degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MeTox KOHEYHBIX 2JIEMEHTOB B 33/1a4aX MPOYHOCTH
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 0 gac.
cemuHapsl: 30 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: J.B. Kopnes

[Iporpamma obcyxneHa Ha 3acefjanny Kadenpbl KOCMUYECKHX JieTarelbHbIX anmaparos 02.06.2021



AHHOTANMA

Kypc "Meroq KOHEYHBIX OJIEMEHTOB B 3agadax MPOYHOCTH" OTHOCHTCS K BapHaTHBHOW 4YacTH
00pa3oBaTeIbHOM MPOrpaMMBbl, H3y4aeTcsl BO 2 CeMeCTpe.

W3ydyenne maHHOW AMCHMILTMHBI ONMMPAETCS HAa 3HAHUWA, MOJIYYCHHBIE B IMPOIECCE OCBOCHUS JIMCIUILTAHBI
"O6mas  ¢usuka", "Maremarnueckuii  a”Hanui","BeluMcianrennHas — mareMaruka', "YpaBHeHU
MaTtemarndeckoi pusuku","MexaHuKa CIUIONTHBIX cpex’”.

Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH MarucTpaHra, (popMHUpOBaHHE COOTBETCTBYIOIINX KOMIIETCHIIUH.

CozxepmaHHe KypCa OCHOBBIBACTCA HAa CUCTEMHBIX 3HAHUAX, ITOJTYUYCHHBIX B XOA€ U3YUCHUA CICAYIOIIUX TCM:
TeOpeTI/I‘IeCKI/Ie OCHOBBI M€TOJa KOHCYHBIX 3JICMCHTOB.
HpaKTI/I‘IeCKOC MMPUMEHCHHNE METOJa KOHCYHBIX 2JICMCHTOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* ¢opmupoBaHne 0a30BBIX 3HAHUM O TEOPETHMYECKHMX OCHOBAX, MPAKTUYECKOM IPUMEHEHUH U
TEHACHUUSAX pPa3BUTHs METoJa KOHEYHBIX OJIIEMEHTOB B pacdeTax IPOYHOCTH KOHCTPYKLMH
KOCMUYeCKUX JerareipHbIx ammaparoB (KJIA), Bkmiodgas mporpaMMHpOBaHHE Ha TEPCOHAIBHBIX
KOMITBIOTEPaX.

33)13‘11/[ JAUCHUIIINHBI
¢ JaTb CTYACHTaM 0a30BbIC 3HAHUS METOAAa KOHCYHBIX 3JICMCHTOB;,
¢ JaTb CTYACHTaM 0a30BbIC HABBIKK KCIIOJIL30BAHUS METOAA KOHCYHBIX JJICMCHTOB JIsA paC‘{éTHOFO
HUCCIICAOBaHUA MMPOYHOCTU C HCIIOJIb30BaAHUEM NEPCOHAJIBbHBIX KOMIIBIOTEPOB, BKJIrO4as
nporpaMmMupoOBaHuC u HCIIOJIB30BaHHUC HaunbOoiee paCHpOCTpaHéHHLIX KOMMCPUYCCKUX
KOHCYHO-3JICMCHTHBIX ITaKCTOB,
¢ HAy4YuTb CTYACHTOB Ha IPpUMEpaX U 3aAadax IMPOBOAUTH PACHETHI MIPOIYHOCTHU OCHOBHBLIX 3JICMCHTOB
KJIA ¢ ncnonn3oBaHHEeM METOIa KOHCYHBIX YJICMEHTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 O6namaer ¢yHAAMEHTANBHBIMA U MPUKIAAHBIMH
3HaHUSMU B MPOMUIBHON 00JacTH TEXHUUECKON (DUBUKN

OIIK-2 CniocobeH 1eMOHCTPUPOBATh U
UCIIONIb30BaTh YITyOJICHHBIC TECOPETUUECKUE U
NpaKTUYECKUe 3HaHUs QyHIaMEHTAIbHBIX U
NPUKIAJHBIX HAYK, B TOM YUCIIE TEXHHYECKOM

OIIK-2.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIIEJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.3 [ToHnMaeT MeXANCIUIIMHAPHBIC CBS3U B O0OJIACTH
TEXHUYECKOH (HU3MKH M CHOCOOCH WX NPUMEHSTH IPH
PEIIEHUH MPAKTHYECKUX 3a/1a4

