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SISTEMI

Pupma yxe 25 ner nponsso- ¥
OUT PA3NMYHBIM PEXYLMK MHCT- 3
pymeHT ana obpabotkn pepeeqa, |
anioMKMHKMA W nnactmacc. B nep- |

BYHD OQHEpCOb, 23TO CBEpPNA LA \J} J

NPMCOOOYHBIX CTOHKOB, KOHLUE-
Bbi€ (Ppe3dbl, WNMHABNW, CMEH-
Hble HoXM. [Tomumo 3Toro, Pup- EN
MQ NpeanaraeTt WUpOoKMK accop-
TUMEHT PA3NMYHBIX UIMEDUTENbHBIX WHCT-
DYMEHTOB M npucnocobnedni: kanubpsl
EHEHTFJI:}HHHE' M MmeXOHHWYECKHE, }"rﬂDh‘LEF}hI-

3anaTeHTOBAOHLI: OPUIMHANLHOE YCT-
DOWCTBO ANA NPMCOAKKM Netens | prUma-
THK W npuMcnocobneHue AN M3roTosne-
HMA OPOYHbIX OKOH M OBEpEX.

Kok M3BECTHO, 3anagHbie NMPOM3BOAOM-
Tenu BeiNycKaoT 0DOpyAOBaHUE U MHCTPY-
MEHTbl IKOHOMMHYECKOTO, CPEQHEro W Bbi-
cokoro ypoeHa. Komnanmna KLEIN/SISTE-
M| cneunanuanpyeTca HO BbINYCKE MHCT-

DYMEHTA BBICOKOTO YPOBHS.

61100 Pesaro, ltaly, Via Montanelli, 70

[lpepcrasurens 8 Poccun AHToOHMO AveTto

T
® B

JTO O3HAMAEeT, YTO ecnu Bbl MLEeTe ae-
WEeBbIM MHCTPYMEHT HEBLICOKOTO KOQYecCTeq,
ro Ha KLEIN /SISTEMI| sam nenate Hevero.

Pupma oveHs bonbwoe BHUMOHHWE
yOENseT KaYecTsy TOBOPA — 3TO BLIPO-
XOAEeTca M B TwaTtensHom otbope no-
CTOBLMKOB ChIPbA, M B NOCTOAHHOM KOH-
TpONe 30 NPOUeccoOM NPOW3BOACTRA.

lorap duUpMel cepTUDHUUMPOBROH B

COOTBETCTBMM C TpebOBOHUAMKM HOPMO-
mwea 150 2000.

Tel. +390721.28950

info@sistemiklein.com

Mo6. ten. (095) 102-6285

OcHogHbie knueHTsl dupmel — 8 CLLUA w
_eeepHOW Eepone, o BCero TOBAPLI QHP-
mbl npopaiotes B8 30 ctpanax.

[lonTopa ropa pabotel HO poccuid-
CKOM PbIHKE NOKO3QNM, 4TO M POCCHM-
CKME NPOMU3BOAMTENM ICMHTEPECOBAHLI B
MHCTPYMEHTOX W npucnocobneHwsax Bbi-
COKOro KQ4YecTBa NO NPUEMNEMbIM Le-
HOM.

Pupma I0UHTEPECOBOHO PACWKPATH
ceTh Npoaax Ha TeppuTopuK Poccuum.

A3MEPUTENbHBIE MHCTPYMEHT

'.I.E'

COATPONBHO U3IMEPA ) IbHBIV
AHCTPYMEHT

www.sistemiklein.com
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knamkbixmare- C.U. ATATIOB, H.A, ®EJISHOBA, JI.E. ITAPELIKH.
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podeceop, A.1H., acn. gen- A.H. KOPOTKOB. VueGHas npakTika Ha
afaliesmiat BRE L L Q;.E:; i ffi} CTAHKOHHCTPYMEHTAIBHBIX 3aBojax |epmaHuu

_ A.H. KOPOTKOB. ITpo6iiema kagpoBoro obecredeHus
e Kysbacca BRICOKOKBAIH(HUMPOBAHHBIMH CTAHOYHUKAMH
i o (KOHBEPOUS i ¥ HHCTPYMEHTANBIIHKAMH

" 'l CMAI'MH, B.C. KAPMAHOB. OnTHMH3aIHsA PeKHMOB
sl R .ﬁ':-_ | pesanusg B CAIIP PH Ha nnpumepe onepanuu cBepleHus

WKaUWHA, CBMAETENLCTED © peruer: 11.10. OJMHIIEB, B.I. IMMAHEILL Coepementoe YUITY
79044 i mmpoKoyHHBEpCATBHBIX (PE3EPHBIX CTAHKOB

Bl san. rei. pupekropa AO B.K. ADAHACBEB, A.B. KOTIbBA, M.B. UHEBPSKOB
e e O HEKOTOPEIX 0COGEHHOCTAX IOMEHHOTO JyTyHa

HKo TLE., [ | | 0 B.I1. BAJIKOB. Beibop XBOCTOBMKOB MHCTDYMEHTA
IMECKOW DUPMBI CCUIMA- 1115 passuunbIX ycroBHit 06paGoTKH

" [1POII3BO/JICTBO U KAUECTBO

- Ha BOJIHOIi OCHOBe

% COHIKAHRMIRY 1 57, CMOJIBHIKOB, C.H. OJIBIITBIHCKUIA,
; aBTOPOB NybruiallAit Moxer He cos-| 1.H. OTEHHM, H.M. HUKM®OPOB. O6paborka rnyGokux
M PEAAKUIAN. OPUIMHANEI 6T oTBepCTHIl HEHTPOOEKHBIM PaCKaTEIBAHHEM

nosoe BB ae P M. KOIAH. IlogcncreMa TexHonorndeckoro obecneueHus
«KoHBEp- Ka4ecTBa FOPHOH TEXHHKH

Poiblasiarub il O5PA3OBAHHE

1 HOBOCTH or CAHJABUK-MKTC

TEXHOJIOI A

OIBIT YTHIH3AIHH O0TXO00B CMAa309HO-0XJIaA N4 FOIHX AHIKOCTEH

M OLOPYITOBAHUE

MHDOPMALMA 0 pelakiHoHHOH HOINHCKE

MUHCTPYMEHT CUEUPY




MHCTPYMEHT CUBWUPW

Bbibop XBOCTOBMKOB MHCTPYMEHTA

WHCTPYMEHT

ANA PA3AMYHBLIX YCAOBHH 00pabOTKM

B.l1. BAITKOB, 3aM. 2eHepanbH0O20 Oupekmopa, KaHo. mexH. Hayk,

TeXHU4eckni nporpecc B NpovM3BoACTBE MeTannoobpa-
BateiBaioliero oGopyaoBaHna MNpWBEN K CYLWECTBEHHOMY
pDOCTY TpaﬁneaHmm K NPUMEHAEMOMY MHCTPYMEHTY MU Ka-
YeCTBY ero KpenneHua Ha cTaHkax. 9To CBA3aHo B NepBylo

_ 04Yepefb C poCTOM CKOPOCTEW rMaBHOro ABWKEHWA U CKO-
DOCTEN BCNomoraTerbHbIX nepeMeLleHuii ctaHkos. He oc-

 TAHaBMMBAACH Ha 3TWX BONpocax, MMeloLWMX CaMoCToATe b-

. HOE 3HauYeHue, OTMEeTUM Te U3MEHEHWUS, KOTOpPbIe NPOMCXO-

QAT B nocnenHee Bpems C BCNomMoratTenbHelM MHCTRYMEH-
TOM, NpeaHasHavyeHHBIM ANA TOYHOIo M HageXHoro aakpen-

fIeHIUA PEXKYLLIEro MHCTPYMEHTa Ha cTaHKax.

Pan cneuvanuvcToB Beaywnx MHCTPYMEHTaNbLHbBIX UpMm
8 Poccun 1 3a py6eom Ha npoTsxeHun nocneaHux 20 net
3aHUMANCSH COBEpLUEHCTBOBaHWEM Y3roB KperneHnsa UHCT-
pyMeHTa Ha ctauke. B yncne pa3paboTok ncnbiTeiBanuCh
COSAUHEHNs, coveTaloLe LMNMHAPUYECKYI NOBEPXHOCTL
(1 ﬂﬂEpF}HH Topey, Hanpumep,thupma "CUM", LLisenuapus;
C 3aTAKKOW KOHUEHTPWYECKMM BMHTOBLIM COedWHEHWEM,

chupmoii "Bonbxayntep”, lepmaHuns; Takoe e coeauHeHne
C 3ATHMKON sKcUueHTpUYHBIM BUHTOM "Canpgeuk’, Lieeuns;

G SKCLEHTPWYHbIM cCamMo3aTArMBakWmmMca coequHeHnem \
T.4. OpurHancHbie cuctemsl ABC npeanaranuce upma-
‘mu "Robert Breuning”, ®PIl' n ap.

-~ B cBA3M C BHeOpeHWeM B OTedecTBeHHOEe NPOU3BOACTRO

BBICOKOCKOPOCTHbIX veTtannoobpabaTtbiBalowmnx UeHTPOB,
UMEHOLUMX NpUBOALI MaBHOIO OBWXEHWA CO CKOPOCTAMM

BpaweHdmsa 0o 25 Teic. 0b/MUH,, CYLWECTBEHHO BO3POCNH
TpeBoBaHMs K cucTemMam KpenneHna MHCTPYMEHTa B LUMNWMH-
- Aensix cTaHkos. B utore, Ha cMeHy TpaauLMOHHEIM Coeau-

HEHWAM Ha OCHOBE KOHYCOB 7 / 24 npuxoaAT cUCTeMbl Kpen-
" feHua xeoctosukoe HSK, obnagawiune npeumyLlecTeamm

B TOMHOCTIA, XXeCTKOCTW M NMPUIroAHOCTK K 3KCnnyaTaunun npu
" BRICOKMX CKOpOCTAX BpalleHWs WnuHaenew, xapakrepuay-
-~ lowmecs FHAYNTENBHO MeHBLUEeH Maccor U HU3KUM gucba-

J'.IEII-IEDM
B TeueHue nocnegHux neT Beayline MHCTPYMeHTanbHble

MpMEl Mitpa oTpabaTkiBany pasnuyHbIe Yanbl KpenneHus
MHCTPYMEHTa, OCHOBaHHbIE Ha UCMOME30BAHNM B Ka4YECTBe
AOCABONHEIX MECT ONHOBPEMEHHO KOHUUECKMX N TOPLIEBbIX
NOBEPXHOCTEN UHCTPYMEHTA.

Ha ocHoBaHwu 0000LLeHMA onbiTa BeayLwmnx naspaborT-

YUKOB Bﬂnﬂmnra'renbmm MHCTPYMEHTa M Ha Daze WWpo-
_ H:Hi ﬁﬂﬁd]Eﬂ,DEEHHM NpoBOAMMBEIX B MCCnegoBaTenbCKKX

L|EHTPax pasBuTbIX CTpaH, U B ocobeHHocTH B nabopaTo-
pun WZL RWTH B AaxeHe, ®Pl, cosgaHa oblyast KoHuer-
yua HSK coeaunHeruii na BbICOKOCKOPOCTHOM 06paboTku,
‘1 B pesynbrate obwmpHbix HWOKF cTaHaapThaoBaHs! oc-

HDEHHIE napameTpbl COeUHEHMUA.
~ OcHOBHBIE KOHCTPYKUMW M pa3mepb! XBOCTOBUKOB UHCT-
pyMEeHTa onpepneneHsl ctaHgaptom JWH 69893 ucnonHe-
- Hua A-F, a KOHCTPYKLMS NPUCOEOUHUTENBbHOIO MecTa - CTaH-
naprom QWH 69063.

2

OAO "BHHUHAuncmpymeHm ", e.Mockea

B Poccun OAO "BHUWuHcTpymeHT" paapaboran [OCT
P 51547-2000 Ha nonble XBOCTOBWKWA WHCTRYMEHTA, NOI-
HOCTBIO rapMoHuanpoeaHHblid ¢ HSK xeoctoBukamuy no ANH

69893 ucnonHeHue A W npogorkaet paboTel No cTaHgap-
TU3aLWK OpYrMx MmogutrkaumMin XBOCTOBUKOB. JTa cTaHaap-

TU3aUUs HOCUT ONepexalollMid XapakTep K Npou3BoacTBY
CTAHKOB WM MHCTpyMeHTa B Poccun, umesn uens obecnevuts
B38MMO3aMEHAEMOCTb NPU UCNONb30BaHUM MHCTPYMEHTOR

oTevYecTBeHHOro ¥ 3apybexHoro Npou3aBoaCcTBa U NpeaoTe-
PaTUTh OLWWBKW NpU CaMOCTOATENBHOM MPOEKTHPOBaHNK

WHCTPYMEHTA C XBOCTOBUKaMK TUNa HSHK.
Cxema KpenneHusa MHCTPYMEHTa B LUNuHAene onpenene-

Ha [OCT P 51547-2000%.
[1na nepegayu KpyTALLEro MOMeHTa OT WNWHAEenNns K 1uH-

CTPYMEHTY Ha TopLe XBOCTOBMKA BbLINONHATCA ABE OfMW-
HaKOBbLIE UMK pasnUYHble WNOHKKM, obecneyMBarolme Cu-

NoBoe 3aMbiKaHWe.
TopueBas NOBEPXHOCTE XBOCTOBWKA obecnevuBaeT oce-
BYH0 OMKCaLMIO NONOXEHWA UHCTPYMEHTa U obecnedYnBaeTt

NOBbILUEHWE XECTKOCTW NPpWU W3rMbHOW Harpya3ke Ha WHCT-
pyMeHT. KoHMYecKWid NycToTeNLIA XBOCTOBMK obecne4ynea-

eT (hMKcaUM MHCTPYMEHTa B pafuManbHOM HanpasneHuu
A NO3BOMNSAET PA3MECTUTL BHYTPMW €ro 3aXUMHBIE MEXaHWU3-

Mbl, paboTarlme B KOHTaKTe C YCTYNOM BHYTPW XBOCTOBW-
ka . CKBO3HOE OTBEPCTUE, pacnofnoXeHHoe nepneHgukynap-

HO OCKM XBOCTOBWKA, NpegHaszHa4veHo OnAa Uenons3oBaHWA
DVYHbBIX 3aXXMMHBIX YCTPOWUCTE, KOTOPbLIE YacTo NpUMEeHAKT-

CH B CBEPNUNLHbIX rONOBKaX, MOAYNEHLIX WHCTRPYMEHTaNb-
HbIX cucTemax u T.n. XeoctoBukn HSK ocHalwlawTca Tpa-

neuenaancHbIMW KaHaBKaMK, OPUEHTUPYIOLLMMK KaHasKa-
MU MO 3axBaT MaHUNyNATopa cTaHka v UHGeKCUPYHLWUMA

KaHaBKamW, HeobxogumMmbiMu gns obecneveHus opueHTauni
M aBTOMaTU4ECKOW CMEeHbl UHCTPYMEHTa. Ha HapyXHOM

KOMNbLUEe XBOCTOBKWKA NPeayCcMOTPEeHO TaKkKe MeCcTo Ong pas-
MEeLLeHWa Koaupyrowley MUKPOCXeMbl.

[1ns B3aMMHOro CoeauHEHWs OTAENBHBIX HHCTRYMEHTANb-
HeIX BriokoB ¢ xBocToBMKamMu HSK MCnonbaylTca cneuu-

anbHble OUKCUpYIOLWWe pa3XMMHbIe BCTaBKW,
BapwaHTel xBocTtoBukoB C, E, F npn coxpaHeHWHW OCHOB-

HeIX pa3MmepoB OTNUYaKTCA Hanuwduem MU OTCYTCTBMEM

OTAEeNbHbIX 3NeMEeHTOB KpenneHWs.
[MocKonbKY 3KCNMNyaTaLMoHHBIE CBOMCTBA HSIK XBOCTOBU-

KOB W3y4YeHbl He MOMHOCTBIO, TO B HACTOALLEe BpeMs 3Ha-
YUTENBHOE BHUMaHWe yaenaeTca nccnegosaHuam nosene-

HUA XBOCTOBMKOM B PA3NMYHLIX YCNOBUAX 3KCNyaTauum.
HanbonsWwWil MHTEPEC BbI3LIBAKOT BONPOCHI TOMHOCTW

W3roTOBNEeHUS W MEeTpPOoNorMi XBOCTOBWMKOB, HAOEXHOCTW
coedUHEeHWA, OONroBe4YHOCTH, YCTOMYUBOCTU B YCNOBUAX

*) Mpuobpecty TOCT P 51547-2000 moxHo B OAO "BHW-
wHcTpymeHT”, Mockea, 105023, 6.CemeHnosckan, 49. Ten. (095)
366-9033.
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MHCTPYMEHT

DA3NWYHBIX BUAOB HAarpyxeHui 1 1.0. Huxke onucaHbl HEeKo-
TOpbIE U3 XapakTEPUCTUK COEAWHEHUA, BLISIBNEHHbLIE K Ha-

CTOALLEMY BPEMEHW B pe3ynkTate WccnegoBaHWin pasnuy-
HbIX aBTOPOB.

