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IIpo06seMbI CYy10BOT0 3JIEKTPOMOHTAKHOIO MPOU3BOJACTBA

TenasskoB Muxauia BacuiabeBuyu

Kanauaar TexHUuYeCKUX HAyK, 3aMECTUTEb TEHEPATIBHOTO AUPEKTOPA

M0 HAYYHO-KMCCIIEI0BATEIbCKON U OMBITHO-KOHCTPYKTOPCKOM padoTe,
Hayuno-nipon3BoactBeHHbIN HEHTP «Cyn0BBIE JEKTPOTEXHUYECKUE CUCTEMbIY,
196128, Poccuiickas ®enepanus, Cankt-IletepOypr, yn. brnaronarnas, 6;

e-mail: temival948@yandex.ru

AHHOTANUSA

Bomnpoc noBeIlieHnst ypoBHS TPOU3BOAUTEILHOCTH TPYy/Ia SBISETCS JOCTATOY-
HO aKTyaJbHBIM Ha CEroMHsAIHUN AeHb. OJIHaKO HE BO Bcex cepax mpou3Boj-
CTBA, C YYETOM JIOCTHUKEHHUI B 00IACTH CPEJICTB TEXHOJIOTMUECKOTO OCHAILEHUS
Y YCOBEPIICHCTBOBAHUS MPOU3BOJACTBEHHBIX (DOHIOB, MOXKET OBIThH PEIlIeHa 3Ta
3amaya. [lo xakoi mpu4MHE NIIaHUPYEMbIE MOKA3aTeau MO0 MPOU3BOAUTENBHO-
CTH TPy/la HE MOTYT OBITh JOCTUTHYTHI B CYIOBOM JIEKTPOMOHTa>KHOM ITPOU3-

BOJICTBE, COOOIIaeTCs B JAHHOM CTaTheE.

KaroueBbie ciioBa

[Ipou3BOAUTENBHOCTh TPY/AQ, CYAOBOE DSIEKTPOMOHTAaKHOE MPOU3BOJICTBO,
HOBBIE TEXHOJIOTMH, MEXaHHW3allHs, aBTOMATU3allusl, MaTepUaIbHbIC 3aTpaThl,
rapaHTUPOBAHHOE KAYECTBO, PHIHOYHAS YKOHOMUKA, MPECCKIICIIN, KaOeIbHas
IIPOMBIIIIJICHHOCTD, KOpaOeIbHBIN TOKOBBOJ, TOKOBeayIIas kujia, OO0bequHEH-
Has CynoctpoutenbHasi Koprnopanus, TOpropoe npeanpusiTue, Kanutai, UH-

bnsus.

«Hawu nnanel. Onu 3axkiaroua-
omcsa 6 mom, umoosl cozoams U Mo-
oepHu3zuposamsv 25 MiH COBPEMEHHBIX

paobouux mecm 00 2020 2. u, umo oco-

0eHHO 6AVICHO, yeesiuuumosb npou330()u-

menvnocms mpyoa na 50% 3a 5 nemy’

1 Mengenes: K 2020 roay B Poccun Oy-
IYT CO3/IaHbl U MOJICPHU3UPOBAHBI 25
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BBenenue

Jocrarouno amOummo3Has 3a-
Jada, KOTOPYIO MpEArnoiaraeT peuuTh
Haie mpaButesibcTBO. Ho BepHéMcs k
peanausiM M COCTOSHHMIO BOIIPOCA B Ta-
KOM MaJIO3HAYUTEILHOM B MaciiTadax
CTpaHbl, HO Ba)KHOM HAIIPaBJICHUU, KaK
CYyIOBO€ JJIEKTPOMOHTAXKHOE MPOU3-
BOJICTBO. JIEKTPOMOHTAXHBIE PaOOTHI
HAYMHAIOTCSl TIPU JIOCTATOYHO BBICOKOM
CTENIEHU TOTOBHOCTH KOpaldJii M MO3TO-
MY HaxOJSTCSl HA KpUTHUIECKOM Ty TH €r0
co3nanus. Yacto 5>IEeKTPOMOHTAXKHBIC
paboThHI OMPENEISIOT CPOK CIAYU CY/IHA.
[IpaBuTEnHCTBOM TOCTaBJICHA 3ajaya
Bocco3nanus Boenno-Mopckoro ®dnora
Poccuu, HO ecTh pOOIEMBI. ...

Ilpouzeooumenvrnocme mpy-
oa — o0 00beM MPOAYKIIWHU, JCICH-
HbId Ha KOJIMYECTBO 3aTPAu€HHOTO, Ha
€ro MpOU3BOJICTBO TPyAa, WIH peaslbHas
yacoBas BbIpaOOTKa Ha OJIHOTO 3aHSITO-
ro. B Hameli ctpaHe B MocCjaeIHUE TOAbI
MOKa3aTeslb MPOU3BOAUTEILHOCTH HCUE3
U3 o(UIMAIBHON CTAaTUCTUKHU, MpEKpa-
TUJIach paboTa MO TUIAHUPOBAHUIO TIO-
BBIIICHHS IPOU3BOAUTEIBHOCTH Ha BCEX

YPOBHSX YIIPABJIEHHUs, HAUMHASA C Opra-

HU3ALMM, TIepecTan npornaradupoBaTh-

Cs1 TIEPEI0BOM OIBIT B 3TOH 00MacTh?.

HemHoro ucropuu

B »snoxy cymecrBoBanus Mu-
HUCTEPCTBA CYJOCTPOMTEIBHOW MpO-
MmbliuteHHoctu (MCII) Bonpocy moBbI-
IIEHUs IPOU3BOAUTEIBLHOCTH TpYyZa,
TEXHUYECKOIO YPOBHS JIFOOOTO IMPOMU3-
BOJICTBA YJESUIOCHh JOCTAaTOYHO MHOTIO
BHUMaHHMsI. B 4aCTHOCTH 3TH BOHPOCHI
10 CY/IOBOMY 3JIEKTPOMOHTAXHOMY IIPO-
W3BOJCTBY KypupoBaIHCh 6 IJaBHBIM
IPOU3BO/ICTBEHHBIM yIipaBieHueM. 1 o
TEM BpPEMEHAM TEXHHYECKUH YPOBEHBb
OTEUYECTBEHHOI'O CYJAOBOI0 AJIEKTPOMOH-
Ta)KHOTO TIPOU3BOICTBA ObLT OJIM30K, a B
psie cilydaeB OIepekal aHaJOTM4YHbIe
MIOKAa3aTeau Pa3BUTHIX B 00JacCTH CyHO-
cTpoeHus rocynapctB. OTpacieBoil UH-
ctutyT LIHWU cynoBoy 351€eKTPOTEXHUKHU
u texHonoruu (IITHUM COT) nocrosin-
HO BEN paboThl MO pa3pabOTKE HOBBIX
TEXHOJIOTUYECKUX IPOLIECCOB, HalpaB-
JIEHHBIX, MPEXE BCETr0, HA MOBBILIEHUE

IMPOU3BOAUTCIIBHOCTH BHoBB

Tpyna.
TOSIBJISIFOIIASICSL KAaOeNIbHAsT TTPOIYKITHS,

QJICKTPOMOHTAXHBIC H3ACIINA HAXOAU-

MitH pabounx mect // U'TAP-TACC:
HNudopmanmonnoe tenerpadHoe areHT-
ctBO Poccun. [DnekTpoHHBIi pecypc]. —

