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UHcruryr npo6reM rrannrHocrpoeHlit IrM A. H. IloAropHoro IIAH yl(paullbl

ROPPEKTHAq IIoCTAHOBKA 3A'UAq @OPMOOFPASOBAHIIT 'lD

cJroxHo@AcoHHblx r'r3AErul{ HA oEoPvAoBAHrrI'r c qIIv

.::

ttIomu4tA

' Irollblltlcrlne rorlHocrfi lErepflo'{trLx I1o

nompe1a aHarhll menttono2i"Hux ttoxt.nu6o- ttct1'ryIry' uro rpe6yer ro'rHoLrf fto3r_ 
-

cmei aipo6nulamaa- aDexaamuo peazyeamu rrd qxoHxpoBagr;r xo ]'nPaBrerrnlo Hc Me(€e 1d (riru ! 
-'

un*ioru ionounu*o npueena 6o nei6riOnocni npertrrax 0-001 + 00001 iuNr);

ouitr|u KoDe$mHocmi oo"manounu saeDauua Qop- . o6ecncqerrte rocrotHcrsa FoHrlpr on chu-

.lrsiopi",* 
"o 

gr 
"m*g6aHHi 

3 qIIK pocrx (ormroHer'le a10%);
. o6ecne'rerrre Bl'rxo a B Kortetrnyro roqny

Abstract

Necessit! oJ anltllFis of technological manu-

facturabihties it is ade(tuate to react on the
-requirements 

of customer resulted i thc necessitv

of astimation oJ correctness of raising of tash of
shapefumation on an equipnent Toith CNC

o6srarstnurt ycrlo3reil ccprnHoro B6Inycn

HoBoir rlpollarqru caMo.,re,ocrpoeHlrt ceroAH,

sBrrtcrct l(apAltH:lll,rroe coKparllcHne ee [potl3BoI-

crBcHHoro rprxrla. Kpoite rofo, Bo3pocu,n c,'rox-

Hocrb aBrarl'roHHtrx Koricrpyirr(nli rpc6yer yBe]r 'rc-
nru ro.rnocrn o6pa6orrtr Acriureii, a 3(oHoNlnqec(at

cnryarrur /rn(rycr rreo6xoaauocrr' conpa!(enxt

ce6ecronlocr npo/r]rl((fir' Ilorcl| parlroHa'lbHoro

penIcHIL no raItolly Korrnt{ccl]jy nPlrrep €B nocra-

rdJai , 4aro rlag Fo lo- ' lHblx

orB€r. flo:tl ovy arlr artatrr 3a rexHorlor'r le'(tx Bo3-

MoxHocrcii npor3BorcrRa are(BarHo pearuporart

na rpe6orarua raxa:.rnxa ueo6xo/lurro o4enrnr' rop-

pen, Hocft xocr aHoBur caMoil 3ar(aqr OopMoo6pa3o

laHre, r.c. B aorlHcHlle ycroE'ri cli4ecrRoFarl i{

perrreHxr 3aila\fi, nprl.laM elllrrcrreHHolo, c Herrpe-

pbrBHoii 3atsnctftrocrbxr pe3y.rr'rara or BxoJlHtlx IaH_

rhrx. 3araq[, R (oroptlx uapy erro xort 06I orlro rI3

nprBercHHrirx ycroElrrl, Ha3nRaxrr HeKoppe(rHo

nocraBrrcHHbrri . Pc ctrbl oHx rvrorYr ohlrb uyre\I

ItrrrBrpr, x,r nro. H rF. beoii rBpx' Irt'(n"
xl{oprraqnr arrr rl3Nlcnerru:l rx rlocraHoBul l1l.

Ue"rtIo pa6o1H j{B.rflercjr aHarrrrll noppe(rHocrlr

ocraHoB(n 3a,ra'I OopMoo6pa3oBaHlrs crroxHolpa

corrrhlx r3rcrxiri u ycJrotsfiJ{n nporlll rrcrrHoro Irpo

urro4crna na o6opyaorarr c r{ily
II: woloo6pa:ra rexno,rortflrecxxx cpa(ropoB,

!-( tmrqlrx ua rocranolr.y 3a.qirLor $opr'roo6pa:ora'
rr j{ a.rq o6opy,'toralrlrt c 9IIY, na 6o.'ree saNlsnlr

rB"'t{Iorcn yBe"lrfieHrlc c(opocret noqa\ Ir nouhlrnc_

rxe ro.rgocrr 4ropMoo6pa3oBalrt, a lrIueuno:

yqacrra unrcpnoirtqrr 6* ouru5tst Lro lloroxenxrc

(o.rl{.,rorieH e 11d) l'l n,raBxo flo crcpocrr (orrt,.IoHc-

Hxe a10%).

