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Cexknus 1. HAYYHO-ITPAKTUYECKHUE BOITPOCHI
OPTAHU3AIIU U PET'YJIMPOBAHUSA PBIBOJIOBCTBA

YK 639.227.2

A.H. boiitios, B.E. CtpensnukoBa, K.A. benosa,
E.B. Ocunos, A.W. lllepuenko, . A. ITununuyk
OI'BOY BO «lanspei0oBTY3», BraguBoctok, Poccus

OBOCHOBAHME MMAPAMETPOB YCTHEBOM YACTH TPAJIA JJI51 IPOMBICJIA
JETHUX CKOIUIEHUW CKYMBPUH

Bozobnosnenue npomvicia ckymbpuu ce43ano ¢ ysenuveHuem eé sanacos. Ilpoananuzupo-
8aHbL lemHUe CKONJeHUs ANOHCKOU CKYMOpUU U npugedensvl noxkazamenu 00OCMAmMOYHbIX pac-
Kpblmuil 6X00H020 ycmbs mpand. Ilymem uucieHno2o Mo0enuposanus npogedeHvl CPAGHEeHUs.
mpex KOHCMPYKYUil mpanos O0Jisi RpOMbICIA ANOHCKOU CKYMOpUU U 0ambl peKoOMeHOayuu no ux
HAcmpotixe.

ITo mporno3am yuensix THMHPO-Llentpa kpymHOMacmTaOHOM BCHBIIIKH YHCICHHOCTH
ckyMOpun oxunatorca B 2015-2025 rr. [1], uro noarsepxnarot ucciaenosanus B 2015-2016 rr.
ITpu 3TOM XapakTep NPOMBICIOBBIX CKOIIJICHMM COOTBETCBYET IPEIBIIYIIAMY HCTOPHYECKOMY
3TaIly MPOMBICTIA CKYMOPHH OT€YECTBEHHBIM PbIOOIPOMBICIIOBBIM (PIIOTOM.

[TosToMy ckymMOpHsl SIBISIeTCS PUBBIYHBIM IS 1aJIbHEBOCTOUYHBIX PhIOAKOB OOBEKTOM Tpa-
70BOro j10Ba. OIHAKO XapaKTep CKOILIEHUHM M MOAXOJIbI K XapaKTEPUCTUKAM TPAJIOB BIUAIOT Ha
3¢ (PeKTUBHOCTH TPAJOBOIO MpoMbicia. PaboTamMu Mo BBIABIEHUIO 3THX (AKTOPOB 3aHHMa-
JUCh MHOTHE COBETCKHEe U 3apyOexuble uccienoBarenu: ®.M. bapanos, A.Jl. ®punman,
H.H. Bunorpanos, M.M. Pozenmreitn, B.H. BoitHukanuc-Mupckuit u ip. AHanu3upys paboThl
YKa3aHHBIX aBTOPOB, MOXHO 3aMETUTh, YTO OOJBIIMHCTBO M3 HHUX HPUXOIAT K BBIBOJY, 4TO
YJIIOBUCTOCTh Tpajia 3aBUCUT OT BEITMYMHBI APAMETPOB YCThS, a CO3JaHHsI TPAJIOB CO BCE OOJIb-
MM BEPTHUKAIBHBIM PACKPBITHEM MOXET NPUBECTH K Oecroje3HOol 3arpare OyKCHpOBOYHOMN
MOIIHOCTH CYAOB [2], uTO cKaxeTcst Ha 3G(HEKTUBHOCTH TPATOBOTO IIPOMBICIIA B IICJIOM.

Ha ycnex mpombiciia BAIMSIOT cleayroue (pakTopbl: OMOJOrMYECKOE COCTOSIHHE OOBEKTa
JIOBa, €r0 NOBE/ICHUE, CTENIEHb KOHIIEHTPALMY, PACTIPEACIEHUE, PEAKIIMsI Ha OT/EIbHBIE IIPEAME-
Thl, CKOPOCTb TPAJIEHUs, MapaMeTpbl YCThbs U T.A. CieoBaTenbHO, 11l 000CHOBaHMS TapaMeTpOB
opyIuil 0Ba HEOOXOAMMO MPOBOAUTH KIIACCU(PHUKAIMIO CKOIUIEHHH B pailoHaX BO3MOXHOI'O
IPOMBICIIAa TIO BUAAM PHIO U CE30HaM rojia, MOJyYeHHUs KOJIMYECTBEHHBIX BEJIMUMH IOKa3aTesel
peaKIuii ¥ UX y4era B pacueTHHIX (hopMyJiax ¢ IeIbI0 000CHOBAHUS IMapaMeTPOB YCThs Tpasa.

AHanu3z 3xorpaMm U pe3yibTatoB TpanoBbix yioBoB HUC « TUHPO» nerom 2016 r. B paii-
one FOxupix Kypui no3Bonun UAeHTH(UIIMPOBATH XapaKTEpHBIE aKyCTHUECKUE H300paskeHUs
«YHUCTBIX» U «CMEIIAHHBIX» CKOIUICHUH SITTOHCKOW CKyMOpPHH B pa3iIMyHOE BpeMs CyToK [3].

BeptukansHoe pacnpeneneHne ckyMOpHHM BO BpeMs TPaJIOBO-aKyCTHYECKHX ChEMOK Orpa-
HUYMBAETCS CJI0OEM TEMIEPAaTYypHOIo CKadka (TEpMOKIMHOM) M Bapbupyetcs oT 35 1o 43 m. B
JTHEBHOE BPEMS CYyTOK CKOIUICHHS] CKYMOPHUH PETUCTPUPOBAIUCH 3X0JI0TOM B BUJE Pa3pPO3HEHHBIX
IUIOTHBIX KOCSIKOB MJIM I'PYII KOCSKOB B IPUIIOBEPXHOCTHBIX TOpU30HTax 10 30 M, aKTUBHO W3-
Oeraromux IIyMOBOE I0JIe Cy/iHa. SInoHCKas CKyMOpHs B JHEBHOE BpeMsi 00pa30BbIBasIa MEJIKHE
MOJIBUKHBIE KOCSIKH BBICOKOW IJIOTHOCTU BBICOTOM 3—6 M M TOPU30HTAIBHOU MPOTSHKEHHOCTHIO
12-30 M (puc. 1). PaccuntanHas 3XOMHTErpallMOHHBIM METOZOM OMOMacca 3aperucTpUpOBaHHBIX
KOCSKOB CKyMOpuu BapsupoBaina ot 1,8 1o 49,1 1 (B cpennem 14,3 1) [3].
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B Tex xe ropusoHTax, 4To U CKyMOpHsI, pacIioyiaratoTcsi CKOIJIEHHs! JaJlbHEBOCTOYHOU cap-
JIMHBI, YTO YaCTO MPUBOJIUT K 00pa30BaHUIO CMEILIAaHHBIX arperanuii (puc. 2).

i o0V Novon: 90 RS ShigE

1
|B=49,1 Tonn
N=210.8 ThIC. 3K3.
‘B72 1,8 ToHH ‘
|N=93,4 TBIC 5K3.|

IB=17,6 toun

IN=75.3 ThIC. 3K3.
‘1374,9 TOHH |
[N=21 T1BIC. 5K3 |

Puc. 1. ®parment 3xorpaMmbl SIIOHCKOH CKyMOPHH C OLIEHKaMH YHCIEHHOCTH U OMOMacChl KOCSIKOB,
cBeTiioe BpeMsi cyTok (peiicoBsiii oTueT HUC « TUHPO», neto 2016 1.)
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Puc. 2. ®parMeHT 3X0rpaMMbl CMEIIAHHBIX CKOTUICHUH CapIMHbI U CKYMOPHH C OI[CHKaMHU YUCICHHOCTH U
OmoMacchl KOCSKOB, CBETII0€ BpeMs cyTok (peticoBrrii oTaer HUC « TUHPOy, mero 2016 1.)

Houpbto kocsiku pb10 0OOBIYHO pacrpeAesioTcs (pacceuBaroTCs ). SmoHcKast CKyMOpHst B HOU-
HOE BPEMsI pacCeUBaach 10 Pa3peKEHHBIX AUCIIEPCHBIX CJIOEB B BUJIE CIUIOLIHBIX JIEHT WJIM IIpe-
PBIBUCTBIX CKOIUIEHWH MEPEMEHHOM IIOTHOCTU, KOTOPbIE COCTOSUIM M3 HEOONBIINX pa3pekeH-
HBIX KOCSIYKOB W TPyMIl peI0 Ha (hOHE pa3peKECHHOTo Cios Bbilie TepMokinHa (puc. 3). Ilmot-
HOCTh TaKHX CJIOEB B €IMHHUIIAX OuoMacchl coctasisuia oT 138 go 904,7 T/MuNS (cpennsist —
497,8 t/muns®) [3]. [Tpu 5TOM MPOUCXOIUT CMELIMBAHUE CKYMOPHH C CapIWHON, TOITOMY B CITy-
yae BO3MOYKHOCTEN Ha CyJHE COPTUPOBKH YJIOBA IIPOMBICEI BEJETCS U B HOUHOE BPEMS CYTOK.

[TockonbKy y OOJBIIMHCTBA CYA0B OTCYTBYET BO3MOXHOCTH TaKOW COPTHPOBKH, OOJBIIMNA
MHTEPEC BBI3BAET 00JIOB MJIOTHBIX KOCSIKOB MJIU TPYIII KOCSKOB CKYMOpHUU B THEBHOE BpeMs Cy-
TOK U OIIpPENIETICHUE TapaMETPOB BXOAHOIO YCThsI TpaJa.

Bbbu10 ycTaHOBIEHO, YTO FOPU3OHTANIbHAS MPOTXKEHHOCTh CKOIJICHUH CKyMOpUHM Ha Hopsi-
JIOK TIPEBBIIIACT UX BepTHKaIbHBIC pazmepbl. CienoBaTesibHo, Ha 3(pPeKTHBHOCTH paboTHI mena-
TUYECKOI0 Tpajia OKa3bIBalOT BIMSHHE: BEPTUKAJIbHOE PACKPHITHE Tpajla U MPUILEILHOCTh HaBe-
JIEHUS ero Ha cKomieHue poi0 [4]. OnTUMaNbHBIN pa3Mep BEPTHKAIBHOTO PaCKPBITUS Tpalia Tec-
HO CBSI3aH C BEJIMYMHOI 00JIaBIMBaeMbIX CKOILJICHUH B BEpTUKAJIIbHOM HampasieHuu. Kpome 3To-
ro, Ha BEpPOSITHOCTh O0OJIOBa CKOIUICHHS CYLIECTBEHHBIM 00pa3oM BIUSIET pPAcCTOSHUE, Ha
KOTOPOM pBI0a pearupyeT Ha npuOImKaronmecs npeaMeTsl. [1o1 TambHOCTRIO peakiuy CIeayeT
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MOHMMATh PACCTOSTHUE PBIOBI A0 pa3ApakUTENsl, HA KOTOPOM OHA U3MEHSET TPAeKTOPUIO CBOETO
JBWDKEHUS. JlUcTaHIMs peakiMM CTaiHbIX MeNarMyecKuX pbI0 Ha 3JEMEHThl OCHACTKH B 30HE
cnyruBaHus coctapisieT oT 3—4 10 7-10 M, a B HEKOTOPBIX CIIydasiX U BBILIE.

a4

b

: i l 2 Ve
‘B=859,4 '"TOHH/MHILIZ ‘
IN=12.9 MiH. 5Kk3 . /MuIs®|

05

4572016 Terae L2 Loce 800074 Lt H2HS 6N LorsS47I8E Bottom: | Cur destn 65 S

Puc. 3. ®parmenT 3xorpaMMBbl SIMOHCKOH CKyMOpHH C OLIEHKAMH IUIOTHOCTH CKOIUICHHH, TEMHOE BpeMsi
cyTtok (peticoeiii otaeTr HUC «TUHPO», nero 2016 r.)

PaccmoTpuM METOAMKY pacueTa mapaMeTpoB YCThs Tpaja, U3JI0KEHHBIX B padote [5]. Uc-
XOJI1 M3 3HAYUTEIIbHBIX TOPU30HTAIBHBIX Pa3MEpPOB CKOIUICHHM, IEBIO SIBISIETCS O0eCTicueHUe
BEPTUKAIBHOTO 00JI0BA TPAJIOM CKOILJICHUSI CKYMOPHH, a TOPU30HTAIBHBIA — C Y4€TOM OYKCHUPO-
BOUHBIX BO3MOXKHOCTEH cyaHa. IIpu 3TomM Oyaem pasznuuaTh mapaMeTpbl CTal B €CTECTBEHHOM

o0 o0 o0 y
coctostuud (HeBO30yxneHusie cran) H. , B, , p. u napamerpsl ctau B ycthe Tpana H. ,
o0 o0 o0
B!, p},rne H”, B — BbIcOTa U IIMPHHA CTAH B €CTECTBEHHOM COCTOSIHHM; O, — KOJM4e-
6 0 . H), B! —
CTBO pbIO B eIMHHIE 00bEMa CTal B €CTECTBEHHOM coctostnuu;, ;. , B — Beicota u mmpuHa

CTau B yCThe Tpana; P — KOIMYECTBO PHI6 B eIMHHIE 0OBEMa CTal B YCThe Tpaa.

W3 ycnoBus MOIHOrO 00I0BAa YacTH CTaM TOPU3OHTAILHBIM pasmepoMm B! =H & cuenyer
(puc. 4):

H,=H!+D;+D} H,>H.; (D

pcHIH, =plB H?, (2)

B H
rne D, , D, — mucrannus pearnpoBanus pbid Ha BEPXHIOK U HIKHIOIO MOA00PHI TpaIa.
YuutheiBas, 4ToO

B, =H,-2D] =H_+D,+D,-2D;
ypaBHEHHUE (2) 3anuIIeM B BUJIE:

prHE(HY + D2 + DY )=p2(HY +DE + D 2D )H? 3)

5
rae D, — nucranuus pearupoBaHus peid Ha GOKOBBIE MOAOOPHI Tpaa.

U3 ¢dopmynsl (3) merko MoMy4duTh ypaBHEHHE JJIsl ONpEIeNICHHs BEPTUKAIBHOTO pa3Mepa
CTau B YCThbE Tpaja:

(Hcy)z—Hcy(pc H +2DS—D5—D,7J—(D,?+D,{’ pi H =0, (4)

pe pe

o0 v
e Po¢ , pcy — KOJIMYECTBO PBIO B €IMHUIIE 00beMa HEBO3MYIIICHHOM CTau U CTau B yCThE TpaJa.
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Puc. 4. Cxema B3anMoIeiiCTBUS CTall PBHIOBI C YCThEM Tpana
Ha IIpUMepe SIMOHCKON CKyMOpHH

Ecmu pf =p! =po, DF =D} =D} =D, , To ypaBuenue (4) npumeT BULI;
v 0 y 0
(2 -HZH? -2DyHZ =0 (5)

3Hasg BBICOTY CTau B €CTCCTBCHHOM COCTOSAHUH U OUCTAHIHUIO pCarupOBaHUA pBIG Ha HOI[GO-
pbL, U3 GpopMyIibl (5) JETKO pacCUUTaTh BHICOTY CTau B YCThe Tpana. BeicoTa cTau B €CTECTBEH-
HOM COCTOSIHUM ONpEIENseTcs Mo 3XxorpaMmam U pasHa 30 M, a cpefHsisl JUCTaHLIMUS pearupoBa-
HUS ATIOHCKOW CKYMOPHH COCTaBIISIET 7 M.

(H?) ~30H? ~2-7-30=0
HY =40.

OmnpenenuB BBICOTY CTau B yCTbe Tpaja, o Gopmyiie (1) MbI MOXKEM paccunuTaTh ONTUMAIb-
HBII BEPTUKAJIbHBIN pa3Mep yCThA Tpaja.

H, =40+7+7=54~50

OmnpenenuB BepTUKAIBHBINA pa3Mep yCThs Tpajla, HaX0JUM FOPU30HTANIbHBIN pa3mep.

B, = BY + 2D},
B! =H ;= B, =H,+2D] =54+ 2-7 = 68 ~70.

Jlnst o60Ba CKyMOpHH CyJaM HEOOXOAMMO MPOBOAWTH TPaJieHHWs HAa CKOPOCTH 5,5+6 y3.
JUis TOCTHKEHUS TAKMX CKOPOCTEH arperaTHoe CONPOTUBIIEHUE TPAIOB AOJDKHO OBITH YMEHBIIIE-
HO, a CO3JJaHMsI TPAJIOB CO BCE OOJBIINM BEPTUKAIBHBIM PACKPBITHEM MOXET MPUBECTH K Oecro-
JIe3HOH 3aTpaTe OYKCUPOBOYHOW MOILTHOCTH CYJIOB.

Jlyig pacueTra OCHACTKH YCThs TPAJIOB HEOOXOIMMO HCIOJIb30BaTh aHAIUTUYECKUE METO/IBI.
MeTtoarka aHaTUTUYECKOTO pacdyeTa OCHACTKU YCThbsl Pa3HOITYOMHHOTO Tpaja MO3BOJSET pac-
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YETHBIM IyTEM ONPEIENSITh BEIMUMHBI OCHACTKH YCTbhsl Ui JAOCTHD)KEHUS 3aJJaHHBIX Pa3MEpoB,
UCKITIOYasi HCKa)KeHHE ero ()OpMBI.

[IpocTpaHCTBEHHOE MOJIOKEHUE U MApaMETPbl OCHACTKH YCThSl MOKHO PacCMaTpUBaTh, UCXOJIS
u3 yao0cTBa paboThl € TpaJoM: 00ecreyeHrne ONTUMAIILHOTO PACKPBITHS Ha OOJNBIIUX TIyOHHAX; B
CpeIHUX TOPU30HTAaX TPaJCHHUs U Ha MOBepXHOCTH. OCHAIIAs Tpaj TaK, YTOObI BEIBECTH PACIIOPHYIO
JIOCKY Ha OCh Tpajia, MOYKHO OOOMTHCEH 06€3 COCPEeOTOUEHHOM 3arpy3Ky WU UCIOIb30BaTh UX MUHH-
ManbHBIN Bec. [IpaBaa, B 3TOM ciydae Bo3pacTaeT BeJIMYMHA 3arpy3KH HUKHEH ToAO0OphI, U obecre-
YUTH €€ MOXKHO, UCTIONB3YS TMIPOAMHAMUYECKHE YCTPOWCTBA HAa HIXKHEN 1mo10ope.

HactpauBast Tpan Tak, 4TO €ro BEpXHHUH Ty’ HaxoJIuics Obl HMXKE PACIIOPHOM TpanoBOi
JIOCKHA HaCTOJIbKO, YTOOBI BEPTHUKAJIbHASI COCTABIIAIONIAS BEPXHHUX Kabenel Oblia paBHa HEOOXO-
JUMOMY TIOJBEMHOMY YCHIIMIO TIO BEpXHEH moadope, MOKHO 000MTHCH O€3 OCHACTKHU €€ TUIaBy-
YECThI0 WJIM UCIOJb30BaTh €€ MUHUMAJIbHYIO BEJIMYMHY. DTOT BApUAHT OCHACTKU OOJIbILE MOJ-
XOJUT JJIsl TpaJieHUsl Ha OONbIINX IIyOMHaX, MpaBjaa, B 3TOM Clydyae 3HaYUTENbHO BO3PACTalOT
BEJIMYMHBI 3aTPY3KU U JJIs1 KOMIICHCAIIMY BEPTUKAIBHON COCTABIISIONICH HIDKHUX KaOemeil.

Hcnonp3oBaHne METOIUKH IMO3BOJISET MOA00PaTh BApHAHT OCHACTKH, KOT/A TY)X BEpXHEU
no00pbl UAET Ha TOBEPXHOCTH, a PACMoOpHasi JOCKA OCTAeTCs B 3ariyOJICHHOM COCTOSHHH. B
ATOM ClIy4ae BO3pacTaeT BEJIMYMHA MOABEMHOM CHJIBI IO BepXHEH moadope, o0ecrieueHrne KoTo-
POii BO3MOXHO C TIOMOIIBIO TUApoarnHaMuueckux ycrpoiictB (I'1Y) ¢ Gonpimmu ruapoanHaMu-
YeCKUMH K03((HUITMEHTaMH TIOJJbEMHON CHJIBI. B 9TOM cilydae oTMeuaeTcss yMEHbBIICHHE 3arpy3-
KH 110 HWKHEH TT0100pe U COCPEIOTOUCHHOM 3arpy3KH [5].

[Ipn HaxoXACHUM MApaMeTPOB 3arpy3KH MO HIDKHEH MoAOOpe M KOHIIEHTPUPOBAHHOW 3a-
IPy3KH CJEIyeT YUUThIBaTh, YTO BO3MOXKHO BBIHYKJIEHHOE INE€pepaclpe/ieieHe YacTu 3arpy3Ku
M0 HWXHEH moadope, BCIEACTBUE OOJIBLION €€ BEJIMYMHBI, HA KOHUEHTPUPOBAHHYIO 3arpy3Ky,
OJIHAaKO TIPU ATOM CJIEIyeT COXPaHATh PABEHCTBO CYMMapHOW UX BETUYHHBI.

Ha puc. 5 nmokazaHo nmpoCTpaHCTBEHHOE MOJIOKEHHUE TPAJIOBOW CHCTEMBI. [ TOro 4Tto0bl Ipo-
MBICEJ CKyMOPHH OCYILECTBIISLICS Oonee 3 PeKTHBHO, HAM HEOOXOIMMO, YTOOBI TPAIOBBIE IOCKU HE
BBIXOJIIJTH B BEPXHUE CJIOH, a IIJIM YCTOMYMBO B CPEAHUX TOPU30HTAX, a TPaJl MPOXOIMI 10 TOBEPX-
HOCTHU. JIJ1s1 3TOr0 MBI Oy1eM PUMEHATh METOJJUKY paciyeTa OCHACTKU BXOJHOTO YCThS TpaJia.

v%—\ BepxHui kabens

[locka
HupHmih kaGene

a

i

Bepxui kabens

Hukrmin kabenb

YanuHenne kabens/ \ KoHugRTp1poBaHHas
3arpyara

0

Puc. 5. IIpocTpaHCTBEHHOE TION0KEHHE TPATOBON CUCTEMBI: & — 0€3 YIUIMHEHUsT HIXKHET0 Kaders;
0 — ¢ YIUTMHCHHEM HIDKHETO Kabems



Jns pacueTa XapaKTEpUCTUK TPAJIOBBIX CHUCTeM ObLIO BbIOpaHO Tpu Tpama: PT80/396,
PT90/504, PT160/768, rae nBa mocieqHUX HOBBIX Tpajia ObLIM CHEIUAIBLHO CIPOSKTHPOBAHBI
JUTSL TIpOMBICIIa CKyMOpuu. PacueTsl IpOBOAMIUCH IyTEM UYWCICHHOTO MOJECIUPOBAHMS B IMPO-
rpamme «Hactpoiika TpajoBeIX cucTeM», pa3paboTaHHOi Ha kKadenpe «IIpoMblnuieHHOE PBHIOO-
J0BCTBOY». HauanbHBIMU yCIOBUSMHU OBLTH BBIOpaHBI ITyOMHA X0Aa TOCKU — 15 M, CKOpPOCTh Tpa-
nenusi — 6 y3, cynno — PTMC, nongsemnuas cuia — 9,68 kH, AL — 7 M2, TpajoBbIE JOCKU — 7 M.

PesyabTaTsl MmogeanpoBanns Tpaja 80/396:

OOmast Macca 3arpy3ku— 1924 kr.

V nnvHeHnue HrkHero kaoemns — 0,8 m.

PaccrosiHue oT TpanoBoil nocku 10 cyaHa — 183 M.

PackpsiTre BXoqHOTO YCThs Tpana — 40/45 M.

Jnuna ka6eneii — 80 M.

Pe3yabTarsl MoaeaupoBanus Tpasaa 90/504:

O6mas macca 3arpy3ku — 1672 Kr.

V nuHeHnne HKHEro kaoems — 1,5 m.

Paccrosinue oT TpanoBoit 1ocku 10 cynHa — 218 M.

PackpeiTre BxomHOTO yCThs Tpaia — 45/50 m.

Jymaa xa6eneid — 80 M.

PesynbTaTsl MogeanpoBanns Tpaja 160/768:

OOmas Macca 3arpy3ku — 2206 kr.

V nyiMHeHue HKHEero kaoemns — 1,5 m.

Paccrostnue ot TpasioBoii 1ocku 10 cyqHa — 205 M.

PackppiTre BXOJHOTO YCThs Tpana — 45/45 M.

Jnuna ka6eneii — 80 M.

Hcxons u3 pe3ynbpTaToB MOACITUPOBAHUS, MOKHO CJIIENATh BBIBOJ, YTO JJISI MIPOMBICIIA IIO-
BEPXHOCTHBIX CKOIUICHUH CKyMOpuu Oosiee moaxoaut obmeraennsiid Tpan PT90/504. On oGecrie-
YUBaeT OOJIbILIIEE PACKPBITHE MO CPABHEHUIO C JAPYTHMH PacCMaTpUBAEMBIMHU TpallaMU, UMEET
MEHBIIYI0 Maccy, COOTBETCTBEHHO U CTOMMOCTh, ¥ TIO3BOJIIET 00JIaBIMBATh JIETHUE TOBEPXHOCT-
HBIE€ CKOTUIEHUS CKyMOpuu 6omee 3(pPpexTuBHO.
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SUBSTANTIATION OF PARAMETERS OF THE TRUST FORMULA FOR THE FISH-
ERY OF SUMMER SUMMER FISHERIES

The resumption of the mackerel fishery is associated with an increase in its stock. In this article,
summer gatherings of Japanese mackerel were analyzed and indicators of sufficient opening of the
mouth of the trawl are given. By numerical simulation, three designs of trawls were compared for the
Japanese mackerel fishery and recommendations for their tuning were given.
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XAPAKTEPUCTHUKHU TPAJIOBBIX CUCTEM VIS TIPOMBICJIA COBPEMEHHBIX
N IMTPOI'HO3UPYEMBIX CKOIIVIEHUU CAPJIUHBI-UBACHU

Bo306HO61€HUE NPOMBICAA CAPOUHBI-UBACU CBA3AHO C Y8eaudeHuem eé zanacos. Ilpoana-
JIUBUPOBAHDBL JIeMHUe CKONJIEHUs. CAPOUHBI-UBACU U NPUGEOeHbl NoKA3amenu 00CMamoyHbX pac-
Kpblmuti 6X00H020 ycmbvsi mpana. Ilymem yucieHHo20 MOOenupoeanus nposeodeHvl CPAGHeHUs.
mpex KOHCMPYKYULL mpanoe 0Jis NPOMbICAA CAPOUHbI-UBACU U OAHbL PeKOMEeHOayuu no ux Ha-
cmpolike.

[uknuyeckue mepuopl YUCICHHOCTH aTbHEBOCTOUHOM CapAWHBI-UBACH JAOCTATOYHO IIIH-
poko omucanbl B autepatype [1]. [Ipu 3ToM uccnenoBaHue xapakTepa CKOIICHHM, WX MPOTS-
KEHHOCTh U IJIOTHOCTh TaKXXe MOKa3bIBACT HIEHTUYHOCTh TAKUX CKOIUICHUN B IIUKIMYECKHX I1e-
puojax uynucieHHOoCcTH. [103TOMy MOaX0bl K ONPENEICHUIO XapaKTEPUCTUK TPATIOBBIX CUCTEM OYy-
IyT COBIAJaTh C IPUMEHSIEMBIMU PaHEE, HO C YUETOM COCTOSIHUSI COBPEMEHHOT0 (hJ10Ta, a TakkKe
Pa3sBUTHA PHIOOTIOBHBIX TEXHOJIOTUI HOCUT MHHOBAIIMOHHBIN XapakTep.

HccnenoBanus ombiTa paboThl (proTa Ha MPOMBICIE AATBHEBOCTOYHOM CapAWHBI-MBACH B
2016 r. mokasayu, 4TO CIAeIaHHBIC BHIBOJIBI B paboTe [2] MOATBEPAMINCH:

- ONBIT KOIIETHKOBAHUS SIBJISIETCSI B OCHOBHOM YTPau€HHBIM, MOCKOJIbKY MPAaKTHYECKU Ha
BCEX Cy/IaX yJIOBHI OB OY€Hb MaJICHbKUMU 23 T;

- TI0 TPaJOBOM cxeme paboTalu CpeAHETOHHAXHbIE cyAa U JOoBUIH 25-30 T, HCKITIOYast CMsI-
THE yJIOBa MPH CJ]auu €ro Ha I1aBoasy.

Opnako ckormieHus: capauHbl 3HaunTenbHbl (400 T U Oomee), U HA MPOMBICIE CApPIUHbI-
MBaCH MOTYT OBITh 3aJIeHICTBOBAHbI KPYITHOTOHHAXHBIE CYJIa C 3aMOPO3KOl MPOTyKLUH.

[ToaToMy B 3TOM CiIyyae MOXHO pacCMaTpUBaTh JIBE CXEMBbI:

1) Bbu10B 25—30 T capAMHBI ISl UCKJIFOUEHUS CMSTHS YJIOBa;

2) 3HAYUTENBbHBIN BBIJIOB CapAMHBI M BBUIMBKA YJIOBA C MMOMOIIBIO peiOOHacoca (puc. 1).

Puc. 1. CxeMbI BBUTMBKH YJIOBOB C IIOMOIIBIO PRIOOHACOCOB: | — TPalOBBIH MEIIOK; 2 — MIJIAHT
pBIOOHOCOCA TS BBUITMBKH YJIOBa; 3 — BXOJHOM MaTpyOOK (MM peIOOHOCOC IEHTPOOESKHOTO THIIA);
4 — pp1bOHAcOC BaKyyMHOTO WJIM BOJAOCTPYHHOIO THIA; 5 — B HAKOMUTEIbHBINA OyHKEp
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B a1ux ciydasx HE0OX0IMMO Ha CyJax UMETh COBEPIIEHHO pa3HbIe MEIIKU: B IEPBOM CIIy-
4ae MOXKHO HCIIOJIb30BATh MHOTOCJIIOMHBIE MEIIKH 22 M; BO BTOPOM CJIydae Hy>KHO MCIOJIb30BaTh
MEIIKU OJJHOCJIOMHBIE U JYIMHHBIE.

Cama KOHCTPYKIMS TPaJIOB JOJKHA 00ecrieuuBaTh CKOPOCTh OYKCUPOBKH 5—6 y3, Ha puc. 2
MOKa3aHbl 3XOTPaMMbl CKOIUIEHHM capiuHbl. Kak MOXHO 3aMeTUTh, CKOIUIEHUS CapAMHbBI U
CKyMOpHMH CMeEIIaHHbIE, OCHOBHBIE IUIOTHOCTH KOCSKOB CapIUHBI HAXOAATCS B IMOBEPXHOCTHOM
cJioe, B HOYHOE BpEMsi CKOIUICHHUSI CKyMOPHH M CapIMHBI TIEPEMEITUBAIOTCS.
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Puc. 2. ®parmeHT 3X0rpaMMbl CMEMIAaHHBIX CKOTUICHUN CapAMHBI M CKyMOPHH C OLICHKaMH YUCICHHOCTH U
OrOMacCchl KOCSIKOB, CBETIIOE BpeMs cyTOK (peiicoBbiit oTuer HUC « TUHPOY, neto 2016 1.) [3]

[TockonbKy y OOJIBIIMHCTBA CYJJOB OTCYTCTBYET BO3MOXKHOCTh TaKOW COPTUPOBKH, OOJIBIINIA
MHTEPEC BBI3BAET 00JIOB IUIOTHBIX KOCSIKOB MJIM I'PYII KOCSIKOB CKyMOpHUHU B JHEBHOE BpeMs Cy-
TOK M OIpEJIEIIEHUE NTapaMEeTPOB BXOJHOI0O YCThs Tpajia. Kak MOXHO 3aMeTuTh (puc. 2), OCHOB-
HbI€ XapaKTEPUCTUKH CKOIJICHUH CapJUHbI-UBACU U CKyMOPHH COBIAJAIOT, IOATOMY XapaKTepH-
CTHKH TPAJIOBBIX CUCTEM TaKXKe COBIAAa0T. [loaToMy, ncnomnb3ys naHHbIe paboTH [3] A cKyM-
OpuH, IEpeHeceM UX BBIBObI 7Sl CAp/IUHbI-UBACH:

- BepTUKaJIbHOE packpeithe H_ =40 M, ropusonTansHoe B =70 m;

- UCXOIs W3 MOoAeIupoBaHus Tpex TunoB TpanoB (PT80/396, PT90/504, PT160/768), mis
IPOMBICJIa TIOBEPXHOCTHBIX CKOIUICHHM capJMHbI-MBAcH OoJiee MOJIXOAMT OOJIErYeHHBIN Tpaj
PT90/504.

Xapakrepuctuku 1 cynHa tuna PTMC: ckopocts — 6 y3; o0mias macca 3arpys3ku — 1672
KT; yIJIMHCHUE HIDKHETO Kabens — 1,5 M; paccTosiHEE OT TpajoBOM JOCKH 110 cyaHa — 218 m; pac-
KpBITHE BXOJHOTO ycThs Tpana — 45/50 m; anuna kaGeneit — 80 m; mis cynna tuna CTP: cko-
pocTh — 5 y3; obmas Macca 3arpy3ku — 1603 xr; yummHeHue HmKHero kabens — 0,8 M; paccTos-
HUE OT TPAJOBOU JTOCKHU 10 cynHa — 205 M; pacKpbITHE BXOAHOTO YCThsl Tpana — 40/45 m; nnuHa
kabeneit — 80 M.