Pexxum noctyna: http://itar-tass.com/
ekonomika/822434

2 IlpoGnembl ONpeesieHNs] ¥ MOBBIIICHUS
NPOM3BOIUTEIBHOCTH TPY/a Ha MPe/-
npusitun // [atudan. [DnexTpoHHbIH
pecypc]. — Pexxum gocryma: http://Stan.ru/
wievjob.php?id=62
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JU OTPaXEHHUE B HOBBIX TEXHOJIOTHUSIX.
B Hory co BpemeHem muim pa3paboTKu
U HOBBIX OPraHU3ALMOHHBIX MPUHIIU-
OB BEACHUS DJIEKTPOMOHTAXKHBIX pa-
00T, KOTOpbIE KOPPECIOHIUPOBATIUCH C
npuHIUIaMu GOpMHUPOBaHUS Kopaleit
Ha OCHOBE TEXHOJOTUM, pa3padaThiBaec-
MbIx [{THUHW Texnonoruu cynocrpoeHus
(IIHMUN TC). Co3naBanoch HEOOXOmH-
MO€ JIJISl peau3aiiyi HOBBIX TPUHITUIIOB
MOCTPOUKH Kopalseil 31eKTpoodopy-
noBanue. OrpoMHOE BHUMAHUE YEIs-
JIOCh CO3JIaHUIO CHEIUATIM3UPOBAHHOMN
OCHACTKU U MHCTPYMEHTA JIJIsl BBITIOJTHE-
HUs pa0OOoT, CBA3aHHBIX C AIEKTPOMOHTA-
KOM Ha KOpaOJiIX W Cy/lax, a TakkKe s
BBITIOJIHEHUSI OTPOMHOTO  KOJIMYECTBa
paboT, BHITIOIHAEMBIX B IIEXOBBIX YCIO-
BUSIX Ha Oepery Ha sTarne npeaMOHTaX-
HOM TOJTOTOBKH IPOU3BOJICTBA, LIEXO-
BbIX 3aroToBok. [lepeHoc pabor B 1ex
TaK)Ke BEJ K MOBBIIIEHUIO TEXHUUECKOTO
YPOBHSI CYJIOBOTO 3JIEKTPOMOHTAKHO-
ro MPOU3BOJICTBA, T.K. TPYA B YCIOBHUSX
1exa Mpu HCMHOJb30BAaHUU CTallMOHAp-
HOW OCHACTKH C IMOBBIIICHHOW 10 OTHO-
HICHUIO K TIEPEHOCHOMY HWHCTPYMEHTY
IPOU3BOIUTEIHHOCTHIO 1aBal OOJIBIIYIO
3 PEeKTUBHOCTh U CHUXAJ MaTepualb-
HBIE 3aTpPaThl HE TOBOPS YK 00 YCIOBUSX
Tpyda SJIEKTPOMOHTAKHHUKOB, KOTOPBIE
CYILIECTBEHHO OTJIMYAIOTCA OT YCJIOBHUH

pabotsl Ha kopabiae. MHOTO BHUMaHUS

YAEIAI0CH MTPOU3BOACTBY MEPEHOCHOTO
CHELHAIN3UPOBAHHOTO  MHCTPYMEHTA.
Benuch paboTbl, CBSI3aHHBIE C MEXaHU3a-
UEH TAaKOTO TKEIOro py4yHOro Tpyaa,
KaK 3aTshkKKa CyJoBBIX Kabenei. Ot nep-
BBbIX pa3paboTok tuna «bypiak» npuii-
JIM K BapUaHTy J1€0E10UHOM 3aTsHKKU Ka-
Oernel, mpu 3TOM BCE BCIIOMOTATEIHLHOE
OCHAIICHUE KOMIUIEKCA [UISl 3aTsKKU
Ka0ejel, Kak-TO POJIbIaHTH JIMHEHHBIC
U YIJIOBBIE, 3aXBaThl KaOeJsi — KOHIEBbIE
U MIPOMEXKYTOUYHBIE TaKXke OBbLIN pa3pa-
0oranbl uHCTUTYTOM. Ilo pesympraram
OTBITHO-KOHCTPYKTOPCKUX PaboT BCeraa
COOTBETCTBYIOLIUM PELICHUEM OINpe/e-
JSIICS 3aBOJ, KOTOPOMY MPEIUCHIBAII-
Csl BBIIYCK MHCTpYMEHTa. Tak, Hampu-
Mep, AIEKTPOMOHTAXHOE MNPEINPUATHE
«Inexrpo-Panno-Asromaruka» (OPA) B
r. bonsiorn KamMens mmpon3BoMIIO BYJI-
KaHMU3aTopbl JUJIi PEMOHTA W CpalluBa-
HUS CYIOBBIX KaOemel, 3JIeKTPOMOHTaX-
Hoe npeanpuarue JPA B Komcomonbcke
Ha AMype BBIIYCKaJIO Harpy304HbIE
yCTpOMCTBA, [ OPHKOBCKOE 3JIEKTPOMOH-
TaxkHoe mnpeanpustue SDPA  ocBouiio
BBIITYCK HECKOJIbKUX E€IUHUIl AJIEKTPO-
MOHTaKHOTO HMHCTPYMEHTA, TAKUX Kak
ANEKTPONAsTIbHUKY, OTIEIbHBIX BHUIOB
IIPECCOBOIO0 HMHCTPYMEHTA; 3aBOJ B L.
benbiel (MongaBust) mpou3BOAMI TIpeEC-
ckiemu «Jloneny, B Anma-ATte U3roran-

JIMBAJICA UHCTPYMEHT C TUAPONPUBOIOM
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u T. 1. CepuitHoe NPOU3BOACTBO KOM-
IUIEKCOB MEXaHU3UPOBAHHOW 3aTSIKKHU
KaOenel Mpenoaaraioch OCyeCTBIATh
Ha DIIEKTPOMOHTAXKHBIX TPEITPUSTUIX
OPA, octaBmmxcs B Ykpause. C HeNbI0
yHU(UKAIMK TPOU3BOJICTBA U OOecIie-
YEeHHsI BBICOKOTO KauecTBa JIEKTPOMOH-
Ta)XHBIX Y3JI0B, U3TOTABIMBAIOIINXCS BO
BpeMsI TPEAMOHTAXKHOW TOATOTOBKH,
OBLT pa3paboTaH TUIIOBOM Psifl «pabounx
MECT», OCHAIIEHHBIX COOTBETCTBYIOLIUM
000py/IOBaHUEM, KOTOPBIC TO3BOJISIN
AIEKTPOMOHTAXHBIM MPEAIPHUITHSIM Ca-
MOCTOATENLHO, UCXOJS U3 CHEIU(BUKT U
00bEMOB MPOU3BOJCTBA, CO3AaBaTh He-
00X0IMMOE KOJIMYECTBO pabovMX MecCT
HEOOXOAMMOTo MPOopUIS U Ha3HAUCHUSI.
[IpakTtuueckn Bce pa3pabOTKU TEXHO-
JIOTUYECKON OCHACTKM U HMHCTPYMEHTA
ObLTM 3alIMIIEeHbl ABTOPCKMMHU CBUJIE-
TEIHCTBAMHU, KOTOPBIX HACYUTHIBACTCS
HECKOJIBKO JIeCSITKOB. MOXKHO C yBepeH-
HOCTBIO CKa3aTh, YTO CYIOBOE DJIEKTPO-
MOHTQ)XHO€ TMPOU3BOACTBO, B OCHOB-
HOM, OBUIO OCHAIIEHO HHCTPYMEHTOM,
pazpaborannbiM [THUM COT u BeImy-
ckaromuMces Ha npeanpustusax MCII B
JIOCTAaTOYHOM JUIsl TIPOM3BOJICTBA KOJIU-
yectBe. [Ipu 3TOM B 51000 pazpadboT-
K€ OCHACTKM Y4YMUTHIBAJach HEOOXOH-
MOCTh TOJyY€HHUs TapaHTHUPOBAHHOTO
Ka4yeCcTBa D3JIECKTPOMOHTAXKHOTO Yy3Jla U

9TO Ka4€CTBO, 3aJaBa€MO€ TCXHOJIOTH-

YECKMMH MHCTPYKLMSIMU OTPACIEBBIMU
crannapramu U ['OCT, oGecrnieunBaioch
B TE€UEHHE BCEro nepuoja padoThl UH-
cTpymenTa. Ha ocHoBaHuuM 3THX paspa-
OOTOK OCYHIECTBIISUIOCh MX BHEJIPEHUE
B JIEKTPOMOHTAXXHOM TMPOU3BOCTBE.
W, ucxons w3 3TOro, 3ME€KTPOMOHTAK-
HBIM TPEANPUITHIM TUIAHUPOBAIHCH
NOKa3aTeIu U BBIJABAJIUCH 3aJaHUS 110
MOBBIIICHUIO POU3BOAUTEILHOCTHU TPY-
na. Ha Tom sTane B yCIIOBUSIX INIAHOBOM
HSKOHOMUKH TOTEHI[MANa WHKXEHEPHBIX
CIIy0 DJIEKTPOMOHTAXKHBIX MpPEAINpH-
ATUA HE XBaTajo JUIsl TOTO, 4TOOBI ca-
MOCTOATEIILHO pa3padaTbiBaTh TEXHO-
JIOTUYECKHE MPOIECCHI C MPUMEHEHUEM
CJIOKHOM OCHACTKH U UHCTPYMEHTA, TEM
0osiee 4TO B pAJlie CIIy4aeB OCHACTKY U
UHCTPYMEHT HEOO0XOAUMO OBUIO TaKxke

pa3paboTars.