OcHOBHbI® CBOWMCTBA COBOMHEHMMN.

ccnepoeanmamu [ 1] BeisBneH psaa ceoncte HSK xBo-
CTOBWKOB NPW pa3anuv4HbIiX YCNOBUAX HArpyXeHus.
[Monblie HSK XBOCTOBWMKKM, NO CPaBHEHWH) C OBbIYHLIMMA
XBOCTOBMKAMW C KOHYCHOCTbLIO 7/24, B npouecce 3akpen-
NeHWA HecKonbKo AeopMUPYHOTCH B pagwansHOM Hanpae-

NeHn 1 NPOYHO NPYKMMAKOTCA K TOpUY WwnuHoens. bnaro-
OapA aToOMY, NPY CMeHe MHCTPYMEeHTa NOBTOPAeMOCTh No-
noX¥eHWa HoK MHCTpYMeHTa obecnevyMBaeTcA B npefenax
1 MKM B paguansHOM WM OCEBOM HanpaeneHWsax, B TO Bpems

KaK NOBTOPAEMOCTL NOMOMeHWA XBOCTOBWKOB C KOHYCHOC-
Thio /24 HaxoOWuTCA B npepenax gecATeiX Joner MWUNM-
MeTpa. bnarogapa BbICOKOW TOYMHOCTW YCTAaHOBKW CHMMa-

eTCHA BO3MOXHOCTE OTKA30B, CBA3AHHbLIX CO CMEHOW WHCT-

pYMEHTA.
MccneqoBaHUA nokaszanu, Y4To NpuM MCnonb3oBaHuu co-

enmHeHna HSK-A100 paguansHoe BUeHue, MMerLLIEe 0Co-
boe 3Ha4YeHwe NpM NCNONb30BaHWA OAHONE3BUMHOINO MHCT-
pymeHTa, obecneyvBaeTcs.B npegenax or TMKM Npy Bbl-
nete uHcTpymeHta 40mMmMm oo MakcuMansHoO 5 MKM NpW Bbi-
nete UMHCTpymeHTa 2oUMM.

B tabn.1 npueedeHbl OCHOBHbIe XapakTepucTukn HSK

XBOCTOBMKOB, NOKA3bIBAKOLWE HArpy304HYI0 CnocoBbHOCTH
XBOCTOBMKOB NPU M3rMBOHBIX W KPYTUNBHLIX Harpyakax .

B kayectBe onopHoro B HSK coeguMHeHWAX Mcnonb3yer-
CA MakcMMankHslM gMaMeTp XBOCTOBMKA. ITa OCODEHHOCTE
M BbICOKOE OOCTUHMMOE yCounue 3aTaxku obecnedrBaeT 5-

7 KpaTHOE NOBbILLEHWE CTATUYECKOW U ANHAMWUYBCKON XKe-
CTKOCTW COMHEHMA NO CPABHEHUIO C COeAMHEHMAMM, OC-
HOBaHHbLIMW Ha KOHYyCcax /.24,

Becbma BaMHbIMKA ABNAKTCH M3rnbHble AdPARTEDNCTHRIA
coeuHEeHWA. B pe3ynkTare uccnegosaHum YyCTadHOBIERLI
HOMWHanNbHbIE 3Ha4YeHWA paanansHOW EeCTKOCTW CoeduHe-

HUA (Tabn.2).

Tabnuua 2
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NEeHWA Tpartd,

MRCTPYMERT CMBWUPW

[ paHuUbl NPpUMEeHeHUA XBOCTOBMKOB. |

MPaHuYHbIe 3HaYeHnsa HarpyxeHua HSK coenMHEHIMIA &
BUCAT KaK OT KA4eCcTBa W3roTOBNEHUA Camux XBOCTORBIMKG
TaK W OT YCINOBUIA IKCNNyaTaLMK. BT

Cpeaun 3HaumMmblX (hakTopos Heobxoaumo 0cobo OTMe:
TUTb NpaBWUnbHbIA BEIBOP MHCTPYMEHTansLHOro MaTepUar:
XBOCTOBMKA U ycrioBui TepmooGpaboTku. OcoBEHHO STC
B2XHO AN XBOCTOBUKOB MarblX pa3mMepoB ¢ TOHKUMUA CTeH-
kamu. B CBSI3W € 3TUM, NpW NPUMEHEHWA LeMeHTURYEME
cTanei UMeeTcs ONacHOCTL CKBO3HOTO NpoKanuBaHWA, Ko-
TOpPOE MOXeT MPUBOAUTL K NOHWKEHHON Harpy3oUHON Cro-
cOBHOCTH. Tl A

Ha puCcyHKe npuBefeHbl OCHOBHbLIE (hakTopb!, BIHAK
Ha rpaHWYHble 3HaYeHWs Harpyskn ans HSK coeauHeHnA

CrLLKOM BbicOKMe M3rMbBHLIE Harpyaku, KOTOPLIE MOrY:
BO3HUKHYTb NPW OTHOCUTENBbHO HU3KMX M3rnBaiolliix cunas
1 Npu GonbLIOM BbINETE MHCTPYMEHTa, BedyT K NOABNeHo
TpeluH B obnacTu nepexoaHoro paguyca , unv B oBnacty
CKBO3HOIO OTBEPCTHA Ha KOHYce. e
FfeoMeTpUs KOHWYECKOro XBOCTOBMKAE, WCXOL 3 KOH:
DYKLMOHHEIX YCNoBKiA ocnabneHda B aTux mectax (i
KW BO BHYTPEHHEW NonocT Nod yCTaHoBKY upen
MEHTOBR CUCTEMBI).

OaHOBpEMEHHO C Neperpys3kon, Nnpu4MHaMu nNpex ¢
MEHHbIX 0TKa30B coeauHeHns HSK moryT 6biTh i Harpyake
B Npefenax AonycTUMbIX rpaHu. MpuyrHamy paspyiieHus
pK 3TOM MOryT GbiTh AedekTsl M3roToBNeHus, Tepl

MaxcuManbHBIN YCcHunHe 3aTiKKi

KPYTALIHH MOMEHT

paboTkK, a TakKe HeBepHbi BLIDOP WHCTPYMEHTaNEHO!
martepwana Ons XBOCTOBWKOB. : _' e e
OTkasbl coefuHeHWs BO3MOKHBI Bnarogaps Neperpyak

N TEXHOMNOrMYECKMM MOrpPeLLlHOCTAM: |

-CHU¥EeHWe Harpy3o4Hon cnocobHoCcTK
KX HANPSKEeHWN; L TE

-BHYTPM KOHYCA B 30HE CKBO3HOTO OTBEPCTINS 0BpE
3VIOTCHA KOHLUEHTPpaTopbl HanpsxeHW nocne . faf=

-OCTaTOMHbIE PUCKW NOCNe pacTauuBaHus BHYT
HeW NonocTy KoHyca. T
CyYLECTBEHHOE 3HAYEHWE UMEIOT TakKe 3HAHEHUS
NyCKOB Ha HOMMWHAMNLHbLIE Pasmepbl MeXOy XBOCTOBUKE
HSK 1 wnuHaenem npy NpeccoBon Nocagke Mei
KOMMNOHEHTaMM. ol |
CKOpOCTb BpaLLEHWsA LNUHAENS HEOOMHAKOBA BRNSE
rPaHNYHYI0 Harpy3o4HYIo CnocobHOCTE Y3N0oB BCAEACTE
pasnu4viA B OWHaMWKe NpoLEeCcCcOoB pacluMpeHUs (Oed
Maluui) XBocToBMKa W wnuHaens. [pu 3tom LNKHL




MHCTPYMEHT CUBUPM

PAETCA Nog BO3OEWMCTBMEM YMcna obopoToB B Lenom
BllIE, Hem xBocToBMK HSK, U MOXET NpH aHepri4yHoMm
JE3MOHE W TOPMOXKEHWW BbI3BATL 3a30Dbl B COEANHEHWH .
JABMEHWe 3a30pa Mexay WNUHOeNeM W XBOCTOBMKOM
€T fipBecTy B NOTEepe ONOpbl B pafuansHOM Hanpase-
MW W COBMECTHO C HETOYHOCTAMMW M3rOTOBNEHUA - K BO3-
4BIM OTKa3am. XBOCTOBMK NPW HANWYWI 3a30pa MOXET
SDIIATL NpeLeccuMio BHYTPU LWNWHAENS, NMPUBOASLLYI
BilespeMeHHOMY paspyLUeHUI0 Y3NoB KpenneHus.
PEAOTBPalLeHWe 3TOro ABNEHUA Bbi3bIBAET 3HA4YMTENbHbIE
DED0BaRMA K TOYHOCTU M3roTOBNEHWA XBOCTOBUKOB BCMO-
MOFaTenbHoro MHCTPYMEHTA.
"CBASKN C M3NOXEHHbLIM, NpY UCNoNL30BaHWK CoeauHe-
i paapabotunkam cnegyet obpalyats ocoboe BHUMaHKe
| TOABKO Ha cTaTtM4Yeckne xapakTepUCTUKN COEAMHEHWA,
HO ¥ Ha Npouecc M3roTOBMNEHUs XBOCTOBMKOB M YCMNOBUS
S aKcnRvaraumK, B oCobeHHOCTH , CBA3aHHBIE C YCUIUAMMK

PaHes [1] coobanock o ToM, 4YTO C NOMOLLILIO NpeacTas-
Wit 0 BoiAeneHnax rpanTta B JOMEHHOM YyryHe, Kak o
33VRETaTe pa3sBMTUA OQHOW U3 pAa3HOBUOHOCTEN Bogopoa-
101 XDYIIKOCTU, MOXHO BbiABWTE HOBYIO DYOYLUYIO M3HL
yryHa: B kpatkom o63ope, NocBALLEHHOM NepcnexkTuBam
BUTHA maTepuanoe ANs NPOW3BOACTBA PEXYLUEro WH-
TpyMEHTa (2], noaseneHa Da3sa nopg Haspesluyo obLyo
"HEeOBXOANMOCTE M3YYEeHWA BO3MOXHOCTEN NPUMEHEHUSN
HAOMEHHOro 4yryHa ana aTtol uenu. B [3] nogpobHo pac-
ITREHE! pa3ni4Hblie BONPOCHI, Kacawlmeca oDLKX no-

- M.B. HUEPAKOB, douyenm, kaHd. mexH. Hayk, KemCXH, 2.Kemepoeo
' I

UHCTPYMEHT

 TIpoussoncto HSK: Biusiane yncna 060poTos:
MaTCpHall, JOIIYyCKH, YBEJIHYEHHE Pa3sMEPOBR,
TeEpMO0OpaboTKa nacbananc
3aXKHMHBIE CHCTEMEL: I'PAHHIIEI
YCHITHE 3aTOKKH, HATPYKEHUS HSK
ABTOMAT/PYIHOE
KpydeHne: H3rub:
MOMEHT TPEHHA,BeIHIHHA CHJIBI pe3aHuA, JJTHHA BRIIETA
KOHTAKTa HHCTPYMCHTA '

Puc. OcHoBHbIE (haKTOpk!, BNUAIOLIWE HA rpaHWYHbIe 3Ha4YeHua Harpysku ana HSK coenvHeHwWin

3aKkpenneHusa U CKOPOCTAMU BpaLLeHUS.
Ocoboe 3Ha4yeHWe MMEIDT HE paccCMaTpMBaeMble B Ha-

CTOSALLEW CTaTbe, HO YpPe3BblMaUHO BaXHbIE B NpaKTUKE W
Tpebyouine OTAeNbHOro UccneaoBaHuAa BONpock! Co3naHus

W QYHKUMOHWPOBaHWA eUHOMA METPONOrMyeckor Daael KoH-
TPONA XBOCTOBMKOB W rHe3[ WNUHOenen cTaHkoB, KoTopas
no3sonuna bkl obecnevynTs NpUMeHeHue MHeTpymeHTa HSK
Ha CTaHKax, M3roToBMNeHHbIX Ha pas3nuYHbIX OTeYeCTBEeHHbIX
UMK MHOCTPaHHLIX NpeanpuaTURAX.

JlnTeparypa.
1. M. Weck, M. Swoboda: Hohlschaftkegel HSK -Sicherer

Einsatz bel der Hochgeschwindigkeitbearbeitung/ VDI
Berichte Nr, 1399, 1998,

2. Schubert, Ingo: Grenzlastverhalten von Schnittstellen

zwischen Maschine und Werkzeug/ Dissertation RWTH
Aachen: Verlag Shaker 1994. -

€ 8inozo HoMepa pedakyus XypHana HayuHaem ny6nukayulo cepuu cmamed ydYerbix Kysbacca,
| MOCBAWEHHbIX NMPpUMeHeHU0 OOMeHHO20 YyayHa & npouzsodcmee UHCMPyYMeHma.

~ |0 HexoTOpbIX OCOGEHHOCTAX AOMEHHOTD “yryna
' AAS NPON3BOACTEA WHCTPYMEHTA

(CoobwenuMe 1)

B.K. ACAHACEEB, akademurx PAEH, npocheccop, dokmop mexH. Hayk,

A.B. KOJIbBA , acnupanwm CublHY, 2.Hosoky3Heuk,

NOXEHWA O BO3MOXHOCTAX TEpMUYECcKoW obpaboTku Yyry-

Ha De3 BbigeneHwn rpagputa. HeobxogMMocTe pasBUTHUSA
paboT B TAKOM M NOGODHOM emMy HanpaBneHUAX NoaLIToXe-
Ha B cTtaTtee AdaHaceesa B,K. "Hekotopbkle UTorm M nepc-
NeKTUBLI MeTannyprin” [4].

[lpn pa3apaboTke nNpakTHYEeCKUX PeXuMOB TEPMWYECKOW

0bpaboTKK NUTLIX HOXEN OUCKOBLIX (hpe3 U TOKapHLIX OT-
PEe3HbIX pesUoB U3 JOMEHHOro YyyryHa bes esigeneHun rpa-
(PUTa NPOABNAETCH MHOM HOBBLIX MOMEHTOR, KOTOpDLIE CTa-
BAT Mo COMHEHWE NpaBoOMOYHOCTE paspaboTaHHbIX 0bLKX
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MHCTPYMEHT

NONOXEeHWA ANA WHCTPY-
MEHTAa, M3roTOBNEHHOMo K13
Aem@opMUPOBaHHOW CTa-
nu. [lna aHanu3a cyLlWHo-
CTM NPOUCXOOALLEro He-
0bxooumo:
1. A3y4yuTe BRNUAHWKE
MHOMOKpaTHOW Nepe3akarn-
K NWTOM0 MHCTPYMEHTA.
[lepBbie pe3yneTaThl
npueeneHsl B tabn. 1.
H3yyeHne MWUKPOCTPYK-
TYPbl HA KONWYEeCTBEHHOM
MeTannorpa@uyeckom
Mukpockone "EPIQUANT"
NO3BONAET YyBUOETE pea-
Koe yeenu4yeHue obbem-
HOW OonNv TEMHOW COCTaB-
nawwen M ymMeHbLleHWe
00bLEMHOW 40NK LEMEHTUH-
Ta. Ha puc.1 gns Harnsag-
HOCTW NpeacrasneHbl 3T
e pe3ynkTaTthl (C yBenMdeHnem KonudecTea uuknos go 20).

JTO NpeBpalieHne UeMeHTIUTa B NepnuT (NyYlie B TEMHYIO
COCTaBNAKLWYIO) NPUBOANT K MU3MEHEHMIO M3NoMa OT Xpyn-

KOro nuToro negedbypuTHOro bnecrawero 4o TeMHOro ce-
poro "cransHoro".

