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Hukonaii BacunseBuu poauncs va Cymmmae, B 1942 rogy moctynui B
Onecckuii  nonmurexHuuecknii MHCTUTYT (OIIH). B 1eHb ocBoOOXIeHHS
r. Onmeccel 10.04.1944 r. moOpoBoJblieM yieNl Ha (POHT, y4acTBOBaI B Ooe-
BBIX JCUCTBUSAX IO OCBOOOKIeHMIO [IpuaHecTpoBbs, B uioHe 1944 1. ObLI
panen. [locne neyenust B aBakorocnuraie B I. ['po3HOM, C SIHBaps MO aBryCT
1945 r. pabotan TeXHUKOM-KOHCTPYKTOPOM CIICIICTPOUTPECTa MO BOCCTAHOB-
JIeHU10 TpakTopHoro 3aBona «KpacHeiid OKTsOpb» B T. CTanmuHrpae.

B cenTsa6pe 1945 r. Bepryiics Ha yueby B OIIM, KOTOpBIA 3aKOHYMI C
oTIM4YMeM B uioHe 1948 T.

[locne okonuanus OneccKOro NOIUTEXHUYECKOTO HHCTUTYTAa OH
MOCTYNWI B aClUPaHTypy. Ero Hay4HbIM pyKOBOAWTENEM OBbIT YUEHBIH C MH-
poBbIM HMeHeM — mpodeccop B.A. JloOpoBonbckuii. B mocieBoeHHbIE TOABI
CTpaHa BOCCTaHABJIMBAJIa M Pa3BHBAJIa CBOIO 3KOHOMHUKY U, B IIEPBYIO O4epEb,
OCHOBHYIO €€ oTpaciib — MalmMHocTpoeHne. Hukomaii BacunbeBud BeIOpa of-
HO M3 CaMbIX BaXXHBIX M CJIOKHBIX HAIpPaBICHUN MAIMHOBEIEHUS — COIIPOTHB-
JICHWE yCTaJOCTH MaTepHaIOB M KOHCTPYKIIHH, YeMy MOCBITHI BCIO CBOIO I1O-
CJIEIYIONTYIO KU3Hb, TBOPUYECKH Pa3BUBas 3TO HaydyHoe HarpasieHue. Coderas
Hay4YHYIO U MEAaroru4ecKylo JesTeIbHOCTh, OH MPOIIEN MMyTh OT acUpaHTa J10
JIOKTOpa TEXHUYECKUX Hayk, mpodeccopa. Ha mporspkeHun psiga ner 3aBeno-
BaJ kadeapoii XuMHUECKOro MalllMHOCTPOCHUS 1 anmnaparoctpoenus B OITN.

3necs Hukomnait BacuibeBnd 0CHOBaJ Hay4HYIO IIKOJY, B KOTOPOH MOJ
€ro PYKOBOJICTBOM OBIJIO MOATOTOBJIEHO OKOJIO 30 KaHIUIATOB H TPH JOKTOPA
TEXHUYECKHX HayK, B ToM umcie Hryen Yonr ['men — munHCTp 00pazoBaHus U
Hayku BrerHama.

B crenax OIIM Obuia co3maHa M UIMTENBHOE BpeMs paboTana Mex-
KadenpanpHas J1adopaTopus IUKIUYECKOM mpouHocTd. Kpome cepuitHbIX
WCTIBITATEILHBIX MAIMH JJa00paTopHs TOMONHSIACH MOJEPHU3UPOBAHHBIMU U
BHOBb CO3/IaHHBIMH MAaIllMHAMH M MPUCIOCOOJICHUSMHU, M3TOTOBICHHBIMH Ha
onbITHOM 3aBoje OIIM 1o coOCTBEHHBIM YepTekaMm HccienoBareneid. beuin
OpPTaHMU30BaHbl M MPOBOAWINCH KPYIJIOCYTOYHBIE AJUTEIbHBIC HCIBITAHUA
YCTaNOCTHBIX 00pa3loB u Mojened. B mpoBeneHnn ucnbiTaHuii 1 oOpaboTke
WX pe3yJabTaTOB IMIMPOKOE y4acTHe MPUHUMAIIM CTYAEHTHI, U3 PSI0B KOTOPBIX
BBIXOJVITN OyyIIKe acpaHThl H MOJIOZbIE yUEHEIE.

B nporecce uccnenopanuii MoJenpoBaiich GOpPMBI H pa3Mephl JieTa-
Jel CIOXHOM KOH(UTIypalluu, peKUMbI UX HATrPYKCHUS, OLEHHBAJIOCH BIIHSI-
HUE arpecCHBHBIX (DAaKTOPOB M TeMIIEpaTyphl Ha XapaKTEPUCTHKH COMPOTHUBIIC-
HUS yCTaJOCTH, MPOBEPATIUCH HAYYHbIE THIIOTE3bI, YCOBEPIIIEHCTBOBAINCH Me-
TOJIBI YCKOPEHHBIX MCTIBITAHUH.

Hayunsie nccnenoBaHusl BBIMONHAJIUCH MO 3aKazy Pa3lIUYHBIX TPEa-
MPHUATHIA, YTO ONPENEeNHIO IMHPOKUH (POHT MPOBOAUMBIX HCCIICIOBAHUU.
Pe3ynpraTel rcciaenoBaHmii HEM3MEHHO JTOBOIMIIKCH 10 HH)KEHEPHBIX METOIUK
Y TIPAKTHYECKUX PEKOMEHIaIlni, BHEPSIINCH B IPOU3BOACTBO MPH pa3padoTKe
MTOJTUMEPHBIX MPECCOB U aBTOMATOB, CAMOXOJHBIX KPaHOB, KPHOT€HHBIX YyCTa-
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HOBOK, aBTOMOOMJICH, KEIE3HOJOPOKHOTO IOJBHKHOTO COCTaBa, CYJOBBIX
MaIlliH, aBUATEXHUKHN, XUMAYECKUX MAIIIMH U allapaToB.

MHoro4ucieHHbIe MyOIMKAIMK W TOKIabpl Ha KoH(pepeHiusax Huko-
nas BacunbeBnua CBHUIETENHCTBYIOT O €r0 BBHICOKOM aBTOPUTETE CpElu Kak
OTEYECTBEHHBIX, TaK M 3apYOCKHBIX yUEHBIX-YCTaJIOCTHUKOB. Ha ero cuery
oonee 500 nmyOnukanmii, B ToM uucie 32 moHorpaguu, 50 aBTOPCKUX CBHJIC-
TENBCTB M MATEHTOB HAa U300pETEHUSI.

B nepuon ¢ 1981 mo 1985 rox H.B. Onelinuk padotan pyKoBOIUTEIEM
otmena Mopckoil koppozun duszmko-mexanudeckoro muHcrtutyra AH YCCP,
I/ie C HOBOM CHJION MPOSIBMJICA €ro TaJlaHT Y4eHOro. 3/1eCh OH Hadaj Halluca-
HUEe OOJIBIION cepuu MOHOrpaduii, HaJl KOTOPBIMU TPYIUJICS BILIOTH JIO IO-
CIIEIHUX QHEU CBOEH >KU3HU.

C 1985 roma cHoBa menaroruyueckas ¥ Hay4dHast pabota — B Oniecckom
WHCTUTYTE WHXKEHEPOB MOPCKOTO ()JI0Ta OH BO3TJABISET Kadenpy TeOpHU Me-
XaHU3MOB U MAIllMH U JieTajieil MammH. YuTaer TeKIUH CTYACHTAM 10 JETalIIM
MAaIlliH, KOHCTPYKIITMOHHOH TIPOYHOCTH M TMPOJIOJDKAET COBEPIICHCTBOBATH
Hay4HbIe METOJBI OIL[EHKH COINPOTUBJICHHSA YCTAJIOCTH MaTepuajioB U KOHCT-
PYKLMIA U pacyeTsl JeTaiiell cy1oBbIX MalnH. Ero Hay4Hble pa3paboTKu mpe-
CTaBIISIIOT OTPOMHYIO IIEHHOCTh KaK JIjIsl caMOi HayKd 00 YCTaJIOCTH, TaK M JUIS
WHKEHEPHOH MPAKTUKH 110 CO3JaHUI0 KOHCTPYKITUN MAITUH CaMbIX Pa3InYHBIX
HampasieHnil. OH HEM3MEHHO BXOJWI B COCTAB WIECHOB CHELUAIN3UPOBAHHBIX
COBETOB M0 3alUTe KaHIWAATCKUX M JOKTOPCKUX auccepranuit B Opmecce u
JIPYTrUX ropojiax crpanbl. HenpeB3oi1eHHbI OpaTop, OH PETYJISIPHO BBICTYIAI
Ha HaYYHBIX KOH(GEPEHIUAX CAMOT0 BBICOKOT'O YPOBHSI.

Hukonati BacuibeBrd Beerja OTIMYAICsA HEUCCAKAEMBIM TPYIOIIO0H-
€M, BBICOKUM MpPO(ECCHOHATU3MOM, YYTKHMM OTHOIICHHEM K KOJUIEraM II0
pabore, cTyseHTaM H acripaHTaMm. Beerna 3a00THIICS O MOJOAOM TIOKOJICHHH,
MpHBJIEKas CTYJEHTOB K HaydyHOU pabore, oTOMpan W B3palluBall MOJOABIE
TaJaHThl — OYAYIIMX KaHIMIATOB U JOKTOPOB HayK. TOJIbKO 3a mepuo padoThl
B OHMY 1nsTh €ro acnupaHTOB YCIEITHO 3alUTHIN KaHAUJATCKUE AUCCEepPTa-
1007038

Hayunyro mkony mpodeccopa H.B. OrneliHuka npounuin MHOTHE
yuEHbIe, B TOM YHCIIe TpenoaaBaTenu u corpyaauku OHMY: nouents Boib-
yeB A.B., I'peuenko I1.W., KuGakos A.I'., Hukudopos 10.A., Oneitnuk B.H.
(cpin), llymuno A.H., aBTOp 3THUX CTPOK, a TaKXe JOKTOP TEXHUUECKUX HAYK
Konomnés Anatonuii BacuipeBUY — MOCTOHHBEIN MPOAOIDKATENh Jeia, KOTO-
pomy Hukonaii BacuibeBrY OCBSITUII CBOXO KU3Hb.

Hukonati BacuibeBr4 ObLT 4ETOBEKOM BBICOKOM KYJbTYPBI, OH XOpO-
110 3HAJI YKPAUHCKYIO M PYCCKYIO JIMTEPATypPy, JFOOUI 03310, ObLI ITyOOKHM
LIEHUTEIEM U MTOYUTATEIeM TeaTpaJbHOr0 HCKYCCTBA.
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YIK 629.5
G.V. Egorov, O.A. Vorona, V.A. Chernii

ACCOUNT OF STRENGTH REQUIREMENTS AND DAMAGE CONTROL DURING
REAL SALGAVE OPERATION OF RIVER-SEA TANKER

THoxaszano, umo yenvio a8apuiiHO-CRACaAmMenbHbIX ONepayull A6sAemcs
cnacenue AaapuUliHbIX cy008 HpU NOCLe008AMENbHOM GbINOIHEHUU HPUOPU-
MEMHbIX 3A0aY NO CHACEeHUIO To0etl, NPedoOmEPAueHUI0 3A2PAHEHUS OKPY-
arcarougeti cpedvl U ymeHvulenuto yuepba cobcmeennocmu. I nagnoe yciogue
ycnexa makux onepayuii — Mo 803MONCHOCHb ONEPAMUBHO U KEATUDUYUDO-
BAHHO NPOSHOZUPOBAMb COCHOSAHUSL CYOHA, OYEHUBAMb OCHMAMOUHYIO NPOU-
HOCHb NOBPENCOEHHO20 KOPNYCAd, USMEHEHUsT NOCAOKU U OCTHOUYUBOCTU 00b-
exma cnacenus. Ilpumenenue makozo KOMIIEKCHO20 NOOX00a K Oopvhe 3a
Jrcusyvecms CyOHA NOKA3AHO HA NpuMepe onepayuu no CHAceHuro mamkepa
«I pueopuii byepoe». Tankep noayuun nimo npoOour OHUWA no 1e60My OOpmy
cymmapnou npomsidicennocmoio 96 m, 8 pezyromame yezo 3000 m 3a6opmmoii
600061 6IUNOCH 6 Kopnyc. Hanuuue 6138 m epyza u 80 m 3anacoe na bopmy 3a-
MPYOHANLO 8 3HAYUMENbHOU CMeneHy Npogedenus CHACamenbHbIX Meponpusi-
muti. Pesynemam cnacamenvHoii onepayuu: KoManoa e noCmpaoand, yoauocs
He 0OnyCmums pasiuea epy3d, CYyOHO CRACEHO.

Knwuesvie cnosa: asapuiino-cnacamenvhas onepayus, 3amonjenue,
pacuemvl NPOYHOCMU, CAYIHCOA ABAPULHOU NOOOEPICKU, bopvba 3a dHcusy-
yecmo.

Tlokazano, wjo memoro agapiliHO-pamy8aibHUX onepayil € NOPAMyHOK
asapiiiHux cyoeH npu NOCAI006HOMY GUKOHAHHI NPIOPUMEMHUX 3A80dHb 3
NOPAMYHKY TH00€l, 3an00ieatts 3a0pYOHEHHs HABKOTUUHLO2O Cepedosuya i
3MeHueHHs 30umKy gracnocmi. 10106HA yM08a YCnixy maxux onepayii — ye
MOJCTUBICMb  ONEPAMUBHO 1l KBANIPDIKOBAHO NPOSHO3Y8AMU CMAH CYOHA,
OYiHIOBAMU 3ATUWKOBY MIYHICIND YUIKOONICEH020 KOPNycd, 3MIHY NOCAOKU U
ocmitiHocmi  00'ekma  NOPAMYHKY. 3acmocy8anHss mMaxkoeo KOMWAEKCHO20
nioxody 00 60pomvoU 3a HCUBYHICMb CYOHA NOKA3AHO HA NPUKIAOi onepayii 3
nopsamyuky manxepa «I pueopiii Byeposey». Tankxep odepoicas n'sme npoboin
OHUWa no 1igomy bopmy cymapHoio 0o8xicunoio 96 m, y pezyiomami woeo 3000
m 3abopmnoi 600u énunocs 6 xopnyc. Hasenicmo 6138 m eanmaoicy i 80 m
sanacie Ha Oopmy YCKAAOHUNO 6 3HAYMIU MIPI NPOBEOCHHS PAMYBATbHUX
3ax00ie. Pezynomam psamysanvhoi onepayii: xomanoa He NOCmMpaxcodaid,
60A10CsL He OONYCMUMU PO3AUBY BAHMANCY, CYOHO 8PIMOBAHO.

Knrouoei cnosa: asapitino-psamysanvHa onepayis, 3amonieHHs, po3pa-
XYHKU MIYHOCII, CAYHCOA asapilinoi niompumKky, 6opomeoa 3a Hcusy4icme.

It is shown, that the purpose of salvage operations is rescue of dama-
ged ships with sequential performance of priority tasks on rescue of people,
prevention of environmental pollution, decreasing of property damage.

© Egorov G.V., Vorona O.A., Chernii V.A., 2015
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Capability of the operative and qualified prediction of the vessel’s
condition, estimation of damaged hull residual strength, change of the trim and
stability of rescue object are the main conditions of success of such actions.
The complex approach to survivability of the ship is considered on the example
of the tanker «Grigoriy Bugrovy salvaging. The tanker received five damages
of bottom shell at PS on the length of 96 m and 3000 t of outside water flooded
into hull. The salvage operations were very hard because of presence of 6138 t
of cargo and 80t of stores onboard. Results of the salvage operation are as
follows: the crew has no harms, cargo spill was avoided, and the ship is
rescued.

Keyword: salvage operation, flooding, strength calculations,
Emergency Response Service, survivability.

Problem statement. Purpose of the emergency salvage and underwater
services (ESUS) is rescue of emergency vessels during consecutive carrying
out priority tasks on people rescue, preventing environmental pollution and
decreasing loss of property (vessel and cargo).

Certainly, a necessary condition for success rescue operations is
presence of a specific personal experience and intuition, but sufficient
condition is an opportunity to work out operative and qualified forecast of
objects conditions, to estimate with help of computation (or sometimes by
instrumental) methods the residual strength of the damaged hull as well as trim
and stability alternations of the object of rescue.

Aim of this paper is demonstration (by the real examples) of
realization of principles and approaches accepted for Emergency Response
Service (ERS) in order to provide sufficient buoyancy, stability and strength of
an emergency vessel in on-line regime with reference to actual hydrological
and meteorological conditions.

Main text. Performance of these conditions is especially important at
carrying out ESUS for vessels that transport dangerous cargoes onboard such
as crude oil or petroleum products.

Beginning on 01.01.2007 due to Regulation 37.4 of MARPOL 73/78
Annex I, all oil tankers of 5000 tons deadweight or more shall have prompt
access to shore ERS organization which is able to carry out operational damage
stability and residual structural strength calculations.

Shore ERS center should have the software, allowing carrying out
damage stability and residual structural strength calculations as well as
estimation of oil spill after collisions, groundings, construction breakage, fires,
explosions, etc. when emergency alternation of loading and/or hull load-
carrying ability takes place.

According to the results of shore ERS center, calculations guidelines
for the master are worked out. Guidelines include recommendations due to
survivability fighting and decreasing of possible loss till composition of tug
convoy for emergency towage.
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Data base should be prepared to fulfil these ERS functions. Data base
should be made for specific vessels, including early entered theoretical hulls
and compartments, typical sections, strength building characteristics and
typical loading conditions.

At every vessel’s departure shipowner should inform ERS about
vessel’s actual loading which should be fixed at the data base.

Time of forwarding of calculation results and ERS recommendation
towards the emergency vessel should not exceed 2 hours from the moment of
ERS signal income.

ERS should be available round-the-clock without rest-days.

All the information should be duplicated.

For work providing ERS should have special communication channels
intended only for a task in view.

The emergency actions scheme is given in the fig. 1. Actual survivabi-
lity fighting at emergency vessel starts after making decision about saving
vessel.

Corrective actions for emergency situation

Determination of responsible persons' location

Decision making Decision making
onboard the vessel at shore center

Accepting aims of survivability fighting

Crew and Cargo
Vessel 9
passengers rescue
rescue ;
rescue (saving)

Aim realization

By crew and
outer assistance

By crew

Fig. 1. Organization of crew and shore ERS center actions
for an emergency situation correction
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The problem consists in a high degree of uncertainty and transiency of
emergency situation. In combination with responsibility for people’s life,
survivability of a vessel and safety of cargo this problem puts person accepting
the decision in very rigid boundaries. Probably, this circumstance forced USA
legi-slators by the first, and then and IMO ones to create shore support for the
Master in order provide his actions in a critical situation.

Objective function of survivability fighting (i.e. vessel’s saving)
defines also requirements for providing safe moving the emergency vessel to
the port after fulfilling operational measures. These requirements are based on
meeting of the buoyancy, stability and strength criteria (see fig. 2).

Collecting information

on emergency situation

Visual | | Instrumental
L J

1
Estimation of capacity and
CG coordinates of inflow water
|
Estimation of alternation
of hull load-carrying ability
|
Estimation of strength- seagoing
characteristics of damaged vessel

ERS

Necessity
of life-saving appliance
usage

Leave the
vessel

Make decision
for situation correction
I
Calculation of straightening,
taking off grounding
I

Measures
for situation correction

— ERS

| Autonomous | 1 Cooperative |

| Immediate | { Continued by time |

Damaged vessel moving
to the port

Accepting safe course
and speed
[ T

Calculation of towage

Fig. 2. Principal scheme of vessel’s survivability fighting
with help of Emergency Response Service
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Survivability is formulated as vessel’s hull ability to keep or restore in
sufficient degree its operational characteristics after emergency alternation of
loading and hull load-carrying ability and also after breakage of technical
equipment. Besides unsinkability means survivability when hull’s water-
tightness is breached and some compartments are flooded.

Based on actual breakage’s dimensions and loading alternation due to
water incoming, one may states that significant decreasing of the general
strength should be included into list of controlled emergency after-effects (see
table 1).

In accordance with Egorov [1], while preparing recommendations one
should take into consideration buoyancy restoration requirements (in a view of
maximal fore and aft draughts criterion d, < H, d, < H), stability restoration
requirements (in a view of minimal initial transverse metacentric height
h™" < h), heeling angle restriction requirements (|®| <O""), providing general
strength after hull breakage requirements ([m]7<m <[m]™, [N]7"<N, <[N]r™,
j=1,2, ..., k) and also requirements due to restriction of compartments’
capacity and constructions’ local strength. Here d,, d, are fore and aft

draughts; H is depth; 4™ is minimal permissible initial transverse
metacentric height; 4 is actual initial transverse metacentric height; ®™* is
maximal permissible heeling angle for concrete rescue operation; ® is actual
heeling angle; £ is number of sections where bending moments and shear
forces are controlled; M, N, are bending moment and shear force at « j»

controlled section; [M]7", [M]"*, [N]7", [N]7* are permissible bending

J J J
moments and shear forces at « j » section for sagging and hogging.

Table 1
Accident type influence on vessel’s hull strength
Accident type
Influence Collision to Groundjng . .
vessel or other| (touching | Explosion Fire Leakage
floating object| bottom)
. Thermal
Load-carrying deformation
ability (of + + SR
breakage) construction
Loading
Outboard water + + + - +
Cargo’s leakage + + + - +
Situation
corrgctlon . " " " " "
(straightening,
taking off groun-

12
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|din g, firefighting) | | | | | |

and [N],

In accordance with [2], still water permissible values [M ] ;

08

KAKBIKS
normal tensions rising due to missing part of longitudinal members and due to
oblique bend; K, is coefficient of tensions rising (due to bi-moment) at open-

J

are defined in a form [, (x, )] ol Wy

min

- M, , where K, is applied to

type high damaged sections; K, is coefficient of normal tensions rising at
static heeling; M, is maximal value of bending moment for short trip (towage)

route to the nearest shelter port; W . is minimal hull’s section modulus after

damage; o7 is normative yield limit od hull’s steel.

Generally when equivalent girder element with cross-sectional area
AF, coordinates Y, , Z, and own inertia moments i,, i, failure it is possible
to use the following definition scheme for the changed geometric
characteristics of cross section (its initial characteristics are /, and 7, for
inertia moments and F, for cross-sectional area):

1. Let’s assume main centroidal axes (see fig. 3) for undamaged hull as
comparison axes. Inertia moments around comparison axes are
I,=1,-AF-Z) —i,, I,=1,-AF-Z} —i,, I,,=-AF-Z,-Y,.

\Zr | Z
AF ¥ Yu

damage
zone

/

zZ Al
Zy

Z,

AZ 0 e

0,

/

Fig. 3. Damage vessel transverse section scheme
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Note. CG coordinates of missing element and most distant point (Y,

Z') are given due to comparison axes.
2. Section CG new position

AZ ==Z,AF[(F,~AF), AY ==Y,AF [(F, = AF).

3. Inertia moments around centroidal axes that are parallel to
comparison axes can be defined as follows (we assume that missing element

has negligible own cross-sectional inertia moments i, ~0 and i, = 0)
Iy =1, —AZ*(F,—AF)=1, - AFZ, 142 =1, —AFmZ} ;
F —AF,
1) =1,-AFmY; ;
L), =-AFmZ.Y, ,

AF F, 1

where m=1+ = = .
F,~AF ~ F,—~AF 1-AFJF,

4. Angle of main axes 0Y. u 0Z, tilting to centroidal axes is

217 2AFmZ Y,
1g2a. = 77 YZI// = (1 I ) AF D(ZDz Yz) :
y 1z y —tz)™ m\Zp, — 1)

5. Main inertia moments are

Iy =1 cos® a+1] sin* o — I, sin2a. =
= (Iy cos’a.+ 1, sin 2(1)— Fm(Zf) cos’a+Y. sin*o.— Z,Y, sin 2(1).
1, =1)cos’a+1I] sin*a—1, sin20 =

= (IZ cos’a.+1, sin 2(1)— Fm(YDZ cos’a+Z; sin"o—-Z,Y, sin2a).
6. Angle y of neutral axis tilting to main centroidal horizontal axis is

gy = _(Iyr/lzr)tga :

7. Coordinates of most distant from centroidal axis point A4 due to
main centroidal axes are

Z,=cos oc(ZAf ~Y/tga—(m-1)(Z, - YDtgoc)),
Y, =cos oc(YA/ ~Z/tgo—(m—-1)(¥, - ZDtgoc)).
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For definition of such point it is necessary to look through corner
points of undamaged section with initial coordinates ¥ =+B/2 and Z =-KH ,
or Z=(1-K)H, where B and H means breadth and depth of vessel’s hull
accordingly.

For hardly damaged hulls one or two corner points change their
coordinates due to comparison axes (because of alternation of cross-sectional

geometry).
Maximal normal stress acting as a result of such damage is

r zr r

G = M(x{écosoc + LSin OLJ = M(x)éB =K,c,,

and it exceed the initial stress o, in K, times.
Thus K, = Omax _ Zj‘ iB , where B =coso{1+£litga}
GO ZAI [YF

The most important part of survivability fighting for floating vessel is
straightening (see fig. 4), which usually means as taking operational measures
due to heeling and trim eliminating after accident.

State estimation ]

Incoming water fighting ]
Plaster . "
installing Straightening

A ~Zr

F:emer_n box Pumping out R R . .

installing of water from Caissonning, ship-raising pontoons usage ]
compartments

Bulkheads above WL

reinforcement @ Pumping out of : -
water from large Vessel's moving to the port ]
compartments

Water lowering

@ Water discharge from flooded below WL compartments

@ Liquid cargoes pumping-over
Solid cargoes moving

@ Cargo removing
Ballasting

Fig. 4. Principal scheme of survivability fighting for grounding,
collisions and water-tightness breaching

As an Example of successful actions of a shore emergency response
service is work of operative ERS group of Marine Engineering Bureau (MEB)
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on computation forecast of trim, stability and strength during rescue operation
of tanker «Grigoriy Bugrov».

Motor vessel «Grigoriy Bugrov» («Volgoneft» type tanker project
1577) has dimensions L x B x H =128.6 x 16.5 x 5.5 m; she is steel, single-
deck, double-screw river-sea RS class tanker, with double bottom and double
sides, with forecastle and poop, with trunk, with ER and pump rooms and deck-
house located aft, with 8 cargo tanks.

Main watertight bulkheads are located at 27, 34, 61, 79, 97(133), 151,
169 and 196 frames.

Frame space is 400 mm at the fore end, 600 mm at the aft end and
660 mm in the cargo area.

During renovation part of vessel’s hull in the region of fr. 34-169 was
produced anew with alternated geometry in accordance with MARPOL
requirements (double bottom height of 1100 mm in CL and of 1650 mm at
inner bottom). Also 1500 mm height trunk was constructed. Section modulus
of the middle part of the newly built hull had 16 % reserve comparing with RS
class requirements. Hull elements’ thickness in the middle part of the hull was
increased in order to meet class requirements (see fig. 5).

wom M ..Mg‘;ﬁ' S uﬁ. fu 1: aig n g HF“, G 8 1 g & »{.
_m( .\u—.‘}\ ZTM @{"&
\r-'r-"‘j - m.\:u Tﬁ\_
laef Jn-\’ (% ;-mn
4= Blls F
g “% T N in
\#"ﬁ ] %_:-
R ! S | WA=
T T X o o
sk = 5 [ M 1 em:
LL- 11 |n| 1 “i‘ Yoy T _in 14N

Logiudnl bollom sffeers lda

Fig. 5. Midship section of tanker « Grigoriy Bugrovy

Unlike usual «Volgonefty type tanker «Grigoriy Bugrov» had got
4 groups (not 2 ones) of ballast tanks in the middle part of the hull. This
moment facilitates vessel’s position during accident.

On October 13, 2011 at 14:32 tanker having onboard 6138 tons of
cargo (mazut) and stores (44 tons of diesel fuel, 1.5 tons of lub. oil, 5 tons of
oily water and 30 tons of fresh water) has impacted at unknown underwater
object.

After collision in short time engine room has been flooded, vessel has
stopped, electrical plant has failed. Vessel’s list became of 27 degrees and
simultaneously there was huge trim aft.
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In a result the tanker grounded by stern at the point with coordinates
44° 28°08” N, 48° 12°06” E. (northern part of Caspian Sea, 75 miles from
Volga mouth and 94 miles from port of Makhachkala). The crew in amount of
11 people has been rescued by dry cargo vessel «Amur 2515».

Cargo spillage was avoided, because tanker «Grigory Bugrov» in 2005
was significantly re-equipped under project of the MEB with full replacement
of a cargo zone and hull renovation for 2SS level (hull strength corresponds to
10-years old vessel). After that re-equipment vessel fully complies with
requirements of MARPOL Convention.

From 18:00 of October 13, ERS of MEB started providing tanker
salvage.

Numerical model of the accident situation from the trim, stability and
strength was worked out till 19:00 on 13.10.11. After numerical model was
improved due to new information and subsequent prompt recommendations for
the emergency branch were made.

At the beginning about 2800 tons of water flowed into vessel (about
1600 toms into ER, about 1200 tons into PS ballast tanks 25, 11, 13). Later on
water flowed into compartments of poop and superstructure at PS, so list
increased up to 30 © and total water amount was about 3000 tons.

Due to non-symmetrical flooding ship position was characterized by
huge list (30 ° PS) and huge trim (4.5 m aft). Fore part of the vessel was afloat
due to buoyancy reserve of the fore compartments and empty spaces within
cargo tanks.

Stresses in the hull in such condition (without wave component) were
within acceptable bounds. But situation was able to change in a cardinal way in
case of storm.

The most dangerous zone was in the region of the pump room (in front
of superstructure); still water bending sagging moment here was of about
59500 kNm. Bottom was tight, but it wasn’t dangerous when moment was of
such small value. But then hogging increased due to cargo discharge from aft
tanks, so danger of hull breakage appear because this region is a weak place for
«Volgoneft» vessels type.

Note. Vessel’s cargo zone was newly built, but aft end of the vessel
(beginning from pump room) was kept from the initial hull with transverse
framing system and small thickness of hull elements.

Damage stability calculations showed real problems with dynamic
stability (there was ability of vessel’s overturning from waves impact).

As a result first priority tasks were defined, as follows: decrease aft
draught (making vessel afloat) and list decreasing with simultaneously strength
control at the area of pump room.

Main aim was to get vessel’s conditions with maximal draught less
than 4.2-4.3 m (for providing ability of tanker’s towage to Astrakhan.

Action variants were analysed, as follows:

1. Hermetic sealing flooded compartments and their discharging:

- poop compartments (because of big free water surface;
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- ER and steering gear room compartments (because of big aft trim,
huge stability and buoyancy loss and, as main, for significant hogging moment
that was dangerous for hull in the area of the pump room);

- ballast tanks (11, 13 and 25) because of list.

2. Cargo discharging.

3. Combination of above two methods.

Prompt calculations were effected. They showed that it was necessary
to work out variants 1 and 2 simultaneously.

After discharging cargo tank 7PS (846 tons of cargo) hogging moment
in the dangerous zone increased up to 85900 kNm. It was permissible value but
noticeable. Moreover there was bottom damage with unknowable sizes (at the
moment of calculations work out).

After discharging tank 7 PS it was necessary to discharge tank 5 PS in order to
decrease list. Thus hogging moment decreased down to 42000 kNm; list
decreased significantly and dynamic stability became better.

In a result of different rescue variants modelling, ERS of Marine
Engineering Bureau issued the following recommendations:

1. To discharge cargo tank 7 PS for maximal level;

2. To provide discharging cargo tank 5 PS (it was noted that during this
stage list to StB should appear, and after such moment discharging tanks 5 PS
and 8 StB should be done simultaneously till reaching necessary draughts and
list eliminating);

3. To press water out of ballast tanks 11 and 13, then 25 and 9; then out
from ballast tank 12 (later water in ballast tank 12 was discovered; evidently
this tank was flooded after accident as a result of air pipes damage during storm
on October, 19-21);

4. To provide hermetic sealing and discharge poop, steering gear room
and ER compartments.

It was foreseen to unload cargo from tanks 6 and 8 (symmetrical ones
for tanks 5 and 7) in order to eliminate list.

When stern started moving up further water discharging from ER was
accomplished with cargo transfer from tanks 3 and 4 to the tanks 5 and 6. Aim
of this transferring was avoiding fore trim.

During operation recommendations were corrected in connection with
getting actual data on damaged compartments (e.g. ballast tank 12 flooding and
breach at the forecastle) and on actual capacity equipment (the pump
temporarily placed in a cargo tank 5 had the essentially greater capacity than
the one in a cargo tank 7), etc.

Actual dimensions of breakages were detected later when vessel started
to float up. Early vessel has «laid» on these breaches.

On October 21, at about 22:00 first breach was discovered. It was
placed through the bottom shell in the shoulder region of the ballast tank 9. It
dimensions was as follows: 5.5 m length and up to 35 cm width.

Further five breaches have been detected and sealed, as follows: in area
of forepeak PS, in area of a ballast tank 9, between ballast tanks 25 and 13,
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between ballast tanks 13 and 11, and also on the bottom of ER. Lengths of
breaches were from 4 to 8 m with breadth up to 35 cm.

In a result, salvors provided vessel afloat (in the morning on October,
22), heel and significant trim were avoided, intact stability was recovered also
the hull strength was not damaged.

Till 19:45 of 23th of October all main survivability actions including
masut discharge were completed. Amount 4405 cub.m. of cargo was
discharged.

Thus, the tanker has suffered from bottom damages PS on a length
of about 96 m (72 % from vessel’s overall length) and about of 3000 tons of
water flowed into vessel (28 % of summer freeboard displacement). Taking
into account, that there was onboard also 6138 tons of a cargo and about
80 tons of stores, it is necessary to recognize, that vessel’s condition was
extremely dangerous and operation with such object was very hard (as they
say, «on the verge of possible»).

On October, 20 MEB developed and approved at the Astrakhan RS
branch Grounding of tanker towage (2 variants, conveyance to the port of
Astrakhan or Makhachkala). Document was developed due to order of Branch
of eliminating accident fall-out. Conclusion of this document included, as
follows:

1. Wind-wave conditions in the region allow one-time trip in the form
of towage by wire without crew with permissible 3% probability wave height
of 2.5 m;

2. Damage trim and stability of the vessel during one-time trip meet RS
Rules requirements for all inspected cases;

3. During one-time trip vessel’s strength with account of damages meet
RS Rules requirements with restriction of 3 % probability wave height of
3.5m;

4. For one-time trip restriction for permissible 3 % probability wave
height of 2.5 m is set. This will provide additional strength reserve.

Such one-time trip was successfully carried out beginning at 24.10.11
at 03:0 and completing at 25.10.11 at 17:45.

On 25.10.2011 convoy with the emergency vessel arrived to the port of
Astrakhan. At 17:45 «Grigoriy Bugrov» was moored at the berth No.3 that
belongs to the special enterprise CJSE «kECO+».

Conclusions. The considered example evidently shows principles and
approaches of a shore Emergency Response Service in order to provide survi-
vability fighting and computation forecast of trim, stability and strength in on-
line regime, with participation of ERS experts which have computation means
and are able to use them.

Result of rescue operation is as follows: crew didn’t suffer, cargo spill
was avoided, vessel «Grigoriy Bugrov» was rescued.
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YIK 629.5
G.V. Egorov, L.A. IInytskyi

CONCEPT OF ARTIC CLASS SEA FERRY FOR SAKHALIN REGION

A new generation of railway-car-passenger ferry for the line Vanino-
Kholmsk was developed by Marine Engineering Bureau.

In comparison with existing ferries the new Marine Engineering
Bureau project provides improve cargo capacity, operation without weather
restrictions and at hard ice conditions, can effect independent mooring
operations (several times a day) without tug assistance, astern movement
through constrained port of Kholmsk. Service speed of 18 knots and 2 hours for
loading operations in each of port allow makes round voyage per day. The new
concept should carry up to 150 passengers; she can carry dangerous cargoes.

Ice-going capability of the new ferry on moving ahead in ice thickness
1.48 m at speed of 3 knots, 1.04 m at 6 knots and moving astern in ice thickness
0.85 m at speed of 1.5 knots. Forward part of the hull structure are designed on
higher ice category (ARC 7). It allows to provide independent operation in
heavy ice conditions of port Vanino.

Keyword: car-passenger ferry, Sakhalin, CNF11CPD.

Mopckum  HUnowcenepnvim Bropo 6Ovin paspaboman Hoblll a8MOMO-
OUTLHO-IICENIE3HOOOPOICHO-NACCANCUPCKULL  NAPOM  HOB02O0 NOKOAEHUsL Ol
auHuu Banuno-Xoamck.

Io cpasnenuto ¢ cywecmsyrowumu napomamu Hoswitl kKonyenm Mop-
ckoeo Hnorcenepnoeo bropo obecneuusaem nosviuiennvie epy3o6vie c8olicmaa,
He umeem 02paHuyeHull no no2ode, MOXicem padomams 8 MANCENbIX 1e008bIX
VCIOBUSIX, 8 COCHOSHUU GbINOJHAMbL CAMOCMOSIMENbHble (HECKOIbKO pa3 6
CYmKU) weapmosKku be3 OYKCupHo2o obecneyernus, OIUmenbHoe 08UICEHUE 300-
HUM X000M MO CHWECHEHHOU akeamopuu nopma Xoamck, evloepicusaem
CYMOUHbBIU YUK KPY208020 pelica (ckopocmb 8 sxkcnayamayuu 18 y3108) u 2-x
4ACOBYIO CMOSIHKY NPU BLINOIHEHUU NOSPY30UHO-PA32PY30uHblX pabom. Hoeswiil
KoHyenm nepesozum 00 150 naccascupog; Mmodicem nepego3umsv ONAcCHvle
epy3ul.

Jledonpoxooumocms H08020 napoma Ha nepedHem x00y npu cKopocmu
V = 3 yana cocmasum 1,48 m, npu ckopocmu V = 6 y3108 cocmagum 1,04 m, na
3a0Hem x00y npu ckopocmu V = 1,5 yana cocmaseum 0,85 m. Kpome moeo, kon-
CMPYKMUBHO HOCOB8ASI OKOHEYHOCMb CHPOEKMUpPO8aHa no 0Oonee BblCOKOU
nedosoll kamezopuu (Arc 7). [annas ocobennocmov nosgonsiem pabomaniv
napomy camoCmosmenbHo 8 MANCeablX 1e008bIX YCa08Usix nopma Banuno.

Knrouesvie cnosa: asmomodunvro-naccasxcupckuii napom, Caxanun,
CNF11CPD.

© Egorov G.V., Ilnytskyi L.A., 2015
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Mopcokum  Inoicenepnum  Biopo 0y8 po3pobrenuil HOGuil a8mMOMO-
OINLHO-3ANI3HUYHO-NACANCUPCOKUL NOPOM HOB020 NOKONIHHA 05 NiHIL Banuno-
Xoamcok.

Y nopienanni 3 icnytouumu nopomamu Hosuii konyenm Mopcbroeo
Inorcenepnozo Bropo 3abesneuye niosuweHi aHmMadCcHi 61ACMU8OCmi, He MA€
o0bMedcelb NO N0200I, MOJICe NPAYIOBAMU Y BANCKUX TbOOOBUX YMOBAX, 8 CIMAHI
BUKOHYBAMU CAMOCMILHI (KinbKa pa3 Ha 000Y) weapmysanHs 6e3 OYKCupHoz2o
3a0e3neyuenHss, mpueaiull pyx 3a0HiM X000M N0 CMUCHYMIU aKeamopii nopmy
Xoamcek, eumpumye 00006Ull YUK Kpy2oeo2o peucy (weuokicmo 6
excnayamayii 18 8ys3nig) i 2-x 200uHMHy CMOAHKY NPU GUKOHAHHI BAHMANICHO-
po3ean-madcysanvHux — pooim. Hoeuii konyenm nepesosums 0o 150
nacax)cupis, mModice nepego3umu Hebe3neuri aAHMadiCi.

JIbodonpoxionims HO6020 NOpoMa HA NePeoHbOM) X00Y Npu ULBUO-
xocmi V = 3 eyzna cknade 1,48 m, npu weuoxocmi V = 6 y3nie ckaaoe 1,04 m,
Ha 3a0HboMy X00y npu weuoxocmi V = 1,5 eyzra cxnade 0,85 m. Kpim
Mo20, KOHCMPYKMUBHO HOCOBUU Kpall CAPOeKmo8aHutl no Oilbul GUCOKIl
Ab0008it kamezopii (Arc 7). [lana ocobausicms 00360/15€ npayiosamu NopoMmy
CAMOCHILIHO Y BANCKUX TbOO0BUX YMO8aAX nopmy Barnumo.

Knrouosi cnosa: asmomobinvro-nacaxcupcokuii nopom, Caxanin,
CNF1ICPD.

Problem statement. The ferry line «Vanino-Kholmsk» a sea railway
passenger-and-freight 140 sea miles ferry line in Tatar strait which connects
Sakhalin island with a continental part, providing more than 75 % of all freight
traffic and about 25 % of passenger transportations. Normal functioning all
branches of economy of Sakhalin and supply of its population depends on
stability of this ferry communication.

Existing railway ferries «Sakhalin» type for a ferry line «Vanino-
Kholmsk» design and built during the period from 1972 till 1992 on Russian
Register class of 1st Restricted navigation area. In total 10 ferries had been
built.

Now in operation only 4 ferries: «Sakhalin-7», «Sakhalin-8»,
«Sakhalin-9» and «Sakhalin-10».

Insufficient ice-going capability and reduction in operational
parameters of existent «Sakhalin» type ferries in connection with physical
deterioration of the hull and the ship equipment have led to that time of voyage
has increased from 8 up to 14-18 hours.

The main feature of functioning of «Vanino-Kholmsk» ferry line is
seasonal independent operation in heavy ice conditions — 3-4 months in a year
on a short part of route (in area of port Vanino) there is heavy ice conditions.
Significant idle times of the ferry waiting icebreaking assistance, or its high
cost in case of individual assistance, lead to necessity of independent
movement of the ferry in heavy ice conditions that imposes corresponding
requirements on an ice class of a vessel. Besides existing vessels basically are
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focused on transportation of railway cars (there is only one cargo deck), and
today the basic freight traffic falls at road trains.

The aim of the paper is to describe and ground features of new
generaton arctic ferry for Sakhalin island.

Main text. As shows the analysis of conditions of operation, during
winter-spring navigation perspective ferry should move ahead with a speed
about 6-8 knots in level ice of 0.80 m thickness and with a speed about 3 knots
in level ice of 1.0 m thickness. Thus speed of ferry on a clean water should
make not less than 18 knots. New ferries in the greater degree should have
increased railway car capacity and passengers capacity taking into account
rising demand on vehicles (cars, road trains, roll-trailers) transportations. Thus
restrictions by port of Kholmsk conditions do not allow to increase essentially
length and draught of a vessel. New ferries should operate with use of existing
old ferry moorings terminals, and, any time, in parallel with existent ferries
«Sakhaliny» type, gradually them superseding. Hence, the method of loading
and arrangements of railways cars on board (four railway tracks on width),
width of the ferry, system of connection with the shore bridge remains as
existent. Comparison of characteristics of existent ferries «Sakhaliny» type
(project 1809) with new Marine Engineering Bureau generation ferry
CNF11CPD project are given in the table 1.

Table 1

Comparison of characteristics of existent ferries «Sakhaliny
type (project 1809) with new generation ferry CNF11CPD project

Name of characteristics | «Sakhalin» project 1809 Project CNF11CPD
Length overall, m 127.30 131.00
Breadth overall, m 20.32 22.60
Breadth, m 19.80 22.20
Depth to MD, m 8.80 10.10
Depth to UD, m 14.70 16.15
Draught, m 6.00-6.60 6.00-7.00
ME power, kW 6x1910 4x4640
Speed, knots 16.0 18.0
Area of navigation by Restricted R1 Non restricted
seaworthiness
Not less than 3.0 knotsin level

Ice-going capability Not fixed Lfois?ﬁ;&;ﬁg:sg glﬁ 6-8
thickness

Railway trucks length, m 420 440

Line meters,m 394 1036

I\.Iumbe.r of passengers 82 100

(in cabin), pers.

Number of passengers 38 50

(seats), pers.
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Besides transportations of automobiles and trailers shippers have one
more kind of a cargo potentially new for this ferry line: containers and roll-
trailers with heavy technical equipment. Therefore on the new ferry at
preservation of function of transportation of railway cars (extent of railway
trucks length to 440 m from 420 m on existing ferry) increase in 2.6 times
vehicle capacity (1036 line m from 394 m on existing). As result it is possible
to place on the new ferry 48 trucks with semitrailers (road trains) 12-13.5 m in
length and in addition 28 private cars.

General views of 3D model of new ferry CNF11CPD project are given
on the fig. 1.

Fig. 1 General views of 3D model of new Marine Engineering Bureau
ferry CNF11CPD project

General arrangement of new ferry CNF11CPD project on the fig. 2.
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Deck 7. Officer's deck

e )

Deck 4. Upper deck (road train - 10 unit.)
- o) o9y

Deck 2. Lower deck 4800 mm from BL (road train - 10 unit.)
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[ | | |
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IS ESE-EE N

Fig. 2. General arrangement of new Marine Engineering Bureau
ferry CNF11CPD project

There are 150 passenger’s places on new ferry (cargo-passenger
variant). 5 from them in in the improved single cabins; 42 — in double cabins;
9 — in three-berth cabins; 44 — in four-berth cabins and 50 — in armchairs of
seating saloon are placed. All cabins have wet-units with lavatory and douche.

For maintenance of round voyage during one day and observance of
the constant schedule limited time of port standing is required, i.e. full cargo
and passenger load operation of a vessel should be carried out within 2 hours.
Aft ro-ro loading method is applied for this purpose on a vessel by means of
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shore railway bridge, and also there is an opportunity of loading of upper deck
by the shore stationary upper level auto bridge. Side ramp for a loading /
unloading of various vehicles on the main deck is provided for a case of voyage
to other ports.

Hull form. Operating conditions: approximately 80-90 % of running
time, i.e. state a major problem of an optimum variant of hull form. The hull
should have form of a high-speed vessel and simultaneously provide seasonal
independent operation in heavy ice (3-4 months in a year, on a small extent of
transition). I.e. the form of the hull should provide both high icebreaking, and
high speed performance of a vessel.

These requirements are answered with two alternative decisions under
the form of the case:

- optimized icebreaking;

- double Action Ship (DAS).

Optimized isebreaking hull form. The first variant has bow with
icebreaking type stem and transom aft extremity with the skeg-stabilizer in CL.

Lines drawings (Frames view) of the first variant with icebreaking type
stem is given on the fig. 3, 3D model of hull on the fig. 4.

Upper deck

7/

Main deck

’ |
N\ ——| /]
\\\\h //

—— ——
—_—

3
—l / 2

Z \\\/5 //

\¥ —] //;L

L | I i v

Fig. 3. Lines drawings (Frames view) of the variant with icebreaking type stem

DAS hull form. The DAS hull form proposed by Aker Arctic company
(AARC) connects icebreaking forms and forms of a high-speed vessel.
Forward part is carried out as at a high-speed vessel with bulbous bow, the aft
part is carried out as an icebreaking vessel. Movement in heavy ice is carried
out astern.

Lines drawings (Frames view) of the DAS variant is given on the
fig. 5.
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Fig. 4. 3D model of hull of the variant with icebreaking type stem
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M]Upp&rdeck
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Fig. 5. Lines drawings (Frames view) of the DAS variant

Model tests. CFD modeling. Numerical modelling towing tests
analytical 3D models of hull with the help of computing hydrodynamics has
been made at the first stage with the purpose of preliminary definition of hull

performance in the set range of speeds [4].

Ice tanks tests. Tests in the ice tank of the Krylov State Research
Centre. For check of ice-going capability of hull forms have been made
modelling Tests in the ice tank of the Krylov State Research Centre [1].

The method of towage of model has been used for definition of ice

resistance of the hull on ahead moving.
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Propellers are installed on model for tests by definition of ice resistance
at astern movement of model. At performance of astern towage in ice fields
propellers were resulted in rotation. Speed of propeller’s rotation made 12.8
revolutions in a second. On a natural vessel presence of rotating propellers
leads to formation of a jet and washout of an ice shirt on the vessel hull. Rota-
ting propellers on model provided modelling of this effect.

Ratio between modelled parameters and a full-size vessel are given in
the Table 2.

Table 2

Ratio between modelled parameters and a full-size vessel

Name of characteristics Model Ship

. 0.038 0.8

Ice thickness, m 0.057 12
Ice flexural strength, kPa 23.5 500
Speed of towing: 0.3 2.69
Model, m/s 0.2 1.79
Ship, knots 0.1 0.9

By results of data processing the carried out experiment, limiting Ice
going capability of the ferry at moving ahead made 1.16 m at speed
V' =3 knots and 0.84 m at speed V' = 6 knots.

Ice going capability of the ferry at moving ahead are given on the
fig. 6.

By results of data processing the carried out experiment, limiting Ice
going capability of the ferry at moving astern made 0.67 m at speed
V = 1.5 knots.

Ice going capability of the ferry at moving ahead are given on the
fig. 7.

Tests in the ice tank of the AARC. Model of the DAS variant of hull
form tested in AARC ice tank [2].

The model of the vessel was built to scale 1:22.46 by AARC. It was
equipped with two pulling type azimuthing thrusters with stock propellers.

The surface of the model was treated with the special AARC standard
method to reach the correct friction between ice and the model, corresponding
to a newly painted ship hull and sea ice.

The model performance was tested in both ice thicknesses ahead and
astern.

The tests were conducted as self-propulsion tests and the results of the
tests are the speeds the vessel can achieve in the tested ice conditions.

The tests were conducted in level ice, in ice rubble channel and in ice
ridges. The test series in ice fields level ice thickness corresponded full-scale
thickness of 0.8 m and 1.0 m.
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Fig. 7. Ice going capability of the ferry
(variant with icebreaking type of stem) at moving astern

Performance in channel was tested to vessel’s own channel in level ice
by filling the open channel with brash ice.

The channel brash thickness varied between 1.1 mand 1.7 m.

Ice resistance in level/brash ice astern/ahead and the net thrust curve
present on fig. 8-10.

29



Bicauk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Ne 4 (46), 2015

1600 -

& Astern hi=0.8m

1400 ¢ Astern hi=1.0m

.l | | | 1 1 1 1 - === Thnet-ow

1200 >

1000 s

800 - & ~

R [kN]

600 - o N

400 - v

200 - ]

v [m/s]
Fig. 8. Ice resistance in level ice astern and the net thrust curve

1600 -

1400 -

|

I

- * Ahead h(brash) =1.1m
|

I

: it @ Ahead h{brash)=14m
|

S~ ———~- Tnet - ow Ahead
1200 - - RN

1000 - S

800 - S

R; [kN]

600

400

200

v [m/s]

Fig. 9. Ice resistance in brash ice channel ahead and the net thrust curve

30



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

1600

o Astern hbrash) = 1.4 m

1400 - @ Astern h(brash) = 1.7 m

- - Tnet- ow Astern

1200 -

1000

R [kN]
©
8

v [m/s]

Fig. 10. Ice resistance in brash ice channel astern and the net thrust curve

Seaworthiness model tests. For check of seaworthiness capability of
hull forms have been made self-propelled modelling tests in the test tank of the
Krylov State Research Centre [3].

Results of calculations of performance and trusts characteristics
executed on the basis of the carried out modelling tests are given on fig. 11.

Experimental researches of seaworthiness of the ferry were made for a
condition of irregular waves by force of 5 number on the Beaufort scale
(H,, =3.5m).

P, kBT
25000

20000
15000
10000 4

5000

Vs y3n
Fig. 11. Relations of required power P,

and required propeller’s pitch P/D and speed V,. Ahead

Amplitudes of rolling with 3 % probability do not surpass the follo-
wing values: pitch — 1.3 °, heaving — 0.4 m.

Flooding of the ferry it was observed only at speed of 19 knots.
Average frequency of flooding of bow extremity of the ferry does not exceed
20 times per hour.
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Maneuverability of the ferry. Negative feature of Kholmsk
Commercial Seaport (Sakhalin island) in the hydrometeorological attitude are
harbor seiche on internal water area which are observed within all year. Storm
waves and swell moved to coast, do not collapse completely, and are simply
reflected from abrupt shore. In the entrance of port occur standing waves of the
double height complicating ship to enter the port. Thus, in addition appear
currents along shore which quickly turn slowly going vessels at the entrance of
port even in rather calm weather.

Existing ferries of «Sakhalin» type have only FIXED pitch propellers
ONE aft and ONE bow and full absence of transverse thrusters (the typical
decision for the end of 60th years of the last century when the existing ferry
was designed).

Thereof usual practice became forced entrance of ferries in the port
astern on raised speeds that raises probability of collisions, creates additional
wave formation and contradicts the generally recognized conceptions about
safety of navigation in ports.

3 tunnel transverse thrusters (2 bow and 1 aft) with power of 500 kW
of each thruster are provided on the new ferry for maintenance of independent
mooring and long movement astern on the constrained water area of ports
Vanino and Kholmsk, pass of the entrance of Commercial port of Kholmsk.

New ferry for maintenance of controllability moving does not need
dangerous entrance in port on high speeds. The ferry goes in port astern on
speeds of less than 3 knots at which reduction in transverse thrusters efficiency
is not observed.

Choice of type and main engine power of the new ferry. Under
requirements of the Customer the new ferry should have operational speed of
18 knots on free of ice water and have high parameters of ice-going capability
(speed of 3 knots in level ice thickness of 1.0 m and 6-8 knots in level ice
thickness of 0.8 m). Determining capacity of power installation in this case
there were requirements of maintenance of ship’s speed on free of ice water
and in ice thickness of 0.8 m (see fig. 12).

By results of the calculations, confirmed with modelling tests, at norm
of 85 % loading of diesel engines required power of ship’s main engine plant
has made 17.9 MW.

Twin-screw (with controllable pitch propellers) diesel-reduction main
engine plant is chosen for a variant of the ferry with icebreaking stem type.
Main engine plant will consist of 4 main diesel engines (two pairs). Each
of main engines in pair works on common reduction gear that allows to ensure
the functioning diesel engines in an optimum mode: on economic speed
of 12 knots (work on 1 diesel engine in each pair), on full — 18 knots work all
4 diesel engines.

Application of ruder-propellers (RP) Azipod type for variant of DAS
has determined a choice of diesel-electric main engine power plant.
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Fig. 12. Relations of speed and ice-going capability
at propulsion power of 15.2 MW

Conclusions. Feature of ferry line «Vanino-Kholmsk» is the
significant component of running time — approximately about 20 hours per day.
Therefore essential influence on profitability of ferry operation as a whole is
rendered «high-speed» characteristics of hull form and propulsion complex
efficiency. Speed of new Marine Engineering Bureau ferry CNF11CPD project
makes 18 knots at 85 % of maximum power of engines (existing ferry have
speed about 16 knots). Each of two propellers drives by two main engines
through common reduction gear. This well-known (for the European ferries)
decision allows to hold economic speed in 12 knots, on full — 18 knots on ferry
of CNF11CPD project.

Hull form have been developed with the help of computer modelling
and checked up by modelling tests in the test tank of the Krylov State Research
Centre and Aker Arctic.

As a result of modelling tests seaworthiness capability of the new ferry
are confirmed also. Flooding of the ferry forward part it was observed only at
speed of 19 knots. Some decrease in speed to 15-17 knots may be necessary
only in a case of deck cargo in forward part.

Characteristics of performance of the railway-car ferry of CNF11CPD
project in ice conditions are received as a result of the carried out researches:
by results of tests in ice tanks the ice-going capability on moving ahead at
speed V' = 3 knots will make 1.48 m, at speed V' = 6 knots will make 1.04 m,
on moving astern at speed V= 1.5 knots will make 0.85 m. More over forward
part of the hull structure are designed on higher ice category (Arc7). In
aggregate with ice-going capability at a level of ice breaker class (Icebreaker6
according to Russian Register classification) it allows to provide (in contrast to
existing ferries) independent operation of the new ferry in heavy ice conditions
on a short site of transition (approximately up to 30 miles in area of port

33



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

Vanino). In turn it will allow to avoid significant idle times of the ferry of wai-
ting common icebreaking assistance, or superfluous charges in case of indivi-
dual assistance.

Two ferries of CNF11CPD project are going to be built in near future
instead of existing railway ferries of «Sakhalin» type.
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YIK 629.5
G.V. Egorov, A.G. Egorov

EFFECTIVE TECNHICAL SOLUTIONS
FOR FAR EAST SHALLOW-WATER BASINS

OcobeHHocmvio 80CMOUHBIX OACCEUHO08 AGNAEMCsL MO, YMO MAKCU-
ManvbHble pazmepvl CYOHA U COCMABA ONPeOeNsiom He ULTIo3bl, d YCI06Us.
yIpasasieMocmu (Paouycol NOBOPOMOs, WUpUHa cy008020 xooa). Iloc obwas
«6eday 6HYMPEeHHUX 0OHbIX NYmell — HeOOCMAMOUHbIe 2TYOUHDL.

Ilposedennvlil ananus cyujecmgyoweco Proma peunvix HapoxooCcma
80CMOYHBIX OACCEUH08 NO380AAEm COeaamsb 8bl00, umo 8 baudcauwmue 5-10
Jlem amu cyoa Heobxooumo Oyoem cnucamv 8 CUuny (axKmuyecko2o 03pacma,
MOPANbHO2O CMApenus, U3HOCA MAWUH, MEXAHUZMOS, A MAKMICe, 8 HEKOMOPbIX
cyuasx, kopnycad.

B pesynvmame uccnedosanuii, evinoanenuvix Mopckum Huocenepnvim
bropo, 6viiu paspabomanvt mexnHuueckue npoeKkmvl MeiKoCUOSWUX bapiice-
OVKCUPHBIX COCMABO8 C 0SPAHUYEHOU 0CAOKOU 8 He(hMeHATUBHOM (CamMoxoo-
Hblll mankep-moaxay npoekma RT63 nmoc negpmenanusnas bapoica npoekma
ROB21) u cyxoepy3Hom UCnOIHEHUSIX (CAMOXOOHOE CYX02PY3HOE CYOHO-MOIKAY
npoexma RDG63 naioc cyxoepysnas 6apaica npoexma RDB21), a maxoice 8 kom-
OUHUPOBAHHOM BapuaHme (Camoxo0Hoe HepmMeHATUBHOe-CYX0ePY3HOe CYOHO-
moakay npoexma RT63A nuoc negpmenanugnas-cyxoepysuas dapica npoexma
ROB214).

Knroueesvle cnosa: dapoice-6ykcupuviii cocmas, HedoCmamoyHwle 2iy-
OuHbl, HehmenarusHoe CyYOHO-MONIKAY, CYX02py3Hoe CyOHO-MOIKAY, bapaica.

Ocobnusicmio cxionux bacelnie € me, Wo MAKCUMATLHI PO3MIDEHHS
CYOHa Ul COCMABa BU3HAYAIOMbCA He WII03AMU, d YMOBAMU KEpOBAHOCH
(padiycu nosopomis, wupura cyoHoeoz2o xo0y). Ilmoc 3aeanrvna «6iday
GHYMPIUHIX 600HUX ULTSXIE — HEOOCMAMHI 2TUOUHU.

Ilposedenuii ananiz icHyrouo2o ¢romy piukoeux naponIaécms CXiOHUx
bacelinie 0038015€ 3p0OUMU BUCHOBOK, W0 6 Hatibauxcyi 5-10 pokie yi cyoua
HeoOXiOHo Oyde cnucamu 8 Cuny QaKmuuHo2o GiKY, MOPANLHO2O CHMAPIHHSI,
SHOUWLYBAHHSA MAWUH, MEXAHIZMIB, d MAKOHC, Y 0eaKUX 8UNAOKax, Kopnyca.

Y pesynomami Oocnidxcens, euxonanux Mopcokum IHocenepHum
biopo, 6ynu pospobreni mexniuni Rpoekmu MiIKOCUOSAHUX OapICce-OVKCUPHUX
CcOCmasie 3 0OMeNCeHHOW 0CAOKOI0 Y HAMMOHATUBHOMY (CAMOXIOHUL MAHKED-
wmosxau npoekmy RT63 nuoc nagpmonaruena oapoca npoexmy ROB21) i
CYXOBAHMANCHOMY BUKOHAHMAX (CAMOXIOHE CYX08AHMAJICHE CYOHO-UMOBXAY
npoexmy RDG63 nnioc cyxosanmascua oapaca npoexmy RDB21), a makooic y
KOMOIHOBAHOMY 8apiaHmi (camoxione HAQMOHATUSHE-CYXOBAHMANCHE CYOHO-
wmoexau npoekmy RT634A naoc magpmonanusHa-cyxosanmagicna 0Oapica
npoexmy ROB21A4).

© Egorov G.V., Egorov A. G., 2015
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Knrouosi cnoea: oOapoce-Oykcupnuti cocmae, HeOOCMamHi iubuHuU,
HapmonanugHe cyOHO-WUMOBXay, CYXO8AHMANICHE CYOHO-UMOoexay, bapica.

The feature of Far East basins is that the maximal vessel’s and tug-
barge combination’s (TBC'’s) dimensions are defined with controllability
conditions (turning radiuses, navigable pass width). Plus common «problemy
of internal waterways is insufficient depths.

The carried-out analysis of existing fleet of Eastern river shipping
companies allows to draw a conclusion that in the next 5-10 years these vessels
will be scrapped due to actual age, moral aging, machines and mechanisms
wear and also, in some cases, due to hull wear.

As the result of Marine Engineering Bureau researches technical
projects of shallow-draught TBCs with limited draught in oil-tanker variant
(self-propelled  tanker-pusher of RT63 project plus tanker barge of
ROB21 project) and dry-cargo variant (self-propelled dry-cargo-pusher of
RDG63 project plus dry-cargo barge of RDB21 project), and also in combined
variant (self-propelled tanker-dry-cargo-pusher of RT63A project plus tanker-
dry-cargo barge of ROB21A project) were developed.

Keyword: tug-barge combination, insufficient depths, tanker-pusher,
dry-cargo-pusher, barge.

Problem statement. People say that new is well forgotten old.
Problems of low-water and small depths at Eastern basins, especially in Sakha
(Yakutia) are known not since year before last. Native engineers who created
Lena River fleet in the second half of the XX century, widely applied tag-barge
trains, composite vessels, special hull’s shapes for shallow water, paddle
wheels, combined dry-cargo/tanker vessels and a lot of other technical
solutions, many of which are considered as innovations now. Today there is
ability to use modern economic and ecological safe machines and mechanisms,
comfort and habitability ideas have improved, vessels themselves became
automated and more reliable. But it does not mean that it is impossible to use
those basic ideas which inspired our predecessors, especially as operating
conditions have not changed and the similar problems are solved.

