
1 

OT3hIB 
Ha asTopecpepaT ,Il,HccepTau,110HHOtt pa6oThl Kosa1151 KHp1rn11a AneKceeswrn 

«B3aHMO)J,ettcTsHe ynpyrHx KOHCTpyK11J1I1 c rroTOKOM )KH)J,KOCTH», 

npe)J,CTasneHHOH Ha COHCKaHHe yqeHOH CTeneHH KaH)J,11)],aTa TeXHffl-IeCKHX HayK no 

cneu:11aJ1bHOCTI1 1.2.2 - «MaTeMaTHqecKoe MO)],en11poBaHHe, lfl1CJleHHbie MeTO)],bl l1 

KOMITJleKCbl nporpaMM». 

K no)J,BO)],HhIM TexmP-1ecK11M cpe,Il,CTBaM B HaCT05ILUee speM.51 

npe)],b5IBJ15ItoTC5I see 6011ee CTporHe Tpe6osaHH5I, ,Il,Jl.51 BhlDOJ1HeHI15I KOTOphlX 

npoe1<TaHTY Heo6XO)],l1MO l1CITOJlb30BaTb cospeMeHHble ITO)],X0,[1,bT K 

MOAeJIKposaH11m npou,eccos, B03HKKatoLUKX npH 3KcnnyaTau,11H 06be1<Ta. 

)J,11ccepTau:110HHa5I pa6oTa K.A. Kosa1151 nocsmu:eHa pa3pa6oTKe YHCJTeHI-IbIX 

MeTO,Il,OB H MaTeMaTw1ec1rnx MO)],e11ei1, ODHCb!BaJ{)lLI,HX TaKOH 1rnacc 5IB11eHHH, KaK 

B3aHMO)lei1CTBJ1e yrrpyr11x KOHCTpyKu,l1i1 c ITOTOKOM )J(Yf)J,KOCTH. Cpe,[(11 ynpyrMX 

KOHcTpy1<u,Hi1 asTop paccMaTp1rnaeT BbI.[(BmKHbie ycTpoH:cTsa 11 cocTaBHOH 

n11aBHHKOBblH ,Il,BmirnTeJ1b. 

Bb!)J,BmKHbie ycTpOHCTBa COBpeMeHHbIX DO)J,BO)J,HbIX o6beKTOB DO)J,Bep)l<eHbl 

B11l15IHI110 BHxpesotf BH6pau:HH, MO)],em1posaHHe KOTOpott 5IBJ15IeTC5I aKTyanbHOH 

3a)],aYett, ITOCK011bKY IT05IBJI5IeTC5I B03MQ)KHOCTb Y)Ke Ha paHHHX CTa)J,H5IX 

rrpoeKTHposaHH.51 npe,[(OTBpanrTb MHO)KeCTBO orraCHbIX CHTyau,HH, KOTOpbie MoryT 

B03HH KHYTb npH 3Kcn11yaTau,H11 Bbl)],Bl1)KHblX ycTpoHCTB. K OCHOBHbIM npo6neMaM 

MO)KHO OTHeCTH no51s11eHHe noMex np11 pa6oTe CHCTeM o6beKTa, a TaK)Ke 

YaCTHYHOe 111111 ITOJlHOe pa3pywem1e BbI)],BY!)J<HbIX ycTpOHCTB. 

)J,pyrHM paccMaTpHsaeMhIM Tl1nOM KOHCTPYKUHH 5IBJ15IeTc5I cocTaBHOH 

n11a8l-IHKOBbIM ,[(BmrrnTe11b - aHanor nnaBHHKa KHTOo6pa3HbIX. ABTOp OTMeYaeT, 

YTO BOCC03,Il,aHHe 6HOHH4eCKHX rrpHHLI,HITOB )J,BmKeHH.51 TI03BOJTHT pa3pa6oTaTb 

3cpcpeKTHBHyto KOHCTpyI<nrnHym cxeMy cocTasHoro nnasHHKosoro ABH:>IrnTe1151 c 

ITOBbIWeHHbIMH npony11bCl1BHblMH xapaKTepHCTHKaMH. TipoeKTI1pOBaH11e Tarrnro 

)XBH)Kl1Te11bHOfO KOMTIJleJ<ca CJ1Q)J<HO npe)J,CTaBHTb 6e3 npe,[1,sap11TeJTbHOro 

paCCMOTpeHl15I MHO:>I<eCTBa sapHaHTOB YI conocTas11eHI15I OCHOBHbIX ITOKa3aTenel1 