2. He3aBUCMMO OT BPeMeHW BbiOepXKM obpasyos npw
800°C TREepOoCTL YyryHa nocrne oxnaXaeHws B Kunsawem
BOOHOM pacTBOpe OCTaeTCH NOCTOAHHOW WNW OaXe C He-
bonswum npupocTom (puc.2). Ha uensix pesuax TBepaocTs
BygoeTr HWKe, Tak Kak Bpems nporpeea v BbiAepHKN MeHb-
e, HO Aaxe nocne 6 Yacoe BeIAEPKW TBepaocTs Lenoro
TOKapHOro oTpeaHoro peaua 63 - 64 HRC. Takas ctabune-
HOCTb YKa3klBaeT Ha:

— BO-NepBbIX, MeaneHHsIin Mansii npupoct HRC, obyc-
NOBMEHHBLIN CTADUNBEHOCTLID NpOUECcCOoB, COTBOPWUBLLWX

Ha TBEPAOCTb NUTLIX TOKapHb

LMKNOB

B PR

61 - 62
61 - 63
61 - 62

b2 - 63
62 - 63

BOLHLINA pacTeop.

70

S

%

!
|

3.5

i
s

Puc.1. BnuaHne TepMouMKnyeckor obpaboTku

Ha 00bLeMHYH oM LeMeHTHUTa
1 TBEPOOCTE NUTLIX TOKAPHbLIX pe3LoBs

(1 umkn: 1000°C, 20 MUH, KMMALLMIA BOOHLINA pacTBop)
Ne6 (9) 2000
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BnuaHMe MHOIoKpaTHOW 3aKkanku

KonuwyecTeo —

Mpumeyanune: 1 uwkn: 1000°C, 20 MUHYT, KANALLWHA

| BAPMAHT - UHTEHCUBHOS HABOQOPOKMBAHWE PaCNNasa;
Il BApHAHT - HaBodopoXMBaHKWE ¢ 10 MMHYTHOR Oerasaunei.

MHCTPYMEHT CUBUPU
Tabnuua 1 R :
IX pesloB — BO-BTOpPbLIX, NpW OOHOW W TOI

oxnaxoawLwen cpeae peLaain
naeTca npebbiBaHWe packarie
MeTanna B OAHOM W1 TOM e Ten

TYPHOM MHTepBane. Bo3MOXHO, S4TO B
aTOM Cny4ae cnegyer oTaaTh ApPeanc
TeHwe uHTepeany 200-300°Cy

— B-TPETbUX, COXpaHeHue BBICOKO)
TBEPAOCTU NpW AnuTensHoOM (5 4) BpE
MEHW Harpesa rno3sonseT cae
KITHOMEHUE O TOM, YTO YYryH Wi |
COKYI0 XapOCTOWKOCTL W KapORpo«
HOCTh, KOTOpbLIE crneayeT onpems

— B-4YETBEPTbLIX, €CNK, JeNCTBITE!
HO, OKOHYaTenbHoe 3Ha4YeHne 3aKanoy-
HOW TBEPAOCTH OnpeaenseT He TeMie-
paTypa Harpesa, a Bpems npebbiBaHing
YyryHa B KAKOM-TO TEMNepaTyp AF
TepBane B OOHOW U TOI e Cpede o)
naxgeHus, To Toraa UAeT NPOLEce Xu-
MWKO-TEpMKHYEecKoh 0BbpaboTK, T.e. H
cbilleHue "yem-To" B "kakoM-To" uHTepeane; |

— B-NATLIX, cnegyeT obpatnTe ocoboe BHUMaHWE Ha O;
NaXAaloLLyIo cpeqy, KOTopas ABNAETCH HackilaoUieH (Tuna
LEMEHTALMKU) U TeMNepaTypHbIi UHTEpPBan, KOTOPBIA MC
HeT BbITb YYTEH NPKU OKOHYATENLHBLIX PEXUMAaX TEPMUYEC
kol o6paboTku. I
3. Besikoe nutbe, HECMOTPS Ha To, KyZa oHo NoWAeT (he
chopMaLna 3aroToBKM WNW OTNKMBKA), obasaTtenbHo nNoa

60 - 61
61 - 63
61 - 63
62 - 63

g0

73

Teepnocts HRC

Dﬁmﬁﬁaﬂ nons geMerHTHTa (Vo ), %o

10
FonsgecTe0 nHEIOB

15

FUC.2. BNuaHWE BpeMeHW BblOepHKK npw
Ha TBEPAOCTL 3aKaneHHbIX TOKapHbIX pe3tos
(OxnaxgeHue B KUNsALeM BOAHOM pacTsope)




i . |NpumeyaHue: | BAPUaHT - HHTEHCUBHOE HABOJOPOXMBAHWE pacnnasa;
- | |l BapuaHT - HaBoaopoXMBaHKe ¢ 10 MMHYTHOW Aerazauue.

MACTPYMEHT CUBUPW

H OTXKUINY NS CHATWA TaK HasbiBaeMblX "NUTENHBIX"

WA, XapakTepHeIM ONA 3TOro 4yryHa SABNSETCH
OCTh K OTXKMIY, T. €. K CHATUKO "NMUTEenHbIX" Hanps-

TO B AaHHOM cny4ae oueHuBaetca no HRC

BrivsaHue oTxxura Ha 00BbEMHYIO
JOM0 LUIeMEeHTWUTa W TBepAoCTb NUTOrO

eHHOro 4yryHa 6es eeigenexdnn rpacgpura

Bpems
OTHMMa, 4

Temnepatypa Teepaocte HRC

oT¥ura, °C

| BApHAHT

npy oTKre
Il BApUAHT

on
i

& |© R

48 - 48 - 49
o1 - 48 - 50
48 - 50
47 - 50
47 - 48
43 - 20 48 - 50

-
2

b
h'"'l

£
w

ik

o
g |
5
3

EE : a : B ETEry
o

_ 1 [Boamyx | 47-49 | 45-47

:

e Ona mexaHwdeckon obpaboTky 3HaYeHUsa Teepao-
W AOBONBbHO BbLICOKME, @ No3ToMy TpebyeTcAa caMmocTos-
TenkHasn paboTa No U3y4eHUto 1 Noabopy peXxMMOB TepMK-
YEckon 06paboTki, KOTOPBLIA NO3BONWT NPOBOAWTL Mexa-
IHecKkyio o6paboTky OTNMBOK M NOArOTOBKY CNWUTKOB ANSA
CCoBaHVA.
BaiHenwm B aTOM cryyae sBnseTcs oTCYyTCTBUE rpa-
WTH3ALMM, a TeMnepaTypy OTKUra crieayeT UckaTth, npu-
95 HOBLIe NPeaCcTaBnNeHWs O CYLLHOCTH NPOLIECCOB B3a-
AeicTENA yrnepoaa v xeneaa. [pyrimu criosamu, Bon-
} 0 fipoueccax B YyryHe Bes BbiaeneHuil rpaduTa - aTo
JieHe HOBLIi BONpoc 06 04eHb HOBOM Matepuane.
- Y Nenebypa (MmoHorpacdhus 1898r.) ecTte cooblLieHMe o
L 4T0 C NOMOLUBIO Nepennasa ceporo YyryHa 8 pasnuy-
BIX fledax 13 ceporo nonyvyanu Gensii YyryH, HO NpUMe-
HEHWME eMy Gbino 0AHO - €ro OTXKMranu Ha KOBKUA. Yke B
BEKE, B CBS3W C BO3POCLIMMM TpeBoBaHUAMM K MaTe-
Manam, kak rno cBOWCTBaM, Tak W No LieHe, NOSBMNACH
OTPEBHOCTL B "cneunanbHOM" YyryHe, T. €. B YyryHe c
UEHHEIMKW TpeboBaHMAMKW NO onpegeneHHbiM CBOW-
[BaM ~M8HOCOCTOMKNE, KOPPO3MOHHOCTOMKKME, KaponpoY-
|6, JKapocTonkve, HemarHuTHele U Ap. ITo AocTUraeTcs

Tabnuvua 2

MHCTPYMEHT

OOHWM W TEM XKe AOPOrocTOALLWM U HaAeXHBIM MPUEeMOoM -
nerupoBaHnem, 1.e. BBefleHMeM B 0BblYHbIA CepbIi YYTYH

DonblKx KonuyecTs nervpyowmx anementor (Cr, Ni, Si,

Al, Mn, Co u MHOrne gpyrve). Yacto Konu4ecTeo 3TUX O0-
DOrMX ANeMeHTOB AOCTUraeT ecATKOB NpoueHToB, Kakue-

nMoo Hay4yHble NONOXeHWs O CYLWHOCTWU NpoLeccos,
NPOTEKAKLKWX B TAKKX YyryHax npyM TepMUYecKon ob-

PaboTKe, OTCYTCTBYIOT, TAK KaK ANA HUX U ANS cTanemn
(nedopmupoeaHHoro xenesa ¢ C ao 1,2-1,3 %) yo-
NOBUWA COBEpLUeHHO pa3sHbie.

Ctanu - necopMUpOBaHHOE XKene3o, U B HUX Oud-
chy3noHHbIE Npouecckl NpoTeKkakT ropasno beicTpee,

4YyeM B NUTbIX 4YyryHax. bonewe Toro, ux pasnuyaer
elwe v bonbloe paccTOAHME MO COAEpXaHWIo yrne-

poda W OCTalnbHbIX 3NeMeHTOB BHeApeHWA - BoOopo-

na, a3orta, Kkucnopoga v UMK nopoxaaemeix (P rpyn-
bl N, S rpynnsl O v ap). B cBA3W € 3TUM NOrM4eckum
Jakn4yeHMeM MOXKeT ObiTe crnegyolee: "Bee, 4to 6o-
nee wnu mMeHee paspaboTaHo ANA cTanei, B MeHb-

wen Mepe wnu eoobue, He roguTCcH ONSA YyryHos, a
Ons YyyryHa, boiBlero cepsiM W cTaewero tensiM, w

nogaeHo. [lonoxeHus o TeepAkIX pacTeopax (aycre-

HUTE U heppuTe), CTPYKTYpax - pesynkrarte B3aMmo-
AeWCTBUA W B3aumMopacnofoXeHusa depputa U LLeMeH-

TATa (NepnuT, COpbMUT, TPOOCTUT, BEPXHWUA U HMKHWA
DEMHWT), @ TAIKKE TAWHCTBEHHOM W HEMNOHATHOM "Map-

TeHCcuTe", HeobDXoOMMO paccMOTPeTh C APYruMx No3u-
LWK. ITO HEOBXOAUMO TOMLKO NOTOMY, YTO:

BO-NepBLIX, CYLleCcTBYOWME 1 0DLLENPUHATEIE NONO-
HEHWA O CTaNAX HE NO3BONAKT BCKPbLITE MX Aaneko He
BbipaboTaHHbIN pecypc CBOWCTE;

BO-BTOPbLIX, O4Y€Hb MHOIO BpeMeHW 1 BHUMaHUA UC-

crefoBaTtenei 3aTpadYeHo W MPOAOIKAET 3aTpadqu-
BaTbCH Ha Nernpyowue afneMeHTsl, HECMOTPA Ha To,

4YTO OO0 CWUX NOop B 3TOW cdepe NpakTUYeckKku Bce co-
CTOWT K3 "Deneix nATeH":

B-TPETbLUX, CNULWIKOM Mano pa3paboTaHo no NATOM yrne-
POAWCTOW CTanu, U TO, 4TO Kasanoch 6bl ecTeCTBEHHbLIM ONS

0ehopMUpoOBaHHOMW CTanu, Yacto eoobLUe He NPUroaHo Ans
NATOMW;

B-4YeTBEepPThIX, peanbHbie YrnepoaucTele cTanu - 3To Xe-
neso c 1,2-1,3 %C, a 4yyryH bes eelgeneHuy rpaduTa - Bol-
cokoyrnepogucToe weneao - Fe -4,3 %C, a noatomy ans
YyryHa MHOro COBEpLUEHHO HeW3YYeHHOro, MHOTME UMK BCe

‘CTanbHble 3aKkOHOMepHOCTH" BoobLUIe He peanuayloTcs B
YyryHe, a B CBA3W C 3TUM TaKOW YYyTryH MOXHO CYUTATE HO-
BbIM HEM3YYEHHLIM MaTtepuanom.

OT npegwecTBeHHWKOB HaMm OOCTanNUchL cBeaeHus ob no-
3BTEKTUHECKOM, 3BTEKTUYECKOM W 3a3BTEeKTUYecKoM Benom

4yryHe, KOTOpbiM MOXEeT DbiTe nony4vYeH 3a CYeT BbiCOKOM
CKOPOCTW KpUCcTannuaauuvu.

JTOM HOBBIN YyTryH ocTaetca 6ensiMm npu nwboi ckopoc-
TW KpUCTannM3auuyM U B HeM NpoABNAKTCA ocobble YepThl,

KOTOpblE YKa3biBalT Ha NepcnekTuey nony4yeHua Heobbiv-
HOro YpPOBHSA CBOMCTB.
CambiM 3aMedaTtensHbiM B HEM W HApYLLAOLLWM W3BEeCT-

Hblé NONOXEeHWA O YyryHe cornacHo KOMNUNATUBHOW auar-
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NPON3BOOACTBO U KAMECTBO

pamme cocTosHus Fe - Fe,C sensertca obpa3osaHve ne-

AeDYPUTHOW CTPYKTYPBI HE3aBUCUMO OT CKOPOCTH KPWUC-
Tannu3auMn B oTNKBKaxX, NONyYeHHLIX NUTEEM NO BhINMas-
NAeMbIM Mogenam (pesubl, HOXK Ans AUCKoBbIX hpes - Kya-
Heuknin mawsaeog, KOpruHckuiA Maw3aeoq), B CTanbHOM
kKokmnk (OAQ " ToMckun MHCTpymeHT", KOpruHcKkuia malu3a-

BOL - Nony4YeHbl CNUTKK And npeccoeaHws & 60-80 mm),
3eMnAHy0 opmy (Bunel, kopnyc "[xkumbo") u B anomMm-
HWEBbLIN KOKWMb. Takon Benbiii 4yryH He rpacbuTUaMpyeTcH
Azxke npu Harpese npu 800°C (24 4, oTxur) u 1000°C (7 u,
OTKMT). ApyrMMK cnoBamu, K HacTosLWEMY BpeMEHKW B na-
bopatopuax M NPOW3BOACTEEHHLIX YCNOBMAX oTpaboTaHa
MEeTOAWKa NpeBpalleHMAa HW3KOCOPTHOro martepuana (ne-
pefencHbIn A0OMEHHBIA CEPBIR YYryH) B YyryH Genbiii, CBON-
CTBa KOTOPOro npakTu4Yeckn HUKOMY (KpoMe aBTOPOB) He-
M3BeCTHbI. [1o 3TOMY YyryHy COBepLUEHHO OTCYTCTBYIOT Ka-
Kne-nnbo ceefeHWs no tepmuyeckoi obpaboTtke, a, cne-
AOBATENbHO, NPUXOOUTCH HA4YWHaTEL BCE C camMoro Ha4ana.

JIOACHCTEMA TEXHOADTMYECKOID llliBI:IIB'IEIIIllI
KQYECTBA TOPHOM TEXHMKM

5. U. KOIAH, npogheccop, dokmop mexH. Hayk, Kyal'TY , 2.Ken

ObLwKre NonoxeHnsa No pYKOBOOACTBY Ka4ecTBOM MpPOaYK-
LK 1 ero obecne4YeHuio pernameHTUPoOBaHbl CepUei Mex-
ayHapogHbeix (MCO 5000 - MCO 9004) u oTeyecTBEHHBIX
(FOCT 40.9001 - 88 - 9004 - 88) ctaHpapToB.

TpeboBaHMA K KAYECTBY ropHLIX MaLWMH U MHCTPYMEHTOR

(I Mul) onpegensoTcs cneundUYecKMMU YCITOBUAMM UX
paboTel (AMHAMWYECKUE 3HAKONEPEMEHHbLIE HarpyskM w
Bubpaumun Npu NOKaNM3oBaHHOM paspylUeHUn CroLHbIX
MacCHBOB rOpHBIX NOPOA U TPaHCNOPTUPOBaHWKW, abpa3sne-

HOCTb, BNaXHOCTE M arpecCUBHOCTE OKpYXKaloLWel cpeab,
HecTauWoHapHbIe NoNoXeHWs, CTECHEHHOCTL) U hopMUpY-
HOTCA B NpoLecce NPOeKTUPOBaHWS, M3rOTOBNEHWA W 3KCN-

nyaraumn. Cneyudcryeckoil ocobeHHOCTEI NPOU3BOACTES
LUWPOKOM HOMEHKNaTypbl pasHodyHKUWoHaNeHbIX TMul
ABMAETCA ero Menko- W cpegHecepUMrHbIA XapakTep, 4To

3aTpygHaeT npMMeHeHe MeTogqos U hopm oUeHKKU M obec-
neveHun KavyecTea, ucnonb3yemsix B KpyNnHOCEPUIRHOM Npo-

M3BoacTee. TpyOoaMu OTEYeCTBEeHHLIX YYEeHbIX co3fgaHbl W

yCnewHo peanuayloTca Hay4YHble OCHOBEI NPOeKTUPOBaHWA
PauMoHanbHbIX MeEXaHW3MoB ropHoW TexHuku (I'T), dyHkK-
UMOHaNLHOW B3auMO3aMEeHAEMOCTH, OMarHOCTUEN, OLLEHKW

YPOBHA KayecTtBa. OAHaKko OTopBaHHOCTE paspabortkm I'T
OT YCNOBWMMA U METOOOB €& M3roTOBNEeHWA YCNOMHAET CUC-

TEMHYKD paboTy No TexXHOoNorM4yeckomy obecnedveHuo Ka-
yecTtBa uarotoenenunsa ' (TOKIT).

