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?dkiemZzZIlZpey dhgkljmdpec | Z h[ez"gZggy \ ihlhpe je
kmijh\hA""m}lvky dZ\elZpe}x Y\bs_ dZirel\hp-€§ghelhhib\e\ kntpeev
iZjh]Zah\bo imobjeho ~eeygdZo je*"bgb ~_ \bgbdZ} agdgd ag
gZijbdez”~ dZ\elZpecg_ aghrm\Zggy } jhaih\kx”" ' _gbf y\bs_f gz
[ehde\ pbeeg”je\ \bkhdhh[hjhlgbo "ba_e«W"“jhimHp g eleilzilxloyo] |
gZijZ\eyxqbo gZkzZ”~dZo ]j_[gbo ]J\bgle\ djbevgZldZo gZkhk
| _iehghke€\ m j_ZdlhjZo Ihsh

ljb i**\bs_gge ah\gergvh]h Ibkdm Z[h ijb i_j_fes_gge imobjy \
Ibkdm \eA[m\Z}Ivky ch]h fbllI}\_ akaorelhhm\ggwyfy dmfmeylb\gbo Kklj
Jmcgm\Zggy dZ\elZpecgbo ihjh 'gbg \e*"[m\Z}Ivkk aZ rBkdt&ba
dmfmeylb\gbo kljmf_ge\ ijb pvhfm fh _ ~hky]Zlb deevdho khl_
DZ\elZpecg_ aghrm\zZggy fZ} ihje\gygh kdleZZ g Zdl gjbldrdpiv
gZy\geklx ihgzZldh\h]h i_jeh”m sh h” _j°Z\ gZa\m egdm[Zp
ljZgkihjle dZ\elZpecg_ aghrm\Zggy } h”ge}x a kzZfbo jhaih\kx”""
km~rgh\bo “\b]Jmge\ sh ihlj_[m} ~“hkees”" _ggy ch]h azZdhgfejgh
aghrm\zZggy oZzZjzdl_jghx jbkhx } gZy\geklv egdm[Zpecgh]h i_
ijhlylhf ydh]lh \IjZIlb fZl _jeZem a ih\_joge ydZ aghrm}lvky ijzd
aZdegq_ggy ecgdm[Zpecgh]lh i_jeh”m r\b~deklv aghrm\Zggy
fZdkbfmfmihlZ2f ihklmih\h agb m}lvky ~h ydh]hkv ihklecgh]h
af_grm}lvky g_ ~hkyl]zZxqb klZ[eevgh€ \_ebqgbgb Hkgh\ghx |
aghrm\zZggy 1]j_[gbo ]\bgle\ } g _klZpehgZjgbc ozZjzZdl_j dzZ\el.
li_[ghfm ]J\bgle \h~"hlhgZ dikghHmhxgijbgbghx g_klZpehgZjgh]h
dzZ\elZp+€ } g_je\ghfejgeklv hkvh\h]h ihkee*h\gh]h ihlhdm \ ~bk
]\bglZo km”_g gZ i**"\h*"gbo djbeZo ijbgbghx g_klZpehgZjghkl:
kdezZz”~h\h€ ihlhdm \ “"bkdm ]}bgKy ijhHygdhdfglk[hjhIim ehiZle

Dexgh\e kehg&im[Zpecgbc i_jeh” fZl_jeZehagZzZ\kl\h fhjkvd
dZ\elZpecg_ aghrm\Zggy r\b”rdeklv aghrm\Zggy

IhklZgh\dZ ijh[eD#\slZpecg_ aghrm\Zggyjm2gm\Zggy ih\_jo
ihlhpe je~rbgb ijb fef§ekljth m~Zjgbo o\bev sh ml\hjxxlvky ijb
dZ\elZpecgbo dZ\ _jg DA } jhaih\kx?  _gbf y\bs f gZ ih\_jog:
pbeeg”je\ \bkhdhh[hjhlgbo "ba_e*\ <H> ehiZlyo Je*jhlmj[eg €
gZkz~"dZo ]j_[gbo ]\bgle\ gijblekdztd¥Yad_j dZgm\Zggy | _iehghkef
lhsh

DA fZ} ihje\gygh kdeZ”gm deg_Ibdm ydZ oZjZdl _jbam}ivk
i_jeh m sh h”_j Z\ gZa\m e<gdm[Zpecgh]h 1g@¢m[Xpjeghd g4k
ickey ihgzZldm dz\elZpecgihhiy Maébymh]h \ljZIb fZkb a ih\_jo¢
ie"Zghlh dzZ\elZpecghfm \ieb\m ijZdlbggh \e*kmlge Ijhly]hf
\er[m\Z}Ivky gZde_im\Zggy ih\_jog_\bo rZje\ f_IZem =« ieckey \Db
ieZklbgghkle ihqgbgZzZ}lvky ml\djgglglymiplshbyge~"ee ggyf gZklhd ac
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GZ \h~rghfm ljzgkihjle DA } h”ge}x a kzZfbo jhaih\kx”" _gbo ijb
km~rgh\bo “"\b]Jmge\ sh ihlj_[m} "hkee”" _ggy ch]h aZdhghfejghkl _c

gZe+*a hklZggeo im[eedZpec |dblth&ex"dZdvlZpecgh]l]h aghrm\zZgg
N 1Ze_c¢c km~rgh\h]h h[eZ”gZggy ijbk\yg_gh agZggm deevdeklv jh[hl
aZzdhjr*hggbo Z\lhje\ Mfh\gh €0 fh 'gZ jha”eeblb gz "\e ]jmib 1_h
"hkee"  ggy aZdhghfejghkl ¢ dzZ\elZpecgh]h aghrm\Zggy 1Z j_am
\bijh[m\Zagvkihkl_j_ "~ gv

F _Ihx klZlHhkee”" ggy aZdhghfejghkl ¢ dZ\elZpecgh]h aghr_ggy

<bdez” hkgh\gh]h fZEhtZlem]j_[gbo ]\bgle\ =< \Imedb 1Z J[e
pbeeg”je\ <H> } Ibih\bfb _e f glZfb kdeZ~h\h€ km~gh\h€ g _j] _Ibgg
yde (e ZxdZkylZpecghfm \ieb\m

GZ ehiZlyo =< dZ\elZpecges mrdh”" _ggy ghkylv ehdZevgbc 0Zjzd
hk_j_~de\ a Im[qZlhx |_dklmjAXe jbgh \e~ Ih]h \ ydbo jZchgZo e
\bgbdzZxlv dZ\slZpescge mrdh”" _ggy \hgb fh mlv ijba\pghklZ[h ~h a
ehizl_c « yd gZkee*hd "h Z\Zjecgh€ kbImZpe<€ « \ljZIb km~ghf oh”
li_[gh]lh J\bglZ Lhfm [hjhlv[e a DA ]j_[gbo ]J\bgle\ ijb”reeyxlv k_jchag

- g ¥ g ‘t;‘? % ‘\:;:-:__'_-'
JblgHhdAh\gsrgec \bJey” hk_j ~dm DA gZ ehizle [jhgah\h]lh ]j_[

M <H> DA gZklh \bgbdZ} gZ hoheh”"m\Zevgbo ih\_jogyo [ehde\ |
jbk \gZkee~rhd \bkhdhqzZklhlgh€ \e¢[jZpe€ \Imedb ijb m”~ZjZo ihjrg
fhf gl i_j _dez”db ihjrgy Lhfm hk_j ~db DA a y\eyxlvky gZ ih\_joge
iehsbgeblZggy ihjrgy

JbkgRdDZ\+lZpecgbc aghk klZze_\h€ \Imedb pbeeg”jZz Z =« [ehd
kbemfegm [ "ba_ey
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GZ aZe_"ghklyo DA \e” ljb\Zehkle dZ\elZp<dgh¥h\biede\lrb jljk
Neeygdbtegdm[Zpecgbctpiggkeihjeh”r gZnydhjZlb fZkb ajZade\ fZe
ah\kef \erkmlilgei_jeh” fZdkbfZevgh€ r\b~rdhkle aghrm\Zggy d
aghrm\zZggy ~hky]z} fzZdkbfZevgh]lhzagph "g@Z]|EKZxgh€ r\b"
aghrm\Zgagy

GZy\geklv egdm[Zpecgh]h i_jeh™m Ih[lhZilgd@ZXhdhdhé&b\dtjZab
a ih\_joge leezZz ie""Zgh]h dZ\elZpecghfm \iebAm " figg@aZb gz \ DY
f 1Zee\ Ilekey aZdegq_ggy cgdm[Zpecgh]h i_jeh™”m r\b~rdeklv ag
"hkylz} fZzdkbfmfm Z ihlef m aZe_ "ghkdh]\»N\imbhin dzZ{hl Zgprb " m
"h ydh]lhkv ihklecgh]l]h agZq_ggy Z[h ijh~h\'m} af_grm\ZIbky ¢
agZq_ggy

GZ ijhlyae esgdm[Zpecgh]lh i_jeh”m \er[m\Z}Ivky ieZklbqgg_
rZzjm fzZIl _jeZem ~h \bq_jiZggy fZl_jeZegHkbeZiZukmeyieghQhoqhqgbgZ
\eNrNee ggy qZklhd a f_IZe _\h€ ih\ _joge ljhp _kb sh \en
egdm[Zpecgh]h i_jeh"m \bagZqZxlv deg_Ibdm ih”*Zevrh]lh ac
"hky 'gZ r\brdeklv aghrm\Zggy Z 1Zdh " aghr_ggy dhgedagllgé]h
| _jfhh[jh[db Z[h kieZ\e\ h~ge}€ ]jmib \bijh[m\Zgbo \ h”gzZdh\k
azZe_ Zlv \e"N |Ijb\Zehkle egdm[Zpecgh]h i_jeh”m

I

Ih?

JbhgBdAZe "ghkle fZdkbfZevgh€ ]Jeb[bgb hk_j ~de\ DA

_dkiemZlzZp¥€ aZ "Zgbfb > @ 1Z \ljzZI| fZkb ajZzadZ a [jhgab ;

\bijh[m\Zggyo m fhjkvdec \h”*e gZ mevljZa\mdh\hfm FK< ijb Zfi
dhgp_gljzZlhjz fdf [
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Lhlh Iljb\Zeesklv egdm[Zpecgh]h i_jeh”m } gZc[eevr }fghx o0Z]
ih\h~" _ggylZem ijb dzZ\elZpecghfm \ieb\e Z |Ihfm “m " _ \Z eb\h ijb |
\bijh[m\Zggyo mfelb gZz~ecgh €€ \bagzZqZlb

F Ih"bdZ hpegdb egdm[Zpecgh]h i _jeh™"m ih\bggZ aZ”"h\hevgylb ~\

Z h”ghagZgghkle hljbfZgh]h j_amevlZIm

[ \erih\erghkle fhf _glnmrmafdgd f\ oZgeafe\ aghrm\zZggy

M ijZdlbpe ~"hkee”~" _ggy DA aZdegq_ggy <+cgdm[Zpecgh]h i_je
\bagzZqzZxlv "\hfzZ kihkh[Zfb

ih fhf_glm "hky]g_ggy aghrm\Zggy \bagZq_gh€ \_ebqgbghb

2)ih Ihgpe i_j _IbgZggy ijyfec hljbfZgh€ _dkljZin€ ypegdxgdlyfheeg:
fZdkbfZevgh€ r\b~rdhkle aghrm\Zggy gZ deg_Ibggec djb\ec aghrm\Zq
b\ ijyfm gZ jbk

| _jrbc kihke[ aZklhkh\m}Ivky *“hklZlgvh jerdh hkdeevdb \eg g_ lee¢
"h hkh[eb\hkl ¢ deg Ibdb DA Ze_ bp*»3gpm_h~"ghagZgghgh \¢«* |h]h vy
\_ebgbgm aghra®pggyzZklh \bagZqz}lvky fh eb\ekiijbZghn[b\a\bfejm
\eMih\erg aZdegq _ggy cgdm[Zpecgh]h i _jeh” m [Ijb\Zesklv hklZggvh]
deevdZ jZae+\ Djef pvh]h e<klhlgZnlbfbedebd®Zgz [\ieb\hf kmimlgeo y\
egrh€ ijbjh*"b ge¢ dZ\elZpecg_ aghrm\Zggy >h |Zdbo y\bs gZzZkZfi
_e _dljhoesfeqgZz dhphapyhfm \bizZz~dm \ljZIb fZkb ajZade\ a \m]e_
gbavdhe ]Jh\Zgbo klZe ¢ fh mlv j_}kljm\ZIbkp [an\Zjghby o\bebg \

>im]bc kihke[ iha[Z\e_gbc g_h"dklggzgegph\lleb ijyfheegecgm "eeygd
gZ djb\ec 3ag3gkZk”™ sh \e~rih\enrZ} fZdkbfZevgh€ r\b~rdhkle aghrm\zZ
leevdb }*bgbf gbghf ~b\ “~hlbgqgm jbk :e_ hpegdzZb\boh”blv |
lhgdZ azZdegq_ggy *gdm[Zpecgh]h i _jeh m hljbfZgh]h |Zdbf gbghf
f oZgeafe\ Z[h deg _Ibdb aghrm\Zggy Z €€ iheh _ggy [Z]Zlh \ ghfm
djb\h€ 3aghligzk” Z 1Zzdh " yd <« \ i_jrhfm kihkh[e \e®r e dljhoefeqc
egrbo nzZdlhje\ Djef Ihl]h "ey j_ZeeaZpe+€ pvh]h kihkh[m g_h[o*~gh
djb\bc %aghkgzk™ Ze_  ijb \e~rhfec aZe_ "ghkle aghrm\Zggy \*" qZk
egdm[Zpecgh]h i_jeh”m klZ} g_ ihlje[gbf

Jhadjb}fh hkh[eb\hkle dZ\elZpecgh]IZ @ gh kmZgpgh\h]h h[eZ”rgZggy

DZ\«lZpecg_ aghrm\Zggy ]j_[gbo J\bgle\ == DA == amkljeqZxlvk
ljZgkihjlgbo km”"gZo \ _ebdh€ \h~“hlhggZ ghkle 1Zd ¢« gZ r\b*dhoe**gbc
km~rgZo gZ i*"\h”"gbo djbeZo KID >hk\am} dkhegZZ[Zipg&hi\tbd =< KID
hk _j ~db DA \bgbdzZxlv iekey dh ' gh€ gZ\e¢]Zp+e€ Z gZ fhjkvdbo |jZc
iernNZxIvky "\b]lmgb dh gh]lh g_I\_jlh]l]h km~gZ

Hkgh\gZ ijbgbgZ DA km~glyg\blkd Zper&Xjgbc 0ZjZdl_j dZ\elZp+€ eh
sh \bdebdzZgh hdejjgrglx ihlhdm je~bgb \ ~bkdm ]\bglZ Hrgzd
g _je\ghfejghkle gZ \h*hlhgZ gbo km~gZo 1Z gZ KID } jeaghx

GZ \h~*hlhgZ 'gbo km~gZo i qZk jmom km”~gZ aZ ch]lh dhjfhx \b¢
gZijyfdm jmom zkimifgllgbc ihled < _dlhj r\b~Adhkleihithidrhgtih gZ
jha~eeblb gZ Ijb kdeZ”h\e jZ"NeZevgm |Zg]_gpeZevgm |X;ZdkeZevgn
hkvh\h]h ihimlgh]h ihlhdm 2*hky]zZ} fZdkbVZgvoh]heZagZjq eyqyc
iehsbge km~gZ 1Z jeadh af_grm}livky ~h f¥gnsfhe Viyh]hGazgfxk ggy
ihdZazZgh afegZ dh_nepe}glZ %[ ZdkeZevgh]h ih[s gh]h ihlhdm \ bk
\h~"hlhgZ gh]l]h km~gZz

Yd \b~rgh a jbk degp_\e i_j_ Ibgb ehiZl _c¢c ijZpxxlv m ihlhg
g_je\ghfejghkle GZc\bsZ cfh\ejgeklv \bgbdg\e¢gdy ih2\r1Zgg& ehHiZle
m \_jogvhfm \ _jlbdZevghfm iheh  _gge m pvhfm iheh  _gge r\b~d
ihimlgh]h ihlhdm 7“hky]Z} gZc[seVghdh ZadZq _ggydm!| ZIZdb ijbcfZ}
fZdkbfZevg_ agB®[ggy
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\_jog}\_jlbdzevg_iheh” _ggy

\#*\_jogvh]h\_j I bdZevghlh i heh™ _ggy

JbkgHdtlhe dh_nepe}glZ hkvh\h€ kdezZ”~h\h€ ihimlgh]h ihlhd]
J\bglZ \h~hlhgZ ghlh km~rgZ Z 1Z dheb\Zggy dmlZ ZlZdb ihlh
i_j_Ibgb ehizle m aZe_"ghkle \e” iheh _ggy ehiZle

Ydsh dZ\elZpey \bgbdZ} lh DD ij_"&hAbdy}lhykZah\ftb[mb
ijhoh”” _gge ehiZlx \_jogvh]h \_jlbdZevgh]h iheh  _ggy e« fbll}\h
Z[h gzZkldh\h ijb \b~"Ze_gge ehiZle \eA» ahgb a fZdkbfZevgh
ih[« gh]lh ihlhdm \ iheh ggy a fegefZeRg@MmbAHh ZdZdpyfihltm=eh
\h~"hlhgZz 'gbo km”~_g \ hkgh\ghfm fzZxlv dzZ\eslZpecge mrdh” _g
ehizl_c Yd ijz\beh dhj_g_\Z IZ i_jbn_jecgZ _jhaey \ 1Zdhfm \b
jerdh M jh[hle > @ ihdZaZgh sh a[eevr_ggy rhjklidhklevihh_joc
eklhlgh]h a[eevr_ggy dh_nepe}glm fhf _glm e« af _gr_ggx dh_ne
]\bglz ijb pvhfm gZc[eevrbc \ieb\ gZ ]**"jh~"bgZfeqge 0ZjZdl
al[eevr_ggy rhjkldhkle degp_\bo jZchge\ ehizl jhalZrh\Z§bo gZ

« ,0[3].

GZ \enrfegm Ve \hA*hlhgZ gbo km”_g == KID ijZpxxlv m dhl
gZobem e+*g+*€ \Zehijh\h”m ~h iehsbgb dhgkljmdIb\gA€ AZIppé€g
ijbgbgb r\b~rdeklv ihlhdm ydbc gZ[*]Z} gZ ]\bgl i&krh{ggx}
jhadez"zZ}Ivky gZ "\e kdeizhk\te\gkyh\gm hke ]j_[gh]lh \ZeZ =« |Z
i& jhalZrh\Zgm \ iehsbge h[_jlZggy == jbk > @

LZdbf gbghf ydsh gZ == \h"hlhgZ gbo km”e\ hkgh\ghx ijbqg
oZjzZdl_jm dz\el1Zp+€ } gv_jeRgh¥thjdekhimligvh]lh ihlhdm \ “*bkdm ]\
KIDxp_ ihy\Z IZg] _gp*Zevgh]h€ kdeZ"h\h€ ihlhdm \ “bkdm ]J\bgl

<bjerm\Zlb ijh[e_fm DA == dhgkljmdIb\gbfb aZoh”Zfb \ [e¢
fh eb\h Hkgh\gbc reyo €€ \bjer _ggy ihey]AMKIXZmme |ZA0JeoZe
\bfz]zZ}Ivky g_ leevdb klI\hj_ggy dZ\elZpecghklecdbo fZIl_jeZe-\
ijhlgham\Zggy dz\elZpecgh€ aghkhklecdhkle yd kZfbo fZl_jez
eZ[hjZlhjgbo mklZgh\dZo 1Zd < ehiZl_c pbo f\bl]hkZ\e\gblo mafh
_dkiemZlzZp-€



.}II ”.Ip]’ ~'...-7I_I/l§ l. “{12, 2@1

| heh® ggy 1

| heh” ggy 1

D Zl Zdb

D ZI Zdb

JbkgbdtJhaih”?ee r\brdhkl_c m “bkdm ]j_[gh]h ]\bglZ km~gZ gZ i-

DZ\«lZpecg_ aghrm\Zggy \Imehd pbeesg”je\ km~gh\bo “"ba_e-\

DA } jhaih\kx”" _gbf \bAhf ihrdh®" " m§¥glbhoheh™hx ih\_johgv \Imehd
|Z [ehdes\ pbeeg”je\ km~gh\bo "ba_e-\

ljbgbghx aghrm\zZggy } \¢[jZp*€ kleghd \Imehd sh \bgbdzZxlv ijb
ih \Imepe \ Thf_gl ch]h i_j_dezZ~db sh ijb\h”*ylv ~h \bgbdg_ggy \*[jZ
hoheh”gec je*"bgZijbddzZ" dZ\elZpecg_jmcgm\Zggy qZklh \eA[m\Zeb
> jbk m j_ameviZle ghl]h \Imedb €0 pbeesg”je\ \bokOBeb a eZ"n
2300]h" _dkiemZlzZpe<€ ijb fhoBQ ]kMmjkd ~ba_eyo > F mklZgh\e_gbo
\_ebdbo fhjkvdbo dhbjZzdykme_jZo DA \bgbdz\ gZ k_j_"geo qZklb
ih\_johgv \Imehd ahgb aghrm\zZggy fZebZjjabsqjlogm &h M pbo
" "ba_eyo g_h~”rghjzZzah\h j_}kljm\Zeb DA [ehde\ pbeeg”je\ Q_j_a |
Mblmge\ GN> M g_je~rdh yjbeohfrgghtk \" _iekey ijbQe®ladh
_dkiemzlzp+s€ I|h”~e yd j_kmjk \Imehd jhajZoh\Zgbc azZ r\b~deklx ag
Il jly = "a_jdZeZ "hje\gx} ijb[ebag®0]h”™ L_hj Ibgghfm | Z
_dki_jbf_glZzevghfm ~hkee”” _ggx DA \h"hhoheWMmarxdgkpdehd”jo\hgv
AMb]lmge\ \gmljergvh]h a]Jhjyggy \ ~Zgbc qgZk ijb*eeyxlv k_jchagm 1
gZklhlb h[_jlZzggy dheegqgZlh]h \ZeZ « af_gr_ggy fZkb ¢ ]Z[Zjble\ km
"h af_gr_ggy lh\sbgb \Imedb sh ihfelgh a[eevirmjh]lb?dr&hv €€ yddheb)
gZkee"hd ie"\bsm} e<fh\ejgeklv \bgbdg _ggy dZ\elZpecgh]h jmcgm\.
kI\_j~"m\zZlb sh ijh[e_fZ DA \h"hhoheh”"mxgbo ih\_johgv \Imehd kn
gZc[eb gec i_jki_dlb\e aZebrblvky ZdimZevgh€

10
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m:'lmluu!unlunlulll

JbhgkdDZ\+IZp-cgmeZggy [ehdm pbeeg”js\ Z + \Imedb pbe
>

lkgmxlv jeage gZijyfdb [hjhlv[b a DA \Imehd pbeesg”je\ "ba_
\ hoheh® m\Zevgm je*bgm HJ jeagbd_ jibkgZhd[jhddfZdAIme
0Zg_k _ggy gZ €0 ih\_jldgmr jictadjjiv]hy J ZeeaZpey aZagZq_gbo g
m\Zaes Ijm~hfeklde eZ[hjZIhjge *kiblb fZl_jeZees\ \Imehd gZ DA
\erNee ggy fZl _jeZem a ih\_joge i*"Zgh€ dZ\elZpecghfm \ie
azdegq_ggy cgdm[Zpecgjilly]hfj~gdm[Zpecgh]h i_jeh*m \e"[m\Z}
ih\_jog _\h]h rZjm =« iekey Ih]l]h yd azZiZk ieZklbgghkle f_|IZem i
ihgbgzZ}lvky ml\hj_ggy fedjhljesbg Z iskey €0 aeblly \erree_
r\brdeklv \ljzl fzZkb r\bRldh ajh”"hky]z} fzZdkbfZevgh]h agZc
ihje\gyevgbo \bijh[m\Zggyo \Z eb\h gZ~ecgh \bagZqzZlb kzf_ Ij
i _jeh~m |hfm sh ijhp_kb gZdhibg_ggy mrdh”" _gv ijhly]hf eqg
\bagZqZxlv deg_Ibdm gZklmigh]h ijhph’kmdI%¥"">@hmoggoyZgigy -
l[jb\Zehkle egdm[Zpecgh]lh i_jeh™"m aZe_ "blv r\b~rdeklv aghrm\Zgc¢

<bkgh\dbDA } ZdIlmZevghx ijh[e_fhx gZ \h~ghfm IljZgkihjle
[Zde \eNih\erZevge » 1Zee km~rgh\h]h h[eZ”"gZggy yd == gZkZ"o0
kmgh\bo ><A 7~ _|Zee iZeb\gh€ ZiZjZImjb

>ey DA o0Zjzdl_jghx jbkhx } gZy\geklv egdm[Zpecgh]h i_
ijhlylhf ydh]h \ljZIlb fZl_jeZem a ih\_joge ydZ aghrm}lvky ijzZdl

lekey aZdegqg_ggy egdm[Zpecgh]lh i_jeh™"m ra&al¢awv kinv | vakgh
"hkylzZ} fZzdkbfmfm Z ihlef ihklmih\h agb m}lvky ~h ydh]hkv
af_grm}lvky g_ "hkyl]Zxgb klZ[eevgh€ \ _ebqgbghb

Hkgh\ghx ijbgbghx DA ==} g _klZpehgZjgbc oZjzZdl_j dZ\«lZ
\h~*hlhgZ gbo km~_g hkgdhhghx gbklZpehgZjgh]lh o0oZjzdl_jm
\by\ey}lvky g _je\ghfejgeklv hkvh\h]h ihkee”h\gh]h ihlhdm \ bkt
ijbgbgZ g_klZpehgZjghkle djb}lvky m ihy\e 1Zg] _gpeZevgh€ Kk
]J\bglZ sh afegx}lvky ijhly]hf h[hjhIm ehiZle

E1L?J:LMJ:

1. P\ _Idh\ X G =hj[Zq_gdh ? H BkiulZgb_ klZe_c¢ g.
bagZrb\zZgb_ k ijbf_g _gb _f f Ih~"Z baf_j gby iph\heékdBy
eZ[hjzZlhjbpZ]ghklbdZz fZl _jbZehl < 48.

2. P\ _ Idh\ X G DZzZ\blZzpbhggh_ _ bfagZzebhdgb h[hjm~h\Zgby

KI[=IM K

11
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Y[ehgbd J F IlhA""m[_gdh < < Wdki_jbf_glZevgh_ bkke_"~h\Zz
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Himpel R.M., Urum N.S., Riashchenko O.l., Babere O.S.
STUDY OF REGULARITIES OF CAVITATION WEAR

Operation of structures and equipment in the fluid flow is often accompanied by cavitation.
The phenomenon of cavitation is the formation of discontinuities of continwi&porgas
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bubbles- in those areas of thequid where there is a significant decrease in pressure. For
example, cavitation wear is a common phenomenon on the surfaces of bushings and cylinde
blocks of highspeed diesel engines (VOD), blades of turbines, blades and guide nozzles of
propellers, mpellers of pumps for pumping coolants in reactors, and so on.

When the external pressure increases or when the blister moves to the anesea$ed
pressure, it collapses instantly with the formation of cumulative jets. The destruction of
cavitation cavities takes about 0.001 s, and the speed of cumulativeajeteach several
hundred meters per second. Cavitation wear has a relatively complex kinetics, which is
characterized by the presence of the initial period, called the incubation period. In water
transport, cavitation wear is one of the most common caafse=pair of marine engines, which
requires a study of its patterns. A characteristic feature of cavitation wear is the presence of an
incubation period, ie a period during which the loss of material from the surface to be worn is
practically absent. At # end of the incubation period, the wear rate increases, reaches a
maximum, and then gradually decreases to a constant value or decreases without reaching .
stable value. The main cause of cavitation wear of propellers is thstabanary nature of
cavitation. However, if on the propeller of watercraft the main reason for thestaiionary
nature of cavitation is the uneven axial sequential flow in the propeller disk, then on the
propellers of hydrofoils the cause of nonstationarity is the appearareéaofyential component
of the flow in the propeller disk.

