
MHlfHcrepCTBO 06pa30BaHIDIII Haym POCCUi1:CKOH <l>e'[(epa[(lI1I 

<l>e,[(epaJThHOe rocY,ll;apCTBeHHOe 6IO,ll;)l(eTHOe 06pa30BaTeJThHOe yqpe)l(,[(eHlIe 
BbICIIIerO 06pa30BaHIDI 

«TIepMcKHH HaU;HOHaJlbHbIH HCCJle,[(OBaTeJlbCKHH 1I0JlHTeXHHQeCKHH YHHBepCHTeT» 

YTBEP)I{,l(AIO: 

IIpoeKTop no HaYKe II 

lIHHOBa.I.UUIM 


~H. KopOTlleB 
«-x:b> ~2017r. 

TIPOrPAMMA 
BCyYIIHTeJlbHOrO HCDblTaHHJI 110 ClleU;HaJlbHOH ,[(HCU;HIIJlHHe DO IIporpaMMe 

DOJJ;fOTOBKH HayqHo-IIeJJ;arOrHQeCKHX Ka.ll:POB B aCDHpaHyYpe 

HarrpaBJIeHlIe no,[(rOTOBKlI 
01.06.01 

lUU¢p HanpCUJJleHWl HaUMeH06aHue Hanpa6lleHWl nOOzom06KU 


nOOzom06KU 


HarrpaBJIeHHOCTh Mexamn<a ,[(ecpopMlIpyeMoro TBep,[(oro TeJIa 
nporpaMMhI 
aCnlIpaIrryphI: 

Hayt.IHruI 
CneIUIaJIhHOCTh 

MexaHlIKa ,[(ecpopMlIpyeMoro TBep'[(oro TeJIa01.02.04 
lUU¢p HayilHOU HaUMeH06aHue HayilHOU cnel/UaJlbHOCmU 


cnel/UaJlbHOCmU 


06eCnet.IlIBaromruI (lie) _______B_Mi_u_M....:...,.!.-A"-TI._M----','--M_'M_C_Tl--"-,_Il_l/J_______ 
Kacpe'[(pa (hI) 

fIepMh 
2017 

http:01.02.04
http:01.06.01


IIporpaMMa Bcryl1lITeJIbHOrO HCIThITaHIDI 110 Cl1eI(HaJIbHOii ,n:HCUHIIJIHHe 

C$OpMHpOBaHa Ha OCHOBe $e,n:epaJIbHhlX rocy,n:apCTBeHHbIX CTaH,I(aPTOB BbIcmero 
06pa30Bamrn 110 I1porpaMMaM MarHc1parypbI 
01.04.02 «IIpHIwa,n:Ha5I MaTeMaTHKa H HH$opMaTHKa», 15.04.03 «IIPHKJIa):(Ha5I 
MexaHHKa» 

COCTaBlITeJIH: 
- ,n:oueHT Ka$. BMHM, ,n:OKTOP TeXH. HayK, O.ro. CMeTaHHHKoB; 
- I1po$eccop Ka$. ,ZJJIM, ,n:OKTOP $H3.-MaT. HayK, H.3. KeJIJIep; 
- 3aB. Ka$e,n:poii MMCII, ,n:OKTOP $H3.-MaT. HayK, II.B. TpYCOB; 
- 3aB. Ka$e,n:poii II<D, ,n:OKTOP $H3.-MaT. HayK, )J;.A. BpaUYH. 

IIporpaMMa BcryIIHTeJIbHOrO HCl1bITaHIDI paccMoTpeHa H YTBep)!():(eHa Ha 3ace,n:aHHH 

Ka$e,n:pbI BMHM rrpOTOKOJI .N2 9 OT «27» MapTa 2017 

Ka$e.n:pbI llllM rrpOTOKOJI.N2 15 OT «27» MapTa 2017 r., 

Ka$e.n:pbI MMCII rrpOTOKOJI .N2 11 OT «24» MapTa 2017 r., 

Ka$e.n:pbI II<D rrpOTOKOJI .N2 12 OT «22» $eBpa.mI 2017 r., 

PYKOBo,n:HTeJIb rrpOrpaMMbI aCIIHpaHTYpbI H.A. Tpy$aHoB 

2 

http:15.04.03
http:01.04.02


1 

1. ).1;HCIlHIIJ1HHbI, BKJUOqeHHble B DpOrpaMMY BcrynHTeJIbHblX HCnblTaHHH B 

aCnHpaHTYPY: 

1.1. 	 H mrrerpaJIbHOe HCqHCJIeHHe (MaTeMaTHIIecI<.liH aHaJIH3) 

1.2. ,UH<p<pepeHIlHaJIbHble yprumeHIDI 

1.3. 
1.4. 	 <pH3HIili 

BepmITHocTH H MaTeMaTHIIeCKa5I CTaTHCTHKa 

1.6. TeOpeTHIIeCKa5I MexaHHKa 

1.7. <DH3HKa 

1.8. MexaHHKa CllJIOIIIHbIX cpe,lJ, 

1.9. TeopIDI ynpyrocTH 

1.10. TeopIDI llJIaCTHIIHOCTH H nOJI3yqCCTH 

1.11. T eopIDI B5I3KoynpyrocTH 

1.12. TeopIDI KOJIe6aHHH, YCTOWIHBOCTb 

1.13. 	 MaIIIHH H ynpynrx CHCTeM 

1.14. MexaHHKa paspYilleHIDI 

1.15. 3KcnepHMeHTaJIbHa5I MeXaHHKa 

1.16. BbIIIHCJIHTeJIbHa5I MexaHHKa H qHCJIeHHbIe MCTO,lJ,bI 

1.17. OnTHMH3aIlIDI H OTITHMaJIbHOe ynpaBJIeHHe 

1.18. 06pa60TKa PC3YJIbTaTOB 3KcnepHMeHTaJIbHbIX HCCJIe,lJ,oBaI:I.H.H 

2. CO,l1.epJKaHife yqeOHbIX ,I1.HCQHDJIHH 

2.1. 	 !(utjupepeHl{UOJlbIWe U UHmeZpOJlbHOe UCflUCJleHUe (MUmeM.UmUfleCKuu 

UHOJlU3) 

2.1.1. 	 ,Ump<pepeHI(HpOBaHHe CJIOIKHOH <pymanm. 

1 MHTerpHpyeMbIe THnb! HppaIlHOHaJIbHbIX BblpaJKemrli. 

1.3. 	 MHTerpaJI no <pmype. 

TeopeMbI fpHHa, faycca-Oc1porpa,ncKoro, CToKca. 

2.2. !(ufjJfjJepeHl{UOJlbHble ypu6HeHlUl 

1. ,UH<p<pepeHD.HaJIbHbIe B nOJIHbIX 

HHTerpHpyromHH MHOlKHTeJIb. 

2.2.2. H HCO,nHOPO,nHbIC n­

ro nOp5I,nKa C nOCT05IHHbIMH K03<P<PHD.HeHTaMH, c1pYKTYpa 

V<HJVVV,...A pemeHIDI. 

2.3. (/JYHKl{UOHOJlbHbIU UHOJlU3 

2.3.1. Onepan;m:I MHOIKeCTBaMH. CBoHcTBa CqeTHbIX MHO)KeCTB H MHOIKeCTB 

MOmHOCTH KOHTHHYYMa. CpaBHeHHe MHO/KeCTB no MOmHOCTH. 

Onpe,lJ,eJIeHHe H npHMepbI Me1pHIIecKHX npoc1paHcTB. 

OT()OJ)ID]{CF[IDl Me1pHIIecKHX npoc1paHcTB. 

3 



2.3.3. 	TIoIDITlle MepbI II llHTerpaJIa Jle6era B eBKJUI,ll.OBOM rrpocrpaHcTBe. 

OrrpeJI:eJIeHlle JIllHellHOro <PYHKIJ;IlOHaJIa II orrepaTopa, OCHOBHble CBOllCTBa II 

rrpllMepbI (JIllHellHOcTb, HerrpepbIBHocTb, HopMa orrepaTopa). 


2.3.4. 	JIlmellHble orpaHWIeHHble orrepaTopbI, rrpOCTpaHCTBO JIllHellH:bIX 

orpaHWIeHHbIX orrepaTopOB. 


2.4. 	 Ypa6HeHUJl MameMamUlieCKou tjJmuKu 


2.4.1. 	KJIaCcll<pllKalUUI ypaBHeHHll B tIaCTHbIX rrpOIl3BOJI:HbIX BTOpOro rropMKa. 

TIpMBeJI:eHlle K KaHOHWIeCKOMY BHJJ:Y ypaBHeHHll BTOpOro rropMKa C JI:ByMJI 

He3aBllCllMbIMll rrepeMeHHbIMll. 


2.4.2. 	3aJI:atIa pacrrpocrpaHeHIDI TeIIJIa B cTep:)I<He. BbIBOJI: ypaBHeHIDI. fpaHlltIHble II 

HatIaJIbHbIe YCJIOBIDI. TIoCTPOeHlle pemeHIDI 3aJI:atIll pacrrpocTPaHeHIDI TeIIJIa B 

OJI:HOPOJI:HOM CTep:>KH>I, Ha KOHu;ax KOToporo 3aJJ:aHa TeMrreparypa. 


2.5. 	 TeopuH 6epoHmHocmu U MameMamUlieCKaH cmamucmUKa 


2.5.1. 	KJIaccWIecKoe pacrrpeJI:eJIeHlle Bep05ITHOcTll. AKclloMaTWIecKoe rrocTPoeHlle 

Teopllll Bep05ITHOcTell. CllrMa-anre6pa C06bITllll. AKCllOMbI 

A.H. KOJIMoropoBa, rrpocTellmlle CJIeJI:CTBIDI 113 3TllX aKCllOM. 

2.5.2. 	TeopIDI ou;eHllBaHIDI. TOtIetIHble ou;eHKH II TPe60BaHIDI, rrpeJI:'b5IBJUleMbIe K 

3THM ou;eHKaM. I1HTepBaJIbHble ou;eHKll. 


2.5.3. 	CTaTllcTWIecKlle rnrrOTe3bI. BllJJ:bI. OCHoBHble orrpeJI:eJIeHIDI. KpllTepHll 

COrJIaCIDI Xll-KBaJI:paT (IIHpcoHa). 


2.6. 	 TeopemuliecKaH MexaHuKa 


2.6.1. 	Y CJIOBlle paBHOBeCIDI TBepJI:OrO TeJIa. 


2.6.2. 	YpaBHeHIDI JIarpaIDKa. 


2.6.3. 	3aKoHbI JI:llHaMllKll TBepJI:OrO TeJIa. 


2.7. 	 (/JmuKa 


2.7.1. 	 ,I(mP<PY3IDI B ra3ax II KOHJJ:eHcHpoBaHHbIX cpeJI:ax. 3aKoH <I>IlKa. 


2.7.2. 	 TeIIJIOrrpoBOJI:HOCTb. 3aKoH <I>ypbe. 


2.7.3. 	 TeIIJIOeMKOCTb ra3a. AJI:lla6aTWIecI<Hi1: rrpou;ecc. 


2.7.4. 	 BOJIHOBble 5IBJIeHIDI (IlHTep<pepeHU;IDI, JI:ll<ppaKIJ;IDI, rrOJUlpIl3au;IDI). 


2.7.5. 	 CTaTllcTllKo-<p1l3WIecKoe paccMoTPeHlle TepMOJI:llHaMWIeCKoll CllCTeMbI II 


pacrrpeJI:eJIeHIDI MaKCBeJIJIa-nOJIbU;MaHa II fll66ca. 


2.7.6. 	 YpaBHeHIDI ::meKTPo- II MarHllTOCTaTllKll, llX CMblCJI. 


2.7.7. 	 YpaBHeHIDI 3JIeKTPo- II MarHllTOJI:llHaMIlKll, llX CMbICJI. 


2.8. MexaHuKa CMOlUHblX cpeiJ 


2.8.1. 	 JIarpaIDKeB II 3llJIepOB rrOJI:XOJI:bI K orrllCaHillO JI:BIDKeHIDI CIIJIOmHOll cpeJJ:bI. 

IIepexoJI: OT KOOpJI:llHaT 3llJIepa K KOOpJI:llHaTaM JIarpaIDKa II o6paTHo. 


2.8.2. 	 TeH30pbI JI:e<p0pMaU;1l1l II HarrpIDKeHllll. 
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2.8.3. ,lJ;eqmpMalurn: KomH-fpHHa H reoMeT}JHtIeCK.lIH: CMhICJI 

KOMnOHeHT 3THX TeH30poB. 	 ,lJ;e$opMaIJ;HH H MaJIhle BpameHIDI 

nr\",urr COBMeCTHOCTH ,lJ;e$opMaUHH, $OPMYJIbI 

2.8.4. 	 HHTerpaJIhHIDI H ,lJ;H$$epeHUHaJIhHIDI $opMa 3aKOHOB coxpaHeHIDI MaCChI, 

HMnyJIhCa, MOMeHTa HMnyJIhCa H 3HeprHH. 

2.8.5. ,lJ;HHaMHKH CIIJIOmHOM Cpe,lJ;hI B $opMe. 

""IJJ'UV,.u.H.U""J,unJ.'-u VU.lLv,u.u"vn Cpe,lJ;bI B JIOKaJIhHOM $opMe. 

TepMO,lJ;HHaMHKa Cpe,lJ;hL Pa6oTa, KOJIHtIeCTBO TeIIJIa, BHyT}JeHH.IDI 

3HeprIDl, H 3HT}JOIIHJI TepMO,lJ;HHaMlflIecKoH CHCTeMbI. TIepBbIM 

H BTOPOM 3aKOHhI TepMO,lJ;HHaMHKH. 

2.8.8. 	 COOTHomeHIDI TeopHH IIJIaCTWIecKoro TelfeHIDI. 

Onpe,lJ;emllOIUHe COOTHomeHIDI H ypaBHeHIDI ,lJ;BIDKeHIDI IKH,UKOcTeM. 