[ Mul xapakTepuayorca dyHKUMOHaNBHOW paboToi B
eauHUUY BpemeHu (I T, 3aBMCALLEN OT YPOBHA WX KavyecTBa
U OT YCNOBMW aKkcnnyaTauuu, (cMm. Tabnuuy Ha cTp.8):

H{T = P P; “ :l
rae £ - Npou3BOAUTENBHOCTE TOPHOW TEXHUKK;, V- Xapak-
TepUCTUKa YCNOBUW 3KCNyaTauuu (HanpumMep, MOLLIHOCTL

N26 (9) 2000

UMHCTPYMEHT CUBUPMK

NnTeparypa.

1. Aparacees B.K., Ynbpakos M.B., Ceaneujuit H®..
KouHos B.A. HoBas xn3Hb oMeHHoro YyryHa / Metannyps
' Ha nopore XXI Beka: QOCTWXeHWA n nporHoael. Mare-
puansl Bcepoccuiickoi Hay4HO-NpakTUYecKon KOH(EpeH-
UMK, - HoBokyaHeux: CublryY, 1999, -357¢.

2. AfpaHackes B. K., Ynbpsakoe M.B. lNepcnexTHBel pas-
BMTWA Matepuanos Ana Npou3BoACTBa pPexyluero WHeTpy-
meHTa B ycriousix Kyabacca / BecThuk PAEH (3CO).-1999.

- Bein.2. - C, 41-43. _.5-:-:: :':f'-.;- i

3. Ceepanos C.I, Yubpskos M.B., Adaracbes B.K. Bol-
Gop MaTeprana AnNa NUTOTO PeXyLLEero MHCTpymeHTa (-
TeHOoe NpoW3BoacTBo. - 2000. - Ne 3, -C. 17-19. =

4. ApaHacbes B.K. Hekotopble ntoru 1 nepcnektuesl me=
rannypruv / JiuteiiHoe npouseogcteo. - 2000, - Ne 8.

- C. 3-5. '

nnacTa, CKOPOCTE NEPEMELLEHWUS MCNIONHUTENBHO opra-
Ha, KpenocTk nopogsl 1 gp.). : I_'._i_."_'_f'-fi AL s
AHanu3 OCHOBHBIX NOKa3aTeneil kayecTsa I‘MH jasHa-
YEHWS, TEXHOMNOIMYHOCTW, HaJeXHOCTH) cBuaeTenbeTaY-
eT 0 HeCOOTBeTCTBMMN haKTUYECKMX 3HAYEHWIA YC |
HbIM [5]. JkcnnyaTtaunoHHbIe Nnokasarenu -'.-fj_f:"zf_.i_j;_;_.-; thyH-
KLUMOHanbHLIX NapaMeTpoB (3a30poB, HaTHATOB, R el
BELUEHHOCTH, "MepTBELIX X0A0B" 1 Aap.). DHIJE,D,EI'IFF IV
HONOMM4eCKMMM NOTPEeLLHOCTAMM M3roTOBNEHWS {

pacnonoXeHus NOBepXHOCTEeMW, ¢1'D[JMI:-I LI.1E!|ZIDIHI

TBEPAOCTH, BENUYMHBI N 3HAKA OCTATO4HLIX HaNpH
Op.), HO B KOHCTPYKTOPCKON OCKYMEHTaUMM, 33 p
KNIoYeHUeM, (PYHKUMOHaNbHbLIE NapameTpbl He P
TUPOBaHbLI. , w: )

HaaexHocTe [T onpenensercs pecypcom NUMUTUPYIO-
LIBFO CONPSHIEHMS: i i

Ip = (3¢ — SV 4,
rae 1p - pecypc NUMUTUPYIOLLEro I‘JUI'I;:IH}HEHH
Seh - DYHKUMOHANEHBIA 3330p, MKM;

Sk = KOHCTPYKUMOHHbLIN 3330p Npu EﬁDpHE
Y - CKOPOCTb M3HALLWBAHWA CONPSKEeHUA, MEMIY;
B TeXHW4ECKOW AOKYMEHTAUWW Ha uaaenue m‘ T e
TOYHOCTHbIE B3aWMOCBS3M U3LENWA U TeXHONOTrMiA :;. e g0 et it
TOBNEHUs. B ycrioBusiX HeYCTOWYMBOrO MenkocepuiHOro
npou3eogctea [ | yctaHoBneHue TakoW CBA3W B MTV
Heckon popme npobnemaTnyHo U3-3a HEBO3MOXHOE
pefeneHus AOCTOBEPHLIX CTATUCTUYECKMX Noka

TOMHOCTWU 0bpaboTkn - Koad(PULMEHTOB OTHOCHTENE |
acMMMeTPHUK O U paccenBaHus A. Sl

AHanua guHamukW kadectea [T W YpoBHA TexH ;
KO NOATrOTOBKK NPOM3BOACTBA Ha 3aBofax ropHorG Malm-



WHCTPYMEHT CUBMPM

% 555

| KoHeeltephl

LaxTHeie caMOXOOHbIe
BalfrOHbB!

Kpenu mexaHMaupo-
BaHHLIE

nRh’

Ay =

6uL

I8HWA cBUaeTenLCTBYET 0D onpeaensaLwemM BNMaHUA
3eTCTBUSA NpeaMeToB NPOW3BOACTEA WM NPOKW3-
oW cucTemsl (NC). Ha puc.1 cxemaTu4ecku npea-

Ha mogene cBA3n anemeHToB [ T M TNC.,
HHUe KOHTYpa CBOWCTB WM3denusa, Mogenb Mpous-

[HOI CYICTEMBI U YCNIOBUE COOTBETCTBUA NPONU3BOA-
CHUCTEMBl MAOerniy MOMXET DLITh npeacraslieHo

A MartemMaTu4eckon Normkm (3,4 u 5):
HHHME KOHTYPA CBOWCTB MadelInA.

| L, ecnu (V'm; € M; )(@,,< Am;)
|0, ecnu (3 € M;)(@,, > A m;)

KOHTYP (MHOXeCTBa) CBOWCTB, m; - NapaMeTpsl,
KeCcTBa NapameTpoB Ka4ecTea, (; - none pacceu-
I8, &k - none gonycka norpelwHocTey napaMeTpos myj,
S KBaHTOpEl 06LWHOCTH 1 cyllecTBoBaHKA. Tpebyemoe
F; obecneveHo, Korga Ansg Kaxooro napamerpa
Orp8LUHOCTU YUCNOoOBOINo 3Ha4YeHWA He BIXOOAT 3a npe-
[OnA gonycka.

fib NPOW3BOACTBEHHOM CUCTEMBI:

= (P,C,F(P),F(C)[Px F(P)LICX F(C)], (4)

= 3NemMeHThLl NPoM3BOACTBEHHOW CUCTEMLI, peanu-
jole TexHonoruyeckue onepauuun, a C - MHOXECTBO,
OOTEETCTRYIOLLEE BO3MOXHLIM CBA3AM MeXay aneMeHTa-
P HP) v F(C) - COOTBETCTBEHHO KOHTYPbI NPOU3BOA-

- (9)

bypOBBIe YCTAHOBKW W l‘L =t
WHCTPYMEHTE! TEF +1I,+1,K Cod
BLIeMOYHbLIE MALLMHLI Az, =060mbV@, T-Mm/4a

Ap(1+3/2e*), cMm’ /9 | xuakocty, kr-clcm?; L — AnvHa Wenu, CM;

[MTPOVN3BOOCTBO U KAYECTBO

Tabnuua

| HaMMeHOBaHWe ropHoM | AHanUMTU4YecKoe BbipaKeHWue KpUTepus YcnoeHble 0bosHaveHuA
TEXHWKW

V — cpeaHasa ckopocTek BypeHus, miu;
T, — CPOK cnyXDel, 4; T; — HapaboTka Ha
OTKa3s, 9; T; — cpeHee BpeMs NpoCToA 33
OfWH OTKa3, 4, Ko — KOIMPMOULMEHT, Xapak-
TEPUIYIOLLWIA AONKD BpeMEeHU, MAYLLYIO Ha
npodunakTuky, Ha 1 4 paboTel

m — MOLWHOCTbL Nnacra, Mm; b — rnybuHa 3a-
XBaTa UCNONTHUTEeNbHOro opraHa, m;V —CKo-
pPOCTbL NepemMeLleHA UCNoNHUTENLHOro op-
raHa, M/MUH; @ - yoenbHas aHeprusa paspy-
LWeHWA yrnsa, pyabl H.I'[H noponkl ocnpegeneH-
HOW KDenocTu, T-M/m°

0 — NPON3BOANTENILHOCTL, M .-‘n:: Y — HArpy3-
L - paccros-

M

Ka OT HacbINHOW Macchl, kH/ms
Hue TC

AHCNOPTUPOBaHWA, M
Q — rpy30noaLeMHOCTS, T; T, — pacHeTHoe
BpEMS LMKNa TpaHCnopTUPOBaHUA rOPHOR
Macchl, 4; L — paccToOsHWE OOCTABKW, M

m — MOLLUHOCTbL NNnacra, M; P — Harpyska Ha

Kpene, T, { = WWpKUHAa Kpenu, M; V — CKOpOoCTk
nepemelleHMA KDenwv ecne 3a AsxeHem
naeel, M/MUH; [, — NyTb NepeMeLlleHUA Kpenu, M

R — paguyc ynnoTHeHuA, cM; h — cpeaHni
paguanbHbLIM 3a30p NPU OTCYTCTBMM 3KCLIEH-
TPCHTaTa, CMm, [ - abconTHaA BA3KOCTL

Ap — nepenas AasneHnsA B yioTHeHUH,
Krc/CM™: e — OTHOLLIEHWE 3KCLIe@HTPUCUTEeTa K

cpegHeMy 3a3opy h

CTBEHHOW CUCTEMbI M CBA3EW MEXOY HUMW.
YcnoBue COOTBETCTBWA NPOM3BOACTBEHHOW CUCTEMBI W3-
OEernunio: |

F(A) = F(A)o v F(FP) A F(A), (2)
rae £(A) v F(P) - COOTBETCTBEHHO KOHTYPLI M3Oenusa W
NPOU3BOACTBEHHONW cucTeMbl, P(A),; - nexoaHoe COCTOAHKE

KOHTYpOR Magenna A. MNpu atoMm ycnoeuu uanenue A moxer

DObITE M3rOTOBNEHO C Y4EeTOM ero MCXOAHOro COCTORHKMA A,
Cneunguka aKcnnyaraunm, KOHCTPYKUWKA U YCIOBWUK NPOo-

waeoacTea [T TpebyioT co3gaHKMa B paMkax BbilUeyKkalaH-
HOWM cepyy CTaHOapToB onpegenedHorM Mogenu nogcucre-
Mbl T@XHOnormyeckoro obecnedvyeHWa KadyecTea ee npous-

BOACTEA.
MHoronetHas paboTta No TeXHUYEeCKOMY NepeBoopyXe-
HMIO 2aBOOOE MOPHOTO MAaLWWHOCTPOEHWA, NOBLILLEHWD 1 -
OLUEHKe YPOBHA TEXHONOrMYecKoW NOAroTOBKW NPOM3BOA-
CTBA, Uay4eHuio AMHaMWKKU uaMmeHeHna kadecTtea [ | no3eo-
nunu onpegenuteb cylwHocTe TOKI 1, Kak BaxHeWwen Yac-

TW CUCTEeMbl yNpasneHWs KavyecTBOM ee MEenkoCepurUHOoro
NpoOW3BOACTBa, CROPMUPOBaTE HAaYYHLIE OCHOBLI.

llpednoxeHo onpedenerue noHamus FTOKI T, cywuHocme
KOMmopo2o cocmoum & ycmaHo8neHuuU saslicuMocmeu K-
crinyamayuoHHbIX noKkazameneu, byHKUUoHanbHbLIX napa-
Mempoe demanel u cboOpoYHLIX eBUHUL OM MexHoMoau-
HecKux nogpewHocmeu, 3akoHoMepHocmeu ux chbopmupo-
8aHUA U co30aHUU KoMrmekca Memodoe U cpedcime nodzo-

(lpogonxeHwe cMm. Ha 10 cTp.)
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[IPON3BOOCTBO 1 KAHECTBO

UHCTPYMEHT CUBUPU

Mexa:rmq&c Kas MOIII-
HOCTB I'a30BLIX CTPVH

_,[[mﬂﬂﬁum{m crpym| |

OTHOLIeHHe cebecTOMMO-
CTH (TPYIOEMKOCTH H Ip.)

< brnonsmans
KPHTCPHIO

PDOHU3NKO-XUMHYECKHE
CBOMICTBA IMOBEPXHOCT-

HOINO CJIOHA

IIpouHocTs Ha M3rKo,
CIOBHT ¥ OpP.

Jarac IpoOYHOCTH

OLieHKa YPOBHSA

H3menue

I
OVHKIIMOHAIBHEIE
nmapaMeTphl
KosdduuesT TpeHnd,
[HIEPOXOBATOCTh

I1pogyHOCTE NMpEecCcoOBHIX
eHMIT

3a30pHI,
repMETHUHOCTD

“MeptBHI X010~
Bo3myimHasi
[MOAVIIKA

M OCHOBHOTIO BERIXJIONA
IIponzBoacTBEHHAA TexHonornueckue
e ———
JIIEHKA YPOBHSA TEXHOJIO-

I'HH, TIOATOTOBKM W Opra- CrmocoOHOCTE IPOTHBOCTOATE CITOHTAHHBIM
HU3dLHH TIPOH3BOICTBA KoNeOaHHsIM HeVIIpaBIgeMBIX BO3ICHCTBHI

IIsstHO KOHTAKTa
(MM KJTHMH H.3.%)

YpaBHOBemIEHHOCTS|

COIPSTK

CMmemenue das
HAIONHEHHS

TEHHGJI{}I'H'IEE KHE
OYVIAH 1 KOMIUIEKCHEI

IIPH OrpaHUYECHHBIX BO3IEHCTBHIAX
peakKiMs CHCTEMBI OrpaHWYeHa

Puc.1. Ceaan anemenToB [T u MNC ke SN
J - ecTkocTk cuctemel CTIWI; HB -TeepaocTe obpabatkisaemoro matepuana; t, S, V - pexumbl pesadg

* H.3.- "HenpuneraHna 3ybees".
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MHCTPYMEHT CUBHAPUW

98K LU OcywecmeneHus npoussodcmea Ha 8Cex 620 cma-

IB0MAIOWUX OnNepamusHoO ouyeHUsams napamMems-
icimea U ynpaaname umu.

