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WCCJIEJJOBAHUE PABHOMEPHOCTHU HAHECEHUSA OKPLITHH
HA IIPUMEPE HAIILLJIEHMS ABPASUBHOM CYCIIEH3UU
HA TIOBEPXHOCTL OI'PAHOYHOI'O /JUCKA
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FBenopyccruil nayuonanervlli mexnuieckuil yRugepcumem

TIpy m3roToBneHNH OrpaHOYHOrO JAMCKA HAMBI-
JICHUHE ABIAETCS IOATOTOBUTEIBHOH oOIepanuci
mpouecca (opMHpPOBaHHA alIMa30HOCHOTO CIIOS,
BBINIOJIHAEMO# C LETbI0 NPEIBAPHTENBHOTO 3aKpe-
IUJICHHs! 3€PEH aJIMA3HRIX MHKPOIIOPOIUKOB, KOTO-
pHI€ 3aTEM BHEAPAIOTCA B MOBEPXHOCTHBIA CJOM
MAaTepHala JHMCKAa M 3aKpeNiAIOTci B HEM IIYTEM
MEXaHHYECKOrO 1apupoBaHua (ykatku) [1]. Hpu
ITOM XapaKTep paclpee/IeHHs aaMa3HbIX YacTHil,
OMpENENAEMbIH TEXHONOTMYECKUMH MapaMeTpaMHu
MPOLECCa HAMbUICHUA, OKa3bIBA€T CYIECTBEHHOE
BIMAHHE Ha (QOpPMHPOBAHHE OKCILUTyaTAalIHOHHBIX
NoKa3aTenell OrpaHOYHOro QUCKa Ha ONEPalHUH €ro
yKaTkH. B [2] ObUia npennoxkeHa MaTeMaTHYECKas
MOJENb STOro NMpoHecca U Ha €€ OCHOBE PacCyYMTa-
Ha (YHKIMS IUIOTHOCTH paclpeAencHus abpasus-
HBIX YaCTHI MO NOBEPXHOCTH OHUCKA. BBUIO moKa-
3aHO, YTO M7 CTAIHOHAPHBIX 3HAYEHHWH TEXHOJO-
THYECKHX TapaMeTpoB rmpomecca (CKOPOCTh
MEPEMENICHHS COILUIA PAaCHBUIHTENBHOTO YCTPOHCT-
Ba v, , pacxol abpa3uBHOH CyCNeH3HH V, KOHUCH-

Tpauus abpasUBHBIX YacCTHL B CYCIIEH3HH [, CKO-
POCTh BpAallICHHMA OHMCKA ®, ) pachpesielieHHe dac-

THI BAOJIb paJHyca QUCKAa HMEET HCPaBHOMEPHDIH
xapaktep. Crnefyer OTMETHTh, YTO NPEAIOKECHHAsA
MOJENh MOXET ObITh HCTIONB30BaHA AJIA ONMUCAHHS
OPYTHX TEXHOMOTHYECKMX MPOLECCOB, CBA3AHHBIX
C NEPEHOCOM BEILIECTBA ¥ UMCIOIIHX CXOJHYIO KH-
HEMAaTHKY, B YaCTHOCTH IIPOLIECCOB HAMBUICHHA
MOKPHITHH pa3INuHbBIMU METOAaMHU. B 3TOM ciyyae
IVIOTHOCTH pacHpelelieHus dacThy OyIer cooT-
BETCTBOBATh TONIIMHA NOKPHITHS H paBHOMEp-
HOCTh HambUICHHA MOXET MMeTh BaXKHOE 3Haue-
HHe. B cBA3M ¢ 3TUM Ha MpHMepe MPoLEcca Hanbl-
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nieHus abpa3HMBHOHM cycneH3un Oblia HCCleloBaHa
BO3MOXHOCThH 00€creyeHNsl paBHOMEPHOCTH HaHe-
CeHMsI IIOKPHITHH 3a CYeT yIpaBjeHHd NapaMeTpa-
MH IIpolecca.

