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Llenvto pabomei sensemcsa paspabomka umuma-
YUOHHOU MoOenu npouecca pacmsixeHus u paspeiea
ny4yka OOHOPOOHbLIX BOSIOKOH OIS OUEHKU B/USIHUS
PU3UKO-MEXAHUYECKUX C80LICM8 80/I0KOH HA HEO0-
HOBPEMEHHOCMb UX paspei8a u O/ 803MOMHOCMU
nocnedyrouezo UcnoibL308aHuUs NoyyeHHol Modenu
npu Npo2HO3UpOBAHUU NPOYHOCMHbLIX XApakmepu-
CMUK npsixU.

llpogedeHo  UMUMAUUOHHOE  MOOEUPOBAHUE
npouecca pacmsxeHus U paspeiéa Nyyka 0/10KOH
Ha 0CHOB8E OaHHbIX 0 pACMSIHEHUU e0UHUYHbIX 80-
JIOKOH. B pe3ynsmame uccnedo8aHuli ycmaHo8eHo,
umo CywecmeeHHoe 8/usHUe Ha Gopmy Ouazpamm
pacmsxeHus okazeleaem KoagouyueHm sapuayuu
Nno omHocumenbHOMy yONUHEHUI, C Y8eIUYEHUEM KO-
mopoeo pa3pei8HAs HA2PY3KA NyYKA BOJIOKOH yMeHb-
waemcs, nosHoe YyoNuHeHUe, coomsemcmeytoliee
pa3pbIBHOU Hazpy3Kke NyYKad, yMeHbWwaemcs U 803pac-
maem Ha4yanbHbIG Modysb ynpy2ocmu.

3agada NpoeKTUPOBaHMUS MPOYHOCTHBIX Xapak-
TEPUCTMK NPOAYKTOB MPAAMIbHOIO MPOM3BOACTBA
ABNSIETCS OAQHOWM M3 IMaBHbIX 3afa4, NOCKO/bKY Mo-
KaszaTe/lb pa3pbiBHOM Harpysku nosBonseT ocylle-
CTBAATb KOHTPO/Ib KayecTea MpPOM3BOACTBA M pac-
CUMTbIBATb PA3pbIBHbIE XapaKTEPUCTUKM TKaHe [1].

CywecTBytollME METOAMKM MPOTHO3MPOBAHMS
MPOYHOCTU OCHOBAHbI Ha WMCMOJb30BAHUM 3MMU-
pUYECKMX MOAENeH, OTpaalowWwmx pesysbraTbl
3KCMEPUMEHTA B KOHKPETHbIX MPOM3BOACTBEHHbIX
yCII0BUSIX, TMB0 TEOPETUYECKUX MoLener, obnacTtb
MPYMEHEHMS KOTOPbIX OTPaHUUYMBAETCS CIOXKHOM
CTPYKTYpO# M MCMO/Ib30BaHMEM NapaMeTPOB, CI0XK-
HO OMpemensiemMbiXx B peasnbHbiX yciosusax. Kpome
TOr0, MCMOMb3YIOTCS MOMY3IMMUPUYECKME MOLENM,

YOK 677.017.31

ABSTRACT

FIBER BUNDLE, EXTENSION OF THE FIBER BUN-
DLE, BREAK OF THE FIBER BUNDLE, IMITATING
MODEL, DEFORMATION, DIAGRAM OF AN EXTEN-
SION, LOAD-ELONGATION CURVE, COEFFICIENT OF
VARIATION

The most important mechanical properties of
fibers are their tensile properties under forces and
deformations applied along the fiber axis. Of these,
the simplest to study experimentally is the elonga-
tion and finally the break.

The behaviour of an individual fiber under a
gradually increasing applied force is completely ex-
pressed by the load-elongation curve with its end-
point breakage. An advantage of a bundle test is that
it takes account of variability, which influences on
yarn strength.

As a result of the analytical researches imitating
model of extension and break of the fiber bundle was
developed. It was found that the coefficient of varia-
tion of elongation at breaking affects on the form of
the diagram of extension of the fiber bundle.