TETBME CUCTeMATU3ALIMM CTPYKTYPHbLIX anemeHTos T
017110 Co3aaTh Hay4Hble OCHOBLI 4NA (POpMUpPOBa-
KYNHOCTEW NpeaMeToB NPOW3BOAOCTBA, TOXAOe-

X MO KOHCTPYKTOPCKUM KU TEXHONOTMYECKUM KpUTE-
JDCHOBaTL ONTUMANBHYIO CTPYKTYPY TEXHONOrM4ec-

JpygooBaHusa, Mcxods M3 3agad obecneyeHusa TOu-

| (HKLLMOHABHBIX NapameTpoB, NPporM3BoavTenbHO-

dadHd MEeTOAWKa

Kauuii K1 KINnac-
MU COOPOYHBLIX

U [2]. Knaccu-

g co3gana Hayd-
NNOCBINKK ONA
HWS akTyanbHbLIX WUH-
HblX 3a0ay4y:
TemMaTusaunm cdyH-
LHLIX NapaMmerT-

S TBEHHLIX CTPYKTYPHbIX
eMeHToR [T, pazpabort-
peanniaunn Mmepon-
L0 UX TeXHonoru-
‘obecneYyeHuio;
BODMUDOBAHWID TeX-
lofuleckux Moaynei,
FIEKCOR 1 cUCcTeM AN
ITOBAEHNA COBOKYMHO-
T8l TOXOAECTBEHHbIX
(TYPHbIX 3NeMeHTOB
g4yeHUA TexHo-
HECKO*® 1 opraHnaa-
HOW" ® YCTOWYUBOCTM
| cpegHecepun-
npan3eoncTea,;
IDOCHOBaAHWA OOCTO-
| onpegensemMblX
TYeckux nokasa-
(O~ HOCTHM 00paboT-
15X cepuy npegme-
QUBBOACTBA M Npa-
T UX UCNONb30-
B OleHKe TOYHO-
SHEpanbHbLIX COBO-
ICTEN TOXOECTBEH-
E0MEeTOB NPpoun3-
| NPHUHLAN MHOYK-
pugK, S ETHETHHH***};

QKYMHOCTEN TOX-

OCTW NpOM3BOACTBA U KOMMOPTHOCTU Tpyaa.
Ha nepsom atane pabortbl Obina paspaboTtaHa M

PeinmaeMbie 3a139H

[lonyvyeHne U MCTIONIB30-
BAHHE pallHOHANLHBIX

JdI'OTOBOK

MopMmupoBaHie aeTanei
H COOPOYHBIX €IHHHIL C
obecrnedyeHHeM pa3sMeEpPOB,
pacronoXeHWd TOBEPX-
HOCTEHN, LIEPOXOBATOCTEN,
TBEPIOOCTH TOBEPXHOCTH,
3230pPOB, YpaBHOBELLICH-
HOCIH B 3dddHHBIX
[peneaax

[ loBrIIIEHME pecypca
TeXHOJOrMYeCKHMH
MeTOIaMH

KomninexkTauus, cbopka

MONBHKHEIX, Pe3b00BHIX,
MPECCOBRIX, MAagHBIX
COSIMHEHUH, CHATHE

OCTATOYHBIX HATIPAKEeHHH,
KOHCcepBaluma H Jp.

HMenbitadus,
IHATHOCTHKA W Ip.

HPOUSBOLCTBO U KAHECTBO

- CO30aHWA MEeToAOoB OLUEeHKW W ynpasneHWA TOYHOCTLIO
00paboTKK 1 COOPKK CTPYKTYPHBLIX 3nemeHToB [ T B Menko-
CeEpUMHOM Npoun3BoacTee [3].

(JCHOBOW TEXHONOrM4Yeckon W opraHn3aLMoOHHOM YCTOM-
YABOCTHU MenKocepyuuHoOro nNpou3BoacTBa ABMASTCA THUMNO-

BaA, rpynnoBas »w MogoynbHas TexHonoruu. KoHuenuuwm
chopMUpOBaHMSA UHTErPanbHbLIX onepauuin, Moaynein n Kom-

nnekcos (puc.2), NnpeanonaralT Hanuyme TUNOBbIX ToXae-
CTBEHHBIX COBOKYNHOCTEN KOHCTPYKTUBHO M TEXHOMOrMYec-

KM NogobHbLIX NpegMeToB NPOM3BOACTEA, NpeaycMmarpMea-

Coctas

CrnienMaibHOe
TEXHOJIOTHYEC-
Koe 0bopyno-

BaHle, MpHC-
nmocobieHN A,

HHCTPYMEHT U
OProcHacTKa

IOT co3gaHue MNv BeIDOp COOTBETCTERYIOWEro cneunansHo-
[0 TeXHONOrm4yeckoro obopynoBaHWA, OCHACTKKM M Oprrex-

Ilpenmochikn

OrnpeneneHue rpaHull
COBOKVIIHOCTEH ODb-
€KTOB [MTPOM3BOACTBA
1Mo (pyHKILIMOHAJIBHBIM,

KOHCTPYKTOPCKHM Tla-

paMeTpaM, Halpasje-
HHAM COBCPLICHCTBO-

BAHMS, MOKa3aTe/siM
OrepeXarliieH
CTaHIapPTH3aluH

OmnpeneneHne cocTaBa

MPUTOHOYHBIX M
NoAeJIO4YHBIX paboT

GTII}E:,[[EJIEHI’IE CICIICHH

HHTEerpalny ornepanmii,
HCX0aa U3 TpeboBaHWN
[MPOU3BOAUTETHbHOCTH,

ACCTRKOCTH CHCTCMEI
CITU

Co3naHiie 0aHKOB
THUITOBBIX TEXHOJIOI'M -
JeCKHX DJIOKOB
ODOpPYIOBAHUA, OC-
HACTKH, OpPrreXHUKH

E{Z‘.'EIHEIHI'I_E JTOTHEKH

CHUHTE3a MOIyieH

Puc.2. KoHuenuun opMHUpoOBaHWA TEXHONOTMYECKUX MOOYIen

BNOrMYeckan YCToMYMBOCTL - 3TO CNOCOBHOCTL TEXHONOMMYECKMX KOMNNeKcos obecneuynTb W3roToBMNeHue noaobHbIX
NMPOU3BOACTEA C ONTUMANLHLIM Ka4YeCTEOM M MMHUMANBHLIMK 3aTpaTamu.

8HW3aUMOHHanA YCTOMYMBOCTL - BO3MOXKHOCTL NOAAEPKAHMA 3arpysku Kaxaoro paboyero MecTa AeTansmu unu c6opou-

j | 3BOOCTEA.

iHAL MK TEXHONOMNMYEeCKW YCTOMYMBOW IrPyNnk.

MHUWN MHOYKTWBHOW CTaTUCTUKW COCTOWT B MCNONBb30BaHWW CTAaTUCTUHECKUX NoKa3laTenen mankix BelibOpoK npegMeTos
BOACTEBA ANA OLEHKW reHepansHOW COBOKYNHOCTM TOXOECTBEHHLIX (T.8. KOHCTPYKTUBHO W TEXHONorMm4eck nogobHbix) npea-
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[MTPOUN3BOOCTBO W KAHECTBO

HWKW Ha OCHOBE MONOXeHWH TeopWuKU CTPYKTYPHOro pa3Bu-

TWSA onepauni M KoOMNoHOBOK oBbopyaoBaHWA.
OcobeHHOCTEID MHRTENPDallbHbBIX ﬂnEpEuHﬁ ABINAETCH WX

MOHOTOHHOCTbL. CYLWHOCTL 3TOrM0 NOHATMUA COCTOWT B NOCTO-
AHHOM NoOBblILUeHMN TOYHOCTH M3AelnAa OT hadalla nﬁpa boT-

KW 00 ee 3aBeplueHnn, obecnevyeHn NoONOKUTENBHOW TEX-
HONOMMM4YecKoW HacnegcTBeHHOCTU. Hapaay ¢ COBMeLLeH!-

emM onepauwi, MoaynbHaa TeXHoONorva npegycmarpusaeT
ne3epeupoBaHMe TeXHOMONMYecKnX BO3MOXHOCTEH MOOY-
NS C Uenb TEXHONOorM4eckKoro obecnevyeHWsa NpoM3BoacTea
MOOEPHWU3MPYEMBIX W BHOBb CO3daBaemMbiX anemeHTos [T,
peanM3aunm KoHUenuun onepexanllen ctaHgaptuiaumm,
TexHonorM4yeckwe Mogynu U cucTeMsl NpuobpeTalT CBOW-
cTBa HabnogaemMocTH, YCTOWYMBOCTH, YNPaABNAEMOCTHU U

MOryT DbiTb BbipaXeHbl B 0DLEM BUOe YypaBHEHUAMM:
dx/dt = AV+BV, (6)

1 BbIXOOHBIM Y=CX+DV, (7)

rge A - nepeMeHHLIe COCTOAHMA CUCTEMLI, V - BXOOHLIE
Bo3aencTeMA, A - maTpuua cucTemsl, £ - marpuua ynpas-
nenns, C' - Mmarpuua seixona, [ - marpuua Bxoaa.

CucTema ynpasnsaema, ecnv Bce ee nepeMeHHbIe 3aBK-
CAT OT BXOOHbIX Bo3gencTemn V. Cuctema Habnwpaema,
ecnu Kaxaaa U3 nepemeHHbix X ceBAszaHa xoTa 6kl ¢ 0OAHUM
3NeMeHToOM BblXxoaHoro eekrtopa Y. Cuctema ycTtol4mea npu

HyNeBoOM Bbixoge (¥ = (), ecnn ee peakuws Npu orpaHu-
YeHHbLIX BO3OEWCTBUAX OrpaHu4eHa.

[peanoxeHbl KOHUENUMW pa3paboTkn MoayNEHOWN TEXHO-
norvy coopkn anemeHToRB [ | [4]. PaapaboTaHbl cxemel Knac-
cuchukauun cbopoyHblx paboTt (TexHonorndyeckmux DNOKOB:

NOAIOTOBUTENbHBIX, TRPARGIODTHBIX, II'..':Eii:Iﬂ'I:I'-IHI:-I]I'IIT SHNerRTPO-

MOHTaMXHbIX), cneuuanbHoro TeXHonorv4yeckoro obopyno-
BAHWUA, OCHACTKW U OPrTEXHWKMN.

[log TexHoNorM4YeckMM MogyneMm NOHWMAEeTCH COBOKYM-
HOCTb TEXHOMOrM4eckoro obopyaoBaHMs, OCHaACTKM U Opr-

TEXHWKM ONA onepaunoHHoW obpabotku (cbopkK) ToXae-
CTBEHHbLIX CTPYKTYPHLIX 3NeMeHTOB W3Oenui.
BHeapeHue MoayNLHOW TEXHONOMMK NO3BONKNO Ha paae

3aBogoe obecne4ynTbk TEXHONMOMMYECKY M OpraHn3aumnoH-
HYH YCTOWYMBOCTL MENKOCEPUWHONo NpoU3BoAcTBa, onpe-
AenUTb CTaTUCTUYEeCKME NoKasaTenu ToMHOCTH obpaboTku,
TEXHONOrMYecKkon HacnenqcTBeHHOCTH, YCTAHOBUTL 3aKOHO-
MepHoOCTH (hOpPMWPOBaHWA TEXHONMONMYecKnx norpeLuHoc-
Ter. lNpwn opraHM3auyuM CTaTUCTUMYECKUX UCccneaoBaHun

ToyHOCTHM 0DbpaboTkn getanen [ 1 yynThIBANUCE NPUHLMNLI
3HA4YMMOCTH pasMepHoro napamerpa - COCTaBRMNAKLWEro

3BeHa pa3MepHOW Uuenu, COOTBETCTBMA TOYHOCTM
MaMmepeHua 3agaHHoOM TOYHOCTM pa3MepHoro napamertpa

(Aysns /0y - 100 %o < (15+20%), 7A€ Ayzy - NOTPELIHOCTE U3-
MEPEHUSA, MM; Op - AONYCK Ha pa3Mep No YepTexy, COOTBET-
CTBMA pa3sMepoB BLIDOPKWM TOMHOCTW onpeneneHus Bepo-
ATHOCTHBIX KO3(hMUUWEHTOB Aj U 0L, TOKOECTBEHHOCTH 3Ne-
MEHTOB BbIDOPKW, COOTBETCTBUA (haKTWYEeCKOW TOYHOCTW
onepauvn 3afaHHON TOMHOCTHM U3rOTORNEHWNA, NOBTOPAEMO-
CTH KaxOoro uamepeHms.

Onsa peanuszauyvn NpyMHUWNa COOTBETCTBMA pasMepoB
BLIDOPKK Oonpedenanuce AoBepUTENbHbIE MPaHuLUbl CTaTK-
CTUYECKMX 3Ha4YeHun A; u o, A n B no NMOCT 17510 - 72:
of =0;1tAn }Lf = A; £ B. MNpuHunn cooTeBeTcTBUA hak-
TMYECKOW TOYHOCTH onepauud 3anaHHOW BasupyeTtca Ha

COCTOAHMA
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KPUTEPUMW, COrMAcHO KOTOPOMY OTKMOHEHWS OT
rpynNUpoBaHus pasmepos abconTHOM EEJ'II-"IHI-"I =
we 30 (rae © - cpeAHeKBaapaTU4HOe OTKNOHEHWE)
toTca rpybeimn. [1Ns cyLecTBeHHO NoNoXUTENE I':".'E:_? R
YMH (HECOOCHOCTb, HenepneHaWKyNApHOCTb,
NenBHOCTb) rpyGbiMM OLIMGKaMM CHMTAIOTCS Te,

npesbIWaKwT 5,250.

B pesynkrate CTaTUCTUYECKoH 0BpaboTku uamMepe - it
NOCTPOEHb! 3KCnepuMeHTansHbIe KpuBbie pacnpe; e
norpewHocTen obpaboTku getanen - pasmepos,
CTW W KOHYCHOCTM OTBEpPCTWIA, HenepneHOUWKynspHocTM U
HenapannensHOCT 3MEMEHTOB KOPNYCHbIX AeTanen, Ha-
PYKHBIX LIMNMHOPUYECKUX NOBEPXHOCTEN, ANWH, Pa,

HOro ¥ TOpLEeBoro BUeHWa BTYNOK, ONWHLI t::ijuEH
3ybdaTelX Konec, AWaMeTpoB, HenepneHaukynapHL
LUOB, pagvansHoro bMeHuMa 3ybdaToro BeHua ,n,
LecrepeHd W E-‘_I.I’ﬁ‘-IEITI:-II KOS, S
PaspaboTaHHbie U peann3oBaHHble MeToabl yn HAR
TOYHOCTLH 0DpaboTkn 1 COOPKKU B YCNOBUAX yc:'r s
Npon3eodcTea (nNyTem onpegeneHus YeTbipex KOS |
EHTOB, OLUEHKW TOYHOCTHOW HaOeXHOCTW Te:-:H-::n
ro obopyooBaHMAa METOOAOM KOppenauWoHHbIX n

M3NOXeHbl B paboTe aeTopa [3].
[logcucTema TexHONOrMYecKoro obecneveHus K Crsa: o
rOPHOM TeXHWKK, C y4eToM ocobeHHocTeil ee me 5.*;5 e s
HOTO MPOW3BOACTEA W YCNOBWIA 3KCNIyaTauuy, -
CUCTEMHOM aHanu3e TOYHOCTHBLIX B3aWMOCBA3en Wagenun
M TEXHOMOMUK C IMAaBHOM Lienbio hoOpMUPOBaHUA il KOHTPO-
N{ BEIXOAHBIX NoKazarenen Kka4yecTea (HazHaqeH 5 exHo-
MOMMYHOCTI, HAOEKHOCTH) U CXeMaTU4YHO npeg sTaBneHa
(pnc.3). OHa cKknaablBaeTcsl U3 LECTN OCHOBHLIX
pellaemMblx 3agavq:
— KnaccuuKaums CTPYKTYpHeIX anemeHToB (T U @aHa-
fU3 ee CTPYKTYph
— pbecneyeHmne yCTONYMBOCTM CEPUAHOTO NPOM3BOACTEa
W co3gaHWe NpeanochINoK ANA CTaTUCTUYECKOW OUEHKM
TOYHOCTU Onepauuii M3roTOBMEHUS TOXOECTBEHHBIX Nped-
METOB NPOM3BOACTBA MENKMMMK CEPUAMM; SRR i
— hOpPMUPOBAHWE W BEPOATHOCTHLIN aHanua pasmepHeix
uenen, Kak mogenen ceBaA3ewn npeamMmeTos i
TEXHONOrMU MX U3rOTOBMEHWA; Rl atnnody
— oTpaboTka cUMCTeMbl OLIEHKM W ynpaanal-m 1 T OYHOC-
Teto 06paboTkn Ha Base NPUHUKMNA MHOYKTUBHOW CTaTHE
KM B KOHKPETHLIX NPOW3BOACTEEHHBIX YCNOBUSX:
— BbIGOP U peanM3aLma TEXHONOMMYECKUX METOADE
NnevdyeHnd HalexXHoCTy anemMeHTOB HHMHTHFI}I’FELU,
eHUW U noBepxHocTewn aetanen I'T; |
— OLEHKa COCTOAHMA TEXHONOrMYecKoro ::Ea
kadyectea [ I, NnpuHATHE KU peanu3auus pemaHm
HaA CBA3b). e fe Rt
B takon noctaHoeke npobBnema pewanacs BRepesie,
lpegnoxeHHasn u peanuaoBaHHasa nogcuctema 10 i
nonHset obLuy cucTeMy ynpasneHws KavecTeol
genexnnyo [ OCT 15467-79, 40.8001-88 + 40. EID AT
KoHeyHas oueHka ypoeHs TOKIT mokeT BbiTh e
neHa ypaeHeHunem [9]:

Vrorkrr = ArtKrrTp¥Yrn, o A e
rae Yrokrr - ypoeexs TOKIT, Arr- pyHkuvoHaneHsim
kputepwia I'T (cm. [1]), Krr - ypoBeHb KavecTBa _ (ol ipEes e
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OBOPYOOBAHWE

fenseTcsa no metoguke npod. . Conopa [6]), 7p - pe-
cypc I T go kanuTansHoro pemoHTa, Y771 - YpOBEHL TEXHO-
norn4eckon NogroTosku nNpoussoacTea [7].

