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1. OBLUME NONOXEHUA

K BCTynUTENbHbIM MCMbITAHMAM MO MporpaMmaM MOArOTOBKM HayYHbIX W Hay4HO-
negjarormdecknx kagpos B acnupaHtype CamlTY pgonyckawTca nvua, uMerowme
00pa3oBaHMe He HUXE BbICLIErO (CneunanuTeT unu maructpaTtypa).

Mpuem ocyLecTBRNSeTCA Ha KOHKYPCHOW OCHOBE MO pes3ynbTaTtamM BCTYNUTENbHbIX
NCNbITaHUA.

2. UENb BCTYMNMUTENBbHOIO UCMNbITAHUA

BcTynutenbHble  UCMbITaHWMA  MpU3BaHbl  ONpedenuTb  CTeneHb  FOTOBHOCTU
MoCcTynarwLero K OCBOEHWIO OCHOBHOM OOpasoBaTenbHOW MNporpaMMbl acrnmMpaHTypbl MO
Hay4yHon cneuumansHocTh 1.1.8. MexaHuka gedopmMmpyemMoro Tesepaoro Tena.

3. POPMA NMPOBEAOEHUA U KPUTEPUU OLIEHKU
BCTYMNMUTEJNIbHOIO UCIMNbITAHUA

BcTtynutenbHoe ucnblTaHWe NPOBOAUTCS B MUCbMEHHOMW ¢oOopMe B COOTBETCTBMM C
YCTaHOBMEHHbLIM NpueMHon komuccmen Caml TY pacnmcaHnem.

Moctynaowemy npegnaraetcsi OTBETUTb MUCbMEHHO Ha BOMPOCHI M (MNM) pelnTb
3ajayM B COOTBETCTBUM C 9K3aMEHAUMOHHbIMW  3adaHWAMK, KOTOpble OXBaTblBalOT
cogepxaHue pasfgenoB M TemM MporpaMmmbl BCTYNUTEMbHbIX MCMbITaHUMW. Ona noaroToBKW
oTBETa MOCTynawwue UCMosb3ylT 9K3aMeHaUMOHHbIE JIUCTbl, KOTOpble BMOCNeaCcTBUM
XPaHATCS B X NINYHOM Aene.

Mpn npueme Ha oOyyeHMe nNO nporpammMamM MNOArOTOBKM Hay4YHbIX W Hay4HO-
negarormdecknx KagpoB B acnupaHType pesynbTaTbl KaKAOro BCTYNMUTENBHOMO WCMbITaHUS
ouUeHMBaloTCs NO NATMOANNBLHOM LLKane.

MuHuManbHoe KonnyecTBO GannoB ANA  KakOOW  HayyHOM  crneumanbHOCTH,
nogTeepXxpatollee ycrnewHoe MpoXoXaeHMe BCTYNUTENbHOMO MWCMbITaHUs, cocTaenseTr 3
6anna.

LLikana oueHnBaHuA:

«OTNUYHO» — BbICTABNAETCS, €CNKU NOCTYNalLWmMi NPpeacTaBun pasBepHyThie, YeTkne
OTBETbI HA OCHOBHbIE BONPOCHI 3K3aMeHaLNOHHOro buneTa.

«Xopowo» — BbICTAaBNAETCH, €CnvM MOCTynawwWwmnn npeacTaBuil  OTHOCUTESbHO
pas3BepHyTble, YETKME OTBETbI HA OCHOBHbIE BONPOCHI 9K3aMeHaLMOHHOro bunera;

«YAOBNEeTBOPUTENbLHO» — BbICTaBMASETCH, €Cnu MOoCTynawwmin  npeacTaBun
OTHOCUTENBLHO pPa3BepHyTble, YeTKMe OTBETbl Ha OCHOBHbIE BOMPOCHI 3K3aMEHaUMOHHOro
f6uneTa, Npy 3TOM HEKOTOPbIE OTBETbI PACKPbITbl HE MOMTHOCTLIO;

«HeypoBneTBOpUTENbHO» — BbICTABMAAETCHA, €CNU MNpuM OTBETe MNOoCTynaroLlero
OCHOBHbIE BOMPOCHI BuneTta He packpbIThl.

4. MEPEYEHb PA3OENOB, TEM U CMTUCOK JINTEPATYPbI
PA3OEN 1. MEXAHUKA OE®OPMUPYEMOIO TBEPOOIO TENA
1.1 Anrebpa v aHanuTU4YecKas reomeTpusi

1. Onpepgenutenu n nx CBOMUCTBA.

2. MaTtpuubl M OENCTBUS HA4 HUMW, PaHr MaTpuubl, ero BblMUcCreHWe, obpaTHas
maTpuua.

3. PeweHne cuctem nuHerHbix ypaBHeHun (CI1Y): metogom [aycca, obpaTHon
maTpuubl; dopmyrnbl Kpamepa, ogHopoaHble 1 HeogHopoaHble CJTY, Teopema KpoHekepa —
Kanennn.

4. BektopHas anrebpa: ckangpHoe, BEKTOPHOE, CMellaHHOe, [BOWHOE BEKTOpPHOE
npovsBedeHne 1 nx CBOUCTBA.

5. KomnnekcHble Yncna n genctsnda Hag HUMu, dopMynbl dnnepa.



6. lMpsmas Ha NNOCKOCTM M B NpoCTpaHCcTBe, nnockocTtb B R3® u ux B3aumHoe
pacnonoxeHue.

