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Mpeaucnosue

Lienu n npuHuunel ctaHaapTusauum B Poccuickon deaepauun ycraHoBneHol degepanbHbiM 3aKOHOM
oT 27 pekabpsa 2002 r. Ne 184-93 «O TEXHUYECKOM perynupoBaHnmy, a npasuna NpUMEHEHUs HaLMOHAaNbHbIX
craHpaptos Poccuiickon ®egepaumun — FOCT P 1.0—2004 «CtaHgaptusauua B Poccuiickori degepaumu.
OCHOBHbIE MONOXEHUS»

CBeQeHus O cTaHaapTe

1 PASPABOTAH OTKpbITbIM aKUMOHEPHBIM OBLLECTBOM «3OKCMEPUMEHTAaNbHBIA Hay4HO-UCCNneao-
BaTenNbCKUI MHCTUTYT MeTannopexyumx craHkos» (OAO «3HUMCy), TeXHUYEeCKUM KOMUTETOM MO CTaHaap-
Tnsaummn TK 70 «CTaHKn»

2 BHECEH Poccranpaprom

3 YTBEPXOEH W BBEAEH B OENCTBUE Mpukazom denepanbHOro areHTCTBa no TEXHUYECKOMY pe-
ryniMpoBaHuio n MeTponorumn ot 28 ceHTAbpa 2011 r. Ne 366-ct

4 B HacTosiLeM CTaHgapTe peanu3oBaHbl HOPMbl M TpeboBaHUSA:

- ®eaepanbHoro 3akoHa «OB 3HEpProcOepexeHnn 1 O NOBLILLIEHUM SHEPreTUYeckoi 3EKTUBHOCTU U
0 BHECEHUWN U3MEHEHUN B OTAENbHbIE 3aKOHOAAaTeNbHbIE akTbl Poccuiickon deaepauumy;

- ®epepanbHOro 3akoHa «O TEXHUYECKOM PerynmpoBaHumny;

- Ykasa MNpeaunaeHta P® ot 04.06. 2008 Ne 889 «O HEKOTOPbIX Mepax MO MOBLILLEHUIO 3HEPreTUHECKON
1 3KOSOrNYecKoin adPEeKTUBHOCTU POCCUACKON IKOHOMUKUY;

- TexHu4eckoro pernamenTa «O 6e30nacHOCTU MawwmnH n 06opyaoBaHMsy (yTB. nocraHoBneHuem Mpa-
BuTenbcTea P® ot 15.09.2009 Ne 753)

5 BBEJEH BINEPBbIE

UHgpopmayus 06 usMeHeHUsX K HacmosiueMy cmaHoapmy rnybnuKkyemcs e exe200H0 u3dasaeMoM UH-
opmayuoHHOM yKasamene «HayuoranbHble crmaH0apmbi», @ mekem usMeHeHull U nonpasok — e exeme-
CAYHO u3dasaembix UHGOPMAUUOHHBIX yKa3amensax «HayuonanbHble cmaHdapmbi». B criydae nepecmompa
(3ameHbl) unu oMmmMeHbl Hacmosweao cmaH0apma coomeememeyiowiee yeedomneHue 6ydem ony6rnuKoeaHo
6 eXXeMecaYHO u3dasaeMoM UHEOPMaUUOHHOM yKa3amerne «HayuoHasbHble caHdapmbiy. Coomeemcemey-
owas uHgopmayus, yeeOoMneHue u meKkcmbl pasmelaromces makxe 8 UHGhopMayuoHHol cucmeme obuezo
nonb3068aHua — Ha oguyuanbHoM calime ®edeparnbHO20 ageHmemea o MEexXHUYECKOMY pezynuposaHuio u
memposnozuu e cemu VinmepHem

© CranaaptuHdopm, 2012

Hacroawmn ctaHaapt He MOXET ObITb MOMHOCTLIO UM YaCTUHHO BOCNIPOM3BEAEH, TUPAXKMPOBAH U pac-
NpOCTPaHeH B KaYecTBe ohmumansLHOro nsaanus 6e3 paspelueHnsa deaepanbHOro areHTCTBa rno TEXHUYECKo-
My PErynupoBaHuWio U METPONOTUK
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BBeneHue

Ona npeogoneHna 6apbepoB, CASPXUBAIOWMNX Pa3BUTUE SHEProapdeKTUBHOCTU u dHeprocBeperxe-
Hus B Poccuickon deaepauun, NpuHAT paa deaepanbHbiX 3akoHoB, Yka3s MpesunaeHta PO, noctaHosnexuna
MpasutenncrBa P®, kotopble cogepxar TpeboBaHUA M HOPMbI, HANPaBNEHHbIe HA NOBbILEHWE 3HEProad-
(hEKTMBHOCTU POCCUIICKOM 9KOHOMMKU. Cpeau Mep, peanusylowwmx 9Tm TpeboBaHUs, BaXKHOE MECTO 3aHu-
MaeT pa3paboTka COBpeMeHHON HOpMaTUBHON 6a3bl. PaHee ObiNK BbiMyLIEHbI CTaHAAPTLI N0 3HeprocGepe-
XeHuIo, coaepaLyue obLme NoNoXKeHUs No COoCTaBy nokasarenen aHeproaddektusHocTu (TOCT P 51541,
FOCT P 51380, NOCT P 51387), a Takke ctaHAapThbl HA NPOMBILLIIEHHOE U ObITOBOE 060pyAOBaHUE, MALLUHBI,
npubopsI, pernaMeHTUpyioLMe nokasarenu sHepronoTpebnerHust (3HeproadEKTMBHOCTU) STOW NPOAYKLIMK.
Lienbio HacToALLEro cTaHAapTa ABNSETCA YCTAHOBNEHME COCTaBa U METOAA onpeaeneHus nokasarernei sHep-
roachPeKTMBHOCTU (S3KOHOMUYHOCTU dnekTponoTpebnexnuns) metannoobpabarbiBaloLwero u aepesoobpadarsl-
BaloLLero o6opyaoBaHuA, pasBUBAIOLLErO U KOHKPETU3UPYIOLLIETO MOMOXEHUSI NEPEYUCIIEHHBIX BbIlLE 3aKO-
HOAATeNbHbLIX aKTOB U CTAHAAPTOB NPUMEHUTENBLHO K yKa3aHHON rpynne obpabarbiBatowero 06opyaoBaHus.
MpumeHeHne cTaHaapTa NPy NPOEKTUPOBaHUM, UCTILITAHUAX U AKCTTyaTauun o6pabaTbiBatoLero oGopyaosa-
Hua OyaeT cnoco6CTBOBATHL LieneHanpaBneHHOMY NOBLILLEHNIO €10 9HEPro3MEKTUBHOCTH.



FOCT P 54430—2011

HAUMWOHANBHBLIA CTAHJAPT POCCUNUCKOW OERQLEPALUNMU

O6opyaoBaHue metannoo6pabarbiBalowee U AepeBoobpabarbiBaiowee
MOKA3ATENN 3HEPITO3®®EKTUBHOCTU

HomeHknarypa. MeTtoasl onpeaeneHua U HOPMUPOBAHUA 3HAYEHUN

Metal-working and woodworking equipment. Energy efficiency indicators. Nomenclature.
Methods for determining the values and valuations

Oara BBegeHusa — 2012—07—01

1 Obnactb npuMeHeHus

Hacroswuii cTaHgapT yctaHaBnUBaeT HOMEHKNATYpy nokasarenein sHeproadPEKTUBHOCTU (SKOHOMUY-
HOCTU 3HepronoTpebrieHus) MmetannoobpabarbiBatoLLero U aepesoobpabarsiBatoLero 060pyaoBaHus, METO-
Abl nx BbiBOpa, onpeaeneHnsa 1 HOpMUPOBAHUA HA CTaAUW NPOEKTUPOBAHUS U UCTILITAHUS.

YCTaHOBIEHHbIE HACTOALMM CTaHAAPTOM NOKa3aTenu BKMOYaloT B HOPMATUBHbLIE (TEXHUYECKUE, METO-
ANYeckKue) JOKYMEHTbI, KOHCTPYKTOPCKYIO M SKCMNYTALMOHHYIO JOKYMEHTaLUMIO Ha ykazaHHoe obopyaoBaHue
U METOLUKM Ero UCNbITaHUSA.

YcTaHOBMEHHbIE HAaCTOALMM CTaHAAPTOM MOKasaTesi NPUMEHSIIOT AN OLIEHKU COOTBETCTBUSI SHEpPro-
adbpekTBHOCTM 0GOpPYAOBAHUS HOPMAaTMBHLIM TPEBGOBAHMAM (MO Mepe MX YCTAHOBIIEHUS W BKIIOYEHUS B
HOPMaTUBHO-TEXHUYECKYIO U METOAWYECKYIO AOKYMEHTALMIO), ANsi CPABHUTENbHOW OLEHKM 000opyaoBaHus
pasHbIX MOZENENR, TUMOB U Pa3MepoB, a TaKKe AN CepTUdUKALMM MO Nokasatensm 3HeproadPPeKTUBHOCTY.