2.8.10. Onpe,lJ;eJUllOIUHe COOTHomeHIDI H lJaI>fi\"fiKJLJ1 paBHOBeCIDI ynpyroro TeJIa. 

2.8.11. THIIbI CHJI B MexaHHKe CnJIOmHOM '-'IJ"",I.U;U BHemHHe H BHyT}JeHllHe CHlIbI, 


MaCCOBbIe H nOBepXHocTHble CHlIhL Hanp.sDKeHHoro COCTO.slHIDI, 


HanpiDKeHHM: KomH H TIHOJIbI-KHpxro$a. 


HHTepnpeTaUIDI HanpiDKeHHoro COCTO.slHIDI: Kpyrn Mopa. TIpocTeHmHe BHJJ;bI 


HanpiDKeHHhIX COCTO.slHHM. 


2.9. TeopuR ynpyzocmu 
1. 	 HanpiDKeHHH. Onpe,lJ;eJIeHHe TeH30pa HanpiDKeHHH, ypaBHeHIDI 

,lJ;BIDKeHIDI H paBHoBecIDI B npOH3BOJIhHOM KpHBOJIHHeMHOH H ,lJ;eKapTOBoH 

CHCTeMe CllMMeT}JIDI HanpiDKeHHM. Onpe,lJ;eJIeHHe 

rJIaBHhIX H HaIIpiDKeHHtl:. HHBapHaHTbI HanpiDKeHHtl:. 

IliapoBoM H ,lJ;eBHaTop. 

2.9.2. 	 TeopIDI ,lJ;e$opMaUHM. TeH30p 60JIhmHX H MaJIhIX ,lJ;e$opMaUHH H 

npe,lJ;CTaBJIeHHe ero B npOM3BOJIhHOH KpHBOJIHHeHHOM H ,lJ;eKapTOBoM 

CHCTeMe KOOp,lJ;HHaT. maBHble 3HalfeHIDI H HanpaBJIeHIDI. 

YpaBHeHHH COBMeCTHOCTH. 

ynpyrocTH. J1HHeMHo ynpyroe TeJIO 

AHH30T}JOIlHble, opToT}JonHbIe H H3oT}JoIIHble MaTepHaJIbI. TeH30pa 

HanpiDKeHHtl: H ,lJ;e$opMaUHM B $opMe KomH H fpHHa. fYKa ,lJ;JI.sI 
H3oT}JonHoro H aHM30TpOIIHOro TBep,lJ;oro TeJIa. MOJJ;yJIeM. 

YnpyrHe MOJJ;yJIH H30TpoIIHoro TeJIa, HX CMhICJI' BJIIDIHHe 

Ha $opMY 3anHCH o606IUeHHoro 3aKOHa fYKa. 

TIoTeHUHaJIhHIDI 3HeprHH ynpyroro ,lJ;e$opMHpoBaHIDI. 

OCHOBHblX 3a,lJ;alf TeopHH ynpyrocTH. TIOJIHIDI CHCTeMa 

ypaBHeHHH TeopHH ynpyrocTH. TeopeMa cYIUecTBoBaHIDI H e,lJ;MHCTBeHHOCTH 

pemeHIDI. H o6paTHruI 3a,lJ;alfa. 3a,lJ;alf B nepeMeIUeHM.sIX H 

uVJ.U:.LFJ. COBMeCTHOCTH B HanpiDKeHM.sIX ,lJ;JI.sI H3oT}JonHoro 

06IUHe TeopeMhI ynpyrocm H BapHaUHoHHbIe npHHUHIIhI. TeopeMa 

KJIaneMpoHa. TeopeMa TeopeMa 0 MHHMMYMe nOTeHIUiaJIhHOH 

,lJ;e$opMauHi1: (BapHaUHoHHhIH npHHUMII J1arpaIDKa). 
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KtlHeMaTlflIecKHe If COOTHomeHIDI. pe3YJIIJTaThl 
B paMKax TeopIfIf yrrpyroCTH no C corrpoTHBneHHeM 

3a~aQIf 

V"-'JLll'-'LUJLfl 

o 	 ~OnOnHHTenIJHOH 

KaCnmMfHO ). 


MeTO~hl npOCTpaHCTBeHHIJIX ::maCTOCTaTIfKH, )1.eHcTBIfe 

cOCpe~OTOqeHHOH CIfnhl B HeOrpaHlfl{eHHOH ynpyroH TeH30p 

<py~aMeHTanIJHIJIX pemeHIfH 3a~aqa bVICCtrne~CKa. 


2.9.7. 	 TeopIDI TOHKHX nnaCTlfH If o60nOqeK, OCHoBHhle rlfTIOTe3IJI. 

)1.ec:popMaUIDI cpe~lfHHoH nOBepxHocTIf. BHYTpeHHIfe If MOMeHTIJI. 
rpaHlfl{HIJle ycnoBIDI. I1ocTaHoBKa 3a~aq TeopIfIf nnaCTlfH If o60JIOqeK. 
Ee3MOMeHTHaH TeopIDI. 

2.9.8. 	 I1pIf6JIHlKeHHbIe MeTO~IJI 

If norryo6paTHbIH 
YCJIOBIfH:. I1PIfHUlfTI 
If3rIf6a If If KOHTaKTHbIX 3a,n;aq. 
YMeHbmeHIfe pa3MepHOCTIf 3a,n;aqIf. OCeClfMMeTplflIHbIe If nnOCKHe 3a,n;aqIf. 
HCrrOJIIJ30BaHIfe ~OnOJIHlneJIIJHIJIX rnrrOTe3 (HarrpHMep, nmOTe3bI 

3a,n;aq 

If IfCnOnIJ30BaHIfe ero ~IDI pemeHIDI 

~illI ~ec:popMHpOBaHlrn nnaCTlfH If o60JIOqeK). 

OT~eJIIJHbIe KJIaCCIJI 3a,n;aQ TeopIfIf yrrpyrocnl. 

rrpIf3MaTlflIecKHX CTep)KHeH: - B03MO)KHOCTIJ IfCnOJIIJ30Bamrn Pa3JIlflIHbIX 

MeTO~OB C rrOMOIll,IJlO <PYHKUlfIf ~ennaHaUlflf, I1pa~TillI, 


MeM6paHHOH aHanonm, TeopIfIf <PYHKIl,MH KOMnneKCHoro rrepeMeHHoro, 

BapIfaUIfOHHIJIX MeTO~OB. 3a,n;aQIf If3rIf6a npIf3MaTlflIecKHX 

TeopIDI rIf6KHX CTep)KHeH. PemeHIfe B <popMe THMOmeHKO H B o6Ill,eM BIf~e. 


I1nocKo~e<popMIfpoBaHHoe H nnocKoHarrpH)KeHHOe COCTOHHlfe. 0606Ill,eHHOe 

nnOCKoe COCTOHHIfe. OCHOBHIJle ypaBHeHIDI. 

rrnOCKHX 3a~aQ C rrOMOIll,IJlO <PYHKUlfH 3pIf. 


<PYHKUlfIf HarrpH)KeHlfH. Haxo~eHHe HarrpH)KeHIfH B BHJI.e 
anre6palflIecKHX IfnIf TpIfroHoMeTplflIecKHX pH~OB. I1pIfMeHeHHe TeopIfH 

.u,...,....... KOMnneKCHoro rrepeMeHHoro K pemeHHIO nnocKHX MeTO~ 

KOMnneKCHbIX rrOTeHIJ;IfanOB KOJIOCOBa-MycxenIfmBillIIf. I1plfMepbI 
pemeHHH. TIrrocKHe 3a,n;aQIf B KPIfBOJIIfHeHHOH CIfCTeMe Koop~lfHaT. 3a,n;aQH 
o KmlHe If 	 rrOIDI HaTIpH)KeHIfH rrorrynnocKocTIf rro~ ~elkTBIfeM 
cocpe~OTOQeHHOH HarpY3KH <PJIaMaHa). OCecIfMMeTplflIHIJle 3a~aQIf 

yrrpyrocTH. 3a,n;aQa OCeCHMMeTplflIHoro ~e<popMHpOBaHIDI 
TonCTOCTeHHOH Tpy6IJI IfnIf ~IfCKa fuMe). 
~IfCKOB. TeMrreparypHble 3a,n;aQIf TeopIfIf yrrpyroCTIf. )1.IOaMeillI­
HeHMaHa. OCHOBHbIX ypaBHeHIfH TepMoyrrpyrocTIf. MeTO~bI 

pemeHIDI 3a~aQ TepMoynpyroCTH. PemeHHe 3a,n;aQ TeopHIf 
yrrpyrocTIf Qepe3 rapMOHlfl{eCKIfe OCHOBHbIe nO~O~IJI If KJIaCCbI 
3a~aQ EYCCHHeCKa, KOHTaKTHbIe 3a~aQIf). 

2.9.10. 	HenlfHeHHIJle 3a~aQIf TeopIfIf yrrpyrocTIf. OTnlflIIDI OT nlfHeHHbIX 3a~aQ. 

2.9.11. 	)1.lfHaMlflIeCKHe 3a,n;aQIf Teoplflf yrrpyrocTIf. pacrrpocTpaHeHIDI BonH B 
ynpyrHX cpe~ax. YpaBHeHIDI ~BHlKeHIDI B <popMe JIaMe. TIfrrbI yrrpyrHX 
BOJIH B If30TpOIIHOH 
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BOJIHhI. 	 lliocKHe rapMOHWIeCKl1e BOJIHhI. K03<p<pmmeHThI OTpaJKeIDUI 11 

npOX01K,I(eHlUl. I1oBepXHoCTHhle BOJIHhI P3JIe5I. BOJIHhI llima. BOJIHhI B 

ynpyroM CTepJKHe. C06CTBeHHhIe 'laCTOThI ynpyrl1K TeJI. <popM)'JIa P3JIe5I. 

2.10. TeopuR 1lllaCmUllHocmu U nomYllecmu 

2.10.1. 	OCHoBHhle 3<p<peKThI, Ha6mo)],aeMhIe B MaKpo3KCnepHMeHTax no HeynpyroM)' 

)]'e<popMl1pOBamno MeTaJIJIOB 11 CIIJIaBOB (3y6 TeKY'leCTl1, 3<p<peKT I10pTBeHa -

JIe lliaTeJIhe, 3<p<peKT EaynmHrepa, 3<p<peKT I1oHHTl1Hra - CBl1<pTa). 

2.10.2. 	KPl1CTaJIJIorpa<pl1'leCKa5I CIICTeMa Koop)],IIHaT, KPIICTaJIJIorpa<pl1'leCKl1e 

0603Ha'leIDUI,CTepeorpa<pl1'leCKHe npOeKUl1l1. 

2.10.3. 	I10JIl1MOP<pHhIe npeBpameIDUI, TBep)],hIe pacTBophI, XllMl1'leCKHe coe)],IIHeIDUI, 

:meKTpoHHhIe coe)],IIHeHl15I, MeTaJIJIl1'leCKHe CB5I3II. 

2.10.4. 	TO'le'lHhle, mrneHHhIe, nOBepxHocTHhIe II o6beMHhIe )]'e<peKThI 

KpIICTaJIJIl1'leCKOH perneTKH. KpaeBhle II BIIHTOBhIe )],l1CJIOKall.lIl1, 

)],IICKJIlffiall.llli. ,I(IICJIOKall.IIOHHhle Cy6CTpYKTYPhI. <P1I3l1'leCKHe Mexalill3MhI 

npOll.eCCOB Heynpyroro )],e<p0pMIIpOBaHl15I. 

2.10.5. 	 I1JIaCTl1'leCKOe )]'e<popMHpOBaHIIe TBep)],hlx TeJI II OCHOBHhIe rlinOTe3hI, 

npIIHlfMaeMhIe )],JI5I era OnIICaHl15I. I1pe)],eJI TeKY'leCTl1. OCTaTO'lHhle 

)]'e<popMall.mL OCTaTO'lHhle Hanp5IJKeHl15I. I1pe)],eJIhHOe COCT05IHIIe II 

npe)],eJIhHa5I HarpY3Ka. Onpe)],eJIeHIIe BepxHeH II HlllKHeH rpaHIIll. )],JI5I 

npe)],eJIhHOH HarpY3KH 

2.10.6. 	I1oBepxHocTII TeKYLIecTII, llX CBoHcTBa. KpliTepIIII TeKY'leCTII: TpecKa-CeH­

BeHaHa II MlI3eca, 11K reoMeTpl1'leCKa5I m-rrepnpeTall.l15I II <p1I3l1'leCKIIH CMbICJI. 

3aKoHhI ynpO'lHeHl15I. I10CTYJIaTbI nJIaCTl1'lHOCTII. I1pIIHll.l1n 

rpa)],lIeHTaJIbHOCTII. I1PIIHll.mIbI MaKcIIMYMa. 

2.1 0.7. ,I(e<popMall.110HHa5I TeOpl15I IIJIaCTl1'lHOCTII: Tpii rlinOTe3hI, onpe)],eJUIIOmIIe 

ypaBHeHl15I, 3aIIllcaHHbIe 'lepe3 nOJIHYIO II 'lepe3 IIJIaCTl1'lecKYIO 

)],e<p0pMall.llIO; CB5I3b, Me1K,I(y nOJIHOH, ynpyroH II IIJIaCTl1'leCKOH 

)],e<p0pMall.l15IMII; CB5I3b Me1K,I(y lffiTeHCl1BHOCT5IMl1 3TllX )],e<p0pMall.HH; 

nepecrpoeHIIe e)],l1HOH KPl1BOH, nOcTpOeHHOH B Koop)],IIHaTax 

"IIHTeHcIIBHoCTb Hanp5IJKeHIIH - IIHTeHCIIBHOCTb nOJIHbIX )]'e<popMau.HH, B 

Koop)],IIHaThI «IIHTeHCllBHOCTb Hanp5IJKeHHH - IIHTeHCIIBHOCTb IIJIaCTl1'leCKllX 

)],e<p0pMall.HH", pa60Ta ynpyro-IIJIaCTl1'leCKOH )],e<p0pMall.l1l1; ynpyra5I 

pa3rpY3Ka, OCTaTO'lHhle HaIIp5IJKeHl15I. 

