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MHOI'O®AKTOPHBIE NCCJEJOBAHUS ITPOLIECCA IPOMHUHA
JIBHSIHOM TPECTBL.

JI.B. MOYAJIOB, B.T". IPO3/10B, M.C. EHMH.
(KocTpoMcKoOi rocy1apCcTBEeHHbIH TEXHOJIOTHYECKNI YHUBEPCUTET)

B cTtathe npuBeieHBI pe3ybTaThl aHATN3a Mpoliecca MAThI Ha MsUTbHON MarinHe M-
100JI. KonudecTBEHHO OTIPEICIICHO BIMSIHUE BIAXXHOCTU U OTACISIEMOCTU TPECTHI, a
Tak)Ke TITyOUHBI 3aX0KIeHUS pudIiell Ha KaueCTBEHHbIE Pe3yJIbTaThl IpoIlecca
MSAThSI: YMUH U YMEHBIIICHUE TTPOYHOCTH.

1. OnpenesieHue pauOHAJBLHON ITyOMHBI 3aX0K1eHus1 puduieil npu MaJiou
HArpy3Ke Ha BepXHUil BaJjel|

[Ipouecc nmpoMuHa JIyOOBOJIOKHUCTOTO ChIPbsl JTOJDKEH MPOXOAUTH TaK, YTOOBI
NOJIYYUTh MaKCUMAaJbHbIA YMUH NMPU MUHUMAJIBHOW MOTEPE MPOYHOCTH BOJIOKHA.
YMEHBIIEHHE MTPOYHOCTH, BBI3BAHHOE Pa3pyLIEHUEM BOJIOKHA, BO MHOTOM 3aBUCHUT
oT BeIOOpa pexknMa 00paboTku (TIyOWHBI 3axX0XACHUS pudIeH, ycunus mpmKuMa
BEPXHEr0  Bajblla), BIAKHOCTH oOpadaTeiBaeMOW TPEeCTbl M  TOKa3aTens
OTZIENSIEMOCTH.

B Hacrosimee Bpemsi IIUPOKO HCIOJIB3YIOTCS aBTOMAaTU3UPOBAHHBIE CHCTEMBI
YIOPABJIEHUS TEXHOJIOTMYECKHMMHM NPOLECCaMH, B TOM YHCIE C HCIHOJIb30BAHUEM
HEUpPOHHBIX ceTed. JlIs HACTpOWKHM JaHHBIX CHCTEM HEOOXOJIUMO HMETh
PErpECCHOHHBIE MOJEIM, CBA3BIBAIOIIME CBOWCTBA CBHIPbS U PETYIHPYEMBIE
napaMeTpbl MAIMHBI ¢ KAYECTBEHHBIMU TOKa3aTesIMU Tpolecca. B cBsA3u ¢ 3TuM,
JUIA CO3JJaHMsI HEMPOHHOM CeTH OBLIN MPOBEACHBI TPU CEPUU IKCIIEPUMEHTOB.

[lenpto mepBOro sKCHepUMEHTa ObLIO MOJYYEHHE PErPECCHOHHBIX MOJENEH,
ONPEIEIAOMNX BIUSIHUE HA YMHH JIBHOTPECTHI B MPOLECCE MSAThSA CIEAYIOLIUX
(akTOpoB: rITyOUHBI 3aX0KIeHUS pU(IIEH U BIAKHOCTA MaTepHUaia.

B mnpouecce wuccnenoBaHUM MCIIONB30BAIM BaIbLOBYI0 MSUIBHYIO MaIlMHY

mapku M-100J1. OOuuii BuJ MsIIbHOM MaIllMHBI peCTaBIeH Ha puc. 1.



Puc. 1. OOumii Bua MstibHO# Mammabsr M-100J1

BKCHCpI/IMCHTBI INpoBOAHUIIM C MAaKCHMMAJIbHBIM W MHHHMAJIbHBIM 3HAYCHUCM

rIyOHHBI 3aX0KAeHHs prdIIeh Py MOCTOSHHOM Habope BaibIoB (Tad. 1).

Tabmma 1

XapakTepuCcTUKa MSUIbHBIX BaJIbIIOB

Ne msnpHON Yucno Hapyxubiit nnamerp | JlnanasoH perynupoBaHUs ITyOUHBI
napsl puduieit BAJIBIIOB, MM 3axXOKIeHUS pudIei, MM
1,2 12 118 0...12
3,4 14 117 0...12
5,6 16 118 0...12
7,8 20 117 0...10
9,10 24 118 0...8
11,12 36 118 0...5
13 IJIaIKAe 122 —

Tabnuiia HacTpoeK TITyOUHBI 3aX0K/IeHUs pudiel npuBeaeHa B Ta0M. 2.