7. KaHoHW4yeckne ypaBHEHWS KPUBbIX BTOPOro nopsiaka W ux rpaduvku: annvnc,
rmnepbona, napabona.

8. KaHoHM4eckue ypaBHEHUS NOBEPXHOCTEN BTOpOro nopsaka B R3,

9. JlvHelHble NPOCTPAHCTBA, €BKIIMAOBLI NPOCTPAHCTBA, CKandpHoe npovseeaeHme.

10. JluHenHble onepaTtopbl, AencTBUA Hag onepatopamu. O6paTHbIA, COMNPSKEHHbIN,
camoconpsbkeHHbI onepaTopbl. COBGCTBEHHbIE 3HAYEHUSA U COBCTBEHHbIE BEKTOPbI FIMHENHOTO
oneparopa.

11. KBagpaTtu4iHble (bopMbl 1 X NpBEeOEHNe K KAHOHUYECKOMY BUAY.

12. Obwas Teopust KPMBbLIX M MOBEPXHOCTEN BTOPOro nopsgka v UX npuBedeHue K
KaHOHWYEeCKOMY BUAY.

1.2 O6bIKHOBEHHbIe audhepeHUnanbHble ypaBHEHUS

1. lMoHatns obbikHoBeHHbIX [Y. Pewenune (nHTerpan) [Y, 4acTtHoe pelueHue,
nHTerpanoHas kpueas. 3agada Kowwu. Teopema O CywecTBOBaHUM W €OUHCTBEHHOCTM
pelweHuns 3agaymn Kowwn.

2. Wuterpupyemble Tunel Y 1-ro nopsaka, paspelleHHble  OTHOCUTESbHO
NPoOM3BOAHOM (C pas3gensowmMMmnca nepemMeHHbIMW, OAHOPOAHble, NUHEenHble, bepHynnu, B
nonHeix guddepeHumanax). NoHATME MHTErpanbHOro MHOXUTENS.

3. ToHsTMe ocoboin Toukm Y. Tunbl 0COBOM TOUKN.

4. WHTerpypyemble Tunbl [Y, He paspelleHHbIX OTHOCUTENBbHO MNPOU3BOAHON
(ypaBHeHus Jlarparxa n Knepo). NoHsaTne ocoboro pelueHus.

5. [Y BbiClUMX MOPSAKOB, AOMyCKaloWMX MOHMKeHne nopsaka. OcHoBHble cnocobbl
MOHWMXKEeHUA NopsaKa.

6. JlnHenHbin anddepeHumanbHbeii onepatop. JlvHenHble LY. CTpyktypa obuiero
pelweHnst NMnHenHoro ogHopogHoro Y. JINHEMHO He3aBMCUMbIE peLLEHUs, PyHOAaMeHTanbHas
cuctema pewennn 1Y. CTpyktypa o6Liero peLeHms NIMHENHOro HeogHopogHoro Y.

7. JlnHerHble 1Y ¢ nepeMeHHbIMK KoadhmumeHTammn (ypaBHeHus dnnepa, flarpaHxa,
Yebbiwesa, beccens) n cnocobbl X MHTErPUPOBaHUA.

8. HopmanbHasa dopma cuctembl [1Y 1-ro nopsagka no Kowwn. CeegeHue cuctemsl Y k
ogHomy 1Y 6onee BbicoKkoro nopsiaka. Nonatune | nHrerpana cucremol Y.

9. JlokanbHas ycTOMYMBOCTbL pelleHus Y n yCTOMYMBOCTb pelleHun cuctembl Y.
AcumMnToTMYeCcKast yCTOMYMBOCTb.

1.3 Teopusa BepOATHOCTEM N MaTemMaTM4eCcKasa CTaTUCTUKA

1 TllocnepoBaTenbHOCTb  He3aBUCUMMbIX  uchbiTaHun.  Popmyna  BepHynnw.
AcumnToTuka lNMyaccoHa ansa dopmynsl bepHynnu.

2. HenpepbiBHag cnydanHas BenuymHa. DyHKUMA pacnpefeneHns cryyvyamHon
BENUYNHBI N ee CBOWCTBA. [1NOTHOCTb BEPOATHOCTU CIyHanHOW BESTMYUHBI U €€ CBOUCTBA.

3. XapaKkTepucTuku TMONOXEHUS CryYaHOW BeNUYUHbI: MaTemaTnyeckoe
OXugaHue u ero CBOMUCTBa, MoJa, MenaHa.

4. XapakTepucTukm pasbpoca CnyyYyamHOW BeNMYUHbBIE: OUCNEPCUss U ee CBOWNCTBA,
cpefHee KBagpaTUYHOE OTKIOHEHME.

5. CoBMeCTHOe pacnpegeneHme BepoATHOCTEN ABYX CryYalHbIX BENMYUH. YCIOBHbIE
dyHKUMN pacnpeneneHus.

6. 3akoH pacnpegeneHns YyHKUUU OAHOro Cry4anMHOro aprymeHTa, nepuognyeckomn
PYHKUUN, PYHKUMK, HE UMetoLLLe OBpaTHOWN.

7. AMnupuyeckas pyHKUMUS pacrnpeaeneHus, rmctorpammMma pacnpegeneHus.

8. Cratuctnyeckne kputepum [lupcoHa wu KonmoropoBa O COOTBETCTBUM
SMMUPUYECKOrO N TEOPETUYECKOro pacnpeaeneHun.

9. Cratuctuyeckme OueHKM napameTpoB pacnpegeneHns. CoOCTOATENbHOCTb,



HeCMeLLEeHHOCTb N 3(PEeKTUBHOCTb OueHOK. OueHMBaHMe Mnpu MOMOLUN AOBEPUTENbHOMO
WHTepBana.

