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Cexuust 1. CYJIOBOYKJIEHUE

VJIK 629. 12. 073

A.N. benonosckas, A.A. I'una3eBa
Hayunsiii pyxkoBoautens — E.E. ConoBbeBa, cTapuinii npenojiaBaTeib
OI'BOY BO «Jlanspei0oBTY3», BiaguBoctok, Poccust

TPAHCIIOPTUPOBKA I'PY30B MOPCKHUM TPAHCITOPTOM U OCOBEHHOCTH
MOPCKUX TEPEBO3OK

Paccmompenwvr paboma mopckozo mpancnopma u 0cobenHOCmU NEPeso30K SMUM UOOM MPAHCHOPMA.

Mopckas JOrUCTHKA SIBISIETCS OJHUM U3 JPEBHEMIINX BapUAHTOB MEpPEMEIEHUSI TOBAPOB U
MacCaXupoB, KOTOPBIM HE MOTEPsUT CBOEM aKTyaJbHOCTH B HacTosiiee Bpems. M3 Bcex cyiie-
CTBOBABIIIMX B JPEBHHUE BpPEMEHA CPEJICTB MEPEMEIICHHs] TOBAPOB TOJBKO Kopabiu (KOTOpbIE,
KOHEYHO K€, CWJIBHO U3MEHWINCH C TOTO BPEMEHHM) MPOJIOJIKAIOT TPYAUTHCS Ha MOPCKUX U ped-
HBIX TYTAX MHpA.

Mopckoii BUA TPaHCIIOPTUPOBKU MMEET HEMaJIO mpeumyinecTB. CpaBHUBAs C BO3AYIIHBIM,
Tpy6onpoBoaHbIM, K] 1 aBTOMOOUIILHBIM BUJIAMHU MEPEBO30K MOPCKasi TPAHCHOPTHUPOBKA CYII-
HOM OTJHMYaeTcsi Oonee HU3KOU cebecTomMocThi0. C TOMOIIBIO HOBEHIIUX TEXHOJIOTHM, COBpPE-
MEHHBIX KOHCTPYKIIMH Cy/Ha, a TakKe pa3pabOTKu B 00JIACTH MPOU3BOJCTBA YCTPOMCTB IS TO-
IPY3KH/BBITPY3KH TPY30B B MOPTY 00ECHEUMBAETCS CHUKEHHUE KOHEUHOM CTOMMOCTH MOPCKOH
TPaHCTIIOPTUPOBKU. Jl0JIs1 CTOMMOCTH TOTPY3KH TOBAPOB Ha CYIHO U BBITPY3KHU €ro B MOPTY B 00-
eM o0beMe LeHbI epeBo3kHu cHu3mmach ¢ 11 10 2 %. A Takke CTpOUTENIbCTBO KPYITHOTabapuT-
HBIX CYJOB CIIOCOOCTBYET MOBBIIICHHIO MX T'PY30MOABEMHOCTH, YTO CHHXKAET CeOEeCTOMMOCTh
TPAHCIIOPTUPOBKU MOPCKHUM CYJTHOM.

Hu onuH apyroi Buj TpaHCIOpTa HE MOKET CPABHUTHCA C MOPCKUM CYJHOM I10 IPY30II01b-
€MHOCTH U BMECTUMOCTH TOBApOB JUIsl TPAHCHIOPTUPOBKU. B ciryuasx, korja rabapuTbl MOPCKOTO
CyJHa HE MO3BOJISIOT eMy IOJIOMTH K OIpeleIeHHOMY OPTY, MHHOBAIlMOHHbIE TEXHUYECKUE pe-
IIEHUSI 1al0T BO3MOXKHOCTh OBICTPO pasrpykarh CyJHO Ha peijie Tn6o B OTKpHITOM Mope. ['py30-
BbIe KOHTEHHEpHl Ha OOpPTy MOPCKOTO CyaHAa OOECHEeYMBAIOT COXPAHHOCTH TPY30B BO BpeMs
TpaHCTIOPTUPOBKHU. COIJIACHO CTATUCTUKE, MOPCKAas TPAHCIIOPTUPOBKA OTIMYAETCS CaMbIM HU3-
KUM TIPOLIEHTOM IOTePH WJIM TOPYH Tpy3a B pe3yibTaTe aBapuil WIM CTUXMUHBIX O€ICTBUI
(ot 1 mo 1,5 %).

Henocratku Mmopckux nepeBo3ok. Kak 1 y 11060ro BU1a IEPEBO30K, Y MOPCKUX CYIIECTBYIOT
CBOM HENOCTAaTKU. MopcKas TpaHCHOPTHUPOBKA OTJIMYAETCS CaMOW HHU3KOW CKOPOCTBIO MEPEBO-
30K. [IpH 3TOM Ha MPOJOIKUTENBHOCTh MEPEMEIIECHUS] TOBAPOB MOPCKHM CYHOM OOJIbIIE BIHS-
€T HE CKOPOCTh CaMOT0 Cy/Ha, a BpeMsl, HEOOXOAMMOE ISl TOTPY304HBIX padOT B MOPCKOM TOP-
Ty. [Iporiecc morpy3ku/pa3rpy3Ku CIOKHBINA B TEXHOJIOTHYECKOM ILIAHE.

Takxe HeIOCTaTKOM SBJISIETCS BBICOKAsl CTETEHb 3aBUCUMOCTH OT MOTOAHBIX M KIMMAaTHYe-
CKUX yclIoBUH. MopcKasi TpaHCIIOPTHPOBKA MOXKET CHIIBHO 3aMEJISIThCS WU J1aXe MPHOCTaHaB-
JIUBATHCS MOJ BO3/IEHCTBUEM MPUPOAHBIX (PAKTOPOB, HAPUMED, HU3-3a IITOpMA. TpaHCIOPTUPOB-
Ka IPY30B MOPCKHUM TPAHCIOPTOM OTJIMYAETCA OT APYIMX BHUJIOB MEPEBO30K 3aBHCHUMOCTHIO OT
MPOMYCKHBIX XapaKTEPUCTUK KaHaloB. CyIIECTBYET yrpo3a JJjisi MOPCKUX TPAHCIOPTUPOBOK CO
CTOpOHBI UPaTOB. MoOpcKasi TPaHCIIOPTHUPOBKA TPeOyeT BBHICOKUX MHBECTHIMNA. CTPOUTEIHCTBO
COBPEMEHHOT0 Cy/Ha — JOCTaTOYHO JOPOroCTOsAUINi mpouecc. Huskas gactoTa rpy300TIpaBoOK.
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Tunsl nepeBo3UMBIX Tpy30B. /{151 opranuzanuu MOpPCKUX MEPEBO30K, MPaBUILHOTO 0(hopM-
JIEHUS] JOKYMEHTOB M COOTBETCTBHSI CTPOTUM IPABUJIAM KPETLJICHUS U YIIaKOBKHU TPY30B pa3pado-
TaHa MEXIYHApOJHAS TPAHCIIOPTHAS KJIacCHU(UKALMS TPY30B, B KOTOPOU BBIICISIOTCS CIETYIO-
1€ BUJIBIL:

e TEHEpaJbHBIE. JTO TPYIIa TOBAPOB, OOBIYHO B YIMAKOBKE, KOTOPBIE HMCUHCISIOTCS MO-
mTy4Ho. Taxke CroJla OTHOCST TEXHUKY U KPYIHbIE HETabapuUTHBIE TPY3bl;

e MaccoBble. [ 'py3bl, KOTOpbIE MTEPEeBO3ATCS 0€3 YITaKOBKH — HaBAJIOM, HACBHIIIBIO MITH HAJIMBOM;

e cIienuanbHble. ITO IPy3bl, KOTOPbIE TPEOYIOT CHEIHATBHBIX YCIOBUM TPAaHCIOPTHUPOBKH, K
HUM OTHOCSITCSI )KMBOM T'PY3, OMACHBIE U CKOPOTIOPTSIINECS TOBAPHI.

Jannas xnaccudukaiusi CTpeMUTCS] OXBAaTUTh BCE MHOTooOpa3ue Ipy30B, HO CHEIHATUCThI
BBOJISIT M IPYTHE BHJIBI:

e IO BECY: JIESTKOBECHBIE, TSAKEJIOBECHBIE U OOBIYHBIE;

e TI0 pa3Mepy: rabapuTHBIC — T€, YTO UMEIOT CTAaHAAPTHBIM pa3Mep B Mpeaesax KOHTelHHepa
1 HerabapuTHBIE, K ATOM TPYIIIE OTHOCSITCS TPy3bl 0c000i PopMbI, 0000 KPYIHBIE TPY3HI U T.11.;

e TI0 CPOKAM XPaHEHHUSI.

PaznooOpa3zue rpy30B CyIIECTBEHHO OCIOXKHSET UX 0hOopMIIEHHE, TaK KaK JJIs KaKJIoH pas-
HOBHMJIHOCTH CYIIECTBYIOT COOCTBEHHBIE, JOBOJBHO JKECTKHE, MEXIyHapOoJIHble TpeOOBaHUS 10
KpEIUICHHIO, IEPEBO3KE U MPEeAbsABICHUIO Ha TaMoxHe. [IoaToMy Tak BaxkHO 0Opamiarbes K yciy-
raM MPOBEPEHHBIX U OMBITHBIX MEPEBO3UYUKOB U TAMOKEHHBIX OPOKEPOB.

Oco0eHHOCTH MOPCKHX I'PY3011€PEeBO30K.

TpancopTUpOBKa Ipy3a M0 MOPIO UMEET PSSl OCOOCHHOCTEH:

1. Mopckue rpy30nepeBo3KH OTIIMYHO MOAXOAST, €CJIM BaM HY>KHO NMPUBE3TH HerabapUTHBIN
rpy3. [emno B TOM, 4TO, HCHIOIB3YS MOPCKOM TPAHCIIOPT, BBl MOKETE JIOCTABUTH TPY3 JIIOOBIX pa3-
MEpOB, Beca, IJTNHBL.

2. Mopckue rpy30MepeBO3KH OTIUYHO MOJOUIYT AJS T€X, KTO XOYEeT CIKOHOMMTH, IIOTOMY
YTO 9TO CaMBIM JEMIEBBIN CIIOCOO MOCTaBKH Ipy30B. MOPCKOW TpaHCHIOPT TpeOyeT HEeOOIbIIOTO
pacxojia TOTIUBA.

3. 1o MOpIO MOXKHO TPAHCIIOPTUPOBATH PA3IMYHBIE BUbI KOHTCHHEPOB.

4. o MOpIO MOYKHO TIEPEBO3UTh MPAKTUYECKH BCE TUIIBI IPY30B, OJHAKO MPU TPAHCIIOPTH-
POBKE CKOPOMOPTSIIUXCS MPOAYKTOB HYXKHO OBITH OCTOPOXHBIM U COOJIIOJIATh OIpeaeTcHHbIE
npaBuia. 3a4acTyi0 Takue MPOIAYKTHI MEPEBO3AT B peprkepaTOpHBIX KOHTEHHEpax, KOTOpbIE
MOTYT MOAJIEP>KUBATH OMPEEIICHHYIO TEMIIEpaTypy Ha MPOTSKEHUH BCEH MOE3IKH.

5. Mopckoii TpaHCTIOPT — OYEHb HAJIEKHBIN CIIOCO0 T0CTaBKU Ipy30B. Ciydyau mopuu, yrepu
WM XUIIEHUS Ipy3a CBEJACHBI K MUHUMYMY.

6. K coxanenuto, MOpPCKHE Tpy30MEepEeBO3KH JIOCTATOUYHO CHJIBHO 3aBHUCST OT IOTOJIHBIX
ycioBuil. B ciydae mtopma, yparana UM BCTPEUHOTO BETpa MepeBO3Ka MOXKET ObITh 3a/ieprkaHa
Ha CPOK OT HECKOJIBKUX THEH 70 mapbl HEAENb.

Mopckoil TpaHCIIOPT UrpaeT BaXHYIO posib B d(G(HEKTUBHOM (DYHKIIMOHMPOBAHUU €IUHOMN
TPaHCHOPTHOH cucteMbl cTpaHbl. OH oOnagaer OONBIION YHHBEPCAIHHOCTHIO, BBICOKOW IPO-
MMYCKHON CIOCOOHOCTBHIO M HHM3KOW cebecToMMOCThIO. [TONMHBIA KOMITIEKC yCIyr MO0 MOPCKOH
TPAHCHOPTHPOBKE BKIIOYAET HE TOJIKO HETMOCPEACTBEHHO MEPEBO3KY, HO U OPTaHU3AIUI0 MOP-
cKoro (paxrta, SKCIeIMpPOBaHNE, TAMOKEHHOE WM TPaH3UTHOE 0OpMIICHHE TPy3a, a TaKxKe I0-
CJICAYIONIYIO JIOCTaBKY C MOMOIIBIO APYIHX BHJIOB TPAHCIOPTa — aBTOMOOMIIBHOTO, KEJIE3HOI0-
POXHOTO, BO3IYLIIHOTO. MOpCKOH TpaHCIOPT MMeeT OOJNbIIOe 3HAuYeHHE Il BHYTPEHHUX WU
BHEIIIHUX MEPEBO30K MACCOBBIX TPY30B, OCOOEHHO Ha OOJIBIIME PACCTOSHHMS, a TAaK)Ke I 00CTy-
KUBAHUS BHEITHEW TOPTOBIIH.

Cnucox ucnob30BaHHOM JIMTEPATYPbI

1. bacanen H.I'. KonBeHIMOHHbIE U KJIacCH(PHUKAIIMOHHBIE TPEOOBaHUS K 00eCTIeYeHnI0 Oe3-
omacHocTu cynoxojctna. — Onmecca, 2008. —260 c.
2. http://www.odin.tc/ [ DneKTpoHHBII pecypc].
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3. AnexcanapoB M.H. bezonacnocTs uenoBeka na mope. — JI.: Cynocrpoenue, 1983.
4. MexnayHapoaHasi KOHBEHIIHSI IO OXpaHe YesioBeueckon )u3Hu Ha Mope (SOLAS-74).
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TRANSPORTATION OF CARGOES BY SEA TRANSPORT
AND MARITIME TRANSPORT

In this paper we consider the work of Maritime transport and features of transportation by this mode
of transport.

Caenenusi 00 aBropax: benmonosckas A.U., I'mmszeBa A.A., rp. YT6-212, e-mail: pillers
@mail.ru

YK 629. 12. 073

I0.A. JlanumoBa
Hayunsrii pykoBogutens — E.E. ConoBbeBa, cTapiinii mpernoaaBareib
®OI'BOY BO «/lanspei0oBTY3», BraguBoctok, Poccust

AHAJIM3 POJIA YEJIOBEYECKOI'O ®AKTOPA KAK TIPUYAHBI ABAPUMMHOCTH
MOPCKHUX CYAOB

beszonacnocms mMopennasanus A61emcs 2NAGHLIM KA4eCMEOM MOPCKO20 CYOHA U GAMNCHEUIUUM Y CII0-
8UEM B03MONCHOCTU P DEKMUBHOU IKCHAYAMAYUU.

ITo nanawsiM PoctpancHaazopa, B 2016 r. Ha BonHOM TpaHcniopte Poccuun mpousonio aBa-
pwuii Ha 11,4 % Gonsbiue, uem B 2015 r/ (B 2015 1. — 79, B 2016 1. — 88 aBapwmii). KonuvectBo aBa-
PHUIHBIX ClydaeB ¢ pbIO0OJIOBHBIMU CyAaMH BO3pociio Ha 52 %. OCHOBHBIE IPUYHHBI ITPEICTaBIIe-
HBI Ha puc. 1.

CoMHa BaNTe _ Oy TeTEME Maoxoe Yynpasnamue
3% e B3aHMONOHHUAMAIHHA = KOMAHAOM MOCTHHE
e MBMAY RAMATEHOM W _— Veranocs 4%

O aMH Wrypmad ) :
Heawanwe o HE MOCTHIE O B, — VA
[nprcyTcTBNK gpyTroro 7% 2 ‘ 1 d HegepHan OLEHKE
CYQHa BNNOTE 40 - l:l-‘it;l';:l[l-'l M
ETOARHOBEHHAR _ .:: | Fall
13%

Maoxoe wabmmae e
23%

MyTaxuya YHB congm
HenpasnnbHoe NpHMEHEHHE g%,
Mnncc-r2
8%

Puc. 1. OcHOBHBIE TPUYUHBI aBAPUHHOCTH HA MOPCKOM TPAHCIIOPTE
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Kaxnprii pa3, 3aTparuBas TeMy aBapuii, Mbl TOBOPHUM O TaKHX MOHSTHUSAX, KaK OTCYTCTBHE
XOpOIIeH MOPCKO# MpakTHKU U yenoBedeckuit Gakrop (UD). U ecnu 3HaUCHHE TTOHATHS «XOPO-
I1as MpaKkTUKa» BCEM HaM IPENeNIbHO SICHO, TO YTO K€ TaKoe 4eloBeyeckuil (hakrop? XoTenoch
ObI 0OpaTUTh BHUMaHME, UTO Ha MpUHATOH 23-if ceccueit Accambiaen UMO B 2003 r. Pezomonun
A.947(23) BmecTo puBbIYHOTO HaM TepMmuHa UD ymoTpeOisieTcs MOHATHE «UeTOBEUYECKUN dIie-
MeHT».YenoBeueckuil 2JIeMEHT BKJIFOYAET BECh CIEKTP YEI0BEYECKOH NesITeIbHOCTH, BBIIOIHIE-
MO CyTOBBIMH JKHIIaXaMU, OEPErOBBIMH CIyXOaMu yIpaBleHHsI, OpTraHaMH BJIACTH, MIPU3HAH-
HBIMU OpraHu3alUsAMU, Bep(sMU, 3aKOHOJATEISIMA U APYTUMH BOBJIECUYEHHBIMH CTOPOHAMH, KO-
TOpBIE JTOJDKHBI B3aUMOJICHCTBOBATh AJIsl TOrO, YTOOBI A3((EKTUBHO JIEHCTBOBATh B BOIPOCAX Ye-
JIOBEYECKOI'0 DJIEMEHTA.

A xak xe Torga ¢ yenoeueckuM (axkropom? B pezomonusax UMO 3to nonsitue ynorpeo:is-
eTcs ¢ KOHLA MPOIUIOTr0 BEKa, 32 PEJKUMHU HCKIIOYEHUSIMH, TOJbKO BO MHOXKECTBEHHOM UHCIIE,
«genoBeueckue (pakTopsl». BaxkHeHInM HHCTpyMeHTOM sBIsieTcs pe3ononus A.884(21) — «Py-
KOBOJICTBO TI0 PACCIIEIOBaHUIO yenoBeueckux (axTopoB (humanfactors) B MOpCKHX aBapusix U
WHIUJICHTax». TpaaulinOHHO CYUTAETCS, YTO YeloBeuecknii pakTop mpuyacteH Kk 90-96 % Bcex
aBapuii (puc. 2, 3).

I'moGanbHBI LEHTP KOPIOPATUBHBIX U CIIEHUATN3NPOBAHHBIX pUCKOB «Allianz» mposen uc-
CJIeAOBaHUsI KOPEHHBIX MpuyuH 14 828 mpeTeH3ui 1Mo JaHHBIM BEAYIIMX CTPAXOBBIX KOMIAHUN
Mopckoro cekropa 3a 2011-2016 rr., KoTopble MOKa3aiau, YTO Ha MPECIOBYTHIN YEIOBEUYECKUI
¢axrTop npuxoautcst 75 % croumoctu (1,6 Mipa 10i1.) BceX YOBITKOB. DTUM JIMIIb MTOYEPKUBa-
€TCs, YTO BOIIPOC IOATOTOBKHU JKHUIIAXKEH CYAOB BO BCEH CYNOXOAHOW MHAYCTPUU NPOAOJIKAET
CTOSITh OCTPO.

MoTepu nnasyyectn 69 73 61 64 45 55 70 50 65 46 598
Mocagkun Ha menb 35 34 23 24 29 26 21 18 19 15 244
Moxape! ¥ B2pbIBLI 18 16 14 12 9 13 15 6 7 8 118
CronkHoBeHwWs 17 13 13 10 3 5 2 2 6 1 72
lNoBpexpeHune MatluH 14 8 7 4 6 15 2 5 2 8 71
MNoBpexpaeHns kopnyca 11 4 8 4 3 7 1 4 2 4 48
MNpoune 3 1 2 6 1 1 1 2 1 18
Haeanel 2 1 1 2 1
Mponanu 6e3 BecTu 1 1 1 2
MWparckue HanageHws 1 1 2 . 1
Bcero 3a rog/10 ner 171 151 130 127 97 124 112 88 101 85 1186
Puc. 2. Bugs! aBapuii ¢ cynamu 3a 2007-2016 rr.
@ OWMWBKN YENOBEKA 75%
@ NOBPEXOEHWA CNYYAHMHOMO XAPAKTEPA 18%
@ OMACHbIE NPUPOOHLIE ABNEHWA 1%
HEKAYECTBEHHbIN TEXHHYECKMR YXOOQ <1%
OTCYTCTEME TEXHUYECKOINO CEPBMCA  <1%,
@ NPOuME 5%

Puc. 3. OcHOBHBIC IPUYNHEI ABAPHHHOCTH
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Takum oOpa3zoM, TOBOpsI O YETOBEYECKOM (haKTope, CeayeT MOHUMAaTh, YTO OH MOJ00eH
GYHKIIMM CO MHOXECTBOM TepeMeHHBbIX. Kak BUIHO u3 auarpaMmsbl (puc. 4), Ha HEro BIHSIET
MHOX€ECTBO (DAKTOPOB, TAKUX, KaK:

- CIIOCOOHOCTH, HABBIKH, 3HAHUS (CJICICTBUE TIOJTOTOBKHU U OIIBIT);

- INYHOCTHBIC (MEHTAJIBLHOE M SMOIIMOHATFHOE COCTOSHUA);

- (usmgeckoe cocTosTHUE (COCTOSTHUE 37JOPOBBS, HAPKOTHKHU U alIKOTOJIb, YCTAIOCTD);

- 3aHATOCTH JI0 HHIIUICHTA/TIPOUCIIIECTBUS;

- 00s13aHHOCTH BO BPEMsI MHIIUJCHTA/TIPOUCIIIECTBUS;

- (hakTHYECKOE TTOBEICHUE BO BPEMsI MHIIHICHTA/TIPOUCIIIECTBHS,

Yenoseueckui pakrop ™ CHOCOBHOCTH, HABBIKH,

3HaHuA (cJeacTBUE
MOJArOTOBKH U OMBIT);

¥ IUYHOCTHBIE (MEHTAJIbHOE
U SMOLIMOHAJIbHOE
COCTOSTHHE)

¥ ¢puzuveckoe coCcToOsIHUE
(cocTosiHUE 310POBbS,
HAPKOTHKH H AJIKOT0JIb,
yYCTAJI0CTh);
— 3aHATOCTH 10
HHIUAECHTA/MPONCIIECTBHS;

B 00s13aHHOCTH BO BpeMsl
WHIMIEHTA/TIPONCIIECTBHS;

Puc. 4. Yenoseueckne HakTophl

HccnenoBanusi, IpoBeIeHHBIE HA MOPCKOM TPAHCIOPTE, IMOKA3aJIH IeIbIA sl HeOIarompu-
SITHBIX BO3JICHCTBUM, KOTOPBIE BBI3BAaHBI CIEHU(UKON Tpy/a MIaBcocTaBa. JTO, B MEPBYIO OUe-
penb, Kayka, BUOpaIMsi, IIyM U T.[., YTO B 3HAYUTEIHLHON Mepe CHIKAeT paboTOCTIOCOOHOCTD.
JleiicTBrEe KauKu COMPOBOXKIACTCS PA3IUYHBIMU MCUXO(PU3UIECKUMH PEAKIUSIME (TIepeyToMIIe-
HUe, 0eCCOHHMIIA, yrHETeHHOe cocTosiHue). [IpomomkuTebHOe BO3ICHCTBHE TITyMa, BUOpaIus,
OTCYTCTBHE CBEKEro BO3/yXa, YKAUMBAHUE BIUSIOT HA YJICHOB JDKHUITAXKa, HECMOTPSI Ha MPUBHIYU-
KY, U CHIDKAQIOT HaJ©KHOCTh X PaOOTHI.

Cepbe3Hoe BIHMsIHEE Ha pabOTOCIIOCOOHOCTh SKUMAXKEH Cy/IOB OKa3bIBAET LIYM U BHOpalus.
[IIym BBI3BIBaCT M3MEHEHUS B (PU3HOIIOTMYECKHX W TICHXOJOTHUYECKUX MpoIleccax 4eoBeKa, B
O0COOCHHOCTH MPU YMCTBEHHOM Tpyae. Ha cynHe mym Memiaer mprueMy U UCTIOJTHEHUIO KOMAaH]I,
MPUBOAUT K OCJIA0JICHUIO CYMEPEUYHOTO W HOYHOTO 3pPEHUS, HApYIIEHUI0 (PYHKITUN BECTHOYIISIp-
HOTO ammapara ¥ CHocOOCTBYET NMPEXKICBPEMEHHOMY yTOMIICHHIO WIEHOB sKkunaxa. [lox mei-
CTBHEM BHUOpAITMU MOBHIIIAETCS OO OOMEH BEIIECTB, CHUKACTCS OCTPOTA 3pEHUS, HapyIlaeT-
Csl MeXaHWKa MBIIII. J[TuTensHOe BO3/IeHCTBHE BUOpAIIMU HA CYOBOJUTENS BBI3BIBAET yTOMIIC-
HUE U TOJIOBHYIO 007b. COBMECTHOE BO3/ICHCTBHE BUOPAIIMH M ITyMa 3HAYNUTEIBHO YCHIUBACT UX
BPEIHOE BIUSHUE HA OPTaHU3M.



Kpowme Toro, uneHsl SKumaxeil CyJ0B HCIBITHIBAIOT HAa ce0e MOCTOSTHHOE BO3ICHCTBIE TAKIX
HeOJIaronpusATHBIX (AaKTOPOB, KaK: Pe3KUE CMEHBI TEMIEPATYPhl, U3MEHEHHS aTMOC(HEPHOTO J1aB-
JIEHUs, CMEHA YaCOBBIX MOSCOB U KJIMMAaTUYECKUX 30H, BO3JCHCTBUE AJIEKTPOMArHUTHBIX TMOJIEH,
pasiyka C ceMbeil, BCEBO3MOXKHbBIE (DM3HOIOTHYECKUE OTPAaHUYCHHSI, HEIOCTATOK BIICUATICHUI,
MOHOTOHHOCTh TPY[a, HANpPSKEHHOCTh M3-32 BBICOKOM CTENEHH OTBETCTBEHHOCTH, OTPaHUYEH-
HOCTb 0011eHus U JIp. Bece 3To mopok1aeT MOCTOSTHHYIO IICUXUYECKYIO HAIPSKEHHOCTD.

UYenoBedeckuii pakTop — 3TO U TOT CaMbli Cilydyail, KOrJa 4eloBeK M3-3a CBOUX OTPaHUYEH-
HBIX BO3MOXXHOCTEH HEIOCTAaTOYHO TIOJIHO BOCHPHHUMAET W oOpabaThiBaeT MHGOpPMAIIUIO, HE-
CBOEBPEMEHHO U HEMpPABWJIBHO BBIMOJIHAET 3aJaud HM3-3a HEJOCTAaTKOB B MpodeccroHalIbHON
MIOATOTOBKE.

B coorBercTBuu ¢ kouBennueit [IJIMHB-78/95, npensapurensHbiMu (hakTOpaMu, MOATBEP-
KIAIOIIHUMHU COCTOSITEIbHOCTD CYAOBOAUTEIIS, SIBISIFOTCS:

- HAJIM4YME y HETO COOTBETCTBYIOIIETO JUILIOMA;

- HalIM4y#e 0100peHHOT0 CTaka paboThI Ha CyNHE;

- COOTBETCTBHE YPOBHS €ro MpoeCCHOHAILHON KOMIETEHIIMN TpeboBaHusIM Ta0mmiel A—I1/1
Konsenruu [TJIMHB-78/95;

- €ro CrocoOHOCTh cOOI0AaTh MpeanucbiBaeMblii KoHBeHIMeH MOpsAI0K HeCeHHUs BaxXThl B
COOTBETCTBHH C CYILIECTBYIOIIMMH TPEOOBAaHUSMHU.

CynoBoautensi HUKOTAa HE JOJKHO TMOKHJATh YyBCTBO BbICOYaMIlIell OTBETCTBEHHOCTH 3a
noBepeHHoe eMy nieno. OH OIHKEH MOCTOSIHHO IMOMHHTB, YTO OT €r0 Mpo(ecCHOHANBHBIX Aei-
CTBUI 3aBHUCAT KU3HU JIIOACH, COXpAaHHOCTh CyJIHA, Tpy3a U OKpyxarotei cpensl. [Ipodeccrona-
JIU3M JK€ BhIpabaThIBaeTCsl MyTeM HENPEPHIBHOTO COBEPIICHCTBOBAHMS CBOMX CHELMATBHBIX 3HA-
HUW U TPAKTUYECKUX HABBIKOB.

CHnuCOK MCII0JIb30BAHHOM JIUTEPATYPbI

1. bacaneny H.I'. KonBeH1monHsie 1 Ki1accupuKaoHHble TpeOOBaHUS K obecrieueHuIo 0e3-
omacHocTu cygoxojcta. — Onmecca, 2008. —260 c.

2. http://www.odin.tc/ [DnekTpoHHBIN pecypc].

3. AnexcanapoB M.H. bezonacHocTs uenoBeka Ha mope. — JI.: Cynoctpoenue, 1983.

4. Mex1yHapoIHOM KOHBEHIIMH 110 OXPaHe YeJI0BeuecKol kxu3Hu Ha Mope (SOLAS-74).

U.A. Danilova, A. E. Fedoseenko
Far Eastern State Technical Fisheries University, Vladivostok, Russia

THE ACCIDENT RATE OF SHIPS: THE HUMAN FACTOR

Safety of navigation is the main quality of the ship and is the most important condition for the possi-
bility of effective operation.

Ceenennst 00 aBTopax: /lanunosa FO.A., ®engoceenko A.9J., rp. CBc-212.

YK 629.12. 073

A.C. KoBTyH
Hayunsiii pykoBoautens — E.E. ConoBbeBa, cTapiinii npenoaaBaTeb
OI'bOY BO «/lanbprioBTY3», BiagusBocTtok, Poccus

AHAJIN3 OCHOBHBIX ITPOBJIEM MOPCKHX IIEPEBO3OK

Bvibop muna nepegosox — smo, nHasepHoe, nepevlil GONPOC, KOMOPbIlL CMOUM neped omnpagumenem
epy3a. Kaxoii mpancnopm evibpams. asmomoOunbHblil, 6030YUIHbLL, MOPCKOU WU IHCENE3HOOOPOICHBIIL?
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Ilpu svibope cnocoba Odocmasxu 2py306 epy3oenaoceney O00JNCEH PYKOBOOCHBOBAMbC MHOMCECTNEOM
Kpumepues. Haubonee eecomvie uz HUX — 3mo cKopocmy, HAOEIHCHOCTL U cmoumocmy. Hcxoos uz muna u
napamempos 2py3a, noooupaemcs Hauboaee NOOX00AUUL MPAHCHOPIN.

[To BpemMeHH IOCTaBKM OECCHOPHBIM JUAEPOM SIBISETCS BO3AYIIHBIM TPaHCHOPT. 3a HUM
clenyeT aBTOMOOWIIbHAS MepeBo3Ka. Bo3ayliHble rpy30MepeBO3KH SBISIOTCS Haubojee 3aTpat-
HbIMU. CaMble HEJOPOTHE — ITO MOPCKHE Irpy30mepeBo3ku. OcoOEHHO 3TO OTHOCHUTCS K JJOCTaBKe
COOpHBIX TPY30B. MOPCKOH TPaHCIIOPT BHE KOHKYPEHITUHU. TOJBKO Cy/aa HE UMEIOT MPAKTHIECKH
HUKAKUX OTPAaHHYEHUH 1O OMACHOCTH, rabapuUTHBIM pa3MepaM WM BeCy MEePEeBO3UMOTO Tpy3a

(pucyHOK).

B YKes1e3H010pOKHBIE
rpy301nepeBo3Kn

O Mopckue
rpy301nepeBoO3KH

B ABHnamnepeBo3KH

H ABTONEPEBO3KH

CooTHOIIIEHHE TIEPEBO30K 110 BHJIaM TPAHCIIOPTa

[To mpuunHEe OOJIBIION MPOTSHKEHHOCTH BOAHOTO MPOCTPAHCTBA, Pa3JEIISIONIET0 OCHOBHBIC
YKOHOMHYECKUE PETHOHBI MUPA, OCHOBHBIMH BHJIaMHU TPAHCIIOPTA ¢ TOYKHU 3PEHUS TII00ATHHOTO
MOJX0/1a SIBJSIFOTCS MOPCKOM M BO3TYIIHBIM.

Mopckoit TpaHcmopT obecrieunBaeT nepeBo3ku Oonee 60 % obdbeMa MeXTyHAPOIHON TOP-
TOBJIM ¥ UMEET CIICAYIOIINE MPEeuMyIIecTBa:

- BBICOKYIO IPOBO3HYIO U MPOITYCKHYIO CTIOCOOHOCTS;

- BO3MOYKHOCTh MEKKOHTHHEHTAIIBHBIX MTEPEBO30K;

- HU3KYIO ce0eCTOMMOCTh MEPEBO30K HA JaTbHUE PACCTOSHUS;

- HU3KYIO KallUTaJ0EMKOCTh TIEPEBO30K.

Hwu ogun npyroit Bua TpaHCIOPTa HE MOKET CPABHUTHCS C MOPCKUM CYIHOM TI0 TPY30I10.Ib-
€MHOCTH M BMECTUMOCTH TOBAapOB JUISI TPAHCIIOPTUPOBKU. JIJIi HEKOTOPBIX KOHCTPYKIIMMA,
HanpuMmep, HeTAHBIX MIATPOPM, ITO BOOOINE €AUHCTBEHHO BO3MOXKHBIN CITOCOO TPAHCIIOPTHU-
POBKH.

CeroHsi KynmuTh TPY30BOM aBTOMOOMIIH HIJIA TPOMO3AKOE 000PYJIOBaHHUE U 3aTEM OTIPABHUTH
€ro Ha Kopabje K MeCTy Ha3Ha4eHHUsI He COCTaBIIsIeT MpoodiieM. J{Jsi IepeBO3KM MOpEM He TaK YK
Ba)KHO, KAKOT'O THIIA U Pa3Mepa rpy3bl HY)KHO JOCTABUTh, MOTOMY YTO MPAKTHUECKHU MO KaXKIIbIH
MOXXHO TOA00paTh HYXXHBIH THI KOHTEWHEpAa — CTaHIAPTHBIN, peKOHTECHHEp, KOHTEHHEp s
HAJIMBHBIX TPY30B.

Eme omHMM BECKMM MPEUMYIIECTBOM IIEPEBO30K MOPEM SIBIISICTCS HAJIMUYUE KPYITHOTada-
PUTHBIX Cyn0B. OHU MO3BOJISIFOT TPAHCIIOPTUPOBATH OOJIBIIIOE KOIUYECTBO IPy3a, Jaxe HE CMOT-
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ps Ha TO, YTO, €CIM rabapuThl MOPCKOTO CYJHA HE MO3BOJISAIOT MOAONTH €My K MOPTY, Ha JaHHBINA
MOMEHT €CTh TEXHUKA U BO3MOKHOCTh pas3rpyKaTh WU MOTPYKaTh CyJTHO HA peii/ie WK B MOPTY.

Be3ycnoBHO 04eHb Ba)KHBIM MOMEHTOM, KOTOPBI OECIIOKOUT OTIPABUTENS, SABISETCS (HaKTop
coxpaHHOCTH rpy3a. COXpaHHOCTb I'py3a MOXKET JOCTUraThbcs MyTeM TOTO, YTO MepeBO3Ka Irpy30B
OCYIIECTBIISIIOT C TOMOIIbI0 KOHTEHHEPOB, KOTOPbIE 00ECIIEUNBAIOT COXPAHHOCTh TPy3a U MO3BO-
JISIIOT MEPEBO3UTH BCE BHJIBI TPY30B BKIJIIOUYask onacHble. KOHEYHO ke, HeCMOTpS Ha BCE CBOM Ipe-
MMYLIECTBA, IEPEBO3KH MOPCKUM TPAHCIIOPTOM UMEIOT U HEKOTOPbIE MUHYCHI, TAKHE, KaK:

- CJIOKHBIH Tpoliece pa3rpy3Ku U YeTKOEe COOII0IeHE TEXHUKH 0€30IacCHOCTH;

- Yrpo3a cO CTOPOHBI IMPATOB.

Huzkas yactora rpy300TIpaBoK 00yCIOBIEHA BBIIEHA3BAaHHBIMU (PaKTOpaMH, TAKUMH, KaK
KJIIMMaTU4YECKUE YCIOBUS U OTCYTCTBHUE IMOPTOBO-NPUYANIBHBIX cOOpykeHHi. K coxxanenwuro,
CTPOMUTENLCTBO HOBBIX IMOPTOB U CYIOB TPEOYIOT OONBIINX WHBECTHUIIMOHHBIX BJIOKEHUH, KOTO-
PBIX TIOMIPOCTY HET.

B 3akmroueHne xoTenoch Obl cKa3aTh, YTO MCCIIEJOBAHMS CHEIHAIMCTOB MOKA3bIBAIOT, YTO
MEPEBO3KM OCYIIECTBISIEMbIE MOPCKHM TPAHCHOPT SBISIOTCS HanOojee yIOoOHBIM BUAOM II0
MPUYMHE TOTO, YTO MOPEM MOXHO TPaHCHOPTUPOBATH JIIOObIE TPy3bl, KPOME TOTO €€ OJHUM
IUTIOCOM OyJIET JOBEpPHE I'Py300TIPABUTENS K KOHTCHHEPHBIM IEPEBO3KAM.

Cnmcox ucnob30BaHHOM JIMTEPATYpPbl

1. https://novainfo.ru/article/9432

2. http://www.odin.tc/ [DnekTpoHHBIN pecypc].

3. Anukun b.A., Pogxuna T.A., Bonounenko B.A. Jloructuka u ynpapjieHHE HENSMHU T0-
ctaBok. Teopus u mpakTrka. OCHOBBI JJOTUCTHKH.

4. Boponos B.M. Metononoruueckue OCHOBBI (DOPMUPOBAHHS U PA3BUTUS PETrHOHAIBHON
JOTUCTUKHU: MOHOTpadus. — BraguBoctok: U3n-so JIBI'Y, 2003. — 316 c.

5. BoponoB B.1. Mexnaynapoanas noructuka // Bectauk I'VY. —2004. — T. 700. — C. 700.

A.S. Kovtun
Far Eastern State Technical Fisheries University, Vladivostok, Russia

ANALYSIS OF THE MAIN PROBLEMS OF MARINE TRANSPORTATION
The choice of the type of transportation is probably the first question facing the sender of the cargo.
Which transport to choose: road, air, sea or rail? When choosing the method of delivery of goods, the

cargo owner should be guided by a variety of criteria. The most significant of them are speed, reliability
and cost. Based on the type and parameters of the cargo, the most suitable transport is selected.

Caenenus 00 aBTope: KoBryn Anacracust CepreesHa, rp. YT6-212.

YK 629.12. 073

A.A. Knouko, IT.A. Imutpuena
Hayunsrit pykoBogutens — E.E. ConoBbeBa, cTapiinii mpernoaaBareib
®OI'BOY BO «Jlanspei0oBTY3», BraguBoctok, Poccust

HOBBIE CYJA B CEKTOPE MOPCKHUX ITEPEBO3OK
Paszsumue nepe6o3ox MOPCKUM MPAHCNOPMOM HANPAMYIO CE5A3AHO C CO30AHUEM HOBbIX MUNOE CYO08.
Onpedensiiowue Gakmopvl pazgumus MOPCKO2O0 MPAHCROPMA — CHUNCEHUE CIOUMOCIU NEPEBO3KU U NO-

8blieHUe CKopocmu oocmasxu cpy3a ont u3ecomosumelii 00 nompe6umeﬂﬂ.
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CHmxeHue ce0eCTOMMOCTH U CTOMMOCTH TEPEBO3KU MO3BOJIAET NMPUBIIEYb OOJIBIINI TPy30-
noToK. [IoBbIIIIEHHE CKOPOCTH JJOCTAaBKU TPY30B MO3BOJISET CYAOBIAICIBIY YBEIUNIUTH 000padn-
BAaE€MOCTh M IMPOBO30CIIOCOOHOCTh CYyJHA, a TPY300TIPABUTENIO — YCKOPUTH 000paurBaeMOCTh
3aTpavyeHHbIX Ha TOBAp CPENICTB (COKPATUTh OMEPTBIICHUE KATUTAIIOBIOXKEHHUI BO BpeMs TpaHC-
noptupoBkH). OTHUM U3 HAMPABJICHUH, 00ECIIEYMBAIOIINX CHIKEHHE CE0ECTOMMOCTH TEePEBO3-
KU, SIBJISIETCSl YBEITMUYECHHUE Pa3MEPOB CyNIOB. JeHCTBUTENBHO, MPU YBEIWYEHUH TPY30I10IbEMHO-
cti Tankepa ot 25 000 T 1o 250 000 T cTOMMOCTh TaHKEpPA YBEIMUMUBAETCS TOJIBKO PUMEPHO B
3 pa3za (pu yBeTUUEHUH TPY3010beMHOCTH B 10 pa3 KanuTaJIOBIOKEHUS YBEITMUUBAIOTCS TPU-
MEpHO B 3 pa3a).

[Tpu yBenmuyeHUH Ipy30MOIbEMHOCTH Cy/IHA SKUMaX MPAaKTUYECKU He u3MeHsercs. Bee atu
(haKTOpBI CYIIECTBEHHO CHHYKAIOT CE0ECTOMMOCTh MEPEBO3KH, UYTO MPUBEIO K OYpHOMY POCTY
pa3MepoB cynoB B KoHIIE XX B. BbUlM OCTpOEHBI TaHKEPHI MOJTHOW TPY30MTOABEMHOCThIO OoJee
600 000 T 1 cripoeKTHPOBaHBI TAHKEPHI IMOJTHOM IPy30M0AbEMHOCTBIO 1 MiH T. [locTpoeHs! 3aBo-
IBI-CTPOUTEINN U JIOKU Ul PEMOHTA TAaKUX CYJOB. YTIIyOJeHbI MOIXOHbIE KaHAIbI U 00ycTpoe-
HBI IPUYATIBL.

VYceroitunBo pacTyT pasMepbl KOHTEHHEPOBO30B (0 8 THIC. KOHTEHHEPOB), OaNKEpOB (IS
HACBHIMTHBIX TPY30B Ipy30m015eMHOCTRI0 10 200—300 ThIc. T). PocT pa3zMepoB KOHTEHHEPOBO30B
00yCIIOBIIEH WX OBICTPOW MOTPY3KOH M BBITPY3KOH, pOCTOM 0OBEMOB MEPEBO30K, 3aX0JI0OM B PsIIT
MOPTOB Ha MOTPY3KY-BBITPY3KY 3a peiic. PocT pasmepoB OankepoB OKkazajcs LenecooOpa3HbIM B
CBSI3W C HU3KOH CTOMMOCTBIO HABAJIOYHBIX T'PY30B U JKEJIAHHEM METATypTUYECKHX 3aBOJOB-
noTpeOuTeneil ycpeAHUTh COCTaB PyAbI (YTO BO3MOXKHO MPH OOJBIINX €€ 3aracax).

YMeHbllleHHe Beca cyaHa (TpU OJMHAKOBOM BOJIOM3MEIIECHUH) TIO3BOJISIET MEPEBE3TH OOJIb-
e rpy3a 1, 00BIYHO, CHMKAET ce0eCTOMMOCTh CyiHAa. Bce 3TO MPUBOANUT K CHUKEHUIO ceOecTO-
MMOCTHU TIepeBO30K. JlocTuraercs yMeHbIIEHHE Beca KOpITyca CyJHa 3a CUET MOJHOIO OTKas3a OT
KJIEMIaHBIX COCIMHEHMM KOPITyCa U IIEPEX0/1a Ha CBapHbIC, IPUMEHEHUEM BBICOKOIIPOYHOU CTAJIH,
AIIOMUHUEBBIX CIUIABOB (CyJa Ha BO3AYIIHOW MOMYIIKE, MOJIBOJHBIX KpPBUIBSAX, KaTepa,
HA/ICTPOIKHM naccaxupckux cynoB). Cyzaa ¢ KOpIycoM U3 KOMIIO3UTHBIX MaT€pPUaIOB UMEIOT P
MIPEUMYIIIECTB:

- TIO3BOJISIIOT YMEHBIIUTH BEC CY/IHA HOBBIE MTPOIPECCUBHBIE METO/IbI pacyeTa MPOYHOCTH,

- OTKa3 OT 3araca Ha KOPPO3HIO 3a CUET UCIOIb30BAaHMS 3aIIMUTHBIX MMOKPBITUH, SJIEKTPOXH-
MHUYECKOH 3alUTHI OT KOPPO3UH,

- CHWKEHHUE 3aTPpayrBaeMO MOIIHOCTH JJIsl JOCTHKEHHSI 3a/IaHHON CKOPOCTH 00eCTIeYrBaeT
YMEHbIIIEHNE PACX0/I0B Ha TOTUIMBO M CHUYKAET KaUTallbHbIE 3aTPaThI.

3a BTOPYIO MOJIOBUHY XX B. UCHOJIb30BAHUE MOIIHOCTH YJAYYIIHJIOCH BABOE. JTO JOCTHUTa-
€TCsl COBEpUICHCTBOBAHUEM (OPMBI CyJHA JJII YMEHBLICHUS €r0 CONPOTUBJICHHS U COBEpILIECH-
CTBOBAaHUEM JIBIKUTEIS — BUHTA. Y MEHBIIICHUE COMPOTUBIICHUS JABMKEHHIO CYJIOB JOCTUTACTCS
oTpaboTKo# (hopMBI MOJIENICH Cy0B B OacceiiHax, MpuMeHeHneM Oylb0000pa3Hoii popMBI HOCA,
cUrapoo0pazHoil (popMbI KOPMBI, CaMOIIOIUPYIOIIUXCS Kpacok. Bee BhlenepeunciieHHbIe (ax-
TOpPbI 00YCJIaBIMBAIOT HEOOXOJUMOCTh CO3/IaHUSI HOBBIX THIIOB CYJOB JUISI JOCTHUKEHHS MOBBI-
HIEHHs] CKOPOCTHU JOCTAaBKH I'py3a OT U3TOTOBUTEJS 10 MOTPEOUTENS.

Hosrie cyna siBasitoTcst 00jiee SKOHOMHYHBIMH TI0 PAacXOy TOIUIMBA M 00JIee IKOJIOTUYECKU
9UCTHIMU. TpeOoBaHMS K COONIOJEHUIO HOBBIX JKOJOTUYECKUX CTaHIApPTOB, HAMPABICHHBIX Ha
3alIUTY OKpYXKaromeil cpenbl 1 MUPOBOTO OKeaHa, SBJISIOTCS JOMOJHUTEIBHBIM CTUMYJIOM JIJISt
3aMEeHBI CTApBIX CYIOB HOBBIM TOHHakeM. HOBbIE cyna MMEIOT OONBIIYIO0 IPYy30BMECTUMOCTD, a
4yeM BbIIIe 00BEM MEPEBO30K, TEM HU)KE TPAHCIIOPTHBIE U3JIEPKKHU B pacyeTe Ha €IMHUILY Tepe-
BO3MMOTO Tpy3a M BBIIIE YKOHOMHUS, oOycioBieHHas 3¢ dekTom macimradba. B kauecTse sipkoro
npuMepa MOXKHO MPHUBECTH CEKTOp He(TAHBIX TaHKepoB. CpelHUN NeABEUT HOBBIX TaHKEPOB
(04 roma) cocraBusier 77 324 ThIC. T, uTOo O0siee yeM B 10 pa3 mpeBbIIACT CPEAHUIN JEeBEUT
taHkepoB crapiie 20 et (7125 Tbic. T).

11



MesxyHapoiHass MOpCKasi OpraHu3aIus MpoI0JDKaeT pa3paboTKy Mep, CBA3aHHBIX C MOBBI-
IIeHHEM 3Heprod((HEeKTUBHOCTH CYIOB, OTPAHUYCHUEM BBIOPOCOB OKHCIIOB CEPBI, a30Ta U IPYTUX
TOKCHUYHBIX BEIIECTB, OOPa3yIOIIUXCS B pe3yjbTaTe CKUTAHUS TOIUIMBA. BCTyIUieHHE B CHITY
MexnyHapoIHON KOHBEHIIMU O KOHTPOJIE CYJOBBIX OallJJACTHBIX BOJ M OCAJIKOB U YNpPaBICHUU
MU TaKKe SIBJSIETCS CTUMYJIOM JIJIsl pOCTa 3aKa30B Ha SKOJIOTHYHBIE U SHEProd3(PPeKTUBHBIE CY-
Jla HOBOTO TIOKOJICHHS.

Mopckoit ¢GuioT SBIsSETCS OCHOBOM IIOOAITBHOM MH(PPACTPYKTYPHl MUPOBOM SKOHOMUKH, OH
ObUT U ocTaeTcsi HauboJiee BaXKHBIM BHJIOM TPAHCIIOPTA JJISi OCYIIECTBIICHUS MEXIyHAPOIHOTO
oOMeHa TOBapaMu C CaMbIM HU3KHM BO3/ICHCTBHEM Ha OKPYXKAIOIIYIO CPeAy U HU3KUMU U3JIEPK-
KaMHM 32 TOHHO-MMWIIO IiepeBo3uMoro rpysa. Ha nporsskenuun 2011-2015 rr. temisl pocta Mupo-
BOT'0 AKCIIOPTa U MEXIYHAPOAHBIX MOPCKUX MEPEBO30K CTAJIM HUXKE TEMIIOB POCTa Je/IBeTa MU-
POBOTO MOPCKOTO TOPTroBOro (hJI0Ta, YTO YCHMIIMBAET JUcOanaHc Ha (PaxTOBOM PHIHKE U MPHUBO-
JUT K cTapeHuto cynoB. B 2016 r. cpenHuii BO3pacT Cyi0B B pacyeTe Ha CYJHO U TOHHY JIeIBEHTA
HECKOJIBKO yBeNu4miIcs 1o cpaBHeHuto ¢ 2015 r. Ha mpoTskeHuu nociieHuX JIET CpeAHU BO3-
pacT cyZioB MUPOBOT'O TOProBoro (hjota cocrapisieT okoio 20 neT B pacdyete Ha cynHo u 10 neT B
pacuere Ha TOHHY AeaseiiTta. CaMblii MOJIOJIONW CEKTOpP — KOHTEHHEPOBO3bI, HA JIOII0 CYAOB 10
10 ner mpuxoautcs 2/3 tonHaxka. B Hawane 2016 r. 06beM 3aka30B HA OCHOBHBIE THITBI HOBBIX
cynoB (6amkepbl, HEQTAHBIE TAHKEPHI U CyJa I TeHEPATBHBIX IPY30B) B pa3bl HI)KE MUKOBOTO
ypoBHs 2008-20009 rr.

B Hactosiiiee Bpems BbIIEIMIACH YETKasl CleNMaIn3alus TpeX BEAYIIMX CTpaH B CTPOU-
TenbcTBE MOpckux cynoB. Ha nomo Kurtas, Kopen u SAnonun npuxoaurcs ceie 90 % ot Bcero
o0beMa 3aka30B Ha HOBBIC cyna. Ha yetwipe crpanbl: banrnaaem, Munuro, [lakuctan n Kurait
npuxoautcs 6onee 90 % MupoBoro peiHKa pazdopku cynoB. Caada CyloB Ha CIOM TO3BOJISET
CHU3UTH N30BITOYHOE MPEIOKEHHE U CIIOCOOCTBYET MOJEPHU3AIMH (IIOTa C TO3UIIMH 3KOJIOTUU
Y CHIKEHHUS YJEIBHOTO pacxo/ia TOIINBA.

K coxanenuro, Poccutickas @enepanus yrpatia osiisie no3unnun CCCP B cymocTpoeHnH,
4T0 TpeOyeT YCHIIEHUS rOCYy/IapCTBEHHOIO BMEIIATENBLCTBA B ATY OTpacib. Poccust 1omkHa BOC-
CTaHOBUTbH CBOIO HUIILY B CEKTOPE CYIAOCTPOEHHUS MO TEM THIaM CYAOB, IO KOTOPHIM Yy Hee elle
OCTAJINCh KOHKYPEHTHBIE NMPEUMYILECTBA, B YACTHOCTH, JenokoiaM. Crienuann3anusi, OCHOBaH-
Has Ha WHHOBAIIMOHHBIX TEXHOJIOTHSAX W CEpUHHOM Tpom3BojacTBe (3ddexT macmrada), mo3BO-
JUT CHU3HUTH M3JEPKKU M CHENaTh MPOJIYKIHIO POCCUHCKUX CYIAOCTPOMTENIEH BOCTPEeOOBAaHHON
Ha MHUPOBOM pBIHKE.

CHnuCOK MCII0JIb30BAHHOM JIUTEPATYPbI

1. bacanenn H.I'. KonBentmonHsie u kiaccuukamoHHbIe TpeOOBaHUS K 00SCIICUCHHIO 0e3-
oracHocTH cynoxozacrsa. — Onecca, 2008. — 260 c.

2. http://www.odin.tc/ [DnexkTpoHHBIH pecypc].

3. AnekcannpoB M.H. Be3zonacHocts yenoseka Ha mope. — JI.: Cygoctpoenue, 1983.

4. MexyHapoJHOM KOHBEHIIMH 110 OXpaHe YesloBeYecKoi xu3Hu Ha Mope (SOLAS-74).

A. A. Klochko, P.A. Dmitrieva
Far Eastern State Technical Fisheries University, Vladivostok, Russia

NEW VESSELS IN THE MARITIME SECTOR
The development of Maritime transport is directly related to the creation of new types of vessels.
Determining factors for the development of Maritime transport: reducing the cost of transportation

and increasing the speed of delivery from the manufacturer to the consumer.

Cgenennsi 00 aBropax: Knouko Anuna, JImurpuena [lonuna, rp. BT6-212.
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VIK 629. 12. 073

N.C. CprueBa
Hayunsiii pyxkoBoautens — E.E. ConoBbeBa, cTapuinii npenojiaBaTeib
®OI'BOY BO «lanspei0oBTY3», BraguBoctok, Poccust

ITPABOBOE PEI'YJIMPOBAHUE MEKIYHAPOJHBIX MOPCKHUX ITEPEBO30K

Ha cecoonswunuii 0env menmcoyHapoOHas mopeosis 611emcsi OCHOBHbIM GUOOM MedHCOYHAPOOHO20
COmpyOHUYeCmaa, pazeumuto KOmopozo yoensemcs ocoboe enumanue. Ilpasoeoe pezynuposanue mop-
CKUX Nepeso30K AGISeMCsl OOHUM U3 BANCHEUUUX YCI08ULL, 00eCneyusaomux 6e30nacHocms 00CMAGKU U
COXPAHHOCMb 2PY308.

[TepeBo3KkH MOpPCKHMM TPaHCIOPTOM, 0€3yCIOBHO, 3aHMMAIOT JIMAUPYIOIIEE MECTO IO MHO-
T'MM TO3UIUSAM U €CJIM MHOTO CKa3aHO O MPEHMYILECTBaX, HEAOCTaTKaxX U MpobiieMax ¢ KOTOPBI-
MU CBSI3aHBI MOPCKHE NIEPEBO3KHU, HO TAKOM BOIIPOC KaK COOTBETCTBHE MEXAYHAPOIHO-IIPABOBBIM
HOpMaM ocTajicsi 6e3 BHUMaHus. Poct oObeMa MeXyHapOAHOM TOProBiU, Pa3BUTHE €€ TEXHUKU
YCUJIMIIA TEMITbl (JOPMUPOBAHUS HOPM U O0OBIYAEB, HEOOXOMUMBIX Ul PETYIUPOBAHUS OTHOIIE-
HH, CKJIQJBIBAIOIINXCS BO BHEIIIHEN TOPTOBIIE.

MesxyHaponHas TOPrOBJI Ha CErOIHSAIIHHMNA J€Hb SIBISETCS OJHUM M3 OCHOBHBIX BHJIOB
MEXIYHAPOAHOTO COTPYIHMYECTBA, Pa3BUTHIO KOTOPOTO ceiuac ynensercs oCOOCHHOEe BHHMa-
HUEe. MOpCKOIl TpaHCHIOPT 3HAYUTEIBHO CHOCOOCTBYET PAa3BHTHUIO MEXIYHAPOJHON TOPTOBIIH,
IIOCKOJIBKY OCHOBHOM 00BEM BCEX MEXIYHAPOIHBIX MEKKOHTHHEHTAJIBHBIX MEPEBO30K MPHUXO-
IUTCSI IMEHHO Ha MOpcKue cyaa. lIpencrasnsercs BIOJIHE JIOTHYHBIM, YTO IIPAaBOBOE PETYJIUPO-
BaHUE XapaKTEPU3YETCs CI0KHOCTHIO, HAIMYMEM OTPOMHOI0 KOJIMYECTBA KOJIJIM3UN HallMOHAJIb-
HBIX M MEXJyHapOAHBIX IIPABOBBIX HOpM. PaHee NpuHATHIE MPaBOBLIE aKThI B chepe MexXTyHa-
POJHBIX MOPCKHX IE€PEBO30K I'PYy30B HE CIIOCOOHBI YUECTh BCE BOIPOCH U TOHKOCTH, BO3HUKAIO-
II1€ B X0JI€ aKTUBHOT'O Pa3BUTHsI MOPCKOW TOPTOBIIH.

AHanu3 colep)kaHus HOPM II0Ka3all, YTO HAa CErOJHSALIHUI JI€Hb IIPaBOBOE PETYJIMPOBAHUE
MEXIYHapOAHBIX MOPCKUX IEPEBO30K I'Py30B OCHOBBIBAETCS HA YETBIPEX NOKyMEHTax: ['aarckux
npasuiax 1924 r., I'aara-BucOuiickux npasuiax 1968 r., [amOyprckux npasunax 1978 r. u Pot-
tepaaMckux npasunax 2008 r. Jlo npunatus PorrepiaMcKux NMpaBuil OCHOBHBIM JE€HCTBYIOLIUM
MPaBOBBIM aKTOM SIBJSTUCH | aara-BucOwuiickue mpaBuiia, MpencTaBisonme codoi nopaboraH-
HBII BapuaHT ["aarckux mpasui, B TO BpeMs Kak ['amMOyprckue npaBuiia He NOJYYHIN IIHPOKOTIO
IIPUMEHEHHUSI, HECMOTPS Ha CPAaBHUTENIbHYIO UX ITPOIPECCUBHOCTD

Ecnu oGpatuTcst K HCTOKaM MPpOOJIEMBI, TO MOKHO OTMETUTB YTO €I1€ ¢ He3anaMsTHBIX Bpe-
MeH YenoBedyecTBO Hayaslo dKCILUTyaTHPOBATh MOPCKHE MPOCTPAHCTBA B TPAHCIIOPTHBIX LEIAX, U
YK€ TOrJa BOSHUKIM CIOXKHOCTU MEXY IPY300TIIPAaBUTENSMH U CYJOBIIAJIENIbIIaMU, OCYILECTB-
asaroummu nepeBo3ky. K Hauwany XIX B. ygocToBepeHHE NMPHUHATHS NMEPEBO3YMKOM TIpy3a s
TPAHCHOPTUPOBKH €r0 MOPEM CTaJI0 O(QOPMIIATHCS CHELMATIBHBIM JOKYMEHTOM, Ha3BaHHBIM BITO-
cnencTBUM kKoHocameHToM (koHocameHT (Bill of lading) — 310 JOKyMEHT, MOATBEpKIAIOITUI
MPUHATHE TOBapa Ui MOPCKOM (MM pedHO) MEepeBO3KU M 00SA3BIBAIOIINI MEPEBO3UMKA Tepe-
JaTh TOBAp 3aKOHHOMY BIIafiefblly). KoHOCaMEHTOM CITyKHIIH:

1. Pacniucka, moarBep:kaaronias NpuHATHE MEPEBO3KK TOBapa, YKa3aHHOTO Ha €€ JIUIEBOM
CTOpOHE.

2. KOHTpAaKT 0 mepeBO3Ke TOBapa MO0 OrOBOPEHHBIM B HEM YCIIOBUSIM.

3. ToBapopacnopsiAuTeIbHBIN JOKYMEHT.

Opnako k cepenune XIX B. KOHOCAaMEHT cTasl npeaMmeroM pasHornacuil mexxay CIIA u An-
TJIMed: B MEPBOM cTpaHe mpeodiaiany HHTEPECHI TPY30BIaeIbIIeB, 2 BO BTOPOIl — IEPEBO3UMKOB.
B cBs13u ¢ 3TUM ClIOKMIIaCh XaOTUYHAS IPaBOBasi CUTYyalusl. AHIVIMICKasl cy1eOHast TPaKTUKA BMe-
CTO TOTO, YTOOBI 00s3aTh MEPEeBO3YNKa aOCOIIOTHOM OTBETCTBEHHOCTHIO, CBSI3aHHOW C TPaHCIIOP-
THUPOBKOH TPYy3a, MPAKTUYECKU OCBOOOXK/1alla €ro OT TaKOBOM. B To jxe BpeMsi aMepuKaHCKOe 3aK0-
HOJIATEIbCTBO PACCMATPHUBAJIO YCJIOBUS, MCKIIOYAIOUIME TAKYKH) OTBETCTBEHHOCTb KaK SBIICHHE,
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poTUBOpeyallee myoanyHoMy npaBy. IlocTeneHHO B MeXTyHapOIHOM CYJIOXOZCTBE CIIOKH-
JUCh 1Be (hOPMBI OpraHW3alKd TIEPEBO30K — JMHEHHas (peryispHas) U TpammoBas (Heperyssip-
Has).

MexayHapoaHOe JHHEWHOE CYJOXOJCTBO OPTraHU3yeTCs MOPCKHMMH MEpeBO3YMKAMU Ha
YCTOWYMBBIX reorpapuueckux HampaBlIeHUSX MEXAyHapOAHON TOProBiau. OCOOEHHOCTAMHU SIB-
JISIOTCS 3aKperyIeHHe Cy/10B Ha IaHHOM HAlpaBJiIeHUH U UX PETryIsSIpHbIE 3aX0/bI B ONpeieTICHHbIE
MOPTHI 10 3apaHee OOBABICHHOMY pacHucaHuio. [IepeBO3KH OIUIaYMBAIOTCS TPY300TIPABUTEIIS-
MU 10 TapuHBIM CTaBKaM, OMpEIENIIeMbIM NepeBo3unkamu. JInHelHble Tapudsl 0OBIYHO CTa-
OWJIbHBI B T€UEHUE JIUTEILHOr0 BpeMeHU. OCHOBHBIM JTOKYMEHTOM MpU O(OpMIIEHUH TEPEBO3-
KU Ipy3a B MEXIYHAPOIHOM JIMHEHHOM CYJIOXOJICTBE, BIUSIOIINN Ha ONpeesieHIe BUIA J10TOBO-
pa epeBO3KH, ABJISETCS KOHOCAMeHT. JInHeitHoe coolienne — 6omee mporpeccuBHasi hopma op-
raHU3aI MOPCKUX MEPEBO30K, YEM TPaMIIOBOE, IoyJaloliee Bce 0obliee pa3BUTHE.

B oTnmume oT nMUHEHHOTO, B TPAMIIOBOM CYJIOXOJICTBE CYAa SKCIUTYaTHPYIOTCS Ha Hepery-
JsIpHOM ocHOBe. OHHM HE 3aKPEIUISIOTCS Ha OIpEIeIEHHBIX HAlPaBICHUAX, a CBOOOJHO TepemMe-
IIAIOTCS U3 OJIHOM CEKIIMU (PpaxTOBOrO PHIHKA B IPYT'yI0, B 3aBUCUMOCTHU OT CIIPOCa HAa TOHHAX U
OT MpEASIOKEHUs Tpy30B. JJoroBop MOpCKOi MEepeBO3KM B TPAMIIOBOM CYJIOXOJCTBE, 3aKiItouae-
MBI MEXIY MOPCKHM MEPEBO3YMKOM M TPY300TIPABHTEIEM HIIM TPY30HOJIydaTeneM, HUMeeT
dhopmy gaprepa.