Ta(ar rocraxoR|a 3aaa\ norpe6oul{a pa3pa-

6nr .x InB":\ . .r.ol \ruB . "i'ruii hl'I .Bo'

nHrcpro",Tj{qltrli'r1o npxnecro no"(ot{xrelbHt'Ic

pe3y.rr,ral.bl [2]. Onrtano o5r'err ntoacler"I, omcuram-

urx Oopvoo6paryrcunc rrep€rrcqerrlrt pa6oqrt:

np-ahu, .ro @ nr rr,ru ol pH x a r'rrF: 'o
c",ronHool1coHHt'Il{t1 noBcpxrrocrj1rlx, cynrccrReHHo

(Ha noprlon) yB!'rxrllrBacror tro cpaarrenuro c o6r'c-

MaMn yrpaBri{rorqux nlorpa\N /r"rj1 x3roroBre t
o6senros c Rjlaccxrrecrurllr OopMa\1n (q .'lxrIAP,

o ).. n oc(o.rr, r' . .). U.rrnB ruii rp 'i'ro"
ranoro pe3itoro yBeirr'1Ieur;r o6reua pa:pa6arr'roae

^trx 
ynparr.nj{Iorqxx nporpaun m,raerca cloco6

rpelcraBreriut c-roNrroQacorlr,rx roBepxHo.rreii. B

6o,rrlruncrne :xcnJ]yarupycrl]x Cr\D/CAN{-ctrcreM

crioxHas OopMa 3(Butrrcrarrral rrepeMcruenut

xlcrpy\rcxra saMcHeercq 6orlr,rllllNl (o.rlrqcclRoNI

Koporrux rrHeiiHH:r r (pyroBr,rx rarpo! (c r1nnx

M:L'r'Hoii ,qrrrroii B 10-20 nlrcxper). Jlolxita vrpan

.'rcllrr rfoprroo6pa:oratrneM ro raKor'i y paB"'Ij1Iorlleu

npor?ar$fc Bcrynacr ts nporxlopeqrc c H€o6xor(n

rrHMIr vc.roB jt\tll,qrJ{ peanx3:ulrir{ Bttco-ltocRopocr

noii o6pa6or(!r. fio3rory lo3Hr(aeT Hcooxoaxrlocr!

lr3MeHeHxt xocraHoB(v 3aaaqr pearll3olarl oru

car e trBrxeHIIt :or+,r $oprroo6parolanul ne

.rxxeiiH'IMr x l(pyroBbrMri :fracrl.aMr, a cnnanrro|H

Nlrr KplrBr. n, !{ro, B cBom oucpe,rr, norpe6ycr pa.;

pa6orftr1 11 olraA(n a-rrropnrrlon nepeNelllcHrir1 c

cnon$oBaHue! cn:raiir rurepno.'ljrrrru [3]
B 3l{cnJyarfiPycNlr,rx clrcrcMax r-IIy pacqelbr

crcpocrll u xHrepno.rrr(roHHL'Ix rtoopllrrrirr Frrrrorl

ltarorcr no ;rr'rueiinr'rM II Rpyrolhlrl a.rnoPrrMi,il B

pearrbHo\r pe)rurlfc tpetfeHr rrepe/r rx orpa6or(oli

xpxnolaMx tloc,rc ro"ly'reHrt 3rraqeHxt cKopocrr !
(ar{l1oNr ra(fe Heo6xot(r]rlo EL'Ilro"1}lIlrL' rtpoBcp(y Ha

y/lon"r€rBopeHrie rony!eHHHx apaMerpou orpaIUlle
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Ir]'tM, Lolop c Ira rrlx Haror4l]jrrarcT Bo3MolnHocTn

ca\tx\ IprBUAoE. TTp,1 nqHeiiHoiii r11 r.f)4 oBoli

mrrepnoru4rr c"roxHocreia rpoBepr{a

Bnno,'rHeHm 3rnx orpaHlllreHxt.
IIpr cu.raiiu-unrepno,rq\tnt ctllya\str :ut:a:l.

IIocItoftIry Ha xrnefiHr,rx n (pyroBbl. ]qacrr.ax Rplr-

BE3Ha He r'mMeffiercr, ro r€MeHeH]{e ycKopcHnt

o6)r,raB," nae,., raH,, ur a,lb-oii
cocTaBrltlouet, r{oropar onficrrBaercrl coorBer-
cfB)'!)uLr4vx JaRUh:rMr xJvF eHr,i hoH Wpoi .Ko-

pn.f [4]. Bo BpFvi n.pevFU]FH q nn .n,ladHosoii
I{prBot nocro.{riHo rporcxoAnr r6MeHeHne ee Kpr{-

lr3HbL llocKoJtl,Iry oAHa rc cocraBrnrorqm. clarMap-

Horo yc(opeH[r pa.q]ryca rpaerffopxn
rlepeMelqerntn :our,r $opnoo6pasonarrnq (V/R), a

Bropas orpele.,rer u3MeHeHt{e ItoHryPIIor c(opocrr,
ro HeBo3ntoxfio 3apaHee orpe,qe-n]Irr roqKfi rPaexro-
pnu c MalcctrlMrHr;rM 3Harr€HleM ycKopeMr no
(aj{tAoii koopruHarHoii ocr Arj{ npoBepRr yAoBre-

rBopeHut orpaxn'reHxii rprrBoAoB. P$yrnrnplrorq€e
yc(opeHlre rro Kaxroii rcopAxHarHoi:i ocfi He Aor1lK-

Ho npeRHrxarb ycraxoRneHHoro orpaHl,r'reHrq. Be3

opraHlr3a(l{r{ raKrx npoBcpoft Her63s rapaHrnpoBarb
pe reHrt 3ara.{x OopMoo6pa3oBaHxq.