2.10.8. 	Teopl15I IIJIaCTl1'leCKOrO TeqeHl15I: Tpii rlinOTe3hI, onpe)],eJUIIOmIIe ypaBHemur, 

HaIIllcaHHhIe qepe3 CKOPOCTII (npHpameHl15I) IIJIaCTl1'leCKllX )]'e<popMall.IIH II 

'lepe3 CKOPOCTII (npIIpameHll5I) nOJIHbIX )],e<p0pMall.IIH; pa3JIl1'llIe Me1K,I(y 

npIIpameHIIeM IIHTeHCIIBHOCTII )]'e<popMall.HH II lffiTeHCllBHOCThIO 

npHpameHl15I )],e<p0pMall.llH; JIOrapII<pMl1'leCKHe )]'e<popMall.l1l1 II llX CB5I3b C 

IIHTeHCIIBHOCTbIO npIIpameHl15I )],e<p0pMall.IIH; nocTYJIaT ,I(pYKKepa II 

aCCOll.llHpoBaHHhIH 3aKOH TeqeHl15I; YCJIOBl15I ynpO'lHeIDUI; nOBepxHcTh 

HarpYJKeHl15I. 

2.10.9. 	AHaJIIITl1'leCKHe perneHll5I nJIaCTIIQeCKllX 3a)],a'l: Tpy6a no)], BHYTpeHlillM 

)],aBJIeHIIeM, I1,I(C, ll)],eaJIbHO ynpyrOIIJIaCTl1'leCKHH MaTepIIaJI, 

)]'e<popMall.llOHHa5I TeOpll5I; rpy6a no)], BHYTpeHHIIM )],aBJIelilleM, I1,I(C, 
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yrrpyroMacTWIeCKHM JUmeMHO yrrpollIDlIOmMMCjI MaTepMaJI, 
.n:e<p0pMaI.J;MOHH~ TeOplfjl; COBMeCTHOe paCTIDKeHMe M KpYlleHMe 
TOHKOCTeHHOM TPy6hI (TeOplfjl TelleHMjl); KpYlleHMe rrpM3MaTWIeCKOrO Tena 3a 
rrpe.n:enOM yrrpyroCTM. Ilpe.n:enhHoe COCTOjlHMe rrpM KpYlleHMM. IloBepXHocTh 
HarrpIDKeHMM KaK rrOBepXHOCTh eCTeCTBeHHOrO CKaTa. 

2.10.10.06m:Me MeTO.n:hI pemeHMM 3a.n:all TeopMM IIJIaCTWIHOCTM: MeTO.n:hI 
.n:orronHMTeJIhHbIX HarpY30K (HarrpIDKeHMM), .n:e<popMaI..Ulli M rrepeMeHHhIX 
rrapaMeTPOB yrrpyrocTM M .n:e<popMaIJ;MOHHOM TeopMM IIJIaCTWIHocru; MeTO.n:hI 
.n:orrOJIHMTeJIhHhIX HarrpIDKeHMH M pa.n:MaJIhHOrO B03BpaTa B TeopMM 
IIJIaCTWIeCKoro TelJeHlfjI; HarrpaBJIeHlfjI CHoca Ha rrOBepXHOCTh TeKYlIecTM. 

2.1 O.l1.MeTo.n: JIMHMH CKOJIh)l(eHlfjI: TeH30p HarrpIDKeHMH, cpe.n:Hee HarrpIDKeHMe, 
rnaBHhle HarrpIDKeHlfjI (BeJIWIMHa, HarrpaBJIeHMe), MaKCMMaJIhHhle 
KaCaTeJIhHhle HarrpIDKeHlfjI (BeJIWIMHa, HarrpaBJIelllie) .JJ:JIjI IIJIOCKOrO 
.n:e<popMMpoBaHHoro COCTOjlHlfjI; COOTHOmeHlfjI .n:lliI HarrpIDKeHMM, JIMHMH 
CKOJIh)l(eHlfjI; rpaHWIHble YCJIOBlfjI .n:lliI Harrpjl)l(eHMM; rrollil CKopocTeM, 
ypaBHeHMe reiipMHrepa; TPy6a rro.n: BHYTPeHHMM .n:aBJIeHMeM (pemeHMe 
3a.n:allM). YpaBHeHlfjl IIJIaCTWIeCKoro IIJIOCKOrO .n:e<popMMpOBaHHOro 
COCTOjlHlfjI .n:lliI HarrpIDKeHMH. CBoHcTBa JIMHMH CKOJIh)l(eHlfjl. 3a.n:alla 
IIpaH.JJ:TlliI 0 B.n:aBJIMBaHMM mTaMrra. KMHeMaTWIecKHe ypaBHeHlfjl. 

2.1O.12.YrrpyroIIJIacTWIecKHe BOJIHbI B CTep)l(He. Y.n:apHoe HarpY)l(eHMe. BonHa 
pa3rpY3KH. OCTaTollHble .n:e<p0pMaIJ;MM. 

2.10.13.0CHoBHhle 	3KcrrepMMeHTaJIhHhle <paKThI 0 rrOJI3YllecTM: rrpjlM~ M o6paTH~ 

rrOJI3YlJeCTh, peJIaKcaIJ;lfjI. BJIlfjIHMe CKOPOCTM Harpy)l(eHlfjI. IhoxpoHHble 
KpMBhle rrOJI3YlJeCTM. 

2.10.14.06mMM BM.JJ: orrpe.n:emllOmMX COOTHomeHMM TeopMM rrOJl3YlJeCTM M MX 
KOHKpeTM3aIJ;lfjl .n:lliI TeopMM CTapeHlfjI, TelJeHlfjI M yrrpollHeHlfjI; 
MexaHWIeCKHe Mo.n:eJIM CJIO)l(HhIX cpe.n: (yrrpyroM, Bjl3KOH, 
)l(eCTKOllJlaCTWIeCKOM M yrrpyrO-IIJIaCTMlleCKOH 6e3 yrrpOlJHeHlfjI M C 
yrrpOlJHeHMeM, Bjl3KOllJlaCTWIeCKoH, cpe.n:hI <POMxTa M MaKCBeJIJIa); 
MCCJIe.n:OBaHMe Mo.n:eneH. 

2.11. TeopUR 6R3Koynpyzocmu 
2.11.1. .llilHeHHM TeOplfjl Bjl3KoyrrpyrocTM. 	MeXaHWIeCKHe Mo.n:eJIM Bjl3KoyrrpyrMX 

TeJI. Y rrpyrMH M Bjl3KHM 3JIeMeHThI, Mo.n:eJIh MaKCBeJIna, orrMcaHMe 
peJIaKCaIJ;MM. Mo.n:eJIh <PoMxTa, OllMCalllie .n:e<popMaI.J;MH rrOJI3YlleCTM. Mo.n:eJIh 
KeJIhBMHa - CTaH.JJ:apTHOe Bjl3KoyrrpYToe TeJIO; BpeMeHa penaKCaIJ;MM M 

rrOJI3YllecTM; orrMcaHMe rrOJl3YlJeCTM, peJIaKCaIJ;MM M rrOCJIe.n:eMCTBlfjI. 

2.11.2. 	Teoplfjl EOJIhIJ;MaHa-BoJIhTepphI, 3allMCh B BM.JJ:e MHTerpaJIhHhIX ypaBHeHMM 
BToporo po.n:a M C MCrrOJIh30BaHMeM cBepTKa CTMJIhTheca. OllMCaHMe 
rroJl3YllecTM M peJIaKCaIJ;MM, <PYHKu;MM M jI.n:pa rrOJI3YlJeCTM M peJIaKcaIJ;MM, CBjl3h 
Me)l(.JJ:y HMMM, CJIa60cMHryJUIPHble 51.n:pa. YpaBHeHlfjI JIMHeHHOH 
B5I3KoyrrpyrocTM B cnylJae CJIO)l(HOrO HarrpIDKeHHoro COCTOjlHlfjI. 
ArrrrpOKCMMaIJ;lfjI Mep rrOJI3YlJeCTM M peJIaKCaIJ;MM, TPe60BaHlfjI K <PYHKu;lfjIM 
BJIlfjIHlfjI. 3KCrrOHeHIJ;MaJIhHhle jI.n:pa, crreKTP BpeMeH peJIaKCaI.J;MM. CTerreHHhle 
51.n:pa, MPO A. P. P)I(aHMIJ;hIHa, OThlCKaHMe MX pe30JIhBeHT. 
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2.11.3. 	TeMrreparypHo-BpeMeHHa5I amurorIDI. BJIIDIHHe TeMrreparypbI Ha B5I3KOCTb. 

TIpHBe.Il.eHHOe (MO.Il.H<pHIUIpoBaHHoe) BpeM5I. TepMOpeOJIOrlflIeCKH rrpocToe 

TeJIO. <I>YHIU.l;IDI TeMrreparypHoro C.Il.BHra. <I>oPMYJIa BHITb5IMCa-naH.Il.eJIJIa­

<I>eppH. 3Kcrrpecc HCrrbITaHIDI MaTepHaJIOB. 0606II.l;eHHa5I KpHBa5I rrOJI3YlleCTH. 

2.11.4. 	KOMIIJIeKCHbIH MO.n.yJIb, MO.n.yJIb HaKOIIJIeHIDI H MO.n.yJIb rroTepb, HX 

3aBHCHMOCTb OT llaCTOTbI rapMoHlflIecKlIX KOJIe6aHHH. CB5I3b MOII.l;HOCTH 

.Il.HCCHrraUHH C Mo.n.yJIeM rroTepb. 

2.11.5. 	MeTO.Il.bI perneHIDI KpaeBbIX 3a.Il.all JIHHeHHOH TeopHlI B5I3KOyrrpyroCTH. 

TIocTaHoBKa KBa3HCTaTHllecKlIX KpaeBbIX 3a.n.all, H30TPOIIlThle, aHH30TPoIIHhle, 

CTapeIDII.l;He H HeCTapeIDII.l;He MaTepHaJIhl. TIpHHJJ;Iffi BOJIbTeppbI. CTPYKrypa 

perneHHH OCHOBHbIX KpaeBbIX 3a.Il.all TeopHH yrrpyrocTH. MeTO.Il. 

arrrrpoKcHMaUHH A.n. HrrbIDrnHHa; <PYHKUIDI CB5I3HOH rrOJI3Y1lecHI, ee 

aHaJIHTlflIeCKoe H 3KcrrepHMeHTaJIbHOe orrpe.Il.eJIeHHe. MeTO.Il. llHCJIeHHOH 

peaJIH3aIJ;HH yrrpyrHX perneHHH. MeTO.Il. rrepeMeHHbIX Mo.n.yJIeH. MeTO.Il.bI 

HIrrerpaJIbHbIX rrpe06pa30BaHHH. MeTO.Il. rrornaroBoro HHTerpHpoBaHIDI. 

2.11.6. 	HeJIHHeHHa5I B5I3KOyrrpyroCTb. TIO.Il.06He KpHBbIX rrOJI3Y1lecTH. YpaBHeHHe 

M.Il.epMaHa-Po30BcKoro. TIO.Il.06He H30XPOHHbIX KpHBbIX rrOJI3YlleCTH. 

YpaBHeHHe lD.H. Pa6oTHoBa. YpaBHeHIDI <I>perne-BOJIbTeppbI, rJIaBHa5I 

KY6HllHa5I TeopIDI IifJIbIDrnHHa- OrH6aJIOBa. MeTO.Il. rrOCJIe.Il.OBaTeJIbHbIX 

rrpH6mDKeHHH. 

2.11.7. 	OCHOBbI MexaHHKH rrOJIHMepHbIx KOMrr03HTOB. 3<p<peKTHBHble MO.n.yJIH, 

nrnOTe3bI <I>oHxTa H PeHcca. 3 <p<peKTHBHble xapaKTepHcTHKll 

O.Il.HOHarrpaBJIeHHbIX H MHOrOCJIOHHbIX KOMII03HTOB. 

2.12. TeopUJl KOllefialluu, ycmOUlJU60Cmb 

2.12.1. 	YpaBHeHIDI narpaIDKa BToporo PO.Il.a .Il.JI5I rOJIOHOMHbIX H HeroJIOHOMHbIX 

CHCTeM. TIoTeHIUIaJIbHble, rHpocKorrlflIecKHe H .Il.HCCHrraTHBHble CHITbI. 

.D.HccHrraTHBHa5I <PYHKlJ.IDI P3JIe5I. <I>yHKlJ.IDI raMHITbToHa. TIpHHIJ:Hrr 

raMHITbTOHa-OcTPorpa.n.cKoro. 

2.12.2. 	CHcTeMbI C O.Il.HOH CTerreHbID CBo6o.Il.hl. MeTO.Il.bI COCTaBJIeHIDI ypaBHeHHH 

.Il.BIDKeHIDI (3aKoH HbIDToHa, MeTO.Il. narpaIDKa, rrpHHJJ;Iffi raMHITbTOHa­

OCTPorpa.Il.CKoro). CBo6o.Il.Hble KOJIe6aHH5I. AMIIJIHry.Il.a, llaCTOTa. rrepHO.Il.. 

BJIIDIHHe CHIT B5I3KOro TPeHIDI Ha xapaKTep .Il.BIDKeHIDI . .D.eKpeMeHT 3aryxaHH5I. 

BbIHY)l()J;eHHble KOJIe6aHIDI .Il.JI5I cJIYlla5I rapMoHlflIecKoH H rrpOH3BOJIbHO 

H3MeH5IIDII.l;eHC5I rro BpeMeHH CHITbI. Pe30HaHc, K03<P<PHUHeHT .Il.HHaMlflIHOCTH, 

6HeHIDI, BJIH5IHHe CHIT COrrpoTHBJIeHH5I. 

2.12.3. 	CHcTeMbI C KOHellHbIM llHCJIOM CTerreHe:H CBo6o.Il.hl. MeTO.Il.bI COCTaBJIeHIDI 

ypaBHeHHH .Il.BIDKeHIDI. MaJIble co6cTBeHHble KOJIe6aHIDI KOHcepBaTHBHbIX 

CHCTeM. Co6cTBeHHble llaCTOTbI H <pOPMbI KOJIe6aHHH, HX CBoHCTBa. 