Tabmumna 2
['myOuna 3axoxacHUS pUQIIeH IpH pa3HbIX PEeKUMaX HACTPOUKHU, MM

Ne msibHOM napsI

1,2 3,4 56 7,8 | 9,10 | 11,12 13
Tun HacTpOWKHU

MaxkcumanbHast rryOnHa

3aX0XK/IeHUs pudIeit 10 8,5 7,5 6 5 3 -

MuHuMmanbHas TIyorHa
3axoKJIeHUs pudIeit

JI7is BBITIOTHEHUS] SKCIIEPUMEHTOB OBUIM TOJATOTOBIEHBI OJHOPOJHBIE TOPCTH
apHOTpecThl Maccor 100,0£0,5 1. OmneITEI NPOBOAWIUCH, B  MIECTHKPATHOM
NOBTOPHOCTH. JIMHEWHAss MIOTHOCTH 3arpy3ku coctaBisia 0,33 kr/m. Matpuia
IUTAHUPOBAHUS OHKCIEPUMEHTAa TpeAcTaBieHa B Tabymie 3. Ycaaka TMPYKHH B
CTakaHaX COCTaBJIsjIa OAWH MuuuMeTp [1].

B Ttabnuie 2 npuBeneHa yCTaHOBIIEHHAs TIyOWHA 3axOXKIAeHUsS pudient as
NepBOi Tapbl BaIbLOB. [yOmHa 3axokaeHusi pudieli B OCTAIBHBIX BalbIlax

paccuuThIBAIACh IO POPMYIIe paBEHCTBA MEPUMETPHUECKUX CKopocTei [1, 2].

Tabmmma 3
Marpuna njiaHupOBaHUs SKCIEPUMEHTA
Homep ombiTa ['mybuHa 3ax0xIeHus BiiaxxHOCTB JIBHOTPECTBI
puduieii i, Mm W, %
1 10 19
2 10 9
3 19
4 9

OnpITHl B COOTBETCTBUM C MaTpHIleH TlaHUpoBaHus (Talia. 3) MpOBOIWIN Ha

JBYX TUIAX TPECThI, XapaKTEPUCTUKHU KOTOPBIX IPUBEAECHBI B Ta0H1IE 4.



Tabmuma 4
XapaKkTepUCTUKH JIBHOTPECTHI
ITokazarenu kayecTBa Turnbl TpeCThI
TPECTHI Tpecra Tun 1 Tpecra Tumn 2

Howmep tpecthr 0,75 1,75

IToka3zareins 1Bera 1 2

OTnensaeMocTsb, ef. 4,1 7,1
Coneprxanue BOJIOKHA, % 33 35

[Tpounocts, naH 10,7 +£0,89 7,509

['opcreBast mHa, cM 62 63

BnaxxHocTh TpecThl ompenensiach B CyIIWIbHOM MiKady. s aocTukeHus
IIOBBIIIICHHOMN BIIQXKHOCTU TPECTHI, €€ YBIAXKHAIA C MIOMOILBIO IIyJIbBEpU3ATOPA, IS
Yero pacCUMTHIBAIACH Macca BOJABI B COOTBETCTBUM C 3aJaHHBIM 3HAYCHUEM
BJIAKHOCTU. HaBecku mocsie yBIaXKHEHHUs NMOMEIAIUCh B MOJUATUICHOBBIE MTAKETHI,
KOTOPBIE TEPMETUYHO 3aKpBIBAIUCH. Jlamee TpecTy B3BEHIMBAINA C ITAKETAMH M
OCTaBJISIIA HA JIBO€ CYTOK, YTOOBI BJIara paBHOMEPHO pacipeenniach B MaTepuae.
3areM HaBECKM IIOBTOPHO B3BEHIMBAINCH, YTOOBI yOEAMTHCS, YTO Macca
YIIAKOBAHHBIX HABECOK HE M3MEHWIACh, IIOCJIE YEro IakeTbl BCKPBIBAIA U
OTIPEACIISIIN BIAXHOCTh KOHTPOJIBHOW HAaBECKH B cylnmiibHOM mikady. Cpa3y mocie
BCKPBITHS [MAKETAa HABECKU TOBTOPHO B3BELINBAIIACH, 4 3aTEM Cpa3y MPOMHUHAINCH Ha
MSUIBHOW MAalllMHE B COOTBETCTBMHM C IUIAHOM JKcrepumeHTa. [losydenHble mocie
IIPOMMHA HABECKU CHIPLIA B3BELINBAIIH.