[TepeBo3ku MO yapTepy OCTAIOTCS BHE MEXIYHAPOJHBIX OTHOUIEHWH U PErJaMeHTUPYIOTCS
HOpMaMM BHYTPEHHErO IpaBa. YCIIOBHs 4apTepa M3MEHSIOTCS B 3aBUCHMOCTH OT BHJAA Tpy3a.
Uro kacaercs Poccuiickoin denepanuu, T0 OCHOBHBIMU JOKymMeHTaMu P® 11 MOpCKOM TpaHC-
nopTupoBkH sBIsAIOTCS: Komekc ToproBoro moperuiaBanusi Poccun (Mopckoit konekc), Komekc
BHyTpeHHero BojaHoro tpaHcnopra Poccun, @3 ot 30.06.2003 Ne 87-®3 «O TpaHCHOPTHO-
SKCHEIUIIMOHHON JiesATeNbHOCTHY, [IpaBuiia TpaHCIOPTHO-3KCIIEAUIIMOHHON JesITeIbHOCTH, KO-
topseie yrBepxkAeHbI 08.09.2006 Ne 554 IToctanoBnenuem IIpaButensctBa Poccuu.

B 1ienom Bompockl mpaBoBOro peryIupoBaHUs TOTOBOpAa MOPCKOM MepeBO3KU Ipy3a Mmpopa-
00TaHbI HEIOCTATOYHO, U UX PEUICHHE NMEET BaKHOE 3HAUYEHHUE JJIS MPAKTUKH MEXITYHAPOIHBIX
MEPEeBO30K U JJISl BCEX YUYAaCTHUKOB MEPEBO30YHBIX OTHOIICHUN. BoJbloe KoIn4ecTBO BO3HUKA-
IOIUX Ha MPAKTUKE MPOOJIEM CBSI3aHO C OMpEeNEJeHHEeM CTaTyca CyObEeKTOB JIOTOBOpa MOPCKOM
NEPEBO3KU, OCOOEHHOCTSIMH CTPYKTYPHBIX CBSI3€H IO JIOTOBOPY, PEUICHWEM OTIENbHBIX BOIPO-
COB IPUMEHHMOTO TpaBa.

HyXHO OTMETHTbH, YTO OONBIIMHCTBO MOPCKHUX AEpKaB MOIb3YIOTCS MOJTOKEHUSIMH CTapbIX
KOHBEHIIMH, XOTS UX COJEpKaHUE BBI3BIBAET BCE OOJIbIIE BO3PAKEHUH, TOCKOIBKY OHH CO3/IAI0T
CHUTYallHIO, OYCHb BHITOJIHYIO CY/IOBIAJIENbIIAM U IEPEBO3YUKAM, HO HE BBITO/IHYIO KOHTPAareHTaM
U APYTUM 3aUHTEPECOBAHHBIM JIUIIAM.

Cnmcox ucnob30BaHHOM JIMTEPATYpPbI

1. bacanen H.I'. KouBeHmonnsie u kiaccuUKamoOHHbIE TPeOOBAHUS K 00ECIICUCHHIO 0e3-
omacHocTu cynoxojctna. — Omecca, 2008. —260 c.

2. http://www.odin.tc/ [ DneKTpoHHBII pecypc].

3. AxnekcanapoB M.H. be3zonacHocts yenoBeka Ha mope. — JI.: Cynoctpoenue, 1983.

4. MexnayHapoIHOW KOHBEHITUH IO OXPaHE YeIoBeuecKoi kxu3Hu Ha Mope (SOLAS-74).

L.S. Sicheva
Far Eastern State Technical Fisheries University, Vladivostok, Russia

INTERNATIONAL MARITIME TRANSPORT OF GOODS: ACTUAL PROBLEMS OF
LEGAL REGULATION

Today, international trade is the main type of international cooperation, the development of which is
given special attention. Legal regulation of Maritime transport is one of the most important conditions for
ensuring the safety of delivery and safety of goods.

Caenenus 00 aBrope: CorueBa Mpuna CepreesHa, rp. BT6-212.



Cexnus 2. DQJIEKTPOSHEPTI'ETUKA U DJIEKTPOHUKA

YIK 621.311

K.C. Kukotb
Hayunsiii pyxoBogurens — E.W. Ecunenko, crapmuii npenoaBaTeib
®I'bOY BO «/lanbprioBTY3», BiagusocTtok, Poccus

OINMPEAEJIEHUE MECTA INOBPEXJIEHUA I1PU 3AMBIKAHUU HA 3EMJITIO
B 9JIEKTPOJIMHUU

Ilpeocmasnen 0630p u ananuz OUCMAHYUOHHBIX MEeMO008 OnpedeieHuss Mecn 00OHOPDA3HBIX 3aMbIKA-
Hull Ha 3emnio. Paccmompensl ochogHble 00CMOUHCMEa 1 HeOOCMAMKU 4aCmo UCNOTb3YeMblX 68 HACMOs-
wee 8pemst BOJIHOBbIX MEMOO08 ONPEOeIeHUsL MECTA NOBPENCOCHUsL NPU 0OHOPAZHOM 3AMbIKAHUU.

LenTpanu3oBaHHOE 3JIEKTpOCHAOXKEHHE OOJBIIMHCTBA OTPEOUTENEH OCYIIECTBISIOT JTMHUA
anektponepenaun (JIDII) pacnpenenutenbubix snekrpuyeckux ceret (POC) mampspkeHuem
6—10 kB, ocHOBY KOTOpBIX cOCTaBisOT Bo3aywHble JuHuu (BJI). Cratuctuka moBpexaeHUin
BO3IYIIHBIX JIMHUI 3JEKTPONEpeadl CBUAETEIBCTBYET O TOM, UYTO B CETSIX C M30JMPOBAHHOMU
WM KOMIICHCUPOBAaHHOU HelTpanbio 6—10 kB Hambosee 4acThIM BHJIOM MOBPEKICHUHN SIBISETCS
onHO(a3zHoe 3aMblkaHKe «Ha 3eMinio» (033), konudyecTBO KOTOphIX gocturaer 70—75 % ot obe-
r'0 YHCJIA MIOBPEKICHU M.

B ycnoBusiX TpyaHOZOCTYITHOM MECTHOCTH IPU 3HAYMTENILHOM NMpOoTsKeHHocTH BJI ycnem-
Hoe ompenenenue Mecta nospexaeHus (OMII) crocoOHO 3HAYUTETBHO COKPATUTH MEPEPHIB B
ANIEKTPOCHAOKEHUH TTOTpeOuTENeH, HO crierupuKa peXUMOB pabOThl HEUTPAIH U KOHCTPYKTHB-
Horo ucnonHeHus JIDII 6-35 kB He mo3BOJIIET CBOEBPEMEHHO BBISIBUTH MOBPEKICHHS U CEJIEK-
THUBHO ompenenutb MecTo O33 ¢ MOMOIIBIO CPEACTB PEICUHON 3alIUThl U ABTOMATUKH, TIO3TOMY
MIPUMEHSIIOTCS IUCTAaHIIMOHHBIE METO/IBI.

Paspaborannsie qucraniponssie Metoasl OMIT BJI npu oqHO(da3HOM 3aMBIKaHUH Ha 3eMITIO
OIIPEAEIAIOT MECTO 3aMbIKaHUSI B OCHOBHOM IIPU OTKJIFOYEHHUH OT CETH NOBPEXAEHHOMN MHUU. K
TaKUM METOJIaM OTHOCSTCS UMIYJIbCHBIE W BOJHOBBIE METOJBI, a TaKXke IeraeBoil meron. Oc-
HOBHBIM KPUTEPHEM CPAaBHEHMS PA3IMYHBIX METOJOB M YCTPOMCTB ONPENEIECHUs PACCTOSHUSA 10
MecTa nospexaeHus JIOII aBnsercs ux TOYHOCTb. A Tak Kak B IOCIEAHEE BPEMS C Pa3BUTUEM
CIIlyTHUKOBOM TEXHUKHM CUHXPOHU3aLlMU BPEMEHU pe3KOo Bo3poc uHTepec K Meronam OMII, ocHo-
BaHHBIM Ha M3MEPEHUHU BPEMEHH IMpobdera AIeKTpOMarHuTHHIX BOJIH 1o JIDII, To B ycTpolicTBax,
HaxOJSIIMXCSA Ha CErOAHSIIHMM J€Hb B DKCIUTyaTallud, IPUMEHSIOTCS B OCHOBHOM BOJIHOBBIE
MeTo bl OMIIT. OHM OCHOBaHbBI HA U3MEPEHUHN PA3HOCTH BO BPEMEHU JNOCTHKEHUS KOHIIOB JIMHUHU
(GbpoHTaMU AJIEKTPOMArHUTHBIX BOJIH, BOZHUKAIOIIMX B MECTE MOBPEXKIACHUS U PACIPOCTPaHSIIO-
IIUXCS TI0 TUHUH B 00€ CTOPOHBI OT MeCTa MOoBpexIeHus (puc. 1).

CyTb (Qu3MUecKoil OCHOBBI METO/Aa MPOWJUIIOCTPUpOBaHA Ha puc.l, rae m3o0pakeH OIUH
nposog JIOII mmHoM L, KOTOpBI B MOMEHT noBpexaeHus ¢ = 0 3apspkeH 10 HanpspbkeHus U.
[Ipu BO3HMKHOBEHHH MPOOOS U3OJIAIMK MPOBOJA HAa 3eMJII0O B HEKOTOPOW TOYKE, yJaJIeHHOW OT
KOHIIa JIMHUH Ha PacCTOsIHUE /, MPOUCXOAMT MaJieHue HampsbKeHus 10 HyJs. B mecte nmoBpexe-

.,

HHUA BO3HUKAIOT J3JICKTPOMAIHUTHBIC BOJIHBI HAIIPAKCHHUCM U, CTPEMSIIUCCA CO CKOPOCTBIO %4
pacnpoCTPaHUTh HYJIEBOW MOTEHIIUAI 110 BCEH JIMHUU.
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BOJIHAMH, KM/C.
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Puc. 2. BonnoBoe ycrporictBo OMII ¢ nmpeaBapuTenbHBIMI CHHXPOHU3UPYIOIIMMHU CUTHAIAMU

[Tockonbky ckopocTh V pacripocTpaHeHust ppOHTOB HANPSKEHUSI COM3MEPHUMA CO CKOPOCTHIO
cBeTa, To it mpuemsiemoint ook OMIIT momkeH ObITh 00ecTieueH CHHXPOHHBIN CUET BPEMEHHU
Ha JIByX KOHLAX JIMHUU C TOYHOCTBIO U3MEPEHUsI Pa3HOCTH BPEMEHH 3amna3ibiBanus At, mopsaka
MUKpoceKkyH. s peanuszanyu TOYHOTO OTCYETa MPUMEHSIOT MpeABapUTEIbHON U MOCIeayIo-
meﬁ MOCBIJIKM CHHXPOHU3UPYIOIIHUX CUTHAJIOB, HO IIPU ITOM OTMCYACTCA HU3KAA TOUYHOCTDH
ycTpoiictB OMII, BbI3BaHHas BIMSHUEM BHEITHUX IMOMEX.
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Ha puc. 2 npeacrasnena tunoBas cxema ycrporictsa OMII, peanu3syroiias BOJHOBOM METO
JIBYXCTOPOHHUX M3MEpeHH. B kauecTBe cpepl nmepenaun HHGOPMALUU MOTYT HUCIOIb30BATHCS
pa3NyYHbIe BUJIbI CBSI3U:

¢ TpaJullMOHHAA MPOBOJHAA HA 63.36 MCIHBIX U OIITUYCCKUX .HI/IHI/II\/'I,

e OecrpoBOJHAS: PAIUOCBS3b, CIYTHUKOBAs, ONITUYECKUE CUCTEMBI Iepeiauu HHPOpMaIuy;

® CBSI3b I10 JIMHUAM 3JIEKTpONepeadn u ap.

B cBsizu ¢ coBepuIeHCTBOBAHMEM BOJHOBBIX METOJIOB JBYXCTOPOHHUX M3MEPEHHUH, CBSI3aH-
HOE C pa3BUTHUEM CHUCTEM CIyTHUKOBOM HaBUTALMU, CTPYKTypHas CXe€Ma TaKoro YCTpPOWMCTBa
OMII npuobperaeT BUI, TOKAa3aHHBIA HA PUC. 3.

GPS-cucrema

NAVSTAR/GPS P T — NAVSTAR/GPS
CNYTHNK /&_{.—a o L CIIY THHK

S

/
Beayuuiii Mo ausuen o ii
U KOMIVIEKT KOMILICKT
Ob6napy#nurenn OGuapyaurcas
NOBPEAICHII NOBPEAICIN
Cunxpo- | Cyeruux mecmj' Cucrmx | Chxpo-
mnarop | paccromuniifPy TeAbHR amu“‘”- Mazex paccromsii] MBATOP
Gnok
GPS- Butxopioe GPS-
NPUCMIHEK VCTPOIICTRC NPHEMHITK

Puc. 3. BonnoBoe yctpoiicteo OMII ¢ ucnons30BaHreM CUCTEMbI CITyTHUKOBOM HaBUTAI[UU

CunxpoHM3alMs C UCTIOIb30BaHUEM curHana oT GPS-cryTHHKa POU3BOAUTCS CIAEAYIOIIUM
00pa3oM: CIIyTHUKOM H3ITydaeTcs JBa THIMA 3aKkoAupoBaHHOW nHpopmammu, nmenyembie «C/A-
kogom» U «P-komom». Kox C/A moctynen mnis obmiero (rpaxkmaHckoro) npuMmeHeHus. Koaupo-
BaHHass HMHQopmauusi (opMupyercs reHepaTOpoM, OCHOBaHHBIM Ha aToMHbIX uacax GPS-
cnyTHUKa. TakuM 00pa3oM, UCIIOIB30BaHNE CHHXPOHM3AIMH OT 3TOr0 reHepaTopa odecrednBaeT
TOYHBIA BPEMEHHOM OTCYET.

3azepKKa 3IEKTPOMArHUTHOW BOJHBI OT cryTHUKa 10 GPS-npuemnuka yctpoiictBa OMII
BO3HHUKAET M3-3a MPOXOKIEHUS depe3 noHochepy, atMochepy U psaa Apyrux ¢akropos. Ee koM-
MEeHCalUsl MOXET OBbITh JOCTUTHYTa C BBHICOKOM TOYHOCTHIO U CTAOMIIBHOCTBIO U IIyTEM BBEIEHUS
KOPPEKTHPYIOIIEH MOJIEH C YIETOM OpOUTATIHLHOTO IBHYKSHHS HABUTAIMOHHOTO arrapara.

B GPS-uacax mpuemuuka BosiHOBOTO ycTpoiictBa OMII mpons3BoauTcst KOppemsimoHHas 00-
pabotka C/A-kojia, MOTYYEHHOTO CO CITyTHHKA, MOJCTpanBaercs (aza reHeparopa, GopMUpPYIO-
mero aganorunusbii C/A-kog.

[Ipu nmoxacTpoiike yuUTHIBAIOTCS paHee PACCMOTPEHHAs] KOPPEKTUPOBKA BHEIIHEH 3aJ€pKKH,
a TaKkKe BHYTPEHHHUE 3aJep>KKU M OLIMOKU 4acoB MpPUEMHHKA. B UTOre BO3MOXHO MOCTPOEHUE
o0mIeil KOPPEKTUPYIOLIEH MOJIEH, BKIIOYAIOIICH KOMIICHCAIIMIO BHEIIHUX U BHYTPEHHUX (ak-
TOPOB HECTAOMJIBLHOCTU M3MEPEHUS BPEMEHHBIX MapamMeTpoB. [I0 ONTHUMHUCTUYECKUM OLIEHKaM,
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TOYHOCTh CUHXPOHHU3AIMU OTCUYETOB BpeMeHU Ha KoHuax JIDII mis BomHOBOro Meroaa JBYyXCTO-
POHHEX M3MEPEHHI MOXeT GBITh JOCTHIHYTa B Tpeaenax 10 °—107'c, 4T COOTBETCTBYET TOUHO-
ctu OMII 3—-30 m.

Opnnako Hapsily ¢ CUHXpOHU3AIMEN BpeMEHHBIX u3MepeHuit Ha koHuax JIDII mist BoaHOBBIX
METOJ/IOB OTJIEILHON MPOOJIEMOH SIBISETCS MCKaxeHue (paspymeHue (GOpMbl) U «3aTATUBAHUC)
(pOHTOB BOJIHOBBIX IPOLECCOB. XapaKTep BO3JCHCTBUS BHEIIHUX M BHYTPEHHHUX CIy4aifHBIX
daktopoB JIDII, uckakarmuX MPEeUMYIIECTBEHHO (OPMY BOJTHOBBIX MPOIECCOB, MPAKTHUYECCKH
He u3yueH. COOTBETCTBEHHO HE OIPEAEICHBl BIMSHHUE CIy4YalHBIX HMCKa)KEHHUH Ha TOYHOCTH
OMII u MeToaBI KOMITEHCAIIUK ATOTO BIUsHUS. KoMIUIEeKCHOE perieHue nmpooeM BOJHOBBIX Me-
tonoB OMII (cuHXpoHM3aLUs, 3aTATMBaHNE (PPOHTOB U UX UCKAKEHUE) BO3MOXKHO MPH UCTIONb-
30BAHUM TEOPUU U TEXHHUKHU PATUOIIEKTPOHHBIX CHCTEM.

Tak kak paccMorpeHHoe ycTpoiictBo OMII (cMm. puc. 3) Ha OCHOBE JOKAallMOHHO-HaBUIa-
LIUOHHBIX MMOXOJ0B MOXHO MHTEPIPETHUPOBATH, TO Mbl XOTHUM IPEIJIOKHUTh €€ YIPOILIECHHbBIN Ba-
PHAHT — TPAJULMOHHYIO CUCTEMY ITACCUBHOM CIIyTHUKOBOI HaBUTalLlMU.

Paccmorpum mpumep (puc. 4) — orpaHMYMMCS TPEACTABICHHUEM BOJHOBOTO YCTPOMCTBA
OMII nByXCTOPOHHMX HM3MEpPEHUH Yepe3 JIOKALMOHHYIO ITaCCUBHYIO JBYXIO3ULIMOHHYIO CHCTE-
My. BomnHOBBIE mpoliecchl, pacrpocTpaHsIonrecs: K IMyHKTaM MpueMa, B 00IleM cilydae Hpen-
CTaBJISIFOT COOOM CITydailHbIE MPOIIECCHI, TapaMeTPhl KOTOPBIX 3aBUCAT OT YCIOBHM pacmpocTpa-
HEHUs (KOHCTPYKIIUU U mapaMeTpoB ydacTkoB JIDII, moroaubix ycinoBuii u ap.). Y CIIOBUMCS, UTO
npueM BeneTcs Ha (hOHE MPOCTPAHCTBEHHO HEKOPPETMPOBAHHBIX MOMEX IBYMs yHKTAaMH, pa3-
HECEHHBIMHU B TIPOCTPAHCTBE Ha paccTosiHue (0azy) L. B myHkTax mpuema HaOJIFOIArOTCs pealin-
3allMM COBOKYITHOTO CJIy4aifHOTo Mpoliecca.

# e

Bomiosoii Bomonoii
NPHCMINIK ~ NIPHEMITIIK

;

Jhins 3QUCPHEKIL ]

I |

Koppenatop- > Baok

BLIMNICIINTCHIL HILTHKQI

Kanan ceaan

Puc. 4. Yupomennoe BostHOBOE ycTpoiictBo OMII ¢ ucmoap30BaHrEeM METOIO0B ITACCUBHOMN JIOKAIIUH

JIns OUEHKM pa3sHOCTHM BPEMEHM 3amnas3ablBaHust Af3, ONpPENEISIOIEd MECTO MOBPEKICHHUS,
JIOCTaTOYHO HCMOJIb30BAHUE JIMIIb KOPPEJSITOpa JJIsl ONPENETICHUs] B3aUMHO-KOPPETAIIMOHHOM
GYHKIIMHM CIIydalHBIX TpolieccoB. Ha mpakTuke MONYYUIIM PaclpOCTPAHEHHE KOPPEISTOPOB C
MOCJIEIOBATEILHBIM U TapaJlIeIbHBIM 0030poM. B Hamem cirydae MCmoab30BaH MOCIEI0BATENb-
HBI 0030p (puUc. 5), KOTOPBIN MO MapaMeTPy 7 MOXKET OCYIIECTBISATHCS B KOPPEIATOpPax C IIIaB-
HOH yIpaBisieMOl JTMHUEH 3aIepkKKH (B TM(DPOBOM BHUE — OJIOKOM PETHCTPOB).
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Puc. 5. Koppensitop ¢ nmocnenoBarensHbIM 0030poM

B 3akitouenue cienyer OTMETUTh, YTO UCIIOJIb30BAHUE METO/I0B MMAaCCUBHOM JIOKAIMH, OCHO-
BaHHBIX HAa MEXITYHKTOBOH KOpPpPENSIMOHHONW 00pabOTKEe CUIHAJIOB, a HE MCIOJIb3yEMBIX paHee
OILICHOK X BPEMEHHU 3alla3/IbIBaHusl, O3BOJIHIIO:

- YCTpaHUTh HEOOXOAMMOCTb TOYHOW CHHXPOHHU3AIMH IPHEMHUKOB BOJHOBBIX MTPOIIECCOB HA
koHmax JIDII;

- MOJTYYUTh AITOPUTMBI 0OPAOOTKU B YCIIOBUSX CIy4alHBIX MCKKEHUN (POPMBI U «3aTATH-
BaHUs» MPUXOJAMINX (GPOHTOB BOJTHOBBIX ITPOLIECCOB.

IIpuMeHeHnEe COBpEMEHHBIX TEXHOJIOTUI, METOJIOB U CPEACTB MO3BOJIMUT NOIIAEPKUBATH TPE-
OyeMblli YPOBEHBb HAJIKHOCTH, KaUeCTBA M SKOHOMUYHOCTH JIEKTpocHa0keHus1 00hekToB ATIK.
A Take B COYETAaHHH C METOAAMHU COBpEMEHHON HHU(poBOil 00pabOTKM CUTHAJIOB M CHEKTPaIb-
HOT'0 aHaJlM3a BO3MOYKHO KaK YCOBEPILIEHCTBOBaHUE uMerommxcst yerporcts OMII, tak u paspa-
00TKa HOBBIX.
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THE FAULT LOCATION UNDER EARTH FAULT IN POWER LINES

The review and analysis of remote methods for determining the places of single-phase earth faults are
presented. The main advantages and disadvantages of the wave methods often used at the present time to
determine the place of damage in a single-phase circuit are considered.
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MEMPHUCTOPBI

Paccmompenwvr 6onpocsl coz0anus, ycmpoucmea u UCnonb308aHUS MEMPUCOPO8 HA OAHHOM dMane
Pazsumusi UHGOPMAYUOHHBIX MEXHON02ULL, A MakKdice 8 budxcaviuem u oatvheluiem 6yoyuem.

Ha3Banue «MeMpucTop» MpOUCXOIUT OT JBYX CJIOB — memory u resistor. JlaHHBIA MUKpO-
AIIEKTPOHHBIA KOMIIOHEHT MPEJCTABIISICT CO00M Pa3HOBUAHOCThH MTACCUBHOTO KOMIIOHEHTA, PE3U-
CTOpa, HO B OTVIMYHE OT OOBIYHOTO PE3UCTOPa, MEMPHCTOP 00JalaeT CBOCOOpa3HOW MaMSThIO,
T.€. U3MEHSET CBOIO MPOBOJAMMOCTH B COOTBETCTBUU C KOJIMYECTBOM IMPOTEKIIETO 4Yepe3 HEro
AIEKTPUUECKOTO 3apsiga B 3aBUCUMOCTH OT BEJIMUMHBI HHTETpaja Mo BPEMEHH, MPOIIEIIIETO ue-
pe3 KOMIIOHEHT TOKa. DTO €llle ¥ YIPaBISIEMbI PE3UCTUBHBIN NEPEXO] UM IEPEMEHHOE COIPO-
TUBJICHHE, KOTOPOMY HE TpeOyeTcsi Heprusi i MOIJAEPKKH CBOETr0 COCTOSHHUS. Mempucrop
MO>XHO OTNHMCAaTh KaK JIBYXIIOJIIOCHHUK C HelmHEeHoW BAX, obnamaronuii onpeneeHHbIM THCTe-
pe3ucom.

Ha 6a3e mempucropa mnpeanarajioch co3gaBaTh YHEPrOHE3aBHUCHUMYIO MaMATh, OBICTPOIEH-
CTBHUE KOTOPOU OBLTO ObI OJM3KO K OMEPaTUBHOM MaMsITH KoMmmbioTepa. C TakoW MaMsAThiO KOM-
MBIOTEPHI BKIFOYAIHCH OBl U BBIKJITFOYATUCH MPAKTUYECKH MTHOBEHHO, BEJb B CIydae BBIKIIIOUE-
HUS BCs mHpopManus ocraBaiack Obl B sHeprouesasucuMoM O3Y. Ho ¢ pe3sucTUBHON MaMsThIO,
KOTOpasi Ha CaMOM JIeJIe CKPBIBAETCS M0Jl MAPKETUHTOBBIM UMEHEM «MeMpHCTOp Kommanuu HPy,
JI0 CHX TOp HE CIOKMIOCh. KoMMepueckuii BBITyCK Tak U HE CTAPTOBAJ, XOTS 3TO COOBITHE TO-
POTISIT MHOTHE KPYITHEHUIITUE pa3paOOTINKU U MPOU3BOIUTEIH.

B nagane 1970-x rr., amepukanckuii npodeccop Jleon Uya mpeatoxun TEOPETUIECKYIO MO-
JIeJTb, T/1€ ONUCHIBATINCH COOTHOUICHHS MEXKIY MPUIIOKEHHBIM K 3JIEMEHTY HalpsHKEHUEM U UHTE-
rpajioM TOoKa 1Mo BpeMeHH. Ha mpoTsokennn monrux jer Teopus npodeccopa Uya ocraBanack
teopueit, 1 Toapko B 2008 1. rpynma yueHbix u3 kommnanuu «Hewlett-Packard» Bo rmase co
Crenyin YUJIBIMCOM CO3/1alId B J1abopatopuu oOpaserl 00IadaroIero naMsIThio 3JeMEHTa, KOTO-
pHIii Ben cedst TOTI0OHO TEOPETUIECKH OMTMCAHHOMY MEMPHUCTOPY, XOTS U OTIUYAJICS OT MPEAJIO-
KEHHOW paHee TeopeTHuecKoi mojenu (puc. 1).

»

Pesncrop vanable
dv = Rdi & dq = Cdv
4
; ) naTHHOBEII + AKTHENDOBAHHEI | HeakTHBHDOBAHHEL] MaaTHHOBKII
3IeKTPOA 3NeKTpoj

h
Mempucrop | 3 nm |
>

dp = Mdq
YCTpoiCTBO HE MOACPKUBAJIO MAarHUTHBIA MOTOK MOJO0HO KaTyIIKe WHIYKTHBHOCTH, HE
HAKAIJTMBAIO JIEKTPUYECKUA 3apsi]] MOA0OHO KOHACHCATOPY U Belo ceOsl COBCEM HE KaK OObIU-
HBII pe3uctop. Ero mpoBojsime cBOWCTBa M3MEHSUTHCH 0JIaroapsi XUMUYECKUM TTPEBPAIICHUSIM

Puc. 1. Teopetnueckast Moens MEMPUCTOPA
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B JIByXCJIIOMHOM TUICHKE TUOKCHAA THUTAaHA TOMIMMUHON B 5 HM. llepBbIil cioli TUleHKH 0OeqHEH
KHCIIOPOJIOM, B CBSI3U C YEM NP MPHUIIOKEHNUU K TaHHOMY HAHOMOHHOMY yCTPOUCTBY dJIEKTpUYE-
CKOT'O HaIpsiKeHUs (depe3 MIaTHHOBBIE AJIEKTPO/Ibl) BAKAHTHBIE KUCIOPOJHBIE MECTAa HAUMHAIOT
MUTPUPOBATh MEXAY MEPBBIM M BTOPBIM CJIOSIMH, YTO U BEIET K M3MEHEHHUIO CONPOTHBICHUS
yCTpoiicTBa. Y’k€ Ha 3TOM JTale NOHSTHO, YTO SIBJIEHUE T'MCTEpPE3Hca IO3BOJSET NPUMEHAThH
MEMPHCTOPHI B KAUeCTBE SUEEK MaMATH, U B HEKOTOPBIX aCMeKTax 3JIeKTPOHUKU OHHU, BEPOSTHO,
CMOTYT 3aMEHUTH CO00I MOTYIIPOBOTHUKOBBIE TPAH3UCTOPHI.

B teopun mamsTh Ha MEMPHUCTOPAX MOXET MOJYYHTHCS Oojiee OBICTPOW M TUIOTHOM, YeM
GiBII-namMATh pacpocTpaHeHHast CerofHs, U B (GopMe OJIOKOB OHAa CMOXKET 3aMEHUTHh COOOH
OnepaTUBHYIO MaMsATh. [I0CKOIBKY MEMPHUCTOPHI Kak Obl 3aIOMHHAIOT MPOLIEAIINI yepe3 HUX
3apsijl, B IPUHLIUIIE 3TO TO3BOJIMIIO OBl KOMIIBIOTEpAM BOOOIIE OTKA3aThCS OT 3arpy3Ku Orepary-
OHHOM CHUCTEMBI IIPU KaXKJIOM BKJIIOYEHHH KOMITBIOTEpA MOCIE BHIKIIOUEHHUS, a TPU BKIFOUEHUN —
Cpa3y Ha4MHAThH PabOTy, BO30OHOBIISIS €€ ¢ TIoceIHero coxpaHeHHoro coctosiHus OC.

«Hewlett-Packard» u «Hynix» yxe 3assBHIH, 4TO TEXHOJIOTHS B TMIPUHITUIIE TOTOBA K PEaIH-
3anuu. Eme B 2014 1. oHu onyOnukoBasin cBOM mpoekT cynepkomnbioTepa «The Machine», a B
2016 r. IpOIEMOHCTPUPOBAIIA €TO MPOTOTHIT — C MAMATHIO Ha 0a3¢ MEMPHUCTOPOB U C ONTOBOJIO-
KOHHBIMH JTUHUSMU CBsi3u. KoMMmepIiinanu3amus moka He COCTOsUIach, HO OKHIAeTCs B OVbKaii-
1€ TOJIBI.

[IpyHUMNIMATIBHO MEMPUCTOPBI MPUTOJHBI HE TOJBKO JISI XPAHEHHS JIaHHBIX, OHHU MOTYT
TaK)XKe y4acTBOBaTh B 00paboTKe WHGPOPMAIMH, TPUYEM U TY U APYTYIO (DYHKIIMIO MOXET BBI-
MOJIHATH OJUH U TOT k€ OJOK maMsaTd. [ MIOTEeTUYEeCKH B CKOPOM OyIyIIeM MEMPUCTOPHI TOMO-
T'YT CO3/1aTh UCKYCCTBEHHbIE CHHAICHI B COCTaBE MCKYCCTBEHHBIX HEHpOcCeTel, MpruieM CTPOUTh
U3JIENNsl MOXKHO OyJIeT Ha CTaHJApPTHOM MUKPOYHIIOBOM 000pynoBaHUU. MeMpHCTOp BeaeT cedst
OUYeHb MOXO0KMM Ha CHHAIC 00pa3oM: 4eM OOJBbIIMI CHUTHAJl Yepe3 HEro MpOIyCKaeTcs — TeM
Jy4Ille OH MPOITYCKaeT CUTHANI B OyaymieM. B o01mmeM u 1meoM nepcrneKTUBbl BHEIPEHUSI MEMPH-
CTOPOB JIOCTATOYHO IMIMPOKU. DHEProd(PPEeKTUBHBIC BHIYUCIUTEIBHBIE CUCTEMBI C TUHAMUYECKOM
MaMsThIO C BO3MOXXHOCTBIO COXPAHEHHS! TEKYIIEro COCTOSHUS JaKe MOCJIE BBIKIIOYEHUS MHUTa-
HUS — 3TO YK€ OU€Hb CHIIbHBIN PHIBOK BIEPE/.

YuuTteiBas pacTyliee HCIOJIb30BAaHUE OOJTAYHBIX BBIYHCICHUI M COBPEMEHHBIC MAaCIITaObI
Big data, moTpeOHOCTH B MOIIHBIX anmapaTHBIX KOMIIOHEHTaX OYIyT TOJIBKO PacTH, a ATO 3Ha-
9HT, YTO HA4aJI0 OypHOTO pocTa PhIHKa MEMPHUCTOPOB — JIUIIIH BOIIpoc BpeMeHH. K Tomy ke, ecru
MNPUHATH BO BHUMaHUE MEPCIEKTHBY (C BHEAPEHUEM MEMPHCTOPOB) IMOBBIIIEHUS MPOU3BOIU-
TEIHHOCTH CO CHUKCHHMEM TETUIOBBIICICHHSI, CTAHOBUTCS JIOTUYHBIM, YTO B CKOPOM OymTyIeM
3aTpyJHEHUS, CBI3aHHbIE C TEKYILEH CI0KHOCThIO MEMPUCTOPOB KaK U3JIENHi, OyIyT Mpeoaoie-
Hbl. BOT nuip Jecars TNIaBHBIX WTPOKOB AaHHOW oTpaciu Ha cerogHs: «HP Development
Company LP», «Fujitsu, IBM», «Adesto Technologies Corporation», «SK Hynix», «Crossbary,
«Rambusy, «<HRL Laboratories LLC» u «Knowm, Incy».

Kopa romoBHOro Mo3ra demoBeka uMeeT IIOTHOCTH cuHaricoB 10000000000 / cM?, HO npu
BCEHl CBOEH CIIOKHOCTH CHHAIICHI B MO3TY MOTPEOIISIOT Ype3BBIYAHO MAIyI0 MOITHOCTh. MX He-
JTUHEHas AMHAMUKA U CIOCOOHOCTh COXPaHATh BOCTIOMUHAHUS JIECATHIIETUSIMU BCETa MOopaka-
na ydeHbIX. Llenb co3manus 3JIeKTPOHHON MOJENHM MO3Ta C AJIEKTPOHHBIMU SKBHUBAJIEHTAMH CH-
HaICcoB Ka3ayiach HepocTwkuMon. Ho ceromns, korma paboTta HaJ MEMPUCTOPHBIMH YCTPOMCTBA-
MU aKTUBHO BEJIETCS, MHKCHEPHI MOIYUMIN HAJEKTy TPUOTUZUTHCSA K BOCIIPOU3BEACHHUIO apXHU-
TEKTYpbI pealbHOr0 MO3ra Ha 0a3e 3JIEeKTPOHUKH, CIOCOOHOTO aJalTUPOBATHCS K OKpY’Karolei
cpene. MccnenoBarenu u3 yHuBepcurera CayTreMNTOHA CO3JalM yJIy4YIIEHHBIH BapHUaHT 3JIEK-
TPOHHOTO NMPUOOPA, MEMPUCTOPA, KOTOPBII CITIOCOOEH U3MEHSATh CBOE AJIEKTPUYECKOE COMPOTUB-
JIeHHE B OTBET Ha CHJIY NMPOTEKAIOUIETo Yepe3 Hero Toka. HoBblif MeMpHCTOp crocoOeH mepe-
KIIFOYaThCs B JI000€ U3 128 cTaOMIBHBIX COCTOSIHUM, YTO B YETHIPE pa3a 0oJIbIle, YeM aHaJIOTHY-
HBIE TIOKa3aTeNd JTIOOBIX APYTUX MEMPHUCTOPOB, CO3AAHHBIX paHee. JlaHHas TEXHOIOTHS, MOCIe
€€ JIOBEJICHUsI 10 COBEPIIEHCTBA, MOXKET CTaTh OCHOBOM KOMIBIOTEPHON MaMsATH U HEHpoMopd-
HBIX IPOLECCOPOB CIEIYIOUIETO MOKOIEHUS. «MeMPHUCTOPBI SABJISIOTCS KIHOYEBOH TEXHOJIOTHEH,
MPEIOCTABIIAIONIEH BOZMOXKHOCTH JIJISl CO3/IaHUS YHUIIOB CJIEIYIOIIETO MOKOJICHHUSI, OAPAKAIOIINX
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MPUHIUIBI PaOOTHI TOJIOBHOI'O MO3Ta» — MUIIYT MCCIEI0BATENN, — «HM JUI1 HAWIY4IIero moapa-
YKaHUS 3TU YUIIBI JOJKHBI OBITH MMOJHOCTHIO PEKOHPUTYPUPYEMBIMH, MacIITAOUPYyEMbIMU U MaK-
CUMAaIIbHO 3(PPEKTUBHBIMH, HACKOJIBKO 3TO BO3MOXKHO.

OCHOBOI CTPYKTYPbI HOBBIX MEMPHUCTOPOB SIBJISIOTCS HECKOJIIBKO METAII-OKCUIAHBIX JBOMHBIX
0apbepHBIX CIIOEB, KAKIBIH U3 KOTOPBIX UMEET OTIIMYHBIE OT JPYTUX CIOEB JIEKTPUIECKUE XapaK-
TepucTUKU. COBOKYIMHOCTh ATUX HECKOJIbKMX CJIOEB, BHOCSIIMX CBOIO JOJIIO B OOIIYI0O MOHHYIO
MIPOBOAMMOCTH YCTPOIMCTBA, U MTO3BOJIMIIA PACHIMPUTDH KOJTMYECTBO COCTOSHUM OTHOTO MEMPUCTOPA
10 128, 9TO MO3BOJISET XpaHUTH B OHOM sUEiKe MaMsITH Ha 6a3e Takoro Mempucropa 6,5 OUT uH-
¢dopmar. MeMpUCTOpBI HOBOTO THIA JEMOHCTPHPYIOT JOCTaTOYHO BBICOKYIO CTaOMIIBHOCTH,
obIcTpoaeiicTBHE U A3PHEKTUBHOCTB, T.€., I UX (YHKIIMOHUPOBAHUS TPeOyeTCs COBCEM HE3HAUM-
TEJIbHOE KOJMYECTBO SHEpruu. B HacTosiiee BpeMs CO3JaHO HECKOJBKO ONBITHBIX 00pa3loB
MEMPHCTOPOB HOBOT'O TUIIA, XapaKTEPUCTUKH KOTOPBIX M3-3a YCIOBUN MOMYKYCTapHOTO MTPOU3BO/I-
CTBa, 3HAYUTEIILHO OTIIMYAIOTCS OT SK3EMIUIIPA K IK3EMILULIPY, TIOATOMY NPUBOAUTH ceifuac Kakue-
60 mudpbl coBepiieHHO OeccMbiciieHHO. Ho ydeHble cumTaroT, 4To pa3pabdoTKa TEXHOJIOTHH
MIPOMBIIIUIEHHOTO MPOU3BOJICTBA, KOTOpAst YK€ BEJETCS B JAHHOE BPEMSI, TO3BOJIUT YBEIMYHTD I10-
BTOPSIEMOCTh U YMEHBIIUThH Pa30pOC XapaKTEPUCTHK OTAETbHBIX YCTPONCTB.

Kak coobmaer penakuus uznanus «EurekAlert», rpynna uccnenosareneir uz API paspabo-
Taja HOBBIM TUI «3JIEGKTPOHHOT'O CHHAICAa», KOTOPBIM COCTOUT U3 MEMPUCTOPOB HAa OCHOBE HUT-
puzna Oopa TonmKHOM Bcero B 1 arom. Pemienne nepeBecT MEMPUCTOPHI Ha CyOHAaHOMETPOBBIN
YpOBEHb OBLIO MPOJUKTOBAHO MPOOIEMOil dHEprocoepexenus. Jleno B TOM, 4TO MacCCHB MHKPO-
CKONHUYECKNX MeMpHcTOopoB okazaics B 10000 pa3 Gonee sHeprorpeKTHUBEH, YeM 0B UMe-
fouecss aHajgoru. OpfHako, €clid YBEIUYMBATh KOJMYECTBO MapajulebHO pPabOTArOIIUX
YCTPONCTB, TO MOXHO TOJYYUTh 3HAUUTEIBHBIA NMPUPOCT B TOYHOCTU BBIYMCICHUN, COXPAHUB
IIPU 3TOM TOT K€ YpOBeHb 3HepronorpednaeHus. Ceifyac KOMaH/1a YY€HBIX XOUET MPUMEHUTh HO-
BB BUJ| «QJIEKTPOHHBIX CHHAIICOB» ISl BHIMOJHEHHS pa3IMYHBIX 3a]1ad, BKIIOYas pacro3HaBa-
HUs 00pa30B 1 n3o0pakeHuil. Takxke B JaabHEHIIIEM HE UCKIIIOYAETCS M UX PUMEHEHHE B chepe
r7TyOOKOr0 MaliMHHOTO O0yYEeHHUS.

Opranndeckasi TOHKas TJICHKA, U300peTeHHas crieruaniucTamMu YHuBepcuteta Aanro (dun-
JSTHZWS), MOXKET COXpaHATh JaHHbIe B TeueHue 10 JieT, He HyXKAasch B MUTaHUM M paboTas Ha
HU3KOM HaIpsiKeHUH. Takue MEMpPHUCTOPbI, UMUTHPYIOIIKE YeIOBEYECKHI MO3T, CTAaHYT OCHOBOM
Oyaymux KOMITBIOTEpOB M HHTepHeTa. [lo oreHkam skcreptoB, B 2020 r. BOKpyr Hac OyneT
50 mMupA MPOMBINUIEHHBIX JAaTYMKOB, CO3JAIONIMX OTPOMHOE KOJUYECTBO JAHHBIX €XKEIHEBHO.
Ho st Toro, 4roObl MHTEpHET Belel 3apadoTain, HeoOXOAUMBI JIB€ BELIH: BO-NIEPBBIX, HYKHO
YMEHBIIUTh COBPEMEHHBIE TPAH3UCTOPHI IO pa3Mepa HECKOJIbKUX HAaHOMETPOB. Bo-BTOpBIX, 00-
paboTKa rUTaHTCKOro 00beMa JaHHBIX MOTPeOyeT COMOCTaBUMOTO KOJIMYECTBA SHEPTUU. Y UeHbIE
13 YHuBepcuTeTa AanTo pa3paldaThIBIOT TEXHOJOTHIO, KOTOpas CIIOCOOHA pemuTh 00e mpooiie-
MBI: OHU CO3MalOT 0a30BbI€ CTPOUTEIBbHBIC OJNOKM OYAYyIIMX KOMIOHEHTOB TaK HA3bIBAEMBIX
«HEUPOMOP(HBIX» KOMITBIOTEPOB, UMUTHPYIOIINX YeJIOBEUeCKUI MO3r. Peub naeT o HOBOM THIIE
«(heppo3TEKTPUIECKUX TYHHEIBHBIX Y3JI0B», TO €CTh (DeppOITEKTPUUECKUX IJICHOK, PacIojo-
KEHHBIX MEXIY ABYMsI JIeKTpoaaMu. X BO3MOXKHOCTHU MPEBBIIIAIOT COBPEMEHHbBIE TEXHOJIOTUU
U TIpeIBEUIAIOT SHEProdPeKTUBHBIE U CTAOMIbHBIE HEHPOMOP(HBIE BEIYUCIICHUS.

DT y31bl paboTarOT MPU HU3KOM HAIPsHKEHUU, TIPU MeHee 4eM 5 B u ¢ paznuyuHbiMH 3I1ek-
TPOAAMHU — B TOM YHCIIE, C KpeMHUEM. Takke OHH CIIOCOOHBI XpaHUTh JAaHHbIE cBbIlIe 10 jer 6e3
SHEPTUHU U MOTYT MPOU3BOAUTHCS B OOBIUHBIX YCIOBUSAX, B OTJIMYHE OT HBIHEUIHUX, KOTOPBIE 1O
OOoJbIIIel YaCTH CHIETaHbl U3 OKCHIIOB MeTaiioB U TpeOyroT 700 °C u Bakyyma AJis UX TIPOU3BO/I-
CTBa, K TOMY € OHM COJIEpP’KaT CBHMHEL. Y3JIbl CO3JaHbl U3 OPraHMYECKUX TUAPO-YTIEPOIAHBIX
MaTepHalioB M CHIDKAIOT 00BEM TOKCHYHBIX OTXOJOB TsDKENBIX MeTasioB. CrienuanucTtsl u3 Mu-
YUTaHa U300pesii HOBBIN THUIT HEMPOHHOM CETH Ha MEMPUCTOPaX, KOTOPBIM CIIOCOOEH 3HAYUTEIb-
HO yIy4lIuTh 3P(PEKTUBHOCTh CUCTEM MCKYCCTBEHHOTO MHTEIIJIEKTA, COKPATHB IpoLecC 00yue-
HUs, 6marogaps ri1laBHOM 0COOEHHOCTH MEMPHCTOPA — BO3MOXKHOCTH HE TOJBKO BBIMOJHSTH JIO-
TMYECKHUE OTepalvy, HO M XpaHUTh JaHHBIE.
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Kpymnueitmuii kuTaiickuii KOHTPAKTHBIA NMPOU3BOAUTEND MOJYIIPOBOAHUKOB (UE€TBEPTHINA 11O
BeMuMHE B MHUpe) — KommaHus «Semiconductor Manufacturing International Corporationy
(SMIC) — nonoxwuna, 4To OHa NPSIMO ceilyac roToBa BelTycKaTh nMaMaTb RRAM (puc. 2) B Buze
BCTPaMBAEMbIX B MUKPOIIPOLIECCOPHI U OJHOKPUCTANIbHBIE CXeMbI 0J10KOB. [Ipon3BOACTBO BCTpa-
nBaeMoi namsatu RRAM anantupoBano k 40-HM TeXmpoliecCy KOMIIaHUU, B CBOE BpeMsl CO3/1aH-
HOT'O C OMOIIBI0 criennanucToB komnanuu IBM. Beinatomuecs xapakrepuctuku RRAM, yBe-
penbsl B SMIC, uneanbHO TOMONHAT SHEProd((HEeKTUBHBIC PEIIEHUS 1T HOCUMOMN 3JIEKTPOHUKH,
Belleil ¢ moakmoueHueM K MHTepHeTy, cMapT(hOHBI M TUIAHIIETHI, a TAK)XKE LIUPOKUM CIIEKTP
MIPOLIECCOPOB IS MPOMBIIIJIEHHON U TPAHCIIOPTHOM aBTOMATHKH.
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Puc. 2. [IpeumymectBa RRAM — ynuBepcansHo#i mamsitu («Crossbar»)

TexHonorust npou3BoACTBa U TUN siueiikn RRAM 1 BHenpeHus: B MpOU3BOACTBO HA JIMHU-
ax SMIC nuueH3upoBaHbl Yy MOJIOJON aMepuKaHCKON kommnanuu «Crossbar», OpraHu30BaHHOM B
2010 r. Torma ke, xorma kommanuss HP 3aBepmuia pa3paboTky mempuctopa. Tem He MeHee,
npuHiun padotel namMati RRAM «Crossbary otnugaercs ot mpunHnuna padotel mamsta HP.
Mewmpucrop HP 3amomuHaer coctosiHue Onarojaps HACBIIEHUIO OOCTHEHHOTO CIOS SYCHKHU
aToMaMu kuciopoza. Sdeiika mamsatu «Crossbar» paboTaer Ha MPUHITUIIE OOPATUMOTO CO3aHUS
B siUelike M3 aMOP(HOTO KPEMHHUSI TOKOIPOBOISIINX HUTEH W3 MOHOB cepebpa. Ho BHemHe o0a
MIPUHIIMIIA OJAMHAKOBBI: B 000UX CITy4asX CONMPOTUBJICHHE STUEHKHU U3MEHSETCS U HE TEPSIeT CBOUX
XapaKTEPUCTHUK MOCIIE CHIATHUS MTUTAHUSI.

Puc. 3. Peanpnblit oOpazen namatu RRAM («Crossbary)

Kommanus «Crossbar» geMoHcTpupoBana BriosHe padorocrnocodnsie mporoturnsl RRAM B 2013
u B 2014 rr. B 1anHOM cily4ae oHa IPUCTYIUIIA K CIEAYIOIIEMY ATaIly CBOETO IJIaHa — K JIMIEH3UPO-
BaHUIO TEXHOJIOTMH NTPOM3BOIcTBA. COrsIaCHO MCIIBITaHUSM, MaccHB maMaTd RRAM «Crossbar» B 20
pa3 osictpee NAND, B 20 pa3 skoHOMUYHEE €€ 10 MUTAHUIO U BhiepkuBaet B 10 pa3 Oombiie 1uK-
noB nepesanucu. EnuncreenHoe B uéM RRAM moxer ycrynate NAND — 3T0 IUIOTHOCTB 3arucH.
Onsitabie MEKpocxeMbl RRAM «Crossbary (cM. puc. 3) Oputi éMKOCTBIO 110 4 MOWT.
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VY4yeHble 3a9BISAI0T O HACTYIUIEHUH CIIEAYIONIEH 3pbl B 3JIEKTPOHUKE, Ji€j1asi BO3MOKHBIM CO-
3/1aHHE€ KOMITbIOTEPOB, MTHOBEHHO BKJIIOYAIOIINXCS, BHIKIIOYAIOIIMXCSA U HUKOTJa HE TEPSIFOIINX
uHpopMmanuoo. MeMpUCTOpbl MEHbIIIE TI0 pa3Mepam, JCLIEBIe U IMPOIIEe TPAH3UCTOPOB COBpPE-
MEHHBIX MHTETPaJbHBIX CXEM, MPAKTUYECKH TOCTUTIIMX CBOETO (PH3MYECKOro Mpesesia MHHHUA-
TIOpU3ALIMY, OHU PACXOAYIOT MEHbILIE SHEPTUH, a TAKXKe OTIUYAIOTCS TEM, YTO MOTYT HCIIOJIb30-
BaThCs JJIS XpaHEHMs JaHHBIX OJiarogapsi CHOCOOHOCTH 3allOMHUHATh KOJUYECTBO 3apsfa, Mpo-
menmero depe3 HuxX. HoBas mMeMpucCTOpHAas TEXHOJOTHS OPUTAHCKUX YUEHBIX MHOTOKPATHO
paciupsieT QyHKIHOHAIbHbIE BO3MOKHOCTH TaKHX YCTPOUCTB, TaK KaK MO3BOJISIET UM COXPAHATH
128 OTYETIMBO pa3IMYMMBIX COCTOSHUM MamsATH. Ha myTn Kk cBOEMYy OTKPBITHIO aBTOPBI HCCIIe-
JOBalld MHOXECTBO KOH(MUTyparuil (yHKIHMOHATHHBIX OKCHUIHBIX MATEPUAIOB — «KJIFOYEBBIX
KOMITIOHEHTOB, 00€CIIEUNBAIOIINX MEMPHCTOPY BO3MOKHOCTh U3MEHSTD €r0 COMPOTUBIICHUE.

[Tpodeccopbl HAHOTEXHOJIOTUI CYMTAIOT, YTO COBPEMEHHBIE pa3pabOTKu OymayT WUMETh TMOHC-
THHE PEBOJIIOIIMOHHBIE TMOCIEACTBUS ISl MHAYCTPUHU SJIEKTPOHUKUA M TO3BOJIAT BO BCEOPYKUU
BCTPETUTh MH(POPMAIIMOHHBINA MOTOII, BBI3BAHHBIA HIMPOKUM pacnpocTpaHeHueM Murephera Be-
et (cBoime 200 Mapa mOaKITI0YeHHBIX YCTpOHCTB B 2020 T.), — C HOBBIMHU JIOCTYITHBIMH, PEKOH-
(burypupyeMbpIMH, MaCIITAOUPYEMBIMH U SHEProd(HPEKTUBHBIMH YHUTIAMH Ha 0a3e MEMPHUCTOPOB.
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Cexnus 3. PUSNYECKUE ABJIEHUA U UX IIPUMEHEHUE
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W3YYEHUE TEMIIEPATYPHOM 3ABUCUMOCTH COITPOTUBJIEHHA
INPOBOJHUKA U ITIOJYITPOBOJHUKA

Ilpogeden skcnepumenm, 8 pe3yibmame KOMOPO2O BblAGNEHA 3ABUCUMOCHb CONPOMUBIEHUS OM
memnepamypuvl y HPOBOOHUKOE U HOIYAPOBOOHUKOS. YCmMaH08IeHO, YUMo ¥ NPOBOOHUKO8 — 3O TUHEUHAS.
3A8UCUMOCHb, A Y HOTYAPOBOOHUKO8 — IKCNOHEHYUAIbHAS.

Bce MbI 3HaeMm, 4TO B 3JE€KTPOTEXHHUKE MCHOIB3YIOTCS MOMyNnpoBogHUKU. Hanpumep, B ObI-
TOBOM XOJOAWIbHHMKE. HO moueMy MMEHHO NOJyNpOBOJHUKH, a HE NMpoBOAHUKU? [l Havana
HY)KHO 3HaTh Teoputo. [1o anekTpuyeckuM CBOMCTBaM BEIIECTBA pa3JessioT Ha TPU Kilacca: Mpo-
BOJHUKH, TUAJICKTPUKHU U MOJTYNPOBOJAHUKU. TUNUYHBIMHU MPOBOAHUKAMHU SIBISIOTCS MEmaibl,
oOJafaronye MajabIM YIAEIbHBIM COMIPOTUBICHUEM — MEHEE 10 Om-m. VY ienbHOE 3JIEKTPUUYECKOE
COIIPOTHBIICHUE HOJIYRPOBOOHUKOE OOBIYHO JISKUT B Tpeaeax 10°-10" Om-m. Marepuainsl, y
KOTOPBIX BEJTUYHHA OOJIbIIIE 10"* Om-M, oTHOCSITCS K OUINIEKMPUKAM.

Teopus maer Oonee 060CHOBaHHYIO Kiaccu(ukanuio BemecTB. COrilacHO KBaHTOBOHM Te€o-
pHUH, JIEKTPOHBI B aTOME MOTYT UMETh TOJIBKO OINpEeIeHHOE 3HAUEHUE YHEPTHH, KOTOPOE Ha3bl-
BalOT SHEPreTUYECKUM YpOBHEM. VIMEHHO 3TH ypOBHH NpU OOBEAWHEHHUU OTIEIHHBIX aTOMOB B
KpUCTAIT 00pa3yloT paspeuieHnvle dHepeemuyeckue 30Hbl. [IpoMexXyTOK, pa3faensomuil Takue
30HBI, HA3bIBAIOT 3alpPeIeHHON 30HOM (puc. 1). DHepreTuueckas 30Ha CUUTAETCS 3alIOJIHEHHOH,
€CJIM BCE YPOBHH 30HBI 3aHATHI AJIEKTPOHAMH. 30HA CUUTAETCS CBOOOIHOM, €ClM HE 3aHSTHI BCE
YPOBHU 3TOM 30HBI.
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TTomynmpoBoJHHK

Cc3

Hmamextpuk TIpoBOIHIK
Puc. 1. DHepreTuyeckue 30HbI

DnepreTudeckre 30HbI. O003HaUeHUs dHepreTrndeckux 30H: B3 — BanentHas; C3 — cBoOo-
Hasi; AW — 3anpemenHas. ITpuxoBkoil OTMEUEHa 3aIl0JIHEHHAs 4acTh 30HBI (IIpU TeMIepaType
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T = 0 K) Ecnu BajleHTHBIE 3JIEKTPOHBI ATOMOB, OTBETCTBEHHBIE 32 JJIEKTPUUECKHUE CBOWCTBA BE-
I1eCTBa, 00pa3yroT MOJIHOCTBIO 3allOJIHEHHYIO 30HY TakK, YTO MOCJIEAYIOIIasl 30Ha TAKOro Belle-
CTBa PaBHA HYJIIO, U OHO SIBJISIETCS AUIIEKTPUKOM.

Jliis Toro, 94T00bI IEPEeBECTH NEKTPOHBI U3 BAJICHTHOH 30HBI B 30HY IPOBOJUMOCTH, UM CJIe-
TyeT COOOUIUTH SHEPTHUI0, HE MEHBIIYIO, YeM IIMPHHA 3alperieHHon 301kl [ToaToMy npu 00bI4-
HBIX TEMIIEpaTypax B 30HE IIPOBOAMMOCTH €CThb HEKOTOPOE KOJUYECTBO JIEKTPOHOB. B 3aBuCcH-
MOCTH OT UX KOHLIEHTPAIMH BEIIECTBO MOXKET OBITh JINOO TUAIEKTPUKOM, JIMOO MOITYIPOBOIHH-
KOM, IIPHUYEM DPA3IM4Yue MEXNY ITHUMH KJIaCCAMM OINpPENESAeTCS 3HAYCHWSMM INMPUHBI 3ampe-
LIEHHOM 30HBI U TEMIIEPATYypPHI.

TemneparypHas 3aBUCHMOCTb IIPOBOJAMMOCTH ITOJIYIIPOBOJAHUKOB OIIPENENSIETCA N3MECHEHHEM
KOHILICHTPAllUd HOCHUTEJIEH TOKA — DJIEKTPOHOB, IEPELIEAIINX B 30HY IIpoBoauMoctu. IIpu yBe-
JUYEHUH TEMIIEPATYpPbl UX KOJUYECTBO DKCIIOHEHIIMAIBHO BO3PACTACT, [IOATOMY CONPOTHBIICHHE
YHUCTBIX MTOJIYIIPOBOJHUKOB YMEHBILIAETCSA C POCTOM TEMIIEpaTyphI.

[TpoBOAHMKHN UMEIOT APYTYIO 30HHYIO CTPYKTYpy. BaleHTHBIE 2JIEKTPOHBI 3alOIHIIOT 30HY
IIPUMEPHO Ha TMOJIOBHHY, IIPU 3TOM JIEKTPOHBI MOTYT CBOOOJIHO NepeMeIaThCs Mo IeHCcTBUEM
BHEIIIHET0 3JIEKTPUYECKOro MoJid. B MpoBojHNKE KOHLIEHTpAIUs CBOOOAHBIX 3JIEKTPOHOB HE 3a-
BHUCHUT OT TEMIIEPATyphl — B ’TOM OCHOBHOE OTJIMYUE IIPOBOJHUKA OT IOJIYIPOBOAHUKA U TUIJICK-
Tpuka. C poCTOM Temneparypbl YBEIMUUBACTCA aMIUIMTY1a KoJeOaHUH MOHOB, YTO BEJET K CHU-
KEHHUIO JUTMHBI CBOOOAHOTO Mpo0era 3J1eKTPOHOB MPOBOJUMOCTH B MeTasuie. [Ipu aTom anekTpu-
4ECKOE CONPOTHUBIICHNE IPOBOJHUKOB YBEIIMUNBACTCSI.

t Rr[p er
0,113 2,51
26 0,127 1,56
31 0,13 1,256
36 0,132 1,05
41 0,135 0,88
46 0,137 0,75
51 0,14 0,66
56 0,141 0,54
61 0,143 0,46
66 0,144 0,38
71 0,146 0,32

Jnst monTBep KAeHUs ATOro ObLTa cOOpaHa ycTaHOBKa (puc. 2).

6

Puc. 2. Dnexrpudeckas cxema: 1 — peryImpyeMblid HICTOUYHUK mocTossHHOTO HanpspkeHus (0...+15 B);
2 — 3NeKTpoHArpeBaTelb; 3 — Tepmonapa; 4, 5 — uccieryeMble 00pasiibl MPOBOAHKUKA U TIOMYIIPOBOAHHKA,
6 — 0110k «lccnenoBanue TeMITEPaTypHOH 3aBUCHMOCTH COTIPOTUBIICHUSI IPOBOHUKA
1 TIOJTYIIPOBOAHHMKAY; 7 — MepeKIItodareis; 8 — 6ok «Kimrow»; 9 — mudpoBoii MyJIBTUMETP B PEKAME
U3MepeHus conpoTuBieHus (pescum 2 2 kOm, 6xodvt COM, V), 10 — uudpoBoit MyTETUMETP
B PEIKUME M3MeEpeHHs TemiepaTypsl (pescum °C, 6xoowl 5)
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Puc. 3. MonTaxknas cxema

Ha rpadukax (puc. 4) Mbl BUIUM COMPOTUBIICHUS MPOBOJHUKA U TIOTYMPOBOJHUKA OT TEM-
nepaTypsl 1 uX TepMmudeckoro koddduimenta conporusienus (TKC).

Rnp Rnn
0,15 3
(]
0,145 /o 25
0,14 ,)é,
0,135 % ?
/ 4 FRnp
0,13 s 4 Rnn
/ ——CTeneHHaa (Rnp) \0\
0,125 1 & —— NTuHelHaA (Rnn)
n i R
0.12 wHelHas (Rnp) 0\\‘
0,5
0,115 * L 4
L ‘\‘
0,11 T T T ] 0 T T T

a 20 40 60 80 a 20 40 60 B0

Puc. 4. I'padukn 3aBUCIMOCTH POBOTHUKOB U TTOJIYIIPOBOIHUKOB OT TEMIIEPATYPHI

Tepmuueckuii Kod)PUITUEHT COMPOTUBIIEHUS PACCUUTHIBAETCS 1O (hopmyIie
a=K,/R, .