KO3 DOUUMEHTbI KOTOPbIX MMEKT OnpeaeneHHbIN
du3nuecknit cmbicn. OfHaKo Ang mMx MonyvyeHus
HeobxoaMMo npoBefeHWe 6OoMbLWIOro KOMYecTBa
3KCMEePUMEHTOB.

Hosenwmne MHGOPMALMOHHbIE TEXHONOMMK MO3-
BONIAOT Boniee TOYHO NMPOrHO3MPOBATbH MPOYHOCT-
Hble XapakKTEPUCTUKU MPOAYKTOB MNPSAUIIbHOTO
npou3BoacTBa. [103TOMy cO3paHMe COBPEMEHHOM
METOAMKM MPOrHO3MPOBAHMS, OCHOBAHHOM KakK Ha
TEOPEeTUYECKOM, TaK M Ha IKCNEPUMEHTANIbHOM Ma-
Tepuane C NpUMeEHEHWEM METOA0B KOMMbIOTEPHOIO
MOLENNPOBAHUS, SBNSETCS aKTyalIbHOW HAY4YHOW U
NPaKTUYeCKOn 3a4a4en.

Llenbto pabotbl gBnsgetcs pa3paboTka mMatema-
TUYECKOM MOLEeNu NpoLecca pacTsXKeHUs U paspbl-
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Ba My4YKa OAHOPOAHbIX BOOKOH A/ OLEHKU BNUS-
HUS HU3MKO-MEXAHUYECKMX CBOMCTB BOJIOKOH Ha
HepaBHOMEpPHOCTb MX pa3pbiBa. BeinonHeHnne no-
CTaBNEHHOW 33a/iauu MO3BOMUT B AaNbHENMLLEM WC-
Mo/1b30BaTb NOYYEHHYH MOAENb MPU NPOrHO3UPO-
BaHMM NPOYHOCTU NPsHKK. Micnonb3oBaHue mMeTona
MMUTALMOHHOTO MOLENMPOBAHMS UCMbITAHWUI faeT
BO3MOXHOCTb NPeACTaBUTb U3yYaeMblid NpoLecc B
LLe/IOM U HalTK obLiMe 3aKOHOMEPHOCTM.

HedopMupoBaHme nyyka BONOKOH MPOUCXOAUT
no 3aKOHOMepHOCTSM, 61M3KMM K pedopMunpo-
BaHWIO OTAE/bHbIX BOMOKOH [2]. OpgHako mexay
3TUMM 3aKOHOMEPHOCTSMU UMEKTCS U Pas3nnuug,
onpenensemMble pasnnuymMsaMu B CBOWCTBAX U pacno-
JIOXXEHUM BONIOKOH B Nyyke U GPUKLMOHHBIM B3au-
MOAENCTBUEM MEXAY HUMMU.

B pabote MMepenenknHa K.E. [2] npuBeneHsb!
AMarpaMMbl  PacTSXKEHUS  OTAENbHbIX BOJIOKOH,
yCpeaoHeHHas auarpaMMa MX pacTsKeHus U Aua-
rpamMMa pacTSKEHUSI MyyKa HeB3aUMOAENCTBYHO-
WMX APYr C APYroM BONOKOH. [lnarpaMmma pactsixe-
HWS MyYKa pacrnonoXeHa HUXKe, YeM yCpefHeHHas
[varpaMMa OTAENbHbIX BOMIOKOH, €e HayanbHas
YyacTb COOTBETCTBYET 6onee HU3KMM 3HAYEHWUSIM
moayns nedopmaumn. CywecTBEHHbIM OTAMYMEM
AMarpaMMbl pacTSKEHUS My4YKa BOMIOKOH ABNSETCS
HanuymMe NpaBOM HUCXOASLEN BETBM, 3aBUCALLEN
OT HEepaBHOMEPHOCTU AedOpPMUPOBAHUS U pa3py-
LEeHMS BOMIOKOH. MakCMMyM AuarpaMMmbl pacTsxe-
HUA NyuKa (0,;) PACNONOXKEH HUXKE, YEM BESMHMHA
CpefHero paspyLllaloWero HanpskKeHus BOJIOKOH
(05). 3TO pasnnumne yunTbIBAETCA KO3DOULMEHTOM
MCNOb30BaHMs NMPOYHOCTU BOJIOKOH B MyYKe:

o
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o-B
BennunmHa  koadpduumeHTa  MCNONb30BAHMA