O.reBllllu,rlr rpe.qcrar,'rsercs roAxoA, (orra Ha

KaxAoM ra(re yrpaBrrcHxr opmxr'rsyercs pacqer
paalryca Kp{!t13Hbr rpacl{ropnx, nocre qero Moryr
6urr nonyveuu 3HatreHxr paAranrnbDr cocraBrrro-
rqr]x ycKopeHlr- Ipo6neMa B roM, qro :nraffrrqe
cKat 3aBucxMocrr pa4rryca ftpftrl,r3nhr or naparferpoB

rpae(ropxx cnoxHsri:i rrg. HanpnMep,

Ars ynpoueHHoro BaplIaIITa rrexarqefi B llrocKoc?'r
rpaelcopnn sra 3allrcrrnocm uoxer 6ms npe4cras-
neHa cjrelymrqnM BlrpaxeHr,reM:

R(U) = x (u)Y (u) -Y (u)x (u)

HC IOCTllTHeT 33{aHHOrO 3HaqeHrt Ha oTOM yrIaCT(e

rpaeKlopnrr, Hapl.IlreHne yc-noFrc .c

Ans rcpcxoaa K r.opperffHoii nocraHoBKr 3aAa-

qlr lpopMoo6pasotsanur Heo6xoAnMo lLrnorHnrr, cne-

ayxllqec ycroBxp: yrpaBrqroqas nporpaMMa, rocry
ralolqa' Ha Bli[onHeHue, aon fira yao reBoprr]
BCeM OrpaHltreHr,rtM, KoTopble HalcJlaalrrBael KolI

KperHan ctrcreMa <qIIy ryrBoA craHoro. A 3ro

oJHrqaei. qTo c-n, Aycf Bb ronH rb np.nBapfIF,lbHbr,
aHar[3 Bceii yfipaB]rfioqeii rporpaMMu n cpaBHe xe
pactrerHHx 3HarreHnii ].cxopelrrii c 3anaHH6rror ro
BCeM fipr.rBolaM. Br,xloJrHllrl, 3ro HyxHo ao fiarrana

Qopuoo6pa:1'nqr.rx anrxeHr.rii no nporpaNrMe, rfiarre
leBo3Moit{Ho pcanBoBarb peNuu pa6oru c nocro-
rHHOn CKOpOC',T6IO C6eMa MaTeplajra,

Tpe6oEaxre raKr.rx npoBepoK npr.r

roIIrT K Heo6xoAlMocrE srrq[crer s 6or1b roro

r{orfiirecrBa napaNfeTpoB, qro B}lpa)(aercs B opfaHn-

3:rur1r, c,lo^Hb|\ faCUFlHb\ .C,1e1o3irH t .relen

3anycrcoM yrpaBrrrronrcii rporpaMMbr. [o,roxrrenb-
HbrNr oaKropoM B ra(oM c]'])/r{ae rBrlrercr Bo3Mox

Ho.rb ri.noxu3lrBaH r nor).rPHHb r 3Ha'rFH n napa

MerpoB npr Bttlronreu]flr 4ropMoo6pa3yroqrx nepe-

MerqeHnii ro ]npaR{rroqeii rryorpanrMe 8 pea.rT6HoM

pexl{Me Bper{eHx. B aroM cr)'qac o6beM pac.reroB

nplr orpa6orKe ynpaBnrrc]rleii rlporpa,\rMs Moxer
6r,rrb 3Ha.rnr€rbHo cHrDKeH, rITo [o3BorltlT yMeH6

utrT6 pacqeTHoe BpeMr pe eHns 3a4arxr aBnrKefixs B

rerreHne raroa ynpaBrenua [3]. IloaroMy rpe6oraaur
MorlnocrsM nprt orpa6or(e

)-IlpaBrtK)lqlrx xporpaMM Mor)'r 6brrb cyrqecrBcHHo

)'rrfeHbrxeHbr 6ee cl rxenwr mpanTru nonyqellxt

Irt yMerblremfi atriaMrlqecxxx ofllr6orc B

perr$rMax pa3roHa 4xrr,r ropMoxeHur fiprBo oB

nonaq nplMeHeror pasrntrHbre 3aRoHbr J/IrpaBreHr.rjl
cxnpocruro. Har6oaee n0o.ro pcilru1Jy.lcfl ,1r1H.ii-

Hbr]I 3a{oH, rlpr,r KoropoM r,6MeHeHr,re c(opocT! na

BCeM y\acrKe ocradrcs nocrosHHbrM. IpaKrlKa
rIIIy floxa3alra, 9ro ftpn ra(oM y[paBner rlr axHaMr-
qecfire onl]r6K]{ ll KoJ,re6are,'rrHocr! c]rcTeMSI 3HaqI,I

TeJGH6I, 9ro 3acraBnrer cunNar pa6ovue cxopocrn
fioaaq Ins fio4/t{eHlrq 3a aHHoro xaqecrBa o6pa6or-
(x. fpp6oB"H . o6ocne,rpH e BbrcoKoil r(oHr)tiHori

c(opocrl{ ripuBeno ( Heo6xoAlMocr[ lrcnorb3oBaHlr r
HcrlfiHerrHbrj. pexxMoB pa3rona u 'ropMoxeHur lI, (arc

oaru r€ BapnauroB J o6pasuoro 3arofla [4].
Koppemnar rocraHol(a 3araqr{ Qopuoo6pa:oganux
npx 3roM noapa3yMeBaer H:Liruqre fipocrofo ajrro-
ptrMa naxorr\aeHfir xaparcrepflcrr.rK

