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0 HarrpaBJieHHH OT3biBa 

o6 asTope$epaTe ,l(HccepTa:QHH 

yqEHOMY CEKPE APIO 
,[(HCCEPTAIJ;HOH OrO COBETA 
,[( 212.125.05 MAll 

r.B. <llE,l(OTEHKOB 

BoJIOKOJiaMcKoe m., ,11; 4, 
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Ysa:>Kat::MbiH f'pHr opHii BanepbeBWI! 

Harrpasruno BaM OT3hiB rrpoH3BO,l(CTBeHHor o KOMIIJieKca «Canro~» AO «0)1.K» o6 

asTope$epaTe ,l(HccepTa:QHH 3oaH K yH XHey «HarrpH:>KeHHO-.n:e$opMHpo : aHHOe cocTOHHHe 

IIJiaCTHH rrepeMeHHOH TOJI:W:HHhi Ha OCHOBe YTO~HeHHOH TeOpHH», II e,l(CTaBIDieMOH K 

3a:W:HTe Ha COHCKaHHe ~eHOH CTeiieHH KaH,l(H,l(aTa TeXHH~eCKHX HayK 10 CIIe:QHaJibHOCUI 

01.02.06- «,[(HHaMnKa, rrpo~HOCTb Manum, npH6opoB H arrrrapaTyp~>m. 

IIpHJIO:>KeHHe: OT3biB o6 asTope$epaTe, Ha 3 JIHCTax B 2 3K3eMrrAApax. 

C yBa:>KeHHeM, 

f' eHepaJibHbiH KOHC1pyKTOp 

IIpOH3BO,l(CTBeHHOfO KOMIIJieKCa «CaJIIOT» 

AO «0)1.K» 

Il.B. Ma.KapoB 
+7 (499) 785-88-89 

r .n. CKHp.n:oB 

0TAen AOKYMB HTa l\~ OH HOro 
o ecneY e H ~fl MAVl 

"~>> 
1
____L._/ _:_...f . _ 2@. 



OT3hiB 
Ha aBTope$epaT )J;HccepTau;HOHHOH pa6oTbi 3oaH KyH 

«Hanps:DKeHHO-,JJ;e$opMHpOBaHHOe COCTO~HHe nJiaCTHH nepeMeHHO ~ TOJIID;HHbl Ha 

OCHOBe yToqHeHHOM TeOpiUI», npe,n:cTaBJieHHOM Ha COHCKaHH yqeHOM 

CTeneHH KaH,D;H,D;aTa TeXHHqeCKHX HayK no cneiJ;HaJibHO TH 

01.02.06- ,[(HHaMHKa, npOtiHOCTb MaiiiHH, npH60pOB H ann parypbl 

,lJ;HccepTau;HoHHaJI pa6oTa 3oaH KyH XHey nocmnn;eHa pacqeT Hanps:DKeHHO­

,n;eQ:>opMHpoBaHHoro COCTO~H~ TOJICTOCTeHHbiX nJiaCTHH nepeMe HOM TOJIIIJ;HHbl , 

HaXOMIIJ;HXC~ no,n; ,JJ;eHCTBlifeM HepaBHOMepHO pacnpe,n;eJieHHO ~ nonepeqHOH 

Harpy3KH. PaCGM01'peHbl npS:lMOyrOJibHbie H KOJibiJ;eBble nJiaCTHHb C CHMMe1'pHq­

HbiM OTHOCHTeJibHO cpe,D;HHHOM nJIOCKOCTH pacnpe,n;eJieHHeM TOJIIIJ; Hbl, nepeMeiiJ;e­

HIDI nJiaCTHH cqHTa.IOTC.H MaJlbiMH, a MaTepHaJl - H301'pOnHbiM H yn yrHM. 