¢buznkn

OIIK-5.1 Bnaneer COBPEMEHHBIMU
pacyeTHO-TEOPETUIECKUMH METOJIaMH, METOIaMH
KOMITBIOTEPHOTO MOJEIHPOBAaHUS U CcpelaMH pPa3pabOTKU
OPOrPaMMHOTO  OOECIICYCHHUS, NPUMEHSEMBIMH  IIPH
pelleHun 3a/1ad B cBoel nmpodeccruoHanbHON 00IacTu

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBPEMEHHBIE (PM3UKO-MaTEeMaTHIECKHE METO/IbI
Y METOJIbI UICKYCCTBEHHOTO MHTEIIICKTa JIJIsI

pemeHns npohecCHOHAIbHBIX 3a/1a4,
COCTAaBJIATH IPAKTUYECKNE PEKOMEH AU 110
UCII0JIb30BAaHUIO IIOIY4YEHHBIX pe3yIbTaToOB

OIIK-5.2 Bnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHUs, CTIOCOO0eH 000CHOBATh 3(h(HEKTHBHOCTH
BBEIOpaHHOTO METO/IA

OIIK-5.3 3HaeT NpUHOMUIBI COCTAaBICHHA M IpaBUIIa
o(hopMIICHNS HAYYHO-TEXHUYECKOH JOKYMEHTAIH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!




* OCHOBHBIC TEOPEMBI U COOTHOILICHHSI METOAAa KOHEUHBIX 2JIEMEHTOB;
* TIOCTAHOBKY M CHOCOOBI PELICHHs OCHOBHBIX 3a[ay, BO3HHUKAIOLIMX IPH OTPabOTKE MPOYHOCTH
koHCTpyKIui KJIA;
* OCHOBBI MCHOJIb30BaHHUS Hambosiee PacnpoCTPaHEHHBIX KOHEYHO-3JIEMEHTHBIX MPOTrpamMM OOIIEro
Ha3HAYEHUSL.

YMETb:
* CaMOCTOSTENILHO NMPUMEHITh KOHEYHO-JIEMEHTHYIO TEXHOJIOTHIO ATl peteHus TuddepeHnanbHbIX
YpaBHEHUI MaTeMaTH4eCKOr (PU3NKU;
*  HCIIOJB30BaTh KOHEYHO-3JIEMEHTHYIO IpOrpaMMy OOIIEro HazHa4eHUs IJIS PELIeHUs HeOOIbIINX
MOJIEJIbHBIX 3a/1a4;
* Moaundunuposars nporpaMMy Uisi peajn3aliy IPOCTEHIINX TOMOTHUTEIHBIX BO3MOXHOCTEH;
* T0JIb30BATHCSI CBOMMH 3HAHUSMU JJIS peIIeHus] (yHIaMEHTAIbHBIX U NPUKIaIHBIX 3a/1a4 0TPabOTKH
npoyHocTH KOHCTpYKIuit KJIA;

. 3¢ exTrHBHO HCIONB30BaTh MH(GOPMAIIMOHHEIE TEXHOJOTUU M KOMITBLIOTEPHYIO TEXHHKY [T
JOCTHKEHUSI HEOOXOTUMBIX TEOPETHUECKUX U TPUKIIAJHBIX PE3yIbTaTOB.
BJIAJIETh:

* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH()OPMALIUH;

* HaBBIKAMH CaMOCTOSITEJIbHON pabOTBhI;

* KYJIBTYPOI MOCTaHOBKH M MOZICTHPOBAHHS (PHU3MUSCKUX 3a/1a4;

* HaBBIKOM HCIIOJIb30BAaHMs OJIHOM M3 Haubolee pacupoCTPaHEHHBIX KOHEUHO-JIEMEHTHBIX POrpaMM
00IIIero Ha3HAUCHHS,;

* HaBBIKAMU IPAMOTHOM 00pabOTKH Pe3yNIbTaToOB PacuEToB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 Teopetnueckne OCHOBBI MeToaa 15 3 33
KOHEYHBIX 3JIEMEHTOB.
) [IpakTudyeckoe  NpUMEHEHHE  MeETona 15 7 12
KOHEYHBIX 3JIEMEHTOB.
Nroro yacos 30 15 45
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. TeopeTrueckue OCHOBBI METO/Ia KOHEUHBIX JIEMEHTOB.

OcHoBBl MarpuyHOW anreOpbl. BekTopHblie mpocTtpaHcTBa. TeH30pbl. 3ajada Ha COOCTBEHHBIC
3HAYEHMUS.

[IpsiMple ¥ WTEpalMOHHBIE METOABI PELICHUS CHCTEM JHWHEHHBIX aireOpandeckux YpaBHEHUH.
Mertobl pelIeHNs] HEJIMHEMHBIX CUCTEM YPaBHEHHM.

