®opma IK3aMeHAIHOHHOTO OHUJIeTa

Jucuunnuna /funamuxa, npouHocms Mawiut, npubopos u annapamypuvl (Mo0yv)

(HaMEeHOBaHHE VCIUILTNHEL)

3K3AMEHAIIMOHHBIN BUJIET Ne
1 Tunsl hazoBeix TpaekTopuii. MeTonbl Manoro napamerpa, Kpoiiosa-
boromnto6osa, Ban-nep-Iloms, rapmMoHrdeckoi TuHeapu3aiuu
2 IMpuniun N'amunnbroHa-OCTpOrpasickoro sl ynpyrux CUCTeM. Y paBHEHUS
MIPOJIOJIBHBIX, KPYTHUIIBHBIX U U3THOHBIX KOJICOAHWA YIPYTHUX CTEPKHEH
3 UwmcneHHbIe METOIBI PEIICHUS 33/1a4 TMHAMHUKN U IPOYHOCTH. PasHOCTHBIE
METO/IbI

CocTaBuTenb
B.E.JleBun

(moamucek)

3aBeayromuii kadeapoi

H.B.IlycroBon

(moamucek)

« » 20 1.

Kpurepuu ouenku

OTBeT 3acUNTHIBAETCS HA MOPOr0OBOM yYPOBHE, €CJITM aCIIMPAHT OTBETHII HA OJIMH
BOTIPOC, OIeHKa cocTanisieT 50 Gamos

OTBeT 3acunThIBAaETCSA HAa 0230BOM YPOBHE, €CJIM aCTIUPAHT OTBETHII Ha JBa
BOIIPOCA, OIICHKA COCTaBIIACT /5 OaioB

OTBeT 3aCUMTHIBAETCS HA MPOJABUHYTOM YPOBHE, €CIIA aCIIMPAHT OTBETHII T'a BCE
BOIIPOCHI, o1leHKa cocTtasiisier 100 6amnoB

DK3aMEH CUMTAETCs CIAaHHBIM, €CJIU CPElIHss CyMMa OajlsIoB MO BCEM BOMpOcam
cocrapisieT He MeHee S0 6amtoB (o 100 GamibHOM IKaje).

KoadduimeHT, ¢ KOTOpbIM yUUTHIBAE€TCA MOTYUYEHHAsE CyMMa OaJIJIOB B 0OLIeH
OLICHKE IO TUCIUIUTHHE, onpeaenseTcs [IpaBunamu artectarum.



Cnucok BONpPoOCoOB

1. Teopus xkosedGaHMil U YCTOMYUBOCTH ABHKCHUSI

VYpaBHenust Jlarpanxka BTOporo poja Juisi TOJIOHOMHBIX cucteM. lloreHuuanbHble,
TUPOCKOMMYECKHE W JAuCCUIaTUBHbIE cuibl. JuccunatuBHas ¢ynkuus Penes. Dynkuus
Namunbrona. [punnun [MamunbToHa-OCcTporpaackoro.

Konebanus nUHEHHBIX CHCTEM C KOHEYHBIM YHCJIOM cTeneHeil cBobOoabl. Maiibie
coOCTBEHHBIE KoJIeOaHusi KOHcepBaTUBHBIX cucteM. Dopmyna Penes. CBoiicTBa cOOCTBEHHBIX
yacToT U GopM KosieOanmii. [ 1aBHBIE (HOpMaJIbHBIC) KOOPAMHATHI. BBIHYK/IEHHBIE KOJIeOaHUs
JIMHENHBIX CUCTEM.

YcroitunBocTh 10 JIsimyHOBY. AcCHMMNOTOTHYECKash YCTOMYMBOCTBb. MeTon (QyHKIUH
JIsmynoBa. Teopemsbl JlamynoBa u YeraeBa 00 yCTOMUMBOCTM M HEYCTOMYMBOCTH. Teopema
Hupuxine. Teopembl KenbBuna u TaTa. YCTOWYMBOCTD MO TIEpBOMY MpUOImKeHUI0. Kpurepuid
YCTOMYMBOCTU MO INepBOMYy HIpuOMkeHuto. Kpurepun yCcTOMUMBOCTH JIMHEMHBIX CHUCTEM.
YcToWunMBOCTh  TepuoanyYeckux  pemeHuil. OmnpeneneHue obnactell  HEYCTOHYHMBOCTH.
[Tapamerpuuecku Bo30y:k/1aeMble KOJaeOaHuUs.

