DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa npounoctu neTareabHbIX anmnapaToB

IHacnopr 3a4era

o Moayiio "J[nHaMuKa, TPOYHOCTH MAIlIMH, MPUOOPOB U ammapaTypsl (MOAYJb)" MO
MarepuaiaMm JUCHUILUIMHBL «/{MHaMUKa, TPOYHOCTH MAIINH, IPUOOPOB U anmnapaTypsi», 3
CeMecCTp

1. Meroanka oueHKH

3adeT mpoBOIUTCS B YCTHOU (hOpMe IO BOIIPOCaM, CIIHCOK KOTOPBIX TMPHUBENIEH HIDKe. B xoze
3ayera MpenojaBarellb BIIPaBe 33aBaTh CTYAEHTY JOMOJHUTEIbHbBIE BOIPOCH U3 OOLIETO MEepeyHs
(1. 4) v 332U HA TOHUMAHUE TUX BOIIPOCOB.

2. Kputepuu oleHKH

* OrtBer Ha OWJIET (TECT) CYUTACTCS HEY/I0BJIEeTBOPUTEIBLHBIM, €CITU CTYICHT IPH OTBETE HA
BOIPOCHI HE JIaeT OINpeACIICHUH OCHOBHBIX TIOHATHH, HE CITIOCOOCH IMOKa3aTh MPUIMHHO-
CJICICTBEHHBIC CBSI3U SBJICHUH, PU PEIICHUH 337241 JOMYCKACT MPUHIIMITHAIbHBIC OIIMOKH,
OLIEHKa cocTaBisieT Mmernee 0,25 maxcumanvrozo baiia.

* OrtBer Ha OWJIeT (TECT) 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIH CTYACHT IIPU OTBETE Ha
BOIPOCHI AT OMPEICIICHUE OCHOBHBIX ITOHIATHIA, MOXKET ITOKa3aTh IPUYUHHO-CJICICTBEHHBIC
CBSI3U SIBJICHUM, TIPU PEIICHUH 3a/1a4¥ JOMYCKAET HEPUHIUITHAIbHBIE OIINOKH, HAalpUMED,
BBIUKCIUTEIIBHEIC,

OIIEHKA COCTaBIIsIET Menee 0,5 maxcumanvbro2o banid.

* OrtBer Ha OuJteT (TecT) OMIeT 3acUUTHIBAETCS Ha §a30BOM YPOBHE, €CITU CTYJICHT MPH OTBETE
Ha BOMPOCH! GOPMYIUPYET OCHOBHBIC MOHATHS, 3aKOHBI, TAET XapaKTEPUCTUKY MTPOIIECCOB,
SBJICHU, IPOBOAMUT AHAJIN3 PUYUH, YCIOBUH, MOKET MPEACTABUTH KAUECTBEHHbIE
XapaKTEPUCTUKHU MPOIIECCOB, HE TOMYCKAET OIMMOOK MPH PELICHUH 3a]1a4H,

OLIEHKA COCTABIISIET Mmeree 0,75 makcumanvuo2o baiia.

* OtBeT Ha OWJIET 3aCYUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CJIM CTYCHT IPU OTBETE HA
BONPOCHI TPOBOJUT CPABHUTEIBHBIN aHATIU3 MOAXO0A0B, TPOBOJUT KOMILIEKCHBINA aHAIN3,
BBISIBIISIET TIPOOJIEMBI, MpeJTaraeT MEXaHU3MbI PEIICHHs], CTIOCOOEH MPEICTaBUTh
KOJIMYECTBEHHbBIE XaPAKTEPUCTUKU ONPEICTICHHBIX MPOIECCOB, IPUBOAUT KOHKPETHBIE
IpUMEpPHI U3 IPAKTUKH, HE JOMYCKAeT OMIMOOK U croco0eH 000CHOBaTh BHIOOp MeTo1a
pelIeHus 3a/1auu,

OILIEHKa COCTaBJIAET Ooiee 0,75 makcumaivHo20 bania..