Hcxons U3 pe3ynbTaToB MOAETUPOBAHUSA, MOKHO CJIIENaTh BBIBOJ, YTO JJIsl MPOMBICIA IO-
BEPXHOCTHBIX CKOIJICHUH capIuHBI-MBacu OoJiee moaxoauT obierdenHsiid Tpan PT90/504, koto-
PBII MOXKET MCIOJIB30BaThCs Ha KPYIHOTOHHAXHBIX M CPETHETOHHAXKHBIX cynax. OH obecredn-
BaeT OoJiblliee PACKPHITHE IO CPAaBHEHHWIO C APYTUMH PAacCMAaTPHBAEMBIMH TpallaMH, HMEET
MEHBIIYI0 Maccy, COOTBETCTBEHHO M CTOMMOCTb, U IO3BOJISIET OO0JIAaBIMBATh MOBEPXHOCTHBIE
CKOTUICHHS CapIUHBI-UBach YPPEKTHBHEH.
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The resumption of the mackerel fishery is associated with an increase in its stock. In this article,
summer gatherings of Japanese mackerel were analyzed and indicators of sufficient opening of the
mouth of the trawl are given. By numerical simulation, three designs of trawls were compared for the
Japanese mackerel fishery and recommendations for their tuning were given.
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O PAIIMOHAJIBHOM ITPOMBICJIE IAMUHAPHUEBBIX BOJOPOCJIEN

Payuonanvroe ucnonvsosanue ecmecmeenHbix pecypcos 1aMUHaApUesblx 6000pocieli 00x4c-
HO 6a3UposamvCsi HA OUONOSUYECKUX 0COOEHHOCMSX NPOMBICI08020 6UOA U YHUMBIEANb IKOHO-
MU4ecKyro yenecooopaznocms. Buloop yuacmkoe npomwsicia 6000pocietl 00NHCeH ONPedensimbpCsl
Gumoyenomuueckolu cmpykmypou u npoOyKYUOHHbIMU NoKazamensamu 3apocieil. Pacnonoce-
HUe yuacmka OOJHCHO NoOpa3ymesams NOCMOAHHLIUL NPUMOK 2eHeMU4ecK020 Mamepuana O
60300H061eHUsL 3apociell. Hauborbuee enumanue npu opeaHu3ayuu npomMvlcia 6000pociell ce-
dyem yoensimb 8b100py 0pyous 1086d.

Beenenue

JHanbHeBocTouHble MOpst Poccun xapakTepusyloTcs MHOTooOpa3ueM BHUJOB U 3HAYUTEINb-
HBIMHU 3amlacaMu BOJOPOCIEH, B 0cOOCHHOCTH OypbIX. IIpombicen JlaMHHApHEBBIX BOAOpPOCIEH
OCYIIIECTBIIAECTCS TOJIBKO B FOKHBIX pernoHax (tor [Ipumopss n CaxanuHckas o06macts). B ceBep-
HBIX paiiOHaX OH MPAKTUYECKH OTCYTCTBYeT. [Ipu opranuzamiy npombIciia HEOOXOJUMO YUUTHI-
BaTh 3HAYCHUE NMPHUOPEKHBIX 3apOCIEH NI BCEM MOPCKOW AKOCUCTEMBI. MakpopuTOOEHTOC SB-
JSIeTCsS. OCHOBOM BCEX MPHUOPEKHBIX OMOIEHO30B M OCHOBHBIM MCTOYHHKOM MOCTYTIJICHUS Opra-
HUYECKHUX BellecTB. MeIKOBOIHBIN BOIOPOCIIEBbIN MOSIC CIYKUT OaphepoM, 3aep>KUBAIOIIUM, C
OJTHOW CTOPOHBI, TEPPUTECHHBIE CTOKU (M aHTPOIIOTEHHBIE B TOM YHCJIE) U CHHXKAIOIUM Oepero-
BYIO a0pasuio, ¢ Jpyroil CTOPOHBI, 3aJIePKUBAET PACHPOCTPaHEHHUE TITyOOKOBOJHBIX MECKOB Ha
MEJIKOBOJIbE, COXpaHss TBEpAbIe TPYHTHI U TEM CaMbIM MOJAEPKKBasi MPOAYKTUBHOCTH. Chop-

11



MHUPOBaHHAsI 332 BETETAI[MOHHBIA MMEPHOJ| PACTUTEIIbHAS Macca 3aTeM MPEeBpaIlaeTcs B PacTBO-
PEHHOE OpPraHUYeCKOE BEIIECTBO, B OPraHMYCCKH M HEOPTaHUYECKUN NETPUT, HCIIOJIb3YyEMbIH
Pa3IMYHBIMH )KUBOTHBIMH Iebda. [TocTyuieHrne opraHudecknx BEIIECTB B OKPYIKAIOIIYIO Cpe-
NIy TIPOMCXOJUT KaK MPH JKU3HU PACTCHUH B BHJIC PACTBOPCHHBIX BEIECTB, TAK U MOCIE Pa3iio-
JKEeHUA clioeBUIll. Makpo(UTHI y4acCTBYIOT U B OCAIKOHAKOTUICHUH TIPUOpexkHOM 30HBI. [IoHATHO,
YTO MPH TAKOW POJIH JIFOObIC U3MEHEHUsT MaKpO(PUTOOCHTOCA TIPH aHTPOIIOTCHHOM BO3JICHCTBUU
OTPaXKAIOTCS Ha JIPYTUX 3BEHbSIX JKOCHCTEMBI. Kpome BBINOIHEHUs MPOIYyKIMOHHOM M CTPYK-
TypHOU (GYHKIHH, MPUOPEIKHAS PACTHTEIBHOCTD SIBJISICTCS MECTOM Pa3MHOXKCHHS U OOUTAHUS
MOJIO/IM ¥ B3POCIIBIX 0COOCH IIEI0ro psijia MOPCKHUX PBIO U OSCTIO3BOHOYHBIX.

B cBsi3u ¢ 3TUM Ype3BBIYAHHO BaXKHBIM SIBJISICTCS BRIPA0OTKA PEKOMEH/IAIUI 110 PalluOHAIb-
HOM SKCIUTyaTallid PECYpPCOB MPOMBICIOBBIX (M MOTEHIUAIBLHO MPOMBICIOBBIX) JIAMHUHAPUEBBIX
BOJIOPOCIICH, UTO U SBJISIOCH IEJIBIO JAHHOM PabOTHI.

Pe3yabTaThl U UX 00CYKIEeHUE

B Hacrosmiee BpeMs HamOojee BaKHBIM TPEICTABISIETCS pa3paboTKa MPHUHIIMIIOB PaIlfo-
HAJIBHOTO HCIIOJIb30BAHUS €CTECTBEHHBIX PECYPCOB, KOTOPBIE IOHKHBI 0a3WpOBATHCA, MPEKIE
BCET0, HA OMOJIOTMYECKUX OCOOEHHOCTSX MPOMBICIOBBIX BHIOB M MPH ATOM YUUTHIBATH IKOHO-
MUYECKYIO 11e1ec000pa3HoCcTh. [IOHITHO, UTO OTPOMHBIE PECypChl, HaXOIAIINECs B TPYAHOJI0C-
TYIHBIX paiioHaX, MOTPEOYIOT CEPbE3HBIX BIOXKEHUN M OYIyT SKCIUTyaTUPOBATHCS B MOCIICIHIOIO
ouepenb. A y4acTKU C XOpOIIe TpaHCHOPTHOW MH(MPACTPYKTypoil, OlHM3KHUe K MecTaM Iepepa-
OO0TKH, O’)KMUJAET BOZMOXHBIN niepenpomeicest. [loaToMy pekoMeHIanu T0JKHBI yYUTHIBATh J10C-
TYIHOCTb PECYPCOB JJIsl SKCILTyaTal|u.

Ecnu mocMoTpeTh Ha TaHHBIE TTO0 OCBOCHUIO BBIJICIECHHBIX KBOT IO parioHaMm [lanpHero Boc-
ToKa (pHc. 1), MOXKHO 3aMeTUTh, YTO HaHOOJIbIIIEE OCBOCHHE HAOIIOJAaeTCs] UIMEHHO B pailoHaX C
pa3BUTON HHPPACTPYKTYpPOH M BO3MOXKHOCTHIO MHHHMAJIBLHOTO HCITOJIB30BAHHUS TEXHHUYECKHX
cpenctB (3anaanbiii Caxanus u FOxuoe [Ipumopsbe).

80
71,4
70
60 55
50
% 40
30
20
10 68 36
0,4 0,05 ’
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OXOTCKOro CaxanuH CaxanuH Kypunbl Mpumopbe [Mpumopbe
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Puc. 1. OcBoeHHE peKOMEHIOBAHHOTO BHLJIOBA IAMHHAPHUEBBIX BOAOpOCe B J[aNbHEBOCTOYHOM PETHOHE
(xpome Kamuarku u CeBepHBIX Kypwil, T11e IpOMBICEI HE OCYIIECTBIISIETCS])

Br160p yuacTkoB mpoMBICIa BOAOPOCIICH TOKEH OCHOBBIBATHCS HA (PUTOIIEHOTHYECKOMN Xa-
paKTEPUCTUKE U TMPOTYKIMOHHBIX IOKa3aTeNAX 3apociied. B moceneHusx NpoMBICIOBBIM BUJ
JOJDKEH JOMHHHUPOBATh B CBOEM sIpyce. buomacca mpomMbICI0BOrO BUAA HE MOXKET HACUUTHIBATh
menee 1 kr/m”. TIpOEKTHBHOE MOKPEITHE B 3aPOCIISIX TOJKHO COCTaBiATh oT 50 10 100 %. Pacro-
JIO’KEHUE y4acTKa JIOJDKHO IMOAPA3yMEBaTh MOCTOSIHHBINA MPUTOK T€HETUYECKOTO MaTepHuaia s
oOecrieueHHs BO30OHOBJICHHUS 3apociieil. J{sl 3TOro Hy>)KHO yYUTHIBATh CXEMY TEUEHHH, KOTOpas
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OyJeT HOCTaBIATh (parMeHThl CIOEBUIL CO CIIOPAMHU U CIIOCOOCTBOBATH MOCTOSSHHOMY ITOIIOJIHE-
HUIO LIEHOMOMYJISAIUUA. B IpOTUBHOM cllydae MOCTOSIHHAS SKCILTyaTalrs B COBOKYITHOCTHU C €CTe-
CTBEHHOH (hIyKTyanuei Kak YUCICHHOCTH CaMOM LIEHOIOMYJISAINH, TaK ¥ THIPOJIOTUIESCKHX I1a-
pamMeTpoB MOCTENEHHO MPUBEIET K OCKYICHUIO 3araca Ha y4acTKe.

Tax, y 6eperoB IIpumopbsi mpombicen JaMUHApUEBBIX BOAOPOCIEH MPOBOAWIICS C Haydaja
XIX B. [1]. Ho 1900 r. ero o6bem nocturan 240 Teic. T, 3anac B 1930-1934 rr. 6611 onpenesneH B
264,2 toic. T [2]. K HacTosiiemy BpeMeHU BbIIOB CHU3MICS 10 0,2—2 THIC. T, @ TPOMBICTIOBBIN 3a-
nac cocrasisier 10-84 toic. T [3].

WNuas xaptrHa HaOMIOMaeTCs B MpHOpEekbe 10KHBIX Kypriibckux octpoBoB. OCBOCHHE pe-
CypCOB JTaMUHAPUEBBIX BOJOPOCIEH 10KHBIX KypHIIbCKIX OCTPOBOB aKTUBHO MPOUCXOIMIO B TE
roJipl, KOTJja OCTPOBAa HaXOAWINCH NOA ropucaukuuen SAnonun. M3BecTHO, 4TO Ha 0. XOKKaiI0
(octpoBa Manoit KypuiabCckoii rpsiibl aIMUHUCTPATUBHO BXOAMIN B OKpyT Hemypo 0. Xokkaiino)
00BeM JIaMUHAPHEBBIX BOJOpociiel, MoObIThIX B 1940 1., cocTaBmsut okoyio 80 ThIC. T B BO3IYIII-
HO-CyXOM Bece, T.e. 0koso 560 Teic. T celpua [4]. OueHka 3amacoB IPOMBICIOBBIX BOJOPOCIIEH,
npoBeneHHas B 1964 r., mokaszaia 00beM 3armacoB JaMHHAPUEBBIX Bofopocieit nopsiaka 450 Teic.
T [5], a oOmwuii 3amac pecypcoB r0kKHBIX KypuibCkux ocTpoBoB mpeBbicui 1 miH T [6]. B Ha-
cTosee BpeMs o01as 6uoMacca MpOMBICIOBBIX JTaMHUHAPUEBBIX BOJAOPOCIEH B MPUOPEKHOMN 30-
He I0KHBIX Kypunbckux ocTpoBoB cocTaBisieT 593 Teic. T. O0beM 3amacoB MEePCIEKTUBHBIX IS
MIPOMBICIIa BHJIOB OypBIX BOJOPOCIICH OPHEHTUPOBOYHO oreHuBaeTcsi B 540 Toic. T [7]. Takum
00pa3oM, 3HAYUTENbHBIH 00BEM BBUIOBA B TE€UEHHE MPOJOJDKUTEIBHOTO BPEMEHU HE MPUBET K
OCKYJICHHIO 3aI1aCOB BOJIOPOCIJIEN B JAHHOM paiiOHE.

HaunOonpiiee BHUMaHUE TPU OpraHU3aIMU MIPOMBICIA BOAOPOCIEH CeayeT yIeNnsiTh BBIOOPY
opyaust JioBa. B Hacrosiiiee Bpemst pocCHiiCKre pbIOaKu MPOBOAAT MPOMBICEN KaH3aMHU U IIPU TIOMO-
1 BOJ01a30B. [Ipu 3TOM CeTyIoT Ha HU3KYIO MPOM3BOAUTENHFHOCTh PYyYHBIX OpyAuit moBa. Huskas
3¢ PeKTHBHOCTD, 10 HAIIEMYy MHEHHIO, ONpENENSeTCs] He MPOU3BOJUTENILHOCTHIO JaHHBIX OPYAUH
JIOBa, a CBs3aHa, MPEXKJIE BCETr0, ¢ HU3KOM CTOMMOCTBIO BOJOPOCIEBOTO CHIPhS MO CPABHEHHUIO C JI0-
BOJIBHO JIOPOTMMH BaTIOTOEMKHMH OOBbekTamMu. [Ipy 3TOM B OOJNBIIMHCTBE CTpaH MHpa, T00BIBAO-
[IUX BOAOPOCIH, YCHEIIHO MPUMEHSIOT UIMEHHO Py4YHOM cOOp, KOTOPBIA COXpaHSET MPOMBICIOBBIE
pECypChl U OKa3bIBa€T MUHUMAJIBHOE BO3/IEUCTBUE Ha 3apociiv Bogopociei [8]. Cpenu akTUBHO UC-
MOJIB3YIONIMX MEXaHU3UPOBAaHHbIE CLIOCOOBI 100U Bhiemsiercss Hopserust u dpaniust.

Kak mpumep >pQGeKTUBHOCTH PY4YHOTO cOOpa BOJOPOCTECH NMpU MOMOIIM KaH3bI, MOKHO
BCIIOMHUTH UCTOPHIO TTpoMbIciia tamuHapun B [Ipumopse (puc. 2), rae ao 1905 r. exeroaHo kaH-
3aMHM BbUIABINBAIOCH 10 250 ThIC. T. COBEPIIEHHO HE UCIIOJIB3YIOTCS HALIEH MPOMBIIUIEHHOCTHIO
OeperoBbie BHIOPOCHI, 00HEM KOTOPBIX OBIBACT JOBOJIBHO 3HAUMTEIbHBIM. [Ipy 3TOM 3aTpaTthl Ha
cO0p OeperoBbIX BEIOPOCOB CYIIECTBEHHO HUKE MMPOMBICIIOBBIX.
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13



HeonHokpaTHble MONBITKH MEXaHU3UPOBATh MPOMBICEN Bojopociiell B Poccun yarmie Bcero
NPUBOAMWIM K MOAPBIBY pecypcoB Bogopocieil. Tak, B bapenueBom mope B 1985 r. Obltn ucmsl-
TaHbl J100BIBAIOIIME YCTPOICTBA (Iparu) HECKOJIBKUX BUIOB IO THUIy HOPBEKCKHUX Jpar. beuio
YCTaHOBJICHO, YTO BCE OHU UMEIOT OJJHH M T€ )K€ HEJIOCTATKU: HETaTUBHO BO3JIEMCTBYIOT HA JIOH-
HBIM CyOCTpaT U JOMyCKaloT OO0JbIIOE KOJIMYECTBO MPOMBICIOBBIX noTeps [10]. [Toxoxas cutya-
s Habmoganack B benom mope [11], rae Takxke, Hapsiay ¢ pyYHbIM JIOBOM, CYILIECTBYET U Me-
XaHU3UpOBaHHas A00bua Aparamu [12]. B HekoTopbIX palioHax Takoe W3MEHEHHE IPUBENO K
MOJBM)KKaM MATKUX T'PYHTOB U 3aMbIBAaHUIO KAMHEH.

HeraruBHoe Bo3neicTBUE Ha pecypchl BOJOpOCIel MpoMbicia (GUKTEeHaMU y 0-BOB Maioit
Kypunbckoit rpsabl yke OlrucaHo J0CTaTouHO nmoApooHo [13, 14].

B 2016 r. BO3HUK BOMPOC O MPUMEHEHUH €II[€ OJHOTO OPYIHs MPOMBICIA — MOTY>KECTKOTO
nojicexkaTessi, KOTopblii Brepsbie nossuics B «IIpaBunax peiGosoBcTBa» B 1989 r. kak paspe-
[IEHHOE OpYIHe JIOBA I JOOBIYM JaMHHApHUU Ha riryomHax cBbime 15 M [15]. Oxgnako no Ha-
CTOSIIIIETO BPEMEHU Ha MpOMBICIE HEe MpuMeHsics. OLeHKa ero BO3AeHCTBUS Ha MOCEIEeHUs Jia-
MUHApHUEBBIX BOJOPOCIEH U MOHUTOPUHI 3a BOCCTAaHOBJIEHHEM 3apocCieil mociae mpoMblcia Kak
MHUHHMMYM B T€U€HHUE 2 JIeT He MPOBOAWINCh. K ToMy e, IpUMEHEHUe Cpe3alolux opyIuil 1oBa
JIOTIOJTHUTEIBHO TPeOyeT MPOBEACHUS 3aYUCTKU I'PyHTa OT OCTABIIMXCS PU3OUJIOB U YEPELIKOB
[16]. Bo3BpaT kaMHell U MeIMOpPAaTHUBHBIE MEPONPUATHS Ha yyacTKax MPOMBICIA, POBOAUMBIE
JUTSL OYMCTKH KAMEHUCTOI0 cyOcTpara OT pU30UI0B U YEPEUIKOB, UMEIOT OFPOMHOE 3HAUEHUE IS
COXpaHEHMsI peCcypcoB. DTO OCHOBA ISl MPUKPEIUICHUS CIIOp U (GOpMUPOBaHUS OYyIyLIMX 3apoc-
neil. K Tomy >xe, mpubpexHbie 3apocian BOJOPOCIEH HE MO3BOJIAIOT PACIPOCTPAHSATHCS PHIXJIBIM
IECUaHbIM TPYHTaM B MEJKOBOJHYIO 30HY. OCOOEHHO 3TO aKTyalbHO AJIs H0KHBIX Kypuibckux
OCTPOBOB, I'/ie 0OJIbIIIast YaCTh AKBATOPUH 3aHsTA MECKaMH.

[IpuMeHeHne pa3IUYHON CTENEHH CIO0XKHOCTH OPYIUM MEXaHU3UPOBAHHOI'O JIOBA JOJIKHO
ObITh OOOCHOBAHO U TIIATEIBHO HUCCIENIOBAHO B XOJE€ MOHHUTOPUMHIA MMEHHO Ha ydyacTKax Ipo-
MbIcaa. JIOMKHBI yUYHUTBHIBAThCSl OMOJIOrMYECKHE OCOOEHHOCTH BMJIA, IEHOTHYECKUE XapaKTepH-
CTHKH 3apOCiieil U TOMUYECKHEe YCIOBHs (0COOCHHOCTH TPYHTA U penbeda, XapakTep U HarpaBiie-
HHUE OCHOBHBIX T€UEHUH, pO3a BETPOB).

[Ipumensiemoe opyaue j0Ba HE JOJKHO HapyllaTh MOSCHOTO paclpe/esIeHusl U CO3/1aBaTh B
N0sICE 3HAUUTEIBHBIX PAa3pbIBOB, MOCKOJBKY ATO YCHIUT T'MIPOAMHAMHYECKOE BO3AEHCTBHE Ha
MOJIOY10 TIopociib. CIIophl JIAMUHAPUEBBIX BOJOPOCICH MEepeMeIIaoTcs BMeCTe ¢ (hparMeHTaMu
CJIOCBMILIA B HAIPABJICHUU JBM)KEHUS BOJblL. bonblnas 4yacTh Cop ocefaeT HelaleKo OT MecTa
IIPOU3pACTaHMs] MAaTEPUHCKOTO CJIOEBUIIA. Y CUIEHHE TMIPOJUHAMHUKU MOXET MPUBECTH K BbI-
MBIBaHUIO (PparMEHTOB CJIOEBHINA CO CIIOPAHTHUSAMHM 3a MIPEACIIbl MPUOPEKHON 30HBI JTMO0 Ha Oe-
per. C Tol ke 1eIbp0 He0OX0MMO OCTaBIIATh HA yyacTKax mpombiciia He MeHee 10 % MaTo4HbIX
CJIOEBHIL. A TNpH NPUMEHEHUM JIIOOBIX MEXAHW3MPOBAHHBIX OPYAMH HMPOMCXOIUT TOTAIBHOE
YHUYTOXKEHUE OOJNBIINX IUIOMIAJCH, YTO CHIKAET BEPOSITHOCTh HOPMAIBHOTO BO30OHOBIICHUS
3apOCiIei.

K umcny HeratuBHBIX (PaKTOPOB MPU MEXaHU3UPOBAHHOM J00bIYE CTOMT OTHECTH Hapylle-
HUSI PEKOMEH/IOBAaHHBIX [NIyOUH IIPOMBICIIA, TOCKOJIBKY 3aBEIeHUE Ta0apuTHOTO Opyaus TpeOyeT
HAJIMYMA Cy/lHA, a MAaHEBPEHHOCTh CyJaHa TpeOyeT Oe3omacHOi rimyOuHbI 1oj KuiieM. [IoHsATHO,
YTO CYJHO OyJeT MPEeuMyIIeCTBEHHO paboTaTh Ha TIIyOMHaX CcBeIme 6 M. B paiione 0-BoB Maioit
Kypuibckoit rpspl Ha Takux TITyOMHaX cocpenoTodeHo 58—86 % mepBOrofHUX CIOEBUII JTaMU-
HapUEBBIX BOAOPOCIIEH, KOTOpble OyAyT YHUUTOXKATHCS B IIEPBYIO Ouepeb. UTO HEraTUBHO CKa-
JKETCs Ha BO30OOHOBIIEHUH 3apOCyei B TIOCIIEIYIOINE OBl

HecmoTps Ha HeraTMBHBIM ONBIT MEXaHU3ALMM MPOMBICIA BOAOPOCIEH, HYyKHO OTMETHUTH,
YTO €CTh M NOJOXHTENbHbIE MpuMepsl. B yacTHOCTH, B XabapoBCKOM Kpae MOACPHU3UPOBAIN
BOJIOPOCIIEBYIO TPEOEHKY, YTO MO3BOJIMIO MUHUMHU3UPOBATh BO3/IECHCTBHE HA 3apPOCIIN CaXxapUHbI
anoHckol [19]. B nanHOM citydae npu mpombIcie ObIIM YUTEHBI 3 BaXKHBIX YCIIOBHSI: HEOObINAS
muprHa rpedeHku (1,2 M), He MO3BOISIONIAs YHUYTOKATh 3HAUUTEIbHBIE 110 IUIONAAN MOCene-
HUSI, U3BATHE B MEJIKOBOIHOM YacTH 3apocieil (IiayOuHbI mpoMbicia 10 6 M), pa3paboTaHHas U
KOHTpOJIMpyeMasl TaKTHKa MpoMbIcia (Mcrojb30BaHue xonoTa U GPS-HaBuraTopa, 4ro mo3Bo-
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JISLUTO BECTH CEJICKTUBHYIO 100bI4y) [17]. OgHako anmpoOupoBaHue BOJOPOCICBON TPEOCHKH B ce-
BepHOil yact Oxorckoro mopst B 2001-2005 rr. mposeMoHCTpUpOBaIoO OOJIbIINE MOTEPU YJIO-
BOB, IIepenaxuBaHue cyocTpaTa U HEraTUBHOE BO3/ECTBYE HA JOHHbIE OMOLIEHO3bI, YTO IIPUBEJIO
K 3anpeTy 3Tux opyaui B CeBepo-Oxoromopckoi noazoxe [18].

Bce 3T0 HarmsaHO MOATBEPXKIACT, YTO U1 KaXKA0T0 OPYIUs JIOBA U JJIsl KaX/10T0 y4acTKa ¢
MIPOMBICIIOBBIMHU 3apOCIISIMU JTOJDKHA OBITh BBIpa0OTaHa CBOSI CTPATETHs NMPOMBICIIA Ha OCHOBE
U3yYEHUs Pe3yJIbTaTOB TECTUPOBAHUS U MOHUTOpPUHTA. [IpudyeM yuuThIBaThCS JOKHBI U OHMOJIO-
ruyeckue, u snapudeckue ¢aktopsl. TONBKO Tak BO3MOXXKHO MHHUMH3UPOBATh BO3JEHCTBHE
IPOMBICJIa U COXPAHUTh €CTECTBEHHBIE 3aI1achl BOJOPOCIIEH.

3akiroyenune

Takum o6pa3om, Ipu OpraHM3alMU MPOMBICIA JIAMUHAPUEBBIX BOJOPOCIEH HEOOX0IUMO
YUUTBIBATh CIIEAYIOIINE OCHOBHbIE MO3HIIMU:

1. ITpu BBIOOpPE OpyAMii IPOMBICIA JAMUHAPUEBBIX BOJOPOCIIEH MPEANOUYTEHUE JOJIKHO OT-
JIaBaThCS PYYHBIM OPYIHSIM JIOBA KaK CEJIEKTUBHBIM U MMHUMAJILHO BO3/IEHCTBYIOLIMM Ha 3apoc-
. Mcnonb30BaHuE Jpardpyromux Opyauil JI0Ba, NMepenaxuBaloluX cyOcTpar, HEIOIyCTUMO.
BHenpenue Ha mpoMmbIciie JTaMUHApUEBBIX BOJOPOCIEH JTIOOBIX MEXaHMYECKUX OpyAHUH JoBa
JIOJDKHO COTIPOBOXKJAThCA YKa3aHMEM TEXHMUYECKUX XapaKTepUCTUK OpYIusl, IPUHIUIA €ro BO3-
JEHCTBUS HAa BOJOPOCIHU U cyOCTpaT, NEPUOAUYHOCTD €r0 NPUMEHEHHUS Ha YYacTKax JJisl yCHell-
HOT'O BOCCTAHOBIIEHUS pecypcoB. Bce 3Tu mo3unuu JOmKHBL OBITh TPOpaboTaHbl B X0/1€ anpobda-
UM 1 TIOCJIEIYIONIEr0 MOHUTOPUHTA 32 BOCCTAHOBJICHUEM 3apOCiIeil.

2. I'myOuHbl 1OOBIYM BOJOPOCICH HE JOHKHBI MpeBhIaTh 10 M, ONTUMAaIBLHBIMU JISI TIPO-
MBICJIa CUUTAIOTCS TITyOUHBI 1-5 M, Iie cOCpPeI0TOUEHBI OCHOBHBIE IIPOMBICIIOBBIE PECYPCHI.

3. JIns ycnemmHoro nporHo3upoBaHusl YPOBHsSI 3al1acOB IPOMBICIOBBIX BOJOPOCIEH M KOH-
TPOJIA 32 BOCCTAHOBJIEHHUEM 3apOCiieil Ha MPOMBICIOBBIX yYacTKaxX HEOOXOJUM PETYJISIPHBIA MO-
HUTOPHUHT, TO3BOJISIIOIIUI ONEpaTUBHO OTMEYATh BCE U3MEHEHHs B CTPYKTYpE 3apociel u co-
CTOSIHUM PECYPCOB ITPOMBICIIOBBIX BOJIOPOCIIEH.
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ABOUT RATIONAL FISHERY OF LUMINARIA

Rational fishery of laminaria in nature should be based on biological features of this species
and economic expediency. In order to select an area of fishery of laminaria there is need to de-
termine the phytocenotic structure and production indicators of algae. A location of the area has
to mean an inflow of new genes for growth of algae. Also one of the most important thing is a
choice of fishing gears in the process of fishery organization.

Cgenennsi 00 aBTope: EBceeBa Hatanmust BukTtopoBHa, kaH/. OMOJI. HAyK, CT. HAY4. COTPY/-
HUK CEKTOpa BOJIOpociieil 1abopaTopHH MPOMBICIOBBIX 0eCrI03BOHOUYHBIX U Bojopocieit BHUPO,
e-mail: evseeva@vniro.ru.
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XAPAKTEPUCTUKA OCHOBHBIX HAPYIIEHUH ITPABWUJ PHIBOJIOBCTBA
B A30BO-YEPHOMOPCKOM PLIBOXO3SAMCTBEHHOM FACCEVHE

Ilpusooumcsa ananruz napywenuii sakonooamenscmea Poccuiickou @edepayuu é cghepe ox-
PaHbl BOOHBIX OUONO2UYeCcKUX pecypcos (Oanee — BEP) A3060-Uepromopckoco pblooxos3siicmeen-
Hoeo baccetina 3a nepuoo ¢ 2012 no 2015 ze.

OxpaHa BOAHBIX OHUOpPECYpCOB OT PAa3IUYHBIX HPOTHUBOMPABHBIX, MPECTYMHBIX MOCSTa-
TEJIBCTB B COBPEMEHHOM MHUPE pacCMATPUBAETCS KaK OJHO M3 BAXKHEMIIMX HAIpPaBJICHUH IJI0-
0anbHOM IKOJIOrMYECKOM MONMUTHUKH, KaK HEOTheMJieMasi HopMa P pelIeHuH JTI0ObIX 3a1ad co-
BPEMEHHOI'0 pa3BUTUSA 00IIecTBa. Bce IUMBUINM30BAHHBIE TOCYAAPCTBA CTPEMSTCS OOECIEYUTh
parMoHaIbHOE UCIOJIb30BAHNE M BOCCTAHOBIICHHWE OMOJOTUYECKUX PECYPCOB HAa CBOEH TEPPUTO-
pun. OgHUM U3 CIOCOOOB AOCTHKEHHUS JTHUX IEJeH JOJKHA CTaTh BBICOKAs PAaCKpPbIBAEMOCTH
MPECTYIUICHNUH, CBS3aHHBIX C HE3aKOHHOW 100bIYel 6uopecypcoB. OcoOEHHO OCTPO IS PBIOO-
OXpaHHBIX, @ B 0COOEHHOCTH ISl TPABOOXPAHUTENBHBIX OpraHoB Poccun manHas mpobiema cTo-
uT B A30B0o-UepHOMOPCKOM PBIOOXO3SHUCTBEHHOM OacceliHe, rje, MOo-MPeKHEMY, B TEPPUTOPHU-
anbHOM Mope Poccuiickoii @eaepanny ¢ UCTIOIb30BAHUEM MAJIOMEPHBIX IJIABATENIbHBIX CPEACTB
(MIIC) POMCXOIUT OTKPOBEHHO BapBapcKas He3akoHHas noObrdya BBP, ocymectBisemas kak
OTEYECTBEHHBIMU OpaKOHbEpPaMHU, TaK U TpaXkJaHaMu Y KpauHBbI.

A3oBo-UepHOMOpPCKHUI OaccelH SBISIETCS OJIHUM PhIOOX03sHUCTBEHHBIX OacceitHoB Poccuii-
ckoit denepanuy, UTPArONINA BaXKHYIO POJIb B 00CCIICUCHUM HACETICHHS PHIOHOW IMPOTYKITUCH
BBICOKOT'O KadecTBa. A30BCKOE MOpE elle B NepBOi MoJIOBHHE XX B. Oyiarojapsi HU3KOH MUHEpa-
TU3aluu, HeOOIBIION TITyOrHE, XOPOIIe MPOrpeBaeMOCTH BOABI B TEIUIBINA MEPUOJ TOAA U JIPY-
ruM (pakTOpamM OTHOCHIIOCH K OJHHUM U3 HanOoJiee MPOIyKTUBHBIX MOpEH MUpa.

XOTsI COBPEMEHHOE COCTOSTHHE AOOBIYU MPOMBICIOBBIX BHIIOB OMOJOTHYECKHX PECypCOB U
XapaKTepU3yeTcsl BEIMUMHOM nopsiika 30 ThIC. T B IO, UMEETCS MOTEHUUAN JJIsl €€ YBEJIUYEHUs,
a ¢ BxoxkaenueM Kpsima B coctaB Poccuiickoii @enepannu BouioB BBP no onenkam cnenuanu-
ctoB Pocpri0osioBcTBa nMeeT nmoteHnuan ypenuaenus 10 100 teic. T [1].

OnHako CHUKEHUE 3aIMacoB MPOMBICTIOBBIX BUIOB pbIO B 90-¢, 2000-¢ rT. BCIIEICTBHE KOM-
TUIEKCA SKOCUCTEMHBIX ()aKTOPOB aHTPOIIOTCHHOTO BO3JICHCTBHUS MPUBETIO K YMEHBIIICHHIO 00be-
MOB U CY’KEHHUIO accopTUMeHTa 100b1BaeMbIX BU10B BBP. KpoMe Toro, cBepxJIMMUTHBIN TPOMBI-
CeJT B KOMITJIEKCE C YaCThIMHU HAPYIICHUSMH MOJTH30BATEIISIMUA BOJHBIX OMOJIOTHYECKUX PECypCOB
MPaBWJI PHIOOJIOBCTBA B 3HAYUTEIHHOW MeEpe CHOCOOCTBOBAIM JAETPANallié MPOMBICIIOBOM HX-
THO(ayHbI U, KaK CIIEACTBHE, 3HAYUTEIILHOMY CHHKCHHIO 00bEMOB JOOBIYH.

JloOpIua BOIHBIX OMOJOTHYECKHX PECYPCOB C HAPYIICHHEM IMPaBUJI PHIOOTIOBCTBA OCTAETCS
AKTYaJIbHOM Ha CETOJMHSIIHUMN 1eHb. MUHUCTp cenbCKOro xo3sucrea H. @enopos oaHOM U3 Bak-
HEUIUX 3a/1a4y pa3BUTHS OTPACIIU ONPEICIIHI YCUIeHUuEe Mep 1mo 0oprbde ¢ OpakoHbepcTBOM. Tak,
pacrniopspkerrem [IpaButensctBa PO ot 25.12.2013 Ne 2534-p Ob11 yTBep)AeH HarmoHabHBIN
IJIaH ACUCTBUH MO MPEAYNPERKACHUIO, CACPKUBAHUIO U JIMKBUIAIIMKA HE3aKOHHOTO, HECooO01IIae-
MOT0 M HEpETYJIUPYEMOTro pomsicia [2, 3].