,lJ;n.H nonyqeHIDI ypaBHeHHM paBHOBeCIUI nJiaCTHH H COOTBeTCTB Iu;HX rpaH~-

HhiX YCJIOBHM ,l(HCCepTaHTOM B paMKax B~pHaiJ;H~HH~rO IIpHHIJ;Hna farpa~)Ka npH­

Me~eTC.H BapHaHT CBe,n;eHK~ ypaBHeHHH JIHHeHHOH npOCTpaHCT eHHOH TeOpHH 

ynpyroCTH, 3aiiHCaHHbiX B np.HMOyrOJibHOH HJIH IJ;HJIHH,D;p~eCKOH CHCTeMe KOOp­

,D;HHaT, K ,n;ByMepHOM 3a,n;aqe TeOpHH nnaCTHH nocpe,D;CTBOM pa3JIO eH~ nepeMe­

m;eHHM B CTeneHHhie p.H,D;hl no nonepeqHOM KOOp,D;HHaTe, B KOTOpb y,n;ep)KHBaeTC.H 

TPH nepBbiX c.riaraeMbiX ,n;JI.H npo,n;oJibHbiX nepeMem;eHHM H ,n;Ba- ,n;~ nporH6a. Ta­

KOM no,n;xo,n; n03BOJIHJI nocTpOHTb MaTeMaTHqeCK)'IO MO,D;eJib nJiaC~HH, yqHTbiBaiO­

IIJ;yiO nonepeqHbie C,ll;BHrOBbH:~ Hanp.H)KeHH.H B CTeHKe nJiaCTHHbl H e .. 06)KaTHe B no­

nepetiHOM HanpaBJieHHH. 

IIonyqeHHa.H MaTeMaTHqecKaJI Mo,n;enb ,n;eQ:>opMHpoBaHH~ KOJib eBoii nnacTHHbi 

o6o6m;eHa Ha CJiyqaM ee TepMOMeXaH~eCKOrO Harpy)KeH~. 

KpaeBI>Ie 3a,n;aqH ,n;JI.H cHcTeMI>I ,n;HQ:>Q:>epeHIJ;HaJihHhiX ypasHeH M c qacTHhiMH 

npOH3BO,D;HbiMH, ~nHCbiBaiOU~e paBHOBeCHe np~MoyrOJibHbiX H KjOJibiJ;eBbiX nJia­

CTHH nepeMeHHOH TOJIIIJ;HHbl, peiiia.IOTC~ C nOMOIIJ;biO nOCJie,D;OBaTdJibHOrO npHMe­

HeH~ pa3JIO)KeH~ perneHID! B p.H,D;bl <l>ypbe no O,D;HOM KOOp,D;HHa e H MeTO,D;a KO­

HeqHbiX pa3HOCTeM no ,n;pyroH:. 

OnHcaHHbiH aJlropHTM npHMeHeH ,n;HccepTaHTOM ,n;n~ perneH~ TPex rpynn 3a­

,n;aq. IlepBaJI H3 HHX OnHChiBaeT npo:u;ecc ,n;eQ:>opMHpOBaH~ )KeCTK 3aiiJ;eMJieHHOM 

Ha ,D;Byx npOTHBOnOJIO)I(HbiX KpaJIX H CB060,D;HO onepTOM Ha ,D;B ,n;pyrHX KpaJIX 

np~MoyrOJibHOH nJiaCTHHbl JIHHeHHO nepeMeHHOH B O,ll;HOM HanpaB eHHH TOJIIIJ;HHbl 

H TaK )J(e 3aKpenneHHOH KBa,D;pa:rHOH nnaCTHHbl C TOJIIIJ;HHOH, M ~IOID;eHC~ no 

KBa,n;paT~HoMy 3aKoey. Pacc;MoTpeHI>I pa3HI>Ie BH,D;hi HepaBHOMep OM nonepeqHoM 
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Harpy3KR, BKllK)qruJ: llOKaJihHyiO, ,n;aHO cpaBHeHRe C I13BeCTHbiMR pe eHIDIMR, yToq­

HeHO no cpaBHeHRID c Teopm~il rrnacTRH )l{epMeH-JlarpaH)Ka Harrp )KeHHo-,n:eq,op­

MRpoBaHHoe COCTO.HHRe rrnac:TRH B o6naCT.HX, IIpRneraro:rn;RX K RX Kprut:M I1 K Me­