JlMcKpeTHble M CIUIOIIHBIE CHCTEMbl. MeTOA B3BELICHHBIX HEBS30K — OCHOBAa IIOCTPOEHUS
IUCKpPETHBIX cucteM. HenpepbiBHbIE Oa3ucHbIe QYHKLINH.

Anmnpokcumanus 6a3ucHbiME QyHKuuAMU. Matepnonsuus. Cunyc-psas Oypse.



ATMpoKcUManus € TOMOIIBI0 B3BEHIEHHBIX HEBA30K. [loToueunas xommokamus. Kosmokarus mo
nono6actam. Metox ["anepkuna. MeTo HAMMEHBIIIUX KBaJPATOB.

Anmnpokcumanus pereHui 1uddepeHIuaibHbIX YPaBHEHUH U UCIIONb30BaHUE 0a3UCHBIX (DYHKIIHA.
EcTectBeHHBIE KpaeBble YCIOBUS.

Cucrtemsl tuddepeHInalIbHbIX ypaBHEHUH. J[ByMepHbIe IIIOCKUE 3a7a4i TEOPUH yIIPYTOCTH.
Henuneiinsle 3anaun. Henuneiinas termnonpoBoaHocTs Pypee.
Kycouno-onpenenennsie 6asucHble GyHKIHU. [IOHATHE KOHEYHOTO 3JIEMEHTA.

TpeboBanue MAJAKOCTH MPHU ANMPOKCUMAIMK pElIeHUH auddepeHranbibpix ypaBHeHuid. Cnabas
dopmynupoBka u Mmerox ["anepkuHa.

CTaH,Z[apTHBIe AUCKPCTHBIC CUCTCMBI. duznyeckas TPAKTOBKA IIponeccca aCCGM6J'H/IpOBaHI/I$I.
O606H.ICHI/I€ KOHCYHO-3JICMCHTHBIX AJITOPUTMOB Ha ABYMCPHBIC U TPCXMCPHBIC 3a/1a4H.

KoHeuHo-371eMeHTHBIE aNNpPOKCHMAUN BBICIIMX HOPSAKOB. CTENeHb MHOTOYICHOB M CKOPOCTh
cxopumocTu. KycouHoe TectupoBaHue.

Henunelinple Ga3ucHble (yHKIMH Ui OXHOMEPHBIX 3JIEMEHTOB. lepapXxuueckue MHOTOWICHBI.
JIByMepHBIE U TpexMepHbIe (DYHKIMHU BBICHIMX CTEIIEHEH Ui ABYMEPHBIX U TPEXMEPHBIX 3a]1ay.

[lapamerpuyeckue OTOOpa)KeHHS M UYUCICHHOE HHTEIPUPOBAHHME MATPUL[ KOHEYHBIX JIJIEMEHTOB.
Ksanparypubie popmysbel [aycca. CTepkHEBBIE 2IEMEHTHI. DIEMEHThI KOHTHHYyMa. O00I04KH.

Bapunaunonsusle npuHiunsl. KoHCTpyupoBaHHE €CTECTBEHHBIX BAapUAllMOHHBIX IIPUHIIUIIOB.
Bapnaunonsslii nmpuHOMI A0S CUMMETPHYHBIX — omeparopoB. Mmuoxurenn  Jlarpamxka.
MonudunupoBanHble BapHalloHHbIe NpuHOUNBL. OOmue BapuanuoHHble npuHUUIBL. LTpadHble
¢yHkuMu. MeTon HauMEHBIINX KBAIPaToB.

YactuyHas JUCKpeTU3alus M HecTalMoOHapHble 3aiadd. llponenypsl aHaJIUTHYECKOIO pPELLEHMs.
CxeMbl HHTETPUpPOBAaHUS JJs ypaBHEHHs TniepBoro rmopsaka. Cxema DOiinepa. Cxema
Kpanka-Hukoncona. Cxema ¢ pa3HOCTBIO Ha3zajl. XapaKTePUCTHKU YCTOMUYHNBOCTH.

O6o6mennas npobnemMa coOcTBeHHBbIX 3HaueHH. CBoiicTBO mocnenoBarenbHocTH LTypMma.
Bekropubie wurepanuu. OtHomenue Pemes. Meron fxobu um QR-amroputm. Merton pemeHMs
XapaKTePUCTUIECKOTO ypaBHEeHNUs. MTepauu B MOANPOCTPaHCTBE.