NMPOYHOCTV BOJIOKOH B MyYKe BCEraa MeHblue eau-
HMLLbI U CYLLECTBEHHO 3aBUCUT OT XapaKTepa ux ae-
dopmMupoBaHua 1 paspyeruns. ObblyHO Ang nyyka
BOJIOKOH MM HEKPYYEHOM KOMMNEKCHOM HUTKU OHa
3aknovaetcsa B npegenax ot 0,6 go 0,95.

CymmapHag pabota nedopmMmnpoBaHus Ao pas-
pbiBa OTAENbHbIX BOIOKOH M MX My4ka pasHbl. Cnea-
CTBMEM 3TOrO SBNSETCS PaBEHCTBO NMoWanen nosa
KPUBbIMU A1 YCPEHEHHOW AMarpamMMmbl pacTske-
HUS BOJIOKOH M NyuyKa.

lMpouecc pacTskeHWs BOOKOH U HUTEI XOPOLLO
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OMWCbIBAETCS AMarpaMMaMu pacTSHKEHUS, HA OCU
abcumcc KOTOPbIX OTKIAAbIBAKOTCS 3HAaYeHus abco-
JIOTHbIX UM OTHOCUTENbHbIX YAJMHEHWUI, @ HA OCU
OpZIMHAT COOTBETCTBYHOLLME MM Harpysku (Hanps-
XeHus).

P 1 3

&

PucyHok 1 - Kpusbie pacmsiyeHus paziudHslx munos

M3 Bcero MHOroobpasms KpuBbIX PaCTSIXKEHUS
MOXHO BbIAENNTb TPM OCHOBHbIX TMNA [3]:

. ™R 1 - TakKMM BOMIOKHAM U HUTAM MpUcy-
Wy Hebonblmne fedopmMaummn Npu BbICOKOW MPOY-
HOCTW, 3/1eMEHTbl CTPYKTYpPbl OTHOCUTENIbHO XOpO-
LU0 OPUEHTUPOBAHDI;

. ™R 2 - TUMUYHBIM SBASIOTCA BonbLine
PaCTSHXXEHMS U Pa3fIMyHble NPOYHOCTU, B 3aBUCUMO-
CTW OT CTPYKTYpbl;

. ™n 3 - o6pa3oBaHMe KPWBbLIX 3TOrO
TMNa 0byC/I0BNEHO TeM, YTO B Hayase pacTsHKeHUs
NPONCXOAMT OPUEHTALMS CTPYKTYPHbIX 3NEMEHTOB,
a 3aTeM paspylieHue CNoXuBLIeKcs n obpas3oBa-
HWe HOBOM CTPYKTYpbl, NpU KOTOpOW AedopMaLms
CUIBbHO YBENNYMBAETCA.

[lns BONOKOH M HUTEW, COCTOSALLMX U3 LLeNIIIO-
3bl (HaTypanbHbIX U YNPOYHEHHbIX MCKYCCTBEHHbIX),
XapaKTepeH NepBbli TUN KPUBbIX PACTKEHUS, ANS
LenKa, WepcTi U MpOCTbIX UCKYCCTBEHHBIX — BTO-
por TN, a ONS pS8a XMMMUYECKMX — TPeTuh Tun
KPVUBBIX.