TaKoro aBr,rxelr'lr npu rLlnoJrHeHlrr ]rHrepnonrqfioH-

HHx pactrero!. I]ocl{orbrq' pac.rer xapaxl€pncTllK

ABnxeHnt xe ron]lteH rpeBr,rrrarl 25% ax|.dreta'lo-
crr{ BPeMeHn ql'rK{a yrrpaBrernr.{,
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Axanrlrugecrrre ficcneaoBanrs He ra]or rapan-
1 rpoBaHHbrii pe3),1brar Ha rro6oll y'rJcr|{e. .rl;ho
Bol'r rpaeKropur, nocEorlbKy Mory"r rptcyrcrBoBarr
oco6bre ro.rKr.r, Korla paAr.ryc paEeH 6ecKoHetrHocrx
(A,t, npsMornHeiiHoii rpae(Topr'rr) lr ficcrre yeMat

tbyHKl{rj{ rMeer pa3pLrB. IIo3roMy neo6xo,qr.ruo

Haiirfi MeroA fiol{crca To\e( Ha cruainoBoii l{pfiBoii c
\ra(.xM!1LHL Mr yr(gpeH ii ro r(axaoii

KoopAlrHaTEOU OC]r

Lcqerbr C lpyrofi croH6r, ecJltl coorHorlesxe raHreHqrj-

brror']- anbHor; rr pa4ranbHoii cocraBrrrrorqlrx ycr(opeHr.r{ B

\rlv n hahor4-fo fn'rKe rpeF|{rcpxx :!KoBo. 'rro no oaHo; ru

ior(oji KoopAlrlrarrpc6yeMoeycKopeHuerpeBocxoAfir'ycra

o.' n HosieHHoe oq)tur/eaHl](. ro r-eo6roa,uo yverurrurs
p](y Ha pacqerHoc ycfiopeHl're Io 3halreHur ero orpalrxqeHur.
alnqe B p$yrbrare sroro pact{eTHar KolrTypHar ckopocTb

(x (u))" + (v (r))'f

23



e
s.

Eq

a

g
Eq
€l

E=

3
l:j

F

L.

E
=
7,
Eq
F

ffiffi z/zou
Aocraro.rHo roqrroii, Ho croxHoii paclerHoli Molern'

Harpxrlep cfiranHoBoro cr,laxrBalr]rt neper.oEoe,

HeAonycrtrMo xo ryriqnHc nap]'llrcHx,l peRoMetl/l)'e-

Moii urnr€rlHocrn rpeMeHHoro fiHrepBara pacrrcra-

9ro Moxer npxBecM ]{ orpxrlareftHorly pe3ynlrary

Pealn3al{Irfi Bropolo ycnoBnt (oppeuHocrtj

nocrauo!<rr aa4a.ru ilopuoo6parosauua rpe6yer

o6ecnc.rcgrri ortllraxosltx uerxtnxl npeMeHr tr n]'rx
pa,ro a (.op!oxFHrt) 'ltb 11, rro,1broB4H/v hah

,1 Hci o'u, rl" 5 o6p.JHoro Jahurros. Jr" r1*6o-

Barlfle Br,rno,,rHur{o npr ycrroBnlr, 'rro J_o6paanar

I{p Ba-q aorxHa 6Hrr cxMM€rplrlnoji orHocrre,IllHo

npsMoft, coe uHslorqcii naqallb yro II KorteqHylo

rouxu rpa<!fta crcopocrx (pxc. 1).

Prc. 1- fpaqrn( ps.ona ro -t o6Da3EoMy 3arcrry

Pca €auuq orMc:[xroro Btr]xe nPalx.na fipl'l

fi3BeCTHrlX 3IlarIeHE X riaKc]{M:Urt ot c(opocTlr,

npeMeH[ ncpexo a or HyreRoiii c(opocr]l K Marcn-

na"r6Hoii, Ha.rajrr'rroM Ir aonycrlrrloil ycrcpenlrtx

rprBolla rlo3Bonrer 3apaHce pacctllr]Bar6 
"\^rac'f(]r

HeJrrlejiHoro urMcrietrfij{ cKopocrlr 11 cooprr]rpoBaT a

ra6;u(y noranroenx repexoroB. B ra(oM cryqae, c

oaloii cropoHr,I, Haul'llHo aejitoEcrpnpyercq lrerpe

pfillrar 3aBlrcxMocrr' pelxcH[e 3aaarrfi or Bxoanblx

aaHxHx B reqesxe Bcelo BpcMelrn Pa3ro a roPMoxe

HIL, iJTO j{Brl'IcTcrl /leMoHcrpaqlreli ! nonHerrre

Tpcrbero ycrroBlrt KoppexrHoi xocraHon(( 3aAaqu, a

c apyroii c'fopoHll, ra(oii norxoa np Boarr k 3Haqr-

rerrbHoMy ynpo leH o aJlroprrMa yrPasnerrns crc-

pocrbm rr co(paqaer o6beM EH'IxcrreHltii ! pearrL_

Hnv p,r.rMc rpe\i., '1 pr I'a6orc ro }, Dad. tkr r, t
rporpaMMe, \ro rapaHrnpyer nory'IeH c yaoRrlerBo-