2 HopmaTtunBHbIe CCbISIKN

B HacToALleM cTaHdapTe UCMoMb3oBaHbl 4aTUPOBaHHbLIE U HEAATUPOBAHHBLIE CCbINKN Ha MeXayHapoa-
Hble (perMoHanbHble) cTaHAapThl. [pyM AaTMPOBaHHLIX CCbINKax Nocrneayowme peaakuum MexayHapoaHbiX
(pervnoHanbHbIX) CTAHAAPTOB UMW U3MEHEHUS K HUM CTaHOBATCH AENCTBMTENbHLIMU ANA HACTOALLEro CTaH-
Aapra TonbKo NyTeM BBEAEHUS M3MEHEHUI K HACTOSILLEMY CTAHAAPTY UM NyTEeM NOAroTOBKW HOBOW peAakLmn
HacToALero craHaapTa. NMpu HeaaTMPOBaHHbIX CCbIIKaX AENCTBUTENLHO NOCIeAHEE n3naHue.

FOCT P 51380—99 3HeprocbepexeHne. Metoabl NOATBEPXKAEHMA COOTBETCTBUSA NOKa3aTenen sHep-
reTuyeckoi acppeKTUBHOCTU SHEPronoTpebnsitoLLEel NPOAYKLMU X HOPMATUBHBLIM 3Ha4YeHusaAM. Obume Tpebo-
BaHuA

FOCT P 51387—99 3Heprocbepexenne. HopmatuBHo-MeToauyeckoe obecrnedeHme. OCHOBHbIE NO-
noXxxeHusi

FOCT P 51541—99 3HeprocbepexeHne. ISHepreTudeckass 3hdekTuBHOCTb. COCTaB nokasatenei.
O6uwume nonoxeHus

MpumeydaHue— Mpu NoNb3oBaHUM HACTOALLMM CTaHAAPTOM LernecooBpasHo NPoBepUTE AeiCTBUE CChINOYHBIX
CTaHAapToB B MH(POPMaLMOHHO cucTeMe obLLero nonb3oBaHUA — Ha oduluansHoM caiiTe defepanbHoro areHTCTBa
Mo TEXHUYECKOMY PErynMpoBaHuio U METPOIIOrMK B CETU VIHTEPHET UMM MO EXErofHo u3gaBaeMoMy UHDOPMaLMOHHOMY
ykasaTento «HauuoHanbHble CcTaHaapTeI», KOTOpPLIA ONyGnuKoBaH MO COCTOSHWIO Ha 1 sHBapsA TekyLlero roga, U no co-
OTBETCTBYHLLUMM E€XEMECAYHO U3JaBaeMblM MHOPMALIMOHHBIM yKasaTernsiM, ornyGnukoBaHHbIM B TekylleM rogy. Ecnu
CCHIMOYHBIA CTaHAAPT 3aMeHEH (M3MeHEH), TO MpM MoNb3OBaHUU HaCTOSLLMM CTaHLapTOM CrieyeT PYKOBOACTBOBATLCSA
3aMeHsLWMUM (U3MEHEHHBIM) cTaHAapToM. ECrnn cChiNoYHbIN cTaHAaapT oTMeHeH 6e3 3aMeHbl, TO MONOXeHWe, B KOTOPOM
AaHa ccblfika Ha Hero, NPUMEHSAETCA B YacTu, He 3aTparuBatoLleli STy CChInKy.

Uzpanue opuumanbHoe
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3 TepMuHbI, onpeaeneHns N coKpaw,eHus

3.1 B HacTosiwem ctaHgapTe NnpuMeHeHbl TepMubl no MOCT P 51380, MOCT P 51387, B TOM uncne
cneayloLime TepMUHbI C COOTBETCTBYOLLUMN ONPEAENEeHUAMU:

3.1.1 3HepreTnueckasn 3¢hpcheKTUBHOCTb OGpabaTbiBatowero 060pyaoBaHUA: XapakTepucTuku, oT-
paatoLume OTHOLLEHME NONe3HOro adpdekra oT UCMOSIb30BAHUSI SHEPreTUYeCKMX PECYPCOB K 3aTparam SHep-
reTMYeCKMX PecypcoB, NPOU3BEAEHHbIM B LIENSAX MNONy4yeHus Takoro adpdekra, NpUMEHUTENBLHO K 3TOMY 000-
PYAOBaHUIO.

3.1.2 nokasatenib 3HepreTMyeckon 3P(PeKTMBHOCTU IHepronoTpednArwwero oéopyaoBaHUA
(3KOHOMMYHOCTU 3HepronoTpecneHuns): AGCONTHAd, yaenbHas unu OTHOCUTENbLHasA BenuyuMHa notpebne-
HUS1 UNU NOTEPb 3HEPreTUHECKUX PECYPCOB, XapakTepM3ytoLLas 3KCnnyTaLMoHHbIe CBOMCTBA U OTpaXaroLas
TEXHUYECKOE COBEPLUEHCTBO 9TOr0 0060PYAOBAHUS MO YPOBHIO U CTEMEHW NOTPeOneHnss UM SHeprum Npu ero
MCNONb30BAHMU MO MPAMOMY (DYHKLUMOHASNIbHOMY HA3HAYEHMIO.

3.2 B HacTofwem cTaHgapTe NpUMEHEHbI CreayoLmne CoKpaLleHus:

- KN4 — koahpmumeHT nones3Horo 4encTeus;

- TY — TexHuyeckue ycrnosusi;

- T3 — TexHu4yeckoe 3agaHune.

4 Obwue nonoxeHus

4.1 MokasaTtenu SHeprocOepexXeHnsl XapakTepusyoT AeATeNnbHOCTb N0 peanusauun Mep, HanpaeneH-
HbIX HA 3P EKTUBHOE UCMONb3OBAHNE U SKOHOMHOE PAacXOA0BaAHWUE 3HEPreTUYeckUx pecypcos Ha BCEX CTa-
OUSIX X)KW3HEHHOTO LMKra notpedutenen sHepropecypcos.

4.2 TMpumeHnTenbHO K obpabarbiBatoleMy 060pyaoBaHUI0 ANSA XapakTepPUCTUKM 3HeprocbepexeHus
MCNOMb3YIOT NoKasaTenu ero sHepreTudeckon ahPekTUBHOCTU — SKOHOMUYHOCTU 3HepronoTpebnexHusa (npu
MCMonNb30BaHMN 060PYAO0BaAHUA MO NPAMOMY (PYHKLMOHANBHOMY Ha3HAYEHUIO).

4.3 Bbibop nokasarenei sHeproadpeKTMBHOCTU (3KOHOMUYHOCTH SHepronoTpebneHus) metannoobpa-
GaTbiBaloLero u gepesoobpabarbiBatowiero 060pyaoBaHusa AomkeH ObiTb OCHOBaH HA onpeaeneHun 3atpar
(pacxopa) anekTposHeprum 3TuM 000pYAOBAHMEM — MOMHLIX U HA MPOLECC pe3aHus (MM NNacTUu4ecKoro
aedopmupoBaHmnsa) — 3a Lukn 06paboTKM 3a4aHHbIX AETanemn, KOTOPbIN OCYLLECTBISIETCA C y4ETOM MPOU3BO-
AUTENbHOCTK, KayecTBa 00paboTkn, SHEPreTMYeCKMX NoTepb B o6opyaosaHun n T. a. [1].

4.4 Tpwu onpeaeneHun pacxona dMeKTPOIHEePruM CneayeT yuuTbiBaTb BCE NOTPEOUTENMU 3NEeKTPOIHEp-
rmn B 060pya0BaHUN — B MEXAHUYECKON, ANEKTPUYECKON, rMAPaBIMYECKON YacTax NPMBOAOB, B YCTPOWCTBaX
ynpaBneHusa, U3MEPEHUs 1 aBTOMaTUKK, B NpeobpasoBarensx, 0OCBETUTENbHbIX NpMbopax u T. M.

4.5 OnpegeneHue nokasatenei sHeproadPeKkTUBHOCTU Ha CTaauWM NPOEKTUPOBaHUS 06opyaoBaHMA
OCYLLECTBMIAT Pac4yeTHO-aHaNUTMYEeCKUM METOAOM Ha OCHOBE MHAOPMaLumM 0 pexumax o6paboTku 3aaaH-
HbIX AeTanei (getanen-npeacraBuTenen) ¢ NPUBIEYEHUEM KOHCTPYKTOPCKO-TEXHOMOMMYECKMX U CTaTUCTUYE-
CKUX Aa@HHbIX.

OnpeaeneHne hakTUYECKMX 3HAYEHMI noKasaTenen NPOBOAAT IKCNEPUMEHTAaNbHO NPU UCTbITAHUSX
ONnbITHLIX 006pa3uoB MeTannoobpabaTbiBaloLWero u aepesoobpabarbiBatolero 06opyaoBaHua (MPUEMOUHBIX,
Ha NPOM3BOAUTENbLHOCTb, CEPTUMUKALMUOHHBLIX) C MPOBEAEHUEM CneumanbHbiX U3MEPEHUN XapakTepUCTUK
AN OUEeHKN nokasaTtenen 3HeprodadPeKTUBHOCTH.

