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OBIHAA XAPAKTEPUCTHKA PABOTHI

Axmyanvnocme. CTaHzapTHAs MapKHpOBKa HUTH(OBANBHOTC Kpyra co-
JEPKUT KOHCTPYKTHBHEIE ApaMETPHl MHCTPYMEHTA — IEOMETPHYECKYIO Xapak-
TEPUCTHKY, MATepHal 3ePeH, UX pa3Mep, COOTHOHIEHUE KOJIMYECTBA CBA3KU U 3¢~
peH, BUA cBA3KM 1 Ap. CBefeHus 06 HKCIUTYaTANHOHHBIX BO3MOXKHOCTSX LMUTH(GO-
BAJILHOTO KPYTa B €I'0 MapKHPOBKE OTCYTCTBYIOT.

B ycnoBusx cepuifHOTO IMPOH3BOACTBA 3a4acTyio ULMbOBaHHE AeTaneil ¢
PaTHYHBIMK TEXHUYECKUMH TPeOOBAHUAMY IIPOU3BOIUTCA KPYTOM OLF0it xapak-
TEPHCTHKH, YTO BBI3BAHO OTPAHWYEHHOCTHIO UMeEIoMeicss HOMEHKIATY PRI MHCT-
PYMeHTa H 3HAYMTEbHON TPYAOEMKOCTHIO 3aMeHBl Kpyra Ha cranxe. Ofecreve-
HHE TeXHHUYECKUX TpeGoBaHuil ZoCTUraeTcsd BaphHPOBAHHEM PEXUMAMH MLTAGO-
BaHus. [Ipu 5TOM ONTHMANILHOCTH BHIOPAHHBIX PEXUMOB OOPabOTKH 3aBHCHUT OT
KBanupukanuy pabouero-uundoBIUKKa WIH Hajagduka cTaHka. B aTux ciydaax
KPYT IKCIUTyaTHPYETCS HA 3aHMIKEHHBIX PEeKUMAaX M ero pecypc HCHCIB3yeTcs He
TIOJTHOCTBIO. B

Takum 00pa3oM, CYIIECTBYET 3HAYHTENbHEBIH pe3epB HOBBIMEHHUA 3(hex-
THBHOCTHM HCHOB30BAHUS MUTH(OBATBHEIX KPYrOB B PAa3HBIX TEXHONOTHYECKHX
ycnoBusix. Mcmonb3oBaHMe 3TOrO pesepBa MOXeET OBITH HOCTULHYTO IYTEM
BCKPBITHS U OMHCaHUA paboTOCnOCOSHOCTH HLIH(OBANBHOIO KPyra.

PsagoM yueHnlx st oueHkM paborocnoco0HOCTH HLTHGOBATBHOIO KpPyra
NpeanoxkeHo okoo 30 paziMdHOIO poAa SKCIUIYATallHOHHBIX Mokazareneit. Ox-
HAaKO OTAENBHBIH I0Ka3aTeNh MOXKET GHITh HCTIONB30BaH 1A PELICHHS TOKATHHEIX
3aja4 — CpaBHEHHE KDYIOB Pa3sHBIX NPOU3BONMTENEH, OlieHKa S(I)(I)CKTHBHOCTH
NpHMEHAeMOH XapaKTePHCTIKY HHCTPYMEHTA 4 T.II. :

W3BecTHBI [Ba DeIliCHHS KOMIUIEKCHOTO OIIMCAHHA pPabOTOCHOCOGHOCTH
HUIMQOBANBLHOTO Kpyra — kaprta uvmdosanus (R.Aarens, A.Decneut, M.Maris,
J.Peters, R.Snoeys) u macnopr 3xcruryaranuonssix noxasarenedt (C.H. Kopuak,
H.B. Hcaxos). IlpuseneHnsie B HMX 1okasatend paborocmocobHoCTH uumudo-
BAILHOTO Kpyra ABISIIOTCS CPEIHAMH 33 BeCh [EPHOI CTOHKOCTH HHCTPYMEHTA,
4TO sBIseTCA HemocTarkom. Kpome Toro, mo kpaiineil Mepe el ABe OCOGEHHO-
CTH, IpUCYLIYe IUTH(QOBAHHUIO, B yKa3aHHBIX paboTax He OBUIM YUTEHE], 3 UMEHHO
CTOXacTHYHOCTB M KosleOaTeNbHEIl XapaKTep CHIIB! pesaHus. :

B cBs3u ¢ 3THM, 3a/ayd KOMIUIEKCHOM OLEHKM paboToCrocoOHOCTH ILIH-
$OBATEHOrO KPYra [0 KOMIUIEKCY ero KCIUTyaTAlHOHHBIX HOKa3aTeneil ¢ yyerom
HECTallHOHAPHOCTH (M3MEHYUBOCTH NOKa3aTenael UUTHGOBAaHHUA BO BpEeMeHM Da-
60TEl Kpyra), CTOXAaCTHYHOCTH (CIYYaiHOro XapaxkTepa yHajleHHs MPHIYCKa) H
K0eHaTEeTBHOro XapakTepa CHithl Pe3aHud SBJISeTCs aKTYAIBHOMH, pelleHue KOoTo-
PO#l MO3BOJMT Hauboliee MONHO HCMOIB30BATE PECYPC HUTHQOBAILHOrO Kpyra B
PAa3HBIX TEXHOJOTHYECKUX YCIOBHAX.
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Lens. IloBruetne 3(GEKTHBHOCTH HCHONBb30BaHKUA pecypca paboTocmo-
coOHOCTH DUTM(OBANBHOTO KPYra Ha 0CHOBE KOMILTEKCHOTO ONMHUCAHUSA €T0 3KC-
TUTYyaTaNMOHHEX BOSMOXHOCTEH.

Jl1st IoCTHXKEHHS NIOCTaBIeHHOH LielH pellanuch cnenyromﬂé 3adaqu.

1. ChopMupoBath KOMIJIEKC MOKasarenell mm oneHku padoTOCIOCOGHO-
CTH HUTH(OBANLHBIX KPYIOB, € YYETOM HECTAUHOHAPHOCTH, CTOXACTHYHOCTH, a
TaKe KonebarebHOro XapakTepa CHiibl NUTHQOBaHuMS.

2. Co3mats KoMILIEKC 0OOPYAOBaHMA H METOOHKH CTEHHOBOTC HCTIBITRHILS
HITHGOBAIBHOTO KPYra ¢ Y4eTOM HECTalHOHAPHOCTH, CTOXACTHYHOCTH TI0Ka3aTe-
JieH, a TakoKe KonebaTelbHOTO XapaKTepa CHIlbl HH(OBaHHsL.

3. Hpeanoxwuts dopMy NpencTaBlIeHHs QYyHKIHOHATBHOH XapaKTepHCTHKH
mnuGOBATEHOTC KPyTa, COmepKamei KOMILIEKCHOE - OTIHCAHHE €70 pabotocrno-
cobHOCTH.

4. Pazpabotars pexoMeHIanuu 110 HCTIONE30BAHHIO KOMILIEKCHOTO OIHCA-
HHS SKCILTYaTAUMOHHEIX CBOHCTB NIUTM(POBANBHLIX KPYTOB JUIS PEINEHMS 33124
TEXHOJIOTHYECKOrO NPOSKTHPOBAHUS OIEPALMY ITA(OBAHUS.

Hayunan nogusna

1.- CopmupoBar xoMiexc 3KCIUIyaTaIIHOHHLIX HoKasaTenei AnA ONHCa-
Hust paboTocnocobHoCTH NUTH(OBATHFHOTO KPyTa, B KOTOPOM BICPBEIE YITEHHL:

¢ HECTAIHOHAPHOCTH NOKa3aTenell MnudoBanus BO BPEMEHH;
® CTOXacTHYecKHH XapaxTep HIupOBaHH;
e xonebaTeNbHbIl XapaxTep CHIB! pe3aHus.