MaTeMaTuyeckoe onpeneneHve 3aBUCUMOCTU
Harpysku (HanpsbkeHus) OT MPUSIOKEHHOro abco-
JIOTHOTO MSIM OTHOCWUTENbHOMO YAJMHEHWUS MO3BO-
JUT MOAENMPOBATb KPUBbIE PACTSXKEHUSI BOMOKOH
pas/IMYHbIX TUMOB, YTO AACT BO3MOXHOCTb B Noc/e-
foyloueM npoBOAMTb MOAENMPOBaHMWe npoLecca
PacTSXXEHMS U Pa3pbiBa My4YKa BOJOKOH.

B 6onbwuHcTBe cnyvaeB AedopMaLMOHHbIE
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TEXHONOMUA WU OBOPYAOBAHME NEFKOM MPOMBIWIEHHOCTU U MALIMHOCTPOEHUS

CBOMCTBA TEKCTUbHbIX MATepManoB OLEHUBAT-
CS Ha OCHOBAHMM 3MMMPUYECKOTO aHaNM3a 3KC-
nepuMeHTanbHbIX AaHHbIX. HO, kak moka3sbiBaeT
NpaKTUKa, AAHHbIM METOoA, UccnenoBaHus obnana-
€T pAAOM CYLLeCTBEHHbIX HELOCTATKOB, K KOTOPbIM
OTHOCATCS OTCYTCTBME dM3MYecKoro 060CHOBaHMS
nony4yaeMbiX 3aBUCUMOCTEN U DU3NYECKOTO CMbIC-
Nla OTAENbHbIX KO3(PDMLUMEHTOB MOAenen, a Takxe
3HauMTE/NbHbIE BPEMEHHbIE 3aTpaThl MO 3KCNepu-
MEHTaNbHOMY OMNpeLeneHno NapaMeTpoB Nosyya-
eMblx Mogenen.

C Lenblo UCKIKYEHUS BbILIEU3NOXEHHbIX HEAO-
cTaTkoB Mogenei npodeccopom KysHeuoBbiM A.A.
B paboTe [4] 6bina npennoxeHa yHMBepcanbHas
MaTeMaTuyeckas MoAesb ClefyLLero Buaa:

e @)

rLe o — HanpshkeHue, BO3HUKAKOLLee Npu pacTsxe-
HWUKW BONOKHA (HUTK), [1a; € — OTHOCKTENbHOE YANU-
HeHwe; b,, b, b, - napameTpbl MOAENN.

B pabore [5] onpeneneH dumanueckuin cmoicn uc-
nonb3yembx B MOZeNM napametpos. apametp b,
XapaKkTepusyeT ynpyrue CBOMCTBA BOMOKHA (HUTW)
Npu pacTshkeHWn, napameTp b, xapaktepusyer nna-
CTUYeCKMe CBOWCTBA BOJIOKHA, napameTp b, xapak-
Tepu3yeT yNpoYHsoLLME CBOMCTBA BOMIOKHA:

Tp=On _ Ao, o)

Ep

roe o, - YCNOBHbIM Npeaen ynpyroctv UAu Hanps-
YKeHue, Npu KOTOPOM Mpou3oLLio 6bl paspylueHue
abcontoTHO ynpyrow HUtK, Ma; €, = OTHOCUTENbHO®
paspbIBHOE yaNuHeHue, %; Ey - YC/I0BHbIM MOLYNb
ynpyroctu, la; o,, - yCioBHbIA Npeaen nnactuy-
HOCTM MW HaNpsBKEHME, MPU KOTOPOM MPOMU30LLIO
6bl pa3spyweHue He ynpouHsawuwencs Hutu, Ma;
Oypp — YCNOBHbIM Mpefen ynpoYHeHUs BOMOKHA
(1K), Ma; 0, — paspbiBHOE HAMPSXKEHWNE BOJIOKHA
(HuTM), Na.