4.6 HasHayeHue Tex UNM UHbIX NoKasaTenen (M3 Yncna yCTaHOBMEHHbIX HACTOALWMM CTaHAAPTOM) AnA
KOHKpPETHOro MetannoobpabarbiBaloLero n/unu gepesoodpabarbiBatoLero 060pyaoBaHusi 0CyLLECTBISIOT C
yYeToMm:

- MPUMEHEeHUs nokasarens (Mpu oOLeHKe COOTBETCTBUS HOPMATUBHbLIM TPeOOBaHNUSAM, B T. Y. NPU CEPTU-
brkaumm, Ana CPaBHUTENBHON OLEHKWU Pa3HbIX MOAENen u T. n.);

- TEXHONMOMMYECKOro Ha3HayeHus 06opyaoBaHuUs (ANA TOKApPHbIX paboT, WNMdOBaHNUS, Ky3HEYHO-Npec-
CoBbIX paboT, anekTpodusndeckor o6paboTkn N T. 4.);

- XapakTtepa 06paboTku (MepHOBas, YACTOBAs, OTAENOUHAS);

- CTeneHu aBToMarm3auum o6opyaoBaHus (C py4YHbIM yNpaBreHUueM, NPporpaMMHbIM ynpaBneHmem, ob-
pabaTbIBaOLLEro LeHTpa, rmbKkoro NpoM3BOACTBEHHOTO MOAYNSA U T. N.);

- CTPYKTYpbI Lukna o6pabotku (nocnegoBaTenibHOCTU U COOTHOLLEHUSI BPEMEHU PEe3aHusi UM NnacTu-
4ecKoro 4eopMUpOBaHMA M XONOCTOrO X0A44).

2
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5 HomeHknatypa nokasarenemn aHeproadpektuBHOCTU
(3KOHOMUYHOCTH 3HepronoTpedrneHns) metarnnoodpadarbiBarowwero
n gepeBoobpabaTbiBalow,ero o6opyaoBaHust

5.1 OcHOBHOW Noka3sartenb

5.1.1 OcCHOBHOW NokasaTenb — yAerbHbIA Pacxoj SNeKTPo3Heprum C-)y [1], [2] — oTHOLWEHKNe 3aTpa-
ynBaeMon obopyaOBaHUEM 3MEKTPOIHEPTUM K 00bemy MPOoAYKUMM, MPOU3BEAEHHON 38 3TO XXe BPeMs Mnpu
onpeaeneHHbIX YyCNoBUsiX.

5.1.2 na cpaBHeHusA Sy B HOBOM U 0a30BOi Moaensax ob0opyaoBaHUA ONpeaensitoT OTHOCUTENbHbIN
yAenbHbIN pacxod anekTposHeprum (Ko3aUUNEHT M3MEHEHMA yAENBHOro pacxoaa) 3y_ oTH"

5.2 [lononHuTernbHbIe NOKa3aTenu

5.2.1 KMNMQ o6opyaoBaHus No anekTpoaHeprum (LUKIOBOW) Nay [1] paBeH OTHOLLEHUIO pacxoda INeKTPo-
3Heprun Ha npouecc hopmoobpaszoBaHus (pe3aHnsi, MNacTMYecKoro AedOpMUPOBaHNA) K MONHOMY pacxoay
3nekTposHeprun obopyaoBaHmeM 3a Lmkn 06paboTku TEX ke AeTanen.

KM pekomeHayeTca onpeaenstb Ans CONOCTABNEHUS PA3HOPAa3MEPHLIX U Pa3HOTUMHLIX Mogenei 060-
PyAoOBaHUSi N0 9KOHOMUYHOCTU SHEPronoTpedbneHus.

5.2.2 KoachbpuumneHT ncnonb3oBaHus 060pyaoBaHMs no SnekTPOdHeprnm (LMKNOBOW) KWL‘ [1] paBeH oT-
HOLUEHUIO haKTUHECKOr0 pacxofa anekTpoaHeprun obopyaoBaHuem npu obpaboTke 3afgaHHbIX geTanei Kk
HOMMHaNbLHOMY pacxoay (NPOM3BeAEHUI0 CYMMAPHON HOMUHANbHON MOLLHOCTM BCEX YCTAHOBMEHHbIX Ha 060-
py4aOBaHUW SNEKTPOABUraTeneli Ha Bpems Lumkna o6paboTkm).

5.2.3 KoadpduumeHT ncnonb3oBaHua o6opyaoBaHus No MOLHOCTU (LUMKNOBOR) KPq [1] paBeH oTHOWE-
HUIO CpeaHen (B3BeELLEHHOW) NoTpebnaemo 3a uukn 06paboTkM 3agaHHbIX AeTanein MOLWHOCTU K CyMMapHOW
HOMMHAIBLHOW MOLLHOCTU BCEX YCTAHOBIIEHHbIX HA 000PYAOBAHUW ANEKTPOABUTaTENEN.

5.3 dopmynbl ansa onpeneneHns 3HaYeHUs NokKasaTenen

5.3.1 YgenbHbIl pacxog anekTpoaHepruu (kBT - y/eg. npoaykuymm)
3y = Win,

rae W — nonHbIl pacxo aneKkTposHeprum 0060pyaoBaHUEM NPU U3FOTOBIIEHUW NapTUK AeTanen-npeacraBu-
Tenen, KBT - y;

n — 4ucno getanen.
5.3.2 KINp o6opyaoBaHusa No aNekTPOdHepPrumn (LMKIOBOW)
Moy = a.Q)/W!
rae W, o — pacxon anekTpo3Heprun Ha npouecc popmoobpasosanns 060pyaoBaHueM 3a Lukn o6paboTku

3ajaHHbIX geTane-npeacrasutenei, kBT - v;
W — nonHbIn pacxoa anekTposHeprum o6opyaoBaHUEM 3a LMKN 06paboTku Tex e aeranen, kBT - u.

Yem BonbLue B Umkne obpaboTku getanu gonsd sBpemeHun Ha hopmoobpasoBaHue (MeHbLLE BpeMS XOno-
CTbIX XOA0B) U UHTEHCUBHEE PEXUMbI 0GPAGOTKM, TEM BbILLE 3HAYEHUE 1.

Ha nosbiluenne BenuumHbl 1, , BINSIOT COBEPLIEHCTBOBAHME KOHCTPYKLMIT 0GOPY/0BaHWS, TEXHONOTU-
4YecKoro npouecca o6paboTku AeTanu u oNTUMU3auus NpoLecca ynpasneHus 060pyaoBaHUEM.

5.3.3 lMpu ucnbiTaHusx 060pyaoBaHNUst HA MPOU3BOAUTENBHOCTb na_uyuoﬁHee onpeaensTb, U3IMepPAS He
Ws.q;: a W“xx — pacxoa, anekTposHeprun ob6opyaoBaHMEM Ha XONOCTOM X04y Npu umutauumn obpaboTku Tex
Xe aetanen:

oy =1- W, W,

n

roe W, — nonHbIv pacxon anekTposHepruu obopyaosaHueM 3a Lumukn o6paboTku aetanen-npeacraBuTene
npu UCMbITAHNAX, KBT - 4.
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5.3.4 KoadhduumeHT ncnonb3oBaHus 060py10BaHMS NO 3NEKTPOIHEPTUK (LIMKITOBOM)
qu = WO IWO.H’
rae W, — daktnueckuii pacxoa arnekTposHeprum obopyaosaHuem npu o6paboTke 3ajaHHbIX AeTarnen,
KBT - y;
W, ,, — HOMMHanbHLIA pacxod aNEKTPOIHepTum, kBT - y,

W, =2P, XT,,

rae Z‘,PO.H — CyMMAapHasi HOMUHaNbHAA MOLLHOCTb YCTAHOBMEHHbLIX HA 000pYAOBaAHMM ANEKTpoABUraTenen,
KBT - y;
Ty, — BPems yukna o6paboTku.

5.3.5 KoadduumeHT nucnonb3zosaHua o60pyaoBaHus No MOLUHOCTU (LIMKITOBOW)

Kp, = R, IZP

O.H’
rae I3° — cpeaHsn (B3BELUEHHaA N0 BPEMEHM LuKna) noTpednaemas MOWHOCTb, KBT.

[ononHutensHble nokasarenu K, u Kp NO3BONAIOT OLEHUTL 3arpy3Ky anekTpoaBurarenen obopyaosa-

HWS U YPOBEHb UCMOMNb30BaHWA UX NOTEHLMANBHBIX BO3MOXHOCTEN, ONpeaensembIX NOMNHOW 3arpy3Koin ABura-
Tenewn B TeMeHMe BCEro umkna o6pabotku.

6 Metoauka onpeaeneHunsa 3Ha4eHUN Nokasarenen aHeproapPeKTMBHOCTU

6.1 OnpepgeneHue 3Ha4YeHUI NoKasaTerieil Ha CTaguKU NPOEKTUPOBAHUA

6.1.1 Ons onpeaeneHuns noboro 3 pekomMmeHayemblx nokasarenen aHeproadPekTMBHOCTU (IKOHOMUY-
HOCTU 9HepronoTpebneHuns) onpeaensioT pacxod aneKkTposHeprun obopyaosaHuem W nytem pacdyerta BpyY-
Hyt0 (HEaBTOMaTWU3NPOBAHHO) UK aBTOMaTU3UPOBAHHO (C noMoLblo SBM).

C yyetom 4.1—4.3 pacxop aneKTPOIHEPIUM ONPEAEnseTca CyMMOW 3NEKTPOSHEPrun B NPUBOAAX, CU-
cTeMax, ycTponcTeax obopyaoBaHusa npu ero pabore:

Wo = Wi + ZW, + ZW o + W + W (kBT - v),

rA€ UHOEKCHI i, nny gon MOKA3LIBAIOT, YTO PACXO/ bl SNEKTPOIHEPTUM OTHOCATCA K IMaBHOMY NPUBOAY, MPMBOAAM
noaav U BCNoMoraTenbHbIM NPMBOAAM ANUTENLHOTO W KPaTKOBPEMEHHOTO AE/CTBUS, UHAGKC y, — K CUCTe-
Mam, YCTPOMCTBaM ynpasneHns N aBTOMATUKK, o, — K OCBELLEHUIO.
6.1.2 CTpyKkTypa pacnpeaeneHusi SHeprum B NpUBOAE, CUCTEME M YCTPOWCTBE Xapakrepusyerca ¢op-
MYIoW
Whey = Wag + ZAW (BT - u),

roe qu) — pacxof SNeKTPOSHEePruM Ha nonesHyto padory, kBT - u;

YAW — CymMmapHbIii pacxod SNeKTPO3HEPrUM Ha NOTEPU B MEXAHUYECKON, TMAPABIUYECKON W SNEKTPU-
YeCKOIN YacTsx npueoga (CMCTEMbI, YyCTPOWCTBA), KBT - u.