CXO,I[I/IMOCTB aHHpOKCI/IMaHI/Iﬁ n OIICHKa OIINOOK. OI_IGHKa NOrpCrHOCTH JUCKPCTU3AlIUU.

HpI/IMeHCHI/Ie MKD. PeaJ’II/I3aLII/I$I 3alauu TCPMOIPOYHOCTH HAa MPUMCPEC HCCTALIMOHAPHOI'O HArpeBa
CILJIOIIHOI'O 1Iapa..

2. IlpaxkTryeckoe NpUMEHEHNE METO/]a KOHEUHBIX 3JIEMEHTOB.

[Iporpammublie cuctemsl pacdera Ha npouHocts SIMULIA/Abaqus, NASTRAN. TIpenpomeccopsl u
nocrnpoueccopsl. CriocoObl HarIsIIHOTO BhIBoAa HHGopManuu. [IporpaMmmHas qoKkyMeHTaIusl.

Pemenne tTunoBsix 3a1a4 npounoctu KJIA ¢ ucnonp3oBaHueM .
[IpaBOBBIC aCMIEKTHI HCIIOIB30BAHUS ITPOTPAMM U 0a3 JaHHBIX

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

ayINTOpHs, KOMIBIOTEP U MYJIBTHMEANIHOE 000pyi0BaHHE (TIPOEKTOD).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Koneunsie anemenTsl 1 anmpokcumanus [ Texct] = Finite elements and approximation/O. 3eHkeBHY,
K. Mopras , -M., Mup, 1986

2. YucneHHoe pemeHre O0NbIINX pa3pekeHHbIX cucteM ypaBHeHui [ Texct]/A. Jxopmxk, x. Jlio ,
-M., Mup, 1984



1. 3enxeBud O., Mopran K. Koneunsie anemeHTs U anmnpokcumanus. M,: Mup, 1986.

2. bare K., Buncon E. UncnenHbie METO/IBI aHATTN3a U METO/I KOHEUHBIX 31ieMeHTOB. M.: CTpoiinznar,
1982.

3. xopmx A., JIro k. UuciienHoe penienne O0NIbIINX pa3pekeHHbIX CUCTEM ypaBHeHHNA. M.: Mup,
1984.

4. Tannarep P. Meton koHeuHbIX 3eMeHTOB. OcHOBBL. M.: Mup, 1984.

5. Crpenr I, ®uxc [Ix. Teopus MeTona KOHEUHBIX 37eMeHTOB. M.: Mup, 1977.

6. bpe66us K., Tennec XK., Bpoy6ein JI. Metoas! rpaHr4HbIX 351eMeHTOB. M.: Mup, 1987.

JlomomHUTEbHAS IUTEpaTypa
1. Maremarnyeckuii ananu3: 3agadu u pemenus [Texct] / I W. [IpocsetoB - M.BUHOM. J1a6.
3HaHmif,2011
1. 3akon P® «O npaBoBoii 3ammTe IporpaMM sl SJICKTPOHHBIX BRIYUCIUTEIHLHBIX MAIMH U 0a3
IaHHBIX», Poccmiickas rasera, 20.10.1992r.
2. XKypnaunsr: Int. Journal for Numerical Methods in Engineering, Computer Methods in Applied
Mechanics and Engineering, Computers and Structures.oBeieHre BEIIECTB 0] IeHCTBUEM CHITHHBIX
yaapueix BosH. T. 1-4. Tlox obmieii pen. P.®. Tpyauna. ®TVII “POALI-BHUNDD”. Capos. 2007.
3. Abaqus Analysis User’s Manual
4. Abaqus Theory Guide
5. MSCINASTRAN Application Manual

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duzrexa
2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe o0pazoBaHuey.
3. http://benran.ru —6ubIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickoit akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

nakeTsl oucHoro nporpamMmuoro odecrnederns Microsoft Office (Word, Excel, PowerPoint),
nporpammubie Komruiekcsl ANSYS, ABAKUS.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBIION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM CEMUHApOB, YUeOHOW U HaydHOH IUTEpaType);

— pelieHue 3a1a4, MPearaeéMbpIX CTyJICHTaM Ha TPaKTHYECKHUX 3aHATHAX;

— TIOAITOTOBKY K KOHTPOJILHBIM, CAMOCTOATEIHLHBIM PaboTaM U TeCTaM.

KonTtponpe 3a paboToii CTyeHTa OCYIIECTBIACTCS B PE3ylbTaTe HWHIWBHUIYaATHHBIX COOECEIOBAHMIA,
KOHCYJBTAIINH, Y4acThsl B IKCTIEPUMEHTaX (TP BO3MOXKHOCTH).