Iycte R — paguyc OHCKa; r — paJuyC 30HBI
pacnbineHns; S =nr’ — IOmMank 30HH pacrTbLie-
R-2r

v.\'

Husa, T = — ofniee BpeMs HaILIICHUA CYyC-
TICH3UH.

Pa3oObeM oluiee BpeMs pacHbUIEHHA CYCIECH-
34H Ha N paBHBIX BPEMEHHBIX HHTEPBAJIOB IUIH-
TEJILHOCTBIO

rae N — A0CTaTOYHO GOJIBIIOE LENIOE YUCIIO.
BBeneM LIEOYHCIIEHHYIO IEPEMEHHYIO f C HY-
JIEBBIM HAa4YaNbHBLIM 3Ha4€HHEM. s KaIoro Mo-
MEHTa BpeMeHH f; =iAt, tne i=0,1,.., N -1, 6y-
IIEM TIpOBEPATH YCJIOBHA IIPHHAUIEAKHOCTH pac-
CMaTpHBacMON TOYKH I[OBEPXHOCTH JHUCKa C
KoopauHaTamu (p, ¢) 30HE pacnbuicHHi. Ecmu

TOYKa HAaXOMUTCS B 30HE paclbUicHHA, TO OyaeM
YBEIHYHBAThH 3HAUCHHE TIEPEMEHHOM f Ha €THHHILY.
Berunciennas TakuMm oOpa3oM nepeMeHHad f (dac-
TOTHas MNepeMEHHas) OyAeT XapaKTepU30BaTb
CyMMapHoOe BpeMs npeObIBaHNA pacCMaTpHBacMOH
TOYKH B 30He pacnsuieHHs. [Ipu 5TOM mioTHOCTH
pacIpeneneHus YacTHll B paCCMaTPHBacMOH TOYKE
MOXET OBITh NPHONMKCHHO OINpEeAcneHa Mo Cle-

Igyromiei GopMmyrne:

v, f(p, )AL )

plp.9) = S(R—27)
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Janaeiii npuOMOKEeHHBI MeTon pacdyera Mo-
€T OBITh 000CHOBAH CIIEAYIOIUM 00pa3zoM.

IlpenacraBuM ¢yHKIUIO NJOTHOCTH paclpexne-
JI€HHA YaCTHI B HHTETPaibHO# bopme

p(p,9)= fxs(p,w,t)dt

S(R 2r))

3nece xs(p, ¢, ) — byHKUHA, XapaKTCPUIYIO-
as NPHUHAIEKHOCTh TOYKH M NOBEPXHOCTH
JAHCKA ¢ KOOPAMHATaMHU (P, ¢) 30HE pacTbUICHUS S

B MOMEHT BpeMcHH £ Ilo amamorum ¢ TepMHHOM,
NPHMCHIEMEBIM B TCOPUM MHOXECTB, HA30BEM 3Ty
(GYHKUHIO XapaKTepUCTHUYECKOH. Eciu B MOMEHT
BPEMCHH ! BBINONHAETCA ycnoBue M(p,p)e S,

OyneM nNpHAaBaTh XapaKTEPHCTHYCCKOH (QyHKIMH
3Ha4YEHHE, pPaBHOE CAMHMLE, B NPOTHBHOM CIy-
Yae — 3Ha4CHHE, PaBHOE Hym0. Eciu B HHTErpasib-
HOH (opMe 3aIHCH 3aMECHHTH MHTETpal NPHOIH-
JKEHHBIM BBIDAKCHHEM 110 KBaIpaTypHOit GopMyIie
NPAMOYTOIBHHKOB, TO OJIYYUM BBIPAKCHUE

p(p.0) = sz (P, @,iAY),

S(R 2)

rae At = T/N — mar pa3OueHus o0nacTH HHTErpu-
POBaHHS.

Bxogpdmas B 3TO BbIpakeHHE CyMMa 3HAYCHHH
XapaKTEPUCTHUECKOH (PYHKLIUH B Y3IOBBIX TOYKAX
MOXeET OBITh OTOXIECTBIICHA C BBEACHHOH BHIIIC
YaCTOTHOH IIEpEMEHHOH, €CJIM NPHHATL BO BHUMA-
HHE OIPEAETIECHHE XapaKTEpHCTHYCCKOH (QYHKIIHH.

