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HayuyHble cneymManbHOCTH

- 1.1.1 BeLueCTBEHHbIN, KOMMNIEKCHbIN U (PYHKLMOHANbHbIA aHann3

- 1.1.2 OuddepeHumanbHbie ypaBHEHUS U MaTeMaTnyeckas pusmka
- 1.1.8 MexaHuka gecopMupyemoro TBepaoro Tena

CopepxaHue nporpamMmmbl

O6wme BOoNpocChI

1) MoHATME TOMONOrMYeckoro  MnpocTpaHCTBa.  HenpepbiBHble oTOGpaxeHus
TOMOSIOMMYECKUX MNPOCTPAHCTB. KOMMaKTHOCTb B TOMOSIOrMYECKMX NMPOCTPaHCTBax.

2) [MoHATHMEe MeTprnyeckoro npocTpaHcTea. [ofiHble MeTpuyeckmue NpoCTpaHCTBa.
MpuHUMN CXMMaoLWMX 0TOBpaXEHUN N €ero MPUMEHEHMS.

3) Mepa Jlebera. ameprmble yHKLNN U UX CBONCTBA.

4) NHTerpan Jlebera n ero ocCHOBHbIE CBOWCTBA.

5) MpenenbHbIN Nepexopn, nof 3Hakom nHTerpana Jlebera.

6) MMnbbepToBbI NpoCTpaHcTBa. OpTOroHasibHblE CUCTEMbI (PYHKLIMIA.

7) [MonHble cuctemMbl, KpuTepui nonHoTbl. HepaseHcTBO Beccena. CxoanmMocTb
psgoB Pypbe B runbbepToBoM npocTpaHcTBe. PaBeHCTBO MNapceans.

8) JlnHenHble wuHTerpanbHble ypaBHeHuss ®pepgronbma 2-ro popa. Teopembl
®pepgronbma.

9) JlvHenHble npocTpaHcTBa W KX NognpocTtpaHcTea. basnc, pa3mepHoCTb.

Teopema o paHre matpuupbl. CUCTeMbI NIMHENHLIX ypaBHEHU. TeopemMa KpoHekkepa-
Kanennu.

10)  JIuHenHble oToGpaxeHus B NMHENHbIX NpocTpaHcTBaxX. Co6CTBEHHbIE BEKTOPLI U
cobcTBeHHbIE 3HaYeHus. MNMpuBeaeHne MaTpuLpbl IMHENHOMO onepaTopa K XOpAaHOBOM
dopwme.

11)  Tpynnbl. Mogrpynnel. MNopagok anemeHTa. Lnknuyeckue rpynnbl. dakTtop-rpynna.
Teopema o romomopusme.

12)  [OunddepeHumanbHble ypaBHEHMA NEPBOro nopsaka. Teopema CyLecTBOBaHUA U
€ANHCTBEHHOCTN peLueHnsa 3agaym Kowwn.

13) JluHenHble pauddepeHumanbHble YpaBHEHWA N-TO  nopsgka C  MNOCTOSAHHLIMU
koadhpuruneHTamu.

14)  JluHenHble guddepeHumnanbHblie YpaBHEHNSA B YACTHbIX MPOU3BOLHbLIX BTOPOro
nopsgka, ux knaccugpukaums. NoctaHoBKa OCHOBHbIX HavanbHO-KpaeBbIX 3afay Ang
BOJIHOBOIO YpaBHEHUSA, TENMONPOBOSHOCTM U ypaBHeHus Jlannaca.

15)  OnemeHTapHble QYHKLMN KOMMNIIEKCHOrO MEPEMEHHONO U CBAA3AHHbIE C HUMM
KOHGOpMHbIe 0TobpaxeHus. [poOHO-NNHENHbIE (DYHKLNN.

16) [pocrenmne MHOro3Ha4YHbIE (PYHKLMN.

17)  Teopema Kowum 06 nHTerpane no 3aMKHyTOMY KOHTYpY.

18)  WHTterpan Kowww.

19) Psag Tewnnopa.

20) PsagNopaHna.

21)  N3onupoBaHHble 0COOblE TOUYKMN aHANUTUYECKUX (PYHKLNNA.

22) TloHATMe o npocTenwen npobneme BapuauMOHHOIO UCYUCNEHUA. YpaBHEHNE
Onnepa.



23) Cxewma bepHynnu. Teopema Myaspa-Jlannaca.

24)  3akoH 6onblmnx uncen. LieHTpanbHasa npeaenbHaa Teopema.