One of decisions which allow working effectively in the conditions of
shallow water is creation of composite vessels (i.e. cargo vessels with attached
barges).

The aim of the paper is description of such new projects for Far East
basins.

Main text. In the Lena Shipping Company operation of the first
composite vessel (272a prj.) was begun in 1963. On the Volga River the
composite vessel started working in 1964; she consisted of 576 prj. m/v
«Ovruch» and attached barge. In 1966 on the Volga River the first-ever section
motor ship with 10 thousand tons cargo capacity was accepted into operation.
This vessel was designed under the leadership of V.V. Bogdanov on the basis
of the 1566 prj. «Volga-Don» type vessel and corresponding attached barge. In
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1973 on the Dnepr River 93 % of self-propelled vessels have already worked
with the attached barges.

What does determine now and determined earlier the interest to the
composite vessels? As it was repeatedly described in our publications, the
matter is that the bigger vessel loading in specific way conditions means the
bigger efficiency of this vessel. In fact, «Max» concepts [4] give the greatest
profit to the future shipowner, and not only for oil products or grain transit, but
also for passenger transportation. Feature of Eastern basins is that the
maximum sizes of the vessel or composite ones are defined not by locks, but by
manoeuvrabi-lity conditions (radiuses of turns, fairway width). Additionally
general «trouble» of the inland waterways must be noted, i.e. insufficient
depths.

But fully use maximum dimensions that way conditions allow for the
single hull (length as a rule) is possible not always. Imagine non-composite
river vessel of about 180-240 m length with draught, for example, 1.40-2.35 m
(and 3.60 m too). It is clear that general strength of such hull won’t be
provided. Actually this reason was the main for appearance of composite
vessels (strength of the parts of smaller length can be provided easier).

Besides, at the non-regulated rivers way conditions are function of
season and weather. Not always it is possible to realize the maximum
dimensions, but the ability is kept. When there is «high» water composite
vessels can sail in design view. In other situations, for example, on the «side»
rivers, composite vessel will be divided into parts, then the self-propelled
vessel will work independently; the attached barge also will work
independently in coupling with tug-pusher.

Composite vessel can partially realize the «rotator» scheme, leaving
barge in the port of call and taking there taking another barge. The non-self-
propelled barge can be used for some time as floating storage, etc.

In many cases, seaworthiness and corresponding main engines capacity
foresaw for concept of self-propelled vessel become excess for specific river
part of the route, particularly vessels’ speed is restricted at the considerable part
of inland waterways (engines’ capacity is defined in order to provide safe work
at sea or lakes, including storm reserve or is defined accounting the biggest
current’s speed). Attached barge availability on certain route’s parts allows
using this excess of engines’ capacity (even with decreasing of whole
composite vessel speed). It is clear that for such work in composite condition,
the increased crew productivity is required because number of crewmembers of
self-propelled vessel will be identical for working with barge or without her.

Thus, the composite vessel allows improving usage of inland
waterways’ bandwidth especially at Siberian Rivers.

Is possible to recommend providing ma some all-design decisions,
namely e.g. optimum assignment of class for the sailing region that will allow
to minimize light weight; the greatest possible block coefficient due to actual
operating conditions, that will allow to increase the loading capacity of
composite vessel; universality, i.e. barge must to has to be able to work with
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the existing river pusher-tugs (there is a lot of). It is desirable to provide
economy of running time due to passing all the route without composite vessel
rearrangement, accepting all available composite vessel’s dimensions in
accordance with navigation rules and keeping manoeuvrability due to way
conditions of the river basin appointed by the requirements specification.

Carried our analyze of the existing fleet of the river shipping
companies of eastern basins allows to conclude that it will be necessary to
discard all these vessels during the nearest 5-10 years due to actual age, moral
obsoleting, wearing of machines and mechanisms, and due to hull wearing in
some cases. The mostly representative is tanker fleet, at which the biggest part
of the vessels are of single hull type [3; 6; 7].

For example, OJSE Lena United River Shipping Company (LORP)
operates in general single-hull tankers now (see table 1).

Table 1
Tanker fleet of LORP

. RRR Cargo Number of vessels / hull’s

Ne Project capacity, .
class construction
tons
Self-propelled vessels
1 |P-77 («LenaNeft») «M-PR» 2150 |16/ single-hull
2 1621 («LenaNefty») «M-SPy 2100 |7/ double sides and bottom
3 |1577 («VolgoNeft») «O» 4800 |1 /double sides and bottom
4 11754 BM («TO-1500%) «O-PR» 1500 |1/ double sides and bottom
5 [1754 B («TO-1500») «O» 1500 |8/ single-hull
6 g&ig&?ﬁﬁ%&lﬁz 000») «R» 920 |7 /cargo tanks on deck
7 |TO-600 (modernized 414V)[«R» 600 |1/ double sides and bottom
8 [414V («SPN») «R» 600 |7 /single-hull
Non-self-propelled vessels

9 |[81631 «R» 1900 |4/ cargo tanks on deck
10 |KN-16801 «M» 2300 |1/ cargo tanks on deck
11 |NM-16801 «M-PR» 2200 |1/ cargo tanks on deck
12 |INM-16801 «M» 2200 |2/ cargo tanks on deck
13 16802 «M-SP» 2380 |2/ cargo tanks on deck
14 |16800NPB «R» 2770 |1/ cargo tanks on deck
15 |16800N «O» 2 600 |7/ cargo tanks on deck
16 |16800N «R» 2 600 |1/ cargo tanks on deck
17 |16800N 1 «O» 2 848 |1/ cargo tanks on deck
18 |BN-2000 «R» 2 000 |1/ double sides and bottom

Source: OAO «LORP»
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If amendments to the «Technical Regulation Concerning Safety of
Inland Water Transport Objects» are adopted, from 01.01.2018 LORP will not
be able to carry out transportation of «light» oils, but this cargo is a basis of
«northern» delivery. List of the company’s vessel that will not have permission
to transport «light» oil is as follows: 16 Lenaneft type tankers (P-77 prj.),
8 «TO-1500» tankers (17455 prj.), 7 SPN type tankers (414B prj.); total their
cargo capacity is 50600 tons. Other Lena’s region carrier RLE «Alexeev
Repairing Fleet Base» owns 36 single-hull 1745B tankers.

Why it is important? Because only in the territory of the Republic of
Sakha (Yakutia) which area makes 18 % of the total area of the Russian
Federation, live about 1 million people. More than one and a half thousand
fields and over 5 thousand manifestations of different types of mineral raw
materials are reconnoitered. Estimation of the minerals reserves potential is
5.5 trillion US dollars, Yakutia is included in the first five of the RF subjects by
the capa-city of gross regional revenue. Thus more than 80 % of all necessary
material resources are brought from afar [2].

For more than 85 % of the Republic of Sakha (Yakutia), the only
transport route is a seasonal waterway of Lena basin rivers from the port
Osetrovo to the Laptev Sea.

Extension of inland waterways of the Republic is 20 thousand km.
Lena River and other navigable Yakutia rivers are meridional extension of
main-line railways. Main cargo flow at Lena River is down-stream, so inland
vessels are highly important for this cargo flow.

Over 70 % of oil products are delivered to the Republic of Sakha
(Yakutia) by shipping companies from the port of Osetrovo and is carried
down-stream to the primary consumers on the main line (at Lensk, Zhatay,
Peleduy, Olekminsk) where reserves are created with accordance to Arctic
delivery providing. These reserves are attended also for the case of sharp
change of the waterway dimensions of Upper Lena in the summer period, at the
beginning of vessels’ entering into Lena’s estuary (the third decade of July) and
the beginning of the Arctic cargo delivery.

The maximal delivery of oil products is provided to the settlements of
the Vitim, Aldan, Vilyuy Rivers and river’s tributaries from the beginning of
navigation, using short-term favourable navigational conditions (due to water
depth).

Starting from the second half of July, tanker fleet’s loading and
forwarding towards Arctic settlements are provided. Simultaneously tanker
tug-barge trains are used; they are conveyed to the port of Tiksi.

As a rule, the oil products delivery scheme is as follows [1]:

1. Oil products are delivered generally to the Tiksi port in bulk by the
17546 tankers (in accordance with tankers’ sailing region «O») and by the
composite vessel.

39



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

2. Products are delivered from the port of Tiksi to the port of Nizhne-
yansk (Yana River) by river-sea vessels; further delivery to the river’s
settlements is carried out by 414B prj. (CITH type) tankers. Delivery from port
of Tiksi to the estuary sandbar of the Indigirka is carried out by river-sea
tankers and further by the 414V tankers.

Capacity of the cargo transported by all shipping companies of the
Lena Basin has grown last years comparing with 2006-2008 (5-5.5 million tons
versus 4 million tons).

In general, the main cargo flow in the Lena Basin occupies branch
Osetrovo-Lensk; further it decreases about twice in the region of Yakutsk.

Nomenclature of «north delivery» is as follows:

1. Liquid cargoes include diesel oil, kerosene, gas condensate (as fuel
oil), crude oil, gasoline and methanol. As a rule these cargoes are «light» with
s.g. less than 0.90; their flash point is about 60 °C.

2. Dry cargoes include black coal, round timber, lumber, building
materials, containers, machinery, equipment, pipes. As a rule these cargoes are
that are able to be transported on platform vessels.

Capacity of transported oil cargoes wass 764.0t for the 2013
navigation.

Main dry cargoes at Lana basin by the 2012 data are, as follows: buil-
ding materials (1.64 million tons, or 35 % of all dry cargoes); coal and coke
(1.01 million tons, or 21.6 %); timber (0.185 million tons, or 4.0 %). Total dry
cargoes transported capacity was 4.68 million tons including 0.69 million tons
of containerized cargo (14.8 %) and 0.46 million tons of packed cargo (9.8 %).

Waterways of Lena basin have various duration of the navigating and
operational periods at different parts of rivers, various operational conditions
for using fleet on these waterways (small draught vessels for the lateral and
small rivers, mixed river-sea going vessels for providing cargoes delivery to the
Arctic rivers’ settlements) demands creation and maintenance of corresponding
dimensions of a running way for providing free sailing through fairway and bar
areas of Yana and Indigirka Rivers in order ensure cargoes delivery during
short-term Arctic navigation.

Cargo transportation due to duration of the operational period at the
upper regions of the Vitim, Aldan and Vilyuy Rivers corresponds to
expeditionary cargo delivery to the small rivers; existence of the small-draught
fleet is necessary for fleet usage at these rivers during the whole navigational
period. Cargo delivery to the Artic settlements of Yana, Indigirka, Kolyma,
Anabar, Olenck and Hatanga River has its own specifity and distinction, that
requires cargo accumulation first of all , including composite vessels usage.

The main preconditions of new TBT generation for cargo delivery to
the RF Arctic regions are as follows:

* active development of the Northern Sea Way; due to CJSE CRMFI
information, till 2020 capacity of cargo transportation may reach 60-65 million
tons, coasting and transit transportations may reach 7 million tons (taking into
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consideration mixed river-sea transportation at Lena, Yenisei and Ob-Irtysh
basins.

* realization and necessity for support of realized industrial and logistic
projects (gas pipeline «Siberian Power», port of Sabetta, «Yamal-SPGy, «SMC
«Norilsk Nickel», «Vankorneft», systematic arrangement of towns and
enterprises, etc.);

* considerable physical and moral obsolete of river and river-sea
vessels of the shipping companies of Lena, Yenisei and Ob-Irtysh basins, while
cargo flow is stable;

 absence of alternative for water transport at main part of Arctic
regions (especially at the Lena basin; there it is possible to deliver material or
energetic resource to some far settlements or enterprises by river at navigation
period only).

As a result of Marine Engineering Bureau investigations, several
technical projects of small-draught composite vessel with restricted working
draught were fulfilled, as follows: tanker variant (RT63 tanker pusher vessel
plus ROB21 tanker barge), dry cargo variant (RD63 dry cargo pusher vessel
plus RDB21 dry cargo barge), and combined variant (RT63A dry-cargo/tanker
pusher vessel plus ROB21A dry-cargo/tanker barge).

Draught for small draught composite vessel for the Siberian rivers was
appointed as a range 1.40-2.35 m. It was necessary to take into consideration
that Lena River has long-term spring high water.

Basing on the analyze of existing coupling devices used at eastern
basins, coupling unit UDR-100 was accepted for both variants (dry-cargo and
tanker ones) of small-draught composite vessel.

Due to analyze of operational and weather conditions at investigated
sailing regions and accumulated experience, the following RRR classification
notation was accepted for discussed small-draught composite vessel:

0 2,0» (ice 20)A for pusher cargo vessel (at both dry-cargo and tanker

variants) and > 1,2» (ice 20) for barge. These classes allow to transport
cargo at Lena basin during the whole navigation period.

Due to analyze of way restrictions [5], the maximal length till 170 m
(summarized length of the pusher plus barge) was recommended f. It will be
necessary to decrease running speed at Lena River part from Ust-Kut till
Kirensk with waterway radius 300 m.

Several berths will require separate operations near them due to their
insufficient length; such situation corresponds to operational models of
prototype composite vessel, at which CK type vessels (CK-2000, CK-2000K,
CK-2000KH projects) were used as pusher ones.

The maximal composite vessel’s breadth may be accepted from the
region 17.2-22.8 m. High end usage will initiate construction problems if buil-
ding at Russian shipyards.
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Due to shipping experience, self-propelled cargo pusher vessels of CK
type (CK-2000, CK-2000K, CK-2000KH) are the mostly efficient for work
with dry cargo or tanker barges at swallow water Siberian rivers. So this
allowed to use these vessels as prototypes for new concepts.

Developed perspective projects RT63, RD63 and RT63A of small-
draught self-propelled inland waterway vessels are successors of project
TO-1400, that was made for class «O» river tanker (project was developed out
in the beginning of 2000s for Lena River Shipping Company). These new
projects are intended to substitute in perspective existing tankers of 1754b,
CK-2000KH, 414Bb, 414B project and dry cargo vessels of CK-2000,
CK-2000K, P-255 projects.

For information: in 2008 construction of the hull of the head TO-1400
tanker was completed; then hull was towed to the Zhataysk Shipyard harbour
for construction finishing.

RT63, RD63 and RT63A project vessels are steel single-deck self-
propelled double-screw ones with inclined stem and transom stern, with ER
located aft, with living superstructure and wheelhouse located fore, with bow
thruster, with fore UDR-100 coupling unit for providing pushing of dry cargo,
tanker or combined barges, including existing ones. General arrangement of
RT63 vessel is shown in the fig. 1.

New barge projects ROB21, RDB21 and ROB21A are the successors
of the BH-2000 concept, which also was developed in the beginning of 2000s
for Lena River Shipping Company. These new projects enhance operational
abilities of tanker pusher vessel, increase cargo capacity of TBT, and provide
loading multiplicity for river-sea tankers.

For information: the head BH-2000 barge was constructed at Zhataysk
Shipyard in 2006.

Main characteristics of RT63+ROB21, RD63+RDB21, RT63A+
ROB21A composite vessels are given in the table 2.

Finally, the new RT63+ROB21 concept has deadweight 4788 t at
draught 2.35 m, deadweight 3280 t at draught 1.80 m and deadweight 2195 t at
draught 1.40 m; all this is much more that existing fleet vessels have. Accor-
dingly, despite increasing thickness of hull elements and appearing of
additional constructions such as double bottom and double sides, specific
transportation self-cost will decrease by about 10-15 % comparing with old
vessels.

For information: the most up-to-date composite vessel of LORP
consists of TO-1400 tanker and BH-2000 barge; she has cargo capacity 3560 t
at draught 2.35 m (i.e. by 1055 t less).
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Fig. 1. General arrangement of the RT63 vessel

Table 2

Main characteristics of RT63+ROB21, RD63+RDB21,
RT634A+ROB21A composite vessels

Characteristics of small-draught composite vessel

Parameter RT63+ROB21 |RD63+RDB2I] RT63A+ROB2IA
Composite vessel’s type dry cago tanker combined
Length overall, m 170.40
Breadth overall, m 17.20
Draught (summer free board), m 1.80
Deadweight at draught 2008 /2566/ | 2195/2736/ 1900/ 2441/
1.40/1.60/1.80/2.0/2.15/ 311173656/ 3280/3825/ | 2985/3529/
2.35 m in river, t (about) 4067 / 4619 4236 /4788 3942 /4493
Fuel autonomy, days 10
Number of cargo tanks 24 - 24
Capacity of cargo tanks, m? 5692 - 4831
Number of cargo’s kinds for
simultaneously 3 - 1
loading/unloading
Area of cargo deck
(in cargo bunker), m? i 1643 1366
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Continuied table 1

Permissible load for the cargo i 50
part of deck, t/m? )
Cargo bunker capacity (up to i 2362 1996
coaming’s upper edge), m?
RRR class notation for the 020 (ice 20) A
pusher
RRR class notation for the barge MR 1.2 (ice 20)
Capacity of Main Engines, kW 2 x 746
Crew / places, people 8/10
Speed, not less than, km/h 19.0

Conclusions. Due to RosMorRechflot order, Marine Engineering
Bureau worked out up-to-date efficient project of small-draught tug-barge train
with restricted working draught (1.40-2.35 m) for the Siberian rivers in dry
cargo variant (RD63 dry cargo pusher vessel plus RDB21 dry cargo barge) and
in tanker variant (RT63 tanker pusher vessel plus ROB21 tanker barge); also
combined variant (dry-cargo/tanker) is foreseen. Characteristics of developed
tug-barge train correspond to operational conditions of Siberian rivers and are
significantly better than existing similar ones (she has bigger cargo capacity
with simultaneously increased strength standard; there are fulfilled all current
requirements due to ecology, safety, habitability and crew number reduction).

Developed perspective projects RT63, RD63 and RT63A of small-
draught self-propelled inland waterway vessels are intended to substitute in
perspective existing tankers of 17546, CK-2000KH, 4145, 414B project and
dry cargo vessels of CK-2000, CK-2000K, P-255 projects.

RosMorRechflot working group on coordination, scientific, technical
and organizational support of work on the implementation of the federal target
program «Development of civil marine engineering for 2009-2016” accepted
introduced projects of small-draught tug-barge trains with restricted working
draught (1.40-2.35 m) for the Siberian rivers.
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Y AK 629.5
Egorov Gennadiy V., Avtutov Nickolay V.

CREATION OF MULTIFUNCTIONAL
ICE-BREAKING TUG FOR SHALLOW WATER

Yuumwieas maccosoe cnucanue cywecmayowezo ghroma peuHvix OVK-
cupos, cywecmsayem HeobXo0UMoCmb 8 HOBbIX OYKCUPAX 015l PEUHBIX NOPIOB.

Ha npumepe nedokonvnozo merkocudsimyezo Oykcupa npoexma TG04
NOKA3aHbl OCHOBHblE NPUHYUNLL NPOEKMUPOBAHUSL MHO2OMYHKYUOHATLHBIX
PEUHbIX OYKCUPOS.

Knroueesvle cnosa: npoexmuposanue, peuHou OYKcup, MenKogoove,
71e008ble YCA06Usl, PYHKYUOHATLHOCHTb.

Bpaxosyiouu macose cnucanms icHyiouo2o ¢aomy piukosux OyKcupis,
iCHye HeoOXIOHICmb 8 HOBUX OYKCUPax OJis PIUKOBUX NOPMIE.

Ha npuxnadi kpueonammnozo minkocudsyoeo oOyxcupa npoexmy TG0O4
NOKA3aHI OCHOBHI NPUHYUNU NPOEKMYB8AHHS 0A2amOpYHKYIOHATbHUX PIUKOBUX
bykcupis.

Knrouoei cnoea: npoexmysanhs, piukoguil OyKcup, Milko8000si, 1bo-
0081 yMOBU, (DYHKYIOHATTbHICMb.

Necessity of the new tug boats is very high in the river ports due to
extremely decrepitude of existing fleet.

On example of ice-breaking shallow-draught tug of TG04 project main
design principles of multifunctional river tugs are shown.

Keywords: design, river tug, shallow water, ice conditions, functiona-

lity.

Problem statement. In the sector of river and mixed river-sea
transportation shipowners actively invest finances into building of self
propelled dry cargo and oil transport vessels as well as non-self propelled
barges that provide direct cargo transportation and thus «earny» profit.

Existing tug and tug-pusher river fleet continues becoming out of date
steadily. There were 55 vessels with the age up to 10 years, 110 vessels with
the age from 10 to 15 years, 972 vessels with the age from 15 to 20 years,
2517 vessels with the age from 20 to 30 years and 3119 vessels with the age
more than 30 years with the Russian River Register (RRR) class at the
beginning of 2008. Unfortunately for the nearest time there are no plans due to
significant investments for buying new representatives of auxiliary fleet.

Though in river ports neediness of new tugs are enough high due to
significant dilapidation of existing fleet. One of such ports is river port of
Dudinka that is included into Arctic branch of OJS «Mining & Smelting
Complex «Norilskiy Nickel» [3].

© Egorov Gennadiy V., Avtutov Nickolay V., 2015
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Design of shallow draught river tugs was described in publications of
70-80-s of last century [5-10]. Since that time vessels of such type weren’t
designed.

In the process of new generation of tugs creation the greatest interest is
lines optimization on the basis of numerical modeling [4]; usage of present-day
technique in the field of weight-dimension characteristics diesel engines that let
to increase tug power while keeping tug dimensions; decrease available
operational risks by involving rational design of hull constructions [2].

Aim of the paper. Justification of definition characteristics of river tug
that is effective for shallow water and river ice conditions. Prj. TG04 tug
designed by Marine Engineering Bureau for the port of Dudinka was taken as
an example.

Main text. Port of Dudinka is situated on the right shore of Yenisei
River ate distance of 230 km from river’s mouth. This is departmental port that
was build in order to provide needs of Norilsk Mining & Smelting Complex.

Auxiliary fleet operation in the port of Dudinka is connected with a lot
of problems; main of them as follows:

- short navigational period (from May till October), so efficient fault-
free vessels’ work is required;

-long period of the winter stay with extremely low outer air
temperature (below -50 °C) and freezing into ice for deepness of full draught
(including propulsion complex);

- annual ice-drift that may be accompanied with significant damages or
even perish of vessels and port facilities.

Thereafter river tug for severe Arctic conditions has to fit requirements
as follows:

-tug has to be design for operation at extremely low outer air
temperature;

- equipment and construction of the propulsion complex have to permit
to put tug into operation at extremely low temperature from condition of full
into-ice freezing;

- tug’s hull should be of reinforced type for operation in the conditions
of freeze basin;

- tug’s weight should not exceed 100 t for providing ability to raise tug
onto berth for the winter stay (crane capacity restriction);

- tug’s maximal draught should not exceed 1.80 m (due to depth of the
boatyard where fleet is placed for the winter stay and due to way conditions of
the Dudinka River).

Tug must fulfill works due to providing port fleet safety during ice
shifting, so her overall dimensions should me of minimal type. Tug’s pollard
pull should be not less than 6 t; that provides ability to service all fleet owned
by the Arctic branch of Norilsk Complex.

Main tug characteristics and characteristics of some analog vessels
(including tug «Tayezhniy» of prj. 1427 that was substituted by TG04 one) are
shown in the Table 1.
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Table 1
Comparative characteristics of TG04 tug and her prototypes
Denomination TGO04 prj. 1427 prj. | P14A prj.
Length overall, m 20.45 31.50
Length due waterline Z, m 18.50 18.20 30.40
Bfeadth due waterline on the 6.00 490 6.60
middle B, m
Breadth overall, m 6.56 4.40 6.80
Depth on the middle #, m 2.40 2.56 1.80
Draught due waterline 4, m 1.80 1.43 1.08
Maximal continuous ME power N, %201 %110 %166
kWt
Pull effort, T 6.50 4.15
Gross Tonnage, reg. t. 84.81 171
Crew 6 11
Type and number of propulsion > FPP > FPP > FPP
devices

Beforehand setting of tug’s light weight (100t) and maximal

draught (d=1.80m) determines
(LxBxH = 18,5 x 6 x 2,40 m).

main

dimension  of

the

vessel

Tug’s architect-constructive type was selected as classic type for port
tugs, notably single deck double screw vessel with upper deck fore recess, with
wheel house and ER located middle, with ice-breaking stem (see Figure 1).

Sailing regions are basins and mouth reach of the rivers with sea
navigation regime of «O» class. The vessel can be operated at sea roughness

with

1 % probability wave height no more than 2.0 m.

Registry class is determined in accordance with planned sailing region.
Class notation is «X O 2,0 (ice 30)» of Russian River Registry (RRR). Ice
category is assigned higher that recommended by RRR Rules for vessels of
«X O 2,0» type due to actual operational conditions at the port of Dudinka.

Tug hull’s shapes were determined with help of CFD-modeling (see

lines in the Figure 2).

Same time choice of revolutions and hydrodynamic characteristics of
screw propellers (SP) was carried out in order to achieve bollard pull not less

than 6.0 t a the project mode.

The project mode means SP work at mooring regime (zero speed) with

nominal revolutions and full (100 %) loading of main engines (ME).

Initial data for the screw:

- diameter of opened screws D, =1.200 m;
- number of screws x =2;
- number and power of Main Engines 2 x 221 kWt.
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EOKOBOM BUAR

KPHILLA PYNEBOV! PYBKH

NOMELUEHWS MOR IMABHOM NATYEOR
uuuuuuuuuuuuuu " Koseapgo

Fig. 1. Shallow draught ice-breaking river tug boat General Arrangement
Screw propellers are places in the light semi-tunnels of the hull in

accordance with estimated ice conditions and shallow draught. At the
calculated conditions SP are fully immerged, accordingly D, / T =0.667.
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Fig. 2. Lines of shallow draught river tug

Calculation of optimal revolutions of SP is made in the Table 2.

Revolutions value was varied in the limits 350-420 rpm with the step of
10 rpm during calculation. For each revolutions value pitch ratio was fitted in
order to provide 100 % load of ME. Correlation between geometric and
hydrodynamic characteristics of SP is accepted in accordance with test of 4-
blade propellers of «B» series at the Netherlands towing tank.

Blade-area ratio A, /A4, is accepted of 0.650 on the basis of minimal

value 4,/4

Omin

determination for condition when hard cavitation is absent for
each revolutions value. 4, /4

Omin

of well known Keller formula (1) that sets relations of blade-area with SP pull
effort and work conditions.

value determination is carried out with help

~0.05+(1.3+0.3z)-T,
D:(p,+pgh—p,)

(1)

where z — SP blades number;
T, —SP pulling effort;
P, +pgh — static pressure onto SP axis;
p, — saturated vapor pressure onto SP axis.

P, — P, = 99047 Pa is accepted for calculations, that corresponds water
conditions at temperature of 15 °C.
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ME load due to effective power N, (Table2, lines 8 and 9) is
calculated accounting efficiency factor of 0.95.
SP bollard pull during mooring regime 7, (Table2, line 10) is

calculated accounting suction; suction coefficient for mooring regime ¢,, is
accepted of 0.100 preliminary.

Table 2

Optimal SP revolutions calculation

1 7oIPM 350 | 360 | 370 | 380 | 390 | 400 | 410 | 420
(preset)
2 | 4,/4,,. [0609] 0.615] 0620 0.625] 0.630] 0.633 0.637 | 0.640
3 P/D, | 1.016] 0973 ] 0.933] 0.895 | 0.860 | 0.828 [ 0.797 | 0.768
4 4,/4, 0650 0.650 ] 0.650 | 0.650] 0.650 | 0.650 | 0.650 | 0.650
5 K, 0452 0.433 | 0.414 | 0.396 | 0.379 | 0.363 | 0.348 | 0.333
6 K, 0.068 | 0.062 | 0.057 | 0.053 | 0.049 | 0.045 | 0.042 | 0.039
7 7,,kN | 0452|0433 0.414 | 0396 | 0379 | 0.363 | 0.348 | 0.333
8 | N, kWt [221.0] 2210 2210 2210 [ 221.0 ] 2210 221.0] 2210
9 | ~,,bhp. | 3006 300.6 | 300.6 | 300.6 | 300.6 | 300.6 | 300.6 | 300.6
10 T,,t | 2.928] 2962 2993 | 3.021 | 3.046 | 3.069 | 3.089 | 3.106
11 T,,t | 5855|5924 5986 6.042] 6.092] 6.137| 6.177 ] 6.213

Approximate bollard pull during mooring regime 7,, is given in
line 11 of Table 2.
Reduction ratio i, =4,409:1 of reduction gears was determined while

taking into consideration data from Table 2. This value corresponds to the
nominal SP revolutions of 408 rpm.

Bollard pull distribution during mooring regime in accordance with
Table 2 data is given in the Figure 3; determined nominal SP revolutions is
marked.

One may see in the Figure 3 that pull curve has no maximum; pull
increases while RPM increases. Pull curve approaches to some constant value
asymptotically.

So when determining optimal RPM one should try to increase it in the
limits set by SP cavitation, SP construction and providing of suitable free run
abilities of tug. Taking into consideration abovementioned the determination of
reduction ratio looks reasonable enough in our case.
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Fig. 3. Pull curve

SP characteristics of TGO04 tug is accepted as follows accounting
determined nominal RPM (on the basis of “B” series of SP):

Diameter D, =1.299 m;

Pitch ratio P/D, =0.803;
Blade-area ratio A, /A, =0.650;
Blade number z =4.

For more detail determination of pull characteristics of the tug it’s
necessary to take account of interaction between SP and hull.

Wake factor for SP in tunnels for examined vessel’s type can be
determined by E.E. Pupmel formula

0.16 W
T

w=0.11+——C,"
X

=0.247, 2)

where x =2 — SP number;
C, =0.603 — block coefficient;

V =120.4 cub.m — volumetric displacement;
T = 1.80 m — draught.
Wake factor is accepted as constant value for various velocities and
ME regimes.
Suction coefficient is approximately equal to wake factor for fully
immersed SP located in tunnels (in accordance with recommendations [1]).
Assume 7, = w = 0.247 for tug free run at the speed of 10 kn.

Suction coefficient dependence from ME work regime is set by
E.E. Papmel by the next formula:
t
tp = 1—0,] s (3)
E/D,
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where J — SP advanced ratio;

Tl/Dp — pitch ratio for zero thrust; for our case Tl/Dp =(.866.

Using (3) one can defines suction coefficient for mooring regime ¢,,
by inserting known values 7, =0.247, R / D, =0.866 and SP advanced ratio
J =0.475 (for speed of 10 kn and nominal RPM). Suction coefficient for
mooring regime is of ¢,, = 0.110.

Tug pull capacity data was defined using abovementioned SP
characteristics and «hull-SP» interaction coefficients. Corresponding
calculations were made for speed range of 0 (mooring regime) to 10 kn and
RPM range from 310 to 408. This data is shown in the Table 3 and Figure 4.

Table 3

Pulling effort T, (t) for different regimes

Vs, kn

n, rpm.
0.00f 1.43] 2.86| 4.29( 571| 7.14| 8.57| 10.00

408 6.10] 5.71| 528 482 433| 3.80] 3.25]| 2.68

390 5.57] 520 479 434 3.87| 336( 283 2.27

370 5.02] 4.66| 427 384 338| 290| 239 1.85

350 449 4.15| 3.78| 3.37| 293 247 197 146

330 399 3.67| 332 293] 251| 2.06( 1.59] 1.10

310 3.521 322 288 251 211| 1.69( 1.24]| 0.77

7
TEY! t
6 _\(@\’IJ@
390, |~
‘QOLPI_W \\\\\
~ \\-
3 ~ ~
5 _‘7-9’;#7’71 St = .y
- ~i ~~o
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- ~d. ~. ~L
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310 | T ~ < = ~ =~ ~ ~d
\\ ........... ~ - ~ ~. o S~o
.......... ~ ~ ~ S
3 ) SRS DN
........ ~~ ~ T~
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~
2 e e
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0
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Fig. 4. Pulling effort T, for different regimes
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For achieving free running speed or speed during towage on the basis
of Table 3 or Figure 4 it’s necessary to set resistance values for tug and towing
object taking into consideration lashing coefficient (depending on the speed
value). ME load rises to the maximal capacity (100 %) during mooring regime.

Due to calculations bollard pull during mooring regime reaches value
of 6.1 t at the nominal ME revolutions.

Tug’s movement is provided by two open cast steel 4-blades fixed pith
propellers. Screw propeller’s diameter is of 1200 mm, pith ratio is of 0.793,
blade-area ratio is of 0.65. Propellers drive from two ME (221 kWt each) is of
mechanical type trough reverse gear. Ability of ME work with load of 110 %
during 1 hour is foreseen.

With the design draught of 1.8 and ME load of 90 % tug’s speed rea-
ches 10.2 kn.

Maneuvering characteristics of the tug are provided by two balanced
(with double bearings) rudders arranged by sides. Rudder blades are made of
streamlined type. Ice «claw» is foreseen for each rudder blade protection
against ice operation damages.

For rudder blade turning two independent electro-hydraulic steering
engines are installed in the steering gear room. They provide simultaneously
(synchronic) and independent rudders putting over to any side. The steering
gear ensures putting rudder over from 35 © on one side to 35 © on the other side
at maximum ahead speed within not more than 22 sec.

Tug’s docking weight is of 88 t about. Design tug’s hull life period of
15 years was accepted in order to achieve such weight.

Vessel’s hull is made from D category steel. Hull is set up by
transverse framing system; frame spacing is of 600 mm. Floors are located on
each frame. Thickness of outer shell, deck and deck-house bulkheads (from 4
till 9 mm) is accepted due to strength providing and RRR requirements.

Main watertight transverse bulkheads are placed at frs. 6, 10, 23, 29, so
divide hull into 5 independent compartments. Bulkheads are of flat type with
thickness of 4 or 5 mm. Bulkhead’s girders are made from non-symmetrical
bulb iron Ne.8 and from welded T-profile (4x150/8x80 mm).

Vessel’s stem is of ice-breaking type. It is made from plate with sec-
tion 30x125 mm that is enforced by transverse girders and welded T-profile
s6/8x80 mm. Side girders is made from non-symmetrical bulb iron Ne §
(frames) and from welded T-profile 5x250/8x80 mm (web frames and strin-
gers). Floors and bottom stringers are made from welded T-profile with beam
web of 5 mm and belt of 8x80 mm outside ER and with beam web of 6 mm
within ER. Deck girders are made from non-symmetrical bulb iron Ne 8
(beams) and from welded T-profile 4x200/8x80 mm (web beams and carlings).
Thickened plates and corresponding enforcements are installed at the places
where anchor-mooring and towing equipment is arranged.

Wheel house is arranged on the elevated fore part of upper deck. At
this end electrical anchor-mooring-towing winch (pull of 75 kN) and towing
bitt that provide ability for different objects canting.
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Basic pulling effort of tow winch is of 50 kN for the first layer of drum,
maximum pulling effort is of 75 kN for the first layer. Rope capacity of tow
winch drum is of 100 m of synthetic rope with diameter of 48 mm.

Vessel’s fuel autonomy is of 3.3 days, water autonomy is of 4.8 days.
Heavy fuel stores are placed in tanks arranged in deep-tank in area of the ER
fore bulkhead. Fuel tanks have no contact with the outside water due to RRR
Rules.

Independent fresh water tank is arranged in the middle part of the hull.

Battery box and charging compartment are located in the middle part of
the deck.

Engine room with 900 mm height cape, boatswain's locker and steering
gear room are located in the aft end of the vessel.

Towing hook (working load about 70 kN) with automatic and remote
release is installed onto ER cape for towing operations providing. both
synthetic or steel towing rope can be used when working with towing hook.

Boxed band made of 10 mm plate is mounted onto the sides in order to
avoid hull damages during towing and canting operations. Additionally
cylindrical rubber fender is mounted fore and aft for the same purpose.

Auxiliary power plant consists of two diesel generators of 62 kWt each.
Auxiliary power plant provides energy for the vessel and is able to forward
energy to the shore or another floating object.

It’s foreseen that the vessel can be withdrawn from operation by her
freezing in ice for 6 months without ER and everyday quarters warming-up.

Putting into operation after winter staying is carried out with negative
outdoor air temperature (down to -20 °C) and with positive temperature
(provided by electrical air heater) in ER.

Keel of tug-boat «Portoviy 1» (building number is of 701) was laid
down on 12.09.08. Tug was launched 27.08.09 and put into operation 17.09.08.

Tests carried out on the Volga River in the September, 2009 and first
operation 2009-2010 confirmed accepted tug design decisions fully.

Conclusions. Main characteristics of new river tug boat for the port of
Dudinka were justified, including:

- roadstead- maneuvering works with river going vessels and floating
cranes;

- auxiliary works such as berthing, unberthing, handling of barges and
vessels;

- vessels’ placing in backwater during spring flood;

- ice-breaking works in the port of Dudinka during autumn period;

- placing of non-self propelled fleet for winter stand (placing over a
distance from berth in autumn ice with holding until vessel freezes in.

Within auxiliary fleet of «Mining & Smelting Complex «Norilskiy
Nickel» the tug-boat «Portoviy 1» (TGO04 prj.) substituted tug-boat of 1427 prj.
(1969 built) at the port of Dudinka.

Three more tugs of modernized project TG04M have been built since
2010.
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YIK 629.5
G.V. Egorov, N.V. Avtutov

BASED ON MARKET DEMAND LINE-UP OF RIVER-SEA DRY CARGO-VESSELS

AHanuz pulHKa nepeso30K PeuHbIX CYXUX ePY308 U CYWecmseyrouezo
Groma no3eonuUl NOCMpoOUMs NAPAMEMPULECKYIO TUHEKY CYX02PY3HbIX CYO08
CMEUWAHHO20 PEeKaA-Mope U MOPCKO20 02PAHUYEHHO20 pPatioHa NAA8AHUs, KOMO-
pbie OblIU 00BEKMUBHO 80CTHPEOOBAHBL OMEUEeCMBEHHBIMU CYO0BIA0ETLYAMU U
cmanu 0CHOB01U 05 pa3paboOMAHHBIX U HOBLIX nNpoekmos Mopckoeo Huoicenep-
Ho20 Bropo.

Kntouesvie cnoea: npoexmuposanue, napamempuieckds AUHeUKd,
€y0a 6HYmMpeHHe20 NAABAHUs, CYOa CMEeUAHHO20 PeKa-Mope NIABAHUSL.

AHaniz puHKy nepegeseHb PIYKOGUX CYXUX BAHMAMNCIE [ ICHYIOH020
Gromy 003601u8 nOOYOYEaAmU NAPAMEMPUYHY TIHIUKY CYXOBAHMANCHUX CYOEH
3MIUAH020 pIKa-Mope U MOPCbKO20 0OMENHCEeH020 PAUoOHy NAABAHHS, AKI OVau
00'ekmueno 3ampedysani iMUUSHAHUMU CYOHOBIACHUKAMU 1 CIMATU OCHOBOIO
0711 po3pobaenux i Hogux npoexmis Mopcvroeo Inacenepruoco bropo.

Knrouosi cnosa: npoexmysanns, napamempuuna JiHiUKa, CyOHA
BHYMPIUHBLO020 NIABAHHS, CYOHA 3MIUAHO20 PIKA-MOpe NIABAHHSL.

The analysis of dry-cargo river market and existing fleet allowed buil-
ding a parametrical line-up of river-sea and marine dry-cargo vessels of
restricted sailing region which were objectively demanded by domestic shipow-
ners and became the basis of Marine Engineering Bureau developed and new
projects.

Keyword: design, a parametrical line, vessels of internal navigation,
mixed river-sea navigation vessels.

Problem statement. As it was noted in [1; 2], the Marine Engineering
Bureau has solved earlier problem of justification the parametrical line of the
modern multi-purpose dry cargo vessels taking into account the essential
changes of economic conditions and way restrictions. These vessels should
be interesting to the post-Soviet shipping companies operating at domestic
ports and, respectively, to Russian shipbuilding. Those today such vessels are
mixed river-sea vessels (RSV) and similar (due to cargo loading) vessels for
work in European shore regions (European «coaster»), and also vessels of
sea restricted navigation regions (RSNAYV). During the time which has passed
from the date of the first publication [3] about domestic dry cargo vessels of the
XXI century, the number of the projects which are under construction has been
increased practically twice while keeping the main classes. Up to July 2011, 70
new dry cargo vessels constructed due to the Marine Engineering Bureau pro-

© Egorov G.V., Avtutov N.V., 2015
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jects since 2004, have been in the operation. «Volga-Don Max» type was the
most demanded for design and construction. These vessels maximally
correspond to dimensions of locks of the Volga-Don Navigation Canal; they
have the increased range of opportunities from the RS R1 class till the RRR O-
PR class. The number of the vessels intended for voyages in the conditions of
the European cabotage without calling to RF inland waterways has
considerably  increased.

Aim of the paper is to specify parametrical line of the modern multi-
purpose dry cargo vessels which are of interest for the post-Soviet shipping
companies that operate at domestic ports and, respectively, for Russian
shipbuilding. According to the increased cargo transportation from river and
estuary ports, at the beginning of the century the task of creation of new
universal dry-cargo ships and tankers with reliable hulls and equipment which
would be economically effective at linear work on internal waterways of
Russia and at the limited draughts in the Azov and Caspian seas has appeared
[4]. Besides it, vessels should operate all-the-year-round with the minimal
losses of running time in coastal areas of Europe, including transitions through
Bay of Biscay during the winter period. Further on, during the process of these
vessels construction, the additional aims on coverage of other segments of the
market, on specialization, on accounting of local conditions have appeared
from domestic customers.

Main text. Generally, accepting of main characteristics of RSNAV is
completely defined by way restrictions, strategy of the future shipowner, his
position in the market, loyalty to those or other directions of transportations
and types of cargoes.

Despite outward subjectivity, such choice should be realized from
discrete number of alternatives which quite objectively have arisen in the
Russian transportation market as result of the compromise at a choice of
waterways limitations and consignments (2000 t, 3000 t and their variations in
4000 t, 5000 t, 6000 t +£10 % according to uniform charters on transportations).

It is necessary to notice that the most «popular» cargo capacity of
a ship (3000 t) corresponds to historically usual consignment on the Russian
market which equal weight of the cargo transported by one train at
50-52 wagons. This circumstance allows to transport mass cargoes from river
harbors of Russia to ports of Europe and Mediterranean Sea without
intermediate storage in stores of a port and, accordingly, without additional
flow rates on an overload and storage.

The analysis of such alternatives has allowed to make a parametric line
of dry-cargo ships of the river-sea and marine restricted navigation areas
objectively claimed by Russian shipowners and to make projects of new
vessels on its basis in MEB.

The renewed version of such parametric line is shown in the table 1.
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The important feature of new projects is an excess freeboard for cha-
racteristic draught. That allows increasing vessel’s cargo capacity for work at
marine ports. For this purpose the minimal freeboard is appointed at designing.

The structure of this line of projects includes the following basic
classes of dry-cargo RSV and RSNAV which are claimed in the modern market
of transport services:

- «Azov max»: type; this class is defined by waterways restrictions in
Russian ports of the Sea of Azov; cargo vapacity at maximum draught is about
8000 t, entry in Volgo-Don Shipping Channel (VDSC) locks is not stipulated;

- «Volgo-Don max» type; this class is defined by overall dimensions of
VDSC locks and has the greatest possible cargo capacity up to 5000 t for cha-
racter river draught of 3.60 m; cargo capacity at maximal draught is about
7000 t;

«Azov-Caspian Coasters» type; this class has cargo capacity about
5000 t for character river draught of 4.20-4.50 m at Russian ports of the Azov
and Caspian Seas; it also are able to pass through VDSC (for relocation);

- «Volgo-Balt / Sormovskiy» type; this class has cargo capacity about
3000 t at character river draught of 3.60 m;

- «European Coasters» type; this class has cargo capacity about 3000 t
for character river draught of 4.20-4.50 m at Russian ports of the Azov Sea;
conventional length is less than 85 m (that allows to place no life boats). There
is single «box shape» cargo hold which is designed for long-length cargoes.
These vessels can work on internal RF waterways [5];

- «European Coasters» type; this is estuary dry cargo vessels with
cargo capacity 5000-6000t at draught 5.5 m; they are intended to work at
Ukraine Danube port (Izmail, Reni), Dnepr ports (Nikolaev, Kherson), Azov
ports (Mariupol) and at Northern-Western RF ports if high ice class is
presented,

- «European Coasters» type; this vessel have overall length less than
100 m; that allows working at European ports without pilot service;

- «European Coasters» type; these vessels are intended to work at
Northern-Western RF ports and Ukraine Azov ports without entering the RF
inland waterways. Theyse vessels have cargo capacity about 4500 t at draught
5.5-6.5 m, conventional length less than 85 m and high ice class for winter
work at St. Petrsburg and Arkhangelsk.

Additionally, shipowners that work at Northern-Western RF ports, are
interested for creating high ice class vessels (LU3-LU4) that require no ice
conveyance in winter through Gulf of Finland and Gulf of Bothnia, White Sea.
Such projects are: RSD32 (it is also an «Azov 5000» type; DCV33, DCV36,
DCV43 and DCV46 types that are not intended for operation at RF rivers at
all.

The extending participation of domestic shipowners in the worldwide
trade requires construction of vessel that meet requirements of the international
market, e.g. DCV33, DCV36 and DCV43 coasters that accepted for
transportation between EC ports.
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These vessels have conventional length less than 85 m and maximal
available for such vessels deadweight (about 4500-5000 t). Also river-sea
DCV29 vessel can be introduced as example; their dimensions correspond to
Rhine River restrictions.

RSD16 vessels should be noted especially among the offered European
«coaster»; these vessels have possibility to work through the Belomor-Baltic
Canal keeping the cargo capacity about 2000 t.

New vessels have increased cargo holds’ capacity and main engines’
capacity comparing with existing RSV.

Schemes of side views of offered line of MEB dry-cargo vessels are
resulted in uniform scale in the table 2.

Table 2

Schemes of side views of MEB dry-cargo vessels’ parametric line

Ne Design, maximum deadweight Side view
1 2 3
Cargo capacity approximately 7000 t in Taganrog, «Azov max» class

1 RSD12, 8048 t

|

«Volgo-Don max» class

2 RSD19, 6750 t -3 e s s

3 RSD49, 7154 t

4 006RSDO05, 6933 t

5 RSD20, 7162 t

6 006RSD02, 7094 t

7 007RSD07, 7215 t

8 RSD11, 6135t

9 005RSD06.01, 6041 t

10 | 005SRSDO06, 6081 t
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Continuied Table 2

11

RSD44, 5562 t

S| 5 | | e

Cargo capacity approximately

5000 t at draughts 4.2-4.5 m, «Azov 5000»

12 | RSD32, 5129t I e W
13 | RSDI8, 6125t
14 | RSD17, 6271t
Rl -
Cargo capacity approximately 3000 t at draught 3.6 m,
in substitution «Volgo-Balts» / «Sormovskiy»
15 | DCV29, 3787t
L A W O B B AL
16 | 005RSDO03, 5499 t
17 | RSD08, 3888t
18 | RSD10, 4505 t Jﬂrr—ﬁ
R e i 8
Cargo capacity approximately 3000 t at draughts 4.2-4.5 m, «Azov 3000»
19 | 003RSD04, 3756t
20 | 003RSD04/ALBO02, 3510t
21 003RSD04/ALBO03, 4416 t
22 | RSD16, 3152t
!
«European Coasters» with cargo capacity about 5000-6000 t at draught 5.5 m.
«Danube estuary 5000-6000» type
23 DCV46, 7443 t I T T [ T [ [ T [ T T 1] i
L L Ll LI Tl
24 | RSD09, 6208 t
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Continuied Table 2

1| 2 | 3

«European Coasters» with overall length less than 100 m
25 | DCV27,5018t ﬁ: - = ‘ J !
ot e !

«European Coasters» with overall length less than 85 m

26 DCV36, 5026 t

27 DCV33, 4509 t

28 DCV43, 4499 t

Vessels were designed in accordance with different Rules, as follows:
RS Rules (18 projects), RRR Rules (6 projects), GL Rules (3 projects), RU
Rules (1 project).

Conclusions. All vessels are assigned for transportation of general,
solid bulk, grain, timber, heavy and large-sized cargoes; ISO 8.5' and 9.0'
containers, dangerous goods of 1.4S, 2, 3, 4, 5, 6.1, 8, 9 classes of IMDG Code
and cargoes of category B of BC Code.

By 5 projects conform to the requirements of the unrestricted sailing
area and RS sailing area R1, 10 ones conform to RS sailing area R2, 2 ones
conform to RS sailing area R2-RSN, 5 ones conform to RRR sailing area M-SP
(with fulfilment R2-RSN requirements), and single one corresponds to RRR
sailing area O-PR.

10 vessels’ series have 4 cargo holds, 8 series have 3 cargo holds,
3 series have 2 cargo holds. 7 series have single enlarged cargo hold, that
allows to carry out voyages with equipment and other long-sized cargoes from
European ports to roughly developing region of the Caspian Sea (RSD49 triple-
hold vessels have such cargo hold).

7 of 28 developed projects use the full-turned rudder propellers (FRP)
as the integrated running and manoeuvring unit. 14 projects have single-shaft
propulsion, the others ones have double-shaft propulsion. Fourteen projects
variable pitch propellers, including FRP ones (RSD12 and RSD10 projects),
the others ones have fixed pitch propellers. 13 projects have propellers in
nozzles. Main engines of 22 projects can use IFO 180-380 HFO (2 series in
operation have been such modified). All propulsion units applied on the MEB
projects belong to mid-speed diesels. Operational vessels’ speed with full cargo
at 85-90 % engines’ loading makes 10.0-12.5 kn.
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Full-turned rudder propellers usage provides enhanced manoeuvrability
at restricted conditions, increasing the cargo zone, decreased for about 20 %
ER length; expenses, necessary time for mounting, expected repair and service
costs reducing. The last was most brightly reflected in terms of construction of
vessels of the Armada series in Turkey.

Hull structures of 7 series correspond to RS Ice2 category (LU2 or L3
old notations), 6 ones correspond to RS Ice3 category (LU3 or L2 old nota-
tions), other ones correspond to RS Icel category (LU1 or L4 old notations).

For the series which are under construction it is observed the tendency
of modifying up to ice category LU2 requirements, including replacement of
main engines in order to increase their capacity required ice-passing criteria of
Classification Society rules (prj. 003RSD04 «Caspian Express»).

23 projects have automation class. Crew consists of 8-14 people.

RS single-compartment unsinkability requirements were used addition-
nally to SOLAS probability index requirements for 5 projects in accordance
with owner demand.

As shown in the table 3, vessels of 28 projects of this parametric line of
the Marine Engineering Bureau already are under constructions on various
shipyards in Russia, Ukraine, Turkey and China. 70 vessels are handed over
into operation in 2004-2011, 23 vessels are under construction now. The
resulted data allows to make a conclusion about successful solution of the
posed problem both in theoretical, and in the practical plan.

Table 3
Dry cargo RSV construction due to MEB projects

. . Under | Ordered
Ne MEB design Shipyard Completed construction|  total
1 2 3 4 5 6
1 [RSD12, «Rostov monstr» type |Gelibolu, Turkey 4 4
2 [RSD19, «Khazary type Volgograd Shipyard 4 4
Neva Shipyard,
3 |RSD49 Lotos Shipyard 4 12
4 ?}(I)p6eRSD05, «Palmali Trader» Volgograd Shipyard ] ]
5 |RSD20, «St. Nikolay» type Kherson Shipyard 1 1
6 [006RSD02, Nadezhday type %‘:Vi‘}‘fgg d | |
7 |007RSDO07, «Tanais» type Volgograd Shipyard 1 1
8 |RSD11, «Chelsea-1» type Kherson Shipyard 1 1
Kherson Shipyard
005RSD06.01, «Chelsea-3»  [«Yuzhnyi
9 7 7
type Sevastopol»
Shipyard
10 [005RSDO06, «Chelsea-2» type |Kherson Shipyard 1 1
1 RSD44, «Kapitan Ruzmankiny» [Oka Shipyard 3 7 10
type (Navashino)
China, Huaxia
12 |RSD32 Shipping-Business
CO., LTD (Wuhan)
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1 2 3 4 5 6
China, Huaxia
Shipping-Business
13 |RSDI18, «UCF-1» type CO., LTD (Wuhan), 6 8
Hengyu Shipyard
. Krasnoe Sormovo
14 |RSD17, «Euro cruiser» type Shipyard 5 5
15 |DCV29 Kherson Shipyard 1
. Onega Shipyard
16 |005RSDO03, «Kareliya» type (Petrozavodsk) 12 12
China, Xingang
17 |RSDO08, «Ommax» type Shipyard 1 1
18 [RSDI10
003RSDO04, «Caspian Express»|Turkey, Ceksan
19 . 6 6
type Shipyard
Turkey, Aksoy
003RSD04/ALB02, «Helios» [Shipyard
20 3 3
type Turkey, Ceksan
Shipyard
1 003RSD04/ALBO03, Turkey, Aksoy 3 3
«Modulusy type Shipyard
Onega Shipyard
22 |RSD16 (Petrozavodsk)
Onega Shipyard
23 |DCV46 (Petrozavodsk)
24 27316309, «Danube Seameny Kiliya Shipyard ) )
25 [DCV27, «Saxonay type China, Taidzhou 1 1
China, Qingdao
. Hyundai
26 |DCV36, «Ametist» type Shipbuilding Co. 2 8 10
Ltd
Onega Shipyard
27 |bCeV33 (Petrozavodsk) 6 6
28 |[DCV43 China
Total 70 23 108
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Y]IK 551.462:629.563
A.U. Zaiets

DETERMINING OPTIMAL PARAMETERS OF A NEURAL NETWORK
FOR SEA ICE THICKNESS PREDICTION

In this paper we consider the problem of determining optimal neural
network architecture in order to predict ice thickness. This paper puts forward
an approach to determining the number of neurons in the intermediate layer.

Keywords: ice loads; neural network; number of neurons, automated
prediction; oceanengineering construction.

Pozensioaemvcs numanus GU3HAUEHHA ONMUMANLHOL apXimexmypu
HetpOHHOI Mepedrci 0l NPOSHO3VEAHHS MOBWUHU Tb00Y. [Ipononyemuvcs nioxio
00 8U3HAYEHHS KITbKOCMI HEeUPOHI8 HA NPOMINCHOM) WApi.

Knrouosi cnosa: n160008iHa8AHMANCEHHS, HEUPOHHI Mepedici, YUCIOo
HeUpoHis, aemomMamuyHe nPOSHO3Y8AHHS, OKeaHOMEXHIYHI Cnopyou.

Paccmampusaemces onpoc onpedenenuss OnMUMAIbLHOU apXUMeKmypbl
HeUpOHHOU cemu OJisl NPOSHOZUPOBAHUS MOAWUHBL 1b0d. [Ipednacaemcs noo-
X00 K OnpedeneHuio Koaudecmeaa HelpoH08 Ha NPOMENCYMOUHOM Coe.

Knrouegwie cnosa: nedogvie nazpysku, HeUpoHHble cemu, YUCI0 Helpo-
HO8, A8MOMAMUYECKOe NPOSHOZUPOBAHUE, OKEAHONEXHUYECKUe COOPYIHCEHUSL.

Offshore energy resources development refers to the most promising and
important areas of economic development. Currently, operations in this direction
are carried out by the State Joint-Stock Company (SJSC) «Chernomorneftegazy,
the main facilities of which are located on the shelf of the Azov-Black Sea basin.
Every year in winter those areas are covered with ice. In order to provide reliable
and long-term exploitation of those facilities one has to estimate parameters of ice
loads impact on them [1].

Ice properties produce great influence on ice loads. When calculating
ice loads at early stages of designing one uses standard value of ice parameters,
though there is no consistent approach to selecting such parameters [2; 3].
Some researchers suggest taking the highest possible values as calculated ones
from the available line. Others recommend inputting the most probable values
into calculations. While taking into consideration the physical picture [4] of the
drift ice interaction with objects in the specific areas of the continental shelf the
latter approach is the most reasonable.

The object of the article consists in selecting an optimal neural
network architecture, which allows predicting of ice thickness. The main factor
influencing ice loads value and is required for accounting in the
oceanengineeringconstruction practice when automating calculation is the
computative ice thickness [5].

© Zaiets A.U., 2015
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Automated ice thickness prediction using information technology and
neural networks in particular is one of the most up-to-date methods of estima-
ting changing of ice cover and thickness.

When building a neural network one of the major problems is the one
of selecting optimal neural network architecture. This article discusses
selection of neural network architecture, in particular the selection of the
number of neurons in the intermediate level.

The principle of building a model of a hybrid neural network. As a
tool which allows predicting sea ice thickness in the Azov Sea for calculation
of the load estimation, while analyzing time-varying specification, we select a
neural network of direct propagation, which is a gradient descent algorithm.

A model of a neural network, which has three layers including an input
layer, hidden layer and output layer has been worked out. The number of
neurons in the each layer is n, m and / respectively.

An important stage when designing a neural network is a process of its
training, which looks like this [6]. The initial weights W;, W, and the
thresholds @, @, of the neural network aregenerated by a random sequence

mat-ching as being the given data. The common sigmoid function with a single
slope parameter and range [0,1] is selected as an activation function between
the layers of the neural network

1
- - (D
/0 I+expéx)

QO groups of training samples

X, ={xp1,X0-- X, S p<O)

should be introduced to the neural network, and then the total average error of
the neural network is calculated

125 »p 2, 2
Eysg=—— 22T —VL‘Z) @
2Qp:lk:1

wherein [, . is the overall average error from the Qgroups of training

samples, TkP and VLp are the expected and the actual outputs of the neural
k

network respectively.
Matching algorithm function is the following

F, = 1 (3)
1+ E usk
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wherein [, is a matching to the V' * svalue in the sample, and £ Y MSE is the
average error of theV’s value (1<v< N). Considering the principle
«survival of the fittest», we mention that the matching between the selection
process, the selection probability pgis calculated using (4), so that the

selection process will be completed.

i “4)

U =ap U+ (=a)pgU) =Pt (- ) - P,
2 /(U

i=1

In the relation (4) o, ff € [O, 1] are the constants, (U i) is the mat-

ching function, Ci is the concentration of the initial population problem U * .

Adaptive crossing probability Pc and the change probability Pm are
calculated using (5) and (6) respectively, the crossing processes and changes
will be completed, so that the new generation values are generated.

kl fmax_fm
Pc = fmax_fMSE
kZ’fm <fMSE

o Sm 2 Fuse | (5)

wherein ki ky € [0,1] are the constants, fmax is the highest matching in the

population crossing, f m 1s the highest matching of two crossed individuals

and fuse is the average matching of the current population.

k3 fmax _fl
Pm = fmax _fMSE
kas J1 < fuse

J12 fuse |, (6)

wherein ks, k4 € [0,1] are the constants, fl is the individual’s mutation.
The calculation is in progress until the average error from the optimal
value F ) op satisfies £ o < g, wherein €] is the global search accuracy.

An adaptive algorithm is used for the neural network weight and threshold
optimization using (7), until the average error of the optimal value E, o

satisfies F MSE < E2> wherein &y is the final accuracy.
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OF avg (7)

A= o

wherein AW is the weight adjustment, 7] is the training rate and is calculated
using (8)

1.057(K), if Eygs(k +D)<E,55.(k)
Nk +1)=10,7(Kk), if Eyyep(k+1)>1,04E,0, (k) b. ®)
nk), another

After all operations trained weights W;, W, and thresholds @1 , @2

of the neural network preserve and are ready for the testing samples.

Selecting the neural network architecture. When building a neural
network one of the major problems is the one of selecting the optimal neural
network architecture. Typically multilayered, and most often three layered
neural networks of direct propagation are used when predicting the timing
series. The external view of such network is presented in the figure 1.

Input Hidden Layer Quiput
Layer Layer

Fig. 1. The external view of the direct propagation neural network

And the standardized sample in this case will take values in the range
[0-1]. Standardizing allows improving the rate and quality of neural network
training. Let us consider ice thickness predicting problem. Experimental data
are given in the table 1.
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Ne  |Windspeed, Water Depth, Saltiness, | Icethickness,
mps Temperature, °C m % sm

1 11 -0,2 3,73 1,01 35
2 10 -0,2 3,69 1,03 40
3 10 -0,4 4,0 2,34 35
4 11 -0,4 5,82 6,05 40
5 8 -0,4 7,0 6,66 30
6 10 -0,7 8,08 9,4 20
7 10 -0,7 8,29 11,51 20

8 17 -0,7 8,79 11,22 25
9 0 -0,8 12,00 11,89 40
10 9 -0,8 12,48 11,83 50
11 8 -0,8 13,00 11,86 40
12 6 -0,8 12,28 11,12 30
13 6 -0,8 12,00 11,41 40
14 4 -0,8 11,00 11,70 30
15 6 -0,3 6,61 11,60 25
16 0 -0,2 7,43 11,53 25
17 0 -0,5 6,89 11,72 30
18 17 -0,8 11,27 11,64 40
19 15 -0,8 11,00 11,35 40
20 10 -0,7 11,00 11,24 50

Parameter values are fed to the input, and in output we get the
prediction value. Mathematical formulation of the problem can be described as

follows. Suppose we are given a sample {xi, yi}?zl wherein  X;is the
parameters vector describing the precedent, ); is the value of the dependent
variable in the I precedent, 71 is the number of precedents. We need to build a

neural network that allows getting the prediction y = f'(x). For the case of

multifactor dependency the input parameters can be described in the matrix
form Y i and the prediction needed as following 3 = £(x).

The problem solution of building the predicting network can be carried
out in several stages:

« Selection of the network structure:

« Input data preparation.
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The preparation of data that will be used for the network training is in
progress at the second stage. Most often such preparation comes down to sca-
ling or standardization of data. The following functions may be used for it

o a,—Ma 1 1 =n
a, =——F—; Ma=—) a; — L 2
'Da n; Da n—lgi(al Ma)
or
" 4 =G min |
ai R
ai,max_ai,min

We will use the first 15 rows for the network training, and the last 5 to
verify the functionality.

Network parameters calculation (with one hidden layer):

« We determine the number of inputs N, =4;

« We determine the number of outputs Ny =1;

+ We determine the number of trained samples O =15;

o We calculate the estimate of the required number of the synaptic
weights N, based on the inequality [7]

N,Q o . )
I+log, (0) <N < Ny(Nx +D(Ny+N,+D)+ N,

The estimate of the number of neurons in the hidden layer is calculated
using the relation [4]

_ N, (10)
Ny +N,
It is possible to use another formula for estimating the neurons number
[4]
0 0 (11)
NN, SNSZ-N N,

Using (9) and (10) we get 0,6 < N <5,9. Using the inequality (11)
gives the following result Q< N <2,5. Thus let us take the neurons number in
the hidden layer as 2.

