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For a node of a distributed environment under the influence ctationary ordinary traffic, we propose
an approach for dynamic restructuring and building of distributetta@maents. Using this environment
we can build an effective monitoring system.

Keywords: ordinary non-stationary load, nodal traffic.
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fhgblhjbg]Zz Kh\f_kligh_ bkihevahdZgibkl®Rd *

kj_~kI\ hi_jZlb\gh]h fhgblhjbghkijh\gb agZgbfhklb %

bfblZpbhggh]h fh” _elbjh\Zidgby Hp _dblebygb_ mdZaZdgguo iZj

ylghklguo fhAha\lhcey | ijlbjgha f_Ijh\ k bkihevah\Zgb_f fh~_e_c

jh\Zlv ~"bgzZfbdm baf_g_gby khfkdaygbyh jZzkij_~_e_gby &dZ hkgh\

ij_"mij_"~ZIv h \hafh'guo ZghfZgbyo g_izZjzf_Iljbg_kdhc klZlbkl

bij_\_glb\ghihegylv dhjjxdlbjm Kibjf_gzZ

sb_ ~_ckl\by ij_~hI\jzszy |_f kZz#fZl_jbZeu b f_Ibk®y fhb e

\hagbdgh\_gb_ Z\Zjbcg[Bh kbImZpWcgby ijhp_kkzZ baf_g_gby khkl
IhklZzgh\dz az”*248jz[hlzZlv h[t_dlZ fhgblhjlbkjihevahk¥eZ

ijh]jzffgmx bfblZpbhggmx fh”*b&dj dg[ulbcgZy fhXkjed

djblbg_kdh[th dlIZ \ \b~_ kbkl_bdblZpbhggh]lh fh~_ebjh\Zgby hJ:

fZkkh\h]lh h[kem'lb\iggbyklb gZ gZagZq_Apmhegic Personal Learning

g_c k_jbx wdki_jkkf pglédvx ijh Edition jZkg_l bgnhjfZpbhggu
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f _ljbd "Zgguo fhgblhjbg]Z ijh\hVZggdgph jh[gh hibkZg§®@ \b mhk
\ MATLAB Online. < 1_jfbgZo |_hjbbs_kl\ey_Ilky f_IhrZfb Abkdj_ g
fZkkh\h]lh h[kem b\Zgby bkke k/hrulfnexg hflih® _ebjh\Zdo@ >>ey
fh~_ev ij_"ezZ]lZ_I|ky jZkkfzZljb\Zhv &bjdh\Zolwy j fKFH IbiZz
kbkl_fm fZkkh\h]lh h[kekFH\ZgbF FM/N |1h _klv kbbkif_fsmx Im
IbiG/IGIMIN[G. H[gZ]jm  _glghA " kljmdIimjm qlh b bkke_"m_fZy
ebc \ keh 'ghkljmdImjbjh\ZgguoGZiga/N ¢11].
fhgblhjbg]Z ijhba\h”blky gZ hkgj\_~ f k_jbx wdki_jbf_glh\
wnn_dlZ I_I_jhkd_"~Zk(Bgghklbdhlhjuo bgl_gkb\ghklv ihklmie_g
wnn_dlZz dZzd g_h~ghjh”rghklb lgZZe¢xtdb aZy\hd \ kbkl_f_ jZkij_
gbc \ujZ Zxs_]hky \ g_h"bgZdhVhcghjfZevghfm aZdhggn Ijbf_|]
"bki_jkbb kemqgZcghc hrib[db jl]jgkik\ghklb h[jZ[hldb b \j f _gb
hgghc fh747,8pb [u\Zgby azZy\hd \ kbkl_f_g jzZkij_*»
Ihkljh_gb_ fh”_eb h[gZjm _g@by ih ghjfZevghfm aZdhgm ihdZz
ZghfZebc gZ hkgh\_ wnn_dlZ jbkLjh
kd_~Zklbgghkhlp_~mjz fh”_ebjh
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JZkkfhljbf hrghdZgZevgmx KFH: kfidhklv gZdhiNb5; ey

ke A"mxsbfb 0zjzdl _jbklbdZfb +kihkh[ hj]ZgbaZpbb bhfZgbime
+ bgl _gkb\ghklv ] g jZpbb ZgblydaZy\GFCRE +
M( )=0,7, 1 GZ jbk ij_"“klZ\e_gZ h™~ghdZgZe
+ bgl_gkb\ghklv h[kemZb\ZghyZyaKFH ihkljh _ggkly f_ BEfbl
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J _amevlizlaklZ\bf \ .1Z[é"_ >ey fhf_glh\ \j_2 gb ijb
\ur_ebf gZ[ex”"Z _fu_ agZq_gby=20eG-wmn_dl g_ ijhy\ey_Iky

xsbhbf h[jZahf ~ey kbgbc
. a_e gux0,0l (djZkguc LZ[ebpzJ_ameviZlu wdki_jbf_glh\ f_
dhlhju_ khhI\_lkdwmxl_#Im jbdb hlidehg(ngbyey jZaguo fhf_glh

\j f_gdijbn=20

LZ[ebpZJ _amevlZlu wdki_jbf _glh\

jbdb hldehd(ngbey jZadudeh be |10 2 231 241
Jb gl_gkb\g H?,{Qé r{?’ ij\ 7 g%'y A Z)%/EE 4 | 017] 0872811 2,272589 | 1,086666
h[t_fh\ \u[hjhd 0,2 | 0,217201 | 2,244760 | 1,214411

0,24 | 0,416689 | 2,584886 | 1,397122

0,26 | 0,691662 | 2,742413 | 2,012461

1) | (202) 1(40-2) 1(60-2)

0,32 | 0,920496 | 2,908371 | 1,367433

0,17 | 2,272589 | 2,834956 | 3,129703

0.2 2 244760 | 3,008965 | 3.325905 0,33 | 1,016894 | 3,120325 | 1,737309

024 | 2584886 | 3.267130 | 3,503136 0,35 | 1,279429 | 4,149874 | 1,697257

026 | 2,742413 | 4,003362 | 3,082638 0,37 | 1374838 | 3956550 | 1,729267

0,38 | 1,579370 | 3,921756 | 1,641832

0,32 | 2,908371 | 3,879590 | 3,952908

0,4 1,641832 | 4,149874 | 1,641832

0,33 | 3,120325 | 3,929465 | 4,049291

0,35 | 4,149874 | 3,995526 | 4,152842

0,37 | 3,956550 | 3,956550 | 4,159725 >ey fhi_glh\ \j_ 22581, 41

0,38 | 3,921756 | 3,921756 | 4,165989 ijbn=60 G-wnn_dl ijhyley_Iky ijbq_

mklhcgb\h 28&y41 1jb 251 G-

0,4 4,149874 | 3,937187 | 4,230893

wnn_dl ijhyley |ky g _mklhcqgb\h
Ijh\ N f k_jbx wdki_jbf_glh\ g

bbeZpbhgghc fh~r_eb \Zjvbjmy h

_ bgl_gkbipkkhbe gBEy a

=0, fh~r _ev ihklhyggh ih_[u\

] | _jhh[eZklb qlh kIZ\bi |h’\ kﬁ’\h‘ft gz baf_g_gb_ khklhygby |

__ g
hit_dlib\ghklv ihemqZ fuo. ameﬁfélﬁ”bdz “ey ke_~mxsbo bkol
< ~Zgght ijbi_j_ ] _dhi_ gk\m lky gkb\ghklv ihkimie _gby aZz

DzZd ihdzZazgh 3,gizbjbkt_f_
\u[hjdi=40, b mjh\gangbfthb

ihevah\ZIlvky mjh\g_f agqu\ﬁ(f?‘f) 1)=0,02;
=0,001. + bgl_gkb\ghklv h[kemZb\Zgby
- y\hd O K )=[0,17; 0,2; « 0,43];

‘ . + fdhklv gZdhits| kélykh[ hj

4 . ]ZgbazZpbb b fZgbimebjh\Zgby az

+*FCFS

Lo
wn

LZ[ebpZzZJ_amevlZlu wdki_jbf_glh\ f_
jbdb hildehgtingbgyey jZagito fh\

MeTpuKka OTKNOHEHMA, Y.e.
w

v \u[hjdb
, 1) t(20-2) t(40-2) t(60-2)
017 02 024 0,26 032 033 0,35 037 0,38 0,4 0,17 2,405583 2,749268 | 2,933398
OTKNIOHEHWME MHTEHCMBHOCTH OECHY)KVIBaHHﬂ 33ABOK, E-l 0,2 2,595146 2,970839 3,040931
=l (20-2) 1(40-2) 1(60-2) 0,24 | 2,338425 | 1,505843 | 1,478355

Jbi3. =jZnbaZ\bkbfhklb f_Ijbdb | 0,26 | 2,657417 | 2,814945 | 3,117413
hildehg igby0,7 =0,8"ey jZaebgguo| 0,32 | 1,479744 | 1,402019 | 2,338952
h[t_fh\ \u[hjdb 0,33 | 1,426997 | 2,478042 | 2,552015
0,35 | 1,610486 | 3,915983 | 3,734023
lihA_~_f k_jeodki_jbf_glh\ 9Z53777 793230 | 3,954610 | 3,774492
bfblzpbhgghc fAZ|ethnbyli 0,38 | 1,602686 | 3,835020 | 3,702529
\Zeu \j_f_gb baf_j_gby 0ZjZd|_§uKIyd3s238 | 1,606300 | 2,549741
+27ey \u[hjhd h[n=[P0f40, 60].
Bgl_gkb\ghklv ]J_g_jZpbb ®Zy\h@dzO0 hkgh\_ j amevlzZIhh'igHe
bgl_gkb\ghklv h[kem b\Zgby kaZgW¢ \u\h~ qlh \ wdki_jbf_gl_
M() g_ f_gyebkv j_amevIZIlu ijAGKhZdDb \ agZq_gbc b mjh\gy a
e_gu \ l2[e fhk1b=0, fu gZ[ex”~Z_f \k_]h h~gn
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hlezklv ]_I _jhkd_~Zklbqgghklb djoy-twinn_dlZ gZ[ex”"ZeZkv ijb h[t.
ebg_gbb mjh\gy agZgbfhklb . d#[hytb >ey wlh]h ad4gq gby

“h, b.=0,01, gZ[ex"Zxlky~™\s fZ \u[hjdbZ[ex*"Zemkkilhcqgb\u_

]_I_jhh[ezZkjb baf_g_dbb ~h hlezklb ]_I_jhwnn_dIZ b fhf_glu |
agZq_gby ih kjZY¥g)=@@®x k 9_gby khklhygby h[t_dlZ fhgblh)
1Z[e -whn_dl gzZ[ex~Z _ Ilky j_ tijbpi_j_oh”_ hl JThfhkd_"Zklbgghk

"bzizahgu baf_g_gby lagZq_dhl_jhkd_"Zklbgghklb 1j&Z bkihev
mf_gvrbebkv LZd fbzizadhgh 9gbb \u[hjpdb ijhp_kk h[gZjm _ghby
jhf *wnn_dl gZ[ex~Z dky bey I_l_jhwnn_dlZ ghkbl kemtyZcguc

n khkIZ\ el )=0,3586,38 | j Z ijb bkihevah\thanG,g[hjdb
< oh”_ wdki_jbf_glh\ [deh mf<h\2gt i_j_oh”bez \ ]_lgjhkd_"Z
e _gh qlh ijb gZ30,8a758,d=0,889 hkiv \ [he__ iha~gb_ fhf_glu \j_f

G-wnn_dl gZ[ex"Z_IKYy > dy < j_ amevI_Z'I_ W(_Jlki_jbf_kgIZevgu
! fh~r _ev ihklhyggh g\ZohAﬂf@?/“h\Zgbc ijb \ZjvBpf\Zdbb
1. th[eZka gb baf_j_gby o0zZjzdl_jbklbd
AZdexq g®Z hkgh\zZgbly j_anf@h _kI\2[21, 31, 41, 51][ueh rZk]
IZIh\ ijh\_A _gguo wdki_jbf_gl®h\gzgh qlh “ey hadhjGd _
bfblZpbhgghc fhA_eb [ueh hij_Wh&_gh ghkbl kemqgZcguc oZjzZd
\ebygb _ bgl_gklf}\_ggrLthpbath ijZzdTbg_kdb g_ \hkijhba\h”~blky
kem b\Z@y\hgzZ]jmakibk| fu \ulhjdZm bn=60 gZ[ex"Zxlky
h{t_fh\u[hjh® mjh\g_c agZqgbfhknklhcgb\u_ h[e®&kh dIZ ijbq_f
gZ wnn_dlb\ghklv bkiheyah\z§eyn b h[eZk@wnn_dlzf_xl
nhjfZpbhgguo f_ljbd ~ey hij_~[beybmx \j_f_ggmx ijhly _gghkl
khklhygby h[t_dIZ fhgblhjbg]z GZb[heviZ’c_ d\ZIghklvixqdh a]
MklZgh\e _gu mklhcgb\u_ hfbxkllnemqg_gguo j_amevlIZlh\ y\

jZkihagz\ZgWwpnn_ diigp fhghl fhf_glk dhlhjuc gZgqbgZ Iky kjZ
jbg]_ ijb baf_g_gbb gZ]jZnadb ihke”b azZ\_jr_gby ihklmi&_gby b
iZahg_ agZ@=gbe0, b \ "H kiI\_ggh k] _g_jbjhkihdgdhdlzgzez

iZahg_ agZg8=xbe0, gZ[eX” glhh[_ki_qgb\zZ _|I “hklh\_jghklv j_a
ebkv mklhcqgb\u_ hpwehkldlZ k 1ZIh\ gZ mph0@01.

“hklh\_jghk|@® b \ kjZ\g_gbb k Bkke_ ~dR\Zbygb_ baf ) gby
Ajm]bfb wdki_jbf_glZfb wlib "b2egdahgawrZggx0@, =09, ijb
emqr_ \k_]h ih”oh”yl "“ey \uykez[gbn 02; « ; 0,43], 0,9=>4>=0,7 b

ZpfZebc \ "Zgo hjbg]Z fhf _glh\ \j _f2giZ ijhp_kk h[gZjm
ljb baf_g_gbb gZ]\mamdi *_gby-wnn_dlZ MklzZgh\e_gh qlh
ahg_ agZq9¥xpte0, b \ "bZi mf_gvr_g¥b hl agZq ,gby‘h

ahg_ agZqgbe=0, ]_l_phw o  jjhy\e _gbwnn_dIZ ijb mjh\g_
n_dl "ey mjhl\gy agZzZQBohklb sgzgbfhpelb mf_gvrz Ikg b kI

h[gZjm blv g_ m~"Zehkv < Th gp\plky g mkihcqgb\uf

baf_g_gby gZ[ex"Zxlky ijB mjh\g <aghphna bkke ~h\Zgbygwdki_jk

qbhklib=0, ~ behol. _ |Zevgmkizgh\e_gh qlh q_f [eb
ljb baf_g_gbb gz]jmadd ! \ §bfimadz KEH d_f wnn_dlb\g__

ahg_ agZq9@te0 b \ "bZi ijh\h~Ablky \uy\e gb_ ZgMiZebc b

ahg_ aglep=1l ]_I_jhwnn Il "ep . -
; — 93 g baf_g_gbdckeh ghkljmdIm
jZkkfzljb\Z _fh]lh fghmjki\g c J R\Zgguo AZgguo fhgblhjbg]Z
a_ngbfthb g_ gz[ex"Z_lky Z‘ Zgguo agZagb gbhjd!=0,875
\j_fy \ "bZiZahg_[ueh mRIZgh ~_ gZ[ex"_Z Iky mklhcgb\h

dl
e gh glh fh~_ev ihklhyggh gZ Ky, - =
]1_ th[eZka\ Mdhghf kemqz %% thk_é/bbﬁ\ azklghklbi=0bb

eZ_fh"_ev iizdlbgq _kdb @_ qmqlﬁlf\ws t Iba\hzcdb'h]'hd thkihyggh

|_evghicizjzi_lm Thwihig ~z )0 jbag Jhixd_

gu_ agZqgizgRy_ljlm\_ j_dhf_g"m

_lky bkihevah\Zhkmsykl\e_gby JZ[hlZ \uihegijgZgZklbgghc

fhgblhjbg]z ihAr j°d_ Jhkkbckdh]h nhg”Z nn
Wdki_jbf_glZeihglzglZ qlh f glZevguo bkke (}Adlghkc-

fZdkbfZevgZy ~hklIhh[g@hklv  29-07936/17).
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\Zc”_jh\ h[eZgqguo k_j\bleh\ "Bghjh\Zgb_1j odhfihg _gdgh]lh Zd
e _dimZevgu_ kbkl_fu mij_Z\e o _kdhfh baf_jbl_ey kdhjhklb |_q_
oZljhgbdZ + fZl_jbZeu _jhkkbkl_fu dhgljhey hdjm Zxs_c Kkj_
gZmlgog dhgn fheh”uo I«nq_glKO_\ZZ<Ihth33I\,LK2016.<ui6(26).
ibjZglh\ b kim”_glh\ ] K_\ZkKiBahev

MODELING OF ANOMALY DETECTION PROCESSES IN COMPLEX
STRUCTURED MONITORING DATA

A.A. Bryukhovetskiy®, A.V. Skatkov', Y.E. Shishkin*?

'YHGHUDO 6WDWH (GXFDWLRQDO ,QVWLWXWLRQ RI +LJKHU (
Russian Federation, Sevastopol, Universitetskaya St., 33
?|nstitute of Natural and Technical Systems, Russian Federation, Sevastopol, Lenin St., 28

The paper introduces an approach to solve the problem of detectiaggedh the state of the monito
ing data stream using normal distribution models based on Spearman's matparstatistics criterion.
The problem of detecting anomalies in complex-structured monitorindatatetical-purpose systems is
discussed. The decision of agent generation intensity values inflestiogation problem, intensity of
applications service, system loading, sampl@sme, time of characteristics measurement, intervals of
characteristics measurement time and significance levels on changaarfitaring object condition is
resulted. The results of probabilistic simulation of a critical object are discussed.

Keywords: complex structured data, monitoring, simulation, queuing sy®eniata, heteroscedastic

ty effect, network traffic, complex systems modeling.
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BFBL:PBHGGH? FH>?EBJH<:XGB-3:>:PBHGGUO HLD:AHK<
1?7J<BQGUO BAF?JBL?E?C KBKRHRGEBLHJIBG=:

. < KdzZldh\ > X <hjhgbg B : KdzZldh\

N=:HM <H O©OK_\Zklhih&knkddjk!|\ _mgbé_jkbl_12
JN ] K_\Zklhihev me Mg38\ jkbl IkdZy
E-mail: kvt.sevntu@gmail.com

>7ZggZy klZlvy yley_ lky eh]lbg_kdbf ijh~he _gbdhfjE[HlIkgh]hZzahBbdx*Z d
fh~_ebjh\Zgbx ~_]jZz"Zpbhgguo hldZah\ i_j\bgguo bafgbkjbey]&b\ lkbkl_f:
f g gb_ij "eh” _gguo jZg_ _ Zdhhephbgghkdbimi® H]jZgbg _gbc dhlhju_ [ue
ij_h~he_gu ijb bkihevah\Zgbb bfblZpbhggK]hvIth® peitpj\eZZg)Zy |k¥ jZaj
[h1dZ ijh]jzffghflhlZpbhgdH]llgNB A~ _j db ijbgylby j_r_gbc ih h[dZjm  _gb>
ke_"kl\bc ~_]jZ~"Zpbhgguo \ha”_ckl\bc gZ k_Ilv tej\tkdpdu of bffg b jbeg]@
JZkkfZljb\Zxlky kljmdlgdpbhgZevgu_ hkh[_gghklb jZajZ[hlZggk]h ijh]jZ
i_q_gby 1Zdh]lh kl_g~Z ijb\h~ylky j_amevliZlu \_jhylghklghgtax fh”_e
hp_gb\Zgby kl_i_gb \ebygby iZjzf_ljh\ bgl_gkb\ghklb ki\blgZ®4Zpbhgg
kbkl_fgu_ ozjzdl_fijbbgbbhljb.g]z

Dexq_\u_ keb¥BIZpbhggh_ fh”_ebjh\Zgb_ kbbf_ibj\mbdbbZpbhgguc
kl_g~ ~_ljz"Zpbhgguc hldZa \ugbkebl_evguc wdki_jbf_gl

<\ N gkKbkl_fu dhglhtdgry guo baf_jbl I&).cBa\_klgu ebrv
“Zxs_c¢ kj_"Mu KDWKKZIhgdh q j_r_gby gZklguo azZz~Zg \ hlghkbl
klh \oh”yl \ kiKklIZ\h\ djblbq madbo ijh[e_fguo h[eZkkyo HIf_
kdhlh ijbf_g_gby dhlhju_ fhlmig@Z h[klhyl_evklI\Z ih~ldj ~Zxl
ijb g _agZgbl_evghf hldehg gbbdmiZgvghklv\ihklj [h\Zgghklv jZ
f Ijh\ bo nmgdpbhgbjh\Zgby i kfZlhb\Z fhc azZz”Zqb
Ablv \ g_\hkklZgZ\éHUZ aftucj :gZeba khklhygby ijhH® fu
\h~rysbc d kms_kI\_gguf zZ\Zjbgbfiba [Zah\uo ih?"oh~h\Z nhjfZe
[hevrbgklI\_ kemgZ_ \ ghkysbo oghdull]jjiz*"Zpbhadddah\ IByy\e
dzlzkljhn Djhf_ Ihlh '\ gZklhy&y ij _~klZ\e_gb_ bo "bdg_ggh]t
\j _ fyKDHKj_I_ji_\Zxl w\hgxpbh eZ ijb ihfhsb fh”_eb ©]l_eb b
gh_b j \hexpbhggh_jZadblb_ fMMyhh gby? ij ~klzZz\d2]lgghbcc
Ib\gh_ mijz\e_gb_ bo "bdg_gguiff_ pleh  _gh bkke_"h\ZIlv g*_]jZ"Zy
ehf Ij_[m_| gZebgby ~hklh\_jguguiphdZdB kbkl_f fhgblhijihlg]z
p_"mj hp_gdb | _ogbqg _kdh]h khkfhgbE@geblbq kHbblghr ,gbc
[1] ihalheyxsbo mgblu\Zlv hkh[ilgghg _gdey kbkl f fZkkh\h]h h
klb "~ _]jZz"Zpbhgguo \ha”_ckl\bkcemiddZgby]jZz*Zpbhgguc ~_n_dlI
hi*" _evguo baf _jbl _evguo mkljdbkihg glZ kbkl_fu fhgblhjbg]Zz
1Zd k_| _\uo kljmdImj [Zabjmxstadky*g&€y |ky nbabqg_kdbf ijhp_I
bo nmgdpbh-&kZjewvdlmjghefid gZdhie_gby ih\j_"~_gbc \h \j_f_gl
fh~r _ckdbDjhf_ lhl]h j_r_gby 1Zdh < > @ Z\lhju ij_"eZ]Zxl jZkrbj
l]h jh*rZ g_h[oh”bfu ijb wdkiemgliZpbb*oh” d ZgZ%ebagmhkl we _
kbkl_f fhgblhjbg]Zz ~ey ieZgbjhlphgmguo mkljhckI\ k mq_Ilhf ~ _];Z/
i_jbhrbgghklb ieZgh\hlhbj fhghfyjguo hldZah\ h[mkghyk gguo
j_lezf_glguo jZ[hl Z 1Zzdd_ ijb ikzfb klZj. gdbZebabjmxkaysb
Ibjh\Zgbb gh\uo kbkl_f fhgblhjbgyZ b j_"bfu nmgdpbhgbjh\Zgt
bo \ZjbzZglghf ZBZkbaZe _gbx \ mkljhcklI\Z k p_evx hp_gdb klI_i_
gZklhys __ \j_fy g_ kms_klI\m_1I| \ébygthlyZz \hagbdgh?r_¢jzNzp
ihroh~Z d ij_h~he_gbx h[hagZ&ggaglchldzah\ <f_kl_ k |_f ijhp
gZmqgghc ijh[e_fu [Zabjmxs_]lh&¥dgize _gby ih\j_"~_gbc hibku\Zx
ijbf _gbd h[s_kbkl _fguo fh~_e_ ¢hevdh *ey jZkkfZljb\zZ fhc ij_~"f
N liZ"Zpbhgguo hldziah\mk _|_c¢c ghc h[eZklb b ihemqg_ggu_ j_am
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g_ ghkyl h[s_kbkl_fguc o0ZjzZdl gZkdhh bf_xI iheh bl _evgmx dhjj_
kms_kI\_ggh mf_gvrzZz | ij_~f pdm[Q Ij ~eh’ _ggzZy fhrmev ij_»
h[ezklv bo wnn_dlb\gh]h ijbf_g kdByjb\Z_ | ~\Z \b”~"Z hldZah\ ~_Kk
<hijhkzf ~_1jZ*"Zpbb wlke_f_glhhldZa \ualZgguc m~*ZjzZfb b fy
gZfbq_kdhc kj_"~u ihk\ys gz jEIdhZA \ualZgguc klZj gl _f dhfit
[4]. JZkkfZljb\Z _lky "bgzfibq_kdZah\k Ijb\_~_g ijbf_j bkihevah\Zg
kl_fzZ k \hkklZzgh\e_gb_f bkihevigmelklyz_ fh]lh ih”*oh”~Z ijb hp_
iZjzZf_ljbg_kdb_ b g_izZjzf_ljbggkdb ghklb qgbih\ izZfylb _bkihev
f_Ilh~u klZlbklbgq_kdhc hpgzZ[hlddudZ \ dhkfhKibkZgguc ih”oh?
guo < jZ[hl_ > @ Zg2ZelBabjmxlkyjZgbg_g \\b m bkihevah\Zgby |
ANZpbhggu_ \ha”_ckl\by gz i_gNggghdZ[hjZz azZzdhgh\ jZkij_"~_e
ieZlulukhdzy | _fi_jzZImjZz \eZ gbklkbiZgZebabjm_fuo kemdZcguo )
b Ii lj_~eh” _gZ fh™_ev jZajmgbgby
i_gqZlghc ieZlu dhlhjZy bohjhrh m@&_h[oh”~bfh hlf_Iblv ke_"“mxs
luN\Z_| hkh[_gghklb dhgdj_lghchigh\gu_  f _Ih”"bg_kdb_ h]jZgbq

f_lghc h[eZklb gh __ ijbf_g_gbuiley gguo jZ[hl
rbjhdh]lh deZkkZ aZAZq b_kvfZ hljZdj ~eh" _ggu_ fh~A_eb ohjhr
q_gh hibku\Zxl madmx ij_~f_lgmx h[eZ

AThju jZ[hlu > @ hp_gp\Zxl \gh g_ iha\heyxl ZgZebaljh\ZIv j:
gb_ ihjh]Z gZklmie_gby "_]jZ"Zgbhagh dlu gz kbkl_fghf mjh\g_
]h hldzZzaz gz gz~_"ghklv kbkl_fus Bfgkihevah\ng_ hljZgbq_gc¢
jZajzZ[hlZzgZ dhfie_dkgZy f_Ih"geghkkby nmgdpbc jZKij_~ge_ghby
hp_gdb \j_f_gb "“h hldZazZ hkgyp3d9%%4yY g h]jzgbg_gguo bgl_j\
gz fh~_eb "~_]jz"Zpbb kh kemqge8mf\ hjezklb bo hij_ ~ e gby
ithjhlhf hldZaz JZajz[hlZgguc f_lh "yqikmiki\b mijZ\e_y>Z_sb_o iZj
hp_gdb g_bkijZ\ghkl_c jh"_fhgklj,q kdbo \ha”_ckl\bc k p_ev
JIMZgZijbf_j_ th”_ebjh\dgby K pyyihevah\zgby \ kbkl_fzo ihAA
ki_fu we_dljhlb”jhkiZIbd_kdhlhjjihyiny j r gbc KIIJ rey ihklji
\h~"Z \ Z\bZpbhgght ihe_ . by hp_ghgqguo nmgdpbhgZeh\ d

< >@ mA_e gh \gbfzgb_ ij %biglgh]h Zqzebaz
mijZ\e_gby djblbg_kdbfly fZIl_j £

gufb Zdlb\Zfb \u[hjm hiIbfZevi%:JoI;\gzr?ghjcrklgzblv_,\eljy_ﬁdﬁzh]/\zh_;két
fhf_glh\ bgbprebaZpbbbljhnbed qﬂjuo_ba_ rﬁdZEZgguo _h]ngBq_

q_kdhlh h[kem b\Zgbyghdhi \ > ""Y N . c9h 4
iZ[h!l_ g_~hkizZlhqgh ihAjh[gh hibiAy 20 d fh*_ebjh\Zghx *_]jz
f ozgbaf ihemq_gby iZjZf_ljh\hgf@e;, hidZah\ A qZkighkib hibk
bkihevam fuo ijh]jghaguo fhr e K jobl_dImjz jzajz[hlZggh]h b
<> @ ij_~klZ\e gz kljmdImjzPkhoghdh kl_g~Z ijhp[j@ju
gZ”_“ghklb fgh]hdhfihg glguo ko_Tu ijbgylby j_r_gbc b I #
b_jZjobg_kdbo kbkl_f \ mkeh\byo Hlifgbq_gby ZgZeblbg kdbo f
pblZijbhjghc bgnhjfZpbbgh[ bglth*hV\ j_r_gby jZkkfzljb\Z_fhc a
kb\ghklyo A 1jz~rZpbhgguo \h’?‘qb< d_Zq_khk_gh\ghc kbkl_fghc
ki\b.c BKihevam_Iky fzl fZlbq_ Kdd€dl_jbklbdb dzq_kI\Z nmgdpb
ZiizZjz! FzZjdh\kdbo ijhp ~kkh\ 1£9by k_Ib i_j\bgguo baf_jbl_;
eh” _yugbkebl_evguc f_lH h[t_l4_AeZ]Z_Iky bkihevah\zbv \JTfy
gyxsbc A\hbqgu_ Abz]jzffu j_r_Khdghlh hidzaz k_Ib 1B [dhihjh_
rney dhrbjh\Zgby ~ _j \Z k[h_\ Kok kegmaZz_ hibku\Z_lky \ujz"_gb
b ihemg_gby \k_o iml_c¢c b f_Ih” Fhgl
DZjehey 1_g _jZpbb kemqgZcguo j_Zen ) Nig.Neslssl oA @)
azZpbc fh~_eb b \ugbke_gby gZ”~_"ghklb
Kbkl _Jtu "N =ihjh] ~_]jz"Zpbhaguo \h

rgzeba ijhp_kkhl _kl_ki\_gghc \bc ijb dhlhjhf gZkimiz_l h

w\_glmzZevghc ~» ]jZ"Zpbb bf_ | +£';3  «
agZq_gb_ “ey bg _g_jghz h[ezﬁf\tg 5] B, s tgbkeh hlidZaZzZ\rbo

gbc 1zd dzd wib ~\Z \brz ©klj!&kiiphehlhjhf k_Iv 1B kqblZ_Iky
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dzaz\rlg ibgl_gkb\ghklvd\hagb GZb[he__ ihegh_ \_jhylghkl

gh\_gby ~_]jz*Zpbhgguo \ha~ '8};:%5 h\—”'lb mqazl_ \k_o \hafh

[uN\Zgby IB \ g ]jZz"Zpl
' tbgl_ gkb\ghk"’ Hhp_kkh\ 2 AN 2 gh hibkZIv h[h[szgguf

kizgh\e_gbyAIB\_dlhj izjzf_ Jzk,J_A_e_gb_f
jh\ nmgdpbb ‘
'gZeblbg_kdh_ j_r_gb_ az”zgh . = Tpl2. pis
nij_"_e_gpyfh T [ulv ihemg_gh Bt ts lrg P P2
gZ hkgh\_ jZkij_~_e_gbc nZah\h]h Ibiz N
[0, 0 @ ?k:edbjtubq_kdh qizkeh h18 khhi\_IkI\_ggh ijhba\h”ysb
ah\ IB "ey k_Ib b \j_fy _bh bagrbmrg|dpbyfb \brZ
kul\Zz |ky ihdZazl _evguf hzZkij_~ e g
_ff(t) RF k gzqzZevguflg fhf_ M(2,25,...,Z5)
- - - ~ k .
gb jZkij_~ _e_gh dzd i1
Felg 1L W ge libf b_ AZgghlh ZgZeblb
FCW : jbf_g_gb_ gghlh Zg q_
]h ihroh”~zZ \ KIIJ qgj_a\dqgZcgh

]*_ F()W +~hihegbl_evgZy nmgdpjy~gbl_evgh \ kbem \ugbkebl e
jZkij_~_e_gjbyiheh bf qlh + keh'ghkl_c Z JegZ\mhh\e bl\hj
ki_~g__ \j_fy f_"~m "\mf¥g ihke IlrBvghc Z7_d\ZlgaXlbmleah\bc
| evgufb ih\j_ "~ _gbyfb d\Zglgfdez~u\Z_fuo gZ \pelbgbgu
N ljZ”"Zpbhgguo \hafms _gbc feylh h f | f klh ii ib7
A"]jz7Zpbhggh]h hidzaz IB g_hg A ]f ud; = dl 'Azgggﬁ”b
IZdbo d\Zglh\ Lh]~Z Zelhjblf guag :
r 3 Ighklvx hibkZgby ~_]jZ*Zpbb |

ebjh\ZgbyjZz"Zpbhgghlh IBdZaz |
fh‘Jgh igj —y‘JkIZ\EIv gngd] ihke Ah\z‘f!&o Kbki_f 1B b Ijm~h_fdbkivx Zg

ghklvnZa h[kem 'b\Zgby kh kj kdfo ij_~klZ\e_gbc Wb fZI_f.
\j_f_g_f hlkem 'b\Zgby < wihfik GH“”' ebjh\zgbb .
jZk_ij N e gb_f WieibgyZdz k \Zlv bbeZpbhggh_ fh”_ebjh\Zg
- =590~ jobl_dImjZ ij AeZ]zbfith]h

ri
iehlghklog) XD _e* 1Zpbhgghlh kIPgeZx ijhlfZf
(r D! ghlhbfblZpbhggh]lh kl_g~Z y\ey_
:gZeblbqg_kdh_ j r gb_ az”zZqbihtN~?j"dZ ijbgylby j_r_glZc ih hjc

e_gby \j_f _gb “bagb k_Itb IB ijbjdj_gbx ~_]jZ"Zpbhgguo hldzZah\
Ibg_kdhf gbkegbkeh IB \ k_Ib i_j\bgqguo baf_jbl_e_c "ey kbkl_f
gZoh”~ysboky \ ~ _]jZ"Zpbhgghf ghlldhgdbg]Zz Hg ~he _g ih~*_j b\.
fh™ | Julv ihemqg_gh \ mkeh\byokedh{mZsb_prbrbgd

hidZau klZlbklbg_kdb g_aZ\bkbfu b Fh”_ebjh\Zgb_ *_]jZz"Zpbhg
jhylghklb bo ihy\le _gby j hklzZxlkywphkkh\ dZd \ jZfdZo h”gh]h IB
klhyggufb < wlbo kikegh\bj&y b “ey k_Ib p_ebdhf

\hafh guf bkihevah\ZIlv [bghfbZevgh Ijh\_jdZ klZlIbklbg_kdhc ~hk

7 Kii A e K o pF'. \_jghklb j_ij_a_glZlb\ghklb b m
: J——.‘pjrb—) Ckp(. p) N gb\hkib ijh\h~"bfuo bfblZpbhggt
?keb \_jhylghklb | ]JZ Zp br‘{l\g@wl Oibf glh\

hldzah\ az\bkyl hl fhf_gtlZ \j_f_gb =-prdzy gzkljhcdz izjzf_ljh\

nbdkZpbb hldZzaz |Ih ke_"m_I|"iledvah" \u[jZgguc kp_gZjbc j_Z
\ZIlvky jZaeh  _gb_f ihzkjhi_gyf pblbfblZpbhggh]h wdki_jbf_glZz

bal\h”~ys_c¢c nmgdpbb <u\h”? j_amevlibjmxs_c¢ bgnt
fZpbb \ m~h[ghf "ey. EIJ \b"_
n _ <hafh ghklv ~_fhgkljZpbb |
M) —(q pid, g 1 p. amevIZlh\ fh~ _ebjh\Zgby gZ jZace
i1 mjh\gyo Z[kljZdpbb
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JbKL. NmgdpbhgxépmgthimjgZzy ko_fZ jzajz[hlZzggh]h bfblZpbhgghlh k

NmgdpbhgZxeépmghlmjgZy ko fZPPOzxih~"kbkl fZ i_j\bqggthc klZl
jZajzZ[hlZggh]h bfblZpbhggh]lh kkiggk@dhc h[jZ[hldb b klZIbklbqg_
ij_"klZ\e_gZ gZ jbk ZgZebaZz

KhleZkgh ijbgpbim _~bgkl\Z > PVO @ih”"kbkl_fZ \lhjbqggthc klZlI
\ur_e_gu ke_"mxsb_ ih"kbkl_fuklbg_kdhc h[jZ[hldb b klZlIbklbqg_

Pl + ih~"kbkl_fZ bgl_jn_ckZ Zg¥ebaZz

ihevah\Z| vedki jbf_glZIhjZ PG +ih~"kbkl_fZ ZgbfZpbhggh]h
PS+ihAkbkl fZ nhjfbjh\Zgby Kpjn_ckZ
gZjb_\ bkke _Ah\Zgbc PNA +ih~kbkl fZ gzZdhiedgby b 2
PSN + ihAkbkl fZ kljmdimjglhtZebaZpbb kiZlbklbgokdbo ~Zgg
gZkljhcdb dhfie _dkz PV % ihAkbkl_fZ \u[hjZ nmgdpb
PPN +ih~kbkl fZ izZjzf ljbq_kah¢fbjh\Zgby f_ljbd djbl _jbZevgl
gZkljhcdb dhfie dkz ijhkljZgkI\z
PPtih~"kbkl_fZ KIIJ IB Kibkhd az~Zq ih%e_ “Zsbo bkk

PSPtih~kbkl_fzZ KIIJ ©K;_Iv IB&Zgbx \ jZfdZo klZlbklbg_kdbo bk
DM £lhqdZ ijbgylby j_r_gby ENZgbc ~_]jZ"Zpbhgguo hlggZah\ i
PD tih~kbkl_fZ bfblZpbhgghcgiho baf_JbI_e_c KB>HIB ihjh ",
N_eb ~_1jz"Zpbb IB b k_Ib IB kibkhd Zevl_jgZlb\guo kp_gZjb_\
PO tih~"kbkl_fZ hp_gdb klZlbkitbq kp_gZjbc bf__1 bg”"b\b"mzZe
kdhc “hklh\_jghklb j_ij_a_glZlpX&khjbddb mijZz\eyxs_c i_j_f_gghc
b mklhcgb\hklb bfblZpbhggh]h \thihj2 khhI\_Ilkl\mxs_c [jZ_dlhjl
jh\Zgby \ugbkebl_evghlh ijhp_kkZz khh



kI\mxs_c wlhfm bkke_~h\@gbx gB”bkl_\ khhiI\_Ikl\bb k 0Z4Zdl_jbk
N fb kemqgZcgh]h ijhp_kkZ azZ”"Zggl

<ebygb_ baf_g _gby kbkk fdghg klI\_ bkoh”guo ~“Zgguo I|j_|
hrb[db gZ o0zZjzdl_j k*\Db]Z jZkike® "enxsZy bgnhjfZpby
gby gbkeZ hldZazZ\rbo IB tqgbkdB \ k_Ib

<ebygb_ baf_g gby k”M\b]Z jzZ«kiijj_~_evgh ~himklbfZy ih]j_
N_e_gby gz j_amevlZl ijhh_jdb ghxlivkh”~gh]lh IB
g_kdbo ]Jbihl_a g_izjzf_ljbg_kdbBtbimklibfh_ ddd&hh\\IB
djbl_jbyfb I'h

<ebygb_ izjzf _Ijh\ iBzZ\be ijx azZdhg jZkij_"~_ e _gby \ _ebqg
gylby j_r_gbc \ KIIJ ©IB2Zh ~_11Z1zZ~Zpbb IB \ _"~bgbqguc fhf_
pbhgghfdZza_ IB gZ hp_gdm fZI\jffZl gb
gkdh]h h brZgby \j_f_gb [_ahldzagilZz¢gZzf_Ilju ”"ebl_evghklb
jZ[hlu 1B ebjh\Zgby

<ebygb_ izjzf_Iljh\ ijbgylby jlhke_ az\_jr_gby fh~_ebjh\Zg
r_gby \ KIIJ ©OK_Iv IB2 gZhp_gdgkZfley j_ZebaZpbc kemqgZcgh]
|_fZIbq_kdh]lh h brZgby \j_f_glp [kkPA gZjZklZgby ih]lj_rghkl_c IE
dZaghc jZ[hlu k_Ib IB hih[jZ Z _lky\jgZ gghf ]jZnbd_ b

BA_glbnbdZpby nmgdpbc i4dMiyIlky ]bklh]jzffu jzZkij_*~ e g
"_e_gby ~heb jZ[hlhkihkh[guo\jIB ghlidzaz k_Ib IB ijb az"Zgg
aZ\bkbfhklb hl djbl_jb_\ _Ijt:)gy|ibz)/jzjf lj_ ijbgylby j_r_gbc ih hld:
r_gbc_ a_Z_dth baf_g_gby ih]jgrg letB Z 1Zd _ jzZkij_~_e_gby ¢
gb/\z jZkij_~_e_gby kemchguchlai g'f\rbo IB \ aZz~Zgguc fhf gl

_gl 1B\ 3 |
B2 glbnbdZpby nmgdpbec LgRbJQbkeh jZajy~h\ 1bkln]jzZffu \

A e _gby ~heb jZ[hihkihkh[ghc Jlé—'l‘éy b'fh h'{jz."‘"’mm —bsz ‘;.Lh |

\"arbkbfhkib hi djbl_jb_\ ijbgylby m XS jmle_gb_f gbjbgu

i r_gbc azdhgz baf g _gby ihﬁ#?g%z “h p_eh]h Ihke_vwlh]h |

kib- \b”Z jzkij "kemgBygho dh &My ghih_ hdjm]e_ggh_ agZq_g

ihg gl }ZeZ__ gbkeh JZaJy’\h\_ mlihqggy_IKk
Bkke_~h\Zgb_ \ebyghy azdRkZijjz'klZ\e_gh bgl_jn_ckgh_ hc

ij_~_e_gby kemqgZcguo kbkl_fzkBG_kdSao _ ke_"mxsb_ we_f_glu

hrb[hd gZ \_jhylghklgu_ bZjzdl_jbklihe_ \\h"Z ihjh]a@m]hgby

db ©\j fy ‘bagb IB2 b ©\j fy "hdgd"Zpbb 1B ijb ij_\ur_gbb dh

k Ib IB2 ihlh hg ihez]z 1ky hidzaz\rbf
Hp _gdZ mklh clyjh ik bg h 2. ihe_ \\h~Z h[s_]hIBbkeZ
klb jZki]_~_e_gbc k_1b

9 Hp_gdz wnn_dlb\ghklb kijZR3.]bhe \\h~"Z Aebl_dwghklb
ijhlghaZ khklihygby IB ihg'_1jZ22phtzgby
guf baf_g_gbyf oZjzdl_jbklbd 4 ihe_ \\h"~Z fzdkbfZewgh ~hi
10 Hlhkgh\Zgb_ i_jbh"bqghkkhih gbkez hidzaz\rbo IB \ k_lI
ijhnbezZdlbg_kdbo f_jhijbylbc ihgkhijhe \\h~rz gbkeBaZpbc
0jZg_gbx jZ[hlhkihkh[guo khKINgGBHe™ \\haz fhf glz \j f gb Ae
nrazazy o orx @ THETERENARATN_gby TbkinlizRin ~_e_gby
, . . gbke azZ\rbo

_Hibkzgb_ bgl_jklcgZph 7, qohidEIdjulby nhjfuzmkl
ljzffgh_-h{_ki_q_gb_ ki_g"z JZ[RhhZ 15076 iny iZIhj@ ik _\~h
ex[hc :LQGKhAIN kibfhc hb_jZp JoT_1] =9-1211] -\
hgghc kbkl _f_ hnhjfe_gk \ \phecguo \_ebagbg *_]jZ*Zpbb IB a.
ihegy fhlh nZcez b g_ 1j_[m_| 88@9M4f bal_j\Ze \j_f_gb
]Jh  nmgdpbhgbjh\Zgby bgklzeepgghidZz azimkdzZ ijhp_kkz fl
gZebgby ~hihegbl_evguo [b[&BNI\49DbYy _ . .
dhgnb]mjZpbhgguo nZceh\ nZzZceB\ dghidZ aZimkdZ ihbljh_gby
kmjkh\ azZibk_c \ kbkl_fguc KIh]JkZff
FhA_ebjh\Zgb_ ~_]jB "gpik
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LZ[ebpzKj_"~g__ \j_fy [_ahldZaghkljZihtey ghjfZevgh]h b jZ\ghf_jgh]h a
jZkij_"~_e_gby ~_ljz"Zpbhgguo \ha”_ckl\bc

GhjfZevguc aZdhg JZ\ghf jguc aZq
N dj hl

B g | =

kb\ghkl

N 1jZ"Zpbb 10 7 5 3 1 10 5 1
0,1 48,39 47,71 47,05 46,1 4451 95,74 94,83 92,54
0,2 24 23 22,83 21,66 20,9 46,9 46,15 44,65
0,3 20,14 19,56 18,79 18,81 17,28 30,01 29,31 27,78

Ijbf_j \ugbkebl _evgh]h wdkpu \b” ]bklh]jZffu jZkij_I_e_gby

jbf_glzl1ljb\_~ _f ijbf_j j_r_gbydzZah\ k_Ib IB iha\lhey_| ij_"eh’
azZz"zZqb fh~_ebjh\Zgby hldZah\]kiHb dBn h ghjfZevghklb aZdhgZz
ijb ke _"mxsbo izZjzZf_ljZo N e _gby \j_f gb hldZah\ WIm ]b
+ gbkeh IB \ k_Ib \hafh gh ijh\_jblv ih djbl_jbx Ibj
+ ij_~_evgh "~himklbfZy ih]JkhgZ :gZeh]lbqguf h[jZahf fh]ml
ghklv IB ihemg_gu hp_gdb kbkl _fguo hil¢
+t himklbfh_ gbkeh hldzZah\ ik_IlB \Bb *jm]bo bkoh”gu.o "Zgguo
k _Ib AZdexq_ghb_"eh” g nmgdpb

+\_ebgbgz ~_1jZ"Zpbb 4B \ _gHEgebguc b kijmdimjguc khklz\
guc fhf_gl \j_f_gb jzkij_~_e_diZfifgh]lh bfblZpbhggh]h kl_g*"Z ¢
ghjfZevghfm azZdhgm k iZjZfulgAfthlebgb_ hl kms_kl\mxsbo [Z.
P 0,03; _lky gz bkihevah\Zgbb bfblZpbh

tgbkeh j_ZebaZpbc fhr _ebjh\Zgby qlh iha\hey | fh?