25) MexaHuka cnrnowHoun cpeapl. PeHOMEHONOMMYECKNn METOA, ONMCAHNA CBOWUCTB
peanbHoun cpeabl. Oedopmupyemble cpeabl. LedopMmupyembie Tena Kak noaBuXHbIe
MaTtepuanbHble KOHTUHYYMbl. 3aKOH ABVWXEHUA KOHTUHYYMa. JlarpaHxeB n 31nepos
crnocobbl OnNuCaHWs [OBWXEHWs CMSIOWHOW cpefdbl. VHamBupayanbHas w
MeCTHas NpoM3BOAHbIE MO BpeMeHW. Tpaektopum U JIMHUK  TOKa.
Cuctema oTcyeTa WU COMyTCTBYOLLAA CUCTEMA.

26)  TeH3opsbl ['puHa, AnbmaHcu, Kown. YpaBHEHMS COBMECTHOCTM AedhopMaLyii.
27)  TeH30p HanpsaxeHun. [NaBHble 3HaYEeHNs TEH30pa HarNpPsXeHU.

28) Teopwusa ynpyroctun. Tpu Tuna 3aga4y Teopuu ynpyroctn. [locTtaHoBKa
3a[ay Teopuu ynpyroctu B nepeMeLLeHnaxX u B HanpsaxeHnax. YpasHeHus Jlame.
YpaBHeHusa benbTpamu-Mutdenna. Teopema eAUHCTBEHHOCTM.

29) [lnockaa 3agava Teopum ynpyroctu. [lnockoe HanpsXeHHoe
coctosHue. [lnockaa pedopmaumsa. MaTtemaTuyeckass MOCTaHOBKA MJIOCKOWN
3apaun. DyHKUMA HanpsaxeHun Jpu. [JencTBmne Ha rpaHuLy nosnynaocKocTn
coCpefoTO4EHHON cunbl. KpyyeHue npuamMmaTuyeckumx Ten.

30) TloHatme o pguHammyeckux 3apgadyax MCC. BonHbl  cunbHble w©
cnabble. CoOTHOWEHMA Ha (POHTE CUNbHbIX YNpyrux BOfH. CkopocTu
pacnpocTpaHeHus ynpyrux BosiH. 3aKOHOMEPHOCTU pacnpoCcTpaHeHNsa NPOAOSIbHbIX U
nornepeyHbix BoSH. BonHbl Penes, J1asa.

31) OtpaxeHvne W npenomseHne BOSIH. Teopua NNACTUYHOCTM.
[MoBepxHOCTb HarpyxeHus. [eomeTpuyeckas WHTepnpeTaumsa. Ycnosus
nnactmyHoctn Tpecka U Museca. AccoummpoBaHHbIA 3aKOH NSIaCTUYEeCKOro
TeyeHus. TeopeMsbl NpefenbHoro pasHosecusa. [llonHoe peweHue. [1nockas
aedopmaumsa. CooTHoweHna [eHkn wlenpuHrep. Pa3spbiBHble peLleHus.
KpyyeHnune. T[lecyaHaa aHanorvsa. CroxHble nnactuyeckme  cpenpl.
CooTHoLleHus Mpanatna-Penca. Yyet YNPOYHEHUSA, CKMMAEMOCTN,
BAA3KOCTMW.

32)  YcrtonumsocTb. Pa3pyweHne. 3agaya Onnepa. CTaTmyeckui n AMHaMU4eCcKnim
meToapbl. Teopema [Oupuxne-IlarpaHxa. [lapagokc Hwukonan. OcHOBbI
TPEXMEPHON NMINHEAPU3NPOBAHHON Teopun YCTOMYMBOCTU. OCHOBHbLIE MOHATUA
O pa3pyLleHun KOHCTPYKLUMA. KpuTepumn paspyLleHuns, SHepreTUYeCcKnun, CUnoBom,
AedopMaumMOoHHbIN; pa3pyLUeHne ¢ NO3nULUN TEOPUN YCTONYNBOCTH.

