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HCCJIETOBAHUE 3HAUNMOCTHU XAPAKTEPUCTHUK JETAJEN
MPU HEUPOCETEBOM HOPMHPOBAHUY BPEMEHHU X
OBPABOTKH

VY crarTi po3rIaacThCs aNrOpPUTM OLIHKH ITOKA3HHKIB 3HAYMMOCT] BXiJHUX CHTHAIIB HEHPOMEpHKEBOI
CHCTEMU HOPMYBAHHS 4acy MexaHiuHoi 0OpoOku neraneil. [IpuBeaeHo pe3ynbTaTé OLIHKMA 3HAYUMOCTI
XapaKTepPUCTHK IETalll THILY «CTYIHYACTHil Bai», Mo Oyiga MpOBEACHA HA PEAlbHHUX JaHUX, 1 aHAI3
OTPHMAaHHUX PE3yIIbTATIB.

In clause is considered the algorithm of an estimation of parameters of the importance of entrance signals
of system of neural networks for calculation of norms of time of machining of details. The results of an
estimation of the importance of the characteristics of a detail of a type «the step shaft», carried out on the
real data, and analysis of the received results are given.

1. IocranoBka mnpodaeMbl. B COBpEeMEHHBIX YCIOBUSX XO34HCTBOBAHHSA
3aTpaThl Ha TPyA IpeBpamaloTcs BO Bce Oosiee 3HAUUTEIBHYIO YacTh OOIIHX
pacxomoB. IlosTomMy [uIsi TpennpusATUd BaXHO OOECIEYUTh MaKCHMalIbHO
3¢ PEeKTUBHOE UCIIOIb30BAHUE TPYIOBHIX pecypcoB. CHOCOOHOCTh BBIIIOJIHUTH 3Ty
3a/a4y 3aBUCHT OT TOTO, HACKOJBKO TOYHO OyIyT pacCUMTaHBl U KOHTPOIUPYEMBI
3aTpaThl Ha TpyAd. Poilp HOpPM Kak OCHOBBI OpraHM3allMM IIPOM3BOJCTBA U
NOBBIIIEHUsT 3((GEKTUBHOCTH UCIIOJIB30BaHUS JKUBOTO Tpylda C pacliupeHHeM
PBIHOYHBIX OTHOILEHUI OyIeT Bo3pacTars.

Tam, rme pexuMm paboThl 3agaeTcs TEXHOJIOTHEH, OCHOBOH Oojee pa-
[IHOHAJIFHOTO HCIIONB30BAHMSA BpPEMEHM M IPEOAOJICHHS €ro IOoTeph SBISIETCA
HOPMHPOBAHUE, TO €CTh OINPEJICIIEHIEe HOPM U HOPMAaTHUBOB €r0 PAaCXOI0BaHHUS.

3aTpaThl BpeMEHM Ha IPOM3BOJCTBO TMPOAYKIMH OKAa3bIBAIOT peIIaroIee
BIMAHHE Ha ce0ecTOMMOCTh M, KaK CIEICTBHE, Ha KOHKYPEHTOCIOCOOHOCTH
npoaykmmu  [1]. Ilpm 3TOM oOCHOBHOE MecTO B OOJBIIMHCTBE OTpacien
MAIIMHOCTPOCHUS 3aHMMaeT oO0paboTKka METauIOB CHATHEM CTPY)KKH Ha
METAJUIOPEXKYIINX CTaHKaX Pa3lWYHbIX THUIOB. Tak B CEepUHHOM W EIUHUYHOM
MPOU3BOJICTBE Y/IEJIbHBIH BeC MeXxaHnuecKoi 00padoTku cocrasisier 60 — 90 %.