6.1.3 Pacuer pacxoga aneKkTPOSHEpPruu BbINOMHAIT Ha OCHOBE MHAOpMaLMK O Lmknax o6pabotku ae-
Tanei-npeacTaBuTeneil, saapaHee BblGpaHHbIX 4115 TEXHUKO-3KOHOMNUYECKOro 060CHOBaHUS U UCNIbITAHWI 060-
pyAOBaHUS Ha NPOU3BOAMTENBHOCTb U APYIMX BUAOB UCNBITAHUNA, @ TAKXKE HA OCHOBE aHanm3a COOCTBEHHbIX
uMKknoe paGoThbl KaXXAOro NpueoAa WU Apyrux notpebuteneii anekTposaHepruu obopyaoBaHusi npu obpaboTke
3TUX AeTanei.

Onsa pacyeta pacxoga Heobxogumbl yeprexx obpabarbiBaeMon AeTanu, onepauuoHHasi TEXHOMOTUSA,
AaHHble 06 UHCTPYMEHTAaX, KOHCTPYKLMMW, KUHEMATUKE U TEXHUYECKOW XapaKkTepucTuke 06opyaoBaHus, xapak-
TEPUCTUKN ANEKTPOOGOPYAOBaHMSA, U3BECTHBIE HA CTaAWUU NPOEKTUPOBAHUS.

PacueT pacxoga MOXeT 6bITb YTOYHEHHbLIM WITN YNPOLLEHHbIM.

6.1.4 MNpu YTOYHEHHOM pacyeTe 3aTpaTtbl ANEKTPOSHEPIUM B TMABHOM MPUBOAE W NPUBOAAX noaad
onpeaensoT Kak CyMMy pacxoAoB Ha KaXXAOM M3 TEXHONOrMYECKUX Nepexodos 3a Lukn obpaboTku agetanu-
npeacTaBuUTeENs C y4eTOM pexxuma 06paboTku Ha AaHHOM nepexofe U NOTepb dHEPIUM B MEXAHUYECKON U
3MEeKTPUYECKON YacTax npuBoaa Npu COOTBETCTBYIOLLMX YACTOTAX BpaLLEHUS ANEMEHTOB MeXaHu3ma U anek-
TpoaBuratens.

4
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6.1.5 Mpu ynpoLLeHHOM pac4yeTe onpeaeneHme pacxoaa npoBoaaT no npubnmxeHHbIM dhopmMynam, oc-
HOBaHHbLIM Ha CTaTUCTUYECKMX U SKCMIEPUMEHTANbHBIX JaHHbIX U1 OCPEAHEHUN PE3yNLTaToB.

6.1.6 Pa3paboTky METOAUKKN ONpeaeneHnsa pacyHeTHbIX 3HaYeHM BbIBpaHHbIX NoKasaTenen aHeproad-
hEKTUBHOCTM NPU NPOEKTUPOBAHMKU KOHKPETHOW Moaenn metannoobpabarbiBatowlero u/unu gepesoobpaba-
TbiBatoLLEro obopyaoBaHusa crieayeT npegycMaTpruBath B KOHTPaKTax UM JOroBopax Ha nocrasky obopyao-
BaHUsI.

6.1.7 Metoauka u hopMyrnbl ANs pacyeTa pacxoaa arekTpo3Heprum B npueogax metannoobpabarwisa-
OLLIMX CTaHKOB NpuBeaeHb! B [1] U B NPUNOXKEHUK A.

Mpumepbl yTOUHEHHOTO pacyeTa pacxoa aneKTPO3IHEPrM B IMaBHOM NPUBOAE U NPUBOAAX NOAAY CBEP-
NUNBHO-Ppe3epHO-PacTO4HOro Moaynsa npu obpaboTke aetanu «KpoHLITENH» AaHbI B NpunoxeHun 4 [11u B
npunoxeHun b (tabnuua b.4), npymep ynpoLLeHHOro pac4eTa A TeX e YCNoBUM — B NPUNMKEHUn b.

6.2 OnpegeneHue 3KCNepUMEHTaNbHbIX 3HAYeHUI NoKasaTenen NPU UCNbITAHUAX

6.2.1 3KkcnepuMeHTarnbHble (hakTU4ECKMe) 3Ha4YEeHMA nokasarenei aHepreTmyeckon apdPeKTMBHOCTU
meTannoo6pabarbiBaoLwero 1 aepesoobpadarbiBalowero 060pyaoBaHus onpeaensoT Npu UCMIbLITAHUAX 3TO-
ro o6opyaoBaHusa (MPMEMOYHbIX, HA NPOU3BOAUTENbLHOCTbL, CEPTUUKALMOHHLIX) NpU 006paboTke 3a1aHHbIX
Jetanen-npeacraButenen.

6.2.2 [ins onpefeneHus nioboro n3 nokasarenen ycTaHOBNEHHON HOMEeHKNaTypsbl (pasgen 5) Heobxo-
AMMO U3MEPUTL MOJHBIA PacxoA anekTposHepruu W, 3a uukn o6paboTkn aetaneli-npeactaButenien npu uc-
NbITaHUW.

[na usmepeHus UCNonb3yoT CTAHAAPTHbLIE CHETYMKN INEKTPOIHEPrum TpexdasHoro Toka, nogknoyae-
Mbl€ K BXOAHbIM 32>KMMaM, COEAVHSIIOLMM BHELHUI UCTOYHUK NUTAHUA C ANekTpoobopyaoBaHMEM, U NOKa-
3blBaOLYME BENUYUHY pacxoda anekTpoaHepruu (kBT - 1) 3a uukn o6paboTkn geTtanu Bcemu noTpedutensmu
3NeKTposHeprun o6opyaoBaHus.

6.2.3 [ns onpeaeneHns npu MCMbITaHUAX Nokasatens 1, ,, — KN/, 060pyaosaHnus no anekTposHepruu
(LMKNOBOI) — Heo6XoAMMO AOMONHUTENBHO K Wy, nsmeputb W, 4, — pacxoa anekTpodHepruu Ha npouecc
dhopmMoobpazoBaHusa (pe3aHMem unu nnacTuveckum aecopmmupoBaHmemM) 3a Umkn o6pabotku nubo (B COOT-
BeTCTBUMU C 5.3.3) M3MepUTb pacxol SNEKTPOIHEPrMM HA XONOCTOM XOAy NMpU UMUTauMmM 0OpaboTKM TeX e
aetanein (6e3 ynaneHusa unu aecbopMmpoBaHus matepuana gertanm).

7 Metogbl HOpMUPOBaHUA 3HAYEHUA NOKa3aTenen 3HeproaPpeKTUBHOCTH
obopyanoBaHusi

7.1 HopmaTtuBHble 3Ha4YeHUA nokasarenew 3HeproddMEKTUBHOCTU (IKOHOMUYHOCTU SHepronoTpedne-
HUA) meTannoobpabaTbiBaowero u aepesoobpabarbiBatowero 060pya0BaHua yCTaHaBNMBAlOT B HOPMaTUB-
HbIX AOKYMEHTaX, TEXHUYECKOW N METOANYECKOW AOKYMEHTALUMN.

7.2 HopmatusHble 3Ha4eHus nokasarenen paspabdatbiBaiot Ha ocHoBe FTOCT P 51541:

- AOCTUXKEHMA IKOHOMUYECKN onpasBaaHHOM 3(PHEKTUBHOCTU UCTNONL3OBAHUS ANEKTPO3Hepruu obopy-
[OBaHWEM NpU CYLLECTBYIOLLEM MUPOBOM YPOBHE PA3BUTUA TEXHUKN U TEXHOIOTUM;

- UCMOMb30BaHNA MMEIOLLEroca OMbiTa HOPMUPOBAHMS NoKasartenei M 0OOCHOBAHMS NPUHUMAEMbIX
3HAYEHMI COOTBETCTBYIOLLMMU paACHETAMU U UCTILITAHUAMM;

- cobnioaeHns HopMaTUBHLIX TPeBoBaHWUIA N0 OXPaHEe OKpYXKaloLLel cpeabl.

7.3 HopmaTuBHbIe 3Ha4YeHus nokasareneii ans o6opyaoBaHUsi NPEMMYLLIECTBEHHO YHUBEPCANbLHOIO Ha-
3HaYeHuMs yCTaHaBMUBAIOT N0 MEPE HAKOMMNEHUS U aHanu3a JaHHbIX O (HAKTUYECKUX (M3MEPEHHLIX) U pacyeT-
HbIX 3HAYEHMSAX NoKkasaTenen CnpoeKTUPOBAHHOTO, UCMLITAHHOIO U 3KCNIyaTupyemoro 060pyaoBaHus 4aHHO-
ro TUMa C y4eTOM KOHKPETHBIX YCIIOBUI €10 9KChnyarauuu.