Jnst hopMupoBaHHusS YMEHHS NMPUMEHSTh TEOPETUYCCKUE 3HAHMS HA MPAKTUKE CTYIEHTY HEOOXOIUMO
OCBaMBaTh KOMIIBIOTEPHBIE METOIBI YUCIICHHOTO MOJICIIUPOBAHMS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: .B. Kopnes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 O6namaer ¢yHAAMEHTANBHBIMA U TPHUKIAIHBIMUA
3HAHWUSIMU B IPOPMITBHON 00JIaCTH TEXHUYECKONW (DU3UKU

OIIK-2 CriocobeH AeMOHCTPUPOBATh U
UCIIOJIb30BaTh YIITyOJICHHBIE TEOPETUUECKHE U
MPaKTHYECKUE 3HAHHUS (QYHIaMEHTAIBHBIX U

OIIK-2.2 Cmocoben 0000mmaTe ¥ KPUTHYECKH OIEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

MPUKIIAJHBIX HAYK, B TOM YHCJIC TEXHUYECKOMN

busmxu OIIK-2.3 [NoHuMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH

TEXHHUYECKOM (UMK M CIIOCOOCH WX MPUMEHSTH IPH
pELIeHNH IPAKTUYECKUX 33134

OIIK-5.1 Bnaneer COBPEMEHHBIMU
pacueTHO-TEOPETHUECKUMHU METOAMH, METOIaMH
KOMITHIOTEPHOTO MOJICIIMPOBAHUS W CpPEAaMH pa3pabdOTKH
MPOrpaMMHOTO  OOecrieueHHs, NPUMEHSEMBIMH  IIPH
peleHnH 3a/1a4 B CBOeH npodecCroHaNBHON 00acTu

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBpPEMEHHbIEC (DU3MKO-MAaTeMaTHYECKUE METObI
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTA [T

peuicHu-d HpO(I)GCCI/IOHaJ'IBHBIX 3aaa4,
COCTAaBJIATH NPAKTHUICCKHUE PCKOMCHAAIINU I10
HCIOJIb30BAHUIO MMOJIYUYCHHBIX PC3YyJIbTATOB

OIIK-5.2 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METO/IaMH pelleHMsl, ClIoco0eH 000CHOBaTh A((HEKTUBHOCTh
BBIOPaHHOTO METOJA

OIIK-5.3 3Haer mNpUHIUOB COCTABICHHA U TpaBUia
odopmIIeHNsT HAyYHO-TEXHUUECKOW JOKYMEHTALIUH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBbTATC U3YUYCHHUA NUCHUIIIINHBI <(M6TO,E[ KOHCYHBIX 3JICMCHTOB B 3aJa4ax IMPOYHOCTU» O6y‘IaIOH_II/II\/’IC$I
JOJIKCH:

3HATb:

* OCHOBHBIC TEOPEMBI U COOTHOILICHHS METOAAa KOHEYHBIX JIEMEHTOB;
* TIOCTAHOBKY M CHOCOOBI PELICHHs OCHOBHBIX 3a]ay, BO3HHUKAIOLIMX IPH OTPabOTKE MPOYHOCTH
koHCTpyKIui KJIA;
* OCHOBBI MCHOJIb30BaHHUS Hamboliee pacnpoCTPaHEHHBIX KOHEYHO-3JIEMEHTHBIX MPOTpamMM OOIIEro
Ha3HAYEHUSL.

yMeThb:
* CaMOCTOATENILHO NMPUMEHITh KOHEYHO-JIEMEHTHYIO TEXHOJIOTHIO TSl petieHus TuddepeHnanbHbIX
YpaBHEHUI MaTeMaTH4eCKON (HU3NKU;
*  HCIIOJB30BaTh KOHEYHO-3JIEMEHTHYIO IpOrpaMMy OOIIEro HazHa4eHUs IJIS PELIeHUS HeOObIINX
MOJIEJIbHBIX 3a/1a4;
* Moandunuuposars nporpaMMmy Uil peajin3aiy IPOCTEHIINX TOMOTHUTEIHBIX BO3MOXHOCTEH;
* TOJIb30BATHCSI CBOMMH 3HAHUSAMU JJIS1 peIIeHus] QyHIAMEHTAIbHBIX U NPUKIAIHBIX 3a/1a4 0TPabOTKH
npoyHocTH KOHCTpYyKIuit KJIA;