Jlyis ompeneneHuss XapakTEPHBIX HApYIICHUN MpPaBUI PHIOOJIOBCTBA, CBSI3aHHBIX KaK C HC-
MOJIb30BAHUEM MIIC, TaK U 0€3 TaKOBBIX, ObUIM MPOAHAIU3UPOBAHBI CTATUCTUYECKHE TAHHBIE
MPABOOXPAHUTENBHBIX OPraHoB (A30BO-UepHOMOPCKOrO TeppUTOpHaIbHOTO ympaBieHus Poc-
CPBIOOJIOBCTBA, yIPaBICHUS MIJIUIUU MO0 OOphOE ¢ MpaBOHApYLIEHUSIMH B cdepe 000opoTa BOI-
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HBIX OmopecypcoB ['VYB/l mo PocroBckoii o06mactu, PocToBCKO#l rocynapcTBeHHON 30HAIBHOM
uHcnekuuu 'MW Tlorpanuunoro ympasnenus ®Cb Poccun no Pocrtosckoit obmactu, Ilorpa-
HuyHoro ynpasieHuss @OCBb Poccum no KpacHomapckoMy Kparo, A30BCKOIO Hay4dHO-
UCCIIEI0BATENLCKOTO UHCTUTYTA PHIOHOTO XO3sCTBA U Jp.), IpeACTaBICHHbBIE B ceTH MHTepHeT
B CBOOOJHOM JIOCTYyIIE, 110 NMPUBJICUCHUIO HApYyIIUTENCH K yCTaHOBJIEHHON 3aKOHOJIATEIbCTBOM
P® oTtBercTBeHHOCTH Ha npuMepe A30B0-UepHOMOPCKOro prIO0X03aHCTBEHHOTO OacceiiHa.

B nenax ynopspodeHus M KiacCU(pUKalMK HapyleHUH B paboTe MCIOJIb30BaHbl PEKOMEH-
nanuu [Inenyma Bepxosaoro Cyaa P® ot 23 Hos0pst 2010 1. Ne 27 ¢ monpaBkamu oT 18 okTs10ps
2012 1. Ne 22.

[Inenym pa3rpaHMuMI CyLIECTBYIOIINE HApyIIEHHs MPaBHJ PbIOOJIIOBCTBA MO MX XapaKTep-
HBIM [IPU3HAKaM U YCJIOBHO OOBEAMHUI B CIIEAYIOIINE TPYMIIbI, K KOTOPHIM OTHOCSITCS:

1. JIoObrua (BBUTOB) BOJHBIX OMOpecypcoB 0e3 pa3pelInuTeNbHBIX TOKYMEHTOB, €CIH UX I10-
Jy4YeHUe SBISIETCS HEOOXOIMMBIM YCIOBHEM OCYILECTBIICHHUS 3TOW AesATEIbHOCTH (T.e. 6e3 paz-
perieHus: Ha 100bI9y (BBIJIOB), 0€3 MyTEBKH I OCYIIECTBICHHS JTFOOUTEIHCKOTO U CIIOPTUBHOTO
pBIOOJIOBCTBA).

2. Hapymenue ycinoBHid, NPeIyCMOTPEHHBIX DPa3peIIUTEeNIbHBIM JOKYMEHTOM Ha J10OBIYY
(BBUIOB), B YaCTHOCTH, HECOOJIIOJICHHE IICJICH, YKa3aHHBIX B pa3peliecHuu Ha J00bUy (BBLUIOB)
BOJIHBIX OMOpecypcoB (IPOMBILIUIEHHBIX, HAyYHbIX, KOHTPOJIbHBIX, PHIOOBOJHBIX); A00OBIYA (BBI-
JIOB) B palloOHax, HE ONPEIEIICHHBIX B Pa3peIICHUH, C HAPYIIEHUEM YCTAHOBJIEHHBIX CPOKOB, HE
YKa3aHHBIMH B pa3pellieHNH OpyAUSIMHU WIN CIIOCOOOM, B OONIBIIEM KOJIMYECTBE, YEM ITPETYCMOT-
PEHO pa3peLICHUEM.

3. HecoOmroenue yCcTaHOBJICHHBIX 3alPEeTOB (HAIpUMeEpP, B OTHOLICHUU MEPUOJIA, OPYIHIA,
croco0o0B JI0Ba, MECT JOOBIYM (BBLIOBA) MPU OCYLIECTBICHUH JIOOUTENBCKOTO U CIIOPTUBHOIO
pBIOOTIOBCTRA).

4. OcymiecTBiIeHUE PHIOOJIOBCTBA MPU OTCYTCTBHM HA CYAHE CHELUAIbHBIX CPEACTB TEXHU-
YEeCKOro KOHTPOJIS, 00eCTIeYrBAIOIUMX OCTOSIHHYIO aBTOMATHYECKYIO Tepeady MHPOpMaLuu o
MECTONOJIO0XKEHNU CyAHA, U (MIM) APYTHMX TEXHUUYECKUX CPEACTB KOHTPOJIsI, KOTJa OCHAIICHUE
CyJlHa TAKUMU CPEJCTBAMHU SIBIISIETCSA 003aTEIbHBIM.

5. OrcyTcTBHE ydera JuMOO HEHAUIeKALUH Y4eT BOJHBIX OHMOpPECYpPCOB B IPOMBICIOBOM
’KypHase U (MJIM) UHBIX OTYETHBIX JJOKYMEHTaxX IPH YCIOBUH, YTO 3aKOHOAATEIbCTBOM YCTaHOB-
JieHa 00513aHHOCTD 0 BEJICHUIO TaKUX JIOKYMEHTOB.

Jlnist onpeneneHusi 3aKOHOMEPHOCTEH HapyIICHUH MPaBUII PHIOOJIOBCTBA UCIIOIb30BaHbl Ma-
TepUabl OTKPHITHIX UCTOYHUKOB deepanbHOro areHTCTBa Mo phIOOIOBCTBY, HH(MOPMALIMOHHO-
npaBoBble cucteMbl KoHcynbrant mmoc, ['apanT [4, 5.

AHanu3 NoKa3bIBacT:

1. HaubGonee xapakTepHbIMM HApYLIEHUSAMHU B TOCJIETHUE TO/IbI ABJISIOTCA HAPYLIEHHUs, CBA-
3aHHBIC C JOOBIYEH BOIHBIX OHOJIOTHYECKHUX PECypcoB 0€3 TOKYMEHTOB (PHCYHOK, a, 0, 1mo3. 1),
KaK BHJIHO M3 NMPUBEACHHOrO rpaduka, UMEIOT TeHACHUUIO K CHMkeHuto. Tak, ecau B 2012 1.,
Obu10 3adukcupoBaHo nopsaaka 40 % HapylIeHui Takoro xapakrepa, To k 2015 r. uX KoIu4ecTBo
B [IPOLICHTHOM OTHOILIEHNH CHU3UI0Ch B 10 pa3 u cocraBmiio 4 %.

2. Hapymenus yciaoBuid, IpeIyCMOTPEHHBIX Pa3peLIUTENIbHBIM JTOKYMEHTOM Ha J100bIYy
(pucyHOK, a, 0, M03. 2), ABIAIOTCS HauboJee MHOTOUHCIIEHHBIMU U MAaCCOBBIMH, MpakTudyecku 70
% oT Bcex 3a(pMKCUPOBAHHBIX, M IPUXOJUTCS HA HAPYLIEHUS TAKOTO XapakTepa.

3. Hapymenusi, cBs3aHHbIE C HECOOJIOJICHUEM YCTAHOBJIEHHBIX 3alpeTOB (PUCYHOK, a, O,
1103. 3), pUKCHPYIOTCS KOHTPOIMPYIOUUMH OpraHaMy CIIOPaJInYEeCKH U HE HOCAT CUCTEMHBIN Xa-
pakTep, YTO TOBOPUT 00 YJOBJIETBOPUTEIBHOM OpraHM3allMy OXpaHbl BOJHBIX OMOJIOTMYECKHX
pecypcoB.

4. HapyuieHusi, CBsi3aHHBIE C OCYIIECTBICHHEM DPHIOOJIOBCTBA NMPH OTCYTCTBUHM Ha CyIHE
CHeLHaTbHBIX CPEJICTB TEXHUYECKOTO KOHTPOJIS (PUCYHOK, a, 0, 1103. 4), TaKkKe HE SBJISIOTCS J0-
MUHHMPYIOIUMH CpPeIu MPOUYMX PacCMATPUBAEMbIX HApyLICHUH M, 1O BCEW BUAMMOCTH, HOCST
CIIy4alHBIN XapakKTep.
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5. HapymuieHnusi, cBI3aHHbIE ¢ OTCYTCTBHEM yueTa JIMOO HEHAJIekKAIero y4eTa BOAHbBIX OHO-
pecypcoB (PUCYHOK, a, 0, 03. 5), HAXOAATCS Ha BTOPOM MECTE IOCJIe HAapYIICHUH, XapaKTepu-
3YIOIIMXCA, KaK HApPYIIEHHWE YCJIOBMM, MPEAYCMOTPEHHBIX Pa3pEIIUTEIbHBIMU JTOKYMEHTAMH, U
COCTABJIAIOT B MPOICHTHOM OTHOLICHHHU mopsiaka 25 %. HeoOXoaumMo OTMETHTH, YTO BBISBUTH
HapyIIEHHs TAKOTO XapaKTepa BO3MOKHO TOJIBKO TP HEMOCPEICTBEHHOM KOHTpOJe 00beMa J10-
OBITBIX BOJIHBIX OMOPECYPCOB U MIPABUIBHOCTH 3aIIOJHEHHS TPEOYEMBIX IOKYMEHTOB.

Hcxonst U3 mpoBEIEHHOTO aHaiu3a, CIeayeT, 4To B A30BO-UepHOMOPCKOM pBHIOOXO3SHCT-
BEHHOM OacceliHe KakK ¢ MCIOJIb30BaHUEM MIIC, TaK M 0€3 TaKOBOI0 K OCHOBHBIM THIIaM Hapyllle-
HUU MpaBui PHIOOIOBCTBA OTHOCATCS HApYyIICHUs, OTHOCSIIUECS KO 2-if u 5-it rpynmnam. [lo xa-
paKkTepy HapyIIEHHH CIeqyeT, YTO OHU HOCST CUCTEMaTHUYECKUI XapakTep M TpeOyeTcsi BCeCcTo-
POHHSS TpopaboTKa Mep, NO3BOJISIIOIUX JOOUTHCS YCTOMYMBON TEHICHIIUMU UX CHUKCHHUS.
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BASIC CHARACTERISTICS OF FISHING RULES BREACHES
IN AZOV-BLACK SEA REGION

The article deals with the analysis of violations of the legislation of the Russian Federation
in the sphere of protection of water biological resources of the Azov-Black sea basin fisheries, for
the period from 2012 to 20135.
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NCCIEIOBAHUE BJIIMAHUS HA ITIOBEJEHUE JIOCOCEBBIX MOJIEA
CKOPOCTEM TEYEHUU B PAUOHAX JEUCTBUSA CTABHBIX HEBO/10OB

Paccmompeno enusnue na nosedenue 10cocesvix noneu cKkopocmetl, co30a8aemMblX Cmag-
HulMu Hesooamu. IIpusedena knaccugukayus 3mux NPUHAKOS U BbiAEIeHbl OCHOBHbIE HEe0OC-
Mamky 8 KOHCMPYKYUSX CMABHbIX He80008, UX YCMAHOBKe U SIKCHAyamayuu, euusdiowue Ha no-
JISl CKOpOCMel, CHUNCAIOWUX YI08UCMOCMb HEB0008 3a CUen cOOmeemcmayoujell nogeoeHye-
CKOLllL peaKyuu 10COCEeBbIX.

HccnenoBanve BIMSIHUS HA TTOBEICHUE JIOCOCEBBIX MOJEH CKOPOCTEH TeUEHUM B palioOHAX Jei-
CTBHS CTaBHBIX HEBOJIOB CBS3aHO C BO3MOXKHOCTBIO 3THX HEBOJOB 3(P(PEKTUBHO 0OIABIMBATH JIOCO-
ceBbIX. Ha moBeneHre J0COCeBbIX OKa3bIBAIOT BIMSHHE KOHCTPYKILMH CTaBHBIX HEBOJOB, KOTOPHIE
TeHEPUPYIOT COOTBETCTBYIOIIME TMOJS CKopocTeil. MccnenoBaHueM moneil CKOpocTel 3aHMMaNNCh
pa3HbIe aBTOPBI, B OCHOBHOM 3TH Pa0OThI HOCHIIM dKCIIEpUMEHTaNbHBIN Xapaktep [1, 2, 3], B paboTte
[3] man moaxo1 K TEOPETUUECKOMY OMMCAHUIO BIUSHUS HA TMOBEICHUE JIOCOCEBBIX MOJIEH CKOPOCTEH
TEUCHUH, CBA3aHHBIX C KOHCTPYKIMEH cTaBHOro HeBoa. Kak ormeuaercs B pabore [3], uccienona-
HHS CTAaBHBIX HEBOJOB MOKA3bIBACT, YTO CTPYKTYpPa IMOJIsI CKOPOCTEN Ooliee CIoKHAsI, HEXKENTH TToKa-
3aHHas B padote [1, puc. 5]. Taxoke Tam onpeneneHa KaueCTBEHHAs! KapTUHA TOJIEH CKOpocTe (puc.
1), mpu 3TOM BBIZIENICHO /IBa BEKTOpa (Wing — KpbUIo) U (trap — JIOBYIIKA), ONMPEACNISIIONNX MOBE-
JIeHHEe pbIO B 30HE NIEWCTBUSA CTaBHOrO HeBoja. [loka3aHo, 4TO yCTaHOBKAa Kpajla HEBOJAA U B
JIaJbHEWIIeM cTpesika ero mnporuda omnpenenser BEKTOp W, YeM MEHbIIe CTpejka Mmporuoa,
TE€M MEHEE BBIpa)K€H BEKTOp W. DTO B CBOIO OYepelb BIUIET Ha MOAXOJ] r'HIpOOHOHTOB K He-
BOJy M COTJIacyeTcsl C JaHHBIMH paboT AMOHCKUX UccleqoBarTeneil u paboTs [2].

Puc. 1. KauecTBeHHast KapTHHA MOJICH CKOPOCTEH B pailoHEe CTABHOTO HEBOAA
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[Toaromy ompenenum (GakTOpsbl, BIUSIONINE HA U3MEHEHHUE TOJIeH CKOPOCTEH B pailoHe Jei-
CTBUS CTaBHBIX HEBOJIOB, UX MOYKHO Pa3/eNIUTh Ha CIAEAYIONIUE TPYIIIIbL:

- KOHCTPYKTHBHBIE MTapaMeTPhl CTABHOTO HEBOJA;

- IpaBUJIbHAs yCTAHOBKA CTAaBHOI'O HEBOJIA;

- OKCIUTyaTalus CTAaBHOTO HEBOJA.

KoHCTpyKTHBHBIE TapaMeTphl CTABHOI'O HEBOAA ONPEACISAIOTCS BHEIIHEH M BHYTpEHHEU
reomeTpueil. BHemHsAs reoMeTpust onpesenseT pasMepsl Kpbula M JOBYIIKHA HEBOJA, & BHYTPEH-
HSIST — TTOCaI0YHBIe KOOPPHUIMEHTH! U pa3Mepsl sider. [10CKONbKY MpH MPOEKTUPOBAHUH CTABHBIX
HEBOJOB MH(pOpMAIM O pailoHe NMPOMBICIA MOKET OBITh OTPaHUYEHHOW HIIM B XOJI€ TPOMBICIIA
YCIIOBUS TUAPOJIOTMH MEHSIOTCS, TO MapaMeTphl OCHACTKHU HEBOJIA JIOJKHBI OBITH COOTBETCTBEH-
HO CKOPPEKTHPOBAHBL.

B xoze uccnenoBanuii B pa3nuuHbIX paiioHax JlanbHero BocToka cTaBHBIX HEBOJIOB OIpe/iere-
HbI OCHOBHbBIE HEZIOCTATKH, U3MEHSIOIIHE MOJII CKOPOCTEH U BIUSIOIIME HA MTOBECHUE JIOCOCEBBIX.

PaccMoTpuM 371€eMEHTHI KphLia.

B paiione o. KyHammp ucnonb3yroT KOHCTPYKIMU OblcTpocHUMAaroLerocst kpoia. Ilocaaka
3TOr0 KpbUJIa OCYIIECTBISCTCS HAa BEPXHIOK MOA00PY BMECTe ¢ OayidepaMu, KpemuTcs OHO Ha
LEHTPaJIbHBINA KaHAT yepe3 KaXKable 25 M Ha OTOHBI, TIPU 3TOM KPbUIO UMEET JUTMHY, 3HAYUTEIHHO
OOJIBIIYIO UIMHBI LIEHTPAJILHOTO TPOCA, YTO MPUBOAUT K YBEJIMUEHHUIO COMPOTHUBIICHUS KpbLIa U
BbIIyBaHUIO (pHC. 2). DTO yBEIMUYUBAET M0JI€ BEKTOPA W U €0 HANPABIECHHOCTh, YTO YMEHbIIAET
U101 b 00JI0Ba KPbLIa HEBOJA U CHHIKAET YJIOBUCTOCTb.

Puc. 2. beicTpocHUMaromeecs: Kpbuio

Ha mpowmpbicie erie ucnonp3yloTcss METaJUIMYECKHUE TPOCa, X OCHAIIAIOT OOJBIINM KOJIHYe-
CTBOM HAIlJIaBOB, YTO yBEJIIMYMBAET CONPOTUBIICHUE U BbIyBaHUE KPbLa, UTO TAK)KE MPUBOJIUT K
YMEHBUICHHUIO TUIOIAAN 00I0Ba KPHUIOM HEBOJA.

OuyeHpb YacTo MCMONB3YETCS JIeJb B Kpbule HEBoAa ¢ siueeil 90 MM M AOCTaTOYHO TOJICTOM
HUTKOM, MTOATOMY pa3Mep suer JoJDKeH HauyuHaThesa OoT 100 MM u BbIIIIE, a I[BET CETHOTO MOJIOTHA
KpBLUIA JIOJDKEH OBITh SIPKUM M BUTUMBIM.

CoOTBETCTBEHHO HAa KOHCTPYKIIMIO B pabo4yeM COCTOSIHUU BIMSET yCTaHOBKA HeBojAa. Pamy
HEBOJIa HEOOXOJIMMO YCTaHABJIMBATH M3HAYAIHHO MPSIMOJIUHEHHO W C TMPABHIBHBIM ITOJA00POM
AKOpel a0 MUKyJIeH, UMEIOIUX YCTOHUNBYIO AEpIKallyl0 CHIIy caMOil HEBOAHON YCTaHOBKH.
Ot sToro OyAeT 3aBHCETh Kak (popMa Kpbljaa W MapaMeTphl BEKTOpa W, Tak U (popma JIOBYIIKH
HeBoja (puc. 3). [lepekoc paMbl IPUBOIUT K CY)KCHHIO OTKPBUIKOB, YTO YBEITUYHBACT BEKTOP t U
MO3BOJIAET JIOCOCIO OOOUTH BXOJ IOBYIIKH JJaxke 0€3 BU3yaIbHOI'O KOHTAKTA.

Puc. 3. Ilepekoc pambl JJOBYIIKU
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Taxxe pamy HEBOJIa HA JIOCOCS HEOOXOUMO YCTaHABIMBATh HA YJIAJICHUN OT JIOBYIIKH KaK
MUHHMYM B 5 M, a TO B OOJIbIIIE B COM3MEPEHHUHU C MOIXOASIINM TUIABCPEICTBOM, 3a0UPAIOIIUM
nepenuBIIyocs pei0y. Pama HeBoma MomKHA OBITH OOJBINE JIOBYIIKH, JIJIST TOTO YTOOBI JIOBYIIIKA
ObLIa TIOJTHOCTBIO PACKphITA M HATSIHYTA.

Ha yBenuuenue BekTopa t OKa3bpIBacT BIUS-
HUE BbIlyBaHUE JOBYIIKH (puc. 4) 3a cueT cinaboii
OCHACTKM HIKHeW momdopsl. Ilostomy s
YMEHBIICHUS BEKTOpa t HUKHIOIO MOI00PY MOAb-
E€MHOW JOpOTH, HWXKHIO TOI00pY JHHINA JIO-
BYIIKM HAJI0 OCHAIIATh TOTICHAHTAMHU CO CBHHIIO-
BOM JKHITKOM.

B xone skcmyaraiiuu cCTaBHOTO HEBOJAA HAJO
TaK)Ke YMCHBIIIATh BEKTOpPA W U t 32 CYET OYUCTKHU
HEBOJIa OT BOJOPOCTEH.

Puc. 4. BeigyBanue nemu noIeMHOM TOPOTH Ha ocHoBaHuM nepeuncieHHbIX HaOIIOACHUI

JIOBYILIKH U BBIBOJIOB C IIEJIbI0 CHIDKEHUSI BEKTOPOB W H t B

KOHCTPYKIIMIO HEBOJIOB OBUIM BHECCHBI Ipe/iiaraeMble M3MeHEeHus, 1 oH ObuT BhIcTaBiacH OO0
«Co0o1by, pe3ynbTaThl IPUBEACHBI B TAOIHIIE.

CBoaka 1o BbLIOBY pbIObI (J10cocs) cTaBHbIMH HeBogamu Ha 01.09.2016
Yerp-Kamuarck MP

[Ipeanpusrue Ne yu. Hepka Yagpiua Keta Kmwxkyu | I'opOymra Bcero
00O «YcTbKaMyaTphI- 268 1554,24 34,340 | 511,340 | 49,080 5,740 1775,570
6a» 270 1006,23 67,230 | 310,650 | 46,890 4,280 1474,700

272 1042,22 | 37,240 | 384,560 | 56,340 6,700 1558,110

274 1579,55 80,600 | 683,610 | 131,660 | 10,900 2558,110

3A0 «OHueprusi» 269 879,556 | 106,269 | 416,777 | 24,812 15,159 1520,081

276 1141,83 28,712 | 403,013 | 41,459 10,612 1661,741

000 «Cobonb» Dxcme- 271 1530,98 | 119,425 | 750,889 | 146,540 | 16,730 2600,746
PHUMEHTAIbHBIN HEBOJ

000 «Heuupa» 273 1321,094 | 26,196 | 474,783 | 98,781 13,565 1975,525
000 «Jlenpra @umm 277 346,720 14,159 | 734,556 | 66,431 22,242 | 1215,9090
000 «BocTok-pbida» 275 1149,985 | 31,270 | 448,235 | 90,600 8,970 1770,040

Kak M0XHO 3aMeTHUTh, IepeUHCICHHBIE BBIIIIE U3MEHEHHUSI B KOHCTPYKIIMU HEBOJA U COOIIO-
JIeHUe PEeKOMEHJAlMi M0 ero 3KCIUTyaTalliH MoKa3ajio 3HAYUTEIbHYI0 3((EeKTUBHOCTHL HOBOTO
HEBOJIa [0 CPAaBHEHUIO C IPYTUMU HEBOJIAMHU B pacCMaTpUBaeMOM paiioHe MPOMBICIIA.

3akiiroueHune

Ha ocuose MPOBCACHHBIX ITPOMBICIIOBBIX H8.6JIIOI[CHI/II\/'I CACJIaHbI CJICAYIOIINUC BHIBObBI.

Ecnu npyrue opyaus ppiO0I0BCTBA TPOU3BOAATCS BELyIIUMH KOMIIAHUSIMH, TO CTaBHbIC He-
BOJa B OCHOBHOM IPOM3BOMATCA KyCTapHBIM 00pa3oM, 0e3 yueTa COBPEMEHHBIX TEXHOJOTHI
MIPOU3BOJICTBA, YTO MPUBOIUT K CHIKEHHUIO YIIOBOB.

Kak mokazanu uiccnenoBanus, BaXXHbBIM (akTopoM 3¢ (HEeKTUBHON pabOThI CTAaBHBIX HEBOJIOB
ABJIIETCS MX MEpBOHAYajbHas YCTAaHOBKA, OCHACTKA JIOBYIIKH M KPbUIA C YY€TOM KOHKPETHBIX
YCIIOBUM MPOMBICTIA.

I[J'IH IMOBBIIICHUA YJIOBUCTOCTU CTABHBIX HEBOJOB, BAXXHO PCTYJIAPHO HCCICAOBATH HEBOI-
HYIO YCTAaHOBKY W OYHIIATh €€ OT HAHOCOB, IPOU3BOJANTHh YCUJIEHUE OCHACTKU HEBOJA JJIS Tpe-
JOTBPAIICHHUA 3aKPBITHA BX0OJa B HCBOA, PACIIPABJIIATH JICfIKy " JPYTrUuc 3JICMCHTHI HCBOJA.
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USE UNDERWATER TECHNOLOGY AND VISUAL OBSERVATIONS
TO DETECT DESIGN FLAWS FIXED NETS

For efficient operation of fixed nets need quality gear, proper installation, operation and
trouble-free operation of the seine.

In the process of fishing is necessary to make the control and debugging of individual struc-
tural elements of the seine.

In order to better control the process as fishing experiments were conducted not only visual
but also the underwater observation.

YK 639.2.03+597

C.B. Jlucuenko
OI'BOY BO «/lanspei0oBTY3», BraguBoctok, Poccus

COBPEMEHHBIN NOAXOJ K PEHIEHUIO MTPOBJIEMbI ITIOBBIIIEHUA
KAYECTBA PbIBOJIOBCTBA HA OCHOBE COBEPIIEHCTBOBAHUA
OPTAHU3AIIMU BEJAEHUA 1OBbIYY BOJAHBIX BUOJIOI'MYECKUX PECYPCOB
(HA TPUMEPE JJAJTBHEBOCTOYHOI'O PBIBOXO3SIMCTBEHHOI'O BACCEIMHA)

Coepemennniil 5man pazgumusi Ome4ecmeeHH020 pblO0I08CHEA CEUOEMeTbCEYem O HAll-
YUU cepbe3HbiX npobiem 8 pabome NOOCUCHEMbL «O00bIYAY 68Ce20 PbIOOXO3ANUCHEEHHO20 KOM-
nieKca, HeeAmueHo GIUSIOWUX HA COOCMBEHHYIO NPOUZBOOCMBEHHYIO 0esIMENbHOCIb U COEPIHCU-
sarowux obwee pazgumue 6ce2o Komniekca. Touko pocma 6 00CMUICeHUU Yele8blx YCMaHOB80K
OCHOBHBIX OMPACAEBbIX OOKYMEHMO8 PLIOHOU OMPACU GIAeMC sl COBEPUIEHCBOBAHUE OP2AHU-
3ayuu 6edeHusi 000blYU BOOHBIX OUONIO2UYECKUX pecypco8. B ochose e2o neacum xonyenyus doc-
MUIICEHUSI COOMBEMCMBUSL KOJIUYeC8d U Kayecmad pulOonI08Cmed — npupocma 006vemos 000bl-
YU, CONPOBONCOAIOUIe20CS NONIHBIM UX 0c80eHuem. Hayunou nosusnoil sensiemces npumenenue jo-
2UCUYECKO20 N00X00d KAK MemoOON02UU COBEPULEHCMBOBAHUSL OP2AHU3AYUU U YAPABIEHUS
NPOMBLCTIOBbIMU CUCTEMAMU NPU 8eOeHUU D00bIYU BOOHBIX OUOI02UYECKUX pecypcos. B kauecmee
00beKma Uccied08anusi OnpedesieHd MHO208UO08AsL NPOMBLCIO8As cucmema. Hayunylo ocnogy
cocmaeisiem CUCMeMHbLL N00X00 K OP2aHU3ayuU, NIAHUPOBAHUIO U YIPABIEHUIO PblO0000ObIEAIO-
wetl 0esimenbHOCMbIO 8 MHO208UO0BOU NPOMBLCIO80U cucmeMme.
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Pei6HOE x03s1ticTBO Poccuu mpeactaBiseT coOOW CIIOXKHBIH MHOTO(DYHKIIMOHAIBHBI KOM-
TUIeKC, OOBEAMHSIONINIA CIIEAYIOIINE COCTaBHBIC SJIEMEHTHI: OOy, epepaboTKy, TpaHCTIOPTH-
pPOBKY U cOBIT. Kaskoe 3B€HO MPECTaBICHHON eIWHON (DMHAHCOBO-TEXHOJIOTHUECKOHN IIETIOYKU
UMeeT COOCTBEHHBIE IIeNIM U 3a/a4d, 00bEIUHEHHBIC TIO]I €IMHON MHCCHEW COBPEMEHHOTO PhIO-
HOTO XO3s51iicTBa. B 3TOM CBSI3M COBEPIIEHCTBOBAHUE KAXKJ0M M3 HUX, BHEIPEHUE B KAKIYIO UH-
HOBAIIMOHHBIX METOJOB U CPEACTB, O€3yCIOBHO, MPUBEIET K BO3PACTAHUIO €T0 OOIIEro MHHOBA-
LIMOHHOTO MOTEHIMaNa, HAIPABICHHOIO0 Ha PEIICHHE CTPATETMYECKUX 3a/ad, IVIABHOW M3 KOTO-
PBIX SIBIIsSIETCS 0OecreyeHre MPoJ0BOIBLCTBEHHON O€30MMaCHOCTH CTPaHBbI.

[IpombInieHHOE PHIOOIOBCTBO KaK KOMIIOHEHT «J00bI4a» MHOTO(YHKIIMOHAIBHOIO KOM-
IUJIEKCa — «PBIOHOE XO35HCTBO» U OCHOBHOM HMCTOYHHUK ChIPHEBOW OOECIIEUEHHOCTH OTpPAciu Ha
COBPEMEHHOM 3Talle€ CBOEr0 Pa3BUTHUS SIBISIETCS CIOKHOM cucteMoi. OHa COCTOUT U3 CIEAYIO-
IIMX B3aUMOCBSI3aHHBIX KOMIIOHEHTOB: ChIphEBasi 0a3a phIOOIOBCTBA, TEXHHUECKHUE CPEICTBA J0-
OBIYHM BOJHBIX OMOpECcYpcoOB (IIPOMBICIIOBBIC CyAa, OPYAMs PhIOOTIOBCTBA, MTPOMBICIIOBOE BOOPY-
JKEHUE U WHBEHTapb, MPOMBICIOBBIE MEXaHU3MBbI), TEXHOJOTHH IMPOMBICIA, OpPraHU3alUOHHO-
yIpaBleHYECKHE CUCTEMBI TpoMbIcia. Kaxkplif U3 Ha3BaHHBIX KOMIIOHEHTOB UMEET CBOE (PyHK-
IUOHAJIbBHOE Ha3HAYEHUE M CBOM ACHEKThl MHHOBALIMOHHOTO pa3Butui [1, 2, 3]. Hapsany ¢ stum
GYHKIIMOHUPOBAHHE KOMIUIEKCA «IPOMBILIUIEHHOE PHIOOIOBCTBOY» HAIMPABICHO Ha JOCTHUKEHHE
€IMHOM LIeNTU Pa3BUTHsI OTEYECTBEHHOTO PHIOOJIIOBCTBA — PaIlMOHAIbHYIO SKCILTyaTaluo Ouope-
CypcoB MupoBOro okeaHa Kak 0OBEKTa A(PQPEKTHBHOTO IMPHPOOIONB30BaHMs. Pe3yimbraramu
peIoosioBcTBa (00bIaM BBP) sBIISIOTCS clemyroniue mpoW3BOJCTBEHHBIC IMOKA3aTelu: 00BHEMBI
BBUIOBA (HOOBIYM) M CTETIEHb OCBOEHUS o01enomyctumoro ymnosa (OY) u kBoT 1o0b4u (BBLUIO-
Ba). IMEHHO OHU SBISAIOTCS BXOJHBIMH MapaMeTpaMu B CIEIYIOLIYIO MOJICUCTEMY — «Iepepa-
00TKay», OMPEAeNAIOMNMU 00bEM U aCCOPTUMEHT BBINTYCKa MPOAYKUMUU. IHBIMU cioBamu, MOKa-
3aTelab 00bEeMa BBUIOBA SIBJSETCS ISl PHIOOJIOBCTBA B IIEJIOM IOKAa3aTeleM KOJIWYECTBEHHOMN
OIICHKH MPOU3BOJICTBEHHON N1€ATEIHHOCTH PHIOOIOBCTBA, a cTeneHb ocBoeHus O/1Y u kBoT A0-
ObluM (BBLJIOBA) — €T0 KAYECTBEHHOM Xapakrtepuctukoi [3, 4]. HazBaHHBIE TTPOU3BOACTBEHHBIE
MOKa3aTelu PhIO0JIOBCTBA SBJISIOTCS IEJIEBBIMU MOKA3aTEISIMHU CTPATETHUYECKOTO MJIaHUPOBAHUS
Pa3BUTHS OTPACIH, a UX YHCICHHbIC 3HAUCHUSI — €TO IEJICBBIMU MHANKATOPAMH, ONIPEACICHHBIMU
BCEMH OTPACJICBBIMH MPOTPAMMHBIMU JJOKYMEHTAMHU CTPATETMUECKOT0 IIAHUPOBAHUS.

[Ipomnecc ycnenrHoi peanu3aluuu CTpaTeruuecKuX 3ajay 1Mo pa3BUTUIO OTEYECTBEHHOTO PhI-
00JI0BCTBA JOMHKEH 0a3upoBaThCs, B MEPBYIO OUYepellb, HA COBEPIICHCTBOBAHWU OPTraHHU3AINH
BEJICHUS TOOBIYM BOJHBIX OMOJOTHYECKUX PECYPCOB, HAMPABICHHON Ha MOBBINIEHUE d()PEeKTUB-
HOCTU PBHIOOTIOOBIBAIOIICH AEATETbHOCTH B JTOCTHXKEHUHM COATaHCHPOBAHHOCTU MEXKAY €€ KOJIU-
YECTBEHHBIMU U KayeCTBEHHBIMHU IOKA3aTEIsIMU MPOU3BOJICTBEHHOW JEITEIBHOCTU C TOCIe-
nyromiel nHTeHcuduKauen 100bIBaloIero mnpoiecca mo noka3aTeio KauecTBa, Ha OCHOBE CHC-
TEMHOTO MOIX0/a ¥ TITyOOKOT0 HaydYHOTO 0OOCHOBAHUS BCEX €TI0 COCTABIAIOMUX [3, 4].