2. Tlpsanoxena ABYXONapamMeTpHYeCcKas OLEHKa 3KcnnyaTaunormex TIOKa-
3atenell NIH(OBANBHOro Kpyra B BHAe TPEHZOBOH COCTaBifIoMed H IOBEpH-
TENBHOTO KOPHAOPA. '

3. Pa3pabortaHsl METOJUKH CTEHAOBOTO HCHHITaHus NUIMGBORBANBEHOTO KpyTa,
DO3BOJITIONIME PETHCTPUPOBATH U3MEHEHHe BBIXONHEIX NOKasareiedl mpouecca
HUTHQOBAHHSA, C YIETOM NEPEIHCIEHHBIX OCOOEHHOCTEH.

Ipaxmuueckan yennocms

1. Co3nanpl 3TANIOHHBIC TEXHOJOIMYECKHE SKCILTYaTaHMOHHEBIE TacnopTra
.1 KPYTOB Tpex aOpasHBHEIX MAaTepUalioB (SHEKTPOKOPYHA Oenblil, HopMaisHbLH
¥ XpOMTUTAHHUCTEIR), AByX 3epuucrocreli (25H u 40H) m tpex creneueii tBepao-
et (CM2, Cl u CT2), mossonstonmue naubonee 3QHEeKTHBHO UCHIONL30BAThH pe-
cype paboTocnocoBHOCTH HHCTPYMEHTA.

2. PaspaGoTanbl METOAMKH peilieHus NPAKTHYECKUX 38134 TEXHOJOrHYe-
CKOTO NPOEKTHPOBAHUA OIIEPalH. :

3. Co3man XKOMILIEKC ucrxbrra'renbﬂoro obopynoBanusa s IPOBENEHHS
CTEHIOBBIX HCIBITAHU IUTH(OBAILHEIX KPYTOB H HOCTPOSHUS TeXHOIOTHIECKO-
TO 3KCIUTyaTalMOHHOT O IaclioPTa.
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Bneopenue pesynemamos pabomss

1. Cospnan crangapt npegnpustus — CTTI 774-04-2004 «Kpyru numudo-
BasbHEIE. DKCIUTYATAlMOHHBIE TOKA3aTenuy, COAEPHAMA ITAOHHEIE TEXHOIO-
FUYECKHE IKCILTYyATALMOHHbIE [TaclIopTa, NpeIHa3sHAYCHHAIH It IPAMEHEHUS Ha
3aBOJaxX-HoTpedUTeNaX abpasHBHOTO HHCTPYMEHTA H ABJLIIOMINHCS JOTIOHEHHEM
k I'OCT 2424-83 «Kpyru numudoBanbabie. TeXHAYECKHE YCIOBUS».

. Ons 3asomos-wm3roToBuTeneif abpa3sHBHOTO HHCTPYMEHTa paspafoTaH
PTM «Kpyru numadioaneasle. MeTtonnka paspabOTKH TEXHOJOTHYECKOID -OKC~
IUTyaTallHOHHOTO [1aCTIOPTaY,. COAEPKAIINH METOJUKH OCTPOESHHUS TEXHOJIOIHYE-
CKOTO 3KCILTYyaTallHOHHOTO HacHopTa HUTHGOBATEHOIO Kpyra.

3. [ns 3aBomos-moTpebuteneil abpasMBHOrC UHCTpYMeHTa coslan PTM
«Kpyrn mnudosansusie. Metoauka paboTel ¢ TEXHOIOTHYECKMM JKCILTYaTallu-
OHHBIM -TIACTIOPTOM», COACPKAIUH METOAUKH pelieHys NPaKTHYECKHX 3a4ad Ha
OCHOBE TEXHONOTHYECKOr0 KCIUTYyaTALHOHHOTO NACoPTa KpyTa.

4. IlepevucneHHbie TOKYMEHTEl BHEAPEHB! HA psie MalIMHOCTPOUTEIBHEIX
3aBOJOB, a TarKe Ha Yensabunckom abpa3suBHOM 3aBOJE. _

Anpoéauus pabomst. OcHOBHEIE NOJOXeHHS paboTh JOKNANBIBAIACH Ha
Hay4HO-TEXHHYECKUX KoHGepeHnusx B I0YpI'Y (2000, 2001, 2004 rr.), mexay-
HapOIHHX KOHGepeHIHaX U cemuHapax (T. Bomxek — 2003, 2004 rr., r. Caskr-
Tletepbypr -— 2002 r., r. ExarepunOypr — 2003 r.). PesynpraTel paGoThl npo-
ULTH IPOMEIIIEHHYIO anpoGaumo

Myénuxanuu no meme. Io teme paboter onybmkosauo. 11 neyaTHuIx pa-
60T B Bule HayuyHHIX cTaTeif U HOKIAZOB Bcepocmncxnx H MEXIyHapOIHbIX
KoH(epeHIHii. .

Cmpyxmypa u oovem patomsr. I{nccep'rannonnax pa60'ra COCTOHT U3 BBe-
JieHu, [IATH TTIaB, OCHOBHEIX BEIBOJIOB, CITMCKa JIMTepaTypH (151 nHaumMeHnoBanue)
H [4TH npunoxkenuii. Pabora u3anoxeHa Ha 261 crpaHrue MallIMHOIMICHOIO TeK-
c1a, Bumouaer 100 pucyHkoB i 66 Tabmun.

OCHOBHOE COJIEP)KAHHE PABOTBI

" Bo sgedenun 060CHOBaHA AKTYATLHOCTD, IPAKTHYECKAS 3HATAMOCTE pabo-
THI, CQOPMYITHPOBAHE! TEOPETHUECKHE IPEATNOCHUTKY BRITOIHEHHSA HCCIeJOBAHMUA.

B nepsou 2naee 110 NaHHBIM JMTEpaTYphl BRIIOJIHEH aHAIM3 CYHIECTBYIO-
LIMX METONOB OLEHKH paboToCIocoOHOCTH IUTH(OBAIBHOTO KPYyra.

B npuHATOM 0003HaueHUH NUIUPOBAIFHOTO Kpyra HOPUCYTCTBYIOT Iapa-
METPBI, XapaKTEePH3YIOUINE ero TeOMETPUUYECKHE PA3MEpH, a TakKe ero KOHCT-
PYKIIMIO — MaTepHal 1 pa3sMep 3epHa, NPOLCHTHOE COJePKaHHe 3€PHa, CBIZKU U
Op, 4TO XapaKIepusyeT TBEpAOCTb M CTPYKTYPY KpyTa, THUH CBSI3KH, a TaKkxe
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KJIacC TOYHOCTH, HEYPaBHOBEIECHHOCTH U NPEReLHO ROHYCTHMAA pa6oqasx CKO-
pOCTh Kpyra.

B ucnonezyeMoM 0003HAUEHHH XaPAKTEPHCTUKM Kpyra OTCYTCTBYIOT JaH-
HEIe, OTPKAIOHIME €r0 PEXyIIHe CBOWCTBA, HECMOTPS Ha TO, YTO B3AMMOCBS3H
MEXIY MOKa3aTe/IsIMI uTHOBaRKA U NIapaMeTPaMy XapakTEPHCTHKH Kpyra npo-
CJIeXKHMBAIOTCH: IEPOXOBATOCTE NOBEPXHOCTH — 3€PHUCTOCTH, TBEPAOCTE — CHJIA
T OBAHUSA U T. 1.

OTH B3aHMOCBS3{ PEaJM30BaHbl B CIPABOYHHMKAX 00IIEMaIHOCTPOHTENb-
HBIX HOPMATHBOB PEXHMOB PE3aHHs, B COOTBETCTBHU ¢ KOTOPRIMHU 00paboTKa e~
TaJlel, pasNMYAKoIUXCs TpeOOBaHKHAMY depTexa (110 TOYHOCTH, WEepOoX0BaTOCTH,
GECTIPHIKOTOBOCTH U Ap.) AOJDKHA OCYMECTBASTECH KPYraMy PasHbIX. XapakTepH-
CTUK.