° 3(1)(1)6KTI/IBHO HUCIIOJb30BaThb I/IH(i)OpMaLII/IOHHBIe TCXHOJIOTMX W KOMIIBIOTCPHYIO TCXHUKY IJIA
JOCTHIKCHUA HeO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIIAAHBIX PE3YJILTATOB.
BJIAA€Th:

* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH()OPMALIUH;

* HaBBIKAMH CaMOCTOSITEJIbHON pabOTBhI;

* KYJIBTYPOI MOCTaHOBKH M MOACTHPOBAHHS (PMU3MUSCKUX 3a/1a4;

* HaBBIKOM HCIIOJIb30BAaHMs OJIHOM M3 HauboJee pacupoCTPaHEHHBIX KOHEUHO-JIEMEHTHBIX POrpaMM
00IIIero Ha3HAUCHMS,;

* HaBBIKAMU IPAMOTHOI 00pabOTKM Pe3yNIbTaToB PacuEToB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /AJsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

Texymuii KOHTPOJIb OCYIIECTBISIETCST B ()OpME KOHTPOJBHBIX M CAMOCTOSITENILHBIX padoT B
MMCbMEHHOU (popMe 10 Kak10H TeMe.

PykoBOZICTBO M KOHTPOJIb 3a CaMOCTOSITENILHOW pabOTOW CTyAEHTa OCYIIECTBISCTCS B
pe3ysibTaTe aHallM3a UTOTOB KOHTPOJIbHBIX, CAMOCTOATEIBHBIX Pa0OT, a TAKKE MHAUBHUIYaIbHBIX
KOHCYJIbTALIUH.

ATTecTanusl 1Mo JUCHUTUITMHE OCYIIECTBIsIETCS B hopMe AudhepeHIIMPOBAHHOTO 3a4ETa.

[Ipumepsl BapuaHTOB 3a/1a4 [l 3a4ETHON KOHTPOJIBHOM pabOThI:

BAPUAHT Nel

1. YcnoBue 3amaun:

Jmna crepxaeit 1 M, E=1x10 TTa, v=0,3, F=1 H, Scea=0,0001 M?

Haiitu nepememienne Touku O, cuiibl B Toukax 4, B, C.

Pemnth 3aauy aHAJIUTHYECKH C TOMOIIbIO MATPUYHOIO METOJa pacuéTa CTEePIKHEBBIX
cuctem. [ToapoOHO pacmucaTh penieHue.

Pemnth 3aady YHCICHHO C WCIOJb30BaHHEM Haubojee pacnpoCcTpaHEHHBIX KOHEYHO-
3JIEMEHTHBIX MporpamMM obmero HazHadenus: (Abaqus, Nastran) (qBymepHasi mOCTaHOBKa,
3IIEMEHTBI, PabOTAIOIIKE TOJIBKO Ha CXKATHE-PACTSDKEHHUE, | 3JIEMEHT Ha CTEPIKCHB ).

2  C wucmonp3oBaHWEM Hawboee paclpOCTPaHEHHBIX KOHEYHO-3JIEMEHTHBIX IPOTPaMM
obmero HasHaueHus (Abaqus, Nastran) pemmTs creayOIIyI0 3amady YHCICHHO:
CMmopenupoBaTh KBaJpaTHYIO IUIACTUHKY C pa3mepamu Imx1m, TommuHOW 1 MM, C
KpYroBeIM oTBepcTHeM nuaMerpom 0.1 M mocepe/uHe, H3roTOBICHHYIO U3 aTFOMHHUEBOTO
criaBa ¢ xapakrepuctukamu E = 7x10% TTa, v = 0.33. [TocTpouts Tpadguk KOHIEHTPAIIHH
HAIPSHKEHUH OT XapaKTepPHOro pa3Mepa KOHEYHOTO 3JIEMEHTA.



BAPUAHT Ne2

1. VYciosue 3agaun:
Hnuna crepxueii 1 m, E=1 x 10! ITa, v=0,3, F=1 H, Sces=0,0001 m?

A

Haiitu nepememienne Touku O, cuiibl B Toukax A u B.

Penmte 3asady aHanMTHYECKH C HOMOILBIO MAaTPUYHOTO METO/a pacuéra CTEpIKHEBBIX
cucreM. [lonpo6GHO pacnucars penieHue.

Penmte 3ajauy 4YHCIEHHO C MCHOJb30BaHMEM HauboJiee pacnpoOCTPaHEHHBIX KOHEYHO-
9JIEMEHTHBIX Tporpamm oOmiero HasHadenus (Abaqus, Nastran) (nmBymepHasi moctaHOBKa,
3JIEMEHTBHI, paboTaroLIe TOJIBKO Ha CKaTHE-PACTsHKEHUE, | 3JIeMEHT Ha CTEP)KEHb).