Key words:incubation period, materials science, sea transport, cavitation wesar rate.
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M>D -523.8:623.4.017 DOI: 10.33298/2226553/202.1.12.02
>Zde H : 1\Zg _gdh < F N_"mgh\ < F Q_[Zg < 1

G:E1A AF1G =EH;:EVGH2 FHJKVDH2 KBKL?FB A< YADM 11>
EBO: 1 A;?AI?Q?GGY ;?AI?DB FHJ?IE:<KL<:

< jh[hle ijh\_~ gh ZgZeesa afeg =eh[Zevgh€ fhjykwddkE edddkd b @y ya
aZ[_ai_q_ggy [_ai_db flgloha Maktimeg Distressand SafetySystem(GMDSS)
gZ hkgh\e jha\bldm fh eb\hklhmardab& I\H8hjbklZggyf gh\bo kmimligbde)\
gh\h€ kbklriditm. >h hklZggvh]h gzZkm }~bgbf ij_~khzZ\lgibdhjfmjeagh]
kmimlgbdh\bo ihkem] ¢ ijhihabpec ey fhjkvdh]h jmohfh]h kmimlgbdt
[meZ kmimlgbdh\Z kbkl_fz ,QPDUVDW A jhdm kbkl_fZz ,QPDUVD
gh\h]h ihdheeggy a f_Ihx gZ”~Zggy [*evr ydekgbo kmdmigbbdh\bo il
gl j_kZo *0'66 Z |1Zdh ™ ~h degpy jhdm [meh jhalhjgmlh gh\
kbkl_fm ,ULGLXP ~ey gZ”~Zggy ihkem] fh[eevgh]h kmimlgbdh\h]h a\
[ aihk_j _"gvh jhalJeygmle yd fh eb\hkle kbkl _fb ,QPDUVDW gZ [Za-
efh eb\hkle gh\h€ kbkl_fb ,ULGLXP \ jZzfdZo *0'66 Lhfm \ijh\zZz~" g
gh\h€ kmimlgbdh\h€ kbkl_fb \ ydhkle ihklZgZevgbdZ ihkem] *O
"hkylg_ggyf yd_ ihdeZeh djzZc fhghihe<€ kbkl_fb ,QPDUVDW yd ]}
kmimlgbdh\bo*thkBémM i_jki_dlb\e p_ ~ha\heblv ki\hjblb a~hjh\m dhg
\ gZz”"Zgge* kmimlgbdh\h]h a\ yadm km~ghiezZ\gbf dhfiZzgeyf ih \kvhf
kbkl_fz ,QPDUVDW \"_ ihdjZsbezZ k\h€ kmimlgbdh\e ihkem]b azZfeghb
ihdheeggy  ij_"kgdb\mrihkem]m ie®* gZa\hx JOHHW 6DIHW\

A\ _jg_gh m\Zlm gZ |_ sh ijb jhaley®s nmgdpehgZevgbo \bfh
kmimlgbdh\h€ kbkl_fb ,ULGLXP kee” \jZoh\m\ZIlb sh oZzZjzdl_j ahghb i
kmimlgbde\ ,ULGLXP \ ih}*"gZgge a €0 f_ "kiplgldh\sd idh ¢Zq_x ]
km~rgh hkgZs_g_ kbkl_fhx 6(6 ,ULGLXP [m~_ yd e jZger_ fZlb fh"
kb]J]gZeb eboZ < hljbfm\Zlb ih\e~*hfe _ggy 06, Z[h 6385 gZ\elv \ jZa+ \
Djef ]Jeh[Zevgh]h ihdjblly ,ULGLXP p_ ~jm]Z "m _j¥Xgebhy2 a-~fegg-
kmimlgbdh\hx kbkl _fhx ,QPDUVDW LZdh  \ijh\Z~" _ggy pbo gh\bo k
*0'66 ijba\_"_~h agb’ _ggy \bdhjbklZggy gZa_fgbo kbkl_f a\ yadm

Dexqgh\e ke!QOREDO ODULWLPH 'LVWUHVYVY DQG 6DIHW\ 6\VWHP
ihkem]zyada\d [_ai_dZ fhj_iez\Zggy eboh fhjkvd_ km~gh

lhklZgh\dZ ijh[e,_ fdi_dZ fhj_ ieZ\Zgoy _j_~_9ggy gZ fhje ex*kvdh]h
"blly km”~_g ¢ i_j \_a _gbo gbfb \ZglzZz ¢\ H~”gbf a ie"oh”e\ ~h aZ[.
fhj_iez\kI\Z } \bdhjbklZggy jea@hocghikh@d\ya\dm

GMDSS- p_ fe'gZjh”rgZ kbkl _fZ ydZ \bdhjbklh\m} kmqgzZkges gZa_ fg-
km~rgh\e kbkl_fb jzZ~eha\ yadm jhajh[e_gZ qe_gZfb Fe gZjh~gh€ F
,02  ydZ ij_"klz\ey} kh[hx agZgg_ m~hkdhgZe_ gggmkilkh[s\ Z\Z
NZgbc fhf_gl \ke km”gZ sh ihljZieyxlv ie® ~ex Fe ' gZjh~"gh€ Dhg\_«
"blly gZ fhje ih\bgge ih\geklx \erih\e~rZIb \bfh]Zf *0'66

'gZe+*a hklZggeo “hkee”r" gv *0ifefmdBgecjbcgylz \ jhpe * a

jhdm ih\geklx \ijh\Z2[hglngfhjkvdbo km”~_g A pvh]h qZkm a]*”g
ihkem]b 1Z ijhihabpe€ 7"ey fhjkvdh]h jmohfh]h kmimlgbdh\h]h a'
kbkl_fzfb &RBDINVDODW « ,QPDUVDW -lgbUPMNIWMM i @RYBPMZ leevdb
AhAZlidel ithrmdm ¢ jylm\Zggy & Zdoylkbegyee«\ eboZ « \bagZg_ggy
jhalZrm\Zggy fhjkvdbo km”_g M k\hx q_j]Jm kbkl_fZ ,QPDUVDW [me
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kbkl_fhx ”"ey aZ[_ai_q_ggy °¢grbo nmgdpec a\ yadm *0'66
egnhjfZpe€ a [_ai_db gZ fhje 06, <« cpgobodhjfragbdZpZdZevg

M *0'66 K\elh\bc hd_Zg jha[blbc gZ fhjkvdbo jZchgb
;_aihk_j _~gvh fhjkvdh€ jZchg : m *0'66 \bagZqZ}lvky vy
]_hklZpehgZjgbo kmimlgbde\ I|h[Ih kmimlgbde\ ,QPDUVDW aZz
o ydeagZqgzZxlvky hohie_ggyf jZ*ehkb]JgZees\ gZa_ fgbo [_j_]F
JZchg : p_ gZklbgzZz K\elh\h]h hd_Zgm sh aZebrbezZky aZzZ \I

e . *0'66 GZ ~Zgbc qZk gZ ] hklZpeshgZjgec hj[ele agZor
"-xqbo knbidrh\g , QPDUVDW =« \eA[m\Z}Ivky ih_IZigbc i_j_o*" ¢
ihdheeggy \ jZdeO \erih\ergh€ ijh]jZfb i_j_ hngs gay kmlmlgb(

HArgbf a gZijyfde\ jha\bldm *0'66 “h jhdm > @ } \ i_j
gh\bo kmimlgbdh\bo ihkem} kxnm@ml&@bdigh\ ihkem]b *0'66 \ba
fh” _jgeaZpex ckgmxgbo kmimlgbdh\bo kbkl_f ahdj_fzZ ,QPDUV
ijbcgylly gh\bo kmimlgbdh\bo kbkl_f \ ydhkle ihklZqZevgl
ijhihabpec gZzZijbdez” kbkl_fb ,ULGLXP

F 1Z klZllgZeae afeg \ *0'66 \ j _ameviIZlb i_j _hkgZs _ggy |Z
gh\bo kmimlgbde\ \ kbkl_fe ,QPDUVDW Z IZdh" ™ \ j_amevlZls
gh\h€ kmimlgbdh\h€ kbkl_fb ,ULGLXP

<bdezZ” hkgh\gh]lh fZA _jeZgmdm dhfiZgey ,QPDUVDW ageckgt
k\h€o ihkem] \dexqZxgb ihkem]b ih\ yaZge a *0'66 gZ kmimlg
< jzZfdZo *0'66 "Zgbc i_j_ o™ [m\ \bdhgZgbc \ ghlbjb _IZib i_j_I
jbk

- i_jrbf _1Zihf \ ijhp_ke i_j hkgZs_ggy ,QPDUVDW \ jZ
j_\W"™ ggy kmimlgbdh\bo ihkem] ,QPDUVDW3\|llahgedhadggMy )$ 2
kmimlgbdb $g65ihdheesggy )

- Aim]lbf _1Zihf [meh i_j hkgZs_ggy kmimldbdhudhaee+ggm
,QPDUVDW \ ahge ihdjblly 325 ea kmimlgbdes\ ) Batifikd]mlighbd
ihdheeggy )

- [j _lef _1Zihf [meZ aZfegZ kmimlgbdZ ] Pl bggy$2)5 g
kmimlghbldh ihdheeggy ,QPDUYDWZRDX kmimlightdddhesggy aZebrb
}"bgbf “exqbf kmimlgbdhf Ij_Ivh]h ihdheeggy

- q_I\_jIbf _1Zihf [m\_k_ggy kmimlgbdh\be]lhihikedhleeggy
,QPDUVDW ,25 ) gZ kmimlgbdbh, hRib &sgyW &P ($

7 s2w [ $2& \ 25 ] 325

Jbkghdtl_j fes _ggy ahg ihdjpMAGRE ,25 « 325 \ j_an
i _j_hkgZs_ggy

LZdbf gbghb iehhdgblly $2ROR-( ,25 « 325 jbk [meb i_j_fe:
azZoe*” iekey ijhp_km fe]jZpe€ Ijb pvhfm a]Je*gh a *0'66 fh]
\bang gbc ahghx "€ ] hklZpehgZjgbo kmimlgbde\ ,QPDUVDW

° M pvhfm jZ2glZgfhKkmlv [mlb hkgZs_ge+ ko\Ze_gbfb *0'66€
kIng yfb 6(6 ,QPDUVDW yde ij_~klZ\eyxlv kh[hx klZgpe<€
i j_ ~Zqe ~"Zgbo- &QPQBDDWDW JOHHW e« ijbcfZqZ (QKDQFHG
gl _]jh\Zgbc \ ;@P®BVDEY gZjh~*gh€ kem [b 6DIHW\1(7 lekey
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_J_fes_ggy kmimlgbde\ gzZza\b « Z[j_\eZImjb hd_Zgeqgbo j_]ehge\ az
ijb \bdhjbklZgges 6(6 Hkdeevdb ahgzZ ihdjblly dh gh]Jh hd_Zgeqgh]h j
SES Inmarsat& fh " mlv [mlb ihaZ'se€hgmimlgbdZz gZ ydhfm \hgb [meb aZzZj_
< pvhfm \bizrdm azI\_j»" _ge *0'66 |_jfegZebh\@d(Ppgs+sQaZ) Ua/iDym\ZIb
kblJ]gZe ljb\h]b « \bfZ]ZIb jmggh]h \oh”m \ kbkl_fm hi_jZlhjZ Djef Ih]
\bs_i_j_oh”e\ 6(6-&Q&DAOV\DW|Z\eyxlv kb]J]gZeb eboZ g _aZe_ "gh \s
gb agZoh”ylvky \hgb \ hd_Zgeqghfm j_]ehge gb g Lh[lh \e?ijZ\d
afegbezZky « g [meZ ihjmr_gZ ijhp_khf fegZpe€rgy Y@P DQFN DUV POYH H
6(6 Kih\les _ggy ijh ebgr ydjbcjfZxlvky  h[jh[eyxlvky gZa_fgbfb klZg
/(6 \ dh 'ghfm hd_Zgeqghfm j _]Jehge ¢ Z\lIhfZlbggh i_j _kbeZxlvk
ijehjbl_Ihf \ \erih\ergbc fhjkvdbdhhimhgEépegbgbc p_glj 05&&

AZe_ "gh \e” Ibim 6(6 ,QPDUVDW )OHHWgh \6eYy ZFjdhh\ibogp” rka
kbkl_fb yd ey 6(6& QRPN PWehg hd_Zgm fh _ [mlb h[jZgbc Z\Ihf
HArgZd ydsh fekp_ jhalZrm\zZggly ikmdimelglmdzg \e*hfh ~ _ydbf 6(6 ,QPI
JOHHW g_h[oe*gh \bdhgZzZIlb 1Zd a\zZgbc 4khhhdh]d ith{énkmZgim} q
gZckbevgerbc kmimlgbdh\bc kb]JgZe Djef Ih]h sh \ gZklbge ihkem
ijhlhdhe ie" gZza\hx ORELOH 3DFNHW 'DWD 6HUYLFH 03'6 ydb
h[fegm "Zgbfb [eevr_g_"~hklmigbc “ey i_j hkgZsbgec kmimlgbdh\h#¢

ljb pvhfm i_j_ o~ g_ \iebgm\ gZ ijbchf 06, g_j_a fe'gZjh*"gm ke
6DIHW\1(7 a \bdhjbklzggyf [hjlh\h]h ijbcfZqZz (*& H”*gZd ihklZqgZe\
6DIHW\1(7 1zZde yd dhhj’\ngIhjb 1$9%5(% kem'[b \brZqge O(7$5(%
ljZgkexxlv ih\eflgiye (*& g _j_a /(6 ih\bgge ]ZjZglm\Zlb sh ih\e~hfe
ljZgkex\ZIbfmlvky q_j_a \-"lh\- gbc kmimlgbd \ €0 ahgb \e*ih\erZev

< ydhkle Zevl _jgZlb\b [m”v ydbc k_jlbnedh\Zgbc dhjbkim\Zq

\bdhjbklh\m\zZlb gzZklmig_ ihdheeggybm6DbHW 2 (ThkemydZ g_ \bfZ]:
\Ijmqugy hi jzlhjz 6DIHW\1(7 ,, } m~hkdhgZe ggyf ekgmxgh€ ke
aZ[_ai_gqm} ajmqggbc ¢ e+gl-9gldljmgdlc \ey ihklZgZevgbdes\ 06, “hal
h"gthkgh kiI\hjx\ZIb ¢ i_j ~Z\ZIb ih\«*hfecfiZgy (0&, ,QF]&)&UZJIDW
[Zzdh™ gh\m fhjkvdm kmimlgbdh\m kem ' [m i«®* gZa\hx ,QPDUVDW )O
6DIHW\ hagzf gm\zZ\ kh[hx ih\hjhlgbc fhf_gl \ aZ[_ai_q_gg- [ ai_d
fh~r_jgeam\zZ\ *0'66 sh[ agZqgh i**\bsblb [_aq_dhjBklkm\iday\ Ibky
JOHHW%URDGEDQG « )OHHW 2QH AZIp_jfhjkbatz,@G2m)DHHW_BDgH
NZgbo ydzZ iMljbfm} \erih\ergeklv *0'66 "ey i_j "Zqge ]hehkm « "Z¢
[Zdh™ ey a\ yadm \ | _jfegh\hfm ihjyrdm « "eyh3dZ§Zajigy lggfyg[Zain db
[ _ai_db gz fhje 067 a ekgmxgbfb kem '[Zfb i_j ~Zqe ~Zgbo )OHHYV
2QH fh'gZ jhaley”Zlb yd gZc[eevr agZqg_ “hky]lg_ggy \ h[eZkle [_
gh\h]h ihdheeggy kbkl _f , QPDUVDW > @

>h degpy jhdm [mehghamhkgmthigbdh\m kbkl _fm ,ULGLXP ~ey
ihkem] fh[eevgh]lh kmimlgbdh\h]h a\ yadm \ *0'66 > @ DhfizZzgey ,UL
Inc. - \k_k\elgec hi_jZlhj kmimlgbdh\h]h | _e _nhggh]h a\ yadm sh
hj[ IZevgh]h m]jmim\Zggy ULGgIb)aIVd(h[DIWHD@\/LngI lamimlgbde\ g_ jZc
j_a_j\gbo <eZkgbdhf m]jmlh\Zggy kmimlgbde\ } ,ULGLXP &RPPX(
aZcfZ}Ivky \bjh[gbpl\hf dee}glkvdh]h h[eZ”"gZggy AhgZ hohie_qggy

ieZg |Ib p_ }*"bgZ | e _dhfmgedZprcd ZzhdatifeXgedh g d\Z™jZlgbc
kzglbf_|j ih\_joge A_fees \e” ihexkZ "h ihexkzZ [_a ijh\Zees\ ¢« aZahje\

Iridium - }*bgZ fh[eevgZ kmimlgbdh\Z kbkl _fZ \ ydec \bdhjbklh\m}Iy
ih\ yazgz kmimlgbdh\Z kbkl_fz < j_amevlZle \e¢€fg[eangjr]gha_fght
sh[ \hgz i_j_[m\ZezZz \ Ihfm °~ kmimlgbdh\hfm ihdjblle sh ¢ gZa_ fg
\klZgh\blb a} gZggy LZd_ jhalZrm\Zggy aZ[_ai_gm} ih\geklx ]Jeh]
jh[him Dh  _g “exqbc kmimlgbd fZ} aZ]Zevgm ahgm ilidjjhiy gZ ih\_]j
ijb[ebagh df Djef Ihl]h dh _g kmimlgbd fh _ nhjfm\ZIb lhqdt
keenre\ dh” g a ydbo ihdjb\zZ} ih\_jogx A _fees neZf Ijhf ijb[ebagh
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M ydhkls

kmimlgbdh\h]h
aZ[_ai_q_ggy \baihjdtklh\m}lvky kb
dhg\_gpe}x 62/%$6

"ey a\ yadm \ JULGLXP
_fZz /IDUV 67 Kb@QHgZ7 ,02
jhaley~Z}lvky yd& ZegnvlZ jg

jer_ggy
Kl

,ULGLXP *0'66

ijhihgm} Jeh[Zevg_ ihdjblly 1Z \[m~h\Zgm kbkl_fm [_ai_db
Kbkl_fz /DUV 7-KUBQHZ/&+*am} gZklmigedpk&Eh\gs nmg

leh[Zevg_ ihdjblly *0'66

NZgm
ANZgm
j_"Zgm

i
) _

- jeAljbfdm
- isAljbfdm

Kbkl _

Wheel Mark.

Yd \" aZagZqZehky 06,

fZ- 17 6

Z[h h[klZ\bghb
ihklZzgZevgbde\ 06, j Imeyjgh jhakbezZ} 06, g_j_a 1$97(; [_j_]

. (*&

(QKDQFHG
mgbdgmlb jeagbo g [ _ai_d

yde

fhjkvde jZchgb \e* $ ~h $
kb]J]gZee\ » Jlhehkh\bo ih\e*hfe_gv ebozZ IZ [_ai._
egnhjfZpe€ a [_ai_db gZ fhje 06,

aZlZevgbo ih\e«*hfe_gv

kbkl_fb hih\es ggy ijh [_ai_dm km~"gZ 66%6
mijZ\eeggy ihi_j_~" _ggyfb fhkle\ %3$0 1Z «g
*0'66 \eNih\erZ} \bfh]Zf gh\h€ ~bj_dIlb\b 0(' a-

ijbagZqg_gZ “ey sgnhjfm\Zggy km~
fh mly ivklA¥Z]jham €ogx [_ai_dm =eh[Z
*URXS &DOO kmimlgbdh\e kbkl fb fhle g
KemdBE\ZUIv&Y X B L(B& XJZ 6 DIHW\&D

kh[hx ljZzgkeypecgm kbkl_fm ydz fh _ \e?ijZ\eylb 06, gZ km~gZ

ljb gZy\ghkle

hijbfm}

egnhjfZpex
ihgbgzxlv fhle_ggy
q_j_a 1$93%5($ Z[h 0(73%5($

METAREAS SENDING INFORMATION TO IRIDIUM SAFETYCAST™

Nexgh]lh a }*"gZggy fhjkvdbc | _jfegZe ,ULGL
"ey gh\bo jZchge\ yd |e«eipbe vigh db\ e« Dpbe,
GZ jbk gZ\_~ _gh \ZjeZgl i*"dexqg_ggy

“h ,ULGLXP *0'66 > @

NAVAREAS SENDING INFORMATION TO IRIDIUM SAFETYCAST™

e e \ 2K L o - -

i

. . .
Jes= 1 % .

i

iridium iridium

JbhgRd<ZjeZgl i**dexq_ggy ihklZgZevgbde\ 06, q_j_a 1

G_h[oerghthl1A<"agZqgblb
fhjkvdh]h jmohfh]h kmimligbdh\h]h a\ yadm

0(7$5($ ~h ,ULGLXP *0'66

sh \bagZq_ggy dhfiZg+e€ ,ULGLXP \
ijb\_eh ~h h[]h\hj_

gZklhlIr4ZiZahgm « fh eb\bo i_j rdh” "ey-jedgbadhigemgZijbdez” *

[8].

<bkgh\dizdbf gbghf
ydhkle ihklZqZevgbdZ ihkem] *0'66 } agZqgbf "hky]g_ggyf

\ijh\Zz~" _ggy |Z \bagZggy gh\h€ kmimlg
yd_

kbkl_fb ,QPDUVDW yd }*"bgh]h ihklZzgZevgbdZ kmimlgbdh\bo ih
p_ ~“ha\hey} ki\hjbhNmadthgdmj_gpex \ gZ*Zgges kmimlgbdh\h]h a\

dhfizgeyf ih \kvhfm k\sIm GZijbdez"

kbkl_fz ,QPDUVDW \ _ it

ihkem]b aZfegb\rb kmimlgbdb kiZjh]lh ihdhesggy « ij_~kIZ\b\rb
gZalhx JOHHW 6DIHW\
ljb jhley”e

kee™ \jZoh\m\ZIb
€o f_"kimlgbdh\hc i_j_ ~Zqg_x ]ZjZglm}

nmgdpehgZevgbo \bfh]

*0'66 sh™"h kmimlgbdh\t
sh ozZjzdl_j ahgb ihdjblly hj[elZevgbo kmimlg
sh dh'g_ km~gh hkgZs_
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[m”~_ yd e« jZfgelb fh eb\eklv i_j ~Z\ZIlb kb]gZeb eboZ « hljbfm\ZIb il
06, Z[h 6%$5 gZ\elv \ jZae+ \e~"fh\b kmimlgbdZ Dj+f ]Jeh[Zevgh]h ihd
Aim]Z “m°_ \Z eb\Z \e~feggeklv \ ihje\gygge a kmimligbdh\hx kbkl_fh
\ijh\Zz~"" _ggy pboo ghmimligbdh\bo ihkem] *0'66 ijba\_~_ "~h aghb
\bdhjbklZggy gZa_fgbo kbkl_f a\ yadm 1|1Zdbo yd gZijbdez”® 1%
fh eb\hkle h[f_"_ge \ ihje\gygge a kmimlgbdh\bfb kbkl_fzZfb sh \
peehfm ijba\_"*_ "h i**\bs_ggy [_aiydb fhj_ieZ\Zg
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Daki O. A., lvanenko V.M., FedunovV.M., Cheban V.I.
ANALYSIS OF CHANGES IN THE GLOBAL MARITIME COMMUNICATION
SYSTEM DURING DISASTERS AND TO ENSURE THE SAFETY OF NAVIGATION

The paper analyzes the changes in the Global Maritime Distress and Safety System (GMDSE
based on thadlevelopment of Inmarsat system capabilities using new satellites and the new
Iridium system. Until recently, the only representative of the diverse range of satellite services
and offerings for maritime mobile satellite communications in GMDSS was theskinsatellite
system. In 2018, Inmarsat switched to rgeteration satellites to provide better satellite
services and applications for GMDSS, and by the end of 2020, a new Iridium satellite systen
was deployed to provide mobile satellite services inrDGM. The paper directly considers both
the capabilities of the Inmarsat system based on new satellites and the capabilities of the ne\
Iridium system within GMDSS. Therefore, the introduction and recognition of the new satellite
system as a GMDSS servigevader is a significant achievement that ended the monopoly of the
Inmarsat system as the sole provider of GMDSS satellite services. In the long run, this will
create healthy competition in the provision of satellite communications to shipping companies
around the world. For example, the Inmarsat system has already improved its satellite services
by replacing the older generation satellites and introducing a new service called Fleet Safety.

It is noted that when considering the functional requirements MDS&S for the Iridium
satellite system, it should be borne in mind the hature of the coverage area lodium
orbital satellites in combination with their intersatellite transmission ensures that each vessel
equipped with SES Iridium will still be able to transmit signals. disaster and receive MSI or SAR
messages eventife satellite fails. In addition to global Iridium coverage, this is the second very
important difference compared to the Inmarsat satellite system. Also, the introduction of these
new GMDSS satellite services will reduce the use of terrestrial commianisgistems.

Key words Global Maritime Distress and Safety System, Inmarsat, Iridium, satellite, service,
communication, safety of navigation, distress, sea vessel.
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M>D -523.8:623.4.017 DOI: 10.33298/222553/202..1.12.03
>Zde H: Ydmk_\bg X = EphZlgggdk < <

G?Q1LD: ?DKI?JLG: KBKL?F: JHAI1TAG:<:GGY :<:J1CGBO
KBLM:P1C G: KM>GH<BO OHEH>BEVGE® :MKL:GH

< klzlls jhaley”rzZ}Ivky az”~zZqzZ Z\IhfZlbaZp<€ ijhp_ke\ jhaicagZ)\.
kbimzZpec gZ km~gh\bo oheh”"bevgbo mklZgh\dZo a \bdhjbklZggyf
Zjoel_dlmjz _dki_jlgh€ kbkl_fb jhaieagZ\Zggy Z\Zjecgbo kbImZp-«
dhfihg _glb kzZf_ [ehd ijZ\be \b\_~ ggy ijb\_~ ggy Ibim ~ nZae
nZaaenedZpe€ HdAj_fh ~hkee”" m}lvky hklZggec [ehd <ch]lh _IZib \bc
j _ZesaZp+€ < ydhkle km~gh\bo oheh”bevgbo mklZgh\hd jhaley”Z
\bdhjbklh\mxIlv \ ydhmiZ]olgém ZfeZzd M k\hx q_jlm ch]h \bdhjbklZggy
aZ[ _ai_q_ggy i*"\bs _gbo aZoh”e\ [_ai_db gZ km~ge |Ijb pvhfm kz
hi_jzZlhjz a dhgljhex klZgm oheh”bevgh€ mklZgh\db gZ km~ge i
Zelhjblf hpegdb \ hkgh\ghfrmhjfy¥deRghliekeyn hpegdb ydekgh€ egnhj
ijhihgm}lvky \bdhjbklh\m\ZIb g_qelde ijh"mdpecge fhr_es M al\fya
jh[hle oheh”bevgbo mklZgh\hd fh mlv \bgbdZlb ~ yde Z\Zjecge |
ijb\h~ylv ~h \erdexqgq_ggy dhfij_khje\ kbklIfihiZX|balbobRbp€evh\h
\bdhjbklh\m\zZIlb _dki_jlgm kbkl_fm jhaieagZ\Zggy Z\Zjecgbo kblm
deZkm gZ km”~gh\bo oheh”bevgbo mklZgh\dZo M jh[hle [_aihk_j_"gv
g _qeldh€ _dki_jlgh€ kbkl _fb jhaicagzZ\Zggy Z\ZjeogblhekBbeXpgbo gZ
mklZgh\dZo ijb nhjfZevghfm jhaley”"Zge g_qeldbo fgh'bg LZdh" jh
hkgh\gbo kihkh[b nhjfZevgh]h ij_~klzZ\e _ggy \_jlbdZevgh]lh 1Z o\b
f_Ilhx nhjfZeeaZpe+€ aZ”Zqe- jhaicagzZ\Zggy Z\Zjecgbo kbImkiypec m jh[h
gl _j\Zevge g_qelde fgh 'bgb ~jm]h]h Ibim 1Z e<gl_j\Zevge g_qelde
Ajm]h]lh Ibim 1gl_j\Zevge g_qelde fgh bgb ~jm]h]h Ibim a h”gh]h [
nhjfZeeaZpex [*evrh€ deevdhkle "h”Zldh\bo kImi_ge\ g _\bagZg_gh
deZkbfjglg _qgeldbfb fgh bgzfb i_jrh]h Ibim A egrh]h [hdm \hgb }
j _Zesamxlvky ijb jhajh[pe g_qeldbo eh]eggbo kbkl_f e« fZxlv f_grn
kdez”"geklv m ihje\gygges a g_qeldbfb fgh bgzZfb ~jm]h]h Ibim

Dexqgh\e keh\delde fgh bgb dkidkjldZ km~gh\Z oheh”bevgZ mklZg
Z\ZjecgZ kbImZpey Zjoel_dimjz _dki_jlgh€ kbkl_fb

lhklZzgh\dZ ijh[e_fb GZ ~Zgbc gZk m djmigbo km”~gh\bo oheh”be
ydhkle oheh”"hzZ]_glm \bdhjbklh\m}lvky ZfeZzd ™M k\hx q_jlm \bdhjbkl
aZ[_ai_q_ggy i*"\bs_gbo aZoh”e\ [_ai_db gZ km~ge Ijb pvhfm kZ
hi_jZlhjZ a dhgljhex klZgm oheh”bevgh€ mklZgh\db gZ km~ge ij_ "kl
hpegdb \ hkgh\ghfm ydeK&B€ egnhjfZpe-€

M a\fyadm a Ibf sh ijb jh[ible omkéBghelvd fh mlv \bgbdZlb ~_y
Z\Zjecge kblmzZpe€ yde g_ ijb\h”ylv ~h \erdexq_ggy dhfij_khje\ k
Z\Ihfzlbdb "~hpeevgh \bdhjbklh\m\zZIlb _dki_jlgm kbkl_fm jhaiecagqg.:
kblmzZpec \e?ih\er*gh]h deZkm gZ km~gh\boo[é4heh”bevgbo mklzZzgh\dz

>h |Zdbo kbImzZpec fh mlv gZijbdez” \e~"ghkblbky \heh]bc o
ihgb gz | _fi_jZlmjz fzZklbeZ i**\bs_gZ |_fi_jZImjZ \h”b sh hohe!
dhfij_khjm \bkhdz |1_fi_jzZlmjz \kfhdlm\Zggy i**\bs_gbc gZ]je\
dhfij_khjZ ehggy klhjhggeo rmfe\ |[Z kimde\ \bled fZkeZ q_j_a kZev
Z[h fZkehgzZkhk ie*\bs_gZ \¢[jZpey dhfij_khjZ 1Z g > @
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:gZe*a hklZggeo ~"hkee”" _gv ¢ im[eedZpec Jhajh[dZ kmqZ
[Zam}Ivky gZ jh[hlZo \g_gbo vyde+ ajklibem \([Alh\tbidd\gl_hje€ ijb
jer_gv 1Z jhajh[dm f_Ih”e\ \bjer_ggy ijbdeZ*ybdlma@iZd”Zg
F <K _fmolblg L :=Z\jbemZa ¢h2egh\kvdbc Ihihk < RZ]-g

> lhki_e[)
Jh[hlb . faZeh\Z< NRmjr_\Z J@J "mgh\@ <flblje}\Z
< :DZl_geg®@ €h]egh\kvdh]h FbezZevkvdh]h G _Kjakh\z

< =l_r_ohgh\Zz JhAdA.hgh\Z KZ&hgh\Z Nseesfhgh\Z@ ijbk\yg_g
"hkee”"  _ggyf ih[m~h\b kbkl_f jhaieagZ\Zggy Z\Zjecgbo kb
oheh™Mpgébo mklZgh\dZo a \bdhjbklZggyf ijh*mdpecgbo fh”_e c
kbkl_f i_jrh]lh Ibim

F_Ihx klzZIle } jhaghfjigkdh€ _dki_jlgh€ kbkl_fb jhaieagZ\Z
kbimZpec gZ km~fgh\bo oheh”bevgbo mklZgh\dZo

<bdez” hkgh\gh]lh fZl jeZemgZebamyolyeaxghkle hi_jZlhjzZ i
Z\Zjscgh€ kbImZp+<€ gZ km”gh\bo oheh”bevgbo mklZgh\dZo
_dki_jlgh€ kbkl_fb ijhihgm}lvky \bdhjbklh\m\ZIb g_qelde ijh"m
pvhim a f_lhx nhjfZeeaZpe+€ azZ”"Z§Zjqb@hoagdb\lbghyscZ ijhihgn
\bdhjbklh\m\ZIlb egl_j\Zevge g_qelde fgh bgb ~jm]h]h Ibim 1
g_qelde eh]leqge kbkl_fb ~jm]lh]lh Ibim 1GEKL <e/Nih\enrge 1
aZ[_ai_gmxlv nhjfZeeaZpex [*evrh€ deevdhkle Abhaglhh\dploklklr
ihje\gygge a deZkbggbfb g_qeldbfb fgh bgzZfb i_jrh]h Ibim GF
\hgb } 1Zdbfb sh j_ Zeeamxlvky ijb jhajh[pe g_qgeldbo eh]eqghbc
h[gbkex\Zevgm kdezZ”geklv m ihje\gygge a g_qgeldbfb tgh bgzfb

NhjfZzevgh i 1GFL jhamfelbf fh g _qgeldm fgh bgm Ibim
Kimi_Tges Jg:8&+"hje\gxxlv e yd_ ij_"klzZ\ey}lvky

+m jZae [_ai_j_j\gbo g_kedegyd-g¢g]bo

éL2+—>4-D,C L3x5WD, (1)
VB,

S
\'

Z[h
. Hgl
eL: ~a-b,C LX&AU3D ; (2)

\'
+tm jZae* “"bkdj_Igbo de¢gp_\bo

R
Q@
d =2n
eLi L SN—D,C Lx&4D 3)
h
hab
Z[h yd fgh 'bgZz

€L [k&+&0ESD &P ,C L &2, (4)

N S+i_j\bggZeag D ;
tmge\_jkZevgZzZ fgh 'bgZ h[ }dle\ ij _~f _Igh€ h[eZKkle
—+\lhjbggZ af«fg”Z
vii_j\bggZ ijbgZe & klv
+h[eZklv \bagZq_ggy i_j\bggh€ iibg&2 “ghkle
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A

vi—+ Jg:S&+=*\lhjbggbc klmiegv sh ~hje\gx}

<-'\hf4\\Z hkgh\ge kihkh[b nhjfZevgh]h ij_"klZkehglgyZfbGFL
\_jlbdZevgh]h Z[h o\beykih]® a@Gamj2dlbpe j Zeeah\Zgbc ~jm]bc |
ij_"klZz\e_ggy 1GFL gZ hkgh\e aZcfzZzgh€ iehse g_\bagZq_ghkle
i_j\bggbo ijbgZe_ "ghkl_c dWBEL VkyZ aZcfZghx iehs_x g _\bagZq_ g
(footprint of uncertainty ( e ij_"klZ\ey}lvisy yd >

FOU A J

X X

L Mxuiue 3Z291(€ (5)