OpHako B yC/IOBUAX CEPHHAHOIO MpoU3BOACTBA 00paboTKy pasiyuHBIX Oe-

TaJied NPOU3BOAAT KPYroM OJHOH XapaKTepHCTUKY Ha OFHOM cTauke. [Ipu atom -

TpedyeMoe KauecTBO 00paboTku goctHraetcs nmogbopoM pexumos pezaus. Ha-
avyre MHOQOpMaluH O pexyLHX CBOHCTBAX UUTHQOBANLHOTO Kpyra IO3BOJHUT
GoJtee MOJIHO HCNOMB30BaTh PECYPC HHCTPYMEHTA B MEHSIOUHXCH TEXHOIOTHHYe-
CKHX YCJIIOBHAX.

I'OCT 2424-83 npeanucniBaeT ONCHABATE PEXYIIME CBOHCTRA KOSDOUIIE-
CHTOM HUTH(OBAHUS M [IEPOXOBATOCTHIO LWMH(OBAHHON MOBEPXHOCTH. Paznmuy-
Hbi€ JKCIUIyaTallMOHHEIE MOKa3aTenn uukdoBanbHOro xpyra (okoso 30) Obum
npennoxensl M.II. Bonkosrim, E.C. Kucenesem, ['B. Jlypse, H.I1. Manerckum,

E.H. Macnoesim, A.A. Maranuaey, JLH. ®umamonosrM, JI.B XynoOuneiM #

Ap.

JFETCH YaCTHEIM cifydaeM. Mcronb3oBaHne OTHENbHO B3STOrO NOKA3aTesis 10380~
JISI€T pelaTh JOKANBHEIE 3alauy, HAlpUMep, CPaBHUBATH KPYTH Pa3HOTO KauecTBa
WM NMPOUM3BOAMTENEH ¢ [eNbio yCTaHOB/CHHS Haubollee oNTUMAaNBHON Xapaxre-
PHCTHKM Kpyra, OLieHMBaTh 3(h(HEKTHBHOCTh MPUMEHEHHS KPyra OnpeaeneHHOH
XapPaKTEPUCTUKY B KOHKPETHBIX TEXHOMOTHYECKHX YCIOBHUSX U T.4. [(ng monHOoro
OMUCAHHS IKCILTYaTAUHMOHHBIX CBOMCTB HIMUGOBANBHLIX KPYTOB HeoOX0oAHMA MX
OLIEHKa TG KOMIVIEKCY noKa3arenei.

R.Aarens, A.Decneut, M.Maris, J.Peters, R.Snoeys, npeamioxuna xapty
11K OBaHNS, IPEACTABISIONYI0 cob0i HaOOP rpaduKoB U3MeHeH s CPeJHHX 32
fiePHOA CTOWKOCTH KPYra BeJIMYMH BBHIXOOHBIX HOKasatenelt uuuGoaHus (Co-
CTaBJISIONINE CHNTBI UUIHQOBAHUSA, IIEPOXOBATOCTE ILTU(OBAHHON NOBEPXHOCTH,
K03} dunrenT unQoBanus, oObEM CHATOIO METamia H H3HOLICHHOTO Kpyra).
[TepeuncrieHnsie NMOKa3aTeld HM3MEHSIOTCS B 3aBUCHMOCTH OT JKBHBAJIEHTHOM
TOJIIIHHEI CTPYXKKH N, B H3MEPAIHNCEH KAK CPEIHHE BEIWYHHE 32 BCe BpeMs pabo-
Thbl KpyTra MeXAy IpaBKaMu. '

OnHaKo OIEHKa PEXYIIUX CBOMCTB Kpyra Mo eQHHMYHOMY NOKA3aTEeIIO AB-
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[anpHeiimde paboThl 110 KOMIUIEKCHOMY OIHCaHMIO DEXYIHHMX CBOHCTE
HUTHGOBANEHEIX KPYTOB HAlK orpaxenue B padortax C.H. Kopuaxka, JI.B. Jica-
xoBa. ¥IMM OBUI IIPEATIONEH NAcTiopT SKCINTYaTAUMOHHBIX NoKasarenell nuudo-
BaJIBHOIO Kpyra, B KOTOPOM IPHBOIMIIOCE H3MEHEHNE CPeAHKX 3a HepHo/ CToli-
KOCTH Kpyra BedWudH Mokasareieil mummdoBaHUs — COCTABISIOIIMX CHITb:
DUTH(QOBAHUS, [IEPOXORBATOCTH HINHGOBAHHOM MOBEPXHOCTH, HHTEHCHBHOCTH U3-
HOCa KpYyTa, IEpRo/a CTOHKOCTH KpVIa.

B xadecTBe apryMesTa, OT KOTOPOTO 3aBHCAT MOKasaTeny UUTH(OBAHMS, B
[1aCTIOpTe MPUHAT PEXHM pPE3aHus ~— NPIMOH (aKTOp YNpaBJICHHS IPOLECCOM:
3TO NONOKUTENBHO OTIMYAET NaclopT OT KapThl LUIKN(OBAHMS, OJHAKO KPOME
HEPEYHCIICHHBIX NOKazaTeNell B MacnopT BXOAST: NOAATIMBOCTb TEXHOJIOTHYE-
CKOM €WCTeMsbl, CPOK 3KCIIyaTauuM craHka, Tpebyemas TouHOCTH 00pabOTKH,
TexHonorudeckas cebecroumocts onepanuu. Habop nepeduciieHHBIX nokasare-
nell AenaeT nacnopT Kpyra NOAYUHEHHHIM 3ajave NPOeKTHPOBaHHA MIIH(OBah-
HOW OTlepamuy, TOCKONbKY B HEM YYTEHbI HE TONBKO MapaMeTphl, XapaKTepH-
3YIOIIUE - PEXKYIHUE CBOMCTBA KpYra, HO M XapaKTePUCTHKH TEXHOJIOTHYeCKOH
cpell, B KOTOpo# Kpyr akcimtyarupyercs. OIHaKo OPHCYTCTBHe HOKa3atesieH, He
3aBUCSIINX OT PEKYLIHX CBOUCTB WHCTPYMCHTa, ABJIAETCH, HA HAUL B3rmm, H3-
JIVIHBM.

B pacemoTpennbix paborax MO KOMIUIEKCHOMY oOlEcaHHio paborocnocob-
HOCTY HUTH(OBATBHOrO Kpyra He YYTEHBI TPH XapaKTepHele 0COOEHHOCTH, OTIH-
Yarome MUIHQOBaHne OT IPYFUX BHIOB MEXaHHYeCcKOH obpaboTky.

Hecmanuonapnocms noxasameneil wrugosanua. CymECTBYET pSa KC-
NEPUMEHTANIBHEIX  HecienoBanuit, - BomoumHensbix HJ.  BoromonossiM,
CH. Kopuakom, B.M. Myusgnko, B.H. Gcrposekny, [I'M. Cawotunby,
JLH. ®unnMonoBEIM, A.B. AKUMOBBIM ¥ Ap., Ha OCHOBaHHIH KOTOPBIX MOXHO 3a-
KIIIOYKTh, YTO BBIXOOHBIE TOKa3aTeNH Hpouecca IUIHQOBAHUS (CheM METALNa,
H3HOC KpYyra, CHIibl pe3aHus, IHepOXOBATOCTh NOBEPXHOCTH H )lp) HHTEHCHBHO
H3MEHSIOTCS B TeueHHe BpeMeHH paboTh! Kpyra.