Teopus nenunelrinbix konebanuii. KauectBennas teopus Ilyankape. OcoOble TOUKH U
ux knaccupukanus. Tunsl (a3oBbIX TpaekTopuid. Mertonasl manoro mnapamerpa, Kpbutosa-
boronto6osa, Ban-nep-Ilons, rapmonunyeckoil nuHeapusanuu. ABTOKOJI€OATENbHBIE CHCTEHBI.
[IpenenpHBle HHUKIBI U MX YCTOWYMBOCTHh. BBIHYXIEHHBIE M TMapaMETpUYECKue KoJeOaHus
HEJIMHEHHBIX CUCTEM.

2. Teopus ynpyroctu

Tenszopbl HanpsbkeHudd M aedopmanuii. YpaBHenus paBHoBecus. OmnpezneneHue
nepemMenieHnii mo jaegopManusiM. YpaBHEHHUs] COBMECTHOCTH naedopmanuii. [loTeHnmanpHas
sHeprus Aedopmanuu. 3akoH I'yka Juig H30TPOIHOrO U aHU30TPOIHOTO TENa.

[lonnas cucremMa ypaBHEHMII TEOpHUHM YIPYroCTH. YpaBHeHHs benprpamu-Muryena.
VYpaBHeHus B nepeMelleHusX. IloctaHoBKa OCHOBHBIX 3a1ad Teopuu ynpyroctu. lIpsamoi,
oOpaTHbIi M MOIXyoOpaTHBIM METOIbl peleHus 3afgad Teopuu ymnpyroctu. Ilpunnun Cel-
Benana. Bapuanuonnsle mnpuHUuNbl Teopuu ynpyroctu. IIpunnun Jlarpanxka. Teopema
Knaneiipona. Teopema bertu. Ilpunuun Kactunbsino. BapuanmoHHbie METObI pELICHUS 3aAa4
teopuu ynpyroct (Putna, byoHosa-I"anepkuna, Tpeddua).

OcHoBHbI€ 3a/1a4u TeopuH ynpyroctu. [lnockas nedopmanus U IOCKOE HANPSKEHHOE
cocrosHue. OyHKIusA HanpsokeHud. J{uddepennuanbable ypaBHEHUsST U KpaeBble YCIOBUS JUIS
byHKIMM HampsDKeHUH. Meroapl  pelieHus 3a7ad  TEeOpUHM YIPYyrocTd (¢ MOMOIIBIO
TPUTOHOMETPUUYECKHUX PSJIOB, MHTETPAIbHBIX Pe0Opa30BaHMM, KOHEUHBIX Pa3HOCTEH, KOHEUHBIX
U TpaHUYHBIX 3JeMeHTOB). llpuMeHeHue Teopuu ¢QYHKIUI KOMIUIEKCHOTO IE€PEMEHHOTO,
dopmynsl KonocoBa-Mycxenumsuian. KpydeHne nUIMHAPUYECKUX CTEPIKHEH.

[TocTaHOBKA MPOCTPAHCTBEHHBIX U OCECUMMETPHUYHBIX 3a7a4 TEPMOYIIPYTOCTH.

3. Teopust IJACTHH U 000/104€EK

JlomymieHus: KJIaCCHYECKOW TEOpUW IIJIACTHH W O000JOYeK MW CBS3aHHAsA C HUMH
norpemHocTb. OCHOBHOE ypaBHEHHE M3ruba rutactuH. ['panuunsle ycnoBus. M3rub ruiacTus,
UMEIOLINX B IJ1aHe (popMy NpSIMOYTOJIbHUKA, KPyra, KPyTOBOTO KOJIbLIA.

KpuBonuHeliHple KOOpAMHATHI Ha CPEJUHHON MOBEPXHOCTU OOOJOYKH. YpaBHEHHS
TeOpuu ymnpyrux oOosiouek. BHyTpeHHue ycunust u1 MoMeHTbl. COOTHOLIEHHS YIPYroCTH.
[TorennuanbHas sHeprus aedopmaruu. ['paHUYHBIE YCIOBHSL.

besmomenTHas teopust obonodek. OOnacte npumeHeHus. OcecHMMETPUYHBIN H3ruo
o0oyouek  BpaimieHus.  ACHUMOTOTHYECKOE  HMHTerpupoBaHue  ypaBHeHuil.  Teopus
HWIMHIPUYECKUX o0ojouek. VHTerpupoBaHue ypaBHEHUN B OJUHAPHBIX M JIBOMHBIX psAJaX.



YpaBHEHHUS TECOPHH TOJOTHX 000J0YeK M 007acTh MX npuMeHeHHs. CIIOMCTBbIE IMJIACTHHBI U
000JIOYKMU.