3. HIxkana ouneHku

B o01meii ornieHke 1Mo AUCIUIUIMHE SK3aMEHAIIMOHHBIE OAJUThI YYUTHIBAIOTCS B COOTBETCTBUU C
npaBUiiaMd  OaJJIbHO-PEUTUHIOBOM  CUCTEMBI, TPUBEIEHHBIMH B paboyeil mporpamme
TUCIIAIUIVHEI.

4. Bompocsl K 3a4€Ty 110 AUCHMUILJIMHE



1. YpaBHenus Jlarpan:xa BTOPOro poJa JJisi FOJIOHOMHBIX CUCTEM.
[ToTeHUMANIBbHBIE, THPOCKOMNYECKUE U JUCCUTIATUBHBIE CUJIbI. JluccunaTuBHas
bynkuus Penes. @ynkuus ['amunbrona. [punnun [M"amuibrona-OcTporpaackoro
2. Konebanusi TMHEMHBIX CUCTEM C KOHEUHBIM YHCIIOM CTeneHel cBo0oipl. Maibie
coOCTBEHHbIE KOJIeOaHusi KoHCepBaTUBHBIX cucteM. dopmyrna Penes. CBolicTBa
COOCTBEHHBIX YacTOT U (hopM KosieOanuii. [1aBHbIe (HOPMaIbHBIC) KOOPAMHATHI.
BoiHyX/1eHHbIE KOJI€OaHUsI JIMHEWHBIX CUCTEM
3. YcroitunBocTh 1o JIsmyHOBY. ACHUMIITOTUYECKAsE yCTOMYMBOCTh. MeToa
bynkiuit Jismynosa. Teopemsl JlsimyHnoBa u UetaeBa 006 yCTOWYHBOCTH U
HeycronunBocTh. Teopema [upuxie. Teopemsl KenbBuna u TaTa. Y cTOWUNBOCTD
1o nepBoMy npudmmkenuto. Kputepuil ycToH4YUBOCTH MO IEPBOMY
npubamxenuto. Kpurepun ycToMYMBOCTH JIMHEUHBIX CUCTEM. Y CTOWYMBOCTh
nepuoANYEecKUX perieHui. OnpeneneHue 001acTel HeYyCTOMYMBOCTH.
[TapameTpuuecku Bo30yx1aeMble KoJaeOaHus
4. Teopus HenuHeNHBIX Konebanuil. KauectBennas teopus Ilyankape. OcoObie
TOUYKM U UX Kiaccupukanus. Tunsl (a3oBbIX TpaeKTOpuil. MeToibl Manoro
napametpa, KpsutoBa-boromo6osa, Ban-nep-Iloss, rapmonndeckoit
JUHeapu3aluuu. ABToKoJebaTenbHble cucTenbl. [IpeenbHble IUKIIbI U UX
YCTOMYHMBOCTh. BBIHYX/I€HHbIE U TapaMeTpUUYECKUE KoJIeOaHHsI HETUHEHBIX
CUCTEM
5. TeH30psI HanpsKEHUHN U AedopManuid. Y paBHEeHUs paBHOBecus. OnpeeneHme
nepeMelneHnit mo negopmarusiM. Y paBHEHUS COBMECTHOCTH JeopMariuid.
[ToTennmanbHas 3ueprus gedpopmaryiu. 3akoH ['yka 1715 M30TPOIHOIO U
AHU30TPOITHOTO TEJIA
6. [TomHas cuctema ypaBHEHUN TEOPUH YIIPYTOCTH. YpaBHeHUs beapTpamu-
Murtuena. YpaBHeHus B nnepeMelieHusax. [loctaHoBKa OCHOBHBIX 3a7ia4 TEOpUHU
ynpyroctu. [Ipsimoit, oOpaTHbBIN 1 TT0JTyoOpaTHBIM METOIBI PEIICHUS 33]1a4 TEOPUHU
ynpyroctu. [Ipununn Cen-Benana. BapuanvoHHbIe TPUHLIUIIBI TEOPUU
yupyroctu. [Ipunnun Jlarpanxka. Teopema Knaneiipona. Teopema berru.
[Tpunuun KactunbsHo. BapranimoHHbIE METOIBI PEIIEHUS 3a]1a4 TEOPUU
ynpyroctu (Putia, byonosa-I"anepkuna, Tpedodiia)