Conclusion.We have considered the problem of determining the
number of neurons in order to select the optimal network architecture that
allows predicting ice thickness in the Azov-Black Sea basin. Using the
suggested algorithm will allow selecting the number of neurons with regard to
the data amount and required data accuracy.
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The calculations showed that the optimal number of neurons in the
intermediate layer for the network considered is two neurons. We plan to
conduct numerical experiments using the gotten network architecture for
getting predicted values of ice thickness and verification with field data.
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YK 629. 123.56.06.011.51-691.83

A.®. MomHsiHckui, A.A. MomHsHckui, O.A. Yymak

TPAHCIIOPTUPOBKA BS3KUX I'PY30B HA TAHKEPAX

Ipeonooicena memoouxa peuteHus 3a40ay 0 3ameepoesanull cios epysa
V OOHHOU NOBEPXHOCIU MAHKO8 C UEbIO ONpedeseHusi KOTUYecmed ocmamKa
2py3a U 6eNUYUNY CHUIICEHUS NOAe3H020 0bvema. Pesyrvmamul pewenus 3a0ay
NPUMEHUMENbHO K HeQMEHAIUSHOM)Y CYOHY NO380Js10m boaee 3phekmusHo
npoBOOUMYb Clop@eliepcKue UHCHeKYUlU Ha MAHKepax.

Knrouesvle cnosa: mamnkep, negpmenpodykm, 3ameepoesuiuii Cotl,
OCTAMOK, MeMNepamypd, Memoouxa, pakxmop, paciem.

Hasedena memoouxa eusnaueHHs KiIbKOCMI 3AMUWIKIE BAHMANCY |
BEUYUHU 3HUJICEHHS KOPUCHO20 00’€MYy HA MAaHKepax 3 GUKOPUCTHAHHAM
excnepumenmanvuux oauux. Ilponouyiomocs opmynu 01 oOUUCIEHHs Koe-
Giyieumis mennogiodaui HeoOXiOHUX y nomoyHux pospaxynxax. Ilposooumuvcs
NOPIBHANbHULL AHAN3 OOYUCIEHb 3amEepoiNoz0 Wapy 6aAHMANCY 3 BUKOPUC-
MAHHAM PIZHUX DIGHAHb 8 0OYUCIEHHAX.

Knrouosi cnosa: mankep, Hagpmonpooykm, cmeepoinuil uiap, 3a1uuiox,
memMnepamypa, Memoouxa, Gaxkmop, po3paxyHox.

The article contains the procedure of determination of the quantity of
residues of the previous cargo as well as the reduction value of usable space in
the tankers using experimental data. The article also includes formulae
required to calculate the heat-transfer factor indispensable for intermediate
calculations. The article also contains the comparative analysis of calculations
of the thickness of caked layer of the cargo using the different formulae for
calculations.

Keywords: tanker, oil product, caked layer of the cargo, rest,
temperature, methodic, factor, calculation.

OnHolf W3 CIOXHBIX MPOOJEM DSKCIUTyaTallid TaHKEPOB SIBIISETCS
obecrieueHre HeOOXOAUMOT'0 TEIIOBOT'O COCTOSIHUSI HAIMBHBIX BS3KHX TPY30B,
TpeOYIOMHUX 0053aTEIEHOI0 TTOJJOrPeBa. DTO CBA3aHO KaK CO CIEMUPHUUECKUMHU
CBOMCTBaMH TIpy30B, TAK U CO 3HAYMTENBHBIMU 3aTpaTamMH, 00YyCIOBICHHBIMH
KOHCTPYKTHBHO-IKCITYaTAlMOHHBIMA ~ OCOOCHHOCTSIMH ~ CyJIOB, CHCTEM H
BCIIOMOTATEIbHBIX KOMIUIEKCOB CYIOBBIX IHEPTeTHUYECKUX ycTaHOBOK (CIY),
obecrieunBaloNuX IOJOTPEB Ipy3a U ero meperpysky. [Ipobnema siBisercs
BXXHOM C TOYKH 3PEHHUS BBIOTHEHUS MPHPOJOOXPAHHBIX TPEOOBAHUIA,
COXpaHEHHS YCTAHOBICHHBIX XapaKTEPUCTHK TIpy3a, MPOAOIDKUTEILHOCTH
TPY30BBIX OIEpaIfii, MPeqoTBpalleHUus] OOBOJHEHHOCTH Tpy3a (BCIEACTBUE
BO3MOXXHOT'O HAPYIIICHUSI TEPMETHYHOCTH CUCTEM IOJIOTPEBA), €ro XpaHeHHsI.

© MommnstHCKHil A.®., MomnsiHckmii A.A., Yymak O.A., 2015
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PazpaborunkamMu 3TOil mpobieMbl B Tpenenax YKpauHbl ObUTH
Opnecckuii MHCTUTYT HHXEHEPOB MOPCKOro Quiota (HbIHE MOPCKOW YHHBEp-
curer), HukomnaeBckuii kopabiectpoutenbHblid nHCTUTYT (HbiHE HKY). UHTeEH-
CHBHBIE pa3pabOTKU 10 JaHHOW mpoldlieMe Takke Benuch B ['epmanuu, ['on-
nanau, [loneiue, Poccun, SAnonuu u ap.

Hwxe npeanaratorcst HEKOTOpble 0000IIEHHBIC JaHHBIE MO YIMOMSHY-
TOW mpobieme, 0€3 KOTOPhIX HEBO3MOXKHO pEIIaTh YCIENIHO MPaKTHYECKUe
3a]a9i B YCIOBHUSX TPaHCIIOPTUPOBKH BSI3KUX TPYy30B MopeM. JleaBedT mMupo-
BOro TaHkepHOro ¢uora B Hadane XXI Beka cOCTaBJIACT CBbIIIE 275 MIIH. T, B
TOM 4YHCJIE CYIIepTaHKepOB — Ha ypoBHE 125 MiH. T. YBeIHUMBaeTCs CIpoC Ha
MPOIYKTOBBIE TaHKepHI jAensertoM cBbime 30000 1, moprdens 3aka3oB Cyao-
Bepdeil Mupa BKIIOYAET CTPOUTENbCTBO Oojiee 100 MpOAYKTOBO30B €AMHMY-
HBIM nenBeiToM cBoimie 10 Teic. T. Ha momio YkpauHs! MpUXOAIOcs 15 cyaoB
o0mmmM aeapeitoM 7,06 MIIH. T (B HEKOTOPBIX UCTOYHHMKAX MPUBOIATCS HEC-
KOJIbKO MeHbIIHe MU(PHI, HO B IIOOOM ciydyae YKpanHa HE UCKIIIOYaeT Co3/ia-
HUE COBPEMEHHOTr0 TaHKepHOTo (hi10Ta). TaHKephl, UMEIOIINE IBOHHOW KOPITYC
(o Bcelt MpOTsHKEHHOCTH OOPTOB W JHUILY B pailOHE IPy30BBIX TAHKOB), SIBJISI-
IOTCSI DKOJIOTMYECKH YUCTHIMA M OTHOCATCS K CaMbIM COBPEMEHHBIM CylaM
Takoro tuna. MIMeroTcs npeanokeHus Mo Co3aHnui0 TAaHKEPOB C MPOMEKYTOU-
HOW He(TEeHENpOHUI]aeMOi Tany0oil ¥ O00OpYHIOBaHHEM, YMEHBIIAOIIUM
BBUTUBBI HEPTH M3 MOBPEKACHHBIX TAHKOB. B KOHCTPYKIIMK KOpITyca HIHPOKO
WCTIONIB3YIOTCS CIIEUANIbHBIC CTalld, KOTOPBIE HE AIOT TPEIIMH MPH OONBIIHX
TEPMHUYECKUX HArpy3Kax B YCIOBHUSX MEPEBO3KH (HAmpuMep, acanbra ¢ Mojo-
rpeBoM g0 170 rpaa. enbcus). [Tocne 2003 1. yBeIH4eH CpOK dKCILTyaTaIldH
TaHkepoB oT 25 nmo 30 ner mociie COOTBETCTBYIOUIEH WX MOJEPHHU3AINH,
yaoBieTBopsitolel TpedoBanusm ctatbu 13G kouBeHiiun MARPOL.

HedrenanmuBubeie rpy3sl SBISIOTCS Hawboiee pacipoCTpaHEHHBIMH
HAJIMBHBIMU TPy3aMH Ha MOpPCKOM TpaHcropte. K HUM OTHOCATCA: chipas
HedTh, Ma3yThl, MOTOPHOE M JM3EIBHOE TOILTUBO, KEPOCHH, OCH3WH, CMa304-
HbIE Maclia, XKUJKAN acanbT. HammBoM mepeBo3siTcsl ¥ MUIIEBBIE TPY3bI: pac-
TUTENbHbIE Macia (MajJbMOBOE, TOACOMHEYHOE, COEBOE€ M JIp.), KUTOBBIH U
KHUBOTHBIE JKUPBI, MaTOKa, BUHO W BHHOMAaTEpHAaIbl, CHIUPTH U Jp. K rpymme
HAJMBHBIX TPY30B OTHOCATCS CXKWKCHHBIC TPUPOAHBIE W HE(TSHBIC Ta3bl,
XHUMUYECKUE TPY3bl (KHCIOTHI, alleToH, CKUMuaap, GopMaluH ¥ MHOTHE JIp.),
KUJIKUH OUTYM U acaibT, )KUAKas cepa.

['py3bl, HMeErOIIINE BRICOKYIO BSI3KOCTH, TIOIOTPEBAIOTCS B IIENSIX YBEIH-
YEHUS] TEKy4eCTH W OCYIICCTBIICHHS MEPErpy30uHBIX ONepaluii B ONTHMallb-
HOM pexuMe. [lpu pemeHnn MHOTHX TPaKTHYECKUX 3aJlad, CBA3aHHBIX C
MOJIOTPEBOM BSI3KHX T'PYy30B HA TaHKEPaX, HEOOXOJMM y4YeT TAKUX CBOWCTB, KaK
BS3KOCTb, TEIUIONPOBOTHOCTh, IIJIOTHOCTh, TEMIIEpaTypa 3acThIBAHUS U
BCIIBIIIKK, HCHapsieMOCcTh W Jpyrux. KpailiHe HeXenaTelbHBIMU SBISIOTCS
O0OBOJJHEHHOCTDH HE(PTEIPOAYKTOB U HAIMYNE MEXaHHUYCCKUX npuMeceid. Hamm-
4re BOJbl B HEPTEMPOAYKTE MOXKET 3HAYMTENBHO YBEIHYUTh BSI3KOCTh U CKO-
POCTh 3aTBEp/CBAHUS MPH HU3KHX TEMIIEpaTypax U CIocoOCTBYeT oOpa3oBa-
HUIO MAJIOMOJIBUKHOTO CIIOA Y THHINA, YTO 3aTPyJHsIET BHITpy3Ky. Mcmapsie-
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MOCTh HE()TEIPOYKTOB SBJISICTCS IPUIMHON HX ITOTEPH MPH TPAHCIIOPTUPOBKE
Y TPOSIBJISIETCS TIPU TOJIBOJIE TeIla MCTIapEeHUs! HEIOCPECTBEHHO Ha MOBEpPX-
HOCTh Tpy3a (Hampumep, MHCOJSIIMEH, HampaBlIeHHOW K manyOe (3epKaiy) u
TMIOTJIOMIEHHOM Ha MOBEPXHOCTH JKMJIKOTO rpy3a). McnmapseMocTs Bo3pacTaer ¢
MOBBHIIICHUEM TEMITEpaTyphl, a TaKKe 3aBUCHT OT JIABJICHHS HACHIIEHHBIX
napoB. BsI3kocTh — OJHO U3 BaXKHEWUIIMX DKCILTYTAIIMOHHBIX CBOWCTB Hedre-
IPy30B, OT KOTOPOTO 3aBHUCAT YCIOBHUS TPAHCIIOPTUPOBKU M TEPErpy3KH,
CKOpOCTh OCaX/JEHUS MEXaHHYeCKHWX MpHuMecell Mmpu momorpese. Bsa3kocTb
IPY30B CYHIECTBEHHO 3aBUCUT OT TEMIIEPATypHI (C MOBBIIICHHEM TEMIIEPATYPHI
BSI3KOCTb OOBIYHO YMEHBIIAETCS, IIO3TOMY BCE OCHOBHBIC OIEPAIIHU C BBICOKO-
BS3KHMH TPy3aMH BEAYTCS C UX MOIOTpeBoM). [IpuMeHUTENBHO K HeTenpo-
IyKTaM, TIOMHMO TEMIEpaTyphl, Ha BA3KOCTh OKAa3bIBAIOT BJIMSHUE IIOTHOCTD
rpy3a W TpeaBapuTenbHas ero Tepmoodpaborka. Temmeparypa 3acThIBaHUS
(Temmepatypa, Ipu KOTOPOM TEKy4eCTh >KHJKOTO Ipy3a MPaKTHYECKH IpeKpa-
I[AETCs) 3aBUCHT OT MECTOPOXKJICHUS He(TH U criocoda moinydeHus Hedrenpo-
JyKTa W BIMSIET Ha TIYOWHY MaJIONOABIIKHOTO CIIOSI (SIBJISFOIIETOCS] IPUIHHON
00pa3oBaHUsl «KMEPTBOr0» JOHHOTO OCTAaTKa Ha JHHUIIE MOCKe BBITpy3kn). [Ipsi-
MOT'OHHBIE Ma3yThbl, MOJTYy4YEHHBIC TPU IEperoHKe NapadUHUCTHIX HedTei,
MMEIOT TeMIepaTypy 3acThiBaHua +25 rpan. Llenbcus u Bblle, TemrepaTypa
3aCThIBaHMS KPEKUHT-OCTaTKOB — OoT +25 mo +34 rpan. Lleascus. Bricokyro
TEMIIepaTypy 3aCThIBaHUSI UMEIOT BBICOKONAapa(uHUCThIC HEPTHU: WHIOHE3HI-
ckast — +47,5 rpan. Lenbcusi, BeHecyanbekas — +32 rpaz. Llenbcus, MaHTHIII-
nmakckas — +30 rpaxa. Llenbcus); Temieparypa 3acThIBaHHS TOBSDKBETO JKHMpa
coctapisier oT +34 mo +38 rpan. Llenbcus. B 3aBUCHMOCTH OT CBIPBS, Tep-
MHUYECKOH 00pabOTKH M IPYTUX CBOWCTB TeMIIepaTypa 3acThIBAHUS I Ma3yTa
OHOH M TOH XK€ MapKu MOXeT ObITh pa3nu4yHoil. Bricokas Temriepartypa
3aCTBIBaHUS TPY30B BBI3BIBAET HEOOXOIMMOCThH MOJOIPEBa MX MPH TPAHCIIOP-
THPOBKE MOpEM, TeMmIlepaTypa 3acThIBaHWS HEKOTOPBIX HEPTENpPOIyKTOB
MOBBIIIACTCS C YBEMHMYEHHEM OOBOJHEHHOCTH. [IOTHOCTH Tpy3a MMeeT 3Ha-
YeHHe MPHU ONPeNeTIeHNH KOJMYECTBa Irpy3a U 3aBHCHUT OT TeMIIepaTyphl Tpy3a.
B menom MoXHO OTMETHTbH, YTO AJISl pacdeTa IUIOTHOCTH, TEIIIOEMKOCTH, BS3-
KOCTH, KO3(D(PHUIIMEHTOB TEIUIONPOBOJHOCTH U 00BEMHOIO pacIIMpeHHs HUMe-
IOTCS TOCTaTOYHO HAaJEKHbIE M TMPOCThIE 3aBUCHMOCTH, HE BCErja, OJHAaKO,
VUUTHIBAIOIINE HEOOXOAMMBIE MPAKTUYECKHE IONPABKU, YTO CIEAYET IIOM-
HUTb. /[N mpakTH4YecKuX pacyeToB MMEET CMBICH NPEeACTaBUTh HEKOTOpHIE
YIPOILEHHBIE pacdyeTHbIE 3aBUCHMOCTH, IMO3BOJIAIONINE C JOCTaTOYHOW TOY-
HOCTBIO OLIGHUTH TONIIUHY 3aCTBHIBILIETO CII0A, @ 3aTeM OMPEACTUTh KOIHYECTBO
OCTaTKOB B TaHKe. [iss 3TOro Moryt OBbITh HCIONB30BaHBI KOI(PQPHUIIMEHTHI
TeruTonepeaayy s AHUIIA, TIOTydYeHHBIE PH 00paboTKe SKCIIEPUMEHTOB HITH
pacdeTHBIM IyTeM. BMmecTe ¢ TeM, OTCYTCTBHE COBEPIIEHHBIX M HaJISKHBIX
METOJUK OIpE/elIeHUs OCTaTKOB Ha TaHKepaxX HE IMO3BOJIAET MPOEKTHPOBATH
BCTPOCHHBIE CEPTHUPHUIIMPOBAHHBIC POrPAMMBI, YTO OCIOXHSET CIopBeiiepam
(1 cyloBO# aJIMUHUCTpAINK) TpoBeaeHrne d3(P(PEKTHBHOTO HHCIIEKTHPOBAHUS
YCTaHOBJICHUS peaIbHON BETMYMHBI CTAOMIILHBIX OCTATKOB. BMecTe ¢ npyruMu
MOKa3aTeNMsIMU UMUK CIOpBEHEepCKOW KOMIIAHUHM TaKKe CKIaJbIBaeTCs U3
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0e30IMO0YHBIX pacdyeToB, 000CHOBAHHOW apTyMEHTAalluH, J0Ka3aTelbeTB [1].
Kpome Toro, 3arBepaeBmunii cioil HehTENnpoayKTa UMEET M MOJIOKUTENbHBIN
s dexr. HekoHBEKTUPYEeMbIii TBEpABIA CIOH, UMEIONIMH HU3KYIO TEILIONpO-
BOJTHOCTh, B TEUEHHE peiica CO3/aeT TEPMUYECKOE CONMPOTHUBIICHUE, KOTOPOe
CYIIECTBEHHO CHIDKAET TEIJIONOTEPH B OKPYKAIOUIYIO CPEAy M YMEHbIIAEeT
pacxoj TOIUTHBA Ha MOJIOTPEB BSI3KOTO TPYy3a.

Koadduiment Ttermionepeaaun xapakTepu3yeT Iiepenady Tera oOT
XKHJIKOTO Tpy3a K 3a00pTHOH BOJE Yepe3 3acThIBIIHKA CI0i HedTenpoaykra u
Kopnyc JHHINA TaHkKepa. UucineHHO KoddHIMeHT Temnonepenadyd paBeH
KOJTMYECTBY TeIUIa, KOTOPOE MepeacTcsl yepe3 eANHUILY MTOBEPXHOCTH THHIA
TaHKepa B CIUHHIY BPEMEHH TPU Pa3HOCTH TEMIIEpaTyp MEXIy TPY3oM H
3a00pTHON BOJOW B OAMH Tpaayc. B o0iieM Buae NMPUMEHHUTEIBHO K THHIILY
TaHKkepa KO3(QQHIMEHT TerIonepeayd MOXKHO TMPEICTABUTh CIEAYIOIM
o0pazom:

1 (1)
e T
4 Zil 4+
aBJI[ i=1 }“i arp
rae K, — KoauimeHT Teronepenadn st JTHHIIA;
Op; — KOX(pQUIMEHT TEIUIo0TAaud OT Hapy)KHOW OOIIMBKM JHHUINA K
3a00pTHOM BOJIE;
O; — TOJIIMHBI 3aTBEPICBIICrO CJIOSA Tpy3a, Kopryca (OOLIMBKH) CyIHA,
KpacKH, TIOJIMMEPHBIX U IIOKCUAHBIX TOKPHITHI BHYTPESHHHX ITOBEPXHOCTEH;
Ai — K03 PHIIMEHT TEIIONPOBOIHOCTH MaTepHaia;
Op — KOI(OUIHUEHT TEIIOOTAaYN OT KUAKOTO Ipy3a K 3aTBEpIeBIIEMY
cIoro (MM K BHYTPEHHEH MOBEPXHOCTH JTHHIIA TP OTCYTCTBUH CIIOS).
Bennunna oOpaTHast KOOQQUIMEHTY TeIIoNepeiadn SBISETCS TEPMHU-
YECKUM COMPOTUBIIEHUEM TEIUIONEepeIaun

L8, 1 2)

rae Ry, — moimHoe TepMUYecKoe COMPOTHRIICHHUE TS THUIIA;

1 — Tepmmyeckoe CONPOTUBIICHHE TEIUIOOTAAYM MEXIY 3a00pTHOM
Olpg
BOJIOW M HAapy’>KHOM MOBEPXHOCTBIO THUIIA;
8, — TepMHYECKHE CONPOTHBICHHS TEIIONPOBOAHOCTH TONIINH 3aTBEp-
A

i
JIEBLIETO CJI0s, KOpIlyca CyJHA, KPACOK, MOJIMMEPHBIX U AMOKCUIHBIX IOKPHI-
THH BHYTPEHHHX IMOBEPXHOCTEH, PACCTOSHHS MEXIy OOIIMBKAMHU B JIBOWHOM
JHULIE;

1 — TEPMHYECKOE COINPOTUBIICHUE TEIJIOOTAAYN MEXY KUIKUM IPY30M

(er

Y TIOBEPXHOCTHIO 3aTBEPACBIIIETO CJIOS (FUIM MIOBEPXHOCTHIO JTHUIIIA).
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OO1iee TepMUIECKOE COMPOTUBICHUE COCTOUT W3 OTJAENBHBIX COIpPO-
THUBJIEHUH M II0CJIE IMPOBCACHHOT'O aHalIM3a HCKOTOPBLIC M3 HUX MOXHO HE
YUUTBIBATH B pacyerax. Tak, HApUMep, TEPMHUUECKOE COMPOTHBIICHHE 32 CUET
TEITIOOT/IA4M OT HApy)KHOM MOBEPXHOCTH OOLIMBKH JHHINA TaHKepa K 3a00pT-
Hoit Bozte coctasiser 0,0001 M*rpas/BT 1 mostoMy, KaK KpaifHe Masoi Beau-
YHHOW, TMpEeHeOperaloT B MPaKTHYECKHX pacyerax. TepMUYecKoe CONMpPOTHB-
JICHHE CTaJIbHOW OOINMBKM KOpITyca (IHHUINA) TaKKEe HECOM3MEPUMO Mo I10
CpaBHEHHIO, HAIIPUMEp, C CONMPOTHUBICHUEM 3aTBEPJACBIIEIO CIOS M TEIUIOOT-
Jlauu OT JKUJKOTO TPy3a K MOBEPXHOCTH ATOTO cios. YTo Kacaercs TepMuye-
CKHUX CONPOTHMBIICHUN KpacK{, MOJMMEPHBIX MOKPBITHH, TO OHH HA IOPSIOK
OoITbIIIe COMPOTHBRIICHHS 3a CUET TEIJI00TJaud K 3a00pTHOW BOJie, HO TaKKe He
BCErJla YYUTBHIBAIOTCS B MHXKEHEPHBIX pacueTax U I03TOMY, B IIEPBYIO OYEPEb,
CIIe/lyeT paccMaTpUBaTh T€ COCTABIISIONINE, BIUSIHUEM KOTOPHIX MpeHedperaTh
HEITB341.

Snonckumu uccnemosatensamu 1. 1. Suhara, H. Kato, T. Kurihara st
pacuera ko3dduiMenTa TEMIOOTAAYH OT TPpy3a K JHUILY TaHKEpa MPU OCTHI-
BaHUM Hedrenmpoaykra u 0e3 ydera Kauku MpPEAIoKeHa CIeayiolias 3aBUCH-
MOCTb

Oy = [XCpp/(m)]O’5 > A3)

rae A, C,, p — K03()(DHULUEHT TEeMIONPOBOJHOCTH, TEIIOEMKOCTb, IIOTHOCTD
rpy3a COOTBETCTBEHHO;
T — BpeMsi, B TEUCHHUE KOTOPOr'0 OCTBIBAET TPY3.
Ilpn HamMuuM Kaykud CyjaHa O, paccyuTaHHoe mno (3), ciexyer
YBEIMYHUTH HA BENNYUHY Ad,p, 3HAUEHHE KOTOPOH ONpPEENsAeTCs U3 ypaBHEHUS

ANu =0.0155Re®”! pr%*, 4)

TIC ANy = O ‘b ypeno Hyccensra;

rp
h — paccrosHre MeXIY peOpaMu KeCTKOCTH (HaOOpOM CyiHa);
Re = 2nBGh _ yucio PeitHonbaca,
Tv

rae B — monoBuHa MIMPUHBI TAHKA;
® — yroi Kayky;
T — nepuon xauky;
Vv — KHHEMaTH4ecKasi BS3KOCTb;

Pr= Y — uucno ITpannarns;
a

A
a =— — KO3 PHUIHEHT TeMIIEPaTypOIPOBOIHOCTH.

cp
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Jlns mamMuHapHOro Tedenus, korma Re = 10-10° mpemmaraercs cieny-
Iol1ast 3aBUCUMOCTb!

ANu = 0,139Re*Pr’. (5)

Jnst ompeneneHusl TONIMHBI 3aTBEPACBIICTO CIOS TPH H3BECTHBIX
TeMIlepaTypax rpys3a, 3a00pTHOM BOAbI M KO3(PHUIMEHTA TeIUIoNepenadu s
JTHHIIA MOYXHO BOCIIONIb30BAThCS TAKXKE 3aBUCUMOCTSIMHE ISl YACTBHOTO TEIIO-
BOTO TIOTOKA, TepeaBaeMoro OT Tpy3a K 3a00pTHOH Boje (B OIHOM ciiydae
3aBHCHUMOCTD TIPEJICTABIICHA Yepe3 TONIIMHY CIIOSl U €ro TEILIONPOBOTHOCTD, &
B JIPyroM — uepe3 Kod(hHUIIUEHT Terutonepeaayn)

A
Qe = 6“ (T,-T,,) (6)

D :K;LH(T?. _TB;L)’ (7

rae T, — TemnepaTypa 3aTBepAeHUS Ipy3a.
Ecnu npupasusTh npaBbie yacT (6) u (7) ¥ peluTh ypaBHEHHE OTHO-

CUTCIIBHO 55’,7 ,TO MOXHO OLCHUTL TOJIIIUHY 3aTBCPACBIICTO CJIOSA M3 BbIpa-

JKCHUS
_ MT, =Ty (8)
“ K}ILH (Trp _TBL[)

Takum 00pa3oM, MPH U3BECTHBIX KO3 PHUIIMEHTAX TeruIonepeaadu s
JHUINA TaHKEPOB, MOJYYEHHBIX 10 pe3yjbTaTaM 3KCIIEPHUMEHTAJIbHBIX HCCIIe-
JOBAaHWW M PacUETHBIX 3HAUYEHUH COCTABIIAIONINX, BXOSIIMX B MPaBYIO YacTh
BoIpakeHnit (1) u (2), MOKHO ONMpeAETUTh TOJIIUHY 3aCTBIBIIETO €05, KOTO-
pHIii siBisieTcss Hen3BecTHRIM B (1), (2). UncneHnHble 3HaUeHUs TeIUIoNepeaay,
MOJTy4YEeHHbIE U3 HATYPaJbHBIX U (U3MOJICIBHBIX SKCIEPUMEHTOB CIIEIIHAaIHC-
tamu Snonwnn, Aurnuy, [omnanauu, CCCP u Poccun (MHCTUTYT HH)KEHEPOB
BOJHOTO TpaHcmopTa, Hwkuuit HoBropox m ActpaxaHCKuid peIOBTY3) Haxo-
mates B gmanasone (1,57-3,54) Br/(M>rpag) COOTBETCTBYIOT —YCIOBHSM
OCTBIBaHMS TPy3a, a OCTAIbHBIE 3HAYCHUS MU nojporpese ero. Cienyer UMeTh
BBHJY, YTO KO3 (DHUIIMEHTHI TeIIonepeauu 3aBUCAT OT MHOTUX (PaKTOpPOB, HO
B CHJIGHOM CTENEHW OT THIA TPY30B M HX TEIIO(YU3MYECKUX CBOMCTB (0CO-
OCHHO BSI3KOCTB), TIOTOJIHBIX YCIOBWH, Kaukd H Jp. JnamazoH rtermnodusu-
YECKUX CBOWCTB TPY30B (HE(PTENPOMYKTOB) B IKCIHEPUMEHTAX YIMOMSHYTBIX
CTpaH W aBTOPOB MPUBE/ICHBI B Ta0IUIIE 1.

B pa6orax [2; 3] npemnokeHbl 3aBUCHMOCTH JUISL ONIPEICIICHHUS TOJ-
LIMHBI 3aTBEPACBILIErO CI0s, MOIYYEHHBIE U3 MAaTEMaTHYECKUX MOJeNeH, Onu-
CBIBAIOIIMX TpoIlecC 00pa3oBaHMS 3aTBepJeBIIEro cios. Hibke mpuBOIATCS
HEKOTOpbIE M3 3aBUCHMOCTEH B OKOHYATEIILHOM BHJE 0€3 MaTeMaTHYSCKHX
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MoJIeTie U TIPOMEKYTOUHBIX MpeoOpazoBanuii. OHH MO3BOJSIOT MPOU3BOIUTD
OIIEHKY TOJIIIMHBI 3aTBEPJICBIIETO TPy3a U BEIMYMHY HEOTKAYMBAEMOTO Tpy3a
0e3 yueTa Kauky CyJHa. Y CIOBUS KAYKH MOTYT ObITh YUTECHBI IIPH UCIIONTB30Ba-
Huu 3aBucumocteit (4) u (5). Tak, B [2] npeanoxena

8., =Pt 9)
r7e T — BpeMs;
B — xoaddumenT, xapakTepu3yOMUHA CKOPOCTh MPOJIBUKCHUS 30HBI

3aTBepZIeBaHI/I$I U MOXECT GI)ITI) BBIYUCIICH 110 OZ[HOI71 n3 HI/I)KerI/IBe)Z[eHHbIX
3aBUCUMOCTEN

(10)

rae A, p1 — KO3(GQOUIMEHT TEIUIONPOBOJAHOCTH W TUIOTHOCTh TBEPAOH YacTH
Ipysa;

L = Wy — ckpsITas Temora 3aTBepAcBaHus Ipy3a;

W — Macca mapaduHa B IMHUIIE MacChl TPy3a;

X — CKpBITas TEIUIOTa 3aTBepAcBaHU (TUIABJICHN ) TapaduHa.

B (10) ko3¢ duiMeHT He 3aBUCUT OT TEIUIOEMKOCTH Ipy3a (TBEpOro),

a 3aBHCHUT OT A, p;, L u pasnoctu temmeparyp (T.-T,,). B cuemyromeit
3aBUCHUMOCTU KO3(P(PHUIUESHT [} 3aBUCHUT OT TEINIOEMKOCTH TBEPOI0 TOILIHBA

2 . 0.5
{pL(Ti Tgo)} (11)

1

- 05"
|:1+ C]p] (Ti _Tgo):|

2Lp,

B obmem ciyuae onpenenenue Ko3ppHuIMeHTa 3 MOKHO OCYIIECTBUTD
B KpUTEpUAIBHON (opme

exp(-K3 T. - T. \expl-K;'K;
PKD | (TT, Yool KUKG) (12)
erfKy T,-T, ) erfK; K,
rue _ B — KpHUTEpHi, XapaKTepHU3YIOIMNA CKOPOCTh PacHpOCTpaHCHHS
K puTep paKTepu3yio POCTh PacmpocTp

P 2a,
30HBI 3aTBEP/JIEBAHMUS B TPYy3€ 110 OTHOLIEHUIO K CKOPOCTH OXJIAXKIECHUS IPy3a;

— A,Copy KpUTEpHUI TEIIOBOM aKTUBHOCTH KUIKOTO Tpy3a (MH-
€
2Cipy
neKc «1») Mo OTHOLIEHMIO K 3aTBEpeBIIeH 30He (MHACKC «2»);
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K, - a, — OTHomeHHe Ko3()( HUIMEHTOB TeMIepaTypOnpOBOAHOCTH
a
KHJIKOTO TPy3a K 3aTBEP/ICBIIEMY;
K - Lp, — kputepuit Koccouua.
° Cp (T3 _qu)

3naueHus erf(z) BEIYUCIACTCS U3 HHTETPaja BEPOSTHOCTH

erf(z) = - (13)

2 z
e
e

[Ipu nmporpammupoBannu uHTErpai (18) BeIUHCIAETCS ¢ JOCTATOYHO
BBICOKOM TOYHOCTBIO MPHU Pa3oKeHUH B psif [3]

(=n"z"" 14
erf(z) = an(2n+1) (14)

Tabruya
Cpasnumenvuvlli aHAAU3 MOJUUHBL 3AMEePOe8ULe20 CLOsL
npU UCTIONb308AHUU PAZTUYHBIX 3ABUCUMOCTNEIL 8 8bIYUCTICHUSX

S e CM 3aBUCHMOCTH [Mpumeyanus
2,2 dbopmyisl (1), (2) HCIOJIb30BaHbl JaHHBIE
9KCIIEPUMEHTOB
r. Kurihara T.
2,1 dbopmyist (1), (2) HCIMOJIb30BaHbl JaHHbIE
aKcrepuMeHToB T. Suhara I.
2,4 dopmymst (9), (10) [2]
2,4 ¢dopmymst (9), (11) [2]
2,3 dopmymst (9), (12) [2]
2,4 dhopmyia (8)

Cucremamu nogorpesa rpysa (CIII') o0opymnoBaHO OOJIBIIMHCTBO TaH-
kepoB. CIII" MoryT pa3nudaTbcs MaTepraIoM IPEIOIINX DIEMEHTOB (CTaIbHBIC,
YYTI'YHHBIC, M3 pa3JIN4YHbIX CIUIABOB M MIBCTHBIX MeTaHHOB); KOHCprKHPIeﬁ
(rmagkue W opeOpeHHbIE Pa3IUYHOW (HOPMBI, KOXKYXOTPYOHBIE, CITHPaIBLHO-
KOHMYECKHE 3MEEBUKH, TOPSTUECTPYHHBIN MOJIOrPEB, dJIEKTPUUYECKHEe Harpena-
TENU U JIp.); pacmoioKeHneM (FOpU30HTaJIbHbIE U BEPTUKAIBHO-CIIUPATIbHEIE).
B xaugectBe Teruionocurens B CIIIT ucmonb3yrOT BOISHOM map, BOMY, Macio,
BbIxJIonHbIe ra3el JIBC, HedTh u HedTenmpoaykThl. BosbInoe pacpocTpaneHue
nonmyymna 3meeBukoBasi CIII' ¢ ncmonb3oBaHMeM B Ka4eCTBE TEIIOHOCHUTEINS
HachIIeHHOTo napa. [lapoBas cuctema HanboIee MPocTa Mo YCTPOUCTBY U IKC-
IUTyaTaluy, ee HeKOTOphIe HEAOCTATKH YaCTHYHO YCTPAHIIOTCS MPUMEHEHHEM
AHTUKOPPO3UMHBIX MATEPUAJIOB, ONTUMHU3ALMEH IAapaMETPOB IOBEPXHOCTH
Harpesa 3MEECBUKOB U PCKMMOB UX OKCILTyaTallun (pacxoz[ 1 Ha4YaJIbHBIC ITapa-
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MeTpbl mapa). [loBeIleHHas TemrepaTypa BCIBIIIKH HEKOTOPBIX TPy30B (IIpsi-
MoOToHHBIE Ma3yThl — 135-237 rpaa. Lenbcus; kpekunr-ocratku — 18-243 rpan.
Henbcus; ryaporsl — 300-350 rpan. Ileabcus) oOecrieurnBaeT HpUMEHEHHE
BBICOKOTEMITEPATYPHBIX KHUJIKOCTHBIX TEIIJIOHOCHTENCH .

Nmerotcs pa3paboTku Oosiee 3(EKTUBHOTO HCIOIb30BAaHUS TOpsUe-
CTpyHHOro crocoba mojorpeBa, CyIIHOCTh KOTOPOTO 3aKiovaeTcs B Iojaye
XOJIOMHOTO He(TenpoxyKTa W3 TaHKa B TEIUNIOOOMEHHUWK IS IMOJIOTpeBa H
MOCNEAYIONIeH Mmo/laui B 00beM OTCEKa C IMOMOIIBIO ropsiueii cTpyu. BriepBbie
cTpyiHbIi pasorpes Obu1 mpeanoxken JI.K. Pam3unabiv B 1927 1. 118 pa3mbiBa
3aCTBIBIIEr0 Ma3yTa IPHU BHITPY3KE U3 KENE3HOMOPOKHBIX nuctepH. B 1946-
1950 rr. corpynankamu OUMUM® (OHMY) Ha Onecckom HedTenepepabaThl-
BalollleM 3aBojie¢ ObUI BHEIPEH METOJl CTPYWHOro pa3orpeBa Bs3KHX Hedre-
MPOIYKTOB M CIIOCO0 YCKOPEHHOT'O OIpEeNieHNsl CoAep KaHusl BO/Ibl B Hedre-
MPOJIYKTaX.

Pacxoapl Ha moOmOrpeB BS3KMX TPY30B PErIAMEHTUPYIOTCS CIEHYIO-
muMu  pakTopamu. OTHOCHTENBHBIA pacxoj] Mmapa Ha TIOJIOTPEB PpacTeT ¢
YMEHBIICHHEM Je/BelTa cyaHa (cyJa HeOONBIIMX pa3MepoB HMEIT Oolee
BBICOKYIO CKOPOCTh OXJaxieHHs). KOHCTpYKTHBHBIE OCOOCHHOCTH TaHKepa
(mBoiiHOE NMHO W JBOMHAs OOIIMBKA KOpIyca B paliOHE I'DY30BBIX OTCEKOB,
MOKPBITUSL BHYTPEHHUX OOPTOBBIX IOBEPXHOCTEW, BBITOJHEHUE TPY30BBIX
TPIOMOB C TJIaJJKHMH CTEHKaMH ¢ HA0OpOM B MEXIYIIOHHOM U MEKOOPTOBOM
MIPOCTPAHCTBE) CHMUKAIOT 3aTpaThl HA KOMITEHCAIMIO TEIUIONOTEPh MO CpaBHe-
HUIO C TPAJUIMOHHBIM HCIIOJTHEHHEM (OMHApHBIE OOpTa U JHUIIE, OTCYTCTBUE
W3OJSIIIMOHHBIX TMOKPBITHH). OnpeneneHHoe KOHCTPYKTHBHOE HCIONTHEHUE
CIIT" criocoOcTBYeT 00eceueHHI0 COXPAaHHOCTH Ipy3a M PABHOMEPHOMY pa3o-
rpeBy rpysa win Haoboport. IIpu BeiOope I'CI1 yuuThIBAIOTCS: PEKOMEH MK
MO BBIOOPY KOJIMYECTBA COIEN M XapaKTePUCTUK CTPYHHBIX HACOCOB; BIIMSHUE
pPacHoNIOKEeHHs COIeN B TOPU3OHTAIBHOM IIOCKOCTH Ha PaBHOMEPHOCTH MPO-
rpeBa MaJOMOABHIKHOTO CII0SI He()TENMPOYKTa; BBICOTA pa3MENIeHHUs COTeN HaJl
JHHIIEM; TEMII IOJI0rpeBa Majiol BBICOTHI HallMBa HeTEpoaykTa (2-3 M) u
np. Omnpeneneno, uro tpybuatas cucrema mnoxporpeBa (TCII) oGecreunBaer
Ooree paBHOMEPHBIN MTPOTrPEB MaJIOMOABIKHOTO CJIOSI M YMEHBIIAET BEIUIHHY
«meptBoro» ocratka 1o cpaBHenuio ¢ ['CII. B TCII momKHBI yIUTHIBATHCS:
npeaenbHO-3QGEeKTUBHAS JUIMHA TPYyO, paccTosHUE Mexay Tpyoamu (Tpu
sgaueHun ot 0,3 mo 1,5 M mocinenHee He OKa3bIBaeT BIUSHUS Ha PaBHO-
MEpHOCTh TPOrpeBa MaJIOMOJBIKHOIO Clos Tpys3a). Ha cymax ¢ OBOWHBIM
JHHIIEM I1e1eco00pa3Ho Ui YIYYIIeHHsS TpOorpeBa MajOMOABHIKHOTO CIOS
HeTENpOAYKTa W YMEHBIICHHUS «MEPTBOrO» OCTaTKa pa3MelaTh TPyOb
MoJJorpeBaTens Kak MOXKHO OJFbKe K AHUILY (BCIEACTBUE 3HAUUTENBLHOTO Tep-
MHYECKOT'O COMPOTHUBIIEHUS BO3AYIIHOMN MPOCIONKN ABOWHOTO JHMILA BO3pac-
TaHHE TEIUIONOTEph OyIeT He3HAYHTEeNbHBIM). Pacxon mapa u ero mapaMmerpsl
Ha Bxozxe B TCII Moryt mpuBecTH K 3allOJIHEHHIO 3HAYMTENFHOW YacTH CHC-
TEMBI TIOJIOTPEBa KOHJEHCATOM HITH, HA00O0pOT, K BBIXOAY HEOTpabOTaHHOTO
rapa U3 3MeeBHKa, YTO B IEJIOM MOBBIIIAET 3aTPaThl Ha nogorpes. Ha pacxomsr
OKa3bIBAIOT BIMSHUE: (PH3UKO-XUMHUECKHE CBOMCTBA Ipy3a (TOJIINHA 3aCThIB-
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LIETO CJIOSL TPy3a, 3aBUCUMOCTb IIPOJOJDKUTEIBHOCTH IIPEIBAPUTEIBHOIO
pasorpeBa OT MHHUMA@JIBHO M MAKCUMAaIbHO JOMYCTHMBIX TEMIEpATyp IS
Pa3IUYHBIX TPY30B); THIPOMETEOPOJIOTHMYECKHE PEKUMBI paiioHa 3KCILTya-
TallMU TaHKepa (HU3KHE TeMIepaTyphbl OKpY)Karolled Cpeabl M IITOPMOBBIE
yCIOBUSL TPEOYIOT yBEIHUYCHHS 3aTpaTr, HAJIMYWUE WHCONSINN YBEITHYHBACTCS
UCTIapAeMOCTh He(PTENpoayKTa); TEXHOJOIHMYEecKas CXeMa IOJOorpeBa Ipysa
(OmHOBpPEMEHHBIHN WM «IIaXMAaTHBIM» MOJIOTPEB TPy3a B OTCEKaxX; 3alOJHEHUE
OOpPTOBBIX OTCEKOB TOIIMBOM C HU3KOHM TEMITepaTypoOl 3acThIBaHUs, a ICHT-
PaJbHBIX — BBICOKOBSI3KMM I'PY30M C IOJOTPEBOM; LUKIMYECKUNA NOJOTPEB B
HEKOTOPOM JHara3oHe Temreparyp; GOopCHpOBaHHBIN MOJOTPEB Tpy3a OJHOM
TPyl TAHKOB C YBEJIMYEHHOW MOIIHOCTBIO TEIIOBOI'O IIOTOKA MU IIOAOIPEB
JpYroi TpyIIbl TAHKOB C IOHMKEHHOW MOIIHOCTBK) HCTOYHHMKA TEIUIOTHI U
ap.). Ilpomecc momorpeBa BSI3KMX TIPY30B HPEACTABIIET COOOH CIOXKHYIO
3amady. M3BeCTHO, 4TO M3-3a MOBBIIIEHUS BSI3KOCTU I'PY30B PE3KO CHUXKAETCS
Iola4a HacocoB. TeKydecTb IPy30B CHHIYKAETCA, U yXYAILIAIOTCS YCIIOBUS OTe-
KaHUsl HePTENPOAYKTOB K NMPUEMHHUKAM HAacOCOB. JTH YCIIOBHS OIPENENSIOT
HEOOXOJJMMOCTh MOJIOTPEBa BSA3KUX TPy30B. M3 ombITa 3KCIITyaTallii TAHKEPOB
W3BECTHO, YTO MPH TEePeKauYNBaHUK TOIUIMBA TEMIIEpPAaTypa €ro JOKHa ObITh
He MeHee ueM Ha 15-20 rpaz. Llenbcus Bblme TeMepaTypsl 3aCTbIBAaHUSL.

BriBoabI

1. IlpemnoxkxeHa MeTOAMKA OIpPENENeHUS TOJIIMHBI 3aTBEPEBIIETO
CIIOSl Tpy3a Ha TaHKepax MPH M3BECTHBIX U PACYETHBIX KOXPPHUIIMEHTAX TEILIO-
nepenayu.

2. Ilpu ucnons3oBanum 3asucumocteii (9), (10), (11), (12) momydensr
XOpOIIIME COTJIACOBAHMS C JKCIEPUMEHTAIbHBIMU JaHHBIMA M TOTPEIIHOCTD
cocraBimsuia 7 % -11 % , yTo mpuemnemo i MpaKkTHKH.

3. Meroanka MOXeT OBITh YCOBEPIICHCTBOBaHA W YIIPOIIEHA IOCIE
JIETANBHOTO HCCIICAOBAHUS BIMSHUS PA3IUYHBIX (DAKTOPOB Ha PE3YJILTATHI
pacdeTos.

4. Amnanu3 nHboOpMaIUK O MPOIeccax pa3orpeBa BI3KUX IPY30B IM03-
BOJISIET MPOU3BOIUTH OOOCHOBaHHBIM BHIOOp BerioMoraTenbHbix COY; panmo-
HaJBHO YIPABIATH 3arPy3KON BCIIOMOTaTENbHBIX MAapOreHepaTopoB; HAXOIUTh
ONITUMAaJIbHbIE TTOBEPXHOCTH HArpeBa CIIEIHANBHBIX CHCTEM; MPOrHO3UPOBATH
pacxoj TOIUIMBA JUIS TIOAOTPEBa rpys3a; obecreunBaTh TPeOOBAHUS IKOJIOTUH
U 1p.

5. HaxoruieHHBINM ONBIT MPEACTABIIAET ONPEACICHHYIO LIEHHOCTb, M10-
CKOJIbKY MHOTHE 3KCTIepUMEHTAJIbHbIE JaAHHBIE TIOIY4YEeHbI TPYIOEMKHUMH METO-
JaMH, TPEOYIOMMU OOJIBIINX 3aTpar.
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YJIK 656.61
O.1. Jlankin

BU3HAYEHHS BAPIAHTY EKCILTYATAIII CYAEH
OBMEXEHHUX PANOHIB IIJIABAHHS B PETTOHI YOPHOI'O
TA CEPEJ3EMHOI'O MOPIB

Posznanymo ymosu excniyamayii cyoen obmedxicenux panouie niaeam-
HAa 8 pecioni Yopnozo ma CepedzemHo20 MOpi6 ma 3anponoHo8aHO0 MeMOOUYHI
NONOJNCEHHS 3 OOTPYHMYBAHHS eEeKMUBHUX 8APIAHMIE IX BUKOPUCTHAHHAL.

Knrouosi cnoea: mopcoki nepege3eHHs 8aHmMaAdiCie, Kocmepu, CYOHd
«piKa-mopey, mauM-4apmepHull eKeigaieHm.

Paccmompenwt ycnosus skcnayamayuu cyoo8 02paHuteHHblX paoHo8
nnasanus 6 pezuore Yeprnoeo u CpeduzemHo2o mopeu U npeonodceHvl Memo-
JuuecKue NoaoNCeHUs: RO 0OO0CHOBAHUIO IPHEKMUBHBIX APUAHTNOG UX UCHOTb-
308aHUS.

Knrouesnie cnoea: mopckue nepegosxu 2py308, Kocmepul, cyoa «pexa-
Mopey, MauM-4apmepHbill IKEUBALEHM.

There are reviewed the operating conditions for short sea vessels in the
region of Black and Mediterranean seas and the methodical base for effective
voyages definition is worked out.

Keywords: sea transportations of cargoes, coasters, sea-river vessels,
time charter equivalent.

IMocranoBka mnpodaemu. TpancnopTHe 3HaueHHS YOpHOTO MOpPS €
BEIbMHU 3HAYHHUM JUIS CKOHOMIKH JIepKaB, OMHUBAHUX IIMM BOJOMMHIIEM. 3
YKpaiHChKHX TMOPTIB YOpHOro Mopsi TpaJMIiHHO BHBO3STHCS METAllH, MiHe-
pasibHi 100puMBa, Jic, MUIoMaTepiaiu, 3epHo Ta iH. OCHOBHI 00CATH BBE3CHHS B
YopHOMOpPCHKi TTOPTH YKpaiHH MPHIAJaloTh Ha CIIOKUBYI TOBapH, MPOTYKTH
XapuyBaHHs, psii CHPOBHHHHX TOBapiB.

XapaKTepuCTHKa BAaHTAXKOIOTOKIB PErioHy, JJISl TOCATHEHHS ii TTOBHO-
TH, BKJIIOYA€E TaKOX CKJIAJIOBY, siKa 3a0€3Me4yEThCS PIYKOBHM TPAHCIOPTOM.
ITo piumi [loH, mo Bmagae B A30BChKE MOpE, MPOXOAUTh PIUKOBUI BOIHUI
nuisx, mo 3'eanye Yopue mope 3 KacmiticbkuM mopeM (depe3 Bomnro-J{oHcbkuit
cyaHomaBHUH KaHan i Bonry), 3 Banrificekum MopeMm 1 binum mopem (uepes
Bonro-bantiiiceknit Bogauii nuisx i binomopceko-banTilicekuii kanam).

CyMapHa JIOBXKMHA BCiX €BpPONEHCHKHX BHYTPINIHIX BOJHUX IUISAXIB
ckianae 6mu3pko 80 THC. KM, 3 HAX: NUISIXIB PETIOHANBHOIO 3HAYEHHS — Maiike
55 THC. KM, MDKHApOAHOTO 3Ha4YeHHS — 25 Tc. kM [1].  OcHOBHUMH TpaHC-
MOPTHUMH apTEPisIMA  3arajibHOEBPONEUCHKOT Mepeki BHYTPIIIHIX BOJHHUX
IUIAXIB BBAXKAIOTHCS HACTYITHI:

© Jlankin O.L, 2015
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- Kopunop [IliBuiu-IliBgens moB'a3ye HWkHIO Tewito Peiiny 3
[TiBHiyHOIO PpaHIiero, xaiai — Ha Mapcens yepe3 Jlyapy i1 Pony;

- PeliHcbkmii KOpUIOp — TOKpPHBAa€ BCi MPHUTOKHM PeiiHy i kaHamu B
Saxignit Himeuuunni, kpainax benimtokcy, CxinHoi ®@panmii 1 [IBeitapii;

- Kopupop Cxin-3axin Brirodae kaHai, sikuit 3'equye Peiin 1 Enbs0y, a
Takox nputoku Ensou, Onepy ta Bicny;

- Kopunop IliBnens-Cxin Bkimouae nputoku JyHato mixk BaBapiero ta
YopHuM MopeM, a Takok kaHain MaiiH-JlyHaii.

Bei mi kopumopu 3'emHani Mibk coboro. Kopumop IliBHiu-IliBaens
MoB's13aHuil 3 PeiHCHKUM B HIIKHIM TeUil 110 OCTaHHBOMY. PeitHCBKUIT KOpUI0P
3'eqHanwmii 3 kopuaopom [liBnens-Cxin 3a qornomororo kaHany Maiin-JlyHaii i 3
kopugopoM Cxin-3axia — yepe3 HIMEIBbKY CHCTeMY KaHajiB. HeBenmuki piuky i
KaHaJIM BUKOHYIOTh BAXXIUBY (DYHKIIIO (iIEpHUX ISl TOJIOBHUX BOTHUX LIS
XiB, JIOIOMAraruu 3pO0UTH CUCTEMY TUCTPUOYIIT OLIBIIT PO3raTyKeHO.

BiamnoBiHO 10 CTPYKTYpH BaHTAKOIMOTOKIB Ta reorpadii BOAHUX MUIS-
XiB pErioHy CYTTEBY YacTUHY BAaHTAXXHUX IMEpPEBE3eHb OXOIUTIOIOTH CYyIHA
OOMEKEHUX PaiOHIB IUIaBaHHS — KOCTEPH Ta CYAHA 3MIIIAHOTO «PiKa-MOpe»
TUTaBaHHS, SIKi 0OCITYTOBYIOTh BAaHTaXKOIMOTOKH 3€pHA, METay, JICOBUX BaHTa-
XiB, MiHEpaJIbHUX JIOOpUB, OyIiBENbHIX MaTtepiaiiB, coli B KpaiHax YopHoro
ta CepenzeMHOro Mopis.

Orasa ocTaHHix gocihimxkeHb i myouaikamiidi 3 mpo6iaemu. 3rigHo 3
[2] BAaroMy 4acTUHY CBITOBOI'O TOPTOBOTO ()JIOTY CTAHOBIISTH CYHA JACABEUTOM
menmie 5000 1. Bonu, sik mpaBuIto, 3/IIICHIOIOTH TIEPEBE3EHHS MK MOPCHKHUMU,
THPJIOBUMH 1 PIYKOBUMH IMOpPTaMHU. 3HAYHA YACTHHA TaKHX CyJeH Mae oOMe-
JKEHHsI paliOHIB IJIaBaHHsI, CE30HIB, BIAMAJICHOCTI BiJ MICIS MPHUTYJIKY, YMOB
XBHITIOBAHHS Ta BITPY, TOOTO BIIHOCUTBCS JIO CYJIeH OOMEKEHHX PalOHIB Ijia-
BaHHsA. HasBHiCTh MOMIOHMX OOMEXKEHb Ja€ IEBHY IepeBary. 3a paxyHOK
OOIPYHTOBAHOrO 3HMKEHHS BUMOT JI0 3arajibHOi Ta MICIIeBOI MIIIHOCTI, 10 MO-
PEXiIHUX SKOCTEH KOPIYCiB, HOMEHKJIATYPH Ta MapaMeTpiB CyJHOBOI'O yCTat-
KyBaHHS, MMOTY>KHOCT1 TOJIOBHHX JIBUTYHIB, 3HHXKYEThCSl OyIiBeNTbHA BAPTICTH 1
30UTBIIYETHCS BaHTAXKOMIAHOMHICTE TpH (PIKCOBAHMX TMPOXITHUX OCAJKaX,
OCKUIBKY 3MEHIIYETHCS Maca IOPOXKHBOI'O CyJIHA 1 3pOCcTae KOSPIliEHT 3arajb-
Hol moBHOTH. CJiii 3a3HAYUTH, 110 B CHJY TOrO, IO JaHI Cy/JHa IpU3HAYCHI
JUIsl eKCIuTyaTtallii B OOMeKEHUX palioHax IUIaBaHHs, IX BHKOPUCTaHHS edek-
THBHO caMe B 3aKpUTHX OaceiHax.

[MuTanHsM po3risgy yMOB Ta OOIpyHTYBaHHS e(EKTHBHUX BapiaHTIB
BHUKOPHUCTaHHS Cy/iecH OOMEXKEHUX padoHIB TuiaBaHHs B perioHi YopHoro Ta
CepenzeMHOr0 MOpPIiB B OCTaHHI pOKW Oyim TpucBsiueHi podotu [3-6]. Bin-
MIYEHO, IO JO0 THUIIOBHX KOCTEPIB YaciB paJsHCHKOI'O TOPTOBEIBLHOTO (IOTY
MOXYTh OyTH BigHeceHi cyaHa TumiB «KummaiB», «B. Illykmmnay, «IloBe-
Helby», «ATa(oHOBY», a TAKOXK CYIHO Cy4acHOTr0 THITY «byr».

ot 3MilmaHOro TUIaBaHHS HAMPUKIHII MHHYJIOTO CTOJIITTSI B OCHOB-
HOMY CKJIaJiaBcs 3 TEIUIOXOJIB CYyXOBaHTaXiB HACTYMHHX THUMIB: «banTiii-
cekmit»y (mpoekt 781, mpoekt 781-3) BanTaxkomigiomHuicTio 2000 T, «Bomnro-
Bant» (mpoekr 791 Ta 2-95) Bantaxonimiiomuictio 3000 T, «CopMOBCEKiH»
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(mpoext 1557) Bantaxonimiiomuictio 3000 T, «Jlamoray i «Mopcbkuii» (mpo-
ekt 1810) anTaxkomimiomHuicTio 1400-1700 T. TakoX BUKOPHUCTOBYBAIMCS
creniaaizoBaHi cyaHa-Ha(TOPYI0BO3H, OCHOBHOIO IIEPEBAro0 SKUX Oyiia MOX-
JUBICTh 3aBaHTAXKEHHS B 000X HANpsAMax i 3BE/ICHHS THM CaMUM J0 MIHIMyMY
MOPOXKHIX MPOOIriB GaoTy. YV TenepimHiil 4ac MpoI0BKYIOTH BUKOPHUCTOBYBA-
THCs cyaHa TumiB «COpMOBCBKHIT», «Bom3bkuit», «Cubipcekuii» [7].

BaxnBoro ekcruryaTaniiiHo-eKOHOMIYHOIO XapaKTePUCTUKOI CyJIeH
OOMEXEeHUX paioHIB TulaBaHHS € cdepa X palioHaTBLHOrO 3aCTOCYBaHHSI.
3icTaBieHHs TEXHIKO-€KOHOMIYHUX TMOKa3HUKIB MIPU MIEPEBE3CHHAX BAaHTAXKIB B
PIUKOBIH 1 MOPCBHKilf KOPECMIOHEHIIIT CyTHAMH 3MIIIAHOTO IJIaBaHHS 1 MOPCh-
KAMHU CyJHAMH Ha THUX K€ HampsMax IOKa3ye, M0 Ha BITHOCHO KOPOTKHX
MapIpyTax y CyJIeH 3MIIIaHOr0 «pika-MOpe» IIaBaHHs, B IMOPIBHSHHI 3 MOp-
CbKHMH, EKOHOMIYHI TTOKa3HUKH € kpamumu [8. C.24]. Pa3om 3 TUM, OCKLIBKH
Y CYZICH 3MIIIAHOTO «PiKa-Mopey IUIaBaHHS BUIIMH 3amac MIITHOCTI, iX BapTICTh
1 eKcIuTyaTalliiiHi BUTPaTH BUII, HIK Y Cy/IeH BHYTPIIIHBOTO TIABAHHS.

Ha croroanimHiii neHp icHye Onmu3bko 20 THIIB CYACH 3MIIIAHOIO
«pika-Mope» IJIaBaHHs, SKi eKCIUTYaTyIoThbesi B perioHi YopHoro, A30BCHKOTO,
CepenzemHoro mopis, a Takox B bantiiicbkkomy, Kacniiickkomy ta [TiBHIuUHOMY
Mopsix. OCTaHHIMH POKaMH BiIOYBAETHCS PO3BHTOK 3MIIIAHUX «pPiKa-MOpeE»
TepeBe3eHb B JICAKI €BpOINEHChKi Kpainu Taki sk Typedunna, ['perisi, @panitis,
Bosnrapis, Pymynis ta iH. Takox BiIOyBaeThCs 3pOCTAaHHS KUTBKOCTI 3aXOJiB
CYJZICH 3MIIIaHOTO «piKa-MOpe» IJIaBaHHA B mopT p. JyHa#, posmmpuiacs
reorpadis mepeBe3eHb Yy 3B'A3KY 3 OYJIBHHIITBOM CYACH 3MIIIAHOTO «piKa-
Mope» TUIaBaHHS HOBOTO MOKoNiHHA. Hanpuknaza, B YkpaiHi mporpama po3BHT-
ky TOB «Hubynon» nepenbauae OyniBHUITBO 35 cyaeH Tumy «Bonro-Ilon
Makcy 3araiibHUM Jenseiitom Outbm 200 tuc. T [9]. BukonyroTbhes mocmin-
JKEHHS 3 MPOEKTYBaHHS HOBUX TUIIIB oAiOHuX cymeH [10].

AJe, Ha JaHUI MOMEHT HE MOXKHA CKa3aTH, 10 aKTUBHICTh MOPCHKHX
MepeBe3eHb B PErioHi 3HAXOJUTHCS Ha HAJIGKHOMY PiBHI, a 00CATH MepeBe3eHb
MO BHYTPIMIHIM BogHUM nuIsixaMm B 2014 p. cknanu 4,3 miH. T — e 7 % y
nopiBHsIHHI 3 90-Mu pokamu [11].

Lle 3HalILI0 BijyI3epKaJiCHHS B HACTYITHUX YMHHHUKAX:

* Jli€ TIOMITHO BHpakeHe KOHKYPECHTHE CEpeIOBHIIE, TPUUOMY KOHKY-
PEHITisT BUSBIAETHCA K MK CYJHOIUTABHUME KOMITAHISIMH, TaK 1 3 MiANPHEM-
CTBaMHU CYMDKHHX BHJIIB TPaHCIIOPTY;

* B YMOBaxX KOHKYPEHTHOT'O CEPEIOBHUINA CYTHOIIABHI KOMIaHIl BUMY-
IICHI MPHIUIATH OUIbIy yBary BHBUCHHIO IHTEpPECIB 1 3alMTIB CIIOXKHBAUiB
TPaHCIOPTHUX TIOCIYT;

* MIABHIIIINCS BAMOTH CIIOXKUBAYiB JI0 SIKOCT1 TPAHCIIOPTHUX TIOCITYT;

* MIOMUT HA TIOCIYT'H CYJHOIUIABHUX KOMIIAHIM CTaB enacTHYHHUM i Oa-
raTo B YOMY 3aJIGKHTh BiJl MPONOHOBAHUX HUMH CIIOXKHBayaM YMOB (Tapuis,
TEPMIHIB JIOCTaBKH, PUTMIYHOCTI IIepEBE3€Hb 1 T. iH.). TOMy mapameTpu Cucre-
MU Oprasizaiiii po6otu (JIoTy 3peIIToI0 BILUIMBAIOTh HE TUIBKM Ha COOIBapTICTh
MePEeBE3CHb, ajic 1 Ha 00'€eMU MepPEBE3EHb 1 TOXOIU IIEPEBI3HUKIB;
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* HecTaOUIbHICTh E€KOHOMIKM KpaiHW, (iHAHCOBOI CHCTEMH, TOCIIO-
JMapChKHUX 3B’S3KIB, I[iH Ha BCI BUJIU PECYPCIB, 1, B MEpIILy 4epry, Ha IaJIMBO,
4yacTi 3MiHM Tapu(HOI MOJITHKH 3ali3HMYHOTO TPAHCIOPTY MPUBEIH [0
BUHMKHEHHS BiIMNOBIAHOI HECTAOLIBHOCTI BAHTAXKHOI 0a3y.