<bagZq_ggyey 1GFL =+ aZ]Zevgbo GFL Kki*\iz*Z} Ijhl_ "ey 1GFI
iehsZ g _\bagZqg_ghkle fZ} hkh[éb)\ ihagyZaZ gggyw Ibf sh hkdeevdb \lhj
kilmi_ge 1GFL g_ i_j_"Zxlv gh\h€ egnhjfZpe€ ijh "h~Zldh\e klmi_qg-
fh gz \\Zz"ZIb sk} aZdegq_gbf hibkhf 1GFL

>ey 1GFL i_j\bggm ijbgZe_ "geklv fh gz-15] "klZ\blb yd >

v L dk:5 &S h (6)
C

N %S +agZq_ggy \_jogvh€ nmgdpe+€ ijbgZe_"ghkle XSSHU PHPEH

ihagzqz}lvkkéozZ [
JES t+agZq_ggy gb ' gvh€ nmgdpe+€ ijbgZe_ "ghkle ORZHU PHPEH

|hangZ}Ika§?oZ[ﬂE
¢
lj _~klz\bfh ~ey 1GFL m |Zdhfm \b]Jey”e

koL Egyp OFs:8; &g S hl \I 8&i%s:3; &g & hp. 7)
C C

LZdbf gqbghf ey 1GFL fh'gzZ 1Zdh" jhaley~Zlb yd g_qeldm f
agZqg_ggyfb nmgdpe€kijbydd€ ghegl_j\Zeb Z[h yd g_qeldm fgh 'bgm
gZ gl _j\Ze-

< ydhkle [Zah\h€ f_Ih*bdb ih[m”~h\b g_qeldbo ijh*mdpecgbo ijZ\
\bdhjbklh\m\zZIlb f_Ih~"bdm jhajh[e_gm \ jh[hle > @ Ze_ gZ hkgh'
fhrbnedh\Zgh€ f_Ih*"Edbmih&@yglhfm Nhjfmxlvky ijZ\beZ \e~ih\erge Z
kbimzZpe€ Fh eb\e g [_ai_qge* j_"bfb gZ km~gh\bo oheh”bevgbo mk
ihjmr_ggyf ghjfZevgbo mfh\ _dkiemZIlZp+€ Z[h \boh”hf a eZ”m h
N 1Ze_c¢c oheh”bevgbo fZrbg WNNZ\lZexhv ay@a”~Ze ]e~v \e hfbfb IjbeZz
Z\IhfZlbggh]h aZobklm kijbcfZxlv dhgljhevh\Zge | _ogheh]eqge \ _ebc
Ibkdm [Z <g * ijb "hky]lg_gge gbfb ]JjZgbggh “himklbfbo agZq_gv \lI
kblJ]gZe >ey IZdbo kbImzZpec kiI\hjW}éwhklyzdd]hf\bijey”m

®IURAOATEOBMARAOATEODHL MOEOEHBEIOSAUGE,  (8)
Z[h nhjfZevgh m |_jfegZo 1GFL
8 0s06;0 0D Q0G0  Ousl oy ©)
N_> tgZcf_gm\Zggy \oe<"gh€ €&-gitglgih€ghEA sh az”Z}lvky dhjl_
A>gagaga gA<L s&éééer *» tdeevdeklv \oe*gbo EA

gL [ _+fgh bgZ agzZq_gv |I_jfe\ \o-"gh€ EHA gjZ\dbeydbo }
chf_gm\Zggyf g_qeldh€ afeggh€ GA 7ey hibkm agZq_gvVv iZjZf_1lje\
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gthl[eZklv agZq_gv GA gZcf_gm\Zggy ydbo \oh*ylv \

g £ k_fZglbqggZ ijhp_"mjZ sh klZ\blv m \e*ih\efgeklv ag.
fgh bgm KbglZdkbqggZ ijhp_"mjzZ ]_g_jm\Zggy gh\Qog_agZc
\bdhjbklh\m}lvky hkdeevdb \ke agzZdZggyijhElAghhzghZti i+”o
\bagZqgZxlvky gZ _1Zis nhjfm\Zggy [Zab ijZ\be
_ /*agZq_ggy | _jfZ \oe"gh€ EA m \b]Jey”e gZcf_gm\Zggy GA
Aa AL sade, ©€C

€L <®&:§;x+ 1GFL gZ fghybgh hibkm}ebhs agZq_ggy yde
ijbcfZlb GM B )

>.s5+gZcf_gm\Zggy \boe*gh€ EA sh aZ)Zalvkyadhjh ~ f

th[eZklv agZq_gv | _jfe\ gZcf _gm\Zggy ydbo \oh”~ylv \

1ssxtk_fZglbqgZ ijhp_"mjzZz sh klZ2grlwlvna\rZgh\ggx EA h~ghl
g_qgeldm fgh 'bgm

n

.+ *agZq_ggy |_jfZ \boe*gbc EA m \bJey”e gZcf_gm\Zggy
fgh bgh, L D¢zEE s&, » tdeevdeklv deZke\ is~rdeZke\ Z\Zjecgbo

LZ[ebpyljbdeZ”b ijZ\be ydbvhlipbbmZp-ex

< Mfh\Z KbimZpey HagZdZ g_kijZ\ghkle

1| KTv ?}(ZJ'CQZ KbIm2 hehibc o+ dhfij_khjz

2 | kTn 'K <bkhdZzZ | _fi_jZImjZ gZ]g-lZg

3| O7Y1Z07 ihi_j ~gy :K || <heh]bc o~ dhfij khjZ
<bkhdbc Ibkd \kfhdIm\Zggy -

4 | K3YIzZK,| I:K i _j_\ZglZz'yge dljh"\b]mgZz

dhfij khjz

<bkhdZ | _fi_jzZImjZ i_j _hohe

5| K7SRIZQ \-~fh\Z gbavdbc Ibkd \h~ygh]h gZkhk

<bkhdZ |_fi_jZImjZ dhg”_gkZ
6 | K7NIZ K| \erfh\Z | fi_jZImjZ \n"b sh \boh~blv
dhg” gkZlhjz

LZ[ebp¥ljZ\beZ sh \EagZgjbgbgb ~ey Z\Zjecgbo kbImZpec
dhfij khjz?2

Mfh\Z ljbgbgZ

O7Y1Z07Q G ijZ\bevg | ]Jmex\Zggy ih*"Zgqe oheh”h
O7Y1Z207Q GZ"ebrhd oheh™”hZ] glm \ kbkl fe
O7Y1Z07Q H[jhklZggy kge]h\hx rm[hx [ZIZ]j ¢ dZf |
O7Y1Z207Q Jed  afeevr_ggy | _iehijblhde\ m dZf jm
O7Y1ZO7QIlZK G _ijZ\bevg_ | |Jmex\Zggy ih*"Zgqe oheh”h
O7Y 12 O7Q || G _ijzZ\bevg_ j ]Jmex\Zggy ih"Zqge oheh”h
O7YIZK3YI1Z | G _ijZ\bevg_ | ]Jmex\Zggy ih"Zqge oheh”h
O7¥ IK3Y 1Z K Jead_ afeevr_ggy | iehijblhde\ m dZf jm
O7Q |Z K3Y I| G _ijzZz\bevg_ j ]Jmex\Zggy ih"Zgeso heh”h
O7QIzZzK3YIZ | Jead_ afeevr_ggy | iehijblhde\ m dZf jm

BSlo|o|Njo|a|s|wiNfk]a

M j _amevlZle ijh\_~ gbo “hkee”" _gv m jh[hli{nrd@njZngZqgjhdp
ijh"mdpecgbo ijZ\be Yd ijbdezZ™ m |Z][e gZ\_"_ge M _yde ijZ\b
\dZaZge- ijZ\beZ \bagZqg_ggy ijbgbgb ey Z\Zjecgh€ kblmZp-€
klh\ipe OMfh\Z8jbNbqgg_agZq_ggy iZXthkhd&dgXq_ggy iZjZft 1jz
gbavd_ agZq_ggy iZjzf_1jZz ihagZq_ggy afeggbo jharbnjh\zZg-
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ijb ydhfm m dhfij_khj jZahf a iZjhx sh \eAkfhdIm}h
- g Zoeoe d hidl Z &tk b g Iy brok ¢ B \gg h x

gZab\zZxlv j_"bf
gZkldh\h ihljZiey} je~dbc oheh”hZzZ]_gl
ijbgbghx Z\Zjec m km”gh\bo oheh”bevgbo mklZgh\dZo Ijb[ebag
g_ijZ\bevge "€ h[kem]h\mxgh]h i_jkhgZem sh ly]Jgmlv aZ kh[hx
dhfij_khjZo yde } gZkeerdhf \heh]h]h oh”m dhfij_khjggyLhfm jZgg
aZih[e]Zggy |IZdbo kbImZpec "ha\heblv agZqgh kdhjhlblb deevdeklv Z

LZ[ebpy¥lhagZq ggy EA \ mfh\Zo ijZ\be

< Afegg Hibk

1 Tv | j_Ti*\ gZ \kfhdim\Zgge m dhfij khj fK

2 n L fi jZImjZ gZ]gelZggy dhfij khjz fK

3 Hc Je\_gv ZfeZdm meglgjdmejy kb\_jo PJ ff

4 Hps Je\ _gv ZfeZdm m ijhfe ' ghfm khkm~e 1K fi{

5 % Lbkd \kfhdim\Zggy dhfij khjzZz FIZ

6 le KbeZ kljmfm \ e dljh”\b]lmge dhfij khjZz

E Tk Jeagbpy fe ' | _fi_jZImjhx dhg”_gkZpe+€ \ dh

| fi_ jZImjhx \e2ohNbly Kh”"

8 Tho Jeagbpy fe ' I _fi_jZImjhx i_j _hoheh”™" _ggy
P i j_ hoheh® m\zZqz IH <« | fi jZImjhx \h~*b sh

9 Pvn Lbkd \h*ygh]h gZkhkzZ FIZ

10| Tw2 GZ]j*\Zggy \h~*b \ dhg” gkZlhje fK

ljbdeZzfOU yde jhadjb\Zxlv \e”ih\e~rge agZlge\ggy Ekf®dIm\Zgge-
m dhfij_khj2 1Z ©Je\ _gv ZfeZdm \ pbjdmeypecghfm j_kb\ _je2 m
ijh"mdpecgh€ fh”_ee jhaicagZ\Zggy Z\Zjecgbo kbImZpec gZ km~"
mklZgh\dZo gZ\_"~ _ g+ gZ jbkmgdZo

aaaaaaaa

“““““““

Jbkmghdjbdez” aZcf'Zgbo iehq;_g;b\ldag;jf-\ \o**"gh€ EA ©Il _j_]j°\ ¢
\kfhdIm\zZgge \ dhfij_khj?2

D:{‘ I \\ ” L\ / ;v' ,\ \\‘ /] \ \ 1
Jbkmghdjbdez” aZcfZgbo iehs g _\bagZqg_ghkl&@bk\jfo¥ \0oe*gh€ EA
ZfeZdm \ pbjdmeypecghfm j_kb\_je
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cjoel_dImjz _dki_jlgh€ kbkl_fb jhaieagzZ\Zggy Z\Zjecgbo Kk
oheh”“bevgbo mklZgh\dZo gZ hkgh\e GEKllkhgZ\kdedZZgl kpka
dhfihg_gle\ [Zab ijZ\be UXOHEDVH [ehdm nZaaenedZp-£€
LQIHUHQFH [ehdm ijb\_~2UHdyX Fblith WelsdHn ~_nZaaenbdZp
Hkgh\gZ \e~rfeggeklv m kljmdImje GEKI1L \e* GEKL aZkgh\zZgt
ihey]Z} m gZy\ghkle [ehdm ijb\ 3. ggy Ibim jbk

;ehd nZaaenedZpe+€ j _Zeeam} \eNih\e gm ijhp_"mjm nZaaen
ijhp_"mjb nZaaenedZpe+€ ydzZ"\BdhbommblvkgewppZomt  _gge agZq
nmgdpec ijbgZe_ "ghkle 1GFL gZ hkgh\e g qgeldbo ~"Zgbo

; ZaZi j Abe
(rule base)

ij 2bezgzZhkgh +
1GF 12 ; ehd Y

N nZabnedZpe€ |
defuzzifier
Ql d—y : ehd ( )

<ogeAZge s hhh W " gg |
K —I——> nZabn «dZp€ GE L1 |
I

I
I
I
: G_gel dei j *nudpecge
I
I
I

° (fuzzifier)

: N, :
; ehd I|IbI?\n_~| _ggy‘ \E\:IIAEE] ¥ _gl bnedZpsy

ijbggg: K
t pereducer m I
F ( Y ) |

v IGF 12 I
y ehd Gald_ I
G_,c\a-l d_ L | \ b\ _/\ ooy | \b\_~ _ggyl

- (inference) T L

Jbkmghdjoel _dIimjzZ g _qakdh@gh€ kbkl_fb jhaieagZ\Zggy Z\
kbilmZpec gZ km~gh\bo oheh”bevgbo GEKKA¢gh\dZo gZ hk

ljb \bdhgZgges nZaaenedZp*€ m aZ]Zevghfm \biZz*dm \bdhj
singleton Z [ monsingleton M jZfdZo "Zgh]h “hkee”" ggy \bdhjbklh\m}lv
singleton M j_amevliZle \bdhgZggysihgletpdpdh@® dpihgbf agZdoegbgbo
afeggbo asklZ\eyxlvky fgh bgb vyde gZab\Zxlvky h”ghlhgdh\bf
nmgdpe€ ijbgZe_ "ghkle ijb ij_"~klZ\e_gge 1GFL \bdhjbklh\mxlv
ajeam

GZ "~jm]hfm _1Zie nZaaenedZpe€ \bdhgm}lvky \klZgh\e q
nZasnedh\Zgbfb dhgdj _Igbfb agZqg_ggyfb \o**"gbo afeggbo GEK
\b]Jey”~e h*ghlhgdh\bo 1GFL e \eMjih\ergbfb €f |_jfZfb \oe”*gbo
\b]Jey”e 1GFL

ljb jhajh[pe GEK \ hkgh\ghfm \bdhjbklh\mxlvky ~\Z kihkh[t
\b\_~ ggy 1ijyfbc kihke[ g _qgeldh]h eh]eggh]h \b\_~ ggy sh [Za
g_qeldhfm ijZ\bee+ \boduspangrys « a\hjhlgbc kihke[ g_qgeldh]h ¢
\b\_"* ggy sh [Zam}lvky gZ ijZ\inedus tdlen® MgyZfdZo ~Zgh]t
"hkeenN jdhoyjey”rZ}lvky ijyfbc kihke[ g_qeldh]h eh]Jeqgh]h \b\_ 7 ¢

;_aihk_j_"gvh nmgdpehgm\Zggy [ehdm \b\_~ ggy GEKI1L
GEKL ihkee*h\gbf \bdhgZggyf gZklmigbo ljvho ijhp_"mj
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Dijhp_"mjz Z]jtlXpagZq_ggy Z]j_lh\Zgh]lh Kklkle_gZ <Wdofggh
mfh\zZfb dh gh]h Zdlb\eah\Zgh]h g_qeldh]h ijh*mdpecgh]h ijZ\beZ m
Zdlb\eaZpecgh]lh je\gy

2)ijhp_"mjzZ ZdlbtigEp€mjZ agZoh”  _ggy kIimi_gy <klbgghkle \b
dh gh]lh Zdlb\eah\Zgh]h g_qeldh]h ijh*mdpecgh]h ijZ\beZ

) ijhp_"mjzZz Zdmfmepppr€ "mjZ agZoh” ggy aZdmfmevh\Zgh]h
sklbgghkle ey dh 'gh€ a \boe*gbo EA

ljhl_ gZ ijZdlbpe ijb jhajh[pe GEK1L aZfeklv hi_jZpec h[ }*gZgQg:
GFL \bdhjbklh\mxlvky hi_jZpe<€ h[ }*"gZggy MMQL®RIY "eyj Gbgm « "hi

Kmlv \bdhgZggy ijhp_~mjb Z]j_]Zp+€ "ey GEK1L a \bdhjbklZgg\
GFL ihey]Z} m agZoh” _gge Zdlb\eaZpecgh]h je\gy sh } Z]j_]1F
*klbgghkle aZ \kefZ mfh\zZfb ZdIb\eah\Zgh]h g_qeldh]h ijh”~mdpecgh]h

<bkgh\db

1. A f_Ilhx nhjfZeeaZpe*€ aZ”Zqe jhaicagZ\Zggy Z\Zjecgbo kblm:
oheh”bevgbo mklZgh\dZo m jh[hle aZijhihgh\Zgh \bdhjbklZggy -<gl
fgh bg “jm]h]lh Ibim 1Z «gl_j\Zevgbo g_qeldbo eh]leqgbo kbkl_f Ajm]h]

2. Kbkl _fZlbah\Zgh"bhe1Z a”~eckg_gZ ih[m~"h\Z g _qeldbo ijh"mdpec
ey jhaieagZ\Zggy Z\Zjecgbo kbImZpec gZ km~gh\bo oheh”bevgbo
\bdhjbklZggy ¢gl_j\Zevgbo g_qeldbo fgh bg *jm]h]h Ibim

3.GZ\_" gh Zjoel _dimjm g_qeldh€ _dki_jlghgfykhAKIZjfdc gjoaicag z
kbimzZpec gZ km~gh\bo oheh”bevgbo mklZgh\dZo gZ hkgh\e \bdhj
g_qgeldbo eh]eggbo kbkl_f Ajm]h]h Ibim

E1L?J:LMJ:

1. :[aZeh\ : < JZkihagzZ\Zgb_ ij_~Z\Zjbcguo kbIlmZpbc gZ ZffbZqg
mklZgh\d_ k bkihevah\Zghyghpkdngkkée ldighbd :=2007.
< 6.

2. Rmjr_¥ N :[aZzeh\ : < Kbkl _fZ b~ _glbnbdZpbb ij_"~Z\Zjbcgu
gZ ZffbZgghc oheh”bevghdjbdilKiplckdlbc "mjgZe mijzZ\e_gb_
\ukhdb_ | _ogheh]bkb K 59

3. [aZehl<s, @_"mgh\ bKI_® b _glbnbdzZpbb ij_~Z\Zjbcguo kbImZ|
ZffbZgghc oheh”"bevghcljimdZkgbht#ddbc mjgZe mijZ\e _gb_ b \uk
| _ogheh]bb « K58.

4. @ _"mghl Kbkl_fz br _glbnbdZpbb ij_"Z\Zjbcguo kb
| ogheh]lbgq_kdh]h ijhp_kkz BkihZvanmxysZghc eh]bdb b ~Zggu
\_ jhylguo hldZakigbd :kljZoZgkdh]h Jhkm~Zjkl\_ggh]h 1 _oghb
mgb\_jkbl _IZ <« K 473

5. relmghg?, K_fmobg<Fh” _eb b Ze]lhjblfu ijbgylby j r _gbc \ g_q_|

mkeh\byo LxfL=gM k
6. =Z\jdh\E :;; Ohjhr_\kdkcN ;Zau agZgbc bgl ee_dlmZevguo Kk
KZgdlLl_j[mj] k

7. <Z]lbg G>hklh\_jguc b ijz\"hih~h[guc \u\h” \ bgl _ee_dlmZevguo
j_"N <<XZ]bg 3Shki_ehRhkd\ZNbafZl]ba Kk
8. Mizumoto M. Fuzzy sis of type2 under algebraic product and algebraic sum. Fuzzy
Sets Systl ed. byM. Mizumoto, K.Tanaka1981. Vol. 5. P. 27290.
9. Mizumoto M. Some Properties of Fuzzy Sets of Type 2. Information and Calfiis.
Vol. 31. <. 4. P.312340.
10. CastilloO. Type2 Fuzzy Logic Theory and Applicatioried. byO. Castillo, P.Melin.
Berlin : SpringetVerlag, 2008. 223 p.
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11.

12.

13.

14.

15.

10.

11.

12.

13.

Mendel J.M. Standard Background Material About Interval T3pEuzzy Logic
Systemg/ ed. byJ.M.Mendel, H.Hagras, R.lJohn IEEE CIS Stadards Committee
URL. : http://ieeecis.org/technical/standards> Z 12\ _jg _gl@yi2.2015).

MendelJ.M. Type2 fuzzy sets and systems: an overvielkEE Computational
Intelligence Magazing2007. Vol. 2. P. 2&9.

Mendel J.M. Type fuzzy sets and systems: an overvid&EE Computational
Intelligence Magazing2007. \bl. 2. P. 2629.

Mendel J.M. Type Fuzzy Sets Made Simpleed. byJ.M. Mendel, R.l.John IEEE
Transactions on Fuzzy Systerd802. Vol. 10,< . 2. P. 347353.

HebazZj §dh G_q_Idb_ fgh _kI\Z Ibiz L_jfbgheh]lby b ij
j_" K :HebazZj gdhs<sj_"g_\ cI<j_i_ebpXbkl_fb h[jh[db
egnhjfZ@OEjde\ OMIK 8 <uiK 4#40.
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Daki O. A., Yakusevych Yu.H., Tryshyn V.V., Lihanenko V.V.
FUZZY EXPERT RECOGNITION SYSTEM OF EMERGENCY SITUATIONS ON A
SHIP REFRIGERATION PLANT

The article considers the problem of automaixd emergency recognition processes on ship
refrigeration units using an expert system; architecture of the expert system of recognition of
emergency situations and its constituent components, namely: block of rules, derivation,
reduction of type, dephdmiation and phasing. The last block is investigated separately: its
stages of execution and process of realization. As ship refrigeration units are considered
installations that use ammonia as a refrigerant. In turn, its use requires increased security
measures on board. In this case, the process of the operator to monitor the condition of the
refrigeration unit on the ship is an algorithm for assessing, mainly, qualitative information. After
evaluating the quality information, it is proposed to use fympguction models. Due to the fact
that the operation of refrigeration systems may cause some emergencies that do not lead to the
shutdown of the compressors by the protective automation system, it is advisable to use an
expert emergency recognition systefithe appropriate class on ship refrigeration systems. The
paper directly presents the architecture of the fuzzy expert system of emergency recognition on
ship refrigeration units in the formal consideration of fuzzy sets. There are also two main ways
of formal representation: vertical and wavy section. In order to formalize the problem of
emergency recognition, interval fuzzy sets of the second type and interval fuzzy logic systems of
the second type are used in the work. Interval fuzzy sets of thedsggm® on the one hand,
provide the formalization of a larger number of additional degrees of uncertainty compared to the
classical fuzzy sets of the first type. On the other hand, they are feasible in the development of
fuzzy logic systems and have lessmputational complexity compared to fuzzy sets of the
second type.

Keywords: fuzzy sets, expert system, ship refrigeration unit, emergency situation, expert
system architecture.
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Fzc"Zg_\bg K ; 2 Zd H <
KMLG1KLV L: GHIJFB F1@G:JH>GH=H FHIJKVDH=H 1J:=

Dh gz ~ _j°Z\Z "hljbfm}lvky \eZkgbo gl _j ke\ gZ reyom aZ[_a
khpeZevgh]lh iheelbggh]h 1Z dmevimjghlhjhh@m\bkdmhok\mxgb p_«
fe'gZjh~rg_ kie\lIh\ZjbkI\h gzfz]zZ}Ivky klI\hjblb g_h[os~*ge mfh)
[ZeZgkm fe  jeagbfb djZz€gzZfb k\elm azZ[_ai_qblb €0 fbjg_ kie\:
\bdhjbklZggy j_kmjkgh€ [Zab gZrh€ ieZg_IbhdalZdajmfzZJhka\hll
gZc[eevr ijbcgylgbo ghjf "ey |j ZeeaZpe+€ pbo az\"Zgv aZc
dhfi_I| _glge k\elh\e hj]ZgeaZpe+€ 1Zd « dhgZ ~_j zZ\Z hdj_fh K
dhgl_dkle \bdhjbklZggy ihl_gpeZem fhjkvdh]h ijhklhjm jkkdez"Z
ijZ\h

< klZle jhadjblh afekl « kmlgeklv Fe'gZjh”rgh]h fhjkvdh]h ijZ\:
Fe'gZjh~gh]lh ijZ\Z \bagZqg_gh ch]lh ki_pbneqge jbkb kljmdImjg
lZ ghjfb >Zgh \bagZqg_ggy |Zdbf ihgyllyf yd ©OFe gZjh™*g_ ij:
fhjkvd_ ijZz\ha ©ghjfb Fe gZjh”~gh]h fhjkvdh]h ijz\z& ©km[1
ijz\za ©h[T1}dlb Fe'gZjh~rghlh fhjkvdh]h ijz\z2 Hdj_ke_gge n
Fe'gZjh~rghlh fhjkvdh]lh ijz\Zz gZpehgZevg_ fhjkvd_ ijzZ\h f
im[eeqqg_ ijZ\h hf4ggZfhjkvd_ ijb\Zlg_ ijZ\h ljhZzgZeesah\Zgh ki
ijZ\h\bo ghjf yde j IJmexxlv \eAghkbgb fe" km[f}dIZfb fhjkvdh€

<klZgh\e_gh sh gZc]lheh\gerbf iblZggyf ijZ\h\bo \e~ghkbg
fhjkvdhfm ijZ\e } Ihj]e\_evg_ fhj_ielikKd}h\Zydb\bbkgbggbdhf \ ijt
_dhghfeqggh]h jha\bldm yd hdj_fbo ~_j zZ\ 1Zd « k\elh\h€ _dhgt
Jhamfeggy kmlghkle Fe ' gZjh~rgh]h fhjkvdh]h ijZz\zZ fzZz} \Z eb\_
;h agZggy hkgh\gbo iheh  _gv ijbgppdth\IiZE g)lzjé npar€\bkimiz} az
[ _ai_qgh]lh fhj_iez\kI\Z IZ hohjhgb j_kmjke\ K\elh\h]h hd_Zgm
xjbrbqgh€ dhfi_I_glghkle \keo hke[ azZ”eygbo m fhjkvdec kijZ\e

Dexgh\e kelRdZgZjh”~g_ ijZ\h Fe gZjh”rg_ fhjkvd_ ijzZ\h j fhjkv
ijbgpbib Fe gzZjh~rgh]lh fhjkvdh]lh ijz\Zz km[f}dIb Fe gZjh”~gh]f
ghjfb Fe'gZjh”~gh]h fhjkvdh]h ijz\Z

lhklZgh\dZ ijh[e<fph”h\" mke}€ <klhje€ ex”kl\Z K\elh\bc hd
h[f}dlhf jeagbo \b”e\ ex”"kvdh€ "eyevghklebChdhfhpkdb&lh&mab:
IZdh™ yd ~" _j _eh \b~ h[mldm jeagbo j_kmjke\ yde fZxlv \Z]hf
k\elh\h€ _dhghfedb GZc\Z eb\er_ fekp_\ pvhfm ijhp_ke aZcfz}
kdez”~Z}Ivky a jeagbo Ibie\ ¢« deZke\ km”~ g "DHE ghlhhhadim f{lejkan

mkeo |hj]Je\_evgbo \ZglZ <\ \b~h[m\Zxlv ihgz" mke}€ |
ihljZiey} gZ k\elh\bc jbghd a”eckgxxlv A~ _kyldb feevchge\ iZk
fZkh\bc \b*h[mlhd JZam gZnlb |1Z egrbo dhjbkgBoedheZgebgdh}
"hkee”"” ggy vyde “halheyxlv kijhlJgham\zZIlb [Z ihi_j ~blb ZghfZz
dzZlzdeeafb azZ[_ai_gmxlv [mdkbjm\Zggy kijbyxlv jha\bldm fhjl
[hjxIvky a aZ[jm~g_ggyf fhjkvdh]h k_j _~h\bsZ lhsh

ljZdlbqgh \ky &r*"k¥dh€ "eyevghkle \ K\elh\hfm hd_Zge* } <gl._
k\h€f afeklhf P_ amfhle_gh Ibf sh m [eevrhkle \biZ "de\ "eye
\boh”~blv azZ f_"« \ieb\m h~ge}€ ~_j Z\Db
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Lhfm "ey j_]mex\Zggy fe A _j Z\gbo \e"ghkbg m iblZggyo nn
k\elh\h]h nehlm fe 'gZjh”rgbf kie\lh\ZjbklI\hf [meZ \ijh\Z"" _gZ gbad.
ijZ\be ghjf « ijbgpbis\ _dkiemZlZpe+€ K\elh\h]h hd_Zgm yd aZ]Zevgh
Pelx ijh[e_fhx kzf_azZcfzZ}lvky Fe ' gZjh”~rg_ fhjkvd_ ijZ\h > k k

:gZe*a hklZzgYrkeer" gv ¢ im[gedZppclbggm jhajh[dm hdj_ke_ g!
ijh[e_fzZlbdb \Z]hfbc \g_khd ajh[beb yd aZjm[e ge 1Zd « \elgbagyg- ¢
L < Dmag}iph\ K H R_:bpdeiged \lbtg = H =mj}}\ K H IJAZgdig
= = K_jZnefh\ < < Dh\Zev < F Gedelegz : | KIZp _gdh H
KdZje"h\ H K [Z «g

F_Ihx klzZzl}le\bagzZq kgoghkle ihgylly ©Fe¢ gZjh”~g_ fhjkvd_ ijZ\h?a
chlh kljmdIimjgbo _e f _gle\ gZ ghjf \j_]merpghkdy igZ\hHhgevdhfm
ijhklhje

<bdezZ” hkgh\gh]lh fZA_he2emm gZ |_ sh fhjkvd_ ijZ\h \bkImizZ} h
]Zema ¢ Fe gZjh”ghlh ijZ\Z "~hj_gqgh gZ gZr ih]Jey”® jhaleygmlb a
pe}€ kbkl_fb ijz\h\h]h j_Jmex\Zggy fe'gZjh”"gbo \e*"ghkbg

Kmggbc _1Zi jha\bldm Fe gZjh~gh]h ijZ\Z \q_ge ih\fyamxlv
ijbcgyllyf ©KIZImIm HjlJ]ZgeaZp+*€ H[T}"*"gZgbo GZpec? \o" g_j\_qgy
kbem “h\lgy J P ¢ “hdmf_gl \bagZgb\ hkgh\ge iheh  _ggy p-
gZmdb

- jha\blhd fe gZjh”rgh]h kie\jh[elgbpl\Z yd h~gh]h a hkgh\gb
kmqgzkgh]h fe'gzZjh~gh]lh ijz\zZ 1Z fe'gZjh~"gbo \e~ghkbg

- \eNfh\Z \er f_Th2e\ ijbfmkm [Z iZgm\Zggy \_joh\_gkI\Z ijz\zZ

- azZl\_j~" _ggy ijzZ\ « k\h[h™ ex”bgb

- aZkm”' _ggy |Z e«d\gé¢Zevghkh&bkl fb

- kiI\hj_ggy jhal]Zzem _gh€ kbkl_fb fe'gZjh”gbo hj]J]ZgeaZpec IZ
Ney j_ZeeaZp+€ ghjddibRngh[Zab pe}€ ]Zema-

