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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

BiusiHue nepeMeleHus rpy3a Ha OCTOMYMBOCTh
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

HCIIOJIBb3YEMBIU IIPUMEP

HYDROSTATIC PARTICULARS (EVEN KEEL) OF MV “ONESUCH” - In sea water RD 1.025

Full Draft Full Full Tonnes per MCTC LCB abaft LCF abaft VCB above KM" above KM" above
{metres) | displacement | displacement cm Tonne- amidships amidships base base base
in FW (t) in SW(t) immersion metre {metres) {metres) {metres) {metres) {metres)
3.0 3741 3845 14 .96 81.96 0.09 0.27 1.60 9.51 262.8
3.2 4046 4147 15.12 83.76 0.11 0.30 1.71 9.18 2496
34 4342 4451 15.26 85.30 0.12 0.34 1.82 8.91 2377
36 4641 4757 15.40 86.88 0.13 0.37 1.93 8.67 2271
3.8 4942 5066 15.52 88.34 0.15 0.41 2.03 8.46 2174
4.0 5246 8377 15.65 89.98 0.17 0.44 2.14 8.27 208.2
4.2 5551 5690 15.76 91.50 0.18 0.49 2.24 8.10 2005
4.4 5858 6005 15.87 92.92 0.20 0.53 2.35 7.96 193.0
46 6169 6323 15.97 94 60 0.22 0.59 245 7.83 186.7
4.8 6481 6643 16.08 96.36 0.24 0.65 2.56 7.72 180.8
50 6795 6965 16.17 98.26 0.27 0.73 2.67 7.63 175.3
52 MM 7289 16.26 100.20 0.29 0.81 2.78 7.56 1709
54 7430 7616 16.35 102.20 0.32 0.92 2.89 749 166.8
56 7751 7945 16.45 104.22 0.34 1.03 2.99 7.44 163.0
58 3074 8276 16.56 106.36 0.37 1.16 3.10 741 159.9
6.0 3399 8609 16.68 108.70 040 1.32 3.20 7.38 156.8
6.2 3726 8944 16.80 111.00 0.44 1.48 3.31 7.36 154.2
6.4 90455 9281 16.94 113.40 048 1.66 342 7.36 152.0
6.6 9386 9621 17.07 115.80 0.51 1.83 3482 7.36 149.9
6.8 Q720 9963 17.21 118.16 0.55 2.02 3.63 7.38 148.1
7.0 10056 10307 17.35 120.78 0.60 2.21 3.74 7.40 146.3
7.2 10393 10653 17.50 123.20 0.65 2.39 3.85 742 144 .6
74 10734 11002 17.62 125.68 0.70 2.56 3.96 745 1429
76 11076 11353 17.74 128.12 0.75 2.73 4.07 7.48 141.3
7.8 11420 11706 17.85 130.58 0.81 2.88 417 782 140.0
8.0 11768 12062 17.98 133.14 0.87 3.03 4.28 7.56 138.2
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training

NepeHoOC rpysa
Nno BepTUKanu
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training

NepeHoOC rpysa
BBepX

G1
BBEPX! * c
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

NepeHOC rpysa BBepx

GG, =hpxlz
D

rae
P Bec rpysa

Iz paccTosHue Mexxay HavdalZibHbIM
nono>xeHuem L.T. rpysa ‘g’ m HOBbIM 'g.’
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D BecoBoe BOagousMelwleHue
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

NepeHoOC rpysa
BBepX
Shift Upwards

G, pacctosiHue ‘Iz’
ﬂcpcuoc* G
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

oM

G

Hosas MUB G,M =MepsoHauansHas MLB GM - GG A

IIpu nepenoce rpyza BBEPX ocroiiuuBocTh yxyamiaercs!!!
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

NepeHoOC rpysa
BHU3
Shift Downwards

GG1 = p‘xlz

roe
P BecCc NepeHoOCUMOro rpysa

Iz paccTtosHue Mexay HavyanbHbIM L. T rpy3a
‘g’ " KOHe4YHbIM ‘g1’( )