Cmexacmusnocmn rpoyecca wnndosanns. Kax U3BectHo, HUIM(QOBaib-
HEI! KpyT HpeAcTasieT cobol ymaxosky GecHopsfodHO PacloOKEHHBIX Pexy-
[IMX 3epeH, YacTHI[ CBA3KH U nop. B cuny OuckpeTHOro KOHTaKTa Kpyra ¢ obpa-
GarpiraeMOl 3aroTOBKOH U XaOTHYHOFO PaclioNOKeHUS paboTaHiMX 3epeH Hpo-
uecc MUM(OBAHUS HOCUT CITyYalHBIl XapakTep, 4TO YYTE€HO B paboTax
H.B. Aranosoit, A.B. Koponesa, B.M Kypamwokesa, IK.K. Hosocenosa,
B.J. Ocrtporckoro, C.I'. Pearxo, ILU. Swepuinma u np. Cryuadissii xapaktep
IITH(OBAHAN 3aKNAABIBACTCS Ha JTAIE H3rOTORAEHMS Kpyra (Ipu cMelticHuHM ab-
PasuBHOM M&CCHL, npn pacceBe 3epeH, B nponecce OPMOBAHMS H 00XKHra HHCT-
PYMEHTa).
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CroxacTHYHOCTh Npouecca UUTHQOBAHUSA NOKa3LIBAETCH PALOM -IKCIEPH-
MEHTaNIbHBIX HCCEeN0BaHuH paboyeli NOBEPXHOCTH HLTH(OBANEHOTO KPYyra, Bhi-
nonnenHsix E.H. MacnossiM, JL.H. @®HARMOHOBEIM H JIp.

Konebamensuwiii xapakmep cunbt pe3auusn. B cBs3u ¢ psanoM OCoOEHHO-
cTefl W3rOTOBNECHUS (MCXODHEIH AucOananc Kpyra, HepasHOMEpHOE pacnperesne-
Hue paboTaloUIuX 3epeH B Kpyre), YCTPOHCTBA (3epHa pacrofokeHsl Ha pasHOM
PaccToSHHM APYT OT ApYyTa) M paboThl Kpyra (RUCKpEeTHBIH KOHTakKT ¢ obpabarsi-
BAaeMOH [TOBEPXHOCTHIO) CHJIA IINTMGOBAHMS MMEET HUMIYJILCHYIO MPHPOLY H 06-
nanaer konebaTenbHBIM XapaKTepoM. ,

Bosmymatomas cwia numpoBaHus oOycnaBNHBaeT KonleOaTensHbie Npo-
LeCChl, BO3HMKAIONUE NPY DITH(OBAHUH B TEXHONOTMYeCKOH CHCTeMe, ITO 3a-
HaCTYIO ABAAETCH KPHTEPHEM CTOHKOCTH HIMPOBATLHOTO KPYTa.

Taxum ofpasoM, paccMOTpeHHBIE TPH OCOGEHHOCTH Hpouecca NUTH(OBa-
HIS, 2 HMEHHO HEeCTAlMOHAPHOCTL, CTOXACTHYHOCTL ¥ KoJiebaTtelbHbIH Xa-
PaKTep CHABI Pe3aHusi, OTMEUANMCE W MCCNESIOBANMCE PABIMUHEIMY YYEHBIMH,
OHAKO IpH KOMILIEKCHOH onenxe paborocnocobHocTH HUTH(OBANLHEIX KPYTOB
HE YUHTHIBAIHCH. ' : ’

IipoBeneHusli aHaM3 COCTOSHMS BOHPOCA OHEHKM paboTociocobHOCTH
muKGOBATHHBIX KPYTOB IIaeT OCHOBaHHe cQOpMYyRMpOBaTh pabodyro rumnoresy
HaCTOSIIEro HCCIEeJOBaHMS CNeAyIomuM o8pazoM: HOJHOE HCHONL30BaHHE pe-
cypca HUTHGOBATHHOIO KPyra MOXKET ObITh PEaiH30BaHo TOIBKO HPH KOMIIEKC-
HOU olieHKe ero paborocnocoOHOCTH, YYHTHIBAXOLIEH HECTARHOHAPHOCTH, CTO-
XaCTAYHOCTE NU(OBaHNd, a TakKe KoneOaTeIbHbIM XapakTep CHIIBI pe3aHust.

Bo emopoii 2nage, Ha OCHORZHHH KOMIIIEKCa SKCIUIYATAaIIMOHHBIX HOKa3a-
Tenel, OTPaKEHHOro B KapTe Ui oBanusd i MACHOpTe UUTH(QOBAIBHOIC KPYTa, i
HCXOIsA M3 (YHKHMOHAIBHON B3aMMOCBA3H IIOKazaTenell NUTH(OBAHHSI € PEXKY-
[HAMY CBOHCTBaMH KpyTa, cOPMHPOBaH HOBHIH KOMILICKC 3KCIUTYaTalHOHHEBIX
TIOKa3ateneil, onuchBatoLuii padborocnocobrocTs nurdoBabHOTO Kpyra (1).

Jast yuera CroxacTHYecKoro Xapaxkrtepa mpoletca. HUi(GOBanus 3KC-
TUIY3TANMOHHEIE TIOKA3aTeNIH PACCMATPUBAIOTCS Kak ClyvaifiHrie BeNMUMHE, IS
ONFCaHUS KOTOPHIX HPHHATH! ABa HEPBBIX LIEHTPAIBHBIX MOMEHTA: MaTeMaTHde-
CKOe OXHIaHHe Nokaszatens M u gucnepeus D ero BeMuuHEL

Takum  06pa3oM, KakIeIH SKCIUTyaTaUMOHHE! TOKA3aTeldh NMpEeicTaBieH B
BUJE IBYX IapaMeTpoB — TpeHAa (MareMaTHYecKoe OXKHIaHHe IoKazatent) H
JOBEPUTENILHOIO KOPUIOpa BeJIMIMHB IToKa3aTens (Aucnepcus).

Kone6ateasHblit XapakTep ciib: HNIBgoBaHusN QOPMUPYETCs Ha OCHOBE
HECYIIMX 4aCTOT, NepBas W3 KOTOPHIX BBI3BAHA MCXOJHEIM NHCOATAHCOM KpyTa
{HIDKHAS YaCTOTHAs IPaHuLa), BTopas oOycHaBNUBacTCs BO3JEHCTBHEM OTIENb-
HBIX PeXyNIX 3epeH DUM(pORANbHOro Kpyra Ha 06pabaTsiaeMyso MOBEPXHOCTE
(BepXHS YACTOTHAS rPaHMUA).
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\ QM = f{vgpaz, t) — HHTEHCHBHOCTH CHEMA METAILNAE,
KaK GYHKIHs BpeMEHY paboTh KpYyTa, MM/MHH;
Qa= f(vsm, t) — HHTEHCHBHOCTH H3HOCA KPYT4,
Kax GyHKIus BpeMeH#: paboTal KpyTa, MM/MHH;
Py = AVspans £) — PAHaNbHAS COCTABIAIOAN CHIEL ILTHGOBAHAS,
KaK ¢yukuus spemend pabotsl kpyra, H/mm;
Pz = f{Vspay, £} — HOpMANBHAA COCTABIMIONIAS CHITEI NUTHGOBAHNS,
KaK (QYHKUMA BpeMeHH paGoThl kpyTa, H/MM;
Ra = f{Vspaz, t) — iIepoxoBaToCTs HUTHGOBAHHOH IGBEPXHOCTH €3 BexanuBanus, (1)
_ KaK (DyHKIMA BpEMEHH paboTH KpyTa, MM/MUH;
Ra = f{Vspaz, t) —— IEPOXOBATOCTS IMUTH(OBAHHOMN IIOBEPXHOCTH IIOCTIE BBIXAKHABAHMUS,
Kak QyHKUNA BpeMeHH paboTsI KpyTra, MM/MHH;
A = flvgpan, 1) — aMIUIHTY 3 KoeOaHKH CUNbl DUTN(OBAHHS,
Kax QyHKu#s BpeMeHu paCoTsl kpyra, dB;
\f = flVspan, 1) — 9ACTOTA KoNeOAHMI CUITBI NUTHQOBAHHS,
kak QyHxups spemens paborsl xpyra, Hz.