- jharbj_ggy h[f}fm «fi_jZlIb\gbo ghjf fe'gZjhrgh]h ijzZ\Z

- nhjfm\Zggy hkgh\gbo ijbgpbie\ kmgzZkghdhgfekd.Zjh~ghlh ij

M KIZImle HHG [Zdh™ [meb knhjfh\Zge aZ]Zevge ijbgpbib Fe'gZ
> sh iecager_ \hgb [meb aZzdjeie_ge* |Z jhalbg_ge \ > _deZjZpe+€ H
= g_jZevgec :kzZf[e_€ HHG ijh ijbgpbib fe'gZjh~gh]lh ijzZ\Z Ih\Zjbkv
Kie\jh[sBgI\zZ fe " ~ _j Z\Zfb \eNih\ergh ~h KlIZImIm HHG “h\lgy
hkgh\gbo ijbgpbie\ Fe'gZjh~rghlh ijZ\Z [meb \b”ee_ge gZklmige
kzfh\bagZq _ggy gZjh”~e\ km\_j ggZ je\geklv g \IljmgZggy m \gmlj
\j_]mex\Zggy ijhlbplggn&+sdigbo kbImzZpec g_azZklhkm\Zggy kbeb
fe'gZjh~"gbo ah[h\fyaZgv Kkie\jh[elgbpl\h Pe ijbgpbib [meb ~hih\g_
Zdle HjlJZgeaZpe€ a [_ai_db 1Z Kkie\jh[elgbplI\Z \ /\jhie H;K/ K_j
aZl]Zevghijbcgylbo ijbgpbisXgbzZzdh ihed  ggy ijh ih\Z]m ~h ijZ\ ex”™b
| _jblhjeZevgm peeckgeklv IZ g_ihjmrgeklv ~_j Z\gbo dhj*hge\ "ey djz
hkgh\ge ijbgpbib \bklmizxlv djbl_jeyfb hpegdb ijZ\hfejghkle /e
Fe'gZjh~rghlh ijz\zZ 1Z ijZ\h\bf j_]meytgphof YergHkibg xjb"bqgbf
hje}glbjhf \ ijhp_ke jhajh[db la&h\gmdyhrgvhiheslbggh]l]h dmjkm dh ¢
N j7Z\b I1Z eg > Kk @

A f |hx a[eevr_ggy _n_dlb\ghkle j Jmex\Zggy fe ~ j Z\gbo \e"gl
g_h[oe*geklv m \b”ee_gge* ki_pbnggghéghdemaz\Z Fehdj_fz fhjkvdh]
ijZ\z

HI"_ Fe'gZjh”g_ fhjkvd_ ijZ\h fh'gZ \bagZqgblb yd JZemav Fe+ g
ydZ ij_"klZ\e _gZ kmdmigeklx h[h\fyadh\bo xjb”bggbo ijbgpbie\ « gl
a\bqzZ}\bo yde j_ JeZf_glmxlv ijZ\th\fochkk¥tbk ¢jhklhje\ o j Jmexxlv
\erghkbgb fe° km[f}dlZfb Fe gZjh~rghlh ijZ\Z sh”h ~hkee<""_ggy |Z
ihl_gpeZem K\elh\h]h hd_Zgm gZ azZkzZ”~Zo €0 ih\gh€ je\ghkle |Z ~h[jh
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;eevreklv \g_gbo ihl]hA"m}lvky a |_ahx ijhe’lgZjbhgkmfdgikgd
ijZ\h yd hdj_fZ ]Zemav Fe gZjh~rgh]lh ijZ\Z \bgbdeZ iskey
Fe'gZjh~gbo @ _g_\kvdbo dhg\_gpec a fhjkvdh]h ijZz\Z ydes [metk
gZ 1 Dhgn_j gp*€ HHG a fhjkvdh]h ijZz\Z P_ ahgdhlhHpgeZevghg
fhj_ 1Z ijbe_Jem |_jblhjex dhg\_gpey ijh \eAdjbl_ fhj_ dhg
I1Z hohjhgm [ehj_kmjke\ \e~rdjblh]h fhjy dhg\_gpey ijh dhglt
nZdmevlZlib\gbc ijhlhdhe ydbc j_JeZf_glm\Z\ ijhp_“mj@o\\jAEZge.g
\bs_ "hdmf_glb klZeb hkgh\hx fe'gZjh*gHh]h Khj-R&¥ h]h ijZ\Z

Kmkieevge \erghkbgb yde j_Jmexxlvky ghjfZzfb Fe gZjh~gh
fZzxlv kdezZz”"gm kljmdImjm >h €0 kljmdImjgbo _e f _gle\ \oh”ylv
ijZ\her"ghkbg

>h km[f}dlIgh]h kdeZ”m \oh”ylv ~_j Z\b 1Z fe gZjh~ge hj]Z
g_dhf_jpecge hj]ZgeaZp+€ gZpehgZevgbo ijZ\h\bo kbkl_f eg”b\
ohg ydhkv azZ”eygbc \ ijhp_ke \bdhjbklZggy \h”~ ¢ j knijpkgh€
hd_Zgm Fe '~ j Z\ge \e"ghkbgb mkdez~rgxxlvky Ibf sh dh _g
jeagbo ijZ\h\bo kbkl_f

AZ i_\gbo mfh\ km[f}dIZfb ijZz\Z fh mlv \bkImizlb ~_j Z\hil
gZpehgZelvgthhevge jmob Km[f}dIlzZzfb fe'gZjhrgh]h VvjZYE&IdZd]
fe'gZjh~rge egklilmpgEjh~rge hjl]Zgb >h €0 qgbkeZ \oh~ylv fe°
fe'gZjh~ge Zj[eljZ » keenrqe |Z sgre dhfeke€ <hgb klI\hjxxlvky az
[Z ie?ihjy*dh\mxIvky m k\h€c "eyewvgjlzikb\bffe gEjhZMfgh Hkh[eb\b
km[f}dIlhf fe'gZjh”rgh]lh ijZ\Z \bklmiz} gzZzjh® Lzd a]Je~gh a ijb
kZzfh\bagZg_ggy s¥h*gZjh*b [_-ydmhv\ljmqZggy aah\ge fZxlv
kzfhklecgh \bagZqgZlb k\ec iheelbqgbc klZImk 1Z \eevgh jha\b\z
[Z dnmmygm kn_jb Dh gz ~_j Z\Z ih\bggZ ih\Z Zlb p_ ijZ\h L
fe'gZjh~gbo ~h]h\hje\ \ke ~ j°Z\b ah[h\fyamxlv m k\h}fm \g
ih\Zz ZIb ijz\Z egha_fgbo neabqgbo IZ xjb"bggbo hke[ \keo h
agZoh”ylvky gz & |Zbllhdh kmkieevgbo g _~ j Z\gbo hj]Zg
ijhnkieehd

Km[f}dlb fe'gZjhrgh]lh fhjkvdh]lh ijZ\Z yde \ ijhp_ke "eye
hd_Zge ih\YyaZge a ijZ\Zfb 1Z h[h\YfyadZfb egrbo km[f}dle\
Ahljbfm\zZlbky g_ &ZlevglaZ]ghjf « ijbgpbie\ Fe'gZjhrgh]h fhjkvdh
ijZ\be Fe'gZjh~rghlh ijZz\Z \ peehfm ahdj_fzZ KlZImIm HHG

HI"_ km[f}dlb Fe gZjh"glplh kjBE)\Egb fe gZjh”~gbo ijZ\h\bo \«
yde gZ~ee_ge ghjfzfb fe'gZjh~rghlh ijz\zZ knbM}dIb[lgbWifpadigin z
o0ZjZdl _jbam} \az}fgZ g _aZe "geklv 1Z g_ -yfrljyVed™eZ gk I/t
fe'gZjh~rghlh ijZ\h\h]h j_]lmex\Zggy } mdeZ”~Zggy alh”b fe
g _aZe_ "gbfb km[f}dIZfb fe gZjh~gbo \e"ghkbg sh”h afeklm \
gZZggy €f xjb"bqgh€ kbeb >-28]k k

H[T}dIzZfb fe' gZpehgZevgbo \e*ghkbg \ dhgl_dkle \b\qg_
hjkvdhlh ijz\z } ijZ\h\bc j_"bf 1Z klZImk jeagbo dZl_]hjec fF

N eefelZpey i _j_\_a _ggy \zZglzZ «\ « iZgkZ [mdkbjp\\Zdgy jhaj
j_kmjkgh]h ihl_gpeZem fhjkvdh]h ~gZ \_~ ggy jb[gh]h ijhfbken
p_\k_|I_ gZ sh kijyfh\zgZ "~eyevgeklv km[f}dle\ ¢ sh } ij_ ~f I

f
\bdhjbklZggy K\elh\h]h hd_Zgm

Afekl ijZ\h\erghkby iheWwW]Em[f}dib\gbo ijZ\Zo « h[h\fyadZo
Neyo mkeo mqgZkgbde\ m kn_je \bdhjbklZggy fhjkvdh]h ijhklhjm
hd_Zgm 20 jeaghfZgelgeklv aZe_ "blv yd \e” \b” m ijZ\h\bo \e
km[f}dl ijb\Zlge Zflyeim\@emljergvh”_ j Z\ge Z[h fe ' gZjh”" Qe | Z ¢
h[f}dIm pe}€ \aZ}fh"e£€

LZd_ kdezZ”~g_ kljmdImjm\Zggy amfh\beh nhjfm\Zggy kdeZ’
ghjf G_h[oe~rgeklv €€ nmgdpehgm\Zggy a h”gh]h [hdm amfh\
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\erghkbgZfds \bgbdeb \ ijhp_ke \bdhjbklZggy ihIm ghkl_c K\elh\h]h
egrh]lhg _hl[oe~geklx €0 j_JmexRAZ gy

Fe'gzZjh~rg_ fhjkvd_ ijZz\h yd hdj_fzZ kdezZ”~h\Z Fe gZjh”gh]lh ijz
hkh[eb\hkl_c¢c OZjzdl_jgbfb jbkZfb pe}€ ]Zema- }

- eklhjbaf gbhig_ggy 1Z jhalblhd \ ijhp_ke <sklhjbqggh]h jl
gZpehgZevgh]h [Z fe'gZjh~gh]lh fhj_iezZ\kI\Z |Z +grbo \b”e\ \bdhjbk
ijhklhjm 1Z ch]h ihIm ghkl_c

- malh”” _ggy e<gl_j_ke\ km[f}dle\ fe'gZjh~rgh]lh fhjkvdh]h ijz\Z
ijbcgylly gZ k\gba ah[h\fyaZgv

- ih}*gZggy "h]lh\ejgbo « a\bgzZ}\bo ijZ\h\bo ghjf

- \bdexq_ggy _e_f_qgle\ ijbfmkm [Z \bdhjbklZzggy f_Ilh”e\ dhh
j_lmex\Zggy

- fe'gZjh~rgbc oZ[jZdK_]j

Yd dh'gZ kdez~gzZ kbkl_fZz Fe gZjh~rg_ fhjkvd_ ijZ\h kdez"Z}Ilv
<g_ge* \b”eeyxlv Ijb hkgh\gbo dhfihg _glb Fe'gZjh~rgh]lh fhjkvdh]h ijzZ\.

1) \gmljergvh” _j Z\g_ 9gZpehgZevg_ zfihjkodjZdjZhdhfie dkgh€
]Zema+s ydZ % jmglm}lvky gZ ghjfZo jeagbo ]Zema_c \gmljergvh”
h[T}*"gZge kicevgeklIxijg\RYh]E j Imex\Zggydhfbkdm\Zggy fhj f \ Ihc
gb egrec nhjfe

2) fe'gZjh”g_ fhjkvd_ im[e«pg J4&Nhav fe gZjh~rghlh ijZz\Z h[T}d
ydh€ } dhfie_dk fe'gZjh~rgbo \e*ghkbg \ iblZggyo \bdhjbklZggy k
lh\ffyazg_ a f« ~_j ZAglkbg\éfb M]h”b |1Z ~h]lh\hjb mdezZ”_ge fe 7
sh”h j_]Imex\Zggy fhjkvdbo \«*ghkbg

3) fe'gZjh~rg_ fhjkvd_ ijb\Zlgp_ iji\@pZ a ]Zema_c Fe gZjh~rghlh ij:
ydZ kdez~zZ}Ivky a ijZ\h\bo ghjf yde j_]Imexxlv \erAghkbgb fe  xjb~
hjlZgeadpeyfZz neabggbfb hkh[Zfb ljihfZz~rygzZfb i _j_\Z gh \
lhj]le\_evgh]l]h km~ghiez\kl\Zz P _c \b” fhjkvdh]h i{jgZ2Ah¥Y&¢ ]jhfzZ"y
oZjzdl_j 1z \bfz]z} \dexq_ggy ©egha_fgh]l]h _e f glm?& < i _jrm q_
fZcgh\e \erghkbgb yde hhkYgbakmd g f\_a>gglkfb k k @

Fhjkvd_ ijz\h yd dhfie_dkgZ ]Zemav Fe gZjh~gh]lh ijzZ\Z feklblv
pb\eevgh]lh ZzZ~fegekljZlb\gh]lh Ijm~h\h]h djbfegZevgh]h |Z fe'gZjh”"g
dhfie_dk jeagbo | _ogeqgbo[ ghijfgnpdly dZai_dm fhj_iezZ\kI\Z |1Z hohj
gZ\dhebrgvh]h fhjkvdh]h k_j “h\bsZ lIhsh

=heh\gbf iblZzggyf j_]mex\Zggy ijZ\h\bo \e*ghkbg m fhjkvdh
lhjle\ _evg_fhj_iezZ\kl\h Hkgh\gbf az\*Zggyf ydh]h } \bdhjbklZggy K
f IThx i_j_km\dghgykihjlm\Zggy 9gZmdh\bo J]Jhkih*Zjkvdbo 1Z e<grbo p
fhijkvd_ ijZz\h j_]lmex} ijZ\h\e~ghkbghb yde klhkmxlvky ijZ\h\h]l
Ihj]Je\ _evgh]l]h km~gzZ [|Z kmimlge ijZ\h\e~ghkbghb yde ih\fyaZge-
fhj iezZ\klI\hf km~ghiezZ\klI\hf hijlt\lgAdekzrkgggh ijZ\h\bc klZImk dZislZ
~deiz Z [_ai_dZ km”~_g i*" gqzZk fhj_iezZ\klI\Z aesldg_ggy km”~_g Z\:
Hrgbf a p_gljZevgbo iblzgv IZdbo ijZz\h\bo \e*ghkbg } fhjkvde i_j_
iZKZ bje\ ¢ [Z]Z m kljZom\Zggyy|EmyZ@ImaZih\e*"Zevgeklv klhjeg iha
ij | _gee€ k-11].

| _j\bggbf _e f_glhf fhjkvdh]h ijz\Z yd hdj_fh€ ]Zemae+ Fe gZjh
ghjfb a ehddbb@ +ijZ\beh ajZahd dhgdj_Ig_ jhaihjy® _ggy Fhjkv
kdez~zZxlv kzf_ xjbjMbggeazgljeie_ge \ ijZ\h\hfm ihee h[h\fyadh\e ij]
ih\_~egdb g_ \bdhgZggy ydbo ly]lJg_ aZ kh[hx ijZ\h\m \e~rih\erZevgekl

< aZe_"ghkle \enr oZjzZzdl_jm j_]Imex\Zggy kmkieevgbo \e~rghkb
ihheeyxlvkyefgZjZlb\¢gZ*bkihablb\ghgb } hagkdW\pfb ~ey \keo km[f}dle\
ijZ\h\e*"ghkbg >ey e«fi_jZlb\gbo ghjf ijblzfZzggZ dzZl_]hjbggZ nhjfz
fh eb\eklv \e”"obe ggy \¢e™ \klZgh\e _gbo ijZ\be GZ \e«~feggm \e” gbo
gZ"Zxlv mqzZkgbdzf ijz\h\bo \e*"ghkbg fh eb\ektgy VplPoggy\Zlb k
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kZzfhklecgh gZ \ezZkgbc jhakm” h[jZ\rb hilbfZevgbc ”"ey \k
ih\_7~egdb M Ihfm \biZz*"dm dheb km[f}dlb g_ ~hkyleb a]lh”b
i_j_"[Zq_g_ aZdhghf >bkihablb\ge ghjfb kijbyxlv ijhy\m egepe
km[f}dle\ ijZ\h\er*ghkbg AZm\Z bfh sh ghjfb yde \klZgh\exxl|
gZab\ZxlVKkly jeZevgbif®hjfb yde j_ ]mexxlv ijhp_k nhjfm\Zggy |
hdj_fbo fe'gZjh~gbo ijZ\be ih\_"egdb gZ fhjkvdhfm ijhkl
ijhp_kmzZewgbfkb k @

< aZe_"ghkle \e” jjhklhjh\h€ 7€ ghjfb Fe ' gZjh”*gh]h fhjkvdh
gZghjfb az]Zevgh¥z 7Zlvky ~eckgbfb gz \kec I|_jblhje€ 1Z Zd\
jhaih\kx”"_gZ dhfi_|l_gpey \eMih\ergHlhc hgF2gm~b\ ghghmfb |1Z
fekp_\h€ {Z2€emk "€ h[f_"m}lvky i_\ghx fekp_ \eklx ydZ aZagZ
Zdle <b”reeyxlv I1Zdh"  ghjfb fhjkvdh]h ijZ\Z yde ah[h\fyamxI|
ihablb\gh€ "e€ [Z |e yde aZ[hjhgyxaVeiyaygekd®€ ¥[hhgdj_Igbo k
yde \bgbdeb

Hibk mfh\ \ gZkee"hd ydbo ghjfZz ih\bggZ [mlb JeiBécahXZgz
ljZ\beh ih\_~"egdlbkihabpephhgdj_Ige aZoh”b ijbfmkm yde \ijh\zZ
gZkees hd €€ <]Jghjm\Zggy Z[KQGdipjrhc Zgdyrfeggm \eN \gmljer_j Z
fhjkvdh]h ijzZ\Z yd_ yd ijZz\beh kdezZ”~Z}Ilvky a pbo ljvho _e f_
kZzgdpe€ i_j \Z°gZ [eevreklv ghjf Fe 'gZjh~gh]lh fhjkvdh]h ij
Abkihabpex

Gz ~_j zZ\ghfm je\ge |j_Zegh¥Yepegbo\klghjf az[_ai_gm}lvky
A j zZ\ghlh ijbfmkm >ey Fe'gZjh”gh]lh fhjkvdh]lh ijz\z \ p
dhfijhfekb 1Z \az}fge ihklmidb mqgzZkgbde\ ijZ\h\er*ghkbg Nhjfr
fe'gZjh~gbo ijZz\h\bo ghjf aZ[_ai_gm}lvky aZ ked fftigh«x\ ajBtA x \k

<Z eb\bf kljmdImjgbf je\g f Fe'gZjh”~gh]lh fhjkvdh]h ijzZ\zZ } =
ijZ\Z AZ \bagZq_ggyf =mpmeydZ < G cgkdiplmNeftjkjvdb] g Z
\k_j_"bge fhjkvdh]h ijZ\Z kmdmigeklv \azZ}fhih\fyaZgbogXjp~bq
}rgekIx ij N _1Z 1Z f _Th”el j Imex\Zggy hdj_fbo \b”e\ kmkieevgl
ihjylmgdm fhjkvdbo i_j_\_a_gv Z\Zjecgbo ih~*ec ehpfZgkvdh]
14].

AZ nhjfhx ghjfb fhjkvdh]h ijZ\Z deZkdmédqhzleevghjfb gy d
nedkh\z\ge h*"ghfm ijZ\h\hfm Zdle <e~ih\e"gh 2~h jhaihtkx”" _
| _jblhjeZevgh€ kn_jb ~e€ fhjkvdh]h ijZz\Z \b”eeyxlv mge\_jkZe
IZ \gmljergvh”™ _j Z\Qge

Mge\_jkZevgejghmfdxxlv kmkieevge \er"ghkbgb yde \\Dbadhzxxlv
[eevreklx Z[h mkefZ ~ j"Z\Zfb Ihfm sh \ h[f}dle \aZ}fh"e€ aZp-ec

J_]*hgZevge ghjfbijZzZ\bez yde j_Jezf_glmxlv ijZ\h\e \erghlk
i_\gh€ ]jmib djZ€g Z[h €0 ~ey h[f_"_gZ dhgdj_Ilgbf ijhklhjhf

EhdZevge gijyth\Zge gZ j_]mex\Zggy "\hoklhjhggeo Z[h [
\erghkbgb fe" ~_j Z\Zfb \erih\ergh a dhgdj_Ilgbf ij_~f_Ihf \az}ft
\bdhjbklZgges \ ydhkle dhgdj_IbaZpe+s€ afeklm aZ]Zevghijbcgy
~n_dlb\ghkle €0 nmgdpehgm\Zggy

H~rgx} a ijh[e_f fe'gZjh”rgh]h ijZz\Z } kie\\e*ghr_ggy jeagbo
Jeagbpy \ aZklhkm\Zgge ijZ\h\bo ghjf klhkh\gh dhgdj_Igbo \
\erghkbg gZ fhjkvdhfm ijhklhje amfh\le _ge¢ \e~fegghklyfb | Z
\bgbdzxlv \ ijhp_ke ped&ieVhZIZK\elh\h]h hd_Zgm \e* aZ]Ze
ghjfZlb\gh€ fh~_ee GZ"y]Z}fh shzigzZ\bjZahphjf\&azZz}fgh€ ih\_~"eg
km[f}dle\ ijZ\h\erghkbg Xjb"bqgqgZ nmgdpey aZ]Zevgbo ghjf i
j_]mex\Zgge \e*ghkbg fe' km[f}dhZbijZAZ ZPr *"ghjfb \\Z Zxlvky }
fhr_eex azZ]Zevghijbcgylh€ ih\_7~egdb I1Z \bklmizxlv JTheh\gbfb F
\ fe '~ j Z\gec kn_je KZf nZdl €0 ekgm\Zggy \bagZqZ} hpegdm
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Z[h g_ijZ\hfejgh€ €€ \erih\ergekiivNeghbjo kiZmi[YdA}e\ |Z [eevr rbjhdh]
dhez ~_j zZ\ > Kk @

J_Zevge \e*ghkbgb yde kdez"Zxlvky i qZk \bdhjbklZzggy fhjkvd
[evr gZkbg_ge g |Is vyde \bagZqgZxInwkhybfib ghjdmghglZfb Ihfm
jeagbpx fe' fh~_eyfb O©yd[mhhBggh©yd } \ j_Zevghfm “blle2 ge\_ ex
Ki_peZevge e+g”b\e"mZevge ghjfb

Ki_peZevge ghpfth\Zge gZ j_]Jmex\Zggy ijZ\h\e*ghkbg hdj_fh]h d
hjlZzg+\ <+« hj]JZgeaZp-c AZ Kk\h€f oZzZjzdl_jhf \hgb } yd fe gZjl
\gmljergvh”_j Z\gbfbhjitZde]mexxlv \erghkbgb fe ' km[T}dIZfb ijb gZy
A"hnrZldh\bo nZdle\ aZ ydbo 7~} ki_peZevg_ Z g_ aZlZevg_ ijZ\h

< peehfm Kki_peZevge ghjfb g_h[o*”*ge "ey " |ZeeaZp+*€ |IZ "hih\g
Ze _jZahf a Ibf \hgb i_\gbf gbghf €0 h[fb mklbjegbhjxxqglhfm
\biz*"dm dheb azZ]Zevges |Z ki_peZevge ghjfb dhgdmjmxlv fe " kh[hx fh
Ahljbfm\Zlibky hklZggeo a gbo

Shrh Fe 'gZjh~rgh]h fhjkvdh]h ijb\Zlgh]h ijZ\Z 1h \hgh djef aZ]Ze
ijbgpbie\ hi_jm} ki_peZevgbit Zjdgphik€ 1Z \hee Idhgeg_j_ "[ZqZ}
ki\hj_ggy ki_peZevgh]lh egklblmIim ydbc h[T}*gm} ghjfb yde j_]miq
\bgbdzZxlv i gqZk mdezZ”~Zggy mqZkgbdzZfb ~h]h\hjm al]h”b sh”h ijzZ\I
ijZ\h\e"ghkbg

Ghjfb Fe gZjh”rgh]h dhf_jje\gtiixlv ZgZeh]eqgm ijbjh"m a ghjfz
Fe'gZjh~ghlh ijb\Zlgh]lh ijZz\Z HklIZgge amkljeqZxlvky \ gZmdh\ec e-l|
gZa\Zfb dhgneedlge dheeascge ijZ\haZklhkh\ge

Dheeaecge gBkflhkh\mxlvky m I|Ihfm \biZ*dm dheb gZ j_]m
\*ghkbg gZ fhjkvdhfm ijhklhje fh mlv ij_|_g"m\Zlb ijZ\h\e fh~
g_h[oe*gh \bjerblb p_ ijhlbjeqqy gdhengZayryiv\¢Z fe gZjh”gh
ijZ\h\d@dheeaecges ghjfb 20 jeagbpy ijhy\ey}lvky yd m kn _je "e€ [Zd o
Kn_jzZ ~+«€ hklZggeo rbjrZz q_j_a |I_ sh €f ie?*ihjy*dh\mxlvky \ke mqZz
Ahlh\hje\' >h |Ih]l]h ~ dheeaecge ghjf fh niilvkihabélgligky”§ZqzZxlv
Z\lhghfex \hee ijb mdez”~Zgg«fi*hZhhhgeg\_ "himkdzZxlv \e*obe_gv \e"
\klZlg\e _gbo ghjfie?igghkegh jZlb\g¥e*obe ggy \e”N ghjf "himkdZ}Ivky m
jZger_ aZzZI\_j~" _gbo mfh\

Dhesaecges ghjfb 1Zdh” fh mlv ih*khéglbkkhjg&gej "[ZgZxlv
aZklhkm\Zggy ebr_ h”rghl]h aZalbgZc hkh[bkIR)M\NhEVBEjhgg-
\klZgh\exxlv f_ "¢ \bdhjbklZggy yd gZpehgZevgh]h [1zZd fe'gZjh"g
\bjer_ggy gZckdezZ”gerbo kiejgbo iblZdgv AaldkkkpkbrxlXjge dheeascge
ghjfb

A hley”m gZ \bs_ \dZazg_ fh gz kI\_jA~"m\Zlb d<lpeye gZjh"g
ghjfZzlbtgjiz\h\h€ [Zab sh”h _dkiemZlZpe<€ K\elh\h]h hd_Zgm “ha\h
\erfegghkle yde ekgmxlv \ ijZ\h\hfm j_]mexjZyg\bgjhétZokhgkygdh
dh gec ~_j Z\e Z IZdh" klI\hjblb i_j_~mfh\b ey }*"bgh€ ijZ\h\h€ ijzdl
jha\bldm _dhghfeqgbo a\fyade\ fe' km[N}dI&fb jeagh®). ~_ j Z\

<bkgh\dire gzZjhrg_ fhjkvd_ ijZ\h } ]Zemaax Fe gZjh~*gh]h ijz
ij_~klz\e_gZ kbkl_fhx ijz\h\bo ghjf 1Z ijbgpbie\ yde kijyfh\Zge g:
Neyevgeklx km[JEdhaboi \e*ghkbg \ kn_je \bdhjbklZggy \h" 1Z j_
fh eb\hkl_c K\elh\h]h hd_Zgm Fhjkvd_ ijZ\h azdjeiex} ijz\zZz 1z
mqgZkgbde\ fhjkvdh€ ~eyevghkle gZdezZ™Z} 9gZ gbo \e”ih\e"Zevg
ghjfZlbtgjiz\h\bo ghjf Fe'gZjh~rg_ filzj\Mwvd~hljbfm}Ivky hkgh\gbo
iheh” _gv ijbgpbie\ 1Z ghjf Fe 'gZjh”rgh]h ijzZz\Z 1Z lekgh \azZ}fhih\f{
egrbfb ]Zemayfb <hgh ih?eey}lvky gZ ~ _deevdZ is"kbkl_f yde \azZ}fh
Hkgh\gZ ijh[e_fZ gzZ”™ \bjer_ggyf ydh€ ahk_j 2p g aZdhjkvdg gjg}h
nmgdpehgm\Zggy Ihj]le\ _evgh]h fhj_iezZ\klI\Z

ex\Zg
ee N
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Hkgh\gbfb km[f}dlZfb fhjkvdh]h ijz\z \bklmizxlv ~_j zZ\lI
hjl]ZzgeazZp+*€ [h kZf_\hgb } j_ Zevgbfb mgzZkgbdZfb ijZz\h\e~rghl
fhjkvdh]lh ijhklhjm Fe'gZjh”g ijAYjkkdleZz”Z}Ivky a \_ebdh]h
xjbr"bggbo ghjf yde \erjeagyxlvky aZ nhjfhx 1Z afeklh\bf gZih\
"bkihablb\ge fZIl_jeZevge ijhp_kmZevge ghjfb azZ]Zevgh€ |Z fe
g_nedkh\zZg- mge\ jkZevge gededvdevgy |- AXedvg-e aZlZevge
dheeaecge 1Z g

E1L?J:LMJ:

1. ‘\_jhgdegZ L < Dmag_ph\ K H Fhjkvd_ ijZ\h i*"jmqggb
Kk

2. R_fydbg : G Fhjkdh_migZYgh_ ihkh[b_ OZzZjvdh\ H”bkk_c

3. 'gp_i_e \bg £ ""mgZjh~rgh_ fhjkdhmagijZdbhbd \ Ba*ZI|l _evkdb«

~"hf ©Keh\ha K
4, =mj_K\ :A_gdBg < B\Zght F_"~mgZjh~gh_ fhjkdhbdfz\h
i j A~ e b Ahihe Fhkd\Z ¢rhijfz Bgnjk

5. K_jznbfh\ < < 1_j\Zy by nHHG ih fhjkdhfm ijz\m
\hijhku |_jjblhjbZevgh]h fhjy b ijbeEXPORTUShgu <« K

140-161.
6. Dh\Zev < G Gbdblbgz : | KlZp_gdh H K F_""mgZzZjkt
gZklgh_ b im[ebqggh _ mg_gbd Fhkd\Z <mahlkdbc mqg_|
7. =mpmeyd < G FhpkiHdkdijzzZ\ k
8. KdzZjb~rh\ : K Fhjkdh_ iAdademusl [ k
9.

Kmozj_\ : Y Xjb~bg_kdbc wgpbdehi_"buokda&iKd \k ekhd Z yv
wgpbdehi_"by Kk
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Maidanevych S.B.,BazhakO.V.,
ESSENCE AND NORMS OF INTERNATIONAL MARITIME LAW

Each state pursues its own interests in ensuring the economic, social, political and cultural
development of its people. Given thast, the international community is trying to create the
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necessary conditions to maintain a balance between the countries of the world, to ensure their
peaceful coexistence and rational use of the resource base of our planet, in particular, the
oceans. Ta development of the most acceptable norms for the implementation of these tasks is
carried out by the relevant competent world organizations, as well as by each state individually.
The set of these norms, in the context of using the potential of maspene, is International
Maritime Law.

The article reveals the content and essence of International Maritime Law as a separate
branch of International Law, identifies its specific features, structural components, principles
and norms. Definitions such asntérnational law", "International maritime law", "norms of
international maritime law", "subjects of international law", "objects of international maritime
law" are defined. Outlined functions of the main types of International Maritime Law (national
maritime law, international public maritime law, private international maritime law). The
complex system of legal norms that regulate the relations between the subjects of maritime
affairs is analyzed.

It is established that the most important issue of leghdtions in International Maritime
Law is merchant shipping, which is an important factor in the process of economic development,
both of individual states and the world economic system as a whole. Understanding the essence
of International Maritime Law ismportant for seafarers. Because knowledge of the basic
provisions, principles and norms of this legal field is the key to safe navigation and protection of
the resources of the oceans, as well as an indicator of the legal competence of all persons
involved in maritime affairs.