7. OcHOBHBIE 3a7]auu TeopuH ynpyroctu. [lnockas gedopmarus u miockoe
HanpsbkeHHoe cocTosiHue. Oynkius Hanpspkernit. J{uddepennmransupie
yYpaBHEHUS U KPAEBbIE YCIOBUS JUIsl PYHKIUU HANPsKEHUH. MeTo bl perieHus
3aj71a4 TCOPUU YIPYTOCTH (C IOMOIIBIO0 TPUTOHOMETPUIECKUX PSIOB,
MHTErpalibHbIX MPe00pa30BaHMM, KOHEUHBIX PA3HOCTEH, KOHEYHBIX U TPAHUYHBIX
aneMeHTOB). [IpuMeneHre Teopun GyHKINI KOMIUIEKCHOTO ITEPEMEHHOTO,
dbopmynsl KonmocoBa-MycxenumBuiy. KpyueHne HMIMHAPUUECKUX CTEPIKHEH.
[TocTaHOBKA IMTPOCTPAHCTBEHHBIX U OCECHMMETPUYHBIX 3314 TEPMOYIIPYTOCTH



8. Jlomy1eHus KJIacCuuecKoi TEOpHUH IJIACTUH U 000JI0OUEK U CBA3aHHASI C HUMU
norpemHocTb. OCHOBHOE ypaBHEHHUE U3ru0a IIacTuH. [ paHUYHbIE YCIOBUSI.
N3ru6 nnacTvH, UMEOUIMX B I1aHe (popMy IPSIMOYTOJIbHUKA, KpyTra, KpyrOBOIO
KOJIbLIA

9. KpuBosinHeliHble KOOpJUHATHI HAa CPEAMHHOMN OBEPXHOCTH O0OJIOUKH.
VYpaBHeHus Teopun ynpyrux o0osaouek. BHyTpeHHUE ycuinusi © MOMEHTBI.
CootHomenus ynpyroctd. [lorenunanbHast 3Heprus qedpopmanuu. I'pannyHbie
YCIOBUSA

10. beamomeHnTHas Teopus o6onouek. O6nacts npuMeHeHusi. OceCUMMETPUYHBII
u3rud 000104YeK BpaleHusi. ACUMITOTHYECKOE HHTETPUPOBAHUE YPABHEHHI.
Teopus nunmuHAPUYECKUX 000104YeK. IHTerpupoBaHue ypaBHEHH B OMHAPHBIX U
JIBOMHBIX psifiaX. Y paBHEHUS TE€OPUH MOJIOTHUX 000J0UEK U 00JIaCTh UX
npuMmeHeHus. CIIOUCTbIE MIIACTUHBI U 000J0YKH

11. Monenu ynpyromuactuyeckoro tena. Kpurepun tekydectu. IloBepxHOCTh
TEKy4eCTH. ACCOLIMMPOBAaHHBIN 3aKOH TeueHUs. Teopus TeUeHus B cirydae
U30TPOIHOIO U aHU30TPOIHOIO yrpouHeHus. JledopmaninonHas Teopus.
CpaBHEHHE TEOPHI IUNTACTUYHOCTH

12. [locraHoBKa 3a/1a4 B TEOPUH YIPYTOIUIACTUYECKOTO MaTepHraia 6e3
ynpouyHeHus. OctaTouHble HanpsbkeHus. [IpenenbHoe coCTOsIHUE U NTpeesbHas
Harpy3ka. OnpeneneHue BEpXHeW U HKHEN TPaHUIL IS IPEIEIbHON Harpy3KH.
[Tpucnocob6nsiemocts. [IpocTeiimune 3agaun TEOPUH ITACTUYHOCTH

