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Paccmompenuvl ¢hakmopol, oxazvisaiowue érusHue Ha pazeumie polOOXO3AUCMEEHHOU ONl-
pacau 8 [anvuegocmounom gedepanvrom okpyee. llpoananrusuposana cmpykmypa ucmoyHuKos
Gunancuposarus polOHBIX NPeONnPUIMULL, U3YYeHbl OCHOBHbIE PUCKU 8 PblOONPOMbBIUIEHHOU OM-
pacnu. Takdce nocmasnenvl yeu, HANPAGIEHHblE HA PA36UMUE DPbIOHOU NPOMBIULIEHHOCTIU,
Ha bnudrcatiue 5 nem.

Pri6nas otpacns JansHeBocTOUHOTO (henepanbHOro okpyra (JJPO) urpaet BaxxHyo poib HE
TOJIBKO JIJIsl S)KOHOMHUKH PETHOHA, HO M JUIsl Bcet Poccuun. D10 o0ycnoBineHo HamuuueMm Ha Jlaiib-
HeM BocToke orpoMHO# chIpbeBOil 0a3bl, 01aronpuaATHOTO KJIMMaTa U He3aMep3aroIuX MOPCKUX
MOPTOB.

[Ipubpesxnpie Boasl poccuiickoro JlampHero BocToka pacmnomnararorcs B Hanbosee IpoayK-
THUBHBIX 30HaX MUpPOBOro OKe€aHa, 3arlojHssA MPAKTUYECKU BCIO akBaTOpUI0 OXOTCKOro mMops, a
TaKXke oOmupHbIe ioman bepunrosa u SnoHckoro Mopeil. PrIOONPOMBIIIUIEHHBIN KOMILIEKC
HanbHero Boctoka — kpynHeimumii B Poccun.

B coBpeMeHHBIX yCIIOBUSIX BO3HHMKAeT MpoOiieMa, 3aKIIoYaroascs B OTCYTCTBUU €AMHOMN
CHCTEMBI TIOKa3aTesel, XapaKTepU3yIOIIUX PHIOHYIO OTPaciib, 10 KOTOPHIM MOKHO CYIUTh O CYy-
MIECTBYIOIIUX MPOOJIeMax U PHCKaXx.

OOBbEeKTOM HCCIeIOBaHUSl B JAaHHOM CTaThe SBIISETCS MPOLIECC Pa3BUTUS PHIOOXO35HCTBEH-
HOH OTpaciu.

[Ipenmerom ObLT BBHIOpaH aHaIU3 HENOCTATKOB M PUCKOB BEAEHUS PHIOONPOMBIIIIECHHON
JIEATEIbHOCTH.

[Totenunan prIOOX034KCTBEHHON OTpaciau Mo cocTossHUio Ha KoHer 2014 r. mpexacraBieH
2828 npeAnpusATUSIMH, CBSI3aHHBIMH C PHIOOJIOBCTBOM M PBIOOBOACTBOM, YTO cOCTaBisieT 38 % OT
ATOro Mokasaress o Bcer Poccun.

Opnaxo peioHas otpacib JPO nepexuBaer cnan. [lorpedneHue poiObl JKUTEISIMH PETHOHA
B IIOCJIEIHUE I'OJIbl 3HAUNTEIBHO CHUYKAETCSI.

Cocrostnre pbIOHOW TPOMBIINIJICHHOCTH BO MHOTOM OMNpEIENSeTCSl €€ MaTepUabHO-
TEXHUYECKOM 0a30ii, a Tak’ke MHBECTULIUAMHU B JTaHHYIO OTpacib. CornacHo opUIIMaIbHBIM JaH-
HeiM DenepanbHoi CiTyKO0bl TOCYJapPCTBEHHON CTAaTHCTUKH MOXKHO CHIeJaTh BBIBOJ, YTO CUTya-
1M B JaHHOM cepe J0CTaTOYHO HecTaOuIbHasl.

Coznanue pribonepepadbaThIBAIOIET0 MTPOU3BOACTBA JIOJKHO OMUPATHhCS HAa TOCYAapCTBEH-
HYIO TIOJIIEPHKKY, KPOME TOTO, HY>KHO B TIOJTHOM Mepe MCIOIB30BaTh YK€ UMEIOIIUNCS B PhIOHOM
IIPOMBIIIJIEHHOCTH NOTEHLMAN U NPUBJIEKAaTh MHOCTPAHHBIX MHBECTOPOB, PEAIU3ysl BBITOJHBIE
poekThl. Perenne npobdiem ppi00X03HCTBEHHOIO KOMIUIEKCA HaXOAUTCS B MPSAMOM 3aBUCUMO-
CTH OT COCTOSIHMSI MHBECTUIIMOHHOTO IIPOLiecca U ACHCTBEHHOM roCyJapCTBEHHON MHBECTULIMOH-
HOW MOJUTHUKHU. BaXKHBIMU aclieKTaMu UCCIEI0BaHUS OPraHU3al[MOHHO-3KOHOMUYECKHUX YCIIOBUI
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WHBECTUPOBAHUS SIBJISFOTCSI OIICHKA TOTOBHOCTH K COTPYJIHUYECTBY (DMHAHCOBOTO W PEAIbHOTO
CEKTOPOB DKOHOMHUKH, a TAK)KE OIEHKA COBIMAICHUS UX HHTEPECOB.

OcCHOBHBIE TOKa3aTeNN Pa3BUTUS PHIOHOM OTpPACiId pacCMOTPEHBI B TUHAMHUKE 3a 5 JET B
TadJIuIIE.

OcHoBHbIe MoOKka3aTeau pbIOHOI oTpacyn B JI®O 3a 2010-2014 rr.

[Tokazareinb 2010 . 2011 r. 2012 . 2013 1. 2014 r.
CpenHeroaoBasi Y4UCICHHOCTD 31726 28533 25078 24759 22161
pabOTHHKOB, YEIL.

CanpaupoBaHHBINA (PUHAHCOBBIN 5605 5076 6021 4096 -5169
pe3ynbTaT, MIIH pyo.

Jlo6br4a (Tpon3BOCTBO) PHIOBI 892 1142 1134 1146 838
JKMBOM, OXJIAXKICHHOM, CBEKEH,

TBIC. T

JloO6br4a (Tpon3BOICTBO) paKo- 38510 41644 43065 51776 54084

00pa3HbIX, yCTPHII, BOAHBIX Oec-
MO3BOHOYHBIX, T

Jlo6br4a (Tpon3BoICcTBO) OHOpeE- 2745 6415 4450 2707 3373
CYpPCOB MPOYUX, T

PeHnTabenbHOCT MPOIaHHBIX 19,6 18,2 16,2 16,5 28,6
TOBapoB, %

[Motpebnenue puIOBI U pEIOOIPO- 22,0 23,0 24,8 24,8 22,8

JIYKTOB B KMBOM BEC€, KI/4ell.

HcToyHmK: COCTaBIICHO aBTOPOM C HCIIONIb30BaHHEM AaHHBIX DenepalibHON CITyKObI Tocy-
JTAPCTBEHHOM CTaTUCTHUKH [4].

W3 Tabauipl BUIHO, YTO MOKa3aTeNId PhIOHOM OTpaciu W3MEHSUTUCh HepaBHOMEpHO. O1HAKO
CJelyeT 3aMETHUTh, YTO Ha MPOTHKEHUHU BCErO UCCIIEyeMOro Mepruoa YUCIEHHOCTh paOOTHIUKOB
AKTUBHO CHWXanack. Takxke BUIHO, yTO 2014 1. ObLT YOBITOUHBIM, TaK KaK CAIbIUPOBAHHBIN pe-
3yJbTaT JOCTHT OTPUIATEIBHBIX MOKa3areneld. Ho peHTabenpbHOCTh MPOIaHHON MPOAYKIUU BO3-
pocna Ha 12 % mo cpaBHeHHto ¢ 2013 r., YTO TOBOPUT O MOJOKUTEIBHON TEHICHIIMHU B PHIOHOMN
orpaciu. B 2014 r. cTpeMHUTENbHO YBEIUYHIICS CIIPOC HAa PakooOpas3HbBIX, YCTPHUIL, BOAHBIX Oec-
MO03BOHOYHBIX, TeMIl pocTa K 2010 r. cocraBuin 40,5 %.

CormacHo ompocy, npoBeaeHHoMmy Finance Done B 2014 r., HamOosee CyIeCTBEHHBIMH
NpPUYMHAMH, MPENATCTBYIOMUMU 3(G(HEKTUBHON paboTe PHIOOXO3SHUCTBEHHBIX MPEANPUATUHN B
JlanbHeBoCcTOUHOM (peiepalibHOM OKpyTe sBmsitores [1]:

® HEeJ0CTaTOK (PMHAHCOBBIX CpencTB (45 %);

e ycTrapeBlle TeXHOJoruu U obopyaosanue (18 %);

® HECOOTBETCTBHUE 3aTPAT MPEINPHUITHS U CIOKHUBIINXCS PHIHOYHBIX 1IeH (14 %).

[Ipoananu3upoBaB pHIOOXO3AUCTBEHHBIE MPEANPHUATUS MO0 MCTOYHUKAM (UHAHCHPOBAHMUS,
MOJTyYUJIM pacipe/ielieHre, IPECTaBICHHOE Ha PUCYHKE.

AmopTtusayms Mpubbinb 17%
13%

Nusunr 4%

Kpegutbl
oTe4ecTBeHHbIX
napTHepos 27%

3apy6exHble
WHBECTULUMU

Kpeautbi 28%
6aHkoB 13%

Hcrounnku ¢puHaHCUPOBaHUS PBI00X03HCTBEHHBIX npentpustuid B JJPO B 2014 .
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Ha pucyHke BUIHO, YTO BBICOKOE MCIIOIB30BAHUE 3a€MHBIX CPEICTB B AESATEIBLHOCTH PHIOO-
XO3AUCTBEHHBIX MNPEANPUATUN BBI3BAHO, B MEPBYIO O4YEpellb, MPUBIEKATEIBHOCTHIO PBHIOHOMN
npomsbliuieHHOCTH JJPO a1 MHBECTHPOBAHUS B CHITy €€ CPaBHUTENIBHO BBICOKOW pEHTa0eNbHO-
ctH (B 2014 r. pentabenbHOCTh cocTaBuia 28,6 %).

[To MHeHMIO pyKOBOAUTENEH PHIOOXO3AHCTBEHHBIX MPEANPUITUNA, K OCHOBHBIM PHCKaM Be-
JIEHUS JaHHOTO OM3HECAa OTHOCATCS:

® OTCYTCTBHE 3aIIMUTHI OTPACIU CO CTOPOHBI 3aKOHOIATENIbCTBA;

® HEI0CTaTOK 0OOPOTHBIX CPEACTB;

® HE/I0CTAaTOK KBAIM(UIIMPOBAHHBIX KaJpOB;

® HCHAJE)KHOCTb OAHKOBCKOM CHCTEMBI.

Opnnako [lpaBurensctBo Poccuiickoit ®enepanuu B 2014 r. npuHAIO MporpaMmy pa3BUTHS
prIOOX03sHicTBeHHOT0 KoMILiekca 10 2020 r. croumocTthio okosio 90 mupa py6. B pesynbrare BbI-
MIOJTHEHUSI BCEX MEPOIPUSITUN TOCHPOTrpaMMBbI JOJKHBI YBEJIMUYUTHCS YJIOB, IIPOU3BOJCTBO, HEpe-
pabotka u norpebienre MopenpoaykroB. K 2020 r. cperHecTaTUCTUYECKUN POCCUSIHUH JOJIKEH
noTpeOsITh He MeHee 28 KT MopenpoaykToB (B 2014 r. gaHHbIM nokazarens paBeH 22,8 kr) [3].

Wrak, Ha Omkaliiiee MATUIeTHE ONpeesIeHbl YeThIpe OCHOBHBIE 1IETM B PHIOHOM OTpaciu:

® YCTOWYMBOE pa3BUTHE PHIOHON OTpaCiM, MOJEPHHU3ALUS U CTPOUTEIHCTBO MATEPUAILHO-
TEXHUYECKOM 0a3kl;

® POCT KOHKYPEHTOCIIOCOOHOCTH OTE€UECTBEHHON PHIOHOM MPOAYKLIMU HAa OCHOBE (PMHAHCO-
BOM yCTOMUMBOCTH M MOJIEPHU3ALIMHU PHIOOIIPOMBIIIIEHHOCTH;

e Ooprba ¢ OPaKOHBEPCTBOM;

e OBICTPOE pearMpoBaHNE HA NHHOBALUH.

[IpoBeneHHBIN aHANNU3 pa3BUTHSA W TEHIEHUUN pHIOHOIN OTpaciau Mokasal, 4To HeoOXOoIu-
MBIM YCJIOBHEM PPEKTHBHOTO (DYHKITMOHUPOBAHUS PHIOHOW OTPACIH SBISAETCS peau3aliysi OIl-
PENENECHHOTO BEKTOPA T'OCYIapCTBEHHOIO yIpaBiieHUs. OTIpaBHBIMM TOUKAMU Pa3BUTHSL SIBIIS-
IOTCS I0pabOTKa M NMOArOTOBKA 3aKOHOB, HOPMATUBHBIX 3aKOHOJIATEIbHBIX AKTOB U PETJIAMEHTOB,
yJIydlIeHHe TOCyAapCTBEHHOTO PhIHKA PBIOHOTO CBIPbs U 00pabaThIBaroIIero cexropa [2].
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V]IK 65.35 (A55)

C.A. A3apoBa
®I'BOY BO «/lanbpsioBTY3», I'. Bnagusoctok, Poccus

KJACCUOPUKAIINA PAKTOPOB 1 PESEPBOB ITOBBIIIIEHUS
YOOPEKTUBHOCTHU JAEATEJIBHOCTH NPEITPUSTUI
PHIBOXO3SIMCTBEHHOM OTPACJIA

s s¢hghexmusrnozo pynkyuonuposanus oesmerbHOCmMu NPeOnpusimusi HeodXo0uMo onmu-
muzuposame npouzeo0cmeo. C npobnemorl payuoHaIbHO20 PAcnpedeneHus: UMeWUxcs pecyp-
C06 cmankusaemcs Kascooe npeonpusmue. Kax pacnpedenums pecypcol mak, 4umooOvl nOLyHums
MAKCUMATLHYIO NPUOBLTL U YMEHbUUMb UZ0EPAHCKU Npoussoocmea? Imu 8onpocel 3a0aém cebe
Kaxcovwlll pyKogooumesb npeonpusmus uiu pupmol. /s moeo umoowl ygeauuums pe3yivmamus-
HOCMb (YHKYUOHUPOBAHUSL NPEONPUSIMUsl, pa3pabamviéaiom Cneyudibible KOMNIEKCHble Mepo-
npusimusl NO NOBbIUUEHUIO 3 pexmusHocmu pabomol.

O hEeKTUBHOCTH XO3IUCTBEHHOW JEATEILHOCTH MPEANPHUITHI PHIOHON OTpaciIu XapakTepH-
3yeTCsl CpaBHUTENBbHO HEOOJBIINM KpyroM noka3ateneidl. Ho Ha kaxaplil Takoil mokaszaresib OKa-
3BIBACT BIIMSIHHC IIeJ1asi CUcTeMa GakTopoB. J[Is CHCTEMHOTO TOIX0/1a XapaKTePHBI KOMIUICKCHAs
OIICHKA BJIMUSIHUS Pa3HOTUIAHOBBIX (PaKTOPOB, IIEJIEBOU MOAXO K UX U3yYeHHUIO. 3HaHUE (HaKTOPOB
MPOU3BOJCTBA, YMEHHE OMPENENAaTh UX BIUSHHE Ha ToOKa3aTenu 3(PQPEKTUBHOCTH MO3BOJISIOT
BO3/ICHICTBOBATh Ha yPOBEHB MOKAa3aTelNeil MOCPECTBOM YIIpaBieHUus (GakTOpaMu, CO3JaBaTh Me-
XaHU3M TOMCKa pe3epBOB. [Ipy KOMIUIEKCHOM KOHOMHMYECKOM aHaIu3€ HapsAy ¢ OOIIMMU, WU
CHHTETHUYECKUMH, MTOKA3aTEIIMU PACCUUTHIBAIOTCS YaCTHBIC (aHATUTUYECKUE) TToka3aTenu. Kax-
JIbI TTOKa3aTellb, OTpaKaroUUui OMpeIeICHHYI0 S KOHOMHUECKYIO KaTErOpHIO, CKIIaIbIBA€TCA MO
BO3JICUCTBHEM BIIOJIHE OINPEICICHHBIX SKOHOMUYECKHX M Apyrux (axtopoB. dakTopbl — 3TO
AJIEMEHTBI, TPUYMHBI, BO3JCHCTBYIOIME HAa JAHHBIM MOKA3aTelb WM Ha psij Mokasareneil. B ta-
KOM TMOHUMaHUU SKOHOMHUYECKHE (aKTOPhI, KAK U IKOHOMUYECKUE KAaTeTOPUH, OTpakaeMble T0-
Ka3aTelIsIMU, HOCST 0ObEeKTHBHBIN XapakTep. C TOUKHU 3peHUs BIHSHHS (DAKTOPOB Ha JTAHHOE SIB-
JIEHWE WJIU TI0OKa3aTeNlb Ha/I0 pa3audaTh (PakTOphl IEPBOTO, BTOPOTO, ... MOPSAAKOB. Pazmuyue mo-
HATUN «TOKa3aTeNnb» U «(PakTop» YCIOBHO, TaK KaK MPAKTUYECKH KaXKIBIA MOKa3aTellb MOXKET
paccMmaTpuBaThCs Kak (hakTop APYroro mokasarens 0ojee BBICOKOTO MOpsaka, U HaoObopor. OT
00BEKTUBHO OOYCIIOBJICHHBIX (PAKTOPOB HAAO OTJIMYATh CYOBCKTHUBHBIC ITyTH BO3JCHCTBHUS Ha
MOKAa3aTeNH, T.€. BOSMOXKHBIE OPTaHU3AI[MOHHO-TEXHUYECKHE MEPOIMPHUSITHS, C MOMOIIBI0 KOTO-
PBIX MOXKHO BO3JIEHCTBOBATH Ha (DaKTOPBI, OMPEIEISIONINE TaHHBIA TOKA3aTeNb.

®akTOpsl B 5KOHOMUUYECKOM aHAJIU3€ MOTYT KJIAaCCU(UIMPOBATHCA MO PA3IUYHBIM MPU3HA-
kam. Tak, ¢hakTopbl MOTYT OBITH OOIMMH, T.€. BIUSIONIMMH Ha Psij TIOKa3aTee, Wi YaCTHBIMH,
cnenupuIecKuMH U JaHHOTO mokaszatens. O0oOmaronuii xapakrep MHOTUX (akTopoB 00bsic-
HSIETCS CBSA3BIO U B3aUMHOU 00YCIOBIEHHOCTHIO, KOTOPHIE CYIIECTBYIOT MEKIY OTIACIBHBIMU T10-
KazaTelsaMU. Mcxoasa U3 3a7a4 aHaau3a X03sMCTBEHHON NEATENHHOCTH OOIBIIOE 3HAYUCHHE NMEET
Kiaccudukanus, B KOTOpoil (hakTopbl IeisITCsl Ha BHYTPEHHUE, WU KOHTPOJIUPYEMbIe TPeanpu-
AaTheM (OHHU, B CBOIO OY€pE/Ib, OAPA3IETSAIOTCS HA OCHOBHBIE U HEOCHOBHBIE), M BHELTHUE, MAJIO-
KOHTPOJIMPYEMBIC HIIA BOOOIIIE HEKOHTPOJIUPYEMEIE.

BHyTpeHHUMH OCHOBHBIMHM HAa3bIBAIOTCS (DAKTOPHI, TEOPETHUECKHU OIPEACIISIONINE PE3yIhb-
TaThl paboOTHl MpeAnpusaTUs. BHyTpeHHHE HEOCHOBHBIE (haKTOPHI XOTS U BIHUSIIOT Ha 000011at0-
[IMe MOKa3aTell, HO HE CBS3aHbl HEMOCPEICTBEHHO C CYIIHOCTHIO PacCCMaTPUBAEMOI0 MOKa3aTe-
7151, HATIPUMEP HAPYLICHHSI XO3HCTBEHHON U TEXHOJIOTUYECKOW TUCIUTUINHEI.

Bremane (hakTophl HE 3aBUCST OT JACATSIIEHOCTH TPEATNPHUATHS, HO KOJIHMYSCTBEHHO OTpeJIe-
JISIIOT YPOBEHb UCIOJIB30BAHUS MPOU3BOACTBEHHBIX U (DMHAHCOBBIX PECYpPCOB JAHHOTO IMPEAIpH-
arusi. Kiaccudukanus (HhakTopoB W COBEPIICHCTBOBAHUE METOIUKH MX aHAJIM3a IO3BOJIIOT Pe-
[IUTh BaXHYIO MPOOJIEMY — OYHCTUTh OCHOBHBIE MMOKA3aTENM OT BIUSHHS BHEITHHX B MOOOYHBIX
(hakTopoB ¢ TeM, 4TOOBI TTOKA3ATENH, MPUHATHIC 7151 OIICHKU d()(PEKTUBHOCTH NIEATEITHHOCTH TIPEI-
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MPUSTHSI, OOBEKTHUBHEE OTPaXKaJd €ro JOCTKeHUs. [[eHHOCTh KOMIUIEKCHON KiacCHU(pUKaIUU
(aKTOPOB COCTOHT B TOM, YTO Ha €€ OCHOBE MOKHO MOJIEIIMPOBATh XO35ICTBEHHYIO JIETENLHOCTD,
OCYIIECTBIIATh KOMIUICKCHBIN TIOMCK BHYTPUXO3SHCTBCHHBIX PE3EPBOB C IIETBIO MOBBIIICHUS (-
(EeKTUBHOCTH TMPOM3BOJICTBA. MaTreMaTHueCKoe MOJIEeTUpOBaHHE (AKTOPHON CHUCTEMBI XO3SCT-
BEHHOM JESTEIbHOCTH OCYIIECTBISIETCS CICTYIOIIMM OOpa3oM: BBIAEINSIOTCS (DAaKTOPHI Kak 3je-
MEHTBI CUCTEMBI, U3y4aloTCs crenrdrKa KaKI0ro U3 HUX, BO3MOXKHOCTH y4YeTa U KOJIUYECTBEHHO-
ro usMepeHus. OCHOBOHM (PaKTOPHOM CHUCTEMBI XO3SHUCTBEHHOW JESATEILHOCTH MPEATNPHUSTHUS
ABIsieTcs o01Ias O6oK-cxema (POpMUPOBAHHSI OCHOBHBIX TpyMIl Moka3zareneil. Kaxapiii 610k sToi
00111e# CXeMBbI MOXKET OBITh MPEACTABIICH B KAYECTBE MOJICUCTEMBI B3aUMOCBS3H CHHTETUYECKUX U
aHaNMTUYeCKNX mokasareneil. Ha ocHoBe 3Toii B3aumocBs3u (hopMuUpyercs cOOCTBEHHO KiacCH-
¢dukaus (akTopoB, ONPEIACIAIONINX AHATUTHICCKAE U CHHTETUICCKHE TTOKa3aTe) I KaKI0ro 010~
ka. Knaccudukanus ¢aktopoB, onpeAensionx X03siiMCTBEHHbIE MMOKa3aTeNu, SBISIETCS OCHOBOM
KJacCupUKalUU pe3epBOB. Pa3nmuuarorT 1Ba MOHATHS pPE3EpPBOB: BO-TIEPBBIX, PE3EPBHBIC 3amachl
(HampuMep, CBIPbs, MATEPUANIOB), HATMYHE KOTOPBIX HEOOXOAMMO ISl HEMPEPHIBHOM PUTMUYHOMN
JIESTEIIBHOCTH TIPEIIPUSITHSI, BO-BTOPBIX, PE3€PBbI KaK €IIe HE HCIOJIh30BAaHHBIE BO3MOXKHOCTH
pocTa MPOU3BOJICTBA, YIYUIIEHHUS €0 KOJTMUECTBEHHBIX MOoKa3zarenell. PesepBrl B momHOM 00beMe
MO>KHO U3MEPHUTH Pa3phIBOM MEXKIY JTOCTUTHYTHIM M BO3MOKHBIM YPOBHEM HCIIOIB30BAHUS PECyp-
COB, UCXO/IS1 U3 HAKOIUIEHHOT'O MPOU3BOICTBEHHOTO IOTEHIIMANIA ITPEATPHUSITHSL.

KnaccudumupyroT pe3epBsl 10 pa3HbIM Npu3HaKaM. OCHOBHOW MPHUHIMN KiIacCUpUKAITIH
MIPOU3BOJCTBEHHBIX PE3EPBOB — MO MCTOUYHUKAM I(PPEKTUBHOCTH MPOU3BOACTBA, KOTOPHIE CBO-
JISITCSL K TPEM OCHOBHBIM TPyIIaM (IIPOCTHIM MOMEHTaM TIpoIiecca Tpyaa): meaecoodpaszHas nes-
TEeIBHOCTh, WIM TPYHA;, MPEIMET TpyHa; cpeAcTBa Tpynaa. OObeM NpPOW3BOACTBA JIMMHUTHPYETCS
TeMu (aKTOpaMu, WIH pecypcamu, Haluurue KOTOPhIX MUHHUMaJbHO. B COBpEMEHHBIX YCIOBUAX
XO3SIICTBOBAHUS «y3KHMM MECTOM)» B PAa3BUTHUHU PHIOHOTO MPOU3BOJCTBA MOTYT OBITH TPYIOBBIC,
MarepuaibHble U 0COO€HHO (uHaHCOBBIE pecypchl. [loa TPOWM3BOACTBEHHBIM IOTEHIIUAIOM
MPEANPUATHS IOHUMAETCSI MAKCUMAIbHO BO3MOJKHBIN BBIMYCK MPOAYKIMH 110 KaYECTBY M KOJIHU-
YeCTBY B yCIOBHUSIX 3P(PEKTUBHOTO MCIOIB30BaHUS BCEX CPEACTB MPOU3BOACTBA U TPyJa, UMEIO-
IIUXCSl B PACMIOPSDKEHUH IPEANPUATHS, MAKCUMAJIbHO BO3MOKHBIN — 3HAYUT MPU JOCTUTHYTOM U
HAMEYEHHOM YPOBHE TEXHUKH, TEXHOJIOTUH, MPHU IMOJHOM HCIIOJIB30BaHUU O0OpPYAOBaHUS, NPU
nepenoBbIX opMax OpraHu3alvy MPOU3BOJCTBA U CTUMYJIHPOBaHUS Tpyada. B oTnuyme ot mpo-
M3BOJICTBEHHOM MOIIIHOCTU MPOU3BOJICTBEHHBI MOTEHLHUAN MPEAIPUITUS XapaKTepU3yeTcs OIl-
TUMAJIbHBIM B JIAaHHBIX YCIIOBUSAX HAYyYHO-TEXHHUYECKOTO MpOrpecca MCHOJIb30BaHUEM BCEX IPO-
M3BOJICTBEHHBIX PECYPCOB (KaK MPUMEHSIEMbIX, TaKk U MoTpedisieMbix). COBOKYMHBIN pe3epB Mo-
BhIIeHUS 3()p(PEKTUBHOCTH TPOHM3BOJCTBA HA MPEANPHUATHIX XapPAKTEPU3YETCS PA3HUICH MEXITy
MIPOU3BOJICTBEHHBIM TIOTEHIIMAIIOM U JIOCTUTHYTHIM YpPOBHEM BBINyCcKa MPOAyKIuu. C MO3uIuu
NPEINpUsATHS U B 3aBUCUMOCTH OT WCTOYHMKOB OOpa30BaHMS pa3IMyarOT BHEIIHUE M BHYTPHUXO-
3siicTBEHHBIE pe3epBbl. [1o1 BHEIIHUME pe3epBaMy MOHUMAIOTCS 00IIHe HAPOIHO-XO035IIICTBEHHbIE,
a TaKXXe OTpaclieBble U PErHOHANIbHBIE pe3epBbl. [IpuMepoM UCIONb30BaHUS PE3EPBOB B HAPO/I-
HOM XO3SIIICTBE CIIY>KUT TPHUBJICUCHHE KANUTAIOBIOKEHUN B T€ OTPACiH, KOTOPbIC JTAIOT HaW-
OoNbIINKA SKOHOMHYECKHH 3PQEeKT uiIu 00ecrneyrBalOT YCKOPEHHE TEMIIOB HAay4YHO-TEXHHU-
4ecKoro mporpecca. Mcnonp30BaHue BHEITHUX PE3EpPBOB, OE3yCIIOBHO, CKa3bIBACTCS HA yPOBHE
SKOHOMHYECKUX TIOKa3aTeJIel MPEANPHUATHS, HO TJIABHBIM NCTOYHHKOM TIOBBITIICHHUS 3(PPEKTHB-
HOCTU pabOThl NPEANPUATUH, KaK IPAaBUIIO, SIBISIIOTCS BHYTPUXO3sIICTBEHHbIE pe3epBbl. Mcnomb-
30BaHUE MPOU3BOJICTBEHHBIX U (PMHAHCOBBIX PECYPCOB MPEANPHUATUS MOKET HOCUThH KaK dKCTEH-
CHBHBIH, TaK U HHTEHCHUBHBIN XapaKTep.

B cootBetrcTBUM ¢ KiaccuduUKamer pe3epBOB MO BAKHEUIINM (aKTOpam MOBBIIMICHHS WH-
TeHcuUKauuu U 3QGEeKTUBHOCTH MPOU3BOACTBA MPEANPUATHS IAHUPYIOT MyTH MOMCKA U MO-
Ounu3aly Pe3epBOB, T.€. COCTABISIIOT IUIAHBI OPTaHU3AIMOHHO-TEXHUYECKMX M (UHAHCOBBIX
MEPOIPHUATHIA MO BBISBICHHUIO W HCIONB30BAHHUIO pe3epBOB. KiacCHpUIMPYIOT pe3epBbl TaKkKe
[0 T€M KOHEYHBIM pe3yjbTaTaM, Ha KOTOPbIE 3TH PE3EPBbI BIMSIOT. Paznuyaror cienyromue pe-
3epBbI: MOBBIIMICHHSI 00BEMa MPOIYKIINH; COBEPIICHCTBOBAHUS CTPYKTYpPhI M ACCOPTUMEHTA H3-
JENHIA; YIy4IIeHUs Ka4eCTBa; CHIDKEHUSI Ce0ECTOMMOCTH MPOIYKIIMH 0 JIEMEHTaM 3aTpar, Wiu
M0 CTaThM 3aTpat, WK O IEHTPaM OTBETCTBEHHOCTH; MOBBIIICHHS MPUOBUTLHOCTH MPOAYKIIUU
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@panuatizune — 3mMo NOBCEMECMHO PACNPOCMPAHEHHbLI 8U0 NAPMHEPCKO20 OU3HEeCa ¢ NPOBepeH-
HOU Ha Oelle KOHYyenyuell u Memooukol eedeHus OusHeca ¢ OMHOCUMENbHO U36ECMHOU U V6a-
acaemoli mopeosou mapkou. Takas cucmema OusHeca, Kax panuaiizune, nodoudem He 8CeM,
MAK 4mo KaicooMy NOMEeHYUANbHOMY NPEeONnPUHUMAMENIO HYHCHO MUAMeNbHO PACCMOmMpems
€20 NIChl U MUH)CYL.

Ceenenns 00 aBtope: [luckynoBa KOmus Cepreesna, ®I'bOY BO «JlanbpbiOBTY3», CTY-
JIeHTKa 5-T0 Kypca Kadenpsl «MupoBasi SJKOHOMHKa» MeXTyHapOAHOTO HHCTUTYTA (TpyIia
YT6-531 551), e-mail: FernandoYun@yandex.ru.

YK 65.40

1.V. Baeva
Dalrybvtuz, Vladivostok, Russia
Scientific advisor — T.N. Tsvetkova

LOGISTICS ROLE IN THE ECONOMY

Logistics can be defined as providing the right type of products and/or services at the right
price, at place, time and in the right condition. A quick look back at history, definition and objec-
tives will help us to understand logistics role in the economy. Having studied literature in foreign
language, the essence and role of logistics in the economy have been revealed.

The scope and influence of logistics has evolved in the late 1940s. In the 1950s, and 60s,
military was the only organization which used logistics. The scope of logistics has been extended
beyond the army, as it has been recognized as one of the important tools for developing competi-
tiveness. Competitive advantage means the company has the ability to differentiate itself, in the
customer’s eyes, and also is operating at a lower cost and greater profit.

Logistics facilitates in getting products and services as and when they are needed and desired
to the customer. It also helps in economic transactions, serving as a major enabler of growth of
trade and commerce in an economy.

Logistics has come to be recognized as a distinct function with the rise of mass production
systems. Production and distribution were earlier viewed as a sequential chain of extremely spe-
cialized activities. The role of logistics is to ensure availability of all the required materials before
every step in this chain. Obviously inventory of raw materials, semi-finished and finished goods
is a must across this chain to ensure its smooth functioning.

The concept of logistics has its base upon the systems approach. There is a single chain, with
flow of materials starting from the supplier, then to the plant and finally to the end customer, and
also these activities are done sequentially in order to achieve customer satisfaction at low cost.
For this to be successful there has to be co-ordination in the activities of the department.

With reference to an organization, an organization gets a concrete shape due to its structure.
In the earlier times, the suppliers in distribution activities were spread across the entire structure,
thus resulting in an overlapping of activities and finally in unaccountable authority and responsi-
bility. In today’s process driven organization, where the focus has shifted from functions to proc-
ess, logistics has become an essential part of the process.

So what is it Logistics? Need to know several definitions of logistics:

The American Council of Logistics Management defines logistics as « the process of plan-
ning, implementing and controlling the efficient, cost effective flow and storage of raw materials,
in-process inventory, finished goods and related information from point of origin to point of con-
sumption for the purpose of conforming to customers’ requirementsy.
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Philip Kotler defines logistics as « planning, implementing, and controlling the physical
flows of materials and finished goods from point of origin to point of use to meet the customer’s
need at a profity.

Logistics is all pervasive. Some excellent examples of value adding logistics services are:

The Indian Postal Services: One of the largest logistics network in the world today, which
delivers letters in the most cost effective manner across six lakh villages, one hundred and twenty
cities and several thousand mofussil towns covering the length and breadth of the country within
twenty-four to forty-eight hours and serving more than hundred and seventy countries with Indian
source stations/ customers and/or destinations as mentioned earlier.

Generally, Logistics is the detailed organization and implementation of a complex operation.
In a general business sense, logistics is the management of the flow of things between the point of
origin and the point of consumption in order to meet requirements of customers or corporations.
The resources managed in logistics can include physical items such as food, materials, animals,
equipment, and liquids; as well as abstract items, such as time and information. The logistics of
physical items usually involves the integration of information flow, material handling
production, packaging, inventory, transportation, warehousing, and often security.

It is also important to know the objectives of logistics:

Logistics has the following objectives:

Reduction of inventory: Inventory is one of the key factors, which can affect the profit of an
enterprise to a great extent. In the traditional system, firms had to carry lot of inventory for satis-
fying the customer and to ensure excellent customer service. But, when funds are blocked in in-
ventory, they cannot be used for other productive purposes. These costs will drain the enterprise’s
profit. Logistics helps in maintaining inventory at the lowest level, and thus achieving the cus-
tomer goal. This is done through small, but frequent supplies.

Economy of freight: Freight is a major source of cost in logistics. This can be reduced by fol-
lowing measures like selecting the proper mode of transport, consolidation of freight, route plan-
ning, long distance shipments etc.

Reliability and consistency in delivery performance: Material required by the customer must
be delivered on time, not ahead of the schedule or behind the schedule. Proper planning of the
transportation modes, with availability of inventory will ensure this.

Minimum damage to products: Sometimes products may be damaged due to improper pack-
ing, frequent handling of consignment, and other reasons. This damage adds to the logistics cost.
The use of proper logistical packaging, mechanized material handling equipment, etc. will reduce
this damage.

Quicker and faster response: A firm must have the capability to extend service to the customer
in the shortest time frame. By utilizing the latest technologies in processing information and com-
munication will improve the decision making, and thus enable the enterprise to be flexible enough
so that the firm can fulfill customer requirements, in the shortest possible time frame.

The various functions of logistics are as follows:

1. Order Processing: Processing the orders received from the customers is an activity, which is
very important by itself and also consumes a lot of time and paperwork. It involves steps like
checking the order for any deviations in the agreed or negotiated terms, price, payment and delivery
terms, checking if the materials are available in stock, producing and scheduling the material for
shortages, and also giving acknowledgement to the owner, by indicating any deviations.

2. Inventory Planning and management: Planning the inventory can help an organization in
maintaining an optimal level of inventory which will also help in satisfying the customer. Activi-
ties like inventory forecasting, engineering the order quantity, optimization the level of service,
proper deployment of inventory etc. are involved in this.

3. Warehousing: This serves as the place where the finished goods are stored before they are
sold to the customers finally. This is a major cost center and improper warehouse management
will create a host of problems.
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4. Transportation: Helps in physical movement of the goods to the customer’s place. This is
done through various modes like rail, road, air, sea etc.

5. Packaging: A critical element in the physical distribution of the product, which also influ-
ences the efficiency of the logistical system.

The world has become a global village where due to liberalization and globalization, business
organizations are forced to supply products beyond their national boundaries. Thus in such situa-
tions, the role of logistics is to provide time and place utility of the products to customers. Also
businesses are striving to attain competitiveness. In their struggle to survive, their focus has shifted
to supply chain, and to deliver value for money for their customers. Logistics plays an important
role in the process of delivering value and how successful the supply chain management is greatly
depending on logistics planning and support. Nowadays, the trend is to outsource. Organizations
continue to outsource their operations because it is better to outsource the functional areas to ex-
perts who can do this job at a lower cost. This is one way of adding value.

Logistics delivers value to the customer through three main phases:

1) Inbound logistics: These are the operations, which precede manufacturing. These include
the movement of raw materials, and components for processing from suppliers.

2) Process logistics: These are the operations, which are directly related to processing. These
include activities like storage and movement of raw materials, components within the manufac-
turing premises.

3) Outbound logistics: These are the operations, which follow the production process.

These include activities like warehousing, transportation, and inventory management of fin-
ished goods.

Generally, the in-house logistics departments in manufacturing organizations take care of all
aspects of logistics. But this is not an area of core competency of manufacturing or trading or-
ganizations.

Today, a lot of successful business corporations across the world are outsourcing logistics to
the third party logistics providers, who are having the necessary infrastructure and expertise to do
the job in a better manner. Complete logistics solutions to manufacturers and traders is provided
by the third party logistics providers, and they help in integrating various logistics operations,
thus ensuring speedy and uniform movement of materials across the supply chain.

Logistics is nowadays widely used in virtually every area. The success of a logistics service
providing company depends on how they conceptualize and implement the logistics solution, and
also tune to the requirements of the customer.

Nowadays corporations look only for sustainable competitive advantage, not only for
growth, but also to survive. There is so much killing competition that corporations are compelled
to review their business process while they deliver the products and services to customers, who
are looking for more and more value for the money that they are spending. The focus of competi-
tion has shifted from the product to the supply chain.

Today, logistics management is based on the system concept and cost approach.

Transportation, warehousing, handling of material, inventory management and order process-
ing are the major logistics activities, which impact the customer cost and operation. Integrated lo-
gistics helps in taking the cost out of the supply chain and also enhance the customer service level.

When looking at the macro level, a growth of a country’s economy depends on the availabil-
ity of excellent logistics infrastructure. The speed of the movement of goods depends to a great
extent on the various modes of transportation like rail, road, air, and sea.

Logistics has a bright future, especially in India, but certain pressing issues like abolition of
levy, rationalization of customs formalities, improvement in road and rail infrastructure, creation
of modern warehouse facilities etc., have to be taken care of. The geographical position of India
also is well positioned to emerge as an excellent hub for a variety of products.
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RO-RO SAFETY

Shipping is the most international and dangerous of the world's industries. The ro-ro ves-
sels’ appearance, ability to integrate with other transport systems and speed of operation has
made it extremely popular on many shipping routes. The work purpose is to determine the ro-ro
safety measures by introducing the main concepts and types of ro-ro vessels.

Shipping is perhaps the most international of all the world's great industries - and one of the
most dangerous. It has always been recognized that the best way of improving safety at sea is by
developing international regulations that are followed by all shipping nations. The roll-on/roll-off
ship is one of the most successful types operating today. Its flexibility, ability to integrate with
other transport systems and speed of operation has made it extremely popular on many shipping
routes. The work purpose is to determine the ro-ro safety measures by introducing the main con-
cepts and types of ro-ro vessels.

Roll-on/roll-off (RORO or ro-ro) ships are vessels designed to carry wheeled cargo, such as
cars, trucks, semi-trailer trucks, trailers, and railroad cars that are driven on and off the ship on
their own wheels or using a platform vehicle, such as a self-propelled modular transporter. This is
in contrast to lift-on/lift-off (LoLo) vessels, which use a crane to load and unload cargo.
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RORO vessels have either built-in or shore-based ramps that allow the cargo to be efficiently
rolled on and off the vessel when in port. While smaller ferries that operate across rivers and
other short distances often have built-in ramps, the term RORO is generally reserved for large
oceangoing vessels. The ramps and doors may be located in stern, bow or sides, or any combina-
tion thereof.

Types of RORO vessels include ferries, cruise ferries, cargo ships, barges, and RoRo service
for air deliveries. New automobiles that are transported by ship are often moved on a large type
of RORO called a pure car carrier (PCC) or pure car/truck carrier (PCTC).

Elsewhere in the shipping industry, cargo is normally measured by the metric tons, but RORO
cargo is typically measured in lanes in meters (LIMs). This is calculated by multiplying the cargo
length in meters by the number of decks and by its width in lanes (lane width differs from vessel to
vessel, and there are several industry standards). On PCCs, cargo capacity is often measured in RT
or RT43 units (based on a 1966 Toyota Corona, the first mass-produced car to be shipped in spe-
cialised car-carriers and used as the basis of RORO vessel size. RT is approximately 4m of lane
space required to store a 1.5m wide Toyota Corona) or in car-equivalent units (CEU) [1].

The largest RORO passenger ferry is MS Color Magic, a 75,100 GT cruise ferry that entered
service in September 2007 for Color Line. Built in Finland by Aker Finnyards, it is 223.70 m
(733 ft 11 in) long and 35 m (114 ft 10 in) wide, and can carry 550 cars, or 1270 lane meters of
cargo. The RORO passenger ferry with the greatest car-carrying capacity is Ulysses (named after
a novel by James Joyce), owned by Irish Ferries. Ulysses entered service on 25 March 2001 and
operates between Dublin and Holyhead. The 50,938 GT ship is 209.02 m (685 ft 9 in) long and
31.84 m (104 ft 6 in) wide, and can carry 1342 cars/4101 lane meters of cargo [1].

There are some variations of ro-ro ships [2]:

e The acronym ROPAX (roll-on/roll-off passenger) describes a RORO vessel built for
freight vehicle transport along with passenger accommodation. Technically this encompasses all
ferries with both a roll-on/roll-off car deck and passenger-carrying capacities, but in practice,
ships with facilities for more than 500 passengers are often referred to as cruise ferries.

e The ConRo vessel is a hybrid of a RORO and a container ship. This type of vessel has a be-
low-deck area used for vehicle storage while stacking containerized freight on the top decks.
ConRo ships, such as those in the fleet of Atlantic Container Line, can carry a combination of
1,900 twenty-foot equivalent units (TEU) of containers, up to 1,000 TEU of heavy equipment,
project and oversized cargo on three decks, and up to 2,000 automobiles on five decks. Separate
internal ramp systems within the vessel segregate automobiles from other vehicles, trailers, and
break-bulk cargo.

e A RoLo (roll-on/lift-off) vessel is another hybrid vessel type, with ramps serving vehicle
decks but with other cargo decks only accessible when the tides change or by the use of a crane.

o LMSR (Large, Medium-Speed Roll-on/Roll-off) refers to several classes of Military Sealift
Command (MSC) roll-on/roll-off type cargo ships. Some are purpose-built to carry military
cargo, while others are converted.

The modern roll-on/roll-off ship can trace its origins back more than one hundred years to
the early days of the steam train. Ships were specially designed to take trains across rivers which
were too wide for bridges: the ships were equipped with rails, and the trains simply rolled straight
on to the ship, which sailed across the river to another rail berth where the train would roll off
again. An example is the Firth of Forth ferry in Scotland which began operations in 1851. It was
not until the Second World War, however, that the idea of applying the ro-ro principle of road
transport became practicable - and was used in constructing the tank landing craft used at DDay
and in other battles. The principle was applied to merchant ships in the late 1940s and early
1950s. It proved to be extremely popular, especially on short-sea ferry routes, encouraged by
technical developments on land as well as sea, notably the increase in road transport. For the
shipper, the ro-ro ship offered a number of advantages over traditional ships, notably speed. As
the name of the system implies, cars and lorries can drive straight on to a ro-ro ship at one port
and off at the port on the other side of the sea within a few minutes of the ship docking.

Ro-ro ships also integrate well with other transport development, such as containers, and the
use of Customs-sealed units (first introduced in the late 1950s) has enabled frontiers to be crossed
with the minimum of delay, thereby further increasing speed and efficiency for the shipper. Ro-
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ros have also proved extremely popular with holiday makers and private car owners and have
significantly contributed to the growth of tourism. Until the early 1950s someone wishing to take
his car from one country to another by sea had to get it loaded into the ship's hold by crane, a
time-consuming and expensive process. The development of the ro-ro car ferry changed all that
and many ports boomed as a result [3].

They are particularly popular in Europe, and trading patterns reflect this. Whereas pure con-
tainer ships are to be found in large numbers operating between Europe and North America,
Europe and Japan and Japan and North America, ro-ros operate primarily between Europe and
North America and Europe and the Middle East, although there is an important trade between
North America and the Caribbean. Today the world ro-ro fleet can be subdivided into a number
of different types. They include ships designed:

e to carry freight vehicles only;

e to carry a combination of containers and freight vehicles;

e to transport cars without passengers.

There are various other types and freight-only roro ships form about two thirds of the world ro-
ro fleet at present. However, the best known ro-ro ships are ferries designed to transport commercial
vehicles and private cars, together with large numbers of passengers, usually on short voyages.

Although ro-ros have proved commercially very successful, some concern has been ex-
pressed about ro-ro ships from the safety point of view virtually ever since the first ro-ro ships
were introduced. The whole design concept is different from that of traditional ships because of
the introduction of a number of elements which make ro-ro ships unique [4].

1. The lack of internal bulkheads. On conventional ships, the hull is divided into a number of
separate holds by means of transverse bulkheads, many of which may be watertight. In the event
of the hull being holed, the bulkheads will limit or delay the inrush of water, resulting in the ship
sinking slowly enough for the evacuation of those on board or even preventing the ship from
sinking at all. With ro-ro ships the installation of unpierced transverse bulkheads is a major ob-
stacle, at least on the upper «through» decks: the whole idea of the ro-ro ship depends upon being
able to drive cargo on to the ship at one end and off again at the other. The installation of fixed
transverse bulkheads would prevent this. Although ro-ros are all fitted with the watertight colli-
sion subdivision, and engine-room bulkheads below the freeboard deck prescribed by SOLAS,
the huge vehicle decks make it possible for water to enter very rapidly and fire can also spread
very quickly for the same reason.

2. Cargo access doors. The cargo access doors at the stern and bow of the ship represent a
potential weak spot, as do the side doors with which some ro-ro ships are equipped. Over the
years such doors can become damaged or twisted, especially when the door also serves as a ramp.

3. Stability. The movement of cargo on the vehicle deck can affect the intact stability of the
ship, causing it to list. The sudden inrush of water following damage to the hull or failure of wa-
tertight doors can be even more serious (and rapid). The fact that ro-ro ships generally have a
very large superstructure compared with other types means that they can be more affected by
wind and bad weather.

4. Low freeboards. Cargo access doors fitted on cargo-only ro-ros are often very close to the
waterline. This means that a defective trim or a sudden list, caused, for example, by the move-
ment of cargo, can bring the access threshold below the waterline, resulting in a sudden inrush of
water (if the door is open) which will in turn result in the list increasing and a possible capsizing
of the ship.

5. Cargo stowage and securing. A list can cause cargo to break loose if it is not correctly
stowed and secured. The problem is made worse because the crew of the ship cannot normally
see how the cargo is stowed inside or on the trailer in which it is transported. A heavy load which
breaks loose can cause other units to follow suit. The result can be an increased list, the spillage
of dangerous substances and, in extreme cases, damage to the hull and ship's structure.

6. Life-saving appliances. The high sides of many modern ro-ros, including passenger ships,
pose problems regarding lifesaving appliances: the higher a lifeboat, for example, is stowed the
more difficult it can be to launch, especially if the ship is listing badly.

The factors above referred indicate that ro-ros are highly sophisticated ships which require
very careful handling. This makes them exceptionally vulnerable to human error.

18



Among the difficulties which cargo stowage presents to the ro-ro operators are [5]:

1. Stowage of cargo on deck: since the cargo is driven on and off the ship and, once on
board, stowed tightly together, it is often difficult to position the lashings and other arrangements
for securing the cargo in the best possible locations.

2. The variety of vehicles and cargo carried: ro-ro ships have to be able to carry many different
types of wheeled cargo from small cars to 45-ton trailers and, in special cases, loads of several hun-
dred tons. It is almost impossible to devise a lashing system which is ideal for all of these cases.

3. The design of trailers and containers: trailers which are carried on ro-ro ships are not nor-
mally designed primarily for this use. The fact that they occasionally have to be carried by sea is
often of secondary importance to the land operator who is not always aware of the forces which
act upon the ship and its cargo.9 Since trailers and lorries are designed primarily for road usage
they very often lack adequate securing points, which makes it difficult to secure trailers to the
ship. An additional complication is the trailer's suspension system, which may cause the lashings
to become disengaged if proper precautions are not taken.

4. Securing the cargo within the unit: containers and other units carried on ro-ro trailers are
frequently sealed when they leave the place where they are loaded and they are not opened again
until they arrive at their final destination. This is done for reasons of security and also to satisfy
customs regulations. But it means that the crew of the ship and the port staff responsible for load-
ing it are unable to examine the cargo to make sure that it is properly secured. They are depend-
ent on the skill and diligence of people who very often have no knowledge of the forces which
may be encountered on board a ship in rough seas.

5. The lack of transverse bulkheads on board ro-ro ships means that a relatively minor incident
- such as a trailer toppling over as a result of a defective lashing - can rapidly escalate into some-
thing more serious. Nearby units can be dislodged with the result that a series of units eventually
fall like dominoes. Such shifts of cargo can cause severe stability problems for the ship.

6. It is difficult to arrange the best loading conditions since cargo units arrive at the port of
embarkation in a random order and it is equally difficult for the crew to obtain detailed informa-
tion about the vehicles, the cargo, weights, etc. in advance.

7. Stability and rolling periods: road trailers tend to have a very high point of gravity when
they are loaded: the cargo may be stable on the trailer, but the trailer and cargo together are not
necessarily very stable on the deck of the ship (or even on the road, as the number of overturned
articulated lorries and trailers testifies)

Ro-Ro ships have become successful at carrying various loads. However, some experts have
expressed their concerns regarding safety.

In case of traditional ship, the hull is divided with transverse bulkheads, which are water-
tight. If the hull is damaged in an accident, the bulkheads will prevent or slowdown the inrush of
water. The Ro-Ro ship has unpierced transverse bulkheads that offer obstacle.

The cargo access at the bow and stern of the Ro-Ro ship has a potential weak spot. With the passage
of time, the side doors may get twisted or damaged when the doors serves the function of a ramp.

The movement of cargo on the deck can affect the stability of the ship. If the hull is dam-
aged, water can rush inside rapidly causing major damage. The large superstructure can be af-
fected by bad weather or wind easily.

International Maritime Organization (IMO) has adopted numerous international conventions
and other instruments which are designed to improve maritime safety in general. Some of these
are particularly relevant to ro-ros. The International Regulations for Preventing Collisions at Sea,
1972, for example, contain a series of measures to improve the safety of shipping in confined wa-
ters, such as straits and narrow channels. These include the introduction of traffic separation
schemes and other routing measures. Ro-ros, such as passenger ferries, frequently operate in such
waters which are not only confined but are frequently congested as well. These measures have
been very successful in reducing collisions, especially head-on collisions. Studies made of colli-
sions in the English Channel, for example, show that the collision rate has been cut dramatically
since the 1960s and there can be little doubt that these measures have saved many ro-ro ships op-
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erating on the short-sea crossing between the United Kingdom and the Continent from accidents.
Other important conventions which are relevant to safety include the International Convention for
the Safety of Life at Sea, 1960 and 1974, the International Convention on Load Lines, 1966, and
the International Convention for Safe Containers, 1972. However, since the early 1970s, when ro-
ros were appearing in increasing numbers, IMO has developed various measures with the special
features of ro-ro ships in mind. These are dealt with below under different subject headings [6].

Ro-Ro ships have helped ship owners to transport people and goods from one place to an-
other place at short time. Some safety issues exist with the design. IMO has framed a few regula-
tions that have reduced the chances of head-on collisions:

« fire protection systems shall be provided to adequately protect the ship from the fire haz-
ards associated with vehicle, special category and ro-ro spaces;

e ignition sources shall be separated from vehicle, special category and ro-ro spaces; and

« vehicle, special category and ro-ro spaces shall be adequately ventilated.

Thus, a ro-ro vessel is one of the most sought after cargo ships to work on. Providing both
cargo and passengers carrying capabilities, ro-ro ships reaches ports more frequently and have
shorter voyages. The flexibility, speed and the ship’s functionality to blend with other transporta-
tion modes has made it popular among seafarers. New technologies in vehicles also directly im-
pact Ro-Ro safety. As technology evolves and innovative new ways of powering vehicles are de-
veloped, the marine industry needs to be aware of potential dangers from new types of cargo on
board Ro-Ro vessels, including hybrid and electric cars and LNG-fueled trucks. The safety and
security of life at sea, protection of the marine environment and over 90% of the world's trade
depends on the professionalism and competence of seafarers.
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MARINE SAFETY

The volume of goods transportation by sea is an indicator of the global economy. Especially
in Russia sea transportation is very important link in the logistical structure. Paying attention to
the economic efficiency we cannot forget the marine safety. This paper presents the safety meas-
ures of maritime transport.

Carriage of goods by sea is the most important form of transport in the world. In 2011, it was
accounted for more than 80 % of global freight. The volume of goods transportation by sea is an
indicator of the global economy. Global reduction in the gross world product and reduction of the
trade in goods drastically affected the value of maritime transport [1]. Russia has all modern
types of transportation, but its transport communications need significant improvement. There is
a shortage of port facilities oriented on import cargo handling (containers and Ro-Ro cargo),
which is caused by the anticipating growth in recent years, port facilities designed for export car-
goes handling. Many technical means of sea transport is in critical condition. It is very important
to pay attention to the safety and economic efficiency of transport. The goal paper is to define the
safety measures of the maritime transport.

During last decade, international organizations have taken drastic measures to improve staff
safety in maritime transport, and many shipping companies in recent years significantly increased
and tightened requirements for training and qualification of ship's personnel has fundamentally
changed its policy in relation to security on ships. Senior command personnel of the ship must
first turn himself to show high culture of production and safety, constantly introducing and de-
veloping it in the crew. Many shipping companies such protocols require to send to the company
management on a monthly basis. As well as the management team, the safety Committee should
provide direct control over the implementation of security measures to maintain the necessary
level of security on the ship.

There are two kinds of inspections: Safety and Security.

Inspections of vessel Safety systems include the following [2]:

 Hull inspection to ensure seaworthiness of vessel.

e Main/auxiliary power inspection to ensure safe and operable machinery for vessel propul-
sion and emergency power.

« Boiler inspection to ensure that it is structurally sound with operable safety devices.

e Electrical systems inspection to ensure satisfactory installation of wiring and equipment.

« Lifesaving systems inspection to ensure satisfactory and adequate means to abandon ship.

« Firefighting systems inspection to ensure fixed and portable devices are suitable for the in-
tended space and type of fire.

 Navigation inspection to ensure adequacy and operation of navigation equipment.

e Pollution prevention inspection to ensure compliance with international regulations and
domestic laws.

Inspections of vessel Security systems include the following [2]:

e Verification of security related documents and certificates such as the ship security plan,
International Ship Security Certificate and Declaration of Security.

« Ensure appropriate training drills, and exercises are being conducted.

 Ensure required on board security procedures are in place.

The safety management system (SMS) is an organized system planned and implemented by
shipping companies to ensure safety of the ship and marine environment. SMS is an important
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aspect of the International safety management (ISM) code and it details all the important policies,
practices, and procedures that are to be followed in order to ensure safe functioning of ships at the
sea. All commercial vessels are required to establish safe ship management procedures. SMS
forms one of the important parts of the ISM code.

The safety management system (SMS) therefore ensures that each and every ship comply
with the mandatory safety rules and regulations, and follow the codes, guidelines, and standards
recommended by the IMO, classification societies, and concerned maritime organizations [3].

Every safety management policy should satisfy some of the basic functional requirements to
ensure safety of every ship. They are: procedure and guidelines to act in an emergency situation;
safety and environmental protection policy; procedure and guidelines for reporting accidents or
any other form of non-conformities; clear information on level of authority and lines of commu-
nication among ship crew members, and between shore and shipboard personnel; procedures and
guidelines to ensure safe operations of ships and protection of marine environment in compliance
with relevant international and flag state legislations; procedures for internal audits and manage-
ment reviews; vessel details.

