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[poseden ofisop cyuy i doa u obopyo o ¢ x IPUCTIHbLY OREPTifiL APU 00
npeyuznonnvx demaned JIA. Ha ocnose 6 Uil O mewe yo 4mo o i !
Imoeo Kiacca mexworozuu Bydem ovncmsa 7 ii npey o) il O KOPHYCKYIRp - Cy
s N A - »d — \peb d i obpati 3 -
npeyuionnbx mexanuivos JIA. B kauecmee Hauboaee nepc obocHosan enBop mepmMotunyAbCHo20 crocoba
hurianon ouucmxu, Onped I sadavii o p HO20 060pyO € yHemonm
pebosanii cou p demaa, ucnobayouy pup CAD/CAE:
Katouesie cnosa: npeyu i) b Gpab , MUKPOYACIUI|bl, MEPMOUMNYALCHAR
ouuCMKa, Koe Modenu CAD/CAE-cucmem.
pabotke obopy VA XY Ha4anH HHTCHCHBHO
Beenenne nposonuTeca ¢ 1970-x rogos. [lo storo Bpemenn Guno
HIBECTHO ® I HA [ Tonsko 17 w3
CYMICCTBYIOIHX  Ha Jil 120
B nocncnmme romm B OCMHYECKOH ¥ Gonee 90% ma weex nyOamxaumi B ofnacTi

npoublmncunocm HCTKO
noBsibenns TpeGosaHnil K kavecTay ActancH, nonyyYeHHeIx

nyTeMm  mexanoobpaboTkn. 310 OKaIBIBBET
BIMAHKE He TOMBKO Ha I
HIFOTORNEHHA HeTanell, HO W HA ONTHMHIALHK X PHHHIHOH
OTACHKH H OMHCTEH,

B nocnenuee Bpems B CBAIH ¢ MHHHATIOpH3IALMEH yanos,

¥ "
#  cOopkH  pa 0 pofd  MPEUHIHOHHBIX
arperator  JIA Bee Gonswee 3HaueHwe npuobGperakor

IMOB 06p H HX OsLIH
nocne 1989 roga [1].
3 | P OKa’ Ha
paIBHTHE Hit W ofopy MR Y

3aYCCHUCE W GHHHILHON OTACIKH KPOMOK, ABARIHCL:

p

147

PY

i &

L T

~IPHYHHED GOPMUPOBAHHS JaYCCHIEE;

<naaHupoadne o6paboTKH NO KaYECTRY KPOMKH;
pa3pubOTKA CTAHAAPTOB KAYCCTRA KPOMOK,

HH OMHCTKH I Teii OT MHKPOUACTHU,
Ocobuif HHTEpeC BLIILIBAKOT HCCACAOBAHHA, L4 G
Ha Y  uBTOMa Mepesic  Apa  Qaxrops NOKAIKBAIOT, HACKOMBKO
obopy ana Gpal , OB HayHE HOBRIX HH  MOXeET B OT
0 HAIHA P ero paborsl M ero yOLEKTHRHBX 0DCTOR Jleno v TOM, 9TO JZOBOARHO
MHTCIPUllHN & P NPOH . Aonre 6 b (uanwHOH  obpaloTkH  KpoMOK
uenonmsayiouiero CAD/CAE - cuetemsl. OTROpIRNACE D] Te10.  Heof: Th JAMEHE

Modromy uenwlo  wactoawelt  paboTw  ABARETCR

obpaborkn, & Takwe nyreil P
OHHCTKH npelrInouHuX geraneit JIA ¢ yuerom TpeGosaHui
COBPEMEHHOTD POHIBOICTES.
TengeHunn pa3BuTHA PUHHIIHOH
TexHonoruii obpaborkn
Hecnemosakna B 0ORECTH BRACHCHHA MEXAHHIMOB
npH 6 W pai-

P

obpa y

HHCTPYMEHTA 10 NPHYHHE TOTO, 4TO OH BopMHpyeT Bee Gonee
KPYNHKic 3ayccHHUB, He Gnna oucenanofl Wi-aa kmkyuwehcs
noporosiine.  CHTyaums [

p HHCTPYMEHTA €O CMCHHBIMH
TBCPAOCTINABHEIMK  MASCTHHAMM, KOTAA TAKad  JAMCHA
JHAYHTENBHO YACIICEHIACH H YHKC HC BRIIKIBANA OTTOPEKEHHE.