Kpome TOTO, NpM U3rOTOB/ICHHH KpPYyra BO3MOXHEI TEXHOJOTHYECKHE je-
(EKTH ero U3TOTOBNEHHS {HEPABHOMEPHOE PACIIONOXKEHHE 3€PEH II0 [IOBEPXHO-
CTH prra) T.e. BMEETCs psif MPOMEKYTOYHBIX YacToT (puc. 1).

Tlepras Hecymas 4acToTa {(nucbananc xpyra)
Bropas secynias

pOMEKYTOUHEIE  9acToTa (CTPYKTypa Kpyra)

< 4aCTOTH
| . (medexTs) ]
: |

=

i

Ex L ! | H I

<€ Yactortaf

Puc. 1. Gopmupopanue CHIibl NUTHQOBAHHS

Paznoxenue koneGanni BO3MYIUAIOMEH CUITLI PE3aHMs OpH IUTHMOBAHUY B
pag Pypse NOKA32N0, YTO ¢ YMEHBINCHHEM CKBaXKHOCTH MMITYBCOB CHIBI (C yBe-
JMYEHHEM CTEEeHH 3aTyiuieHHs aOpa3svBHBIX 3€peH Kpyra) Bo3pacTaeT HOJil BH-
COKOYACTOTHBIX KOJIEOaHUH, T.e. YBEIHYHBAETCSA 3HAYUMOCTD KoJlebaTenbHOH co-
CTaBJISIOWIEH. .

B teopun xoneGanuii 111 ONMMCAaHHS YCTAHOBMBINHXCH KOAeOATEALHBLIX
IIPOUECCOB HCMOAB3YIOT aMIUIUTYJHO-YaCTOTHYIO XapakTepHcTuky. [Llinmudosanne
ABJIAETCS HEYCTAHOBHMBIHEMCS ITpoueccoM, mostomy AUX nmpouecca nuingoBaHus
HMeeT BHJI KPHUBOJIMHEHHOH MOBEpXHOCTH (pHC. 2).

I'’b. Jlypse oTMevan, 4To Nnpu UL1HGOBAHUH BO3HHKAeT HOBEIA CHEKTD vac-
TOT konedaHuil, BEI3BaHHBIA paboToi abpasuBHEIX 3epeH Kpyra. B mpouzsoact-
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BEHHBIX YCJIOBUAX paboYnH MOMEHT HeOOXOIMMOCTH NpaBKH Kpyra Onpesesnser
ua cnyx. IIposenesHoe HccleRoBaHHe Npolecca HUTHGOBAHHA aKYCTHYECKUM
criocoBoM BRISBMIO. XapakTep M3MeneHds AUX pumdosanus Bo Bpemenu. Ha
OCHOBE TIOMYHYEHHBIX aKyCTHUECKHX AHarpamM, NPENCTaRHoIuX coboi nameHe-
HHE aMIUTUTY L KoneGaHui BO BpeMeHH, a TaloKe MX CNeKTPaJbHOIo aHauu3a yo-
TAHOBIEHO, 4TO CO BpeMmeHeM nngoBaHus 8 00IIEM CHEKTPE YacTOT H aMIIUTY A
BO3HMKAET 1 U3MEHAETCHA HOBBIA AMITHTY JHO-JACTOTHEIA Hana3oH. JTOT Auana-
30H.BO3HUKAET B CBA3H C 3aTYIUICHUEM 3€PEH KPYra H XapaKTepu3yeTcs H3MeHe-
HHEM BO BpeMeHH aMIUTHTYIb ¥ YaCTOTH KOJEOaHHH CHJIBI pe3aHus.

Bpems paboTst kpyra

AmMruiuryna koebannii
cwiibl nudoBans

Yacrota xonebauuil CHIbl HUTHGOBAHASL
Puec. 2. AYX nporecca muudoBanust

Takum 06pasoM, cHOPMHUPOBAHHBIH KOMIUIEKC JKCILTyaTAlMOHHEIX TOKA3a-
Tened mng ouesku pabotocmocobHocTH mumudoBaibHOro kpyra (1) cogepmur
Habop mapaMeTpoB, ONpeNesIOIMHX KauecTBO o0pabOoTKH, a TakKe YYHTHBAeT
0COOEHHOCTH Nponecca NUTHGOBaHUS — HESTANHOHAPHOCTD, CTOXACTUYHOCTD, |
2 Taxoxe KoJaeSaTeNLHbIE XapaKTep cuibl HuingoBaHus.

B mpempeini 2nase npuBenen oOILkM MeTOOMYECKUH TUIAH HCCIENOBaHMA,
BKJIFOYAq pa3paboTKy METOJUK CTEHIOBOTO HCIEITAHMSA KPYyra; OfucaHo obopyno-
BaHHe, HCHOJAB3YEMOE A1 NOTyHeHHs BEAHYHH SKCIUTyaTallHOHHBIX NToKasarenel
HUTHOOBANBHBIX KPYTOB; MpPHBENEHBI JAHHBIE CTEHAOBOrO MCIKITAHHS HLTH(O-
BaJbHOrO Kpyra.

AcnbiTaTe bHbIE cTeH, BRITOJHEHHBIA Ha 043e KPYTNIONLTM(QOBAILHOTO

- cranka 3M 15102 (puc. 3; a), sxmtoyaer:

® KOHTYP U3MEPEHUSI TPEHAOBOH BEAWUHUHBL COCTABIIOMIMNK CHIIBI IILTH(OBa-
Hud (puc. 3, 6);

* KOHTYP PHUKCHPOBaHNS KonebaTeNbHON COCTABISIOIESH CUIIBI NLTH(DOBAHUS
{puc. 3, 8);

* KOHTYP M3MEPEHHS NapaMeTpoB LIepOXOBATOCTH mnmbOBaHHoﬁ noBepx-
HOCTH (puc. 3, 1);

® KOHTYp OfpeAeNeHNd paJHaILHOTO H3HOCA KpyTa (pHC. 3, 11)
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T)

Puc. 3. UcnsrratensHoe oﬁqpy,zzosaﬁne
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IUis yuera BpeMeHHOH HeCTallMOHapHOCTH TOKa3arelell Nponecca Minudo-
BaHHA pa3paboTaHk METGAHKH CTEHI0BOTr0 HCNBITARUN HUTH(OBATLHOIO KpyTa,
TIO3BOJBIONINE - QBKCHPOBATh N3MEHEHUE JKCIUTYaTaHHOHHBIX [IOKasaTenel -
($OBATEHBIX KPYTOB BO BpeMeHH pabOoTH! KpyTa.

MeToanika 00pabOTKH pPe3yJILTATOB CTCHAOBOIO HCHLITAHUS KPYra co-
JEPKHT HECKOBKO 3TAaNOB. '

Ha nepeoM 3tane NpoBORWICS PerneCCHORHBIN aHAM3, CTPOHIHCEH MaTeMa-
THYECKHE MOJETH.

Ha BropoMm 3rane Jis y4era CTOXaCTHYHOCTH . Npolecca HLIH(OBaHHUS CTPO-
MIICA JJOBEPHTENbHEIT KOPHIOpP IIs ypaBHEHUM DerpeccHu nokxasarenell Kpyra.
U1t HOCTpOSHHS NOBEPHTENBHOrO KOPHAOPa HeoDX0a1MMa HHTepBanbHas OLEHKa.
B MatemarHuecKOl CTATMCTHKE HM3BECTHEI METOXEI HHTEPBANBHOH OHEHKH OT-
JeJbHBIX NapaMeTpoB. OnHaKO, MOCKONBKY KaXk/ABLH 3KCIITyaTAMOHHBIH NOKa3a-
Telb NPEXCTABICH KaK (QYHKIMOHAIbHAS 33BHCHMOCTb, TO HEOOXOHHMa HHTEp-
Ba/lbHAst OLEHKa YPaBHEHHA nerpeccun It TpeHIlOBOPI cocTaBionIe:

et,hlzh_ -X; X @

i=}

rae S? {V] — 0OBeMHHCHHA MHCTEPCHs NOKA3ATENSE; hy, X;, xJ COOTBETCTBYIO-
ze Ko3(GHIUERTH MaTPERBI, HOTYHaeMol IpH PerpeCCHORHOM aHANHU3E.