In short, a safety management system would consists of details as to how a vessel would op-
erate on a day to day basis, what are the procedures to be followed in case of an emergency, how
are drills and trainings conducted, measures taken for safe operations, who is the designated per-
son etc.

Safety management plan is mainly the responsibility of the owner of the vessel, or the desig-
nated person, or the person appointed by the owner. However, the ship’s master and the crew are
the best people to make an SMS as they know the vessel inside-out [3].

In an average of about 230 of the world fleet of vessels with a total tonnage of 100,000 tons
per year die, taking with them about 1,000 lives. Over 80 percent of the total numbers of inci-
dents at sea occur because of the person. More than 30 percent of all mass incidents are cases of
death, injury or illness shipboard personnel. Many incidents occur due to negligence, minor errors
or fatigue person.

Shipping companies and ship owners are trying to provide adequate safety of the crew on
board the vessel by introducing more stringent rules and methods. Over time, the number of acci-
dents could be significantly reduced, precisely because the introduction of new rules and ways of
working to change the usual relationship of man to his own safety. Therefore, in the last decade,
international organizations have taken drastic measures to improve the security situation of staff
in the maritime transport. Safety has firm priority. When the ship personnel perform any works
on the vessel, their safety has to be considered first of all.

Continuous development of cultural production of all ship personnel is necessary to provide
such state of affairs on the vessel.

The senior command personnel of the ship have to show high culture of production and
safety constantly introducing and developing it in crew.

The ISM Code provides that there are special structures, which are engaged introduction,
provision and maintenance of necessary level of safety measures onboard: ship management team
(SMT); work planning system; ship safety committee; ship board safety officer; ship safety meet-
ings; safety representatives.

Ship management team is the senior command personnel of the vessel, which carries out
management of all ship events and works. SMT includes captain, chief mate, chief engineer and
his first assistant engineer. This committee gathers daily, weekly and monthly to define necessary
works, carry out their planning and provide control over the implementation of works and the
general state of the vessel.

Work planning is a very important part of a ship security system. Usually daily planning of
ship works is taken place before the working day or before immediate implementation of work.
This planning is called pre briefing or instructing in a workplace.
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Chiefs of departments make such instructing and distribution of works. The chief mate
makes it on the deck; the chief engineer makes it in the engine room. Any of the planned ship
works must not be unattended.

Following points have to be defined: general list of works; their volume; sequence of im-
plementation; minimal requirements to protective clothes and individual protection equipment;
minimal requirements of accident prevention and environment protection.

The state of accident prevention on the vessel must have high priority and be considered first
of all at each meeting. All works aimed at providing satisfactory level or at safety increasing of
ship personnel have to be carried out at first. According to requirements of ISM Code, the fact of
a committee meeting has to be recorded documentary. It means that each meeting of committee
has to be followed by protocol compilation. In many shipping companies, such protocols must be
sent to the management of the company monthly.

The security committee has to provide direct control over the implementation of safety and
support the necessary level of safety on the vessel.

Structure of committee: captain; safety officer; representatives of departments; representa-
tives of crew; secretary.

During the meeting of Ship Security Committee, opinions of crew (about security status on
the vessel and offers on its improvement) have to be listened and discussed.

In some companies, presence of the senior command personnel during a meeting is not rec-
ommended for more productive communication between crew and leadership.

However, it is always necessary to remember that «free communication» gives a lot of in-
formation, but does not allow developing the decision. All decisions of a meeting of the security
committee have to be reported to the each crewmember, protocols of meetings should be sent to
security service of the company. As a rule the company from among command personnel of the
vessel appoints the safety officer.

Usually safety officer is the second captain’s mate but some companies are preferred to have
chief mate at this position. Except the safety officer there has to be his deputy (as a rule the 2nd
mechanic) and the assistant (the 3rd captain's assistant or the 3rd mechanic) on the vessel. Re-
gardless of nomination for the safety officer's post safety on the vessel has to be a part of his du-
ties. Therefore, the main problem of the safety officer is to coordinate ship works and to interact
with all services of the vessel for increasing culture of safety on the vessel. The safety officer
must have free access to the regulatory base, participate in scheduling of ship works and be well
prepared in safety issues. The safety officer must carry out primary instructing in measures and
the accident prevention for newcomers of crewmembers and visitors, to acquaint them with an
arrangement of emergency rescue property, places of collecting, obligations for alarms and so
forth. The safety officer provides monitoring of a state of rescue property of the vessel and fire
extinguishing means, respiratory devices, plans necessary works, doctrines, meetings, trainings,
acquaints crew with dangerous properties of the transported freights and, connected with it, safety
measures etc. [4]

Depending on crew number, the shipping company can provide existence certain representa-
tives of safety departments on the vessel.

Those representatives have to participate in meetings, have the right to vote at discussion of
main questions and have to help administration to provide safety.

Even if violations of the accident prevention are slight, ship works have to be interrupted,
before violations will be eliminated.

Thus, the safety of shipboard personnel is a firm priority and should be considered first and
foremost when carrying out any work on the vessel. Shipping companies in recent years have
significantly increased and tightened the requirements for training and qualifications of ship's
personnel, radically changed the policy regarding security on board ships. The International Con-
vention on Standards of Training, Certification and Watch keeping for Seafarers (STCW), re-
quires that seafarers be provided with the basic safety training which includes basis of fire-
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fighting, elementary first aid, personal survival techniques, and personal safety and social respon-
sibility. Seafarers are to be aware of the hazards of working on a vessel and respond appropriately
in an emergency.
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CURRENT STATUS OF NUCLEAR ENERGY

The development of energy plays a vital role in the society in terms of the provision of essen-
tial sources of energy for production purposes and sustaining of life. This work aims to provide a
description of the current status of developing nuclear energy worldwide.

The development of energy plays a vital role in the society in terms of the provision of es-
sential sources of energy for production purposes and sustaining of life. Nuclear energy is becom-
ing an increasingly important source of energy. This work aims to provide a clear and under-
standable description of the current status of developing nuclear energy worldwide.

Nuclear technology uses the energy released by splitting the atoms of certain elements. It
was first developed in the 1940s, and during the Second World War to 1945 research initially fo-
cused on producing bombs, which released great energy by splitting the atoms of particular iso-
topes of either uranium or plutonium.
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In the 1950s, attention turned to the peaceful purposes of nuclear fission, notably for power
generation. Today, the world produces as much electricity from nuclear energy as it did from all
sources combined in the early years of nuclear power. Civil nuclear power can now boast over
16,800 reactor years of experience and supplies almost 11.5 % of global electricity needs, from
reactors in 31 countries [1]. In fact, through regional transmission grids, many more than those
countries depend on nuclear-generated power.

Many countries have also built research reactors to provide a source of neutron beams for
scientific research and the production of medical and industrial isotopes.

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 55
countries operate about 245 civil research reactors, over one-third of these in developing coun-
tries. Nowadays 31 countries host some 447 commercial nuclear power reactors with a total in-
stalled capacity of over 390,000. This is more than three times the total generating capacity of
France or Germany from all sources. About 60 further nuclear power reactors are under construc-
tion, equivalent to 16 % of existing capacity, while over 160 are firmly planned and equivalent to
nearly half of present capacity [1].

Sixteen countries depend on nuclear power for at least a quarter of their electricity. France
gets around three-quarters of its power from nuclear energy, while Belgium, Czech Republic,
Finland, Hungary, Slovakia, Sweden, Switzerland, Slovenia and Ukraine get one-third or more.
South Korea and Bulgaria normally get more than 30 % of their power from nuclear energy,
while in the USA, UK, Spain, Romania and Russia almost one-fifth is from nuclear. Japan is used
to relying on nuclear power for more than one-quarter of its electricity and is expected to return
to that level. Among countries, which do not host nuclear power plants, Italy and Denmark get
almost 10 % of their power from nuclear [2].

In electricity demand, the need for low-cost continuous, reliable supply can be distin-
guished from peak demand occurring over few hours daily and able to command higher prices.
Supply needs to match demand instantly and reliably over time. There are number of character-
istics of nuclear power, which make it particularly valuable apart from its actual generation cost
per unit — MWh (megawatt hours) or kWh (kilowatt hours). Fuel is a low proportion of power
cost, giving power price stability, and is stored onsite (not depending on continuous delivery).
The power from nuclear plants is dispatchable on demand, it can be fairly quickly ramped-up, it
contributes to clean air and low-CO2 objectives, and it gives good voltage support for grid sta-
bility. Reactors can be made to load-follow. These attributes are mostly not monetized in mer-
chant markets, but have great value which is increasingly recognized where dependence on in-
termittent sources has grown.

There is a clear need for new generating capacity around the world, both to replace old fossil
fuel units, especially coal-fired ones, which contribute a lot of CO, emissions, and to meet in-
creased expectations for electricity in many countries. There are about 127,000 generating units
worldwide, 96.5 % of these of 300 MWe (megawatt electrical) or less, and one-quarter of the fos-
sil fuel plants are over 30 years old. There is scope for both large new plants and small ones to
replace existing units 1:1, all with near-zero CO, emissions.

World Nuclear Association projections made in 2016 [3] suggest a 26.7 % increase to 494
GWe (gigawatt electrical) in operation in 2030 and overall 40 % increase to 546 GWe in 2035.
(Low and high projections are 368 and 631 GWe for 2030, and 365 and 719 GWe for 2035.)

As nuclear power plant construction returns to the levels reached during the 1970s and
1980s, those plants now operating are producing more electricity. In 2011, production was 2518
billion kWh. The increase over the six years to 2006 (210 TWh — terawatt hours) was equal to the
output from 30 large new nuclear power plants. Yet between 2000 and 2006 there was no net in-
crease in reactor numbers (and only 15 GWe in capacity). The rest of the improvement was due
to better performance from existing units.
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In a longer perspective, from 1990 to 2010, world capacity rose by 57 GWe (17.75 %, due
both to net addition of new plants and uprating some established ones) and electricity production
rose 755 billion kWh (40 %). The relative contributions to this increase were: new construction
36 %, uprating 7 % and availability increase 57 %. In 2011 and 2012 both capacity and output
diminished due to cutbacks in Germany and Japan following the Fukushima accident [2].

Considering 400 power reactors over 150 MWe for which data are available: over 1980 to
2000 world median capacity factor increased from 68 % to 86 % and since then it has maintained
around 85 %. Actual load factors are slightly lower: 80 % average in 2012 (excluding Japan), due
to reactors being operated below their full capacity for various reasons. One-quarter of the
world's reactors have load factors of more than 90 %, and nearly two-thirds do better than 75 %,
compared with only about a quarter of them over 75 % in 1990. The USA now dominates the top
25 positions, followed by South Korea, but six other countries are also represented there. Four of
the top ten reactors for lifetime load factors are South Korean.

US nuclear power plant performance has shown a steady improvement over the past 20
years, and the average load factor in 2012 was 81 %, up from 66 % in 1990 and 56 % in 1980.
US average capacity factors have been over 90 % in most years since 2000 — 92.7 % in 2015.
This places the USA as the performance leader with nearly half of the top 50 reactors, the 50th
achieving 94 % in 2015-2016 (albeit without China and South Korea in those figures). The USA
accounts for nearly one-third of the world's nuclear electricity. In 2015-2016, twelve countries
with four or more units averaged better than 80 % load factor, to which China and South Korea
should probably be added, and French reactors averaged 83 %, despite many being run in load-
following mode, rather than purely for base-load power [4].

Some of these figures suggest near-maximum utilization, given that most reactors have to
shut down every 18-24 months for fuel change and routine maintenance. In the USA this used to
take over 100 days on average but in the last decade it has averaged about 40 days. Another per-
formance measure is unplanned capability loss, which in the USA has for the last few years been
below 2 %.

In addition to commercial nuclear power plants, there are about 245 research reactors operat-
ing, in 55 countries, with more under construction. These have many uses including research and
the production of medical and industrial isotopes, as well as for training.

The use of reactors for marine propulsion is mostly confined to the major navies where it has
played an important role for five decades, providing power for submarines and large surface ves-
sels. At least 140 ships, mostly submarines, are propelled by some 180 nuclear reactors and over
13,000 reactor-years of experience have been gained with marine reactors. Russia and the USA
have decommissioned many of their nuclear submarines from the Cold War era.

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne
cargo ship. It is also completing a floating nuclear power plant with two 40 MWe reactors for use
in remote regions.
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JAUHAMMUMKA BBIVIOBA PbIBbI U MOPEITPOAYKTOB B IIPUMOPCKOM KPAE

Puvibnas ompacins 6 yenom — 2mo blcOKOUHOYCMPUATbHOE, KANUMAN0emMKoe, UHMeZpupo-
BaHHOE NPOU3BOOCMEBO C OONLULUMU NPOU3BOOCHBEHHBIMU U30EPAHCKAMIU, 0Decneuusaruee coyu-
ANILHO-9KOHOMUYECKOe pa3gumue NpUbPed*CHbIX pe2UOHO08 U CMPAHbl, a makdxice cHabcarouee
Hacenenue Poccuu yennvimu 6e1K08biMu NPOOYKmamu. B céa3u ¢ smum ananuz OuHAMUKY 8blL10-
8a pvibbl U MOPEnPOOYKMo8 npedcmasiiem 02pOMHbILL UHmepec.

Pri6HOe x03s11icTBO B Poccuiickoit @enepanuu SBISETCSI KOMIUIEKCHBIM CEKTOPOM 3KOHOMU-
KH{, BKJIFOYAIOIIMM IIUPOKHUH CIEKTP BUIOB JEATEIBHOCTH — OT MPOTHO3UPOBAHUS CHIPbEBOM Oa-
3bI OTPACIIU JI0 OpPraHU3allly TOPTOBIU PHIOHOM MPOIYKIMEN B CTpaHe U 3a PyOEeKOM.

B sKOoHOMEKE CTpaHbl PHIOHOE XO3SIIICTBO MIPaeT Ba)KHYIO POJb B KayeCTBE MOCTaBIIMKA
MUIIEBOM, a TAKXKE KOPMOBOU U TEXHUYECKOHN IIPOLYKIUU.

Pr160Xx03s1iCTBEHHAs OTpacib 3aHUMAET 3HAUYUTEIFHOE MECTO B IPOIOBOJILCTBEHHOM KOMILIEK-
Ce CTpaHbl, TaK KaK OHA SIBJSIETCS HICTOYHUKOM OOECTICUCHHUS HAaCeJICHUS TTPOTyKTaMU MTUTAHHSL.

Ha npotsokeHMM MHOTHX JeT pbIOHas MPOMBIIUICHHOCTh psiaa pernoHoB (IIpumopckmii
kpaii, Kamuatckwuii kpait, CaxanuHckas, MypmaHckas, ActpaxaHckas, KanunuHrpaackas obmac-
TH) SBJISIETCS BeylIeil oTpacibio 3KoHOMUKU Poccun. IIpu 3ToM B HEKOTOPBIX paiioHax (Hampu-
mep, Kamuarckuii kpaii, Caxanunckass o01acTh) pplOOX03IHCTBEHHAsI ACATEIBHOCTh 3a4acTylo
SIBJISICTCSI OCHOBHBIM MCTOYHHKOM B 00€CIICUCHHUH ITUTaHUS HacelIeHus [1].

Ha ceronHsAmHui neHp CyIIECTBYIOIAs peanbHas yrpo3a MpoAOBOJIbLCTBEHHOMU, a 3a4acTyo
¥ SKOHOMUYECKOH 0€30MacHOCTH CBsI3aHa UMEHHO C PHIO0X03HCTBEHHOH 1S TETbHOCTBIO.

B coXMBIIMXCS TSDKENBIX YCIOBUSAX CYIIECTBOBAHHS PHIOOX03SHCTBEHHOrO OM3HEca cBoe-
BpEMEHHasl, KaueCTBeHHas U 3 peKTUBHAs pa3paboTKa U MPUHATHE YIIPABICHUYECKUX PEIICHUI B
CHCTEME YIPABJICHUS SKOHOMUKON NPEANPHUATHS SBISIOTCSA HE TOJIBKO (PaKTOpaMu pa3BUTHSA, HO
U, B IIEPBYIO o4Yepeb, (PaKTOpaMH BbIKUBAHUS KOMIIAHHH.

B Hacrosiee BpeMsi OCHOBHBIMU BUJAMH JIEATEIBHOCTH PHIOOXO3SHCTBEHHOTO KOMILIEKCA
PO sBisitorest 1o6b14a U 06padoTka duopecypcos. 1o nanusiv BHUU sxoHOMuKH, HHPOpMALIUT
U aBTOMAaTHU3MPOBAHHBIX CHCTEM YIPAaBJICHUs PHIOHOTO Xo3siicTBa oHa coctaBiseT 78,3 % oT
BCEX BHJIOB JCATEIBHOCTH (Ta0IMI. 1).
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Tabnuma 1
Bb1i10B pHIOBI M 100bI14Ya MOpenpoaAyKTOB B Poccuiickoii Penepannu
B IIpumopckom kpae 3a 2005-2014 rr. (TBIC. T)

I'omet 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014*

Poccus 3212 3264 3417 3333 3728 | 1194,3 | 1444,7 | 14489 | 1516,8 | 1226,5
B LIEJIOM,
TBIC. T

IIpumop- 634,341 | 638,285 700,640 | 690,602 | 660,690 | 747,791 | 782,427 | 839,157 | 813,192 | 801,934
CKUH Kpaii,
TBIC. T

Jomns mo 19,7 19,5 20,5 20,7 17,7 62,6 54,2 58,2 53,6 65,4
Poccun, %

* Io manHbIM caiita DeepaibHON CITyKOBI TOCY IAPCTBEHHOW CTATUCTHKH U TOCYAAPCTBEHHOM CTa-
tuctuku [Ipumopckoro kpas.

B 2014 r. ynoB pbeIObI 1 100bYa APYTHX MOPENPOAYKTOB B [IpMOpcKkoM Kpae cocTaBMIH
801,934 Teic. T. OTHOCUTENBHO MPEIBIAYIIErO rojia HabII0JaeTCsl CHUKCHHUE BbLIOBA, BETUYMHA
KoToporo coctasmia 11,258 teic. T, unn 1,4 %. A no cpaBHernto ¢ 2005 . yioB pIObI U 100bIYa
JIPYTUX MOPENPOAYKTOB yBenuymiInuch Ha 167,593 toic. T, miu 21 %.

Ha pucynke mpencraBieHa JHHAMUKA TIO YJIOBY PHIOBI U TOOBIYM APYTUX MOPENPOAYKTOB B
Poccuiickoit deneparuu u [Ipumopckom kpae 3a 2005-2014 rr.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

JuHamuKka 1o ynoBy peIObI M JOOBIUM IpYyTrUX MopenpoaykToB B Poccuiickoit @eneparu
u B [Ipumopckom kpae 3a 2005-2014 rr.

Ha npotsmkenun Bcero uccnemyemoro nepuoga (2005-2014 rr.) nabmromaercs CKa4koo0-
pasHasi CHUTyaIlus Mo yJIOBY PBIOBI U JOOBIYE APYTHX MOPENPOayKTOB B Poccuiickoit denepanuun
u [Ipumopckom kpae 3a 2005-2014 rr. (Tad:. 2).

Ta0numa 2
HN3MeHeHMe 110 YJI0BY PbIObI M 100bIYE APYrUX MOPenpoayKToOB B Poccuiickoii @enepaunu
u B IIpumopckom kpae 3a 2005-2014 rr.

Tomst | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Temn pocma no yi08y pviowt u 0006bi4e Opy2ux MOpenpoOyKmos

Poccus B 1e- 108,3 | 101,6 | 104,7 | 97,5 | 111,9 | 32,0 | 121,0 | 100,3 | 104,7 80,9
oM, %

[Tpumopckwuii 113,1 | 100,6 | 109,8 | 98,6 | 95,7 | 113,2 | 104,6 | 107,3 | 96,9 98,6
Kpaii, %

Tlpupocm no ynosy pwiovl u 000bIue OpyeUx MOPEnPOOYKmMos

Toapt 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 2014
Poccust B 1ie- 8,3 1,6 4,7 -2,5 11,9 -68 21 0,3 4,7 19,1
oM, %

[Tpumopckwuii 13,1 0,6 9,8 -1,4 -4,3 13,2 4,6 7,3 -3,1 -1,4
Kpaii, %
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[To marnbM Tabn. 2 B 2014 1. Temt pocta (IPUPOCTA) O YIOBY PHIOBI U T0OBIYE PYTUX MOpPE-
npoaykToB coctaBmi 98,6 % (-1,4 %). HecmoTpst Ha ckaukoOOpa3HyIO CUTYaIMIO Ha MPOTSKECHUN
BCETO HCCIICYEMOrO MeproIa, CaMblii BRICOKHI TEMIT pocTta (MPUPOCTa) MO YIIOBY PHIOBI M T00ObIUE
Ipyrux MopenpoaykToB Habmoaaetrcs B 2010 r., kotopsiit coctasmsier 113,2 % (13,2 %).

Takum 00pa3zom, paccMaTpuBasi CUTYallI0 B PHIOHOM XO3SIICTBE CTPAaHbI, MOXKHO yCTaHO-
BUTh, YTO OCHOBHBIM YCIIOBHEM YCIEIIHOTO W YCTOWYHMBOTO Pa3BUTHS PHIOOXO3SHCTBEHHOTO
KOMIIJIEKCA SBISETCS KOMIUIEKCHOE CUCTEMHOE PelIeHHe MHOTHX MPOOJieM HE TOJIBKO Ha OTpac-
JIEBOM, HO M Ha TrOCY/JapCTBEHHOM YpOBHsX. JJ0ObIda BOAHBIX OMOPECYPCOB BO3MOYKHA TOIBKO C
paspelieHus: TOCyJapCTBa, U UCXOJI U3 ATOTO TOJIBKO pasyMHas B MHTEpecax MPHUOPEKHBIX pe-
T'MOHOB TOJIUTUKA TTO3BOJIUT 00ECIECUNUTh COIMATbHO-3KOHOMUYECKOE Pa3BUTHE PErMoHa U CTpa-
HBI B IIEJIOM.
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DYNAMICS OF CATCH OF FISH AND SEAFOOD IN PRIMORSKY KRAI

The fish industry in general is the high-industrial, capital-intensive, integrated production
with big production costs directed to ensuring social economic development of coastal regions
and the country, and also providing the population of Russia with valuable proteinaceous prod-
ucts. In this regard the analysis of dynamics of catch of fish and seafood is of huge interest.
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CARGO SHIPS CLASSIFICATION

The development of civilization is directly associated with the development of transportation
systems. Maritime transport of goods is less expensive and safer than delivering by means of
road, rail and air transport. This article presents the key categories of cargo ships classification.
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Sea transportation is referred as one of the safest and popular means of cargo carriages.
Nowadays, there are transported large volumes of cargo between Europe and Asia, so their ser-
vices are provided through maritime transport. Maritime transport of goods is less expensive than
delivering by means of road, rail and air transport. The maritime transport system is a constituent
component of the transport system or network, which, in turn, is an important part of the physical
distribution/logistics system or the supply chain. The development of civilization is directly asso-
ciated with the development of transportation systems. Different goods are transported by sea -
oil, grain, gas, animals, equipment, construction and agricultural technique. For the carriage of
each of these there are various types of cargo ships. This paper considers direct mapping of the
varying cargo ships with the different categories.

A cargo ship or freighter is any sort of ship or vessel that carries cargo, goods, and materials
from one port to another. Thousands of cargo carriers ply the world's seas and oceans each year,
handling the bulk of international trade. Cargo ships are usually specially designed for the task,
often being equipped with cranes and other mechanisms to load and unload, and come in all sizes.
Today, they are almost always built by welded steel, and with some exceptions generally have a
life expectancy of 25 to 30 years before being scrapped [1].

In accordance with the classification of goods, there are the following transport ships: highly
specialized (delivery of a specific type of cargo), specialized (delivery of two or more kinds of
goods one category), the court dual specialization (transportation of goods in different catego-
ries), multi-purpose (transport of goods in different categories, with the possibility of overload
the horizontal and vertical way) and universal (transportation of any goods). The main feature of
the classification of ships is their destiny. All civilian vessels are divided on the purpose into: in-
dustrial, transporting (passenger and freight ships, liquid cargo (tanker, gas carrier), dry cargo,
vessels of general purpose, specialized (timber, container, ro-ro, bulk carrier, reefer)); special
(ferries, tugboats); technical fleet vessels.

Cargo ships are divided into two main classes - dry cargo and liquid, which, in turn, include
vessels of various types and purposes. In addition to the above classifications, there are many
others that are based on the area of operation of ships, the class of motor and load capacity.

The dry cargo class includes dry cargo vessels of general purpose and specialized vessels for
transportation of certain goods [2].

Dry cargo vessels of general purpose are the most common type and are designed to deliver
general cargo, as well as large and bulky. They are equipped with cranes and booms for loading
and unloading. Goods may be packed in different ways - in boxes, in bales, in barrels, etc. Dry
cargo (dry cargo ships) have two decks and bulk cargo holds, which occupy the main part of the
body. As loading technique are used cranes with lifting capacity to 200 tons. As a rule, modern
ships of this type there is a refrigerated cargo hold, designed for transportation of cargoes to a
specific temperature regime.

Specialized dry cargo ships transport homogeneous goods and are called according to the
type of cargo — timber, container, reefer, animal transports, ro-ro, and bulk carriers:

Reefer vessels carry temperature-sensitive cargo like vegetables, fish, fruit and meat. Their
load capacity reaches 8—12 thousand tons. Cargo holds of these ships are equipped with refrigera-
tors and have good thermal insulation. Depending on customer requirements in the holds can be
maintained at a temperature of 6 °© C and -20. Some marine reefer vessels have very powerful
cooling systems that are able not only to maintain the desired temperature, but also to carry out
rapid freezing of goods. Some ships are designed for transportation of fruits and vegetables they
have increased ventilation of cargo holds.

Container ships (container transporter) are designed for the transportation of goods packed
in a standard ISO container. The length of a container ship ranges from 80 to 400 m, capacity —
8-20 000 tons, capacity — 250—18 thousand containers. Such vessels can be automatized in such
way that the quantity of crew may be only 10-14 people. Hold of marine container is equipped
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with vertical guides, which facilitate the loading of shipping containers (containers are placed one
upon the other), and exclude their displacement during rolling of the ship. After loading of the
containers in the holds, there are loaded onto the deck, where they are fastened by special adapta-
tions: rods, chains, turnbuckles. Loading and unloading operations in dry cargo vessels are ten
times faster than of general purpose, as in the holds are loaded standard shipping containers,
rather than piece goods - various size and tonnage. Unloading of this type of vessel is done with
the use of port lifting equipment - gantry cranes with lifting capacity to 25 tons. A variety of con-
tainer vessels are lighter carrier - vessels for the transportation of floating barges. These barges
with carrying capacity of 370-2000 tons unloaded from lighters on the water, then towed to the
required berth. Lighters are used in places where large ships do not go for some reason [3].

Ro-ro (trailer vessels, the ship ro-ro) vessels use for transporting wheeled cargo such as ve-
hicles and excavators, with the possibility of horizontal loading of vehicles on the wheelbase,
through the stern flap - trucks and cars, wagons, etc. Vehicles are loaded on a ship by driving
them onto the board or by using terminal tractors lifting capacity up to 30 tons. Carrying capacity
of such vessels is 1-10 thousand tons. The main advantage of ro-ro is high speed of loading /
unloading. The body of ro-ro is loaded with rolling equipment, and the deck is used for sea trans-
portation of 20 — and 40 — foot containers. Ro-ro is essentially the ferry, but it is freight ferry.

Bulk carrier is the type of vessel for the carriage of bulk cargoes without the packaging used
to transport coal, building materials, grain, sand, gravel, and ores. Bulk carriers, this are single-
deck vessels, they are different from other large vessels with carrying capacity of (about 150 000
tonnes) and a low rate of speed. The holds of bulk carriers have sloping walls (lower and upper)
for self-allocation of bulk cargo. Most of these vessels do not have loading facilities; they are
loaded by using of port loading technique. Some bulk carriers are equipped with conveyor belts,
which are unloaded from the cargo hold, so-called self-unloading vessels.

Breakbulk vessels carry a mixture of different types of cargo including bagged and palletized
cargo.

Barges, which are divided into powerless and self-propelled barges, are commonly used in
inland water and coastal traffic. A series of barges may be connected together to operate as a sin-
gle unit, known as an integrated barge. Barges carry both liquid and dry cargoes. They vary in
size from a few tonnes up to 60,000 tonnes carrying capacity. Barge-carrying ship is a ship spe-
cially designed and equipped to transport ship-borne barges. LASH (Lighter Aboard Ships)
barges are barges that are loaded on board sea or ocean-going ships. Barges may be carried to and
from barge-carrying ships by barge feeder vessels.

Timber carriers are used to deliver the wood (round logs), and lumber, as a rule have single-
deck. Marine timber strengthened by ice reinforcements that allow you to enter the ports of the
Arctic Basin.

The tanker is the most common form of transport vessels used to transport liquid items like
chemicals, oil, petroleum and others. Tanker, is single-deck vessel, its capacity reaches 400,000
tons. The upper deck of the ship is equipped with a set of pipes through which the loading and
unloading of cargo is done. Loading share of such vessels is divided into transverse and longitu-
dinal bulkheads in the cargo tanks (compartments) that are filled with liquid bulk cargo. The
tanker has a pump room, which control the unloading of bulk cargo. Such vessels are equipped
with double bottom and double sides — to prevent the entry of goods into the environment. Some
vessels of this type can simultaneously carry up to five types of liquid cargo. Unloading of tank-
ers is far from projecting — piers the speakers from which are going oil pipelines to shore.

Gas carriers carried out carriage of various gases (propane, methane, ammonia), which are
transported in a liquefied state. Sea gas carriers have removable tanks cylindrical, rectangular and
spherical. For example, gas carrier for delivery of methane, which is transported at temperatures
down to -160 ° C, has a rectangular tank. Sea gas carriers equipped with pumps, pipeline system,
compressors - to perform unloading [4].
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A class special transport vessel includes various ferries, cargo vessels and tugs-pushers. There
are passenger, road-rail, railway, automobile and passenger and traffic sea ferries that connect land
highways. They are designed to carry wagons, trucks and passengers. Their capacity ranges from
300 to 60 000 tonnes. For the arrival of technique on the marine steam are used stern and bow
ramps and side latsporty. The ferry can have multiple decks, wheel vehicle moves over them by
using lifts or ramps. On ferries there are passenger facilities, bars, restaurants, entertainment centers
for passengers. On average, car-passenger ferry can transport vehicles up to 150-200, 900—1,000 of
passengers, and Amtrak — up to 50 g/d of cars. For unloading of cars from the ferry is used pass-
through system, check-in and check-out wheeled vehicles through different gates.

The tug, pusher is a vehicle for self-propelled and self-propelled vessels. Pushers, in contrast
to the tugs, are set in motion by the self-propelled vessels.

A special type of transportation vessels are sea animal-transporters. Such vessels are «Stella
Deneby, «Becrux». Becrux can carry by one time of about 16 000 head of cattle, Stella Deneb — 22
000 heads. Becrux has nine decks for cattle, «Stella Deneb» — six. Delivery of cattle on a ship hap-
pens by using animal transport trucks, or trains. Sea-going vessels for the cattle transport equipped
with powerful ventilation system consisting of a few dozen ventilators. Pet food is in a special store
that has bins. The function of the bunkers is to deliver food on the deck of the vessel. From each
hopper food is served to the set of pipelines which delivered to its «consumer» [5].

Cargo ships are categorized partly by cargo capacity, partly by weight (deadweight tonnage
DWT), and partly by dimensions. Maximum dimensions such as length and width (beam) limit
the canal locks a ship can fit in, water depth (draft) is a limitation for canals, shallow straights or
harbors and height is a limitation in order to pass under bridges. Common categories include [6]:

e Handy size ships are the smallest and weigh between 28,000 and 40,000 DWT

e Handymax ships weigh between 40,000 and 50,000 DWT

e Panamax is the largest that can pass through the Panama Canal, weighing between 60,000
and 80,000 DWT

e Aframax are usually tankers that weigh between 75,000 and 115,000 DWT

e Suezmax is the largest ship type that can pass through Suez Canal, weighing around
150,000 DWT

e Malaccamax is a container ship weighing between 280,000 and 300,000 DWT and the larg-
est to pass through Malacca Straits

e Capesize ships are large enough to pass only through the Cape Horn and the Cape of Good
Hope, weighing above 150,000 DWT

e Seawaymax is the largest type of ship that can pass through St. Lawrence Seaway,

e with a weight between 10,000 and 60,000 DWT

e VLCC (Very Large Crude Carriers or VLCC) are tankers that weigh between 150,000 and
320,000 DWT

e ULCC (Ultra Large Crude Carrier or ULCC) are extra-large tankers that weigh between
320,000 and 550,000 DWT.

Nowadays cargo liners are heavy, strongly built vessels that can withstand the toughest
weather conditions. They are designed in a manner to optimize space and increase the cargo ca-
pacity. Most of these cargo ships are equipped with mechanism to load the cargo and unload like
the designed cranes thereby making them swift and efficient.

Thus, cargo ships can be classified by their key features (in the navigation area, body mate-
rial, method of movement, a type of engine, etc.), cargo capacity, weight, dimensions and, of
course, by their purpose. The latter is the most important definition for their classification. Mari-
time transport uses machines and mechanisms to link the maritime industry and the overall trans-
port chain.
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SHIPPING DANGEROUS GOODS

Modern human activity has led to a sharp increase in the nomenclature and volume of
chemical, radioactive and other substances having potential danger. There are different types of
goods, to be delivered correctly and safely to the potential customer in an ideal state. This article
describes the types of dangerous goods, their packaging standards and requirements to the ship,
which transports this specific type of cargo.

Every year there are more companies using in their production process radiological, explo-
sive, flammable, toxic and corrosive substances. Consumers of substances, products and materi-
als that have hazardous properties are all branches of industry, and this raises the need for their
continuous carriage. The sea transportation of dangerous goods is one of the most popular types
of transportation such goods in logistics. That is why the government and commercial logistics
companies should follow international conventions and rules for transferring this type of cargo.
But the problem of the safe transportation of dangerous goods is actual as long as humanity
thinks on improving service quality, the safety handling cargo, the environment and health of the
crew. The purpose of our work is to identify the types of dangerous goods, their packaging stan-
dards and requirements to the ship, which transports this specific type of cargo.

Dangerous or hazardous goods are solids, liquids, or gases that can harm people, other living
organisms, property, or the environment. They are often subject to chemical regulations [1].

If your business needs to ship hazardous goods, such as flammable aerosols or radioactive
substances, you are required to label the cargo as dangerous and follow certain regulations under
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the International Maritime Dangerous Goods (IMDG) code. This helps ensure that no harm
comes to the environment, the transport vessel, or the people on the vessel, and that all supply
chain organizations know how to appropriately handle the cargo.

All goods that qualify as dangerous must meet the mandatory IMDG requirements, no matter
their point of origin. Dangerous goods include explosives, toxic or infectious substances, flam-
mable solids or liquids, radioactive substances, corrosives, poisonous gases, and certain pesti-
cides and herbicides. Basic requirements for the shipping dangerous goods include:

Correct classification & labeling: hazardous goods fall into different classifications under
the IMDG code and need to be appropriately labeled before they are shipped. This helps all han-
dlers on the supply chain quickly identify the cargo and move it safely.

Appropriate packaging will depend on the classification and type of cargo. For all hazardous
cargo, shippers must select inner and outer packaging that will not weaken or react dangerously
when it comes into contact with the dangerous substance.

Segregation from other cargo: if the hazardous cargo could react dangerously with another
substance on the vessel, the shipper needs to make sure it is kept away from that potentially
harmful substance [2].

Dangerous goods, often recognized as hazardous materials, may be pure chemicals, mixtures
of substances, manufactured products or articles which can pose a risk to people, animals or the
environment if not properly handled in use or in transport. The UN Model Regulations use a clas-
sification system in which each dangerous substance or article is assigned to a CLASS, depend-
ing on the nature of the danger it presents. There are 9 Classes, some of which are sub-divided:

1. Explosives: goods are composed wholly or partly of substances that can cause the item to
explode or burn explosively. Such hazardous substances can be solid, liquid or gaseous, or a
compound of various substances. It could also be a combination of various states of matter. Ex-
plosive substances can easily cause explosions through impact, friction or contact with ignition
sources or other substances. Examples of explosive goods include dynamite, gunpowder, priming
substances, ammunition and pyrotechnics, including fireworks.

2. Gases compressed gases, liquefied gases, dissolved gases, refrigerated liquefied gases,
mixtures of gases and aerosol dispensers/articles containing gas. The pressure itself creates a
danger if it is released suddenly. Pressure never dissipates, unlike heat, which is transferred to or
from the surroundings until a uniform temperature prevails. The force contained in a high-
pressure gas cylinder can be very great. If an air cylinder used in a breathing set had both ends
cut off, and was then slit lengthways and rolled out flat, the area might be 50 cms x 40 cms =
2000 cms?. The internal air pressure could be as high as 200 kg per cm?, so that the total force
trying to escape through the cylinder wall would be 400 tones. If a cylinder valve gets knocked
off, the escaping gas is concentrated into a powerful jet which makes the cylinder take off like a
rocket, and do dire damage. Most gases are heavier than air. They can cause suffocation if they
displace or dilute air in confined spaces.

3. Flammable Liquids are mostly used as fuels in internal combustion engines for motor ve-
hicles and aircraft, and as such represent by far the largest tonnage of dangerous goods moved by
surface transport. They are also used in much smaller quantities as chemical intermediates, or as
the medium for paints, varnishes, inks, adhesives, etc.

4. Flammable Solids will burn easily, more so than ordinary combustible materials such as
wood and paper. The burning may be fierce and rapid, creating great heat. Some are desensi-
tized explosives, e.g. wetted trinitrotoluene (TNT) which would otherwise be in Class 1. Some
are self-reactive, and are liable to break down chemically, if they get above certain temperature,
or are subjected to shock etc. They may then decompose explosively, or burn vigorously, or pro-
duce toxic gases or vapours.

5. Oxidizing Substances are often reactive materials of their high oxygen content. They may
react with other flammable or combustible materials, and the heat generated may start the latter
burning. Then the agents supply the oxygen to keep them burning without any help from oxygen
in the air, as is the case with normal combustion.
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Such fires may therefore break out and continue in confined spaces, e.g. inside cargo holds.
And once started, they may be difficult to extinguish. Blanketing with powder or foam is useless,
as the oxygen is already present in the agent underneath.

6. Toxic & Infectious Substances are chemical poisons that can damage the human body, in
whole or in part. They must not be allowed to get inside the body, through swallowing, breathing
in, or by absorption through the skin. The toxics range in power from those which kill in minutes,
e.g. the cyanides, to those which would injure but not necessarily kill, so long as the dose were
not excessive, e.g. the chlorinated hydrocarbons can be in solid or liquid form.

7. Radioactive Material emits invisible radiation that may cause chemical or biological
change-ionizing radiation (it can damage the body in some way or other, depending on the type of
radiation, and the duration of the exposure). lonizing radiation is generally dangerous to the human
body, depending on the type of radiation, the dose and the duration of the exposure. Some radioac-
tive materials may also have other hazardous properties, and packages may therefore carry other
UN warning signs to indicate subsidiary risks. Radioactive packages are perfectly safe to handle
and transport, because the packaging acts as a shield. They will not create any health hazard for
transport workers. However, the rule is to keep any dose of ionizing radiation to a minimum.

8. Corrosives are used extensively in industry to produce a wide range of transformations and
effects. This active nature can obviously be very damaging to the body. They work from outside
the body by destroying the tissue, in the opposite way to the toxics, which work from inside the
body on the various organs and life systems. Corrosives are described as either acids or alkalis. Ac-
ids react with metals which are generally strong and flexible, to produce salts, which can be fragile
crystals that are soluble in water. Inorganic acids include, carboxylic, acetic, formic, and benzoic,
and fatty acids like oleic, palmitic, and stearic. Corrosives are placed in Packing Groups according
to their ability to cause full thickness destruction of intact skin tissue within a certain observation
period, starting after a certain exposure time, measured in minutes, hours, or days.

9. Miscellaneous Dangerous Goods have properties which cannot be included elsewhere in
the UN Class system, or which have a number of disconnected dangers crossing two or more
Class boundaries. The classic example of this diversity is self-inflating life rafts, which include in
the package:

e a large compressed gas cylinder, usually carbon dioxide, to inflate the raft and its canopy
when it hits the water;

e various explosive flares, colored smoke candles, etc., for attracting the attention of rescu-
ing air and sea craft;

« flammable solid materials for heating food and providing warmth;

« fabric repair kits, containing flammable liquids as the base for adhesive solutions;

e the Class sign is unique in the UN system in that it gives no indication of the particular
danger, which can only then be obtained from written information [3].

Dangerous goods have to be packed in strong plastic, wood or metal boxes in a glass con-
tainer. Free space filled with cushioning material that can rapidly absorb the leakage. Carload
shipments, if provided such specifications can be transported in bags or boxes made of corrugated
cardboard. Even with a small amount of cargo it must be packed in barrels, crates, and metal or
plywood drums.

Requirements for shipping dangerous goods: the carriage of dangerous goods may be al-
lowed to vessels having a corresponding entry in the Register of the classification certificate. The
captain is solely responsible for the readiness of the vessel for transportation dangerous cargoes
[4], the complex preparatory activities include:

e cleaning, washing and drying of the cargo space;

e check the technical condition of the ship equipment - fire-fighting equipment, fire alarm
systems, gas analyzers, lighting systems, drainage systems, ventilation systems, etc.;

e instructed crew members of the cargo properties, the nature of the hazards, the packaging
of cargo types, assigning labels, stacking rules, methods of precaution and first aid, safety rules;
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o with emergency party must hold a class on working methods of extinguishing fires and
spill response and spillage of cargo.

Thus, sea transportation of dangerous goods is a very difficult and important process. It re-
quires compliance with safety regulations, the strict enforcement of international rules; the re-
sponsibility of ship's crew for the cargo’s safety. But in spite of all precautions, mankind should
think about more safe transportation of these goods, about the reduction of toxic and radioactive
waste and the available and effective methods for their disposal.
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INFORMATION TECHNOLOGY IN LOGISTICS

With the increasing competition, individualization of markets, formation of new services lo-
gistics become a strategic resource that has already requires a certain level of staff and a variety
of in-depth knowledge. All the modern trends in the development of the transport market are ori-
ented to use of electronic forms software business operations. The article presents the basic con-
cepts and the benefits from the integration of information technologies in logistics.

The widespread penetration of logistics in the field of production management to a significant
degree requires to materials management computerization. The computer has become an everyday
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tool of labor for workers with a wide variety of specialties. Computer software allows every work-
place to solve complex questions of information processing. This ability of microprocessor tech-
nology makes possible to position the system approach to management of material flow to provide
treatment and sharing large amounts of information between the different actors of the logistics
process. The article purpose is to identify the benefits from the introduction of information tech-
nologies (IT) in the field of logistics and decryption key information logistics concepts.

Information technology is the application of computers and internet to store, retrieve, trans-
mit, and manipulate data, or information, often in the context of a business or other enterprise.
The term is commonly used as a synonym for computers and computer networks. Several
industries are associated with information technology, including computer hardware, software,
electronics, semiconductors, internet, telecom equipment, engineering, healthcare, e-commerce,
and computer services [1].

Logistics is the process of planning, implementing, and controlling the efficient, effective
flow and storage of goods, services, and related information from point of origin to point of con-
sumption for the purpose of conforming to customer requirements [2].

Information logistics (IL) deals with the flow of information between human and/or machine
actors within or between any numbers of organizations that in turn form a value creating network.
IL is closely related to information management, information operations and information tech-
nology. Information Logistics can be defined as «managing and controlling information handling
processes optimally with respect to time (flow time and capacity), storage, distribution and pres-
entation in such a way that it contributes to company results in concurrence with the costs of cap-
turing (creation, searching, maintenance, etc.) [3].

Logistics depends on a high quality level of management within the supply chain in order to
be effective. Supply chain management (SCM) is concerned with the flow of products and infor-
mation between supply chain members’ organizations. Recent development in technologies en-
ables the organization to avail information easily in their premises. These technologies are helpful
to coordinates the activities to manage the supply chain.

The usage of computer technology and modern software can significantly improve the speed
and quality of management decisions. The current state of logistics and its development is largely
formed due to the rapid development and implementation in all areas of business information and
computer technologies. Implementation of most of the logistics concepts (systems) such as SDP,
JIT, DDT, and the other would have been impossible without the use of high-speed computers,
local area networks, telecommunications systems, information and software.

A variety of information flows circulating within and between the logistics elements of the
system, logistics system and the external environment, form a kind of logistics information sys-
tem, which can be defined as an interactive structure consisting of personnel, equipment and pro-
cedures (technologies), joint-related information used logistic management for the planning,
management, monitoring and analysis of the functioning of the logistics system.

If the information system carries out automated processing of information, technical support
includes computer equipment and means of communication between the computers themselves.

There are a variety of technological trends and innovations which have an impact on the use
of information technology in logistics such as:

* Integration and Flexibility;

* EDI (Electronic Data Interchange);

* RFID (Radio Frequency Identification);

* Communication Technology.

The fact is that the successful integration of information within an organization is a powerful
way for: reducing costs; increasing productivity; improving customer service.

Advanced transaction processing systems which address the needs of an entire organization
are now commonplace. These systems enable management to monitor inventory at all locations
throughout the organization, which may include multiple warehouses in multiple countries. Inte-
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grated systems are now available and provide real time visibility of demand forecast information,
inventory levels and production schedules. Once these systems have been linked successfully to
sophisticated decision support systems then supply chain managers will have the ability to man-
age the traditional supply chain tradeoffs in a dynamic way. The need for flexibility is a continu-
ing theme whenever information systems are being considered. Supply chain systems must be
adapted to meet changing demands quickly and cost-effectively. Most supply chain systems have
been based on modular solutions offering the ability of adding and amending modules as re-
quired. Usually such packages are made up of a dozen or so modules at most. This means that
because of the size and scope of individual modules this approach to software design doesn't al-
ways provide the level of required flexibility. Supply chain software packages are being devel-
oped taking full advantage of object-oriented technology. Software packages are now being struc-
tured from hundreds of modules, each of which can be amended as required. This enhanced level
of flexibility enables organizations to modify and enhance their supply chain systems as their
business needs change. The objective is to eliminate the need for full-scale systems replacement
or applications redevelopment [4].

Another technological trend in information logistics is Electronic Data Interchange (EDI),
which refers to the structured transmission of data between organizations by electronic means. It
is used to transfer electronic documents from one computer system to another from one trading
partner to another. It is more than mere Email; for instance, organizations might replace bills of
lading and even checks with appropriate EDI. This is some of the ways in which EDI is used cur-
rently: interactive, query-response transactions; trade data interchange; electronic funds transfer;
technical data interchange.

This category is the most pertinent to supply-chain management it covers transactions such
as purchase orders, delivery notifications and invoices. Unfortunately within this category a num-
ber of different industries initially developed their own standards. This is not too much of a prob-
lem unless, like Excel Logistics, you need to do business with organizations in different industry
sectors. Fortunately, the trend is to standardize trade data interchange requirements. A common
standard across all industry sectors is now a reality. With all of these EDI links in place between
suppliers, manufacturers, retailers, customers and the banks a totally paperless supply chain is
now possible. This is the key strategic benefit of EDI — as an enabler for closer supply chain rela-
tionships. EDI links organizations along the supply chain so they can work more closely together
to their mutual benefit. The other benefit of EDI consists of improved internal effectiveness and
efficiency and the consequential reduction in administrative costs. The savings in time and re-
sources from the use of EDI to automate administrative processes are available [5].

Not all companies use EDI. There is a cost to implement and maintain the technology re-
quired to perform EDI. Each trading partner that a company wants to use EDI with may require
resources to setup and this can be cost prohibitive for smaller companies or companies without
technical resources. Some companies who profess to use EDI may receive orders electronically
but are unable to automatically load those orders into their sales systems.

There are some ways of EDI messages which are transmitted between trading partners. The
most common method was to use a value added network or VAN. This allowed companies to
send a transmission reviewed by the VAN to the correct recipient.

Hardware and Communications technology: there are two main trends in computer hardware
which have had, and will continue to have, a significant impact on the use of IT in logistics. One
of the main underlying trends in computer hardware technology may be summed up in three
words: smaller, faster and cheaper. The reductions in computer memory and processor size over
the last 25 years have been dramatic. These dramatic improvements in hardware performance
have been matched by equally dramatic reductions in hardware costs. One of the key benefits of
these hardware trends is that computing power can now be implemented in parts of the supply
chain that previously were never considered, either because of cost constraints, or space con-
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straints, or both; the use of hand-held barcode scanners is a good example. These have contrib-
uted to the growth in the use of labeling and automatic identification of products and locations.
This is a fundamental enabler for the success of logistics information systems as requirements for
greater traceability demand improved means of identification. The second trend is the growth of
open systems. As to advancing technology new computer network capabilities are created, it is
vital to have the organizations flexibility to transform the capabilities into competitive advantage.
The final theme concerns some recent advances in communications technology. Secure and resil-
ient communications networks are a prerequisite for implementing EDI and achieving supply
chain integration [6].

The emergence of RFID (Radio Frequency Identification) technology has been greatly in-
creased efficiency in the production process management, material flow management, logistics
and transport, retail and distribution and other fields of the national economy industries, including
electronic information industry. RFID may eventually replace the ubiquitous bar code in the fu-
ture and become the main technology in logistics and supply chain management field.

The RFID technology is a flow control technology. It can provide the strategic significant
incremental benefit to the supply chain of manufacture, logistics, wholesale and retail industry.
RFID industry can help enterprises increase the exchange quantity and accelerate the flowing
speed of information to promote the efficiency and save the cost. In recent years, the RFID tech-
nology attracts so much attention. Experts in the industry analyzed reasons. First, global re-
nowned chain commercial group Wal-Mart announced, from January, 2007, the biggest 100 sup-
pliers of this group use the RFID technology to replace the popular bar code. Second, global code
organization EPC global has published the standard specifications of product electronic code sig-
nal technology. Several large supplier and retailer have already adopted this new technology
(Wal-Mart, the American Department of Defense) [7].

Although, there is serious commercial risk, suppliers have to accelerate the technical innova-
tion and increase the investment. The companies carried out an early investment on RFID tech-
nology will have the big superiority over their competitors. It is an opportunity for most of the
companies to research, develop and use this practical highly effective new technology.

The company with RFID can obtain rich profit mainly because it can reduce stock and the
sales personnel cost, reduce labor cost of reading the code, reduce the goods in stock, reduces the
occurrence of larceny and out of stock situation and so on [§].

The prospects for further implementation of information systems and technologies in the
transport processes are related with:

« the integration of information transport through the Internet to provide global monitoring
of trans-European movement of goods;

o the development of a network of high-speed toll roads to remote forms of payment;

o the improvement of internal and external document for transport-service companies;

o the formation of a virtual network of freight forwarding agencies on the Internet for very
institutional processes between customers and suppliers of transport services;

« a solution to the transport problems at the boundaries of downtime by actively introducing
technologies «Green Custom» («Green Customsy), based on electronic documents (EDI);

e the integration of information goods-producing and transport-service companies with con-
sumers on a platform of Internet technologies.

Researchers come up with various econometric models to predict the outcomes of adopting
logistics technologies. Modeling techniques can be used to assess the scenarios that would be
beneficial for adopting new technologies. Collaborative technologies for supporting e-logistics
would greatly enhance the future logistics. Multi-agent systems (MAS) provide an interesting
avenue of research that is applicable for supporting logistics technologies on the internet. Intelli-
gent software agents can be used to assess the bids offered by multiple third-party logistics opera-
tors. To support global ecommerce the companies need to have different options for global logis-
tics. The best way to traverse the geographical distribution is through technology. More empirical
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evidence will be preferred to establish the direct link between organizational performance and
logistics information systems. Researchers seek to examine the complex relationships between
logistics technologies and performance from different paradigms and theories [9]. The perspec-
tive of organizational learning is used to evaluate the performance gained by employing logistics
information systems.

Thus, integration of information technologies into logistics will promote: performance
growth, supply chain efficiency improvements, reduction in number of warehouses, increase in
number of transshipment warehouses, importance of retailers, and improvement in cross-border
transport. Logistics is inconceivable without the active use of information technology. It is im-
possible to imagine the formation and organization of the chain of delivery of goods without in-
tensive rapid exchange of information between participants in the transport process, without the
capacity for rapid response to market demand for transport services.
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CTATUCTUYECKUI AHAJIN3 3AHATOCTHU HACEJIEHUS ITIPUMOPCKOI'O
KPASI B PBIBHOM MMPOMBIIIJIEHHOCTH

Puibnas npomviuwnennocms Ipumopckozo Kpas 3anumaem auoupyrowee Mecmo 6 CmpyKkmy-
pe NPOMbLULEHHOCMU U OKa3bleaem 0OOabuoe GlusHUe He MONbKO HA IKOHOMUKY PecUOHd U
Hanvnezo Bocmoka, Ho u 6 yenom eceu Poccuu. Ona énocum cyuecmeeHHblll 6Kia0 8 IKOHOMUKY
u passumue kpas. PvlOHas ompacib OmHOCUMCA K OCHOBHBIM UCIOYHUKAM 0OecnedeHusi poccu-
SIH NUWEBbIMU NPOOYKMAamu: 8 baiance nompeOieHusi NOTHOYEHHbIX OelK08 HCUBOMHO20 NPOUC-
X02#cOeHUs1 00151 PbLOHBIX NPOOYKMO8 cocmasisiem oxkoo 30 %.

[Tpumopckuii kpaii 3aHUMaET CYIIECTBEHHBIC MO3UITUHN KaK OJMH U3 OCHOBHBIX PHIOOIIPOMBI-
CIIOBBIX PaiiOHOB cTpaHbl. bmaromapst cBoeMy reocTpaTerH4ecKOMY IMOJOXKEHHIO Kpail UMeeT
JIOCTYIl K OTPOMHBIM pecypcaM SIIMOHCKOTO Mops, a Yyepe3 Hero u K pecypcaM THXOro okeaHa.
OcHoBHble 0a3bl cocpenotroueHsl Bo BrnaguBocroke, Haxonke u [IpeoOpaxkenuu. [Ipumopckuit
Kpail 00JaaeT MIMPOKUM pa3HOOOpa3ueM BOJHBIX OMOJIOTUYECKHX PECYPCOB, HMEHHO MO3TOMY
MPENNpHUsITHS OTpaciu BelpadatbiBatoT Oonee 2000 HanMeHOBaHU MuIeBol npoaykuuu. Haps-
Iy C TPaAWIMOHHON PHIOHON TPOMYKIHEH: CONEHON, KOMYEHOH phIOOiA, IpecepBaMu U KOHCEP-
BaMU Ha PHIOHBIX MPUIIABKAX MOSBUINCH MPOIYKIIHS B TEPMOYIMAKOBKE, MOl BAKyyMOM, pa3iny-
HBIE COYCBI U MapHHAIBI U3 PHIOBI U Jp. HecMOTpst Ha yoposkaHHe TOBApOB U yCIYT TIEPBOM HE-
00x0IMMOCTH, Ha (JOHE HU3KHUX JOXOJOB HAaceleHUs phlda U MOPENPOTYKThl OCTAIOTCS B PSILy
BOKHEUIIIMX KOMIIOHEHTOB pallMOHA MMUTAHUs OCHOBHBIX TPYII HaceneHus [1, c. 6].

Pribnas otpacias umeet ocoboe 3HaueHue i [I[pumopckoro kpasi, Te pplO0X03sIiICTBEHHbIE
NPEINPUATHS SBISIOTCS TPagoo0pa3yonMMH, a PHIOHBIN MPOMBICET — OJHUM W3 MCTOYHHUKOB
oOecreyeHHsl KU3HECATEIbHOCTH HaceseHus. PbIOHAs MPOMBIIIIEHHOCTh SIBISETCS OJHUM W3
MCTOYHUKOB 3aHSITOCTH HaceleHus B peruone u odecneunsaet Oosee 10 000 pabouux mect. On-
HAKO pbIOHas oTpacib [IpUMOPCKOro Kpasi MCTBITHIBAET HEKOTOPbIE TPYAHOCTH, BIUSIONINE Ha
(GYHKIIMOHUPOBAHHUE U BOCIIPOM3BOJCTBO pabouel CHIIbI, B IEPBYIO OUEpE/lb yCTapeBaHUE MaTe-
pHAILHO-TEXHUYECKON 0a3bl U, KaK CJe/ICTBUE, COKpAIEHHe YNCICHHOTO cocTaBa (uioTa, T.€. Co-
KpalleHHEe KOJIMYecTBa pabounXx MeCT.

Kpome Toro, crnokuBiiasicsi 3a Topl IPOU3OMIECTIIUX pedOopM TEHIACHIIHUS COKPAIEHUS 00b-
€MOB yJIOBa PBIOBI U MOPETMPOIYKTOB, OTCYTCTBHE IOJKHOTO (PMHAHCHUPOBAHHS B Pa3BUTHE OT-
paciii co CTOPOHBI TOCYJapCTBa, BRICOKHE TPAHCIOPTHBIC Tapu(bl U 1IEHBI HA TOIUIMBO, YHEPTe-
TUYECKUE PECYPCHI MPUBEIH MPAKTUYECKU K MOJHOM JIMKBUAALNN XO3UCTBEHHON 1€ATEIbHOCTU
1 UHPpaCTpyKTypbl 00pabaThIBAIONINX U MepepadaThIBAIONINX MTPOU3BOJCTB. B pesynbTate mpo-
M30I1Ie] 3HAYUTEIbHBIA OTTOK paboyuel CUIIbl, PEeX/Ie 3aHATON Ha JaHHBIX MPEANPUATHUAX.

