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HNPUMEHEHUME TOIIOJOI'MYECKOI'O MOAEJINPOBAHMUA
B ®U3UKO-XUMHUUYECKOW TMHAMUKE U
B TEXHOJIOT'UH JUCIIEPCHbBIX CUCTEM U MATEPHUAJIOB

Hpe):[noxceHo JJId OIMMUCAHUSA aHOMAJIBHOT'O IMOBCACHUSA HCKOTOPBIX AUCICPCHBIX CHUCTEM U MATCPUATIOB
IIPpUBJICYDb TOMNOJIOTHYCCKHI Ioaxomd, OCHOBAHHBIA Ha TCOpUHn KaTaCTpO(I). HpoaHaanpOBaHH IMPOLICCChI
Cpr1(TypOO6pa3OBaHI/I$I JUCIICPCHBIX CHUCTEM B NTUHAMUYCCKUX YCJIIOBUAX. Ha KOHKPCTHBIX MPHUMEpax
IIOKa3aHa LICHCCOO6pa3HOCTI: HCIIOJIB30BAHUA HJAaHHOT'O METOAWYCCKOI'O MoJAxX0/Ja B KOMILJICKCE C MPHUHA-
TbIMHW HWHCTPYMCHTAJIbHBIMU crocodamMu HuCcCiIcaoBaHuA CBOMCTB CTPYKTYPUPOBAHHBIX ,I[I/ICHepCI/Iﬁ n ma-
TCpUAJIOB HA UX OCHOBC.

KroueBrie cioBa: AUCIICPCHBIC CUCTEMBI, TOMMOJOTUYCCKOC MOACIUPOBAHUC, Cpr1(Typ006p3,30Ba-
HUC, (l)I/I3I/IKO-XI/IMI/I‘-IeCKa$I JUHaMHWKa.

Onecckoi TOCYTapCTBEHHOM aKaJleMUE CTPOUTENIbCTBA U apXUTEKTYPBI CO-
BMecTHO ¢ JlabopaTopueil BHICOKOKOHIICHTPUPOBAHHBIX TUCTIEPCHBIX cucTeM UH-
ctutyTa (pusnueckoil xumuu U sekrpoxumuu uMm. A.H. @pymkuna Poccuiickoit
AH B TedeHue psla JIET IPOBOJUTCS KOMIUIEKC HCCIEI0BaHUM, 11€JIb KOTOPBIX —
YCTAHOBJICHUE 3aKOHOMEPHOCTEH 0O0pa30BaHUs, YCTOMUHUBOCTH U pPa3pylICHUs
CTPYKTYPUPOBAHHBIX JIUCIEPCHBIX CUCTEM B I€TEPOTCHHBIX XMUMHUKO-TEXHOJIOTH-
YECKUX MPOLIECCaX MOJYUYECHUSI CTPOUTEIIBHBIX MATEPUATIOB C 3aJaHHOM CTPYKTY-
POil U IPOTHO3UPYEMBIMH HKCILTYaTAlIMOHHBIMU MTOKA3aTEISIMU MPU CHUKEHUH pPe-
CYpCOEMKOCTH MX MPOU3BOJACTBA. McciienoBaTenbckas nmporpaMma npeaycMarpu-
BAET PEIICHUE 33]1a4, CBSI3aHHBIX C ONMKMCAHUEM U aHAIN30M TaKUX SBJICHHM, KOTIa
YBEJIMYEHUE UHTEHCUBHOCTH TEXHOJIOTHYECKUX BO3JIEUCTBUN MPUBOJUT K KauecT-
BEHHO HOBOMY NOBEJICHUIO CUCTEMBL. MEeTO10I0rnuecKasi OCHOBA UCCIIETOBAHUN —
aHaJu3 MPOIECCOB CTPYKTYPOOOPa30BaHUS AUCIEPCHBIX CUCTEM B AUHAMUYECKUX
YCJIOBUSIX C IO3ULIMM CUHEPTETUKUA U TEOPUU KaTacTpod.