TpyaHOCTE peanu3allUM YacTOTHOTO METOAA
COCTOMT B TOM, 4TO, KaK NpaBUIO, r<<R, H B
3TOM CIy4ae YHCIIO MHTEpBAIOB N, HeoOXomuMoe
IUL1 AOCTaTOYHO TOYHOrO pacyera, HacTONBKO Be-
JHKO, YTO HENOCPEACTBCHHBIN aHamH3 IpHHAJ-
JISKHOCTH PacCMaTpPHBacMOH TOYKH 30HE pacibi-
JCHHS 1A KaKZOro MOMEHTa BpEMEHH Tpely-
€T 3HAYUTENbHBIX 3aTPaT MAIUMHHOTO BPEMEHH.
B cBAA3M ¢ 9THM 3anHIIEeM BHIPAKCHUE IS MOMCH-
TOB BPEMEHH B BUZIC

t, = (N, (n) +k)At,

2nn
o Af

roe N(n) = ] — KOJIMYECTBO IIOJIHBIX Bpe-

MCHHBIX HHTCPBAJIOB, COOTBETCTBYIOICC 7 IOII-
HBIM OSOpOTaM AHCKA; n IIPpUHHUMACT 3HAYCHHA OT
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Hyng 1o M — 1; M — 4ucio monHHX 000pOTOB, CO-
BEpIIACMBIX JUCKOM 33 IIOTHO¢ BpEMs paciibl-

JICHMS,
— (DIIT .
{55

k — nenoe yucn0, NPHHUMAlOLIEE 3HAYCHUA OT 1 1o
k., (n); mocnenHEE ONPEALIIACTCSA BHIPAKCHUEM

mx(n)th(n+l)—Nz(n)'

MOXXHO COKpAaTUTh YHCIO PacCMaTpHBACMBIX
MOMCHTOB BPEMCHH, BBIIEIHB INi KaXZoro obo-
poTa 3HaUEHHUsS NMEePEeMEHHOMN K, A71 KOTOPHIX BO3-
MOYKHO TOIIafilaHue PacCMAaTpPHBacMOH TOYKH B 30-
HY PaclblICHHU.

Jns peanruszanMM OIHCaHHOrO Meroza Oblia
paspaboTaHa NporpaMma Ha BCTPOEHHOM S3BIKE
MIPOrpaMMHpPOBAHUA CHCTEMbI KOMIIBIOTEPHOH all-
reOper MathCAD. Pe3yneTaThl pacdera IpHBENE-
Hbl Ha pHC. 1. CrnuiomHas KpuBas COOTBETICTBYCT
pe3ynbTaTaM, MOMYYCHHBIM YaCTOTHBIM METOAOM.
KpecTtoobpasHsic MapKepbl COOTBETCTBYIOT pe-
3yJbTaTaM, KOTOpbI€ NONY4YEHBI NYTEM DPacdcTOB
[0 AIrOPUTMY, IPUBEACHHOMY B [2].
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Puc. 1. Pe3ympTarsl pacyeTra NIOTHOCTH PaclpeneneHHs
JaCcTHI Pa3NHYHBIMH METOZaMK

Pacuer 6bIn BEINONHEH AT CHENYIOI(MX 3Ha-
YEHUH NapaMeTpoB;

e paguyc aucka R =150 mmM;

® paziMycC 30HBI pacnbuieHus 7 =10 Mym;

¢ CKOpOCThH TIEPEMENICHMI CONJIA PaCIbLIH-
TENBLHOTO YCTPOHCTBA v, = I MM/C;

® YIJI0Bas CKOPOCTH BPAIlleHHs JHCKa 0, =10 ¢
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W3 ananu3a npUBEICHHBIX Ha PUCYHKE JaHHBIX
CAERYET, 4TO pEe3ynbTAThl, MONY4YEHHBIE NyTEM
pacyeTa pa3nMYHBIMH METONAaMH, COBHAJAIOT C
BBICOKOH TOYHOCTBIO.