VY 1mx ymoBax HaJ3BUYAHHO BaXKJIMBUM CTa€ MIIBUIICHHS KOHKYPEH-
TOCIIPOMOXKHOCTI ()JIOTY Ha PUHKY TpaHCIOPTHHX mocnyr. Lls mpoGiema €
AKTYaJbHOIO ISl KOXKHOT CyJHOIUTAaBHOI KOMIaHil. 3pOCTaHHA KOHKYpPEHTO-
CTIPOMOKHOCT1 CYJHOIUTABHUX KOMITaHIH MOXKe OYyTH JIOCSTHYTE TITbKH Ha
OCHOBI MIiJBHUIINCHHS €()EKTUBHOCTI BHUKOPHUCTAaHHS TPAHCIOPTHUX CYACH 1
MOJIIIIICHHS AKOCT1 ITEPEBE3CHb.

3aBgaHHIM A0CTIIKEHHSA € METOUYHI TIOJOXKCHHS 3 00IPYHTYBaHHS
e()eKTUBHOTO BapiaHTy GKCILTyaTallii CyJieH OOMEXEHUX palOHIB IUIaBaHHS B
perioni YopHoro ta Cepen3zeMHOro MopiB.

Buknan ocHoBHOro marepiany pociigxenHs. YopHoMopcbko-A30B-
cekmii 1 CepenzeMHOMOPCHKHN OaceliHu € 3aKpUTHMHU OaceiiHaMu 3 TIHOOKO-
BoguuMu Mopcbkumu (Lmmiviecsk, Koncranma, HoBopociticek, Omeca, HOx-
HUH) 1 MITKOBOAMMH MOPTaMH, PO3TAIIOBaHUMU Ha piukax Jxinpo, [loH,
Hynaii. YacTka mepeBe3eHb, SIKi MPOXOMIATh depe3 MOpTH YKpaiHu Ha KpaiHu
1ux OaceliHiB, 6araTo B UOMY 3aJIOKHUTh BiJl MPOXimHOI ocaaky B mopTax. Yum
MEHIIIe TPOXiJHA OcajKa B MOPTY, TUM OLIbIIA YacTKa BaHTAXKOMOTOKY MpHU-
najae Ha KpaiHu IbOTO periony. 3a0e3neueHHs epeBe3eHb BAHTAXKIB BHYTPIIL-
HBOI TOPriBji MK YKpaiHOIO 1 KpaiHaMH JaHOTO PErioOHy B MOPCHKOMY CITOJY-
YCHHI Ta B CIIOJYYCHHI «pika-Mope» BU3HAYA€ HEOOX1IHICTh BUKOPHCTAHHS SIK
MOPCBKHX CYyJIeH 3 OOMEKEHHMMH paiOHAMH TUIABaHHS, TaK 1 CyJleH «pika-
MOpe».

CyuacHi KOCTepH 1 CyJJHa «pika-Mope» — CKJIaJHi iHKeHepH1 Copy/u,
B SKHMX 30CEpEIKCHHI 0araTOBIKOBUU JOCBIJ CYJAHOOYMIBHUKIB, TTIOMHOKEHHI
Ha TaKuil ke TPUBAIMI JOCBiJl MOpEIUIABIIB. IX 3yCHMIUIAMH 3HAXOIMIHCS
ONTUMAJIbHI PIIICHHS, 10 JO3BOJAIOTH CyYaCHHUM CYAHAM YCIIIIIHO MPOTHC-
TOATU MOPCHKHM HeOe3lekaM — INTOpMaM, TyMaHaM, 1HIIH Heroi, niaBaHHIo
B HeOe3neuHux Micisax. Ha ¢uioti 3a3Bu4aii 3aCTOCOBYBIIUCS SKHAWKpAII TeX-
HIYHI TOCSTHEHHS CBOro yacy. ToMy ¥ 3apa3 KOCTepU Ta CyJqHa «pika-Mope»
SIBIISIIOTH COOOK0 CBOT'O POJY KOHIIGHTpAT MepeoBOl TEXHIKH, 00'€JHAHOT MiHi-
MaJIEHUM ITPOCTOPOM.

Jlo cyzmeH 0OMEXEHOI0 MOPCHKOIO IJIaBaHHS MO TPAJAULIAHIA KJIacH-
¢ikarii BIAHOCATh CyIHA, MPU3HAYCHI JIIS [IJIaBaHHS B MOPIBHAHO OOMEKEHHUX
MOPCBKHX TPOCTOpax B MeXaX, SIK MPaBHIIO, OJHOTO MOPS, 3 TOJETTIEHUMH
HaBIralifHUMHU yMOBaMH. BUMOIH 10 MIIIHOCTI KOPIYCY 1 10 MOPEXIAHHUX KO-
CTeW 3a3BMYall JEKUIbKA 3HIKCHI B IOPIBHSAHHI 3 CyJAHAMH HEOOMEXKEHOIO
MOPCBKOTO TUTaBaHHs. Il TaKUX Cy/IeH BCTAHOBJIIOEThCS MEHIIIA BUCOTA HaJI-
BOJIHOTO 00pTY. 3HMKEHI TEXHIYHI BUMOTH, 1110 TPEa ABISIOTHCA 10 CyIeH i€l
IPYIH, T03BOJSIOTH MIABUIIUTH iX EKOHOMIYHICTB, aji¢ B TOM e Yac He Jar0Th
MOXIIMBOCTI BUKOPHCTOBYBATH iX 32 MEXaMH PaioHIB, JJisl SIKHX BOHU B OC-
HOBHOMY MpH3HAYEHI. Y CKIIaJi TaHOi KjJacu(piKaliiHOi Ipynu 0COOIUBE MicIie
MOCIZal0Th Cy/IHA, IMEHOBaHi KocTepamu [12].
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[lepeBaru ¥ HemONIKK eKCIUTyaTallii KOCTEpIB y IMOPIBHIAHHI i3 Cyj-
HaMHu «pika-Mope» y perioni HopHoro, A30oBcbkoro ta Cepe3eMHOr0 MOpIB
MOJISTAIOTh Y HACTYITHOMY:

- KOCTEpH MalOTh OUTBII TPUBAIMH EKCIUTyaTal[ifHUI 1epiol mpoTsi-
TOM POKY, a TaKO)K pO3LIMPEHUN paliOH IJIaBaHHS;

- Y PO3MIISIHYTOMY PErioHI eKCILIyaTallis KOCTEPiB MOXKJIMBA 110 Haki-
KOpOTIIIOMY TEPEX0/y, OMHOYACHO BUTPUMYIOYM HOPMH MaKCHMAIbHOTO BU-
JaJieHHs Bij Oepera;

- cylHa «piKa-MOpe» BHKOHYIOTh 3aXOIU B PIYKOBI MOPTH 3 MAajolo
MPOXiTHOIO OCAJIKOIO

BanTaxkonorokamu, TepeBe3eHHs SKUX 3a0e3MeuylOTh BKa3zaHi THIH
CyleH B OaceliHax, IO PO3IJISAAIOThCA, €, TEpIl 32 BCE, 3€PHOBI BaHTaXI, a
TaKOK METAJIONPOAYKINSA (BKIOYAIOYM METaJo0pyXT), JICOBI BaHTaXi (KOJO-
Iw), XiMiuHi 100puBa, cipka, Byriuia. KoxHa mapTis BilpaBoK BaHTaxXiB, 0
MPEACTABISAIOTECS 10 TIepeBe3CHHs, 3a3BWYail KonmBaeThes Bin 2,0 10
10,0 Tic. T. OCHOBHUMH HamNpsIMKaMH IepeBe3eHb €: nmoptu bonrapii, [pysii,
Pocii, Pymynii, Ykpaiau — na moptu Typeuuwmnu, Iranii, I3painro, €runty,
Amxkupy. IIpu 11bOMy ICTOTHa YaCTHMHA BaHTAXKOIOTOKIB 3 IMOPTIB YKpalHH
JOBOJUTHCS Ha piukoBi nmoptu yHato 1 J{Hinpa, ne mpoxigHa ocajka J03BOJISE
3aXOMUTH CyJAHAM AenaBeiiToM juiie g0 3,5 Tuc. T. JJo TOro », Ha BIiTYM3-
HSTHOMY PHHKY iCTOPHYHO CKJIajiacsi KpaTHICTh MapTii BaHTaXy, BIIIIOBIIHO 10
Bard TOBapy, KUK TPAHCIIOPTYETHCS OAHUM 3aTI3HHYHUM COCTABOM KUIbKICTIO
y 50-52 Barona. Buxoasuu 3 bOro, BeJIMKa 4acTKa CYACH 3MIIIaHOrO TIaBaH-
Hs «piKa-MOpe» Ma€ BaHTaKOMIAWOMHICTh OJM3bKO 3 THC. T, IO JO3BOJISIE
TPaHCIOPTYBaTH MAacOBl BaHTaXi i3 PIYKOBHX IIOPTIB PErioHy IO MOPTIB
€porin Ta CepeazeMHoro Mopsi 0e3 mepexigHoro 30epiraHHS Ha CKIaaax i,
BIJINIOBIIHO, O€3 I0aTKOBUX BUTPAT Ha MepeBaHTaKEHHS 1 30epiranus [2].

KoxHe cyaHo, sk 3aci0 BUPOOHMIITBA, MOXKE MPU3BECTH TOM Y IHIIMH
BUJ] TPAHCIOPTHOI MpoAyKilii. OMUH i TOW ke BaHTaX MOXKE NEPEBO3UTHUCS Ha
pI3HUX HaNpsIMKax, HA OJHOMY HANPSMKy MOXYTh MEPEBO3HUTHUCS pi3HI BaH-
TaXl YU 3aCTOCOBYBATHUCS Pi3HI TEXHOJIOTii HaBaHTa)XEHHSI-PO3BaHTAKEHHS,
BaHTaXXOIIAHOMHICTE Ta (a00) BaHTa)KOMICTKICTh MOXKYTh OYTH BHKOPHCTaHI B
pisHOMY crymeHi. OJHaK, BIIMIHHOCTI BHJIB TPAaHCIIOPTHOI MPOIYKIi MOX-
JIMBI JIMIIIE B JEIKHUX MEKaX, [0 BU3HAYAIOTHCS CIEIialIi3allicio 1 TOHHAKHOIO
rpymnoto cyaHa. [IpupojaHo, 10 BHUTPaTH CYAHOBIACHHKA, TaKOX SK 1 HOro
JIOXiJ], TP PI3HHUX IMEpeBe3eHHAX OyayTh pi3Hi. BTiM Mae OyTtu 3abe3neyeHnit
MeBHHUH PiBeHb €)EKTHBHOCTI BUKOPUCTAHHS Cy/AHA. [[OKa3HHKOM, IO OLIHIOE
el piBeHb, MOXKE CIYKHTH (DiHAHCOBE BiIOOpPa’KEHHS CTYIICHSI BUKOPHUCTAHHS
MOTEHIIHHUX MOKJIMBOCTEH CyJHA MPH MEPEBE3CHHI, 10 3IIHCHIOEThCA. Y Ta-
KOMY BWITAaJIKy e€QEeKTHBHHH BapiaHT BUKOPHCTaHHs CyJHA O3HAYae, IO IPU
Oy/b-SIKOMY 3 MOXXJIMBHX IEpEBE3CHb, TOOTO MPH BUPOOHHIITBI OYIb-IKOTO 3
MOXIIMBUX BHIIIB MPOIYKIlii, CYJHO OTPUMYE OJHAKOBWH JOOOBWH mOXij 3a
BHUPaxXyBaHH;IM 3MIiHHOI YaCTHHH PEHCOBUX BUTPAT Yy PO3PaxXyHKY Ha CYIHO-
100y, TOOTO TTOKa3HUK TaliM-uapTepHoro ekBiBanenta (TUE) [13; 14].
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Sk BiZIOMO, CTaBKH OPEH/M TPHU TaM-4apTepHOMY (paxTyBaHHI HE 3a-
JIeXKATh BiJl BUAY BaHTaXy i KOHKPETHUX MOPTIB 00YMOBIICHUX palOHIB HaBaH-
Ta)XKCHHS 1 BUBAaHTAXKCHHS. [HIIMMH CITIOBaMU, CTAaBKU OPEHH B IIEBHOMY CEHC1
HE 3aJeXaTh BiJl KOHKPETHOTO BUAY TPAHCIIOPTHOI MPOAYKIIil, SIKY BHPOOIISE
CYIHO.

B 3aranpHoMy Bl OCHinoBHICTE po3paxyHky TUE mpencraBnena
Ha puc.l.

* PO'SI)&X}'HOK MOBHOTO 3aBAHTAKCHHA CVIHA

+ Po3paxyHOK 3arajisHOI TPHBAJIOCTI peiicy

BusHaueHHS TOCTIHHAX BHUTPAT

*« BusHadeHHS 3MIHHHX BHUTpPAT

* PO'BI)&X}"HOK MAapXHHATIBHOTO JOXOOV

* Buzpauenna TUE

— S N

€EEEe

Puc. 1. Ilocnioosnicme pospaxynxy THE

Basyrounch Ha JaHUX MPO Pifl BAHTAXKIB, KOPECIIOHACHIIIIO BaHTAXKO-
MOTOKY Ta OCOOJIMBOCTI TOPTIB 3 OOKYy ICHYIOUMX OOMEKEHb Ha MPOXiJHY
0CaJIKy, BHKOHYETbCS IIONEpenHiil BiAOip HAasSBHMX CYICH I BUKOHAHHS
MepeBe3eHHs Ta 1X 3aKpilUICHHs 3a cXxeMaMu pyxy. BuximHi mani ajist pospa-
XYHKIB MOXXYTb OYyTH IIpezicTaBieHi y Tadu. 1.

Tabnuys 1
Buxioui oani ons pospaxynxis
Howmep ITopt IMopt |Biacra | Bantax | [THO, Bincrans | Biacranb
3/m HaBaH- | pO3BaH- | Hb, Ky0.M./T |3 BaHTaxkeM, |y Oajacri,
Ta)XKCHHs | TAXXEHHS | MIJIb MUJIb MUJIb

Ha nepwomy emani po3paxoBYEThCS IMOBHE 3aBaHTaXECHHS CyIHA 3
BIZJIOMOr'0 CIIBBIJIHOLLIEHHS

D, sxuo ulw
0= , (1)
Wiu, sxwo u>w

ne O — po3paxyHKOBE 3aBaHTaXKEHHS CyJHa, T;
D, — yKcTa BaHTAXKOIIIHOMHICTh CY/IHA, T;
W — BaHTA’KOMICTKICTb Cy/IHA, M’
@ — IUTOMA BAHTAKOMICTKICTh Cy/HA, M/T;
U — MUTOMHIT HABAHTAXYBabHHIT 00'eM BauTaxy (ITHO), M*/T.
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Ha dpyzomy emani BU3HAYAETLCS 3arallbHa TPUBAIICTE peiicy (Ip), AKa

CKJIaJIA€ThCS 3 TPUBANIOCTI Yacy Ha xony (fy) Ta Ha cTosHI (£op).

Ha mpemvomy emani po3paxoBYIOThCS IOCTiIHI BUTpPaTH Ha YTPH-
MaHHs cynHa. CKIaJoBUMU IIMX BHUTpAT €: 3apoOiTHA IJIaTa eKimaxy CYIHa;
BUTPATH Ha Xap4yyBaHHS €KilaxKy; BUTpPATH, MOB’S3aHHI 31 3HOCOM MAJIOLIiH-
HOT'O Ta IIBUIKOICYBHOTO 1HBEHTAps, BAPTICTh HaBIraliiHUX MaTepiamiB; a-
MIiHICTPaTUBHO-YIPABIIHCHKI BUTPATH; BUTPATH Ha MOTOYHHI PEMOHT; amMop-
TH3alliliHI BiApaxyBaHHSI.

Ha uemeepmomy emani BUKOHYETbCS PO3PaxXyHOK 3MIHHUX BHUTpAT
(R;,), OCHOBHMMM CKJIaJOBMMH SKMX € BHTpPaTM Ha TaIdBO-MACTHJIBHI
Matepianu, 300pu 3a OOCIYyrOBYBaHHS CylI€H B MOpPTax Ta 3a MPOXOHKCHHS
KaHaJiB.

Ha n’amomy emani BAKOHY€ETBhCS PO3PaXyHOK Map >KHHAIBHOTO JOXOTY
(D )cynmHa 3a peiic

D=F-R )

3M

ne F — BennunHa GpaxTy 3a peiic, 1oi.
Ha ocranHbOMY erami pO3paxOBYETHCS MOKAa3HHUK TaiM-4apTepHOTrO
eKBiBaJIeHTa 3a (popMyJ10r0

TUE=(F-R,,)/t, 3)
ne TUE — noka3Huk TaiiM-4apTepHOro eKBiBaJIeHTa 3a peic, A0, / 100Y.

[TpoMixkHI pe3yNbTaTH po3paxyHKIB 3pyYHO MPEACTABIATHA B TAOIHUIISIX
(Tabmn.2, 3).

Tabruys 2
Excnayamayitini noxasnuku pobomu cyona
HaiimenyBaHHS ITOKa3HHKA YMoBHE On. Hasga cynna
MO3HA4YeH | BUMI :
Py cxema (j)
HS
1 2 | ... ]

TpuBamicTb t 16
XOJIOBOI'0 Yacy 3a penc
Tpusanictb tom 110
CTOSTHKOBOT'O 4acy 3a peiic
3arajbHa TPUBAJICTh PEHCY t, nio
Po3paxyHKOBa KiIbKICTh BAaHTAXY| 0 T
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Tabauys 3
Exonomiuni nokasuuxu pobomu cyona
HaitmenyBanHs VYMoBHE OuHunLi HazBa cynna
MIOKa3HHMKA MO3HAYEHHS BUMIpPY cxema (f)
1 2 | ... ]
Bennunna dpaxty F JIOJ.
Butpartu Ha OyHKep Ry JOI.
[Moprogi 360pu Ry3 JOJI.
KananbHi 360pu R, JOJI.
Po3mip komicii R JIOJI.
KOM
3MiHHI BUTpaTH R, JIOJI.
3a peiic
MapsxuHanbHUR D JIOJ.
JIOX1JT 3a petic
Talim-uapTepHuii TUE 101,/ 100y
CKBIBAJICHT

Ha ocHoBi po3paxoBanux 3HaueHb TUE 3a peiic BU3HAYaeThCs Haii-
OB TPUOYTKOBUH JUISl CyTHOBJIACHUKA BapiaHT BUKOPUCTAHHS CyJHA HA TIe-
peBE3EHHS BAaHTAXKIB 3a CXEMOIO, JUIS SKOi OTPHMMaHe HaMOLIbIle 3HAYCHHS
TUYE.

VY ToMy BUNAJKy, KOJIH CYAHOBIIACHHK MpUHMAE pillleHHs IOJ0 Bill-
(dpaxTyBaHHA CyJHAa B TalM-4apTep, BUKOHYETHCS PO3PaXyHOK IOKa3HHKA
CepeHbO3BAKEHOT0 TalfM-4apTEPHOTO EKBIBaJICHTY 32 ()OPMYIIOI0

—  YJTUE,
TYE = = 4)
:/ =1 tP j
Ha puc.2 HaBeneHo pe3ynbTaTH pO3paxyHKOBOTO MPUKIIAy Ta TOPiB-
HsutbHA giarpama BimHomeHHs TUE cynna tumy «CopmoBcbkuii» 10 TUE cyn-
Ha Tuny «JleHa». Pe3ynbTaTu po3paxyHKy CepeqHbO3Ba)KEHOI'O IOKa3HHKa

TYE nns naHoro npukiaay AaHi B Ta0. 4.

B ocranniii nepiox Ha ppaxTOBOMY PUHKY BCE YacCTillIe 3’ SBISIFOTHCS
rpaBli HOBOI'O THIYy — KPYIHI ONEepaTopchKi KOMIaHii, SKi BKe 3HAYHWUH Yac
MPAIOIOTh Ha TOMY YW IHIIOMY CErMEHTiI PUHKY (IIepeBe3eHHS HaBaJIOYHHX
BaHTaXIB CyJHAMU — OaJKepamH; MPOSKTHUX BaHTaXIB — 0araToIiIbOBUMH
CyJIHaMH Ta T. iH.) Ta HANPAIIOBAIHN CYTTEBI 3B’S3KH 3 (QPaxTyBAILHUKAMU Y
BUTJISII KOHTPAKTIB HA 0OCITyTrOBYBaHHSI IEBHUX BaHTAXKOIMOTOKIB.
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Tabruys 4

Cepeonvoszsaoicene 3HaUeH s MAUM-4apmepHo20 eKi6aienmy, 001./000y

N Tun cynna
Peiic — Y.
«COpMOBCI)KI/II/I» «Jlena»
LnnigiBcbk-Xatia 2467,71 2237,88
Oneca-bapcenona 2459,38 2206,03
IOxamit-ITupeit 3917,65 3665,61
Mapiynonb- AJKup 2310,45 2046,65
CepenHe 3HAYCHHS 2647,26 2394,89
4500,00 114,00%
12,89% - 113,00%
4000,00 3917,65 A
- 112,00%
111,48% R
3500,00 [ 111,00%
’ ./ @ 110,54%
110,27%
- 110,00%
3000,00 - 109,00%
2647,26
- 108,00%
2467,71 !
2500,00 , 2459,38 :
SR 2310,45
, 06,03 ,88% - 107,00%
46,65
2000,00 - T T + 106,00%
Inniviscok-Xaiidpa Opeca-bapcenoHa HOkHMi-Mupei Mapiynons-Amxup CepeaHe 3HaYeHHA
I CopMOBCbKUiA I Jlena —@— CnissigHoweHHa TYE Copmoscbkoro go THE Jlenun

Puc. 2. Iopisnsnvua diacpama TYE 0ns cyoen 06ox munis

PosrnsiHemMo cTparerii CyJHOBJIaCHHKA Ta ONEPaTOPChKOI KOMIIaHIl Mpu
3aKJIIOUCHHI TaliM-4apTepy Ha PUHKY CyJCH OOMEKCHHMX PaiOHIB IJIaBaHH.
Caig BIIMITUTH, IO LI CyJHOBJIACHMKA Ta TaWM-4apTepHOro orepaTropa €
JiaMeTpaIbHO MPOTHIICKHIMHU.

OTxe, cTpareris CyJHOBIACHUKA 3BOAUTHCS JIO BUPIINICHHS MHTAHHS,
Yyl caMOMy BimdpaxTOByBaTH CyAHa Ha pelic abo BigmgaBaTH CyJqHa oOIepa-
TOPCHKHM KOMITaHisSIM Ha YMOBaxX OpeHIu B TaiiM-uaptep. [Ipu mpomy cymHo-
BIIACHUKY JIOIJIBHO 3/1aBaTH CyJHA y TaliM-4apTep TUIbKU SIKIIO BUKOHYETHCS

CHIBBIAHOIIEHHS

Fﬂoﬁ

Aﬂoﬁ

T-4.C. l'[OCT
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1100
ne FT_q'C' — BU3HAYCHA TaliM-4apTepHa CTaBKa 3 OOKY CyTHOBJIACHUKA,

1011./100Y;

1100
V. ex — mocTiiini 1060Bi BUTpaTH CyaHa, JOJ1./100Y;

1100
AC — IUIAHOBH# 100OBUI MPUOYTOK CYJHOBJIACHHKA, 10J1./100Y.

Crpareris ppaxTyBajgbHHKa TIONATAE y TMPU3HAYEHHI TAKOTO PO3MIpy
TaM-4apTepHOT CTaBKH, 32 SIKMM BiH, 31 CBOr0 OOKY, 3aiHTEpECOBAHHUIA B3STH Y
TaliM-4apTep CyIHO Yy CyAHOIUIaBHOI KommaHii. st ¢paxTyBaibHHKa PO3MIp
BUT1THOT TalilM-4apTEpHOi CTABKH BU3HAYAETHCS 3AJICKHICTIO

Flie STUE-AY, (©)
ne AQ,OG— npuOYTOK BiJ| eKCIUTyaTalii cyJHa Ha 100y 3 ypaxyBaHHSIM BHUTpAT

Ha MEHE/DKMEHT, JI0J1./700Y.
BusHavyeHHs po3Mmipy piBHOBa)KHOI TalM-4apTepHOI CTaBKM BUKOHY-
€THCS 32 HACTYITHUM TPaBHIIOM:

1106 1106
FI‘-‘LC‘ < c.¢. < FI‘-‘L(b‘ﬂ (7)

ze F;.q). — PO3Mip TalM-4apTepHOI CTaBKH, 110 3aJ0BOJIbHSE SIK CYIHOBJIACHH-

Ka,
Tak i ppaxTyBajJbHUKA, TOI./00Y.

Janmi MO)KHa BHU3HAYUTH PO3MIpP €KOHOMIYHOTO e(eKTy Ui CyIHOB-
JIACHUKA MO0 KOXKHOMY CY/IHY Ha IepioJl epeBe3eHb, SKUil MoTpideH ¢paxry-
BaJIbHUKY, BUKOPHCTOBYIOUH (hOPMYITY

TocT

00
E:(F;;.(b.7]/ﬂ )'tha (8)
e Y t, — TPHUBAJIICTh PEHCIB 3a eKCILTyaTalliiHui mepio, io.
Sty =N, 1, ©)

ne N, b~ KUTBKICTh peiiCiB 3a eKCIUTyaTaIliiftHui 1mepio.

(10)

ne T, — excruyaTauiiinuii nepion, ai6.
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Bucnoeku. Ilicnsg po3paxyHKy CepeAHbO3BaXKEHOI'0 3HAYCHHS TaiiM-
YapTepPHOro CKBIBAJICHTY /ISl YCIX CXeM, Ha SIKMX 3aJisiHi Cy[IHa, IO PO3rJls-
JIAFOTHCS, CyTHOBJIACHUKOM POOUTHCSI BACHOBOK PO HAWMIPUOYTKOBIIIIE CYJTHO.
SKmo cepeaHbO3BKEHHH MOKAa3HUK TaiM-4apTepHOr'0 €KBiBaJEHTa Oiiblle

a00  JOpIBHIOE PHUHKOBOMY INOKa3HUKY (TYE > TquuHK ), EKCILTyaTallis

Cy/IHa Ha HampsIMKaX, 10 PO3TIBIIAIOTHCS, € ePEKTHBHOIO.

SIK1Io BHUpINIY€EThCS MATAHHS 3/1a4i CyHa (PpaxTyBallbHUKY Ha YMOBaX
TaiM-uapTepy, 3HadeHHs nokazHuka TUE po3paxoByeTbes 3a KOXKHOK MOXK-
JUBOIO CXeMOI0 pobotu. HalOinbin e eKTHBHIM HANPSIMKOM € TOH, Ha SKOMY
JOCATAEThCs MakcuMalibHe 3HadeHHs TUE. 3a 1iM HanmpsMKOM BH3HAYa€ThCS
piBHOBakHa (hpaxToBa CTaBKa JUIsi 000X 3alliKaBJIICHUX CTOPIH (CyIHOBIIACHHUKA
Ta QpaxryBaibHuKa). OTprMaHe 3HA4YeHHS (PaxTOBOI CTAaBKA € OJHHM 3
BHpIIIAJBHUX €JIEMEHTIB JJ1s1 0()OpMJICHHS JOrOBOPY TaliM-yapTepy Ha BU3HA-
YeHUH mepion Jacy.
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YK 65.011.46:656.614.32
A.T'. lllubaes, /1.0. BumneBckuii

OBOCHOBAHME ITAPAMETPOB 3®®EKTUBHOCTH JUHEMHOI'O CEPBUCA
YHUBEPCAJIBHBIX CYJOB JISA I'PY30BJIAJAEJIBIIA U CYJOBJIAIEJIBIA

B cmamve o6ocHO8vIBaOMCA YCI08US IPHEKMUBHOCU TUHEUHO20
cepsuca YHUBEePCAIbHO20 CYOHA HA 0aze KOMAPOMUCCA UHMEPECcO8 — CYO08Ia-
denvya u epyszosnadenvya. Ilpedcmasnennviil. N00X00 OCHOBAH HA YEHOBOU
KOHKYPEHYUU JTUHEHbIX CEPBUCO8 VHUBEPCATILHBIX CYO08 U CYO08-KOHMEUHEPO-
60308. I panuyvl KOHKYPEHMOCNOCOOHbIX Mapudos IUHeUH020 cepeuca pac-
CMampugarOmes He JOKAAbHO (HA MOPCKOM YYACMKe), d C Y4emom Gcell Cuc-
membvl O0OCMABKY PY308.

Knrouesvle cnosa: nunetinwlii cepsuc, YHUSepcaivbhoe cyoHo, mapud,
cucmema 00CmasKu, 3hpexmusHocmo.

Y cmammi obrpynmosyromocs  ymosu  epexmusHocmi - IHIIHO20
cepgicy yHigepcanbHo20 CYOHA HA 0A3i KOMHPOMICY iHmepecié — CYyOHO8NAC-
Huxa i eammaxcosnracuuxa. Ilpedocmasnenuti nioxio 3acHOBaHUUl HA YIHOBIU
KOHKYPEeHYIi TIHIHUX CepBicCi8 YHIBEePCANbHUX CYOeH i CYOeH-KOHMEUHePOo8O3is.
Medici KOHKYPEeHMOCHPOMOINCHUX Mapu@ie JTIHIIHO20 cepeicy Po32na0armbCs
He TOKAIbHO (HA MOPCHKIU OLIAHYL), a 3 YPAXy8anHaM 8ciei cucmemu 00CmasKu
8AHMADICIE.

Knrouosi cnoea: ninitinuil cepgic, ynigepcanvbhe CyoHo, mapugh, cuc-
mema 00OCMAeKu, eqheKxmugHicmb.

Conditions of efficiency universal vessel linear service are substan-
tiated on the base of compromise of interests — the ship owner and the cargo
owner. The presented approach is based on the price competition of universal
vessel and container ships linear service. The boundaries of competitive tariffs
linear service are considered not locally (on the sea area), but with according
the whole delivery system.

Keywords: linear services, universal ship, tariff, delivery system,

efficiency.

BBenenue. HecmoTps Ha pa3BUTHE KOHTEHHEPU3ALIMU MOPCKHUX TEpe-
BO30K, CIIELHAIM3ALMS IPOU3BOJACTBA HA ME&XIYHAPOJHOM YPOBHE IOPOKIAET
npoexmHule 2py3vl, B OONBIIMHCTBE CIIydacB HE MOJISKAIIUE KOHTEHHepH3a-
nuu. Takke BBICOKHI YpOBEHb 1IEHOBOM KOHKYPEHIIMH B paMKax riio0aiu3a-
IIMM PHIHKOB 3aCTaBJIsICT IIPOM3BOAUTENICH M MPOAABIIOB 00CCIICUYMBATL CHH-
JKEHHE JIOJIM TPAHCIOPTHBIX 3aTpaT B KOHEYHOM II€HE TOBapa, 4YTO TaKXKE BO
MHOTHX CIIy4asix mpebyem omKrasa om KoHmeuHepusayuu.

© IlIuéaer A.I'., Bumnesckuii J1.0., 2015
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[Ipu >TOM HaOMOJaeTCs MOBBIIICHHE CIPOCa Ha MOCTaBKW HaBajo4-
HBIX, HACBHITHBIX ¥ HAIMBHBIX TPy30B HEOONBIIMMHU TMapTHSIMHU. Bce 310 00y-
CIIaBJIMBaET HEOOXOIUMOCTh MCIOJIb30BAHUSI YHUBEPCAIBHBIX CY/IOB B PaAMKax
PETYISIPHBIX MOPCKHMX COOOIIICHHH.

OcHoBHBIE npeumywjecmea 05 2py3061a0eabyes Npu UCIONIb30BaHUU
yeaye TUHEUH020 Cepeuca YHUGEPCAIbHbIX CYO0E:

e BO3MOXKHOCTh 3HAYHMTENHHOTO BAapbHUPOBAHUS pPa3MEpPOM IapTHH
Ipysa;

® BO3MOXKHOCTh MOPCKOW MIEPEBO3KH HEraOapUTHBIX IPY30B;

® OTCYTCTBHE HEOOXOJNMOCTH PEIICHUSI BOIPOCOB, CBSI3aHHBIX C KOH-
TeifHepu3anue rpy3a (apeHaa KOHTeifHepa, BO3BpAT MOPOXKHEr0 KOHTEHHepa,
cradpupoBka u T.11.);

® BO3MOXKHOCTH OTIIPaBKU Tpy3a B MOPTHI, KOTOpHIE HE CHENHaTIU3H-
pyloTCA Ha TiepeBalike TPY30B B KOHTEHHEpax;

® BO3MOXXHOCTh OTIPaBKH Ipy3a B MOPTOMYHKTHI 0e3 HaJuiexamei
Meperpy30uHoi TEXHUKH, Onarogaps HAIMYUIO Ha CyJax COOCTBEHHOTO Tepe-
IPy304HOr0 000pYyI0BaHUS;

® BO3MOXKHOCTh SKOHOMHHU Ha TPAaHCHOPTHBIX 3aTpaTaxX, CBA3aHHBIX C
KOHTEWHEepHU3alunei rpysa;

® BO3MOYKHOCTh OTIIPaBKU Tpy3a B KOHTEHHepe B MOPT, KOTOPHI HE
00CIyXKMBaeTCs TMHECHHBIMI KOHTCHHEPHBIMH TEPEBO3YMKAMH.

AHAaJIU3 JUTePATYPhbl M BblleJIeHUe HepelleHHOoli YacTH npoodaemMbl.
Opranun3zamus paboTsl CYZ0B B JINHEHHOM CEKTOpPE CYIOXOJICTBA MPEATIONaraeT
pellieHre TEeNoro KoMIuieKkca 3a1ad — (GopMupoBaHUs cxeM paboThl CYIOB,
obocHOBaHUS cocTaBa (DIOTa, PACCTAHOBKH CY/IOB IO CXEMaM, COCTABIICHHS
pacnucanus U T.1. JlaHHOH mpobiiemMe yIemnsuioch JOCTaTOYHOEe BHUMaHHUE CIie-
[HAJTUCTaMU MOPCKO# TpaHcopTHO# oTtpaciu ([ 1-5]).

Kak mokazan KpUTHYECKHMH aHANM3 MyONUKAlMid — MPAKTHYECKH BCE
COBpEMEHHbIE Hay4yHbIE HCCIENOBAaHUS JMHEWHOTO CEeKTopa CyAO0XOJACTBa
MOCBSIIEHBl KOHTEHHEPHBIM IepeBo3kaM (Hampumep, [6]) 1, B OONBIIMHCTBE
CBOEM, HE MOTYT OBITh MCIOJB30BaHBI JUIS PEUICHHUS KOMILUIEKca 3ajaad, CBS-
3aHHBIX ¢ PabOTON YHHBEpCAIBHBIX CYJIOB B JaHHOM cekTope. MccnenoBanus
COBETCKOT0 Teproja, KOraa YHUBEpCaIbHBIE CyJa COCTABIISUIN 3HAUNTENbHBIH
CETMEHT B CTPYKTYpPE MOPCKOT'O TOProBOro (iota, OpUEeHTHPOBAHBI HA TUIAHO-
BYIO 9KOHOMHKY U TpeOYIOT pa3BUTHS H MepepaOdOTKH ISl PHIHOYHBIX YCIIO-
BUI.

Kpome Toro, onvH 13 EHTPaIbHBIX BOIIPOCOB MPU OPTaHU3ALNHU CYI0-
XO/HOW JIMHUK — TapudHas nonutuka. Hecmorps Ha To, 4TO IIeHOOOpa3oBa-
HUIO B CYIOXOJCTBE YAENSIM BHUMaHHE MHOTHE HCClenoBaTenu (Hampumep,
Paxogenkuiit H.A. [7], Jlankun A.W. [8; 9], XKuxapesa B.B. [10]), Tem ne me-
Hee, UX paboThl 0a3upOBAIUCh B OCHOBHOM Ha CE0ECTOMMOCTH TMPOJIYKIIUU
MOPCKOT'0 TPAHCIIOPTA, UCCIEOBAIUCEH yTH €€ CHIDKEHUS (HampuMep, 3a CUeT
MTOHMKEHHBIX CKOPOCTeH, Kak y Paxoserikoro H.A. [7]).
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B coBpeMeHHBIX YCIIOBHSIX, KOTJa JIOTUCTUYECKUH MOAXO/ K JIOCTaBKE
Tpy30B sBIsieTcsi 0a30BBIM W TIpENIoNaracT WHTErpajbHOE pPaccCMOTPEHUE
M3JIEPIKEK T10 JOCTABKE TPY30B HAa BCEM IYTH MX MPOXOXKJICHHS, TapudHas mo-
JUTHKA TPAHCIIOPTHBIX MPEINPUATHIA JTOHDKHA PACCMaTPUBATHCS TaKKe B JIaH-
HOM KoHTekcre. [1oaToMy cuMTaeM, YTO BOMPOCHI MPOCKTUPOBAHHS TapH(OB
JIMHEHHOM CyIOXOIHOW JIMHUU JTOJKHBI OBITh MCCIICIOBAHBI C IMTO3UI[UU COBpE-
MEHHOTO — JIOTUCTUYECKOTr'0 TOAX0/1a.

IIpoexkTUpoBaHHe ATbTEPHATHBHLIX BAPUAHTOB /IOCTABKHM TeHe-
PAJBHBIX TPY30B C HCHOJb30BAHMEM JIMHEHHBIX CepPBHUCOB. [Ipednocwvii-
Kamu OpraHHW3allvs JIMHAM Ha ONpENeNIeHHOM HAINpPaBJICHUM C YHUBEpPCAIIb-
HBIMH CyJaMH WM BKITIOYCHHsI YHUBEPCAIBHBIX CYIOB B POTAIlMIO B pamKax
CYIIECTBYIOIINX JTHHEHHBIX MAPIIPYTOB, MOTYT OBITH CIICAYIOIIUE:

1) crpykTypa Tpy30MOTOKOB BKJIIOYAEeT B ceOSl MHOMECTBO MEIKHX
MapTUH Pa3IMYHBIX BUJOB IEHEPAIBHBIX TPY30B («OpehK-0aik»);

2) cylecTByeT YCTOWYMBBIM I'Py30MOTOK I'€HEpalbHOTO MM Macco-
BOTO T'Py3a, HO MAPTHOHHOCTh HE OOECIEUMBAET CYIOBYIO MApTUIO JNaXKe IS
CYZIOB OTHOCUTEIHHO HEOOMBIIOro TOHHAXA. TakuM 00pa3oM, TMHHUS MOXKET
OBITH OpHUEHTHPOBaHA Ha HEOOINbIIME MAPTUH HABAJIOYHBIX I'PY30B U «JIOTPY-
KaTbCs» TOMYTHBIM OpeiK-0amkoM;

3) Qopmupyercsi yCTOHYHBBIN IPy30MOTOK «IIPOEKTHBIX TPY30B», HO
00BbeMBI MX TIEPEBO30K HEIOCTATOUHBI JJISI HCIIOIB30BAHUS CYJIOB TOJNBKO YIS
MEpEeBO3KK JIAaHHBIX TPY30B. B 3TOM ciiydae CyIHO C «IIPOEKTHBIM TPY30M»
TaKXKe «JJOTpYyKaeTCs OpeHK-0aIKoM.

B HekoTOpBIX citydasx rpy30Biajieliell alprHopH JIOKEH MCIONb30BaTh
YHHBEPCAIBHOE CYJHO B CHIy CHEHU(UKU rpy3a (Hampumep, HerabapuTHbIC
Tpy3bl), B OTJENBHBIX CUTYAIHSIX TPY30BIaielel] IMEET BO3MOXKHOCTh BHIOOpA.
Takum 00pa3oM, C TOYKH 3pEHHS TEXHOJOTHH IEPEBO3KH, BO3MOXKHBI Clie-
JyIolIMe albTepHATHBHBIC BapHaHTBHl CHCTEM JIOCTABKUA T'€HEPaJbHOTO Trpy3a
(mpumep asns BapuanTa 3kcriopta Ha ycnoBusix CIF) (puc. 1).

ABTonepenoika -
Ipyia B = M
KOHTeREEPE e ] u_pu\.m nepenoika
Ce rpyia B KoHTeiinepe
= CTAPDHPOBKA HKeaemotopomnas == e : [-‘!i'l:_[]‘,:m“ ;
= nepeBoika rpyia B - = —
= KoHTeiinepe ]
= =
- ABTONEPEBOIKA 2z Mopekas nepeBoska
= HeRoHTeliHepnsn CTADDHPOBKA = rpyia B KoHTeiinepe
= POBANHOTO TPYia = - YHHBEPCAThHOE
~ - CVIHO
',-=
= = <
- Aeaesnoaopos- = Mopckas nepesoika
= Had NepeBoiKa : =] HeKOHTellHepHInpo-
rpyiap = = BaHHOTO IPY3a—
VHHBEPCATBHOM f_ - YHHBEPCATBHOE
BaroHe = CYIHO

Puc. 1. Anemepnamusnvie gapuanmoi
cucmembl 00CMABKU 2EHEPATLHO20 2PY3a C MOYKU 3PEHUsL MEXHOA02UU
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[ToMuMO anmbTEepHATHUBBI C TOYKH 3PEHUS MPAHCHOPMHO-MEXHOL02U-
yecKoeo npoyecca, B pacliopsKEHUH TPy30BIIajieblia BO3MOXHOCTh BapbUPO-
BaHUS AIbMEPHAMUBHBIMY NOPMAMU NePesalKu, YTO 00yClaBIUBaeT MHOXe-
CTBO aJIETEPHATUBHBIX CXEM JIOCTABKH TPYy3a.

WuTerpupoBanne pacCMOTPEHUE MEXHOL0SUYECKUX U 2e0epahuiecKux
anvmepHamus To3BOJsIET chOpMUPOBATH CIIEMYIONINE BO3MOXKHBIC BapHaHTHI
JIOCTaBKH T'eHEPaNIbHEBIX TPY30B (puc. 2).

A)

K]

' YaacroR IPpaECHOPTHPOREN TpYyIa B xouTelinepe
v YMactor TpasciopTHposEs (pyaa Do nenonkiosamn vorreiinepa

Puc. 2. Cumyayuu ¢ aromepHamuHvlMu 8apuanmamu 00CmasKu py3a
¢ /be3 UCnonb306aHUSA KOHMEUHEPA U TUHENHO20 KOHMEUHEPHO20 Cepauca
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AHanu3upys ykazaHHBIE aTbT€PHATUBHbIE BAPUAHTHI IOCTABKU C HO3U-
yuu cyoosnadenvya YHUSEpCaIbHo20 CyOHd, OTMETHM, 4YTO paboTa yHHUBEp-
CaJIbHOTO CyJlHA B paMKax JINHEHHOTO CepBHCa MOXKET OCYIIIECTBISITHCS:

- B YCIIOBUSIX (OKECTKOI» KOHKYPEHIIMH 0 OTHOIICHUIO K KOHTEHHe-
pOBO3aM — B CUTYalllH, KOT/Ia MOPTHI 3aX0Aa COBMAAaloT (pHc. 2, A);

- B CUTyalliH, KOrJia IMOpPThI OTIIPABJICHUA HWJIM HA3HAYUCHUSA OTINYAIOT-
Csl OT KOHTEHHEPHBIX JUHEWHBIX cepBHCOB (puc. 2, b, B). B aTom ciyuae cep-
BHC YHHBEPCAJIbHOTO CYIHA, MOXKET ObITh OoJIee MPUBIEKATEIBHBIM JUISI MHO-
T'HX TPY30BJIAJICNBIEB OJlarofapsi SKOHOMHH Ha HA3EMHOM COCTaBIISIIONICH B
o0111el CTPYKTYpE 3aTpar.

Omnpenenenue ycjaoBuii 3¢(PeKTUBHOCTH HMCNOJL30BAHUS JIMHENH-
HOT'0 CepBHCA YHUBEPCAIBHBIX CYA0B s Ipy3oBiagensuna. Hecmorps Ha
TO, YTO TEHJICHIIUU MOCICIHUX NECITUICTHH B TPAHCIOPTHOW cdepe ompene-
JISIIOT OTHONIEHHE K PacXo/iaM, Kak TOJIBKO K OJJHON W3 COCTABIISIIONINX CUCHIE-
Mbl Kpumepueg 6vloopa nyduieco sapuanma docmasku (Bpems, HaJleKHOCTb,
Ka4yeCTBO U T.H.), TEM HE MCHCC, TCKyllasd 3KOHOMHYCCKasA CUTyalusi BO MHO-
T'uXx CliydasaX B Ka4€CTBC I'NTaBHOI'O KPUTCPHUA OINPCACIIACT CYMMAPHBIC 3aTPaThl.
[MoaTOMYy KOHKYpEHTOCTIOCOOHBIE TapH(bI JTMHEHHBIX YHUBEPCAIBHBIX CYIIOB
JOJDKHBI 00ECIICUHUBATh MEHbUUE CYMMAPHble 3ampambl 2py3081adenvya no
MPAHCNOPMUPOBKE NAPMUL 2PY3d 8 CPABHEHUU C 8APUAHIMOM UCHOIb30BAHUS
KOHMEUHEPHO20 TUHEUHO20 CepaUca.

Unentudunupyem yciaoBusi, TpU KOTOPHIX TPY30BIAJCIbIIaM IIEJIeCO-
00pa3HO HCIOIB30BaTh JIMHEHHBIC CEPBUCH YHHBEPCAIBHBIX CYJ0B, YTO CIy-
KHUT OCHOBOH sl ()OPMUPOBAHUS BIIOCIEICTBUM MX KOHKYPEHTOCIIOCOOHBIX
tapupoB. OTMETHM, YTO pelICHHE JaHHOTO BOIPOCA TPEOYET UHIMEZPaNbHO20
paccmompenusi BCeil CUCTEMBI JOCTaBKH I'Py30B, TaK KaK [EHOBOE MPenMyIIie-
CTBO TEPEBO3YMKA HA MOPCKOM YYacTKE JOCTaBKH MOXET HE 00ecleunBaTh
TAKOTO YPOBHS CyMMAapHBIX 3aTpaT rpy30BJajlelibla, IPU KOTOPOM JJIsi HEro
BapHaHT TPAHCIIOPTHPOBKU C YYACTHEM YHHBEPCAIBHOIO Cy/HA CTaHOBHTCS
OKOHOMHWYCCKHU MMPUBJICKATCIbHBIM.

[Ipoananu3mpyem BCIO TIETTOUKY 3aTpar, CBA3aHHBIX ¢ TAPTHEH Tpy3a ¢.

CyMMapHbIe 3aTpaThl TPy30BJIAJIENbla MPH JOCTAaBKE T'€HEepabHBIX
rpy30B 0€3 KOHTEHHEpU3aIHH

R — lepancn +R]17PP +Rlxp +RM17 +R]np +R2mpancn +R217PP +R;p +R2np’ (1)
mpancn

rae R (q,u,L) — pacxosl Ha TPAHCIOPTHPOBKY MapTHH rpy3a ¢ (T)

B MOPT (U3 mopTa);
U — yIebHO-TIOTPY30UHBII 00beM Ipy3a;

L — paccTosiHuE IEPEBO3KY;

PP
R (u,q) — pacxoibl Ha MOTrPYy30-pasrpy3odHbie paboThl B MOPTax,

KOTOpBIE€ 3aBUCAT OT pa3Mepa Ipy3oBOM mapTuu ¢ (peub HIET O CKHJIKaXx,
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KOTOpBbIE MOTYT MPENOCTABIISATHCS JJIs MapTHii OoJbIIoro odbhbema), OJHAKO,

JUlsl HE3HAUYMTENbHBIX 110 pasmepam ¢ , RYF (u);

xp xp
R, (q,t ) — 3aTpaThl Ha XpaHEHHE MApTHU TPpy3a ¢ B TOPTY 6 Teue-
p
HHE BPEMEHHOIO IPOMEXYTKa [ (CpelHecTaTHCTHIECKask BENMYNHA);
R (q) — MpOYMEe 3aTpaThl, CBA3aHHBIC C MPOIECCOM TPAHCIOPTH-

POBKU TapTHu Tpy3a ¢ — odopMIICHHE TaMOXKEHHBIX JJOKYMEHTOB, CTPaxoBa-
HHE, DKCIIEANPOBAHUE U T.II;

M1l M1 o
R"™ (q,u, L") — cTouMOCTh MOPCKO#1 MTEPEBO3KH;

I — paccTosiHEE MOPCKOI TIepEBO3KH.

Otmerum, uto (1) yuuThIBaeT BCe 3aTpaThl CBSA3aHHBIE C JOCTaBKOM
rpy3a. OmHaKo, B 3aBUCHMOCTH OT 0a3uca MoCTaBKH, cocTaB (1) MOXKeT ObITh
n3meHeH. Hanmpumep, nns BapuanTa skcropta Ha ycnoBusix CIF, (1) mpumer
BH/T

R =R1mpalzcn +R117PP +Rlxp +RM]7 +R1np- (1*)

He orpannumBas oOIIHOCTH, Oy/IeM CUHMTATh, YTO MPH BHIOOpPE MEXKIY
JIOCTaBKOHM Tpy3a C HCIONB30BaHHEM KOHTEiHepa wiu 0e3, pedb HJIET O map-
TUSX ¢ OTHOCHTEIBHO HEOONBIIOro pa3Mepa, MEHBIIE CY/IOBOM MapTHH JIaxe
JUIsl CyZIOB HE3HAYMTEIBHOrO JiefiBeliTa. Tak Kak B TPOTHBHOM cliydae YyKa-
3aHHas pobJeMa BbIOOpa, KaK MPaBHIIO, HE pACCMAaTPUBACTCS.

[Ipu nocraBke rpys3a ¢ HCIOIb30BAHUEM KOHTEWHEPOB, pACXOJbl aHa-
JIOTHYHBI, HO JIOOABJISIFOTCS JIOTIOJTHHUTENLHBIE PAcXoibl, CBA3aHHBIE CO cTad-
¢dupoBkoii/pacctadupoBkoii KoHTelHepa. [lnaTa 3a HCMONB30BaHUE KOHTEH-
Hepa BKIIIOYCHA B CTOMMOCTH MOPCKOM MEPEBO3KH, KaK U CTOMMOCTh IIJIOMOU-
pOBaHUs KOHTEMHEPA, TIOITOMY

¢ <, [IPP A Ml
Rkoym — Rll\,mpancn +le, +R1K,‘Cp +RK, +R1I<',Ilp +R2K,mpaucn +

+R£<,I'IPP +R;’Xp +R£’,np +R1K,cmaqb +R§',cma¢

2

Jna Bapuanta nmpogaxu Ha ycnoBusx CIF, TpancmopTHbie 3aTpaTsl
JKCIIOpPTEpPaA COCTABAT

Rkonm — R]k,mpancn +R]1<,17PP +R]K,Xp +RK,M17 +R]r<,np +R]r<,cma¢) ] (2*)

EcTecTBEHHO, YTO KOMMEPYECKM NPUBJIEKATENBHBIM JJI IPy30Bia-
nenblia OyAeT BapHaHT IOCTAaBKM T'CHEPAIBHOTO rpysa 0e3 HCIONb30BaHUS
KOHTEHHEpa IpHU yCIOBUU

AR=R""-R>0. 3)

103



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

Jlnst BapuanTa nipogaxu Ha ycnoBusx CIF

AR — (Rlx,mpaycn _R]mpaycn) + (R]x,ﬂPP _R]ITPP) + (R]x,xp _Rlxp) +

4
+(RK,M]7 _RMH)+Rlx,c'n1agl1 + (Rlx,np _R]np)

CornacHo CyIIECTBYIOIIUM YCIOBHSAM Ha PhIHKE TPAHCIOPTHUX YCIYT,
pacxojipl Ha TaMOXXEHHOE O(OpPMIICHHE M DKIEAUPOBAHHE TNPAKTUYECKH HE
3aBHCAT OT TOTO — OOCIIy’)KWBaercsi rpy3 B KOHTEHHeEpe, WK HET, (Harmpumep,
o opMIIeHHE TaMOXXCHHOH JeKJIapalliy OCYIIECTBIAETCS Ha MapTHIO TOBapa
BHE 3aBHCHMOCTH OT KOJHMYECTBa KOHTEHHEPOB, B KOTOPBIX JOCTABJISETCSA 3Ta
MapTus), IOTOMY CIIPaBEITMBO

(RS ~R")=0. 5)

ITonarasi, 9TO BO BCEX MOPTAX YCTAHOBJIEH CPOK OECIIATHOIO XpaHe-

X
HUSA, TO TIPUHSB, 4TO f;’ COOTBETCTBYET JJAHHOMY yCIOBHIO, ONy4aeM

R"" =R =0. (6)
Taxum 006pazom,

AR — (le,mpalzcn _lepalzcn) + (RIK,HPP _RlﬂPP) + (RK,M” _RMH) + le,cmaqb . (7)

Pacxoner Ha IIPP B mopTy ompemenstorcst 3a 1 T s TeHEpabHBIX
rpy30oB He B koHTelHepax U 3a 1 TEU s rpy3oB konTeiiHepax. Takum oOpa-
30M,

R]K,IYPP — K .fK,IYPP , (8)

rae K — KOIM4ecTBO KOHTEHHEPOB, KOTOPOE OIpeneseTcs Kak

K{‘IWJ], ©)

W — BMeCcTUMOCTb KOHTeWHepa, a pacxoasl Ha [IPP 3a 1 xoHTeliHep paBHBEI

x,IIPP .
f — tapudHas craBka Ha [IPP mi1st KoHTEiHEPOB.
B cBoro ouepens, ais reHepanabHbIX IPYy30B HE B KOHTEIHEpax

RIHPP — fﬂPP(u)‘q )

CTouMOCTh MOpPCKOH TIepeBO3KH KOHTEWHEpa ONpenessieTcs: Tapugom

muann [ u manGaskamu Af ", CBA3aHHBIMM C YCJIOBUAMH TIEPEBO3KH, CIIe-
UKo Tpy3a, MOPTOB 3aX0/a, MapuIpyTa cieqoBaHus. Takum oOpazom,
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RK,MH :K-(fK(LMn)+AfK).

Jlnst yHUBEpCalbHBIX Cy/I0B, pabOTaIOIINX B paMKax JIMHEWHOU (HOpMBI
CYZIOXOJICTBA, Tapu(bl yCTAHABIMBAIOTCS, KaK MPaBHUIIO, 32 1 T rpy3a, HO ¢ yde-
TOM YJeNbHO-TIOTPY304HOT0 00beMa (Tak Ha3bIBaeMble, KitaccHble Tapudsbl). To
ecTh (pakThyecku Tapud paccUUTHIBACTCS, UCXOAS M3 HCIOIB30BAHUS TPY30-
BMECTUMOCTH CYJHA, H JIajee, sl pa3NYHbIX KaTeropuid rpysa (¢ TOUKH 3pe-
uust YIIO) ompenensirorcst Tapudsl 3a 1 T Ui BBIJCTEHHBIX KJIACCOB TPY30B.
Takum 00pa3om, MOXKHO CUUTATh, YTO

R™ =(f"u, L")+ A/ (W) -q = (/" (L, W)+ A ) u-q , (10)

rne [ (u,W*),Af”(u) — coorBercTBenHo, Tapud 1 HaxOaBKa 3a 1 T 1u1st MOp-
CKOIi TIEPEBO3KH YHHUBEPCAIbHBIM CYJHOM JUISl 3aJaHHOU Tapu(HON TpPYIIIIbI
rpy3a (MCXOs U3 YAEIbHO-TIOrPy304HOro 00bema);

W € — rpy3oBMecTHMOCTH Cy/HA;

f ”3y (LM",WC),Af sz — COOTBETCTBEHHO, Tapu(d W HagdaBKa 3a | M s

MOPCKOU IEPEBO3KH YHUBEPCAIbHBIM CYIHOM.
B utore,

R]K,mpchn — K ‘fx,ofc()(u’L)

NI

R]l(,mpaHCn :K_f"’a(u).L , (11)

K ,21C0 K,a .
rie f s f , COOTBETCTBEHHO, TapuQ KeJIe3HOW JOPOrH U aBTOMEpE-

BO3YMKa, OTHECEHHbIA K KOHTEHHEPY.
IIpu nocraBke rpy3a B MOPT HEKOHTEWHEPU3WPOBAHHOIO Tpy3a, cIpa-
BEJUIMBO CIEAYIOIIEE:

lepancn — Ks _fola) (M, L)

NI

R]mpaHCn — Ka _fa (I/l) L , (12)

a
rae Kg u K , COOTBCTCTBCHHO, KOJMYCCTBO OTIIPAB/ISIEMBIX BaroHoB M
KOJIMYECTBO aBTOMOOMIILHBIX OTIIPAaBOK.

cfglefgl o
we we

a
rae Wg 158 W - pr3OBMeCTI/IMOCTI/I YHI/IBepCEU'H)HBIX BAaroHoOB " aBTOMO6I/I-
JIei.
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Kak Bpllie 06110 OTMEYEHO, pacxXoibl Ha HA3eMHYIO TPaHCIIOPTUPOBKY,
3aBHCAT OT YJCNBHO-TIOTPY304HOrO0 0O0beMa Tpy3a, KOTOPBIM OIpeenseT
3arpy3Ky aBTOMOOWJISI, KOHTEHHepa, JKeIe3HOJOPOKHOIO BaroHa. A, Kak u3-
BECTHO, CTOMMOCTH JaHHBIX NEPEBO30K, KaK MPaBWJIO, YCTaHABIMBAIOTCA B
1enoM (Ui BaroHa, KOHTeHHepa, aBTOMOOMIIS, XOTSl M C YYETOM 3arpy3KH).

OtmeruM, 4TO B JATBHEHUIINX PACCYXKIEHUSIX PACCTOSHUE HA3eMHOM
MEePEeBO3KH MPUHHUMAETCS CPEIHECTaTHCTHYEeCKOe [UIsI paccMaTpUBaeMOil
KaTeropuu rpy3os.

C yderoM TIPpUBENEHHBIX 3aBHCHUMOCTEH, a TaKXe HCIOIb3ys

R = K- "% (u), (7) npeoGpasyercs B CleyolIee BHIPAKCHHE:

AR = (K- f** (@, L)~ K" £ @, L)+ (K- " = {7 (u)-q) +

. (14)
KLY A~ ET WY+ A ) u-g)+ K- f7 ()

Jnst ompeneneHns KOHKYPEHTOCIOCOOHBIX Tapu(OB JTHHEHHBIX YHH-
BEPCAIBHBIX CYZOB, MOXHO HCIOJIB30BaTh BeIpaskeHue (15), koTopoe momyde-
HO u3 (14) (U1 ynpoIleHus: He yYUTHIBAIOTCS HaI0aBKH K Tapudam)

F @My ug <K f5 L) =K L)+

. (15)
HK - [0 = ) @)+ K- (L) + K- f " (u)

Tawxe B (15) Beipawenue [ *(L"") ne yuuthiBaer paccmarprpae-

MYIO paHee XapakTepucTuky cyana — W . EcrecTBeHHo, 4T0 Tapu( 3aBUCHT
OT pa3Mepa cyJHa, KOTOpBI BIHAET Ha ceOecTOMMOoCTh. Ho BepxHss rpaHHIia
KOHKYPEHTOCIOCOOHOTO Tapuda mpenycMaTpuBaeT HHTEPECH IPy30BIIAACNblIa,
KOTOpBII HE UMEET HUKaKOrO OTHOIICHUS K CY/IHY, YbH XapaKTEPUCTHKH TPY-
30BJIaJIENbIly O€3pa3InudHbl, YTO M HAIILIO OTPakeHUE B mpaBoit yactu (15).

Ycnorue (15) onpenenser epanuyy KOHKYPEeHMOCHOCOOHbIX mapughos
JUHEeHbIX YHUsepcaibhvlx cyoog. Otmernm, uto (15) cupaBemmuBo i TeX
CUTYyallud, KOTJa Tpy3 JOCTaBIsieTCS B MOPT YK€ B KOHTeWHepe (Hampumep,
CETOJTHSI ATO aKTyallbHO JIJISl JIECOMATEPHAIIOB).

Jiisa cutyanum, Koraa rpy3 craggupyercss B MOpTy, TO €CTh JOCTABIIS-
ercsi B MOPT, HANpUMEpP, B YHUBEPCAIBHBIX BaroHax IO JKeJIE3HOH JIopore, TO
obnactb (GOpMUPOBAHUS KOHKYPEHTOCIIOCOOHOTO Tapuda cyxKaercsl 10 pa3Hu-
el B [IPP, cradduposku, u Tapuda KoHTEHHEPHOH THHUH

[ @y g <K f2 = @) )+ K- (L) K S () (16)

EcTecTBEHHO, UTO HA YHUBEPCAIBHOM CYAHE I'€HEPAIBHBINA I'PY3 MOXKET
TaKXXe IEPEBO3UTHCS B KOHTEHHEpax. B 3Tol cuTyaluu aHajornyHoO B Ka4ecT-
BE OCHOBHOI'0 KOHKYPEHTHOI'O IIPEUMYLIECTBA YHUBEPCAJIBHOIO CYJHA BBICTY-
[1aeT CTOMMOCTb IIE€PEBO3KU, W JUIS ONPEACIICHHs I'PAHULBI KOHKYPEHTOCIO-
COOHBIX Tapu(pOB MOXKHO TaKKe Bocnonb3oBathes (15) mim (16) B mepecuere
Ha KOHTENHeEp.
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@dopMupoBanue MNpPeANOCHUIOK MNapamMeTpoB 3¢ PeKTHBHOCTH
JIMHEHHOro cepBHca /ISl CYA0BJIa/ie]bla. YUeT HHTEPECOB IPy30BIIaICIbIICB
MO3BOJISIET YCTAHOBUTH BEPXHHE T'PAHHUIBI KOHKYPEHTOCIOCOOHBIX TapHQOB,
4To OBUIO CHIeNaHo BhIE. TeM He MeHee, CyoBIaeNel] TakKe JODKEH 4eTKO
yCTaHABJIMBATh TPAHUIBI d3PPEKTUBHOW pabOThl YHUBEPCAIBLHBIX CY/IOB B pam-
Kax JIMHEHHOr0 CepBHCa ¢ TOUKH 3PEHUS CBOEr0 KOMMEPYECKOTr0 HHTEpeca.

TaxuM 00pa3oM, HMHTEPECH CYyIOBJIAJENbLA OMPEACIAIOT HHUKHIOK
rpaHuily Tapugos

S (@MW) -+ I < f L ey < f WY, A7)

e S V(L W) — cebecTOMMOCTh MOPCKOM MEPEBO3KU MEKILY 3aaHHBIMU
M

MopTamH (B 3aJaHHOM PETHOHE);
1" — MUHMMAJBHO JIOMYCTHMas HOpMa NPUOBLIH Cy0BIa/eIbLA;

M1 o o
S “P (LM W) — npurnMaeMblii Tapug, OTHECCHHBIH K SAMHUIIE TPY-

30BMECTUMOCTH.