(0 peajnuaX CCroaHAlIHero JHs

Crapplii UHCTPYMEHT M OCHAcCT-
Ka, TPEeXJe BCEro MPECCKICIIH, BbI-
paboTanu CBOM pecypc M OKa3alluCh B
MeTayioaoMe. A Bellb UMEHHO K dTOMY
WHCTPYMEHTY TIPEIbSBISIIUCH U TIPEIb-
SBIISIFOTCS CaMble BBICOKHE TpeOOBaHUs
C Ienbl0 00ecreyeHus: KauecTBa KOH-
TAaKTHBIX COCAMHEHMI, TaK KaK OT Ka-
YeCcTBa

SJICKTPUICCKHX COGI[I/IHCHI/Iﬁ

3aBUCHUT Oe3aBapuiiHas W HaAEKHAsS pa-
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00Ta PNEKTPUUYECKUX IIeNed Kak B cxe-
Max OCBEUICHUS U BEHTWIALINH, TaK U B
CHUCTEMaX MHUTaHUS C OOJBIIMMH TOKa-
MU, CUCTEMAaxX YIIPABIICHHUS U BOOPYXKe-
HUS, aHTEHHBIX yCcTpoucTBax. TexHoo-
TUYECKUE MPOLIECChl HA MOHTAK BHOBB
pa3pabarbiBa€MbIX W BBITYCKAIOIIUXCS
Ka0eJieil Terneph BBITYCKAIOTCS TEXHOJIO-
TUYECKUMU CITYKOaMU 3JIEKTPOMOHTAXK-
HBIX NpeanpusTuii. Panbine nmro0bie pas-
pabOTKH TEXHOJIOTMYECKUX IPOIECCOB
CONPOBOXIATUCh MPOBEACHUEM MEXK-
BEJIOMCTBEHHBIX HCIBITAHUM, BKJIHOYAS
pecypcHble, U Jr00asi TUIOBasi TEXHO-
JIOTUYECKass UHCTPYKIUS MOCJe MPOBe-
nennss MBU nonyuana ogobpenne «Pe-
ructpa CCCPy», cornmacoBaHue BOCHHOM
IIPUEMKHU U PACIPOCTPAHSAIACH B CBOEM
JNEUCTBUU Ha BCE 1I€Xa U DJIEKTPOMOH-
taxkuble npennpuaruss CCCP. Teneps
UCIIBITAHUSI 3aKAHYMBAIOTCA HAa YpPOBHE
TUTIOBBIX WJIM KBaJu(UKAIIMOHHBIX Ha
0a3ze 000COOJNICHHBIX TpeanpusThii 6e3
IPUBJICUCHUS CTOPOHHUX MpEANpHUs-
THA U KOHTPOJIBHBIX Opra”oB. OTcrona
CTAHOBUTCS TOHSTHBIM, MOYEMY OOJIb-
IIMHCTBO KOHCTPYKTUBHO-MOHTa>KHBIX
y3JI0B TpEAyCMaTpuBalOT MPUMEHEHUE
CTaphIX  pa3pabOTKU  CEMUACCATHIX-
BOCBMUJECATBIX T'OAOB MPOIILJIOT0 BEKa
matepuaioB. K TakoBbIM OTHOCSATCS
KOMIAyH/Ibl, H30JISIIIUOHHBIE MOHTAaX-

HBIC MAaTCpHUaJIbl, JIAKHW, KJICH W T.II. Ta-

KUM 00pa3oM Kaxaoe MpeanpusiTue
MMEET CBOU TEXHOJOTMHU — TEXHOJOTHHU
CETOJIHSIIIHErO HS U HUKTO HE 3auHTe-
pecoBaH B IIporpecce.

PbIiHOYHAs1 SKOHOMUKA MpUBEJIA K
TOMY, YTO TIOJIKW Mara3uHOB 3aBaJICHbI
AJIEKTPOMOHTAXXHBIM ~ MHCTPYMEHTOM,
B TOM YHUCJI€ U PA3JIUYHBIMU MPECCKIIE-
11aMU OT pa3HbIX npousBonurenen: Ku-
tail, ['epmanusi, Opannus, CILIA u np.
dopmMa ONpPECCOBKU «KBAApPaAT», «IIe-
CTUTPAHHUK», TONEPEUYHbIE <JIYHKH»,
OIIPECCOBKA B BUJIE «TOYEK» — OTO BCE
MOXKHO YBHJIETh B TOPTYIOLIUX MHCTPY-
MEHTOM (pripMax v Mara3uHax.

KaGenbHasi TIpPOMBINIIIEHHOCTD,
ONTHUMU3UPYsl MarepuaibHbIE 3aTpPaThl,
BBEJIA HEKOTOpPbIE M3MEHEHUS B KOH-
CTPYKLIMIO TOKOBEIYIIMX JKUJI, B YaCTHO-
CTH, TENEPb TOKOBEAYIIasi MHOTOIIPOBO-
JI0YHas )KuI1a GOPMUPYETCS U3 TPOBOJIOK
pasznuyHoro auameTtpa. Jlannoe o0cTos-
TEJIBCTBO MO3BOJISIET NOJIy4YaTh IIPU OJU-
HAKOBBIX JJIEKTPUYECKUX Mapamerpax
KUJIbl (CONMPOTHUBJICHUE OJHOTO METpa
TOKOBEIYIIEH >KWJIbl) MEHBIIUMN €€ aua-
METp, OoJblLIee 3alOJHEHUE MPOCTPaH-
CTBa BHYTPU ONHUCAHHOW OKPYKHOCTH
KWIbI, YTO NMPUBOAUT K U3MEHEHUIO Ka-
YeCcTBa OMPECCOBAHHBIX KOHTAKTHBIX CO-
€IMHEHMH, TaK KaK HAKOHEYHUKHU ObLIN

pa3paboTaHbl U J0 CUX MOP M3TOTABIIU-

BAIOTCS NOJ KOHCTPYKLMIO U Pa3Mepbl
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TOKOBEAYIUX KUl 0e3 yuéra OnTUMU-
3anuu ux Habopa. dopma omnpeccoBku
U pa3Mephl TakKe ObUIM COPUEHTUPOBA-
Hbl Ha CYIIECTBYIOLIME HAKOHEUHHKU U
XKUJIbI, 4TO U ObLT0 oTpaxeHo B [OCT.
3auMCTBOBaHUE TEXHOJOTUI U3
JIPYTUX OTpaciiell MPOMBIIIJIEHHOCTH
TaKXke 1a€T pe3yybTrar U B OCHOBHOM He-
raTuBHbIM. Tak, HampuMmep, HCIOIb30-
BaHHE B TOKOBBOJAX BCTAaBOK Ha OCHO-
BE€ CTEKJIA, KOTOPbIE HCHOJIb3YIOTCS B
ABHAI[MOHHOM MPOMBIIIJIEHHOCTH U IS
HYX]J KOcMoOca, TpeOyeT NpUMEHEHHs
IIPM MOHTa’K€ TOKOBBOJIOB CII€IIUAIbHO-
ro MPECCOBOTO MHCTPYMEHTA C TOUYEY-
HOH orpeccoBKoil. OQHAKO B YCIOBUSX
KopalJisi, Korja Mmocjie MPOBEICHUS TH-
IPaBINYECKUX HCIBITAHUN TOKOBBO-
OB TpeOyeTcs ynajleHue HeUTpanabHOU
KUJKOCTU C HU3OJISILUOHHBIX TOKPOBOB
TOKOBEYLIMX KHWJI, YTO OCYIIECTBIISIET-
Cs1 BETOUIBIO IYTEM MPOTATUBAHUS TaM-
MOHA 10 BCEW JJIMHE KUJIbl, HAUUHASI OT
BCTABKH, TPOUCXOJIUT PA3pYILLICHUE KOH-
TAKTHOTO COEJIMHEHUSI M0 MECTY OMpeC-
COBKH, HUJia MOINPOCTY BbIIEPTUBAETCS
U3 THE3/1a. JDTO TOBOPUT O HU3KOM Ka-
YECTBE JAHHOIO AJIEKTPOMOHTAXHOIO
y3Jla © HECOOTBETCTBUU €r0 TPEOOBAHU-
sm 'OCT. U takux ciiyyaeB MHOIO JJis
TOTO, YTOOBI TOBOPUTH O HEJOCTATOUHOM
Ka4ueCTBE y371a U O0ECIEYCHUH HU3KOU