Key words: International law, International maritime law, maritime space, principles of
international maritime law, subjects of international maritime law, norms of international
maritime law.
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RIjb[_pv < < <hcg_gdh L H ;Zcjzfh\Z H < LdZqg_gdh < <

F?LH>B AF?GR?GGY <BLJ:L I:EB<: KM>GH<BFB >BA?EY

?9_j]_IbdZ } h”rge}x a hkgh\ skgm\&xgokyv dh § hpbbladmzZpe€ AZ\
_g_jl_Ibggec _n_dlb\ghkle "ba_ee gZ ~Zgbc qZk \blbkgmeb
mklZgh\hd gZ km~gZo jegdh\h]h ¢ fhjkvdh]h nehlm Z m
fZc[mlgvhfm \hgb a[_j_"mlv "hfegmxq_ iheh _gghe LZadpZ ogqlogh
sh h~rgbf a i_jki_dlb\gbo kihkh[e\ agb _ggy \bljZIb iZzeb\zZ } k
\IjZI m kbkl_fe hoheh”” _ggy Kljbfmxgbf nzZdlhjhf m aZklhkm\Z¢
dzf_j alhjyggy } y\bs_ ~h”Zldh\h]h ie~e]je\m ih\eljygh]hbaZzZjy
alhjyggy Dhfi_gkm\Zlb g_]Zlb\ge gZkee~db ih\ yaZge a-+ a]
ih\eljygh]lh azZjy”m \ | _ieheahypecgbo dZf _jZo a]hjyggy ijhih
\bdhjbklZggy ~h”Zldh\h]h a[mjx\Zggy ih\eljygh]l]h azZjy*m Gz
kihkh[Zfb mgdh&dhWwggy jh[hgh]h ijhp_km }

taf_gr_ggy jhafejm djZiee iZeb\Z

tegl _gkbnedZpey ijhp_km h["m\m djZiee iZeb\Z a ]Zah\bf k_j_

| _jrbc gZijyfhd a”eckgx}lvky azZ ~hihfh]l]hx ie*\bs_ggy Ibkdt
Aim]lbc kiakRPZIdh\bf a[mjx\Zggyfhim\aZyg"m \ dZf_je alhjyggy

HibkZge hkgh\ge f_Ih”"b m~hkdhgZe_ggy ijhpa[kewvrkngiy hib Kidr
\ihjkdm\Zggy ,iAa¢bdvZr ggy Ibkdm \ihjkdm\Zggy iZeb\Z aZzklh
ijbkz"hd ~h iZeb\Z azZdjmqg_ggy ih\eljygh]h aZzZgytgh]hadKlhk
_e _dljbggh]h ihey m~hkdhgZe ggy ijhp_km a]lhjyggy af_gr_
pvhfm i_jabf_Ih” fz} k\h€ \b"b Z kzZf_ ie"\bs_ggy Ibkdm \ih
\bdhjbklZggy ]JZah\bo ijbkz~hd aZdjmgm\Zggy ih\eljygh]h
fZldgh]h 1Z _e _dljbgqgh]h ihee\ GZ\_~ gZ dhjhldZ ozjzdl_jbkl
Jhaleygmle JjZnedb “ey " ydbo f_Ih”e\ "hkee”" ggy |Z \bagZq
gZ\_"~ _ggbo \bs_

GZ]lhehr_gZ m\z]z atifil _ gksi\Zlb g _JZlb\ge gZkee"db ilgyfyaZg
| _fi_jzZlmjb ih\eljygh]lh azjy”m \ | _ieheahypecgbo dZf_jZo a
Ahihfhlhx \bdhjbklZggy "h~2Zldh\h]h a[mjx\Zggy ih\eljygh]h aZjy

Dexgh\e keWl@zlz iZzeb\z _g_jlh_n_dlb\geklv iZeb\h ie~]hl
"ba_ee+ af_gr_ggy iZébvdZpaly gkp_km

IlhklZgh\dZ ijh[e?dbj] _IbdZ } h~”rge}x a hkgh\ ekgm\Zggy |Z jh
pbl\eecazZpe€ AZ jed gZ ieZg_Ile+ kifg&}lvkm]f{eeyr |Z [feyT |
gZnlb AZ I1zZzdhx fzZjghljzZzlghx \bljZlhx _g_jl*€ g_fbpghk4Zgyxjl
_0g_jl_Ibggh€ djbab IZ _dheh]eqgbo ijh[e_f < _dhghfeqgec ihee
ijehjbl _Igbf gzZijyfdhf } jead_ a[eevr_ggy”"hklyl'ybagZmd¥hie-.”"
dhgkljmdlhjkvdbo jh[el \ ]Zemae _g_jlhal[_j_ _ggy AzZ\"yd
_ndlb\ghkle "ba_e+ gZ "Zgbc qZk \blbkgmeb egre Ibib _g_j] _Ibc
jegdh\h]h ¢ fhjkvdh]h nehlm Z m ~hklmighfm ~ey hley"m fZc|
"hfegmxq_ iheh _ggy I|jZpxxgbc *"ba_ev } «gl_gkb\gbf ~" _j_ ehf
|Z oefeplghaZ[jm”~g_ggy gZ\dhebrgvh]h k_j ~h\bsZ ljh[e_fZ Kk
aZ[jm~gxxgbo j_gh\bg ijZpxxqbf ”“ba_e_f } h”ge}x a gZc\z
"ba_e_[m"m\Zggy \*" jer_ggy ydh]h aZe_ "blv klzZg a”hjh\
gZ\dhebrgvh]lh k_j _~h\bszZ ~"Hlggy "hki&e\ af _gr_ggy \bljzZlI
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km~gh\bfb ~ba_eyfb a f_|hx dhfie_dkgh]h ihdjZs _ggy _g_j]l_Ibgghbc
o0ZjZd!l _jbklbd km~gh\bo “ba_e*\ } ZdimZevgbfb

:gZe*a hklZggeo "hkee”" _gv kbihdgydZg+¢lh_n_dlb\ghkle km~gh\
"ba_ee*\ } gkl Z\e*hfbf sh ijb\_jlZz} m\Z]m yd \elgbagygbo [|Zd -
"hkee”rgbde\ L_hj_Ibqgqge ~ _j_eZ yde \bdhjbklzge \ ~Zgec klZIlse
aZlZevghl_hj _Ibgge fhghl]jZne€ 1Z i**"jmgqgbdb m ]Zemaes _g_jlh_n_
him[eedh\Zge jbadlegrdZllgbo "hkee”" gv a "ba_eyfb m \b]Jey”e klZI_c
dhgn_j_gpeyo

F_Ihx klZIl maZzZ]l]Zevg_ggy f_Ih~e\ af gr_ggy \bljzZl iZeb\zZ k
"ba_eyfb

<bdezZ” hkgh\gh]lh falhdZzagmdhf g j] Ibggh€ _n_dlb\ghkle km~gt
"ba_evgbo _g_ ¢l mkghdh\hd } iblhfZz _n_dlb\gZ \bljZIlZ iZeb\Zz

KmgZkge km~gh\e “ba_ees \e*jeagy} agZqgZ jhafzZ€leklv dhgklj
A"hnrzZldh\bo f_oZgeafel sh m k\hx qg_jJjm a[eevrmxlv f _o0ZgeqQg-
ie"\bsmxlv \bljzZIZ iZeb\Z IblhfZ e<g”"bdZEhgZ abéZIZIv leevdb \e~"
ydhkle a”eckg _ggy jh[hgh]h ijhp_km ¢ deevdhkle | ieh\bo \IjZl Jh[ho
azZlZevghfm \biz*"dm fh gz ij_"~klZ\blb m \b”e hdj_fbo kdeZ”h\bo
\azZ}fhazZe "ge |Z fZxlv e<klhlgbc \aZzZ}fgbc \ikrbylvkyh ipho kb "g
iZeb\hih~rZqe kmferhmlI\hj_ggy IZ alhjyggy

KmqzZzkgZ ZizZjZlmjzZz ydZ ih”~"Z} iZeb\h ~h ljZgkihjlgbo “"ba_e-\
\bkhdhl_ogheh]eqgbf h[eZz*"gZggyf M kmqgZkgbo ~ba_eyo deevdekl
\bjh[e_gbo \ MdjZ€g- g_10_j \bsmjjb pvhfm qzZkldzZ <fihjlgbo
dhfie_dimxgbo a[eevrbezZky »m gbo m i_jrm g_jlm "~h gbo \e”*ghk
ZiZjZImjzZz "~ey ih"zZqe iZeb\zZ Z]j_]1Zlb gzZ~"m\Zggy + kbkl_fb mijz\
f Ih~re\ h[f_"bfh leevdb h[eZklx m~hkdhgZé&mizghmli\ihhpgdky\ |Z
alhjyggy

F_Ih*b m~hkdhgZe_ggy ijhp_km kmjfe*khZN\érjggagyZ jbkmgdm >Ze
N IZevgh jhalJeyg fh dh” _g a gbo

M hkdhgZe _ggy i j hp_kmknf « hnd\ hj _ggy

1. 1 ~\bs _ggy | bkdm 2. <bdhj bkl Zggy 3. AZd ngm Zggy 4. AZKI hkm Zggy

D 4 o A . ; e f ZlgdghlhlZz
\'i hj kdm Zggy i Zeb\ Z ]Zah\ boi j bkz~hd i h\djyghlh azj y"m e dj baghlh i hea

JbkghidtF _|h"b mAhkdhgZe ggy ijhp_km kmferhml\hj_ggy

F IhAb af_gr_ggy | _ié¢jRlbo \

< ~Zgbc qzZk m k\elh\hfm "“\b]Jmgh[m~"m\Zgges "ey fZehjhafejgk
"ba_ee°*\ ijehjbl_Igbf gZijyfdhf m~hkdhgZe ggy ijhp_km kmferhml\hj
al[eevr_ggy Ibkdm \ihjkdm\ZggBo0AdE\B@"hP_ aZ[_ai_qm} [sevr ih\g_
k\h}gzZkdghjyaygy iZeb\Z ijb h”"ghgzZkghfm agb  _gge deevdhkle \bdb
j_gqh\bg m ZIfhkn_jm

ljZdlbgqgZ j_ZeeaZpey \bkhdh]h Ibkdm \ihjkdm\Zggy iZeb\Z
"hihfh]l]hx aZklhkm\Zggy Zdmfmeylhjgbo kbkl_f ihklecgh]h Ibkdm Ibi
mijZ\eeggy*Ziq_x iZeb\Z \bdhjbklih\m}lvky ki_peZevgbc dhgljhe_j
d jmxgbc kb]JgZe gZ _e _dljhfzZ]gelge Z[h i }ah_e_dljbgge nhjkmgdt
kbkl_f } fh eb\eklv Jgmqgdh]h d_jywdEggy] gbfpmhyhlb ~"ba_ey ihqgzZldh
\ihjkdm\Zggy |jb\Zeaektk |A nhjfhx 0ZjZdI|_jbklbdb2Zeb\hih”*Zqgb >
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?e_dljhgg_ mijZ\eeggy "Z} fh eb\eklv a”eckg_ggy j_'b
[Z]1ZIhkIimi_g_\h]h \ihjkdm\Zggy | _j _jb\gZkl_\ihjkdm\Zggy jmc
iZeb\gh]h kljmf_gy ihdjZsm} h[ }fg_ kdankifbmi\Bf_ggyghx \bljZ
iZeb\z

GZijbdez” ZdmfmeylhjgZ kbkl_fZ |j_Ivh]h ihdheeggy &561
%RVFK ijb Ibkdm \ihjkdm\Z220¥ liZeb¥ZlgZ knhjfm\ZIlb aZ h”bg
k_fb \ihjkdm3B8&yv H*gZd g_h[o**gh \e*agZqlib g sh [AhZkkdki\Zg
g _fbgmqg_ ijb\h”~blv ~h «gl _gkb\gh]h aghkm ]Jhedb jhaibex\zZqZ
deevdhkle €€ ihkZ*"hd gZ ]Jgea™h aZ h”"gm pbdeh\m ih*Zgm

Jhajh[dZ [1Z \bjh[gbpl\h iZeb\gbo kbkl_f \bkhdh]h Ibkdn
negZgkh\bo \bljZIglZ igz\khm_ggy g“Zrhkémrgbo "ddegkligmdlihjkvdbo
A"h\h~"hggbo jh[el 1kgmxlv 1Zdh" Ijm~ghse ih\ yaZge a ih*heZ
m _ \e"hfbo aZdhj*hggbo dhgkljmdp-c

F_Ih*b azklhkm\Zggy ]Zah\bo ijbkzZ"hdZeé+a iBEeb\&dh\Zg
j_aewl|Zle\ dki_jbf_glZevgbo ~hkee<~" _gv k\ergblv sh ihi_j_ "
ih\eljyf af grm} dhgp_gljZpex jerdh€ nZab \ p_gljZevgec qZklb
hdbkex\Zq_ e a[eevrm} ihi_j_qgbc i_j_ghk djZiebggh€ kmki_
kijbyxIvdjZs _ggx ijhp_ke\ kmferhml\hj _ggy ¢ alhjyggy

H~rgZd ijbkmlgeklv ]Zam \ iZeb\e \ieb\Z} gZ klbkdZevgeklv j
iZeb\hih~"Zqge Djesf pvh]h 2ey \\_"* ggy ]Zah\h€ ijbkzZ~db \ iZ«
fh™_jgeaZpey iZeb\gh€ ZiZjZlprjhtm"b@ZejypdeZ” ~ey "h~"Z\ZgQg)
]Zah\h€ Z[h iZjh\h€ ijbkz~db \ jhaibex\Zqe ig_\fZlbgg_ Z[h
g_h[oergZ gZy\geklv dhfij_khjz Z[h iZjh\h]h dhleZ \bkhdh]h
\WZ ZIb sh ijZdlbggZ j _ZeecaZpey pobmpgh ph™Nhpealrglf

F_Ih*b azZdjmqg_ggy ih\eljyghlderay*mh hkgh\lgbf g_"he
kljmfbggh]h kmferhml\hj _ggy \ “ba_ees } g _je\ghfejgeklv jhaih
h[f}fhf dzZf_jb a]hjyggy c i_j_\bs_ggy a[Z]Zq_ggy p_gljZevg
iZeb\hf637].

>ey \bje\gx\Zggy dhgp_gljZpe€ djZiee iZeb\Z ih h[f}fm
aZklhkh\m}lvky hkvh\_azZdjmqg_ggy ih\eljygh]h aZjy”m sh a?”
ki_peZevgbo ]J\bglh\bo « 1Zg] _gpeZevgbo dZgZee+\ jhalZrh\Zgbo

M fZehfhjgbo ~ba_eyo a gZis\jha”ee gbfb dzZf _jZfb a]lhjygc
ih\eljy a”eckgx}lvky aZ “hihfh]hx \b"Z\ex\Zggy ch]h18.gZ"ihjrg_

G _"heedhf i _jrh]lh kihkh[m } ie*\bs_ggy hihjm jmom ih\eljy
\bjh~" _ g9y \bojh\h]h jgpoymkftihkdm Yd ihdZaZeb j_amevlZlb _d}
"hkee”r” gv ijh\_~ @bz hkvh\_  azZdjmq_ggy ih\eljy gz 1Z
ihfelgh]h \ieb\m gZ ijhp_k kmf-rhml\hljggy g_ jhleylv >

>h g_"heede\ "jm]h]h kihkh[m \erghkylvkivghl{inkadghdh \klapr
aZe_"geklv e<gl_gkb\ghkle \bojh\h]h jmom \e~ r\b~Adhkle ihjrg
aZklhkh\m}lvky m r\brdhoe?*gbo fZehjhafejgbo “"ba_eyo

M j_amevlZle jy*m _dki_jbf_glZevgbo "hkee”" _gv mklZgh\e
ihlhdm rmm k kijyfh\Zgjmo ih\eljy a*Zlgbc ajmcgm\ZIlb leevdb h[he
kljmf_gy >ey jmcgm\Zggy k_jp_\bgb klIjmf_gy ihljefgkZ >\ @ d ]\
gZ[Z]Zlh [eevr_ r\b~dhkl_c sh fzZxlv fekp_ \ ~ba_eyo a
gZi*\jhanee _gbfb dzf_jzZfb a]lhjyggy

F Ih~"b azZklhkm\zZggy fZ]lgelghlh 1Z _e_dljBdghdHy\igtefyp
\erhfhklyfb h[jh[dZ jhaibe_gh]lh iZeb\zZ fzZ]gelgbf « _e_dljbqc¢
ijhp_k kljmfbggh]h kmferhml\hj_ggy H"gZd ijZdlbgqg_ a”eckg_
gZ iZeb\gbc kljmfegv \fnmbh\&djdggy j Zevgh]lh ~"ba_ey } ~hkt
| _ogeqgbf az\*Zggyf « Ilhfm \hgh g_ agZcreh ij428lbggh]h aZklhk
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F_Ih”"b m~"hkdhgZe_ggy ijhp_km a]lhjyggy
ljhp_k alhjyggy } hkgh\hx jh[hgh]h ijhp_km < \ieb\Z} gZ g _j]_|Ib
ihdZagbdigkbho "ba_es\ Ch]h \b\g_ggx azZ\""b ijbreeyeZky "m _ \_ et
>ey ZgZeeam ijhp_km a]lhjyggy \ “ba_ees kdhjbklZ}fhky \e~hfl
aZijhihgh\Zg4 heBgbf> @ <e<”ih\e*gh "h g_€ p_c ijhp_k mfh\gh ij_*»
m \b]Jey”~e ghlbjvhbokdeZ”"h\
i_jeh™ aZljbfdb aZiZe_ggy
i_jeh” deg_Ibggh]h Jhjeggy
i_jeh”™ “"bnmaecgh]h Jhjeggy
i_jeh” ~“h]lhjZggy
Hkgh\gbf i_jeh~hf sh \ieb\Z} gZ ijhp_k |I_ieh\b*eei ggh”™} Ij_lec |
A"bnmaecgh]h ]hjeggy M pvhfm i_jeh”e riierdikbibEhjgddyly idg&b\z
h[f_"_gzZ eesfelh\ZgZ r\b~deklx ch]h \biZjm ¢ r\b~rdeklx ~"bnma-<€
ih\eljy
>ey ihdjZs_ggy _g_jl_Ibggbo ihdZagbde+\ ~"ba_ey [Z Zgh kdhjh
[j_lvh]lh i_jeh”m « peedhf eed\e"m\ZIb g_I\_jlbc i_jeh”
>h gbkeZ gZc\[venfbo kihkh[e\ egl_gkbnedZpe+€ ijhp_km a]lhjyggy \-
-ihi_j_"~gy i*"]lhlh\dZ iZeb\Z is”e]je\ ]Jhfh] _geaZpey <ehgeaZp-y
-\\_~"_ggy ijbkz*hd ~h iZeb\Z m \b”e \h~b khe_c [Z]jex n_jjhp_
egrbo je"dha_f _evgbo f_I1Ze-\
-aZklhkm\zZjbky*hd ~h ih\eljy m \b]Jey”e \h”"b \h”ygh€ iZjb iz
\m]Je _\h~gbo iZeb\ \h~gx |Z «g
-\ieb\m dhjhggh]h jhajy*m gZ ih\eljygbc azjy” sh a”ecl
mkfhdim\Zevghfm d3;e_dlhjes >
-aZklhkm\zZggy ieZzafh\h]l]h1&)ZiZex\Zggy >
-\bdhjbklZggwph Zdtb\gbo cahlhie\
-~ h~rZldh\_ a[m”"_ggy jh[hgh]h leeZ \ dZf].js alhjyggy "ba_ey >
K j_ ™~ i_j_jZoh\Zgbo kihkh[e\ kdhjhg_ggy i_jeh”m ~“bnmaecgh]h &
_n_dlb\gbfb } aZzklhkm\zZggy ijbkz~db \h”b ~h iZeb\Z m \b]Jey”e \h~
<1? 1Zh~Zldh\_ a[m”" _ggy jh[hgh]h leeZ
GZy\ge ~Zge sh”h \bljzZlb iZeb\Z ijb \bdhjbklZgge <1? } g_h~"
kmi_j _qgeb\bfb < h~gbo \bizZz*"dZo \bljzZlZ iZ&@\Z[a[geVvrai}bwidyvky
[19@ < egrbo \biz~rdZo fzZ} fekp_ _dhghfey iZéh\Z 20@ | _Jhaadbe"
gZ\ " gbo m ~ _j eZo \e"hfhkl_c sh”h \bljZlb iZeb\Z \bagZqZ}lvky
nZdlhje\ hkh[eb\hkle dhgkljmdpe+<€ 1Z | _ogeqgbc klZg "ba_ey j_"bfb
1Z g >h\_~_gh sh vyd ijZz\beh ijb ~“h\_~_ghfrogtgdly hidimzighadmke |
"ba_ee+ sh ijZzpx} gZ \bkhdhydekghfm ~ba_evghfm iZeb\e _dhghfs£
_fmevke€ hgedm\2lp g_kee”r >
Lhfm aZklhkm\Zggy <1? } gZc[eevr "hpeevgbf ijb _dkiemZlZp+£€ k
\Z°dbo ¢ *_r_\bo khjlZo iZebZ&b\”Ze ribh pldbh \bdhjbklh\m}Ilvky gZ fhjkvd
nehle a f_lhx h”_j Zggy ~h~ZIdh\h]lh ijb[mldm \e” jrealgbfps pegb \
"ba_evgbf e« \Z dbf iZeb\hf
l1gre kihkh[b fh gz \\Z2"ZIb "jm]hjy~gbfb Ijb ~h\_~ ghfm jh[hghf
ijb \bdhjbklZgge \bkhthydhekgvgh]l]h iZeb\Z €0 _n_dlb\geklv g _agZ
pvhlh azZzklhkm\zZggy jZ*«hzZdlb\gbo eahlhie\ yde gZghkylvky gzZ kI
klZgh\eylv \ _ebdm g [_ai_dm ey a“hjh\'y i_jkhgZem ydbc h[kem]
peehfm Lhfm €0 ijZdllkggggyodBjibjhg_g_
Jhaleyg_fh ~hdez”~ger_ f_oZgeaf \ieb\m gZ ijhp_k a]lhjyggy
almjx\Zggy ]Zah\h]h k_j_~h\bsZ
Kdhjhg_ggy Ij_Ivhlh « q_I\_jlh]lh i_jeh*m fh gZ ~hky]lb aZz
*gl_gkbnedZpe€ ijhp_km |_iehfZkhh[fegm fe  djZbedfyflZailt\db\Z [Z
kK_j_"h\bs_f
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>ey jer_ggy pvhlh az\~rZggy ~hkblv _n_dlb\gbf } kihke[ AT
Imj[meeaZpe+€ jh[hgh]h leeZ

>h~Zldh\_ a[m” _ggy Imj[meeaZpey ]Zah\h]h k_j_~h\bs
r\brdeklv ijh]je\m « \biZjm djZi_ev jhaibe_gh]lh iZeb\Zz

<e"hfh sh a[mj_gbc jmo ih\eljygh]h azZjy"m \ aZ]Zevgl
ij_"klZz\blb m \b”~e kmfb ~\hdbhkdpZVoh\Pplo]h [Z imevkZpecgh]h N
_dki_jbf_glZevgbo ~hkee”"" _gv > @ [meh \bagZgq_gh sh ime\
ih\eljygh]h ih\Itpdoreeg”je "ba_ey kdeZ~Z} \oN N h \eNM k _j_ gVl

ljb \bdhjbklZgge hk_j_~g_gh€ kdezZ”"h\h€ r\b~deklv ihlhdm
djzi_ev iZeb\Z ~hkblv r\b~rdh \bje\gyxIvky hl _ ijhp_km h[Am\n
[m”~_ 1jb \ieb\e imewdEexclg\h€ Imj[me_glgh]lh jmom jh[hgh]h lee
\heh”exgqb \bagZq_ _ghx fZkhx |Z g _jpe}x g_ \ afhae lhqgh
imevkZpec ¢ hl _ [m~mlv h[*"m\ZIlbky ]Zah\bf k_j_"~h\bs _f

GZ jbkgzZ\_" gZ "bgZfedZ afegb jhafejm dZ2ie\Z ™Mb a Z&kvghjk
\biZjh\m\zZgge ijb Zlfhkn_jghfm Ibkdm \ kihdecghfm |Z imevl
k_j_~h\bse ijb I_fi_jZImje k_j_"h\bsZz fK 1Z gZklhle imevkZp-s

a
a
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JbrgRde>bgzZfedZ afegb jhafejm djZiee "ba_evgh]h iZeb\:
kKihdecghZmh[mj_ghfm ih\eljyghfm k_j ~h\bse
dl +t7heZf |j dj&lDetsneZf |j kdeygh€ dmee gZ ydm \erZeZkv djZ
2+qZk xegl_gkb\geklv imevkZpec ™hj+184&%};
34A22~; xg_a[mj_g_ ih\eljyg_ k_j_"h\bs_

A gZ\_" gbo ]JjZnede\ inhéghzZpal€ ih\eljy a”Zlge kdhjhgm\ZIk
djZiee iZeb\Z Gb gvhx ]jZgbp_x \e” ydh€ kihkl_je]Z}Ivky \iel
]hjeggy } +gl _gkb\geklv imevkZpec "Bh Avhjalgexyr _ggyf ihim g
imevkZpec gZk ijh]lje\m \bjEjhdgyZggy_ev iZeb\Z af_grm}lvky

A gZ\_" gbo ~Zgbo \b~™gh sh imevkZpe€ ]Zah\h]h Kk_j_
_n_dlb\gbf kihkh[hf kdhjhg_ggy i_jeh”~e\ “bnmaecgh]h alhjyggy

>h~rZldh\_ a[mjx\Zggy jh[hgh]h leeZ gZ 1Zdle jhadbj _gg
kljmf_g_f ]Zam Z[h je*bghb

< <lbkgZg_gdh aZijhihgm\Z\ «gl_gkbnedm\ZIb ijhp_k alJhjygc
kljmf_g_f klbkgmlh]h ih\eljy sh ih*zZ\zZ\ky \e” dhfij_khjZ ijb jmik
<FL "~h gb'gvh€ f_jl\h€ lhqdb GFL <bdhjhkmhzgpye pnbe kij_ -
*g”"bdzZlhjgbc Ibkd gZz ijb a[_j_"_gge iblhfh€ \bljZlb 1iZ
aZijhihgh\ZgZ dhgkljmdpey ]Zah\h]h dhfij_khjzZz \by\beZky
ihlm ghkle gZ klbkd ih\eljy i_j _djb\Zeb hljbfZgbc ihablb\gbc _n
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M a\ yadihbf sh \bljZIb _g_j]*€ gZ ih*Zgm \ pbeeg”j je*"bgb aZz
mfh\ f_gr_ \bljzZl _g_jl*€ gZ iD'ZgardEéZam b DAyddih\kvdbf [meh
aZijhihgh\zZgh \bdhjbklh\m\zZIlb ~“ey “h”"Zldh\h]h a[mjx\Zggy ih\eljygh
alhjyggymkkigv \h*"b > @ M j_amevlZle gZ ghfegZevghfm j_"bfe jh[h]
_n_dlb\gZ \bljzlZ iZeb\Z kdhjlhld®y*gZP _c¢ kihke[ IZdh  g_ agZcrh
ijZdlbggh]h aZzklhkm\Zggy m a\ yadm a mkdeZ”~g_ggyf dhgkljmdpe-€ *

< FGZ]b[*g > @ ohfrkm~gh_e+ Q7"ey ~h~Zldh\h]h a[mjx\Zggy
jh[hgh]lh leez \ dzf_je alhjyggy \bdhjbklh\m\zZ\ kazpkdagx\Zrg i_j_"d
Hkgh\gZ qZklbgZ iZeb\Z J[ebavdh \eNr pbdeh\h€ ih~rZqe ih"Z\Z
nhjkmgdm \ dZf_jm alhjyggy ZelydkdBgyY v Z\ZEZKky \ -i_j_"~dZf_ji
aZ\bojx\Zq Hljbfzge \ i_j ~dZf_je ijh~mdlb a]Jhjyggy ih Kkihemt
gZijZ\eyebky \ hkgh\gm dZf_jm a]lhjyggy

>hkee”" ggy 1Zdh€ dhgkljmdpe+€ ihdZaZeb sh ijb jh[hle gZ 7l
iblhfZz n_dlb\gZ \bljZzbA igebbe\Zky7dZd k Jh”~ Z ijb jh[hle gZ \Z dhf
iZeb\s af _grbeZky gZ ] d k ]h~

GZc[eevrbc ihablb\gbc _n_dl \e«* aZklhkm\Zggy ~h”Zldh\h]h a[m
leeZ aZ “hihfh]lhx i-pZ\®Hix)Zqe\ sh hljbfZzgbc ijb jh[hle gZ \Z dhfm
e ijb i_j_\ZglZ _ggyo

ljZdlbgqgh]h azZzklhkm\Zggy ~Zgbc f_Ih” a[mjx\Zggy jh[hgh]h leeZ
m a\ yadm a e<klhlgbhf mkdezZ”~g_ggyf dhgkljmdp+*€ “ba_ey i*"\bs_c
al[eevr_ggyf h[ky]m jh[el a h[kem]h\m\Zggy

F_Ih~*b af_gr_ggy |_iédbo \

l*"\bsblb _n_dlb\geklv \bdhjbklZggy | _iehlb |Z e<g”bdZlhjgbc D
Ahihfhlhx kdhjhg_ggy \lIjZl | _iehlb \ k_j ~“h\bse

<e~hfe |[Zde kihkh[b af_gr_ggy |I_ieh\bo \IjzZI > @

-\bkhdhl_fi_jZImjge kbkl_fb hoheh”” _ggy

-1 _ieheaheypecge ihdjjbdglky\imehd pbeesg”jZz

-1 _ieheaheypey dzf j alhjyggy azZ "hihfh]l]hx kdeZ” _gbo ihjrge
"Zjh\bo gzZzdez~hd gZ ]hee\dm ihjrgy ihdjblly ~_gpy ihjrgy fZl_jeZ
fZem | _iehijh\ergeklv

J_amevlZlb "hkee”r” _gv m pec h[eZklsjgglebdhagZqge 1Z kmi

>ey i*"\bs _ggy | _fi_jZIlmjb hoheh”"m\zZqzZ \ kbkl_fe \gmljergv
g_h[oe*gh ie*ljbfm\ZIbOMOKdAdZ P_ ijba\h”blv *h mkdezZ~g_ggy dhgkl
"ba_ ey

Kl_g”~h\e 1Z gZlmjge \bijh[m\Zggy peeh]h jy™m km~gh\bo “ba._
~n_dlbkpw» aZklhkm\Zggy | _ieheaheypecgh]h ihdjblly gZ ah\gergec
pbeeg”je\ <bljzlZ iZeb\Z gZ ghfegZevghfm | “bfe af _grbezZky *h
gZ\ZglZ HgZ- G a\Z Zxgb gZ |I_ sh [meh j_dhf_g~h\Zgh ijbklr
rbjhdh]lh \ijh\z~" _ggykigwh]m gZ jeqdh\bo km~gZo rbjhdh]lh ijzdl
aZklhkm\zZzggy p_c f_Ih™ g_ hljbfzZ\ > @

J _amevlzZlb hljbfzge ijb \bdhjbklZgges |I_ieheaheypecgbo ihdjblv
g _h~ghagZqgbfb ;Z]Zlh \ ghfm \hgb \bagZgZxlIvky hkh[eb\hklyfb d
iZebW©g ZizZjZImjb dzf_jb alhjyggy \eZklb\hklyfb fZl_jeZem ydbc gz
ihjrgy

GZijbdez" m “ba_es\ a gzZ""m\zZggyf gZ\elv ijb \bkhdbo
\bdhjbklZggy d_jZfeqgh]h | _ieheaheypecgh]h ihdjblly ~ gpy ihjrgy
al[eevr_ggy iBlhfh dlb\gh€ \bljZlb iZeb\Z >\b]mg ijZpx} f ydr_ 1Z _d
GZ ghfegZevghfm j_"bfe jh[hlb iblhfZ _n_dlb\gZ \bljzZIZ5eb\Z af_gt
Z gZ qZkldh\bo }gZbI26[25].