Moesnuenne TpeGoBaHHil K TOMHOCTH feTancH Takme
K mf OMHCTEH
LBl NpH  y#kCCTOq

npoGaemsl

K K
KpOMoK - Aake HeGonbuiie
DONYCKOB MOTITH

1y AH
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npH  cBopke, @ MNpPH  IKCIUTYATAUMH  NpHeoanTs Kk CTPaTerns B 3TOM HANPAnnCHHH JAKMIOYATACE B NOIYHIE:
NOBBLULEHHOMY  HIHOCY  MAH  aawe  sakaummusanwio  "Ecan y Bac mer sayccuues, Bam ne nmyxno wx yzanats”.
NPeUuHIHONHBIX Nap. Komeyno, Takas uens Haeanu TAK KaK
Mapanaeasio WITENCHRHD DAIBHBANHCH WCCACAOBAHHA  NONHOCTBIO M3 cA OT B mpoleccax
B obnacTi xavecTsa ¢ it oTnenkn Ha OpaboTKn  HeBo Onnako,  npHALND
IKCIUIYATALUHOHNLIC  XAPAKTEPUCTHRH  Mexanmimos.  Tak,  npenorsp obpa y B
pHMep ap F Tenbckoil  Tpy YIHBIX MECTAX, Nepe HOCA WX B Npolecce
rpynnb Takazawa no Ka4ecTsy KpOMOK, NOIBONKHIH TIOANATE GpaGoTxn na P c PLX OHH MOTYT DRITH
of i KMl wow P Ha 5 15% [2].  nerko y JALHA - aTH
B Obina ye CBAIL KAYCCTBA i I P T Har
OTAENKH KPOMOK C PECYPCHBIMH XADAKTEPHCTHKAMH M HA Gp KH BIIOHE ¥
cer AeHs neod Th ITHX ONEpaunii npHuATa B xkavecTse npumepa, Ha pac. 2 NPHBCACHB PCIYALTATL
NPOME H noar COOTBETCTRY noTy Ie A ONTHMHZANHR TPAEKTOPHH
CTaHAAPTAMH. HICTPYMEHTA € UETBIO YMe Ha
Hec IMOB 00p L P npH ToOp BHICOKOCKOPOCTHOM  (PpeIepoBantm,
BOY il WX taunH Guini navaTel B nadane 70-x  ya ANTOPHTMA, T o 8 [7] (CODEF).
ronos 8 CIUA (Cillespie [3]), Tepmannn (Schafer [4]) Ha pue. 3 npueenenss  dotorpadmn  Kpomok

Anouun (Takazawa [3]). HanGonsnx pesynstatos p obnactd
fi saycenuem Ma ocHobe

Y

ofpafoTannoii  AcTanM AR ABYX  TpackTopuii  (pedst,
NpeACTABNCHNBIX WA P, 2. PesynsTaTsl GuUH nomysens! np

0 I 6 e i IX T i dpe3amn, Hi-a
konnextus  Ynusepcuveta  bepinn (Domfeld w rpynna  ypeawuenns AnMiE! NyTH HHCTPYMENTA, BPEMA (peleposania
CODEF). B ONTHMHIN] BAPHANTE Y c4,7 1o 5.3 cex

Ha puc.l B kasecTae npumepa NpHBCACHH PEIYALTATH [8].

MoAenHpoBaNHA  OoBpAIoRAHNS  JAayCEHUA NPH  CBEPIEHIH,
it CODEF [6).