MartemaTuueckasi Moedb. VI3BECTHO, YTO CTPOUTEIbHBIC KOMIIO3HUTHI (pac-
TBOPBI U OETOHBI HA OCHOBE MUHEPAIbHBIX UM OPTaHUYECKUX BSDKYILUX BEIIECTB,
IUTAKEPBI JIJIT M3TOTOBJICHUSI KEPAMHUKH U MHOXECTBO MOJOOHBIX JTUCIIEPCHI) MO-
YT TPAKTOBAaThCSA KAK CAMOOPTaHU3YIOIIHUECS CUCTEMBI, 3BOJIIOLHUS KOTOPHIX B
MPOCTPAHCTBE W BPEMEHH COIMPOBOXKAAETCS 0Opa30oBaHUEM JMCCUMATHUBHBIX

CTPYKTYP.
© JI.E. Tpodumona, H.b. Ypees, 2013
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[Tockonbky N1 OOJNBIIMHCTBA YKa3aHHBIX BBIIIE CUCTEM XapaKTEpHBI CKay-
KOOOpa3HbIe SIBJICHUS, 00YCIIOBJICHHbIE HAPYIICHUEM HEMPEPHIBHOCTU pPa3BHUBAIO-
IIMXCS MPOLIECCOB Pa3IMUHBIX THIIOB, Mpeaiaraercs [1, 2] TONOJHUTH CHHEPTeTH-
YECKH TOAX0J K HM3YYEHUI0O OCOOCHHOCTEH CTPYKTYypOooOpa3oBaHMsI METOJaMU
TEOpUHu KatacTpod, HCClenyrollel BHe3amHble KaueCTBEHHbIE MEPECTPOUKU CHC-
TeM B pe3yJbTaTe IUJIaBHOIO WM3MEHEHHS BHEIIHMX YCJIOBHM WM BHYTPEHHHX
CBOMCTB.

[TonuManue TpUpobl aHOMATBLHOTO PEOJIOTUYECKOTO MOBEJCHUS NUCTIEPCHil
OTKPBIBAET BO3MOKHOCTh PEATU3alUU ONTUMAIBHOTO AUHAMUYECKOTO COCTOSHUS
CUCTEMBl U COOTBETCTBYIOIIETO €My YPOBHS M30TPOMHOTO pa3pyLIEHUS] CTPYKTY-
PBI, YTO SIBISIETCSI HEOOXOUMBIM YCIIOBHEM MOJYYEHUSI MAaTEPHUAIIOB C 3aJaHHBIMU
coiictBamu [3, 4]. Takum oOpa3zom, Borpoc 00 MH(OOPMATUBHON HHTEPIPETAIIH
HETPUBHAIBHBIX BUCKO3UMETPUUECKUX JAHHBIX MPAKTHUYECKU BaXKEH JJIs1 PEIICHUS
MHOTUX MaTE€pUaIOBEAUYECKUX 3a/1au.

[To knaccuduxanuu I'.M. bapreneBa u H.B. EpMuiioBoi njisi CTpyKTypHUpoO-
BAHHBIX JIUCTIEPCHBIX CUCTEM XapaKTEPHO CYIIECTBOBAHUE JABYX THUIIOB KPHUBBIX
TeueHus. J[ocTaTOYHO XOpOIIO M3YUYEHHBIM PEOJIOTHYECKUM KPUBBIM Tuma | npu-
Cyllla OJTHO3HAYHAasl 3aBUCHUMOCTh BSI3KOCTH # U T'paJii€HTa CKOPOCTHU CIIBUTA & OT
HanpsbkeHust P. Y meHee u3ydeHHbIX KpuBbIx Tumna |l Habmogatorcss obnactu us3-
MEHEHUS BSA3KOCTH WJIM CKOPOCTH pa3BUTHS AedOpMallii, KOTOPbIM COOTBETCTBY-
€T HEOJIHO3HAYHOE U3MEHEHHE HANPSKEHUs . MajieHue P B ONpe/ieIecHHOM UHTEp-
Basie . Takoi aHoMabHBIN A((HEKT IPOsABISIETCS B S-00pa3Hoii popMe yKa3aHHBIX
BBIIIIE€ 3aBUCUMOCTEM.