4.TerI/Iﬂ IMJIACTUIHOCTH, MOJ3YYECTH U BASKOYIIPYIOCTH

Monenu ynpyromnactuueckoro tena. Kpurepuu tekyuectu. IIoBEpXHOCTh TEKYUECTH.
AccounrpoBaHHbII 3aKOH T€UEHHUs. TeopHsi TEUEHHS B ClIydae M30TPOMHOrO0 M aHU30TPOIIHOI'O
ynpouHenus. Jlepopmanronnas teopusi. CpaBHEHHE TEOPHUl MITACTUYHOCTH.

[TocraHoBka 3afau B TEOPUHM YNPYroIIACTUYECKOrO0 Marepuasia 0e3 YINpOYyHEHUS.
Ocrarounsle HanpsbkeHus. [lpenenpHoe cocTosiHME W TpenesbHas Harpyska. OnpeneneHue
BEpXHEH W HWXKHEH TpaHUWIl A NpeaenbHo Harpysku. IlpucmocoGmsemocts. IIpocteiimme
3a/1a4¥ TEOPUH IIACTUYHOCTH.

['mnore3pl crapeHus, yOpOYHEHUS M HACIEICTBEHHOCTH B TEOPUU IOJI3yYECTH.
[TocTraHOBKa M METO/BI PELICHUS 3aJ]a4 TEOPUH I0JI3Y4ECTH. Y CTAHOBUBILASCS MOJI3Yy4ECTh MPU
usru6e. [lon3ydyecTs Bpalammuxcs IMCKOB.

Teopus JIMHEWHOW BA3KOYIPYIrOCTH. MaTeMaTuyeckoe ONMCaHUE BI3KOYIPYTUX
cBoiicTB monumepoB. JuddepeHunanbHas W HHTErpajdbHas (OPMBI COOTHOLICHUH MeEXay
HanpsDKeHUsIMU U aedopmanmsivu. Bsskoynpyrue ¢yHkuuu, cBsa3b Mexay HUMU. [locTaHoBKa 1
METO/bl PELIEHUs 3a/lady TEOPUHU BA3KOYNPYroctu. Bskoympyras ananorus. Kpaeseie 3amaum
TEOpUH IUIACTUYHOCTH U MOJI3YyYECTH.

5. KOHCprRHI/IOHHaH NMPOYHOCTDb U 3JIECMECHTHI MEXaHUKH PaspyliCcHUA

@u3nYecKre OCHOBBI IIPOYHOCTH MATEPUAIOB. BA3KUN M XPYNKUN TUIIBI pa3pyLICHUS.
IIpoYHOCTP MpPHU CIIOKHOM HANPSIKEHHOM COCTOSIHUM. Y CTAJIOCTHOE pa3pylIeHHEe, €ro
¢uznueckas npupona. Manonukiaosas ycranocTb. JliurenbHass NpoyHocTh. CTaTUCTHYECKHE
acleKThl pa3pylleHus M MaclTaOHbl >Qdexr. BinusHue KOHUEHTpalMM HampsDKEHWH Ha
IIPOYHOCTb.

Teopus kBazuxpymnkoro paspyuenus. Hanpspkenust BOIM3HM TpEHIMHBI B YIPYTOM TeJe.
OHepreTuyeckuil U CUJIOBOW MOJAXOAbl B MEXaHMKE pa3pylIeHUs. Y CIOBHUS pa3pyLICHUs Tel C
TPEUIMHAaMU. Y CJIOBUSL yCTOMUMBOCTH TpeuMH. Kputndeckuil Ko3(p@GHUIMEHT HHTEHCHUBHOCTH
HaNpsDKEHUH. YUeT MmiacTHueckux aedopmanuii B KOHIE TpeluHbl. BiusHue TemnepaTypsl Ha
CONPOTHUBIIEHUE XPYNKOMY pa3pyILICHHIO. 3aKOHOMEPHOCTH pOCTa YCTAJIOCTHBIX TPEILHH.
Pazpymenus B ycinoBusax noisydectd. IIoHsATHE O KOPPO3MOHHON YCTalIOCTH M KOPPO3UOHHOM
PacTpPECKUBAHUH.

6. lmHamMuKka ynpyrux cucreMm

ITpyammn  NamuneToHa-OCTpOrpaickoro Ui ynpyrux  CHCTEM. Y paBHEHMS
IPOJOIBHBIX, KPYTUIBHBIX U U3TMOHBIX KOJEOaHUN YIPYTUX CTEep)KHEH. Y paBHEHMs KoneOaHuil
YINPYTUX IUIACTHH U 000JI0YEK.