D BecoBOe BoOagoOuM3MelleHue
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training .
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HoBas MUB G'M = HauanbHasa + GG, v |

IIpu nepenoce rpyza BHU3 ocronuuBocTs yayumaercs!!!
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

.QJ NepeHOC rpysa BHU3
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

* BnanaHve nepeHocCa rpysa Ha
OunarpamMmMmy CcTaTU4YECKOM
OCTOMUYMNBOCTM

- G¢
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Kadcdenpa «KopabnecrpoeHue n ceapka>» maritive Education & Training

B
f PaccrosHue GZ ecCTb...

MV NNEMO CTATUNECKOW
OCTOWYMBOCTMH

HUAM...?

LlypeHko 10.U. Teopus kopabns/ Ship Stability/ k)



Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training

Nonoxxenne
MeTaLuenTpa
HEeU3IMEeHHO NpM
ManbiX yrnax

Kpena...
10°
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

Ha 6onbuinx yrnax
KpeHa MeTaueHTp
MEeHSQT CBOE

NONOXEHME...
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training I

LlypeHko 10.U.

NMneuyo cratnueckomn ocronunBoctu (GZ) cyaHa-npuMmepa
D=10000 T npn HaKJIOHEHUSAX...

NMepeHoc rpy3a p=80 T Ha 8 M BBepx

Yron

0° 15° 30° 45° 60° 75° 90°
KpeHa
GZ (M) 0.0 0.26 0.53 0.87 0.77 0.34 - 0.16
NMNepeHoc rpy3a p=80 T Ha 8 M BHM3
Yron
KpeHa 0° 15° 30° 45° 60° 75° 90°
GZ (M) 0.0 0.40 1.20 1.98 1.35 0.85 - 0.02

Teopus kopabns/ Ship Stability/
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

GZ
A ...bonbwas MLUB GM

..JdnarpamMmMma
CtaTnyeckom
OCTOMYMNBOCTH

...Mmanas MUB GM
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

GZ ...Anarpamma
A CtaTnyeckom
OCTOMUYUBOCTM

Maximum ﬂnUpr 9

0 15 30 45 60 75 90 Vrou

KpeHa
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...lepemMelleHmne
MeTaueHTpa M

0°W ,G 0°W

B®
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...lepemMelleHmne
MeTaueHTpa M

-
20°g
\o M
20° W, 20° W,

B%—g

20°
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...lepemMelleHmne
MeTaueHTpa M

45° W, 45° W,
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...lepemMelleHmne
MeTaueHTpa M

70° W, 70° W,

24

LlypeHko 10.U. Teopus kopabns/ Ship Stability/




Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...lepemMelleHmne
MeTaueHTpa M
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Kadcdenpa «KopabnecrpoeHue n ceapka>» Mariti_

..lMono>xeHunsa
MeTaueHTpa M
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

GZ
A
2.0
-..JACO npu yBennyeHum
MLIB GM
1.0

Mnowaab noa KPMBOM
XapaktepusyeT
OVWHaMMNuyecKyro OCTOMYNBOCTb

>

YroJa
KpeHa

0
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

GZ
A
2.0
..J1CO Nnpu yMeHblLUEeHUM
MLIB GM
1.0

Maowaab noa KPUBOM
XapakTtepu3yer
OvHaMnyecKyro 0OCTOMYNBOCTDb

>

YroJa
KpeHa

0 15 30 45 60 290
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

...ACO npu yBennyeHumm

GZ MLIB GM

2.0

1.0

Dynamical
Stability
.
0 15 30 4045 60 75 0
Yroa
KpeHa
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

GZ
A
2.0
1.0
-..J1CO Nnpu yMeHblUEeHUM
MLIB GM
Dynamical
Stability
.
0 15 30 4045 60 90
Yroa
KpC€Ha
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Kadcdenpa «KopabnecrpoeHue n ceapka>» mari
TpeooBanuss IMO K 0CTOMYHBOCTH TPAHCIIOPTHBIX CY/0B
STABILITY REQUIREMENTS UNDER IMO LOAD LINE RULES