CTaM rrpHJIO)KeHIDI JIOKaJibHOJ;i Harpy3KH. BToprut: rpyrrrra 3a,n:aq BO HOrOM IIOBTO­

p.HeT rrepByro, HO perneHhl 31TH 3a,n:aqH ,n:n.H KOllbi.J;eBbiX rrnaCTRH C rrepeMeHHOH 

B,ll;Ollb pa,n;Ryca TOll:rn;RHOH lll )l(eCTKO 3all(eMneHHbiX o60RMR OII pHbiMR KOHTy­

paMH. TpeTh.H rpynna npe,n:craBJieHa o,n:Hoif 3a,n:aqeif: KOJibU:eBa.H nacTHHa c JIH­

HeHHO nepeMeHHOH B,n:OJib pa,n:Hyca TOn:rn;RHOH, )KeCTKO 3a:rn;eM eHHa.H 060HMH 

OIIOpHbiMH KOHTypaMR I1 Harpy)l(eHHa.H CRHYCOR.ll:aJihHOH B OKpy)l( OM HarrpaBne­

HRR I1 IIOCTO.HHHOH B pa,n;R~UibHOM HarrpaBneHRR IIOIIepeqHOH Ha 

BIDIX HepaBHOMepHoro ocecHMMeTpHqHoro HarpeBa c pa3HRu;eH: Te rrepaTyp Ha no­

BepXHOCT.HX nJiaCTHHbi, KOTOprui llHHeHHO MeH.HeTC.H B pa,n:HaJibHOM arrpaBneHRR. 

no pe3yJioTaTaM BbiiiOnHeHHbiX pacqeTOB IIOCTPOeHhi pacnpe.n: JieHIDI nepeMe­

:rn;eHHH H Hanp.H)KeHHH no noBepXHOCTH nJiaCTHH, pacnpe,n:eJieHHe H rH6HhlX, Cl-J:BH­

rOBbiX H IIOIIepeqHbiX Haiipi!)KeHRH ITO RX TOn:rn;RHe, I1 YKa3aHO H B03MO)I(HOCTb 

IIO.HBneHH.H KOHI.J;eHTPai.J;RR Haiip.H:>I<eHRH B 30Hax KpaeBOrO 3q,q,eKT , Bbi3biBaeMOrO 

He TOllbKO 3aKpeiiJieHHeM rrna.CTHHbi, HO H llOKaJibHOCTbiD IIOIIepeq OM Harpy3KR. 

AKTyanoHOCTh, npaKTHqecKa.H 3HaqHMOCTh H HayqHa.H HOBH3Ha pa6oTbi He Bhi-

3hiBaiDT COMHeHH.H. )J;oCTOBepHOCTb rronyqeHHbiX ,n:HCCepTaHTOM pe ynbTaTOB o6ec­

rret.IeHa CTPOrHM MaTeMaTHqe:cKHM o6ocHoBaHHeM rrpe,n:naraeMoro o,n:xo)~a H rrpH­

MeHeHHeM xopomo arrpo6RpoBaHHhiX MeTo,n:oB perneHIDI KpaeBhiX a,n:aq ,Z~AA ypaB­

HeHRH c qacTHhiMR rrpoR3BO,Z~HbiMR. OcHOBHbie pe3ynhTaThi ,n;Rcce 

KOBaHbi B 13 rreqaTHbiX pa6oTaX. 

3aMeqaHH.H no aBTopeq,epaTy ,n:HccepntU:HH 3oaH KyH XHey cne :rn;:H:e. 

1. )J;HCCepTaHTOM He npHBe,[(eHhi rpaHJiqHbie ycnOBH.H Ha noB pXHOCT.HX nna­

CTRH IIpH Z =±h, KOTOpbie IIOnyqaiDTC.H ecTeCTBeHHbiM 06 a30M IIpR CBe­

,n;eHHH TpeXMepHOH 3a,n;aqR TeOpRR ynpyroCTR K .D;BYXMep 

pHH nJiaCTHH, a TaKIKe He OIIHCaHhi CIIOC06 H CTeiieHb HX biiTOJIHeHIDI. B 

CB.H3H C 3THM nO.HBIDDOTC.H COMHeHIDI B npaBHJibHOCTH pac pe,n:eJieHIDI no­

nepeqHbiX Haiip.H)KeJ-IHH o·z ITO TOJI:rn;HHe IIJiaCTRH ( CM. pH C. .4, 2.10 H 3.4 ). 