(\] TENLCKOH T PY

Takoe ywenwuennwe spemenn  oGpaboTKH  BHIFARIAT
ikl C yuCcTOM

He

Puc. 1. Cragmn dopsuy yCeHIa NpH CBCp (MK> I )
a) - HAYAN0 BRIXOMA cBepna; ) - HEI BRI 3ay
B pelynsrare np HHC 0 T CYIECTREHHO i et & il oTaenkn
M GaKTOpHEIX  JKCMEPHMENTOR  GLUTH  YCTAMOANEHM  KpOMOK W3-3 NPEKTHYSCKH YCTPaHEHHIX 32YCEHUER HA
TH ns HLL © YHETOM  pertand.,  AKUEHTHPYEM BHHMBHHE HAZ TOM, 4T0 JUIA
MarepHana acTanH, p P XapakTep F P 0 Ny T P K4 Kf BCE ellle
HicTpymenta. Ha ocrose 3max pesynsraros CODEF HCXOAA W3 38 0 HX KauecTsa.
o paspaGorke  xcnepriodi WEB  cmeremmt  ans Ci c apTon, X c P
NPOFHOIMPOBANMA MECTA, THNA W PAIMCPOB JAYCCHUCR NPH . eme ofpa 3a784a, KOTOPAA pPELIATECE COBMECTHBIMH
paunuaneix  Buiax  obpaborkn  (cneayer jaMmetHTh, WTO Teneh, p ™ "
NONBITKH  GBTOPOR  ROCHONKIORATLCR 370 cHCTEMONl  rocymapcrReinbix, B 37T0M  HANPABICHWH  AOCTHIYTH
PEIYALTATHO - TIOPTAT HE P ¥ P ¢ YCIexW, XOTA o 0
CKOpCE HA CCTOOMA MOWHO TOBOPHTE O NONLITKE p d  KACAKTCA TEPMHHOR, CRAIZNHBIX ©
TAKOTO CEpRHCa). otaenkoi kpomok [9). Pan dupM BRIyCTHIH KOPNOPATHBHBIE
B Mo ofp y nano s Katectsa KPOMOK. Anonus,
Th yNp Th N ux ofp

192



a)
Puc.2. PeaynsTatsl ONTHMH3IAUAN TPAEKTOPHH HHCTPYMCHTA MO KPHTCPIIO pasmepa saycenucs [8]:
a) - HCXO[HAA TPacKTOpHA dpesnl; ) - TPECKTOPUA NOCNE ONTHMHZALHN

2a

Puc.3. Buas KpoMOK JeTany nocne onmHMH3aIHA TPaekTopi# (cornacHo puc.2) [8]

KHP, IOwnas Kopes u Tep TOTOBAT ¥ T
CTaHmapT, KoTopui nomken 6Ltk BBenen B Gawwkaiimes
BpeMA.

Hisectno o paoTax no NOArOTORKE FOCYNBPCTECHHOTO

Y gl
e I
6)

a

20

GoTen na compemcunuix cramkax ¢ YINY. Jlaa toro urobu

6 Th TAKHX Npec i

nokaatk
AAHHEIE OZHOTO W3 BEYIIHX np
s druEmLHOR 06paloTkH NPeUHIHOHHEIX aeTanch - gupmul

reneil Py

cranaapra, seaywmnxea 8 CIIA, s1a pabora
410 kak ykaswsaer Gillespie [10] w3 42 wenocrarkos actans,

TCM,

KOTOPHWX  MONb30BaTeNs Xoten Ow walewars, 39
NPHCYTCTBYIOT Ha KPOMKAX H BHIDOP METPHK KAYCCTEA KPOMKH
HE T2K MpOCT.

K comaneHuio, cledyeT OTMETHTR, HTO BONPOCK
ofecneycHus  kadecTsa KpoMok, a Tem Oonee OHMHCTRH

Extrude Hone (CLLIA).