7.4 HopmaTtuBHble 3HadYeHus1 nokasateneit obopynoBaHuUs, NPeUMyLLECTBEHHO CreuuanbHoro, Bbiny-
cKkaemoro no 3akasy, CornacoBbIBalOT W3rOTOBUTENb U 3aKa34mk 060pyA0BaHNSA 1 BHOCAT B COOTBETCTBYHOLUME
TY, T3 (Mnu 3amMeHsIoLLmMe X AOKYMEHTbI), KOHTPaKTbl U PyKOBOACTBA MO JKCMMyaTauun.

7.5 HopmaTuBHbIE 3Ha4eHUA nokasartenen SHeproadpdekTuBHOCTM 00OpPYAOBaAHMA YCTaHABMMBAIOT C
ykasaHueM TpeboBaHuii K AONYCTUMOMY U3MEHEHUIO HOPMUPYEMBIX 3HAYEHUI NOKasaTenel 3a nepuoa Hop-
MarnbHOW 3KCMnyaTauum AaHHOro o6opyaoBaHus.

7.6 o mepe peanusauuu Komnnekca mep, HanpasneHHbIX Ha 9 MEKTUBHOE UCNONb30BaAHNE N FKOHOM-
HOEe pacxof0BaHWe 3NeKTPOIHeprun 00opya0BaHNEM, HOPMATUBHbIE 3HAYEHUSA NoKasaTenen Npu NPOeKTUPO-
BaHUM W UCTbITAHWUAX HOBbIX MOAENer 0060pya0BaHNA MOTYT ObITb NEPECMOTPEHbI B CTOPOHY Y>KECTOUEHUS.

7.7 ToaTBepXXaeHWe COOTBETCTBUA NoKasaTenei sHeprodadeKTMBHOCTU 060pya0BaHNUA YCTAHOBMEH-
HbIM HOpPMaTMBHbLIM TPeBGoBaHUAM OCYyLLECTBRAT ¢ yyeTom TOCT P 51380.



MpunoxeHue A
(cnpaBouHoe)

PacyeTHOe onpepnerneHue pacxoaa JrieKTPo3Heprum B CTaHke

Tabnuya A1
Onpepensiemas ®opmyna Ana OGoaHaueHme YkasaHus 1o o
BennynHa onpegeneHus napameTpoB npeageneHnio
W Win = PiKplen, KBT - 4 (3) | P4— HOMWHanbHaA MOWHOCTb ANeKTpo- | P, — No KOHCTPYKTOPCKUM AOKYMeH-

MpnbnuxeHHasn dhopmyna

Kot + Kxx

— .pes

PHKp - Paqa max || — 8pe;;
Moan.pes

APy pes.cp APy yepH 8qepH +AP

XX. unet

—3

TISH.XX

3

4uct

XX

KBT

KBT (4)

(4.1)

JBUratens rnaBHoro ABMXeHus, KBT,
K, — Ko3athdULMEHT MCcnonb3oBaHms
anekTpoABUraTena No ANEKTPOIHEPrum;
tn = TyK; — Bpemsa paGoTel rnasHoro
npusoAa, Y,

T,,— ANUTENbHOCTL Likna o6paboTku, 4

Tam;
trm, Ty — MO TEXHONOTUYECKUM AaH-
HbIM

Onpeaenenne W, no ynpoljeHHOMY
MeToay — chopmyne (4)

Onpegenenne W, no To4HOMY MeTo-
Ay — Tabnuya A.4, opmyna (17)

Pagy max — Hanbonbluas MOWHOCTL pe-
3aHua npu obpaboTke geTanu-npeacTa-
BuTens (unn Habopa getanen), KBT

Mo pexumam pe3aHusi AnNs YepHOBLIX
onepaumii

Kaq) — KO3(hPULMEHT pexuma

Mo Tabnuuye A.2 — B 3aBUCUMOCTHU OT
TWUNa cTaHKa U XapakTepa pexuma Ha-
rpyxeHus

APy, pea. cp

Kyx. pes = —————— — KO3 DULMEHT
Ped> max

CpefHMUX NOTepb MOLLHOCTU B MeXaHuYe-

CKOIt YacTn npusoaa Npu pesaHum;

ByepH: Oumer — AOIM BPEMEHM pesaHus ¢

OTHOCUTEMBHO HU3KUMU Ny yepy W BBICO-

KUMW N0 gper — YaCTOTaMu BpalLeHus,

APy pea. cp — N0 Gopmyne (4.1).

Mo TEXHONOrMYECKUM AaHHbIM:

Sueph U Syycr PA3BUBKOI BpeMeHH pe-
3aHUA foe, Ha ABE YaCTH;

M vep ¥ Mun uncr — YCT@HOBNEHMEM
ycpeaHeHHbIX 3Ha4YeHit, 06/MuH

APy, YepH: APy guer — noTepu Mcz'—'—l‘
HOCTU XONOCTOro xoda npwu 4epHOBOWU U

yncToBol o6paboTkax, kBT

Mo dopmynam Tabnuuel A3 Ans

nu.m. YepH “ nIJ.II'I. yneT
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lpodomxeHue mabnuyp! A.1

Onpegensemas dopmyna AnA O6o3HaveHue VKa3aHIS 10 OMDEaEeHMIo
BenuunHa onpeAeneHns napaMeTpoB pea
¢ ¢ Mo TexHOMOrn4YeckuM AaHHbIM:
_ _pes _ Ixx
sp% = , O =—= — ponu Bpe- | Ecnn 3, < 0,1, To BTOpoe cnaraemoe B
trn ten opMmyne (4) MOXHO He yuuTbiBaTb, T. €.
MeHM paBoThl Np1BOAa (LINUHAENS) NMpn pe- | Sy = 0, Fpe =1
3aHUN 1 BXOMOCTYHO
APrcop APy cpr KBT, onpefensior no q)opM}/naM
Ky = —— koaduumeHT cpep- | 3 Tabnuusl A3 Ans npeobnagatoLlei unu
Pagmax cpefHel 4acToTbl BpalleHNst N, Ha Xoro-
HWX MOTepb MOLLHOCTW B MeXaHW4ecKoi | CTOM Xoay
YacTW NpuBOAa MPU BpaLleHWW LINUHAeNs
BXOMOCTYIO
Nan. pea» Nan. xx — MPUONIKEHHBIE 3HAYEHNSA | ONpeAensioT B 3aBUCUMOCTH OT TUNa arek-
KIMA snektponpusofa Mnpu pesaHUu U Ha | TpoaBuraTensa u koadduuneHTa Harpy3ku
XOMOCTOM XO4Y
[nsa acuHXpoHHoro Heperynupyemoro asu- | Mo kaTtanory.
raTens Ny pes Man. xx Ecnu BenuuunHa B, unu B, MeHblue 0,25,
To npuHumatoT Kl paBHEIM KaTanoxHoMy
3Ha4eHuto Npu Harpyske 25 % P,
B Ansa perynupyemoro anektpogsuratens no- | Mo dopmyne (4.2)
Non = (4.2) | croshHoro Toka
2
B+ 1 |:8XX.,EI,B+(1_8XX.,EI,B)B :|
Nonn B= Bpe3 Byx — KO DULMEHT Harpysku Mo popmyne (4.3) unu (4.4)
a max — -
Ppes = (Kogp + Kpes) (4.3) | Nlon 4 — KO enekTpopBurarens, cooteer- | Mo karanory
R, CTBYIOLLMIA HOMWUHAMBHON Harpy3ke
Psd)max dyx. g — BOMNS XOMOCTLIX MOTepb B anek- | [nsa anekTpopsuratenei
Bax = Kyx (4.4) | TpoaBUraTene ¢ y4eToM noteps MoLHoctn | ¢ P, <20 kBT:
F, B 06MOTKe BO3BYX/AeHUs Syx. g = 0,55;
¢ P, > 20 kBT:
8)(x. a8 - 0,65

0€¥vS d LO0U

Loz



©  [IpodonxeHue mabnuupl A.1

W,

ma =

KFI/IAP TMaH TuKu

BCnoMoratenbHbIX Npusogax KpaTKOBpPEMEHHOro
AecTBUA — npueoga MeXxaHU3MOB CMEHbI UHCTPY-
MeHTa, NoBoOpoOTa peBoanepHoﬁ roNnoBKM U T. N.