10. YncnoBble xapakTepuUCTUKM crnyydyarHoro npouecca. CBoncTBa KOppensiLnoHHOM
dyHKUmMK. BsaumHas koppendaunoHHasa pyHKUMA 1 ee CBOMCTBA.

11. CnekTpanbHass Teopua CTauMOHapHbIX cryyYanHblXx npoueccoB. CBoncTBa
cnekTpanbHOW NNOTHOCTU. B3anmMHasa cnekTpanbHas NnoTHOCTb.

12. OcHOBHble 3aKOHbl pacnpegernieHus CcryydanHom BenUYUHbL: HOPMasibHbIN,
nokasaTtesfbHbliA, raMMa-pacnpegeneHue.

1.4 Teopus PyHKLUIN KOMMNIIEKCHOIO NepemMeHHOro

1. KomnnekcHble 4ucna. leomeTpuyeckass uvHTeprnpetaumd. TpuroHomeTpudeckas,
nokasaTenbHas, anrebpaunyveckas hopmbl KOMMMEKCHOro Yncna. Onepaumn ¢ KOMNIEKCHbIMU
yucnamu.

2. DYHKLMA KOMMMEKCHOro nepemMeHHoro. AHanutnyeckas yHkums, ycnosusa Kowu-
PumaHa.

3. ['eOMeTpUYECKMI CMbICIT aprymeHTa W Moayns npou3BOAHOM aHanUTUYECKOW
dyHKuuK. NoHaTne koHdopmHoro otobpaxeHus. MNMpumepbl KOHHOPMHbBIX OTOOPaXKEHWIA.

4. WHTerpan oOT (YHKUMM KOMMMEKCHOrO nepemMeHHoro. WIHTerpanbHble Teopembl
Kowwu. NHTerpaneHas dopmyna Kowiun.

5. M3onupoBaHHble o0cobble TOYkW. PasnoxeHne  QYyHKUUMM  KOMMIIEKCHOro
nepeMeHHoro B psig JlopaHa B OKpeCTHOCTU 0cobon To4Ykn. Tunbl 0cobbix Touek. MoHaTne
Bbl4eTa (PYHKLUMN KOMMSIEKCHOrO NEepeMeHHOro OTHOCUTENbHO 0COo60M TOuYkW. [punoxeHue
Teopun BbIMETOB K BbIYUCIIEHUIO MHTErPasos.

6. PyHKUMA-OpUTrMHAn. MpeobpasoBaHue no JTannacy. PeweHve
AnddepeHUumnanbHbIX ypaBHEHMI C MOMOLLbIO NpeobpasoBaHus Jlannaca.

7. CaepTKka QyHKUUI. VIHTerpanbHble YpaBHEHWS TUNa CBEPTKMN.

1.5 YucneHHble meToAabl

1 YucneHHble MeTOObl PELUEHUS HENMHEWHbIX ypaBHeHun. CxoguMmocTb MeToda
nTepaumu.

2. WTepauuoHHble MeTOoObl peleHuss CUCTEeM JIMHEWHbIX anrebpanyeckmx
ypaBHeHNN. [locTaTOYHbIE YCNOBUS CXO4MMOCTM METOAO0B.

3. WHTepnonauma yHKUNN MHoroyrieHaMmn. IHTepnonsumMoHHble dopmynbl HeloTOHa

4. CpepgHekBagpaTuyHoe npubnmxkeHne. Metoa HaMMeHbLINX KBagpaToB.

5. YucneHHble meToabl UHTErpnpoBaHms. OueHka NorpeLHoOCT MeToa0B.

6. YucneHHble MeToObl pelleHUs OOLIKHOBEHHbLIX AMddEpeHUManbHbIX YPaBHEHWUNA.
lNorpelwHoCTM 3aMeHbl MNPOM3BOAHbLIX (PYHKUUMM OAHOW MEPEMEHHON 4epe3 KOHeYHble
pasHocTu. PasHoCTHble cxembl And o6bikHOBEHHbIX Y. Annpokcumauus, yCTOMYMBOCTD,
CXOOUMOCTb.

7. OpHOMepHble 3ajayn MexaHukn fedopmMumpyemMoro Teepgoro Ttena. BbiBog
OCHOBHbIX YpaBHEHU OQHOMEpPHbIX KpaeBbIX 3ajad, ux MaTpudHada gopma 3anucun. Metoabl
Ha4anbHbIX NapamMeTpPOB M MPOroHKU, UX NOrpeLLHOCTU. ANNPoKCMMaLMS rpaHUYHbIX YCIOBUNA.

8. KoHeuyHOpasHOCTHas annpokcumauns MNPOU3BOAHbLIX OT (PYHKUUN HECKOSTbKUX
nepemMeHHbIX.

9. CeTo4yHble MeTOAbl pelleHUss KpaeBblX 3aday B YacCTHbIX MPOM3BOAHbLIX: METOA
CeTOK, MeTo KOnnokauum, MeTo HaMMeHbLUNX KBa4paToB.