[lpeanoxeHHan nogcucTema anpobupoBaHa Ha BOCTON-
HbIX 3aBofax ropHoro MalWHOCTPOEHUA, O3eT Hay4YHYIo
OCHOBY W NPaKTUYECKYHO METOAMKY TeXHONormyeckoro obec-

NeYyeHns Ka4vyecTBa ropHoM U ApYroM TeXHWKW Ha cTaguu

NPOU3BOACTRA.

CunTaeM UenecoobpasHbiM Ha KaXOoom 3aBode, B CO-
OTBETCTBMW C NpennoXeHHOW MoAenks, pazpaboTtatse W
PeannaoBaTtk KOMNNeKkc MeponpuATHA NO TeXHONOTrU4Yec-
KOMY obecneyeHWI0 Ka4yecTBa KOHKPETHBLIX U3nenuin unu

COBOKYNHOCTEW TOXECTBEHHbIX geTtaneil U cHopoYHBIX
eanHuy. Ita paboTa OonMKHa BEINONHATCA KOMNNEKCHBI-

MW Dpuragamu cneynanvcToB 3aBOOOB C NPUBNEYEHUEM

paboTHukoe HUW, By30B U pernoHansHbIX WHXEHEpPHbIX
LEeHTPOB.

Ilutepartypa.

1. KoraH b.W. MeToguka oueHKK ypOBHSA TEXHOMOMMYec-
koro obecnedeHus KayecTBa ropHOW TEXHWKU B YCNOBWUAX

3aaa4yM TeKYIero MOMeEeHTA

MHCTPYMEHT CUBUPU

CepuUHOro npoussoacTea.// Mae. By3oe. MopHbIN %
ExatepuHbypr, 1996, Ne7, C. 120 - 126.

2. KoraH B.W. HoBbkle koHuenuuu knaccuduka oD

TYPHbIX 3NEeMEHTOB MOpPHOW TeXHWKW W aHanus -;j‘
HanbHbIX pasmepHo - MexaHn4eckux Lenei.// Bect
bacck. ['TY. - Kemeposo, 1998, Ne1, C. 3 - 5.
3. KoraH B.W. YnpaeneHue TouHocTEI0 06paGoTKit i B0
KW OeTanen ropHelX MalMH B YCIOBWAX MENKoc
npouseogcTea.// Mae. syaoe. MopHbIiA XypHan. - EKi
Oypr, 1994, Ne2, C. 95 - 103.
4. ¥abun A.W., Koran B.W., Kproukosckuit BN

pa3paboTkM MoOynsHOW TexHONornn cbopkn ropH:

LKH.// BeCTHWK MalwmHocTpoeHus, 1992, Ned, C. 4
2. Korad b.W. TexHonoruyeckoe obecnedyeHmne K

NPOM3BOACTBA rOpHbIX MalUKWH U MHCTPYMEHTOB. Kemep
BO: KyabacceyananaT, 1996. - 258 c.

6. Conog "W. OcHoBel kBanumeTtpun. - M.:MI', 199°
7. KoraH b.W. lNporpeccuBHan TexHonorus ropHo

lMHOCTpoEHUsA. YacTs 1. MeToaonorus TexHonarm

NOAroTOBKW NPOW3BOACTEA U obecneyeHus Kaye ¢ '
Mepoeo.: Kyabacceyauanart, 2000. - 300 c.

A.H. T’EPACEHKO, mexHuyeckuil _:_f pe
OAO lMTu3H "Opacmankunnpom”, 2.Hoeacut

C Havana 90-x ronos 13-3a cokpalleHus 06bEMOB NPOM3BOACTEA B NPOMBILLNEHHOCTH, U OCOBEHHO B MaLLMHOC

TEMbHBIX OTpacn#AXx, BbiNYCK MeTannopexyulero obopyaosaHus cHusunca Ha 80%, a MnopT npuBnuanncs K H

lenlee 13 cTpos 0bopyAoBaHue He PEMOHTUPOBANOCK, YacTb CTAHKOB CTABUNACL HA KOHCepBALMIO, pasyko :' NeKTo-

BbiBanack, pacnpogasanace. fem He mMeHee, nocrnedHve ABa roaa YXOAALEro ThICAYENeTHs XapakTepHsl H

- OXMBNEeHWeM B MallMHOCTpoeHUU. B CBA3KM ¢ 3TUM nosBMNack NoTpebHOCTL B BOCCTAHOBMNEHUU W nﬁHﬂEme A nag
CTaHKOB. HO He y BceX NpeAnpusaTUiA eCTb BO3MOXHOCTb KynuTe HOBOE, a TeM Gonee MMNopTHOoE nﬁup}mnﬂaﬁn =l

nyTe — 3TO BOCCTAHOBNEHWe U MoAepHU3aLmMs UMetoLlerocs obopynosaHus.

OAQ HoeocMBUPCKUIA NPOEKTHO-TEXHONOrMYECKUIA 1A JKCNEepUMEeHTaNbHbIM UHCTUTYT «OpreTaHKMHNpoM» Npe
NOMOLLb B PELLEHWA Cneayrowrx sagaY, cCToAWMX nepeq npeanpuaTHAMM:

* NpUoDpeTeHWe DuiBlero B ynoTpebneHun MeTannopexyllero obopyaoBaHWsa W ero peanu3aumio;
* NOCTaBKa KOMNNeKTYIoWmMX 1 cybbnokos k cuctemam YrY 2C42-65, 2P22, HLI-31:

* MOAEepHU3aUwa oDopyaoBaHWA U B Nepsylo ovepeb 3aMeHa yeTapeBlmx cuctem YNy u AneKTponpu

* BbiNONHeHWe BOCCTAaHOBUTENbHONO PEMOHTA CTaHKOB C AOBEAEeHMEM [10 NacnopTHLIX XapaKkTepuUCTHK, |

VIHCTUTYTOM HanaxeHs! AenoBble KOHTaKTb CO 3HAYMTENIbHON HacTLI0 NPeanpUATHIA, BbINYCKAIOWMX MalMHOE

TEMNbHYIO NPOAYKLUMIO. HO camoe rmaBHoe B AEATENLHOCTH WHCTUTYTA — 3TO YETKOE NOHWMaHWe notpebHocTl

MalLUMHOCTPOMUTENbHBLIX NPeqnPUATHI B ME'rannnpeH{ymem oBopynoBaHuM W ero pauuoHanbHOM MCMONb30BaHL

TOM OCOBEeHHOCTEN IKCNNyaTaLuM.
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UHCTPYMEHT CUBEWNPH

“MeRay kadenpoin "Metannopexylime CTaHkiu 1 WHCTPY-
o KyalTY (3as.kad. npod. Kopotkoe A.H.) u kadpen-
CraHkocTpoenne” (3aB.kad. npod). Honrebayep P)
tHpudeckoro yHusepcuteta rKemuuty (®PI) 3aknioveH
" HOFOBOP © COTPYAHWYECTBE MO HaY4YHbIM 1 YHEOHLIM BOMPO-
“cam. B pamkax storo goroeopa B [epMaHiui 3a aBa nocne-
% rona nobbieany 14 coTpyaHMKOB W CTYAEHTOB Kadeq-
" . B Tom ymcne netom 2000r. B pazsutie npouec-
iBMEHa Ha y4ebHO-03HaKOMUTENbHYIO MPaKTuKy B [ ep-
- Manuio Bbinv npurnatleHsl NATbL CTYAEHTOB Kyal TV,
la Bpenva npaktuky (c 12.08 - 22.08.2000) bbinn noce-
4Bl CTaHKOCTpPOUTENBHLIE U UHCTPYMEHTaNbBHbLIE 3aBO-
JaKCoHWW. B nx uncne BCEMUPHO W3BECTHBIWN CTAHKOC-
pUTenkHLI 3ason "Starrag-Heckert", koTopbiii cneuua-
nuakpyeTca Ha Bbinycke cTaHkoB ¢ YITY U yHUKaNbHbIX
" gbpabatbisaiowmx UeHTpos. CTaHKOCTPOUTENbHBLIN 3aBOA
Jiles-Simmons" narotaenueaer NpeUMyLECTBEHHO TOKap-
5e obopynoeaHue. MHCTpYMEHTanbHbIM 3aBOA "Kuka-
* Schwarzenberg" 3aHMMaeTCsl NPOUIBOACTBOM LUTAMMOBO-
" J0 UHCTPYMeHTa, MCTONb3YEMOro NPy U3roTOBNEHUM Ky30-
" BOB nerkossix asTomobunen.
& Kanom 3aBofe CTYAEHTOB NpoBeni No BCeM Lexam

OBPA30OBAHWE

yelHas NpaKTHKA HA CTAHKOMHCTPYMEHTAALHBIX
JaB0AAK |EpMaHHK

A.H. KOPOTKOB, uneH-kopp. CO AH Bll, axademuk PAE,
npogheccop, Gokmop mexH. Hayk, Ky3l 1Y, 2.Kemepoeo

nW Ha caiiTe cepBepa TexHW4eCcKoro yHMBepcuTeTa r.kem-

HuTy (www.tu-chemnitz.de).
CoTpyaHuku kadeapsl "CTtaHkocTpoeHue' 03HAKOMUIY

ctyaeHToB Kyal TY ¢ nabopaTopHeiMW CTEHAAMW, CTaHOH-
HbIM oBopyaoBaHWEM, M3MepUTenbHbIMKU NpUDopamMn 1 YC-

TaHoBKkamu kadegpbl. CTyaeHTamMm NoKasanu TalkKe Hay-
Hele pa3paboTkv Kadenpbl, Takue, Kak cTaHOK-rekcanop,
oBnanaowmnii NOBbILLEHHOW KECTKOCTbIO U TOMHOCTEIO NpX

NpaKkTUYECKOM OTCYTCTBMM CTaHWHbI. TepMoaYenky, B KO-

TOPYHO MOXET yCTaHaBnBaTbLCH METaNnNopeXxyLwmn CTaHoK
W M3yYaTLCS BNUAHWE TENNOBLIX BO3AENCTBUN HA TOYHOCT-
Hble napameTpbl npouecca 0bpaboTku. YHUKansHoe LWTam-

nosoe oBopydoBaHwe, NO3BONALWEE NONy4YaTb 3a cHer
npedBapuTenLHOro Hatara nucra MeTanna aetany Noebl-

LeHHoW wecTkocTW. W elwle MHOroe gpyroe.
HemeukuMKn Konneramu, Hapagy ¢ nocelleHnem 3aBo0B

1 paboToit B nabopatopusax yHUBEPCUTETA, ANA HALLKUX CTY-

neHToB Bbia NOAroTOBNEHa U KynbTypHas nporpamma. Tak,
uM Bbina NpeaocTasneHa BO3MOXKHOCTE Ha BbiXOAHbIE AHK

cve3nuTs B [pesneH, nocMoTpete Lpe3neHCKyo KapThH-
HYI0 ranepero, NaMATHUKA U AOCTONpUMEeYaTenbHOCTH 3T0-
ro CTApUHHOro ropoa, ABNAOLErocs ctonuuen CakcoHWK.

[Ins HWX NpoBenu aKckypcuio no bepnuHy (AnekcaHap-
nnatu, BpaHoeHByprckue BopoTta, Penxcrar, RypgropcTep-
nnaTi 1 T.4.), NoKasanu CTapuHHYI KpenocTb AyrycTycoypr,

NpOAEMOHCTPMPOBAan BCe A0CTONPUMEYaTeNnbHOCTU T Kem-
HWUTLIA, CBO3UNKW B NnasaTenbHblil 6acceliH, a Takke Ha Aew-

CTBYIOLLYIO NMBOBAPHIO C AierycTaluen BbiMyckaemow npo-

AU,
CrnoBoM, NpaKTHKa Nony4nsacs MHTEPECHOW U Cofepxa-

TensHoW. BoT MHeHWe caMuX CTYOEeHTOB O NpaKTUKe:

" € oberostTencHLIM NOKa3oM W paccka3om 06 0cobeHHoC-
78X TexHonornyeckoro npouecca. Conposoxaalowne (KaK

' [paBuno pykosopuTenu oTaena kagpos), paccka3sisany
CTVI .-:::;:5:::- M O CTPYKTYpe NPpOM3BOACTB, BbiNycKaemMon npo-
WKLIWM, SucrieHHoCTV paboTarLwmMX ¢ NOKasoM Cnaiaos c
rpacukamn, Tabnuuamn 1 guarpamMamMu. CTyneHTam
ibifia NpenocTaBieHa BO3MOXHOCTb 3aCHATL Ha BUAEO-
Kamepy texa, obopyaoeaHue, TeXnpoLecchl N3roToBNeH!

" Heransei, a Taioke nony4nTs MHTEPecyoLLYio NX TeXHUYeC-

" kyio UHdiopmauvio Ana nocneaylowero HanucaHusa oT4e-
- TO -.-'-:-“_f-':i:.;::_'_-;il NoAroTOBKE KYPCOBBIX W OUNNOMHBIX

Cmydenm 1-20 kypca Kopomkxoe B.A.:
"Il MEHs 3TO Mepeas NpakThka B MOen CTyAEeHYeCcKou
WINIHW, NO3TOMY A ¢ BoMbLUUM BHUMaHWeM ocMaTpuBan CTaH-

KOCTPOMTENBHBIE M MHCTPYMEHTaNbHbIe 3aBoAbl, y4acTBoBan
B npaKkTuyeckux 3aHATMA. Boe, YTo A BUAen, Nokasanoch
OYeHb MHTEpPEecHbIM, HO Donblle BCEero MeHsa nopasunnu pas-
MEpbI, TOYHOCTb U TLLATENLHOCTL M3rOTOBMEHWS LUTaMNa Ans

ky3oBa aBTomobuna "Mepcepnec” Ha 3aBoge "KukKa
Schwarzenberg". lNpouecc M3roToBNeHWA Wramna oT moae-

1A OO roTOBOTO M3AENWA BEAETCHA Ha OCHOBE KOMNBHITEPOB,
cTaHkoe ¢ UMY v nasepHbIX UaMmepuTenbHbiX CUCTEM, a ero

pasMephl TAKOBbI, YTO OH 3a OAWH pa3 BbipybaeT parmMeHT
KY30Ba, COCTABMSIOLNIA NOYTU NOMOBUHY aBTOMODUNA.”

' iy yueBHbIi npouece B TeXHU4YECKOM YHUBEpCH-
WHWTLL BEAETCA W NeTOM, TO, MOMUMO NOCELLeHIS
HELI.II-’I CTYAEHTHI NPUHANKM Y4acThe B NpoBeaeHni

JAKTHHECKIX 3aHATUW NO pAAY AUCUUNIHH. B 4aCTHOCTH,
. OHM ;f HYKOBOACTBOM Npenofaeartens, Ha KOMMNbITEPE,
" BRINOAHWNY 3afaHvWe Ha Temy "Pacuyer HanpsXxeHul B
 WIAWHASHLHOM Y3ne C UCTIONL30BaHWEM METOAA KOHEUHbIX
- ane E“ CrneuunansHO Ans HUX 1 BMecTe ¢ HAMMK DbInu
JOBEAEHEI NpaKTUYecKue 3aHATWA No U3YHeHWUIo NpoLec-

|-|.:m 1 3NEeKTpo3po3uoHHoW 0bpaboTkn meTannos,

""""""" EHHTHE Mo NpOeKTUPOBaHUIO U nocrneayroLen

3 FOTOBbLIX 3NeMEeHTOB 3NeKTpUYecKon KU NHeBMa-

n:::n:em MeTannopexXyLlero ctaHka. Kkpome Toro, B
HEeCKONBKWX 3aHATUA CTYOEeHTH nogroTaenveani

m npenogaeartens, W, K KoHUy npedbiBaHWA B Kem-
JkOHYaTENBHO COCTaBWMK, Tak HasbiBaemy'o, "00-
mpaﬂw-w:y 8 ceTH Internet o cebe, cBoem By3e W

rax npebbiBaHna B [epmMaHin, KOTOPYD BbIBECK-

CmydeHm 2-20 kypca Bpunbkoe M.M.:

"MeHsl 3aMHTepecoBan 1 yauBun asToMaTu3MpoBaHHbIN
cknag Ha 3asofe "Starrag Heckert”. OH npefcraBnsaer co-
50i4 30aHWe PA3MEpPOM C NATUITAXKHbIA oM De3 HapyKHbIX
CTEH, pa3feneHHoe Ha MHOXECTBO CeKUWW, C nexalumi

BHYTPW HWUX 3aroTOBKaMu U AieTanamMu. ITn AeTanu KnagyT-
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CraHkocTpouTenbHbin 3aBon "Starrag-Heckert"

CA W BBIHUMAKOTCA M3 cekunn "pykon" poboTta-maHunyns-
TOpa, yNnpaBnaeMoro koMmaHgamu oT KOMNbHTepa, Yy4uThi-

BalOLWEero putMm W cneunduky paboTel Uuexa. Obcnyxuearo-
LWero nepcoHana Boane cknanga Het.'