Bo3morkHast TpakTOBKa aHOMAaJIMU MPOIECcca TEUEHUs KakK CIEeACTBUSI 00pa3o-
BaHUs B AehOpPMUPYEMOI CUCTEME JIOKATbHOTO pa3pblBa CIUIOUIHOCTU CTPYKTYPbI
(T.e. CABUT HE pacCHpPOCTPAHSACTCS HAa BeCh O0OBEM JHUCIEPCHUH), MO-BHIUMOMY,
BIIepBBIC ObUTa faHa B [3, 4]. Teopus sToro sBiIcHUs pa3Buta B [5, 6] Ha ocHOBE
MPEACTAaBICHUN O HAIMYUU B CTPYKTYPE JIOKAIbHBIX MUKPOJE(EKTOB, KOAJIECIEH-
1M KOTOPBIX B YCIOBUSIX CABUTra 00YCIOBIMBAET 3apOKJACHUE MAaKPOHEOIHOPOI-
HOCTU. [Ipy 5TOM y4UMTHIBAETCS COOTHOILIECHHE BPEMEH pellaKCallid IMPOIIECCOB,
MPOTEKAIOMINX BOJIU3M 3apoJblllia pa3pbiBa MpHU €ro pa3BuTUU. [IpemsoxeHHbIN
MOJIXOJ] JIOCTATOYHO TOYHO OIKMCHIBACT OCHOBHYIO OCOOCHHOCTH KpuBou 7#(P)
KOHIIEHTPUPOBAHHBIX CYCIICH3UI — MOSIBIICHUE HA HEW NMPU HU3KHUX 3HAYCHUsAX P
00JlaCTU «IIJIATO», CBSI3aHHOW C 00pa30BaHMEM pa3pbiBa. Pa3pbIB CIUIONIHOCTH
OKCIIEPUMEHTAIBHO OOHapyKuBaeTcs [4] mo pe3komy criaay HanpsHKCHHs CIBHTra
MpU JOCTUKEHUU KPUTUUECKOM JJIsl JAHHOW CHCTEMBI CKOPOCTH JeopMalriuu mno
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Mepe €€ MOBBIIICHUS B OUY€Hb Y3KOM HHTEpBasie 3HaueHui. [locnenyromuii poct P
C YBEJIMYEHUEM ¢ OTpa)kaeT MOBEICHUE CUCTEMbI TOJILKO B 00JIaCTH pa3phiBa, a HE
BO BceM ee o0beMe. Takoe siBI€HHE MPUBOJIUT K MCKAXKEHUIO PE3YJbTATOB H3MeE-
PEHHII U COOTBETCTBEHHO K HEBO3MOXKHOCTH IMOCTPOCHUS MOJHON PEOTOTHUYECKOM
KpuBoil. OO 3TOM CBUAETENBCTBYET OTCYTCTBUE BOCIPOU3BOJUMOCTA KPHUBBIX T€-
YCHHS MTPH «IBWKCHUU CBEPXY BHU3 U HA000pOT» (HAIHYME TIETENh THCTEPE3HCa).
C uenpio JanbHEUIEro pa3BUTHUS MPEACTaBICHUN 00 BOJIONUU CTPYKTYpH-
POBAaHHBIX TUCIEPCUH IIeTIeCO00pa3HO AOMONHUATE [1, 2] 00BsACHEHHE UX aHOMAITh-
HOTO TIOBEJEHUS OCOOCHHOCTSIMU KOAryJsiiud B JMHAMUYECKUX YCIOBHUSAX MOJIE-
JSIMA CUHEPreTUKH U Teopuu KatacTpod. IlockonbKy HarisqHOW WILTIOCTpaluen
KapJIMHAJIbHBIX U3MEHEHUW B XapaKTepe TEUEHHUs CTPYKTYPUPOBAHHBIX JTUCIIEpC-
HBIX CHUCTEM SIBIITIOTCS S-W3JIOMBI PEOJIOTHUECKUX KPUBBIX, MPEIOIaracTCs, 9TO
X aHOMAaJIbHBIM XOJI UJACHTUYEH CTaHAAPTHOM KPUBOW MHO>KECTBEHHBIX CTallMO-
HapHBIX COCTOsIHUM. Bce Touku, Jiexkalue Ha BEPXHEM M HUKHEM y4yacTKax 3TOU
KPUBOM, OTHOCSITCS K YCTOMUMBBIM, a MIPUHAJJICKAITUE POMEKYTOUHOMY YUaCTKY
— K HEYCTOMYMBBIM CTAllMOHAPHBIM COCTOSIHUSIM B cucTeMe. Takod 3KcTpeMalib-
HBII XapakTep 3aBUCMMOCTU OTOOPaX)aeT BO3MOXHOCTh CYIIECTBOBAHUS TPEX CTa-
HUOHAPHBIX PEKUMOB IIPU OJHOM M TOM K€ 3HAUEHUHU HEKOTOPOTO YIIPABSIOLIETO
napamerpa. Touku nepernda KpUBOil COOTBETCTBYIOT OM(ypKaIlMOHHBIM 3HAYEHU-
M TMapaMeTpa, Ipu KOTOPHIX MPOUCXOASIT CKAUYKOOOpa3HbIe MEPEKIIOYEHUS U3 OJ1-
HOT'O peXUMa B APYrOM, a TAKKE U3MEHSAECTCA YHCIO CTAMOHAPHBIX COCTOSIHUU C
OJTHOBPEMEHHBIM M3MEHEHUEM THUIlA YCTOWUHUBOCTH, MPUYEM HEYCTOMYMBBIE CO-