Jnd aHanu3a ycnOBMII paBHOMEPHOCTH HAIIbI-
JICHHJ PacCMOTPHUM TOYKY IOBEPXHOCTH IHCKa C
YTIIOBOH KOODIMHATOH @,, PAaBHOH B HayalbHBIH
MOMEHT BPEMEHH KOOpIMHATE LIEHTpa 30HBI pac-
neuicHHA. [lonoxum 1Uid onpeneneHHOCTH @, =0

u BBegeM obo3HaueHue p(p)= p(p,0). Han-

CTpOYHBIH 3HaK OymeM B HadbHEHIUEM ANA TPO-
CTOTHI OIYCKaTh.,
Oynxins p(p) MOXeT ObITH NpPENCTaBNEHA B

BHIE
u
Pe)=2r,0, @
Jj=1

rae p;(p) — UpHpauICHHE MUIOTHOCTH pachpene-

JeHHs yacTul B Touke (p,0), BOZHHKAIONIEE IIpU
J-M TEpeceUeHMH 30HBI PACBUIEHHS COOTBETCT-
BYIOLUIMM I3TOH TO4YKE pagmycoM; M’ UpHHH-
Maer 3HayeHHe M +1 B cioydae, Koria
(N-N,(M))oAt <31/2, B TUPOTHBHOM Ciyuae
M' npunumaer 3Hauenne M +2.

Qyukuud  p;(p) Moryr ObiTh NPHOAUKCHHO
PaccUUTaHbBl YAaCTOTHBIM METONOM, TaK € KaK H
cymmapHag ¢yHKOHA pacnpenencHus. [Ipu sTom
pacyeT MOXHO TPOM3BOIMTH TONLKO IJIA TE€X TO-
YyeK, KOOpOHUHATA P KOTOPBIX YIOBJIETBOPACT YC-

JIOBHKO

R—2r-—MSpSR—-—2—n—v‘—(}——l), )
® ®

TaK KaK B JpyTHX Toukax ¢ynxkims p;(p) Oyzmer

PaBHa HyJIIO.
[Ipennonaras npoBeNeHHE PacueTOB C NpPHME-

HeHHeM 1nporpammuoro npoaykra MathCAD,

NpeICTaBUM 4YacTOTHblC Qynkumu f;(p), COOT-

BETCTBYIOIIHE (PYHKuMAM p;(p), COBOKYMHOCTS-
MH HX OTCueroB f; ;= f;(p; ;). na sroro paso-

6beM MHTEpBaJ 3HAUCHHH KOOPAHHATHEL p, OmLpe-
JeneHHbI ycnoBueM (3), Ha m yacteil BENHYHHOM
Ap=2r/m u oupemenuM TOUKH IHCKPETH3ALMH

COOTHOIICHHCM

Pi =R-—iAp—M,

Becrhuk BHTY, Ne 3, 2006

Oyuxnuio p(p) Taxke NpeacTaBuM COBOKYII-
HOCTBIO €€ oTcueToB p, = p(p, ). llar muckpern-
3al{M IpuUMeM paBHbBIM Ap . Toraa Touku aMcKpe-
TH3auuK OyAyT ONPENeNAThCH COOTHOILICHHEM

Px =R—kApa

rie k TpUHMMaeT 3HauYeHHA OT Hyad 1o

2nv M +_2_r_ .
wAp  Ap

['paduxu pynkuuit p;(p) , paccuuTaHHbIC Yac-
TOTHBIM METOZIOM JJIS TEX )K€ 3HAYCHHH mapaMeT-

POB, YTO ¥ KPHBBIE, IPHBEICHHBIC HA PHC. 1, H30-

OpaxeHH! Ha pHC. 2.
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Puc. 2. Tpaduxu dynkunit p(p) A4S PasTATHBIX 3HAYCHHH /