OPTOroHaJIbHOCTb co6cTBeHHbIX <p0pM. rJIaBHble (HOpMaJIbHhle) KOOp.Il.HHaTbI. 

BJIH5IHHe CHIT TPeHH5I Ha .Il.HHaMlflIeCKHe xapaKTepHcTHKll CHCTeMbI. 

TIpH6JIH)KeHHble MeTO.Il.bI orrpe.Il.eJIeHH5I HH3rneH llaCTOTbI (MeTO.Il. PeJIe5I, 

rrOCJIe.Il.OBaTeJIbHbIXrrpH6JIIDKeHH:H, <poPMYJIa .D.oHKepJIe5I H .Il.p.). 

TIpH6JIIDKeHHble MeTO.Il.bI orrpe.Il.eJIeHH5I BblcmHX >:IaCTOT. OueHKH 

rrpH6JIIDKeHHbIX 3HalleHH:H llaCTOTbI. BhlHY)l()J;eHHbIe KOJIe6aHIDI .Il.JI5I cJIYlla5I 
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rapMOHlflIeCKoii 11 I13MeIDIlOllUIHC5I no BpeMeHM CIDIbI. 

Pe30HaHC. CIDI B5I3KOrO COIIponIBJIeH115I. KOJIe6aHI1H. 

12.4. 	KOJIe6aH115I CI1CTeM C 6ecKoHeLIHbIM LII1CJIOM cTeneHeii (c 

1-'"'",UtJVf-I__NLVUJLun.nUL napaMerpaMI1). YpaBHeHI15I npO)];OJIbHbIX, KPYTIDIbHbIX 11 

I13rI16HbIX KOJIe6aHI1ii ynpyrIiX cTep)KHeii. BI1)];bI rpaHlfllHbIX YCJIOBI1ii. 

KpbIJIOBa. CBo6o)];Hble <pOPMbI 11 I1X 

)K1I[eHHblle KOJIe6aHI15I (np5IMoii MeTO)]; pemeH:IDI, 

MeTO)]; HopMarrbHbIX KOOp)];I1HaT, MeTO)]; pa3JIOiKeHI15I B PM no co6cTBeHHbIM 

<popMaM). npO)];OJIbHOH CIDIbI Ha I13rI16HbIe KOJIe6aH115I CTepiKH5I. 

YpaBHeH115I 	 TIJIaCTI1H 11 060JIOLIeK. 

<pOPMbI 11 LIaCTOTbI KOJIe6aHI1ii 3JIeMeHTOB KOHCrpYKl{I1H Ha npI1MepaX 

TIJIaCTI1H, 060JIOLIeK 11 rpeXMepHbIX TeJI. KOJIe6aHI15I TIJIaCTI1H Ha npI1Mepe 

np5IMoyroJIbHOii nJIaCTlIHbI: ypaBHeHI1e 11 YCJIOBI15I. 

Onpe)];eJIeHI1e C06CTBeHHbIX LIaCTOT 11 <p0pM. BbIHYlK)leHHbIe KOJIe6aHI15I. 

YCTOHLII1BOCTb no JbmYHOBY. ACHMTITOTHLIeCKa5I YCToiiLII1BOCTb. MeTo)]; 

<PYHKl{I1H llimYHOBa. KpI1TepI1I1 YCTOHLII1BOCTI1 CI1CTeM. 

Y CTOHLII1BOCTb nepI10)];lflIeCKI1X pemeHI1H. Onpe)];eJIeHI1e 06JIaCTeii 

HeycTOHLII1BOCTI1. 

B MeXaHHLIeCKI1X CI1CTeMax. 

5IBJIeHI15I. IIapaMC1pHLIecKI1ii pe30HaHc. OTcrpOHKa OT pe30HaHCOB. 

YpaBHeHI1e XIDIJIa. YpaBHeHI1e MaTbe. .D:I1arpaMMa AiiKca-CTperra. 

IIpe)];eJIbHble COCT05IHI15I npI1 KOJIe6aHI15IX. 

ieJl[IDl!eHHbl!e KOJIe6aHI15I CI1CTeM. MeTO)];bI Marroro KpbIJIOBa­

Eoromo6oBa, BaH-)];ep-IIoJI5I, JII1HeapI13aIJ.IIH, MeTO)]; rapMoHHLIecKoro 

6arraHca. CBo6o)];Hble 	 KOJIe6aH115I. 

KOJIe6aHI15I HeJII1HeiiHOH CI1CTeMbI rapMOHlf!IeCKOM 

B036YlK)leHHI1. ABTOKOJIe6aTeJIbHble CI1CTeMbI. IIpe)];eJIbHble III1KJIbI 11 I1X 

2.13. 	j(UHIl.lJtUKQ MQmUH U ynpyzux cucmeM 

2.13.1. ,I.l;HHaMI1Ka MamI1H (KoJIe6aHI15I 3JIeMeHTOB KOHCrpyr<IIHii). IIocrpoeHI1e 

KOHCrpYKIUfH. MeTo)]; )];I1HaMlflIeCKI1X 

iKeCTKOCTeii 11 ,!J;I1HaMlflIecKI1X nO)];aTJIHBOcTeii. YpaBHeHI15I npO)];OJIbHbIX, 

KpyTI1JIbHbIX 11 I13rI16HbIX KOJIe6aHI1H ynpyrI1X CTep)KHei1:. IIonepeLIHble 

KOJIe6aHI15I C cOCpe)];OTOLIeHHbIMH MaccaM 11 ynpyrnMI1 OnOpaMI1. 

KOJIe6aHI15I 6arroK co MHOrI1MI1 OnOpaMI1. KOJIe6aH115I 6arroK 

(MOCTOB) no)]; )];eHCTBI1eM nO)];BH)KHOH HarpY3KI1. BJII15IHI15I 

TeMneparypbI. .D:eHcTBHe y)];apHOH 

ryp6I1HHbIX JIOnaTOK. KOJIe6aHI15I BpaIIIaIOIIII1XC5I BarrOB C )];HCKaMI1. BJII15IHI1e 

<paKToPOB (nO)];aTJII1BOCTb OIIOP, <popMa CeQeHI15I 

3<p<peKTbI, cIDIa T5IiKeCm, Pa3JIlflIHble BI1,!J;bI rpeHI15I) Ha 

CKOpOCTH. BJIH5IHI1e 3KCIIeHl.pHCmeTa H aHH3orponHbIX 

CBOHCTB Ha xapaKTepHCTI1KI1 BpaIIIaIOIIIeiic5I CI1CTeMbI. 

BI16poI130JI5IIII15I MamI1H, IIpI160pOB H annaparypbI. AKTI1BHa5I 11 naCCI1BHa5I 

BI16poI130JI5IIII15I C YLIeToM )];I1CCHnaIII1I1 B CI1CTeMe. KaCKa)];Ha5I 
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1 

pa3pyrneHIDI . .Ll.JJ[CJI!OK~lm[QH[Hb:[e Mo.n;eJIH npouecca 

cppaKTorpaMMhl. Y CTaJIOCTb 

BH6pOH30IDI[(IDI. BH6poaxyCTlIKa H 
BH6poaKYCTHtIeCKHX BOJIH. MeTo.n;hI MarnHH. 

2.13.3. 	BapHaI(HOHHble B TeopHH KOJIe6amIH. CBoHcTBa 

co6cTBeHHbIX qaCTOT H CPOPM ynpyrHX CHCTeM. MeTO.n;bI onpe.n;eJIeHIDI 
co6cTBeHHbIX qaCTOT H CPOPM ynpyrHX CHCTeM (BapHaI(HOHHble, qHCJIeHHble, 
KOHeqHbIX BbIHY)K,Il;eHHhIe H KOJIe6aHIDI ynpyrHX 
CHCTeM. 

13 	 YnpyrHe BOJIHbI B HeorpamPleHHoH ynpyroH BOJIHbI pacrnHpeHIDI H 
BOJIHbI c.n;BHra. ypaBHeHIDl. H rpynnoBa5I CKOpOCTH. 

TIoBepxHocTHble BOJIHb! PeJIe5I. OCHOBb! IJ"'JLll"'LUJJll ,.,1"' a3porH,Il;poynpyrocTH..<U,""1 

- nOCTaHOBKa 3a.n;aq H aHaJIH3a. 

13.5. Y.n;apHhle Onpe.n;eJIeHHe .n;HHaMlfIIHOCTH npH 
y.n;ape. 3aIIIIITa OT B03.n;eHcTBHH. 

MexOUUKO p(J3pymeuuJl 

1. 	 TIOH5ITHe 0 
THIIbl 

H npOlJHOCTH TeJI. 3aKOHOMepHOCTH H 
OCHOBHb!e KOHueHTPaTOphl KplITepHH 
pa3pyrneHIDI. .n;JIHTeJIbHOH H npOqHOCTH. 

K03cpcpHUHeHT 3anaca. 

2.14.2. ,L(ecpeKTbI B KPHCTaJIJIHtIeCKHX MaTepHaJIaX H HX B ynpOl.{HeHHH H 

pa3pyrneHIDI . 
.n;ecpopMaI(HOHHOrO 
XHMlfIIeCKoro 

,n:ecpopMaI(HH. TeopHH 

Pa3pymeHHe K01'1C1PVJKll,1lOElHhlX TeopHH 
TIepexo.n; OT 

J::SJIIDIIU1e Pa3JIlfIIHbIX cpaKTopoB Ha B5I3KO­
pa3pymeHIDl. pa3pymeHIDl. 

MaTepHaJIOB. ,L(HarpaMMa 
YCTaJIOCTHOro pa3pyrneHIDI H OCHOBHble KpHTepHH YCTaJIOCTH. <PH3HtIeCKHe 
Mo.n;eJIH YCTaJIOCTHOro BJIIDIHHe cpaKTopoB Ha 
UHKJIlfIIecKYIO npOqHOcTb. 

........., ..ZJ!J.l 

H ,n:HarpaMMa YCTaJIOCTHOro 
H HOBbIe KplITepHH LU.l.L'W.LU "",,,,V"',VLL 

2.14.4. 	 BbICB06o)K,Il;eHIDI npo,n:BHJKeHIDI B ynpyroM 
Tene. 3HepreTlfIIecKHH no.n;xo.n; fPHcpcpHTca. CHJIOBOH no.n;xo,n: B MexaHHKe 
pa3pymeHIDI. 3KBHBaJIeHTHOCTb no.n;xo,n:OB B cnyl.{ae xpynKoro 
<PoPMYna I1pBHHa. 

3a,n:al.{H 02.14.5. B ynpyroM TeJIe. 
HHTeHCHBHOCTH HanpIDKeHHH, HX BbIl.fHCneHIDI H oueHKH. 

B MexaHHKY TpeIIIHHbI B 

fPHcpcpHTca-OpoBaHa. npH 
3HepreTHl.{eCKHH H vZ~"~~'~L.L U~,U~'V~J~ B MexaHHKe 

HX onpe,n:eJIeHIDI. 
,n:mr oueHKH HecYIIIeH V.Ln...v~ 
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2.14.6. 	J-HHTerpaTI 3IDeJI6H-lleperraHoBa-PaHca H ero HHBapHaHTHocTb. Bbl'IHCJIeHHe 

rrOTOKa :meprHH B BepIDHHy rpeIJJ:HHbI. 

2.14.7. 	 flOKaTIH30BaHHoe rrJIaCTll'IeCKOe Te-qeHHe y BepIDHHbI rpem;mIbI. MO)J;eJlb 

rpeIUHHbI fleoHoBa-I1aHacIOKa-.I(ar)J;eHna C Y3KOH 30HOH JIOKaTIH3all,HH 

ITIIaCTll'IeCKHX )J;ecpopMall,HH. 

2.14.8. 	KJIaCCll'IeCKHe TeopHH rrpo-qHocTH: HaH60JIbIDHX HOPMaTIbHbIX HarrpIDKeHHH, 

HaH60JIbIDHX rrpo)J;OJIbHbIX )J;ecpopMall,HH, HaH60JIbIDHX KaCaTeJIbHbIX 

HarrpIDKeHHH, ::mepreTll'IeCKHH KpHTepHH rrpO-qHOCTH, TeopIUI rrpe)J;eJIbHbIX 

COCT05IHHH. .I(ocToHHcTBa, He)J;OCTaTKH, 06JIaCTb rrpHMeHeHH5I. 0606IJJ:eHHe 

KJIaCCH-qecKHX KpHTepHeB Ha cny-qaH CJIOiKHOrO HarrpIDKeHHoro COCT05IHIUI, 

aHH30rporrHbIe MaTepHaTIbI H T. )J;. 

2.14.9. 	 .I(JIHTeJIbHa5I rrpo-qHOCTb. I1pe)J;eJI )J;JIHTeJIbHOH rrpo-qHOCTH. KPHBa5I 

)J;JIHTeJIbHOH rrpo-qHOCTH . .I(JIHTeJIbHa5I rrpo-qHOCTb rrOJIHMepHbIX MaTepHaTIOB. 

KpHTepHH EeHJIH, rrpmrn:Hrr JIHHeHHOro CYMMHpoBaHIUI rrOBpe)KJJ:eHHH. 

TeopIUI )J;JIHTeJIbHOH rrpo-qHocTH A.A.I1JIbIOIDHHa, TeH30p rrOBpe)KJJ:eHHH H 

MepbI rrOBpe)KJJ:eHHH. 3cpcpeKT "oT)J;bIXa" H "3aTIe-qHBaHH5I" rrOBpe)KJJ:eHHH. 