CaoiicTBa coOCTBEHHBIX ()OpPM U 4YACTOT KojeOaHuM ynpyrux cucreM. Bapuanuonnbie
IOPUHIUIBI B TEOPUM CBOOOJIHBIX KojiebaHuil. MeTobl onpeneneHusi COOCTBEHHBIX YacTOT U
dbopm KonebaHwil ynmpyrux cucteMm. BouIHYXJeHHBbIE KojeOanus ynpyrux cuctem. Konebanws
JVCCUIIATUBHBIX CUCTEM.

VYrpyrue BOJIHBI B HEOTPAaHUMYEHHOW yNpyrod cpene. IIpomonbHble M monepedHsble
BosIHBI. /lucniepcuonnsle ypaBHeHus. PazoBas U rpymnmnosas CKOpocTH. IIoBepXHOCTHBIE BOIHBI
Penes. Bonnsl JIsBa. Ypyromimactuuyeckue BOJIHBIL.

Knaccudukanus, moctaHoBKa 3a1ady a’3poruJIpoOylnpyrocTH M METOAbl UX pEIIeHUs.
VY CTONYMBOCTH YIIPYTUX TEJ B IOTOKE XKUIAKOCTH WIH rasa.

7. luHaMHKa MallIuH, IPUOOPOB M aNNapaTypbl



VYeunus, nedcTBylONME B MalllMHAX, W WX mnepenadya Ha ¢yHaameHT. Konebanws
BpAIAIONIUXCS BAJIOB C IUCKaMH. BiusHUE pa3iauyuHbIX (aKkTOpoB (IIOAATINBOCTH OMOp, popma
CeYCeHHS Bajia, TUpOCKonmuyeckue 3P PeKTrl, Cuia TSHKECTH, pa3InyHbIe BUIbI TPEHUS U JIp.) HA
KPUTHYECKHE CKOPOCTH. METOAbl CHUXCHHSI BUOPOAKTUBHOCTH. Y PaBHOBEIIMBAHUE POTOPHBIX
MariuH. MeToJIbl CTAaTHYEeCKOW M IMHAMUYECKOW 0aTaHCUPOBKH POTOPOB.

Bubpownzonsaius mamvH, TpuOOpoB U anmapaTypbl. AKTUBHBIC U ITACCUBHBIC CUCTEMBI
BUOPO3aIIUTHI. Kackagnas BHOPOU3OJIAITHS. Bubpoakyctuka MallHH. MeTonpl
BUOPOAKYCTHUECKOH 3aIIUTHI MAIIUH.

VY napusie Harpy3ku. Onpenenenrue KodGPUIMEHTOB JMHAMUYHOCTH MIPH yIape. 3anmra
OT yJIapHBIX BO3JCHUCTBUIA.

8. CrarucTnueckas AUHAMHUKA U TEOPUS HAAC)KHOCTUMAIIIUH, HpHﬁOpOB H almnapartrypbl

3agaun CTATUCTUYECKOW AUHAMHUKU. JIMHEWHBIE CHUCTEMBI M METOALI UX aHalIu3a.
[IpoxokaeHHe CTAMOHAPHOIO CIIY4aHOrO IIpPOLECcCa 4Yepe3 CTAlUOHAPHYIO JIMHEHHYIO
cucremy. [loHsTHE O HEMMHEHHBIX 3a/ja4aX CTATUCTUYECKON NTUHAMUKU. CiydaiiHble KojaeOaHus
B JIMHEWHBIX U HEJIMHEHHBIX CUCTEMAX.

OcHOBHbIE NOHSTHUSI TEOPUM BUOPALMOHHON HanexkHOCTU. DYHKIMM pacIpe/leleHHUs.
CBs3p  MeXIy HAIeKHOCTBIO M JOJITOBEYHOCThIO. HaneKHOCTb COCTaBHBIX CHCTEM.
PesepBupoBanne. OueHKH [UIsi BEPOSTHOCTH PEIKUX BBHIOPOCOB W JUIsl (DYHKIIMHM HAJICKHOCTH.
[IpaBwiio cymMMHMpOBaHHUS IOBPEXKIEHUN W €ro INPUMEHEHUE JUld OLEHKM IIOKa3aTesen
HAJIGKHOCTH M pecypca. [lpuMeHeHne Teopum ciaydailHBIX (QYHKIMI K pacdeTy MoKaszareseit
Ha/IeKHOCTH U JI0JIFOBEYHOCTH MAILIMH, IPUOOPOB U almaparyphl.