10. KoHeYHO-pa3HOCTHbIE CXeMbl ANA YypaBHEHUMK TennonpoBogHocTu, Jlannaca wu
BOJIHOBOrO ypaBHeHusi. CXO4MMOCTb, YCTOMYMBOCTb M MOrPELUHOCTb KOHEYHO-Pa3HOCTHbIX
cxeM, annpoKCUMaLMs rPaHUYHbIX YCNOBUNA.



11. TloHATME O BapuaUMOHHbIX MeTodaxX peLleHUs KpaeBbiX 3ajady B MexaHuke
cnnowHblx cpea. Metoabl Putua, ByGHoBa-lanepkuHa, ob6obuieHHble meToabl Putua wm
Byb6HoBa-"anepkuHa.

12. MeToa KOHEYHbIX 3remeHToB. OCHOBHblEe TWUMbl KOHEYHbIX anemeHToB B R? n R® ,
MaTpuua XecTKOCTU ANS OAHOr0 KOHEYHOro 3fieMeHTa U CUCTEMbl KOHEYHbIX 3IEMEHTOB.
MpenctaeneHne HanpsXeHHO-AeopMMPYyEMOro COCTOAHUA 4Yepe3 nepemMelleHne Y3nos
KOHEYHOro afnemMeHTa, OCHOBHbIE COOTHOLUEHUS AN TPeyronbHbIX KOHEYHbIX 3M1eMEHTOB B
NMOCKON 3afaye Teopun ynpyroctu. Annpokcumaumsa nepemeLleHnst u cnocobbl NOBbILWEHMWS
ee nopgagka. TpexmepHas 3agada: OCHOBHblE COOTHOLLEHUs Anga TeTpasgapa. BbiBog OCHOBHbIX
ypaBHeHun MKO B BapuaHTe MeToga nepemelwleHun. PeweHne MK3S nMHENHbIX Wu
HenuHerHbIX 3a4a4 Teopumn ynpyrocTu.

1.6 YpaBHeHMA matemaTnyieckon pmsmnkm

1 Knaccudukaumna OY c gByms nepemMeHHbIMU. XapakTepUCTUYECKUE KPUBbIE W
XapakTepucTuyeckne ypaBHeHUs.

2. PelueHne BONHOBOro ypaBHEHNS METOAOM XapaKTEPUCTUK.

3. MeTtoa pasgeneHuss nepeMeHHblix (Metog dypbe) AnNA ypaBHEHUN CBOOGOAHbIX
KornebGaHui CTpyHbl.

4. lNMocTaHoBKa KpaeBblX 3agad Ans OAHOMEPHOro ypaBHEHUs TenIonpPoOBOLHOCTH.
Teopema 0 MakcMMyme U MMHUMYyMe A5 YpaBHeHUs napabonmyeckoro tuna.

5. Metog ®ypbe Ans pelleHns 3agadn 06 oxnaxaeHum CTEPXKHS Yepes ero rpaHuLy.

6. YpaBHeHus Jlannaca u lNyaccoHa, nocTaHoBKa KpaeBbix 3agay. Metog Pypbe ans
peLLeHns KpaeBbIxX 3a4ay aNInnTUYecKoro Tuna.

1.7 TeopeTnyeckas mexaHuka

1 Cratuka. Akcruombl ctatukn. CBA3M M UX peakuuu, Tvunbl cBsaszen. Cuctembl cun.
lMnockasa n NpoCcTpaHCTBEHHAA CUCTEMbI CUI: YCITOBUSA N ypaBHEHUS paBHOBECUS.

2. KuHematuka. KnHemaTuka TO4YkM. CKOpPOCTb, YCKOPEHue, [OBWMXKEHUE TOYKW.
MocTtynatenbHoe ABwXeHWe TBepaoro Tena. WHepuuoHHble CUCTEMbl KoopAuHar.
ABCONTHOE, OTHOCUTENBHOE U NEPEHOCHOE OBMXEHNE, OCHOBHbIE TEOPEMbI AJIST CITOXKHOIo
ABuxeHuda. NnockonapannenbHoe ABMXEHWe TBepAoro Tena.

3. AvHamuka. OuHamuka TOYkM. 3akoHbl HbloToHa. CBOGOAHbIE U BbIHYXOEHHbIE
kKornebaHus TOYKM C y4eTOM TpeHusa. [QuHamuka Toukm u cuctembl. OCHOBHblE TeopeMbl U
3aKOHbl OMHaMUKN cuctemMbl. KnHeTmyeckas M noTeHumarnbHasi SHepusi TOYKM U CUCTEMBI.
3akoH coxpaHeHnusi aHeprun. [puHumn [Oanambepa Onss TOYKM UM CUCTEMBbI. YpPaBHEHUS
JlarpaHnxa BToporo poga. WHterpanbl asuxkeHud. KaHoHu4eckue ypaBHEHUS aMUbTOHA.
MeTon Axkobu-rammnbtoHa.

1.8 TeH30pHbIN aHanNu3

1 WNHaekcHble 0603HaveHuns. CornaweHme o cymmmnpoBaHumn. CnoxeHune, yMHOXeEHME
N CBepTbiBaHME WHOEKCHbIX 0ObekToB. CUMMMETPUYHbIE M AHTUCUMMETPUYHbIE OOBLEKTHI.
Cumaonbl KpoHekepa BTOpPOro, 4eTBEPTOro U LLIECTOro NOPsiAKOB.