prrreftHoro peilleHlrj1 3a/qaqlr. Draroraps sroMy

xcrurmtrarcrcr AIrHaMErrecftue yaapbl B Haqare n

I(oHqe y{acrKot tr3rleHc lrt c(opocrll lr EocraroqHo

xnl4u o r,.r.o,1\3y o'c. /l aMxiiec$ . .nntcfBd

nt BnnoB nu-ar Pa.,r.nroe BpFN, nDorpi\r\iHon

pcaultr3allrllr I]peIr'IOtrcHHorO ar'IropxrMa MnE Nlr{3ll

poBaHo, qro flo3tsojrqer fioBbrcxrb qacrofy yfipaBJre

Hrin R cncreMe lro 1500 2000 Iq 6e3 ync-.IlrleHrx

3brqfi crllrrulr,rrbrx MonlHocrer lcoHrporr{ePa
-fa(fiM o6pa3oM, no[Brltercjr lrorPe6Hocrr,

nrcrr. 6o:rluuc BHr{ficrurcrtlble Moxlnocru npr
npelBapxrerlrHrlx pacrlerax c(opocrHblx 11 lrHr€prlo-

rrqnontnx xapalrcptrcrrt, no npu orpa6orxe

ylpaBrsmqeii nPorpaMMr'r B pe:lrrbHoM pexxMe Rpe

ucuu norpe6noct B BL|rxcjrmerI'Hoii MoqHocrt

uoxer 6url cyrrccrrermo c;tmem [4]
Koppe(THar fiocraHoBxa 3araqfi fieptsrqHoro

Sopuoo6pa:orautx yxa3nBaer Ha neo6xoarnrocrr

nroopMarrfioHloro cofipoBo]qleHnt 3roro fipoqecca'

riro o3Hat{aer npelocraBrrcH],Ie c[eqxaTr[craNI fipea

r1pxrTr'r I{oHLperIIrix aaHHblx rl lo3Mo)ItHocre[,

Har1pnMep:
. oneparopy craH(a c lllly - ua6op ynpas-

nrrctqnx rpotpaMr{ l'Ia o6pa6ornc 3arorolxlr r
Er,rnoJr eHxt npoqelyp RoHrpont, re:tHolorFe.rRqr

rfo!c'.. (a n) an!r'i. nn:!roAHo.lbonrpilr'rBHox

ornpa3 l xnoopMaqxx o xone npotr3BoEcrReHHoro

Ilpollecca;
. HanaaqlKy llr{ noEroloRl(rr 3alrycfia aerann

E rpor€BoacrBo rra6op ynpae"raolrrrx rporpa-um I
Bo3rfoxxocr6 B[3ytu][3a{Irt cc rpaenropll , rexHo-

rorruec(lfli npoqecc, Kapry HarIaIK,l;
. Hanal.lurcy l1o o6cryx BaExro npxBoaou l'l

3ner.rponHllxclrcreM fiporparllvtHoco6ecfieqenue

IrarHocrrK[ srleilcHroB aBroMar]I{li x lrpftuoloB'

o(eparnBHbrii rocrlrl I| cxeuau u zurroplrMav pa6o-

ru o6opyaoearua;
t rexHorrory - Aocryfl ( cpeacrtsaM pcaixTt

PoBaxne Br€yarmallnrynpaBxtlfrnrlrxtryorpaMM,
npocMorp aHannTn'rec(oro srarola fi3Eorrut, acra-

xei:i, o6opyaolaHrt, xltc'fpyMeHra, PcayrbraroB
(oHrporbHHx oxepaunll;

' r.oHcrpyKropy npocMorp aHarJrrF (:{'{x

eTLroHoB r,r3/(ejlr.rj1, ocuac, ItIl ]r aeTa"r€Ii.

I{3 Broro c.nea,ver,'rro o6opyaoBarflre c rIIy cra-

, oB,lrcr o.!haM ur o. roBHtrr rorlf6rre pii tt urtn'

Hrxou nurlopMaqrt{, qro npuroarr n neo6:roAuuocru

rcMcHenrit flHQopMa{roHlrblx noro(oB npe npr'Irxx

Sooe(TxBrocr! ral{oro rroAxoaa Bo MHoroM onPerc-

.ifiercq onepaMBHocrtrc npeAocraBrreHrt xxiDopMa-

qnx RceM yqacrnr(aM rpol3nollcrBcHxoro fipouecca.

Cero4lr ocHoEHoe BflIllaHrlc yaerserca ro,1!(o pa3

pa6orxc r nepeaa.re !'npaBrrlrlouux rpol?aMM Ha

cooroercrryrortee o6opyroranne.