J5is Toro 4to0Obl 0osiee TOYHO PACCMOTPETh TEH/ICHIINH, CBI3aHHBIC C U3MEHEHUEM YHUCIICH-
HOCTH PaOOTHHUKOB Ha MPEANPHUATUSIX U B OpTraHU3AIUSAX PHIOHON MPOMBINIJIEHHOCTH, TPOAHAIN-
3UpyEeM OCHOBHBIE COLMAJIbHO-3KOHOMHMYECKHUE MOKa3aTeau B AuHaMuKe 3a nepuona 2006-2014
rT. (Tabin. 1). OGecneueHHOCTh HACEIICHUST pa00YMMHU MECTaMH, BO3MOKHOCTh PEaTU30BaTh CBOU
CIIOCOOHOCTH B TPYAOBOH JI€ATEIHHOCTHU MOJIOKHUTEIHFHO CKa3bIBAIOTCS HA TWHAMUKE U3MEHEHUS
00BEMOB 00ILIECTBEHHOT'O MPOU3BOJCTBA U YPOBHE COLMATbHO-IKOHOMUYECKOTO Pa3BUTHUS CTpa-
HbL. BakHe#muM ycnoBreM, mo3BOISIOMUM 3PPEKTUBHO pa3BUBATh MOTEHIMAN paboyeil CUIbI,
SIBJISICTCSI COCTOSIHUE 3aHATOCTH [3].
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Tabmuma 1
JIluHaMHUKa cpeHero10Boi M cpeIHeCIIUCOYHOM YN CICHHOCTH PA00OTHUKOB, 3aHATHIX
HA NpeInpUATHAX PbIOHOI npoMbinuieHHOCTH IIpMopckoro kpas B nepuox 2005-2014 rr.

HazBanue nokazarensa 2006 2010 2011 2012 2013 2014

CpenHecnucoYHas YUCIICHHOCTh PA0OOTHUKOB Ha 20,3 14,1 13,2 12,0 12,1 10,5
MPEANPHUITUSX PHIOHON MPOMBINUIEHHOCTH, THIC. YelL

CpenHerojoBas YUCICHHOCTh 3aHATHIX B PHIOHOH 22,7 21,8 21,7 20,8 20,7 20,6
MPOMBIIIICHHOCTH, ThIC. YeJl.

3aHATO B OpraHu3alys ppIOHON IPOMBIILIIEHHOCTH 638,0 | 588,0 | 5914 | 606,6 | 600,4 | 5983
Kpasi, ThIC. Yell.

HpI/IMe‘{aHI/IeZ COCTaBJICHO aBTOPOM C HCIIOJIb30BAHHUEM [2]

Bcero na 2014 r. KOTUYECTBO 3aHATHIX B PHIOHOIN MPOMBIIIIEHHOCTH COCTaBiseT 598,3 ThicC.
yen. [To cpaBaenuto ¢ 2006 r. 3TOT ypoBEeHb 10CTaTOYHO HU3OK. [lamenune coctaBuiio 39,7 ThiC.
YyeJsl., YTO B OTHOCUTEIHLHOM BBIPAXKEHUHU COCTaBiseT 6,2 %. EAMHCTBEHHBIN MOIBEM YUCICHHO-
CTH 3aHATBHIX B OpraHu3alusx pbIOHON mpombinuieHHOCTH [IpuMopckoro kpast 6bu1 B 2011—
2012 rr., 10 3TOrO MEpuoJa U nocje HabIroAaeTcs CHIKeHHEe. MUHUMAalbHOE KOJIMYECTBO 3aHs-
ThIX Habmomanock B 2010 r. u coctaBmwiio 588 Teic. yen. B cpaBuenun ¢ 2006 r. CHIDKEHUE 3aHS-
TBIX TIpou3onuio Ha 7,8 %, uro B abcomoTHOM BhIpaxkeHHH — 50 Thic. yen. Taxke 3HAYUTEITbHOE
CHIDKEHHE OBbLIO ONPE/EeNICHO M0 MOKA3aTeNi0 — CPeIHECTTMCOYHAs YMCICHHOCTh paOOTHUKOB Op-
TaHHU3aLHN.
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JlnHaMuka cpeaHero10BOH M CPETHECTTUCOYHON YNCICHHOCTH PAOOTHUKOB, 3aHATHIX
Ha IPeANpUATHIX pbIOHOI npoMbinuieHHocTH [IpuMopcekoro kpas B nepuoa 2005-2014 rr.

Ha mpoTspkeHUH BCero aHAJIM3UPYEMOro MepHoia BUIHA YeTKask TCHICHIIUS K COKPAIICHUIO
YUCJICHHOCTH PAOOTHUKOB OPTaHHW3alUi PHIOHON MPOMBINIIIEHHOCTH (CM. PUCYHOK). [To cpaBHe-
HUIO C OTYETHBIM TiepuoioM najaenue B 2014 1. cocraBmio 48,3 %, 4To B aOCOJIIOTHOM BBIpaXke-
HuM — 9,8 ThIC. Yelnr. Takoe cokpalieHrne BEI3BaHO MUPOBBIME (DHHAHCOBBIMH KPH3UCAMH, a TAKKE
HECTaOUIILHBIM COCTOSIHUEM SKOHOMHUKH. PaccMaTpuBasi moka3aTeu YUCICHHOCTH PAaOOTHUKOB U
3aHATHIX HA MPEANPUATHIX PHIOHONW MPOMBIIIEHHOCTHA, MOKHO CJENaTh BBIBOJ O TOM, YTO BCE
MOKa3aTesy 3a JAaHHBIH MepruoJl ObUIA 3HAYUTEIILHO CHU)KCHBI.

AHamm3upyst CPeTHECTHCOYHYIO YUCICHHOCTh PAOOTHUKOB Ha MPEANPHUATHSIX PHIOHOH Tpo-
MBIIUICHHOCTH 0€3 BHEITHMX COBMECTHTENEH M pabOTHUKOB HECIIMCOYHOTO cocTaBa B [Ipumop-
ckoM kpae 3a nepuon ¢ 2006-2014 rr. (Tada. 2), MOKHO MPOCIEINTh HETaTUBHYIO TEH/ICHITUIO
COKpAIIEHUS YUCIICHHOCTH PAaOOTHUKOB.
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Tabnuna 2
CpenHecnucoYHasi YMCJAECHHOCTh PA0OTHUKOB HA NPeANPUATHAX PHIOHOI
NPOMBINLIEHHOCTH (0€3 BHEIIHUX COBMeCTHTeJIell U PA00OTHHKOB HECIIMCOYHOI0 COCTABA)
B IIpumopckom kpae 3a nepuoa 2006-2014 rr.

T'on 2006 2010 2011 2012 2013 2014

KonnuecTBo yenoBek 18870 12726 12959 11907 12000 10522

[Ipumeuanue: cocTaBIE€HO aBTOPOM C UCIIOJIB30BAHUEM [2].

B 2014 r. mo cpaBuenuto ¢ 2013 r. cpeaHecnucouHas YUCIEHHOCTh PAOOTHUKOB Ha Tpel-
NPUATUSAX PHIOOTOBHOW MPOMBIIUIEHHOCTH CHU3MIach Ha 14,1 %, 4ro B aOCOMIOTHOM BBIpaxe-
Hun coctaBmiio 1 478 yen. Ilo cpaBHenuto ¢ 2006 T. YUCIEHHOCTh PAOOTHUKOB CHHM3HMJIACH Ha
79,3 %, 40 B aOCOJIOTHOM BBIpaXXEHUH cocTaBiisgeT § 348 uer.

3a Bech aHaNMM3UpyeMbIid niepro B [IpuMopckoM kpae HaOMrOAaach TCHICHIUS K COKpalle-
HHUIO CPEHECITMCOYHOM YMCIEHHOCTH pPAaOOTHUKOB HA MPEANPHUATUSAX PHIOOJIOBHOM MPOMBIILICH-
HOCTH (0€3 BHEIIHMX COBMECTUTENEH M paOOTHUKOB HECIIMCOYHOIO COCTaBa). MUHUMaJIbHOE KO-
JMYeCTBO PabOTHHUKOB ObLIO 3aukcupoBaHo B 2014 r. u coctaBuio 10 522 yen. Takoe cCHUXKEHUE,
NpeXJe BCEro, CBSI3aHO C MUPOBBIMH (prHAHCOBBIMHU Kpusucamu 2007-2008, 2010-2011 u 2014
IT., @ TAKKE C YXYALIEHUEM COCTOSHUSI SKOHOMHKH B 11€J10M. MUHMMaIbHOE yBEITUUEHUE YHUCIICH-
HOCTH pabOTHUKOB ObLT0 0TMedeHO B 2011 1 2013 rr. B mporieHTHOM OTHOIIICHHH MPUPOCT COCTa-
Bun 1,8 1 0,8 %, 94T0 B aOCOTIOTHOM BBIpaKEHUU cocTaBiseT 233 1 93 yenn. COOTBETCTBEHHO.

3a nepuon ¢ 2006 no 2014 r. cpeHeCIUCOUHAs YUCIEHHOCTh paOOTHUKOB HA MPEIIPUATHIIX
PBIOOIOBHOW MPOMBINIUIEHHOCTH B [IpMMOpCKOM Kpae B CpeHEM €XeroaHo cHikamack B 0,94
pasa, 4To B aOCOJIIOTHOM BBIpa)K€HHH cocTaBisieT 888 uen. B cpenHem 3a Bech mepHoja YHCIICH-
HOCTh paOOTHHMKOB C Ka)KJBIM TOJIOM CHI>Kaiach Ha 6 %.

Takum 00pa3om, MOXKHO cleslaTh BBIBOJ O TOM, 4TO pbIOHas oTpacib IIpumopckoro kpas
NEepEeXUBAET TPYAHOCTU U HETaTHBHBIE MOCIEJCTBUS CHM)KEHUS 00BbEMa MPOU3BOACTBA BOIHBIX
OMOJIOTUYECKUX PECYPCOB, YTO 3HAUUTENIBHO BIUSET HA COCTOSHUE 3aHATOCTH HACEJICHMS KaK B
PBIOHOI POMBIIIJICHHOCTH, TaK U PETHOHA B 11eJ0M. J[aHHas CIIOKMBIIAsACA TEHACHLUS, TPEXIE
BCET0, XapaKTepu3yeTcs OTTOKOM pabodell cuibl B PHIOHOM NMPOMBINUIEHHOCTH. JlJisi perieHus
c(hOpMHUPOBAHHBIX MTPOOIIEM HEOOXO0IUMO:

1) opraHn3oBaTh BMELIATEIbCTBO I'OCYJApCTBA M NPHUHATHE Mep AJIs CTAaOWIM3aLUU CIIO-
KUBIIEHCS CUTyaIluu B PHIOHOM TpoMBITIIIEHHOCTH [IprMopckoro kpas;

2) obecrieynTh co3aaHne HOBBIX A(P(EKTUBHBIX PAOOUHX MECT.

[ToxBOas UTOTH, MOXKHO CKa3aTh, YTO CO3JIaHUE HOBBIX 3(PPEKTUBHBIX pabounX MECT OyaeT
CHOCOOCTBOBATH 3aKPEIICHHUIO 3aHATOCTH HACENICHHs B PErHOHE, MOBHIIIEHUIO YPOBHS Oyiarococ-
TOSIHUSL JKUTEJIEH Kpasi U PACIIUPEHHOMY BOCIPOM3BOJACTBY paboueil CUJIbl, TEM CaMbIM IIPEOIO-
JIeBaTh CJIIOKUBLIYIOCS HETAaTUBHYIO TEHICHIIUIO.
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Y.S. Zhornyak, G.G. Borisov
Dalrybvtuz, Vladivostok, Russia

STATISTICAL ANALYSIS OF EMPLOYMENT PRIMORYE
IN THE FISHING INDUSTRY

The fishing industry of Primorsky Krai takes the leading place in the structure of the indus-
try and has a significant impact not only on the economy of the region and the Far East, but in
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general the whole of Russia. It makes a significant contribution to the economy and development
of the region. The fishing industry is a basic source of supply of Russian food: in the balance of
consumption of high-grade animal protein, proportion of fish products is about 30 %.

Caenenusit 00 aBropax: Xopusk fna Cepreesna, ®I'BOY BO «JlanbpriOBTY3», rpynna
36¢-312, e-mail: oksa sobaka@mail.ru; Bopucos I'puropuii I'ennagsesnu, ®I'6OY BO «/lans-
PBIOBTY3», rpymma 36c-312, e-mail: dv_griha@mail.ru.

YK 332.1

M.B. bapa6anoBa, C.IO. PakyTbko
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YCJOBHUSA ®OPMUPOBAHUS PHIBOXO3AMCTBEHHBIX KJIACTEPOB

Jaromces makue nouamus, Kaxk 9KOHOMUYECKUU U PblOOXO3AUCEEHHbIIL Klacmep, paccmMom-
DpeHbl YCosusi opmuposanus u pazeumus Kiacmepos 8 /lanbnegocmoyHom pecuoHe. Byphoe
paszsumue mexHoni02ul, 102UCMUKU, CPeOC8 MPAHCNOPMAa NPUBeio K momy, Ymo nepeoadd uH-
Gopmayuu, osudicenue GUHAHCOBLIX NOMOKOE CIMANU NPAKIMUYECKU MCHOBEHHBIMU, A MPAHCHOD-
MUPOBKa 2py308 — 0euiegou u Obicmpotl. B cea3u ¢ smumu saxcheuwumu hpakmopamu 0ocmu-
JHCEHUSL U YOEPIHCAHUS NPeBOCX00CMEA HAO KOHKYPEHMAMU CMAHOBAMCS He MONbKO UHHOBAYUU U
obpazosanue, HO U 83AUMOCEA3U MeHCOY NPeONPUAMUIMU, YO obecneuusaem ycio8us no co3-
O0aHUI0 cemesulx CMpPYKmyp — K1dcmepos.

OCHOBOMOJIOKHUKOM TEOPUM KJIACTEPHOI'O pa3BUTHs B AKOHOMMKE siBisieTca M. Ioptep, ko-
TOPBII M3y4mJl JaHHYIO HpoOIeMy MOCPEACTBOM HCCIEJOBAaHMS KOHKYPEHTHBIX MO3UIMHA Ipea-
NpUSATHI B Pa3IMUHBIX cTpaHax mMupa. M. [loprep oOpaTuii BHUMaHue HA TO, YTO KOHKYPEHTOCIIO-
COOHOCTh MMEET CBOMCTBO PaclpOCTpaHEHUs, nepeaadyn Onkaiimemy okpyskeruto [1]. Oraens-
Has OpraHu3alysi, UMEIIas yCTOWYMBBIE NMO3MLIMM HA MUPOBOM PBIHKE M CYIIECTBEHHYIO €0
JIOJII0, TOCTUTAET BBICOYAMILIEr0 YPOBHS KOHKYPEHTOCIIOCOOHOCTH. HeoThemieMbIMu COCTABIISAIO-
MU KOHKYPEHTOCIIOCOOHOCTH SIBJIAIOTCS 3 (PEKTUBHOCTD, BBICOKHE JOXObI, MACIITA0bl IPOU3-
BOJCTBA. Bce 3TO aeT BO3MOXKHOCTB TaHHOM OPraHW3allMM CHIKATh LICHBI 3@ CUET IMOCTOSHHBIX
pacxoJ0B, yBEJIMYMBATH 3aKYyIKH, BHEAPATh MHHOBAI[MOHHBIE pa3paboTku. Kak pe3ynpTar moBbl-
I1aeTC KOHKYPEHTOCHOCOOHOCTh MOCTABIIUKOB, MOKyHaTelell M KOHKYPEHTOB. Y CHJICHUE MapT-
HEPOB U KOHKYPEHTOB BO BHEILIHEW cpesie ele Oosee yCHIMBAEeT caMy OpraHM3aluIo, TAKUM 00-
pa3oMm, 3a cueT B3aMMHOMW Ieperayll KOHKYPEHTOCIIOCOOHOCTH MEXy OpraHM3alusMU yCTaHaB-
JMBaeTCS B3aMMOCBS3b, OOpasyercst «Imy4ok». Kak pe3ynbTar MOSBISETCS HHTETPUPOBAHHAS
CTPYKTypa — «kjactepy». TakuM o0pa3oM, kiacmep — UHTETPUPOBAHHAS CTPYKTypa, 0OBEIUHSIO-
1ast TpymIry reorpaduvyecky JTOKaTHM30BaHHBIX B3aMMOCBS3aHHBIX NPEANIPUATHIA U MPEANPHHAMA-
TeJeH, CBA3aHHBIX MEXIy cO00H B OOIIECTBO COLMAIbHO-3KOHOMHYECKHX IIeJIel U B3aUMHO o0ec-
MEYUBAIOIINX POCT KOHKYPEHTOCIIOCOOHOCTH yYaCTHUKOB [1].

OObruHBIe (POPMBI KOOTIEpAIIMA ¥ KOOPAMHAIIMU CYOBEKTOB KIACTEPHBIX CHCTEM XapaKTepH-
3YIOTCS CIICAYIOIMMH OCOOEHHOCTSMU: HATMYMEM TPEANPUATHHA-TUAECPOB, ONPEIEIISIONINX T0IT0-
BPEMEHHYIO XO35MCTBEHHYI0, HHHOBALIMOHHYIO U MHYIO CTPATErHIO BCEH CHUCTEMBI; TEPPUTOPUAIIb-
HOM JIOKaJTM3alue OCHOBHOW MacChl XO3SHUCTBYIOIINX CYOBEKTOB — YUACTHHUKOB KJIACTEPHOM CHC-
TEMbI; YCTOMYMBOCTBIO KOOIEPAIIMOHHBIX CBA3EH XO3SMCTBYIOUIMX CYOBEKTOB — YYaCTHHKOB
KJIACTEPHON CHCTEMBbI, TOMUHHUPYIOIIUM 3HAUEHHEM ITHUX CBS3EH I OOJIBIIMHCTBA €€ YyYacTHH-
KOB; JIOJITOBPEMEHHOM KOOpAMHAIMEN B3aUMO/IEHCTBHSI yUaCTHUKOB CUCTEMBI B PAMKax €€ OM3HeC-
IIPOrpaMM U CTPaTErMUECKUX LENIEH.
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Knactep oxBaThIBaeT BeCh MyTh MIPOU3BOJCTBA: OT HAYUHBIX Pa3pabOTOK, TOOBIUM WM MPH-
00peTeHHUsI ChIpbs AJIsl MPOM3BOACTBA 10 BBIMyCKa KOHEYHOro npoaykra. LleHTpoM kiactepa ya-
I11€ BCEro ObIBACT HECKOJBKO KPYIHBIX KOMIAHUNH-MHTErpaTopoB. Mexy yJ4acTHUKAMH KJlacTe-
pa COXpaHAIOTCS KOHKYPEHTHBIE OTHOILLICHHS, YTO SIBJISIETCSI €r0 OTIMYUTENFHONH 0COOEHHOCTHIO
OT JPYTUX UHTETPUPOBAHHBIX CTPYKTYP [2].

Kak npaBuiio, kiactepsl HallpaBJICHbI HA JTOCTHKEHUE CIIEIYIOIIMX LEIeH: MOBBIIIEHNE KOH-
KypEeHTOCIOCOOHOCTH YYaCTHUKOB KJIacTepa 3a CYeT BHEAPEHHS HOBBIX TEXHOJIOTHIl; CHUKECHUE
3aTpaT ¥ MOBBIIICHUE KAaueCTBa COOTBETCTBYIOMINX HAYKOEMKHX YCIYT 3a c4eT d(deKTa cuHep-
I'MU U YHU(UKALKUU TOJX0/I0B B KAYECTBE, JOITMCTUKE, MHKUHUPUHTE, THPOPMALIMOHHBIX TEXHO-
JOTHSIX U T.J.; OOECIIeYeHNE 3aHATOCTH B YCIOBHUAX PEPOPMUPOBAHUS KPYIHBIX MPEINPUATHI U
ayTCOPCHHIA; KOHCOJIUAMPOBAHHOE JIOOOMPOBAHUE MHTEPECOB YYACTHUKOB KJIACTEPA B pa3ivy-
HBIX opraHax BiacTu. IIpoBeleHHbIE 3a pyOeX oM HCCIIEAOBAaHMS MOKA3bIBAIOT, YTO KJIAcTEphbl
CTUMYJIMPYIOT 3HAUUTEIbHOE MOBBIIIEHUE TPOU3BOIUTEIILHOCTH U BHEpEHUE NHHOBalMi. Kom-
MAHUSl BBIUTPBHIBAIOT, UMESI BO3MOXHOCTh OOMEHHMBATHCS MOJIOKHUTEIBHBIM ONBITOM U CHHUYKATh
3aTpaThl, UCIIONb3Ysl OJHU U TE K€ YCIYTH U MOCTaBUIUKOB [3].

@DakTopbl, MOTUBUPYIOIIME MHTETPALIUIO PA3IMYHBIX (OPM M OpraHu3alMii B OTpacieBOn
KJIacTep: COTJacoBaHHbBIE TPEOOBAHMUS TOJOBHBIX COOPOYHBIX 3aBOJIOB K CBOMM MOCTAaBIIUKAM U
JUJIepaM; CHWKEHHE 3aTpaT Ha BHEJIPEHUE HOBBIX TEXHOJOTHI 3a cueT 3¢h¢dekra macuraba; 60-
nee 3h¢EeKTUBHBINA XapaKTep KOJJICKTUBHBIX WHHOBALMN B HAyKOEMKHUX OTPACIAX NPH BEPTH-
KaJIbHOM MHTErpaluy 1 rOpU30HTAIBHON KOONEpaluy IpHU ayTCOPCUHIE; YBEINYEHHUE MOTEHIIN-
aJIbHOTO PBIHKA MH)KUHUPUHTOBBIX M KOHCAJITUHTOBBIX YCIIYT; paclIMpeHue 10cTyna K uHdopMma-
UM O MOTPEOHOCTSAX PhIHKA M MPOJIBIKEHHE MPOAYKLUUH W YCIYyT Majoro OW3Heca Ha PBIHOK
KPYIHBIX MPEANPUATHI; MOBBIILIEHUE BO3MOXXHOCTH NPEANPUITUNA (B TOM YMCIIE MaJbIX) K MpU-
BJICUCHHUIO MHBECTHUIIMH, I'paHTOB; Oojee 3(h(dekTuBHAs cucTeMa BbIXoJa Ha 3apyOeXHbIX Maprt-
HEPOB U HOBBIE PHIHKHU.

ConmanbHO-5KOHOMUYECKHN dPQEKT KIIacTepa: MOBBIIICHUE MPOU3BOIUTEILHOCTH U KOH-
KypPEHTOCHOCOOHOCTH KOMIAHUNA M CEKTOPOB 3KOHOMHUKM; TOBBIIIEHHE MHHOBAIIMOHHOI'O MOTEH-
[yana; CTUMYJIMPOBAaHME HOBBIX KOMIIaHUI; MOBBIIIEHHE KOHKYPEHTOCIOCOOHOCTH M AKOHOMH-
4eCKOE pa3BUTHE PErHMOHOB; OOECIIEYEHHE 3aHATOCTH B PETUOHE, MOJIOKUTEILHOE U3MEHEHUE €€
CTPYKTYpBbI, TOBBIIIEHNE YPOBHS 3apaOOTHOM IJIaThI.

SnpoM peIOOIIPOMBIIIIICHHOTO KJIacTepa JOJIKHBI CTaTh KPYIHBIE phIOOPOMBIIUIEHHBIE Op-
raHu3aliy, Mo HalleMy MHEHMIO, OHU JIOJDKHBI 3aHUMATbCsl U J0ObIueH, U nepepadotkoil. Bo-
KpYT JIUIEPOB KJacTepa COCPEIOTOUMBAIOTCS KPYMHbIE, CPEIHUE U Majble pbl00OX03sIiCTBEHHbIE
IPEIIPUITHSI, KOTOPBIE MOTYT CIIELMAIM3UPOBATHCS HA BBIIYCKE OTACIBHBIX BUIOB IPOIYKLHUH,
OCYUIECTBJIEHUU OTJENbHBIX ONEpaLUid, J0ObIUEe PHIOBI U MOpPENpoAyKTOB. Kpome pbiGonpoMslii-
JICHHBIX TNPEANPUATUN yYaCTHUKAMU KIIACTepa JOJDKHBI CTaThb OPTraHU3allMH, MOCTABIISAIOIINE
OpyIus JIOBa, Tapy, OKa3bIBAIOIIME COMYyTCTBYMOmUE yciuyru. Kinacrep BkiIodaeT uH(ppacTpyK-
TypHBbIE 3BeHbS [4].

WHHOBaum sBISAIOTCS 0053aTEIbHOM COCTABIISAIONIEH KiacTepa, B 3TOH CBA3M CUUTAEM, UTO
PBHIOOTIPOMBIIIIICHHBIH KJIacTep AOJDKEH B 00s13aTEIbHOM MOPSIKE UMETh B CBOEM COCTaBE CTPYK-
TypY, pa3padaThIBAIONIyI0 HOBBIE BHIBI MPOJIYKIIMH, HOBBIE TEXHOJOTHH. DTO MOTYT OBITH HH-
ctutytel /IBO PAH, HUU JIBD®O, Benyumue By3bl.

KanpoBoe obecrieuenue ppIOONPOMBIIIIICHHOTO KjIacTepa MOTYT TaKKe OCYIECTBISATH BY3bl
— y4JacTHHKH Knactepa. [Ipu aTom coTpynaudecTBo OyneT, 0e3ycloBHO, B3aUMOBBITOIHBIM. Kia-
CTep M OpraHM3allii, BXOJSLIME B €ro COCTaB, OYIyT OINpENesATh IPUOPUTETHBIC HAlpaBICHUS
HAYYHBIX MCCIIEOBAHUHN, OCYIIECTBIATh UX (PMHAHCHUPOBAHUE, PE3YIbTATHl UCCIEJOBAHUIN MOy~
9aT MPaKTUYECKOE MPHUMEHEHHE, YTO MOBBICHT HE TOJIBKO KOHKYPEHTOCTIOCOOHOCTh PHIOOXO03sTii-
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CTBEHHOH JIEATEIIbHOCTH, HO U KOHKYPEHTOCIIOCOOHOCTh BY30B, OPTaHMU3ALMIO MPAKTHUK, COBEP-
IICHCTBOBAaHNE YUEOHBIX IUIAHOB, IIPUBJICUYCHHUE CIICIIMAINCTOB U3 PEAIbHOTO CEKTOpa B YUEOHBIN
npoliecc, TPYA0yCTPOUCTBO BBIITYCKHUKOB U T.II.

HyxHO co3naTh Takoll 5JKOHOMHUYECKUII MEXaHU3M YIIPaBJICHUs CUCTEMOH (KJIacTepoM), KO-
TOpbIi Obl oOecmeunn 3pQexTuBHOE (PYHKIMOHUPOBAHUE PHIOOMPOMBIIIJICHHOTO KlacTepa U
crocoOCTBOBaJ Obl MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH OpTraHM3aluii, BXOSIUX B €ro Co-
CTaB, & COOTBETCTBEHHO, U PbIOHON MPOTYKIIHH.

Amnanu3 peI00X03sSHCTBEHHON AeATeNbHOCTH 110 cyObekTam JIBDO mo3BoisieT HaM ciemathb
BBIBOJ[ O TOM, YTO PHIOOTPOMBIIUICHHBIN KJIACTEP MOKET OBITH CO3/IaH TOJIBKO B IBYX CyOBEKTaX:
ITpumopckom nnu KamuarckoMm kpasix. Ha ocHoBaHMM aHann3a MOTEHIUAIBHBIX BO3MOKHOCTEHN
3TUX CYOBEKTOB CUHUTAEM I€JIeCO00pa3HbIM MPEATIOKHUTh CO3aHNE PHIOOIPOMBIIIIIEHHOTO Kila-
ctepa B [IpumopckoM Kkpae.

MacuTaObl Kj1acTepa Mo3BOJISAT CHU3UTh 3aTPaThl, CBSI3aHHbIE C IPOU3BOICTBOM U IPOJaXKeH
PBIOHON MPOAYKLMH, YBEIUYUTh NPUOBLIL OT Mpojax. [Ipu 3ToM MeToAbl ynpaBieHHs KiacTe-
poM OyIyT HECKOJIBKO OTJIMYHBI OT METOJIOB, IPUMEHSIEMBIX B OTJIEIbHBIX PHIOOXO03HCTBEHHBIX
opranuzanusax. DpQeKTuBHas IeATETLHOCTh KJIacTepa U OTAEIbHBIX €0 3BEHHEB BO3MOXKHA MPH
BBINOJIHEHUH psiia TpeOOBAaHUI: MPO3PAYHOCTH B SKOHOMUYECKOM JEATEIIbHOCTU MapTHEPOB 110
MHTErpalii; HOBOTO MOJAXOJa ¢ TOYKU 3PEHUs yNpaBJIEeHUS M (pUHAHCAMHM, U JOTUCTHKOU. [Ipn
pa3IUYHBIX (OpMax B3aMMOOTHOIICHHH PBHIOOTOOBIBAIONINX U PHIOOTIEpepadaTHIBAOIINX TTPE/I-
OpUSITUNA OO0JBIIOE 3HAUEHHWE MMEET BHIOOp BAapMAHTOB HAJIOTOOOJIOKEHMSI U OyXraaTepcKkoro
ydera, HarnboJiee oJTHO 00ECIIeYNBAIONTNX MUHUMHU3AIINIO HAJIOTOBBIX IIATCKEH.

Takum 00pazoM, co3naHue PBHIOONPOMBIIUICHHOTO KJacTepa IO3BOJIMT PELIUTHh HIMPOKHHA
CIEKTP 3KOHOMUYECKHX, COLMAIBHBIX M MHBIX MpobieM. B ycnoBusx kiacTepa MOBBICUTCS KOHKY-
PEHTOCIIOCOOHOCTh BBIMTYCKaeMOM phIOHON MPOIYKIMHU 3a cueT o0ecrieueHus (akTopoB, HAa HEE BO3-
JIEUCTBYIOIIMX, @ COOTBETCTBEHHO, BO3PACTET KOHKYPEHTOCIIOCOOHOCTh U CAMUX IIPOU3BOUTEIIECH.
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CONDITIONS FOR THE FORMATION OF FISHERY CLUSTERS

The article describes concepts such as economic and management cluster, the conditions of
formation and development of clusters in the Far East. The rapid development of technology, lo-
gistics, means of transport led to the fact that the transmission of information, financial flows
have become almost instant, and cargo transportation — cheap and fast. In this regard, the most
important factors in maintaining superiority over the competitors are not only innovation and
education, but also the relationship between the companies that provide the conditions for the
creation of network structures — clusters.
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WHHOBAIIMOHHAS TEATEJBbHOCTH PHIBHOM OTPACJIA
KAMYATCKOI'O KPAS

Paccmampusaromea npobremuvl ocywecmenenuss UHHOBAYUOHHOU 0eslmeIbHOCMU 8 PblO0X0-
3s1icmeenHou ompacau. Mnnosayuonnas oeamenbHoCms npe0CcmasieHa KaK CIONCHbILL npoyecc,
KOmopbli mpedyem KOMHIEKCHO20 N00X00a K pPeueHUur0 op2aHu3ayuoHHO-mexXHU4ecKux, dKOHo-
MUYECKUX U Opy2uxX 80NPOCO8 C Yeblo NOBbIUUEHUS Pe3YIbmMamUeHOCMU, KOHKYPEHMOCNHOCOOHO-
cmu pblO6OX03AUCMBEHHBIX NPEONPUSMULL.

JUJ1sl TOBBIIICHUST YPOBHS CPEIHEIYIIEBOIO MOTPEOICHHS PhIOBI M PHIOHBIX TOBAPOB M JIOBE-
JIEHUS €T0 JI0 peKOMEHAyeMOor HOpMHI (23,7 KT B roj1) HEOOXOAMMO MPEAYCMOTPETH COOTBETCT-
BYIOLIEE NMPOU3BOJICTBO MUILEBOM PHIOHON MPOTYKIMHU, YTO BO3MOXKHO 32 CUET yBEJIWYEHUS BbI-
JIOBa MPOMBICIIOBBIX OOBEKTOB M WX IMOJIHOM KOMIUIEKCHON mepepaboTku. (s 3TOro, B CBOIO
ouepesib, HEOOXOAUMO OCYIIECTBUTh TEXHUUECKYIO MEPEBOOPYKEHHOCTh U OOHOBJIEHHE ACHCT-
BYIOILIETO PBHIOOIIPOMBICIOBOTO (PJIOTAa M MPOJOJDKUTH MPOBEACHUE PAa0dOT MO COBEPIICHCTBOBA-
HUIO MaTepHaIbHO-TEXHUUECKOM 0a3bl OeperoBbIX 00pabaThIBAIOMIUX MPEANPUATHI 3a CUET BHE-
JIpEHUS TIEPEIOBBIX TEXHOJIOTHI M UCIOJIB30BaHUsI COBPEMEHHBIX CPEJICTB MEXaHU3ALUU U aBTO-
MaTHU3alluu NIPOU3BOJICTBEHHBIX MPOILIECCOB MEPEepadOTKU BOAHBIX 00BEKTOB Mpombicia. [Ipuuem
HEJb3sl HE OTMETUTh, YTO PAa3BUTHE MAaTePHAbHO-TEXHHUECKOW 0a3bl phIOHOTO X03siCTBA B YKa-
3aHHBIX HAIPABJICHUSAX BO3MOKHO JIUIIb MPU HAIUYUH TOCTATOYHBIX MHBECTULIMOHHBIX PECYPCOB
U 0COOEHHO TEX W3 HHUX, KOTOpbIE OyAyT HampaBlieHbl Ha pa3pabOTKy W BHEAPEHHE HAyYHO-
TEXHUYECKUX HOBIIECTB B MPOU3BOACTBO, T.€. UHHOBAIUH [1].

WHHOBalMOHHAs IEATENFHOCTh HA PHIOOXO3AWCTBEHHOM MPEINPUATUN MPEICTaBISET cOO0M
CJIO’KHBIM, MHOTOIICJICBOM TPOIIECC, TPEOYIONIHA BCECTOPOHHETO KOMITICKCHOTO MOIX0/a K pelie-
HUIO OpPraHU3allMOHHBIX, TEXHUYECKUX, SKOHOMUUECKHX, MAPKETUHTOBBIX BOIIPOCOB C LIENIBIO pa3-
pabOTKH HOBBIX HAayKOEMKHX TEXHOJOTHH M METOAOB YIpaBJieHUs, OOHOBIIEHUS MaTepHaIbHO-
TEXHUYECKOM 0a3bl U MOBBIILIEHUS] pEHTA0EIbHOCTU pabOThl phI00X035IICTBEHHBIX NPEAIPUITUH.

PribHas otpacns KamuaTckoro kpasi urpaet Bce 60jee CyIIeCTBEHHYIO pOJib B PhIOOJIOBCT-
Be Poccuiickoit ®denepannu. BoimoB peiObl B HEPHIOHBIX 0OBEKTOB B IMOCIETHUE TOIBI TTOCTOSH-
HO yBenumuuBaercs u poctur B 2009 r. 21,4 % o0miero BbIJIOBA MPOMBICIOBBIX OOBEKTOB IO
ctpane. brnarogaps stomy nons Kamyarckoro kpas B 00IIEpOCCHHCKOM MPOU3BOJCTBE IHILE-
BOH pBIOHOI npoaykiuu Bozpocia 110 21,3 %. OcHoBy npousBoacTBa 31oil mpoaykiuu(71,0 %)
COCTaBJISIET MOpPOKEHas pbl0a MEPBUYHONW 00pabOTKM (TOTpOIIeHAs] o0e3riaBiIeHHAs, MOTPO-
IIeHas C TOJIOBO, HepasJenanHas), Toraa kak ¢uie u gapur — 2,5 %. OcHOBHasi IpUYMHA 3TO-
ro — UCTOJIb30BaHUE (PU3MUECKH M3HOLUIEHHOTO U MOPAJIbHO yCTapeBUIEro 000pynoBaHus. Y Be-
JMYeHnEe 00BbEMOB MPOU3BOJICTBA KOHKYPEHTOCIIOCOOHON MPOIYKIIMHU YIIYYIIEHHOTO acCOPTH-
MEHTa BO3MOXXHO JIMIIb B CIydae IPOBEJIECHUS NEPEBOOPYKEHUS, MOJECPHU3ALMU U 3aMEHBI
ATOTO 00OpPYI0BaHMs HA OCHOBE BHEAPEHUSI MHHOBAIWH [ 1].

Taxxke ymTydlmuTh CUTYalMIO MPOU3BOACTBA B Kpae MOTYT IOMOYb BEHUYPHBIM OM3HEC, BEH-
qypHOe (pruHAHCHPOBAHUE.

BenuypHbiii OM3HEeC — pUCKOBAaHHBIM HAyYHO-TEXHUYECKUH MM TEXHOJIOTHYECKUN OW3HEC.
BenuypHblii Ou3Hec sBIsIETCS MPOU3BOAHBIM OT HAayKH, (DyHIAMEHTAIBHON M TPUKIATHOU, U
MOSIBUJICSI HA CBET Kak TpeOOBaHHE YKOHOMHYECKOTO Pa3BUTHUS B KQUECTBE HEIOCTAIOLIETO 3BEHA
MeX1y HayKOH U MPOU3BOICTBOM.
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CymecTBytoT 1B€ (pOpMBI BEHUYPHOTO NPEANPUHUMATENBCTBA: CAMOCTOSITENIbHBIM pUCKO-
BbIi OWM3HEC M MPOEKTHI KPYIHBIX KOMIAHUH. PUCKOBBIN OM3HEC (YHKIMOHHPYET OOBIYHO B
(dbopme ManbIX MHHOBAILIMOHHBIX NpPEANpUATHHA. B 3amagHol npakThke Takue pUpMbl OCHOBBIBA-
I0T MHXEHEPBI, YUEHbIE U W300peTaTesy, CTpeMsIIMecs K KOMMEpLIUaNIU3alil HaAyYHbIX U TeX-
HUYECKUX NOCTHKEHUH. CTapTOBBIM KAIMTAJIOM MOTYT CIY)KUTh JIMYHBIE COEpEKEHHS yupeau-
Tesiel, HO Yalle BCero COOCTBEHHBIX CPEJCTB ObIBAa€T HEJOCTATOYHO JUIS BOIUIOIIEHUS UACH B
Xu3Hb. [103TOMY BO3HMKAaEeT HEOOXOAMMOCTh B OAHKOBCKOM KpeAauToBaHUH. Jlaseko He Bce OaH-
KU TOTOBBI MPEOCTABIATh PUCKOBBIN KalluTal JUIsl «PacKpyTKW» WHHOBALMM, U MOMCK KPEAUT-
HOTO YUpEXKAEHUs, KaK MPaBUIIO, 3aHUMAaeT HEKOTopoe BpeMs. IlepcreKTHBHbBIE PUCKOBBIE MPO-
eKTbl (PMHAHCUPYIOTCS WHBECTOPAMHU Ha OCCIUTATHOW M OE3BO3BpPATHOM OCHOBE, O€3 KPEIUTHOTO
obecrnieuenus. Ilpu 3ToM mosrydyeHHblE BEHUYpHOU (QUPMOI pecypchl HE MOTYT ObITh M3BSATHI B
TEYEHUE BCETO NEpUOoJa AEHCTBUs N0roBopa. MIHBECTUPOBAaHHBIN KAalMTaJl BO3BPAIIACTCS I0CIIE
BBIX0/Ia AKIIMHA BEHUYPHOTO MPEANPUATHS HA OTKPBITHIN PHIHOK.

Pasmep mpuObLTH MHBECTOpa OMpEIENseTCs] KaK Pa3sHOCTh MEXKIY KYPCOBOW CTOMMOCTBIO
naKeTa akIUil BEeHUypHOU (UPMBI, IPHHAIJICKAIIETO PUCKOBOMY WHBECTOPY, U HA4YaJIbHOH CyM-
MOW CpeACTB, MHBECTUPOBAHHBIX B MPOEKT. 10151 HHBECTOpa OroBapUBAETCsl B KOHTPAKTE U MO-
ket pocturath 80 %. Kak cieactBue nHBECTOp NpeBpaIiaeTcs B COBIaAEbIa PUPMBI-HOBATOPA,
a MHBECTHUPOBAHHBIM KalWTal, MO CyTH, CTAHOBUTCS B3HOCOM B YCTaBHBIH (DOHI BEHUYPHOTO
npeanpusaTis. BHyTpeHHHE pPHCKOBBIE NMPOEKThl pealu3yroTcs WHHOBALMOHHBIMU MOJpa3iene-
HUSIMM KPYTIHBIX KOMIIAHMM B LIEJIAX OCBOEHHUS HOBBIX PBIHKOB. B OTAENBHBIX Cilydasx Takue
MOJPAa3/ICIEHUs] MOTYT OBITh PEOPraHNU30BaHbl U 000COOJIEHBI AJISI MAaCCOBOTO BBIITyCKa pa3pado-
TAHHOT'O MPOJYKTA.

N3BecTHa Takxke NpoMeKyTOouHast (popMa MeKAy PUCKOBBIM OM3HECOM U BHYTPEHHUMH HH-
HOBAIIMOHHBIMHM TIPOEKTAaMH — COBMECTHBIE MNPEINPHUITHS HAa OCHOBE OOBEIMHEHUS KPYMHOUN
KOMITaHUU U HeOoMbIIoi pupmbl-HOBaTOpa. Manas ¢pupma pazpabaTbiBaeT HOBHUHKH, a KPYITHAs
KOMIaHUsl (MHAHCUPYET NHHOBALMOHHBIE Pa3pabOTKH, IPEOCTaBIsIeT 000PYJOBaHUE, TIOMOIaeT
HAJIaIUTh KaHAJIBI CObITa, OepeT Ha ce0s MOCIePOaaKHOE 00CITy)KUBaHNUE.

I'maBHas 3amadya BeHUYpPHOTO (PMHAHCHPOBAHUS — POCT KOHKPETHOro OM3HEca MyTeM Ipe-
JIOCTaBJICHUS OIPEEIIEHHON CYMMBI JICHEXKHBIX CPEJICTB B OOMEH Ha JI0JII0 B yCTAaBHOM KaruTale
WM IPUOOPETEHNUs TaKeTa aKIuH.

BonbmMHCTBO KOMIAHUN paHO WM MO3IHO CTAJKHBAETCS ¢ HEOOXOIMMOCTBIO (PMHAHCUPO-
BaHUs U3 BHEIIHUX UCTOYHUKOB. Bce MexaHM3MbI PUBJIEUEHHSI CPEICTB MOKHO YCIIOBHO pasjie-
JUTh HAa YEThIpE IPYMIbl B 3aBUCUMOCTH OT MX JIOCTYIIHOCTH Ha PA3IMYHBIX CTAAMAX Pa3BUTHUS
KOMIIaHUHU:

* TIOJIy4EHHUE CPEJCTB U3 OIO/PKETHBIX MCTOUHUKOB U B paMKax CIELUANbHBIX (peepanbHbIX
pOTrpaMM;

* IOJTyYeHHNE KPEIUTOB, CCY WM 3aiMOB B 0aHKaX M IpyTruX (PMHAHCOBBIX CTPYKTYpax;

* IPUBJICUEHUE NPSMBIX U BEHUYPHBIX NHBECTULIUN;

* [IPUBJICYEHHUE CPEJICTB IyTEM BBIITYCKa M Pa3MEILCHHsI LIEHHbIX OyMar.

[TakeTbl BeHUypHOTO (pMHAHCHUPOBAHUSI MOTYT OBITh PAa3IMYHOrO THMA. Tpems OCHOBHBIMU
ABIIAIOTCS:

OOBIYHBIE AKIIUH;
HPUBUIETUPOBAHHBIEC AKLIUY;

e KpEIuT;

e KPEAWT WM BEHUYPHBIM KanuTal.

B nanno# cutyanuu ¢ peIOHOM MPOMBIIUIEHHOCTHIO HEOOXOIUMO U TO U Apyroe. Henb3s 3a-
MEHMTb OJJHO ApyruM. Hy’KHO MCTIOIb30BaTh KaXkIblii KOMIIOHEHT 110 HA3HAYEHHIO:

1. BeHuypHBIi KanmuTaa JOJDKEH MCIIOJIb30BAaThCS B PAHHUX payHIAX A (UHAHCHUPOBAHUS
HAy4YHO-HCCJIEI0BATEIbCKUX Pa3padOTOK M Pa3BUTHUSA, IJISl CO3JIaHUS MPOIYKTA, B MOCIEIYIOMIUX
payHaax — JUIsl MOKYTIKM HEHHbIX OyMar, MapKeTHHIa U YCKOPEHUS TEMIIOB POCTa.

2. Kpenut nosmkeH ObITh MCNOIb30BaH AJISl CO3/1aHUs 0OOPOTHOrO KamnuTajga M MOCTPOCHUS

UHPPACTPYKTYPBHI.
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Kpenut 0o0ObluHO ciepyeT 3a BeHUYpHbIM KanuTanoM. Kpeaut obxonuTcs aemeBiie, 4eMm
BEHUYPHBIN KalUTAIL

HeoOxonumMo npuHUMAaTh B pacdeT, YTO BEHUYpPHbIE MHBECTOPHI MOABEPralOT CBOM JCHEXK-
HbI€ CpeCTBa OOJbIIEMY PUCKY M IO3TOMY MOTYT PAacCUMUTBHIBATh Ha 0oJjiee BBICOKMH JOXOA OT
VHBECTHULIHI.

Hy’xHO noHumath, 4To 4yeM ObICTpee YCTAHOBJIEHBI CBSA3M C OaHKaMH, TEM Jydlle. DTO IO-
BBICUT JIOBEpHUE MOTEHIIMAIBHBIX HHBECTOPOB U TIOMOKET CO3/1aTh OJaronpHsTHBIEC YCIOBUS IS
IIOJIyYEHUsI KPEAUTOB B JAJIbHEHIIIEM.

Ecnu npuaep)xuBaThCsi MPEAIOKEHHON CTpaTeruu, TO MHHOBALIMOHHAS JESTEIbHOCTb PhIO-
HOM oTpacian Kamyarckoro kpasi yCKOPUTCS M HAyHET pa3BUBAThCS B 0OJ€€ BBHICOKOM TEMIIE,
CJIEZIOBATENIbHO, TIOKA3aTEeIH BbIIOBA PHIOBI BO3PACTYT B J]Ba pa3a, a 3TO HE MOXKET HE pajioBaTh.
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J.1. ConoBbeBa
®I'BOY BO «/lanbpsioBTY3», I'. Bragusoctok, Poccus

UHHOBAIIMOHHAA AKTUBHOCTD NPEJANPUATUN PBIBHON OTPACJIA

Paccmompena npobaema Huzkou uHHOBAYUOHHOU AKMUBHOCU NPEONPUAMUL PbLOHOU OM-
pacau. Heoocmamok gpunancogvix pecypcos, craboe obHOGIEHUEe OCHOBHBIX NPOU3BOOCHBEHHbIX
@ornoos, craboe unsecmupoganue ompaciu co30aom mpyoHoCmu 8 0CYWecmsieHuu UHHOBAYU-
OHHOI OesmenbHOCHU.

[Ipobnema HHU3KOW MHHOBAIIMOHHON AaKTUBHOCTH MPEINPUSTHA pPHIOOTPOMBINUICHHOW OT-
paciy onpeenuia Heo0X0AUMOCTh BCECTOPOHHETO 00CYKIEHUs JaHHOTO Bompoca. IMeHHO aiist
atux nener 29-30 centsaops 2016 r. cocrosuics X1 MexmayHapoIHBII KOHTpECC PHIOAKOB, KOTO-
pblit coOpan Bo BiiaguBocToke npenctaButene (eaepaibHbIX U pETHOHAIBHBIX OPIaHOB BIIACTH,
OusHeca, Hayku U obmmecTBeHHOCTH. Dopym 3apeructpupoBan 476 yuacTHUKOB u3 10 cTpaH.

Ha dbopyme Obu10 3amMedeHO, YTO aKTUBHOE JABMKEHHE B PHIOOXO3SMCTBEHHOM KOMILIEKCE
€CTb, HO HY>KHO €Ill¢ OTBETUTh Ha Psijl BOIIPOCOB, a I 3TOr0 HEOOXOAUMO ONPEAECIIUTHCS C 10J1-
rOCPOYHOM CTpaTeruel. B HbIHEIIHEM BHUE OTPACIb BO3MOXHOCTH JUIS pOCTa McYepliana, U He-
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o0xoauMa HOBas MOJEIb Pa3BUTHUA. g CTHUMyJIMpOBaHUS WHBECTULMOHHOW aKTUBHOCTH Ha
TOCYpPOBHE YK€ celuac MpeUIOKEH psii MEXaHM3MOB, PACCUUTHIBAIOT BJIACTU M Ha 3(Q(EeKT OT
BBIJICJICHUS] «HNHBECTKBOTY.

O ToM, HACKOJBKO pecypcHasi 6a3a OCHOBHOTO MPOMBICIOBOTO OacceitHa — JlampHeBOCTOU-
HOT'0, TIO3BOJIIET PEalM30BbIBATh IJIAHBI MO YBEJIWYEHHUIO BBUIOBA, paccKa3all 3aMECTHTENb JU-
pextopa TUHPO-Ilentpa Anekceii baiitantok. Ilo ero cioBam, B mocieanue rojsl 00beMBbl J0-
ObIum B OacceifHe TOCTaTOYHO YCTONYMBHI — MOpsIKa 3 MIIH T. DOPMHUPYIOTCS OHU B Macce CBOEH
3a cuer MuHTas (50-55 % ot oOmiero 6accelfHOBOro BbUIOBA) U HECKOJIBKHX JAPYTHMX BOCTpeOO-
BaHHBIX OOBEKTOB: CEJIb/IH, JIOCOCs, Kpaba, TPECKU U Jp.

B 10 e Bpemsa B JlampHEBOCTOYHOM OacceiHe CYIIECTBYET OOJBINOE KOJWYECTBO TPYMI
00BEKTOB, KOTOPBIE HE OCBAWBAIOTCSI IPOMBIIIIEHHOCTHIO B TIOJTHOW MEpe MM BOBCE HE MPUBIIE-
KalOT BHUMaHue pbi0akoB. MIMeHHO B 3Toil HUIIE, 1o ciaoBaM Auiekcest balitantoka, u kpoercs
MOTEHIIMAJ HapalllMBaHUs yJIOBOB U pa3BUTHsI phIOOJIOBCTBA.

B nenom Takue pesepBHble npoMbicioBble 00bekThl crienuanuctsl TUHPO-Llentpa pazne-
JIUIU Ha Tpu Tpymnsl. K nepBoii oTHEeCeHb! TpaiuIIMOHHbIE BU/IbI, JOOBIYY KOTOPBIX MOKHO BECTH
CYILECTBYIOIIMMH OPYAMSIMH U CPEACTBAMH JIOBA, HO NMPUYHMHA HEAOOCBOCHUS — OIPAHUYCHHBIN
PBIHOK COBITa M HU3Kasl 3aMHTEPECOBAHHOCTh B ACCOPTUMEHTE MPEIaraéMoi POy KITUH.

Bropast rpynna — 3To HEOCTaTOYHO W3YUYEHHBIE B IUIAHE MPOMBIIIJIEHHOIO OCBOEHUS 00b-
€KTBl, B IEPBYIO OUYEpEb TOHHBIE.

U TpeThst rpynna — 3To TpaJULMOHHbIE IPOMBICIOBbIE OOBEKThI, BEJIMYMHA BBIJIOBA KOTOPBIX
3aBHUCHUT OT ILIEJIOT0 KOMIUIEKCA MPUPOAHBIX (PAaKTOPOB, BIMSIONUX HA MX CKOIUICHHUS U MPOMBI-
CJIOBYIO JIMHAMUKY (capauHa, CKYMOpPHS | 1Ip.).

HHTEHCHBHBINM PUPOCT IPOMBICIa 3TUX BUAOB BBP, 110 olleHKe HayKu, MOXKET MPUBECTH K
YBEJIMUEHUIO BBUIOBA JI0 COTEH ThIcAY TOHH. [IpM 3TOM, Kak OTMETWJ Y4YEHBIH, OM3HECY Ba)KHO
YUUTBIBAaTh U TO, YTO MHOTHE M3 HEOOCBAUBACMBIX CETOTHS O0OBEKTOB MPEICTABIISAIOT LIEHHOCTh
B KAa4eCTBE MCTOYHHMKA IOJYYEHHs] KOPMOBOM, TEXHUUYECKON MPOAYKLHUH, U 3TOT PBIHOK TaKkKe
HE00XO0IMMO OCBaNBaTh.

Kpome 3toro Ha dopyme ObIT pacCMOTPEH YHUKaIbHBIA onbIT CaxanuHa, rie HaOmoaaeTcst
MHUIIMATUBA B Pa3BUTUN OTpaciu. Ha cerogHsHuil 1eHb B OCTPOBHOM PErHOHE pealu3yroTCsl He-
CKOJIbKO TIPOEKTOB, HAIPABIICHHBIX Ha pa3BUTHE PHIOHOTO XO03siicTBa. Bce OHM BMUCHIBAIOTCS B
KOHTEKCT nopy4deHui, kotopsle IIpesunent Brnagumup Ilytun nan no uroram Ilpesunnnyma I'occo-
BeTa: «OCHOBHAs 3a/1a4a, KOTOPYIO MBI PEIIAEM 3TUMH IIPOEKTaMH, — 3TO CO3JaHUE YCIOBUH UL
pa3BuTUs NpUOpexHbIX Tepputopuil CaxanuHckoil obmactu. [IpoekThl HampaBiIeHbl Ha pa3BUTHE
MIPOMBICIIA, OEPETOBOI MepepadOTKH U HA ONITUMHU3AIIMIO 000POTa PHIOBI 1 MOPETIPOTYKTOBY.

[lepBas mporpamma, nosnyuuBiuas Ha3BaHue «Tpu xBocTa», cTapToBasia B 00J1acTH B anpese
2015 r., B manpHeHIIeM MOJIy4YWJIa pa3BUTHE MO HECKOJBKUM HampasiieHusM. [IpoekT nmpusBaH
o0ecrneyuTh pa3BUTHE PHIOOJIOBHOTO TypU3Ma, IOMOYb B caMOOOECIICUeHUH HaceleHHs 001acTh
cBexxel ppIOoi M MopenpoaykTamu. OTAenbHOE HAIlpaBlICHHE — CO3JaHHE BO3MOXHOCTEH IS
CaMO3aHATOCTH KUTeNeH mpuOpexHbIX ceil. [ peanusanuu nporpaMMbl HCHOIb3YETCs LETbIN
ps1 MEXaHU3MOB B Pa3HbIX cdepax.

Bropast mporpamma — pa3BuTHE O€pPETOBBIX MepepadaTHIBAOIINX MPEIIPHUITHIA: 4TOOBI MaK-
CHUMaJIbHO WCIOJB30BaTh pecypcHyto 0a3zy. OcHoBHas (opma MOIAEPKKH MPEANPUATHH B paM-
Kax 3TOM MporpaMMsbl — BEIpaBHUBAHKE Tapu(OB Ha DIEKTPOIHEPTHUIO IJIsi IPOU3BOJICTB, Iiepepa-
0aThIBAIOILMX HEJIOCOCEBbIE BU/BI PbIO. 3aMIpesl MpaBUTEIbCTBA MPUBENI KOHKPETHBIE PE3yIbTa-
Thl peaJIn3allMi HHULUATHUBBI.

W Ttperbe HampaBiieHue, MOJyYMBIIEE IMUPOKOe pa3BuTtue B CaxaamHCKOW 00JacTH, — IO-
BBIIIIEHUE JTOCTYNHOCTU mpoaykuuu u3 BBP nns mectHoro nacenenus B 1enom. Ilorpebienue
PBIOBI caxajaMHIIAMU (C YyYETOM caMO00ecIeueH sI) CErOIHsI COCTaBIsAET MopsAaKa 33 Kr Ha 4eso-
BEKa B I'O/I.

HesameuennsiM octasics u onblT XabapoBckoro kpas. B mocnemanue ronpl XabapoBckuit
Kpail IEMOHCTPUPYET POCT MO BBIIOBY: IO 00BeMaM JOOBIYM Kpail MpOJOKAeT 3aHUMATh YeT-
BepToe mecto B JIDO, Ho nons ero yBenmuuuiachk ¢ 8 % B 2010 1. 1o 11 % B 2015 r. O0beMBI BbI-
JIOBa MO UTOTaM IMPOLUIOro roja cocraBuiu 6osee 315 toic. T. Ha 47 % no cpaBuenuto ¢ 2010 r.
YBEJIMYEH BBINTYCK pbIOHON poaykiuu (258 Teic. T B 2015 1.).
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Cy1ecTBeHHO BBIPOCIIH B Kpae M MHBECTUI[MOHHBIC MOKA3aTeIn: 00bEM CPEJCTB, BIOXKEH-
HBIX NPEANPUATUSIMU OTPaciii, COCTaBWI B mpouuioM roay 530 muH py6., wim 136 % x 2010 r.
Jlis yBenuueHus: oObeMa MHBECTUIIMH PErMOHAIBHBIMU BJIACTSMH COBMECTHO € (hefepallbHbIMU
KOJIJIETaMH BeJIeTCsl paboTa 1O PELICHUIO BOIIPOCOB MEPEBOa 3eMellb JIECHOro (POHAA B 3eMIIU
MHBIX KaTerOpWi UIs pa3MelleHus: peioorepepadaThIBalONINX W PHIOOBOIHBIX 3aBOJIOB. Kpome
TOT0, OJTOTOBJIEH NPOEKT co3faanus B HukomaesckoMm paitone TOPa ¢ BO3MOXKHOCTBIO pa3BUTHUS
riy0okoi peidonepepaboTK Ha Oepery U OpraHu3aly CyJJOPEMOHTA.