2. JlnHenHble, BUNMHENHbIE U NONUNUHENHbIE hopMbl. VX CBOMCTBA, MHBApMaHTHOCTb
dopmebl. NoHATHE TeH30pa.

3. JlnHenHble npeobpasoBaHus. VIHBapMaHTbl, KOBapUaHTHbIE M KOHTpPaBapWaHTHbIE
BEKTOpbl. TeH30pbl BTOporo u 6onee BbicOkOro nopsigka. Onepaumm Hag TeH30pamu.
TeH3opHble paBeHcTBA W ypaBHeHUsA. OOpaTHbIM TEH30pHbIM NPU3HaK. TeH30pbl MU
NCEBAOTEH30PbI.



4. Obwme npeobpasoBaHuss  koopauHAT. TeH30pbl  OTHOCUMTENbHO  obuiero
npeobpasoBaHus.

5 KpuBonuHenHble KoopAuHaTbl, TEH30PHble TMOMAA WM UX XapaKTEePUCTUKW.
MapannencHoe BekTopHOE none. Cumeonsl Kpuctoddens nepsoro n BTOporo poaa.

6. NpousBogHble TeH30poB. ADCOMTHAsE M KOBapuMaHTHasi NPOM3BOAHbIE TEH30pPOB.
MpaBuna guddepeHLMpoBaHUS TEH30POB.

7. OuBepreHUna M BUXPb BEKTOpa, nannacuaH B KPUBOSIMHEWHbIX KoopAuHaTax.
BekTopHbIe onepaunn BTOPOro nopsaaka.

8. KpmBonuHenHble KOopanHaThl HAa MOBEPXHOCTU. TeH30pbl HAa NMOBEPXHOCTN.

1.9 MatemaTtnyeckmne mofenu B MexaHuKe CMnioLWHbIX cpen
OcCHOBHbIe NONOXeHNs MexaHuku aedopmupyemoro TBepgoro tena (MATT)

Knaccudpukauma BHewHux cun. MogenbHble npeacTtaBreHusi COCpPeaoTOYEHHbIX
narnbarowero n kpytawero momeHta. MNMpuHumn otBepaeHua B MAOTT. 3ameHa cuctembl cun
CTaTMYECKN OKBUBANEHTHOW. BHyTpeHHMe cunbl. Bugbl HanpskeHHO-gedopMUpyemMoro
cocTtosHnn. OCHOBHbIE CBOWCTBA TBEpPAbIX AedopMUpyeMbIX Temn: YNpyroctb, NacTUYHOCTb,
BSI3KOYMNPYrocTb, MNOM3y4ecTb.

OpHoMmepHble 3aAayun Ha pactaxeHue-cxaTue. NpuHumn CeH-BeHaHa npu pacTsaxe-
HUK-CXaTUK. TMnoTesa HeCXKMMaeMocTn MmaTepuana. PacyeTbl Ha NPOYHOCTb MO AOMNYyCKaeMbIM
HanpshkeHusM. HanpsbkeHnss n  gedopmaumm OT COBGCTBEHHOrO Beca, BpallalLWMACS
CTEPXEHb, HanpskeHnsa B cknerike. CTepXXHM NnepemMeHHoro ceveHus. Mmbkme ynpyrme HuTH.

lMepemeLlleHns y3rnoB CTEPXKHEBBIX CUCTEM. [[eoMeTpuyeckme NMHENHbIE U HENMUHENHbIE
3agaun. TemnepatypHble gedopmaumun. NoteHumanbHas aHePrus NpU PacTsKeHUu.

HanpspkeHns npu ygape. PacnpocTpaHeHue ynpyrux BOfH B CTEPXKHSAX.

Decdopmaumn u HanpsikeHuss npu u3rmbe. [NoHaTMe o pedopmauum unsrnba.
YcTtporctBo onop 6anok. Marnbatowmii MOMEHT M nonepeyHas cuna. duddepeHumnansHoe
ypaBHeHue narmda 6anku. Inopbl MOMEHTOB U NepepesbiBatoLLmMX CU.

MoTeHumanbHasa aHeprusa npu YucTom marnbe. PacyeT 6Ganok Ha NPOYHOCTb.

WuTterpmpoBaHmne Y wmsrmnba. lNMpormbé n nosopot cedeHua bGanku. VHTerpuposaHue
Ganok ¢ wapHupamu. PeweHne [IY ons ctatmyecku Heonpeaenumblx 6anok.

CnoxHoe HanpsikeHHoe cocTtosfsHue (CHC). HanpshkeHns no HaKkNoHHbIM CEYEHNAM
npu pactsxkeHun. [loHATME O rNaBHbIX HanpsXkeHusx. HanpskeHns npuv  ABYXOCHOM
pacTsbkeHun. [Mpadmyeckoe n3obpaxkeHne HarnpsKeHWN.

HanpsbkeHna wn  gedopmaumm npy 06BEMHOM  HAMNPSAXXEHHOM  COCTOSIHUMW.
MoTeHumanbHas aHeprua ynpyron gedopmaumm npu CHC. Yuctein cosur. HanpspkeHusa u
pedopmaummn npu casure. 3akoH [yka. OnpegeneHve HanpskeHWn npu KpyydeHuu Bana
Kpyrnoro ceveHmsi. OCOBEHHOCTU MpU KPYYEHUW CTEepPXXHEW HeKpyrroro cedeHus. vnoTesa
XKEeCTKOro KoHTypa. lNMoTeHunanbHas aHeprus Npu KpyyYeHuu.