HAaJIEKHOCTHA TaKOU TeXHOoJIoruu. He BBI-

yCKaloTCad «paboure MecTa» 3IIEKTPO-
MOHTQ)XHUKOB JIJISI 1IEXOBBIX 3arOTOBOK.
Crapbie «paboume MecTa» HE MOrYyT
NOJJICP>)KUBATECA B HOPMAJIbHOM  CO-
CTOSSHUM H3-3a IPEKpPaLICHUsl BBIMYyCKa
CHEIUATM3UPOBAHHOTO MHCTPYMEHTA |
OCHACTKH.

B pamkax omnoil u3 Qenepaib-
HBIX MPOrpaMM TOTOBWJIHUCH IpPENJIokKe-
HUS1, KOTOPbIE MOTJTU O IEHTPATM30BAHHO
CHSITh IPOOJIEMBI KauecTBa y3JI0B OKOH-
[IeBaHus TOKOBeAymux xui. [lpenro-
Jarajioch MPOBECTU MOJHOMACIITAOHbIE
UCCIIeIOBAaHUs 0CO00 OTBETCTBEHHBIX
AJIEKTPOMOHTAXXHBIX y3JIOB Ha COOT-
BercTtBrue ux Tpebosanusm ['OCT. [lpu
ATOM MpPEANoNarajoch HMCCIEN0BaTh M
BJIMSTHUE HA KaYECTBO TAKUX y3JIOB UMe-
IOLLErocs Ha PhIHKE U BBITYCKAIOIIETOCS
3a pyOexoM dIIEKTPOMOHTAXKHOTO HWH-
CTPYMEHTA, B TOM YHCJIE U KUTAHCKOTO, C
TeM, YTOOBI O(DUIIHAIBHO Y3aKOHUTH €r0
CTaTyC B CYJOBOM 3JIEKTPOMOHTAKHOM
npousBojcTBe. OHAKO B 3TOM BOIPOCE
NoJJeprKKa He OblIa OJyY€Ha U BOIIPOC
ocTaics 6e3 orBera. KauecTBo KOHTaKT-
HbIX COEIMHEHUM OKa3aJoCh HA COBE-
CTH DJIEKTPOMOHTAXHBIX MPEIPUSITUH.
Xotsa kak rooput Hau IIpesuaent «B
HacTosee Bpemsi Poccusi rotoBa mpu-
MEHATh 3apyOexHble OOOPOHHBIE TEX-
HOJIOTHH, HO (hopMaT COOPOUYHBIX Mpe/I-

npusituii B cepe OIIK HemomycTum.
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HeobOxonumo B mepByro odepeap pa3Bu-
BaTh COOCTBEHHOE MPOU3BOACTBO. [Ipu
ATOM TaM, 7€ UHOCTPAHHbIEC MAPTHEPHI
COIJIAaCHBI UATH C HAMU BMECTE, HEOO-
XOIMMO 3TO MCHOJIb30BaTh. B npumene-
HUU UHOCTPAHHBIX HapaOOTOK, 3HAHUI U
ONbITAa HET HUYETO 3a30pHOT0. Hapsny ¢
3TUM c037aBaTh B Poccun OTBEPTOUHBIE
IPOU3BOJCTBA IO BBIYCKY aHAJOrOB
WHOCTPAHHOW TEXHUKH U BOOPYKECHUU
Ha OCHOBE MMIIOPTHBIX y3J10B, KOMILUIEK-
TYIOLMX U arperatoB HEAOIYCTHMO.
[Ipe3uieHT Ha3BaJ TAKy10 MOJENb
TYIIUKOBOM U 3asIBUJI, YTO BECh LIMKJI — OT
pa3pabOTKH 10 CEpUUHOrO BBIMYCKA U
MIOCTAaBOK KOMIUIEKTYIOIIMX — HE00XO-
IUMO pasBopauuBarh B Poccun. Takon
NyTh SBJISIETCA TApaHTHEN TEXHOJIOTH-
YeCcKoM, OOOpOHHOM W HAIIMOHAIBHOUI
oe3omacHocTy’, ormeTi Biagumup Ily-
TUH. DTOT TE€3UC OTHOCUTCA U K CYIOBO-
MY 3JIEKTPOMOHTAKHOMY ITPOU3BOJICTBY.
Bwmecre ¢ Tem, npeHeOpeKUTEIb-
HOE OTHOULIEHUE K TEXHOJOTHUSIM CYJIO-
BOT'0 AJIEKTPOMOHTaXa MPO3BYYajo U B
BBICTYIUIEHUSIX OTIEJbHBIX YYAaCTHHKOB
HayuyHO-TexHH4eckoro cosera (HTC)

O0beTMHEHHON CynocTpouTeabHOU

3 B. Ilytun: HyxHo ynpocTuts npu-
XOJ] YaCTHOTO OHM3HEca B «00OPOHKY» //
PocOu3HeckoHCANTHHT: HHPOPMALIU-
OHHOE areHTCTBO. [ DNEeKTPOHHBIN pe-
cypc]. — Pexxum nocryma: http://top.rbe.ru/
economics/31/08/2012/667381.shtml

Kopnoparuu (OCK), coctosiBiierocs B 9
HOs10pst 2010 r. Ha HayuyHO-TEXHUYECKOM
coBere B Jokiane «COBpEMEHHBIE Tpe-
OOBaHUSA K KaOCJIBHOW MPOIYKIIMH U K
TEXHOJIOTUU DJIEKTPOMOHTAXKHBIX pa-
00T» OBLIO MOAYEPKHYTO, YTO 3aja4a
CO3/IaHUSI MHCTPYMEHTa, OOEeCIeUCHUs
€ro BbIITyCKa C XapaKTEPUCTUKAMU, OTBE-
yatomumu Tpedoanusm ['OCT, sBusier-
Csl 1aJK€ MEXKOTPACIEBOU. AKTYaJIbHOCTb
Y BO3MOXKHBIE ITyTH PEIICHUS TPOOIEMBbI
HAIUIU CBOE OTPAXKEHUE B MPOTOKOJIE 3a-
cenanust HTC OCK Ne21 o1 09.11.2010r
[Iponuio Tpu ¢ MOJOBUHOW roja ¢ MO-
MEHTA MPUHSTUS 3TOTO PEIICHHUs, a pe-
3yJIbTaToOB HET. HU B OJHOM M3 LIEJIEBBIX
IporpaMM CyIOCTPOCHHSI JaHHBIE BO-
IPOCHI HE HALIM Ja)Ke MaJeHIIero oT-
pakeHusl.