3cpcpeKTHBHOCTH. PeweH11e AaHHOH 3a)],aq11 npH rr0Moru:11 MaTeMaT1111ec1<oro 

MO,Il,eI1HpOBaHH5I )J,BmKeHJ.151 COCTaBHOfO n11aBHl1KOBOfO )J,BH)KHTemr I103BOJ1HT 

3Ha4HTeJlbHO COKpaTHTb cpOKH C03)J,aHH5I ,l],BmI<HTe11bHOro KOMITJieKca H 

o6ecneYHTb HaH6011bWl1e 803MQ)KHbie nponyJibCJ18Hbie xapaKTepHCTl1KJ1. 3To 

IT03801151eT C)J,e11aTb Bb!BO)],, YTO pa3pa60TKa pacqeTHblX MeTO)XOB YI 

MaTeMaTwrec1rnx MO)J,e11ei1 KOJle6aHl1H COCTaBHOro nnaBm'IKOBOrO )J,8l1)101Te115I B 

ITOTOKe )J<H)J,KOCTl1 npe)J,CTaBJ15IeTC5I aKTya11bHOH 3a,Il,aYeH. 

Oco6eHHOCTbto MeTo)J,a orrpe,Il,e11emrn s116pau110HHbIX xapaKTep11cTHK 

BbI)J,Bmrrnoro ycTpOHCTBa 5IBJ151eTC51 HCITOJib30BaHHe YHCJieHHoro MO)J,en11posaHJ15I 

Typ6y11eHTHOro TeYeHYl5I ,Il,1151 pacYeTa )J,eHCTBymru:11x f11)J,p0,Il,HHaMI-.P-IeCJ01X Cl111. 

AsTop npe)],11araeT npHMeH51Tb RANS-no)J,XOA cosMecTHO c MOAeJibJD 

Typ6y11eHTHOCTH SAS, nocKOJlbKY OH 5IB115IeTC51 )],OCTaTOLJHO 3KOHOMl14HbIM H 

I103BOJI51eT pa3pewaTb OTpbIB Bl1xpei1 Ha OCHOBHOH 1..JaCTOTe. )J,OCTOBepHOCTb 

TaKoro MeTo)J,a no)],TBep)K)J,aeTC51 xopow11M corJiacosatt11eM pe3y11bTaTOB 
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Yl1CJ1eHHOro paCLfeTa M 3KCnep11MeHTaJJbHbIX .uaHHb!X .umr Kpyrosoro L(l1JH1H,Upa 

6onhworo y.u1111HeHM5I. 

B asTopecpepaTe rrpvrBO.UHTC51 MaTeMaTw1ec1<a5! Mo.uenb 1<011e6aHHH B rroToKe 

)1<11,UKOCTl1 Bbl,UBmrrnoro ycTpOHCTBa, KOTOpoe paccMaTp11BaeTC51 KaK CTep)KeHb 

nepeMeHHOfO CeT..JeHl151. Ilpvr llOMOLIJ,11 pa3611emur CTep)KH51 Ha rraCTKH, O,UHOH 113 

rpaHHIJ, KOTOpblX 5IBJ151eTC51 npoMe)f<YTOT..JHa5I onopa, aBTOp rronyT..JaeT ypaBHeHl151 

KOJ1e6aH11i1 .uaHHOro KJlacca KOHCTpyKUY!H. )lJ15I peweHl151 .uaHHblX ypaBHeHl1H 6b!J1 

pa3pa6oTaH 3cpcpeKTl18HblH HHCTpyMeHT - nporpaMMHbIH KOMllJleKC, KOTOpblH 

IT03BOJI5IeT Ha OCHOBe reoMeTpl1T..JeCKI1X, Maccom-1epu110HHbIX, )KeCTKOCTHbIX l1 

n-r.upo,UHHaMWieCKHX xapar<TepHCTHK Bbl,UBY'DI<HOro ycTpOHCTBa Bbll..Jl1CJ111Tb 

OCHOBHbTe napaMeTpbl B11Xpesoi1 s116pau,1111. 

JlocTaTOl..JHO 3cpcpeKTHBHbIM cpe,UCTBOM 6opb6bl c BH6pauHeH Bbl,UBmKHblX 

ycTpoi:icTs npe.ucTaBn5IeTc51 npe.unm1<eHHa5I asTopoM KOHCTPYKUI15I 

r11.upoLI.HHaM11YecKoro rac11Ten51 s116pau11i1 . ITpH 11crronb30BaHHH cTpyH, s 2,5 pma 

npeBbIWatellJ,eH CI<OpOCTb Ha6erat0LL1,ero llOTOKa, npo11cxO,[J)1T 3HaT..JHTeJ1bHOe 

CHmKem1e MaKCHMaJlbHbIX 3HaYeHHl1 nepeMellJ,eHHH 11 HarrpmKeHHH. 