Takum obpazom, napet (15) u (17) wmm (16) u (17) onpenenstor qua-
Ma30H BO3MOXKHBIX 3HaueHU TapudoB yHHBepcanbHOTo cyaua: (15) wmu (16)
3aJ]aI0T BEPXHIOIO TPAHMILy KOHKYPEHTOCIIOCOOHBIX TapHudoB, (17) — HUKHIOKO.
Ha 6aze (17) cynoBmanenen MOXET OCYHIECTBUTh KOPPEKTUPOBKY IOPTOB
3axola M pasMepa CyiHa (YTO yCTaHABIMBAETCA Ha STale IpeJBapUTEIbHBIX
pelIeHHi 0 IMHEHHOMY CepBHCY YHHUBEPCAIBHOIO CyJHA Ha 06a3e pe3yabTaToB
aHaJN3a PhIHKA U POTHO3UPOBAHUS TPY30IIOTOKOB).

J171st KOppEKTUPOBKH MPEABAPUTENBHBIX PEIICHHH 10 TIOpTaM 3axo/ia H

pasmepy CyaHa Clelyer ompenenuTh Xapaktep mosenenus S .7 M wey.

Kak m3BecTHO, ceOecTOMMOCTh MOPCKOH TMEPEBO3KH, ONMPEACISETCS, TMPEKIe
BCEro, pa3MepPOM TOHHAXa U PacCTOSSTHUEM. B KauecTBe KOIMYECTBEHHOW MEPDI
pa3mepa TOHHa)Ka B TEXHHUKO-IKCILITYyaTallMOHHBIX M S3KOHOMHUYECKUX pacyerax
O0BIYHO HCIONB3YIOT JEIBEHT, IPy30M0JbeMHOCTh HITH, KaK B JAHHOM CiTy4ae,
IPYy30BMECTUMOCTh (yKa3aHHbIE XapaKTEPUCTHKH B3aMMOCBS3aHbI JJIS CYJI0B
3a1aHHOM CHENMAIM3ALUH, XapAKTEP B3aUMOCBSI3U IIPEACTABIICH, HAIPUMEp, B
[7D.

B cnennanbHON uTepaType MOXKHO HAWTH PAa3iIM4HbIE BAPUAHTHI BbI-
pakeHHsI ce0EeCTOMMOCTH MOPCKOM TEpEeBO3KH, C Y4eTOM crenu(uKu pemiae-
MO 3aJ]aud, MPEACTABUM BBIpaKEHHE CEOECTOMMOCTH B CIICAYIONIEM BHUIE
(otHeceHHOE K 1 M’ IPy30BMECTHMOCTH):

R R cy .
s @ ey R RO )
M Wt‘ Wc s (1 8)
R W)t + R (W) 1, + R, (W)
+
Wc

rae R — pacxonsl cyaHa 3a peiic;

Rnocm c [y
(W*¢) — cyrounblii HOpMATHB MOCTOSHHBIX 3aTPAT;
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R'”™ (W) — cyTO4HBIIl HOPMATHB IEPEMEHHBIX 3aTPAT HAa XOAY (TOILIH-

IKCh
BO, BOJIA);

Rneercm
oKCn

c 193
(W) — cyrounblii HOpMATUB NEPEMEHHBIX 3aTpaT Ha CTOSHKE;

R'* (W) — noproBsie c6opsI;

nopm

{ ¥ tcm — COOTBETCTBEHHO, XOJI0BOE U CTOSHOYHOE BpEMs.

B [7; 11] npuBogmiivch TEOPETHUECKUE BUIBI 3aBUCUMOCTEH pasiind-
HBIX BUJIOB 3aTpaT M0 CYAHY OT pa3Mepa TOHHaXKa U JTAIbHOCTH MOPCKOI1 mepe-
BO3kd. B [7] B KauecTBe aHAJIUTUYECKOrO BUA 3aBUCHMOCTEN MOCTOSHHBIX H
MepeMEeHHBIX 3aTpaT MO CyOHY OT JeaBelTa mpeasaraercss HCIONb30BaTh
nuHelHble GyHKuuW; B [11] yka3piBaercss Ha HEMMHEHHBIN XapakTep JaHHOH
B3aUMOCBS3H.

st mpocTOThl M3NOKEHHsT OyneM TpuaepKuBaThes [7], u, monaras

LMIY _

t. =—=—, e V — cpenHss dKCIUTyaTallMOHHAsl CKOPOCTb, a [, = CONSt u He

X

3aBUCHT OT pa3Mepa CyIHa JUId 3aJaHHOTO MHOMKECTBA IOPTOB (YTO CIIPaBen-
JIMBO, C YY4ETOM, TOT'O, YTO B KOHTEKCTE JaHHOW MPOOJIEMBl HE PACCMAaTPUBAIOT-
Csl B KQUeCTBE aJIbTEPHATHB Cy/a, KOTOPhIE 3HAYMTEILHO OTIMYAIOTCS 10 Pa3-
Mepy).

C y4eroM TOro, 4To JICJIBEHT, TPYy30M0IbEMHOCT H TPYy30BMECTUMOCTh
JUIA CYZIOB 3aJJaHHOW CIelHalIn3alluy JUHEWHO B3auMOCBs3aHb! [12], To ymo-
MSAHYTBIC 3aKOHOMEPHOCTU CIIPABCIJIMBEBI U IJIA I'PY30BMECTUMOCTH.

CyMMapHasi BeMYMHA TOPTOBBIX COOPOB ONHUCHIBACTCS CTENEHHOM
¢dyHKIHEH 0T pa3Mepa TOHHaXKa (4To OBUIO yCTAHOBJICHO B [7]), TO3TOMY

nep __ c\a
R, =1 W) ,0<a<l, (19)
rae » = const JUisl 3aJaHHOM COBOKYITHOCTH TOPTOB 3aX0/1a.

C yderoM BBIIIEH3I0KEHHOTO, MOIYYUM CIICAYIOIIee BBIPAKCHHE Ce-

OECTOMMOCTH:
MIT

(@ +alr)- ()

S (I ey = . +
M W (20)
Mmii

(bo+b1W")-L7+(co+c,W")-tL,m +r ()"
+

we

rae a,,q, ,bo,b1 ,Cy»C, — KOIPUIMEHTHI 3aBUCUMOCTE HOPMATUBOB MOCTO-

SHHBIX 1 IEPEMECHHBIX 3aTpaT 110 CyAHY OT I'Py30BMCCTUMOCTH.
[IpoBeast HecnOKHBIC NMPEOOpPa3OBaHUsS — IMPUBEIACHHE IOJOOHBIX H

nepeo6o3HaueHns BhIpaxenuit us kosdduuuentos a,,a,;,b,,b,,c,,c, u 3na-
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V' (xoTopyro mojaraeMm IpH-

MCPHO OJJMHAKOBYIO B paMKax Z[ﬂHHOﬁ 3agaun JJid CyJ0B paccMaTpuBacMoro

YeHHsA CpPEAHEW 3KCIUTyaTallHOHHON CKOpOCTH

) B uncioBbie Kodbduumnents d,,d,,d, , nomydaem

JENBEUTHOrO AMara3oHa

21

+d, D" +d, -t +r-(W).

S ) = d‘)'t;,’”,;LMn

M

S

Ha puc. 3 n3o0paxken rpaduk, coorBeTcTBYIOmMi (21) A pac4eTHBIX

JaHHBIX.

_ ..%..
ouuono»ooo»o:

3

J%

130

125

120

2500

TPYZ0BMECTMMOCTE, M.kyEO00

PacCTOAHWE MNepeBoskA, MANK

Puc. 3. 3asucumocmo cebecmoumocmu om paccmosinus nepeso3ku

U 2pPY306MECUMOCTHU CYOHA

const ,

MIT
JUst 3a1aHHOTO MHOXECTBA ITOPTOB MOXKHO cumtath L 1,

moaroMy (21) npeobpasyercs B

(22)

+A+r-W)*,

WC

NUSEES

M

S

rae

tcm *

0"

=d

dl 'LMH +d2 .tcm’gO

A

JIuHuu ypoBHS, COOTBETCTBYIOLIHE 3aJaHHOMY PaCCTOSHUIO TIEPEBO3KH

MO3BOJISIIOT BBIMOJTHHUTH TPaduIecKu

i aHaJ M3 TpaHMIl KOHKYPEHTOCIOCOOHOT 0

tapuda Ha 3aJJaHHOM PacCTOSIHUM TEPEeBO30K. PHC. 4 MILTFOCTpUPYET MPUHITH-

OecTOMMOCTH OT pa3Mepa CyIHa JUIsl pas3iihy-

MMHATHLHBIN BH 3aBUCUMOCTH CC

i rpanuusl (17) mos

, a TaKke GOpMUPOBaHHE OOJIACTH BO3-
1 1OIyCTUMO

¢da ¢ ydeToM BepxHe

3amanHoro mMapupyta L1 (yciaoBHBII npumep).

MOXHBIX 3HAYCHUU Tapu

HBIX 3HAYCHUM pacCcTosAHNA NIEPEBO3KU
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S”;"l(LM”, Wl) . (1 + 1;1[1in )

130
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110 f . mapug ( Ll)
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We
40
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OGHacTs OMYCTIMOTO
FHAYSHILA
KOHKYPEHTOCTIOCOGHOT O
rapuda ama Ll

Puc. 4. Obnacme donycmumvlx sHaueHutl mapuga 0s cyooeiadenvyd

OTMeTuM, YTO Ha CEOECTOMMOCTh MOPCKOH IEPEBO3KH BIIMSCT HE
TOJILKO PACCTOSTHKE, a M MOPTHI 3axoaa. [1oaToMy mogo0HbIH aHaIM3 HEOOXO-
JTIIMO TIPOBOJUTH JUTsl BCEX aJIbTEPHATUBHBIX BAPUAHTOB MapIIPyTOR.

EctecTBeHHO, yeM Oolbllie TOHHAXK, TEM MEHBIIE CE0SCTOMMOCTh MOP-

CKOM MEepeBO3KH, HO BO3MOXKHBIC 3HaUCHHs W orpaHUYMBAIOTCS CrenU(DUKOM
MIOPTOB 3aX0/la U Tpacchl cienoBaHus. Kpome Toro, mporHo3upyeMslii cipoc
TaKXKe OMpe/IeNsieT BEPXHIO U HIDKHIOK TPaHUIIBI pa3Mepa TOHHaXa

W< <, (23)

Taxkum oOpasom, B mpenenax (23) onpedensiromcss KOMAPOMUCCHbLE
BHAYEHUs pazmepa CyOHa, Mapupyma u 0onycmumozo mapuga.

Crnenyer oOpaTUTh BHHUMaHHE Ha TOT ()aKT, YTO IPOBEACHHBIC BHIIIEC
paccyXIeHusl yYUTHIBAIN MOJTHOE UCIIONL30BAHUE IPYy30BMECTUMOCTH CYIHA,
TO €CTh paccMaTpHBajach €ro padoTa B YCIOBHSIX BBICOKOTO YpPOBHS CIpOCa.
OnHako, CEeroMHSIIHSS CUTYallus HA PHIHKE MOPCKUX MEPEBO3OK JIEMOHCTPH-
pyeT MEepUOIUYECKOE OTCYTCTBHE CTAOMJIBHOCTH TPY30BOH 0a3bl, MO3TOMY
OKOHYATENTbHOE MPHUHSITHE PELICHUSI O MapIIpyTe M CyAHE JODKHO OCYIECTB-
JSITHCSL C YUETOM BapUaHTa HEMOIHOW 3arpy3KH CyHa.
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IToaToMy pacder ceOECTOMMOCTH ClIeAyeT MPOBOAUTH ISl BApHAHTOB
HEMOJIHOTO UCIIONb30BAHMS IPY30BMECTUMOCTH

R
S (M Wy = , (24)
L =

rae 0 <k <1 — nons koMmMepuecku BOCTpEOOBAHHOM IPY30BMECTUMOCTH CY/I-
Ha (Ha Oa3ze aHajM3a MPAKTUKH CYIOXOIHOr0 OM3HECA MOYKHO MPUHUMATh
k=0,5+0,8).

Ha puc. 5 nokasan mpumep (A pacdeTHBIX JaHHBIX) 3aBHCHUMOCTHU
ce0ECTOMMOCTH OT TPY30BMECTHMOCTH M KO3((HIIMEHTa MCIIONb30BaHUS TPY-
30BMECTHUMOCTH. HaltoxeHune MmIoCKOCTH, COOTBETCTBYIOMICH YPOBHIO TPaHUIIBI
KOHKYPEHTOCIIOCOOHOTO Tapuda, Ha YyKa3aHHYIO IOBEPXHOCTh IIO3BOJSIET
«OTCEUYb)» NOIYCTUMBIE TPAHUIBI I'PY30BMECTUMOCTH C YYETOM PHUCKA IOTEPHU
YacTH IPy30BOi 0a3bl.

180

rPYS0EMECTMMOCTE

Puc. 5. 3asucumocmo cebecmoumocmu
MOPCKOU REPEBO3KU OM 2PY306MECUMOCTIU
U KodppuyueHma ucnonb308aHus 2py306MecmumoCmu

Takum 00pa3oM, 3Hasi OCHOBHBIE IIEHTPBI 3apOXKJICHUS I'PY30MOTOKOB,
COCTAaBIISIIONINX T'PY30BYIO 0a3zy YHHBEpCaJIbHOTO CyJIHA, a TAaKKe UX HOMEHK-
JIaTypy, IEHOBYIO MOJUTHKY U CEPBUCHI KOHTEHHEPHBIX NIEPEBO3UNKOB, MOXKHO
OTKOPPEKTUPOBATh IMpeNBapUTENbHBIC PEIIeHUs 10 CYAHY M MapuIpyTy €ero
paboThI (C yU4eTOM IEHOBBIX ()aKTOPOB), a TAKXKE OMPENEUTh TPAaHUYHEIC 3HA-
YEeHUS] KOHKYPEHTOCITOCOOHBIX Tapu(doB.
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BuiBoasl. [IpencraBiennsiii moaxon K GopMupoBaHHio TapuQoOB YHH-
BEPCAIILHOTO CyJIHA 0a3upyercs Ha y4eTe KOMMEPUYEeCKHMX O0COOSHHOCTEH Joc-
TaBKU T'PY30B C HCIIOJIIb30BAHUEM PA3IMYHBIX TPAHCIIOPTHBIX TEXHOJIOTHH (B
KOHTelHepe, 0e3 MCIONb30BaHUsI KOHTEHHEpa) U OPUEHTUPOBAH Ha IICHOBYIO
KOHKYPCHITHIO C KOHTCHHEPHBIMH TTEPEBO3YMKAMH HE JIOKAIbHO — Ha y4acTKe
MOPCKOH TEPEBO3KH, a 8 Cucmeme MexHOI02UYeCKUX onepayull 6ce2o mpamc-
nopmmozco npoyecca. To eCTb B COOTBETCTBUY C CHCTEMHBIM ITOJIXO/I0M, y4H-
THIBa€TCS BCS LEMIOYKA 3aTpaT IPy30BJIAAENbLA, YTO Hauboliee aaeKBaTHO
OTpaXkaeT peajbHYyI0 PHIHOYHYIO CHTYAIUIO.

TakuM 00pa3oM, KOHKYPEHIMS MEXIy KOHTCHHEPHBIMH JTMHEHHBIMU
CepBHCaMH W JIMHEHHBIMU CEPBHCAMU YHUBEPCAIbHBIX CYJOB PACCMOTPEHA Ha
0oJiee BBICOKOM YPOBHE — KaK KOHKYPEHIIHS MEXKy CHCTEMaMH JIOCTaBKU IPy-
30B, KOTOPBIC YUUMbIEAIOM U CXeMbl 00CMABKU, U MEXHOI02UI0 MPAHCROPMU-
POBKU.

BapbupoBaHie Tpy30BMECTUMOCTHIO CyIHA M MapuipyToM (TopTamu
3aX0/1a) MO3BOJISICT MPOAHAIN3UPOBATH JUHAMHUKY CEOECTOMMOCTH U CPABHHTh
ee ¢ rpaHuiedl KoHKypeHTocrnocoOHoro tapuda. [Ipum 3TOoM cebecTomMocTh
OTKOPPEKTUPOBaHa C y4ETOM PHCKa MMOTEPH YaCTH rPpy30BO 0Oa3bl, a KOMMeEp-
YeCKHEe MHTEPEChl CyJOBIIaJieblia M IPY30BIaeiblla PACCMOTPEHBI HHTEIPH-
POBaHO, YTO MO3BOJISAET (HOPMUPOBATH OOJIACTH KOMIIPOMHCCHBIX PEIICHUH MO
MapuipyTy, pa3mMepy cyIHa 1 Tapudam.
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YK 656. 612. 088
HU.M. IleTpos

OBOCHOBAHME ®YHKIMOHAJIBHON MOJIEJIA
JOJZKHOCTU MOPCKOI'O ATEHTA KAK OITEPATOPA
CEPBUCHOM SPTATUYECKOM CUCTEMBI

B pabome paspabomana u npeonosxicena memoouxa PopMuposaHus
DYHKYUOHANBLHOU MOOenU OOANCHOCMU MopcKko20 azenma. Obobwensvl u cuc-
memMamusuposanvl CMaHOapmovl NOO20MOBKU, 0OOCHOBAHA UX UEPAPXUSL. ONpe-
Oenenvl yenesvle, 6az06vle U obecnevusarowue GYHKYUU MOPCKo20 azeHmd,
opmupyrowue 0cHo8y yHKYUOHATLHOU MOOEU QOINHCHOCHIU.

U3 nocmpoennvix ouazpamm @yHKyuil Mo2ym Oblmb HAMEHeHbl NPaK-
muueckue no0Xo0bl O UX COBEPULEHCMBOBAHUIO.

Kniwouesvle cnosa: mopckou azenm, cepeUCHAs IP2AMUYECKAsi CUC-
mema, onepamop, QYHKYUOHANbHAS MOOelb OO0JHCHOCMU, (PopMa CYO0X00-
cmea; 0epeso PyHKYULl, (OYHKYUOHATbHAS OCKOMNO3UYUSL, KOHMEKCMHAS OUad-
epamma.

Y pobomi po3pobrena i 3anpononogana memoouxa ¢hopmysanus Gynx-
YIOHATLHOT MOOeNi nocaou MopcbKo2o azeHma. Y3zazsanbHeHi i cucmemamu3o-
6ani cmanoapmu niod2omosKu, 062pYHMoOSana ix i€papxis. GU3HAYEHI YITbOsI,
bazo06i i maki, wo 3abesneyyoms QYHKYIL MOPCbK020 a2eHma, wio opmyoms
0CHOBY pyHKYioHanbHOI MoOeni nocadu. 3 nobyodosanux oiazpam GYHKYit
MOdHCYMb OYymu HAMIYeH] NPaKmMuyHi nioxoou no ix 600CKOHANEHHIO.

Knrouosi cnosa: mopcekuii azenm, cepsicHa epeamuyHa cucmema,
onepamop, (QYHKYIOHAIbHA MOOenb Nocaou, Gopma CyYOHORIABCMEA, 0epeso
DYHKYI, PYHKYIOHATbHA 0EKOMRO3UYIs, KOHMEKCMHA Jlacpama.

In work the technique of forming of functional model of a position of
the sea agent is developed and offered. Standards of preparation are
generalized and systematized, their hierarchy is proved, the criterion, basic
and providing functions of the sea agent creating a basis of functional model of
a position are defined.

From the constructed diagrams of functions practical approaches on
their improvement can be planned.

Keywords: sea agent, service ergatic system, operator, functional mo-
del of a position, shipping form, tree of functions, functional decomposition;
context diagram.

I[MocraHoBka NmpoGJieMbl B 00IIeM BHJE M €€ CBS3b C BaKHBIMHU
HAYYHBIMHU WJIH NPAKTHYECKHUMH 3a1a4aMu. [oBBIIIICHHE POIH yIIpaBICHUS
YEJIOBEUCCKUMHU pecypcaMu TpeOyeT ydera ypoBHS mpodeccroHaanu3Ma Hu
KOMIICTEHTHOCTH CITY>KaIl[MX MPU OMPEASICHUN COOTBETCTBUS UX 3aHUMAEMbIM

© Merpos U.M., 2015
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JOJDKHOCTSIM, BBISIBJICHUS C1a00 BBIPAKEHHBIX WM HEJOCTATOYHO Pa3BUTHIX
KauecTB, PEIICHUs BOIPOCOB aTTECTAllMH, KaphepHOrO MPOJIBMKEHHS, Tepe-
MoAroToBKH. IIpuMeHsIeMbIli B HACTOsAIICE BPEMs aHKSTHBIM MOIX0a He obec-
MEYMBACT HEOOXOIUMOI'0 YPOBHs WIACHTU(GUKANNK (YHKIUN JTOIKHOCTH CO
CBOMCTBaMH M Ka4eCTBAMH CaMOro paboTHHUKA.

YnoMmsiHyThIE O0OCTOSITENBCTBA MOTPEOOBANM CO3JAHUS aJCKBATHBIX
MoOJIeTIeH JTOJKHOCTEH CITyKalluX, OTPaXXarlXx Bce MpodeccuoHalbsHO HeoO-
XO/IMMBIE XapaKTEPUCTUKHU CIEIHAINCTa, C BO3SMOXKHOCTBIO UX (hOopMai3aiiu
JUTA UCTIONB30BAHKUE B COBPEMEHHBIX 3PraTUYeCKUX CHCTeMaX. YUWThIBad, 4TO
TaKle MOJIENH, KaK MPaBUJIO, SIBIISIOTCS BepOAIBHBIMU M OTIMYAIOTCS C1aboi
CTPYKTYPUPOBaHHOCTBIO, 3HAUYMUTEIBHOW JOJeH HEYETKOCTH, HEOIpeNeNeHHO-
CTH U cyOBeKTUBHOCTH [ 1], pa3paboTka MX CBsi3aHa C ONpPEACIEHHBIMHI TPYIHO-
CTSIMH.

OTH 00CTOATENBCTBA OOYCIOBMIIM M3MEHEHHUS B IMOAXOAaX K OICHKE
NEeSITeIHbHOCTH CHEMAUCTOB, 3aHATHIX B CEPBHCHOM CErMEHTE Ha MOPCKOM
TpaHcnopte. Benymelr Gurypoii B HeM SIBIIIETCSI MOPCKOW areHT, KaK «Ipes-
CTaBUTEIb U MOMOIIHUK CYIOBIAJENbIA, BHICTYMAIOIIMA OT €ro UMEHHU U 3a
€ro c4eT B COOTBETCTBHH C IOJHOMOYHSAMHU, OCHOBAHHBIMHM Ha 3aKOHE WIIH
JIOTOBOpE, BO BCEX JefaxX CYAOBIaJAenblla KOMMEPYECKOro M aJMUHUCTPATUB-
HOT'0 XapakTepa, KOTOpbIe CBSI3aHbl C MOPCKOM MepeBO3KOW TPY30B MIIU Iacca-
XKHUpPOB» [2]. B cBOO ouepens, areHT SABJISAETCA 3JIEMEHTOM CEPBHCHOI dpraTu-
yeckoii cucreMbl (COC), ee oneparopom. s oOecrieueHHs] KAUeCTBEHHOTO U
3¢ ¢deKTHBHOTO (YHKIMOHUPOBAHHUS TAKHUX CHCTEM JOJDKHBI OBITH pa3pado-
TaHBI U YYTEHBI TPeOOBaHUS K 00YUCHUIO, 0TOOPY, PACCTAHOBKE U JIESATEIBbHO-
CTH MOPCKHMX areHTOB Kak orepaTopoB COC. DTu TpeOoBaHUS TOKHBI MaK-
CHMaJIbHO COOTBETCTBOBATh (YHKIMOHAJILHOH MOJENH, KOTOpas SBIISETCS
BaKHEHIIIUM 3JIEMEHTOM IOATOTOBKA MOPCKOTr0 areHTa. BrlleckazanHoe moj-
TBEPI)KJIaeT aKTyaJIbHOCTb UCCIICOBAHMUSL.

AHaJU3 NOCJIeIHUX JOCTHKeHUH U mMy0auKanmii, B KOTOPBIX Ha4a-
TO pelleHHe TAHHOW NMPo0JieMbl H Bbl/ieJIeHHE HepellleHHbIX paHee YyacTei
odureii mpo6Jembl. Ha ceromusmHuii 1eHb B HAY4YHOU JuTepatype copmu-
POBAJIHChH PA3THYHBIE MTOIXOABI K UCCIEIOBAHUIO IPOOJIEM YIIPaBICHHS MIEPCO-
HaJIOM ¥ MPUHATHS KaJIPOBBIX PEIICHUH.

Tak, OTIMYUTENbHBIE YEPThl JOJKHOCTEH CHYXKAIMX TOCYJapCTBEH-
HBIX OpraHu3alui U MpodeccCHOHANbHBIE TPeOOBaHUSI K HUM pa3padOTaHbl U
npoaHanu3upoBanel B Tpyaax B.[. I'paxnana, B.I'. Urnarosa, N.II. JIuTBu-
HoBa, B.M. Manoxuna, A.W. TypunnoBa, B.A. Oxynecckoro, FO.B. TensHOBa,
A.B. KoctpoBa, H.M. ABnukeeBa u qpyrux MccieaoBaTeneil. B HUX paccMoT-
peHbl npodeccoHaNlbHBIE 3HAHUS U YMEHUS, NPO(ecCHOHAIBLHO BaKHBIE U
JUYHOCTHBIE KauecTBa, (DU3HONOTMYECKHE MapaMerphl, Jpyrue (akTopsl,
BIUSIONINE HAa YPOBEHb HCIIONHEHHUS CIHEHAJMCTaMH CBOUX JOJDKHOCTHBIX
GyHKIMH

[NomeiTkM 000CcHOBATH (DYHKIIMOHANBHBIE MOJIENH PA3THYHBIX JIOJKHO-
CTell B HAPOTHOM XO3SHCTBE M CHIIOBBIX CTPYKTypax MPEANpPUHSATH B paboTax
B.A. IlleBuenko, 3.M. Bumnkaca, A.A. JlBopuukoBa, E.C. MaiimuHakca,
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JI. 3ame, b.I'. JlutBaka, A.M. HopBuua u mpyrux. B tpymax M.M. Tuxo-
mupoBa, A.B. IlerpoBa npemiokeHsl yKe CHCTEMHBIE MOIXO/bI K pa3padoTKe
ABTOMATU3UPOBAHHON CHCTEMBI MOAJIEPKKU KAIPOBBIX PEILECHUMN.

B T0 ke Bpems Bce yKa3aHHBIC paOOThl 00BEKTOM HCCIICIOBAHMS UME-
IOT TOCYAAapCTBEHHLIC MPEANPUATHA C 3aHATBIMA Ha HUX CIICHHAJIMCTAMMH. B
IIpOoaHAIIM3NUPOBAHHBIX JIUTCPATYPHBIX MCTOYHHKAX CIIC HE pacCMaTpHUBAIUCh
BOITPOCHI TIOCTPOCHHS ()YHKIIMOHAIBHBIX MOJIENEH TOMKHOCTEH CHEeHaIUCTOB
CEPBUCHOM Cephl, 0COOEHHO KOMITaHUH, TPUHAISKAIINX K YACTHOMY CEKTO-
PY 5KOHOMHKH, CIOKHOCTU IMPUHATHUA KaAPOBbIX pemeHHﬁ B HUX, HC paccMmart-
PUBAINCE CEPBUCHBIC OPTraTUUCCKHUEC CUCTEMBI 1 MECTO B HUX OIICPATOPOB, TEM
0oJIee OTHOCSAIINXCS K MOPEXO03SHCTBEHHOMY KOMIUIEKCY. Bce aTo mpemorpe-
JISITUIIO BBIOOP pa3padaThiBAeMOI TEMBI U 11EJIM UCCIICAOBAHUS.

@opmyaupoBanue uejgeidl cratbu (MocTaHOBKa 3anauu). llens
UCCIIEIOBAHUS: Pa3paboTaTh TEOPETHUECKOE OOOCHOBaHUE (DYHKIIMOHAIBHOM
MOJIENI JIOJDKHOCTH MOPCKOTO areHTa Kak orepaTropa CepBHUCHOW dprarhye-
CKO# CHCTEMBI, cO3/IaTh MOJIEb ATOM JODKHOCTH Ha OCHOBE MOJAXO0/a, KOTO-
pBIH MOXKET OBITh KBATM(HUIMPOBAH KaK CHCTEMHO-(DYHKIIMOHAIBHBIH.

OOBEKTOM HCCIeIOBAaHMS BBICTYNAET CEPBUCHAS dpraTH4YecKasl CHC-
TeMa MpoQheCCHOHATBHON eITEIbHOCTH MOPCKOTO areHTa.

[TpenMeroM wHcclenoOBaHMs SBISETCS pa3pabOTKa CTPYKTYpHO-(yHK-
[IMOHAJIBHON MOJIEIH JIOJDKHOCTH MOPCKOT'O areHTa.

M3no:kenne MaTepuajia MCCJIeI0BAHUS ¢ 000CHOBAHHEM TOJIYYeH-
HBbIX HAYYHBIX Pe3yJIbTaTOB.

Ha nepBoM 3Tarne uccienoBaHus ¢ MO3UINI CHCTEMHOTO TTOIX0/1a ObLI
NPOBEICH aHAJIM3 COCTABISIONIMX, YYaCTBYIOUIMX B MOATOTOBKE MOPCKOTO
arcHTa, Kak 3JICMCHTa CEPBUCHLIX OPraTUYCCKHUX CUCTEM. HpI/I 3TOM 6BUII/I BbI-
JICTICHBI CIICMYIOLIME DJIEMEHTBI: JIMYHOCTHBIC XapaKTePUCTHKHA 00y4aeMoro;
COOCTBEHHO TOATOTOBKa (0OydueHwe); (QyHKIMOHANbHAS MOJENb MOPCKOrO
areHTa.

[TepBasi cocraBisitoIasi — 3TO JMYHOCTHBIC XapaKTEePUCTHKH 00ydae-
MBbIX, TPEOOBaHHUS K KOTOPHIM 00pa3yrT CUCTEMY MPO(PECCHOHAIBLHO BajKHBIX
kauecTB arenrta (IIBKA).

B OCHOBY CHUCTEMBI MNOJATI'OTOBKH ITOJIOKCH OIIBIT, HaKOIIEHHBI B
pesynabrate paboThl crenuanu3anuu «MOopCcKHe MepeBOo3KH, (ppaxToBaHUE U
arecHTUPOBAHHUE CYIOB», JCHCTBYIOLICH HAa CYJOBOJIHMTEIHCKOM (haKylbTeTe
HY «OMA» ¢ 2002 r. beut npoBeneH ananu3 npodeccroHalbHBIX TpeOoBa-
HHW, PENIAMEHTHPYEMBIX CYIIECTBYIOIIMMM CTaHIAPTaMH IOATOTOBKH MOp-
CKHX areHToB. VX uepapxus mpezcTaBiicHa Ha puc. 1.

[Tpexxie Bcero, GYHKIMOHANIBHAS MOJIEIb MOPCKOTO areHTa JIODKHA
J1aBaTh OTBET Ha BOMPOC: K YeMy M HA KaKOM YpOBHE HEOOXOIMMO TOTOBHTH
KaH/IU/1aTa, IPETeH/IYIOIIEro Ha IOJDKHOCTh areHrta. J{js 3Toro BHavae omnpe-
JIEITUM U YTOYHUM chepy ero mpodeccuoHalbHON eITenbHOCTH (pHc. 2).

CoOTBEeTCTBEHHO cerMenTaM chepbl MpodecCHOHATBLHON AeATENbHOCTH
OIpENENUM IIejIeBYyl0, 0a30Bbie M oOecreuuBaroiye (GYHKIUH MOPCKOIO
arenra, (POPMHUPYIOIINE OCHOBY (DYHKIIMOHATBHON MOJIEIHN JTODKHOCTH.

116



Bicauk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy

Ne 4 (46), 2015

p
/ MexayHapoaHOe 11 HAaLMOHANBHOE 3aKOHOAaTeNbCTBO,
perynvpyioLlee areHTCKylo AesITenNbHOCTL

bHble TPeBOBaHMA K MOPGKMM areHTam
aHusaunin — UNCTAD, FONASBA, apyrux

lMpodheccuona

MesKayHapPOAHbIX Op

PEKOMEH,EI'aLI'VI , NpaBuna u JOKyMeHTbl

paapaﬁaTblaaeMble HalUWOHanNbHbIMKW accolyalamMin MOPCKUX areHToB

TpeboBaHusa NPUHUMNANOB, 0BBIYHO BKNKOYAEMBIE B areHTCK1e
cornalleHns. Noxenarus «TPeTLUX» N,
[TonoxeHus XopoLLIEi NPaKTUKkX MOPCKOrO areHTUpoBaHus

Puc. 1. Hepapxus cmandapmog no02omosKku MOPCKUX a2eHmos

MapKeTHHroBble
NCCreoBaHus 1
KOHKYpEHTHas
pasBefika

AKBU3MLUSA
1 BykupoBaHue
rpy3oB

OBy4eHue,
oBpasoBaHue
1 camoobpasosaHue

Bsaumopeiictere
C NpUHYMnanamm

MNMoppepxanne
1 06HOBNEHWe
matepuanbHon 6asbl

B3saumopgeincTteue
C «TPETBUMU NHLAMU»

MpeanpuH1MaTensckast @ Knapvposanue
(kommepyeckas) cyAoB
AEATENbHOCTL

OkasaHue ycnyr
cydam

®uHaHcoBble
onepauuu

Opranusauus | Opranusaius
CHabxeHuA cynoB| pemoHTa cynos

Puc. 2. Ceepa npogeccuonanvroii desmenbHOCmu MOPCKO20 a2eHma
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LeneBoit (GyHKIHEH AOMKHOCTH MOPCKOrO areHta F, SIBISCTCS arcH-
TUPOBAHKE Cy/IHA Ha BCEX JTanax areHTckoro obcmyxkuBanus. [Ipu atom moj
arecHTHPOBAHWEM IOHHUMAaeTcsi obecriedeHre (YHKIMOHUPOBAHHS CEPBHUCHOU
spratuueckoil cuctembl (COC) — OT yHOBIETBOPEHHS 3asiBOK DKUIMAXKa 10
OpraHU3aIli{ POBEICHHS TPY30BbIX ONEPaIHid.

bazoBple (QYHKIMU ONpPENensioT OCHOBHBIC HAINpaBIICHUS JEsTElb-
HOCTH MOPCKOT'O areéHTa, CBsI3aHHbIC C aTCHTHPOBAHNUEM KOHKPETHOT'O CY/IHA.

Takumu HyHKIUSIME SBIISIFOTCS:

F5; — areHTHpoBaHHME CyJHa BO BpEeMsl €ro CTOSHKU Yy Npu4ajia / Ha
penae;

F5; — moAroTOBUTENBHBIE U 3aKITIOUUTENBHBIC OEPaIliH, CBSI3AHHBIC C
areHTHUPOBAHHUEM CY/IHA.

ObecnieunBaromnyie (IOMONHUTENbHBIE) (YHKIIUH MOPCKOT'O areHTa
OTPEETSIIOT HAMpaBJICHUST JIEITEIBHOCTH, HEOOXOIMMBIC JUIS YCIIEHIHOTO
BBITTONTHEHUsT 0a30BbIX (QyHKUWi. [Ipu 3ToM 3TH (QYHKIMM HIESHTUYHBI IS
nojiepxanus 0a30BbIX (GYHKIWH, HO pa3iauyHbl o ux ponu [3]. Kak mpaswuio,
OHU pa3HeceHbl M0 BpeMeHU. Beck mporjecc areHTcKoro o0CcIyKUBaHUs CyTHA
MOXHO pa3OHTh Ha CIIEIYIONINE JTAIbI: MOArOTOBUTENBHBIN; MPUXOJ] CylHA B
MOPT; CTOSIHKA TI0J/I TPY30BBIMH/TIACCAXKUPCKUMH M BCIIOMOTaTENTbHBIMH Ollepa-
USIMH; OTXOJ] B pelic; 3aBepiaromuii stan (puc. 3).

Kpyr obsi3aHHOCTEli MOPCKOTO areHTra, IMHpOoTa €ro MOJTHOMOYWH, H,
COOTBETCTBEHHO, BBIMONHsIEMbIe (QYHKIIUU 3aBUCHT OT (DOPMBI CYIOXOJICTBA,
KoTopoe OoH oOchyxuBaeT. OOOCHOBaHHE 3TOMY MOXXKHO HaWTH B paboTax
WN.A. Jlankunoit u A.W. Jlankuna, Haripumep, B [4; 5]. B cBoem anammze Mbl
TaKXKe pa3rpaHUYMBAIN paccMaTpUBaeMbie (YHKIIMM MOPCKOTO areHra Ipu
TPaMITOBOM M JIMHEWHOW ero (opMax, a TaKKe MPH padoTe CyI0B MOCIEI0Ba-
TEJbHBIMU pericamu.

bazoBble (hyHKIIMKM MOPCKOTO areHTa ONUParoTCsl Ha o0eclievrBarone
(mommomuurensueie) Gyukimu. JepeBo dyHkimii (11eneBoii, 0a30BEIX U 00ecIe-
YHBAFOIIMX ) JOJDKHOCTH MOPCKOT'O areHTa MPHUBEICHO Ha puc. 4.

B cBow ouepens, obOecreyrBaroive (IOMOJHUTENIbHbIC) (DYHKIIMK
TPETHETO YPOBHS UEPAPXHU TAKKE MOTYT OBITH MPEACTABICHBI B BUJIE JIepeBa
¢dbynkuuit Mmopckoro arenrta. Tak, GyHKus «OpraHuzanus CHaOKESHHSD» SBIIS-
eTCsl LEJIEBOM.

bazoBpIMU GYHKIMSAMHU 3TOTO HANPABICHUS SBIISIOTCS:

- «Opranu3zanus cHa0XKEHHS TPOJIOBOJILCTBHEM M TEXUMYIIIECTBOM),;

- «Opranu3zaiys CHa0)KEeHUS BOJIOW U OYHKEPOBKU TOILTUBOM).

Hampumep, mis 6a3oBoit GyHkiun «OpraHusaius CHaOXKEHUS MPO-
JOBOJILCTBUEM W TEXMMYIIECTBOMY» OOCCIEUNBAIOIINME (JIOMOIHUTETHHBIMHE)
¢byHKUMAME OyIyT Takue:

- MapKeTHHIOBbIC HCCIECNOBaHUST (QUPM — cHaOXeHIeB (IIUIMYaH-
JIEPOB);

- O3HaKOMJICHHE ¢ GUPMEHHBIMU MTPANHC-THCTAMH U UX aHAITU3;

- JIOTOBOPEHHOCTh O BO3HATPaKICHUM arcHTa Kak MpOMOyTepa KOH-
KpPETHOT'0 MIWTYaH/JIepa U O BEIMYMHE areHTCKONH KOMUCCHU;
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OTanbl areHTCKoro O6CJ1Y)KI/I BaHuA

HO)IFOTOB HTEeJbLHBIH

IIpuxox cynHa

A 4

[lepenucka ¢ CyJHOM M NIPUHIM-
aJIoM

CrosiHKa cyaHa

A 4

OT1xoa cyana

A 4

3aBeparouuii

A 4

2. IleperoBopsl ¢ IOPTOM

3. ITleperoBopsl ¢ IKCIEAUTOPOM

4. TleperoBopbl ¢ KOMIUIEKCOM

1. U3BemeHue o mpuxoze

2. Pabora c BracTsiMu

3. OdopmieHne B mopTHaA30pe

4. TamoxeHHasi OYUCTKA TPY30-
BBIX IOKYMEHTOB (MMIIOPT)

1. KoHTpons 3a rpy30BBIMU
orepanusIMu

2. OpraHuzanys CHaOXXeHUsI CyJHa

3. CwmeHa skunaxa

4. BrolnonHeHHE 3as8BOK KalmuTaHa

1. TamoxeHHast OYUCTKA TPY30-
BBIX JIOKYMEHTOB (3KCIIOPT)

2. Pabora c BracTsiMu

3. Koutpons 3a 0TX00M CyqHA

A 4

Bzanmopacuers! ¢ mopTom u
KIIMEHTYpOor
Biaumopacuets! ¢
MPUHIUTIATIOM

OTrnpaBka JOKYMEHTOB

Puc. 3. Dmanwvi acenmcrozo obcnysrcuseanus cyona
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Lienesas thyHkums mopckoro areHta F,

AreHTupoBaHue CyaHa Ha BCex
3Tanax areHTckoro OGCJ’Iy)KVIBaHVIFI

v v

Bba3zosas yHkumna Fy, BasoBasn tyHkums Fg,

MoarotoBuTENbHBIE (3aKMKOUNTENBHBIE)
onepawym, CBA3aHHbIE C areHTUpPOBaHKEM
CyAHa

AreHTupoBaHue cyaHa
BO BPeMsi ero CTOSIHKW Y Npuyana /Ha peige

Ob6ecneuunBatowme
(mononHuTenbHbIe) hyHKLUUK

TpamnoBasi oopMa CyA0X0ACTBa

1,2, j

NuHenHas dhopMa CyaoxoacTea

1,2, ..., 1

hopma paboTbl cygHa
nocnefoBaTenbHbIMY peficamm

1,525 g

Puc. 4. Jepeso ynxyuii mopckozo acenma

- npoBepka Hamuuus ['py30BOM TaMOXEHHOW JEKjapalvu U OIOBe-
IeHUE TaMOKHU;

- COMEHCTBHE MIMITYAHIIEPY B OPTaHMU3AIMM JOCTABKH M IOIPY3KH
CHAOKEHHSI Ha CY/IHO;

- MOJIyYCHHE areHTOM BO3HArpPakKICHHS OT IIMITYaHJJIepa 3a MOCPel-
HUYECTBO;

- oopMIICHHE BaydyepoB M, €CJIU HY)KHO, BHECEHHE IMOHECEHHBIX pac-
XOJIOB B JTUCOYPCMEHTCKHI CUET;

- apyrue GpyHKuum.

ITo amamorum paspadOaTeiBaeTcst AepeBO (PYHKIMH OCTaNbHBIX obecIe-
YMBAIONINX (JOMONHUTEIBHBIX) QYHKIHHA JOMKHOCTH MOPCKOTO areHTa.

AHaNHM3 MOCTPOCHHOr0 JepeBa (YHKIMH MOPCKOTrO areHTa IMOMOraer
HalTH OTBET Ha BONPOC: K YeMy, JO KaKOro ypOBHS HEOOXOJIUMO T'OTOBHUTH
KaHIuaTa B MOPCKHE areHThI?

Jns moctpoeHus: (YHKIMOHAIBHOH MOJEIN JODKHOCTH MOPCKOI'O
arenta Mo)ker ObITh mpuMeneHa meromonoruu IDEFO (Integrated Definition
Function Modeling) [6; 7; 8]. Ona Obuta pazpaborana B CLLA B xozxe peanu-
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3allMd  TPOTPaMMbl HMHTETPUPOBAHHON KOMIIBIOTEPU3ALUU TPOU3BOJCTBA
(ICAM), npennokeHHOoM Il a3pOKOCMHYECKOI MMPOMBIIIUIEHHOCTH. B HacTos-
Iee BpeMs OHa MpUHsATA B KadecTBe deaepanbHoro cranaapta CIIA u mupo-
KO TIPUMEHSETCS BO BCEM MHUPE.

B IDEFO0 peannzoBanbl Tpu 0a30BBIX MPUHIIMIIA MOJEIUPOBAHUS TIPO-
meccos [7]:

e  (YHKIMOHAJIBHOW JEKOMITO3UIINH, TPEICTABISIOMNN coOol cro-
co0 MOAEIMpPOBaHUS THUIIOBOM CHUTyallMH, KOrja Jito0oe IeiCTBUE, oreparus,
(GyHKIUS MOTYT OBITH Pa30UTHI (JIEKOMIIO3UPOBAHBI) Ha OOJee POCThIE ACHCT-
BUs, OTIepannu, QyHKIINY;

®  OrpaHUYEHUS CJIOXKHOCTH, CYTh KOTOPOI'O COCTOUT B TOM, YTO IS
XOpOIIIeH CTPYKTYPH3AIMH, MOHITHOCTH ¥ BO3MOYKHOCTH aHAJIM3a KOJUYECTBO
0JIOKOB Ha JuarpaMMe JOJIKHO ObITh HE MEHEE ABYX M He 00JIee IeCTH;

®  KOHTEKCTHOM JuarpamMmbl, C IOCTPOEHMS KOTOPOM HayMHAETCA
MonenupoBanue. Ha aroii auarpamme oTOOpa)kaeTcs TOJBKO OIMH OJIOK —
rinaBHas OusHec-pyHKIMSA MonenupyeMoit cucteMsl. [Ipu e€ onpeneneHnn Bee-
IJla UMCIOT B BUIY IIeJIb MOJCIUPOBAHUS M TOYKY 3pEeHHUs Ha Moneib. KoH-
TEKCTHAs JuarpamMma TaKKe 3a CUeT ONMUCAHHUs AYT, COSAMHEHHBIX C OJOKOM,
MPEICTABJIAIONIUM TJIaBHYI0 (YHKIHIO, «(DUKCUPYET» TPaHUIBI MOJICIUpYye-
MOM CHUCTEMBbI, OIPEAENAs TO, KAK OHAa B3aUMOJICEUCTBYET C OKpY>Kalolllel cpe-
nou [6].

Paspaborka momenmu B IDEFO mpencraBmsier co0oif IOIIAroByio,
HUTEPATUBHYIO TIporenypy. Ha kaxaoMm Imare urepaiuy mpeiaracrcs BapuaHT
MOJIENIN, KOTOPBIA MOUIEKHUT 00CYKICHHUIO, PEIIEH3UPOBAHUIO M PEAAKTHPOBa-
HHIO, ITOCJIe Yero muki mosropsercd [9]. Takas opranu3anus paOdOThI I103BO-
JIeT 00bEMHHUTD 3HAHUS CUCTEMHOI'0 aHAJIMTHKA, BIaJICIOIIET0 METO 10O e
u texaukoi IDEFO, co 3HaHMSIME CIIEIIMATMCTOB — SKCIIEPTOB B IIPEIMETHOM
001acTH, K KOTOPOH OTHOCHTCS 00beKT Moaenuposanus [10].

OyHKIIMOHAJILHBIC MOJICNIH, CO3/IaBAEMbIC C IOMOIIBIO 3TOH METOI0-
JIOTHH, OTOOPaXKaloT CTPYKTYPY U (DYHKIIMH CUCTEMBI, a TAK)KE MMOTOKU HH(OP-
Malliy ¥ MaTepHalIbHBIX 00BEKTOB, CBs3bIBaIONIME 3TH (YHKIIMU. B Meromono-
run IDEFO ¢yukims u3o0pakaercs npsaMoyroiabHukoMm; Bxof (/) mus ¢GyHK-
MU pacrojaraercs crpaa; Beixoq (O) — ciesa; ympapierue (C) — cBepxy;
MexaHu3M, oOecrieuynBaroni ucnoiaHenue Gpyukuu (M), — cuusy [6]. Toraa
neneBas (GyHKIMSA MOPCKOTO areHTa MOXKET ObITh MPEACTaBlICHA B BUJE, MPH-
BEJACHHOM Ha puc. 5.

Kak nmokazano (puc. 5), nieneBast GyHKIUS MOPCKOT'O areHTa UMeeT:

Bxon:

I; — uHpopManus 06 0COOEHHOCTSX BHEIIHEH CpeIbl;

I, — nadopmaius 00 areHTUPyeMOM/HOMHHUPOBAHHOM CYIIHE;

I; — uH(pOpMaIKs 0 KOMIIAHUM U €€ ITepCoHalIe.

Yupasnenue:

C;— TpeOoBaHUs M PSKOMEHIAIIMH, XOPOIllas MOPCKas IMPaKTHKA T.]1.);

C; — uH(OpMaIIYs, COCTaBJISAIONIAs IPEAMET JOr0BOPa MOPCKOIO arcH-
TUPOBAaHNS HOMUHHUPOBAHHOIO CY/HA.
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YnpaeneHue
(Control)
C, G,
Y Y
> 1
Bxoa I AFEHTUPOBAHUE CYOHA > Bbixod
(Input) = HA BCEX 3TANAX 0; (Output)
ls | ArEHTCKOro OBCNYXMBAHUS >
8 v
A A
MexaHun3m
(Mechanism)
Puc. 5. Ienesas ¢pynkyus mopckozo azenma
Brixon:
O, — arcHTUpOBaHHE CYJAHAa BO BpEMs €ro CTOSHKU y TNpuYajia/Ha
peiine;

O, — MOATOTOBUTENbHBIC U 3aKITIOYUTEIBLHBIC ONEPAIliH, CBI3aHHBIC C
areHTHPOBAHUEM CY/THA.

MexaHu3Mm:

Jiis nocTHKeHHs 1eneBod (YHKIMM Yy MOPCKOTO areHTa ecTh JBa
MexaHH3Ma (pecypca):

M; — nmnepcoHalm KOMITAHWHW, BBIMOJIHSIONMN BCIIOMOTaTEIbHbIC
(YHKIIMM 10 OTHOIICHUIO K AreHTCKUM. OTO —  Jucrerdep, (pUHAHCHUCT,
BOIUTENHN, CEKPETaph;

M, — matepuaibHas 0a3a KOMIIAHUH. DTO — 3JaHHUS U COOPYKEHUS,
CKJIaJl, aBTOMApK, CPEACTBAa BBIYUCIUTECIBLHOM U OPITEXHUKH, IIEpeIadu
WH(POPMAITUH.

LleneBas (yHKIMS MOPCKOTO areHTa OMKMCHIBACT: HA OCHOBAHWHU KaKUX
tpedoBanuit (C;, C), ucxonsa u3 kakou uHpopmaiuu (I;, I, I3), UCronb3ys
KaKpe METOJIbl M Omupasch Ha Kakue pecypcel (M; M,) MOPCKOH areHt
OCYILIECTRIISICT areHTUPOBAHUE CyJHA HA BCEX JTallax areHTCKOro o0CiIy)KHBa-
HHS, B KOHEYHOM HTOT'€ MOJydasi TOT iU HHOU pe3ynbTat (O;, O,).

[To aHanoruu CTPOATCS AMArpamMMbl ISt APYTrUX 0a30BBIX M 00ECIICUH-
BaIOIIUX (JIOMOJHUTENBHBIX) (YHKIMHA. PaccMoTpuMm i mpumepa 0a30BYIO
(YHKIIMIO MOPCKOro areHTa Fj; — MOATOTOBHUTEIbHBIC (3aKIIOUMTEIBHBIC)
OTIepalliy, CBA3aHHBIC C aTCHTUPOBAHUEM CYIHA.

Od4eBUAHO, YTO YCIEIIHOE MPOBENCHUE ITUX OMNEPAIMil 3aBHCHT OT:
MOJIrOTOBJICHHOCTH TIEPCOHAa W OT TOTOBHOCTH MaTEPHAJIbHOW 0a3bl areHT-
ckoit kommnanuu. CienoBaTenbHO, (PYHKIMS MOPCKOTO areHTa Mo MPOBEACHHUIO
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TIOATOTOBUTEILHBIX (3aKIIOUHUTENBHBIX) OMEpaIliid, CBI3aHHBIX C areHTHUPOBa-
HyeM cynHa Fj, OyaeT UMeTh ABE COCTaBIIAIOMME: (DYHKIIAIO IT0 00€CIICUEHHIO
IOATOTOBKH II€pCOHAJIa KOMIIAaHHMM K arcHTUpOBaHUIO an u d)YHKHI/IIO 10
00eCIeueHHI0 TOTOBHOCTH MaTepHaIbHOM 0a3bl KoMIaHuu Fjs (puc. 6).

MoproToBuUTENnbHLIE
(3aknouuTenbHbIE) onepalum,
CBSAI3aHHble C areHTUpoBaH1eM cyaHa F,

v v

QObecneyeHre NoAroToBKK OBecneyerne roToBHOCTH
nepcoHana K areHTUpoBaHUKo Fgn MaTepuanbHoi 6asbl KoMnaHn Fayg

Puc. 6. Cocmasnsrowue 6azoeoil pyurxyuu Fs;

B cBoro ouepenn, GyHKIMH Fj7 U Fgys MOTYT OBITH JEKOMITO3UPOBAHBI
Ha cocTaBistoniue (puc. 7, 8).

PaccMoTpum anroputm AEeWCTBUH MOPCKOTO areHTa Mo pean3aluu
(YHKIIMK 110 TIOATOTOBKE IIEPCOHAJIa KOMIIAHMM K areHTHPOBAHUIO CY/HA.
OTMeTuM, YTO paccMaTpUBaeMbli aJrOPUTM (YHKIIMHM areHTa CHpaBeIJvB
TOJIBKO TIPU YCJIOBHH YK€ COCTOSIBIIETOCS HOMHHHUPOBAHHUS KOHKPETHOTO
CyJlHa IIOJl ar€HTUPOBAHUE KOHKPETHONW areHTCKOW KOMITAHMEH, KOTOPYIO 3TOT
areHT MPEACTAaBIISICT.

Ha puc. 7 nomraroele ASHCTBHSI MOPCKOTO areHTa IO peau3alliu
paccMaTpuBaeMoil (yHKUHMH Fj; TpEACTaBICHbBI B BHAC JUArpaMMBbl,
ucronb3oBansl Omoku 111, 211, 311, 411, 5T1. Hanpumep, Ha nmepBom mare (010K
1IT) areHT JOKEH VSACHWUTh HajM4ue IepcoHana (110 KOJIMYECTBEHHOMY
COCTaBy, HET JM OTCYTCTBYIOIIMX II0 O0OJE3HH, B OTIYCKE M T.A.) H
KaueCTBCHHBIH YPOBEHb MOJATOTOBKH 3TOr0 IIEPCOHANA. DTOT AJIEMEHT (hYHK-
MU Fj;; BBIIOJHICTCS areHTOM Ha OCHOBaHMM WH(OPMAIMH O IepCOHase
KOMIIaHHH, PACCMOTPEHHOM B COOTBETCTBHM C TPEOOBAHMSIMHM, COACPIKAIIH-
MHCS B MIPABOBBIX aKTaxX, PyKOBOAIINX JOKYMEHTAX, MPOJAUKTOBAHHBIX XOPO-
e MPaKTUKOW MOPCKOT'O areHTUPOBAHUS C ITOMOIIBIO CIIEITUATHUCTOB KOMIIa-
HHUM U BCIIOMOTATEIBHOT'O MepCOHaNia. B uTore menaroTcs BBIBOJBI O KaUECTBE
MOJITOTOBKH MEPCOHAA, KOTOPhIH OyIeT y4acTBOBATh B areHTHPOBAHUHU CY/IHA.

TodHo Takue K€ MPUHIUIIEI UCTIOIB30BAHBI MTPH TTOCTPOCHUU OCTATh-
HBIX OJIOKOB, COCTABJISIOIIUX TUArpaMMYy, M CBS3el MEKIy HUMHU.

Hcnonp30oBaHbl ClleAyIONHe 0003HAYCHHUS:

137 — uHdoOpMaIus 0 mepcoHaie KOMITaHUH;

CK — crieruanucT(pl) areHTCKOM KOMIIaHUY;

PJ1 — pykoBoasiuii JOKYMEHT;

YMB - yuebHo-MaTepHanbHas 0a3a, UMEOMascs B KOMIIAHHH;

PK — pykoBoauTens areHTCKONH KOMITaHHUH.
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Gy G,
) v Kormpons cocmosiHusi 3anacos
OpraHu3oBatb U CPOKO8 KCNAyamauuu
nofepKaHme 3anacos
HeOBXOAMMISI% —) PACcXoAHbIX N (S
TOTOBHOCTb MATEpUANos 1|
[ Y HBeHTaps C34 |
1MB 1 ? |
CK M, | Cpoku sKkcnmyamayuu,
OpraHu3osarb
Hopwmbl pacxopoBanus -l P fiTarbl:Sareku
Y 3KCTINyaTaLmm npoBepky
W VaTHOCTARY = — — £ — — —,
JKennyaTauMoHHas v OHHCHON TEXHMKY
TeXHNYecKkas OKyMeHTaLus |
1 v aeToTpacnopra
IME | e; TexHuyeckoe
4 4 | i cocmosHue Mb
CK M, | coomeemcmeyem

OpraHu3oBarb mpebosaHusm
R — TexobenyxvBatue
roTosHocT MB > W REMOHT 0,

BbISIBNEHHbIX
H HeucnpasHocTe

3MB T 1

Baaumopeitctene M,
C PEMOHTHbIMM 6a3amu

Puc. 8. Juazpamma gpynxyuu acenma
«Obecneuenue 20moGHOCU MAMEPUATLHOU 6A3bl KOMNAHUU
K A2eHmMupo8aHuio cyoHa»

Jlanee namu pa3pabOTaH aarOpUTM ACHCTBUM 110 peaau3aiuy (GyHKIHH
MOPCKOTO areHta Fgys MO OOECIEUCHHUIO TOTOBHOCTH MAaTEepPHalIbHOW 0a3bl
KOMIIAaHUM K arcHTUPOBAaHMIO CyJHA, IIPEACTABICHHBIN B BUJIE AUArpaMMbl Ha
puc. 8. TouHO Tak ke, KaK U Ha pHC. 7, NEHCTBUS MOPCKOI'O areHTa, HaIlpaB-
JICHHbIC HA PealH3aluio 3Toi (yHKIWM, npuBeneHbl B Onmokax 1Mb, 2MBb,
3 Mb.

3/1eCh MCIOJIb30BaHbI CISIYIOIINE 0003HAUCHHUS:

MBb — MaTepuanbHast 0a3a KOMITAHHH,

TO — TexHuYecKoe 00CITy)KMBAHHUE;

CK — cennanuct(bl) areHTCKON KOMITAaHUH.

CoBokynHocth cxeM (IDEFQ — nuarpaMm), IpeacTaBiICHHBIX HA pUC. 7
u 8, oOpasyer (hYHKIHMOHAJIBHYIO MOJEIb CHUCTEMbI IOJATOTOBKA MOPCKOTO
areHTa. JTa MOJCIb HOCHUT Ka4eCTBEHHBIM, OMHCATEIbHBIN, ACKIapaTUBHBIN
xapakrep. [locTpoeHHbIE 110 HePapXUUYECKOMY MPHHIIMITY ¢ HEOOXOAMMOI cTe-
MEHBIO MOJAPOOHOCTH qUarpaMMbl Tal0T BO3MOYKHOCTh pa3o0paThCs B TOM, UTO
MIPOUCXOMIUT B M3y4aeMOW CHUCTEME IMOATOTOBKU OIEpaTopa CEpBUCHOU dpra-
THYECKOH CHCTEMBI — MOPCKOI'0 areHTa, Kakue (PYHKIHUK B HEH BBHIMOIHSIIOTCS U
B KaKHe OTHOIICHMS BCTYIAIOT MEKIY COOOH M C OKpY)KaloIled cpeaoi ee
(yHKIIMOHAIBHBIC OJIOKH. AHAIM3 PACCMOTPEHHBIX aJIrOPUTMOB IIO3BOJISIET B
JOCTYIIHOM (opme, Oe3 meTadu3allii CYIWTh O TOM, YTO JOJDKEH 3HATh U
YMETh MOPCKOM areHT, Ha TOMOIIb KaKHX JIUI[ OIMHUPAThCI, KaKhue JOKYMEHTHI,
MIPUEMBI ¥ METOJUKH HCIIONH30BATh B MPOIECCE areHTCKON NEATEILHOCTH BO
B3aMMOOTHOIIICHUSAX C «TPETHUMHU JIMIIAMID B HHTEPECaxX MPUHIIUITAIOB.
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BriBoabl M mepcneKTHBBI AajbHelimeid padoTsl MO0 JaAHHOMY
HANPAaBJIEHUIO:

1. HWcnonwzoBannast wmeromuka IDEFO mo3Bomuina paspaborath
(YHKITMOHATIBHYIO MOJIEIb JOJDKHOCTH MOPCKOT'O areHTa, BKIIOYAIOIIYIO:

— ompenenenue chepbl ASATCIBHOCTH, IeeBO M 0a30BBIX (DYHKIHI
MOPCKOTO areHTa Ha OCHOBaHMHU aHaiuM3a TPeOOBaHUM, COACPIKALIUXCA B
Pa3INYHBIX UCTOYHHMKAX, 8 TaKKe BBIPAOOTAaHHBIX XOpOIIEH MPAKTHKOH MOp-
CKOI'o arCHTUpOBaHU I,

— JICKOMIIO3HIIHIO Chephbl IEATSIBHOCTH MOPCKOTO areHTa Ha Harmpas-
JICHUS;

— IOCTpOCHHUE JiepeBa (YHKIIMI MOPCKOI'0 areHTa B MHTEpecax ompese-
JICHUS JOCTAaTOYHOCTHU COACPKAHHUA IMOATIOTOBKHU I10 KaXX/IOMY HaAIIpaBJICHUIO,

— pa3paboTKy auarpamMMm (YHKIME MOPCKOrO areHTa B HHTEpecax
OIPENENCHHUS ero MPodecCHOHAILHOTO YPOBHSI.

2. W30panHast IS MOJCIMPOBAHMS JODKHOCTH MOPCKOTO arcHTa
meroguka IDEFO sBisiercs MOCTaTOYHO MPOCTBIM M BMECTE C TEM YHHUBEpP-
CaJIbHbBIM HMHCTPYMCHTOM, ITO3BOJIAIOIIMM HCCICAOBATCIIAM W IIPAKTUYCCKHUM
pa3p360T‘H/IKaM CUCTEM IIPUMCHATH €€ JId MOACIHPOBAHUA OCATCIbHOCTH
CICLUAJIUCTOR B Pa3IMUHBIX chepax JACITSILHOCTH U JII00Or0 YPOBHS, a TAKXKE
pemiaTh Oojiee IIMPOKHMH CIHEKTP 3a7ad 3aJadd I10 MOBBIIICHUIO 3(PQEKTHB-
HOCTH (DYHKIIHOHHPOBAHHUSI THX CUCTEM.