KoHeuHo, HM y KOTO HE BO3HHKA-
€T COMHEHUU JOMYyCTUMOCTb MPUMEHE-
HUS [PU BBIIIOTHEHUU 3JIEKTPOMOHTAXK-
HBIX Pa0OT CEKTOPHBIX HOXKHUIL, KJIEIIeH
JUISL CHAITUSI U30JISILIUU, MOHTAXHBIX HO-
KeH 715 pa3esiku kabenen, ciiecapHoro
UHCTPYMEHTA U IIp., T.K. C UX IIOMOULIBIO
TPYAHO TOBJIMATH HA CHUXKEHUE Kaue-
CTBa BBINOJHEHHUS 3JIEKTPOMOHTAKHbBIX
paboT, HO BO3MOXKHO /AK€ B ATOM CIIy-
yae, ecJM crenuanbHo AooduBathesa. Ho
HaJIeEMCsl Ha TO, YTO Ha AIEKTPOMOHTAX
B YCJOBHSIX KOpaOJis MPUXOAST MOIro-

TOBJICHHBIC, ITPOMICIIINC O6y‘-ICHI/I€ 10

Issues of marine wiring production



70 Economics: Yesterday, Today and Tomorrow. 5°2014

JNEUCTBYIOIIUM TEXHOJOTMYECKUM HWH-
CTPYKIHSM PaOOTHUKH, U XOPOIIO, YTO
XOTsI Obl 3TO HE YTPAu€HO B CYIOBOM
AIIEKTPOMOHTAXKHOM ITPOU3BOJICTBE.

“d cumrar, 4TO 3amaYer rocy-
napctBa B mnociuennue 10-12 jmer ObuIO
BBIPBAThCA W3 HUILETHI, YTOOBI HAIIU
JIONU CTalld TOJy4aTh OOJBIINE JIEHb-
ru. Cellyac HalIM CpegHuE 3apabOTHbBIE
I1aThl aOCOJIIOTHO COIMOCTAaBUMBI C 3a-
paboTHOI 11aToM Jroziel B cTpaH B Boc-
TouHOM EBporie... 1 Tenepb HaM HY)HO
CKOHIIEHTPUPOBAThCSA MMEHHO Ha IMpo-
U3BOAMUTENIbLHOCTU Tpyaa. Ho aTa 3amaya
B MIOJIHOM MEpPE HE PEIIACTCs U3 BOT ATUX
KaOWHETOB (MMeeTCs BBUJY KaOMHETOB
[IpaBuTenncTBa)”’, — CKazajd MpeMbep-
munuctp [.A. Mensenes.

[To ero MHEHHUIO, 3TO 3a1a4a s
roCyJIapCTBEHHO-YAaCTHOTO MapTHEPCTBA
B LIMPOKOM cMbIce cioBa. «IIponsBoau-
TEIBHOCTBIO TPY/A JOJKHBI 3aHUMATHCS
npencraBurenu ousHeca... [loromy uro,
€CJIM YeJIOBEK 3aHUMAEeTCs OM3HECOM, OH
JOJKEH MPEX/I€ BCErO HABECTU MOPSAI0K
y ce0sl Ha TTPOU3BOACTBEY.

Crnenyer OoTMeTWTh, YTO B Ha-
CTOsIIIEE BPEMSI BCE DJIEKTPOMOHTAXKHBIE
OpEeANpUsITUS UMEIOT CTaryC HE TOCy-
JApCTBEHHBIX, a AKIIMOHEPHBIX OOIIECTB
CO CBOMM KallUTaJOM M CBOUM YTMpaB-
nenueM. [loaTomy mosnararbcs Ha rocy-

AapCTBCHHYIO NOAJACPIKKY B ACJIC ITOBLI-

IIEHUS] [TPOU3BOIUTEIBLHOCTU TPYAA HE
MPUAETCH.

Pa3BuBaThCs 1 BKIJIAIbIBATh J€Hb-
I TOJIBKO B OCBOCHHME HOBBIX M3IEIUMN
MO’KHO TOJIBKO IPU HAJIMYUU CIIPOCa Ha
MPOAYKIMIO YK€ Ceryac, a HE B JAJIIEKON
nepcrnektuBe. Tem Ooznee 4yTo cienyeT
YUUTBIBaTh JUIMTEIBHOCTh IPOU3BOJI-
CTBEHHBIX LIMKJIOB MOCTPOUKH KOpaOIs.
Benp gopmyny «Kamurana» HUKTO He
OoTMEHsUI. YeM Kopoue LUKII B BbIpaxke-
HUU «IEHbIU-TOBAp-IC€HBIM» TEM BbI-
rogHee npennpusAtuo. I[loatomy Top-
rOBO€ MPEANPUSATHE, WU TPEANPUITUE
HUYETO HE MPOU3BOJAIIEE, a PEeaAN3yIo-
niee NpOAYKILHIO, KOTOpas JIErKO Ipo-
MAércs, BCErAa B BBIMTPBINIE. Takomy
IPENNPUSTUIO HE CTpalTHa UHQIAIUS U
IPOYME BSUIO TEKyIIME mpouecchl. Bceé
cpa3y OTCJIEKUBAETCS LIEHOW, MO0 KOTO-
pol OHO peanusyer ToBap. OTcTaBaHue
noTpebsieHus: MPOAYKIIMU B CyI0CTpOe-
HUU OT MOMEHTA €€ OCBOEHUS U BBIIY-
CKa MOYET COCTABJISITh HECKOJBKO JIET.
Benb cHavana npogaykuust A0dxKHA ObITh
3aJI0KEHA B MPOEKT, a MOTOM MPOUIET
enié Macca BpEMEHH I0Ka Cy103aBOJ 3a-
Ka)KET ATy HOBYIO MPOJIYKIIUIO U BCTPO-
uT e€ B Kopabsb. OTCrofa BBIBOJ: JIIO-
0asi HOBasi MPOMYKIHUS JIOJDKHA HMMETh
MHOTO(QYHKIIMOHAJIbBHOE ~ Ha3HAYEHHE,
YTOOBI HCIOIB30BATHCS Cpa3y IMOcCIe

OCBOCHUS MPOU3BOACTBA B APYIruUxX OT-
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paciiix MPOMBIIUIEHHOCTH C MEHBIIUM
IPOU3BOJICTBEHHBIM IIUKJIOM, B TOM YHUC-
Jie IpU PEMOHTaX M MOJEPHU3AIINH, T.€.
BBINYIIIEHHBIN TOBAp Cpa3y JOJIKEH MPH-
HOCHUTH TpuObLIb. W 3aHATHE KaKUMU-
TO KaOeJbHBIMU KOPOOKaMH aHaJOTaMHu
mBeackor ¢upmel «MCT», HaBepHoOE,
HEe uMeeT cmbiciia. OpUEHTUPOBATHCS
TOJIBKO Ha CYIOCTPOCHHE, HECMOTPS Ha

IMAPOKUC IICPCIICKTUBLI, TAKKE OIIACHO.

O HeKOTOPBIX 0COOEHHOCTAX
CYI0BOI'0 JIEKTPOMOHTAXKHOTO

MPOU3BOACTBA

Bo3Bpamasicb K pELICHUI0 TOU
3amaum, Koropas craButTcsa IIpesuueH-
toM u IIpaBurensctBomM PP, B uwactu
YBEJIIMYEHHSI TPOU3BOIUTEIBHOCTH TPY-
na k 2020 rony B 1,5 pasa, cinenyer ot-
METHTb, UTO HE Kaxaas paboTra 1mojasep-
raeTcsi MEXaHu3aluu U aBTOMaTU3aluu.
Tsok€npld pydyHOU TpPyA W paHbLIE CO-
NyTCTBOBAJI CYAOBOMY 3JIEKTPOMOHTA-
Ky. M3 mpou3BOACTBEHHOrO Ipolecca
HEJb35 BEIOpAchIBaTh NOJArOTOBUTEIBLHO-
3aKJIFOYHUTEIIEHOE BpEMs, BpeMs Ha Iie-
PEYCTaHOBKY M NEPEHAIaJIKy OCHACTKU
u T.11. Ecii, HanpuMep, rOBOPUTh O Me-
XaHU3WPOBAHHOM 3aTsKKE KaOelel, TO
CJIEJlyeT YYWUThIBaTb OCOOEHHOCTH TeEX-
HOJIOTUH 3aTSKKU Kabenel Ha Kopaoisix,

KaK TO:

— 3arskka KkaOeneil Npou3BO-
JUTCS B ONPEIeTIEHHOM HOPMAaTUBHBIMU
JOKYMEHTaMH TOPSIAKE — TI0 OUepeisiM,
0 IMy4KaM U B CTPOTOM COOTBETCTBUHU C
npaBuwiaMu (GOpPMHUPOBAHUST KaOETbHBIX
Tpacc U CXeMaMH 3aTsKKHU;