Eonbwoe BHHMaHHe s asTopecpepaTe ynen51eTC51 sam1.uauvr11 LJHcneHHoro 

MeTona orrpenenemrn r11.upo.u11HaMHT..Jecrrnx xapa1<Tep11cTHK 1<011e6momeroc51 

KpblJla - OCHOBHOro KOHCTPYKTl1BHOro 3J1eMeHTa COCTaBHOro nnaBHHKOBoro 

.usmK11TeJ15!. MeTo.u npenrronaraeT 11cnonb3osam1e l13MeH51Wlll,HXC51 so speMeH11 

(.u11HaM11Yec1rnx) pacYeTHbIX ceTOK ,UJ151 4l1CJ1eHHOro HHTerp11poBaHH5! ypasHeHY!H 

Hasbe-CToKca. Pe3ynhTaTbI pacYeTOB c npHMeHem1eM- Ta1<11x ceToK, nonyLJeHHbre 

KosaneM K .A., xopowo cornacy1-0Tc5! c 3KcrrepvrMeHTaJ1bHbIMH .uaHHhIMH. TaK)Ke 

aBTOp paccMaTp11BaeT cyw:ecTBYI-OLUHe aHaJ111TWieCKHe llO,UXO,UbI K oueHKe 

r11.upo.u11HaMHT..Jec1<11x xapaKTep11cTHK Kone6m-0111,eroc5I Kphrna 11 .uenaeT BhIBO.U, 

LITO TeopeTw-1ec1rn nonyYeHHbie pe3y11hTaTb1 MoryT cny)Kl1Tb oueHKOH 

LJ.OCTOBep11ocTH Yl1CJ1el-IHblX pacT..JeTOB . 

ABTOpOM T310Ke pa3pa6oTaH MeTO.U MO,UemtpoBaHl151 ,UBmKemrn COCTaBHOro 

nnaBHHKosoro .UBH)Kl1TeJ15I. Oco6eHHOCTbI-O TaKoro .usm1<eHH5J 5IBJ151eTc5J 

B3al1M03aBHCHMOCTb nepeMellJ,eHHH 3aBl1CHMblX 3J1eMeHTOB 11 .uei1CTBYfOLUl1X Ha 

Hl1X Cl1J1. )laHHa5J 33,UaYa pewaeTC51 npl1 llOMOllJ,11 l1HTerp11posaHl15I ypaBHeHJ.1H 

.UBH)KeHl151 KpbIJlbeB 11 ypaBHeHY!H ,UHH3Ml1KH 8513KOH )Kl1)JJ<OCTl1 B corrpmKeHHOH 

nocTa1-1osKe . Ha np11Mepe KOHCTPYKUHH, cocT05ILUei1 113 .usyx 3J1eMeHTOB, 

llOKa3aHO, YTO pe)Kl1M, COOTBeTCTBYfOLUI1H YaCTOTe KOJie6aHI1H se.uyw:ero 

3J1eMe1-na f = 0,7 1u, xapaKTep¥I3yeTC5l nyc-IWI1Mll rrponyJlbCHBHhIMH KaYeCTBaMl1. 

ITo.uo6HbTH aHaJIH3 3cpcpeKTHBHOCTH MmKeT 6hITh npose.ueH ,UJ151 pmnwrnbIX 

KOHCTpy1<u,11i1 cocTaBHoro rrnam-I111<0Boro .usmr<11Temr 11 pe)I01MOB ero pa60TbI. 

0.uHaJ<O aBTOp BbI,UeJ15leT rrpo6neMy BbIBO,Ua ypasHeHl1H ,UBmKeHJ151 3aBHCl1MblX 

3J1eMeHTOB, ITOCKOJlhKY Tpa,U11L(HOHHbIH no.uxo.u Jlarpamr<a CT3HOBHTC5l see 6onee 

Tpy.uoeMKHM c pocTOM KOJlHYecTsa 3JTeMeHTOB. B KaYecTse aJThTepHaT11BbT 

npe.unaraeTC5I 11cnoJ1b30BaTb no.uxo.u 811rreH6ypra, no3BOJ15IfOW:HH cpopMaJlhHbIM 

o6pa30M nonr1aTb Cl1CTeMy ypaBHeHl1H .UBl1)KeHH5l ,UJ15I KOHCTPYKUl111 JTI-06011 

CJ10)KJ-IOCTl1. 