< j_amevlZl_gZ Zlby dghidbj®\laikd®_]jz*Zpbhggu_ hldZau dz
kljhblky k_f_ckl\h ]jZznbdh\ ZgkzdieyB, 1Zd b \ KZidbbo béaf_j
j_ZebazZpbc kemqgZcgh]h kjhp_HKk2.gZjgzZklghklb ijb bkihevah\Zq
IZgby ih]j_rghkl_c IB Iz j_ankévg”~"Z fh gh \uihegblv B~ glbnk
lZzf hlh[jZz _gguf gz jbW~gh pbx nmgdpbhbjbkmlkl\mxsuc \ \
glh ~ey fhf _glz \j f gb v "eyjZhegbb ljb\_~ gu j_amevlZlu
rbgkl\Z j ZebazZpbc gbkeh hldZlawhhiklgh]h fh”~ _ebjh\Zgby k p_
\ukbeh Z agZqgbl ijhbahr_e hidZgb\Wgby kl_i_gb \ebygby iZjZf
Ib 1B =bklh]jzffu hlh[jzkzZzx| jEZgl_gkb\ghklb ~_]jZz*"Zpbbgguo \h
ij_~_e_gby \j_f_g hldZah\ k_IbklIBb@gZ kbkl_fgu_ ozZjzdl_jbklbdb
az™~"Zgghf izjzf _|j_ ijbgylby j _gbdbibg]Zz
ih hldZzam k_Ib IB kijz\Z b jzkij_"

e _gby gbkeZ hldzZazZ\rbo IB \ azZz'JZ[hlZ \uiheg_gZ ijb qZklbqgg
fhf_gl \j_f_gb ke_\Z ih~A~ o d_ Jhkkbckdh]h Nhg*
Ih j_amevlzZlzZf ijb\_~ _lygh]l]hNmg~*Zf_glZevguo bkke_"h\Zgbc

f jZ fh gh k~_eZlv ke _"“rmxsb_ <« -29-07936.
K mdZazZggufb iZjzf_1jZfb hldZau
k_Ib IB gZggmlky g_ jZg _ \ _fKIBKHD EBL?J:LMJU
guo _"“bgbp ~ey fhf_glz \j_f_gb
gZklhlZ hldZah\ IB jZ\gZ gmex ?Mey=fhAckdbc | < Limk_Xbg < <
f_glz \j_f_gb \k_ ]jZnbdb dbmepZ_\ <\BhfZlbg_kdbc pbhwe_
kI\Z hldzah\ IB ij_\ukyl sgzZqg_lgbggiuc dhfie_dk ij_"gZagZq_g
Ib gqzklhlZz hidZah\ k_Ib IB klzdg'elyjZXg@a _]lh h[gZjm _gby hljZ\ey:
_"bgbp_ aZljyag_gbc ij_kguo b fWjkdbo \
HidZau k_Ib IB jzkij_~_ e Fdukdhc [b~jhnbabg_kdbc "mjg
"bzZiZahg_ hl “h \j_fb gghc20l4ixg K453
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DEGRADATION FAULTS SIMULATION OF INITIAL MEASURERS OF
MONITORING SYSTEM

A.V. Skatkov, D.Y. Voronin, |.A. Skatkov

Sevastopol State University, Russian Federation, Sevastopol, Universitetskaya St., 33

This article is a logical continuation of the work on the development oftagrated approach to the
modeling of degradation faults of primary measurers in monitosygiems. The application of the
previously proposed analytical relationships has a number of limitationisathdeen overcomed with the
use of simulation modeling. For this purpose it has been proposdevieopa software simulation
decision-support system adopted for degradation faults consequeteetsod for the network of initial
measurers of monitoring systems. Structural and functional featuties déveloped software have been
considered, probabilistic modeling results have been presentagass the influence of degradation
intensity parameters on system monitoring characteristics.

Keywords: simulation, initial P H D V X keEvork, fsimulation stand, degradation faclbmputational
experiment.
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Ilh kahgguf kj_Nogdbifjhklyf \ _1jZ mklZgZ\eb\Zxlky nbdkbjh\Zggu_ ~ebgu e
bo aZdebgb\Zgby >ey klZ[bebazZpbb iZjzf_ljmswfe\jdlfihaeig ijbthbgly xlikly
[ukljh~ _ckli\mxsb_ wlkdiljlkj_"~kI\Z [ZeeZklgu_ ijh\h~bfhklv b _fdhklv
Dexq_\u_ kekddhjhKlvljZz \_ljhwe_dljbg_kdZklhbl&gaXe¢by gZijyZ_gby b o
klhlum]he aZdebgb\Zgby ehiZkl_c [ZeeZklgu_.ijh\h~bfhklv b _fdhklv

<\_~ _ghl_"bfu <wWaM\bkyl hl klZgpbb )<khklhys c ba”™dmo
oZjzdl_jZ ih\_~_gby \_IjZz \ ijbgZtightio Zkbgojhgguo ] :g_jZlhjh\
keH1] Ih”jh[gh_ bkke_"h\Zgb_ kalhjilzxsbo gZ h[smx Zogtdgh =
ki_c \_ljz gZij®Z_jjblhjhrguo Ib\gmx gZ]ljmadpA, \ h[s
| jjblhjbyo K_\Zklhihey \U|heg [haggq gé’yo bah[iz' gz
2@ <uyle_gh qlh kj_ i% _jZlhju ij_"klZ\e_gu
\ _ljz \ ijba_fghf keh aZ\bkyI -
“gb 1h"Z b kmhltkedgb\Zykv \ ab K fob aZbeSg[QK[ [z
gbc i _jbh~ K~ _ezZg \u\hf h p eZkigh _ ijh\h*bfhklv b _fdhklv
jZaghklb bkihevah\zZgby |j oehizkldhohf\mo maeh\ > @ ihemq
<WM k ]hjbahglZevghc hkvx \jBsZ\ghyb_ “ey gZijy _gby gZ]jmai
<[3] ij_~klZ\e_g hiul ijbfily_ghby YU o0, 1)
lhjghc \_ljhmklzZzghddbzZgh glh 2
dhfie_dkgh_ bkihevah\zZgd_ <WM_¥% khY:=i Y(ze Yg;
g_qghc klZgpbb ijb\h~bl d hqg_\b~guif!

ij_ bfms_KkI\Zf v Ty 1.
P_evkiZIvb y\ey_lky jh\bip_ 17 9(ze 1oz oy g o

kh[ZkIZ[bebaZpbb j_"bfh\ dezkl_jz 1 _

<WM g_[hevrhc fhsghklbZ ey Y.g g - jZC;

pbidZq _kI\_gghc we _dljhwg j]bb gi Wi 14 j4,U)

hy\  ~Z uo h kj bo k _ah uo hjh

gt 99 1-"9 99 Kd’ z . az\bkbl hl

klyo ]JhkihAkl\mxs_]h \_1jz DZq_ gr\ Z p: CC——
\ujz[Zlu\Z _fhc we _dljhhig _j]bb '
A ey lky _ihklhygkl\hf qzklhkdhigklib \_ljZcgZWHK; O.

gZijy _gby \ bg"b\b"mZevguo \_ljh\sokI\ ggZy b fgbfzy qzZklb

mkeh\bkwwoM NZxl M\Z mjZ\g_gby :=
FZl _jbZeu b f_IKNZ[beba
pby j_"bfz <WM h[uggh \uihe lky
baf_g_dkdhjhklb \jZs _gby ] g REY | ReY..i diz. 94 0; (2
lhjzbaf_g_ghebg ehizkl_c \_ljh i1

dhe_kZ b m]JeZ bo a[ZdS]abgb\Zgby

>ey hp_gdb Zevl_jgZlb\guo |,l§.||¢1kh|my c b. 0 (3
[h\ klZ[bebaZpbb \diHe §dlf [ze =g @)
g_kdh_ fh”~ _ebjh\Zgb_ j . bfh\ <K\%M Iy 5 a,
Mijh Zy ko _fZz ljh [ " : :

ijhs_ggzZy ko_fzZ \_ljhwe_dljb’ Wcrs (2)? g 2 (2,7
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Jbk Mijhs_ggZy ko_fz z\lhghfghc \_ljhwe_dljbg_kdhc klZgplhjzpz Zkbg

K mqg_lhf \ujzZz _dhWrey mjZ\g_gbc b g ebg_cguo Ze]_|
kdbanjz\g_g@B)x+(4). Kh\f_klgh _
j_r_gb_ wlbo mjzZ\g _gbc hij_"~_ ey

L) % “bf <WK ijb baf_g_gbb kdhjhklb \
1e ° b khijhlb\e _gby gZ]jmadb
_ _ . _>ey jZkq_IlZ j_"bfz <WK gZjy"
bamJZ\g_gby ihemqgz _f gz'l)‘nj—ZQB:gbyfb rney kdhhlekd _c
9z gZ]Jmaad_§ gbf ~“bnn_j gpbZevgh_ mjZ\g_ghb
2 8 . R
u U, blln«a—z..:lm.. 1. : m]eh\hc qZklhlu ngZIy >ghy
N g1 @ N - wlih]hh*"gbgbReY ~bnn_j _gwpbZe
ghfm ij\g_ngIngt(e—Y ReY O;
b, ZIK K, 1. (4) To !0, j_r_gb_ dhihjhlh kIj fblky

gmex Ihke_ ih”klZgh\db ijhba\h
MjZ\g_gb_ jZ\gh\_kby fhf_glimermdz f ~bnn_j gpbZevgh_mjZ
\Zeim+t]h \_Ijhdhe_kZ bf__I| \b® 7ey qZklElWm™DdDh~ bl \ dZq_kI\_

.. A
‘]:i k'J :i M::i M\di(:i’D’\/i(t))’ (5) mlJZ\eyXS_]h \ha L_]gckﬂij%g b
dr
g.
]/\_ We_dljhfZ]gbIguc fhf_gl = \ (igkl\_ \hafmsux_ggbatu.
2rrc 1a2
3pU” — d72 SWReY .-~ %2 wReY 0 ()
M. g 25' o dt © W 1 f.'lW:i L
Z«'rs ic> (Zl—sr)2 z
© 5 ’ VReY 1_ o
) ’ — U g(t) —— Re, Sl (6)
Wy TR L
<jZsZxsbc fhf_gl \_ljhdhe _kZ

MyGi(:i. B.Vi@®) az\bkbl hi kdhjhklb | 74pt phpjzahf | ‘bf <WK jZkke
\jZs_gby m]ezZz aZdebgbk¥Xgbylu\Z |Iky gbke_gguf j_ r_gb f mjz
D b kdhjhklb V. (1)jZ gby ney qzZklhlu mjzZ\g_gbc
Ke ~h\Zl_evgh fzl fzZlbq kdhdhHykl_c \_ljhdhe_k k mq_Ihf we
kZly_ jzkij_~_ e _gghc <WK ij_~kfZleplghlh fhfFglZ b gzZijy’
khihdmighWlmédbnn_j_gpbZevgugby ih 1jb baf_g gbyo kdhjhklb

6C



\_1jZ b khijhlb\e_gby gZjmad: I I
f lju j_"bfz bkiulu\Zxl agzqbl | TP
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JZkg_Il \uiheg_g ijb keb*mxs I i
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2l:"]:‘\_._,_,_..-—-—-—----"'—/-F'_hh\\,_ ]~ T,10; L, '0 J_r_gby wlbo mjz
| | | g_gbc klj_fylky d gZroeX, b

i 1 y 3t UoUy I_j\h_ ba mjZ\g_gbc i

dz
Jbk J_"bf <WK [_a kiz[bebazpb®PfZ_ B/~ Z Z4 0 hldm~Z k

mg_Ilhf) ithemqzZ_f \ujZ "gp_

KlZ[bebazZpby j_ "bffZ<MWK e r A
gh\_ dhglihey kdhjhkib \bljZ \rriljuZ\e_gby [ZeeZklghc ijh\h”Abfhk

a_fghf kekjm[Zy klZ[bebaZpby hkm ]
s_kl\ey_lky az kg dbmle@gh\ 7 WReY d:, vReY | (t)
debgb\Zgby ehizZkl_c \ aZ\bkbfPlka'lh/I/:i dt o
hidehgbykdhjhklb bo \jZs_gby hl

g

ghfbgZevghc ReY vReY £ Z,
GZ K3 bah[jZz  _gu ]jzrbdb Tq WL
N ebjm_fh]lh j_1hé@hc klZ[beba
pbb <lhjh_ ba mjzZ\g_gbc ijbgbfz |

'gZeba JjZnihdhdaulZe qlh ih” 44
\ebygb f baf_g_gby m]eh\ aZdJ@%P\ngg 0 hldm”"Z k mq_Ihf
ehiZkl\cljZ dhe_kZ mf_gMrbebky 2 g - b
e _[Zgby agZq_gbc qgZklhlu b \ gﬁflﬁp—\\f‘” —gbeymijzie_goy
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Jbk5. KIZ[bebabjh\Zgguc j_"bf <WK
[ _a mgZklby m]eh\ aZdebgb\Zgby

cevl_jgZlb\gufb kihkh[iZfb klZ]
ebazZpbb j_"bfz fhlml y\eylvky j_
jh\db [Zeezkl§hkklb <WM b _
[ZeeZklghc gZ]jmadb WIb kj_~kI\
gZ"_"gu “ey klZ[bebaZpbth <WM \
f_ j_Zevgh]lh \j_f _gb Ihklhygkl\h
ebgbgu gZijy ' _gby h[_kiagb\Z Ik
f g gb_f dhfi_gkbjmxs_c _fdhklhb
gZklhlu gZijy _gbymebjh\zZgb _f
[ZeeZklghc Zdlb\ghc gZ]jmadb

lj_"ez]zZ_fkichhkhklZ[bebaZpbb
j_"bfh\ <WM azZdexXqgXelkym
s f < azZ\bkbfhklb hl k_“ahgguo
gbo kdhjhkl_c \_1jZz gZ hij_"~_e_
bgl j\Ze \j_f _gb mklZgzZ\db\Zxlky
kbjh\Zggu_ ”~ebgu ehiZkl_c b m]
aZdebgb\Zgby hij_~ e _ggu_ ba |
kt fz fZzdkbfZevghc fhsghklb >ey
[bebazpbb izZzjzf Ijh\ we _dljhwg_|j
| _dms_f \j_f _gb ijbf_gyxlky [he
[WKh” ckl\mxsb_ we _dljbg_k
j_"klI\z Lzdhckh[ih\urz _|

o Ki_
<u\h?u KlZ[bebaZpby j_ bf;z/\_‘ghkh/ jZ[hlu <WHM HHdzaz

<WK hkms_kl\eny elkip aZoIZebgb\hI

ij julghlh "~ _ckl\by f_oZgbse

gbyhiZzkl_c \_ljhdhe_k ih hlde;gl/_ragéjh\db heh™ gby ehizkl c

kdhjhkl_c \jZs_gby hl ghfbg
agZq_gbc
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i _jbh” ijb kj_"~g_c kdhjhkbb \_lj@dbfmklZgh\dZf®E?DLWH- d

f k gZ \ukhl_ fhp_e_khh[jZaghjhl _ogbdZ We dljhwg_jd _IbdZ
mklzZgZ\eb\Zlv m]he aahdéaledb\Zghly ogbg_kdzZy ijhfure_gghklv
37 k "ebghc ehiZKldy ] g _jZlhjZ Ka144.

fhsghklvx d<I AgZq_gby [ZeeZkl®BhAam[h\Z,®<Zeh\ K G FZgmkh

_fdhklb j_]mebjmxlky \ ij_"_eZ@d:gzeba ijbhjbl_lghklb dhgim]
fdN b [ZeeZklghc 'Jh\hAbeIle\e_gby \_ljhwg_j]_IbZ_kdhc
« K gh\dhc WE?DLJH We _dljhl_oghb

We_dljhwg_j]_IbdZ We_dljhl_ogt
ijhfure_gghklv 6. K2781.

1. DZgh\ EKZ[bebazpby j “bfh\ 8 DZgh\ EF&Il_fZlbg_kdh_ fh"

dezkl _jZ \_ljhwe _dljbq_kdbo rkPIP§APPe \_lihwe_dlijbg \kdhc mk
Z\lhghfguf Zkbgojhdgguf ] g

\ ehdZevghc k_Ib we dljhkgz[@P g gojl
%1%%1?151!5 fhsghklb ih” j_abklb\gl

Wg_jl_Ilbg_kdb_ mkiZgh\db b |_8§;_ _ _
L« K 47+ gZ]jmadhigh[e fu ih\ur_ghy w

2 Bkke_’\h\Zg/\bj_h’\ngqu_kdhﬂ‘h_(“b\ghk'b we_dljhf_oZgbqg_kdb«
khklhygby kheg_qghc we dljRkiZzahv_e_c \ we_dljhwg_j]_Ib«
HHH ©Wg_j~'b K_\Zklhilkgva &bkl_fZo FZI_pdiZegiZmigog
nhgh\ GFEfhglh\ :<hkdzgyg dhgn K_\Zklhihev * k_glyliy

KIBKHDEBL?J:LMJU

G B<Zjfbgkdzy Kbkl _fu dhgljheyB@hK_\GLM . K 180

hdjm Zxs _c kj_ M _\Zklhihev 7. Djb\ph\ < IKe_cgbdhk,

BILK <ui K 132+ Ydh\e:\B G_bkq_jiZz_fZy wg_j]by
3. Bkke_~h\Zgdki_ jbf _glZevghld <_ljhwg_jy_16@Zvdh\
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STABILIZATION MODES OF WIND-ELECTRICAL INSTALLATIONS
ON THE BASIS OF WIND SPEED CONTROL IN THE LANDSCAPE LAYER

L.A. Krasnodubets?, L.N. Kanov!

! Federal State Educational Institution of Higher Educatdf H Y D \BWR SR HUVLW\2
Russian Federation, Sevastopol, Universitetskaya St., 33
%|nstitute of Natural and Technical Systems, Russian Federation, SevastopoSLeR8

On seasonal middle speeds of wind the fixed lengths of bladesoamers of their wedging are set. For
stabilizing of parameters of electric power fast-acting electric facilities are imsedrrent time: ballast
conductivity and capacity.

Keywords: speed of windwindelectrical setting, stabilizing of tension and frequency, corner ojingd
of blades, ballast conductivity and capacity.
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[JHKLJ:GKL<?GG:Y BAF?GQB<HKLY BGL?GKB<GHKLB K<?7Q?C
B DHGP?GLJ:PBB OEHJHNBEE: NBLHIE:GDLHGGH=H KHH;S?KL
< <H>:0 Q?JGH=H FHJY < HDGMW)YJ;J * =

?; F_evgbdh\z : G K_j_[j_ggbdh\

Bgklblmjbjhrgh ogbq_ Kkdkd_f
JN ] K_\Zklhiheee _gbg&
E-mail: helena_melnikova@maili, swsilv@gmail.com

Bkke_"h\Zgz ijhkljzgkl\_ggZy baf_gqb\hklv bgl_gkb\ghllh Kihsgby nb
kI\Z b baf_g_gbc dhgp_gljZpbd\ akhjhogtekddhf keh_ Q_jgh]lh flijy \*hev
kdhlh ih[_j_"vy \ hk_ggbc i_jbh~ Th~I\_j°~_gZ \ukhdZy dhjj feypmhggZy
baf_g_gbyfb ih\_joghklghc dhgp_gljZbbbadetlgmlyéle gl _gkb\ghklb k\_q
nblhiezgdlhggh]h khh[s_kI\Z IThykg_gh \ebygb_ j_lbhgdpWawolf[jahfZkr
ah\Zgbc gZ baf_g_gby bgl_gkb\ghklb k\_g_gby nblhieZzgdlhggh]h khh[s_
Dexqg_\ukeh\ZQ) jgh_ fhj_ dhgp_gljZpby oehjhnbeezZ nblhiekdgdlhg bgl
gby \boj \u_ h[jZah\Zgby

<\_" gbNblhiezZzgdlhg vy\ey |IkyKe_ _~m_1| hilf_Iblv qglh ey bkke
[Zzah\uf a\_ghf fhjkdbo wdhkWkdby fhjkdbo wdhkbkl_f \hafh
hij_~ _ey_| _]1h [bheh]bg_dkdmxijpi*ch_gb_ "\mo f_bkihévEh)
Ib\ghklv b nmgdpbhgbjh\Zgb_ ‘&b o kimlgbdh\hc bgnhjfZpbb b ZzZ
gv_\ ibs_\hc[p2lb Ba\_klgh qglmMZgguo ihemqg_gguo \ jZfdZo |jZ
kmffZjgh_ k\_qg_gb_ nblhieZzgdifpgZo bfhjkdbo wdki_~bpdc >hk
dhgp_gljZpby oehphhbgezxl kiI'hf kimlgbdh\uo baf_j_gbc yl\ey
ijhkljzgkl\_ggmx kljmdIimpm b d¥hkl2lhggh \ukhdzZy hi_jzZlb\ghkly
jmxt dhgp_gljZpb_c iezZzgdlhgghdmdkhgby bgnhjfZpbb H~gZdh hg
h[s_kIYZ 3]. DZd hlf_qz_1I| jy® zZ\blgnhjfZpbx ebrv h ih\_joghklgl
jh\[4,5] f_"~m bgl_gkb\ghklvx kdhgp_gljZpbb oehZlbbnbeeihal
gby nblhieZzgdlhgZ b dhgp_géyadbgcihkj ~klI\_ggh hijjZk” _eblv
oehjhnbe&dZ |ky \ukhdZy ihehij_~_e_gb_ ih ]Jem[bg_ mblhieZg:
|_evgZy dhjj_eypbhggdP®3H\yav guo hjl]Zgbafh\ IThwlhfm g_h[oh’
Hrgbf ba kms_klI\_gguo nZdlh\inblv kh\f_klgu_ bkkea "h\Zghb
hij " eyxsbf baf_g _gby tgl _gkbdggby \ _jlbdZevghc kljopndIimju b
klb k\_q_gby hjlJZzgbafh\ b bakbdghbh k\_g_gby ]Jb*jh[lbbhglh\ 1Ij
dhgp_gljZpbb oehigh\inmédEq pbhggufb f _Ih~Zfb fhjkdbo bkke.
kdhf keh_ yl\ley |ky kheg qguzZgtkd b ih\_joghklgh]h jzZkij_"_e
<ke_"klI\b_ kmlhggh]h oh”Z kdegpgghiZpbb oehphkimelgbdh
bgkheypbbgp_gljZpby oehjhnbedel f_Ih*Zfb Khq_IlZgb_ wlbo
baf gy Iky \jZazZz Z bgl_gkb\gHklth~h\ ihalhebl [he__ "~ 1Zevgh |
k\_q_gby fhjkdbo hjlxgh®®h\ + jZIb\gh bamqgblv ijhp_kkZ nhjfbjl
jZa b [H4& 5]. gby b jZa\blby iezZzgdlhggh]h khl

leZzgdlhggu_ khh[s_klI\Z h[elZZZly baf _g_gbc ijhbkoh”~ysbo \
[ukljuf j_Z]lbjh\Zgb_f gZ baf_gkdlby Wdhkbkl_fZo ih” \ha*_ckl\b_
wdhkbkl_f_ fhlml kem blv hi_j&bm\gwd ijbjh~guo ijhp_kkh\
bgrbdzlhjhf \ha~_ckl\by gqZ g__ jBa&bhljy gZ bf_xsb_ky im[ebdZ
guo nzZdlhjh\ kj_"u h[blZgby IljgpzZzwihlim [2,f4 5, 7], j_]bhgZevgu_
ijhkljzgkl\_ggh_ ih\_joghkklgh_hkph4d _gghklb baf_g_gby dhgp_gl
ij_ " e _gb_ oehjznflhnéeklz [ulv oehjhnb&dzZbgl gkb\ghklb k\_q_ gt
hp_g_gh ~bklZgpbhggufb f_IhfZjflodbko hjl]Zzgbafh\ Z 1Zd _ bo \a
bkihevah\zZgb _f kimlgbdh\uo Kilylklv fk ijbgbgzZfb \uauldxsbfb j_
[6 8].
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hgZevgu_ baf_g_gby \ Q_jghteZbhkdh]h aZeb\zZz f O_jkhg_k |j
bamqg_gu g_ ~hklzZlhggh ihegh az [ Hf_ ]z f KZjuqg ] Yelu DZ
P ev jZ[hlu aZdexqZ _ |ky \ ké]hwdazZih\_~gbdZz fhjbklhc qZ
ijhkljZzgkl\_gghc baf_gqgbhhklb f\ u-ame b k_-\hjlhgghc qZklb
dZevghc kljmdIimju k\_q_dby nkiizigZgjlgh]lh jzZ&j &Z jkheg k
lhggh]lh khh[s_kI\Z b bad_g_gblkkmdij jbk bf xsbo ehdZevgu_
p_gljZpbb oehjhnbeéRr\Z jodhk ]b”rjheh]lbq_kdb_ b ]b”jh~bgZfbq.
ghf keh_ Q_jgh]h fhjy \“hev Djuhfikdltklb GZ jbk bah[KkZ _gh j:

ih[ _j_"vy 09Z hkgh\_ ZgZebazZ ihéggupb klZgpbc bo ghf_jz Z
ihemg_gguo \ fhjkdbo wdki_~bpggbfth ebgbyfb gZg_k_gu bah[Z
kimlgbdh\hc bgnhjfZpbb k mqg_Ilhf \e f

ygby pbjdmeypbhgguo ijlup_kkh\ IjobkljZzgkl\_ggh_ b \_jlbdZevg
\Zxsbo wib baf_g _gby \ hk_ggbjZkijbh”e _gb_ bgl_gkb\ghklb k\_
] hjl]Zzgbafh\ bkke_~h\Zeb f_Ih~hf
FZI_jbZeb f_Ih~"uBkke _Zh\ l]hdjzlgh]lh [Zlbnhlhf_ljbg kdh]h
gb_ ijhkljZzgklI\_gghc kljmdImjurthjahzZgby Ihesb \h~u k kkihevah
g_gby bgl_gkb\ghklb kmffZjgh]lhfk\]hg~jh[bhnbabg_kdh]h dhfie_

gby ij_"~klzZ\bl_e_c nblhieZgdl®¢gepiZz[9) K _]h ihfhsvxybaf_j
khh[s_kI\Z ijh\h”~beb. \ hig_] eb 1Zzd _ |I_fi_jZImjm b we_dljhijk
gbc i_jbh” hdly[jvz@®hyp[jv \ ghklv \h~u dhlhjmx i_j_kqgblu\Ze

hf j_ ckZo GBK ©Iljhn_kkhj <h%4heb ghklv >bkdj_lghklv baf_j g
dbc2 Hkgh\ghc fZkkb\ "Zgguo jihdrhg _@ahg”~bjh\Zgby kh kdhjhk
gZz klZgpbyo jZkiheh  _gguolRfZckhklZ\eyeZ f Kt_fdb ijh\h
gZo f LZjozZgdml fhjbkZhc qgZbkldb D ghggh_ \j_fy

47,0

16,0 - — A3soBckoe Mmope

‘ . . ¢
50" 4A 5‘ M- TapxaHKyT, > ¥ Kepuenckuii n-os \'é
- -
21 g Deojocus

Kapa-/; M.Kb13-Ayn

45,0

44,0 7 T T T B.4.
31,0 32,0 33,0 34,0 35,0 36,0 37,0

Jbk Ko_fzZ jzkiheh _gby klZgpbc

Ih j_amevlzIzZf wdki_jbf_glZleglgwkb\ghklv k\_q _gby jZ\gyeZk
bkke_"h\Zgbc \u”_eyeb kehc \jdhdhztfZ agZgsghWVIhl “bZiZahg
gZ[ex"Zeky \ukhdbc mjh\\_gv bpdmdkb gZaulZeb keh_f k\\ukhdbf
ghklb k\_q_gby ]b”jh[bhglh\ ®ijf *bgl_gkb\ghklb k\_q_gby A
e _gb_ wlh]l]h kehy hkms_kl\eyebZokebén k\yav kehy k \ukhdbf m
XS_¢C ihke_~h\Zl_evghklb <®ghZekb\ghklb k\_q_gby & I_jfho
gZoh”beb fZzdkbfZevgh_ @gZq_glc Kkgjmdimjhc \h® bkke_~m_fh]h
kb\ghklb k\_qgqmgbVeyl\k_cb]Jem[ gZ
gu ahg”bjh\zgby AZI_f jZkkgblw\edelhij_~_e_gby dhgp_gljZpbb
agZq_gks. E\gh_ iheh\bg_ hl fBnbeequeb bkihevah\Zgy _~_"g_
kbfZevghlh IRs=Rlvdk >Ze gu_ kimlgbdh\u_ ~“Zggu_ >Zggu_

hij_~ _eyeb ~bzizahg Jem[bg \qdighhjtfijbMJ@S kimlgbdZ $48$%
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b h[jZ[hlZgu \ &RSHUQLFXVZkODeh Q#lby jZchgh\ ih”k_fZ b h
Environment Monitoring Servicech | vl dZgby \h® h[mkeh\le_gguo \boj_
_]h klzg~Zjlgh]lh mjh\gy h[jA[hZ@ib\Zgbyfb hlghkbl_evgh jZk
(Level ih ki_pbZevghfm ZelhjblfmgYey klZgpbc gZ dhlhjuo ijh\h~t
\h” Q_jgh]lh fhjy Ibiz HBladbiz f@®jkdb_ bkke_"h\Zgby I|jZ*"bpbhg
Sea Daily Chlorophyll Casel and Case 2 f_|h”~Zfb

Waters Concentratich ljhkljZggl\_ Bkihevah\Zgb_ kimlgbdh\hc bg
gh_ jZaj_r_gb_ kimlgbdh\uo ~"Z3pghb 4Z_| \hafh ghklv ihemqg_gb
1df ]meyjgupZ[ex” _gbc b hi_jZlb\ghc

Kimlgbdh\u_ kgbfdb oZjzZdlhpbgmb ihdZazZl_e_c [bhijh~mdlb)
xsb_ ijhkljzgkl\_ggmx baf_ggbdbhhjkthbwo 2Zd\Zlhjbc Q_jgh]h fhjy
dhgp_gljZpbb oehjEnberekZze_  \j_f_gb b ijhkljZzgkl\_ dhlhjh_ kel
ij_™"\Zjbl _evghc nbevljZpbb kghhemqglklv \ jZzfdZo g_ gZkluo b ~»
h[eZqghk]lueb \ayleyj_f_gguo klhysbo fhjkdbo wdki_“bpbc H?
i_jbh~rh\ dhlhju_ khhI\_kkl\mxbaZ gZklhc kf_gu ih]h~u b h[eZq
guf ih bgl_gkb\ghklb k\Zg gby hjk_]J*Z fh gh ihemgblv ~hklh\_
gbafhihemqg_gguf \ wdkb7Mbpby¢_amevlZlu
68-hf j _ckZo GBK ©ljhn_¥khj <hfzZIl_fZlbq_kdZy h[jZ[hldZ j_am
gbpdbdhemqg_ggu_ j _amevlZlu Ihafijh\h*"bezZkv gZ i_jkhffZevghf
g_gby bgl_gkb\ghklb k\_@_gbyiw]Zgb k bkihevah\zgb_f ijh]jz
fh\ khihklzZz\eyebkv kh kimlgbMibrogdfb Excel 7.0, Statistica 6.05ig-
NZggufbhgp _gljZpbb oehzZhnb e erdaPlot 11.0, Surfer 10.0.
ih\_joghklghf keh_ Bgl gkb\gWklaamevIiZlu b bo h[kimj~r~gb _
k\_q_gby hjl]Zgbafh\ hij_~_eypzZkdfhl\j_gb_f ijbgbg \uaulZxshb
ghqgh_ \j_fy dhgp_gljZpby oelhjfbhbgé€8vgu_ baf_g_gby dhgp_g
Zbaf _jyezZkv kh kimlgbdzZz \ hrgbhebjhmbeZB baf g gby kmffZjghc
"g_\gh_ \j_fy bgl_gkb\ghklb k\_q_gby Jb~jh[bh

Djhf_ wlh]h gZ hkgh\_ kimlglukh\iybZgZebabjh\Zg o0ZzZjzZdl_j ba
NZgguo hij_ N eyeb ZmjpH¥ebb gbc jzZkkfZljb\zZ fuo izZjzf _Ijh\ |
fhjy b h[eZklb kms_klI\h\ldgby p\kdéhjg ]Jbhg_ ijh\_~_gby bkke_"h\
g_kdbo b Zglbpbdehgbqg_kdbo Ihbojklwaoh \k_f klZzgpbgf Ihem
h[jZah\Zgbc \ i_jbh” ijh\_"*_gbygbkkeamev!|Zlu ij_~klZ\&.gu gZ jt
"h\Zgbc lhemg_ggu_ k\_"~ gby J[ueb
bkihevah\Zgu “ey mlhgg_gby \azZbfghlh
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Jbk Baf_g_gby bgl_gkb\ghklb k\_qg_gby fhjkdbo hj]Zgbafh\ b ih\
dhgp_gljZpbb oehihnbeigl[j_"guo \h~Zo Q_jghlh fhjy
jZkkgblZzggu_ \ i_jbh”u jZ[hlu gZ klZgpbyo
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JZkgdhwnnbpb_glZ dhjj_eypbbpbhdehgbqg_kdbo djm]h\hjhlh\ ¢
\k_f jZchgzZf bkke_"h\Zgby ihdaZgeZetx"Z Iky ih\ur_gguc mjh\_
klZzlhggh \ukhdmx dhjj_eypb\thgagmx\ dhlhjuo h[uqgh ijhbkoh’
k\yawn f "~m baf_g_&byfb hdmkdzZgb_fZehijh~mdlb\guo \h”
kfzljb\z_fuo izjzf_Ijh\ qglh kYVbfbn_jbb jzZa\b\Z_Iky digfi_gkZp
|_evkl\m_I h gZebgbb h[sbo gjbgboh”t_f h[h]Zs_gguo [bh]_gZ
\uaulZxsbo dzd baf_ g gky dhdpmdbhgguo \h” k ih\ur_gghc dhg
pbb oehjhnbeed joghklghf kehljZpb_c oehjhnhbz e[z, 8, 13].

I1Zd b hdZau\Zxsbo \ebygby gzGEZz#&flhgvr_]h jZza\blby wliH \boj_\u
gby bgl_gkb\ghklb k\_q_gby hjjZgbeZgby ~hklb]Zx|l \“hev X 'ghlh
th[blZl_e_c i_eZ]lbZeb j_1Z Djufz hl N_h~hkbb ~h Yelu

Q_jghfhjkdb_ \h”u \"hev djufkdhl}lfmziZzrghc gZk[®].fhjy
ih[ _j_ vy \ p_ehf ozZjzZd!l ubamxlkKimlgbdh\u_ baf_j gby k mqg._
khdhcobgzfbg_kdhc Zdlb\ghklvx hdhjldalb\gh]lh h[gh\e_gby bgnhjfzZp
jZy hij_~_ey_Ilky [ebahkIMx HkfHheghb kjhdh\ kms_kl\h\Zgby
Q _joghfhjkdb_q gbWQL ludZ a km[ f_ahfZkrlZ[guo r_evnh\luo \
\Zxs_]h kms_kI\_ggh_ \ebygb jg& iwdhheyx|l hp_gblv \ebygb_ p
eh]l]bg_kdh_ khklhygb _ ijb[j_"guwopbhdgguo ijhp_kkh\ gZ bgl_gkb)
\_jlbdZevgmx kljmdIimjm daf_gkgby &by h[blZl_e_c¢c i_eZ]lbZeb
| _gkb\ghklb k\_gq_gby hj]jggbafk)_%ktb\_ggh \ kjhdb ijh\_j»~ _gby g
ke "h\Zgguo jZchgZo =jZgbpZgublbk&ke ~h\Zgbc GZ baf g _gb_
xsZy Jem[hdh\h~gmx qZklv fhjly\ghlklb k\_gq _gby hj]l]Zgbamfh\ b d
r_.evnh\hc ahgu \ azZ\bkibfhklbljizipkx oehjhnde¢Zaebqgu_ k_ah
ghilbq_kdhc Zdlb\ghklb baf_ggullby \\qZkldtkkldvx djhf_ ]b~jh
ijhkljzgkl\_ < 4ebfghc i_jbh” "bgZfbg_kdbo o0ZzZjzZdl_jbklbd [he
HQL y\ley |ky wnn_dlb\guf [Z)Mebpdgb hdzZaulzZxl 1Zd"__]b”jheh
f_"~m ijb[j_"gufb b hldjutufb jkdb_ ozZjzdl_jbklbdb dhlhju_ \a

hgzfb fHloH2]. k\yaZgu k pbjdResad_« \_j
F_"m HQL b [_j_]hf nhjfbjmiblkZevghc | _jfbg_kdhc kyjmdImj_
kbkl _fz km[ f_ahfzZkrl2yguho | evgh]lh kehy Q _jgh]lh fhjy \ hk.