AHanu3 peroooosiBaromieit gestenbHocTH B miepuon 2009-2015 rr. mokasai, 9YTo UMEeTCs
npobJjemMa B OTCTaBaHWU KauyeCTBEHHOTO TOKAa3aTessl ppIO0IOBCTBA — cTerneHn ocBoeHust O1Y u
KBOT J00bIUM (BBLIOBA) OT 00beMOB BbLIOBa. B 11e110M ocBoeHne OJ1Y u KBOT 100BIUM (BBLIOBA)
cocraBisger exerogHo mnopsaka 50 %. OObEeKTHO-OpUEHTHPOBAHHBIE MCCIIEIOBaHMS IOKa3aly,
9TO, B OCHOBHOM, 3TO 3HAUEHHUE JIOCTHTAETCS 32 CUET TaK HA3BIBAEMBIX KPYITHOOIYEMBIX 00BEK-
ToB n00bI4M (B JlanmsHeBOoCcTOYHOM OacceliHe — MUHTaH, cenbab) [3].

Pemenne nanHoil mpoOiembl, 6€3yCIOBHO, JIEKUT B TUIOCKOCTH Pa3BUTHs OOIIEH Teopuu
MIPOMBIIIJIEHHOTO PhIO0OJIOBCTBA, HAMIPABICHHON HA UCCIIEJOBAaHHE OCOOCHHOCTEH U METOI0B Op-
raHu3alyy, PEryJIMpOBAHUS, KOHTPOJS M TUIaHUpOBaHMs BelaeHHs npombiciaa [1, 4, 5, 9]. Ilpu
3TOM 0053aTeNBHOTO yueTa TpeOyroT 000CHOBaHHE BHIOOPA pailOHOB M CE30HOB MPOMBICIA, 00b-
€KTOB MPOMBICIIA, TEXHOJIOTHI JOOBIYM BO B3aUMOCBSI3H C PEXKUMaMU pabOTHl TOOBIBAIOIIETO
¢d10oTa, UX TUMOBBIM U KOJMYECTBEHHBIM cOcTaBOM U pactpeneneHuem OJ[Y u KBOT moObr4m
(BBLIOBA) 1O 00BEKTAM, 0COOCHHOCTH PAOOTHI TPYIIIBI POMBICIOBBIX €IUHUI], KOOPAUHALUS pa-
OOTBI IPOMBICIIOBBIX CYZIOB B TIPOMBICIIOBBIX pailOHaX MPHU OCYIIECTBICHUH COBMECTHOTO PhIOO-
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noBcTBa. D (HEKTHBHOCTH U ONTUMATBHOE (DYHKIIMOHUPOBAHUE CUCTEMBI «PBIOOJIOBCTBO» JOJIK-
HbI 00€CTIeUnBATHCSI KOMIUIEKCOM OPTaHMU3aIllMOHHO-YIIPABICHUYECKUX MOIX0/I0B, OCHOBAHHBIX Ha
CHUCTEeMHOW OpTraHW3aIlii BEJCHUS PBHIOOTOOBIBAIONICH NEATETHPHOCTH M HAYYHOTO yIpPaBICHUS
npoueccamu. CrenoBaTrenbHO, OJHUMU U3 OCHOBHBIX 33Jlad HAYKU M MPAKTHUKUA COBPEMEHHOTO
MIPOMBINIJICHHOTO PHIOOJIOBCTBA SIBISIOTCS: ONTHUMH3AIHS OPTraHU3aI[MOHHBIX PhI00A00OBIBAIOIINX
CHCTEM U CUCTEM YIIPaBJICHHS MPOIIECCOM JIOBA, PEKUMOB pabOThI PHIOOMTPOMBICIIOBBIX CY/I0B BO
B3aMMOCBS3M C IUIAHWPOBAHMEM M OpraHu3alueld phIOONPOMBICIOBOM AESITENBHOCTH, a TaK¥Ke
OILICHKOW €€ SKOHOMHUYECKOH 3(PPEeKTUBHOCTHU C LIETbIO MOBBIIICHUS KaYeCTBEHHBIX MOKa3aTeseit
pBHIOOJIOBCTBA — YBEIMUCHHSI CTETICHH OCBOEHUS o01eaomyctumoro yiosa (OJlY) u kBOT 100bI-
4y (BbUIOBA) BOAHBIX Omosorndeckux pecypcoB (BBP). KonkpeTrHeiMu pesyibTaTamMu JOJKHBI
CTaTh HAYYHO OOOCHOBAaHHBIC YCOBEPIICHCTBOBAHHBIC CXEMBI OPTaHU3AINN BEICHUS JTOOBIBAIO-
e JesSTeNbHOCTH, CXEMbI PaIlMOHATBFHOTO PAaCTpeAeNICHUs MPOMBICIOBBIX SAMHHUII B 3aJaHHBIX
MPOMBICIIOBBIX paliOHaX, yCOBEPIICHCTBOBAHHAS CHCTEMa IUIAHUPOBAHUS JOOBIBAIOIIEH Jesi-
TEIHHOCTH, B TOM YHCIIE TUIAaHUPOBaHUE CTeneHu ocBoeHHss BBP, 000CHOBaHHBIN KOMTUYECTBEH-
HBII cOCTaB J00BIBAOIIETO (IOTa C PAaHXHUPOBAHUEM IO TOHHAXKY U TEXHOJOTUYHOCTH BEICHUS
JOOBIYM, TUTAH TIO3TAITHOTO 3aMeIeHUs (PU3MUECKH U MOPAJIBHO ycTapeniiero ¢uiora, pazpado-
TaHHBI MAaTEeMAaTHYECKUH MHCTPYMEHTAPHH IO OMpPENeSICHHUI0 IKOHOMHUYECKOH 3(PeKTHBHOCTH
GYHKIIMOHUPOBAHUS JOOBIBAIOIIMX CUCTEM UM ONTHUMH3ALUU PHIOOIOBHBIX MpoleccoB U T.4. OHH
JIOJIKHBI OKa3aTh CYIIECTBEHHOE BO3/ICHCTBHE HA MOBBIMICHUE Y3PPEKTUBHOCTH OPTaHU3AIUN PhI-
00J0BCTBA. DTO MOKET CTaTh BO3MOKHBIM B Ciiydac 0OOOCHOBAaHHOTO OMpe/eieHUs 00beKTa, Ha
KOTOPBIN JOJKHBI OBITH HATIPABIICHBI YIPABISIONINE BO3ACHCTBHSI Ml JOCTHXKCHUS HAa3BaHHBIX
pe3ysbTaToB [2].

OcHoBHbIM HcTOYHHKOM BBP Ha ceromusHuii 1eHp SBISeTCS UCKIIOYUTENbHAS YKOHOMHU-
yeckas 30Ha PO (MU33), Bkimroyaromas 5 6acceiftHOB, cpeid KOTOPhIX HAMOONBIINI BEC MO BBUIO-
By BBP 3anumaer JlanpHeBocTouHbI Oacceitn. Jlomnst ero B o6mem BeuioBe BEP B 33 cocras-
nseT nopsanka 65-68 % [3].

B [lansHeBocTOUHOM OacceitHe ocHOBHOM mpoMmbicen BBP ocymectBisercst B 5 mpomebIcio-
BBIX 30HaX: 3amnanHo-bepunroBomopckas (01); Bocrouno-Kamuarckast (02); CeBepo-Kypunbckas
(03); KOxxno-Kypunbckas (04); 3ona Oxorckoe mope (05); 3ona SAnonckoe mope (06). Kaxnas
30Ha, 3a uckimouenueM 01, moapasnensercs Ha pallOHBI MPOMBICIIA — MTOA30HBI. Hanbonbiee ko-
nudecTBO noj30H uMeer 05 3ona — 3oHa Oxotckoro mopst: 05.1 — Ceepo-OxoToMopckasi moj-
30Ha, 05.2 — 3amagno-Kamuarckas mom3ona, 05.3 — Bocrouno-Caxannackas moasoHa, 05.4 —
Kamuatcko-Kypunbckas monzona. Bee octanbHble Aenarcs mo AByM noj3oHaMm. ExkeronHoe pac-
npenenenne OJ1Y B JlanbHeBocTOUHOM OacceliHe MPOUCXOTUT MO KaKI0H MOJ30HE TOOOBEKTHO.
MOHUTOPUHT BBUIOBA (€KECYTOYHBIN, HENIETBHBIN, KBApTaIbHBIN), (POPMHUPOBAHUE MOTYTOAOBBIX
U TOJOBBIX OTYETOB MO BBUIOBY OCYIIECTBIISIETCS aHAJOTH4HO pacnpezenenuto OV, T.e. mo
noa3oHam nmooowekTHo. B mepuon 2009-2013 rr. ycranosnenue OJIY Ha [lanpbHEeBOCTOUHOM
OacceitHe ocyniecTBIsUIOCH 10 5055 OCHOBHBIM NMPOMBICTIOBBIM 00bEKTaM, (PaKTUIECKUI BBLIOB
ocymectisics mo 6065 [§] .

[IpoBeeHHBIN COMOCTaBUMBINM aHANIN3 ChIpbeBOM 0a3bl JlanbHeBocTOUHOrO OacceliHa B me-
puoa 2009-2016 rr. mo mokasareiasM KOJIHYECTBA U Ka4eCcTBa PHIOOIOBCTBA MOKA3aJ, YTO JCHCT-
BUTEJIBHO Ka)kJas MPOMBICIOBas 30HA OacceliHa MpeacTaBisieT co00il MHOTOBUAOBYIO CHCTEMY
00wvexToB BBP [8]. YcraHOBIIEHHBIE B3aUMOCBSI3M MEKIY TOKA3aTENIMHU KOJTMYECTBA M KayecTBa
pHIOOJIOBCTBA B HUX MMEIOT XapaKTEPHBbIE OCOOCHHOCTH WX (OPMHUPOBAHUS, YTO, OE3yCIOBHO,
TpeOyeT eTalu3upoBaHHOTO MOAX0/a K OpraHM3aluu pbIO0IOBCTBA B Kaxkaoi. Hapsiny ¢ atum
UMEIOTCS 00IIMe 3aKOHOMEPHOCTH, KOTOPBIC IOJDKHBI OBITH YUYTCHBI TPH MPOCKTHPOBAHUU
0000111eHHOW MO/IENTN CUCTEMHOM opranu3auuu npomseiciaa BBP.

Benenue ppi00100bIBAIONICH ACSITETFHOCTU SIBISIETCS OCHOBHBIM IPOHW3BOICTBEHHBIM MPO-
IIECCOM €IMHOTO MPOU3BOICTBEHHOT'O MEXaHU3Ma «JJ00bIYa — IIepepaboTKa — TPAHCIIOPT — COBIT»
U TIpEe/CTaBIsIeT cOOOU cucTeMy «mpombicem» [6, 9]. DyHKIMOHMPOBAHUE TaKOW (PUHAHCOBO-
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TEXHOJOTUYECKON IIETIOYKH 00ECIIeYMBACTCS B3aMMOCBSI3aHHBIMA WM B3aHMMOOOYCIIOBICHHBIMU
MMOTOKOBBIMH TIPOIIECCAMHU Ha BCEX ATalax »XU3HEHHOTO IMKJIAa MpoayKTa mpomeicia [2, 10]. B
KOHTEKCTE COBPEMEHHOM KOHIEIIINH JIOTHCTUKH, OCHOBAaHHOW HAa OPTaHMU3aIMH MTOTOKOBBIX MPO-
[[ECCOB U MPEOJIOJICHUH MPETSTCTBHUM, BCTPEUYAIOIINXCS HA MYTH MOTOKOB, CUCTEMA «IIPOMBICEIDY
MPEJICTaBISAET COO0M CII0KHYIO JOTUCTHYECKYIO UHAYCTPUATILHYIO CUCTEMY.

Opranu3zaiiys UHAYCTPUATBHON JOTUCTHYECKON CHCTEMBI «ITPOMBICEN» B KaKIOW KOHKpET-
HOM MPOMBICIIOBOM 30HE KaK MHOTOBHUJOBOM MTPOMBICIIOBOM CUCTEMBI, BKIIOUAIOIIEH MOCUCTEMBI
00BEKTOB MPOMBICIIA, TPEOYET MAaKCUMAJIBHO TIOJHOTO aHalin3a OCOOCHHOCTEH CHIPhEBOHN 0asbl,
CE30HHOCTHU U UUKIUYHOCTH pacIipe/ie]ICHHUs] IPOMBICIOBBIX CKOIICHUH, paciipeie]IeHHs IPOMbI-
CJIOBBIX YCHJIUH IO MOApaiOHAM MPOMBICIOBBIX 30H, OMPEICICHHS JUTUTETHHOCTH W TUIIOB TIPO-
W3BOJICTBEHHBIX ITUKJIOB MIPOMBICIOBBIX CYJIOB, CHCTEMBI O0OCCIICUCHUSI MAaTEPHAILHBIMH PECyp-
camMH TojApasfieNieHuid ToObYM U TepepabdoTKH, BbIOOpa 0OOCHOBAHHBIX TEXHOJIOTHH J00bIuH,
CHUCTEMBI HOPM, TapaMeTpoB dP(HEKTUBHOCTH HCIIOIH30BAHMS PECYPCOB H T.J.

B cucreme «mpombicem» MPOUCXOAUT ABUKEHHE MATEPUABHBIX U CBSI3aHHBIX C HUMHU WH-
(dbopMaImOHHBIX ¥ (PUHAHCOBBIX MOTOKOB. KITIOUEBBIM 3BEHOM SIBIISIFOTCSI MaTepUaIbHbIe TOTOKH,
KOTOpbIe 00pa3yloTcs, HaYMHAasl OT MEPBUYHOIO HCTOUYHUKA CHIPbSI — 00bEMOB JOOBIUM BOIHBIX
Ounonornueckux pecypcoB B coorBeTcTBUU ¢ OJIY m kBoTamMu 100bIYM (BBUIOBA) W 3aKaHUMBAsI
peayinzanyel TOTOBOM phIOONPOAYKIMU, MPH 3TOM CBSA3bIBaS MEXKIY COOONH MHOTOYHCICHHbBIE
3BEHBSI CHCTEMBI «J100BIYa — TIepepadboTKa — TPAHCTIOPT — COBITY.

OCHOBHBIM HaINpaBIICHUEM B CHUKCHHH OOIIUX 3aTPaT U MOBBIMICHUU YPPEKTUBHOCTH pa-
OOTBI TOOBIBAIOIINX CYJIOB JOJKHO SIBJISIThCS PAllMOHAIBHOE yIpaBleHUE JOOBIUEH, TOCTaBKaMHU
CBIPbs HETIOCPEICTBEHHO B paifoHe MpOMBICIa B COOCTBEHHBIE NepepadaThIBatolIye 1exa, 1100 B
nexa o0pabaThIBaIONINX CYJIOB WM OeperoBbIX Mpeanpuatuil. B naHHoM cimydyae pedb HOET O
pPacCMOTPEHHH HAa3BAaHHOW CHCTEMbI B KOHTEKCTE JIOTUCTHUYECKOTO MOAX0.a, T.e. 00 3 heKTuB-
HOM (PYHKIIMOHHPOBAHUU JIOTUCTHUYECKON CHUCTEMBI «IIPOMBICE», KOTOpas OJHOBPEMEHHO CO-
CTOUT M3 JIOTUCTHYECKUX OTNepaluii, COMPOBOXKAAIOIMIMUXCS MOTEHIUAIbHBIMU MPENSTCTBUSIMHU.
Brigenenue 3TanoB onepanuii Ha MyTH TPOABMKEHUS HCCIEAYEMOr0 MaTeprualbHOIO MOTOKA Ye-
pe3 BCe HA3BAHHBIC 3BCHBS MO3BOJISICT PACCMOTPETHh IEIOCTHBIA MPOIECC ABMKCHUS H3MEHSIO-
Ierocs 00bEeKTa. YUET U aHaJIU3 UX JeTaeT BO3MOKHBIM TTOCTAHOBKY M PEIICHHE 3a7a4 CKBO3HO-
r0 MOHUTOPWHTA JBUKCHHS CHIPbS, MPOCKTUPOBATH CKBO3HBIC MPOMBICIOBBIC JIOTHCTUYCCKUE
[[ENH, BBIABIISATH MPEMSITCTBUS, BCTPEYAIOIINECS HA MYTH MOTOKOB, NEPEPOCKTUPOBATH MPOMBI-
CJIOBBIE JIOTUCTHYECKHE MPOLECChl U CUCTEMBI C IIENIbI0 YCTPAHEHUS MPENSTCTBUI MaTepHallb-
HBIM U UH(GOPMALIMOHHBIM TOTOKAM.

[lepBocTenenHoM 3a1aueii CUCTEMHON OpraHU3alluy BEACHUS PhI00I00BIBAIOIICH AEATENFHOCTH
U yTIPaBJICHUS TPOMBICIIOBBIMH CUCTEMAaMH SIBIISIETCS CO3/IaHKE YCIIOBUN ONTUMM3ALUH TIPOBEICHUS
MOTOKOBBIX MPOLIECCOB, BEAYIINX K MPEOAOIICHHUIO MPENSITCTBUM U COKpAILIEHHUIO MOTEPh.

CBoiicTBaMU UCCIIETYEMON CUCTEMBI SIBISIOTCS CIIEIYIOIIHE:

- UHAYCTpHAIIbHAS JIOTHCTUYCCKAsI CHCTEMa «IIPOMBICIIOBAs 30HA» SIBJISICTCS, TPEXKJIC BCETO,
COBOKYITHOCTBIO AJIEMEHTOB: MTPOMBICIIOBBIX 0OBEKTOB, TPOMBICIIOBBIX CyA0B U T.1. [Ipu ompene-
JICHHBIX YCJIOBUSAX JIaHHBIE SJIEMEHTHI pACCMATPUBAIOTCS KaK CUCTEMBI;

- B MHIYCTPUAIILHOM JIOTUCTUYECKON CHCTEME «IIPOMBICIOBAs 30HA» UMEIOT MECTO CYIIIECTBEH-
HBIC CBSI3M MEXTY dJIEMEHTaMH U (W) UX CBOWCTBaMU, KOTOPbIE 3aKOHOMEPHO, C HEOOXOAUMOCTHIO
OTIPEIEINSIOT UHTETPATUBHBIE CBOMCTBA CUCTEMBI U MPEBOCXOIST IO MOIIHOCTH CBSI3U 3TUX AJIEMEH-
TOB C JIEMEHTAMH, HE BXOASIIMMH B JaHHYIO cucTeMy [11]. DT0 CBOMCTBO BBIACISAET UCCIETyEMYIO
CHCTEMY «IIPOMBICIIOBAs 30Ha» U3 OKPY KaroIleil Cpeibl B BUIE LIEJTOCTHOIO OOBEKTa;

- JJaHHas cucTema 00JlaJJaeT ONpPENEICHHON CTENEHbIO OPraHu3alud. JTO TMPOSIBISIETCS B
CHI)KEHHMHU CTEIIEHU €€ HEONPEIEIEHHOCTH 110 CPABHEHHIO C SHTPOMMEN CIEAYIOIUX CUCTEMOOO-
pa3yromux (hakTopoB, ONPEACISIONINX BO3MOKHOCTh CO3/IaHus, QYHKIIMOHUPOBAHUS U PA3BUTHUS
CHUCTEMBI: KOJIMYECTBEHHBIA COCTaB DJIIEMEHTOB CHCTEMBbI, KOJTHYECTBO HanOoJee 3HAUUMBIX CBSI-
3eil kaxaoro anemenTa [12];
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- B UHIyCTPUAIILHON JIOTUCTUYECKON CUCTEME «IIPOMBICIIOBAsI 30HA» CYIIECTBYIOT CBOMCTBA,
MPUCYIIHUE JAHHOM CHUCTEME B IEJIOM, T.€. HHTETPATUBHbBIE CBOMCTBA, KOTOPHIE HE CBONMCTBEHHBI
HU OJHOMY M3 €€ 3JIEMEHTOB B OTJEIbHOCTHU. VIHTErpaTUBHbBIE CBOWMCTBA MOKA3bIBAIOT, YTO, HE-
CMOTpSI Ha 3aBUCHUMOCTb CBOMCTB LIEJIOCTHOM CUCTEMBI «ITPOMBICIOBAs 30Ha» OT CBOMCTB €€ 3Jie-
MEHTOB — MPOMBICIOBBIX OOBEKTOB M MPOMBICIOBBIX CYJIOB, OHH HE OMPEACINSAIOTCS UMHU TOJIHO-
cThi0. IHBIMU CJIOBaMHM, CUCTEMa «IIPOMBICIIOBAs 30Ha» HE CBOJAUTCS K MPOCTON COBOKYMHOCTH
ee AJIIEMEHTOB, TaK KakK €€ pa3jioKEeHHE Ha OTJIEIbHbIEC YACTH HE MO3BOJIMT HCCIEA0BATh €€ IIeII0-
CTHOCTb.

HccnenoBanne MHAYCTPUAIBLHONW JIOTUCTUYECKOW CHCTEMBI «IIPOMBICIIOBAsE 30Ha» KaK 00b-
€KTa CUCTEMHOTO SIBJISIETCSI TOYKOM pOCTa B MPOIECCE HAYYHOTO OCMBICIICHUS €€ €AMHCTBA U Iie-
JIOCTHOCTUA CO BCEMU BHYTPEHHHMH W BHEIIHHUMU CBS3SIMH U CBOMCTBAMH, dJIEMEHTAMU M TOJ-
CHCTEMAaMH, CJI0KHOCTH KaK JTMHAMHUYECKON CUCTEMBI, HAXOMSIIEHCS B IMTOCTOSHHOM B3aUMOJIEH-
CTBUHU CO CpEION B Mpollecce BeAeHHUS phIO0MOObIBatONIEH nesTenbHOCTH. Mcxoass u3 3Toro,
c(hopMyIHpOBaHBl OCHOBHBIC MOJIOKEHUS, JIeXkKAIIHe B OCHOBE COBPEMEHHOTO IMOAX0/]1a K COBEp-
[ICHCTBOBAHUIO OPTraHU3allii BEJCHHS JTOOBIYM BOJHBIX OMOJOTHYECKHX PECYypCOB B KOHTEKCTE
pa3BUTHS 00IIEH TEOPUU MTPOMBIIIIIICHHOTO PHIOOJIOBCTBA:

- enuHas I1IeJb Pa3BUTHUS OTEYECTBEHHOI'O pPHIOOJIOBCTBA — pallMOHAJbHAS SKCIUTyaTalHs
onopecypcoB MHUpoBOTO OKeaHa Kak 00bheKTa 3(HPEKTUBHOTO MPUPOIOIIOIH30BAHUS — paccMaT-
pHUBaeTCS KaK JOCTHKEHHE COOTBETCTBUS KOJMYECTBA M Ka4eCTBa — MPUPOCTA 0OBEMOB JIOOBIUH,
COTNPOBOXKIAIOIIETOCS IMOTHBIM UX OCBOCHHEM;

- 00BEKTOM UCCIICIOBAHMSI SIBJIICTCS MHOTOBUI0BAS TPOMBICIIOBASI CUCTEMA;

- HAy4YHOU OCHOBOM SIBJIIETCSI CUCTEMHBIN MOAXO0J K OpraHU3alyi, INIAHWUPOBAHUIO U yIIPAB-
JICHUIO pbIOOA0OBIBAIOIIEH AESITENFHOCTHIO;

- METOAOJOTHYECKONH OCHOBOM SIBISIETCS JTOTUCTUYECKHM MOAX0/, Oa3upyroluiics Ha opra-
HU3alMU TTOTOKOBBIX MPOIIECCOB U MPEOAOJICHHUH MPEMATCTBHM, BCTPEUAIOIIUXCS Ha MyTH MOTO-
KOB, U 3aKJIIOYAIONINICS B IEPENPOEKTUPOBAHNN (PEUHKUHUPUHTE) JTOTUCTUYECKUX MPOLIECCOB U
CHUCTEM C LIEJbI0 YCTPAaHEHHUS MPEMSTCTBUIM MaTepUaIbHBIM U HH(GOPMAIIMOHHBIM TTOTOKaM.

[Ipomecc ycmenrHoi peanu3anuu CTpaTeTHYECKUX 3aay 10 Pa3BUTUIO OTEYECTBEHHOTO PhI-
00JIOBCTBA JIOJDKCH 0a3upoOBaThCS, B TEPBYIO OUYEpEllb, HA COBEPIICHCTBOBAHWN OpTaHHU3AINH
BEJICHUS 100bIUM BOJHBIX OMOJIOTHYECKUX PECYPCOB, HAIPABJICHHOW Ha MOBbIMIEHUE () (HEeKTUB-
HOCTH PBIOOIOOBIBAIOIIECH AESITENTbHOCTA. PacCMOTpEHHBIN KOHIIENTYaIbHBINA MMOAX0/I, OCHOBAH-
HBII Ha CHCTEMHOM TOJXO0/€ K UCCIICTOBAHUIO MHAYCTPUATBLHONU TOTUCTUYECKON CUCTEMBI «MHO-
TOBUJIOBasl TMPOMBICIOBAsT 30Ha», TIIyOOKOM HAyYHOM OOOCHOBAaHHHM BCEX €€ COCTaBJISIOIIMX,
MPOEKTUPOBAHUIO M PEUH)XMHUPUHTY TMPOMBICIIOBBIX MPOIECCOB U CUCTEM, MOJACIMPOBAHUE Op-
raHU3aI[MOHHO-YIIPABIEHYECKUX CXEM BEICHHs pbhlO0I0OBIBAIOLICH e TeNbHOCTH, UX ONTUMHU-
3alys, HaIpaBJIeHHAs HA YCTpaHEHHE MPEMsITCTBUIM MaTepHalbHBIM M UH()OPMALIMOHHBIM MOTO-
KaM, JISKUT B OCHOBE JOCTHIKEHHUS COAIAaHCUPOBAHHOCTU MEXK]y KOJWYECTBEHHBIMHU M KauecT-
BEHHBIMH ITOKA3aTEISIMU PHIOOTOOBIBAIOIIEH NEATEITHPHOCTH IMPOMBICIOBEIX CYJIOB, HHTEHCU(H-
Kaluy JOOBIBAIOIIETO IMpoIlecca MO MOoKa3aTellto KadecTBa — crerneHu ocBoeHus OlY u KBOT
NOOBIYM (BBIJIOBA) BOJHBIX OMOJIOTMYECKHX PECYPCOB.
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THE MODERN APPROACH TO SOLVE THE PROBLEMS OF IMPROVING
THE FISHING QUALITY BASED ON THE IMPROVEMENTOF THE AQUATIC BIO-
LOGICAL RESOURCES FISHING MANAGEMENT
(OF THE FAR EAST FISHING BASIN)

The present stage of development of domestic fisheries indicates that there are serious prob-
lems in the operation of the subsystem "mining" of the whole fishery complex, adversely affecting
its own production activities and constraining overall development of the whole complex. Growth
point in the achievement of targets major industry documents the fishing industry is to improve
the organization to carry out exploration of aquatic biological resources. It is based on the con-
cept of achieving compliance with the quantity and quality of fishing - production volumes in-
crease, accompanied by their full development. Scientific novelty is the use of logistic approach
as a methodology to improve the organization and management of the production system in the
management of production of water biological resources. As the object of the research is deter-
mined multispecies fishery system. The scientific basis of a systematic approach to organizing,
planning and management of the fishing activity in the multispecies fishery system.
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OI'bOY BO «KanmHUHrpaackuil rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTETY,
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MOCTAHOBKA 3AJIAYUM TJUHAMUYECKOI'O IOJIOBUS TPAJIOBOM CUCTEMBbBI

Onucamnsl dKCnepuMenmanvhvlie YCMAaHOBKU OJisl NPOBEOeHUs UCCAe008AHULL C MPATLAMU.
Ilpusooumcsa nocmanoska 3a0a4u OUHAMUYECKO20 NOO0OUS MPATIOBOL CUCTNEMDbI.

dusnueckoe MOJICNUPOBAHNE KaK HAYUHBIH METOJ| MO3HAHMs MHTEPECYIOLINX Hac SBICHUN
WA TIPOLIECCOB MMEET JABHIOIO MCTOPHUIO M YCIICHIHO NMPHMEHSETCS BO BCEX 00JACTAX HAYKH.
JlelicTBUTENBHO, M3yyas TUHAMUYECKHE MPOLECCHI, MPOTEKAIOIUEe C TEXHUYECKUMHU Y3JaMH U
arperataMi CJIO>KHbIX JUHAMMYECKHUX CHCTEM B HATYpPHBIX YCJIOBHSIX, MOXHO HOJYYUTh JIaHHBIE
10 (hPYHKIIMOHAJIBHBIM 3aBUCUMOCTSIM, CBS3BIBAIOLIMM BCE 3JIEMEHTHI CUCTEMBI, HO NPU 3TOM HE
YCTaHOBUTH, YTO U KaK BJIMSIET Ha XapaKTEPUCTUKH Ka)XXAO0r0o 3JEMEHTa B OTAeIbHOCTU. VcmbiTa-
HUE HATYypHBIX MEXaHUUYECKUX CUCTEM, KAKOBBIMH SIBJIIIOTCS TPAJIOBbIE CUCTEMBI (JIOHHBIE U pa3-
HOTUTyOWHHBIE), COMPSHKEHO ¢ OOJIBITMMU SKOHOMUYECKHMU 3aTpaTaMu. [1o3ToMy mccienoBaHus
JUHAMUYECKUX MPOLIECCOB Iieecoo0pa3Hel BECTH Ha UX MOJEISAX B JJAOOPAaTOPHBIX YCIOBUSX.
[Tpu 3TOM HEOOXOIMMO PYKOBOACTBOBATHCS MPABWIAMHU JUHAMU4ecKoro moxodus [1-3]. B Tab-
JMLEe TPUBEAECHBl OCHOBHBIE MaclITaObl (U3MYECKUX XAPAKTEPUCTUK T'MIPOJANHAMHUYECKHUX,
IPYHTOIMHAMHYECKUX U TPHUOOIOTUIECKUX MPOIIECCOB, MPOTEKAIONINX C TPATIOBBIMU CUCTEMaMHU
IpU AMHAMHUYECKOM 0JI00UH.

OcHoBHBIE MACIITA0bI (PU3HMYECKHX XAPAKTEPUCTHK THIAPOTHHAMUYECKUX, TPYHTOANHAMM-
YeCKHX H TPHOOJIOrHYeCKHX MPOLEeCcCOB, MPOTEKAKIIUX ¢ TPAJIOBBIMH CHCTEMaAMU
NpHU JUHAMHYECKOM NO0A00uHN

Macmtabbl pU3NIECKHX XapaKTEPUCTHK [IpeoOpazoBanue
dusnueckre XxapaKTepPUCTUKU O6o03HaueHHe uepes macutad C
1 2 3
I'eomeTpuyeckuii mapameTp (IVIMHA, BBICOTA, IIMPHUHA U AP.) C C
I'eomeTpuueckuii mapaMeTp (IUIOIAIb) Cy c?
I'eomerpuueckuii mapametp (00BHeM) Cy c?
I'eomeTpudecknii mapaMeTp (TeOMETPHIECKU MOMEHT HHEPIIHHN) C c’
Macca Cu C13
Bpewmst G c
CxopocThb G, c™
Cuna Cr C13/2
Yckopenue C, c?
O0BeMHBIN Bec C, c??
MoMeHT (BpalaTeTbHbIH) Cus c’”?
[1;moTHOCTH C, 1
JlmHaMHYecKas BI3KOCTh BOJIBI C, C13/4
Kunematnyeckast BI3KOCTb BOJIbI C, Cc? 4
H3rubHast )KeCTKOCTh Cyr Clm
YnpyrocTts Marepuaia Cg c'”?
JaBnenue C, c'?
Yacrora 000poTOB Cus c
UYacrtora konebaHuit Cy c
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OxoHYaHME TAOUIIBI

2 3
KacarenbHoe HanpsxeHue C, '
[ToTeH1anbpHast SHEPIUsL Cy CIS/Z
Kunemaruueckas sHeprust Cr, Cc?
[ToBEepXHOCTHOE HATSXKEHUE Con c'?
CnBur rpyHTa Cyp c/'?
CBSI3HOCTB TPYHTA Cco c'?
HopmasbHas Harpyska Coop ci'?
MonHOCTE Cy C;5/4
TBepmocTh Cus c'”?
VYron Co=Cosn 1
CILIOIIHOCTD Cr, 1
Koaddunment cornporusnenns (pacnopHOl CHITbI, OOKOBO CH- Cr 1
JIBI)
Koa¢ddumment tpenus Cua 1
OTHOCHUTENIbHOE Y ITTHHECHUE C, 1

[Ipy MOJENbHBIX UCIBITAHUAX OPYIUN PBHIOOJIOBCTBA BBIABISAIOTCA OCOOEHHOCTH UX COIpO-
TUBJICHUS, PEIIAIOTCS Pa3IMYHbIC TEOPETUUECKUE U MPAKTUYECKUE BOIPOCHI, CBSI3aHHbBIE C KC-
IuTyaTalueil ¥ moBbIIeHHEM UX 3P PekTHBHOCTH. CyIIecTBYET ABa NMPHHLMINA MOACITUPOBAHMUS.
[TepBblif U3 HUX 3aKIIOYAETCS B MOJCIMPOBAHUM IPSMOTO JABMKEHHS MOJENIU Opyausi phlOOIOB-
cTBa (OYKCHPOBKH), JIBMXKYIIEHCS B HEMOJABMKHOM XKUAKOCTH. Takue ncnbITaHUsS MPOU3BOIAT B
CHelHalbHbIX JJa0OPaTOPHSIX — ONBITOBBIX OacceliHax. OHU Takke MOTYT IPOBOJUTHCA B CHELH-
aJIbHO 00OPYIOBAHHBIX OTKPBITBIX BOAOEMAaX — MOJUTOHAaX. BTopoil mpuHIMIT — MOAEIMPOBAHNE
0OpaIIEHHOT0 JBM)KEHUS, KOT'/1a HETIOABUXKHASI MOJIENIb O0TEKAeTCsl MOTOKOM JBHIKYILEHCS BOABI.