2.15. 3KCnepUMe1lmanb1lan MexallUKa 

2.15.1. 	MeTo)J;bI H cpe)J;cTBa 3KcrrepHMeHTaTIbHbIX HCCJIe)J;oBaHHH B MexaHHKe 

TBep)J;oro )J;ecpopMHpyeMoro TeJIa. MeTo)J; 3JIeKrpoTeH30MerpHH (BH)J;bI 

TeH30pe3HCTopOB, cxeMbI HX pa3MeIJJ:eHIUI )J;JI5I O)J;HOOCHbIX H )J;BYXOCHbIX 

H.I(C, MOCTOBa5I cxeMa H3MepeHIUI, TeH30pe3HcTopHble rrpe06pa30BaTeJIH 

rrepeMeIJJ:eHHH, ClUI, )J;aBJIeHHH, BH6pall,HH). MeTo)J; xpyrrKHX rrOKpbITHH )J;JI5I 

HCCJIe)J;OBaHIUI rrOJIeH rJIaBHbIX Harrp5IlKeHHH (KaHHcpOJIbHble, OKCHJJ:Hble, 

3MaTIeBble rrOKpbITIUI, 06JIaCTb HX rrpHMeHeHIUI). MeTo)J; Koop)J;HHaTHbIX ceTOK 

(rrp5IMoyrOJIbHble, KaCaTeJIbHble, OKpYiKHble H KOM6HHHpoBaHHble ceTKH, 

06JIaCTb HX rrpHMeHeHHH). MeTo)J; MYapoBbIX rrOJIOC )J;JI5I H3MepeHIUI 

JIHHeHHbIX H yrJIOBbIX rrepeMeIJJ:eHHH Ha rroBepxHocTH. MeTo)J; 

cpoToyrrpyrocTH. I1PHHll,HIT )J;eHcTBIUI rrp5IMOrO rrOJI5IpHCKOrra H KpyroBoro. 

I130xPOMbI (rrOJIOCbI) H H30KJIHHa. MeTo)J;bI HX pa3)J;eJIeHIUI C rroMoIUblO 

"6eJIoro" CBeTa, CHHXpOHHoro BpaIJJ:eHIUI aHaTIH3aTOpa H rroJI5IPH3aTopa, 

BBe)J;eHIUI 114 BOJIHOBbIX ITJIaCTHHOK. MeTo)J;bI pa3)J;eJIeHIUI Ha Pa3HOCTH 

rJIaBHbIX HarrpIDKeHHH (MeTo)J;, HCrrOJIb3YIOIJJ:HH H3MepeHHe rrorrepe-qHbIX 

)J;ecpopMall,HH; MeTO)J; HaKJIOHHOrO rrpocBe-qHBaHH5I rryTeM rroBopoTa 

OTHOCHTeJIbHO OCH O)J;HOro H3 rJIaBHbIX HarrpIDKeHlIH:, orrpe)J;eJI5IeMbIX 

3Ha-qeHHeM yrJIa H30KJIHHbI, BapHall,HOHHO-Pa3HOCTHbIH MeTO)J; peIDeHH5I 

ypaBHeHIUI paBHOBecIUI 3a)J;a-qH JJ:IDI ITHC (crroco6 Pa3HOCTH KaCaTeJIbHbIX 

HarrpIDKeHHH). MeTo)J; orrTH-qeCKH -qyBCTBHTeJIbHbIX. rrOKpbITHH H 

COOTBeTCTBYIOIUHe cxeMbI rrOJI5IpHCKorrOB. 

2.15.2. 	TeopIUI rro)J;o6IUI H MO)J;eJIHpOBaHIUI. BHJJ:bI COOTBeTCTBHH (rrpocToe rro)J;o6He, 

acpcpHHHoe, CPYHKll,HOHaTIbHOe, orrepaTopHoe H 06JIaCTb HX rrpHMeHeHIUI). 

MeTo)J;bI orrpe)J;eJIeHH5I MacIDTa60B cpH3ll'IeCKOrO MO)J;eJIHpoBaHIUI. MeTo)J; 

aHaTIH3a H3BeCTHbIX CPYHKll,HOHaTIbHbIX CB5I3eH (ypaBHeHlIH:) 5IBJIeHIUI. I10JIHOe 

H rrpH6JIHJKeHHOe MO)J;eJIHpOBaHHe. llacTHbIe cny-qaH MO)J;eJIHpOBaHIUI ITHC, 

)J;eHcTBIUI MaCCOBbIX CHJI, KHHeMaTll'IeCKOrO H )J;HHaMll'IeCKoro rro)J;o6IUI. 

Orrpe)J;eJIeHHe MacIDTa60B MO)J;eJIHpOBaHIUI Ha OCHOBe TeopHH pa3MepHOCTeH, 
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OCHOBaHHOH Ha 1t - TeOpeMe. <l>oPMYnl1pOBKa 1t -TeOpeMbI. I1I-I)J;I1KaTOpbI 11 

Kpl1Tepl111 rrO.1l.06IDI. OCHOBHbIe TeOpeMbI rrO.1l.06IDI. 

2.15.3. 	MaTeMaTrrqeCKI1e MeTO.1l.bI ITJ1aHHpoBaHIDI rrOcne.1l.0BaTenbHOCTI1 

3KCrrepl1MeHTaJIbHbIX I1CCne.1l.0Bamrn:. CxeMa 3KCrrep11MeHTa. 06'beKT 

I1ccne.1l.0BaHIDI (l1epHbIH 5Ill(I1K). IIapaMeTPbI OrrTI1MI13aU;l1l1. MeTO.1l.bI 

rrocTPoeHIDI o606meHHoro rrapaMeTPa OrrTI1MI13aU;l1I1, <l>aKTOpbI. BbI60p 

o6nacTI1 3KCrrepl1MeHTa. YcnOBIDI, KOTOPbIM .1l.0mKHbI Y.1l.0BneTBOp5ITb 

BbIIIIerrepel1l1cneHHbIe rrOH5ITIDI. MaTeMaTrrqeCKa5I MO.1l.enb, 

arrrrpOKCl1Ml1pYIOmaJI pe3ynbTaTbI 3KCrrepl1MeHTa 11 ycnomuI ee BbI6opa. 

OCHoBHbIe cTPaTerl111 3KCrrepl1MeHTaJIbHOrO orrpe.1l.eneHIDI 3KcTPeMYMa 

u;eneBoH <PYHKIII1I1 3KCrrepl1MeHTa. MeTO.1l. raycca-3eH.n.eJ15I; rpa.1l.l1eHTHbIe 

MeTO.1l.bI; MeTO.1l. KpYToro BOCXO)K.IJ.eHIDI. IIonHbIH <paKToPHbIH 3KCrrepl1MeHT 

(II<l>3). MaTPI1u;a II<l>3. MeTO.1l.bI ee rrOCTPoeHIDI 11 ee CBoHcTBa. 

Orrpe.1l.eneHl1e K03<P<PI1U;l1eHTOB MaTeMaTrrqeCKOH MO.1l.enl1 (YPaBHeHIDI 

perpeCCI1I1) rrpl1 II<l>3. Orrpe.1l.eneHl1e rrorpeIllHOCTI1 rrpl1 rrpOBe.1l.eHI1I1 

3KCrrepl1MeHTa rro rroBTopHbIM OrrbITaM Ha HYneBoM ypoBHe 11 rrorpeiliHOCTI1 

K03<p<pID.J:l1eHTOB ypaBHeHIDI perpeccl1I1. Orrpe.1l.eneHl1e 3Hal111MOCTI1 

K03<P<PI1U;l1eHToB rro "t"-KpI1TepHIO. L(po6HbIH <paKToPHbIH 3KCrrepl1MeHT 

():(<l>3) .1l.J15I rrocTpoeHIDI nl1HeHHOH MO.1l.enl1, arrrrpOKCI1MHpYIOmeH 

Hel13BecTHYIO rroBepXHocTb rrapaMeTpa OrrTI1MI13aU;l1I1. L(po6HbIe peITJ1l1K11. 

r eHepHpYIOll(ee COOTHOIlleHl1e, orrpe.1l.en5IIOmee C KaKI1M 113 3<p<peKTOB 

B3aI1MO.1l.eHCTBIDI <paKTOPOB CMeIllaH .1l.0rrOnHl1TenbHbIH <paKTOp. 

Orrpe.1l.eIDllOll(I1H KOHTPaCT 11 ero rrpl1MeHeHl1e .1l.J15I rrOCTPoeHIDI ou;eHOK 

Hel13BeCTHbIX I1CTI1HHbIX K03<P<PI1IJ;11eHTOB MO.1l.emL 06pa6oTKa pe3ynbTaToB 

II<l>3 11 ):(<l>3. Orrpe.1l.eneHl1e CTaTI1CTrrqeCKOH 3HaTII1MOCTI1 K03<P<PI1U;l1eHTOB 

ypaBHeHIDI. IIpoBepKa a.1l.eKBaTHOCTI1 nl1HeHHOH MO.1l.enl1 11 yqacTKa I1CTI1HHOH 

rrOBepXHOCTI1 OTKJIl1Ka rro Kpl1TepHIO <l>l1Illepa 11 .1l.eHCTBIDI B cnyl1ae 

Hea.n.eKBaTHOCTI1. 

2.16. BbllJUCIlUmeJlbHUR MexUHUKU U IJUClleHHble Memodbl 

2.16.1. 	ArrrrpoKCl1MaU;IDI <PYHKIII1H. I1HTeprrOnl1pOBaHl1e O.1l.HOMePHbIX <PYHKU;I1H: 

I1HTeprrOJ15IIJ;I10HHbIe rrOnl1HOMbI lliIOToHa 11 JIarpaIDKa, rrorpeiliHOCTb 

I1HTeprronHpOBaHIDI, CX0.1l.I1MOCTb I1HTeprrOJ15IU;110HHOro rrpou;ecca, 

I1HTeprrOJ15IIJ;I10HIfbIH rrOnl1HOM 3pMl1Ta, Crrna:HH-arrrrpoKCl1MaU;IDI, 

KY6rrqeCKI1H CITJ1aHH. MHoroMepHoe I1HTeprronHpOBaHl1e. IIpl16mrnceHI1e 

<PYHKIJ;I1H: Cpe.1l.HeKBa.n.paTrrqeCKOe rrpl16mDKeHl1e, MeTO.1l. Hal1MelfbIIII1X 

KBa.1l.paTOB, Hal1J1YTIIIIee paBHoMepHoe rrpl16mrnCeHl1e, TPHrOHOMeTPrrqeCKaJI 

I1HTeprrOJ15IU;IDI, .1l.I1CKpeTHoe rrpeo6pa30BaHl1e <l>YPbe, 11I1CneHIfbI:H 
rapMOHrrqeCKI1:H aHaJIl13. 

2.16.2. 	1fI1CneHHbIe MeTO.1l.bI peilieHIDI .1l.11<p<pepeHQl1aJIbHbIX ypaBHeHl1H. MeTO.1l.bI 

PyHre-KYTIbI .1l.J15I peIlleHIDI 3a.1l.al1l1 KOIllI1. 

2.16.3. 	MeTo.1l. KOHel1lfbIX pa3HOCTe:H. OCHoBHble rrOH5ITIDI. CeTKI1 11 ceTOl1Hble 

<PYHKIII1I1. ArrnpoKCl1MaU;IDI .1l.11<p<pepeHIJ;l1aJIbHbIX orrepaTopoB. IIoH5ITl1e 

Pa3HOCTHO:H CXeMbI. YCTO:HL£I1BOCTb 11 CXO.1l.l1MOCTb Pa3HOCTHOH CXeMbI. 

MeTO.1l.bI Ou;eHKI1 YCTOHl1l1BOCTI1 Pa3HOCTHbIX cxeM .1l.J15I .1l.11<p<pepeHU;l1aJIbHbIX 

ypaBHeHI1:H B l1aCTHblX rrp0I13BO.1l.HbIX. MeTO.1l.bI rrOCTPoeHIDI Pa3HOCTIfbIX 
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MeTO)l,. 

cxeMaM. HHTerpO-IIHTepnOmUJ,IIOHH11H: 

MeTO)l,. Pa3HOCTH1Ie CXeMhl )l,JUI 

HeCTaIJ.MOHapHhIX 5IBHhle II He5IBHhle Pa3HOCTHhle cxeM1I. AHaJIII3 

YCTOHqIIBOCTII, MHorOMepHhle MeTO)l, 

nepeMeHH1IX CxeMa C $aKTOpM30BaHHhIM onepaTopoM. MeTO)l, 

YCTaHOBJIeHM5I. )J.OCTOIIHCTBa II MeTO)l,a KOHeLIHhIX 

Pa3HOCTHhle cxeMhI napa60JIWIeCKMX, 3JIJIHIITWIeCKMX II 

rlInep60JIWIeCKMX ypaBHeIIHii. MeTO)l, KOHeLIHhIX pa3HOCTeH )l,JUl 

)l,n$¢lepeHIJ,mlJIhHhlCX ypaBHeHMH Teopoo 

2.16.4. 	BaplIaUlIoHHhIH nplIHIJ,Mn MIIHMMyMa nOTeHIJ.MaJIhHOH 

ynpyroro TeJIa. MeTO)l,hI P3JIe5I-PIITua II Ey6HoBa-faJIepKMHa B 3a)l,aQaX 

MIIHMMII3aUIIII $YHKUIIOHaJIa nOJIHOH nOTeHIJ.MaJIhHOH 3HeprlIlI. 

2.16.5. MeTO)l, B3BeweHHhIX HeB5I30K. KJIaCclI$MKauM5I MeTO)l,OB B3BeweHHhIX 

HeB5I30K (np5IMa5I, cJIa6a5I, $OPMYJIMpOBKM). 

6a3IICHhIMII $YHKUH5IMII. AnnpoKcHMaUM5I C 

B3BeWeHHhIX HeB5I30K. MeTO)l, faJIepKMHa. AnnpoKcMMaUM5I peWeHMH 

)l,1I$$epeHUlIaJIhHhIX ypaBHeHMH. rpaHIfl:IHhle YCJIOBM5I. 

rpaHWIHhle YCJIOBM5I )l,JUl TellJIOnpOBO)l,HOcm. 

MeTO)l,11 peweHM5I. MeTo)l, B3BeweHHhIX HeB5I30K )l,JUI CIICTeM 

)l,H$$epeHUHaJIhHhIX llJIOCKOH 3 a)l, aLIII 

ynpyroCTH. ECTeCTBeHHhle rpaHWIHhle YCJIOBH5I 3a)l,aLIM TeopIIII 

H HerrOICnLTKJI MeTO)l,a B3BeweHHhIX HeBIDOK. 