13. T'unoTe3sl cTapeHusi, yIPOYHEHUS U HACIEACTBEHHOCTH B TEOPHUH IMOJI3YUECTH.
[locTaHOBKA M METOIBI PELICHUS 3a/1a4 TEOPUU MTOI3YUYECTH. Y CTAHOBUBIIASCA
noyizyyecTs npu u3rude. [lon3yuects Bpamaromuxcs AMCKOB

14. Teopust TMHEWHON BA3KOYNPYyrocTu. MaTeMaTnyeckoe OnrcaHue
BA3KOYNPYIUX CBOKCTB noiaumepoB. {uddepenunansras u naterpaibias GopMel
COOTHOUICHUH MEXAY HanpsoKeHUsIMU U leopmanusaMu. Bsaskoymnpyrue
(GyHKIMH, CBSI3b MEXly HUMHU. [TocTaHOBKa M METO/IbI pellieHus 3a]1a4 TEOPUHU
BSI3KOYNPYyroctu. Baskoynpyras ananorus. Kpaesele 3agauu Teopui
IIJJACTUYHOCTH U MOJI3Y4ECTH

15. ®usnveckue 0CHOBBI TPOYHOCTH MAaTepUaIoB. Bs3Kuii U XpymKUid THTTBI
paspyweHus. [Ipo4yHOCTB TP CII0KHOM HANPSKEHHOM COCTOSIHUU. Y CTAIIOCTHOE
pazpylieHue, ero ¢puznyeckas npupoia. ManouukinoBas ycrajaocTb. JmuTenbHas
npOYHOCTh. CTaTUCTUYECKUE ACTIEKThI Pa3pyLIEHUs U MacIITaOHBINA 3D PEKT.
BinusiHMe KOHIIEHTpaUUKU HaNPsHKEHUU Ha IPOYHOCTH

16. Teopust KBa3uxpynkoro paspyuienus. Hanpsxenus BOIU3U TpEeIIMHbBI B
YOPYTOM Tejie. DJHEPreTUYECKUI U CUIIOBOM NOAXObl B MEXAHUKE PA3PYLLICHHUS.
YcnoBus pazpylmieHus T€JN C TPEIIUHAMU. Y CJIOBUS YCTOMYMBOCTH TPELLIHH.
Kputnueckuii Ko3PpUIUEHT THTEHCUBHOCTH HANPSDKEHUM. YUeT MIacTUYeCcKuX
nedopManuii B KOHIIE TPEIIMHbL. BiusiHue TemMnepaTypsl Ha COITPOTUBIICHHUE
XPYIIKOMY pa3pyLIEHUI0. 3aKOHOMEPHOCTH POCTA YCTAIIOCTHBIX TPELLHH.
Pazpymenns B ycnoBusx nonzyyectu. [loHaTHE O KOPPO3UOHHOM YCTaIOCTH U
KOPPO3MOHHOM PaCTPECKUBAHUH



17. Ilpunuun 'amunbroHa-OCcTpOrpajcKoro s yupyrux CUCTEM. Y paBHEHUS
MPOJIOJIBHBIX, KPYTUIIBHBIX U U3TUOHBIX KOJIEOAHUM YIPYTUX CTEPKHEH.
VYpaBHeHuUs KoJieOaHUM YyNIPYTUX TJIACTHH U 000JI0UEK

18. CBoiicTBa COOCTBEHHBIX (HOPM M YACTOT KOJICOAHUN YIPYTHX CUCTEM.
BapuanironHble MpUHIHUIIBI B TEOPUX CBOOOJIHBIX KoJieOaHUN. MeToIbI
OTpeJIeIeHHs] COOCTBEHHBIX YaCTOT U JOPM KOJIEOAHHM YIIPYTUX CUCTEM.
Boinyxennbie konebanus ynpyrux cucteMm. Konebanust TUCCUTIATUBHBIX CUCTEM
19. Ynpyrue BoiHBI B HeOrpaHUYEHHOH ynipyroit cpene. [IpogonasHbie u
nonepevyHsie BoJIHbL. Jlucnepcruonneie ypaBHeHnus. @a3oBast u rpynmnoBas
ckopoctu. ITloBepxHocTHbIe BosIHBI Penest. Bonnsl JIsBa. Ynpyronnactuueckue
BOJIHBI