Jus nposoguukos TKC: oy, = 0,08 * 107 ;

mtst morynpoBoaauko TKC: oy, = 0,2 * 1072,

Takum 00pa3oMm, ¢ TOYKH 3pEHUSI 30HHOH TEOPUHU 3TO OOCTOSTEIHCTBO OOBSICHUTH JIOBOJIHHO
MPOCTO: C MOBBHIIICHUEM TEMIIEPATYPHI PACTET YHUCIO JIEKTPOHOB, KOTOPHIE BCIEICTBUE TEILIO-
BOT'O BO3OYXKICHHS TMEPEXOAAT B 30HY MPOBOAUMOCTH. TemmepaTypHbIi KOd(PGUIIMEHT COMpo-
TUBJICHUS TIOJTYIPOBOAHUKOB BBIIIE, YEM Y TIPOBOTHHUKOB.
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THE STUDY OF THE TEMPERATURE DEPENDENCE OF THE RESISTANCE
OF THE CONDUCTOR AND SEMICONDUCTOR

On the physical characteristics of conductors and semiconductors. An experiment was conducted, as
a result of which the dependence of resistance on temperature of these types of substances was revealed. It
has been established that conductors have a linear relationship, while semiconductors have an exponen-
tial dependence.
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METO/AbI UBSMEPEHUSA BHYTPEHHET'O COITPOTUBJIEHUSA
Onucanvt Memoovl usmepeHust GHYMpeHHe20 CONPOMUGLeHUs UCTOYHUKA NOCMOAHH020 moKa. M3me-
PEeHUS NPOBOOUNUCH 8 YCIOBUAX PedsibHO20 U BUPMYANIbHO20 3KCHepuMenmos. Pesynomamol oopabamuiga-

auce 6 npoepamme EXCEL.

st pacuera nenei mOCTOSIHHOTO TOKa UCTOJb3yeTcs 3akoH OMa Jutst moaHoM e [1]

I=—%
R+r

(1)

rae r — BHYTPCHHCC COIIPOTUBJIICHUEC NCTOYHHUKA TOKA, R — COIIPOTUBJICHUC BHEIITHEN I CIIN.
3anumem ypaBHenue (1) B Buje

e=Ir+IR=Ir+U,, (2)

rae U — najieHue HanpsKeHUs Ha conpoTuBiieHUd R. Beipazum Uy
Up=¢—1Ir. 3)
Jns ompeneneHuss BHYTPEHHETO COMPOTUBIICHUS MCTOYHMKA TOKA 3aMbIKAlOT Kirod. [Ipu
3TOM B L[EMK MOXHO YCJIOBHO BBIIETUTH JIBAa Y4aCTKa: BHEIIHHUH (TOT, KOTOPBII MOAKIIOYEH K HC-

TOYHUKY) U BHYTPEHHHH (TOT, KOTOPBIM HaXOAUTCS BHYTPU UCTOYHHMKA TOKA). M3 ypaBHeHuUs (2)
BBIPA3UM BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA

r=2""R (4)

Onpenenuts BHYTpPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA MOXHO IpaMuecKUM METOAOM.
3aBUCUMOCTD HaIpsDKEHMs Ha Harpy3ke Ug OT TOKa B MICAILHOM ciydae JuHelHa (puc. 1). 9to
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cienyer u3 ypaBHeHus (3). Cuily Toka KOPOTKOTO 3aMbIKaHHUsS ONPEIEISAIOT M0 TOUKE Iepeceye-
Hus rpaduka ¢ ocblo abcmucc. B aTom ciydae BHemHee conpoTuBieHue R = 0 1, cieqoBaTeNbHO,
HaIpspKEHNE Ha BbIXoJie UCcTOUHMKA Ug = 0 1 ypaBHeHue (4) IpuMeT BUJ

£
r= T S))
Ur
&
I, 1
Puc. 1
MonHOCTh TOKa BO BHEILIHEH 1€MK paBHA
P=I’R (6)
Wi
&2
et 7

N3 dopmyn (6) u (7) BUAHO, UTO TIPH KOPOTKOM 3aMblkaHuU 1ienu (R—0) u mpu R— 90 3ta
MOIIHOCTh paBHa Hyito0. [Ipu Bcex Apyrux KOHE4HbIX 3HaYeHMsIX R mouHocTh P> 0. Cinenosa-
TeNbHO, PyHKIMS P MMeeT MakcuMyM. 3HadeHue R, COOTBETCTBYIOILEE MAKCUMAIbHOM MOIIIHO-
CTH, MOXHO NOJIY4UTh, U depeHupys P; no R v npupaBHUBasl IEPBYIO IPOU3BOIHYIO K HYJIIO

B _ &|(R,+rf —2(R,+7)R]
dR (R0 + r)4

=0. (8)

VunthiBas, 9TO0 R ¥ r Beera MONOXKUATENbHBL, a & # (), mocine HeCIOKHBIX anreOpandecKux
npeoOpa3oBaHuii U3 GopMyIsl (8) MoIyduM

R =r. (9)

[TepBbIil SKCTIEPUMEHT BBITIOHSIICS 10 POTpaMMe, MPeI0CTaBIeHHON GupMoin «DU3UKOHY.
BI/IpTyaJIBHbII‘& OKCICPUMCHT UCIOJIB30BAJICA IJId CO3AaHUS UICATTU3UPOBAHHBIX yCJIOBI/Iﬁ BBITIOJI-
HeHus uccienoBanus. [lpu 3ToM B BUPTyalbHOU cpele peaan3oBaiach METOAMKA BBIIOTHEHUS
(U3HUECKOTO IKCIIEPUMEHTa, KOTOPYIO HEBO3MOXKHO PEaIM30BaTh B YCIOBHIX pEabHON J1abopa-
topun. Cobupanachk MeKTpUYecKas 1eMb, IOKa3aHHAas Ha pUC. 2.
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E llenu NoCcToAHHOr O TOKA !EI E
€| 2
1uiu L0
L] : I L]
I — .
F
L] - + B L]
7.4 38
L] - L]
L1 LT
H‘CDI‘IFZIDTHEH‘IEHHE
EHEWHER Leniv
INEMEHTEI
E— CueT OYUCTHTE
— | e | e —
A R=3.80mM T VT
9, & 3] {1

Puc. 2

[Ipon3BoauaUCh U3MEPEHHUS CUIIBI TOKA U HANPSDKEHUS! B 3aBUCUMOCTH OT BEJIMYMHBI BHEII-
HEro CONMPOTHUBIICHUSA. 3HAYEHUSI BHEIIHETO CONMPOTUBIIEHUS U3MEHsUTUCh OoT 2 Om 10 20 Owm. Ilo
dopmyie (7) paccuuThIBATIACH MOIIIHOCTH TOKA BO BHemiHel nernu Py. U3 rpaduka B, = f (R) U 110
dopmyne (9) ompenenunu BHYTpEHHEE CONMPOTHUBICHUE MCTOYHMKA MOCTOSHHOrO TokKa. [lomy-
YEHHOE 3HAYEHUE COBMNAJIO C YCTAHOBOYHOU BEJIMUHMHOM.

BTtopoii SKCTIepuMEHT BBITIOHSIICS Ha Ta0OPaTOPHOM KOMITIEKCE «DIEKTPUUIECTBO U MarHe-
TU3M». DJIEKTpUUECcKas Ielb coOupanach 1o cxeme, MpeacTaBiIeHHON Ha puc. 3. Mcnons3oBaics
pEryJIMpyeMbIii UICTOYHHMK MOCTOSIHHOTO HanpspkeHus «0...+15 By». 3HaueHus BHEIIHEro compo-
TuBJIeHUA n3Mersuck oT 100 Om no 550 Owm.

Puc. 3

BenuunHa BHYTpEHHEro CONPOTUBIICHHUSI UCTOYHUKA MOCTOSHHOIO TOKA PAaCCUUTHIBAIACH 110
dopmyie (4). Pe3ynbraTel U3MEpEeHU U pacyeToB MPEACTABICHBI B Ta0IHIIE.

Pe3yibTaThl H3MEPEHUH H PACYETOB

¢, B U, B 1, mA r, OM

10 9,83 96,8 1,76+0,15
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Crnenyromuii MeTo 1 U3MEPEHUsI BHYTPEHHETO CONPOTUBIICHUSI UCTOYHHWKA TOKAa OCHOBAH Ha
aHanu3e rpaduka 3aBUCUMOCTH HAIPSDKEHUS OT CUJIBI TOKa B 1ienu. ['paduk 3aBucumoctu Ug(])
6bu1 moctpoeH B nporpamme EXCEL (puc. 4). ITo ¢popmyne nuHuN TpeHaa ObUIN HalIeHbl TOYKH
MepeceueHusl ¢ OCSIMHU.

4 N\

\ —Pspl
\
JInHenHan

\
\ (Panl)
y =-0,0015x + 9%\

R?=0,9949

Puc. 4

Cuny Toka KOPOTKOTO 3aMbIKaHHsI ONPEAeNUIN 110 TOUKe MepecedeHus rpapuka ¢ ochio adc-
rucc (puc. 1) u mo gopmyse (5) paccuutany BeTHUNHY BHYTPECHHETO COMPOTUBIECHUS UCTOYHHUKA
ToKa. [TonmyyeHHO€E 3HaUeHHE COBNAJIO C BEIMYMHOM, TOJTYYEHHOM B XOJI€ SKCIIEPUMEHTA 2.

CHnuCoOK MCI0JIb30BAHHOM JIUTEPATYPbI
Tpodumonra T.U. Kypc duzuku. — M.: Axanemus, 2007. — 558 c.

V.S. Melechov, A.S. Sabashnyuk
Dalrybvtuz, Vladivostok, Russia

METHODS OF MEASURING INTERNAL RESISTANCE

This paper describes methods for measuring the internal resistance of a DC source. The measure-
ments were carried out under the conditions of a real and virtual experiment. The results were processed
in the EXCEL program.

Caenenue 00 aBTopax: MenexoB Brnaaucnas Cepreesud, e-mail: masandraprim@gmail.com;
Cabamatok Annpeii Cepreesud, rp. 9Mc-112.
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CYIOBBIE JIBUT'ATEJIM C SJIEKTPOHHBIM YIIPABJIEHUEM (CAJY)

Hccreoosanvi cydosvie dsueamenu GHYMpeHHe20 C2OPAnUs C SJIEeKMPOHHBIM YAPAGLeHUeM, UX npe-
UMYyWecmea, paziudust, RpUMeHeHue U usutecKue XapaKxmepucmuru.

B xoHne XX B. MUPOBO€ CYJI0BOE IU3EIECTPOECHUE MPUCTYNUIIO K MonbITKaM co3ganus CY
C DJICKTPOHHBIM YIIPABJICHUCM, IIPU 3TOM TIJIABHBIMU LCIAMHA 6BIJII/I IMPpU3HAHBI: O6€CH€‘-I€HI/IG
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KECTKUX IKOJIOTMUECKUX II0Ka3aTesell B CBSI3U C IOCTOSHHBIM Y)XKECTOYEHHMEM DKOJIOTMUECKUX
HOopM 110 TuHUU IMO 1 penienne 3a1a4 1o TOMJIMBHOM SKOHOMUYHOCTH CYJOBBIX IU3EIICH.

Ha 23 xonrpecce CIMAK B 2001 r. B c€KIIMM KOMIUIEKCHBIX CUCTEM YIIPABJICHUS U MHTEN-
JIEKTYaJbHBIX JABUTATENICH OBLIN MPECTaBICHBI PE3YIbTaThl pa0OT BEAYIINX 3apyOeKHBIX (prpm
B 00J1aCTH CO3/1aHUS HOBBIX MOJIENel aAanTUBHBIX (MHTEIUIEKTYalIbHBIX) CY ¢ KOMIBbIOTEPHBIM
ynpasieHueM. CBeneHus 00 3TUX paboTax MyOIMKOBaIUCH B KypHaax «Marine Propulsiony,
«Diesel Facts», «Motor Ship» u B marepuanax kourpeccos CIMAK 2004, 2007 rr.

Leap uccaeroBanust — IPOU3BECTU 0030 ANEKTPOHHBIX CUCTEM YIPABIEHUS JABUTATEISIMU
C LIEJIBIO BBISIBJICHUS UX MPEUMYIIECTB KaKk HauOoJiee COBPEMEHHBIX CYAOBBIX YHEPreTHYECKUX
YCTAHOBOK. [[1s1 TOCTHMIKEHMSI TaHHOW EIW U3YYHJIM YCTPOMCTBO CYAOBBIX JABUTATENIEH C DIICK-
TpoHHbIM ympaBieHueM (CADY) mpoumsBoactBa dupm «Caterpillary(«Karepnumnepy»)(CILIA),
«MAN B&W» («<MAH [Iuzens u Typoo») (I'epmanus) u «Bsprcuns-3ynbuep» (Ounnsaams).

[IponsBoauTenu aBUrareney AABHO CTPEMUIIUCH K CO3JAaHUIO TaKOW CHUCTEMBI YIIPaBICHUS
JBUTATEIISIMU, KOTOpas obecrnieunsia Obl TMHOKOCTh B YIIPABJICHUH TTOaueld TOIIMBA U (pazaMu ra-
30pacnpesieNieHus. DTO MO3BOJIAET ONTUMHU3UPOBATh PabOTy IBUTATENS PUMEHUTENBHO K KaX-
JIOMY KOHKPETHOMY PEXHUMY C LENbIO JTOCTHKEHUS BHICOKOW SKOHOMHYHOCTH B ITUPOKOM JHara-
30HE Harpy30K U CKOpOCTEH, CHUKEHUSI SMUCCUM BPEIHBIX COCTABIAIOMMX BbIxjona. CoBpeMeH-
Hasi cucTeMa 3JIEKTPOHHOTO YIPaBICHHS CYIIECTBYIOIIMMH CHUCTEMaMH AUCTAHLIMOHHOTO aBTO-
matuuyeckoro ympasineHus (JAY) Bkimogaer B ce0si MHUKPOIPOLECCOP C MPOrpaMMHBIM
o0ecrnieueHrneM, OCYIIECTRISIONIUI pelIeHre ITUPOKOTO CIeKTpa 3a/1ay M0 YIPABJICHUIO TU3EIIEM.
OCVY]] (onexkTpoHHasi CUCTEMa YNPABIEHUS JABHUraTeleM). DTO «KOMIbIOTEp» nBuratens. OH
CUMTBHIBACT JaHHbBIE C JATYUKOB U NepenaéT yKa3aHUs Ha MCIOJHUTENbHbIE CUCTEMBI, 0Oeceyn-
Bas pabOTy ABUraTelsl B ONTUMAIBLHOM JJIsl HETO peXXUMe, U JIeNlaeT BO3MOXKHBIM JIJIS IBUTATEIISL:

- OTpEEeNATh CBOU U TEKYyIlHE HEHCIPABHOCTH, a TaKKe 00pabaThiBaTh CBOU JIaHHBIE, PErH-
CTPUPOBATh COOBITUS M 3aMUCHIBATh MX B MAMSTH;

- OIpEeNeNsITh HEUCIIPABHOCTH KOMIIOHEHTOB M HEKOPPEKTHbIE TTOKA3aHUS;

- OIPENENSTh KOPOTKOE 3aMbIKaHue (pa3phiB) B LIENU JATYMKOB U aKTYyaTOPOB.

VYcrananuBaeMbiii Ha C/IDY «Katepnusiep» MUKpPONPOIECCOP BHIMNOIHSAET MOBBIIIAIONINAEC
YPOBEHb KOHTPOJISI, KCIUTyaTallusl U pecypc ABUraTelis GyHKINU:

- BJIIEKTPOHHOTO PETYJSATOpa CKOPOCTH, MOJACPKHUBAIOIIETO 3a/laHHbIe CKOPOCTHOW M Harpy-
304YHOM PEKUMBI;

- YOpaBJieHUs Mo/1ayeil TOIMBA B COOTBETCTBUU C 331aHHBIM PEKHUMOM;

- (PUKCUPOBAHMSI 1 MOHUTOPHHTA OCHOBHBIX ITAPaMETPOB IBUTATENS M OOCITY>KUBAIOIIUX €ro
CHUCTEM,;

- OCYILECTBJIEHHSI aBApUHHO-TIPEAYIPEIUTEIBHON CUTHAIM3AIMH IIPU BBIXO/I€ TapaMEeTPOB 3a
YCTaHOBKY M cOpachIBaHHUsS 00OpPOTOB, JTUOO OCTAHOBKH ABUTATENsl MPHU CYIIECTBEHHOM IPEBBI-
LIIEHUH YCTAaHOBKH;

- (MKCcUpOBaHMS B MMaMATHU MPOLIECCOPa BCEX HApYIIEHHUH B paboTe ABUraTessl U BHE 3aBUCH-
MOCTH OT CpOKa JJaBHOCTH BbIJAuu MX Ha HKpaH, NOJIKIIOYAEMBbId K MUKPOIIPOLIECCOPY KOMIIbIO-
Tepa.

B Poccun komnanus OOO «llennenun Pycnanny» siBisieTcst oUIMaIbHBIM KCKITIO3UBHBIM
munepom kommnanuu «Caterpillary. Hagamo paGoT mo cuctemam 3JE€KTPOHHOTO YIpaBICHUS
IBYXTaKTHBIMH MaJlo000POTHBIMH ABUraTensiMu oTHocuTesa K 1991 ., B 2003 r. 66Ut mOCTpOE-
HbI U YCTaHOBJIEHbI HAa TaHkepax nepbie npurarenu 7SCSOME-C u 6SC70ME-C ¢ 31eKTpOHHBIM
ynpasieHueM. B ocHOBy 3nekTpoHHOM cuctembl «MAN B&W» paspabotana u 3ajgoxuia mpo-
rpaMMHOe oOecrieueHne. B 4ucio OCHOBHBIX KOMIIOHEHTOB CHCTEMBI TOIUIMBOIIOAAYU C THJIPO-
MPUBOZOM BXOJSAT T'MJIPOHACOCHI, UCIIOIB3YIOLINE MAclo U3 O0IeH cMa3Ku ABUraTels U MOIHU-
Marommue ero aasienue 10 17,5 MIla (amekTponpuBoAHBIC M IPUMEHSIEMbIC TIPU TTyCKE JIBUTATE-
) u po 25 Mlla ¢ npuBoznoM OT ABUratens. Beimyckanuch CyqoBbl€ ABUTATENM arperaTHON
MorrHocThiO OT 2400 o 15880 kBT cepun MC (MC-C). Kpuzuc 2008 . cTay npudauHON CBOpa-
YMBaHUsS Pa0OOT MO MPOU3BOJICTBY CYAOBBIX JBUraTEJICH.
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Cepus nurareneit mapku ME nepBoHauabHO BKIIIOYasia B ce0s1 CYZOBBIE MAJIOOOOPOTHBIE
nuzenu ¢ guamerpoM mwmHApa oT S00 mo 1080 MM, nuanazon momHocteit — ot 4000 mo mpu-
mepro 100000 kBt. OnHuM U3 OCHOBHBIX JOCTOMHCTB JIDY sBisercs Ooyiee HU3KUI pacxof
TOIUIMBA HA JKCIUTyaTallMOHHBIX peXuMax padoThl (B AuanazoHe MomHoctd oT 50 mo 85 % ot
MaKCUMaJIbHOW IIUTEIBHOM MOILIHOCTH), YeM B ABuratensx Mapku MC-C. MuHuManbHbIN pac-
xo11 ToruiBa B Mapke ME nmocTturaer npenenbHOM BeMMUUHBI-155 1/(kBT4), 4TO B HECKOJIBKO pa3
MEHbIIIe, YeM MUHUMAaJIbHBIA pacxon Tomnusa B Mapke MC-C.

B nBuratene «3ynblep» ¢ AIEKTPOHHOW CHUCTEMOM ympaBieHus, B ero moaudukamuu RT-
flex, BMecTO pacnpenenuTeNbHBIX BaIOB ¢ UX MPUBOIOM, TpanuimonHsix THB/I u ruapomnpuso-
JIOB BBIXJIOITHBIX KJIAIIAHOB BAXHEHIIUM M3MEHEHUEM B KOHCTPYKIUMHU ABUTATEINs CTAjJO BHEApeE-
HUE aKKYMYJIATOPHOM CUCTEMBI TOILIUBOIIOAAYH, cocTosAwmen u3 THB/I, coznaromero nasienue B
1000 Gap, akkyMyJIsITOpa TOIUIMBA U AJIEKTPOHHBIX KJIANAHOB, KOTOPBIE PACIPEACIISIOT TOIIJIUBO
1o (opCyHKaM U IO BCeH TOILTMBHOM CHUCTEME, M3-32 Yero BO3MOXKHO MPUMEHEHHUE 0ojee BBICO-
KOU CTENEHM CXKATHUS U «IIO3HEr0» BIPHICKUBAHUS TOIUIMBA, BCIEACTBUE YErO CHUJIBHO CHUKAET-
cs1 BBIOPOC BPEIHBIX KOMIIOHEHTOB B aTMOc(epy, TaKUX, KaK OKCHJI Cepbl U a30Ta(IIpUMEpPHO Ha
40-80 %), uto cooTBeTcTBYET HOpMaM IMO.

Poccuiickas komnanust OAO «KonomeHcKkuii 3aBO SIBIISIETCS Pa3pabOTUNKOM U OCHOBHBIM
MIPOU3BOJIUTENIEM COBPEMEHHBIX 4-TaKTHBIX CPEIHEOOOPOTHBIX ABUTATENEH C ra3oTypOWHHBIM
HAJJyBOM M OXJIQXKJIEHHUEM HaJJyBOUYHOIO BO31yXa. Pe3ynbTaThl MX HCCIEIOBAaHUI MO3BOJIMIN
CO3/1aTh HOBYIO MOJM(UKALIUIO IBUTATENIeH, YOBIETBOPSIOIIYI0 MUPOBBIE SKOJIOTUYECKUE Tpe-
6oBanwus. Jluratenu tuna YH26/26 Beimyckatorcst B V-o0pa3Hom ucnonHenuu (8, 12 u 16 mu-
JUHIPOB). B 3aBHCMMOCTH OT 4acTOTHI BpaiieHus kojeHdatoro Bana (750—1100 o6/mun), uncia
WIMHAPOB U (opcupoBkU MO cpenHemMy 3()(EeKTUBHOMY NABJICHUIO JBUTAaTEIM OXBATBHIBAIOT
nyara3oH MoImHocTel oT 588 mo 4412 xBrT.

AHaln3 U3y4eHHOTO MaTepHasa MoKa3bIBaeT, YTO MUOHEPAMHU B O0JIACTH BHEAPEHHS CUCTE-
MBI 3JIEKTPOHHOTO YIIPaBJICHUSI CTAJIHU 3apyOeKHbIE MPOU3BOAUTEIH, UTO TO3BOJISIET CAEaTh Clie-
IYIOIME BBIBOJBI:

1. B omninume OT KIacCUYE€CKOM KOHCTPYKIIMU JU3€ENIs, B IBUTATEISAX C 3JEKTPOHHBIM YIIPaB-
JICHUEM pacHpeleTUTEIbHBIN Bajl OTCYTCTBYET, €ro (DYHKIHMH BO3JIOKEHBI HA MHUKPOIIPOLIECCOP-
HYIO CHCTEMY YIIPABIICHHUSI, BXOJHBIM CHTHAJIOM KOTOPOM SIBISIETCS CUTHAJ OT AJIEKTPUYECKOTO
JaTYMKA [10JIOKEHUSI KOJIEHYaTOr0 BaJla AU3EII.

2. HaBcex CIDY AOCTUTHYTO CYIIECTBEHHOE CHMKEHHE SKCIUTYaTallMOHHOTO pacxoa ToM-
JIMBa, TEMIepaTypbl OTPaOOTABIIMX T'a30B U BPEIHBIX BHIOPOCOB. YIIYUIIEHBI IyCKOBBIE M TOP-
MO3HBIE€ XapaKTEPUCTHKH, MOBBIIICHA KUBYYECTh U HAJIEKHOCTh OOHEKTOB MPUMEHEHHUSI.

3. I'maBHas oTiMunTENbHAS OCOOCHHOCTD «MHTEIIEKTYAIbHBIX)» ABUTATENICH COCTOUT B TOM,
YTO CBOMCTBA AJaNTUBHOCTHU JOCTUTAIOTCS YBEJIMYEHHEM 4YHCIIa YIPABISEMBIX 3JIEMEHTOB IO
CPaBHEHHUIO C CYUIECTBYIOIIMMH ABUTATENSIMU, YTO MPEAONPEAESAET IPUMEHEHUE Y HUX CUCTEM
ABTOMATUYECKOTO YIPABJIEHUS HOBOT'O THUIIA.

4. B kaxaom ciaydae C/IDY mMoxkeT ObITh MaKCHMAIBHO aIalITUPOBAH K KOHKPETHOMY IIPO-
€KTy CyJHa.

5. Pa3BuTHe MOPIIHEBOTO JBUTATEIECTPOCHHS BCTYIHIIO B HOBYIO (ha3y CO3/IaHUs, BBITyCKa
Y DKCIUTyaTalluH «CYMEePUHTEIUIEKTyalIbHBIX» ABUTaTese HoBoro nokojienus (VI-nokonenue).
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IIYTHU PEAJINBALIUU DOHEPI'OCBEPEXXEHU A

Paccmompensr nekomopuie 803mod1cHble nymu pearusayuu 3Hepeocbepedcenus 6 6bimy u Ha npeo-
npuamusx. Onucanvl d1emMenmvl YMHO20 00MA: OAMYUKYU OBUIICCHUS, NPUCYMCINBUS, OCBCUWEHHOCTU, UX
NPUHYUN OelCmBUs, cxembvl NOOKIIOUEeHUS U NPUMEHEHUe.

B nocnennee BpeMsi Kak HUKOTJA OCTPO CTOSAT BOMPOCHI SKOHOMHMH M MOBBILICHUS 3 dek-
TUBHOCTU HCIIOJIB30BAHUA JJICKTPOIHCPIUU. I[JIH peIICHU JTUX 3aJdaq p33pa6aTbIBaIOTC$I u
BHEJPSIIOTCSI HOBBIE dHEprocoeperaronue Texuonoruu. M k ux yuciy, 0eccnopHo, OTHOCUTCS U
cucreMa «yMHBIH tom» [1]. [ peanuzanuu sHeprocoepexeHust B ObITY U Ha MPEANPHUATUSAXK, B
YaCTHOCTH, JIJIi aBTOMATHU3aI[MM OCBELIEHUS MCIOJIB3YIOTCS NAaTYUKH M Pa3HOOOpazHasi CEHCOp-
Has TEXHHUKA. JDTO MOTYT 6BITB AATYUKU ABUKCHUA, IPUCYTCTBHUA, OCBCIICHHOCTH.

JlaTuuk mpUCYTCTBHSI — 3TO Pa3HOBUAHOCTH JaTuuKa JABMKeHUs. OHU pa3fensioTcsl Ha He-
CKOJIbKO BHJIOB I10 CIIOCOOY OMpe/eNeHHs IBMKEeHUsI B o0nacTH neiictBus. Yame Bcero mpume-
usrotcst uHppakpacueie (MK) narunku. UK-gatuuku npucyrcrBusi, B oTinare ot MK-gaTtankos
IBIDKEHUS, (PUKCHUPYIOT Ja)Xke OueHb MEJKHE JIBUKEHHS, MPOUCXOISIINE B Ipenenax padoueit
30HBI AaTtyuka. [lokaurBaHue TOJNOBBI, ABM)KEHUE PYKH HaJ KIaBHATYpOW, IBHKEHHE KOMIIBIO-
TepHOfI MBIIIHU, IMPOCTO HOBOPOT TEJIa U MPOYHUC HE3HAYUTCIBHBIC IBUKCHUSA, COBCPIIACMEIC,
OOBIUHO, JIFOJIEMH, KOTJIa OHU CUIIAT WJIM CTOAT, HApUMep, B orice UK JJOMa, — BCE 3TU JIBHXKe-
HUS MH(paKpacHBIA JAaTYUK MPHUCYTCTBUS (PUKCUPYET KaK MPU3HAKH TOTO, YTO B MOMEIICHUHU
MPUCYTCTBYIOT JIFO/IH.

JlaTuuku NBYWDKEHUST — yCTPOWCTBA, (DMKCHPYIOIIHME MepeMelnieHne 0O0bEeKTOB U, KaK CIe[-
CTBHUE, 3aMbIKAIOIIME IIenb JJs BKIOYeHHs cBeTa. CyIecTBYeT HECKOJBbKO THUIIOB JTaTYMKOB
IBIDKEHUS, HanOoJiee pacIpOCTpaHEHHBIH — MH(pakpacHbId NaTuuk ABMKeHHA. OH OTIIMYHO
MOAXOJUT JUIsl SKOHOMMHU DJIEKTPUUECTBA, IIOTOMY UTO BKIJIFOUAETCS U BBIKIIOYAETCS UMEHHO TO-
r71a, KoTJa 3To TpedyeTcs.

34



JlaTuuku MBUKEHHS] U TPUCYTCTBHSI aBTOMATHUYECKH BKIJIFOYAIOT/BBIKIIIOYAIOT OCBEIIEHUE B
MOMEIIEHUU B 3aBUCHMOCTH OT MHTEHCHUBHOCTH €CTECTBEHHOTO MOTOKAa CBETa W/WIHU MPUCYT-
cTBus moaei. [IpuHIuT uX AecTBUSI OCHOBAH HA PETUCTPALMU U3MEHEHUS WH(paKpacHOTO U3-
Jy4eHUs!, BBI3BAHHOTO MEPEMEIICHUEM WM JIEATeIbHOCThIO YenoBeKka. BO3MOXHBIM 3TO Jenaer
MACCUBHASI TEXHOJOTHS HHPPAKPACHOTO HM3IYYCHHs: BCTpoeHHBbIe IR-maTumku mpousBOIAT 3a-
MHACH TETUIOBOM paJiMialiiil ¥ TpeoOpa30BhIBAIOT €€ B U3MEPSIEMBIN dJIeKTpUuUeckuil curdai. Jlroau
U3IY4aloT TEIUIOBYIO SHEPTHIO0, CIEKTP KOTOPOW HAXOAWUTCS B MH(PPAKPACHOM JHUAra3oHe M
HEBUJUM YEJIOBEUECKOMY Triasy [2].

Ha cxeme monkiodyeHus naTuuka ABMKEHUS (puc. 1) n3o0paxkeHsl: BXoa (a3bl (U1 BKIO-
YEHUsI OCBEIICHUS M MUTAHKUS BHYTPEHHEW CXEMbI) — KOPUYHEBBIN (YEPHBIN) TTPOBOI, HOMb (17151
MUTAHUS DJIEKTPOHHON CXEMBI JaTYMKa, JJIs MUTAHWS OCBEUICHUS HE HCIONb3YeTCs) — roryooi
(3enensIi, cuHUH), BBIXOJ (Da3bl (MOIKIIFOUEHHE HArPy3KH) — KpacHbIi. [Ipu monaganum oObekTa
B 30HY OOHapy>KEHHsI IPOUCXOAUT CpabaThIBaHUE JAaTUMKa, a 3aTeM U 3aMbIKaHUE KOHTAKTa peJie,
YTO IPUBOJUT K MPUXOY (a3bl Ha JTaMIy U COOTBETCTBEHHO — K BKIIFOUCHHIO JIAMITBI.

[aT4yvK OCBEUWEHHOCTH
WNK DaTYUK OBUKEHKUA
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Puc. 1. Cxema nonkirouenus UK-gartunka IBrKeHAS

‘-Iame BCETroO I/IK-I[aT‘II/IKI/I ABUXKCHUS MMPUMCHAIOTCA IJId OCBCIICHUSA I1OABAJIIOB, MOPO3UJIb-
HBIX KaMep, JJECTHUYHBIX MPOEMOB, JIN(PTOBBIX XOJIJIOB, TAPKUHTOB, T.C. TaM, TJI¢ JIOJIU TOSBIIS-
I0TCS ATTU30IUYECKU.

JlaTuuk OCBEIICHHOCTH, WIIH CYMEPEUYHBINA BBIKIIIOYATEIb, — 3TO YCTPOMCTBO aBTOMATHUECKO-
ro yIpaBJICHHUsS WCTOYHWKAMH CBETAa B 3aBUCHUMOCTU OT YPOBHSI OCBEIICHHOCTH OKPY>KAIOIIETO
MpOCTpaHCTBA. MHBIMU CIIOBaMH, JATYMK OCBEIICHHOCTH — 3TO BBIKJIIOYATENb, PaOOTAOIMINN B
ABTOMAaTHUYCCKOM PECIKHUME, BKJHO‘-IaIOH_[I/Iﬁ )41 BBIKJIIO‘-IaIOH_[I/Iﬁ CBCT IIpU OOCTHIKCHUU OIPCACIICH-
HOM CTEIEeHU OCBEIICHHOCTH B MECTE €ro YCTaHOBKH. B HacTosiiee Bpems JUIs YIMYHOTO OCBe-
IMCHUA YallC BCCTO UCIOJIB3YIOT HATUMKHU OCBCHICHUS. OHI/I Jar0T BO3MOXHOCTH 3KOHOMHUTH
AIEKTPOIHEPTHIO, a TAK)KE aBTOMATH3UPYIOT IMOJKITIOYCHNE OCBEIICHUS MPU HACTYIUICHUH TEM-
HOT'O BPEMEHHU CYTOK [3].
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[Tpunuun paboThl KOHCTPYKLUHU JTaTYMKA OCBEIEHHOCTH MPOCT — MPU U3MEHEHHH IapameT-
poB QoTodIEMEHTa cpabaThIBaeT MOPOTrOBOE YCTPOMCTBO — KOMITAPATOP, KOTOPHIN MOJAET CUTHAI
Ha BBIXOJHOE YCTPOMCTBO (pene), U OHO BKJIOYaeT ocBemnieHue. Ha puc. 2 paccmorpena cxema
MOJIKJIIOUEHUSI JaTUYHMKA OCBEIIEHHOCTH: K JlaMIle MOJBENEH HyJeBOW mpoBoX (cuHMil) u dasza
(xpacHbIi1), mpoxoasIIas yepe3 JaTYUK OCBELICHMS.

DoTopene

Daza

Hone

Puc. 2. Cxema MOOKIIOYEHNS JATYNKA OCBEIIEHHOCTH

Yaie Bcero JaTYMKU OCBEHIEHHOCTH YCTaHABJIMBAIOTCS B MECTaX, /i€ B CBETJIOE BpEeMs CY-
TOK IPOCTPAHCTBO OCBEIIAETCS €CTECTBEHHBIM CBETOM, a IIPU HACTYIJIEHUU TEMHOTBI — JIEKTPH-
yeckuM. K TakuM mMecTaM OTHOCSTCS: MOXBE3/bl )KUIIBIX JIOMOB, BbE3Ibl B rapaxu, TPOTyaphl,
aBTOJIOPOTH, BUTPUHBI Mara3uHoOB U T.II.

B koHuenmuu «yMHOro JOoMa» 3aKII0YalOTCs TaKue KadecTBa, Kak pecypcodPPeKTUBHOCTD,
HKOHOMHUSI, a Takke KoMpopT u Oe3omacHOCTh XWiIbloB. B Poccun «ymHas» TeXHUKAa HAYMHAET
MPHKUBATHCS, XOTh U MEUVIEHHO, B CHJIy OTCYTCTBHSI IOHUMAHUSI TEXHOJIOTHH U €€ BO3MOXKHO-
CTEH, CBOIO POJIb UTPAET U MEHTAJUTET, HEXKEJaHUE PYCCKUX JIO/IEH KUTh KOM(POPTHO U COBpE-
MeHHoO. [[ns mogaepxkaHus yMHOTO JoMa TpeOyeTcss KaUeCTBEHHOE M MOCTOSTHHOE TEXHHUYECKOe
o0CITy>)KUBaHHE, C YeM TaKKe€ MOTYT BOSHUKHYTbH MpoOieMbl. HecMoTpst Ha 3T0, 10 MHEHHUIO Clie-
LUATKCTOB, HHTEPEC K DJIEMEHTAM «yMHOT'O JIOMa» C KaXKIbIM TOJIOM OYyJEeT YBEITMUUBATHCS.
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AJIbTEPHATUBHASA SGHEPT'ETHUKA

Paccmompenvr anvmepnamusHvie cnocobvl noryuenus dHepeul, 8 YaCmHOCmu, OUOMONIUGHbIE dHED-
eopecypcswl, makue, Kax: duoouzenv, OUOIMAHO, MEPAoe OBUOMONIUBo (buomacca u omxoovl nepepa-
b6omxu buomaccel), buoeas. OmoeabHo NOOPOOHO PACCMOMPEH CNOCOO NOJYYEHUS DHEPSUU C NOMOULLIO
gomocunmesa 3enénvix pacmenuil. Taxoce uzyuenvl CHOCOObL NPUMEHeHUsT OUOMONIUGHBIX IHEP2OPeCyp-
€08 U UX NOMEHYUAT UCNOTbIOBAHUS 8 COBPEMEHHBIX PeaUsX.

DHeprus UrpaeT BaKHEHIIYIO POJIb B Pa3BUTUHU MPOMBIIIEHHOCTH. BeuHoe NBIKEHUE Mpo-
rpecca U IMOBBIIAONIASACA TEXHUYECKasi OCHAIIEHHOCTh TpeOyeT OT 4yeloBeKa HaXOAUTh HOBBIE
CHOCOOBI OJTyYaTh PHEPTHUIO C HAUMEHBIIUMH 3aTpaTaMi. MBI IEpenuid OT UCTOIb30BAHUS YIJIs
K ucnoab3oBanuio HedTr. Ho 3amac yriieBomopooB He O€CKOHEUEH, MUPOBOM 3amac HEPTH CO-
craBisier 1,726 TpaH Oappeneil, KOTOPbIX XBATHT NMPU HBIHENTHEM YpPOBHE MOTPEOJICHHS Ha
53 ropa.

BbIX00M W3 CIOXKUBIICHCS CUTYyalluu SIBIISETCS ajlbTepHATUBHAS SHEPreTHKa. AJbTepHa-
THUBHAS DHEPTeTUKA — COBOKYITHOCThH CITIOCOOOB TMOTYYEHUS YHEPTUH 33 CUET UCTIOIB30BAHUS BO3-
OOHOBJISIEMBIX UCTOYHUKOB SHEPTUU C HAUMEHBIIIMM BPEIHBIM BO3JICHCTBUEM ISl OKPYXKAIOIIEH
Cpelbl. DHEPropecypchl MOKHO MOJIYYUTh PA3TUYHBIMU CIIOCOOAMH: OT MPEoOpa3oBaHUsS dHEP-
run CoJsiHLA, CHJIBI MIPHJIMBOB, MOILIM BOJH M PEK, TEIJIOBOM 3HEPTUU TOPSYMX HCTOUYHHUKOB JI0
MOJIy4eHHUs1 OMOTOIUIMBA U3 PA3IMYHBIX CEIbCKOXO03SHCTBEHHBIX KYJIbTYp WU C UCIOJIb30BaHUEM
(dhoTocuHTE3a 3€NIEHBIX PACTEHUH.

broronnuBo nmonxpasnensercs Ha Kuakoe (Onoausenb, OnodTaHo), TBEpAOE (OMomacca 1 OT-
XOJIbI TIepepadoTKH Ouomacchl) M Ta3o00pasnbie (Ouorasz). Cxema MPOW3BOJCTBA OMOIU3EISA
npenacrasieHa Ha puc. 1. [IpuMmensieTcs B KauecTBE PETYISIPHOTO TOILTUBA MITH KE B CMECHU C JIU-
3eNbHBIM TOIJIMBOM B JIBUTATEINISIX BHYTPEHHEro cropaHus. broan3enbHOE TOTUIMBO MMEET Psif
MIPEUMYIIIECTB:

- cropaeT 0e3 TOKCUYHBIX OTXOJIOB;

- 00JaaeT XOpPOUIMMH CMa304YHBIMU CBOMCTBAMU B CPaBHEHHH C MHUHEPAIbHBIM JTU3EIbHBIM
TOTUIUBOM;

- METUJIOBBIN 3 Up pa3znaraercs B OKpy»Karolieil cpeze 3a 3 Hexnenu 110 90 %;

- TSl IPOU3BOICTBA OMOU3ENst HEOOXOAUM JIUIIIb HCTOYHUK OPraHMYECKOTO ChIPhSI.

B Hacrosimiee Bpems OonbInast yacTh OMOITaHOIA MPOU3BOaUTCS U3 KyKypy3sl (CIIIA) u ca-
xapHoro TpoctauKa (bpasunus). [lonyuyenne 6uo3TaHoma U3 APEBECUHBI rpadUUECKU MOKA3aHO
Ha puc. 2. DTaHOJ KaK UCTOYHUK DHEPTUU SBISETCS MEHEE YHEProeMKHM, yeM OCH3MH: mpober
MamH padoraronux Ha E85 (cMeck 85 % stanona u 15 % OeH3uHA) HA eAMHUIY 00BEMA TOTUIH-
Ba COCTaBIIAET IpUMeEpHO 75 % OT mpolera CTaHAApTHBHIX MalIiH. Ha uncToM sTaHose MoryT pa-
06oTath TOJBKO aBTOMOOWMNM ¢ aurarenem tumna «Flex-Fuel» (¢ rubkum BBIOOpOM TOMIMBA) —
puc. 3.

XOTsl 1 MOXHO TIPOCTO CHKUTaTh OMoOMaccy, BBITOJHEE MPOBOAUTH MUPOJIU3 — BHICOKOTEMIIE-
paTypHBIi TEPMOJIH3 YIIIeBOAOpo10B. Hanbonbine KOHIIEHTpaMi B Ta3000pa3HbIX MPOIYKTax
MUPOJIN3a UMEIOT: METHIIOBBIN CIIUPT, YKCYCHAsl KUCIOTA, alleToH, 6eH3on, Gypan u ap. Henery-
9He MPOYKTHI HEMOIHOTO MUPOJIN3a — KUIAKKE U MMAacCTO00pa3Hbie CMOJIbI. KOHEYHBIM MPOTYKTOM
MIOJIHOTO TMHPOJIN3a IPEBECHHBI SIBISIETCS JPEBECHBIN YTOJIb.
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Puc. 1. Cxema npousBoacTBa OMOAM3ENS U3 PACTUTEIBHOTO CHIPHS

HpeBecuna
WsMenbueHme O6paboTka mapom VY naneHue IMrHAHA Jluraun
—» —» M3 PaCTBOPUMBIX U pOYHne
BEILECTB > BemecTBa
A
PepuerTais Heltrpamusanps Kucnerii ruaponns
e <
v
Dypdyporn
Juctumsiuus

| 95%-# oTanon

Puc. 2. [lony4yenue 61o3TaHONIA U3 IPEBECHOTO CHIPHS
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Puc. 3. bnok-cxema TorumBHOI cuctemsl asurareis «Flex-fuel»

buoraz momy4aroT BOAOPOAHBIM WM METAHOBBIM OpOXKEHHEM OHMOMacchl B CIEUATBLHBIM
yCTaHOBKax — OuopeakTopax. buopeakrop moaiepxuBaeT KOM(OPTHBIE YCIOBHS JUIS pa3iararo-
X Ouomaccy OakTepuii TpEX THIMOB: OAKTEPUH THAPOJIU3HBIC, OAKTEPHH KHUCIOTOOOPa3yOIINe,
OakTepun MeTaHoOpasytomue. OYUIIEHHBI OT mpuMeceil Ouora3 siBisercst coOoi OuomeraH —
noJHbIN aHanor Metana. ChIpbEM SBISIOTCS pa3iiMyHbIe OTXObI MUIIEBOrO MPOU3BOJCTBA, B TOM
qucIie moOoYHbIE MTPOAYKTHI IPOU3BOCTBA OMOM3ENIS U CIICLAIbHbIC SHEPTeTUUYECKUE KYIbTYPHI.

OTaenpbHO XOUeTCs BBIICIUTH MOTEHIIMAIBLHO CaMblil BHITOJHBIA U3 CYIIECTBYIOIIUX CHOCO0
MOJTyYeHUsI PHEPTUU — C TIOMOIIBI0 (OTOCHHTE3a 3eNEHBIX pacTeHuid. g Hauama, yTo coOo0i
npenacTasiser npouecc Gorocunrtesa. Ilporneccsl CBETOBOro U TeMHOBOTO (POTOCHHTE30B MPOUC-
XOJISAIT B OCOOBIX OpraHeiiaX 3eJEHBIX pacTeHHH — Xjoporiactax. [ maBHBIM mporeccoM (HoTo-
CUHTE3a SBJISETCS MOTJIONIEHNE KBAHTOB BUAMMOIO CBETa CIENHUaIbHBIM MUTMEHTOM PAcTEHUHN —
xsopodumiom. Ha ceeroBoM sTane ¢poTocuHTE3a MPOUCXOAUT OKUCICHHE MOJIEKYIIbI BOAbI 10 O,
u Boccranosiieane NADP™ 1o NADP-II, njist 4ero nepBoMy MpoOIECe HEOOXOUM CHITbHBINA OKHC-
JUTENb, a BTOPOMY — CHIIBHBIA BOccTaHOBUTENb. O0a mpoliecca MPOUCXOAST MPH MOTJIOMEHUN
KBaHTa BUIMMOTO CBETa XJOPO(UIUIOM B ABYX pa3lei€HHbIX (OTOXUMHUECKUX cuctemax I/ u [.
Ha kaxnyro BoccTtanoBineHHYI0 Mosiekyiny NADP - II nmpuxoauTcs oJHa oOpa3oBaHHAsI MOJIEKYJia
AT®, uTo He MOXKET 00eCIeynTh NOTPEOHOCTH OCHOBHOTO Ipoliecca — BoccTaHoBieHue €0, 1o
yraeBonopoaos. IlosTomy B xsoporutactax (pyHKIMOHUPYET AOMOJHUTENbHBIA MEXaHU3M, o0ec-
nedrBaronmii GoTocuHTeTHUECKOE (hochOopUIpOBaHKEe, B KOTOPOM YYacTBYET TOJIBKO (POTOCH-
ctema [. Bech onucanHbIii MexaHH3M CBETOBOTO (DOTOCHHTE3a HA3bIBACTCS LUKIMYECKUM (HOTO-
CUHTeTHYeCKUM (hocoprmupoBanuem (puc. 4).

Onupasich Ha CETOTHSANIHUN mporpecc, uccienonarenssm Daniel Nocera u Pamela Silver u3
["apBapAcKOro yYHHBEPCHTETA YIAIOCh CO3aTh OMOHMYECKHUH JIUCT, KOTOPBIA MOXKET UMUTHPO-
BaTh MPOIIECC CBETOBOTO (DOTOCUHTE3A JIJIsl MPEBpaIleHUsT BUAMMOTO CBeTa B Onomaccy ¢ ahdex-
TUBHOCTBIO, TpeBbIIaromel 3pPeKTUBHOCTh pacTuTenbHOW KieTku B 10 pa3. IIpororumn Obut
Ha3BaH «Bionic leaf 2.0». Cucrema yxe ObuTa MCTHOJb30BaHa IS CO3AaHUS M300yTaHOJA, U30-
MEHTAHOJIa ¥ TIOJIUTUAPOKCHOyTHpaTa. VccnenoBarenu roBopsT, 4To OaKTepuH, UCIIOJIb3yeMbIe B
Bionic leaf 2.0, 3a kBt nmornomarot u3 230 000 1 Bozayxa 130 r CO,, utoObI mpousBectr 60 T
CIHpTA.
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Puc. 4. Huxn ¢porocunTeTnueckoro ¢pochopuimpoBanus

Poccus umeer OIrPOMHBIC PECYPCHI HC TOJIBKO MOJIC3HBIX HCKOIMMACMBbIX, ITOCEBHBIX HJ'IOH.[EI,Z[CIE,
3armacoB OMoOMacchl, HO U OTPOMHBIE TEPPUTOpUATIbHBIE TUIOIIAIU, HE BCErla €CTh BO3MOKHOCTh
crabmibHOo noctaBisaTh Ha OHII TpaguIoHHBIE SHEPrOHOCUTENH, Ha TIOMOIIb B PEIICHUH ATON
poOJIeMbl MOXKET NPUUTH (PEPMEHTHBIA THUAPOIN3 OMOMAacchl B OWopeakTopax. buopeakTop
TAKKC MOKHO YCTAaHABJIMBATh HAa NHUIICBLIX MPOU3BOACTBAX JJIA HepepaGOTKI/I 0TXO0a0B 6I/IOMaC-
cel. B Poccun arpokomruiekc €XeroaHo MpOU3BOAUT 773 MIIH T OTXOAOB, U3 KOTOPBIX MOKHO
oIyunTh 66 MIpPL M Guorasa, mwin okono 110 miupx kBT-4 snekrposHepriu; o6mas morpe6-
HOCTh Poccum B OmorazoBbeiX 3aBojax oreHuBaercs B 20 ThiC. mpennpusatuidi. besorxomanoe mpo-
HU3BOJACTBO ABJIACTCSA HaI/I6OJ'Iee 9KOHOMHYCCKHU BBITOAHBIM IIPOU3BOJACTBOM.

Hcnonp3oBaHre OMO3TaHONA B KAUECTBE TOILJIMBA MO3BOJISIET CHU3UTh MAPHUKOBBIN 3(DPeKT.
IIpy MoaepHU3aLMK CIUPTOBOIO IIPOU3BOACTBA U IEPEBOJE €0 UCKIIOUUTEIIBHO HA IIPUPOIHBIN
ra3 BO3MOXHO€ CHHKEHHE BBIOpOCa YIJIEKMCIIOTO raza coctaBiseT oT 28 mo 32 %. buoauzens
OKOJIOTMYCH, OH IMOABECPTacTCA MPAKTHUICCKHU MTOJTHOMY 6I/IOJIOFI/I‘-IGCKOMY pacmaay: B IOYBC UJIA B
BOJIE MHUKPOOpPraHU3Mbl 3a 28 nHel mepepabaTsiBaloT 99 % Ouonuzens. [10604HBIN MPOTYKT
MIPOU3BOJICTBA OMOAM3ENS — TIHMIEPHH — LIIMPOKO MCIONB3YeTCs B (hapMaKOJIOTHH, B CEIBCKOM
X035UCTBE KaK yno0peHue B cMmecu ¢ (ochopHOM KUCTOTOH.

YXyAmaronascs KoJIOTHIecKasi 00CTaHOBKa TpeOyeT OT 4eJI0BEYECTBA HAMTH HOBBIE CITIOCOOBI
MOJTyYEHHSI SHEPTrUH M HEPrOHOCHUTENEeH ¢ HaMMEHBIIUM BPEIOHOCHBIM BO3JEHCTBUEM Ha OKPY-
KAOIIYIO TIPUPOAY. MUpP CTaHOBHUTCS HA PENbChI COXpPAHEHUsT OMOC(Ephl OT MaryOHOTro BO3ZACH-
CTBHSI YCTApEBIIUX TEXHOJOTHH MPOU3BOACTBA U HCIHOJIB30BAHUS SHEPrOPECyYpPCOB, COBPEMEHHOMN
OHCPICTUKC H€O6XO[[I/IMO Pa3BUBATh HAIIPABJICHUA AJIbTCPHATUBHOT'O NOJIYYCHHA SHCPTUH.
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ALTERNATIVE ENERGY SOURCES

The article considers alternative methods of energy production, in particular biofuel energy resources
such as biodiesel, bioethanol, solid biofuels (biomass and biomass processing waste), biogas. Separately,
the method of obtaining energy using photosynthesis of green plants is considered in detail. The methods
of application of biofuel energy resources and their potential use in modern realities are also studied.
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KOMIIBIOTEPHOE MOAEJIMPOBAHHUE CTAPTA KOCMHUYECKOI'O MOJAYJIA
C IIOBEPXHOCTH JIYHbI

Ppaccmompena poccuiickas nynnas npoepamma, npou3gedensl pacyemvl U NPOAHAIU3UPOBAHbl 2pa-
QuKU KOMNBIOMEPHO20 MOOETUPOBAHUA CIMAPMA KOCMUYECKO20 MOOYs ¢ N08epXHOCU JIyHbL.

Poccuiickas nmyHHas nporpamma craptyer B 2021 r., IMEHHO Ha 3TOT I'oJl 3alVIaHUPOBAH 3a-
IIyCK KOocMuYeckoro amnmnapara «JlyHa-25» 1 TecTUpOBaHUS TEXHOJOTHMH MSTKOW IOCAJKU Ha
Jlyny (puc. 1).

[Iporpamma cocraBnena Muctutyrom kocmudecknx uccinenoBanuii (MKM) PAH no mopyye-
Huto Pockocmoca B 2014 r. MKW npemaraer ucnonb3oBaTh JIyHy Kak Hay4HbIN MOJIUTOH JUIS
MacIITaOHBIX AaCTPOHOMHUYECKHX M reodusnueckux uccienoaHuid. Ilpemaraercst co3math Ha
Jlyne ontHueckyroo o0CepBaTOPHIO U aBTOMATHUYECKUI pajloTeNecKON-UHTEPHEPOMETp, COCTOA-
LU U3 OTAEIBHBIX IPUEMHUKOB, PACIIPEAEICHHBIX 0 TOBEPXHOCTH JIyHBI.

Jlynnast mporpamma OyJeT coctosTh u3 3 stanos [1].

1-# atam (2021-2025 11.). OTpadoTka Bcex TexHomoruit Ha MKC, co3manue 6a30Boro Momy-
JIs1 OKOJIOTYHHOHM cTtaniuu. OKOJONTyHHAs OpOUTaIbHAasi CTaHIMS MOXET OBITh co3/laHa Ha 0aze
3J1IeMEHTOB poccuiickoro cermenta MKC.

2-1 atan (2025-2035 rr.). OTpaboTKa CPEeaCTB JOCTYyMa Ha MOBEPXHOCTh JIYHBI: MHIOTHpYE-
MbIe TONeThl ¢ obseToM B 2026 T. U Bbicaakoi kocMoHaBTOB (mocie 2030 r.; MIUTENBHOCTh —
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14 cyt) Ha noBepxHOCTH JIYHBI 1711 CO34aHMS U Pa3MELIEHUS MEPBBIX 3JIEMEHTOB MOCEIAEMOM
6a3pl. B mepuoa 2025-2030 rr. mpou3oiiieT pa3BepThiBaHWE HA OKOJIOJYHHON OpOUTE CIIyTHH-
KOB CBSI3H.

Puc. 1. Crannus «JIyna-25»

[Iporpamma cocraBnena Uuctutryrom kocMuueckux uccienoanuit (MK) PAH no nopyue-
Huto Pockocmoca B 2014 r. UKW npenaraer ucnonb3oBath JIyHy Kak Hay4HbIA MOJMTOH JISI
MacIITaOHBIX ACTPOHOMHUYECKUX M Teodu3uueckux uccienoBanuid. IIpemiaraercst co3math Ha
JlyHe ontuueckyro o0cepBaTOpUIO U aBTOMATHUUYECKUN PaguOTEIECKON-UHTEPPEPOMETP, COCTOS-
LU U3 OTACNIbHBIX MPUEMHHUKOB, PACTIPEIEICHHBIX MO MOBEPXHOCTH JIyHBI.

Jlynnas nporpamma OyAeT cocTosTh U3 3 aTanos [1].

1-it atam (2021-2025 rr.). OTpadoTka Bcex TexHonoruii Ha MKC, co3nanue 6a30Boro Mosy-
7 OKOJIONIYHHOU cTaHiuu. OKoyonyHHas opOUTallbHAs CTAHIMS MOXKET OBITh cO3/laHa Ha Oasze
3J1IeMEHTOB poccuiickoro cermenta MKC.

2-it aram (2025-2035 rr.). OTpaboTKa CpPeICTB TOCTyIA HA MOBEPXHOCTH JIYHBI: IIOTHpYE-
MbIe TIoJIeThl ¢ 00seToM B 2026 1. U BeIcankoil kKocMOHaBTOB (mocie 2030 T.; JIUTEeTbHOCTh —
14 cyt) Ha moBepxHOCTH JIyHBI Ul CO3/aHUs U Pa3MELICHMsI IIEPBBIX 3JIEMEHTOB MOCEIIAEMOM
6a3b1. B mepuonx 2025-2030 rr. mpou3oieT pa3BepThIBaHUE HA OKOJOJIYHHOW OpOUTE CITyTHUKOB
CBSI3HU.

Puc. 2. KommnsiorepHoe n300pa’keHHE BHEITHETO BUIA POCCUHCKOTO OpOUTATHHOTO
CerMeHTa Toclie MPUcoeTUHEeHUs Moy st «Haykay
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3-it atan (mocne 2035 r.). Byner 3aBepiieHO CTPOUTENHCTBO MOJHOLEHHOM MOcenaeMoi
JyHHOU 0a3bl.

PakerTrl eTaror ¢ MMOMOIIIBKO PCAKTUBHOI'O ABWKCHUS — 3TO ABUKCHUC TCJIIA, O6YCJIOBJ'I€HHO€
OT/ENICHHEM OT HEro ¢ HEKOTOPOil CKOPOCTHIO KAKOW-TO €ro YacTH (pPEakTHBHOE JBM)KEHHUE OIH-
CBIBAETCS, UCXOJs M3 3aKOHA COXpPAHEHWS HMMITysbca). B pakere mpu cropaHuu TOIUIMBA rasbl,
HarpeThie 10 BBICOKOI TeMIepaTyphl, BHIOPACHIBAIOTCS U3 COILJIa C OOIBIION CKOPOCTHIO OTHOCH-
TEJIbHO PAKEThl. Y PaBHEHUE PEAKTUBHOIO IBUKEHUS MMeeT BUJ 2]

m—=F —ii— . (1)

YpaBHeHHE ABMKCHUSI MOYJIS BAOIH paauyca JIyHBI B CTOPOHY OpOUTHI JIYHHON OpOUTAIh-
HOU CTaHIIUUA

2
dr dm
m—-=F—-u—m, (2)
dtz dt
mm .
roe F = —y(—RL)z. 3aBUCHMOCTh MacChl MOJIYJISI OT BpEMEHHU ompeaensercs Gopmynoin
r+
m=my— pt,
p>0.

C y4yeToM BBEJICHHBIX 0003HA4YCHHI ypaBHEHHUE (2) MPUMET BUT

d’r my up

=—y + :
dr® (r+R)2 mo — pt

Llenbto paboTh! SIBJIAETCS MOJEIMPOBAHUE Ipolecca, P KOTOPOM KOCMHYECKUH MOYJIb,
yIpaBiIs€MbIii KOCMOHABTaMH, B3JIETAET C JYHHOW MOBEPXHOCTHU U BBIBOJUTCS Ha OPOUTY BOKPYT
JIyHBI, TIe IPUCTHIKOBBIBAETCS K JIYHHOM opOUTanbHOM craniuu. JIyHHas opOuTanbHas CTaHLIUS
HaxXoAuTCs Ha paccTosHUU 50 KM oT moBepxHOCTH JIyHbI. MOAyINb TOJIKEH BBIUTH Ha OpOUTY 3a
UHTEpBaJl BPEMEHHU, HE NpeBblaronmil 10 MUHYT, IpM MMHMMAJIBHOM pPacxXxoje TOILIMBA B €/1U-
HUIlY BpEMEHU. Y CKOpEHUE, KOTOPOE UCIIBITBIBAET KOCMOHABT BO BpeMs MOJIETA, HE JOJIKHO IIpe-
BbIath 10 M/c%.

JUis moucka pemieHust CieqyeT BbIUMCINTh TaOJMYHYI0 3aBUCHMOCTh MEXKIY BpEMEHEM
Habopa BBICOTHI U PACXOJOM TOIIMBA. MUHUMAIBHBIN PACcXO] TOIUIMBA B €IUHHILY BPEMEHH BbI-
YHUCIUTh C TOYHOCTBIO O JECATHIX €IMHUL. BpeMEeHHON MHTEpBal MOACIMPOBAHHA IpoLecca
paBeH 10 MuHyT. B KauecTBe TOIUIMBA UCIIOJIB3YETCS BOJOPOIHO-KUCIOPOAHAA cMeCh. CKOPOCTh
WCTEYCHUS Ta30B JIJIS BOJIOPOTHO-KUCIOPOIHON cMecH paBHa 4500 m/c.

Jlnis pacdera MCHOJIB30BajlaCh MPOTpamMMa, CO3JaHHAs B CUCTEME KOMIIBIOTEPHOH anreOps
Maxima, npeaHa3Ha4YeHHOW IJii KOMITBIOTEPHOTO MOJECIUPOBAHUS (DPU3MUECKUX MPOLIECCOB U
IIPUPOJHBIX sABJIEHUI. Pe3ynabTaThl pacuera npeacTaBieHsl Ha puc. 3—6.

B pesynbTare pacueToB ObUIO HalIEHO, YTO BpeMsI MOJIETa 10 CTAHIIMH COCTaBWIO 9 MuH. U3

rpauKoOB BHUIHO, YTO MHHUMAIBHBIA PacXo] TOIJIMBA paBeH 1,2 Kr/c, MOJHBIA Pacxoj TOIIMBA
648 Kr.
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v, nfs

L

n/s"2

200

156

168

Puc. 3. I'paduk 3aBHCUMOCTH CKOPOCTH OT BpeMEHH

70668

10668

Puc. 4. I'paduk 3aBHCUMOCTH PACCTOSTHHS OT BPEMEHU

t, nin

18

t, nin

10

0.9
8.8
8,7
8.6
0.5
0.4
8,3
8,2

8.1

Puc. 5. 'paduk 3aBHCUMOCTH YCKOPEHHS OT BPEMEHH

t, nin
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Puc. 6. Fpaq)m( 3aBUCUMOCTH pacxoJa TOIJIMBA OT BPECMCHHA
Cnmcox ucnob30BaHHOM JIMTEPATYpPbl

1. Poccuiickast mporpamma ocBoeHust JIyHbl [DnekTpoHHBIH pecypce]. — PexxuM pocryma:
https://topwar.ru/121142-rossiyskaya-programma-osvoeniya-luny.html
2. Tpodpumona T.U. Kypc ¢pusuku. — M.: Axkagemus, 2007. — 558 c.

D.V. Shvets
Far Eastern State Technical Fisheries University, Vladivostok, Russia

COMPUTER SIMULATION OF THE LAUNCH OF A SPACE MODULE
FROM THE SURFACE OF THE MOON

In the work, the Russian lunar program was considered, calculations and computer graphics of the
launch of the space module from the surface of the Moon were analyzed.

Caenenus 00 aBrope: llIsen /lanmia BuranseBuy, rp. CMc-112.



Cexnus 4. TEXHUUYECKHWH CEPBUC U TPAHCIIOPTHBIE CUCTEMBI

VK 656.091

A.C. AakyauHoBa
Hayunslii pykoBoautens — O.B. 'puBaHoBa, KaH[I. TEXH. HAYK, JOIEHT
BI'YDC, Bmagusoctok, Poccus

ABTOHIKOJIbI KAK MHCTPYMEHT ITPO®ECCHUOHAJIBHOI'O OBPA30BAHMUSA
JJIA HOBBIINEHUSA BE3OITACHOCTH JOPOXKHOI'O ABUKEHU A

Paccmampusaemces udes nepexoda asmowikon Ha 20cyoapcmeeHnylo OesmenvHocmo. llokazamvl
KII0Uesble NPEeUMyuecmea maxol pepopmvl, OmMpaxceHvl aKmyaibHvle npobdiemvl 6e3onachocmu 00-
POJICHO20 OBUIICEHUS U UX PEULEHUsI ¢ NOMOWbI0 HOB020 NOOX00d K ABMOUIKOIAM HA 20CYOAPCMEEHHOM
yposre. TloOnumaemces 60npoc 0 6AUAHUU MAKO20 8UOA HOO2OMOBKU NPOPECCUOHATLHOU OesmelbHOCmU
800UMeEISl HA MOA000E NOKOJICHUE.

Bo Bcex pernonax Poccuiickoit @enepaiiuy €XeroaHo MOJHUMAETCA aKTyaJlIbHBIA BOIIPOC O
Mepax obecriedeHusi 6€30MacCHOCTH JTOPOKHOTO ABMXKEHHs. [[1st 3TOoro paspadaTsiBatoTCs Qee-
paJIbHbIE TIPOrpaMMBbl, U3MEHSIOTCS 3aKOHOJATENbHbIE U HOPMAaTHUBHBIE JOKYMEHTHI. bojbioe
BHUMAaHUE yJIESETCs MporpaMMaM MOJATOTOBKU BOAMUTENIEH U MaTepUaTIbHO-TEXHUUECKOW OCHa-
IIEHHOCTH aBTOIIKOJI U aBToJpoMoB. B 2014 . mocne Ilpuka3za MunucrepcTBa 00pa3oBaHus u
Hayku Poccuiickori @enepanuu ot 26 aexadps 2013 r. Ne 1408 «O0 0cOOECHHOCTSIX pean3alun
MPUMEPHBIX MporpaMM NpodecCHOHATbHOr0 O0yYeHHUsT BOJAWUTENEH TPAHCIOPTHBIX CPENCTB)»
YHUCJIO aBTOIIKOJ] B CTPaHE 3aMETHO COKPATHJIOCh, TOTOMY YTO MHOTHE YUPEXKICHHS JIMIIUIUCH
JUIICH3UHU U aKKPEAUTAINK M3-32 HECOOTBETCTBUS HOBBIM TpeOoBaHusM [1]. HecmoTps Ha 3TO BO
BnaaguBocToKe Ha TaHHBII MOMEHT HACUUTHIBACTCSA OKOJIO S0 y4eOHBIX 3aBeICHUI C y4ETOM BCEX
(dbunmanoB, mpeaoCTaBIAOMMX o0ydeHne. M3 manabix aBTomkoa Tobpko 20 % co3mansl mpu 00-
Pa30BaTENbHBIX YUPEIKICHHUSIX.

[To omyOnMKOBaHHBIM JaHHBIM ['OCyTapCTBEHHON HHCHEKIMU O€30MacHOCTH JOPOKHOTO
newxernst (ITMB/1J1), MOXHO cienaTh BBIBOJ, YTO €XKETOIHO MIPOUCXOIUT CHIKEHUE KOMUYECTBA
TOpokHO-TpaHCTIOpTHBIX TpouciiecTBuid (TII) mo cTpane, HO To-TpekHEMY OOJIbINAs YacCTh
coBeplIaeTcd 1o BUHe BoauTeneld. Ha puc. 1 orpaxkeHa craTucTuKa oka3aTesel aBapuiHOCTH 3a
4 rona B Poccuiickoit @enepanuu [2].