GZ |
|l >0090mr _.:
MaxGZ>02m

 >003mr
* >

k— >0055mr

GM>015m

Yroa
KpeHa

30° HEEL

Max GZ > 30° >
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepeMelrneHue rpysa no BepTuKaIu

e [Ipu uncTO BEPTUKAILHOM 5[ (5ngosQ 1 5zg Sin 9)
IIEPEHOCE éy =0 u
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* 3J1ECh MEHSETCS TOJBKO ho 5l
OCTOUYUBOCTH 6ecd, a
OCTOMYHUBOCTh (DOpMbl F10
OCTAETCSI HEU3MEHHOU ~

» Ilpn 5TOM napameTper T, \900 6
[TOCAJIKU e "
MEHSIFOTCS !

* l3meHeHue
METALICHTPUYECKOU I
BBICOTBI OIIPEICIUM KaK: :

Teopus kopabns/ Ship Stability/ ke
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepemMeneHue rpy3a nmo BepTuKaJIn

* MOXHO 11 OIPOKUHYTH

08+ lo, M

CYIHO, IIEpEMEIIas rpy3 Mo 5
BEPTHUKAJIN ! o
0,4
o ,3
Jla. 02
* Ho BrICOKOOOpTHBIE CyHa, e -
UMEIOIIIE S-00pa3HYIO o]
JICO, onpoKHABIBAIOTCSA o
MOJy4YUB BHAJaJjIe -
3HAYUTEIbHBIN KPEH, e
* a HU3KOOOPTHBIC CY/a, be

nMeromue Boinykinyro J1CO, 03

0,2

OIIPOKUABIBAKOTCS BHC3AIIHO 017 £
N3 IIPAMOIO ITOJIOKCHUA 0,14

-0,2 1
-0,3 -
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepeMenienue rpy3a B monepevyHoH mioCKOCTH

Z

* Ipy3 maccel m (BecoMm p=gm)
nepeMeIaeTcs mo
TOPU30HTAIN Ha PAaCCTOSIHUE
dyp Y 110 BEPTHUKAJIM Ha a’zp

DTO MIPUBEIET K Wo_
MEPEMEIICHUIO [IEHTpa
TSHKECTH CyJHA U3 TOUKU G B

TO4Ky G, .
* Bennuwnna sToro &, p_ m b g = pdy,
[EPEMELICHUS MOKET 65131) dy—p "D M s~ T p
HalJieHa U3 COOTHOILECHUN & &
U3 pucyHka BUAHO, YTO Zo-P_Mp g - P
’ dz D M ’ D

ol, = —(oy,Cos0 +6z,Sinb)
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepemenmieHue rpy3a no ropu30HTAJM MONEPEK CYAHA

 [Ipn mepenoce rpysa mosiBUTCA KPpEHALUA
MOMEHT

M, = pxdy xcosq.

 KCaIM yroJ KpeHa MOKHO CUATATH MAJIbIM, TO
€ro MOKHO HOACYUTATh MO (PpopMyJie

p xdy
Dh,

)

gy q =
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepemenmieHue rpy3a no ropu30HTAJM MONEPEK CYAHA

AAAAAA

®G
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepeMeleHue rpy3a no ropu3oHTAJIM MOMEPEK CyAHA

e Ecnu yroi KpeHa Henb3s
paccMarpuBaTh Kak I
MaJIblF, TO U3MCHCHHUEC
aUarpamMMbl CTaTUYECKON
OCTOMYMBOCTH MOXHO

OJACYUTATh 110 (hOpMYyIIe Sy, A
ol, = —(3y,Cosb +6z,Sin6) ]
6l, = —-oy,Coso .
. ‘ 0
e 3menenue JICO naHO Ha "

PUCYHKE
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlepeMelienue rpy3a no ropu3oHTAJIN BA0Jb CyJHA

Brmaxune Xg Ha [1CO

|9, M
* M3mMmeHuTCs Jin
ronepeyHas 057 5-4324
OCTOMYUBOCTH MPHU 04 | /§
[IEPEHOCE TPy3a 110 \