33) MexaHuka KOMMO3UTHbIX MaTepuanoB. O6Wue NOHATUS O
komMmno3uTtax. BHyTpeHHAA reomeTpusa. Knaccudumkaums noaxodoB K
ONUCaHMIK  KOMMNO3UTOB. O(P(PEKTUBHbIE MOAynu ynpyrocTu
MUKPOHEOOHOPOOHbIX MaTtepuanoB. MakpocKonuyeckme xapakTepucTuku
MaTtepuanoB pasfinyHoN CTPYKTYPbl (3EPHUCTbIE, BOSIOKHUCTbIE, CAIOUCTHIE).
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CneuunanbHblie BONPOChHI

1.1.1 BewjecmeeHHbIl, KOMMIEeKCHbIU U pYHKUUOHasIbHbIU aHalu3
34) PaBHOMepHasi CXogMMOCTb NocneaoBaTenbHOCTEN (PYHKLUMI N (PYHKLMOHANbHbIX
pAOoB.
35) Wuterpan PumaHa. Heobxogumble n goctaTouHble YCNOBUS UHTErPUPYEMOCTH
dyHKUMM no PumaHy.
36)  TpuroHomeTpuyeckme pagpl Pypbe, X CXOAUMOCTb.
37) HopmupoBaHHble NpocTpaHcTBa. baHaxoBbl NPOCTpaHCTBa.
38) Tpu OCHOBHbIX MPUHLMNE NIMHENHOTO (YHKLMOHANbLHOrO aHanu3a
(Teopembl XaHa-baHaxa, npuHUMN paBHOMEPHON OrpaHMYeHHOCTH, TeopeMa baHaxa 06
obpaTHOM oTOGpaxeHun).
39) KomnakTHble (BNOSIHE HEMpPEPBLIBHbIE) CAMOCOMNPSAXEHHbIE onepaTopbl. TeopemMa
MnbbepTa.
40) TpeobpazoBaHue Pypbe B NpocTpaHcTBax L-\ u-br.
41) MpyHUMN MakcMMyMa MOAYNA ANA aHaNnUTUYECKUX PYHKUUA.
42) Teopema equMHCTBEHHOCTU ANA aHANUTUYECKUX (PYHKLNNA.

1.1.2 flughgpepeHyuanbHbIe ypagHeHUs1 U MameMamu4Yeckasi pusuka
43) PaBHOMepHasi CXoAMMOCTb NocnefoBaTenbHOCTEN YHKUMIN N PYHKLMOHANbHBIX
pAOoB.
44)  WNuterpan PumaHa. Heobxogmmble M [OCTaTOYHbIE YCNOBUS MHTENPUPYEMOCTH
dyHKUMK no Pumany.
45)  TpuroHomeTpuyeckune pagbl Pypbe, X CXOANMOCTb.
46) HopmwupoBaHHble NpocTpaHCcTBa. baHaxoBbl NpoCTpaHCTBa.
47)  Tpw OCHOBHbIX NpUHUMNE NMMHENHOIO OYHKLMOHANLHOIO aHanm3a (TeopeMbl
XaHa-baHaxa, npuHumMn paBHOMepHOI orpaHMYeHHoOCTH, Teopema baHaxa 06 obpaTHOM
oTobpaxeHun).
48)  KomnakTHble (BNOSIHE HEMPEPbLIBHbLIE) CAMOCOMNPSIXEHHbIE OrnepaTopbl. Teopema
MmnbbepTa.
49) Tllpeobpa3oBaHne Pypbe B npocTpaHcTBe L\.
50)  MpuHUMN MakcMyma MOAYNA ANA aHaNUTUYECKMX PYHKLUNA.
51)  Teopema egUHCTBEHHOCTU ANS aHANUTUYECKNX OYHKLMNA.

1.1.8 MexaHukadeghopmupyemo20 meepoo20 mesna

52) Mogenu cnoxHbix cpea. lgeanbHble Knaccuveckume Tena.

53) lMpocTenwmne moaenu cnoxHolx cpen (EVPe)

54) Onpepgensitowme cooTHoweHusA. Onpegenatowme COOTHOLEHNA cxXumaemMblx EVPe

cpea.

55) CooTHoweHusa Teopmm NnactTmyHocTh NeHkn. COOTHOLIEHUA TEOPMM NNACTUYHOCTU

MnblowmnHa.

56) NoBepxHOCTM pa3pbiBa HANPAXEHUN N CKOPOCTEN NEPEMELLEHMI B NITACTUYECKUX

Tenax.

57) OcHOBbI TEOPUM MON3YYECTH.

58) OcCHOBHble pe3ynbTaTbl  SKCMEPUMEHTASIbHOrO  KPyYeHus  Nonsy4vyectu
Npv 0AHOOCHOM pacTsiXeHun. NMon3yyecTb u penakcauusa HanpsaxXeHun.

59) KpuBble nonsy4yecTtu. TexHnyeckmne Teopum nondyvectn. OCHOBHbIE NOHATUSA.