Be,n:o Ha noBepxHOCT.HX z =±h 3TH Hanp.H)KeHIDI ,n:OJI)KHhi hiTh paBHhi no­

nepeqHoif Harpy3KH, a He HYJIID, KaK IIOKa3aHO Ha Bhlrney OM.HHYThiX pH­

cyHKaX. 

2. IIpH paccMOTPeHHH TepMoMexaFmqecKoro Harpy)KeHH.H ·onou;eBoif nna­

CTHHhi .ll:HCCepTaHT He o60CHOBaJI B03MO)I(HOCTb npeHe6pe eHIDI TeMnepa­

TypHbiMH MeM6paHHhlMH pa,n:HaJibHbiMH H KOJih"QeBhiMH arrp.H)KeHIDIMH, 
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KOTOpi>Ie 06.SI3aTeJl bE[0 IIO.siBJUIK>TC:.si B HarpeTOH IIJiaCTHHe II H )l(eCTKOM 3a­

:rn;eMJieHHH ee OIIOpHbiX KOHT)'pOB. 

3. B aBTOpeQ>:paTe OTCYTCTByeT OIIHCaHHe CIIOC06a IIOCTpo
1 

HH.sl KOHeqHo­

pa3HOCTHOH CeTKH n, KaK CJie,D;CTBHe, OTCYTCTByeT O:QeHKi norpeiiiHOCTH 

orrpe,D;eJieHH.si Haiip.si~KeHHO-.n;eQ>opMHpOBaHHOrO COCTO.siH~qTQ OC06eHHO 

Ba)I(HO ,ll;JI.si BblliBJieHHbiX 06JiaCTeH KOH:QeHTpa:QHH Haiip.si)I( HHH. 

BhiCKa3aHHble 3aMeqaHIDJ[ He CHH)KaiOT o6:rn;e.H rroJIO)KHTem>Ho ~ o:u;eHKH Bce.H 

pa60Tbi. B :u;eJIOM aBTOpeQ>epaT )J;HCcepTa:QHH 3oaH KyH XHey ,lJ; eT ,ll;OCTaToqHo 

rroJmoe rrpe.n;cTaBJieHHe o pa6io Te, oHa y.n;oBJieTBop.sreT Tpe6oBaHH.si rryHKTa 9 «Ilo­

JIO)I(eHH.si o nop.sr.n;Ke npHcy)l(,r:J;eHHH yqeHhiX cTerreHeii» BAK P<l>, rr e.n;'hHBJIHeMbi M 

K KaH.z:lH.z:laTcKHM .n;wccepTa:QHHM , a ee aBTop 3aCJIY)KHBaeT npHcy)l( , eHH.si eMy yqe­

Hoii CTeiieHH KaH):lH,lJ;aTa TexnwqeCKHX HayK ITO CIIe:QHaJibHOCTH 01. 2.06 - «,l(HHa­

MHKa, rrpoqHQCTb MaiiiHH, IIpH60pOB H arrnapaTypbi». 

r eHepaJibHbiH KOHClpYKTOp 

IIpOH3BO,LlCTBeHHOr O KOMIIJieKCa « 

AO «O,l(K» 

HaqarrbHHK 610po KO rrpoqHoCTH H T MO, 

n poQ:>., .n;.Q:>.-M. H. 

. MaKapoB 

n pOH3BO)J;CTBeHHOr O KOMIIJieKCa «CaJIIOT» ~ 

AO «0,l(K» ~- E.!A. JionaHH:Qhi H 
.f6.4-(. £-oM) 

105118, r . MoCI<Ba, npocneKT Ey.ZJ:eHHoro, 16 

Ten. (499) 785-81-19 

~aKc(495)365-40-06 

e-mail: info-salut@uecrus.com 
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