CTOSIHUSI Ha MPOMEKYTOUYHOM YYaCTKE MPAKTHUYECKH HUKOTJA HE PEalu3yIOTCS B
peanbHbIX cucteMax. Cie1oBaTeNbHO, MOAEIBHON 3aBUCUMOCTH CBOMCTBEHHBI Ka-
YECTBECHHbIC MTPU3HAKU, XapaKTEPHbIE B O0IIEM Cilyyae JJid KPUBBIX TCUCHUS THUIIA
Il. Heo6x0oquMo OTMETUTh, YTO aHaJOTHus, BUIUMO, HE TOJIbKO BHEIIHSA, HO U
CMbICIIOBas: B cooTBeTcTBUM ¢ I.M. bapreneBsim u H.B. EpMuiioBoit B HekoTOpoOi
00J1acTH Pe3KOro MajeHus BA3KOCTU # TPHU OJHOM U TOM K€ HAIPSKEHUU CABUTA
P nabnrogatotcst 1Ba yCTOMYMBBIX U OJJUH HEYCTOWUMBBIN PEKUMBI TEUCHUS. DTOT
(baKkT ¢ TOYKM 3pEHHS] TUHAMHUKUA U OPTaHU3AIlMUd HEPABHOBECHBIX CUCTEM MOXKET
TPaKTOBAaThCA, BEPOSITHO, KaK OMCTaOMIbHOCTh. Takum o0pa3zoM, mpearnoiaraercs,
9TO CTAaHAAPTHYIO S-00pa3Hyr0 3aBHCHMOCTH II€JIECO00Pa3HO pacCMaTpUBaTh Kak
HauOoJiee aJIeKBaTHYIO MOJIETb PeaIbHOM KapTHUHBI MOTEpPU MEpBOHAYAIBHOU YyC-
TOWYMBOCTHU MOTOKA M MEPEX0/Ia HA HOBBIM YCTOWUMBBINA PEXUM TeueHUs. [aHHOE
JIOMYIIIEHUE B CHUTYyalUsX, KOrJa IMOJYyYEHUE SKCHEPUMEHTANbHBIX JaHHBIX 3a-
TPYAHEHO, MO3BOJISIET IPOTHO3UPOBATH XAPAKTEP PEOJOTUUECKUX KPUBBIX.
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B ciiyuae kpuBbIX TeueHUs, 00JaCTh BO3BpaTa HaIMpPsKEHU HA KOTOPBIX 00y-
CJIOBJICHA Pa3pbIBOM CIUIOUIHOCTH, JIaHHAs MOJIEb, MO BCEU BUIUMOCTH, OIMHUCHI-
BA€T SIBJICHHE CKAYKOOOpa3HOTO mepexoja eGopMUpyeMOol CUCTEMBI U3 COCTOS-
HUS C IPAKTUUYECKU HEPaA3PYLIEHHON CTPYKTYPOIl B KAYECTBEHHO HOBOE COCTOSIHUE
CO CIelU(pUYECKUM CIOUCTHIM XapakTepoM pazpyiueHus. «I[loporoseie» Hampske-
HUS, IPU KOTOPBIX (PUKCUPYIOTCS BUJIOM3MEHEHHUSI KPUBBIX TEUEHUS, paccMaTpH-
BAIOTCSl Kak OM(ypKalroHHbIEe. PacronoKeHHbIN Mexy ToukaMu neperuda aHo-
MaJlbHBI y4aCTOK COOTBETCTBYET, CKOPEE BCETO, HEPEATUIYIOIIUMCS COCTOSHUSIM
00BbEMHOT0 M30TPOIMHOr0 Pa3pyIICHUs] CTPYKTYpPbl, TaK KakK MOJTyYEeHHE TMOJHOMN
PEOJIOTMYECKOM KPUBOM B JUAa30OHE BapHanuu d(P(QEKTHBHOMN BSA3KOCTH 7,454 OT
3HAYCHUN HaAMOOJIbIIEH BA3KOCTU MPAKTUYECKH HEPA3PYIICHHOW CTPYKTYPHI J10
MUHHUMAaJIbHON BSI3KOCTH TMPEJEIbHO Pa3pyIIEHHONW CTPYKTYPhl OCYIIECTBUMO
JUIIb MPU KYUCTOM OJHOPOJHOM caBure». HIkHHMII y4yacTOK yHUBEpCalbHOU
rpauyecKoil 3aBUCUMOCTHU B 3TOM CUTyallMM OTBEYAET UCKAXKEHHBIM pe3ysibTaTaM
U3MEPEHUH, 0TOOpaxkaromuM (HaKTUYECKH TOJIBKO MPOILIECCHl TPEHUS MEXKYy Orpa-
HUYEHHBIMU TOBEPXHOCTSIMU CKOJIBKEHUSI CJOSIMA M BO3MOXHOT'O YaCTUYHOTO
pa3pyllieHuss CTPYKTYpPbl B HEMOCPEJICTBEHHO MPUMBIKAIONIUX K Pa3pbIBy 30HAX.
Takol MoaxoJl B COOTBETCTBUU C SKCIIEPUMEHTANIBHBIMU JAaHHBIMU TPAKTYET CKa-
YOK Ha PEOJIOTUYECKON KPUBOM KAK CIEACTBUE PA3BUTHUS MPHU BHEIIHUX BO3JECHCT-
BUSIX W3 MUKPOHEOJHOPOJHOCTEUW CTPYKTYpbl AUCHEPCUU MAKPOHEOJIHOPOIHO-
CTH — pa3pbiBa CILIOMHOCTH [1, 2, 4].