MaxkcumanpHoe 3Hau€HHE j I IIPHHATHIX
3HaYeHHuH nmapameTpoB M’ =M +2 =208 . Kpusas
1 coorBercTByeT j=1;2—2;3-10; 4-20; 5 - 50;
6 — 100; 7 — 150; 8 — 205; 9 — 206; 10 — 207; 11 —
j =208. 13 aHanu3a KpuBHIX (pHC. 2) MOXHO cac-
JaTh CIECAYIOIINE BBIBOIBI:

1. Oynkmua p,(p) UMeeT MaKCHMYM, HE Mpe-
BoIaromui 50 % BenUYMHBI MakcHMyMa ¢YHK-
IHH p,(p), TaKk Kak IpH IEPBOM IEPECEYCHHH
30HBI paclbUIEHHA PagHyCoM IHCKA, COOTBETCT-
ByomuM Touke (p,0), 3TOT pamuyc mepecekaer
TOJILKO TIOJIOBHHY 30HBI PaCIIBUICHMA.

2. Ilpu ManbIX 3HAYCHHMAX j KpHBBIC (QyHKIHH
p;(p) HMCIOT CHMMETPHYHBIH XapaKTep H HPOHC-

XOIHUT MEIJIEHHBIH pOCT BEIHHYHHBI HX MAaKCH-
MyMa.
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3. Ilpy GonpLIMX 3HAYEHUSIX j KPHBHIE MPHOO-
PETAIOT aCHMMETPHYHBIH XapakTep U NPOHUCXOIMT
OLICTPBIH POCT BEJIMYUHBI HX MAKCHMYMa.

4. B cnyuae M'=M +2 oyukumst p,,.(p)
HMEET MaKCHMyM, MEHBIIMH BEIHWYHHBl MaKCH-
MyMma GyHKIMHM p,,._,(p), TaKk KaKk B 3TOM Cliydae
IPU TIOCIEIHEM TEPECEYEHHH 30HBI PACIbLICHASA
pagdycoM JIMCKa, COOTBETCTBYIOIMM TOYKE
(p, 0) , aTOT pamuyc mepeceKaeT MEHBIIE MOJIOBH-
HBI 30HBI PacCIIbUICHHS.

5. B cnywae M'=M+1 ¢yukuus p,,.(p)
HMEET MaKCHMYM, NPEBHIIIAON[HI BETUYHHY MaK-
cumMyMa GYHKUMH p,.,(p), TaK KaKk B 3TOM CIy-
4ae IIpH IOCHIEAHEM NEepPECEYCHHUH 30HEl paclblie~
HHA PaJMyCcOM JHCKA, COOTBCTCTBYIOIUHM TOYKE
(p, 0), oTOT pamHyC MOJHOCTHIO MMEPECEKAET 30HY
PacCHbUICHHS.

BenuuuHy M' MOXHO CUMTaTh paBHOH M + 2,
ecnu B cnydae (N —N,(M))wAt <3r/2 mnono-
XKHTb p,,.,(P)=0 11t Bcex 3HaueHHH NEepeMeH-
HOH p.

Pacuet cymmapHOH GyHKIMM pacnpeeNeHus C
UCTIONIB30BaHUEM 3aBHCHUMOCTH (2) IPOHM3BOXUICH
no Qopmyie, noayyaeMoi H3 3TOH 3aBHCHMOCTH
myTeM npuMeHeHus Qopmynsl THna (1), cBs3bl-
Batowel Gpynxkuun p;(p) ¢ dynxkumwsmu f;(p), u
NOCIIEAYIONIEH THCKPETH3ALNH

o= v, At jmax(k}
kT HUEIY
S(R=2r) jjw
3necy jo (k) m j . (k) — MuHMManbHOe u
MaKCHUMaJibHOE 3HAYCHHS BEIHYMHHI j, JUI1 KOTO-
pex p;(p,)=0, i(j,k) — 3HaucHHe MHHEKca i,

Ui KOTOPOTO Py, : <Py Sp; ;.