— ITocTaBka kabenen i 3aTsK-
KU JaK€ B HbIHEIIHEE BpeMs JlajieKa OT
COBEPILEHCTBA U HE MOATAETCs TpeOoBa-
HUSIM OYEPENHOCTH;

— KabenbHast cetb kopaOnsi He-
OoObIUYalfHO pa3BETBIICHA, a HAYaJlO0 3a-
TSOKKA (IYHKT MOAayu Kadelys) MOXKET
HaXOJUThCSI B Pa3IMYHBIX MECTaxX IO OT-
HOILIEHUIO K CTPYKType Kopalis;

— Ilepenananka cucTeMsl 3aTsK-
KU U IepeHoca 00opyqoBaHUs 3aHUMa-
€T JIOCTaTOYHO MHOI'O BPEMEHHU U Yallle
BCET0 BBIUTPHIIIA 10 BPEMEHH BBITIOJIHE-
HUSl paboT, CBA3AHHBIX C 3aTSHKKOM Ma-
TUCTPAJIbHBIX KabOenel, HeT. T.e. B 3ToM
cllydae TMOJIy4aeTcs, YTO CHMXKAETCS
J0J1s1 TSOKENOTO PYYHOTO TPy/Aa, TaK Kak
KOJIMYECTBO AJIEKTPOMOHTAKHUKOB Ha
JVHAM 3aTSHKKA MOXKET OBITH COKpaliie-
HO.

Ecmm paccyxnmare panee, TO
MOXHO MpPEINOJI0KUTh, YTO Ha KoOpa-
OJie B cpepe 2IeKTPOMOHTaKa MPOU3BO-
JIUTEIBHOCTh TPyJa MOXKHO TOAHSTH B
OCHOBHOM 3a CUET CHUIKECHUSI HEIPOU3-
BOJUTEIIbHBIX 3aTpaT (IEPEKYpPOB, BHICO-

KOTO KaueCTBAa KOHCTPYKTOPCKOW IOKY-
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MEHTAIUU, 4YTOOBI AJIEKTPOMOHTAXKHUK
HE HCKaJl OTCYTCTBYIOIIYIO HH(pOpMa-
IIAIO M T.11. ). Tak:ke He0OXOAMMO CHUKATh
NOATOTOBUTEIBHO-3aKIIOUYUTEIbHOE
BpeMsi. CTpyKTypbl oOecrieueHusi ObiTa
JUIs. paOOTHHUKOB JOJIKHBI OBITH OJIHKE
K 00BEKTYy, paOOTHUKHU HE JIOJIKHBI CTO-
SATh B OYEPENISIX B CTOJIOBBIX, KJIaJIOBBIC
MaTepuaibHble, KOMIUICKTallMU U WH-
CTPYMEHTA, TaK)Xe JIOJDKHBI OBITh IIPH-
OJIM>KEHBI K KOPaOit0. A BO3MOXKHO JIU
3TO, €CI JIF0OOE AJICKTPOMOHTAXKHOE
NpEeANpUsITUE SIBIISIETCS apeHIATOPOM
IJI0IIAIeH U MOMEIICHUN Yy Cy103aBo1a?
OCHOBHOI € ynop B MOBBIIICHUU MPO-
U3BOJIUTEIILHOCTH TPY/Aa C y4ETOM CIIO-
YKUBILIEUCS CTPYKTYPBI U TPUHSATHIX KOH-
CTPYKIIUH DJICKTPOMOHTQKHBIX Y3JIOB
cieayer 3a cuéT mepeHoca paboT B Iie-
XOBBIC YCJIOBHS, TJI€ MOKHO ITPUMECHSITH
CTallMOHAPHYIO BBICOKOITPOU3BOAUTEb-
HYI0 OCHACTKY U B YCIIOBUSX KOM(DopT-

HBIX JJ11 pAOOTHUKOB.

3akJaoueHue

1. be3 mupokoro BHEAPEHUS B
CY/I0BO€ 3JIEKTPOMOHTAKHOE IIPOU3BOJI-
CTBO CPEICTB MEXAHU3ALMHU 3aMETHOE
MOBBIIIEHHE TPOU3BOJUTEIBHOCTH TPY-
Jla HEBO3MOXKHO, a HEOOXOIUMBIE ISt
OCBOEHUSI O0BEMBI AIEKTPOMOHTAKHBIX

paboT MOTYT OBITH OCYIIECTBIIEHBI TOJIb-

KO 3a CUET MPUBJICYCHUS JIOTIOJTHUTEb-
HOM pabovelt CHUIIBI.

2. C uenpr0 CHWXKEHHUS YPOBHS
3aTpaTr Ha U3TOTOBJIEHUE CIICIIMAIBHOTO
WHCTPYMEHTA JIJISl DJICKTPOMOHTAKHBIX
paboT HEOOXOAMMO BBHITIOJIHUTH PAOOTHI
110 OTIPEAEIICHUIO Ka4eCTBa 0C000 OTBET-
CTBEHHBIX JJIEKTPOMOHTAKHBIX Y3JIOB,
BBITIOJTHSCMBIX UMCIOIIMMHUCS Ha PHIHKE
MHCTPYMEHTOM U OCHACTKOM.

3. Heo0xoaumo B CpOuHOM MOPSIJI-
K€ TIOBBICUTH KYJIBTYpPY DJIEKTPOMOHTAXK-
HOTO TIPOU3BOICTBA, TIOAHATH AUCIUTUTUHY
Tpy/ia, 00ECIeUnTh CTAOMIILHOCTh PA0OThI
CITy>k0 MaTepuarIbHO-TEXHUYECKOTO CHA0-
KEHUS Ha MPEIPUATHSIX.

4. JIONOJHUTEIbHLIM HCTOYHU-
KOM TIOBBIIICHUS TPOU3BOIUTEIHLHOCTH
Tpyda B CYAOBOM 3JIEKTPOMOHTAXKHOM
IIPOU3BOJICTBE MOXET CTaTh JKECTKas
LHEHTpaJM3alusi B BOIpoce pa3padbor-
KU W YNOPaBICHUS TEXHOJOTUYECKUMU
WHCTPYKIUSMHU, KOTJa CIWHBIA KOJI-
JIEKTUB TIPO(ECCHOHANIOB, HCHOIb3YIO-
mui [T-TexHomoruu, CMOXKET CO3/1aBaTh
BECh KOMIUIEKT HEOOXOIUMBIX CPE/ICTB
(texnonoruueckue mporeccol, K] Ha
KOHCTPYKTUBHO-MOHTa)KHbBIE y3JIbI,
K/ Ha peranmu 18 KOHCTPYKTHBHO-
MOHT)XHBIX y3JI0B U T.I1.) U pacipocTpa-
HSThH TIEPEIOBOM OMBIT B COBOKYITHOCTH
C COOTBETCTBYIOIIUM WHCTPYMEHTOM M

OCHACTKOM.
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Abstract

Russian government issues a challenge before enterprises of a substantial in-
crease in labor productivity in all areas of production. This implies intensifica-
tion of production, including its individual branches. However, in some types
of work such as the marine wiring production, the task is very problematic due
to a number of factors. It is known that the use of dodged up equipment in the
performance of wiring activities on the ships contributes to increased productiv-
ity. However, many types of general industrial dodged up equipment cannot be
applied in vessels due to the nature of the marine wiring production. Transfer
of a substantial work size from the vessel to the workshop conditions is impos-
sible in most cases. Furthermore, the structure of wiring production, having
been in existence in 70-80 years, in the form of sub-sectors and providing for
industry research institutes, where was formed the potential of professionals
who worked on the world-class standard techniques and procedures and the
necessary equipment for their implementation, ranging from single equipment
to engineered workstations, now is obliterated. The professionals who remained
at work in order to maintain the status in the post-perestroika period, forced to
switch to the production and supply of sophisticated products of its own design,
since the system of production engineering has been disrupted as well. Numer-
ous wiring companies now independently perform the work, mostly without in-

strumentation of production process with dodged up equipment. For this reason,
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the manual labor began to dominate in wiring works again like in the 60s of the

last century, which affects the timing of the construction of boats and ships.