JIJIss TOCTaTOYHO MIMPOKOTO KJlacca JHMCIEPCHBIX CHCTEM (B YaCTHOCTH, Ha
MUHEPATBHBIX BIKYIINX) MOXET OBITH MOJYYCH IMOJHBIA HA0Op PEOJOTHUYCCKIX
KPUBBIX C BO3pacTaromeid S-00pa3HOCThIO IO MEpPEe YBEIWYEHUS KOHIICHTpAIuu
TBepJIoM (pa3bl ¢, 3HAUEHUE KOTOPOU PEriaMEHTUPYET CaMy BEPOSATHOCTh BO3HUK-
HOBEHHUSI pa3phiBa CIUIONIHOCTH U ero Bul. C ydyeToMm Takoro 3¢ exra mnpeacras-
nsiercst UHGOPMATUBHBIM TPAKTOBaTh OOpa30BaHUE U PA3BUTHE AHOMAJIbHOCTH Te-
YEHUs TPU CABUTOBOM JIe(OpMHUPOBAHUHU KaK KaTacTpody «cOOpKa», MOCKOIbKY
paccMOTpEeHHasi KpUBasi CTAllMOHAPHBIX COCTOSIHUM Mpe/icTaBiIsieT coO0W ee more-
peuHbie ceueHus npu GUKCUPOBAHHBIX 3HaUeHUsAX ¢@. [Ipu 3TOM cTangapTHas Mo-
JiebHasl TTOBEPXHOCTh, 00001Mas oTaenbHbIe 3((EKThI, HATTISAIHO WUITIOCTPUPYET
KaueCTBEHHBIE CTPYKTYPHBIE MEPECTPOUKHU TUCTIEPCUM B X0JI€ UX SBOJIOLMH B JU-
HAMHUYECKUX YCIOBUSAX. BO3MOXHOCTh TaKOro MOJEIHHOTO OOOOIIEHHS CBHJIE-
TENBCTBYET 00 00I1IEM XapaKTepe paccMaTPUBAEMOrO SIBJICHUS.