3. VuuTbIBas, 4TO YTOUYHEHHS B pa3pabaThIBAEMyIO MOJIENb JOIKHO-
CTH MOPCKOI'o arcHTa BHOCATCSA IICPMAaHCHTHO, a TaAKKC BBUAY TPYAOCMKOCTHU
3THX OINepalfii, B JajbHEUIIEM MPEACTABISICTCS 11€IeCO00pa3HbIM aBTOMATH-
3MPOBATh MPOIECC CO3AAHMS U (hOpMaTU3ALIUN MOJICITH.

CIIUCOK JITEPATYPU

1. Oxyneccrkuii B.A. @yukyuonanvrnoe mooeruposanue — mMemooouo-
2UYecKas OCHO8A peanuszayuu npoyeccHo2o nooxooa. — M.: HUI]
CALS-mexnonoeuii «Ilpuxnaounas noeucmuxay, 2001. — 247 c.

2. Ilemposé U.M. Opeanuzayuonnvle u Kommepieckue 63auMOOMHO-
wieHusi Mopckozo azcenma: Yuebnoe nocoodue. — Ce8acmononv:
YMHU, 2007. — 131 c.

3. Jlosocenxo B.A. Obocrosanue GyHKYUOHATLHOU MOOENU OONHCHO-
cmu komanoupa xopabas // Mopckou coopuux. — 2012, — Ne 1. —
C. 49-56.

4. Jlankun A.HU., Jlankuna M. A. Paboma ¢roma nociedosamenvhvimu
peticamu. — Odecca: OI'MY, 1995. — 161 c.

5. Jlankun A.U. Opeanuszayus u ynpaéienue pabomou ¢roma nocie-
dosamenvhvimu peticamu. — Odecca: OI'MY, 2000. — 200 c.

6. Jlesopnuxos A. IDEF0 xax uncmpymenm MoO0eiupo8anus npoyec-
coe // Asanm Iapmuep, 2005. — No 22 (79).

126



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

7. @ynxyuonanvrhoe moodenuposanue Ha 6aze cmanoapma IDEF(:
Yuebnwiii kypc. — Munck, 2002. — 35 c.

8. Memoovl u modenu unpopmayuonno2o merneddxcmenma: Yuebnoe
nocobue / Iloo ped. A.B. Kocmposa. — M.: @unancer u cmamu-
cmuxka, 2007. — 336 c.

9. Tenvros FO.B. Peunsicunupune ousnec-npoyeccos: Yuebnoe noco-
oue / Mockosckuil MexHCOYHAPOOHbBLIL UHCMUMYM 3KOHOMEMPUKHU,
ungopmamuxu, unarcos u npasa. — M., 2003. — 199 c.

10. A6ouxeee H.M. Peunowcunupune Ousnec-npoyeccos: YueOnux. —
M.: DKCMO, 2005. - 578 c.

Cmamms naoitiuina 0o pedaxyii 25.11.2015

PeuenzenTu:
JOKTOp TEXHIYHUX HaykK, Hpodecop, K.JI.I., ICKaH CYJAHOBOIIHHOIO
¢dakynprery HarionanpHoro yHiBepcurery «Omechbka MOpChbKa akaaeMis

M.M. Humoan

KaHJUJAT TEXHIYHMX HayK, JIOLUEHT, KEPIBHUK arcHTChKO-EKCIIeIu-
topcbkux komnaniid «JIAMAH-IIUTIMHI EM/KEHCI» B.A. Kixka

127



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

YIK 656.615.004
B.A. Kixa

IIOCTAHOBKA 3ABJJAHHSI ®OPMYBAHHS OIEPAIIIMHOI CACTEMHA
ATEHTA KOHTEAMHEPHOI CYJHOILTABHOI JITHIi

Y ecmammi npononyemvcsi anpobosanuii nioxio 00 NPUHYUNie eKcniya-
MAayiiHux 3acad NOCMAHOBKU 3A80AHHS PO3POOKU CUCHEMU YNPAGTIHHA Oisl-
JILHICMIO JIIHIIHO20 a2eHmcmea CYOHOBIACHUKA, HA NPUKIAOi KOHMeUHEePHUX
nepesgeszensb. AkmyanbHicms po3pooKu maxKux 3acad 06ymMoeieHa HeoOXiOHICIo
VHIGIKAYIT 00KyMeHmoobicy cyb'ekma mpancnopmuo2o npoyecy (8anmaxico-
BIACHUKIB, A2eHmi8, eKCneOUmopie, Nopmie, MepMIiHAIi6, HA3eMHUX A MOPCb-
KUX nepesizHUKi8, KOHMEHePHUX 0eno, nepemapoyHux 6az, Cmpaxosux KOMna-
Hill, clopeeliepie, MUMHUYI, KOHMPOTIOIOYUX 0ePIHCABHUX OP2aAHiI8 MA YNOBHOBA-
JICEHUX HUMU KOMNAHIU ma iH.)

Knrouosi cnoesa: ninitinuii acenm, xoumetinep, KOHOCAMeHM, PAXYHOK,
Hapsi0, 0OpyuenHsl, po3nopsodicenus nopmy, Ipunyunan.

B cmamve npeonazaemcs anpobuposantviil NOOX00 K NPUHYURAM IKC-
NIAYAMAayUOHHbIX OCHO8 NOCMAHOBKU 3a0ayu paspabomKu Cucmemvl Ynpaegie-
HUSL OesMeNbHOCIbIO JIUHEUHO20 A2eHMCMEd CYO0081A0envyd, HA npu-mepe
KOHMEUHEPHBIX Nepedo30K. AKMyanbHoCcms paspabomxu makux NpUHYunos
0bycnosnena HeobxXo0UMocmvio YHupurayuu 0oKymermoobopoma cybdwvekma
MPAHCNOPMHO20 NPOYecca (epy3061a0eivbyes, a2eHmos, IKCHeOUumopos, nop-
Mos, MepMUHAL08, HAZEMHBIX U MOPCKUX NEPEBOUUKOB, KOHMEUHEPHBIX Oeno,
nepemapounvix 6a3, CMpaxoevlx KOMIAHULL, CIOpEellepos, MAMOICHU, KOHMPO-
JUPYIOWUX 20CYOaPCMEEHHBIX OP2AHO8 U YNOTHOMOYEHHbIX UMU KOMAAHUL U

op.)

Knrouegvle cnosa: nuneiinviii acenm, KoHmeunep, KOHOCAMEHM, cuem,
Haps0, nopyuenue, pacnopssicenue nopmy, Ilpunyunan.

The present article proposes well-approved way to principles of explo-
itation grounds of raising of task of development of system of management of
liner agency, exampling of containers transportations. Actuality of develop-
ment of such bases is conditioned by necessity of unitization of circulation of
files between all parties, involved into a process of transportations (ship-
pers/consignees, agents, forwarders, ports, terminals, inland and ocean car-
riers, depots, warehouses, insurance companies, SUrveyors, customs, govern-
mental bodies and so on).

Key words: liner agent, container, bill of lading, invoice, delivery
order, Principal.

© Kixa B.A., 2015
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I[ocranoBka 3aBaaHHsA. /[0 CLOTOQHIIIHBOrO AHS areHTH KOHTCHHEP-
HUX CYJHOIUIABHUX IIiHIH, IK B YKpaiHi, Tak 1 32 KOPJIOHOM, BUKOPHCTOBYIOTb
CaMOCTIITHO po3po0IIeHi omepalliiiti cucreMu abo cucrteMu, HagaHi [IpuHiuna-
JIOM, aJIaliTOBaHi J0 MiCIIeBUX YMOB. Bka3aHi CHCTEMHU CTBOPIOBAJIMCH Ta PO3-
BHBAJIMCh B PI3HUU Yac, PI3HUMH CIICI[IaJIiCTAMH, B PI3HUX YMOBax, IO IPH3-
BEJIO J0 PI3HOPIAHOCTI BIANO-BIHOCTI BUMOI' areHTIB Ta MOTPeO KIIEHTYPH B
opranizariii Ta 3a0e3neueHHI TPaHCTIOPTYBAHHS KOHTEHHEPHUX BaHTAXKIB.

B 3anpornoHoBaHiil CTATTi y3aralbHIOETBCS MPAKTHKA OpTaHizalii orme-
paliifHoi cucTeMH JTiHIHHOTO KOHTEHHEPHOTrO areHTCTBa B Cy4acHUX Ta Iepc-
MEKTHBHUX YMOBAaX, B aCleKTaxX CTPYKTYpH Ta (PYHKI[IOHYBAaHHS CHUCTEMH Ta
BUMOT JI0 11 (yHKIIOHATBHOCTI. [IMTaHHS XapaKTEpPUCTHKH O0'€EKTIB aBTOMATH-
3allii, BUMOT JI0 JOKYMEHTO00O0Iry, iH(opMaIliifHOro 0OMiHy MK KOMIIOHEHTa-
MU CHCTEMH, B3a€MO3B'SA3KIB CTBOPIOBAHOI CUCTEMH 13 CyMIXHHMH CHCTEMaMH,
pexuMiB (YHKIIIOHYBaHHS CHCTEMH, YUCEIBHOCTI Ta KBajiikaiii mepconainy,
EprOHOMIKH Ta OpraHi3alifHOMY 3a0€3MeUYEeHHIO PO3MIISHYTI B OKpEeMild poOOTi.

1. CTpykTypa i pyHKIiOHYBaHHS CHCTEeMH

1.1. Hincucremu, ix Npu3Ha4YeHHS TA OCHOBHI XapaKTepPUCTHKH

Jlo ckyiagy cucTeMr aBTOMaTH3allii 00JIIKY TOCIONapChKOl MisUTbHOCTI
MMOBUHHI BXOJIUTH HACTYITHI MiJCUCTEMHU:

* Onepariii 3 iMIopry;

* Onepariii 3 ekcropry;

* Oneparii 3 TpaH3UTY (IMIIOPT/EKCIOPT);

» CTe)XeHHS 32 PyXOM KOHTEHHEDIB;

* OO0JTIK B3a€EMOPO3PAXyHKIB 3 KIIEHTYPOIO;

* O0J1ik B3a€EMOPO3paxyHKIB 3 OpraHizaiisMU-IoCTa4aIbHUKaAMH TPaH-
CIIOPTHOI MPOJYKIIii 1 MOCIyT;

*» O6mik B3aeMopo3paxyHkiB 3 [IpuHIIMTIaNIOM;

* Q011K OCHOBHHX 3aC00IB;

* OOk BUTpAT;

* Po3paxyHku 3 (hiHAaHCOBUMH arcHTaMH;

* Po3paxyHku 3i CIiBpOOITHUKAMHU;

* OOJIIK pyXy I'POLIOBHUX KOIITIB;

* MiHaHCOBUI O0JIIK XOJIZIMHTOBOT CTPYKTYPH.

[Mincucrema omepariiid 3 iMIOPTY MpU3HAYEHA U POPMYBaHHS JOKY-
MEHTO000Iry, 1o BigoOpakae oOIIK oepKaHHSA Ta JOCTABKH B MYHKT MpH3HA-
YeHHS! KOHTEHHEPIB 3 IMITOPTY, a TAKO)K BUHUKHEHHS! (PIHAHCOBUX B3a€EMHH 32
JaHUMH OTEPAIlisSIMU 3 KIIEHTYPOIO 1 MocTa4aJbHUKAMH TPAHCIIOPTHOL TPOIYK-
1T 1 ITOCITYT.

[Mixcucrema omepariii 3 eKCopTy NMpU3HaYeHa s popMyBaHHS JOKY-
MEHTO000Iry, o BifloOpakae oONiK BiANpPaBKH KOHTEHHEPIB HA EKCIIOPT, a Ta-
KO)K BUHUKHEHHS (hiHAHCOBUX B3a€EMMH 3 OIEpPAILlii 3 KIIEHTYPOIO 1 TocTavyalib-
HUKaMH TPaHCIIOPTHOT MPOAYKIIIT 1 MOCIIYT.

[Mixcucrema omepariit 3 TpaH3UTY pU3HAYeHa JUIst POPMYBaHHS JOKY-
MEHTOO00Iry, 10 BijoOpa)kae OOJIK TPAH3UTHOTO CYNPOBOAY KOHTCHHEpIB, a
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TaKO)K BUHUKHEHHS (DIHAHCOBHMX B3a€EMHUH 3 OINEpaIliid 3 KIIEHTYPOIO 1 mocTa-
YalbHUKaMH TPAHCIIOPTHOI MPOIYKIIIT 1 TIOCITYT.

[Mizcucrema cTexeHHS 3a PyXOM KOHTEWHEpIB Mpu3HaueHa it Qikcy-
BaHHS TIEBHOTO CTaHy KOHTeWHepa (SK OAWHUII OO0JIiKy) Ha 4YacoBiil mikaii
PYXY, IO MOMEHTY BHXOJy KOXXHOTO KOHKPETHOTO KOHTeHHepa i3 30HU BiAIO-
BiganabHOCTI JIiHIMHOrO AreHTa.

[Mincucrema oOMIKY B3a€EMOpO3pPaxXyHKIB 3 KIEHTYpPOIO TMpH3HAYCHA
I (ikcallii BAHHKa4YuX (piHaHCOBHX 3000B's3aHb MK JIIHIHHUM ATEHTOM 1
KITieHTOM (200 #oro ynmoBHOBa)KEHHMH oco0amu) i opM TorameHHs TaKux
3000B's13aHb.

[lincucrema oOMIKy B3a€MOPO3PaxyHKIB 3 IMOCTadalbHUKAMH TPaHC-
MOPTHOI MPOAYKII 1 MOCTyr mpu3HauYeHa sl Qikcallii BUHHKAIOUNX (iHaH-
COBUX 3000B's13aHb MK JIIHINHUM ATEHTOM Ta MOCTadyajIbHUKAMH TPAaHCIIOPT-
HOI MPOAYKIii Ta mociyr (opraxizaliii, o 3a0e3meuyoTs 0e3nocepenni pyx
KOHTEITHepiB) i opMax MoramieHHs TaKhuX 3000B'sI3aHb.

[Mixcucrema ob6niky B3aeMopo3paxyHkiB 3 [IpuHIMNAanoM npu3HadeHa
I (ikcallii BAHHKa4YuX (piHaHCOBHX 3000B's3aHb MK JIIHIHHUM ATEHTOM 1
[TpuHIMIasoM.

[lincucrema 0O0NIKY OCHOBHHX 3acO0IB peajlidye 3aBIaHHS OOIIKY
3aKymiBji, 30epiraHHs, CIMCAHHS Ta peaiizallii OCHOBHUX 3aco0iB JliHifiHOrO
areHra.

[Mincucrema oOMiKy BUTpAT MpU3HAUCHA SIK JUIS BiJIOOpPa)KEHHST BUTPAT
JliHilfiHOrO areHTa B ILJIOMY, TaK 1 PO3MOAUICHUM IO MiApo3aiaax (LeHTpam
(iHaHCOBOI BiIIOBIJAILHOCT1).

[lincucrema oOINiKy po3paxyHKiB 3 (iHAHCOBUMH arceHTaMH IpH3HA-
YeHa JUIst BigoOpaskeHHsI (piHaHCOBMX HEperiaMeHTOBAHUX OIepallii.

[Mincucrema po3paxyHKIB 13 CIIBpOOITHUKAMH peallizye 3aBlaHHS
00JIIKYy HapaXyBaHHS Ta BHIUIATH 3apIUIaTH, a TAKOXK IHIIUX OMepallii, TaKux
SK pO3paxyHKH 3a aBaHCaAMH, PO3PaxXyHKH IO BIJIYCTKaX, PO3paxyHKH 3a
mrpadamu i mpemMisiMH.

[Mlincucrema po3paxyHKiB i3 MA3BITHUMH 0CO0aMH pealtizye 3aBIaHHs
o0JiKy BHJA4i TPOIIOBHX KOIITIB, 3 MOAANBIIOK (iKcalliero IiTLOBOTO
BHUKOPHUCTAHHS KOIITIB.

[Mixcucrema o0IiKy TPOMIOBUX KOIITIB MPU3HAYEHA JUTS BiTOOpaKeHHS
pyxy rpomoBux KomTiB JIiHiiHOrO areHTa. PyX rpomioBux KOIITiB MOBHHEH
nepenbadaTy BimoOpaskeHHsI B po3pi3i cTareil pyxy IpOIIOBHX KOIITIB.

[liacucrema inancoBoro 00Ky JIiHIHHOrO areHTa XapakTepPU3y€eThCs
BiZJOOpaskeHHsSIM (hIHAHCOBOTO PE3yNbTaTy, OajdaHCy 1 KOHCOJIJIOBAHOTO 3BiTY
JlinifiHoro areHTa 3a Oyab-SIKHi MEpioJ] 3 ypaXyBaHHIM XOJIJJMHTOBOI CTPYKTY-
pu JliniiiHorO arexra.

1.2. Bumoru a0 HagiiiHOCTI

Cucrema noBMHHa 30epiraTu Mmpane3aTHICTh 1 3a0e3MeuyBaTH BiJHOB-
JIEHHs1 CBOIX (DYHKIIi MPH BUHMKHEHHI HACTYITHUX HEIITATHUX CHUTYAIii: TpU
30051X B CUCTEMIi €NIEKTPOIOCTAYaHHSI alapaTHOl YacTHHH, 10 TPU3BOIATH 10
nepe3aBaHTaxeHHs1 orepamniiiHoi cuctemu (OC), BIIHOBIEHHS MPOTrpaMu Mae
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BinOyBatucs micist nepesamycky OC i 3amycKy BUKOHYBaHOTO (aillly cUCTeMH;
MpH TIOMHJIKaX B poOOTi amapaTHHX 3aco0iB (KpiM HOCIiB JaHUX 1 mporpam)
BiTHOBJIEHHS (DYHKIIi cucTeMu moknanaeTbes Ha OC; MpH MOMHIIKAX, MOB'S-
3aHuX 3 nporpamuuM 3abesnedenHsM (OC i apaiiBepu IPUCTPOIB), BiTHOBJIECH-
Hsl Tpane3aaTHoCTi noknanaeTbess Ha OC; A 3aXHCTy amapaTypH Bija mepe-
MajiB HAPYTH 1 KOMYTAI[IMHUX MEPEIIKO]] TOBUHHI 3aCTOCOBYBATHCS CHCTEMU
0e3mepeOiIHOrO KUBJICHHS.

1.3. Bumoru 1o 3axucry iHdopmanii

3axucT iH(OpMAIiHHOT CHCTEMH BiJ HECAHKI[IOHOBAHOI'O JIOCTYILY
MMOBUHEH 3a0e31euyBaTHCs 0araTopiBHEBOIO CTPYKTYPOIO.

KoMITOHEeHTH MiICHCTEMH 3aXUCTy BiJl HECAaHKI[IOHOBAHOTO JOCTYITY
MOBUHHI 3a0e3medyBaTH: iIeHTH]IKAII0 KOPUCTYBaya; MEPEBIPKY ITOBHOBA-
KEeHb KOPUCTYBaya MpH poOOTi 3 CUCTEMOIO; PO3MEXYBaHHS JIOCTYIy KOPUCTY-
BayiB Ha PiBHI 3aB/IaHb Ta iHPOPMAIIHHUX OJIOKIB.

[IpoTokonu ayauTy CHCTEMH 1 JIOJATKIB IOBMHHI OyTH 3aXHIIEHI BiJ
HECaHKI[IOHOBAHOI'O JIOCTYITY sIK JIOKAJIbHO, TakK 1 B apXiBi.

3axullleHa YacTHHA CHCTEMH ITIOBMHHA: BHUKOPHUCTOBYBATH «CIIIITi»
napoi (mpu Habopi maposst Horo CUMBOJIM HE BiTOOpaKarOThCS Ha eKpaHi abo
3aMIHIOIOTECSI OJHHM THIIOM CHMBOJIB; KiJBKICTH CHMBOJIIB HE BiAIIOBizac
JIOBXKHHI TapoJIsl); aBTOMAaTHYHO OJOKYBAaTH cecii KOPUCTYBayiB 1 TOJATKIB 3a
3a3/aNieriapb 3aJaHiMHU TPUBAJIOl BIICYTHOCT1 aKTHBHOCTI 3 OOKY KOPHCTYBaJiB
1 jopaTkiB; 3amo0irti poOoTi 3 iHpopmamiero 6e3 KaTeropii miJ ceaHcom
KOpUCTYBada, aBTOPHU30BAHOTO Ha JOCTYN N0 KOHQiAeHIiiHOoI iHdopMaii;
OyTH BIJIOKpeMJICHA Bill HE3aXMILICHOI YaCTHHU CHCTEMH MIKXMEPEKOBUM
CKpaHOM.

1.4. Bumoru a0 BimMoBocTiliKOCTI

[IporpaMue 3a0e3rneueHHsT TOBUHHO BiIHOBIIOBATH CBOE (PYHKIIIOHY-
BaHHS INPH KOPEKTHOMY IIepe3allycKy amapaTHux 3aco0iB. [loBuHHa OyTH
nependaueHa MOXIIMBICTh OpraHizallii aBTOMaTHYHOTO 1 (200) pyYHOTO pe3epB-
HOT'O KOIIOBaHHS JAaHWX CHUCTEMH 3aco0aMH CHCTEMHOro 1 0a30BOro
nporpamuoro 3abesnedeHds (OC, CYB/I), 1o BXoAuTh A0 CKIady MPOrpaMHO
TEXHIYHOIO0 KOMILICKCY.

Hageneni Buie BUMOTH HE MOMIMPIOIOTHCS Ha KOMITOHEHTH CHUCTEMH,
pO3pO0JIeHI TPETIMM CTOPOHAMHU 1 JIHCHI TUIBKA MPU JOTPUMAHHI IMPaBHII
eKCIUTyaTallii X KOMITOHEHTIB.

2. Bumoru 10 ¢pyHKIiii (3aBAaHb), 10 BUKOHYKOThCS CHCTEMOIO

2.1. ITincucrema «Onepanii immopm»

s cucrema moBuHHA 3abe3neuyBaTu: (QopMmyBaHHsS Ta OOJIK
3aboproBaHocTell JIiHIHHOrO areHTa Tepen MocradyalbHUKaMH TPaHCIOPTHOI
MPORYyKIii 1 mocnyr; popMyBaHHS Ta 00K 3200proBaHOCTEN KITIEHTYpH Iepe]
JlinilinuM arenToM; GopMyBaHHS i (iKcallilo BCiX HEOOXITHUX TOKYMEHTIB JIJIs
BHJaui HaBaHTKECHUX/TIOPOXKHIX KOHTEHHEPIB UM BAHTAXIB KIIE€HTA; Y3TO[I-
JKEHHSI 1 KOHTPOJIb B3a€MOIIT Miapo3aiiiB JIIHIHHOTO areHTa; BHECEHHS, 3MiHY,
BifoOpaskeHHsI iH(opMaIlii 3TiIHO 3 MPUHIMIIAMEA PO3MEXKYBAHHS JOCTYITY JIO
iH(opMaIrii.
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bazoBuii Habip MPUHINTIIB PO3MEKYBAHHS JTOCTYIY TOBUHEH MiCTHTH:
JoCTyn A0 GhopMyBaHH:/3MIHH/BioOpaskeHHs iH(opMariii mpo 3a00proBaHiCTh
JlinifiHOT0 areHTa mepe mocrayaJbHUKaMH TPAHCIIOPTHOL MPOAYKILIT 1 TOCIYT;
JoCcTyn A0 GhopMyBaHH:/3MIHH/BioOpakeHHs iH(opMariii mpo 3a00proBaHiCTh
KIieHTypH niepes JIiHIHUM areHToM; TocTym 10 (hopMyBaHHs/3MiHI/ BimoOpa-
KEeHHsl HpopMaIlii Mo Tpymax IOCTYNmy Mociyr (3 ypaxyBaHHSM JOCTYITIB
IyHKTIB a) 1 0).

OdyHKIIOHAIbHA CXEMa CHCTEMH IMITOPTY MPEICTaBjIeHa Ha puc. 1.

PyHKLMOHANBHAR CXEMAE N0 CNEPALMAM UMIOPTa

Cyposaxon Cpoenra MNopyuerne
Kansrynaumm
QEMXEHME
KOHTEHEDOE
Esaumopacuetsi ¢ CueT exoaaumit CueT ncxonAumin
TAHNE#
Bsavmopacuetsi c PKD /00 Ko /0N Bzavmopacuetsi c
NOCTABLMKAMA Wexoaruee Bxopaues NOKYNATENAMMA

Puc. 1. Qynxyionanvua cxema 3 onepayiii imnopmy

2.1.1. lokymeHT «YToaa»

ba3zoBuM OKyMEHTOM JaHOI CUCTEMM € JTOKYMEHT «YTroja» 3 THIIOM
nepeBeseHHs «IMmopT». JIOKyMEHT € OCHOBOW i (ikcamii JaHHX,
PO3paxyHKy BapTOCTEH, BUITUCKH HACTYITHUX JJOKYMEHTIB.

JIoKyMeHT BBOJUTBHCS Ha MijacTaBi JokyMeHTa «CymaHO3aXOIKCHHS.
Ha miacraBi gokymenta «CyaHO3aXx0/DKEHHS» cHOpPMYBaTH JAOKYMEHT «YTO-
Jla» MOXHa SIK M0 OJICpKyBauy BaHTaxy (OAMH a0 JeKiIbka KOHOCAMEHTIB)
TaK 1 MO OJiepKyBauy BaHTaXy + KOHOCAMEHTY (TUIbKH IO OIHOMY KOHOCA-
MeHTY). CTBOPEHUH TaKMM NUISIXOM JJOKYMEHT OyJ/ie aBTOMAaTHYHO 3aTIOBHEHUH
TaKUMU JTAHUMHU:

* OpraHizaitis;

* [Tinpozain;

* Tun nepeBe3eHHs;

* Knienr;

* JloroBip 3aMOBHUKA;

* OnepxyBad;

* Bignpasnuk;

* KonreitnepHa niHis (i3 BpaxyBaHHSIM HasBHOCTI CIIUTLHUX CEPBICiB);

* MapupyT;

* BaHTax i HOro XapakTepUCTHKH;
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» diHaHCOBUIM MEHEIKED;

* [Iepenik KOHOCAMEHTIB;

* [Iepenik KOHTEHHEPIB.

Pobora 3 1oOKyMEHTOM MOX€E MPOBOJUTHCH OJHOYACHO JIBOMA MipO3-
nimamMu — (DIHAHCOBHMM 1 BiIIUIOM JOKyMEHTallii. B pamkax omHoro Bimminy
MOXIIUBICTh peJaryBaHHs JaHUX OpraHi30BaHa CTaHIAPTHHUM, 3aKJIaJICHUM B
mwiatpopmy, Mexanizmom. Lle o3Havae, 1o, SKIIO MacHB JaHUX PEAAryeThCs
OHMM KOPUCTYBadeM, TO IHIII KOPHCTyBauli HE MOXYThb 3Jif{CHIOBATH
penaryBaHHS I[bOr'0 MacHBY JIaHUX.

XKypHan nokyMeHTIB «YToa» IpelCTaBlIeHO Ha PUC. 2.

| Noxymett Cenka ]
Deicann - = & = ’Sg [ )‘f \Ti it E_;:' Mepeim = 0 (2
il _..|CocTosmme ¢ Jakasu | Ikcmemtop OeeTCTEEHHEN |C 1~
KoHredinep: [E 1 i Hosan ABTOTPEHCCEPEH AnMPHACTPETOP
I:I = 16.10.2009 114... 2\Mvnopt  |Hosan AgviHncTpaTop

16.10.2009 14:2... 3 Mmnopt  |Hosan ADMMHICTPETOD
I koHocamenTa: =] 16.10.2009 14:4... 4mnopt  |Hosan ABMMHICTPETOD
| | 18.10.2009 8:21:... §/Mmnopt  |Hosan AgvinHncTpaTop

Puc. 2. Ilpoghopma sicypnany «Yz2o00a»

OyHKIIOHATEHE TPU3HAYCHHS KOJIOHOK KYpHAITY YTOJI:

o «Ilpukpimneni ¢ainm» (3Hauok «Ckpinkay). HasBHicTh a00
BiJICYTHICTh MPHUKPITUIEHHX JI0 yroau (aiiis;

* «®inpenizy. HasBHicTh a00 BiICYTHICTH J103BONY (HiHAHCOBOTO
BiILTY;

*  «Jokpeniz». HasBricTh a00 BiICYTHICTh JJO3BONY  BiAJUTY
JIOKYMEHTAIIIT;

* «/latay. [JaTta nokymeHTa «Yrojay;

» «Homep». Homep yronu;

* «Tun nepeBezeHHs». Tun oneparrii nepeBe3eHHS;

* «Ctan yrommy;

* «3aMOBHHUK». 3aMOBHUK TIEPEBE3CHHS;

» «Excnienutop». EKCciequTop nepeBe3eHHs;

* «BimnoBinansHuit». [IpaniBauk (hiHAHCOBOrO BIAMLIY, IO CTBOPHB
yrozy;

* «BignoBiganbHUN IOKYM.». BiAmoBimaJbHUN TMpaIliBHUK BiAIUTY
JIOKYMEHTAIIIT;

» «KKomenrtap». Komenrap yronu;
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* «Jlinis». CynHoriaBHa JIiHis;

* «AreHT». ATeHT JiHii.

VY rpymi «Ilomyk» NpuCyTHS MOXIIMBICTb TOIIYKY YIOAH 32 HOMEPOM
KOHTeHHepa Ta/abo KoHOcaMmeHTa (TIOIIYK 3AIHCHIOEThCS MO Miapsaky). s
KO)KHOTO BIJUIUTYy BimoOpakaeTbcs NMEBHUH HaOip JaHUX JoKymeHTa. dopma
JIOKyMeHTa Juisi pIHAHCOBOI'O BIJJILIY MPEACTaBICHA Ha PHC. 3.

P

=l

xa: Caenka 1 o 05.09.2009 13-16:42

:ﬂéﬁcrﬁvmv e W :§§ [’é & mjv Mepeim = 5 Banera
1| Homep: 1ot |05.09200913:16:42  |B| Cocrosnue: Jakasumk: ‘AETﬂTpEHCCEpBMCIOr ‘lQ‘
_| Opranusaums: ‘uapHaMupcKm ryack HQl T nepesoaki. ' [orosop sakazunka: ‘OCHOEHOW [HOr0BOp HQ‘
3| AredT naHmm: ‘ HQl Tiariap: H Ompaswens: ‘ﬂam Wearos HQ‘
| Sxcnemitop: ‘ HQ‘ TMonyuatens: ‘Aam'rpchcepsuclOl’ HQ‘
OBwan uHpopmaums Konreftnepa Yenyru Pacuersl [on pacxogs TMopyuering Paiine CoBeima [onorHuensHo
Mapuwpyr Mpy= Kotocamentet
[G2] Myvocr omp.DUBAL o TASETS [ oraced ||| MB7460251
Myvr wass. DUBAL asvo: FTA3HG [] M097868759/M573598237
TMopy omp.  DUBAL: cyano: ARCTIC SEA []
BEN0TDEHaXEDL!
Topr rpese, RYCHEVEK cywer, PACIEE: LINE (2] DDDOCDDEOCDDEDDEDDDDDDDDEDDD0DDDDDDEDCDD0D
Mopr nasn.  ODESSA- cyano: PACIFIC LINE [33W] DDDDDDDDDEDODDDEDDEDODDDDDOEDODDDDDEDDDDED
Tysicr omp.  ODESSA: asvo: TPEWMEP [3687] DODDDDDDDDDDDDDODDODDDDDDDDDDDODDDDDDDDDDDD
Tyract wasn. TOHELK asro. TPEANEP [3687] DDDDDDDDODDDDDDDD
TekeT rpys
OrBeTCTEEHHDbIE Crommocte Konresinepa
40" HQ - 1 wT.
Meremxep |Au1w|MHchpaTup H x| 20'DC -2 I.I:.I!:
Onep weemeep: | e Mo aoroeopy 250 USD, 11USD = 30py6. 4]
Paspeweto K BSINONHEHMO
' _Pwi.: Yisepxpen: ApmcTpatop ® Lok : ve ymmepxgeno
Kommerapuit ‘
OK 3ammca=  Zaxpeme |

Puc. 3. Ilpoghopma hinancosozo 061ik06020 00KyMeHMY

IIpu ¢dopmyBanni HOBOI yrogum — B mom «CTaH» BCTaHOBIIOETHCS
o3Haka «Hosay. IIpodopma 3aknanku «3aranpHa iH(opMallis) MpeacTaBicHa

Ha puc. 4.
KenemTop: | |4 | lonyatens: |AsTotpanceepamckll [-]4
Ofwan mioopmams | Kowtefkepa  Yemyrw P==—=-m0mka  Apronepesoska  Pacvem | [onpamomsl | Hapemsl  MMopyerwa | Painel | Cofbrin  [oron-umensHo
JKCNemTop
Mapuwpyr Ipys Konocamerms
1| Myocr omp. DUBAL: asro: [A3ETTh [] ezl | MBTAGD251
“ Mywac vase. DUBAL: amro: TA3ETIB ] M097868759/M573538237
Mopt omp. DUBAI: cymo: ARCTIC SEA[]
= T BENOTREHAXEPbI
St IHEV K o BACIEIE LINE [390] DDDDDDDCCDDDDDDDDDDDDDDCCDDDDDDDDDDDDDDDDD
Mopt Hass. ODESSA: cymio: PACIFIC LINE [33W] 0DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDIDDDD
Tiyscr omp. ODESSA: aeto: TPEANEP [3687] D0DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Tyeact vasn. NOHELIK: asto: TPEATIEP [3687] DECDDDCDEDODECDDD
OmercisenHse CrommocTs Kouredinepa
B0'HQ-1
Mesemrep: |AuMHHMcTDamp ||X| 2000C-2 :::
Cre. meserxep: | [Ix] Mo sorosopy 250 USD, 1 USED = 0. 3]
Paspewetio K BunonHeHmo
V’ Py - Yrsepwpen: Apsnumciatop ) Lo - ve yrmepxeno

Puc. 4. Ilpoghopma 3axnadxu «3acanvua ingpopmayisny
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OyHKIIIOHAIbHE PU3HAYCHHS SIIEMEHTIB PO3TAIIOBAaHUX B 3aKJIAJIIII;

- Mapupyr:

o Tabnuisg MapIpyTy MepeBe3eHHS.

e Knonka  HamamryBaHHs.  CTBOPIOBATH/3MIHIOBATH  MapuIpyT
TiepeBEe3CHHS.

- BanTtax:

o [lone BanTaxy. Jlo3Bossie 30epiraTu sAK OIUH BAaHTAX, TaK 1 CIIUCOK
BaHTAaXIiB.

o [Ipamopentb  HeOe3NEYHOro  BaHTaXy.  YCTaHOBKA  O3HAKH
HeOe3MeuHoro BaHTAXKY.

- KonocamenTtu:

e Criucok KOHOCaMEHTIB. BinoOpaxenHs KOHOCAMEHTIB
BHUKOPUCTOBYIOThCS B JOKyMeHTi. [ToABIfHMM KiallaHHSM JIiBOT KHOITKHA MHUIII
Ha HOMEp1 KOHOCAMEHTa MOXKHA BITKPUTH KOHOCAMEHT.

- BignosinanpHi:

o [lone meHemkepa. 3amOBHIOETHCS KOPUCTYBAaueM, SIKHA CTBOPHB
(MO>Ke 3MIHIOBATHCS).

o [lone omep. MeHemKep. 3aMOBHIOETHCS BIIIIIOM TOKYMEHTAITIL.

- Bapricts:

e BinoOpaxeHHs MOTOYHOT 3a0OProBaHOCTI 3aMOBHHKA (HE3AJISKHO
BiJI KUTBKOCTI TIIATHUKIB) iepen ArenroM JliHii.

- Konteiinepu:

o CrHCOK TUIIB KOHTEHHEPIB Ta iX KUIBKOCT1 B JOKyMEHTI.

- J103BOJICHO 10 BUKOHAHHS:

e [inepriocuiaHHs poO3TalllOBaHA JIBOPYY — YCTaHOBKA J03BONY/
3a00pPOHH BUITUCKH JOKYMEHTIB «JlopyueHHs» (DiHAHCOBUM BiJUILIOM; TilepIo-
CHJIaHHS PO3TAlllOBaHAa NPAaBOPYY — YCTAHOBKA JI03BOJY/3a00POHHU BHUIIMCKH
JOKYMEHTIB «J{opy4eHHsD» BIIIIIOM TOKYMEHTAIIi1.

e Knonkwu icropii. BinoOpaskeHHs icTopii ycTaHOBKH J103BOIIB/ 3a00-
POH BiIOBITHUMH BIIIUTaAMHU.

[Ipodopma 3aknanku «KoHTelHepn» MpeacTaBieHa Ha puc. S.

JRenemATOp: | [ I lonysaTens: | BETOTPAHCCEPBUCIUL [ 4]
OBiwan uxbopmaLir _KnHTemHapa Yemyrw | Paccraguposka | Astonepesoska | Pacve™ | [onpacxomsl | Hapsmel | Mopyserws  Paiinel | Cofbve  [ononsurensHo
‘35”0””““’ SHauernA o | Hatsi > oaxr. gatsl | Farr. gatei -> gatel | OfHosume pacy. yenyry K eHTsl = %

N Tvn Koreitrep Ceobon... [ara soirpyskn| [aasesosa | [ata osspaa Tun gocTaskmn MyrkT BosBpETA P. HM87450251

20 DC |TTR38254729 20.09 2009 24109 2003 AsTo JLOHELK
2|40 HQ |ASRTS757659 17.09.2009 30.09.2009 AaTo

[] |{M097868759/M573598237
320 DC [ASRT8757659 O0DESSA N

EBBIAENATE KOHTEHepa D
KOHOCaMEHTA !

Puc. 5. Ilpoghopma 3axnaoxu «Konmetinepuy
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OyHKIIIOHAIbHE PU3HAYCHHS SIIEMEHTIB PO3TAIIOBAaHUX B 3aKJIAJIIII;

- Tabnuis KOHTEHHEPIB:

o BinduBae nani npo KOHTEHHEPHU, pO3PaXyHKOBI JaTH, TUITH JIOCTABKH
B JIeNO, TYHKTH IIOBEPHEHHS KOHTEHHEpIB 1 O3HAK cTaHy KOHTeliHepa
(mopoHili/HaBaHTaXCHUH ).

- @Oyukis «3aMOBHUTH 3HAYCHHS» BigoOpaka€ MaHEIb TIPYIOBOTO
3allOBHEHHS JIAHHX, TaK SIK 1€ BiloOpa)keHo Ha puc. 6.

SJKCNeguTop: | | |\.¢|

OBwan nHgoprMaLwma [ KonTeinepa ichyrw Paccrapwpoeka  Aetonepe

[ZanonHmTe aHaveHnn ¥ | Damei - oakt. gatsl | Pact. gam

— |[M | Tun Konteinep  |Ceod
Dama swirpysiar: | . . = | 1oy . (TTReszseros

Oata ewisosa: | . || 2|40° ... |ASRT8757659
3|20 ... |ASRTA757659

Latasosspara: | . . [l

T
Twn gocTaEKwW: [
| DTz sosepaTa)

[yHKT BO3BPATE: | ||

CeofiogHo mHedt: | 0|E

Puc. 6. Ilpuxnao 3anosnenns mabauyi Konmeunepis

[loBTOpHE HATHCKAHHS TPUXOBYE IaHENb TPYNOBOTO 3allOBHEHHS
JaHUX.

- [lanens rpymoBoro 3anoBHEHHS JaHUX:

o J[03BOJIsI€ 3aMOBHUTH OMHOTHIIHUMHU JAaHHMHU BIJMOBIAHI KOJIOHKH
Ta0JINII KOHTEHHEPIB.

- CriMcok KOHOCaMEHTIB:

e BinoOpaxeHHS CIHCKY KOHOCAMEHTIB BHKOPHUCTOBYIOTBCS B JIOKY-
MeHTi. BHKOpUCTOBYIOUM KOMaHHY IaHeNb (HaJ CIUCKOM) KOPHCTYBad Mae
MOXIIUBICTh CTBOPIOBATH, BHOUpPATH 1 BUAAISITA KOHOCAMEHTH B JIOKYMEHTI.
Cxiag TaOnuili KOHTEHHEPIB 3MIHIOETHCS TUIBKH 3a JIOIOMOIOI0 JIOJaBaHHS
a00 BHJANCHHSA KOHOCAMEHTIB (B TaOJHUI0 KOHTCHHEPIB BiIIIOBIIHO
JIOAAI0THCS 200 BUIAJISIFOTHCS. KOHTEHHEPH KOHOCAMEHTA).

- Knonka «®axr.natu -> natmy»:

e HaTuckaHnHs Ha KHONKY CIPSIMOBYE JIO aHAi3y HAsSBHOCTI (haKTH4-
HUX JaT (BUBaHTa)KCHHSI, BUBE3CHHS, TOBEPHEHHS) 32 TIEPEIIiKOM KOHTEHHEpIB
JOKyMeHTa. Y pa3i HasgBHOCTI (DaKTHMYHUX JAT, CUCTEMa 3allOBHHUTD BIiATMOBIIHI
KOMIPKH 1 MOBiIOMUTH MPO BHeCeHi 3MiHW. KoMipku 3amoBHEHI (akTHYHHMH
JaTaMu BiIOOpaKatoThCS B JOKYMEHTI Ha KOJTbOPOBOMY (OHI.
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- KoMipku naT BUBaHTa)KEHHsI, BUBE3CHHS, ITOBEPHEHHS 1 TPUBAJIOCTI
BUILHOI'O BUKOPUCTaHH/30epiranHs o0a HaHH,:

e 3MiHa JIaHMX Yy IUX OCEepe/Kax TATHE 3a COO0I0 3MiHY MapaMerpis
po3paxyHKoBHX mociyr (y pas3i SKIIO 3a TOCIYro HEMae BHCTaBICHHX
paxyHKiB) abo JjoiaBaHHs (KOpUTYBaHHS) TIOCHYTH 3TiIHO 3 HOBHUMH
napamerpamMu (y pasi SKIIO 3a MOCIYrOK € BHUCTaBJCHI paxyHku). Jlanwuii
MEXaHi3M BHUKOHYEThCS CHCTEMOIO aBTOMATHUYHO, 0€3 BpaxyBaHHS IOBHICTIO
a00 4YaCTKOBO  BHCTaBJICHHX PaXYHKIB.

[Ipodopma 3axnagxu «Ilociyru» npeacrasicHa Ha puc. 7.

mGmmy. | [ 11onysaTeny: |AETOTPEHCCEPEMCI 4]
Ofian mipopaima | Konmedinepa |_ycn‘,'rm Paccragmposka  Astonepesoska | Pacverss  [onpacxomsi | Hapase  [lopyserma | Painet | Cofomn [ 0
- = EE HEE 1~§ i—‘% Mopfop | 3anomwme no walinowy = | PacunTamsno craskam »  BuicTasums cueta + | MnaruposaHye onnat = @
Yenyra Craska HOC| Konso Pacxon [peero) Mpveoa [Bcera)
KR lea | Cymma Ueta | Cpma | TnaTenbuik | Cuer
) 3 40,00 120,00 50,00 15DDD|Kanamecoa Buranwii |

Jkonorun Bes HIC 3 %00 108,00

oo fes HIC 3 11500 MO0 TGEET 50000

Dewvepenx Bl : %128 108385

Pacxon TMpvoon TMpogwr
Beero (UAH): 57300  HIC (ceepxy): 000 Beero (UAH): 1901449 HIC (cBepxy): 180,64 Beero (UAH): 134149

Puc. 7. Ilpoghopma 3axnadxu «llocayeur

OyHKIIOHATFHE TPU3HAYEHHS €IEMEHTIB PO3TAIIOBaHMX Ha 3aKIa Il

- Tabuuis mocyr:

e BinbuBae gaHi mpo MOCIYTH, IUIAHOBAHI CYMH, IO MiAJIATAIOTh
ormgari ATEHTOM TOCTadallbHUKAMH IOCIYT, CYMH, IO MiJISraloTh OIUIATI
MOKYIUAMU ATEHTY.

- Knomka «I1in6ip»:

o HaTuckaHHs KHONKH BilKprBa€e GOpMy MiI0OPY MOCITYT B IOKYMEHT.

- MeH10 «3aroBHUTH 110 IIA0JIOHY:

o [limMeHIO «Iepe3ariOBHUTH TaOIHINIO MMOCTYr». BuOip JaHOro myHK-
Ty OYHIIAE TAOJIHUITIO TIOCIYT 1 BigKkpuBae GhopMy BHOOPY MIa0I0HY MOCIYT;

o [limmenio «J{OMOBHUTH TAOIUIlIO MTOCTYTr». BUOip JaHOr0 MyHKTY HE
OYHIIa€ TAOJIHUINIO MTOCIYT 1 BiiKpuBae (hopMy BHOOPY MIa0I0HY MTOCIYT.

- Mento «Po3paxyBaTu 3a CTaBKaMu»:

o [limmenio «Bci po3paxyHKoBi mociayruy». BuOip mAaHOro MHyHKTY
BUPOOJISIE TEepepaxyHOK BCIX CyM BHUTpPaT pPO3PAXyHKOBUX TMOCTYT, IO
3HAXOIATHCS B TAOJIHUIII TIOCIYT.

o [linmenio «[loTtouny mociyry». BuOip maHOro MyHKTY BHPOOJISE
MepepaxyHoK CyMH BUTpPAT PSIKIB TaOJWIlI MOCTYT, Ha SIKIH BCTaHOBICHO
Kypcop (TIOTOYHOTO psijKa).
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VY pa3i konmM s MOCIHYTM HEMae MOXJIMBOCTI PO3PaxyBaTH CyMy
(HeMae CTaBOK) CyMa IOCIIYTH HE 3MIHIOETHCS.

- MeHro «BuCTaBuTH paxyHKN»:

o [linmento «BucraButu 1o BciM». BuOip qaHOTO MYHKTY MPUBOIUTH
1o GopMyBaHHS paxyHKIB (MpH I[bOMY BiJIKpHBAIOTbCS (JOPMH pPaxyHKIB) IO
BCIX IMOCITyTax, 3rpylOBaHUM IO IIaTHUKY. DopMyBaHHS paXyHKIB BPaXxOBYE
B)K€ BUCTAaBJICHI paXyHKH, TOOTO MOCIYTHM MOBHICTIO 200 YaCTKOBO BHUCTaBJICHI
He OyIyTh BHCTaBJIEHI TOBTOPHO.

o [linmento «BucrtaButn 3a oOpanumu». Bubip maHoro myHKTY
MPHUBOJIUTH JI0 BIAKPUTTA (HOPMH TO3HAYKH TIOCHYT, SIKi TpeGa BHCTABUTH,
3rpyIOBaHi 3a IJIATHUKOM.

@dparMeHT BOTO MiMEHIO TPEICTaBICHHH Ha pHC. 8.

[«+]4]  lwnnepesoskm: | WmnopT [ene] LUprosop sakas4suxa: |UcHosHo

- O % m: Metp Wei
AETOTREH

Mopyserun |~ Fa

Yonyru | Paccra

2 MopGop | 3an

[] Demepenx InaHMpoBaHWe onnan
[ nocmoTp T

EID KanawHukos Butanii a Cymma

H ] 10000]

66,67 500,00
87,02 3861.05
4467 134.00

0K

Puc. 8. @paecmenm niomenio «Bucmasumu no uOpaHum paxynkam

HeoOXximHO BiI3HAYUTH TMOCIYrd A0 BUCTaBJICHHA. IIpM HaTHCKaHHI
kuaonku «OK» cucrema copmye 1 BimoOpa3uTh BUXiJHI paxyHKH (OIUH abo
JIeKiTbKa) TI0 3a3HaueHWM TMOCIyT. Y pa3i KoM IIaTHUKa HE BKa3aHO —
KOPHUCTYBa4 HE 3MOXKE BiJ3HAYUTH MTOCITYTH.

- Oynkis «Bigobpa3uTu BapTiCTh MO KOHTEHHEPaM»:

e AxtuBamis ¢QyHKIOIi BijoOpakae TaONHIO PO3MOALTY BapTOCTI
MOCIHYTH MO KOHTeHHepaMm (BimoOpakeHHs KOHTEWHEPIB MPOBAJAUTHCS 3a
MTOTOYHUM PSIIKOM TaOJIHIII MTOCIYT), 110 MPOJIEMOHCTPOBAHO Ha puC. 9.
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UULLEH AHYUPMAUAH NOMIEMHEDE | FUIYIA | ractlagnposkd A UlepesUskd ratye sl L01| PaUEO B MdpHLp! 1 IUPY4EHIH “anlibl LUUBI K LWNOIHA IE1BHY
SEEEN t ) ELER N 3snonsmsnowsbnosy « | Pacwmats no craekam | Bicrasums ciera v Mnaposaee onnar + | [
Konso Pacxon (Bcero) TMpvog (Been Tun  Kowresivep (Cynavia pac.. |CyMME MpHoA)
Kot | lesa | Cywa leia | Cpwa | [ TTR93254729 40,00
3 000 12000 B3] 10000 Kenaw{ |40 HA_ASRTETS765S o 0.0
] w00 . m‘ AJ'HQ [ASRT87A7659 40.00] 5000
Tavioxes BeHIC) 3 g 500 16657 50000
[Llevepenx 20% 3 126702 386108
10CMOTD 20% 3 WET UM
< )
Pacxon Mpvocogy TpoguT
Beero (UAH): 57300 HIC (coepy): 000 Beero (UAH): 54438 HIC (ceepry): 52033 Beero (UAH): 485138

Puc. 9. Bisyanizayis ¢pyuxyii’ « Bioobpazumu eapmicmoy

o JlesakTuBailisi (QyHKIII NPUXOBYE TaONUIIO PO3MOALTY BapTOCTI
IIOCJIYTH 10 KOHTEHHEpaXx.
[ligmento «BucraButy 1o BCiM». BHOIp AaHOro MyHKTY BHUPOOJISE 10
(dbopMmyBaHHS paxyHKiB (IIpU IIbOMY BiJIKPHBAIOTHCS (POPMH paxyHKIiB) MO BCIX
MOCIIyTax 3rPyNOBaHUM IO TUIATHUKY. DOpMyBaHHSI PaxyHKIB BPaxOBYE BKe

BHCTaBIICHI paXyHKH

3aknanka «Po3paxyHkmy npencrasieHna Ha puc. 10.

Ofiugan vHmop p Yemyru Pacyeml [lon pacxome! MopyyeHia Paiinkl Calibma [lononHuTensHo
CHapMHDOBRTS | Bugycnym | loxoge! \Pacxop,hl \ A
Yenyra Cymua |BuicTagneno  |Onnasewo |Cywma | BhicTaEneHo \Gnna'ieuo \
T Nokanbheie 100,00 100,00 3
NP 100,00/ 100,00 120,00
A Skonoria 108,00
; E'“D Bhgear Mpoue 50000 500
H= Yenyra T Tamoxts 500,00 345,00
L = Doanlee) 5 [gpag 399505
B K_O“DH’(" T [emepenx 3861,05/
e Crames BOCMOTp 13400/
Iiroro [ 455,05 100,00] R

Puc. 10. 3axnaoka «Po3paxynxuy

OyHKIIIOHAIbHE PU3HAYCHHS SIEMEHTIB PO3TAIllOBAHMX Ha 3aKJIaIlli:
- Knomnka «CdopmyBatn:

o [Ipu HaTHUCKaHHI HA KHOMKY (hOpPMY€EThCS 3BIT PO (HiHAHCOBHUI CTaH

YTOIH.
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- Tabnuus «HanamrryBanHs 3BiTY»:

e BinoOpaxae CTpyKTypy BUBEACHHs 3BIiTy. ['anoukamu Big3HadeHI
YIpYNOBaHHS, MO BUBOJATHCS B 3BIT 32 3aMOBYYBaHHSM. BcraHoBmiorun/
3HIMAIOYHX TaJOYKH MOXHA PETryIIOBATH CTPYKTYPY BHBEICHHS 3BITY.

- TabnuyHe moJIE 3BITY:

e besnocepenne BimoOpakeHHs 3BiTY npo (iHaHCOBUMH cTaH 3a
YTOZI010.

» 3axianka «Jlom BuUTpaTH». 3aKiaaka MICTUTh CIIMCOK BHIATKOBUX
KacOBHX OpZEpiB, IO MICTATH HEMPSIMi BUTPATH 10 YTOII.

» 3aknanka «JlopydeHHs». 3akiajka MICTHTh CIHCOK BHITUCAHHMX
JIOpYYEHb IO yToJIi.

* Saxnanka «®Paitmy. 3aknagKa MiCTHTh CIIUCOK (aIIiB MPUKPIMIIEHUX
70 YTOJIH.

2.1.2. lokymeHT «PaxyHok BUXiTHUID)

JIoKyMeHT mpu3HaveHui Ut Qikcallii HaJlaBaHUX IMOCITYT 3aMOBHHKY
nepeBe3eHHsT 1 GopMyBaHHS 3a00proBaHOCTI IIaTHUKa mepen KommaHiero.
JIOKyMEHT BBOAMTBLCS TUIBKM Ha IJCTaBl Yroiw Croco0aMu, OMMCAHUMH B
NOKyMeHT1 «Omepartis.

CrBopeHuil TakuM  crmocoOOM  JOKyMeHT Oyne  aBTOMaTHYHO
3aIIOBHEHHUI TAKUMHU JaHUMH:

* Opranizairis;

* [Tinpozain;

» Tun nepeBe3eHHs;

* 3aMOBHUK;

» OnepxyBad;

* Knienr;

* JloroBip IIaTHHKA;

* KonreitaepHa miHis;

* Vrona;

* Bamrora;

* [Tepenik mociyr;

* BigmoBinanbauil (aBTOp paxyHKY).

XKypnan nokymeHTiB «PaxyHOK BUXiJIHUI» TIpecTaBlieHO Ha puc. 11.

OyHKIIOHATEHE TPU3HAYCHHS KOJIOHOK KYpHAITY YTOJI:

* «Jlata». Jlata 1oKyMeHTa «PaxyHOK BUXITHUII;

» «Homep». Homep paxyHKy;

* «Tun nepeBe3enHs». Tum omepartlii mepeBe3eHHS;

* «Yroma». YTona Ha MiJICTaBi SIKOT BUIMCAHUH PaxXyHOK;

* «3aMOBHHK». 3aMOBHHUK TTEPEBE3CHHS;

* «([Inatauk». KitieHT, Ha SIKOTO BUCTABIICHUN PAXyHOK;

* «Cyma». Cyma paxyHKy;

* «Bamora». Banrora paxyHKy;

* «BinmnoiganeHMit». KopucryBau cCTBOPUB paxyHOK;

* «kKomenTap». Komenrtap nokymenra.
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| Howymesimi Cret ucxopsuuyeh e
|Deicman - = 5 = %y ) o T (50~ & Nepeime ) (2
~lMouck
Dara = [Howep [Tmnepeso. [Coemca [Bakasws [Mnaremswsk [Cyvma [Bamee  [Omercrsens.
InvOut-00000... |MMnupT |Cn.emca R |AETO'rpchc... |KEﬂaUJHV|KUE ‘ 1DI1.D|}|Uﬂ«H |AU.MMHMCTpa
KouTedinep:
N° konocametiTa:
v
< >

Puc. 11. IIpopopma scypuany «Paxynok euxionuily

VY rpymi «Ilomryk» IprUCyTHS MOXIIUBICTD TIONIYKY YTOAH 32 HOMEPOM
KOHTelHepa Ta/ab0 KoOHOcaMeHTa (IOIIYK 3IIMCHIOETHCS 110 MiApsAaAKy). Dopma
JIOKyMEHTa TIpecTaBiIcHa Ha puc. 12.

& Cuet nooamuwi: Cuet nowmamumi InvOut-00000003 ot 06.10.2009 19:12:34 — =l X

Defictens = 4k (@] '; @ & Mepefim + " Banwora

Homep: InvOut-D0000003 oT: Tun nepesoakn:  Vvnopt w % Onnara: _

JaKasunk: |AETOTpchceanc 1or Opratnsawws: ‘ Yepromopori ryok | |Q|

Monysarens: |AEToTpchcepﬁnc lor Coenka: ‘C.u.em(a 107 05.09.2009 13:16:42 |Q|

Mnatensuwwe: |KanaLuHmoB Buranwit [orosop: |DCHOEHon Horosop ||Q|
Mo CcOenKe C NoKynaTenem oonr KoHTparedTa 12,84 USD |§

Venyru | OononHuTensHo

= 'Li.j =4 ’&"j o b ES EE Noagop no crence v

Venyra Konso konr, | Cymma | Creexa HOC  [Cywma HOC
q 100,00|Bes HOC |

Beero (UAH) 100,00
HAOC (caepxy): 0.00

KommerTapmit:

Mevars - OK  Jammcate  Zakpoims

Puc. 12. ®pacmenm npogopmu doxymenmy,
WO 2eHePYEMbCIL HCYPHATOM « PaxyHoK euxioHuily
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3aknanka «Ilocmyruy npeacrasieHa Ha puc. 13.

Yemyrw | onomarensHo

SESER(t | B Honﬁopnocuem(e'@
Yenyra fonsokonn. | Cpe CrapaHL Oy HIC
} 100,00 Bes HOC

e e g G e

Puc. 13. npoghopma 3axnaoxu «Ilocayeu»

OyHKIIOHATFHE TPU3HAYEHHS €IEMEHTIB PO3TAIIOBaHMX Ha 3aKIa i

- Tabuuis mocyr:

e BinObuBae naHi mpo TOCITYrH, CyMH, LI0 WiLIATAIOTh OIUIATI
IJIATHUKOM ATEHTY.

- Mento «I1in6ip mo yromi»:

o [limMeHIO «IepEeHANOBHEHUN IO yrofi». BuOip maHOro IyHKTY
ouMIae TaONUII0 TOCHYr 1 3alOBHIOE TAOJMIIO TOCTYr JaHUMHU 3 YTOIH
(minOuparoThCsl TUTBKM HE BHUCTaBJICHI IMOCHYrHM Ha IJIATHUKA B JaHOMY
paxyHKy).

o [limmento «JlonmoBHUTH 1O yroai». Bubip 1aHOro MyHKTY BIAKpUBAE
¢dopmy BHOOpY mocnyr (popMa MICTHTh TUIBKA HE BHCTAaBJICHI IMOCITYTH Ha
TUTATHUKA B JAHOMY PaxyHKY).

- Oynkis «Bigobpa3uTu BapTiCTh O KOHTEHHEPaM»):

o Jlii aHayoriuHi OnucaHuM B TOKyMeHTi «Ormeparis.

[IpoBenenns JOKYMEHTa «PaxyHox BUXITHUI dopmye
3a00proBaHiCTh TUIATHHUKA MEpel areHTOM JIiHil.

2.1.3. lokymeHT «PaxyHok BXiTHHiD»

JlokyMeHT  mpu3HaYeHWd g ¢ikcamii  HaJZaHUX ~— TOCIYT
nocravaibHUKaMu 1 (QopMyBaHHsS 3a0OproBaHOCTI areHTa JiHII mepen
nocravanbHUKaMH. JIOKYMEHT (OpPMYETBCS aBTOMATHYHO Ta CKIAJAETHCS 3
HACTYITHUX JaHUX:

* Opranizariis;
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* [Tingpo3nin;

» Tun nepeBe3eHHs;

* 3aMOBHUK;

* OnepxyBau

» Kiienr;

* JloroBip ruraTHuKa;

* KonTeitnepna minisi;

* Vrona;

* Bamora;

* [Iepenik mociuyr;

* BinnosigansHuii (aBTOp paxyHKY).

2.2. Ilincncrema «CTeskeHHS 32 00J1aTHAHHAM

s migcucrema IMOBMHHA 3a0e3nedyBaTd (ikcallifo pPi3HOrO CTaHy
oOJIaHAHHS B THUMYACOBIM INKaJi a TaK caMO HaJaTH MOXKIHUBICTh aHaTI3y
CTaTyCiB KOHTEHHEPHOro 00JIaJJHAHHS SAK 3a Mepioj] Yacy Tak 1 HOro craTycy B
KOHKPETHY OJIMHHMIIIO Yacy. J{iist BCix pyXxiB oOnajHaHHS MOBUHHI (pikcyBaTHCs
181 gatu — nata Kommaunii ta gara s Jligii.

OnuHUIEI0 Yacy CTaTycy KOHTeiHepa NpUHAMAeTbcs MiHIMAIBHO
MOKJIMBA THMYacoBa OIMHMII — cekyHaa. lle o3Hauae mo cratyc pyxy
o0JIafHaHHS MOXKE 3MIHIOBaTHCh B paMKax J0OOM KUIbKa pasiB, aje He OuIbIle
HIX KUTIBKICTh CEKYHJI B J1001.

OyHKIIIOHAIbHA CX€Ma CHCTEMH JIOTICTHKH TPEICTaBICHa Ha puc. 14,

q}h‘HKLI.HDHEJ'IbHaﬂ CXEMA NOMMCTUKM IBHXEHWA KOHTEAHEDOE

if'iggsamgé Cenka
Wamererne [lsexerme

CTATVCE JBMHEHAR

KOHTENHEDOE
KOHTEAHED3

Puc. 14. @yukyionanona cxema nozicmuxu pyxy 00i1a0HaAHHSA

B o0mikoBili cucremi JaHWi Teperik OpraHi3oBaHWN 3a JOMOMOTI'OIO
noBimHuka «CraTycu oOJaJHaHHS» 3yMOBJICHMMH 3HadeHHSAMH. J{OBiTHUK
MOX€ MOITOBHIOBATUCS KOPUCTYBAa4aMHU OOJTIKOBOT CHCTEMH.

30epiranHsi pyxy KOHTEHHEpIB Ma€ OyTH OpPTaHi30BaHO B HACTYITHUX
po3pizax:

- KonreitnepHa minis;
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- CynHo3axin;

- Ctatyc pyxy KOHTeWHepa;

- Konreiinep;

- Homep mutom6u koHTElHEDA;

- ITyHKT 3HaXO/KEHHSI KOHTEHHEPA;

- lara nnaHoBaHa CTaTyCy KOHTEHHepa;

- lata pakTH4Ha CTaTyCy KOHTEHHEpA;

- Nara myst miHii craTycy KOHTEHHepa;

- Yrona;

- KonocameHnT koHTeitHEpa;

- [lepeBizHuk.