Keywords

Labor productivity, shipboard electrical production, new technologies, mechani-

zation, automation, material costs, guaranteed quality, market economy, crimp

tool, cable industry, current lead ship, current-carrying conductor, ship current

lead, United Shipbuilding Corporation, commercial enterprise, capital, inflation.

"Our plans. They involve the
creation and modernization of 25 mil-
lion modern jobs until 2020 and, most
importantly, the increase of productiv-
ity by 50% in 5 years'"'

Introduction

Sufficiently

which is supposed to solve our govern-

ambitious  goal,

ment. However, let's get back to the real-
ity and to the matter of the question of
such insignificant on a national scale,
but very important area, as marine wir-
ing production. Wiring work starts at a
sufficiently high degree of completion
of the ship and therefore on the critical
path of its construction. Very often wir-
ing work determines the vessel delivery

1 "Medvedev: by 2020 Russia will be
created and modernized 25 million jobs"
["D. Medvedev: K 2020 godu v Rossii
budut sozdany i modernizirovany 25 min
rabochikh mest"], ITAR-TASS: Russian
News Agency, available at: http://itar-tass.
com/ekonomika/822434

date. Russian Government assigned a
task to recreate the Russian Navy, but
there are some problems...

Labor productivity —a total output
divided by the amount of time spent on
its production, or real hourly output per
worker. In recent years, in our country the
productivity indicator has disappeared
from official statistics, stopped planning
work on the performance improvement
at all standards of management, starting
with organizations, best practices in this

area ceased to be promoted-.

Some background

In the era of the Ministry of Ship-
building Industry (MSI), the question on

improving the productivity of labor, tech-

2 "The problems of determination and
improvement of workforce productivity in
the enterprise" ["Problemy opredeleniya
1 povysheniya proizvoditel'nosti truda
na predpriyatii"], Pyatifan, available at:
http://5fan.ru/wievjob.php?id=62
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nical level of any production was given
much prominence. In particular, these is-
sues of marine wiring production were
supervised by 6th main production office.
In addition, at that time the technical lev-
el of national marine wiring production
was close, and in some cases ahead of
similar indicators in developed countries
in the field of shipbuilding. Sectoral re-
search institute of the Central Scientific
& Research Institute of Marine Electri-
cal Engineering and Technology (CSRI
MEET) has been constantly working to
develop new technological processes
aimed primarily at improving the work-
force productivity. Reappearing cable
and wiring products have been embodied
in the new technologies. in tune with the
times were the developings of new orga-
nizational principles of conduct of elec-
trical operations, which corresponded
with the principles of formation of ships
based on technologies developed by the
Central Scientific & Research Institute
of Shipbuilding Technology (CSRI ST).
New necessary electrical equipment has
been created for the implementation of
new principles of shipbuilding. Great
attention paid to the creation of special-
ized equipment and tools to perform
work connected with the wiring on ships
and vessels, as well as to perform a huge

amount of work performed on the work-

shop conditions, onshore, at pre-installa-
tion working up stage, craft workpieces.
A transfer to shop operation also led to
an increase in the technical level of pro-
duction of marine wiring, since the work
in workshop conditions using a fixed
equipment, with improved productivity
relative to a portable instrument, pro-
duced a greater efficiency and reduced
material costs, not to mention the work-
ing conditions of construction electri-
cians, that differed significantly from the
conditions on the ship. Much attention
was paid to the production of specialized
portable instrument. Such operations as
marine cables tightening were conducted
with the mechanization of heavy manual
labor. From the first engineering as "Bur-
lak" came to winch cable tightening,
herewith all accessories of the complex
for cable tightening, such as linear and
angular roller conveyors, end and transi-
tory cable grabs — have also been devel-
oped by the institute. According to the
results of the R&D project, the plant has
always been determined by the relevant
decision, to whom the release of tool
was accountered. For instance, the wir-
ing company "Elektro-Radio Avtomati-
ka" (ERA) in Bolshoy Kamen produced
vulcanizers for repairing and splicing of
shipboard cables, wiring company ERA

in Komsomolsk-on-Amur produced load
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devices, Gorky wiring company ERA
has mastered the production of several
units of wiring instrument, such as elec-
tric soldering irons and certain types of
press tools; the plant in Balt (Moldova)
produced crimp tools "Donets", fluid-ac-
tuated tools were produced in Alma-Ata,
etc. Serial production of complexes of
mechanized cable tightening supposed
to be implemented by wiring companies
ERA remaining in Ukraine. In order to
unify production and ensure high quality
of electrical components, manufactured
during the pre-installation working up,
there has been developed a model num-
ber of "working areas", equipped with
the appropriate tools, which allow wiring
companies independently create enough
jobs of required profile and appropria-
tion, based on the specifics and volume
of output. Virtually all elaboration of
production accessories and tools were
protected by copyright certificates, which
accounted several dozens. It may safely
be said that the marine wiring production
was mainly tooled up by the instruments
developed by CSRI MEET and produced
at MSI enterprises in sufficient quantity.
In addition, in the development of any
equipment, the necessity in guaranteed
quality of wiring modules was taken into
account. And this quality given by pro-

cess instructions, branch standard and

GOST, was provided during the whole
period of the tool operation. On the ba-
sis of these research works, was carried
out their application in wiring produc-
tion. And, within this framework, wiring
companies were given planned indicators
and objectives to improve the productiv-
ity. At this stage in a planned economy,
a potential of engineer services of elec-
trical companies was insufficient for in-
dependent development of technological
processes using sophisticated equipment
and tools, moreover, in some cases it
was necessary to develop equipment and

tools itself.

Today's realities

Old tools and equipment, primar-
ily crimp tool, worn out and ended up
in the scrap. Nonetheless, precisely this
instrument has been placed and is being
placed the highest requirements to en-
sure the quality of contact connections,
since trouble-free and reliable operation
of electrical circuits in the lighting and
ventilation circuits, as well as in power
systems with high currents, control sys-
tems and weapons, aerial devices depend
on the quality of the electrical connec-
tions. Technological processes for the
installation of the newly developed and

manufactured cables are now produced
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by engineering services of wiring com-
panies. Previously, any research works
of technological process were accom-
panied by exploratory tests, including
resource, and any typical technologi-
cal instruction after exploratory test re-
ceived an approval of the "Register of
the USSR", the coordination of military
reception and distributed in its action on
all the workshops and electric companies
of the USSR. Now tests end at the level
of standard or classifying on the basis of
separate companies without outsourcing
enterprises and supervisory bodies. This
explains why most design-assembly units
provide for the use of materials of the old
research works of seventies and eighties
of the last century. These include com-
pounds, insulation installation materials,
varnishes, adhesives, etc. Consequently,
every company has its own technolo-
gies — the technology of today, and no-
body is interested in progress.

Market economy has led to the
fact that the shelves are crowded with
wiring tools, including various crimp
tools from different manufacturers: Chi-
na, Germany, France, the United States
etc. Crimping form "square", "hexagon",
side-to-side "dimples", crimping in the
form of "spots" — all this can be seen
in the firms are stores who sell various

tools.

Cable industry, optimizing mate-
rial costs, introduced some changes in the
design of conductors, in particular, now
stranded conductor is formed from wires
of different diameters. This circumstance
allows obtaining the smaller the diameter
at the same electrical parameters of the
conductor (resistance of one meter of the
conductor), more filling of space inside the
circumscribed circle of conductor that leads
to a change in the quality of a crimped con-
tact connections, since tags have been de-
veloped and still are produced for the con-
struction and dimensions of the conductors
without optimizing their ensemble. Form
of crimping and sizes were also oriented
to the existing tags and wires, which was
reflected in the GOST.

Technology borrowing from oth-
er industries also gives the result, largely
negative. For instance, the use of glass
inserts in the current leads, that are used
in the aviation industry and for the needs
of space, require an application of special
pressing tool with spot crimping in the
process of current lead wiring. However,
under the conditions of the ship, when
current lead hydrostatic tests require the
removal of a neutral fluid from insulat-
ing covers of the conductors, which is
done by a cleaning waste by pulling a
swab along the entire length of conduc-

tor, from the insert, the contact connec-
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tion failure occurs at the place of crimp-
ing, a conductor 1s simply pulled out of
the hub. It speaks about the poor quality
of this wiring module and its inconsis-
tency with GOST. There are many other
similar cases that speak about the insuf-
ficient quality of modules and providing
low reliability of this technology. "Work-
ing areas" for construction electrician
for shopfloor workpieces are not avail-
able now. Old "working areas" cannot be
maintained in the normal state due to the
discontinuation of specialized tools and
equipment production.