OCHOBHBIMM TOKA3aTEJSIMU TPOLIECCA MATHS ABJAIOTCS YMHH U U3MEHEHHE
IIPOYHOCTH, KOTOPBIE HCMOJB30BAINCH B KA4eCTBE BBIXOJHBIX MapaMeETPOB

HKCIIEPUMEHTA. Y MUH OTPEIEIIICS 10 U3BECTHOM PopMyIie:

M, —M,
Y ="—"_"°100%, 1)
M,

rae  M,,— Macca HaBECKU TPECTHI, T;
M ,— Macca chIplia MOJy4eHHOTO U3 HAaBECKH TPECTHI, T.
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PCSYHBTaTBI CTaTUCTUYCCKOM O6pa6OTKI/I OIIBITHBIX JAaHHBIX IIPCACTABJICHBLI B

tabmuie 5. OTHOCcHTENbHAS OMIMOKA OTBITAa HAXOAUIACh B Tipenernax 3...5 %.

Tabmuna 5
PesynbpTarsl SKCcriepuMeHTa
Ymun, %
Homep ombiTa
TpecTa U 1 TpecTa TUM 2
1 18,97 £ 0,97 2189+ 0,89
2 28,62+£1,37 29,93+157
3 17,36 £ 0,79 18,54 + 0,87
4 21,52 + 0,90 2313+0,94

['padmueckas uHTEpIIpETAIUs JAHHBIX TAOJUIIBI 5, IPECTaBIEHA HA PUCYHKE

2 U pUCYHKE 3.

Puc. 2. Usmenenue YMHUHA B 3aBUCHUMOCTH OT FJIy6I/IHBI 3aX0XIACHHUA U BIIAXKHOCTHU
AJI1 TPCCThI HOpMEU'IBHOfI BBIIICKKH
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Puc. 3. I3meHeHne yMuHa B 3aBUCHMOCTH OT TITyOWHBI 3aX0XKICHUS U BIAKHOCTH
JUTA HEJTOJIEKATIOM TPECTHI

B pesynbraTte maremarnueckoil 0OpaOOTKM ONBITHBIX JaHHBIX MOJYyYEHBI
IBYX(aKTOPHBIE PETPECCHOHHBIE MOJENU JIsi HEMOJICKAIOW TPecThl (2) U TPECThI
HOpMaibHOW BbUIekKKH (3). Bee uccnemyembie (akTopbl SKCIEPUMEHTa OKA3aJIUCh
3HAYUMBIMH.

V' =28,43-0,7W + 0,54i; (2)
V' =28,84-0,7W + 0,7i. (3)

2. OnpenesieHne palMOHAJBHON IJIyOUHBI 3aX0KIeHus puduieii npu
PEeKOMeHyeMOl Harpy3Ke Ha BepXHUl BaJjiel|
[enpto creayromero SKCIepUMEHTa SIBJISIOCh MOJyYeHHE Tpex(pakTopHOU
PETPECCUMOHHON MOJENH, CBA3BIBAIOIIEH YMHUH JBHAHOM TPECTHI CO CIEAYIOLIIUMH
dakTopaMu: BIWKHOCTBIO TpecThl W, TIIyOMHOH 3axoxaeHus puduer 1, u
otnensseMocthio O, Mpu ycaake NMPYXHH B crakaHax 24 mm [1]. JIns BBIOJHEHHUS
AKCIIEPUMEHTOB OBLIM MMOATOTOBJIEHBI TOPCTH JIBHOTPECTBI, Macca KOTOPBIX

cocrapnsiia 100,0+0,5 r. OnbITel MPOBOAWINCH B JIECATUKPATHOW MOBTOPHOCTH.