MexaHizM ¢pyHKIiOHYBAHHS TaHOI MiCHUCTEMH

Cratrycu oOnagHaHHsA (IKCYIOTbCA B OOJIKOBIM CcHCTeMi JBOMa
METO/IaMHU:

- aBTOMATHYHMA — T0puU (QOpMyBaHHI TMEBHUX BHIIB JOKYMCHTIB,
MpOrpaMHUil  KOMIUIEKC ~aBTOMaTHYHO (ikcye craTycu oOJaJHaHHA.
JIoKyMeHTH, aBTOMATHYHO (POPMYIOTh cTaTycH 00Ia THAHHS:

o «CynnozaxomkeHHs». [Ipuxin cyqHa B MOpT Npu3HAYeHHS (ikcy-
€ThCS MEHEIDKEPOM, BIANOBITAIBHUM 3a JaHy OUIIHKY poOoTu. dikcartis aatu
npuOyTTS CyJHa B IOPT € O3HAKOK TOro, IO Jara NpUOYTTS € JaToro
BHUBaHTa)KCHHsI KOHTeHepiB. [IpoBeneHHs ToKyMeHTa i3 3a()iKCOBAHOIO JJATOIO
npuOyTTS, BKa3ye OOJIKOBIM cHcTeMi HEOOXIMHICTH 3adiKCyBaTH CTaTyC
obnanHaHHs «BUBaHTa)KEHHSI KOHTEITHEpa 3 CyZIHa» 3 03HAKOI HaBaHTAKEHUI
a00 MOpOXHI KoHTeHHep. JaTolo BUBaHTa)KECHHsI BBOKAETHCS JlaTa MPUOYTTS
CyJHa B MOPT 1 (hiKCYeThCS K IIAHOBAHA JaTa BUBAHTA)KEHHs. BUKOpUCTaHHS
TTAHOBAHOI 1IaTH 0OYMOBIIEHO HEOOXIMHICTIO HaJaHHS (B OKPEMHX BHITAJIKAX)
3aMOBHHKAaM JIaHUX TIPO 3aTUIAHOBAHY BapTIiCTh IepPEBE3CHHS.

- PY4HHUH — MEHEJDKEp 3 JIOTICTHKH, IPYHTYIOUHCh Ha JaHHX, [0 HAJ-
XOJIITh, TOBHHEH (pikcyBaTH B OOJIKOBIH CHCTEMI BCe cTaTycH OOJIaJHAHHSI.

dikcyBaHHS CTaTyCiB OOJIaIHAHHS 3IMCHIOETBCA NOKyMEHTOM «Pyx
obnagHanHs». DopMmyBaHHS JOKyMEHTa MoOXKe OyTH BUpPOOJIEHO 3 (dopmu
CIIMCKY JOBiTHHMKA 00JiagHaHHs (puc. 15).

[lo HatuckaHHIO TineprocuiaHHs «BCTaHOBUTH HOBHH CTaTyC PyXy»
BiIKpUEThCs (opMma JokymeHTa «Pyx oOmagHaHHS» JUIS 3MIHH CTarycy
OIHOI'O kourtetinepa. @opma JOKyMEHTA IpeACTaBieHa Ha puc. 16.

[Ipu cTBOpeHHi, TAKHM YHHOM, B HOBOMY JOKyMeHTi moisi «IlyHKT
npuzHadeHHs, Homep miom6wm, [epeBizauky, kononku «HoBuii cratyc pyxy»
ABTOMATUYHO OYAyTh 3alOBHEHI BIIMOBIIHUMHU MaHMMHU KONOHKHU «IloTouHwMit
CTaTyC pyxy».

dikcallisi HOBOTO CTaTyCcy pyxy BilOyBaeThcs IIPU MPOBEACHHI JaHOTO
BUIY AokymeHTa. OOOB'SI3KOBUMHE JI0 3aIIOBHEHHS IOJIIMH € TIOJNS B KOJOHIT
«HoBuii craryc pyxy» — «Craryc pyxy, IlyHkt npusHavenss, [lata dakr.,
Jara ninii». Y BUIaJKy, KOJM IIi MOJIs HE 3allOBHEHI, CUCTEMa BUIACThH IOBi-
JIOMJICHHS ITPO HEOOXIHICTh 3aIIOBHUTH BC1 00OB'SI3KOBI MOJIS.
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B~ == 2% G- Q2

Tin KoH {| Tesyumii cratyc aBvKeHna:
40 HQ
40 HQ
A0HD  |AMFUB580721 Tyricr nasHavers:
40HQ  |AMFUS587834 Her msvoxetii
40HI  |AMFLB533565 m =

A0'HQ | AMFUB553800 -

40HQ  |AMFUIBE00290
4THQ  |AMFUSB0Z142
40HQ  |AMFUS602604
4FHQ  |AMFUS603180
4THQ  |AMFUSE03196
40HQ  |AMFUS604309
ATHQ  |AMFUS604573
A0HD  |AMFUS706701
40HQ  |AMFUB708408
40'HQ  |BHCL4916320

40HQ  |BHCU4517183
AV HO [AHC1I4817413

Craryc mevxexmn:

Oecramn + fom (D] 7 [ [k Mepeimi - (7]

Homep: oT: || : e |E|
Konresimep: AMFUS6D0290
Tn: 400HQ
Texyui ¥ MR Hoeosi craryc pevceHWn:
Cratyc mevoxermn: DE | ||X|
Homep nnombes: NGH42546953 | ES
Hara ear.: 31.07.2009 | [a]x]
Jlara i 31.07.2009 | []x]
Texyume 3P TEDIAC THI
Nospexnen:
MNpssiaanexocTs:
AsTop: MNetpos Meax

OK Zanucam I ZaKpeime

Puc. 16. I[Ipopopma doxymenmy «Pyx obraonanmsy
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Jis TpymoBoi 3MiHM cTaTyciB OONaAHaHHS B TaHeni (QyHKIiHA
«Jlorictuk» HE0OXimHO BHOpaTH MyHKT «BCTaHOBUTH cTaTyc OOJIaJHAHHSY.
[pu BHOOpI JaHOTO TYHKTY BiIKpUETbcs ¢opma gokymeHTa «Pyx
o0JiaJiHaHHSD) JUISL TPYIOBOI 3MIiHHU cTaryciB oOnagaHaHHs. PopMa TOKyMeHTa
MpeacTaBiieHa Ha puc. 17.

© & [evoxenme KonTediHepa -0 x

| Dencrawn - 1ok (3 [ [ [k | Mepeimi - (2
B Homep: oT: i AR
i —O1iop TEXYILErD COCTORHAA AEMKEHWE. —— — YCTAHOBWTE MDYTI. COCTOAHUE AEMKEHUS
Craryc apvxenmn: | ||><| Craryc ABvxEHMRA: | ||><|
TyHKT HEXDXAEHWR: | ||X| TyHKT HEXDXAEHWR: | ||X|
Cynosaxoa: | L[] || mava paxe E ||
L.
|| Kowredmep | |X|Q! Dara mawm: | ||
| Mokasam | | BuinonHuTs |
N Cramye ‘ KoHTeitHep Homep nnombk | Hata | KommeHTapui ~ ~
BEMKEHUA | Parmmeckan | Tiarin |
1
H
.
v
AsTop: MNetpoe Mean

Jarmcate  JakpeiTe

Puc. 17. [Ipopopma doxymenmy «Pyx obraounanmsy
OJIs1 2PYNOBOL 3MIHU CIMAMYCi6 0ONA0HAHHS

XKypHan nokymeHTiB «3MiHM cTaTyciB oOJaqHaHHSI» BigoOpaxkae
nepenik OJHOMMEHHUX JOKYMEHTiB. JKypHan OCHalleHWH CTaHIapTHAMHA
MexaHi3Mamu (inbTparii, ycTaHOBKM iHTepBaliB yacy. dopMa BimoOpakeHHs
KypHaITy TIpe/icTaBiIeHa Ha puc. 18.

OTpuMaHHs IaHUX PO Pi3HI CTAaHM PyXy 00JaHAHHS OPTaHi30BaHO 32
JIOIIOMOr'OK0 CHCTEMH 3BITIB. IlimcucreMa JIONICTMKM IIOBMHHA HaJaBaTH Ha-
CTyIHHI Habip 3BITIB:

* 3BIT PO BUBAHTAXXCHUX KOHTEHHEPIB B MOPTY;

* 3BIT MPO BHUBE3CHHX KOHTEHHEPIB 3 MOPTY 3a IMIIOPTHUMH OIllepa-
LISIMU;

* 3BIT [IPO MOBEPHEHHS MIOPOXKHIX KOHTEHHEPIB B IOPT/ETIO;

* 3BIT 110 BHi3/ly HABAaHTAXKCHUX KOHTEHHEPIB B MOPT 32 EKCIIOPTHUMHU
oreparisimMu;

* 3BIT 3 BUBE3CHHS MTOPOKHIX KOHTEHHEPIB 3 JIETO B TOPT;

* 3BIT 110 HABAHTAKEHHIO HABAHTAXKCHUX KOHTCHHEPIB Ha CYJIHO;

* 3BIT 3 HABaHTKECHHSI TOPOXKHIX KOHTEHHEPIB HA CYIHO.
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| [okymextel Mametienme coCToRHUA KoHTeAHEPa _0Ox
Jesicrang » = = "\\’SEI [es) E vfi T 0~ W Mepesima~ i3 (7

[KomreivepHan nisin [Oara [Homep (CocT. AEKEHIR KOHTEMREPDS  TTYHKT HaXoXdeHita [A&Top A

Puc. 18. I[Ipopopma srcypuany «3minu cmamycié 001a0HAHHSY

BucHoBok. I[lepmaHeHTHI 3MiHM HaIliOHAJBLHOI'O 3aKOHOJABCTBA, B
Mepury 4epry NoJaTkoBoro (TMpHiieliHeE aHOHCYBaHHS CKACyBaHHS YHHHOTO
[MongatkoBoro Kojekcy, 3MiHa CTPYKTYpH 1 KITBKOCTI TOAATKIB TOLIO), CTaH-
naptiB €C, 3 SKHMH TaKO)X aHOHCOBaHA MPUHICIIHS T'apMOHI3AIlis, 3 OIHOrO
00Ky, BpaxOBYIOUH, IIO TOJIOBHI TpaBlli HA PUHKY JIiHIITHOTO, B TOMY YHCIIi,
KOHTEHHEPHOI0 CyaHOIJIaBCcTBAa — pe3uaeHTd €C 1 BIANOBIAHMX CTaHIAPTIB
CYIHOBJIACHHUKIB — HepesuaeHTamMu €C, 3 iHmOro (OCTaHHIA NpPUKIAL —
onoxyBanns MinicrepctBom exonoMiku KHP crBopenns anbsncy MAERSK-
CMA-CGM-MSC), 3MiHu mporeyp BUAadl BaHTaXiB B YKPATHCHKUX MOPTax,
0 TATHYTh BIAMOBIAHI 3MIHK Oi3HEC-TIPOIIECIB JIHIHHUX areHTIB, HE KaXy4H
BXE TMpO EKCIENUTOpa, CTIMKUA TpeHJ TOTJIMHAHHS CYJIHOBIACHHUKAMHU
HOMIHOBaHWX HAIIOHAJLHAX arcHTIB, 3MYIIYIOTh PO3POOHTH TPUHIIMIIOBY,
yHI(IKOBaHY CXeMy KEpYyHuOl CUCTEMH JIHIMHOTO areHTYBaHHS B YKpaiHi,
€IMHY JUIS BCIX CYTHOBJIACHUKIB B acIleKTaxX opraHizailii Ta 3a0e3ledcHHS
CYJHO3aXO0JliB, OOJIKYy BHJadi, OYKIHTY 1 HA3eMHOTrO TpAHCIIOPTYBaHHS
BaHTaXIB, CTCXKEHHS 3a OONamHaHHSAM, 3BITHOCTI mepex [IpuHIMIamoM 1
HAI[IOHATbHUMH KOHTPOJIOIOYMMH OpraHamu, (piHAHCOBOTO Ta ONEPaTUBHOTO
00JIIKYy, JOKYMEHTOOOIr'Y 3 yciMa y4acHHKaMH TPaHCIOPTHOro Ipoiecy. Y
HaBEJIEHIH CTaTTi y3aralbHEHO eKCIUTyaTalidiHud miaxix a0 (opMyBaHHS
Kepyrouoi cucremu (iH(GOpMaIiiHO-00IiKOBOT 0a3u) AISUIBHICTIO JIIHIHHOTO
arcHTCTBa B YKpaiHi, Ha OCHOBI SIKOTO 3/iiCHEHa CTUKOBKA 3 BIAMOBITHHUMHU
KEepYIOUMMH CHCTEMaMH CYJAHOBJIACHHUKIB (B T.4. HOro JIHIHHMX arcHTiB B
THIINX JIepKaBax), YKpaiHChKUX TOPTIiB, TEPMiHAIIB, MUTHHUI, YKp3ai3HHUIII 1
1.4. [IpakTdHa peanizaliisi 3apONOHOBAHOTO MiJXOy JO3BOIHIA PO3POOHTH
BIJIMIOBIIHY OpraHi3alliiHy CTPYKTYpY JMHIMHOTO areHTcTBa B YKpaiHi,
MOB'SI3aHy 3 HOMEHKJIATYPOI Ta OCOOJIMBOCTSMH HOro Oi3HEC-IpoIIECiB, 110 €
MIPEIMETOM HACTYITHUX CTaTei.
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658.012.122:656.07
10.10. Kpyk

KOMIIEHCAIIMOHHBIE MEXAHU3MbI
OINEPATUBHOI'O YIIPABJIEHUS OBPABOTKH CYJHA

B nacmosweii cmamve paccmampugaromes cemeguvle epaguxu oopa-
bomKu cyoHa u peanuzayus KOMNEHCAYUOHHBIX MEXAHUIMO8 NPU Pecyauposa-
Huu pabouezo npoyecca.

Knrouesvle cnosa: mopckoii nopm, ynpaeieHue odOpabomkou cCyoHd,
KAeHOApHblIl NIAH, KOMIEHCAYUOHHbIEe MEXAHUZMDL.

Y yivi cmammi posensoaiomecs mepedicesi epagixu 0bpodku cyoHa i
peanizayis KOMNEHCAYIHUX MeXaHi3MI8 npu pe2yio8anHi pobo1o20 npoyecy.

Knrouosi cnosa: mopcekuti nopm, ynpaeniHHa o00podxoio cyoua,
KaneHoapHuil niau, KOMNEeHCayitini Mexanizmu.

This article discusses the network graphics processing vessel and the
implementation of compensatory mechanisms in the regulation of the working
process.

Keywords: sea port, control processing vessel, timetable, compensation
mechanisms.

IMocranoBka nmpoo6Jemsbl. [Ipoiiecc paboyero xoaa o0pabOTKU CyaHA
COCTOUT M3 CKOOPJMHHPOBAHHOTO BBHIMTONIHEHUS HECKOJIBKHUX JTAIOB, KOTOPhIE
MOTYT OBITh CBSI3aHBI C JIFOJbMH M TPEOYIOT OCTYyMa K Pa3HOPOIHBIM M pac-
MPEACICHHBIM CHCTEMAaM.

[locne cocraBieHus TUlaHa TPOEKTa OOPAOOTKH CyJHA HAYMHACTCS
BBITIOJIHEHNE 3aIUTAHUPOBAaHHBIX paboT. CTuBHmop (aucreTdep) MOMKEH BHH-
MAaTeIbHO CIETUTD 3a X0J0M paboT, 4TOOBI BOBPEMS 3aMETUTh HECOOTBETCTBHE
MEKAY IJIaHOM M (PAKTUYECKMMHU pe3yJbTaTaMH BBITIONHEHHs paboT. OTKIO0-
HEHHs OT TUIaHa OMACHBI TEM, YTO OHHM MOTYT IPUBECTH K 3aJICp’KKE CPOKOB
OKOHYAHHS O0pabOTKH CyJHA, MPEBBIIICHUIO OIOJPKETa WM HEMOJHOW pea-
JU3alMY 3aTIaHUPOBAHHBIX 3a71a4.

[porecc oTcnexuBaHus 3aKitodaercs B coope pakTuiecknx JaHHBIX O
XO0JI€ BBITIOJIHEHHSI paboT U MOCIEAYIONIeM CpaBHEHHH (PAKTUYSCKUX JaHHBIX C
IJIAHOBBIMH. [IpH 3TOM B 3aBUCHMOCTH OT MOTPEOHOCTEH CTUBUIOPHOH KOM-
MaHWKA MOTYT CPaBHHMBAThCS KalleHIAPHBIH, OIOKETHBIA U PECYPCHBIN TUIAHBI
00paboTKH CyaHAa, TO €CThb BO BpPEMS OTCICKHBAHHS MOXHO OIPEICNISTh,
HACKOJIBKO IIaHy IPOEKTa COOTBETCTBYET BBHITIOJIHEHUE PaboT, pacxo]] CPENCTB
W 3arpy3Ka pecypcosB.

'maBHas 1e1b OTCIIGKHUBAaHUS MPOEKTa — BOBPEMsS OOHAPYXKUTh OT-
KJIOHEHUS (B JIFOOOM M3 MEPEUMCICHHBIX aCIIeKTOB) (haKTHYECKOro Xxoaa pador

© Kpyk 10.I0., 2015
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OT 3aIUIaHMPOBAaHHBIX M COOTBETCTBYIOUIMM O0pa3oM TMPOBECTH KOPPEKTH-
POBKY IUTaHa IIpoeKTa 00pabOTKH cyaHa. J[js 3TOro Hy)KHO cOOMpaTh JTaHHBIC
0 XOJI¢ BBHINMONHEHHS pa0doOT M CpPaBHHBATh UX C JaHHBIMH 0a30BOro ILIaHA
00paboTku cyaHa. UToObl Takoe cpaBHEHHE OBLIIO BO3MOXKHBIM, IE€pe]] Haya-
JIOM BBITIOTHEHUS pa0dOT HYKHO 3a(hMKCUPOBaTh 0A30BBIN TUIAH, C KOTOPHIM B
JanpHelIIeM OyIyT cpaBHUBATHCS €ro GakTudeckue cocTosiaus. Kpome Toro,
JI0 Hayalia OTCJI©KHUBAHUS HY)KHO ONPE/ICINTh, KAKHE U3 acleKTOB (KalleHIap-
HBIW, OIOJDKETHBIH MM PECYpPCHBIN) IIaHa MPOEKTa Bbl cOOMpaeTech KOHTPO-
JUPOBATH, MMOCKOIIBKY OT 3TOTO 3aBUCUT BHIOOP METOJMKH OTCICKHBAHHUS.

[peamonoxxum, 4TO BIMSHHE CIy4alHBIX M HEOIPEJEeNeHHBIX (HaKTo-
POB TIPUBENO K HAPYIICHHIO 3aIUTAHMPOBAaHHBIX CPOKOB 3aBEpPIICHUS pPa3iny-
HBIX JTaroB MpoekTa. J[JIs TakuX cilydaeB TJIAaBHBIN JUCIIETYEp MPEayCcMaTpu-
BaeT (PMHAHCOBBIC U MaTEePUATBHBIC PE3EPBHI H COOTBETCTBYIOIIME KOMIICHCA-
IUOHHBIE Mepbl (MeponpusaTHs). MexaHU3MBbI, peaTu3yrollue KOMITeHCallnOH-
HbIE MEPOIPHTHUS C LENBIO TUKBUAALUHN CPHIBOB, Oy/leM Ha3bIBATh KOMITCHCA-
[UOHHBIMH MEXaHWU3MaMH. Takue MEXaHW3Mbl 3HAYMTEIILHO CHUXKAIOT PUCKU
00paboTKH CyaHA.

Paccmorpum npumep KOMITEHCAITMOHHOTO MEXaHM3Ma, HallPaBJICHHOTO
Ha JIMKBUJALMIO OTCTABaHHS M BOCCTAHOBIICHHE B CPOKaxX peajH3aluy Ipo-
eKTa.

Lenbio BOcCTaHOBIIGHHUSI SIBIISICTCS] IPUBEICHIE HEUCITPABHOTO MPOIIec-
ca 00paTHO B KaKOe-TO mpHemiieMoe coctosiHue. KomreHcalus o0mux pado-
YHX MPOIIECCOB SBIIACTCS JTOBOJIBHO CIOXKHOW Mpoleaypoil. Bo-nepBbix, pado-
YU TIPOIIECC MOXKET MMETh CIIOKHYIO CTPYKTYPY, M BBINIOJIHEHHE MpoIlecca
MOXET CO3/IaTh JIOBOJBHO CIIOXHBIH KOHTPOJb 3aBUCHMOCTH MOTOKOB JIAHHBIX
MEKIY AeTeNbHOCTRIO mporecca. CereBol rpaduk paboyero mporecca MoKeT
BKITIOYATh B ce0sl BETBJICHUE, OMHOBPEMEHHOE BBITIOJHEHUE MEPONPHUATHH U
JPYTUX CIOXKHBIX 3aBHCUMOCTEH yIpaBlieHUs. B pesynbrare, ompenencHue
o0beMa KOMIeHcaluu (T.€., Kakasi JACSITEIbHOCTH JOJKHA OBITh KOMIIEHCHUPO-
BaHa) JUIs 00IIero pabo4ero mpoiecca CTaHOBUTCSI HETPUBUAIILHOM 3a/1auei.

Bo-Bropbix, paboumii mporecc, Kak MpaBWIIO, BKIOYaeT B ceOs
HECKOJIBKO HE3aBUCHMBIX CHCTeM — rpy3bl, TexHonoruu [1PP, obopynosanue n
mozeii. JlesTensHOCTh B MPOIecce BBHITIOMHEHUS, KaK IPaBUIIO, CIOXKHBIX OIle-
pauii pasHooOpasHa. Takum 00pa3oM, AEATEIBHOCTh MOXKET OBITH OYCHb
JIOpOTOii, TIPY BBITIONTHEHUH KoMIleHcaluu. [103ToMy O4eHb BakKHO CBECTH K
MHUHHUMYMY 00bEM KOMIICHCAIIUH, YTOOBI H30eKaTh HEHY)KHBIX 3aTpaT.

O030p nmocjieAHUX Uccaeq0BaHui 1 myOaukanmii. B mepBoit pabore
[1] «Meromudeckre OCHOBBI pa3pabOTKU TEXHOJOTHMUYECKHX IUIaH-TpapuKOB
o0CIyXMBaHHSA CYJIOB B MOPCKHX TIOpPTax» paccMaTpHBaeTCs IOCTAaHOBKA
3a]a9d Kak B oOIIeM BHJIC, TaK U JUIS OTJEIbHBIX CHUTYallui, KOTOpas onupa-
eTcsl Ha WJIeH KaJeHAapHOTO TUIAHUPOBAHUS MPOU3BOJCTBEHHBIX MPOIIECCOB, K
YHCITY KOTOPBIX OTHOCUTCS U mporece oocnyxuBanus cynos (IIOC) B Mopckux
noprax. 3agada uccuemyercs ¢ mo3uiuid ontumusanuu [1OC, aro mqukTyercs
MOTPEOHOCTSAMU O0ECIIEUYCHUSI B KOHEYHOM HTOI'C BBICOKO3(D(PEKTHBHOIO TOp-
TOBOTO (CTHBHJIOpHBIE) Ou3Heca. [Ipr 3TOM OCHOBHOE BHUMAaHUE COCPENOTAYH-
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BAeTCsl Ha METOJMYECKOM AacIeKTe 3aJadd B COOTBETCTBHU C TPOICAYpPOi
IOCTPOCHUA KAJICHAAPHBIX IJIAHOB O6CHy)KI/IBaHI/I$I CyaOB B PEXXUME OIICPATHB-
Horo ympaeienus [IOC. B ocHoBe nmapaMeTpa yrpaBieHHs JISKHT BpeMsl o0pa-
0O0TKH TprOMa KOMOMHAIMEH TEXHOJIOIMYSCKUX JIMHUH. Bo3MOKHbIE KOMOHHA-
UM 33J1aI0TCsI 3apaHee (armpuopm).

B pabore [2] «DKOHOMHKO-MaTEeMaTHYECKIE MOJIENH 33/Ia49H O KaJieH-
JapHOM IUIaHe O00pabOTKH CyaHa» JaH 0030p IKOHOMHKO-MaTEMaTHUECKHX
Mojeseli, MpeaHa3HAUYCHHBIX JUIS PEHICHHs 3aJaud O KaJCHIApHOM IUIaHe
00paboTKH OTHENFHO paccMaTPUBAEMOTO CylIHA. 3ajadya UCCIIeNAyeTcsl B ocTa-
HOBKaX «PECypChI-PE3yNIbTaT) U «pPe3yibTaT-pecypchb». Mojenu 3amucaHbl B
TEPMUHAX HHHeﬁHOFO, HEIWHEHHOro U JUHAMHUYCCKOT'O IIporpaMMHpOBaHUA.
OO630p myOJMKAlMil, TOCBAIICHHBIX ATOW 3ajave, MOKa3bIBaeT, YTO 0
HACTOSIIEr0 BPEMEHH OHA M3y4Yanach MPEHMMYIIECTBEHHO B MOCTAHOBKE «pe-
CYpPCHI-PE3yNIbTAaTy U MPHUTOM ISl YACTHOTO CIydYas IUIAHUPOBAHHUS Mpoliecca
obpabotku cyana (ITOC), xorma npeamnonaraercs, 4to it peanusanuu [10C
OyIer WCIONb30BAThCS HAMeEpea 3aJaHHOe KOJHMYECTBO TEXHOIOTMYECKHX
nuauid (TJI), koTopoe SBISETCS MOCTOSHHBIM Ha MPOTSDKEHUH BCETO IEPHOJa
00pabOoTKH CYIHA Kak I10 YMCIIY, TaK U 10 IPOU3BOAUTEIBHOCTH. B TO e Bpe-
MsI TIOCTAHOBKA 3a/1a4M «PEe3yJIbTaT-PeCypCh» MOKa OCHOBATEIBHO HE MpOopa-
0aThIBAJINCH.

B Hacrosiieit paboTe cTaBUTCS IBYEIUHAs 11€Nb, COCTOSIIAs, C OJHON
CTOPOHBI, B KPUTHYECKOM aHAIU3¢ CYHICCTBYIOIIMX METOJOB KaJCHIAPHOIO
rranuposanus [10OC u, ¢ Apyroii cTopoHbI, B 000CHOBAHUH HOBOTO MOIX0/a K
MCCJICZIOBAHUIO 3TOM 3a/aud, B TEPMUHAX HEIUHEHHOTO M THHAMHYECKOrO
IIPOrpamMMHUpPOBaHUsL.

B pa6orax MakymeBa I1.A. [3-4] npuBeneH pa3paboTaHHBIN aBTOPOM
QJITOPUTM COCTABIICHUS! CMEHHO-CYTOYHOrO ITaHa 00pabOTKU CyIOB B MOPTY,
KOTOpBIﬁ MOXXHO HCIIOJIB30BaTh IIPU BBIIIOJIHCHHWU BCErJa aKTyaJlbHOI'o IJIst
1opTa ympaBJiIeHYECKOro Mpolecca — ONEepPaTHBHOW OPraHH3alliHi €ro MPOU3-
BOACTBA. KiroueBsie YCII0BHUA ajiropuTMa — MUHUMHA3AIMA BPEMCHU O6pa6OTKI/I
CY/IOB, OTHOCHTEJbHAS MTPOCTOTA MCIIOIb30BAHMUS, YHUBEPCATBHOCT. A TaKkKe
paccMOTpeH TpeHa)xep JUIsi COCTABIICHUS TUIAHOB 00pa0OTKH CYJI0B B TIOPTY.

B pabore Maxypenko I'.C., Kpyk 10.10O. [5] «Pa3paboTka MexaHn3Ma
pacmpeneneHusi pecypcoB MeXIy CyJaMd HpH OMEPaTHBHOM IUIAHWPOBAHUH
paboT CTUBUIOPHOW KOMITAHHK» TOKAa3aHO, YTO OCHOBHO# 3ajaveil mponu3Bo/-
CTBCHHO-OIICPATHUBHOI'O IIJIAHUPOBAHWA B IIOPTY MABJIACTCA YCTAHOBJICHUC
o0beMa M XapakTepa Meperpy3ouHbIX paboT Ha IUIAHUPYEMbIil MEpHOJ, pac-
npeneNieHne TEeXHUYSCKUX M TPYJOBBIX PECYPCOB U pa3paboTKa MEpONmpUsTHIA
JUIsl BBITIONTHEHUsSI TOro o0bema pabor. B craThe pa3duparorcsi MeXaHH3MBI
pacmpeneneHusl pecypcoB Ui BBINOJHEHUSI ITPOU3BOACTBEHHO-OINEPATUBHBIX
paboT CTUBHUIOPHON KOMITAHHH.

B pabore Kpyka FO.}O. [6] «O TexHOIOrHYEeCKOM ILUiaHe-rpaduke
00paboTKH CyAHa» paccMaTpuBaeTcs (OpMHpOBaHHE IUlaHa-rpaduka ooOpa-
OOTKM Cy/Ha, KaK TEXHOJOT'MH YTIPABICHUS MPOSKTOM IO BPEMEHHBIM Iapa-
MerpaM {Project Time Management}. DTOT pas3zien ympapJIeHHUS IMPOCKTaMH
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BKJIIOYACT 3aJlaydl U MPOIEAYphl YIPABJICHUS IMPOCKTOM, HEOOXOAMMBIC U
JOCTaTOYHBIE JUTS 00ecIieueH ] CBOSBPEMEHHOTO BBITIONHEHHS TIPOCKTA, B TOM
qrcie onpeneneHne pador, UX MOCIeA0BaTEIbHOCT, OIEHKY MPOIOIKUTENb-
HOCTH PadoT, pa3pabOTKy U KOHTPOJIb KaJICHIAPHOrO IIaHa.

Bce paccMoTpeHHbIe pabOTHI TECHO CBSI3aHBI C COCTABJIICHMEM CMEHHO-
CYTOYHOr0 IUTaHa OOpa0OTKW CyAHA, OJHAKO B HHUX HE PacCMaTPHBAIOTCS
MeXaHH3Mbl KOPPEKTHUPOBKH BBITIONHEHHUS MJIaHa o0paboTKu cyaHa. Borpock
HCIIOJIb30BaHMA KOMIICHCAIMOHHBIX MEXAaHU3MOB JIA PETYJIHMPOBKU XOJa IIpO-
M3BOJCTBEHHOTO Ipoliecca paccMarpuBaercs B padbore bypkosa B.H. u Hosu-
koBa JI.A. [7] «Kak ynpaBnsaTe mpoektammu». B Hell ommcaHa peryiaupyromas
(KoMIeHCaIlOHHAs) 3ajlada COKpAllleHUS NPOJODKUTENBHOCTH IPOEKTa Ha
3amaHHble BennyuHbl. ONHAKO 337ada HOCUT YHPOIICHHBIM XapakTep U, TeM
OoJee, He OTpaXkaeT Crenu(MHUKHE MOPCKOTO TPAHCIIOPTA.

IMocTanoBka 3agauu uccjaenoBanus. Lenpio nccnepoBanus sBIsSETCS
pa3paboTKa KOMIICHCAIIHOHHBIX MEXaHU3MOB U (POPMHUPOBAHUS CKOOPIUHHUPO-
BaHHOM COBOKYITHOCTH MEPONPHUATHH, CBA3aHHBIX JUIS JAOCTHOKCHHUS OOIICH
nenu OusHeca. Paboumii mporecc cHavyana 3ajaeTcs C IMOMOIIBIO MOJIENH,
KOTOPBI 3aT€M BBIMOIHSIETCS UCTIETYEPCKON cucTeMoit mopta. [loatoMy cHa-
Yaja MpencTaBUM MoJenb pabodyero mporecca, H UCTIONb3yEMYI0 TePMHUHOIO-
THI0. 3aTeM MBI OIHUIIEM BEITIONHEHHUE mporiecca. [Ipenmonaraercs, 4To eciu
MPOIIECC BBIMOIHSIETCS YCIEIHO, TO KOMIIeHcaus He Tpedyercs. Hike OynyT
OIKCaHbl KOMIICHCAIIUH TIpoliecca Jjisi 00pbObI co cOoeM B paboTe.

OcHoBHoOIi MaTepual ucciegoBanus. Pabounii mpomecc 00pabOTKH
CyJHa TMpeNCcTaBisieTCsl KaKk opueHTHpoBaHHbIH rpad P = <N, A>, comepxa-
it MHOXKeCTBO y310B N = {n, 1, ...}, 1 MHOxecTBO 1yT A & N-coemuHenus
y3moB B N. CylecTBYIOT J1Ba BHAA Y3IIOB: y3Jbl pabOThI U Y3JIbI KOHTPOJIS
(ynpasnenus). [Tycte WN u CN ecTh MHOXKECTBa pabOUYMX Y3JI0B U y3JIOB KOH-
tpons (ynpasienus), coorserctBenno. Torma N = WN U CN. Pa6ouuit y3en
wn € WN sBnsiercst obnafiaTelieM MecTa B JIESITENbHOCTH Tporecca. Kaxaprii
paboumii y3en cBsi3aH ¢ JEATEIbHOCTHIO MpOoIlecca W JeITEeNbHOCTBIO Perylu-
poBaHMS (TOTOTHUTETHHON KOMITEHCAIHH).

[porecc nedaTenbHOCTH OMHUCHIBACTCS KaK JIOTHUECKOE TPE/ICTaBIICHHE
KyCKa pa0OoThbl, CIIOCOOCTBYIOIICH BBIMOJHEHHUIO IMpoliecca 00pabOTKU CyIHA.
CereBoii rpaduk mpoiecca 00pabOTKH CyIHA JOMONHICTCA pPEryIupOoBaHUEM
orepanuii mo o0bEKTy BO BpeMsl BHITIOJNIHEHHs. Perymupyromas (KoMIieHcalu-
OHHasl) JIeATENFHOCTh TAKXKE €CTh JIOTHUECKOE MpPEACTaBICHUE KycKa padoTEhI,
KOTOpBII CEMaHTUYECKH KOPPEKTHPYET pe3yabTaT COOTBETCTBYIOIICH es-
TenbHOCTH Tporecca. [Ipu atom perynupyromas (KOMIEHCallMOHHas) aes-
TEIBHOCTh TaKXe 0TOOpaKkaeTcs B BHJIE ONepaliuii mo oopadboTKe CyaHa, KOTO-
pasi KOppeKTHPYIOT (KOMIIEHCHPYET) Pe3ylbTaT COOTBETCTBYIOLIErO Mpolecca
JeSTEIbHOCTH.

U3 penienus 3aaun pacCTaHOBKH MEXaHW3WPOBAHHBIX JTMHUN (op-
MUpYeTCs IUTaH 00paboTku cyana. OOmmid Bua Moaeau GopMHUpOBaHHMS TIaHA
00paboTku cyaHa npezacrasiicH B popme (1)-(4).
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K YHCJ1y OCHOBHBIX paGOT, O65[3aTeJIBHBIX Ui TUIaHUPOBAaHUA, OTHO-
CSATCS CIIEyIONINE:

- cyJOBBI€ PaboTHI (3arpy3ka U pasrpyska CyAoB) — C OApa3AeIcHHEM
Ha BapUAHTHI pa0OT — MPSIMOK U CKIIAJICKOM;

— KOJIMYECTBO Ipy3a, MOISKAIIET0 NepepadboTka 3a KaXXIyl0 CMEHY U
3a CyTKH; 00lIIee YHCII0 3aHATHIX pabounX 3a CMEHY U CyTKH;

— OCTaTOK Tpy3a Ha CyJHE K KOHILy CMEHBI H CYTOK.

ZZCOUXU —min (1)
i

> Poy Xy =0, =Ln; @)
> x,<T,,;i=l,m; 3)
J

x;20,i=1,m;j=1n. 4)

3nech x; — BpeMs  paboThl i-ii TEXHOIOrMYECKOH JMHUM Ha j-M
TPIOME;

Coj — HOPMaTHBHOE 3HAYEHHE YacOBOH ceOECTOMMOCTH pabOThI i-i
TEXHOJIOTMYECKOH JINHUH Ha j-M TPIOME;

Poij — HOPMaTHBHAs NPOU3BOAUTENBHOCTh PAOOTHI i-i TEXHOIOrHYe-
CKOU JINHUH Ha j-OM Tprome (T/4ac.);

Q; — 3arpyska j-oro Tproma (B TOHHAX);

T,y — 3aIJIaHUPOBAHHOE BPEMs IPY30BBIX pabOT Ha CyHE.

Takum 00pa3oM 3aKkperuicHue MEXaHU3UPOBAHHBIX JTHHUH 338 TPIOMaMU
OCYILIECTBIISIETCS TI0 KpUTEpHUIO MUHUMYyMa pacxonoB (yciosue 1). Ilo ycno-
BHIO (2) OCYIIECTBJISICTCS IOJHAs pa3rpy3ka/3arpy3ka TPHOMOB, IO YCIOBHUIO
(3) BpeMst pabOTHl MEXaHM3MPOBAHHBIX JIMHUI OTPaHUYEHO BpEeMEHeM o0pa-
0oTku cyaHa. U ycimoBue (4) ecTh YCIIOBUE HE OTPHUIIATSIIBHOCTU TIEPEMEHHBIX
3a]auu.

W3 ompenenenus oOIel MOCTaAHOBKH 3aJa4H, I COCTABJICHUS KaJICH-
JIAPHOTO TJIaHa HEOOXOIMMO PEIIUTh CIEIYIONIHE 3aauH:

* ONPEACTUTH IepeueHb PadoT, KOTOPBIC HEOOXOIUMO BBITOJHUTE IS
JOCTHKEHUS Pe3yIbTaTOB MPOEKTa;

* YCTaHOBHUTH MOCIICOBATEIBHOCTH BBIMOJTHEHHUS PabOT M B3aUMOCBSI-
3M MKy paboTamu;

* YCTaHOBUTH BPEMs IPOJODKUTEIBHOCTH PadOT, HEOOXOIUMOE IS
BBINIOJTHEHUS KaXKI0H OTAEIbHON paboThI;

* ONPEACTUTH PECYPCHI, HEOOXOUMBIC JIJISl BBITOJHEHHS padoT;

* COCTaBHTb I'padHK BBHINOIHEHUS pa0OT B IPUHATOMN ITOCTAHOBKE.
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Pucynok 1 mokaspiBaer auarpammy ['aHTa mporiecca ynpaBiieHHS 00-
paboTky cynHa Ha ocHOBaHUM perienus moxenu (1)-(4). Ilpu srom TJI orpa-
JKaeT JAMarpaMMbl IMpoiecca padoThl i-if TEXHONIOIMUYECKOW JIMHMU TpU 00pa-
0oTke j-ro Tpioma. IIporecc ycTaHaBIMBAaET CETEBBIC COCAMHEHHUS MEKIY
JBYMS 3aJaHHBIMM KOHEYHBIMHM TOukamu B cetu IIPP — HauanoM u koHIOM.
[Iporecc cocrout u3 mectd pabouux y37OB (BEpIIMH) M HECKOJIBKUX Y3IIOB
yrpasieHus. TakUMH y3J1aM# YIPaBJIeHHs MOTYT ObITh HadaJio M KOHeEI o0pa-
OOTKH Ccy[lHa M Ha4aa ouepeHON CMeHbI (TTOJIOBUHBI CMEHBI) X012 00paboTKu
CyJHa.

1(TN11) |
| : \
| | T
: : : 4(TN12)
0.Hauano : : | | 7.KoHeny
rpachuka . 2(.”:.'22) | rpachuka
o6paboTku o ! : obpaboTku
cyaHa ! | v | cyAHa
| |
! ! 5(TN23)
| | |
| |
3(TN33) !
| | A\ |
| |
! ! 6(TN34)
. % . ;
Bpems é 9 10 11 12 13 14 15 1% 17 18 19 20
| I I |
CMeHbl 1 1 1 1
npouecca 0 % cMeHbl 1 cmeHa 3/2 cMeHbl
KoHTporbHble y3rbi
ynpaeneHus

Puc. 1. Ilpumep cemu I anma ynpaenenus npoyeccom IIPP

B npencraBnennoit Ha puc.l ceru ['aHTa rOpU30HTAIBHBIE TUATPAMMBI
(BepIIMHBI) COOTBETCTBYIOT OIEpAIUAM, BBITOJHAEMBIM OTAEIbHBIMH TEXHO-
JAoruyecKuMu JTHHUAMH. O603HA4UM tjj (= X)) — MPOAOILKUTEILHOCT 00paboT-
KM 1-i TEXHOJOIMYECKOW JIMHUEH j-ro Tpioma. Torma MpoJOKUTEIBHOCTD
MPOEKTa OIpeNeNnsieTcs UIMHOM MaKCUMAalbHOTO (KPUTHUYECKOr0) MYTH B CETH
[15].

O003HaYMM IJIAHOBOE BpeMs OKOHYaHMS (OOIIY MPOIOIKUATEIIb-
HOCTh) pabotsl i-i TJI; uepe3 T;, a kpuTHUECKOe BpeMsi 0OpabOTKH cyna depe3
Ty W3-3a cGoeB B pabore KpUTHIECKOE BpeMsi 00pabOTKU Cy/HA U KaxK ol
TEXHONOTHYECKOH TMHUM MoxkeT coctasuth Ty, u T;. Bcraer Bompoc Mo co-
KpAaIIIEHUIO OCTaBIIErocsi BpeMEHH 00pabOTKU Cy[aHA C YUeTOM IIjIaHa oOpa-
6orku cymna (ITOC) mpoekra Torma, ecan T; < Typ , TO B COOTBETCTBUHU HAJIU-
4YreM pe3epBa BPEMEHH HHKAKHX MEPOIPHSTHH 10 COKpAIICHHIO BPEMEHH pa-
6otbl TJI; MOXXHO He NpoBOAMTh. Eciu ke Ti’>TKP, TO TOTAa TPeOYyeTCs COKpa-
TUTH BpeMs pabotsl i-it TJI; Ha Benuuuny A;=T;- T;.
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Paccmorpum perymupytonryro (KOMIICHCAIIMOHHYIO) 3a7ady COKparie-
HUA TPOAOJIKUTEIIBHOCTH IIPOCKTA HAa 3aJaHHBIC BEJIMYUHBI Ai.

OnwuineM cHavana YacTHBIM clydal, KOTJIa CeTh MpeACTaBisieT co0oi
MOCJICIOBATENIbHYIO 1EeMOoUKy u3 n omeparuii. Kaxxnas TJI — paspabateiBaeT u
MNpEACTAaBIACT LHEHTPY MCEPONPUATUA IO COKPAIICHUIO IIPOAOJIKUTCIbHOCTU
MPOU3BOJCTBEHHOTO IMKJIA. B arperupoBaHHOM BHJE O3TH MEPOIPUSITHS

MOJKHO OITMCAaTh 3aBHCHUMOCTBIO Cij(‘tij) 3aTpar, TpeOyeMbIX Ha COKpAIlCHHE

IPOJODKUTEILHOCTH  ONEpalii Ha Benu4uuHy Tij. PaccMoTpuM MexaHu3M
pellieHHsT TIOCTAaBJICHHOW 3a/Jayd, B KOTOPOM BENUYHMHA (PHHAHCHPOBAHHS
MEPOIPUATUN 10 COKPAILECHUIO MPOIOJKUTENBHOCTH MPOEKTA MPSAMO MPOIOp-
IMOHAIbHA  BEJIIMYMHE T COKPAIEHHUA NPOJOIDKUTENBHOCTH OINEPalliu, TO
€CTh Cij(‘l?ij) = kij‘l?ij, rae Xﬁ — BeMMYMHA (PUHAHCHPOBAHMS, BBIJACIAECMAs Ha
cokpanieHue BpeMeHu padotsl TJI;; B enqunuIly BpemeHH. B aToMm ciydae nmeem

3aauy
Zn: Z A;T; —> min (5)

i=l jeJ;
Y r,=Ai=1n (6)
JjeJi

T2 0,I=1,2,..n,j=1,2,...m. 7

s mpocToThl OyaeM CYHMTaTh, YTO JACATSILHOCTH B padodeM Mpo-
1ecce BBIMOMHSIOTCS MOCIeoBaTeNbHO. [1opsIoK, B KOTOPOM padoThl BHIIOJ-
HSIOTCS Ha3bIBACTCS MOPAAKOM BhIMONHEHUs P. Kaxapiii sxzeMiuisip ysna i
€ N(P) umeer Hauano u nojgHbIe BpeMeHa. Bpems Havana ¥ KOHIIA 3K3eMILIsA-
pa y3ma i o6o3nauensl kak Crapr (i) u Konerr (i), coorBerctBenH0. OueBHIHO,
Crapr (i) <Komnen (i) u Konen (il) <Crapt (i2), ecnu il mpemmecTByert i2 B
MOpSIZIKE BHIMOMTHEHNs. MBI Oy/ieM paccMaTpUBaTh TOJNBKO MPOIECChl HCIOTHE-

HUH, KOTOphIC COOTBETCTBYIOT ceTeBoMy rpaduky. bomee koHKpeTHO, \v, nl,
n2 € N(P), Konen (il) <Crapr (i2), ecnu i2 € Jloctmkumoe (il).

B pabGote, Mbl BhIpaskaeM BBITIONIHEHHE TpoIlecca B BHJIE MOCIEN0Ba-
TENFHOCTH TIpoIlecca JACITEIbHOCTH. MBI OIycKaeM KOHTPOJIbHBIC Y3JIBI OT
WCTIOJIHEHHS TIpollecca JUis KpaTkocTd. Hampumep, criemyromue mapamerpbl
SIBJISIIOTCSL BBRITIOJTHEHUEM TIpoIiecca, mpeacTaBieHroro Ha puc.l (Po).

Ei:t1=14;t,=16; t3=16; t4= 20; ts= 20; ts = 20.

KoMneHCalMoHHBIH METOl IPUMEHSETCS JUIsl TOTO YTOOBI CIIPABUTHCS
C HEY/OBJICTBOPHUTEIBHBIM IpoIieccoM 00paboTku cyaHa. PaiioHHas nuc-
meTyepckasl OTBETCTBEHHA 3a NPHUBEICHHE Ipollecca MCIOIHEHUS K HazHa-
YCHHOMY BPEMEHHU B KOHIIE Ipoliecca 0O0paboTKU cyaHa (KOMIICHCAIIMOHHOM
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ToukH). KoHerr koMmeHcarinoHHOW TOYKH BBI3BIBAET OINpPEACICHHBIC NEHCTBUA,
CBA3AaHHBIC C ITPUHATUCM PCHICHUS, I10 BBIIIOJHCHUIO MPEAUICCTBYIOUICTO IIPO-
1ecca, KOTOPBIM MpeicTaBisieT co00il mpremiieMoe MPOMEXKYTOYHOE COCTOSI-
Hue ucnoinHeHus. Llenbio nanHoi paboTel aBisiercs pa3pabdoTKa MpaBUIIbHON U
3G GEKTUBHON CTpaTErvy JJIsl KOMIIEHCAIMH PadodnX MpoieccoB. PaccMoTpuM,
Hanpumep, nporiecc ucnonaenus El. Tlpemnonoxum, 4ro cOOd mpou3orien
nipu BeimoaHeHuu TJI;; M Touko# perynupoBaHus (KOMIIEHCAIIUH) €CTh cepe-
JHa CMeHBI ipu t = 12.

Jlydiile KOMIICHCAIIMOHHBIN TOAXO JJ1s OM3HEC-IIPOIICCCOB BHITIOIHSTh
TakuM 00pa3oM, 4TOOBI KOMIIEHCUPOBAThH TOJBKO T€ BUJIBI IESITEIBHOCTH (TIPO-
IeCChl 00pabOTKM), KOTOpbIC IEHCTBUTEIBHO HYKIAIOTCS B KOMITCHCAIIMH
(manpumep, TJI;; B El).

Paccmorpum mpumep KoMIeHcaliuu B mpoiecce o0paboTku cynHa. B
Hadaje CMEHBI (OHa COBIIajia ¢ HA4aJioM 00paboTKU CyaHa) ObLIa perieHa 3a-
Jlaya pacrnpeieleHnus TEXHOJOTMYECKUX JIMHUM 3a TproMaMu. VICXoJHbIE JlaH-
HBIC 33/1a4H TIPE/ICTaBIICHEI B TabmuIe 1.

Tabruya 1
Ucxoonas 3a0aua paccmanosku TJI u obpabomku cyona
Howmep Tproma

No 1 Ne 2 Ne 3 Ne 4
BaszoBas croum. paboThI 1 3 100 100
TJI,;, yen.en./qac.
BazoBast Ipou3B. PabOTHI 50 50 50 50
TJI};, THIC.T/HAC.
Ba3zoBas crouM. paboThI
TJL;, ycn.en./4ac. : : ’ 0
BazoBast Ipou3B. PabOTHI 50 50 50 50
TJL,;, ThIC.T/HAC.
Ba3zoBas crouM. paboThI 100 3 1 3
TJLy, yen.en./4ac.
BazoBas Ipou3B. PabOTHI 50 50 50 50
TJI5;, THIC.T/HAC.
Konmgectpo rpy3a mo 300 700 600 200
TPprOMaM, TbIC. TOHH
IInanoBoe Bpems 12 12 12 12
00paboTKH TPIOMOB, .

YcnoBus 3amaun pacipeneiaeHus] TEXHOTOTHYECKUX JIMHUHM 3a TproMa-
MU U €€ PelICHHEe IPEACTaBIICHO B TabuIe 2.
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Tabauya 2

OnmumanbHoe peuterue no pemenu pabomol MexXHON0SULeCKUX TUHUL
npu 3a0AHHBIX YCI0BUSX 3A0aUU

Homepa
TPIOMOB

Ne 1

Ne 2

Ne 3

Ne 4

Pemrenrie u ycnoBus o BpeMeHH paOOThI TEXHOJOTHYECKUX JTUHHN

T,, uac. 6,0 6,0 0,0 0,0 12 <= 12
T, uac. 0,0 8,0 4,0 0,0 12 <= 12
T, vac. 0,0 0,0 8,0 4.0 12 <= 12
Pemienrie u yciioBusi o BBITPY3KE Tpy3a K3 TPIOMOB
Q, 300 300 = 300
Q. 700 700 = 700
Q; 600 600 = 600
Q. 200 200 = 200
[peamnonoxum, 4to B pedynbrare cbost B pabore 1-ii TexHONOrH4e-

CKOM JuHMH Ha |-M TpioMe mpou3BoguTeNbHOCTE TJIj;

CHU3WJIACh [0

30 teic.ToHH/Yac. [Ipu 3a7aHHOM 3aKPEIICHUH TEXHOJIOIMYSCKUX JIMHHH 3TO
MPHUBOJUT K YBEIMUYCHHIO BpeMEHH 00pabOTKM cyaHa Ha 8§ 4acoB, T.e. JIO

20 gacoB Bcero (cM. Tadi. 3).

B pesyabTare cOOs BCTaer 3amavya MCIOIL30BaHHMS MEXaHHM3MOB
KOMIICHCAIIMM JUI1 BOCCTAHOBJICHHS IUIAHOBOI'O CpOKa 0O0pabOTKH CyIHa,
Teyn = 12 4acoB. DTO BBIOIHAETCS C NOMOIIBIO 3a/1a4d KOMIIEHCAIMH, MTPE-
craBieHHOW B Momenu (8)-(11).

k
Zpij'xlj
i

k
Sy L x> mi
Coii* - X; —>min
i Pojj
K oAk - . T
”_Qj _Qj_Qoﬁp.j9] _lana
k-1 .
t"i=1lm;

()

©)

(10)

(11)
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31ech Cojj — HOpMaTHBHAs (HadalibHas1) ce0ECTOMMOCTh 00pabOTKH i-it
TEXHOJIOTMYECKOH JIMHUH Ha j-M TPIOME;

Poij — HOPMATUBHOE (HayalbHOE) 3HAUYEHUE MPOU3BOJUTENBHOCTH i-if
TEXHOJIOTMYECKOH JIMHUH Ha j-M TPIOME;

pin — 3Ha4YeHue npoussoauTenbHoCTH TJI;; HA K-M I1are KOMITEHCAIlUY;

Q{(k — OCTaTOK Tpy3a B j-M TPIOME Ha HAayaJlo K-TO IIara;

Q! o6pj — KOIMYECTBO 00OpabOTaHHOIO Tpy3a B j-M TPIOME Ha Ipe/bl-
nymeM (k-1)-M mare;

Xjj — BpeMs 00pabOTKH i-i TEXHONOTHMYECKOH IMHUU j-TO TpIOMa Ha
K-M Ilare;

TCIW[k — OCTaTOK BpeMeHH 0OpabOTKH Cy/HA Ha HA4alo K-TO 1ara;

! — uHTepBaN BpeMeHn 06palOTKM CyaHA HA TpembLAyIIeM (K-1)-M
miare.

OnrtuManeHOE pelieHue Mo BpeMeHH paboThl TEXHOIOTUIECKIX JIMHUN
3agaun (8)-(11) mpu HOBBIX YCIOBHUSIX TpeACTaBieHO B Tabnwmie 3.

Tabauya 3

Onmumanvroe peutlerHue no 6pemerHu pa60mbz
MEXHON02UHECKUX TUHULL npu HOB8blX YCN106UAX 3a0auu

Eﬁgﬁgz No 1 No 2 Ne 3 Ne 4
PerieHre u ycinoBus o BpeMEHH PaOOThI TEXHOJOTHYCCKUX JIMHUN
T, gac. 10,0 10,0 0,0 0,0 20 = 12
T,, gac. 0,0 8,0 4,0 0,0 12 <= 12
T, gac. 0,0 0,0 8,0 4,0 12 <= 12
Pemenue u yciaoBus o BBITPY3KE T'py3a HU3 TPIOMOB

Qi 300 300 = 300
Q; 700 700 = 700
Q; 600 600 = 600
Q4 200 200 = 200

ITo cBoeit cTpykType 3amada (8)-(11) siBisercs HEMMHEHHON, TepeMeH-
HBIMH KOTOPOH SIBJISIIOTCA p“ij- 3Ha4yeHue npoussomuTenbHocTH TJI; Ha K-M
mare KOMIIEHCAllUd M Xj — BpeMs 0OpabOTKH i-i TEXHOJIOrM4ecKol JIMHUU
j-TO TpIOMa Ha K-M Iare. 3akperyicHue MEXaHU3UPOBAHHBIX JIMHHM 33 TPIO-
MaMH OCYIIECTBIICTCS 1O KPUTEPHUIO MHHUMyMa pacxonos (ycmoBue 8). Ilo
ycioBuio (9) ocylecTBIsAeTCs IOJHAs pasrpy3ka/3arpy3ka ocTaTka rpysa
TPIOMOB, 110 yciioBHio (10) BpeMs pabOThl MEXaHU3UPOBAHHBIX JIMHUN OrpaHH-
YEeHO OCTATKOM BpeMeHeM 00paboTku cyana. M yenosue (11) ecth ycioBue He-
OTPHIIATEIIPHOCTH ITEPEMEHHBIX 3aauu.
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Eciu criemoBath paccMaTpuBaeMOMY MPHMEPY, TO MEPBBI dTall MpH-

HATHUA KOMIICHCAIIlMOHHBIX peIHeHI/Iﬁ MMPpUXOANUTCA Ha KOHCI] IIOJIOBUHBI HepBOﬁ

CMEHBI 00paboTKU cyzHa, T.e. Ha 12 yacoB 1. Ha 3T0 Bpems cyaHO Haxomu-

Joch noJ 006pabotkoit 4 waca. [IpuHsATHE pelIeHnid 371ech, B TIEPBYIO 04Yepeb,

CBA3aHO C U3MECHCHHUSIMU YCJIOBI/Iﬁ peuIcHuAd 3ajia4v, KOTOPBIC ITPEACTABJICHEI B
Tabmuie 4.

Tabruya 4

Hoebie ucxoonvie oannvie 3a0auu paccmanoexu T/ u oopabomku cyona

Howmep tproma
Ne 1 Ne 2 Ne 3 Ne 4
Konnqecm? rpysa 1o 140 500 400 200
TptomMaM Q;', THIC.TOHH
[TnanoBoe BpeMﬂ]OGpa- g 8 8 8
60Tku TpIOMOB T ¢y, 4.

OHTI/IMEUH)HOC pemeHue, 1mpu yCiIOBUH, YTO INPOU3BOAUTCIBHOCTD IIE€P-

BOHM TEXHOJIOTMYECKOW JIMHUM MOJTHATA 10 55 ThIC.T/4ac, MpeACTaBieHO B Tad-
JuIe 5.

Tabauya 5

Onmumanvroe peutlerHue no 6pemerHu pa60mbl
MEXHON02UHECKUX TUHULL npu HOB8blX YCN106UAX 3a0auu

Homepa
TPIOMOB

Ne 1 Ne 2 Ne 3 Ne 4

PerieHre u ycinoBus o BpeMEHH PaOOThI TEXHOJOTHYCCKUX JIMHUN

T), yac. 2,1 5,9 0,0 0,0 8,0 <= 8
T,, uac. 0,5 3,2 4,3 0,0 8,0 <= 8
T3, yac. 0,0 0,3 3,7 4,0 8,0 <= 8

Pemienrie u yciioBusi o BBITPY3KE Ipy3a U3 TPIOMOB

Q 140 140 = 140
Q2 500 500 = 500
Qs 600 400 = 400
Q4 200 200 = 200
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MexaHu3M KOMIIGHCAIIMH CBS3aH C POCTOM 3aTpar Ha MOBBIIICHHE
HPOU3BOIUTEIBHOCTU TPya. DTO OTPAXKACTCS BBIPAXKCHUEM COij(pkij/pOij), npu
YCIIOBUH, YTO pkij > poij. KoHeuno, peanusanus MeXaHU3MOB KOMIIEHCALUH
JAHHOW 3a7]auyl MOXKET OBITh JOCTATOYHO Pa3HOOOPA3HBIM.

BuiBoabl. B craThe mpencraBiieHa CTPYKTYpU3aIUs ceTeBOro rpaduka
00paboTKH CyaHA M peaju3aliis BOIPOCOB KOMIICHCAIIMKH padoyero mpoiecca.
OcHOBHOE BHUMAaHHE HANPABJICHO HA TO, YTOOBI YMEHBIIUTH KOJIHYECTBO JICH-
CTBHI pabodero mpoiiecca, KOTOpbIe JOMKHBI OBITh KOMITIEHCHPOBAHBL. [1po0-
neMa 3aTpyaHeHa u3-3a: (1) CIOXHOCTH CTPYKTYpHI pabouero mporiecca, u (2)
CIIOXXHOCTH JUISI CHUCTEMBI YIPABJICHUS pPa0O4YMM TPOIECCOM  BBIYUCIHUTH
MUHHUMAaJIbHBIH 00bEM KOMIICHCAIIHH.

[MosTOoMy TpeOyroTcsl THOKHE CTpaTernd KOMIIEHCAIMY B 00JIacTH Tia-
HOBOTO TMepuosa. OTH CTPaTerMH OIMPAIOTCS Ha MPOIEeCC MPaBHILHOTO
WCTIOJIb30BaHMS TUIAHUPOBaHUST 00paboTku cynHa. llpemnaraeMbie METOJBI
MPOCTHI JUTS pealn3alliil | TPOCTHl B MCIOJIB30BAaHUH. TeM He MeHee, y HHUX
€CTh IOTEHIIMAJ, YTOOBl 3HAYUTENBHO YMEHBIIUTh KOMITCHCAIIMH TEKYIINX
pacxomioB.

HecMotpst Ha Ba)XHOCTh KOMITEHCAIIMM 3Ta 3ajlada MOJy4uia Majo
BHUMAaHHUS JI0 CUX TIOp. Pe3ynbTarhbl, TpeicTaBlieHHbIE B PabOTe, SBIISIOTCS
Oopllle peIBAPUTENHLHBIME M MHOTHE BOIIPOCHI BCE €IIIe OCTAIOTCS OTKPBITHI-
Mu. U3-3a orpaHnveHHOr0 00beMa, MHOTHE Ba)KHBIE BOMPOCHI HE ObLIH pac-
CMOTPEHBI, HIIM TOJIBKO KPaTKO 0OCYXIeHbl. HampumMep, OCHOBHOE BHUMaHHE
OBLIO COCPEIOTOYCHO Ha KOPPEKTHPOBKE PabOThl TEXHOJIOIMYECKHUX padoT
(y3710B). BaykHbIM BOIIPOCOM SIBISICTCS KOMITCHCAIUS COOBITUH (KaK BHYTpPEH-
HUX, TaK W BHEIIHMX). Ele oluH MHTEpecHBIH BONMPOC TUIAHUPOBAHUS PabOT
CBSI3aH C BO3MOXKHOCTBIO TEPEIUIAHUPOBKH pabOT TEXHOIOTHYECKUX JIMHUH
(y370B) 110 X0y MPOXOKACHUSI KOHTPOIBHBIX TOUeK. JampHeH e uccienona-
HUS1, BOBMOKHO, HEOOXOJIMMBI U TIO IPYTUM BOIIPOCaM.
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UDC 519.7
L.I. Kovalenko, L.S. Chernova

AN APPROACH TO THE FORECAST OF THE KEY PERFORMANCE INDICATORS
OF THE HIGH TECHNOLOGY ENTERPRISE’S OPERATIONS

The article deals with the process of providing management control
system at the machine-building enterprise. Employment of management control
system models and approaches for managing is observed. Importance of
management control system for feedback mechanism implementation has been
studied. The choice of adjustment measures of managerial impact is provided.
The adjustment measures of management impact must be implemented in such
a manner as to incorporate into the system of internal accounting for the
optimization of management solution through information and economy system
of planning procedure.

Keywords: management control system, machine-building enterprise,
labor cost, investment projects, work target cost, earned value technique.

Y cmammi posensnymo npoyec 3abe3neuenns cucmemu KOHMPOIIHY
HA MAQUUHOOYOIBHUX NIONPUEMCINBAX | BUKOPUCMAHHSL 1i020 MOOEell | Memooie
8 ynpaeninui. JlocniodiceHo ponb KOHmMpoRiney 6 peanizayii Mexanizmie 360pom-
Hb020 38'S3KY, OOIPDYHMYBAHHAM GUOOPY KOPUSYBANLHUX 3AX00i8 YNPAGIiH-
CbKO2O GNUBY MAKUM YUHOM, Wob iHmezpysamu @ cebe yepes iHpopmayiino-
EeKOHOMIYHI cucmemu MemoouxKyu NIAHY8AHHS, OONIKY, KOHMPONO, AHANI3Y
cucmemy nodyo0osu eHympiuthboi 36imHocmi OJisi Onmumizayii egpexmueHux
VYAPABNIHCOKUX PILLEHD.

Knrouosi cnosa: cucmema KoHmponinzy, mauwuno0yoieHe nionpuem-
cmeo, mpyoogi eumpamu, NIAHO8A GAPMICHb POOIM, Memood 0CBOEHO20
o0bcsiey.