B TN no BuHe BoanTena OTN no apyrov npuynHe

157943 150860 143458 148143

2015 2016 2017 2018

Puc. 1. Cratuctnueckue ganubie JATIT 2015-2018 rr. mo PD
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JlanHyio npobieMy MOXKHO pELIuTh, €CIIM POCCHMCKUM aBTOIIKOJAaM NpUIaTh rocynaap-
CTBEHHBIN cTaTyc. Takas Mepa MO3BOJHMT MOBBICUTH MPO()ECCHOHAIBHYIO MOATOTOBKY MOJIOIBIX
BOAMTENEH, TaK KaK JaeT TapaHTHIO KayecTBa O0Opa30BaHMs, KOMIETCHTHOCTH IMPemoaBaTellb-
CKOTO COCTaBa, MOSBUTCS BO3MOKHOCTh M30aBUTHCS OT KOMMEPUYECKUX OpraHu3aluid, U3MEHUTh
L[EJIM CO3/IaHus aBTOMIKOJ. Takxke mpu Takol pedopMe yBEIMUUTCS TOCYIapCTBEHHBIH KOHTPOJIb
NesITeNIbHOCTH JTaHHBIX yupekaeHuil. LleHoBas MonuTHKa OTKPBITa U HE UMEET «ITOJIBOJHBIX KaM-
Hef/’l», qTO SABJIACTCA HpOGJ’IGMOfI AJid KIIMCHTOB MHOTHX AaBTOILKOJI, INIAHUPYCMO-3aTpadCHHAaA
CyMMa 3a TIpeoCTaBlIieHHOEe OOydeHHe OKa3bIBaeTcsl MeHbIne (pakTudeckoit crommoctu. Hemo-
CTaTKOM JJaHHOTO IMOAXOAAa MOXKET SIBJISTHCSA HEIOCTATOYHO COBPEMEHHAsi OCHAIIEHHOCTh Mapka
MOJIBIKHOTO COCTaBa OpPTraHM3alliy, TaK KaK B YACTHBIX aBTOILIKOJIAX OTCYTCTBYIOT OTpaHUYEHUS
M0 3aKyMKaM U UMEETCs] BO3MOXHOCTh OBICTPOro OOHOBJIEHHSI 00OPYIOBaHUS IJIs1 KOHKYPEHTO-
CHOCOOHOCTH Ha phIHKE ycIyr. COOTBETCTBEHHO Hallle IPOUCXOIUT MEPEBOOPYKEHUE aBTOMAPKA,
TEXHUYECKOE COCTOSIHUE YUeOHBIX aBTOMOOMIIEH TIOJIEP)KUBAETCS Ha BEICOKOM ypoBHE. YacTHas
ABTOIIKOJIA SIBJISIETCS OpTaHU3allel, MPeIOoCTaBIIAIONEH 00pa3oBaTENbHBIE YCIYTH, IEb KOTO-
PBIX, B IIEPBYIO OYEpe.b, — MOJTydeHHUE NMPUOBLTH. J[eMIMHIOBBIE LIEHBI, «CEPBIE CXEMBD» OTLIATHI
JIOTOBOPOB, BBIBOJ MHCTPYKTOPOB 3a IITAT, NUCTAaHIIMOHHOE OOYy4YE€HHE TEOPETHUYECKOMY KypCy
HEBO3MO>KHO B TOCYJJapCTBEHHON OpraHU3aIliH.

OmnpIT 3apyOeKHBIX CTpaH MOKa3bIBaeT, 4To B Poccun He yaensitoT JOKHOTO BHUMAHHS ac-
conuanuAaM aBTOIIIKOJI. HaHpI/IMCp, B repMaHI/II/I ABJISICTCS MPECTUXKHBIM BXOAWUTH B COCTAB TAKHUX
oObeMHeHNY aBTOIIKOI. OOIIeHAMOHAIBHEIN CcO03 aBTOoNpodeccnoHanoB «[ WiIbIus aBTOIII-
Koi» Poccuu — HekoMmepueckasi Opranu3anus, 1ejblo KOTOPOH SIBISETCS 3allluTa IpaB U 3aKOH-
HBIX MHTEPECOB T'pak/laH U OpraHU3alui, pa3pelieHns CopoB U KOH(MINKTOB, OKa3aHUS IOPHUIU-
YECKOHW MOMOIIH, a TaK)Ke MHBIC I1eJ, HAallpaBJIeHHbIE HA JOCTH)KEHHE OOIIECTBEHHBIX Onar [3].
Ha naHHBIE MOMEHT TOJBKO OJHA aBTOIIKOJA U3 I'. BranuBocToka cTaja 4IEHOM JaHHOTO
cotoza — «IIpodu Llertpy.

COBpeMeHHBIG YCJIOBUS KU3HU ACIAOT aBTOMOTOTPAHCIIOPT 60.]166 AOCTYIIHBIM JI1 MOJIO-
IBIX JIIOZIEH 1 MO3BOJISIOT 3ayMaTbesi 00 o0yueHun ¢ 16-neTHero Bo3pacta. YpoBeHb aBTOMOOU-
JU3alliy B CTPaHE U PErHOHax MOKa3bIBaeT JOCTYIHOCTh MPUOOPETEHUsI TPAHCIIOPTHOTO Cpe-
cTBa. /laHHBIE MpUBEEHBI HA pUC. 2.

aetf1000 yen 800
600
400 —
- - .
0
Maoc - CaHKT- JNeHnH- | HoBoCK- ¥aba- Mpw- Ham-
Mockea | KoBCckaA |MeTepbypr| rpaackan | BMPCHEA | POBCHWA | MOPCHWE | YETCHMA
obn. obn. obn. Kp. Hp. Kp.
W2017r (11 mec) 309 435 475 459 420 346 560 682
20181 (11 mec) 321 375 399 351 332 319 462 432

Puc. 2. Yposens aBromoOmm3aunu B PO u pernonax

[Tocneanue roabl COXpaHseTCs CIPOC Y MOJIOAOTO MOKOJICHUS Ha MOJTyYeHHE BOJIUTEIbCKOTO
yaoCcTOBepeHus. B 3akiroueHre MOXKHO CKas3aTh, YTO OJWH W3 ¢daktopoB opranuzamuu bJ1J] sB-
nsieTcs podeccroHalibHas paboTa ¢ MOJIOJBIM MOKOJIGHHEM CTpaHbl. ['0cynapcTBO MOMKET Hc-
MOJIb30BaTh 00pa30BaHUE B aBTOIIKOJIAX KAK CPEIICTBO B3aUMOJEHCTBHUS C MOJIOJEKBIO U MeXa-
HHM3M CO31aHHUsA MOTHUBaAIlMN 6630HaCHOFO JOPOXKXHOTO ABUIKCHUA Y JIIO[[GI\/‘I. CHUXXeHUe 4Yuciaa
JTII BO3MOXXHO B pe3yJibTaTe KOMIUIEKCHOH MpodecCHOHANbHONW pabOThl HAa TOCYIapCTBEHHOM
ypoBHe. TakuM 00pa3om, i pemieHus mpoodsieMbl 0€30MaCHOCTH JOPOKHOTO JBUKEHUS HEOO-
XOJUM KOMIUIEKCHBIN TOJXOJ, KOTOpbI Oymer 3arparuBath (QpyHAaMEHT MNpodeccruOHaNbHON
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MMOATOTOBKHA BOJUTENCH M TIpU cojeicTBur MuHucTepcTBa oOpazoBaHus U Hayku P, Munu-
crepcrBa TpaHcnopra P®, opraHoB ['0CaBTOMHCIEKLMM IIPUBEAECT K CHUYKEHHUIO IOPOKHO-
TPaHCIOPTHBIX IPOUCIIECTBU.

CHnuCOK MCII0JIb30BAHHOM JIUTEPATYPbI

1. ®enepanbHOE NOPOKHOE areHTCTBO. [Ipecc-ueHTp. [DnekTponHblid pecypc|. — Pexum go-
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A.S. Ankudinova
VSUES, Vladivostok, Russia

DRIVING SCHOOL AS AN INSTRUMENT OF PROFESSIONAL EDUCATION
TO IMPROVE ROAD SAFETY

In this article the idea of transition of driving schools to the state activity is considered. The key ad-
vantages of such reform are shown, the actual problems of traffic safety and their solutions with the help
of a new approach to driving schools at the state level are reflected. The question is raised about the im-
pact of this type of training of professional activity of the driver on the younger generation.

Caenenust 00 aBTope: AukyauHoa AnHa CepreesHa, rp. b-T 16-01.
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Hayunsiii pykoBoautens — AWM. CkaaplHb, KaHA. TEXH. HAYK, JOLIEHT
®OI'BOY BO «Jlanspei0oBTY3», BiaguBoctok, Poccust

OBOPYJOBAHMUE JJIAA JTUAI'HOCTHUKH

Paccmampusaemces mexuuueckas ouaenocmuxa. Ilokasauwei npocmoe nopmamueroe OUacHOCmuye-
ckoe obopyoosanue u npubopwl. Tloonumaemes 6ONPOC 0 MeXHUHECKUX 0ObEeKMax, KOmopble 6KIOYAION 8
cebs 6onbULoe HUCTO KOMNOHEHMOB8, 00bEOUHEHHBIX MeNCOY COOOLL CLONCHOU CUCTEMOU (DYHKYUOHATLHOU
C853U U UHPOPMAYUOHHO20 0OMEHA, npudem OmoeibHble KOMNOHEHMbL MOZYym Oblmb camu no cebe 0o-
CIMAMOYHO CLONCHLIMU OUHAMUYECKUMU CUCTEMAMIU.

TexHuueckass IUarHOCTUKA SBJISETCA BaKHBIM 3BEHOM B CHCTeME OOCITY)KMBAHUS U PEMOHTA
aBTomMoOwmied. Ilo mMepe nanbpHEWIIEro yBETHMYEHHUS MapKa aBTOMOOWIEH M UYHCIEHHOCTH WX
MoJIb30BaTeseH (CleayeT MpU3HaTh, YTO JIOJIS aBTOIOOUTENEH 1 MpodeCcCHOHANIOB B 00IIEM KO-
JIMYECTBE BOJUTEICH YMEHBINACTCS), YCIOKHEHUSI KOHCTPYKIIMM aBTOMOOHIICH M y>KECTOUEHUS
TpeOOoBaHUH K MX 0€30IaCHOCTU M HAJIEKHOCTH POJIb TEXHUYECKON INAarHOCTUKH BO3PACTAeT.

XapakTepHOH 4epTol COBPEMEHHBIX aBTOMOOWMIIEH SIBIIETCS Bce OoJiee MIMPOKOE UCIOIB30-
BaHUA JJIEKTPOHUKHA U MHMKPOIPOLIECCOPHOM TEXHUKH, HAa KOTOPYI BO3JArarTcs HE TOJBKO
(GyHKUIMN yIpaBleHHs] CUCTEMaMU aBTOMOOWIISA, HO U aBTOMaTHMYECKOTO JHArHOCTUPOBAHUS €ro
TEXHUYECKOT0 COCTOSIHUA. D(PQeKTHUBHOE BHENPEHHE TEXHUYECKOH MarHOCTUKU BO3MOXHO
TOJIBKO TPU HAJIWYMK XOPOULIO pa3pabOTaHHOH TeopeTHUecKoi 0a3bl METOIOJIOTUU TOCTAaHOBKU
IMAarHo3a 110 KOCBEHHBIM IIPU3HAKAM COCTOSHUS.
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CoBpeMEHHBIE TEXHUYECKHUE OOBEKTHI BKIIIOUAIOT B Ce0s OOJIBIIOE YUCIO KOMIIOHEHTOB,
00BETMHEHHBIX MEXTy COOOH CI0KHOM cUCTeMOH ()YHKIIMOHAILHOMN CBS3U U MH(POPMAIIMOHHOTO
oOMeHa, MPUYeM OTJIEIbHBIE KOMIIOHEHThI MOTYT OBITH CaMU MO ce0e JOCTATOYHO CIIOKHBIMU
IUHAMHYECKUMH CUCTEMaMH.

Bwmecrte ¢ Tem 0Tka3 0HOTO W3 KOMIIOHEHTOB MOXET MPUBECTH K OTKA3y BCEro OOBEKTA H,
KaK CIIe/ICTBHE, — K HEBBIIIOJIHEHHIO BO3JI0KEHHON Ha Hero 3anauu. [Ipu pazpaboTke U U3roTOB-
JICHUU KOHKPETHOT'O O0BEKTa €My MPUIACTCS PSJl CBOWCTB, KOTOPHIE B COBOKYITHOCTH OTIPEIEIIsi-
10T KauecTBO 00bekTa. K KakIoMy M3 3THX CBOICTB NMPEABABIAIOTCS ONpPEIeIeHHbIE TPEOOBaHNS,
BBITCKAIONINE U3 YCIOBUH IEI€BOT0 IPUMEHEHUS 00BEKTA.

HecooTtBercTBHE X0TS OBl OAHOTO M3 STHUX CBOMCTB yCTAHOBJIEHHBIM TPeOOBaHUSIM CBH/IE-
TEJNbCTBYET O HAJIM4YMU B 0ObekTe nedekra. B manpHeimem mpu padore o0bekTa TOXe HEOOXO-
MO OCYHIECTBIISAITh TAKOTO pojAa MPOBEPKHU C TEM, YTOOBI CBOEBPEMEHHO BBISIBUTH AC(PEKT B
Cllydae ero BO3HUKHOBEHHS U MPUHATH HEOOXOIUMBIE MEPHI K €r0 YCTPAHEHUIO WUITH, TI0 KpaiHel
Mepe, YMEHbILIEHHUIO €r0 BPEeIHbIX MOCIEACTBHIA.

B HacTosimiee BpeMst HET TOCTaTOYHO YETKOW W MOJHOW KIIacCU(PUKAIIMUA TUATHOCTUYECKOTO
o0opynoBaHus. DTO CO3JAaeT ONpeAeNieHHble TPYIHOCTH MPU PEUIeHMH MHOTHUX OpraHHU3alMOH-
HBIX BOIIPOCOB, B YACTHOCTH, IPU TEXHOJIOTHYECKOM MPOSKTUPOBAHUH aBTOTPAHCIIOPTHBIX MPEJ-
MPUSATHANA ¥ CTAaHIIMA TEXHUYECKOTO 0OCITy)XMBaHUs. B M3BECTHOW CTENEHU YIMOPSI0YUTH MHOTHE
BOIIPOCHI B 3TOM OTHOIIICHUH TTO3BOJISIET KIACCUPUKALINS JUATHOCTUYECKOTO 000pYAOBaHUS, HC-
MoJib3yeMasi CreliMaiucTaMu psiia cTpad. [Ipu3Hakamu ee ciy’kaT KOJIMYECTBO U3MEPSEMBIX Ia-
paMeTpoB U pa3iMYHas CTEIIEHb aBTOMATH3aIlUU MPoIeccoB n3MepeHwus. COriaacHo TOH Kiaccu-
¢bukanuu o06opyaoBaHuE I AMATHOCTUKH MOAPA3IesieTcs Ha HECKOJIBKO pa3psiioB.

[Ipocroe mopTaruBHOE qUArHOCTHYECKOE 00opyaoBaHue U nmpudbopsl. Croia OTHOCATCS CpaB-
HUTEJNBHO MPOCThIE AUATHOCTUYECKUE TPUOOPHI:

- IpubOp AJIS MPOBEPKU FEHEPATOPOB, AKKYMYIISITOPHBIX OaTapeidt u APYyroro 3IMeKTpooOopy-
JIOBAaHUS;

- IpuOOp IS MPOBEPKH yTiia 3aMKHYTOT'O COCTOSIHUSI KOHTAKTOB MPEPHIBATES,

- 3JIEKTPOHHBIN TaXOMETp JUISl U3MEPEHUs YKciia 000POTOB KOJIEHYATOrO Bajla IBUraTels;

- Ta30aHAIIU3ATOP ISl KOHTPOJISI TOKCHYHOCTH OTPAaOOTaHHBIX Ta30B;

- IBIMOMED JJISl ONpEeIeIeHHs] CTENIeHH CrOpaHUs TOILJIMBA MPH PETYIUPOBKE CUCTEMBI MUTa-
HUS JU3ETbHBIX IBUTATEIICH;

- cTpoOocKonuYecKas Jamma Juist onpenenenus (a3 razopacrpeaencHus;

- IpuOOp IS U3MEPEHUS yTiIa ONEPEIKESHUS 3aKUTAHUS;

- KOMITIPECCOMETPBHI;

- Ta30BbIE€ PACXOJIOMEDPHI;

- mpubop K-69M.

KommnekcHoe auarnoctuueckoe obopynoanue. Croga OTHOCSATCS TaKUe MEPEHOCHBIE U Tie-
pEeIBUKHBIC IPUOOPHI:

- KOMOWHUPOBAHHBIN MPUOOpP, COCTOSANINN M3 TaXxOMeTpa, CTPOOOCKOMHYECKON JIaMITbI H
npubopa Uis U3MEepEHHs yIiia ONepeKeHUs 3aKUTaHHS;

- ocuuyuiorpad ¢ TaXOMETPOM ISl TIPOBEPKH IENMH HU3KOTO U BBICOKOTO HAMPSHKEHUS CUCTE-
MBI 32)KUTaHUS U JUJIs1 U3MEPEHUs Yrciia 000pOTOB KOJIEHYATOrO Bajia JAIBUTaTEsl.

[TopratuBHOE 00OpPYIOBAaHHME MOMKET HCIIOJIB30BATHCA MPAKTUYECKH HA BCEX PEMOHTHBIX
MPEeaNnpUATHIX, KaK Ha MaJIbIX, Tak U Ha OonbmuX. OHO UMeeT OTHOCUTEIHHO HEBBICOKYIO CTOU-
MOCTb H, KaK MPaBUJIO, BCEria 3arpyxeHo. Hebonpime pa3mMepsl, Majblii BEC U YHUBEPCATBHOCTh
MCTOYHUKOB MUTAHMS MOPTATUBHOTO JAUAarHOCTUYECKOTO0 000PYAOBAaHUS JAIOT BO3MOKHOCTh HC-
MOJIb30BAHUS €TI0 B TIEPEIBMKHBIX PEMOHTHBIX MACTEPCKHUX.

CteHapl 119 QUarHOCTUKU ABurareneid. K aToMy pa3psy OTHOCUTCS LEIbIN psii KOMILJIEKC-
HOTO IMarHOCTUYECKOT0 000PYAOBaHNUS, BKIIIOUAsl U CTAIIMOHAPHOE, KOTOPOE MPEAHA3HAYCHO NI
MIPOBEPKHU MIMPOKOTO JTHAINa30Ha MApaMeTPOB aBTOMOOMIISE O3 ero pa30opKHu.

JlnarHocTrueckue CTEHABI AETATCS Ha TPU BUAA: C PYUHBIM, TIOJTyaBTOMATHYECKHM H aBTO-
MaTHUYECKUM YIPaBICHUEM.
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CTeHabl ¢ PYYHBIM YIIpaBIICHUEM IPEACTABISIIOT COOOM CMOHTHPOBAHHBIE HA KOJEcax mepe-
JIBM)KHBIC YCTAaHOBKH, IPOU3BOISAIINE KOMILICKC IPOBEPOK IMapaMETPOB JIBUTATEIS U CHCTEMBI
3akuranusi. OHU 0OBIYHO COCTOST U3 CIEIYIONIMX OCHOBHBIX TPUOOPOB:

- DJIEKTPUUYECKOT0 TAXOMETPA;

- BOJIbTMETPA;

- mpubopa 11 U3MEPEHUSI KOMIIPECCHH B IIMJIMHAPAX JIBUTATEIs,

- mpudopa ISl U3MEPEHUS yriia 3aMKHYTOTO COCTOSTHUSI KOHTAKTOB MPEPHIBATEIS;

- OMMETpA;

- BAKyyMMETpa;

- ocuuyutorpada;

- CTPOOOCKOIUYECKOM JIAMIIBI.

C nmomompio JaHHOTO 000PYyIOBaHUS OCYIIECTBIISIIOTCS BCE OCHOBHBIE BHIBI IPOBEPOK TEX-
HHMYECKOI'0 COCTOSIHMS IBHUTATENsl, Ha MPOBEICHUE KOTOPBIX OIEPaTop CpeAaHei KBaau(HKALIMU
3arpaunBaeT 20—35 MHH B 3aBHCHUMOCTH OT KOJIMYECTBA M3MEPSAEMEIX ITapamMeTrpoB. CTEHIBI C
PYYHBIM YIIpaBIICHHEM CIIOKHBI B OOCTY)KMBAHHH, IIO3TOMY COBEPIICHCTBOBAaHHUE HX BEACTCS B
OCHOBHOM B HANpaBJICHUH O0JIETYEHUSI CYUTHIBAHUS U, OIICHKH KOHTPOJIUPYEMBIX TTapaMeTpPOB.
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DIAGNOSTIC EQUIPMENT

This article discusses the technical diagnostics. Simple portable diagnostic equipment and devices are
shown. The question is raised about the technical objects which include a large number of components
that are interconnected by a complex system of functional communication and information exchange, and
the individual components can themselves be quite complex dynamic systems.
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KOHCTPYKIIUS U YCTPOMCTBO KPUBOLIHNITHO-INATYHHOT'O
MEXAHHW3MA JIBUT'ATEJIEU

Paccmampusaemcs ycmpoiicmeo xkpusowunuo-wamynnozo mexanuzma. Iloonumaemes eonpoc 06
OCHOBHOU YHKYUU 8 NPEBPAUeHUU 8 MEXAHUYECK)YI0 pabomy U3MeHeHUsl 0d6leHUs 2d3a.

Kpupomumnuo-marynusiii Mexanusm (KIIIM) — mexanusm aBuratens. OCHOBHBIM Ha3Hade-
nuem KIIM sBisiercst mpeoOpa3oBaHue BO3BPATHO-NIOCTYNATEIbHBIX ABWKCHUN MOPIIHS LIUIUH-
Ipuyeckoil (opMbl BO BpallaTelbHbIE JBUKEHHS KOJIEHYATOro Bajla B JBUTATeie BHYTPEHHETO
cropaHwusi, ¥ Ha000POT.
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Verporicteo KIIIM: mopiiieHb UMEET BUJ HMJIMHAPA, U3TOTOBJICHHOTO U3 CIUIABOB aJFOMH-
Hus. OcHOBHas (PYHKITHS 3TOW JI€TaIW 3aKJIIOYAETCs B MPEBPAIICHUH B MEXAaHHYECKYIO padoTy
M3MEHEHUs JaBJICHUS Traza, WIM HAo0OpOT, — HAarHeTaHWE MIaBJCHUS 3a CYET BO3BPATHO-
MoCTymareabHoro apmxkeHus. [lopiens mpeacraBisier coO00l CIOKEHHBIE BOSIUHO HUIIE, TO-
JIOBKY M FOOKY, KOTOPBIC BBHITIOJHSIOT COBEPIICHHO pa3Hble QYHKIMH. JIHHIIE MOPIIHS IJIOCKOMH,
BOTHYTOM WJIM BBITTYKJION (POPMBI CONEPKUT B cebe KaMepy cropanus. ['0JoBka nMeeT Hape3aH-
HbIE€ KaHABKH, TJI€ Pa3MEIIat0TCs MOPITHEBBIE KOIbIIa (KOMIIPECCHOHHBIC U MAaCIIOChEMHBIE).

KoMmpeccronHbIe KOJIbIIa MCKITIOYAIOT MPOPHIB TA30B B KapTep JABUTATENsA, a MOPIIHEBBIC
MacJ0CheMHBIC KOJIbIIa CIIOCOOCTBYIOT YAQJICHHIO M3JIUIIKOB Maciia ¢ BHYTPEHHUX CTCHOK IIH-
nuHapa. B 100ke pacmoniokeHsl 1Be OOOBIIIKH, 00ECIIEUYNBAIOIINE pa3MEIIEHNEe COSAMHSIONIETO
MOPILEHD C MATYHOM MOPIIHEBOTO NaJblia.

Puc. 1. Ilopmens

[IlaTyH, U3rOTOBJIEHHBIA IITAMIIOBKOW MM KOBAHBIA CTalIbHOM (pEXE — TUTAHOBBINH) UMEET
HIapHUpHbIE coenuHeHus. OCHOBHAs pOJIb IIAaTyHa COCTOUT B I€penaye MOPIIHEBOIO YCHIUS K
KoJIeHUaToMy Basly. KOHCTpyKIus 1IaTyHa IpeanoaracT Haln4ie BEpXHEH U HUKHEW T'OJOBOK,
a TaKXKe CTEpXHs ¢ JABYTaBPOBBIM ceueHHeM. B BepxHell rosoBke u OOOBIIIKaX HAXOAUTCS Bpa-
IIAIOLIUICS («IIaBarOIIK») MOPIIHEBOM Majiell, a HUXKHAA FoJI0BKa — pa300pHasi, O3BOJISIOIIAs
TEM CaMbIM 00€CIIEYNTh TECHOE COEANHEHNE C IIIEHKON BaJia.

CoBpeMeHHasI TEXHOJIOTHSA KOHTPOJUPYEMOTO pacKaJbIBaHHUsI HM)KHEW TOJIOBKU I103BOJISET
00ecreynTh BEICOKYIO TOUHOCTb COEIMHEHUS €€ 4acTei.

Puc. 2. llatyn

KosieHuatslii BaJl, M3rOTOBJIEHHBIA M3 CTAIM WJIM YyT'YHAa BBICOKOW MPOYHOCTH, COCTOUT U3
IMIaTYHHBIX U KOPCHHBIX MICCK, COCAMHCHHLIX ICKaAMH U BPAIllarOIKUXCA B IMMOAIIUMITHUKAX CKOJIb-
xenus. [llexn co3qaroT NpoTUBOBEC MIATYHHBIM HieiikaM. OCHOBHAs (YyHKIIMS KOJIEHYATOro Bajia
COCTOWT B BOCTIPUSITUU YCHUIIUS OT IIATYyHA IS MpeoOpa3oBaHus ero B KPYTIUA MOMEHT. BHYyT-
PH ILEK U IIeeK Bajla MPelyCMOTPEHBI OTBEPCTHSI IS MOJauy MO JaBICHHUEM Maciia CUCTEMOMN
CMAa3KH IBUTATCIIA.
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KoneHean

-
nopliHeeble
Konbua

Puc. 3. Konenuarsiii Ban

MaxoBHK yCTaHaBIMBaeTCS Ha KOHIIE KOJEHYATOro Bajia. Ha ceromHsIIHUi TeHb HaXOIST
IIUPOKOE NMPUMEHEHHE JIByXMACCOBbIE MaXOBHKH, MMEIOIIME BUJ JBYX, YIPYTrO COEAMHEHHBIX
MEXIy CO0OM, MTUCKOB. 3yOuaThlii BEHEIl MaXOBUKA NMPUHHUMAET HEMOCPEIACTBEHHOE Yy4YacTHE B
3amycKe JABUTaTeNsl Yepe3 cTapTep.

Puc. 4. MaxoBuk

Bbiiok 1 royoBka 0J10Ka MHJIMHIPOB OTJIMBAIOTCS U3 YyT'yHaA (peKe — U3 CIUIABOB aJTIOMHHHUS).
B 6moke nmMIMHIPOB MpeayCMOTPEHBI PYOAITKU OXJIAXIACHUS, MOCTEIN IS MOIIITUITHUKOB KO-
JIEHYATOTO M PacHpeIeIMTETHHOIO BaJIOB, & TAKXKE TOUYKH KPETUICHUS IPUOOPOB U Y3JIOB.

Puc. 5. bnok u ronoBka 6J10Ka IUITHHIPOB

52



lNonoBka Oyoka MUIMHAPA COAECPKUT B cede KaMepy CrOpaHusl, BITYCKHBIE-BBITYCKHBIC KaHa-
JIBl, CHEIMaJIbHbIE pe3b0OBbIE OTBEPCTHUS I CBEUEH CHCTEMbI 3a)KHTaHUsl, BTYJIKU U 3alpecco-
BaHHBIC ceyla. | epMETHYHOCTh COCIMHECHMS OJIOKA IMUIMHJAPOB C T'OJIOBKOM oOecredeHa Ipo-
Kiaakor. Kpome Toro, ronoBka IMUIMHIpaA 3aKpbITa IITAMIOBAHHOW KPBIIIKOW, a MEXIY HUMH,
KaK MpaBUJI0, YCTaHABIMBAETCS MPOKIAAKA U3 MACIOCTOMKON pEe3UHBI.
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DESIGN AND DEVICE CRANK MECHANISM ENGINE

This article discusses the crank mechanism. Shows a device of crank-connecting rod mechanism. The
question of the main function in the transformation of the change in gas pressure into mechanical work is
raised.

Caenenust 06 aBTope: Haraiiie Poctucnas EsrenseBuy, rp. 3T6-312.

VK 338.47

A.C. Ycnenckas
Hayunsrii pykoBoaurtens — I'.I1. CtapkoBa, nmpodeccop
BI'YDC, Bmagusoctok, Poccus

PEVTHUHT T'OPOJ0OB M KAYECTBO KW3HU (TPAHCIIOPTHASI
NHOPACTPYKTYPA)

IIpogedeno uzyuenue pelimunea 20p0008 HO KAYECMBY HCUSHU 8 KOHMeEKCme MpaHCcnoOpmHol UH@pa-
CMPYKmMYpbi.

B xozxe »BosONMU Hay4dHBIX B3IJIJ0B HAa DKOHOMHYECKUN CMBICI W 3HAYEHUE KATErOpUU
«peruoHanbHas MH(pacTpykTypa» cOpMHUPOBAIOCH MOHMMAaHUE €€ POIM M BIMSIHUSA Ha Kade-
CTBO >KU3HU HACeNeHHs. DTa KaTerpusi BCELEIO OMHUCHIBAET HE TOJIBKO SKOHOMHUYECKUH poCcT 00-
II€CTBA, HO U CTENEHb YCOBEPLIEHCTBOBAHUS (PU3NYECKUX, TYXOBHBIX M COLUAIBHBIX MOTPEOHO-
CTEH, CTAAUIO YAOBJIETBOPEHHOCTH HACEIIECHUS CBOCH KU3HBIO. Y POBEHB KU3HU HACEIICHUS 3aBU-
CHUT KakK OT COCTaBa U BEJIUYMHBI Pa3HOOOPA3HBIX MAaTEpUaAIbHBIX OJar (IIpOAOBOJIBCTBHE, OJEK-
1a, KWIbe, TPAHCIOPT, pa3lW4yHble KOMMYHaJIbHbIE W OBITOBBIE YCIYI'H, OOpa3oBaHHE, MEIU-
LIUHCKOE OO0CITyKUBaHHUE, KYJIbTYPHO-IIPOCBETUTEIbHBIE MEPONPUATHS U T.O.), TaK U OT BO3-
MO>KHOCTH YOBJIETBOPSATH 3TH OJ1ara, YTO CBSI3aHO C MPEITI0KESHUSIMHU Ha PHIHKE TOBAPOB U YCIYT
U JIeHICTBUTENBHBIX 10XOJ0B HaceaeHUs. 110 MHEHUIO psifja OTEYECTBEHHBIX U 3apyOeXKHBIX yde-
HBIX, IPAKTUYECKH HEBO3MOXKHO CO3JaHUE YHHBEPCATbHOW METOIWKH, MPUTOIHOW IS JH0O0H
TEPPUTOPUN BBHUJly Pa3iIU4Mi YCIOBUM NPOXMBaHMS HaceiaeHHUs. Takas MO3MLIMsS OCHOBBIBAETCS
Ha TOM, YTO CYLIECTBYIOLIUE B PETMOHAX PA3INYUs KIMMATUYECKUX YCIOBUH U IPUPOJHBIX pe-
CYpPCOB, DKOHOMHYECKUX M COLMAIBHBIX BO3MOYKHOCTEH, pa3in4Ms B COCTaBE U BEJIMYUHE IIO-
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TpeOJIeHUs! HEe MO3BOJISIOT MIPUBECTH UX K €IUHOMY BapHaHTy. B CBSA3M ¢ 3TUM BO3pacTaeT aKTy-
QIBHOCTh TEOPETHUECKOTO U MPAKTHUYECKOIO M3YUYEHHUs, IJI€ YUUTHIBAIOTCS OCOOEHHOCTH pa3BHU-
TUsl pernoHoB Poccun. Ha cerogHsiHuil 1eHb BCe OTPACIM UCTBITHIBAIOT TPYAHOCTH M MpoOIIe-
MBI, TpeOyIoIINe KapAMHAIbHBIX IEPEMEH.

TpancnoptHas UHGPACTPYKTYpa — 00BbEIMHEHHE OTpaciell U MpeanpusTHii, oOecreunBaro-
IIUX BBITIOJIHEHHE W OOCTY)KMBAaHHE MEPEBO3KH, a TAK)Ke TMEpeMeIleHHne el U ToBapoB [1].
Ponp Tpancmopra oueHp Benuka. OT pa3BUTHs TPAHCIOPTHOM Cdepbl 3aBUCHT 3KOHOMUYECKOE
0J1arocoCTOsSIHHE CTPaHbI B 11eJIoM. Benb oHa cumTaeTcst BaxkHOW 0a30Boi oTpacibio. 1o pe3yns-
TaTaMm MccienoBanuil BecemupHoro 60anka, 00beM HeO(UHAHCHPOBAHUS PEMOHTA U COJCPKAHUS
nopokHou otpaciu B Poccuun cocrasisiet 1,2 % BBII B roa. B peittunre Poccusa Haxoautcest Ha
48-M MecTe B MUpE IO TOKa3aTeo OOLIeTOCTYITHOCTH M KayecTBa TPaHCIIOPTHONW HMH(pacTpyK-
Typbl. [lo KadecTBy kene3HOIOPOKHON MHPPACTPYKTYPHI 3aHUMAET 33-€ MeCcTo B MUpE, 10 Ka-
4eCTBY aBTOAOPOXHOH oTpacnu — 111-e mecro. Ilo kauecTBy MHMPACTPYKTYphl BO3IYIIHBIX U
BOJIHBIX TOPTOB — 87-€ U 82-¢ MeCcTa COOTBETCTBEHHO.

I'opona UMErOT cerofHs MHOTO OY€Hb INIOOANBHBIX MpobieM. JTo mpobiemMsl aeMorpaduu,
HKOJIOTHH, TPAHCIIOPTA; MPOOJIEMBbI COlMaIbHbIE. BRISIBUB 3T POOJIEMBI, JIIOAH CMOTYT PElIaTh
uX, MPeaynpexaas TeEM caMbIM MX KaTacTpoduyeckue MociIeACTBUS ISl BCETO YeIOBEYECTBA B
L[EJIOM.

C mepBoro B3risaa, ropoga — 3TO OrPOMHOE NpeumyuiecTBo. OHU SBJISIFOTCS MECTaMH CO-
CPEIOTOUYEHHUS KYIbTYphl, HICKYCCTB, HAyKH U oOpa3oBanusi. Ho ¢ npyroit cropoHsl, ropojia — 3T0
U HEJOCTATOK: TaK KaK B OOJBIIUX TOPOJAX II0Xas SKOJOTHs, KOTOpas, B CBOIO OYepe/b, Hera-
THBHO CKa3bIBaeTCsl Ha 370poBbe HaceneHus. [lo craTtuctuke, camble KOMGOPTHBIE ISl TPOXKHU-
BaHus ropoaa — 3to Caunkr-IlerepOypr, Tromens, Kazans, I[lenza, OpenOypr, SApocnasib, Keme-
poBo, Boponex, Tomck, HaGepexxubie Uennbl. UTOOBI HE OKa3aThCsl B XBOCTE MUPOBOTO COOOIIIE-
CTBa, HEOOXOAMMO 3HAUYUTENIBHO YBEIMYUTh MHBECTUIIMH BO BCE CEKTOPHI MH(PACTPYKTYpHI OT
KOMMYHAJIbHOTO X0341CTBa 10 COBPEMEHHBIX TPAHCIOPTHBIX CUCTEM U YHEPIeTUKH.

100 roponos Poccuu no kayecTBy TPAaHCHOPTHOM cucTeMbl. [lopTan ans noucka HelBU-
xumMoctu Domofond.ru mpoBen MacmtabOHOE MCCIEAOBAaHUE — ONMPOCHII HACEICHHUE Pa3IMYHBIX
PETMOHOB, COCTaBUB II0 €ro uroram ooduiepoccuiickuii petuHr 100 KpymHEWIMx ropojoB o
YPOBHIO Pa3BUTHS TPAHCIIOPTHON CUCTEMBI.

B ompoce npunsiu yyactue 6onee 310 Thic. poccusiH. PecionnenTam ObUIO MPEATIOKEHO
OLICHUTH yTBepXkaAeHHEe «MeHs yCTpauBaroT 10poru, paboTa 00IIEeCTBEHHOTO TPAHCIIOPTA U CUTY-
anus ¢ mapkoBkamu. MHe ymoOHO Ao0upartbes A0 paboTe» mo 10-0ammsHON mikane, rae «1»
0003HaYaeT KaTeropuyecKkoe Hecorjacue ¢ JaHHBIM yTBepxkaeHueM, a «10» — moiaHoe cornacue.
[Tocne storo ObTM BBIOpaHBI JWAEPHl U ayTcaiiepsl (eaepalibHOrO peHTHHTa, UILUTIOCTPUPYIO-
IIETO OTHOIIEHUE KUTEJECH K KaueCTBY TPAHCTIOPTHON HHPPACTPYKTYPHI B UX Topoaax [2].

Cpenusisi OIIEHKA 10 CTpaHe cocTaBisAeT 5,6 Oaymia — 3TO, KaK CUUTAIOT DKCIEPTHI, HU3KUI
MOKa3aTenb. Pa3pbIB MeXIy MEepBOM M MOCIEAHEH MO3UIUAMH PEUTUHTa cOCTaBiseT 2,6 Oama.
Ilo pesynpTaTam omnpoca, camble BBICOKHE OLEHKH MOJYYHIN IMPEUMYILECTBEHHO IOpoJia ¢ Hace-
JIEHMeM MeHee MWJUIMOHA yenoBeK. [Ipu 3ToM OT miomaad M MECTOIOJIOKEHUS HACEIEHHOTO
IIYHKTAa €ro MOJIOXKEHUE B PEUTHHIE IPAKTUUECKU HE 3aBUCUT.

JlunepoM mo uucity rpaxiaaH, yAOBIECTBOPEHHBIX TPAHCIIOPTHOM CUCTEMOM B UX rOpojie, CTa-
na Tromens. Ee kuTenu oleHUIN YpOBEHb Pa3BUTHUS TPAHCIIOPTHON HHQPPACTPYKTYPHI POJTHOTO
ropoja Ha 7 6amioB. [ToBogoM [Is IMAEpPCTBA B PEUTHUHIE CTAIM TaKUe «yJOOHBIE MITYKN», KaK
CEpBUC MPOTHO3UPOBAHUS MPUOBITHS MAaPLIPYTHBIX TPAHCIIOPTHBIX CPEICTB, PETyJISPHBII MOHHU-
TOPUHT COCTOSIHHSI IOPOKHOM CETH M MapKOBOYHBIX IUJIOLIa/IeH, HEBBICOKAs 3arpyKE€HHOCTh IO-
POACKHX MarucCTpajeu u T.J.

Mepbl 10 yIy4IIEHHIO CUTYallud Ha JOPOrax B CBOEM TOPOJ€ BHICOKO OLEHWIN U KUTEIH
I'posznoro. Cronuma Yeuenckoit Pecriyonuku Habpana 6,9 6asmia, 3aHSB BTOPYIO MO3ULIKIO. B ro-
polie, 1O CIOBaM €ro UTelied, MPOBOAUTCS MaclITaOHas PEKOHCTPYKLHS JOpOr, YAeNseTcs
BHUMaHHE YCTPOMCTBY NEPEXOIHO-CKOPOCTHBIX 30H, YCTAHOBKE 3aIIUTHBIX KOHCTPYKLUN U J0-
POKHBIX 3HAKOB.
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Tpetrpto CTpouKy pelTHHTa 3aHsa AHTapcK (TOpoJ, pacrojoKeHHBIH Ha TpaHccmOupckon
MarucTpanu), emy otaanu 6,7 6amna. Cpenu pocCUUCKHX TOpPOIOB AHTApPCK BBIACISETCS 0OJb-
[IMM KOJMYECTBOM OJIaTOYCTPOCHHBIX CTOSIHOK M Tapa)ei, a TakKe pa3BUTONW MapIIpyTHOU ce-
ThIO O0ILIECTBEHHOTO TPAHCIOPTA.

Hanee o crucky unyt: Apmasup (6,6 6amna), Mypmanck (6,5), Yebokcapsr (6,4), CaHKT-
[TerepOypr (6,4), Mocksa (6,4), Hanpuuk, Kazans, Ynan-Y a1 (kaxapiid — mo 6,3 6aia).

[Tocnennue mecra B peituHre pasnenuian Omck n bamammuxa, Habpasmme no 4,3 6amra. B
MOJIMOCKOBHOMW banammxe He XBaTaeT MapKOBOYHBIX MECT, a coolIIeHue ¢ MockBoid, rae pabo-
TalOT MHOTHE >KUTEJIH, 3aTPYAHECHO PETYISIpHBIMU MPOOKaMH. AHAIOTUYHBIE TMPOOIEMBI Xapak-
TepHbl U Juisi OMCKa, Te Ha MPOTSKEHUH IMOCIEIHUX JIET He TepsieT aKTyaJllbHOCTH BOIPOC O
CTPOUTETLCTBE TyOJepa riaBHOM TOPOJICKOW MaruCTpaIy.

HenamHuoro mydmre obcrost nena B Bonarorpane u [llaxTax — KuTean 3TUX TOPOJIOB, KaK CO-
obmaer domofond.ru, oneHwIM TpaHCHOPTHYIO HHGPACTPYKTYpy B 4,4 u 4,5 Gamna. Kutensim
MIPUBOJDKCKOTO TOpOJia Ha OOIECTBEHHOM TPAHCIIOPTE HEBO3MOXHO JOOPATHCS U3 OJHOTO paio-
Ha B Jpyroi 0e3 mepecaok, a MEeHbl B MapIIPYTHBIX TAKCH KXUTENW Bolrorpana CYUTAarOT 3aBbI-
menHbiMU. B IllaxTax ynpa3maHeHbl TpaMBaliHbIE U TPOJUICHOYCHBIE MapIIPyTHl, a aBTOOYCHI HE
CHPABIISIOTCA C TACCAKUPOMOTOKOM.

JlopokHYI0 CUTyallMIo B TpeX ropoaax — Apxanrenbcke, Maxaukane u CapartoBe — )KUTEIH
orleHuny Ha 4,7 6amna. SAkyrck, CeBactononb u Ps3ans nmomyuunu mo 4,8, 4,9 u 5 6ayioB cooT-
BETCTBEHHO.

B ycioBusx phIHOYHOW YKOHOMHUKH MPOUCXOTUT (POPMHUPOBAHUE HOBBIX AJIIEMEHTOB PHIHOY-
HOM MHOPACTPYKTYpHI, UMEIOLUX Oonbiioe 3HadeHne. OHa cama, pa3BUBAsICh U YKPEIUISACH,
CTAHOBUTCS OOIIMPHON CaMOCTOSTENBHOW cdepold HapomHoro xozsiictBa. OO0 3TOM BechbMma
HarJSITHO CBHJIETEILCTBYET TOT (DAKT, UTO O0BEM pealin3aliuu yciayr B cepe nHPpacTpyKTyphl
COCTaBIISIET TOYTH YETBEPTh OT 00BEMa MPOU3BOACTBA BAJOBOIO BHYTPEHHETO IMPOIYKTa B
CTpaHe. YJy4YIlIeHUsS B CHCTEME PBIHOYHOW HH(PPACTPYKTYPHI, B KOTOPBIX TaK HYXKIAETCS POC-
cHiicKast 5KOHOMHUKA, TPOUCXOIAT MOCTEMEHHO. DTOT MPOLIECC OIPeeIIeTCs] MHOTMMHU (pakTopa-
MH, B YUCJIE€ KOTOPHIX BO3MOKHOCTH PECYPCHOTO oOecredeHus, 00bEeKTUBHO CBSI3aHHBIE C Opra-
Hu3auuen cepsl oOpallleHus: Ha ONpeAeICHHOW TEPPUTOPUHU OTIECIBHOTO PErHOHA WM TOpoja.
Henb3st He OTMETHTD ¥ U3MEHEHUE (DYHKIIMH, BHIIOTHSAEMbIX HHpacTpyKTypoid. Tak, mepBocTe-
MEHHBIMH CTAHOBATCS (PYHKIHUU 1O CO3JaHUIO0 SKOHOMHYECKOH cpelbl B HensX (GOpMUPOBAHUS U
pa3BUTUS CHUCTEMBI PBIHKA, a TaKKe HEOOXOIAMMBIX SKOHOMHUYECKUX YCIOBUH Pa3BUTHS XO3sii-
CTBYIOIIUX CYOBEKTOB, OOECIIEYeHIE MaTepUabHbIX, ((MHAHCOBBIX, TPYJIOBBIX U HH(POPMAIIMOH-
HBIX CBS3€H MEXIy CyObeKTaMH 3KOHOMHUKHU Ha BCEX YPOBHSX, CIIOCOOCTBYIOIIUX MOBBIIIECHUIO
KauecTBa JKU3HHU HACEJICHHUS.

OO011Ien3BEeCTHO, YTO JIJISl HAIIEH CTPaHbI C €€ OTPOMHOM TEPPUTOPHEH COBpPEMEHHAs U Tiepe-
7I0Basi TPAHCIOPTHAsA MH(PPACTPYKTypa — 3TO MOUCTUHE JJ0pora B Oyayiiee, 6e3 BCIKOro MpeyBe-
auueHud. OHa UMeeT CTpaTernuyeckoe 3HaueHue JUIsi SKOHOMHUYECKOTO POCTa U KayeCTBEHHOIO
nepexo/ia dIKOHOMUKH K WHHOBAIIMOHHOMY ITYTH Pa3BUTHs. YK€ HE TOBOPS 00 OTKPBIBAIOIIUXCS
HOBBIX BO3MOKHOCTSIX JJIsS PETUOHAIBHOM U MEXIYHAPOJAHON KOOIEpaIiHy.

dopmupoBaHrue HEOOXOIUMBIX YCIOBHH COAIAaHCHPOBAHHOTO, PAllMOHAIBLHOTO Pa3BUTHS H
pa3MenieHus] TPAaHCTIOPTHON UHPPACTPYKTYPhI, YCTPAaHEHUE UMEIOIIUXCS TUCTIPONOPIUN MEXKIY
HEH U JIPYTUMHU OTPACISIMHU YKOHOMHUKH TPEOYIOT pa3paboTKU ee CTpaTeruu Ha CPEeTHECPOUHBIE U
JOJTOCPOYHbIE BPEMEHHbIE TOPU3OHTHL. Peanusanus ke CTpaTernu pa3BUTUS U pa3MELICHUS
TPAHCIIOPTHON MH(APACTPYKTYPHI C IENBIO PEIIeHUs TPoOJIeMbI MTOJTHOTO, CBOEBPEMEHHOTO, Oec-
nepeOOHOr0 U KaUeCTBEHHOTO YIOBJIETBOPEHHSI OBICTPOPACTYILETO CIpoca NOTpeOuTene ycayr
C BO3MOXXHBIMM MHHHMAJIbHBIMHM 3aTpaTaMy MNOTPeOyeT MPUOPUTETHOTO, OMEPEkKAIOUIET0 U
YCKOPEHHOTO0 €€ (OPMHUPOBAHHUS IO OTHOLICHHUIO K SKOHOMHKE B 1I€JIOM H €€ OTpaciel.

TpancriopTHasi U MHXeHepHas UHPPACTPYKTYPHl B paMKax JII000ro ropoja JO0JKHBI rapaH-
TUPOBAaTh HEOOXOMWMBIC YCIOBUS Ui (DYHKIMOHUPOBAHUS W PA3BUTHUS OCHOBHBIX OTpaciiei
MIPOM3BOJICTBA U 0OecreynBaTh MaKCUMAaJbHO 3(P(PEKTUBHOE HCIOIB30BAaHUE HKOHOMHYECKOTO
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U IIPOU3BOJCTBEHHOr0 MoTeHnuana. Kaxnaas crpaHa WinM peruoH OJKHBI UMETh TaKyr TpaHC-
MOPTHYIO UHMPACTPYKTYPY, KOTOpas MOJHOCTHIO YIOBJIETBOPsIa Obl CIIPOC JAHHON TEPPUTOPUU
B TPAHCHOPTHBIX YCIyrax.
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RATING OF CITIES AND QUALITY OF LIFE (TRANSPORT INFRASTRUCTURE)

The article is devoted to the study of the rating of cities and quality of life in the context of transport
infrastructure.
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OYHKIIMOHAJIBHASA TEXHOJIOI'MTYECKAS KJTACCUDPUKALNUA (PTK)

Paccmampusaemca knaccugurayus npouzgoocmeenuvix mexnonozuil. Ilokazanvl mexnonocuyecxkue
npoyeccol Npu MexXHUYecKom obecnedeHuy no08UNCHO20 cocmasa agmomoouna. Iloonumaemces onpoc o
GIUSHUU MEXHOL02UYECK020 000pydosanus, komopoe ucnoavzyemcs npu TO u P asmomobunel.

Jns knaccu(uKanuy MPOU3BOJACTBEHHBIX TEXHOJIOTMHA MMEETCs PNl OTIMYUTENbHBIX IMPH-
3HakoB. OCHOBHas 11€JIb HAYYHOW CTAaThH — U3y4YeHHE BHJIOB M KJacCU(UKALUI TEXHOJIOTHMA, KO-
TOpast PaCKPhIBAETCS IIOCPEACTBOM PEUICHUS CIEAYIOIUX 3a1ay:

- U3YYUTH JINTEPATYPY 10 TEME;

- PacKpbITh NOHITHE TEXHOJIOTHH;

- BBISIBUTH U PACCMOTPETH BUABI U KIIACCU(UKALUIO TEXHOJIOTHH.

- ClIeNaTh BBIBOJBI 110 TEME.

[Ipu Hanmcanuu craThy ObUIA MCIIOJIb30BaHA yueOHas U MepHOAMYECKas JUTeparypa 1o Te-
Me. IIpu TexHHYeCKOM 0OeciedeHuH OIBMYKHOTO COCTaBa aBTOMOOMIISI MEXaHU3AIMH TTOJIEKAT
CIIELYIOIINE TEXHOJIOTMYECKHUE MTPOLECCHL:

- paz6opka-cOopKa;

- MO#Ka ¥ OYHCTKA;

- KOHTPOJIb U COPTUPOBKA;

- KOMIUIEKTOBKA;

- cOopka,;

- 00KaTKa U UCIBITAHUE Y3JI0B U arperaros;
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- BOCCTaHOBIIEHUE U3HOIICHHBIX JCTaNeH;

- OKpacka;

- npoueccel TO;

- MOABEMHO-TPAHCTIOPTHOE OCHAIIICHHE.

VYuurtsiBas 3aBUCUMOCTb OT (DYHKIIMH, BBITOIHSAEMBIX MAIlIMHAMU, BCE ONEPALUU TEXHOJIOTHU-
YEeCKHUX MPOLIECCOB MOXKHO OMPENEIUTD B 3 TPYIIIBL.

K mepBoii oTHOCSTCS omepanuu MepeMeIeHuss U TPAHCIIOPTUPOBAHUE OOBEKTOB PEMOHTA.
Croz1a BXOJIT KOHCTPYKIIUU TPAHCIIOPTEPOB, MAHUITYJIATOPOB, OIHEMHBIX YCTPOICTB.

Ko BTOpOIi TpyIine OTHOCAT Bce OIepaliy 1o MNpUBEACHUI0 00bEKTa PEMOHTA U3 HEUCIIPaB-
HOTO COCTOSIHHSI B UCIIPaBHOE, a TAK)Ke OTepaluu pa30opKu U COOPKH, BOCCTAHOBJICHUS JIETaNICH,
OKpAacCKH H T.JI.

K tpeTheil rpyrine oTHOCAT onepauy Mo KOHTPOJIIO U UCTIBITAHUIO OTPEMOHTHUPOBAHHBIX U3-
JIEJIUH.

TexHonornueckoe 000pyI0BaHKE O XapaKTepy MPOLIECCOB JETUTCS Ha CIEAYIONIIE TPYIIIbL:

- MEXaHUYECKOE;

- TEIJIOBOE;

- DJIIEKTPUYECKOE;

- TUAPOAUHAMUYECKOE;

- TEPMOJIMHAMUYECKOE;

- XUMUYECKOE.

MexaHudeckue mpoLeccsl 000pyAOBaHUS BKIIOYAIOT IepeMelieHne, 00paboTKy, COPTUPOBKY
U T.J., K HIM OTHOCAT: CTEH/IbI 17151 pa300pKu U COOPKU, TOILEMHUKH, ChEMHUKH U T.JI.

K TeroBeIM mpolieccaM MeXaHHM3aIlluu OTHOCSAT ONEPAllMyd HArpeBa WM OXJaXKIEHUs. JTO
MIeYH, HarPeBaTEIbHBIE CHCTEMBI.

B ruapoanHamMuueckux mpoleccax MeXaHU3alluu MPOXOJAT ONEpaluy MepeMeleHus Ku-
KHX, CBHITyYUX BEIECTB, MepeMelINBaHNe MaTepHasioB, o4McTKa. Vcrmonb3yloT (uiIbTphl, LIEH-
TpUGyrd, OTCTOWHUKH, MATHUTHBIE YIIOBUTEIH.

B snexTpuyeckux mnpoieccax MEXaHU3UPYIOTCS MPOLECChl Ky3HEUHbIE U TEPMUYECKHE.

B xumuyeckux npoieccax MeXaHU3alUuU MPOUCXOAT JIEKTPOIU3 METANIOB TPU BOCCTAHOB-
JICHUM JeTaliedl, HachleHue Me, JerupyromuMH dyieMeHTaMu. [Ipy MpUroTOBIEHUU CIOKHBIX
KJIEEBBIX KOMIO3UIUI U Jp. UCTIONB3YIOT BAaHHBI, BYJIKAHU3ATOPHI U T.1I.

[To xapakTepy Bo31eHCTBUSA 00BEKTOB MEXAHU3AIMH MOKHO Pa3IeIUTh Ha TPYIIIbL:

- TUHEHHBIC U YTIIOBBIC MIEPEMEIICHUS;

- BO3JICHICTBUS METO/IaMH JTaBIICHUS;

- BO3JICMCTBUE TEMIIEPATypOu;

- BO3JIEHCTBUE AIIEKTPUUECKOTO TOKA;

- IEUCTBHE JIy4€BOM DHEPrUEH;

- ICUCTBUE CBETOM.

[TepedyeHp TEXHOIOTHMUECKOTO 000PYIOBaHUsA, KOTOPOE Hcnoib3yercs nmpu TO u P aBTomo-
Ousielt, TOBOJILHO IIMPOK M BKJIIOYAET B ce0sl COTHU HauMeHoBaHMi. Kpome, Tak Ha3pIBaeMoro,
«CTaHAAPTHOTO» 000PYAOBaHUS, BKIOUAEMOTO B HOMEHKJIATYPHBIE KATAJIOTH U CIIPABOYHUKU U
BBITTyCKaeMoro crennanu3upoBandabiMu 3aBogamMu (ITAPO) u dupmamu («CuBux», «CopokuH-
CTPYMEHT»), CYIIECTBYET OOJBIIOE KOJUYECTBO HECTAHIAPTHOTO O00OpPYAOBaHHUS, KOTOPOE BHI-
nyckaerca camoctosteabHo otaenbHbiMu ATII, CTO unu APIL

[Tpu 5TOM «cTaHIapTHOE» 00OpPYIOBAHUE BBHITYCKAETCS MO CTaHJapTaM aBTOMOOWIIbHOM OT-
paciu (OCTam) unu TY — npeanpusiTus-u3roToOBUTENS U, KaK MpaBwuiio, ceptudunmpyercs. He-
CTaHJIapTHOE OO0OpYIOBAaHUE BBITYCKAETCS MEIKOCEPUITHO WM B €IUHUYHBIX SK3EMIUISIpax Io
KOHCTPYKTOPCKOW JOKYMEHTAIlUU MpennpusaTus-pazpaboTarka u3aenus. Bcro mMUpoKy0 raMmy
TEXHOJIOTUYECKOT0 000PYA0BaHUS MOXKHO pa3OUTh Ha CIEAYIOLIUE TPYIIIIbI:

- yOOPOUYHO-MOEUHOE;

- MOEYHO-OYHCTHOE;

- IOAbEMHO-TPAHCIIOPTHOE;

- pa360poUHO-COOPOUHOE;
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- PEMOHTHOE;
- KOHTPOJIbHO-PETYJIMPOBOYHOE U AHATHOCTHYECKOE;

- HCIIBITATCJIIBHOC,

- 006opynoBaHMe AJIsl AUATHOCTUKH, PEMOHTA, PETYIHMPOBKU M UCIBITAHUS JIEKTPOIIPUOOPOB;
- o0opynoBaHuE AJIT OKPACKH;

- mpoyYee 00opyaOBaHHE.

CHnuCoOK MCII0JIb30BAHHOM JIUTEPATYPbI

1. Bummnsxos f., I'edxapar I1., Kupcanos K. aHoBamonHbI# MeHekMeEHT // Poccuiickuit
skoHOMHuecKul k.— 2013. — Ne 10. — C. 78.

2. Ucaes N.H1. Ynpasnenue kauectBoM u ceptuduxanus npoaykuu. — CI16.: CIIGIMTY,
2014. - 186 c.

3. MeneneB A. OcOOEHHOCTH OLIEHKHM M OTOOpa MHHOBAIIMOHHBIX MPOEKTOB // MupoBas
SKOHOMUKA M MEXAyHapoiHble OTHOIEHUs. — 2013, — Ne 7— C. 125.

4. ®arxyrauHoB P.A. Opranusauus npousBoacTsa: yuyebnuk. — M.: UHOPA-M, 2015. —
672 c.

I.V. Filippov
Far Eastern State Technical Fisheries University, Vladivostok, Russia

FUNCTIONAL TECHNOLOGICAL CLASSIFICATION (FTK)

This article discusses the classification of production technologies. Technological processes at tech-
nical support of a rolling stock of the car are shown. It raises the question about influence of the techno-
logical equipment used in koropok and repair cars.
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OBIIASA CXEMA ITPOHECCA TUAT'HOCTUPOBAHUSA

Paccmampueaemwz Ouaznocmupoeaﬂue. Iloxaszanwl neckocvemmuble u B6CNMPOEHHbLE oamuuxu. Iloonu-
maemcst 60npoc 0 nNOUCKe HeucnpaeHocniu Cl0HCHO2O0 MEXAHUIMA UIU CUCMEMbL, KAK UCNOJIb3Yemcs He-
CKONIbKO OUACHOCMUYECKUX napamempoe u KakK YCJA0HCHAEeMC A NOCMAaHo68Ka ouaznosa.

JlmarHocTupoBaHUE OCYIIECTBISACTCS JHOO B Mpoiecce padOThl caMOro TPAaHCIOPTHOTO
CPEICTBa, €T0 arperaToB U CUCTEM B 33JJaHHBIX HAarpy304HbIX, CKOPOCTHBIX U TEIUIOBBIX PEXKUMAX
(pyHKIIMOHANBHOE OUATHOCTUPOBAHME), JTUOO TMPH HCHOJIH30BAHWM BHEIIHUX MPUBOIHBIX
YCTPOMCTB (POJIMKOBBIX CTEHIOB, MOJKATHBIX U MEPEHOCHBIX MPUCIOCOOIEHHIT), C TOMOLIBIO KO-
TOPBIX Ha aBTOMOOWIIb OKa3bIBAIOTCS TECTOBBIC BO3JICHCTBUS (TECTOBOE JUArHOCTHPOBAHUE). DTH
BO3JICHCTBUS JTOJDKHBI 00€CIeurBaTh MOJydYeHHE MAKCUMAalbHOM MH(OpPMAalMU O TEXHUYECKOM
COCTOSIHUHN O6’beKTa IMpU ONITUMAJIBHBIX TPYAOBBIX U MAaTCPUAJIbHBIX 3aTpaTax.

Ot 0o0BeKTa AMarHOCTUPOBAHUS, BBIBEJICHHOTO B 3aJJaHHBIA PEKUM, C MIOMOIIBIO CIIeHUab-
HOI'0 JaT4dyuKa (MGX&HI/I‘-ICCKOI‘O, TUApPaBINYCCKOro, MbE303JICKTPUUCCKOI0, MHAYKIUOHHOI'O H
Jp.) BOCTIPUHUMAETCSI CUTHAJI, OTPAXKAIOIIUN TUArHOCTUYECKHH TTapaMeTp, XapaKTepU3yIoIniid, B
CBOIO OYepe/b, 3HAUCHUE CTPYKTYPHOTO IapameTpa.
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PaznuuaroT IerkoCheMHBIE M BCTPOCHHBIE NaTYNKU. [lepBhie ycTaHABIMBAIOTCS HA OOBEKT HA
BpeMS JUarHOCTUPOBaHUS (MarHUTHBIE, HABECHBIE, HA 3a)KUMax U T.I1.), @ BTOPbIE SIBJISIIOTCS dJie-
MEHTaMHU KOHCTPYKIIMH aBTOMOOWIS. BCTpoeHHBIE MaTYMKKA MOTYT OBITH MOJKIFOUEHBI K KOH-
TPOJBHBIM MPUOOPaAM JUIS MOCTOSHHOTO HAOMIOACHUS UM K LEHTPAIN30BAHHBIM IITEICEIbHBIM
pazpemam. OT fgaTdyuMKa CHUTHAJI B TPAaHCPOPMHUPOBAHHOM BHJE MOCTYMAeT B HM3MEPUTEITHHOE
YCTPOMCTBO, 3aT€M 3HAYEHHE AUArHOCTHUYECKOTO MapaMeTpa BbIIAETCs YCTPOUCTBOM OTOOpake-
HUS TaHHBIX (CTPENIOUHBIN MpudOp, IM(poBas HHAUKALNUSA, TPA(GOIOCTPOUTEND U T.I1.).

B aBTromarmsupoBanHbix CT/l ¢ MOMOIIBIO CIEIMAIBHOTO JIOTHYECKOTO YCTPOMCTBA, (hYHK-
[IMOHHPYIOIIET0 Ha 0a3e MUKPOIIPOLIECCOPa, BHITIOIHIETCS aBTOMAaTHYECKasl TOCTAHOBKA JIUArHO-
3a, a TAaK)KEe BBIJAIOTCS PEKOMEHAAIIMN B HOPMAaTUBHON (popMe 0 BOSMOKHOCTH JabHEHTIIECH dKC-
TUTyaTaluy WM He0OXOTUMOCTH MPOBEICHUSI PEMOHTHO-PETYIUPOBOYHBIX OMEPAIUA U 3aMEHBI
HEHWCHpaBHBIX 3JeMeHTOB. B HeaBTroMatu3npoBanHbix CT/l mocraHOoBKa AMarHo3a OCyIIECTBIIS-
€TCsI OIIEPATOPOM.

B 3aBucuMocTH OT 3a/1a4 AMarHOCTUPOBAHUS U CIIOKHOCTH O0BEKTa JUArHO3bl MOTYT pa3iu-
qarbcs 1o riayoune. [t oneHkn paboTOCIOCOOHOCTH arperaTa, CUCTEMbI, aBTOMOOWIIS B LIEJIOM
UCIIOJIb3YIOTCSl BBIXO/IHBIE MapaMeTphbl, HA OCHOBAHUH KOTOPBIX CTaBUTCS albTePHATHUBHBINA AHa-
THO3 («TOJICH»/«HE TOJEHY).

st onpenenenrss MOTPEOHOCTH B PEMOHTHO-PETYJIMPOBOYHON orepanuu TpedyeTcs: Ooee
rIIyOOKHI TUArHO3, OCHOBAHHBIN Ha JIOKATH3aI[Mi KOHKPETHON HencnpaBHOCTH. [locTaHOBKA TH-
artHosa B ciy4ae, KOrja MPUXOJUTCS IMOJIb30BAThCS OJHUM JIMarHOCTUYECKHM IMapaMeTpoM, He
BBI3BIBACT OCOOBIX METOJAMYECKUX TpymHOcTei. OHa CBOAMTCS K CPAaBHEHHUIO M3MEPEHHOTO 3Ha-
YEeHHsI TMarHOCTUYECKOTrO apaMeTpa ¢ HOpPMaTUBHBIM.