Ha OCHOBe J111HeapH30BaHHbIX ypas1-1eHJ1H ,UBmKeHI15l CJ1CTeMhl H3 YeTbipex 

KpbrnbeB 3BTOp pa3pa6oTan MaTeMaT11YecKy1-0 MO,UeJlb .n:smKeHl151 COCTaBHOro 
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nJlaBHHKOBOro .ll.BYDKHTemr, KOTopa5I Il03BOJrneT oueHHTb pa3JmqHhie pe)KHMbI c 

ToqKH 3peHH5l ycTof1qHsocTH ;:i:mnKeHH5l KOHCTPYKUHH, a TaK)Ke rrposecTH 

M0).1,eJ1HpOBam1e pa3mfl1HbIX pe)KHMOB pa60ThI ).1,BJiT)KI:ITeJTbHOro KOMrrneKca. 

HaH6onburne aMrrnHTY JJ:hI 3aBHCHMbIX 3J1eMeHTOB 6bIJ1H ;:i:ocTHrHyThI rrptt pa6oqeJ1 

qacTOTe KOJie6aHHH Be;:i:yw:ero 3JieMeHTa, 6JIH3KOH K co6CTBeHHOH qacTOTe 

KOHCTPYKUHH. 

B KaqecTBe 3aMeqaHHH MmKHO OTMennh crre;:i:y10w:ee: 

1. J13 aBTOpecpepaTa He5ICHO, KaKHM o6pa30M B pa3pa6oTaHHOH MaTeMaTHqecKOH 

MO.ll,eJm ).1,BYDKeHH5l COCTaBHOro rrnaBHHKOBOfO .ll.BYDKHTeJI5l ( rrrasa 8) yqHTbIBaJOTC5l 

rH.ll,pO.ll,l,1HaMWieCKHe CHJibI, .ll,eHCTBYJOW:He Ha Mamyrn:tte 3J1eMeHTbI. 

2. TipH aHaJIH3e 3cpcpeKTHBHOCTH pa60TbI rtt;:i:po;:i:HHaMHqecKoro racHTeJrn BH6pautti1 

paccMaTpHBaeTc5I TOJ1bKO O.ll.HH THII KOHCTPYKUHH. Bo3MO)KHO, qTo sapbttposatttte 

CKOpOCTbfO CTa6ttJIH3HPYJOW:HX CTpy"H, )J,HaMeTpOM OTBepcnri1 HJIH paCCT05IHI1eM 

Me)K)J,Y HHMH Il03BOJII1T Bbl5IBI1Tb 6onee 3cpcpeKTHBHbie BapttaHTbI 

fI1).1,p0.ll.HHaMHYeCKOro rac11TeJI5I. 

,Ll,aHHbie 3aMeY:aHH5I He 5IBJI5IJOTC5l KpHTW-IeCKHMH YI He BJTH5IJOT Ha o6w:yJO 

noJimKHTenhHYJO oueHKY ).1,HccepTaUHOHHoro 11ccne).1,0BaHH5I K.A. Kosasrn, 

KOTopoe 5IBJrneTC5I 3aKOHY:eHHo:i1 ttayY:HOH pa6oTOH. HayqHbie pe3yJibTaTbI, 

rrorryqeHHbie aBTOpOM, o6rra)J,aJOT HOB113HOH, TeopeT11qecKOH I1 rrpaKTJ1qecKOH 

3HaLIHMOCTbJO, a TaK)Ke HMeJOT 60JibWOe 3HaqeHHe )J,JI5I npoeKTHpOBaHl15l yrrpyrttx 

KOHCTpyKU.HH, BX0).1,51!1.J:HX B COCTaB IIO.ll.B0).1,HOro o6neKTa. 

Ha octtose attamna aBTopecpepaTa MmKHO rro)J,BecT11 I·iTOr, qTo )J,HccepTaun5l 

K.A. KoBan5l «B3aHM0).1,ei1cTBHe yrrpyrnx KOHCTPYKUHH c rroToKOM )KH)J,KOCTH» 

OTseqaeT Tpe6osaHH5IM BAK Pocclin, rrpe;:i:o5IBJI5IeMbIM K KaHJJ:H)J,aTCKHM 

;:i:11ccepTaumrM, a ee aBTOp 3aCJIY)KHBaeT rrpHCY)KJJ:eHH5l y"LJ:eHOH CTerreHH 

KaH)J,H)J:aTa TeXH11qecKHX HayK ITO crreuttaJibHOCTH 1.1.2 - «MaTeMaTH"4:eCKOe 

MO)J,eJIHpOBaHHe, Y:HCJieHHbie MeTO)J,bl I{ KOMIIJieKCbl rrporpaMM». 
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aBvrau110HHa5l TeXHHKa» H1rn<eropo;:i:cKoro 

rocy)J,apCTBeHHOfO TeXHHqecKoro 
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