B 10 xe BpeMs pacdeT AIUTENFHOCTH MEXaHHYECKOH 00paboTKU mpeacTaBiseT
co00W TPYIOEMKYI0 M TMPOJODKUTEIBHYIO IMPOIENypY, IMOCKOIbKY YCTaHOBJICHHE
TEXHHYECKMX HOPM BpPEMEHH SBISIETCS 3aBEpIIAIONINM 3TamoM pa3paboTKu
TEXHOJIOTHYECKOr0 mpornecca. I[losTomy mepel NpeanpHATHAMH, HMEIOLIMMU
MIMPOKYI0, YaCTO MEHSIOUIYIOCS HOMEHKJIATYPY IPOMU3BOIUMON MPOIYKIHH, CTOUT
npobiemMa OBICTPOTO M TOYHOTO HOPMHPOBAHHUS BPEMEHH H3TOTOBJICHHS HOBBIX
n3nenuid. Takas cuTyanust XapakTepHa, NPEXJe BCEro, i NPEIIPUATUN TAKEIOI0
MAaIIPHOCTPOCHHUS B MpobIeMa HOPMHUPOBAHUS 3/1€Ch OCOOCHHO aKTyalbHa.
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2. AHaau3 TOCHeIHHUX  HCCJHeI0BaHuid W nyoaumkaomii.  J{ns
COBEpIICHCTBOBAHMA IPOIECCA YCTAHOBJICHHS HOPM BPEMEHHM MEXaHWYECKOH
00paboTku netanei B padorax [2 — 4] OBIIO MPEmIOKEHO pacCMaTPHUBAThH ICTANN
Kak  OOBEKTBHI, ONHUCHIBAIOIIMECS  HAOOPOM  IPU3HAKOB,  ONPEAEIISIOIINX
TPYAOEMKOCTb MX N3TOTOBIICHUSI.

Ha mnpumepe rpynmbl CTyNEHYAaTBIX BaJIOB, KOTOPBIC SIBISIFOTCS IIHPOKO
pacnpoCTpaHEHHBIM THIIOM JeTalell W MPUCYTCTBYIOT MHPAKTHYECKH B KaKAOH
MalIMHE WM MEXaHNn3Me, ObUT IPOBECH aHamu3 (PaKTOPOB, OKA3BIBAIOIINX BINSHHAE
Ha JUTUTENLHOCTh TEXHOJIOTHYECKHUX OIEpaIyii, KOTOPBII MO3BOJIMI CIPYIIIUPOBATH
BBISBICHHBIE (DAKTOPBI B COOTBETCTBUM C TpeMsl Kareropmwsmu: «Macca u
rabapuTHble pa3Mepbl», «KOHCTPYKTHBHBIE OCOOCHHOCTH» M «XapaKTEPHCTHKH
MoBEpXHOCTEN». KaTeropun UMerOT Caeayromyro CTpyKTypy:

1. Kareropus «Macca u rabapuTHBIE pa3MepbD»:

— Macca Baia — m,;
— JumHa Bama — L;
— MAaKCUMAJIbHBIA TUaMeTp CTyneHel Bajga — Dmax;
— MHUHHUMAIBHBIN IUaMeTp cTyneHel Bana — Dimin.
2. Kareropus «KoHCTpYKTHBHBIE 0COOEHHOCTI):
— YKCJIO CTYNEHEU Ha Bally — Ner;
— YHCIIO Ta30B HA BAIy — Ny;
— YKCJIO OTBEPCTHUH Basia — No;
— 4ncio pe3pd Ha Bary — Ny,
— YHCJIO IPOTOUYEK Ha BATY — Npp.
3. Kareropus «XapakTepuCTHKH TOBEPXHOCTEI»:
— TBEPIOCTH MOBEPXHOCTH Basa 1o bpunemrio — HB;
— MUHHMAaJbHas MIEPOXOBATOCTh NOBEPXHOCTEH — Ramin;
— MUHHAMAIBHBIA KBAJIUTET TOYHOCTH AUAMETPATBHBIX PazMepoB — Nmin;
— CpEeHssl TOYHOCTH JeTaid — Nep;
— CpenHsis IepoXoBaTOCTh AeTanu — Racy,
— KO3((PUIHUEHT BBICOKOTOYHBIX TOBEPXHOCTEH — Kby,
— K03(pHUIUEHT BEICOKOUNCTHIX MOBEPXHOCTEH — KRa.