AZ +grbfb \erhfhklyfb | _ieheaheypecge ihdjbllyieMibmlivgdgyb\ klb ~
| _fi_jZImjb ih\eljygh]h azZjy®m gZijbdegpe 1Zdlm gZih\g_ggy af_gr
gZ”ebrdm ih\eljy kdhjhg_ggx i_jeh”m aZljbfdb aZiZe_ggy 1Z aj-
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Abnmaecgh]h ]hjeggy > @ M j_amevlZle |_fi_jZImjz <= fh _
iZeb\Z a[eevrblbky

LZdbf gbghf fh gz ajh[blb \bkgh\hd sh m a\ yadm ea kn
"Zgbo g_h[oe~gh ijh\_klb dhfie_dkg_ "hkee”  ggy kihkh[e\ | i€
alhjyggy ihi_j_~gvh]l]h hoheh”” _ggy ih\eljyghlh azZjy*nkm2z -
alhjyggy aZ "hihfh]lhx “h~"ZIdh\h]h a[m”~" _ggy jh[hgh]h lseZ

<bkgh\db

1. Hrgbf a i_jki_dlb\gbo kihkh[e\ agb  _ggy \bljZlb iZeb\Z } k
\IjZI m kbkl_fe hoheh”  _ggy Kljbfmxqgbf nZdlhjhf m azZklhkm\
dzf_j alhjyggy 1} ghZIldh\h]h ie”e]je\m ih\eljygh]h azZjy"m \e~?
alhjyggy

2.Dhfi_gkm\zZlb g_]ZIlb\ge gZkee~db ih\ yaZge ae+ afcev
ih\eljygh]h azZjy”m \ | _ieheahypecgbo dZf jZo a]lhjyggy ijhih
\bdhjbklZggy "h~ZIdh\Bylgyafimyx\jygh]l]h azZjy"m

3.GZc[*evr n_dlb\gbfb kihkh[Zfb m"hkdhgZex\Zggy jh[hqgh]

taf_gr_ggy jhafejm djZiee iZeb\Z

tegl _gkbnedZpey ijhp_km h["m\m djZiee iZeb\Z a JZah\bf k_

| jrbc gZijyfhd a”eckgx}lvky azZ ~hihfh]hxme«Xi\bjkdagw dgid
Aim]bc kihke[ "h~rZIdh\bf a[mjx\Zggyf ih\eljygh]h aZjy"m \ dZf_j

E1L?J:LMJ:

1. B\Zs _gdh G : <Zlg_j < : =paoleWwdu <lhieb\gu_ kbkl_
we dljhgguf mijZ\e _ gbljderhhqqigdh ithkh[b_ ;ZjgZme :e
BB Ilheamgh\Z

2. =j_oh\ EB\Zs _gdh G : FZjdhhieb\gZy ZiiZjZImjZ b kbl
mijZ\e _gby "biaF e ¢ |b:Ahgh"ZI1Z k

3. L jFdjlbgvyg FZabg] FHkh[_gghklb Zddmfmeylhjguo kbkl_
[hevrhc pbebg”~jh\hc fShhxllbe kljh _gb_ <« K45.

4. K\bklmez :PZIb_\kdbc > > >mArdbégp\us_Bb_  dZqg_kIl\z
kf k_h[jZzah\Zgby ijb bkihevah\Zgbb J]]Zahh[jZaguo "h].
lhieb\m Ijh[e_fu nhjkbjh\Zgby b gzZ”_ "ghklb ljZdlhjguc
"blzl _e_t jfAk_khxaghc dhgn <eZ”"bf#j. K

5. ;jbebg] Gukljhoh”gu_ "“ba_eb Fhkd\Z FZr]ba k

6. E [\ HFGIh?*u memqgr_gby kf_k_h[jZah\Zgby \ km~*
Gh\hkb[bjkd GBB<L k

7. K\bjbrh\ XKf_k_h[jZah\Zgb_ b kibhaZelyo \E FZrbghkljh_

k

8. ; _kgzjh\ ?DG \hijhkm h \ebygbb ~\b" _gby \ha”“moz \
bgrbdZlhjguc ijhp_kk q_luj_olZdlgh]l]h ~\b]Zl ey >\b]Zz
klhjzgby k[ gZmqg |[|j OZjvdh\ OZjvdh\kdbc Jhkm~ZzZjl
196 <ui 8.

9. B\Zgh\ <G5 dhlhju_ j_amevlZlu baf_j gbc kdhjhklb ~\b"
dzf_j_ k]lhjzZzgbylWZalkejy b k_evohafZrbgu KH2

10. E_[_~_\ H Zjlugh\ Do DZeZrgbdh\ K : R_jhfh\
Kh\ _jr_gkl\h\zZgb _ | _ ogbg_kdhZzpbbwdkkmmiz\uo "ba_e\

jl]_Ibg_kdbo mklZzgh\hd mq_[gh_ ihkh[b_ Gh\hkb[bjkd

11. Oh\Zo F K[ hkh[_gghklyo ijhp_kkzZ kf_k_h[jZah\Zgby
[ukljhoh”guo ~“ba_eyo k dZf_jZfb k]hjZgby jZaebqgguo Ib
Fhkd\Z FZrblghdbj_ B6.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

JZae_cp_\ G N Fh” _ex\Zggy 1Z hilbfeaZpey ijhp_km a]lhjyc

\gmljergvh]h alhjyggy k[ ijZpv OZjde\ <bsZ rdheZz k

AZoZj _gdhL; hjby dhjZ[_evguo ihjrg_\uo ~\b]Zl _e_c¢ E <FHE
k

FZeh\ JJXzZ[hqg ijhp_kku b wdheh]bg_kdb_:dEfh[bléxgZyK

ijhfure _gghklv < KA5.

E [_~_\ HK&fh\ < : DZeZrgbdh\WbKIl._eb \gmlj_gg_]h k]lhjZgby

j_gguo km~h\ Fhkd\Z LjzZgkihjl k

Lherbg <Bbjibg_gbdh\JK]mebjh\Zglbjdmeypbb hljZ[hlZ\rbo ]Zah'

km~h\h]lh kj_~g_h[hjhlghib]Zbae ekljh _gb_ <« K 46.

le_kh\kdbo Bgl_gkbnbdzZpby ijhp_kkh\ \hkiezZzf_g _gby b ]hj_gby

km~h\uo "ba_eyo ihkj_"~klI\hf iezaf_ggh]lh jZajy*Z Zuyhj_n "bk!

kl_i dzZg”™ |_og gZmd E k

Hamid A. Emulsion eaffuel of emulsion ean fueombustible pour motors a pollution

ambient reguite. These dock. 1 ug. Univ. Pierre at Marie Gurie Paris. 1976. P. 81.

Cornet J.Emulsified fuels in compressionngion engines / ed. by WNero. Industry

and Enginearing Chemid 955. Vol. 47. P. 2132141.

Thorp J.Running diesel on water / ed. byThorp, G.Armstrong, PKasoulakosMar.

WeekFebr. 1980.Vol < P.54%60.

Fbjhg _gdh Bkih[_gghklb Widkikem km”~h\uo “ba_e ¢ gZ \h~hlhieb

wfmevkbb Gh\hkb[bjkd GzZmdZz Kk

IbkgZg _gdh Bkke "~h\zZgb_ ~bgZfbdb \boj_h[jZah\Zgby \ i

pbebg”jbq_kdhc dzf_j_ k "bzZf_ljZevgh gZijZ\e_gghc hk_Kk¢t

gZmqggu_ Ijm~u Fhkd\zZ .128%ui K
E [\ H &Zjlugh\ :: DZeZrgbdh\ K : R_jhfh\ E :
Kh\ _jr_gkl\h\Zgb _ | ogbqg_kdhc wdkiemZIlZpbb km~h\uo

wg_j]l_Ibg_kdbo mklzgh\hd mqg_[gh_ ihkh[b_ Gh\hkb[bjkd G=
GZ]b[bg <HF \ebygbb ij_~dzf_jgh]h kilklib[Zzjz&d&Zgho ]JZah\ \
pbebg”jZo gZ ijhp_kk k]hjZzgby Iy  _eh]h Ihieb\Z Ijm~u GBB<L
Gh\hkb[ bgkl bg™ \h~g IljZgki A58.ui K

K_eb\_jklh\ <;FZkeZ\kdbc F B Wdhghfby lhieb\Z gZ j_qghf neh
LiZzgkihjl k
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ShtrybetsV.V., Voichenko T.O., Bairamova O.V., TkachenkoV .V.
METHODS TO REDUCE FUEL CONSUMPTIONS WITH MARINE DIESELS

Energy is one of the fodations of the existence and development of human civilization. Due
to their energy efficiency, diesel engines have now supplanted other types of power plants on
river and sea vessels, and in the foreseeable future they will maintain a dominant pobitign.
the article defines that one of the promising ways to reduce fuel consumption is to reduce heat
loss in the cooling system. The restraining factor in the use of insulated combustion chambers is
the phenomenon of additional heating of the air chamgenfthe walls of the combustion
chamber. It is proposed to compensate for the negative consequences associated with an
increase in the temperature of the air charge in the Hdmeatlating combustion chambers by
using additional perturbation of the air chge. The most effective ways to improve the workflow
are:

- reducing the size of a drop of fuel;

- intensification of the process of blowing a drop of fuel with a gaseous medium.

The first direction is carried out by increasing the injection pressure, lrmdeécond method
by additional perturbation of the air charge in the combustion chamber.

The main methods of improving the mixture formation process are described: increasing the
fuel injection pressure, increasing the fuel injection pressure, applysgdditives to the fuel,
twisting the air charge, using magnetic and electric fields, improving the combustion process,
reducing heat loss. The first method has its types, namely: increasing the fuel injection pressure,
the use of gas additives, twistitige air charge, the use of magnetic and electric fields. A brief
description of each of them is given. The graphs for some research methods and determining the
essence of each of the above are considered.

Emphasis is placed on the fact that it is possibleompensate for the negative consequences
associated with the increase in the temperature of the air charge in theinkekiting
combustion chambers by using additional perturbation of the air charge.

Key words: fuel consumption, energy efficiency, Ifygeparation, marine diesels, fuel
reduction, process intensification.
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RIjb[ _pv < < Ee¢]Zg_gdh < < LdZq_gdh < < Jys gdh H 1

>SHKE1>@?GGY G?KIJ:<GHKL?C LMJ;H<:GBO ><B=MG
<BKHDHR<B>D1KGBO KM>?G

< klzZlle ijh\_~ _gh "“hkee<”"_ggy fh eb\bo g_kijz\ghkl_c Imj
\bkhdhr\b~rdekgbo km”"_g Jha]eydkmlhbf hkigedgge |1Z | _hj_1Ib
"hkee"" ggy ijbk\yg_ge [hlbfzZf \jhagZq_ggx hkgh\gbo ihdZagl
km~rgh\bo "ba_evgbo g j] Ibggbo mklZgh\hd \ _dkiemZIZp-€
"hkeer"gbo hjl]ZgeaZpeyo <GA yd \ MdjzZz€ge 1Zd « aZ dhj™hg
ijZdlbggh \e*"kmlge gZmdh\h pbyodZgmZqghrby kijyfh\Zge gZ ies"
_n_dlb\ghkle dkiemZlZp+€ ijhimevkb\gbo dhfie_dke\

le~dj _ke _gh sh \ mkvhfm k\ele rbjhd_ jhaih\kx”"  _ggy hljb
dzIl_jb yde \erghkylvky ~h deZkm \bkhdhr\b”rdekgbo |Z ijba
\bdhggdg ki_peZevgbo azZ\"Zgv ¢ eg”b\e"mZevgh]h dhjbklim\Zgg
pbo r\brdekgbo km”_g \bgbdzZxlv \e~fh\b 1Z g_kijZ\ghkle ih\fy
hkh[eb\hklyfb ijhimevkb\gh]h dhfie_dkm Z 1Zdh  ihfbedh\bfb
ijba\h”~blv ARh\bs _gbo gzZ\ZglZ"  _gv gZ ]heh\ge ~“\b]Jmgb \bkhd
r\brdh]h \boh”m a eZ"m kdezZ”"gh€ _g_j] Ibggh€ ZiZjZImjb <bq
"h agb’ _ggy [_ai_db fhj_ iez\Zggy ijhklhx km”~_g Z I|zZdh"
km~rgh\eZkgbde\ gz €€id | fEdJImZevgbf } "hkee”" ggy ijbgbg
g_kijz\ghkl_c 1z azZ[_ai_gq_ggy dhfie_dkm | _og-fighébd4gbaj]
aZoh”e\ "ey €0 ihi_j_ " _ggy Z[h fegefeazZpe€ GZijyfdZfb ih
jhajh[dzZz f_IhA"bdb sh”h i«"\bs_ggy _nemdidVgarlEler\bdldekgbo kn
gZkldh\h azZgmj_gbfb ]J\bglzZfb gZ hkgh\e dhgljhex iZjzZf_Ij
dhfie_dkm~r"kmfdhf ~Zgh€ jh[hlb } ~hkee<”" _ggy hkgh\gbo
ijhimevkb\gh]h dhfie_dkm \bkhdhr\b”rdekgbo km” g a qZkldh
ljh\_"~ gbc ZgZeea _dkiemZlZpe+€ r\brdekgbo km”_g ~ha\heb)\
ZdlmZevgbo dZaogkemg\dhbbo az\"Zgv jhal\fyaZggy ydbo g_h[oe”"
_n_dlb\ghkle 1Z gZ~ecghkle nmgdpehgm\Zggy IZdbo Imj[h\Zgbo
Dexgh\e kehjEimevgbt dhfie_dk g_kijz\ghkle km~gh\Z
mklZgh\dZ Imj[h\Zgbc *"\b]lmg ZgZeea km” _g

lhklZgh\dZ ijh[eG® | _i_jergec gZk \ mkvhfm k\ele rbjhd_ jh
hljbfZeb fZee dhjzZ[ee dZI_jb yde \eA*ghkylvky “h deZkm \bkhd
yd ijZ\beh 7"ey \bdhgZggy ki_peZevgbo azZ\~"Zgv c e+g”b\en
Hkh[eb\eklx \bkhdhr\brdekgbo km”"_g <RK } o or\mfadeeRIv o i
\h~ hlhggZ geklvhyghg

>\ho\Zevgbc ijhimevkb\gbc dhfie_dk ID [Zdbo km”_g
\bkhdphhjhlgbo <H> Jheh\gbo "\b]Jmge\ => kmfzZjghxd«hlm g
j_\_jks\~*mdlhje\ Ihjkehggbo \Zee<\ ea ijb\h”*Zfb :jg_khgZ a q
]\bglZfb QA= nedkh\Zgh]l]h djhdm Hkgh\ge j_ "bfb jmom
\h~"hlhgZ gbc <J I|Zclexkkmxqgb

M ijhp_ke _dkiemZlZp+€ pbo r\b*rdekgbo km”~_g \bgbdzZxlv
ih\fyazge a dhgkljmdlb\gbfb hkh[eb\hklyfb ID Z IZdh" ihfbedh)
ijba\h”~blv ~h ie*"\bs _gbo gzZ\ZglZ _gv gZ ]heh\ge ~“\b]Jmgb \k
r\brdh]h \boh”m a eZ"m kdezZ”~gh€ _g_j]_Ibggh€ ZiZjZImjb

47



S}l Teeee s P8 e 1], 2021

<bgbdzxqe \e~fh\b ijba\h”~ylv “h agb _ggy [_ai_db fhj_iez\Zggy
Z |Zdh™ "h agZqgbo \bljZl km~gh\eZkgbde\ gZ €0 j_fhgl HI _ ZdImZ
ijbgbg \bgbdg_ggy g_kijZ\gdiklg cglgy adfie _dkm | _ogeqgbo |IZ hj]JZg-a
f Th"bgqgbo aZoh”e\ "ey €0 ihi_j "~ _ggy Z[h fegefeaZp-£

:gZe*a hkZlggeo "~hkee”" gv e«?dkiejdfZgtZevge 1Z |_hj _Ibgge
"hkee”" ggy ijbk\yg_ge j_"bfzf jh[hlb ¢ \bagZqg_ggx hkgh\gbo ihc
kmigh\bo “ba_evgbo _g_j] _Ibggbo mklZgh\hd \ _dkiemZlZp<€ ijh
gZmdHRWkeergbo hjJjZgeaZpeyo <GA yd \ MdjZ€ge 1Zd « azZ dhj*h
ijZdlbggh \e*kmlge gZmdh\h h[%jmglh\Zge |_ogeqgt_Jkrbgmy |Z hj]-:
aZoh”b ki\NZ§e gZ i**"\bs _ggy _n_dlb\ghkle dkiemZlZp+€ ijhimevkb)
r\brdekgbo km”~_g *ea QA= gZ jeagbo j_"bfZo jh[hlb <ijh\z~" _ggyf _1
I1Z aZkh[s\ hpegdb klZgm km~gh\bo | _ogeqgbo aZkh[e\ KLK az\"
[ _ ai_ggh€ _dBEt€EmZEZf _gle\ km~gh\bo _g_j] _Ibggbo mklZgh\hd |
azZcfZebky :ddrmer_\  FZkeg ZiKem]| ®ZjZqmg DmE-+dh\
H HDhehfe_ _pvF2”Ajkvdbc FBriegkvdbc IKidh\ <R1}}\ I1Z «g

'gZe+*a el _jZImjgbo ~ j e "eybbD kmb&deka QA= ihdzaz\ s
j_dhf_g”"Zpeyf sh™h hjl]ZgeaZpe+€ |Z mijZ\eeggy [_ai_qghx _dkiemZ
km” g “"hklzZlgy m\Z]Z g_ ijb~eey}lvky

F_1Z klZlihey]Z} m ~hkee”  _gge hkgh\gbo g_kijZz\ghkl_c ijhi
dhfie_dke\ \bkhdhr\b~rdekgbo ikmZegrhMey \bjh[e _ggy h[%jmglh\Zg!
j_dhf_g~Zpec sh™*h €0 mkmg_ggy

<bdezZ” hkgh\gh]h fzZKmé¢gema QA= hljbfZeb rbjhd_ aZklhkm\Zgg:
\bdhgZggy ki_peZevgbo az\~zZgv iZljmex\Zggy hohjhgz ~_j Z\gh]
[jZdhgv}je\ 1Zd « "eydbdkiZ jbjkva gv >h kdeZ”m IZdbo km”~_g fh ml
MZ <H>h9jZzagbo => 078 kmfzZjghx ihim gedlx ph-jjkbmdlhjb
=) lhjkehgge \Zeb &(17%$'16& =+ ijb\h~b :jg_khgZ 7Z+Q '*VF
nedkh\Zgh]l]h djhdm 5ROOD R\_cpZjey |jbk

10

LTZ ;

-t
- .

JbkmghldtHkgh\ge nmgdpehgZevge \maeb ijhimevkb\gh]h dhfie_dk
km”~ g a gZkldh\h aZgmj_gbfb ]J\bglZfb
1+]heh\gbc "\bpng\_jk_ "mdlhgt_eZklbgqgZ fmnlZz
4 xtlhjkehggbc weZj*"ZggZ fmukA jhrZjgbgdhjimk dgjpv
km~rgZt]erjhpbeeg#£]j [gbc \Zet]j _[gbc ]J\bgl

Hkh[eb\eklx IZdbo km”~_g } "\Z j_"bfb jmom <bo+*® km~"gZ gZ =.
"hkylg_gge* g_h[oes~rgbo iZjZf_Ilje\ jmom |Z afegb iheh _ggy dmlZ mklz

=heh\gbc "\bJmg 078 9 jbk F km~gh\bc qhlbjWEd|glvgbc
Mblmg a j_]ekljh\bf gzZ~"m\hf 1Z ghfegZevgldx|ihGhfggklxvgZ
qzklhlz h[_jlZggy dheesgqzZlh]lh \ZeX® kddBfzZh\Zge nZab ih~"Zqgs
"ba_evgh]lh iZzeb\zZ kihkh\gh ~h dh ghljhbj>" @ mHdh]re ph{kIx j_Jekljh\h:
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kbkl_fb gz**m\m a "~\hfzZ Imj[hdhfij_khjZfph[hiIZ hppgk]lh LD m
agb™ _gbo gzZ\zZglZz gv 1Z i**"dexgq_ggy “jm]Jh]h LD m ahge i\
le"dexq_ggy *jm]h]h LD a”eckgx}livky _e_dIZhggdixy kbl ngkfmij

JbmgRRd&ENhIh JTheh\gh]h "\blmgz 078 9 0
gZ kl_g”e aZ\h™”m \b]hlh\ex\ZqZ

J_"mdlhj =) 4 Zjibk_\_jkb\gbc <_~mqgbc \Ze j_"mdlhjZ i
h[_jlZggy \e” dheegqZlh]l]h \ZeZ => q_j_a _eZklbgdmhifmagdm
j_"mdlhjz > @ J_\ _jkm\zZggy a”“esckgx}lvky aZ “hihfh]hx *

oh m 10 1Z az~gvh]l]h oh m AO d_jh\Zgbo J**jhkbkl_fzZfb G
\klZzgh\e_ge* gZkhkb kbkl_fb ]Je*jZ\eedb ijb\h"m :jg_khgZz

Lhjkehggbc \ZIe7 $4AG&' jbk[ dhfi_gkm} \bgbdZxqge \ ki
h[ _jlZevge dheb\Zggy 1Z hkvh\e i j fes ggy > @

[
JbkgHdtd \_j&_~mdlhj Z 1Z Ihjkehggbc \Ze |
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ljb\h~b g_khgZ jbkb]Jhlh\ey} nejfZz 7ZQ 'eVF KR: <klzZgh\e_
km~rgZo ijb\h~*b :jg_khgzZ ij_~klzZ\eyxlv kh[hx g _jmohfbc dhjimk
neZgp_f “h ljZgpy km”~gZ Jmohfm qZklbgZ ijb\h*m a }*"gZgZ a g_]j
ih\hjhlgm rZjgejzZz 1Z kbhkipkdbéesd*fe\ jbkjb\h~b azZ[_ai_gmxlv afegm
A n_j_glzlZ d_jm\Zggy gZijyfdhf jmom km~"gZ aZ dmjkhf > @

JbrmgledDhgkljmdpey ijb\h*m :jg_khgZ > @
1 +\o*~*gbc \Zenihjgbc rZjgej J**jhpbe]=gd}hpbe«dprhjhlmz
]**"jhpbeeg”j gZbdLobkgbc qhaolhie j gqdZ
7 tih\hjhlgz »" _c"\m~rg&]jmgbc \Zehihjgbc i*~rbigbd
10 tieZ\ghbd thihjgbc ie~rbigb#tidZj*ZggZ fmnlZz

QZkldh\h aZgmj_g- ]jz{gklbdlyilbinsdkh\Zgh]h djhdm > @ > @ AZ
lhfm sh ]j_[ge ]\bglb aZgmj_'ge\lgdexqZ}lvky hiej ih\ yaZgbc a \Zel
djhgrl _cgzZfb a\bggbfb ~ey |jZ*"bpecgbo ko _f

Ydsh |I_ogeqg_ h[kem]h\m\Zggy |Z j_fhglrmdlkazfb\\pldhfdom}ivky
nZoe\pyfipjfb\bjh[gbdZ |Ih h[kem]h\m\Zggy |Z dhgljhev |1_ogeqgh]h
ijb\h~m :jg_khgzZ ijh\h”*blvky kbeZzZfb _deiZz Z aZ _dkiemZlZpecgbfb e«
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ihdZagbdb LK \bdezZ”_ge g_ih\gh « gZcqZkler_ a\h”ylvky ~h h
A"hdmf_glZzkbbedZpecgbo Kmkieevkl\ gZijbdez” \bfh]b ~h pv
Zdlb\gh]lh mijz\eeggy km~ghf K:MK g_ agZoh”ylv gZe_"ghlh
dhgljhex €0 | _ogegqgh]h klZgm g_ jhajh[e_ge* > @

Djef nejfb 7Z<Q '<VF ijb\h~b :jg_khgz \bjhléiydveE c GF
jbkmgdZo gZ\_" gZ dhgkljmdpey ijb\h”e\ 0¢Qe5H[ |1Z 6HL
azZcfz}lvky nejfz =) Gef_qqbgz > @ <e~feggeklv ijb\h~ne)
7Z+Q '*VF ihey]Z} \ mklZgh\pe Je*"jhpbeeg”je\ ihVthjhjlzmgpyh
r\brdekgh]h km~gz fe  ]j_[gbfb \ZezZfb >ey ihdjZs_ggy _dKki
jhajh[gbdZfb [meZ ijb*ee_gZ m\Z]Z hilbfZevghfm mijZ\eeggx kr
M ijb\h~"Zo 6HDS5H[ i*~chf IZ ih\hjhl ]j_[gbo \Ze+\ a”eckgx} h"l

JbhgBdtljb\er ©6HDS5H[2 > @

GZ jbk ij_~klzZz\e _gbc ID a Z\lhfZlbgghx “bn_j glh%dhx
ODUWXQH Ch]lh dhfihg_glib *madhjj _ymjkec kbkl_fZ dhgljt
d jm\Zggy h[ }™dphg¢\hd\Zevgbc dhfie_dk Dhjimk ijb\h™*m djei
"h ljZzgpy km~gZ Z ch]lh jmoeb\Z qZklbgZ i**\erm}livky ~h |ljZgp
sh ~ha\hey} ih\ _jlZIb \Zeb m \ _jlbdZevgec iehsbge \ f "Zo
aZleb[e_ggy QA= <« \Wwdk¢baenlgdBEge ~h f "ey d_jm\Zggy dmjkl
Jhajh[e_gZ kbkl_fZ d_jm\Zggy Z\IhfZlbggh \bagZqZ} hilbfZev
az”"Zghfm j_"bfe jh[hlb ID =e<~jhpbeeg”jb gZobem ¢ ih\hjhIim jh:
dhjimkzZ km~rgZz
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Jbkg®d&ljhimewb\gbc dhfie_dk ©0DULWXQH?2 > @

GZ \enrfegm \eN ID ODUWXQH gZ ijb\h7~e jg_khgZ nejfb 72Z-C
ih\hjhlhf « gZobehf ]j_[gbo \Zees\ a”eckgx}lvky km~rgh\h”e}f azZ ~h
]*"jZ\ee<db

I _j_\Z]b ijb\h~m :jg_khgZz

- \bkhdZzZ r\b~rdeklvikmAgy¥Ygyge a [jZ*"bpecgbfb ID

- gbavdzZ \bljzl|Z-ifZ&bhghgbo fZl_jeZe-\

- f _gr_1Z[Zjblg_ hke"Zggy km~gZ

- iheeir_gzZ fZg_\j_geklv gZ feedh\h”""y

- afegZ gZijyfm jmom km~gZ aZ jZomghd afegb gZijyfdm mihjz

- ijhklbc fhglz® « ~ fhglz"”

G_"heedb ijbygrtkhgZ

- \bkhdz \Zjleklv « dhrlh\gbc j_fhgl

- i*"\bs gZ \e[jZp-y

- h[f_~_gbc j_"bf fzdkbfZevgh]lh gzZ\ZglZ  _ggy

- g [_ai_dZ ihehfhd ~_1Ze_c ijb\h”~m ijb r\Zjlm\Zggyo

- gbavdZ _n_dlb\geklv jmom km~gZ gZ AO

GZ [Zdb km”~_g a QA= sh _dkiemZI|raGhijgkyf hjkvgkhjfmh[Zk _cge
[m\ ijh\_"~ _gbc ZgZee+a €0 azZ\ZglzZ _ghkle a ihqzZldm _dkiemZlZp+£€
gZijZpx\Zggy g_ i_j_\bsm} \enr jeggh]h nhg”m jhPhghgdeddZngh jbk
ihJh~rgbfb mfh\zZfb gbavdhx fhj_iezZ\geklx 1Z kikgixgjjXgkal2zg"g -
k_j\ekgh]lh h[kem]h\m\Zggy <fihjlgh]h h[eZ”"gZggy

>7Zge aZ gqZkhf jh[hlb => gZ jeagbo j_"bfZo ijb\h”*ylvky gZ djr
jbk Hkgh\ge j_"bfb jh[hlb => \e«~ oY kédb8Z”Zxlv [ebavdh \en
azZlzZzevgh]lh qgqzZkm jh[hlb L{fbbImegklv az\ZglzZz _ghkle km”_g m ec-lg:
ijZdlbgghjXab i_j \bsm} azZz\zZglZ _geklv m abfh\bc i_jeh”™ sh ih\fyaz
j_"bfhf €0 jh[hlb
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JbkghHad K _j ~gvhjeqge gZijZpx\Zggy => \ _dkiemZl.