Bonpimas pabora B kpae BeeTcs B 00JIaCTH COXpPaHEHHS BOJHBIX OuopecypcoB. B 6oproe ¢
OpakOHbEPCTBOM, B NEPBYIO ouepelb B OacceiiHe p. AMyp, y4acTBYIOT HE TOJIBKO MHCIIEKTOPBI
pBI00OXpanbl (XabapoBCKOTO Kpas U APYTUX PErHoHOB Poccum), MX KOJIJIETH M3 MPaBOOXpaHH-
TEIBHBIX OPTraHoOB, HO W OW3HEC, OOIIECTBEHHOCTh, Ka3auecTBO. Kak oTMedaroT B permoHe, BO
MHOI'OM YCIEX HBIHEIIHEH J0COCEeBOM MyTHHBI U Pe3yJIbTaThl 3aKJIAJAKH UKPbI HA OCETPOBBIE 3a-
BOJIBI Kpasi ObLTN 00eCTieYeHbl KOMIUIEKCHBIM IMOAXO0I0M K BopocaMm oxpaHsl BBP.

OCHOBHBIM 0apbepoM Ha IyTH MOBBIICHUS YPPEKTUBHOCTH MPOMBICTA, KOTOPBIA MOKa HE
yaJ0Ch YCTPAHUTh, OCTAETCs 3HAUUTEIbHOE MOpaJIbHOE U (pu3ndeckue craperue ¢uora. OqHa-
KO Kpail uMeeT cOOCTBEHHBIN NOTEHIHAN B chepe CyIAOCTPOCHUS: Ha TeppuUTOpun padorator Xa-
0apoBCKUN U AMYpPCKUI CyOCTPOUTENBHBIE 3aBO/IbI, KOTOPHIE CETOAHSI BHIIOJIHAIOT OOOPOHHBIE,
rpakJaHCKHE 3aKa3bl U BBIPAXKAIOT MOJIHYI TOTOBHOCTh BKJIIOUUTHCS B pabOTy 1O CTPOUTENHCT-
BY CYyJIOB PBIOOIIPOMBICIOBOTO (hiioTa.

OxHa U3 KIIIOYEBBIX HOBALMK — HEOOXOIUMOCTh IPECTABICHUS MHBECTHIIMOHHBIX MPOEK-
TOB JJIs ITOJIy4YEHUs JOJU «MHBECTKBOT». M3MeHunuch TpeboBaHusl K MHBECTULIMOHHBIM IIPOEK-
taM. OTOOp KBOT OCYNIECTBIISIETCS CJIEAYIOIUM 00pa3oM: Ha MEepBOM 3Tame — oTOOp 3asiBOK,
OCHOBHO€ TpeOOBaHNE — HAIMYME OAHKOBCKUX rapaHTHUI; BTOPOIl 3Tan (B Cily4yae MPEBbIIICHUS
3a8BOK) — ayKLUMOH Ha MOHWXXEHHE JI0JIU «UHBECTHUIIMOHHOW KBOTBI». Tak MOYKHO pacHIMpUTh
KpPYT YYaCTHUKOB, €CIIU 3asiBUTeNel okaxeTcs Ooibiue. [lo utoram orbopa ¢ mHBECTOpamMu Oy-
JIET 3aKITI04YeH 10ToBOp. KBOTHI OymyT BeIZaBaThCS Ha 15 jeT mociie caauu U BBEIEHUS 00BEKTa
B JKCIUTyaTallUI0 U COOTBETCTBUS €ro HEOoOXOAMMBbIM TpeboBaHusM. KBoThl OyayT pacmpene-
JATHCA 110 JAOJSIM.

D¢ hekTHBHOCTH MCTIOIB30BAHUS «HMHBECTUIIMOHHBIX KBOT» BO MHOTOM Oy/€T 3aBHUCETHh OT
TOTO0, KaK JIBMDXKETCS] MPOAYKLUS U3 pallOHOB MPOMBICIIA U NepepaboTKH B pailoHbl MOTPEOICHHUS.
I[To cnoBam 3amecturens pykooautenst PocpsidonoBcrBa Bacunus CokonoBa, EHTpaIbHbIA Ha
CETOJIHAIIHUN JIEHb JIOTHCTHYECKUH y3€el JUIsl JAIbHEBOCTOYHOM phIOBI — BiannBocTok — ocTaer-
Csl «OYTBUJIOYHBIM TOPJIBIIIKOM», KOTOPOE pblOHAs MPOIYKIMS U3 T0/a B ToJ MPEoJ0JIeBaeT C
TpyaoMm. Ho camplii 60s1bHOM BONpPOC JaXke HE CTOJBKO ILI€HA JOCTABKH, CKOJIBKO KayecTBO TOM
pBIOBI, KOTOpas O0€3:KaeT B IEHTPaIbHYIO 4acThb Poccuu, Bellb OT 3TOr0 HAMpPSIMYIO 3aBHUCUT
CIPOC Ha MPOIYKIIMIO CO CTOPOHBI HACETICHHUS.

[IpencTaBuTens BEAOMCTBA COTJIACEH € TEM, YTO NPOOJIEMBI B TUIAHE COXPAHEHHs TEMIIepaTyp-
HOTO peXHMa €CTh KaK C MOJIBUKHBIM KEJIE3HOAOPOKHBIM COCTaBOM, TaK M ¢ MOPCKHUM TPAaHCIOP-
ToM. K corkanenuto, 1 B OCHOBHBIX XOJNOAWIbHUKAX [IpUMOpBs ¢ 3TUM He Bce B MOPSIIIKE.

OcHoOBHast MBICJIb, KOTOPAsl CJIE0BAJIa U3 JTOKJIAla WIEHA COBETa IUPEKTOPOB BiaauBocTok-
CKOro Mopckoro peioHoro noprta Jlenuca Capansl 1o 31oit Teme: «CuTyalus He KpUTUYHAs, Kap-
JTUHAJIbHBIE U3MEHEHUS HE HY>KHBI, TPEOYIOTCS « JIMILbBY) MUIHApHbIE (PMHAHCOBBIC BIMBAHUS B
O0OHOBJICHHE BCETO TPAHCIIOPTHO-TIOPTOBOTO XO3AHUCTBAY.

Pacxoer Ha 0OHOBIICHHE TPAHCIIOPTHO-pedprkepaTopHOro ¢iiora (okoso 20 MITH JOJUTL. 32
Ka)/10€ CyJJHO) CIIOCOOHBI MOBBICUTh CTOMMOCTB IEPEBO3KH B moJsiTopa pa3a. Ho ecth anbrepHa-
THUBA — CTPOUTENILCTBO U MPUOOPETEHHE CY/IOB 3a CUET PHIOAKOB.

BrIxon u3 cuTyanuu ¢ peryJisipHON CE30HHOM HEXBAaTKOW MECT Ha XOJIOAWIBHHUKAX — PacIlu-
peHHe U MOAEpPHHU3ALMs MOIIHOCTEN JTHM0O0 CO3/1aHue AONOIHUTENbHBIX HEOONbIINX CKIAA0B. 3a-
MEHa K€ XOJIOJAWJIBbHUKOB Ha KOHTEMHEpPHBbIE TEPMUHANbBI, HA B3IJIAJ MOPTOBUKA, BPSA JIU BO3-
MOJKHa B Ommkaiimem OyrymieM, Tak Kak OoJIbIasi 4acTh PhIOONPOIYKINN HE MOXKET OBITh «KOH-
TeliHe3MpOBaHa» B MOpe U TpeOyeT pyyHOU Meperpy3ku B MOpTax.
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[Tapk TOABMKHOTO >KEIE3HOAOPOKHOTO COCTaBa Kak «camoe jemeBoe U 3(p(HeKTuBHOE
CPEJCTBO JOCTABKH PBHIOBD» TaKKe HyXJIaeTcs B OOHOBJIEHUH. A 3T eie 3—5 mipa pyO. B rox Ha
yIBOCHHE KOJIMYECTBA pe(hKOHTEHHEPOB U MOIOJHEHHUE NapKa CITy>KeOHBIX BarOHOB.

B 3TOM rony B KOHrpecce pbl0akoB BIEpBbIE NIPUHSIIN yYacTHe MPEACTaBUTEIN POCCUIICKOTO
pereina. BBICTyIUIEHHE TUPEKTOpa MO B3aUMOJACHCTBUIO C OpraHaMU I'OCYJIapCTBEHHOM BIIACTH
X5 Retail Group CranucnaBa HaymoBa 103BOJIMIIO OMOJHUTE KAPTHHY O MYTEHIECTBUSIX MOpE-
MPOJIyKTOB Ha CTOJIBI oTpedurtenend. K coxanenuro, moka A0Js 1albHEBOCTOYHOU PHIOBI M PBIO-
HOM MPOAYKLUHU B CETEBON PO3HUIIE €Ille CIUIIKOM Jjajieka OT jKeslaeMblx 00beMoB. Ho nmepcrnek-
TUBBI JJIs1 YBEIMUYEHUS, IO CJIOBAaM JOKJIaJuHKa, BecbMa OyaronpusaTHbl: «CerogHs Mbl 3aKynaem
pbIOHOI npoaykuuu Ha 20 muipa py6. Tak uTo AambHEBOCTOYHAs pbIOa 001aJaeT OUeHb OOJIBIINUM
MOTEHLIMAJIOM JIJIA TAJIbHEHIIETO POCTa.

Uro kacaercsi KapTHUHBI [0 MPOJakaM PHIOOMPOTYKIMM HAa BHYTPEHHEM pBIHKE, TO B CeTe-
BOM peTeillie AuHaMuKa 0ojiee 0OHaIeKUBaloIIasi, YeM B LIEJIOM 110 PO3HUIE, OTMETUI MpeacTa-
Butenb X5 Retail Group. Tem Ooniee 4TO y «CETEBUKOBY €CTh CBOM MHCTPYMEHTHI JJIs yIpaBiie-
HUS CIIPOCOM.

«MBI B COCTOSIHUY TPEJIOKUTH TPEXCTOPOHHEE COTPYAHUYECTBO C y4acTUEM OAHKOB, — 00-
paTwics K mpou3BoAuTeNsIM pbroonponykiun CranucinaB HaymoB. — Mbl MOeM CIPOrHO3UPO-
BaTh, Kakas MPOXYKIMs OyJeT MOJb30BAThCS MAaKCHMAJbHBIM CIPOCOM Ha IOJIKAX Mara3uHOB;
MOJKEM TapaHTUPOBATh OOBEMBI 3TOTO CIIPOCa Ha MPOTSHKEHUN HECKOJBKUX JIET B paMKax peau-
3alluy MPOEKTa U MPEAJIOKUTh OaHKaM PacCMOTPETh T€ WM MHbIE MPOEKTHI, CBA3aHHBIE C MEpe-
paboTKOI».

Uro kacaeTcst pa3pbiBa LIETIOYKH, KOTOPbIM CeroHs HaOII01aeTCs MEX1y POU3BOIUTEIIMU
U TOPrOBBIMH CETSMM, TO €r0 HaJ0 3aKpbhlBaTh HOBBIMM KOMIIOHEHTAaMH, B IIEPBYIO OUYepedb —
CBSI3aHHBIMU C IepepabOTKOM, CUMTAET MPEJICTABUTENb peTeila.

B nmporpaMMe Kpyriioro crosia Takxe Mpo3By4asld J0KJIaabl 0 padore no cozpanuto B 1O
pbIOonIepepabaThIBalOIIEro KiacTepa ¢ Oopoi Ha MOTEHLMAN pa3HbIX peruoHoB. He obomuiock u
0€3 TMCKYCCHH IO BOIIPOCY CTPOUTENHCTBA PHIOOIIPOMBICIOBOTO (PJIOTa HA OTEYECTBEHHBIX BEp-
(51X, UMEIOLIUX OIBIT MO PeaIu3alMy KPYIHbIX 000pOH3aKa30B.

OpHaKko OCHOBHAsI YacCTh BBICKAa3bIBAaHUI BCE K€ OTHOCWIJIACH K HOPMAaTHUBHOW 0aze: CPOKH
noaroroBku HITA k 3akOHy IO «MHBECTKBOTaM» IIOCTAaBJIEHBI CXKAaTbIE, & BOIIPOCOB C KaXIbIM
HOBBIM COBEILIAHUEM CTAaHOBUTCS BCE OOJIbILIE.

Kommentupys Fishnews utoru o6cyxnenuii, MogaepaTop Kpyrjioro crosia OTMETHI, YTO ac-
COLIMAIMSIM — OpraHu3aTopaM MeXayHapoJIHOTO KOHTpecca PhI0aKOB MPEACTOUT Cepbe3Has pa-
60Ta 1o 06001eHnI0 UTOroB. «Ha MO B3rIIs1, MBI PACCMOTpPEN CETOIHS CEPhe3HbIN KOMILIEKC-
HBIN Borpoc, — oTMeTua npesuaeHt AJIM I'epman 3BepeB. — « THBECTKBOTBI» OyIyT OLIEHUBATh-
Csl TI0 CBOEMY pe3yJbTaTy, a pe3yibTaT 3aBUCUT OT MHOTMX (pakTopoB. Byner pbiHOK pactu —
OyJeT UATU OT/Aaya OT MHBECTULIMH, He OylieT pocTa — pe3yJipTata Mbl He yBuauM. Celiuac y Hac
€CTh MPENJIOKEHUS 10 BUAAM HOPMAaTHUBHO-NPABOBBIX JTOKYMEHTOB, JOBOJIBHO XOpOILWE IpPE.-
JIO’)KEHUS B 4acTU (PMHAHCOBBIX rapaHTuil fganu OaHku. Bce 3T0 HailneT oTpakeHHe B PEKOMEH-
JALUAX KOHIPEccay.

TpeTwii KpyTIblid CTOJ, KOTOPBIH 3aBEpUIMI MPOTPaMMy KOHTpecca, ObLIT IOCBSIIEH TeMe
JTAJIbHEBOCTOYHBIX PHIOOXO3SHCTBEHHBIX KJIACTEPOB: BO3MOXHOCTSIM M YCIOBHMSM pealnu3aluu
npoekToB. Cpeu Mpoyero Ha HEM MPO3BYYaIU BOMPOCH! aKBaKyJIbTYpPbl, OUPKEBON U ayKI[MOH-
HOU TOPTOBIIN.
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CaMpIMU KpYIHBIMH y3JIaMH Ha IyTH TPY30IOTOKOB SIBJIAIOTCS MOPCKHE MOPTHI. Yepes HUX
IPOXOJAAT COTHH MWIJTMOHOB TOHH KaOOTa)KHBIX W OCHOBHAs Macca BHEIIHETOPTOBHIX I'PY30B.
CoxpaHHOCTB TPY30B MOKHO 00ECTIEUUTh, €CIIH 3HACIIL UX CBOMCTBA. XOpollee 3HAaHHE CBOHCTB
IPy30B M TEXHHYECKHX YCJIOBHH HX TIE€PEBO3KH CHOCOOCTBYET YBEIMYCHHIO MPOBO3HON
criocoOHOCTH (h10Ta, TO3BOIUT MPEAOTBPATUTH MOPUY, MOBPEXKICHHE WM YXYAIICHHE KaueCTBa
Ipy30B, a TaKKe M30€XKaTh TKENBIX MOCIEACTBUI — rHbesnn cyloB M JIIOJeH (Harmpumep, npu
NIEPEBO3KE OMACHBIX, CHITYUYUX U Pa3KHKAIOIINUXCSI IPY30B).

B nmpencraBienHoM mpoekTe pa3paboraHa 0a3a JaHHBIX, CO3JaHHas B O(PUCHOM
npunoxennn Microsoft Office Access [1], koTopast Obl1a MCHONBb30BaHA I 3HAYUTEIBHOIO
YIOPOLIEHUS M COKpALICHUs pacyeToB, HEOOXOMUMBIX JUIsl paclpeiesieHHs paluoHAIbHON
3arpy3Kd TOPTOBBIX CKJIAA0B. Benp Tonbko ecnu 3arpy3ka OyJaeT paluoOHANbHOM, OyneT u
3P PEeKTUBHBIM (PYHKIMOHUPOBAHHUE CKIIA/I0B.

Jnist Toro yToOBI MPOU3BECTH BCE HEOOXOAMMBIE PACUEThI, CTUBHIOPY HY>KHO UMETh B pac-
MOPSKEHUH MHOXKECTBO JIaHHBIX [2]. CaMoe MOIIHOE MPOrpaMMHOE MPUIIOKEHUE, OTBEYAIOLIee
ATUM 3ajladaM, — CUCTeMa ympasiieHus 0azamu AaHHbIX MS Access. B nanHoM mpoekrte 0azbl
JIAHHBIX BCsl MHGOPMAIIHS pa3MENIaeTCsl B CBSI3aHHBIX MEXKy co00it Tabmunax (puc. 1).

| -:1' .

[py= Ha cyaax TpaHCNopTHaR XapakTepUCTKa FPY308
T ne T one
Tun cyama Tpys
? Wndp cyara pys Pog yNaKoBkn
Tan cyana PacuETHOE KOA-BO FPYsa, T Apvra mecra, M
Mpynna cyaHa Ana HopuuposaHua NPP LIMprHa MecTa, M
Aanna, m BoicoTa mecra, m
LLupuHa, m Hopmsl 06paboTkn cyaos Macca rpysosoro mecra, kr
Yucras rpy3onogbeMHOCTE, T 7 Xon KonnuecTso paacs B WTaGene
O6BEM rpyI0BLIX NOMEWEHWA CyAHa, M3 YAeneHBIH NOTrPYyIOYHEIA 06beM, M3L T
Ipynna ans HopMuposaHus MPP

XapakrepucTikn cyace

Tpynna cyana
LisapToEka
OTweapToeka
Crnagel OdOPMAEHIE TPy AOKYMEHTE
¥ ne Moiika
KO3 1LMeHT HEPAaBHOMEPHOR 3arpyakm Cknaaa, Cyxan sauncTka
CTpOMTEABHbIE PASMEDH CKABAR, BAaxHaa ouneTka

Onvna cknaga, M 3aKpHITHE NIOKOE
UWInpuKa cknaga, M OTKpLITHE NOKOE
TexHMHECKan HOPMa Harpy3kn,

Puc. 1. Cxema maHHBIX

Tabnuua, mpeacraBieHHass Ha pUC. 2, K TPUMEPY, BKIIIOYACT CICIYIOIINE CBEIACHUS:
HAUMEHOBAaHHE Tpy3a, (U3HKO-XMMHUYECKHE CBOMCTBA, CIIOCOO XpaHEHWs, MTaOeTUpOBaHUS,
croco0 meperpys3Kku, BeC U pa3Mephl MeCTa, BHJl MApKHPOBKH, yACIbHBIN IMOTPY309YHBIH 00beM,
BUJ Tapsl U cooTBeTcTBYromMEe 'OCTBHI, JonycTHMBIE TEMIIEpaTyphl U BIaXKHOCTh, JOITYCTHUMbIE
CPOKM XpaHEHHs Tpy30B, HOpPMa TpY30BBIX pabOT B 3aJaHHBIX [OpTax, TIpymma ajs
HOPMHPOBAHHUS TOTPY30YHO-Pa3rpy30uHbIX paboT. ['pymmbl rpy30B U HOPMBI TPY30BBIX paboT
BbIOUpatorcs u3 «Hopm 00paboTku cy10B B MOPCKHX mopTax» [3].

[Ipu 5TOM naHHBIC B 0a3y MOXXHO BBOJIUTH Pa3HBIMU CHOCOOAMH: ONEPATHBHBIC — C TIOMO-
IIBI0 COOTBETCTBYIOMIMX aBTOPOPM (pHC. 2), HOpMATHBHBIC — ITyTEM MMIIOPTa U3 Pa3HBIX HCTOY-
HukoB: Tabnmur MS Excel wnm npyrux 6a3 manasix MS Access (puc. 3).

< | E| TpaHnopTHaRA XapaKTePHCTHKE IPY308

: .
4 TpaHCcnoOpTHAasA XapaKTepUCTHKA I'PY30B

[ ¥ e 1

Mpys Kode

Pog, ynakoskm Mewwokr

0,9
0,5
0,3
60
15
24
3

Puc. 2. Ilpumep aBTOGOpMSBI U1l BBOJA JAHHBIX B TaOIHILY
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AaHne BHeWHWeE gaHHBIE PaboTa ¢ 6azamKn 4aHHEIX

J==z) ™| TekcToBi daiin =,
e @ S %) %
= ¥ XML-aiin
3kcnopt Céop

Excel Access Baza gaHHBX
ODBC »‘ﬁ JonoannteneHo ~ 7 AaHHBIK ™

MMNopT U CBASKH

Puc. 3. BO3MOXXHOCTH UMIIOPTa AaHHBIX B 0a3y TaHHBIX

B xauectBe npuMEpa BBIXOAHOI'O AJOKYMCHTaA IPUBCIACM OTYCT IIO PACUCTy CYMMApHOTO
BPEMEHH Ha BBIMIOJIHCHWE BCIIOMOTATENBHBIX oOmepanuid mo oOpaborke cyanHa (puc. 4).
BcrnoMoratenbHbpie  ONEpanuu fy;, BKIIOYAIOT MaHEBPOBBIE pabOTH, O(OPMIIEHHE TPY30BBIX
JOKyMEHTOB, TIOATOTOBKY TPY30BBIX NOMEIIeHHH U JAp. [IpogoKUTENbHOCTh TPY30BBIX H
BCIIOMOTI'aTCJIbHBIX onepauuifl onpeacisieTcd B COOTBETCTBHUH C ,Z[ef/'ICTBYIOHII/IMI/I ((HOpMaMI/I
00paboTKH CyZOB B MOPCKHMX MOpTax». BcrmomorartenbHbIE oOmnepamuyd HEOOXOIUMBI  JUIS
00paboTKK CcynHa mepe] MNorpy3koi (BeIrpy3koi) rpysa. Ilo HUM Mbl ompexaenseM, Kakoe
KOJINYECTBO BPEMEHM y HAC 3aTPayMBAETCsl HAa KaXAYIO0 BCIOMOraTelbHyo omepanuto. OTuer
COACPKUT HCXOAHBIC NAHHBIC W PE3YyJIbTAThl pacuCTa WUTOTOBLIX BCIHWYHMH II0 KaXXIAOMY CYHY,
HaxoJsIeMycst B 00paboTKe, MpHYeM 3aliCH CTPYNITUPOBAHBI 110 TPAIIaM CY/IO0B.

BcnomoratesnbHble onepauuny no obpaboTtke cyaHa

PacuerHoe Opopmenne
Tun cyaa Toys won-po WSAP- OTWSAP [ o " BAaNHGR JaKPLTHE OTPLTHE VTOTO, UTOTO,

ToBKa -TOBKA OUMCTKA MIOKOB  MIOKOB MM uac
rpysa, T AOKyMenTa

lpynna cyasa 4 [l
«Awmryaman Metnsb, Gomol, 87690 60 60 180 360 a0 30 730 | 122
raikn

Tpynna cyawa 5

«A, [JoBMeHKO»  Caxap-necok 27139 45 a5 150 260 40 30 670 | 11,2
«KocMoHasT M. B X10nok 29200 45 a5 150 360 40 30, 670 | 11,2

«MnoHep» KoHeepssl B 35647 45 a5 150 360 40 30, 670 | 11,2
ALMKAX

lpynna cyasa 7
«Bbibopr Gymaragpynowax 87470 75 75 180 480 a0 30 380 | 147

«Munan Unho EYELF IR 8 = 1en Asn an 2nl eed [ a7

Puc. 4. Pacuer CyMMapHOro Bp€MCHH Ha BBIIIOJHCHUC BCIIOMOTaTCIIbHBIX onepaunﬁ

Eme onuH mnpumep BBIXOOHOTO JOKyMEHTa — pacueT SKCIUTyaTallMOHHBIX Harpy3ok,
CO3/1aBaeMbIX I'py3aMU Ha KaxaoM ckiajne [2]. Pasnuyaror ciemyroniue BUIbI Harpy3ok Ha 1 M
TUIOIIAN CKJIaJa, 3aHATON rPpy30M: TEXHUYECKYIO, yIEIbHYI0, SKCIUTyaTallMOHHYO0, (PaKTHUECKYIO.
W3mepsitotes B T/M* M 03HAYAIOT KOJMYECTBO TOHH rpy3a, npuxojsuieecs Ha 1 M IUIOMIa Y,
HETMOCPEJCTBEHHO 3aHATOM Tpy3oM. B 1maHHOM oTyeTre mpencTaBiieHa TEXHUYECKas HopMma
Harpy3Kku, KOTOpasi 3aBUCUT OT KOHCTPYKIMHU CKJIaJla M YKa3bIBA€TCA B TEXHUYECKOM MACIIOPTE.
JlanHoe 3HaueHne HeOOXOUMO 3HATh JJISl TOTO, YTOOBI MOHSTH, KAKOE KOJIMYECTBO I'py3a BOMIET B
3aJJaHHYI0 HaM IUIOIIAJb CKJaja. B oTdyere mpeacTaBiieHbl pacueThl MO KaXAOMY Tpy3y, 3allUuch
CTPYIIITUPOBAHBI 10 CKIIATIaM.

IHCNAYaTaLMOHHBIE HAarPYsSKH,
cospaaBaemele rpysamM Ha cKnapax

Cwnap, Ne 1 TexHuuecKan HOpMa Harpysku, T/m2 = 1,9

YAEnbHbIA
NOTPY30UHbIR
o6bem, m3\ T

BbicoTa
mecTa,
m

Konuuecrteo
pAnoe 8
wrabene

Yaenban
Harpyaka Ha cknad,
/M2

Ne Mpya Harpyaka Ha cknag,

/M2

SkcnnyraraummHHaﬁ‘

6 Myka 1,8 0,25 18 2,5 1,9

10 Bymara e pynioHax 1,9 0,24 3 13 13

2 Xnonok 2,5 0,64 a 1,0 1,0

9 Macno pactuTensHoe 1,95 0,9 3 14 14

3 Caxap-necok 1,58 0,25 18 2,8 1,9

8 KoHcepebl L7 0,2 14 16 16

4 Kolcepabi B Augmkax 1,7 0,2 7 0,8 0,8

7 3epwo (oBec) 27 0,24 18 2,0 19

5 Metuzol, GonToi, raiikn 0,97 0,27 7 1,9 1,9

1 Koge 2,4 0,3 15 1,9 1,9
Cwnap, Ne 2 TexHuuecKas Hopma Harpyskm, 1/m2 = 2,6

YaenbHbiii | BoicoTa
mecra,

m

Konnuecrso
pAgoe &
wrabene

YaenoHana
Harpyaka ma cknag,
T/m2

norpysouHbIi Harpyska Ha cknag,
obvem, m3\ T T/m2
1 Kode 2,4 0,3 15 19 1,9
2 Xnonok 2,5 0,64 a 1,0 10

pys

Skcnny’raraumeHaﬂ‘

3 Caxap-necok 1,58 0,25 18 2,8 2,6

Puc. 5. Otuet ¢ rpynmupoBKOii 1O CKIIagam
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[Tpumep pacuera onHOW M3 BENIWYHMH IpeicTaBieH Ha puc. 6. B okune [Toctpoutens — dop-
MyJia yAEJIbHOM Harpy3Kd Ipy3a Ha CKial. YJesibHas HOpMa Harpy3ku wTalens — 3TO CperHss
JUTS JAHHOTO IPy3a Harpy3Kka Ha 1 M°, KOTOpasi 3aBHCHT OT CBOMCTB Ipy3a ((hH3MKO-XHMHUCCKHX,
COCTOSIHUS Taphbl, yCIOBUN U CPOKOB XpaHEHHs U TPeOOBaHUI TEXHUKH 0€30MacCHOCTH). Y CTaHaB-
JIMBAETCsl OHA, UCXOJS U3 OIYyCTUMON BBICOTHI IITA0EIMpOBaHUs. Y IeJbHasl Harpy3Ka 03HavaeT,
Kakoi 00beM 3aHMMaeT 1 T 3aJaHHOTO HaM T'py3a Ha CKJIaJe.

MocTpoWnTent BbIpa#eH i *

BEeaWTE BoIpaKEHUE ANA COZASHWA BbIMMCNAEMOrD SNEMEHTA YNIDSENEHHA:
(Mpumepe BeipaxeHii sxntouatoT [nonel] + [noneZ] u [nonel] < 5)

=[BricoTa mecTa, ] *[KonwuecTse panos & wrabens]/[YaensHs

norpysoMHeIi obbem, M34 1]
OTmMeHa

Puc. 6. Pacuer 3HaueHus yeapHOM Harpy3Ku Ipy3a Ha CKjaj

st ynoOcTBa onepupoBaHust 00beKTaMu 0a3bl 1aHHBIX ((hopMaMH U OTUeTaMM) pa3paboTaH
uHTepdelc mob30BaTeNsd B BUJIE KHOMTOYHOU (hopmeI (puc. 7).

. TpancnopTHan XapakTepucTHKA MPYS0B
. Bcnomoratenshbie onepaum no obpaborke cynna

| . PacueT - IxCnAyaTaunMOHHBIE HAT PYSKH

Puc. 7. Jluzaiin unTepdeiica monp3oBaTens

[IpencraBneHHbI NpoeKT 0a3bl JaHHBIX NPEACTaBISAET COO0M COBpPEMEHHBIN MHCTPYMEHT
OyIyIIEero CrenuagnucTa, KOTOpbld MOXKET Jieub B 0cHOBY APM cTtuBHI0pa MOPCKOTO MOPTA.

Cnmcok ucnoIb30BaHHOM JIUTEPaTypPhI

1. Enun A.B., Enun H.B. Jlokansnas CYB/] cBoumu pykamu. Yuumcs Ha npumepax. — M.
COJIOH-ITPECC, 2009 — 465 c.
(http://biblioclub.ru/index.php?page=book&id=117732&razdel red=165)

2. Mansimenko H.A. I'py3oBenenue: MeTof. yKa3. K MPaKTHUYECKUM 3aHSITHUSIM ISl CTY/ACH-
TOB 2-r0 Kypca cneruanbioctd 190701. — Bnagusoctok: JanspeiOBTy3, 2008. — 64 C.

3. Hopmbl 00paboTku cyZOB B MOPCKHX PBIOHBIX MOPTaX M MOPTOBBIX IMYHKTAX: MPHUKa3
Ne 402 ot 01.09.84.

A.D. Nikishova
Dalrybvtuz, Vladivostok, Russia
Supervisor — E.N. Yashchenko, senior lecturer, associate Professor

DESIGN OF DATABASE FOR CALCULATIONS OF THE RATIONAL
LOADING-BAY WAREHOUSES

Submitted project development of database for calculations of the rational loading-Bay
warehouses with MS Access. The resulting reports contain the calculations of totals grouped
data. Developed user-friendly interface.

Caenenusi 00 aBrope: Hukumosa Anactacust Imutpuena, ®I'6OY BO «/lanbpbiOBTY3»,
VYT6-322, e-mail: nikishova a.d@mail.ru.
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VIK 681.3.06

SA.A. IlycroBuToBa
OI'bOY BO «/lanbpsioBTY3», I. Bnaausoctok, Poccus
Hayunslii pykoBoaurens — E.H. fmenko, crapmmuii npenoiaBaTeib, JOLEHT

ABTOMATHU3ALINA AHAJIN3A JAHHBIX B EXCEL
INOCPEACTBOM MAKPOCOB

Hccneoosanvl 6o3modcnocmu mabauuno2o npoyeccopa MS Excel, pazpaboman ancopumm
UX npumeHenus OJis AHANU3A PASHOMUNHBIX OAHHBIX IKOHOMUUECKO20 UNU NPOU3BOOCHIBEHHO20
xapakmepa, 0Q)OpMAEHHBIX 8 CHUCOK.

[Ipobnema — aBToMaTH3aIUs BHIIOJHEHUS CTAHAPTHBIX ONEpalyii 0 aHAJIU3Y JaHHBIX.

OOBeKT Hccae10BaHus — BO3MOXKHOCTH TabmuaHOTo mporeccopa MS Excel.

Bo3MoskHas 00nacTh NpUMEHEHHs — aHAJIM3 MAaCCHUBOB PA3HOTUIHBIX JaHHBIX 3KOHOMMYE-
CKOTO WJIM TIPOU3BOJICTBEHHOTO XapakTepa, OhOPMIICHHBIX B CITUCOK.

[Ipu pabote ¢ G6onbpmIM 00beMOM HMH(GOPMAILIMK JOBOJIBHO YAaCTO BO3HHUKAET MOTPEOHOCTH
BBITIOJIHATH HA0Op PYTHHHBIX, PETYJISIPHO TIOBTOPSIOMIMUXCS oneparuid. s yckopeHus u yaooct-
Ba pabotel B MS Excel cymiecTByeT BO3MOXXHOCTb CO3/aBaTh I0JIb30BATEILCKUE MPUIOKEHNUS,
UCTIONB3Ysl €AMHBIC I BCeX OQHCHBIX MporpaMM cpedy u si3elk — Visual Basic of Application
(VBA). VBA mnpennazHaueH HE TOJIBKO AJIs PEIICHUs MOBTOPSAOMUXCs 3a1a4. VBA Taxke MOX-
HO WCIIOJIb30BATh /ISl CO3/IaHUSI HOBBIX BO3MOXHOCTeH B Excel (Hampumep, MOKHO pa3zpaboTaTh
HOBbIE QJTOPUTMBl aHAIM3a JAHHBIX, @ 3aT€M BOCIIOJIb30BAaThCSI BO3MOXHOCTSIMU ITOCTPOEHUS
muarpamM B Excel mist otoOpaskeHus! pe3ysIbTaToB) M IS BBITOJHEHHS 3a7ad, HHTETPUPYIOLIIX
Excel ¢ apyrumu npunoxenusmu Office, Takumu kak MS Access. C nomomsio VBA B Excel
CO3JIaI0TCSI MAKPOCHI — MPOrPaMMBbl CIEIMATBHOTO TUIA, COAEpIKallre Ha0op MHCTPYKIMH, 3a-
JIAIOIIUX ONPEAEIICHHYIO II0CIe0BaTeIbHOCTh AeicTBUi. CyliecTByeT MHOKECTBO CIIy4aeB, IpU
KOTOPBIX CO3/IaHUE MAaKPOCOB I1eJIeco00pa3Ho U 3PPEeKTHUBHO: 00bETUHEHNE HECKOIBKUX (hailioB
B OJIHY KHHTY; TIOUCK M300pakeHu# (rpadudeckux ¢aiioB) B BRLIOpAHHOM IManke U BCTaBKa Kap-
TUHOK B HY’KHBIC SUEHKHU; CO3/IaHHME MHOXKECTBAa OJHOTUIHBIX (DaillIoB (TEKCTOBBIX (HAMIIOB MU
xe kaur Excel, nokymentoB Word); o6paboTka BeIrpy3ku u3 nporpammbl 1C 1 mpeodbpa3oBaHue
JMaHHBIX B yIOOHYIO JJIs mocienyromeil oopabotku ¢opmy; yckopenue pacuéroB B Excel mpu
MIOMOIIM 3aMeHbI (POPMYJT MAaKPOCAMHU; NTPOBEPKA KOPPEKTHOCTH BBOJUMBIX JIaHHBIX M aBTOMATHU-
4eCKOEe HCIIpaBJIeHHE OMMOOK BBOJa; obOerdyeHune padothl ¢ 6a3oi nanHbIX B Excel; aBTomaTu3za-
1IUs 11eYaTy OJIAaHKOB, ’TUKETOK M IPYroi Me4aTHOM MPpOAYyKLMH; CO3JaHue OTYETOB C rpauKkaMu
U MarpaMMaMu; 3arpyska (ckaunBanue) (aiioB uiam BeO-cTpaHul u3 MHTepHETa ¢ MOCIeayto-
et ux 00paboTKOI; yrpaBiIeHHUE BHEIIHUMH YCTPOHUCTBAMH TIO JIOKAJIbHOW ceTH Win depe3 -
TepHET; POpMUPOBaHUE TOKYMEHTOB, uceM 1 oT4éToB B popmare MS Word, PDF u np.

Makpocsl ObIBalOT KaK OYEHb IPOCTBIMM, TaK M JOCTAaTOYHO CIOXXHBIMH. Bce 3aBucUT OT
pemaemoit 3agaun. Kpome 3T0ro, Makpocsl MOTyT paboTaTh B PeKMME JMAIOra C IMOJIb30BaTe-
JeM, T.e. ObIThb MHTepakTUBHBIMU. CO3/1aHMEe MaKpoca MOXKHO IPOU3BECTHU JBYMS CIIOCOOAMHU: C
noMoIkio Mactepa VBA (aBTOMaTHUYECKH) WM BPYYHYIO BBECTH TEKCT HMPOTPAMMBI, HCIIONB3YS
BcTpoeHHBIN B Excel pegakTop Visual Basic.

Jnist co3aHusi OTHOCHUTENBHO TPOCTBIX MakpocoB 3HaHHE VBA HeoOs3aTenbHO: clemyer
BBINOJIHUTH TPeOYyeMyI0 MOCJIE0BATEIBHOCT I€HCTBUI NP BKIOYEHHOM PEXHUME 3allUCU MaK-
poca. OTH JAeHCTBHU aBTOMAaTHUYECKH 3alUCHIBAIOTCS Kak mporpamma Ha Visual Basic. OcHoBHO#M
3ajjauell 0JIb30BaTEINs SIBJIETCS aKKypaTHOE, 0€30IIM00YHOE BBINOJIIHEHHE TpeOyeMoil mocieno-
BaTEJILHOCTH OTepalyii B pealbHON TabJuIe MpU BKIIOYEHHOM Makpopekopzepe. Makpopekop-
Jiep peoOpa3yeT BBITIOHIEMbIC ACHCTBUS B TTOCJIEIOBATEILHOCTh KOMaH I si3bika VBA. Paboras
¢ kauroi Excel, monp3oBarenb MOXeET 3amucaTh HECKOJIBKO MakpocoB. Bce oHU coxpaHSIOTCs B
VBA-monyne. KaxxaoMmy Makpocy IpUCBanBaETCS UMS.
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[Ipu paGoTe ¢ MakpocaMu MOKHO BBLIAEIUTH TPH dTara: MOArNOTOBKA K 3aIIMCH MakKpoca; 3a-
IHUCh M PEeAAKTUPOBAHUE MaKpoOca; HCIOIb30BaHNe Makpoca. HaunHate 3anuce Makpoca cieayer
MMOCJIC MPEABAPUTCIIBHOIO IJIIaHUPOBAHUSA IlefICTBHﬁ. AJ'IFOpI/ITM 3aIlIMCu MaKpocCa ABJIACTCA JOC-
TAaTOYHO MPOCTHIM. [IpoieMOHCTpUpyeM ero Ha MpuMepe aHajau3a AaHHBIX B TaOJMIe, IPEICTaB-
JIeHHOM Ha puc. 1.

Xapagnepl cnus cydoe
HazeaHue oy aHa Tun ,D,a‘ra“ A= Boao- Janealit Bec
o AHE NoCTRoFKK | peMoHTS | MaMeWEHe KOpycs

ATNAHTHE GmpT 18071973 ZBO72012 620 1180,0 2120
MywrmH GmpT 28081924 19032009 4EF.0 1200,0 AT 0
3 axapok pez 22031983 0032015 1E3000(  TFETO TEEE0
Cnacck prz 13409982 | 29402012 205F,0(  0028,0 2530
hdM HY &ryap pe 15071975 17072009 1359 34 ara
P C-225 pi 1302976 13022011 1270 21,0 1060
Onera CpTM 07 041978 7012012 52,0 2,0 G730
BuTerpa CTp 18041830 14042010 4540 1560 3080
Eonoroe CTp 12041995 16042002 545,0 186,0 389,0
ANEN HHHCT CTp 1105977 | 6052010 11370 e 10,0
Eparce TP 12414880 Z2 412010 28720 2540 19620
MPHG Tp. 13411995 12015 23150 26,0 198,0
CxoToroe mope  |TP. 24404976 [ 14042094 FAM00,0{ 125000 o500,0
Pycokni octpoe TP, G297 2522012 1679,0]  0300,0 5180
C B HpE TP IMO03A973 ] 24032010 Qa00,0] 24700 A530,0

Puc. 1. UcxonHas tabauma

J1J11 KOpPEKTHOTO BBIMOJHEHUS MaKpoca MPeIBApUTENbHBIM JEHCTBHEM TIEpE]] €ro 3aliChio
JOJDKHO OBITH MO3WIIMOHUPOBAHME Kypcopa Jydine Bcero B stueiiky Al. UToObl HavyaTh 3amuch
Makpoca B MS Excell, cieayer HaxkaTh KHOTIKY «3amucaTth MaKpoc» Ha BKiajke «Pa3paboTuuky,
B OTKPBIBIIEMCS OKHE MPHCBOUTH MM 3alHCHIBAEMOMY MaKpOCy W HAa3HAUUTh €MY «TOPSUHE»
KJIABUIIH (€CJIM TUTAHUPYETCS BBIMOJHATH MAaKpOC C KJIaBHATyphl). Jlanee, 4TOOBI CpaBHUTH MaK-
CUMaJIbHbIE 3HAUYEHHUS BOJIOM3MEIICHUS JJI Ka)XJ0ro THUIA CyJIHA, MOXKHO JIEHCTBOBATH CJEIyIO-
MM 00pa3oM: OTCOPTUPOBATh CTPOKH TAOIHIIBI IO THUIIAM CYJIOB, BBIIIOJHUTH AeiicTBue «lIpo-
MEXYTOYHbIE HUTOTH» (U KaXKAOTO THIIA CyJIOB OINPEISIUTh MAaKCUMyM MO Moo «Bomonsme-
IICHUE»), CBEPHYTh NaHHBIE (IIETYKOM IO CHMBOJY CTPYKTYPHI 2) M OTOOpa3WTh pe3yjabTaT
BU3YaJbHO B BUJE TUCTOTPAMMBI. DTOT NOPAJOK IEHCTBUI M COCTaBUT TEJIO Makpoca (puc. 2).

=] = Sub MAKC_Bomousmemesse |)

#-%% atpvbaen.xls (ATPYBAE! '
+§ Solver (SOLYER.XLAM) ! MAKC_Bomousmemexwe Marpoo
%% ¥BAProject (FUNCRES.XL :
£-%% ¥BAProject (XapakTepu i
2 asaft Excsl Objects
MacTt (MeT 1)
NHeT2 (et (2))
et (et (310
et (et (430
NHeTS (MHeT1 (5))

Range ("E3") .Select
AotiveWorkbook.Worksheets ("Mucml (6) ") .Sort.SorcFields.Clear
kotiveWorkbook.Worksheets ("ImcTl (6) ") .Sort.SortFields.hdd Key:=Range ("ES"), _
Sorton:=xl18ortonValues, Order:=xliscending, DataOption:=xlZortNormal
Tith Aotivelorkbook.Worksheets("Muorl (6] ") .Sore
.SetRange Range("i5:G19")
LHeader = x1No

4 31akmra .MatchCase = False
55 Modules .Orientation = x1TopToBottom
Lo Modulel .SortMechod = x1Pin¥in

LApply
End With
Selection.Subtotal GroupBy:=2Z, Function:=xlMax, Totallist:=irray(s), _
Replace:=Trus, PageBreaks:=False, SwmmaryBelouData:=True
AotiveSheet.Qutline.Showlevels Rowlevels:=2
Range ("BE4:B25,E4:E25") . Select
Range ("E4") . Aotivate
AotiveSheet.Shapes. AddChartz (201, x1ColumnClustered).Select
AetiveChart.SecSourcelata Source:=Range (| _
"iMmerl (6] 13B$4:4B$25, ' Muerl (6] ' |3ES4:$ES25")
End Sub

Puc. 2. Teno makpoca Ha si3pike VBA

3aIrycKk Makpoca Ha BBIIIOJIHEHHE BBIIOJIHIETCS OJHUM U3 TPEX CIIOCOOOB: € MOMOUIBIO «TO-
PSYMX» KJIABUII, MTOCPEICTBOM BbIOOpAa MMEHH MaKpoca B MEHIO; IIETYKOM MBI 110 rpadude-
CKOMY OOBEKTY, CBSI3aHHOMY ¢ MakpocoM. Bo Bcex cityuasix mepej 3alryckoM Makpoca, Kak U Ie-
pER Ha4yaJloM €ro 3alKCH, CIEeyeT yCTAHOBUTh Kypcop B Aueiike Al.
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[lepBriii cioco® AOCTATOYHO ONEPATHBEH: JOCTATOYHO HaXXaTh BbIOpaHHOE MPHU CO3JIaHUU
MakKpoca codeTaHue kjaaBuil. Excel 3amycTHT Makpoc U BBIIOJHHUT BCe AECUCTBUS B TOH k€ MO-
CJIEI0BATENIbHOCTH, B KOTOPOU OH OB 3aIlKCaH.

Bropoii crioco0 3akirouaeTcst B MCIOJIB30BaHUM OKHaA Juajora «Makpoc», KOTOpOe OTKpbI-
BaeTcs 1Mo KHoTke «Makpock» Ha Bkiajake «Pa3paboTuuky.

Tpetnii ctoco6 MO3BOJISIET 3aMyCKaTh HA BBIIOJHEHHUE CO3/AaHHBIA MAaKpOC HAXKAaTHEM KHOII-
KM Ha MAaHEIU MHCTPYMEHTOB. UTOOBI BOCIOJB30BAaTHCS 3TUM CIOCOOOM, HEOOXOIMMO CHaudaja
co03/1aTh COOCTBEHHYIO MTaHEJIb UHCTPYMEHTOB, 3aT€M [TOMECTUTh Ha HEe KHOIKY C Ha3HauY€HHBIM
MaKpOCOM, KOTOPbI OyA€T BBIIOIHATHCS MPU HAXKATUU 3TON KHOIKHU.

[Tocne 3ammcu Makpoca CO3[aeéM KHOIKY JJIsl €ro 3alycka Ha JIHTe: aKTHBHU3MpYeM Ha-
CTPOMKY JIEHTBI, CO3/1aéM HOBYIO BKJIaJKy «Mou Makpocsl», Ha Hell co3naeM rpynny «CYJIA» u
BBIBOJMM Ha Hee KHOIKy Makpoca «MAKC Bopousmemenue» (puc. 3).

= —_— —_—

ragHLA hlom makpock B

hALKC_BogousmelgHie

A3

T - #‘.

Puc. 3. Knomka co3gaHHOT0 Makpoca Ha JICHTE

Teneps, MONB3ysACh 3TOM KHOIKOM, 3aIlyCKaeM MAaKpOC Ha BBIIIOJIHEHHUE U I0Jy4aeM €ro pe-
3yabTaT (puc. 4).
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Puc. 4. Pe3ynpTaT BHIIOIHEHUS] MaKpoca

Takum 00pa3oM, 3amKCh M UCIOJIH30BAHNE MAKPOCOB HE TPEOYIOT OT IOJIb30BATENsT KaKOM-
1100 CrenraabHON MOATOTOBKM B OOJIACTH MPOrpaMMHpOBaHus. cronp30BaHHE BCTPOCHHBIX
WHTEJUICKTYalIbHBIX cpefacTB VBA mo3BosisieT monb3oBaTento mopydarh Visual Basic of
Application camoMy co3naBaTh 0oJbIINe (PparMeHThl IPOTPaMMbI pa3padaThIBAEMOT0 MPUIIOKE-
HUS, YTO 3HAYUTEIHHO YCKOPSIET MPOLIECC aHaj3a U 00pabOTKU JaHHBIX, a TaKKe 00Jerdaer pa-
6oty B Excel.
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Cnmcox ucnoIb30BaHHOM JIUTEPATYPHI

1. T'opbaueB A.T'., Kotnees [I. Microsoft Excel. PaGoraiiTe ¢ 31eKTpoHHBIMU TaOIUIIAMU B
10 pa3 6sicTpee. — M.: IMK Ilpecc, 2012. — 96 c.
(http://www.iglib.ru/book/preview.visp?uid=1D11E253-12A3-4359-8257-
O0CFDD31E6877&action=bo&idsLink=3008&resIndex=0&resType=1&searchWithText=False).

2. Makpocel MS Excel [DnekTpoHHBIH pecypc].
(https://e-xcel.ru/index.php/zaklinaniya/makrosy).

Ya.A. Pustovitova
Dalrybvtuz, Vladivostok, Russia
Supervisor — E.N. Yashchenko, senior lecturer , associate Professor

AUTOMATION OF DATA ANALYSIS IN EXCEL

Investigated the possibilities of tabular processor MS Excel, developed an algorithm for
their application for the analysis of diverse data of an economic or industrial character, fur-
nished in the list

Cgenenns 06 aBTope: [IycroBuroBa fIna Anekceena, ®I'bOY BO «/lanspeioBTYy3)», YT0-
412, e-mail: yanchik 1996@mail.ru.

YK 65.35

H.HU. KoBaneB
®I'BOY BO «/lanbpsiOBTY3», I'. Bnagusoctok, Poccus

JIOBBIYA MUHTASI 1 UBACH — BYIYIIIUI ®AKTOP POCTA PBIBHOM
OTPACJIA HA JAJIBHEM BOCTOKE

Paccmampusaromea npobnemol, coeparcusarowue passumue polono2o komniexca Ilpumop-
CK020 Kpasl, KOHKYPEHMOCNOCOOHOCMU PE2UOHATILHO20 PblOOXO3AUCMBEHHO20 KOMNIEKCA, NO360-
JAIoWue yuecms axkmopwvl, onpeoenaiouue KOHKypeHmHvle no3uyul KOMNIeKca KaK Ha ypoeHe
ompacnei npoMbIULIEHHOCMU Pe2UOHA, MAaK U HA YPOGHE PblOOXO3AUCMBEHHbIX KOMNIEKCO8
Hanvruegocmounozo edepanvrnozo okpyeaa.

«/loObua MUHTast U capJUHBI-UBACH CTaHET IVIaBHBIM (DaKTOPOM pocTa B PHIOHON OTpaciu
Ha JlanmbHeEM BocTOke», — TakOe MHEHHE BBICKA3aJl pyKOBOAMUTENb PeepaibHOr0 areHTCTBa Mo
pei6onoBcTBY Mitbst llecTakoB Ha MexayHapoaJHOM KOHTpecce ppioakoB Bo BiaguBocToke.

«OCHOBHOI MOTEHIMAJ SKOHOMUYECKOT0 pOCcTa B ppIOHOM oTpaciu Ha JlansHem BocTtoke —
3TO J00bIlYa MUHTasi U BO30OHOBJIEHHE BBUIOBA CapAMHBI-MBACH», — COOOUIMII B CBOEM JOKJIAJe
[ITecTakos.

[To ero ciaoBam, pocT Takke 0OECIEUUT IMOJIHAs NepepaboTKa OTX0JI0B MPOU3BOACTBA MUH-
Tas, KOTOpasi HO3BOJIUT OBBICUTh PKOHOMUYECKYIO OTJady IpUMEpHO B jBa paza. «Ceituac 90 %
MUHTas B CTpaHE COCTaBIISIET MOPOXKEHAas pblOa, TOTa Kak B APYTUX BEAYIIUX cTpaHaX MUpa Mo-
TpeOJIAIOT TaKoe e KOIWYecTBO B BuAe (uie u ¢apma», — coodmmn lectako. OH moguepk-
HYJ, 4TO TOJIbKO B KnTae u3 pocCUNUCKOTO ChIpbsl MPOU3BEIU B MPONUIOM roay noutu 450 Teic. T
¢ute — 3710 0K0JI0 45 % MHPOBOTO MPOU3BOJACTBA (hHJIE MUHTAS.

«HeobxoanMo pazBuBaTh BHYTPEHHE MPOU3BOACTBO, 00ecieuyuTh 3(H(PEKTUBHOCTh U KOHKY-
PEHTOCTIOCOOHOCTh CTPOSIIUXCS OOBEKTOB: PBIOOAOOBIBatONIEro (uioTa, pridoNepepadaThIBaIO-
IIMX 3aBOJIOB», — OTMETUJI pyKoBoaAUTENb PocpriOoioBcTBa. B kauecTBe HEOOXOAMMOM MepHI TS
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yBenndeHus: 1o0sun MuHTas lllecTtakoB Ha3Basl CTPOUTENBCTBO KPYNMHOTOHHAXKHBIX CYJOB. «C
MOMOIUIbI0 KPYITHOTOHHAKHBIX CYZI0B POCCHUICKUMU pblOakaMu 100bIBaeTcst okosio 80 % MuHTast
u cenpau. [IpuObuie oT Takoro cyaHa Ha 20-30 % BbllIe CPeTHETOHHAKHOTO», — MOTYEPKHYJI
riiaBa Pocpbei6o0BCTRBA.

MuHTal M HBACH

[lo nanHpIM Acconmanyy JOOBITYMKOB MHUHTAsl, B HACTOSIIIEE BPEMsI COCTOSIHUE 3aIlacoB 3TOU
PBIOBI B JaJIbHEBOCTOYHBIX MOpsX cTabmibHOe. B 2016 r. Bbu1oB MUHTas coctaBui 1386,5 Thic. T.

CoOBOKYIHBIH 00BbEM MPOU3BOACTBA MUHTAsI MOPOXEHOTO HepasaeiaaHHoro coctaBui 180,4
TBIC. T, 4TO Ha 4,2 THIC. T MEHbILIE PE3YJIHTATOB MPEAbIAYyIIEro rojaa. [lpu 3ToM 3HaUUTENBHO BO3-
pocna mepepaboTka: 00beM Mpou3BeAeHHOrO (uiie MUHTas cocTaBui 45,6 Teic. T, 4yTo Ha 13,4
ThIC. T (41 %) Oonbiue, ueM B 2015 r. OObeM BoimyIeHHOro MuHTaeBoro Qgapiuia B 2016 r. cocra-
B 7,8 TIC. T, B 2015 1. 3TOT pe3ynbTart paBHsuics 6,4 ThIC. T.

Eme onuH pecypc — capJuHy-MBacu — TOJIBKO Hayald OCBaMBaTh MOCjeE 25-JE€THEro mnepe-
pBIBa, BBI3BAHHOI'O UCTOIEHUEM 3anacoB. IlepBbie mapTum KOHCEPBOB, epepabOTaHHBIX MPSIMO
B Mope Ha miaB6ase «BceBonon Cubupiesy, yxke npoaaroTcs B Marazusax /lansaero Bocroka.

B coBetckue roapl uBacH Oblila OTHUM U3 OCHOBHBIX O0OBEKTOB IPOMBICTIA, €€ T0ObIBAIU 10
1 MJIH T €XeroaHo, YTO MOAOPBAJIO 3alachl ATOr0 BUAA, MOCIIE YETr0 MPOMBICEN CapIuHbI ObLI
IIOJIHOCTBIO OCTaHOBJIEH. BBUIOB 3TOro BHJIa B ceBepHOM 4dacTH BocrouHo-Kwuraiickoro mops
IpoioJKala TOJIbKO SINoHuUs, HO ee yJI0BbI He npeBbianu 10 ThiC. T B TOA.

Ceityac y4ueHbI€ OIICHUBAIOT M3BJIEKAEMbIE 3aMachl UBaCH B CEBEPHOM yacTh TUXOro okeana
B MCKIIIOUNTENBHON 3KOHOMHUYEcKOM 30He Poccuu B 600 ThIC. T, YTO MO3BOJIUT BBIIYCTUTH yKE B
3TOM rofy A0 5 MiH 0aHOK KOHcepBOB. I1o mpeanonoxeHuio crenuaniucToB, 3anackl UBaCH MO-
ryT ObITh erie O6omble — 10 1,5 mutH T. Bo300HOBIIEHHE pa3paboTKu 3TOro Ouopecypca mo3BoJuT
YBEIIMYHUTH TOIOBYIO JOOBIYY pbIObI Ha JlanbHeM BocToke mouTH Ha 4eTBEPTh.
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N.I. Kovalev
Dalrybvtuz, Vladivostok, Russia

PRODUCTION OF A POLLOCK AND IVASA WILL BE A FACTOR OF GROWTH
OF BRANCH IN THE FAR EAST

The problems constraining development of a fish complex of Primorsky Krai of competitive-
ness of a regional fishery complex, allowing to consider the factors determining competitive line
items of a complex both at the level of region industries, and at the level of fishery complexes of
the Far Eastern Federal District are considered.

Cgenenust 00 aBrope: Kosanes Hukura Uropesuu, ®I'6OY BO «lanbpsioBTy3», YTh-
312, e-mail: diatar2013@gmail.com.
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COCTOSAHHUE ®JIOTA TIPUMOPCKOI'O KPASI - 3AJIOT YCHEIIHOM PABOTBI
PBIBOXO3ANCTBEHHOI'O KOMIIVIEKCA

Cocmosinue roma ocmaemcs y3KUM MeCMOM POCCUIICKO20 PblOOXO3ANUCBEHHO20 KOM-
nieKca, e2o 803pacm ¢ Kaxcovlm 2o0om yeeaudusaemcs. @nom [anvneco Bocmoxa socnpunuma-
emcs Kak mexHoioeudecku omemanvii. Bce yenesvie epynnvl, 3aunmepecosanHvie 6 pazeumue
@noma, oxcuoarom onpedeieHHO20 CMUMYIA 8 pa3eumuu buzHeca u 20cy0apcmaaq.