B peknamHmx  Ma GHpMBL 0P ATCH
PeIyNbTATEL  HIMEP dip TOB P B
TONIHBHBIX  GOPCYHKAX ¢  OTBCPCTHAMH, MONYYCHHBIMH
IICK T T &'] : Cr G WC
ofpaboTkol Ha “KCTpy Gpazuenom  ofop

N i 1T &

Y PHP P P E

P or P THIL B OTBEPCTHA Nocne GuHHIIHOA 06paboTKH NOBLIIACT TOMHOCTE
MAUMHOCTPOCHHH  33YaCTYI0 MPOCTO  MIHOPHPY , UTO O 0| ¢+ 6% mo £ 1 %, a ¢ svoil
Ki P BCHHOEC Ha  XapakTep: i TBEHHO

KoHKypeuTocnocobHocTe  ¢ro  npoaykusn, Ocobenno 310
P B pPOCTP , TPOWIBOACTRE TOMIHBHOM
ANMApaTyphl, BPMATYPE THAPARIHYCCKHX H IHEBMATHHCCKHY

:ni)d)em BHOCTE JBHIATEAN,
Kak ywe orMesanocs Bellle, HE CEMOAHAWHHA AcHL
wigecTHo okono 120 METOZOB  YOANCHHA 3ayCCHICE M

CHCTEM, Np TOYHOTO dunmunoii  obpaborkn kpomox. K 2000 romy B mmpe
H K P 6 o Buifopa W cywectsosano okono 1000  dmpMm, Npo  HIBOASIIMX
obecneYeHHs  KasecTsa  Kp pacnpocTpaneno W B obopy ANA ITHX Ueded WIH NPeANararuuX YemyrH,
0C K p . Tak,  ceazanHeie ¢ PuuHmHON 0GpaboTkH.
HANPHMEP,  cuMTacTeR  neobssatemwuol  ofpaGorka OGuieh seproif conp Gop Ana
P nocae T poBoil W nasepHoi  obpa-

PR
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dunHHHOR  ofpaGoTEH NpeUnIMOHHMX JeTanell  AEafeTCR

wamHane  cicrem  HIIY (pme. 4), ribkocts, GmcTpas
cth. B uenom cymecray

noiponser  MPoBOAKTE  pdekTHBHYIO oﬁpa&cm:y KpOMOK

MpaKTHYecKH Beell HoMeHKIaTy pht IeTanel MAINHOCTPOCHHS.

a) 6)
Puc.4, Cosp ABTOMATHIH] Hop y ans ¢ pab
a)- JUIR INCKTE eckoii ofip upms Extrude Hone (CLLUA);
6) - ye AR TEp seckoll obpab dupmet BOSH (®P)

Nas NPEHHIHOHHBX neraneil JIA  xapakTepHsi NPHMEHAITCSR cpazy HECKOMhKO MATEPHATOR
rayGokne oTBepcTHA Manwix axametpor (04 .. 1,5 wmm), (6 AeTiUM, Aerann).
NCPeceKAOIIHEC  KAHANE C PACTOYKAMH H  KADMAHAMM. H3a-3a  Takux KOHCTPYKTHBHMX ocobennocteli  an
JlononunrentHeie TPYAHOCTH npH  ofpaboTke B h KN Mpeun it JIA momer

peb K HX n MPUMEHATLEA  TOMLKO H3 X Ha

TunuunsiMe 278 Takpx getaneil OTK CEroang B 1a6 P
OT reoMeTp it hopMb npeuy nmap - 1.3 MEm; TH ITHX P
AOMYCK Ha 3a30p B Apefenax 2 .. .4 MKM; WIEPOXOBATOCTH OT  3aJad, P npH HIrOT THBIX.

3.2 .. 08 MEM 048 coenHRTe BHMX Kananos w 1o 0,04 mem  gerancit JIA.