Taxuu o6paeou, r yc.noBllj{x lIarrnnocrpol4rerb-

xoro flpox3tso^crBa r rrpottecce encrrnyaraqru o6o_

py oDaHrre c ql]y c'!op^r poBaroct ftaft ociioBHoc

3BeHo xHdropMaqnoHHoii cticreMH {exa. C o Hoii

cropoHlr, oxo ofiepar]Bllo nocraBrqer o6:bc(ruBH]'1o

I1rroopMaqllro o xorc npot3BoAcrBetlHoro flpollecca

(! norHcHnu oneparrrt (oHrpont, Ro3HltKarcrlttrjr

!
-

o/a'a
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rpr'r

:pllo

upea

npaB-

pa6o-

IPETC-

o pa3

r 060-

c6orx, norpe6Hocr R Marepfiatrrax r rrHcrpweHrax
n T tl)r a c apyrot c'fopolLr, nperocraBrqer Bo3MOn

HocT h oneparrrBHo norpe6,'r.srb xH4opNra4rro B Brqe
yrpauJlrIolqnx rPorparuM arn pcanll3aqxn oopMoo6-
pa3yloqxx rlpoqeccor. BbrcoE:|'I orcparr.lEHocrb roa-
pa3yMeBaer x Bo3Mox(|ocrrr 6brcrporo pcneHxs rex-
HrqecKlx x oPraHr,l3arlfiorrrrlllx npo6nclr, Roropbrc

Bcerla conpoBoxaaro'r |pox3BoacrBcHHnd rpoqecc.
llocrouy no:nornnoclr onepanrBHo npeAocraBrjrrb

rleo6xorxMym rHibopMauur n rpe6yeMoM rnse nepe
qxclrcHHbrNr rcareropxrM cc nor$oBarereri Bo MHo

loM oflpeae.Ij{er {opper$Hocrr nocraHoBru 3aaatr

OopMoo6pa:oBarrur. HanpxMep, oneparopy, Ha-qaA

q'I(aNr lr rexHojroraM 6yaer y4o5no norr!3oBarbct

rexHororFrecK{M npoqcccoM, xorop! i corporoKAa
ercr MoaerqNiu o6opy.qoEaHr{, npxcroco6reHrii,
3aroroBoK, r.rHcrpyMeHra 11 BrFya-rr6aqneii ero nepe

McqeH j{ (puc. 2).
I{oppe(,rrrl rrerorophrx o6par|r,rx

3a,qa.r oopMoo6pa.roBaHrLq, ftor a Koop rrlrauto-ro3ll-
q oHnpyrontajl cxcrena craHKa rcno!'r63yercr (aI(

KoopAI'rHaTHO-rl3rrep]rrerrr,Har 

^!1rr 
BbrnoJrHerr{t

rcHrporbHrirx ofiepaqfifi, AnroyeT Heo6xoAnMocrb
ycranorl(I,r cneuxlurbHbrx Aar.ln(oR. Halr6ojree ruxpo

(oe xcnorrb3olaure nonyqrrrrfi raftrrrrllHHe qyn6] co
coepnq€crcr:i rcnoBl(oii- OHr vcraHaBrxrarorcq B

unHHArrh 14 FepPvcr riror'e no vnpaB,u ouret nln
rpaMMc r.oHrporj{. (Dyrrrcqnon:r,rsno Lqyn i{Brjiercj{
I1peqrl3l'oHHhrM Aarrr]rKoM, B44aro4lrM cr4fHar !
r\roMrH 'o p ha.rH q c rerarLrJ. Koroobrii Fep"na

erca e CqIIY-
C oanori croposu, Cqlly Aojlr(Ha npcEocra-

B rb oneparopy ncro neo6xo4rmyro firabopMaqurc

^r1r 
BlrrroniefiI1e eMy 3aaarur, a

raK)rc onepaTuBno nepeaarb pynoBoacmy o66er<rl1n

H]lo rHQopvaql{l) o xore nporr3BorcrBeHHoro npo
qecca, c Eplroii cropoHr,r, CqIy yrpaE,'rrer caMxrf

rexnoxorxtrccKxM fipoqeccoM 11 rreflocpcacrBeH]lo

fracrnyer e nc*r. @yrxqfiou:L]ftno CqIIy Moxer
6srrs p:r.ae.rerro a .rB! JpoB.a: Bcf\"vrl u Ix,k rii
(prc- 3). HrxHnn ypoeeH], pc aer ronh(o 3aAaqr
ynpaBreHr'rj{ ABrrxeHreM x pa6oroii Bcex arperaroB

craH(a. BepxHrii ypoRelb peajrx3yer cB-{3r Mcx,qy

o||por.upu\r Cr{TTy. r r lr{,\F c x +upv"uxoHHUii
crcreMo[ rlpo]rsBoIcrBeHHoro ao/{pa3aerreHfin_

Ilepe,rerb r'r noprEon rpeo6pa3oralrnr rnapop

Maq]rr Arx o6ecneverur Qopnoo6pa:oraur:r ua o6o

pyAoBaHn]r c r{Iy npencrarncH Ha prc. 4.
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KpoMe roro, Ha BepxHerr ypoBHe Heo6xoaino

rpeAyctrrorperl, Bn]no,'IHenrc cneayrcrqrx ibyllqnli:
. lHeceHEe ,13MerreHnii B 3aEotbl Ir pac'rer

ra5rnq c(opoc, eji pa3roHa/ropMoxeHrt;
. orpeae,neHne mex napaMerpoB ,'l Ko3Qorirr'r

ernoB 4,rr ('n.ririiI ,1r-ppno.^ru / c nloB.phox.no -

BeroByroqux orpaH[lrelMt;
. )r'raHoB(a \io[v,l,; /H+opvaL oHtoii

cncreMbr fipearlpxrr]r';

Pe,

Ili

=.