CmydeHnm 3-20 kypca Mapswux A.C.:

"bonslwoe sne4YyaTneHMe Ha MeHsa NPoU3Bern CTaHOK-rek-
canof, KOTopbeiKu, NO YTEEPXOEHWHD HEMELUKWUX Konner, AB-
nAeTca ctaHkom XAl Beka. CTaHOK BMeCTO cTa-
HWHBI UMEeeT aXYpPHYI MeTannu4eckyr KOHCT-
DYKUWMIO, BHYTPW KOTOPOW pacnonaraeTtca cTon
c obpabarbiBaemon getansio. NepemeweHune
WHCTpYMEHTa, OTHOCUTENbHO AeTanu, B npo-

cTpaHcTBe obecneymBaeTcs C NOMOLWbLI
6-TW "pyK", ynpasnsembix oT YIY u obecneyn-
BaWWX 5 cTeneden ceoboakl. bnarogapa ato-
MY, 8 TAIOKEe TOMY, 4TO "pPYKKU paboTakT TONkKO
Ha CaTue-pacTaAXeHWe U TEM CaMbiM NOBLILLA-
HOT MEeCTKOCTb KOHCTPYKUWKW, obecnedvBaeTcs
BbICOKAA TOYHOCTb WM CINOXHOCTe 0B6paboTkw.
CTaHKK aHanorn4Horo HazHadvyeHMa UMeroT B Ha-

CTOALLEee Bpems 3Ha4yuTeneHO bonkLyo MeTan-
NOeMKOCTE W MEHbLUYH TOYMHOCTE NO CpaBHe-
HWKD C rekcanogom.”

Cmydenmka 5-20 kypca bobpukoea E.B.:
"MawnHocTpouTenbHble 3aBoabl CakCcoHWMK,
Kak U HalWW 3aBoAbl, NEPEXUBAKT CNOXHBIA U

TPYOHLIA 3Tan CBOEro pas3eutus. Tak, Konudecteo paborta-
HOLKWX HA CTaHKOCTpPOUTENBLHOM 3aBoae "Heckert” (HeiHEW-
HUKA "Starrag Heckert") cHM3aunock 3a 10 net ¢ 4300 go 280
yenoeek, a obbem npow3BoacTBa, OPUEHTUPOBAHHOMD Ha
CTpaHel BocTtovHown EBpons! K, rMaBHeIM 06pa3om, Ha Hally
CTpaHy, MHOroKpaTHo ynan. lem He MeHee, npegnpuaTue
MLLIET U HAaxXoaWuT NpUuemMnemsie (popmMel paboTel B CNOXWB-
LnxcAa ycnosuax. UHKM COCTOAT B TOM, YTO M3 LMKNA NPpon3-
BOOCTEBA NOMNHOCTBID yaaneHel U nepenadsl NocTaBlmKam
W CMEXHWKaM Takue IHeproemMkKkme 1 3aTpaTHble Npou3soa-
CTBa, KaK 3aroTOBMTENbHbLIE, NUTEWHbLIE, UHCTPYMEHTaNb-
Hele. OcTaeneHsl, No CyTW Aena, Tonbko cbopo4YHbie one-
pPaunK, KOTOpkIE rapaHTUpPYOT COXpaHeHue 1 ganstHenwes

PA3BUTHUE MHXEeHepPHOW MbICNKW Ha AaHHOM 3aeope.”
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Cmyodenm 5-20 kypca Nymamunx A.H.:

‘I'lo QOrOBOPEHHOCTHU MeX Ay HAaLLMMKU CTaHOY-
HbIMW Kaegpamv MHe nNpeacTouT B Hedane-
KoM Dyaywem ewe pas noexats B KeMHMTL, B
3TOT pa3 Ha b mecAaues, Ana y4ebbl 1 BbINON-
HEHWA 3a4ena Nno Hay4YydHoMmy pasgeny agunnom-
HOro npoekTa. [oatomy A ¢ BonsLwKrM MNbonkIT-
CTBOM OCMaTpuBan TepMoAYenky - oDBEKT
Moewn Byayuwien Hay4Hou paboTel. A4yeika npea-
CTaBnaeT coboOW TEPMOKOHCTAHTHOE NoMelle-

y HWe, B KOTOpOe yCcTaHaBnMeBaeTcA UCNbLITYEMbIW
. CTaHoK, rae 3ajawTcs pasnuyHble Tensnosble
W cocToAHMA OT rMyBoKMX MUHYCOBBLIX A0 BbICO-
. KnMX nnocoBbix 3Ha4yeHun. [lpn atom uccnegy-

" OTCH 3KCnnyaTauWoHHbIe XapakTepuCcTUKKM pa-
DoTawwero craHka BO B3aMMOCBA3W C Kaye-
CTBEHHLIMWM NapameTpamu npouecca cbpabor-
K netanen. OKa3bliBaeTCcA, Takan B3aMMOCBS3bL

eCTb, W OHA CYLWeCTBeHHa. ECNU 3HaTk 3aKOH
e U3AMEHEHWA, TO MOXHO 3HAYWTENLHO NOBLICUTE Ka4vye-
CTBO 0bpaboTkn."

LCOoTpyaHWYEeCTBO Mexay KadegpaMmu pocCUMCKOro U He-
MELIKOro By30B NPOAOIMTKaETCA W, eCrn paHblUe OHO pa3sBu-
BanoOCk B NMOCKOCTW HAY4YHOro obmeHa coTpyaHUKamMm 1 ac-

MMpadTaMu, TO NpoBeaeHHas y4ebHasa npakTuka nokasana,
4YTO HE MEeHee yenelwHbIM U NoNe3HbIM MOXeT BbiTh B3auMo-
AencTeue nNo y4ebHbiM BONpOCaM C y4acTUEM CTYAEHTOB.

CtaHkocTpouTenbHbIK 3aBog "Niles-Simmons"

5 bonbluen cTeneHn 3To, KOHEYHO, KacaeTca POCCHIAC-

KOW CTOPOHBLI, CTYOEHTLl KOTOPOW NONYyYMNKY BO3MOXHOCTL
npeaMeTHO NO3HAKOMWTBLCA C COBPEMEHHbLIM NEeNCTBYH-
LLKWM, MHOCTPaHHbLIM CTaHKOWHCTPYMEHTanNbHbLIM MNPOU3Boa-
CTBOM.

| IpakTuKa Ha 3aBogax [ epmaHnm HeECOMHEHHO COAeWCTBO-
Bana paclwupeHnus ropu3oHTOR No3HaHua Bynyuwiunx cne-
LWanUCTOB NO CTaHKaM WU MHCTPYMEHTaM , NOBbLICMNA Kade-

CTBO WX 0Dy4YeHWs U Nokaszana peanbHyo Uens , K KOTOpPoWw
cnenyeTt CTPEMUTLCA ANA BOCNPOU3BEAEHUS YBUAEHHOID B
OTEeYECTBEeHHbIX yCNoBWaX. [1pn 3TOM HEMaNOBaXHYIO POk
ANA CTYAEHTOB Chirpan ToT (PakT , 4TO (PMHAHCOBLIE 3aTpa-
Tl HA NpoBeAeHWe NpakTuKkKM BnaropoaHo B3nNa Ha cebs
HEMELKan CTOpOHa.
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SA 1S HOBOCTW OT CAHOBUK — MKTC

YBAXKAEMBIE KOJIUIET A!

3 TECHBIX KOHTAKTOB C TEXHWYECKMMK creuuanicTaMmin paanuyHbiX oTpacnen NpoMbILLNEHHOCTHA Ha MeXAyHapoaHoW BeicTaeke "Ma-
LWiMHocTpoeHwe-99", npoxoauslied B COKONBHUKAX, Mbl NOHANK, YTO NpeacTasneHne OONLWWHCTEBA NOcCeTUTEenen Hawero credga o
npeanpuaTin CAHABWK-MKTC aocratoyHo HeonpeaeneHHoe W He BNoMHe COOTBETCTBYET peanbHOMY NOMOXKEHWIO Bellew.

[loatomy B 3TOM HOMEpPE Mbl pewunu nogpobHee No3HakoMWTL Bac C Tem, 4TO Ha caMOM pene npeacTaBnAeT cobow
CAHOBWK-MKTC ceroghus.

Hageemcs, 4TO aTa HH[#JDFI?HEILI,HFI nomoxeTr Bam npaBunsHO OUEHWTE HALWW BO3MOXHOCTHA W TE NpenMyLUuecTBa, KoTopbie Bel nonyya-
eTe OT B3aWMOBLIrOQHOMD COTPYOHWYEeCTBa C HaMM.

YTO TAKOE CAHOBWK-MKTC CErogH#=?

B HacTosauwee spema CAHOABUK-MKTC — s1o Poccunckoe npeanpuaTie ¢ nodtn100%
MHOCTDAaHHbLIM KanuTanom. 3T1o oauH 13 bonee, 4em 50 sasonos KoHuepHa CAHLOBWK,
PDAacNONOMEHHbIX NO BCEMY MUPY.

MHBecTMUMOHHAA nporpaMmmMa B pasamepe okono100 MnH. HeMeLuKMX MapokK no-
3B0NWNA NPO3BECTHU KOPEHHYH PeKOHCTPYKUMIO KoMBuHaTa. [loNHOCTEIO M3MEHEH
TEXHONOMMYEeCcKMi Npouecc NPoOM3Bo4CTEa TBEPAOCNNABHbLIX M3AENNA, 3aMEHEHO W YCO-
BEPLUEHCTBOBAHO TexXHonornyeckoe obopyaosanue, YTo No3BonAeT obecne4uTe COBpe-

MEHHbII MMPOBOW YPOBEHE NPOW3BOACTBA W KOHTPOMNSA TBEPAbLIX CNNaBos. PEKOHCTPYM-
POBaHLI NPOW3BOACTBEHHbLIE M aAMWHUCTPaTUBHLIE NOMELLEHWA, Co3aaH y4ebHbIN LIeHTD.
He Bbleaxas u3 PocuK, a TONBKO NOCETUB KOMDUHAT, Bbl CMOXETe YyBUOETE MUPOBOM
YPOBEHD TEXHONOMNK NPOWN3BoLACTBa TBepdblxa LITIdBUB B pealibHblx YCITOBWAHX.
YYacTOK MO NPeccoBaHWI0 HeNepeTavyMBaeMbiX TBEPAOCNNABHLIX NNACTHH NPUBEaEH
Hd |:I'I.-"||:-1 Cero KOMnNnaHoBKa U oCHalweHwe NnpakTu4eCk NONHOCTEH COOTBEeTCTBYHOT aHaNOMMYHOMY YYaGTRY Ha BeAyLlleM 3aBOAe KOHUED-
Ha CAHOBMUK B r.Mumo (LLiBeuwns). Mopolwky, NOCTYNawWwme Ha y4acTok, NOCTaBNAKTCA TEM Xe NOCTaBLUMKOM, YTO K ANS BCEeX 3aBO-

OB KOHUEepHa.
HaHeceHWe M3HOCOCTOMKUX NoKPbITUA meTtogom CVD npow3BoAWTCA B COOTBETCTBMUK NOCNEaHUMK JOCTVEHUAMKW MUPOBOW TEXHO-

norvK (puc.2).
Ha ecex cTaguax NPpoOM3BOACTBEHHOIO Npouecca npakTU4eck NoNHOCTbLH WCKNKYEeHo BMeLlaTensCTBO oneparopa, a Nporu3BoauTCA
KOMNbIOTEPHLIN KOHTPONb OCHOBHLIX TEXHOMNOIMMYECKWMX NapaMeTpoB, KOTopble UKCMpYEeTCH ANA KaXaoW NPON3BOACTBEHHOW NApPTHK.
Bca MHbopMauMs O Hanu4YuMu roTOBOW NPOAYKUMKM Ha CKNage v UeHax, a Takke O cpokax NocTaBOK W WX Buaax, xpaHutca B Dase
NaHHbIX HA OCHOBHOM CepBepe, Y4TO 3HaYUTENLHO YCKOPAST PYTUHHYI paboTy No obDCNyXUBaHWIo 3akaz4yukoe Yepes oThenkl Nnpoaax.
Otgen npoaaXx pexylwero MHCTPYMEHTa COCTOWMT W3 BHEWHWX NPoAaBLUOB, KOTOPbIE pasfenedsl no pernoHam M paboTtatoT B
pDerMoHanbHeIX NPeACTaBUTENLCTBAX, W BHYTPEHHMUX, @ TaKKe TEXHUYECKUX KOHCYNBTAHTOB NO OCHOBHBIM BUAAM NPOAYKLIWK, KOTOPBIE
paboTaldT HenocpeacTBeHHO Ha KombuHate. BHewHue npogasubl NoMoryT pelwuTs Bawu npobnemsl ¢ MHCTPYMEHTOM W, ecn

HeobXxoaMMO, NPOBECTH MCNbITAHWA ONbITHLIX 0BPAa3LOoB ¢ Lenkio NpoBepku BolDpaHHOIo peleHns 1 pexxMMoe 0DpaboTKK B peanbHbIX
NPOW3BOACTBEHHLIX ycnoBuax. Ha komBuHaTe Bel cMOXUTE NONY4YWTh KBaNUIMUWMPOBAHHYIO KOHCYNETaUKWIO N0 BLIDOPY TEXHONO-
rM4ecKoro peweHus ans obpaboTkKu HOBbIX N3N, COKPAaLLEHWIO HOMEHKNAaTYPLl MHCTPYMEeHTa 1 3aMeHe NPUMEeHAEMbIX MapoK Teep-
0oro cnnasa HoBbiMKM Bonee NPOW3BOANTENBHBIMM.
Yepes otaen Npogax pexyLllero MHCTPYMEHTa MOXHO KYTWTh pexyline NNacTuHb
W KOpnyca WHCTPYMEHTORB, Kak Npou3sodnMblie Ha caMOoM KOMDWHETE, Tak U Ha BCeX
apyrux 3asonax koHuepHa CAHOBWK bes sakniovyeHnA MeXayHapoObiX KOHTPaKTOB.
Yepes oraen npofax crneyManbHOW TBepAoCnNaBHOW NPOAYKUWN NPON3BOOMT-
CA Npogdxd TEE[JJ:I,GEHJ'IHEHBH npoaykuuy pa3nn4Horo Haada4eHnd, KpomMme npeiHaa-
! I HavyeHHoW Ans obpaboTkK pesaHueM, BKNYas KpynHorabapuTHole Uagenus.
B yyeb6HoMm ueHTpe kombuHarta Baw nepcoHan oby4yat obo3Ha4YeHWMAM CMEH-
! ' HBIX NMAcTUH M MapoK TEepAbIX CNMNasoB B COOTBETCTEMW € kKnaccudurkauwen 1SS0,
DaLMOHaNLHOM 3KCNNyaTauui HOBbLIX KOHCTPYKUWA MHCTpyMeHTa, Bbibopy pexumos
pE3dHWUA W ONpeeliIernio IKOHOMWYECKOW 3P PEeKTUBHOCTHU NpUMEHEeHWA MHCTRYMEH-

Ta; NOKAXYT, kak paboTaer HOBLIA MHCTPYMEHT Ha CTaHKax POCCUMICKOro NpoussoacTea w npu obpabotke Bawwx marepwanoe (npw

ycnoeuu, 4to Bel umu obecneuunte).
UTtobbl Beino nerye seibpate HEOBXOAUMBIN MHCTPYMEHT B HAWWX Katanorax, KpoMe BhINYCKaeMOW HOMEHKNaTypbl, MMETCH

OCHOBHbLIE XapakKTepUCTUKW M peKoMeHgauuu no pexumam obpabotku, 4TO AenaeT ux OAHOBPEMEHHO W CripaBodHUKaMK. Mel

BLINYCTUNMK yxe aea wananua katanoroe CAHOBUK-MKTC, uHdopmMmaunoHHsie BykneTtsl 0 HoBOW npodykuMu MKTC, a Takke KapmaH-
HbI cnpaBoYyHuK CoroKey Ha pyccKom sisblKe, BKNOYaoWmin nabpaHHeiil Hanbonee npuMeHAeMbl accopTUMeHT npoaykumn CAH-
NBWK, suinyckaemoi no scemy mupy. B Bnuxaiiuee epems BeIWAET Nepeoe W3daHWe NOMHOro karanora TokapHoro nHetpymedTa KO-
POMAHTHa pycckom A3blke. Katanorn MOXHO NonNy4nTs B OTAENE NPOoLaX W Yy PernoHanbHbIX npeacrasvrenei

Cuctema Kavyectea CAHOBWK-MKTC ceprucdMuMpoBaHa Ha COOTBETCTBME TpeboBaHuaM MexayHapogHoro crasgapra ACO
9001:1994. BpyyeHue ceptudmkara MexayHapogHoro Biopo Beputac npousowno 23 ceHTabps 19991, Tak 4yro npobnem ¢ Ka4ecTeoMm

Halen npoaykuMM 1 obcnyxueadHwem Bel meTe He DygeTe.