QzklhlZh[ _j 14
o\-1

=e<knx gbc

<h™hl hgZ" gbc
j " bf

Jbkgill +QZk _dkiemZlZp+€ => gZ jeagbo j_"bfZo jh

>ey ZgZeeam \e~fh\ 1Z g_kijZ\ghkl_c ID ea QA= \b”"ee _g-

\maeb [MbR dhjimk km~gZz ]Jheh\gbc AM\bPmgdlhj j_\_j&Zklbe
fmnlZz Ilhjkehggbc \ZEggZ fdnrz -edhdhaghbc i*~rbigbd
li_[gbc \Ze li_[gbc ]\bgl kbkl_fZ JerjhmijZ\egddy " _g-

oZjZdl_jge \e~Afh\b « g _kijZ\ghkle hkgh\gbo nmgdpehgZevgbo \m
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*a QA= jhde\ _dkiemZlZp+EZEfb>gnh¢fzpe€ kem beb nhjfmeyjb | _og-
klZzZgm \Zolh\e "mjgZeb 1Z "mjgZeb | _ogeqgbo aZkh[e\

LZ[ebpy® G_kijZ\ghkles hkgh\gbo nmgdpehgZevgbo \maee+\ ijhimevkb\g
gZkldh\h aZgmj_gbfb J\bglZfb

<maeb 17 G _Kki Km*@ZqZkldh\h aZgmj_gbfb
¢ | e f glb ki ‘9hkL ¢ < < < < <l <kvh]
- = = % |E[I[|E[JI[JENI[|ELIL] E[[I[|E[I[|] EI| I
1 |[Dhjimk km~ 4 1111 |1
2 =@ 2 1 1
3 [J_\_4jk *mdl
4 |?eZklbqggZ 6 1)1 1 1|2
5 [Lhjkehggbe| 14 |1 1 1 1 [1]1]1] 473

Jhaleygmle \bs_ g_kijZ\ghkle o \eAfh\b ID ea QA= ij_"klZ\e_ge- nm
1kedZ\b jbk

| hj mm _ggy
Dhj i nk kmtgZ Lj s bgb\ |j Zgpe f _oZgwqgh€f pghkl « Dhj i nk kngZ
kmitgZ fZl_jZed
I hr dh* _ggy
N j H[j b\ _eZkl bagh€ ni hj gh]h _
J-tmny fmlb i A1 bi gbdZ j _[gbc\Ze
Kbkl _f z <bl <Zggy f Zkl beZ I hr ™ _gay
“j2\e 4] _arms «<vg_agy aZobkgh]h ghoez Kn _jhr Zj g4
1] 2\ eb ]j hpbeghj & ghlh g | ] 99
I hkeZ[ e_ggy I hj nt _gay p_glj m Zggy
= I hj khgghlh \ ZeZ a e s
dde gv H[j b\ ]%j 2\ exygbo : ]jgg[ ébf I'jhfe gbc\Zze
] hpbegh] 4 r eZg]4 -
I hr dh” _ggy ehi ZI _c = [gbc ]\ bgl

\ J
G_kij 2\ gkl v kmhgZ

JbgH2+>2]jZfZ 1kedZ\b g_kijZ\ghkle km~rgZ

G _kijZ\ghkle ID *sa QA= |ljesbgbzZgdjhjlZ2ddagdynftgklibezZz \bgbdZxlv
1ZjZglecgbc i_jeh”~ « } j _ameviZlhf jh[hlb => gZ i*"\bs_gbo gzZ\zZglz"
\e[jZp+*€ _e_f_gle\ ID ea QA= <e~fh\b ijbal_eb ~h ijhklh€\ km~_g -
j_fhgl GZ "Zev 9gZ km~"gZo *a QA=Z dhgbheoh]z hiZeggd ID f _Ih"Zfb
[ _ajha[ejgh€ "eZ]ghklbdb \ _dkiemZlZpe+€ g_ ijh\h~blvky
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<bkgh\dber*kmfdhf ~Zgh€ jh[hlb } “hkee”” _ggy hkgh\gbo
ijhimevkb\gh]h dhfie_dkm \bkhdhr\brdekgbo km”_g a qZkldh\
ljh\_" gbc ZgdkieanZl|Zp+€ r\b~rdekgbo km”~_g ~halheb\ ajh[blb
ZdlmZevgbo -dZogklm\didbo azZ\"Zgv jhal\fyaZggy ydbo g_h[oe”"¢
_n_dlb\ghkle IZ gZ~scghkle nmgdpehgm\Zggy IZdbo Imj[h\Zgbo

GZzZijyfdzfb ih~"Zevrbo "~hkee”  _gv f}hpai[dsh” h ie*\bs_g
_n_dlb\ghkle _dkiemZl|lZp+*€ r\b*dekgbo km”~_g *a QA= gZ hkgh
ydZ ~“ha\heblv

- hpegx\ZIlb klZzg _e_f_gle\ ID

- ihi_j_~"ZIb g_kijZ\ghkle ID ea QA=

- dhj_Im\ZIb "e€ _deiZz Z \ jZae- ihlj_[b ijb _dkiemZlZp+€ k

E1L2:LMJ:
1. 1jZ\beZ dezZkkbnbdZpbb b ihkljhcdb fhjk&hpk &kt \ ] bk
Km~rhoh”kI\Z KI k
2. 1jZ\beZ deZkkbnbdZpbb b ihkljhcdb \ukh dtkjcidjthk ljg g b kikjm
KmAhoh kK K
3. J> - Jmidh~KkI\h ih wdkiemZlZpbb kmAh\uo j_~m

ZF2050/ ZF Friedrichshafen AG-B8038. Friedrichshafen, 2007. C. 9.

4, Dhjulh\ GQZklbggh ih]jm  _ggWDZlbgdub yolu < K

5 NjZgp R WIljh_dligh_ h[hkgh\Zgb_ hilbfZevguo khigklZdbc
fZkku fhsghklb b kdhjhklb “ey kdhjhklguo km”~h\ ba dl
ZgZebaZ [Zau LjZgkuljlgh kljhbl_evkl\hK-59.

6. PZj \ ; HilbfbazZzpbhggh_ ijh_dlbjh\Zgb_ kdhjhklguo km”h'

k

7. [jb\h~u :jg_khgZz >?e _dljhggbkmjk@ URL:
KWWSV ZZZ NDWHUD UX SDJH KWPO 7ZIzZ a\_jlZg

8. LhfZr _\kdbc Wolpbdehi_~by FZrbghkljh _I§b[_ IZeby ogbdZz

2003. k

9. ©O0OLQLS5H[® ijb\h~ k Ql< >?e _dljhggbURL: j_kn
http://www.korabel.ua/comments/sudl0V@UR SXOVLYQD\VLVWHPDO078 K\
hljZs_gby

10. ©O0LQL5H]® ijb\h”r k Ql< >?e_dljhyBhc http:/kmylzEd
UXVVLD UX ILOHV OLQLS5H[ SGI ~ZlzZ a\_jlZzggy

11. ©6HD5H][?% dhjhev fhijy >?e _dljhggbc URKkmjk @
http://lwww.korabel.uanews/comments/sudovaypropulsivnayasistemaMTUotkompaniisi
QHUJHWLND KWPO ~ZIZ a\_jlZggy

12. Km~™h\Zy ijhimevkb\gZy kbkl_fzZ ©ODULWXQH2URL?e dI
http://www.korabel.ru/news/comments/sudovaya_propulsivhaya sistema maritune ot
kompanLLBVLQHUJHWLND KWPO ~ZIZ a\_jlZggy

13. ;Zkbg : HZdlbg_kdbc jZzkq_| "\b bl_ey [ukljhoh”gh]h km~"¢

;Zkbg F B Nj._lgjan”eww EB<L < k

14. ;Zkbg : FWdki_jbf _glZevgh_ bkke_~h\Zgb_ o0ZjZdl_jb!
ih]jm™ _gguo[gjuo \bglh\ azZz j_ ~ : F ;Zklhgm”™=u:E BI966.
< k
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JHA<BLHD <BLJB<:EHKL1 KLM<P&SRO<G:<Q:EVGBO
A:DE:>1< FHIKVHHEJYFM<:GGY L?HJ?1BDH>BQGBC
KI?DL

M ij ~klzZz\e _gec jh[hle ZdImZeeam}lvky m\Z]Z gZ g_h[os~ghkl
kim~ _gle\ "ey ih~"Zevrh€ _n_dlb\gh€ jh[hlb gZ fhjkvdhfm IljZgki
\e”N je\gy jhalbldm \bljb\Zehkle aZekl\Wblyzkim\ZZ ydeklv \bdhgZgg
[ a agb™ _ggy €€ _n_dlb\ghkle >hkee”" _gh kdeZ”"h\m kljmdImjr
kzf aZ]zZevgm 1Z ki_peZevgm Ijb pvhfm gzZ\_~ gh hkgh\gm
ki_peZevgh€ \bljb\Zehkle kbebhkbelt\r\b\rdgihgec dhhj*bgZr
KIZIbklbggZ < ~“bgZfeqgZ \bljb\Zeesklv hoZjzZdl _jbam\ZeZkv i_\
dhfihg_glzZfb \e~rfegghkl _c \ €0 ihje\gyevgec 0ZjZdl_jbklbpe J
reyob ihdjZs_ggy neabggh€ \bljb\Zehkle kIm”"_gVvg\hkihjdvddblo
ihey]Zeb m jha\bldm kihqzZldm aZzZ]Zevgh€ -kbljp\Zenhkh€ 24 Zd
dh gZ a gbo \e”*ih\e”r"Z} a gbo \e?ih\e”rZ} i \gbf djbl_jeyf sh \aZzZ
N kzf_ ijb 1Zdhfm ihkee*h\ghfm ijhp_ke fh'gZ ~"hky]l
gZc_rmlb\gerbf j_amevlZle\ >ey \"hkdhgZe _ggy nmgdpec ah\ge
gZklmige \ijZ\b 1Zd gZa\ZgZ ©~boZevgZ ]efgZklbdza qZkl_ -
gl _gkb\geklx Zdlb\g_"boZggy m g_ajmggbo klZlbklbggbo ihel
"boZgay_j_[bglh\Zgbfb _ezZklbqgbfb [bglZfb ]Jjm~ghx deeldhx -«
jha\bldm neabggh€ \bljb\Zehkle kee™ \jZoh\m\ZIb sh \ [eevrh
Neyevghkle fZc[mlge fhjydb ih\bgge ijhy\leylb €€ ijb jeagbo Kkl
\bkhdec ijZpghRle nmgdpehgZevgbo kbkl f Z 1Zdh" i gZk ijh
gZ\elv \ gZc\Z gbo €€ ijhy\Zo P_ g_h[o**gh \jZoh\m\ZIb \ ijhp
Ilhlh gb egrh]h \b"m \bljb\Zehkle LZd gZijbdez” nzZdlhjzZfb \e
ijhy\m ki_p<ZeViglhb\Zehkle ¢ jhalbldm } azZlZevgZ \bljb\Zz
\bdhjbklZggy j_kmjke\ \gmljergvhf yah\bo " _j e _g_j]*€ \he\
hkh[eb\_ agZq_ggy

Dexgh\e kehbhEb\Zeesklv \b”b \bljb\Zehkle neabqgge \ijZ\b
\bljb\Zehkle nfabig@lhlh\dzZz fZc[mlgeo fhjyde\ azZlZevgZ |I.
\bljb\Ze<+klv

IlhklZgh\dZ ijh[e_Jdbha\blhd \bljb\Zehkle fZc[mlgvh]h fhjyd.
neabggh€ i**]hlh\db } h~gbf ea ”"e}\bo azZkh[e\ ~“hky]g_ggy o
ijZp_a™Zlghkle Je\_gv bjilha\bédrkle\ amfh\ex} a”~Zlgeklv fhjkvdh
ljb\Zebc gZk ydekgh \bdhgm\ZIlb jh[hIm [_a agb _ggy €€ _n_dlIt
ijhn_kecgbo az\2"zZgv kzf_ \bljb\Zee<sklv ]ZjZglm} klecdeklv f
\bljbfm\ZIlb g_ leevdb nedaaaqyufh\Zzek gkhjge _fhpecge |Z egre gZ
klj_kb

gZe+*a hklzZggeo ~hkee”" _gv e« >imkleee*dZpgx | _hj Ibggbo Z
\bljb\Zehkle kim”~_gle\ A<H ijbk\ygq_gh hdj_fe jhaneeb ijZpv [Z]Z

57



S}l Teeee s B e d1], 2001

"hkee"" ggy sh”h kim”gdle\ Kb[¢h > @ } ijZpe [_aihk_j _"~gvh ijb
ijh[e_fe \bljb\Zehkle > @ ijhl_ reyob \"hkdhgZe ggy \bljb\Zehkle 1
g_"hklzZlgvh \b\g_ge* IZ ihlj_[mxlv ih*Zevrbo gZmdh\bo |Z ijZdIbggbo

F_1Z jh[hlbrhkee”blb | _hj_Ibgge «Z\lbis ddloy i je\gy \bljb\Zehkl-
kim~_gle\ fhjkvdbo A<H 1Z ie?e[jZIb gZc[*evr _n_dlb\ge \ijZ\b "e\
\eZklb\hkle

<bdezZ” hkgh\gh]h fz&bjjBedeklv_ a~Zlgeklv fegefeam\Zlb agb g
ydhkle hkgh\gbo dhfihg_gle\ pee_ KkijyfhyEpghkm n«abiggh@h kiihfe ggx
> F @ Fejbehf \bljb\Zehkle } qzZk ijhly]lhf ydh]h fh _ a”eckg
Neyevgeklv i_\gh]lh ozZjzZdl_jm ijb “himklbfhfm agb  _gge gl _gkb\ghkl:

M jZfdZo ijhn-rkexlydpgh€ i**]hlh\db fZc[mlgeo nZoe*\pe] gZmdh\p:
jhanreeyxlv aZ]Zevgm |1Z ki_peZevgm \bljb\Ze<klv

e~ aZ]Zevghx \bljb\Zeesklx \ rbjhdhfm k_gke jhamfe}lvky
nmgdpehgZevgbo \eZklb\hkl_ ¢ hj]J]Zgeafm yde klZgh\eylv g _ki_pbn
\bljb\Zehkle \ jeagbo \b”"Zo ~eyevghkle > F @

AZ]lZggwx \bljb\Zeesklx m \mavdhfm k_gke gZcqgZkler_gZab\Zxlv \t
ijhyley}lvky m \e~ghkgh Ijb\Zeec jh[hle ijb nmgdpehgm\Zgge* \keo hkg
ydZ \er[m\Z}Ivky \ j_"bfe Z _ jh[gh]h h[fegm yd gZijbdez” ijb ih
"bklZzgpec gghlxfelZ \_ebdhx e<gl_gkb\geklx [_a kmll}\h€ Zdlb\eaZp-*
h[fegm A hlJey™m gZ sh \bljb\Zeeklv |Zdh]h Ibim \ “m _ \ _ebde-c
Z _jh[gbfb fh eb\hklyfb hjJZgeafm €€ gZab\zZxlv 1zZdh® ©aZ]Zev
©Z jh[gbc? hagZqgZ} idbkgmgekllhhc qZk yd ©Zgh]hh\gbkmligeklv
Ih[lh aZ]zZevgZ \bljb\Ze<sklv azZ[_ai_qgqm}lvky Z jh[gbf ijhp_khf d
kih " b\zZ}Ivky a ih\eljy

Ki_peZevgZ \bljb\Zree#tlb\g_ \bdhgZggy jh[hlb « ih"heZggy \lhfb \
sh \bagZgzZxhgldyj dgbfb \br"Zfb ~eyevghkle > F @

Ki_peZevgZ \bljb\Zeesklv o0ZjzZdl_jbam}lvky a”Zlgeklx i_j_gh
gZ\ZglzZ _ggy ih\fyazZges a* ki_pbneggbfb \b”"Zfb neabggh]h gz\zZglz"

/| deevdZ jeagh\b”e\ ki_peZevgh€ \bljb\Zehkle

Kbeh\jeagh\b” kivghEZe\bljb\Zehkle ydzZ \bdhjbklh\m}Ivky "ey jl
ierjbfdb ydhkle kdhjhgm\Zevgh€ kbeb f yae\ H”bg a hkgh\gbo f_Il
f ITh™ ih\lhjgbo amkbev <eg ihey]Z} \ [Z]ZlhjZah\hfm ih"heZgge &
Zfhjlbazlhjz 1j_gZ _jZhlE]bbeaBZkKgeg ~h agZqgh€ \Ihfb

R\brdekglheh\Z \bljb\Zeesklv o0ZjzZdl_jbam}lvky \bdhgzZggyf 7"
ZdIb\ghkle kbeh\h]h ozZjzd!l_jm ijhly]hf Ijb\Zeh]h gZkm <hgZ ihlje[
jmom ©\b[moh\h]h? o0ZjzZdl_jm [eN-kimZkK\bao\badekghkjhdh rb
\bdhjbklh\mxlv f_Ih” ih\lhjgh ijh]j_kmxqgh€ \ijZz\b < ~Zghfm \biz~d
kbeh\  gz\zZglzZz  _ggy klI\hjx}Ivky azZ ~hihfh]l]hx i_j fes ggy ydh]hk:
gZ\ZglZ _ggy a gZc\bshx r\b~deklx

R\bArdekg&@”"Zlgeklv a[_je]ZIlb g_h[oe"gm pyb\uwdkbZgpydag\*"Zggy
NZgbc jeagh\b”™ \bljb\Zehkle ih\ yaZzgbc a jha\bldhf dhhj*bgzZpe-€ f
Nhjfm\Zggy r\b~rdhkle jmoe\ ~hpeevgh a”eckgx\Zlb i _j \Z gh \ 72\
ihi_jr_ m~hkdhgZex\ZIb r\b~rdeklv jméhhi€ jiddpei€e\hrima\21b
r\brdeklv hdj_fbo jmoe\

Dhhjr*bgZpecgZ \bljb\Zeeklv jha\b\Z}Ivky ijb g _h”ghjZah\hfm ih\l
kdez”~gbo ~ec Hkgh\gbfb hkh[eb\hklyfb \ijz\ kijyfh\Zgbo gZ jha\bll
€0 gh\bagZ g_ljZ"bpecgeklv kdezZ"geklvigblo eb§eKiivh}eaghmtbdgjer _gv
jmoh\bo azZ\*"Zgv

Djef Ih]h \bljb\Zeesklv fh' ' gZ "eeblb gZ klZlbggmta™bigZkiggm KI.
"h 1ljb\Zeh]lh ie"ljbfZggy IleeZ \ h”gec <« lec ihae >bgZfeqgZ

\bdhgZggyf \Z dbo f yah\bo \ijZ\ \sihZgghljim\Zefbc qZk
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HilbfZevgbc reyo ihglyZsneabggh€ \bljb\Zehkle kIim”"_gle)
ki_peZevghkl_c ihey]Z} m jha\bldm kihgZldm aZ]Zevgh€ xbljb\
ki_peZevgh€ \bljb\Zehkle Lh[lh gZ i_jrbo _1ZiZo |j_dpVERggy
Z jh[ge 2z \" _ ihA@4_jh[ge fh eb\hkle hj]J]Zgeafm <~hkdhgZe
fh eb\hkl_c i_j_"[ZqZ} a[eevr_ggy fzZdkbfZevgh]h kih b\Zggy
a”rZlghkle ie~rljbfm\ZIlb ch]h |ljb\Zebc qZk Z 1Zdh  a[eevr_ggy
"boZevgbe _ikk\ *"h fZdkbfZevgbo \_ebqbg >ey ihkbe_ggy ZgZ._
g _h[oe"gZ Zdlb\eaZpey "~\ho hkgh\gbo reyoe\ g jlhaZ[_ai_q
al[eevr_ggy deevdhkle fZdjh_g_j] _Ibggbo kihemd m ffyaZo Ze
\"hkdhgZe ggyerd®gegmifiin f oZgeafm eZdlZlgbo fh eb\hkl _c

>ey \*hkdhgZe_ggy nmgdp+*€ ah\gergvh]h "boZggy dhjbkgh
\ijZz\b 1Zd a\Zgz ©"boZevgZ ]efgzZklbdz?2 lenN[e] |Z ijZ\beZ
aZe_ "Zlv \«" €0 dhgdj_Igh€ Kkijyfh\EgehklegglyZBbetey‘booZevgbo
\bdhjbklh\mxlv \b"bob m \h*m Zdlb\g_ “boZggy m g_ajmqgb
"bozZggy \ fZkpe "“boZggy a i_j_[bglh\Zghx _eZklbqggbfb [bglZfl
Ney ie"\bs _ggy fZdkbfZevgh€ e _ ] g \h&Rleglbraygh€ -dgmikd é be
]leb[hd_ "bozZggy a jeaghx e<gl_gkb\geklx Z° ~h fzZdkbfZevgh€
e ] _gvh\leevg_ ]Jeb[hd_ "boZggy a fZdkbfZevghx Zfieelm~hx ~
\ijZ\b ~ey "boZevgh]lh ZiZjZIm sh ih\ yaZfjggy Zdjlbd+a bbb P
kihdh€ Z ijb e_]Jdhfm neabqgghfm gZ\ZglZ _gg-

< ijhp_kes jha\bldm neabggh€ \bljb\Zehkle kee” \jZoh\m\ZIDb
ijhn_kecgh€ "eyevghkle fZc[mlges fhjydb ih\bgge ijhy\eylb €€ ijb
A ijb \bkhdec dfZpghkle nmgdpehgZevgbo kbkl f Z 1Zdh" i~
\Ihfb gZ\elv \ gZc\Z gbo €€ ijhy\Zo > F @ P_ g _h[oe”C
ki_peZevgh€ neabggh€ i**]hlh\db

NZdlhjb \e”~ ydbo aZe_ "blv je\ _gv ijhy\m ¢ jha\bldm>i_peZ

79]

-aZlZevgZ \bljb\Ze<klv

-gZ kdeevdb r\b~dh \bljZzgzZxlvky j_kmjkb \gmljergvhf yah\bo

- \hevh\e ydhkle yde fZxlv hkh[eb\_ agZq_ggy 2zZ~ _ az\"
\bdhgm\ZIb i _\ge ijhn_kecge "€ ijb \Ihfb

-1 _ogethdlbgdggfZckl _jgeklv ITh[lh | _ogedZ \heh”eggy jmoh\hx
_dhghfeqgeklx | _ogedb ¢ |1Zdlbdb Z 1Zdh ™ jZpehgZevgeklx \
ih\fyazZzgbo a ijhn_kecghx "eyevgeklx

-fh eb\hkle g -ff\lyhh\h]h ZiZjZIm

- r\brdekge fh eb\hkle \éhghyloylvky r\b~rdeklv ¢ Jgmqgdeklv
f yae\

-dhhjr*bgZpecges a”+[ghkle |h[lh IThggeklv jmoe\

-kbeh\e ydhkle « jha\blhd sgrbo jmoh\bo a”<[ghkl_c

Il j_"mfh\hx jha\bldm ki_peZevgh€ \bljb\Zehkle jeagh]h
Z jh[gbo fh eb\hkldb gBe\bldm azZ]Zevgh€ \bljb\Zehkle ydzZ ]j
hilbfeaZpe€ "bll}*"eyevghkle [Z a”hjh\' y ex*bgb> F @

HI"_  kim”~ _glb fhjkvdbo A<H ihlj_[mxIlv jha\bldm yd azZ]Ze
\bljb\Zehkle "ey ih~"Zevrh]h [eevr ie+"gh]ke\dgdiog & frg\\f y phde \

GZfb [meb ~h[jZge dhfie_dkb \ijZz\ yde gZc_n_dlb\ger_ [m?"
\bljb\Zehkle fZc[mlgeo fhjyde\

Gz\_~_fh dhfie_dk \ijzZz\ ey jha\bldm azZ]Zevgh€ \bljb\Zehkl
Ih\eevgbc [¢] \e/ o\ ~h o\
Lib\Zebc djhkh\bc [¥] ~h 0
R\b~rdekgbc djhkh\bc [¢] \«* o0\ ~h o\
;] gZ fekpe a \bkhdbf iergefZggyf kl_]Jhg \e* o\ ~h o\

PowpPE
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5. NZjle_d ©]jZ r\b~rdhklgbfejgbc [¢] "“h\eevgbc sh g_jlm}lvk
kzfhihgmllyf a ijbkdhj_ggyfb gZ \e*jeadZo sh ijhf«]Kdxh¢eky a jeagh>
o\ “h o\

6. FZjrdb~hd df

7. leZzgdzZ \«~ o\ ~h o\

8. Kljb[db a* kdZdZedhx \«~ o\ ~h o\

9. <bdhgzZggy k_j*€ kljb[de\ e \er"bfZgv \ r\bAdhfm [|_fie

10. ljbkerZggy a h[ly _ggyf gZ ie_qiba-\ d]

11. R\b~dZ oh”v[Z "h ihjbh\gZKoh~Vv[Z g - fddr_

12. lh\eevg_ Iljb\Ze_ iezZ\Zggy \ ijbjh~rgbo « rIimqggbo \h*hcfZo

13. Ih\lhjg_ ijhieb\Zggy \+2jeatdea”hah\Zgbf \e*ihgbgdhf fe" gbfb

14, < _kem\Zggydf

>ey klm~ _gle\ fhjkvdbo ki_peZevghkl_c¢c m jha\bhdkie KimpeZevgh€
\Zeb\Z kzf_ kbeh\Z kdez~h\zZ ?n_dlb\gbf kihkh[hf nhjfm\Zggy kbel
jeage \ijZ\b a gz\zZglz _ggyf \bdhgm\Zge ]Jheh\4Whlimdgbhghh m nhj
lj _gm\zZggy <« f_Ih~hf ih\lhjgbo amkbev ea [Z]ZlhdjZIgbf ih"heZgg
hihjmh agZqgh€ \Ihfb 1gh”e pe \ijZ\b \bdhgmxlvky a fZdkbfZevghx
\erihgbgdm fe " \ijZ\Zfb dheb\Zxlvky \e~" k "~h o\ Ijbghfm J[eevr
j_dhf_g*mxlvky m \ijZ\Zo \ ydbo [_jmlv mqgZklv \_ebde ]Jjmib ffya-\
EZaesggy ih °~_jrbgdH]ba gih- fjZae\

EZaesggy ih dZgZlm aZ ~hihfh]hx « [_a ~“hihfh]b g*] gZ qZk \e
@bf rlzglb -d]jZae\

;] a h[ly  _ggyf gZ gh]b \e«~ ~h d] \e~ o\ "h o\

;o] ih iekdm ih \h*e|Z eg \en o\ ~h o\

;] ih eekgbpyf 1Z ljzizf [_a I1Z a h[ly _ggyf \e~ o\ ~h o\
F_lZggy \Z]b \e~ “h d] 1jZgZlb kibkzZ "bkdzZ y”"jZ 1Z g
. ljbker"Zggy |Z \biz"b a h[ly _ggyf ]1Zgl_eyfb febgp_f ]jbnh
as rlZglhx g_\_ebdh€\Z]b mljbfmZogh€l gZ iéhgZxgb hiej
]Jmfh\h]hzfhjlbazlhjz \e~ o\ ~h o0\

9. lergefZggy 1Z i _j g _k _ggy iZjlg_jZgZ kibge \e~ o\ ~h o\

10. Kljb[db \]hjmea ijbke”m \e~ o\ ~h o0\

11. |1 _j_lylm\Zggy dZgZIlm

12. Ih\lhjg_ ijhieb\Zggy \*&jeadeal ijbkdhj_ggyf

AZklhkm\Zggy aZijhihgh\Zgbo \ijzZz\ gZ aZgyllyo neabgghx di
kZzfhklecgec jh[hle ~hal\heylv gZc[eevr _n_dlb\gh i**\bsblb yd a
ki_peZevgm \bljb\Zeesklv klm” _gle\ fhjkvdbo A<H

ljhl_ ijhn_key fhjydZ ihlj_[m} g_ ebr_ a¥Xphe€Evyhi§bNZ edik e ZM
kbem ki_pbnedb jh[hlb gZ fhjkvdhfm IljZgkihjle ie”~ qZk j_ckm fh mlv
dheb\zZggy |_fi_jzImj ~h ydbo hj]JzZzgeaf g_ azZ\"*b r\b~rdh fh _ Z~"Z
"hkblv \Z eb\h s_ i*® qZk gZ\gZggy \bjh[eylb jphetl)jodgeekimir f | h

Ydsh jh[hlZ ijhledZ} azZ \bkhdh€ | _fi_jZImjb ih\eljy djh\hgt
jharbjxxlvky ijbieb\ djh\e ~h i _jbn_j*€ aleevrm}lvky I _fi_jzl
ie"\bsm}lvky ¢ \eA[m\Z}Ivky ihkbe _gZ \e~"ZqZ | _ieZ a ih\_joge |
| fi_jZImjb Zleeyd 1ijZ\beh kmijh\hA*"m}lvky qZklerZggyf imevkm I
dhfi_gkzZlhjgh€ kijhfh ghkllkm&bgmh¥ kbkl_fb afeghx h[fegm j_qgh
hkh[eb\h ‘khgelwh\h]h agb  _ggyf nmgdpehgZevgh€-dbykiv\ghHkle remg
[jZdIm Jheh\gbf [he f \NlkrhhxAZilZdbo mfh\ ex”*bgZ r\b”r_ klhfex}lv
neabgqgZ ¢ jhamfh\Z ijzp_a”Zlgeklv agb m}lvky AZ g_kijbyleb\bo mf
| _ ieh\bc m~Zj sh k\erqblv ijh aZ]Zevg_ i_j_lj*\Zggy leeZ

<bkhdz | _fi_jzZImjz 1Zdh " g_]Zlb\gh \ieb\Z} & Z"-ymygglpklE g _j\f
agb m}lvky m\zZ]Z I|hqggeklv ¢« dhhj*bgZpey ”"ec r\b~deklv j_Zdp-e
i_j_dexq_ggy a h~ghlh \b m jh[hlb gZ e+<grbc sh fh _ kijbgbgbll

ONOOAWNE
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mrdh”” _ggy m ijhp_ke jh[hlb Djef Ihl]h azZ \bkhdh€ | _fi_jzI
kezZ[RZ k1Z} [*evr Kijbyleb\bf "h egn_dpecgbo o\hjh][

AZ gbavdh€ |_fi_jZImjb ih\eljy \eArZqZ |_ieZ a[*sevrm}lvky -
i_j_hoheh”” _ggy hj]j]Zzgeafm Ljb\Zee Z[h kbevge dhjhldhqzZkge \
\bdebdzZxlv jeaghfZgelge j_népdhjmid]ZieZgh]lh =« fekp_ jvh]lha o:
nmgdpehgZevgbfb ihjmr_ggyfb g_leevdb \ fekpyo i**"*"Zgbo hol
gZklbgZo leez GZijbdezZz™ hoheh”  _ggy g°¢] \bdebdZ} agb _g
h[hehghd ghkZ ]hjezZz sh fh _ kijbgbgblb g_"blv dZr_ev Zg]
hitghkle hj]Zgeafm ~h iZlh]_ggbo fedjh[e\ Jeade \ieb\b oheh
hoheh”” ggy i_jbn_jbggbo g_j\e\ f yaes\ ¢ a\fyadh\hkm]eh[gh]l
kdhjhgm\ZevgZ kijhfh geklv ffyae\ « a\fyahd ijb jh[hle m oheh
ijba\lk "h |ljZz\fZlbggbo mrdh”~" _gv

<bljb\Ze<sklv “h \bkhdh€ | _fi_jzZImjb “hky]Z}Ivky aZ ~hihfh]t
kmijh\h* " mxlvky agzZqgbf | _iehml\hj_ggyf [¢] 9gZ "~h\]e ~bklz
[Zzkd_I[he Z I1Zdh  reyohf \bdhgZggy \ijZ\ aZ mmbh\c \imkjndheE_ ¢!
| _ieh\errZqge oh”v[Z [¢] kihjlb\ge ¢]jb a ffyg_f azZ |_fi_jZImjb
kzf_ Ze_ m I_iehfm |lj_gm\Zevghfm Z[h ih\eljhg_ijhgbdghfm dl
gbavdbo | _fi_jZImj ~“hky]Z}Ivky aZ ~hihfh]l]hx nt¥Zaghgbaz\ipzdh\
gbavdh€ |_fi_jZImjb m ihe_]Jr_ghfm h”yae ?n_dlb\gbf aZkh[h
azZ]zZjlh\m\Zggy oheh”~gbf ih\eljyf o \h~hx h[lbjZggy h[eb\Z
<bljb\Zee<klv ~h jeadbo dheb\zZgv |_fi_jZImjb ~"hky]Z}lvky a
\bdhyzagbo aZ IZdbo mfh\ neabqgge \ijZ\b \abfdm \bdhgmxIlvky n
\eArdjblhfm ih\elje ¢ gzZ\iZzdb \ijZ\b \bdhgmxlvky gZ khgpe ¢ m a
khgpe q_jlm}lvky a ih\eevghx oh”v[hx m aZlegdm =Zjgbc
dhgljgkhl]h “mrm Djef |h]h “~ey \boh\Zggy \bljb\Zehkle *h
| fi_jZImj jeadbo €€ dheb\Zgv J L JZ}\kvdbc j_dhf_g"m} \t
f Ilh~bqge ijbchfb

ljh\_~ ggy aZgylv gZ \+~djblhfm ih\elje moheh”~gm3®kjm jh

o\

ljh\_ " ggy aZgylv gZ \e~Adjblhfm ih\elje aZ \bkhdh€ | _fi_jZ

ljh\_"~_ggy aZgylv \ mfh\Zo jeadh]h q_jlm\Zggy |_fi_jZlI
azZgylly ihgbgzZ}lvky \ aZees aZ 1Z fK_paAlmejb\bs_ghx ¢gl_gkb\gekl
r\b~rdh_ijj_ghkblvky gz \e~rdjbl_ ih\eljy ¢ ijh\h”~blvky? &Z <l g~ §ZI|ra
g \ _ebdhx gl _gkb\geklx >jm]bc \ZjeZgl neabqge \ijZ\b i)\
\bdhgmxlvky gZ khgpe ihlef ]jmiZ i_j_oh”blv m aZleghd ~_ \t
\ijZ\ «&Zdéhx gl_gkb\gekl¥_oh”b