Onpeaensemas dopmyna ana O60o3HaueHNe
YkasaHusa no onpeaeneHno
BennynHa onpegeneHus napameTpoB
XWpn W= KnnZPrnu Ty KBT -4 (5) Knn—lsoaqaqamumeHT ucnonb3oBaHust aNekTpoaBu- | [N cTaHkoB ¢ HeGomnblMM  BpeMeHeM
raTenieil NpUBOAOB Nofad no NeKTPo3Heprum NepexofHbIX JUHAaMUYECKUX NPOLIeCCOoB OT-
HOCUTEnNbLHO BpeMeHH Lkna obpaboTku T ;:
Kon = 0,05 (ctaHkm ¢ MUY — TokapHele,
dpesepHble, WnudoBanbHele, 06pabaTbl-
BaloLLMe LieHTpLI U T. 1N.)
YPnnm — CYMMapHasi MOLLHOCTb YCTaHOBMEHHbLIX | [0 KOHCTPYKTOPCKUM AOKYMEHTaM
ABuWrateneit npveBofoB nogadv (Mo OCAM KOOPAW-
HaT), kBT
IWeen IWien = ZWoeng + ZWoene * 2, KBT - 4 (6) | EWpeny — CYMMapHEIi pacxos anekTposHepruun Bo | o dopmyne (6.1)
BCMOMOraTenbHbIX NpuBoax ¢ AMUTENbHLIMUA Li-
knamu paboTsl (6nM3KV|MV|Tu) — npuBofa oxnax-
ASHWS, BEHTUNsTopa obayBa [MaBHOMO SNEKTPO-
asuratensu T. n., KBt - 4
ZWBcn,q:KBanZPBanTu (6.1) | Kseng — K93¢¢uqmeHT Ucnonb3oBaHUs anekTpo- | Koo, =1
fBurateneid BcrioMoraTenbHbLIX MPUBOAOB C ANU-
TenbHLIMU UMKnamu paboTbl N0 ANEKTPOIHEPrum
ZPecnn — CyMMapHasi MOWHOCTb YCTaHOBEHHbIX Mo KOHCTPYKTOPCKUM AOKYMEHTaM
anekTpoaBUrateneil NPUBOAOB AJIMTENLHOIO Aen-
cTBUA, KBT
EWacnk = KacneZPaenk Ty (6.2) | ZWene — CyMMapHbIiA pacxog anekTpoaHeprum 8o | Mo dopmyne (6.2)

Kscnk — KO3 DULMEHT MCMONb30BaHUA ANeKTpo-
ABuraTenei BCnoMoraTtenbHbIX NPUBOAOB MO 3NeK-
TPOBHEpruy

Kacnk = 0,04

XPgcnk — CyMMapHasi MOLUHOCTb yCTaHOBIMEHHbIX
anekTpoaBuraTeneil NPUBOAOB KpaTKOBPEMEHHOIO
gelcteus, KBT

Mo KOHCTPYKTOPCKUM JOKYMEHTam

Wyq — Pacxoj anekTposHepruu B NpuBoAe rugpo-
cTaHumm, kBT - 4

Mo dopmyne (6.3)
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OkoHYaHue mabnuysi A. 1

Onpegensemas dopmyna AnA O6osHayeHue YKa3aHusi N0 ONpeaenennio
BenuynHa onpeaeneHna napamMeTpoB
ZWaen King — KO3ppULMEHT ncronb3oBakns anekTpo- | Bolbupaerca B 3aBUCMMOCTM OT Tuna -
ABUratens Hacoca rapoCTaHLMmn NO 3NeKTPoO3Hep- | ApocTaHuuu:
rmu Kiwg = 1,0 — ANA cTaHuuid ¢ Heperynupye-
MbIM Hacocom;
Keng = 0,5 + 0,6 — ans cTaHumid ¢ perynu-
pPYEMbIM HAacoCoM U ANsi ABYXCTYNeHYaTbIX
cTaHuui,
Kug = 0,3 — ANsi HacOCHO-aKKyMymnsiTop-
HbIX CTaHUMIA
Prygn— HOMUHANLHAA MOLLHOCTL 3nekTpoasuraTte- | Mo KOHCTPYKTOPCKUM AOKYMeHTam
na Hacoca, KBT
Ky, — k03puLMeHT ANUTENBHOCTU HenpepbiBHOW | M3 aHanusa yukna paboTbl cTaHka:
paboThbl rMApocTaHUUN U YCTpoiicTea ynpaenenus | K,> 1
M CUCTEMBI SIIEKTPOABTOMATUKN CPaBHWUTENBHO C
Luknom obpabotku T,
ZWy,., ZWyn = ch + ZW,,KBT - 1 (7) ch — pacxof anekTpoaHepruu B yctponctae YMY, | Mo cdopmyne (7.1)
kBT
ch= PcyTuKu,r KBT - v (7.1) Pﬂ/ — MOLHOCTb, noTpebnsaeMasi yCTPoUCcTBOM | Mo KOHCTPYKTOPCKUM JOKYMEHTaM.
yrly, kBt Pcy= 0,4 +1,0kBT
(6onbLwmMe 3Ha4eHNs — AN MHOroLeneBbIX
CTaHKoB)
W, = ZPaTqKq, KBT - Y (7.2) | ZW, — cyMMapHbIi pacxof anekTposHeprun B cu- | Mo dopmyne (7.2)
CTeMe areKTpoaBToOMaTukK, KBT - 4
ZP, — cyMMapHas MOLWHOCTb, noTpebnsemasn | Mo KOHCTPYKTOPCKUM AOKYMEHTaMm.
aneKkTpoaBTOMaTUKOW, KBT ZP, = 2,0 + 2,5 kBT — npu npuMeHeHuu
KOHTaKTHO-peneiHbIX YyCTPOWCTB;
ZP, = 0,6 +1,0 kBT — npu npuMeHeHUu
CXEM YMpaBneHWs Ha COBPEMEHHON ane-
MeHTHOI base
Woe W, — pacxop aneKkTposHepriu Ha ocBelleHne
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Tabnuya A2
ObosHaverine KOSQJQJI/ILWIEHT XapaKkTepucTUKa peXxuma HarpyxeHusi, TN CTaHKoB
pexuma, Ne pexumMa P P P Py !
1 0,6—0,7 Mepenap ypoBHei SCPCEGKTVIBHOKI MOLLIHOCTW OTHOCUTENBHO 'Dacp max HeBenuKk. CTaHku
Ana o6paboTkn feTanel NpocToi KOHUrypaLmMmn ¢ Mano UsMEHSIOLWUMUCH pexuMam
(3yboobpabaTbiBatolne CTaHKW, LUNMOBanbHblE CTaHKW AN YepHoBoW obpaboTku,
cnewuunanbHble U T.M.)
2 0,5—0,55 MNMepeMeHHOCTb 3hEKTUBHON MOLUHOCTW B CPaBHWUTENbHO Y3kuUX npefenax. Cneuy-
anu3npoBaHHble CTaHKU ANS 06paboTku OAHOTUMHLIX AeTaneil O4HOTUMHLIM UHCTPY-
MEHTOM, NPOAYKLUNOHHBIE CTaHKU pasHbIX TUMOB, WM OBaNbHbIE CTaHKM U T. M.
3 0,35—0,45 MepeMeHHble pexuMbl paboTel ¢ pasnniHON 3PDHEKTUBHON MOLLHOCTbLIO. YHUBEpCanb-
HbI XapakTep o6paboTkuM NpW Manom YWUChe UCTOoNb3yeMblX MHCTPYMEHTOB. CTaHKM
obLero HasHa4YeHWs1 U yHuBepcankeHble, B T. 4. ¢ YUY — TokapHble, dpesepHble, pac-
TOYHbIE U T. M.
4 0,2—0,3 3HaunTenbHLIA Nepenag ypoBHel 3PGEeKTUBHOW MOLLHOCTM npu Hebonbluoh fone
BpeMeHI paboThl € Pyy, may. CTaHKW LUMPOKOYHMBEPCANbHbIE C MPUMEHEHUEM 3Hauu-
TEMbHOro Ynucna pasnuYHbIX MHCTPYMEHTOB (MHOroLENeBLIe CTaHKM U MOAYNN, TokKap-
HO-peBONbBEPHbIe CTaHKW, YHUKarbHble TSPKeNble CTaHKu U T. 1.)
Tabnuya A3
CXeMa MoCTPOEHNS MaBHOM MPUBoaa MpubnuxeHHble hopMynbl ANA onpeaerieHUs NoTepb MOLHOCTH
XONOCTOro xoaa, kBT
1 CoeanHeHne ABUraTens \ LUNUHAENS HanpsMyto (B TY. | AP, = 3,5 10-5n,,.P, 8)
«MOTOP-LUNWUHAENBY)
2 CO?AMHeHMe ABuWraTens W WnuHaens peMeHHoun nepe- [ AP, =25- 10_5(”115 + NPy 9)
Aadeit
3 CoeauHeHne peMeHHo nepepaqeii: APy, = 1,25K; - 1075(ngq + nyp)Py, (10)
a) ABuraTens U KopobKK cKopocTeil, pefyKTopa;
6) ABYXx KopoBok (Mpu pasgeneHHoM NpuBoAE);
B) KOPOOKM 1 LUNMHAENS
4 CoefuHeH!si ABYMSi peMeHHbIMU nepepadamin asura- | AP, = 1,6K; - 1075(n, + )Py, (1)
Tens W KopobKu, KOpoBKM W LUNWHAENSA (LUNWHAENLHON
6abkw)
5 CoepnHenne ABuraTens v LINMHAENBHOW Gabkn (KO- | AP, = Ky - 1075(n g + Nyn)Py (12)
pobku ckopocTeit) 6e3 peMeHHbIX nepeaav
6 MHoroBanoBkle NpuBoAbLl No cxeMe 5 ¢ Gonbwumn Bpa- _ 13
P . P& 1 AP, =(1020%5% 12,1001V )R (13)
LLaloLWMMUCs MaccaMu (CTaHKWU. KapycernbHble, KpynHble L wn JTH
pacTouHbie, ToKapHble, 3y6oobpabaTriBatowue U T. n.)
7 MHorownuHaenbHbIi NpUBoj (passeTeNeHHan cxema) k (14)
APxe = APy en + _Z1APxx/
i=
=7.10"5
APy e =2 107 (Ngg + Npacn)Py (15)
=7.10-5
APy i=Z-10 (npacn *+ Nyni) P (16)

MpumevyaHus:

1 Nyg W Ny, — COOTBETCTBYIOWME APYT APYTY 3HAYEHUS YacTOT BpalleHWUsl ABUraTens u WNMHAeNs.

2 Kz — obujee uncno Banos (6e3 ydeTa Bana ABUraTens) B JaHHON KWHEMaTUIECKON Lienu.

3 B chopmynax Ans cxembl 7: i — NOpAAKOBLIN HOMeP WnuHAEens; kK — YUCNO WNUHAene; Npacn — HacTota
BPalLeHWA Bana pacnpefenurensHoro koneca; Z — 06beiuHeHHbI ko3hpULMEHT, PaBHLIA NPON3BEAEHNIO YUCNa
BanoB y4acTka KWHeMaTU4ecKoi Lenu Ao UK nocrie pasfaTouHoro Koneca U YMCreHHoro koadguuueHTa B popmyne
ANS COOTBETCTBYIOWEN CXeMbl, HanpuMep AN MHOTOLUMMHAENLHOTO NPUBOAA, COOTBETCTBYIOLLEro cxeMe 3: Z = 1,25K,,.
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Ta6nuya A4 — MeToguka yTOUHEHHOTO pacyeTa pacxofa 3MeKTPOSHepruu B rMaBHOM NPUBOAE CTaHKa

PacuyeTHaa dopmyna

MopsAaok pacueTa

Wiy = P,

H

Kot = W+ ZWy =

p'rn

j=1

MNan. pesj

i (Pags * M Mpesi i APty

j=1 Nan.xq

JKBT -y

(17)

1 Mo TexHONOrM4YecknM MaTepuanam, XapaKTepusyroLium
uukn obpaboTku AeTaneii-npegcraButeneii (onepauuoH-
Hble KapTbl, pacnedaTku 1 T. N.) ANs Kaxa0i us m nosnumin
(nepexofoB), ycTaHaBnuBaeTcsA HaGop JaHHbIX (MapaMeTphl
PEXUMOB pe3aHusi, UHCTPYMEHTa U T. A.), He0BXOAUMBIX ANS
pacveTa MOLLHOCTU pe3aHnst Py,

2 Mo cdopMynam pesaHus 13 cnpaBoYHWKa onpeaensioT Be-
ANYNHBL Py

3 C y4eTOM KMHEMaTU4YeCKOW cxembl npusofa (ZaHHbIX O
Ngg ¥ Nyp) V1 BENUYUHBL Pyg, ANS KaXAoi NosnLmm onpeae-
NST BEIMYMHBI MOTEPb MOLLHOCTU B MEXaHWYECKOW YacTy
npueoda APy = APy; + AP, (MOTepyH XONOCTOro XoAa W Ha-
rpysoudHele), a Takke KIJ snexkrponpusona ngy, pesj:

4 ToacunTLIBAKOT 3HAYEHUsI NOTPEONsieMol U3 CeT MOLL-
HOCTH Py 1 COOTBETCTBYHOLLME 3HAYEHUS PACXOAA SMEKTPO-
SHeprimM Npu pesanun W Ans kaxaoi nosuyum.

5 AHanorMyHo OnNpefensioT 3Ha4YeHWst MoTepb MOLLHOCTM
Ton, xxj NOTPEONAEMON MOLLHOCTU Py, ;i 1 COOTBETCTBYIOLLE-
ro pacxofa aneKkTpo3Heprun Wo; npu BpalLeHun LNUHAENs
BXOMOCTYHO.

6 BbluMcnsoT cyMMbl W1j, sz W onNpeaenaT CyMMapHbIi
pacxon Wi,

1
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Mpunoxexue b
(cnpaBouHoe)

Mpumep pacyeTa pacxoga 3NeKTPOIHEPrun B CTaHKe Ha CTaAMKN NPOEKTUPOBaHUA

1 UcxopHble faHHbIe

OnpepensiloT pacxof, SMEKTPO3IHEPIUN B CBEPNUNBLHO-(PPE3EPHO-PACTOMHOM MOAYNE NOBLILEHHOW TOYHOCTU ANA
06paboTkm Menkux kopnycHelx AeTaneit. Mpegensl YacToT BpalweHus wnuHaens: 20 — 1500 o6/MuH. MaBHbIA Npusog
OT perynupyemoro a5eKTponpueoza ¢ ABuratesnieM NoCcTOSHHOIO ToKa U ABYXCTYNeH4aToil 3ybyartoi nepeaaun. Ha craHke
ycTaHoBrneHo 12 anekrpogBurarterneii obuieit MoLjHocTeio 23 KBT, cBefileHNs 0 KOTopbIX NpuBeAeHbl B Tabnuue b.1.

B kauecTBe npeacTaBUTENbLHOW obpabaTbiBaeMoW pAeTanu BbiOpaH KpOHLITEWH u3 4vyryHa CU20 pasmepom
191%x137%139 Mm. lNMpouecc obpaboTkn BrroyaeT 31 NMO3ULMIO, B TOM YUCIe HECKOMBKO MO3ULMIA (hpe3epoBaHus, cBep-
NeHus, pacTaunBaHus, 3eHKepoBaHUs, pasBepThiBaHusl, HapesaHua pe3bbbl U T. N. HekoTopble TEXHOMOrn4eckue faHHele,
xapakrepusytowue obpaboTtky aToit AeTanu, AaHbl B Tabnuue B.2.

2 Pacyer pacxofia aMneKTpo3Heprun B cTaHke nNo MeToauke, NpuBeAeHHOW B NPUNOXEHUN A, ¢ UCNONb3OBaHUEM
MCXOAHbIX fJaHHbIX U3 Tabnuy 6.1 u b.2 nomelyeH B Tabnuue 6.3.

3 B tabnuue b.4 naH NnpuMep YTOYHEHHOMO pacqeTa pacxoia aNeKTpOdHEPriun B rMaBHOM NPUBOAE TOrO XKe CTaHKa
C UCMoMb30BaHUEM METOAUKM, M3NOXEHHOI B Tabnuue A.4 (npunoxeHue A).

Ta6bnuya b.1 — Xapakrepuctuka anekrpoobopyaoBaHusi, yCTAHOBNEHHOTO Ha CBEPUIBHO-DPE3EPHO-PAaCTOMHOM MOAYNe

SHEKTPOABMraTenb
Mpusog
Tun MapameTp
1 2 3
[MaBHOro ABUXEHUSA 2Me160MIr P,=8,0kBT
n,, = 1000 o6/mMnH
n,=0,80
MepemelleHus cTona («X») ®daHyk 20M M,=21HmM
P,=1,1kBr
MepemeLleHUs canasok («Z») ®daHyk 20M n,, =500 o6/MuH
1,=0,9
MepeMeLleHUs WNUHAeNbHOW B6abku («Y») ®anyk 20M
MosopoTa cTona («By») DaHyk 20M
MapocTaHuuu 4A112MYY3 P,=55kBr
n,, = 1500 06/MuH
M, = 0,855
MoBoOpOTa UHCTPYMEHTANbHOrO MarasuHa NBB-100L P, =11xBr
n, = 1000 o6/mMnH
n, = 0,746
TpaHcnopTepa CTPY>KKK 4A71B6Y3 P,=0,55kBr
n,, = 1000 o6/mMnH
1,= 0,675
CMa304HOIN cUCTEMBI (HACOC OTKaUYKN CMa3Ku) AON11-2 P,=0,08 kBt
n,, = 3000 06/MuH
1, = 0,58
Hacoca oxnaxaeHus X14-22M P,=0,12kBr
n,, = 3000 o6/mMuH
1, = 0,62

12
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MapameTp unkna o6paboTku O6osHa4eHWe PasmepHocTb 3HayeHne

1 2 3 4

MakcuManbHaa addekTnBHas MOLLHOCTb Pagp max kBT 5,1

[uanasoH ncnonb3yemMblx 4acToT BpaLleHusi Ny 06/MUH 154—1000

LnMHAens

Yucno nepexonos

obuee: — — 31

Ny <500 06/MuH — — 18

ny. > 500 06/mMuH — — 13

CpeaHee 3Ha4veHune ny

nyr <500 M. vepH 06/MWH 265

Ny > 500 Ny, aner 06/M1H 750

AnutenbHocTb Lukna obpaboTku getanu (Bpemsa

paboTbl No ynpaensitoLleit nporpaMme) Tu = Tyn MUH 70

Bpemsa pabotbl wWnuHaens:

cyMMapHoe tn 44

pesaHus toes 34

XONOCTbIX XOA0B tex MUH 10

Ha n,; <500 o6/MnH fuepH 29

Ha Ny > 500 06/MUH taner 5

Ta6nuya B.3 — Mpumep pacyeTa pacxoaa ANEKTPOIHEPrun B CBEPUNLHO-PPE3epHO-PACcTOYHOM MOAYNE No ynpo-
LLIEHHOMY MeTogy

OnpeﬂeﬂﬂeMaﬂ HOMep Taﬁn“ubl YkasaHua no PacyeTy N YMCnoBble 3HAYEeHUA
BenuynHa Mpunoxexne A | MpunoxeHune b
W Tabnuya B.1 | 3apaHo: P, = 8 kBT
PH
tn Tabnuya B.2 | t =44 Mun=0,734
Psdp max Tabnuua b2 | Mo napameTpam pexvMOB pesaHns Py, mayx = 5,1 KBT
K;,q, Tabnuuya A2 Ans pexuma 4K3¢ =0,25
8 Tabnuya B.3
YepH SqepH - 29 ~0,85
44
Suner Tabnuya 5.3 5
SLW|CT =— & 0,15
44
Murr. yepw Tabnua B.2 | nyp; yepy = 265 06/MuH
Nur wner Tabnmua b.2 | ny. yyer = 750 06/MUH
APy vepn Tabnuya A3 Ans cxemsi 5 n K, = 3 no dopmyne (12)
AP =3-10-5 (2100 + 265) 8 = 0,57 kBT
AP, . XX. YePH )
. anet Tadnuda A3 AP, wio'=3- 1075 (1500 + 750) 8 = 0,55 kBT
APy pes. cp Tabnuua A1 Mo dopmyne (4.1)
APy pes. op = 0,57 - 0,85 + 0,55 - 0,15 = 0,57 kBT
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lMpodomxeHue mabnuupi 5.3