CrennoBbie HCHBITAHUT TUTHQOBANLHEIX KpyroB pasHbiX XapakTePHCTHK
Ha PasHBIX PeKUMaXx pe3aHus MoKa3alwu, 4TO 3a BpeMs paboTsl Kpyra CHITBI HUTH-
¢oBanus B cpenHeM yeenuuyuBaiotres: Py — B 1,22-3,65, a Pz — B 1,32--5,00 pagz;
DIEpOXOBATOCTE HUTMGOBaHHOH ITOBEPXHOCTH Bo3pactaeT: Ra — B'1,24-4,59, a
Raxg —— B 1,25-5,38 pasa; UHTEHCUBHOCTH CheMa MeTauia QM yMeHBiaeTcs B
1,02-1,18 pasa, uHTeHCHBHOCTL HU3HOCa Kpyra Qa Bospactaer B 1,81-6,85 pasa.
Taxum obpasomM, Hpy KOMILIEKCHOM ONMCaHHH padoTocrocoOHOCTH MM oBaib-
HOFO Kpyra HeoOXOHMMO YYHTHIBATH HECTAIMOHAPHOCTE MOKasatenell numdosa-
HHS BO BpEMEHH.

JAns xaxnoro nccnezxyemoro ‘Kpyra nocrpoeﬂm perpecCHOHHBIC KpPHBBHIC -

-fioKa3aTenelt, cocTosumue H3 ABYX XapaKTePUCTHK — TPEHILOBOH coCTaBJArOnIeH

(MaTeMaTHYecKOro OXHUJaHUs BeUYHHEI TI0Ka3aTeli) K KopuAopa pasdpoca mo-
KasaTens (ZMCHIepCHH BEIHYUHEE IOKa3aTeiis).

[lokazareneM, oTpaxaiomM KoneOaTeNsHEIH XapaKTep CHIIBl Pe3aHus, sB-
JSIETCst  AMHAMHYecKast XapaKTepHCTHKa NDIMQOBanbHOrO Kpyra, NpencTaBliso-
mas coOoll 3aBHCHMOCTE aMILIHTY 5] KoneOauui CHIbl Pe3aHusd OT BPEMEHH pa-
6otet kpyra (puc. 4, a). CniexTpanbHelit avamis (puc. 4, 6) NO3BONKI YCTAHOBUTE
XapaKTep W3MEHEHUs aMIUIMTYAB! M 4acTOTh KoneGaHMi cuibl MUIH(pOBaHUA B
3aBHCHMOCTH OT BpeMeHK paboTHI Kpyra i pekiMa nuMQoBaHus.



[
(%)

5]

Ptu e gt

CHJIBI PE3aHUs

.

TSN NI )

AMIiaTyaa koneGauuit
CHJIE De3aHus
AMrnuryna Kkonebauuit

YacToTa KoneSaHui CHIIBl De3aHHs
a) ' 0)
Puc. 4. [iunaMunyeckas xapaktepHcThka kpyra 24A 25H CM2 7 K (a) u ee criex-
TpaIBHBL AHANK3 IS BpEMEHH paboThi kpyra 2 MuH (6)

B uemeepmoit 2nase npUBEINCHEl PE3yJbTATH  CTEHIOBHIX HCHBITaHHH
mumosanbHEX - Kpyros  24A25HCM27K, 24A25HCI7K, 24A40HCM2TK,

-14A40HCT27K, 92A25HCM27K, BRITONHEHHBIEC B COOTBETCTRBHHM ¢ pa3paboraH-

HEIMM METOJMKaMM Ha CO3/JaHHOM MCHBITATENbHOM cTeHze. Paspabotaus! Tpu Ba-
prasTa TEXHOJIOTHIECKOro BKCIUTYaTaHOHMHOTO NACHOPTa IUIH(POBATEHOTG KpY-
ra: ‘ ) ' -
o rtabnuqueii (Tabn.);
e rpadudeckuil (puc. 5);
- @ KOMIBIOTEPHEIH,

Co3aanube. TEXHONOTHYECKNE IKCIUTYaTAHONHEE - TIRCNOPTa DUIHGOBaNb-
HBIX KPYTOB ABJIAIOTCH STATOHHBIMH, TaK KaK TOIy4eHb B YCIOBHSX HCIBITAHHSA
HHCTpyMeHTa, periaMentipoBansbex ['OCT 2424-83 «Kpyru numgoBanbHEIE.
Texnudyeckne yenopmsa» 1. 2.14 «OKxeIHyaTaiOHHbIe [T0Ka3aTe/ld KayecTBa Kpy-
TOB Ha KepaMudecKoH CBA3Ke». :

AYX mnudoBaHHd B YHCACHHOM HPEACTABHEHUWH ACBONBHO TPOMO3JKA,
TIOCKONBKY B KaXIHNA MOMEHT BpeMeHH palbOThl Kpyra OnUCHIBacTes CTalMoHap-
HOM ‘AYX, mosToMmy B Tabmu4HOM M rpadHyeckoM HOpPEACTaBICHHH [MCIOpTa
IPHHATO YHPOINEHHOE ONUcaske AMHAMUYECKOH XapaKTepHCTHKH Kpyra B BHIAC
HM3MEHEHHS BO BpeMeHH HacTOThl KojxebGauui, AelicTByromiell ¢ MaKCHMalIbHOH
aMmuaTyRod. B xommbiorepHoM BapuaHTe macmopra kpyra AUX mumidopanus
OTPaXeHA NONHOCTBIO. '

- T'padpuueckuil u TabauuHbill BAPUAHT TEXHONOTHIECKOTO 3KCIUIYaTalMOH-
HOTO macnopTa HUIM(OBAJIBEHOTO KPYTa CONEPIKAT CPeAHION BEIWYMHY JOBEpH-
TENBHOrO KOPHAOpa RoKasaTesel.
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030 —mvmmm et e

QOm, MM/Mnﬁ ’

0,00

003 t 15 225 3 35 4 45 5 55 6 65
Bpems pabores kpyra t; MuR

0 05 1 15 2 25 3 35 4 45 5 55 6.65 7!

Bpema pabori kpyra't, MH# §

i
i

1 15 2 25 3 35 4 45 5 55 6 63 1‘;

Bpems paborst xpyra ¢, man '

¢ &5

HATPY3KA

0085 1 15 2 25 3 35 4 45 35 55 6 65 7
Bpemu paborss kpyra t, mus {

HIEPOXOBATOCTE GOBEPXHOCTH

i 005 1 152 253 35 4 455 55 6 65
i Bpema patorss xpyra t, ey

IMEPOXOBATOCTD IHOBEPXHOCTH |
150 TIOCJIE BBIXAKHBAHNUS i
SO o e

1,5 2 25 3 35 4 45 5 55 6 65 7
Bpema paSorsi xpyra t, meu

AMILIHTY IA KOJEBAHNW CIUIRI

Bpemn pabots: kpyra i, Man 1
15225 3 33 4 45 5 55 6 65 7§

205 1

PE3AHHSA [l

YACTOTA KOJESAHUI CHUTH PESAHHS |

1 15 2725 3.35 4 45 5 55 6 65 7
Bpems patorsi kpyra t, mus i

Puc. 5. DTanoHHbIH TEXHOIOIHIECKHH SKCIUTY ATALHOHHEIH MacnopT

Kpyra
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KoMmeroTepHBI# BapHaHT TEXHOJOTHYECKOro macropra ULIH(ORAIBHOIO
Kpyra CONepXHT BeH4HHY pa3bpoca noKasaTesis B KaKIbI MOMEHT BPEMEHH pa-
6oTh! Kpyra. :

KowMmnsioTepHsiil BapHaHT TEXHOJOTHYECKOI0 SKCIITYaTallMOHHOro Nacnop-
Ta HUMGOBANLHOTO KPyra OpraHu3oBaH B Bue 0a3nl JaHHRIX, copepiKameid de-
THIpE PEeILSIIHOHABIE TACTHLIEI:

& KOZM(MHUKATOP BROAHMBIX HapaMETPOB 3alpoca;
¢ KOHCTPYKTHBHEIC ApaMeTphl NLTH(OBATLHOTO KPYTa;
¢ DBKCIUIyaTallMOHHAsA XapaKTEPUCTHKA NUIH(OBAIBHOTO KPYTa;
* aMIUIMTYAHO-YACTOTHAsS XaPaKTePUCTUKA IITH(OBANLHOIO KPYTa.
flamaa 2n1aea COIEPXMT METONMKM PEHIEHWS 33739 TEXHOJOTHYECKOro
MPOSKTHPOBAHNS ONIEPAIlHH [HIM(POBAHNA.