Lib\Ze_ \bdhgZggy \ijzZ\ ea i*"\bs_ghx e<gl_gkb\geklx a
| _ieh\ernrZqe GZijbdezZ”™ ijh[e]lb m jerghdtjghfimiée hfim kihjlb\gh
dhklxfe

;*] sh g_jlm}lvky a oh”v[hx aZ jpbiavMdhg Iijfi[«4dbm f
ie"\bs_ghx egl_gkb\geklx i_j clb gZ djhd 4Hdjhcfb daghd\evghh[e]Ilb

f eagh\m i_j _clb gZ djhd « |- k<peEhgm\ZIDb

F_1Zggy kge hd m peev }bebfbd\jmdZfb
=eNjhijhp_"mjb hjabhxfrgy\

Kzf_ 1Zde \ijZz\b fh mlv ijb\gblb kIm” _gle\ ~h jh[hlb m js
mfh\Zo 1Z knhjfm\ZIb \bljb\Ze<sklv "h jeagbo |_fi_jZImjgbo j_"b

<bkgh\dbbljb\Zeskla”e[geklv ijhlbklhylb \lhfe sh \bdebdZzZg
Neyevgeklx AZ]lZevpgiAZeXkbv ij_"klz\ey} kKh[hx [Zah\m
k _j_"gvhklzZlbklbggh€ ex”bgb [_a agZqgbo h[f_~ _gv m qZke \b
*gl_gkb\ghkle ijb ~hkblv ih\ghfm aZemqg_gge [eevrhkle nmg
gZab\zZxlv Z_jh[ghx \bljb\Zee<sklx
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Nhjfm\Zggy a@bhkEzawvljb\Zehkle aZ[_ai_gm}livky Iljb\Zebf \bdhgZgc
neabggh€ jh[hlb \ j_ "bfe ihfejgh]h <« agZggh]h gZijm _ggy GZcd
\boh\Zggy az]Zevgh€ \bljb\Zehkle } [*¢] gZ k_j_"ge * "~h\]e ~bklZz
dh\aZzgZo oh”v[Z gZ eb ¥o ieZkKeguWwgdmjbklbgge ihoh”b kbkl_fZ
azZgylly nml[hehf [Zkd_Il[hehf \he_c[hehf

Ki_peZevgZ \bljb¥Zmpekla*ZIgeklv _n_dlb\gh \bdhgm\Zlb jh[hIm
ZdIb\geklv g_ "“bl\eyqbkv gZ klhfe_ggy >ey €€ nhjfm\Zggy \bdhgm
o0ZjZdygej "ey fZc[mlgvh€ ijhn_kecgh€ ~"eyevghkle a h[ly _ggyf Z[h
[jb\Zeh]lh gqZkm

Nhjfm\Zggy \bljb\Zehkle ~h g_kijbyleb\bo f_ | _hjheh]eqgbo gbggt
IZdbfb reyoZfb azZlZjlh\m\zZggyf hjljZgeafm g_ki_pbneggbfb
ih"jZagbdzfbhY§fylj gm\Zggyf aZ]Zevgh]h ¢ pee_kijyfh\Zgh]h \ieb\m

ljhp_khf \bljb\Zehkle fh 'gZ mijZ\eylb reyohf h[]jmglh\Zgh]h ~h
\ijz\ jeagh]lh o0zZjzdl_jm i*~]hlh\gbo 1Z <gl_gkb\gbo \ijz\ kihjlb\ghb
ij_~klz\e_ge \ijZz\b yde kijbypbdmliIv\bjiha\Zzehkle m ijhp_ke neabqg
ier"lhlh\db fZc[mlgeo fhjyde\

E1L?J:LMJ:

1. rfZjbg ; : L_hjby b f _Ih~bdZ nbabq_kdh]h \hkiblZgby m
kilm~_glh\ nZd nba d+re\wIFhkd\DgNbadmevimjzZ b kihjl

2. <hedh\ < E Jha\bdpdona@&k[ghkl ¢ kIm”_gle\ m Kkbkl _fe ne
ie"lhlh\db fhgh]jZney Db€\ Hk\elZ MdjZ€ghb k

3. >_fde\ : Dmag_ph\ F /lgZ F Jha\blhd kbeh\h€ \bljb\Zehk
aZkh[Zfb Zle _Ibggh€ JefgZklbdb 1Z djhknelm fZiljZldZeb O1 Fe
dhgn ©ljh[e _fb Zdlb\eaZpe+€ | dj_Zpecghha”hjh\gh€ ~"eyevgl

Eviel\ £ 1jZ\gy i Ev\e\ A0K
4. @ e _agyd X > HkghVYulhybmggtohc ~_yl _evghklb \ nbabqg_}
dmevimj_ b kihjl_ Fhkd\zZz :dz”_fby k

5. Dhaeh\<K AZ]ZevgZ neabqggZt hekghlE\chkgh\ ki_peZevgh€ neabq
ier"lhlh\db fZl _jeZeb fe gZihNKh€ dlZgnd ©ONeabqgZ i*"]hlh\d
hkh[h\h]h kdeZ”"m A[jhcgbo Kbe =<egrbo \eckvdh\bo nhjfm\zZgv 12z
hjl]Zgs\ MdjZz€gb ~hk\e” jRpeqZkglxlv_jki_dlb\b jha\lbldm?2 Db

260 ebklhiznz j Db€\ GMHSQ. K

6. Dhjhkl_ez\z ? G F_lh~"bdZ jZa\blby h[s_c \ughkeb\hklb m kIm
FBBL k

7. HiZzgZkxd N = =jb[Zzg = | Hkgh\b jha\bldm rmlabqgbo ydhl
gZ\-d_Ih~ ihke[ @blhfbj ©>_j Z\gbc Z]jh_dheh]eggbc mge\_jl

k

8. JZ \kdbc J L Ijhn_k¥bh&yezevgghy nbabq_kdZy ih~]hlh\dZ kIm~
| ogbg_kdbo \mah\ Fhkd\Z <ukr rd k

9. Oheh”h\ @ D Dmag_ph\ < K~ bldzZhjbyalbgfkldh]h \hkiblZgby
kihjlz Fhkd\z :dz”_fby k

100 Ohf_gdh < < K\bjbrzZ < K J Zecai{lpdeZighE_knegbhggh€
ie"lhlh\db m kbkl_fe neabggh]h \boh\Zggy dmjkZgle\ Nee
kvh]h™ _ggy fZl _jezZeb 9,,-FHZdljhgnzndd jkhg O>:M K
177-178.
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Bairamova O.V., ShvaikaM.O., Kudrytska D.O.
DEVELOPMENT OF ENDURANCE OF STUDENTS OF TH E MARINE DIRECTION:
THEORETICAL AND METHODOLOGICAL ASPECT

In the presented work the attention to necessity of development of endurance of students fc
the further effective work on sea transport is actualized. It is emphasized that the duration of
time andquality of work performance without reducing its efficiency depends on the level of
endurance development. The component structure of endurance, its types, namely general ar
special are investigated. The main characteristics of the types of speciabeoéware given:
power, speegbower, speed, coordination. Statistical and dynamic endurance were characterized
by certain features that are components of differences in their comparative characteristics. The
optimal ways to improve the physical endurancestufdents of marine specialties, which
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consisted in the development of first general endurance, and then special. As each of them meets,
they meet certain criteria that are interrelated. After all, it is with such a consistent process that
you can achievéhe most effective results. To improve the functions of external respiration, the
following exercises are described {salled "breathing exercises"): frequent and deep breathing
with varying intensity, active breathing in uncomfortable statistical postidreathing in a
mask, breathing with bandaged elastic bandages on the chest, etc. However, in the process of
developing physical endurance should be borne in mind that in most professional activities,
future sailors must show it in different states loé body- with high efficiency of functional
systems, as well as during progressive fatigue, even in its most severe manifestations. This must
be taken into account in the process of planning the development of a particular type of
endurance. For examplghe factors that determine the level of manifestation of special
endurance and development are: general endurance; the level of use of resources of
intramuscular energy sources; volitional qualities that are of particular importance.

Key words:endurancetypes of endurance, physical exercises for endurance development,
physical training of future sailors, general and special endurance.
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AZcp \Z >H Jy[gmd 1 H Kljh}gdh G = E_hglv}\Z 1 H DZIj

NHIJIFM<:GGY :G=EHFH<GH2 IJHN?K1CGH2 DHFMGI1D:LE
DHFI?L?GLGHKL1I M KLM>?GL1< FHIJIKVDBO <BSBO G:<Q
A:DE:>1<

< klzZlle gZ hkgh\e ZgZeeam”"gHAfdhkbhjfmevh\Zgh ihgylly
agZq_ggy |Z kmlgeklv Zglehfh\gh€ ijhn_kecgh€ dhfmgedZlIl
fZc[mlgeo nZoe\pe\ fhjkvdh€ JZemas M \erih\erghkle "h fZc[mlc
jhadjb\zZxlvky fegefZevgh g_h[oe"gkedymbichXidbdhgedA fhjkvdh]h A

GZ]lhehr_gh gZ Ihfm sh \Z eb\hx ijh[e_fhx ijhn_kecgh€ is"]
fhjkvdh]h IljZzgkihjlm } nhjfm\Zggy m gbo ZglJehfh\gh€ ijhn_Kk
dhfi_| _glghkle KzZf_ \heh”eggy Zgleeckvdhx fh\hxgbfbagZz
ghjfZzlb\gbfb "hdmf_glzZfb fh\hx kieedm\Zggy gZ fhje KklZxlv h]J
"ey fhjyde\ Kkijbyxgb €ogec fh[eevghkle ¢« dhgdmj_glha”Zlgl
AZ]lZevgh\erhfh sh g_"hklZlgec je\_gv \heh”eggy fhjydZfb Zg]¢
\bkhdblanikgv g_\i_\g_ghkle ijb \bdhgZgges gbfb kem [h\bo h[h
gbggbde\ g _[_ai_db gZ fhje Lhfm \feggy ijhn_kecgh]h kieedm'
kim~ gle\ fhjkvdbo A<H klZgh\eylv kh[hx dhfie_dkg_ gh\hml\hj
mfegv ki¥gm\egha_fghx fhi\hx a ydbfb \ fbgmehfm \bimkdgbd
hk\elhx \kImizZ} “h \brm

KzZf_ Ihfm ijb jhaley”e hkh[eb\hkl_c nhjfm\Zggy m klim~_
Zglehfh\gh€ ijhn_kecgh€ dhfi_ | _glghkle [meh a\_jg_gh m
nhjfm\zZgafpklm zZg]Jehfh\gh]h fZl_jeZem <« ch]lh fe'ij_~f _Ige a\fy
ijhneevgbo “bkpbieeg kljmdimjm aZgylv b ihkees~h\ghkle \bdh
jeagh€ fh\gh€ kdez”ghkle A h]Jey"m gZ kdeZ”geklv aZk\h}gg)
fhjkvdbo njZza &ox\lmMmcA<H [meZ ijb”rse _gZ hkh[eb\Z m\Z]Z

lerdj_kex}lvky sh "ey fZc[mlgvh]h _n_dlIb\gh]h ijhnkieedn
fhjkvdh€ Zg]eeckvdh€ ih\bgg_fZlb fe ij ~f Igm \e~rih\ergeklv a
"bkpbieeg <bk\ele _gZ dezZkbnedZpeylhkmhkegyh\drihgadZzdb\gbo
gZ aZgyllyo gZ\h”blvky €0 Ibiheh]ey Yd ijbdeZ” jhadjble " _y
klzg”~Zjlgbo njZa 1FH

Dexgh\e keh9dehfh\gZ ijhn_kecgZ dhfmgedZIlb\gZ dhfi_| _glg
fhjkvdbo A<H Zglehfh\gzZ i™Mblg¥xddzdghh dhfmgedZIib\ge \ijZ\b

lhklZgh\dZ ijh[e_f®p]eeckvdZ fh\Z gZ kvh]h~ge } fe'gZjh"
kieedm\Zggy 1Z \oh”blv "h d\ZeenedZpecgbo 0ZjZdl _jbklibd fhjk
fhjkvdhx Zgleeckvdhx \bkImizZ} ijhn_kecgh g_hjasmhxe\phfi
fhjkvdh]h nehlm az k\elh\bfb klzZzg”*ZjlZzfb Fe gZjh"gbfb hj]Zge
ghjfZzlbtgjiz\h\e Zdlb \ kn_je j ]Imex\Zggy ijZpe fhjyde\74,Dhg\
Dhg\_gpey &7 &: 6HDVSHDN7UDLQLQJODQXDO j Oy¥ vV D L
kijyfh\Zge g_ ebr_ gZ i*~"\bs_ggy [_ai_db fhj_iezZ\Zggy Z c
Zgleeckvdh€ fh\b \ mfh\Zo fhjkvdh]h km~ghiezZ\kI\Z A qgZkhf
agZggy Zgleeckvdh€ fh\b jy*h\bf IZ hnep_jkvdbf kdezZ”"hf gZ a
i*"\bmxlvky sh fh 'mlv eexkljm\Zlb ohqZ [ FZgeevkvde ihijZ\
dhg\_gp+€ 67&:
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HI"_  h~gbf a gZijyfde\ ie”~]hlh\db fZc[mlgvh]h nZoes\py fhjkv
Zglehfh\gZ ijhn_kecgZ i*"]hlh\dZ AZdeggb\rb fhjkvdbc A<H kIm~ _q
ebr_ dhfdildb\ghx Zglehfh\ghx dhfi_|_glgeklx gZ je\ge < Ze _
dhjbkIm\ZIbky ijhn_kecghx | _jfegheh]e}x KkijbcfZlb Zgl]eeckvdm fh\nm
\bdhjbklh\m\Zlb €€ m ijhn_kecgec “eyevghkle >h fZc[mlgeo nZoe\p-
\bkm\zZxlvky ie"\bs Jg» \DdFfh_ g_ ebr_ \er €0 ijhn_kecgbo gZ\bq
ki_peZevgeklx Ze_ ¢ \e~ \heh”eggy fh\hx fe'gZjh”rgh]lh kieedm\Zg
aZe_ "blv ydeklv \bdhgm\Zgh€ jh[hlb 1Z aZzZ]Zehf [_ai_db km~gZ IZ

KzZf_ |Ihfm ZdimZevghkle gZ[m\zZ} ¢giZIBdke mfihj\figin&Z ijhn_kecgh€
ie"]hlh\db kIm”~_gle\ fhjkvdbo A<H ~h ih"Zevrh€ ijhn_kecgh€ ~eyevgh
egrhfh\gbf kdezZ”~hf _deiZ m

:gZe+*a hklZggeo ~hkee”" ggv eclbhZ[eoydZphgfim\Zggy Zglehfhlght
dhfmgedZlb\gh€ dhfi_| _glghkl$hjkveBboglA<H\ peehfm Z[h hdj_fs
Zki_dlbl_fZlbdb jhaley”"Zebky |Zdbfb ~hkee”"gbdzZfH]hjth~gbd FegZ}\:
> @ H Jhf_gkvdbc > @ < L_gbs_\Z > @ H Lbjhg > @ |Z +gr
h[jZzgh€ |_fZIbdb ihlj_[m} maZ]Zevg_ggy " _gp\n\lZ2 _ ig&ZeVvirkéh
ihrmdm _n_dlb\gbo reyoe\ nhjfm\Zggy Zglehfh\gh€ ijhn_kecgh€
dhfi_ | _glghkle ie” gqZk gZ\qgZggy klm~_gle\ \ fhjkvdbo A<H

F 1Z klzHéhkee*~blb | _hj Ibqge |1Z ijZdlbgge Zki_dIb nhjfm\Zggy
ijhn_kecgh€ dhfrgb€da@hihn_|I_glghkle kim~_gle\ fhjkvdbo A<H

<bdez” hkgh\gh]h fzZzA]j¢gbma AZ]Zevgh}\jhi_ckvdbfblj_dhf_g~Zp
I1Z gZpehgZevgh€6i@hlfizjtbd fZ} \heh”elb Zg]eeckvdhx fhl\hx gZ je\ge <
©g_aZe_"gbc dhjbklm\zg2 P_ hkgh'og-efe\lgihrgpmg |Z gZpehgZevgb
KIZg"Zjle\

:glehfh\gZ dhfmgedZlb\gZ dhfi_Il_glgeklv } +gl_]jZevghx qZklbg!
dhfi_| _glghkle fhjyde\ <hgZ [Zam}Ivky gZ agZggyo gZ\bgdZo s \feg
gZk gZ\gZggy m k_j_"~gec rdhee id¢lviggoft[d\ Ty h\h i« *\bsmxqgb je\_
\heh”eggy aZ]Zevgh\'b\Zghx fh\hx \dexqgZxgb h\heh”eggy ijhn_kec
hkh[eb\hklyfb kieedm\Zggy \ fhje hohiexxqb hkh[bklekg_ klZ\e_ggy
lZzdh™ ©€€ "~hk\e® ydbc ~Z} afh]m O©\ile ks$h® \hgZagdZggygXezZ |1Z €4
kijhfh geklv a[Z]gmlb "bll}\m kbImZpex m ydec \hgZ afh _ €0 aZzZklt
;eevr |hlh kzf_Zglehfh\gZ dhfmgedzZlb\gZ dhfi_| _glgeklv ~Z} afh]n
egha_fgm fhim yd azZke[ fe dmevimjghlllinkfiegdm\Zggeghae«ddrgkvIimj sh
"bllI}\h g_h[oe*ghx mfh\hx 1Z \bfh]hx dhg\_gpecgbo ~hdmf_gle\ m
[Z]ZlhgZpehgZevgbo |j_ees]ecgh IZ dmevimjgh jeaghje®gbo _deiZ Zo

K DhazZd \bagZgZ} ijhn_kecgm dhfmgedZlb\gm dhfi_| _glgeklv f
fhjkvlWdlh nehIm yd knhjfh\Zgm \ ijhp_ke gZ\qZggy ¢ gha_fgh€ fh\b &
ZN _d\Zlgh ~h mfh\ -kthgvwEEwmghkbImZpec ijhn_kecgh€ ~"eyevghkle jh
amfhlex\ZIb \e~rih\e~rge fhle _gg}\e \bkeh\lex\Zggy a]Je*gh a |_hj_Ibqghb
agZggyfb sthhog\mxlv egnhjfdpfogrdZib\gm nmgdpex Z |1Zdh  ijzdl
\feggy |Z gZ\bgdb yde azZ[_ai_gmdhimgejdZlidbdogh 1Z <gl_jZdpecgl
dhfmgedZIib\gm nmgdpe+€ kicedm\Zggy aZ “hihfh]l]hx aZkh[e\ egha_fgh:

AZ\"ydb ZgZeeam gZmdhV¥bo \bdgkeaZ}fly ijhn_kecgm Zglehfh)\
dhfmgedZIib\gm dhfi_| _glgeklv nZoe\pe\ fhjkvdh€ JZemae yd gl _]jZe\
ijhn_kecgh \Zeb\m \eZklb\eklv hl°_ p_ a”Zlgeklv jha\fyam\ZIlb dhf
Zgleeckvdhx fhlhx \ mfh\Zo ijhn \Egoph]hbkivefdrd im] h mkgh]lh aZkh[Z
dhfmgedzZlb\gbo agZgv |Z mfegv gZ\bghd 1Z ~hk\e"m g_h[o*"gDbc
[ ai_ggh€ _dkiemZzZlzZp+s€ km~rgZ |Z Kkie\ijZpe ea km~rgh\bf _deiz" _f |
kem [Zfb IZ hj]l]ZgZfb

< fhje ZgleeckvdzZ } fhilphjhhkicleetm\Zggy _ [kmé®@dm\Zggy \_"_Ivky
gZ pec fh\e AgZggy fh\gbo ajzZade\ ¢« ]jZfZlbqgbo y\bs ijhn_kecgh
h"bgbpv \feggy azZklhkh\m\ZIlb gZ ijZzdlbpe fh\ge deer_ Zghlm\Z
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ZgZeeam\Zlb egnhjfZpex jh[blb \blkg'MmddZ WAxdbf agZggy hkgh\
| ogeggh]h i_j dez"m Z IZdh  dmevimjgh]h dhfihg_glZ \ mfh\Z
} hkgh\hiheh gbfb < ~Zghfm dhgl_dkike \Z _Ebde [Mm~rviZjdm\Zg
miZdh\pe \ZglZ m | _dhf _g~Zpec shgyh aohdbZjhadgy gdjeie_ggy
km~h\bo ijbfes_ggyo ihi_j ~""Zevgbo gZibke\ ¢« gZjl_jgbo | _jfeg
fZrbgg_ \e"nee ggy i_j_]h\hje\ a ehpfzghf « [_j Jh\hx klZgp
[fjm~h\h]l]h ~h]lh\hjm ydbc kdezZ”_gbc 2Zg]ehpgkyghhxihfdldhb\ghH!
fedjhde+fZIlm \ dhe_dlb\e a f_lhx ijh”mdlb\gh€ ijhn_kecgh€ \az
nZoe\px ydbc ijZpx} \ pec kn_je “bllI}\h g_h[os*gh \heh”elb "Z

GZ kzZfhfm ihgzZldm k\h}€ dZj }jb yd fegefmf fZcitmdvhi
aZih\gblb jeage nhjfb Zgleeckvdhx fh\hx mkiergh ijhclb Kkie\]
dhfiZzge€ gZ”"Z\rb hkh[bklm egnhjfZpex Zgleeckvdhx fh\hx
ijhn_kecgbc e-]Jdkfiddbqgbc |_kl Zg]Jeeckvdhx fh\hx

>Zee \eg ih\bg_g \bdhgm\ZIp kyr€nm@adpkhgZevge h[h\ yadb
_deiZz » \bjermxgb ijhn_kecge ih[mlh\e khpehdmevimjge _lIbq
azZ\"Zggy 1Z iblZggy gZ Zgleeckvdec fh\e \dexqgqZxgb kieedm\Z
kem [Zfb Z] _glhf ehpfzZghf egreib km~rZfb

ljb \bdhgZgges gZklmigbo hi_jZpec r\Zjlm\Zggy [mdkbjm\Zg
ehpfZzgkvdZzZ ijh\h~"dzZ \ZglZ ge hi_jZpe€ ijh\_"_ggy gZ\gZevghbc
agZlb ¢« aZklhkh\m\zlb klzg~Zjlge njZab ~ey kisedm\Zggy gZ
jhajh[e_ge « ijbcgyle 1FH

FZc[mlgec fhjyd 1Zdh  ih\bg_g \felb

- \heh”elb ijhn_kecghx jhafh\ghx Zgleeckvdhx fh\hx gZ je\
ih\er*hfe gv egrbfb ge_gZfb _deiZ m

- kijbcfZlb 1Z mk\erhfex\ZIb ih\e«*hfe_ggy \*” egrbo geb g\ _
gZdZab

- qblZIb ehpex « dZjlb Zg]eeckvdhx fh\hx ~ey kdezZ”~Zggy |-
i_j_oh™m aZa\bgzZc km~gh\h”e€ ijhl_ egrbc kdezZ” _deiZ m it
jhamfelb ¢ egrm "hdmf_glZpex

- gblzlb 1Z jhamfelb ~h\erdh\m <« ghmfjadb¥Ygmeechvghx fhlh
aZklhkh\m\zZlb €€ m ijhn_kecgec "eyevghkle

- jh[blb azibkb \ km~Agh\hfm "mjgZee 1Z \_klb egrm ~hdmf
fh\hx

- \_klIb jzZ”ehi_j_]h\hjb Zgleeckvdhx fh\hx a \e”ih\e~rghbf
hj]ZgeaZpeyfb

-\_kIb Neeh\_ 2p&ymAg]leeckvdhx fhihx yd a km~gh\leZkgbdZ
kem [ZfDb

- hnhjfeylb jeage “hdmf_gdb"ojpramnkm~gZ \ZglZ g “hdmf_
f "bqge* 1Z g gZ Zgleeckvdec fh\e

-\bkeh\blb « ZjJmf_glm\ZIlb k\hx IThgdm ahjm a ZdlreZkhgbd
Zgleeckvdec fh\e \ g_h[o**ghfm "ey kemoZqge\ Z[h kie\jhafh\gb
Ahih\ervy Kk _fegZj] dhgn_j _gpey |Z g

> h Ih]h_‘ |Zde nzZdlhjb yd h[f_~_gbc ijhklej \lIhfZ \e~ \Z"(
mfh\b dmevimjge \e~rfegghkdgche] g RIZ\Ngbdes\ jeagbo djZ€g \¢”
fh eb\hkle kieedm\Zlbky jerghx fh\hx zZ~°_  aZa\bqgZc kdeZ

_deiZ s\ [Z]ZlhgZpehgZevgbc h[f_~ _ge fh eb\hkle kicedm\Zggy
I i a\h”?blv “h fegefmfm cfh\ejpyp HlAjkh€hkhpeZevgh€ kieevghkle
jh[hgh]l]h dee*fZlm \ [Z]ZlhgZpehgZevgbo _deiZ Zo Ze_ _ p_
ijhn_kecgh]lh dhfzZzg”rgh]h \bdhgZggy jh[hlb |Z dhfnhjlgh]h kie\ek
Ilhfm fZc[mlgvhfm fhjydm g_h[o**ghr_h\ijeh”kldcgdhx gbafh\ghx
ibkvfh\hx Zgleeckvdhx Ze_ \felb dhglZdIm\Zlb ma]lh”" _gh
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ge_gZfb _deiz'm gZ ih[mlh\hfm je\ge \bjerm\ZIlb dhgneedlb « ie"]lj
j*\_gv aJmjlh\Zghkle km~gh\h€ dhfZg”"b

1 ebr_ Ih”*e dheb kimdhpi AYK h\heh”e} mkefZ \bs_i_j_jZoh\Z
ydhklyfb 1Z \feggyfb afh _ azZklhkh\m\Zlb hljbfZge e_dkbqgge 1Z 1]j
ki_peZevgm |_jfegheh]ex fh gz [mlb \\Z Zlb sh \eg h\heh”e\
dhfmgedZlb\ghx dhfi_|I_glgeklx “ey jh[hlb gZ nehle

?n_dlgZ dhfmgedZIib\gZ \aZ}fh”ey « \aZ}fhjhamfeggy gZ Zgl]eeckyv
leevdb ydsh agZggy jhafh\gbo e_dkbggbo 1Z ]jZfZlbggbo _e f _gle\
ijZ\bevgh e<gl_jij_Im} ih\e*hfe_ggy ¢ jhamfeggy ch]h kfbkeh\h]h agZ
\bagZgZ}leguzkid n_dlb\ghx } dhfmgedZpey Z~ _ n_dlb\gZ dhfmgedZ
kfbkeh\bc afekl \bkeh\ex\Zgv 1Zd ¢ nhjfm egl_jij_|Zp*€ Jhafh\gZ
fh™_ [mlIb ~hkblv kihglZzgghx kzZfz \bfh\Z m jeagbo ij_"klZ\gbde\
\eNjeagylbky }ilZpdme&Z ©ijh]eZlm\Zggy? hdj_fbo aZdegq_gv Zjlbde:
e \k_p_1Zdh" mljm~gx} €€ Kijbcgylly

1 ohgqZ \mas\kvdbc dmjk Zglesckvdh€ fhjkvdh€ fh\b g_ fh _ i_j
ijhn_kecgh€ 1Z khiplEEmMdE dhfmgedZpe€ \ ih\ghfrexhikydshgmiblb \
h[eZklv ki_peZevghkls i_j ~[Zqblb-dimkmgeidBEhb\gecgkbimZp-€ Ze

\bjermxgb ijhn_kecge azZ\"Zggy fhjkvde nZoes\pe ih\bgge [mIb ]hlh\
dhfmgedZlb\gh€ "~eyevghkle KZf_ IThfm ohq_fh ahk_j_"~blb Zn\Z]Jm gZ _
aZkh[Zo gZ\qZggy Zgl]eeckvdec dhfmgedZpe+€ \ fhjkvdbo A<H

Ki_pbnedzZ afeklm gZ\gZggy Zglehfh\gh]h kieedm\Zggy fZc[mlgeo
chlh \e~rih\erghkle dhgl_dklm fZc[mlgvh€ ijhn_kecgh€ "eyevghkle nZc
hi_jZlhjkvdm -|_ablgiett@e c g m hjlZzgeazZpecgm-]hkihdizgk¥ ddrm
dhf_jpecgm 1Z ih[mlh\m ~"eyevgeklv 1er qZk ijhn_kecgh hje}glh\Z
fZc[mlge nZoe\pe fhjkvdbo ki_peZevghkl_c ih\bgge \felb hi_jm\ZIb
aZagZq_gbo h[ezZkl_c¢c Lhfm eeg]'\gkibymdcgd\idfexgZlb

-1_fb sh klzgh\eylv ij_~f_| h[]h\hj_ggy m \e”ih\ergbo kblImZpe\
\aZ}fhne€

-1_dklb sh \e~rh[jZ ZxIv ¢« mazZ]Zevgxxlv ijhn_kecge agZggy \ jZ1
kn_jb nmgdpehgm\Zggy fh\b Kkie\\erg k g a\lgh¥dbah¥x*2gdlgfingedZI
yde jha\ yamxlvky \ jeagbo kbImZpeyo ijhn_kecgh]h kieedm\Zggy

-ihgylly sh nmgdpehgmxlv m fh\e nZoe\py fhjkvdh]h ljZgkihjlm

- fh\ge h”"bgbpe yde kem]mxlv ey ihagZqg_ggy ihgylv sh \«”[Db
ijhn_kecgh]lh kieedm\Zggy fhjyde\

Keer gZ]hehkblb gZ g_h[oe~*ghkle \jZom\Zggy afeklm ijhneevgtl
kbkl _fZlbazZp+s€ Zglehfh\gh]h gzZ\qZevgh]h fZI _jeZem Ihklimih\ _
ki_peZevgeklx \ ijhp_ke gZ\qgZggy Zg]eeckvdh€ fh\b fZc[mlgeo fhjkvd
atreckgx\ZlZeZevgh ca i**"\bs _ggyf kdeZ~ghkle fZl jeZem ijhneevgbo
ihgzldh\hfm _1Zie i _j _~[ZqZ}Ivky agZchfkl\h a aZ]ZevghgZmd
| jfegheh]e}x Kki_peZevghkle <« jh[hlZ a gZ\qZevgbfb [Z Z\l_glbc
aZlZevghfhjkvdh€ ijh[e_fZlkdb”_bddf yfcheh”rbo dmjke\ ihdb s_ \Z°
jhamfelb \mavdhki_peZevge | _dklb ™M fejm hk\h}ggy klIm~”_glZfb fe
ijhn_kecgbo agzZgv fh'gZ i_j_oh”~blb ~h jharbj_ggy |I_jfegheh]eqgh]h
a Z\l_glbggbfb |I_dklZfb \mavdhijhA3 kkcg®l3. afekIm

HI™ g_h[oe?*ghx mfh\hx _n_dIb\gh]l]h gZ\qZggy ijhn_kecgh
kieedm\Zggy fhjkvdhx Zgl]eeckvdhx fh\hx } j ZeeaZpey ijbgpbim f
gl _ljZp-€ Fe "bkpbieegZjge nhjfb gZ\qZevgh€ ~"eyevghkle Kkijby:
ijh[e_fghfbke_ggy \ kn_je ijhn_kecgbo <gl_j ke\ sh kem 'blv <klhlg
i*"\bs _ggy g9gzZ\qZevgh€ fhlb\Zpe€ \ peehfm M a\ yadm a pbf k
kbgojhgeam\Zlb gZ\gqZevgbc fZl_jeZe a \b\q_ggy fhjkvdh€ Zg]eeckvd
ieZgZfb ijhneevgbi@“gokphb
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