XapakTepucTuka JIbHIHOM TPECTHI,

npuBeieHa B Tabmuiie 6.
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HCHOHLSY@MOﬁ B JaHHOM OJKCIICPUMCHTC

XapakTepUCTUKA JIbHIHOU TPECTBI

Tabmnuma 6

Iloka3aTenu kauecTBa TPCCThI

Tun TpecThl

Tpecra Tun 3

Tpecra Tin 4

Homep TpecTh 1 0,75
INoka3arensb LBETa 1 2
OTaens1eMocTh, el 4,4 9
ConepsxaHue BOIOKHA, % 36 33
[Ipounocts, naH 12+ 0,58 217+0,73
TopcTeBas muHa, CM o4 64
Marpuiia IJIaHUpOBaHKs SKCIIEPUMEHTA IIPEICTaBIeHa B Tabuie 7.
Tabmma 7

Marpuua riaHupoBaHUs SKCIEPUMEHTA

Otnensemocts Oy, Bnaxxuocts ['myOuHa 3ax0xaeHUs
Howmep ombira .
el W, % pudueit i, Mm
1 4,4 19 10
2 4,4 19 2
3 4.4 12 10
4 4.4 12 2
5 9,0 19 10
6 9,0 19 2
7 9,0 12 10
8 9,0 12 2

OTHOCHUTEIbHAS TapaHTHHHAs OIMOKA OIbITa HAXOAWJIACh B mpeaenax 2...5 %.
OnbiTHBIC gaHHBIe (Tabna. 8) oOpabarteiBammch B mporpamme Statistica 6.0, B

pe3ynbTare yero Obula MOJy4eHa perpecCUOHHAst MOJIENb:

YV =21,72-0,99W + 0,99i + 2,020.. 4)
Bce uccnenyembie pakToOphl SKCIIEPUMEHTA 0Ka3aIUCh 3HAUMMBIMHU.



Tabmuia 8
CrarucTudecKkue JaHHbIE SKCIIEPUMEHTA
Howmep omnbiTa Yo, %

TpecTa Til 3 Tpecta tin 4
1 22131104 30,36+2,13
2 13,79+1,08 2413+1,69
3 3187+1,46 37,74+0,68
4 17,81+0,58 32,21+£0,64

['paduueckas nHTEpIIpeTays NOJYYCHHON MOJIENU Tpe/cTaBieHa Ha puc. 4-8.
JlaHHY!0 MOJIETTh MOKHO TIPEACTABUTH B BUJE TISATH IBYX(PAKTOPHBIX MOJICIIEH:

[Tpu Bnaxxaoctu W = 12 %:

YV =9,88+0,99 + 2,020,. (5)
[Tpu Bnaxxnoctu W = 19 %:

Y =2,98+0,99 +2,020,. (6)
[Tpu otnensiemoctu O, = 4,4 en.:

Y=30,62 —0,99W + 0,99i. (7)
[Tpu otnensiemoctu O, = 6,7 ex.:

¥ =35,28 —0,99W + 0,99; (8)
[Tpu otnensiemoct O, = 9,0 ex.:

¥ =39,94 - 0,99W + 0,991 9)

Puc. 4. 3meHeHne yMHHA B 3aBUCHMOCTH OT OTJEISEMOCTH JIBHOTPECTBI IIPH
BIaxHOCTH 12%




Puc. 5. I3meHneHne ymMmuHa B 3aBUCUMOCTH OT OTJIETISIEMOCTH JIbHOTPECTHI MPHU
BiIaxxaoctu 19%

Puc. 6. MI3meHneHnne ymuHa B 3aBUCUMOCTH OT BJIQKHOCTH JIbHOTPECTHI MPU
otnensgsemoctu 4.4 en.
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Puc. 7. I3MeHeHne yMHUHA B 3aBUCHMOCTH OT BJIAXKHOCTH JIBHOTPECTHI MPHU
oTaesIeMoCcTH 6,7 e.

Puc. 8. MI3meHeHre yMuHa B 3aBUCUMOCTH OT BJIQKHOCTH JIbHOTPECTHI MPH
otnensemoctu 9,0 en.
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Ananm3 wmozenu (4), aJeKBaTHO OIMCHIBAIONICH HCCIEIyeMbId MpOIIecc,
[OKAa3bIBa€T, YTO TEXHOJOrMYeckas 3(PQPEKTUBHOCTb NPOMHUHA B 3HAYUTEIBHOU
CTENICHH 3aBUCHUT OT TIYOWMHBI 3axokiaeHus pudrueid i. [lo 3Toil mpudwrHe TaHHBIH
¢dakTop 1EnecooOpa3HO MCMOJIb30BaTh Kak YIPABISAIOMIUNA MPU  ONTUMHU3ALUU
npoLecca B TOM ciydae, Koraa kojedanus BiaxHoctu W u otaensseMoctd O, TpeCThI
CYIIECTBEHHO  OTKJIOHSIOTCS ~ OT  HOPMHMPOBAHHBIX  3HAYCHHU.  AJTOPUTM
(OpMUPOBAHUS YIPABJIAIOIIETO BO3JACHCTBHS MOXKET OBITH OINpPEACNEH C Y4ETOM

ypaBHeHui perpeccun (2), (3), (4).