B kauectBe KO3(uIMEHTAa BBHICOKOTOYHBIX ITOBEPXHOCTEH OBIIO TNPHHSATO
OTHOIIICHHE CYMMBI JJIMH MOBEPXHOCTEH C KBAJUTETOM TOYHOCTH AWAMETPAIIbHBIX
pasMepoB 7 W HWKe K oOmeHd muHe naetand. B kadectBe KoddduimeHTa
BBICOKOUHCTBIX ~ TTOBEPXHOCTEH OBUIO TNPHHSATO OTHOWIEHWE CYMMBl JJIMH
MOBEPXHOCTEN C MIEPOXOBATOCTHIO HE BhIE Ra 3,2 MKM K JUIHE Baja.

AHanu3 KapT TEXHOJIOTMYECKUX MPOILECCOB IMPOU3BOJCTBA CTYNEHUYATHIX BaJOB
B MexaHocOopouHoM nexe Ne 1 3A0 «HoBokpamaTopckuii MaltMHOCTPOUTEIBHBIN
3aBo» (r. Kpamaropck) 3a 2002 r. mokaszain, yTo it 0OpabOTKM CTyIEHYaThIX
BaJIOB NpPUMEHAETCS 4 THUIA TEXHOJIOTHUECKUX ONEepalyil: TOKapHas, pacTOYHas,
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¢pesepnas u numdpoBansHas. OOIee BpeMsi H3TOTOBJIEHHS BAJIOB OIIPEAEIIETCs KaK
CyMMa HOPM BPEMEHH 110 OIepanusiM.

Hcxona W3 aHanmM3a XapakTEepUCTHK JeTajei, MaTeMaTHuecKas MOJelb
HOPMHUPOBaHHS BPEMEHH MEXaHHYECKOH 00paldOTKH cTyneH4aThiX BanoB it 3AO0
HKM3 6yzner nMeTh BU;

= f(m, L, Dmax: Dmin+Ner Ny nplnnpvRaminvhmianRalKthacpv cvaB)
T, = fp(m, L, Dmax: Pmins N» No nCT,nnp,KRa,Kh,Racp, Cp,HB)
Ty = T (M, L, Dmax: Dmins Nixs Ners N » Kras Ky Racp, ey, HB);
Ty = fiy (M, L, Dipax, DminlncwnnvnnpvRaminfhminvKRal KthacpY cp! HB);

Ty = fo(M, L, Dmax, Dmin: Ners Ny Nps nnprnoxRamin’hminxKRathfRacpl cprB)
To=T:+Tp+Tg+Ty;
igﬂn Yo Ymaxl

rae Tr, Ty, Ty, T, To — COOTBETCTBEHHO HOPMBI BPEMEHH HA TOKAPHYIO, PACTOYHYIO,
(hpesepHyI0, NUIHN(OBATHHYIO ONIepaIuy 1 o01Iee BpeMs 00padoTKy;

fr, T, fp, fu, fo — HeM3BecTHBIE 3aBHCHMOCTH MEXIy HOPMaMH BPEMEHH I10
COOTBETCTBYIOIIMM TEXHOJOTMIECKUM OIICPALMsAM U XapaKTEPUCTUKAMH JCTAJIH;

X 0 — BEeKTOp XapaKTEPUCTHK ICTANH;
—min —max
Xo H o) — COOTBETCTBEHHO BEKTOPHI MHUHHMMAJIBHBIX U MaKCHUMaJbHBIX

3HAa4YCHUH BeKTOpa Xo .

Peanuzarus MmaTreMaTHIeCKOH MOJIET HOPMUPOBAHUS ObLIa BHIIOIHEHA ITyTEM
MOCTPOCHUSI HEHPOCETEeBOM CHCTEMBI TEXHHYECKOTO HOPMHPOBAHUS BPEMEHHU
MEXaHUYECKOW 00paboTKU JeTaei.

CucremMa COCTOMT W3 5 HEHPOHHBIX MOJYJICH, MPEACTABIAIONIMX COOO0I
MPSAMOHAIIPABICHHBIE MEPCENTPOHBI C OJHUM CKPBITBIM CJIOEM C CUTMOMJAIEHBIMU
(YHKIMSME aKTHBAIlMM HEWPOHOB CKPHITOro ciod. Kaxaplii HEHpOHHBIA MOAYIH
OCYIIECTBIISICT HOPMHUPOBAHUE UIUTEIFHOCTH OJHON M3 YETBIPEX TEXHOJIOTMYECKHUX
orepanuii, a Takke onpeaeseHne [UIUTEIFHOCTH 00IIero BpeMeH! 00paboTKH.