-. ::

Ptrc. 3. Paner€E € OFqrn CqIIv Ea ,qBa ypon!'

Prc. 4. l{EOoF aq'osEoe o6ccneeeE € @opMoo6lsrrc'.llx nel€Neqe!'n o6oPvxoBarrt t altv

. [PocMorp aHa-rlt{rl{llccRxx er:uloHoB

r]l , EeT;ue{, ocHacTKI{ lt T.rl ;

' rpocMorp p*yr'IlraroB BLIroIFeHIrt
pnrerrHlrx o[epa4ra,r.

Bepxrhi
ypoBeHb

nocmpoetue ehtuoiqrencr 6 Cl D-

oH c np! t6opc Koi n oaro noe kt1. AlaernqeoMii 3ranoH Aerant

2. tlosrpoeHue roqeK 3kBtllrcralcl !
5(BnancraHrBoro rcHrypa

3aAdla peud.hcr e C,4M MoAya. (Hd

orahe he xH aioaqec tun hod?nha? tu

3adala peuaenc, Ha BepxBeM

!pa6 e CqnY 0n 3ndP
rcA2ono6w Yn k .,a yc^y Ha

4. Ilpeo6pa3oBaEl1e YII Bo

BHyrpeHHrdi oopMaT raHHBx Cr IY

5. IlpeaBapure,lbHHe pacatrbr

cl{opocrfi , yo(opeHrt, ropMo3ribx

ryreii, tIan'qse pa3roHa/

ropMorcHur r (or-Bo yqacmo3 S-

o6pa3{oii rerBoii Ba Bcex xaApa\ yll

6. &oBepM paoqer6lx 3HaqeHlrii

cKopocret, ycropeE ii, nn'H

,4racrKoB ropMoxeB t
co6mo,qeHue orpaHlrqeHId

kldaaa peuaenct
ypoe\e CtmV e percu. e

7. Pacqfl rcsrypEon crcPocE
xaxAoM ra@ (0.001 0.000I c)

8. bnok mpno cor onp(qe ,{er k sa'$o\ 'o 'Oo,wem wdcld
rcopaum B rBrxeHd (Kx. Ky, Kz), rrm)!6le np'paraeM rlr! no rcopadmn (Ax, AY,

^Z) 
n !o (oErrpy, rcryqee doroxcEse, nyr! ro rcErtpy (AL), ocramk qrn (L), Oalir

roDMoxeM m cre,qlmUlen rrme ! o&oE.'lM IrepnontqM, tud crcpoqHdx

coMrq'x Gra Hy. nz) tdhaml

9. OopMfipoBaE{e 6y@epa cxopocrrrx cocraBnflorqrx (pa3Mep 10-20 raKroB), a,t
ornpaBru B rIAI
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pQnun-

Ha mxucn yponue rarxe Heo6xoruM :

. pac.rcrH B II4A peryrrerope ,l reperaea cr1l-

H2-Iou Ha rpxBoabr roaatr;
. o6pa6orRa BxoAHHx cnDr:LrroB or e.JreMe]lr'oB

aBroMaTnol n nyrbra lmpaRrlerlllr o6opyAomruenl,
Tpe6oeanu;r x onepaqrol oii cncrcMe, jrpropx-

rerrr /Iocryla r. xHQopMaqrir{ JraxoArrcr B npotrlBo-
pe.rlJr c rpc6oBaHnrMr.r K oxepa{xonrroii c[creMe

Hlx)rero ypoEHq, KoTopat lbrflonfirreT cBox 3aIaql{ B

pexuMe pcanbHoro npeMe rl.

PcrrcHne eroii xpo6rcMbr rpcanaracrcr B

ncronr3oEaHnr'r Ha nepxneM ypoBHe Pc-roAcncreMLr,

a Ha HrrxHeM ypoRne - rQoMLrlnrrc'HHoro noHrporrrlc-
pa- B Pc-noAdrcreMe Har6o:ree qe,rccoo6pa3Ha one-

paqroHHar drcleMa Windo\irq a B (onrponrrepe

HrxHcroypouHt orepallr.roHHarcncreMapeaTrbHo'

ro BperI€Hn - DOS reqr UNIX. CficreMbr Ha ocHoBe

Windows UNIX (Limx) coBMecrnMLr B roM c^rbrc

--re, t{ro rolAep)I|rBamr (oM}r}'1rrr€qnoHHHe rporo
(orbr TCP/IP, rr aro no3Bo,rrer nocrpofiT 6 KoNrMy

Hnl(ar{riororyrc cpely, o6beA rrrrcqyrc nollcrcreMbr.

Bxrro.{e}rne e Bry cpeny npfiKraAHoro ypoRrrr c

oyHKlil1rfl,r gocryna Ir firnep$e:iica[i olller6lrbrx
\ro/(yllterl cGAaer Bfiprya{brryro urur]yj o(a3!rBaio-

utym rM3(oypoBHeBbre ycjrynr aocryna, o66exTHat
naAclpoiiRa E ffrHe Oopr{upyer rxo6;lrbxbrii ceptsep,

r.e. ellllHyro nrs o6e]d [otc]rcreM o6aeKrHo-opneH-

mpoBaHHlm Mar[c, pa",rb.