3. HpOFH03I/IpOBaHHe MPOYHOCTH ChIPIIA B 3aBUCUMOCTH OT CBOMCTB CbIPbA U
TEXHOJOTHYECCKHUX MMAapaMETpPoOB

Crnenyromeil 3amadeil ucciieoBaHHs ObUIO TOJMYYEHHME MOJEIH, KOTopas
MO3BOJIUT CIPOTHO3HPOBATh HM3MEHEHHUE NPOYHOCTH BOJIOKHA, MJIs Yero Obul
peanu30BaH OTIEIbHBIN SKCIIEPUMEHT.

[lenpio 3KCHIEpUMEHTA SIBISUIOCH MOCTPOEHUE TPEX(HaKTOPHOU perpecCUOHHON
MOJICJIA, CBA3BIBAIOUIEH W3MEHEHHE IPOYHOCTH BOJIOKHA C BIAXHOCThIO W,
OTHeNAeMOCThIO O, U TIYOMHOH 3aX0KIeHUS pUQIIeH I,

OTOOpaHHBIM OT MNPEABIIYHIEr0 SKCIEPUMEHTA ChIpEl ObLI JOBEIEH 10
TEXHOJIOTHYECKOW BIJIAXHOCTH C LEJIBI0 OIpeAesieHns MNpodHocTH. [Ipounocts
ompeessiin Ha pa3pbiBHOM Mamuue PMIT — 1.

N3menenue npoyHOCTH ompeaessiiu no Gpopmyine

AP = u100%,

R (10)
rae P, u P, — MpOYHOCTH BOJIOKHA 0 U NOCJE ITpoMKHa, naH.

Marpuna riaHupoBaHHs SKCIIEpUMEHTa mpescTaBieHa B tabmuue /. [locnie
IPOBEICHUS DKCIIEPUMEHTA MOJTydeHHbIe pe3yibTaThl (Ta0s. 10) oOpabdaTeiBayMCh B
nporpamme Statistica 6.0.

B pesynbrare Obuta nojgyyeHa perpecCuOHHas MOJACIb:

AP = 2,53 —0,14W + 0,20i + 0,090,. (11)
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Tabmuma 10

Craructuueckue JAaHHBIC DKCIICPUMCHTA

Howmep omnbita | U3MeHeHue npouHocTd AP, naH | M3MeHeHue npoyHoCcTH AP, naH
(Tpecta Tum 3) (Tpecta T 4)
1 1,09+0,36 0,83+0,11
2 0,03+0,05 0,28+0,08
3 337+0,50 184+0,14
4 0,24 +0,09 0,49+0,08

Mogens (11) moxeT ObITh TpEACTaBICHA B BUAC MSATH ABYX(AKTOPHBIX
MOJENEN.

[Tpu Bnaxnoctn W = 12%:

AP=0,86 + 0,20{ - 0,090.. (12)
[Tpu Bnaxnoctn W = 19%:

AP=-0,11 + 0,20 —0,990.. (13)
[Tpu otnensiemoctn O, = 4,4 ex.:

AP =216 - 0,14W + 0,20i. (14)
ITpu otnensiemoctu O, = 6,7 ex.:

AP =197 - 0,14W + 0,20i. (15)
[Tpu otaensiemoctu O, = 9,0 ex.:

AP=177- 0,14W + 0,20i. (16)

['paduueckas uaTEpHpETaIvs MOJIeNe n3o0paxkeHa Ha puc. 9-13.
PesynbraTtel  TPOBENEHHBIX HAKCIEPUMEHTOB  XOPOIIO  COTJACYIOTCS €
M3BECTHBIMHU TEXHOJIOTMICCKUMH peKoMeHaanusamMu [1-4]:

— 1pu o0pabOTKE TPECThl C BBICOKOW OTIENISAEMOCTBbIO M HU3KOW MPOYHOCTHIO
HEOOXOJMMO yMEHBIIATh TIYOMHY 3axokjaceHus pudied 1 CoOXpaHEHUs
MIPUPOTHON MPOYHOCTH BOJIOKHA,;