16.6. MeTo)l, KOHeLIHhIX 3JIeMeHTOB. KOHellHO-3JIeMeHTHa5I annpoKcMMaUM5I. 

KOHellHoro 3JIeMeHTa. flOKaJIhHO 

$YHKUIIH. KOHeLIHO-3JIeMeHTHa5I annpOKCMMaUM5I 

3JIeMeHT 

( CHMllJIeKC-3JIeMeHT). OceclIMMeTPIILIHhlH TPeyrOJI1HMK. 

)l,H$$epeHUMaJIhHhIX 

npRMoyrOIThHMK. flHHeHHhIH TeTPa3)l,p. <l>opMlIpoBaHMe 

CIICTeMhI KOHellHhIX 

YCJIOBMH. Pa3pewaIDlIJ.Me COOTHOWeHM5I KOHellHhIX 3JIeMeHTOB )l,JUl 

npOcTPaHCTBeHHOH KOHeLIHO-3JIeMeHTHOH )l,IICKpeTM3aUIIII. Pa3pewaIDmlIe 

COOTHOWeHM5I MK3 npOCTPaHCTBeHHo-BpeMeHHoH KOHeLIHO-3JIeMeHTHOH 

annpoKcMMaUMII. 

16.7. BapiiaUMoHHhIe MeTO)l,hI 	 KOHeLIHO-3JIeMeHTHhIX CooTHoweHIIH. 

npMHUlInhI 	 (flarpaIDKa, KaCTHJIlIaHo). 

0606meHHhIH BaplIaUHoHHhm BapHaUHoHHoe ypaBHeHMe 

rmLIDJ!CR II BapiiauMoHHhlH npMHUMTI B TeOpIDIllJIaCTMLIHOCTH; CBR3h Me)K):()' 

HIIMH; HeoTplIuaTeJIhHOCTh BTOPOH BaplIaUlI1I II BhInyKJIOCTh $YHKUIIOHaJIa 

IJ""'AJ~'.'" )l,JUl )l,e$opMaUHoHHoH Teopllli nJIaCTWIHOCTII. peaJIII3aUM5I 

MeTO)l,OB HanpIDKeHMH ($OPMYJIlIpOBKa B nOJIHhIX 

BeJIWIIIHaX H B nplIpameHMJIX) II nepeMeHHhIX napaMeTPoB 

CIICTeMhI pa3pewaIDDIMX ypaBHeHIIH. MeTO)l,1I II oueHKII; 

MeTO)l,a BepXHeH B 3a)l,aLIe 0 nOJIOIKeHM5I; 

npoDDKKe; nOHRTlIe 0 pa3phIBe CKopocTeH )l,e$opMaUIIH npii 3TOM. 

$OPMYJIlIpOBKa 3a)l,aLIM TellJIonpoBo)l,HOCTII. 

KOHeLIHO-3JIeMeHTHhIX COOTHoweHIIH 3a)l,all Teopoo 
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BapMaUMOHHbIM MeTO,lJ,OM. KOHCTPYMpOBaHMe eCTeCTBeHHbIX BapMaIUloHHbIX 

npMHUmIOB, 3a.n;alJa CTaUMOHapHOM TermOnpOBO,lJ,HOCTH. Pmua. 

MHO)I(HTeJIM JIarpaIDKa. lllTPaqnu,Ie MeTo,lJ, HaHMeHbmI1X 

KBa,lJ,paTOB. 

JIarpaIDKeBa MHTCpnOIDIUIDI B MK3 ,lJ,IDI CpC,lJ,bI: 

M np5IMoyrOJIbHble ::mCMeHThI. COBMCCTHhIC H HCCOBMCCTHbIC 

::meMeHTbI. COrJIaCOBaHMC Hanp5I)KeHMM. 3JIeMeHTbI C 3PMMTOBOM 

MHTcpnOIDIUMeM. llionapa-M~MlJecKMc 3JICMeHTbI. 

MHTerpMpOBaHMC: $OPMYJIhI OUCHKa I1X 

norpcmHOCTM, $OPMYJIbI KpaTHbIC 

np5IMOC O,lJ,HOMepHbIX KBa,lJ,paTYpHbIX $OPMYJI. IIpMMcHcHMc B 

MK3. 

16.9. 	PemeHMc npocTPaHcTBcHHbIX TeopMM ynpyrocTM MeTO,lJ,OM KOHelJHbIX 

3JIeMeHTOB. JIMHeMHbIM TCTPa3,lJ,p. IIorryaHarrMTMlJccKMM MK3. 

16.10.,1:(MHaMMlJecKMc 3a.n;alJM. 	 Macc. 

PerneHMC Ha C06CTBCHHble KOJIe6aHIDI Pa3JIo)KeHMe no 

$OPMaM c06CTBeHHbIX lIMCJICHHble MCTO,lJ,hI onpC,lJ,CJICHIDI 

c06CTBeHHhIX lJaCTOT M $OpM KOJIc6aHMM 3JIeMeHTOB KOHCTPYKUMM 

(BapMaUMOHHa5I $oPMYJIa M MeTO,lJ,bI Pmua M Ey6HOBa, iarrcpKMHa, 

MeTO,lJ, KOHelJHbIX 3JIeMeHTOB B COlJeTaHMM C MeTO,lJ,aMM napa60JI M 

06paTHbIX MTepauMM, MeTO,lJ,hI M )KeCTKocTeM). 

2.1 11.MeTo,lJ, KOHelJHbIX 3JIeMCHTOB rmaCTMH M 060JIOlJCK. 

3JIeMeHTOB. MeTo,lJ, $YHKUMM BJIIDIHIDI. IIp5IMOM M 

B O,lJ,HOMCPHbIX 3a.n;alJa 0 nOTCHUMarrbHOM TelJCHMM 

16.12.MeTo,lJ, 

2.16. 

M 3a,lJ,alJa 06 6arrKM. ,1:(BYMCPHbIC 3a,lJ,alJM TCOpMM 

ypaBHeHH5I 

Ml3: rpaHMlJHbIC MHTcrparrbHbIc 

KOHClJHbIX OJ ......,."•• .., 

nalfIWlJHlE>IX 3JIeMCHTOB: ,lJ,OCTOMHCTBa M HC,lJ,OCTaTKM. 

KOHC'IHbIX M 

2.16.14.McTo,lJ, xapaKTepMCTMK B ,lJ,ByMCpHhIX 3a.n;alJaX TCOpMM rmaCTMlJHOCTM. 

06JIaCTb BJIH5IHH5I M 06JIaCTb 3aBMCMMOCTH rmIcp60JIMlJCCKOM 

2.16.1 ynpyrocTH 

ynpyrormaCTMlJeCKoM3a.n;alJH 

2.16. 	 MCTO,lJ,bI pcmcHIDI CHCTCM JIHHeMHbIX arrre6paMlJCCKMX 

ypaBHcHHM. MeTO,lJ,hI. MCTO,lJ, iaycca ,lJ,IDI CHCTCMbI 

JIHI::rCfl[Hb~[x 

.... 'H'..."" .... 
arrrc6paMlJCCKMX 

06 LU-pa3JIo)KCHMM. MeTO,lJ, 

KOMnaKTHa5I cxeMa MeTO,lJ,a 

HTepaUHOHHbIX MeTO,lJ,OB perneHIDI CJIAY. MeTo,lJ, 

MCTO,lJ, 3eM:.ncIDI. pCJIaKCaUHH. HTepaIUloHHa5IHTepaUHH. 

cxeMa 	C lJC6bIrnCBCKHM Ha60poM napaMeTpOB. tffiCJIeHHbIC MCTO.ll,bI pemCHH5I 

HCJIHHCMHbIX arrrc6paMlJeCKMX ypaBHcHHM. HTCPaIUlOHHbIC MCTO,lJ,bI, 

cxeMa ,lJ,BYXCJIOMHbIX 

MaTPMlJHa5I $opMa MCTO,lJ,a 

06YCJIOBJIeHHOCTb 

CHCTCM 
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CXO)l}IMOCTb. TIPMHUIUI C:>KHMaIOIl(HX oT06pIDKeHMH. MeTO,n;bI peJIaKCaI(MM, 

HbIOTOHa. 

16.1 
l!MCJIeHHble OTbICKaHIDI KOpHeH XapaKTepMCTlfIIeCKOrO 

npOCTbIX MTepauMH, CeK)'Il(HX, rrapa60JI, HbIOTOHa. YCJIOBIDI CXO,n;MMOCTM 

MTepauMOHHhlX MeTO,n;OB. MeTO,n; BpaIl(eHMH perneHIDI rrOJIHOH np06JIeMbI 

C06CTBeHHbIX 3HaqeHMH. MeTO,n;bI rrp5IMbIX M 06paTHbIX MTepaI(MH. 

2.17. OnmUMU3allrUR U OnmUMaJlbUOe ynpa6!leUUe 
1. 	 OCHoBHble nOH5ITIDI M I1oCTaHOBKa 3a,n;aqM M 

YCJIOBIDI cYIl(ecTBOBaHIDI perneHIDI. KpMTepMM OITfMMM3aUMM, napaMeTpbI 

rrpoeKTMpOBaHIDI, B 3a,n;aqaX OITfMMM3aUMM. 

17.2. 	MMHMMM3aI(IDI CPYHKIJ,MM O,n;HOH rrepeMeHHoH, He06xo,n;MMbIe M ,n;OCTaTOQHbIe 

YCJIOBIDI cYIl(eCTBOBaHIDI 3KcTpeMYMa. KJIaCCMtIeCKMH 

3a,n;aQM. l!MCJIeHHble MeTO,n;bI MMHI1MI13aUMM CPYHKll,I1M O,n;HOH 

TeopeMa BeHepIIITpaCca 06 YCJIOBIDIX CXO,n;I1MOCTM MI1HMMI13MpYIOIl(eH 

rrOCJIe,n;OBaTeJIbHOCTI1. MeTo,n;bI rrOJIOBFnfHOrO ,n;eJIeHIDI, 30JIOToro CeqeHIDI, 

YCJIOBIDI CXO,n;I1MOCTI1. MeTo,n; JIOMaHbIX. CBoHcTBa 

CPYHKIJ,MH. MeTo,n;bI HbIOTOHa 11 KaCaTeJIbHbIX. 

17.3. 	 CPYHKIJ,MH MHOrHX rrepeMeHHbIX. He06xo,n;MMbIe M 

,n;OCTaTOQHbIe YCJIOBI15I cYIl(ecTBOBaHIDI 3KcTpeMYMa 3a,n;aQM 6e3 

orpaHlfIIeHMH. rJIa,n;KIDI 3a,n;aQa C orpaHMtIeHIDIMI1 TMIIa paBeHcTB, rrpaBIDIo 

MHO)KI1TeJIeH 3a,n;aQI1 C orpaHlflIeHIDIM TMIIa 

BblrryKJIble 3a,n;aQI1, TeopeMa KYHa-TaKKepa. 

MeTO,n;bI MMHMMI13aI(MM CPYHKll,MH MHorHX MeTo,n;bI rrpOeKIJ,MI1 

rpa,n;MeHTa M YCJIOBHOrO rpa,n;MeHTa. MeTo,n;bI nOI1CKa HeJI,n;epa-MI1J(a 11 

,1J)Im:Bca. MeTo,n;bI rnTpacpHbIX CPYHKIJ,MH ,n;Jl5I perneHH'JI 3a,n;aQ C 

orpaHlflIeHIDIMM. 

17.4. 	 llimeHHoe rrporpaMMMpoBaHMe, CTaHJ(apTHble CPOPMbI rrpe,n;cTaBJIeHIDI 3a,n;aQ 

JIMHeHHOro rrporpaMMI1pOBaHIDI, HX reoMeTplflIecKIDI I1HTeprrpeTauH'JI. 

reOMeTpMtIeCKMH MeTO,n; perneHI15I 3a,n;aQ JII1HeHHOro rrporpaMMMpoBaHIDI C 

O,n;HOTI1ITHbIMM YCJIOBI15IMI1. CMMTIJIeKC-MeTo,n; perneHIDI 3a,n;aQ mrneMHoro 

rrporpaMMI1pOBaHH'JI B KaHOHIfLIeCKOH cpopMe. 

17.5. ,[(BoHcTBeHHble 3a,n;aQM 11 MeTo,n;bI v .....'cu..... U.KJ....... 

17.6. 	 OITfMMaJIbHOe yrrpaBJIeHMe. I1ocTaHoBKa 3a,n;aQI1 OITfMMaJIbHOrO yrrpaBJIeHIDI. 

I1pMIIl(Mrr MaKCI1MYMa 11 ero CB5I3b C rrpI1HUMIIOM flarpaH)Ka. 

DurT'YTn 

MeTo,n;bI OrrTMMaJIbHOrO yrrpaBJIeHIDI, HX KJIaCcMcpMKauH'JI. 

M 3iIJIepa. MeTO,ll;bI raJIepKMHa M KaHTOpOBMtIa. 

17.7. 	 ,[(I1HaMI1QeCKOe rrporpaMMI1pOBaHI1e. I1PI1HI(MII OnTI1MaJIbHOCTI1 

,[(I1CKpeTHoe rrporpaMMMpoBaHI1e. 3a,n;aQI1 C 3arra3,n;bIBaHI1eM. 

17.8. 	MHOrOKpI1TepI1aJIbHble 

MHOrOKpHTepI1aJIbHOH 3a,n;aQI1. 

MHOrOKpHTepI1aJIbHOH 

OITfI1MI13aUI1I1. 

rrOCTaHOBKM. Crroc06bI 

CBe,n;eHI15I K O,n;HoKpI1TepI1aJIbHoH. 

0606Il(eHHbIe KpI1TepI1I1 OnTMMaJIbHOCTI1. 