1. Onucanne paborocnocobuocTy wIANGoBaabHore kpyra. [lacmopr
COAEPIKUT OfHCaHHe paboTOCHOCOOHOCTH MIIUPOBATBEHOTO KPYTa B Pa3HBIX TeX-
HOJIOTHYECKUX YC/IOBHSX, T.€. HO3BOJIET NPOTHO3UPOBATH TIOBEJEHUE HHCIPY-
MEHTAa B Pa3HbIX YCIOBUAX €ro paboThHL.

2. Pac4yeTHOe onpese/ieHNe NepHoaa CTOHKOCTH Kpyra. Y4eT HecTamHo-
HApHOCTH moka3atesnedl numMQoBaHys BO. BpeMeHu paloThl Kpyra IMO3BOJSET Ol-
pelenuTh NEPHOA CTOHKOCTH KPyra B KOHKPETHBIX TEXHOJOIHYECKHX YCIOBHSX.
C TOuKH 3peHUs SKCIIyaTanny TUIM(QOBATEHOTO KPyra, IepHOJ CTOHKOCTH npes-
cTaBiigeT coboi Bpems paboThl;, B TeUEHHE KOTOPOro Kpyr OyIeT H3roTaBiMBaThb
JeTanu, OTBeYaronme BceM TpeboBanuaM deprexa. Kax Tonbko mo6oe U3 Ipegsb-
ABJICHHBIX K omepanuy HumcoBaHus TpeOOBaHMN MePeCcTAeT BHINOMHATECT —
TPOMCXOAHUT OTKA3 TEXHOJIOTHYECKOH CHCTEMEI — Kpyr HeoOXoAuMO nomaBepr--
HYTb IIpaBKe.

3. PacueTHoe onpefeieHHe PEHEMOB pe3aHus 1Jisi BbINOJIHCHMS oOme-
pausn uumdosanus. 3anava Beifopa peXXuMa pesaHns pelnaercsd MyTeM ompe-
JesieHus 30HBI JONMYCTHMOTO BaphHpOBAHHS II0Jadu Kpyra H BrOopa Hambonee
ONTHMAJILHOTO € TOYKM 3peHMSI KOHKPETHEBIX YCJIOBHH TpPOU3BOACTBA PEXHMA
OKCIUTyaTalMM MACTPYMEHTa. B psne ciyyaes BpeMms paboTH Kpyra MEXIy TIpaB-
KaMmy 33AaHO H ABIAETCH OPraHM3aUMOHHOU BenmuuHOR. Torna 3afaBasich BpeMe-
HeM palOThl Kpyra MexAy NpaBKamM, NP MOMOU{M TeXHOJOTHYECKOTO KCIUTya~
TAHOHHOrO [MACMOPTA MOXHO OINPENeTHTh PEKUM ULTUGOBAHHS, [IPH KOTOPOM
fyAyT BHINONHATECS Bee TPeGOBAHMS YepTeXKa AETANM, TIPH 0OeCTIeUeHUH MaKCH-
ManbHOU MPOU3BOANTENBHOCTH.

4. Drenyatanus Kpyra ONpeleieHHOH XapaKTepHCTHKH B PasHBIX
TEXHOJIOrHYecKuX yeaoBusx., OOHONA M3 HauGonee aKTyalbHBIX 3a4ad, perae-
MBIX € IIOMOUIBIO TEXHOJOTHYECKOTO 3KCIUIYATAHWOHHOTO MACIOPTa, SBILETCH
Ha3HAYEHHe DEeXHMOB OKCIUIYaTalM# IIH(OBATHHOIO Kpyra XapakTEpHCTHKH,
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OTJIIMYHOH OT peKOMeHIyeMmoll HOpMaTHBaMH pexuMoB uumdoBauus. Pemenvie
STOM 331a4l CTAHOBUTCH BOSMOXKHBIM O/larosaps HaiHYMiO B HACIOPTE IIKPOKOTO
IHala30Ha PEXUMOB IKCIUTYATALMK KPYTra U CBA3AHHBIX C STHM IMaNnasoHOM Be-
JMYHHE 3KCIYaTauHOHHEEIX ToKa3zaTeneil.

5. Bpibop XapaKTepHCTHKH BLTH(OBAILHOIO Kpyra. TeXHONOrHYECKHit

3KCIUIyaTallMOHHAIH NaclopT MIHEOBAILHOIO KPYra A2eT BOSMOKHOCTE BEIOpATS
XapaKTepUCTHKy, B HauOOJpIIeH CTENeFU OTBEYAIOUIYIO VCJIOBUSIM KOHKDETHO
onepanyy OUTM(OBAHAS. :
' 6. CpaBHeHnHe KpPYroB pasHbIX NpousBoamreneit. Hanmuue texnonoru-
4eCKOT0 IacropTa Kpyra Jnsf KaXAoH peannu3yeMoll napTay WHCTPYMEHTA [I03B0-
sgeT HoTpebureo He3 MpoBeJeHHs CPaBHUTENBHBIX WCHBITAHMIH [IPOHSBONUTE
-BBIOOpP Kpyra TOro MM HHOTO M3TOTOBHTEJNS HA OCHOBE PacueTHO-O00CHOBAHHBIX
JRHHBIX, COREPXAINXCA MacnopTe HLH(ORANLHOIO Kpyra.

7. Bo3sMoKHOCTE cepTHGHKANMH KayeeTea MUidGBAALHBIX KPYres.
-Onucanre paboTocnocoGHOCTH UUIH(OBATEHOIO KPYyra [Py IIOMOUIM KOMIUIEKCa
poKasarenel, Kaxasi B3 KOTOPBIX XapaKkTepH3yeTcs ABYMs COCTaBIIOMHMY —
TpeHIOM (BejINYHHA TIOKa3aTelisi) U KOPHAOPOM pas3bpoca, NO3BOJNAET BBECTH B
JelicTByIoIiee 0003HAYEHHE XapaKTEPUCTUKH KPYTa €r0 KaTerOpHIO, XapaKTepy-
3YIOHIYIO CTelIeHb H3MEHYUBOCTH NoKa3arenel paboTocnocoGHOCTH HHCTPYMEHTA
3a BpeMeHy HUIH(popanus. Beawanna pasbpoca Ha kaxbii HOKasaTesns Kpyra no-
3BOJLIET OHEHHTD HHCTPYMEHT C TOYKY 3PEHHUS CTabMILHOCTH BRIXOAHEIX ITOKa3a-
tenelt ob6paboTKU B BULEe HOMEpPa COPTHOCTH Kpyra, OTpawalomero YpoBeHb CTa-
6HIBHOCTH 3KCILIYaTAHUOHHBIX MoKasatesei obpaborka.

Pesynprater paborsl BHempeHn Ha OAO «HA3», 000 HIII «YH3»,
000 T] «/Jexan-uHcTpyMeHT» U Ha «33BOJIe MOHMIHBIX TPAKTOPOBY.