PeltreHr're (:)6 [clloJrl'3oB

Windows rorhro Ira BepxxeM ypoeuc o6ycroraenu

' pleHuell B He]l pa6orarr 6oft oro xo:rFre-
cTBa [ojl630AaTenetr;

IICNOJI63OBAIII9 EA HI1)j(IIEM

J0onIe '.rcf.M.r. '.olopar 
He qarrar.p .rflc\rox

peatlrroro BpeMeHrr n rpe6yer coorlercrByror\ero
pacnrupeHxr nrr aono:rHeHnr ero aficrervepor{
noro(o! pezurrjHoro EperreHr4.

Bce cK:DalrHoe BlI € nosBorrer nposo3rrracfiTh

crellnorqre nprHqrrbr rocrpoeHnj{ cr'rcreMd lllly:
. qerltocpa3rpaHr'rqeHr4eMoK/Iyclcrellrr6rMfi,

xpxlcraaHbrMn x r.oMMyHlrr(aruofltrllMll KoMnollell-

! BO3TTO](HOCTb tte3aBlCXMOrO pa3BrrTnt

nrc6oro x3 3rlD. noMrIoHeHroB t{aK Ha ocHoBe opurx-
nnar,nux pa:pa6ororc, raK x rryreM Bcrparmar rt
rloKyrlHbrx nporpaMMHbrx cncreM;

' {]114PH t cel'oep"aJ' opr an,lraL" r BJdx\ron.i-
crBnr noaclrcreM;

. .raHnrpryJaux, rur ppdfii, oB x ryaHJ"hLrii.
TaKnM o6paioM, lpr.rxrrr l no.ryo,q o6ecne.ruaaer:
. rnlerpauxrc nporparffHoro o6ecfie.reHfit

BepxHero ypotsHs, H]rxHcro ypoBHq r EA B eAxH]'ro

rrlbopNraquonHyro cpe.qy;

. uy6rrKarrrjro API-+yHnrrEn rrHrepoenca

. rloaaepr rT crarrraprnbDr c€reBlrx q)ororcorroB;

. eArHyrc onc'paqroHH}ro cpeAy r Intel apxn

reKrypy npoqcccopa, craxAaprrryrc pC DraTOopMy.

IpxBcAcHHbre 3Aec6 n]'firrlr rBJrrro, cr ocflonHrr

Mr nprr3HaRarrn oTRpllroii c creMH r{Iy. @yirKurlr
API ornpllBaror nocrJ.n rl 6x6rr{orexaM r uncrpyMex-

Ta[],HbrM cpeAcTBaM, rcoroprr{ no3tso, reT pac ftpllr}
cyurecrB)'roqyo crcreMy. IloeroMy cyr4ecrByer tso3-

MoxHocT! nHTerpr,rpoBarb E nolcxcreMy Bepxflero

}?oEHs rafterbr LIC qexa u peArlprrrx,l-
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JIo(anrBaIIIrq 3aAa.r Ha xanqoM WoBHe pe aer

cs c noMoulbln coorBcrcrBylonFx npoqeccopll x

uoay;reii. O6uen aannlrMr MexAr yponlr{Mrr ocy

rrecr lterct no cerx. ABycropoHHsg oprarflBallrfi
cer[ Metray ocHoBHHMn yporumu o6ecneulnaer

BoaMoxHocrr, repcaaqn 
"rrc6oii 

rHibopMallrcl (alr Ha

tsepxErfi ypoBen', raR r Ira caMLIii ntr)rlrlrii, 'rro aaer

doJ^roxHo.fb opraH Jonalb axaf'{o.1 hy 3.eil

orcrevsr u narrpoirxy orqe,lbHr,rx ee Moayreii .
nl.tbTa onelaropa qn). )fo norBo,l,i. .rro6nii

xonrpo"rnep o6opyloraHus c CrIfIy paccMarpuBarr,

na( 9acr6 HQopMaqr,rofinoii cncrertr qexa rat
rpelnprrrrq.

'I'a<rlM o6pa3oM, or(pl'Irat aprneKTypa CqIIy
ro3Borrer r(oMrlneKc <IlpegrpmrEe uex CYIIV
3JleKTponptBoar paccMarplrBarl IcaK eatHylo

nl@opMarrxoHHyro clrcreMy (pnc. 5).

AJrr nocrpocfixs ralcol:i cficreMH B npolr3Boa-

crBeIIHbIx ycrroBlrtx B nepcncErl{Be lreo6xoIfiMo

(oopar{nftpoBar! MoaeprrtBarnm o6opynonarua c
r{IIy u ero npro6pereure c fiocrpoeltleM RoMIrhIo-

repuoii rH+opMa4roHHoii crcreMLl Irpeanplr'Ir J{.

Taro.ru o6pa:oq npuneAeHHllii B crarle aFaru3

r.opperrnocrn fiocranoBratr 3a,aa'{ OopMoo6pa3oBa-

rrfir ro3BonErr coopMyrrpoBarb rpe6orarua n

CqIIy rcaK r. rcxHonoruqec(oMy OopMoo6pa3yorqe-
uy o6opylonanuro x (aI( oanoMy rrt 3neMesroB

iroopMaqnoHsorl c]rcreMll l1pearpurrltj{.
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