60) Teopus ctapeHusi. Teopusa TedeHns. Teopua ynpoyHeHus. Teopust NON3y4ecTu C

aHM30TPOMHbLIM YNPOYHEHMEM.
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KOHTpO.ﬂ bHO-U3MepUuTernbHble MaTepuanbi

KonTposibHo-u3MepuTesibHbIi MaTepuan Nt 1

1. ITousiTie Tonosornyueckoro npocrpaicTea. HenpepeiBHble 0TOOpazkeHNs TO-
OJIOMHYeCKHX [IPOCTPAHCTE. KOMIIAKTHOCTE B TONOJIOIMYECKUX [IPOCTPAHCTBAX.
2. Iuddepennuanbibie ypaBHeHHsl IIePBOTO HMOPsJIKa. Teopema CylecTBoBa-
HUS M eJIMHCTBeHHOCTH pentenns 3ajaun Komm. CyniecTsyer jin pelienye ypasHe-
Hist Yy = v, Y/I0BJIETBODSIIONIEE YCJI0BHUSIM y(—35) =1, y(41) = 1 ojiHOBpEMEHHO.
3. PaBHoMepHas cxouMocTs nociejiopaTebHocTel hyHKIMA 1 GyHKIIHOHAb-
s 4]
HBIX psajioB. Cxomures i paBHOMEPHO Psij Z 2" sin L Ha MHOzKecTBe (0; +00)7

n
T
n=1

KoHTpo/ibHO-u3MepuTe/IbHBIH MaTepuas Nt 2

1. JIuneiinole mpocTpancTBa 1 HX Ho/{IpocTpatcTBa. basue, pasmeprnocts. Teo-
pema o paHre MaTpuibl. Cucremsl JHHelHBIX ypaBHennil. Teopema Kponekkepa-
Kanesmmu. ]

2. Psiyt Teitnopa. Packnajisieaercst i dyukius f(r) =e =% ecwmx # 1, n
0 B IPOTHBHOM CJIy4ae, B OKPECTHOCTH TOYKH Tp = 17

3. KomnakTHble (BIOJIHE HEIPEPLIBHBIE) CAMOCOIIPSZKEHHBIE OlepaTopbl. leo-
pema ['misbepra. Ilyete X =Y = fo. Jlna z = (x1,x9,...) € fo nonoxum
y= Az = (y1,42,...), vae yr = 0, ecomt k HeueTHoe, U yp = Tj_1, €CJIH Kk UeTHOe.
Tokasats, uro A% Brosne Henpepsised. Byjer s A BiosiHe Helpepbien?



KonTpoJibHO-u3MepuTeibHbIH MaTepuan N 3

1. JIunetinsle oTobpaxkeHus B JMHeHHBIX npocTpaHcTBax. CoOCTBeHHBIE BeK-
TOpBLI U cOOCTBeHHBIE 3Ha4YeHns. [IpHuBeleHe MaTpHIlbl JHHEAHOIO olepaTopa K
JKopJlaHoBoit dopme.

2
T r — Z

2. Pay Jlopana. Honyckaer i dyuxknusa f(z2) = (1727 B OKDECTHOCTH TOUKII
z =07 Ecan j1a, To HanvcaTh pasjozKeHKe, ec/id HeT — YKa3aTh [IPUYHHY.

3. Tpu ocHOBHBIX NMpHHIINIA JHHETHOTO (YHKIMOHAILHOIO aHaJIN3a (Teope-
Mbl XaHa-baHaxa, HPUHII paBHOMEPHO orpaHHYeHHOCTH, TeopeMma banaxa o0
obpaTHOM oTobpaskennn). B npocrpanctse R? (¢ eBK/IM10B0 HOPMOIt) ¢ 3/1eMeH-

Iy
TaMil T = na nojnpocrpacte L = {z € R? : 27y — 29 = 0} 3azan
9
JmHeilHbll dyukimonan (r, f) = x;. Halitu dyuxmnmonan, xoropslit sBisiercs
npojioskerneM (yHKiHoHala [ Ha Bee R ¢ coxpaHeHHeM HOPMBL.
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80) Konmoropos A.H,, POMUH CB. OnemeHTbl  TEOpuUMU
byHKLUMA 1 PYHKUMOHanNbLHOro aHanusa - M.: ®uamatnut, 2006.
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82) AnseHbepr J1A., KOxakos Al NHTerpanbHble
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86) Antunosa W.A., bywyesa H.A., 3HameHckas O.B., Uwx A.K.
KpaTHoe uHTerpmpoaHue. flomonorum un koromonorum - YMKL, COY, KpacHosipck. 2007.
87) lWabatr b. B. BeepgeHve B koMmnnekcHbld aHamu3. T. 1,2 - M.:
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88) KbitmaHoB A.M. Wuterpan bBoxHepa - MapTtuHennm wu  ero
npumeHeHns - HoBocubupck: Hayka, 1992.