K ycranoBkam st pru3ndeckoro MOIEIMPOBAaHUS OPYIUI M TIPOIIECCOB PHIOOJIOBCTBA OTHO-
CATCS MOJINTOHBI, OIIBITOBbIE OACCENHHBI, TUAPOJIOTKU U THAPOKAHAJIbI, a3POIMHAMUYECKHE TPYObI
N OKCIICPUMCHTAJIbHBIC CTCH/BI.

[Tonmurons! Ui MOAETUPOBAHUS PHIOOJIOBHBIX OPYAMN U MX MPOIECCOB CO3/AIOTCS HA €CTe-
CTBEHHBIX BOJI0EMax (03€pax, 3aJIMBaX, BOJAOXPAHWIMILAX), YTO 00ECIIeUnBaeT BeCbMa OJIM3KHE K
HATYPHBIM YCIIOBHS SKCHEPUMEHTOB ¢ MojensaMu. C OAHOI CTOPOHBI, 3TO 0OCTOSTENLCTBO CHU-
aeT BIMsSHUE MacluTaOHOro s¢¢exra Ha pe3ysbTaThl ONBITOB C MOAEISMH, YBEIMYHMBAET MX
noctoBepHOCTh. C Ipyroil — yxXyZulaeT yCcaoBUs SKCIIEPUMEHTOB, TaK KaK B OTKPBITOM BOJOEME
OHU OOBIYHO MPOBOAATCS MPU HAIUYUM BETPa, B3BOJHOBAHHOW MOBEPXHOCTHU U JPYTUX (aKToO-
POB, XapaKTEpPHBIX Ul HATYPHBIX YCJIOBHM. SIpKMM IIpUMEpPOM IOJIUIOHA SBIIAETCS BumreiHen-
Koe 03epo, 10 90-x rr. XX B. KoTOpoe ObUI0 0a30il Kadeapbl MPOMBIIIIICHHOTO PHIOOIOBCTBA
KTHUPIIX.

HecomueHHBIM AOCTOMHCTBOM IIOJIMTOHOB SABJISICTCA BO3MOKHOCTH MOJCIUPOBAHHA HC
TOJILKO PHIOOJIOBHOTO OpPYyJAHs, HO M PHIOOMPOMBICIOBOM CHUCTEMBI B LI€JIOM, BKJIIOYas CYAHO U
IPOMBICJIOBBIE MeXaHU3Mbl. Hampumep, npu MoJenupoBaHUM TPAJOBOMl CHCTEMBI B YCIOBHAX
NOJMroHa yaaércst HauboJiee MONHO 00ECIeYnTh FeOMeTPUYECKOe U CHIIOBOE Mojo0ue Bcex eé
9JIEMEHTOB, BKJIIOYasl Baepa, PacHOpHbIC JOCKH, OCHACTKY BEpXHEW M HIKHEH moalop, 4To He-
BO3MOYKHO OCYILECTBUTb IIPU IPOBEIECHUH ONBITOB Ha JJAOOPAaTOPHBIX yCTAaHOBKAX.

JlocTonHcTRA:

1. MuanMansHOE 3HaUYECHHE MacIITaOHOTO Y deKTa.

2. BO3MOXHOCTh MOJICTTMPOBAHUSL HE TOJIBKO PHIOOJIOBHOTO OPYIHs, HO U PHIOOIPOMBICIIO-
BOM CHCTEMBI B [eJIOM, BKIIHO4Yasd CyAHO U IMPOMBICIIOBBIC MCXaHNU3MBbI.

Henocrarku:
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1. CnoxHble yCIOBHS 3KCIIEPUMEHTOB, TaK KaK B OTKPHITOM BOJOEME OHHM OOBIYHO MPOBO-
JTCSl IPU HAJTMYMU BETPA, B3BOJIHOBAHHOM MOBEPXHOCTH U APYTUX (HAKTOPOB, XapaKTEPHBIX IS
HaTypHBIX YCJIOBHIA.

2. Joporue 3KCepUMEHTHI.

Baxueiinnyio posib B UCCIIEJOBAHUHN OPYIUN U MPOLIECCOB PHIOOIIOBCTBA UTPAIOT OIBITOBBIC
OacceliHbl. Beskuii ombITOBBIN OacceitH MMeeT KaHall, 3alOoJHEHHBINH BOJAOW M 000pYAOBaHHBIH
PSAAOM yCTPOMCTB, 0O€CTIEUNBAIOLIUX TPUBEACHUE MO B IBUKEHHUE U BBIIIOJHEHUE BCEX HE-
00XOAMMBIX U3MEPEHHI (BO3MOXXHO, C 3alMChI0O U 00pabOTKON pe3yIbTaTOB), a TAKKE MOJIEIb-
HYI0 MacTepcKyro. B HacTosiiiee BpeMs OMBITOBBIM 0acCefHOM YacTO Ha3bIBAIOT yUPEXKIEHUE,
KOTOPOMY MPUHAAJNICKHUT HETIOCPEICTBEHHO OaccelH (KaHall ¢ BoJ0i). B 3ToM cMmbIcie K OMbITO-
BOMY OacceiiHy OTHOCST M KOMIUIEKC JAPYTHX CPEJICTB, 00ECIEUMBAIOIINX MTPOBEACHUE SKCIIEPU-
MeHTOB. Kpome u3yueHusi conpoTHUBIIEHUS BOJBI JABHKEHUIO CYJ0B Pa3jIMYHBIX TUIOB (HAABOJI-
HBIX, OJIBOAHBIX, C AMHAMUYECKUMU MPUHIUIIAMU TOJACPKAHMS) U B Pa3IMUHbIX YCIOBUAX (Ha
CIIOKOWHOM BOJIe, Ha BOJIHCHHH, HA MEJIKOBOJIbE), B OacceiHax n3ydaercs paboTa opyauid pbroo-
JIOBCTBA U APYTUE BOMPOCHI.

ITo criocoOy mpuBeneHUs MOJIENH B ABMKEHUE PA3NUYalOT J[BA THUIIA OMBITOBBIX OACCEWHOB,
KOTOpbIe OOBIYHO TAKXKE OTIMYAIOTCS U CBOMMHU pazMmepamu: 1) OacceilHbl TpaBUTAllMOHHOTO TH-
na (MaJible — ¢ JUIMHOM KaHana npuMepHo 110 40-50 M), rae Mozenb NPUBOIUTCS B IBUYKEHUE Be-
COM TAJIAIONIETo Tpy3a; 2) OacceiHbl TMHAMOMETPUYECKOTO THMa (0OoJblINe — ¢ JUIMHOW KaHalia
npuMepHo 10 1 kM), rie Mojieib NMPUBOAUTCS B ABMXKEHUE C MOMOILBIO CIIEUANIBHON TENEeXKH,
JIBUXKYIIEHCS MO penbcaM, MPOoJoKEeHHBIM o OopTaMm OacceitHa. B manbix OacceifHax cOMPOTUB-
JIeHHe 3a/1aeTcs (Yepe3 Bec Maialoliero rpysa), a CKOpocTh onpeneseTcs, B 00X, HA000poT,
3aJ]aeTCsl CKOPOCTh TEJIEKKHU, a COTPOTUBIICHUE U3MepsaeTcs. BriOop Tumna u pazmMepoB OacceliHa
ONpeeNaeTcsl pelaeMbIMU 3a/adyaMy, (PMHAHCOBBIMHM BO3MOXHOCTSMHU U APYTHMHU COOOpake-
HusmHu. J[mrHa OacceifHa 1omKHA 0OecTieunBaTh pa3roH, YCTAHOBIGHHE peKuMa o0Tekanus (2—3
JUTMHBI MOJIETIN ), IPOBEICHUE U3MEPEHUN NP JBUKEHUH C TIOCTOSTHHONW CKOPOCTBIO U TOPMOKE-
HUE; YCKOPEHHUS IIPU Pa3roHe U TOPMOKEHUH JTUMUTUPOBaHbL. J{J1s1 ycTpaHEeHUsl BAUSHUSA CTEHOK
u J1Ha OacceiiHa ero MMpUHA U JATHHA JOJDKHBI B 10—15 pa3 npeBblaTh HIMPUHY MOJEIH.

B KI'TVY 3anyuiex nocie 601b1I0T0 MepepbiBa ONBITOBLIN 0acceifH, B KOTOPOM MOXKHO TPO-
BOJUTH 3KCIEPUMEHTHI 10 HCCIEIOBAaHUIO TUHAMHUKU TPaJIOBBIX cucTeM. OnbITOBBIA OacceilH
denepalibHOTO TOCYJapCTBEHHOTO OIOIKETHOTO0 00pa30BaTEIBHOIO YUPEKIEHHS BBICHIETO MPO-
(beccuonaapHOTO 00pazoBaHus «KamTWHUHTPAACKUN TOCYJApPCTBEHHBIN TEXHUYECKUN YHUBEPCH-
tet» (OI'BOY BIIO «KI'TY») siBAsieTCs] MHCTPYMEHTOM ISl MCCIEAOBaHUSA MOJAENei opyauit
JIOBa, a TaK)Xe MCCIIEJOBAHUS MPOIIECCOB PHIO0JIOBCTBA (BHIOOpKA HEBO/IA, BEIOOpKA Tpajia, 3aMeT
KOIIIEJIbKOBOTO HEBOJIA U JIP.), B YaCTHOCTH, MaciuTabHoro 3¢ dexra (puc. 1).

JlocTOMHCTBaMH OTIBITOBOTO OacceiHa SIBISIOTCS HE3aBUCUMOCTH OT BPEMEHH T'0JIa U TIOTOAHBIX
yCIIOBUH, OOMbIIIME pa3Mepbl padodero yuactka. Ho ecTh y HEro u HeZJOCTaTKU: BpeMsi Ha SKCIIEPH-
MEHT C TPaJIOBOM KOHCTPYKLMEH OrpaHMYEHO, OTCYTCTBYET MOJBOJHAs BHU3yalU3allysl MPOLECCOB,
MPOXOJSIINX B TPATOBOM CHUCTEME, U Ap. DTU OTPAaHUYCHUS HAKIIAJBIBAIOTCS HA pa3Mepbl OymayIiei
MOJIEJH Tpajia WM IPyroro ppI00JIOBHOTO OPYAHS U BEIWYMHY MacIITabHOTO Y deKTa.

Tenexka, pacniosoKeHHas! Ha peibcax BAOJb OacceliHa, 3aKperyieHa K CTaIbHOMY TpPOCY, 3a
CYET KOTOPOI0 U NMPOUCXOIUT €€ ABMKEHHE. C yUETOM 3TOr0 TEJIEkKKA B MIEPBbIII MOMEHT BpeMe-
HU Pa3TOHAETCS, 3aTEM IMPOUCXOIUT JBHKEHUE IPU MOCTOSHHON CKOPOCTH, a Jlajee HacTylaeT
IIPOLIECC TOPMOKEHUSI.

3HA4YEHMs XapAKTEPUCTUK Pa3rOHAa U TOPMOXKEHUS TEJEKKH Ba)KHbI IIPU IKCIEPUMEHTAX C
MOJIETIBIO Tpajla WU JIPYTroro phIOOJIOBHOTO OpYAHs, KOTJA HEMOCPEICTBEHHO HCIOIB3YETCS
Oykcupytolmas Telnexka. XapakrepucTiku onbiToBoro 6acceitna ®I'bOY BIIO «KI'TY »:

Hmuua 52,0 m

Mupuna 7,0 m

I'mybuna 4,0 m
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Puc. 1. Omsrroseriii 6acceitn @®I'BOY BO «KI'TY»: a — nonepeunslit pazpes; 6 — BUIBL: CBEPXY U COOKY

B manbix GacceiiHax K MOJENIH KPENMUTCsA OCCKOHEYHBIM (KONBIIEBOM) TPOC, MEPEKUHYTHII
yepes aBa 0J10Ka, pacroioKEeHHbBIE IO KOHIIaM OacceiiHa. B koHile OacceliHa UMeeTCsl CABOCHHBIN
OJIOK, MpUYEeM Ha IIKUBE OOJBIIETO AUaMeTpa 3aKperieH TPOC, MPUCOSTNHEHHBINH K MO, a Ha
IIKUBE MEHBIIETO JUAMETpa — TPOC, Ha KOTOPOM MOJBEIICH MaIAIIIUA TPpy3. DTO MO3BOJISET
YMEHBIIUTh BBICOTY MajieHus Tpy3a. [ py3 MOKeT magath ¢ BICOTHI (CO CHEIHATbHOM OalltHu) 10
ypOBHs OacceifHa, OMyCKaThCsl B IIAXTy, HO Yallle BEPXHEE €ro MOJOKEHHE HAXOAMUTCS BHIIIE, a
HID)KHEEe — HIDKE YpoBHS OacceiiHa. B Hauane GacceliHa nMMeeTcss pa3rOHHOE YCTpPOIMCTBO, MpH-
JIato1ee MOJCNIM HAa4YaJIbHYI0 CKOPOCTH (B MPOTHBHOM CJIy4yae YCTAHOBHBIIHMICS peXuUM Oyner
JOCTUTAThCs TIpU Oobiel [uinHe OacceiliHa), B KOHIIE paclojiaraeTcs TOPMO3HOE YCTPOMCTBO.
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Tenexka B OacceifHax NMHAMOMETPUYECKOTO THIIA MPUBOIAUTCS B JBUIKEHUE AJICKTPOJIBUTaTe-
nem. Mmeetcs crniennaabHOE YCTPOMCTBO, KOTOPOE MO3BOJSET MOJIEIH, HAPUMED, UCIIBITHIBATH
KauKy, HO JBUTAThCS MOCTYNATEIHHO TOJIBKO CO CKOPOCTHIO TEJIEKKHU; OHO K€ 00ECIIEUUBACT U3-
MEpEHHE COMPOTHUBIICHUS U, MPU HEOOXOAMMOCTH, IPYTHMX KOMIIOHEHTOB THAPOAMHAMHUYECKUX
cwi. Tenexxka nMeeT BU PEPMEHHOTO MOCTa 4epe3 KaHall OacceliHa; mpu OOJIBIINX CKOPOCTAX
UCIBITAHUHN €€ MOTYT JIeNIaTh KPBITOM.

JIJis cokpaleHuss BpeMEHH MEXKIY HUCIBITAHUSMU IIPUMEHSIOT BOJTHOTACHTEIH — YCTPOMCT-
Ba, MOTJIOUIAIONINE SHEPTUI0 BOJH, O0Pa3yIOIIUXCs B pe3ylbTaTe ABMKEeHUs Mozeneil. Hexorto-
pBIe OaccelHbl 000PYAYIOTCS BOJHOMPOAYKTOPAMH — YCTPOHCTBAMH, CO3AIOIIMMH BOJIHEI C 3a-
JAHHBIMU XapaKTepUCTUKaMU. BONHBI MOTYT OBITH PETYNSPHBIMHU, & B HEKOTOPBIX OacceiiHax — u
HEPETyJIIpHBIMUA. BOTHONIPOAYKTOPHI HEOOXOMUMBI IS HCCIICIOBAHUS BIUSHUS BOJH HAa TaKUE
opyaus ppIOOJIOBCTBA, KaK CTaBHbIE HEBOJIA, KOIIEIBKOBBIE HEBOJA, CTAaBHBIE CETH U Jip. BomHo-
MPOAYKTOPHI OBIBAIOT PA3IUYHBIX THUIIOB; OHHM CO3JAIOT BOJIHBI, COBEpINAsi BBIHYKICHHBIC KOJIe-
OaTenbHBIC IBIKEHUS C 33JaHHBIMU aMIUTUTYIOU M 4acTOTOW. DTO JTaeT BO3MOKHOCThH UCCIIEI0-
BaTh OPYJAUS U TIPOIECCHI PHIOOIOBCTBA (BEIOOPKA KOMIEITHPKOBOTO HEBOA C YUETOM BOJTHCHHMS ) Ha
BOJIHEHUHU C TpeOyEeMbIMH XapaKTepPUCTUKaMH (YBETUYECHUE COMPOTHUBICHUS, KAUKy Pa3IUYHBIX
BUJIOB PHIOOJIOBHOTO Cy/HA).

Jlyia MoAenupoBaHus TUHAMUYECKHX MTPOLIECCOB (BBIOOPKA JOHHOTO Tpaja, BBIOOpKa JOHHO-
ro HEBOJIa) Ha TEJIe)KKE yCTaHaBIUBaeTcs jgedeaka. Tak, A npumepa npu GU3nIecKoM MOJIEIH-
pOBaHMM TIpollecca BBIOOPKHU JOHHOTO HEBOJA SKOPHBIM CIOCOOOM B OIBITOBOM OacceiiHe
OI'bOY BO «KI'TY» ucnons3oBanu clieayromee 000pyI0BaHUE: U3MEPUTEIbHBI KOMILICKC
MIC-200, nByx6apabannyto jgebeaKy, TeH304aT4YuK, OJIOK MUTaHUS, YTIIOMEp, PEOCTaT.

Bonee moapoOHbIe cBeieHUsT 00 OIMBITOBBIX OacceitHax W WX 00OPYJOBAHHH UMCIOTCS B CITe-
UANbHON JuTepaType. s u3ydeHus ympaBisSeMOCTH CYHIECTBYIOT POTAllMOHHBIE (KPYTJbIe)
OacceitHpl. Mojienu B HUX BPAIIalOTCs C TTOMOIIBIO CIICITHATBLHON POTAIITMOHHON yCTaHOBKHU.

Ucneitanus moaeneit opyauil ppI00JIOBCTBA MOTYT MPOBOAUTHCS U B APYTHUX COOPYKEHHSIX
(mabopatopusix) — TUApPOKaHAIaX U TUAPONIOTKaX. [IpuHIMT 00paleHHOTO NBMKEHUS, KOTIa MO-
JIeNIb CTOUT Ha MECTE, a HaBCTPeuy €l IBMKETCS MOTOK BOJIbI, MCIIOJIb3YyeTCs B rujposioTke. [lpe-
MMYIIECTBA JIOTKA — CPABHUTEIHHO HEOOIBIITNE Pa3MEPHI, a TAKKE TO, YTO MOJIETh, H3MEPHUTEIb-
HOE 000pYyAOBaHUE U DKCIEPUMEHTATOPBI PACIIONIAralOTCsl B UCCIEN0BATENILCKOM U KCIIEPUMEH-
TaabHOM ceKkTopax. Hambosee cepbe3HbIll HEJOCTATOK — TPYIHO 00ECTIEYUTh PABHOMEPHOCTH T10-
TOKa B MeCTe pacmojoxxkeHust Mojenn. C 3TUM CBs3aH TaK Ha3bIBaeMbIi mapanokc iobya — npu
OJIMHAKOBBIX YCIIOBUSIX COMPOTHBIICHUE B ruaposioTke Ha 10—15 % Beime, yem B Oacceiine. [1a-
pasokc oOBSCHSAETCS UMEHHO HEOJAHOPOJHOCTHIO MOTOKA B JIOTKE, CKOPOCTh KOTOPOTO B paiioHe
CTEHOK CHWXXKAETCS, a Y MOJIEIIH, HA000POT, BO3PACTAET, MPUYEM MOTYT TMOSIBISITHCS PaIUATbHBIE
cKopocTH. B Mupe ruppokaHanoB ¥ THAPOJIOTKOB JOCTATOYHO MHOTO, HO CAMBIMHU OOJIBLIIUMU
SIBIISTFOTCSL:

. I'mnpokanan SINTEFF B r. Xuptcxan (lanws).

. I'mnpokanan yauBepcurera B . Ham (AHrmms).

. I'mnpokanan LIAI'U B r. Cankt-IletepOypr (Poccust).

. I'mapoxkann 3A0 «MapuHIIO» B r. Kanununrpane (Poccus).

. 'mnpokann yausepcuteta r. Tokuo (SAnonwms).

. 'mnpokanan yausepcurera B T. Hetopaynmienn (Kanana).

. 'mapokanan Mmopckoro koyutemka Ha 0. Tacmanus (ABcTpanus).

. 'mapokanan uccnenorarenbckoro HHCTUTYTa IFREMER B r. Bynouns (®@panius).

OcBoeHue ppIOHOTO MPOMBICIIA B OTKPHITON 30HE MUPOBOTO OKeaHa TpeOyeT Co37aHus BbI-
COK03((HEKTUBHBIX OPYIHUH MPOMBIIIICHHOTO PHIOOJOBCTBA, YTO OOYCIOBICHO ONpEICICHHBIMU
3HAHUSAMHU Kak B o0yacTu Onou3nyecknx oCOOCHHOCTEH O0BEKTa MPOMBICHIA, TAK U HMH)KCHEP-
HBIX OCHOB MPOEKTUPOBaHUs opyauii JioBa. [locnennee, B CBOIO ouepe/ib, HEBO3MOXKHO 0€3 3Ha-
HUSl 3aKOHOB THJIpOJuHaMHUKU. Takum oOpa3om, co3qaHre HEOOXOAUMBIX OpYAHIl MPOMBIIIEH-
HOT'O PHIOOJIOBCTBA CAMBIM TECHBIM 00Pa30M CBSI3aHO C YPOBHEM HAyUYHBIX JOCTHKEHHUH B TUIPO-
JTUHAMUKE.

OO DN K~ W —
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Crienimanucram, paboTarOIIMM B 3TOH 00J1aCTH HAyKH, U3BECTHO, KAKHE CIIOKHOCTH BBI3HIBA-
€T UCTBITAaHUE OpPYAUN JIOBA B OKeaHe. DKCIEPUMEHTHI C (PU3MUECKUMU MOEISMU MPOBOISTCS
Ha CIEIUAIBHO 000pPYJAOBAaHHBIX B 3THX IEJSIX IMOJIMTOHAX WIIM HA JIAOOPATOPHBIX yCTAHOBKAX.
[Toatomy B 1979 r. B r. KaniuHuHrpaze mocTpoeH U BBEACH B SKCIUTYaTALMIO THAPOKaHAI — CIie-
[[MaIbHAS YCTAHOBKA JJAOOPATOPHOTO THMA IS MPOBEACHUS SKCIICPUMEHTOB B OOJIACTH THIPO-
MEXaHHUKH OPYJIUil MPOMBIIITIEHHOTO PHIOOIOBCTBA.

CTpouTeNbCTBO THAPOKAHAA ITTUJIOCH ACCATh JIET, U CETOHS OH SIBJISIETCSA OJTHUM U3 KPyTI-
HEHIINX COOPYKEHHI MOJ0OHOTO TUIA B MUPE.

Ero co3panuto mpenaiecTBOBaiv CHEIUATbHBIE UCCICAOBAHUS CTPYKTYPHI MOTOKA, KOTOPHIE
npoBoaunuck cotpyanukamu HITO Ha mopenu macmtabom 1 : 10. B pesynbrate uccienoBanuit
OblIa BBIOpaHa KOHCTPYKIHUS THUApOKaHaa, KOTopas obOecredriia HepaBHOMEPHOCTh IMOTOKA BO
BCEM JHama3oHe CKOPOCTEH B MoImepeuHoM ceueHun meHee 1 u meHee 3 % mo anmuHe paboyero
yuactka. [Ipr 3TOM MOBEPXHOCTH MOTOKA B paboveM y4acTKe poBHAsI, 0€3 BOJIHOOOPA30BAHHMIA.

Crenenp HauanpHOU TypOyneHTHOCTH 1,25 %. B ruapokanane mupkynaupyroT 900 T BoAbI co
ckopoctrio oT 0,05 1o 3,5 M/c. Ero runpaBimueckuii TPaKT BHIMOTHEH aHAJIOTUYHO adpOIMHAMHU-
YECKUM TpyOam C MpOCTpaHCTBEHHBIM KOH(]y30poM (200 T BOABI YAEpKUBAIOTCS BAKYYMOM).
[IpocTpancTBeHHBIN KOH(Y30p (COMI0) ¢ OOMBIIMM KOAPPHUIMEHTOM MOPKATHS TIO3BOJISET TMO-
Jy4yaTh SMIOPHI PABHBIX CKOPOCTEH MOTOKA MPAKTUYECKH MO BceMy pabouemy ydacTtky. Kpome
TOTO, B KOHCTPYKIIUU THAPOKAHAIA IPUMEHEHBI Pa3IMUHBIC YCTPOWCTBA, TIOBHINIAIOIINE KAa4eCT-
BO notoka. Kondurypanus obpatHoro kanana (auddysopa) u Ipyrux y4yacTKoB, 0OecrednBaio-
[IUX MOBBIMICHHYIO (OTHOCHTEIHHO OOIICH JTMHBI) MPOTSKEHHOCTh OOJBIINX IUIOMAACH cede-
HUSl, TO3BOJIMJIa CHU3UTH TUIAPABINYECKUE MOTEPU A0 MUHUMAIBHBIX 3HAYEHUH U TEM CaMbIM
MOBBICUTH Kod(huImeHT kadyecTBa ruapokanaia a0 0,85, 9yro Goyiee yeM B JBa pa3a MPEBBIIIACT
AQHAJOTMYHBIA KO (PUIIMEHT y MOAOOHBIX YCTaHOBOK. MaKkcuMalnbHas 3aTpaurBaeMasi MOIIHOCTh
anekTpornpuBoja coctapisgeT 140 kBt (ycranoBinenHas npumepHo 250 kBt) npu v=2,5 m/c.

s HabmogeHuii 1 KUHOGOTOCHEMKH THAPOKaHaI 00opynoBaH 18 mMpsSsMOYrodbHBIMU HII-
TrOMUHATOpamu pazmepoM 1,5x0,6 M, pacmoioKeHHBIME B OOKOBBIX CTCHKAaX W JHUIIE; B MEPE/-
HEel CTEHKE MMEETCSl CMOTPOBOE OKHO pazmepoM 6x1,8m (puc. 2).

Puc. 2. CmotpoBoe okno runpokanaina 3A0 «MapuHIIO»
(puzmyeckoe MoenMpoOBaHUE CTAIMOHAPHOTO IPOLIEcca TPaICHHS
Pa3HOTTYOMHHOTO Tpajia)
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Amnmaparypa ynpaBieHUs U MPUOOpPHI KOHTPOJS [MapaMETpPOB  IOTOKA PACIOJIOKEHBI B
MyJIbTE YIPABICHHS, HAXOSAIIEMCS HaJl pad0YMM Y4acTKOM U 00ecreunBaroIieM MOJHBIA 0030p
paGouero mpoctpaHcTBa rujapokanana. [locnennuit obopynoBaH mpuOopaMu U ycTpoiicTBamMu
JUISL U3MEPEHUSI CHJIOBBIX M JPYTMX HMapaMeTpoOB UCCIENyeMbIX 00beKTOB. KoMmIieke ycTaHOBOK
JUISL MCCIIEI0BAHUS TPAJIOB IO3BOJISIET U3MEPATH CHUIY CONPOTHBIIEHMS M CTSATHMBAIOLIYIO CUILY
TPaJIOBOIl CETH B MOTOKE, MPOCTPAHCTBEHHYIO (POpMyY CeTH, a TakKe CUITy HATSXKEHUS B OTHENb-
HBIX €€ HUTAX. KpoMme Toro, mMmeercs BO3MOXXKHOCTb HCCIIEOBATH JUHAMUYECKHE IPOLIECCHI
yIpaBiIeHUsl TpajoM 1o TiayOouHe. CrenuanbHbli KOMIUIEKC YCTaHOBOK NpEIHA3HAYECH IS HC-
CJIEJIOBaHUS TUAPOIUHAMUYECKHX KO3(D(PULIMEHTOB TPAIIOBBIX TIOCOK U IPYrOl OCHACTKHU Tpaja, a
TaK)K€ CTATUYECKON YCTOMYMBOCTH UX JIBHKCHUS.

B ruapokanane MOXHO Mcce10BaTh MOJIs JABICHUM B Tpaje, a TakKe MPOBOAUTH JPYyrue
UCCIICIOBAaHMSI B O0JIACTH OPYAMN MPOMBIIIICHHOTO PbIOOIOBCTBA, POMBICIOBBIX CYAOB, OKEa-
HOJIOTMYECKOW TEXHUKHU M CPEJICTB OCBOEHUS OKeaHa. /lyig perucrpauuu u oOpabOTKH dKCIEpH-
MEHTJIbHBIX JTAHHBIX MPUMEHSIOTCS U3MEPHUTENbHbBIE U pPEerucTpupyrolue o00pyA0BaHNUE U all-
napaTtypa, B TOM YHCJIe aBTOMaTU3UPOBaHHAsA cucTeMa coopa u 06paboTku nHpopmaruu Ha 6aze
[1DBM. [lna ¢ukcanuu IWHAMHYECKUX MPOLIECCOB HCMOJb3YETCsl TEJIEBU3MOHHBIM KOMILUIEKC
[IBETHOTO M300pa)KEHHs C BHICOMAarHuTO(PpoHOM. YKazaHHOE 000pyIOBaHHE MOCTOSTHHO OOHOB-
JISI€TCS] UM MOJEPHU3UPYETCSL.

TpuauaTuieTHU OMBIT JKCILTyaTallud THApPOKaHala IOKa3aj, 4TO OH SBJIAETCS YHUBEp-
CaJIbHOW yCTaHOBKOW B 00JIACTH SKCHEPUMEHTAIbHON T'MAPOMEXAHUKM U MOXKET YCIEIIHO KOH-
KypUpOBaTh CO MHOT'MMH IPYTMMHU YCTaHOBKaMH, B TOM YHCIIE C ONBITOBBIMH OacceiiHaMu H Jia-
e a’POIMHAMHUYECKUMHU TPyOaMu.

CeromHs B ruapoKaHaye NPOBOIATCS HCCIECIOBAHMS IO CO3JAHMIO HOBBIX IPOMBICIOBBIX
CXeM PBIOOJIOBHBIX TPAYJIEPOB; HOBBIX TPAJIOB C YJIyYIICHHBIMU NTapaMeTpaMH CETHOH 000JI0UKH,
B TOM YHCJIE C 3epKaJIbHOW (KBaJpaTHOH) siueel; yHU(PUKAUU KOHCTPYKTHBHBIX OCOOCHHOCTEH
TPAJIOBBIX JOCOK C LIEJIBIO MOBBIIICHNS UX MAHEBPEHHBIX U THIPOJINHAMUYECKUX XapaKTEPUCTHK;
MIPOJIOJDKAIOTCS PAOOTHI IO COBEPIIEHCTBOBAHMIO KOHCTPYKIIMIA TaK HA3bIBAEMBIX aKyCTHYECKHUX
TPaJIOB U MHOTHE JIPYTHE UCCIICAOBATENBCKUE PAOOTHI.

TEXHUYECKHUE XAPAKTEPUCTUKU I'MAPOKAHAJIA

Tun — NUPKyYISAUOHHBIN BEPTUKATbHBINA 3aMKHYTBIA C OTKPBITHIM pabOYUM YYaCTKOM.

Ta0APHTBL, M. .. .eecuieeiiieiieeiiieiieeite et ete et e ere et iaeenbeeseaeeseeeneeenne 34x9x12
[a0apuTBl PAOOYETO YHACTKA, M. .. .eerrurereenureeeeeriieareeneeeeseesaeeenne 14x3x2
BricoTa pabodero yuacTka 1mo 3epKaly BOABL, M. .. ....ccceeeveeeruvenns 2
O0BeEM BOJIBI, VL e e 900
MaxkcumanbHasi CKOPOCTh BOJBI B paboueM ydacTke, M/C... ......... 3,4
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I'maBHBIM MacImITaOOM MPH TOCTAHOBKE 33J1a4¥l JTUHAMUYCCKOTO OO0 TPAJIOBOW CHCTE-
MBI siBisieTcss MacmTad C;. Ero o0ocHOBaHUWE M SBISIETCS MEPBOCTEIICHHON 3ajaveid MMpHu co3jia-
HUU MOJIEJH U MPOBEJICHUN SKCIIEPUMEHTOB Ha BHIOpAaHHOW yCcTaHOBKe. TakuM 00pa3oM, eAHHCT-
BEHHBIM MPaBUIIBHBIM PEIICHUEM B BBIOOpE MacmiTada C; BO3SMOXKHO OCYIIECTBUTH 1O (hOpMyJIe

rae Ly.s— AarHa pabovero yyacTka SKCIepHUMEHTAIbHOM YCTaHOBKH; L, — I7IMHA TPaJIOBOH CHCTEMBI.
Hcxons u3 onpeneneHHoro 3HadeHust C; pacCYMTHIBAIOTCS BCE OCTAIbHBIE MAcIITa0ObI 1O/I0-
oust (cM. Ta0IUILy).
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STATEMENT OF THE PROBLEM OF DYNAMIC SIMILARITY
OF THE TRAL SYSTEM

The article describes experimental facilities for conducting research with trawls. The state-
ment of the problem of dynamic similarity of the trawl system is given.
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MATEMATHYECKAS MO/JEJIb B%AI/IMOI[EI?'ICTBI/IH PACIIOPHOM TPAJIOBOI
JOCKH C KAHATHO-CETHOU YACTbBIO PASHOI'JTYBUHHOTI'O TPAJIA

Onucana mamemamuieckas MoOelb 83aUMOO0EUCMBUs KAHAMHO-CEMHOU 4acmu pa3Ho2y-
OUHHOU MPANOBOl CUCEMbL C MAKUMU ee MEEPOOMENbHbIMU dNIeMEeHMamu, KaK pacnopHbule
mpanosvie 0ocku. [na Kax)coo2o muna mpanosoi 0OCKU YUCIEHHbIM MEemoO0OM pacujenieHus
CMpOUmMcsi MHO20MEPHAs Mabauyd, no KOmopomy 6 npoyecce MoOeIUPOSaAHUsL C UCHOIb308AHUEM
MabAUuHbIX NPeoOdpaA306anuli U TUHEUHOU UHMEPNONAYUY ONPeOeNaIOMCs 3A6UCUMOCTIU GHEUUHUX
CUNOBBIX XAPAKMEPUCMUK MPANOEOU OOCKU OM ee KuHemamuyeckux xapakxmepucmux. Ilo eviuuc-
JIEHHbIM BHEWHUM CUNOBLIM XAPAKMEPUCMUKAM C YY4emoM 6HYMPEHHUX CUN 8 MPAloBOU cucmeme
HA KAXCOOM BDEMEHHOM waze MOOeIUpOSaAHUs BbIYUCTAIOMCSA KOPPEKYUU NPOCMPAHCIEEHHO-
BPEMEHHBIX XaPAKMEPUCTNUK MPATOBOU OOCKU.