Ecnu npou3BoaNUTCS MOUCK HEUCITPABHOCTH CJIIOXKHOTO MEXaHU3Ma WM CUCTEMbI U UCIOJIb-
3yeTcsl HECKOJIbKO JAMAarHOCTUYECKUX MapaMeTpoB, MOCTAHOBKA JUArHo3a CyIIECTBEHHO YCIIOXK-
HseTcs. B aToM ciiydae HEOOXOAMMO Ha OCHOBAaHWHU JAaHHBIX O HAJIE)KHOCTH OOBEKTa BBHISIBUTH
CBSI3M MEXJy ero Hambosee BEpOATHBIMH HEUCIPABHOCTSAMHU M HCIOJIb3YEMBIMH JAHArHOCTHYE-
CKMMH mapaMmerpaMu. JlJis 3TOHM 1eNH B MPaKTHUKE AUArHOCTUPOBAHUS TPAHCHOPTHBIX CPEACTB
HanboJee YacTo MPUMEHSIOT TUAarHOCTUYECKHE MaTpHIlbl. MeTOoAbl AMarHOCTUPOBAHUS aBTOMO-
Onel xapakTepu3yroTCcs: PU3NIECKON CYITHOCTRIO IUArHOCTUYECKUX MapaMeTpoB. OHU JensTCs
Ha CJIEYIONINE TPYIIIbL:

- U3MEPEHUS MTapaMeTPOB IKCILTyaTAlMOHHBIX CBOHCTB aBTOMOOWIIS;

- TMHAMUYHOCTH;

- TOIJIMBHOM SKOHOMUYHOCTH;

- 0€30macHOCTH JABMXKEHUS, BIMSHUS Ha OKPYXKAIOIIYIO CPeNy;

- U3MEPEHHUS MapaMeTPOB MPOIECCOB, COMPOBOXKAAMOIMNX (YHKITMOHUPOBAHUE aBTOMOOWIIS,
€ro arperaToB ¥ MEXaHU3MOB (HarpeBbl, BUOpAIUH, IITYMBI H JIp.).

Kpome Toro, cymecTtByeT rpymnmna METOJOB JUATHOCTHPOBAHUS, 00ECTIEUUBAIOIINUX HU3MeEpe-
HUE TeOMETPUYECKHX BEIMYHH, HETMOCPEICTBEHHO XapaKTEPU3YIOIIMX TEXHUYECKOE COCTOSHUE
MEXaHH3MOB aBTOMOOHUIICH.

[lepBasi rpymma MeTOJOB MO3BOJIET OLIEHUTH PAOOTOCMOCOOHOCTh M AKCIUTyaTallMOHHBIE
CBOMCTBAa aBTOMOOUJIS B I[EJIOM, TO BTOpasi U TPEThsI Tal0OT BO3MOKHOCTh BBISIBUTH KOHKPETHBIE
MPUYKHBI HeucnpaBHOCTEH. [I0ATOMY Mpu TMAarHOCTUPOBAHUU, UCXOMS U3 MPUHIUIA «OT LEJI0T0
K YaCTHOMY», CHayvaja MPUMEHSIOT MEePBYIO TPYIIIY METOAOB, OCYIIECTBIISS 00IIee JUATHOCTH-
poBaHMe, a 3aTeM JUIsl KOHKPETH3AIUN TEXHUYECKOTO COCTOSHUSL aBTOMOOUJISI IPUMEHSIIOT METO-
Il BTOPOU M TpEThel TPyII, OCYIIECTBIISIS €r0 JIOKAIbHOE TUarHOCTUPOBAHUE.

CpencrtBa UAarHOCTUPOBAHUS TPEICTABISAIOT COOOM TEXHUYECKHE YCTPOMCTBa, NMpEIHa3Ha-
YEHHBIE JJIS1 U3MEPEHUS] IMarHOCTUYECKUX MAapaMEeTPOB TEM MJIM UHBIM MeTOA0M. OHH BKJIIOYAIOT:

- YCTPOMCTBA, 33/IaI0IIME TECTOBBIM PEKUM;

- TaTYUKH, BOCIIPUHUMAIOIIUE JUATHOCTHYECKUE TTapaMeTphl B BUE, YA0OHOM 1ij1sl 00paboT-
KM WM HETIOCPECTBEHHOTO HCIOJIb30BaHUA (KaK MMPaBUIIO, B BUAE AIEKTPUUYECKOTO CUTHAIA);

- ycTpoicTBa aisi 00paboTku curHana (YCWICHHUS, aHAIu3a, PUIbTpaIiy), A TOCTAaHOBKH
JMarHo3a, MHAWKAIUK Pe3yabTaToOB, UX XPaHEHUS WM Mepeladyl B OpTraHbl yIPaBICHUS.
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CpenctBa TUarHOCTUPOBAHUSI OBIBAIOT BHEITHUMHU, T.€. HE BXOSIIUMHU B KOHCTPYKIIUIO aB-
TOMOOWJISl, 1 BCTPOCHHBIMHU, SIBJISIOUIMMUCS JJIEMEHTaM ero KOHCTpyKIuu. BHemrHue cpencrsa
JTUArHOCTHPOBAHUS B 3aBUCUMOCTH OT UX TEXHOJIOTUYECKOTO HA3HAYCHUSI MOTYT OBITH BBITIOJIHE-
Hbl B BUJIE NMEPEHOCHBIX MPHOOPOB U MEPEABIKHBIX CTaHIMM, YKOMIIJIEKTOBAaHHBIX HEOOXO/AU-
MBIMH U3MEPUTETHHBIMU YCTPOUCTBAMU, M CTAIIMOHAPHBIX CTCHJIOB.

Ha ATII npuMeHsIIOT CTeHABI M MEPEHOCHBIE MPUOOPHI, & B OTPBIBE OT IMOCTOSHHBIX 0a3 -
MOJIBYDKHBIE CTaHIMK JAHUATHOCTUPOBAHMS U OECCTEHIIOBBIC JMArHOCTUYECKUE CpencTBa. BHer-
HUE CpeACTBA AMATrHOCTUPOBAHUS OOCCIEYMBAIOT MOJTyUeHHE U 00pabOTKy MH(GOpPMAIIUU O TeX-
HUYECKOM COCTOSITHUM aBTOMOOMIIEH, HEOOXOMMOM JUISl UX 0OCITY>)KMBaHUS U PEMOHTA.

BerpoenHbie cpeacTBa AMAarHOCTUPOBAHUS BKIIIOYAIOT B ce0s BXOASIINE B KOHCTPYKIUIO aB-
TOMOOWIISI JATYUKUA U TPUOOPHI (IEKTPOHHO-BBIUUCIUTENbHBIC MPUOOPHI, OJIOKH MHUTAHUS, WH-
TUKAIMIO) JUIT 00paOOTKU JTUArHOCTHUECKUX CUTHAJIOB (YCHJICHHS, CPAaBHEHHUS C HOPMAaTHBAMH)
U HEMPEepPBIBHOTO WJIM JOCTATOYHO YAaCTOTO M3MEPEHHs MapaMeTPOB TEXHHUYECKOTO COCTOSHUS
aBTOMOOMJIS.

[Ipocreiitme cpeacTBa BCTPOCHHOTO TUATHOCTUPOBAHUS PEATU3YIOTCS B BHUJE TPAIUIIHOH-
HBIX MPUOOPOB IIUTKA BoAMTENS. bosiee cloXHBIE CpelcTBa BCTPOCHHOI'O JUArHOCTHPOBAHUS
MO3BOJISIFOT BOAMTEIIO MIOCTOSTHHO KOHTPOJIMPOBATH COCTOSIHUE TOPMO30B, PACXOJ] TOILIHNBA, TOK-
CUYHOCTHh OTPaOOTaBIINX Ta30B, a TAK)KE BHIOMPATh HANMOOJIEE IKOHOMUYHBIE U O€30MacHbIe pe-
KUMBI pabOTBI aBTOMOOWIISI HJTM CBOEBPEMEHHO MpPEKpallarh JBIKEHUE TPU aBapUHON CHUTYya-
uuu. Kpome toro, Hanmuuue Takux CpeicTB AaeT BO3MOXKHOCTh BOJUTEINIO CBOEBPEMEHHO YCTpa-
HSATh MEIKHE HEHCIPABHOCTU MPUOOPOB CHUCTEMBI MUTAHUS M 3)KUTAHUS HETMOCPEICTBEHHO Ha
JIUHUH.

CHnuCcoOK MCII0JIb30BAHHOM JIUTEPATYPbI

1. TexHuueckas HKCIUTyaTaIusi aBTOMOOMIICH: yueOHuK a1 By30B / mog pea. E.C. Ky3nero-
Ba. — M.: Tpauncnopt, 2011. — 413 c.

2. KysnenoB E.C. YnpasneHue TeXHHUECKON DKCIUTyaTaliel aBTOMOOMe. — 2-e u3I., 1e-
pepab. u gom. — M.: Tpaucnopt, 2010. — 272 c.

3. ApunnH W.H. u nap. TexHudeckas dKCIUTyaTallusi aBTOMOOWIICH. YTIpaBiIeHHE TEXHHYE-
CKOM TOTOBHOCTBIO MOJBUKHOTO cocTaBa. — Bianumup, 2008.

M.G. Hrolenko
Far Eastern State Technical Fisheries University, Vladivostok, Russia

THE GENERAL SCHEME OF THE PROCESS OF DIAGNOSIS

This article discusses the diagnosis. Easily removable and built-in sensors are shown. The question of
Troubleshooting a complex mechanism or system is raised, how several diagnostic parameters are used
and how the diagnosis is complicated.
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Cexnus 5. UTH’KEHEPHBIE TUCHUITJINHBI

YK 620.1

AM. [Tnotkun
Hayunsiii pykoBoautens — B.A. [TnoTkuna, cTapimmii mpenoaaBaresib
OI'BOY BO «Jlanspei0oBTY3», BiaguBoctok, Poccust

IKCHIEPUMEHTAJIBHBIE HCCJIEJOBAHUSI
ITPU TPOEKTUPOBAHUU KOHCTPYKIUU

Paccmampusaromcesn ocnosHvle acnekmul, céA3aHHble C IKCHEPUMEHMANbHIMU UCCIE008AHUAMU NPU
npoexmuposanuy demaneti u Y3108 Cy008blX KOHCMpYKkyuu. Packpuvleaiomes 0co6eHHOCMU NOHAMUS «MO-
Oenuposanuen. Paccmampusaemces akmyanbHocms uccied08amenbCKux Rpoyeccos 8 obaacmu Conpomug-
JIEHUSL Mamepuaios npu NPOeKmMupo8aHUU KOHCMPYKYUY ¢ y4emom ucciedosanus degopmayuil.

[IpenmylleCTBEHHO OCHOBHOW MPUYMHOM MOTEPU MPOYHOCTU JETaled U Y3JIOB CYAOBBIX
OHEPreTHYECKUX YCTAHOBOK SIBIISIETCS BO3HUKHOBEHHE 3HAUUTEIBHBIX OCTATOYHBIX JedopMaruit
MIPU HAPYIIEHUU TPOYHOCTH U KECTKOCTU KOHCTPYKIIUU.

W3 xypca compoTUBIEHUSI MaTepUaioB U3BECTHO, YTO AepopMalius — U3MeHeHHe (OopMbl U
pa3MepoB JIeTal U KOHCTPYKIMHU B 1esioM. CriocoOHOCTh Ae(OpMUPOBATHCS — OJHO M3 OCHOB-
HBIX CBOMCTB BCEX TBEPBIX TEN, K KOTOPHIM OTHOCSTCSI BCE KOHCTPYKTUBHBIE 3JIEMEHTBI MOPCKO-
ro cyaHa. B yactHOCTH, KOpPITYC CyHA, BajIbl, HOUINITHUKY, IIOPIIHU U IpYTHE.

DKCHepUMEHTAIbHO OCHOBOW HAyKH COMNPOTHBIICHHE MaTepuaia sBISETCS HCIbITaTeIbHbIE
MamuHbL. [Ipyu IPOEeKTUPOBAHUU AETaNei U y3JI0B OTBETCTBEHHBIX JI€TaJIel CYJO0B HEOOXOIUMBI
AKCIIEPUMEHTAJILHBIE NCCIIEIOBAHUS MPU PA3NIUYHBIX BUAAX HArPYKEHUS.

Ha xadenpe «Mumxenepubie nucuuminaby GI'BOY BO «/lanbpeiOBTY3» OCBaMBaIOTCS Kyp-
CaHTaMHU Kak camoro «MopexomHOro MHCTUTyTa», Tak U Kypcantamu MI'Y um. agm. I.11. He-
BEJILCKOT'0, IIPU HETIOCPECTBEHHOM COTPYAHUUYECTBE BY30B, IKCIIEPUMEHTAIbHBIC UCCIIEIOBAHUS
IpU TPOEKTUPOBAHUU KOHCTPYKIHMH M Y3J0B CYIOB PBHIOOXO3SHCTBEHHOTO U TPAHCIOPTHOTO
HazHaueHus. B pe3ynbpTaTe BhIpaOOTaHBI PEIICHUs, HAIIPABJICHHBIC HA MOJCIMPOBAHUE DKCIIEPHU-
MEHTAJIbHBIX UCCJIEA0OBAHUI MPU MPOEKTUPOBAHUN KOHCTPYKIIUH C yU€TOM 3KCHEPUMEHTATBHBIX
HUCCIIETOBAHUN.

[Tpu pemienuu 3agad NPOSKTUPOBAHUS U3IEIUNA U Y3JI0B, a TaK)Ke MOJyUYEHHUsI UX Pa3BEPTOK
Ha CTaJMH BBIMOJHEHUS HCCIEA0BATEIbCKON IEITeTbHOCTH, BOSHUKAET HEOOXOAMMOCTh HUCIOIb-
30BaHHs COBPEMEHHBIX CHUCTEM JBYX- M TpEXMEpHOro MojaenupoBanus. Llenpio npouecca mone-
JUPOBAHUS B pPe3yNbTaTe SKCIEPUMEHTABHBIX UCCIIEI0OBAaHUI SBISETCS pacUIMpEeHUe U pelIeHre
00JBIIOTO Kpyra Hay4YHBIX 3a1ad [1], HampuMmep, TaKUX Kak UCCIEeIOBAaHUE OOTEKaHUs TBEPAOH
MOBEPXHOCTU C IEJIbI0 YMEHBIICHHUS] CHUJ BS3KOCTHOTO TPEHUs, BBISBICHUS ONArOMPHUSATHBIX U
HeOJIaroNpUATHBIX YCIOBUN KCIUTYaTallK JIeTalel, y3JI0B U IPYTUX.

CoBpeMeHHBIN KOMILJIEKC TPOrpaMM pacIIUpsieT Kpyro3op UCCiIel0BaTeNlel 10 PELIEHUIO 3a-
Jla4 COBMEILICHUSI JIeTajiel U y3JI0B, TO €CTh MOCTPOEHUS KOMIIOHOBOYHBIX CXeM. TaK KypCaHTbI
CyJOMeXaHU4ecKoro (hakylbTeTa YCIEIIHO UCIIOJIb3YI0T CUCTEMY TPEXMEPHOTO TBEPIOTENHLHOTO
¥ TIOBEPXHOCTHOTO napamerpuueckoro npoektupoanus (CAIIP) komnanuu Autodesk, koTopas
MpeIHa3HaueHa s CO3/IaHus IU(PPOBBIX MTPOTOTHUIIOB MTPOMBINIIICHHBIX U3ICITHIA.

Wuctpyments Autodesk Inventor mo3BosstoT o6ecreunTh MOJHBINA UK TPOSKTHPOBAHUS U
CO371aHUsI KOHCTPYKTOPCKOW JOKYMEHTAIMH, a UMeHHO: 2D-/3D- monenupoBaHue; co3gaHue u3-
JeJUi U3 JINCTOBOTO MaTepuasa U IOJYyYEHUE UX pa3BEPTOK; AMHAMUYECKOE MOJEIMPOBAHMUE;
napaMeTpUUecKuil pacyeT HaIpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS AeTanel U cOOPOK; BH-
3yalu3aiuio U3Jeaus ¢ IOMOIIbIO CO3JAaHUs aHMMAllMK; aBTOMATHYECKOE IMOJIy4eHHEe U OOHOB-
JIeHWe KOHCTPYKTOPCKOM okymMeHTanuu ¢ odpopmiiennem mo ECKJI.
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B PE3YIbTATC B XO4€ HaquO-HCCHGHOBaTCHBCKOﬁ ACATCIIBHOCTH IMOJTYYCHBI Pa3JIMYHBIC CLIC-
Hapuu oOTeKaHUs TBEPABIX Mep(HOPUPOBAHHBIX TOBEPXHOCTEHN (PUCYHOK). AHAIW3 TaHHBIX CIIe-
HapueB MO3BOJIIET CONOCTABUTh CXEMbI OOTEKaHMs UCCIeayeMOoil neppoprupoBaHHON OBEPXHO-
CTH, BBIJICIIUTH ONTUMAIBHOE PACIIONIOXKEHHE 00BEMHO-TUIOCKOCTHBIX Pa3MEpOB OTBEPCTUH, 00-
HApPYXKUTh 11eJIeCO00Pa3HOCTh PACTIONOKEHUSI KOMOWHAIIMHM OTBEPCTHI Ha MOBEPXHOCTH U MHO-
roe npyroe. JlaHHBIN acleKT MOKa3bIBaeT YCIICIIHBIN Pe3yIbTaT MpU 00pabOTKe JaHHBIX B XOJIE
HCCIIEI0BATENBCKOTO MpOoIiecca.

Cxema 00TeKaHHsI TOTOKOM MOBEPXHOCTH

Tak momy4yeHsl pe3ybTaThl SKCIEPUMEHTANIbHBIX HCCIIEeI0BaHUM, 00paboTaHHBIE C MpUMe-
HeHneM Komiuiekca Autodesk Inventor, KoTopbie OTpaskeHbl B HAyYHO-HCCIIEI0BATEIbCKON pabo-
te «Mopexoanoro uactutyray GI'BOY BO «JlanbpeioBTy3» Ne 633 «MccnenoBanue BIUSHUS
COCTOSIHUSI TOTPAHUYHOTO CJIOS1 00BEKTA HA THAPOJUHAMUYECKHE U a3pOIMHAMUYECKHe XapaKTe-
PHUCTUKH CpeNIbl IPU pEeIIeHUH TEXHHUUYECKUX 3a1au». Kpome Toro, naHHbI criocod MoaeanpoBa-
HUS [TO3BOJIUT MOJIYUYUTh MOJIEH, KOTOPBIE MOXKHO pacredaraTs Ha 3D-npuHTEpe U BBIIIOJIHUTD C
MOMOIIBIO MOJIYYEHHBIX MOJIeNICHi HAaTYpHbIE UCIBITAHUS OOBEKTAa B PEalbHBIX YCIOBHSX C yde-
TOM DKCIIEPUMEHTAJIbHBIX YCIOBHIA.

BaxHo oTmMeTuTh, UTO MporpaMMHbIi KomIuieke Autodesk Inventor siBrsieTcst He €IMHCTBEH-
HBIM IIPOrPaMMHBIM OOECII€UYEeHHEM, C MOMOIIBI0 KOTOPOTO MOKHO BBHIMOJIHHUTH yKa3aHHBIE HC-
cnenoBanus [2]. Tlpu 3TOM mpUMEHEHHE YKa3aHHOTO CIOcC0o0a MOJETUPOBAHMS HCCIETYEMBIX
MIOBEPXHOCTEN 3aCiy’)KUBAET TAK)KE NPUCTAIIBHOTO BHUMAHHUS, YTO IOKA3bIBAIOT MOJOKUTEIBHbBIE
IIPaKTUYECKHUE PE3YJIbTAThI, B TOM YHCJIE MPU IPOESKTUPOBAHUM OTAEIBHBIX y3JI0B CYIOBBIX YHEP-
TFE€TUYECKUX YCTaHOBOK.

Cnmcox ucnob30BaHHOM JIMTEPATYPbI

1. TonoBanoB H.H. I'eomerpuueckoe monenupoBanue. — M.: U3n-Bo pus.-maT auTeparypsl,
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EXPERIMENTAL STUDY WHEN DESIGNING STRUCTURES

This article discusses the main aspects related to experimental studies in the design of parts and com-
ponents of ship structures. The article reveals the features of the concept of "modeling”. The relevance of
research processes in the field of resistance of materials in the design of the structure taking into account
the study of deformations is considered.

Caenenus 00 aBrope: [[notkun Anekceir Makcumosud, rp. CM-0223, MI'Y um. anm. I'.U. He-
BEJILCKOTO.
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MMPOEKTHBIN PACYET KOHCTPYKIIUHM C TIPUMEHEHUEM
TEJEKOMMYHUKAIIMOHHOT'O METOJA UCCJIEJOBAHUA

Paccmampusaiomes ocnognvie acnekmul, céa3aHHble C COBEPULIEHCIBOBAHUEM COBPEMEHHOI CUCMme-
Mbl 00pA306aHUs NPU UZVHEHUU KYDCA HAYUHO20 UHMCEeHepHO20 HanpasieHus — « ConpomusieHus mame-
PUanosy, KOmopwiil GKI0YAem aKmugHvle Gopmvl GHEOPeHUs 8 YUeOHbLI Npoyecc 0esimenrbHOCU KYPCaH-
Mma Kax UHOUBUOYYMA NPU CAMOCHMOSMENbHOM UCCIe008AHUU NPAKMUYECKU-IKCHEPUMEHMATbHOU 0a3bl
Kypca. B pesynomame anpobuposara oOHa uz oopm akmusHo2o mMemooa 3aKpenieHus meopemuieckozo u
NPAKMUYecKo20 Mamepuaia — meieKkOMMYHUKAYUOHHBIN MemOoO UCCIe008AHUSL.

CoBpemeHHast oOpa3oBateibHas MOJUTHKAa Poccuu ompenenser Leld ¥ OCHOBHBIC 3aJadyu
MOJICpHH3ALMN 00pa30BaHMsA, CPeIy KOTOPBIX TTIABHOM SBISETCS OOecrnedeHrne COBPEMEHHOTO
KayecTBa 00pa3oBaHMs Ha OCHOBE COXPAHEHHS ero (yHIaMEHTAIBHOCTH U COOTBETCTBUS AKTY-
ABHBIM M TIEPCIICKTUBHBIM MOTPEOHOCTSM JIMYHOCTH, 00IIecTBa U rocynapcersa. [Ipu atom oc-
HOBHAsl POJIb OTBOJIUTCSI COBPEMEHHOW KOHIETIIUHI 00pa30BaHMs BHICIIECH MIKOJIBI, MOACPHU3ALIMS
KOTOPOH MpeArnoiaraeT OpHEeHTAIMI0 00pa30BaHUs HE TOJBKO HAa YCBOGHHUE CTYAEHTaMU U Kyp-
CaHTaMU ONPENICIICHHON CyMMBI 3HaHHIA, HO M Ha Pa3BUTHE €r0 JIMYHOCTH, €r0 MO3HABATEIBHBIX
M CO3UIATEIBHBIX CIIOCOOHOCTEH.

OO6HoBIeHHE 00pa30BaTENBbHON NEATETBHOCTH, JTOCTH)KEHHE HOBOTO KadecTBa 00pa30BaHUS
CBSI3BIBAIOT ¢ MH(poOpMaTH3anyeil o0pa3oBaHus, ONTUMH3ALNEH METOJ0B OOY4EHUs, aKTHBHBIM
UCTIOJIb30BAaHNEM TEXHOJIOTHI OTKPBITOrO 00pa30BaHMS.

OpnHako perieHre 3a/1a4 B 3TOM HAIPaBJICHUH CTAJIKHBACTCS C ONPEICICHHBIMHA TPYIHOCTS-
MH, CBS3aHHBIMH ¢ MHOXeCTBOM IpuunH. CoBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTUHU HE BCe-
r7la OPraHMYHO BIIMCHIBAIOTCS B TPAIUIMOHHBIA YUEOHBIN MPOIECC BBICHICH IIKOJBI U JIAXKE B
npotiecc 00y4deHus: HHHOPMALUOHHBIM TUCHUILTUHAM UKJIa MHKCHEPHBIX TUCLIUTLTUH.

TenexomMmyHUKAYUOHHbIE MEeXHON02UU — ITO TIPOIecC Nepeaaun HHPOPMAIHH C UCTIONIb30Ba-
HUEM JIEKTPOHHBIX BUJIOB CBsi3H (puc. 1). B HacTosmiee BpeMsi OHM OCHOBBIBAIOTCSI HA KOMITBIO-
TEpHBIX TexXHOJOTUsX. COBpEMEHHBIE TEIEKOMMYHHKAIIMOHHBIE TEXHOJOTHH OCHOBAHBI Ha HC-
MOJIb30BaHUN MH(POPMAIIMOHHBIX ceTel. JlaHHbIe TEXHOJIOTHH XapaKTepHU3yIOTCsl HE TOJIBKO MpH-
MEHEHHEM KOMITBIOTEPOB, HO M aKTUBHBIM BOBJICYCHHEM B MH()OPMALMOHHBIN TpOLECC KOHEU-
HBIX I0JIb30BaTENeH-HEePOPEeCCHOHAIOB, BOSMOKHOCTBIO ISl PSAOBOTO IOJIB30BATENs JOCTYIIA
K 00IIMM pecypcaM KOMIBIOTEPHBIX CETEH.

B npakTrke coBpeMEHHOTO 00pa3oBaHMUs, TOBOPS O TEICKOMMYHHUKAIMSX, Yalle UMEIOT B
BUJIy Tiepenauy, npuem, oopabomky u xpanenue uH@GOpmMayuu KOMNbIOMeEPHbIMU CPeOCMEaMi,
au00 MO TPAJUIMOHHBIM Tele()OHHBIM JIMHUSAM, JMOO C TIOMOIIBIO CIYTHHKOBOW CBSI3U. DTO
KOMITBIOTEPHBIE TEIEKOMMYHUKAIIHH.

NHCcTpyMeHTaIbHBIE CPECTBA KOMITBIOTEPHBIX KOMMYHHKAIIUI B COOTBETCTBHH C HCHOJIB30-
BaHMEM W NPUMCHEHHEM BHEOMaTepHaia, pa3paboTaHHOrO Ha Kadeapax BbICHICH MIKOJbI,
BKJTFOYAIOT HECKOJIbKO (hopm:

v pa3paboTKy M anpoOaluio BHICOMATEPHUAIIOB;

v’ 3JIEKTPOHHYIO MOYTY,

v’ DJIEKTPOHHYIO KOH(EPEHIICBA3D,

v’ BHIEOKOH(EPEHIICBSI3b,

v' UHTepHeT.
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Puc. 1. q)OpMLI TCJIICKOMMYHUKAIIUMOHHBIX TCXHOJIOT Wit

JlanHble cpelcTBa MO3BOJSIOT MpernofaBaTeNisiM U KypcaHTaMm (CTyIE€HTaM) COBMECTHO HC-
I0JIb30BaTh MH(MOPMAIINIO, COTPYAHUYATh B PEIICHUH OOIIUX IPOoOIeM, ITyOIMKOBAaTh CBOU HJICH
WM KOMMEHTapWH, Y4acTBOBATh B PEILIEHUH 33/1a4 U X o0cyxaeHuu. [Ipumep: pazpaboTka me-
TOJAMYECKUX MATEPUAIIOB C HCIIOIH30BAaHUEM BHJIEO PECYPCOB; BEO-KBECT U JP.

B utore ganHoro ucciaenoBaHusi aBTOp, MPU HEMOCPEACTBEHHON KOHCYJIbTAllMU C PYKOBOIH-
TeleM W ydacTuu ciuyxkammx kadenpel «mxenepusie muctuuumasy OIBOY BO «Jlanb-
PBIOBTY3» MPOBEJ aHAJIM3 OJHOTO U3 CHOCOOOB TENIEKOMMYHHMKAIIMOHHOTO METO/a B3auMOCH-
CTBUS KypcaHTa U mpernoaaBareis — «Pa3paboTka METOIMYECKUX MATEPHANIOB C UCIIOIh30BAHUEM
BUJICOPECYPCOB», PACCMOTPEB MPHU STOM JAHHBI METOJ Ha OCHOBE 33JaYd BBHIYHMCIEHHUS U TIO-
CTPOCHHSI S0P Ha MPUMEPE HATPYKEHHUS Bajla CIOKHBIM BHJIOM J1e(hOpMHUpPOBAHHUS.

Tak kak NMpu MPOEKTUPOBAHMM OTBETCTBEHHBIX AeTaliel, pabOTaloOIKUX B YCIOBUSX KOH-
KPETHOTO Ha3HAYEHUS, TAKUX, KaK Bajl, 'peOHOI BUHT, 3yOUaThle MEXaHU3MBI U JP. BCE Y3JIbI U
COEIMHEHHMSI JTOJKHBI OTBEYaTh TPEOOBAHUSM IPOYHOCTH, KECTKOCTU U YCTOWYMBOCTH; TO B
COOTBETCTBUU C TPEOOBAHUIIMH, MPEABIBISIEMBIMI K KypCaHTaM IpPH OCBOCHUU HHKEHEPHOU
TucuuIUInHbl «CONpOTHUBIEHHE MaTepUajIoBy C MOMOIIBI0 TEIEKOMMYHUKAIIMOHHOTO METOJa
W3y4YeHUsl, BO3MOXXHO Ooyiee TIyOOKO pacCMOTPETh U YCBOUTH TEOPETUUYECKO-IKCIIEPUMEH-
TaJbHYIO0 COCTABJISIONIYIO OMPEAENIEHHOIO BHAa HArpy>KeHHUsl JeTalld, OTBeYarouleil 3alaHHbIM
KputepusiM paborocrnocoOHocTH. PaccMOTpUM MaHHBIA METOJ C TOMOIIBI0 IKCIIEPUMEHTAIb-
HBIX HCClelI0BaHMM nedopmaluii: pacTsbkeHue W KpydeHue (caBur). JlaHHbIE SKCIIEPUMEHTHI
MPOBOJATCS Ha DKCIIEPUMEHTAJIBHBIX YCTaHOBKax B jabopaTtopusx kadenpsl «/HKEHEpHbBIE
TUCIHATUTHHBD (pHC. 2).
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Puc. 2. DxcriepuMeHTaIBHBIE YCTAHOBKH
Npy McciieoBaHun gedopManuidi KpydeHHs U pacTsIKSHUS

JlaHHBIE YCTAaHOBKH UMEIOT OTPOMHBIE TabapUThl U HEOOXOIUMOCTh OOJIBIIOT0 KOJIWYECTBA
UCTIBITYEMBIX O0pa3IoB Ul MPOBEICHHS JIAOOPATOPHBIX padOT, a TJIAaBHOE 3aBHCAT OT MHOMXKE-
CTBa CTOPOHHUX (PaKTOPOB.

Pemennii nccnenoBanus nedopmarnuii MOXET OBITH OOJBIIOE KOJWYECTBO, HO aBTOP pac-
CMaTpUBaeT MUMEHHO TEICKOMMYHHUKAIMOHHBIA METOJA wuccienoBaHus. [Ipu 3ToM MBI 9acto
BCTpEYaeMCsl B CBOCH JKU3HU C pa3aIuvHbIMU Buaeodaitnamu. [Ipu Bcem MHOrooOpa3zuu uHOpOp-
MaIlii MbI YaCTEHBKO OTCHUIAEM HMX CBOMM OJIM3KUM WM JEIUMCS MOJO0HOW MH(pOpMAaIei ¢
KoJIeraMH. B 3TOT pa3 Ham MOMOXKET MMEHHO BHICOMAaTepHal C IEIbI0 CO3/IaHusI BHIE000yYa-
IOIIEro cpeAcTBa MHGPOPMUPOBAHUS PEOSAT-KOIIJIET MpU M3ydyeHUu Kypca «COmpoTHBICHHE MaTe-
pHaIOBY.

BuneooOyueHne 3aHUMaeT OTBETCTBEHHYIO YacTh B Ipoliecce oOpa3zoBanus. Bee wame mpu-
MEHSIETCSl BUZCOMATEepHall B KaUeCTBE MJUTIOCTPATUBHOTO MaTepuaia K y4eOHBIM KaK JICKIIMOH-
HBIM, TaK ¥ MPAKTUYECKUM 3aHATUSM. [1oq00HBIN THI MaTepuana sSBisieTcs d(h(HEKTHBHBIM Olia-
rofapsi TOMy, 4TO CIIOCOOCH 3aJIeliCTBOBATh ONPE/ICICHHBIC IIEHTPHI MaMITH. BusyanbHas maMsTh
urpaet OOJBIIYIO POJIb B 3alIOMUHAHUM MaTepHaia. bonbmioi mioc BUaeoMaTepuana 3akioyda-
€TCSI B TOM, YTO OH CIIOCOOCH BBI3BaTh HHTEPEC. A Ha OCHOBE MOSIBHBIIETOCS MHTEpeca 00ydaro-
HIMICST CTIOCOOEH Ha MHOTOE, a B JJAHHOM CITy4ae HY)KHO TPOSIBUTh MHTEpEC K MaTepuaity u 3a-
TIOMHUTb €TO.

VY TenekoOMMYHHKAITMOHHOTO MeToAa u3ydeHusi Kypca «COmpoTUBICHHUS MAaTEPHAIIOB) C Iie-
JbIO TIPOEKTHOTO pacdeTa KOHCTPYKIUH TUTIOCHI BRIPAXKAIOTCSI CHIIBHEE, M X OOJIbIIE, YeM MUHY-
coB. K caMbIM OTBETCTBEHHBIM OTHOCSATCS: JIETKOE YCBOCHHE MaTepHaa.
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Puc. 3. DxcnepuMeHTanbHbIE HCCIEA0BaHMs 00pa3ia NPy HarPYKEHUU — PacTsHKCHUE

B oJ1HOM BHI€03aHATHH CKOHIICHTPUPOBAHO MHOTO MH(OpPMAIUU, KOTOpast BOCIIPHHUMAET-
s, KaKk BU3YyaJbHO, TaK U Ha CIIyX, 4To BecbMa 3¢ (exTuBHO. [Ipu 3TOM CyIIECTBYET OrpOMHOE
KOJIMYECTBO BHJICOMATEPHAIIOB, KOTOPBIC IO CTHIIIO IepeaaBaeMoil MH(GOpMAIMU MOXKHO pa3-
JIeTUTh:

a) Ha IOKYMEHTaJbHbIE (BUACOaHUMAIINH, TOKYMEHTaIbHbIE YdeOHbIe (DUITbMBI),

0) HAyYHO-TIOMYJISIPHBIE, MYOTUIIUCTUIECKHE (MHTEPBBIO BEAYIIUX CIECIIHATUCTOB),

B) nH(OpMaIMoOHHBIE (peKIamMa, 3alliCH HOBOCTEH, Tellerepeaayd, BUICOPOTUKH ),

') CTpaHOBEIYECCKUE (BUICOIKCKYPCHUH ).

JleMOHCTpanus BUJEO, OTHOCSIIETOCS K JIFOOBIM IMPUBEICHHBIM BBIIIIE KaTETOPUSIM, HMEET
OTPOMHOE 3HaueHHUe B Mpoliecce 00yueHus. Bo BpeMst mpocMoTpa BUAEOMATEPUATIOB IIPOUCXO-
JIUT CITYXO-3PHUTEIbHBIH CHHTE3, YTO CITOCOOCTBYET Pa3BUTHIO HABBIKOB U YMECHHH BBIPAXKCHUS
coOCTBEHHOTO MHEHHsI, OTHOIIIEHUS, TIOUCKA apTYMEHTOB U JI0Ka3aTeNbCTB. [IpakTrka mokasbl-
BaeT, YTO CTYJCHT 3allOMHHACT TO, YTO OH CJIBIIIMT M BUIUT B IISATh Pa3 JydIllle TOTO, YTO OH
TOJBKO CIBIIUT. Mcrons30BaHue BUIEOMATEPHUATIOB HA YUCOHBIX 3aHATHUSAX IMOBBIIIAET AKTUB-
HOCTh CTYJICHTOB U KYPCaHTOB, CO3/Ia€T YCJIIOBHS JIJISI CAMOCTOSTEIIBHON PabOTHI.
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BaxxHo OTMETUTH, UTO UCMOJIH30BAaHUE BUJEO SIBISETCS OUYEHb BaKHBIM IMPHUEMOM IOBBIIIE-
HUS KauecTBa 3HAHWM CTYACHTOB (KypCaHTOB) U CTHUMYJIUPYET UX MPUMEHATH CBOW 3HAHHUS Ha
npakTuke. Ha kadenpe «HxeHepHble TUCIUIUIMHBD) HAKOIUIEH BHUIEOMAaTepHall o0 Kypcy JKcC-
NCPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ PAa3JIMYHBIX BUJOB HAIpYy>KCHUA, 4 UMCHHO: 3KCIICPUMCHTAJIb-
HBIE HCCIIeIOBaHUS 00pa3iia Ha pacTsbkeHue (puc. 4, 5) U KpydeHHeE.

B wurore ObUTO HAMISIIHO W MPAKTUYECKU 3a(PUKCHPOBAHO, YTO, AJII TOTO YTOOBI MpoIiecc
00y4eHUs C TIOMOIIIBIO BUIEOMATEPHATIOB ObLT 3(PPEKTUBHBIM, HEOOXOAMMO CHCTEMAaTHUECKOe U
paIMoHaIBFHOE UCIIONIF30BaHNE BUACO HA 3aHATHUSX, a TAKXKE COO0OICHUE Psia MPUHITUIIOB.

1. [TpuHIIMTT MEPBI MPU UCTIOJIB30BAHUHU BUACO(PPArMeHTOB. Bece xopolino B Mepy — mpaBuiio,
KOTOPOC NPUMCHHUTCIILHO K IICAArOTruKe MOXKHO 6BIJIO 6131 Ha3BaTb BTOPBIM «30JIOTBIM ITPABUIIOM)
BOCIIUTaHUS U 00y4yeHus. JItoboe, caMmoe BEIMKOJICITHOE CPEJICTBO WM METOJI OOpEUeHbI Ha TIPO-
BaJl, €CJIM IperogaBaTciib TCPACT YYBCTBO MEPhI B UX HUCIIOJIB30BAHUM. HPGIIHO‘ITCHI/IC OTaacTCA
KOPOTKHM IO MPOJIOJKUTENILHOCTH BUIeOMaTepHallaM.

2. HpI/IHHI/IH HAaY4YHOCTH, JOCTYIIHOCTH, CUCTCMATHUYHOCTHU U ITOCICAOBATCIIBHOCTH.

3. IlpuHIUN CO3HATENBHOCTH, AKTUBHOCTU U CaMOJEATEIbHOCTH TaK)Ke€ MMEET Herocpe-
CTBCHHOC OTHOIICHHUE K TCXHHYCCKHM CpCACTBaAM 06yquH;1. C ux INIOMOINBIO CTYACHTHI JIYYIIC
pa3zbuparoTcs B (hakTax U SBICHUSX, OHU MPOOYNKAAIOT MHUIMATHBY, y4aT MPUMEHSTH MOIydae-
MBbI€ 3HaHUS. AKTUBHOCTH MBIIIICHUS CTUMYIHUPYETCA C IOMOIIbIO TCXHUYCCKUX CPCACTB IIYTEM
CO3/aHUsI TPOOJIEMHBIX CUTYallUi: CTYJEHTHl HAMpPaBISAIOT MO MOMCKOBOMY ITYTH MPUOOpETEHHS
3HAHMA, KOT/Ia YMBIIIIEHHO CO37aeTCsl TaKOe TOJ0KEHUE, BBIXOJ U3 KOTOPOro uilyT camu. Ot-
KpbIBasi HEM3BECTHOE U pellasi MOCTaBlIeHHbIE B GUIIbME 3aJ]au, CTYI€HThI (KypCaHTbl) CaMH U3-
BJICKAIOT 3HAHUA U ACJIal0OT BBIBOABI.

4. TlpuHUMI HATrJIAIHOCTH — MPHUHIIMI, TOPOJUBIINI BCIO CHUCTEMY TEXHHUYECKHX CPEICTB,
OTIPEICIISAIONINN WX HAMPaBICHHOCTh, OTOOp COAEp)KaHUs, pa3paboTKy COOTBETCTBYIOLIUX JIH-
JTAKTUYECKUX CPEICTB M TEXHHUYECKHX YCTpoilcTB. Takxke K BuaeoMaTepuaiam MpeIbsSBISIOTCS
O6IJ_II/IG JUTAKTHYCCKUC TpCGOBaHI/IH, B 4aCTHOCTH, UX BBICOKHH 3CTETUYCCKUU YPOBCHb K OMOLIH-
OHAJIbHOE BO3JICHCTBHE; MMO3HABaTEIbHAs 3HAUUMOCTD; (DaKTO JIorhyeckasi 10CToBepHOCTh. On-
HOU W3 BaKHEHUIIINX 3aa4 ABJIACTCA HAKOIINICHUC BUACOMATCPHUAIOB, CO3AAHNC BUACOTCKHN U Ka-
tanora. Kpome Toro, coBepiieHCTBOBaHHE MPH PEIICHUH MPAKTHUECKUX 3334 MPU MOCTPOSHUHU
amop (puc. 5).

5. Ilepen mpocMoTpoM yueOHOTO (UIbMa HEOOXOIUMO 00s3aTENHHO OOBSICHUTH HOBBIE TI0-
HATHA, 1aTb KPAaTKOC IOJACHCHUEC Ha BOSHHUKIIHWEC BOIIPOCHI. HpI/I 3TOM XOUYCTCA OTMCTUTH, UYTO IIC-
Jarornyeckasi IeHHOCTh BUICO(PHIBMOB COCTOUT B TOM, YTO OHU TO3BOJISIIOT MOBBICUTH HHTEPEC
¥ BHUMaHHUE CTYIEHTOB (KypCaHTOB) K M3y4aeMOMY MaTepHany, CTUMYIUPYIOT aKTUBHYIO MBIC-
JUTENBbHYIO JESTENIbHOCTh U CIIOCOOCTBYIOT CO3HATEILHOMY YCBOCHHUIO 3HAHUHN, CO3JaHUIO TBOP-
YeCKOU aTMocdephl Ha YpOKe, TIOBBIIIICHUIO €T0 SMOIIMOHAIBHOTO (hOHA.

o

b

== )

o L

Puc. 4. BuaeodparMeHT pu SKCIIEPUMEHTATEHOM HCCIICIOBAaHHH
HCIBITYEMOTO 00pasiia Ipy pacTKEHUN
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MocmpoeHrue 3niop us2ubaoWuX U kpymawe2o MOMeHma
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Puc. 5. Pe3ynpTaTel BHEAPEHHUS TEIEKOMMYHHUKAIIMA TIPY PEIICHUH MTPAKTHYECKUX 33129
110 Kypcy «COIpOTUBIICHUE MaTEPUAIOBY —IPOCKTHBIN pacdeT Bajia Ha KPYYCHUE U U3TUO

Bricokas 3¢ (hekTUBHOCTh 00YYEHUS TPU OTHOCUTEIIBHO HEOOIBIIUX HArpy3Kax. B Bumeoma-
TepUanax COACPKUTCS MaKCHUMyM TOJIe3HOW WH(POPMAIINH, IIPOCTOTA BOCIIPHUITHSI MaTepuaia, ¢
BUJICOMATEPHAIIOM MOXKET 3aHUMAThCSI KaXKIBIH, U BCE B OCHOBHOM IMPEAEIHHO MOHITHO C TOYKH
3peHUsI UHAUBUIYATHHOTO BOCTIPHUATHS (CM. puc. 4, 5).

JKu3Hb B yCIIOBHSX MH(pOPMAIIMOHHOTO OOIIECTBA MEHSICT IPEACTABIICHHS JIOJeH 00 WH-
dbopmaru. Yem nosHee nHpOpMAaIys, KOTOPOH YEIOBEK CMOXET OBJIAETh, TEM B 0OJIee BBITOJI-
HOM TIOJIO’KEHUU 10 CPAaBHEHUIO CO CBOMMH KOJUIETaMU 1O padoTe wiu ydede oH okaxercs. Pac-
HIUPUTH Pa3HbIe CIIOCOOBI OOIICHUS JIOACH MO3BOJISIOT TUCTAHIIMOHHBIC, T.€. TEIEKOMMYHHKA-
[IMOHHBIE TEXHOJIOTHH. BaKHO OTMETHUTH, UTO PE3yTbTATUBHOCTH IMPUMEHEHUS IKCIIEPUMEHTAITb-
HOW YacTH C MPUMEHEHUEM TEJICKOMMYHHKAIIMOHHOTO METOJa MCCICIOBAHUN ITOATBEPIKIAACTCS
MPABIJIBHBIM PEIICHHEeM MPAKTHYECKHUX 3a7ad MpU MPOSKTUPOBAHMM TaKUX KOHCTPYKIIMHA, Kak
cOOpOYHBIE y3JIbI BaJla U 3y04aToro kKojeca (cMm. puc. 5).
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DESIGN CALCULATION OF STRUCTURES
WITH THE USE OF TELECOMMUNICATION RESEARCH METHOD

This article discusses the main aspects related to the improvement of modern education system in the
study of the course of scientific engineering direction — «Resistance of materialsy, which includes active
forms of implementation in the educational process of the student as an individual in the study of their
own practical and experimental base of the course. As a result, one of the forms of active method of con-
solidation of theoretical and practical material — telecommunication method of research, in the light of the
formation of independent activity of the cadet with the direct participation of the remote project Manager
was tested.
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TEOMETPUUYECKHWH PACUET IIUWJIAHAPUYECKHUX DBOJbBEHTHBIX
3YBYATBIX IIEPEJAY C 9JIEMEHTAMMU OIITUMMN3ALIUA
B IOJACUCTEME GCG&FQ

Toxazan ceomempuueckuti pacuem 3y64amoil YunuHOPUYECKOU HyIedoll nepedayu u pacyem noxa-
samenel kawecmea ¢ nomowwto noocucmemvl GCG&FQ, evinonnen pacuem 3y04amuix YUIUHOPUUECKUX
nepeoau ¢ dneMeHmamy, ONMUMU3AYULU.

['eomeTpuyeckuil pacueTr 3y0UaThIX Mepeaay BHIIOIHSAETCS B COOTBETCTBUU CO CTaHAapTaMHU.
Pacuer ¢ anementamu ontumuzainuu BeinonHsercs B noacucteme GCG&FQ (reomerpuueckuit
pacdet 3y04aToil mepeaaur M roka3aTeseil KauecTBa) aBTOMaTU3UPOBAHHON CUCTEMBI OpraHU3a-
uu o0yueHust (ACOO) KOBPA 1o ogHOMY U3 YCIOBHIA:

- MMHUMAJIbHBIM rabapuram,

- HaubonpeMy K03((HUIIMEHTY MEePEKPHITHS,

- HAUMEHBIIEMY CKOJIBKEHUIO Ha HOXKKE LIECTEPHHU.

I'OCT 16532-70 pernaMeHTUpPYET pacyeT 3yOuaThIX nepeaay Iyl IByX YCIOBHUIL:

- IpU 3aJaHHOM MEXOCEBOM PacCTOSIHUU A, ;

- Ip CBOOOIHOM BBIOOPE MEKOCEBOTO PACCTOSHUSA (U, .

1. T'eomeTpuyeckuii pacuer 3y04yaTrbiX nepegad 1o M3BeCTHbIM Ko3(ppuuUeHTaAM cMe-
LICHHH.

BbInonHUM reoMeTpuuecKuil pacder ABYX 3yOUaThIX IMJIMHAPHUYECKUX Meperady U pacder
nokaszaresei kauecta ¢ moMmonisto noacucteMbl GCG&FQ 1o 3a1aHHBIM YCITOBHSIM:

- ancyo 3yones konec z; =205 z, =80;

- K03 DHIMEHTHI CMEIIeHHs Kojec HyneBoii mepenaun X; =0; x, = 0;

- K03 (UIMEHTHI CMEIIEHHs KoJlec OTpHIaTensHol nepenaun X, = —0,3; x, =0,2.
Hcxoonbimu oannbimu Ui TEOMETPHUECKOTO pacyera siBISIOTCS:

%
- k09 YHIHEHT BBICOTHI Tos0BKH 3y6a /1, =1,0;
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*
- ko3 uImeHT paauaabHoro 3azopa ¢ = 0,25;5
- npo(UIIBHBINA YroJ HHCTPYMEHTAIIBHOM peiiku oL = 20°;
- MOJYJIb 3allCTUICHHST 11 = 5.

BBenem HeoOXoIMMBIE TaHHBIEC ISl pacyeTa HYJIEBOM Iepeqadyd U MOCTaBUM TajlodyKy «BbI-
TIOJTHUTH PAacUeT M0 U38ECMHBIM KOdIPuyuenmam cmewenusy (puc. 1).

Dann
MNapaMe TpE MHECTDVMEHTS PacueTs Cxema SalenneHMA TpadHr CRONLEESHMASXDHEHMIHE ‘

hea: 1 slfa: |20 BIENl St G e

Mexocemoe pacoTommms Zw = 250.000000
Cw- 10_25 M- 5 STOP| Depezazcusmos ommomemss T = 4.000000

Mogyas samenmemas = = 5.000000
Tacma syfzes Zi = 20, 2% = BO
BumonuATe pacuer 0o o Fo>MUBENTE CMENEHER RECTDYMEHTS i = 0.0D00OD
X2 = 0.000000
Fo3geuumenT §OCHPHNEMECMOTO CMESSHIET ¥ = —0.000000
SERSLIONN MR DE HONT 1= D Fo®4MUNEMT yOIEMHTEIMOTO CUSTeMEE ¥i = 0.000000
PaCCTORNMR: HAesmzessmos usmmosEos paccoTommms A = 250.000000
Da Yrom sanenmenzs ALEw = 20.000000
bt 1250.0 miz- |4.000 Eosgfuunenr nepamparas Ew = 1.601202
DE Hmmma zepeswwsceolt mmewm SEmemmsmmm MiNZ = B5.505026
Omunz paBoweft meumm =smensssmes AR = 24.0645E6
HMISeCTHEM Ho=hiraneaTan b Homomesm= Donrca BHL = L17.101007
CeEIRn i FRIpARSL Cromsmsmie = TpemWWMEEmE TowmaE:
HINZ Val = 0.5022343, Va2 = D.B22B40
Z1- izo zz: |80 VEL = -4 642624, VEZ = -1.005415
Trowcspmescrus pasueps:
R 1"3 Xz- @ i DL = 100.000000, DZ = 400.000000
D=l = 110.000000, Da2 = £10.000000
Db = 02.060262, Dh2 = 275.B7704E
onTmasanus no raBapuram: | DEL = B7.500000, DEZ = 2ET_S00000
Dwi = 100.000000, DwZ = 200.000000
OnNTIaAIAIMA 00 i Sal = 2.474400, Sal = 3.0547IS
mo=2dPHMUMEHTY OepeRpETIA I = 851 = T_B520BZ, 52 = T_ES520B2
OOTMMMIANMST 00 CROoNeEXsHMm [ —J Crompzemis 3 Operegemes DaIMYC EDMmMSMEL
Ha HOEHE DeCTEpHMI + Moxowua e OpeEegermedt pamuye KpuEmsmm Rop = 18 020785
J Cromnmemsc Ha mMommE D=oTepEE i = 2.g4262%
e e R — = Efn.msxame = e xD:J:c:.EnP Lz = 1.005415
CHSmEHYDE -B.750000 0_BOT426 Z_0ES1ES

-0.750000 0.42B5TL 0.253113
Hmin: Hmax: 0.12BEBD -0 .161200 15.000041

-17.857142 1Z7.234790
-4B_222323 5.9219127

o -0.525526 1E.7ST6ET
o -1.956522 20.8095282
bl o. -2.421052 21.2Z2E1E
0.8 -5.666667 20.0%0243
o -5_545455 17.047567
o
o

Pacuem! ‘ Beon |

Puc. 1. Dxpan pacuera HyseBol nepeaun

Ha skpaH BBIBOASATCS pe3y/IbTaThl pacyera:

e OCHOBHBIE IMAPaMETPhI 3y0UaToil mepeaadm:
- MexoceBoe paccrosaue d,, = 250 mm;

- IepeaTOYHOE OTHOIIEHHE U =4 ;

® TEOMETPUYECKHE pa3Mephl 3y0UaThix KOJIEC;
e TI0Ka3aTelll KauecTBa 3y0UyaToi rmeperayn:

- K09 duImenT ToproBoro nepekpbitusa €, = 1,69 ;
- KOO(QQULMEHT CKONBbXKEHHS Ha HOXKKE IecTepHn A = 4,64 ;
- IPUBEIEHHBIN paIMyc KPUBU3HBI Tlepesiaun Pis = 19,03.

[IporpaMmMa Mo3BOMSIET MOMYYUTHh AMHAMUYECKYIO BH3YalM3alMIO Ipollecca 3alerieHus,
HakaB Ha KHOMIKY «CxeMa 3anerieHus» u «Play» (puc. 2).

Ha cxeme nokasansl: MexoceBoe paccrosiane 0,0, ; TeopeTnyeckuil y4acToK JIMHAHN 3aliel-

nernst NN, ; pabounii yaactok nuann 3anemietns 4B (y4acTok BbIAENECH KPaCHBIM LBETOM);

nostoc 3anemwienus P . Knasumamu «+Wy» 1 «—W» MOXKHO YBETMYUBATH MJIM YMEHBIIATH CKO-
POCTH BpalieHus! Kojec, KIABUIIAMH «+» U «—» MOXHO YBEITHMYMBATh WM yMEHbIIATh M300pa-
KEHHE.

I'padmkn KOAPPUIIMEHTOB CKONBKEHUS U MPUBEIACHHBIX PAINYCOB KPUBH3HBI MOXHO MOJTY-
YHUTh, HAXKaB Ha KHOMKY «I paduKu CKOJIBKEHUS/KPUBU3HBD) (pHC. 3).
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[MapaMeETDHE MHCTDYMEHTS Pacuers Cxema 3alenneHMA TpabMr CRONBEESHWA, KpPMEMIHE

h*a: !-1- alfa: IEFJ Blay
Cw- io_zs. e |s Stap
BunonHATE pPacHer no: o
SaNaHHOMY MEEOCEEBOMY [ Dw
DaCCoToRHMD T

Da
Au- izso_o Uiz- |-1_000

Df
m3secTHEns mRosbhurdenTan =
CMEMEHMA MMM C ONTHMMIANHMe:

N1NZ
b s iE'J Z2: |80 D
Ti= Iﬂ gl |0 i~d P
onTiesssamea oo raBapeeam: [
OOTMMMI a4 OO W
=02 PMIMEHTY NeDeRDETIAA D r_
ONTHMUIANMA OO0 CRONGESHM® |

Ha HOEXe DECTEPHM:

oanasoR xosdbiumiesnros
Creeme HIgE:

Xm:i.n:l Xmax:l

mar: I
Pacuer! I Baon |

Puc. 2. IlunaMuyeckas BU3yanu3alus mporecca 3aieruieHus

BumomuATE pacuerT moo: = 5 /—\

.
g N
SANaHHOMY MEXCCEECMy r Dnw /
PacCToANMD
Da /
D - |250."J uiz: |4.000
Df
usBecTHE RozddiuenTan = \\t 1
CMEMEHMA M C ONTIM4Sarneeis:
N1NZ

21: |20 ZZ: |ElrJ
X1: |'j HZ: |rJ NiA B o

<

onmmarssumA no reBapuran: [

ONTMMIMESIMA 00

rROoSPOMIMENTY OepeHpITIA: - =
r |

OOTHMHISUKMA N0 CHOTEESHNAD

HE HOEXES DECTEDHIMD + |

mans3cH xozbicamearos = |

IS HIE D

e
||

Pac=uer! | Bazxop |

Puc. 3. I'padukn k03hHUIMEHTOB CKOIBKEHHS U IPUBEICHHBIX PalnyCOB KPUBU3HbI

I1pu pacuere otpumarensHoit nepenaun (x; = —0,3; x, =0,2) mpoucxoauT moape3 HOXKKH
HIECTEPHH, IPOTPaMMa BBIIACT COODIIEHHE, YTO IPOBEPKa KauecTBa He mpoiineHa (puc. 4).
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Daiin

INapame Tps MHCOTRYMEHTS T Pzcwer Cxema SaUSOTSHMA Tpabue CHRONLEEHNA,/HDHEMLIHET

h*a: |1 alfa: |20 Play
o 0.2% M- =

BENOoNHATE DACYEeT 00D

SaNSHHOMY MEXOCEHONY

JH0RHH

pPacCcToOAHMD I l_.
Awz Ulz: i v -
- GLGAFQ [
HMIBecTHEM HEosdbrmmeHTaM
CHEeeHMA MM C DﬂmBaﬂMEi:
G 4 '[\ Mposepka kadecTsa He Npoigenal MogpesaHne sy6ees,
Z1: |20 zz:- |&0O L
Kz -0.3 xz- |0-.2 H
ONTIOA4SENMA o0 I'BEB.WI‘BH: l

J

OOTMMMLSEUMA IO

mo=ddiamMesTy DepexpETHA |

=W
OOTHMMIMSSIMA OO0 CHOJILEXESHIMD r
HE HOXHE MeCoTepHM:T +
mianasoH xosdirmmmenTos =
CMEMEHTT T

XJﬂ:i.n:I— ){nBJ::I—

mar:

Pacuer! J

Bezon J

Puc. 4. Dxpan pacuera OTpULIATENBHOM NTepeaun

2. 'eoMeTpuYecKuii pacyer 3y0UaThIX Mepeaay ¢ 3J1eMeHTaMHU ONTUMMU3AIUU

BrimonHuM pacyer 3yO0uaToi mepenauu ¢ onmumuzayuel no Kodgguyuenmy nepekpulmus.
BBenem HeoOXxoauMble TaHHBIE AJISl pacueTa U AHana30H U3MEHEHUS CyMMapHOTo Kod(dduimen-
min — _O’Z;xmax
C onTUMHU3aLuel Mo KodUIMEHTY NEPEeKPBITUI» (puC. 5).

Ta cMeIieHus (X =0,3 ¢ marom 0,]1), moctaBuM TasOUYKy «BBITOJIHUTH PACUET

== = T T——— = = = #
oty GCGaFQ
Daiin
Iapame TP MHCTDYMEHTE X Pacueru Cxema sauenneHmA Tpalux CHONBXSHKA,KDHESMSHE
heas 1 s1za: [20 EE v cases
M=xocesos paccoTommms Zw = 24E.0EB4104
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BunomHATE pacder moo: D Fo. T Py Ta X1 = -0.D69TTE
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Fao euoro ¥ = -0.202161
SR EIHECE. MEE S B r D Fo3@QRUNENT YPaSSHRTEMLHOTD CMEXEmRR ¥L = 0.0D3L6L
PaCCTORNME: HOemmcenemos uszocesos pacoTommme 4 = 250.000000
Da ¥ron sauensemms = 15.327541
Znes 1249_9 iz ]4_000 Fospguummur napamperus 1. 722624
DE Humza TepeTuvscroll SN DaUSRISHES = EZ.4ETELE
HOmmma pafomelf mommm sanenmemos 25 5ED4s2
HIsecTHEM mo=bdrrenTaM Db Homomenme DoADCa 16407562
CHMEMEHIMIA Mmd O nnmsalu&ei&:
Crombmemse © TpaMNUMMG ToWEaN:
N1NZ| val = 0.510&11, Va2 = D.BESE0D
71- 120 zz- ]80 VEL = -7.74126E, VEZ = -1.042520
Trouecpueecmue pasuepe:
H1- 1—0_06 Wz - ]—0_13 r DL = 100.000000, D2 = £00.000000
Dzl = 100.270608, Daf = 20E._666165
Dbl = D2.065262, DbZ = 275.ETT04E
oamasssames no raBapreem: | DEL = E6.B0D2222, DfZ = 2EE.187T7E
Dwi 5552677, Dwi = 20E_3T4TL0
OOTIMMSIALMA 00 i %al = 2_610753, 4_DT16EE
XO2EOMUMENTY DeDEeRDETHA: 72 = S1 = T.60001L, T.ZE00LZ
COTIOSMSaUMA OO0 CRoMeXemMm [ —-] Cromemesme 3 mpessSemas® paImMyc EDMEmmmE:
Ha HOEHEe DeCTepRHMD 4 Maxomuameyed Opemegeredd pamaye =puEx=mm Rop = 1E.457EZE
J Crommmemse Ma momme S=oTepEm Li = 7.741268
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CHMEmE LTS D.B97436  Z_010641
0.42E571  ©.022105
Hmin: |-0_.2 Emax: 0.3 o. -0_161250  14_32E3E1Z
o. -0.525826  1B.DES7ES
0. -1.8956522  20.157960
mar: 0.1 0.7 -2.421052  20.570399
.8 -5.€6€667  10.232062
0.905172  -5_545455  16.44600E
l 0.52657 -17.B57142 11.S50517E
Pacuem! Bemon ] 0.9759730 -45.232333 5722552

Puc. 5. Dkpan pacyera npu ONTUMH3ALNH 110 KOAPPHULIUEHTY NEPEKPHITHS
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BrimonmauM pacder 3y04aToi nmepeaauu ¢ onmumusayuell no cKoaviceHuro. BeeneMm HeoOXo-
TUMBbIE JaHHBIC IS pacyeTa W JWara3oH M3MEHEHHs] CyMMapHOro KodhdUIMEHTa CMEIICHUS

(Xpin = —0,2; Xmax
[IUEH TT0 CKOJTBXEHHIO» (pHC. 6).

=0,3 ¢ mrarom 0,1), MOCTaBUM TAIOYKY «BBIMOIHHUTH PACUCT C ONTUMH3A-

L i = — - é
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CrompEemse HNa MOENE OECTEpPHM LL = 5.6942214
= ca i = E440%
IManazoH oS s = Er.n.w:x:m: x-_::zact rpn:-.nnp L2 D.E2440%4
et LL L
CHEeMeHM - -B.750000 D_EST426 2_.153311
-0.750000 D.42E571 D.662741
Emin: |-0.2 Hmax: (0.3 0.128BBD  -0.161250 15.405170
D.2EDTED -0.525926 10.3BD6RE
. 0.66LTE5 -1.856522 21.5B0232%
mar: |0.1 D.772BL0  -2.4210523  22.03L050
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Puc. 6. Dxpan pacuera nepegadn ¢ ONTUMHU3AIACH IO CKOJBKEHUIO

[Ipoananu3upyeM MOTydYEHHBIC PE3YJIBTAThl pacueTa TPEX BapUAHTOB ABOJBBEHTHOM IIMIIMH-
ApuYecKoil 3youaToii mepenaun (Tabnuua).

I'eoMeTpHYecKHe MapaMeTphI U MOKA3aTe N Ka4ecTBa mepeaay

I'eomeTpuyeckuit
pacuer:

X1

X3

ay

€a }\‘1

Ay | Pis 1 SH

al Sa2

10 M3BECTHBIM KO2(-
(UIMEeHTaM CMEIICHUS

0

0

250

1,69 | 4,64

1,01 [ 19,03 | 7,85 | 7,85

3,47 | 3,99

C ONITUMU3AIUCH T10
kod(urmeHTy nepe-
KPBITHSI

—0,06

0,13

2489

1,73 | 7,74

1,04 [ 18,46 | 7,6 | 7,38

3,61 | 4,07

C ONTUMHU3AIHEH IO
CKOJIBKCHHUIO Ha HOXKKE
nIecTepHU

—0,07

0,27

250,9

1,67 | 5,69

0,84 (19,08 7,6 | 8,84

3,6 | 3,84

AHaJN3 NMOJIyYeHHBIX Nepegay:

[lepenaua Ne 1 (no ussecmmuvim Kodppuyuenmam cmewjenus) — HynaeBas nepegada, COCTOUT
U3 HYJIEBBIX KOJIEC M UMEET Cpe/lHME 3HaUeHHsI IIoKa3aTeNlel KauecTBa repeayu 1o CPaBHEHHIO C
IBYMSI IPYTHMH.
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[Mepenaya Ne 2 (¢ onmumuzayueti no kod3¢hguyuenmy nepexpvimus) — oTpuIaTeNIbHAS TIEpe-
Jmava, IIECTEPHS M KOJIECO — OTPHUIIATENbHBIE KOJeca, MEXOCEBOE PaCCTOsHHE (TradapuThl)
YMEHBIIUIIOCH, CKOJBKEHHE 110 CPAaBHEHUIO C HYJICBOU Mepeaaueii yBEeIMUUIOCh, TOMIIHHA 3y0b-
€B Ha JICIUTEIbHONW OKPYKHOCTH YMEHBUINIACh, & Ha OKPYKHOCTH BepUIMH yBenuuuiack. Koag-
(UIIUEHT MEePEKPBITHS, XaPAKTEPU3YIOIIUH TUIABHOCTh X0/1a, 0Ka3aJICsl HAUOOIBIITIM.