Pacuer mokaseiBaeT, 4TO TpadMK CyMMapHOH
GbyHxuuM pacnpenencHus, HOCTPOEHHEIH Ha OCHO-
BE 3aBHCHMOCTH (1), COBHIaZiaeT C BHICOKOM TOYHO-
CTHIO ¢ TpadHKaMH, IPUBEACHHBIMH Ha PHC. 1, 4TO
MOATBEPXIACT NPAaBUIBHOCTh METONUKH pacyeTa,
OCHOBaHHOM Ha IPMMEHEHHH 3aBHCUMOCTH (1).

PaccMoTpuM BO3MOXHOCTH pealiU3aludH pab-
HOMCPHOTO paclpenesIcHHs YacTHI 3a CYET yIpaB-
JICHHSL PacXofOM CYCIeH3MH. Jlna 3TOro ycraHo-
BHM CBA3b OTCYETOB GYHKUMH p(p) C OTCYETaMH

¢ynkumid f;(p) B ciIydae mEepeMEeHHOTo pacxoza

cycrncH3un. C 3TOH Lenbio BHIBEAEM NPHOIMKCH-
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HO€ BHIpaXKeHHe A1 GYHKIUH ITIOTHOCTH pacmpe-
JIeTICHHS.

KonudecTBo 4acTul, HambUICHHKX Ha MAalbld
JMEMEHT TOBEPXHOCTH JUCKa C IUIOLIAJBIO
dS = pdpd@ , MoxxeT ObITh IPEACTABICHO PHOIH-

JKCHHBIM BBIDAKCHUEM

M+1

N(p)=pAdS 3 v )f;(0), (&)
j=

roc Tj=

(-1 i
———— — BpEMH4, 3a KOTOpPOE€ JUCK CO
o

Bepiaet j — 1 060poToB.
3mech HCMONB3YETCs! NOMYILEHHUE, YTO PacXon
CYCIIEH3UH OCTaeTCs IPAKTHYECKHU NMOCTOAHHBIM Ha

NPOTsUKCHHM MHTEpBaia BpeMenu f;(p)As.

B TO ke BpeMs KOJIHYECTBO YacTHI MOXKET
ObITH ONIPEACIICHO BHIPAXKCHUEM

N(p)=N,p(p)dS, (5)

T
roe N, = pSJv(t)dt — obmiee KOIUYECTBO YaCTHII,
0
HaNLIEHHBIX HA NOBEPXHOCTH JTUCKA.
W3 conocrasieHus Boipaxenu# (4) u (5) mo-

TTYYIHM

A ) 0)
p(p)=—L% : (6)
Sjv(t)dt

JuckpeTH3upoBaB BhIpakeHHE (6) mo mepe-
MEHHOH P, NOJY4HM

Jmax (K)
WAL DM, fiijn
P = I ®) , ™
S_[v(t)dt
0
rae m; =v(1;)/w(0) — GespamepHbic BecoBbie
K02¢HULHEHTH!.

W3 anamusa (7) cnemyer, 94To B ClIydae HECTa-
IMOHAPHOTO Pacxo/a CYCIEeH3HUH PacyeT OTCYETOB
CYMMapHOH (YHKUMH PacpeneIeHHs] CBOJHTCA K
B3BCIICHHOMY CYMMHPOBaHHIO OTCYETOB (PyHKLHH
fi(p) . BecoBble ko3pdHuMEHTH nPONOPLHO-

HalbHBI OTcyeTaM (yHKIMH V(f), ONMHCHIBAIOMICH
3aKOH M3MEHEHHMSA pacxofia CyCIEH3HH BO BpEME-

Bectuuk BHTY, Ne 3, 2006
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HH. KoadduuueHT npornoprHoHanbHOCTH Xapak-
TEpPH3yeT PAaCXOX CYCIIEH3HH B Ha4allbHBIif MOMEHT
BPEMEHH H MOXeT ORTh BHIOpaH NPOH3BONBLHBIM
obpa3oM.