C uenblo onpefeneHns YMCNEHHbIX 3HAYEHWUW
napamMeTpoB MoAenu bo, bl, b2 019 uccnenyemblx
00pa3L0oB BOOKOH (X10MKOBOrO, NbHSHOrO, BMUC-
KO3HOro, Nonn3dupHoOro) 6bia MCNOMb30BAH CNeLm-
anbHbIvi nakeT Curve Fitting Toolbox nporpaMMHo
cpeabl MatlLab, koTopbiit no3BonseT nNpubanKaThb
[aHHbIe NpY MOMOLLM NapaMeTpUYecKUX MOLENEN.
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B KkauectBe MCXOAHbIX AaHHbIX BBOAWAMCH Mapa-
MeTpbl KPMBbLIX PACTSXKEHWUS PA3/MYHbIX BOJSIOKOH,
npuBeLeHHbIe B IMTepaTypHbIX UCTOYHMKAX [6, 7].
Mo 3TMM AaHHBIM MPOBOAWMNOCH MOCTPOEHUE AMa-
rPamMM pacTSHKEHUS U NPUBNUKEHME K HUM KPUBOW,
NMOCTPOEHHOM MO MaTemMaTuyeckonm mopenun (2), ¢
OJHOBpPEMEHHbIM NOAOOPOM NapaMeTpoB MOAENN.
KputepuemM TOYHOCTM Takoro npubnuxeHus cny-
WO 3HaYeHUe Ko3hduLmMeHTa geTepMmHaLmmn R2,

B Tabnuue 1 npuBeneHbl 3Ha4eHMUs NapamMeTpoB
by, b,, b, LN Pa3NMYHbIX BUAOB BOMOKOH, a TaKxXe
Pa3pbiBHOE YANMHEHWE £, W Pa3pbIBHOE HaMpske-
HU1e 0, NONyYeHHbIe U3 CNPABOYHMKOB.

[lng BO3MOXHOCTM MOLENIMPOBAHUS AMArpaMM
PaCTKEeHUS 019 CNYYaMHbIX 3HAYEHUI Pa3pbIBHO-
ro YOJIMHEHUS U Pa3PbIBHOTO HaMpSXXeHWUs MOXHO
NPeLNoXnTb MCNONb30BaHWE MACLUTAOHbIX KO3(h-
duumeHToB. B 3TOM Cnyyae MateMaTuyeckoe Bbipa-
XeHue (2) byneTt MMeTb Cefyownii BUA:

1 K, &

By S| —— 0B B (R e Y| (4
Po ‘Kl bn"'bl'Kz'gpo 2( 2 n.-) , (4)

Tae &,, — C/lyd4anHoe (3a4aBaeMoe) paspbiBHOE
yANMHeHue, %; 0, — ClyyaiiHoe (3aaaBaemoe) pas-
pbiBHOE HanpsxeHue, Ma; K, , K, - macwTtabHble
KO3 DULMEHTDI:

K, = .*K == (5)

TAe &, — TabNMYHOE 3HAYEHWE Pa3PbIBHOIO YA/M-
Henus, %; o, — Tab/IMYHOE 3HaYeHWe paspbIBHOMO
HanpsxeHus, MNa (tabnuua 1).

Ha ocHoBaHuu dopmynsl (4) no AaHHbIM Tabnu-
ubl 1 MOryT 6bITb MOCTPOEHBI KPUBbIE PACTSKEHUS
NpY PasinYHbIX 3HAYEHWUSX PA3PbIBHOMO yAJIMHE-
HWS M Pa3PbIBHOIO HAMPSHKEHUS.

Ha ocHOBaHMM MONyYeHHbIX [aHHbIX O pas-
pbiBE €OMHWYHBIX BOJMIOKOH Obina pa3paboTaHa
nporpamMma Mo MOAENMPOBAHUID paspbiBa MNy4ka
BOJIOKOH.