\‘ \\
TOPU3OHTAJIH, HO B 0.3

POJI0JILHOM MIOCKOCTH ?
0,2

e Jla, TaKk KaK N3MECHUTCS
yron nuddepenra, popma g 4
OJABOAHOIO 00BEMA,
IJIEYH OCTOMYMBOCTH 0 \\\\ |
¢opmel u JICO 0 10 20 30 40 50 60 70 4W 90
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

BiusiHue MOABEHICHHBIX I'PY30B HA OCTOMYMBOCTh

o [Ipu HaIMUMU MOJBELIEHHOIO IPy3a B
CO3MaETCs TOMOIHUTEIbHbII O
KPEHSIINIT MOMEHT (WU YMEHbIIIA-
€TCSI BOCCTAaHABJIMBAIOIIHH )

*om, =pl_Cos0

* llpu sTOM
pl,  m-l

Oh=-—

D M
e JTO PAaBHOCHJIBHO MEPEHOCY I'Py3a
10 BEPTHUKAJIM U3 TOYKHA A B TOUKY
B, T.c.

5 =1 L L
y Yo
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

IlpuemM nmoaBeIIEHHOIO I'py3a

HEAVY LIFT INCIDENT
on December 10, 2003

at Port of Albany

Hudson River, NY

Teopus kopabns/ Ship Stability/




Kacdenpa «KopabnecrpoeHue n csapka>» maritime Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training

T
Wk

250t

GENERAL G ELECTRIC

1 ey e i e 7T Sy I B S s

~= | ELECTRIC
GENERAL i 5 7E
T =
— _— o~ e - s -~
=’ " e e T i —— 5
- y ' P P e T TR e T \ . ) e
== me———t. o
st _th»’: .:_"41% - - “ 2

LlypeHko 10.U. Teopus kopabns/ Ship Stability/ R



Kadeppa «KopabnecrpoeHue u cBapka» maritive Education &

MoaBeLweHHbIN
rpys

\/

DO NOT HUMP

’ CYMMAPHA}I I'PY30I0JIbEMHOCTD
CYIOBBIX KPaHOB DOJIblLE Beca Ipy3a. ..
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Kadcdenpa «KopabnecrpoeHue n ceapka>» maritive Education & Training _
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Kacdenpa «KopabnecrpoeHue n csapka>» maritime Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training
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Kacdenpa «KopabnecrpoeHue n csapka>» maritime Education & Training
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Kadenpa « Kopa6neququ ne n ceapka>» maritive Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training
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Kadcdenpa «KopabnecrpoeHue n ceapka>» maritive Education & Training

NMpubbiNO KpaHOBOE
CYAHO...
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. 7/ A teneps U CyIHO...
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

Pa30epem npoucueamee...

59
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

YpoBeHb HOKa CTpeJibl

A

paccTtosiHue ‘lsept’

60
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

pacctosiHue ‘lrop’ »
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Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

HagaigpHOE cocTOIHUE

2
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Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training
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NMogaHuMaeM... YpoBeHb HOKa CTpebl
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e Pacuern! (caenannsie [IOCJIE
aBapuu), mokazanu, 4ro LT
cyaHa nogaumaercs BbIIIE
MeTaleHTpa!

e [IpuyanbHasa cTeHKa MOMeEIaa
MTOSIBJIEHUIO HAYAJIbHOTO KPEHA
U Ipy30Bas orepanus
IPOJIOJKUIIACH.