[Tepenada Ne 3 (c onmumuzayueti no CKOIbAHCEHUIO HA HOJHCKE WeCnepHU) — TIOJI0KUTETbHAS
nepeaaya, uiecmepHs — OTpULATENIFHOE KOJIECO, KOIeco — MOJOXKUTETbHOE. MexXoceBoe paccTos-
HUe (TabapuThl) YBEIMYIIOCH, CKOJBKEHHE 10 CPaBHEHHUIO C OTPHUIATEILHON Tiepemadeit
YMEHBIIIUIIOCH; TONIIMHA 3yObeB Ha JCTUTEIBHON OKPY)XHOCTH y IIECTEPHU YMEHBIIUIIACH, & Y
KoJieca YBEJIMUMIIach; Ha OKPYKHOCTH BepIIMH Hao0opoT. KoaddurumeHT nepekpruITusi, xapakre-
PU3YIOIIHIA JIABHOCTH X0J1a, HANMEHBIIHNH 110 CPaBHEHHUIO C ABYMS JPYTHMH MepeladamH.

3akiaro4eHue

[Tpn mpoexTupoBaHMM 3yOuaThIX Nepenad cienyeT NoOMBaThcs palMOHAIBLHOIO BapHAHTa
ISl 3aJJaHHBIX YCJIOBHM paOOTHI Mepejauu B MPOEKTUPYEeMOM MexaHu3Me. OTHOBPEMEHHO MOITy-
YUTh BCE HAWIY4YIIHE [MOKA3aTesIM KauecTBa B Iepe/laue HEBO3MOXKHO, ITO3TOMY Iepe]l HauyalioM
MPOEKTHUPOBAHUS CIENyeT 4YeTKO c(hopMymupoBaTh TpeOOBAaHHS MO KPUTEPUSM ONTUMHU3AINH,
TaK Kak OT 3TOro 3aBUCHUT Ha3HAa4YeHUE KOX(PPUIMEHTOB CMEIIEHUS HCXOAHOTO0 KOHTypa IpHu
Hape3aHuu 3y0uaToro KoJyeca.
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GEOMETRIC CALCULATION OF CYLINDRICAL INVOLUTE TOOTH GEARING
WITH ELEMENTS OF OPTIMIZATION IN THE SUBSYSTEM GCG&FQ

In this work geometrical calculation of tooth cylindrical zero gearing and calculation of quality indi-
cators by means of a subsystem GCG&FQ is shown, calculation of tooth cylindrical gearings with optimi-
zation elements is executed.
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Cexuus 6. SI3BIK IPO®ECCUOHAJIBHON KOMMYHUKAIIUN

YK 639.2.081.7

B.A. Batusov
Far Eastern State Technical Fisheries University, Vladivostok, Russia

FISH SEARCHING METHODS

The article presents the different methods of fish school searching. Their advantages and disad-
vantages are explained in the paper. The author indicates the most popular method of fish searching.

Fishermen for a long time were interested in searching big fish schools. Watching nature they
developed methods for searching fish to increase catch to feed people.

Among these methods are the methods of searching with the help of birds, sea mammals, hy-
droacoustic, aviation, satellites and drones.

The oldest way of looking for fish schools is birds and marine mammals searching. Fisher-
men and sea hunters have long been observed for birds and marine mammals to search for con-
centration of fish. A lot of sea gulls get together above the pelagic fish shoals.

Falling from a height into the water, diving, grabbing and taking fish from each other, an-
nouncing the sea with shrill cries, gulls help fishermen to find a fish schools. But, you need a
very good understanding of the behavior of seabirds. They can be very different in their ability to
dive to a particular depth, swallow fish of a certain size. Seagulls, for example, hunt for only fish
that they can swallow; they do not attack large herring, which means they also rush at juvenile
fish which has not yet reached commercial sizes and is not suitable for fishing.

Sea mammals such as dolphins, belugas, and whales feed near the dense concentration of
fish. Watching them, one can estimate the area of fish aggregation, the depth of its distribution,
density, mobility.

The emergence of hydroacoustic equipment for searching and exploring fish has had a particular
impact on the development of industrial fishing. Echosounders and sonars promoted to the changes
from “blind” fishing to “target” fishing and the development of fishing in the mid water [1].

Hydroacoustic shots are performed with ship fish searching devices — echosounders or
sonars.

Echosounder is an apparatus used on a fishing boat for the detection and identification of fish
and the determination of depth of water and nature of the seabed.

Initially, echosounders were merely used for measuring the depth beneath the vessel or for
detecting fish. One type of echosounder utilized a special type of transducer that gave a longer
'tail' to the echo of an undulating bottom. However, this effect could be caused by rocks or by
sandy humps so, although it was useful, it could not be considered to classify the type of bottom.
In recent years, computer development has led to far greater analyses of the echoes returned from
targets. One of these developments is the introduction of the bottom discrimination echosounder
(also known under the trade name Roxann) [2].

Sonar is an apparatus that uses sound waves to detect objects underwater by measuring or
classifying the echoes received from them.

The electronics industry has rapidly developed other forms of echosounders such as sonar,
which is based on a manoeuvrable transducer capable of being directed like a torch around the
vessels to search for fish. Modern versions of sonar are able to electronically sweep the area
around the vessel, rather than by mechanically manipulating the transducer. This increases the
area scanned, improves reliability and reduces the cost of the equipment.
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Because of difficulties in displaying a three-dimensional image on a two-dimensional screen,
modern sonars show "slices" of the area around the vessel. These "slices" can be in any direction
because they are manipulated electronically, and the display is similar to that of a radar. Col-
oured displays linked to navigational equipment give the true track and speed of the targets.
Used primarily for detecting midwater targets such as pelagic fish, the modern version can also
be used for navigating or fishing with trawls in areas where there is limited knowledge of the
bottom strata [3].

Echosounders, are used to search the fish in a vertical plane (under the keel of the vessel),
and sonars are designed to search the commercial objects horizontally to the vessel.

Most of fish searching equipment operates in the frequency range of 10-200 kHz with a
pulse duration of signal transmissions from 0.1 to several tens of m / s. The detection range of
fish schools reaches 3-4 km, and individual fish — at a depth of 1.5 km. Fish search equipment is
used in combination with counters (for sparse accumulations) or integrating devices (for dense
accumulations). Active fishing equipment is the base of the systems for automatic industrial fish-
ing processes.

For searching bottom commercial objects like mollusks, crabs, algae, and to study the behav-
ior of fish with respect to fishing gear underwater television equipment is used.

Another modern way to search fish schools is the use of aviation. Fish schools are allocated
on the surface of seawater by their contours and color. Experienced observers could see visually
not only the quantity of fish, but also its breed (the observer sees in clear weather fish schools at
the depth of 25-30 m).

Aviation, as compared with search vessels, can cover much larger exploration areas. But air-
craft must have airfields or landing sites. This is one of its disadvantages.

The other drawback of the air reconnaissance is that to detect fish schools from the air, the
upper edge should be no more than 10—15 m. Sometimes it can be up to 30 m. In addition, air re-
connaissance cannot detect ground fish at all.

Despite this, aviation is widely used. Having a two-way communication with the fishing ves-
sels, the planes lead the ships to the fish school, correcting their work from above. Helicopters
sometimes just hang over the school of fish. Focusing on them, the ships make a shooting or
trawling.

All obtained air reconnaissance data are plotted on the catching maps, which are netted into
many individual squares. Squares are numbered in sequential order. Using the map and receiving
intelligence data the captain of the ship sends fishing vessels to the appropriate squares and main-
tains continuous communication with them on the radio. In general, thanks to aerial reconnais-
sance, the search for fish is much faster. And it gives significant economic benefits.

At present, satellite systems are widely used in the world.

With the use of satellites, World Ocean research is carried out. Temperature is measured, sea
currents and their speed are observed, ice cover, water pollution and the search for commercial
accumulations of fish in the ocean are studied.

Nowadays, satellite information is widely used in saury fisheries. Scientists can find fish
schools and coordinate fleet with it using a satellite that gives a chart of low grounds and eleva-
tion and then overlay it on map and with high accuracy it determines the location of the fish
school. Satellites can be used in all weather conditions [4].

Drones (Unmanned aerial vehicles) are rapidly rushing into various spheres of our life.

Initially, they were used in the army. Currently, drones are used in various fields of activities.
They can also be used in fishing.

Today, large-scale tuna fishing vessels employ manned helicopters to find fish quickly and
reduce fuel usage. 90 % of the world's tuna catch is taken in by the 2 % of the world's fishing
fleet, using helicopters. However, helicopters are expensive, dangerous, and are only accessible
to the largest fishing vessels at sea. Drones can provide significant fuel and time savings for
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commercial fishing operations. The drone does not require a large space for entry and landing.
They can perform work both offline and remotely [5].
The main tasks of drones in fisheries are: search for fish aggregation, pointing ships to fish
school, tracking warm currents in real time, scaring birds and monitoring fishing vessels.
Summing up we can assert that the search of fish schools with the help of hydroacoustic
equipment is the most used method but in our opinion the search with the help of drones is under-
estimated. In future drones can be widely employed in commercial fishery.
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SEA CARGO INSURANCE IN RUSSIA

The risk is a set of conditions and factors creating real and potential danger for the logistic system of
freights' delivery. The article considers the issues connected with defining the major factors of insurance
as a necessary precaution against possible risks during cargo transportation.

Cargo insurance during transportation in Russia is a necessary precaution against possible
problems during transportation. Insurance of marine cargo is a part of the general procedure of
marine transportation. This method allows protecting from possible losses during sea freight and,
depending on the mode of transportation, the placement of cargo and the type of vessel can be
identified into cargo insurance on ships and cargo insurance on containers.

Insurance of goods during transportation against damage or death for any reason during
transportation, being in warehouses and during loading operations is the most complete type of
insurance. The cost of the service is from 0.1 to 0.15 % of the value of the transported cargo in all
directions. With a tariff of 0.15 %, all possible risks are covered during the transportation of
goods; road haulage insurance is valid at all stages of delivery of goods: from loading it onto a
vehicle to unloading it at the customer’s warehouse. Cargo insurance on ships.
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The main factors determining the conditions of cargo insurance on ships are the type of the
chartered vessel, the method of placing the cargo on the vessel and the category of goods that are
transported on the vessel.

Type of the chartered vessel: The main requirements that insurers make to the vessels are
formulated in the classification clause. This set of requirements implies that the age of the vessel
from the time of construction may not exceed 15 years — for vessels that exceed this requirement,
premiums are imposed at insurance rates.

If the age of the vessel exceeds 30 years, the possibility of insuring the cargo is considered in
a special order. In this case, the Insurer has the full right to request copies of the classification
documents for the vessel and the owner’s insurance policy. At the same time, the modernization
of ships is also taken into account — if the ship is upgraded in class 1SS, its age is “reduced” by
five years. Moreover, if the class 2SS — for 10 years.

Placement of cargo on the ship: When evaluating the mode of transportation, there are also
nuances: transportation on deck is regarded as an additional risk and leads to an inevitable in-
crease in the insurance rate, since it is possible to wash the cargo overboard.

Certain categories of goods: Certain categories of goods also modify the standard terms of
the contract. According to the rules of the London Insurers, special requirements are placed on
the following categories by transportation of: grain, oil, coal, corn, feed grain, edible oils and fats,
and seed oil.

Insurance of cargo in containers: Sea container is considered to be standard multi-turn
equipment, which makes it possible to carry out international transport using different types of
transport. In this case, the container is considered a means that protects the cargo from the effects
of various factors. Cargo insurance rules in containers are relatively loyal and standard contract
changes work only in some specific areas of transportation:

- Direct transport route is important

- Takes into account the age of ships in liner shipping (it is lower than in tramp)

- Passage of control and customs zones, ports and transit areas

- Container filling

- Operational inspection of cargo

The main problem that arises in the settlement of damages when using containers is the
shortage of cargo, if there is an intact seal.

The fact of shortage is not an insurance case; an exception is the situation when the Insured
manages to prove that the shortage takes place as a result of cargo theft. For these purposes, it is
recommended to conduct an independent examination, which will help determine the fact of
opening of seals or violation of the integrity of the container in other ways.

The cost of cargo insurance services depends on the following factors:

- Route shipping in Russia. When delivering cargo to certain regions of Russia, cargo insur-
ance may be calculated at special rates due to additional risks.

- The nature of the goods. It is no secret that the tariff for insurance of goods that require spe-
cial conditions of carriage may be higher compared to ordinary goods.

- Method of delivery of goods: railway, air, road, as well as passing cargo.

- Terms of cargo insurance during transportation. Insurance conditions are limited to the list
of risks that must be insured during transportation.

The list of risks in the insurance of goods: From the list of risks contained in the standard
conditions of cargo insurance during transportation, there are three most popular types of risks:

- “With responsibility for all risks”;

- “With responsibility for total loss and damage”;

- "With the responsibility for total loss (without liability for damage, except in the event of a
crash)";
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Period of insurance coverage: only the carriage of cargo, excluding loading, unloading;
transportation, loading and unloading, including handling of varying complexity; transportation,
loading, unloading and responsible storage of cargo at the warehouse complex.

Cargo insurance for risk “fraud”: cargo insurance during transportation. Under the risk of
“fraud” in cargo insurance during transportation, it is customary to understand the seizure of car-
go by third parties through the provision of fake documents of title or customs documents, for-
warding of cargo or other deceptive methods.

The current legislation of the Russian Federation fraud is classified as one of the types of
theft. The risk of “embezzlement” or “illegal actions of third parties” when insuring Russian
shipments by default is considered to be included in the “All Risks” coverage. However, some
insurance companies in the rules of cargo insurance separately offer to insure the risk of "fraud."
The insurance market offers different formulations of this risk. Some companies by default do not
cover the fact of theft by fraud if false documents were provided for loading, arguing that the car-
riage itself, and, accordingly, the insurer's responsibility, has not yet begun. With this in mind,
when carrying out cargo insurance in Russia, it should be clarified whether the risk of cargo theft
by fraud is included in the insurance coverage category “With responsibility for all risks”, as well
as the formulation of this risk.

Types of marine insurance include marine or river Casco — this type of insurance covers the
hull and hull of the vessel. The main risks covered by this type of marine insurance include:

- Collision between ships

- Damage caused by severe weather conditions

- Grounding and damage due to poor navigation during navigation

- Fires, explosions, natural disasters (lightning)

- Emergencies for technical reasons

- Other risks separately agreed upon in the case of a contract

Freight is an economic benefit obtained by the owner of the vessel from using the latter as a
vehicle for transporting cargo, as well as from using it as a passenger transport. Freight also in-
cludes the profit from renting the ship.

Insurance directly transported cargo. This set of rules, developed by British insurers, is used
by almost all insurance companies in the world, as a universal set of insurance claims. The basis
for the detailed study of these rules of the whole variety of insurance claims was the rich experi-
ence of British companies in the field of maritime freight; they are widely used in Russia too.
Three main types of insurance are offered:

- From all risks — includes all possible losses and insured events that are likely to occur dur-
ing cargo transportation.

- Responsibility for a private accident

- Without liability for a private accident — emergencies are excluded from the list of insur-
ance liabilities, which were caused by the crew’s fault, weather conditions, and other risks (speci-
fied separately).

All necessary and reasonably incurred expenses for the salvage of the cargo, the reduction of
the loss and the determination of its size are also subject to compensation.
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MARKING AND TRANSPORTING OF DANGEROUS GOODS

Modern human activity has led to a sharp increase in the nomenclature and volume of chemical, ra-
dioactive and other substances having potential danger. Every year there are more companies using in
their production process radiological, explosive, flammable, toxic and corrosive substances. This article
considers the classes of dangerous goods, their marking, possible ways of the packaging and normative
documents.

The transport of dangerous goods represents a significant share of the total mass of cargo.
According to statistics, in the countries of Europe, 50 — 60 % of all transported cargoes are dan-
gerous and in Russia only about 15 % of the total volume of traffic is dangerous goods. These
figures show not the low proportion of dangerous goods in Russia's cargo turnover, but the fact
that very often in our state dangerous goods transported as non-hazardous. This is a potential
threat to the safety of life and health of the population, environmental situation, because it raises
already existing risk of emergencies with severe consequences on transport highways. A signifi-
cant number of transport with dangerous goods is constantly in close proximity to industrial en-
terprises and residential areas, which also poses an increased security risk. Minimizing the above
risks directly depends on adequate legal regulation in this area. The work considers the im-
portance of marking /labelling and normative documents on dangerous goods to avoid situations
with serious consequences.

Dangerous goods include materials, products or wastes of production that are potentially un-
safe and may adversely affect the human and the environment, endanger the property of people.
Transportation of each category from the classification of dangerous goods by any mode of
transport is prohibited and requires special packing and filling of official documentation.

The dangerous cargo is considered according to the "Rules of carriage of goods by Road"
dated April 15, 2011 N 272, substances, products from them, waste of industrial and other eco-
nomic activity, which due to their inherent properties can during transportation Endanger human
life and health, harm the environment, damage or destroy material assets.

Rules of transportation of dangerous goods are regulated both by international agreements
and by Russian normative acts. Among the main documents should be noted [3]:

* European Agreement on the International Carriage of Dangerous Goods by Road (ADR);

* The International Maritime Code on Dangerous goods;
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* European Agreement on the International Carriage of Dangerous Goods by Inland Water-
ways;

* Rules for the transport of dangerous goods. Annex 2 to the Agreement on International rail
Freight Transport;

* Rules for the transport of Dangerous Goods by rail;

* Resolution of the Government of the Russian Federation "rules of Carriage of goods by
Road" dated April 15,2011 N 272;

* The order of the Ministry of Transport of the Russian Federation dated September 5, 2008
N 141 "On approval of the Federal Aviation Regulations" rules for the carriage of dangerous
goods by aircraft by civil Aviation ", etc.;

* Resolution of the USSR State standard "cargoes dangerous. Classification and marking of
GOST 19433-88 "dated August 19, 1988 N 2957 etc.

Types of substances classified as dangerous goods include explosives, flammable liquids and
gases, corrosives, chemically reactive or acutely toxic substances. Dangerous goods are divided
into nine hazard classes based on the specific chemical characteristics producing the risk [2]:

Class 1 — explosive materials whose properties can explode, cause a fire with explosive ac-
tion, as well as devices containing explosives and explosive materials intended for the manufac-
ture of pyrotechnic effect;

Class 2 — gases compressed, liquefied cooled and dissolved under pressure, meet at least one
of the following conditions: absolute vapor pressure at 50 °C equal to or greater than 3 kgf / cm
(300 kPa); critical temperatures below 50 °C. The gases by the physical condition are divided
into compressed (the critical temperature is below -10 °C); liquefied (the critical temperature is
equal to or above -10 °C, but below 70 °C); liquefied (the critical temperature is equal to or high-
er than 70 °C); dissolved under pressure; liquefied hypothermia; aerosols and compressed gases
fall under special regulations.

Class 3 — flammable liquids, mixtures of liquids and liquids containing solids in solution or
suspension, which emit flammable vapors having a closed cup flash point 6GS and below.

Class 4 — flammable substances and materials (other than those classed as explosives), which
during transportation easily ignited by external sources of ignition by friction, absorption of mois-
ture, spontaneous chemical reactions, as well as heating;

Class 5 — oxidizing agent and organic peroxides which can easily release oxygen to support
combustion, and may, in appropriate conditions or in a mixture with other substances, to cause
spontaneous combustion and explosion;

Class 6 — toxic and infectious substances which can cause death, poisoning or illness if swal-
lowed or in contact with skin and mucous membranes;

Class 7 — radioactive substances with specific activity of more than 70 kBqg/kg (2 nCi/g). Ra-
dioactive material means any material containing radionuclides where both the activity concen-
tration and the total activity in the consignment exceed the values specified in the regulations
(danger: radioactive radiation in the form of alpha, beta or gamma radiation). Additional hazards:
substances may be pyrophoric, lead to inflammation, can be corrosive, and can lead to the release
of thermal energy. Possible damage from exposure to radiation burns, disorders of the immune
system, changes in the composition of blood, hair loss, cancer, leukemia, genetic disorders that
appear in the offspring, death. Traffic safety is achieved by carefully observing all the require-
ments for the transport of radioactive materials.

Class 8 — caustic and corrosive substances that cause damage to the skin, mucous membranes
of the eyes and respiratory tract, metal corrosion and damage to vehicles, buildings or goods, and
may cause fire in contact with organic materials or certain chemicals.

Class 9 — substances with relatively low risks in the transportation referred to any of the pre-
vious classes, but requiring the application to them of certain rules for the transport and storage.

At the same time, their serial number in the classification is not adequate to the degree of
danger. The classification of dangerous goods by the degree of danger is based on the physical,

81



biological and chemical properties inherent in dangerous cargoes. The UN Model Regulations
accepted the following classification of dangerous goods [3]:

1) pyrotechnical and explosive materials and devices with substances capable of causing ex-
plosive effects;

2) dissolved under pressure or liquefied gases, aerosols;

3) liquids easily flammable at flash temperature in a closed crucible: low (below —18 °C);
middle (-18 °C — +23 °C); high (+18 °C—+61 °C);

4) solid materials, differing by the ability of light ignition from friction, moisture absorption,
heating or spontaneous chemical transformations.

Substances causing explosion or self-ignition support combustion because of spontaneous
oxygen discharge. Materials and substances causing diseases, poisoning, and death contain tox-
ins, poisons, pathogenic microorganisms. Alkali, acids, caustic materials, damaging mucous
membranes of human organs, causing corrosion of metals, the probability of fire at the exposure
of certain chemical reagents. Liquids and solids are becoming fire-hazardous. The parameters of
the flash temperature are +61 °C—+100 °C.

Substances and materials which are dangerous for transport range from those which present
obvious risks, such as explosives and fuming acids, through to more frequently encountered
products such as paints, solvents and pesticides.

The transport of dangerous goods is regulated in order to prevent, as far as possible, accidents
involving people or property, damage to the environment, to the means of transport employed or
to other transported goods. Each mode of transport, (air, sea, road, rail and inland waterway) has
its own regulations but they are now largely harmonized with the Model Regulations, published
by United Nations Economic and Social Council's Committee of Experts on the Transport of
Dangerous Goods.

The shipper should provide dangerous goods in the containers and packages for carriage. It
provides data standards and specifications in the regulations for this type of product. Containers
for transporting such goods must fully exclude the possibility of spillages or leaks, be durable,
ensuring the safety and security of transportation. Package should be made of materials that are
inert with respect to the cargoes, which in their turn can release toxic fumes; corrosive gases that
can easily ignite must be packed tightly to prevent leakage.

Dangerous goods have to be packed in strong plastic, wood or metal boxes in a glass contain-
er. Free space filled with cushioning material that can rapidly absorb the leakage. Carload ship-
ments, 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.

To ensure the identification of dangerous goods during transport, the UN number correspond-
ing to the contents of the package will be affixed to each package of dangerous cargoes. The let-
ters «UN» precede this number. If there is no packaging, the marking will be applied to the prod-
uct itself, its support, the transport-loading device or to its storage or launch unit.

For each package containing dangerous goods of first class, the appropriate shipping name is
additionally applied. In addition, the commercial name should be indicated on packages with
blasting explosives. For bulk containers with a capacity of more than 450 liters and large packag-
ing with dangerous goods, marking should be placed on two opposite sides.

In the case of international traffic, the dangerous cargoes must be marked in the language of
the country of origin and duplicated in English, French or German.

In connection with reforming of railway transport, increase of nomenclature and volumes of
transportation of dangerous cargoes, acceleration of process of integration of the Russian Federa-
tion into World Economic System, condition of system of safe transportation of dangerous
Freight by rail should go to a higher level. The basis for this should be advanced scientific
achievements, the use of modern technologies, focused on the formation of a single information
space on the technology of transport of dangerous goods and liquidation of emergencies with
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them. The using of portal technologies is substantiated in the development of a new information
system for the prevention and liquidation of emergencies, which will ensure secure personalized
access to information on dangerous goods [4].

Thus, it is necessary to know all characteristics of dangerous goods to determine the compat-
ibility and incompatibility of cargo, its methods of transportation, risk, definition of packaging,
marking for reducing the accident rate.
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GEOTHERMAL HEATING

Geothermal heating is heating that uses natural heat sources. The work of the geothermal heating
system is comparable to the work of the refrigeration unit. One difference — the refrigerator processes en-
ergy, cooling the air, and a geothermal pump generates heat energy.

When designing and building a house, you can save on heating if you turn on geothermal
heating. Geothermal heating has a simple principle of operation: a heat pump is installed in a
house or in another building that can convert the energy of the soil, water, and air into the heat
needed to heat the house and heat the water. It can work even at low temperatures. “80 % of the
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energy needed to heat a house and heat water comes from the environment. Such energy is free.
Heating costs are generated only because you have to pay for the electricity needed to operate the
heat pump. "Today, the geothermal heat pump is the most efficient energy-saving heating and air-
conditioning system.

Ways to work the system. This is an effective and environmentally friendly system — thermal
heating, the principle of its operation can proceed in three main ways:

1. The heat energy of deep groundwater is used. Such water is of high temperature, the heat
pump raises it and heats it. Then the water goes through the heat exchanger, giving away the bulk
of its energy.

2. This method requires additional costs from owners. In the depth of the ground from 75 m
and below they lower the tank, in which the antifreeze is located. It heats up and with the help of
a heat pump rises to the heat exchanger. After the heat is given to the heat exchanger, the anti-
freeze goes back to the tank.

3. And for the third way of operating the system, there is no need at all to equip an under-
ground mine. Such heating from the ground is suitable for heating buildings that have access to
the reservoir. So, on the bottom of the reservoir from the heat exchanger are placed probes of the
horizontal type and convert the heat of water at the bottom.

The advantages of geothermal heating include several points that determine the spread of
such a system:

* The energy of the earth for heating a house cannot be exhausted.

* There is no risk of fire.

* Buying fuel and storing it is not required.

* The system is fully environmentally friendly and secure.

* Works autonomously.

« It is not necessary to spend on maintenance of heating.

* High performance

The main difference between a heat pump and other heat generators, such as electric, gas and
diesel heat generators, is that up to 80 % of energy is extracted from the environment during heat
production. The advantage of heat pumps is in high efficiency, in order to get one kilowatt of heat
energy per hour, these units spend no more than 350 watts of electricity per hour. For compari-
son, the efficiency of power plants generating electricity by burning fuel does not exceed 50 %.
The heat pump system operates in automatic mode, the operating costs during its use are extreme-
ly low — only electric power is needed to operate the compressor and pumps. The dimensions of
the heat pump installation are approximately equal to those of a domestic refrigerator, the level of
noise during operation also coincides with the analogous parameter of a domestic refrigeration
unit. It is possible to use a heat pump both for obtaining thermal energy and for its removal —
switching the operation of the circuits to cooling, while the thermal energy from the premises of
the house will be removed through the external circuit to the ground, water or air.

Of course, it is not so easy to do geothermal heating with your own hands, but this is quite
possible. And for the beginning is mine. The parameters of the mine are calculated for each case
separately. Its dimensions will depend on the climate in your area, the type of soil, the structural
features of the region’s bark, the home area where such a system will be placed. As a rule, the
depth of the mine is from 25 to 100 m. Further, the installation of geothermal heating implies
such a step as lowering heat-absorbing pipes into the earth shaft. The functions of these pipes are
as follows: they will supply heat to the pump, which will raise the temperature of the fluid and
bring it to heating. Note that if you decide to make geothermal heating systems with your own
hands, you will need an assistant, because the pipes are very heavy.

The only drawback of a heat pump based heating system is its high cost. In Europe, Japan,
Sweden, heat pump installations are common. The popularity of heat pumps in these countries is
due to their support by government programs in the form of subsidies and compensation to
homeowners who have installed such installations. In Russia, it is still considered only as an al-
ternative heating for gas, electric, solid fuel and other types of heating.
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Very soon, geothermal heating will become the main, because reviews suggest that it is a
cost-effective way to heat your home without harming the environment and to your advantage.

Heat pumps are a device for converting low-temperature energy into high-temperature energy
and vice versa. These units are almost explosion and fire safe. No fuel, no open flame, hazardous
gases or mixtures. No detail is heated to temperatures that can cause ignition of combustible ma-
terials. Unit stops do not lead to breakage or freezing of liquids. In the future they have great
prospects.
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ALTERNATIVE FUELS USED IN VEHICLE

Alternative fuels, known as non-conventional and advanced fuels, are any materials or substances
that can be used as fuels, other than conventional fuels like; fossil fuels (petroleum (0il), coal, and natural
gas), as well as nuclear materials such as uranium and thorium, as well as artificial radioisotope fuels
that are made in nuclear reactors. The article is devoted to the alternative fuels for the vehicles.

An alternative fuel vehicle is a vehicle that runs on a fuel other than traditional petroleum
fuels (petrol or Diesel fuel); and also refers to any technology of powering an engine that does
not involve solely petroleum (e.g. electric car, hybrid electric vehicles, solar powered). Because
of a combination of factors, such as environmental concerns, high oil prices and the potential for
peak oil, development of cleaner alternative fuels and advanced power systems for vehicles has
become a high priority for many governments and vehicle manufacturers around the world.
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Hydrogen.

In a fuel-cell vehicle, the hydrogen is used to generate electricity that's then used to power
electric motors. So, rather than running strictly off of battery power alone, a hydrogen-powered
car uses a fuel cell to generate its own electricity. In a chemical process within the fuel cell, hy-
drogen and oxygen are combined to create electricity, and the only byproduct of this process is
water vapor. The Honda FCX Clarity uses this technology and is currently being leased to drivers
in southern California.

In a hydrogen combustion engine, the car uses an internal combustion engine just like a gaso-
line-powered car, but instead of gasoline, hydrogen is the fuel source. Instead of harmful CO2
emissions, like gasoline cars produce, again, hydrogen cars produce only water vapor. Lots of
automakers are currently testing hydrogen vehicles. Currently, the BMW Hydrogen 7 is perhaps
the most famous; the company has leased several to high-profile individuals in Germany and the
United States, and some tests have even shown that the car actually cleans the air around it.

Hydrogen cars aren't widespread largely because there isn't the necessary infrastructure of
hydrogen fueling stations.

Electricity.

Electricity can be used as a transportation alternative fuel for battery-powered electric and fuel-
cell vehicles. Battery powered electric vehicles store power in batteries that are recharged by plug-
ging the vehicle into a standard electrical source. Fuel-cell vehicles run on electricity that is pro-
duced through an electrochemical reaction that occurs when hydrogen and oxygen are combined.
Positive: Electricity for transportation is highly efficient, and we already have an extensive electric-
ity network. In the case of fuel cells, they produce electricity without combustion or pollution. Neg-
ative: Much electricity is generated today from coal or natural gas, leaving a bad carbon footprint.
(Nonetheless, electric vehicles are still the greenest option around when it comes to cars.)

Biodiesel.

Biodiesel is an alternative fuel based on vegetable oils or animal fats, even those recycled af-
ter restaurants have used them for cooking. Vehicle engines can be converted to burn biodiesel in
its pure form, and biodiesel can also be blended with petroleum diesel and used in unmodified
engines. Positive: Biodiesel is safe, biodegradable, reduces air pollutants associated with vehicle
emissions, such as particulate matter, carbon monoxide and hydrocarbons. Negative: Limited
production and distribution infrastructure.

Ethanol.

Ethanol is an increasingly common alternative fuel. In fact, it's often added to gasoline in the
summertime to help cut emissions. Ethanol is a type of alcohol (but don't even think about drink-
ing it) that's made from plant matter. In the United States it's commonly made from corn, while in
other countries, like Brazil, it's made from sugar cane.

Lots of automakers offer their cars with flex-fuel engines. These engines can run on either
standard gasoline from the pump or E85 ethanol, a fuel blend that's 15 percent gasoline and 85
percent ethanol. Ethanol has been widely hailed as a good way to end America's addition to for-
eign oil. After all, we can grow this fuel domestically, and it's not a finite resource like oil is.
Still, it takes a lot of energy to create ethanol. Also, some people say that since farmers can make
more money growing crops for ethanol, they'll stop growing crops for food, which could drive
food prices up.

Despite these concerns, ethanol offers a lot of benefits as an alternative fuel, and the network
of ethanol fueling stations continues to increase.

Natural gas.

Natural gas is an alternative fuel that burns clean and is already widely available to people in
many countries through utilities that provide natural gas to homes and businesses. Positive: Cars
and trucks with specially designed engines produce fewer harmful emissions than gasoline or die-
sel. Negative: Natural gas production creates methane, a greenhouse gas that is 21 times worse
for global warming than CO2.
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Compressed Air.

In this type of vehicle, air is compressed in high-pressure tubes. While a typical engine uses
air mixed with gasoline (or diesel fuel) which is then ignited with a spark (or high-pressure) to
generate power, a compressed-air vehicle's engine makes use of the expansion of the compressed
air as it's released from the high-pressure tubes to drive the engine's pistons.

But compressed-air cars don't run entirely on air. Electric motors are also on-board to compress
the air into the car's high-pressure tubes. However, these cars can't be considered fully electric cars
either, mainly because the motors don't directly power the wheels. The electric motors are much
smaller than the electric motors used in other electric cars where the primary function of the motor
is to power the wheels. Compressed-air cars do have to be charged, similar to an electric car, but
because the motors use much less energy, the charge time tends to be much less, too.

Liquid Nitrogen.

Liquid nitrogen is another alternative fuel. Like hydrogen, nitrogen is abundant in our atmos-
phere. Also like hydrogen, nitrogen-powered cars make fewer harmful emissions than gasoline or
diesel. But while hydrogen is used in fuel cell cars as well as hydrogen-combustion engines, liq-
uid nitrogen cars use a different type of engine altogether.

In fact, a liquid nitrogen car uses an engine similar to the engine used in a compressed-air
car. In a liquid nitrogen car, the nitrogen is kept cold, keeping it in a liquid form. To power the
car, the nitrogen is released into the engine where it is heated and it expands to create energy.
While a typical gasoline- or diesel-powered engine uses combustion to move pistons, a liquid ni-
trogen engine uses the expanding nitrogen to power turbines.

While it's a clean an efficient way to power a vehicle, liquid nitrogen faces the same hurdles
as many other alternative fuels: At this time, there's no nationwide network of fueling stations to
deliver it to consumers.

Use of natural gas as a fuel for vehicle.

Prices for gasoline and diesel directly increase. The relatively low cost of gas significantly
reduces the cost of operating cars. This issue is especially relevant unlike gasoline and diesel.

The gas system installed on the car does not preclude the operation of the car on the usual gaso-
line or diesel fuel, but on the contrary complements the fuel supply system with another source.
You can switch the fuel supply from one to another almost on the go by switching the switch posi-
tion in the car. Thus, when operating a vehicle, the risk of failure to move when the fuel system
breaks down is practically reduced to zero. This is quite an important moment for those who have
to overcome long distances and refuel with gasoline, which quality may be questionable.

Gas will also receive positive ratings from owners of expensive cars with catalytic converters
and controlled fuel injection. The service life of GBE (Gas balloon equipment) is at least 5 years
before the first replacement of rubber elements, but this is subject to proper operation and period-
ic maintenance at specialized service stations.

The advantages of GBE over gasoline and diesel engines include:

1. Low content of harmful substances in exhaust gases (by 69 % for carburetor cars and by
53 % for diesel). An important question for large industrialized cities, where there are more and
more cars and less fresh air.

2. Extended oil life — propane, butane, or methane enters the engine in a gaseous state, with-
out diluting the oil in the crankcase or flushing the oil film from the cylinder.

3. Soft and quiet operation of the engine is achieved due to the fact that the gas burns slower
than gasoline.

4. Diffusion. Mixing easily with the air, the gas mixture burns in the chambers completely,
leaving no trace of soot on the candles or valves, which is not the case with gasoline.

5. The lack of detonation, the question is relevant for modern cars running on gasoline with
high-octane number. The octane number of liquefied petroleum gas is in the range of 103—105.

6. The composition of the gas does not include metal catalysts. Impurities are added to gaso-
line, which include lead and sulfur, which adversely affect the combustion chamber, destroying it
from the inside.
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7. Efficiency. Gas is almost two times cheaper than gasoline, and its consumption is only
just 15 % in urban areas and 10 % on the highway.

Security is an important issue that has become a stumbling block for many. But if one assess-
es the situation on the part of physics, the following picture emerges: a fire hazard due to a gas
leak is much less than a gas leak, the rate of gasoline evaporation is much slower, which creates
an explosive mixture with air; modern GBE systems are equipped with a protection complex,
which makes them safer to use; the filling cylinder has a good margin of safety.

The disadvantages of GBE include:

1. The economic component. The rather high cost of modern equipment and services for its
installation. Although the price depends on the model of car and the desires of the motor-car en-
thusiast.

2. Reduced trunk capacity. There are three options for placing a gas cylinder, it is the trunk,
interior or engine compartment of the car. As a rule, the trunk is the most acceptable, thereby re-
ducing its capacity.

3. More frequent replacement of the air filter. The thing is that the gas consumption increas-
es significantly when the air cleaning filter is dirty.

4. The number of gas stations. Gas refueling is not as common as regular gas stations.

5. Unpleasant smell of gas in the car. The result of this phenomenon is either improperly car-
ried out maintenance or violations in the vapor system. Despite the nuisance of smell, it is abso-
lutely safe and can not cause a fire or explosion.

Comparing all the pros and cons it can be seen that GBE has many advantages over gasoline
and diesel fuel. The use of a gas installation significantly increases the service life of the engine
(30—40 %), reduces the consumption of oil and plugs, which generally significantly reduces re-
pair costs. When optimizing engine performance and using modern gas installations, it is possible
to achieve the power level of a car at both maximum and variable revolutions, which is equiva-
lent to that of a conventional fuel. In addition, to all the GBE has absorbed such components as
efficiency and high environmental characteristics, which is rare in nature.
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Kayecmee monauea NOMUMO 0ObIYHBIX 8U008 MONAUEA, MAKUX KAK UCKONaeMoe MOnIugo (Heghms, yeoin u
NPUPOOHBILL 2a3), A0epHble MAMEPUAIbl, MaKue KaK ypaH u moput, a maxdice UCKyCCmeeHHoe paouou3o-
MONnHOe MONIUBO, KOMOpoe NPOoU3BOOUmMcs 8 s0epHbIX peakmopax. Paccmampusaromces anomeprnamus-
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PORT OF DALIAN

The Port of Dalian is important to China's trade economy. It offers generous space, deep water, and
year-round ice-free navigation. It is a convenient port for the movement of cargo between South Asia, the
Far East, Europe, and North America. The Port of Dalian is the Country's major seaport.

Port of Dalian was founded in 1899. It is located at the central point of West Pacific, center
of the arising Northeast Asian economic circle, the gateway for this region to the Pacific and the
rest of the world. With broad space and deep water, free of ice and silt, the Port has superior natu-
ral conditions, the most convenient seaport for the transshipment of cargoes between Far East,
South Asia, North America and Europe. It covers a water area of 346 km? and a land area of near-
ly 15 km2.There are 160 km of specialized railway lines, 300000 m? of warehouses, and 1.8 mil-
lion km? of stacking yards and over 1000 units of different types of loading and discharging ma-
chinery and equipment. It operates nearly 80 specialized modern berths for containers, crude oil,
product oils, grains, coal, bulk minerals, chemical products and passenger/cargo roll/roll transporta-
tion, among which 40 berths are over 10000 dwt. Port of Dalian has the Nation largest 300000 dwt
crude oil terminal and 300000 dwt ore terminal. Dayao Bay Port is one of the four international
deep-water transshipment ports designated by the Central Government as key projects.

The area was occupied by the British in 1858 and returned to China in the 1880s. China's
Qing government built fortifications and mining camps on the northern coast of the Dalian Gulf
in 1880. The Japanese occupied the area during the first Sino-Japanese War in 1895.

In 1898, Russia leased the peninsula and laid out a modern city called Dalny, which became
Russia's main ice-free port in Asia and headquarters for their Pacific Navy. Russia spent more
than 10 million rubles building the city, dredging the harbor, and constructing piers and wharves.

Dalny was the major battlefield in the Russo-Japanese War of 1905. Due to bad military de-
cisions, the Russians were forced to cede the area to Japan, which then enlarged and modernized
the area and divided it into two cities: Dairen (Dalian) and Ryojun (Lushun). Under the Japanese,
the area became an important industrial center. By 1941, the Japanese were building ships of
8 thousand tons in the Port of Dalian, and they established an important chemical industry there.
The Japanese also installed a steelworks, but it was not productive until the Chinese expanded it
in the mid-1950s.

After Japan surrendered in 1945, Dalian was governed by the Soviets. They continued to
govern until 1950. During the five-year period, Soviet and Chinese Communists worked together
to develop the city and the port. In 1950, the Soviets gave the Port of Dalian to China, who trans-
formed it into an important shipbuilding center. In the 1990s, China's current Minister of Com-
merce, Bo Xilai, was mayor of Dalian and provincial party official. As mayor, he created many
beautiful parks and preserved much of the city's Japanese and Russian architecture.

In 1984, China designated the Port of Dalian (called Lu-ta by the Chinese) an open city and
invited foreign investment. Today's city supports a variety of manufacturing including food pro-
cessing, oil refining, papermaking, cotton textiles, and fertilizer. The Port of Dalian is also well
known for heavy industry. It is an important deep-water oil and fishing port that supports engi-
neering and marine transport colleges.

The Port of Dalian is important to China's trade economy. It offers generous space, deep wa-
ter, and year-round ice-free navigation. It is a convenient port for the movement of cargo between
South Asia, the Far East, Europe, and North America. It has almost 100 miles of specialized rail
lines, 74 acres of warehouses, and 1.8 million square kilometers of stacking yards. The Port of
Dalian boasts China's biggest crude oil and ore terminals.
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The Port of Dalian handles over 100 million tons of cargo each year. It is China's second
largest container port and its fastest-growing sea-rail port. The Port of Dalian is also the country's
busiest passenger seaport, with over five million passengers passing through the port each year.
The Port of Dalian's Container Terminal Co. Ltd. handles foreign trade containers, with capacity
for 2.1 million TEUs a year. The terminal has received many awards for effective operations. The
Port of Dalian's Dagang China Shipping Container Terminal handles domestic trade containers.

The Port of Dalian is the Country's major seaport exporting agricultural products from north-
east China and Inner Mongolia. The Dayao Bay Terminal contains two berths for bulk grain ex-
port and import, with an annual capacity for throughput of 5 million tons.

Further, the Port of Dalian is the major import port for ores to northeast China. The ore ter-
minal is the largest, most modern ore terminal in China and has capacity for over 2 million tons
of ore, which will be expanded to 6 million tons. The ore terminal has a capacity for throughput
of 20 million tons.
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HUMIDITY CONTROL FOR IMPROVING THE QUALITY OF SMOKED PRODUCTS

Preparation of high quality smoked product is possible if there is an opportunity to obtain the condi-
tional smoke for desired humidity of the sawdust. The article discusses the possibility of regulating the
humidity of smoke coming from the smoke generator to the smoke chamber, provides a mathematical pro-
cessing of the experiment.

Smoke generators used in the fishing industry have significant drawbacks. They reduce their
performance: a large mass of unburned sawdust, accidental ignition of sawdust, low utilization of
hearth area, high metal consumption and energy consumption, bulkiness of the device for moving
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sawdust along the hearth, the inability to control the combustion temperature of sawdust, the ina-
bility of metered supply of sawdust and air to the combustion zone, etc. Not all these shortcom-
ings give the chance to receive on these smoke generators standard chamber smoke with in ad-
vance known and adjustable technological, physical, and chemical properties. In this regard, it
became necessary to create a smoke generator, which would be devoid of these shortcomings and
on which it would be possible to control the process of generating conditioned smoke with the
necessary humidity.

Mass fraction in chamber smoking of the chemical compounds impacting to a smoked prod-
uct specific relish, color and a smell the following factors influence: relative humidity of sawdust,
temperature of a smoke generator heating surface, extent of sawdust combustion in a smoke gen-
erator, coefficient of excess of air when burning fuel, breed of a tree, a type of the smoke genera-
tor device.

For the analysis of the quantitative party search of optimal conditions with use of a method of
mathematical modeling of experiments is carried out. Optimization parameter at experiments was
the mass of phenols in a certain volume of smoke.

In the end of mathematical processing of the experimental results, the following regression
equations were obtained:

q=542—-W—-0,5Tn,—32,11a+0,19 Wa +0,34 5, a, (1)

where ¢ — weight of phenols, mg/m’; W — relative humidity of the sawdust, %; nq — degree of
combustion of sawdust in the smoke generator; a — excess air ratio during fuel combustion.

It is very important to regulate the factors included in equation (1) in order to obtain smoke
from the smoke generator with the necessary content of organic compounds (phenols).

Usually in smoking chambers, there are sawdust of various humidity, which in each case it is
necessary to prepare (condition) on humidity. To implement conditioning sawdust humidity there
is the following formula:

W =W , (2)

100-W,
where AP — amount of ash that needs to be added to 1 g or removed from 1 g of sawdust initial
moisture to obtain sawdust final moisture; W — final (necessary) relative humidity of sawdust, %;
W, — initial relative humidity of sawdust, %.

If, because of the calculation, formula (2) is obtained with a plus sign, then water should be
added to sawdust, and if it is signed with a minus sign, then it should be removed by drying.

The degree of combustion of sawdust in a generator with a heated surface depends on the
supply of sawdust, the temperature of the heating surface, the speed of movement of sawdust
along the hearth and the length of the heating surface.

The degree of combustion of sawdust 7, (in percent) is determined by the formula:

n, =04 .100 == 100, (3)
9 4o

where gyp — mass of sawdust received on the heating surface of the smoke generator, kg/s; g, —
mass of the resulting ash, kg/s; g. — mass of burnt sawdust, kg/s.

When smoked fish is not only the accumulation of organic compounds, giving the finished
product a specific taste, color and smell, but also the removal of moisture. Therefore, the relative
humidity of the smoke should be less than 100 %. The smoke after the smoke generator is mixed
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with air; the temperature of the mixture is usually lower than the smoke leaving the smoke gener-
ator. At the same time, the temperature of smoke decreases and the relative humidity rises. It is
therefore very important that the smoke from the smoke generator come out with a temperature
that precludes a further increase in its relative humidity.

The partial pressure of water vapor in the smoke coming out of the smoke generator consists
of three components:

- evaporation of moisture in the fuel;

- the formation of water due to the oxidation reaction of hydrogen, which is included in the
chemical composition of the fuel;

- the ingress of a small amount of water vapor to smoke with air that enters the smoke gener-
ator for burning wood.
It can be determined by the formula:

0,744 + 0,005 10°.

Pio = - @)
: 0,644 + 0,006/ + 4,62 — 0,46

Analysis of equation (4) shows that the greatest amount of water vapor enters the smoke
when the moisture in the fuel evaporates. Thus, with an increase in the relative humidity of the
fuel, the partial pressure of water vapor in the smoke increases. The air entering the smoke gener-
ator for burning fuel reduces the amount of water vapor per unit volume of smoke. The moisture
content of smoke is determined by the formula:

= My o :0,592-—PH20 : (5)
MH.F. P_PH20 P_PH20

Based on formulas (4) and (5) it is possible to calculate what temperature the smoke leaving
the smoke generator should have.

The resulting regression equation allows us to find out what parameters need to be adjusted
to generate conditioned smoke.

To obtain smoke with the specified parameters, it is necessary to use smoke generators with
the possibility of regulating and changing the characteristics of smoke during the smoke genera-
tion process. From the smoke generators used in the food industry, the possibility of regulating
the smoke generation process is reduced to manual regulation of the air supply to the combustion
chamber and automatic regulation of the supply of pre-moistened sawdust from the storage hop-
per to the grate. This is not enough to produce conditioned smoke. The smoke generator offered
by us, in addition to regulating the air supply to the combustion chamber and dosing of sawdust,
has the ability to maintain the moisture content of sawdust specified by the technological process.
The location on the blades of the sawdust turner in the storage hopper of sawdust moisture sen-
sors with the release of data to the processor (control panel of sawdust moisture parameters) helps
to conduct above-mentioned process. Processor analyzes the data of sawdust moisture sensors in
the process of changing it, delivers water through the nozzles located in the storage hopper to
moisten the sawdust to the desired value. When the specified moisture parameters of sawdust are
reached, the water supply stops. Since the blades of the turner produce agitation of sawdust
throughout the Smoking process, and the sensors for measuring the moisture content of sawdust
are located at different levels, the moisture level of sawdust in the storage hopper shows the total
moisture content of sawdust before feeding to the grate.
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Storage tank for smoke generator with adjustable sawdust moisture

In the case of over wetting sawdust in the storage bin is also installed sawdust heater, which
is turned on automatically, through the remote parameters of moisture from the sawdust moisture
Sensors.

On the remote control of the humidity of sawdust includes an option for setting a predeter-
mined parameter required humidity of sawdust. This is controlled by humidity sensors installed
on the blades of the sawdust turner in the storage bin.

The use of this smoke generator will significantly improve the process of obtaining condi-
tioned smoke, which in turn will make it possible to obtain high-quality smoked products.
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FREE PORT OF VLADIVOSTOK: PERSPECTIVES FOR FURTHER DEVELOPMENT
AND ACTUAL PROBLEMS

Current article introduces concise information related to the Free port of Vladivostok, providing key
intel on its geographical scale, geographic position and specificities of the port including economic statis-
tics, which are used to estimate its development potential. Particular attention is paid to the project im-
plementation as well as perspectives and benefits of international joint cooperation. Main problems of
FPV are determined and analyzed accordingly to the article’s theme.

The free port of Vladivostok is considered as the area with special customs regimes, tax, in-
vestment, and further related regulation. Vladimir Putin, the President of the Russian Federation,
signed the Federal Law No.212-FZ «On Vladivostok Free Port” on 13 July 2015», and it came
into force on 12 October 2015 [1].

Nowadays, the free port regime extended to the key harbors of the Far East, including the
Khabarovsk Krai (Vaninsky District), the Sakhalin Region (Korsakovsky Urban Okrug), the
Kamchatka Territory (Petropavlovsk-Kamchatsky), the Chukotka Autonomous District (Pevek),
and the Primorsky Krai (Lazovsky Municipal District).

Year Number of FPV residents Amount of jobs Amount of investment
(billion rubles)

2016 116 21 606 118

2017 432 35900 366

2018 1057 60 029 582

The Free Port of Vladivostok serves as a major tool in developing economics of the Russian
Far East territory and plays a big role in economic activities of the Asia-Pacific region. Multiple
factors such as geographic position, unique regime of the port and relations with international
transport corridors Primorye-1 and Primorye-2 create favourable environment for many foreign
entrepreneurs and investors.

According to the statistics of the Far East Development Corporation mentioned above, in two
years period the number of investments raised drastically, which means that FPV possesses ap-
propriate conditions for prosperity of multinational business.
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Economic policy of Vladivostok Free Port, being a key element in attracting business angels,
provide economic benefits for its potential residents:

- 0 % income tax for the first five years, 12 % for the next five years (territory of Kamchatka
has 5 % income tax);

- 0 % land tax for the first three years;

- 0 % property tax for five years and 0.5% for the next five years;

- 7.6 % incentive insurance premium rates for investment projects implemented in the TADs
during the first ten years, reduction factor for the natural resources production tax and a fast track
procedure for value added tax return.

- Shortened field audits;

- Fast-track terms for obtaining capital construction permits;

- Single-window mode for passing through border controls, security checkpoints availability
around-the-clock;

- Simplified visa regime: eight-day visa at the border;

- Duty-free and tax-free customs regime for residents: Import, storage, consumption (use) of
foreign goods;

- Export of goods (equipment);

- Import of foreign goods (equipment).

State protection: the managing company has the right to file claims on the protection of the
free port residents.

Experts of Vladivostok state university of economics and service made calculations of long-
term perspective GRP of Primorye Territory. It is expected to receive substantial growth : up to
1.4 trillion roubles by 2025 and up to 2.1 trillion roubles by 2034. Also, the number of newly cre-
ated jobs is estimated at 84.7 thousand by 2021, 108 thousand by 2025 and 468.5 thousand by
2034 [2].

It means that conditions for public health services as well as education and social security
will be improved. This law provides great infrastructure for creating new enterprises and stimu-
lates non-established entrepreneurs. Moreover, it leads to increased employment so that more
workers can get constant wages. Because of that fact, income tax on natural persons will rise sig-
nificantly, which means more income to the regional budget.

It is essential to realise that FPV is considered as one of the key catalyzers of governmental
programme called «Economic development and economics innovation of Primorsky Krai» aimed
to be achieved in 2020 [3]. According to Vice-Governor of Primorsky Krai, Vladimir Miklushev-
sky, there are no similar analogues and ongoing projects in the region. That being said, the Free
Port of Vladivostok is going to be the centre of attraction for local residents and foreign business
players [4].

In order to become a resident of FPV one must meet certain criteria :

- aresident of the Free Port of Vladivostok is an individual entrepreneur or a legal entity that
is a commercial organization, the state registration of which is carried out on the territory of the
Free Port of Vladivostok;

- an individual entrepreneur or a legal entity plans to sell a new investment project on the ter-
ritory of the Free port of Vladivostok, or the types of entrepreneurial activity specified in the ap-
plication for the conclusion of an agreement on the performance of activities are new to him, that
is, they were not implemented until the date of the application;

- the volume of capital investments can not be less than 5 million rubles in a period not ex-
ceeding 3 years from the date of inclusion of an individual entrepreneur or legal entity in the reg-
ister of residents of the Free port of Vladivostok;

- absence of arrears in taxes and levies for individual entrepreneurs or legal entities, insur-
ance contributions to state non-budgetary funds of the Russian Federation, arrears in other man-
datory payments to the budgets of the budgetary system of the Russian Federation for the past
calendar year, exceeding twenty five percent of the book value of the applicant's assets data of
accounting (financial) statements for the last reporting period;
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- the company should not be in the process of reorganization, liquidation, or bankruptcy;

- types of business activities that residents of the Free Port of Vladivostok do not have the
right to fulfil are determined by a decision of the supervisory board of the Free Port of Vladi-
vostok.

Detailed information about the process of obtaining the status of FPV resident is listed in
special enclosed guide [5].

Dated from 2018 residents of FPV launched three new projects with the sum of 94 million
roubles, about 70 jobs were created.[6] «Vladtrek» company started to install «emergency but-
tons» into vehicles with «kERA-GLONASS» modules. It is noted that since the project has been
launched, demand of vehicle drivers has been satisfied and safety of the highway system has been
improved. The company also provides vehicle construction and maintenance service and security
assessment of vehicles.

«Razrez Poltavsky» company started to implement the project of exploration and mining of
hard coal. It is stated that mined hard coal is 40 % cheaper than famous Kuzbass charcoal, but
still of the same quality”. Opencast coal mining is performed at Konstantinov field in Octyabrsky
District of Primorsky Krai. In 2018 the company mined 150 thousands of tons and the plans are
to increase the amount up to 200 thousands of tons every year. There is a high demand on coal
due to prolonged heating season, also there are Chinese neighbours who have deep interest in
hard coal.

«EkoTehPrim» company started to defuse industrial waste using innovative machinery. It is
noted that special machine destroys oil waste under 900 °C almost without leaving ash. Given the
fact, filtration system including precipitators and wet scrubber system makes it possible to keep
hard metals and other harmful impurities. Main consumers of such services are tank farms of
Primorsky territory, ports and fuel energy companies of the region.

«Professor Edranov’s clinic» company along with “Development corporation of Far East”
joint-stock company invested 11 million roubles into project, which allowed them to create the
dental clinic for providing services to patients and training of medical personnel in Vladivostok.

This dental clinic covers wide range of consulting, therapeutic, surgical and orthopaedic ser-
vices. Further training of medical personnel is included as well. Licensed training centre was cre-
ated for postgraduate dentists to cover every section of modern dentistry. Sergey Edranov, the
head of «Professor Edranov’s clinic» company states that obtaining the status of FPV resident
was necessary step to implement the joint project based on using the most sophisticated medicine
and managment technologies.

The key problem of FPV functioning still remains imperfect of domestic regulatory frame-
work that is intended to control activity of free port’s residents and particularly the issue of ob-
taining the status of FPV resident for companies that have already worked previously on the
market.

Governmental authorities should reform legislation according with existing results of free
economic zones functioning, taking into account foreign experience and its further unification
considering the concept of creating FEZ for national and public interest developed and approved
at the national level.[7]

The main obstacles for entrepreneurs in Russia are bureaucratic hurdles, inspection, access to
enabling documentation.

On the territory of Russian Federation and Primorsky Krai foreign investors make use of all
rights regulated by Russian legislation to protect their interest and legitimate concerns. However,
such problems as corruption, bureaucracy, monopolistic practices and administrative barriers
cannot guarantee complete protection of foreign investors’ rights in the country.[8]

Creation of free economic zone in Primorsky Krai should stimulate development of social-
economic relationships on multinational level, including increase of turnover, revitalization of
innovative and investing activities, including implementation of technology and information ex-
change.
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Effective implementation of perspective projects of Russian and foreign investors on the ter-
ritory of FPV creates premises for extensive and intensive development of entrepreneurship. This,
in turn, will have a positive impact on the growth of gross regional product, increasing turnover
and creating more jobs [9, 10].

Geographic position of Primorsky Krai gives an opportunity to access new international mar-
kets for domestic economic entities. This results in further stimulation and dynamic development
of regional economy.
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BUNKERING PROCEDURES

The process of bunkering on ships, as well as watchkeeping during bunkering operations are de-
scribed in this article

Non-compliance with the procedure of bunkering has the potential to result in substantial
costs, penalties and even greater delay where spillage occurs as a consequence. In some jurisdic-
tions accidental spillage of bunker fuel can also result in criminal charges.

Bunkering operation means a bulk transfer of the fuel oil and/or lubricating oil from the shore
facility or one vessel to another vessel for the purpose of replenishment.

Bunkering operation also includes transferring of oil residues (sludge and other oil residues)
generated in the Machinery Space to the shore reception facility or the barge.

The practice of simultaneous receipt of different grades of bunkers is prohibited. Only one
grade at a time is to be taken. This restriction does not apply to lubricating oils. This will increase
the total duration of the bunkering operation, however, safety and environmental protection de-
mands require that this time be allocated.

In such cases when the bunkers are planned to be delivered by more than one barge or sup-
plier, then this procedure must be completed for each individual operation.

The company defines the following bunker tank filling limits (i.e. excluding lubricating oil
tanks, which must not be filled in excess of 95 %):

- Tanks up to 700 m3 total capacity — 90 %

- Tanks over 700 m3 total capacity — 95 %

- Tanks with known air-locking difficulties experience — 90 %.

Never bunker directly into a settling or service tank. No bunker transfer is to take place dur-
ing bunkering. The personnel onboard who are designated to manage the bunkering operation
should not be involved in other operations. Spillages are often caused by staff being distracted by
another task.

Ship staff should be fully conversant with their relevant duties in the event of a pollution in-
cident. To ensure that the exercises should be conducted against oil pollution contingency plans
as required by the Schedule for Emergency Drills and Training.

The Bunker Transfer System is defined as any bunker pipeline used for taking on, discharg-
ing or internally transferring any fuel for consumption on board. It also includes the discharge
pump.

Pipelines should be visually examined, this includes corrosion of bolts and flanges on dresser
couplings and subjected to pressure tests in accordance with the below procedures to verify their
condition.

Pressure testing should be a hydrostatic test i.e. static liquid pressure. Pressure testing using
compressed air is not acceptable. If water was used for pressure testing then proper records shall
be maintained for disposal of water in accordance with MARPOL. Other means of non-
destructive testing or examination, such as ultrasonic wall thickness measurement, may be con-
sidered appropriate, but should always be supplemented by visual examination.

Each vessel shall be able to provide the written statement of the pressure tests and inspections
of the Bunker Transfer System with indication of date, test pressure and method of testing (hy-
drostatic pressure test). Pumps, valves and pipelines shall be distinctively marked to identify the
service and tanks which they serve. Marking plates with impressed lettering shall be made of cor-
rosion resistant material, and shall be permanently fixed to valve handle, flanges or similar parts,
and shall not be painted.
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The Bunker Transfer System should be marked with the date and test pressure in a clearly
visible location.

Master is responsible for ensuring that company and local regulations, national and interna-
tional laws are strictly adhered to when carrying out routine bunker transfer operations.

Chief Officer is responsible for maintenance and deployment of pollution prevention equip-
ment; reporting to the Master if any deficiencies are discovered in such equipment; maintaining
the vessel’s trim and list in accordance with the agreed plan.

Chief Engineer is nominated as a Person in Charge (PIC) of bunkering and internal transfer
operations and responsible for: planning of bunkering operations; training of the personnel in-
volved; pre-transfer conference, supervision, communications with the bunkering facility; execu-
tion and recording of bunkering operations and/or internal oil/sludge transfer operations; ensuring
that pumps, valves, lines and equipment associated with oil transfer is in good operational condi-
tion.

These responsibilities cannot be delegated. If the PIC is unable to continue for any reason,
the Master must authorize the formal transfer of responsibilities to another qualified Engineer.
The Master must also ensure that the PIC and the relieving Engineer are aware of all the require-
ments listed in this procedure. The PIC will be assisted at all times by a sufficient number of of-
ficers and ratings to ensure the operation is carried out safely.

Designated Engineer (DE) is responsible for assisting to the Person in Charge in execution of
bunkering operation, soundings of bunker tanks both on board the ship and the barge (or shore
facility) and communications between both parties; ensuring prior to each bunkering that pumps,
valves, lines, and equipment associated with oil and oily mixtures transfer are in good order and
in correct position; monitoring of toxic hazards, if present (h2s, benzene); sampling, proper prep-
aration and dispatching of sample bottles; collecting and storage of MARPOL samples; ensuring
that after completion of bunkering operation all valves are closed and bunker lines are drained.

Two watchmen are to be appointed, in addition to normal watch at the gangway, each of
which must be equipped with two-way communications to the PIC of bunkering and the officer
of the deck watch; one watchman is to be assigned to the point of connection with the delivering
vessel and the other watchman must rove around the vessel to visually inspect the deck and water
near or opposite all bunker tanks and each tank sounding and vent pipes; additionally when
changing over tanks or topping off, he is to remain in a position to view any spillage on deck or
in the water. Should the roving crew member, sight oil on deck or on the water, he must report
immediately to the PIC or the officer of the watch (OOW); personnel assigned to bunkering re-
sponsibilities, other than roving watchman, must be assigned no other duties while the vessel is
bunkering and remain at their stations during topping off.

PIC is to prepare the bunkering plan prior to the pre-bunkering conference. The oil transfer
procedure shall be completed, if bunkering takes place in USA, and attached to the bunkering
plan.

The risk assessment should be carried out by the PIC to ensure that all the risks associated
with the bunkering operation including possible H2S / benzene hazards have been assessed and
that controls are in place to mitigate these risks. The risk assessment should include the review of
the vessel’s arrangements, port restrictions and conditions to be monitored by the OOW during
bunkering at regular intervals. The frequency of such inspections shall be identified and set de-
pending on the conditions of the forthcoming bunkering, weather forecast, etc. A copy of the
bunkering plan is to be displayed during all bunkering operations at the connection point.