nAs  maymHey map ® ap. Jlam mx AHAIHI ITHX JOHHBIX TOKAILIBACT, HTO BEINOHC-
HIFOTORACHHA HCMOABIYIOTCA BHICOKONCIHPOBAHHBIC CANABEI M HHE NOIHOTO it no ¢ or-
cranM, & PAVIHYHYH)  AeOKe NPeurIHONHEIX  aetanchi  JIA  kaxnMm-TGo  ofHHM
TRCPAOCTL, B KOHCTPYKUME NPEUMIHORKKX JeTancit soe wame
Tabamuya |1
CpaBHHTEbHAR XAPAKTCPHCTHKA METOI0B ¢ it OTACAKH Npewn it JIA
ke, | Mar Tep e Tep
Y3 HHT Mo- KTpO MO-
Tunwasse oneg npn ¢ it opab P neranei JIA HBH Ho- - | xam - M
o abpa Huec RiM yse
abpa IHBH Kuft HACC HEH
IHBH wifl rit wift
]
OMHCTKS BHYTPEHHHX N0BE it oTBepeTHa) ' g *
Ynpassiestiie yrioM H PaiHycoM kp M (@ 1,5 um) y * 1 g
Y YITIOM H PAIHYCOM Kp orseperuit (@ < 1,5 MM) " : 3 -
do e npoduns o R * &
Dunnuinas obpabotka oraepernii (@ < 0,4 MM) )
OuncTra elinbx B PACcORHMX Mo octedt ] - 5 *
OuncTra ryxmx pCTH
DHHAmHAY CKBOIHBIX =5 i "
Y aanenue onaBICHHBIX CAOEE NOCTE proit 0 poHCKpoROil * . -
ofpaboTn
®ununas o6paboTxe NpeIINOKNLX TIOBEp it S : y
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H3 Tip ix 08, Oanaxo span nu

MOKHO npecTasiTe cele detans, 414 koropoii Tpelyerca

BHINOAHEHHE BCEX ONEPALHA, yIOMAHYTRIX B Tabn. 1.
HauGonswee konuyectso oncpauni (7 wi 10) mower

BuiTh B I YIBCHEM M 3KCTPY

6ip Ih Hx 61 NOKPLBACT BCE

NEPEHHCCHHBIC ONEPaliMM 33 HCKAOYeHHEM  oBpaboTku

abpasuplbiMK wacTHuamu [13]. C 310l TOMKH IPCHHA HI BCEX
METOROB, YNOMAHYTHIX B Taln, | K ofpajoBaHHI0 TONLKO 183

He np T K T po3arp npa
Gpad - DJeKTy seckmii Mo Tep Ll
METOA.

Boazeilctene Ha getane  aGpajMBHBIMW  HACTHUAMH,
0coBEHHO  NPH  NOBRIUICHHEIX JABACHHAX M CKOPOCTAX

CBEPXMANLIX wid, s poit 6 HECYWIEr0 MX MOTOKA, npu o6p MAIKHX PHANOB

T [ (anOMHHUCBLIX  CNNABOB, NaTyHel) MOKET NpHBECTH K

B cessm ¢ yke ynoMmuHaBelcs TengeHumeH K PHHE P M P B Hee g0pasHBHEIX

MHHHATIODHIALMA  YIIOB  BE X WK )

T cGopok u Tpeb il K TOYHOCTH Dnexy ! Gpabi YAANHTE

i sce Gon i pec cTano ATh P a p YNLCHAS -

Clle ODHO HANPABACHMC (UHMWHON OTICAKM - OMHCTKA  MMKpOHacTHukl mobwx marepuanos [13, 14). C sroit Toukw
I it or Iy it JATPRIHCHHIA  3peHns Tep Y i metog B G seit

{MMKPOUACTHL, MHKD YARPHEIX 321D H ByeT p IM W BHOBE (DOPMHPYIOWHMCA

W), peb no s il oTHEnKe Npeln it

ruit W A,

C yuctom onwiTta

&

Bpesma Qop T
B 310# ofnactw [11]:

Ha ocHOBE NPHBEACHHBIX JAHHBIX, B KASECTRE OCHORHEIX
TCHACHUMA  PasBHTHA  TCXHONOTHA  QUHHWHOR  OTAeNKH

AY F
" i Gp Pty ; MOMKHO BBIICANTE CREIYIOIHE:

JATPAIHEHMIT; 1) ama pasy il OTAEAKH

I Hopr MEPB HX XAPAKTCPEH CHCTEMHBIR NMOXO0A, YYHTRIBAKIHA OCHOBHbIE
JALMH W TIPEAOTEQ b p P kavecTso obpab - W3y

popmip 3AYCEHUEB W IArpAIHCHNH,

-pa:lpaﬁo'rm CTAHAAPTOB YHCTOTE! NOBEPXHOCTH H

p ! ] pasp p W np c
SCOLTAHNE NPOLIECCOR W OBOPYIOBAHNA AR OUHCTKH 40 yeroM saLin, p
3a0AHHOID CTAMAAPTAMH KAUECTRd. KauecTsa, METPONOTHYECKOro KOHTPOAS,

B KauecTse OCHOBHOTO METOA OMMCTKM I fa COBCE i u obopyaosanna  ans

BPCMA  PACCMETD i P
uncTawei auaxocti [12], Takofi MeTon BeckMa YyBCTEHTENCH 2) Gopy ans ¢ i oTaeaxu
K reometpun  oBpab: B nmeranu, 6 g MAeT B h g %
BHYTpeHHHX nonoctell W Tpebyer yuera & i 08, MR KOTOPBIX pesiMei obpaboTkn 3anaioTcs Ha
Npoecca  OWMCTKH  HA  CAMBIX  DAHHMX  cramiax  OCHOBS  MaTeMal ° I p

B HacTomuge BPEMA TAKHE HOPMB MPOCKTHPOBAHWA

HITOTOBNCHHA JeTancii W ASHHEIX  CHICUHANHIWPOBAHHLIX
IKCOCPTHRIX CHCTEM, CPCIM KOTOpeIX B Gminkaifuice Bpems

CYWECTBYIOT B  BMAC caMwx  obumMx  pexomengaii,  CTCAYET Ty HMBIX €

Ha [pynnoit CODEF Gonee pacnpocTp 1mn CAD/CAM-cHcTeMamu;
nnaHMpyeTCa paspab TOB 3) B cBA3M C yWecToucHHeM TpeGoBanuii K TOMHOCTH
NPOEKT it B Npcum IMb. K

P ol p

THOPABAHYCCKONH  OYHCTKM M4 OCHOBE

C Guumwnoil otaenxH GyayT BEUBMTETECH BCE

MPOUECCOB  BOJUCHCTBHA  NOTOKE  HA  3ATPAIHCHHYIO Gon P oo yng F
v [11). A ol p GpaGoTEn HCXOOA M3 mEp poe
u + b jeckwx ~ w  KBUECTRA Kp OYET OXNIETE T i
MCXAHHYCCKMX  CHOHCTE #  obpab 4  CBAAHHLIX C 0OCCNCHEHHEM DasHEIX NApaMETPOB KavecTsa
JETANH  HA ™ H ANA  PAlNMYHBIX KPOMOK OOHOM fdetand, uto noTpebyer
a1 npw soanei 5 cpenm. cosatna Gonee rmbrnx npoucccos GUHHILHON OTHCAKH.
Hecnegoranna B ofNacTH  WIYHMEHHE  MEXBHHIMOB HononuuTensusie 3218494, KOTOpUE GYIYT BOIHHKATE B
OBpaIoBAHHA  MHKPOHECTHU  NPH Gpab us- O il BpeMA, MOryT ObiTh cBAsanbl ¢ paspaGotkoi
Ll Wil L] GoTku HECKS

XONSTCA HA camoH padici craguu, OIHAKO, N0 HEKOTO-

KOMIIO"

phiM OOPAIOBAHME MHKPOHACTHIL I

npn  mo0mx  BHZAX | BEKJ P ¥
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[lepcneKTHBL! paIBHTHA
TepMORMNTY JbcHoOH o6paloTkn

P A ¢ | DTACHKH MOMET CYMICCTBCHHO
YAYUUIATE  TCXHHYECKHC  XAPAKTCPHCTHEM  MPOLYKUMH
OTEHECTBCHHOMD MAIIHHOCTPOCHHA. Tem He MeHEE, OHO 10 CHX