— mnpu 00pabOTKe TPeCTbl ¢ HU3KOW OTICISIEMOCTBIO U BBICOKOW MPOYHOCTHIO
11eJIeCO00pa3HO yBEINYUBATh TIyOWHY 3aX0XKACHUS pUdIeH sl yBEIUIEHUS
YMHHA, TaK Kak B ATOM ClIy4ae HPUPOAHAsi MPOYHOCTh BOJOKHA CHUYKAETCS
HE3HAYUTEJIHHO;

— CTOUT OTMETHTh, uTo corysacHo puc. 10 m 11 mpu oOpaboTke TpecThl ¢
MTOBBINIEHHON BIQXKHOCTHIO MOYKHO YBEJIMUUTH TIIYOUHY 3aX0XKACHUS pUQIICH C

OCJIbIO IIOBBIMNICHHUSA YMHKHA, T.K. IIOTEPA IPOYHOCTH BOJIOKHA IIPH OSTOM
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3HAYUTEIBHO MEHbBINE, YeM IMpU OOpabOTKE TPECThl C TEXHOJIOTHYECKOM
BJIXKHOCTBIO.

CEEROTOR AL0RHOT
SESOTNIEIRN K

et

Puc. 9. M3Menenue mpoYHOCTH ChIpIIa B 3aBUCUMOCTH OT TITYOHHBI 3aX0KICHUS U
OTAEJSIEMOCTH JIBHOTPECTHI IPHU BIIaxHOCTU 12%

SERITIIN K

COERONOR

wed
FEAOEHOAE

Puc. 10. MI3mMeHeHre NpOYHOCTH ChIpLia B 3aBUCUMOCTHU OT TJIyOMHBI 3aX0KICHUS U
OTZIEISIEMOCTH JIBHOTPECTHI MPH BIAKHOCTH 19%
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EEAOEOR WAOEHONT
SRESTMIEIN

Puc. 11. i3aMeHeHne MpOYHOCTH ChIpIia B 3aBUCUMOCTHU OT TJIYOMHBI 3aX0KICHUS U
BJIAKHOCTH JIbHOTPECTHI MPU OoTAEHsIeMOCTH 4,4 ef.

IN

e ERAoueR
MLHOTRON SHEAM TN

Puc. 12. VI3smeHeHne MpOYHOCTH CHIPIIA B 3aBUCUMOCTHU OT TIIYOUHBI 3aX0K/ICHUS U
BJIQXKHOCTH JIbHOTPECTHI IPU OTAETSAIEMOCTH 6,7 €.
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EEROEOR TIAOEROEN
SRR A
2
L

Kt
S

Puc. 13. 3mMeHeHne MpOYHOCTH CHIPIA B 3aBUCUMOCTH OT TIIYOWHBI 3aX0XKIEHUS U
BJI&YKHOCTH JIbHOTPECTHI PH OTIAEIAEMOCTH 9 eI.

BbIBOABI
1. KOJ'II/I‘-IGCTBCHHO onpeﬂeHeHo BJIIMSHHUEC BJIAXKHOCTH U OTACIIICMOCTH TpeCTI)I, a

TaK)Ke TITyOUHBI 3aX0XAeHUS pudiell Ha KaueCTBEHHbIE PE3yNbTaThl MpoLEecca
MATBS: YMUH U YMEHBILIEHUE IIPOYHOCTH BOJIOKHA.

2. TlomydeHHbIE pPETPECCHOHHBIE MOJEIU TMO3BOJIOT MPU HCIOJIB30BAHUHU

CHCLHANIN3UPOBAHHBIX  MMPOTrPaMMHBIX  MpoAykToB (Hampumep, Matlab)

ONpENEINTh ONTUMAJIBbHOE 3HAYEHUE TIIYOUHBI 3ax0oXIeHus pudiaeid B
MssIbHOM MamHe M — 100JI ¢ nmo3unun AOCTHKEHHUsST MaKCUMalIbHOTO YMHUHA
U COXpaHEHHUsS MPHUPOJHON MPOYHOCTH BOJOKHA MpPU 0OpabOTKEe TPECTHl C
Pa3IMYHON BJIAXKHOCTBIO U OTIEIAEMOCTBIO.

3. Hcnonb3oBaHne COBPEMEHHOTO anmapaTHOTO M MPOTPAMMHOTO 00eCTIeYeHHs
IIO3BOJIUT IIyTE€M HCIIOJIb30BAHMS IOJYYECHHBIX MOJENEH CO3[aTh CUCTEMY

ABTOMATU3UPOBAHHOTO YIIPABJICHUS MSJIBHOM MAIIMHOW [JI  JIBHSHOU
CTJIAHLIEBOW TPECTHI.
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