B cocraB pa3HOTIIyOMHHOW TpajoBOM CHCTEMBlI BXOIAT HE TOJIBKO KaHATHO-BEPEBOUYHBIE
AJIEMEHTHI, HO U TBEpAbIE TeNa (PaclOpHbIE TPAJIIOBBIE TOCKH), Il MaTEMaTHUYECKOIO MOJEINPO-
BaHUS IMHAMHMKHU KOTOPBIX HEOOXOAMMO YYHUTHIBATh UX KMHEMaTHUeCKue cBoWcTBa. [t BHeIpe-
HUS TBEPJIOTO Tejla B OOIIYI0 MaTeMaTHYECKYI0 MOJIENIb TOYeYHbIX Macc [1, 2] HeoOxoxumo orl-
pEleNNUTh 3aBUCUMOCTH, CBS3bIBAIOIME CHJIOBBIE U NPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTepH-
CTHKHU B TOYKaX COEJUHEHMs TBEPAOTO Teja ¢ KAHATHO-BEPEBOYHOM YaCThIO CUCTEMBI. B ciyuae

36



pacropHOi TPaJoOBOW JOCKH TaKUX ToueK (y3J10B) TpHU (PUCYHOK): TOUKa KpETJICHUs Baepa (Touka
1); ToukH KperuieHus Jamnok (Touku 2 u 3).

PacnopHasI TpaJIoBas AOCKaA C 0003HaYCHUEM y3JI0B 1 CBsI3eH MOACIHU TOYCYHBIX MaccC

Jlns perieHust MOCTaBJICHHOM 3aJaul yCIOBUMCS, YTO TPaJoBas JOCKA SIBJIAETCS aOCOIIOTHO
TBEPABIM (HEC)KMMAEMbIM) TeJIOM. BBezieM cienyrolue CuioBble U IPOCTPAHCTBEHHBIE XapaKTe-
PUCTHKHU TBEPAOIO Teja, SABJISAIOUIMECS BXOIHBIMM JJI MTEpAlMM aJIrOpUTMa pacdera METOIOM
TOYEYHBIX Macc:

ro — KOOPJMHATHI IIEHTPA Macc B TJI00abHOMN (MOIETTbHOM) 1eKapTOBOM CHCTEME KOOPIMHAT;

Vo — JIMHEHAs CKOPOCTh LIEHTpa Macc;

() — YIJI0BBIE KOOPAMHATHI B MOJIIPHOW CUCTEME KOOPANHAT C HA4aJIOM B LICHTPE MAacC;

(O —yIJIOBasi CKOPOCTh BPAIIEHHUsI OTHOCUTENBHO IIEHTpa Macc;

F — cynepno3uuus Bcex CWI, IPUIOKEHHAs K LICHTPY Macc;

M — cyMMapHBbIii BpalaOIIUi MOMEHT OTHOCUTEIIBHO LIEHTPa Macc.

MeTtoa TOYEUHBIX MacC OCHOBaH Ha IOCJIEI0BATEIBHOM MPUOIMKEHUN 3HAYEHUI BHYTpPEH-
HUX CHJI IO Pa3IMYHBIM KPUTEPUSM (JITTMHA CBS3M) C YUETOM 3a/laHHBIX OIpaHMYCHUH (JHO BOJO-
eMa, MaKCUMaJIbHasi CKOPOCTb Y374, ...) [3]. AITOPUTM COCTOUT W3 JIBYX BJIOKCHHBIX ITHKJIOB:

® BHYTPEHHETO — BHIYHCIISIOIIETO BHYTPEHHUE CHIIBI IPH (PUKCUPOBAHHBIX MTPOCTPAHCTBEH-
HBIX XapaKTEPUCTHUKAX;

® BHEIIHEr0 — BBHIYMCISAIONIEr0 BHEUIHUE CHUJIBI 110 TEKYIIUM MPOCTPAHCTBEHHBIM XapakTe-
PUCTHKAM U OCYLIECTBIIAIOIIUM KOPPEKIHMIO IPOCTPAHCTBEHHBIX XAPAKTEPUCTUK C yUETOM BpE-
MEHHOTO I11ara (JIBOHOE UHTEIPUPOBAHUE 110 BPEMEHH) 110 BHIYUCICHHBIM BHYTPEHHUM U BHEII-
HUM CHJIaM.

JUi BBIUMCIIEHUS TaKUX BHEIIHMX CHUJIOBBIX XapaKTEPUCTHK IO TEKYIIMM IPOCTPaHCTBEH-
HBIM XapaKTepUCTHUKaM, KaK CHJI THIPOJAWHAMHUYECKOTO CONPOTHUBIIECHUS, HEOOXOAUMO PEIIUTh
cuctemy ypaBHeHuil HaBbe—Crokca. JlaHHas 3aaaua sIBIsSIETCS TPYAOEMKOM C TOYKU 3PEHUS BbI-
YHUCIICHUH, TO3TOMY NpeaaraeTcs 3aMEeHUTh NPOLIECC PEIICHUs] CUCTEM YpaBHEHUH TaOIMYHBIM
peoOpa3oBaHUEM C JINHEHHOW MHTEPIONSILIMEN TPOMEXKYTOUHbBIX 3HAYEHUI:

(m;vo)—>(R;Mr)’ (1)
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rae R — cuna ruapoarHaMu4eckoro COnpoTUBICHUS, IPUIIOKEHHAs K LIEHTpY Macc; Mr — Bpa-
HIAIOLMHA MOMEHT CHJI TUAPOJUHAMUYECKOTO COMTPOTUBIICHHUSI OTHOCUTENBHO LIEHTPA Macc.

TabmuaHOE MpeoOpa3oBanmre pabOTAET MO JaHHBIM, CO3JaHHBIM 3apaHee JUIsl KaKIOro THIa
TBEPJIOTO Tena (PacropHOM TPAIOBOW JJOCKH) M 3aHECEHHBIM B IIeCTUMEpHYIO Tabnuiyy [4]. Kax-
JIOW KOOpJHMHATE THIEPKyOa CTaBUTCSA B COOTBETCTBUE CKAJSIP BXOJIHOTO MapaMmerpa (TpH CKaus-
pa JuIs YyIII0BOI CKOPOCTH U TPU — JUISL IMHEWHOM ckopocTn). Kaxkmast sueiika runepky6a cTaBuT-
Csl B COOTBETCTBHE BBIXOJHBIM BEKTOPHBIM MapaMeTpam (BHEUTHEH CUJIE U BHEITHEMY KPYyTSIIEMY
MomeHTy). lllar nuckperusanuu Mo KOOpAMHATaM BBIOMpAETCs UCXOJs U3 TpeOyeMoi TOYHOCTH
BbIYMCIeHNN. [IpomMexKyTOUHbIE 3HAUEHUS BBIYUCIISIOTCS METOI0OM JIMHEHHON UHTEPITOISILIUY.

PaccmoTpuM nmonpoGHee mporiece Moyy4eHus JaHHBIX 7S 3amojiHeHus runepkyoa. [Iporecc
3aII0JIHEHHUS BBIMIOJIHSAETCS TOCPECTBOM UMCIEHHOTO pelieHus ypaBHenuit HaBre—CTOKCa MeTo-
JIOM pacCHICIUICHHS Ha TPEXMEPHOU MPOCTPaHCTBEHHOU ceTke [5, 6]. Illar ceTku BhIOMpaeTcs uc-
X0/ U3 TpeOyeMoil TOYHOCTH BbIUMCIEHUH. VICXOMHBIMU MapaMeTpaMu METoJa SIBJISETCS MoJie
CKOPOCTEM, a BBIXOJHBIMHU — ITOJIE JaBJICHUMN.

Meron paciuerieHus sBIseTCs UTepaluoHHbIM. [lepen nepBoi urepanueit mosust CKopocTein
U JIaBJICHUI (3HaYEHUSI CKOPOCTEH U IaBIEHUI BO BCEX siUEMKAX CETKU) OOHYIAIOTCS, a B TYCHKH
Ha FPAHUIIE TEIO—KHUIKOCTh 3aHOCATCSA Ha4aJbHbIE JIMHEIHBIE CKOPOCTU JBUKEHUS TOYKU HA MO-
BEPXHOCTSIX T€JIa OTHOCUTENBHO KUJIKOCTHU:

Vi=V0+(x)Xl'i (2)

2

IZie V; — JUHEIHAsl CKOPOCTh B TOYKE HA IIOBEPXHOCTSAX TeJIa OTHOCUTEIIBHO JKUIKOCTH; I'; — KOOP-
JMHATBHI TOYKU B JIEKApTOBOM CHCTEME KOOPAMHAT C HA4aJlOM B LIEHTPE Macc; X — 0003Ha4YeHue
BEKTOPHOT'O ITPOU3BEICHUS.

[Tocne nocnenHel urepanuu 1o MOJTYYEHHOMY TOJIIO JABJICHUM HAaXOIATCA CHJIA THAPOIU-
HaMHU4YECKOT'0 COIPOTHUBJICHUS, IIPWIOKEHHAS K LIEHTPY MAacC, U KPYTSIIMA MOMEHT CWJI TMIPO-
JUHAMHUYECKOr'0 COIIPOTUBIICHUS OTHOCUTEIIBHO LIEHTPA MaccC:

R=) Spn, Mr=> Spn,xr,

2

3)

rae S; — mIowmaab MOBEPXHOCTH AIEMEHTOB Tejla BHYTPH i-U SIMEUKH CETKHU; p; — NABIEHUE B i-U
A4YerKe; N; — BEKTOpP HOPMAJIU K MOBEPXHOCTH, OPUEHTHUPOBAHHBIA BHYTPb 3JEMEHTA TENA; | —
HOMEp SIUEHKH, Yyepe3 KOTOPYIO MPOXOAMT MOBEPXHOCThH dJEMEHTa Tela; ) — MHOXKECTBO BCEX
SYEEK, Yepe3 KOTOPbIE MPOXOAST MOBEPXHOCTH.

Jlia onpeneneHus Hauajaa KOOPAMHAT Mepesl 3arojJHeHHEeM runepky0a HeoOXoauMo orpee-
JIUTh LIEHTP MacC TeJla B IEKapTOBON KOOPAMHATHOM CHUCTEME, TPUBSI3AHHON K Havally CEeTKHU:

m.r
roc :Z#a (4)

k m

rJie rog — KOOPJAMHATHI IIEHTPa Macc Tela B IGKApTOBOW CHCTEMe, MPUBS3aHHON K Hadaly CETKH;
Iy — KOOPJIMHATHI IICHTpa Macc k-TO DJIEMEHTa B JICKAPTOBOM CHCTEME, NMPHUBSI3aHHON K Havyalry
CETKH; m — Macca Telia (TpaJloBOM JIOCKH) C yY4ETOM HPUCOCTMHEHHOW MAcChl; my — Macca k-ro
AJIEMEHTa Tella; kK — HOMEp DJIEMEHTA; Y — MHOXKECTBO BCEX JIEMEHTOB.

PaccmotpeB mporniece dopmupoBanus THnepkyba s TabaudHOro npeoOpazoBaHMs, Bep-
HEMCS K aJrOpUTMy MojenupoBaHus. [[ist Texyiuero mara BpeMeHu BbINOAHUB (1) Haiinem Kop-
PEKLMIO IPOCTPAHCTBEHHBIX XapaKTEPUCTUK HA 3TOM IIIare:
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" a a M a P )
a=t p=M
m S, (6)
F=Fe+Fi+R, M=Mr+Mi, (7)
Mi=)Fi x(r,-r,), (8)
J

rze t — MOJIEJIbHOE BpeMs; a — JINHEHHOE YCKOpPEHHE LIEHTpa Macc; B — yrioBoe yCKOpeHue OTHO-
CUTEJIBHO IIeHTpa Macc; J — MOMEHT uHepuuu; Fe — cynepno3uius Bcex BHEIIHUX CHJ (THAPO-
CTaTHYECKHX), 32 MCKIIIOUEHHUEM THUAPOJAUHAMUYECKUX, MPUIOKEHHas K 1eHTpy Mmacc; Fi — cy-
nepno3unysgd BHYTPCHHUX CHUJI HATSKCHUA KAHATOB, IMPUJIIOXKCHHBIX K TCIIY B TOYKAaX KPCIIJICHHUA
(mns TpamoBOM AOCKHU WX TpH); Mi — Bpamaromuii MOMEHT BHYTPEHHUX CHJI HATSHKCHUSI KAHATOB
OTHOCHUTEJIBHO LIEHTPA Macc; j — HOMEP TOYKHM IPUJIOKEHUS BHYTPEHHEW CHIIbI (AJ11 TpajioBOM
nocku j €[1,2,3]).

Judbdepennmanbupie ypaBHeHUs (5) pemaroTcs YUCICHHBIMA MeTojaMu Anamca u PyHre—
Kyrte1 [7].

Jliis TBeporo tena (TpajJoBOM TOCKM) €ro MacCy U MOMEHT MHEPLMH CUMTAEM MOCTOSHHbI-
MU B TCUCHUC BCCTO IMPpOHCCCa MOACITIUPOBAHUA:

m:ka, J=Z:mkrk2
k k , 9)

TAC ¥y — pacCTOAHUEC OT HEHTpPA MACC k-ro sneMenTa Tena A0 OeHTpa Macc Tela.
Ycaopuem BbIXO/Jla U3 BHYTPCHHCTO LUKJIA ABJIACTCA BBIIIOJIHCHUC YCIIOBUA HA JJIIMHY IJIsA
BCEX CBSI3CH B MOACIN TOYCYHBIX MACC TpaJIOBOﬁ CHCTCMBI:

|L—L0|£L05’ (10)

rae L — pacyeTHas JUIMHA CBS3M IOCJIE OYEPEIHOW UTepauuu; Ly — JJIMHA CBSI3U C YYETOM Je-
dbopMmaruu (pacTsHKeHH); € — MaKCUMalIbHAs pa3pelleHHas OuInoKa BIYMCICHUH.

JI1st HaXOXKIAEHUS JUTMHBI CBSI3€H C y3JIaMH TBEPJAOTO Tejla HeOOXOAMMO BBIUHUCIUTH UX KO-
OpIMHATHI B TTI00ATbHON (MOJENBbHOI) IEKapTOBOI crcTeMe KOOPAMHAT:

!
r, =r,+@QXxr,
s 7, (11)
r1e I’ — KOOpAMHATHI y3/1a B T7100a1bHON (MOIENIBbHON) JEeKapTOBON CUCTEME KOOPJUHAT; I'; — KO-
OpAMHATHl y3Jla B JIOKAIbHOM (TBEpAOro Tesa) IEeKapTOBOW CUCTEME KOOpAMHAT C HadalioM B
LIEHTPE Macc.
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MATHEMATIC MODEL OF TRAWL DOORS AND ROPES-NET PART
OF MID-WATER TRAWL SYSTEM INTERACTIONS

This article describes a mathematical model for the interaction of the cable-net part of a
mid-water trawl system with such solid-state elements as trawl doors. For each type of trawl
door, a hypercube is constructed using the numerical splitting method, which determines the de-
pendence of the external power characteristics of the trawl door on its kinematic characteristics
during the simulation using table transformations and linear interpolation. Based on the calcu-
lated external force characteristics, taking into account internal forces in the trawl system, cor-
rection of the space-time characteristics of the trawl door is calculated at each time step of the
simulation.
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NMUTAIUOHHOE MOJAEJIMPOBAHUE TBEPJTOTEJIbBHbBIX 3JIEMEHTOB PA3-
HOTJIYBUHHOM TPAJIOBOM CUCTEMBI METOJOM PACIIEILIEHUA

Onucana umMumayuoHHas MoOelb MAKUX MEEPOOMENbHbIX DIeMEHMO8 PAa3ZHO2TYOUHHOU
mMpanoeoll cucmemyl, KAk pacnoprvle mpanogsvie 0ocku. Ilpu nomowu 0aHHOU MOOeNU BbIYUCIA-
IOMCA U COXPAHAIOMC 8 MabIU4HOU hopme ¢ 3a0aHHOU CMeneHblo OUCKpemu3ayuu Heobxoou-
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mble 0 nowzedy;ou;eeo UMUmMayuoOHHO20 Modeﬂupoeanuﬂ mpaﬂoeoﬁ cucmemsl 3asucumocmu
CUJIOBbIX Om npoCmMpaHCmMeEEHHO-6PEMEHHBIX XAPAKMEPUCMUK meepdomeﬂbelx JIEMEHMOE. Hpu
pacdeme Cujloeblx Xapakmepucnmuk UCnojib3yenics 6blYUCji1eHHoe YUC/IeHHbIM Memooom pacwen-
JIeHUsL nojie OAeleHUl Ha noeepxnocmu mGQPC)OmeﬂbHOZO anemernma.

B coctraB pa3HOrnyOMHHOW TpajOBOW CHCTEMBI BXOAST HE TOJBKO KaHATHO-BEPEBOUHBIE
AIIEMEHTHI, HO U TBEpPJbIE TeNa, AJII MAaTEMaTUYECKOTO MOJECIUPOBAHUS JUHAMUKU KOTOPBIX HE-
00X0IMMO YYHMTHIBATh MX KMHEMAaTUYECKUE CBOMCTBA. JlJi1 BHEAPEHUS TBEPAOIO Teja B OOIIYIO
MaTeMaTHYeCKYI0 MOJIEJIb TOUeYHBIX Macc [1, 2] He0OX0aUMO ONIPEeNeNUTh 3aBUCUMOCTH, CBSI3bI-
BAIOIINE CUJIOBBIE U MPOCTPAHCTBEHHO-BPEMEHHBIE XaPAKTEPUCTUKHU B TOUKAX COCAUHEHUS TBEP-
JIOTO TeJla ¢ KAHATHO-BEPEBOYHOM YaCThIO CUCTEMBI.

JIns1 BBIUMCIIEHUS CUJT TUAPOJAMHAMUYECKOTO COMPOTUBIIEHUS 110 CKOPOCTAM TBEPJIOIO Teja
HEe0OXoAuMO pemuTh cucteMy ypaBHeHui HaBre—CTokca. [lanHas 3a1aua sBIsIETCS TPYI0EMKOM
C TOYKH 3PEHHUSI BBIUMCICHUN, IOATOMY Mpeiaraercs 3aMeHUTh MPOLECC PEUICHUsI CUCTEM YpaB-
HEHUI TaOIMYHBIM NTPEOOPA30BAHUEM C JIMHEWHON UHTEPHOISAIUEN TPOMEKYTOUHBIX 3HAUEHUH!

(0;v,) > (R;Mr) (1)

IZIe Vo — JUHEHHAs CKOPOCTh LIEHTPA MAcC; () — YIJI0Basi CKOPOCTh BPAICHUs OTHOCUTENIBHO LIEH-
Tpa Macc; R — cuna ruipoluHaMU4eCcKOro CONpPOTUBIIEHUS, IPUIIOKEHHAs K LIEHTpY Macc; Mr —
BpAaILAlOIUI MOMEHT CHJI THIPOJMHAMUYECKOIO CONPOTUBIIEHUSI OTHOCUTEIBHO LIEHTPA Macc.

[Iponecc 3amomHeHusT TaOIUIIBI BBITOIHSAETCS TOCPEACTBOM YUCICHHOTO PEIICHUsT ypaBHE-
Huii HaBpe—CTOKCa METOJOM pacUICIUIEHUS Ha TPEXMEPHOM IPOCTPAaHCTBEHHOW ceTke [3, 4].
[lar ceTkn BEIOMpAETCst UCXOAS U3 TPEOyeMON TOYHOCTH BBIYMCICHHUNA. VICXOMHBIMU MTapaMeTpa-
MU METOJa SIBJISIETCA M10JIE CKOPOCTEH, a BBIXOAHBIMU — I10JI€ 1ABJICHUM.

[To mony4yeHHOMY MO0 AaBJICHUN HAXOJATCS CHJIa THIPOJUHAMHYECKOIO CONPOTHUBIIEHUS,
IIPWIOKEHHAs K LIEHTPY MacC, U KPyTAIIMA MOMEHT CHJI THAPOAMHAMHUYECKOTO CONPOTUBIIEHUS
OTHOCHUTEIILHO IeHTpa mMacce (2).

R= ZSipini Mr = ZSipini XT; (2

2

rae S; — mIowmaab MOBEPXHOCTH IEMEHTOB Tejla BHYTPH i-U SIMEHKH CETKHU; p; — NABIEHUE B i-U
A4eNKe; N; — BEKTOp HOPMAJIX K IMOBEPXHOCTH, OPUEHTUPOBAHHBIA BHYTPb DJIEMEHTA TENA; | —
HOMEp SYEHKH, Yepe3 KOTOPYIO MPOXOAUT MOBEPXHOCTh 3JIEMEHTa Tella; ), — MHOXKECTBO BCEX
A4eeK, 4Yepe3 KOTOPBIE IPOXOIAT IOBEPXHOCTH.

OnumieM cBsA3b OJIEH CKOPOCTH M JIABJIEHUS 4epe3 IMOJIHYIO0 CHUCTeMy ypaBHeHMM HaBbe—
Ctokca B BeKTOpHOU (hopme [5], BKIIOUAIONIYIO ypaBHEHUE HEPA3phIBHOCTH (3), 3aKOH COXpaHe-
HUS IBUXKEHUS (4), ypaBHEHHE TEIUIONPOBOAHOCTH (5) M ypaBHEHUE cOCTOAHHUSA (6) IpH Havallb-
HbIX ycnoBusx: 1 = 283°K, v =0 m/c 11 Bcex siueek CeTKU M TPAHUYHBIX YCIOBHAX Tw = 283°K,
V. = 0 M/c.

V-v=0 (3)
1
a—V+V~VV:—VT+—V2V, 4)
ot Re
A yvr=— ars¥ 1, (5)
ot Pr-Re vRe
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p=pRT, (6)

riae v=(vy,Vy,V;) — BEKTOp CKOPOCTH; ¢ — BpeMs Ipoliecca MojieupoBanus; 1 — temneparypa; Re —
yucno Peiinonbaca; Pr = 9.4 (mpu temneparype Boabl 283°K) — uucno Ilpanarns; R = 8,314
Jx/(monb'K) — razoBas nocrosinHas; y = 4187 Jx/(xr'K) — ynenbHas TErIoeMKOCTb IS BOJBI;
@ — nuccunatuBHas GYHKIMS; p — NABJICHHUE; P — IVIOTHOCTH BOBI.

VYcioBue npuIMIaHus Ui KaXJ10i TOUYKM Ha OBEPXHOCTH TeJa 33JaeTCsl UCXOI U3 TEKy-
IIUX 3HAYCHUI JIMHEWHBIX U YTJIOBBIX cKopocTel (7).

V=V, +OXr
b

(7

rJie Vo — JIMHEeWHas: CKOPOCTh LIEHTpa Macc; r — KOOPAMHATHI TOUKH B JEKapTOBOM CUCTEME KOOp-
JIMHAT C HA4YaJIOM B IIEHTPE MacC Tesa; X — 0003HAaUeHHE BEKTOPHOTO MPOU3BEACHHUS.

JuccunatvBHas QyHKIMS, OMUCHIBAIOINIAs HEOOpaTUMYI0 paboTy BSI3KHX CHII, MPEACTaBIs-
ercs B Buze (8—11).

b= <1>+<1>+CD

: ®)
ov. Y [ov, ’ ov. ) ov, ov, 8\/ v,
D =2 +|—| + +—=—= 9)
Ox ox Ox oy 8x 0z ox
2 2 2
0 0 0
®, - ov, 49 v, N ov, +l8v v, v, (10)
oy oy oy ox Oy 0z 6y
2 P 2 2 P
®. :(avxj N o, +2((3ij +%6v v, oV, (1)
0z 0z oz ox Oz 8y oz

[Ipu yncneHHOM pelleHnu ypaBHEHHUE (3) HCIONb3yeTcs Ui MPOBEPKH OIIMOKU BBIYHCIIC-
HUM Ha OYEPETHOM UTEpaLIHH.

[IpumenuB i (4) KOHEYHO-PAa3HOCTHBIM METOJ MOKOOPAMHATHOTO pacuieruieHus [6], mo-
JYYHUM JUI X-KOMIIOHEHTBI TPH YPABHEHUS:

X X

ov ov or 1 o,
_ + Z

30t “ox  ox Re x| (12)

2
8VX+V 8vv_ 1 0y, (13)
30t 7 oy Re 6y

X X

ov ov, 1 o’v,

30t 0z Re oz’ (14)

PacmienvB mogoOHBIM 00pa30oM OCTANIbHBIC YPABHEHUSI U MIPUMEHUB K HUM HESIBHYIO KOHEU-
HO-Pa3HOCTHYIO CXeMY IIEPBOI0 MOPsKa O BpEMEHHU U BTOPOT0 MOPsKa MO MPOCTPAHCTBEHHBIM
KOOpJMHATAM Ha PETryJSpPHON CEeTKe, MOJIyYHMM HAa0Op HE3aBUCUMBIX TPEXIMATOHATBHBIX CUCTEM
pu GUKCUPOBAHHBIX Y, z (12); x, z (13); v, z (14).

Ha mpumepe ypaBuenust (12) mist kaxxaod mapel (j, k) TOTyddM CIEAYIONIYI0 KOHEYHO-
pasHocTHYIO0 cxemy (15):
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n+l1 n n+l n+l n n n+l n+l n+l1
Vatiikl ~ Valijikl Iy Vitist k] ~ Vali-Ljk] Ll ik _T;r[i—l, Jk I Vi jug — 2vx[i, ik T Vi1 k] (15)
i, .k -
At o Ax Ax Re AY )

r71e 7 — HOMEp TI00aTbHON UTEpaIuy; i, j, k — MHIEKCHI STYEUKH B TPEXMEPHOU PETYJIIPHOM CETKE.
VYpasuenue (15) nmeer HenuHEHHBIN KOdPPHUIIIEHT v;’[i’ x1 TIPH BTOPOM WICHE B JICBOW 4Yac-

TA. B CBs3U ¢ 9TUM B Tpoliecce pelieHrs BHYTPU KaXJIO0W T100adbHOM UTEpanuy HE0OX0IUMO

MIPOBONTH JIOKAJTbHBIE UTEPAIUH AMMPOKCUMAIINH BCEX HETMHEWHBIX KOA(P(UIIMEHTOB (IpOOHbBIE

maru) [6].
brok-cxeMa anropuTma JijIsl OJJHOTO BpEMEHHOTO I1ara moka3aHa Ha pUCYHKE.

PacwenneHune
& \ 2
KonupoeaHue caos
Pacwennende no X N B crnoi N+1/2
PeweHwre
Pacwennenue no Y TPEXAuaroHanAbHbIX
l cucTem
Pacwennenune no Z 3anuck pe3ynbTaTa
B coi N+1
4a AnnpoKcumaums
HeMHEeMH bIX HeT
Ko bULMEHTOB Mocneanas
l uTepau mA
O6HoBUTB V1, T 3anwcs
KoadppuLneHToB B
? cnoi N+1/2

baok-cxema AJIrOpruTMa paClICIIIICHUA

[Tpu nmoctpoenun Tabnuiel npeodpazoBanuii (1) mocae Kaxa10ro BpEMEHHOTO IIIara B IIECTH
BJIOKEHHBIX LUKJIAX OCYILECTBIIAETCS IOCIEI0BATEIbHOE M3MEHEHUE BCEX LIECTH KOMIIOHEHT
BEKTOPOB HAYAIIBHBIX Vo M @ Ha 33JJaHHYI0 MUHUMAaJIbHYIO BEJIMYMHY I1ara B 33JJaHHOM WHTEpBa-
JIe 3HAYCHUN.

Jlnist ycKopeHHs Tpoliecca MOCTPOSHUS MHOTOMEpPHOW TaONUIBl TOIDKHO OBITH BBIMOJIHEHO
yCIIOBME€ MMUHHMMAJIBHOCTH IIara JjIsl BCEX HauyalbHbIX KOMIIOHEHT. DTO JOCTUraeTcs MMyTeM CMe-
HBI 3HAKa I1ara Ha MPOTHBOIOJIOXKHBIN MPH TOCTUKEHUU MapaMeTPOM CBOETO I'PaHHMYHOIO 3Ha-
YEHHUS.

CraTps TOAroTOBJIEHA B paMKax BbiojgHEHUs rpanTa POOU Nel5-08-464a.
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A.O. Razhev, A.A. Nedostup
Kaliningrad state technical university, Kaliningrad, Russia

RIGID BODIES OF MIDWATER TRAWL SYSTEM SIMULATION BY ALTER-
NATING DIRECTION IMPLICIT METHOD

This article describes an imitation model of such solid-state elements of a once-legged trawl
system, such as spacer trawl doors. With the help of this model, the necessary for subsequent
simulation of the trawl system of force versus space-time characteristics of solid elements is
computed and stored in a tabular form with a given degree of discretization. When calculating
the power characteristics, the pressure field calculated on the surface of the solid element calcu-
lated by the numerical splitting method is used.

Cgenennsi 06 aBTopax: Henpoctyn Anekcanmap AnekceeBud, IPOPEKTOp Mo nHpopmaTusa-
UM U Pa3BUTHIO, 3aBEAYIOUINHA Kadeapoil MpOMBIIUIEHHOTO PHIOOJIOBCTBA, KaHA. TEXH. HaYK,
JIOLIECHT;

PaxeB Anexceit OneroBruy, COMCKaTENb yU€HOM CTENIEHU KaH[. TEXH. HayK.
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Cexnus 2. BOOJHBIE BUOJIOT'MYECKHUE PECYPCBHI,
AKBAKVYJIBTYPA U OKOJIOI'UA

VJIK 591.69-7

Nguyen Ngoc Chinh', Ha Nguyen Van ', Duc Nguyen Huu %, Ngo Ha Duy'
!nstitute of Ecology and Biological Resources (IEBR), Vietnam Academy of Science
and Technology (VAST)

? Faculty of Biotechnology, Vietnam National University of Agriculture (VNUA)

FIRST REPORT OF THE SPECIES UNICAPSULA ANDERSENAE MILLER
& ADLARD, 2013 (MYXOZOA: MULTIVALVULIDA) FROM THE MUSCLES
OF HAIRFINNED LEATHERJACKET PARAMONACANTHUS JAPONICUS
(TILESIUS, 1809) IN QUANG BINH, VIETNAM

In the present study, 15 Hairfinned leatherjacket Paramonacanthus japonicus from Quang
Binh province was examined for collection myxozoan parasite. By the morphological method,
spores Unicapsula andersenae was found in the 9 of 15 fishes’s muscle. The histopathological
observation was in white pseudocysts with thin membrane surrounds. More than 75 pseudocysts
was used for measurement of pseudocysts and measured 0.3 % 0.8 mm. It was seen to be inter-
spersed between the skeletal muscles. The spore of Unicapsula andersenae was 5.06 £ 0.17
(4.48-5.41) um in length and 4.55 = 0.4 (3.63-5.25) um in width. Each spore had three shell
valves with same size. And it contained three subspherical polar capsules include two small polar
capsules, one large polar capsula with 1.84 = 0.2 (1.36-2.27) um in length and 1.69 + 0.17
(1.32-2.08) um in wide. A molecular analysis on the small subunit ribosomal RNA gene (SSU
rDNA) confirmed this was species Unicapsula andersenae. It was discovered by Miller & Adlard,
2013 in Queensland, Australia. This is the first report of Unicapsula andersenae in Vietnam and
Paramonacanthus japonicus is a new host record for this species.

Key words: Myxozoa, Unicapsula andersenae, Paramonacanthus japonicus, Quang Binh.

1. Introduction

Myxozoans are economically important fish parasites with more than 2,180 described spe-
cies (Lom and Dykova 2006).The genus Unicapsula includes myxosporean species with three
three valves and each bearing a polar capsule, being the genus of the family Trilosporidae Shul-
man, 1959 under the order Multivalvulida Shulman, 1959 (Lom and Dykova, 2006). The size of
polar capsules is not equal: one of three polar capsules is large and contain coiled of filament po-
lar capsule and two are small and rudimentary (Alama-Berjamo et al., 2009; Miller and Adlard,
2013). To date, there are thirteen species of genus Unicapsula have been recorded from different lo-
calities and marine host species (Sarah et al., 2016). Most of species in this genus was recored in
muscle (Miller and Adlard, 2013; Tomochi et al., 2014), some have been reported in other organs: the
gills (Diebakate et al., 1999), kidney (Sarkar, 1999), and urinary bladder (Naidjenova and Zaika,
1970). Spores develop in the pseudocys, it maybe can easily be observed by the naked eye.

In the current study, by morphology and morphological methods, Unicapsula andersenae was
recorded for the first time Hairfinned leatherjacket Paramonacanthus japonicus from Vietnam.

2. Materials and methods

2.1. Fish and parasite collection

Hairfinned leatherjacket Paramonacanthus japonicus fishes were collected in the coastal sea
area in Quang Binh province in center Vietnam. During period of fourteenth, May 2016 to
twenty-sixth, May 2016, fifteen fishes were opened and checked the presence of myxosporean
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under an olympus SZ51 microscope (Olympus, Tokyo, Japan). When pseudocysts were found, they
were removed to the new slide with a drop of physiological saline solution and cover glass and exam-
ined under an Olympus CH 40 microscope at magnification of 400X to confirm the presence of genus
Unicapsula spores. With muscles were infectef by myxosporean spore, they were divided into three
different group for preservation in 100 % ethanol, 10 % formalin and fridge.

2.2. Morphological analysis

Fresh myxosporean spores were separated out from muscle and placed in slide as decribed in
myxosporean cllection method. Photographs were taken at magnification of 1000X under the
Olympus CH 40 microscope conecting with the Canon digital camera 750D. It was processed by
using Photoshop CS (Adobe, San Jose, CA) and illustrated with the Adobe Illustrator CS2 pro-
gram. Thirtieth myxosporean spores were measured by the CoreDRAW X6" programe follow
Alama-Bermejo method (Alama-Berjamo et al., 2009). All measurements were expressed in pm
as mean + standard deviation.

2.3. Histology

The muscles in 10 % formalin solution were washed in tap water, dehidrated by ethanol with
concentration of ethanol from 60 % to 100 %, cleared in xylene and embeded in paraffin. After that,
seactions with 5 um thick were cut by the LEICA RM2125 RTS meachine and mounted into slides
for staning with Giemsa stain. Cover glasses were appied by using Canada balsam. Photographs of
the seactions were taken at 400X magnification by the Canon digital camera 750D.