89) CepoB JI.N. MexaHuka cnnowHoun cpegbl: B 2-x T. / J1.1.Cepgos..- M.: Hayka,
2004.

90) Pa6otHoB KO.H. MexaHuka aedopmupyemoro Teepgoro tena/ K0.H.PaboTHoB. -
M: Hayka, 1988.

91) Wenes .. Teopua ngeansHon nnactnyHoctu / .. Nenes., - M.: ®namatnur,
2001.

92)  Lurie A.l. Theory of Elasticity. Springer. Berlin. 2005. 1050 p.

OK3aMeH NpoxoanT B NMCbMeHHON dopMe. buneT cogepXxuT Tpu Bonpoca: Asa u3 obLuen
4YacTu U OAMH U3 cneumnanbHON.

KpMTepVIVI OLleHKN 3HaHUW npeTeHAeEHTOB Ha NocTtynyneHne B aCnpaHTypy

OueHka Kputepun oueHKun
91-100 6annos 1. [Jaer pa3BepHyTbIN " npaBuIibHbLIN ~ OTBET
Ha nocTaBfeHHble B 9K3aMeHaLUVOHHOM
bunete 1 JONOSMHUTESNbHbIE BOMPOCHI.

2. \anaraeTmatepuan B NIOrMYECKOW MNOCNeAoBaTeNbHOCTH,
rPamMOTHbLIM Hay4HbIM S3bIKOM.

3. MNoka3biBaeT HaBblKM MPaKTUYECKOro WCMNosfib30BaHUSA
NPUOBpPEeTEHHbIX 3HAHWI, aTaKXe 3HaHNEe NCTOYHUKOB.

61-90 6annos 1.[JaeT HepJoCTaToO4HO ry6oKne OTBEThI HA MOCTaBEHHbIE B
9K3aMeHaLMOHHOM buneTte n JoMNOoNHUTENbHbIE BONPOCHI.

2. [lonyckaeT HecyLlleCTBEHHbIE OLUMOKN B U3JI0XEHUM
TEeopeTM4ecKoro maTtepuana,

CaMOCTOSITENIbHO UCNpaBfieHHble nocne
[OMOMHUTENbHOTO  BOMpPOCAa 3K3ameHaTopa.

30-60 6annoB 1.[aeT oTBETbI, CoAepXallUme OCHOBHYIO CyTb, HO NMpPU 3TOM
[0NYCKalTCSA CYLECTBEHHbIE OLLUNOKW.

2. VicnbiTblBaEeT 3aTpyAHEHNA NPY OTBETE Ha BOMPOChI
3K3ameHaTopoB. TpebyeTcsa yTouHsIIOWME U HaBoasLWme
BOMpPOCHI

3. [leMOHCTpUpYyeT HapyLUeH1e JIOTMKN U3MNO0XEHUS.

29 6arnoB 1 MeHee 1. OBHapyxuBaeT He3HaHWe U HenoHnmaHue Hanbonee
CYLLEeCTBEHHON 4YacTu BOMPOCOB MO
9K3aMeHaLMOHHOMY BGuneTy unu AoNOSHUTENbHLIM BONpocam
9K3ameHaTopa.

2. [onyckaeT cylecTBeHHble OLWMOKM,  KOTOpble
He MOXeT WcnpaButb C

MOMOLLIbIO  HaBOAALLUMX BOMPOCOB 3K3aMeHaTopa.

3. [dlemoHCcTpupyeT rpy60oe HapyLLEHWE TOrMKN U3MOXEHNS.

lMporpamma BCTYNUTENBHOrO UCMbITAaHNUA ofobpeHa peweHMeM Y4yeHoro coseTa
MaTemaTtumyeckoro cakynbTeTta (0T 26.12.2024 npotokon Ne 0500-11)

Mporpamma BCTYNUTENbHOrO UCMbITaHUA ofoOpeHa pelleHnem Y4YeHoOro coBeTa
dakynbteta MMM (o1 21.12.2024 npoTtokon Ne 4)