B okHe «[laHHble» ocywiecTBnseTcs BBOA Na-
paMeTpOB: KOJIMYECTBO BOJIOKOH B nyuke (copep-
XaHue), TUMN BOJIOKOH (X/IOMKOBOE, BUCKO3HOE,
NbHAHOE, nonuadupHoe), TUM U nNapameTpbl Cy-
YarMHOro pacnpeneneHuns 3HayeHur paspbIBHOMO
YOJMHEHUS M Pa3pbIBHOM HArpysku (MOCTOSIHHOE
3HayeHuWe, HOpMasbHbIM 3aKoH 1 Belibynna).
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Tabnuya 1 - Xapakmepucmuku paspsiga u napamempsl Mooesu 015 pasiuyHblix U008 80J0KOH

Tun BONOKHa €,, % o, " 10’Ma | b,, 107 Na* | b,, 107Na* | b,,*10"Na R?
Xnonkoeoe 5,2 35,8 0,07108 0,09457 0,9784 0,9976
BuckosHoe 27,5 28,5 0,3864 0,03122 0,008134 0,9994

JbHsaHOE 3 76,8 0,07713 0,0481 6,859 0,9958

MonuadupHoe 21 55 0,014 0,013 0,9983
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PucyHok 2 - OkHO 86000 OaHH®bIX 07151 MOOE/IUPOBAHUS
npouecca pacmsxeHus

Mo OKOHYaHWKM BBOAA AAHHBIX NO HUM CO343eT-
€S My4YOK BOJIOKOH M MPOBOAUTCS MOAENNpOBaHME
ero paspbiBa. [locne BbiNOSHEHWUS HEOOXOAUMBIX
pacyéToB BbIBOAMTCA KpUBas pa3pbisa. [log rpadu-
KOM YKa3bIBaeTCsd MakcuMmanbHoe ycunue (Pmax),
NPUNOXEHHOE K MY4YKy WM COOTBETCTBYIOLLEE €ero
pa3pbIBHOM Harpyske, U yAJIMHEHWE, @ TaKXKe 3Ha-
YeHWs YOJMHEHUS U YCUIKS, MPU KOTOPbIX NPOM30-
Len paspbiB NOCAEAHEr0 BONOKHA.

Mo ocm abcumcc anarpaMMmbl pacTSKeHUs OT-
KNaaplBaeTcs yaNMHEeHWe B NPOLLeHTaX, N0 0CU Op-
[MHAT — NPUNOXEHHas Harpyska B cH.

B nporpamme BbINOMHAKTCS — Cnenylowme
OCHOBHble Ofepauun: COPTUPOBKA BOMOKOH MO
BO3PACTaHMIO UX PA3PbIBHOTO YAJMHEHMS; pacyeT
NMPUNOXEHHOTO K CEYEHUID YCUAUS, NPU KOTOPOM
NpOU30MAET paspbiB AAHHOrO BOOKHA; NOCTpoe-
HWe AMarpaMMbl PacTSHXKEHUS NO NOAYYEHHbIM AaH-
HbIM.

MockonbKy M3BECTHbI pa3pbiBHAs Harpyska M
pa3pbIBHOE YAJAMHEHWE KaX[Oro BOJIOKHA, pac-
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PucyHok 3 - Pe3ynbsmamel M0OenUpOBaHUS pa3pbiea
Ny4yKa X/s0NK0B8bIX BOIOKOH

1 - Kpueas pacmseHus Ny4ka 80/10KOH;

2 — 1oMaHas, coeQUHSIIWAas MoYKU paspsiea

npeneneHHble B COOTBETCTBMM C BbIOPAHHBIM 3aKo-
HOM, paCcCYMTbIBAETCS MPUIOXEHHAS K KaXKAOMY U3
HWX HArpyska, COOTBETCTBYHOLLAS OTHOCUTENIbHOMY
YOJIMHEHUIO MyYKa B AAHHbIA MOMEHT.

Harpy3ska, npunoxeHHas K nyuky, B Kaxablii Mo-
MEHT BPEMEHWU paBHAa CyMMEe YCWUWIA, NPUIOXKEH-
HbIX K Ka)XA0MYy M3 Hepa3opBaBLUMXCS BOSOKOH B
€ro ceyeHuu:

P-Y P, ©)

i=m+1

rae P, - ycunve, npunoKeHHoe K i-My BOJIOKHY; m
- KOIMYeCTBO Pa30pBaBLUMXCS BOMIOKOH; 1L — KONU-
4eCTBO BOJIOKOH B CEYEHUMU.