Ha Bxoasl MOAynel NOJAKOTCS XapaKTEPUCTUKHU AETajieil B COOTBETCTBUU C
MaTeMaTHYECKOW MOJICNbI0 HOpMHpoBaHHs. Ha BhIxome momynell (hopMHPYROTCS
CUTHAJIBI, COOTBEeTCTBYIOMME HOpMaMm BpeMmeHH (7). [Ipu oTcyTCTBHM Kakoro-i1moo
BUAa TEXHOJOTMYECKON OIEepaliy, Ha COOTBETCTBYIOIIEM BBIXOAE (HOpMHUpYETCs
HoNb. KommdecTBO  BXOAOB  (DUKCHPOBAHO, TMMOXTOMY €CIH  Kakas-InOo
XapaKTepUCTHKA JI€TaJ M OTCYTCTBYET, TO Ha COOTBETCTBYIOIIMHA BXOJ IIOJAETCS
HOJIb.

[Ipu aHanm3e yepTexkeil CTYMEHYaTHIX BAJIOB, Mpon3BeneHHbIX Ha 3A0 HKM3,
OBLTO BBIABJIICHO, YTO MHUHUMAJBHBIN KBAIUTET TOYHOCTH JAHAMETPAIBHBIX pa3MepoB
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(hmin) utst Bcex peraneil paBeH 6. YUuTbIBas, YTO Uisi pabOThl HEHPOHHOW CeTH
HeoOxomuma wHGpOpManus He 00 aOCONIOTHOM 3HaueHWH (HakTopa, a O €ro
W3MEHCHMH, 3TOT MOKAa3aTesib ObLI HCKIIOYCH M3 IEPCUHS BXOMHBIX IaHHBIX Kak
HE3HAYMMBIN.

3. Bbigenenue HepemeHHod mpoOJembl. IloctpoeHHas  cucrema
TEXHUIECKOTO HOPMHUPOBAHHMS HE MO3BOJIICT M3MEHSITh CTPYKTYPY BXOZOB MOAYJIEH
UL y4eTa OCOOCHHOCTEHl KOHKPETHOH HOMEHKIATypel aeraneil. OpHako B
pe3ysibTaTe HACTPOWKM CHUCTEMBI ISl KOHKPETHOTO MPEANPHUSTHS MOXKET OKa3aThCs,
YTO YacTh XapaKTEPUCTHK JACTATM HE OyHeT OKa3blBaTh BIIMSIHUS HAa TOYHOCTH
pacdera HOPM BpEMEHH. B 3TOM ciydae Takue XapaKTEPUCTUKH MOXKHO Oyner
UCKITIOUUTB U3 PACCMOTPEHHMS, YTO TTO3BOJIUT COKPATUTHh 0OBEMBI IPUBIIEKAEMOH IS
paboThl cucTeMbl MH(OPMALMK M IOBBICHUTH CKOPOCTH pacdeToB. [lostomy mms
YCOBEPIICHCTBOBAHUS ~ CHUCTEMBl  HEOOXOOMMO  INPEAYCMOTPETb  MEXaHH3M
ONTHMHU3AINK BXOJOB CHCTEMBI, MNPEIyCMAaTPHUBAIONMKA MOHUCK M HCKIIOUCHHE
HE3HAYNMBIX JUTS PEIICHHUS 3a/Jaull HOPMUPOBAHMUS XapaKTCPUCTHUK JETaJICH.

4. lean HayuHoii craThu. PazpaboTars 1 anpoOUpOBaTh Ha pealibHOM 3a]a4e
JITOPUTM ONTUMU3ALUU CTPYKTYPBI BXOIOB HEMPOCETEBOM CUCTEMBI HOPMUPOBAHUS
BpPEMEHHU.