MpouyHocTb npu CHC. [narpamma pactskeHnsa. MexaHnyeckme xapakTepuCcTUKK yn-
pyro-nnactnyeckoro matepuana. MexaHmsmbl paspyleHus. NMoHATUS O Teopusax NPOYHOCTMU.
Teopumn XpynKkoro 1 BA3KOro paspyLUeHus.

YcTonunBOCTb CTEpXXHEeW. [locTaHoBKa 3agavn. YCTONYMBOCTb CXaToOro ynpyroro
cTepxHA. ToyHOe pelleHvMe 3ajadn Ofa CKaToro CTepXHs, anactuka dwnepa. BnugaHue
crnocoba 3akpenneHnst KOHLIOB CTEPKHS Ha BESTUYUHY KPUTUYECKOW CUIbI.

O6wan Teopua HanpsikeHUn. NMoHATME cnnowHon cpegbl. MNNoTHOCTL, 0gHOPOA-
HOCTb, M30TPOMNMs, MaccoBble U MOBEPXHOCTHbIE curbl. MpuHUMN HanpsxeHnn Kown. Bektop
HanpspkeHun. HanpskeHHoe cocTosiHMe B TOYKe. TeH30p HanpskeHun. CBa3b TeH3opa Hanps -
XEHUN N BEKTOPA HaNPS>KeHUN. YPaBHEHUS paBHOBECUS CUIT U MOMEHTOB, CUMMETPUSA TEH30pa
HanpsHKeHUN.

Kunematuka aecgopmupyemon cpeaibl. OCHOBHbIE NMOHATUSA U ONpeAeneHns: Touka,



YacTuua, 3aKOH ABWXEHMS YacTuubl, Aedopmauns, TeYeHne, 3aKOH ABWXKEHUS KOHTUHYyyMma.
Cnocobbl onvcaHns ABMXEHUS KOHTUHYYMa B KPMBOJSIMHENMHOW cUCTEMe KoopAauHaT. BekTopsbl
6asnca. Pagunyc-BekTop, BEKTOP NepeMeLLeHMs.

JlarpaHxeBo ©n annepoBoe onucaHne ABwKeHusA. [paguneHTbl gedopmMauunm w
nepemMeLleHuin.

TeH3opbl gedopmaumn Kowmn u NpuHa. TeH30pbl KOHEYHbLIX gedopmauuni pyuHa u
AnbmaHen. Teopusa wmanbix gedopmauunin. TeH3opbl OGEeCKOHeYHO Manbix gedopmauui.
eomMeTpuMYecKkMii  CMbICNT TEH30pPOB NUHEWHbIX gedopmauumin. KoadduumneHT  anuvHbl.
MHTepnpeTaumsi KOHEYHbIX gedopmaumi.

lMpeactaBneHMe TeH30pa BTOPOro paHra B BMAE CYMMbl CUMMETPUYMHOIO U
aHTUCUMMETPUYHOro  TeH3opoB. OTHOcUTenbHOe nepemelieHne. TeH30p  NIMHEWHOro
nosopoTa. Bektop nosopoTa.

MmaBHble aedopmaumn. WHBapuaHTbl agedopmaumn. Kybuuyeckoe paclumpeHue.
LLapoBon TeH30p u pgesuatop gedopmauumn. lnockas pedopmaumda. Kpyrn Mopa ans
aedopmMaunin. YpaBHEHUS] COBMECTHOCTM ANs NUHEWHbIX AedopMauuin, 4YacTHble cry4yau
ypaBHEHUIN COBMECTHOCTH.

1.10 OCHOBHbI€ 3aKOHbl MEXaHUKX CMNJIOLWHOWN cpeabl

OBxeHne u TteyeHue. lNoOHATME TEPMMHOB ABWMXEHWE U TedeHue. MaTtepuanbHas
npousBogHasa. CKopoCTb, YCKOPEHME, MTHOBEHHOE Mofe CKOPOCTEMN.

TpaexkTopuun. JlnHnn ToKa. YcTaHoBMBLUeecs ABwkeHue. CKopocTb Aedopmaumu.
3aBuxpeHHocTb. [lpupaweHne pgedopmaumn. dusmdeckas UHTepripeTauus TEH30pOB
cKopocTen gedopmanmin 1 3aBUXPEHHOCTU, BEKTOP 3aBUXPEHHOCTN.

MaTtepuanbHble NPouM3BOAHbIE MO BPEMEHU OT anemMeHTa ob6bema, anemeHTa
NOBEPXHOCTW N NIMHENHOTO 3NIeMeHTa.

MaTepuanbHble Npon3BoAHbIE MO BPEMEHW OT MHTerpana no obbemy, uHTerpana no
NMOBEPXHOCTU U NIMHENHOrO UHTErpana.

OCHOBHbIe 3aKOHbl MEeXaHUKU cnnowHoun cpeabl. CoxpaHeHne macchl. YpaBHeHue

HepaspblBHOCTU. TeopemMa 006 MW3MEHEHWM KONU4ecTBa [OBWKEHUS. YpaBHEHUs
OBWXeHNd. YpaBHeHUs paBHoBecus. Teopema 06 n3aMeHeHMM MOMEHTa Konn4ecTea ABWKEHUS.

CoxpaHeHne aHeprun. [lepBbli 3aKOH TepMOAUHAMMUKW. YpaBHEHWE 3HEPTUN.
YpaBHeHUs coCTodHudA. 3HTponus. BTopon 3akoH TepmogmHamukn. HepaBeHcTBO Knasuyca-
Hiorema. AuccunatmeHas yHKUmMSA. JuccmnatuBHaa OyHKUNA.