\uo pbdehgbg_kdbo b Zglbpbdejibodidg \u”®_eyxl \_jogbc ijh]j_Ilu
kdbo djm]h\hjhlh\ o0zZjzdl_jbanmXZbhbkwahl_jfbq_kdbc kehc dhlhj
ijhkljZzgkl\-ggh_gghc baf_ggb\H_edh\h”guo r_evnh\uo jZchgZo fl
klvx k\yazZgghc k bgl _gkb\ghkkikIgZbé¢ylv ~h + h[s _c ]Jem|[bc
dmeypbhgguo ijhEljkkdéhhmjZ b k_ahgglugfhdebgjzdkiheh  _gguc
km[ f_ahfzkrlIBadZggb\hklv iheyh™ gbifehc fbgbfZevghc |_fi_jZImj
I_g_gbc \ ih*ih\_joghklghdf keh_o\Wheh”guc ijhf_"mlhqguc kehc
[_"ghc ahg_ Djufz \ jZzfdZo fhQH&bo
wdki_"bpbc bkke_ ~h\ZezZkv k ihflegvxkjZ\g _gby j_amevbZlh\ hlc
Zdmklbq_kdh]h “hie_jh\kdh]h dhetieghikZ jZkiheh  _gby RkZgpbc
ADCP. >bZf_Ij km[ f_ahfZkrlZ[gubduo h[jZah\Zgbc ijb\h~ysbo d il
r_evnh\uo \boj_c \Zjvbjm-_I hl_fkmb himkdzZgbx \h”~ \ i_jbh” ijh'
l[j_o ~h ~_kylb beb [he__ dbegbyljlhhkke "~h\Zgbc jZkkfhljbf jbk
\j _fy bo kms_klI\h\Zgby hl g_kdheEkhjdtboihdZazgh jZkihetp  _gb_
kmlihd "h g_kdhevdBlo g_"_ev pbc ZghfZebb mjh\gklj henapd

< pbdehgbqg_kdbo djm]h\hjhliddI|f_h_gu ]J_hkljhnbqg_kdb_ |I_qg_c
kljhnbq_kdb_ |1 _q_gby gZijZz\e_gugideba \ebygby ]b”*jheh]lbq_k
Ib\ gZkh\hc klj_edb \hdjm] hh&dkl gghkl_c b \boj_\uo h[jZah\
\hkoh”ysbo ihlhdh\[h\is_gguo gZ bgl_gkb\ghklv k\_q_gby hj]Zgt
[bh]_gzZfb \ dhlhjuo gZ kimlgbdgpumljZpbx oehjhnjhéaeZ f
bah[jZ  _gbyo gZ[ex"Z_Ilky ihgb?egdyco ]jmii klZlglpbc
mjh\_gv \h*u < p_gljZewghc gZklb Z
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Jbk Kji_~gb_ az i_jbh” kimlgbdh\hc kt_fdb agZaqy ®bly Zklijhaélmb kujh\g

_g_gby ihdzZazZgu klj_ehgdzfb k gk jZfith klZogdpEjy ] ki
g [+k  hdly[jy ih ghyl[jy ]I klVxk ih  ghyJjy ]
kl ._8_ b xfZxdkbfZevgh_ agZq_gb_ ahgZevghc b f_jb”bh

khkiZz\eyxsbo \_dlhjz ]_hkljhnbq_kdh]h |_q_gby
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| _j\Zy ]jmiizZxlZgpbb dhlhju]Zgby ]jZgbp k_ahggh]h Z_jfhdeb
gZoh”ylky \ Jem[hdh\h*ghc gZdbjhHYeb f_ "~rb foL_f4 |

Kl 9 kihdb ijh\_“mgbyc 1jz~b_gl \ k_ahgghf |_jfhd
bkke _~h\Zgbc k ih  hdly[jy\ kj_I'g_f khkiZ\eye  fK f
ibk ~z Kehc k \ukhdbf mjh\g \f bgl_g}

<lhjzZzy JjminMglht klZgpbb jzZkiphklb k\_g_gby gZ wlbo klZgpby
eh _ggu_ \ jZchg_ k\ZeZglem[bBdelkyz\ \_jog_f d\Zabh”~ghjh~rghf
Zkl

pby kihdb ijh\_~_gby bkke_"~h\ZDKc b q bggh \ |I_jfhdebg_
k ih hdly[jy ] jbk klZ\eye ih ]Jem[bg_ \ kj_~g_f f
klZgpby kjhdb ijh\_~_ gby bkkekfjfh*rg ¢ | _fi_jzZImj_ fK b khe_g
\Zgbc k ih ghyl[jy ] jbki7,[Ab Kj_~gb_ agakglgbkblgh
klZgpbb kihdb kibkmffZjgh]lh k\_q_gby ]b”jh[bhg
N gby bkke_ _"h\Zgbc k ih \ g §yk e B50++ i<|Afe qlh \

] jbk \ kjzZ\g_gbb k ~jm]bfb bkke_"~h\Zg

Lj_Ivy ]jmiiklZgpbb jZkihehZchgzZfb [ueh fbgbfZle vigiinf
" ggu_ \ f _edh\h*ghc r_evnh\hgbdhguf *"Zg\gwihf jZchg_\ i_jbh~"

(ki ) kjhdb ijh\_~ gby bkkeokke ~h\Zgbc dhgp_gljZpby oehjl
\Zgbc k ih ghyljy ] jbkz\[ihh_joghklghf keh_ 1gd" _ dzd
kil kjhdb ijh\_~_gby bkke_"h\Zkhdgkhklv k\_g_gby hjl]Zgbafh\

ih ghyl[jy ] jbk \ gbadhc b g_ ij \urZezZ a@&q_gby

Kimlgbdh\u_ dZjlu kj_~gbo #&lgZqjbk H{tykgy |ky wlh |I_f qlf
gbc ZghfZebb ih\_joghklb fhjywdb] khZgpbb jZkiheh  _gu \ ~hklZ
kljhnbgq_kdbo | _gq_gbc gZ jbk kbigbgihf ahgZevgZy b f _jb”rbhg:
A"ylky aZ i_jbh”u gZqbgzZxsb_kkkbZZAeyxsb_ kdhjhklb [he__ f
NQy jZgvr_ gZqZeZ jZ[hlu k ]b™je]bhb\msbf [he__ g_"beb pbd
nbabqg_kdbf dhfie_dkhfF@®©KZeygizkdhf \boj_ ]~_ ijhbkoh”bl ih”
Iljb m\_ebq_gghf i_jbh”_ gZ[eXZgdhbmjh[guo Jem\ bYgwo klihkh
hinbevljh\u\Zxlky g_agZgbl_leMogwsbo jZa\blbx bnalthhidZg
\boj_\u_ h[jZzah\zZgby Z 1j_o7Ngg¥ghDzZd ba\_klgh \ Q_Z4ghf fhj.
hi j " _gb_ ]1ZjZglbjm_| kms_ klIfEYyZgyblbdZevgZy pbjdmeywpby \h~
dim]h\hjhlh\ “"h gZgZeZ bkke_"hbZgboom\_ebqg_gbx ~_nbpblZ dbkel
Jem[hdh\h~ghc azZiZz”~ghc qZklb]dkkbghm b pbdehgbqg_kdbc \bojv
_fhc Zd\Zlhjbb fhjy jZzkihgh  _gihd&klZhklZlhggh kbevguc b jZkihe
pbb g jbk b Z @zZwleam[hdh\h”ghc gZklvx fhjy |
klZgpbyo ijb Jem[b@&_ fhj¥ \ gZgqZe_ k\h_]h jZa\blby ih~"gt
lhesbgZ \ _jog ]h d\Zabbahl_ jfbigh’kdd]lb\gu_ ]Jem[bggu_ \h”u
kehighklzZ\eyeZ + f =zem[bgu aZe
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Jbk ljhkljzgkl\_ggZy baf_ggb\hklv dhgp_gliZpibb_ ¢edhkhdlefekKeh
ih kimlgbdh\uf "Zgguf BigZ N\gikgbh” bkke_ _"~h\Zgbc
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< jZchg_ k\ZeZ Jem[bg gzZdhmyhkkjhlZ jZkiheh _ggh]lh \ Jem
klZgpbb jbk b 31Z jbk b, [ \h~rghc k-&zjiiz*"ghc qzZklb fhjy »
32,35,36, b jbk b. <\ wihf ijhbkoh”~bl himkdzZgb_ fZehijh”m
jZchg_ fhjy \ebygb_ kbkgufar ih\_joghklguo \h” g_ kihkh[l
km[ f_ahfZkrlZ[guo pbdehgbqg xlsbwojdal\blbx-mbahhieZgdlhgZz
Zglbpbdehgbg_kdbo \bojZ\uo h[jXdBypby jbk §Zoh” blky \ \
gbc gZ bgl_gkb\ghklv k\_a@_gbykhdldgh"mdlb\ghf DZezZfblkdhf az

fh\ [he__ jZaghh[jZzagh q_f \ JoedpZldd hjbamxsbfky J\ukhdhc dhg

\h~rghc b f_edh\h~ghc Zd\ZIhjbylpZzpb_c ]b”jh[bhglh\ ljbg_f h
GZ klzZgpbyo gZoh”blky gZ i_jbnalhfBkflZ

(h! f lhesbgZz <DK m\_ebgbglZJdkppoRdehgbg_kdh]h \bojy dhlh

kj_~g_f gz f ih kjZz\g_dbx k Heskeh\eb\Z | himkdzgbl_ ih\_jc
ghc <DK dhlhjZy [ueZ aZnbdkhjh\XlgZ H”rgZdh \ukhdZy ijh"m
gZ klZzgpbyo \ Jem[hdh\h~*ghc @&kl fihihc Zd\Zlhjbb \ p_ehf ijb\
jy Hk_gvx \ j_amevlZl_-dhg\llfimm\ghlh bgl_gkb\ghklv k\_q_gb:
\_Ijh\h]h i_j f rb\Zgby gZ[ex"iekyglh\ [ueZ gZb[hevr_g kj_"~b |
ihkl_i_ggh_ jzZajmr_gb_ |_jfhdbbggdZoh”ysboky gZ k\Ze_ ]Jem|[b
ijb wihf Jem[bgZ _]1h aZe_]Zgby \KjZmjmbb b jbk \' gZ«¢
\ZeZ gZ klzZgpbyo \ bkke_m_fhglikykd\Zlho jZchgZo fhjy ]~_ \ i_
jbb < kj_~g_f kehc | _jfhflebgzZigd]lemgby bkke "h\Zgbc gZ[ex".
eyeky b jZzkiheZ]zZeky \ "bzZizahpZdlbm[kdb gme_\u_ ZghfZebb r
hil Ah f L_fi_jZlmjguc ]jZ4Ab\gjloghklb fhjy qlh k\b”_|_evkl
khklz\eye fK f h[hlkmlkl\bb \boh[jydah\Z§bc
Kehc k \ukhdbf mjh\g \f bglwjbkld jZchgZo <ke_"kl\bg wlh]h
ghklb k\_g_gby gZoh”beky \ Kb\olkkh _g_gby ]b”rjh[bhgZh\ gZ k

d\Zabh”~ghjh~rghf keh_ ijd kj_"agboyd_ b [@bkgdbg_fam ag
i_JjZImj_ fK b khe_ghklb qg_dbx gZ[ex*Z\r_fmky gZ klZgj
Kj_*"gqagZqg_dlyl gkb\glkk]lly gZoh”ysboky gZ k\Ze_ ]Jem[bg
gby ]bAjh[bhgdhwlbo klZ[aty o KlZgpbb bj b k gZoh”ylky

\ukhdbf * i<IAkA% Ih kimlg gZ i_jbn_jbb pbdehgbqg_kdh]h \bo
dh\uf ~Zgguf \ mkeh\byo k_ajhdkloh” bl himkdzZgb_ ih\_joghk
kljZlbnbdZpbb \h” dhgp_gljZpbZ¥eligh*mdlib\guo \h” ihglhfm bg
jhnbeezZd ih\_joghklghf keh_ lzikdo\ghklv k\_qgq_gby ]b”jh[bhglh\
dZzd b bgl_gkb\ghklv k\_g_gbykbdh&wgbh gb _ kj_"~g_]h agZqg_gt
fh\ [ueZ ~hklZlhggh \ukhldhc bkdZgpbc gZoh”ysboky gZ k\Ze_ ]e
eZkv \ ij " eZo i< pfehif gz GZ r_evn_\ f _edh\h”guo jZchg
klZgpbyo jZkiheh  _gguomgZ k\|Jgen[bj@Zfb g_[he_ _ f 42 klZgp
[bg k\_gq_gb_ 1b”jh[bhglm\ m\5edlgjbk [ bdkljbk \_jogbc
ehkv \ + jZa ih kjzZ\g_gbx kd\Zazthh”~gZjh”guc kehc khklZ\eye
ijh~mdlb\gufb jZchgZfb oZ ih\_jh[s_c¢c ]Jem[bgu k_ahgguc | _ji
ghklgZy dhgp_gljZpby &ehjhnbekelrg [ue keZ[h \ujZz _g Heb ihqlt
ijbf_jgh \ jzZzaZz kmlkI\h\a2&\ghf_jguc ijh]j~\ \h

JZkkfhljbf Jbrjhr"bgZfbqg_kdb ghlcklizkku ih \k_c ]Jem[bgh hk_gv:
[_gghklb \h~ \ jZchg_ klZgpbc \gZott” bgl_gkb\ghfm jZa\blbx nl
sboky gZ k\Ze_ ]Jem|[bg iezgdlhgz \ Ihf Igbkeylysboky

GZ klZgpbb jbk Z Zkj_"db”hag Kehc k \ukhdbf mph\g_ f bc
g_gb_ bgl_gkb\ghklb k\_q_gbkbighkib k\_q_gby [ue jzklygml |
[bhglh\ = i<l k¥ & J[ueh gb _ \_joghklb ~h Jem[bg + "f ijb Kkj
g_f gZ "jm]bo klZzgpbyo jZkihedh cggufo_jZImj_ b kKe_ghklb
gZ k\Ze_ Jem[bg b ebrv g_agZgqbWA eWKgh”gb_ agZq_gby bgl_ gkt
hlebgqz_|ky dzZd b ~jm]b_ ]b" "Klekitf§Zjgh]l]h k\_g_gby ]b”~jh[bhg
kdb_ izjzf_lju <DK hl bgl_gkb\ghHkfbkeh_ [ueb \ukhidlefb
k\_q_gby gZ Jem[hdh\h~”guo kilkZd@#iyeoijb [hevrhc jZklygmlhklb
Wlh k\yazgh k I_f qlh wlzZ klZ&ebhy &kZohkhdbf mjh\g_f bgl_gkb\
"blky gZ i_jbn_jbb pbdehgbdk\kdhptby ih ]Jem[bg_ KhlezZkgh |

7C



dh\uf ~Zgguf \ f_edh\h”guo jZchlyZdb kimlgbdh\uf *Zggwf dhgp_
ijhkfZljb\Zehkv \ukhdh_ kh”_jjZpbb oehjhritheeaiki_jbfvglZe
oehjhnb&@a+ f13)f guf "Zgguf ih baf_g_gbx bgl_gkb
Ijb[j_"gZy ahgZzZ ij_~klz\ey_| khdh&\_qgq_gby nblhieZgdikthgguo |
hlezklv ih”\_j° _ggmx \ebygbxgkéth\ hij_~_e_gh qlh fbgbfZe\
guo \*hev [_j_lh\uo \_Ijm ih”apvedg_gb_ dhgp_gljZpbbZdehjhnbe
gb_f dhlhjuo \hagbdZxl klhggubgy\gkb\ghklb k\_q_gby hj]zZgb
gby ijhp_kku Zi\_ebg]zZ djb\h~yZfex~Zehkv \ Jem[hdh\h~*ghc aZ
\_jlbdZevghfm \h~Ahh[f_gm K odédlbhibkke_~m_fhc Zd\Zlhjbb fhjy
[ebahklb ~"gZ ijhbkoh”bl ih~t_fegklbh pbdehgbg_kdh]lh . djm]h\l
\_joghklv ijbAhgguo \h~ h[h]zF 4dkiofZevgh_ agZq_gb_ dhgp_g
[bh] _ggufb we f[5glB]fbke’. oehjhnb&dzZbgl gkb\ghklb k\_g_ gt
kI\b_ 1Zdbo hkh[_gghkl_c f_edhXheytéehkv gZ klZgpbyo jZkihe
r_evn highkblky d jZchgzf k \@kfdhcf_edh\hfgeaenhihc qZklb
dhgp_gljZzpb_c [bhfzkku b gbkdhiph&fp b h b"Zehkv agdq_gby |
iezgdlhgz Z 1Zd _ k ~hklzlhgkh'dkho k\_q_gby hj]Zgbgafh\ b d
dbf mjh\g_f kh”_j zZgby ozhjhnlh€BBy oehjhbe®e2bqb\Zxlky ijb
[2, 7], dhihjuc ih”AI\_j ~Z _ IKy kim!gh’\\b _gbb hl ]Jem[hdh\h~*ghc qZI
dh\ufb baf_j ghgitb _ gZ~h hlf f_edh\h~ghc r_evnh\hc ahg_
Iblv glhjAchgZo kaWZih*gh]h \lhju \ujz zZxl Jem[hdmx [eZ]h
f_edh\h”~vy ih”\_j°_gguo klhdmzjighkgedhj J:G : ; lhehgkdhfm
l_q_gb_ Jh*Z j_lbkljbjm_Iky gaRdhmgkehh~ gby hkgh\guo iheh"
fZdkbfmfh\ oehjhnbeezZ dhlhjuklzd¥b_b jy» p_gguo "hiheg _gbc b
ijbmjhq_gu d-rklgg_fm i_jbh”mzZgbc

[15]. .
< k\yab k debfzlbq_kdbfb baf g g'BXHD EBL?J:LMJIU

yfb gZ[ex~"Zxsbfbky \ Q—jghfhjkthDhgkIZglbgh\ H[EZY qb

j_lbh@e6, 171 k mqg_Ilhf \ebggby \'k?‘n[llah hlby F <ukr rd K
i_\uo h[jzah\Zgbc b hkh[ gghkl5c K a lobdm < B <bgh]jzA
ahgghlh [bhehlbg_kdhlh yZa\blpY, K\ debgl F kbggzy ijhAmdpby
sboky hjlJ]Zgbafh\ \ | _ieu_ b oh@h(’)\ Hj—hnbee_\ Q jghf fhi \ e
1h"{18,19] _kI_kI\_ggh h'b"ZIv gih §ghc i_jbha KijmdimjZ b ijh~
0ZjzZdl_jbklbdb bgl_gkb\ghklb Iﬁ\g—_u—gbcij_Zdl jbklbdb iezgdlhggu

]b”rjh[bhglguo khh[s_KkI\ ﬁhe‘gl.h[ kI\. Q_jghlh fhjy 0 GZmdZ
gylvky khhI\_IkI\_gguf hpjZahfy Ijgg -

\_"_ggu_ \ur_ j_amevlZlk fh gh 3Z.pixgh\ W 1 Oeuklh\Zz E F
kfzljb\zlv dzZd f_|h*"bg_kdmx ;flblhgafk\frﬂg kp_gpby \ g_jblbg_kdhc
ey kbkl_fZlbq_kdh]lh ZgZebagd jighbh fhjy b __ k\yav b ozZjzdl_
gZevguo hkh[_gghkl_c baf_g_g@zgfb_ikzgdlihgz :bheh]by fhjy
dZevgh]h jZkij_"_e_gby bgl_gkbAgakNy ~rmfdz<ui K +
k\_g_gby fhjkdbo hjl]Zgbafh\ \“hgv ih
[_j_"vy Djufz 4. =bl_evahg B B QmfZdh\z
<u\h?ul. Th”M\_j"~*_gZ \ukhdZMbebfhgh\ < K E \bg E : > ]I

dhjj_eypbhggZy klyav f_""m < B Mixr_\ J G R_\ujgh]lh\ : |
baf_g_gbyfb ih\_joghklghZ dhgmhelxfbg kp_gpby \ fhj_F Gz
pbb oehjhnbedAaf_g_gbyfg bgl_ k
kb\ghklb k\_qg_gby nblhieZgdlhgghA\hjm_ \ < < AZ\hjm_\Z
khh[s_klI\Zz Djmf K DZkij_~_e_gb_ iezZgdlhgz
2. lhdzZzazZzgh \ebygb_ \bd&j_\uojAhdhgZo njhglZevguo ahgb\h”guo
ah\Zgbc hij_~_e_gguo ih kimlgbdhDyZkghyjkd Kb[ nl”™_]j m ¢
baf_j_gbyf b ]b”jheh]bq_kdba0h2Z2a9%c.
jh\ gZ baf_g_gby bgl_gkb\ghklb &\ Kgmkeb g< Qmjbeh\Zz LY K
gby nblhieZzgdlhggh]lh khh[s_ ki@ OJE]bhgZevguc Ze]hjblf jZkq:
hk_ggbc i_jbh~ dhgp_gljZpbb oehphni@zghf
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fhj_ ih kimlgbdh\uf "Zgguf 6HDhIMN6fHj¥Fh] wdhe 20874 VI,
Fhjkd wdhe "mjg 2. L <« < K 42+
K 2442, 14. Tokarev Yu.N., Melnikova Ye.Bn
7. Nbg_gdh A A Qmjbeh\Z theYssuekohEffect of Hydrophysical Para
kbd O £_jlbdZevgh_ jZkij_"_eetgdon Intensity of Bioluminescence Field
nhlhkbgl_Ibg_kdbo oZjzdl_jbklinghenBiddk Sea // Hydrobiological Journal.
ieZzgdlhgZ \ Q_jghf fhj_ H d2042.velh48No 4. P. 9399.
lby <ui «  2B87. % 15. Dh\Zez\Z ¥ _ahggzZy b f_"]h
8. Nbg_gdh A A Kmkebg < sh\Qmjbhgzfbdz dhgp_gljZpbb o
eh\Z L Mp_gdZ ijh"mdlb\ghklb ﬁbél@z b i_j\bgghc ijh®migphb

iezgdlhgZ Q_jgh]h fhjy hh kimlgbd Hojzgz ijbjhrghc kj_~u b
\uf "Zgguf >hdez”u ZdZ"_fbph9{[BAen]bq_kdh_ h[jZzah\Zgb _
L < K848 = ’\ngmeIq_ogdhgn'?eZ[mZIOlS
9. LhdZ]_\ X G <Zkbe gdhK 222
dhfie_dk “ey wdkij_kkghc hp_gd em\kﬁhf ggu_ 1 g gpbb \ baf
ygby 'Jt;[JIhAQUOb VlzdhAkkbl‘C'thd z oZJZdI_kaIbd ibdghdebgZ «
_gk%ub_ T Szl J# Ba\_kiby Jhkkbckdhc zdZ
g_kdbo DBKKe_ gbc bb gZzmd Nbabdz Zlfhkn_ju b h
F_""mgZgZmlg ogdhgn®©F KHB L ) K430, +
: Lt
F Q K 27 lhehgkdbc : ; Rhdmjh\z B

10. Nbebiih F Pbjdmeypby

. ; N , X i lgyy baf_ggb\hkdv oZjZ¢
k”md'ml‘(Z th* Q_jghlh fhiy F kI I%A1|bdghdebgz b ] hkljhnbq_

11. Q_j_~beh\ K Nahggu Z"bg pbldmeypbb \h~ Q_jghlh fhjy \ at

fbq_kdb_ dZjlu ih\_joghklb Q@EDHW]’Y] F_I_hjheh]by b ]b”*jheh]by
fhjy< dg Hd_Zghl]jZnbq_kdb _ K 92z

Ah\Zgby Q _jghlh fhjy Db _\ Gzl%cﬁa_\?vgbdh\z Bkh[_gghklb
’\mde K128. + “Ih~h\hc b k_ahgghc baf_gqgb)\

lhehgkdbc : ; >'b]Zgrbg bgm gkb\ghklb kK\_q_gby 1b~jh[bhg
Kljmdlij b f_ahfzkrlz[®zy badfghkbl_evgh ]em[hdh\h“ghc b f
\hklv hkgh\ghlh g _jghfhjkdh]h \uhag@%yZd\Zthbyo ijb[j_"guo \h~"

m ih[_j_"vy Djufz >hdez”u Exphthey Q_jgh_ fhj_ <_klghbd
gZevghc Zdz~_fbb gZnmn@lOMdjZbgu < K 86.%
< K 1. 19. F_evgbdh\Z K> ahggzay b

13. Am_\ = < F_evglkaiiz ? f_gqgb\hklv bgl_gkb\ghklb k\_q.
jb\b~rh\Zy g_h”rghjh”~ghklv ripMijnh[bhglh\ gazipgtrghf r_evn_
Sprattus  sprattus  phalericus (Rissq Djufz <_klgbd JM>G 25, L
(PiscesClupeidae \ azZziZ~ghc qZklb Q_j K 49

SPATIAL VARIABILITY OF THE EMISSION INTENSITY AND THE CONCENTRATION OF
CHLOROPHYLL OF PHYTOPLANKTON COMMUNITY IN WATERS OF THE BLACK SEA
IN OCTOBER-NOVEMBER 2010

<H % O0HOYQL Sd&rebiennikol
Instituteof natural and technical systems, Russian Federation, Sevastopol, Led# St.,

The spatial variability of the luminescence intensity of the phytoplankton coiymand changes in
chlorophylla concentration in the surface layer of the Black Sea along the Crimean ctiastintumn
period has been investigated. A high correlatios 0.83) between changes in the surface concentration
of chlorophylla and vertical changes in the emission intensity of the phytoplanktomuaity was co-
firmed. The influence of regional mesoscale vortex formations on thgehamthe intensity of emission

of the phytoplankton community is explained.

Keywords: Black Sea, concentration of chlorophyll, phytoplankton, intensity of @missrtex fa-
mations.
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M>D 5)

K?AHGG:Y >BG:FBD: KLIMDLMJGUO B NMGDPBHG:EVGUO
IHD:A:L?E?C NBLHIE:GDLHGGH=H KHH;S?KL<: <
K?<:KLHIHEVKDHC ;MOL?

A A Nbg _HEd&h Kl _evfZo B F FzZgktmjh\Ahjlb_\Z
< K Pbebgkdbc

N=;MG ©Bgklblml fhjkdbo [bheh]bgq_kdbo bkkee” hkdlglhc biG& H Dh\Zz
JN ] K_\Zklhihev ij,25Zobfh\Zz
E-mail: lustelm@maitu

l[jh\_~_gu dhfie_dkgu_ bkke_~h\Zgby nblhiezgdkhdgk]hikanksdkl\z
\dexgZxsb_ baf_j gby kljmdimjguo nmgdpbhgZlglgugpudhdfmidb g kod o |
nZdlhjh\ kj_"~u k g_"_evguf bgl_j\Zehf hi[h]jz*"ZjhH\b KZapZydgZy kf_gZ
\b~2h\h]h khklZ\Z \h~hjhke_c b aZj_]bkljbjh\Zgh ijh*mepbheggbkibxieh)
jZa\blby hl Nh Miymh\e_gh glh nzZdlhju \g_rg_c kj_"~u dhgljhebjr
g_gb_ kljmdimjguo b nmgdpbhgZeVvhueuibdZahthe gule*u 1h*"Z [web jZ
ebqgu <uyle_gh gqglh hl*_evgu_ nZdlhju \ f_gvrijhkindpbbgjggdrdeb izl
I_eb nblhieZzgdlhggh]h khh[s_klI\Z qgq_f bo kh\f_klgh_ ~_ckl\b_
Dexq_\u_ kehbZhieZgdlhg oelZjhglkeee gghklv \h*hjhke_¢ m”_evgZy kdh|
dhwnnbpb_gl i_j_f _gghc nemhj_kp_gpbb [bh] _ggu_ \_s_klI\Z

<\_"_gb_fhjyo b hd_ZgZo |jZkzRiIhjh\ hij_~ ey | keh'dghklv n
eh’_gguo \ mf_j_gguo rbjhlZo pplagbjh\Zzgby nblhiezgdlhggh]h
gb_ 1h"Z gZ[ex"Z_lky b&f_g_gbki\@b\ ijhkljzgkl\_ b \j d gb :A
e_gghklb \h*hjhke_c \ rbjhdbo\Zzjgh  ihgbfZgb_ nmgdpbhgbjh\
eZo b kf_gZ \b*h\h]h khklZ\Z Khbhad_RI\ az\bkbl hl ZgzZebaZ \&
gb_f mkeh\bc kj_"u ijhbkoh”yl badkidby gz[hjZ nZdlhjh\ bo ijyfh
gby I1Zdkhghfbq_kdh]h khkIZ\ghi\blf\gh]h \ebygby gZ hi* _evgu_
iezgdlhgz DZd ijzZz\beh "bZE4h\g_gb_ihlhdz iblZl_evguo \_:
\h~hjhkeb jZa\b\Zxlky -\ abBhg_I| \ua\zZlv baf_g_gb_ hjh~mdlb
\_k_ggbc b hk_ggbc i_jbh® ~"kghnWAhjhke ¢ qlh hdzau\zZ_|I \e
\u_ b ahehlbkéulh#t H"gZdh wlZz \k_ khh[s_kI\h b \ jbamevlZIl
azdhghf_jghklv fh™_I gZjimrZIvknw~bh d kf g_ ~hfbgbjmxsbo \b~
A_evgu_ ]h7aZ beaf_g_gby dZq_XEW ihgbfZgby IZdbo keh guo \a:
\h~u Ijbgbgu k_ahgghc bmdp_kkeRI\bc fu fh  _f knhjfmebjh\Zl
lhieZgdlhgz fh]lml [ulv h[mkefg\&dhepmdhl a
jZaebggufb nZdlhjzfb Hkgh\gufb ba jjbjhrguo mkeh\byo g_kdh
gbo kqgblZxlky k\_Ih\hc b |_finjZdmijjh\ hdZau\zZxl [he_\ kbevgh
guc j_"bf dhgp_gljZpby iblZl_fewdgrR_ " ckl\b_ gZ kljmdimjgu
\_s_kI\ b dhgdmj_gpby aZ gbamfgdp®hgzZevgu_ ihdzZazd eb nbll
\brZfb ~_ckl\b_ f_IZ[heblh\ dmligzu_gq f hrbg nzZdlhj Kdq IZgb
fhlml dZd kibfmebjh\Zlv blZd bi®ja\o[ hdZaulZxsbo kh\f ykigh_ \
jh\Zlv jZa\blb_ \h*hjhkebc b [gBheh]\ jzagu_ i_jbh~u fhal [ulv |
q_kdbc pbde hI*"_evguo- \b"hdpqgdhuf
\b~rbfhfm kmdp_kkby \b*\ ij_"kIZ\Rms klI\mx| jZaebqgby \h \eby

_I kh[hc j_amevlzZl h*gh\¥Z_f_goghhh a@guo nzdlhjh\ j_ ]mebjmx
bfhkl\yaZzggh]h \ebygby fgh _kIkZmdbRpghgdpbhgZevgu_ ihdzazl
nZdlhjh\ Dhfie_dk - nbak®hhiezgdlihgz \ | _ieuc b oheh”
obfbg_kdbhlbg_kdbadjm]bo i _jbhn
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< jZagu_ ]h”u nzdlbju jmphdag_f i_j_f_gghc nemhj_kp_d
jmxsb_ ihdZaZzZl _eb nblhiezgdlfFgZz fEdkbfZevguf mjh\g _f i _j f g
Iml [ulv jZagufb nemhj _kp_gpbblh)wlbf ihdZaZzl
P_ev jZ[hipht klb dhfie_dkgheyf jZkkgblu\Zeb i_j_f_gd&mx nem
bkke_"h\zZgb_ dhlhjh_ ihkempegpbkeFR,+ b nhlhobfbg_kdmx
hkgh\hc "“ey ZgZebazZ baf_g_ogbrenndltnnghklv nhlhkbkl_ju N
ieZzgdlhggh]lh khh[s_kI\Z b \Ebygby
nZdlhjh\ kj_~u gZ k_ahggmx kmdp~klebwvgmx kdhjhklv jhklZ nb
b dh\ZjbzZpbb f_""m kljmdIimjgiefdgdihgz hij_~_eyeb F ihfhsvx f
nmgdpbhgZevgufb ihdZazl_eyfbz njgli\ ~ gby5@hfh>kmlhgghfm

iezgdlhgZz m\_ebqg_gbx nemhj_kp_gpbb oehj
FZi_jbZeu b f_IBZ@hlu [ueb \ 70 fhdjhiezgdlhgZz k jZaebq

\uiheg_gu k yg\Zjy ih yg\ZJH wnnbpb_glhf jZa) 0M0,@b

lh~Z gZ fh~_evghc klZgpbb ]Je b I—BCZ - - = ’

f jzkiheh' _gghc \ K_\Zklhih e 2)-

[mol_ k \gmlj_gg_c klhjhgu x ghlh_hi_iZImjZ ~A\h~u hij_"_eyeZ
liz~bl_evghlh fhez ijbf_jgh \  9_fimkj_"kI\_ggh \ fhf_gl hi[hjZ i
\oh”Z \ [molm GZebqgb_ bheZ Hunkkk\es_gghklv baf_jyeZkv \ |_i
\Z | aZljm~gzgguc \h~hh[f_g b\lZsbkkh_ Ih\h]h ~gy dZ ~uc qZk k
hl \hegh\h]h \ha~_ckl\byvK_\ZkMxihexdkf 1jz+X |_j oh”guc
kdhc [molu dhlhjZy bkiwlu\Z_fhlWenbpb_gl hl hk\_s_gghklb \ e
rmx Zgljhih] _ggmx gZ]jmadm d\b|d1|f gkb\ghklb kheg_gqghc jz~
gbke_ k\lyaZggmx k nmgdpbhgbjlm)S]Sbiij\gbfZeb jZ\guf - ed
g_c klhdhf [ulh\uo hloh~h\ mjh 2968 < iih[Zo hij A b b
dhihjhlh \hajzklz | \ e _Ifbc i jSAR OF Jh{Zo hij_7_eyeb ]
ihi J - 14 —J'% bfbg kdb_ izjzf_lju fbg_jz
G f g g f\ fhlklzgpbb {BBP'bA_xAb_ 12j2T_1JU g_Jzev
\oh” m \ [molm gZoh~blkygfbrbcBRlniEizt Fhinb b JZceb Zffhgbc
1Zpby ih =jhkk}XoiZgk_gm gbljklu *
ljh[u hi[bjZeb \ ih\_joghklgdZgh\e_gb_f ~h gbljblh\ hf_~g_g
keh_ f dzd ijz\beh \ ddZ&kh\f k ihke_“mxsbf bd hij_~_e
h~“bg jZza \ g_"_ex leZgdlhggu_ f \h™pguf ©p\_lgufa j Zdlb\hi
jhkeb bf_xI dhjhldbc "bag_ggugjppfledbkehimhtem[hfm dj_fg_fh
b [ukljh hi\_qZxl gz baf_g_gbgpkefh\hfm dhfre@ dkm phobf

\bc kj_~u ihwlhfm “ey ijZ\beygHC 7qzebau \uih O
hp_gdb ~bgzfbdb kijmdimjguo \b n gzebau luiheg_gu i

pbhgZevguo ihdZaZl_e_c nblhi€ e %Z |_ogbg_kdmx dhfi_l_g
\Z gh_ agzq_gb_ bf_xi qzklhlIZ4tkgHIbb ,
ijh[ b hij_~ e _gb_ gZb[he_ _ \zJg@dnevlZdul_q_gb_ Jh"Z azj_]
nZdlhjh\ dhlhju_ fhlml dhgljkéipjim\Zgh ~_\ylv Ibih\ jZa\blby \I
\ZIv nblhiezgdlhg jhke _c¢ dhlhju_ khhI\_Ikl\mxI| hij
<b”rh\hc khklZ\ nblhiezZzgdlhgZggluf ijhmdpbhgguf pbdezf |
gbke_gghklv de_Ilhd hij_~ eyebbfihsk¥ k\hx ijh~he bl _evghklv
Ih\uf fbdjhkdiXtht >ey klms ZzfiebIm”“m IP b~ _glbnbpbjh\Zebk
gby ijh[u ijbf_gyeb f_Ih" h[jZ{gBg¢rm ~rhfbgbjmxsbo \bAh\ \ hJs
nbevljZpbb k bkihevah\Zgb_f @lm(%e_—gtbhklv \h~hjhke ¢ gz fzdk

ihjhuonbevljhR AbZf Ijhf ihj . .
fdf ijhba\hrki\Z | >m[gZ JhkkB§NIhnbe&bZ Jh dhgp_gljZpbb

Dhgp_gljZpbx oeh i bre &z | _j\uc IP jZa\blby nblhieZgdlhg
nblbgzhij_~_eyeb kizg~rzjiguf ne@eky T_kyp b [ue kiyaZg k bgl
hjbf_ljbq_kdbf f_:B]]Ahf > g_uf jZ a\ b | Bmifiania huxleyi d.h|hij

Baf_j gb_ izjzf_ljh\ ngamhj_'ldB_dekbfzeVghf kh~_j"Zgbb oel
pbb ijh\h”"beb gz ijb[hj_ ©F_ ]J¥beeZ "hklb]ZeZz hi h[s_]h qt
[4@ iha\lheyxs f hij_"~ _eplv bghendpdbk QuUj_"a_egZ[e

hggmx djb\mx dhlhjZy oZjzdl_}Bkmibikgbke_gghkldhlhjhf
ke_"mxsbfb ihdZazZl_eyfb gZéKketetaparha costatumk hklZzZ\¥e%.
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JbkK. K_ahggBgzfbdzZz dhgp_gljZpbb o ohmbkeZ gghklb nblh(¥)ZgdlhgZz
m~_evghc kdhjhklb jhklz — khNGs)Z gt yhg®kiZ | hih k n ZPioy),
dj_fogl§§F wnn_dIlb\ghkR/FNKk\_IEZ |_fi_jZlmjuz 1Zd" _ hlghkbl_evgh]h
kh~ j"Zgby jZaguo ]jmii \h*hjhke ¢ \ kmffZjghc dibhg2 .ggikeklilgntdhiezZgd
\ _jlbdZevgufb ebgbyfb h[hagZq_gu ]jZgbpu IP jZa\mjlbib rawl lgikfZgdlhgZz
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Ke_"mxs__ agZqgbl_evgh_ m\_ebd_gbgb_ \k_]H _&bfg 1h i
oehjhnbeez ijhbahr_"*rn\\ dhgiwh”rZ ihdZaZJFev h)jZ Zxsbc
jZeygZqZeZjlZ [ueh hlf_ca gh jWnn_dlb\ghklv jZ[hlu nhlhkbgl |
\blb _E. huxleyi gZjy™m k IZdbfkdh]lh zZiiZzjzlZ \h~"hjhke_c¢ baf_gy
\b~rZfb &Z dostatumDinobryonsp b Ah
Chaetoceros simplex \deZ” dhlhjuo \ h |Lzdbf h[jZzahf \-fyg\ZgZ[e
smx gbke_gghklv khklZ\eye ihnrnzeZley kf _gZ ~“hfbgbjmxstbho b km]

dZ ~h]h \b"Z 3 gbjmxsbo \bAh\ dhlhju_ nhjfbjh\z
< dhgp_ fZjlZ ijhbahreZ \kikié€db nblhiezgdlhgz bljh~he"
jZa\b|Blaetoceros socialis ijb | _evghklv jZa\blby hI* _evguo \b~"

wlhf \deE*huxleyi rn_f_gvrbeky ’\hAhj_hke_c khklZ\eyeZ \ HRgh\ghf
_ Kf_gz ~hfbgbjmxs_Jh \b"Z kRjjhd "Gzb[he__ \ukhdb g\_ebgb

\h"rZeZkv g_agZgbl_evgbfb |hp fl"eZpbb oehjhnbeez gqgbke_ggh

Im~_ b kh\iz*"Zxsbfb \h \Z f_gb\fpfke ¢ z 1zd"_ m~_evghc kdhjt

fo oehjhnbeeZ b gbke_g&hklb W "hHT 1bkijbjh\zgu Tijb bgl_gkb)

€.¢ N | Z@\b 1B elicatissima

~ KgZqZez Zij_ey “h dhgpZ \_k g9 bhc i jbh~ hif_q bgh ~hfb

i_jbh”*Z gZ[ex"Zehkyv bglggkb\prh_zgjg ih qb_keE.g19>Hekleh_Igh

\ b I b Pseudonitzshia delicatissima dhlh Kbl evE]h khA j_‘Zgb dZlhjhe k

jh_ knhjfbjh\Zeh ~2\Z oehjhnbe MG R | g_ZquZ_’\h dh_ng e 17 k

ibdz < i_j\hf ibd_ gZjy"m k WOt A, thgpjmxsbf \bAhf \ bxg_ [u

N N —

ht AL his_c qbke_gg&yc ella caspia \ hl”~_evgu "gb ~h

ko _s_ \gGlkbecialis <h I \ bxe_  ij_~kIZ\bl_ev Abghnb

jhf fZdkbfmf_ oehjhnbeeZz 'Jb\udogs”Pnn%diniJm simplex Ah <

a .

jhf 1Zd"_ [ueZ hlf_g_gZ gZb[heV .
\k_ \j_fy gZ[ex~ gbc gqbke gg zﬂ( ¢h” jZaEbhbyeyi hlghr_gb_

Ahjhke ¢ \RledBleatissimak hk1Z — "m g_hj]Zgbq_kdbfb kh_~bg_c¢
eye m _ z km[’\hfbglbjmxsl;famz b nhk_thZ [uehAJZ\gh .\
Ahf [u &Zhuxleyi(20%). + < wlh \J_fy‘ gZ[ex ZeZk_v h[jz
M \k_o \u®_e_gguo \urx IP ¢ }ebkbfhklv f_""m dhgp_g_Iijb_c
rZehkv fhAZevgh_ baf g zgb_ dhghegg b m~_evghc kdhjhklvx
pbb oehjhnbeeZ b qbke_gghkltfﬁk??jl#evg_u_ agzq_gby kdhjhklb
e ¢ Dzd ijz\beh \i_j\u_ + knkldiggpkml fbgbfZevgu_
Ahkib]Zeb k\h_]h fzdkbfmfz ZKMk <¢h _ \j_fy nhihobfnq_kdZy
|_q_gb_ + kmlhd kgb ZebkvN_&Byghklv KNrklZ\bez \ kj_"g_f

i_jbh” gZ[ex"Zehkv ih\ur_gb_ “heb _

n _hnblbgZ ijhp_g! hbhgmffu Ihke jZa\blby ahehlbkklh_c \h"h
ljZpbc oehjhrdbe@zZ hnblgggz eb \ 1_q_gb_ "\mo g_~"_ev ijb I_fi
10+ ih kjZ\g_gbx k gzZqZevguf i * fWZ[ex"ZeZkv i_j_kljhcd:

jbh~hf qglh mdzau\z | gz kf_jlghkhiedgdlihggh]h khh[s_kI\Z \
"hjhke_c k\yazggmx k ihbj_[e J§b_jhav "bZlhfhluo \h”*hjhke_c
lhiezgdlhgZ ahhieZgdlhghf bgkezkl gh dhgp_gljZpby oehjhnb
kI\_ggmx ]b[_ev de_lhd e&[szZywijnrh_jbh” g_ m\_ebqgb\ZeZkyv
“bl_evghklv jZa\blby ~hfbgbjmxKbo\lhjhc iheh\bgu Z\]mklZ ~h d
\brh\ khklzZz\eyezZ \ hkgh\ghf #®dlydiy [ueh hlf_qg_gh kbgojhg
lhd ibdZ oehjhnbeeZ b gbke_gghklb ¢
FZdkbfZevgZy dhgp_gljZpbynhjghjh\Zebkv aZ kqg_I| “bZlhfh\uc
nbeeZ m\_ebgb\ZezZzkv d dhgpmhihkegg ]Jbhgp_gljZpby oehjhnbe
i_jbh~rZ Abfhc hgZ khkO®&yeZklb]ZzeZz *khRI\f_IkI\_ggh
f1 £ \_kglowzat 131 < i_j\hf b Ij_Iv_f fZdkbfmfZo \ nb
M~ _evgZy kdhjhklv jhktdZ nbikizgZddhg_ ~hfbgzZglgufb \b~Zfb [t
lhgzZ \ yg¥dj_e_ baf_gyed&v hlrpzlhfh\u \h~hjhkeb ba jh~z

Mh b\ kj_~g_f khklz\beZ 3VKHXNGRQLW]VKkKhD ibd_bfzdk

< Zij-¢Z_ kdhjhklv jhklZ \ZjvbjhAdedu_ agZq_gby oehjhd@beez ~
\ [he__ rbjhdbo ij_"_eab ebkv gZ k_A~vfu_ kmldb ihke_
k rit). gZ[ex~Zehkv iezlh lbghZlgh +
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< gZqZe_ ieZlh ~bzlhf_b khkyzZieyael®dmsbfb ihyl\bebkvbkm[~hfb
Z \ dhgp_ zijbqg_f ~Hey jmxsb_ \b”u ij_"~klZ\e_gbu_ “bgl

tenuirostris + hl h[s_c gbke _gdh\uflProrocentrum micandG. simplex
kilbWlhl ~_ \b” khklZ\be \ IjNxx$bfb \ hI*"_evgu_ ~gb “h
ibd_ dhg _p hdly[jy gZjyhps ]k gqbkeZ de_Ihd