5. PesyabTarhl wHccienoBaHus. s ONTHMHU3AIMM CTPYKTYpHl BXOJOB
CHCTEMBl MOJKHO HCIIOJIb30BaTh OIIGHKH IIOKa3aTeNiell 3HAYMMOCTH BXOJHBIX
curHanoB. [lokasaresieM 3HaYMMOCTH BXOJHOTO CHIHAJIAa INPU pemieHud K-ro
IpuUMepa SBJISCTCS BEIWYMHA, KOTOpas IIOKa3bIBACT, HACKOJIBKO HW3MEHHUTCS
3HaYeHHe (YHKIMH OLCHKH pELICHHS HEHPOHHOH ceThio K-ro mpumepa, eciu

k i _
TeKyllee 3HaueHWe BXOAHOTro curHama X; (i = 1, ..., N, N — YHCIO BXOAHBIX
k*
CHTHAJIOB) 3aMEHHTh BBIZICTICHHBIM 3Ha4deHHeM Xj [5]. B kadecTBe BbIIENeHHOTO

k*
3HA4YCHUsS X; MOXXHO MCIIOJIb30BaTh HYIIb.

B cnmydae HyneBoili 3HaunMocCTH (hakTOpa Ul BCEX HEMPOHHBIX MOIYJICH, STOT
(akTOp MOXET OBITh HCKIIOYEH M3 COCTaBa BXOJHBIX CHTHAJOB ceTH (Ha
cooTBeTcTBYIOmMH Bx0oA mnomaercs 0). Ecim oOHapykeHa HyneBas 3HaYMMOCTh
(axTopa IS OTAENBHOTO MOAYJsS, TO €ro HCKIIOYeHHE M3 Habopa BXOIHBIX
CHUTHAJIOB 11€1€CO00pa3HO TOJBKO TPH aNlapaTHOM pealn3alyd  CHCTEMBI
HOPMHPOBAHUS I COKpAICHHS Pa3sMEpOB COOTBETCTBYyomiel Helpoceru. [Ipn
smymsimuu Ha DBM nckitoueHue ¢akropa HE MMEET CMBICIA, ITOCKOJIBKY OOIIHMHA
0o0beM mpHBIEKAaeMOW st  paboOTBHl  cHUCTEeMbl WH(OpMAanMM  COXPAaHUTCS
HEU3MEHHBIM.

Ha pwuc. npexacraBieHa OJok-cxemMa alropuTMa OINpeNeNieHus] IoKa3aTenei
3HAaYUMOCTH (DAKTOPOB.
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Puc. Biok-cxema anropuTMa OLEHKH MMoKa3aTeneil 3HaYMMOCTH (pakTopoB
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N
B0z (<)
Xis = 2 o Xi|,
k=1 !
rzae Np — umcio npumMepoB B o0yyaromiel BEIOOpKE;
Xik — 3Hauenue i-ro ¢akropa B k-m mpumepe (K =1, ..., Np);

Z(x¥) — orieHKa peleHust HelpoOHHOI ceThio K-ro mpumMepa.

N 2Ws i
k 3
Z() =T - — —wsj |,
= 1+exp( xiszji +(xjj
1

rie Tk°6 — HOpMa BpeMeHH B 00yJaroIei BEIOOpKeE;
j — HOMep HelipoHa ckpbiToro ciost (j =1, ..., Nu);
NH — KOJIN4EeCTBO HEHPOHOB B CKPBITOM CJIOE;

W2 — BEKTOP BECOBBIX KOI(DPHIIMESHTOB HEHPOHOB CKPBITOTO CJIOSL;
W3 — BEKTOp BECOBBIX KO3(p(UIIMEHTOB BBIXOIHOTO HEMpOHa;

0 — BEKTOP CMEIIEHUH HEUPOHOB CKPBITOTO CIIOSL.

s HelipoceTeBOW CHCTEMBI TEXHHYECKOTO HOPMHPOBaHHMS, OOy4EeHHOH Ha
JAHHBIX O CTYNEHYATHIX Balax, IMPOM3BEICHHBIX B MexaHocOopoyHoM mexe Ne 1
3A0 HKM3 B 2002 roay, B COOTBETCTBUH C JITOPUTMOM, MPUBEIACHHOM Ha pHC.,
OBUTH BBIYMCIICHBI [10KA3aTeNd 3HAYMMOCTH (haKTOPOB JUISi KaXKIOro HEHPOHHOTO
MoyJs. Pe3ynpTarsl pacdera mpuBeieHB! B Ta0I.