OBIIUE BEIBOZbI 1 OCHOBHBIE PE3YJABLTATDI

1. Cdopmuposas HOBBI KOMIUIEKC SKCIUTyaTalMOHHBIX IoKazaresneil
mTrGOBATEHOTO KPYTra, BIEPBhle YUHTHIBAIOLIHH HECTALHOHAPHOCTD, CTOXaCTHY-
HOCTE ¥ KONeGaTenbHBH] Xapakrep cuilbl LUlnGoBaHus. [1oKa3aHo, 4TO KOMILIEKC
$BJIAETCH OOBEKTHBHEIM U JOCTATOYHEIM /I OMECAHHS paboTOCTIOCOGHOCTH HH-
£TPYMEHTA B PasHHIX TEXHOJOTHYECKUX YCNOBHUAX ¥ MO3BOJAET PEIHTH PAL TEX-
HCTIOTHYECKHX 3aJiad, CBA3AHHBIX C NMOBHICHHEM 3()(deKTHBHOCTH HCHIOAL30BA-
Hus pecypca pabotococobHocTy midoBabHOTe Kpyra. [1posenerHbIe abopa-
TOPHEIE Y GPOMBIIUIEHHBIE HCITBITAHNSA ITOKa3aI1 AOCTaTOUHOCTE MIPEANIOKEHHOTO
KOMILIEKCa IIOoKasaTelfed JJid CO3NaHMs SKCIUIyaTaluOHHON XapaI\TepP'CTHKH
1t oBaIbHOro Kpyra.

-1.1. Ycrasosneno, 9To 32 Bpemd paboThi mnm})osanbﬂom Kpyra Mexny
HpaBKAMH H3MEHSHUE ero SKCIUIyaTalMOHHBIX MOKasarejieH SBIACTCH CyLIecT-
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BeHHBIM. B 4acTHOCTH CHNa pe3auus H3MeHsercs o 400 %, niepoxoBaTocTs Lo~
BepxHOCcTH — 110 400 Y%, KETEHCHBHOCTL CheMa MeTama — m0 20 %.

1.2. TlpennoxeHo y4HTHIBATh CTOXACTHHUECKUH XapaxTep IIpOLECca ILIM-
$OBaHMA HOBEPUTENILHBIM KOPUAOPOM (pazbpocoM BenwdumHE! MOKasarTens). Be-
JIMYHHA MHTEPBaNa XapaKTepH3yeT KadeCTBO M3IOTOBJIEHHSA Kpyra — CTabmHib-
HOCTb €0 2KCTIIyaTalMOHHBIX Nokasarenel. Tak, Hanpumep, okasarens Qm —
HHTEHCHBHOCTH ChEMa MeTajula — JJI1 KPYTOB U3 BIEKTPOKOPYHIa GEnoro uMeer
pasbpoc +0,007, a nast KpyroB U3 HOPMaNbHOFO AICKTPOKOpyHAa — +0,002; me-
POXOBATOCTH NOBEPXHOCTH, HINK(OBAHHON KpyraMu W3 Oeforo 3AeKTpOKOPYHIAA
Haxcputes B npejenax 0,042 MKM OTHOCUTENBHO TPEHAR, & KPYFraMu M3 XpOM-
THTEHUCTOrO eKTpokopyRaa — +£0,084 MKM, YTo roBopHT 0 66skIeH cTabHIH-
HOCTH KPYTOB H3 DeJIoro 3neKTpoKOpyH/a HO TIOKa3aTelisiM HPOU3BOAHTEABHOCTH
H HIEPOXOBATOCTH NIOBEPXHOCTH. ' ‘

1.3." Yuer puHaMHYECKOH XapakTepHCTHKE UUTM(POBANLHOrO Kpyra B BHIE
BpeMEHHOH aMILIATY JHO-9aCTOTHOM XapaKTePUCTHKH KoebaTelbHoro Xapakrepa
CHIlbl LLTHGOBAHMS O3BOJNAET OLEHMTH BOIMYINAIOMieE BO3ACHCTBME HUMO-
BaJIBHOTO Kpyra Ha TEXHOJOMHYECKYIO CHCTEMY, KOTOPOE MPHBOJUT K HOIBACHHIO
BuOpanmit mpu o6paboTKe ¥ BOZHHKHOBEHUIO TAKHX ,ue@emos KaK OTPaHKa, BOJ-
HHCTOCTH, PeOPUCTOCTH, IPHIKOTH H AD.

2. PaszpaboTaHHble METOAMKA HCHEITaHVSA IIIIII/IQJOBaJIBHLIX KpYroB SBILAIOT-
Csl TOCTATOYHBIMH JUIS CO3JAHMS HCTEITATSIBHOIO CTeH/Ia, IO3BOISIONIEre MOy~

yaTh 3KCILIYATAIMOHHYID XapaKTepACTHKY LUMHGOBATEHOTO Kpyra. VICTIEITaHAS

KpYFOB Ha pa3paboTaHHOM CTEHAE B COOTBETCTBHM ¢ CO3NAHHEIMH METONWKAMH
HCTIBITaHk NIOKA33IH, YTO 33Tpathi Ha MOJMYYEHHE DKCIUTyaTaliHOHHOH xapame—
DPHCTHKH HUIM(QOBANBHOTO KPYTa He3HAUNTE/IBHEL

Hpaxmqecmm pe3ynsTaToM paboThl ABIAETCS:

o crafgapr npexmpustus CTII 774-04-2004 «Kpyrn mn@osanbnme
DKCIUTyaTaHHOHHEIE [I0Ka3aTeilny;

e pPYKOBOASIIHMH TexHuueckui Mmarepuan «Kpyru nuindosaisHere. Mero-
IHKa paspaboTKi TEXHONOIHYECKOro- IKCIUTYaTaMOHHOT0 TaCHOPTan; v

e pyxopozaui Texuudeckud Marepuan «Kpyru nudosankHulE. MeTo—
JHKa pabOThl C TEXHONOFHYECKUM JKCIITYaTalMOHHBIM NIACIIOPTOMY;

& METONUKH PeIlieHHs OCHOBHBIX 3a/1a4 TEXHOJIOTHYECKOTO HPOBKTHPOBA-
Hus onepanuy uudoRanus (BEI00p XapaKTepUCTHKY HHCTPYMEHTa, Ha3HAYCHHE
pexnMOB HIIHGBORANHN), NO3BONLIONINE HauboNee 3POEKTHBHO HCIONB30BATH
pecypc InMQOBANLHOTO' KPYTa B TEXHOMOTHYECKHX YCNOBHSX, OTJIHMYHBIX OT
HOPMATUIBHEIX. B 9TOM ciiydae HOTeps NPOU3BOIMTENHHOCTH TPOHECCA, BHI3BAH-
Has BKCIUTyarauuell MHCTPYMEHTa «HEHOPMATHBHOH» XapakFepHCTHKH, COCTAR-
nser no 33 %, oqHako oTnagzer HeOOXONUMOCThR 3aMeHHI Kpyra. TexHoJorude-
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CKMH OKCIUTyaTaMOHHBIH Iacnopra Kpyra CYLIECTBEHHO pacIiMpsieT JHanazoH
NPUMEHNMOCTH MHCTPYMEHTA KOHKDETHOH XapaKTepPHUCTHUKH B PA3HBIX TEXHOJO-
T'MYECKHX YCIOBHSAX. Pe3ynbsTatel paboTh MOTyT OBITH MCIIONBE30BaHA VIS pellie-
HHS 33a4yy CepTH(UKAUMK KadecTBa H3TOTOBIEHHS UUTHQOBAIBHBIX KPYros,
OCYIIECTBAsEMOH Ha OCHOBE IBYXIapaMeTpUUYECKOH OLICHKH: YPOBEHBb 3KCILTya-
TALMOHHEIX [lOKa3arteleil — KaTeropusi Kpyra, BenuyuHa JOBEPUTENHLHOTO: KO-
PHAODPE — COPTHOCTD KPYyTa.
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