Dactyliosolen  fragilissimus b Lzdbf h[jZzahf \ ]h*h\h& pbde _

Cerataulina pelagica(19%). <lhjhc dz \blby \h*hjhke_c gZ[ex"ZgeZkv ihk
kbfmf ozjzdl_jbah\Zeky djzldg4yfkf _gzZ ~hfbgbjmxsbo \bAh\ ¢
ghc \kiurd@ccaspia bChaetoceros ju_ nhjfbjh\Ad&burdb nblhikZg
spl, hlghkbl _evgZy gbke gghklvidgkhijlka _gb_ ]1h”Z \ wl\hexpbb nk
khklzZz\eyeZ b khhi\_IkI\_ggéhZzgdlhggh]h khh[s_kI\Z gzZfb \u”"_
M~ _evgZy kdhjhklv jhkezZ \Zj¢bj\y\Z IP dhlhju_ ke_"h\Zeb h"t
hi Aho Lkl kj_~g_f khklZ\béZm]bf l[jhrhe bl_evghklv jZa\b
“ kinl Gzb[hevrb_ baf_g \dbdhjhke _c \ dZ ~hf ba gbo \Zjvbj
gZlex"Zebkv \ i_j\hf b \lIhjhf ibdlZo g\ *_ev ~h f_kyp_\b dhjhldh
lj Iv_fhgb g_ij_ \urZeb "\mo jzdgh_ jZa\blb_ gZ[ex~"Zehkv jZa.
< |l_g_gb_ \k_]h i_jbhMZ nhlhobdfZzlhfh\u_ \h~hjhkeb ijbkmlkl\
g_kdZy wnn_dIb\ghklkj Nlg_f \Zeb \ nblhieZzgdlhg_ \ |I_qg_gb_
[ueZ jzZ\gZ ! Albhc b \_kghc ijb | _fi_ jZ9mjZo ¢
K dhgpz hdly[jy “h dhgpZ &ydp\zjydez” \ kmffZjgmx qgbke_gg
gZlex"Zelhpw IP jZa\blby nblhlue fZdkbfZevguf b khklZ\eye \ k
ieZgdl ). g_f jbk e_Ihf ij | _fi_j
l[jh~"he bl_evghklv jzZal\lblby Ivhjr 28C [ue \ jZaz f_gvr_  Z
jhke_c¢c b ~ey k_2vfh]lh b \hkvhklhgvR \dez” ~bZlhfh\uou hiylv il
khklzZ\eyeZ g_"_eb ijb_wlhfrihdky ~"hklb]Zy agZqg_gbc "ey
gb_ dhgp_gljZpbb oehjhnbeez\hk fpg ]h i _jbh~Z
fmfz ~h fZdkbfmfzZ ijhbkoh”beh \A@Zgjhlb\ “~bghnblh\u_ bgl_gkb'
gb_ kmlhd |h]*Z dzd\ Kgb _gEa\b\Zebkv \ e_Ig__ \j_fw Z \ h
g g kmlhd < k_2vfhf IP \h \puy i _jbh”u bo gbke _ggh&lv [ueZ
fZdkbfZevgh]lh jZa\blby \h~"hdh&e_c
ij_h[ez~"Ze®  pelagica b D. ljbfg_ab_\u_ \h”*hjhkebzZ dzZd b
fragilissimus kmffZjguc \dezZ” dhlhjdafh\u _ijbkmlklI\h\Zeb \ ndlhieZg
h[smx gbke_gghklv [ue \ \HkygfghHf khh[s_kI\_\_kv Jhi* F_"2n
tLeptocylindrus danicus >bgzZ#bd ghkbl_evguf kh”_jZgb_f_ijbfg_a
kdhjhklb jhklZz dhgp_gljZpbbl\ueebjhbzZlhfh\uo \h~*hjhke_c¢ \ km/{
nbeeZ b gbke_gghklb \h*hjhkeglkc\gbklel gghklb nblhiezgdlhgZ ¢
i_jbh~ \ hlebgb_ hl jZg__ hibkzegdwo h[jZIgZy azZBxum)klv

kh\izrZezZ AgZq_gby m”_evgh&kbkidhijhilelblhf i _j\u_ ij_h[ez”"Zeb \

jhklZz baf_gyebkv \ rbjhdbo ij_thieZgdthgghH[s_kI\_

hi Ah 1 kml fiebIlm”~Z dhgp_gljZpb oehjhn
G_kfhljy gZ bgl_gkb\gh_ jZeAbbmf gyeZkv hl Rh < f] f

"bzZlhfh\uo \h~"hjhke_c \ gZqzedzghffjyba IP fZzdkbfmf dhgp_gljz
dhlhjh_ Jueh fzZdkbfZevguf \ loghginbeeZ ~hklb]JZeky \ hkgh\ghf
lh~rzZ kms_klI\_ggh]h kgbg_gbysxdhgpmlihd >pbgZfbdzZz dhgp_glj.
l[jZpbb dj_fgby g_ gZ[ex"Zehkoeh)lhhibeeZ b gbke_gghklb \h~hjh
\j fy dZd dhgp_gljZpby ZffhgbybgbohlpiZo [ueZ h*"bgZdh\hc \ 7]
1]1Zgbq_kdh]h nhknhjzZ \Zjvbjh\Z&aebdBAeZkyv
e __rbjhdbo ij_~_eZo Ba ijb\_~ _gguo j_amevlZlh\ ke _
l[jh*he bl_evghklv ihke_~g_JlolhlPey ~ IZevgh]h hibkZgby kf_i
jZa\blby \h~hjhke_c¢ khklZ\ey@B\hjhblghklZ\Z b \kiur_d nblhieZc

f_kyp >hfbgbjmxsbf \b~Ahf \ wlgZ ig_h[oh”~bf hiI[hj ijh[ g_ j_"_ h~*
jbh” [uB.Zuxleyi gZb[hevrZy __ “"h&yZ \ g_"_ex

\ h[s_c gbke_gghklb \h"hghke_c kéklZgZebazZz ~_ckl\by nzZdlhjh)
\beZz gZ ibd_ oehjhnbeezZ \"gzZzqZekljmdimjgu_ b nmgdpbhgZ

A_dZ[jy < wlhf IP ih kjz\g_gbshdZga@l_eb nblhieZgdlhgZ fu jZa”
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dZe_g”™Zjguc 1h™ gZ |_ieuc b ohehpdpgpbhbgZevgu_ ihdZazd_eb jZk
i_jbhru < oleh?dh™ |_fimzl \Zebkv mjZ\g_gby fgh _kld_gghc e
jZ [uezZ gb" fKud£\ie_ ghc j_]j_kkbb '\ dhlhju_ \dexqZz
15fK >ey dZ ~h]lh i_jbh~Z [ueZglhd<ZJ\Ih)kbfu i_j_f_ggu_ hdZau\Zz
_gZdhjj_eypbhogf@Zipppz 1Z][e gZb[hevr__ \ebygb_ gZ bKke_"m_
DZd \ oheh”guc 1Zd b jbh?ieucjZf_Ilju

l]h~rZ ~hklh\_jgZy dhjj eypby ijb megpg@heh”gh]lh i_jbh”"Z Jueb ihe

agZgbfhklb f ""m bkke_ _"h\tywkef mxsb_ mjZ\g_gby

iZjzf _1jzfb gZ[ex"ZeZkv ¥ kemqg R ~

\ O &=10,329 - Al+ A2
Hlghkbl _evgh \ukhdb gdhwnnbpbA—R2 0,73, Q)

lu dhjj_eypbb \ oheh”guc i_jbhA

gZ[ex"Zebkv f_“~m baf_g_gbyNE-309,680 + (40,414R0,) + (358,163A —

jhnbeezZb qbke gghklvx kdhjhk(808,254R) + (4,183A,R*=0,74, (2)

jhklz agZq_§ghbyfbhgp_ ngZpb o

nhknzlh\ b Zffhgby F_""m mA”-evghc AOe Z POy, A

kdhjhklvx jhklZz b kh~_j Zgb_fRhhdk39. (3)

Ih\ [ueZ ihemq_gZ iheh bl_evgzZy *h

klh\_jgzZy azZ\bkbfhklv [jZ mjh\gDzad) \brgh kh\f_klgh_ _’\ ckl\b

gbfhklb nhlhobfbq_kdZy wrkdhdbwdbo nzdlhjh\ i_j f gguo e}

ghklv NKieXk\yazZzgZ kh k\ flhf brhgblu\Z | baf g gb_ kljdemJgL
i jZImjhc 7~ey wlbo iZjZf ljh\wnigdpbhgZevguo ihdZaZlye ¢ q._

ihemq gu hljbpzZl_evgu_ dhjjgeypbd *h]lh nzZdlhjzZ \ hiI*_evghklk

F ""m dhgp_gljZzpb_c [bh] gguo?keb ijh\_klb izZjzf_ljbaZpbx o

s_kI\ k\yav hikmlkl\h\ZezZ < Mnhjbgp _glh\ mjz\g_gbc gz \_el

dZd kh~_j Zgb_ dj _fgby b nkkag@tBjlghlh hldehg_gby _Ih fh gt

dhjj_ebjh\Zeh k | _fi_jZImjhc gblv dzZdhc ba nZdIhjh\ hdZai
< | _ieuc i_jbh” baf_g_gb_ dhglp[hevr__ \ebygb_ < i j\hf b Ij_

liZpbb oehjhnbeez [ueh k\ya#ghgggbyo wih [mA_l kh’\ZJ Zgb_

lhevdh kh kdhjhklvx jhklBE, agzZbh gbhf\lhjhfieemhj_kp_gpbly ijb h

gh b /) k\_Ihf b I_fi_jZImjhc deHuo j_ZdpbhgguoFgp._gljZo

\j_fy dzZd k\yab k [bh]_ggaZifb we :gZdhlbggu_ jZkg_lu [ueb ijh\_

fb g_ gZ[ex"Zehkv \ hlebgb_ Mgludtehl_ieh]h i_jbh"Z

ghlh i_jbhrZ F_""m oehjhnbeehf b

gbke _gghklvx \h”~hjhke _c dhw Onph230 A— JFmA)

dhjj _eypBb [ue angbI evgh gb’ AR =0,55, 4)
g f \ oheh~rgh_\j fy 1h”"Z HIghkbl_e

gh \ukhdbc dhwnnbpb gl dhjN=e9®b/0 - (54842@04) (80,5748i) -

gZlex"Zeky f_""m kdhjhklvx JGIBlQHZAb(2594195F0) =0,62, (5)

| fi_jZImjhc 2keb \ oheh”guc i_jb
"ey klyab m”_evghc kdhjhklb jh-kl-@4@00(@|®20ﬂ03)+(0,07991;_

jhnbeehf qgbke_gghklvx de_Ihd 306R)eR*= 0,51, (6)
gbgZFp[ueZ ihemqg_gZ iheh’ bl _evgZy

dhjj_eypby [Ih e_Ihf thZ[ueZFvﬁFJnH)@370+(00343«064 i
_evghc <ukhdb_ Rddgbdby (0 00167A0,) + (0,317R0O,) +(0,00162,

I

f_g_gu f_"~m nhlhobfbq_ckdhc C RW0M72, @)
Ib\ghklvx NKbhZIZfb nhknZlZfb

b k\_Ihf ]*" Oe Zdhgp_gljZpby oehzhnbeeZz

< oheh”guc b I _ieuc i _Zbh"uf)i®i N + qbke_ gghklv feg-te f
f_lju \g_rg_c kj_"u dhgljhebjmusbeyvgzy kdhjhklv2ijEkEz + kml
baf_g_gb_ kljmdImjguo bvnmgambheE®mqg kdZy wnn_dliblghklv
guo ihdZaZl_e_c [uebJZaebqghug I"+k\ | W fgRO, tdhgp_

< p_ehf gZ[ex"ZeZkv keZ[ZlyzkbyavhknZIh\Sifd&hgp Bl
f_"~m hi®"_evgufb iZjZf_ljZfb Kjn tj‘g.l ®j _fgby N@F:dhgp _gljZpby
kljmdImjgufb b nmgdpbhgZevoysh legh\ deF|4+dhgp_ngZ;Dby Z
dZzaZl_eyfb fhg b fdtF+ | _fi_jZImj@ Fof +

>ey ZgZebaZ kh\f_klgh]h n.@rh'f{f) gpby ijb hidjulgio j_Zdy
g_kdhevdbo nzdlhjh\ gz kljmddmoégp _glgzo .hlg _~

78



LZ[ebpZ FZljbpZ dhjj_eypbhggRo fk\yan kljmdImjgufb

nmgdpbhgZevgufb

ihdzam glyfto bZiZZaf 1jZfb kj_~u \ |_ieuc

\\_jom b oheh”guc \g20d#] i_jbh~"
L _ieuc i_jbm226
Oez| B N NO; | NH, PO, Si — | RMFn | F Fm | t
Oez| 1 052 | 028 |-0.14" | 000" | 0.08 | 021" | -047 | 055 | 051 | 0.74 | 055 | -042 | OeZ
B 0.90 1 0.52 | -0.04" | 0.03" | -0.04 | 039 | -0.27 | 0.25" | 0.46 | 056 |-023 | -047| B
N 0.87 | 0.87 1 0.03° | -0.33 | -053 | -0.59 | -0.34 | -0.04" | 0.72 | 0.45 |-0.05 | -0.66 | N
NO; | -0.16" | -0.07" | -0.01" 1 -0.08" | -0.39 |-0.21" | -0.317 | -0.40 | 0.31 |-0.03" | 0.07" | -0.31 | NO,
NH, | -0.51 | -0.25" | -0.28 | 0.0Z2" 1 0.12" | 0.18" | -0.05" | -0.02" | -0.36 | -0.22" | -0.28 | 0.27 | NH,
PO, | 068 | 0.76 | 0.54 |-0.21" | -0.14" 1 0.29 | 0.24° | 0.64 | -0.43 | 0.16 | -0.09" | 0.27 | PO,
Si |-0.20" | -0.20" | -0.33 | -0.08" | 0.19" | 0.004 1 0.17" | 0.23" | -0.40 | -0.10" | -0.06" | 0.60 | S
— | 059 | 074 | 058 |-0.14" | -0.001" | 0.57 | 0.15 1 0.03" | -0.56 | -0.43 | 0.26 | 0.60 —
FJ/Fn, | -0.08" | -0.26" | -0.24" | 0.23" | 0.06° | -0.18" | 0.22" | -0.21" 1 |-001" | 066 | -0.58 | -0.29 | F/Fy
Fs 0.75 | 0.64 | 057 | -0.39 | -057 | 0.64 | -0.34 | 0.49 | -0.19" 1 072 | -033 | -0.74| F,
= 056 | 0.33 | 024" |-0.18" | -0.61 | 0.43 |-0.03° | 0.24° | 0.45 | 0.74 1 -0.60 | -0.73 | Fy,
| 0.14" | 016" | 042 | 0.39 | 009" |-0.12" | -0.61 | -0.03" | -0.30 | 0.07" | -0.29 1 0.37 |
t 0.24" | 0.27° | 043" | 0.07° | -0.19° | 0.37 | -0.49 | -0.04" | -0.32 | 0.47 | 0.13" | 0.35 1 t

Oheh”guc i_jbh23

H[hagZq _gby |I_ ~_

f_j_gby

“-g_"hklh\_jgu_

qlh Ojlg& §pkhfZkkZ 3, Enemhj_kp _gpby ijb hidjuluo j_ZdpbhgguR, pfgdjkiodZavgucmjh\_gv i
j_f gghc nemhj_kp_gpbbbblggkBghklv kheg_qghc §2°lgRpbbfi WZIimjZ \Kru+ghebq_kl\h ~g_c \ dhlhju_ gh\h~bebkyv

agzq=00y; ijep_~hklh\_jgu_

agzq=94ay ijb .
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Kh~_j"Zgb_ nhknzlh\ \ gzZb[highthebeky h~bg beb ~\Z jzaz \ f_
kl_i_gb \ebyeh gZ dhgp_gljZpbxkbehjhihylghklv qlh djzldh\j_f_
nbeeZb kdhjhklv jhklZ \ ohehf{giwaedb \ jZa\blbb nblhiezgdlh
i_jbh” b gZ nhlhobfbg_&kdmx fwpeh_ [ulv ijhims_gu < gZrbo bkk
Ib\ghklv NK _ieuc < |_iec i_J"\h\Zgbyo hi[hj ijh[ ijh\h~beky [h
h? 1h*Z hkgm\gdlfhjhf \ebyxsbfgzkih qglh ihal\hebeh mg_klv IP jZ
gifkg“gi) qubb_keoeghémpl&fﬁge [Iﬁ’(e%hfbg}l})j%nxsbo \bAh\ nblhiezgdlh

H H N > N
oA fen Kiyazan R sbatadib y 1Mo 0e BI-eveniite fu

WIlhl ° nzZdlhj \ghkbe gZb[heyvr A
\dez” \ baf_ggb\hkiv \_ebgbg !%%}b‘ﬁkk’léhﬁ' , hAZ fh—kky"f—h\ < of
jhklZ \ 1_ieuc i_jbh~ \"hlebgb %] o#/ gZ[ex"Zehkv [hevr_
eh~ghlh g_"_evguo E)\bdeh\ jZa\bliby Aq_f

LZdbf h[jZahf \ ohehrguc b Flied¢_fy IN"Z < p_ehf oheh”guc
i_jbh~au baf g _gb_ \k_o bkke AR\z{igifd!_ibam_Ilky [he__ [ukljh
iZjzf_Ijh\ djhf_ gbke _gghklb @8cipdfbgbjmxsbo \b*h\ dhlhjzy

[ueh k\yazgh k jZagufb nZdlhlm“iah_‘“<Ze_Zkv j_adbfb baf_g_gb
p_ehf mjz\g_gby fgh'_ki\kgghcljfijiZimjghlh b k\_Ih\h]h j_"bfl

kbb iha\heyxl mq_klv *b batZdy hif_g_ggu_ \ dhgp_ hdly[jy I
\hklb bkke_"h\Zgguo izjzf_ljh\"bmh ghy[jy fZdkbfmfu dhgp_gljz
gh ij_~iheh blv qglh g_nmgl_ggp&hjbnbeeZ khijh\hkgbebgb _f
f ggb\hklv + aZ\bkbk hl gl j4_jZImju gZ b fK b m\_ebqg_
kfhlj _gguo gZfb nZzdlhjh\ dhblyjlu gkb\ghklb k\ _1Z \ ] jZaZz
fhlml [ulv klyaZgu k [bheh]bqg _Kdbfggh
pb.derb jZa\blby hl*_evguo \b"hd jEBggbo bkke "~h\Zgbyo kqgblz
“hjhke_c q\lh | fi_jZImjz y\ey_ lky nzdlhj
Hikm '~ _gb_]Jmeyjgu_ b&ke_ "M\jj ~ eyxsbf kf_gm \b~Ah\h]h khk
gby nblhiezZgdihgghlh khhis kK¢z|ffh\uo b *bghnblh\uo HAgzd}
\Zklhihevkdhc [molu [ueb ngAlouquﬁ <ba ijb\_"A gguo \UZ j_ame

Fhihahikb”ygbpdhc \ 8@ ] K> |n\ "apzipfn\u_ \ K _\Zklhihevkdhc
[_o ihj nblhieZgdlhg baquekylpgﬁlj]lﬂ{élkl\mx_l \ I_q gbg_pHrz
bkke_ ~h\zZIl_eyfb ;ueh ihdzZazgh g, gbo jZa\E\Z_\xjkbxaih'b

. S 95
N

Sh_ebq_kl\h \brh\ \ ieZgdlhg_ \%l‘w’ﬂ”%r?nj Jnathoah aEh 1 fi_

jZagu_ ]h”u hl M@ < . AN .
| q_gph~z \ [mol_ gZ[ex"g lky IR“J i _ mkeh\by hij_ _e)LxI_ \klj_
gZy kmdp_kkby nblhiezgdihgZ TKAb " _evguo \b*h\ \h*hjhke_c
\_kghc b hk_gvx ~hfbgbjmxl ~@zhthhiv_gba3VHXGRQLW]VkKLD
\u_ e _Ihffighnblh\u_ ohly b _theZkaqgu b kihkh[gu jZa\b\
dzZ ~uc 1hr <-ymg\jZe j_]mengh \k_f ~bzizahg_ | _fi_jZImj dhl
gZ[ex"Z lky bgl _gkb\ghS. jza\®@Zdex"Zxlky \ K_\Zklhihevkdhc [
costatum Z \ Zijf2 paebqgbo \ ;bh]_ggu_ \_s_kI\Z fhiml h]jZgbql
"h\ ba j@Haétoceros < e _Ig__ \j_fyjZa\blb_ dZd hl*_evguo ¥b"h\ \h’
\ aZ\bkbfhklb hl debfzlbg_kdb® enki€W b nblhiezgdlhggh]h khh][:
\bc ~bZlhfh\uc dhfie_dk Zh _1 \ngl ehf KqgblZ_Iky qlh “ky bgl_g
\Zlvky "hfbgbjmxsbf beb mkl]rhiZjIZa\blby "bZlhfh\uo \h/\hjhk
i_j\h_ f_klh "bghnblh\uf \h*hjlgkeayioh~bfu \ukhdb_ dhgpl gljZpbh
[B@ HibkZggZy ko_fzZ baf_g_ghy|hh"hMnrz dzd ~bghnblh\u_ zd
1h khklz\z nblhiezgdlhgZ ih\Ipzu\bKkyxiky \ ijbkmlkl\bb Zffhg
dzd \ gZrbo 1zZd b \ *"jmkbo bt(ﬂ?%’\fk\ Q _jghf fhj_ dhgklZglu ihe

gbyo ijh\_"_gguo \ K_\Zk|hih|§l)/ d k?y FbOZI\?\/GQ)lkZJ /\eyng”‘
[mol_\1_q_gb_ g_kdhevdbo A—IM %S eyx! \ kj_~g _f \_kghc b
ohly \ hI*_evgu_ ]h”u \hafh ' gu _hlde ~
g_gby gvx ~r fdF e_Ilhfr ey

Ke ~m_I hif_Iblv qlh \_jZg_ thgby \_kghre  fdF b e_lhf
A gguo bkke " ®wZigd yhol [Hi[ 0,12r0,03[13@ < K_\Zklhihevkdhc [m
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dhgp_gljZpbb wlbo kh_"lbg _gb&hdBghfmxsbo \b~h\ qg_f \ |_ie
ebkv \ur_ mdZaZgguo \_ebghbp fyWhhZz
kijz\_~eb\h 1Zd _ \ hlghr_gbb khhdizazgh qlh kh\f_kligh_ ~_cl
"Zgby nhknHlh\ > g_kdhevdbo nzZdlhjh\ hdzZau\z_|
< K_\Zklhihevkdhc [mdl_ bgkbgwigh_ ~_ckl\b_ gZ kljmdImjg
gh_ jZa\ElbuxleyigZ[ex"Zelbkv a nmgdpbhgZevgu_ ihdZaZld eb nbll
fhc b e_Ilhf b hgZ jza\b\ZezkvINGifhiq_f dZ ~uc nzdlhj \ hi”_evg
\hnZa_ k "bZlhfh\ufb \h~hjhkeyfbl_geuc b oheh”guc i_jbhR"u ]h"Z
dhlhju_ Z\lhju kgqblzxl qEh jza\WPW_ nblhieZgdihggh]h khh[s_lI
huxleyi j _]mebjm _Iky kh/\_j\ng_fdngﬂhebjm_lky jZaguf khdj_1Zgb_1
nZIh\5@® gZ Ihf hkgh\Zgbb qid MW}

klhgghc gqZklb fhjy “hey ahehlbkl \ h . . .
“hjhke_c \ h[s_c [bhfZkkd nblhie %[h'z \uihed jgZdZo ijh_dIZz
- ; < -05- ©:evl_jgklb

lhgZ m\_ebgb\ZeZkv ijb |h\ud Qb'lﬁ/\ h~ d h d bhhiZkku b
hknzih\"b kgb'_gbb highr_gbyp i 3: % p_gd_ | v
n . - ~9%Y b 3jhkIZ nblhiezgdihgz \ Q_jgt
wibo bkke_7h\Zgbyo[bhfZkkaby ¢y *  pkihevah\zgb_f kimigbd
nblhieZgdlhgZ b iblZl_evguo W#Hiklya
ijh\h~"bebkv g_ \k_]*Z htgh\j_f_gog, hju \ujz zZxl bkdj_ggxx [eZ
gZrbo bkke_~h\Zgbyo fZkkh\h_1h2@\lylbkiv f g k hirn_ez zd\zdme
E. huxleyiabfhc b e Ihf 1Zd" _ khitj.hfhjkdhc nzjfZdheh]b BF:;B J:G .
\h"~Zehkv m\_ebq_gb_f kh*"AbBghvhc G X az \uiheg_gb_ ]b:
nhknzZlh\ b kgb _gb_f hlghr_gbyqgl Bdbo ZgZebah\
< lh > _ \j_fy dhwnnbpb_gl i j f gghc
nemhj_kp_gpbb b kdhjhklv jhklZ \KWBKHD EBL?J:LMJU
\j_fy baf_gyebkv keZ[h Baf_g_gb_ kh _ _
highr_gby ~bZlhfh\uo b dhddheblhnhb”®jhobfbqg &a&ljZydl jbklibdZ
jb~ fh>_I [ulv k\yazgh g_blhevdRlk €vguo [mo] _K_\Zklhlhevkdf:]h
ygb_f nhknZlh\ gh b k I_f qIAVX¥pzih: DmnliZjdh\z G X Jh"bh
fh\u_ \hAhjhkeb ihlj_[eyxlky <afh —m_[“h*\]l’l’zf—%i%ﬂ”kdk t
iezgdlhghf [he__ Zdlb\ghb q_f &1“ %Ilﬁe j_ameviziu dhiie_dkguo

. 2 gbc \ :®h\lwhfhjkdhk [Z
Ihnhjbr"®6@ < pEe€tukleyioZ & cg Fbjh\hf hd_Zg L
| jbam_Iky \ukhdhc ieZkaqghI&lil%z_m?‘ql% - -

ihal\hey_ | _c ijbkmlklI\h\ZIv \ n@_Ithozgh\Z Bh@p _gljizjh\

iezgdlhg_\ 1_q_gb_ \k_]Jh [h*Zgp nplhiezgdlhgz \ ijh[g Kh\j_
AZdexq_gbl_q_gb_ ]hXZ gZ[gu_f |h~u dhebq_kI\ _ggtc hp_gd

"Z_|Iky k_ahggZy kmdp_kkby nhjhte2gdldy fhjkdh]h iezZgdlhgZz

gZ Abfhc jZa\b\Zxlky ijbfg_ab®Gzmlchz 165. +

\u_ b 2bZlhfh\u_ \h”*hjhkeb \_kg@h drdtocolsfor the joint global ocean

hk_gvx*BZlhfh\u_ e dhtidhe flux study (JGOFS) core measurements.

lhnhjb”u b ~bghnblh\u_ FzdkBeprfyof the IOC Manuals and Guides
gbke _gghklb \h”~hjhke _c b dhgpogiPz ¥HESCO 1994 / A. Knap, A.
oehjhnb&azZhkgh\ghf nhjfbjmx|K\ichaels, A. Close, [et al] // JGOFSeR

imxsbfb \bAZfb 4. 1jbf_g_gbemhjbf_&Z ]2

J a nevhij A e glthebq _kibah
Bkke_~h\Zgby ijh\_~_ggu i e gl nd_

. A - k|ﬁ'gezz | higizp _g &b kihygHynhih
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SEASONAL DYNAMIC OF STRUCTURAL AND FUNCTIONAL CHARACTERISTICS OF
THE PHYTOPLANKTON COMMUNITY IN THE SEVASTOPOL BAY

Z.Z. Finenko, L.V Stelmakh., I.M. Mansurova, E.Ju. Georgieva, V.S. Tifnsky
Institute of Marine Biological Research of RAS, Russian Federation, Sevastopamiadtv., 2

The study of phytoplankton community in Sevastopol Bay includingtstral, functional characteristics
and the main environmental factors a week apart during a year was catiidthe seasonal change of
algae species composition was described and nine of the production cydasgistered with duration
between 0,52 months. It was shown that the environmental factors that coh&attuctural and furn
tional indices in warm and cold periods were different. Individual factgslate the phytoplankton gr
duction characteristics to a lesser extent than their joint action.

Key words: phytoplankton, chlorophyld, algae abundance, specific growth rate, coefficient of gphyt
plankton photo system efficiency, nutrients.
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hi* _evgu_ Zki_dlu bkke BmxlkklZdh[lhe__ \ukhdh]h ihjyrdZ “he;
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ghc pbjdmeypbb ihr ~_&kl\b_bZgdlafh\ nhjfbjh\Zgby \ ihe_ |1_q.
| _evgh]lh gZzZijy  _gby \ _|jz \ dhkilalolklbg_kdb agzZqgbfuo kljmdlrr
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] : debgghc g _mklhcgb\hklb gZ \hk
° 15 dhgp_ kljmcghlh I_q_gby \h~gu_
] pbdehgbqg_kdhc aZ\boj _gghklb
] 1 Ab\rb_ky d k_\_jm ,hH]K[Zmb
i - 05 3 ahgm Zglbpbdehgbq _kdhc az\boj
] . . § b kf_szZykv d x]m nhjflgjmx| bg
>3M o kb\guc pbdehg :gZeh]bqgguc ijhp
] ;—o,sg h[jZzah\Zgb_f bgl_gkb\gh]lh Zglbp
3 i gZ \b”_g gZ jbk
. D fhf_glm \j tf=gb bglg
] 15 kb\gZy kljmy jZkiZ"Z _1kyZk nhjfb
o T I, gb_f \boj_\h]h ihey dZqZkl\_ggh
o 1 2z 3 4 5 6 eh]l]bggh]lh ij_"klZ\e_ggh#®#m gZ jk

. Nhijfzl ~Zgghc klZIvb g iha\h
Jbk Ihe_ hlghkbl_evghc azZ\boj_goghklpb . -
‘oo f ke 16000 i ~KIz\blv ihey I_g_gbc k \ukh
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Abkdj_lghklvx ih \j f gbvtrey ~ IB&Zabi_jbh~bq_kdbc ijhp_kk m
ghc beexkljZpbb hibkzZggh]lh igipy bkBkezZ[_\Zgby kh[kI\_ggh ah:
nhjfbjh\zgby b jzkiz~Z kljmcghRh Kljmcgh]lh 1_q_gby >hijh\h "
g _gby ke _~m_1 hif_Iblv hglh wikhdkyj gZdhie_gb_f agZgbl_evgh]
p_kk ih\lhjy_ Iky hl keZ[h\ujZz egghki\Z wg_jlbb \ kijm_e y\ey_I}
kljmcgh]h I _gq_gby d bgl_gkb\ghtei kliimrguf yjdh \ujZ™ _gZ\ ihe_
] g _jbjmxs_c¢ \boj \u_ p_ihgdb\bwjihgghklb dZd dzZq_kI\_ggh 1|Z
ke_"mxsbf jZzkiZz~hf kljmb ebg_kI\_ggh i_j_iZ” mjh\gy wg_
AZdexqg_gb_gZklhys ¢ jZ[hlkhklhygbb jZzkiz\r_cky kljmb b \
ij_"klZ\e_gu j_amevlZlu gbkegbhdbhlizdkbfZevgh jZal\blhc ahgZz
fh~r_ebjh\Zgby hd_ZgzZ gd kliz"blmBEarhklb]Z_| \_ebqgbguw M
Iby ihey I _g_gbc hl gZgadevgh]tZkhligllth “hkimigZy ihl _gpbZevgZ
gby ihegh]lh ihdhy ih” ~uckl\blbfy\\ 1Zdhf I_gq_gbb ]hjzasrh f_gvr
gm ~*Zxs_c¢ kbeu \_I1jZz < jZ[hl_dhibkZzgdhc kj_"gyy \_ebqgbgzZ kc
d\Zabi_jbh~bqg_kdbc ijhp_&k kzmZzighihbg_ _kdb \ jZazZ [hevr_ \ ke
\hevghc ]_g_jZpbb bgl_gkb\ghgzZlaimlih]k ahgZevgh]h kljmcgh]h |
__ ihke_"mxsbf jzkiz2Afl_ \j_fyih kjZ\g_gbx k khklhygb _f jZkizZ\r
g_gb_dhlhjh]lh kbkl_fZ w\hexplhjgbm<l *Zgghf kemgZ_ g_mklhc
hl h~rgh]l]h ehdZevgh]lh fbgbfmfzZijghtpdbd ~_nhjfZzpbb b jZzkiZz"m
Ah ~jm]hflh"gh jzZkkfzZljb\ZIv dadhgZevghc kljmb ihke_ "Kkl\by IZc
\j_fy © bagb? bgl_gkb\ghc ahgzlehglgb\hklb ih ijhkljZzgkl\_gguf
kljmb dzZd hilf_qgzZehkv \ur_ wjBd\| jbklbdZf fh gh hig_klb d ]
"hklb]Zeh \ hibku\zZz_fhf wdki_jbfegduf b ,ake kvm_| Jh\hjbl m _ h
Ah _"bgbp \j_f gb glh \' | _[@gg2bdZevghc?® g_mklhcgb\hklb
\u[jZgguo fzZkrlz[h\ KkhhI\_IkI\mWIlh h[klhyl_evkI\h b iha\hey_|I
ijb[ebabl_evgh lhrzf j_Zefvdb]h \Z'gmx jhev hibkZggh]h \i
\j_f_gb Ijb wlihf ozZjzdl_j hibkZggBgibafz \ nhjfbjh\Zgbth ~"helhi_
y\le _gby 1Zdh\ qglh \ oh”~_ jZa\bdhy dhe_ [Zgbc i_j _ghkZ |_ieZ
jZkiz~Z bgl_gkb\ghc kljnwb dzZj\bdgZzZ2zg_
guf h[jZzahf baf_gy |ky jhbf djmigbgpbibZevguf a”_kv yley Iky
fZkrlZ[guo ijhp_kkh\ i_j _ghkzZh[kdhhyl_evkl\h qlh ~Zgguc wnn_
fh™ | jzkkfzljb\Zlvky dZd ]b"jeYbdky g_ebg_cguf b _kZv \k_ h
fbg_kdbc f_ozZgbaf ~helhi_jbdbguaglhfu _]Jh jZkkfzZljb\Blv dzZd
dhe_[Zgbc i_j_ghkz fZkku Dbfimec&kEq_kdmx ]_g_jZpbxkb jZkiZz-
wg_jlbb | _ieZz b kheb \ hd_Zg_kbizlb\guo kljmdImj ijb dwlhf oZ
Lzdbf h[jzahf \ kbkl_A_ bgllgjgh_ \j_fy kms_kl\h\Zgby 1Z
gh_ kljmcgh_ | \pogb gZ[Bx" kljmdIimju g_ bf__1 hlghr_gby d i._
xlky "\Z d\Zabi_jbh”bqg_kdbo iffgf kk&€uo kh[kI\ _gguo dlae [Zgbc
I _j\uc k\yazZg k ihhg_j_~®hc ] 9 klmnuo \' ] hnbabg_kdhd ]b~jh”b
_Cc pbdehgbq_kdbo b Zglbpbdedgbghkdbpdg f hkh[h qglha\g_rg__
\boj_c¢ dZd ijhyle _gb_ [Zjhdebdgl&lgh gZ bkke “m_fmx kbkl _fr
mklhcqgb\hklb \ jZchg_ \hklhgghhZ phbhlggpZjguf \h \j_f_gb b g_ fh
kljmcghlh I_g_gby dhlhyu_ a4l o jbjh\ZIv \ugm ~_ggu_ dhe_|
kljzb\zZxlky \ \boj_\u_ p_bhqdb dadHRI[h i_jbh~Z 1Zd _ &"~_kv hl
j_c ™"\b msboky \ aziz”~ghf gzkjXh&Zeb ijbgbgu \hagbdgh\_gby
gbb < ijhp_kk_ k\h_]h "W _ gbfy IgZgakdh]h j_ahgZgkZz
iZ™ wlb \bojb hkezZ[_\ZxIl Ib ihlJehs@xh[oh”bfh hIf_Iblv qlh o0zZjzd
ky m aziz”~ghlh [_j_1Z djmighgakriEh[_gghklb hibkZggh]lh y\e_
guf I_gq_gb_f wlhl ijhp_kk hlghbkdlzZdhggh kbevgh azZ\bkyl hl \
gh \ukhdhqgzklhlguc b _]h mkehdlgWwnfinbpb_glZ \yadhklb M\_ebq_
gh gZaul\Zlv k\yaZgegufZé&vghcdwnnbpb glZ \yadhklb ij_~klZ\ey
g_mklhcgb\hklvx g_p_e_khh[jZagdf Ibadh gah \y
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LONG-TERM VARIABILITY OF OCEANIC CIRCULATION FORCED BY THE
STATIONARY WIND IN A TWO-LAYER OCEAN

A.B. Fedotov
Institute of Natural and Technical Systems, Russian Federation, SevastopoSL.eR8

Using numerical simulation of two-layer ocean under the outer statiomatigity flux and constant
dissipation factors the investigation of the development of a large-scalgation has been provided,
there has been discovered the long-term energy oscillations mechanema.helve been analyzed the
characters of large -scale circulation under the oscillation regime.

Deywords: synoptic variability, large-scale variability, wind-forced currents.
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WDKLJ?F:EVGU? L?FI?J:LMJGU? :GHF:EBB < Q?JGHFHJKDHF
J?=BHG? H;,MKEH<E?GGU? KH;ULBYFBGWHVB-EBGVY

H X Dh\Ze _gdh ? G <hkdj_k_gkdZzZy

BgklbIml ijbjh~rgbgbg_kdbo kbKlI_K _VARklhihev me&8 E_gbgZ
E-mail: kovalenko_olga89@mail.ru, elena_voskr@mail.ru

< klzZlv_ bkke_Kkhkh{lkyghklb ijhyf\2agby Ibih\ kh[uiBbdVavbGhgvy \
ZghfZyed fi_jZImju \ha"moZvbdkdqbk&evgh oheghgQojghfhjkdhf j abhg_

i _jbh~  2085]] Ijh\_~ g dhfihablguc ZgZeba b \uy\le_gu jZaebqgby f_""m |
Ney o0ZjzZdl_jbklbd I_fi_jZImjuqhabhmd¥Eeé@bgvh -Gbgvy © 2bjhh?

ke "mxsbxc kh[ulb_f ©. 2 ]h~

Dexq _\u_ kekEghfzeby I|I_fi_jqglhkjmh ~g_c¢ k wdklj fZevgh oheh”ghc [|_fi
ijhp_glb&¥Gbgvy -@egvh Q_jghfhjkdbc j_]bhg

<\_" _gb< h[s_f kfuke_\ih® y]l]bhgZ gh b ey Q_jghfhgikdh]lh j_
e _gbyfb -Glkegvh WG -Gb@Ex libg_f Z\lhju ih”~jZza”_eyxl kh[ull
EGihgbfzxl khhI\_Ikl\mxsb_ ihwW gZ g_kdhevdh Ibih\ cdhlhjuf
bl _evgu_ b hljbpZl _evgu_ ZgHfiZgbhbh jZagu_ ijhy\le_gby \ ]b"j
I _fi_jZlmju ih\_joghklguoz\h” \lwhldZjzd!|_jbklbdZo
IlhjpbZevghc qZklb Lboh]h hd_ZgZ& dzklhys__ \j_fy kms_kl\m_I
wlhf ijhbkoh”yl baf_ibe gy kdhevdh deZkkbkbddpbcWG b
e_gbyhlhju_ hdzbhidedbygb_ gz EG \ khhI\_Ikl\bb k dhlhjgufb mdz
leh[Zevgmx klIjmdIimjm ihe_c |_du jZy\e_gby ih*jZa”~_eyxlky gZ
ju b hkzfd.h\ ljb Ibiz b khijh\h "ZxIky jZaguf

H~rgbfb ba gzZb[he__ yjdbo ijlgebdzfb \ ]Jb~jhf_I|_hjheh]bqg_k
gbc kh[ulbcbWEG yl\eyxlkyZ Zghfihey6é #10]. H*gZdh kbo ihjmy_ k
ebb |_fi_jZlmjghlh jaZkfitob b s_kI\m_| dhfie_dkgh]h HWidkzZgby F

fhjhau Ijbf_jhf flklenm b By dZ jZaguo Ibih\ kh[ulbc g¢¥G b E
fZevgu_ ih]h”gu_ mkeh\by Zgh#Zebb | _fi_jZOnjjuhfhjkdhf

20161]], h[mkeh\e_ggu_ h~gbf ba k4bhog<_"~v dzZd ba\_klgh mdzZaZz
kbevguo aZ ihke_~gb_ e | Khjohg fozjzdl_jbam_Iky mgbdZe

WG [2]. J_amevlZlu ih bkke_"h\ZddkZnbqg_kdbfb hkh[_gghklyfb
\ebyglyye _gbc WGIhE'G evgu_ gZklhys_c¢ jZ[hl_ hkh[_ggh_ \ghbf

]bAjhf_1_hjheh]bqZkaddl jodkx | m”~_ey |ky wdklj_fZevguf \_ebq
him[ebdh\Zgu \ jy™ Hd{BEu\ | fi_jZImju \ha“moZ | d ~hgb g _i
xI hI~ _evgu_ j_]bhgu A_fghlhkkZjaggh \ebyxl gZ khklhyghb_ a”t

\dexqgqZy ?\jhi_ckdmxJhdkXblty ex” ¢ ihdZaZzZl _eb aZ]jyag_gby \
GZijbf_j 3Nikhemqg_lyth[sZxsb_ Z]jhijhfure_gguc dhfie _dk b ~jm]
j_amevighy\e gbc WG\ZEG hljZzkeb wdhghfbdb j ]JbhgZ

fZepol _fi_jZImju b hkz~dh\ ih \kPc evxgZklhys ¢ jZ[hlu y\ey Ik
[ _jjblhjbb JhkK#bijzgZebabjh ZgZeba baf_g_gbc IZ§ihfiZzebc

\Zyg ozZjzdl_j ZghfZebc | _fi_jZljmjuha*mozZ MylbkezZ ~g_c k wdklj
]h*u WG EG ”"ey. Mijgdddh \ fZevgh oheh”~gufb |I_fi \jkkmjZfb
ijb\_~ gguo jZ[hlZo g_ mgbluabxkkykh[ulbyflsbgenh bGBHvy
hkh[_gghklb dZ *h]h kh[wlby \ &a4”i ejbh® k dhgpZ O,; ih gZqZe

ghklb klhe_Iby G_h[oh~bfh kjZam hilf_

< |Ih " _ \j_fy ih*h[gude¥[hlglh j_amevlZlu ih baf_g_gbx q
j_lbhgzZ Q_jghlh fhjy fZeh A" %Ngv dhk wdklj_fZevgh \ukBdhc |_f
gh \u”®_edbvyZ[hIp,6] ]~_hj Imjhc \ha”~mozZ \ klyab k WG b E
\~A gu j_amevlZlu ijhyle_gbc M&mg" gbklZlv_ g_ ijb\h”rylky |
lhevdiey :leZzgdbdhi_ckdhth hgb g_ agZqgbl_evgu_
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>Zggu_< jZ[hl_ Dbkihevah\ZywG EGI _ \ © 2 |h® b gZ ke_"mx
NZggu_ gZ[ex™_gbc az kj_~g_kimhiqgklec _]h gzZklimie_gby | _
| fi_jZlmjhc \ha"mozZ gZ kllhgpby&dbf h[jZzahf ihemlg_gu dhf
Q_jghfhjkdh]lh j_]bhgzZ1%0D+i_jbHt aZz f_kypZz
2005]] FZkkb\ “hklimi_g1d]Z kZcl_=Znbqg_kdh_ hlh[jZz _db_ ZgZce

Dhhjr*bgzZlu klzZgpbc ij_"~klZ\ejmgufulo e | k kh[ulbyfb WG b EG

| Z[.€l. klz\e _gh ga. Kohulby gZl\ex"Z
rb_ky \ + ] Jueb bkdexqg_gu

LZ[ebpz =_h]jZnbq_kdb_ dhhj*bgZujzkq | dhfihmbdhfueh hlf

kiZgpbc Q_jghfhjkdh]h j_TbhgZ 4 gh \ur_ wlh h[mkeh\e_gh hlkm]
NZgguo gZ[ex™_gbc az I_fi_jZlIr

KIZgby | Rbjhl| >hel& \ha”moZ \h \k_f Q_jghfhjkdhf j_]b
T 1ib 7 7 wlb Jh”u
T Ki_~b kh\j_f_gleZkkbnbdzZpbc
=_gbg ki f f WG b EG [ueh \u[jZgh IbibaZzj
HY kkZ| 1 f dhihju_ hkgh\Zgu gZ h[t_dIb\ghf
Kbfn_jhih f f kljzgkI\ -gjgH_gghf ih~oh
Khgb f f deZzkkbnbdZpbb <hkdj_k_gkdhc b
N_h~hkb| f f dh\He] ey EG b Em[dh\Z14 khZ\I

_ . o o
Ihq'gﬁgblafi\JTé—I%?J‘O\thA;?Zng—ZEQn dhdbZhZ\[12] hl <hkdj_k_gkdhc
T cefjhc "jm]bo jZ[M aZde