20. Knaccudukarms, TocTaHOBKA 3a7a4 a3pOTUAPOYIPYTOCTH U METOABI UX
penieHus. Y CTOWUMBOCTh YIIPYTUX TEJ B MOTOKE KUAKOCTH WJIU Ta3a

21. Ycunusi, NeHCTBYIONME B MaIlIMHAX, U UX Tepeiaya Ha (PyH/IaMEHT.
Konebanus Bpammarommuxcs BajioB ¢ AUCKaMu. BiusHue pa3nuyabix (GakTopoB
(momaTiMBOCTH OMOop, hopMa cedeHHUs Bajia, TMPOCKOMHUYecKue 3 (HeKThI, CHIa
TSOKECTH, pa3jIMYHbIe BUJIbI TPCHUS U JIP.) HA KPUTHUYCCKUE CKOPOCTH. METO IbI
CHU)KEHUSI BUOPOAKTUBHOCTH. Y PAaBHOBEIIMBAHUE POTOPHBIX MAITUH. METOIbI
CTaTUYECKON U TMHAMUYECKON OaTaHCUPOBKH POTOPOB

22. BuOpou3oJisiys MalliuH, TpUOOPOB U anmapatrypbl. AKTUBHBIC U TACCUBHbBIC
cucteMbl BUOpo3amuThl. Kackagnas BuOponsossanus. Bubpoakyctuka MaliuH.
Metobl BUOPOAKYCTUYECKOM 3aIUTHI MAITUH

23. Y napueie Harpy3ku. OnpeneneHue K03QpUINEHTOB TUHAMUIHOCTH TIPU
yaape. 3alura OT YIapHbIX BO3ICUCTBUM

24. 3amaun CTaTUCTUUECKON TUHAMUKU. JIMHEHHBIE CHCTEMBI M METOABI UX
aHanu3a. [IpoxoxxaeHue cTamoHapHOro CIy4yaliHOTO Ipolecca 4yepe3
CTallMOHAPHYIO JINHENHYIO cucTeEMY. [IOHATHE O HEIMHENHBIX 3a7a4ax
CTaTUCTUYCCKOM quHaMUKHU. CiydaiiHble KOJaeOaHus B IMHEHHBIX U HEIIMHCHHBIX
CUCTEMAX

25. OCHOBHBIE MMOHATHS TEOPUH BUOPAIMOHHOM Hane)KHOCTH. DyHKINH
pacnipenenenus. CBs3b MEXKYy HAJEKHOCTBIO U 1OJITOBEYHOCTHI0. HanexxHOCTh
cocTaBHbIX cucteM. PezepBrpoBanue. OUEHKH 1Sl BEPOSITHOCTH PEAKUX
BBIOPOCOB ¥ 11 DYHKIIMH HaIe)KHOCTH. [[paBriio cyMMupoOBaHus IOBPEKICHUN U
€ro NMpUMEHEHUEe IS OLICHKU MOoKa3aTesiel Hale)KHOCTH U pecypca. [Ipumenenue
TEOPUU CIy4alHbIX (QYHKIIUN K pacueTy MoKa3aTejael HaJe:KHOCTH U
JIOJITOBEYHOCTU MAIIIMH, MPUOOPOB U ammapaTypbl

26. DTansl pa3BUTHS BEIYUCIUTENbHON TeXHUKU. [Tokonenus DBM. O0uue
npezacTaBieHus 00 apxutekrype 9BM. Knaccudukanus 9BM. [lepconanbHbie
KOMITBIOTEPHI