The bunkering plan, risk assessment and oil transfer procedure, if applicable, shall be filed as
required and retained on board for a period of at least 3 years.

Prior to commencing the operation, all pre-transfer checks should be carried out and commu-
nication systems verified as working. The Bunkering Checklist shall be completed in the four op-
erational stages as indicated in the form.

The PIC of bunkering operation shall conduct training within 48 hours before the scheduled
bunkering operation for the all personnel involved. Training should include at least the following
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topics: the bunkering plan and the bunkering checklist; description of the bunkering system in-
cluding location of all line isolating valves and air vent pipes from bunker systems and tanks;
vessel oil transfer procedure, including personal responsibilities; sequence in which tanks are to
be filled and to ensure stability, trim and draft are within acceptable limits throughout the oper-
ation; procedures to regularly monitor all bunker tank levels and valve alignments; English
phrases and hand signals that will be used to communicate instructions to the delivering vessel
or terminal;

communications between the vessel staff and the personnel from the terminal and/or barge;
emergency shutdown procedures for dealing with oil spills either on deck outside fixed contain-
ment, or on the water, or believes an oil spill is likely; maintaining of a proper deck watch with
particular attention to safety, security, moorings and gangway/ladder; local regulations and penal-
ties for non-compliance with those regulations and for the oil spilling.

A visual inspection of all relevant pipelines and associated equipment must be carried out
prior to beginning and immediately after commencement of bunker loading operations; all fuel
lines and tank filling valves must be set by a DE and then checked by the PIC to ensure that the
correct valves are open; valves not considered as a part of the transfer system and not required for
the current operations must be closed; all non-used and therefore blanked bunker manifolds must
be checked for tightness; PIC on the ship must inform the PIC at the bunkering barge or facility,
when the vessel is ready to start the oil transfer; the transfer operation should be started at low
transfer rate in order to check that the oil goes into the correct tank; the loading rate can be in-
creased up to the maximum agreed only when it is confirmed that there is no leakage observed
and fuel enters into the nominated tanks; on commencement of bunkering (of each stem) the H2S
and benzene contents must be checked with multi gas detector and/or Draeger tubes. Results of
these tests should be recorded in the ‘SMS-G-11-A03 Bunkering Checklist’.

Bunkering must be stopped immediately if: there is an emergency onboard the ship or bun-
kering barge or facility; the weather or sea conditions are deteriorated and not safe for bunkering
operations; a moving ship may run foul of the bunker vessel;

a heavy or dangerous vapor accumulation exists around the ship; a pipeline, hose or loading
arm connection bursts or leaks; any unexpected soundings or alarms are discovered; the bunker-
ing facility or barge ceases to be manned; any threat to the vessel, bunker barge or its personnel.

AT LEAST ONE BUNKER TANK FILLING VALVE MUST BE FULLY OPEN AT ALL
TIMES DURING THE BUNKERING OPERATION.

When topping-off tanks, the loading rate should be decreased to reduce the possibility of air
locks in the tank causing mist carry over through the vents and to minimize the risk of the suppli-
er not stopping quickly enough. PIC must supervise the topping off operation and carry out the
following procedures: give notice to the facility or bunkering vessel when ready for topping off;
reduce flow rate before and during topping-off; test and maintain communications with terminal
or barge before and during topping-off; call more crew members if required; double bottom oil
tanks are to be topped off by gravity from deep tanks whenever this is possible. When one grade
is completed, ensure that the ships tank contents have stabilized and that bunkering to the relevant
tank has stopped; make sure the ship’s manifold valves and tank valves are closed during any
temporary stoppages of transfer operations; ensure levels are checked regularly to prevent tanks
from overflowing because of leaking valves or incorrect operation. The level in each bunker tank
should be monitored constantly when approaching planned bunker tank filling limit; overflow
tanks (if provided) should be left empty to allow for any excess quantity at the end of bunkering;
some less reputable bunker suppliers do aerate bunkers during transfer. The result of this practice
can be that the tank contents gauge may not read correctly and the volumetric contents of the tank
can be significantly more than the gauge indicates. A spill is likely to occur. Samples should be
occasionally drawn from the manifold into a clear container and checked by means of a torch be-
hind the sample container to determine if there are any air bubbles in the liquid. Air can also of-
ten be heard in the transfer hose. If aeration is suspected then the transfer must be stopped at a
level of 75%, and every effort made to determine the correct level in the tank; assuming normal
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allowances for temperature and with trim calculated, the bunker tanks must not be filled more
than the limits described earlier in this section on completion; complete the bunkering checklist,
Part III. When topping off, the flow of oil to the tank in question should be reduced by diverting
the flow of oil to another tank. In the case of the final tank, the loading rate should be reduced to
the agreed minimum at least 20 minutes before the finishing sounding is reached.

On completion of bunkering, all hoses and lines should be drained to the tank or, if applica-
ble, back to the barge, prior to disconnection. The practice of blowing the lines with air into bun-
ker tanks is a common one, but has a high risk of causing a spillage unless the tank is only part
full and has sufficient ullage on completion of loading.

Carry out soundings of all bunker tanks on board the ship and the barge (or bunkering facili-
ty) to verify the bunker quantity; discuss measurements of banker tanks and verify received bun-
ker quantity; the final status of soundings together with the quantity that this represents must be
recorded in the Oil Record Book and Engine Log Book.

H.A. Ky3pmun
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SQUID AS AN OBJECT OF FISHING

The article presents information about squid fishing. The concept of management of Pacific squid
fishing in the Sea of Japan is proposed. The author explained everything about squid and its fishing.

Squid are cephalopods in the super order Decapodiformes with elongated bodies, large eyes,
eight arms and two tentacles. Like all other cephalopods, squid have a distinct head, bilatera
symmetry, and a mantle. Squid swim using the fins and by jet propulsion, using the mantle to ex-
pel water explosively from the mantle cavity through the funnel. There are some 290 species of
squids and about 30—40 species have substantial commercial importance. There are about
800 living cephalopod species belonging to three main groups represented by different orders.
Squids belong to the Order Teuthoidea [2].

They are characterized by the presence of a remnant of the molluscan shell which has been
retained in the form of the gladius, a stiff chitinous structure that lies inside the dorsal surface of
the mantle muscle. The molluscan foot has evolved into the eight arms and two tentacles (the lat-
ter absent in some groups of squids), and these are armed with suckers and in some cases hooks
which are modified suckers. Squid swim using the fins and by jet propulsion, using the mantle to
expel water explosively from the mantle cavity through the funnel. There are some 290 species of
squids and about 30—40 species have substantial commercial importance (The other main cepha-
lopod groups exploited for food are the cuttlefish and octopus, plus to a much lesser extent the
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sepiolids. Very little is known about ancient fisheries, and even for the 18th and 19th centuries
information is scarce. Archaeology meets marine ecology: the antiquity of maritime cultures
and human impacts on marine fisheries and ecosystems. The earliest marine fisheries may date
back as far as 160,000 years on the South African coast. Ancient communities here seem to
have had a substantial impact on the marine ecosystem, frequently reducing the size of exploit-
ed populations.

However, in contrast to what is often seen in terrestrial habitats (especially on islands) this
probably did not result in extinctions. Cephalopods were not specifically mentioned in their
study, but it is likely that this prehistoric coastal community and others like it exploited littoral
octopods, and probably used squid which stranded on beaches as bait, fertilizer, and fodder for
domestic animals, as well as for human consumption. As with primitive communities today,
squid have probably been spearfished and caught using jigs (similar to modern jigs made from
wood such as amaiki and kusaiki in Japan) [1]. There is no technical information about fishing
nets used in ancient times. Nevertheless, the octopus culture of the middle to late Minoan period
on Crete in the eastern Mediterranean, in which images of octopuses appear on items from earth-
enware pots to coffins, is clear evidence that these ancient people were, at least, thoroughly famil-
iar with cephalopods. The other main cephalopod groups exploited for food are the cuttlefish and
octopus, plus to a much lesser extent the sepiolids. They are mainly soft-bodied, like octopuses,
but have a small internal skeleton in the form of a rod-like gladius or pen, made of chitin. Squids
are important prey for large numbers of vertebrate predators including many fish species, toothed
whales, pinnipeds, and seabirds Cephalopods in general and squids in particular possess ecologi-
cal and behavioral features that are quite similar to those of fishes. In fact, Packard (1972 Pack-
ard, A. Cephalopods and fish, the limits of convergence. Biol. Rev,241-307 (1972 has pointed out
that functionally cephalopods are fish and Pauly (1988) develops this theme further. Many nek-
tonic squids migrate in dense schools similar to those of pelagic fishes and fishing methods are
common to both groups. Squid fishing methods are described in detail by Boyle and Rodhouse.
Here, we briefly introduce the main fishing methods leaving specifics to the species accounts. In
many fisheries, the squid are frozen whole on board the fishing vessel, often after grading accord-
ing to size [2].

Otherwise, the only processing normally carried out on board is that the viscera are removed
and the “tubes” and “tentacles” (mantles and brachial crowns) are frozen. This is mainly done in
the larger ommastrephids. In the Falkland Islands fishery over 92 % of 1. argentinus and over In
processing factories ashore, the squid are eviscerated and separated into the edible “wings”
(fins),” tubes” (mantles), and “tentacles” (brachial crown) either by hand or using machines. The
tubes are often sectioned to produce “squid rings” and usually frozen. Squid meat from the tubes
and tentacles is also processed in a variety of other ways including canning, drying, and smoking.
In most cases, the viscera and trimmings are discarded but a specialized product is made in Japan
by fermenting the digestive Argentine shortfin squid is an oceanic and neritic species occurring
from the surface to about 800 m in depth. In autumn and winter (April to September) it is abun-
dant on the lower shelf (50 to 200 m depth). Each line normally has almost 15 to 30 lures with
hooks fitted at 1 m intervals (it is worth mentioning that on board a vessel the number of lures on
a line had been reduced as the size of squid was anticipated to be larger). The colors of the lures
can be: green, dark green, fluorescent green, red, fluorescent red, pink, fluorescent pink, light and
dark purple, light, dark and fluorescent blue, clear and opaque white. At the end of each line a
1.5 kg weight is attached.

Long-fin (loliginid) squid are typically caught by demersal trawling. The trawls are used dur-
ing hours of daylight, when the squid are concentrated near the seabed. A number of trawl gear
types are used for squid fishing. These include: conventional otter trawls, which are used to fish
on the bottom over rough ground; pelagic trawls, which can be used to fish just off the seabed,
and specially designed squid trawls, which tend to have small mesh cod ends and higher head
ropes than those normally used to catch fish.
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In some of the smaller loliginid squid fisheries around the world, a variety of fishing tech-
niques are used. These include hand-figs, small nets and special traps. In the Gulf of Thailand,
lights are used to lure squid into stick-held cast nets. In European waters, substantial numbers of
loliginid squid are also taken by seine net [3].

Summing up we can assert that squid fishing is mainly used jig both now and in the past.
Now squid fishing is a low developed area, but it will be developed in the future.
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REGATTA AS A GREAT EVENT IN VLADIVOSTOK

The author describes the great event — “SCF Regatta of training sailboards”, which took place in the
capital of Primorsky krai for the first time. The article also describes ship’s agent work.

For the first time in Vladivostok or even in the Far East, the "SCF Regatta of training sail-
boats” event took place. It lasted for the whole week from September 8 to 14, 2018.

This is one of the most prestigious maritime events in the world, which receives a lot of at-
tention from maritime international community.

Sailing ships on the way from port to port compete each in their class. The winner is deter-
mined in the overall standings. Traditionally only sailboats and yachts over 9 meters long can
participate in the regatta. This time the organizers made an exception — yachts with the length of
7 meters were allowed to participate in this competition.

In addition to sailing races, a rich coastal program was organized when ships entered the re-
gatta ports — parades, concerts, rowing boat races and football games between crews.
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From Russia, there were two training sailing ships — “Nadezhda” and “Pallada”, and two
yachts — “Komandor Bering” and “Pulsar”. Indonesia was represented by a military sailboat —
“BIMA SUCI". From Japan, there was the "KAIWO MARU" sailboat and the "AMI" yacht.
Small sailing vessel from Korea named "KOREANA" completes the list of sailboats. Besides
these sailboats, five yachts of the “BENETEAU” type also participated in the race, two of them
with a Russian crew, other two with Chinese and the fifth with a Korean complement.

All sailboats competed separately in their classes. Large sailboats started from the Korean
city of Yeosu, and the yachts left the Japanese city of Qingdao. All ships had to go only under
sail without exceptions, and only after crossing the figurative finish line — the bridge to the island
"Russkiy", they could get to the pier by the engine.

Unfortunately, "PALLADA" was excluded from the race in its initial stage due to technical
reasons, so the sailboat arrived home, not being a full participant. But besides Russian ship, the
Japanese sailing ship KAIWO MARU came out of the race too because it met another Japanese
sailboat on the way to Russia, which had problems with the sails. The "KAIWO MARU" crew
decided to abandon the race and give all their sails to another ship.

From September 9 to September 13, all residents and guests of Vladivostok could visit any
vessel and find out what a real sailboat is and how it looks like. You could chat with crewmem-
bers and find out everything you might be interested in.

I got lucky as no one else. I was a part of those who were not just guests in this event, but
those who were among the organizers. About 20 guys from MGU and Dalrybvtuz were selected
as communication officers for this event. The essence of the officer’s work was that he had to be
on board the ship and help crew members to sort out one issue or another, for example, to clarify
the way to the store, the embankment, the cinema, etc. In this case, the officer must be able to
communicate fluently in English. And in spite of my not very good English I was chosen to be
one of the three regatta agents from the whole team of officers. It was really a good speaking
practice for me.

Now let us talk about who the agent is and what is his responsibilities. An agent is a person
whom a ship owner hires to represent his interests in a foreign or native port. In other words, this
person should help solve any problems, which the ship owner or the crew encounters with. But
questions may arise not only from the crew and the owner of the vessel, but also from the cus-
toms, during the registration of the vessel, and the border guards, and any other subdivisions re-
lated to the processing of the vessel and crew. The agent must manage everything, so all the is-
sues would be smoothly solved, from the arrival of the vessel to its final departure from the port.
Wherein the agent should be a discreet person and solve everything peacefully and emotionless.

So back to the Regatta. We, the agents, obeyed the senior agent, who taught us and explained
to us our role a week before the event. At first, we did not understand anything at all and were
worried that something would get wrong. Our first task was to fill out documents for the ships
arrival, or being more exact, yachts. We were not allowed to register big vessels in obvious rea-
sons. Each of us was given two yachts of the type “BENETEAU”, and we began to fill out the
documents. All documents are mostly in English. But since my English is not very good, I asked
to give me yachts with a Russian crew, which made my life much easier (I thought so). The list of
documents includes CARGO DECLARATION, CREW LIST, DECISION CREW PERSONAL
EFFECTS DECLARATION, DECISION SHIP’S STORE DECLARATION, GENERAL DEC-
LARATION, TRANSITION PLAN and RADIO COMMUNICATION SCHEME.

The agent must be prepared to act according to the situation. On September 8§, we all went
together to the place where the ships had to moor. We went there to get familiarized with the ar-
ea. But we were surprised with unexpected news — the yachts were already on their way to the
port. From this moment, an interesting and exciting week as a ship agent had began.

The registration of the first yacht went with some difficulties, because border guards found
the absence of one necessary document during the registration process. I had to procrastinate,
while the senior agent was solving this problem. To put it mildly, the border guards were not
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happy with this situation and scolded me a little. But the problem was soon resolved and every-
one was satisfied. After the paperwork at the customs, I could easily breathe and relax a bit.

Registration of large ships took place without the participation of young agents. And speak-
ing of spectacular approach — Indonesian vessel BIMA SUCI had the brightest and most memo-
rable approach to the quay. Big... No, even a huge state flag, beautiful music, along with live
playing, cadets, waving their hands while standing on the rays — this is almost indescribable. And
besides this was the newest ship in regatta, which is only 2 years old.

Many guests who visited this vessel were in love with it. I was lucky to be inside, where eve-
rything is very beautiful and well maintained. A tour was specially arranged for the second agent
and me. By the way, the crew has very good knowledge of English.

After some time, the Japanese ship KAIWO MARU arrived. I really liked the crew: discreet
and cultural. I do not know why, but all the remaining days I visited this vessel very often and
talked with cadets and officers. Although my English is far from perfect and they either couldn’t
speak it fluently, we easily found a common language and topics for conversation. Probably,
communication with different people of other culture was the most enjoyable thing in the regatta.

After processing all the ships, we solved some minor crew problems: with documents, with
cellular communication and something else in detail. Also we just walked around the sailing
boats and talked to the cadets.

Finally, when the regatta came to an end, we had to prepare documents for the sailing vessels
departure. The process of documents preparation is the same as for arrival, with only a few
changes. On the day of the registration of the ships, I accidentally got a Korean ship “KORE-
ANA”, for which I was not ready. A problem arose due to which things did not go according to
the plan. The master of the sailboat claimed nine people for departure, but in fact, they turned out
to be 7. After long clarification, it turned out that two had left Vladivostok by plane and the mas-
ter did not tell anyone about this. I did not know what to do and tried to offer the border guards
different solutions to the problem, but they demanded to remake the documents, which could take
a long time. I had to call for help of a senior agent, in whose presence everything was safely
solved and the departure documents were arranged without problems.

Then two yachts with Russian crew arrived and the next half hour passed in a fuss, and I real-
ly had a hard time. However, after the paperwork was completed, we were free. I am glad that I
took part in this event as an organizer. And thanks to everyone with whose help I got there!

English as a means of international communication is an indispensable tool for communica-
tion at events related to the presence of foreign representatives from various countries. Being pro-
ficient in this language allows you to get into different cultures and become a direct participant in
important historical events of the city. Taking part in the event like this, you realize once more
the importance of learning a foreign language for future career and personal development.
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DO MUSSELS REVEAL THE FATE OF THE OCEANS?

The article is devoted to a comprehensive study of mussels as reliable indicators of microplastic pol-
lution of the oceans. Laboratory studies collectively demonstrate that mussels can be good model organ-
isms in detecting microplastic absorption, plastic accumulation and reflecting the toxicity of the marine
environment. It is concluded that mussels should be used as target species for microplastic monitoring.

Environmental presence and accumulation of plastic debris has become a widespread scien-
tific and social concern due to the dramatic increase in the production of plastics, with an esti-
mate of an additional 335 million tonnes of world plastic production in 2016 alone. Microplastics
(particles less than 5 mm; are reported to account for 92.4 % of marine plastic debris and have
been identified in many environmental matrices globally. This includes surface waters of every
major ocean, the water column, beaches, sea ice, deep sea sediment, marine biota and consuma-
bles sourced from the sea.

Microplastic ingestion has been identified in a range of species from mussels to mammals,
with over 220 species from different trophic levels consuming microplastic debris in natura, and
99 % of all seabird species are predicted to ingest microplastic by 2050. Microplastic ingestion by
marine organisms can accelerate microplastics' transference from the sea surface through the wa-
ter column to the sea floor via feces and marine snow, or between trophic chains via predation
Additionally, microplastics are subject to biofoulingleading to colonization by microorganisms
and invertebrates, which in turn can contribute to long-range transport of alien species, and serve
as reservoirs for pathogen transmission, which broadens the risks of microplastic pollution to ma-
rine organisms and ecosystems. In addition, environmental weathering of microplastics may also
cause release of harmful monomers and additives from the polymer into the associated media [2].
Together, these aspects represent some of the primary and emerging problems associated with
microplastics to date but are by no means the only issues.

Nevertheless, consequences of wild biota interacting with microplastic have not been estab-
lished, although the current body of evidence from laboratory studies suggests that microplastic
exposure may lead to a suite of negative health effects for marine biota; for example, increased
immune response, decreased food intake and growth rate, weight loss, energy depletion, apopto-
sis, upregulation of stress and damage repair pathways and negative impacts on subsequent gen-
erations. In addition, microplastics’ capacity to adsorb, act as vectors of, and leach toxic sub-
stances to marine biota may also pose further health risks. Mussels and other bivalves like oysters
and clams are eaten whole without removal of the gastrointestinal tract and therefore represent a
pathway for microplastics to enter the human food chain.

Despite uncertainties regarding ecological and health risks of microplastic pollution,
knowledge based on the wide occurrence of microplastics in the environment has led to calls to
classify microplastics as hazardous, and plastic pollution has been compared with climate change
in terms of scale and degree of severity by the United Nations Environment Programme . From a
risk assessment perspective, it is necessary to develop a comprehensive and harmonizated evalua-
tion method of microplastic pollution for inclusion in routine monitoring programs. Traditionally,
three marine compartments including water column, sediment and biota could be used to monitor
spatial and temporal trends of microplastic abundance. However, microplastic abundances in wa-
ter and sediment tend to be affected by a variety of environmental factors such as biofilms, bio-
turbation, tides, winds, currents and wave fronts; all these parameters giving a stochastic pattern,
which can complicate the interpretation of impacts on biota .In addition, sediment is a more com-
plicated compartment to analyze than water and most biota, including mussels, since sample pro-
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cessing requires multiple steps to degrade organic material and separate microplastics from natu-
ral particles. Biomonitoring can be used to address unknowns in terms of risk related to micro-
plastics.

To have a robust bioindicator for environmental monitoringthe following criteria should be
fulfilled: a wide distribution range, a well known biology, immobility, an ability to provide an
early alert, a key function in the ecosystem, a homogeneous response to pollutants, and the exist-
ence of identifiable toxic effects associated with the degree of pollution.

Seabirds and sea turtles have been selected as bioindicators for monitoring ingestion of plas-
tic debris (>1 mm) for the land-ocean interaction. For instance, fulmar (Fulmarus glacialis) is
used as an indicator species in Northern Europe, and its digestive content are currently utilized as
an indicator for regional plastic pollution under the OSPAR Convention.

Mussels have been utilized extensively as ideal biological indicators in monitoring of anthro-
pogenic pollution trends in coastal waters due to their special characteristics. As one of the first
animals used to assess the environmental quality of seawater, mussels meet almost all required
criteria for a useful bioindicator species. Firstly, mussels are globally distributed, easily accessi-
ble and have a high tolerance to a wide range of environmental parameters including salinity,
temperature, oxygen levels and food availability [1]. Furthermore, as representative benthic filter
feeders, mussels can efficiently accumulate chemical pollutants from seawater to provide an inte-
grative measure of the concentration and bioavailability of seawater pollutants in situ. Mussels
provide food and habitat to a lot of other species, forming important links between pelagic and
benthic ecosystems. They also act as a transport route of marine pollutants to higher trophic lev-
els in the coastal marine food chain . Importantly, mussels have been an important seafood for
humans for thousands of years. Hence, mussels also attract attention regarding assessing human
health risks associated with marine pollution. Up to now, mussel has been widely used in many
regional environmental monitoring programs such as the U.S. Mussel Watch Project, Assessment
and Control of Pollution in the Mediterranean region (MEDPOL), and others Coordinated Envi-
ronmental Monitoring Program (CEMP).

In this article, both the suitability and challenges related to mussels as bioindicator for micro-
plastic pollution are discussed.

Environmental risks associated with microplastics are primarily focused on their suspected
bioavailability for marine organisms. Bivalves are of particular interest because their extensive
filter-feeding activity exposes them directly to microplastics present in the environment. Global-
ly, microplastic occurrences in wild caught mussels have been extensively investigated and re-
ported.

Mussels (Mytilus spp.) are currently the dominant species used for field investigations of mi-
croplastics. Mytilus has seven subspecies that can interbreed with each other and are widely dis-
tributed around the world.

Field investigations of microplastics in mussels are currently spread over 16 countries, espe-
cially in European countries including Germany, France, Belgium, the Netherland, Italy, Greece,
Portugal, Spain, Denmark, Finland, Norway and the U.K. [1].

Procedures for investigating microplastic pollution in mussels involve a series of steps and
details that must be taken into consideration including: sampling sites and strategy, sample size
(number of individuals per site), individual condition, sample storage, digestion solution, filter
pore size, chemical identification techniques, classification of microplastics, reporting units, and
contamination control.

In addition to field studies, mussels have been widely used in laboratory exposure experi-
ments to study uptake, accumulation, clearance characteristics and impact of microplastics. Mi-
croplastic uptake has been demonstrated in all exposure concentrations, and egestion as feces and
pseudofeces has also been observed. During active feeding, mussels can continuously pump and
filter seawater through coordinated action of cilia localized at the gill epithelium surface, at a rate
of 50 ml of seawater per minute.

107



According to mussel feeding strategies and laboratory exposure studies, we can hypothesize
pathways of microplastic intake and accumulation as follows. When microplastics in seawater
encounter gill surfaces, they may be captured and trapped into mucus and subsequently assimilat-
ed over the gill epithelium or transported into the mouth and digestive system. Not every particle
captured by gills is ingested since mussels are able to separate and reject nonnutritive particles as
pseudofeces as a way to defend organisms against high quantities of suspended particulate matter.

It has been suggested that microplastics accumulating in mussels will achieve a dynamic bal-
ance between ingestion and clearance and become stable, despite their selective feeding strategy
and varying retention time of different size/morphotype particles. Not only has a positive and quan-
titative correlation of microplastics in mussels and in their surrounding waters from field investiga-
tions been reported, but similar results from laboratory exposure experiments have been found.

At present microparticle behavior within mussel tissues is still largely unknown. Studies have
shown that microplastics may be retained for extended periods of time, for example, complete
clearance of microplastics was not achieved after a seven-days depuration period under laborato-
ry conditions with microbeads being retained within the digestive tracts. The results suggest that
mussels are effective indicators of recent exposure. Although efficient gut clearance and selective
feeding behavior of mussels limit their quantitative ability as indicators of microplastic. For ex-
ample, the only available data on retention refers to those that have been selected by mussels, es-
pecially in terms of size. Microplastics in mussels can still reflect the abundance, polymer type
and morphotype of microplastics in the environment when sampling and thereby come a bit clos-
er to the risk assessment.

It should be highlighted that in many laboratory studies, organisms are exposed to unrealisti-
cally high doses of microplastics with uniform size or shape. In some studies, mussels were caged
in specific areas for extended periods to investigate the microplastic pollution related to specific
anthropogenic activity, such as the removal of wreck or to assess seasonal changes in plastic pol-
lution. Calls for more testing on toxicological effects of long-term exposure to environmentally
realistic concentrations and shapes are repeatedly made by the scientific community [2].

It is a consensus that mussels make good biological indicators for monitoring many anthro-
pogenic pollutants. Mussels also have specific advantages as bioindicator for microplastic pollu-
tion. Feeding type affects microplastic ingestion, for example, filter-feeding makes bivalves in-
gest more microplastics. Mussels as species susceptible for microplastic uptake have been docu-
mented widely. Furthermore, potential contamination during sampling and laboratory processing
is a key problem in microplastic research, mussel's hard shells and easy handling minimize con-
tamination risk.

Furthermore, a vast amount of field data shows that microplastics are widespread in mussels
around the world, and laboratory exposure studies have demonstrated that mussels can be good
model organisms for understanding uptake, accumulation and toxicity of microplastic. This high-
lights the feasibility and advantages of mussels as indicator species for monitoring of microplas-
tics from an implementation perspective [1].

Recently, mussels have been proposed as suitable indicator organisms of microplastic pollu-
tion by research groups from several geographic locations. Uptake and accumulation of micro-
plastics in mussels from Belgium has been selected as a marine health status parameter, and mi-
croplastic levels in mussels have been included in European databases regarding contaminants of
emerging concern in seafood. The possibilities of using mussels as monitoring species for micro-
plastics in Norway and the Nordic marine environment is also supported since they have been
used in other regional, national and international monitoring programmes

Today it is proposed to use mussels as bioindicator species for monitoring microplastics in
marine environments. Nevertheless, some questions require further clarification, and additional
factors should be taken into consideration when it comes to building an efficient and economical
approach suitable for future large-scale monitoring program with mussels.Scientists all ever the
world discuss the following:firstly, it is necessary to develop a global working group investigat-
ing microplastics in mussels under some international organization such as UNEP, United Na-
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tions Environmental Assembly.Secondly, a uniform protocol should be developed and adopted, at
least on a comparable regional monitoring basis. Uniform protocols and harmonized monitoring
methods are need to allow spatial and temporal comparisons and to enable assessment of the
presence of microplastics and their effects in mussels at a global level. Finally, monitoring should
be practicely conducted regionally or globally. To date, comparable data of microplastic pollution
characteristics in mussels from different parts of the world is scarce.

Summing up, we can say that mussels have been widely used as bioindicators for monitoring
of coastal water pollution and their susceptibility to microplastic uptake and assimilation has been
well documented. Field investigations have shown that microplastic abundance in mussels is
closely related to human activity and, in some studies, there has been a positive and quantitative
correlation of microplastics in mussels and their surrounding waters. Laboratory exposure studies
demonstrate that mussels can be good model organisms when investigating uptake, accumulation
and toxicity of microplastics. Therefore, we strongly propose the use of mussels as indicator spe-
cies for monitoring of microplastics in the marine environment. We also urge the international
organizations (e.g., UNEP) to facilitate the formation of an international workgroup of microplas-
tics in mussels to develop an internationally accepted protocol to monitor and collect preliminary
data comparing coastal mussels from around the world.
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ICE MAKERS

The use of artificial cold has expanded significantly and now covers many areas, from commerce,
construction, transport to conservation of living organs, modeling of outer space and obtaining supercon-
ductivity. One of the leading places in refrigeration technology is occupied by ice-makers, which are
widely spread in trade and in public catering.
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Ice makers are one of the types of heat exchangers for the production of artificial water ice.

At public catering establishments in ice-makers, food ice is produced in the form of tiles and
flakes. The ice maker is connected to the refrigerating machine.

Distinguish ice makers with direct cooling, in which ice is frozen on the surface of the evapo-
rator, and brine, in which the ice forms are cooled by brine with a temperature of -10 ... -12 °C.
The most intensive are the ice makers of scaly ice. The principle of their operation is based on
continuous layer-by-layer water freezing.

The ice maker consists of two units: an ice preparation department with a bunker and an en-
gine room. All working units are mounted in a metal casing mounted on adjustable supports.

The ice preparation compartment with an ice storage bin is located in a steel vessel, in the
bottom of which there is a drain hole with a water seal. The cavity between the container and the
body is filled with heat-insulating material. The upper part of the ice preparation compartment is
closed with an easily removable, thermally insulated cover, the contour of which is edged with a
magnetic rubber profile.

In the ice preparation department there are: an evaporator with a collector and a stylus, a wa-
ter collector, a grating, a pump with a shut-off float valve and a bath, a thermostat of the bunker.
The bunker door is on the front side of the machine. The contour of the door is also edged with a
magnetic rubber profile.

The main constructive unit of the ice maker is a sealed refrigerating unit. It consists of a
compressor, a condenser with a fan and a thaw valve. The refrigeration unit and the turntable of
the electrical equipment are mounted in the engine room located at the bottom of the enclosure.
For installation and maintenance of the unit there is a window in the back wall of the engine room
and a quick-detachable grille in the front part.

The refrigerating machine is a sealed system consisting of a condensing unit, an evaporator, a
thermoregulating and an electromagnetic valve. The evaporator on three sides has a smooth pol-
ished surface, on which ice is frozen. On the fourth (lower) side, the channels for the passage of
the refrigerant are punched out. To the evaporator, along the outer perimeter, the tube forming the
thawing circuit is soldered. In the upper part of the evaporator there is a collector with openings
along the entire length. The water is fed to the center of the reservoir to ensure its uniform supply
to the evaporator.

The ice machine is equipped with a special probe (ice thickness sensor) to control the ice
thickness formed on the evaporator during the freeze cycle. The sensor consists of a micro-
electric motor with a reducer. On the rotating shaft of the micro-electric motor, a lever is mounted
with a bracket on which the cam is mounted. When the electric motor is running, the lever rotates
together with the shaft. The cam of the lever begins to roll over the ice only when the thickness of
the ice is 2 ... 3 mm less than the specified thickness. The cam, rolling along the ice along with
the bracket, swings on the axes. The axes connect the movable bracket with the fixed bracket.
When the thickness of the ice reaches the target, the bolt of the movable bracket presses the mi-
croswitch roller. In this case, a signal is sent to start the defrosting cycle of the evaporator.

Under the evaporator there is a water trap, into which water flows from the evaporator. From
the sump through the drain pipe water enters the pump bath. The ice sheet, slipping from the
evaporator, is cut into square plates by longitudinal and transverse strings of the cutting device
(grating). The cut ice from the string enters the hopper.

The water is supplied to the collector by a centrifugal pump. On one bracket with the pump is
a shut-off float valve consisting of a special nut, a nozzle, a valve with a washer and a lever with
a float. The lever is connected by an axis with the valve. When the water level is reached, the
float lifts the valve, which blocks the flow of water from the nozzle. When the water level drops,
the float descends and through the valve water flows into the pump bath. The pump bath is a ves-
sel in the bottom of which there are drainage and overflow nozzles. The drain connection is
closed with a stopper, and a cap is formed on the overflow pipe, forming a siphon, through which
a partial replacement of water occurs after each cycle.
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The principle of obtaining transparent food ice in the ice maker is based on cooling the water
moving on the evaporator and partially freezing it. When the water is frozen, the salts contained
in it pass into the unfrozen part of it. To prevent the formation of opaque ice and the consequent
decrease in the productivity of the ice maker in the pump bath, unfrozen water is replaced.

The cyclic operation of the ice maker continues until the bunker is completely filled with ice.

The capillary with the capillary thermostat of the bunker is located in the top of the hopper
under the grating. When the ice plates touch the capillary case, the thermostat of the hopper is
triggered and the ice maker is turned off. In the process of dismantling the ice or its thawing, the
capillary case is released and the ice maker is switched on again.

For the convenience of servicing the ice maker, the panel of its electrical equipment panel has
a swivel structure. It can be rotated around the axis by 90 °.

The capacity of an ice machine with an ice thickness of 10 mm is 40 ... 45 kg per day.

When the ice maker is turned on, water coming from the water supply system passes through
the filter, the solenoid valve fills the heat exchanger and from it the evaporator bath. Through the
opening in the bath of the evaporator, water flows down into the lower bath, into which the pump
is submerged. When the bottom bath is filled with water, the time relay switches on the refrigera-
tion unit and the water pump, and the solenoid valve turns off.

The pump from the lower bath pumps water into the collector. Water passes through the noz-
zles and irrigates the fingers of the evaporator, gradually settling on them. When the evaporator
temperature drops to -7 °C, the evaporator thermostat switches on the time relay and the ice
freeze cycle continues for another 12 ... 13 min. At this time, the hot refrigerant vapor injected by
the compressor into the condenser through the coil of the heat exchanger heats the water in it.

At the end of the ice freeze cycle, the cooling unit and the water pump stop using the time
switch and the solenoid valve opens. Heated water in the heat exchanger enters the bath of the
evaporator. Cylinders of ice, which have settled on the fingers of the evaporator, melt, fall on the
grate and slip into the bunker.

When the hopper is filled with ice (25 kg), the thermostat of the hopper disconnects the ice
maker.

The capacity of the ice maker, depending on the brand, is 40 ... 75 kg per day, the installed
capacity is -0.45 ... 0.75 kW.

Due to the high efficiency of ice won the sympathy of Industrialists around the world. The
possibility of using ice production plants undoubtedly contributes to the efficiency of various en-
terprises associated with freezing or cooling products.
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FREEZING FISH

The basis of the production of fish products is fresh-frozen fish. Freezing is used in the food industry
to increase its storage time and as an anti-parasite treatment. Modern technologies allow to do this with-
out sacrificing quality, without changing the original taste, structure and flavor.

All the potential that we catch or grow must be preserved or processed. The term fish pro-
cessing refers to the processes associated with fish and fish products between the time fish are
caught or harvested, and the time the final product is delivered to the customer. Although the
term refers specifically to fish, in practice it is extended to cover any aquatic organisms harvested
for commercial purposes, whether caught in wild fisheries or harvested from aquaculture or fish
farming. Fish processing can be subdivided into fish handling, which is the preliminary pro-
cessing of raw fish, and the manufacture of fish products. Another natural subdivision is into
primary processing involved in the filleting and freezing of fresh fish for onward distribution to
fresh fish retail and catering outlets, and the secondary processing that produces chilled, frozen
and canned products for the retail and catering trades.

Fish begins to spoil immediately after death. This is reflected in gradual developments of un-
desirable flavours, softening of the flesh and eventually substantial losses of fluid containing pro-
tein and fat. By lowering the temperature of the dead fish, spoilage can be retarded and, if the
temperature is kept low enough, spoilage can be almost stopped.

Freezing and cold storage is an efficient method of fish preservation but it must be empha-
sised that it does not improve product quality. The final quality depends on the quality of the fish
at the time of freezing as well as other factors during freezing, cold storage and distribution. The
important requirement is that the fish should at all times be kept in a cool condition before freez-
ing, about 0 °C, and the use of ice or other methods of chilling is recommended. Apart from
keeping the product chilled, it is also essential to adopt a high standard of hygiene during han-
dling and processing to prevent bacterial contamination and spoilage.

Fish is largely water, normally 60—80 percent depending on the species, and the freezing pro-
cess converts most of this water into ice. Freezing requires the removal of heat, and fish from
which heat is removed falls in temperature in the manner shown in Fig. 1. During the first stage
of cooling, the temperature falls fairly rapidly to just below 0°C, the freezing point of water. As
more heat requires to be extracted during the second stage, in order to turn the bulk of the water
to ice, the temperature changes by a few degrees and this stage is known as the period of "thermal
arrest". When about 55 % of the water is turned to ice, the temperature again begins to fall rapid-
ly and during this third stage most of the remaining water freezes. A comparatively small amount
of heat has to be removed during this third stage.
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Fig. 1. Temperature-time graph for fish during freezing

As the water in fish freezes out as pure crystals of ice, the remaining unfrozen water contains
an ever increasing concentration of salts and other compounds which are naturally present in fish
flesh. The effect of this ever increasing concentration is to depress the freezing point of the un-
frozen water. The result is that, unlike pure water, the complete change to ice is not accomplished
at a fixed temperature of 0 °C, but proceeds over a range of temperature. The variation of the
proportion of water (which is converted to ice) in the muscle tissue of fish against temperature is
shown in Fig. 2. The figure shows that by the time the fish temperature is reduced to -5 °C about
70 % of the water is frozen. It also shows that even at temperatures as low at -30 °C, a proportion
of the water in the fish muscle still remains in the unfrozen state [1].
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Fig. 2. Freezing of fish muscle. The percentage of water frozen at different temperatures

Slow freezing, however, does result in an inferior quality product and this is now thought to
be due mainly to denaturation of the protein. Freezing times of up to 24h or even longer, achieved
in some badly designed and operated freezers, will almost certainly result in an inferior product.
Changes take place in some fractions of the protein as a result of freezing and since they are al-
tered from their "native" state they may be said to be "denaturated", hence the term "protein dena-
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turation". This denaturation depends on temperature and as temperature is reduced the rate of de-
naturation is reduced. Denaturation also depends on the concentration of enzymes and other com-
pounds present. Thus, as the water is frozen out as pure ice crystals, the higher concentration of
compounds in the unfrozen portion will result in an increase in the rate of denaturation. These
two factors, which determine the rate of denaturation, act in opposition to each other as tempera-
ture is reduced and it has been demonstrated that the temperature of maximum activity is in the
region of -1 to -2 °C. Slow freezing means that a longer time is spent in this zone of maximum
activity and it is now thought that this factor accounts for the main difference in quality between
slow and quick frozen fish.

Freezing and frozen storage of fish can give a storage life of more than one year, if properly
carried out. It has enabled fishing vessels to remain at sea for long periods, and allowed the
stockpiling of fish during periods of good fishing and high catching rates, as well as widened the
market for fish products of high quality.

The mechanism by which frozen fish deteriorates is somewhat different from that causing
spoilage of chilled fish. Provided the temperature is low enough — below -10°C bacterial action
will be stopped by the freezing process. Chemical, biochemical and physical processes leading to
irreversible changes will still occur, but at a very slow rate.

The proteins changes in fish frozen under poor conditions can be recognised in the thawed
fish. The normally bright, firm and elastic product becomes dull and spongy. The flesh will tend
to sag and break and there will be substantial losses of fluid, which can be squeezed out easily.
When cooked the fish will be dry and fibrous. The rate at which protein denaturation takes place
in frozen fish depends largely on the temperature and will slow down as the temperature is re-
duced [2].

Changes taking place in the lipids of the frozen fish will also slow down when the tempera-
ture is reduced. The oxidation of the fat leads to objectionable flavours and odours. The rate of
oxidation can be reduced by reducing the exposure to oxygen. This can be achieved by introduc-
ing a barrier at the surface of the fish. Thus fish in a block keep better than fish frozen individual-
ly, and the addition of an ice glaze is beneficial. Glazing is carried out after freezing by brushing
or spraying chilled water onto the surface of the fish or by dipping in cold water. Packaging mate-
rials, impermeable to moisture and oxygen can be effective, especially if vacuum packaging is
employed.

Some transfer of moisture from the product is unavoidable during freezing and frozen stor-
age, which leads to dehydration of the fish. Good operating conditions are essential in order to
keep dehydration to a minimum. It has been clearly established that fluctuating cold store tem-
peratures are a major cause of dehydration. In extreme dehydration the frozen fish acquires a dry
wrinkled look, tends to become pale or white in colour and the flesh become spongy. This charac-
teristic appearance is called, inappropriately, 'freezerburn'. The weight loss is, of course, serious
from an economic point of view and dehydration will accelerate the other important changes —
protein denaturation, as well as oxidation. Glaze on the exposed surfaces of the fish before stor-
age will however, evaporate over a period of time and drying of the fish itself will resume. Paper
wrappers can be used as a protection, but depending on the conditions some drying of the fish
within the packing will still occur [3].

Refrigeration is a process whereby heat is removed and rejected, and this can be achieved by
any of the following methods: vapour compression, vapour absorption, air cycle, thermoelectric.
Horizontal plate freezers (HPF) are used for freezing regular shaped packs of fish. The product is
frozen in cartons, freezing frames or lidded trays which make direct contact with the plates
through which the refrigerant is circulated. Approximate freezing times are presented in table 1.
The horizontal plates are pressed together to a predetermined spacing, set by the product thick-
ness, and the contact pressure is maintained by a hydraulic device during the freezing process.
The bank of freezer plates forming the unit is normally contained in an insulated enclosure which
is lined internally and externally with galvanized or coated metal sheeting. Access to the freezer
stations is either by means of vertically-lifted curtains or doors, at the front and rear.
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Horizontal plate freezer — approximate freezing times
(Pump circulating system evaporating at -34 °C)

Product Product thickness and freezing times
50 mm 60 mm 76 mm 100 mm
Fish fillets 60 min 75 min 105 min 165 min
Whole fish 75 min 90 min 120 min 180 min
Herring / Sprat 60 min 75 min 110 min 170 min
Shrimps in cartons 90 min 135 min 160 min 230 min

When selecting the space required between plates, it is usual to have the maximum plate
opening 25 mm more than the thickness of the product to allow easy loading. When calculating
the weight that can be frozen in a HPF the number of packages and the weight of fish contained
in each package have to be taken into account. Plate dimensions and package sizes should be
matched to avoid excessive waste of potential freezing space and it is usual to achieve about a
75 % plate coverage in practice. Although freezers can be supplied with wider plate spacings, it is
usual to freeze fish products in packages, trays or forming frames with a depth not greater than
50 mm to 75 mm [4].

Freezing is the most convenient and advanced method of processing; besides, frozen products
can be used as a direct processing product and serve as raw materials for food production. Fish is
a highly perishable food which needs proper handling and preservation if it is to have a long shelf
life and retain a desirable quality and nutritional value. Therefore, the quality of freezing is fun-
damental in food production.
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TYPES OF CARGOES TRANSPORTED BY SEA

In modern rapidly developing world, there is a huge need for fast and safe transportation of a huge
amount of cargo. Marine is considered the most popular type of transportation. The paper discusses the
cargo types transported by sea, provides their characteristics and methods of packaging.

The fast growth of the dynamically developing direction of the modern market transportation
is determined by constantly increasing turnover between counties and companies. The most
popular type of transportation is considered marine. For several tens of centuries the sea and river
modes of transport have been used for cargo forwarding. It is worth noting that this is perhaps the
oldest known type of transportation. By means of sea transport there can be virtually all known
types of cargoes were shipped: this oil (as well as the products of its processing), and bulk mate-
rials, and wood, and vehicles, and food products, and more. In addition, the cost of such services
is relatively low.

The word ‘cargo’ refers in particular to goods or products being conveyed by ship, boat, or
aircraft, although the term is now often extended to cover all types of freight, including that car-
ried by train, van, truck, or intermodal container. The term ‘cargo’ is also used in case of goods in
the cold-chain, because the perishable inventory is always in transit towards a final end-use, even
when it is held in cold storage or other similar climate-controlled facility [1].

Classification of goods means distribution of transported goods within the divisions, groups,
and positions. It is carried out according to various criteria: by industry; by function — raw mate-
rials, fuel, materials and finished goods; the types of rolling stock — tankers and bulk carriers; on
transport features — volume, awkwardness, etc. Such classification is used in the planning, in the
study of economic relations, setting tariffs and for operational purposes [2].

Transported goods are classified depending on the degree of capacity utilization, method of
loading and unloading and transportation conditions. Freight is usually organized into various
shipment categories before it is transported. The type of transported cargo, the size and quantity
of the shipment determines in item's category.

Shipments are typically categorized as household goods, express, parcel, and freight ship-
ments:

* Household goods (HHG) include furniture, art and similar items.

» Larger items like small boxes are considered parcels or ground shipments. These shipments
are rarely over 50 kg (110 1b), with no single piece of the shipment weighing more than about 70
kg (154 1b). Parcel shipments are always boxed, sometimes in the shipper’s packaging and some-
times in carrier-provided packaging. Service levels are again variable but most ground shipments
will move about 800 to 1,100 km (497 to 684 mi) per day.

Huge quantities of goods are transported by sea every day, and all these goods are different in
their characteristics [3]:

Household goods (HHG) include furniture, art and similar items.

* Gas

* Liquid bulk cargo

* Dry bulk cargo

» Refrigerated food cargo

* Special cargo

* Passengers

Gas is one of the most unusual goods that cross our oceans. It is in a raw state and does not
have good flow properties and easy loading, inherent in such liquid cargo as crude oil and grain.
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For their convenient transportation, it is converted into this liquid state by extreme freezing or
squeezing. This process, called liquefaction, reduces the volume of gas 600 times and generates
new tasks for the ships transporting it. The gas must be stored in a liquefied state during the entire
transportation; therefore, vessels carrying gas must have onboard complex cooling or liquefaction
systems. As a result, these specialized vessels are often considered the most complex of all com-
mercial vessels; their cost is twice the cost of tankers of the same size.

Liquid bulk cargo is ranging from car fuel and gasoline to fruit juices and edible oil; it is dif-
ficult to live without them. These free flowing liquid cargoes, which also include crude oil, lique-
fied natural gas and chemicals, are not transported in boxes, bales or bulk. They are poured into
large spaces — tanks, known as cargo tanks, in a tanker.

This sector of the industry has attracted a lot of public attention in past years due to loud ac-
cidents with crude oil spilled from tankers and polluted the sea and coastal lines. However, ap-
propriate legislation was developed, and the consciousness of carriers has grown in this area. It is
very important that there has been a significant decrease in marine pollution over the past
15 years, especially in the field of oil spills into the sea, despite a significant increase in maritime
trade.

Dry bulk cargo include a variety of manufactured and raw materials from coal to sugar and
cocoa, such goods have two similarities: they are not packaged and uniform. These two properties
make them easier indoors in the hold of the cargo ship.

If there were not 285 million dwt of dry cargo transported annually by sea, life would be very
different. It would even be difficult to have breakfast, as the ingredients for sandwiches come
from dry cargo ships, as well as coffee, sugar and much more. Even the metal elements of the
toaster and kettle are transported by sea, as well as coal for the electricity production. Other typi-
cal dry bulk cargoes include iron ore, fertilizers, scrap metal, sulfur, cement, and many agricul-
tural products for the food and livestock industries, such as rice and corn.

As the name implies, dry bulk cargo must remain dry, any moisture trapped in the cargo can
destroy the entire transportation. It is also interesting to know that many dry goods are classified
as “dangerous goods”, which requires special attention during loading, transportation and unload-
ing, as they may shift during transportation, which leads to ship instability.

Refrigerated food cargo is perishable commodities, which require temperature-controlled
transportation, such as fruit, meat, fish, vegetables, dairy products and other foods. Such fragile
and time sensitive cargoes require special transportation, which will keep the goods at the right
temperature to maintain freshness. Transportation must take place strictly on schedule in order to
deliver the product to its destination in optimal condition. To meet these requirements, special
refrigerated cargo vessels are equipped with temperature-controlled containers suitable for the
safe transport of refrigerated or frozen cargo, called rifer containers.

Special cargo requires special handling or protection, usually such kind of cargo is more un-
usual than others, for example, pyrotechnics, detonators, watches, and precision instruments.

Large and non-standard sizes, such as non-motorized barges and parts of roads, are one ex-
ample of such goods, while heavy goods, such as industrial generators and reactors, also require
special handling. Another type of specialized cargo is transported herds of animals in comfortable
conditions so that the cattle or sheep reach their destination without stress and in optimal condi-
tion. Whatever the specialized cargo, one thing is certain: the vessels that transport it must be
specially designed for this purpose. To ensure the loading and unloading of heavy units, heavy-
lifting vessels can use ballast to balance the weight, while in other cases hydraulic support can be
used for fixing on the bottom, vessels designed for transporting livestock need climate control,
troughs, drinkers and cleaning equipment [4].

Passengers are not just a transported product from point A to point B by ship: many of us
were sea cargo, just traveling by ferry. Given the multitude of safety and quality considerations
required for the carriage of passengers, passengers as a cargo are in fact not much different from
other transported goods. Passenger ships must meet the needs of people, whether it is a seating
area, food, entertainment or rooms. Passenger ships in longer routes require huge amounts of
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food, fresh water and supplies on board; there must be suitable storage facilities for the waste
produced. These ships vary in size and can range from small passenger ferries for crossing rivers
to large luxury cruise liners carrying more than 2500 passengers. Some are designed to transport
cars, passengers, allow water to cross the obstacles of cars, as well as cargo on trucks.

Thus, there is a huge variety of cargo types, but all of them are simply necessary in our rapid-
ly developing and constantly growing world. Modes of transport will be improved in the future,
the cargo classification may change, but there will always be a need for cargo transportation. The
classification of goods is the essential part of the transportation process that is determined by
strictly rules to provide proper handling of cargo, good management and organization the process
in the whole.

Bibliography

1. CrnoBaps 1o skoHoMHuKe U ¢uHaHCaM. Kinaccudukarus ToBapoB [DIeKTpOHHBIA pecypc]. —
Pexxum noctyna: http://slovari.yandex.ru/ ([lata obpamenus: 14.03.2019).

2. BacunweB I'.A., U6parumoB JI.A., Haraneresann H.A.u np. Kommepueckoe ToBapoBeie-
Hue u 3kcnepruza. — M.: OHUTH, 2006. — 136 c.

3. BunnuxoB B.B., beixkosa E.Jl., Bunaukos C.B. Jloructruka Ha BOJHOM TpaHCTOPTE: y4ueO.
nocodue sl CTyJeHTOB M KYPCaHTOB BBICIIMX y4eOHBIX 3aBEI€HUI BOAHOTO TpaHCIOPTa / MOJ
o6mr. pen. mpod. B.B. Bunankosa. — Onecca: @enukc, 2004. — 222 c.

4. JlaBpukoB M.H., Ilenpmmma H.B. TpancnoprtHas joructuka: y4e0. mocobue. — TamOOB:
W3n-8o TI'TY, 2016. -92 ¢

H.O. IonsaxoB
Hayunsii pykoBogutens — JILA. UnknukoBa, 1O01EHT
®OI'BOY BO «Jlanspei0oBTY3», BiaguBoctok, Poccust

THUIIBI I'PY30B, IIEPEBO3UMbIX MOPEM

B cospemennom bvicmpopaszgusarowemMcsa mupe cyuecmeyem 02pomMHas nompebHocms 6 6vbicmpou u
0e30nacHoll MpancnopmuposKe 0SPOMHO20 Koaudecmea epy308. Camvlm NONYIAPHBIM 8UOOM NEPEBO3OK
no npagy cuumaemcs Mopckas nepeso3xka. Paccmompenvt munvl epy308, mpancnopmupyemvix Mopem,
NPUBOOUMNCS UX XAPAKMEPUCIUKA U CHOCOObL YNAKOBKU.

Cgenenusi 06 aBrtope: IlomskoB Hwukurta Omerosuu, rp. BTO6-112, e-mail: polyak no
@mail.ru

VK 629.12.012.9+621.314

N.E. Primak
Far Eastern State Technical Fisheries University, Vladivostok, Russia

APPLICATION OF FREQUENCY CONVERTERS IN MARINE PRACTICE

The author considers the features of operation and requirements for marine frequency converters in
electric drives. Various operating modes, smooth speed control, automation of technological processes
are possible by using a marine frequency converter.

The shipping industry is facing ever greater challenges, especially regarding energy saving
and the environment. Additionally, the requirements of reliability, redundancy, maneuverability
and concerning long maintenance intervals and short service response time are gradually becom-
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ing stricter. Parts of these requirements can easily be met by controlling the speed of electric mo-
tors. In this guide, you will get a brief introduction to the operational principle of a frequency
converter, its construction and application. When connected to a frequency converter, an AC mo-
tor exhibits unique properties in providing rotational speeds from standstill to values in excess of
the rated speed, and also in maintaining exact torque control. The Marine frequency converter
system represents a new concept due to its uniform power range. The regulation and control
properties of Marine frequency converters enable the use of the same type of frequency convert-
ers with all drives on board. Even hydraulically operated equipment may advantageously be re-
placed by Marine frequency converters and electric motors.

1. AC motors controlled by Marine frequency converters

Frequency converters using Pulse Width Modulation (PWM) inverter units provide the most
favorable technical and economical solution for controlling AC motors. New IGBT transistor
technology components favor AC motor drives. Highly integrated microelectronic components
having powerful calculation capabilities and nearly unlimited storage possibilities make it possi-
ble to realize large and complex functions at low cost with small space requirements. The speed-
controlled AC motor has been a major innovation in all branches of industry, and the rapid rate of
innovation will cause a further increase in the need for such drive systems. The quality of a speed
controlled drive depends on the accuracy and the dynamic ability of the power exertion (the
torque) to be transferred to the driven machine and also on how precisely the speed regulation can
be controlled. Additionally, it is extremely important to achieve optimum efficiency and to mini-
mize power consumption. Today, it is almost unthinkable to drive modern machinery without
speed-controlled drives. Economical as well as technical conditions must be evaluated when in-
vesting in new motor drive technology. Disregarding the efficiency of the motor and the frequen-
cy converter, the load on the primary power source is the active power required by the working
machinery at any time only. This will be the case even when the motor operates in the partially
loaded area, i.e. with unity power factor against the mains. The onboard generators are not loaded
with reactive power and do not need be dimensioned for this. The figure below shows the typical
efficiency factor of a motor and a frequency converter throughout the speed range with a constant
load torque at all speeds. Marine frequency converters use optimum Pulse Width Modulation
(PWM) causing the connected motors to maintain a high efficiency and high torque utilization
over the complete speed range.

Large drives such as diesel-electric propulsion systems normally get their electrical power
from three or more diesel engines. Here is a great potential for energy saving in using only the
number of diesel engines needed for the desired propulsion and the other energy needs on board.
Auxiliary diesel engines will no longer be needed and the planning of maintenance becomes easi-
er. A diesel-electric propulsion system enables a more flexible and optimal positioning of the
heavy and bulky components and will at the same time reduce the total requirement for area and
space. Simultaneously, improved system planning will result in reduced service costs. Cooling
water pumps and fans also represent a great energy saving potential since they are dimensioned
according to classification requirements with respect to temperatures.

The result is the use of excessive energy in pumping unnecessary volumes of air and water
through the system. For much of the year, air and water temperatures are normally considerably
lower than the criteria used as the basis for the classification requirements. Investment in Marine
frequency converters with integrated temperature regulation will soon pay for itself. For other
uses such as winches, thrusters, discharging pumps, etc., a Marine frequency converter-fed AC
motor will exhibit better operational features than hydraulics. A Marine frequency converter will
regulate the speed accurately and make the motor yield an exact pre-set torque. The rugged squir-
rel cage motor may be controlled to give a uniform torque from standstill to well beyond the rated
speed. Speed-controlled motor drives have the following advantages:

* Lower investments

* Energy saving in the partial load range
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* Low maintenance costs as wear of machinery and materials are saved by the controlled mo-
tor operation

* Less space in relation to hydraulic or diesel solutions

Technically better process solutions:

* Improved operation reliability

* Less wear, less maintenance

+ Simple monitoring and operation

* Fast and safe fault diagnosis

* Economically friendly operation

2. Overview of the Marine frequency converter operation

The task of the frequency converter is to convert the fixed frequency and voltage of the pow-
er supply (mains supply) to a variable frequency and voltage for feeding the motor. The speed of
the motor will change linearly with the frequency. In order to exert an exact control of the motor
torque, it is important to keep the ratio of voltage and frequency constant throughout the speed
range of the motor, i.e. V/f ~ @ ~ = constant; ®@ — is the magnetization flux of the motor. The rec-
tifier of the Marine frequency converter converts the AC supply voltage to a constant DC voltage,
and the task of the AC inverter is to transform this DC voltage into a variable AC voltage. The
Marine frequency converter performs this energy conversion in an almost loss-free way.

The efficiency of the Marine frequency converters lies in the range of 97-98 %. The power
rectifier, consisting of diodes or thyristors, does this in a way to ensure that the current drawn
from the supply is in phase with the supply voltage, i.e. the Marine frequency converter will
only draw active power from the supply, i.e. almost unity power factor, and there is no need for
reactive power. Ignoring the efficiency factor of the motor and the Marine frequency converter,
the motor drive will only draw the active power at any time needed by the driven load. This al-
so applies when the motor operates in the partial load range. The high efficiency of a speed-
controlled squirrel cage motor throughout the speed range is superior compared with other
forms of drives.
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The construction of a pulse width modulated Marine frequency converter
with power rectifier, intermediate circuit and AC converter
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3. Marine frequency converter used in diesel-electric propulsion

For most types of vessels, a diesel-electric propulsion system is superior to a conventional
diesel system with respect to technical, operational and economical aspects. The five most im-
portant aspects making a diesel-electric propulsion system attractive are:

* Reduced maintenance work

* Increased reliability

* Better maneuverability

* Improved environment

* Considerable saving in energy

A diesel-electric propulsion system is normally equipped with two propellers and three or
more generators, giving high availability. One or four propeller systems are also not uncommon
depending on the type of vessel (e.g. for large ferries).

A system of four diesel engines will normally be the most flexible system. The number of
engines simultaneously in use will depend on the desired thrust and the speed of the propellers.
This implies that the number of engines in operation will be restricted to the actual number need-
ed for restoring the energy balance. The highest availability will be achieved when three diesel
engines are in operation and the vessel can still maintain 90 % of its maximum speed. With a sys-
tem of this kind, an auxiliary diesel engine is superfluous. This means that planned maintenance
may be performed without jeopardizing system reliability.

In large propulsion systems where Marine frequency converters use a three-winding front
transformer, a special front feeding system is used for charging the DC link circuit of the Marine
frequency converter.

When using the Active Front End (AFE) as the feeding system, an input transformer is not
applicable in case the line voltage is equal to the input voltage of the drive system. With this sys-
tem, the harmonic distortion is not only extremely low (less than 1 %) but a power factor com-
pensation of the power line is also possible.

Diesel engine
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A diesel-electric propulsion system with generators and two propulsion propellers
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In conventional propulsion with variable diesel engine velocity, the specific fuel consumption
varies with the speed of the engine. This can often be found in smaller ships, in which the veloci-
ty of the ship is not controlled by a pitch shift propeller but by the velocity of the engine. There is
a point of optimum fuel consumption for one certain speed, which in this form of propulsion is
not reached very often, as it relates to only one fixed velocity of the ship.

Now using a variable speed drive with diesel-electric propulsion, the speed of the boat is nei-
ther regulated by the pitch shift propeller nor by the variation of the diesel engine velocity, but by
the Marine frequency converter and the electric motor.

Therefore, the main power plant of the ship, the diesel engine, can always run at the point of
optimum fuel consumption.

The effect:

* Less sooting of the diesel engine, thereby less maintenance.

* Smaller, high-speed diesel engines that have lower prices. Lower fuel consumption.

* In total: lower costs.

Advantages of diesel-electric propulsion systems

Economically favorable:

* Optimal fuel consumption of the diesel engine for generating electricity

* Less sooting due to optimum operation with respect to rotational speed and load range

* High efficiency factor throughout the speed range

* Reduced maintenance cost due to increased service intervals caused by optimum operation
time of the diesel engines

* Better conditions of maintenance planning

* Minimum downtime for maintenance and service

* Flexible use of generators

Operational reliability:

* Modular construction and redundant systems with a minimum of possibilities for total loss
of propulsion

* Radical reduction of moving mechanical parts

* Experience through more decades with the used electrical components

* MTBF (Mean time between failure) is vastly improved using a diesel-electric system with
fixed propeller instead of a conventional system with controllable pitch propeller

Propulsion room with one 736 kW motor for bow thruster and one 900 kW motor
for a retractable azimuth propeller
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In this way, the use of a marine frequency converter solves a number of problems. First, it is
possible to smoothly adjust the speed of the electric motor in a wide range. In drives that require
speed control, it becomes possible to use asynchronous motors that are characterized by increased
reliability, in comparison with DC motors. Secondly, it becomes possible to save energy in the
partial load range and, as a result, CO2 emissions to the environment decrease.

The frequency converter has quite a lot of advantages. At the moment, marine frequency
converters are just beginning to appear on new ships. The technology of frequency regulation of
the speed of an electric motor has long established itself ashore. I believe that the use of marine
frequency converters is necessary, they not only can improve the seaworthiness of the vessel, but
also quickly pay for themselves at the expense of energy saving, less wear and tear, reducing the
number of personnel.
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IMPLEMENTATION OF THE RUSSIAN TRANSPORT STRATEGY
BY INLAND WATER TRANSPORT DEVELOPMENT

The development and modernization of the transport sector are factors that stimulate the socio-
economic development of the country. The article considers the state of inland water transport of the Rus-
sian Federation, identifies problems of the industry, and proposes measures for the development of strate-
gically important for the country inland water transport system.

The state and development of transport are of exceptional importance for the Russian Federa-
tion. In today's difficult economic and political situation, it is necessary to do everything possible
to meet the ever-growing demand of the population and sectors of the economy for transport ser-
vices. The development of territories and the development of resources, holding major interna-
tional events require the transport industry of the country to implement strategically important
projects.

The development and modernization of the transport sector are factors that stimulate the so-
cio-economic development of the country.

There is the necessity of inland water transport development due to the weakening position of
this transport type in the Russian logistic system. The presence of areas that limit the capacity, as
well as the deterioration of inland waterways and reduction safety of navigable hydraulic struc-
tures, which does not allow to fully using the competitive advantages of inland water transport to
increase the volume of freight and passenger traffic [3].
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Industry main problems are significant infrastructural restrictions of navigation on the main
waterways; high average age of vessels at low rates of renewal; relatively low profitability of the
shipping business due to long payback periods; lack of terminals and logistics centers for multi-
modal transport [1].

The role of the state should be to create conditions for the development of the industry, fi-
nancing the fleet, supporting transport companies through leasing and other government support
measures.

The study of statistical data showed that in the 1990s, inland waterway transport experi-
enced a deep decline (the figures fell several times) because of the severance of economic ties.
Moreover, there is a further negative steady trend of reducing the role of inland water transport in
the transport system of the country — the volume of cargo transportation compared to the 90-ies
of the last century decreased by more than 4.5 times, which, of course, affected the performance
of the fleet.

To date, the operated network of inland waterways of the Russian Federation is about
101 thousand km, however, over the past 20 years; the length of inland waterways with guaran-
teed dimensions of ship's passages has decreased by almost a third due to the deterioration of the
technical condition of hydraulic structures. One of the reasons for this state is the lack of funding
for the current content [2].