2. C ucnonp3oBaHMEM HanboJee pacpOoCTPAaHEHHBIX KOHEYHO-3JIEMEHTHBIX IPOTPaMM
obmero HazHadenus (Abaqus, Nastran) pemmuTs caeayroyo 3a1a4y YUCICHHO:
CMmoennpoBaTh pacTsHKEHHE CTAIbHOTO IMIMHAPHUECKOro 00pasia MOCTOSIHHON CHIION B
teuenue 1000 cyTok.

A Y

100 v

O=10 mMm ———
=8000 H

Juamerp umnuHapuueckoro obpasua cocrapnser 10 mm, amuHa 100 Mm. OauH KOHeI
oOpasma >KeCTKO 3ajielaH, K JPYroMy KOHIlY TPHUKIAIBIBACTCS PACTATHBAIONIEE YCHIIHME
senmurHoi 8000 H. Jleopmanusi mon3ydecTd cTanu MmoJuuHseTcs: 3akoHy time hardening
power law.

CaolicTBa UCTIONB3YeMOU CTal (B cucTeMe eanHHUIl «MutuMeTpoBas CH»):

E=2-10°MIIa, v =0.3.

XapakTepUCTUKH MOJI3YyYECTH:

k =3.125-10"*(MITa)"**¢ (Power Law Multiplier), n =5 (EqStressOrder), m = -

0.5 (TimeOrder).
[Toctpouts rpaduk 3aBUCUMOCTH NIEPEMELIEHHS] CBOOOTHOTO KOHIIa OaJIKK OT BPEMEHHU.



BAPUAHT Ne3
1. VYciosue 3agaun:
Jmna crepxaeii (AB u BC) 1 m, E=1x10!! Ta, v=0,3, F=1 H, Sces=0,0001 m?

AN,

y 45° D

Haiitu nepemenienne Touku B, cuiet B Toukax 4, C, D.

PemnTh 3a1a4y aHaIUTUYECKU C IIOMOLIBI0 MATPUYHOI'O METO/1a PacuyéTa CTEPKHEBBIX
cucreM. [Tonpo6GHO pacnucarts penienne. PemmuTs 3a1aqy YMCICHHO ¢ UCTIONb30BaHUEM
HaunOoJiee pacrpoCTPaHEHHBIX KOHEYHO-3JIEMEHTHBIX POrpaMM OOLLEro Ha3HaYeHUs
(Abaqus, Nastran) (1BymepHas OCTaHOBKA, 3JIEMEHTBI, PabOTaIOIIKE TOJIBKO HA CIKaTHE-
pacTskeHue, 1 3JIeMEeHT Ha CTepKEHb).

2. C ucnonp3oBaHHEM HanboJee pacIpOCTPAHEHHBIX KOHEYHO-3JIEMEHTHBIX IPOTPaMM
obmero HazHadenus (Abaqus, Nastran) pemmuTs caeayroyo 3a4a4y YUCICHHO:
CMonenupoBaTh MOCIEI0BATEIEHOE PACTHKEHUE-CKATHE OATIKU C YIIPYTO-TUTACTHYECKUM
MaTepHaJoM C KHHEMAaTHUYECKUM YIPOUYHEHHEM, 3aJIeJIaHHYIO C OJTHOTO KOHIIAa U
Harpy’>kaeMyro nepeMeHHO! po1osbHoM cuioi BennunHoit 2500 H ¢ aqpyroro koHua.
I'eomerpus 6anku: amuHa — 1 M, ceuerne — 0.04 m x 0.04 m.

Matepuan 0anky — aJIOMUHUEBBIN CIIJIaB CO CIEIYIOIIMMHA MEXaHMUYECKUMHU cBoMcTBamu: E =
7-10*° ITa, » = 0.33.

Grm_l

Grm_O

ErULO e

Junarpamma pacTspkeHUs ¢ TMHEWHbIM ynpouHeHueM (Puc.79):

0"-"=1.4-10°Tla

o™-1=3.07-108 ITa, ™! = 0.053884

[TocTpouTs rpadmk 3aBUCKMOCTH TTEPEMEIICHHUST CBOOOHOTO KOHIIA OaKH OT BPEMEHHU.