Heo0xoauMo OTMETUTBH, YTO NPU MOACIUPOBAHUU PEANbHBIX CUTYyalUd C
BHE3aMHbIMU KaTaCTPODUUECKUMH MEPECTPOUKAMH PEKUMOB CIEAYET YUUTHIBATH

140 ISSN 2079-0821. Bicuuk HTY «XIII». 2013. Ne 57 (1030)



HaJu4ue JIByX OCHOBHBIX HAaNpaBJICHUMU, CBSI3BIBAIONIUX TEOMETPHUIO KaTacTpod ¢
UCCIICyeMON cHCTeMOH (IIPUHIMITBI MAaKCUMAIBHOTO TPOMEICHUST U MakcBel-
na). BeIOOp 0THOTO M3 MPHUHIIMIIOB ONPEACIIICTCS IPUPOION caMoTro sSBJIeHMs. Tak,
TUCTEPE3UC SBJISIETCS OJIHOM M3 OCHOBHBIX KaU€CTBEHHBIX OCOOCHHOCTEN KarTact-
podbI «cOOpKa» MU UCMOIB30BAHUHU MIPUHIIMIIA MAKCUMAJIBLHOTO MIPOMEJICHUS.

BbIBOABI:
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ITpuMeHeHHE TOMOJIOrHYECKOr0 MOIETHUPOBAHUS B (PU3HKO-XMMHYECKOI THHAMHKE U B TEXHOJIO-
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3anporoHOBaHO JJIs OIKCY aHOMAJIBHOI IMOBEMIHKY JCSIKHX JUCICPCHUX CHCTEM 1 MaTepialiB MpUBEp-
HYTH TOIMOJIOTTYHHUI MiAX1Md, 3aCHOBaHMI Ha Teopii katactpod. [IpoaHaizoBaHi IpoLIecH CTPYKTYpPOYTBOPEH-
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Hs JUCIIEPCHUX CHCTEM B TUHAMIYHAX yMOBax. Ha KOHKpETHHX MpUKIamax MOKa3aHa JMOIUIBHICTh 3aCTOCY-
BaHHS JAaHOI'O0 METOAWYHOrO IIIXOAY B KOMIUIGKCI 3 TPUHHATUMH  IHCTPYMEHTAIBHUMH CIIOCOOaMH
JOCITIKSHHS BIIACTUBOCTEH CTPYKTYPOBAHHUX AUCIIEPCIH i MaTepiaiiB Ha X OCHOBI.

KarouoBi cioBa: 1ucnepcHi CHCTEMH, TOMONOTIYHE MOJENIOBAHHS, CTPYKTYPOYTBOPEHHS, (i3HKO-
XiMi4HA JUHAMIKA.

It is suggested for description of aberrant behavior of some disperse systems and materials to attract the
topology approach based on the theory of catastrophes. The processes of disperse systems formation are ana-
lysed in dynamic conditions. Specific examples were used to demonstrate the expediency of the use of this
methodical approach in a complex with the accepted instrumental methods of research of properties of the
structured disperse systems and materials on their basis.

Keywords: disperse systems, topological modeling, structure formation, physical and chemical dynam-
ics.

VK 622.74: 621.928.235
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OHNPEAEJEHUE TPAEKTOPUU JIBUKXKEHUA MATEPUAJIA C
YUYETOM NONEPEYHBIX KOJTEBAHUM BUBPOI'POXOTA

B cratben MNpEACTABJICHHBIC aHAJIUTUYCCKUC BBIPAXKCHUA JIA OIIPECACICHUA TPACKTOPUN ABUIKCHUSA YaCTU
FOpHOﬁ MacCChl Ha HpOCCI/IBaIOH_Ieﬁ IMOBCPXHOCTU I'pOXOTa C perHprCMOfI HpOCTpaHCTBCHHOfI TPACKTO-
pI/Ief/i KoJeOaHMi. HOJ'Iy"ICHHLIC YpaBHCHUSA TO3BOJIAIOT HMCCICAOBATH NMYTh IMEPCMCILICHUS YyacTeH Marte-
puajia pa3H0ﬁ MacCChl 1 IIJIOTHOCTH.

KamoueBble c10Ba. MaTeMaTH4YeCKast MOJCIb, TPACKTOPHA NBHUKCHHA, BI/I6pOFpOXOT, mpoceuBaro-
1ast TOBEPXHOCTh.

Bubpanvonnas kinaccudukanus TOPHOH MacChl IO KPYHMHOCTH SIBJISIETCSA O/1-
HOM M3 OCHOBHBIX OIEpaluil mpu nepepadboTKe MHUHEPAIBHOTO ChIpbs. JlaHHas
omepauus MOJy4Ywia HIHUPOKOE PACHPOCTPAHEHUE B PA3IUYHBIX OTPACIAX MpPO-
MBIIIJICHHOCTH, TAKUX KaK TOpHas, CTPOUTENbHAs, METALUTYPruyecKas, XuMH4e-
CKasi, TTUIIEBasi, a TaKXke NpHU mepepabOTKe TEXHOTEHHOTO ChIpbsi. Ha Bcex aTux
NPEANPUATUAX IKCIUTyaTUpyeTcs Oojiee THICSYM Pa3IUYHBIX THUIIOPa3MEpPOB BHO-
PALlMOHHBIX TPOXOTOB, OTJIMYAIOIIMECS KaK KOHCTPYKTHUBHO, TaK PEXKUMAMHU HUX

paboTHL.
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