As part of one of the federal pro-
grams prepared suggestions that could
centrally solve the problem of qual-
ity of termination joint connections of
the conductors. It was supposed to hold
full-scale research of particularly critical
electrical components for compliance
with the requirements of GOST. In addi-
tion, it was also supposed to investigate
an impact on the quality of such mod-
ules of wiring tools available in the mar-
ket and produced abroad, including the
Chinese, in order to officially legalize its
status in the marine wiring production.
However, this issue has not been sup-
ported and remained unanswered. The
quality of contact connections turned on
the conscience of wiring companies. Al-

though, as Russian President says, "For

the time being, Russia is ready to apply
foreign defense technology, but the for-
mat of assembly facilities in the defense
sector is inadmissible. First, we need
to develop our own production. In this
case, where foreign partners agree to go
along with us, we need to share it. There
is nothing wrong in the application of
foreign developments, knowledge and
experience. Along with this, the creation
of screwdriver industries in Russia on
the production of analogues of foreign
weapons and equipment on the basis of
imported components, parts and assem-
blies is unacceptable".

The President called this model
deadlock and said that the entire cycle —
from engineering to serial production
and supply of components — should be
expanded in Russia. This path is the
guarantee of technological, defense and
national security, said Vladimir Putin’.
This thesis applies to the marine wiring
production as well.

However, a disparagement to the
technology of marine wiring sounded in

the speeches of individual participants

3 "V. Putin: We must simplify
the arrival of private business
in the "defense industry" ["V.
Putin: Nuzhno uprostit' prikhod
chastnogo biznesa v "oboronku"],
RosBusinessConsulting: news
agency, available at: http://top.rbc.ru/
economics/31/08/2012/667381.shtml
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of the Scientific and Technical Council
(STC) of the United Shipbuilding Cor-
poration (USC), held in November 9,
2010. It was pointed out at the scientific
and technical report "Modern require-
ments for cable products and technology
of wiring works" that the task of creat-
ing a tool to ensure its release with char-
acteristics that meet the requirements
of GOST, is even interdisciplinary. Rel-
evance and possible solutions are reflect-
ed in the minutes of the STC USC No.
21 on 09.11.2010. Three and a half years
passed since that decision, but there are
no results. These issues did not find even
the slightest reflection in any of the tar-
geted programs of shipbuilding.

Of course, no one doubts the ad-
missibility of the application of sector
shears, wire strippers, cable termina-
tion tools, bench-work tools, etc. under
the wiring operations, as it is difficult to
affect the reduction of quality of perfor-
mance of electrical operations with their
help, but perhaps even possible in this
case if specifically work up. But we hope
that the wiring on the ship is performed
by prepared workers, trained on the cur-
rent technological instructions, and it is
great that at least this aspect is not lost in
the marine wiring production.

"I believe that the task of the state

in the last 10-12 years was to break out

of poverty, that our people began to re-
ceive a lot of money. Now our average
salaries are comparable with the salary
of people in countries of the Eastern Eu-
rope... And now we need to concentrate
on productivity. But this problem is not
fully solved from these offices here (in
light of the Government offices)", — said
the Prime Minister D.A. Medvedev.

According to him, this i1s a task
for the public-private partnership in
the broadest sense. "Labour productiv-
ity should engage business representa-
tives... Because if a person is engaged in
business, he must first reduce to order its
production".

It should be noted that currently
all electric companies have the status
of non-state, but joint-stock companies
with their own capital and management.
Therefore, it is not necessary to rely on
government support to increase the pro-
ductivity.

The development and investment
only in the mastering of new products
is possible only if there is demand for
the products now, and not in the distant
future. Especially that one should be
taken into account the duration of ship-
building production cycles. After all, the
formula of "Capital" has not been can-
celed. The shorter the cycle in terms of

"money-commodity-money", then more
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profitable enterprise. Therefore, com-
mercial enterprise, or an enterprise pro-
ducing nothing, but selling products that
are easy to sell, always on velvet. Such
enterprises defy inflation and other low
current processes. All at once is tracked
by the price at which it sells commod-
ity. A retardation in product consumption
in shipbuilding from the moment of its
development and release may be several
years. Indeed, first the products should
be designed in, and then it will still have
plenty of time until shipyard will order
this new product and build it in the ship.
The conclusion is that any new products
should have a multifunctional purpose
to be used immediately after the produc-
tion mastering in other industries with
lower production cycle, including during
repairs and modernization, i.e. released
goods should immediately leave a profit.
And a business on production of some
cable boxes being analogues to Swedish
firm "MCT" is probably meaningless. To
have focus only on shipbuilding, despite

the broad prospects, is also dangerous.

On some peculiarities of the

marine wiring production

Returning to the same objective,
which is set by the President and the Gov-

ernment of the Russian Federation in terms

of increasing productivity in 2020 by 1.5
times, it should be noted that not every job
1s subject to mechanization and automation.
Heavy manual labor previously accompa-
nied marine wiring as well. A set-up time,
time to reinstall and changeover the equip-
ment, etc. should not be disposed from the
manufacturing process. For example, if
talking about the dodged up cable tighten-
ing, then one should take into account the
characteristics of the technology of cable
tightening on ships, such as:

— Cables tightening is performed
in accordance with certain specification
documents — in turns, in beams and in
a strict accordance with the rules of for-
mation of the cable routes and tightening
schemes;

— Supply of cables for tightening
even at the present time is far from per-
fect and cannot yield to priority require-
ments;

— Cable network of the ship 1s un-
usually branched, and a tightening start
(a spot of cable feed) can be in different
positions relative to the structure of the
ship;

— Reconfiguration of the system
of tightening and equipment transfer
takes a lot of time, and often there is no
time advantage in operations related to
tightening of primary cables. I.e. in this

case observed a decrease in proportion

Issues of marine wiring production



82 Economics: Yesterday, Today and Tomorrow. 5°2014

of heavy manual labor, as the number of
construction electricians on the tighten-
ing line can be reduced.

If we argue further, it can be as-
sumed that labor productivity can be
increased mainly by means of overhead
costs lowering (smoke breaks, high qual-
ity of design documentation for con-
struction electricians, in order not to
look for the missing information, etc.)
on the ship in the field of wiring. It is
also necessary to reduce a set-up time.
Living conditions structures for work-
ers should be closer to the object, work-
ers should not have to stand in queues at
the dining room, material storage rooms,
packaging and tools rooms must also be
close to the ship. But is it possible, if any
wiring company i1s a tenant of spaces
and facilities of a shipyard? However,
the main focus of improving labor pro-
ductivity, taking into account the exist-
ing structure and construction of wiring
components, should be done at the ex-
pense of the transfer of operations to the
workshop conditions, where one can use
a stationary high-performance tooling in

comfortable conditions.

Conclusion

1. A visible increase in productiv-

ity is not possible without widespread

introduction of mechanical equipment in
marine wiring production, and the vol-
ume of wiring works necessary for the
development can be carried out only at
the expense of additional manpower.

2. For the purpose of reducing
the cost of manufacturing special tools
for wiring operations, it is necessary to
perform the activities to determine the
quality of especially important electri-
cal components, operated by tools and
equipment available on the market.

3. There is an urgent need to
strengthen the culture of wiring produc-
tion, to raise labor discipline, to ensure
stability of maintenance supply services
at the enterprises.

4. An additional source of in-
creasing productivity in the marine
wiring production may become a rigid
centralization in the development and
management of technological instruc-
tions, when one team of professionals,
using IT technologies, could be able to
create a whole set of necessary resourc-
es (technological processes, engineer-
ing documentation for construction-as-
sembly joint connections, engineering
documentation for parts for construc-
tion-assembly joint connections, etc.)
and disseminate best practices in con-
junction with the appropriate tools and

equipment.
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