0 ighfhjkdhlh j_]bhgZ \uy\bhd PK ;
KmII?ITtJ)Q ’\ZJgguc]) \Ji_]jbhg\. . GZ5lky \ bkihevah\Zgbb yhe__ "
S . - , guo'~Zgguo fh”_jgbabjh\Zgghc -
wlh ijhbeexkljbjh\zgh .gB82jbk Jy/\yp o7y | jhazpbb Ibihh WG <
libf_jyg\ZjkdbghfZelodi_j \.lkJ\bb k j_amevlZIZfb jZ[hlu
ju gz klzgpbb Kbifn_jhinev Ba bk '\ Thajzar eyxlky gz hk
\brgh qglh \ gZg®e]lh~h\ 1Zd" _ |17 uc b e kl_gag \lgk | h
hikmlkI\mxI| ~Zggu_ gZ[exA_gbc'O—gghJ wik9 = X 00
. : S gutT Ibiu MBdnwgvh
0zjzdl_jgh IThevdKbYay jhiihev ="\ v oUf i) bfms_ki\hb deZkk
<gZklhys ¢ jZ[hl_ jZkkfZljb\Zx Zobb Ibih\ EG <hkdi k Kdt
ky zghtzebb |_fi_jzImju jzkkaBEAdd o2 N0 = i.bfl— —gb
dzZd hidehg_gby hl JhAh\h]h oh?Z dé‘hl yrey_tKky 11b1_g_gb_

A A . ijhklizakI\-ggh_gguo djbl_jb_\
ebg_kl\h ~g_c k I_fi_jzImjhc \h'h ’gz_glbnbdebb dZ1bglh kh]

gb> _-1h ijhp_glbey >Ze_ _ \_eh§¥ -
| fi_jZImju _khhiI\_IkI\mkab _ R hhil_Tki\b_ k g_c EG ih"jz

ijhp_glbex h[hagZqg_gu _dzd iq,\y&kjy gZ p_gljZevguc bbBhklhggt

fZevgh ohehrdu jZImj\harmoz 'Y

woLe e “gu_jzimpmatmo lh~Ajh[gh jZkkfZIjb\ZlwHbibaz
lihy\e _gby jzaguo Ibih\ kh[Gffc WG 1Z2d b EG a”_kv g_ [m”"_f

WG b EG \ | fi jZImij dkli f peviZiu b bo ZgKllha
_fi-jzimiguo wdkll Htge " “h\z1_evgh ijhyle_gby k

’\eg}b WHElebgb_  dezZkkbnbdZpbb

ZgZebabjh\Zebkv k ihfhslvx dhlft? a , _

ghlh ZgZebaz Ibc WG Z azl _f b EG \ ozZjzdl_jb
JZkq_ | dhfihablh\ \uihmg g Mek= o

xsbf h[jzahf 2 _Ag \gu_ zghfzebpy\e_gby W& i_jbh” *

ki ~g_kmlhdghic jZImju \ha”*moz 11 hlf_qZehkv —-&_kyikygy
[ueb mkj_~g gu az dz ~uc f_k\iK!§gguo khlulbc b hdk_gghbo
Ahlh 1h~Z >Ze__ [ueb hih[jzgullé&pguo kh[ulbc WG

gu ZghfZebkthebq kI\Z ~g_c k woPéaebaby f_""m dhfihaBlZfb Zg
Khhi\_IkI\mxsb_ [h~zf khfulbc &R& |_fi_JZImju \ha®moZ \ Q_jgrh
EG b mkj_~d_gtm kh[hc Gzfkdhf j_1bhg_-gzb[he__ azZf_Igu h
ZgZebabjh\Zebkv Kkj_~g_f_kyqdl® Hy¥ akfht_kghc © = ]Jh"z
fZebb az dz ~uc f_kyp \ ]h~r khqkiBy
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<_k_g@_lgbc \hklhgguc Ibi W®™Mgh ba3jdkljb whkhiebgbgu ijb
© 2 1h”~ khijh\h"*Z _Iky _ij_bfimls_g@g_gljZevghf Ibi_ W® m\_eb
kiI\_ggh iheh bl _evgufb ZghfzZeYAfhy\"h ih kjzZ\g _gbx k ~jm]bf
Q_jghfhjkdhf j_]lbhg_ gZ ijhlylbigidb G_h[oh”bfh hlf_Iblv qglh h
\k_]h J1hnrz fzZdkbfZevgzZy ZghfgwewbyYy 8 1h"Z \ hlebgb\_kgluabfu
f_ qZ_Iky \ ghy[j_ f K Bkdexq2dh”rZ gbkeh “g_c k WOL< ijb
khklz\eyxl hljbpZl_evgu_ Zghfgeblwlp\Zevghf Ibi_ WG mf_gvrZ_
yg\zj_  fZij_e_ Z\lmkl_ b hdlywjgZdhebgbgu jZaghklb ff_"~m dt
HrgZdh bo \_ebgbgu g \ _ebdbih@Zl4dfb g_ ij \urz |
ly" _gbb abfg ]h b hk_gg ]h i_jbh%¥Xe gby EBEBfihablu Zghf
© 2 lhnz ZghfzZebb I_fi_jZlmjabdjb fi_jZImju \ha"mozZ "ey \k_]l
wlhf Ibi_ WG khojzZgyxlkw ihehgtlfhgkdh]lh j_]JbhgzZ \ ]h~u EG jZ
gufb fzdkbfmf hif_qzZ_Iky \ n_\jpdba\ bj_"~klZ\e_gu gZ Pbhk [
khklz\ey _| fK H”gZdhb |_ieljgdaevpguc Ibi EG \ i_jbh”ikhn_\jZe
hr © 2@ |h~Z bkke_"m_fzZy oZjZhxepkZ 1Zd _ b \ k_gly[j_ \ © 2 ]I
dZ hljbpzl_evgzZ khklz\énwy hlijh\h"~Z |ky iheh bl_evgidfb Zgh:

fK khhiI\_IkI\_ggh ebyfb hl "h fK Z \ yg\Zj_ b

Hk_ggbc p_gljZevguc Ibi WGk ©1Zd"_ k hdly[jy ithljdZ[jv
]h~r ozjzdl_jbam_Ilky iheh bl_p¥budbgufb0,lhth-05fK < © =4
ZghfzZzebyfb | _fi_jZImju \ Q_jghfhjZgZebabjm _ fuc Ibi EG oZjZdlI,
kdhf j_Jbhg_ \h \k_ f_kwpu djhflky iheh bl_evgufb ZghfZebyfb
jZey Zij_ey b ~_dZ[jy Ilheh bli_¢Xbwju \ fZjftZ + Z 12\dkg
\_ebgbgu gZoh”ylky \ ij_~_eZollj[j b*MWZ[j_ Hgb dhe_[exlky hl
09fK Ijb wlhf hljbpzl_evgzy "~8Z[] fK HljbpZl _evgu_ ZghfZz
kdZy ZghfZeby ki2iBlfZReyBkke gZ[ex"Zxsb_Kky \' -1yg\jZje
"m_fu_ ZghfZebb ijb ZgZebalbpng-Zhifimkl_ hddhlyi_© 2 ]h"Z

Ibi_ WA Il_q_gb_ © 3ajlh¥ans g\ _ebdb
kI\_ggh hljbpzl_evgu fzZdkbfmf KkIfiklhgguc Ibi EG o0ZjZdl_jbam
gZ_lky \ Z\Gnkllkl Z\ey6fIK 1jb ij_bfms_KkI\_ggh iheh bl _evguf

wlhfiheh bl_evgu_ ZghfzZrbb gzZdefzebyfb |_fi_jZImju \ Q_jghfl
N&Zsb_ky n_\jZe_ b ghy[j_ g_ k@ghf j_]Jblwg ijhly  _gbb \k_]h © 2
\urzxl 4fK ]h~rZ dhlhju_ gZoh”ylky \ ij " eZ
<_k_gg_Ilgbc \hklhgguc Ibi WB fK Bkdexqg_gb_f y\edxlky Zc¢
hlghkbl _evgh hk _gg Jh p_gljgbbghlhg\Zn \tZeb Zij_e_  Hgb
khijh\h "~z Tky ijhlb\hiheh gufbhlibpzZl_evgu b dhe_[exlky
agZdm ZghfZebyfb \ [hewrbgklA_ fAR,7fK < Ih ~_ \j_fy k fzjlz if
p_\ d@d® 1h*"zZ 1Zzd b © 2 ]h”*"Z hdly[jv © 2 ]Jh~r"Z ZghfZBbb hljk
Hkgh\u\Zykv gZ ZgZeba_ dhfitealglh\-hl ~H,4f K \ hklZevgu _
ZghfzZebc |_fi_jZlmju i_jbh” k> hk_Ikgypuikeh bl_evdu,1 ~h
© 2 1h~"Z ih \_kgm © 2 ]h~"Z [ud 0 \uKjZg
"ey ZgZebaZ dhebq_kI\Z_~g_c kHWwa&kbf \gbfZzgb_ qglh p_gljZevc
fmfzZfb \ ]Th~u WG jZaguo Ibih\b WilklIlhqguc Ibiu EG \ n_\jZe_ Zi
i_jbh” 1zZzd _ ozjzdl_jbam_Iky dvhmekiZ 1Zd _ k hddyfj htZ
gZpb_c klhkqWG EG GZb[hg__ bfzZzc © 2 ]h~Z b \ k_gly[j_ ghy][j_

l_j_kgufb ~ey wlh]lh i_jbh”~Z y\&wZlky khijh\h *"ZxlIky -ijhlb\h
wdklj_fZevgh ohdhfigyZlmju iheh gufb ih agZdm ZghfZebyfb |_
VWL< jZImju \ha”“moZ

FZdkbfZevgu_ \_ebgbdou dhfihlgZeba qbkezZz ~g_c k ZghfZe
Ih\ gbkeZ "g_c k WOL< \ 1h”~u WGi hjldlbojhc \ ]h*u EG jZaguo Ib
Ibih\ bgzZb[hevrpZaebgby f_""m\uiheg_g ih _~bghc f_Ih2bd_ ijk
gbfb hif_qgzZxlky \_kghc © 2 Jhgyzggtb b d dhfihablzf \ ]Th*u WG
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j_lbhgz \ 1Th2Gbden hkpggljZevgBbh\_k_-geg Ig_]h Vhklhdgdhih\
\'i_jbh~ k hk_gb © 2 Th~Z ih \_kgm © 2 ]h~Z AZrljboh\Zggufb klhe[g
dhfihablu jZaghklv dhlhjuo ij_\urz_|I

Qbkeh "g_c¢c k WOL< ijghfms_kldZagu_ Ibiu kh[ulieddgVev
gh \h \k_f Q_jghfhjkdhf j_]bhdgZGpgvy ijhyleyxlky -ijhlb\h
pgljZevghf Ibi_ EG hk_gvx © 2aiheYZ gufb ih agZdm ZghfZebyfb I|_
abfhc © 2 ]h~Z [hevr_ q_f ijiZlvhju \ha”moZ \ Q_jghfhjkdhf j_]
klhgghf Ibi_ FzZdkbfZevgzy jXabh&l@b_ \k_]h [h*Z ijb wlhf
f “Am dhfihablzfb \ wihl i_jbh~9gk[he__ \ujZ ' _gu "ey ivjbh"Z «
qZ_lky hk_gvx © 2 JRAZkkz bl fbgZpbb kh[ulbc
khklZ\ey | jbk [ < ]h”*u hkpg@ljZevgh]lh 1biZz
lib wihf \_kghc © 2 ]h%z gz[fezxd\kl?fZevgh_ jZa\i1Gbgvkhev .
_Iky ijhib\hiheh gzy kbimzpby JNdRjAZ_lky mi_ebq _gb_ “h jZ
gbkeh ~g _c k ohehArgufb wdklj'fh¥zfpklP "g_c k wdklj_fZevgh a

ijb 1zdhf "_ Ibi_ EG angblgé‘}Z -Ti_jZImjhc \ha”moz \ Q_jg!
540 T1bho_

f_gvr_ q_f ijb *jm]hf Ibi_, Ijb w : .
tZdkbizZevgZy jZaghklv fb'Am dhiia P-9!iZevght 1bGbgwY
1Zfb AhkIb]Z | kI jhKrbe _kghc © & ]hnz dhebg_kdih "g_c
N 1Z2_ -} v | fZevgh oheh~rgufb | _fi_jZImjz
<u\h”u:gZeba baf_g_gbdc oz f gvrZ Iky-~Hza ih kjz\g gbx
|_jbkibd  wdklj_fZevguo I_fi gt Iping -

\ha*moZ \ Q_jghthjkdhf j_1bhg_\ [ \YygP nijzahf \uyle gu hkh[_g
k'jzagufb Ibizfb kh[uHGEWev | jjhyve gbc jzaguo Ibih\ kh[u

b EBbgvy \ 11 ‘wihegwegbgvh b-GBgvy \ ZghfZebyo
guc \ gzZklhys_c jZ[hl_ ihdZaZe fkeiZ\Mju b ih\lhjy _fhklb oheh”¢
XS__ wdklj_fmfh\
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JZ[h1Z \uiheg_gZ ijb qZklbhgghth]h2dabfzZlbgq_kdb_ ZghfZeb

nbgzZgkh\hc ihA _j°d_ ]jZglh\ ANNBghfhjkdhf j_]bhghih\LAL
< -05-0023 b -35-00186. gZpehgZevgh€ Zdz"_fe€ gZmd
2010.< . K 124430.
KIBKHCEBL?J:LMJU 7. El Nino Modoki and its possible ]

connection / K. Ashok, S.K. Behera, S.A.
1. % U|QQLPAEQrefe anomaly Rao [et al.] // Geophysical research letters.
in stratospheric ozone over Europe in  2007.112. C11007.

1940+ 6 nbekahn, J. Luterbache, 8. Weng H., Behera S.K., Yamagata T.

J. Staehelin [et al.] // Geophysical Research.  Anomalous winter climate conditions in the

2004. Letters 3L doi: Pacific Rim during recent El Nino Modoki
10.1029/2004GL019611. ~and EI Nino events // Climate Dynamics.
i_knlik Available 9. <hkdj_k_gkdZyFZj@mdh\z
https:/ivww.climate.gov/enso £ Z | h [ jZ H < Ijhklj Jz_g k_l\g 99 Zyy (JjGe ZkkbnbdZz
S_9b9§3.07.2017). EZGbgvy  Ba\_klby J:GI Nbabd:

3. H k\yalkebfZlbg_kdbo ZghfZz c ° b hd Zaz 1L
gz |_jjblhjbb Jhkkbb k yie gb' T*{dV -<9 ‘

GbgvhXigh_ dhe_[Zgb< =jmaz "12°434
W Y JZgvdh\Z E D[bDe]/s g d oi: 10.7868/S0002351517010138.
F | _hjheh]by b ]b”jheh]dy 10. @_e_agh\Zz Bm<sbg.Z > X
C.3251. Hldebd Jeh[Zevghc pbjdmeypbb
4, Fhoh\ B IBbfZ' \ : BebZ kn_ju gZ "\Z Ib&bywév F_I1_h
lbg_kdb_ ZghfZebb \ j_]bhgZoihegjzldsty [b"jheh]b3015. «
wnn_dlu y\e _gbdbyvavERZg Wy C. 3650.
>hdeZMu ZdzZ"_{b2913) 2.mi&3. 11. European Climate Assessment &
< 2. K211214. Dataset project We_dljhggué&nijk

5. <hkdj_k_gkdZyFloBceh\Z Available http://eca.knmi.nl/ (Z1Z J]j
G <Hkh[_gghklb baf_ggb\hklb }b%hg3.07.2017).
f_1_hozjzdl_jbklbd Q_jghfhjkdh]h2 jEm[dh\ ,:<kakd]j _k_gkdZy ? G
lbhgz ih” \ebygb_f jZaguo IbilF\z Wamh\z Ht<dlb\gZy dé&zZkkbn
Gbgvh  Kbkl_fu dhgljhey hdimgZygycCy\e glschywev BkiBevah\
kj "WK_\ZklhihevB K262+ gb_ b hojZgZ ijbjh~guo jkkmijkh\
267, _ kbb ‘ K 44z

6. <hkdj_k_gkdZyFK®oBceh\Zz
G <DeZkkbnbdZpby kh@blyw hWev

EXTREME TEMPERATURE ANOMALIES IN THE BLACK SEA REGION ASSOCIATED
WITH DIFFERENT EL NINO AND LA NINA TYPES

O.Yu. Kovalenko, E.N. Voskresenskga
Institute of Natural and Technical Systems, Russian Federation, SevastpnISL., 28

Features of manifestation @ LITHUHQW (O 1LxR D Q Gtempelatuxéddanamaies\anen@ W K H
ber of extreme cold days in the Black sea region are investigated pajtee. Composite analysis have
done and it is found differences between types events foretatope characteristics during year of the
onsetEINLXR NLXD HYHQW DQG WKH QH[W \HDU DIWHU LWV GHFD\
Keywords: temperature anomaly, number of days with extreme cold temperature tperédmix R /D

N L x D Bl&dk Bea region.
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BAF?G?GB? DHEBQ?KL<: :LFHKN?JGUO HK:>DH< G: L?JJBLHJ
X=: JHKKBB < DH&P2G:Q:EXXl <<

? < <urd\Zjdh\z

BgklbIml ijbjh~rggbqg_kdbo kbkl_f JN ] K_\Zk]JB8hev me E_gbgz
E-mail: aveiro_7@mail.ru

K bkihevah\Zgb_fhPZighka jguo hkZ dZmjheh]bq_kdbo klZgpbc jZkiheh®

gZ |_jjblhjbb x]Z Jhkkbb bkke_ ~h\ZghwialiZgzZfghjiaZ ibfEh” 2010
11 highkbl_evgh B IhdZaZgh ih\k_f_kigh_ m\_ebd_jgblhijbkz&iin\ gz
Jhkkbb

Dexq_\u_ keBMhkn_jgu_ hkZhdBebb x] Jhkkbb

<\_"_gbHkgh\ghc hkh[_gghkMhke _~kl\b_ ih\ur_gby kh~_j Zgby
kh\j f gguo baf_g gbc Jeh[Zewghh]h igpAah” bl d [he__ bgl _gkb
debfzlzZ y\ey Iky Jeh[Zevgh_ ihguiffe hgg~rdzf ~Z°_\ |Ihf kemqZ_
dhgpZ OOgXqZezZ OO, \ gZqbgahyhth_ dhebqg_kl\h hkz~Adh\ Kk
\Ihjhc iheh\bguo ]h*h\ 24 hkghmf_gvrZ_Ilky Kk i_jki_dlb\hc _s_ |
guf bg~*bdZlhjhflehfzevgZy | kbevguo hkz~dh\ dh]~Z h[s__ d
hkj_~g_ggzZy ih \k_fm A_fghfrklI\tZjrkZ~dh\ m\_eRgb\Z_Iky >
ijbih\_joghklgZy | _fi_jZImjZ <h lhwlhfm p_ev jZimlizigZéba
f_gghf jy~_ kj_"g_]lh~h\uo ZghtiXxzllvc ZghfZebb ZIfhRkZ{giad
[_fi_jZImju ijba_fgh]h \ha”gnoZl _jjblhjbb x]Z Jhkkbb azZ i_]
hkj_~g_gguo ih |I_jjblhjbb Jhkk®B0 1dZd ]] 9gZ nhg_ iheh bl_evgh
b\ Jeh[Zevguo \j_f_gguo jy*Zolji gdaAAN_fi_jZImju \ha“moZ
ihke _ ] ozjzdl_jbam_Ilky gZb[hldhbkke_ "~h\ZdEkihely _
bgl_gkb\guf ihl_ie_gb_f Kj gwyywZ ]jZgbp_ mf_j_ggum b km[
kdhjhklv ihl_ie_gby ih |I_jKblhjbd_8&Hbo rbjhl gz klud_ jZ\gbg b
kbckdhc N_~ jZpbb azZ i_jbh*bkke #m_fuc j_]bhg hlebqgZ Iky

11 khklz\ey_| f K e_| >h[@zab_f debfzZlbq_kdbd3l.mkeh\b«

KhleZzkgh ~Zgguf BgklbhlmlZ awdhegv ;hevrh]l]h DZ\dZaZ h[jZam
]bb b Jeh[Zevgh]h debfzlZz bkihpvadh *m debfzZlbg_kdbfb ahg
\Zgguo \h \lhjhf hp_ghqghf ~"mdfeZ”gguo kj _~gbo rbjhlbb km[ljt
Jhk]b~jhf_IZ h[ baf_g_gbyo de®hZZbz ig_iylkl\my ~\b ' _gbx oheh”
bo ihke_7kl\byo gz |_jjbkhjbb Jh&&kimrguo fZkk k k_\_jzZ \ Azdz\d

kdhc N_~ [Aplgbg” 1h~h\uo kmffgZh[hjhl | ieuo \ha”“mrguo fZKkl
hkz~rdh\ az i_jbh~? 11 g2 |j_~dz\dZav_ k x]Z lj_"~dzZ\dZav_
[hevr_c qgZklb | _jjblhjbb JhkkbbemazZkmreb\uc debfzZl gZ aziz"
eh bl _e_g < kj_"g_f ih Jhkkbk hg kimohc debfzZl gZ \hklhd_

klz\ey | ff f_kyp Mf gvrggbh”blky g lhevdh gZ klud_ mf
hkz~rdh\ azf_Igh gZ ?\jhi_ckdHhH& fhzkddljhibg_kdh]h ihykh\ gh b
Jhkkbb e |hf liZgbgghc ahg_  jZkiheh ™ _gghc \

L fi_jzZIlmjz \ha"mozZ y\ey_|kyeh9yghy k h~ghc klhjhgua\eZ gu
ba \Z°'g_crbo 0zZjzdl_jbkbbd deébfzdJuo fzZkk k :lezZglbddfb Kj_”"b
g_kdhc kbkl_fu b __ baf_g_gbyhlkihpy 2Z k "jkmbdloortdhglbg _
hg_j_"v \ebyxl gZ "jm]b_ ijhpl&&wguo \ha”“mrguo fZkk nhjfbjr
Ihf gbke_ hkz~dhh[jZzah\Zgb_ dhoky gz~ ijhkljzgkl\Zfb \gmlj_g
gb_ I_fi_jZlmju ijb\h~bl d m\ hdkeqdkl_c ?\jZabb JZaebgby \ua'
gbx dhebq_kI\Z \h~*ygh]hzZizZjz hNrkggguf \ebyklZgh\ylky [he__
f_glZevgZy |_hjby debfZlbg_Kadhz fogufbalaj_ev_nz f_klghklb
N eb b wfibjbgq_kdb_ "hdzZazladvki\ZD _jghlh b DZkibckdh]h ft
ih~A\_j"~zZxl qglh ihl_ie_gb_ de®pfzyXeyxlky ~hklZlhgqgufth "ey nh
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jh\Zgby gz~ gbfb \ha“mrguo fZkklIv¥hKl_ib J]hju b debfzl x ' gh]h [
kdh]h IbjZevr_c¢ qZklb x]Z JhkkdbDjufz DZ ~uc Ibi debfZlbqg_ k
k\hckl\_g g mfdhgdgb _glZevguahgu oZjzZdl_jbam_Iky k\hbfb hkh
debfzl < k\yab k wlbf debfzl kBjibdl ozjzdl_jhf \uiz”_gby hk2zZ”
jbam _llkyieuf ijh~he bl _evguf el fi_jZImjguf j_"bfhf b ~j DebfZz
Ihf kj_~gyy | _fi_jZImjZ bxey k& dghc abhgfu j gdhglbg _glZev
+24fK kj_"gyy | _fi_jzZzImja yg\Zjycbk fZzdkbfZevghc kmffhc hkz”?
f gy_Iky hl £ f& ~h + f& ]j2&"rmh&ihd i _jbh~ ]Jh~h\h_ dhebqg_
Kj_*g__ 1h~h\h_ dhebqg_klI\h kz”*diih\ khklZ\ey | hdheh ff
mf_gvrZ Hky + ff gZ aziz™_guc [_j_] DjufzZz ozZjzdl _jpbam_Ilky
"h % ff gZ \hklhd_ GZb[hewkij_"ba_fghfhjkdbf debfzlhf k fzd
dhebqg_klI\h hkz~rdh\ az f_kyp \ZZ2%8uf \ dhebqg_kI\hf ZIlfhkn_jg!
bxg_hxe_ £+ ff \ azZziz*ghc q hkz~dhab\fgbc i_jbh”~ b ]h~h\uf dh
klb j_]bhgz Kg_"guc ihdjh\ \ jeblghd&l\hf hkzZz~dh\ hdHded. ff
ihyley_Iky \ dhgp_ @dgZjgy 0 >Zggu_ b f_Ih~bdzZ[hlk b
dZ[jy Z mklhcgb\l\uc kg_"guc ihedjah\ZAguuyqgu_ krkfa”dk\
h[jZam _|ky \ dhgp_ g¥ZqgZdjy y+ klzgpble | _jjblhjbb x]Z Jhkkbb a
\Zjy < \hklhgghc gZklb j_]JbhgZ _bh#*j + ]]>Zggu_ h klZgp
Ib hkz~rdh\ \uiz~Z_1 \ | _ieh_ \j yfg Jpp\Z~_gu \1ll2[Zggu_ \aylu k
k Zij_ey ih hdly[jv ;hevrh _ &lZeb@imate Explorer [ <k _ ~Zggu_
kiI\h ba gbo ihiz"zxl \ e_Ilg__iAf\fylebkv kljh]l]hfm dhgljhex dz
dh]”*Z bkizj_gb_ ij_\urz_| dhelk¢\ZKI\ljZnbg_kdhfm b klZlbklbq_k
hkz~rdh\ ;hevrZy qZklv hkzZr"diK\gzZgdteeth jZkkgblu\ZeZkv jZaghkly
\uizr"Z I \ \b~r_ ~h"~*y s _k_ahggufb b ]Jh”h\ufb agZq_gkt
\br_ ~"h"”~y b kg_]Z b ebrv hdh&kiz~"dh\ az "\zZ197Qkh~Z ]] b
\b~r_ kg_]Z 1991 + 11 \ Z[khexlguo \ _ebgbg:
Km[ljhibg_kdbc Ibi delfzZlz \j4&f >ey ihemqg_gguo jZaghkl_c
ijhkljZzg_g 9Z Q_jghfhjkdhf ih[\h"lweZkv hp_gdZ klZlbkltbg_kdhc
Dz\dzZzazZ HIljh]lb Dz\dZalbdbo JkldzZjzaghklb f_"~m kj_~gbfb ih
sZx!l ih[_j_"v_ hl ijhgbdgh\_gbiy joh”zZf ih djbl_jbx Klvxk*_glZ k
ehfguo \ha”“mrguo fZkk -k <hkhegah\Zgb_f mjh\gy agZqgbfhklb
?\jhi_ckdhc jZ\gbgu \ abfgbc i5%ph”"
lzd qlh kj_"gyy | _fi_jzZImjz yg\Zy¥e\jZkkfZljb\Zebkv ghgjfbjh\z
wlhf jZchgheh bl_evgZy IE_Ih Igu_ ZghfZebb dhebq_kI\Z hkz~dh
eh_ b ~he]lh_ Kj_"gyy |I_fi_jxiomjZvgh debfZlbg_kdbo Zghijf ;G
bxe 22 + +26fK Debfzl ih[_j_"vegbb jZzkkgblu\Zebkv ih nhjfme _
g_ lhevdh | _ieuc gh b \eZ guc <
kj_~g_f \uiz®"Z _ | hdheh ff hkz~dh\ : (R zRn)Rn (2)
k bo hilghkbl _evgh jzZ\ghf_jguf jZKkij
N e _gb_f\V1_qg_gb_ \k_]h Jh*Z]*"RhebfyHdlbg_kdh_ agZq_gb_ hkz~
kiI\h \eZ]b m\_ebqb\Z_Ilky hl [_4Zbmo\tkklebmqZ_ hkzZ~db azZ i_jbh~?
ij_~lhjbc D k_\_jm hl LmZzZik_ ]1h”"H}h_Rn tdebfZlbq_kdZy ghjfz
dhebqg_klI\h hkz~rdh\ khklz\ey_ | dhebdf§_kl\h hkz~dh\ 18720 + jbh~"
gh [ukljh mf_gvrZ_Ilky ~hff + 11 :ghfZebb jZkkgblZgu ~ey
\ jZchg_ =_e_g""bdZ b "k ffkh\_y@_lh~h\uo agZq_gbc b \ujzZ _
hg :gZihR\hjhkkbckd < aZzZiZtpghe glZo
gZklb gZ fhjkdbo kdehgZo ~h J_afmevlzZHyz\g_gb_ kj_"g_]h~h
dhebq_kI\h hkz~dh\ ~hklb]Z_I\h]h dhebqg_klI\Z hkz~*dh\b*ey ~\m
ff Ih\ur_ggZy pbdehgbq_kdzy + b = 1] Ney
Ayl _evghklv ijb\h~bl d dbfg_flmMZfgpbc | _jjblhjbb x]Z Jh&kkbb ihc
kbfmfm hkzZz~dh\ gZ Q_jghfhjkdkeh ihglh gZ [hevr_c qZklb bamq.
j_'v_Dz\dZzaz \ oheh~gh_ \j_fyjlhBpEgZ hlf_g_gh m\_ebq_gb_ Kkj_
L_jjblhjby Djufkdh]h ihemhkMih\Wwo kmff hkz~dh\ az i_jbh”
\_kvfz fZez gh __ debfzZl ozjzdl_]Jbamlghkbl_evgh i_j\h]h i_jbl
_lky rbjhdbf jZaghh[jZzab_f Idiz{a).
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LZ[ebpzZ=_h]jZznbgq_kdb_ dhhjrbgZlu \ukhlZ gz~ mjh\g_f fhjy Kkj_~g_]

hkz~ddZX i_jbh” +]] b jzZzaghklvkfi_™ym]lh~h\uf dhebq_kI\hf hkzZz~dh\ aZz
h» + b + ]] ey klzgpbc jzZkiheh _gguo gZ |_jjblhjbb x]Z Jhkk
KIZgpby R)P|J<hrlz >r;$]/\h|‘ g<umkr]1(IZ 3 ff JZfa:(gh

:gZiZ 44,90 37,30 300 513 -15,1
jfZ\bj 44,98 41,12 1590 629 55,8
:kljZzozgyv 46,28 48,05 -230 222 37,1
rolu 41,47 47,73 10470 393 30,8
;m”~_ggh\kd 44,80 44,10 1360 418 42,4
ymcgZdkd 42,82 47,12 4720 463 16,5
<_jogbc ;Zkdm: 48,20 46,70 350 279 25,4
<he kdbc 48,67 44,45 280 407 -3,8

=blzgl 46,52 41,35 79,0 532 18,9
=m”"_jf_Kk 43,40 46,10 75,0 459 14,8
> j[_gl 42,07 48,30 -190 387 22,0
>"Zgdhc 45,70 34,40 8,0 385 -13,4
?\iZlhjby 45,19 33,38 6,0 387 -11,0
A_e_ggqmdkdZzZy 43,87 41,57 9280 732 4,7

DZkibckd 45,40 47,40 -24,0 223 53,7
D_jgv 45,36 36,39 490 446 34,1
Dbkeh\h”kd 43,90 42,72 8900 657 8,3

DjzkgZy iheygz 43,60 40,20 5660 1993 29,7
DjzkghnZj 45,03 39,15 29,0 705 91,1
FZozZqdZeZz 42,97 47,55 280 356 64,8
Fbg_jZevgu_ \I 44,20 43,10 3160 500 15,9
Gb'g_]hjkd 45,45 34,71 20,0 417 80,6
ljbfhjkdholZjkd 46,03 38,15 30 597 -7,8

J_fhglgh_ 46,60 43,70 1060 419 12,3
JhklhdZ>hgm 47,25 39,82 660 617 7.8

K_\Zklhihev 44,62 33,53 7,0 442 2,1

Kbfn_jhihev 44,95 34,12 1810 513 -4,5

Khqgb 43,58 39,77 570 1658 98,8
KlZ\jhihev 45,05 42,02 4730 555 4,7

Kmezd 42,40 46,25 29,0 979 -22,9
LzZz]zgjh] 47,20 38,95 300 571 56,7
LmZik_ 44,10 39,10 410 1391 121,8
Mjxibgkd 50,80 42,00 1100 444 -15,8
N_h”~hkby 45,03 35,38 220 477 38,7
Njeh\h 49,80 43,70 1190 450 -6,0

Pbfeygkd 47,63 42,12 640 472 -4,8

Q_jghfhjkdh_ 45,52 32,72 10,0 377 -12,7
Q_jldh\h 49,40 40,20 1450 540 47,6
Rz~ ZlfZa 43,73 42,67 2070.0 642 -66,3
WebklZ 46,32 44,30 1510 363 53,7
X" ghKmohdmfk 44,35 45,83 190 294 20,4
YelZ 44,48 34,16 72,0 573 -20,8
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Mf_gvr_gb_ kj_"g_]lh~h\h]lh ddtrebgjbh”z
kiI\Zz hkz~dh\ oZzZjzdl_jgh- *"ey ~ley\ Djufkdh]h
azZiZz”"ghc qzZklb Djufkdh]h ihenkhkgdhg gzZklb
Ah ff>ey k_\_jZ bkke_"m_fhptb¢g DzZ\dZazZ mf_gvr_gb_ "h
]bhgz | _jjblhjby <he]h]jZz*kdhtztd[e "ey klZgpbc =m~_jf_k b
klb ~h ff b "ey g _dhbhjuo _mifigbvr _gb_ ~h. >efyf hklZevghc
guo klZgpbc jZzkiheh  _gguo gZlihjbihjbb o0zZjzdl_jgh m\_ebqg_ghb
"v_ :ah\kdh]lh b Q_jgh]lh fhj_c K ¢g8dbo kmff hkz~dh\ \h \lhjhc i_
\ \ukhdh]hjghc qgqzZklb DZBdZzZazZ199% 4 k 11 KIZlbklbg_kdb agZc
fZevgh_ mf_gvr_gff_ ~h fh_ mbge gbhkzZz~dh\ gZ[ex"Z _ Ilky

FzdkbfZevgh_ m\_ebq_gb_ "Mh&kgZMNdZgpbc LmzZik_ b WebklZ
Ibibggh ey Q_jghfhjkdh]h ih[kj akwg oZjzZdIl_jbam_Ilky ijhlb\hihe
Dz\dzZzazZ "h ff \' LmzZik_ ;heéXyjtbghicgZ[hevr_gZklb |I_jjblh
klZIbklbg_kdb agzZqbfh_ gz jgbbihhf_qZ_Iky mf_gvr_gb_ dhebc
p_glgmfjh\gagZgbfhklb m\_ebqg_hkZz~dh\ M\_ebqg_gb_ o0ZjzZdl_jgh
hkz~rdh\ gZ[ex~Z |ky gZ kh[_j_kihg@QBc b p_gljZevghc gZklb bkk

+]1o0Zjzdl_jgh
ihemhkljh\Zz djhf_
"ey \ukhdh]lhjguo
T
k

ibckdh]h fhjy Z 1Zd _ "ey kiEppliclbhgZ Hk_ggbc k bahg 0Zj.
DjZkgh~Zj b Gb g_]hjkd Djuf am_Iky m\_ebq_gb_f dhebq_kI\Z
JZkkfhljbf baf_g_gb_ k_ahgigybh” + 1] ih \k_fm j_]bh

kmff hkz~dh\ ih I_jjblhjbb x]Z XvkkBblhf gbke_ b gZ
Abfhc 1Zd _ ij_h[ezZ”Z _|viheh bdhéh ihemhkljh\z

gZy jZaghklv Th _klv m\_ebq _gb Ldhgbqjzkkfhljbf jzZkij_ ~ e gt
kI\Z hkz~dh\ \h \lhjhc i_ybh” 2AMfhfzelbkZz~dh\ :ghfZebbZemqgr_ ¢
r_ gb_ hkz~rdh\ gZ[ex"Z -lky \VZd&lhjbamx| baf_g_gby j_"bfZ hkZ
aZizZz”"ghc qzZklb Djufkdh]h ihemghKljid&ghklv \ Z[khexlguo \_ebqg

| _jfblhjbb C

~h ff gZ Q_jghfhjkdhf ih[_[GZvjbk ij_"klAWZ jgkij_ "
DZ\dZa%h ffb gZ g_kdhevdleo gby kj_"g_]lh*h\uo ZghfZebc hl|
klZgpbyo <_kghc gZ[ex"Z_Ilkyihhdhjjbyhjbb x]Z Jhkkbb az i_jl

dZjlbgklf gvr_gb_ dhebqg”kl\Z 19RZ +
dh\ \ i_jbh~ tf]]hlghkbVv_e 1970+

11 hilghkbl _evgh
h Rn).

i _jbh~z
1]

YKPAVHA

48

16

w
r

Kacnutickoe mope

ol j  Asoscroe mope (i3 )i
\ .

YepHoe mope

14 -
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rPy3uis

U

42

A3EPBAVIKAH

32 3A 3% 38
Jbk1 IjhkljZzgkI\_ggh_ jzZk
highkbl_evgh i_jbh~Z 1]
jZzkiheh" _fbl_hklZgpbc
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>ey [hevr_c |_jjblhjbb Z JbhgZhp j_"vDZkibckdfjly b IjbdZ
jZdl _jgu iheh bl _evgu_ ZghkiebkdzZy gbaf_gghklv 7~ey Jh"rZ \

hkz~Adh\ 1h I_jjblhjbb Djzkgh~Zjkdh]h
djzy ZghfZeby baf_gy Iky \ i_j " eRIBKHD EBL?J:LMJU
+11%. K_\_jg__ Jhklh\kdZy h[eZklv

\_ebgbgZ ZghfZebb kgb4%._Iky ~hl. :<lhjhc hp_ghqguc “hdez”
FZdkbfZevgghfZebb ijbmjhg_guwhklb”?jhf_1Z h[ baf_g_gbpo debf.
ih[_j_"vx DZkibckdh]h fhgy b |pbndihke_“kl\by0 gZ I_jjbthjbb jhk
kibckdhc gbaf _gghklb ~h Kichtech N_"_jZpbb Hlaxf

‘bl _evgZy ZghfZeby ozjzdl nghZaHZOlfl [lh~j "~ Njheh\z<].

ney \hklhgqghc qZklb Djurhkdh]H: ihleKTb”jhf2014. 60k

hkljh\z k fzdkbfmfhf gz k \ 2; hIPCC, 2013: Climate Change 2013:
\hklhd Gb g_Jlhjkd The I!’hysmal Science Basis. Contribution of

HIj prI evglighfZebb thAderkmg Group | to the Fifth Assessment
Ibibqg ~ey aZiZ~ghc qZklb DJUH?B Rf the Intergovernmental Panel on
ihemhklIjh\Ej ~g_f \ ebqbZJZ Zgé mat Change[Stocker T.F., D. Qin, G.-

I

ebb khklZ\eyd%) k: \ _jghc qzk Plattner M. Tignor, S.K. Allen, J.
bamgZ_fh]lh j _]bhgZz <hd]h]jz ANaueIsYX|aVBexand
o > y (eds.)]. Cambridge Univérs

eZklv ~h Z 1zd _ rey \ukhcg % | nbridg:
. -~ bridge, United Kingdom and
jZchgh\ Dz\dzZzazZz A”~_kv X ebqg E”g USA, 1535 pp.

ebb \ kj_"g_f khklzZz\ey_Ib z i Z e v gjd Z eProtownru

fZevgZy ZghfZeby ~hklb]d_I Q\I\ngl\%ljhgguc | KUM@ Kzcl

|_jgZ ~ey klZgpbb RZ" ZIfza .= N iz o
AZdexq glhemqg_ggu_ jZameglé)peipzr'OOl(?);Nnru [iZs_gby

k j_ “amevIzIZfb Jeh[ZevgZio bkl!‘\?d-b@< = syqmd < : Z[ q_gdl
gbc <h fgh]bo jZchgZo A_fghph rgﬂzz\gbpl\h JZ}\kvdh]h
gZ[ex"Z_lky m\_ebq_gb_ dhebq_5k|bzebhfz|bq kAbecZk Djufz
bgl gkb\ghkid™dh\ Wlb baf g_Lp(})eyh gb_ d gidhdiplyg _kdhfm
k\yaZzgu k m\_ebq_gb_f Y[jhkhpKdMkkbhggablbg Kdhjmbdm
ghlh iZjz \ Zlfhkn_jm \ke_"kl\@<hijhku jza\blby Djufz@ Kbfn_
|_ie_gby hd_Zgh\ hkh[_ggh \irgdv gbgijéyk k

rbjhlZo > @ JZkq_lu ihdZaZeb m\_gu@rZgguo F_| _hjheh]bq_kdl
gb_ kj_"g_]lh”*h\uo b k_ahggulch bmkibimlZ Dhjhe \kI\Z Gb” _je
hkz~dh\ \ i_jbh~ 1 ijZdl KNMI Climate Explorer >We dljhgguc
qg_kdb 7“ey jpklbhihgzZz h~rgzZWh klZl kmjk@ URLZcI

kilbg_kdb agzZqbfh_ m\_abq_ gbttp:/didheXp.knminl ~Z1Z h[jZs_gby

| jgh "ey \hklhgghc qZklb Ij_ ~dZ.08.2GLV)y

CHANGE OF THE PRECIPITATION IN THE TERRITORY OF SOUTHERN RUSSIA
AT THE END OF THE XX +BEGINNING OF THE XXI CENTURY

E.V. Vyshkvarkova

Institute of Natural and Technical Systems, Russian Federation, SevastpoISt., 28

Using precipitation data from meteorological stations over the territory of Sé®Rhssia, behavior of
this parameter for period 19942010 relatively to 197G:1990 was investigated. Ubiquitous increase in

precipitation over the South of Russia was shown.
Keywords: precipitation,aromalies, Southern Russia.
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IJBF?G?GB? >:GGUO K?L?<UO F?L?HJHEH=BQ?KDBO KL:GPB
>SEY J:KQ?L: ;:E:GK: F:KKU E?>GBDH<
G: I1JBF?J? E?>GBD: >@:GDM:L P?GLJ:EVGUC D:<D:A

HH Jufzd? : JufZzd

'!NbebZe BgklblmizZ-ljbjgbghkdbo kbkl_f ] Khgb Dmjhjlguc ijhki
E-mail: 0.0.rybak@gmail.com

2Khgbgkdbc gizkkg@ghh\Zl _evkdbc p_glj J:G ] Khgb me L_ZljZe\
E-mail: elena.rybak@gmail.com

>ey jZkqg_IZ ijboh~rghc b jZzkoh~ghc qZkl_c [Zezdgk Q fH kK" bhizghpmlejf~gl
pby h jy~ i_j f _gguo Ijba_fgmx |I_fi_jZIlmjm \ha"mahRb[Z&kghgg e_*
keh gh k\yazZlv ebg_cgufb khhlghr_gbyfb k jy*"Zfb gZ[ex"plypechgz k_I1_\
jZa”~h keh g__ hjpodl¥Zkku dhlhjuc nhjfbjm_Ilky g_ lhevdh azhkq_Il \ui.
kn_jguo hkz~dh\ gh b dizd_jjz&ine®|lZ2l gby kg_]Zf\kee~kh\h_i_j ghkZ b
eZ\bggh]h iblZilkeyv _ jZKbAZxIky \hijhklg_I1Z m”~_evgh]h [ZeZgkZ fZkku
>'ZgdmZzZl P _gljZevguc DZ\dZa J_amevlZlu fzZI_fy kghligdtkH igyh k_eBjh\
gufb kg_]hf_jguo kt_fhd b bkke_"h\Zgby rmjnh\ _Ihde&agghf kgihlgjbr hij
gbb jyrZ fZehba\_klguo iZjzZf_Iljh\ o0ZjzZdl_jbamxsbo, abdgh gltkigthlhgzZdh
ijhbal\_kdmfmeylb\guc [ZeZgk fZkku