B cmamve paccmompen npoyecc mooenuposanusi OCHOBHbIX NOKA3A-
meretl 0esmenIbHOCHU HAYKOeMKUX NPeOnpusmull, OCHOBAHHbIIL HA KOAUYEC-
B6EHHOM U KAYECMBEHHOM NPOZHO3UPOBAHUU, OCYUECMBIAEMOM NymemM NOCHi-
poeHuss u amanusza cyerapues. Paccmompen ancopumm, unnocmpupyrowuii
nocmpoeHue 0OHOU U3 BO3MONCHBIX MEXHON02UN KOMHIEKCHO20 HPUMEHEHUs.
Memo008 KOIUUEeCMBEHHO20 U KAYeCMBEHHO20 NPOSHOZUPOBAHUSL.

Kntouesvie cnosa: noxazamenu OesimenbHOCMU, CYEHAPHbLIU AHAUS,
KoauuecmeeHHoe NPO2HO3UPOBaHUe, KAYeCmE8eHHOe NPOSHO3UPOBAHUE, BPEMEH-
Hble pAO0bl, MHOJNCECMBO ANIbIMEPHANUSE.

Analysis of recent researches and publications. Modern market
economy conditions in which high technology enterprises operate require
constant monitoring of various indicators of their activities. For example, in
report documents of the enterprise financial plan implementation there are
indicators: profit, returns, costs, investments, reserve funds and others.

© Kovalenko LI., Chernova L.S., 2015
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These indicators control is reached by monitoring, estimation and
forecasting. Currently, the methodology of program-target planning and
forecasting is more and more prevalent, it is seen as a means of reasonable
allocation of limited resources to achieve certain goals. At the same time until
recently the main «instrumental» methods to solve such problems are
quantitative forecasting methods aimed at approximate determination of the
future behavior of certain variables which is as a variety of technical and
economic parameters. As the mathematical models that describe such
indicators behavior the time series (random processes) are used which are
analyzed by a number of forecasting methods [4] (a moving average and its
variations, a moving median, exponential smoothing, etc.) (Fig. 1).

In spite of the widest practice of using these methods their practical
application is fundamentally limited by processing the historical quantitative
data of monotonically varying processes. Here, it should be pointed out the fact
that modern economic development of society has received an innovative
direction and the creation of various innovative products is characterized by a
variety of precipitous changes, disruptions of the process monotony, deficit of
information provision, so that there are different kinds of uncertainty. All that
laid the preconditions for appearance of a new scientific field over the past 15-
20 years that is based on the methods of qualitative forecasting (foresight),
which is called scenario analysis [2; 3].

Development and analysis of scenarios is a creative process executed
by the commands (teams) of professional specialists (analysts, experts, con-
sultants, and others.) which is hard formalized. At the present time the basic
mathematical models for the scenario development and analysis are objectives
trees, decision trees, a predication graph, hierarchical decision-making struc-
ture, analytical networks and others (Fig. 1).

The considered directions of the program-oriented planning and
forecasting are developed and used independently. However, to solve a number
of problems their complex application seems promising.

It is primarily determined by the presence of so-called semi-structured
problems which are characterized by the presence of quantitative and
qualitative factors. The analysis of such problems is reduced, as a rule, to the
formulation and solution of problems of multicriterian alternatives that allow to
achieve the intended objectives.

The purpose of the article consists in development and justification of
the approach which is implemented through the technology of complex
application of qualitative and quantitative forecasting methods.

Statement of the base material. The financial indicator «PROFIT»
(Fig. 2) is choose as the analyzed indicator of the enterprise activity. A basis
for use of short-term quantitative forecasting methods of this indicator is the
availability of historical data in the accounting documents which are the
numerical series of dynamics. As forecasting methods the moving average
method and its variations and the method of moving median can be used that
received wide practical application.
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PROGRAM-TARGET PLANNING AND FORECASTING
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5. Desert-Smarandache theory
of plausible and paradoxical

autoregression and other.

METHODS OF FORECAST reasonings.
QUALITY ESTIMATION
DESISION FORMING BY

1. Absolute forecast error. SCENARIO CHOICE
2. Quart.erly forecast error. 1. Pareto optimal choice.
3/ Relative average forecast . .

2. Scenario ranking.
error and other. . . .

3. Scenario classification.

4. Scenario stratification.

5. Choosing the best scenario.

Fig.1. Structure of models and methods
of program-target planning and forecasting
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Time series sample characterizing PROFIT indicator

*
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(inhomogeneity) of the time series sample using
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Computation of a forecasting error (e)
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e S enerm.
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Formation of a set of factors {[.:‘T" n} affecting the
profit margin
Criteria formation for evaluation of factors Team
(alternatives) by their attractiveness examination

Are the criteria
of alternatives
indepandance
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Pareto set forming Network analysis

and it's contraction technique (NAT)
2 Yy
Formation of DM recomendations Formation of recomendations
as an optimal solution selected DM as the best alternative
from Pareto set or their ranking

Fig. 2. Structure of integrated use technology of quantitative
and qualitative forecasting method of the enterprise activity indicator
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For effective application of these methods the mathematical models are
constructed that reflect the features of time series samples: homogeneity, local
inhomogeneity, inhomogeneity. Using such models a check of statistical
hypotheses of homogeneity (inhomogeneity) or local inhomogeneity of the
values composing the time series sample is performed. Further, using these
methods of short-term forecasting the predicted time series values are cal-

culated, and the errors of prediction e are determined. If € does not exceed a

permitted value €permit- Of forecasting, the following predicted value of the
series is calculated.

Otherwise the procedure of formation of a certain set of factors {X; },
i = 1, n affecting the profit margin is performed. For high technology enter-
prises they obviously can be as follows:

X:<X]a X23X3:X4 7X5 9X6>3 (1)

where X, is investment activities (acquisition of new technologies and
equipment);

X, — the cost value for research and development (R & D);

X3 — direct costs (purchase of materials and components);

X4 — maintenance of fixed assets;

X5 — booking and its financing;

X — core products sales.

The next stage which is implemented in the considered technology is
the use of qualitative planning and forecasting methods that leads to problems
of decision support in conditions of multicriteriality and multialternativity.

However, the considered factors play a role of alternatives (solutions),
and as the criteria a risk of enterprise profits reduction, which can be introdu-
ced by alternative factors and their attractiveness in terms of profit growth can
be considered.

Preliminary check of the criteria and the alternatives for independence
(depandance) allows to realize the following procedures of recommendations
formation for the decision-maker.

In the first case, the recommendations for decision-makers may be
formed by Pareto set forming (a set of non-dominated alternatives where none
of the alternatives is uniquely more advantageous for decision-makers than
others), if necessary by its contraction and the choice of the decision-maker of
single optimal solution [5].

The general scheme of alternatives set contraction is shown in Fig. 3
[1].

In the second case, the recommendations for decision-makers may be
presented by presentation of the best alternative or by rankings of a set of
alternatives. To solve this problem it is appropriate to use the network analysis
method (network analysis technique) NAT, which allows to perform
forecasting of situations (including risk situations) based on subjective
evaluation of experts or decision-makers [6].
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Optimal solution

Effective solutions
(Pareto set)

Permissible solutions

Set of possible
solutions

Fig. 3. Sequential creation a set of alternatives [1]

This method is an extension of the analytic hierarchy process (AHP)
and allows to analyze situations that are characterized by mutual influences and
feedbacks between the criteria and alternatives.

In addition the forecasting problem elements unite into clusters: a
cluster of objectives, a cluster of factors, a criteria cluster, a cluster of enter-
prise economic risk gradation, etc. (Fig. 4), between which there may be diffe-
rent relations.

For example, a cluster of risk level R can be represented by the follo-
wing gradations:

R, is very low risk that may correspond to short-term loss of the
effective functioning of the enterprise (reduced labour efficiency, slight loss of
profits, dynamics discrepancy of the capacity and market share, and others.);

R; is an average level of risk that may be associated with nondurable
disturbances of production cycle.

R; is very high risk which corresponds to catastrophic nature threats:
heavy financial losses comparable with the value of economic resources,
deficiency of R & D, and others.

R, and Ry are low and high risk level that are intermediates and can be
introduced to ensure the necessary flexibility in assigning estimations.
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Cluster of
C11'1ste'r of alternative
objectives factors

Criteria Cluster of risk
cluster gradations

Fig. 4. Cluster network

Conclusions. In the paper there is considered one of the possible
approaches to the development of the technology of planning and forecasting
series of operating rates dynamics in high technology enterprises, which is
based on the integrated use of quantitative and qualitative analysis methods.

This approach is advisable to apply for the analysis of semi-structured
problems, in which there are qualitative elements along with quantitative
variables. First of all it describes the enterprises involved in innovation
activities.
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JL.B. IIm3unnaan

HOEJECOOBPA3BHOCTD CO3JJAHUSA YTUIM3AIIMOHHOI'O IIPEAIIPUATHSL
HA BA3E CYJOPEMOHTHOI'O 3ABOJIA

B cmamve 6vi1 nposeden ananu3z 603MOJNCHOCHIEU U NEPCHEeKmUs
yenecoodbpazHoCmu CoO30aHUsl U pa3eUmus Ha 06aze CyOOPeMOHMHBIX 3A80008
VIMUTUZAYUOHHO20 NPEONPUAMUSL UTU YYUACMKA RO YIMUAUZAYUU CYO08

Knwuesvie cnosa: ymunuzayus, ymuauzayuowHoe npeonpusimue,
CYOOPEeMOHMHBILL 3a600, OCHOBHbIE NPOU3BOOCHEEHHbIE (HOHObBL, NPOU3BOOCHI-
BEHHbLE MOWHOCU, CYOOPEMOHMNI.

Y ecmammi 6ye nposedenuii ananiz moorcausocmeit i nepcnekmué 0o-
YIIbHOCMI CMBOpeHHs: I po36umKky Ha 043l CYOHOPEMOHMHUX 3068008 Nio-
npuemcmea  ymunizayii abo OiAHKY NO YMuaizayii cyoen

Knrwouosi  cnosa: ymunizayis,  ymunizayitine — nionpuemcmaeo,
CYOHOPEMOHMHULL 30600, OCHOBHI GUPOOHUYL OHOU, BUPOOHUYI NOMYIHCHOCMI,
CYOHOPEeMOHM.

The article was the analysis of opportunities and prospects of
establishment and development on the basis of ship repair facilities ship
recycling facility or a site on ship recycling

Keywords: recycling, recycling facility, shipyard, fixed assets, pro-
duction capacity, ship.

BBenenne n akTyaabHOCTh. MOJIEpHU3AIINS 32aBOJIOB U BO3POXKJICHUE
¢ora B YkpanHe TpeOyeT HOBBIX MOJIXO/IOB MPH MPOSKTUPOBAHUH CYIIOB, Pa3-
BUTHUIO CYOAOCTPOUTECIIBHBIX U CYJOPEMOHTHBIX 3aBOJOB.

CynopeMoHTHas MPOMBIIUIEHHOCTh YKpauHbl TEPEKHUBACT TMEPHO]
cnaga. C 1990 roma o0beM CyZOpeMOHTa yMEHBIIMJICSA Oojiee YeM B 2 pasa,
K03 PUIIMEHT HCIONB30BAaHUS TPOU3BOJCTBEHHOW MOIIHOCTH Koiebancs OT
0,6 mo 0,4. D10 CBsA3aHO ¢ HEONATOMPHUATHBIM SKOHOMUYCCKHM IMOJIOKEHHEM
VYKpauHbl, CHIDKEHHEM O0BEMOB BHEIIHETOPTOBBIX OIEpaluii U, COOTBETCT-
BEHHO COKpAaIlIEHHEM 3aX0JI0B CY/IOB B IMOPTHl YKPaWHbI U Ha CYJOPEMOHTHEIE
3aBoasl (CP3). IlonokeHne cyaOpeMOHTHBIX 3aBOJOB YCIOXHSET U PE3KOe
yIIOpOXKaHHE CTOMMOCTH YHEPTOHOCUTEINCH M MaTepHaliOB, HAJOTOBBIN Tpecc,
BBICOKMEC CTaBKU ITOUIJIMH Ha UMIIOPTHPYEMBIC MaTCpuajbl U O60py}l0BaHI/Ie,
HEIUTATEeKU 3a BBIMOJHEHHBIC pa0oThl. CyIOBIaNeNbIlbl IPH BBIOOpE 0a3 pe-
MOHTA BCE Yallle ¥ COBEPIICHHO HEOOOCHOBAHHO OTJAIOT MPEIOYTCHHE UHO-
CTpaHHBIM peMOHTHBIM 0a3aM. [Ipu sTom oreuecTBenHbie CP3 TepsitoT Hanbo-
Jee KBaM(HUIMPOBAHHBIE KaApbl, 000pYIOBaHUE, TEXHOJIOTUH YCTapeBaroT,
CyaOIIOAbEMHBIC COOPYKCHHA U ILJIOIIAAN ITPUXOIAT B aBapHﬁHOG COCTOAHUEC
[1].

Hcxonst w3 BbINIECKAa3aHHOTO, BOMPOCH «peaHuMupoBanus» CP3
SBJIAIOTCA BECbMa aKTyaJIbHBIMU.

© Musununanu JLB., 2015
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enbio crarbu SBISETCA IPOBEICHHUE aHAIM3a BO3MOMKHOCTEH H
MEpCTIeKTUB  Cco3JlaHus ® pa3Butus Ha Oasze CP3  yTuimM3anuoHHOTO
npennpusarus (YII) wim ygactka.

HecMotpst Ha TpyJHOCTH TOCIIEAHUX JIET, Y KpanHa MO-IIPEeXHEMY 00-
JIaJJaeT BECbMa Pa3BUTOM M MHOIOI'PaHHON MOPCKOI U pEYHOU CTPYKTYPOM.

OCHOBHBIE MOIIIHOCTH CYAOCTPOHUTEIHHON M CYOPEMOHTHOW MHJIYCT-
pHH, TIOPTHI, TPYJOBBIE PECYPCHI, HAYKa U y4eOHBIC 3aBEICHUSI CKOHIIEHTPHPO-
BaHBI B IOKHOM 30HE YKpawHBI. 3aBOJBI OTIAJICHBI JPYT OT APYyra Ha OTHOCH-
TENFHO HEOOINBIINX PACCTOSHUSX, YTO JIAeT UM XOPOIIUH HIAHC 110 KOHI[EHTpPa-
LM U PA3BUTUIO IPOU3BOACTBA, KOOIEPALUH, PA3BUTHI0 MAIMHOCTPOEHUSI.

PazBerBnennas cerh cymoctpoutenbHbix U CP3 Ha rore YkpauHsl C
XOpOIled TEXHHYECKOH 0a30i M CrennanucTaMy, MOXKET cTaTh 0a3oi Juid pas-
BUTHS TIOAPSIHBIX OpraHu3aIuii, padpukanmuy OJI0KOB, COOPKH HAJCTPOEK, HX
000py/oBaHME M KOMIUICKTAIIUH, a TAK)Ke M3TOTOBIICHHE U TIOCTABKH Ha 3aBO-
IbI HeoOX0oMMOro 000pYJIOBaHUS M OTICIBHBIX AeTaneil. Bee 310 mopbiaer
00beMbI TIepepaboTKU MeTajlla i CHIDKAET CTOUMOCTh CY/IHA B IIEJIOM.

Cynoctpoutenbhbie u CP3, noctpoennsie B nepuog CCCP Obutn Hatie-
JIEHBI HAa CEPUITHOE TPOU3BOJICTBO U PEMOHT.

Cucrema takux CP3 mpennonaraia, mpakTHUYECKH OCCIIPEPBIBHBIC CY-
JOCTPOUTENBHBIE M CYyJJOPEMOHTHBIC Pa0oThl. CeroiHs, Korjaa CyJa0CTpOUTENb-
Hasg U CyJOPEMOHTHAsl OTpacib MPAKTHUUECKH YHUYTOXKEHbI M HEMMOBEPHBIMHU
YCUIIMSIMH, JIEPKAThCS Ha IJIaBYy, €CTh BO3MOXHOCTb €€ BO3POXKJICHUS, BOCCTa-
HOBJICHHS U Pa3BUTHS B KpaTdalInii nepuon Bpemenu ot 5 ao 10 et npu He-
OonpIIoi ()MHAHCOBOHM MOJIEPKKE — KOMIUIEKCHAsE TOCyAapcTBEHHasl Mpor-
pama.

Ha CP3 mipu BEIIOTHEHUU PEMOHTA CYAOB IO KaXKJIOMY CYIHY OIpee-
JseTcs cienyromas nagopmarus [2; 3]:

® [IOJTHBIN 00BEM PEMOHTA B CMETHBIX HOPMO-4acax;
pacrnpenencHie oobemMa peMOHTa 10 OCHOBHBIM MTPOM3BOJICTBEHHBIM

exam;

WHTCHCUBHOCTH Pa0OTHI IIEXOB Ha 00BEKTaX;

JaThl HA4a1a PeMOHTA;

JOMYCTHME OTKJIIOHCHUSISI OT 3aJJAaHHOM J]aThl PEMOHTA;
MPOIOJDKUTENTBHOCTh PEMOHTA;

ko3 puIMeHT npennoYTeHus.

[Mo xaxmoMy IieXy pacCUMTBIBACTCS CYTOYHAs MPOW3BOJICTBEHHAS
MOIITHOCTh B CMETHBIX HOpMO-4yacax [4].

U3 cocraBa ykazaHHOW WH(POpPMAIK CIEIyeT BBIJEIUTh KaK HanOoee
CIIOYHBIE COCTABJISIFOIIIE, UTPAIOIIHE BEYIIYIO POIIb B pacUeTe ONTHMAILHOTO
peXMMa PEMOHTA CYJIOB — HHTEHCUBHOCTDh Pa0OTHI IIEXOB Ha 00BEKTaX M MpPo-
JOJDKUTENBHOCT PEMOHTa cynoB. [1o 3TUM BUAaM WHQOpMAIMK BBITIONHEH
nmoxpoOHbId aHanu3 TpyceBbim B.I. [5].

[Ipu coBeplIeHCTBOBAaHMH METOJIOB YIPABIICHHUS XOJIOM IPOHU3BOICTBA
CYIIECTBEHHOE 3HaYeHHE MMEeT O0ECIeueHHE PallMOHAIBHBIX 3aKOHOMEPHO-
cTell OCcBOGHHS padOT B TEUCHHE MEPHOJIa PEMOHTA CyAHa. M3BecTHO, 4TO WH-

171



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

TEHCHBHOCTh OCBOCHUSI PEMOHTHBIX pab0T M3MEHSIETCSl Ha PA3THYHBIX CTaIUAX
PEMOHTHOT'0 IMKJIA. AHAIN3 OTYETHO-CTATUCTHYECKUX JaHHBIX TI0 PsIly cepuit
CynoB [5] moka3bIBaeT, YTO LIEHTP TSHKECTH 3arpy3KH OCHOBHBIX I[EXOB IPH-
XOJIUTCSL Ha BTOPYIO IOJIOBHHY PEMOHTHOTO TepHoja. Pe3ymbraThl aHammza
MPEICTaBICHBl B CBOJHOM BHJE Ha pHUC. 1. DTH pe3ylnbTaThl XapaKTepU3YIOT
crienuduuecKoe Uil peMOHTHOTO TPOU3BOJICTBA OTCTABAHHUE CTAJIMU TEXHOJO-
THYECKOM TOATOTOBKH, MPOHM3BOJACTBA, HENOCTATOYHOE PACKpPHITHE (PPOHTA
PEMOHTHBIX POOOT W, B KOHEYHOM CHYeTe, MEeperpy3Ky CIaTOYHOH CTajuu
PEMOHTA.

AHamM3 TEXHOIOTUYECKUX TPa(HUKOB PEMOHTA CYJOB — IMPEACTABUTE-
Jell TOM e COBOKYIHOCTH IMOKAa3bIBae€T BO3MOXKHOCTH CYILECTBEHHOIO Iepe-
pacmpeneneHusl xXapakTepa 3arpy3KH OCHOBHBIX IIEXOB M IIEpEHECEHHE ee
HEHTpa THKECTH Ha TIEPBYIO MOJIOBHHY peMOHTA. Pe3ynbTaThl aHanmm3a mpe-
CTaBIICHbI B CBOJHOM BHJe Ha puc. 2. KomndecTBeHHas OIEHKA BETHYHHBI
TaKOro nepepacrpeeneHus B MPOLeHTax OT 00mero 00beMa peMOHTa, UCXOAs
W3 COIMOCTaBJICHHS CBOJMHBIX JAHHBIX aHAIN3a, IPUBEAcHA B Tabmuie 1.

Tabruya 1

Konuuecmeennas oyenxa eenuuunvl nepepacnpeoenerus 3a2pysKu
ocHosHovix yexoe CP3 6 npoyenmax om obwe2o ob6vema pemonma

Homep HasBanue KonnuectBeHnHas oneHka
n/n nexa BEJIMUUHBI lepepacipenencHus, %
1 KopIyCHO-KOTENBHBIH 24,7
2 Mexannueckui 43
3 TpyGonpoBoaHbIIH 17,6
4 JepeBoobaenounbIit 14,8
5 DIIEKTPOPEMOHTHBIH 7,2

Heo0OxommMMocTh MpakTUYECKON peanu3aluyl IepepaclpenenceHus 3a-
IPY3KHU ONpPEeIsIeTCsl CISNYIOMMMH (paKTopamu:

— Ooiee paHHUM yCTpaHEHHEM XapaKTepHOU AT CyJOpeMOHTa HHDOp-
MAalMOHHOM HEONpeIeNeHHOCTH IPOM3BOACTBEHHOTO MIpoLecca;

— PpAcKpbITHEM Ha TOATOTOBUTEIBHOW CTaJUU PEMOHTA HIMPOKOTO
¢poHTa PadOT, JOCTYIHBIX JUISI UCTIONHEHHUS,

— YCTpaHEHHEM «IITYPMOBIIMHBI» Ha CHATOYHOW CTaJiH PEMOHTA
CyZHa.

OcHosuble mpon3BoacTBeHHbIe GoHabl (OI1D) CP3 noasepratores du-
3MYeCKOMY M MOpaJbHOMY H3HOCY. V3HOomeHHoe 00opyqoBaHHE MOIDKHO
3aMEHATHCS Ha HOBoe. Jlaske eciam crapas TeXHHKa emié MoKeT paboTaTb, MOX
JEeHCTBUEM MOPAJIbHOTO M3HOCA OHA JIOJDKHA OOHOBIIATHCS 3@ CUET BHEAPEHUS
Ooree COBEPIICHHOW TEXHOJIOTHU, HHAYE 3aBOJ] HE OyJleT KOHKYPEHTOCIIOC00-
HBIM.

172



Bicauk

OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy

Ne 4 (46), 2015

ppsoncda osospmowod aouasom B b 3 UL TR RO L il lgteg fop swaraociunnd  poowoon AR ] TRy

gl R . . T

k

; e ! i men
o'E e0T| THL| TET| TEI| IL | ¥EE| o1 8 L'a ....“nuﬂﬂ.dﬂ._p
- " o g T
QOT 0 | GG 08| CE-0L| 0008 080E| =0d] OFDE 0E0T] ST0T| 0T mondary
s IEr egodiroadd 1
FERI P H S S D
i o N . - R L I I I I 2
T oy 'zl W & LA w1 faa B w11 w1 mEEnE g .'.
o6 | seae | | oeoe | ovos | esor | eee | g | oo | oe] ™ i ] m_.
i s . L . L L L 3 L ' =
P 1 11 i
Kl B hEETKA]
. i e ak " i o Eamad e
EF ga | oer | B | FEl =1 | & 'y s Y - —
ooa-a4 | s | e | oce | oeees | aseer | meoe | e | opn | men .r,,._H.._,H_Ur:_

X3l EMETeLes-oEndoyy

173



[ “and sEsNCIOPoa)]

T e B VEEREDO) [ RO BT — - - - == - G FETosc o mammrTedeer el -0 - ---- =

G FIDETER] T SO i ) FEDDGSLERT o seEmsrTsdEer ey —
FPPr RISt
2 l.—..!-..ﬂ-.ﬂ 1 1 1 1 1 1 _u
FE [ v e (ET e | ST R | TN 0B g -
- [ —_ g

= Had r mu‘.l P et

I I-Th | oas-Ted | el | 0| DEeies | DeeiE | | ie-ng | as -] ol ;.H | W | L | 1 ] Sl L | m"
= —= el gz

Bicauk
Ne 4 (46), 2015

"2 ITEIEcRedodrsre

= ‘mmria me
NEECTTE

s | =

bl
2
1

F1li B e g ] e

OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy

T EaEEaE
- | | g | ope | eeees | e | o] g | e mi-n *_H!_.u__._

“call TR0 T oe0E g

174



Bicauk

DponEdsy SS0RMNONSE STHARD B
Ly soxal oeusen e axsdEe noysrapd srasimgadtond sopummonin g T g

FhPPrPdPdFdoa

: o - 5 EALLH rFE
o & [ E a1 Tl El El e | I Ll EEHTIE o 1
ﬂ 3 2 g L FLRE R = —1
m et | seeee| en] werw| oens| osewe| eber| Eeng| ogenn | mem ——
—1
S
@
A
2 .
> %l EEresodmoadd
m O W W M W N N K 8
X .
S b, .
@] m = mALLLm .J....” -
> -~ L b L] ol il i ET ol 1] nl e = 1 [ L
e 5 ] . . . 1. !...-..I:.r.n.n o -
mL.U MH (=il | (- | E-0L | 80 | 60 | -k | i | -0 | im0 ramdigg Ll -
< 2 -
<
=
2
g .
m el I hIETET E]A
]
=
0 2
% - . - - el =l el [ o FePorPddtddda
o i ] J z ,
o] mErT g i i i
mh ] 5 WL 2l ﬂﬂl . i
mi-ng | se-ne | menL | w-ra| esees | oe-me| Eenp| o] E-a| e d =
I

0 PEETRLOE-0Einda ]

175



7 o sy

oo EReliiomr pomEEnL o iy pOEarmCL
srrenonire d soEITEETL S o emmamrdred sopeam-we
’ aiel s s
F - £l rd 1 i il 3 Mo om .."...H.M..h:..m..- oo g or g

o E sl LY

S
o016 | 6 | e | oeote | oeos [ eser | oeee | oean | | | — L+|..._-| .

Bicauk
Ne 4 (46), 2015

%2 pEEckededoRre

176

g g P
" W uL mATkd
i ¥ E E L] L 1] L1 El 1 El 11 EEn g
) 5y Wil — =
TR -G | el | Bl | DT | e | SR | DEDE | DEeDT |85 | oi vrandag

OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy

ol -

%l EEE0IRroooEade]



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

Ho ocHoBHOe BimMsSHHE Ha XapaKkTep M TEMIIbI U3MEHEHH, KOTOpHhIe
nokHbl porcxoauts ¢ OIN® CP3, okaspiBaer (0T, peMOHTHPYEMbIH Ha
CP3. MenstoTcst TUIBI CYAOB, NOCTOSHHO COBEPIIEHCTBYETCS CyAOBas TeEX-
nuka. Ha CP3 mosBisiercs motpeOHOCTh B HOBBIX CYJIONOBEMHBIX COOpPYKe-
HUSX, Oosiee TIIyOOKOBOIHBIX MpHUYaiaX, OCHAIICHHBIX KPAaHOBBIM 000pYI0Ba-
HUEM C TIOBBIIIEHHBIMU TTapaMeTpaMi. PEMOHT JIOKOBBIX 3aKpBITHH BBI3BIBAET
HEOOXOJJMMOCTh YBEIHYUBATH MPOEM BOPOT B IIEXe, YTOOBI JIOCTABUTH TYyIa
JIIOKOBYIO KpBIIIKY. Bc€ 310 TpeOyer mpoBeneHus: Ha 3aBoje padot, Tpedyto-
HIMX HEMAaJIbIX CPENICTB.

He Oynem 3a0biBaTh, uTO OOJBIIMHCTBO HbIHE AckcTBYROmmx CP3
OBLTH CO3J]aHBI MHOTHE JlecATHIIeTHs ToMy Ha3ax U ux OI1d ecnu 1 MEHSUTUCH,
TO BECbMa ME/IJICHHO.

Onnako kpoMe HeoOXxoauMocTu 00HOBIATH M3HOmeHHbIe OIID, npu-
BOJIUTH MX B COOTBETCTBHUE C MOTPEOHOCTIMH PEMOHTHPYEMBIX CYIOB CyIIECT-
BYET TaKXe MOTPEOHOCTh B YCTPAHEHUH AUCIPONOPIIUI MEXTY TPOU3BOACT-
BEHHBIMH TIOJpa3/ieNeHusIMu 3aBona. Korma mpoekTupyercs HOBBIM 3aBOJ MOA
OTpeAeNEHHYI0 pacuéTHYIO Mpou3BOACTBeHHYI0 mporpammy (IIII), Bce ero
nexu, a Take CIIC u npuyansl 00eCIEUUBAIOT BBIMYCK KOMILJICKCHOW IPO-
OYKUWW TIPU YCIOBUAX TIONHOM 3arpy3Kd BCEX OCHOBHBIX MPOHM3BOJICTBEHHBIX
nonpasaeneHuii. MHaue roBops, MpOEKTHas MPOU3BOJACTBEHHAS MOIIHOCTD
(IIM) mpenmomnaraeTr BIIOJIHE ONpeaeNEHHBIE MIPOIOPIUHA MEXAY Mojapa3ziese-
nusimu CP3. Hampumep, xoprycHbI nex Bwimyckaer 23 % III1, mexanoc6o-
pounslii — 30 %, TpydonpoBonubiii — 10 % u 1.1, Ho 1o mcTedeHnn HeCKOIb-
KHX JIET BCIICACTBHE cTapeHus (0Ta W3HOCHIIUCH KOpITyca CYA0B, TpyOorpo-
BOJIbI, BOSHHUKJIM KaKHe-TO HOBIIECTBA B CyJOBOW TEXHHKE, HAaIpHUMep, IoMe-
HSUTHCh KOHCTPYKIIMH JIFOKOBBIX 3aKpbITHH. [Ipu 3TOM 1011 paboT KOPITyCHOTO
nexa crana 40 %, TpyoomnpoBoanoro — 20 %, a MeXaHOCOOPOYHOI'0 CHU3HIIACh
1o 15 %. BenencrBue yBenudeHHs 3arpy3Kd KOPITYCHOTO IIeXa CTajo HE XBa-
TaTh MJIOMAJEH 1eXa, YacTh PadOT MPHIIUIOCH BBITOIHATH HA OTKPBITHIX ILIO-
mankax. Hampumep, pabor mo peMOHTY JIFOKOBBIX 3akpbiThil. Peanmbhas I1I1
1exa mpeBhICHIIa ero MpoekTHyo [IM [6].

B To xe BpeMmsi yMEHBIIMBIIASCS 3arpy3Ka MEXaHOCOOPOYHOTrOo Iexa
yBenuunia pesepsbl ero [IM. OH Mor Obl IPUHATH /IS BBITOJTHEHHS enIé 3aKa-
3bl, T.K. YaCTh €r0 00OPYIOBaHHS MPOCTAMBAJIO, HO JUISI BHIMOIHEHUS CIOXKHB-
metics [T o cynopeMoHTy uX He OBLIO.

Taxum obpazom, 0Opa3oBaack TUCIPONOPIHSA: TIEpErpy3Ka KOPIMyCHO-
ro [exXa W Heorpys3ka Mexanocbopounoro. U To, u Apyroe HeraTuBHO BIHSET
Ha paboTy 3aBoja.

[Neperpy3ka noapaszaenenust TpeOyeT yBENUYEHHS YHCICHHOCTH pado-
YUX U 00eCIeueHHs UX HaUISKAIIMMU Pa00OYNMHU MECTaMH, B IIPOTHBHOM CITY-
Yae CHI)KAETCSl MPOU3BOAUTENBHOCTh TPYHa, 3aMENJISIOTCS TEMIBI PEMOHTa
CYJIOB.

Henorpyska nexa taxke HexenaTelbHa, Tak KaK IPU 3TOM HE HCIIOJNb-
3yercsi 000pyIoBaHHE, U IPUOOPETEHUSI KOTOPOT'O BIOKEHBI 3HAYUTEIHHBIE
CpE/ICTBa, M MPOCTanBalOT pabodre, KOTOPHIM HYXKHO IJIATUTh 3apriaty. Eciu
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HX YBOJIHTH, TO TJIC TAPAHTHUS TOTO, YTO B CICIYIOIIEM oy 00beM paboThl HE
BO3pACTET M MX MoTpedyercst 3BaTh 00OpaTHO. A OHHU yxe OymyT paborath B
JPYTrOM MECTe.

Jiist TOro 4TOOBI KOMIIEHCHPOBATh MOJIOOHBIE Mepenaibl 3arpy3ku, Ha
CP3 u cymectBytor Takue ctathu [1II Kkak «MammHOCTpOEHHE» U «Ipoune
paboter». Eciu BO3HHMKaeT HEOOXOAMMOCTH JOMONHUTEIBHON 3arpy3ku Kop-
IyCHOTO 1I€Xa, CTaparoTCs OPTaHM30BaTh BBIMTYCK NMPOAYKLUHU CYIOCTPOCHHS,
KaK MpaBUJIO, MEIKOT'0 U HECAMOXO/IHOTO.

Konebanus 3arpy3ku cBoiicTBeHHbI BceM CP3. SIpkum nmpumepom 31o-
ro SIBJSUIACH TMPAaKTHKAa paboThl CyJOCTPOUTENHHO-CYIOPEMOHTHBIX 3aBOIOB
Peudnora. 3umoii, Bo Bpemsl JieiocTaBa, MOIIHOCTH BCEX IIEXOB OBUIH 3arpy-
JKEHbI CylopeMOHTOM. JleroM, B nepuoJ HaBurauuu, pesepssl I1IM nexos kop-
ITyCHOM T'PYNIIBI UCTIOIB30BAINCE JJISI MEIKOTO CyIOCTPOCHUS, MEXaHUIECKOM
TPYIIIBI — JJI MAIIHHOCTPOSHMS.

XyXe, KOr/ia IPOosIBIISIETCsl TIOCTOSTHHAS Teperpy3ka KakKux-1u0o 1exX0B.
OTH JIUCTIPONIOPIMH BEAYT K CHIDKEHHIO 3()(EeKTHBHOCTH HCHONB30BAHUS
OIl® wu, KaKk CIEACTBHE, K MOTEPE KOHKYPEHTOCIIOCOOHOCTH 3aBO/a IO CPaB-
HeHuto ¢ npyrumu CP3.

JIukBUIMPOBATH TaKUe AUCIIPOMOPIIMU MOXHO TOJIBKO ITyTEM IIpUBIIE-
YeHHd WHBECTHUINI B PEKOHCTPYKIMIO WK pacmmpenne CP3 unm wactudnoe
nepenpoduIMpoBaHUe, Koraa OyayT cOo3/IaHbl HEJOCTAOIIE TUIONIAU 11EXO0B,
OOHOBJIEHO 00OpPYAOBaHUE, MOCTPOCHBI JOMOJIHUTEIBHBIC MPUYAJIBI, €CIU UX
HE/IOCTaBaJIo Ha 3aBOjIe, CO3/IaHbI HOBBIE cTamnenbHbie Mecta CIIC.

KonnuectBeHHO M3MeEpUTH UMEIOIIKECS TUCTIPOTIOPLIUN MOXKHO TOJIBKO
nyreM nposegeHud pacueroB [IM no meroauke, npeanoxennon JI.B. MapTei-
HOBBIM [6] B COOTBETCTBHH C «MEKBEIOMCTBEHHON MHCTPYKITUEH MO ompee-
JIEHUIO NTPOU3BO/ICTBEHHON MOIIHOCTH CYJIOPEMOHTHBIX MPEANIPUSTHN).

WuBecTMM WM KanWTaldbHBIE BIOYKEHHSI OCYIIECTBISIOTCS B COOT-
BETCTBUM C IPHUHATON BOCIPOM3BOACTBEHHON CTPYKTYpOH, KOTOpas MOXET
MpeaycMaTpUBaTh:

1) TexHMYecKOe TIEPEBOOPYXKEHHE, B OCHOBHOM OOHOBJICHUE
000pyI0BaHUS;

2) pexoHCTpykumio 1mexoB u xo3siicts CP3 B mpememax
CYIIECTBYIOIIMX TLJIOIIAIEH;

3) pacmupenue, T.e. YBEITUUCHHE CYIIIECTBYIOMINX TIIOMIAICH;

4) pacmumpeHue ¢ peKOHCTPYKIIHEH;

5) HOBOE CTPOMTEIBCTBO, T.€. cozaaHue Hoporo CP3.

B coBokymHOCTH yKa3aHHBIE (DaKTOPBI 00ECIIEUHBAIOT BO3MOXKHOCTH
JUTA HIMPOKOT'0 MaHEBPHPOBAHUS PECYpPCaMHU B MPOLIECCE UX pacHpeeseHus 1o
CyJaM U PEMOHTHBIM pabOoTaM, OTCYTCTBYIOIINE B TPAJAUIIMOHHBIX YCIOBHUSX, B
CBSI3U C JKECTKHM XapaKTepoM XoJa paboT, 00yCIOBIEHHBIM OTCTaBaHUEM
MOJrOTOBUTENBHBIX M «MaIlMHOCTPOUTEIbHBIX» paboT. B pesynbrate OymyT
CO3JIaHbl peajbHbIe MPEANOCHIIKN IS YBEIHMUEHHUS KOHLEHTPALUU PECypcoB
Ha OT/ENBHBIX 00bEKTaX, YMEHBIICHUS KOIMYECTBA OJHOBPEMEHHO PEMOHTH-
PYEMBIX CYJOB U COKpAIIEHHUS CPOKOB PEMOHTA.
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AHanus 3arpy3ku 11eX0B B T€Y€HHE PEMOHTHOI'O Ieproja MOKa3bIBaeT,
YTO OJIHUM W3 MTyTEH BHIPABHUBAHHS PACIIPEACICHUS 3arpy3KH IIEXOB SBIISICTCS
3arpy3ka X YTWIM3aIMOHHBIMH paboTaMu B TMEPHOA MPOCTOS. Y THIIH3ALUS
MO3BOJIUT BBIPABHUTDH pacTpelieNieHus YAeTbHON 3arpy3Kd OCHOBHBIX IIEXOB, U
BBINTH Ha «IIpsIMyIo» 3arpy3ku — Ha 100 % .

[lo HamiemMy MHEHHWIO, OJIMH W3 MyTEH peaHMMUPOBAHHS CYIOCTPOU-
TENBHBIX U CYJOPEMOHTHBIX 3aBOJIOB, SIBISICTCSI TMEPENpOPUINPOBAHUAE HX
MOJTHOCTHIO WK YacTHyHO B YII. BrioxkeHus: OyayT OTHOCHUTEIHHO MUHHMAIb-
HBIC, TAK KaK, BO-TIEPBBIX, COXpaHEHa XOpollas TeXHUIecKas 0a3a; BO-BTOPHIX,
XKHB U paboTaeT HaydYHO-HCCIIEOBATENbCKII MOTEHIIUAN, CIOCOOHBIN obecrie-
YHUThH 3aBOJIBI COBPEMEHHBIMH MPOCKTAMH M Pa3pabOTKaMH, KaK 10 CTPOUTENb-
cTBY (hJoTa, TaK W PEKOHCTPYKIIMH M MOJEPHU3ALMHU 3aBONOB. Hampumep, B
roponax Oxnecca nu HukomaeB nHaxonsates 6onee 20 HaydHO-HCCIIEIOBATEIbCKHX
MPEANPUITHH, BBICIIUX H CPEAHE-CIICHUAIBHBIX YYeOHBIX 3aBEICHUH, CETh
KOJUTEJDKEH M MOPCKHX IIKOJ. B-Tperbux, Henb3si HE OTMETUTh M BBITOJHOE
reorpaduyeckoe ONOKEHNE, ¥ TPEKpaCHbIE KIMMAaTHUECKHE YCIOBHSL: KOPOT-
KAW 3UMHHNA TIEPHOJ CO CTAOMIIBHBIMHU TUTFOCOBBIMU TEMIIEpaTypaMu M CYXUM
knmumatoM — meHee 30 mokmmBeix mHed B romy (Kopes, Smonus — 75-80
JNOXKUIMBBIX JTHEW B TOMy), YTO JIAe€T BO3MOXKHOCTH Pa3BHTHS M KOOIEPALUU
MIPOU3BO/ICTBA.

Kpome Toro, pasperBieHHas CeTh CYJIOPEMOHTHBIX 3aBOJIOB Ha IOTe
VYKpauHBbI ¢ XOpOIIeH TEXHUIECKOH 0a30ii 1 CrieualicTaMi, MOXKET cTaTh Oa-
301 A pa3BUTHs TOAPSAHBIX OpraHuzaimi, (adpukaruu OJIOKOB, COOPKH
HAJICTPOCK, MX 000pYIOBaHNUE U KOMIUICKTAIMH, & TAK)KE U3TOTOBIICHUE H TI0-
CTaBKH Ha 3aBOJ[bI HEOOXOJMMOT0 00OpYIOBaHUS M OTIENBHBIX Jeraieid. Bee
3TO TOBBIMAET 00BEMBI TIEpepabdOTKH MeTaia U CHIDKAET CTOMMOCTh CY/IHA,
CTOMMOCTE €r0 PEMOHTA U YTUIIN3AINH B IIETIOM [7].

PaspabatsiBas npoektr YII Ha 6aze CP3, npoBenem aHanu3 U cpaBHe-
HUE OPTaHU3AIMOHHBIX CTPYKTYP 3THX MPEANPHUSITHH.

B Tabmune 2 npencrarnena crpykrypa CP3, a B Tabnuie 3 npeacras-
JeHa crpykrypa YII.

CpaBHuBasi 1aHHbIC TaOIMIl 2 U 3 BUIHO, YTO OCHOBHBIC IPOM3BOJICT-
BenHbie ouabl CP3 u VII Ha 95 % MIOeHTUYHBI, MUHHUMAJIbHBIC BIOKCHUS B
nepenpodunupoanue CP3, a Toynee co3maHue ydacTKa THIPOPE3KH B KOP-
MyCHO-pa3ZeIOYHOM IIeXe, BBIACNEHHE WINW CO3JaHHE JOMOJHUTEIHHOTO
CKJIAJICKOTO TIOMEIICHUS ISl «CEKOHJI-XEH/Ia», TepernpopMInpoBaHie SKOHO-
MHUYECKOT0 OT/eNa U JIp. MO3BOJIUT ¢ MUHUMAIIbHBIMH 3aTpaTaMH PEeIIiTh MPOo-
OJieMy yTUIM3allMH CyI0B B YKpauHe u B EBpore.

YKpanHCKHU# PhIHOK CYIOPEMOHTA 110 TTOTEHIIUAILHBIM 00beMaM MOX-
HO MPEJICTAaBUTH B BUJIE CIAEIYIOMINX COCTABIISIONINX:

— notpebHOCTh B peMoHTe cyoB UMII u cynoxoqHbIX KOMITaHUH, CO3-
JMAHHBIX Ha ero Oase;
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Tabauya 2
Cmpyxkmypa cy0opemMoHmHo20 3a600a
Lexu

IIpou3BoacTBEHHBIE BcnomorarebHbIe 3aroroBHuTeJBbHBIE
— KOPILyCHBIE, — UHCTPYMEHTAJIbHBIN; | — JINTEHHBIE;
— MEXaHOCOOPOUHBIN; — PEMOHTHO- — Ky3HEUHBIH;

MEXaHUYECKUIM;
— TpyOOIIPOBOIHBIN; — PEMOHTHO- — JIECOMMUIIBHBII

SHEPreTUYECKUil;
— DIIEKTPOMOHTAKHBII; — TPAHCIIOPTHBIN;
— JIOKOBBII; — PEMOHTHO-

CTPOUTEINbHBIN
— IepEeBOOOICIIOUHBIH;
— ClenuaIu3upOBAHHBIN
(ABC, TA);
— HABUTALlMOHHOI'0 PEMOHTA

O0cay:kuBalomue xo3siicrpa

— YKOHOMMYECKHUH OTAE: MPOJIaX; MCHEPKMEHTA; OyXraJITepusl.

— 3KOJIOTHYEeCKas CIIy:K0a

— CKJIQJICKOE X035f{CTBO:— SHEPreTHYECKUE MOAPA3EICHHS U CITYKOBI;

— KUCJIOPOJHBIC CTAHIIUH, OYUCTHBIC COOPYKCHHA,

— 3aBOJICKHUC IJIaBCPEACTBA,

- aHMHHHCTpaTHBHO-XO3HﬁCTBeHHBIe CJIy)K6BI

Tabauya 3
Cmpykmypa ymuauzayuoHHO20 Npeonpusimusl
Lexu
IIpou3BoacTBEHHBIE Bcenomorareabnblie | IlepepabaTbiBaroniue
1 2 3
— KOPITYCHO-pAa3/I€NOYHbIi | — MHCTPYMEHTaIb- — JIUTENHBIE;
C YY4aCTKOM THJIPOPE3KHY; HBIi;
— MEXaHOpa3eI04YHbIN; — PEMOHTHO- — Ky3HEUHBIH;
MEXaHUYECKHUH;
— TpyOOIIPOBOIHBI; — PEMOHTHO- — JIECOMMUIIBHBII
SHEPreTUYECKU;
— DIIEKTPOMOHTAKHBII; — TPAHCIIOPTHBIN;
— JIOKOBBIN (OYMCTUTENBHO- | — PEMOHTHO-
OKpACOYHBIN); CTPOUTENBHBIN
— JIEpEBOPa3/I€IOUHbINH;
— ClenuaIu3upOBAHHBIN
(ABC, TA);
— HABUTAllMOHHOI'0 PEMOHTA
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Ipooonsicenue mabn. 3

1 | 2 | 3
O0cay:kuBalomue xo3siicrea
— SKOHOMHYECKHI OTEN: MPOJIaX «CEKOHI-XEH/Ia»; MEHE/PKMEHTa; OyXrall-
Tepus
— 3KOJIOTHYeCKas CIIy:k0a
— CKJIQJICKOE XO035HCTBO:— SJHEPIeTUYECKUE MOIPA3/ICICHUS U CITY>KOBI;
— KUCJIOPOJIHBIC CTAHIIMH, OYHUCTHBIC COOPYIKCHUS;
—IUTaBCPEICTBA MTPEANPHATHS;
- alIMHHHCTpaTHBHO-XO?;S[ﬁCTBeHHBIe CJ'Iy')K6BI;
— CKJIQJICKUE TTOMEIICHHS JUTsl «CEKOHI-XCH/Ia

— MOTPeOHOCTh B pEMOHTE (PIIoTa TOCYAaPCTBEHHBIX CYJIOBIIA/ICIbIICB
VYxpaunsl u ¢rora BMC, onepupyrommx B CpenuzeMHOMOpCKO-UYepHOMOp-
ckoMm Oaccerine (kpome UMII n CymoxoaHbIX KOMIIAHUH, CO3JaHHBIX Ha €ro
0ase);

— MOTPeOHOCTh B PEMOHTE (PIIOTA HErocyAapCTBEHHBIX CYAOBIAJICITb-
1eB YKpauHbl, — MOTPEOHOCTh B PEMOHTE HHOCTPAHHBIX CYJIOB, 3aXOJSIIHX B
nopThl Cpenn3eMHOMOPCKO-YepHOMOPCKOro Oacceiina;

— TOTpeOHOCTh B PEMOHTE MHOCTPAHHBIX CY/IOB, 3aXoasmux B Wibu-
4yeBck, Onmeccy u Ommwkarimme noptel JyHast (depe3 kanan Pelin-Maiin-Jlynait).

Ornenka €MKOCTH MOTEHIIMAIBHOTO YKPAHHCKOTO PBIHKA CYJOpEMOHTA
B CTOMMOCTHOM BBIP@&KEHHHU 10 YKa3aHHBIM COCTABIIIONIAM BBITIONHSIACH C
HCIIONI30BAaHUEM CIICAYIOMUX MaTepuasioB [8-10].

[To 3T0i1 oLIeHKEe OCBOEHHE PErHOHATIBHOIO PHIHKA CYZOPEMOHTa CYJI0-
PEMOHTHBIMU TIPENNPUATUAMU Y KpauHBl MOXET aocTurate 27 % OT ero
0011Ieil MOIITHOCTH.

BuiBoabl. AHaM3 COCTOSHUS U TEHJCHIMH Pa3BUTHS PHIHKA TEXHH-
YEeCKOI'0 CepBHCa MOPCKHUX CYIOB MO3BOJISIET CAETAaTh BBIBOA, YTO MEPCIEKTHBA
CYZOPEMOHTHBIX TPEANPUATHI TOCTATOYHO HAJCKHAs M CYJOPEMOHT B OIH-
XKalIle HeCKOIBKO JACCATHIICTHI OyIeT MHTEHCHBHO Pa3BUBATHCSL.

3TOT BBIBOJI MONTBEPIKIAETCS (haKTaMU MPUBEICHHBIMH HIDKE.

Bo-1epBbIX, MUPOBOIA CYZIOPEMOHT B TEKYIIEM JECATHICTHH YBEPEHHO
pa3BUBAeTCs, CTOMMOCTh Pa0OT BO3pacTaer, YMCIEHHOCTh pa0OTaroIX yBe-
JINYMBACTCS, @ TEXHOJOIMH OOHOBJIIOTCSA. OOBICHSAETCS 3TO OTKAa30M CYIO-
BIIAJICNIBIICB OT KOHIEMIIUK KPAaTKOBPEMEHHOTO MCIOJb30Banus cymnoB (7-10
JIeT) ¢ mocnenymwileil ux 3ameHod. Ha mpakTuke moka3aHa 3(QQEeKTHBHOCTb
paboThl CYJOB 3HAYUTEILHOI'O Bo3pacTta (25 jier u 0olee) MpH paloHaIbHOM
CTPYKTYp€ 3KCILTyaTallnOHHO-PEMOHTHOI'O IIUKJIa. JTa TEHIEHIINS BOCIIPHHSITA
opraHamu kiaccudukanuu 1 Hagzopa (Jlnoin, Peructp, bropo Bepurac u ap.),
KOTOpBIE CO3/IAJIH CIEIHAIbHBIEC TIOJI0KEHHS 10 BO3PACTHBIM CYIaM.

Bo-BToppix, B YUepHOMOpPCKO-A30BCKOM pEruoHE Ha POCCHICKOM
ydacTke ecTh ToilbKo deTeipe CP3, KoTOpble HE3HAUYMTENbHBI MO BO3ZMOXKHO-
CTsM U orpanudensl B pa3Butuu (HoBopoccuiickuit, Tyancunckuid, Taranpor-

181



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

ckuit u PocroBckwif). B moptax ['py3un cy1opeMOHT MpakTUYECKH OTCYTCTBY-
er. PasputeiMu cynmopemoHTHbIMH Oazamu Pymbrams, ['penusi. bonrapus u
Typuus He obnagatoT (Mo KpalHEH Mepe, TEXHOIOTHYECKUMH MOIIHOCTSIMH).
Takxum obpazom, CP3 Ykpaunsl B npenenax YepHoro mopsi 061aaloT BBICO-
KHM KOHKYpPEHTHBIM PEHTHHIOM.

TperbuM aprymMeHTOM, XOTS U HECKOJBKO YCIOBHBIM, MOKHO CUHTATh
WHTEHCHUBHBII POCT Pa3IUYHBIX aKIHMOHEPHBIX M YAaCTHBIX CYJOPEMOHTHBIX
¢upM, MUK KOTOpOrO mpHIencs Ha Hadano 90-x rooB. DTO MOATBEPKAAET
HAJIMYHE CIpOca Ha CYJOPEMOHTHYIO MPOIYKIIHIO U BO3MOXKHOCTH e¢ (hMHaH-
COBO-3KOHOMHYECKOr0 o0ecIeueHusl.

CrnenoBaTenabHO, MyTH BBIXOJIA U3 KPUZUCHOTO COCTOSHHUSI CyJIOPEMOHT-
HOW OTpaciy cliellyeT UCKaTh HE B €€ CBOPaYMBAHWH, a B TIOUCKE HOBBIX (HhopM
paboThl C 3aKa34MKOM, pacIIMpeHun cepbl NesTeNbHOCTH 3a CUeT BBIXOJa Ha
BHEIIIHUHA PHIHOK M YBEIMYEHHH HOMEHKIIATyphl TOBAPOB U yCIYT, Mpejarae-
MBIX 3aBO/IAMHU.

Ha 6mmkaiimye roabl mpaBOMEpHO MPOTHO3UPOBATH CIIEIYIONINE BHIBI
MPOAYKLHH, B IPOU3BOACTBE KOTOPHIX CYJOPEMOHTHBIE 3aBOJIBI Y KpaUHBI MO-
T'YT 3aBOEBATh BEAYIIIHE MO3UIIIH:

® PEMOHT «CTapbIX» CYI0B, BKIIOYasl MOAEPKUBAIOIINNA PEMOHT;

® OCBOEHHE COBPEMEHHBIX TEXHOJIOTHI PEMOHTA CYZIOB HOBBIX THIIOB;

® MOJCpPHH3AIUS CYIOB;

® KOMIUIEKCHOE BBINOJHEHHE PaboT MO TEXHOIOTMYECKOMY OOCITYXKHU-
BaHHUIO U PEMOHTY CYJIOB;

® YTHJIM3aLUA CyJ0B, TPOU3BOACTBO KOHTEHHEPOB;

® CTPOMTENIBCTBO MACCaKUPCKUX KATEPOB U CYHOB HEOOJBIIOrO JIe-
BEWTA.

[IpoBeneHHBIN BbIIE aHANIM3, €IIE pa3 MOJYEPKUBAET U ITOKA3BIBAET
MEpCIIEeKTUBBI co3anust U pa3Buths Ha 6a3ze CP3 VII wnu ydacTka.

CIIUCOK JITEPATYPU

1. Jleonos A.A. Cospemennvie npodiemvbl QYHKYUOHUPOBAHUS U PA3-
BUMUsL CYOOPEeMOHMHBIX npeonpuamuii 8 Ykpaune // Mamepuanut
mpemvell HayuHo-npakmuyeckol koHgpepenyuu «CoyuanrbHo-9K0-
HOMUYeckue pegopmvl 6 KOHMEKCme e8PONelcKo2o 6bibopa
Yrpaunwvry — 20-21 anpens 2006 e.

2. Tpyces B.I'" Onmumuszayuss onepamusHo2o ynpasienus Ha cyOOpemMOHm-
HbIX Ipeonpusimusx /' IKOHOMUKA CYOOCHPOUMENbHOU NPOMbIULTICHHO-
cmu. — 1973. —Bomn. 1 (21). — C. 109-115.

3. Tpyces B.I. Ilymu cosepuieHcmeosanus OnepamusHo20 YnpagneHus
cyoopemormuvim npouszsoocmeom // Tpyowr YepromopHUHnpoexma. —
Buin. 3. — M.: Pexnambiopo MM®, 1974.

4. Mecapesuu M., Taxaxapa A. Obwas meopusi cucmem. Mamemamuue-
cxue ocroewl. —M.: Mup, 1979.— 311 c.

182



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

5. Tpyces B.I. Memoovl u modenu onepamusHoeo Ynpasgienus pemMoHmom
Mmopckux cy0os: Mornoepagus. — Odecca: OUUM®D, 1992. — 93 c.

6. Mapmuinos JI.B. Ochosbi npoekmuposanus cCyO0OpeMOHMHbBIX
npeonpusmuil. Yuebnoe nocooue. — Odecca: OHMY, 2011. — 92 c.

7. Tlusunyanu JILB. Ilpoexmuposanue ymunuzayuoHHozo npeonpu-
amus Ha 6aze cydopemonmuozo 3aeoda / JLB. Iusunyanu,
JLB. Kowapcxas // Mamepiarnu XI Misxcnapoonoi naykoo-
npakmuuHoi Kou@epenyii «Ynpaeninus npoexmamu: cmam ma
nepcnexmusuy. — Muxonais: HVK, 2015. — C. 116-117.

8. Hayuonanvnas npocpamma paszsumus u obecneueHust jcusHeoes-
menbHoCmu mop208o2o gaoma Yxpaunvl Ha nepuod oo 2000 . —
Ooecca: FOxxcHUUM®D, 1994. — 195 c.

9. Jloneocpounas npozpamma pazsumusi 20Cy0apCmeeHHol cy0oxoo-
HoU Komnauuu «YepHomMopckoe Mopckoe Napoxoocmeoy 0o
2005 2. — Ooecca: FOxwcHUUM®D, 1996. — 94 c.

10. Ilpocpamma cmadbunuzayuu pazeumus MOPCKO20 U PEYHO20
mparncnopma Yxpaunet 0o 2005 2. — Odecca: FOxwcHUHUM®D, 1998.
-9%4c

Cmamms naditiwna 0o peoaxyii 25.12.2016

Penenzentu:

JIOKTOP TEXHIYHUX HAyK, Ipodecop, MPOPEKTOp 3 HaBYAIbLHO-OpraHi3a-
midHoi  poOoTH  OJeChbKOro  HAI[IOHAJIBHOIO MOPCBHKOI'O  YHIBEPCHTETY
A.B. lllaxos

JOKTOp TEXHIYHUX HayK, npodecop kadenpu «bizHecaqmiHicTpyBaHHS
Ta KopropaTHBHa Oe3mekay MDKHApOIHOIO TYMaHITApPHOIO YHIBEPCUTETY
A.L.Pubax

183



BicHnk
OgecbpKOro HaIioHaAbHOTO MOPCBKOTO YHiBepCUTeTy
Noe 4 (46), 2015

ABTOPMU 3bIPHUKA

ABTYTOB MHK0J1a B0JIOAMMHPOBHY — TUPEKTOP 3 MEPCIEKTUBHOTO
PO3BHTKY, TOJIOBHHI KOHCTPYKTOp MopchKoro iHxkeHepHoro 0ropo, M. Oneca

BumneBcsknii JImutpo OseroBuu — acmipant kadenpu «Mopcebki
nepeBe3eHHs» OJIechKOro HaIliOHAJIBHOIO MOPCEKOTO YHIBEPCUTETY

Bopona Oxcana OJekcanapiBHa — KepiBHHUK TpYIH, TOJOBHHI
cremiaaict MopchKoro iHxeHepHoro 0topo, M. Oneca

€ropoB lennaniii B’syeciaBoBMY — JOKTOpP TEXHIYHUX HAayK,
npodecop, reHepaIbHui AUpekTop MopchKoro iHxkeHepHoro 0rpo, M. Oneca

€ropoB Onexcanap I'enHanilioBu4 — MoJ. HayK. CIIBIpaliBHUK
MopcbKoro iHxeHepHoro 6ropo, M. Oneca

Kika Bopuc AuapiiioBuy — kaHAMIAT TEXHIYHUX HAYK, IOIICHT,
KEepPIBHUK XOJIIHTY areHTChKO-CKCIIEMUTOPChbKUX KommaHid «JIAMAH-
LIUITMHI EMJPKEHCI»

3aeup Amnacracis HOpiiioBna — acucrent kadenpu «Teopis Ta
npoektyBaHHs kopadis iM. mipod. FO.JI. BopobitoBa» Omechkoro HalioHaJIb-
HOT'O MOPCHKOT'O YHIBEPCUTETY

InbHunbkuii  Irop  AHarouiiioBMY — TepmMil  3aCTYIHHK
reHepaIbHOTo AUpekTopa MopchKoro iHkeHepHoro 6topo, M. Oneca

Kpyk HOpiii FOpiiioBuy — acmipant kadenpu «MeHEMKMEHT i
MapKeTHHT Ha MOPChKOMY TpaHcnopTi» OJechbKOro HalioHaIbHOTO MOPCHKOTO
YHIBEpPCUTETY

Jlankin Ouexcanjap IBaHOBHY — JIOKTOp TEXHIYHHUX HAYK, JOLEHT
kadenpu «Komepriiiine 3a0e3neueHHs TPaHCIOPTHUX mporeciBy OechKoro
HAI[IOHAJILHOrO MOPCHKOT'O YHIBEPCUTETY

Mensenes CraniciaB OJiekcaHIPOBHY — KaHIUIAT TEXHIYHUX HAYK,
noteHT kadenapu «Teopis MexaHi3MIB 1 MalMH W aeraini MaimuHy OIechbKoro
HAI[IOHAJTLHOrO MOPCHKOT'O YHIBEPCUTETY

MomHsHCcbKHl AHaTONiH PenopoBUY — KaHIUAAT TEXHIYHUX HAYK,

npodecop kadenpu «TexHiuna kiOepHeTHKa» OIECHKOr0 HaIliIOHAIBLHOTO
MOPCBKOTO YHIBEPCHTETY
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ABTOPMU 3bIPHUKA

MomusiHcbkuii Ouekciii AHATONIHOBMY — 3aCTYIHHK JUPEKTOpa
cropBeepcbkoi kommanii «FOracy

[erpor Irop MuxaiijioBU4 — KaHAMIAT TEXHIYHUX HAYyK, JOIICHT,
npodecop HairionaneHoro yHiBepcurery «Omechbka MOpPChbKa aKaIeMis,
npodecop kadeapu «Mopcbki nepepeseHHs» HY «OMAy, akamemik Tpanc-
nopTHOI akazemii Ykpainu, uieH Mopchkoro iHCTHTYTY BenmukoOpwuraHii,
KalIliTaH JaJIEKOro IUIaBaHHs

Hizinmani Jlroopmuiaa BikTopiBHA — KaHIUAAT TEXHIYHUX HayK,
noteHT kadeapu «CyaHopeMoHT» OaechbKOro HaI[loHAJIbHOIO MOPCHKOrO
YHIBEPCHUTETY

Yepuiii Bauecnap OuiekcanapoBu4 — 3aCTYITHUK KEPiBHUKA TPYIIH,
HAYKOBHIA cliBpoOiTHUK MOpChKOTo iHXeHepHoro Otopo, M. Oxeca

YepuoBa Jlwo6aBa CepriiBHa — acmipaHT Kadenpu «YTpaBiiHHS
nmpoekTaMu» MHUKOJIaiBChbKOI'0 HAIlIOHAJILHOTO YHIBEPCHTETY KopabieOymy-
BaHHS iM. aiM. MakapoBa

Yymak Oxcana — acucreHT kKadenpu «TexHriuHa KiOepHETHKa»
OnecbKOro HaIioHaIbHOTO MOPCHKOTO YHIBEPCHTETY

IubaeB Ogaexcangp [puropoBuyY — JOKTOp TEXHIYHUX HAayK,

npodecop, 3aBimyBau kadeapum «Mopcbki mepeBeseHHs»  OJechKoro
HAI[IOHAJTLHOrO MOPCHKOT'O YHIBEPCUTETY
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