2.4. DNA analysis

DNA was extracted from spores isolated from the fridge by using a QIAgen Dneasy Kit
(QIAGEN Inc., Valencia, California) according to the instructions of the manufacturer. 18S
rDNA (SSU rDNA - Small subunit ribosomal DNA) was amplified by using pair PCR primer
I8E  5-CTGGTTGATCCTGCCAGT-3'" (Hillis and Dixon 1991), MbseqlR 5'-
CAATCCTATCAATGTCTGGACCTG-3" (Burger et al., 2007); and Kud6F 5'-
TCACTATCGGAATGAACG-3' (Whipps et al., 2003a), 18R 5'-
CTACGGAAACCTTGTTACG-3' (Whipps et al., 2003b). PCR amplication was performed in a
volume of 50 ul containing 25 ul of Thermo Scientific DreamTaq Green PCR Master Mix (1X),
1 pl for each primer (10 pmol), 1 ul DNA template and 22 pl of distilled water. Samples were
denatured at 95 °C for 5 min, then 30 cycles of 95 °C for 30 s, 55 °C for 45 s, 72 °C for 1 min, fol-
lowed by final exension at 72 °C for 5 min. The PCR product was electrophoresed on gel agaros
1 % for control result of PCR, and sequenced at Macrogen Company (Korean).

The samples’ sequences in this study were compared with other sequences of Unicapsula
and Kudoa species available on the Genbank using MEGA 6 programe with initial fixed parame-
ter valus. Phylogenetic tree was draw follow neighbor — joining method.

3. Results and discussion

The histological analysis revealed the presence of pseudocysts of genus Unicapsula in mus-
cle (fig. 2). The white pseudocysts were found within the skeletal muscles of 9/15fishes (60%). It
has an elliptical form, 0.2—0.5 in side (fig. 3, a). Each pseudocyst contains so many small spores
of equal size. Myxosporean spores were identified from its morphology as belonging to the genus
Unicapsula with with three shell valves (Lom and Dikova, 2006) contains three unequal polar
capsules. By the analysis on the small subunit ribosomal RNA gene (SSU rDNA) 18S and mor-
phology, it was idntified as Unicapsula andersenae. This species was discovered in Japanese
meagre fish (Argyrosomus japonicus) in Queensland, Australia in 2013 (Miller & Adlard, 2013).

Description

Unicapsula andersenae Miller & Adlard, 2013

The subspherical spores have three shell valves are connected together by the suture lines
with one shell valve containing the spherical polar capsule, the two other shell valves containing
one smaller spherical polar capsule for each. The small polar capsule, they tend to be located
close together and equal in size, while the larger tend to migrate to the upper pole of the spore
(fig. 2). The spore measures 5.06 = 0.17 (4.48-5.41) um in length and 4.55 £ 0.4 (3.63-5.25) um
in width. The large polar capsule measures 1.84 £ 0.2 (1.36 - 2.27) um in length and 1.69 = 0.17
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(1.32-2.08) um in wide. Spore measurements from the different host/parasite combinations are
shown in table. The lengh of pole capsule’s filament was not showed in this study.

Histological examination showed that the Unicapsula andersenae spores develop into
groups called the pseudocys with thin walls around. They are distributed along the muscle fibers
and enclosed by these muscle fibers. The inflammatory reaction was not observed in histology
(fig. 3, b).

By sequnecing, 1008 bp sequences of SSU rDNA region were abtained and compared with
the sequence available on gen bank of species in genus Unnicapsula. This squence was compared
with the some sequences of the other species in genus Unicapsula. The similarities with Unicap-
sula andesenae specie (KF184382.1) was more than 99 %, U. fatimae (KT894108.1) specie was
98 %, U. seriolae (KF184384.1) was 96 % and U. pyramidata specie (AB971676.1) specie was
92 %. The phylogenetic tree was builted from sequences of some species in genus Unicapsula by
the Neibour - Joinig method. The sequence of species Kudoa monodactyli (FJ792748) was used
for making outgroup (fig. 4).

Taxonomic summary

Unicapsula andersenae Miller & Adlard, 2013

New host: Hairfinned leatherjacket Paramonacanthus japonicus (Tilesius, 1809)

New locality: Quang Binh province, Vietnam

Site ifnfection: Muscle

Prevalence: 9/15 (60 %)

Myxosporeans have a simple structure and s small size (Matsukane et al., 2010). The using tradi-
tional spore’s morphological methods are very difficult for identification species in the same genus.
Therefore, the molecular method had been commonly used for myxosporean taxonomy (Burger and
Adlard, 2010). Some studys showed that the difference between species is neary 1 % (19-21). How-
ever, the identification of myxosporean is not only use on method method genetic or morphological
or other biological data (for example, tissue tropism, geographical locality and host specificity), it is a
combination of the above methods (Burger and Adlard, 2010). The prevalence of Unicapsula ander-
senae was reported in the present study is similar to that discovered on Argyrosomus japonicus, Acan-
thopagrus australis, Eleutheronema tetradactylum, Lutjanus russellii, Sillago ciliata in Australia by
Miller and Adlard in 2013. This is the first report of the occurrence of Unicapsula andersenae infec-
tion this species Paramonacanthus japonicus.

Fig. 1. Photograph of fress spores of Unicapsula andersenae from Paramonacanthus japonicus.
Scale bar =5 pm
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5um

Fig. 2. Stylized illustration of Unicapsula andersenae

Fig. 3. Microscopic views of fress pseudocyst of Unicapsula andersenae (a) and pseudocyst within
somatic muscle stain by Giemsa solution (b). Scale bar = 100um

—— @ Unicapsula andersenae - Vietnam

— Unicapsula andersenae KF184378.1 Australia

L Unicapsula andersenae KF184382.1 Australia

| Unicapsula andersenae KF184381.1 Australia
Unicapsula andersenae KF184380.1 Australia

Unicapsula seriolae AB971677.1 Japan
|_|;Unicapsula seriolae KF184384.1 Australia
Unicapsula seriolae KF184383.1 Australia

—— Unicapsula pflugfelderi AM931471.1 France

Unicapsula setoens AB971679.1 Japan

Unicapsula pyramidata KF184379.1 Australia
Unicapsula pyramidata AB971676.1 CatBa5
Unicapsula pyramidata AB971675.1 CatBa1
Kudoa monodactyli DQ439814.1 Australia

0.02

Fig. 4. ML phylogenetic tree based on the 18S rDNA
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Hryen Hrok Yunx', Xa Hryen Ban ! Hyx Hryen Xyy ? Hro Xa I[yﬁl
: WHctutyT 3K070rMM 1 Ononorudeckux pecypcos (MOBP), BreTHaMmckas akageMust HayK U TeX-
Honoruii (BAHT)
2 daxynpTeT OMOTEeXHOIOTUN, BheTHAMCKUN HAIIMOHATBHBINA YHUBEPCUTET CEIHCKOTO XO35HCTBA
(BHYCX)

MEPBBIH JIOKJAJI O BUTJOBOM PAZHOOBPA3UU UNICAPSULA ANDERSENAE
(MUJIEP U AVIAPJ, 2013) (KJTACC MYXOZOA: MULTIVALVULIDA)
B MBIIIEYHOM TKAHU AMTOHCKOI'O EJIMHOPOT'A PARAMONACANTHUS
JAPONICUS (TILESIUS, 1809) BO BBETHAMCKOM IMPOBUHIIUA KYAHI'BUHb

B nacmosawem uccreoosanuu 6vinu usyuenvl 15 anoumckux eounopozoe Paramonacanthus
Japonicus uz nposunyuu Kyanebunv na npedmem coopa napazumos kiacca Myxozoa. Mopgono-
euneckum memooom cnopwl Unicapsula andersenae 6viiu HatiOenvl 8 mvliueynou mxkanu 9 uz 15
pulo. 'ucmonamonozuyeckue Haba0OeHUs NPOBOOUNIUCH 8 OENbIX NCe8O0OKUCMAX ¢ MOHKUM MeM-
OpanHbLIM OKpYdCcenuem. /s uzmepeHus ncesOoKucm u onpeoenenus ux pazmepos 0,3 x 0,8 mm
ObLIO UCNOIBL308aHO Ooee 75 ncegdokucm. bvino 3ameueno, umo oHu HAXO0AMCs 8 NPOMENCYM-
Kax medxncoy ckeremuvimu moviuyamu. Pasmepor cnop Unicapsula andersenae cocmasunu 5.06 +
0.17 (4.48—5.41) mxm 6 Onuny u 4.55 £ 0.4 (3.63-5.25) mxm 6 wupuny. Kasxcoas cnopa obaaoana
3 obonoukamu 00UHAKOB020 pazmepa u cooepicana 3 cybocgepuueckue noasapuvie Kancyavl: 2
Heoonvwue u 1 oonvwyio pasmepom 1.84 = 0.2 (1.36-2.27) mxm 6 onuny u 1.69 £ 0.17 (1.32—
2.08) mxm 6 wupuny. MonexyaapHolii anaiuz manenvkou pubocomuon PHK (SSU rDNA) noo-
meepoun, ymo smo owvin eud Unicapsula andersenae. Omom dice gpaxm 6vin ooHapydcen Mune-
pom u Aonapoom 6 2013 2. 6 2. Keuncneno, Ascmpanus. Ilpogedennoe ucciedosanue cmaio nep-
svim coobuenuem o Unicapsula andersenae 60 Bvemname, a anouckuii eOUHopoe — HOBbIM HO-
cumeinem 9Mmo2o OUOI02ULECKO20 BUIA.

KuaroueBble ciaoBa:  Myxozoa, Unicapsula  andersenae,  anoncxkuii  edunopoe
(Paramonacanthus japonicas), npogunyusi Kyaneouno.
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NEMATODE COMMUNITY FOR DIFFERENT ZONES
IN CANGIO BIOSPHARE RESERVE, VIETNAM

The free-living marine nematodes from Can Gio mangrove were investigated in September,
2016. Three zones (Aquaculture, Core and Industrial) were established and four replicates in
each zone were randomly taken for nematode assemblages. The nematode densities varied be-
tween 268 ind./10cm’ and 1081 ind./10cm’ illustrating the strong variability. In total 65 nema-
tode species were recorded in Can Gio mangrove belonging to 12 families of 5 orders, in which
Linhomoeidae, Chromadoridae and Monhysteridae were the most abundant families. Desmodora
vietnamica, Dichromadora affinis, Metachromadora orientalis and Terschellingia longicaudata
were the most abundant species. Based on Multi-Dimensional Scaling (MDS) analysis, at 58%
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level, three zones were separated from each other and at 40 % level, all the samples of zone

Aquaculture was clearly separated from all other zones. ANOSIM analysis showed the significant

difference between zones (R = 0.95, p = 0.01). The multivariate analysis also reflected a pattern

of species turnover between zones when we look at the relative abundance of the more common

species. It can be noticed in our study that the small change in environment food source in Can

Gio can make a significant change in the nematode community by regulating their microhabitat.
Key words: nematode, community structure, zones.

I. INTRODUCTION

Mangroves are amongst the most important and productive ecosystems and are found along
coastal areas and offshore islands. They are assumed to provide food and nursery grounds for
many commercially important aquatic and terrestrial animals. In addition, mangrove ecosystems
stabilize coastlines by promoting coastal accretion, and providing a natural barrier against storms,
cyclones and other potentially damaging natural forces. Mangroves have also been traditionally
exploited for building materials, herbal medicines and many other forest products. In 2000, Can
Gio was designated as the first Man and Biosphere Reserve of Vietnam, with a total area of
75,740 ha. The major habitat types found at Can Gio are plantation mangrove, of which there is
about 20,000 ha, and naturally regenerating mangrove, of which there is about 7,000 ha (ADB,
1999). It represents the largest rehabilitated mangrove area in Vietnam (Aksornkoae, 1993). In Viet-
nam there are some studies concerning meiobenthos including nematodes in the mangroves. These
initial studies were only concentrated on identification of free-living nematodes without taking into
consideration of meiobenthic community structure as well as forest structure (rehabilitated vs natural
forest) and its age (Nguyen Vu Thanh & Doan Canh, 2000; Gagarin & Nguyen Van Thanh, 2004;
Nguyen Vu Thanh & Gagarin, 2004; Nguyen Thi Thu et al., 2004, Nguyen Vu Thanh et al., 2005, Lai
Phu Hoang et al., 2005 and Gagarin & Nguyen Vu Thanh, 2006).

II. MATERIALS AND METHODS

Study area and location

The study was carried out in Can Gio Mangrove Biosphere Reserve, located about 65 km in
the south of Ho Chi Minh City with latitude: 10°22°14°°-10°40°09"’ and longitude: 106°46°12°°—
107°00°59°°. The area is delimited by the following waterways: Soai Rap river, Vam Sat river,
Rach Don channel, An Nghia canal, Long Tau river, Tac Roi canal, Dong Tranh river, Cai Mep
river and the South China sea. From north to south the area is 28 km long, and 30 km wide from
east to west (Le Duc Tuan et al., 2002).

The codes and coordinates of sampling zones in Can Gio mangrove

No Zone Zone code Replicates code Coordinates

A2
A3 106'51'41"N
A4
C2
C3 . - ¥ FF
C4 106 55" 44"N

3 Industrial 1 Il 1':.’3 ll' 53|’|’E
12
= 106 59'3/"N
14 S

Sampling and data collection
Sampling times and sites/stations
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In rainy seasons 2016, nematodes community was investigated at three locations: Aquacul-
ture zone (A), Core zone (C) and Industrial zone (I). Each location, we were take four samples for
nematodes and one for sediment grain size (fig. 1).

Samples were taken by a hand corer of 3 cm length and inner diameter of 10 cm® (@ = 3.5
cm). These were preserved in 5 % neutralized formalin heated up to the point of 60—70 °C. The
sediment water was measured such as salinity (NaCl) by refractometer.

HoiChiMinh

Core zone e Industrial
zone

Aquaculture
zone

10.30.17 N, 106.55.14 E jpu

10.29.39 N, 106.51.41E
) A Can Cio Mangrove Biosphere Reserve

J C

’ » ipage © 2015 CNES | Astrium
Image'® 2015 TerraMetrics
©.20]5 Google
“" Image © 2015 DigitalClobe

_____

Fig. 1. The map of sampling stations in Can Gio mangrove

Nematode extraction

Nematodes were extracted by decantation and Ludox extraction. The decantation technique
is based on the different density between nematodes and sediment. After decantation, the sample
consisting a small material was washed into a beaker with LUDOX TMS50 solution (d = 1.18) and
left to settle for at least 40 minutes and this process was repeated 3 times (Heip et al., 1985).The
extracted nematode was washed carefully with tap water, kept in FAA (Formalin Acid Acetic)
solution in a suitable container and counted.

Preparation of slides

To subsample nematodes in samples, about 200 nematodes (or all if lower numbers oc-
curred) were picked out randomly and transferred gradually to glycerine following the method of
De Grisse (1969). The nematodes were arranged into a small drop of glycerine surrounding by a
bee wax ring on a slide and covered with a cover glass.
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Nematode taxonomic classification was classified according to Lorenzen (1994) and De Ley
and Blaxter (2004). Nematodes were identified up to family, genus and species level following
pictorial keys (Warwick et al., 1998), related articles and Nemys Database.

Data analysis

The nematode data was imported into Microsoft Excel and processed to calculate the densi-
ties and number of taxa; and to identify the dominant taxa. The biodiversity indices (the Margalef
diversity (d), the Shannon-Wiener diversity (log2), and the Pielou’s evenness index (J”) were cal-
culated to obtain a quantitative estimate of the biological variability of nematode communities in
seagrass meadows. The Bray-Curtis similarity matrix with square root data was also used for
multivariate techniques such as Non-metric Multi-Dimensional Scaling analysis (MDS) and hier-
archical Cluster analysis to visualise the results. One way ANalysis Of SIMilarity (ANOSIM)
(Clarke, 1993) was performed to investigate the similarity/dissimilarity between group of sam-
ples. Those analyses were done by the software PRIMER 6 (Clarke & Gorley, 2006).

II1. RESULTS AND DISCUSSION

1I1. 1. Abiotic factors

Salinity increasing from 18.5 %o (Aquaculture zone) to 20 %o (Core zone) and up to 30 %o
(Industrial zone). The salinity in Aquaculture zone was lower than other zones because this zone
far from sea received water source from river and culture pond. In contract, the Industrial zone
near the sea.

The percentage of sediment grain size in three zones was expressed in fig. 2. Almost zones
were consisting of more than 40 % of silt in aquaculture and industrial zones and more than 60 %
of silt in core zone.

Aquaculture zone Core zone Industrial zone

Median; Box: 25%-75%; Whisker. Non-Outlier Range Median; Box: 25%-75%; Whisker: Non-Outlier Range Median; Box: 25%-75%; Whisker: Non-Outlier Range
60 90 60

50 50
70

w 3 | : 0
% i 20 lil i
= B R P e e T I =T

0 == 0 0
2mm 05mm  0.125mm <0.036 mm 2mm 05mm  0.425mm  <0.036 mm CLL DSTom0 2ol RSO 03
fmm 025mm  0.063mm

1mm 0.25 mm 0.063 mm imm 025 mm 0.063 mm

Fig. 2. The averaged of percentage of sediment size classes in 3 zones

I1I. 2. Changes in meiobenthic abundance

III. 2. 1. Nematode densities

The nematode densities from 3 areas were shown in fig. 3. The nematode densities per sam-
ple varied between 268 ind./10cm’ in Core replicate 3 to 1601 ind./10cm® in Aquaculture repli-
cate 3. The highest averaged nematode density per area was found in station Aquaculture zone
with 1440 ind./10cm® while the lowest den51ty was found in Core zone with 349 ind./10cm® In
total 65 nematode species were recorded in Can Gio mangrove belonging to 12 families of 5 or-
ders, in which Linhomoeidae, Chromadoridae and Monhysteridae were the most abundant fami-
lies. Desmodora vietnamica, Dichromadora affinis, Metachromadora orientalis and Terschellin-
gia longicaudata were the most abundant species. The investigation of nematode community
composition from mangrove sediments at genus or species level is limited in to a few studies
worldwide (Quang, 2007; Hoang, 2007; Chinnadurai & Fernamdo, 2007). The highest number of
nematode species were recorded in Rach Oc with 205 putative species belonging to 90 genera
(Hoang, 2007) and 80 genera in the Khe Nhan mudflat, Can Gio mangrove, Vietnam. From our
results, these values were lower compared to the results from Quang (2007) and Hoang (2007)
because they studied nematode communities from low to high tidal levels covering more different
habitats than in our study where samples.
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Fig. 3. Averaged nematode densities (mean +/- SD Fig. 4. Averaged nematode species (mean +/- SD
ind./10cm” ) from 3 areas in Can Gio mangrove ind./10cm” ) from 3 areas in Can Gio mangrove

III. 2. 2. Biodiversity of nematode communities

The diversity indices (fig. 5) were calculated including number of species (S), the Margalef
index (d), the Shannon-Wiener (H’) index and the evenness index (J*). The Shannon-Wiener in-
dex varied between 2.8 (I1 and C4) and 3.1 (Al, A3, 12, I4, C1 and C2). The Margalef index
ranged from 3.8 (I1) to 5.3 (I3). The evenness of nematode community was represented by
Pielou’s evenness index which was highest in A1, I1 and C2 (1.0) and lowest in A2 and C2 (0.9).
There were significant differences of the species richness and the Margalef index between sta-
tions. However, despite the difference of seagrass species between stations, there was no signifi-
cant difference of both the Shannon-Wiener index and the Pielou’s evenness index between them.
The biodiversity of nematodes in the mangrove mudflat is hardly investigated from Vietnam ar-
eas. Accoding to a study of Olga, et al. (2008), on nematodes in the Cua Luc estuary (Halong
bay), the Shanon-Wiener index was 3.16—4.34 and the Pielou’ evenness index 1.62-2.01. In dif-
ferent mangrove types in Can Gio at Rach Oc, Khe Nhan and Nang Hai creeks (Hoang, 2007) it
was shown that diversity indices were generally high. Shannon-Wiener diversity indexes (H’)
ranged from 1.9 to 3.7. H’ differed for different mangrove forests: Mudflat site (2.0-3.1), Avicen-
nia forest (3.1-3.6), mixed forest (2.8-3.7), Rhizophora forest (1.9-3.6). Evenness J’ was ranging
from 0.6-0.9, in their mudflat site 0.6—0.8, Avicennia forest 0.8—0.9, mixed forest 0.8-0.9, Rhizo-
phora forest 0.6-0.9. Diversity was higher in Avicennia and mixed forest than in nude mudflats
and the Rhizophora forest. However, our study showed more or less values than all previous stud-
ies and diversity indices (d, H’ and J’) did not differed between zones, this can be explained by
the same salinity value and average percentage of grain size.

H d J
Mean; Whisker: Mean0.95 Conf. Interval Mean; Whisker: Mean0.95 Conf. Interval Mean; Whisker: Mean0.95 Conf. Interval
3.3 6.2 0.98

6.0
5.8 —_ -1
5.6

3.1 o il 0.96
: 5.2 ;;7 :
5.0

P~

3.0 4.8 0.95
4.6 —
4.4
4.2

3.8
3.6

Aqua. Indus. Core Aqua. Indus. Core Aqua. Indus. Core

Fig. 5. The average and standard deviation for the diversity indices (Shannon-Wiener (H’), Margalef index
(d), index and the evenness index (J*))
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I11. 2. 3. Spatial distribution of nematode communities

Cluster analysis and Multi-dimensional scaling (MDS)
The Cluster analysis (Figure 6) which identified groups based on significant differences

showed that all zones separated significantly. It is indicated that Industrial and core zones were
clustered while Aquacultures zone separated from other stations. The 2D-MDS graphs depicted
in Figure 7 displayed the (dis) similarities between samples of different stations. At 58 % level,
three zones were separated from each other and at 40 % level, all the samples of zone Aquacul-
ture was clearly separated from all other zones. ANOSIM analysis showed the significant differ-

ence between zones (R =0.95, p=0.01).

Group average
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Fig. 6. The Cluster analysis of nematode community
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Fig. 7. The 2D and 3D - MDS plot for the nematode community patterns overlying clusters at two
similarity levels

The species distribution
The MDS analysis in combination with bubble plots of the most abundant species in every

zone and in all zones (fig. 8—11) demonstrated that not all the species occupied all the zones area.
The species Anoplostoma new speices and Terschellingia communis were present in all replicates
at Industrial zone. In contrast, some other species were only present with high abundances in
aquaculture zone, for instance Assymellaimus halongensis and Paracomesoma paralongispicu-
lum, while Laimella annae and Leptolaimoides new species were only recorded in core zone.
However, four species such as Desmodora vietnamica, Dichromadora affinis, Metachromadora
orientalis and Terschellingia longicaudata found in all zones.
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Hryen Iuns Ty ', Hryen Txu Cyan ®your ', ®am Txu Man ', Trinh Hoang Bich Diep?,
Nguyen Thi Linh Trang” and Hryen By Txans'
' MicturyT sxonornn n 6uonormaecknx pecypcos (MIBP)
Bretnamckas akagemus Hayk u TexHonoruit (BAHT)
? XaHoncKuit YHUBEPCUTET IPUPOIHBIX PECYPCOB U OKPYIKAOLIEH CPEABI

COOBHIECTBO HEMATO/ B PA3JIMYHbBIX 30HAX BUOCPEPHOI'O
3AITIOBEJHUKA KAH 360, BLETHAM

C60600H0 dHcusyujue mopckue Hemamoosl U3 Maneposvix necos Kan 3b0 Ovliu uzyueHvl 6
cenmsope 2016 2. Bvinu opeaHu308amsbl mpu 30Hbl (AKEAKYILMYPA, UEHMPATbHASL 30HA U UHOY-
CMpuanvHas), vemolpe obpazya 6 Kaxcoou 30He OvLiu 83amvl 05 00bEOUHEHUsL 8 co0buecmea
nemamod. ITnomHocms pasmewyenus Hemamoo 8apbuposanack mexcoy 268 ocobsmu na 10 ey’ u
1081 ocobwio na 10 ci’, 0eMOHCMPUPYsL CUTbHYIO 8apUamMueHocms. Bceeo 65 6udos memamoo
ObLIU 3apecUCmpuUpoB8anvl 8 Maneposom 3anogednuke Kan 3vo, onu omnocunuce k 12 cemeticm-
eéam 5 ompsoos, uz komopwix Linhomoeidae, Chromadoridae u Monhysteridae ovinu naubonee
pacnpocmpanénnuvimu.  Desmodora  vietnamica, Dichromadora affinis, Metachromadora
orientalis u Terschellingia longicaudata 6viiu naubonee pacnpocmpanénuvimu suoamu. Ilo dan-
HbIM MHO2OMepHO20 wKkanuposanus (MDS), npu ypoene 58 % mpu 30Hbl Ovliu omoenenst Opye
om opyaa, a npu ypoeue 40 % 6ce obpasyvl akeaxyIbmMypsl ObLIU OMYEMAUBO OMOEIeHbl OM 8CeX
ocmanvHulx 30H. Ananusz ANOSIM (ananus obwHoCcmu) noKa3an 3HAYUMeENbHOE PA3IudUe MeHcoy
sonamu (R = 0.95, p = 0.01). MyremusapuamusHulii anaius maxkice ompasui nepemeweHue eu-
008 MeHCAY 30HAMU, KO20A Mbl pACCMAMPUBAeM OMHOCUMENbHYIO PACHPOCMPAHEHHOCMb HAUOO-
Jlee pacnpocmpanénHulx 6u006. B naulem ucciedo8aHuu MONCHO OmMMemums, 4mo Heboabuioe
U3MeHeHUe NUWEBbIX Pecypco8 OKpyicarowel cpedsl 8 3anoseonuxe Kan 360 mooxcem nosneus
3HAUUMeNbHOEe UBMEHEHUEe 8 CO0Ouecmee HeMamoo NOCPEOCMBOM Pe2yIUPOBaHUs UX MUKPOMe-
CcmoobumaHus.

Knroueswie cnoea: nemamoowl, cmpykmypa coobujecmasd, 30Hul.

Caenenusi 00 aBrope: Hryen /lunp Ty, e-mail: ngdtu@yahoo.com.

UDK 57.044:577.3:639.3:612.062

Halyna Tkachenko', Joanna Grudniewska’
'Department of Zoology and Animal Physiology, Institute of Biology and Environmental Protec-
tion, Pomeranian University, Slupsk, Poland
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ANTIOXIDANT DEFENSE IN THE BRAIN TISSUE OF RAINBOW TROUT (ON-
CORHYNCHUS MYKISS WALBAUM) IMMUNIZED BY
ANTI-AEROMONAS VACCINE

The aim of the present study was to evaluate the effects of vaccination against Aeromonas
spp. on antioxidant defenses biomarkers in the brain tissue of rainbow trout, Oncorhynchus
mykiss. The antioxidant enzyme activities [superoxide dismutase (SOD), catalase (CAT), glu-
tathione reductase (GR), glutathione peroxidase (GPx)] as well as total antioxidant capacity
(TAC) in the brain tissue of rainbow trout were assayed. Our study demonstrated that vaccinated
trout showed alteration in antioxidant defenses, with higher severity in glutathione-dependent
enzymes. However, brain tissue is capable of restoring its pro- and antioxidant balance after
vaccination against furunculosis.

Key words: brain, rainbow trout Oncorhynchus mykiss, vaccination, biomarkers, antioxidant
defenses.
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Introduction

Salmonids are an important species for pond aquaculture and extensive open water fisheries
in several European countries. Rapid growth and disease resistance are the most important con-
cerns in the present aquaculture industry [1]. Salmonids are vulnerable to furunculosis, a disease
caused by the Gram-negative bacterium Aeromonas salmonicida and Aeromonas hydrophila (2,
3]. Infections with A. salmonicida and A. hydrophila are probably the most important disease
problems in European aquaculture as they are widespread and cause disease both in fresh water
and sea water [4]. The term furunculosis is derived from the characteristic furuncles in muscles,
which are common during a chronic course of the disease. Otherwise, the dominant pathological
findings are a swollen, dark spleen, and petechial hemorrhages in internal organs [4].

Increased incidence of infectious diseases connected with of 4eromonas infection has tradi-
tionally been treated with antibiotics, chemotherapeutics and vaccines [5]. Vaccination is a very
effective way of protecting animals against infectious disease. Where properly applied in aqua-
culture, it has significantly reduced the need for antibiotic use as a compensation method for the
immunosuppression associated with the intensification of farming fish [6]. However, fish respond
differently from avians and mammals to vaccination. Major differences between fish and other
vertebrates are that their metabolism and immune response are temperature-dependent. Moreover,
fish produce antibodies with lower affinity for antigens [7]. It is generally accepted that success-
ful fish farming depends on the use of vaccination particularly when pathogen eradication is
unlikely to be successful [6].

Different kinds of vaccines have been investigated against A. hydrophila including whole
cell, outer membrane proteins, extra-cellular proteins, lipopolysaccharides, biofilms attenuated
vaccines [4]. While each medicine probably are effective in the treatment of a particular disease,
problems arise with the development of possible pathological side effects of immunization in
fishes, as well as the emergence of antibiotic resistant pathogenic strains. For optimal protection
of salmonids in sea-water, vaccination should be carried out some time before sea transfer, in or-
der to give immunity sufficient time to develop, and to avoid handling stress during smoltifica-
tion. On the other hand however, vaccination should not be carried out too early, as the degree of
immunity declines with time [4].

Despite the importance and success of vaccination, little is known about the mechanisms of
oxidative stress and antioxidant defense in fish during vaccination. In the present study, we de-
termined the influence of vaccination against Aeromonas spp. on responses of antioxidant de-
fense biomarkers in brain tissue of rainbow trout (Oncorhynchus mykiss).

Materials and methods

Clinically healthy rainbow trout with a mean body mass of 135.5+1.5 g were used in the ex-
periments. The study was carried out in a Department of Salmonid Research, Inland Fisheries In-
stitute near the village of Zukowo (Poland). All enzymatic assays were carried out at Department
of Animal Physiology, Institute of Biology and Environmental Protection, Pomeranian University
in Stupsk (Poland).

The fish were divided into two groups and held in 250-1 square tanks (70-75 fish per tank)
supplied with the same water as during the acclimation period (2 days). Before vaccination, the
fish were anaesthetized by Propiscin solution. Fish were grouped as follows: I) unhandled con-
trols, II) vaccinated by vaccine against furunculosis. The vaccine against furunculosis is a vaccine
containing an inactivated strain of 4. salmonicida and A. hydrofila in concentration 1 x 10'° col-
ony forming units (CFU). The vaccine was produce in Department of Epizootology, Faculty of
Veterinary Medicine, University of Warmia and Mazury (Olsztyn, Poland). Immersion solution
contained 1 liter of vaccine per 10 liters of water. It was prepared immediately prior to vaccina-
tion. Immersion lasted from 60 to 120 seconds. The fish were kept for 30 days at 14.5 °C after
vaccination at a water temperature of 14.5+0.5 °C and the pH 7.5.

The animals were quickly captured and killed on 31 days post vaccination (n = 15 in each
group). Brain tissue were removed in sifu. Tissue samples were homogenized in ice-cold buffer
(100 mM Tris-HCI, pH 7.2) using a glass homogenizer immersed in an ice water bath to a yield a
10% homogenate. Homogenates were centrifuged at 3,000g for 15 min at 4°C. After centrifuga-
tion, the supernatant was collected and frozen at —20 °C until analyzed. Protein contents were de-

60



termined using the method of Bradford (1976) with bovine serum albumin as a standard. All en-
zymatic assays were carried out at 22+0.5 °C using a Specol 11 spectrophotometer (Carl Zeiss
Jena, Germany) in duplicate.

The enzymatic reactions were started by the addition of the tissue supernatant. An aliquot of
the homogenate was used to determine the lipid peroxidation status of the sample by superoxide
dismutase (SOD), catalase (CAT), glutathione reductase (GR) glutathione peroxidase (GPx), and
total antioxidant capacity (TAC).

Data were checked for assumptions of normality using the Kolmogorov-Smirnov one-sample
test and Lilliefors tests (p > 0.05). Significance of differences in the lipid peroxidation level, level
of carbonyl derivatives of amino acids reaction, antioxidant enzymes activities was examined us-
ing Mann-Whitney U test [8]. Differences were considered significant at p < 0.05. All statistical
analysis was performed by STATISTICA 8.0 software (StatSoft, Poland).

Results and discussion

Brain SOD activity was non-significantly higher than that in the control (by 14 %, p > 0.05).
CAT, GR, and GPx activities in the brain were significantly inhibited in vaccinated group (by
33.8 %, p = 0.033, by 6.5 %, p = 0.021, by 62.5 %, p=0.000, respectively). The total antioxidant
capacity was significantly decreased by 43 % (p = 0.002) in vaccinated group compared to those
in the control (table).

Enzymatic antioxidant defenses in the brain tissue of the rainbow trout vaccinated
against Aeromonas spp.

Antioxidant enzymes Brain tissue
Unhandled control Vaccinated group
SOD, U'mg' protein 397.88+£27.54 453.64+48.53
CAT, umol'min™"* mg™' protein 105.5+4.21 48.15+6.17*
GR, pmol'min™"* mg™' protein 1.92+0.09 0.98+0.17*
GPx, umol'min'* mg™' protein 1382.51£171.49 641.98+99.43*
TAC, % 41.61£3.11 23.82+1.90*

Data are represented as mean £ S.E.M. (n = 15); * — the significant difference was shown as
p<0.05 when compared vaccinated group and unhandled group values.

The study showed a post-treatment changes in oxidative stress profile in brain tissue of rain-
bow trout treated by vaccine against Aderomonas spp. The decrease of aldehyde and ketonic de-
rivatives of oxidatively modified proteins was observed. However, the post-treatment levels of
antioxidant defenses as well as total antioxidant capacity showed decrease after vaccination. Im-
pairment in the synthesis of enzymatic and nonenzymatic antioxidant of vaccinated fish may be
the most important factor in reducing levels of cellular total antioxidant.

Certain conditions (such as disease, exposure to toxins, immunization, aging, exercise etc.)
can increase the rate of oxidative damage, a condition called oxidative stress [9, 10]. Oxidative
stress occurs when the critical balance between oxidants and antioxidants is disrupted due to the
depletion of antioxidants or excessive accumulation of the reactive oxygen species (ROS), or
both, which may lead to a series of biochemical and physiological changes, thus, altering normal
body homeostasis and tissue injury [9]. Despite the potential danger of the ROS, cells have a va-
riety of defence mechanisms to neutralize the harmful effects of free radicals [10].