27. Ilporpammuoe obecnieuenrie DBM. Oneparmonnsie cucteMsl. [lakeTob
IPHKIIaIHBIX IPOrpaMM s 3a7ad cuMBoNIbHON Marematuku (Mathcad, Matlab,
Maple)

28. TlonsTue 06 anropuT™Max u UX mporpammHas peanusanus. OCBOeHHE OJTHOTO
KOHKPETHOTO alroputMudeckoro si3eika (Poptpan, Cu, [lackans, beiicuk u p.) B



3aBUCUMOCTH OT UMEIOIUXCS BBIYMCIUTEIbHBIX CPEACTB U MPOIPAMMHOIO
oOecrieueHus

29. IlakeTbl NPUKITAIHBIX POTPAMM JUIS 33724 TUHAMUKH 1€OPMUPYEMBIX Tell
(Nastran, Cosmos, Ansys)

30. PoJib KOMITBIOTEPHBIX TEXHOJIOTUM B pacueTax U UCCIEIOBAHUAX JUHAMUKU U
npoyHOCTH. TpeboBaHus, MPEIbIBISIEMbIE K aJITOPUTMaM U IPOrpaMMaM.
[TonsiTue o nmpobseMax aBTOMaTU3UPOBAHOTO IPOSKTUPOBAHUS U KOMITBIOTEPHOTO
MOJeIMpOBaHusl. YnCIeHHbIE METO/IbI PELICHUS 3a]1a4 IMHAMHUKU U IPOYHOCTH.
PasnocTtHbIe MeTOoABI. UnCcneHHas peanu3anus BaprualMOHHbIX METO0B. MeTox
KOHEUYHBIX JJIEMEHTOB

31. Merton rpaHUYHBIX 3JeMEeHTOB. IHTerpupoBaHue ypaBHeHU TUHAMUKY Ha
OBM. BeruncinurenpHbll SKCIEPUMEHT B 3aJ1a4aX TUHAMUKH U IPOYHOCTH.
Cratuctrnueckoe moaenupoBanre Ha IBM kak cpecTBO OLIEHKU MOKa3aTelen
HAJIe)KHOCTHU U pecypca. [[puMeHeHrne KoMIbpOTEpOB 1JIsl pELICHUS
ONTHUMM3ALMOHHBIX 33]1a4

32. OnpezneneHne MEXaHUYECKUX CBOIMCTB MatepuasioB. HazHaueHne u OCHOBHBIE
THUIIBI MEXAaHUYECKUX HUCIIBITAaHUM. VcnpITaTenpHble MalllMHbl, YCTAHOBKU U CTEH/IBI
33. Meronb! aHanu3a HanPsHKEHHO-e(OPMUPOBAHHBIX COCTOSIHUI. MeTon
teHzomeTpuu. [lonspusanuonHo-ontuaeckuii Meroa. Ilpumenenue poroynpyrux
¥ JIAKOBBIX TEH304YBCTBUTEIbHBIX MOKPHITUN. Onpruyeckas u royorpapudeckas
UHTEpPEpPOMETPUs

34. Bubpometpuieckue u3mMepeHus. THITbl H3MEPUTETbHBIX YCTPOHUCTB U
JATYUKOB JIJISI U3MEPEHUsI TMHAMUYECKUX mpolieccoB. O06paboTka pe3yibTaToOB
BUOPAIIMOHHBIX U IMHAMUYECKUX UCTbITaHUI. ClIeKTpaabHbIM aHAIN3
BUOpOrpamMm

35. TepmomeTpusi. DNEKTpUIECKUE, ONTHYECKHUE U TETNIOBU3NOHHBIC N3MEPECHHUS
TEILIOBBIX MOJIEH

36. Jlnarnoctuka u 1edeKTOCKOIUS MaTeprasoB U aeraneil. OnTudeckue,
YJIBTPa3BYKOBBIE, PEHTI€HOBCKUE U TEMJIOBBIE METOAbI TEXHUYECKOW TMAarHOCTHKHU
1 1e(hEKTOCKOITHH