Dexq_\u_ kepRjguc e_"BPlRrddZa debfzl zZddmfmeypby Z[eypbyW [ZeZgk
Ibg_kdzy fh”~_ev

<\_~" _gkkh fgh]bo j_]bhgZo flijguo kp_gadjdfyog _gbc Jeh[Zevgh]l
l]hjgu_ e_7~gbdb b]jzZzxl jhev j_loedyrHZhklZlhkghjgu L_f g_f
jh\ j_ggh]lh klhdz 1j_kgay \h~*g__Zdd ]Jhjguo b ij_"]lhjguo j_]bh
fmebjm_fzZy e_~gbdzfb \ +_q_gH”_ohwetthghfbdZ b khpbZevgzZy |
ghc iheh\bgu Jh”*Z \uk\h[h *"ZKklkywyd\mjZ djblbqgq_kdb azZ\bkyl h
i_jbh” IZygby b khlezZkgh hp_Kgldnigh@b \h~*guo j_kmjkh\ g_hJ[o
"hey \ h[s_f h[t_f_ j_qgh]h klhfddvigZmqgh h[hkgh\Zggmx kljZ
ij_~]lhjguo j_]lbhgZo o&Zilbf_j "~he]lhkjhgqgh]h iezZgbjh\Zgby \h~

ghl]h Dz\dzaz ]~_ j_db bf_xI lij_[efngby ?_\Z g _cr_c khklZ\ey»
s _klI\_ggh e_~gbdh\h_ iblZgb_ h[fhdlIb\gh y\ey Iky ijh]lJgha e _"ghb
"hklb]Zlv JZamf__lky \ mkeiKibhd@Z ?]h jZkg_lu gZijyfmx k\\

jhklz \h~hihlj_[e_gby kkyazZgRghijih]ghklbg_kdbfb jZzkq_|Zfb [Ze
jhklhf gzZzk_e _gby b jzZza\bdb_ f wi@dk&hf Jhjguo e _~gbdh\ b gZeb
db ijh]lghklbg_kdb_ hp_gdb "hKhfilgamo_ \_jhylguo baf_g_gbc |
\h~rguo j_kmjkh\ \ [m"ms_f bf_»xlZevigh]h debfzlz

\hkl i _ggh_ agZq_gb_ Ih[e_ fu ?kRbghc b h[s_ijbgylhc f Ih”bc
azggu_ k khdjzZs_gb_f ]Jhjgh]lh hheklfh ggby ijh]lghklbg_kdbo hp_
gby \ mkeh\byo f_gyxs_]hky debfgbdh\h]h klhdZ g_ kms_kl\m_
hkljh klIAklfgh]bo j_]bhgZo fbjgy _df _g__ ”"ey i_j_\h~Z gqbklh zZdz
ijbf_jm\ Kj_~g_c :abb khard\d&lyc az”~Zgb \ ijbdeZ”*gmx iehk
gZijy _gb_ f_""m hl*"_ev@ufb kgjZzgoh”~bfh \u”~_eblv klZg"Zjlgu_
fb[2], dhlhjh_ ijb jhkl_ A _mbpblZidth G_dhlhju_ ba wlbo wlZih\ fh]n

guo j_kmjkh\ fh _I i_j_jzZklb \ iheglylvky iZjZee_evghhKém]b_ =+
fZkrlZz[guftc_ "]hkm”ZjkI\_gguc dhh\zZl_evgh |Ih gZr_fm fg\_gbx hl
nebdl gu_ rZ]b ihkljh_gby j_]bhgZevcg

J _]bhgZevgu_ baf_g_gby debhdpghaz e_"gbdh\h]h klhdzZ fh]m
[Mm*"ms_f dhlhju_ "Ze_dh_g_ \kkU{™Z gkue d ke_~mxshbf
"mx| ]Jeh[Zevguf |_g”~_gmbyf hpl.g<u[hj ijh]ghklbg_kdhdh debf
\Zlv "hklZlhggh keh gh Z kZzZfblblgp kgihh kp_gZjby ko_fZlbqg_kd!
dhlhju_ kljhylky gZ hkgh\Zgbbhlke@hWZedgh]h gZ fh”_evguo jZkq_I
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2. <uf[hj Ibiz fzZIl_fZlbgq_kdhc kidhbo oZjZdl_jbklbd kh kj_~"g_klZ
N _eb ]lhjgh]lh e_~gbdZz g_kdbf e_~gbdhf Dz\dZaz > @

3. <u™_e_gb_\ j_ ]bhg_ j_ i gauogZ[ex” _gby a”_kv \_~mlky \ |
hihjguo e_"gbdh\ 7elyf dhlhjudahke_"g_]lh ihem\_dzZ GZ[hj gZ][e
ky fzdkbfzZevgh ~hklmiguwc h[tfborZ22Zgguo » eZ | >ZgdmZl nZc
guo kdb b" Zevguf h[t_dlhf *ey dZeb]

4. Hij_~_e_gb_ kihkh[Z wdkbhzizeb~Zpbb fzZIl_fzZlbgq_kdhc fh
eypbb j_amevlZIh\ fh*_elZjh\ZgblygZhgdb ]Jhjgh]h e_~gbdzZ >ey Z
fbdb j_ i _jguo e_~gbdh\ gZ ~“jmZdleghf _jghkl ¢ nhjfbjhdzZgby i
gbdb \u[jZggh]lh j_]1bhgZ bkke "hZghajZzkohrghc gzZkl _c ZeZgkZz

5. DZeb[jh\dZ fh~heb " "te ku gZ e_"gbd_ \u”~_eyxl- \ukh
gb_ gzZb[he__ \ _jhylguo xagZq_fhohkd]bg_kdbo ahg jbk
g _\uo gZkljzZzb\z_fuo fh”~Zevguo
f_ljh\ > @ | <

6. ?keb kp_gZjbc hkghhzZg gz \
Jghklbg_kdbo fh~ _evguo jZKk
g_h[oh”bfh \u[jZlv kihkhd ~"Zm
ebgl]Zz > @ Baf_g_gby hl2_evgl
Ibg _kdbo i_j f gguo fhlml az”*
ko fZlbg_kdb > @

7. <Zeb”Zpby fhAhkbhbal
AN gb_\ gbke _gguo wdki_jbf_gl.
dmighklb gZ[ex”® _gguo \_ebgbg
kilb |I_q_gby [ZeZgkZ fZkku b
gZ[hjm azZ”~Zgguo debfZlbq_kdl >
f gguo \oh”guo “"Zgguo XIL X111

8. Ijh\_~ _gb_ k_jbb ijh]lghklb «/ j
kdbo gbke _gguo wdki_jbfi_glh\ |7 _
ij 1Zpby bo j_amevlZlh\ ,

Hkgh\guf ij _iylkI\b_f ~ey h[t_ka.<ull<\h|-gf|hljnh‘eh]bq_kdb_

Ib\guo ijh]ghklbq kdbo jgkq lh\ y\e €29bdZ >"Zgdmzl > @
N N
Iky g_"hklzZlhd gZ[ex"_dbc WIlh k\ygkihevah\Zeb rZggu kI

- . - . /\ - /\ /\ - _
gh A\ i_jimx hg_j_nv Kk ljm~gh P.klfz '‘thehlbg_kdbo klzgpbc FK

kilvx e_~gbdh\ b Ijm~h_fdhklvx +Hp )0 K1Zg]

n_gby bkke_~h\Zghbc JZamf__lE.‘wAe' i T et i 05 by

sbc h[t_f ~Zgguo ihemqgZ_fuo, ki IZ_\%g by AZQ0uo Z[e—xf’ A

fhsvx ~bkizgpbhgguo f_ln~n\ SAHH tahe 1 i izimine dhebd k

gbH\uo k ijbf g _gb f T_kibeh s m\gZ gbo b gZ Z\IhfZlbqg_k

e _1Zl _evguo ZiiZjZlh\ hZe ]q _|I %jh&h]bq kdhc kiZgp&b EK

N N —_ )

19hm >bklZgpbhggu_ f_Ih"u h [ﬁ Xs_c\ I_iemx iheh\bgm Jh"Z ¢
]ml \ iheghc f_j_ azZf_gblv g KIN h Z e ~gbd >e i 2

gby g_ihkj_~kI\_ggh gZ e_rgblge b L7, i\ Liinevah\zebky -

kdhevdm hjjzgbazpby fhgblhj 9 hevahizsebxy

g
“n PR : fTguo kt_fhd \ hI*_evgu_ ]
dz “ht ~z _ highkbl_evgh dj 'Eﬂ khihklZ\eyebkv k baf_ j_
q

e Agbd_ hq_\bAgh kebrdhf azl %
ijh\h"yi gz g_fghlbo Ibibgguo [AfY9- T\hf hkzAdh\ gz FK F_}

yl g ¥ b i 1j_kkbh

guo j_i_jguo e_"gbdzo Lzdn\Lf JISA g\uy_abe fgl_chg\u_equ_t-)ug_ 9z :

P _gljZzevgh]l]h DZzZ\dZaZz y\ey_IkS/ *g—_,\ glé \hathg_thT/ i dhgkljmb

\ o, Pe . -

> zgdmzl  ?]h jZka_lgu_ 'ehsélx‘/ iyru ijba_fghc | _fi\heZImju

Ef[]tk—lfz\'ehyxklhkz'gyd%bx R AmoZ b dhebhkZNiB\ gZ e ~gbd
- fZzdkbfZevgh h[t_dlIb\

Y f b
kI\_ggh > @ Hg yley Iky Ibibdyen . b :
U 1h | 1bhgz Belgnf & Ag ngkqbq%lv ihey ijboh~guo b jZkot

; . klZ\eyxsbo ih\_joghklgh]lh [Ze
dhf 2]h \u[hj \ dZq_KkI\_ h\lhjgh? ] S !
kehle g kohAkI\hf _]h fhjnhf_ k E Dhjj_dlghklv jZkq_Ilh\ [ueZ
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\_j_gz iml_f khihklZ\e_gby k Jtheyb *“ ;b "

[ZezgkZ ihkljh_ggufb g@ hkgh\ <4jZ' _gb_ g_y\guf h[jzah
guo fgh]lhe Igbo gZ[ex”_gbc rjgBlur\z | | _fi_jZImjguc bkdZghd
eZggh_ bkke_~h\Zgb_ y\ey Ikykh~gdbdiakdh_ ihgb  _gb_ | _fi_jzI

wlzZih\ ijh\_~ gby *"Zmg¥ag cebgid"moz dhlhjuc h[ugqgh gZ[ex"
guo Jeh[Zevgh]h debfzZlbg kdhijpb ihf f s gbb gZ e _"gbd
ebjh\Zgby f_Ih~bdZ dhlhjh]h \ h&ph_ fu [m~_f himkdZlv \_jog

guo g_jlZo baeh _gzZ \ > @ bg”_Mjankuatijb h[hagzZqgq_gbb | _fi
1ZjzZf _ljbaZpby ijba_fdhc | _jZImju \ha”mozZ < dzZqg_kI\_ bkc
i_jZImju \hardZokzy_| iheyfijba_ ©ijh]lghklbg_kdhc? i_j f_gghc bki

ghc I|_fi_jZIlmju \ha”“moZ g_iakj_lky bf_ggh kj_"*g_kmbkhqgZy |
kiI\_ggh gz~ e_~gbdhf ijhba\h bk iha"mozZ Z g agkhqghy

| f ihkljh_gby ijhklhc ebb_cghéh&adhevdm \ [m"msbo ijh]Jghklbqg
kbfhklb f_"m kj_"~g_kmlhgghcjakgi_|Zo ij_"ihezZ]Z_lky bkiheva
jZImjhc \ha*moZ gZ k_lg\hc fblf kg kj_~g_kmlhggu_ agZq_ghby
pbb L_jkdhe b Z\lIhfZlbg_kdhc? feb _h[ZezZzgkZ fZkku jZzkqg_lu \_"
klZgpbb mklZgzZ\eb\Z_fhle gZ k\g¥kd\uf jZaj_r_gb_f qlhfu mq
klb e_"gbdZ \ ahg_ Z[eypbb gk&xidlkheuc oh” ijboh”ys_c¢c kheg_
ghc \ukhl_ hdheh \ukhl_ hdhehz”bzpbb KhhI\_IkI\_ggh "ey jZ
gm f jbk Aim]lbok\yaZggughbki_j f gguo
gZijbf_j wnn_dlb\ghl]h baemqg._
g _h[oh”~bfu _° qZkgu_ agZq_gby
jZImju \ha”“mozZ b |_fi_jZImju ih\
ghklb Ihfbfh wlh]h agzZ#§_gby _°
ghc I_fi_jZImju \Thalimo¥Z eyxl
liZgbpm 1Zyjgby*hklZlhgghc *h
kimighweg _jlbb gZ ih\_jogbklb e_*
dZz Kmlhgguc oh” agZoZkgy
azZ™"Z 1ky ijhklhc JZjfhgban kdhc n
ehc

- = t
T, T, TACOSESZ—M, (2
1" T, tkmlhqgZy ZfiebDdnZ
+\j_fy \ qZKZbij_"_ey_Iky
f_ljbam_NkykhhI\_IklI\bb kZ_I_hg
[ex” _gbyfb
MjZ\g_gb _ azZz™"Z | ijba_fg
I_fi_jZImjm \ha”moZ gZ Z[khexlIgl
khl_ :FK GZ \kx I_jjblhjbx e_"gkt
ijba_fgzZy |_fi_jZImjzZ wdkljZihebj
Jbk :\lhfZlbq_kdZy f_I_hkFXg ky k mq_Ihf ijba_fgh]h ]jZ*b_glZ
gZ e_"~gbd_ >ZgdmzZl juc 1Zd"_ kgblZ_lky gZkljZb\Z _fuf
jZf_ljhf ihkdhevdm \ mkeh\byo \u
>ey khihklZ\e_gby [ue_\u[jzbhigy fh _I f_gylvky \ rbjhdbo ij_
ij_julguc jy™ k fbgbfZevguf dhelg].
kI\hf ijhimkdh\ \ e_Igb_ f_kypu 1Zjzf_ljbaZpby Zddmfmeypbb
jbk ;ueh ihemaegbgh cghl khh IZjZf_ljbaZpby Zddmfmegpbb ih

ghr_gb_ guf f_ | _hgZ[ex”_gbc g_kdhevdh |
g__ q_f izjzf _ljbazpby | _fi_jzlI
T ankat g rerskel ) \ha"moZzZ < i_j\mx dch[johWbfh

! q_ldh hij_~_eblv qlh ihgbfz_lky
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Zddmfmeypb_c \ dhgl_dkd_ __"hljKkZevgh gh \ “hebgmm MNMue
aZpbb \ fZl_fZlbg_kdhc fh”_eh_j8hXdyo dhlhjhc jZkiheh _g e_
ihr Zddmfmeypb_c¢ fu [m”~_f ihglZgdwmZl kj_~g_]h~h\h_  dhebg
h[s__ dhebg_kI\h \_s_kI\Z \ ijbbkZgtik\ ]hjZa~h [b&vr_  Kh
gZklb ih\_joghklgh]lh [ZeZgkZ]e&zZk&h ~Zgguf kg ]hf _jguo Kkt_
Kx~Z hlghkylky hkZ~db “bAdb < 4\ jihih\glg@klgh_ khh[s_gb_
Au_ kf_rZggu_ ba kmffu dhddduofmeypby I\_j*h]h \_%8_kI\Z g
\ugblZ_Iky dhebg_kI\h bkiZjb\gb#hky\ |_gq_gb_  +2008/2009
kg Jizeb 1Zehc.Yheuaghc b ebqg [ZeZgkh\uo ]h”Ah\ khklZ\beh f
ghc dhlhjmx ~hklZlhggh ijhklhwlifi kmffm \ khhI\_Ikl\bb k ih
eblv ba gZ[ex”_gbc kg_]hf_jglojkto hkzZAdh\l YahiZKIZxsb _
fhd dhfie_dkz baf_j _gbc \ rnhjkZ%db f | _e \uc i_j_ghk kg_
yley |ky abfgbc [ZeZgk fZkku hdhjhhjdgsbo kdehgh\ b eZ\bggh_
njfZevgh fhagtibkZI7HZd gb_ Ke_~m_I hif_Iblv glh ihke
AMZ dhfihg_glZ abfg_]h"[ZesdgkZ
b, X, rPrM rv, ©) \hafh gh kdhgbfaiv Thgqgh dhebq
ki\_ggh hij_~_eblv ey e_"gbdh\
]"_ i_j\uc qe_g \ ijzZ\hc qzklb RfHadigb aj_alugZcgh kbevgh aZi
qZ_1 kmffm N_jruo hkzAdh\ \i‘nﬂ'kHeUQ debfZlbg_kdbo mkehibc
9ZjZklZxsb_ hkz~db flj_lec + nZ f_kighklb b 1~ LzZd ih hp_gd
\uc i_j_ghk q_I\ §rdbgglp i Emjvb "[j8@ ~hey f_I_e_\h]h I_J_9g
1Zgb_ Hkgh\ghc bklhqgbd \ ij&&énhA§Nce_"gbdh\ DZ\dzZazZ \Zjvbj
qZklb [ZEZGkihkn jgu_ hkzAdbli<"_©Z0 % kg_"guo3eZ\bg +
g_ihkj_~kI\_gghc [ebahklb hl e ~dbRyEba_kdb_ fh”*_eb hibkulZx
> Zgdmzl jZkiheh  _gu ~\_ k_I _\yl_g§_ \uc i_j_ghk b i_j_jZkij_"_e
| hklZgphbjkdhe \ "hebg_ j ;zlRzhZ ihke_ _Th \uiZ®_gby jZaj:
b F kilbz gz | _jjblhjbb =jmabb ‘\g2xlky "hkiZlhqgh ~zZ\gh gh ]e.
ghf fzdjhkdehg_ =ezZ\gh]h Dz\@Zifédn"ey mkeh\bc jhighc beb
0j [1Z Kj_~g_]h~h\h_ dhébq_k|\\lqpfp]q?(fze__gghc ih\_joghklb kf hJ
dh\ gZ h[_bo klzgpbyo ijb[ebaddiidgHO-

hrbgzdh\hdheh ff 1h"z 1Z]j
18 IBREEs s IRAREE R T IREEEs o T 12
L a i L
16_ 10k
14 . E L
12 4§
10 3 ; 6}
S gh g 7
&, Q 4L
ol = o <§( |
4 :6 2‘—
2 ] —  OoF ® y=a+bx
0_’ —— AMC [JkaHKyaT 7 F a=-2.91+0.48
oL —— MC Tepckon i 2- @ b= 0.82 + 0.03
,,,,,,,,, | P YU S U I I EP S PRI S | I I |
0 20 40 60 80 100 5 7 9 11 13 15 17
Bpems (aHwn) T (°C), MC Tepckon

Jbk.Kj_~g_kmlhqgZy ijba_fgzy |_fi_jZIlmjz \ha*moz fK Ikafl_ji
f_I_hklZgpbb FK L_jkdhe b Z\IhfZlbg_kdhc f_I_hklZgpbb ]:FE
Ebg_cgZy k\yav f_"~m gbfb [

Bo ijZzdlbg_kdh_ ijbf_g gb_\km& \ [Zkk_cg_ e_"~gbdz dhlh
kiI\_ggh azZljm~rgy_|ky keh gufklhevhq_j_"v \hafh'gh gKijbf_]j
nhf \ [Zkk_cg_ ]Jhjguo e B gbdhkqlylziézlv gz f_ahfzZkrlZ[guo fh”"_
gb_f djmluo kdehgh\ i_j_iZz*hfb\thkhHe_ Zddmfmeypbb \hkklZgh\
b Ij_[m_l iheghc bgnhjfZpbb h_fheeb bguf kihkbhP® ih"q_j
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db\Z_Iky qlh dexg_\mx jhev ijb jZkq < wlhf ]h*m ezZ\Wwggh_ il
|_ abfg_]lh [ZezZgkZzZ fZklgu b]jZgb_bkhklzZ\beff \h~*g wd\ [ijb h

gh ZddmjzZlguc jZkqg_Il they \_IsZc \_ebgbg_ Zddmfmeypbb
\brgh qglh \ ijh]ghklbg_kdbo jktkkgg |Zval\ beb

gZ “hklzZlhggh hli*"Ze _ggmx i_jki_BIBEdn _keb ijbgylv kj 499 _ _ ba
gZ gqlh \ dhg_qgqghf blh]_ b gZzdjBd® _9y¥ez”"Z f_| _e_\h]lh i_j_ghkZ
gZrZ jZ[hlZ ihemgblv 1Zdb_ ihkye4Xlmggh]h iblZgblya > @ |Ih
f__lky \hafh'gh iml_f kludh\dem|ffdEjguc \dezZ” wlbo ~"\mo nzd
[Zevguo fh~_e_c¢ debfzlk b fkakiz\bl , ijbg_f Ihevdh abfg_c

rlZzfguo fh~_e_c¢ j_]bhgzZz&@vguo Zddkdmfmeypbb | _ ijb[ebabl_evg
Ibg_kdbo fh~_e_c hrgzdh _~¥Z &b gh wd\ \ kj_~g_f az i_jk
"h[gu_ ijhlghklbqg_kdb_ jZkq_|Lo9P2000 k [ZeZgkh\uo ]h
bf IdzZdmb[h p_gghklv Ahy < Th ~_ \j_fy abfgb_ I\ _j~L
ljbf_jgh 1Zd ~_ dzZd kZnhjfzkelardb gz f_|_hklZgpbyo F_klbZz
pb_c hp_gdb \dez~Z f_|_e_\h]hkdhegktkkl Z\beb hdheh ihelbgu ]h
h[klhyl ~_eZ b k hp_gdhg \deZdEebg\kkl\zZz | + ff ]lhr LZ

ghlh iblZgby Dhebq_kl\_ggZyh[hpakhddZihkimie_gb_f kg_]Z ba |
jheb ezZ\bggh]h iblZzgby \ ijbohitgflygmliuo bklhggbdh\ f | e \u
gZklb ih\_joghklgh]lh [ZezZgkZ]_tAkkb eZ\blylglgbgZjzZklzxs
l]hjghlh e_~gbdzZ ij_"klz\ey_ | khhphckZhdzfb fh gh ij \gb b av
klZlhggh keh'gmx az”~Zgm K hgtgagZibi_evghklb ih kjZ\g_gb:
jhgu "hey eZ\bggh]h ibbZgby hklgevgufb bklhggbdZfb kg_evay
oh”"ghc qZzZklb [ZezZgkzZ fzZkku ghdv*Hhih nzdlZ qlh kg_]lhgzZdhi
hi* _evgh )aglhgbdZ hqg_glv bg”bp \urZ_| dhebq_kl\h _° Zh~gh \u
"mZevgZ HgZ hij]*hehjnltkegh ~Zxsbo I\ _jruo hkzZ~Adh)zZaZz
]bg_kdbfb b debfzlbg_kdbfb hkhh[@lgdabl_evglhurtkqg_| ihdzZaulz_|I
klyfb K ~jm]hc klhjhgu g\dez~q&tz\dbfgb_ hkz~db \ [Zkk_cg_ e
ghlh iblzgby fh _1 \Zjvbjh\zZIvkye "gu \*"\h_ ij_\urZlv baf_j_ggu_
rbjhdbo ij_~_eZo hl J]h*Z d ]hRml_\Emo f_I_hklZgpbyo Hkh[_gc
\bggh_ iblzgb@ Wiy_~_ey_|ky dZIdhkn_jghc pbjdmeypbb lyleyxlky
fZkkzZ kg_]Z "hihegbl_eggh i gbgh& ih\ur_ggh]lh dhebqg_kI\Z hk
gZy ljZ\blZpbhggufb ijhp_kkzgbag¥Wkbfh hl khklz\zZ ihcke_"gbo
ih\_joghklv e "g@dZ ]haij_ ~ eh%I\bl _evgh khlezZkglo@ p hkdh >
ihke_  gZqZevghc k_"bf _glZpbb\dgghtauogZ ZgZeba_  ]JeZ\guf hJ
ZIfhkn_jguo hkz~dh\ D dZzZI|_]hifbdZzaezgbc hkz~rdhf_jh\ hkz~db
\bggh]h iblzgby ihfbfh kh[kl\eglgh]h i_jbh~Z b kg_"guo rmj
eZ\bg fh'gh hig_klb b bgu_ ijhphé&kdh abfgb_ hkz~rdigh]hjh\_~

h[mkeh\e_ggu_ \&beagbly _klb ] kmffuhkz~"dh\ gZ e_”"gbd_
gZijbf_j I g kg_"gu_ jmg_cdb>aZgdmzl \ jZaz ijf \kyzZeb

" \uizZ\r_]h kmoh]h kg _]Z bebguyaddmffu hkz~dh\ gzZ f_ | _hklZ
ieZklbg_kdh_ i_j_f_s_gb_ kd_jkhihhe >ey e_~gbdzZ >"Zgdm2Zzl
fZkku k hdjm Zxsbo kdZe |_j”eysguo e_"glhdhXdl_jgh m\_ebq
gb_ kg_"ghc fZkku eZ\bgzZfb ggbkzéhfebq_kI\Z hkz~dh\ k \ukhlh
e_"gbd_ g_ fh | jZzkkfzZlp\ZIvikwihf dukhlguc ]1jZ*b_gl ihZ\_j g &

g_kI\_ eZ\bggh]h iblzgby ihkdheedguf \Ggadljb]h~*bgguf 1Zd b
j_qv \ ~Zgghf kemqzZ_ b”kl h \¢mKma~ bgguf baf_g_gbyf AZf_|
k_cgh\hf i_j_jzZkij_~_e_gbb >eylmkK&ggu_ ih \ukhlghfm_jzZkij_»
\bc >"ZgdmzlZ ijh\h*"bebkv ddmbdkzZ~dh\ ghkyl hljulhqguc o0Zj
kiI\_ggu_ hp_gdb \dez~ZbeZ\bgghllghikylky JezZ\gufdhéjdghfm

lZgby@ >ey wlh]lh ba \k_]h jy~ goHhm LZd \ bxe_ 1 1lizZ~k
klmigh]h gzZ[hjZz fghlhe_Igbo RERIg\be ff, Z ffh~hf jZzg__ +
[ue \u[jZg Ibibgguc | _- k [he_ff f >ey Z\lmklZ ZgZeh]bq
f_g j_ij_a_glzZlb\gufb mkehblylfgphr_gby khklZ\beb1l,6 b

kglhgzdhie gby [ZeZgkh\ucff ]hf 0@ < k_ahg Zddmfmeypbk
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\bAbfhfm \ukhlgu_ ]jZ”b_glu kimsl\_Ikl\bb k f_Ih~"bdhc hibkZgc
kN_ggh \ur_ < 11 \ezZlhaZjizku¥ms_f jZa"_e_ Z |1Z2d _ jy”~u
kzfhc gb'g_c \-ufkhiphdnte h lhgqguo kmff hkz~dh\ azZz wlhl ~_ i
]bg_kdhc ahg_ jbk khklZz\begz f_fif hklZgpbb F_klbzZ zZP_e_\uf
Z \ kzZfhc \_jog_cf& |Ih _klv \ q_gb_f dhlhjh_ [ueh g_H[oh”~bfh
jZazZ [hevr_ <ukhlguc ]jzZkbfZgdvgh Ihggh \hkijhbak_klb \
khklzZ\be ff f Ih \kl_Lc \_jédygguo wdki_jbfugiZ&j_"gyy aZz
ghklb [he__ \ukhdb_ aggdq_gbwlhE~b_ i_jbh™ \_ebqbgZ \h”~haz
Z hlqzklb fh gh hltykgblv \de&@”hgh]h ihdjh\Z abfgbck|[ZeZgk
eZ\bg b ihkimie_gb_f kgx]Z k kdjm X%j_~g_f ~ey e_~gbdzZ > Zgd
sbo kdehgh\ <ukhlguc ]/Z*b_gilhékdg ggZy \ j_amevlZl_ kg _Jhk:
dh\ \ abfgbc k_ahg 11 g wihl_1 i jbmithfygmlh_ \&r_ ag
kgblzlvky wdklj fZevgufLZd g\ odj_ ff Ke_m_1I| hif_Iblv ¢
g_f aZz k_ahgh\ ZddmfmeypbhdZaZggmbgbgm abfg_cyZddmfm
1975]1]) hlghr_gb_ dhebg_kMNZ hkgBbhfu \dexqz_f \k_ I\_jru_ hkz
gZ \ukhl_ .mf fg [ueh \ jZaduiz"Zxsb_ \ I_g_gb_ i_jgh~Z k
[hevr_ q_f m _]h yaudZz K mqlyh¥ lihlh fZy DjZcgb_ f_kypu i_]
glh \_jogb_ \ukhhhheh]bqg_ kdb ~Z k_gly[jv b Zij_ev yleyxlky ih
ahgXlIXIll jZkiheh™ _gu \ *bZiZahgeZ i_j oh”gufb GZ k_gly[jv ij
ijb[ebabl_evgB700 ftgm f kwd "blky hdhgqzZgb_ k _ahgZZZ[eypbb
l[jZihebjky_f ~_ \ukhlguf ¢jZz*b_eh i_jbh”Z Zddmfmeypbbj ihwlhfr
Ihf ihemgbf ZgZeh]bggmx hp_ddm hk&@hdb \uizZz*"Zxsb_ \ I_q_gb.
eh-23jZaz L. fg_f_g__ \ mkldhY¥okgpZ p_e_khh[jZagh mqgblu\Z
hg_\b”rgh]h g_"hklZldZ dkoh”ghlcq_Ib_ agZq_gby abfg_c Zddmf
nhjfZpbb \ukhlguc ]jZz*"b_gl hkp®@h\ij ev b fZc 1Zd _ dZaZeh
g _ba[_"gh klZgh\blky gzZkljzb\dolitfysb_az ij_~ _eu mReh\gh o
fhr _evguf izjzf_ljhf Ijb wlhf pgl]h i_jbhH0z\dexqgzZ_f ih lthc ij
khh[jZzagh jZaebqzZlv ]jzNb_glu dtey_abqglh kg_]hkt_fdz dzd ijZ
g_lh be_lg_lhi_jbh~z ijboh”blky gZ i_jbh” dhgpZ fZy b
JZkqg_| hkz~dh\ hij_~_e_gghbh IEBidbf h[jZzahf mqgblu\zZz_1 I\_j
I\_j~u_ “"b~rdb_ kf_rZggu_ \ fikZ%db \uizZ\rb_ \ wlh \j_fy ?s_
k\yazg k izjzf _ljbazpb_c | _fi gZfméw\Z gZy \_ebqgbgZ wWhlhjZy

\ha“maod bt _ggh __ kj_"g_kmlhgghlky gzZfb ijb jZzkq_|_abfg_c Zd
agZqg_gb_ hij_~ ey Htkhhlghr_ eypbbdkebqg_ kl\h ih\lhjgh azZf_jar_
Auo b "b”rdbo hk@B~ rdh\ > IZehc \h”u beb "b~r"dbo hkZ~dh\ \

Lzdbf h[jZzahf izjzf_ljbazpbnboZzijb kj_~g_kmlhgghc |I_fi_jZIm
dmfmeypbb \hdhlewh \ k\yad_ ik * _eZo hl-2"kh©\gmglg_ib
iZjzf_ljbazZpb_c kj_"~g_kMmlhqghZgh [P@ dhlhjh_ jzkkqgblu\zZ _Ilky
i jZImju \ha“"moZ < k\lyab k mhiffhgglgghc k@ <« k\lyab k | _f
ZgZeblbqg_kdb hij_~ eblv agflmg \gby_\gu_ qZku Z[eypby \ k_c
gZ[hjz izjzf_Ijh\ 7~ey fzZdkbfZeygh b fZ_ fh _| gZ[ex*ZIvky \ |
Ilhgghlh hij_~_e_gby agzZqg_gbyklZdedkfmklhcqb\uf kg_"guf ihdjh\
eypbb ijzdlibg_kdb g_\hafh 'gh Ip_kZe&dy Weltw” "brdb_ hkz~db ih
h[jZagh ijh\_klb k_jbx gbke ggwWbjgid azf_jarb_ \ lhes_ kg _]Z m
i_jbf_glh\ \ dhlhjuo iml_f \ZjYBgkhky ijb ijh\_~_gbb ~_gkhf_ljb.
\Zgby g_kdhevdbo dexq_\uo iZzkdh]lhhXgdbb\gZfyuiheg_gkuy
fhgh ihemqgblv m~2h\e_I\hjbl_ Jékghfhd Ih ~"Zgguf dinip\ gtgd o
ijb[eb” _gb_ bkdhfhc \_ebgbgi0O@<\_ebgbgZ \gmlj_gg*h iblzgl
gZr_f kemqgZ_ "“ey wlbo g_e_cKklzébggh ihklhyggZ \h Y f_gb b
ihevah\Zgu jy?u kj_"g_kmlhggklzZ\ley_| \ kj_"~g_f ih e_30gbdm
i_jZlmju \ha”~moZ baf_j_gghc g ¥Yhtgh widb jZkq_I|Zo m~_evgh]l
klZgpbb L_jkdhe \ i_jbh” [ZeddkZ\gkZ < < 1hih\gbg {¢Zklgh_
]h~h)\ + b ijb\ s _gb_ bkihevam_| agZq_gb_

A gguo d mkeh\byf :FK > ZgdmZ¢ \wd\
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fh gh h[tykgblv b j_adb_ dhe_[Zgbagil Jh*ru fhlml kms_KI\_ggh |
lh~Z d 1Th m agZq_gbc Z[eypbb qqZlvky 1Ihke _~g_ _ h[klhyd _evkl\h
AZdexq_gbk_klzZlIv_ [ueZl jzkkfdnZz_ | qglh g_h[oh”~bfh ijh\bklb ~hit
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k_I \uo f_I_hklzZzgpbc 7~ey jZkdhPZ elbhd f_lh~bd_ iZjzZf_VbazZpbb
klZz\eyxsbo [ZeZgkZ fzZzkkO Jhjgh]lhheih\ _joghklb
gbdz Hkgh\gZy keh ' ghklv aZdexgZplkehf j_amevIiZIlu ijhEZ_"~_gghc
Ihf glh agZgbl _evgZy “hey \ ijihdbitgd\dheyxl k»_eZlv \u\h” h Ih
gZklb [ZezZzgkz fzZzkku gbBoh” blkglh fh” _ev ijbf_g ggZy "ey jZk
|_e_\uc i_j_ghk b ezZ\bggh_ ipddhkzZz fzZkku ihke_ gvdhlhjhc
\_ebgbgu dhlhjuo f_gyxlky hl ghtZz d ~h\h~db fh _| Julv bkihev
]h m b hl h~rgh]h e_"gbdz d ~\@aglZfm igh]ghklbgq_kdbo jEkqg_IlZo
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| _hklZgpbyo s f fu lzZzd _ ij_"iheZ]Z _f "hihegkt
JZkq_lgagZq_gby [ZigkgkzZ Ze]lhjblf fh”_evguo jZkqg_Ilh\ [eh
aZ\bkyl 1Zd”_ hl jZzkg_lgyo \_ebpbkgu\Zxsbf | _iehh[f_g gZfhj_g_
eypbb Ihke_ _"~gb_\ agZqgbl _evghxo kh\i joghkl _c
gb hij_~_eyxlkpgbghc Zev[_"h ih
\_joghklb Ohly kj _~gyy X ebqgbgJZ[hlZ \uiheg_gZ ijb nbgZgkh'
kgblZzg@Zy[ZeZgkh\h_ ~ kylbe_ ihA™ _j°d_ Jhkkbckdh]h nhg”Z nn
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IMPLEMENTATION OF OBSERVATIONS AT REGULAR METEOROLOGICAL
STATIONS FOR MASS BALANCE CALCULATION OF MOUNTAIN GLACIERS
(CASE STUDY OF DJANKUAT GLACIER, CENTRAL CAUCAUS)

H H Rybak"? 2. :. Rybak’!

'Branch of Institute of Natural and Technical Systems, Sochi, Kurénny99/18
’Sfehi Scientific Research Center, Russian Academy of Sciences, Sochi, Theatralrgga St.,

To evaluate incoming and discharging parts of mass balance of a nmoglatzer, one needs information
on a set of variables. Surface air temperatairgbe relatively simply related to series of observations on
regular weather stations. Evaluation of incoming mass is much mdlengfiag problem. It depends not
only on the amount of solid precipitation but also on post-depoaltenow redistribution by wind and
by input of avalanches. In the paper, we consider issues ofadealwf specific mass balance of
Djankuat Glacier (Central Caucasus). Results of mathematical modeling are aeitatsdow obsera-
tions and with examination of snow pits. We demonstrate that it is pogsilfind a relation between
poorly constrained parameters determining winter snow accumulati@tigtastorily reconstruct cum
lative mass balance.

Keywords: mountain glacier, Caucasus, climate, accumulation, ablation, mass balancematiat
model.
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E-mail: amazurenko@mail.ru, elena_voskr@mail.ru

< jZ[hl_ jzZkkfhlj_gu hkgh\gu_ f_Ih~u hp_gdb [bhdémiBjbgudkdbdklgkeh\
kl_¢ Ijh\_~ g h[ahj gZb[he_[bhdelef¥jldhuwo kdbo ihdZazl e ¢ nhgblu\Zxs
gZevgu_ hkh[_gghklb h[eZkl_c¢ ij_"gZagZg_gguoehaenjh\ldgeagpbtb re_q
AuoZ b ImjbafzZ 1j_"~klZ\e_gu hkgh\gu_ Zelhjblfu jZkdgh\dKhrhdebiffZlbq_
N e _gu gZb[he__ wnn_dlb\gu_ f _Ih*u ijb]lh?gu_ "eydeliZfZldblgjkkibadb 1
mkeh\bc gZ dmjhjlZo Djufkdh]lh ihemhkljphZAd\u[ij€wu igZbhihe di_jki_
Ib\gu_ bg”_dku "eyw@geedthZibbg_kdhc dhfnhjlghklb

Dexq_\u_ kepbEdebfZlbg_kdb_ bg”_ dku-wnd\bdZe\gghgh fi jZImjzZ dhfnh
ghklv debfZlbg_kdbo mkeh\bc a”hjh\v_ gZk_e_gby

<\ _ N gibebfZlh®g ba JeZ\guokms_ klI\ _ggh_\elyaflu ¢§zZpeb
ijbjhrguo j_kmijkhi\hjuc fh _I gu_ klhjhgu “bagb h[s_kI\Z H~”ghb
hdZau\Zlv dZd [eZ]hijbylgh_ I&Akdghggdo kj_"hh[jZamxsbo nZzZdlt
Ib\gh_ \ha”_ckl\b_ gZ hdjm Ekam&xsbo ijbjh’kghjkguc ghl_
ki_~“m b q_.elbZddfyzZijbf_jr baebpbZe y\ey |ky debfZlbglkdzy dtf
gyy | _ieh\Zy gZ]ljmadzZ \ e_Ig_ghklfy gy khojZg_gby a”hjh\vy ¢
Djufkdhf ihemhkljh\_  ij_"klzZ\®ed b mkeh\bc _]h "bagblb ~_yl_e
mjjham ~ey khklhygby a~hjh\vy Qg&hdf dZ2 [hevrh_ agZq_gb_
gZoh”ys_lhky gZ hldjulhK \ha~m®hfnhjlghklv debfZlbg_kdbo m
ihfhsvx f | _hjheh]bg_kdhx bgnlpjd wlh hilbfZevgh_ ~ey q_eh\ _d.
pbb fh'gh hp_gblv [bhdebfZlbklhkdidh hdjm Zxs_c kj_MYu h[_Ki
mkeh\by |_jjblhjbc b \uy\blv \NEdkts__ _]h a”hjh\v_ b jZ[hlhkih
gh_ \ebygb_ debfzlZ dzdbjlZzgbatiklw k\h_c fhgh]jZnbb :g”j__\ K
dj lguo j_]bhgZo HI baf_g ghcihgyhb_ debfzZlbqg_kdhc dhfnhjlgl
debfzlz |I_jjblhjbc az\bkbl kzlihlmjdykvi\lgiZijbylb_ b hsmgs_gb_
ki\b_ b dhfnhjlghklv hsms_gbcely\ edhf \ebyxsbo gZ g_Jh mkel
\_ dz _]h jzZ[hlhkihkh[ghklv b atde¢kqZ ) ke_"mxsb_ hj3l:"_e_gby
p_ehf GzZb[he__ h[t_dlb\gZy hp CddanhjthilbfZevgh_ ikboh
hkh[_gghkl_c [bhdebfZlbg_kdbmbabkeh]bq_kdh_ khklhygb_ q_
\bc ijhba\h”*blky gZ hkgh\_dhfik[ &kkggb\Zxs _ _]h ghjfaevgmx
]h mg_|Z [bhdebfZlbgq_kdbo bg”g dkhhl evghklv \ f _klZo ihklhycg

P_eyZ[hluthij_~_ebj¥b[he__ beb djzZldhkjhqgh]lh ijh b\Zgby
wnn_dlb\gu_ f_Ih~u hp_gdb [bhdebkm[dhfnhjlkReZ[hjZza™Z Z
Ibg_kdbo mkeh\bc dmjhjlh\ Djebkdmikeh\by ijbjhrghc kj_~u \ ¢

ihemhkljh\Z \' | _ieuc i_jbh~" juo f_oZgbafu zZ~ZilZpbb gq_eh\ _g
Hkgh\gZy qgzZkdy gZqZelk \uy]lh hjlJ]ZgbafzZz h[_ki_gb\Zxl [ebad
gbf qglh kh[hc ij_"klZ\ey_ | ihgybhZevghfm ikbohnbabheh]bqg_

©dhfnhjlghklddm ZxsZy q_eh\_#Bklhygb_ gq_eh\_dzZ kharz\zy _
ijbjh~rzZ 1_hljZnbg_kdzy kj_"~Z \pyegebkghjfZevghc "bag_"_yl_evg
hrgbf ba ihklhygguo b g_h[oh*"kf@bbkdhfnhjkbevgh jzarjz"

mkeh\bc _]h kms_kIth\ylglewgh xsb_ mkeh\by hdjm Zxs_c ijbjh"¢
kipl] HgZ kem bl kj_"~hc _]h h[kjZgby dh]*Z nbabheh]bqakdb_ f_
\Z'g_crbf bklhggbdhf j_kkjkh\ fthg~rZilZpbb gq_eh\_q_kdh]h hj]zZ
i_gb\Zxsbd_eh\_dz |_iehf \hagdmh[_ki_qgb\zZxl _]h hilbficevgh]h
ohf k\_Ihf ibs_c b \h*hc hdadawmizadheh]bq_kdh]lh khkhhygby b
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xlky “hihegbl_evgu_ f_ju aZeblu gz |_fi_j2Zlegogdhklgu_

h[_ki_gb\ZxgtjfZevgmx "bjag_"_1 _fi_jZImj\gHjh\u_ | _fi_jZImjgh
l_evghklv \eZ ghkl\gHjh\u_ "ey I_g_\uo ijh
GZb[he__ ijh*he blk eatgaif kljZgkl\ b k mq_Ihf khed@ qghc |