2.1 I1apeTO-OITfI1MI13aI(IDI. rrOCTpoeHH'JI TIapeTo-MHO)KeCTBa. 
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2. 10. KpfITepllll onTllMll3aIl,llll B 3a,na1!aX MexaHllKH. OCHoBHble Tllnl>I 

orrrllMll3all,IDI IPOPMbl KOHCTPYKIJ;llH. ARaJIll3 

1!YBcTBllTeJIl>HOCTll K ll3MeHeHIDIM KOHCTPYKI.I,llOHHbIX napaMeTPoB. 

2.18. 06pa6omKa pe3YJlbmam06 ::JKCnepUMeHmaJlbHbIX UCCJled06aHuii 
2.18. L 	 nOIDITIDI II 3a,lJ;a1!ll npllKJIa,nHoH CTaTllCTllKll. KJIaCclllPllKaIl,IDI 

omH6oK 3KcnepllMeHTa. ll3MeH1!llBOCTl>. C06l>ITIDI II llX 

BepO~THOCTll. KJIaCCll1{eCKOe onpe,lJ;eJIeHlle Bepo~THoCTll. reOM~ll1!eCKruI 

Bepo~THOCTl>. 

2.18.2. 	 ,D,eHcTBIDI Ha,lJ; cnyqaMHbIMll C06l>ITIDIMH. BepO.SITHOCTHoe npocTPaHcTBo. 

Anre6pa C06l>ITllM. He3aBHCllMl>Ie II 3aBHCllMl>Ie C06l>ITIDI. Y CJIOBHa~ 

BepmITHOCTh. TeopeMa YMHOiKeHIDI. <DoPMYJIa Bepo~HocTll. 
<DOPMYJIa bru:fcca. 

2.18.3. 	 BeJIll1!llHl>I. Cny1!ai1:Ha~ BeJIll1!llHa KaK ll3MepllMruI IPYHKU;IDI. 

,D,llCKpeTHble II Henpepl>IBHble cny1!aMHble BeJIll1{HHl>I. <DYHKU;IDI 

pacnpC,lJ;eJICHIDI ee CBoMCTBa. <DYHKIJ;IDI TIJIOTHOCTll 

pacnpe,lJ;eJIeHIDI, ce CBoMCTBa. "lfuCJIOBblC XapaKTCpllCTllKll pacnpe,lJ;CJIeHIDI 

Bepo~THoCTll: MOMeHThI II KBaHTllJIll. MaTeMaTll1!eCKOe O)l(ll,[(aHllC II 

,lJ;llcnepCIDI, HX ACllMM~IDI II llX ...,J.."'JKJ...., 

yrroTPe6llTCJIl>Hl>Ie KBaHTllJIll. He3aBllcllMblC II 3aBllCllMbIC cJIY'1aMHble 

BeJIll1!HHl>I. K031PIPllIl,lleHTbI KOBapllaI.l,llll II KOppeAAI.I,llll, llX CBoHCTBa. 

OCHoBHble 3aKOHbl pacrrpC,lJ;eJIeHIDI BepO.SITHOCTll ,lJ;AA O,lJ;HOMepHbIX 

cny1!aMHbIX BeJIll1{llH, llX CBOMCTBa II 06JIaCTll npllMcHllMOCTll: HOpMaJIl>HOe 

pacnpe,lJ;eJIeHlle, nOKa3aTeJIbHOe pacnpe,lJ;CJIeHlle, pacnpe,lJ;CJICHlle XH~KBa,lJ;paT, 

pacnpc,lJ;eJIeHllC pacnpe,lJ;eJIeHlle <Dllmcpa, pacnpe,lJ;eJIeHlle 

TIyaccoHa, 6llHOMllaJIbHOC pacrrpe,lJ;eJIeHlle II cxeMa BepHYJIJIll. 

2.18.4. 	 II llX Bl>I6opKa, ee CBOMCTBa II xatJaI<::relDll(;TlllG 

BapHaI.l,llOHHbIM p~,lJ;. IJ.eH3YPllpoBaHHbIe BbI6opKH. 3MIIHpll1{eCKruI IPYHKIJ;IDI 

pacnpe,lJ;eJIeHIDI. MOMeHTbl. CXO,lJ;llMOCTl> cny1!aMHbIX BeJIll1{HH. 

3aKOH 60JIbmllX 1!llCeJI Hero TeOpeMl>I II 

CTaTllCTll1!eCKllX rllIIOTe3 IIO H,lJ;eHTllIPHKaI.I,HH 3aKOHOB 

pacnpe,lJ;eJIeHIDI. TIpoCTl>Ie H CJIOiKHble rHIIOTe3l>I. AJIbTepHaTHBHble rHIIOTe3bl. 

KpllTll1{eCKHe C06l>ITIDI. YpOBHll 3Ha1!llMOCTll. OmH6Kll IIepBoro II BToporo 

pO,lJ;a. KpllTepHll COrJIaCIDI, TPe60BaHIDI K HHM. KpllTepHll COrJIaCIDI 

KOJIMOrOpOBa II OMera-KBa,npaT ,lJ;AA IIPOCTOM rnnOTe3l>L KpllTepllM comaCIDI 

Xll-KBa,lJ;paT TIllpcoHa ,lJ;AA IIPOCTOM rllIIOTe3bI. COrJIaCIDI ,lJ;AA 

CJIOiKHOH rllIIOTe3l>I. MeTO,lJ;bl OI.l,eHHBaHIDI IIapaM~OB paCIIpe,lJ;eJIeHIDI: 

MeTO,lJ; MOMeHTOB, MeTO,lJ; HaH6oJIl>mero IIpaB,lJ;OIIO,lJ;o6IDI. 

MO,lJ;lllPHll.HpOBaHHbIe CTarnCTllKH KOJIMOrOpOBa II OM era-KBa,lJ;paT, llX 

II MeTO,lJ;llKa npOBepKH rllIIOTe3. comaCIDI XH-KBa,npaT 

TIHpcoHa ,lJ;AA CJIOiKHOM rHIIOTe3bI. TIpoBepKa HOPMaJIl>HOcrn. KpllTepllM 

COrJIaCIDI ,lJ;AA pacrrpe,lJ;eJIeHIDI TIyaccOHa. ,D,pyrlle KpllTepHll comaCIDI. 

18.6. TIpaKTll1!eCKlle 3a,lJ;a1!ll o6pa6oTKH ,lJ;aHHbIX 3KCIIepllMeHTa. TIocTPOeHlle 

HHTepBaJIOB ,lJ;AA OI.l,eHOK MaTeMaTll1!eCKOrO II 

,lJ;llCIIepCllll. C.n:yqai1: Hell3BeCTHoro BH,lJ;a 3aKOHa pacnpe,lJ;eJIeHIDI BepO~HOCTll. 
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I1cnorrb30BaHHe 3HaHHH 0 BlU(e 3aKOHa pacrrpe)].erremrn aHaJIH3HpyeMoH 

BerrW-iHHbI. 

2.18.7. 	O)].HocpaKTopHblH aHaJIH3. 3a)].aQH. HcnapaMerplfqCCKMe 

O)].HOPO)].HOCTH. 3CPCPCKTOB o6pa6oTKM. 

,UvlCU[epCH'oHHbl:H: aHaJIH3. 

18.8. 	)lByxcpaKTOpHbIH: aHaJIH3. 3a,uaq o)].HocpaKTopHoro H )].ByxcpaKTopHoro 

aHaJIH3a. AMHTHBHaJI Mo)].eJIb )].aillIbIX )].ByxcpaKTOpHOrO 3KcnepHMeHTa npH 

He3aBHCHMOM )].eHCTBHH cpaKTopoB. HenapaMerplfqeCKHe KpHTCpHH npOBCPKH 

rnrrOTe3 OTCYTCTBHH 3CPCPCKTOB o6pa6oTKH. )lByxcpaKTopHblH 

H,Z.."'UVIJ .... "LV"LU'''LU aHaJIH3. 

18.9. 	JlliHcHHbIH perpcccHoHHbIH aHaJIH3. MO)].CJIb JIHHCHHOro perpcccHoillIoro 

aHaJIH3a. MeTO)].b! H np06JICMbI PCrpCCcHoHHoro aHaJIH3a. 

TIPOCTaH JIHHeHHaH pcrpeccIDI. HcnapaMeTplfqCCKaH JIHHeHHaH PCrpCCCIDI. 

1 1 	 Mo)].eJIH HCJIHHCHHOro PCrpCccHoillIoro aHaJIH3a. 

MCTO)].bI OD.CHllBaHIDI HCH3BCCTHbIX napaMerpoB. 

nOrHCTlfqeCKaH PCrpCCCIDI. PCrpCCCIDI 3KCnOHeHD.HaJIbHOro THna. Pa3PblBHaJI 

pcrpeccIDI. 

18.11.BBc)].cHHc 	 B aHaJIH3 BpcMeillIbIX PMOB H nporHo3HpoBaHHc. OCHOBHbIC 

3a)].arIH aHaJIH3a KJIaCCHcpHKaD.IDI pMOB. 

OCHOBHbIC xapaKTepHCTHKM BPCMCHHbIX P5[)].OB. CTaD.HOHapHble BpeMeillIbIe 

P5[)].bI. TIapaMcrpH'leCKMe Mo,ueJIH BpcMeHHbIX pMOB. )J.eTcpMHHllpOBaHHaH H 

cnyQaHHaJI COCTaBJUIIOID.HC pMa. Ce30HHaJI H 

D.HKJIlfqeCKMC cOCTaBAAlOID.He. Mo)].eJIH ero no)].6op H 

nporH03HpOBaHHe. BbI)].CJICHlle ce30HHOH KOMnOHeHTbI. ilpo6JICMbI 

CrJIalIGmaHH5r pMOB. Mo,ueJIH 

aBToperpcccHH 'p' • ro nOp5[)].Ka. ilPOD.CCCbI CKOJIb35[ID.crO cpe)].Hero. 

KOM6HHllpOBaHHbIe npoD.eCcbI aBToperpcccHH - CKOJIb35[ID.ero cpe,uHero. 
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3. PeKOMeH,UyeMan J1HTeparypa, HHcJ>opMan;HoHHbIe pecypcbI 

1. j(uppepeHu,UtlllbHOe U UHmeZptlllbHOe UcqUClleHUe (MameMamUqeCKUii aHtlllU3) 

ITMCK)'HOB M MHTerpaJIbHOe MCT.IMCJIeHMe. T. 1.2.M., 
I1HTerpaJI-ITpecc, 

rrp:tDKltIeFII1}I no MaTeMaTMT.IeCKoM)' un'''''''''.l''' }1)UI BTY30B: yqe6. noco6Me / no,[( 
- M. : ACTpem, : 2006. - c. 

2. j(uppepeHu,UtlllbHble ypa(meHUJI 
):(eMM,I:I;OBMT.I KIT. ):(M(p<pepeHl(MaJIbHble ypaBHeHWI: y-qe6.noco6Me 113,[(. 

2008. 288 c. 
Ara<pOHOB C. fepMaH A. MypaToBa ):(M<p<pepeHl(MaJIbHble ypaBHeHIDI : 

YT.Ie6HMK BTY30B / Ara<pOHOB C. fepMaH A. MypaToBa B.; pe,[(. 
3apy6MH pmn;elfKO A. MCnp. - M. : 113,[(-BO MM. 

BaYMaHa, 2006. - 347 c. 

tlJYHKU,UOHtlllbHbIU aHtlllU3 
KOJIMOrOpOB <I>OMMH 3JIeMeHThI TeopMM <PYHKIJ.MM: M <PYHKI.J;MOHaJIbHOro 

aHaJIM3a. M.: <I>113MATJII1T, 2006. - 570 c. 
TpeHOrMH <I>YHKI.J;MOHaJIbHbIM aBaJIM3. M.: <I>113MATJII1T, 2007. 488 c. 

4. Ypa(meHUR MameMamUqeCKOU PU3UKU 

11XJJHC)B A.H., CaMapCKMM: YpaBHeHWI MaTeMaTMT.IeCKOM: <p113MKH. M.: HaYKa, 
2004. - 660 c. 

MHXJIMH naHb,2002.­
464 c. 

TeopUJI oepORmHocmu U MameMamUqeCKaR cmamucmUKa 
TeopIDI BepO.HTHOCTeM: M ee MIDKeHepHble np11JIO)l(eHWI : yqe6Hoe 

BTY30B / C. BeHTl(eJIb, A. OBT.IapOB .- 5-e 113,[(., .-MocKBa : 
2010 c. 

lJ"n'<"1J H.IlI. TeopIDI BepO.HTHOCTeM: 11 MaTeMaTMT.IeCKa.H CTaT11CTMKa. - M.: 
2002.­

6. TeopemUqeCKaR MexaHuKa 
BYTeHMH Kypc TeOpeTMT.IeCKOM: MeXaH11KM. 1: CTaT11Ka M KMHeMaTMKa. 

,u,....,.u..uv.uu"..... B 2 BYTeHMH, >I.JI.nyHl(, ):(.P. MepKMH . - 2008. ­
c. 

C.M. KpaTKMM: K)'pc TeOpeTMT.IeCKOM: MeXaHMKM : YT.Ie6HMK ,[(IDI BY30B /C.M. Tapr.­
13 -M.: 2009. - 416 c. 

7. tlJU3uKa 
fpa6oBCKMM:, P.11. Kypc <pM3MKM. M.: naBb, 2002. 608 c. 
CaBeJIbeB 11. B. o6meM: B 3 T.- M.: JIaHb, 2007. - 3 T. 
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8. MexaHuKa cnnOUlHblX cpeo 
):l.B. OCHOBbI TeJ-I300H()rO aHaJIM3a MfOPllKOB Pa6MHCKMM 

MeXaHMKa CIIJIOllHOM YtIe6HMK BY30B. I1IIM PAH: 	 M. 
KnMMoBa .- : HaYKa, 2000 .- 214 c. 