The first line of defence against oxidative stress consists of the antioxidant enzymes SOD,
which convert superoxide radicals into hydrogen peroxide and then into water and molecular
oxygen [10]. Induction of antioxidant enzymes is an important line of defense against oxidative
stress in fish [11]. SOD is a group of metalloenzymes that catalyzes the dismutation of superox-
ide to hydrogen peroxide, plays a crucial antioxidant role and constitutes the primary defense
against the toxic effects of superoxide radicals in aerobic organisms [12]. In our study, non-
significant increase of SOD activity was observed in brain of vaccinated trout. It could be adap-
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tive response to the immunization which neutralizes the impact of ROS and may be of impor-
tance in preventing membrane lipid peroxidation when the latter is initiated by a combination of
Fe’" and O, -generating system [13]. A similar results of increased SOD activity has been re-
ported in carp tissues following xenobiotics exposure [10, 14].

Skugor and co-workers (2009) used multiple gene expression profiling to outline the mecha-
nisms that determine success of vaccine protection against Aeromonas in Atlantic salmon and to
search for the correlates of protection [15]. Several genes with known immune functions showed
higher expression levels in liver of salmon, including the phosphotyrosine independent ligand for
lymphocyte-specific protein tyrosine kinase Lck SH2 or nucleoporin p62 that regulates activation
of nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB) by tumor necrosis fac-
tor a (TNFa) [15]. Up-regulation of NF-kB and activator protein AP-1 by pathogens and cyto-
kines induces mass production of immune mediators and effector proteins. NF-kB and Jun pro-
teins respond to various cell damaging factors, including free radicals and other genotoxic agents
that can cause apoptosis, growth arrest, altered DNA repair or altered differentiation. NF-kB can
also activate protection against oxidative and cellular stress by providing anti-apoptotic and pro-
liferation-promoting signals. A suite of chaperones and protein adaptors of different types (heat
shock proteins, 14-3-3 proteins, glucose regulated proteins, Dnal, cyclophilins) were expressed at
higher level in fish with low resistance to furunculosis and this could be evidence of cellular
stress [15]. Genes for proteins involved in regulation of redox status and protection against ROS
had higher expression levels in vaccinated fish with high resistance to furunculosis [15].

In our study, the activities of CAT, GPx, as well as GR were significantly decreased in the
brain tissue of vaccinated trout. The decreased CAT activities indicate the reduced capacity to
scavenge hydrogen peroxide produced in brain tissue of vaccinated trout in response to oxidative
stress [16]. Similarly, the inhibition of the CAT activity by pesticides has been reported in vari-
ous studies in fish species [10]. GPx is dependent on access to glutathione disulfide by the
NADPH-dependent GR. Decrease of glutathione-mediated antioxidant defense system results in
oxidative stress and increased cytotoxicity, whereas elevation of intracellular GSH levels is rec-
ognized as an adaptive response to oxidative stress [9].

Conclusions

The analysis of antioxidant defense biomarkers had revealed significant differences between
fish vaccinated against furunculosis and unhandled control. Both the glutathione-mediated anti-
oxidant defense system and endogenous catalase play a critical role in intracellular antioxidant
defense in vaccinated fish. Glutathione-dependent enzymes activity was decreased in vaccinated
trout. In contrast, superoxide dismutase activity showed increase, which indicate a different re-
sponse of antioxidant enzymes to vaccination. Furthermore, antioxidant defenses became more
susceptible to oxidative damage induced by vaccination against Aeromonas spp.
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.M. Tkauenko', I FPYI[HGBCI)KaZ

MAPKEPBI AHTUOKCHJIAHTHOM 3AIIIUTHI B MO3TOBOM TKAHU PATY  KHOM
®OPEJIU (ONCORHYNCHUS MYKISS), AIMMYHU3UPOBAHHOM
AHTHU-EROMONAS BAKIIMHOM

Lenvio 0anno2o uccredosanus 6viia OYeHKa Nocie0Cmsull 6aKYUHAYUU NPOMUs QypyHKyie-
34 HA AHMUOKCUOAHMHYIO 3aWUmy 6 MO32080U MKaHu paodydcHou ¢opeau (Oncorhynchus
mykiss). Hawu pe3yiomamol nokazanu CHUNCEHUE COOEPHCAHUS MAPKEPO8 NEPEKUCHO20 OKUCe-
HUSL TUNUO08 U KAPOOHUNLbHBIX NPOU3BOOHBIX OKUCIUMENbHO-MOOUPUYUPOBAHHBIX OelK08 HA (po-
He YMEeHbUEeHUs aKMUBHOCIMU 2YMAMUOHOB020 36eHA AHMUOKCUOAHMHOU 3auumsl UMMYHU3O-
sannvix pulo. Crudicenue obujeti aHmMUOKCUOAHMHOU AKMUBHOCU ) UMMYHU308AHHHBIX PblO A6-
Jislemcs a0anmueHou peakyuel aHMuUOKCUOAHMHOU CUCMeEMbl O NPeOYNPedHCOeHUs paA3GUmMus
oKucaumenvbHoeo cmpecca. Hawu oannvle maxoice nokaswi8arom, 4mo mMo3208ds mMKAHb UMMYHU-
308aHHBIX PbIO CNOCOOHA BOCCMANHOBUMb CE0U NPO- U AHMUOKCUOAYUOHHBII OANAHC NOCTe 8aK-
YUHAYUU.

Knwueswie cnosa: mose, padyscnas gpopenv Oncorhynchus mykiss, eakyunayus, buomapxe-
Pbl, GHMUOKCUOAHMHAS 3AUUMA.

Caenennsi 06 aBropax: Tkadenko .M., e-mail: tkachenko@apsl.edu.pl; I'pyareBcoka .,
e-mail: jgrudniewska@infish.com.pl.
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JI.C. Adeituyk
OI'bHY «TUHPO-Lentp», Bnanusoctok, Poccus

COCTOSHHUE PECYPCOB AHAJIAPBI BPOYTOHA (ANADARA BROUGHTONII,
SCHRENK, 1867) U3 CKOILIEHUSA YCCYPAMCKOT O 3AJINBA
(AITOHCKOE MOPE) B BATUMETPUYECKOM ACIIEKTE

U3yuenvl ocobennocmu Xxopono2uyeckol cmpykmypbl, pacnpeoeieHus Y10608, NIOMHOCMU,
VOeNbHOU OUOMACChl, TUHENHO-MACCOBbIX XAPAKMEPUCUK, Pecypco8 aHadapsl U3 CKONJIEeHUs Ky-
moeot wacmu Yccyputickozo 3anuea 6 bamumempudeckom acnekme ¢ 2016 e. B [Ipumopwve cxon-
JIeHUue aHaoapsl Yccypuiickoeo 3anuea a6isemcs 6mopuvim no eeauvune. Ha enyounax om 3 0o 6 m
cocpeoomouenvt 71 % uucnennocmu monnockos (10,5 man 9x3.) u 69 % ux ouomaccwr (1,87 moic.
m), 20e Ha niowadu okono 15 km’ 6edym npombicen MOLTIOCKO8 HA NPOMANCeHUl 7 Jlem nocie CHs-
musi npomwicioozco 3anpema. CocmosHue cKOnieHusi OYeHeHo KaK OMHOCUMENbHO CMAOUIbHOE.

JIBycTBOpUAaTHIii MOJUTIOCK aHaaapa bpoyToHa — BepXxHECYOIMTOpATbHBIN, THXOOKEAHCKHUH,
npuasuarckui, cyorpormmueckuii Bua. OH oOuTaeT B OCHOBHOM B cTpaHax HOro-BocTtounoit
Azun. CeBepHee aHagapa pacrpocTpanena 10 [I[puMopss, rie MOUTFOCK JOMUHUPYET B OMOTOIax
MEJTUTOBBIX M MEJKOAJICBPUTOBBIX WJIOB, PUYPOUEHHBIX K YCThSIM PEK, B pailloHaX XOPOIIO MPO-
rpeBaeMbIX MelTKoBoaui. Hambomnee MaccoBBIE CKOIUICHHUsS, NMEIONIUE TPOMBICIIOBOE 3HAYCHUE,
PaCIOJIOKEHBI B KyTOBBIX YaCTSIX AMYPCKOTO U Y CCypHUICKOTO 3aJIUBOB.

Hauunnas ¢ 1994 no 2004 r. npoMeices aHaiapbl BEIUM Ha aKBaTOPUM Y CCYpPHICKOTO 3aJUBa,
HanOojee MHTEHCUBHO B mepuon ¢ 1998 mo 2002 r. B cBsi3u ¢ HEeraTUBHBIMU W3MEHEHUSIMH B CO-
CTOSTHUU CKOTUieHHs aHazaapbl ¢ 2005 1. ObUT BBEJICH MPOMBICIIOBBIN 3ampeT. [IpoMeicen ObLT B0300-
HoBJieH B 2010 r., Korza cocTosIHUE CKOIUIEHUS, €r0 YHCIEHHOCTD U 3arac ObUTH BOCCTAHOBIICHBI.

N3ydeHnro coCTOSIHUSI CKOTUICHHS aHaJapbl Y CCypHICKOTO 3alliBa, OCOOCHHOCTSM pacrpe-
JIeJICHUSI PECypPCOB MOJIITIOCKA U BIMSHUIO TIPOMBICTA ObLI MOCBsIeH psia padot [1-3]. Ilensio
HACTOSIIEH pabOThl OBUT MOHUTOPUHT COCTOSIHUS CKOILICHHSI aHaJIapbl Y CCYpUICKOTO 3ajvBa B
OaTUMETPUUECKOM AacCIeKTe, BKIIIOYAs M3YyUYEHHUE XOPOJOTHUYECKOW CTPYKTYpPHBI, pacmlpeescHue
VIJIOBOB, TUIOTHOCTH, YAETHHOW OMOMACCHI, TUHEHHO-MACCOBBIX XapaKTEPHUCTUK, PECYpCOB MOJI-
JIFOCKOB 110 ITyOuHam 3anuBa B 2016 T., a Takke UX palMoOHaIbHOE OCBOCHHUE.

MatepuaJj 1 MeTOAbI

HayuHo-uccnenoBarenbckie paboThl IO OIIEHKE COCTOSHUS CKOIUIEHUH aHalapbl ObUIM Mpo-
BEJICHBI JIPAYKHBIM CIIOCOOOM Ha aKBAaTOPHH Y CCYpUHCKOTO 3aiuBa B aBrycre—ceHtsope 2016 r.
bruto BeIMIOTHEHO 98 NparupoBaHuil NPOTKEHHOCTHIO 0K0J10 200 M.

[TapameTpsl aparu COOTBETCTBOBAJIM: BHICOTA BXOAHOrO oTBepcTusd — 40 cMm; paboyast AuHa
aparu — 2,1 M; paccTosiHHE MEXy 3yObsiMU — 5 cM; JuIMHA 3yObeB — 25 cM; sues KyTua — 5 cMm;
rimyOuHa 3axBata rpyHra — 10—15 cm.

JUist KaXKJI0ro JparupoBaHusl (PUKCUPOBAIM YJIOB MOJUIFOCKOB B KWJIOTpaMMax M SK3EMILIs-
pax. [Ipu npoBeneHrH NpoMepoB JIMHEHHbBIE pa3Mephbl MOJUTIOCKOB ONPEAEISUIN ¢ TOYHOCTBIO /10
1 MM mwtanreHupkysieM. CpenHiolo Maccy ocoOelt B mpoOe onpenessin Ha 60pTy cyiHa MyTeM
B3BEILLIMBaHMA BCel MPOOBI, OTYYEHHON B pe3ysbTaTe AparupoBaHusl, U MOCIEAYIOLUIEro JeIeHUs
Ha KOJIMYECTBO ocoOelt B Hell. Hapsay ¢ 3TuM peructpupoBaiii 0coOei ¢ TymbIM OpIOITHBIM Kpa-
€M PAKOBUHBI, IOCKOJIbKY TaKHE MOJUIIOCKHM HE MOJb3YIOTCA CIPOCOM Ha MEXIyHApOJHOM PhIH-
ke. B mporecce uccnenoBanmii 6610 mpomepeHo 2 685 ocodelt anagapel. CoOpaHHBIE MaTepHa-
ael Obut 00paboTaHBl C TIOMOIIBIO TakeTa mporpamm Statistica, Maplnfo Professional u
Microsoft Office Excel. Pacuer yucineHHOCTH U OMOMACCHI, a TaK)Ke OILIEHKY OOIIEro M MpOMBI-
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CJIOBOTO 3aracoB CKOIUIEHWU MOJIIIOCKA MPOU3BOIMIHN TPAJAUIIMOHHBIMU MeToaMu [4], mis pac-
yeTa 3arnacoB ObUIM MCHOJIb30BaHbl IUIOMIAIHON METO [5] M METO/ MOJIUTOHOB (MHOTOYTOJIbHU-
KOB), COOTBETCTBYIOIIMX Ka)KIOMY OTAEIBHOMY JParipoBaHMIO C YUETOM €ro IUIOIIAIU U YJIOBa
(stueiiku JJupxie—Boponoro mwnu nonuronst Tuccena), ¢ npumenenuem ['IC Maplnfo [6].

Pe3yabTaTsl ucciienoBanui

CkoruteHne aHagapbl KyTOBOM 4acTH Y CCYpPHICKOTO 3aIMBa PacIioarajoch Ha NIyOnHax OT
2 no 12 m. Xoposoruyeckasi CTpPyYKTypa CKOTUICHHsI B TIEPHO]] HAOI0IEHUH OTINYaIach HEOTHO-
poaHocThi0. [IpocTpancTBeHHOE pactpesiesieHre oco0elt ObUTIo MATHUCTHIM. B cKormieHnn BCTpe-
YaJINCh MO3aWYHBIE arperanuy MOJUTFOCKOB Ha TIIyOnHaX OT 2 10 7 M. MOJUTFOCKH C TIOBBIIIICHHON
KOHIICHTpalueil ObLTH OTMeUeHBl Ha riIyOnHax oT 2 10 4 M oT M. Yepenmaxa—m. ['emtepa 1o M.
OOprIBUCTHIH, 10kHEE M. OOpBIBUCTHIN Ha TiayOuHax ot 3,5 mo 6,5 M. Kpome toro, arperanuu
HAOIIOIAIHMCh Y 3aMagHoro Modepexbs 3a1. MypaBpHHOTO Ha TiyOuHax oT 4 mo 7 M. B menom
noI00Hast KapTUHA pacipeIeIeHUs HaOII01aeTCs €KETOTHO.

Pacnipenenenuie MmioTHOCTH U YIENbHON OMOMAacChl aHagapbl B CKOIJICHHH Y CCYpUHCKOTO
3aJIMBa MPEJCTaBICHO Ha puc. 1, 2.
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Puc. 1. Pacnpenenenue nioTHOCTH aHaAAPhI B Puc. 2. Pactipenenenue ynenpHO# OnoMacch
CKOILJIEHHU aHanapel B CKOTUICHIH

CpenHsisi INIOTHOCTh MOJITIOCKOB B CKOTUIEHUHU cocTasisiia 0,78 3K3./M2, yAelbHast brnomacca
— 134,71 r/m". JlaHHBIC TOKA3aTeIH OOWIHS MOJUTIOCKOB CHIDKAIOTCS C yBETHYCHHEM IIyOHHEI
(puc. 3). I1MOTHOCTH MOJUTIOCKOB B Auana3zoHe rryOuH oT 3 10 10 M cokpariaeTcs moutu B 5 pas,
M3MeHssich oT 1,54 110 0,3 9K3./M%, COKpaIlleHUE yAeNbHOW OMOMAacChl Ha 3THX TITyOMHAX MPOUC-
xomut B 2 pasa (167 u 76 t/M* coorBercTBeHHO). HesHaunTenbHBI BCIUIECK 3THX MOKA3aTelei
HAOII0TaeTCs B Mpe/eax MITUMETPOBON M300aThl, e TUIOTHOCTh MOJUTFOCKOB COCTABIISIET OKO-
10 1,2 9K3./M7, a ynenbHas 6uomacca npessimaer 190 r/m’.
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Puc. 3. PacnipenesneHue IIOTHOCTH U yIEIBHON OMOMACCHI IO MIyOMHAM B CKOILJICHHH aHaJaphl
VYccypulickoro 3ajiuBa

B cootBeTcTBHH C TTOKa3aTeIIMU 061/IJ'II/I$I HU3MCHAJINCH YJIOBBI Ha YUCTHOC APArupoOBaHUC 1O
riryouHam ckoruienust (puc. 4). B nuanazone riyoud ot 3 10 10 M yJIOBBI CHIDKAIUCH OT 92 9K3.
(10 kr) mo 25 7k3. (6onee 6 kr). B cpennem onu cocraBisum 48 9k3., win 8§ Kr. MakcuManbHbIC
ynoBbI He TipeBbimanu 230 3k3. (okoso 70 kr), MuauManbHbie — 1 9k3. (0,22 Kr).
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Puc. 4. Pactipenenenne ynoBoB aHaiapsl Ha YI€THOE AParMpoBaHUe MO TITyOWHAM B CKOTUICHHU
VYccypulickoro 3aiuBa

IIpomebiciioBOil Mepoli y aHagaphl sBISETCS UIMHA pakoBUHBI (He MeHee 80 mm). IIpomsbl-
CJIOBBIMH B CKOIUIEHMH ObLTH 0KO0JI0 52 % ocobeit (puc. 5). CpenHsis JiMHAa paKOBUHBI B CKOILIE-
HUU COCTaBHWJIA OKOJIO 82 MM, MUHUMalbHas — 52 MM, makcumaiibHas — 120 mm. Cpenusis macca
oco0Oel coctaBuia okoyio 173 r, makcumanbHas — 350 r, MUHMMAaIbHasg — 89 T.
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Puc. 5. PazmepHblit cocTaB ocoOeii aHagaphl B CKOIUIGHUH Y CCYpUICKOTO 3alTUBa

Cpenssisi IIMHA PAKOBUHBI U CPEIHSS Macca 0COOeH M3MEHSUTHCh B JUAIa30HE paccMaTpu-
BaeMbIX I1yOouH (puc. 6). CpenHss AnMHA paKOBUHBI MOJUIIOCKOB Bo3pacTtaina B 1,3 pasa, a cpen-
HsAS Macca ocoOu — B 2,4, B UMCIIEHHOM BBIPKEHUU ATH MOKAa3aTeIu U3MEHSIOTCs oT 76 10 102
MM 1 0T 110 70 266 T COOTBETCTBCHHO.
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Puc. 6. Pactipenenenne TMHEHHO-MACCOBBIX XapaKTEPUCTUK aHAAAPHI 110 TTyOWHAM B CKOTUICHUH
VYccypulickoro 3aiuBa

Ha nccnenoBanHOM IoIagyd CKOIJICHUS, COCTABIAIONICH OKoyo 28,7 KM2, COCPEIOTOUYEHO
14,8 MutH 0co0eit MOJITIOCKOB ¢ 00muM 3amacoMm 2,7 Teic. T. [IpombIcioBEIN 3anac oreHeH B 1,4
ThIC. T. 3aachl MOJIIIOCKOB B CKOIIJIEHUH PACIIpeEIeHbl TakKe HepaBHOMEpHO (puc. 7). Ha rimy-
O6uHax oT 3 10 6 M Ha IUIOIIAAM, HE MpeBbIatonei 15 KM, cocpenoToueHsl 71 % unciaeHHOCTH
MosuttockoB (10,5 mutH 2k3.) 1 69 % ux Ouomaccer (1,87 Teic. T). COOTBETCTBEHHO, MTPOMBICEI
JAHHOTO IICHHOTO MOJUTIOCKA HA aKBAaTOPHH 3aJIMBA B IOCIEAHUE 7 JIET MPOBOAMIN Ha JAaHHON
MaJIOH IO TUIOIIAIN aKBaTOPUH, KOTOpast ObLIa MOBEPKEHA €ro MaKCHMaJIbHOMY TIPEcCy.
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Puc. 7. Pactupenenenne 3anacoB aHamapsl M0 rIyOHHAM B CKOTUICHIH
Yccypulickoro 3ajinBa

B cBs3u ¢ Tem 4TO aHanapa sBISETCS SKCIOPTUPYEMBIM O0OBEKTOM, K MOJITIOCKAM MPEIbsIB-
JSIFOTCSL OTpe/ieTIeHHbIe TpeOOBaHUs: 0COOM HE JOJKHBI OBITh KPYMHBIMH (MOJUIFOCKH OT MUHH-
MaJIBHOTO HPOMBICIOBOTO pasmepa 10 96 MM IO JJIMHE PaKOBHHBI — «IKCIUTyaTHpyeMas» WU
BBUJIABJIMBAaEMas 4aCTh CKOIUICHHUS). Y MOJUTIOCKOB OOJIBILIET0 pa3Mepa HaOII0Jat0TCsl U3MEHEHUS
I[BE€Ta MATKUX TKaHEH 10 Oyporo, 4To sBISETCA MOKa3aTesleM «HEKOHIUIMOHHOCTHY». Kpome To-
r'0, PaKOBHHBI JOJDKHBI OBITH C OCTPBIM OproIIHBIM KpaeM. Tymoii OpromHoii Kpaii oOpasyercs B
CBSI3U C 3aMEJIICHHEM TEMIIOB POCTa 110 MEpPE CTapeHUs1 0COOU MIIM OT CTpecca B CBSA3U C MPECCOM
MHTEHCUBHOTI'O JIOBA. DTO MPOMCXOIUT, KOTJa Ha MAJIOH aKBaTOPUU HEOJHOKPATHO BBUIABIUBAIOT
HEKOHJUIIMOHHBIX MOJITIOCKOB M BO3BPAIAIOT B Cpely OOUTAHUS, YTO HAPYILIAET UX JKU3HEHHBIN
PHUTM, LUK OUTAHUS U MPUBOJUT K 3aMEJUICHUIO TEMIIOB pocTa ¢ 00pa3oBaHUEM TYIIOro OproI-
HOTO Kpas. B KyToBoil yactu YcCypHiiCKOTO 3aMBa KOHIUITMOHHBIMH SIBJISIFOTCS HEMHOTHM 00-
nee 23 % oOmiei yrcneHHOCTH (pUC. §), 9TO cocTaBisgeT okojo 3,4 miH 3k3., uiau 0,622 ThIC. T.
OT0 00CTOATENBCTBO CIIELYET YUUTHIBATh TP IPOMBIIUIEHHON 3KCILTyaTallMd PeCypcoB JaHHOTO
BUJA U paclpelle]IeHuH MPOMBICIOBOM Harpy3ku. B 2016 r. B 7anHOM paiioHe ObLITO BBIJIOBICHO
6onee 60 T aHamapel, 4YTO cocTaBisieT okojo 10 % 3amaca KOHIUITMOHHBIX 0c00ei u 0koj0 4 %
MIPOMBICJIOBOTO 3aI1aca MOJUTIOCKOB.
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Puc. 8. CooTHomeHne pa3HBIX pa3MEPHBIX TPYIIT aHATAPHl U3 CKOTUICHHUS Y CCYPHICKOTO 3aI1uBa
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Uccnenoanust, npoBenennsie B 2016 r., mokasainu, 4To B 1[E€JIOM MPOMBICIIOBOE CKOIUICHUE
aHaziapbl Y CCypHICKOTO 3ajiBa HaXOJUTCS B OTHOCUTENILHO CTAOMILHOM COCTOSHUH. B pe3ynb-
TaTe U3y4YEHHUs PECYypCOB aHaapbl B 0aTUMETPUUYECKOM acCEeKTe ObUIM BBISABIIEHBI HEKOTOPHIE Xa-
PaKTEPUCTUKH CKOIUICHUS B pallOHE MHTEHCHBHOIO JIOBA, PACIOAraoIIerocs Ha riryonHax ot 3
1o 6 M B KyTOoBOM yacTu Yccypuickoro 3anuBa. Ha mmomaau okomno 15 KM’ IUIOTHOCTB 0COGEH
coctaBmna B cpeHeM 1,16 oK3./M°, yaensHas 6romacca — 163 r/m?, cpennmuii yiaos — 10 kr (70
9K3.) Ha yYETHOE JIparupoBaHMe, CPEAHSS Macca ocodu — 144 T mpu cpeqHel JUIMHe paKOBHHBI
oko0110 80 MM, 4TO COOTBETCTBYET MUHIUMAIILHOMY ITPOMBICIIOBOMY pa3Mepy.

Hapsny ¢ oTUM crieyer OTMETUTh, YTO OCOOCHHOCTSAMHU OOWTAHMS TMOMYJISIIAN aHAAPhl Y
CEBEpHOM I'PaHUIIbI apeasa SBJSIOTCS HEePEeTyJIIpHOE MOMOIHEHUE U HU3KUI TEMI POCTa, B CBSI3U
C YeM IpH IKCIUTyaTalluy PECYPCOB aHaaphbl CIEAYeT OCTOPOXKHO MOJXOAUTH K MCIOIb30BaHUIO
PECYPCOB JAaHHOTO LIEHHOTO 00BEKTa B ’TOM pailOHE M TIIATEIHHO PEryJIHpPOBATh MPOMBICIOBYIO
HarpysKy.
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L.S. Afeychuk
Pacific Scientific Research Fisheries Center (TINRO-Center), Vladivostok, Russia

STATE OF THE ANADARA (ANADARA BROUGHTONII, SCHRENK, 1867) STOCK IN
THE USSURIYSKIY BAY (JAPAN SEA) AND ITS BATHYMETRIC DISTRIBUTION

Chorological structure, bathymetric distribution, density and biomass in aggregations, and
size-weight structure of anadara bivalve in the internal Ussuriyskiy Bay is considered on the data
of surveys in 2016. The anadara aggregation in the Ussuriyskiy Bay is the second in the Pri-
morye waters. At depths of 3 to 6 m 71 % concentrated numerically-sti molluscs (10.5 million
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copies.) And 69% of their biomass (1.87 thousand t), where molluscs are fishing in the area of
about 15 km 2 to 7 years after fishing ban.The stock is rather stable.

Caenenusi 00 aBtrope: Adeituyk Jlapuca CepreeBHa, HayyHbI COTPYAHHUK JaOopaTopuu
MIPOMBICIIOBBIX OECIIO3BOHOYHBIX M BOZOpOcCieH, e-mail: larisa.afeychuk@tinro-center.ru.

VIIK 639.27.053.7 (265.54)

JI.C. Adeituyk
OI'BHY «TUHPO-Lentp», Bnanusoctok, Poccus

COCTOSHHUE PECYPCOB AHAJIAPBI BPOYTOHA (ANADARA BROUGHTONII,
SCHRENK, 1867) N3 CKOIIVIEHUSA AMYPCKOI'O 3AJINBA (AITOHCKOE MOPE)
B BATUMETPUYECKOM ACIIEKTE

H3yuenvl ocobennocmu xopono2uyeckol cmpykmypbl, pacnpeoeieHus Y10608, NIOMHOCMU,
YOenNbHOU OUOMACCHL, TUHEIHO-MACCOBLIX XAPAKMEPUCUK, PeCypPCo8 aHadapbl U3 CKONIEeHUSA Ky-
moeot uacmu Amypckoeo 3anusa 8 bamumempuyeckom acnekme 6 2016 2. Ckonnenue anaoapul 6
Amypcrom 3anuse sanaemces 6 [lpumopwve nepsvim no senudune. Ilpomvicen MOIIIOCKO8 8edym Ha
eny6unax om 4 0o 7 m, 20e na niowaou okono 100 km’ cocpedomoueno 93 % uucnennocmu u
obuomaccol anaoapul (55,1 man 2x3. u 9,93 meic. m coomgemcmeenno). Cocmosinue cKonieHus
OYEHEeHO KaK OMHOCUMENbHO CmabuibHoe.

JIBycTBOpUaThIii MOJUTIOCK aHajmapa bpoyToHa oOutaeT B Mopsix crtpaH FOro-Boctounoit
A3uu, T1Ie CYHIECTBYIOT AaBHUE TPAAMIIMU €TI0 MPOMbICIA U KyJIbTUBUPOBaHUS. MapruHajibHble
CKOIUJICHHUS aHaJapbl COCPEIOTOUYCHBI B XOPOIIIO IporpeBaeMbix OyxTax 3ai. [lerpa Benukoro. B
[Ipumopbe nepBoe 1o BEIUYMHE CKOIJIEHUE MOJUIIOCKA, UMEIOLIEEe MTPOMBICIIOBOE 3HAUEHHUE, pac-
MOJIO’KEHO B KYTOBOM 4acTH AMYPCKOTO 3aJIMBa, BTOPOE — B KYTOBOM YacTH Y CCypHIICKOTO 3aJIH-
Ba. [IpakTruecku BCcrO TOOBIBaEMYIO aHAJapy HANpPaBISIOT HA AKCHOpT. [Ipombicen aHamapel Ha
akBaTopuu AMypCKOTO 3aiuBa BeAyT ¢ Hadana 2000-X To0B Ha MPOTSHKEHUH 16 €T, 0COOEHHO
MHTEHCUBHO B MEpPUOJ 3alpeTa npomeicia B YccypuiickoM 3anuse (2005-2010 rr.). Cxomnenue
3aHUMAaET OONIyr0 TuIomaas okoyio 130 KM2, r7I€ MOJUTFOCKHM pacrpenesaeHbl HepaBHoMepHo. Oc-
HOBHOM IIpecC JIOBA NMPUXOAUTCS Ha MPOTYKTUBHYIO aKBAaTOPHUIO IUIOIIAJbI0 okojo 100 KM® B
nuarnaszone riayoun ot 4 no 7 M. OcoOeHHOCTHIO penbeda THa B Ipeiesax JaHHOTO CKOTUICHHS B
OTJINYME OT KyTOBOM 4acTh Y CCYypHICKOTO 3ajiuBa SIBJSIETCS HAJUYUE €CTECTBEHHBIX MPEMATCT-
BUU B BHJIE YCTPUYHHUKOB, MeJIel, KEKYpOB C OOJIBIINM MEpenaoM IiyOuH, 4To 3HaYUTENbHO 3a-
TPYAHSIET IparipOBaHUE.
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N3y4deHuto cocTosiHUS CKOIJIEHHs aHajapbl AMypCKOIo 3ajuBa, OCOOEHHOCTSIM paclpeje-
JICHUS ¥ pecypcaM MOJUTIOCKA MOCBAIIEH psa padot [1-3].

Lenbto HacTosme paboThl OBLIO MCCIEIOBAaHUE COCTOSHHS CKOIIJICHUSI aHaZapbl AMypPCKO-
ro 3ajuBa B OaTUMETPUUYECKOM aCIEKTe, BKIIIOYAsl U3yUEHHUE XOPOJIOTMYECKON CTPYKTYypBI, pac-
npeJeneHus yJI0BOB, IJIOTHOCTH, yIEIbHOM OroMacchl, TMHEHHO-MAaCCOBBIX XapaKTEPUCTHK, pe-
CYpCOB MOJUTIOCKOB 110 TyOnHam 3anuBa B 2016 1., a TakKe UX pallMOHAIBHOE OCBOCHHE.

MarepuaJj 4 MeTOABbI

HayuHo-uccnenoBarenabckie paboThl IO OIIEHKE COCTOSHUS CKOIUICHUH aHalaphbl ObUIN Mpo-
BEJICHBI JPAKHBIM CIIOCOOOM Ha aKBaTOPUM AMYPCKOTO 3aJIMBa B TEPHO C HIONS 10 OKTSIOPh
2016 r. beuto BeimosiHEHO 164 nparnpoBaHus MPOTAKEHHOCTHIO 0KOJI0 200 M.

[TapameTpsl Aparu COOTBETCTBOBAM: BBHICOTA BXOAHOTO oTBepcTus — 40 cm; pabodas AnuHa
npara — 2,1 M; paccTosiHUE MEXIy 3yObsiMH — 5 cM; JAIMHA 3yObeB — 25 cM; sidesd KyTua — 5 cwm;
rryOuHa 3axBara rpyHra — 10-15 cwm.

Jl7ig Kakaoro IparupoBaHus (PUKCHUPOBAIH YJIOB MOJITIOCKOB B KHIJIOTpaMMax U AK3EMILIs-
pax. [Ipu npoBeneHNH IPOMEPOB JIMHEHHBIE pa3Mephbl MOJUTIOCKOB ONPEAEISUIA ¢ TOYHOCTBIO J10
1 MM mwrtanreHppkyseM. CpenHioo Maccy ocobelt B mpoOe onpenessuii Ha OOpTy CynHa MyTeM
B3BEIIMBAHUS BCEH MPOOBI, MOyUEHHOH B pe3yibTaTe JparupoBaHus, U MOCIEAYIOUIETO IeICHUS
Ha KOJIMYECTBO ocobeli B Heil. Hapsiay ¢ aTum peructpupoBaiiv 0coOeil ¢ TymbIM OpIOLITHBIM Kpa-
€M PaKOBUHBI, IOCKOJIBKY TaKHEe MOJUTIOCKH HE MOJB3YIOTCS CIPOCOM Ha MEXKIyHAPOIHOM PHIH-
ke. B mporecce uccnenosanumii 66110 mpomepeno 3 507 ocobeit anamapel. CoOpaHHBIE MaTepua-
ael ObulM 00paboTaHBl C TOMOIIBI MakeTa mporpamm Statistica, Maplnfo Professional u
Microsoft Office Excel. Pacuer uncineHHOCTH U OMOMACCHI, a TaK)Ke OLIEHKY OOIIEro M MpPOMBI-
CJIOBOTO 3aracoB CKOIUIEHWU MOJITIOCKA MPOU3BOIWIN TPAJAUIIMOHHBIMU MeToiaMu [4], 1i1st pac-
YeTa 3aracoB ObLTH HCIIOIH30BaHbI TUIOMIATHOM METOJ [S5] M METOA MOJUTOHOB (MHOTOYTOJIbHU-
KOB), COOTBETCTBYIOIINX KQKIOMY OTACIBHOMY JIPardpOBAHUIO, C YUETOM €ro IUIOMAAN U yJIOBa
(stuetiku Tupxne—Boponoro unu nonurons! Tuccena), c npumenenrem ['IC Maplnfo [6].

Pe3yabTaTsl ucciienoBanui

CkorieHre aHagapbl B KyTOBOM 4acTH AMYpPCKOT0 3aJIMBa paclojarajoch Ha IIyOHHax oT 2
1o 11 M. Xoposorudeckasi CTpyKTypa CKOTUIC