B cuny crnoXuBHIMXCS SKOHOMHYECKHX CAHKIIMH BOMNPOC MMIIOPTO3aMEIICHUS B HAIIEH
CTpaHE Ha CErOJHSIIHUN JIeHb OYeHb aKkTyasieH. 1 HemocpeICTBEHHO OH OTHOCHUTCSA K pblOe U
peidonpoaykinn. PeiOHOE X03s1iicTBO Poccuu mpeactaBisieT co00i OrpOMHEHIIINI IPOU3BOJICT-
BEHHO-XO3SUCTBEHHBI KOMILIEKC ¢ MHOTOOTPACIEBONM CHCTEMO, MEXTyHAPOIHBIMU U MEXpe-
THOHATBHBIMU CBSI3IMHU, 0ObETUHSIONINI PHIOOIOBCTBO, PHIOOBOJICTBO, TPOU3BOCTBO MHILIEBOMH,
TEXHUYECKON U KOPMOBOH mpoayKiuu. Ero o0cimykuBaeT 0ONbIIOe KOIUYECTBO CICIIHATU3UPO-
BAaHHBIX MTPOU3BOJCTB: CYJOCTPOUTEIBHOE, CYIOPEMOHTHOE, TOPTOBOE XO3UCTBO, TPAHCIIOPTHO-
pedprKkepaTopHbIi (0T, TPOYKE MPOW3BOJICTBA (OPYAHA JIOBA, TAPhI, YIIAKOBOYHBIX MaTepHa-
JIOB); BCIIOMOTATEIbHBIC CITYyKObI (CHaOXXeHHE, COBIT, CBSI3b, CTPOUTEILCTBO U JIP.).

Haubonpmmii yenbHbIi BeC M0 BBUIOBY U BBITYCKY PHIOOMPOIYKIIMH MPUXOJUTCA Ha PbIOO-
MPOMBINIEHHBIN KoMmIuieke JlanpHero BocToka, KOTOpbI siBisieTcss caMbiM MOITHBIM B Poccum.
Bxnag pblOONPOMBINIIEHHBIX MPEANPUSATHI JTaHHOTO peruoHa mpebimaeT 60 % Bcelr n0OBIYM
ctpanbl. OcOOEHHOCTHIO (HPOPMHUPOBAHMS U Pa3BUTHS PHIOHOTO X03sicTBa JlalbHEBOCTOYHOTO Oac-
ceifHa SIBJISIETCS] TO, YTO OH pacliojiaracT HawIydlled ChIpheBOil 0a30il cpean Bcex pernoHoB Poc-
cuu. OHa XapakTepu3yercs OJM30CThI0 OCHOBHBIX PAalOHOB MPOMBICTA K MOpTaM Oa3upOBaHUS
(rota, mepepadaThIBAIOIIM MPEATPUATHSIM, OOJIBIITMM BUIOBBIM pa3HOOOpazueM OMOJIOTHYECKUX
pECYpcoB U HaJIMYMEM 0cO00 LIEHHBIX B MHUILEBOM OTHOIIEHUH BUIOB PbIO, APYTUX MOPCKUX KU-
BOTHBIX U Bojopocield. B mpuneraromux k [lansHeBocTouHOMY pailoHy Mopsix Tuxoro okeaHa
(bepunroBomM, OxoTckoM U SIMOHCKOM) HaXOAATCS KPYMHEHIIHE B MUPE 3arachl JOCOCEBBIX PHIO
(keta, HEpKa, YaBbIYa), a TAK)KE TPECKOBBIX PhIO (Tpecka, MHHTAl, HaBara, XeK), OOUTAIOT TIOJICHH,
MOP’KH, KOTHKH. B 0c000ii sKkoHOMUYecKoii 30He HacuuThiBaeTcsi Oonee 2000 BHIIOB pa3IMUHBIX
ruIpoOMOHTOB. B HacTosIee Bpems HallM pPhIOaKyu, B OTJIIMYUE OT SITOHCKUX, KUTAMCKUX U KOpeu-
CKHUX, UCIIOJIB3YIOT BCEr0 HECKOIBKO UX AecATKOB. B JlanpHeBocTOUHOM OacceliHe BbLIABIUBACTCS
99 % Bcex mococeBbix, 100 % kpabos, cBoire 90 % kambanoBbix, 6omnee 40 % cenpau, okosio 60 %
MOJUTIOCKOB, 0KoJi0 90 % Bomopocneiil ot obuiero ynosa no Poccuu [1]. Takue pe3ynbTarhl B miep-
BYIO OYepe/ib JIOXKATCSl Ha COCTOSIHUE M XapaKTepUCTHKH (prioTa.

®oT SABIACTCS OAHUM U3 KPYIMHEHINX 00beAMHECHUN OO0BEKTOB (KOpalJiel, CyJ0oB U T.1.)
JUISL UCTIOJIb30BaHUs B Kakoi 1nbo cpeze (Hampumep, MOpcKoil (piiot, BO3AyIIHbIN (IIOT U T.1.).

Ha rpaduke npeacrasien Bo3pact cynoB Ha Jlanbaem Boctoke 3a 2015 r. (cM. pucyHOK).

Bo3pact cyaoB /laabHero Boctoka
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[IpuBeeHHBIC TaHHBIC CBUACTEILCTBYIOT O cephe3Hoi mpoodieme. Tak, uz 639 cynos 80 %
UMEIOT Bo3pacT cBhimie 20 JIeT, pHu 3TOM O0JIbIION (GIIOT ycTapes npakTHiecku Ha 93 %.

Ecnu paccMOTpeTh peKOHCTPYKLHUIO (hJI0Ta MOKHO YBUAETh, YTO OHA UMeNa OTPULIATEIbHYIO
JUHAMUKY, TaK, HarpuMmep, 3a 2015 r. He ObLIO MOCTPOEHO HU OAHOIO CYAHA U MPOU3BEICHO HU-
YTOXKHO MaJioe 4ucio MojaepHuzauuii. [Ipu 3Tom ObuTO BBIBeEeHO M3 IKCIUTyaTtauuu 39 pribo-
IPOMBICJIOBBIX CYJIOB, B TOM 4HCJI€ 7 KPYHMHOTOHH@)XHBIX COBOKYIHOWH MOIIHOCTBIO Ooiiee
300 TBIC. T TOIOBOI'O BBLLIOBA.

CocrostHue (uioTa cKa3bIBaeTCsl HE TOJIBKO Ha MPOM3BOIUTEIHLHOCTH PHIOHOM OTpaciu, HO U
Ha KOJMYECTBE aBapUMHBIX ciaydaeB. C TOYKM 3pEHUs IMOIY4YEHMs] T'apaHTHM IPOMBILUICHHON
0€30I1aCHOCTH U COKpALIEHUs] PUCKOB Ul )KU3HU U 37J0POBbsl SKUIIAXKEH YCKOPEHHOE CTPOUTENb-
CTBO HOBOT'O PBIOONPOMBICIOBOTO (hI0Ta SABISETCS HCKIIOYUTENBHO MPAaBUIBHBIM CHCTEMHBIM
HaMEPEHUEM.

Kaxk noxkaspiBaroT nannbeie PocpeibonoBcTBa, B 2015 r. 6pu10 3apeructpupoBaHo 45 aBapuii-
HBIX CJIy4aeB, B TOM YHMCJI€ IPOUCIIECTBUM, OBJIEKIINX 3a COOON CMEPThH WIEHOB 3KUMNaxKeH [2].

Crenyer Takke OTMETUTB, YTO B OCHOBHOM PBIOOJIOBEIIKHE CyJa TIOCTABISIOT CHIPYIO PBIOY,
YTO CBHJIETEIBCTBYET O HECOOTBETCTBHM HCIOJIb3YEMBIX CETOJHS CYIOB 3ajjauyaM IIyOOKoil rme-
pepaboTKH, BCE 3TO 3aBUCUT OT TOTO, YTO HET BO3MOXHOCTU BCIO HOMEHKJIATypy HOBOTO 000pYy-
JIOBaHUS Pa3MECTUTh Ha CTapoM (JIoTe B CHITy HEJOCTaTKa YHEPIUH, IUIOMAAeH, HET0CTATOUHON
ONTUMHU3ALMH JTUHUI.

Ha cerogusmnmii 1eHb OTEUYECTBEHHAS IPOMBIIIIIEHHOCTD TPAKTUYECKH HE IPUHUMAET y4a-
CTHSI B CO3/IaHUU OOJIBIINX U CPEIHUX PHIOOIPOMBICIOBBIX CY/IOB, @ MaJlble CTPOSITCS B OYEHBb
OTrPaHUYEHHOM KOJIM4YecTBE. B OCHOBHOM B CTpaHy BBO3ATCS M3-3a pyOeka ObIBIIIME B SKCILTya-
TalM PHIOOJIOBELIKHE CY/1a.

OcHoBHast 4acTh BOCTPEOOBAaHHOW Ha PHIHKE T'PaXKTAHCKOH MOPCKON TEXHUKH BBITIOJHEHA
1o 3apyOekHbIM npoekTaM. COOTBETCTBEHHO, MPAKTHYECKH BCE, TaXKe HECIOKHOE CYI0BOE KOM-
IUIEKTYIOIee 000pYyI0BaHHE, OPUEHTUPOBAHO HA 3apyOEKHOTO NMPOU3BOIUTENSI U UMIIOPTUPYET-
csl ceifuac M3 CTpaH OJMKHEro M JallbHETo 3apyOexbs. Poccuiickue Cyn0BIaAembIlbl €KEroaHO
pa3MemIaoT 3a pyOeKoM 3aKa3bl Ha CTPOUTEIHCTBO MOPCKHMX CYJOB Ha cymMmy okosio $1 mupi.
Jlo7st pOCCHICKHX CYOCTPOUTENBHBIX 3aBOJIOB B 00bEME MX 3aKa30B COCTaBJIsUIA 3a MOCIEIHUE
10 et HemHoTUM Oo0J1ee 6 %, XOTS 10 TEXHUYECKHM BO3MOKHOCTSIM POCCUHCKOTO CYI0CTPOCHUS
oHa moria 0bl coctaBuTh 30—40 % u Oosee. IMEHHO 3TO OOCTOSTETBCTBO U OMPEIEISIET OCHOB-
HBbIE LIEJIEBBIE YCTAaHOBKM rocmnporpammsel «Paszsutue cynoctpoenust Ha 2013-2030 roxen» —
NPUHIUIHAIBHO MOBBICUTH 00 Poccuu Ha MupoBoMm poiHke. Ilpu aToM Hanbosee BakHOMN 4a-
CTBHIO MUPOBOTO PBIHKA SIBJISIETCS Chepa MHTEPECOB OTEUECTBEHHBIX 3aKa3YHKOB.

Takum oOpazom, B ppIOHOIM OTpaciu 3a MPOLISALINE TOAbl HAKOMMWIOCh HEMAJIo MpolieM,
CBSI3aHHBIX C COCTOSIHUEM PBIOOTIPOMBICIOBOTO (hoTa. Cpean Ha3peBLIMX BOIPOCOB:

e MOJCPHU3ALNA U 3aMEHa CTAPBIX IPOMBICIOBBIX CYZOB Ha HOBBIE; COOTBETCTBUE IPOMBI-
CJIOBOM MONTHOCTH (Py10Ta 00BEMY BOJAHBIX OMOPECYPCOB;

e obOecnieueHre HHPPACTPYKTYPOH ISl MPUEMKH U TIepepadOTKU MPOITYKIIMH HA POCCUHCKOM
Oepery, a Tak)Ke MPOU3BOJCTBEHHBIMU MOITHOCTSIMU IO PEMOHTY U 00CITY)KMBaHUIO CYJIOB;

® Co3/aHUE MeXaHM3Ma (PMHAHCOBOHM MOAJEPKKU MO 3aTpaTaM Ha KPEIuTbl, JIM3UHTOBBIE
IUTATEXH, CTPAXOBaHUE CYIOB;

e obOecnieueHune OE30MaCHOCTH MOpEIUIaBaHUS;

® COBEpIICHCTBOBAHUE M CO3JaHUE HOPMATUBHO-IPABOBOM 0a3bl, peryiupylomen 3Tu mpo-
LIECCBI.

PaccmarpuBast mioxue cTOpOHbI pa3BUTUS (IOTA, MOKHO OTMETUTh, YTO MPOUCXOMAT pa3-
JIMYHBIE TONBITKY CO3[AHUS YCIOBUH U1 U3MEHEHUs NaHHOM cuTyauuu. Hanpumep, denepans-
HBI 3aK0H «O pHIOOJOBCTBE U COXPAHEHHH BOJHBIX OMOJIOTHMUYECKHX pecypcoB» oT 20.12.2004
No 166-®3 (pen. 03.07.2016 rona) u MHOTHE APyTrUe HEJABHUE 3aKOHOJATEIbHBIE aKThl Poccumii-
ckoit dexepannu, CTaOMIN3UPYIOIINE NOPSAO0K MOJYUYEHHUs KBOT Ha JOOBIYY BOJAHBIX OHOJIOTHYE-
CKHX PECYpPCOB, JNOJKHBI MOBBICUTh KA4ECTBO U BBIIPABUTH CUTYALMIO CO CTPOUTEIBCTBOM DBbI-
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OOTPOMBICIIOBBIX CYJIOB. JlaHHBIM 3aKOHOM JaeTcsi OOBbEKTHBHAS BO3MOXKHOCTD BBIJICIICHUS KBO-
THI HA BBUJIABIMBAHUE BOJHBIX OMOPECYpPCOB B paMKax BOILUIOUICHHUS B )KH3Hb WHBECTHIIMOHHBIX
MIPOEKTOB TI0 CTPOUTEIBCTBY OOBEKTOB PHIOOXO3SHCTBEHHOTO KOMILJIEKCA, B TOM YHCIIE B CYIOB.
Pabota B aTOM HampasneHnue yxe Beacrces [4].

BBogsiTcst pa3nuyHbIe JTBrOTHI, YTOOBI YBEIIMYUTH KOJIMYECTBO U Ka4ecTBO CyI0B. [y aTOTO
ObUTH BHECEHBI MOMpPaBKU B 3aKOH «O Hallore Ha UMYIIECTBO». YMEHbILIEHHUE HAJIOTOB OyIeT
pacipoCTpaHATHCS Ha PHIOONPOMBICIOBBIE CyAa, KOTOpPbIe OYIyT MOCTPOEHBI B MIPUMOPCKUX Op-
rannzanusx. [Ipeanomnaraercs, 4To JaHHBIE JBTOTH OyIyT CTUMYJIHPOBATH KaK pa3BUTHE PHIOHO-
ro X0351CTBa, TaK 1 MECTHOT'O CyJOCTpOeHus [5].

JlanHoe u3MeHeHue OyAeT pacpoCTPaHATHCS Ha phIOOIPOMBICIOBbBIE CY/1a, IOCTPOEHHBIE HE
panee 1 auBaps 2016 r. cy10CTpOUTENBHBIMUA OpPraHU3aLUsAIMHU, 3aPETUCTPUPOBAHHBIMU B KQUeCT-
BE IOPUIMYECKUX JIMI Ha Tepputopun IIpumopckoro kpas.

HekoTopsie opranusanuu Hayanu CTPOUTEILCTBO cyAoB. Tak, Hanpumep, [lanbHeBocTOUHAs
KoMnaHus «AHTelW» 1 JICHUHTpaJICKuii CyJOCTPOUTENbHBIN 3aBoj «Ilemta» noanucanin KOHTPaKT
Ha IMOCTPONKY CPEIHETOHHAXHOTO CYAHA /Ul JOOBIYM U TPAHCIIOPTUPOBKU Kpada B KHBOM BHUJIE.
K cepenune 2018 r. ppi6aku pacCUUTHIBAIOT OTYYUTH HOBBIM Tpaylep.

HoBoe cyaHo, koTopoe OyAeT peaqn3oBbIBaTh MpoOMbIceN B JlaIbHEBOCTOYHOM OacceifHe,
oynetr mpuHuMaTh 10 100 T ceipria 1 OyeT OCHAIIEHO COBPEMEHHBIMU CPEICTBAMU JJI BHIJIOBA U
XpaHeHus Kpabda.

Taxkum 00pazoM, pOCCHUHCKHIA PHIOOTIPOMBICIIOBBIN (DIIOT HEJOCTATOYHO KOHKYPEHTOCIIOCO-
6en, 0e3 3aMeHbl Kopabiieil OyAeT TepATh KOHKYPEHTOCIIOCOOHOCTh, U, €CJIM HE CTPOUTH HOBBIE
Kopabiu, yepes 5—10 net Poccus MoxkeT octathcst 6€3 CBOETo phIO0IIOBHOTO (IIOTA.
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CONDITION OF THE FLEET OF PRIMORSKY KRAI GUARANTEE OF
SUCCESSFUL WORK OF THE FISHERY COMPLEX

The condition of the fleet remains a bottleneck of the Russian fishery complex, its age in-
creases every year. Considering the fleet of the Far East, it is perceived as technologically back-
ward. All target groups interested in development of the fleet expect a certain incentive in busi-
ness development and the states
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OCOBEHHOCTH JESITEJIBHOCTH MAJIOT'O BU3HECA
B PBIBOXO3SIMCTBEHHOM OTPACJIN

Puvibnas ompacno uepaem ocpomuyro ponv 8 npoo080IbCMBEHHOM KOMNLEKCe CIPAaHbl, Mak
KaK A61Aemcs UCMOYHUKOM obecneueHus Hacenenus npooykmamu numanus. Ocoboe 3Hauenue
PpblOHAs ompacie umeem 6 mex patloHax, 20e pblOHblL NPOMbICE]L AGNAEMC OOHUM U3 2TIAGHBIX UC-
MOYHUKO8 dicu3HedesmenvHocmu Hacenenus. /lona Ilpumopckoeo Kpas 6 obujepoccutickom yuose
Ppblobl U 000bIUe Mopenpodykmos ¢ 2009 2. cocmasuna 6onee 30 %, a nanoeosas omoaua Ha 1 m
000bIMO20 CHIPLIL ABNAEMCSL CAMOU 8blcoKoU 8 Poccuu. bonvuioe 3nauenue 0 polOHOU ompaciu
IIpumopckozo Kpas uepaiom npeonpuHuMamensbekue Cmpykmypul, cocmasnsioujue oonee 41 %.

1. Conepxanue:

® KJIIOYEBbIE MPOOJIEMBI MAJIBIX MPEANPUATUI PHIOOX03sIICTBEHHON OTPACIIH;

® [IPaBUJIBHO BBICTPOECHHAs cHcTeMa OIOPKETHOTO TNIaHUPOBAHUS;

e CBOEBpEMEHHas MH(pOpMaLus 0 GUHAHCOBO-XO3HCTBEHHON JEATENbHOCTH;

® BBHIBOJ.

2. OOBEKT — prIOOXO3AUCTBEHBIC MPEIPUATHS (MaJblii OU3HEC phIOOXO3SIMCTBEHHBIX Npe-
IPUSTHN).

3. IIpenmer uccnenoBaHuss — OCOOEHHOCTH JIEATENBHOCTH MaJloro OM3Heca B prlO0X03HCT-
BEHHOM OTPACIIH.

Lenp — uccnenoBath 0OCOOCHHOCTH JIEATEILHOCTH Malloro Ou3Heca B pbIO0X03SHCTBEHHON
OTpaciH.

4. Bo3moxHas 00J1aCTh UX IPUMEHEHUS: Pe3yJIbTaThl UCCIEA0BaHMsI UCIIONb30BaTh CTY ICH-
TaM IpH CO3AaHUU COOCTBEHHOTIO Jea.

5. IIpobGniembl: HeOCTATOYHAS TOAIEPKKA MPEANIPUHUMATEIBCKUX CTPYKTYP phIOOXO03sIiCT-
BEHHOH OTPACIH CO CTOPOHBI TOCYAPCTBA; OTCYTCTBHE Y(PPEKTUBHOTO YIIPABICHHUS BHYTPH Ca-
MUX OPENPUATHH.

KuaroueBbie npodieMbl MAJIBIX NPeANPUSITHI PbI00X0351IHiCTBEHHOI 0TpacIu

B mocneanue roasl 108 NpeANPUHUMATENBCKAX CTPYKTYP 3HAYUTEIHHO YMEHBIIMIIACH (C
52 % B 2007 1. 1o 41 % B 2009 r.), Takke yXyAIIWIOCh X puHaHcoBoe cocTosiHue. K uncmy oc-
HOBHBIX NPUYMH TaKOM HEraTMBHON JUHAMUKHA MOXXHO OTHECTH HEIOCTATOYHYIO MOAJIEPIKKY
NPEINPUHIUMATENBCKUX CTPYKTYpP PbIOOXO3SHCTBEHHOW OTpaciud CO CTOPOHBI TOCYAapCTBa, a
TaKXke OTCyTcTBUE 3(p(PEeKTHBHOTO ympaBieHHs BHYTpH camux mpeanpustuii. Ecimm mns mpen-
NPUATUI pBIOOX03HCTBEHHON OTPACciIM B IIEJIOM TEHJEHIMS Claja BeAeT K yOBITOUHOCTH U OT-
CYTCTBHIO MHBECTUIIMOHHON MPUBIEKATEIBHOCTH, TO ISl MAJIBIX NPEAIPUATHN OHA MOJKET CTaTh
ryOUTENbHOM U MPUBECTH K OAHKPOTCTBY.

Pemenune npoGieMsl 001Iero crnaja npearnpuHUMAaTENbCKUX CTPYKTYP pbI00X035ICTBEHHOTO
Ou3Heca BO3MOJKHO JIMIIb MPU COBOKYITHOM MOJXO0/€ K OCYIIECTBICHHUIO 3a/1a4 MOCPEICTBOM To-
CYJIapCTBEHHOH MOJUTHUKH PETYJIMPOBAHUS PHIOOX03SIMICTBEHHON OTpaciii, a TaKKe BHYTPEHHET O
(MHAHCOBOI'O 03JOPOBJICHUS Ka)KJIOTO OTJEJIBHO B3SITOrO MPEANPUATHS TOCPEACTBOM BHEIPEHMUS
Ha HEM CHCTEMbI OI0JKETUPOBAHMUS.

Ecnu pemenne npo6ieM rocyaapCcTBEHHON MOAEPKKA MaJIoro MPEANPHHUMATENbCTBA PhI-
OO0XO03HUCTBEHHOW OTpPACIIM HANPSMYIO CBS3aHO C (paKTOpaMHu, HE 3aBUCSIIUMH OT CaAMUX IpeJl-
HPUATHI, TO AOCTHXKEHHE LesIed 110 (PUHAHCOBOMY O3/I0POBJICHHIO U MOBBIIIEHUIO KOHKYPEHTO-
CHOCOOHOCTH BHYTPHM CaMO#l OpraHu3alid BO3MOXKHO IyTeM 3(PQEKTHUBHOTO YNpaBJIECHUS IO-
CPEJICTBOM CUCTEMBI OI0/KETUPOBAHMSI.
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B nacrosiee BpeMst yrpaBieHHEe MHOTMMU KPYITHBIMU KOMITAHUAMHU 3(PPEKTUBHO OCYIIECT-
BJISIETCS MTOCPEACTBOM OOJKETUPOBAHMS, OJAHAKO OTCYTCTBYET METOJMKA OIOIKEeTHPOBAHUS,
OpPUEHTHPOBAaHHAS HA PEUICHNUE OTPACIECBBIX MPOOJIEM MPEATPHHUMATEILCKUX CTPYKTYP phIO0OXO0-
39iCTBEHHOTO OM3Heca.

[IpoBeneHHOE MHTEPBBIOMPOBAHUE YIIPABIEHUYECKOTO 3B€HA M PYyKOBOAMTENENH MalbIX PbIOO-
X03s1iicTBeHHbIX KoMnaHuil [IpuMopckoro kpast HO3BOJIMIIO BBISIBUTH KJIFOUEBBIE MPOOIEMBI PbIOO-
XO3SIMCTBEHHOMN OTPACIIH, ONPEEIIAIONINE OCOOCHHOCTH BHEIPEHUS CUCTEMBI OO IKETUPOBAHUS

Knaccudukanus BbISIBICHHBIX MPOOJIEM B 3aBUCMMOCTH OT BHEUIHUX U BHYTPEHHHX (pakTo-
POB IIO3BOJIXIIA 06’I)CIII/IHI/ITI> HX B IBC OCHOBHBIC KaTCrOpruu: BHYTPCHHHUEC U BHCIIHUC.

OnHOI U3 OCHOBHBIX MPOOJIEM PHIOOX03IHCTBEHHOI0 OM3HECa SIBIISIETCS BBICOKAs CTOUMOCTh
toruBa. CyJla KOMIIaHUU paboTany Ha JU3€IbHOM TOIUIMBE, CTOUMOCTbh KOTOPOTO B MOCJIEIHUE
rofibl Pe3K0 BO3pOCia, YTO MPUBENIO K CKauKy MaTepHalbHBIX 3aTpaT npeanpusatus. [Ipu stom
npojaxkHas (OnToBasi) IeHa PHIOONMPOAYKIIMHA 3HAYUTEIBHO HE YBEIUYWIach. B CBSI3M C 3THUM
npUOBLIH IO BCEM BHUJIaM JIEATEIIbHOCTH NMPEANPUATUH YMEHBIINIIACK.

HpaBI/[.]'II)HO BBICTPOCHHAsA CUCTEMA 6]0)1)KeTHOFO IJIAHUPOBAHUS

Cuctema 010/KETHPOBAHUS, OPUEHTUPOBAHHAS Ha JOJITOCPOYHYIO NEPCHEKTUBY >KU3HEICS-
TEJBHOCTH PHIOOXO03SICTBEHHOTO TPEIANPHUATHS, MO3BOJISIET 3apaHee IUIAaHHPOBATH pPE3EPBHBIC
pacxo/pl Ha MOBBIILIEHUE CTOMMOCTH MaTe€pHajbHBIX 3aTpaT, B TOM YHCJIE HA OCHOBHYIO UX CO-
CTaBJISIFOILYIO — CTOUMOCTD TOIUIMBA. [Ipy CBOEBPEMEHHOM OTpaXEHUM B COCTaBE IJIAHUPYEMBIX
3aTpar MOBBIIIEHUS! CTOUMOCTHU TOILJIMBA MPEANPHUATHE OKAXKETCS MOJITOTOBICHHBIM K OCYIIECTB-
JICHUIO HETIPEABUICHHBIX PAacX0J0B. DTO MO3BOJIUT PhIOOXO3AHCTBEHHOMY OH3HECY COXpPaHUTh
(MHAHCOBYIO YCTOHYHMBOCTh BO BpeMs PE3KOro MOBBIIEHHS 1IEH Ha TOIIUBO. VcToleHne Chipb-
€BOM 0a3bl MPUBEJIO K TOMY, YTO MPHU MPAKTUYECKH HE M3MEHMBIIUXCS OOLIMX 3aTpaTax MHpen-
HPUATHUS Ha IPOMBICEI KOJTMYECTBO JOOBITON phIOONPOIYKIIMN COKPAILAETCH.

BromxeTupoBaHue Mo3BOJISIET MPOU3BOINUTD PACUET MOCTOSHHBIX 3aTPaT HA KaKIbl OTAEIb-
HO B3STBIM peiic MPOMBICIA U ONPEETUTh CE0ECTOMMOCTh PHIOONPOIYKIIMH C YYETOM MPOTHO3U-
pyemoro ynosa. Onpenenenne ce0ecTOMMOCTH €AUHUIBI IPOAYKLIUU B KPATKOCPOYHOM U JOJITO-
CPOYHOM MEPCHEKTUBE C YUETOM PHIHOYHBIX OKUIAAHWN COOCTBEHHMKA IO3BOJIUT 3apaHee CIpOor-
HO3HMPOBATh JOXOJHOCTb KaXJI0r0 OTJEIBHOIO peiica U ONPEeAEIUTh €ro Leaecoo0pa3HOCTb.

Broxer, onpenensonuil 10X0AHOCTh KaX/10ro peiica, MOMOXKET MaJIOMy HMPEANpPUSTHIO U3-
0ekaTh pe3KuX (PMHAHCOBBIX CMAI0B U B KOHEYHOM UTOTe YUTH OT OaHKPOTCTBA.

Bbicokne CTaBKM 1O KpeJuTaM U TsDKeNas CUTyalHs ¢ UX MOJyYEeHHEM B MOCIEIHUE TOJIbI
IIPUBENIN K XPOHUYECKOMY AEPHUIIUTY 0OOPOTHBIX CPEACTB M, KaK CIEICTBUE, K OTCYTCTBUIO BO3-
MO’KHOCTH Il 3aMEHbI IIPOU3BOJICTBEHHBIX (POHIOB (CYJOB) U HUX NEPEBOOPYKEHUs Ha Ooiee
TEXHUUYECKHU OCHAIICHHbIE, 3KOHOMHBIE U COBPEMEHHbIE TEXHOJOIMH. [IpaBUIBLHO BBICTPOEHHAsS
cucTeMa OIOKETUPOBAHUS HAa MAJIOM PbIOOXO035SHCTBEHHOM MPEANPHUIATUHN MIPEeyCMaTpUBAET MO-
CTOSIHHOE HaJIn4le 0OOPOTHBIX CPEJCTB.

BropxeTHOE MPOrHO3MPOBAHKE TMOMYYEHUs JOXOJOB OT BBUIOBA PHIOONPOIYKIMM B OMpesie-
JICHHBIE MTPOMEKYTKHU BPEMEHH, a TAKXKE CBOEBPEMEHHOE COCTaBJIEHUE OO/ KETa MOCTOSIHHBIX U TIe-
PEMEHHBIX PacXo/I0B PHIOOXO3SIMCTBEHHOIO MPEANPUATHS Ha OIOKETHBIC MEPUO/IbI TIO3BOJIAT Ma-
JIOMY pbIOOXO3AHCTBEHHOMY OM3HECY M30€KaTh NPEBBILICHNS IIAHUPYEMbIX PacX0JI0B HaJ IJIaHU-
PYEMbIMHU JT0OXOAaMH U, KaK CJIEICTBUE, UIMETh B HAIMYNH [TOCTOSHHbIE 000OPOTHBIE CPEACTBA.

CroeBpemenHasi vHpopManus 0 PMHAHCOBO-X0351iICTBEHHOM 1€ATEJILHOCTH

Hwuskuii ypoBeHb TOCY1apCTBEHHBIX HHBECTHUIIMIA U OTCYTCTBHE OTEUYECTBEHHOT'O JIM3UHTa Ha
cyna u obopynosanue B Ilpumopckom kpae u J[adbHEBOCTOYHOM PEruoHe yCyryOusior u 6e3 To-
T0 TSDKEITYIO CUTYAIlHIO MajbIX PHIOOXO3SICTBEHHBIX KOMNaHWH. Pemenne maHHBIX mpoOieM B
HEPBYIO OYepeb JOHKHO OCYIIECTBISATHCS CO CTOPOHBI rocyaapcTBa. OHAKO OTCYTCTBUE TOCY-
JTApCTBEHHON MOJICPKKH JODKHO aKTHUBU3UPOBATH CHJIBI MalIbIX MPENNpPUATHI Ha CO37daHue
BHYTPEHHUX pe3epBOB. [Ipm OTCYTCTBHM BO3MOKHOCTH IIOJNyY€HHs JIM3MHTAa W WHBECTHIUN
O0/PKETHUPOBAHHE TTOMOTACT ONPEACTUTh NMEPCHEKTUBHOCTD AAJbHEHINETO0 OCYIIECTBICHUS KaxK-
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JIOTO HAIpaBJICHUs JEATEIBHOCTU NPEANPUITUS, HISHTHU()UIUPOBATh CTPYKTYPY PACXOIO0B MU
co3/1aTh HEOOXOJIUMBIE PE3epBbl HAa MPHOOPETEHHE HOBOTO M PEMOHT MMEIOIIErocsl CyJI0BOTO
000pyIOBaHUsI.

Crnenyer OTMETUTh BHYTPEHHHE (DAKTOPHI — HA MPEANPUATHIX 3a4acTyl0 OTCYTCTBYIOT CO-
BpPEMEHHbIE HHCTPYMEHTHI B 0071aCTH MH(MOPMALIMOHHBIX TEXHOJIOTUH.

JlanHO€ 00CTOSTENHCTBO MPUBOAUT K TOMY, UTO HH(OpMAIU 0 (HUHAHCOBO-XO035HCTBEHHON
JeSTEIbHOCTH, TPEJOCTaBIsieMasl pyKOBOIUTEINIO, 3a4acTyIO SIBJISIETCSI HECBOEBPEMEHHOM U He-
nostHOU. Kpome Toro, 3To TopMo3uT 3 PexkTuBHOCTD pabodero mporecca. [laxe npu HaIAYUU
JOCTAaTOYHOM WHpopManmuu O (UHAHCOBO-XO3AHUCTBEHHOM MIESATENBHOCTH YaCTO OTCYTCTBYET
elMHas cucTeMa, KoTopas Morjia Obl 00bEAMHUTD JaHHBIE, HEOOXOIUMBIE JIUIsl YIIPaBICHUS Tpe-
npusATHEM. BIOJKETHBINA peryiaMeHT MO3BOJSeT OOBEINHUTDh BCE UMEIOIUECS YUETHBIE PECypChl
MaJIOTrO prIOOX03IHCTBEHHOTO MPEANIPUATHUS B LIETISAX JOCTHXKEHHS MOCTABICHHBIX 3a/1a4.

Cuctema OrOKETUPOBAHUS, ONMPEAETAIONIas OTBETCTBEHHOCTh KaXJIOTO OT/ENa MpeAnpH-
ATUS JJ1 JOCTUIKEHMSI ITIOCTABJIEHHBIX 1I€JIEH, T03BOJISIET CBOEBPEMEHHO cOOpaTh HEOOXOIUMYIO
MH(POPMALIMIO, TPOBECTH €€ aHAJIM3 U HAa OCHOBE IOJIyYEHHBIX PEe3yJIbTaTOB IPEIOINpPENEIUTh
JanbHEeHe AeWCTBUS M0 MOBBIIEHUIO (PUHAHCOBOM YCTOWYMBOCTH HPEIANPUATHS U yBeJInYe-
HUIO €€ KOHKYPEHTOCIIOCOOHOCTH.

[IpoBeneHHOE MHTEPBBIOMPOBAHHUE MO3BOJWIO ABTOPY M3YYUTh U MOHATH TEKYIHE BHYT-
pPEHHUE U BHEIIHUE MPOOIeMbl phIO0X03IHCTBEHHBIX NPEANPHUITUN. B ycIoBUAX OrpaHUYEeHHBIX
PECYPCOB U LIUKIUYHOCTH JI€ATEIBHOCTH MPEANPUHUMATEIBCKUX CTPYKTYP PbIOOXO03SHCTBEHHO-
ro OusHeca HeoOXOoAMMa CHCTEMa YNpaBJIEHUs, KOTOpas Moryia Obl HUBEIMPOBATh BHELIHHE U
pelaTh BHyTpEHHHUE POOIeMbl MaJIbIX IPEANPUATHIA PhIO0X03HCTBEHHOTO KOMILIEKCA.

BriBoa

Brenpenue cucteMsl OI0KETUPOBaHUS, OPUEHTUPOBAHHOM Ha MaJible IPEANPUATHS phIO0X0-
3AHCTBEHHON OTpaciu, OyAeT CIocOOCTBOBATh JOCTHMXKEHHIO IIeJie KOMIAaHUH, MO3BOJIUT COOCT-
BEHHUKAM OIIPENENISATh JOXOIHOCTh KaXIOr0 peiica, IMETh B HAJIMYHH TOCTOSTHHBIE O0OOpPOTHBIE
CpeACTBa, IUIAaHUPOBATh M CO3/aBaTh HEOOXOIUMBIE PE3EPBHBIE OTUHUCIIEHHS Ha MOJJIEPKAHUE yC-
TOWYMBOTO (PMHAHCOBOTO COCTOSIHMSI KOMITAaHWK. YTIpaBJIeHHE TIOCPEICTBOM OIOPKETUPOBAHUS Ha
MaJIBIX TPEIIPHUATHSAX MTO3BOJISIET U3BICKATh BHYTPEHHUE PE3EPBBI CHIDKEHHS 3aTPaT, a TAKKe Haii-
TH ONTUMAJIBHBIM YPOBEHb Pacxo/a (PMHAHCOBBIX CPEACTB, UMEIOLIMXCS Ha MPEINPHUATHH, B paM-
Kax CYIIECTBYIOIIHUX PECYPCOB U, CII€A0BATEIbHO, UMETh BO3MOXKHOCTh MOBBIILICHNUSI KOHKYPEHTO-
CIOCOOHOCTH MPEANPUHUMATENBCKUX CTPYKTYP PHIOOXO03SIIICTBEHHOTO OH3HECa.

CHHCOK HCI0JIb30BAHHOM JIMTEPATYPbI

1. Cratuctuueckuii exeroguuk. — Bnagusocrok: [Ipumopckerar, 2010. — 318 c.
2. Manoe npeanpuHUMaTeIbLCTBO B PHIOONPOMBIIIIIEHHOM KoMmIuiekce [IpuMopckoro kpast:
crat. ¢6. — Bmagusoctok, 2010. — 34 c.

A.V. Shamkhalova
Dalrybvtuz, Vladivostok, Russia

ESPECIALLY SMALL BUSINESS ACTIVITIES IN THE FISHERIES SECTOR

The fishing industry plays a huge role in the food sector of the country as a source of provid-
ing the population with food. Of particular importance is the fishing industry in those areas
where fishing is one of the main sources of life of the population. The share of the Primorsky Ter-
ritory in total Russian catch of fish and seafood production in 2009 amounted to more than 30 %,
and tax returns for I ton of raw materials is the highest in Russia. Of great importance for the
fishing industry of Primorye Territory play business organizations representing more than 41 %.

Caenenusi 00 aBrope: lllamxanoBa Auna Bnagumuposna, ®I'BOY BO «lanbpbiOBTY3»,
TJ16-412, e-mail: vl-vm@bk.ru.
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VJIK 65.35. (2P55)

N.0. 3acaaBckan
®I'BOY BO «/lanbpsioBTY3», I'. Bnaausoctok, Poccus
Hayunslii pykoBoaureins — E.B. UepHas, kaHa. UCT. HAyK

COIUAJIBHO-9KOHOMMNYECKHUE ITPOBJIEMbI
PBIBOXO03SAMCTBEHHOI'O KOMILIEKCA ITIPUMOPCKOTI'O KPAS

Hccneoosano cocmosinue pwvibnoii ompacau 8 Ilpumopckom kpae. Qbo3nauenvl coyuaibHo-
9KOHOMUYecKue npobiemvl hyHKYuonuposanus ompaciu. Paccmompenvl ocnoenvie nanpasnenus
N0 COBEPUIEHCTNBOBAHUIO PA3BUMIUSL PbIOOXO03AUCMBEHH020 Komnaekca [Ipumopckozo Kpas.

[IpuMopckuii kpait 06JagaeT OHUM U3 KPYMHEHIIINX B CHCTEME PHIOHOW MPOMBIIIIIEHHOCTH
CTpaHbl PHIOOXO03SUCTBEHHBIM KOMILIEKCOM, KOTOPBIH SBISETCS KOMIUIEKCHBIM CEKTOPOM 3KOHO-
MHUKH, BKJIIOYAIONIMM B ce0si 100BIUYy BOIHBIX OHMOpPECypcoB, MepepabOTKy, BOCTIPOH3BOJICTBO,
TOBapHOE pa3BeACHHE TUAPOOHMOHTOB, a TAKKE PSII CMEXKHBIX MPOU3BOJACTB: CYJOCTPOCHHUE, CY-
JIOPEMOHT, TPAHCHOPTHUPOBKY, XpaHEHHE, CETECHACTHOE M TapHOE MPOU3BOJCTBO, MOPTOBHIE
CITyOBbl, ONTOBYIO U PO3HUUHYIO Toprosito. s IIpumopckoro kpast pplOHOE XO3SIMCTBO SBIIS-
eTCsl BaXKHBIM MCTOYHUKOM OOecriedeHHs HAaceIeHHUs] MPOAYKTaMU MUTAaHUS U MPOJOBOJIHCTBEH-
HOI 6€30MacHOCTH PETHOHA U CTpaHbI [4].

Lenb cTaTbyl — paccMOTPETh COLMATBHO-3KOHOMHUYECKHUE MPOOIeMbl phI00X031iCTBEHHOTO
KoMmIuiekca [IpuMopckoro kpast M cmocoObl UX PELIeHHS.

3agaun:

e 0003HAYUTH COLIMATIbHBIE U SIKOHOMHUYECKHE MPOOIEMbl PHIOOX03SIICTBEHHOTO KOMILIEKCA,

® OMNpPENEIUTh CIIOCOOBI PEIICHHUS COIMAIBHO-A)KOHOMUYECKUX MPOOJIEM PHIOHON OTpacCiIy.

e CoBpeMEHHBIN PHIOOXO03UCTBECHHBIM KOMILIEKC [IpuMOpCKOTo Kpas Kak KOMILIEKCHBIN
CEKTOp SKOHOMHUKH 00J1aj1aeT OOIBIIMM KOJUYECTBOM MPOOJIEeM: HE3aKOHHBIM, HECOOOIIAeMBIA 1
HEPETYJIUPYEMBIi TPOMBICEN BOAHBIX OMOpPECYypCOB, HETATUBHOE aHTPOMOTEHHOE BO3/ICHCTBUE HA
cpelly WX oOuTaHus, HU3KUH YPOBEHb KOPIIOPATUBHOI KyJbTYpHI, ciaboe pa3Butue GopM camo-
OpraHHu3ali U CaMOPEryJIUpPOBaHUS, OTCYTCTBHE CTHUMYJIOB K MOBBIIIEHUIO NMPOU3BOIUTEIHHO-
CTH TPyJa, HEPA3BUTOCTh Chepbl MHHOBAIIMOHHBIX YCIYT [4].

Cpenu HUX HE MOCIIEIHEE MECTO 3aHUMAIOT COIUAIBHO-2KOHOMUYECKHE MPOOIEMBbI:

e [Iponmomxkaroieecs: yIopokKaHHe PacXxoJ0B HA TPAHCIIOPTUPOBKY PHIOHOTO CHIPbSI U FOTO-
BOI IPOAYKIIMHM M3 MECT €€ MacCOBOIO MPOM3BOJACTBA K MecTaMm ee norpebnenus. [lo MHeHMIO
AKCIepTOB JlanbHEBOCTOYHOTO TEPPUTOPUAIBLHOTO IIeHTpa (MPMEHHOTO TPAHCIIOPTHOTO O0CHTy-
KUBaHUS, pelieccus B TPAHCIIOPTUPOBKE PHIObI B IIEHTPaIbHbIE PETMOHBI CTPAHBI CBSA3aHA C POC-
TOM 3Kcnopta B ctpaHsl ATP [1].

e CrIppeBas HampaBlIeHHOCTh AKcropTa. K coxaneHuto, 5KCHOPTUPYETCS] B OCHOBHOM CBe-
XKEMOPOXKeHast ppida. XOTs BCEM M3BECTHO, YTO TOPA3/0 BHITOHEE ObLIO OBI ITPOIaBaTh 3a pPyOek
oty (haOpuKaThl WK TOTOBYIO TPOIYKITHIO.

e 3HauYMUTENbHBIA (PU3MUECKUN U3HOC OCHOBHBIX NMPOU3BOJICTBEHHBIX (DOHIOB phIOONEpepa-
OaTHIBAIOIINX TPEINPHUATANA U HU3KUH YPOBEHb TEXHOJOTHMUECKOW M TEXHHUYECKOW OCHAIIEHHO-
CTH JOOBIBAIOIIMX U 00pabaThIBAIOIIMX MPOU3BOJACTB. Bhicokas cTeneHb M3HOCA TEXHOJIOTHYE-
CKOro o00OpyI0BaHUs Ha OEPETOBBIX phIOOIIepepadbaThIBAOIINX MPEAPUATHIX, KOTOPBIH COCTaB-
nset 6onee 50 %, ero BeICOKasi ppIHOYHASI CTOUMOCTb, TaK KaK JIy4IlIMe aHAJIOTH MTPOU3BOATCS 32
pyOexoM, aepuuutr oOOPOTHBIX CPEACTB, MPAKTHUECKAss HEJOCTYMHOCTh KPEIUTHBIX PECypcoB
SBIIAIOTCS CAEP)KUBAIOIIUMU (aKTOpaMU MO MPOBEIECHUIO PEKOHCTPYKIMH U MOJEpHU3aLUU Oe-
PEroBbIX MepepadaThiBalONIMX NPou3BOACTB. CUTyalMIO YyCyTyOsiioT HeA0CTaTOYHOE olecneye-
HUE COOCTBEHHBIMHU CBHIPHEBBIMU PECYPCAMHU, BHICOKAs CTOMMOCThH MOKYITHOTO CBhIPbs, HaJIU4YUE
OO0JIBIIOTO KOJMYECTBA MOCPEIHUKOB MEX]y MPOU3BOIUTENIIMU ChIphsl U OEpEeroBbIMH Iepepa-
Oootunkamu [8].

e KpHU3HCHOE COCTOSIHHE CYyIOPEMOHTA U CYJOCTPOEHUsS Ha Tepputopuu kpas. Okomno 90 %
CyJZIOB PBIOOIIPOMBICTIOBOTO (hJI0Ta OTPACIIA COCTABISIOT Maod(d(HEKTUBHBIE (HU3UYECKH H3HO-
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BeraBku Ha xurrepsl (puc. 5) 1uist IpUBJIeUEHUs KajabMmapa.

Puc. 5. CBeronnoaHbie BCTAaBKU Ha HKUATTEPHI

TexHuyeckue xapakTepUCTUKU:

« yBenuenue BouioBa ~10 % — 20 %;

e IIPOYHBII KOPIYC U3 MOIUKapOOHATA;

e IPOCTOE BKIIIOUYEHUE / BHIKITIOUEHHUE;

e OTpHUILIATEIbHAS TIJIABYYECTh;

« CMEHHBIE OaTapeu;

e I[BET: SIHTAPHBINA, CHHUM, 3eJICHBIN, OCITBIA, KPACHBIN;

* pa3mep: 95 MM X 43 MMm;

e Bec: 105 1 (¢ 2 Gatapesmn);

e AKKyMYJIATOp IIEJIOYHOM: AA — 2 mmT.;

e CpoK ity k061 OaTapen: ~500 9 6€3 BBIKITFOUCHUS;

e YAaCTOTA BCIIBIIIEK: HETIPEPHIBHBIN CBET;

 BOJIOHETIPOHUIIAEMOCTE: 70 750 M.

[IpomebiciioBast cxema yCTaHOBKU JKUTEPHBIX CUCTEM C YyUY€TOM HOBBIX CBETOJMOJHBIX JIAMIT
Ha HOBOM npombiciioBoM cynne MPC mp. 20310.1 noka3ana Ha puc. 6.

Puc. 6. IlpomsicnoBas cxema MPC np.20310.1
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Pa3paboTka cxeM OpraHu3aluH MPOMBICIA THX00KEAHCKOr0 KaJabMapa

Ha ocHOBaHWMM BBINICH3JIOKEHHOTO OBLIO MPHUHITO PEIICHUE MPOU3BECTH YKOHOMHUYECKOE
000CHOBaHHE TPOMBICTIA TUXOOKEAHCKOTO KalbMapa ¢ HECKOJIBKUX THIIOB CYJIOB M OCHAIIEHUEM
Pa3TUYHBIMU UCTOYHHKAMU CBETA.

Jlyis opranu3anuu mpoMeicia Obliia paccMOTpeHa paboTa Takux TUIOB cyAoB, kak MPC mp.
20310.1., MPC-150, CTP-420 u cnenumanuszupoBannoe cyaHo KJIC ¢ cooTBeTcTByIomUM mepe-
000pyAOBaHUEM.

Cyna KOMITIEKTOBAJIUCH PA3TUYHON OCBETUTEIBLHOM TUPISHAOM COCTOSIIICH:

e U3 CBETOJIUO/IHBIX JIAMIT;

o METAJIOTAJIOTEHHBIX JIAMIT:

e CBETOJUOIHBIX U METAJUIOTaJIOTEHHBIX JIAMII.

Hcnonb30BaHne CBETOIUOHBIX JIAMIT TIO3BOJUT CHHU3WTH PAcXoJ TOILTUBA TOPSJAKOM Ha
3040 %. [Tpu pacyeTe 5KOHOMHYECKOT'O 0OOCHOBaHHS MPOMBICIA, ObLIAa HCIIOIb30BaHA METOIH-
Ka, OnmucaHHas B padore [5].

PacueTsl Mo maHHO# MeTOAMKE MOKa3anu (puc. 7, §), 4To BeIeHHE MTPOMBICIIA CO CPETHETOH-
Ha)KHOTO W CIIEHUAIM3UPOBAHHOTO (II0Ta sBIsieTCs HepeHTa0enpHbIM. Hanbosee BbIro/ieH mpo-
MBICENT ¢ MAJIOTOHHAXHBIX CyJ0B, KOTOpbIE 000PYIOBaHbI OCBETUTEIHLHON THUPISHAOH, COCTOS-
e W3 CBETOUOIHBIX JIAMII, TUOO MPH COBMECTHOM HCIIOIH30BAHUH CBETOIMOHBIX U METAIIIO-
TaJIOTeHHBIX JIAMII, TaK KaK CYIIECTBEHHO CHIKAIOTCS 3aTpaThl Ha TOIUIMBO, 4 PEHTA0EIbHOCTh
MIPOMBICIIA TIOBBITIIACTCS.
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Puc. 7. I'paduk 3aBUCHMOCTH HUCIIOJIb30BAHMUS PA3TUYHBIX CBETOBBIX TUPJISIHI K CYMME 3aTpaT
Ha tomuso (MPC 20310.1)
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Puc. 8. lnarpamMMa 3aBUCUMOCTH TIPUOBLIHN OT THIIA CYTHA

354



Bneapenue cBeTOAMOIHBIX HCTOYHUKOB CBETA HA MPOMBICEN TUXOOKEAHCKOTO KaJlbMapa Io-
3BOJIUT COKPATHUThH 3aTpaThl Ha TOIUIMBO mopsiaka Ha 30-40 %, uTo mpuBeaeT K CHIXKEHUIO DKC-
TUTyaTaI[MOHHBIX PAacXOJI0B CYyAHA, TAKkKe BO3MOXHOCTh MPUMEHEHUS! HOBBIX MOJIBOAHBIX UCTOY-
HUKOB CBETa MO3BOJUT BECTH MTPOMBICEIT JHEM, YTO B CPETHEM YBEIUYUT BbUIOB Ha 0,5 T B CYTKH.

[IpoBeneHHBIE HCCIIEIOBAHUS MMOKA3bIBAIOT HEPEHTAOEIHHBIM BEIACHUE MPOMBICIA C CYIO0B
tuna CTP-420 u KJIC tuna «I onuibpIHO» U3-32 BRICOKUX DKCILUTYyaTallMOHHBIX PACX0JI0B.

Ha HaganpHOM 3Tame OCHOBHOE BHUMAaHUE CIIEYET YIEIUTh PA3BUTHIO IPHUOPEKHOTO JIOBA C
MCIOJIb30BaHUEM MaJIOMEPHOTO (hJI0Ta, OCHAIIICHHOTO CBETOBBIM 00OPYJA0BAHUEM U3 CBETOIUO/I-
HBIX ¥ CBETOAMOJHO-METAIJIOTATIOT€HHBIX JaMIl.

[IpuBneuenne K MPOMBICITY CYJIOB Majioro KJlacca MO3BOJUT B KOPOTKHE CPOKH JOOUTHCS
BBICOKOW PEHTA0EIBHOCTH, MOCKOJBKY 3aTpaThl Ha MepeoOOpYyIOBaHUE M IKCIUTyaTaIlMI0 TaKUX
CYJIOB OKYIIATCS JIa)K€ TIPU OTHOCUTEIHHO HEBBICOKUX YJIOBaX.

Ha ocHoBanuu ananu3a MatepuagoB U MHOTOYUCIEHHBIX aHHBIX MO SIMTOHCKOMY MPOMBICTY
HIpoKoMacIITabHbIN J10B Kaiabmapa B U3 Poccun SnoHCKOro MOpsi MOXKHO BECTH C HIOHS 10
OKTSIOpb, a B CiTy4ae MOMydeHus paspemieHus: oT npaButensctB Anonun u KH/P — ¢ mMas no ne-
kabps [6].

Ha ocHOBaHMM 5KOHOMHYECKUX PACUE€TOB MOXHO CHEJIaTh BBIBOJI, UTO 3aTPaThl HA OCBOCHHUE
MIPOMBICIIA KaJTbMapa OKYIISATCS Yepe3 CO3/aHne HOBBIX pa0OUMX MECT U HAJIOTOBBIC MOCTYTUICHUS
B OIOJKETHI BCEX YPOBHEH. Beab 3TO, BO-NIEPBHIX, YBEIUYCHHUE YIOBOB MPUMOPCKHUX PHIO0T0ObI-
BaIOIIMX KOMIAHWHA U, BO-BTOPBIX, JOMOIHUTENBHBINA CTUMYJ U PA3BUTHUS POCCHIICKON mepepa-
OOTKU PHIOOMPOAYKIIMH, TOSTOMY Pa3BUTHE MPOMBICIIA THXOOKEAHCKOTO KaabMapa — 3TO MYHKT,
10 KOTOPOMY MHTEPECHI TOCYJapCTBa U PHIOOMPOMBIIITIEHHUKOB MOJTHOCTHIO COBMAIAIOT.
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Vladivostok, Russia

RESEARCH AND DEVELOPMENT SCHEMES OF FISHERIES PACIFIC SQUID

Squid are among the most valuable and under-utilized target species . They are the global
market unlimited demand, prices have steadily high. Fishing for squid cost-effective , and in
many countries ( Japan , South Korea , United States, Argentina , etc.) there is a tendency to con-
stant replenishment of the fleet with new vessels . Pacific squid stocks in the subzone of Primorye
are estimated at 200-360 thousand tons and can withdraw from 100 to 180 thousand tons, which
makes this type of fishing most promising. In this paper the organization of the squid fishing with
the use of blue LED lamps.

Caenennsi 00 aBropax: JKurynbckas CeernaHa ButanbeBHa, accucteHT Kadeapst «lIpo-
MBIIIUIEHHOE PHI00JIOBCTBOY, e-mail: orbitalka@inbox.ru.
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POJIb POCCHUMU B OKCIIVIYATAIIUA BUOPECYPCOB TUXOI'O OKEAHA

Paccmampusaromea 6uopecypcer Muposoco oxeana. Ilokasano 3uauenue Tuxoeo oxeana
ons pazeumust pplOHo20 xo3sticmea Poccuu, a maxoice npedcmasnenvl Hekomopwvie cnocoowl, Ko-
Mopble NPUMEHAIOMCS 015 YCUNeHUs pbloonpombiuieHHbix nouyuti Poccuu ¢ Tuxom okeane.

st Poccuiickoit depepanuy Ha COBPEMEHHOM 3Talle OCBOCHHE OMOJIOTUYECKHX PECypPCOB
MupoBoro okeaHa B YCJIOBHSX JKECTKOW MEXIYHAPOAHOW KOHKYPEHIIUU SIBIISETCS MPUOPUTET-
HBIM. DTO HEOOXOIUMO ISl coXpaHeHus: Poccueil BeIymux MO3HIHNA CPed PHIOOTIPOMBIIILICH-
HBIX JIepKaB MHpA.

Pecypcbl MupoBoro okeana — 3T0 MpUPOJHBIE 3JIEMEHTHI, BEIIECTBA U BUAbI SHEPTUH, KOTO-
pBie TOOBIBAIOTCS WM MOTYT OBITH JOOBITHI HETIOCPEACTBEHHO M3 BOJ, MPUOPEKHOU CYIIH, JTHA
WM HeNp OoKeaHa. MUpOBOW OKeaH pa3eisfaioT Ha MATh YacTei: ATinaHTudyeckuiud, Muauiickuid,
Tuxwuii, Ceepubiit JlenoButsiii 1 FOxHbIN okeansl [8]. buosnoruueckue pecypcbl okeaHa — 3TO
Pa3HOBUJIHOCTh €CTECTBEHHBIX OOTaTCTB, KOTOPBIC MPEACTABICHBI TPEMSI OCHOBHBIMH KOMILIEK-
CaMU >KMBOTHOTO U PACTUTEIHHOT'O MUPA — HEKTOH, OEHTOC, MJIAHKTOH [2].