EMueB TexHIflIecKruI ni,1l.pOMeXaHlfKa. M.: MallMHOcTPOeHMe, 1 440 C. 
KOJITYHOB A.C., Mail6opo)l.a B.TI. TIPMKJIa)l,HruI MeXaHMKa 

)l.e4>opMMpyeMoro TBep)l.OrO TeJIa. M.: BbICllruI llKOJIa. 1983. c. 
JloMlI)IHCKMM JI.f. MexaHMKa JKM)l.KOCTM M rasa. M.: HaYKa, 1973. 848 C. 
TIOBx MJI. TeXHIflIecKruI rM)l.pOMeXaH.MKa. . ManrnHOCTPOeHMe, 1976. c. 
Ce)l.OB JIJ1. MeXaHMKa Cpe)l.bI. -M.: MOCKOB. YH-T, 2004. T.1.- 528 c. 
Ce)l.OB JIJ1. MeXaHMKa CIIJIOllHOM cpe)l.bI. M.: MOCKOB. 2004. T.2.- 560 c. 
Tpyc)l.eJIJI TIepBOHalJaJIbHbIM KYpc paIl,HOHaJIbHOM MexaHMKM CIIJIOllHbIX cpe)l.. 

MMp, 1 . 592 C. 
TpyCOB , KeJIJIep Teop.IDI onpe)l.emnomMX HVjUL.l"'.UX.u'~. Kypc 

06mruI TeOp.IDI / TIepM. roc. TeXH. YH-T. TIepMb, 1997. 98 c. 

9. TeopUR ynpyzocmu 
AMeH-3a)l.e ::EO.A. Teop.IDI ynpyrocTM. M.: BbICllruI llKOJIa, 1971. c. 
):lapKoB B. , lliaImpo f. COnpOTMBJIeHMe MaTepMaJIOB. M.: BbICllruI llKOJIa, 1984. 

324 c . 
.I(eMM)l.OB C.TI. Teop.IDI ynpyrocTM. M.: BbICllIruI 1979.431 c. 

A.JI. Teop.IDI ynpyrMX TOHKMX o60JIOtIeK (2-e n"}-J\.......u ......, M.: HaYKa, 

1976 

IJU\J'VLn,n.r.l.n. P.M. Kypc M.: JIaHb, 2002. 608 c. 
KOJIMOrOpOB JI. BapMaIJ;YIOHHble MeTO)l.bI B IIJIaCTMH M o60JIOlJeK: YlJe6. 

noco6Me lTIepM. nOJIMTeXH. MH-T. TIepMb, 1976. 
JIYPbe M. Teop.IDI M.: 1970. 
HOBauKMM K. Teop.IDI ynpyrocTM. M .. MMP, 1975. 
HOBaUKMM K. BonpocbI TepMoynpyrocTM. M.: MMP, 1 

f.C. 	 HayKOBa 1 426 c. 
TIpMropOBCKMM H.M. MeTO)l.bI M Cpe)l.CTBa nOJIeM )l.e4>0pMaIl,HM M 

HaIIpIDKeHMM. M.; MallMHOcTPoeHMe, 1983. 248 c. 
B. Kypc o6meM 4>IBHKM B 3 T.- M.: 2007. - 3 T. 

'nA'T'TTY;rnuuuB.A. MeXaHMKa rM6KMX CTepJKHeM MHMTeM. M.: MaIlIMHOcTPOeHMe, 1978 
BOMHOBCKMM-KpMrep C. M o6oJIotIKM. M.; HaYKa, 1 

635 c. 
XaH Teop.IDI ynpyrocTM. M.: MMp. 1988.343 c. 

10. TeopUR nnacmUllHocmu U nOIl3Yllecmu 
fOJIb)l.eH6JIaT KpMTepMM npOtIHOCTM M IIJIaCTIflIHOCTM 

KOHCTPYKUMOHHbIX MaTepMaJIOB. M.: MaIlIMHOcTPOeHMe, 1968. 191 C. 
fOPIlIKOB A. CTapoBoMToB M., .I(. Teop.IDI ynpyrocTM M 

nJIaCTIflIHOCTM. M.: <DM3MaTJIMT, 2002. 
M. OCHOBbI IIJIaCTIflIHOCTM.: HaYKa, 1969, C.. 

MaJIMHMH 	 H.H. TIpMKJIa)l.HruI IIJIaCTIflIHOCTM M nOJI3YlJeCTM. M.: 
MamMHOCTPOeHMe, 1975. 400c. 
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IIRcapeHKo f.C., MO)KapOBCKHH 3a,n.aQR TeOpRR 
nnaCTkP1HOCTH H CnpaBOq. noco6Re. HaYKOBa ~MKa, 1981. 380 c. 

TI.M., fopeJIHK C. BOPOHUOB B.K. <PH3HlIeCKHe OCHOBbI nnaCTHlIeCKOH 

,UecpopMaURH. M.: MeTarrrrypnrn. 1982. 584 c. 
TIpOCTpaHCTBeHHruI MaTeMaTHlIecKoH TeopHH nnaCTHlIHocm. 

CaMapa: CaMapCKHll YHHBepCHTeT, 2006 
HOBaUKHH: BOJIHOBbIe TeopHR nJIaCTHlIHOCTR. M.: MRP, 1978. 

11. TeopuR 6R3Koynpyzocmu 
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4. IIpHMcp JK3aMCHan;HOHHoro OHJlCTa 

HanpaBJIeHUe 

01.06.01 MaTeManlKa H MexaHHKa 

nporpaMMa 

MexaHHKa .!l;e<j)0pMHpyeMoro TBep.!l;oro Tena 

HaY'IHaH cneQnaJIbHOCTb 

01.02.04 MexaHHKa .!l;e<j)0pMHpyeMoro TSep.!l;Oro Tena 

MHHOEPHAYKHPOCCHH KalJle.!l;pa 


<I>rEOY BO <illepMCKDH HaD;HOHaJIbHbIH BblQHCnlITeJIbHOH MaTeMaTHKH H MeXaHI1KH 


HCCJIe.1l:0BaTeJIbCKHH IIOJIHTeXHH'IeCKHH 


YHllBepCHTeT» (IIH1IIIY) 


BC1)'IIHTeJIbHOe HCIIbITaHHe 110 cIIeD;HaJIhHOH .1l:HcD;HIIJIHHe 

EHJIET .N!! 

1. 	 CHCTeMLI C O,nHOH CTeneHLID CBo6o,nLI. MeTO,I(LI COCTaBnemrn ypaBHeHIIH: ,I(BIDKemrn (3aKOH 
lliIDTOHa, MeTO,n JIarpaIDKa, nplmUHn faMHJThTOHa-OCTPorpa,nCKoro). CBo6o,I(HLle 
Kone6amrn. AMTIJ1HTY,na, "IaCTOTa. nepHO,n. B.JIl1Jl.1llie CHJI BIDKoro TPemrn Ha XapaKTep 
,nBIDKemrn. ,IJ;eKpeMeHT 3aTYXamrn. Bbrny)K,LJ;eHHLle Kone6amrn ).W.H cny-qaH rapMOHIftIeCKOH 
H npOH3BOJ1LHO H3MellillOIIJ;eHCH no BpeMeHH CHJILI. Pe30HaHC, K03<P<PHIJ;HeHT 
,nHHaMH"IHOCTH,6Hemrn,B.JIl1Jl.1llieCHJIConpoTHBnemrn. 

2. 	 MeTo,n KOHe"IHLIX 3neMeHTOB. KOHe"IHO-3neMeHTHaH annpOKCHMaUHH. I10HHTHe KOHe"IHOrO 
3neMeHTa. JIOKaJ1LHO onpe,neneHHble 6a3HCHble <PYHKIIHH. KOHe"IHO-3neMeHTHaH 
annpOKCHMaUHH pemeHHH .nH<p<pepeHUHaJILHLIX ypaBHeHIIH:. I1poCTe:m:mrn TPeyrOJThHLIH 
3neMeHT (cHMIIJIeKC-3neMeHT). OCeCHMMeTPH"IHbIH J1HHemrbrn: TPeyrOJThHHK. bIDIIIHeHHbIH 
npHMOyrOJThHHK. .TIHHeHHbrn: TeTPa3,np. <l>opMHpoBaHHe rn06aJ1LHLIX MaTPHU CHCTeMbI 
KOHe"IHbIX 3neMeHTOB, y-qeT rpaHH"IHbIX ycnomm. 

3. 	 Cny-qaHHble BeJ1H"IHHbI. OCHoBHble 3aKOHbI pacnpe,nenemrn BepOID'HOCTH ,nnH O,I(HOMepHbIX 
cny-qaHHbIX BenH"IHH, HX CBOHCTBa H o6nacTH npHMeHHMOCTH: HOpMaJ1LHOe pacnpe,neneHHe, 
nOKa3aTeJ1LHOe pacnpe,neneHHe, pacnpe,neneHHe XIi-KBa,npaT, pacnpe,neneHHe CThID,neHTa, 
pacnpe,neneHHe <l>Hmepa. 

H.A. Tpy<paHoB 
(no,nTIHCb) 

« 	 »________201 r. 
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HanpaBJIeHHe 

01.06.01 MaTeMaTliKa H MexaHIiKa 

llporpaMMa 

MexaHHKa JlecpopMHpyeMoro TBepJloro Terra 

CneQHaJIhHOCTb 

01.02.04 MexaHHKa JlecpopMHpyeMoro TBepJloro Terra 

<t>rEOY 	 <illepMCKBH H3;~H4[)H~WU::>HhlIH 

,I(HHaMHKH Ii npO'lHOCTM MamHH 


MBHOEPHAYKHPOCCHH 

HCCJIe)1;OB3TeJIhCKHH llOJIHTeXBHQeCKHH 


YHHBepCHTen) (llHHllY) 


BCTYllHTeJIhHOe HCllhIT3HHe llO ClleQHaJIhHOH )1;HCQHllJIHHe 

EHJIET Xl"! 

1. 	 TeopIDI rHfiKHX CTep:>KHeH. YpaBHeHIDI K'Hpxro<p<pa-mIBa H TmwrneHI<O. KMHelMal['HtIeC1CHe 
H <pH3WIecme COOTHorneHIDI. 

H napaMerpWIecKHe KOJIefiaHIDI HemmeHHbIX CHCTeM. 

COCTOIDIIDl npH OrcrpoiiKa OT pe30HaHcoB. 


3. 	 CKOPOCTh BbICBOfioJKJ{eHIDI ::meprnH npH npO)1;B.HJKeHHH rpellJ,HHbI B ynpyroM 'reJIe. 
no,1:(XO,I( no,1:(XO,I( B MeXaHHKe 

KBl'IBaJIelITE[OC'T! IIO,I(XO,I(OB B CJIYlIae xpYIIKoro pa3pyrneHIDI. <1>opMYJIa MpBI1Ha. 

B.rr. MaTBeeHKO 

« 	 r. 
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HanpaBJUlRHe 


01.06.01 MaTeMaTlfKa If MexaHlfKa 


llporpsMMs 


MexaHlfK3 )J;e<!>0pMFlpyeMoro TBep)J;oro Terra 


Hay··mas cneQHaJlLHOCTL 


01.02.04 MexaHlfKa )J;e<!>opMHpyeMoro TBep)J;oro Terra 

MHHONPHAYKHPOCCHH Kaq,e)J;pa 

~r:liOY BO «IIepMcKHH HallHOHaJIbHblH MaTeMaTI1QeCKOrO MO)J;errI1pOSaHIDl CI1CTeM Ii 

HCCJIe~OBaTeJIbCKHH nOJIHTemH"'leCKHH npoueCCOB 

YHHBepCHTeT» (IIHMIIY) 

BcrynHTeJIbHOe HCnbITaHHe no CnellHaJIbHOH ~HCIlHDJIHHe 

1. AKCHOMaTHQeCKOe rrocTpoeHHe TeopHH BepOHTHOCTeH. CHrMa-rurre6pa C06bITHH. AKCHOMbI 

KOJIMOrOpoBa. CJIe)lCTBlU! H3 3THX aKCHOM. 

OCHoBHbIe 3¢¢eKTbI, Ha6mo)laeMbIe B HeyrrpyroMY 

)le¢OpMHpOBam:IIO MeTaJIJIOB H CIIJIaBOB (3y6 3¢¢eKT 

CBH¢Ta). 

3. KnaccH¢HKaII.lU! MeTO)lOB B3BCmeHH.bIX HeB.SI30K (rrp.SIMa.9., cJIa6a.9., 06paTHa.9. 

¢OpMyJIHPOBKH). 

r. 

TpyCOB 
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HanpaBJIeHHe 

01.06.01 MaTeMaTHKa Ii MexaHHKa 


llporpaMMa 

MexaHHKa ,n,eq,0pMHpyeMoro TBep,n,oro rena 

HaY"lH8n CnellHaJILHOCTL 

01.02.04 Mexruurn:a ,n,eq,opMHpyeMoro TBep,n,oro Tena 


MHHOBPHAYKOPOCCHH Kal)e,n,pa 


<J>rBOY BO <illCPMCKUH H3:U;UOHaJIhHhlH llpHKJIa,n,HoH q,H3HKH 


UCCJIC,l1,OB3TCJIhCKUH nOJIUTCXHU'lfCCKUH 


YHHBCPCHTCT>l (IIHHIIY) 


BCTYmlTeJIhHOC HcnhlT3HHC no cnC:U;UaJIhHOH ,l1,Uc:u;unJIHHC 

BHJ1ET .N!! 

1. 	 H ,[(H<p<pepeHIJ;HaJI.bHaJI <popMa 3aKOHOB coxpaHeHIDI MaCCD!, HMnyJIDca, 

MOMeHTa HMnyJThca H 3HepnnL 

2. 	 BDIHY)l(,[(eHHDIe KOJIe6aHIDI ,[(JUI c.rrytIaJI rapMOHlrtIeCKOH H npOH3BOJIDHO H3MeHmOJ::I:(lriica no 

BpeMeHH CHJIDI. 

3. 	 MeTo,[( KOHelffi!JX Pa3HOCTeH. TillTIfIllfbIe Pa3HOCTHDle cxeMbI ,[(JUI napa6oJIl:l.'IecKHX, 

3JIJImITHlIeCKHX H MeTo,[( KOHelffibIX ,[(.lUI 

'[(H<p<pepeHIl,lIaJI.bHhIX ypaBHemm Teopaa yrrpyrocm. 

r. 
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