* B npouecce rpy30Bou
OII€paLy T'PYy3 110 UHEPLIUU
cMecTuiicsa Ha S MeTpoB ot 11
Ha IPOTHUBOIIOJI0KHBIN OOPT,
CO3/1aB

OITPOKUIBIBAIOIINU
MOMCHT...
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Bausuue xunkux rpy30B HAa OCTOMYUBOCTDH

o CB00OO/IHAs MOBEPXHOCTh KUJKOCTHU
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Bnusiaue KNIKHUX I'PY30B HA OCTOMYUBOCTD
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BiusiHue XKUJAKHUX I'PY30B HA HAYAJIbHYI0 OCTOMYMBOCTH

e M3MeHeHne MeTaleHTPUYECKON
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LlypeHko 10.U.
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PaspgeneHue
LUCTEepPH
npoaoJsibHbIMU
neperopoaokamum
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Mmaritive Education & Training

BiusiHuEe )KUAKMX IPY30B HA OCTOMYHUBOCTH HA 00JIbIINX
yrijax KpeHa

* YuciieHHbIE paCUYEThI
IMOKA3bIBAKOT KaK
MEHSETCS MOMpaBKa K
METALCHTPUYECKOU
BBICOTE B 3aBUCUMOCTH
OT YPOBHS KUIAKOCTH

* 1 nonpasku k JICO B
3aBUCUMOCTH OT YPOBHS
KUJIKOCTH M yIJia KpeHa

LlypeHko 10.U.
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BiusiHue )KMAKHX I'PYy30B HA OCTOMYHUBOCTH HA 00JIBIINX
yIjiax KpeHa
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GZ

2.0 NMneyo KpeHsLWlero
MOMEHTa He Bcerga MO>XHO
BbIYUCJ/IUTD...

1.0
Dynamical
Stability

Lost in Dynamical Stability

15 30 40 45
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GZA

2.0
ScdPeKT yMeHbLLeHU OCTOMYNBOCTHU
e He BCcerga KOHTpoOJIMpyeTcCH.
e K coxxaneHulo...

1.0

Dynamical
Stability
-
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I'Iepemeu.l,eHMe LHeHTpPa BeJINYNHbLI NP NKSAMEHEHUN NOCaAKU
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I'Iepemeu.l,eHMe LHeHTpPa BeJINYUNHbI NP USAMEHEHUUN NOCAaAKHN

BEJINYNHDI
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I'Iepemeu.l,eHMe LHeHTpPa BeJINYUNHbI NP USAMEHEHUUN NOCAaAKHN

Ilpaeuno: “B”
CJIEJ/IYET 3a
eamepiuHuel.
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IlepeMelieHue HEHTPA TAXKECTH CyIHA NPU NpueMe (CHIATHHN) IPy3a

LleHTp TskecTn G
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*(J mepemenaeTcd B CTOPOHY ILIEHTPA TAKECTH
[IPUHUMAEMOI'O I'PY3A!

LlypeHko 10.U. Teopus kopabns/ Ship Stability/ M



Kadeppa «KopabnecrpoeHue u cBapka» maritime Education & Training

*( nepemeraercs B cropony Ol LHEHTpa TAHKECTH
*YIAJIAEMOI'O I'PY3A!
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Plimsoll Mark seocune
I py3oBasg mapka

LTF

LT
LS

LvwW

The letters signify: LARA

LTF Lumber, Tropical, Fresh TF Tropical Fresh Water Mark
F Fresh Water Mark

LF Lumber, Fresh
T Tropical Load Line

LT Lumber, Tropical S Summer Load Line

LS Lumber, Summer w Winter Load Line

LW Lumber, Winter WNA Winter Load Line, North

Atlantic
LWNA Lumber, Winter, North
Atlantic

LR Lloyds Register of
Shipping

LypeHko 10.W. 27.FOOT DRAFT MARK Teopus kopabns/ Ship Stability/



Kadeppa «KopabnecrpoeHue u cBapka» maritive Education & Training -

BiusiHue npuéma rpysa Ha OCTOUYHUBOCTD

* IIpu npu€me manoro
rpy3a B TOUKY
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OCTOMYHUBOCTH OYIyT
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IlpeaeabHbIe MJIOCKOCTH

e lIpenenbHas NIIOCKOCTh A1
METALIEHTPUYECKOU BBICOTHI,
[[pU IPUEME B KOTOPYIO

o] [4—
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Biausinue npuéma 00161100 IPy3a
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baaroaapro 3a BHUMAaHUE!
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