Cnenyer oXuiath, YTO €CIH MAaKCHMYMBI

bynxuuit  f;(p) Oyayr NpHHHMATH NIOCTOAHHOE

3HaYEHHE JJi1 BCEX BEIHYMH j, KpOME €AHHHMIBI H
M +2, To pacnpeneneHue yactiil OyxeTr NpaKTu-
4YeCKH DPaBHOMEDHBIM MO pajHyCy IHCKA, 33 HC-
KIIOYEHHEM KpaeBbIX 30H WupHHOH 2r. Omnepa-
U NpuBeficHnA QyHKuuH K o6meMy MakKCHMyMY
MOXET ObITh peain30BaHa C NOMOLIBIO CICXYIO-
X BECOBBIX KO3 GHUHEHTOR:

max j;,

e 2<j7<M:;
m;=| max f; ;’ J ’
1

®)
1 Jj=lwmj=M+2.

Ha puc. 3 uzobpaxeHa xpuBas 3aBHCHMOCTH
BECOBBIX KO3((HIHMEHTOB, ONpPENETICHHBIX BBIpa-
sxeHueM (8), or BemuunHH unzekca j. [pu pacuere
ObUIH NPHHATHEL T€ )K€ HCXOHHHIE AAHHEIC, YTO H
IIpU pacyeTe KPHUBBIX, IPUBEJEHHBIX Ha puc. 2.

W3 anannsa nmpHBeNCHHBIX Ha pUC. 3 aHHBIX
CIIELYET, YTO 3aBHCHMOCTB BECOBBIX k03¢ duuucH-
TOB OT BEIHYHHHI HHIAEKCA j, a CIICHOBATEIBHO, U
3aBHCHMOCTb DacXOHa CYCIIEH3HH OT BpEMEHH,
MOJKET CUMTAThCA THHCHHOH.

N
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Puc. 3. Kpusas 3aBHCHMOCTH BecOBBIX K0 HHIHEHTOB
OT BEIMYHHB! HHIEKCA j

Ha puc. 4 npusenen rpaduk vactoTHOR dyHk-
nun  f(p), TONYYECHHBIH TYTeM B3BCHICHHOTO

CyMMHpOBaHusA oTc4eToB dyHxumii f;(p) c Beco-

BbIMH K03ddHIHEHTaMH, onpeaencHHBIMH (8).
H3 anarmm3a rpadrmka cnegyer, 4TO 4acTOTHas
GYHKIMA TPHHHMACT NPAKTHYECKH IOCTOAHHOE

Becrruk BHTY, Ne 3, 2006

3HaYeHHe Ha BceH obmacT ONpeneneHMs, 3a HC-
KIIOUEHHEM KpaeBBIX 30H IUHMPHHOH 2r =20MM.

DTO CBHIETENBCTBYET O TOM, YTO NPH JHHEHHOM
3aKOHEe M3MEHECHHA pPacXoia CYCIEH3HH BO BpeMe-
HH Oynmer obecneyuBaThCsd MPAKTHYECKH paBHO-
MEpHOe paclpelelcHHe YacTHI| IO MOBEPXHOCTH

AHUCKaA.
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1,010
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o il 4 L] (-] 100 10 140, 160
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Puc. 4. Tpadux yacroTHo#t dyHKIHE f(p) , NOTydcHHRIH
TIyTEM B3BELIEHHOTO CYMMUPOBaHHA

Crnenyer ydects, YTO 3aBHCHMOCTH (4) HOCHT
NpHONMIKEHHBIH XapaKTep, IO3TOMY IOCTPOEHHBII
Ha ee ocHoBe Ipaduk (pHc. 4) MOXET HEROCTATOY-
HO TOYHO OIIMCHIBATH XapakTep paclpele/icHus
YacTHIl NpH H3MCHECHHH DAacXoma CYCIICH3HH IO
JINHEHHOMY 3aKOHY. {1 BBIICHEHHS DEanbHOIO
xapakTepa QyHKIHH pacnpeAe/ieHHs HEeoOXOnHMo
MPOM3BECTH €€ YTOYHCHHBIA pacuer. C o1oH we-
JBI0 3aMEHHUM TNpPUONIDKEHHYIO 3aBHCHMOCTB (4)
TOYHBIM BBIDAKCHHEM, B KOTOPOM YHUHTHIBACTCA
H3MCHEHHE PacXOha CYCIEH3HWH 3a BpeMs HpeObl-
BaHMS TOYKH B 30HE PacIbUICHHA:

Ma172(P)

NE)=pdSY, [voyd. )

J=114(p)

3pece T,,(p) H T;(p) — MOMCHTH BPEeMEHH,

COOTBETCTBYIOLIHE BXxoxy Touku (p,0) B 30HY
pacnlbUICHHA H €€ BBIXOAY H3 30HBI PaclbIICHHA
IIPH j-M TIEpECEUYCHHH 30HBI PacIbUICHHMA COOTBET-
CTBYIOIIHM 3TOH TOYKE paJiiyCcoM.

3ampieM 3aKOH H3MCHEHUA PacXoja CyCICH-
3HH BO BPEMCHH B BHJIE

v(t)=v(0)—kt.

Torna, BHINONHAS HHTEIPUPOBAHHE B BHIPAXKE-
HuH (9), nomyyuuM
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Hpubopocmpoenue. Hudopmamuxa

1’]@\«):1: =50~k - 6O k@)=

()
= L [200) ~ k(T 0) + T PV I T (P) ~ TP =
(10)
. { JIOL p<p>j o

W3 ananuza Beipaxkenudt (9) u (10) cuenyer,
YTO B ClIy4ae YTOYHEHHOTO pacyeTa BHIpaXKEHHE
(7) npuHuMaeT BUX

Jrmax (F)
W(0)As Z"'Ii, LY,
—_ -] =j min (k )
b = T >
S [ty
0
IZic BEeCOBbie KOX(D@UIMEHTH ONPENEIAIOTCS N0
popmyne
TalP; ) + 10 )
2
= W0) - (1)
—1— k, tjl(pi,j) + Tiz(Pi,j)
w0) 2 '

VYTOYHEHHBIH PAacyeT YaCTOTHOM (YHKIMH Bbl-
TIOJMHAJNICSL IIyT€M B3BEUIEHHOTO CYMMHPOBaHHS
orcueToB dyHkuuit f;(p) c BecoBhIMH K0dpdH~

uHeHTaMu, onpeacneHHuMU (11). OtHomienue
k,/v(0) B (11) Baruncnsnocs no hopmyne

kv = l_nM+l

wo) T
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rje BecOBOH KO GHUIUENT 1),,,, ONpEAEILUICA MO
KpHBOH, IPUBECHHON Ha pHC. 3.
Tﬂ(pi,j)“’"sz(p.',j)
2

C NOMOLIBIO CIEHHAILHO pa3pabOTaHHOH Ipo-
rpaMMBbl. PesynbraThl yTOYHEHHOrO pacdera yac-
TOTHOH (DyHKUIHH H300paxkeHHl Ha pUc. 4 B BHIE
KpecTooOpasHBIX MapkepoB. M3 comocTaBieHHs
pe3y/IbTaTOB NPHOIMKEHHOTO M YTOYHEHHOrO
pacueToB CIERYET, YTO pealbHOE pacHpeRciIcHHE
YaCTHL, BO3HMKaIONlee IIPH H3MEHEHHH pacxoja
CYCTIEH3HH MO JTHHEHHOMY 3aKOHY, NEHCTBUTEILHO
HMeeT XapakTep, OJH3KUH K pABHOMEPHOMY.

Benuannp OIpeNeIIUINCh

BBIBO I

Taxum oOpa3oM, Ha OCHOBe pa3paboTaHHOH
MaTeMaTHYeCKOH MOJEIH MOKa3aHO, YTO PaBHO-
MEPHOCTh HAHECCHHS NMOKPHITHH Ha MOBEPXHOCTH
OeTajiedl THIa THCKOB MOXeT OBITh oOecmeueHa 3a
cYeT JIMHEHHOTO M3MEHEHUs pacxoma HambUIieMo-
FO BEILECTBA BO BPEMEHH.
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