Tep yavcustit meton d il otaenxn Gk1 mop wWe nonywwno pacnpoctpanenns, He paccMatpHpas
npeanowen ® konue 1970-x romom ®  XapekomckoMm  p Opram T , CBAIAHHLIE C ITHM,
ARHAITHOHHOM H\I(.'Tiﬂ')"l’t " ABNANCH PAIBHTHCM OTMETHM HCKOTOPBIC HCAOCTATEH CYWECCTRYIOWErD

i 0 MeToaa, pajpab o dwmpmoit BOSH p Horo 06apy KOTOPBIE CACP ero
(®Pl). Tlpw Tepmoxumuueckofi  ofipaGoTke ynancuue  suempenme:
JAyCEHUER Ha Kp p 3a cHer pa; B i) noaGop p 6p KH 78 K&WA0ro W3 BHI0B
rajOBOIAYIINOA  CMECH € MOBLHUCHIBIM  COACPMAHHEM  feTaneli OCHOBLIBAETCA HA AHANHTHYECKHX 3ABHCHMOCTAX,

xucnopoga. Takofi cnocof OMHCTER HE MOWCT Nf
mna ofpaGoTeu MPEUNIHONHBIX ACTANCH HI-1a OCEMACHHA Ha

bCR

IX MPH CYMECTBCHHEIX AOMYMCHAAX, H TpeGyonmx
HOM B 1 ME (L]

noayses

HX MOBCPXHOCTH  OKHCIDB a, B nps peanpnaTHA 310 TpeGyer Gonbmmx 3aTparT Bpemenn W
cropanwn  saycemues  (puc. 5a), wwo  TpelyeT  pecypcos, 9TO NPHBOANT K NOTEpe rIGKOCTH NpoLECca;
€NBIOTO T]
nocne (‘Gpdiﬂhm
a0 obpaboTen a)
nocne oGpaboTkn
6)
Puc.5. Jleraan, obpab TEPMI Me ,
a) TCPMOXHMHHYECKHM; 6) TEPMOHMITYTECHBIM
Tpu Tep choil obp K¢ YOATCHHE Jay 2) np A B paipaoTaHHLIX YCTAHOBKAX

H TCXHOMOTHYCCKHX ;|ar|‘m1m!mﬂ NPOHIBOMANTCA 3 CYeT

CHCTEMBI BBTOMATHEN, HCMOMHHTEBHME H
HIMCPHTCALHbIE YCTpOiicTBA MOpankHo ycTapenw, Tpefyor

HACTPOHKH B pYYyHOM pewMMe, 4TO He ofecnednsact

GricTp 0 ACTBHA B il MIOTHOCTH.
Yacte Tornmenodt cMeci CcropacT B ACTOHALHOHHOM FEICHMC‘
4TO MPHBOAMT K pelxkoil  WH th P

TelwoodMenn  MeXRIy OeTANbK) W MPOMYKTaMH  Cropania.
Buinyck npoaykToR CropadHs  NPOHIBOINTCA B FOPAYCM
COCTORHMH, MOITOMY OKHCIW M YAATEHHEIE MATCPHANH He
ocakasioTes Ha ofpaGaTemaeMux nosepxuocTax (puc. 5.6).

c HOCTH kauecTsa obpaGorkn.
ana Toro, yTobn GWTE KOHKYPEHTOCTOCOOHEIM, HOBOE

P yuscHoro  ofiopy
COOTBETCTROBATE  TCHACHUHAM  PalBHTHA
dunnmoi obpaborki, cdopMynHpoBanHsM Brine. Takum

TEXHOMOTHHA

Hmeerca  nonowHTenbHul  oneT
TexHonornil Ha cepiiHEIX JaBOJAX, B TOM YHCIE A0A OUHCTKH

npewranonnkix etanedt J1A [14],

HETOAL ITHX p MOKHO CHOpMYyIp b CACOYHIIHE 30840 LIN
paIBHTHA ¢ X Tep YABCHBIX Hit.

Heobxomuma paspaboTka MaTemaThyecknx Monenedt

p o UHkIa P F L

HCNOM T 0
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COYMAHHE HA HMX OCHOBC MCTONA ARTOMATHIHPOBAHHOID
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