HekToH — COBOKYMHOCTh BOJHBIX AKTHBHO ILIABAIOLIUX OPraHU3MOB, MPEUMYIIECTBEHHO
XHIIHBIX, OOUTAIONINX B TOJIIIE BOJBI U CIIOCOOHBIX MPOTUBOCTOATH CHJIE TEUEHHS] U CaMOCTOsI-
TEIIbHO MepeMeNniaThcs Ha 3HAYuTeIbHbIe paccTosHusA. K HekToHy oTHOcHTcs Oosee 20000 pas-
HOBHUIHOCTEH PBIO, KaabMapbl, KHTOOOpa3HbIe, TACTOHOTHE, BOJHBIC 3MEH, Yeperaxy, THHT BUHbI
u np. [lo 3HaueHuro u oO6vemy ucnonb3oBanus 80—85 % coctaBnser peidoa, mpumepHo 10—15 %
MPUXOJIUTCS Ha TOJIOBOHOTHE MOJUTIOCKH — KalbMaphbl U PaKOOOpas3HbIe — KPEBETKH, a MeHee 5 %
COCTaBJIIOT MOPCKHE MJICKOITMTAIONIME — KHUTHI, JlacToHorue [13]. beHToCc — opranusmel, oOu-
TaIOLUEe HAa MOPCKOM JHE; B MPECHOBOJAHON THAPOOHOIOTHMH — OPTaHU3Mbl, OOUTAIOIINE Ha JIHE
KOHTHHCHTAILHBIX BOJAOEMOB M BOAOTOKOB. OH UCHOIB3yeTCs] B HEOOMBIIMX 00BbEMax, TaK Kak
XO3SIICTBEHHOE 3HAYCHHE MMEIOT JBYXCTBOpPYATHIE MOJUTFOCKA — MHJUU, YCTPHIIBI, TPEOCIIKH,
pakooOpa3Hble — KpaObl, OMapkl, JaHTyCThl, UITTOKOXKKE [14]. [IMaHKTOH — pa3sHOPOIHEBIE, B OC-
HOBHOM MEJIKME OPTaHHU3MbI, CBOOOAHO Apeiidyromue B TONIIE BOALl U HE CIIOCOOHBIE, B OTJIU-
YHe OT HEKTOHA, CONPOTHUBIIATHCS TEUEHHIO. TaKUMU OpraHu3MaMu MOTYT ObITh OaKkTepuu, Aua-
TOMOBBIE M HEKOTOPbIE APYyTrHe BOAOPOCIH, MPOCTEUIINE, HEKOTOpPble KHUIIEYHONOIOCTHBIE,
MOJUTIOCKH, paKoOOpa3Hble, Sila U JIUYUHKU PbIO, pa3inYHbIX 0€CIIO3BOHOYHBIX KUBOTHBIX [15].
[TpakTHdeckoe 3HaUCHUE UMEIOT OyphIe, KPaCHBIE U 3€JICHBIE BOJOPOCIH, HEKOTOPHIE IIBETKOBHIE
pactenus. B oTimune oT HEeKTOHA U OEHTOCA TUIAHKTOH UCTIOIB3yeTCsl B MEHBIICH CTENEHH. XOTS
aKTUBHO OCBaMBAaETCs OJIMH U3 BUJOB IJIAHKTOHHBIX PAaKOOOpPa3HbIX — Kpuiib [11].

I'eorpaduueckoe pacnpocTpaHeHHEe OMOIOTHMUECKHX pecypcoB MHpOBOro okeaHa KpaiiHe
HepaBHOMEpHO. [lepBoe mMecTo U 1Mo 00mEeMy 00beMy OMOMACCHI, U MO YHCITY BUIOB 3aHUMAET
Tuxuii okean. CBsI3aHO 3TO ¢ OTPOMHBIM Pa3MEpPOM €ro aKBaTOPUHU M OOJILLIMM pazHOOOpa3suemM
MPUPOJHBIX YCIOBHM B ee mpenenax. JKUBOTHBIM MHUp €ro MO BUJIOBOMY COCTaBY B TPU-YETHIPE
pa3a Ooraue, yem JApyrux okeaHoB. DaKTHUECKH 37€Ch MPEICTABICHBI BCE BUIBI JKUBBIX Opra-
HU3MOB, Hacensomux MupoBoit okeaH. Takke B HeM BbICOKasi OMOIOTUYECKasi MPOAYKTUBHOCTS,
0COOCHHO B YMEPEHHBIX U SKBATOpUAIBHBIX Tosicax. Ho emie Oosnee Benuka Onogoruyeckas mpo-
JTYKTHUBHOCTb B 30HE HIeNb(}a: UMEHHO 3/1eCh 0OUTAET U HEPECTUTCS MOAABIISIONIEe OOIBIIMHCTBO
TE€X MOPCKHUX XUBOTHBIX, KOTOpBIE CIy»aT oObekTamu npomsbicia [7]. B mopsx Jansaero Boc-
Toka — bepuHrosa, Oxorckoro um SMoHCKOro u ceBepHOM yacTH THXOro oxeaHa BCTPEUYAETCS
oko1io 300 BUIOB CHETOOHBIX PBIO, HO JIUIIL 15 U3 HUX HACTOJILKO MHOTOYHUCIICHHBI, YTO WX Iie-
necoobpaszno n1o6sBaTh. bonee 80 % Bceil BbUIaBIMBAEMOM 371€Ch PHIOBI — 3TO TPECKa, MUHTAIA,
cenb/ib, caiipa, TyHel, kabaja, OKyHb, JlococeBble. Cpeaii ATOro pa3HooOpa3us JIOCOCEBhIE SABIIS-
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IOTCSl IICHHOM NpOMBICIOBOM pbIOOH. B poccuiicknX NanbHEBOCTOYHBIX BOJAX BCTPEUAIOTCS
IIECTh BUJIOB TUXOOKEAHCKOTO JIOCOCS: YaBblya, KeTa, ropOy1iia, HepKa, Knxyd, cuma [12].

Ha nannom stamne Poccust akTUBHO MbITaeTcsa BEPHYTh yTpaueHHble €to B 90-e rr. XX B. mo-
3ULIMK B pbIOONOBCTBE. B ycnoBusx ObicTpo pa3BuBaroierocsi A3zmaTcko-THXO0KEaHCKOIo pe-
I'MOHA 3HauY€HHe TUXOOKEaHCKOro nobepexbs A Poccun Toapko Bo3pacTaer, 4To U ObLIO OTpa-
’keHo B Mopckoii noktpune Poccuiickoit ®enepanun Ha nepuon ao 2020 r. [6]. B wactHOCTH,
Poccust B Tuxom okeaHe NpoOBOAUT HAay4YHbIE UCCIIENOBAHUSA KaK Ha MEXAYHAapOJHOM YPOBHE, TaKk
U B TEpPpUTOpHAIBHBIX Bogax Pocculiickon denepanny; pa3BUBAIOTCS MEXKyHApPOIHbIE OTHOLLIE-
HUS TI0 PHIOOJIOBCTBY.

Bo-niepBrIX, OBLTH TPEANPHHATH YCHIINS 10 BOCCTAHOBJICHHUIO JTHIMPYIOMIMX TO3UIUN Ha-
el cTpaHbl B pbl00X03sKcTBeHHBIX HcciaeaoBanus. B 2002 u 2009 rr. Ob11M IPOBEICHBI KOM-
IUIEKCHBIE SKCIIEULMOHHBIE UCCIIEOBAaHUS COCTOSHUS 3alacoB MEJIarMYeCKUX BUIOB PBIO FOXK-
HOM YacTu THUXOro okeaHa, O3BOJIMBIIME JOKA3aTh HAJIMUME HA COBPEMEHHOM JTale CKOIUICHUN
CTaBpUbI B yJIAJIGHHON OT OeperoB OKeaHW4ecKoi 4acTH paiioHa uccinenoBanuii. [Ipuyem o Ha-
CTOSAILET0 BpeMeHn Poccus ocTaeTcs €eMHCTBEHHOM CTPAHOW B MUpE, MPOBOIMBIIEN HCCIIEI0BA-
HUS BOJIHBIX OMOPECYPCOB B I0’KHO-LIEHTpaIbHOM yacTH Tuxoro okeaHa [4].

Yuensie BHUPO uccnenoBanu BiusiHEE TEMIIEPATYPHI BOJbI HA YUCICHHOCTh MOKOJICHUN U
Oouomaccy MHUHTasl. B yaCTHOCTH, OHU YCTAaHOBUJIM TECHBIE CBSI3U MEX/Y M3MEHUYMBOCTHIO MHJICK-
ca TuxookeaHnckoro nekaaHoro kojedanus (PDO), Temnepatypoil BoAbl U 3aracaMu MHUHTasi B
bepunrosom n OxorckoMm mopsix. Okazanoch, 4TO TEHAECHLMU TUHAMHKHU 3allacOB U MUPOBOTO
BbUIOBA MUHTasl B T€UeHHE 45 JIET B 3HAUUTEIBHON CTENEHM COBIAJAIM C TPEHJIOM HU3MEHEHUS
OCHOBHOTO KiaumaTtnueckoro ugaekca — PDO. C yueToM nporHo3upyemMoro noxoiaogaHus B Apk-
THKE, MUHUMYM KoToporo oxuaaetcs B 2030-2035 rr., 6pu1a chopmynupoBana padboyast TUIIOTE-
3a, COIVIACHO KOTOpPOW B MEPCIEKTHUBE OKUIACTCS 3HAYUTEIIBHOE CHUKCHME 3allacOB MMHTas B
bepunrosom mope u cymectBeHHOe — B OXoTckoM Mope. CHMKEHHUE 3allacoB MHMHTas B Tpaiu-
IIMOHHBIX palloHaX MPOMBICIA MOXKET COIPOBOXKIATHCS POCTOM OHOMAacchl B SIOHCKOM MOpE U 'y
TUXOOKEAHCKOTO moOepexns Amonwwn [10].

JUJis MOHUTOpPUHIA, COXPAaHEHUS M PAlMOHAJIBLHOTO HUCMOJIb30BaHUS OuopecypcoB Tuxoro
OKEaHa J1aJlbHEBOCTOUYHBIMU YYEHBIMU OBbLIN pa3paboTaHbl pOOOTOTEXHUYECKHE KOMILJIEKCHI, YTO
MIO3BOJISIET ONPEIEIUTh UX KOJIMUYECTBO U CKOJIBKO M3 HUX 0e3 yiiepOa /Ui MPUpOJIbl MOXKHO J0-
ObIBaTh B JaJIbHEBOCTOUYHBIX MOpsX. Hapsay ¢ 3Tum uccnenoBaTenu oTpabaTbIBAlOT TEXHOJIOTHH
aKBaKyJIbTYPHOTO MPOU3BOJICTBA, @ KOHKPETHO — BBIPAIIMBAHUS MOJIOJM KaM4aTCKOro kpaba B
71a00paTOPHBIX YCIOBHUSAX, IKCIPECC-IHMATHOCTHKH 3arps3HSIOMMX BEIIECTB B MOPCKOH BOJE U
JKUBBIX OPTaHU3Max, IPUMEHEHUSI TCHETHUYECKUX METOIOB IIPH BBIpAIIUBAHUN OnopecypcoB [9].

Bo-BTOpBIX, U1 TOro 4ToObl UMETh NPABO PaBHOIIPABHO y4acCTBOBAaTh B OCBOCHUHU U BOC-
poM3BOJICTBE OMopecypcoB Tuxoro okeana, Poccusi akTMBH3MpOBaia MEXIyHapOJHOE COTPYI-
HUYECTBO MO pbI00JOBCTBY. Tak, Halla cTpaHa MPUCOEIUHUIIACH K MEKIYHAPOAHON KOHBEHLIUU
«O coxpaHeHUH U YIPaBICHUU PHIOHBIMU PECypcaMH B OTKPBITOM MOpe CeBEpHOM yacTu Tuxoro
okeaHa». KOHBEHIIUS perinaMeHTUpPYET ypOBEHb JOOBIYM PHIOHBIX PECYPCOB B 3TOM OacceliHe U
MEpPOINPHUATHS IO UX BOCHPOU3BOACTBY. [IprueM OCHOBHAs 4acCTh ITUX PECYPCOB — BBICOKOLIECH-
Has. JTO, B YaCTHOCTH, JJOCOCEBHBIE, KpaOOBBIE, KaJIbMaphl, caipa, ctaBpuza [1].

ITo mopyuenuto IIpaBurensctBa P® Obuia nmoanucana mMexayHapoaHas Konsenuus «O co-
XPaHEHUHU TPOMBICIOBBIX PECYpCOB B OTKPBITOM MOpE€ IOKHOM udacTH THXOro okeaHa M HX
ynpasieHun» [3].

B nacrosiiee Bpemst Poccuiickas @enepaliysi Takke y4acTBYET B KauecTBE HaOMroAaTens B
ceccusix Komuccnn mno coxpaHeHHMIO M YNPaBICHMIO 3allacaMi JallekO MUTPUPYIOIIUX pPbIO B
LEHTPaJIbHO-3aMlaHON 4acTH THXOro okecaHa, MPUHUMAECT AKTUBHOE Y4YAaCTHE B MEKIIPABUTEIIb-
CTBEHHBIX KOHCyJbTalusx Bmecte ¢ Snonueit, CIIIA, Pecnybnukoii Kopes nmo co3manuto mex-
JYHApOJIHOTO MEXaHMU3Ma PEryJIUpOBaHUs JOHHOTO IIPOMBICIIA B CEBEPO-3aMa HON yacTu Tuxoro
OK€aHa, B MEXIyHapOAHbBIX BCTpPEUYax IO CO3JaHUI0 HOBBIX MEXIyHapOAHBIX OpraHU3aluil 1o
YIOPaBJIEHUIO PHIOOJIOBCTBOM B FOKHOM yacTH THXOro okeaHa, NoJpasyMeBas B JajibHeHIieM
MOJIHOMPABHOE YIEHCTBO B YKa3aHHBIX OpraHu3anusx [5].

Taxum 00pa3oM, JUTst COXpaHEHHsI CTaTyca BeAylIed MOPCKOW JIepKaBbl U CO3JaHUs Oaro-
NPUATHBIX YCIOBMM Il PElICHUs HAllMOHAJIBHBIX MOPCKUX 3ajad Poccum HEoOXOAMMO Janb-
Helflee yKperyieHne ee pplOOMPOMBIIIICHHBIX TO3UIUH B THXOM OKeaHe.
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POSSIBLE PROBLEMS IN SUBMERSIBLE MOTORS AND WAYS OF THEIR
RELIABILITY INCREASING

The most common cause of failure in a Submersible Electric Motor is Overheating, as this
causes the insulation materials in the motor to deteriorate until failure occurs. Sometimes the
overheating can introduce other problems in the motor, before it fails, which accelerates the
process.

Possible Reasons for Overheating

Overloading

Motors must be correctly selected to match the pump and the duty required. If a motor is
powered from a Generator Set, rather than the mains of a power utility it is possible that the sup-
plied frequency is higher than the motor/pump designed frequency. The characteristics of normal
pumps are very sensitive to speed. Increased speed due to increased frequency will almost cer-
tainly raise the duty point of the pump and this can cause the motor to be overloaded. Overload-
ing of a motor will almost certainly cause overheating.

High Ambient Water Temperature

The maximum ambient water temperature, the minimum cooling water flow and the maxi-
mum full load output power can vary in practice and this will affect the ability of the motor to
dissipate the internal heat that is generated by the motor in operation. If the motor overheats be-
cause the maximum ambient cooling water temperature is exceeded the life of the motor will be
reduced.

Low/High External Cooling Water Flow

The motor relies on the efficient transfer of heat from the external surface of the motor to the
water flowing past the motor. If the flow is too slow the external water will heat up and create a
similar condition to having a high ambient water temperature.

If the external cooling water is flowing too fast it may form a turbulent layer along the sur-
face of the motor. This layer may prevent the external surface of the motor from being able to
dissipate the heat fast enough to cool the motor.

High velocity flow conditions also cause a decrease in pressure which may cause dissolved
minerals to precipitate out of the water forming a mineral plating on the surface of the motor
which will also act as a form of thermal insulation and reduce the cooling capacity even further.

Low/High Voltages

Low voltages will lead to increased currents, as voltage and current are generally propor-
tional if saturation effects are neglected. Increased currents will lead to increased heating in the
stator winding. Low voltages will also lead to lower full load speed and increased slip. The pump
will have a reduced performance leading to reduced water flow past the motor and possibly re-
duced cooling capacity. High voltages will lead to a reduced stator current, until the voltage is
sufficiently high that the lamination iron starts to saturate, at which point the current will start in
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increase leading to increased temperature rise. High voltages will also cause the motor to have
increased starting torque and increased starting current, which will probably lead to higher tem-
peratures during starting.

Incorrect Installation Procedures

Any Misalignment or Binding can cause overloading of the motor. Misalignment occurs
when components are not machined correctly or not assembled correctly. Binding is usually
caused because there is insufficient room for axial or radial movement in the pump or because the
shaft coupling is not fitted correctly. All water filled motors must be correctly filled prior to in-
stallation as the motor relies on this water to remove the heat generated in the water. If a motor is
not properly filled there is a strong possibility the motor will overheat.

Voltage and Current Unbalance

This is probably the single most common cause of motor failure. Generally this is caused by
voltage imbalance, leading to current unbalance. Unbalanced currents will definitely lead to in-
creased temperature rise in the stator winding. If the motor is fully loaded — not de-rated — it will
almost certainly lead to stator windings exceeding safe temperature limits.

Voltage Surges and Spikes

A High Voltage Surge is when the supply voltage increases substantially for a period of mil-
liseconds or seconds. A spike occurs when there is a very high voltage transient for nanoseconds
or milliseconds. A surge is quite likely to occur when a generator supplying a motor runs out of
fuel. When the fuel mix becomes very lean the engine speeds up and the output voltage from the
generator increases. Spikes are usually caused by the switching of electrical equipment on the
supply system — not necessarily the actual contactors or circuit breakers operating the motor.
Very large surges or spikes can be caused by indirect lightning strikes on the supply system. This
is a complex subject; however, in general, small voltage increase/short duration surges will tend
to stress the windings causing gradual deterioration over a period of time, and eventually catas-
trophic failure of the windings. Large voltage increase/long duration surges will severely stress
the winding and connection points — the weakest point in the winding or connections will fail
usually causing a short circuit which can have enough energy to blow a hole in the lamination
pack or even through the stator casing. Small spikes will stress and degrade the windings and
connection, while a large spike will almost certainly lead to immediate catastrophic failure.

Single Phasing

Single phasing occurs when 1 phase of a 3-phase supply is lost, i.e. there is no voltage on
one phase. In a Delta connected motor current will continue to flow in all 3 phases of the wind-
ing, but extremely high currents will flow in the phase connected directly between the 2 remain-
ing voltage connections — this phase will overheat and fail very quickly if the motor is not shut
down very quickly. In a Star connected motor current will continue to flow in the 2 phases con-
nected between the 2 remaining voltage connections — these 2 phases will overheat and fail is this
condition is not detected very quickly and the motor disconnected from the supply. If the motor is
not operating and is switched on to a Single Phasing supply it will almost certainly not start and
will draw high starting current as described above - until it is disconnected. If the motor is already
running and 1 phase drops out for whatever reason the motor will probably continue to run at re-
duced speed while drawing heavy current.

Build up of organic or mineral material on the outside of the motor

Organic deposits are usually caused by iron bacteria. These bacteria produce a layer, or
crust, of iron and/or magnesium compounds on the outside of the motor. These encrustations act
as a thermal barrier and contain the heat within the motor. The presence of iron bacteria is usually
a pre-existing condition. Mineral deposits will cause the same type of thermal barrier as organic
deposits. Chemical reactions precipitate the minerals present in the water and deposit them on the
external surface of the motor. The most common mineral deposits are carbonates, iron, manga-
nese, and silicates.

Rapid Cycling

Rapid cycling causes the motor to overheat, as it does not get sufficient time to cool down
from the previous start/run. When a motor is started it draws 4 to 6 times the normal full load cur-
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rent. This increased current creates high temperatures in the stator and rotor windings. This is es-
pecially a problem if the motor is already hot because it has been operating at its nominal full
load temperature. Several starts in quick succession will almost certainly cause the motor to
overheat which will cause a degradation of the stator winding insulation and other internal com-
ponents. Eventually the deteriorated conditions inside the motor will cause it to fail.

Hydraulic Loading

Another problematic area for submersible motors is hydraulic shock loading or water ham-
mer. Water hammer occurs when a rapidly moving column of water encounters an obstacle or
suddenly changes velocity. The use of multiple pumps on a common supply manifold is a prime
cause of water hammer. When a pump turns on or off, water hammer is generated. Additionally,
when any kind of valving is actuated, water hammer can occur.

Check valves in the pump discharge string and at the well head are recommended by all
manufactures to reduce water hammer. Unfortunately, check valves may be of the wrong type
(swing vs. spring-loaded), may be simply not used or may become corroded over time (spring
corrosion is a common problem).

When water hammer occurs, there is a sudden down thrust transmitted through the pump
onto the motor's thrust bearing. This can cause several undesirable things to happen.

Mechanical failures

Thrust bearing damage. In submersible motors, the thrust bearing supports the pump's
thrust weight of the water column being lifted by the pump. In standard water well motors this
thrust bearing is a water lubricated. A very small film of water between the main elements of the
thrust bearing provides lubrication between the two bearing surfaces. If the motor overheats for
any reason, this water film can approach its boiling point. If it boils, the lubricating film is lost.
At this point, the bearing surfaces come into contact with each other and rapid heating takes
place. Catastrophic failure of the thrust bearing is likely to occur.

Radial bearing damage. Radial bearing or shaft side-load bearing failures are typically the
result of sand or abrasive entry into the motor after the shaft seal is worn out. However, continu-
ous side loading of the shaft can also cause radial bearing failure prior to shaft breakage. Once the
radial bearing fails, the resulting debris from the radial bearings can produce excessive wear on
the thrust bearing and lead to eventual failure of the motor.

Motor Seals

The seals at the motor's shaft keep the well fluid from getting into the motor. Both water-
filled and oil-filled motors need to do this in order to keep abrasives out of the internal motor
bearings. Additionally, in aggressive water, the low pH of acids or high salt levels can cause in-
ternal corrosion if allowed into the motor.

Standard submersible motors use a single mechanical seal. This seal can be of car-
bon/ceramic or silicon/carbide. Silicon carbide is considered a premium seal and is a harder seal
than carbon ceramic. It is very useful in sandy well applications.

Failures preventing

The best way to prevent the winding failures in three-phase motors is by using properly sized
timedelay fuses in conjunction with Class 10, ambient compensated overload protection and a
good quality surge arrestor. Connecting the ground wire from the arrestor directly to the motor is
the best ground available. Voltage surge related motor failures can be prevented with good arres-
tors and proper grounding

In large motors commonly used in the municipal industry, large power cables typically are
required and used. If the setting of the motor and pump are deep, very large and very expensive
cables must be used in order to provide the rated voltage at the motor's terminals.

An economical alternative to this is to design the motor to operate at higher voltages. If a
motor is designed to operate at higher voltages, the required full load current will go down. As
the current required goes down, the size of the drop cable can be reduced as well. Smaller drop
cables use less copper and are less expensive-sometimes much less expensive.

Motor manufactures can do little to protect against severe voltage spike problems. For this
reason, external surge protection mounted near the motor starter is recommended. This tends to
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"clip" the voltage spike before it can travel down the cables to reach the motor. These surge pro-
tectors do nothing until the voltage reaches a certain critical value. At that point, they begin to
conduct current and continue to do so until the voltage falls below the critical value. Large power
distribution transformers that feed these motors also should be protected because these large volt-
age spikes can damage them as well.

It is recommended that motors be allowed to cool for 15 minutes before being restarted. In
some circumstances motors may require even longer to cool down, especially if the ambient wa-
ter temperature is high. It is recommend that a motor is allowed to run for about 1 minute after
start up to allow the heat generated during the starting cycle to partially dissipate. The whole in-
stallation should be designed to keep the number of starts required by the motor to a minimum,
which will increase the life of the motor.

Most standard motors use some type of rotating carbon thrust bearing running on stainless
steel thrust pads. Carbon is an excellent material for bearings when the lubricant is water and wa-
ter hammer is not severe.

Ways of reliability increasing

To reduce the risk of heat build-up, a number of interesting features was incorporated. Inno-
vations that together add up to a motor that will perform reliably for years and years.

Moving the heat out

When manufacturers use standard, off-the-shelf motors in submersible pumps, heat that builds
up in the middle of the unit isn’t transferred outwards in an efficient way. The problem is how to
bring this heat — which is a natural loss in any electrical device — closer to the surrounding, cooling
water. The engineers, faced with a fixed motor volume, came up with an ingenious solution: they
made the rotor bigger and the stator smaller. In this way they shifted the losses from the rotor, out
to the stator. Their reasoning went like this: because the stator is in direct metal-to-metal contact
with the stator housing, the heat would migrate quickly from the stator to the cooler housing. And
because the housing is surrounded by water, the heat is efficiently dissipated.

Compact, reliable insulation

The standard way to insulate windings in the stator is to dip them in a bath of varnish. This
technique, however, can leave pockets of air trapped in the windings. And air doesn’t transfer
heat very well. Some manufacturers use a technique known as trickle impregnation. As the name
suggests, the resin is allowed to trickle down through the wire windings. The capillary force be-
tween the densely packed wires draws the resin from strand to strand, filling the gaps and elimi-
nating the pockets of air. The result is a compact mass, with all the spaces between the wires
filled by the resin. Also, the resin contains no solvent and so has negligible environmental impact.

Extending motor lifetime

The average operating temperature in a motor is about 120°C. However, the resin used to in-
sulate the stator in products, apart from smallest pumps, is rated to run at 180°C. This is known as
insulation class H which is the highest class for normal use. So, why do engineers insist on a
margin of 60°C? The reason is simple: for every 10°C a motor runs under its insulation class, mo-
tor life is doubled. Of course, over a long period of time mechanical stresses and strains can also
influence estimates of how long a motor will last. But because of the highest insulation class, the
theoretical lifetime of a motor is well above 20 years.

Efficient heat transfer

A layer of air between the stator and stator housing acts like insulation, trapping the heat.
The stator was fixed into place with a technique that ensures a good tight fit and thereby elimi-
nates this layer of air. Because it’s such a snug fit, you get good metal-to-metal contact between
the stator and the housing. And this means that heat is transferred efficiently to the outer shell,
which is surrounded by water.

Conclusion
The major problem of submersible motors is overheating. It occurs due to several reasons
which are known and well studied. The methods of failures preventing are designed and applied.
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The researches to improve reliability and increase motor service life are constantly conducted.
Therefore, it can be said that submersible motor industry is in great demand and will have a pros-
perous future.
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PACUYET MIOBEPXHOCTHOM 1 MOJIBOJHOM OCBEIIIEHHOCTH,
CO3JIABAEMOM 13 KBAPIIEBO-TAJIOTEHHBIX JIAMII

Pa3paboran anroputM pacuera MOBEPXHOCTHOM M MOJBOMHOI OCBEIIEHHOCTH, CO3/1aBa€MOM
CyJOBBIMH TTPOMBICIIOBBIMH JIIOCTPaMH, peaan30BaHHbIN B mporpamme Microsoft© Office Excel.
[IpumenutensHo k cyany tuna CTP-420 npoBeneH pacueT MOBEPXHOCTHOW OCBEIIEHHOCTH OT
CYJIOBBIX ITPOMBICJIOBBIX JIFOCTP U MTOKa3aHa HEPABHOMEPHOCTD MOl OCBEIIEHHOCTH BOKPYT CY/I-
Ha, YTO OOBACHSACTCS CXEMOW pacIoyioKeHus JTrocTp. PazpaboTaHHbI MeTOA pacuyera MOXKET TO-
CIIyKUTb OCHOBOH JUIsl BBISIBJIEHHSI ONTUMAJIBHOTO Pa3MELIEHUs JIFOCTP Ha IPOMBICIIOBOM CYJHE,
KOT'J1a MOKHO JOOUThCS OoJiee paBHOMEPHOT'O PAcpOCTpaHEeHHs CBeTa. JTO MPUBEAET K yBEIU-
YEHUIO CBETOBOM 30HBI, CO3/1aBa€MOM CyJOBBIMH JIIOCTPAMU ISl IPUBJICYEHUSI U KOHLUEHTpaIuU
BOJIHBIX OMOJIOTHYECKUX OOBEKTOB, MOJOKHUTEILHO pEarupyrolIux Ha CBET.

BBenenne

B nacrosiee BpeMs Ha IIPOMBICIIE Calipbl B OCHOBHOM IIPUMEHSIOTCS IIPUBJIEKAIOLIEE CBE-
TOTEXHUYECKOe 000pyJOBaHME, COCTOSIIEE U3 TPAAULIMOHHBIX JIOCTP C JaMIaMU HAaKaJIUBAaHUS,
HanmpuMmep KpapieBo-rajioreHHbIMU Jiamnamu 1500 Bt. Kak u3BecTHO, Ha pe3yJIbTATUBHOCTH
MIPUBJICYEHHSI caiipbl B 30HY 00JI0Ba OOJIbIIOE BIMSHHE OKAa3bIBA€T pa3Mep 30HBI MPHUBJICUCHUS,
C03/1aBAEMOU CBETOBBIMH JIIOCTPAMU.
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B cBsi3u ¢ 3TUM BO3HHMKAaeT HEOOXOAUMOCTH pa3pabOTKH METOJIOB (MOJIENIel) OIICHKH 30HBI
IIPUBJICYEHMSI, CO3/]TaBA€MON CBETOBBIMU JHOCTpaMu. Pa3paboTka Takux mojenei 6azupyercs Ha
3HAHUM 3aKOHOB PAaCHpPOCTPAHEHUS CBETA OT Pa3IMYHBIX HCTOYHHUKOB (JIaMI) B BO3yXe M BOJE, a
TaK)K€ TEXHUYECKUX XapaKTEPUCTUK CBETOBBIX JIHOCTP.

Ienp HacTOALIEH CTAThU — ONPENEIUTh MOBEPXHOCTHYIO U MOABOHYIO OCBEIICHHOCTH, CO3-
JTAaBaeMyI0 CBETOTEXHHUYECKUM O0OPYJOBaHUEM, COCTOSIIIUM M3 KBapIIEBO-TAIIOTEHHBIX JIAMIT Ha
npuMepe paboTel mpombicioBoro cyaHa Tuna CTP-420.

OO0beKkT Hncceae0BaHMA — JIOB calippl C NPUMEHEHUEM HAJBOJIHBIX HMCTOYHHUKOB CBETa
(;rocTp).

IIpenmer ucciienoBaHMsA — 30Ha PaclpOCTPAHEHHS] MOBEPXHOCTHOM U IMOABOJHOW OCBe-
IIEHHOCTH OT CYJOBBIX JIIOCTpP NMPOMBICIOBOTO cyaHa tuna CTP-420.

Hayunasi HoBU3Ha 3aKito4yaeTcs B pa3paboTKe METOJIUKH pacueTa MOBEPXHOCTHOW M MOJ-
BOJIHOM OCBELIEHHOCTH OT CYJJOBBIX IIPOMBICIIOBBIX JIFOCTP.

MaTepI/Iaﬂbl H METOAUKA

[IpenmnonoxuM, 4To Cyn0Bast JTIOCTPa HAXOMUTCS B TOUKE L(xyz) Ha BBICOTE h OT moBepxHO-
cTu Mops (OT MIOCKOCTH XY) M pacroyiokeHa Mo YoM o K moBepxHOCTH Mops (puc. 1). Oc-
BEILEHHOCTh B TOYKE S(xy), HAXOIILEICA HA MOBEPXHOCTH MOPSI, PACCUUTBIBAECTCS 110 CIEIYIO-
nieit oomeit popmyie (Kaoppunr, 1956; Cunensaukos, 1981):

_Fcosy

EO 2 (1)

2

rae [’ — cBEeTOBOM MOTOK OT UCTOYHUKA, PACCUUTHIBAEMBIN KaK MIPOU3BENEHUE MOLIHOCTH UCTOY-
HUKa, BT, Ha cBeTOBYIO oTnmauy jamim, 1M/BT, 1M; y — yroa majgeHus cBeTa, paj; » — pacCTOsTHUE
OT UCTOYHHUKA JI0 TOYKH OCBEIIAEMOM IMOBEPXHOCTH, M.

h

5w

d

X

Puc. 1. K pacuery moBepXHOCTHOM OCBEIIEHHOCTH OT CYJIOBOM JIHOCTPBI

Onnako dopmyna (1) cpaBennuBa sl HCTOYHUKOB, CBETOBOM MOTOK OT KOTOPBIX PaCIpo-
CTpaHseTCs PaBHOMEPHO IO HANpaBlICHUSM, OIrpaHMYEHHBIM HIDKHEH nomycdepoit (CunenbHU-
koB, 1981). CBeropacnpeneneHue CBETUILHUKOB MPOU3BOACTBEHHOTO Ha3HAYEHUS, K KOTOPHIM
OTHOCSITCSL ITPOMBICIIOBBIE JIFOCTPBI, OJIM3K0 K KocuHycHoMy (KHoppuHr, 1956): makcumanbHas oc-
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BEIICHHOCTh CO3/1a€TCsl B TOUKE MMOBEPXHOCTH, Haxosulecs noja yriaoM 0° K HOpMaiH IIOCKOCTH
CBETWJIbHUKA, @ MUHMMaJbHasA — oA yriioM 90°. DTOT 3aKOH JAEHCTBYET B OTHOLUIEHUU KaK BEPTH-
KaJIbHOM, TaK ¥ TOPU30HTAIBHOM IJIOCKOCTH PAacIIpOCTpaHEeHMsI cBeTa (YIJibl yi U Y2 Ha puc. 1). [lpu
ATOM MOJIOKEHHE (HAIpaBJIeHNUE) HOPMAIU TUIOCKOCTH CBETHIILHUKA 3aBHCUT OT YTJIa €ro HaKJIoHA
K OCBEIIIaeMO MOBEPXHOCTH (Yrodl o, Ha puc. 1). YUuThIBas BBIMICH3IOKEHHOE, (hOopMyJIa IJIs pac-
YyeTa MOBEPXHOCTHON OCBEIIEHHOCTH OT OJHOTO UCTOYHHKA (JIFOCTPHI) 3aMHUIIETCS B BUJIE:

3 Fcos(a—y,)cos(y,)
- 2

E, : 2)
r
IJI€ Y| — BEPTUKAJIbHBIA YIroJl aJeHUs CBETOBOIO IIOTOKA, pal:
d
Yy, =arctg —, (3)

h

rac d— PACCTOSAHUEC OT MPOCKIWHU UCTOYHHUKA HAa MOBECPXHOCTHL MOPA A0 TOYKH MAACHHUA JIyda Ha
MMOBEPXHOCTH MOPs, M:

d:\/(XS_XL)2+(YS_YL)2a 4)

IJI€ Y2 — TOPU30HTAJIBHBIN YIoJl OTKJIOHEHHs CBETOBOI'O MOTOKA, pak:

Y. -Y
7/2 g(XS—XL), (5)

rae Xz, Y — KOOpAuHaThl JIOCTPhI, M; X5, Ys — KOOPAMHATHI TOUYEK MOBEPXHOCTH MOPS, B KOTO-
PBIX ONPENIEAETCA OCBEIEHHOCTD, M.

OCBEIIEHHOCTh B KXK/I0M TOYKE MOBEPXHOCTH MOPSI OT BCEX MCTOYHUKOB (JIIOCTP) OMpee-
JISICTCA CYMMapHBIM CBCTOBBIM IIOTOKOM OT Ka)I(,Z[OfI JIIOCTpI:II

Ey, = Z”:(Fcos(a - jzfl)cos(;/z))i ©)

IJI€ j — HOMEP TOYKHU OBEPXHOCTU MOPs; I — HOMEDP CBETOBOU JIIOCTPHI.

CBeToBOIl MOTOK OT UCTOYHHUKA, MOMAa/ias Ha MOBEPXHOCTh MOpS, YACTUYHO OTpa’kaercs, a
YaCTUYHO TPEJOMIISIETCS M PacpOCTpaHsAETCsl BIIIyOb Mops. J[onsi MpOHMKAIOLIET0 CBETOBOTO
MOTOKA XapaKTepu3yeTcs: KO3PPHUIMEHTOM OTpPakKeHUS T, KOTOPbII MOKa3bIBa€T OTHOLICHHUE SIp-
KOCTEH NMpPEJOMIIEHHOTO M najarouiero jgydeid. CBsA3b MEXIY SPKOCTHIO CBETA, MAJaOIIEro Ha
MOBEPXHOCTh MOPSI, MPEJIOMIICHHOTO U OTPaKEHHOTO CBETA, OlpeenseTcs ypaBHeHUussMUu OpeHe-
ns (IWyneiikun, 1968). Ucnons3ys ux, U.W. CunenpaukoB (1981) paccuuran 3aBUCUMOCTD KO-
s durmenTa oTpakeHus OT yIJia MajieHus, IPEACTaBICHHYIO B Ta0I. 1.

Tabmuma 1
3aBucuMocTh K03 (puuHeHTAa OTPAsKEeHHUsI OT yIJia NaJeHUsi CBETOBOI0 NOTOKA
HA MOBepXHOCTH Mops (no: CuaeabHukos,1981)

Yi,Tpazg 0 10 20 30 40 50 60 70 80 90

T 0,98 0,98 0,98 0,98 0,98 0,97 0,94 0,87 0,65 0

I[aHHble Ta6JI. 1 IIOKa3bIBAlOT, 4YTO YEM 60JIBH_IC YToJ naacHusd, TCM MCHbIIIAs 4aCTb SHCPIrun
CBETOBOTO MMOTOKA MPOHUKAET oA BoAy. [Ipu yrie magenus 90° Becb CBETOBOM MOTOK OTPAKAET-
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Csl OT TIOBEPXHOCTH BOJBIL. J[71st y1oOCcTBa UCTIONB30BaHUs TaHHBIX Ta0i. 1 B pacyerax Kod(uim-
CHT OTPaXCHHS HAIUTM B BHUJC ANIPOKCHUMAIMU C OTHOCUTEIHHON MOTPEIIHOCTHIO, HE MPEBbI-
mraromen 8 %:

t=(a—by1)/(c—dy1), (7
rae a=2,622; b= 0,029 rpazL'l; c=2,676;d=0,027 rpaﬂ'l.

Taxkum 06pa30M, OCBCIHICHHOCTDb, CO3aBacMasd JIOCTpaMH HETIOCPECACTBCHHO IO IMOBCPXHO-
CTBIO BOJbI, C YUCTOM KO3(1)(1)I/II_II/IGHTa OTPAXKCHUSA 3alTUIICTCA B BUJIC:

Ew =1Eq). (8)
[TomBoIHAS OCBEIIEHHOCTH HA TITYOHHE Z C YIETOM OTPAKEHUS ONIPEIESIIUTCS U3 BRIPAKCHUN:

E.=1tEoyexp(—agLlg), )

V|
IJIe Qg — TMOKa3aTelb 0CIa0JIeHUs CBETa C TIyOUHOM, M, Ly — pacCCTOSIHAE OT TOYKH TaICHUS JTy-
4ya Ha TTIOBEPXHOCTh MOPS /10 TOYKH ONPEICIICHUS MTOABOHON OCBEIIEHHOCTH:

Ly =z1+12 2B, (10)

IJie z — TIIyOrHA MPOHUKHOBEHHUSI CBETOBOTO MOTOKA, M; /5 - YTOJI IPEIOMIICHUS] CBETOBOTO TIOTO-
Ka, paj:

sin
( Y1 ) ,
ng

rae n;— KOd HUIUCHT IIPCIIOMIICHUA, KOTO BIM JUIA T'paHUIBI «BO3AYX-MOPCKas BOAa» IIPUHU-
B

B=arcsin 11)

MaeTcsi paBHbIM 1,34,

Kaxk crnenyet u3 BbIIIEU3I0KEHHOTO, ISl ONPEIETIEHUs TOBEPXHOCTHOM U MOJIBOJHOM OCBe-
IIEHHOCTH HEOO0XOJMMO 3HAaTh KOOPJAMHATHI JIOCTP. B COOTBETCTBHE CO cXeMOMl pacnoyiokeHue
cBeToBBIX JtocTp Ha cyaHe CTP-420 ¢ nesoro (JIB) u mpaBoro (I16) 6oproB (puc. 2), paccuuranu
KOOPJMHATHI KaX10H JIIOCTPBL, IPUHSB 32 Ha4al0 KOOPAUHAT LEHTP CyAHA. DTHU JaHHBIE, a TAKKe
MOIIHOCTh KaXKJIOU JIFOCTPHI PUBEICHBI B TA0I. 2.

9
I 10

om

- TS,

Y

16 15

Puc. 2. Cxema pacnonoxxenus cBeToBbIX Jtoctp Ha CTP-420
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Tabnuna 2
Koopaunatsl 1 MOIIHOCTH ¢BeTOBBIX J1OcTpP HAa CTP-420

Howmep mroctpel XL Yo Mo1uHOCTh
JIFOCTPEL, KBT

Nel JIb -9,34 -25,11 9

No2 JIb -8,55 -20,24 4,5
Ne3 JIb -85,5 -15,76 4,5
Ne4 JIb -8,55 -11,28 4,5
No5 JIb -8,55 -6,8 4,5
Ne6 JIb -8,55 -2,32 4,5
Ne7 JIb -8,55 2,16 4,5
Ne8 JIb -8,55 6,64 4,5
Ne9 JIb -8,55 11,12 4,5
Nel0 JIb -8,31 16,93 4,5
Nell JIb -3,86 22,36 4,5
Nel2 T1b 3,86 22,36 4,5
Nel3 TIb 8,31 16,93 9

Nel4 T1b 8,55 11,12 9

Nel5 T1b 85 6,64 9

Nel6 I1b 8,55 2,16 9

Nel7 T1b 8,13 -4,15 9

Nel8 I1b 15,32 -9,32 27
Nel9 IT1b 8,13 -26,55 18

JIns onpeneneHust 30HbI pacrpOCTPaHEHHs MOBEPXHOCTHOW M MOJBOTHON OCBELICHHOCTH C
ucnosbp3oBanueM BoipaxeHuil (1) — (11) co3nan anroputm pacuera B nporpamme Microsoft© Of-
fice Excel.

Pe3yabTaThl H 00CyKaeHNE

1. Oyenka no06oOHOI U NOEEPXHOCMHOIUL C6€MOB0I 30Hbl, CO30A6AEMOU CYOOBLIMU TIHOC-
mpamu.

[Ipennonaraercs, 4To 30Ha MPUBJICUYEHUS BOJHBIX OMOJIOTMYECKHX OOBEKTOB, MOJOKUTEIb-
HO pearupyromx Ha CBET (B YaCTHOCTH, Callpbl), MaKCUMAJIbHO OTPaHUYMBACTCS PaCIpOCTpaHe-
HueM nojiBoAHoM ocsemeHHocTH 0,01 JK, a 30Ha KOHIIEHTpauu — paCIpOCTPAaHEHUEM OCBEILIEH-
HoctH 150 5k (CunenpHukoB, 1981). Ha puc. 3 nmokaszan pesyibTaT pacuera no dopmyie (9) 30H
NPUBJICUCHHS U KOHIEHTpAIMH, co3aBaeMbix cyaHoM CTP-420, ocHamieHHbIM ¢ ipaBoro (pado-
yero) 0opTa BoceMblo, a JieBoro (Hepabodero) 60pTa — OIMHHAIATHIO TAJOTEHHBIMH JTIOCTPAMU
€O CBETOBOI oTnayen 22 am/Br.

PaccTosiHue ot neBoro (-) U npaBoro (+) 6opToB cyaHa, M

-500 -400 -300 -200 -100 0 100 200 300 400

A L L L &

ya
/
{
|

Fny6uHa pacnpocTpaHeHus
OCBEeLUEHHOCTU, M

—at—27 0,015k (JIB) t

—tr—2 0,015 (MB)

—e—2Z 150nk (11B) i~
1

—o—27 150nk (MB)

Puc. 3. Pactipoctpanenne moaBoHoM ocBerenHoctr 0,01 1k u 150 ik ot cymoBbix mroctp CTP-420
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Ha rpaduxax (puc. 3) BUAHO, YTO TOPU3OHTAIBbHAS 30HA PACHPOCTPAHEHUSI OCBEIIEHHOCTH
0,01 1k ¢ neBoro 6opta coctapmusieT ~400 M, a ¢ mpaBoro — ~350 M, TOraa Kak MakCUMalbHas TTTyOu-
Ha PacIpoCTpaHCeHHUs, HA000pOT, OosbIe ¢ TpaBoro Oopra. Takas ke KapTWHA HAOMIOTACTCS U C
pacnpocTpaHeHneM OcBeleHHOCTH 150 JIK. TO MOXKHO OOBSICHUTH PAa3IMYHBIM HAKJIOHOM JIIOCTP K
MIOBEPXHOCTH BOJBI: C IPAaBOTro 0OpTa, OH cocTaBisieT okoo 10°, ¢ meBoro — okoino 45°. Kak ciemyer
u3 BelpakeHu (6) u (9), ¢ yBelIMUeHHEM yIJIa HAKJIOHA JIOCTPbI YBEJIMYMBACTCS TOPU30HTAIIBHASL
(MOBEpXHOCTHAs) 30HA PaCIPOCTPAHEHUS CBETA, a BEPTUKAJIbHAs (II0JBOJHAS) — YMEHBILACTCS.

Jlns onpeneneHust pa3MepoB 30H MPHUBJICUEHUS M KOHIIEHTPALUU pbI0 HAa CBET HEOOXOIUMO
MOJIyYNUTh KOOPAMHATHYIO CETKY TOYEK MOBEPXHOCTH BOKPYT CyAHA, JJI1 KOTOPBIX PACCUUTHIBA-
eTcs CyMMapHasi OCBEIEHHOCTh OT CYJIOBBIX JIIOCTP. YUHUTBIBas, YTO TOPU30OHTAIbHASL 30HA pac-
npoctpanenus ocsemeHHocTy 0,01 nx cocraBiser nmpumepHo 400 M, MOCTPOMIIM TaKyl0 CETKY
pazmepom 50x50 M B mpoctpanctBe 400x600 M ¢ kaxaoro 0opra cyaHa, Tae KaXKI0i TOYKE OIl-
peneneHsl KoopAuHAThl Xs U Ys (puc. 4).

B pesynbrate pacueros no ¢opmyie (8) moBEpXHOCTHON OCBEIEHHOCTH, CO3/]aBaeéMOil CBe-
toBbIMH JIOCcTpamu CTP-420, monyuwmm tpexmepHyto marpuiy {Xs ,Ys,Ew}, KoTopas B rpadu-
YEeCKOM BH/JIE MPEACTABIAETCS M30JMHUSAMU MO OCBELICHHOCTH BOKPYT CyHa (puc. 5).

Ha puc. 5 BuaHO, 4TO KapTHA NOBEPXHOCTHOM OCBEIIEHHOCTH HE CUMMETPUYHA OTHOCUTEIIb-
HO TMaMeTpaJIbHOM IIOCKOCTH cynHa. HabmonaeTcs Takxke siBHOE 0CIablieHHe OCBELIEHHOCTH 110
HOCY U KOpM€ cyaHa. Takoe pacinpoCTpaHEHHWE CBETa, OYEBUIHO, OOBSCHSAETCS HEPAaBHOMEPHBIM
PacHoiI0KEeHUEM JIFOCTP 0 OopTaM cyiHa (CM. puC. 2) U pa3IMYHbIM YTJIOM HAKJIOHA JIFOCTP.

—— CyaHo
JTocTpel

e CeTtkallb

o Certkallb

-100

-200 ¢

-300 q 5
-400 -200 0 200 400

Puc. 4. KOOpZ[I/IHaTHaH CCTKA TOYCK, IJISI KOTOPBIX ONPCACIIACTCA CyMMapHas
OCBCIICHHOCTH OT CYIOBBIX JIFOCTP

300
250 Lg Ew
200
150 03,54
100 0335
0253
50
o y B225
@152
=50 @115
100 g 0,5-1
150 ®0-0,5
-200 B-0,5-0
250 Ig4.05
S 300 | gq 5

100
200
300
400

o o o o
o o o o
< @ N A\
X
Puc. 5. Tlone ocBemenHoctH, coznaBaeMoe ocrpamu CTP-420
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B cBs3u ¢ Tem, 4TO ManazoH U3MEHEHUS OCBEIIEHHOCTH B Mpe/eiaX NPUHITON KOOpANHATHON
cetku BechbMa Immpokuii (ot 0,03 nk — Ha paccrosaun 300400 M ot cyana; go 5000 nk — BOMU3M
CyJlHa), IIIKaJIa OCBEIICHHOCTEN Ha pHC. 5 Mpe/cTaBiIeHa B JorapudMudeckom Buje. JluamnazoHsl oc-
BEILICHHOCTEH, COOTBETCTBYIOLIHE JIOrapu(pMUIECKUM JUana3oHaMm, IpUBEICHbI B Ta0I. 3.

Tabnuma 3
III/Ial'IaCSOHI)I OCBemeHHOCTeﬁ, COOTBETCTBYIOLIHUE .HorapmanqeclmM AuamnadoHamM Ha puc. 5
Jlorapudmuueckwnii quamaszon Lg, Ew Jwnana3on ocBemeHHocTH Ew, 1K
oT o OoT A0
3,5 4 3200 10000
3 3,5 1000 3200
2,5 3 320 1000
2 2,5 100 320
1,5 2 32 100
1 1,5 10 32
0,5 1 3,2 10
0 0,5 1 32
-0,5 0 0,32 1
-1 -0,5 0,1 0,32
-1,5 -1 0,03 0,1

B 3axnroyeHue OTMETHM, YTO BBIIICIIPUBEICHHBIM METOJ pacdera 30H IOJABOJHOM M IO-
BEPXHOCTHOM OCBEIIEHHOCTU MOXET IOCIYKMTh HE TOJIBKO Ul ONPEICIICHUS E€CTECTBEHHON
IUIOTHOCTH KOHILIEHTPALUHU PBIO, HO U SIBJISIETCSI OCHOBOM JJIsi BBISIBJICHUS ONTHUMAJILHOTO pa3Me-
LICHUS JIFOCTP HA IPOMBICIOBOM CynHE. [IpoaHann3npoBaB HECKOIBKO CXEM Pa3MEILIECHUS JTHOCTP
Ha CyJlHE U OIpPENENIUB JUIsl HUX KapTUHY CBETOBOIO IIOJIsSI, MOXHO BBIOpaTh BapHaHT ¢ Ooiiee
PaBHOMEPHBIM PacCIpOCTPAHEHUEM CBETA M YBEJIMYEHHON CBETOBOM 30HOMW UIsl MIPUBJICYCHMS U
KOHIIGHTPALIMU BOAHBIX OMOJIOTHYECKUX 0OBEKTOB, MOJOKHUTEIHHO PEearupyronfx Ha CBET.

Bmecte ¢ TeM s OLEHKM aIeKBaTHOCTH OLEHKU €CTECTBEHHOM IUIOTHOCTH KOHILICHTpalUU
pbIO O YJI0BaM Ha CBETOBBIX CTAHLUAX HEOOXOAMMO MPOBEIACHUE IKCIEPHUMEHTATBHBIX MOPCKUX
UCCJIEIOBAaHHUN C MCIOIb30BAaHUEM BBICOKOUYBCTBHUTEIIFHON KaIMOPOBAHHOM 3X0-MHTETPALMOHHOMN
anmaparypsl (3X0JI0TOB U T'HJIPOJIOKaTOPOB).
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N.L. Vakker
Pacific Research Fisheries Center (TINRO-Center), Vladivostok, Russia

CALCULATION OF SURFACE AND SUBSURFACE LUMINASITY
CREATED BY QUARTZ-HALOGEN LAMPS

An algorithm for calculating the surface and underwater illumination, produced by the ship
chandeliers was developed, it implemented in Microsoft © Office Excel program. With regard to
vessel type CTR-420 calculated the surface illumination from marine fisheries chandeliers and
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shown uneven illumination of the field around the ship, which is explained by the scheme chande-
liers location. The developed calculation method can serve as a basis for identifying the optimal
placement of chandeliers on board the fishing vessel, when it is possible to achieve a more even
spread of light. This will increase the light zone, created of ship chandeliers to attract and con-
centration of water biological objects, which react positively to light.

Caenenust 00 aBTope: Bakkep Hukura Jleonunosuy, uuxenep, ®I'BHY « TUHPO-LlenTp»,
e-mail: Expert.Microsoft.Nik@yandex.ru.

YIK. 639.2 +81.2

E.D. Karpenko
Scientific advisor — Pestova M.O. associate professor FL department
Dalrvbvtuz, Vladivostok, Russia

FISHING GEAR AND METHODS USED IN SCOTLAND

The article deals with the main fishing gear of Scotland. The most popular fishing methods
used in Scotland are trawling, purse seining, long lining.

In early man hunted fish to supply food for his family and himself, fishing from the sea
shore or river bank, using spears, crude, hooks, and lines and simple traps. When he took to the
water in the first rough dugouts, his field of operations was substantially extended. As the pattern
of community living developed and preservation techniques such as drying and curing became
established fish became not only food for the catcher but also a staple commodity of trade. Com-
petition and technological advances slowly brought about improvements in fishing gear and new
methods of capture appropriate to the target species sought were evolved by trial and error down
through the centuries.

Today there is a wide range of towed fishing gear for catching fish on the seabed, just off the
bottom and in mid-water suitable for all sizes of vessel working singly or in pairs. There are vari-
ous types of seines used for surrounding large shoals of fish in open water or small shoals near
the coast, static nets that catch fish by enmeshing them, traps for lobsters, crabs, salmon and sea
trout, lines set to catch fish on baited hooks and dredgers for scallops and queens.

The purpose of this article to describe the fishing gear and methods used in Scotland to catch
the fish.

The main types of fishing gear used by Scottish fisherman are: trawling and purse seining.

Trawling is the operation of towing a net to catch fish, and the basic requirements for operat-
ing the trawl-net are sufficient power to tow the net, a means of holding the mouth of the net open
while towing, a system of connect the net and gear to the source of towing power and the ability
to cast and haul the net.

Vessels provide the necessary towing power, from small inshore boats up to large deep-sea
trawlers, with the size of gear scaled to match available horsepower. They may be designed to
tow the fishing gear either from the stern and also provide accommodation for the crew, transpor-
tation to and from the fishing grounds and a working platform for fishing operations. Winches
installed on deck move and store the trawling wires or warps. Auxiliary winches, power blocks
and net drums or used to handle the gear while hauling and shooting.

Trawls may be towed over the seabed, or at any depths in mid-water, according to the target
species sought, by one or two vessels. In single-boat trawling otter boards are used to spread the
connecting wires and hence hold the net open horizontally. In two-boat or pair trawling the wires
that connect each vessel to the net are held open horizontally by the vessels keeping station some
distance apart when towing.
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Floats, usually spherical and made of strong plastic or aluminum alloy to withstand implo-
sion at maximum fishing depth, are attached to the upper edge of the net mouth (headline) to pro-
vide vertical lift while weights distributed along the lower edge (footrope) to hold it down.

All trawls-nets, large and small, for both bottom and mid-water trawling, are basically funnel
shaped, with their sides extended forward to form wings which guide fish into the mouth of the
net. The net may consist of two panels, top and bottom, or four panels, top, bottom and sides.
Bottom trawls have a top canopy, called the square, extending forward from the funnel to prevent
fish from rising up and escaping over the top of the net. Each panel is made up of sections of net-
ting, suitably tailored to give the required shape and trim to the net when it is fishing.

Twin rig trawling is generally used for target species tight on the bottom, such as angler, flat-
fish and Nephrops. By towing two nets side by side the effective swept area, and hence catch, is
increased. As with the single demersal trawl above, otter boards provide the horizontal spreading
forces and floats and ground ropes the vertical forces. The obvious difference in rigging is the
third wire or central warp, which runs from the vessel to the clump, a heavy weight which can
consist of short lengths of chain cable shackled together or a custom made device designed to roll
rather than be dragged along the bottom. Warp length/water depth ratios are similar to those used
with the single demersal trawl and bridles/sweeps can be steel wire, combination wire, chain or a
mixture of all three. Normal towing speed used is around 2.5 knots.

Demersal pair trawling used for pair trawling are of similar design and netting material but
tend to be much larger and heavier than comparable single-boat gears. As otter boards are not re-
quired to provide horizontal spreading forces vessels of relatively modest horsepower can tow a
considerably larger gear between them. A rock hopper footrope is frequently used to protect the
net drum. A heavy length of wire and/or chain (200 m-400 m) is included in the rig between warp
and bridles to ensure good bottom contact. After one vessel shoots its net the bridles are passed
across to the partner with the aid of a messenger and connected to the heavy sweep wire. Both
boats pay out wire as they steam ahead to take up towing positions.

When fish have been located, the vessel takes up position some distance away, depending on
ground, sea conditions and the extent of the fish concertation. A dhan, marked with flag and radar
reflector, is attached to the free end of the first rope and dropped over the side. The vessel then
steams to one side of where the fish have been located, paying out rope as it steams. When it has
passed the fish the boat alters course, still paying out ropes, and steams across to shoot the net
behind the fish (relative to the dhan). When the net and bridles have been shot in a straight line
the vessel starts to pay out the second length of rope, shooting several coils before altering course
again to head back to the dhan. By the time the gear is set, the dhan picked up and the end of the
first rope retrieved, nearly all the length of rope each side is lying on the seabed.

With the vessel maintaining just sufficient way to be going ahead, both ropes are hauled si-
multaneously, slowly at first, the ropes herding fish towards the path of the net as they close. As
hauling proceeds the net slowly picks up speed and begins to move in the direction of tow.
Gradually winch hauling speed is increased and the net begins to chivvy fish just in front of it
while the ropes continue to herd more fish inwards. When the ropes are seen to be nearly closed
they are fast hauled and the net overtakes the remaining fish in its path. Fast hauling continues
until the Danlenos are brought to the ship’s stern. After the cod-end is emptied the gear is ‘laid
on’ or made ready for the next shot, taking into account whether the vessel will ring to port or
starboard.

Traditionally, pair seining involved a second vessel picking up the dhan and both vessels
towing the gear in the manner of a demersal pair trawl before hauling as described above. This
procedure substantially increases the area of seabed swept by the gear and can improve catches
when fish concentrations are small and widely dispersed. However, on dual purpose vessels pair
seines are now commonly rigged, shot and hauled exactly as pair trawls, with wire towing warps
and sweeps in front of 880 m of polypropylene seine net combination rope per side. Vessels
maintain station up to 0.5 nautical miles apart while towing.
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Purse seiners capture large aggregations of pelagic fish that shoal in mid-water or near the
surface by surrounding these concentrations with a deep curtain of netting which is supported at
the surface by floats. Small lead weights on the underside of the curtain ensure that the lead line
quickly sinks and the net is then pursed under the shoal by heaving on a wire or purse line which
runs through steel rings attached to the lower edge of the net. When the gear is closed and fish
can no longer escape, the netting is hauled lengthwise using a mechanized power block until the
fish are packed tightly in the bunt, or last remaining section of the net to be hauled. The fish are
then pumped or brailed aboard the vessel. A large purse seine can be as long as 1 kilometer and
200 meters deep. Purse seiners generally try to avoid bottom contact as the small mesh nylon net-
ting is easily damaged.