14

Onpeaensemas Howmep Ta6nmy,
Benu4nHa Mpunoxetne A | Mpwroxenn . YkasaHusi Mo pacyeTy W YNCTIOBbIE 3HAYEHUS
e
K Tabnuua A1
XX. pes L 057 or
Kyx. pes = B kBT
8 T
pes a6nmqa B.3 34
S =~ 0,8
pes = 44
Oy Ta6n|n|.|a B.3 _ 10 02
Sux = 24~
K, T
XX a6y A1 M3 aHanusa pexumos o6paboTku:
Ta6 A'Dxx. pes. cp:APxx. cp; Kxx = Kxx. pes =01
Pres aoniua A1 Mo gopmyne (4.3)
Ppea = (0,25 +0,11)0,63 = 0,23
P Tabnua A1 Mo dopmyne (4.4)
By = 0,11:0,63 = 0,07
Sy a8 Tabnuua A.1 Sex. gs = 0,55
Mlon. TaGnuya B.1 | Mo katanory n;, ,,= 0,8
MNan. pes Tabnuua A1 Mo dopmyne (4.2)
0,23
MNan.pes = T > = 0,62
023+ (ﬁ —1)(0,55 + 0,45 - 0,23°)
Nan. xx Ta6rmua A.1
Nan.xx = T 0.07 > =0,383
0,07 + (55 = (0,55 +0,45-007%)
PHKp Tasﬂl/lLta A1 Mo qaopMyne (4)
(0,256 +0,11)0,8 0,11-0,2
P.K, =51 =267
HP [ 062 033 kBT
Wi, Tabnuua A1 Mo dopmyne (3)
Win=267-0,73=1,95kBT - 4
W Tabnuua A1 [na ceepnunbHoO-pesepHO-pacTouHbIX cTaHkoB K, = 0,05
KI'II'I
2Py Tabrvya B.1 | 2Pyp,,=1,1-3=3,3kBr
Tq Tabnuuya 5.2 Tq=70 MWUH=1,16 4
ZWin Tabnuua A.1 Mo cdopmyne (5) W, =0,05-3,3-1,16 =0,19 kBT - v
S Won Ta6nuua A.1 Keena =1
KBCI‘I,D,
Peena Tabmuua b.1 | XPge, = 0,12+ 0,12 + 0,08 = 0,32 kBT (NpuBoA Hacoca oxnax-
[ E€HUS, BEHTUNATOP IMaBHOro NPUBOJA, HACOC OTKAYKWN CMa3ku)
Weena Tabnuua A.1 Mo dopmyne (6.1)
EWeng = 10,32 1,16 = 0,37 kBT
Kaenk TaGnuua A.1 Kaene = 0,04
ZPgcnk Tabnuuya 6.1 | Pgen = 1,1+ 1,1+ 0,55+ 1,5 = 4,25 kBt (npueoga: nosopora
cTomna, NOBOPOTa UHCTPYMEHTASMLHOrO MarasuHa, TpaHcnopTe-
pa CTPYXXKW, Hacoca CMblBa CTPYXKHU)
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Homep Tabnuupl

OnpegensemMas
YKasaHWs Mo pacyeTy U YUCTIOBbIE 3HAYEHNS
BenuarHa MpunoxeHue A | MpunoxeHne b
EWaenk Tabnuya A.1 Mo copmyne (6.2)
EWaen =0,04-4,25-116=0,2 kBT - v
Kina Tabnuua A1 Ans AByxcTyneH4yaToil HacocHo cTaHuun K, = 0,55
Pruau Tabnuya B.1 | P,y = 5,5 KBT (NpuBoA Hacoca rvapocTaHLmm)
K,_t Tabnuya A.1 W3 aHanu3a yukna paboTel cTaHKka U ero cuctem Kq =1,2
Wia Tabnuya A.1 Mo copmyne (6.3)
Wiy, =055-55-1,16-12=42kBT " 4
XWecn Tabnuua A1 Mo cpopmyne (6) EWy; = 0,37+ 02+ 4,2~ 4,8 kBT 4
Tabnuya A.1 Ans MHOrogyHKLUUOHANLHOro cTaHka
W, -
yn Pey=1xBT
Pey
Wey Tabnuya A.1 Mo copmyne (7.1)
Wey=1-1,16-12=139kBT - 4
P, Tabnuvya A.1 [nsa cxeM ynpaBneHus Ha COBpeMEHHON arneMeHTHoI Base
TP, =1kBr(7.2)
W, Tabnuya A.1 Mo copmyne (7.2)
IW,=1-116-12=139kBT" v
W Tabnuya A.1 Mo dopmyne (7) ZW,, = 1,39 + 1,39 = 2,78 kBT - 4
w CyMMapHbIii pacxof aneKTpoaHeprun B cTaHke npu obpaboTke

TUNOBOW AeTanu no gpopmyne (1)
W=195+019+48+278=97kBT 4

MpumeydaHune—TIlpu TodHoM MeToae pacyeTa W, (Tabnu-
ua A4, npunoxeHue A u Tabnuua b.4, npunoxenue b)

W=18+019+48+278=955kBT 4
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Ta6nuya 5.4 — MNpuMep YTOYHEHHOTO pacyeTa pacxofa SMEKTPO3IHEPruK B MMaBHOM NpUBOLE NpU NMPOEKTUPOBaHUM
CBEpPNUIbHO-PPe3epHO-PaCcTOMHOrO MOAYIS

Bua o6paboTku, UHCTPYMEHT, rmybuHa P
pesaHus f, MM, K%‘?i_ APy KBT | APun KBT | Mgppes | P, KBT | foeg, MUH [ Wy, KBT - MuH
nogava S, Mm/06
OpesepoBaHue,
dpesa koHUeBas gnameTpoM 40 mMm, 0,80 0,57 0,08 0,8 1,75 0,80 1,4
t=1,5=0,33
OpesepoBaHue,
dpesa koHUeBas gnameTpoM 40 mMm, 2,3 0,57 0,23 0,8 3,87 1,9 7,5
t=6,8=0,5
®OpesepoBaHue,
dpesa TopueBas gnametpom 100 MM, 51 0,47 0,51 0,8 7,56 2,6 19,7
t=5,8=09
3eHKoBaHue,
3€HKOBKa AnaMeTpoM 63 MM, 1,9 0,92 0,19 0,8 3,75 0,08 0,3
t=0,5 S=1

OkoH4aHue mabnuupi 5.4

Bua o6paboTku, UHCTPYMEHT, rmybuHa n n W
pesaHuA { M, 06/LII;I/IHI/’IH oﬁ/ﬁl;m Tlon. xx Procn KBT biox, MUH KBT'I\2/I’I/IH
nogava S, Mm/06
OpesepoBaHue,
dpesa koHUeBas gnameTpoM 40 mMm, 600 1200 0,65 0,88 0,13 0,11
t=1,8=0,33
OpesepoBaHue,
dpe3sa koHUeBas gnameTpoM 40 mMm, 600 1200 0,65 0,88 1,0 0,88
t=6,S=0,5
OpesepoBaHue,
dpesa Topueas gnametpom 100 Mm, 165 1320 0,6 0,78 0,65 0,51
t=5,5=09
3eHKoBaHue,
3eHKOBKa AnaMeTpoM 63 MM, 318 2544 1,4 0,08 0,65 1,4
t=05 8S=1
Elyg = 34 MUH; 2t = 10 MuH;
IW, = 87,6 KBT - MuH; IW, = 10,4 kBT - MUH;

Wi, =876+10,4=108 kBT- MMH = 1,8 kBT - u.
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Bubnuorpacuna

MeToguudeckue pekomeHaaLmn «Beibop 1 pacyeT nokasateneil SKOHOMHOrO UCMNONb30BaHWS SMEKTPO3HEPrun B Me-
TannopexyLmx cTaHkax Ha cTagum npoektuposanus». — M.: SHUMC, 1988

PL 50-374—82 MeToguyeckue ykasaHusi No cocTaBy U COAEepXaHUio BHOCUMbIX B CTAHAAPTLI M TEXHUYeCcKkue ycno-
BUA HOPMaTUBOB pacxofa TOMNUBa 1 SHEPruv Ha eAnHULY NpogyKumm (paboThl)
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YK 621.002.5:621.9:674.05:621.73.06:006.354 OKC 25.080, 25.120, 79.120 52, 81,83 OKI138100

KnioueBblie cnosa: sHepretudeckasn 3hheKTUBHOCTb, NokasaTenu sHepreTudeckoi achhekTUBHOCTH, ob6paba-
ThiBaloLllee 060pyA0OBaHNe, METaNIOpeXyLme CTaHku, AepeBoobpabaTbiBalome CTaHKK, Ky3HEYHO-MPECCo-
Bbl€ MaLUMHbI, KOIPDULUUEHT NONE3HOTO AENCTBUSA
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