Onpepgenstowas cuctema ypaBHEHUA TEPMOMEXAHWYECKOTO KOHTMHYyMa (ypaBHEHUS
COCTOSIHUSA).

INluHenHana Teopusa ynpyroctn. O606WeEeHHbIM 3akoH [yka. PyHKUMA SHeprum
aedopmaummn. M30TponHbie N aHM3OTPONHbIE cpedbl. CUMMETPUS yNpyrux CBOMCTB.

N3oTponHble cpeabl. YnNpyrve KOHCTaHTbl W30TPOnHbIX cped. 3akoH [yka and
N30TPOMHbIX Cpeqd B MOCTOSAHHbIX JlamMe M TEXHUYECKMX MNOCTOSIHHbIX. PUBNYECKUIA CMbICH
YAPYrMX KOHCTaHT.

dopmynupoBka Teopumn ynpyroctu B nepemelleHusax (ypasHeHus Hasbe-Kowwu) n B
HanpsbkeHuax (ypaBHeHus benbTpamu-Munyena). YacTHbin cnyvan oTCyTCTBUSA OO BEMHbBIX CUI.
[MocTaHoBKa AMHaAMUYECKUX 3a4ay TEOPUM YNPYrocTu.

Teopema o cynepnosvuun. MNpuHumn CeH-BeHnaHa.

Mvnepynpyroctb. lMoBepxHOCTM Oedopmauuidi u HanpsbkeHun B R® . MoTeHuman
AedopmMaumi. BeinyknocTb noBepxHOCTEN AedopMaunn U HaANPSXKEHUN.

TepmoaunHamuka ynpyron aedopmaumun. TepmoguHamuka ynpyrov gedopmauun B
O[JHOOCHOM HamnpsbKeHHOM COCTOSIHUW. TepmoauHamudeckue noteHuumansl. Agnabatnyeckue
moaynu ynpyroctu. 3aBnucumocte E = ¢ B ycnoeuax agnabatnyeckoro gedopmMmpoBaHus.

TemnepaTypHble 3PEKTbl NPU CIOXHOM Hanps»KeHHOM COCTOsiHMM. COOTHOLUEHNS



Nioamens-Henmvana. Ceasb A = ¢; npu agnabatuyeckom AedopMmnposaHmu.

OCHOBHblE YpaBHEHMSI NIMHEWHOW TEPMOYMNPYrocTU W3OTPOMHOro Tena. YpaBHeHue
npuToka Tensa CBA3HOM 3ajayM  TepMOYMNpyrocTn. YpaBHEHUA HEeCBA3HOW  3ajauu
TEpMOYnpyrocTu.

[dBymepHble 3apja4yM TeoOpUM YNPYrocTu B NPSAMOYrofibHOM cUCTEMe
KoopAuHarT.

lnockoe  HanpsbkeHHoe  COCTosiHMe U nnockad — gedopmauns  (OCHOBHblE
cooTHoweHus)). OCHOBHble COOTHOLWEHWUS [OBYMEPHOW Teopuu  ynpyroctn. PyHKuuA
HanpshkeHUn Opu. BoipaxXeHne KOMMOHEHT HaMNpshKEHUN Yepe3 pyHKLMIO Dpu.

paHn4YHble ycroBua OnNa OBYMepHbIX 3agad. PeweHue [ByMepHbIX 3ajady B
nonuMHoMax (aHanms peLleHun npyu nomowm nonmHomMmoB 2, 3, 4, 5 cteneHen). OnpegeneHune
nepemMeLleHunn.

TouyHoe pelueHne 3agaym 06 n3rnbe KOHCOMNM, Harpy>XeHHOM Ha KOHUe.

PeweHne gsymepHon 3agaym npu nomoLum psgos dypee.

[ByMepHble 3aAayu Teopuu YNpyroctu B MONSIPHbIX KoopAuHaTax. YpaBHEHUs
paBHOBECUS B NonsipHon cucteme. PyHKUUS OpU 1M CBA3b HaMpsbKEHW ¢ pyHKunen 3pu B
NONsipHON cUCTEMe.

MonsapHo-cMMMETpUYHOE pacnpeaenieHne HanpskeHnn. KomnoHeHTbl gedopmaunin B
NONSIPHbIX KOOpAMHATAaXx.

MepemeLleHns Npu CUMMETPUYHBIX MOMNAX HANPSPKEHWNA.

OpHoMepHble 3a4ayn B NONSAPHbIX KOOpAMHATax: TONCToCTeHHasa Tpyba npu aencTemm
BHYTPEHHEro 1 BHELWHEro AaBneHun, BpalaoLwmncs OUck.

MpocTenwana 3agada O KOHUEHTpaUUN HanNpsbkeHMn. BrinaHue kpyrnoro oTBepcTus Ha
pacnpeaeneHve HanpshkeHNn B NNacTUHKeE.

Teopus NJacTUYHOCTM. OcHoBHbIE NOMNOXeHns n onpegerneHus.
MpeanuanpoBaHHble AuarpamMmbl NAacTUYEcKoro AedOopMUPOBAHUS: XKECTKO-NNacTUYeCcKun,
yrnpyro-nnactuyeckni  matepuanbl;  XKecTko-nnacTudeckui  matepuyan C  JIMHEWHbIM
YNPOYHEHMEM.