Mbil Bceraa paabl Bac Bugers, kak B rnasHom ocouce CAHOBUK-MKTC B MockBe, Tak U B perMoHankeHeIX Npeacraeurenscreax no
scei Poccuu, a takke B Benopyccun 1 Ha YkpauHe. Npu npeasapvTensHoOW AOroBOpeHHOCTH NO TeneoHy nponyck byaer xaate Bac.

Puc.?

[ nasHbiu opuc CAHLBWIK - MKTC

127018 Mockea, yn. lNMonkoeasn, 13, «OAO CAHOBWUK-MKTCx» Oraen npogax

NMpuemnHasn Ten. (095) 956-50-80 pexyLiero MHcTpymenTa Ten. (095) 289-64-33 dpakc (095) 289-81-15
KOHCYNLTaHThI ren. (095) 289-25-90 daxc (095) 289-81-15

Y4yebHbin LleHTp Ten. (095) 289-83-26 chaxc (095) 289-8343 «Teepabie maTepuansi» Ten. (0895) 289-7/4-66 dpakc (095) 289-21-74




HOBOCTW OT CAHOABWK — KOPOMAHT

[lpogon¥aem WHQOPMUPOBATE TEXHMYECKWUX cneynannucToe 8 obnactu obpaboTkn meTannoe pe3daHMemM O HOBBIX PEXYLUWX WHCT-
DYMEHTaxXx W OCHacTKe B HOMeHknartype weeackoro KoduepHa CAHOBWK, npvadHaHHOro MMpoBOoro nuaepa B MHCTPYMEHTansHOM
NpoOW3BOOCTEE,

[lonHas cTaHgapTHaa HomeHknatypa npoaykuun KOPOMAHT exknw4yaeT okono 25 TeicadY nagenuwn. OHa npegcrasneHa B OCHOBHbIX
katanorax TOKAPHBIA MHCTPYMEHT (g 2000r. Beiluen Ha pycckom sisbike) 1 BPALLAKLWWMUCA WHCTPYMEHT (BbixoauT Ha
pycckom f3bike B 2001 ).

Hauwbonee npUMeHAEMbLIE MHCTRYMEHTElI W3 nonHow nporpammiel KOPOMAHT | pekomeHgyemele AnNA HavYaneHoro eeibopa, Koraa
3aKaszvYuMK BNepesLie pelnn Ucnons3oeaTte NogobHeie peweHus, NnpueedeHsl B kKapmadHoMm cnpasodHuke CoroKey (MabpaHHbein accop-
TumeHT TOMEHWE-DPESEPOBAHWE-CBEPIIEHWE), bG-0e wagaHwe KOToporo BeINYLWEeHO Ha pyccKoM Aablike B Havane 2000r, u Mo-
#eT BeITe nony4eHo B nwbom pervoHaneHom npencrtaeuTensctee CAHOBUK-MKTC.

HOBOE B TOKAPHOW NPOrPAMME -

BeinyweHa HoBasa nporpamma CoroCut nnactvH U MHCTPYMEHTa ANA OTPe3ku M 0DpaboTKu
KaHaBOK, BKNKOYaKWaA NNacTtuHel C AByMA pexyWhnMK NessuamMn, KOTopas OONONHAET, a No |
paay no3vuMiA 3ameHseT npegwecteyowee cemencteo Q-Cut (puc.1). HoBbIM MHCTPYMEHT
npeaHasHadYed ona otpe3kw v obpaboTku kaHaeok ¢ rmybuHon go 20 mm. lNpenmylwecTso
CoroCut - BaBoe MeHbLUMEe MHCTPYMEHTaNBHBIE pacxoasl Ha ogHy obpabarteiBaemyo getans..
[1NacTuHbLI WMPUHOW OT £ A0 BMM, 34 TUNOpPa3MepoB W3roTaenUBAaKTCA U3 4-X MapoK TEepabix |
CNNaBoOB, YCTaHOBKY NNacTvH MOXHO OCYILECTBWUTE B Pealldx 12 THNOPaaMepoe W pesloBbix
ronoeok Coromant Capto 20 Tunopaamepax.

5 ctavgaptHy nporpamvy CAHOBWK BrnoYeHs
HacTpanBaemsle Ha paaMmep BCTABKW ANA oboupku npyT-
KOB Ha cTaHkax "Kieserling” (puc.2) mogenen WD..T5,
- WD..80, WD..35, ecero - 18 tunopaamepoB. |lpeacraeneHsl Be HOBLIE FEOMETPMKM NNACTUH
L Ans oBOMPKM NPYTKOB, pacluMpeHa HOMEHKNaTypa nNNacTiH ¢ M3HOCOCTOMKUM NOKPLITUEM, M3ro-

TaBnueBaemblx M3 cnnasos mapok 4025, 2015 n 2025 ana obpaboTkM HepXxaBewWwKnx cTanen, a
Takke BepoAWTCA HoBasa mapka 3005 ans obpaboTkkn maTtepuvanoe, 0bpa3syoWKWX 3NeMEHTHYH
CTRPY¥KY NpU peaaHuu.

HOBBIE MHCTPYMEHTBI OJIA ®PE3SEPOBAHWA

Cemeincteo dpes Coromill nononHMNoOCeE KOHLUEBLI-
— S MK copesamin Coromill 390 (puc.3) AnA BbICOKONPOM3-
BOAWTENLHOID ci:rpe:aepﬂaal-mﬂ netanen BelCOKOW TOYHOCTW.

HoBble KOHUEBbLIEe (Dpe3kl C MeXaHW4YeCckuM 3akpenneHdmemM TBepaoCnNaBHbIX pexyLwmx nna-
CTUH NO3BONAKT NONYYWUTE TOYHOCTE 0DpaboTKK, obecnednBaeMyd paHee ToNeKO UenbHBIMMK
TBEpAoCnnaBHbiMKM pe3amMu. | INacTUHbl C KPUBONMHEWHBIMKM PEXYLWWMMKW KPpOMKaMK,
YCTAHOBNEHE! Ha Kopnyce, NOABeprHyTOM 0DLeMHOW 3aKanke, 4em JOCTUraeTca TeopudYecku
npasunbHan BMHTOBARA pexyllan KpoMkKa dpessl W cTporas nepneHaukynsapHocTs obpaba-
ThiBAEMbLIX NOBEPXHOCTEMWN.

P®peawl Coromill 390 npakTruyeckn He obpaayioTt 3ayceHud. [ loeepxHocTh, obpaboTaHHbie
3TOW DPe30r 33 HEeCKONbLKD NPOXoaoe, He uMeroT cTtyneHek. @peasl Coromill 390 paborawT B
nuanasode nogad ot 0,05 go 0,35 mm /3yD HA COBpeMEeHHbIX BBICOKOCKOPOCTHBIX CTAHKOB.

| InacTuUHBl C ANWHOW pexyLwux KpoMok 11 1 17 MM C Tpema paanuyHsiMu reoMeTpUAMI Nepe-
OHEeW NOBEpPXHOCTW M3roTABNWBAKOTCA M3 HECKONLKKMX Mapok TBepdoro cnnaea gna Tpex oc-
HOBHBIX rpynn obpabaTeiBaemMbiXx MaTepManos.

Purc. 1

Puc.2

FUc.3

BeinyweHsl ctTaHgapTHele ppessl Coromill 331 (pyc.4) WWPWUHOW B MM pPa3anWYHLIX AWa-
METPOBE M TUNOB KPEenneHWa Ha cTaHke, a Takke manorabapuTHbie NPAMOYIronbHele W paau-
YCHbIE CMEeHHBIe NNAacTUHBlI NPaBoro W NeBoro MCNONHEeHWW NATHU PaanMYHbLIX reoMeTpun 13
MapoK TBepdbiX cnNaBoB, OXBaThIBAKLWMX 0bD-
paboTKy BCEeX OCHOBHbIX rpynn martepuanoe.

HoBble 3a4WUCTHBIE NNAacTUHBl Ans dpes
Coromill 245 (puc.5) 3Ha4YWTENLHO NOBLILLAKDT
4ucToTy 0BbpaboTKK M NPOW3BOAUTENEHOCTE, NO-
CKONbKY NEHTOYKa WWPWHOW 8,2 MMM OOonyc-
ey 9k a2l yaelim4yerie Noda4Yy lNpakTnHeCkiid B 4
P, @R~ | Dasa.

| h B g SO [ony4ums 6onee nodpobHyIo UHGOPMaULI0
LITd Ky TIUIMEe URCITIRYMEHTTT HOB0UW HOMEHRSIA-

mypkl MoxHO 8 omoene npodax CAHOBHUK-MKTC unu ezo pezuoHankHbLIX npedcmasu- FUC.D
menkcmeax, obpamuslwuck No cnedyrouwumM menegoHam.

PezuoHansHbelie npedcmasumenscmea CAHOBUK - MKTC

C-lMeTepbypr Ten. (812) 118-46-60
PocroB-Ha-[loHY Ten. (8632) 90-42-46
ToneAaTTH Ten. (8469) 38-19-79

HoBocubupck Ten. (3832) 20-13-82
ExaTepuHDypr Ten. (3432) 70-41-47
H-HoBropona Ten. (8312) 96-03-07

Kwee  Ten. (044) 212-43-10
MuHck Ten. (37517) 239-15-07




MHCTPYMERT CUBUPW

JABOACKOH OMbIT YTHAM3ALMK OTXOAOB
CMa304H0-ONAXKAQIOWMN MMAKOCTEH HA BOAHOM OCHOBE

8.5. WATPOB, ' H. TOPLWIKOB, B.M. LWHAJITHEB,
OAOQ HIIO «Mckpa», 2.[lepMb

TEXHOJIOIMA

ViameHMBLLEECHA OTHOWeHWe B obuiecTBe K BOMpO-
Cam 3KOMOrvu, yxectodeHwe TpeboBaHWK, NpegbLsAB-
NAEMBIX K 0TX0A0am NpoW3BOACTRA, NPUBENK K OCTPOW
HeoGxoawmocT paspaboTkn M BHeapeHWUa obopyno-
BaHWA NO yTUNUaauum 3tux otxonos. OAHOW U3 Npo-
Onem NPoW3BOACTBA ABNAETCH YTUNM3aUWA CMa304HO-
oxnaxaarouwmx xugkocten (COXX) Ha BOAHOW OCHOBE.

B nHhopMaUMOHHBIX MCTOYHWKAX K HACTOALLEeMY Bpe-
MEHW OTCYTCTBYHT COODLUEHWMA O CEePUMHOM M3roToB-
neHun B Poccum yctadosok ans ytunuzauwnm COX, ko-

1l exXHUu4YecKHue AdPAKTCPHCTHKH

0.15-0,06

FexuMm paboThl

Temnepartypa pabovei cpeasl,”C, He bonee
[Mnowans dunbTPpaLUWH, M

O6wem Gakos nog copBeHThl, M
MpoM3BOaMTENBHOCTL NO UNLTPaTY, M /4ac
RONMWYECTBO OTASNAEMOro uneTparta, %

Fabodyee gaeneque Ha exoge, Mlla

TOpbie BbinK Dbl KOMNAKTHBIMKA, MPOCTbIMW B 3KCNNY-
arauuu, obecneynean Dbl YMCTOTY OTAENAEMOW BOOb!
00 npegenbHO OONYCTUMbLIX KOHUueHTpauwwn (MNOK)
BpeaHbIX KoMnoHeHToB. OCHOBHOW nokasartens 10K -
HeTeNPOAYKTLI, KOHLUEHTPaUWA KOTOPLIX He O0MKHa
npeesillaTe 2,7/ mrin. Ana obecnevyeHWs npeanuckl-
paemMeix nokazarteneun [ ILAK B yCNOBHUAX NpeanpuUaTHs
npeanoyTuTened meton bapomembpaHHOro pasgeneHus
cpeq ynerpadunsTpaMmi, No3sonswWMMK OTAENATE Yac-
TMUBI ¢ paamepoMm 5107 <d < 10° cMm npu u3beITOYHOM

aasneHuw ot 2 go 10 atM. ¥YnetpaduneTpauwa Nno3sonser

OTOENATL KONNOWAHLIE PACTBOPLI U PACTBOPLI BbICOKOMO-
NeKYNApPHbLIX COeANHEHWW, ANA KOTOPkIX MemBpaHa Henpo-
HULaemMa, OT 3NeKTPoONUTOB 1 DakTepun.

YYuTbIBas BO3POCLUYK) CTOMMOCTbL BOObLI, 8 TAKKE XU-
MUMECKWX peareHToOB WM NPOM3BOACTBEHHbLIX Nnowanemn,
npeanpusiTe OTKa3anoch OT TakMX M3BEeCTHbIX crocobor
odMCTEM COXK, Kak XMMHUYEeCKU, BUONOrMYecKnin, oTCcTaum-
saHue, notauusa. Cneunanuctamun OAO HIMO "Wckpa" pas-
paboTaHa ycTtaHoBka ana yrunusauum COX (cMm. doTto).

B KayecTtee ynbTpaduneTpOB B CO30aHHOW YCTaHOBKE
MCNONbL30BaHLI NONUMEpPHLIE MeMbpaHbl - Tpyb4yaTbie
dunetpel BTY 0,5/2 (dbToponnacTtoewie) TY 6-55-59-91
ans oceeTneHus abnodyHoro coka. B yctaHoBke 6 DNokos
yNeTpaduneTpOB € CyYyMMapHOW nnowanb dhunerpa-
LUK 3M-,
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Ha Bbixoae, MlMa

[MoTpebnaeman MOWHOCTE, KBT

| aDapuTLl, MM

0,3-0,5
2600x1600x2000

Ha ctaguum oTpaboTkn pasgeneHus cpea ynetpadune-
TpaMW BbIACHWMNOCHL, 4TOo nokasatenu OK He obecne-
YMBAKTCA WM3-33a HEOQOCTaTOYHOro Kadecrtea @UNbLTPOB.
| loaTOMY B YCTAHOBKEe OONONHWUTENBHO BCTpOEeHbl ABAa
bnoka ¢ copbeHTamun obwwum obvemom O .22 m. B
Ka4yecTee cOpbDeHTOB WCNONL3YKTCH. Yrofke aKTUBHbLIW
pekynepauuoHHbln mapku AP-BTOCT 8703-74 n yronsb
aKTUBHbIKM OpeBecHbIW apobneHblin mapkum BAY-MO
[OCT 6217-74. B ycTaHoBke umeroTcs Tpy bBaka - ans
yTunuavpyemon COM, ANA duneTpata U OTOenAeMblX
KOHLUEHTPUPOBAHHLIX OTX0OQ0B HEMTENPOAYKTOB C Npo-
YMMWU KOMMNOHEHTaMKM U MarHMTHasA NOBYLUKa ONA Mmen-
KOW CTanbHOW CTPYXKH.

[pw akcnnyaTauum yCTaHOBKKM cneayeT yYuT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>