At the same time, the deterioration of the inland waterway infrastructure has led to a shift in
the flow of goods, especially bulk goods potentially drawn to inland waterways, to land transport,
mainly road transport. This is confirmed by the increase in the average range of transport by road
twice in the twenty-year period.

At the same time, inland water transport has advantages that suggest a significant potential
for growth. In particular, the volume of river transport is almost 40 times lower than that of road
transport, and the ratio of the turnover of these modes of transport is only 1 to 3 [1, 2].

River transport, as is known, in comparison with other modes of transport, has a number of
advantages and is particularly effective in the transport of large volumes of bulk cargo over long
distances.

At the same time, it is necessary to emphasize the most important feature of Russia: a large
geographical length with weak road networks. In addition, cabotage is the only way to transport
bulk cargo in many parts of the country. River water transport (IWT) of Russia serves 26 Auton-
omous republics, territories, national districts and 41 regions of Russia, carries out foreign trade
transportation by inland waterways with a length of 101 thousand km.

The main result of the fleet renewal should be the growth of competitiveness of the Russian
river fleet, improvement of the quality of cargo and passenger transportation, reduction of
transport costs, as well as growth of the volume of inland water transport.

The task of updating the transport fleet of Russia is expected to be solved by placing large
orders for the construction of dry cargo and bulk vessels with a capacity of 5 thousand tons to re-
place the vessels of the type "Volgodon" and "Volgoneft". Past 30 years, they have been the main
vessels in the bulk cargoes transport under the Unified deep-sea system of the European part of
the Russian Federation and require replacement in terms of service life. It is also planned to build
a low-tonnage fleet for the Eastern basins and passenger ships.

Today, river navigation is characterized by fierce competition between different transport
corridors. Competing transit States are making serious efforts to concentrate cargo flows in their
territories, as this offers long-term economic benefits. River navigation in the European part of
the country in modern conditions is certainly a strategic industry.

The increase in the capacity of transport corridors in the South of Russia and the develop-
ment of the Caspian region will contribute to an increase in the need for services and ship repair.

River fleet in comparison with other modes of transport has certain advantages. River
transport has a high carrying capacity. One river vessel with a carrying capacity of several thou-
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sand tons is equivalent to 1-2 freight trains, while the speed of delivery of goods by water
transport on average is 350-550 km/day, which is comparable to the railway. It is distinguished
by relatively small costs for the organization of shipping, not taking into account investment in
dredging and modernization of locks.

Transportation by water transport is 45-50 % cheaper than rail and thirty times cheaper than
road because of the low cost of the creation and operation of roads (this dredging and the device
of signs of the shipping installation on the approaches to ports and sea canals).

In addition, this transportation of goods require much less energy than other modes of
transport, as the vessel overcomes minor resistance when moving.

Since there is no alternative to water transport and even in the medium term is not expected,
the construction of ships will continue to be in demand.

For successful competition with foreign enterprises, in addition to state policy, it is necessary
to have high-tech enterprises.

It should be noted that in the Soviet Union civil shipbuilding was rather poorly developed.
The ships were built in cooperation in the socialist countries of Eastern Europe.

In the early 90-ies of the last century in the country, against the backdrop of the collapse of
the industry, in the field of ship repair, also there were negative changes. Shipbuilding plants be-
gan to offer mass services to ship repair. The measure was forced, as disappeared orders for new
ships, which led to the loss of personnel-shipbuilders. Moreover, the former once significant dif-
ference between shipbuilders and ship repairers largely leveled. Many businesses have gone
bankrupt.

To date, the vast majority of Russian shipbuilding plants are no longer able to build a modern
vessel. A similar situation with ship repair — if minor repairs are still possible, then large and me-
dium, as a rule, no.

From the point of view of competition in Russia, the level of technology used in the ship re-
pair plant is the main factor of success.

The situation in the global shipbuilding market, including the need for new vessels, depends
largely on the processes taking place in the global economy. The global economic crisis of 2008
halted the growth of industrial development in almost all countries. However, given the strategic
importance of shipbuilding, many States have not abandoned plans for the development of the
industry, even taking into account the current state of the markets.

The main players in the shipbuilding market are South Korea, China and Japan, which ac-
count for more than 70 % of the production of all ships.

The exclusivity of the shipbuilding industry as a capital-intensive production with a long cy-
cle of manufacturing expensive high-tech products take into account the legislation of all coun-
tries of the world leading shipbuilding. Many countries have adopted special laws and programs
to support national shipbuilding.

Analysis of the age structure of the Russian river fleet revealed the following trends:

- The majority (over 60 %) of the country's river fleet is operated beyond the standard period.

- In the next 5 years, the share of ships to be decommissioned will reach 80 % of the total
fleet (over 20 thousand units).

- Over the past 15 years, fleet renewal has averaged 560 vessels over 5 years, or 112 vessels
per year (0,4 % of the total fleet).

At this rate, it will take more than 200 years to upgrade 80 % of the fleet. Thus, the River
fleet of Russia needs annually to build hundreds of vessels that make up the potential volume of
the shipbuilding market.

Volumes of the market of ship repair works are not published (and the separate given data
can differ in times) as each repair of the vessel is the unique operation made based on the indi-
vidual calculation.

The possibility of providing ship repair services is determined by the technological capabili-
ties of the enterprise. It is obvious that the modern shipbuilding enterprise is capable to render at
the high level all complex of services in ship repair.
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Thus, the newly established enterprise should be primarily focused on shipbuilding, and ship
repair should be considered as an auxiliary activity designed to fill the temporary surplus of pro-
duction capacity. Ensuring the production program with the maximum emphasis on shipbuilding
will require additional efforts and professionalism from the managers of the future enterprise. The
project can be implemented at the expense of own and borrowed funds of the company. However,
to support the development of the ship repair and shipbuilding industry in the country, state sup-
port is needed. Subject to the implementation of state support measures, the domestic shipbuild-
ing industry will receive a significant impetus for its development.
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TYPES OF CONTAINERS FOR CARRYING HEAVY WEIGHTS

The article deals with the problem of selecting the most suitable types of containers for of heavy and
oversized cargo. This problem is very relevant and important, because container wrong type usage leads
to damage of cargo, loss of money means and time.

Shipping containers are the world's most popular solution for intermodal logistics. Although
mostly standardized in terms of construction, they do come in a range of different sizes and varia-
tions. These variations allow for shipping containers to enable a multitude of possibilities beyond
their original intended use of transporting standard cargo. Listed below are some of the most
practical and popular modifications available today.
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Big shipping containers can come in a number of sizes, width and height options. Here are
the common characteristics for big shipping containers.

Types of shipping containers are divided according to:

a) length; b) width; c) height

Length Options:

40ft Shipping Containers — as the name suggests these are all 40ft long and can come in a few
width and height configurations;

45ft shipping containers;

48, 53 and 60ft shipping containers.

These sizes of shipping container do exist, they are in use in north America only. UK (and
European) container infrastructure and roads are not suitable for containers of this size, as such
these will not commonly be available in the UK or cost effective as a storage option.

Width Options:

Standard Width Shipping Containers will be 8ft wide. All standard ISO shipping containers
are as standard exactly 8ft wide externally.

Height options:

Standard height shipping containers are 8ft 6 inches high externally;

NB 45ft standard height shipping containers are largely being phased out and replaced with
high cube 45ft containers.

High cube containers:

All high cube shipping containers are 9ft 6 inches high externally.

The most suitable types of containers for the transport of oversized and heavy cargo

Both open top containers, and flat rack containers are perfect for oversized cargo which can-
not fit through the doors of a standard container. They both make it possible to load cargo from
the top, particularly cargo that is either too big, or too heavy to be fork-lifted. However some-
times one certain type is better suited for your cargo than another.

So, let’s look at the differences between open top and flat rack containers, as it is necessary
to understand them to understand which container is suitable.

Open top containers have solid walls with a door at the one end, and have roof bows cov-
ered by a tarpaulin cover. These roof bows help support the tarpaulin and strengthen the stability
of the container. Cargo such as block marbles, glass, or bulk minerals, which are too heavy to
load by forklift through the door are generally transported by open top containers. The door rail
can be removed to move cargo via crab into the container. A cargo loaded taller than the contain-
er would require the removal of these bows which weakens the strength of the container. Every
roof bow is required to guarantee the integrity of the container — when all are in place you can
safely stack them.

Flat rack containers have only two ends making them perfect for awkward shaped cargo
that exceeds the height and width of standard containers. With collapsible flat rack containers, the
sides can be collapsed to load even longer cargo. Flat rack containers are constructed out of a
strong steel frame to be sturdy without the need for roof bows. The ends are stable enough to
withstand the stacking of other flat racks above, as well as secure cargo during transport without
fear of it shifting. An additional benefit to flat rack containers is they can be lashed together to
create a larger storage area for overweight, and extended cargo such as a yacht. The floor can be
drilled and secured to the transporter to add additional security to the cargo.

Therefore, if your cargo exceeds 7’8" height and is particularly top heavy you would be bet-
ter using a flat rack container. The flat rack will provide a stable container with plenty of lashing
rings to secure the cargo, without risk of the container itself collapsing on the cargo and causing
damage.

On the other hand, if your cargo is less than 7°8” and needs to be secured inside and kept
windproof, watertight, safe, and secure then an open top container would be a better option. Once
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the tarpaulin is in place and secured, the cargo is fully enclosed. Flat rack containers have opened
sides, so open to the elements. Although the cargo can be covered in tarps they are not as fully
enclosed as they would be in an open top container.

The best container purely depends on the cargo being transported, its overall size, and re-
quirements (i.e. fragile, security, shape). For some cargos, it can be easily determined which is
best, while others will require a conversation with your shipping company to make arrangements.

On the basis of these data, we can conclude that for the transportation of oversized and heavy
cargoes, the most ideal choice would be open top and flat rack containers, because they were
originally created specifically for heavy weight types of cargo. 40-ft open top and flat rack con-
tainers suit for any oversized cargo irrespective of its shape and length.
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CURRENT STATUS OF WIND TURBINES’ DEVELOPMENT

The increasing energy demand globally together with the emission of harmful gases caused by the
conventional fossil fuel resources, have made the need of increasing the use of renewable energy sources
in the energy balance of each country imperative. One of the most common renewable source of energy is
wind. This work presents aims to provide an understandable description of the wind energy, prospects of
wind turbines usage.

The sharp increase in fuel prices, difficulties in obtaining fuel, depletion of fuel resources —
all these visible signs of the energy crisis in recent years, in many countries, have caused consid-
erable interest in new sources of energy. The share of renewable energy rises substantially in all
scenarios, achieving at least 55 % in gross final energy consumption in 2050, an increase of
45 percentage points from today's level of around 10 %.

Wind power, i.e. the kinetic energy of the wind, is a renewable energy source that is used
among others mainly for the production of electrical power. The global wind resources (land and
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near-shore) are estimated to be 72 TW that is seven times the world’s electricity demand and five
times the world’s energy demand. In contrast to the global pollution issues and the significant
cost of fossil fuels, wind seems to be a clean, affordable and inexhaustible source of energy and
its exploitation can meet directly both the global demand for renewable and clean energy and the
need to secure new energy sources. The wind turbines are installed either onshore (on land) or
offshore (beyond the coast). Offshore wind farms seem to be advantageous due to the enormous
energy potential associated with the large continuous areas and the stronger winds that imply
greater power generation, even though they have higher initial investment, operation and mainte-
nance costs.

Modern wind turbines can be categorized in two main types:

1. Vertical type — the turbine is located vertically in relation to the ground plane. It starts to
work with a small wind.

2. Horizontal type — the rotor axis rotates parallel to the earth's surface. It has a large power
conversion of wind energy into AC and DC.

The majority of the large-scale wind turbines are horizontal axis due to their greater efficien-
cy and power output. The main parts that a large-scale horizontal wind turbine consists of are:
rotor (blades, hub and pitch system), nacelle (rotor shaft, bearings, gearbox/ generator, mechani-
cal brake and yaw system), tower, foundation, electrical (power feed cables, lightning protection,
power converter, transformer) and control system (sensors, actuators, system consisting of hard-
ware and software) [1].

Vertical wind-to-energy converters are often used for domestic purposes. These types of
wind turbines are easy to maintain. The main nodes that require attention are at the bottom of the
installations and are free to access.

There are five types of vertical axis wind turbines:

1. Generator with Savonius rotor

It consist of two cylinders. Constant axial rotation and wind flow are not dependent on each
other. Even when sudden gusts it is spinning with a given initially speed.

2. Generator with Darrius rotor

Have two or three blades. Easily mount. Start to work from a manual start.

3. Helicoid rotor

The rotation of the wind turbine is evenly due to the twisted blades. Bearings are not subject
to rapid wear, which significantly extends the service life.

4. Multi-blade rotor

The vertically axial design with a large number of blades makes it sensitive even to very
weak wind. The efficiency of such wind turbines is very high.

5. The orthogonal rotor

It begins to produce energy at a wind speed of 0.7 m/sec. It consists of a vertical axis and
blades. The service life of several years.

The advantages of vertical axis wind turbines:

1. The use of such generators is possible even in low winds.

2. They are not adjusted to wind flows, as they do not depend on its direction.

3. They are installed on a short mast, which allows maintenance of systems on the ground.

4. The noise in the range of 30 dB.

The disadvantages of vertical axis wind turbines:

1. Most vertical axis wind turbines have an average decreased efficiency from a common
horizontal axis wind turbines, mainly because of the additional drag that they have as their blades
rotate into the wind. Versions that reduce drag produce more energy, especially those that funnel
wind into the collector area.

2. Having rotors located close to the ground where wind speeds are lower and do not take ad-
vantage of higher wind speeds above.

Different modifications of horizontal installations have from one to three blades and more.
Therefore, the efficiency is much higher than that of vertical.
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1. Single and double-bladed.

Characterized by high motor speed. The weight and dimensions of the installation are small
that simplify the installation.

2. Three-bladed.

This is the most popular type nowadays. It can produce energy up to 7 mW.

3. Multi-blade units have up to 50 blades.

Characterized by high inertia. The advantages of high torque are used in the operation of wa-
ter pumps.

In today's market, there are wind turbines with different from the classic designs called
hybrid:

- Sailboat wind generator. The plate-shaped design under the air pressure drives the pistons,
which activate the hydraulic system. As a result, physical energy is transformed into electrical
energy.

- Flying wind turbine — wing. Used without mast, generator, rotor and blades. This is the
newest type of wind turbines [2].

Advantages of horizontal axis wind turbines:

- The tall tower base allows access to stronger wind in sites with wind shear. In some wind shear
sites, every ten meters up the wind speed can increase by 20 % and the power output by 34 %.

- High efficiency, since the blades always move perpendicular to the wind, receiving power
through the whole rotation. In contrast, all vertical axis wind turbines, and most proposed air-
borne wind turbine designs, involve various types of reciprocating actions, requiring airfoil sur-
faces to the wind leads to lower efficiency.

Disadvantages of horizontal axis wind turbines:

- Massive tower construction is required to support the heavy blades, gearbox, and generator.

- Components of horizontal axis wind turbine (gearbox, rotor shaft and brake assembly) be-
ing lifted into position.

- Their height makes them obtrusively visible across large areas, disrupting the appearance
of the landscape and sometimes creating local opposition.

- Download variants suffer from fatigue and structural failure caused by turbulence when a
blade passes through the tower’s wind shadow.

- They require an additional yaw control mechanism to turn the blades toward the wind.

- They generally require a braking or yawing device in high winds to stop the turbine from
spinning and destroying or damaging itself [3].

Wind turbines, just like every other technical asset, must be serviced regularly and repaired in
case of defects. The main reasons that make the maintenance of wind turbines of special signifi-
cance are the ambient conditions that are unusually tough and the extremely high dynamic load-
ing of the components. These two factors are considered carefully in the design and selection of
materials, but conventional components still require maintenance. Common causes of wind tur-
bines failure can be components failure, control system failure, high wind, waves, lightning, grid
failure, icing, etc. The most common reason, which is responsible for wind turbines failure, is
components breakdown.

Visual impact, noise pollution, ecosystem-related issues (environmental hazards for flora and
fauna), health hazards (electromagnetic fields, possible cause of accidents), impact on tourism
and agriculture, the reduction in the value of land and the end of life (wind turbine waste treat-
ment), are the main drawbacks of wind farms. These effects are also sources of rejection of wind
turbine installation from the inhabitants of the planned wind farms. Noise pollution and the de-
gree of visual disturbance could be avoided by selecting wind turbine sites far from residential
areas. Offshore wind farms seem to be advantageous, as they have reduced noise impact and vis-
ual impact. From a visual disamenity point of view, the socially optimal location for installing
offshore wind farms is unlikely to be greater than 18 km from the shore.

The average general attitude towards any kind of renewable energy installations (including
wind power) is positive. The majority of people support any action, which yields to cleaner envi-
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ronment and to sustainable development. Despite the general approval of wider society with re-
spect to wind power, when it comes to local communities, the negative reactions have often been
especially intense. A major cause for these reactions has been a fear of property values falling
due to proximity to a wind farm because of the visual impact, noise and other issues mentioned
before. Public information, consulting and allowance of the local people (local community organ-
izations, environmental societies, wildlife trusts, and local politicians) for participation and in-
volvement in the planning and decision making procedures, could considerably contribute in the
prevention of local resistance towards wind power investments.

The complicated and long permitted procedures of a wind power plant in many countries, to-
gether with the long planning phase (including among others environmental, engineering, feasi-
bility and site-specific studies) that are required, are challenges that an investor has to face in the
early beginning of a wind power project. The high investment cost and the high-leveled cost of
wind energy compared to energy market prices are also characteristics that have to be taken into
consideration for estimating the viability of the investment. Of course, the high feed-in tariffs and
the policies of subsidies that most of the governments follow in order to promote wind energy,
make wind a competitor with the existing conventional energy sources. The grid instability due to
the intermittent nature of wind is another disadvantage as this practically means power losses in
transmission lines. Additionally the variable or the intermittent nature of wind supply is probably
the biggest obstacle wind power has to overcome, as the power grids require a reliable energy
supply and energy companies are often forced to apply a cost of the extra gas turbine plant re-
quired to make up the missing guaranteed supply to intermittent of suppliers, in order to ensure
integration of variable renewables sources like wind into a grid. Alternatives to the instability of
wind power production would be implementing energy storage configurations and the use of
wind forecasts for preparing grid operators for extreme events which power generation is unusu-
ally high or low.

By the end of 2015, the global cumulative installed wind capacity has reached 432 GW with
offshore installations to have a total power of 12 GW. In the same time, there is 142 GW of in-
stalled wind power capacity in the EU: 131 GW onshore and 11 GW offshore.

The last decade the wind turbine size has more than doubled. In 2005 the maximum opera-
tional wind turbine was 3,6 MW and now it is 8 MW.

Among the EU members, Germany remains the country with the largest installed capacity
(45 GW), followed by Spain (23 GW), the UK (14 GW) and France (10 GW). The total wind
power capacity installed at the end of 2015 could produce 315 TWh and cover 11.4 % of the EU
electricity consumption in a normal wind year.

The last decade the installation of wind turbine farms around the world is spreading rapidly
onshore as well as offshore. Despite some local negative reactions, the majority of people em-
braces and supports renewable energy installations. In the future, we will see taller towers with
larger rotors from advanced materials that could capture greater amounts of wind energy. The
wind turbine technology will be focused on higher reliability with the implementation of ad-
vanced control and monitoring systems. The operation and maintenance strategy will be directed
towards enhanced condition monitoring systems and advanced maintenance strategies. The annu-
al amount of wind turbines waste due to their end of life will grow substantially and should be
managed sustainably.

The domination of environment friendly energy sources, which are economically competitive
against fossil fuel energy sources, is something the whole humanity could benefit from [1].
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LUMINESCENT SOLAR CONCENTRATOR

Solar concentrator is one of the modern solutions for solar energy using. The article describes the
characteristics of a luminescent solar concentrator, describes its advantages as compared with optical
concentrators and solar cells in a pure form, discusses the main problems associated with its development
and practical application, and presents possible solutions.

Solar energy has many advantages over carbon energy sources. It is renewable, available an-
ywhere in the world and can be produced in close proximity to the place of consumption. In re-
cent years, the global production and market of solar photovoltaic modules show a steady growth
of about 30 % per year, which indicates the interest of society in solar energy. So far, the share of
renewable energy sources (including the energy of the Sun) in the global energy sector does not
exceed 2 %, which is associated with many unsolved problems that hinder a broader dissemina-
tion of photovoltaic systems.

Despite the constant decline in the unit cost of photovoltaic (PV) converters, they are still less
cost-effective than traditional energy sources, due to the high prices of photoelectric converters
(PEC). In the structure of their prices, the cost of raw materials (high purity silicon and other ma-
terials) is more than 80 %. Cost reduction is possible by reducing the share of materials in the
cost of PEC. Currently, the development of solar energy is associated with increasing efficiency
and reducing the cost of solar energy conversion. The most common solar cells based on crystal-
line silicon have an average efficiency of about 20 %. Solar light concentrators are used to in-
crease the amount of energy produced by the PEC. Commonly used concentrators are large mov-
ing mirrors or Fresnel lenses that follow the movement of the sun to create the optimal angle of
incidence of radiation, since the efficiency of the FEP is low in scattered light. The production
and operation of such bulky devices require large material costs, which as a result does not signif-
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icantly reduce the cost of using sunlight for energy needs. PEC, which are in the focus of such
concentrators, are subject to strong heating, which quickly leads to deterioration of their proper-
ties, so that there is a need for special cooling systems. For the most common and cheap silicon
solar cells, which occupy about 90 % of the world production of photovoltaic modules, there is an
incomplete coincidence of their spectral sensitivity with the spectrum of sunlight.

The highest efficiency of conversion of solar energy into electrical energy for solar cells
based on monocrystalline (c-Si) and polycrystalline (mc-Si) silicon corresponds to the long-wave
range near red and near infrared radiation. Because of this, ultraviolet and blue-green ranges of
the solar spectrum are used inefficiently. Cascade or multi-pass photovoltaic systems can be used
to involve all spectral regions and thereby increase the efficiency of energy conversion. In them,
the photoelectric material is formed by a multilayer structure with a total thickness of about
1-5 microns, containing from 2 to 4 semiconductor transitions. Each of the layers is designed to
convert a narrow spectral range of solar radiation, which allowed obtaining energy conversion
efficiency up to 44 %. However, the cost of manufacturing such systems is extremely high and
cannot be reduced in the near future. Alternatively, solar cells with parallel separation of the solar
spectrum, also consisting of several PEC, which do not form a multilayer structure and are con-
sistently located on the same plane, can act as solar cells. Their cost is much lower; while they are
almost as good as cascade solar cells in terms of conversion efficiency, which is about 43 %. For
the effective operation of such solar cells requires the use of expensive special optics (phase hol-
ograms), designed to separate sunlight into narrow ranges. The cost of such a design is close to
the cost of cascade photovoltaic systems. To install photovoltaic systems, it is necessary to have a
sufficiently large number of free areas. The current bulky structures based on c-Si and mc-Si can-
not be organically integrated into the structure of most modern cities. To solve this problem, flex-
ible thin-film solar cells can be used, for mounting of which it is possible to use non-planar sur-
faces. These include photovoltaic modules based on epitaxial crystalline silicon, amorphous sili-
con, multicomponent semiconductors, the average efficiency of which is 10 %, 7 %, 10-15 %,
respectively, which is significantly lower than the above PEC. There is no significant reduction in
the cost of such solar cells. There are organic thin-film PEC, which currently have the lowest
cost, but their efficiency is about 6-8 % and cannot withstand any competition with modules
based on C Si and mc Si. All these problems can potentially be solved with the help of a lumines-
cent solar concentrator (LSC), which is a waveguide doped with a luminescent material. Phos-
phor selectively absorbs part of the solar spectrum and re-emits it on longer waves. The principle
of operation of the fluorescent solar concentrator LSC allows you to move the area of short-wave
radiation of the solar spectrum to a longer wavelength range, where the conversion efficiency of
solar cells is higher, and to achieve a high optical concentration of sunlight in stationary devices
due to the ability to capture not only direct but also diffuse light. In this case, solar cells will not
be exposed to excessive heating. The use of EULA in conjunction with the PEC will improve the
efficiency of the latter. Depending on the matrix material, phosphor and photovoltaic module
used, the performance increase can vary from 0,5 % to 35 %. Due to the use of a small area in the
design of the PEC to create such systems, it is possible to use the most effective and expensive
solar cells. Structures consisting of LSC and PEC can be seamlessly integrated into the urban in-
frastructure using existing artificial surfaces, such as translucent structures of buildings, such as
Windows, stained glass, cornices. The introduction of such systems into mobile electronic devic-
es and fabrics (for example, backpacks) is promising.

The cost of the structure, consisting of LSC in combination with PEC, will be significantly
lower than the cost of a similar solar cell in pure form. In the first case, the area of the PEC, the
price of which largely determines the cost of the structure, will be less. The cost of the matrix and
the phosphor distributed in it will be insignificant in comparison with the total cost of the entire
structure. Plastics, glass or organic solvents between plastic or glass sheets can be used as the ma-
terial of the LSC matrix. Polymer materials are most suitable for these purposes due to their opti-
cal and operational properties, as well as manufacturability. For these purposes, most commonly
used polymethylmethacrylate and polystyrene. As a fluorescent material can be organic dyes,
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compounds with rare metal ions and quantum dots, of which the first are most often used due to
high quantum yield, ease of use and low cost. Their concentration for effective work does not ex-
ceed 1 % of the mass, which has a positive effect on the cost of construction. A great influence on
the efficiency of the design has a "loss cone" through which part of the re-emitted light comes out
of the volume of the waveguide and can no longer be used to convert into electrical energy.

Within the Snellius law, this is due to the fact that the angle of incidence of this light at the
interface of the waveguide air is less than the critical angle at which the total internal reflection is
realized: where Oc is the critical angle; nl is the refractive index of the medium from which the
beam falls; n2 is the refractive index of the medium into which the beam falls. To reduce losses
inside the waveguide, it is necessary to reduce the critical angle by increasing its refractive index.
In this case, the losses are increased due to the reflection of sunlight due to an increase in the ex-
ternal critical angle. The solution to this problem is possible by applying an air-waveguide coat-
ing with an intermediate refractive index to the interface of the phases, as a result of which the
reflection losses and the output of radiation from the waveguide will be reduced. The "loss cone"
is inextricably linked to the loss resulting from the reabsorption of the re-emitted light by the
phosphor. During the movement of radiation along the waveguide to the ends, it can be re-
absorbed and re-emitted. Since luminescence is quasi-isotropic, part of the radiation is re-lost
through the "loss cone". This is due to the overlap of the excitation and luminescence regions, so
it is necessary to select the phosphor with the largest possible Stokes shift.

Most of the known works describe painted concentrators, which significantly reduces the
range of their possible use. The study of the influence of red LSCS on the emotional state of a
person. It was found that for a comfortable stay in the room, its window could be covered with
such a concentrator by no more than 25-50 %, which significantly reduces the efficiency of the
design of the LSC-PEC. Polymer compositions based on polystyrene with Dibenzoyl methanate
of boron difluoride were previously investigated. And it was found that such compositions can be
used to create secondary optics of light-emitting diodes and LSCS. This luminophore has a suffi-
ciently large Stokes shift (about 40-50 nm), is highly soluble in the polymer, allows to obtain
colorless compositions resistant to the environment, in which, depending on the concentration of
dibenzoylmethanate of boron difluoride, exciplex or excimer luminescence is more realized.

Modern solar energy has a sufficient number of unresolved problems, including the high cost
of solar cells, their low efficiency, which can’t be increased by traditional methods without sig-
nificant costs, the mismatch of the spectral sensitivity of photovoltaic converters with the spec-
trum of sunlight and the bulkiness of the most effective of them. Each of these problems can be
solved individually by improving existing technologies. This approach requires a lot of time and
material costs, which prevents the development of solar energy in the conditions of reducing the
reserves of traditional fossil fuels. Therefore, the most promising solution is a fluorescent solar
concentrator. Such a device will overcome all the above problems in a relatively short time without
significant material costs. This direction is still developing. It requires many difficulties overcom-
ing, so to achieve an industrially embodied result, it is necessary to intensify work in this area.
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VLADIVOSTOK SEA PORT CARGO TURNOVER

This article focuses on the record growth rate of cargo turnover at the commercial port of Vladivos-
tok in the period from 2017 to 2018. This situation is commented by Zairbek Yusupov — the port general
director. He explains this growth by implementation of modern methods of port cargo operations and
proper personnel policy management.

Commercial Port of Vladivostok is the only fully universal port in the Russian Far East. The
production capacity of the CPV allows handling all types of general, bulk and container cargoes, as
well as petroleum products, automobiles, heavy equipment, oversized and large-tonnage cargoes.

Commercial Port of Vladivostok is one of the main transport hubs of the Far East of the Rus-
sian Federation. It is also a key element in Russian coastal shipping. CPV included in the FESCO

group.
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Advantageous geographical location of the Port of Vladivostok predetermines its significant
role in overseas and short-sea shipping traffic in Asia-Pacific region. Major foreign traffic flows
link the port with South Korea, Japan, China, Taiwan, Thailand and Vietnam. Major part of cabo-
tage traffic goes to Petropavlovsk-Kamchatskiy, Magadan, Anadyr, Korsakov and ports of Chu-
kotka.

Vladivostok Commercial Port is conveniently positioned for cargo carriage by various
transport modes: truck, rail. Its layout as well as the region's railways structure make cargo trans-
portation by rail to/from the port cheaper than from other ports nearby. Port's world-class servic-
ing infrastructure includes stevedoring, agency, forwarding, towage, surveyor, tallyman and other
companies.

Port has 15 berths:

e Berths 3-5 are specialized for cars and vehicles processing;

e Berths 6-10, 12, 13 are multipurpose;

e Berths 14-16 are accommodated for dedicated container terminal (Vladivostok Container
Terminal).

The port has a total quay length of 3,100m with berth depth ranging from 8 m to 15 m.

Commercial Port of Vladivostok says its throughput in 2017 grew by 33 %, year-on-year,
having reached a record high 7.5 mln t.

The stevedoring company says it is “an absolute record over 120 years of operation”.

Container throughput of the port in 2017 surged by 42 %, year-on-year, to 467,940 TEUs,
transshipment of general cargo — by 43 % to 2.99 mln t, automobiles and special equipment — by
52 % to 37,800 t.

Zairbek Yusupov, Director General of CPV comments: “Having evaluated record high results
of the 11-month period of 2017 and taking into consideration the forecasts for December we ex-
pected the annual throughput of 7.2 min t but the team of CPV managed to exceed the expecta-
tions and reach a level of 7.5 mln t. The record was hit owing to a package of management deci-
sions implementation of which began in 2016 including modernization of infrastructure and re-
duction of time of all port operations. Besides, we managed to build an active, young, efficient
and result-oriented team which successfully meets its challenges.

In 2017, CPV expanded the capacity of its warehouses, purchased 24 units of handling
equipment, increased the capacity of grain storage facilities and reduced average time which con-
tainers spend at the port.

Besides, CPV increased the number of regular railway services handled at the port having
launched the deliveries to Krasnoyarsk and Yekaterinburg and increased the number of deliveries
to Moscow. The number of sea lines serviced at the port was also increased including a new line
of MCC Transport Singapore Pte Ltd (part of MAERSK Group) which links the ports of Djakar-
ta, Surabaja, Hong Kong, Shenzhen, Ningbo, Shanghai, Gwanyang, Busan and Vladivostok.

In 2018, Commercial Port of Vladivostok is going to continue modernization of its port infra-
structure, arrange providing a full range of customs services at the port, 24 hours per day, 7 days
per week as well as to decrease the time spent by cargoes at the port to 1-2 days.

Cargo turnover of the Vladivostok Commercial Sea Port in 2018 amounted to 10.4 million
tons, which is 39% higher than last year.

Container turnover reached a historical maximum of 551 thousand TEU. The company also
records a 64 percent increase in the volume of transshipment of general cargo. In the 12 months
of last year, it amounted to 4.9 million tons.

During the past year, the ICTP handled 1989 ships, which is 22.5 % higher than last year.
The daily fleet processing capacity at the same time amounted to 28.4 thousand tons per day
(+38 % compared to 2017). Also last year, the port handled 179.5 thousand units of rolling stock
(+34 %), the average daily handling of wagons increased from 366 wagons in 2017 to 491 wag-
ons in 2018.
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PAO Commercial Port of Vladivostok (part of FESCO Transportation Group) is one of the
largest stevedoring companies in the Russian Far East. Annual throughput capacity of the port is
3.9 million tons of general cargo and oil products, 150,000 vehicles and over 600 thousand TEU
of containers.
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MOBILE ROBOTICS IN THE WAREHOUSE

The development of the transport system, the annual growth of commodity turnover between enter-
prises, and economic specialization have a positive effect on economic activity. One of the important as-
pects of the development of economic activity is the function of storage. The paper discusses the classifica-
tion of warehouses, provides their characteristics, methods and uses of equipment and mobile robotics to
improve the quality of the logistics system.

The development of transport system, annual growth of goods turnover between the enter-
prises, economic specialization favorably influence on economic activities. One of prominent as-
pects for economic activities development is the function of storage. The organization and func-
tioning of container and warehousing enterprises in various industries is an actual and relevant
nowadays. Internal logistics is a profitable competitive advantage for any business. However, the
requirements of logistics are changing constantly. The main factors that influence the widespread
using of mobile robotics in various industries related to fast developing logistics is the desire to
minimize participation human to get the desired result with minimal impact on health and high
efficiency. Storage facilities or the warehouse is a necessary element for an ending of the market-
ing process.
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By definition, warehouses are buildings, constructions and the various devices intended for
acceptance, placing and the storage of the goods, their preparations for consumption and deliver-
ing to the consumer. Warehousing enterprises can store various items: raw materials, semi-
finished products, fuel, etc. Structure, range and the sizes of warehouses depend on the nomencla-
ture and quantity of goods. Large enterprises can have the numerous quantities of warehouses.
Types of warehouses include storage warehouses, distribution centers (including fulfillment cen-
ters and truck terminals), retail warehouses, cold storage warehouses, and flex space [1].

There are various types of storages:

- factory warehouses are subdivided into material, manufacturing, marketing and other mate-
rial, or logistical warehouses used for storing raw materials coming from outside, materials, fuel
and convenience foods;

- industrial warehouses are intended for storage of semi-domestic production, tools, and
spare parts for equipment;

- sales warehouses are used for storing finished products and waste;

- other warehouses are intended for storage of the spare equipment and other needs.

The warehouses are divided into specialized and universal by the level of specialization.

Usually they are equipped by shelving for using all their cubic capacity more effectively. Ma-
terials are kept in a standard tare, which fits neatly to a shelf and is easily transported by convey-
ors and stackers. The dimensions of storage facilities vary widely, ranging from small premises
with a total area of several hundred square meters, up to the giant warehouses, covering areas in
hundreds of thousands of square meters.

Warehouses vary in height and stowage. Some consignment stores are not higher than human
height, others require special devices that can lift and just put a load cell at a height of 24 m or more.

Warehouses may have different constructions: located in separate premises (closed), have on-
ly a roof or roof and one, two or three walls (half-closed). Some cargoes are stored outdoors on
the specially equipped grounds called open storages. The storages can be created and maintained
by a special mode, such as temperature, humidity. They can be designed for storage of commodi-
ties of one company (storage for personal usage), and can, on the terms of leasing, leased to indi-
viduals or legal entities (storage of the collective usage or shared-use warehouse-Hotel).

Some of the most common warehouse storage systems are:

- Pallet racking including selective, drive-in/-thru, double deep, pushback, and gravity flow.

- Cantilever racking uses arms, rather than pallets, to store long thin objects like timber.

- Mezzanine adds a semi-permanent story of storage within a warehouse.

- Vertical Lift Modules are packed systems with vertically arranged trays stored on both
sides of the unit.

- Horizontal Carousels consist of a frame and a rotating carriage of bins.

- Vertical Carousels consisting of a series of carriers mounted on a vertical closed-loop track,
inside a metal enclosure.

A "piece pick" is a type of order selection process where a product is picked and handled in
individual units and placed in an outer carton, tote or another container before shipping. Catalog
companies and internet retailers are examples of predominantly piece-pick operations. Their cus-
tomers rarely order in pallet or case quantities; instead, they typically order just one or two pieces
of one or two items. Several elements make up the piece-pick system. They include the order, the
picker, the pick module, the pick area, handling equipment, the container, the pick method used
and the information technology used. Every movement inside a warehouse must be accompanied
by a work order. Warehouse operation can fail when workers move goods without work orders,
or when a storage position is left unregistered in the system.

A Warehouse Management System (WMS), a database driven computer program, can coor-
dinate material direction and tracking in a warehouse. Logistics personnel use the WMS to im-
prove warehouse efficiency by directing pathways and to maintain accurate inventory by record-
ing warehouse transactions.
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Some warehouses are completely automated, and require only operators to work and handle
the entire task. Pallets and product move on a system of automated conveyors, cranes and auto-
mated storage and retrieval systems coordinated by programmable logic controllers and comput-
ers running logistics automation software. These systems are often installed in refrigerated ware-
houses where temperatures are kept very cold to keep the product from spoiling. This is especial-
ly true in electronics warehouses that require specific temperatures to avoid damaging parts. Au-
tomation is also common where land is expensive, as automated storage systems can use vertical
space efficiently. These high-bay storage areas are often more than 10 meters (33 feet) high, with
some over 20 meters (65 feet) high. Automated storage systems can be built up to 40 m high.

For a warehouse to function efficiently, the facility must be properly slotted. Slotting ad-
dresses which storage medium a product is picked from (pallet rack or carton flow), and how they
are picked (pick-to-light, pick-to-voice, or pick-to-paper). With a proper slotting plan, a ware-
house can improve its inventory rotation requirements — such as first in, first out (FIFO) and last
in, first out (LIFO) — control labor costs and increase productivity.

Pallet racks are commonly used to organize a warehouse. It is important to know the dimen-
sions of racking and the number of bays needed as well as the dimensions of the product to be
stored. Clearance should be accounted for if using a forklift or pallet mover to move inventory.

The quantity, composition, capacity and specialization of storages form the organizational
structure of warehouse economy of enterprise. Organization of storages, their technical equip-
ment and disposition on/out the territory of plant or enterprise are essential for the successful
business and economy in total. Such organization influence on the carrying capacity of storages,
labour intensiveness and the prices of the transport and storage charges and so on.

Warehouse robots are robots designed to conduct operations in warehouses. There are al-
ready several varieties of them, as well as integrated solutions for warehouse automation, involv-
ing, for example, industrial manipulators, mobile robotic trolleys, palletizes and technique.

Robots-trolleys are able to move pallets throughout the warehouse autonomously. Some of
them are able to automatically remove the necessary goods from the shelf and place them in con-
tainers or on a palette, and on the contrary, arrange the goods on the shelves.

Autonomy converts guidance-reliant mobile robotics into thinking pardon the pun machines.
Unlike their mechanical predecessors, autonomous mobile robots need little to no oversight to
complete their tasks with a high degree of quality. Once their parameters are defined say, the
length and width of a warehouse and orders are coded into their operating system; these brilliant
robots can work almost as independently as their human counterparts can.

The frontrunner in the autonomous mobile robotic race is Kiva, Amazon Robotics. Known
primarily for their ubiquitous little orange bots, these small, hardworking units have become the
face of robotic technology entering the walls of the warehouse. One of the bots” most intriguing
feature is the ability to move goods to a person vs. a person to the goods. Not only do these robots
“learn” where items are from an in-house database, but they can also retrieve and carry the items
to a picking station for fast, efficient integration with human “coworkers.”

While robots may take over some warehouse jobs as time and technology progress, for now,
they are just learning how to work alongside their flesh-and-blood peers. Vision-guided vehicles,
or VGV’s, are learning how to interact with and avoid humans on the warehouse floor. Every
time a VGV senses a human or object in its path, it will slow down or stop and evaluate its next
possible moves. This technology is important to have dynamic performance regardless of how
crowded or empty aisles are. To facilitate collaboration and adoption, manufacturers have also
made their robots adept and user-friendly when it comes to human and fellow robot interaction:
after all, the end goal remains the same for human and robot alike a safe and successful work en-
vironment.

Beyond working alongside humans in the warehouse, robots also need to fit snugly into a
subservient role for the easiest adoption experience. Workers are less likely to be fearful or suspi-
cious of machines that help them do their job, rather than replace them — that’s why tech like the
follow robot goes a long way. Similar to the very popular luggage concept, these robots respond
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to a chip, card, or other small beacon held by the operator, following in his or her footsteps to act
as a sort of mobile workstation, or even as a fetch-and-retrieve helper. In a warehouse situation,
this type of functionality helps make the most out of square footage and cuts back on the need for
larger, bulkier equipment like forklifts or more costly fixed infrastructure like conveyors [1].

Much like any revolutionary innovations in manufacturing and warehousing, mobile robotics
is not a silver bullet. Some companies have jumped in feet first into this delicate endeavor, only
to become frustrated and tear out the new infrastructure shortly after. Overly cautious bots can
end up wasting more time than saving it, particularly if preparations and considerations were not
made for company needs beforehand. Regarding physical limitations, while mobile robotics han-
dle flat floors without breaking a sweat, vertical stacking and retrieving of unstable products on
high shelves is another matter.

Being able to compensate for all the real world imperfections is something engineers have
had a challenging time with for several years and a task that still seems better suited to humans—at
least for now. Another area that is still evolving is in fine dexterity. The limited body of a bot is
filled with battery power, the mechanisms that allow it to recognize shelf spaces and objects visu-
ally, and the drive that powers the ability to actually grasp an item. Unfortunately, even when set
to a solid middle ground of pressure, delicate items can still be accidentally crushed and heavy
items can slip out of the grasping mechanisms. Visual recognition programs also struggle to cal-
culate depth, particularly on dense warehouse shelves [2].

To plan using mobile robotics in the warehouse is necessary to consider:

¢ Integration new bot with existing systems and warehouse floor plan layout.

e Evaluation the cost of upgrading or changing systems with this new technology.

e Availuation an employee designated to manage and repair the robotic unit or units under
periodic diagnostics to troubleshooting and “parking” in off hours.

e Application this new technology for creating a process flow instead of a process flaw [3].

Today's robotics systems operate like most machines by way of hydraulic, pneumatic, and
electrical power. Electric motors have become progressively smaller, with high power-to-weight
ratios, enabling them to become the dominant means by which robots are powered. The crucial
element in robotics is the artificial intelligence carried in the programmable circuitry of the ma-
chines.

Robots are comprised of elements that differ depending on end use. The hand of a robot, for
instance, is referred to in the industry as an "end effector." End effectors may be specialized
tools, such as spot welders or spray guns, or more general-purpose grippers. Common grippers
include fingered and vacuum types. Another central element of robotics control technology is the
sensor. It is through sensors that a robotic system receives knowledge of its environment, to
which subsequent actions of the robot can be adjusted. Sensors are used to enable a robot to ad-
just to variations in the position of objects to be picked up, to inspect objects, and to monitor
proper operation (although some robots are able to adjust to variations in object placement with-
out the use of sensors, provided they have sufficient end effector flexibility). Important sensor
types include visual, force and torque, speed and acceleration, tactile, and distance sensors. The
majority of industrial robots use simple binary sensing, analogous to an on/off switch. This does
not permit sophisticated feedback to the robot as to how successfully an operation was per-
formed. Lack of adequate feedback also often requires the use of guides and fixtures to constrain
the motions of a robot through an operation, which implies substantial inflexibility in changing
operations [4].

Thus, nowadays the priority direction in the development of storage facilities or warehouses
is their mechanization and automation, application of new technologies and working methods.
Every industry function and means of organizing storage facilities are identical, however there
are some differences determined by features of productive and technological processes. Improv-
ing the processes of storage and processing resources, efficient use of warehouse space, equip-
ment and materials of handling techniques can help to reduce the charges of maintaining these
enterprises, increase productivity and profits.
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TRANSFER OF VESSELS FROM FUEL OIL TO GAS OIL
A brief explanation of the reasons why ships have not yet switched to gas oil.

Why do sea vessels not rush to switch from fuel oil to gas? Sea vessels now use compressed
natural gas as fuel in less than one percent of cases. Basically, they are fueled with fuel oil —
80 percent of cases, the rest falls on marine diesel (data from the International Energy Agency for
2015). Marine Gas Oil bunkering as part of the port infrastructure is still in its infancy.

In 2015, in areas of special control of sulfur emissions, it was forbidden to use fuels with a
sulfur content of more than 0.1 percent, and in other water areas — more than 3.5 percent. By
2020, the International Maritime Organization will introduce a more stringent regime for the re-
maining marine areas: the sulfur content in the fuel should not exceed 0.5 percent.

Another alternative is Marine Gas Oil bunkering. Its use does not contradict environmental
standards and leads to a complete reduction of emissions of sulfur oxide and particulate matter, as
well as a reduction of carbon dioxide emissions by 25 percent and nitrous oxide — by 80 percent
compared to fuel oil.

Replacing fuel oil with Marine Gas Oil will reduce carbon dioxide emissions by a quarter, ni-
trogen oxide emissions — by 80 percent.
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The main economic factors for the development of Marine Gas Oil bunkering are the availa-
bility of port infrastructure, the cost and performance of engines operating simultaneously on die-
sel and Marine Gas Oil, as well as the ratio of world gas prices to the prices of fuel oil and diesel
fuel. Today, the specific cost of Marine Gas Oil for bunkering is 19 percent lower than the cost of
fuel oil and 56 percent lower than the cost of diesel fuel. True, there are downsides: without refu-
eling, the tanker on Marine Gas Oil will go to the sea for three days less, the ship’s payload will
drop by at least 5.5 percent due to the installation of cylinders and the percentage of fuel losses
due to evaporation will increase. Technical and economic features of Marine Gas Oil-bunkering
indicate the benefits of this fuel with medium- and long-term use of vessels, averaged parameters
of loading and costs, as well as the availability of the entire infrastructure. The industry is devel-
oping more slowly due to the small number of ports (there are only three large ports that have the
necessary infrastructure for bunkering Marine Gas Oil tankers — Rotterdam, Vancouver and Sin-
gapore) and low liquidity of the global gas market. Accelerating the process, among other things,
can tighten environmental requirements and penalties for their violation.

Below are the 10 main reasons why ship operators are nervous about the sulfur problem that
the maritime industry is facing and what can be done to maintain competitiveness.

There is a significant price difference between Heavy Fuel Oil and Marine Gas Oil. For exam-
ple, in the previous three years, the current price difference was $ 260 per ton in Rotterdam and
$ 330 per ton in Houston, while in the previous two years Rotterdam saw a difference of $ 337.

Marine Gas Oil prices are expected to grow by 20 % due to increased pressure on their offer.
After the introduction of the rules, Marine Gas Oil is likely to cost about $ 900 per ton — 50 %
more than carriers pay for conventional fuel today. It is expected that the amount of fuel with low
sulfur content will create additional costs for them for $ 150 million per year.

Shipping costs will likely continue to increase. Carriers will have to pay additional costs to
ensure tighter pollution control. However, large consignors may need more persuasiveness to pay
a separate surcharge for low sulfur.

Carriers will also need to provide calculations to justify these increases.

Avoiding Emission Control Areas to reduce fuel surcharges may result in increased transpor-
tation time. Increases in freight rates, particularly for short sea services, could lead to modal shift.

Large scrubbers can be costly and take up vital space on board a vessel, which in turn can re-
duce cargo carrying capacity. Ship scrubbers are still a relatively ‘new’ technology to the indus-
try. Providers may not necessarily have a well-proven history of the reliability of the systems ma-
chinery and its application onboard a vessel.

The time taken to undertake a retrofit to a vessel reduces the time that vessel is in operation,
increasing standby and affecting costing. If the uptake of scrubbers dramatically increases, the
suppliers may not be able to scale up production in order to meet the demand.

Newbuilds may be easier and/or cheaper to run with the technology than retrofitting current
vessels. If companies choose to wait and start retrofitting their newbuilds instead of current ones,
their establishment of a fully functioning newbuild fleet that will meet the 2015 standards, will
take considerable time to establish.

Awareness of overboard discharge is crucial; particularly as International Maritime Organiza-
tion guidelines and inspections are to become more stringent in line with the new regulations.

It is expensive and difficult to retrofit a vessel to enable it to use Liquid Natural Gas as fuel.

Liquid Natural Gas retrofits are very large and often are viewed as not being cost effective.
They take up a lot of space and reduce the amount of vessel available to carrying cargo.

Liquid Natural Gas retrofits can be a lengthy process and significantly reduce the amount of
time a ship is operating in waters.

Mechanical Problems Arising From Fuel Switching. The variation in sulphur content has a
significant impact on the fuel properties. Unless systems are carefully maintained and prepared,
significant issues may arise when utilizing the same systems with the different fuels.

Distillates do not require heating like Heavy Fuel Oil. If the temperature of distillates is too
high, the viscosity will be greatly reduced below the point at which systems function correctly.
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Pump failure can occur from increased wear due to a lower hydrodynamic lubricating fuel oil
cover exists, driven by the low viscosity. Distillate fuels can ‘gas up’ at too high temperatures
leasing to vapor locking and fuel starvations.

There can be difficulties during start and low load operations due to leaking pumps from low
fuel viscosity

Blocked fuel filters can result from incompatible fuels mixing leading to precipitation of
heavy sludge and potential filter clogging. Improper engine function and shutdown are the result.

Pump malfunction can occur where the changeover takes place too quickly. If this leads to to-
tal pump seizure, engine shutdown may result.

Fuels of unduly low viscosity will flow through fine clearances previously “sealed” by fuel at
higher viscosity resulting in fuel leakage and reduced power.

These are just some of the issues that can arise with further being seen through the clean-
ing/searching action of distillates, the lubricity issues and more. However, all of these issues can
be avoided by careful preparation of the vessels.

The availability of fuel is of rising concern for ship owners. As demand for lower sulphur
fuel rises to meet regulations, the pressure on suppliers may outweigh the ability for them to de-
liver. Some of the issues to be considered are:

Low sulphur fuel may not be readily available in ports due to the increased demand. It may
only be able to be supplied if specifically requested. Ship owners should not assume a low sul-
phur fuel could be guaranteed for them on arrival at port.

Refineries have to reflect the availability of bunker fuel because they prioritize higher-level
distillates. Managing price differences in fuel availability while in long-term contracts can be
challenging for ship owners. A separate bunker fuel surcharge is created with changes along with
fuel prices to offset the destabilizing effects. Because of the volatility bunker fuel availability and
cost is a huge concern for ship owners.

Cruise ships in particular need to be aware regarding fuel availability and their choice of sail-
ing destination. Lack of fuel availability in specific ports may result in changes to their itinerary,
which may also increase the cost of cruising to passengers.

It can also not be guaranteed that the fuels will be close to the 0.1 % limit. For example, it
maybe those distillates of automotive grade could be supplied if supplies are short which can be
as low as 0.001 % sulphur and have very different characteristics. Ship owners need to consider
the characteristics of these fuels if they use them within their vessels.

Switching and changing of the lubricant supply to the main engine at the same time is com-
plex and can result in ship’s loss of power and in the worst-case scenario an engine room fire.
Loss of power and the risk of accident needs to be considered in the event of a collision. Poor
switchover has been reported to be a major cause of engine damage and fire.

Lack of training and ability for crew to be able to safely operate the fuel switchover process
enhances risk.

Some operators choosing not to comply because of the low fines will have an unfair ad-
vantage over those who do comply. Poor enforcement will increase this competitive advantage. If
some carriers choose to take on this risk and prefer to be fined rather than expend more on com-
pliance options, the other companies will be at a much higher disadvantage. Those who have
committed to remaining within the permitted emission limits could effectively be punished.

Those companies with plans for newbuilds will find it easier to comply than those who own
older fleets where implementing compliance options can be more challenging. Technologies or
fuel switching may prove more expensive on older vessels than newbuilds, putting newer compa-
nies with younger vessels at an immediate advantage.

Individual member states may provide incentives such as subsidiaries or lower port charges if
ships choose to comply with sulphur regulations earlier than the mandatory date.

Ship owners and operators must be aware that changes to the Bunker Delivery Note may be
in force. Where technology is used to comply with regulations, as supposed to a low sulphur fuel,
new text must be added to the delivery note.
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Lubricant: Switching plus Supply & Demand. Lubricant suppliers may also face challeng-
es in supplying ship owners with the required lubricant quantity to meet demand.

Increasing pressure on marine lubricant providers will occur due to new fuels requiring new
engine lubricants.

Lubricant switching is now needed much sooner with the new sulphur content of fuel.

Whatever the compliance method, increased costs for vessel adaptation will apply notwith-
standing the price of fuel utilized.

If ship owners wish to continue to use Heavy Fuel Oil. If they will need to install scrubber
abatement technologies to comply with permitted sulphur release content. Capital expenditure
can run in to the millions

Changing fuel due to rising prices also drive engine modifications due to the variations in
viscosity and increase costs of compliance.

The separation of different fuels require separate storage tanks, exacerbating cost and creat-
ing logistical difficulties.

The requirement for separation tanks for different fuels increases not only the technology it-
self but also the installation, maintenance and logistical difficulties will significantly increase
capital output. However, using a low sulphur fuel may provide cost efficient in the end because a
lower sulphur fuel is kinder to the vessel engine and may help to mitigate the impacts of a higher
cost fuel.
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USING OF CO; AS A REFRIGERANT

The use of CO; in refrigeration is promising due to low cost and availability. The safety of carbon di-
oxide allows the use in homes in circuits with a heat pump.

In recent years, the potential of CO, as a refrigerant has increased markedly. Carbon di-
oxide-one of the few refrigerants for refrigeration systems, relevant in terms of efficiency and
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safety for the environment. The use of traditional refrigerants is limited by various regula-
tions, and there is a tendency to tighten them around the world. In this regard, natural refriger-
ants are increasingly used.

The CO; refrigerant belongs to the group of so-called natural refrigerants (ammonia, propane,
butane, water, etc.) having zero potential of destruction of the earth's ozone layer (ODP=0) and
being the reference unit in the calculation of the global warming potential (GWP=1). Each of the
natural refrigerants has its drawbacks, for example, ammonia is toxic, propane is combustible,
and water has a limited scope. In contrast, CO, is non-toxic and non-combustible, although its
impact on the environment is not clear. On the one hand, CO, is contained in the air around us
and is necessary for the flow of life processes. On the other hand, it is believed that the high con-
centration of carbon dioxide in the air is one of the causes of global warming.

The initiative to return to the use of CO, in refrigeration belongs to the Scandinavian coun-
tries, where the laws significantly limit the use of HFC and HCFC refrigerants. Ammonia is tradi-
tionally used as a refrigerant for industrial plants, but its quantity in the system is limited. This is
not a problem for installations operating at high and medium temperatures (up to -15/-25 °C),
where the amount of ammonia is reduced by the use of a secondary coolant. For lower tempera-
tures, the use of secondary coolant is inefficient due to large losses on the temperature difference,
in this case, CO, is used.

At atmospheric pressure, CO, exists in the solid or vapor phases. At this pressure, the liquid
phase does not exist. At temperatures below -78.4 °C, carbon dioxide is in the solid phase ("dry
ice"). As the temperature rises, CO, sublimates into the vapor phase. At a pressure of 5.2 bar and
a temperature of -56.6 °C, the refrigerant reaches the so-called triple point. At this point, all three
phases exist in an equilibrium state. At a temperature of +31.1 °C, CO, reaches its critical point,
where its densities in the liquid and vapor phases are the same (figure above). Consequently, the
difference between the two phases disappears and CO, exists in the supercritical state.

Carbon dioxide can be used as a refrigerant in refrigeration systems of various types, both
subcritical and transcritical. When using CO; as a refrigerant, both the triple and the critical point
for all types of refrigeration systems must be considered. In the CO, subcritical cycle (figure
above), the entire range of operating temperatures and pressures lies between the critical and tri-
ple points. Single-stage CO, refrigeration cycles are similar to other refrigerants, but have some
disadvantages associated primarily with the limitation of temperatures and pressures.

CO; transcritical refrigeration systems are currently used in small and commercial refrigera-
tion applications, namely mobile air conditioning systems, small heat pumps and supermarket
refrigeration systems. Transcritical systems are practically not used in industrial refrigeration.
The operating pressure in the subcritical cycle is usually in the range of 5.7 to 35 bar at the corre-
sponding temperature of -55 to 0 °C, when the evaporator is thawed by hot gas, the operating
pressure is increased by about 10 bar.

CO; is most widely used in cascade systems of industrial refrigeration plants. This is due to
the fact that the range of operating pressures allows the use of standard equipment (compressors,
regulators and valves).

The research results showed that the prospects for further development in the field of semi-
hermetic piston and screw compressors in cascade refrigeration systems for CO, are very favora-
ble, especially given the fact that these studies are based on already tested standard Bitzer units.

The modern basic design of compressors with additional means of protection allows opera-
tion at higher values of permissible operating pressure. Moreover, with the optimal adaptation of
components within the same model range of compressors, special requirements for CO, mechani-
cal load, power and cooling of the motor can be met.

Specially adapted polyester (POE) oils provide satisfactory circulation and return from the
system, are already sufficiently tested and quite suitable for lubrication of compressors. However,
more research is needed to better adapt these oils to work with COs.
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Due to the high volumetric cooling capacity, as well as a fairly smooth performance charac-
teristic of CO,, very compact and low-cost circuit and design solutions of cascade refrigeration
units are implemented, which determine the prospects for the future wide and economical use of
CO; in low-temperature cascade refrigeration systems.

Experimental studies of cascade refrigeration systems for CO; are carried out at a pressure
level that is within the acceptable range of modern experience, and therefore the risk of accidents
remains relatively low. However, before cascade refrigeration systems are widely available for
CO,, long-term prototype testing is necessary to gain sufficient experience in the operation of
semi-hermetic compressors and other system components.
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LIGHT BULB CREATION: FROM EDISON UP TO OUR DAYS

Have you ever wondered what emits light in our homes and apartments? Light bulb-what different
forms it has: from pear-shaped to spiral. However, is this device easy inside, how does it look from the
outside? The purpose of the work is to consider the history creation of light bulb, its characteristics and
the ways of its application in our days.

An incandescent lamp is an artificial light source in which light emits a body incandescent by
electric current to a high temperature. As the body of the filament is most often used a spiral of
refractory metal (most often — tungsten) or coal thread. To avoid oxidation of the filament body
in contact with air, it is placed in a vacuum flask or flask filled with inert gases or vapors.

A conventional lamp comprises the following structural elements: flask; vacuum or inert gas;
the filament; electrodes — the findings of the current; hooks necessary for retention of the fila-
ment; stalk; fuse; cap, socle — consisting of housing, insulator and contact on the bottom.

Incandescent lamps are divided into: vacuum (the simplest); argon (nitrogen-argon); krypton;
xenon-halogen with IR reflector; filament with a coating that converts infrared radiation into vis-
ible range [1].

The principle of operation of the lamp is based on the strong heating of the filament due to
the electric current passing through it. In order for solid-state material began to emit a red glow,
its temperature should reach 570 degrees. Once in the air, tungsten is rapidly oxidized and de-
stroyed. As mentioned above, instead of vacuum, gases can fill the glass bulb. We are talking
about inert nitrogen, argon or krypton. This allowed not only to increase durability, but also to
increase the strength of the glow. The service life is affected by the fact that the gas pressure pre-
vents the evaporation of tungsten filament due to the high glow temperature.
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On one hand, incandescent lamps are the most affordable light sources; on the other hand,
they are characterized by many disadvantages. Advantages: low cost; no need for additional de-
vices; ease of use; comfortable color temperature; resistance to high humidity. Disadvantages:
short-lived — 700—-1000 hours in compliance with all the rules and recommendations for opera-
tion; weak light output — efficiency from 5 to 15 %; fragile glass bulb; the possibility of explosion
when overheating; high fire hazard; voltage drops significantly reduce the service life [2].

In 1840, the English scientist De La Rue conducts experiments by passing an electric current
through a platinum wire placed in a glass cylinder, possibly creating a vacuum in it. In 1854,
Heinrich Gebel developed a prototype of the "modern" lamp: a charred bamboo thread placed in
a glass cylinder in the upper part of which the vacuum was created by mercury (on the principle
of a mercury barometer), the durability of such lamps was several hours. In the next 5 years, he
developed what many call the first practical lamp. In 1875-1876, Russian electrical engineer
Pavel Nikolayevich Yablochkov, working on the "electric candle", discovered that kaolin, which
he used to isolate the coals of the candle, is electrically conductive at high temperature. Then he
created the "kaolin lamp", where the "filament" was made of kaolin. Kaolin — white clay, aka
white clay, consisting of the mineral kaolinite. The peculiarity of this lamp was that it did not re-
quire vacuum, and the "filament" did not burn out in the open air. Yablochkov believed that in-
candescent lamps were unpromising, and did not believe in the possibility of their use on a large
scale and devoted his research to arc lamps. "Kaolin lamp" was forgotten, and later the German
physicist Walter Nernst created a similar lamp, where the glow body was made of ceramic mate-
rial made of zirconium dioxide stabilized by yttrium oxide. The Nernst lamp also did not require
vacuum, as ceramics are resistant to oxidation in air. A feature of the use of "kaolin lamp" Ya-
blochkov and Nernst lamp is that the filament body must be preheated to a relatively high tem-
perature, until sufficient electrical conductivity; further heating of the filament body to white heat
is produced by an electric current flowing through it. In the first such lamps, a match heated the
«filamenty», and then starting electric heaters were used for preheating. English inventor Joseph
Wilson Swan received a British patent in 1878 for a lamp with carbon fiber. In his lamps, the fi-
ber was in a rarefied oxygen atmosphere, which allowed obtaining a very bright light [3].

Now we will study in detail the contribution to the creation of an incandescent lamp of two
scientists: Alexander Nikolayevich Lodygin and Thomas Alva Edison.

Alexander Nikolayevich Lodygin was born on October 6, 1847 in Tambov province. The
first Lodygin incandescent lamps were a glass spherical vessel, inside of which two copper rods
with a diameter of 6 millimeters were reinforced with a rod of retort coal (coal obtained on the
inner side of the retort walls during dry distillation of coal, has a significant hardness, well con-
ducts current) with a diameter of about 2 millimeters. Wires passing through the frame, which
covered the hole of the ball vessel, supplied the current. In 1873, in St. Petersburg on the Sands
Lodygin made the first experience of street lighting with an electric incandescent lamp. In 1876,
also in St. Petersburg on Marine street lights had been lit store Florent. In two months of work
from four corners, only two burned out. It was a real success. In 1874, the Academy of Sciences
awarded Lodygin Lomonosov prize of one thousand rubles for the discovery, "promising to make
a revolution in the important issue of lighting" [4].

Only six years after Lodygin, in October 1879, G.A. Edison, who was «the key to further
success», did the first experience with an electric incandescent lamp. The firm was created "Edi-
sonova electric lighting company».

Edison invented and created a super system for this lamp and put its production on stream,
which led to a strong reduction in cost. He came up with a screw cap for the lamp and a cartridge
for it, invented fuses, switches, the first energy meter. It is with the light bulb Edison, electric
lighting has become massive, coming to the homes of ordinary people.

Picking up the material for the thread, Edison conducted about 1500 tests of various mate-
rials, and then about 6000 experiments on the carbonation of various plants. Along with inven-
tions to improve the design of lamps, Edison has made a great contribution to the development
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of the principles of lighting and centralized power supply, which itself contributed to the wide-
spread introduction of electric lamps in the home and in the workplace.

Edison was the first who created a practically feasible, and therefore widely spread system of
electric lighting with incandescent lamps with a strong, high-resistance filament, with a high and
stable vacuum and with the possibility of bringing the electric current to a huge number of inde-
pendent from each other and from the distance of lighting points [5].

Thus, more than 100 years have passed, and we still use the invention of that time. Adapta-
tion of incandescent lamps to practical application is an important stage of the work, which
brought to the end it Edison but we must not forget that the primacy of the invention of incandes-
cent lamps belongs to the Russian inventor an. Lodygin.
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