\ Djufm [eZ]hijbylguf ey Zdlbplgh]hbg” dku iZlh]_gghkllb b baf_
j_dj_ZpbhgghlhydikywdRydbc \hklb ih]h~u b debfzZlzZdhgg”_dku
k_ahdl “h "g_c \ aZ\bkbfohkghZevghklb debfZlZ odjd"_dku
hl qZklb ihemhkljh\Z Bf_gghl \jbvalhksb _ khklhygb_[Zlifhkn_ju
i_jbh” gZ[ex™Z_Iky ihklmie_gbnbhtbey _kdhf hlghr_gbb [bhdebfZl
rhlh dhebq_kI\Z |I_iezZz MklZgZ\ledbZ_ilkgZazl_eb ozZjzdl gbamxl |
"ZjdzZy ykgZy b fZeh\_lj_gZy ighikAB IgZeh\hc kljmdImju\ kj_~u b
ijb[j_"qguo I_jjblhjbyo k [Be__ %ewjxlky dhk\_dgufr ebl_e f kh
"_goguf ijhyle_gb_f [jbah\ Z \ ]kiEwgby | _ieh\h]h ihey hdjm Zx:
]lhgh"hebgguo b kdehgh\uo \gjr\W\ _dzZ =ezZ\guf f_|I_hjheh]bqg._
Dhglbg_glZevguc \ha”mo mfizjgfulghf khklZ\eyxsbf hkgh\m \
rbjhl ij_h[jZzam_lky a”_kv \ f [klgdebfZlbg_kdbo bg”_dkh\ y\e

ljhibg_kdbc \ k\yam\k ed gfb\ | _fi_jzZImjzZz \ha”moZ Wnr_dl hl \|
_lky ih\lhjy_fhklv aZkmrebluokimkye "jm]bo debfZlbgq_kdbo ihdZa
\bc Kebrdhf \ukhdb_ |_fi_jZ\mjjdarZz_lky \ MvyZ\db d | _Zi_j

hdZau\zZxl g_]Zlb\gh_ \ebygb_ 9#jj dha"moZ mqgblu\Zxsnc | _iel
Zpbhggu_ mkeh\by LZd \ e_Ilgbcgbyjbdp?eh\_dZ b khklhfygby ]I
ih\urz_lky \_jhylghklv m\_ebmhjddlyKth
"g_c k ihgb _gguf kh”_jkzZgb_f dbZ "uc ba jZkkfZljb\Z_fuo gb
ehjh~Z b [he__ bgl_gkb\duf ijhypadgbfZlbq_kdbo ihdZa®dl_e_c |
_f lzdh]lh f-dedhzlbg_kdhih ihdu\zZ_ Ilky ~ey ©kj_~g_]h g_eh\ _dz
aZl_ey dzd ©*mrghklv® K\hc \dhegdTu\Dd | bgrb\b"mZevgu_ hkh[_
f_ g_gby f_I _hjheh]lbg_kdbo iZjZfolZlybafu Z"2ilZpgbamevlZl_
\ghkyl b fhjkdb_ [jbau kihkh[@gZebaZ [hevrh]h dhebqZkI\Z im
“Zjdb_ ~gb ihgb ZIlv I_fiagZlmjmbth ihk\ys _gguo \ha”_ckIl\bx ih]
"moZ gZ [_j_]Im [he_- &.f gZguo mkeh\bc gZ kzZfhgm\kl\b_ q_
JZaghh[jdebfZlbg_kdbo ahg g45#8],j hlh[jZzgy”® [bhdebfZlbqg_kdbo
jblhjbb Djufkdh]h ihemhkljh\Z [le&ZbzZl e ¢ fZdkbfZevgh ih”oh
ijbylki\m_| hjlZzgbaZpbb- e_0Q0eyghp _gdb | _ieh\hc gZ]jmadb \
ha”“hjh\bl_evgh]lh hl*uoZ é&ylmjb\gfZy ]h~"Z b mqgblu}ZKshgZe
wnn_dlb\gh]h ijh\_~_gby zZdebfzdbl _jhkh[_gghklb Djufkdh]h ihemh
ibb \dexgZgs k_[y “habjh\ZgghZ
\ha~_ckl\b_ f_I_hjheh]bq_kdbo nZdyzZdh\h hsmszZlv | _ieh fh"
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\bcb hkh[_gghkl_c f_klghlh debkEdgbgdhlhjuo wnn_dl |I_iehhlI*Zql
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gb_ a”hjh\vy gq_eh\_dZ nrbjhdhi bdglbhle ieZ beb oheh”Z ihemjza” _|
amxlky jZaebqgu_ I_fi_jZImjguhykd q_eh\_dZ < Jhkkbb b az |
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Hdjm ZxsZy kj_"Z dZd m _ mihf 3
gZehkv jZg . hdzau\z & I_ iehm Hq (0085 00102 X¥) u
AN _ckl\b_ gZ hjl]zgbaf g_eh\_ gg\%lrbms
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The main methods for assessing of the bioclimatic conditions over thésrasea are studied in tha-p
per. The most popular bioclimatic indicators for organization of medical and hegitioving rest and
tourism, taking into account the different regional climates, iseiewed. The main algorithms fordsi
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j O_jhlz ljhba\_~_g " _IZevguc ZgZeba ij_~u"msbo "Zggukd nmxtbiku\Zxshb
[e_fm ~Zggh]h \h~h_fZ hij_~ e _gu dexq_\u_ jbkdb kdapnamZgdukhklbheb]
gb_ [_glhkguo b i_jbnblhgguo khh[s_kI\ fZzdjhahh]_dbhkiZkgB\uhWdykvgdb
ihdZaZgbyo ]b”jh[bheh]bq_kdh]h ZgZebaZ gm&uZzgkke_¢m_gHhhh[bhph fZ
liZz~*bjmx!| hl \_jog_]h I_g_gby d mklvx gZgbgZy kh!kbnddh\ hiklerbhe gizb yO\ ¢
ly :~“e_jkdbc iheb]l]hg ] KhgbaBdpplbzZhegvgjh"he Z_| hdZau\Zlv g_]ZIlb\gh_
gZ wdhkbkl_fm j O_jhlz \iz*Zxsmx \ Q_jgh_ fhj_ Ijbflhg*hdbbkkleheh]b
"h\Zgby ihalhebeh dhfie_dkgh hp_gblv \ha”_ckl\b_ aZifvap djby gz °
hij_~_eblv ahgu jzZkijhkljZzg_gby \ebygby iheb]hgz

Dexq_\u_ kelihZb]lhgu I\_j~uo dhffmgZevguo hloh”~h\ dhfi¢bhixbggc fhgbl
au wdheh]lbq_kdZy hiZkghklv kZijh[ghklv \b~h\hc khklZz\

<\_"_gbK\Zedb b iheb\hjgu kdbo khh[s_kI\ j O_jhlu gz 1Zd" _
Auo dhffmgZevguo hlohAh\ LObinbdZpby ~jm]bo nZzZdlhjh\ dhl
eyxlky h[t_dlzZfb ihl_gpbZevgh&kwiiflz¢e¢hph k az]ljyag_gb_f ihklmiz
]Jbg_kdhc hizkghklb 7~ey hdjmKkzZiseltlhgZ \ebyxl gZ wdheh]bq
kj ~u:"e_jkdbc iheb]l]hg LDH jzZkbhmZpbx \h~"h_fZ Bkihevah\Zgb_
eh g \ [Zed_ gZ ijz\hf [_j_1m pPhEkZdhpg bdZpbb ~ey j_Y_gby ih
O _jhldhlhjzy y\ey |ky ijz\uf ijlkelhgghc azZz”~Zqb h[_ki_qgbl dhfie_
dhf j O_jRlZ-dD _jhlzZz bf__1 ijh bgl_]ljZevgmx hp_gdm j_qguo [bt
ly" _gghklv [he df b \iz~rZ_Bh\Qb jij_~hklzZ\yl \hafh ghklv ahg
gh_ fhj_ \ jZchg_ iZgkbhgzlz\Zygbhy\ b dZjlbjh\Dghklz \baz\
kibya \ e jkahf ] Khwtdbk kbfhklb hl kl_i_gb b IbiZg Zgljhih
kl_fu j O_jhlzZz ijblhdgzZkyh ghlh \ha”~_ckl\by gZ g__ b dzq_Kl
s__ \j_fy ih”\_jlzZxlky \ébygbxad g gby __ [bhp_ghah\ gZ jZa
lJjyag_gguo klhdh\ p_eh]lh jyNdg4dkHidZo > @
fure_gguo b k_evkdhohayckl\_ddguojbZeu b f_.Ik%ewy bamgq
ij_ Mijbylbc <uaulZ_| Ij_ \h]lm kbkhlb hp_gdb ijh[e_ fu aZ]jyag_ gl
nzdl qlh \ j_dm fh]liMaihlggymiz db zZ\lhjzfb ijhba\_"_g ZgZeba ij
gyxsb_\_ s kI\Z k iheb]®gZz LDMmsbo jZ[hl hljZz Zxsbo khklhy
jZzdl_j gz j O_jhlu hlebmzZ_I|kwdHhHeh]bq_kdhc kbImzZpbb ~Zggh]
ibgguo ]hjguo j_d j_]lbhgz |_fzZ gWilb bkke_"h\Zgby \dexqgzZxl \
fghlb_ mqgZzZkldb j_db bf_xI| Jebgdkjbg_ kdb_ ~Zggu_ ]b”~jhobfbq_
[_Li_1Z b ~gh Djhf_ Ih]lh j_ dzZ dgkibmagh b hp_gdm ]_hwdkheh]bq_
\aylZz \ dhee_dlhj gqglh azZljm~rgghY mkkke_"m_fhf jZchg_ >ey |
ghle _gb_ klZ[bevguo [bh® _ ghaihh[ Jagb \u[jZgu mqgZkldib k dzZf_
gZevgh k\hckl\_gguo \hah_fmklubarghf ey Ih]lh qglhJu_ijb ihke
kf_gu”hggh]lh km[kljzZlZz P _evx*mXs_f kjZ\g_gbb j_amevlZIlh\ Zg:
ghc jZ[hlu y\ey_Iky \uy\le _gb_ b Nm]bfb bkke_~m_fufb \h~h_fZfl
N _egb_ \ha”_ckl\by klhdh\ :7e Ajfkidhjhblv \ebygb_ baf_gZgby km
iheblhgZz LDH gZ jZa\blb_ [bhiéh]dd [bheh]bg_kdbc khklZ\ ijh[u
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klhygb_ km[kljZlZ k dhbthjh]h Rhilgghgw bg” _dk \ujz\g_gghklb Ib
ebkv ijh[u o02ZjzZdl_j h[jZklZgban =a @

be_gb_ gZebgb_ bklhqggbdh\ aZ]jyagmgbhZlu bkke_ _~h\Zgby b hJl
\[ebab Ilhqdb hl[hjZ h[ke_"M\ZggbNvmgdpbhgZevguf gZagZq_g
\bamzZevgh i_j_" hil[hjhf HI[hjihehphgZ LDH \ :“e_jkdhfejZchg _
[bheh]bg_kdbo ijh[ hkms_kl\epekydZz kdez~bjh\Zgb_ b baheyp
khh|\_|k|\bb k Jmdh\h” KkI\hf ihg[f)_plthiZevguo |\_j/\uo dhffngeV
~Zf ]b”jh[bheh]bqg_kdh]h ZgZe®masa~hh ihkimizxsbo hl “beh]h nt
\_joghklguo \h”* b ~hgguo hleh'kghp :7e jkdbc iheb]hly LDH h

[21. 3 _ pbZevgh kms_kI\m_] k~gzZdh
Dz "Zy ijh[Z hi[bjZeZkv \ 1j 4qjhk fmkhjz \ [Zedm \iz~Zxsn
\lhjghklyo 'k bkihevah\Zgb_f jZf@brzezy 0 jhiz \ur_ ihk _edz

hl1jZgbqb\Zxs_c iehsZ2% f29Z  BamfimA 9ZqzZeky _s_ b gzZqZe
Dhepq_kl\h h'J—A—e—QQUOh\bAh\dfpch | g _kI\_gghc \hcguv AZ "e
[_c jZkkgblu\Zzehkv BZfgl h o\, & Tppn WdkiemzIZpbb K\Zec
[bjZebkv \jmggmx k ]Jem[bg hIa BT' evauo Zimr bvo li_[h
03f _s_ \ \h~_ihf_szebkv \ kzGREPH-cveue gzimr_gbyo 1
iezgdlhgghlh ]1ZaZ b i _j ghkbebky—+ (@&lihckitm b kh”_j Zgbx
. g bahreh aai]Jyag gb hdjm Zxs_c
ey IsZl_evgh]lh ijhkfhljZ “b\hc |th. -2 = - -
. : A \u ~hggu_ hkz~db b ih
[u lhke_ wlhlh “b\u_ hjlzgbafu' nifd ggu_ b
[Zggu_ k dZfg_c b ba \hru hkPAKk! 94y \N"u gZ Vk_c ijbe_]Zxs_
\ 1Zam ihf_sZebkv \ [Zgdm k j9¥§®ht |-1ibIhjbb [ueb aZ]jyag
wibeh\hlh Kibjlz < Ihf kehadz_lih"mdlZfb b ly _euib f_lze
_keb gZ dzfgyo gzZ[ex~Zebkv h[jZzkiZgRf hliZaht g_m~Zaqgh_ jZ
hgb khkdj_[Zebkv k dZfg_c \ hl29BygWlhlh hit_dIZ gz [_j_Jm |
[Zgdb b nbdkbjh\Zebkv wibeh\&_kiibg kha"z\Zeh p_euc_jy™ wdh
Ihf ~"ey ~Zevg cr_]h hij_’*\_e_gb@/beb khpbZevguo ijhje_f b hdZzZ.
jh[bhglh eZzZ[hjZlhjbb hj]zgbamkhcgb\h_ g_]ZIb\gh_ \ha”_ckl\b
ahh[_glhkZ b i_jbnblhgz hij_~jiedmbk& ijhly _gbb fgh]bo ~_kylb
Ah \b"Z @ ihke_ q_]h izhkqbl&i\
eZkv gbke_gghklv dZ~h]h \b~"Z b<h[sZly [ue ijh\_"*_g wdheh]bq
gbke _gghklv hj]Zgbafh\ \kijh[_kdhz Zm~Abl :~e_jkdh]h iheb]hgZ
gh\_ hij_"~_e_gby \bAh\h]h b gbkec dghlbe p_euc jy® gZjmr_gbc i
khkl1Z\Z ]b~jh[bhglh\ [ueb \ughkeéhpujZgghlh azZdhgh”Zl evkI\Z
[bhibq_kdb_ bgrihdkiazd_2b k kdezZ~bjh\Zgbb hloh~h\ gZ ihet
ijh[ghklb \hAu \brh\h]h jZaghhlpdahyrhebg_ | Fzezy O_jhiz h
b ki_i_gb ~hfbgbjh\Zgby hI" @ewgwe@rmxky kbimZpbx gZ iheb]
\b*h\ Jbrjh[bhglh\  GZ hkgh\_ kpklZ\dzd qj al\ugZcgmx b h[hk
h{gzZjm"_gguo Jjmii hjlZgbafh\ ghhijohAbfhklv azZdjulby & j_dme\
"_eyeky bg”_dk <m”"b\bkiZ dhpthpcyihih wdheh]bq_kdb chizkgh]l
ihevah\Zeky dZd fwtrktj hipk gdb |7
dzq_kI\Z Ahnghc kj_"u >ey hij_"\@4@EN]bq_kdmx hizkghklv h[n

Ibiz j_db \ aZ\bkbfhklb hLihkImiZ&sSep ke Amxsb. zki dlu
1h \ g_lh hj]zgbgq_kdh]h \_s_ kI\Z . - = -

. 1 . X2 :Plo\gu_ hiheag \u_ ijhp_kk
mjh\gy ijhp_kkZ w\ljhnbdZpbb i eZo k\Zehqghlh | _éZ b d:

{PR

gyeky kzZijh[bheh]bg_kdbc Zgz —Lh : .

IZgIe_ b :mdm >ey "_IZevgh I,\ %ﬁ]nejobaki JZaer_gby kms_kl\m
A q b kh

1h A
baf_g_gbc \b~h\h]h khklz\z \frKY _'_”m_—gbCA _
[ueb jZkkgblzZgu iZjzf_Iju high¥ Jbkd i_j_djulby “helzgu j F
| _evghlh h[beby \bAh\ b kiI_i_ g¢g®Z¥n@_ihlZ b aZlhie_gby __ ~he

gbjh\Zgby hl~_evguo \b”h\ b_g/\i_h(ﬂp]hgz LDH b ih~lhie_gb_
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guo "hfh\ez~_gbc jZkiheh _ggwech bdZ_cky kbimZpbb ijhdmjz
me |_ljhaz\h~kdhc Djzkgh~Zjkdh]h djzy azdzazZeZ |
X Wijhaby [_j_1h\ j Fzezy OZjhhz mklZghle _gguo gZ ihet
b qzklbggh_ jZajmr_gb_ ~hjh" @yq]thkl.chuo khhjm®_gbc N=;M GBB
ehlgZ gZ me |_ljhaz\h~kdhc h],l\): bqf eh}: dr?ullzb]gbz]b guhldnig] ‘
N | _.

x Jbkdb aZ[he \Zgbc _“ey {Zk e ilghf azdexq_gbb Jh\hjblky

gby ijh b\Zxs 1h gz |_jjblihH .
ijbe_]Zxsbo d ihebJhgm LDH mkiZghte_ggu_ habklgu_ khhjm

X ; _kdhgljhevgh _ ihkimie; EHK hb[EIqutl))\Zszl\eg_g\glihdqur)]( f|
Ilhdkbggh]lh k\Zehqgh]h nbeV';Z kg g_"hklZlhgghc wnn_dl
ijbe_]zZxsmx I_jjblhjbx b \ ] F‘-‘bZthkadb k1hqg oK ghha>
O _jhlz evgh \ j FZeZy O _jhlz fh |

X ;_kdhgljhevgZy wfbkkby IhdilebZIvky k[jhk aZ]jyagyxsbo
ghlh k\Zehqgh]h 1ZaZz b i_jbhsbRrl\kdiZkguo "ey hdjm Zxs_c kj_
kzZfhijhbalhevgu_ \halhjZgby ihek]higZdZo ijh]jZffu fhgblhjbg]h
LDH ijb\h”rysb_ d azZ”ufe gbx \jlmegZ[ex”_gbc azZ khklhygb_f ih

]Zxsbo k_ebl_[guo |_jjblhjbc hkiguo \h” j_d jZkiheh _gguo \
gbke :7"e _jkdh]h dmjhjlgh]lh Jhjipulgl _evkI\Z Hebfibckdh]h dhfie_
x H7ygbf ba kms_kI\_gguo jbkdKhab \ fzZ_ ] N=M ©Dm[Z

yley |ky aZ]jyag_gb_ \h~u b g/bH ed\h"® ijhbal_e hifhj ijh[ |
hkz~dh\ j_db FZeZy O_jhiz \iZAzxSY b”jhobfbg_kdbo bkke_~hi.

\i O jmzazh D jgh_ fhi_ kIZg‘h e_gguo kl\hjZo gZ[ex"_g

< ] :~e_jkdbc iheblhg Y pffZe2y O_ihlz tur_ ihk HI.
[ue azZdjul b gZqgZebkyv jZ[h|L§ Ef”ﬂ@ b<§{ﬁl\ , ?:—Zjekg;]]g ;Elezb
j_dmevib\Zpbb dhlhjZy [ueZ a “Zkiheh ghc gb" :_/\e_j|,

d dhgpm ] < j_amevlZl_ gh\_» _
guo jZ[hl [ue hj]Zgbah\zg k[hj X 'H“ﬁl?/lhgz LDH [ueAb_\ux\e_gu i
k\Zehqggh]h nbevljzZlZz k ihfhsy¥ 90y 1i_ eVgAh himigibfuo d‘
kl_fu \_jlbdZevguo b ]hjbahglfegj chC I>D "ey jullgohayckl
"j_9Z’ ¢ WIZ kbkl_fZ \dexqZeZ gtg)? fh\ ih premfihdZaz]

kbkl_fm k[hjZ b ljZgkihjlljh\dbE ﬁ & Jb.'.ZfA n_ghezf __e_am
1jZ1Z ba k\Zehqgghlh |_eZ *h _ijh~mdlze OID b ;I
khhjm' _gbc IhAgyluc ba kd\ E? ”Zd' fho_I fulv hlmkehi
nbevljZl kzfhl_dhf ih [_ agZ.hl{ B Fh ghk"’x j_db b \hafh guf |

lim[hijh\hAm ki_dZ | \ ijb_ fguc _F aZljyagyxsbo \_s_kl
A p hgbklguo khhjm™ _gbc nbev P'_%;i gz LDH liba_ft dZq_klih
h1lmAZ \ ijg2dhibl_eb Ba ijmApt2€ZYy O_jhlZ A wihc lhgd_- hl
ijhba\hAblky az[hj nbevljZIZ gi“ﬂﬁ‘a behk" 'Ah KiZ\g_gbx k Zij]
dm >ze__ ih mi\_j'~_gghfm ijp_ HT]D foh {)“XSbf b'bhdzaz' e
nbevljZl ~he’_g J[ue |hklm|ZIv ~ bbgm gbljogdm
hgbkigu_ khhjm' _gby ZuaZzl 32[2' 'Jh mdlZf o
\ZIvky \'j] FzZeZy O_jhlz BangZe\‘? _gby \ebygby :“e_jkd
ijh_dim [ueb ij_~mkfhlj_gu hq DJ’J e gz j Fzezy O_jhlz
khhjm®_gby Zz\kijbckdh]h ijhba -h’\kl ﬂ gzfb [ue ijh\_7_g hilhj ij
SHYHUVH 2VPRVWLV 58 30D %[J_ hbqud \ur_ 'Z,d b gb
\Zxsb_ \ukhdmx kI _i gnbh?qbkld Jkdh iheblhgZ LiH :gZeblbg
1jZ1Z HAgZdh \ ijhp_Kk_ | dme %;%S‘\Zgby nih[jzgguo ijh[ \
\f_kIh hgbklguo khhjm‘_gbc kv \ obfbgq_kdhc eZfhjZI
guo \ ijh_dl_ gZ iheblhgZ [ue Jbze"gh]h mijZie_gby Jh
ghle gu hgbklgu_ khhjm  _gby hahjZ < lib@ZaZgh kh”_j
g_ ijhohAb\rb_ ]hkm~ZjkI\_gg % Jidhhkgh\guo aZljyagyxsbo \_s
eh]l]bg_kdmx wdki_jlbam >ey qg— gbI;ZeZiO jhl



LZ[ebpzZKh”™_j Zgb_ hkgh\guo aZ]jyagyxsbo \_s_kI\ \ \hr_j FZeZy O _jh

IlhdZaZl_eb <h~Z j FZel <h"™Z | FZ¢ <_ebgbg
O_jhlzZ \ur_ O_jhlZ gb’| ~himklbfh
ihebl]hgz LD| iheb]lhgz L mjh\ghey
fzjl ] fZjl ] ju[hoha \

<h~hjh~guc h 7,71 7,58 6,5 8,5

| _ev "pH

Fbg_jZebazZpby 288,0 306,0 1000
kmohc hklZIhid

Kl:< frf <0,5 0,014 g_[he5_
G_nl_ijhAmdiaf | 0,05 0,07 g_ [h®,05
;bheh]bg_kdh | 1,42 2,1 g_[he0
e _gb_ dbke

(1D, fIHAP

Hdbkey_ fhikIpMZ 2,48 3,36 g_ [heO_

12zgZIgZHAF

gZeba ihemqg_gguo j_amevlidh\ daghc <jZkiheh  _gguZ gZ ij

dzazZe qlh \ Ihgd_ hl[hjZ j_qoWtwd \(hjulm j O_jhlz Djhf_ 1Ilh]h
jZkiheh  _gghc gb”_ iheb]lhgzkjLDdl f | _q_gbb j O_jhlx ihl_gp
[ueh \uy\e _gh ij _\ur_gb_ ij_"gaMbh aZ]jyagbl fayfmd yleylvky

"himklbfuo dhgp_gljZpbc kh” §gZAgdy e _ah[_lhgguo bad _ebc |
g_nl_ijh~mdlh\ ~ey ju[hohayckljuggumhayckl\Z kdeZ”u kljhbl_e
\h~*h_fh\ G_nl_ijh mdlu hlghkghkyZglbc b jZaebgqgu_ h[t_dlu ibs
gbkem gZb[he__ jZkijhkljZgzgjhdorebgghklb oe_ [haZ\h” \bga:
hizkguo \_s_klI\ aZljyagyxsbobsildhf[bgzl klheh\u_ dZn_ b
\_joghklgu_ \h”u Mgblu\Zzy 7NZ&gglueh™ _ggu_ ih h[_bf klhjhgZzf

bkke_"h\Zgbc ijh\_~_gguo dbkghagb g f I _q_gbb j O_jhlz i
2014- 11 fh gh k~ _eZlv \u\hdzZh!l g_j a ]mklhgZk_e _gguc fbdj
Ihf qglh hgbklgu_ khhjm _gby ]:*"€hpb b i_j_k_dzZ_I zZ\lhfZ]bkljZ.

kdh]h iheb]l]hgZ LDH jzZ[hlZx| g” jEkvgh]h agZg_gby ihwlhfm g_
lhggh wnn_dlb\gh b \ j FZezZy\d®Z/hI\ZaZ]jyag_gb_ gZ wlhf mqgZk
ijhrhe zZxl ihkimizlv az]jyagywsikbl IjZgkihjlgZy bgnjZkljmdl
\_s_klI\z lhjh~rZ b k_ebl_[gZy ahgZ \ dhlh
Ke “m_1| hif_Iblv qlh j O_KkhmkkI\m _ | p_gljZebah\ZggZy kbkl
I_gqg_gb_ ihke_"gbo “"_kylbe_IbcgBkbudh\Zgby ~hfh\
\Z | ihklhyggh \hajZklZxsmx ZgljGig{ex”_gby ijhba\_"_@gu_ Z\I
]_ggmx gZ]jmadm Ihfbfh ihéb]pgdzZmqgqzkld_ j_db \ \_jog_f |_q.
LDH p_euc jy®» ~“jm]bo | _ogRQlaygapud]] ihdzZaZeb qlh dzZf_gbkl
h{t_dIh\ fh]iml k[jZku\Zlv hloh*"kkikljZl gZ wlhc klZgpblb [ue g_
Ayl _evghklb \' j O_jhlz GZb[lhevghx aZzbe_g gZ[ex"Zebkv hJ[l
wdheh]bg_kdmx hizkghklv ij_"k[ZAkYAdby dzZfg_c a_e_d&ufb \h~
h{t_dlu lhiebaghj]_Ibg_kdh]h dleyfb Ijb hi[hj_ ijh[u ba mklvy j_
ie_dkzZ WIlh djmigu_ kd&Z2u Jhpdex*Zehkv qj_aluqZcghlk kbevg!
ahqguo fZl_jbzZeh\ \hbgkdhc dd2£klppb b~ hggh]h km[kljzIZ b h[b
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kebabklu_ h[jZzklZdhybggjAh]lh jm" _gh Z \\ _jog_ f | _dbgbb +
p\_1Z < g_dhlhjuo f_klZoblhesbdZ belh mdZau\Z | gz dZlZkljhnt
kluo b ~ _Ijblguo k_~bf_glh\ ihf_f@g _db~h\h]h khklZ\Z [bhp_gha
dzfg_c khklzZ\eyeZ ~h kf LZdbklvbaff db ih kjZ\g_gbx X khh[s_
g_gby kml[kljzlz dzd ijZ\beh fipb\h”*¥ljog ]h | _q_gby < kj_»
d khdjZs_gbx h[beby “hgguo hjl]dgbbkke ~h\Zgby agZqg_gb_ b
fh\ 1Zd dzd g_ ihalheyxi bf ijRdgghgz \ mklv_ j db [uéh \
e_gb_ d ih\_joghklb b azZljm~gyxXll bp gbb +Z \ \_jog _f | _q_gbb
iblZgb_ Djhf_ Ih]h bebklu_ hleh’ AgzZq_gby bg”_dkzZ \ujZ\g g
gby kihkh[gu Z~khj[bjh\ZIv Ihdkbgem _ih\urZebkv hl mkivy d \_j
\_s_kI\Z ba \h~u b ZddmfmebjhhZly bai[hjz qlh k\bA_ | _evki\m.
qlh kh \j_f_g_f ijb\h”bl d ihegha ®bqb\Zxs_cky agzZgbfhklb h[u
1jZ*Zpbb “hgguo [bhp_ghah\ > g AhfbgzZglguo \b”~h\ \7ijh[Zo k
< oh”_ bkke_"h\Zgby 9gZ j O ]1hhbZ\ jog ]h I _q_gby j db ih k
[ueb \u”_e_gu Ijb hkgh\gu_ hjekak = mklv_f Dzd ikdZazZgh
xsb_ky ih [bheh]bqg_kdhfm kjjkkZ\m jbk \ mkliv_ j_din ijb
mqgZkldZ \_jog__ l_q_gb_ j_dRI\kid"%hevdh ljb ]jmiiu glb”jh[bh
jZchg ihk -Blamdjm” b ijbmklvih\ mklhcgb\uo d w\ljhnkbdZpbb
\Zy ahgz WIb mqgzkldb hlebaZXd% ih h[ez~rZx| ij_~kld\bl_eb
agZq_gbyf [bhlbg_kdh]h tbhg”_ dkjd eundiptera (Chironomus Plumosiis
\bkZ b kZijh[ghfm bg”_dkm \ gnkkvh]HoTuhifex Tubifex k g_dgZq
db bg”_dk <m”*b\bkZ [Wes\ZKj_"g_dvguf ijbkmlkl\b_f ij ~klzZ\bl_e
bgnr_dk kZijh[gh#6llmlh oZjZdl [jxohgh]bo fheexkdh\ ig ~klzZ\e

jbam_I j_dm dZd kbevgh aZ]jg/@cg_ﬂgtgngq\ gguf \b~Ahf ijm~h\bdh
ihebkZijh[guc \h~h_f ]~_ ¢ a\(tpﬁﬁgg)htma“;

kgb* _gh \b~h\h_ JZaghh[giZab ii7

Ibg_kdb hklZgh\e _gu ijhp_kk

kI\_gghlh kZfhhgbx gpy'g f yCTbe

| g _gbb bg” _dk <m”hAbk@” £dk

M Gastropoda

kzijh[ghklb % ij_"klZ\eyxsbc
j_dm dzd mf_j ggh aZ]jyag_gg
\ ahg-f ahkzijh[ghklb k \bgl g
gufb ijhp_kkZfb kZfhhgbs_gby
kbl_evgh [h]Zluf \b~Ah\uf khklZ\
mqgZkld_ j_db \ur_ ahgu \haA
klhdh\ k ihelhgZz LDH bg~_dk
[ue 0ZjZdl_jbamy j_dm dzZd ¢
"h_f Z bg~_dk kzZijh[ghkhg * R : .

ky wihl mqzkihahdZijh[ghc ahg_ fJZbdljh;Ehr[]\glhijZaghlhEjbznabblﬁgz
l1Zd ‘_ dzd b ij_"u’\msmx Ijh[m Lde\—l]h[ZO mkl®yhjz

ihdzazl _eb h[mkeh\e_gu |I_f qglh \ ijh[_

\ur_ ih | _q_glb’xh\h _ jZaghh[jZab_>ey ki ~g_1h 1 _q_gby j db jb
jmq_cgbdh\ b \_kgyghd [ueh \ugzjzZyiihjgh [hevr__ \bAh\HE_ jZagt
wibf ijbagzdzf ijh[Z ih bg~_ dkmb<m’hrgzdh hklZ_lky agZqgbl_ev
\bkZ oZjZdl_jbah\ZeZkv UZd qRkdZ¥zdb h~rghc “hfbgbjmxs_c ]j
ghkbl_evgh_ \brh\h_ jZaghh[jZpiperalbhwiz Jjmiiz \ hiebigb_ hin
ehlbg_kdbo khh[s_kI\ IZ&" [ualm]® mqgzkldZz kh”~_j blbg_kdheyv
ihevah\Zgh dzZd bg”bdZlhj \ha"‘h_\Ck"\‘rﬁNJueuo k jZaebgghc lhe j:
g_[eZ]hijbylguo nZdlhjh\ gZ kjkNw & Zhj]zgbq_kdhfm aZ]jyag_g
\j_fy bkke_nh\Zgby \ ijh[Zo bajhpklvpkmliki\mx|l _s_  1@mii Jb"]
j O_jhlZ [ueh hij_~_e_gh"Xk_Jh[bh\®lh\ nhjfbjmxsbo [bhp_gha
hjlZgbafh\ fZdjhahh[_glhkZ <jZ81 jbamxsbcky bgl_gkb\gufb i
\j_fy \ __ kj_"g_f I_q_gbd [uelp hklgzfb kzfhhgbs_gby \h~Ah_fZ

mHerundinea
Plecoptera

MEtheremorphera

MDiptera

Tricoptera

Oligochaeta
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gh h[hkgh\ZggZy f_Ih~"bdZ ijh\_’

CpequeeTeq-e fhgblhjbg]h\uo bkke_"~h\Zgbc ihe
gh\ b k\Zehd LDH qglh g_ iha\he
mGastropoda iheghc f_j_ hp_gblv bo wdheh]bqg
B Herundinea [_ahleghklv
MPlecoptera < ngIhyS__ \J_fy JZ[hIZ Ih hp_

\ebygby klihdh\ k\Zehd [ulh\uo hl
gZ j_qgu_ [bheh]bg_kdb_ khh[s
ijh"he Z Iky ~ey mklZgh\e_gby Kkl

MEtheremorphera

mDiptera

mTricoptera |hdkbq_kgj2]]qmadb b k_ah@ghc Db
Oligochaeta fbdb baf_g_gbC wlbo [bhp_ghah\
Apyrue rp. Bklhevah\Zgb_ f_lh/\h\Z[bhbgAl

pbb iha\hebeh dhfie_dkgk b bgl_

Jbk <b~Ah\h_ jZaghh[jZab_ gh hp_gb|\/. g_]ZH').\gh_ \ha"_ckl\
fzdjhahh[_glhkZ b i_jbnblhgz [bhp_ghau j_db b ijh\_klb ahgbjh)

\ ijh[Zo kj_"*g_]1h ] @_jgudy aZljyag_gby ijbjh~rgh]lh \h~Ah_fZ
=b”jh[bheh]bq_kdbc ZgZeba ||
< ijh[_ k mqgzZkldZ j_dib \ur_9gihaeh\ j_db k\b”_I_evkl\mh I qlh _
lhgz jbk gZ[ex~Z_lky [hevrZp]lRgatkdb_ khh[s_kI\Z ~_]jZ"bjm
ij_ "urms_c ijh[_ kiZ[bevighklv \Z&g_lh |_q_gby d mklvx gZgqb
by g _kdhevdbo djmiguo IZdkhgmadohhykImie _gby \ j_dm bgnbev
"hfbgbjmxsZy ]jmiiz \ wlBc ijh Ihaeb]th LDH KbImZpby mom~”r
gbfz | hl h[s_c gbke gghklIB Rl x j_db 1Zd dzd djhf_ kihdh
jh[bhglh\ ihemqgbeb jZa\blb_hRlh@febdZ j_dm hdZaulZxl gZ]jm
k\hx gbrm ~jm]b_ ]jmiiu Wrguodljiihfure_gguo ij_"ijbylbc b [ulh
gbafh\ \dexqZy \b7u OZJZdI_j?KS; _ o&pn_dZé&vlgdb g_ dZgZebah
gbkluo \Btheremorphera, Plecoga, Zgghlh “beh]h k_dlhjz gb'_ ih
Tricoptera)_ ng < j_amevIZI_ ZAAblb\gh]h \ I
ki\by [bhp_ghau mklvy j db O

iheghklvx 2~ _]jZz~"bjh\Zeb b gZ
mqgZkld_ j dZ mljZlbeZ kihkh[ghk
BerHEETeLIEHMe fhhaqbs gbk >

mGastropods <Zgh hif_Iblv qglh k ih\ur_ghb_
_ | _fi_jZImju \h”u \ e_Ilgbc_i_jbh~ r
mHerundines ebgb\Z Iky j_zZdpbhggZy kihkh]
mPlecoptera aZljyagbl e ¢ ihklmiZxsbo \ \h
mEtheremorphera Djhf_ Ihl]h \ e_Ilgbc i_jbh” h[uc
mDiptera mf_gvrZ_1ky _kl_KkI\_gguc \h~hlh
W Tricoptera db QIh h]ngbqb\Z_I \ha:«flh‘ghklv
Oligochaets [Z\e_gby Ihdkbgguo b w\ljhnbjh\Z
— klhdh\ ~h [_ahiZkgh]h mjh\gy Ih
' ihebkZijh[gZy ahgZ j_db fh  _| |

]j_kkbjh\zZIv \\_jo ih | _gq_gbx \ua
Jbk <b”h\h_ jZaghh[jZab_ NZevg_crmx ~_1jZ"Zpbx ijbjh~gl
fZdjhahh[_glhkZ b i_jbnblhgz\h~h _fZ

\ ijh[Zo kj_"g_]h ] @_jgdy
KIBKHD EBL?J:LMJU
<u\h”u:”e_jkdbc iheb]lhg LDH

] Khgb hnbpbzZevgh azdjel gh ijh*Fhj[mgh\Z Lblbg*"bdZpby \

"Z_| hdZau\Zlv g_]Zlb\gh_ \haRbkklfb_fhgblhjbg]Z hdjm_Zxs_c |

gZ wdhkbkl_fm j O_jhlz Au ijb i_j_oh”_ d mklhcdb\hfm |z

Gz h[t_dIZo kdeZ”bjh\Zgby HdehZhdhf_jzIzZ -mhhadZ Khqb

"he _g ijh\h”blvky wdheh]bqg_kKiibkl fflu dhgljhey hdjmkjZxXs c

gblhjbg] H”*gZdh gZ k_]h”gyrgkc\ZkldguheM K <ui5 (25).

hikmlklI\m_I| kbkl_fZlbabjg\ZggXy d#2n
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2. :[Zzdmfh\ < JImdh\h”klI\h ih 7. DmezZ_\ZJ_:dmevlb\Zpby
f_IThrzf Jb~jh[bheh]lbq_kdh]lh Zg4kth& k\Zedb az\_jr_gZ gh \hi
ih\_joghklguo \h® b "hgguo hletebydbley gZ hdjimKxsdmx ¢ a

=hkm"Zjkl\_gguc dhfbl_| KKIKJlI ihWe dljhgguc J_kimfjK®@
]Jb~jhf_1I _hjheh]bb b dhglphex ijkljrhiktp://www.ewnc.org/node/9179,
ghc kj_~u E =b~jhf 198B.ba”Zk\h[h~guc ~"ZIZ h[pB96.301Y.

k 8. J_ameviZllib”rjhobfbg_kdbo

3. PZehebobg HKijYy” _ebl_ev gZ[ex® _gbc aZ khklhygblIf ih\_jo
ij_kgh\h”rguo [_kihalhghgguo Jgklbbhe j d jZkiheh  _gguo \ a

khij_~_evguo |_jjblhljb¢ \j_~ kljhbl_evkI\Z Hebfibckdh]h dhfie_
K'Y PZehebobg GXm[dZ +] Kh@bll.>we dljhgguc j_kmjk@
2000. “bf "hkimiz

4. RZeZi_ghd, # K _rdh @ ? http://voda.mnr.gov.ru/activities/detail.php?
Djzldbc hij_~_ebl_ev \h~guo [ IBH6021h k\h[h~Agu&ZIZ h[jZs _gby
ghqguo “b\hlguo mqg_[ ihkh[®2.042e1).
klm~_glh\ [bhiez Fbhkd ;_&hjm 9. Abgh\v_\, Dblz_\ : Hd
kdbc ]hkl 200§. 241k \ha”_ckl\bb \a\_r_gguo qgZklbp g:

5. Jha_g[_j].  =3Kkgkdbc N G jhnznm/gBa\_klby KzZfzZjkdhih gZmgq
L_hj_Ibg_kdzZy b ijbdez”*gZy wWhkhhehdby J:G L < K
Gb 'g_\Zjlh\kd-\hBa@b g_\Xjlh 288.
kdhlh i_2#lZbg k 10. Hkljhmfh\ .K;bheh]bqg_kdbc

6. =m~dh\zZ G D DjZzkkh\kdZyoKglbaf kzZfhhgbs_gby \ ijbjh”¢
H ijh[e_f_ mlbebazZpbb b mijZkéhglh¥o b \h"hlhdZo |_Hjby b ijz
hloh~zZfb ] /KNMd&b_ob kh\j_f _ggW Mki_ob kh\j_f_gghc .[Bheh]bb
]h _kl_klI\hagZgby9. K3688. G Zm @ao4.L <5. K 429#442.

ASSESSMENT OF IMPACT OF ADLERSKY LANDFILL OF SOLID MUNICIPAL
WASTE EFFLUENT TO THE RIVER HEROTA BIOCENOSES

N. D Gudkova, LL. Gorbunova

Branch of the Institute of Natural and Technical Systems,
Russian Federation, Sochi, Kurortny Av., 99/18

Impact of polluted effluents from solid municipal communal waste landfilh@nges of river Kherota
biocenoses had been investigated. Thorough analysis of the predosD ZKLFK GHVFULEH WKL
ecological problem, was made, the key risks connected to the wastengueentified and conditions

RI WKH EHQWKRY DQG SHULSK\WRQ PDFURPRWEHWRY HHRP\P XOQR ¥ LK
the results of hydrobiological analysis, it is found that the biocoerudsbe assessed reservoir aes d

grading from its upper flow to mouth, starting from the poihtvaste dump effluents discharge.tAl

KRXJK $GOHUYV ZDVWH GXPS RI WR i&QorBiRuny prokitindgrRiégafitelbnipart FORV
to the ecosystem of river Kherota, which flowing into the Black Sea. Applicafidiological research

methods allowed comprehensive assessment of the pollution affectsngnaiganisms in river anded

termine the impact area of the landfill.