[na nonyyenus pesynbtata MOAENMPOBAHMS
[OCTaTOYHO paccyMTaTh Harpysky no gopmyne (6)
npu KaxaoM yaNuMHeHuM nydka 6e3 yyeta paso-
pBaBLUMXCS BO/IOKOH, TO €CTb TeX, Pa3pblBHOE YA/~
HeHue KOTOPbIX MeHbLLE TEKYLLEro YAINMHEHNS NMyy-
Ka. TakuM 0b6pa3oM MpoUCXOAMT MOLENMpOBaHue
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PaCcTSXXEHMS M pa3pbiBa My4ka BOMOKOH 334aHHOIO
™na.

MonyyeHHasi UMUTALMOHHAsA MOAENb NO3BONSET
onpefenuTb CTeneHb BAUSHWUS Bapuauum Mexay
BOJIOKHAMM MyyKa OTHOCWUTENbHOIO YAJIMHEHUS U
pa3pbIBHOM HArpysKu.

B xone mMomenvpoBaHWs BbISIBEHO, YTO Bapu-
auMU 3HaYEeHWI paspbIBHOM Harpysku, pacnpene-
NIEHHOM MO HOPManbHOMY 3aKOHY, HE OKa3blBaloT
BAUAHUS Ha HOPMY KPUBOW PACTMKEHMUS My4yKa M
CYMMapHYI0 pa3pbiBHYK Harpy3ky BOMIOKOH (pucy-
HOK 4). [pu n3MeHeHUn Ko3PuLMeHTa BapmaLmm
Mo pa3pbIBHOM Harpyske CVP ot 0 no 30 % Bapuma-
LM pa3pbiBHOWM HArpy3kM Myyka o0kasanacb He3Ha-
yuTenbHOM M coctaBuna 2,82 %.

CywecTBeHHOE BNMSIHME Ha (GOpMY Anarpamm
paCcTSXXEHMS OKa3blBaeT U3MeHeHne Ko3pduLmeH-
Ta BapualMM NO OTHOCUTENbHOMY YAJIMHEHUI0. B
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npouecce UMUTALUMOHHOIO MOAENUPOBAHUS BbisiB-
JIEHO, YTO C yBenu4yeHuneMm KoapduumeHTa Bapua-
un CV_ot 0 no 30 % paspbiBHas Harpyska nyuka
yMeHbLlanacb ot 516,79 cH po 237,88 cH (Bapu-
aums coctasuna 25 %). NonyyeHHas 3aBUCUMOCTb
npeacraeneHa rpadmyeckn Ha pucyHke 5.

KpoMme Bbllwecka3aHHOro, Npv U3MEHEHUU KO-
3¢duumnenta Bapuaunn CV_ n3meHseTca Hadanb-
HbIli MOZY/b YPYFrOCTU U MOJSIHOE YAJMHEHWUE NP
pa3pbiBe (PUCYHOK 6).

OTMeyeHo, YTo C yBenMYeHUeM KosappuumeHTa
Bapu1aumum No oTHocuTebHOMY yanuHenuio CV_ ot
0 po 30 % yron HaknoOHa KacaTenbHOW K KpWBOM
pacTsHKeHMS B Hayane KOOPAMHAT, COOTBETCTBYHO-
WM HavyaslbHOMY MOAY/0 YNpPYrocTu, yBennyunBa-
eTcsi B 1,3 pasa, a nosHoe yaMHeHWe, COOTBETCTBY-
foLLlee pa3pbIBHOM Harpyske ny4ka, yMeHbLUaeTcs C
6,2 0o 4,4 %.
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PucyHok 4 - BnusiHue Ko3gguyueHma sapuayuu no paspeigHoli Hazpyske Ha 8UQ Kpugol pacCmsmeHuUs ny4Yka
XJI0NKOBbLIX 80JIOKOH (Mamemamuy4eckoe OXuOaHue pa3pei8HOU Ha2py3ku 80/70kHA 5,2 cH; mamemamu4veckoe
0XUOAHUE OMHOCUMEeNbHO20 yonuHeHus 7,5 %, koagouuueHm sapuayuu no yonuHeHur 20 %): a - CVP =5%;