MpuvHuMn makcumyma w noctynat [Opykepa. OuccunatuBHaa yHKUMA. YcnoBus
nnactuydHocTn. Kputepun Tpecka n Museca. NoBepXHOCTb TEKYHECTN.

lNoBegeHvne matepuana 3a npuaesioM TeKy4ecTu.

N30TponHOE 1 KMHEMaTU4eCcKoe ynpoYHeHe.

CooTHOLWeHe Mexay HanpsXXeHnsaMu 1 gedopmMaumsamMm B NnacTUH4ECKOM COCTOSHUMN.
OKBUBANeHTHOE HanpsixeHne. OKBMBANEHTHOE NpupaLleHme nnacTuyeckon geopmaunn.

Pabota Ha nnactuyecknx gedopmaumax. 'mnotesa ynpoyHeHus. [dedopmaumoHHas
Teopus NIIacTUYHOCTH.

MocTaHoBKka 3afjayn  ynpyronnacTUYHOCTW.  JrieMeHTapHas  Teopus  NUHWUA
CKOMBXEHMS NPW NAOCKOW NnactTu4eckon gedopmaumu.

IlluHenHan BA3KoynpyrocTb. [TOHATMS O BA3KOYNPYrux CBOMCTBAx MaTepuanos.
lMpocTeniwne CTPYKTYpHblE MexaHudeckue Mopenu BA3Koynpyroro nosegeHus (Makcsenna,
donxTta, KenbBuHa, broprepca) v ux aHanms. 3agaym NON3y4yecTm U penakcauumu.
O606wweHHble mogenu. JInHerHble anddeeHunanbHble ypaBHEHNS.

deHomMeHoOMnornyeckas  Teopuss  JIMHEMHOro  HacreACTBEHHO-YMnpyroro  Tena.
CuHrynapHbole W HeECUHrynspHble aApa HacneacTBeHHOCTW. [paduyeckoe nocTpoeHune
HacnegcTBeHHon gedopmauun. MpuHumMn nNuHenHon cynepnosvumun. OudpdepeHunansHas u
nHTerpanbHas ¢opMbl NpeacTaBneHnss HacneacTBeHHOW Teopun. DYyHKUMKW MON3y4vecTn U
penakcauunn. [NpumeHeHne npeobpasoBaHusa Jlannaca. [MocTpoeHve TpexMepHbIX Teopun
BA3KOynpyrocTu. lNocTaHoBKa KpaeBblx 3a4ady Ansa BAa3Koynpyrmux ten. MNpuHUmMn cooTBeTCTBUS.

Monsyyectb  matepuanoB. Oddekt  nondydectn. Cragum  nonay4vecTu.
Annpokcumaunsa Kpmebix nonsydectu. lMogobue KpuBbix nonsyyvyectn. V30XpOHHbIE KpuBble
nonsy4yectu. TemnepaTypHble 3aBUCUMOCTM 4518 Aedhopmaunm Nona3yyecTu.



MpocTenwmne Teopnn 0O4HOMEPHON NON3YYEeCTUN: TEOPUM YCTAHOBUBLLENCA NON3Yy4ecTy,
CTapeHus, Te4eHns, ynpodHeHus. M'mnotesa ypaBHEHUS COCTOSAHUS.

AHanuUTMyeckMe BbIpaXeHUs [Ans  3akoHa YNpoYHeHud. Teopun  HENMUHEWHOro
HacneacTBeHHO-yNpyroro Tena. Teopusi HenomnHom obpatMMocTn gedopmanmm non3yyvyecTy.
MeTon paspeneHuns gedcdopmauum nonsyyectn. KnHetnyeckme ypaBHEHUS MON3Yy4ecTn U ux
aHanus. Non3y4ecTb MpU CNOXHOM HanpsbkeHHOM cocTosHuMWU. Teopema [amunbToHa-Kanu.
YpaBHeHUsT  M3OTPOMHOW  yCTaHOBMBLUEWCA  nondyvyectu. [loTeHuuMan  nonsy4vyecTu.
KBasunuHerHble YypaBHEHUs YCTaHOBUBLUENCA nondyvyectn. KuHeTudeckue ypaBHEHUS
Pa6oTHoBa KO.H. onst cnoXHoro HanpsXKeHHOro CocTosiHMs. Teopus TeveHus. KBasunmHenHole
ypaBHEHNS.

AnemMeHTbl paccesiHHOro (06bLemMHoro) paspyweHusa. Tunbl paspyweHns. OCHOBHblE
CBefeHNa O OSINTENbHOM MPOYHOCTU. XPYMNKOEe M BA3KOe paspylieHune. TemnepaTypHO-
BpPEMeHHble napameTpbl. ANnpokcMMauus guarpamm  AnuTenbHOM NpoYHocTu. [MpuHumMn
NMHEVHOro CyMMUpOBaHUs noBpexaeHun. OueHka AnUTeNbHOW MPOYHOCTU MPU  CIIOXHOM
Hanps>KeHHOM COCTOSAHMWMN.

MaTtemaTtunyeckne Mogenu BSA3KOKOro, XpYrnkoro n CMeLlaHHoro paspylienuns. Kputepum
paspyLleHus: 0edopMaLVOoHHbIN, SHEPreTUYECKNA, SHTPONUIAHLIN. HekoTopble 0606LeHns Ha
Crny4an CNOXXHOro Hanps>KeHHOro COCTOSAHMS.
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