Tabauma
Pe3ynbTathl pacuera 3HAYMMOCTH XapaKTEPUCTUK JeTaledl Ui HEMPOHHBIX MOLYJIEH

Xapaxkre- HeiiponHblil Moynb
pucTHKa ToxkapHoii Pacrounoii Opeseproii | Illnudosanbu Oo6riero
JeTau oreparuu ornepanuu olepanuu oii oneparyu BpEMEHH
m 0,27 0,95 0,63 0,69 0,39
L 1,00 0,70 0,33 0,43 1,00
Dmax 0,52 0,67 1,00 0,59 0,32
Dmin 0,33 0,57 091 0,57 0,07
Ncr 0,17 0,31 0,45 1,00 0,10
Nn 0,04 0,31 0,72 0,05 0,09
Np 0,14 — - - 0,03
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[Mponomxenue TadmI.

Xapakre- Heliponnslii Monyns
puctuka Tokaproit Pactounoit DpeszepHoit mdosans- O6rmmero
JieTaH olepanuu orepanuu olepanuu HOH olepanuy | BpeMeHH
Nmp 0,20 0,70 0,23 0,26 0,06
No - 0,94 - - 0,04
Ramin 0,12 — — 0,14 0,03
Kra 0,34 0,47 0,33 0,98 0,06
Ki 0,25 0,29 0,75 0,03 0,00
Racp 0,69 0,59 0,42 0,34 0,08
Nep 0,75 0,74 0,75 0,28 0,04
HB 0,10 1,00 0,43 0,06 0,04

B Ttabnuue abcomtoTHbIE 3HA4YEHHs IIOKa3aTeliell 3HAYMMOCTH Ui yI00CTBa
BBIPAXKCHBI B JOJIAX CAUHUALL.

Kak BuaHO ©3 TaOIMIBI, HAUOONBIIYIO 3HAYUMOCTH U MOJIYJI TOKapHOM
omepaldyd HMMeeT MAJMHAa Bama (KoTopas NpsAMO IPONOPIMOHAIbHA BPEMEHHU
00paboTku). Taxke BBHICOKYIO 3HAYMMOCTh MMEIOT CPEIHHUE MOKA3aTed TOYHOCTHU
JANaMETpaJIbHbBIX pasMeEpoB u IEepOoXOBaATOCTU TOBEPXHOCTH, IIOBBIIIICHUEC
Tpe6OBaHHI>II K KOTOPbBIM YBCIIMYUBACT TPYAOCMKOCTH IMOJYYCHHA 3aJaHHbIX
[IOKa3aTeJIeH.

HawnGounbiryto 3Ha4MMOCTD U1 HOPMUPOBAHUSI BpEMEHH PacTOYHOM Omepariu
MMEeT TBEPAOCTh HMOBEPXHOCTH BaJla, MOCKOJBbKY BEJIMYHMHA TBEPAOCTH OINpEIeIsieT
MOTPEOHOCTh B TepMOOOPabOTKe JeTalnu, mocie KOTOpOil HEOOXOIMMO BBIMOJHATH
MOBTOPHYIO 00paboTKy TOpIIOB Bayia (IPaBKy IEHTPOBBIX OTBEPCTHIl), KOTOpas
MPOM3BOAUTCA HAa PACTOYHBIX CTaHKax. lIpum 3ToM 00paboTKa TOPIIOB 3aHMMaeT
OOMNBIIYI0O YacCTh BpPEMEHH PACTOYHON omepanuu. Takke BBICOKHHA YpOBEHBb
3HAYUMOCTH HMMEET YHCJIO OTBEPCTHH, KOTOpble 00pabaThiBalOTCS Ha PAaCTOYHOM
000pyI0BaHHUH, ¥ Macca Baja, BEIMYMHA KOTOPOM OMpEAENseT pa3Mepbl HEHTPOBBIX
THE3[I.