9. BolunciauTebHAs TEXHUKA H MPOrPAMMHUPOBaHHNE

Otanbl  pa3BUTHS  BBIYMCIUTENbHOH  TexHUKkH. [lokonmenus DOBM.  OOGmue
npencraBicHus 00 apxurekrype IBM. Knaccudpukanus DBM. [lepcoHaabHbIe KOMIBIOTEPHI.

[Mporpammuoe obecnieuenne DBM. Omneparmonnsie cuctembl (Windows 95, Windows
98, Windows 2000). INakeTbl mpUKIagHBIX MPOrpaMM IS 3aJad CHMBOJBHOH MaTeMaTHKH
(Mathcad, Matlab, Maple).

[lonsitue 00 anropuT™Max u WX TporpamMmHas peanusanus. (OCBOEHHE OTHOTO
KOHKPETHOTO anropuTMuyeckoro sizbika (Poptpan, Cu, [lackans, beilicuk u nip.) B 3aBUCUMOCTH
OT UMEIOITUXCS BEIUUCTUTEIBHBIX CPEICTB M MPOTPAMMHOT0 00ECTICUCHHS.

[TakeThl mpUKIAAHBIX MPOTPaMM TS 33734 AMHaMUKH nedopmupyembix ten (Nastran,
Cosmos, Ansis).

10. YncaeHnbie METO/AbI B IMHAMHUKE U MPOYHOCTH MAIIIMH U KOHCprKHHﬁ

Ponmb KOMIIBIOTEPHBIX TEXHOJIOTMA B pacyeTax MW HCCICIOBAHUSAX JTUHAMUKH U
npoyHocTu. TpeOoBaHMs, NpeabsIBIsEMble K airoputMaM u mnporpammam. I[lonstue o
npoOjeMax aBTOMATH3WPOBAHOTO TNPOCKTHPOBAHMUSI ¥ KOMIBIOTEPHOTO MOJIEIUPOBAHUS.
UucneHHble METOBI PEIICHUS 3a/1a4 TUHAMUKU U TPOYHOCTH. PasHOCTHBIE MeTOIbl. UncaeHHas
peanu3anys BapHalMOHHBIX METOJOB. METOJI KOHEUHBIX 3JIEMEHTOB. METOJ TpaHHYHBIX
aneMeHToB. IHTerpupoBanue ypaBHEHUU JUHAMUKU Ha DBM. BerunciuTenbHbI SKCIEPUMEHT
B 3a7a4ax JWHAMUKHU U MpoyHOCTU. CTaTUCTHYECKOe MojenupoBanre Ha OBM kak cpeacTBo
OLICHKM IIOKa3aTejied HAJIeKHOCTH M pecypca. IlpuMeHeHrne KOMIIBIOTEPOB JUISl PELIEHUS
ONTHUMM3AIIMOHHBIX 3a1a4.

11. JxkcnepuMeHTANbHbIE METOIbI HCCJIAEA0OBAHUNA JTMHAMMKHN U IPOYHOCTH

OnpeﬂeneHHe MEXaHUYECKHUX CBOMCTB MaTcpHraioB. Ha3naueHne m OCHOBHBIC THIIHI
MEXaHUYECKUX UCIbITaHUH. McnbITaTeIbHbIS MalllnHbl, YCTAHOBKHU U CTCH/BbI.



Meroapl aHanu3a HAMPSHKEHHO-ACOPMHUPOBAHHBIX COCTOSHUNM. MeTo TEH30METPHH.
[Tomnspu3alinOHHO-ONTUYECKUI METOL. IIpumeHeHue doToynpyrux u JIAKOBBIX
TEH304YBCTBUTEIbHBIX MOKPBITUN. Onprudeckas U rojorpapuieckas HHTeppepoMeTpus.

Bubpomerpuueckne uaMepeHus. THIBI M3MEPUTENBHBIX YCTPOHCTB W JATUYUKOB IS
U3MEpEeHUsl JUWHAMUYecKux mporeccoB. (OOpaboTka pe3yinbTaToB BUOPALMOHHBIX U
JUHAMAYECKHUX HCTIbITaHui. CrieKTpajbHBIN aHaIU3 BUOPOTPaMM.

TepmomMeTpusi. DIEKTPUUECKHE, ONITUYECKUE U TEIVIOBU3MOHHBIE U3MEPEHHUS TEIIIOBBIX
IOJIEH.

Juarnoctuka u 1e(eKTOCKOMNMs MaTepralioB U fetaneid. OnTudeckue, yabTpa3ByKOBbIE,
PEHTI€HOBCKHUE U TETJIOBBIE METO/Ibl TEXHUUECKOM JUATHOCTHKH U Ae()EKTOCKOIUH.