Creels and pots are small traps baited with fresh or salted fish which are set down on the
seabed to catch crabs, lobsters and Nephrops. They may be fished singly but most commercial
fisherman used them in strings.

Almost all creels now used are constructed from 8 or 10 mm steel rods dipped in plastic for
corrosive protection. Most creels are usually made in the traditional shape but some box shape
creels are still used. The bases of creels for crab and lobster are made from longitudinal parallel
steel bars whereas the lights creels used for Nephrops usually have a netting base. The entrances
of the creels may be either ‘hard’ or ‘soft’ eye. With the ‘hard’ eye, the apex of the entrance fun-
nel is open by attaching a plastic ring to the netting, the held in place by twine strops. The ‘soft’
eye has an entrance entirely made from netting, the upper section of the funnel being deeper the
lower, which allows a flap of netting to cover the entrance. This acts as a non-return valve. The
two types of eye are used for different shellfish. The hard eye allows easier access but also easer
escape chances for Nephrops and velvet crab, and creels are usually hauled each day. The soft eye
is more commonly used for lobster and brown crab. To facilitate the removal of the shellfish and re-
baiting, a hinged door is attached at one side, held closed by a length of rubber and hook arrange-
ment. A bait strop for holding the bait away from the walls of the creel is affixed from the top bar to
the base. For protection on the seabed, particularly on lobster creels, rope or strings of old car tire
are reeved around the base and up the sides to prevent damage to the steel frame and netting.

Pots or inkwells commonly used in the English Channel by the Cornish and Devon crab
fleets are rapidly becoming the most important method used for catching brown crab. The con-
struction of these pots has changed from using natural materials such as cane to plastic piping
frames with a netting cover with plastic ‘bucket’ entrance with a heavy plastic matrix base. The
stanchions, base and stop area protected with either rope or old car tire. A bait band formed by a
rubber cross section of car inner is placed around the outside wall of the entry bucket, where por-
tions of bait are held in place away from the outside walls of the pot.

In long fishing a number of strings each consisting of a main line with baited hooks on
branch lines called snoods, are connected end to end and placed on or just off the seabed with an
anchor and den (marker buoy) at each end. Intermediate dens called ‘telling’ are used to mark
changes in the direction of the long line. There are two classes of this gear, great lines and small
lines. The main difference lies in the sizes of the components.

A great line, as the name suggests, employs heavier main lines and is used in deep water for
catching halibut, cod, ling, tusk and skate. A traditional great line may consist of up to 30 long
lines. Each line is typically made up of six strings of 16 hooks fastened together end to end. One
vessel may use three or four great lines, with a total length of up to 20 kilometers, bearing up to
12,000 hooks.

Lines are hauled using a constant tension combination hauler which untwists and racks the
line after smaller fish are removed by the hook cleaner. Larger fish may have to be gaffed aboard.
As hauling proceeds, the line magazines are automatically filled in sequence ready for shooting.
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Longlines may spend many days, even weeks, at sea on fishing banks many hundreds of miles
offshore with the catch preserved on ice or frozen. Enclosed deck shelters as the machinery de-
scribed above have considerably improved working conditions for crews in what has always been
an arduous and sometimes perilous fishery.

Small lines are much lighter than great lines and are fished from small boats operating on
grounds near their home port. The hooks are usually baited ashore and the strings laid in special
wooden trays, open at one end and deeper at the other. Each string is coiled into the deep end, and
as the hooks come to hand they are baited with mussel, lugworm or pieces of fish, and then care-
fully laid side by side and row upon row upon row in the shallow part of the tray, starting at the
back and working towards the open end. Each row is separated by material such as newspaper to
minimize hooks fouling when shooting.

On board the vessel the trays are placed in series near and leading to a metal chute over the
stern. After the anchor and first den are lowered grounds the vessel steams slowly along with the
strings running out over the metal chute. Each line can bear up to 1,200 hooks and tree or four
lines may be fished per day. When the lines are shot and anchor and den set they are left for sev-
eral hours, during which time the crew fish hand lines before starting to haul. This may be done
by hand but a small mechanical line hauler can be used if engine power is available. After recov-
ering all the gear, the vessel immediately returns to port to land the catch in prime condition.

Catches are removed after high water on an ebbing tide and before the water level in the fish
court has fallen to about 1 m. In fly-nets the fisherman walks out along a footrope near the top of
the tiring, which may be up to 3 m above the seabed at the seaward end. When he reaches the first
trap he moves on to the roof of the fish court, unlaces a slit in the roof and removes the fish with
a large dip net. The fish are killed and the free end of a holding rope passed through the gills be-
fore the fisherman re-laces the slit and moves on to the next trap in the line. He collects the fish
when returning to shore. On steeper beaches where jumper nets are fished the depth of water de-
creases more quickly as the tide recedes.

Thus, the using modern fishing gear and new methods of fishing greatly contributes the fish-
ing industry of Scotland.
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ITOCTPOEHHME MOJEJIN SJIEKTPOITPUBOJA CYJOBOI'O HAT'HETATEJIA
CYACTOTHBIM YIIPABJIEHUEM

Aemopom npedcmaegiena mamemamuieckds Mooeib MpexQazHo2o neKmpoosucamens ¢
B03MONCHOCMBIO UBMEHEHUs HASPY3KU HA 64Ny U USMEHEHUs 4acombl NUMAloue2o Hanpsaice-
Hus. Tlocie mozo kak Ovlia nOCMpoeHa Mooeib mpexgazHoeo ACUHXPOHHO20 INeKMPOOSUSAMEs
U nposedeHvbl UCNIMAHUSA OAHHOU MOOeIU NOO HOMUHANbHOU HASPY3KOU, ObLIU NPOBEOeHbl UC-
NbIMAHUSL NO USMEHEHUIO CKOPOCMU 3JIeKMPONPU80Od NYmem U3MEHeHUs: YACMONMbl HANPSNCEHUSL.
Tonyyennvlie napamempsi no3601a10Mm coelams 8bl800bl 0 COOMEEMCMBUU MAMEMAMUYECKOll
MoOenu u peanbHOU ACUHXPOHHOU MAULUHDL.

B nacrosimee BpeMsi MpUMEHEHHE YaCTOTHBIX IpeoOpas3oBaTesiell Ha CyJaxX OrpaHHYEHO
MOIITHOCTBIO JJICKTPOIPHUBOJOB. bonpmras gacts IIPOMBEICJIOBBIX MCXAHHM3MOB HC HYXKOACTCA B
IUTABHOM PETYJIMPOBAHUM U HE TpeOyeT OONbIIOro AMana3oHa peryiupoBaHus ckopoctu. K ta-
KM YCTPOHCTBAM MOKHO OTHECTHM HamOOJee MOIIHBIC SJEKTPOMPHUBOILI MATyOHBIX U TPY30-
MOTBEMHBIX MEXaHU3MOB. JIJisT pabOThI TAaKUX JIEKTPOIPUBOIOB JOCTATOUYHO TPEX CKOPOCTEH C
HCIIOJIb30BAaHUEM AJIEKTPONPUBOJIOB ¢ M3MEHEHHEM uucia nap nontocoB [1]. Tak kak cyaHO siB-
JSIeTCSl aBTOHOMHOM DJIEKTPOCTAHIUEH, TO €Ie OAHUM Ba)KHBIM MPEUMYIIECTBOM SIBISICTCS CTa-
OunM3anys 4acTOThl TOKA M HAIPsDKEHUS MOTpeOuTeNei He3aBHCHMO OT Harpysku. [pyrumu
CJIOBaMH, TMPHU MOJKIIOYEHUH SHEPrOEeMKUX MOTpeOUTEeNeil YacToTa TOKa U HANpPSIKEHHs YacTOT-
HOTO TMpeoOpa3oBaTessi OCTAaHETCS HEU3MEHHOM, YTO CYIIECTBEHHO IOBBICHUT YCTONYHUBOCTD.
[11aBHOCTH ¥ TOYHOCTb PETYJIUPOBAHUS CKOPOCTHU JIEKTPONPUBOJIA TAKKE MO3BOJISIET JOOUTHCS
CyIlleCTBEHHOro 3Heprocoepexxenus [2]. IlpuMeHeHne 4acTOTHOrO PEryJUpOBaHMs B 3JIEKTPO-
MIPUBOJAX KOMIIPECCOPOB WJIM OXJIAXJAIOIIUX HACOCOB SHEPreTUYECKOW YCTAaHOBKHM CyJHA Ha-
MPSIMYIO BIIUSIET Ha MOTpeOIeHNE TOIIMBA M SKOHOMHYECKHE MTOKa3aTeNH CyaHa B 1eoM [3].

Ha puc. 1 nokazana cTpykTypHas cxema Tpex(a3HOro aCHHXPOHHOT'O 3JIEKTPOIIPUBO/IA.

—h PaspagHblin pesvcTop

BbinpamMuTens AaTunk |IGBT-uHBepTOpD
Erpauuumcnb TOKa ——
Toka

I Beixoa
NnepemMeHHoOn
+‘| l’| |‘| 4acToThl
o — /
3-x cbaaHoeG L] { Aﬂ'
nuTaHwe
o] tC

oA Pﬁ} Pﬁ} Pﬁ}

Pl
L=}

-

BX0oOHaA

3aumTa l
v YW
Bnok - Bnok sawuT Opaiesep knoyein
nnuTaHuna
) } ]
A
TexHonoruveckana OC
MukpokoHTponnep | GpaTHas caass [
v LUMAM reHepatop '?;nﬂr?;;g?pbl
WNU CKOpoCTKH
* 3apaxue

Puc. 1. CrpykTypHas cxema Tpex($a3HOTro aCHHXPOHHOTO 3JIEKTPOIIPUBOIA
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B ocHoBe 3mekTponpuBoaa JeKUT Tpex(asHblid MpeoOpa3oBaTeslb YACTOTHI CO 3BEHOM II0-
CTOSIHHOTO TOKa. /[yl momy4eHus: sHepro’pPeKTUBHOTO peKuMa paboThl FIEKTPOIIPUBOAA HEOD-
XOJIMa O0OpaTHAs CBSI3b OT TEXHOJIOTHYECKOTO 000pynoBanus. CHTHAIOM MOTYT CITy>KUTh TTOKa-
3aHUS JaTYUKOB TeMIeparypbl ckopocTH. CHUrHan ympaBieHHs KIo4aMu (OpMUpPYETCS MUKPO-
IIPOLIECCOPHBIM OJIOKOM YIIpaBJIEHUS U T€HEPATOPOM LIUPOTHO-UMITYJIbCHONU MOyisauuu [4].

Tak kak Ha cyaax oTjgaya 3JIEKTPUUECKOM 3HEpruH B CeTh IOBJEUYET 3a co0O0il MosBICHHE
HE)KEJIaTEJIbHBIX TApMOHHUK, TO MPU PE3KOM M3MEHEHUU YacTOThl BpAlllEHUS 3JIEKTPOIBUTATEISA
OoTJaBaeMas UM MOILIHOCTh OyJeT BBLAEIATHCS B TEIJIO Ha pa3psaHoM pesuctope. CBs3b MeXIy
CETBIO ¥ MHBEPTOPOM OCYIIECTBIISICTCS HEYTIPABIIIEMBIM TpeX(ha3HbIM BBIIPSIMUTEIIEM.

MopenupoBaHue 3JIEKTPOHHOM YacTH 3JIEKTPONPUBOJA HE COCTABIIsAET NPo0eM, B TO BpeMs
KaK MOJIETUPOBAHUE ACHHXPOHHOI'O 3JIEKTPOJBUTATENsl YacTO SBISETCS 3aTpyIHUTEIbHBIM.
BosbMHCTBO MOJieneil aCHHXPOHHBIX 3JIEKTPOJBUTAaTENeH HE YUUTBHIBAIOT PsiJ apaMeTpoB, IO-
3TOM Pe3yJbTaThl KOMIIBIOTEPHOTO MOJIEIMPOBAHUS YacTO SIBJISIOTCS HETOUYHBIMU. OJIHUM U3 Ta-
KHX MapaMeTpoB SIBISAIOTCS MOTEPU B CTAJU, KOTOpPbIE HANPSAMYIO BIMSIOT HAa YTOYHEHHE Mapa-
METPOB MarHUTHOM CHUCTEMBI 3JIEKTPOJBUTATENS, CIEA0BATENbHO, HA €r0 OCHOBHBIE MTapaMeTphl,
TaKue, Kak MOIIHOCTh, YaCTOTa, KO3 PHUIHUEHT M0JI€3HOr0 JeHCTBUS U T.J.

B pamMkax wuccnenoBaHus NMPOBOAMIOCH MOJEIUPOBAHME ACHMHXPOHHOIO AJIEKTPOIPHUBOAA
MOITHOCTBIO 11 KBT ¢ BO3MOKHOCTBIO PErYJIMPOBAHUS YaCTOThI BpAILlEHUs] U3MEHEHUEM YacTOThI
MUTAIOLICTO HANpsiKkeHust. Pesysbrarel nposepku mogenu 4A132M4 (P =11 kBr; w, =150 pan/c;

[ =22 A; U =380 B; cosp =0,87; 7 =0,87) npencrasieHs! Ha puc. 2.

I o, panc R B

Puc. 2. Yacrora Bpamenus (a), Tok ctatopa (0) 1 MOMEHT (B) B HOMHHAJIEHOM pekuMe padboTsr AJl

HcnpiTanns KOMIOBIOTEPHON MOZEIN NMPOBOJWINCH 0] HOMUHAJIBHON Harpyskoi [5], uro
MO3BOJIWJIO MPOBECTH CPABHUTEIbHBIA aHAJIN3 MOJTYUYEHHBIX B MPOLIECCE MOJEIUPOBAHUS PabOThI
AJIEKTPOJIBUraTeNs M MACIOPTHBIX JAHHBIX MAlIMHBL. M3 pucyHka BUAHO, YTO MOJEIb AIEKTPO-
JBUTATENS ACPKUT HOMUHAJIBHBIN TOK, HOMHHAJIBHYIO YaCTOTy BPAILEHUS M HOMUHAJIBHBIA MO-
MEHT II0J1 Harpy3Koi. boiiee neTanpHOe N3y4eHNUE MOJEIH MO3BOJIWIIO CAEIATh BHIBOJ O IIOTPELL-
HOCTU B MOJIeTIUpOBaHUM He Oornee 12 %.

Crnenyroieit 3anaueil SBIsUIaCh NPOBEPKA YACTOTHOT'O YIPABIEHUS 3JIEKTPOIIPUBOIOM.

C yuyeToM HEJIMHEHHOCTH 3aBUCUMOCTH HAaNpSKEHUS OT YacCTOThl CETH TaKXKe MPOU3BOJIU-
JIUCh 3KCIEPUMEHTHI C MX HENPONOpPLMOHAIBHBIM HM3MeHeHueM. Ha puc. 3 mpencraBieHsl pe-
3yJbTAaThl MOJCIINPOBAHHUSA.

Ha puc. 3, a BUAHO, 4TO NpU U3MEHEHUH YaCTOTHI B JIBA pa3a CKOPOCTb JJIEKTPOIABUIATEISA
TaKXke yMeHbInaeTcss BaBoe. COpoc 4acTOThl HAIpsDKEHHs MpeoOpa3oBaTelis MPOU3BOAMICS B
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MoMeHT BpemeHu 0,4 c¢. 3arem Ha npoTskeHuu 0,4 ¢ MPOMCXOAMIO YCTAaHOBIICHHE YaCTOTHI Bpa-
nieHust U Toka. KommyTanus Kirodeld COmpoBOXKAAETCS Pe3KUMU OpOCKaMH TOKa U MOMEHTa CO-
OTBETCTBEHHO, KaK MoKa3aHa Ha puc. 3, 0 u puc. 3, B.

i, ﬁ |

. oot
\

Puc. 3. Ckopocts BpameHus (a), TOk cratopa (0) 1 MOMEHT (B) 3JIeKTPOABUraTEIIs,
HOJTyYSHHBIC TIPU MOJICITMPOBAHNY UCTIBITAHUI YaCTOTHOTO YIPABICHNS! ACHHXPOHHBIM 3JICKTPOIIPHBOIOM

Hy>XHO OTMETHTb, UTO B peaIbHOM JIEKTPONPHUBOJIE OPOCKH TOKA MpU paboTe TpaH3UCTO-
pPOB MEHEee OUIYTHUMBI, TaK KakK KJIOYM paboTaloT Ha WHIYKTUBHYIO Harpy3ky. DKCIEpUMEHT
JUTSL K&KI0W BIOpaHHON 4acTOTHI MPOBOJUIICS LUKINYECKH HE MEHEE JBYX pa3, UTO MO3BOJIM-
JI0 YTBEPXKIaTh 00 yCTOWYMBOCTH pa3paOOTaHHOW CHUCTEeMBI. B paMkax mpoBeIeHHS HCCIIeNo-
BaHUA NPOBOJMINCH MCIBITAHUS CO CTYNEHYAThIM U3MEHEHUEM YacTOThI BPALIEHUS IJIEKTPO-
nsurartens ¢ maroM B 10 % oT HOMUHaNBbHON 4acTOTHI. bbUIO BBISBIEHO, UTO HAWIYyYIIHE pe-
3yJIbTaThl C OTKJIOHEHHEM He Ooisiee 14 % 1o "acToTe ObUIH MOTYyYeHBI MPU padboTe 3IEKTPO-
npuBoja 1o 3akony Kocrenko.

B xozxe mpoBeneHuss MCHBITAHUM KOMIBIOTEPHBIX MoJeNel Tpex(a3HOro 3JIeKTPOIpHUBOAA
ObUIO BBISBJICHO, YTO C YBEJIMYEHHEM MOIIHOCTH PAcTET MOIPEHIHOCTh B YACTOTHOM PEryJnpo-
BaHUM, YTO MO3BOJISET C/ENaTh BbIBOJA 00 MCIOIB30BAHUU JTAHHOTO MOAX0Ja K MOJIEIUPOBAHUIO
JUIS U3YYEHUS CYJIOBBIX KOMIIPECCOPOB MOIIHOCTBIO 10 15 KBT. TakuM ycTpoHCTBOM MOKET BbI-
CTYIIUTh HACOC OXJIAXKAAIOLIEH KUAKOCTH CyIO0BOW IHEPreTUUECKOM yCTaHOBKH, Kak ObUIO yKa-
3aHO BBIIIIE.

MonennpoBaHue mpolecca YaCTOTHOTO YIPABJIEHUS BO3MOXKHO J0 YMEHbBIIEHUS 4aCTOThHI
BpaiieHus 25 % OT HOMUHAJIBbHON. DTO CBSI3aHO C JIEKTPOMATHUTHBIMU TOTEPSIMH B CTalIU U
YMEHBIIEHNEM MarHUTHOT'O MIOTOKA ACUHXPOHHOTO 3JIEKTPOABUTATENSL.

HecMmoTpss Ha naHHBIE HEAOCTAaTKU, MOJENb IEKTPOABUIaTENsl COOTBETCTBYET pEaJbHOMN
AJIEKTPUYECKON MAIIMHE MOJ Harpy3KOoH, TaKkKe IMOKa3bIBAET MMapaMeETPbl, COOTBETCTBYIOIINE pe-
I'YJIMPOBAHUIO YaCTOTHI BPAIEHUS] MAIIMHBI IPU U3MEHEHUH YacTOThI MUTAIOLIETO HAIPSKEHHUS.
Bce 310 nenaer BO3MOXKHBIM NPUMEHEHHE AaHHOTO MOJAX0/a K MOJCIMPOBAHUIO 3JIEKTPOIBUTA-
TeJIs B HAYYHBIX LEJIsX.
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CREATION OF MODEL OF THE ELECTRIC DRIVE OF THE SHIP SUPER-
CHARGER WITH FREQUENCY MANAGEMENT

In these materials of a conference the author provided a mathematical model of the three-
phase electromotor with a possibility of change of loading on a shaft and frequency changes of
power voltage. After the author constructed model of the three-phase asynchronous electromotor
and tests of this model under load rating are carried out, tests on change of speed of the electric
drive by frequency change of tension were also carried out. The received parameters allow to
draw conclusions on compliance of a mathematical model and the real asynchronous machine.
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TPEBOBAHHUSA COJIAC O BEPUOHUKAIIUU I'PYKEHBIX KOHTEMHEPOB

Komumem no 6eszonacnocmu na mope (KBM) Meoicoynapoornoti mopckou opeanuzayuu
(UMO) 6 2014 2. npunsan nonpasku Kk MedcOyHApOOHOU KOH8EHYUU NO OXPAHE Yelo8edecKoll
arcusnu Ha mope (COJIAC), 6 coomeemcmauu ¢ KOMOPLIMU KAHCOBLU 3A2PYHCaAeMblll HA CYOHO
KOHMeUHEP 00IHCeH CONPOBOHCOAMbCA OOKYMEHMOM, COOEPHCAWUM UHPOPMAYUIO O NPOBEPEH-
HoU obwell macce koumetinepa (verified gross mass — VGM). Jlannoe mpebosanue ecmynuio 6
cuny ¢ 1 urona 2016 2.

SOLAS — 310 MexayHapo/iHasi KOHBEHIIUS IO OXpaHE YeJIOBEUECKOM XKM3HU Ha Mope. OHa
cymectByeT ¢ 1914 r. BepBbie MeXIyHapOIHBIM COTJIALICHUEM YCTaHABINBAIOCh TPeOOBaHUE O
panuorenerpa¢HoM 000pyJIOBaHHMHM, IOKA3aBIIEM CBOIO BAXKHOCTh NpHU aBapuu «TUTaHHKa» B
1912 r. C tex nop ObUIO M3AaHO HECKOJIBKO pelaklui, a HauuHas ¢ 1948 r. MexayHapoaHas
Mopckas opranuzanus (IMO) paspabareiBaer u noanepxkuBaeT SOLAS, rimaBHOW 1EIbI0 KOTO-
POl SBISIETCS YCTAHOBJICHHE MHUHUMAIBHBIX CTaHJAPTOB, OTBEYAIOUIMX TPeOOBAHUSAM IO 0e30-
HaCHOCTH IPHU MOCTPOiKe, 000pYyTOBAHNU U HKCIUTyaTalluH Cy10B.

VYka3aHne HEKOPPEKTHBIX CBEIEHUIN O Macce MEPEBO3UMOI0 Ipy3a MOXKET IIPUBECTH K CEPb-
€3HbIM HETaTHBHBIM IOCJIEACTBUAM: (DOPMUPOBAHUIO HEBEPHOI'O TPYy30BOrO IJIaHa CyJHA; IO-
BPEXKJICHUIO KOHTEHHEPOB, IPy3a, CyJIHA; PUCKY ITOTEPU OCTOMYMBOCTU U HAPYLIEHUIO KOHCTPYK-
LIUM LEJIOCTHOCTH CYJIHA; yTPO3€ XKU3HU U 370POBBIO JIFOJEH; CPBIBY CPOKOB 10CTaBKH I'PY30B.
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BcnenctBue 3asBiaeHNI HETOYHOIO 3HAUYEHUS BECA MPOU30IILIO0 MHOTO HECUACTHBIX CIy4aes,
B pe3yJibTaTe 4ero ObUTM TPaBMUPOBAHBI JIOAM U MOBpEXIAeHO uMyInecTBo. Hanpumep, 17 utons
2013 r. B ApaBuiickoM MOp€ pa3IOMMJICS HAJBOE U 3aTOHYJ OKEAHCKHH JIMHENHBIM KOHTEHHEPO-
B0o3 MOL Comfort. Mope B paiioHe rubenn KoHTeHHepoBo3a ObLIO YCHINAHO JIpeidyromuMu
KoHTeliHepamu. [lo mpenBapuTeNbHBIM TaHHBIM, Ha 00pTy ObLTO 4500 KOHTEHHEpoB. OIHON U3
npuunH Kpymenuss MOL Comfort siBisieTcst HenmpaBUIbHOE paclpesiesieHne Beca MOrpyKEHHBIX
KOHTEITHEPOB BCJIEJICTBUE JIOXKHO 3asIBJIEHHBIX BECOB I'PY30B.

Bo n30exxanue HeraTUBHBIX MOCIEACTBUN M IS yIIyUIlIeHus: 6€301MacHOCTH nepeBo3ok ¢ 01
utons 2016 r. BBeneHo equHoe TpedoBanne — VGM (mmpoBepka Macchl OpyTTO — Beca Ipy3a, Ha-
MOJTHUTEJISI/ TaJUIeT/TI0103b€B, aMOPTHU3ALMOHHBIX MaT€pPHaJIOB, CPEJCTB KPEIUIEHUs, COOCTBEHHO-
ro Beca KOHTEHHepa) /Ul MEKIYHapOJHBIX NEPEBO30K MOPCKUM TpaHcrnopToM. JlaHHoe Tpebo-
BaHHUE PaCHpOCTPaHSETCs HAa BCE CTPAHBI, SBIIAIOLIMECS WieHaMU MeXIyHapoaHOW MOPCKOi op-
ranuzauu (IMO), cneunanusupoBanHoro yupexnaenus OOH. HekoTopeie cTpanbl aBTomMaTHye-
CKU IIPUHUMAIOT 3TO HOBOE MPaBWJIO KaK HAIIMOHAIBHOE MPaBUJIO WU 3aKoH. [ npyrux oyayT
BbIIBUTAThCS JIONOJHUTENIbHbBIE TPEOOBAHUS.

Bepuduxanus (onpeneneHue) mMaccbl OpyTTO KOHTEHepa JOJDKHA ObITh MPOBEAEHA JI0 T10-
rpy3ku Ha cyaHo. [lepeBo3unKy u omepaTopy Te€pMHUHala 3aIpPELIEHO 3arpy’kaTh yIaKOBaHHbBIN
KOHTEHHep Ha OOpPT cy/Ha B CIydyae OTCYTCTBUS POBEPEHHOM Macchl OPYTTO AJIS TOr0 KOHTEH-
Hepa (puc. 1.).

OTKa3 B norpyske °

)
HeT VGM ‘?_A"'

X

Puc. 1. Biiusane npoBeneHus BepupUKAITHNA MacChl OPyTTO KOHTEHHEpa Ha MPOIIECC MOTPY3KH

OcHoBHble TpeGoBanust VGM: rpy300TnpaBuTenb 00s3aH MPEJOCTaBUTh MOPCKOMY Iepe-
BO3YHKY IIPOBEPEHHYIO Maccy (Bec) OpYTTO Ipy>KEHOTO KOHTEHHEpa BMECTE C TIOAIHCHIO (MOXKHO
B JIEKTPOHHOM BH/I€) JIUIIA, OTBETCTBEHHOI'O 32 3asiBJIeHHbIN Bec. OTBETCTBEHHOCTD 3a MPaBUJIb-
HOCTB TPEIOCTABICHHON WH(GOPMAIINHU JICKHUT TOJTHOCTHIO HA TPY300TIPABUTEINE, TaK KaK Iepe-
BO3YMK HE 00J1a1aeT JOCTOBEpHOI MH(opMarueil o Macce OpyTTo KoHTelHepa. lanneie VGM
OyAyT MCTONB30BATHCS Ul COCTABIICHUS CIHCKA Ha MOTPY3Ky M HE OyAyT yKa3bIBaThCs B KOHO-
CaMEHTEe WJIM MOPCKOM TPaHCIIOPTHOM HakJIagHOW. [IpeamouTuTenbHO MpeIoCTaBUTh 3Ty HHPOP-
MaIlfIo NePeBO3YMKY JI0 TOTro, Kak KOHTeHHep NpuOyaeT Ha Irpy30BOM TepMUHaI Wi nopT. [lpu
9TOM 30HBI OTBETCTBEHHOCTH PACTIPEIEIISIOTCS ClIeTyIomuM o0pa3oM: (Tabuia)

PacnpenesieHue 0TBETCTBEHHOCTH MesKAY I'PY300TIPaBHTEIEM H NEPEeBO3YHMKOM

['py3ooTnpaBuTenb [TepeBo3unK/TepMUHAT

- B3BCILIMBAHUE 10 AKKPEIUTOBAHHOMY METOLY - mpoBepka Hanmuuuga VGM Ha ruiaHupyemsbie
K ITOrpy3Ke KOHTEHHEPHI

- TPENCTaBJICHHUE NAaHHBIX IO B3BemmBaHWio VGM |- 3ampeT morpy3ku KOHTCHHEPOB Ha CYAHO,
TEPMUHAILY WIM KallUTaHy CyJHa UIU UX He uMermux ceeaeHuii o VGM
MPEICTABUTEIISIM

KoHnrelinep siBisieTcsl TpaHCIIOPTHBIM 000pYIOBaHUEM ISl NIEPEBO30K I'PY30B HE TOJIBKO B
npezenax OJHOM CTpaHbl, HO U MEXIy rOCyJapcTBaMH, OH JOJDKEH OBITh HE TOJBKO CTaHIApT-
HBIM B OTHOIICHUHU Pa3MEpOB, HO M O€30MacHBIM JUIsl OOCITY>KMBAIOIIETO MEPCOHANa TpU mepe-
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BO3Kax. B moaTBepkaeHue 3THX GakToB Ha KoHTeHHep nmpukperisiercs Tadnmika KbK (KonBeH-
s o 0e30macHbBIM KOHTEHepaM), KOTOpasi BhIIAeTCsl KBATU(PUKAMOHHBIM M HAJI30PHBIM Op-
raHOM CBOE€H CTpaHbI (€CIM TaKOBO MMEETCsl) WM APYroil cTpaHbl. B CBS3W ¢ 3TUM MOPOKHUK
KOHTEIHEp CUMTAeTCsi aTTeCTOBAaHHBIM Ha MpeAMeT Oe30MacHOCTH MM CTpaH, MOAMHMCABIIUX
KBK. Ha nBepsix koHTeliHepa Takke HAHOCITCS MaKCHUMajbHas Macca OpyTTO M COOCTBEHHAs
Macca B KWiorpammax u (yHTax.

Taxkum o06pa3om, 00s3aTEIbHOMY MOATBEPKIACHUIO MAcChl HE MOJUIEkKAT TIOPOKHUE KOHTEH-
HEpbI, KOHTEHHEPHI, OTIPABIIEMbIE B KaOOTa)xe, KOHTEHHEPHI, IIEPEBO3UMBIC Ha MIACCH WU TIPHU-
Lemne, Npu MOPCKOM TPAaHCHOPTUPOBKE Ha cynax Po-Po B KOPOTKMX MEXIyHapOIHBIX pencax
(mpaswito 111/3.22 COJIAC onpenensieT «KOPOTKUM MEXIYHAPOAHBIA PEC» KaK MEXIyHapo/I-
HBII peiic, B X0/1€ KOTOPOTo CyJAHO HE yAalsieTcss Ha paccTosaue 6osiee 200 MmIb OT TOpTa WU
MecCTa, /1€ MaCCaKUPhl U SKUMaK MOTYT OBbITh OMEIEHBI B O€30MAaCHbIE YCIOBUS U MPOTIKEH-
HOCTh KOTOpOro He mpeblmiaeT 600 Muiab MexAy MOCIEAHUM MOPTOM 33aX0Ja B CTpaHE Hadasa
peiica 1 KOHEYHBIM TOPTOM HA3HAYCHHUS).

Macca rpy3a ¢ KOHTeHHEepOM MOKET OBITh OIpe/iesieHa OJHUM 3 JIByX METO/IOB:

1. B3gewusanue epysxcenoco Konmetinepa nocie 3amapxu 2pysa: 1'py300THpaBUTENb B3BE-
IIMBAET TPYKEHBIH OIUIOMOMPOBAHHBI KOHTEHHEP C MCHOJIb30BAHUEM CEPTH(PHUIMPOBAHHOTO U
OTPETYJIMPOBAHHOTO 000py10BaHUs (BeCh) (puc. 2).

2. B3gewusanue 2py3o6vix eounuy u cooepicumo2o konmeunepa. K mnomydyeHHOMY Becy J0-
OaBJsieTCs BEC, YKa3aHHBIN Ha JBEpU KOHTEHHEpa (BeC MOPOXKHETO KOHTeiHepa). ['py3ooTnpaBu-
TeJIb CYMMHUPYET BeC BCEX YMaKOBOK B KOHTeHHepe, 100aBisieT BeC YIIaKOBOYHOTO U CEMapaluoH-
HOTO Marepuasa, a TakKe BEC MOPOKHEro KOHTEMHEpa, YKa3aHHOTO Ha JIBEpU KOHTEMHEpa. DTOT
METOJ Takxke TpeOyeT cepTrudUKaIUy 1 0100pEHHS KOHTPOIUPYIOIIUX OpraHu3anui (puc. 3).

Puc. 2. Puc. 3

Teopernueckn KOHTEHHEpP MOXHO B3BECUTh Ha TepMHHase. HO He Bce TEpMHHAIIBI UMEIOT
OCHAIlleHHe, He0OX0AMMOE /JIs1 BBIMIOJIHEHUS! 3TOW MpOLEypbl, OCOOEHHO €ClIi MPUHUMATh BO
BHUMaHHE OTPOMHBIA 00BEM KOHTEHHEPOB, IMPOXOJAIIMX Yepe3 TepMuHall. B3BemmBaHue KOH-
TEHHEepa B IIOPTY MOXKET IIPUBECTH K CYILIECTBEHHBIM 3aTOpPaM U 3aJeprKKaM.

be3ycnoBHO, B3BelIMBaHUE I'PY>KEHOTO KOHTEHHEpa OTPa3UTCs HAa ce0ECTOMMOCTH IEpeBO3-
ki B 1ienoM. OHAaKO MpoBepKa oOmIei Macchl KOHTEHHepa MO3BOJIUT M30€XaTh TIIaBHBIX IPO-
071eM, CBS3aHHBIX C IEPEBECOM KOHTEHHEPOB:

e TIOBPEXKICHUSA CyJIHA;

e HETIPABHJILHOTO TNITAHMPOBAHUS / YKIIAIKH KOHTEHHEPOB Ha CY/IHE;

o HEMIPABUJIbHON MOCTAHOBKU KOHTEHHEPOB B LITA0EIb;

e TIOBPEKICHNSI KOHTEHHEPOB;

e IIOBPEK/ICHUS I'PY3a;

e YIpO3Bbl )KU3HU U 0€30MaCHOCTH MOPSIKOB U O€pPEroBOro MepCoHaa;

e TIOBPEXKICHHUS NIEPErPY304YHON TEXHUKU;

o ITpaoB 3a MPEBBIIIEHHE MAKCHUMAJIbHO JIOIyCTMMOIO Beca IpU IEepeBO3KE aBTOTPAHC-
IIOPTOM.

Ha ocHoBaHMM Bcero BBIIIECKAa3aHHOTO MOXHO cka3aTb, yTo VGM sBnseTcss rapaHtuein
IPEOCTaBIEHUS TPY300THPABUTENEM MIEPEBO3YMKY TOYHOTO U JOCTOBEPHOTO 3HAYECHHUs OOILEro
Beca KoHTeiHepa. [lonydenne TouHoi nHpopManuu 0 Macce OPYTTO KOHTEHHEpa TO3BOJIUT T1e-
PEBO3YUKY COCTaBUTH OOJIee MPABMIIbHBIA M HAJACKHBIN IPy30BOM IJIaH, O€30MacHbIN 1 MOpe-
IUTaBaHUs, JKU3HU JIIOAEH U UCIIOJIB3yEMOT0 000PYA0BaHMSL.
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Cnmcox ucnoIb30BaHHOM JIUTEPATYPHI

1. O6 yTBepxkIeHUH U BBeIEHUH B jaelcTBHe «lIpaBmil mepeBO3KH Ipy30B B KOHTEHHepax
MOpPCKUM TpaHcriopTom»: [Ipuka3 denepanbHoii ciry)061 Mopckoro diota Poccuu ot 22 okTs0-
ps 1996 1. Ne 39. M., 1996. — 93 c.

2. Verification of the gross mass of a packed container // (http://www.imo.org/en/OurWork/
Safety/Cargoes/Containers/Pages/Verification-of-the-gross-mass.aspx).

3. MexayHapoaHasi KOHBEHIUS M0 OXpPaHE YeJIOBEUYECKOM XKM3HU Ha Mope 1974 rona: Tekcr,
n3meHeHHbI [Iporokonom 1988 r. k Helt, ¢ nmompaBkamu (COJIAC—74) (¢ U3MEHEHUSIMH Ha
1 staBaps 2016 1.). — 308 c.

A.D. Nikishova, R.S. Mars
Dalrybvtuz, Vladivostok, Russia

REQUIREMENTS OF SOLAS ABOUT DETERMINATION OF WEIGHT
OF LOADED CONTAINERS

The Maritime Safety Committee (KBM) of International Maritime Organization (IMO) in
2014 adopted amendments to the International convention on protection of human life at the sea
(SOLAS) according to which each container loaded on the vessel has to be followed by the docu-
ment containing information on the checked container lump (verified gross mass — VGM). This
requirement came into force since July 1, 2016.

Caenenus 00 aBropax: Hukumosa Anacracus Jmutpuesna, ®I'60Y BO «/lanbpbiOBTY3»,
YT6-322, e-mail: nikishova a.d@mail.ru; Mapc Poman Cepreesuu, ®I'BOY BO «/lans-
pBIOBTY3», actiupanTt, e-mail: stoletie@mail.ru.
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NCCIEJOBAHME PABOTbBI UHBEPTOPA B KAYECTBE CYJIOBOI'O
ABAPUHUHOI'O HCTOYHUKA ITUTAHUA

Hccnedosana paboma 00Hoghaszno2o uneepmopa kax cy008020 UCMOYHUKA ABAPULIHO20 NU-
manus. Ompasicena cmpykmypa pabomsi 00HOazHoU cemu u 00HoghazHozo uneepmopa. Paspa-
bomana KomnviomepHas Mooenb 00HopasHolu cucmemvl numanus. [Iposeden pso sxcnepumen-
mos, NOOMEEPHCOAWUX A0EKBAMHOCMb pa3pabomanHol eupmyanvHou modenu. lTlonyuen no-
JLOXHCUMENbHBLIL Pe3VIbMAm.

3a mocneaHue ABaUATh JIET 000PYAOBAaHUE CYIOBBIX 3JIEKTPOIHEPTETHUECKUX CHCTEM 3Ha-
YUTEJIBHO U3MEHWIOCh. Hapsny ¢ pa3BUTHEM Hay4HO-TEXHUYECKOIO IPOrpecca Cyla0BbIE TEXHHU-
YECKUE CHUCTEMBbl 3HAYMTENIBbHO OBLIM yCOBepIIeHCTBOBaHbl. Ha ceromusmuuii aeHbp OojbIlIoe
BHUMaHME yJIeJIsIeTCsl MOBBIIIEHUIO 0e30I1acHOCTH MoperuiaBanusi. Cy10Bast 3J1€KTPOCTaHIUS Pbl-
OOMPOMBICIIOBOTO Cy/JHA COIVIACHO TPEOOBAHMUSAM MOPCKOIO PErHcTpa 00sS3aTeIbHO AOJIKHA BKIIIO-
4aTh B CBOM COCTaB aBapUMHYIO CUCTEMY IUTAaHUA. B kauecTBe MCTOYHMKA NUTaHWs aBapUIHON
AIIEKTPOCTAHLIUN MOXKET MPUMEHATHCS JIMOO aBapUiHBINA IU3ENb-TeHEPaTOp, MO0 aKKyMYyJISATOp-
HeIi mkad. [Ipemiaraercs uccnenoBaTh paboTy aKKyMyJIATOpa B Ka4eCTBE 0HO()A3HOTO UCTOYHH-
Ka IATaHUs, BO3MOKHOE MPUMEHEHUE KOTOPOTO IMO3BOJIMUT PACIIMPUTh CHEKTP MUTAHUS CYJIOBBIX
HOTpeOUTENeH pU aBapyu, a 3HAYMT, TOBBICUTH ITOKa3aTeNnn 0€30aCHOCTH MOpEIUIaBaHuUsI.

KomnbroTepHble MOJIeNN MO3BOJISIOT CBIMUTUPOBATh paboTy JIF0OON CUCTEMBI, 3TO MO3BOJIS-
€T Ha PaHHUX 3Tanax pa3’IMyHbIX HAYYHBIX pa3paOOTOK BBIIBUTH HEJOCTATKU U Ae(EKThI cUCTe-
MBI 0e3 00NbIINX (PMHAHCOBBIX BIOKEHUH. [IOMHUMO 3TOro, MOAENTH MO3BOJIAIOT HCCIIEIOBATH
00BEKTHI, IPOLECCHI, SIBICHUS, YTO JAET BO3MOXHOCTh PUHUMATh 0OOCHOBaHHbBIE U MPOJYMaH-
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HBIC PEIICHHUS, TIPEIBUICTH TIOCIEICTBUSA CBOCH NEATEIBHOCTH. MO TIO3BOJISIOT MPEICTAaBUTh B
HarIsIIHON (hopMe OOBEKTHI U MPOLIECCH, HEAOCTYIHBIE I HEMOCpeACTBEHHOro Bocmpustus [1,3].
Jlro6ast KOMIBIOTEPHAS MOJIETb PEATU3yeTCs Yepe3 pa3IuyuHbIe MaKeThl KOMITBIOTEPHBIX MTPOTPaMM.
Matlab sBisgerca HanOoee MOMYIAPHON U MUPOKO UCIIOIB3YEMOM MPOrpaMMOil B HAYYHOM COO00-
mrectBe. Matlab — makeT IPUKIAIHBIX IIPOTPAMM IS PELICHUS 3a1a4 TEXHUYECKUX BBIUMCIICHUM.
VuureiBast TOT GakT, 4TO BCE MIPUPOIHBIE SABIICHUS, IPOUCXOISIINE BOKPYT Y€I0BEKA, OIMCHLIBAIOT-
Csl PSIIOM OTKPBITBIX 3aKOHOB (DM3UKH B BHIE MAaTEMAaTUUECKUX MOENEH, CO3JaHHE CIIOMKHBIX allro-
PUTMOB TIPH MOMOIIM TMAaKETOB MporpamMmbl Matlab O3BOMUT MOTHOCTHIO CMOJICIUPOBATH JIOOYIO
TEXHUYECKYIO CUCTEMY, B TOM YHCJIIE U CYIOBYIO CUCTEMY aBAPUMHOTO IMUTAHHUSL.

IIpemnaraercs pa3padboTaTh KOMOBIOTEPHYIO MOIENb OOHOMA3HOM CUCTEMBI IIUTAHUS B IIPO-
rpamme Matlab ¢ 11enbl0 TalbHEUINET0 UCCIEA0OBAaHUS OCOOEHHOCTEH €€ paboThl B KOMIUIEKCE C
JIPYTUMH CHCTEMaMH B PA3IMIHBIX PEKUMAX PAOOTEHI.

OnnodasHast ceTh SBISIETCS MCTOYHUKOM TOKa (pHC. 1), M3MEHSIOMIETOCS BO BPEMEHHU IO
CHUHYCOMJIAJIbBHOMY CUTHamy [2]:

i=1 .sin(%w), (1)

rae Y — navanpHas ¢asa konebanus, T — nepuos koedanus, /,, — aMIUTUTy1a KOJIeOaHwMsI.

I,A
A

v -t

Puc. 1. Curnan ogHo¢a3zHON 3JEKTPUUECKON CETH

AHanu3upys BBIINICYKAa3aHHYIO MAaTEeMAaTHYECKYIO BBIKIAQJAKY, Oblia pazpaboTaHa KOMIIBIO-
TepHas Mojelb oJaHO(]a3HO# ceTH, n3o0pakéHHas Ha puc. 2. Mojaenb BKIIOYaeT B ceOst TpU OC-
HOBHBIX OJIOKa:

1) KOHTAaKTHYIO amnmaparypy;

2) KOHTPOJIBHO-U3MEPHUTEIbHBIC TPHOOPHI;

3) UCTOYHUK CHHYCOUJIAIFHOTO CUTHAJIA U aKTUBHO-UHIYKTHUBHBIA IOTPEOUTETD.

I —
2 & a[FILYTR
s
AB1
RL source
Step? rt s acvs @
AB2
) -+
<4
[ v B Hanpsonue wa narpyaxe N 5
“ = I pe—— ] T
a 1 >
i N _ 1
- Transfer Fcn2

0.00055+1

Transfer Fon

Puc. 2. KommbroTeprast Mmoaens ogHodasHoit cetu B iporpamme Matlab
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Jlnist IpOBepKH MOJIENH Ha a/IeKBaTHOCTh ObUT CBIMUTHPOBAH TUHAMUYECKHNA PEKUM: K UC-
TOYHHKY CHHYCOMJIATHHOTO CHTHAlTa B MOMEHT BpeMeHu ¢ = (0,05 ¢ Oblia MoAK/IIoueHa aKTUBHO-
WHIYKTUBHAsI Harpy3Ka BbICOKOM MomHocTH. Ocummiorpad 3adukcupoBai cieayromue JaHHbIe,
n300paxeHHbIE Ha pUC. 3.

UsB

“te
Puc. 3. 3aBuCUMOCTh HaNpsHKEHUS OT BPEMEHHU Ha Harpy3Ke U HCTOUYHUKE

BoIBIMHCTBO CYIOBBIX OTPEOUTENCH HECYT aKTUBHO-WHIYKTUBHBINA XapakTep. Mcxons u3
OCHOB TEOPUHU DIEKTPOTEXHUKHU, AaKTUBHO-UHIYKTUBHAsI Harpy3Ka CO3/1a€T MPOBaJIbl HAPSKCHUS
Mo aMIuIMTye W 4dactore. Kak BHAHO M3 3aBHCHUMOCTH, M300pa)K€HHOW Ha puc. 3, B MOMEHT
BKJIIOUEHUS Harpy3KH aMIUIMTyJa CUTHaja cHU3wiach Ha 12 %, a yacrora — Ha 2 %, 4TO NOJ-
TBEPKJIaeT aJIeKBAaTHOCTh COOPAaHHOM MOJENU Ha 3aKOHBI 3JEKTPOTEXHUKH, a 3HAYUT, JTaHHYIO
MO/JIEJIb MO>KHO MCIIOJIb30BaTh ISl TAIbHEHIINX 3KCIIEPUMEHTOB, CBSI3aHHBIX ¢ paboOTOH CyI0BO-
ro aBapUMHOI0 UCTOYHHUKA IMUTAHUS YePEe3 UHBEPTOP.

Cnmcox ucnoIb30BaHHOM JIMTEPATYPHI

1. Tpynues C.1O. MccnenoBanue napamnenpHoit padotel [IIMM uHBepTOpa n omHOoda3HOM
ceTu // BecTHHK rocyaapcTBEHHOTO YHHUBEPCHUTETa MOPCKOTO M PEYHOro (hjoTa UM. aaMupana
C.0O. Makapoga. — 2014 — Ne 6(28). — C. 60-67.

2. Tpynues C.1O. Pa3paboTka KOMIIBIOTEPHON MOAETH MapalieTbHON pabOThl FTeHEPATOPHO-
ro arperara u TpexgasHoro 0e3bIHEPIIMOHHOTO UCTOYHUKA TUTaHUs // BECTHUK roCy1apCcTBEHHO-
ro YHHUBEPCUTETa MOPCKOTro M peuHoro ¢uota umenn aamupana C.O. Makaposa. — CII6., 2015.
Bemm. 30. — C. 38-45.

3. benoB, O.A. AHanu3 pacyeTHO-aHATIMTUYECKUX METOJIOB MPUKIAIHBIX 3a/1ay TeXHUYe-
ckoii 6e3onacHoctH / O.A. benos, A.A. Mapuenko, C. 0. Tpynues // BectHuk AcTpaxaHCKoro
roCy/apCTBEHHOI'O TEXHMUYECKOI0 YHHUBepcuTeTa. Mopckas TexHHkKa M TexHojorus. — 2015. —
Bemm. 4. — C. 7-15.

S.Y. Trudnev
Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Russia

RESEARCH OPERATION OF ELECTRICAL INVERTER AS THE SHIP
EMERGENCY POWER SUPPLY

In the report operation of the single-phase (monophase) inverter as ship source of emer-
gency sup ply is investigated. The structure of work of monophase network and the single-phase
inverter is reflected. The computer model of a single-phase power supply system is developed. A
number of the experiments confirming operability of the developed virtual model is conducted.
The positive result is received.

Cgenennsi 00 aBrope: TpyaneB Cepreii FOpbeBuu, ®I'BOY BO «Kamuarl TVY», e-mail:
trudnev(@mail.ru.
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JANATHOCTHUKA PYJIEBOI'O 3JIEKTPOIIPUBO/JA

Ilpoussedena ouacnocmuka pynesozo snexkmponpusooa. Cobpana ycmanogxka 0isi onpeoe-
JIeHUs. NApaAmMempos dieKkmpoogueamens pynesol mawunvl. Onpedenenvl napamempsl 21eKmpo-
ogueamens, OMpad@ceHa CMpPYKmypa pabomsl npu pasiudHbIX HeUCNPABHOCMAX U HOBPEHCOCHUSIX.
Ilposeoen pso sxcnepumenmos. B pe3yiomame ananusza napamempos 21eKmpuyeckon Mauunsl
paspabomana ouasHocmu4eckas Kapma.

PysieBas runpaBnnveckast MaliHa SIBJIICTCS HanOoJIee IEPCIICKTUBHBIM U PUMEHSIEMBIM TH-
MOM TI€PEaTOYHOTO MEXaHU3Ma, MPEUMYIIECTBOM KOTOPOW 3a CUET HArHETaHWs MOCTOSHHOTO
JIABJICHHUSI HACOCOM SIBJISIETCS BBICOKMW KPYTALIUI MOMEHT. B KauecTBe 3JieKTpONpuBOAa Hacoca
MPUMEHSIETCS ACUHXPOHHBIN JIBUTATENb cepun 4A, a 3HAYUT, ONPECIICHUE TapaMeTPOB aCUHXPOH-
HOTO 3JIEKTPOJABUTATENS TIO3BOJIUT IUArHOCTUPOBATH COCTOSTHUE CAMOM PyJIEBOM MAIIMHBI [1].

Harpyska Ha Bamy nBurarenst MOCTOSIHHA, UCXOJASl M3 3TOTO JMarHOCTUPOBAHHUE HACOCHOM
YCTaHOBKHM MO>KHO MPOBOJUTH CyAs Mo e€ HarHerarento. JIro6as HencrnpaBHOCTh YCTaHOBKHU BbI-
30BET Ha Bally U3MEHEHHE Harpy3KH 3JIEKTPOJIBUraTelisd, UTO B CBOIO O4epeab U3MEHUT (opMy U
BEJIMUMHY Toka ctaTopa. OmpenenuB 3aKOHOMEPHOCTH HM3MEHEHHsI (OpPMbl U BEIUYHUHBI TOKa
CcTaTopa MPH TEX WJIU MHBIX HEUCTIPABHOCTSAX YCTAaHOBKH, MOKHO TIPOBOJUTH €€ TUArHOCTUPOBA-
HUE TI0 JIEKTPUUECKUM TMapaMeTpoM JIMOO HMCMIOJIB30BaTh 3TOT METOJ JAMArHOCTUPOBAHUS KaK
JIOTIOJIHEHUE K cyulecTBytomuM [2—4]. B pamkax uccinegoBaHusi AJis MOJTYUYEHUsI SKCIIEPUMEH-
TaJIbHBIX JIaHHBIX B JTAOOpaTOPHH JIEKTPOIPHUBOAA OblIa coOpaHa yCTaHOBKA Ul ONpPEEICHUs
napaMeTpoB dJIEKTpOoABUTaTeNs cepuu 4A, n3oOpakeHHas Ha puc. 1.

Puc. 1. YcranoBka i1 onpeeneHus mapaMeTpoB 3JIEKTPOABUraTeNs cepuu 4A
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ACJIUTCIIb HAIIPSKCHUS.
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YcraHoBKa BKITFOUaETCs B ce0s1: pabodyto cTaHmuio, udposoi ocummiorpad cepun AKUII,
Ha puc. 2 n300paxkeH psi KPUBBIX MOTYYCHHBIX B X0J1¢ IKCIIEPUMECHTA.
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Puc. 2. DxcnepuMeHTalbHbIE KPHUBBIC: OCHUIOTPAMMA HAMPSKCHHSI HCITPABHOI'O 3JICKTPOABUTaTEIIs
¢ maroM 5 Mc (a); OCIIJUIOrpaMMa HaIPSKEHUS 3JICKTPOIBUraTe sl C HSUCIIPABHOCTHIO B TIOIIUITHUKOBOM

Py1e6020 31eKmponpueooa.

Yy3Ji€ C m1aroMm 5 Mmc (6), ocHUJIIOrpaMMa HAIPSKCHUA UCIIPABHOTO 3JICKTPOABUTATCIIA (B); ocruuiorpaMmma
HaIIPsKEHUSA JICKTPOABUTATEIIA TTPU 3aMbIKAHUHU IBYX 00MOTOK cTaTtopa MCKIy coboif HAaKOPOTKO (e)

HaPSDKEHMSI SJIEKTPOIBATATENS IPU 3aMBIKAHWY Hadalla U KOHIIa OJTHOH 13 (ha3 0OMOTKH cTaTopa

HaKOPOTKO (T); OCHMJLTIOTpaMMa HaPsHKEHHSI HCITPABHOTO 3JIEKTPOABUTATENA (1); OCHMILIOTpaMMa
Heucnpasenocmo 1: 3amvikanue nauana u KOHua 00HOU u3 hpaz Inekmpoosuzamenisn

W3 npoBeIeHHOTO OIBITA CIEAYET, UTO MPH 3aMbIKaHUH OJHOHM U3 (a3 0OOMOTKH cTaTtopa Ha-
KOPOTKO UMEET MECTO YBEIMUYEHHUE aMIUIUTY /bl TOKA KaK B MOJIOKUTEIBHOM (y4acToK A), Tak U B
orpuuarenbHoM (yuacTok b) Hanpasnernun. CuHycouia CTaHOBUTCS 0oJiee OCTPOH.
HOPMAaJIbHBIX YCIOBHSIX Imax1 B k pas.

k=1

max 2

3Ha4YCHHE MAKCUMAJIBHOTO TOKA TPH 3aMBIKAHUU [p,xo OOJIBIIE MaKCUMAJIBLHOTO TOKAa TIPH

max1
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f=tme Ty 75

max 1

\]

Heucnpatmocmb 2: HEUCnpasHocmb HOOWUNHUKOBO20 y3aa.

HCpI/IOI[ QJICKTPHUYCCKOI'0 CHUrHajia SJICKTPOABUIATCIIA C HCUCIIPABHBIMH IMMOJUIMITHUKAMH
MCHBIIC IMICPUOAa IJICKTPHUICCKOI'0 CUT'HAJIa UCIIPABHOTI'O ABUIATCIIA. 910 O6yCHOBJ’II/IBaeTCH TEM,
YTO 4YacCcTOTa BpallICHUA POTOpA SJICKTPOABUTATCIIA C HCUCIPABHBIMU MOJUIMITHUKAMU MCHBIIC,
YCM Yy UCIIPABHOTI'O, YTO CKA3bIBACTCA HA YACTOTEC BPALICHUS IIOJIA CTATOPA.

OrHomiecHHue k] nepuoaa SJCKTPHUYCCKOro CUrHajla ABUTaTCIsI C HCUCIPABHOCTHLIO B IOJ-
[MHUITHUKOBOM Y3JIC K ICPUOAY CUT'HAJIA UCITPABHOT'O JABUTATCIIA:

ki =— (2)

Yacrora BpalleHUs] poTOpa UCIPABHOTO AeKTpoABHUraTels w;=1500 00/MuH; IS 3IIEKTPO-
JIBUTATENISl C HEMCIPABHOCTHIO B TIOIIIMITHUKOBOM y3JI€ OHAa cocTaBisieT w; =1300 o6/muH. OT-
HOIIICHHE k) YTIIOBBIX CKOPOCTEH BpaIleHHsI (2 K M1:

=22 (3)
[}
@, 1300 _ oo
o 1500 T

3auKkcHpOBaHO yBETUUEHHE CUTHANA 3JIEKTPUYECKOTO TOKA M0 aMIUIMTYJIE, YTO TOBOPUT O
MOBBILIEHUM Harpy3Ku Ha Bally 3yieKTporpuBoja. CiieyeT OTMETUTD, YTO YBEJIUUYECHNUE aMILIUTY-
IIbl CUTHAJIa TOKa 0e3 e€ pa3dpoca Mo ocu Y MOXKET TOBOPUTh O MEXaHWYECKOW Herousaake (3a-
IIEMJICHUU BaJja, 3arPSA3HEHUN CUCTEMBI, HEJOCTATOYHOM KOJIMYECTBE CMa3KH), HO IPU HOPMaJlb-
HOM PacIpeesIeHUH Harpy3KH.

Heucnpagnocmo 3: onpedenenue mexiceumKo6020 3aMblKAHUA CIMAMOPHOU 00MOMKU
I1eKmpooguzamens pyiegozo 31eKmponpusooa.