6-CV=15%8-CV =25%2-CV =30%
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PucyHok 5 - 3asucumocme paspbigHol Hazpy3Ku
nyyka X/0NKo8biX BOJIOKOH 0m Ko3@guuyueHma

sapuayuu  Nno  OMHOCUMENbHOMY — YONIUHEHUIO

(Mamemamuueckoe oxudaHUe paspuigHol Hazpy3Ku
gonokHa 5,2 cH; mamemamuyeckoe oxuoaHue
0MHOCUMENbHO20 YOnuHeHus 7,5 %)
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BbIBOLb!

1. Pa3pabotaHa mMopenb npouecca pactsxe-
HWS BOJIOKOH Pa3fIMYHbIX TUMOB (XJIONKOBOrO, BUC-
KO3HOTO, IbHSIHOTO, MONIM3(UPHOr0) C NOCTPOEHUEM
[marpamMm pactskenus. Mpu noMoLm NpuKNagHo-
ro naketa Curve Fitting Toolbox onpeaeneHbl na-
paMeTpbl YHMBEPCaNbHOM MaTemMaTM4yeckom mMoae-
. TNonyyeHHble 3aBUCMMOCTM HEOBXOAMMBI ANng
MOBbILLEHWUS TOYHOCTU UMUTALMOHHOIO MOAENUpO-
BaHWUS fedOPMMPOBAHMS My4YKa BONOKOH.

2. TlonyyeHa WMMMUTAUMOHHAs MopAeNb Mpo-
Lecca pacTKeHUs M pa3pbiBa MyyKa BOMOKOH Ha
OCHOBE [AHHbIX O PaCTSHXKEHWUM eAMHUYHBIX BOMO-
KoH. [poBesneHO wcCnenoBaHUE BUSHWUS Bapu-
auMu Mexnay BOJIOKHAaMM Myyka pa3pbliBHOW Ha-
rPy3KM U paspbiBHOrO YAJMHEHUS. YCTaHOB/EHO,
4TO CyLLECTBEHHOE BMSHWME HA (GOpMY AMarpamm
pacTMKEHUN OKasbiBaeT KO3IPDOUUMEHT BapuaLmm
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PucyHok 6 - BnusiHue ko3¢ guyueHma eapuayuu no 0mHoCUMmMensHoMy YOAUHEHUK HA 8UQ KpUBOU pacmsxeHus
NyyYKka x/10NK0BbIX BOJIOKOH (MamemMamuy4eckoe oxuoaHue paspei8HoU Haz2py3Kku 80/0KHA 5,2 cH, koagguyueHm
sapuayuu 20 %, Mamemamu4eckoe oxudaHue 0mHoCUMeabHo20 yonuHeHus 7,5 %:

a-CV =5%6-CV_=15%;6-CV_=25%;2-CV_=30%
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N0 OTHOCWUTENbHOMY YAJIMHEHWUIO, C YBEIUYEHUEM
kotoporo ot 0 fo 30 % pa3pbiBHas Harpy3ka nyyka
XJTONKOBbIX BOJIOKOH yMeHbLaeTcs oT 516,79 cH
no 237,88 cH, nonHoe yanuMHeHMe yMeHbluaeTcs
€ 6,2 1o 4,4 % v BO3pacTaeT HayanbHbIA MOAY/b
YNpYrocTu.

3. [onyyeHHas Moaenb MoXeT BbITb MCMONb-
30BaHa Npw JanbHEMWEM MpoBedeHMM paboT no
CO30aHUI0  METOAMKM MNPOrHO3MpOBaHUS  (HU3n-
KO-MEXaHWYECKMUX CBOMCTB NPSKM.
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