Keywords: solid municipal communal waste landfill, integrated monitoring, biocoenosespreméntal

hazards, saprobity, species composition.
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KH<J?F?GGH? KHKLHYGB? B J?LJHKI?DLB<GUC :G:EBA E?KG
NHG>: K?<:KLHIHEVKDH=H J?=BHG:

K B Jm[ph\Z

BgklbIml ijbjh~ghbqg_kdbo kbkl _f
JN] K_\Zklhihev me E_gbgZz
E-mail: rsil976@mail.ru

:gZeba e_kguo iehsz™ ¢ \ Z~fbgbkljZlb\guo ]jZgbpZ&Zgbl\2ZkIhbhelkgihdZ
"_gb_ iehsZ”b e_kguo fZkkb\h\ K_\Zklhihey k ~h luklukz Az \. ] ]
MklZgh\el_@2_gpby khdjZs_gby iehsZ”_c¢c b dhebq_kI\Z a_e_iheo gZkz "
Hij_~_e_gu hkgh\lgu_ g_"hklZldb \ h[eZklb e_khihevah\Zgby \ K_\Zklhih
Dexqg_\u_ kel\Zghc nhg” e_kgh_ ohalyockdgty flukh[iljbjhrgu_ I_jjblhjbb
HHIL Djufkdbc ihemhkljh\ K_\Zklhihev

<\_~ _gb< ihke_~gb_ ]h”u ijklhihey ©K_\Zklhihevkdh_ e _kghb
ke_"b\Z_Ilky l_g”_gpby khdj+39,7%; Z]jhijhfure_ggiyo”ip
iehsZ” ¢ b dhebg_kI\Z a_e _gtylbc b ~jm]bo ihevah\Zl_e c
N gblcK_\Zklhihey D kh Ze_gbkl_jklI\h h[hjhgu Jhkkbb gj_dj_Zp
fZ e_kh\ b a_e_guo gZkzZ ~_ggu_ h[t_dIy2%t
klhihey bamqg_gZ \_kvfzZ keZ[h GZ “hex hkgh\lgh]h ihklhyggh]l
f _gghc ebl_jZImj_ kms_ki\m _| khihevah\ZlteyK _\Zklhihegwkdh
[hl ihk\lys _gguo hkh[h hojZgekgbq_klkboh”blky luk ]z
ijbjh~rguf I_jjblhjbyf HHDL ijE_kZ b e_kgu_ mqgzZkldb i_j_"z
al\Zgguf \uihegylv nmgdpbx kI\_~_gb_ K_\ZklIHQhhevikgihqg , kI\Z
gby ijbjh*guo wdhkbkl_f_\ bcgZoh”*ylky gZ a_feyo gZk_e
kiI\_gghf khklhygbb ij "KlZ\eyimgdlh\ b hlghkylky d aZsblguf

ehgu” ijbjh~u \k_o __ dhfihg_=# 1Z7, 8, \ Ihf gbke_ ek kz jz
Ihf qbke_ b [bhjZzagh@Zdbyew iheh _ggu_ gZ hkh[h hojZgy_ fuo
bkke ~h\ZghdgZeba kh\j_ f ggljh”~guo | _jjblhjbyo = ]Z e _kZ

khklhygby b j_Iljhki_dlb\guc \uihegyxsb_ nmgdpbb aZ4blu ijbj

dZg_kI\_gguo b dhebqg_kIX_gguguo b bguo h[tt dlh\ ]Z gp_

| e ¢ e_kghlh nhg”rZ K_\Zklhigu_e _kzZ £ ]Z jhk

j_]bhgZ aZ ihke_"gb_ e_|
FZI_jbze b f_IrryZ[hl k b

ihevah\Zgu klZlIbklbg_kdb_ fZI

hlg_laZi_jbh” 2R01 ih 2016 ]],

ij_"hklzZ\e_ggu_ =eZ\guf mijz\

ijbjh~rguo j_kmjkh\ ] K_\ZKkl R
~zZggu_ =hkm~Zjkl\_gghlh  d T\ .- -
mqj_ "~ _gby K _\ZklhiheyvoK \ st
kdh_ e_kgbqg_kl\h? =_g_jZe revponmn
K _\Zklhihey ] ijh_dl =_
ghlh iezgz K_\Zklhilhew5|. _
J _ameviZiu b h[km1}_db _ Jbk. NmgdpbhgzZevgzZy "bz]jz{ffzZz e_k

\Zklhihe_ e _kZ b Ajm]b_ e khinaiuwin K_\Zkihihey

lehsZz”b azgloRkdl_jjblhjbb \ GZ jkk ij ~klZ\e gZ AbgZfbdz
Z"fbgbkljZlb\guo ]jZgbpZo K_\ [s_c iehsZAb a_f__ev e _kghlh n

h
ey \ Ihf gbke_ \ \_"_gbb =y \Zy|nieybgzy k ]
kI\_ggh]h dZa_gghlh md_""_goy K_\
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K ] h[sZy iehsZ”v eukhihcklZ\beZ * 1ZGZb[he__ ih”\_j°
luo iehszZz” ¢ a_f _ev e_kghlhgu ih Zjzf e_kgu_ mgZkldb g Z
] K_\Zklhihey agZqgbl_evigh mjuo ijhbajzZklzZxl o\hcgu_ ihjh”"
eZkv k luR003 X A\h luk H[(sZy iehsz~v o0\hcg8397 e_kh\
12 \ .[fT@ WIh fh gh h[tykg]Z qglh khklz\ey_|I hl H[s _c iefl
\ujm[dhc e_kZ ih ZjzZfb b *j "b e_kgbqg[&lI\BeZkk ih*Zjghc

hizkghklb \ \ur_mdZaZgguo o\
e e_kZo hqg_gv \ukhdbc b hlghkblk

. \hfm deZkkm

:gZebabjmy ~bgZfbdm _e_ khjZe
gby b kha~rZgby aZsblguo e_khg:
gbc k ih 11 -edZd ndZ \
kbfhklv \u”_eblv fprk’).gh

<k e_kzZ K_\Zklhihey hlg_k_
i_j\hc ]jmii_ b hkh[h kp_gguf
guf fzZkkb\zZf Mqgblu\Zy hkh[mx |
e_kh\ Djufz Kh\_I Fbgbkljh\ KK

Jbk.>bgZfbdZ h[s_c iehsz~b a_fihklZghle_gb_f « hi ]
e_kghlh nhg~Z K_\Zklhihevkdh]h hlg_k bo d e_kZf k hkh[uf j_"bfhi

khihevah\Zgby wdkiemZlZpbhggt

>ey kjzZ\g_gby \\ e _kguo b aZij_lbe ijh\_*_gb_ \ gbo \k_o
gZkZ '~ _gbyo i_j_ ’\Zgguo \ ihejm[hd lhwihfm \ e_kZo K_\Zk
K _\Zklhihdwnkeh kgbq , kI\Zeb jm[db JezZ\gh]h ihevah\Zgby aZz
ijh\_~_gu kZghlaygjh\bl_evgu_ gu ijh\h~ylky Ihevdh jm[db n
f jhijbylby gZ h[s_c iehs kZgblZjgu_ b ijhgb_ jm[db
138,39]Z ba gbo \u[hjhgqguo kzZz
guam[hd = ]Z k \ujm[e_gguf h|»*
_fhf 2j_\_kbgu fA  ijhmhrgu|.,
[hd £ 1Z h[t_f ~j_\_kbgu khk|ze
407 fA jm[hd h[gh\e gby |74 2008
hit_f kim[e_gghc Nj_\_kbagt

37

36

35

34

33

3z

3654 A7 @ HIf qz Iky | g™ o
mf _gvr_gby iehszZ” ¢ e_kZ k |»
gZklhys__ \j\fpkgh\ghZkq_| o

\Ujm[db b e_kguo Ih‘ZJbl\ jbmm" 0 10 2 5 40 Thic.Fla 50

lijbf_qZl _evgh qglh mf_gvr_gb_ e _kh\
dhkgmehkv \ [hevr_c gqZklb o\hggmo-thzfbdz e _khjza\_~ _gby b kha:

jh~r e _kzZ q_f ebkl\_gguo aZsblguo e_khgzZkz ~_gbc K] ih
Tyera Hkh[h hojzZgy_fu_ ijbjhBgu_ | _j]
35| lhjbb HHIL ijbal\Zgu \uihegyl

e nmgdpbx khojZg _gby ijbjth*guo w
25 kl_f \ bo _kl_kI\_gghf khRlhygbhb
7 klz\eyy 3wlZehgu” ijbjhru \k_o
e dhfihg_glh\ \ Ihf gbke_ b [bhjZa
] jZabll 6]. Kbkl _fu HHIL j@agu

kljzg b j_]bhgh\ ij_"klZ\e_gu dZz

znmznnzznnsznmznnsznnﬁznmznnaznngzmnznuzmzr;‘:jtﬁbsl befb hlebqZXSbfbky J_\kaZfb hOJ
gu __ ©kljh]hklvxa hl ihegh]h a:

Jbk.=b[_ev e_kh\ \ j_amevlizl_\t9Z ex[u_ \b”u ohayckl\_gghc "_y
b e_kguo ih Zjh\ k 1lih ghklb azih\_~gbdb “~h k&ojZg_g!

fh ghklb \_~_gby IjZ*"bpbhgghl]h

Lhevdh aZz] \ e_kguo gZkZayckl\Zz DzZd j_amevlzZl \lazZ\bkbi
N_gbyo ijhbahreh e_kguo dZl_]hjbb HHIL ihfbfh ijbjh~h
H[sZy iehsZ”v ijhc”_ggZy h]lchojZgghc nmgdpbb \ bo ]jZgbpZc
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khojZgylvky b jZa\b\Zlvky *jmku m fukrmdmee Nbhe_gl KZjuq
ijbjhrhihevah\Zgby j_dj_Zpl\hae_ GZpbhgZevgh]lh Zjo_heh]b

k ekdhohayckl\_ggh_ ljZgkihjazZzih\_~gbdzZ ©0 _ jkhg_k LZ\jbqg_ k¢
[ 'i[1]. J_]bhgZevgu_ hkh[_bgghkl H[sZy iehszZ”v ]Jhkm~Zjkl\_gg
jh~rhihevah\Zgby gZ HHILWH aZ\tijbjh*guo azZdZagbdh\ hit _dlz
"_hl bklhjbg_kdb keh b\rd cky klzZ\ey_|I luk 1z

Imju ohayckI\Z b jzZkk_e_gby H[sZy iehsz”~v izZfylgbdh\ ijbjh
ghjfZlbtgjliz\h\hc [Zau Au h{t_dlh\ khklz\ey_|I luk

libjh~hihevah\Zgb_ gZmHHILlIehsZ”v ijbjh*rgh]l]h eZg”~rZnlgh
s_kl\ey_Ik& hkgh\_ ahgbjh\zgtizjdz ©FzZdkbfh\z ~Zqz?2 khklZ
[ _jjblhjbb ih \uihegy_fuf nmgd luk 1z
b jzajz[hldb j_"bfh\ bkihevat HHIL kms_klI\h\Z\tbjjbdH&
GZb[he__ p_ggu_ b mgbdZevg jbb.]JK_\Zklhihey gz fhf_gl ijbgylt
gu_ dhfie_dku \oh”yl \ kiRklz\ \ khklzZ\ Jhkkbckdhc N_"ZjZpbb
guo yrdhlhju_ bkihevamxlky Itgyxlky \ ij_"gbo ]jZgbpZo b y\ey:
Ney gZrmaagh[gboijbjh” hhojZgguckh[kI\ _gghklvx Jhbpk¥Zh Fdbg
p_e_c F_g__ p_ggu_ mgZkldtkl_jkI\Z ijbjhrguo j_kmjkh\ b wdht
j_dj_Zpbhggu_ ahgu OhayclJhkkbckddc® jZpbb ©H[ HHIL ]h
ahgu gZ HHIL kha”~Zxlky gZ rjh~rzZ K_\Zklhihey?2 hl < -
g_ ij_"klzZ\eyxsbo \ukhdhc ijt59/3450) [8].
hojZgghc p_fghklb GZ jbk ij_"klz\e_g ijbjh~gh
H[uggh ki_dlj Ibih\ ijbyh~hitwdheh]bq_kdbc dzZjdzk K_\Zklhi
ah\Zgby Ahimklbfuo gZ HHla _feyfb E_kgh]lh nhg”Z iZh_dI =_
kebrdhf \_ebd b ij_"klzZ\e_g gz [16]) \ Ihf gbke_ e_kZ jZKki
s_klI\_ggh k_evkdhohayckl\_geh” _ggu_ gZ HHIL e_khizZjdh\u_
khohaycklI\_gguf b j _dj _Zpbhgc¢lhjhrkdb_ e _kzZ e _kZ kZgblZjghc
JZaghh[jZab_ bkihevah\Zgbyp_ggu_ e_kZ ijhlb\hwjhabhggu_
ohayckl\_gghc “bagb Djufkdh] e_kZ bf xsb_ gZmggh- b gZ
hkljh\Z ihal\hey | ]Jh\hjblv h kbklhjbgq _kdh_ agZg_gb_  aZshblgu
kljmdImj_ ijbjh~hihevahYZgby g_ \oh”ysb_\ khklzZ\ E_kgh]h n
klZ\e_gghc jZagufb |IbiZfb b n >ey kjZ\g_gby kh]JeZkgK=_gieZg
jZaf_s _gby :gZeba wlbo [Zki_d\Zklhihey ] \ ZrfbgbkljZIb\¢
oh~bf "ey hilbfbazZpbb ijbjh”*hi]jZgbpZo luk ]Z azgylh ih~
\Zgby b fbgbfbaZpbb dh#fjnebdl gufb gzZzkzZz ~_gbyfb [_a mq_IZ k_
L_jjblhjby K_\ZkIhghaeyzevgZyohayckl\_gguo gzZkzZ ~_gbc b kZzZ
ih khhlghr_gbx iehszZ”b hkh[h Ih\Zjbs_kI\ Ba gbo ]hjh*rkdb_ g.
_fuo ijbjhrguo | _jjbkijbEs _c N gby khklz\eyxl luk ]z
iehsZ~vx j_]bhgz khklzZ\ey | ijblhjh~rgu_ gZkzZ ~_gblhuk ]Z
| _jjblhjbb bf _xs_ ¢ klZImk HHII \' | g e_kghc nhgtukx ]JZ beb

khklhygbx gZ \'] K_\Zklhih aZsblgu_ gzZkzZ ~_gby Z]jhi
e jZkiheh  _gh HKH[LhZagb fure_ggh]lh dhfie_dkZzZluk ]Z
guo dZl_]hjbc h[s_c iehsZ”vx beb =hjh"kdb_ a_e_gu_ gZk
luk ]Z Zghj8l:g gby \k_o \b”rh\ ih ] K_\Zklhihex
+ ]Jhkm~Zjkl\_gguo ijbZh~guklzZ\eyxl o gZ "bl_ey ahgu ]h
dZagbdZeZg”rZnlgudd;Zc"Zj jhrkdhc azZkljhjdd iy hyf_ fo <
kdbc?2 ©Fuk :cy? ©Fuk Nbhe |Ihf gbke_ ]hjh~rkdbo e_kh\ qgbk
h[s_ahheh]bg @GdhbalZ DZaZqvy l]1zZ2_e_gu_ gZkzZ ~_gby azZklj
+ j_]bhgZevguc eZg”~rZnlgucghc |_jjblhjbb Jhjh”*Z khklZ\ey
©FzZdkbfh\z ~zZqz? 211712 ~Zggu_ ih”e_"ZI mlhqg_ghb
+ aZih\_"gh_ mjhgbs_ ©j_amevlzZIlZf bg\_glZjbazZpbb ba g
EZkib? ta_e_gu_ gZkzZ '~ _gby v[s_]h i
+6 iZfylgbdh\ ijbjhru b [hlZ ah\Zgby iZjdb kd\_ju [mev\Zj

q_lt+tOMrzdh\z [ZedZ? Kk dhfi 1Z \k_1]h h[t_dlZ bk \dexq
guct©Fuk Nbhe_gl2 b ]b”rjhelr _f \_~hfklI\_gguo gZkzZ ~_gbc
kdboipgh[j_"gu_ Zd\Zevgud dhfi360,3]Z
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+gZkzZ ~_gby h]ljZzgbg_gghlh eh ghfmj[_dh\ Taraxacum
\Zgby \gmljbd\ZjlZevgh_ ha_pseudomurbeckianufi].
\gmlj_ggb_ gZkzZ ~_gby ijhfure Gz | _jjblhjbbK_\EZklhihey
| _jjblhjbc gZkZ ~_gby gZ m\klj_qgZxlky 1Zd°_ wg”_fbdb n
h[s_kI\_gguo mqj_""_gbc]Zt Djufz gZijbf_j dhluev bdZfg_ex

+gZkzZ ~_gby ki_pbzZevgh]h (\ucStipa eriocaulis subsp. lithophjla
gby kZgblZ4ighlguo b hojZgg ]J\ha“bdzZ F Zjbiaethds marschallji
ahg mebqggh_ ha_e_g_gb_ qZ[_j djufkS$dhreja taurica ykg_
AN ckl\mxsbo b azZdjuluo dezZ”[ gbd " _jgbkAisperula supina subsp.

1Z]. caespitans,\ _jhgbdZ djuMetbdiga

D hkgh\guf e _khh[jZamxskttaurica subsp. tauricdh "]
jh~rzf K_\Zklhihevkdbo E_kh\ GZ |_jjblhjbkb_YZklhiheyZh[bl
ky o\hcgu_ ihjh~ru ~_j_\v_\ | hdheh \brh\ h[t_dIW\ jZKklIbl
IZeeZkZ djufkdzZy khkgZ itghlh b “b\hlgh]lh fbjz ij_"iheZ
Klzgd_\bgqzZz km~*Zdkdzy fh fuo d aZg_k_gbx \ DjZkgmx
\ukhdbc fh™" _\_evghbd dhe>] K_\Zklhihey \ |hf qgbke_ wg”"
IN_jrhebkI\_ggu_ ihjh*ub "m[ mgbdZevgu_ “ey nehju DjufZ
kluc ~m[ kdZevguc [md ]jgzZoh”ysb_ky ih” m]jhahc mgb
de_g \ya b *jm]b_ bevfhlu_ igby gzijbf_j fh > _\_evgbd ~_e
ezy fy]ldhebkI\_ggu_ ihjh*u \prguc dhexghiperus deltoides

< 9gZklhys__ \j_fy n&hjZ [he _ ba gbo aZg_k_gu \ L
kihihey \dexqZ_lI WArh\' dgb]m Jhkkbckdhc N_~_jZpbb
\brh\ khkm~bkluo jZkl_gbc qgpke_  nbklzZrdZ |m Pistdoialgzy
kiZ\ey | nehju Djufz muticab 7]

<]jZgbpZoK]\Zklhihey aijhb <« pjzkguc «kibkhd bkg_az.
jZklzxlj_~db_  \b*u dhlhjjzk| gbc F_"AmgzZjh~gh]iz khxaZz
\klj_qzxlky gz 1_jiblhjbb Djugy jjpjhru FKHI aZg_kvgu dbat
ihemhkljh\Z ki_~"b -lgEbz f g

_ , -gbd djufk@dteneaster tauricusd jh
h[udgh\_gdatiym mariscus,d Zfur dmk mad h e Gkooys cangustifolius,
Biihebl&cirpus hippolyti. Lhevdh \ A evnbgbmf | Z e BAEIUM
jzchg_ K_\Zklhihey hIf1q_gujasi jmfby djblfheb Rigiay

u Ne <hklh hc ?\jhiu

]gh"_wg byye Eaddlryaqfrggilis y.qu‘ gv crithmifolia b *J

. . — Ba IzZzdkhgh\ \dexq_gguo \ ?
j = ZghcHordeum secallnu_m hgblhd i ckdbc djZkguc kibkhd gZ I _jjb
hqbldhib”gSedum sediforme & 1" K_\Zklhihey ijhbajzklzxl dbab

blgbd q_1dh\b"gluigonelia djufkdbc &RWRQHDVWHU WD)
strangulata “hggbd bg” MeKaotbsc . .

o . . kg_"gbd kdeZTg@hthas plicatus

indicus de \_|j b ] e b Ritifobum f e i Klabd Hi toalossum
echinatum ihrdh\gbd ohoez|l-f9_e_i_klgbd Hinwatog

: : caprinum, jmfby djblfhebRugidy
Hippocrepis comosa q_q_\bpZ \hklhqg . :
Lens orientalis eZ] _pby dfbgh\b'FULWKPLIROLD ] k d P jegrvayZ

Lagoecia cuminoides dhjh\yd b\heg SCcabiosa praemontanaqZ[j_p >a\ \Zgh

klucVerbascum undulatum iZj_gim K dhJThymus dzevanovskyl.

q_eeby _elhp\ Ramentgelia Khlezkgh ;_jgkdhc dhg\_gpbb
latifolia; ih~hjh gbd i_jbklhehizkl ¥©Dhal_gpbb h[ hojZzg_ "bdhc ne
Plantago coronopus \Ze jbZg _eez NZmgu Z 1Zd _ bo ijbjh*guo f_Kl
jhldh\_gph\Zy Valerianella l1Zgby \ ?\jhi_# hojzgyxlky dhfi_
brachystephana; dmev[Z[Z kdzevPhfi_jZ &RPSHULD FRRERSHULDC
Leontodon saxatiis ]_jhih]hg Tb[jb €—i_klgbd d hariantoglossum

g u @Geropogon hybridus dhaeh[hjh~rgbcaprinum,  jhlha —RZle _\Hippha

\uk h d Bragopogon elatior h~m\Z g qb (Schuttleworthiib * j[7].
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Jbis. Ijbjhrgiwdheh]bqg_kdbc KIZ\ARK jreezy . [16]

Hkgh\gu_ gZijZ\e_gby jzZelzd _ g_ ijh\h*ylky f_jhhjbylby
e _kghl]h ohayck]hizkkeh\eb\Zxlk ' hojZzg_ b aZsbhl_ e _kZ Ki_pbz
kj_~hh[jZamxsbfb \h~*hhojZ kem [u ih \hkijhba\b”"kldjZg_
nmgdpbyfb e_kz h[mkeh\ e_kguo gZkz ~_gbc hlkmBRkI\mx]
]JjmglhaZsbsZxsbfb \h~kj _Imih~rkdbo e _kZo b e_khaZsblguo
sbfb dmewwkjighbg_kdbfb b " _gbyo jZkiheh  _gguo \ij_n
]Jbfb aZsblgufb k\hgM.I\Zfb gZk_e_gguo imgdlh\ g_ hlghk

G_"~hklzldb \ kn_j_ \_~ gby d e_kguf mgzkldzf i_j ~Zgguf
ohayckI\zZ \ j ylelyxklky ijh\_~ "~ gb_  K_\Zklh]jilhevkdibqg, kl\Z
gb_ g_ \ iheghf h[t_f_ f_jhijbygh g@j_~hklZ\e_gguo "~jm]bf ihev
ih\ur_gbx ijhba\h”~bl_evghklb \ZI|l eyf g_ ijh\h~ylky f _jhijby
g_k\h_\j_f ggu_ \ujm[db Jh ih hojzZzg_ aZsbl_ b kh”_'j"Zgbx ¢
dh\ ih\j_ "~ _igBjhklz \ e_kz~_gbc
aZkhj_gb_ e_kZ hlgbhtzéb 4 < ihke_"gb_ ]1h”u ijhke_"b\Z_
hkeZ[e _gbx [bheh]bg_kdbo b ig_IdZy | _g~_gpby khdjZs_gby ieh
nmgdpbc [7%e8kz Bf_x|I f_kiah k b dhebq_kI\Z a_e_guo gZkz ~_gb
fhl\hevgu_ jm[db mkmrdz "~\Zklhihgyh \ i_j\mx hg_j_"v k\yaZz
ihjz" _gb_ ~_j_\v_\ [he_abyfb tkh kghkhf aZkhorbo b Z\Zjbcguo
| _eyfb jzkl_gbc ih Zjzfb ijb\v_\ Hkgh\ghc ijbgbghc &ghkz Z'
ih]b[rb_ ~_j_\vy g_ \ujm[Zxlky guo ~_j_\v_\ _klv bo \hajzkl dh

GZ ij_"ijbylbyo Z]jhighfurerey fgh]lbo [ukljhjZklmsbo ~_j_\
ghlh dhfie_dkzZ mq_Il e_kh\ “hklb] beb ~hklb]Z_1 ij_~_evgh]h
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[hfm qgqlh hkgh\gu_ ihkZ~dp hkriljbf_qgZl_evgh qlh mf_gvr_gb_ e
ebkv hdheh e | gzaz" dhkgmehkv \ [hevr_c gZklb o\hcg
Kghk a_e _guo gzZkzZ ~"\gbc jh” e_kZ q_f ebkl\ _gguo :gZeb
ghf ijhbkoh”bl \ klyab k mieh "bgzZfbdm e_khjzZza\_~_gby b kh
aZkljhcdb \ Jhjhr_ < hil*Ze gcaZsblguo e_khgzZkzZ ~ _gbc Kk
gZo b gZ ijbAhfh\uo | _jjlglhjby 11 hrghgzZijz\e _gghl]h 1j_g~Z
ljZebah\Z\wkiklZgh\bl_evg®_ ih f_q_gh g_ [ueh
db g_ ijh\h”ylky D kh zZe_gl < k\yab k I_f qglh \ K_\Zklhihe
iehsZ”"b a_e _guo gZkz ~ gbc\_~ |Iky mqg_| a_e _guo g4dkzZ ™~ _gb
klZ\e_gguo ih® azZkljhcdm b ~ kmlklI\m_1I| bo j__klIj ih \bAh\hfm Kkt

eb g_ k\lyaZggu_ k hahlklmg _gbb \hajzklm g_ ij_"klzZ\ey_ Iky \h
kil\m_1 Ijh\_~ gb_ Zdpbc ih guf ihemqg_gb_ ~hkl'hZAgpguoo h
A j_\wzxwlh ijzdlbg_%kbdgpko\ dhebg_klI\_gguo b dzZqg_kt\_gguo

gZy \hafh ghklv gZ k_]h~gyrgl jbklbdZo a_e _guo gZkzZ "~ _gbc

f gl ha_e_gblv ]hjh® hhgzZdtklhihey

kiI\b_ nbgzZgkbjh\Zgby jZ[hl ih Hkgh\gug_~hklzldzfbfeZklb

a_e _gufb gZkzZ ™ _gbyfb hke khihevah\Zgby \ K_\Zklhihevkd

hl]jZgbg_ggh]h b ki_pbZevgh]t]bhgy\leyxlkiyfh\ _~ gb_g_\ iheghf

\Zgby ijb\h~bl d gbadhc ijb bh[t_f_ f_jhijbylithc ih\ur_gbx

klb kzZ°_gp_\ ijhp_gl ijb b\Z_ijhba\h~bl_evghklb e_kh\ g_k\h

kms_ kI\_ggh gb” _ ghjfZlb\gh]f _ggu_ \ujm[db ]Jhj_evgbdh\ il

K_\Zklhilgy A gb_ ih”MjhklZz N\ e_kZo kzZfh\r
D kh'Ze _gbx \ gZklhys__ \jm[db mkmrdzZ ~j _\hklhy ihjzZ

lJhjh~r_ g _ \_ "~ Iky mg_| a_e_g”_j \v_\ [he_agyfb b \j kbl _eyfb

N gbc b_hlkmlkl\m_l bo j__kljIl_gbc ih zZjzfb azZkhj_gb_ e_kZ
\hfm khklZ\m b Yhag]zkLddbf ~Zfb qglhdhg_qghf blh]_ igb\h~bl
h[jZzahf g_ ij_~klZ\ey |Iky \ha hkeZ[e _gbx [bheh]gazZsblguo

ihemg_gb_ ~“hklh\_jguo "Mggucnmgdpbc e_kZ

g _kI\_gguo b dZg_kI\_gduo o.

klbdZo a_e_guo gZkzZ " _gbc K_\ZKKHBDKHD EBL?J:LMJU
ey g_|I| bgnhjfZpbhgghc [Zau “ey hij]

gbazpbb jZpbhgZevgh]h bkihevahlzZzduArbjbgz ? K =hem[_\Z ?
ha_e_g _gguo | _jjblhjbc b_ g_kjbKy*thihevah\Zgb _ gZ- hkh
\_IkI\_gghklb azZ khojzgghklv 9Bdkzgy_ fuo ijbjh*guo | _jjblhjby
gbc ij_"ijbylbyfb hjljZzgbazpbyfpufbdh]h ihemhkljh\Zz Ba\_|
mqj_""_gbyfb J:G K_jby ]1_hljZnbqg_kdZzZy
AZdexq_.ghlZkkfhlj_gh _kh\j K 9%
f _ggh_ khklhygb_ b j_Iljhki_dlb2guBhleydh\ < aF Lbrdh\ :
ZgZeba aef legghlh nhg”rz K_\zZKIhzI_]Jby mklhcgb\h]h jZa\blby J
ihevkdh]lh j_]bhgZ aZ ihke_"~gb\ gZeZle _ \_dZ bggh\Zpbhggu_
< ihke_"gb_ ]1h”u ijhke_"b\pu llkyf_klh ]_h]jZnbg_kdh]h ijh]gh
g_ldzZy | _g~_gpby khdjZs_gby ikggRYZbb « 81K +
b dhebq_kI\Z a_e _guo gZkzZ 3 _gbaf_ jk G aN RlibevfzZjd N
] K_\Zklhihey :gZebaielhskguo Hkh[h hojzZgy fu_ ijbjhbgu_ |_
N c \ Zz~rfbgbkljZlib\guo ]jZgbpzZbhjb\ F Fukev k
klhihey ihdZaZe agZqbl_evgh_4miLZgzkxd :1phGe_fu kBoj
r_ gb_ iehsz”_c¢c a_f_ev e_kgh]g_gbg"Zz b jZa\blby -ijbjh~g
] K_\Zklhihey k luk ]z \ azjhvwhmgh]h nhg?rZ K_\Zklhihe\
luk ]z \ ] j_]bhgz AZibkdb h[s_kI\Z ]_h\
HIf _qZ_lky |_g mgpdypyr_gby Jh\ Kbfn_jhihev <ui + I
iehszZ” ¢ e_kZ k . d h&h ] 5363.

ghf az kq_I \ujm[db b e_kguo ih Zjh\



5 Lbrdh\ : BojzZzgy_fu_b ij =hkm~Zjkl\_ggh_ mijZ\e_gb_ wdh

jh~gu_ | _jjblhjbb b nhjfbjh\Zjggh~guo j_kmjkh\ K_\Zklhihey
dZjdZzkZ mklhcgb\hklb Zg_Hp_gdZ Wdheh]bq_ikdkbrjl ] ZK_\
kI\Z hdjm Zxs_c kj_~u b_wdhé&hhbgey aZz lh~ K/\ZkIhihe
kdh_ dzZjlh]jZznbjh\Zgb_ F B=hk@"Zjkl\_ggh_ mijzZ\e_gb_ wdh
K 10%. ijbjhrguo j_kmjkh\ K_\Zklhihey
6. Lbrdh\ : dahkn_jgu_dnmg 12. Wdheh]bg_ikdkbrjl ] zZK_\
pbb b wdhkbkl _fgu_mkem]b eXdhrZeyh\aZz 1h™ K/\ZKlhihev
kl _ighc ahgu Jhkkbb pbArgu_mwaApKN_ggh_ mijZ\e_gb_ wdheh
kl_fu L < 15K % ijbjhrguo j_kmjkh\ K_\Zklhihey
7. >hdezZht khklhygbb b hojzZzgl3. Wdheh]bq_ikd&bkjl ] zZK_\
hdjm Zxs_c kj_"~u Jhjh"Z n_"_Kkdbvigy aZz 1hn K/\ZKklhihev
lh agZg_gby K_\Zklhihey/l\ mh2jkI\_ggh_ mijZ\e_gb_ wdheh
=eZ\gh_ mijzZ\e_gb_ ijbjhrguoijibjkmguo j_kmjkh\ K_\Zklhihey
kh\ b wdheh]bb Jhjhrz K_\ZkibdhWwyiheh]bqg_ikdkbrjl ] zZK_\
K_\ijbjhrgZ”™ahj k klhihey aZz 1hr K/\ZKklhihev

8. >hdezn* khklhygbb b hojzg”Zjkl\_ggh_ mijZ\e_gb_ wdheh
hdim Zxs_c kj_"~u Jhjh"Z n_"_jejhdlguo j_kmjkh\ K_\Zklhihey

1h agZq_gby K_\Zklhihey/\ 183 nwWdheh]bq iR&kbrjl ] 2K _\
=eZ\gh_ mijZ\e_gb_ ijbjh~guo kjhkimegyaz Ihr  K_\ZKlhihev
kh\ b wdheh]bb ]hjh~Z K_\Zkhtkimegjki\_ggh_ mijZ\e_gb_ wdh
K_\ijbjh~rgz~ahjk ijbjhrguo j_kmjkh\ K_\Zklhihey

9. Wdheh]bq ig&brjl ] 2K _\ 16. 1jh_dl ]_g_jzZevghlh iezgz
klhihey az .K_JWkIhikh e ] K_\Zklhihey ] [We _dljhgguc

m~rZjkI\_ggh_ mijZ\e_gb_ wdhjeklbjkt bJ_"bf ~hklnhitg:/xn-
ijbjhrguo j_kmjkh\ K_\Zklhihey80aadkcrp9bdcqgcnw.xplai/genplan ¢ Z12Z
10. Wheh]bqg_kidikéehjl ] ZK_\ h[jZs_gh6/08.2016).

klhihey aZz ]h~ K/I\NZklhihev

MODERN STATE AND RETROSPECTIVE ANALYSIS OF THE FORESTRY FUND OF THE
SEVASTOPOL REGION

S.l. Rubtsova
Institute of Natural and Technical Systems, Russian Federation, SevaksepolSt., 28

Analysis of wooded areas in the administrative boundaries of Sevashapeed a significant decrease in
the forested area of Sevastopol from 37.6 thousand hectares in 2003 tin@4sand hectares in 2015. In
recent years there has been a clear tendency of reduction of areasnaed ofugreen spaces in Sewast
pol. The main shortcomings in the field of forest management in Sewhstgon have been identified.
Keywords: forest fund, forestry, specially protected natural territories, the Cripeaimsula, Sevast

pol.
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BgklbIml ijbjh~rggbg_kdbo kbkl_f JN ] K_\Zklhihev me E_gbgz
E-mal: mari.nacheva@mailu

< klzlv_ ij_~klZ\e_gu j_amevlZlu bkke_~h\Zgby MafzZkhihfimgw¥h]h rezZfZz
kdZgbjmxs_]lh eZa_jghlh jzZfZzgh\kdhj]&@zki*rdjyh*dphyhfm ijb[hjm [ue bar
njZzdpbhgguc khklz\ [mjh\h]h rezfz

Dexq_\u_ kehmih\hc rezf qz&kdpywag_gb_ wdhdhhebppg_ _kdzZy [_ahiZkghl
kKi_dljhf.lj

<\_~_gb>h[ugqZ g_nlb b\]ZzazZz y;mjh\hc rezf y\ey_ Iky h~”gbf
ey_lky h”*ghc ba \_"msbo h¢jZkkithec hiZkguo “ey hdhm Zxs ¢
gZjh~rghlh ohayckIl\Z >hey gjmiypuokj ~u hloh h\ < _]h khklZ
azZiZkh\ Jhkkbb kbddZ\elyl bo Ayl [he jZaebgguo olZfbqg_kdb
fbjh\h]h h[tlfZDjuf 1Zd"_yy\e | glh\ b dhfihg_glh\ \u[mj_gghc i
_lky g_nl_~h[ul\Zxsbf j_]bhghfr,ihjezkk hizkghklb dhlhjuo jZae
"Zgguf Fbgbkl_jki\Z wg_j]_IbdRnatzk¥y Ay Z \h~hjh~guc ih
az Jh~ [ueh  ~h[ulh ° felf75l7| ov jG dhe_[e_Iky[2hl ~h
ljbjh*ghlh 1zaz Jzah\hlh dha"y@gei@uP ‘dhfihg giu [mjh\hlh re
g_nlb  fuk | >hfuqZ m]e_\h" dAdé‘ kk hizkghklb b agZq_ghb_
khijy' _gZ k h[jZzah\Zgb _f [heer r]h hlhdZaZI o G i1l AkiZ\e
ebq_kiZaghh[jZalylodh\ [mjhlgz -&y J- —
\u_ klhggu_ \h”u hljZ[hlZgguc [[rﬁlj'h
\hc jZkI\hj b [mjh\hc rezf

LZ[ebpzZHkgh\gu_ dhfihg_glu [mjh\h]h rezZfZ b bo deZkk hiZkdhklb ~ey
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ljbf_qZgb;J fmjh\hc jZklI\hj BERh#dkbf_Ibep_eRNEXBEZLC tgZljb_\Zy
khev ijhklh]h wnbjZ p_eexehau k ]eldd LLhCEH eSLMROLYPACUL +
p_eexehagu_ ih@biBROXIN NOE-KN_ jjhojhfguc eb]JghkmevnhgZByuc j_Z] g

P _evx jZ[hihey Ikyamqg_gb_“"eybaf_ j gbjyfZgh\kdbo exfbg_ Kk
njZdpbhgghlh khklz\Z [mjh\h]hprglg&ao_dljh\ \ Thgqd_ Z bzd _ az
dZd \Z'ghc ozjzdl_jbklbdb ~Zgkhh th D bah[jZ  _gbc jZaebgguo
oh”"Z dhlhjmx g_h[oh”bfh mqgftbldiftfzi{t _dIh\ k ijhkljZgkM_gguf
lzd"_ d4kkhklzZ\ Ihkdhedm hljZaj_r_gb_f a fdf ”"“ebgzZ \he
f jZ qZklbp [mjh\h]lh rezZfzZ aZ\kekyl j4h gf h[t_dInNA =
nbabofbg_kdb_ k\hckl\Z b bkoh”ryhkljh_gb_ jZfZgh\kdbo jwe
ba wlhl]h _]h \ebygb_gZ hdjhdZaxshmexX exfbg_kp_glguo bah[jzZ"
Kj_m fbdjhh[t_dFhY_|I hkms_kl\eylvky k

FZl _jbZeu b f_Ih*ay hij_» ihfhsvx jZaebgguo Ibih\ kdZg
e _gby jzaf_jh\ gZklbp ba dhijieo\lgbg_kdbo a_jdZe ;< fh
klhbl [mjh\hc rezf J[ue \ayl hjjZeglplh klhebdZ = ih”A\b'db
"Zgghlh hlwdNd\Z bgu < g \' b ConfotecNR ihal\heyuihegylv
| j\Ze_ [mj_gby + f r _eweamZ"mxdbaf j gby
Qzjghlhjy H[jZa_p [ue bkke_"h\Zigijh\h*blki_dljZzevhbaf j_gby
ihfhsvxD kdZgbjmxs_]h eZa_jo\hllihgdbihemqgxklvdljZevoudj&
jZfZgh\kdhlh ki_dljhf_ljZz_gzZ [ZajbbdBaebqgf@Zd_jbZeh\
\Zklhihevkdh]h Jhkm~Zjkb\_ggh]hiigmhgh~blvaf_j gjtyfZgh\kdh]h
\_jkbl.IKe ~mhlIf_Iblv qlh_bkkekb]gzZzézZ\u[jZgghfbZiZahgebg
"h\Zgb_ njZdpbhggh]h khklIZ\ZAhgd kjltbopp_kXY hipbhgZ&¥Ygh
rezfzZ Djufz 1Zdbf kihkh[hf KdZbbjh\Ahdb¥ khjjZzapz
ijh\_~_gu \i_j\u_ i ithemgahlMbqg_kdah[jZ  _gby

' kdZgbjmxsbc eZa_jguc jEft_dIhGZ jbkij_"klZ\e_gZ h[eZklv
gh\kdbc ki_dljkbnflgtec NR500 jZ[hg_c ahgu k ijb[hjhf B~_ ijh\h
NZe ConfotecNR500) ij_"gZagZq_gebkv bkke_ _"h\Zgby
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J_amevlZlu bkke_"6Zgby kms_klI\_ggh baf_gylvky [h f_j_ n
f_g_gb_ nbalbfblg_kdbo k\hckE gby kd\Z bgu Obfbqgq_kdbc Kkl
gZklbp \u[mj_gghc ihjh*uZijb ifmjh\h]h rezfz az\b&bdl BHh f
s_gbb bo \ [mjh\hc reZf \eby_d ijhevgh]h khklz\Z 1Zd b hl k
ibldZ ~bki_jkbhgghc kj_"@c ijhfnfu\hgqghc “brdhklb =jBhgmehf_lI
ghc "brdhklb Thju b Ij_sbgu qdkkd®bc khklzZ\ [mjh\h]h regzfZ hij_
ihjh~u aZihegyxlky “"bki_jkbhggycibihf b ~bzf_ljhf imh~hjzaj
ki_~hc ijhfulhgghc "brdhklb ihyy® 1h bgkljmf _glZz f_oZgbg_ Kk

ghklv Jebgbkluo faZkhthpblim_ k\hcki\zZfb ihjhAu j_"bfhf [mj_gb
ky gZ \g_rg_c b \gmlj_gg_c ik\pi@@hzip ijhfulhgghc “b~rdhklb
klb gZklbp \u[mj_gghc ihph~u Zglghigip\ghkivx _ Bhbklide

imxlky \_s_kI\Z jZaebqgghc ijbjh \W4bazgdpbhgguc khklz\ [mjh\h
?Sbéﬂjkkl?)hgghc ki_~u ijhfulhqghe; hijzamxs ]hky ijb Ah[uq_
, b. \hlh dhg” kZlZ gZ r_evn
Fbg_jZehlbg_kdbc khklZ\ [rgahh]\f 35 ]bkke g’\h_\nggucngih_fhsv;
eh] _
reztZ hij_n_ey_lky eblheh]bq _kgf@{y iztzgh\kdh]h ki_dlIjhf_Ijz
khklz\hf jZza[mjb\Z_fuo ihjh” b fh

LZ[ebpzZzNjzZdpbhgguc khklZ\ [mjh\h]lh rezZfzZ r_evnZ Qzjgh]lh fhjy

< JZ bmk >bZf Ij g] lehsZ”v ih\ joghkID
1 3,40 6,79 144,92
2 0,54 1,09 3,71
3 0,68 1,36 5,8

4 1,22 2,45 18,78
5 0,41 0,82 2,09
6 0,54 1,09 3,71
7 0,41 0,82 2,09
8 0,68 1,36 5,8

9 0,41 0,82 2,09
10 0,54 1,09 3,71
11 0,54 1,09 3,71
12 2,04 4,08 52,17
13 2,45 4,89 75,13
14 0,95 1,9 11,36

Dzd ke_"m_| ba ZgZebaz hlrezfbkihevam_lky dhfi®_dk |z
njZdpbhgguc khklZ\ [mjh\h]h ebgguo f_oZgbqg_kdbo\mmidjhckl\
baf_gy_Iky \ rbjhdbo ij_~_eZo pbhggu_ kblZ ]b”jhpbdehggu_ ri
"blky AbZizZahlyl 0,82 gf b ~h hi~"_ebl_eb -ibkdhehhl”®_ebl_eb
6,79 gf glh \ kj_~g_f khklz\ey_ Ik_izZjzZlhju p_gljdnjmib Ihlh \
gf :[khexlgZy ih]j_rghklv baf_j gZb[he__ g_[eZ]hijbylguo mket
khkliz\ey_ | gf lhemg_gguy "Z i_j_" hgbkldhc hl rezfzZ kmjh\hc
gu_ g_h[oh~bfu ~ey Ih]lh qlh[I\hj h[jZ[Zlu\Zx]| j_Z}_rgeHtlhn
\hafh ghklv hgbklblv [mjh\hc eyglzZfb dhlhju_ ihalheyxl|l ih\uk
hl ijbf_kb \u[mj_gghc ihjh”u ~wnn_dlb\ghklv jZ[hlu hgbklg
ih\lhjgh]lh bkihevah\Zgbyx Ihkmkljhck®_kfhljy gZ |Ih qglh kbkl_f
sb_ \ [mjh\hc jZklI\hj gZklbpu hgqbkldb keh 'gZy b ~hjh]dy \ [he
j_gghc ihjh?ru hdzZau\zxl Bj_~g kI\_ kemqgZ_\ ijbf_g_gb_ . _ j_glZ]
ygb_ gZ _]1h hkgh\gu_ | _oghe <ke_"kl\b_ agzZqgbl_evgh]l]h m\_e
k\hckl\zkez "h\zZIl,évgh |_ogbdh kdhjhkl_c [mjklydjZzs_gby jZkoh
wdhghfbg_kdb_ ihdzZazl_eb [m”h\ gZ j_]Imebjh\Zgb_ k\hcklI\ [m]
wlhfimgbklid_  [mjh\uo ja&kI\hjljZkI\hjZanf_gvr_gby kl_i_gb hkeh
\j_"guo ijbf_k_c m~_eyxlbhkh[ g_gghklbeiwh\e_I\hj_gby Ij_[h
fZzgb >ey hqgbkldb [mjh\h]h jZI\Zgba&Zsblu hdjm Zxs_c ®EZ "u
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gZklbp azf_"ey Iky kdhjhklv bpbhkal1y _k _gby hloh”h\ dkdeZkkZ
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THE STUDY OF PARTICLE SIZE OF THE BLACK SEA DRILL CUTTINGS USING 3D
SCANNING LASER RAMAN SPECTROMETER

M.V. Nacheva

Institute of Natural and Technical Systems, Russian Federation, SevastpnlSt., 28
E-mail: mari.nacheva@mail.ru

The drill cuttings which occur ia process ofoil /gas production at the Black sea shelf is studied in the
paper. Using 3d scanning laser Raman spectrometer the particle sizaiscotttrgs were determined.
The results of study are of great practical importance for coastal enginaedrarological protection of
the Black sea shelf.

Keywords: drill cuttings, particles, pollution, ecology, environmental safety, speeterm
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