W3 npoBeieHHOI O OIBITA CIEAYET, YTO AMILIUTY/IA AIEKTPUUYECKOTO CUTHAJIA TP KOPOTKOM
3aMbIKaHUU MEX]y IByMsl OOMOTKaMH MEHBbIIIE, UEM Y UCIIPABHOIO JBUTATENs B k pa3

k:;maxl . (4)

max2

T71€ Imax1 U Imax2» — MAKCUMANTbHBIC 3HAYEHHUSI TOKOB MCIPABHOTO JIBUTATEIsS U IBUTATENsS TP 3a-
MBIKaHUH JIBYX OOMOTOK CTaTOpa MeX1y cOO0W COOTBETCTBEHHO.

kzﬁzﬁzl,lz_
1 4

max 2

Taxoke HabmogaeTCs U3MEHEHUE CUTHANIA TOKA KaK B MOJIOKUTENFHOM (ydacTok b), Tak u B
oTpuuaTenbHoM (ydacTtok [') HampaBieHUsX, a TaKKe BO3JEe HyJIeBOM oTMeTKH (yuacTku A, B):
00pa3yloTCsi MUHU-CUHYCOU/IBI, YTO YKa3bIBAaCT HA IOMEXY UMITYJIbCHOTO XapaKTepa.

Kak BUIHO W3 MPOBEACHHBIX OMBITOB, JII00Ast HEUCIIPABHOCTH PYJIEBOTO 3JEKTPOIPUBO/IA
BBI3BIBAET MCKa)K€HHE (POPMBI CUHYCOMJAJIBHOI'O CHTHaJla, CHATOrO ¢ HarHerartens. [lerais-
HBIM aHaJIM3 CHATBIX XapaKTEPUCTHK MO3BOJIAET HPENONPENeIUTh HEUCIPABHOCTh PYJIEBOMH
mamuHbl. [1o XxapakTepy 3TUX U3MEHEHUH ObUIa cOCcTaBlieHA TUArHOCTUYECKas KapTa B Gpopme
TaOIAIIBL.
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JlnarHocTuyeckasi KapTa pyJieBoi MalIMHBI

Ne Bun HeucnpaBHOCTH N3meHenue CuHyCcouIbl IO CPABHEHUIO
C 3TaJIOHOM
1 | 3amemienue Bana, 3arpsiI3HEHUE CUCTEMBI, He- YBenuueHue 3HaUYeHUsI CUTHaJa TOKa U €To
JIOCTaTOYHOE KOJIMYECTBO CMA3KH MepHUO/a IPU MOCTOSIHHON aMITIIUTY e
2 | HeucnpaBHOCTh B HOJUIMITHUKOBOM Y3II€ YBenuueHue 3HaUeHUs CUTHANA TOKa U ero Ie-
pUoa MPHU HEMOCTOSIHHOW aMILTUTY1e
3 | Kopotkoe 3amMbIKaHie MEXIy IBYMs BBIBOAAMH | YMEHBIICHUE aMIUIUTY/ bl CUTHAIA TOKA B
CTaTOPHBIX 0OMOTOK 1,12 pa3. MUHU-CUHYCOUIbI
4 | Bemanenue ogHOMN U3 (pa3 cTaTOpHOW OOMOTKH | YMEHBIIICHUE aMIUTMTYIBI CUTHAJIA TOKA B
1,25 pa3. MeHee npsiMoil CUTHaJI B TIOJIOKUTEb-
HOM U OTPHULATEIbHOM HaNpPaBIECHUIX
5 Kopotkoe 3aMbikaHne Hayana U KOHIA OJHOM YBenuueHue aMIUTUTY bl CUTHAJIa TOKA B
U3 CTaTOPHBIX OOMOTOK 1,75 pa3. bonee 3aocTpeHHbIE THKH

I'myGokuil aHamM3 CHHYCOMJAIBHOTO 3JIEKTPUYECKOTO CUTHANIA, CHATOTO C MOMOIIBIO OC-
sutorpada, MoAKIIOYEHHOTO K BBIBOJIAM CTaTOPHOW OOMOTKH AJIEKTPOJIBUTATENS PYJICBON THI-
paBJ’II/I‘IGCKOI\/JI YCTAaHOBKH, IMO3BOJUT 3HAYUTCIBHO pAaCIIUPUTL AUArHOCTUYCCKYIO KapTy, a 3HaA-
YUT, MPEKIAESBPEMEHHO OLIEHUTh TEXHHYECKOE COCTOSHUE AJIEKTPONpHBOJa. B nanpHeiinieMm, 3a-
JIOKHMB JAHHBIE JHArHOCTHYECKOW KapThl B 0a3y KOMIIBIOTEPHOH MpOrpamMMbl, MOKHO oOecrie-
YUTh HENPEPHIBHYIO JHATHOCTUKY JIOOOTO 3JIEKTPONPUBOJA U aBTOMATH3MPOBATh MPOIECC pac-
yeTa BpeMEHU ero 0e30TKa3HON padoThI.
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DIAGNOSTICS OF THE STEERING ELECTRIC DRIVE

In the report diagnostics of the steering electric drive is stated. Installation for determina-
tion of parameters of the electric motor of the steering car is stated. Electric motor parameters
are determined, the structure of work at various defects and damages is reflected. A number of
experiments is conducted. As a result of the analysis of parameters of the electrical machine the
diagnostic card is developed.
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VJIK 629.5

HN.H. XanbxoBU4
®I'BOY BO «/lanbpsioBTY3», I'. Braausoctok, Poccus

AHAJIN3 CXEM YTUJIN3AINHA TEILIOTBI CAY HA CYIAX C MOITHOCTBIO
I''TABHBIX IBUT'ATEJIEN 10 2000 KBT

Buinonnen ananuz ucnonv3o06anus 6mMopuUtHbX IHEP2OPECYPCos8 2IAGHbIX dsucameeti MOouj-
Hocmowio menee 2000 kBm ¢ yenvio nosvluleHus ux moniueHoUu SKOHOMUYHOCHIU.

DKOHOMUS SHEPTeTHUECKUX PECYpPCOB OTHOCHUTCS K TJaBHEHIIMM 3ajjauaM, MOCTaBJICHHBIM
nepesl pa3IuYHbBIMU OTPACISIMH, HE TOCJIEIHEE MECTO CPeIu KOTOPBhIX 3aHMUMAeT phIOHAs OT-
pacib. OOHUM U3 IMyTeHl perieHus dTUX 3a/ay sBisieTcs co3qaHue (M MPUMEHEHHE) BBICOKOIKO-
HOMUYHBIX JABHTraTesei ¢ 3 QeKTUBHBIMH YHEProcOeperaomyuMu CUCTEMaMHU.

B 1ieniom npuMeHeHre cucTeM yTHIN3aliU TEIUIOThl HA MOPCKUX CyJlaX He SIBJSIETCS] COBpe-
MEHHBIM OTBETOM TOIUIMBHOMY ICQPUIUTY, MMEPBHIC CUCTEMbl YTHJIM3AINHA TETUIOTHI MOSBUIUCH
emie B 60-X rojax MpoILIOro CTOJETHUS, HO IPU 3TOM OHM MOJIYYHIN IIHUPOKOE paclpoCcTpaHEHHE
TOJILKO Ha TPAHCTIOPTHOM MOPCKOM (PJIOTE, a IMEHHO Ha CyJlaX C MOIHBIMH TIaBHBIMU JIBUTATE-
asimu (3000 u 6omee kBT) [2]. Ha moOpIBaromux cyax yTHIN3AMOHHBIEC KOTJIbI MPAKTHYECKH HE
BCTpeuaroTcs, a Ha cyax meHee 1000 T Boron3MenieHueM 1 BOBCE OTCYTCTBYIOT [1].

3a mocneaHUEe MATHAECAT JIET Ha cyaax ¢ioTa pplOHOM MPOMBINIIEHHOCTH U3 BCEX THUIIOB
CYJIOB TOJIbKO HA TPEThEW YaCTH YCTAaHOBIIEHBI CHCTEMbI YTHJIM3AIUU TEIUIOTHI, B COCTaB KOTO-
PBIX BXOAWUT YTHJIM3aLIMOHHBIA mapoBoil koren. [logasnsiomniee OOIBIIMHCTBO U3 HUX COCTaBIISA-
10T KpymHbIE cyaa, Takue, kak BPMT, BATM, maB3aBoibl 1 maBOas3bl.

OpHako Ha TPAHCIOPTHO PEPPUKEPATOPHBIX CyJaX, TAKXKE SBISAIONIMXCSA 4YacThio (uioTa
PBIOHOI TPOMBIIIUIEHHOCTH, MOYXXHO HAOII0aTh COBEPIICHHO JPYTYI0 KAPTUHY — MOYTH BCE OHU
HE3aBHCHMO OT ToJia MOCTPOHKHU 000pYy0BaHbl CUCTEMAMH YTHJIM3AlMU TEIUIOTH C yTHIN3aLU-
OHHBIM TAPOBBIM KOTJIOM.

[IprurHBI TAKOTO OTHOIICHUS K YTHJIM3ALUU TEIJIOTHI TJIaBHBIX JBUTATeNeH, B IEPBYIO OUe-
penb, CBA3aHBI C IABHO YKOPCHHUBIIUMHUCS CTEPEOTHIIAMH, & B YaCTHOCTHU, YTHUIIM3AIUS TETLIOTHI
Ha JO0OBIBAIOIINX Cy/Iax HE peHTa0eIbHa B CUJTy TOTO, YTO:

1)3HaYUTENHHYI0 YacTh BPEMEHU TJIABHBIC JIBUTATENN JOOBIBAIOIIMX CYJO0B paboOTaroT Ha
pPEeXHMMaXx JI0JIEBBIX Harpy30K MM BOBCE HE pabOTalOT;

2) MOIITHOCTD TJIABHBIX JBUTATENEH CYIIECTBYIOIIUX JTOOBIBAIONIUX CYAOB, KaK MPABUJIO, HE
npesbimaet 2000 kBT.

[Iupoko pacmpocTpaHEHHOE MHEHHE O TOM, YTO YCTAaHOBKA YTHJIM3AIIMOHHOTO TAapOBOTO
KOTJIa peHTabelbHa TOJIBKO Ha cynax ¢ moutHocThio '/l He Hke 3000 kBT [2], siBisieTcst cBoero
poza 3a0yKAeHnEM, TTOCKOJIBKY Aaxke Bo BpeMeHa 70-80-x rr. XX Beka psiJi CyI0B C TJIaBHBIMU
nBUTATEIIMA MOITHOCTBhIO MeHee 2000 kBT obnaganu cucremMamMu yTHIW3AIUU TEIUIOTHI C YTH-
TU3alMOHHBIMU MapoBbIMU KoTiamu. M 310 Bo Bpemena Coserckoro Coro3a, Korja JoJs 3aTpar
Ha TOIUIMBO ObUIAa 3HAYUTENBLHO HUXKE, YeM cerofHs. B tabmuue npueneHsl cya U3 4yucia Tex,
YTO OIPOBEPraroT 3TU JBA CTEPEOTHIIA.

HaunmenoBanue Bopousmemenue, T MomnHocTs I'/] BIIK VIIK
1 2 3 4 5
Mopckoii TaHkep «YXTa» 2920 1478 6/15 0,4/6
BMPT «JleckoB» 3678 1765 5/7 0,4/7
HUC «IIpodeccop Maptm» 2508 822 1,2/7,8 | 0,275/7,8
Mopckoii tankep «Ouner Komeoii» 7505 2200 1,6/5 0,9/6
IITP «Tarapcran2 4207 2200 1,6/5.5 0,7/6
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OkoHuYaHUE TAOIULIBI

1 2 3 4 5
Tpaynep «IluoHep» 2100 810 1,0/7 0,2/7
Tpaynep «Cesep» 2408 736 2,5/5 0,3/7
Tpaynep «Haranbs KoBmoay 3202 1855 6,2/8 0,75/8
3BepoboiiHoe cynHo «I[leH3za» 365 220 0,27/3,5 | 0,08/3,5
IITP «CBetmoropck» 2100 1765 2,3/5 0,6/5
IITP «Anmono duaepy 2504 1471 0,8/5 0,4/5

W3 BbImenpuBeACHHON TaOIUIIBI BUIHO, YTO paHee HEOJHOKPATHO NMPUHUMAIHUCH TOIBITKA
YCTAaHOBKHM YTWJIM3AIIMOHHBIX MapOBBIX KOTJOB Ha CyJaX C MOIIHOCTBIO TJIABHBIX JBUTATeNei
ke 2000 kBT, ogHako MUPOKOro NPUMEHEHUS 3TO SBJICHUE TaK U HE MOIYYHUIIO.

B nepByto ouepens 3T0 00yClIOBIEHO TeM (PAKTOM, YTO Ha TaKUX CYyAax, KaKk MpPaBUIIO, HHU3-
Kasi MOTPeOHOCTh B TEIUIOBOM HEPTHH, TaK, K MpUMepy, Ha noobiBatonux cyaax tuna CTP, PC u
MOJIOOHBIX B Ka4eCTBE CYJ0BOI KOTEIbHON YCTAaHOBKHM YCTAaHOBJIEH OJMH BCIIOMOTATENbHBIN Ia-
poBoii koten mapku KBA mpousBogutenbHOCThIO OT 0,5 10 1,0 T/4, pu [IMTEeNhHON SKCIITyaTa-
IIUU U HEOPEKHOM HCIIONb30BAHHUH JIaHHBIE arperarhbl BBIXOIAT U3 CTPOs, HO BOCCTAHOBIIEHUE UX
HEPEeHTa0ENIbHO, TOCKOJIbKY OCHOBHBIM MOTpeOUTEIEM Mapa Ha CyAHE SBJISIOTCS MOJOrpeBaTeIn
BO3/yXa U T.IL., @ UX C JIETKOCTBIO 3aMEHSIOT 3JIEKTPUUYECKHUMH aHAJIOTaMU, pacxo]] TOIUIMBa Ha
BCIIOMOTaTENIbHBIE JIM3€Ib-TEeHEPATOPHI IIPU 3TOM B TPH pasa BbIIIE, HO OOIIUE 3aTPaThl HE BEJIH-
KM B CHJTy HU3KOM MOTPEOHOCTH TETUIOBOM YHEprun Kak TakoBoi (10-30 kBT), a BoccTaHOBICHHE
BIIK unu ycraHOBKa HOBOT'O IIPU CTOJIb MAJIOM HAarpy3Ke M CTOJIb BHICOKOW CE€0ECTOMMOCTH TO-
CJIETHEr0 HE OKYNHTCS 3a BECh CPOK €ro 3Kciutyarauuu. [1o 3Toil mpuumHE BCIIOMOTraTeNlbHbIE
MapoBble KOTJIBI Ha CyJax JaHHOTO KJlacca IMOCJie BBIBOAA UX U3 IKCIUTyaTallud HE BOCCTAHABIIU-
BaloT, TeM 00Jiee HET CMbIC/Ia U B YCTAHOBKE YTUIN3ALMOHHOIO TApOBOT'0 KOTJIA.

Opnnako ecnu Ha cyane ['/] paboTaer Ha TSXKENbIX COpTax TOIUIUBA, TO JUIS €r0 MOJATOTOBKU
HeoOxoauM map ¢ Temneparypoit 150 °C, T.e. naBieHue B CyZ0BOI KOTEIBHON yCTAHOBKE JOJIK-
HO ObITh mpuMmepHo 0,5 MIla. PaccmoTpum Ha mpuMepe CpeIHEeCTaTUCTHUYECKOTO MPUEMHO-
TpancnopTHoro pedpuxeparopa ¢ I'JI mommuocThio 1000-1500 kBT, y Takoro cymHa moTpeo-
HOCTH B nape He npesbiiiaet 0,2—0,3 1/4, HO B 1I000M ciiydae HeoOxoaumo yctanapnuBath BITK.

[Ipu 5TOM Ha Ha4YaNBHBIX CTAAUAX Mpollecca HarpeBa TpedyeTcs MATUKPATHBIA pacxo mapa,
T.e. mpuMepHo 1,0 T/4, B Takom cirydae ycranasiuBaercss BIIK uMeHHO Takoil mpou3BOAMTENb-
HOCTH, HO TOCJI€ HA4aJIbHOTO MPOrPeBa OCHOBHOT'O KOJIMYECTBA TOIUIMBA JI0 HOPMBI OTPEOHOCTh
B mape pe3ko cHmkaercs, u aanee BIIK pabGoraer Ha H07€BBIX peKUMaxX W NMPH MUHUMAIbLHOMN
Harpyske, T.€. B CaMbIX HEOJaronpUsTHBIX AJI HETO YCIOBHSIX.

B 3T0oM cilydae ycTaHOBKA yTHJIM3alIMOHHOTO MApPOBOr0 KOTJIa Ha TAKUE CyJa BIIOJHE OIpaB-
JlaHa, TOCKOJIbKY JTaHHBIC KOTIBI CTAHAAPTHONW KOHCTPYKIIMH B TMOJHONW Mepe CIIOCOOHBI yIOBIIE-
TBOPUTH MOTPEOHOCTH CYy/IHA B TETUIOBOM PHEPTUH, & B 4aCTHOCTH NoTpeOHOCTH COY 1 OBITOBBIX
noTpeOuTeNe, A yero emy OyJeT JOCTaTOYHO MPOM3BOAUTH HACKHIIICHHBIN Map B KOJINYECTBE
0,25-0,4 1/4.

BbIBO/J: yCTaHOBKAa CHCTEMbI YTHJIM3ALUU TEIJIOTHI C YTHIN3ALIMOHHBIM MAPOBBIM KOTIIOM
Ha CyJax C IJIaBHBIMHU JIBUTaTeIsiMU MOIIHOCThI0 HUXE 2000 kBT BO3MOXHA M AKOHOMHUYECKHU
oTmpaBJaHa, HO JIJIsl 3TOT0 HEOOXOANMBI CIIETYIOIINE YCIOBHS:

1) rmaBHBIM ABUraTenb JOKEH MOTPEOATh TsDKENble COpTa TOIUIMBA, YTO OAHO3HAYHO IO-
TpeOyeT YCTaHOBKH CYJI0OBOM KOTEJIbHOM YCTaHOBKH ¢ naporeHepatopom nasieHuem 0,4—0,7 MIla;

2) MpOAOIKUTEIBLHOCTh HETIPEPHIBHOM pabOTHI TNIAaBHBIX JBHUTraTelei OKHA OBITh HE Me-
HEe HECKOJBKHX JHE;

3) Harpy3Ka TIJIaBHOTO JBUTATelNsl MpU padoTe Ha TSHKENbIX COPTAax TOIUIMBA HE JOJDKHA
cHIKaThest HUKe 60 % (4TO BIHMSET HE TOJNBKO HAa MPOU3BOAMTENBHOCTh YTUIM3AIMOHHOTO Ta-
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pPOBOTO KOTJIa, HO M Ha €ro CTENEeHb 3arpsS3HEHUs, TIOCKOJBKY NPH JIOJEBBIX pEeKUMax (HIDKE
50 %) caxa yxonsanmx razoB I'/] uMeeT ApYyryio CTPyKTypy U HETaTUBHO BIUSET HA 3arps3HEHUE
nosepxHoctu YIIK).

BceMm BhlmenepevncieHHbIM TPEOOBAHUSAM MOIXOIST MPHUEMHO-TPACIIOPTHBIE CyJa C TJIaB-
HBIMU JIBUTATEJIIMU MaJIOil MOILITHOCTH, @ TaK)Ke MEPCIEeKTUBHbIE JOOBIBAIOIINE Cya Majoro BO-
JOM3MEIIEHUS ¢ IJaBHBIM JBUraTesieM MoIHOCThI0 1000-2000 kBT ¢ moAKIIOYEHHBIM K HEMY
BaJIOT€HEPATOPOM, YTO MO3BOJIUT JIEp’KaTh €ro HarpyKECHHbIM B JI0CTaTOYHON Mepe (3HauuTelb-
Ho BbllIe 60 %) HE3aBUCHMO OT peKuMa padOoThl POIYIbCUBHON YCTaHOBKH.
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ANALYSIS OF WASTE HEAT CDS CIRCUITS ON SHIPS WITH A CAPACITY
OF THE MAIN ENGINES UP TO 2,000 KW

This article gives an analysis of the use of secondary energy resources the main engine ca-
pacity of less than 2000 kW to improve their fuel efficiency.
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THE GREEN SOURCE OF POWER ON SHIP - SHAFT GENERATOR

Shaft generator is a clean source of power, which means it does not burn any fuel to gener-
ate power, and for the same reason it is also called the green source of power.

A ship is an independent floating structure having its own power plant for supplying electric-
ity to its machinery and systems, which together assist in the propulsion of the ship from one port
to another. A ship is equivalent to a floating city that enjoys almost all privileges available to any
operational set-up on land. Just like any conventional city, the ship also requires the basic ameni-
ties to sustain life on board, the chief among them being power or electricity. Electricity on ships
is generated by an alternator or generator.

A ship consist of a power plant system which generates enough power for the propulsion
plant machines, engine room and deck machines, and navigation equipment of the ship, along
with daily life demands of the crew onboard which includes galley, lift and cabin power supply
etc. For this, large quantities of fuel are burned within the prime mover which in turns rotates
the rotator in the alternator and generates power. The burning of fuel increases the operational
cost for owner, burdens the engine crew with maintenance of the generator and the most impor-
tant, it causes air pollution.

The generator works on the principle that as a magnetic field rotating around a conductor var-
ies, a current is induced in the conductor. The generator consists of a stationary set of conductors,
wound in coils of iron core also known as the stator. A rotating magnet known as rotor turns inside
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this stator, producing a magnetic field, which cuts across the conductor and generates an induced
EMF or electro-magnetic force as electricity on ship is an independent floating structure having its
own power plant for supplying electricity to its machinery and systems, which together assist in the
propulsion of the ship from one port to another and the mechanical input causes the rotor to turn.
The magnetic field is generated by induction (in a brushless alternator) and by a rotor winding en-
ergized by DC current through slip rings and brushes.

To eliminate the usage of independently driven generators when the ship is sailing in the mid
sea, shaft generator concept is used. Shaft generator is a clean source of power, which means it
does not burn any fuel to generate power, and for the same reason it is also called the green
source of power.

In an A.C generator, in order to produce power, the stationary armature conductors are cut
by the rotating magnetic field, produced by the rotation taken from the propeller shaft of the main
propulsion plant or main engine.

The running machinery power is supplied through main switch board with constant voltage
and frequency by diesel generator. In case of shaft generator, which is driven by main engine, the
speed of the former may vary at different situations like ship sailing in traffic water and crossing
canals, resulting in variation in voltage and frequency of shaft generator.

To overcome this deficiency, two systems are used onboard ship:

a) Power take off (PTO) system is incorporated with different kinds of frequency control
system which confirms of producing power with constant frequency.

b) Hybrid system consisting of an advanced power electric system for conditioning the
power generated from shaft generator so that the supply to the switchboard always remains con-
stant at any engine speed.

The modern application of the shaft generator includes its functioning as a motor by taking
power from the electrical plant of the ship to drive the propeller at reduced speed. This applica-
tion is expensive to install and is used for vessels which moves very slowly or vessel which lies
still most of the time.

Advantages of Shaft generator:

1) The biggest advantage- it does not cause air pollution unlike other traditional methods of
power production in ship. Moreover, noise level is also low.

2) It is more effective as it does not require expensive fuel for power generation as main en-
gine itself is a prime mover.

3) The wear and tear and hence the maintenance schedule and prices are reduced for inde-
pendent driven generator.

4) Installation space is less as it is installed close or in line with the shaft of the main engine.

5) The investment cost depends on the type and system of the shaft generator but for a basic
designed shaft generator it is low.

6) The installation cost for shaft generator is also low as it doesn’t require separate founda-
tion, prime mover or exhaust system. Even time for installation is also less.

7) Low spare parts cost and man — hour cost as the schedule maintenance period for shaft
generator has larger time gap as compared to diesel generator.

Disadvantages of Shaft generator:

1) For a basic shaft generator system, the efficiency of propeller and engine is reduced at low
propulsion power. Since the frequency requirement is constant, for a main engine with a CPP, it
has to run at constant speed even at low load.

2) No power generation in port as the prime mover is in stop condition.

3) Due to an additional attachment to shaft of the engine, the load for engine also increases,
resulting in increase in specific fuel and cylinder oil consumption when shaft generator is used.

4) Cannot cope up alone when the load demand is high as it may affect the main engine per-
formance and maintenance.

5) It requires gears, couplings and other complicated arrangement for installation in some
system.
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The shaft generator is more commonly used now days on the ships due to its efficiency and
portability. It has a lot of advantages but it also has some disadvantages. But despite that this
generator mounting is more perspective then others.
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THUIIOJIOTUSI OFbEKTOB JIOTUCTUYECKO HHO®PACTPYKTYPBI
U UX POJIb B MOPCKOW MH)KEHEPUH

Ymouneno nomamue «munonocusy npumeHumenbHo K 00beKmam MmMpaHcnOPMHO-I02UC-
muyeckou ungpacmpyxmypol. Ilpednosicena cxema cUuCmemMHO20 83aUMOOelCmEUs 00beKmos
JI02UCMUYECKOU UHGPpACmMPYKmMypbl Mpancnopmuozo y3ia. Paccmompenvl npobnemvl 6Hedpenus
JIOSUCUYECKUX MEXHON02Ull NepPego30K. MYIbMU- U UHMEPMOOAIbHbIX 8 MPAHCHOPMHOM Y3/e —
U Ux posio

B obmem ciyuae Tumosorus, T.e. yHU(UKaLUA U Kiaccu(UKaus JOTUCTHYECKOW nHppa-
CTPYKTYpPbI TPAHCIIOPTHOIO y371a 3aBUCIT OT reorpauueckoro pacroiokeHus y3ia, 00beMOB U
CTPYKTYpbI T'PY30II0TOKOB, IPOXOXAECHHUSA Yepe3 y3€ld TPAaH3UTHBIX IYTEH, COLUAIbHO-IKOHO-
MHUYECKOW 3HAYMMOCTH TeppUTOpUU (ropoja, paiioHa), HEOOXOAMMOCTH CO3/IaHMsI HOBBIX pado-
YUX MECT, HATMYHS JOMUHUPYIOMIKUX BUJOB TPAHCHIOPTA U IPYTHX (PaKTOPOB.

[IpeuMy111eCTBEHHO THIOJOTHIO JIOTUCTHUECKON MHPPACTPYKTYpbl TPAHCIOPTHOTO y3ja OIl-
penensioT HHQPACTPYKTypHbIE 00BEKTHI MOPCKOTO (PEUHOT0) MOpTa U JKEIE3HOAOPOKHOTO TPaHC-
nopTa, pexe — asporopra. OnpeaessomyuM CHUCTEMHBIM TEPMUHOM B 3TOM pa3pe3e SIBIISETCS
«1opT». CyIlecTBYyOImas MPaKTUKa CO3AaHUs JOTUCTHYECKOH MHPPACTPYKTYPHI B TPAHCIIOPTHOM
komIuiekce PO 1 Heo6X0AUMOCTh CTaHIAPTU3ALMH METOJOJIOTHUECKOT0 00eCTIeUeHus pealn3aluu
IPOEKTOB TPAHCHOPTHO-JIOTUCTHUECKOW MH(pacTpykTypsl (TJIN) oOycnoBuan npuMeHEHHE CIie-
UABHBIX TepMUHOB. [loaTomy i yHUHKaMKU UHGPACTPYKTYPHBIX JOTUCTHUECKUX pEIICHUI
JUISL JKEJIe3HOW JOPOTM YacTO MCHOJNB3YEeTCs TOHATHE «KEJIe3HOMOPOXKHBIM MopT» (Hanee x/I
nopt). B wactHoctu, B Konnenuu [5] mpuBeneHo ciemyroliee OnpenecHIe: «Mce1e3H000poic-
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HblIl nOpM — CUCTEMOOOPA3YIOMIUNA MYJIbTUMOJATBHBIN TEXHOJOTUYECKUI KOMILJIEKC, MPEICTaB-
JSIOMUKA cOO0M TPYNIy CIENUATN3UPOBAHHBIX W YHUBEPCAIBbHBIX TEPMHHAIOB, HEOOXOAMMYIO
WH)KCHEPHYTO, TPAHCIIOPTHYIO U aJIMUHUCTPATHBHYIO MHPPACTPYKTYPY JJIS OOCITYKUBAHHS MOIII-
HOCTEW IPy30BOTO MOPCKOIO pailoHa, CyXOMYyTHBIX MOTPAaHUYHBIX MEPEXOAOB, & TAKXKE CETH Tep-
MHUHAJTBHO-CKJIQ/ICKMX KOMIUIEKCOB Ha OCHOBE ONTHMHU3AIIMU TPAHCIIOPTHBIX MTPOIIECCOBY.

Ha ypoBHe TpaHCHOpPTHOTO y35a JOTMCTHUYECKas WH(PPACTPYKTypa ompenensercs uH)pa-
CTPYKTYPHBIMH OOBEKTaMH COOTBETCTBYIOIIMX BUIOB TPAHCTIOPTA, (DYHKIIMOHUPYIOIIHUX B y3JIe, &
TaKk)Ke KOOPAUHHUPYIONIMMH M MHTETPUPYIOMUMU cyObekTaMu yrpasieHus B Buae JIL[ paznoro
YPOBHS M Ha3HaueHUs (Ha puc. | mpeacTaBieHa cxemMa B3aUMOJICHCTBUS 00BbEKTOB HHPPACTPYK-
TYpbI TPAHCHIOPTHOTO Y34, onpeAenstomas tunonoruto TJIN y3mna).

TPAHCMOPTHbIA Y3EN:

Mopckoii (peuHoit)
noprt

Asponopt

NMANU TY

(4PL-nposaiigep)

ny no @ ... (nyno
*/a (cyxoit) nopr y v A

Puc. 1. Cxema cucTeMHOTO B3aUMOJCHCTBHSI O0BEKTOB JIOTHCTUIECKOH HHPPACTPYKTYPHI
TPaHCIOPTHOT'O y3J1a

Ha cxeme (cm. puc. 1) mokazano, 4To oO1iee yrnpaBieHHUE U KOOPAMHAIIUIO B3aMMOICHCTBUS
MeX 1y OCHOBHBIMHU oObekTamMu TJIU y3ma (MOpCKOI/pedHOM MOPT, /1 IOPT, adPOIOPT) OCyIIIe-
CTBIIsIeT H(MOpPMAIMOHHO-aHaUTHYeCKuit Joructuueckuii meHtp (MAJIL]) tpancroptHOTrO y3711a
yepe3 cucreMy cooTBercTByromux JII[ stux oobekroB. Kpome Toro, MAJIL] xoopauHupyeT
(GYHKIIMOHUPOBAHKUE B TPAHCIIOPTHOM Y3JIE€ CETH JIoTHCcTUYecKuX orneparopos (JIO) mocpencTsom
ux coOctBeHHbIx JIL[. BcnomorarensasiMu snementamu TJIW y3na SBISIOTCS CKIIabl WIK Tep-
MUHaNbl (Fpynna TepMHUHANIOB), SBJSIOUIMECs yaaneHHbIMU oObekTamu TJIU y3ma, ncnomnb3ye-
MBIMH JUIS OTIPEJICICHHOTO TUIIA IPY30B, MepepadoTKa KOTOPBIX HA TEPPUTOPUH MOPCKOTO (PEUHO-
r0) TIOpTa, /1 MOpTa WK adPOINopTa TPAHCIOPTHOTO y3J1a HEBO3MOXKHA WJTH HETleJIeco00pa3Ha.

Jloructuyeckue onepaTopbl B paccMaTpuBaeMoil TunoBoi koHpurypammu TJIM y3ma — 3to
3PL-mipoBaiinepsl win y3KO(MYHKITMOHATBHBIC JIOTUCTHYECKHUE TIOCPEIHUKH: SKCIICTUTOPHI, TIepe-
BO3YMKH, CKJIaJICKUE ONIEPATOPbl, CTUBUAOPHBIE KoMIIaHUU U T.11. JIO moryT umers JILI, co3nanHble
JUIg cBoux creuuduieckux nened. PazBuTue JIOTHCTHUECKOM HH(PACTPYKTYpbl TPaHCHOPTHBIX
y3J10B JJOJDKHO BIUCHIBaThCs B TpaHcnopTHyto ctpateruto P® na nepuoa no 2030 roxa [13]. Ilpu
ATOM MPEBAPUTEIBHO aHAIU3UPYIOTCS TEHICHLIUU Pa3BUTHS TPAHCIOPTHO-IOTUCTUYECKOTO PhIH-
Ka, BKJIIOYasi COOTBETCTBYIOIIME IUIaHbl B ENMHOM 3KOHOMHUYECKOM IPOCTPAHCTBE, CTPATErUU CO-
IUAJIbHO-9KOHOMHYECKOTO pa3BUTHs perioHOB P®d, renepanbHble CXeMbl pa3BUTHSI TPAHCTIOPTHBIX
y310B, cTpateruu pa3Butus aodepHux odmectB OAO «PXK/I» («TpancKonreitnep», «Pycckas
Tpotiikay, «PerinTpancABTO» U Jip.), KOHKYpEHTHBIC TTPOEKTHI pazputus TJIN.

C 5TOi 11eNbI0 B KPYITHBIX TPAHCIIOPTHBIX y37aX M IEHTPax rpy3000pa3oBaHMs CO3AAI0TCS
JIL] u TepMuHAIbHBIE KOMILJIEKCHI, BKJIIOYAIOIINE KPBIThIE CKJIaJbl U IUIOMIAJKH C COOTBETCT-
BYIOIIIUM TEXHUYECKUM 00OpPYAOBAaHHEM, NIEPETPY30YHYIO0 TEXHHUKY, JUCIIETYEPCKHE U HHPOpMa-
IIMOHHBIE CUCTEMBbI YIPaBICHUs TPAHCIOPTHBIMU MMOTOKaMH, BKJIIO4ast cOop U odopMIIeHHE 3aKa-
30B, OIMOBEIIECHHE O MPUOBITUH U OTHPABKE IPy30B, HHPOPMAIIIO O MECTOHAX0XKICHHH TPY30B U
TPAHCIIOPTHBIX CPEACTB, BEACHHUE EJUHOrO 3JEKTPOHHOTO JOKYMEHTOOOOPOTa, OpraHU3allHio
pacueToB, CTPaXOBAaHUE IPY30B U TEXHUUYECKUX CPEACTB.
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OcHoBoIosIararoMH1 31EMEHTaMHU JIOTHCTUYECKON HH(PACTPYKTyphbl TPAHCIIOPTHBIX y3JI0B
SBIIIIOTCS. MYJIBTUMOJANIbHBIE TpaHCTOPTHO-JoTucTHdeckue neHtTpel (MTJIL), pyHKIHOHUpYIO-
mue Ha KoMMepueckoi ocHoBe (min B ¢opmare ['UII), oGecrnieunBaronie cKOOpAMHUPOBAHHOE
B3aUMOJICVICTBUE BCEX BUAOB TPAHCIOPTA U IPYTUX YYACTHUKOB TPAHCHOPTHO-JIOIMCTUYECKOTO
IIpolLecca, pacCMAaTPpUBAEMBbIE KaK CTPATErMUECKUe TOUKU pPOCTa SKOHOMUKH cTpaHsbl. I1o onenke
HKCIEPTOB, YYaCTBOBABIIMX B pa3paboTke M KoppekTupoBke TpaHcmopTHoOW ctpaterun PO, k
2030 r. B KpyMHEUIIUX TPAHCIOPTHBIX y3max P® Oynet co3mano nopsaka 20 MTJIL] mexayHa-
POJHOTO YpOBHS, KOTOpbIe OYAyT CBSA3aHBI MEXIY COOONH MHTEPMOJAIBHBIMU TPAHCIIOPTHBIMHU
kopugopamMu. B Hacrosimiee Bpems B crtaguu (opmupoBanus Haxoxarcs MTIIL[ B Cankr-
[TerepOyprckom 1 MOCKOBCKOM TPaHCIIOPTHBIX y37aX, B HoBopoccuiickom 1 MypMaHCKOM MOp-
ckux noptax, B PocroBe-na-/lony, Hmwkaem Hosropoae, Camape, CapatoBckoii oomactu u Exa-
TepuHOypre, B MOpckux noprax Bocrounsiii u Haxoaka. Kpynusie MTJIL nienecooOpa3Ho co3-
JlaBaTh HA OCHOBE IPUBJICUYCHUS MHBECTHLIMH BCEX 3aMHTEPECOBAHHBIX CTPYKTYD, BKJIIOYAs OTE-
YECTBEHHBIX M MHOCTPAHHBIX MHBECTOPOB, NMPEUMYILECTBEHHO C HCIOJIb30BAaHUEM MEXaHHM3Ma
roCy/1apCTBEHHO-4aCTHOT'O MMAPTHEPCTBA.

Heo6xoanMo nmprMeHeHHe COBPEMEHHBIX JOTMCTUYECKUX TEXHOJIOTUI OpraHu3aluu rpy30-
U TOBapOABM)KEHUS, K KOTOPbIM OTHOCSTCSI: KOHTEHHEPHBIE W KOHTpEilJIepHbIE TPaHCIOPTHO-
TEXHOJIOTUYECKHE CUCTEMBbI, 00€CIIeUNBaIOINe Ha OCHOBE MMPUMEHEHHS YHU(DHUIIMPOBAHHBIX TPY-
30BbIX eauHul (ISO-koHTeHHEepOB, IPy30BbIX MECT) CKOOPAMHMPOBAHHOE B3aUMOJECHCTBUE BU-
JIOB TPAHCIIOPTA NP OPTaHMU3ALMH CMEIIAHHBIX IIEPEBO30K I'PY30B, EAUHCTBO U HENPEPBIBHOCTH
TPAHCIIOPTHO-TEXHOJIOTUYECKOIO IPOLECCa U YCKOPEHHUE JTOCTAaBKU I'PY30B, MOBBIIICHUE UX CO-
XpaHHOCTH. K JJOrMCTUYECKUM TEXHOJIOTHSIM B TPAHCIIOPTHO-PACIIPEAEIUTEIBHOM MPOLiECCEe y3ia
OTHOCSITCSI TAKXKE MHTEPMOJIAIbHBIE TEXHOJIOTHH JOCTaBKH I'PY30B B MEKIyHAPOIHOM CMEILIAH-
HOM COOOLIEHUH U KOMIUIEKCHOE TPaHCIIOPTHO-3KCIEANLIMOHHOE 00CTYKUBAaHUE, OCHOBAaHHOE Ha
TEPMHUHAJIBHBIX TEXHOJIOTUSX M JIOTMCTUYECKUX NMPUHIUIAX OpraHU3alMi CUCTEMBI IPY30-U TO-
BapOJBIKCHMUSL.

[Ipobnema pa3BuTus rpy3ornepepadaTbIBaONIMX TEPMUHAIIOB, B YaCTHOCTH aBTOMOOWIbHBIX,
¥ MYJIbTUMOJIQIbHBIX TEPMUHAIBHBIX KOMIUIEKCOB B TPAHCHOPTHBIX y3i1ax P® Oblna Ha rocynap-
CTBEHHOM YpPOBHE IIOCTaBJIEHAa B Poccuu cpaBHUTENBHO HEABHO. B mepuos 10 peIHOYHOTrO pas-
BUTHUSL IKOHOMUKH CTPaHbl IJIAHUPOBAHNUE TPAHCIIOPTHOM JNEATEIBHOCTH CTPOUIIOCH HA MPUHLU-
nax JOMUHHPOBAaHHUS B TIPy30II0TOKAX IMOMAIIMHHBIX (TIOBArOHHBIX) MapTHM TIpy3a, KOTOPbIE
JIOJDKHBI OBUIM OTIIPABJIATHCS. HEMIOCPEACTBEHHO MOIydaTensM Oe3 pa3yKpyHmHEHUs U, 10 BO3-
MOJKHOCTH, 0€3 IepeBaJoK MEeXIy BUAAMHU TpaHcrnopra. PaboTa ¢ MEITKMMU OTIpaBKaMU CUUTA-
JIaCh HEXApaKTEPHOM, a MCIOJIb30BaHUE TEPMHUHAIBHBIX TEXHOJIOIMN JTOCTAaBKH — YKOHOMUYECKH
Herenecoo0pa3HbM. KpoMe Toro, oTHOCUTENBEHO MallbiM ObUT U 00BEM I'PY30II0TOKA B IKCHOPT-
HO-MMIIOPTHOM COOOIIICHHH.

B HacTos1ee Bpemst pe3ko Bo3pociaa MOTpeOHOCTh B Tpy30IepepadaThIBAOIINX TEPMUHATIAX B
MOPCKHX (peuHBbIX) MOPTaxX M IPy30BbIX JBOPAX KeJae3HOM noporu. [1o uMeromumces olueHkaMm, cy-
HIeCTBYIOIIas 06a3a i IEPEBO30K MEJKOMAPTUOHHBIX IPY30B U KOHTEHMHEPOB B MEKIYTOPOAHOM
COOOIIEHNH YJIOBJIETBOPSIET HA CEroAHAIHUM aeHb He O6onee 40-50 % morpebHOCTH. Pa3zButne
TEPMHUHAJIOB SIBIISICTCS] HEOOXOIUMBIM yCIIOBHEM (hOPMHUPOBaHHS B cTpaHe coBpemeHHoi TJIN.

B TpancnoptHoii ctpareruu P® npeaycMOTpeH KOMILIEKC MEp 0 YCKOPEHHOMY CO3JIaHUIo,
PaCHIMPEHHUIO U PEKOHCTPYKLUMH TEPMUHAIOB, NEPEBAJIOYHBIX M CKJIAJCKUX KOMIUIEKCOB, JJIE-
MEHTOB KOHTEMHEPHOM cuctemsl, Apyrux coopyxenuit TJIN B y3nax. [Ipu aTom npegycmarpusa-
€TCs PELICHHE CIAEAYIOIMX 3a/1ay:

o TEPMUHAINU3ALMHY MaruCTPAJIbHBIX IEPEBO30K 110 OCHOBHBIM HAIIPaBJIIEHUAM I'PY30II0TOKOB
BCEX BHJIOB TPAHCIIOPTA;

e TEXHUYECKOTO NIEPEOCHAIIICHNS [VIABHBIX TPAHCIIOPTHBIX y3JI0B CTPAHBI;

e CO3/IaHUSl PETUOHAIILHBIX TEPMUHAJIBHBIX CUCTEM;

e CO3JJaHMS CUCTEMBI 00eCeueHHsI TEPMUHAJIOB U CKJIAJI0B Pa3INYHOI0 Ha3HAYEHUs COBpe-
MEHHBIMH BBICOKO3()(PEKTHUBHBIMH CPEICTBAMHU TPY30TIepepadOTKN M HHOOPMATHKH.
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B nmocnennne 10—12 net HaOM01a€TCS AKTUBHOCTD B COOPYKEHUU TEPMUHAJTIOB PA3TUIHOTO
Ha3HA4YCHUs KPYMHBIMH FOCYJapCTBEHHBIMH U HErOCyAapCTBEHHBIMU MpennpusaTusiMu. OcobeH-
HO OBICTPHIMU TEMIIAMHU CTPOAT COOCTBEHHBIE TEPMHUHAIBI KOMIAHUH, OPUEHTHPYIOIIMECS Ha
MEXYHApPOAHOE COTPYIHHUYECTBO M (PUPMBI C HHOCTPAHHBIM YYacTHEM.

B KpymHBIX MyJIBTHMOJNANBHBIX TPAHCIIOPTHBIX y37aX (eaepalbHOTO ypPOBHS, TaKUX, Kak
MockoBckuii, Jlennnrpanckuii, Hopocuoupckwii, ['opsroBckmii, Kanmnaunrpaackuii, Kpacuomap-
ckuii, CBepaoBckuii, Kpacnosipckuii, UpkyTckuii 1 XabapoBCKHIl TPaHCTIOPTHBIC Y3JIbI, IIEJIe-
CO000pa3HO CO3aHKE CETH PETHOHATBHBIX TepMuHaioB u JILI, oobenunennsix B PTJIC Ha ocHOBe
dbopMUpOBaHUSA €IUHOW CHUCTEMBl OPraHU3AIMOHHO-3KOHOMHYECKOTO, HH(OPMAIIMOHHOTO H
HOPMAaTHUBHO-IIPABOBOT'0 00ECIICUEHUs!.

Baxneiimast cucremooOpasytomiast posib B (POpPMHUPOBAHUM JOTMCTUYECKON MHPPACTPYKTY-
PBI TPAHCHOPTHBIX y3710B PD oTBOIUTCS K/1 TOpTaM, KOTOPBIE TOJHKHBI OBITh CPOPMHUPOBAHBI B
y371ax OOCTY>KMBaHHUSI TPY30BBIX MOPCKHX pailoHOB Ha bantmiickom mnobGepexne, B A30BO-
YeprnomopckoM pernone u Ha [JansHem Bocroke.

Kene3HoOpOXKHBIN TOPT UTpaeT posib «uHTepdeiicay MEXITy MOPCKUM, KEIE3HOIOPOK-
HBIM U aBTOMOOMJIBHBIM TPAHCIIOPTOM B y3JI€, CO3/1aBasi HHPPACTPYKTYPHBIE U TEXHOJIOTHIECKUE
YCIIOBUS JJIs BBICTPAUBaHUS ONITUMAJIbHBIX LI€TIEN TOCTABOK KIMEHTYPHI y3Ja.

CxeMbl OpraHu3alii B3aHMOJEHCTBHS K/II MOPTOB C OOBEKTaAMH TpPAHCIOPTHOW HH(pa-
ctpyktyphl B IOxHOM Ilpumopse (x/m mopt «IIpuMopckuii», cTaHIUS MPUMBIKaHHUS — Y CCY-
puiick J[anbHEBOCTOYHOM JKENIE3HOM TOpOTH) MPECTaBICHbI Ha PHC. 2.

K 3o0ne obOcmyxuBanus x/n noprta «lIpumMopckuii» OTHOCSTCS TPY30BbIE MOPCKHE MOPTHI
Bocrounsnii, Haxonka, BrnaguBocrok, 3apyouno, Ilocker, Pamxun (KH/IP), morpannepexombt
I'ponexoBo u Kpackuno (KHP), Xacan (KH/IP), caremnutel Ha 6a3e rpy30BBIX JABOPOB Ha CT.
[lepBas Peuka (Bnagusoctok), Aprem-IIpumopckuii 1 u np.

Obsi3amenvhoe yciogue 3¢gexmueHocmu TEXHOJIOTHH K/JT TIOPTOB — paboTa B €UHOM TeX-
HOJIOTHYECKOM KOMIUIEKCE C MOPCKUMH MOpTaMu. TpagulIMOHHO «CyXHe MOPThD» (ThUIOBAs HMH-
bpacTpyKTypa MOPCKHX MOPTOB) (POPMUPYIOT CTHBHIOPHBIC KOMIIAHWU B IENSAX YBEIMUYCHUS Tie-
pepabaTbIBarolIeil ClIOCOOHOCTH COOCTBEHHOM «IpUYANbHON CTEHKH». [Ipu 3TOM «cyXue mopTh»
SBJISIFOTCS 3JIEMEHTOM €JIMHOTO ¢ MOPCKUM MOPTOM JIOTHCTUYECKOT0 Mpoliecca, P KOTOPOM MOp-
CKOU MOPT OCYHIECTBIISICT (PYHKIIMH UCKITIOUUTEIBHO TTOTPY3KH/BBITPY3KH MOPCKUX CY/IOB, BCE OC-
TaJIbHbIE OTEpalliu C Tpy3aMH (XpaHEHHe, TaMOKeHHOe Oo(opMIIeHHe, HAKOIUIEHHE CYJIOBBIX Map-
TUH, AUCTPUOYLIMS U TIPOY.) MPOU3BOJATCS Ha TepMuHanax JIL mopra (ThUIOBBIX TepMUHATIAX).

CHBUD MENEIHODHONHOR HISDPRCTRYNTY- K Mpeacpn.s

Puc. 3. Cxema opranuzamnuu B3auMoAeHCTBUS /11 TopTa «IIpuMopckuiny ¢ 00beKTaMH TPAHCITOPTHOM
MH(PACTPYKTYPHI F05KkHOTO [IpuMopss

JIO opranmsyeT GpopMHUpOBaHUE THUIOBOM JIOTUCTHUECKOW MHPPACTPYKTYPHI ST 00CITYKH-
BaHMS TPY30BOI'0 MOPCKOTO paifoHa ¢ y4eTOM ONTHMH3ALNH:

e CYIIECTBYIOIIUX OPTOBBIX TEXHOJIOTHH;

o COOCTBEHHOH JIOTHCTHYECKOH TEXHOJIOTHH;

¢ B3aMMO/JICHCTBHS B CHCTEME «XK/JI TIEPEBO3KH — MOPCKHE OPTHI».
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o OcHOBHBIC QYHKIIUH K/ TIOPTOB:

* BBIBOJI C TEPPUTOPUU MOPCKHUX MOPTOB U cocpenoTodeHue B JIL| HenpopuIbHBIX JIOTUCTH-
YEeCKHUX Onepanui (XxpaHeHue, COpTUPOBKa, EPEYNAaKOBKA U T.11.);

o KOHCOIMAALUs (CyJOBBIX MMAPTHIL, TOE3AHBIX HOPM U T.I1.);

e pacrpeieseHe rpy30BbIX NapTuil (MOpT, PETUOH, TPAH3UT U MPOY.);

o XpaHeHHE (B TOM 4HCIIe «OUPIKEBOE);

* OKa3aHUE KOMIUIEKCA JOTMCTUYECKUX YCIIYT C 10OaBIEHHONW CTOMMOCTBIO.

o Peanusanus JOrMcTUYECKUX TEXHOJIOTUH B TPAHCIIOPTHOM Y3JI€ C MCIIOJIB30BaHUEM XK/JT
IIOPTOB MO3BOJISET:

e YBEJIMYHUTH NEpepadaThIBAIOIIYIO CIIOCOOHOCTh MOPCKUX MTOPTOB;

o 00€CIIeYHTh TOBBIICHHE YPPEKTHBHOCTH JJOTHCTHIECKOTO MPOIECCa;

o CHU3UTH O0IIME JIOTUCTUYECKHE (B TOM YHUCIIE, TPAHCTIOPTHBIC) U3ICPIKKH;

e CHU3HUTHh WHBECTHIIMOHHYIO Harpy3ky npu ¢hopmupoBanuu TJIN, obecrieunts 6onee ObICT-
pBIii BBOJ OOBEKTOB B SKCILTyaTalUIO;

o CHU3UTh BEPOSITHOCTh BO3HUKHOBEHUS YCIOBUH U1 «OPOIIEHHBIX [TOE3/10BY;

o CHU3UTh 3KOJIOTUYECKYIO Harpy3Ky U 3arpy3Ky YJIUYHO-I0POXKHON CETH MErarnoJjuca.

Ecnu ananusupoBath ocHOBHOM 00bekT TJIM y31ma — MOpCKoO# MOpT, TO CETOAHS OH TOJIKEH
paccMaTpuBaeTCs Kak KIIOUEBOM 3JIEMEHT JIOTUCTUYECKOW HMH(PACTPYKTYphl TOpOJa U OKpY-
JKAFOIIIETO PEerruoHa. JTO JOJDKHO CTUMYJIHPOBATH BBICOKYIO 3()()EKTUBHOCTh M KOHKYPEHTOCIIO-
COOHOCTh KOHTEHHEpPHOro OM3Heca rnopra.

B 3aBHCHMOCTH OT pErMOHAJBHBIX 3KOHOMHUYECKHX M I'€ONOJIMTUYECKUX YCIOBHM, YpOBHS
pazsutuu TJIU posb B TpaHCIOPTHOM y3JI€ CUIIBHO BapbupyeTcsi. B utore BpIOOp TOTO MJIM MHO-
ro NopTa AJIs BKJIFOUEHUS 3BEHOM B LIEIb [TOCTABOK KJIIMEHTA olpezeisercs: ppiHkoM. [loiiner ninmn
HE MO IeT rpy30MOTOK Yepe3 TOT MM UHOM MOPT, 3aBUCUT OT MHOTUX (DaKTOPOB.

B noprax IOxHoro 6acceitna 60Jibllioe BHUMaHHUE yAETSETCS Pa3BUTHIO TPAHCTIOPTHOTO TI0-
TEHIMaJIa PETUOHA Yepe3 KOMIUIEKCHOE Pa3BUTHE PETMOHAJIBHBIX TPAHCIOPTHBIX Y3JIOB, B 4acCT-
HOCTH, CO3[JaHHE MTOPTOBBIX OCOOBIX 3KOHOMUYECKHX 30H B nopTax Onsg u Tamans. B JlansHeBo-
CTOYHOM OacceilHe MIaHUpPyeTCsl TUBEPCUPUIMPOBAHHOE Pa3BUTHE MOPTOB, OCHOBBIBAIOLIEECS
KaK Ha peaJu3aluy UMIOPTHO-IKCIIOPTHOIO M TPAaH3UTHOIO MOTEHLMAja CTPaHbl, TaK M Ha pe-
IIEHUU PETHOHAIBHBIX COLMANBHBIX 3a/1a4 (pa3BUTHE KaOOTaKHBIX MEPEBO30K, OPraHU3AIHs OIl-
TOBBIX PBIOHBIX OWpK B moptax). [Ipu dopmupoBaHun WHPPACTPYKTYPH TPAHCIIOPTHBIX Y3JIOB
HE00XO0IMMO BHEJPATH JOIMCTUYECKNE MPUHIUITBI OPraHU3aMK B3aUMOJEHCTBUS MOPCKUX TOp-
TOB CO CMEXHBIMU BUAAMH TPAHCIIOPTA.
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ALTERNATIVE SOURCE OF ENERGY ON BOARD THE SHIP

The trend towards using renewable and alternative energy sources on land has gathered
momentum over the last decade as the general public shipping companies and policy makers
tackle the issues of air pollution, energy security and climate change. However at sea, the shift
towards the widespread adoption of alternative energy is only now beginning to take shape.

Recently the shipping industry has begun to seriously look at ways to reduce fossil fuel con-
sumption and operate in a more environmentally friendly way. The concepts of “Green Ship-
ping” or «Sustainable Shipping» are now becoming important issues for ship owners, shipping
lines and ship builders globally.

In the 1970’s and 1980’s several Japanese ships were fitted with rigid sails of various types
with the aim of reducing fuel consumption. This was driven largely by the oil crisis in the 1970’s
which resulted in oil shortages and the price of oil soaring. However the oil crisis passed and as
the prices fell in the 1980’s, the viability of rigid sails in terms of cost was undermined.

However Japanese ships such as the Shin Aitoku Maru and Usuki Pioneer which were fitted
with JAMDA sails did prove that rigid sails reduced fuel consumption. The rigid sail concept has
also been applied to a range of smaller vessels but it has not gained widespread acceptance to
date on either large ships or smaller vessels due to numerous engineering & operational chal-
lenges.

Marine Solar Power

Another way to reduce fuel consumption on-board ships is through the use of solar power.
Recent advances in solar cell and photovoltaic module technologies have lead to solar power be-
coming a cost effective fuel reduction option on pleasure boats, ferries and tourist vessels. How-
ever on large ships the amount of fuel saved through the use of solar power alone is relatively
small. So the idea of a commercially viable solar ship seems impractical at the moment..or is it?

Perhaps rather than having a ship with rigid sails or a ship with solar panels a better approach
would be to design a system that could tap into the power of the wind and sun together. The chal-
lenge in developing such a solution is to overcome many of the practical problems entailed in trying
to use sails and solar panels on large ships operating in the harsh marine environment.

Aquarius MRE — Wind & Solar Power for Ships

There is a combined wind & solar power solution for shipping on the horizon — the Eco Ma-
rine Power (EMP) Aquarius MRE (System) This innovative wind and solar Marine Renewable
Energy (MRE) solution is designed so that the practical limitations of using rigid sails and solar
panels on ships are overcome. A ship fitted with the Aquarius MRE System such as a passenger
ferry, cruise ship, bulk carrier, survey vessel or oil tanker will be able to tap into the limitless
power of the wind and sun.

These “hybrid powered” ships will use wind and solar power together as a source of energy
and propulsion (along with the ship’s main engines) in order to reduce harmful emissions and
lower fuel consumption.

On a large ship, 1000 tonnes or more of bunker fuel could be saved annually by using the
Aquarius MRE System. This means that using renewable energy on ships is not only good for the
environment but also good for business.

An onboard solar power array can either mounted on the sails or deck (or both) and this will
charge batteries or the power will be fed into the DC or AC power distribution system. The en-
ergy stored in the batteries could also be a useful source of emergency power.
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The basis of the system Aquarius MRE became hard sail EnergySail

At the centre of the Aquarius MRE System is own rigid sail technology called the Energy-
Sail. This innovative device can incorporate a number of renewable energy technologies and can
be installed on wide variety of ships. The EnergySail can be used alone or as part of an array and
is positioned automatically by a computer control system developed joint by EMP and KEI Sys-
tem Ltd of Osaka, Japan. This computer system is known as the EnergySail Automated Control
System (ACS).

In a link with history, the EnergySail’s will be produced by Teramoto Iron Works of Onomi-
chi in Japan.

With other equipment on the ship such as the main engines & generators another com-
puter system jointly developed by EMP and KEI System — the Aquarius MAS

With other equipment on the ship such as the main engines & generators another computer
system jointly developed by EMP and KEI System — the Aquarius MAS (Management & Auto-
mation System) — will form part of the overall Aquarius MRE System. This marine computer sys-
tem is also able to calculate emissions, monitor fuel consumption and interface with marine re-
newable energy solutions.

The Aquarius MRE System with its combination of technologies will offer ship owners and
operators an attractive return on investment (ROI) which combined with the environmental bene-
fits, will help this hybrid marine power technology gain widespread acceptance across the mari-
time industry.

The concept of using wind and solar power together on ships is not science fiction nor is it
decades away. EMP has completed lab tests of the EnergySail along with Automated Computer
System and sea trials involving key elements of the Aquarius MRE System have commenced.
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