Hawn6osbIryto 3HauMMOCTh JJIsl HOpPMUPOBAHUS BpeMeHH (ppe3epHoil oneparuu
HUMCIOT BCIMYUHBI MAKCHUMaJIbHOTO W MHUHHUMAJIBHOI'O0 JUAMETPOB CTyHeHeﬁ Bala,
T. K. UMEHHO Ha J3THUX CTYIICHAX 0OBIYHO pacroyjararoTcd MIINMOHOYHBIC I1a3bl,
KOTOpbIE B OCHOBHOM oOOpa0aTbiBaloTCs Ha (pe3epHbIX CTaHKax. Tarke
CPaBHUTEIHHO BBICOKHH YPOBEHb 3HAUHMOCTH MMEET COOCTBEHHO UYHCIIO ITa30B U
MOKa3aTelt, XapakTepu3yolire TpeOOBaHus K TOYHOCTH JMaMETPaIbHbIX Pa3MepOB.
Bricokne TpeboBaHMA K TOYHOCTH YKAa3bIBalOT HAa YHCIO COIPATacMbIX
HOBerHOCTeﬁ, A€ 4aCTO NMpEeayCMaTpruBarOTCA HIITOHOYHBIC ITa3bI.

Jnst HeHpoHHOTO MOAYINSA NLTU(GOBAILHOW OTepanuy HanOojee 3HAYUMBIM
SBISIETCS YHCJIO CTYIEHEH Ha Baly, KOTOpble OOBIYHO IIPEIyCMATPHBAIOTCS Kak
MOCaIOYHBIC MECTA JJId COIPATAEMBIX z[eTaneﬁ U HUMCIOT BBICOKHE Tpe6OBaHI/IH K
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Ka4yeCTBY MX IIOBEPXHOCTH, a TaKkkKe KOI(PPHIMEHT BHICOKOYHCTHIX MOBEPXHOCTEH,
BEJINYMHA KOTOPOTO OIpeAessieT 00beM NUIH(OBAILHBIX PadoT.

[t HelpoHHOTO MOJyJsl O0IIEero BpeMeHH oOpalOTKH, KaK W ISl TOKapHOM
oreparyy, HauboJbLIYI0 3HAYMMOCTh UMEET JUIMHA JIETallH, TIOCKOJIBKY B MCXOJHON
oOyuaroreii BEIOOpKE HAMOOJBIIUI YIEIBbHBIA BeC B OOIIEM BpEeMEHH 00paOOTKU
BAJIOB CpPEIM BCEX TEXHOJOTMYECKHX OIEpalMi, Kak MPaBUIO HUMEIOT TOKapHbIC
paboThL.

Crenyer OTMETUTh, 4YTO HA YPOBEHb I[OKaszaTeldeld 3HAuYMMOCTH OymyT
OKa3bIBaTh BIMSHWE KOHKPETHBIE YCJIOBHS MPOU3BOJICTBA M OCOOEHHOCTH
TPETPHUSITUS.

BoiBoabl. B pesynbrate BBINONHEHWS Pa0OTHI MPEIUIOKEH aITOPHTM
BBIYMCIICHHSI TTOKA3aTeNed 3HAYMMOCTH XapaKTEPHCTHK JeTaleH, I0JaBacMbIX Ha
BXOJl HEHPOCETEBOW CHCTEMBI HOPMHPOBAHMS BPEMEHHM MEXaHHMYECKOH 00paboTKM
ngeraynieif. OueHKa 3HAYMMOCTH (DaKTOPOB IIO3BOJIT ONTHMHU3UPOBATH O0BEM
UCXOIHBIX JAHHBIX, MPUBICKAEMBIX A1 paOOTHI CHCTEMBI HOPMHPOBAHUSL.

Pacuer 3HaYMMOCTH XapaKTEPUCTHK CTYNEHYATHIX BAJIOB, MPOM3BEICHHBIX Ha
3A0 HKM3, moarBepmunl ampHOpHEBIC IMPEACTAaBICHUS O BIMSAHUM (DaKTOPOB Ha
JUTITENIFHOCTE PA3IMYHBIX BHIOB OOpaOOTKH, M BBIBOABI O CTPYKTYypE BXOIHBIX
CUTHAJIOB HEMPOHHBIX MOJYJIEH.

Cnucok jureparypsl: 1. [IpoekTHpoBaHHE TEXHOJIOIMYECKUX MPOLIECCOB MEXaHUYECKON 00paboTKu B
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