BAPUAHT Ne4

1. VYcioBue 3agauu:
Jmna crepxaeii 1 M, E=1x10 ITa, v=0,3, F=1 H, Scea=1x10"* Mm?

60°

n

& 0

Haiitn nepemeiienre Touku O, cuiibl B TOUKax A, B.

PemmuTs 3a1a9y aHATUTHYECKU C TIOMOIIBIO MATPUYHOTO METOIa pacdéra CTEP>KHEBBIX
cucteMm. [lonpoOHo pacnucarh pemienue. Pemurte 3a1aqy 4uCICHHO C UCTIONIb30BaHHEM
HauboJIee pacmpoCTpaHEHHBIX KOHEYHO-2JICMEHTHBIX ITPOrpaMM OOIIeT0 Ha3HAYCHUS
(Abaqus, Nastran) (1ByMepHasi IOCTaHOBKA, 3JIEMEHTHI, paboTaroIIre TOJILKO Ha CKaTue-
pacTsbKeHue, 1 2JIeMEHT Ha CTEPIKEHb).

2. C ucnonp3oBaHuEeM Hanboee pacpoCcTpaHEHHBIX KOHEYHO-3JIEMEHTHBIX IPOTpaMm
obrrero HazHaueHus (Abaqus, Nastran) pemuts cieayromyio 3a1ady YMCACHHO:
CMozaenupoBath MOCIEA0BaTEIbHOE PACTIKEHUE-CoKaTUE OATIKU € YIIPYro-TIaCTUYECKUM
MaTepUaIoOM C U30TPOITHBIM YIIPOYHEHUEM, 33/ICTTAHHYIO C OJTHOTO KOHIIA U HArPYKaeMyI0
NepeMEeHHOM NpooJibHOM cuior BennunHoi 2500 H ¢ apyroro koHna.

['eometpus 6anku: mwHa — 1 M, ceuenune — 0.04 m x 0.04 m.

MaTepI/IaJ'I 6aJ'IKI/I — EUHOMI/IHI/IGBLIIZ CIIJIaB CO CJ'IeI[yIOH.II/IMI/I MCXAHNYCCKHUMHU CBOﬁCTBaMHZ E =
7-10%° Ia, » = 0.33.

(-TrULl

Gr[JLO

3 e 0 e

Juarpamma pacTskeHMs ¢ JIMHEHHbIM ynpouHeHueM (Puc.79):

0™ =1.4-102T1a

o™-1=3.07-108 ITa, ™' = 0.053884

[TocTpouts rpaduk 3aBUCKMOCTH MEpEMEIEHUs] CBOOOIHOT0O KOHIA OaKH OT BPEMEHHU.



BAPUAHT Ned

1. YcnoBue 3agauu:

Jmna crepxaeit OA, OB OC — 1 m, E=1x10 ITa, v=0,3, F=1 H,  Sce=1x10" M?

Hatitu nepemenienue Touku O u C, cunbl B Toukax 4, B u C.

PemuTh 3a1auy aHATUTHYECKU C TIOMOIIBIO MATPUYHOTO METOA pacuéTa CTePHKHEBBIX
cucteMm. [lonpoOHo pacnucarh pemienue. Pemmrs 3a1aqy 4MCICHHO ¢ UCIIOIb30BAaHUEM
HanboJiee pacrpoCTpaHEHHBIX KOHEYHO-AJIEMEHTHBIX IIPOTPaMM OOIIET0 Ha3HAYCHHUS
(Abaqus, Nastran) (1ByMepHasi IOCTaHOBKa, 3JIEMEHTHI, paboTarolIre TOJILKO Ha CKaTue-
pacTsbKeHue, 1 2JIeMEHT Ha CTEPIKEHb).

2. C ucnonp3oBaHrueM Hanbosee pacnpocTpaHEHHBIX KOHEYHO-3JIEMEHTHBIX ITPOrpaMMm
obrrero HazHaueHust (Abaqus, Nastran) pemuts 4rcaeHHO 3a1a4y H3rHOa KOHCOJIBHO
3aKpeIICHHON yIPYyroi 0anku MpsSMOYroJbHOTO CEYSHHS MOJ] IeHCTBUEM COCPEIOTOUYCHHON
nepepe3aromneil cuibl Ha KoHIe. [1oaydnTs perenne 3Toi 3a1aun TpeMs pa3HbIMU
crocobamu:

- METOJIOM KOHEUYHBIX JJIEMEHTOB C UCIIOJIB30BaHUEM OaJTOYHBIX 3JIEMEHTOB;

- METOJIOM KOHEYHBIX JIEMEHTOB C UCMOJIb30BaHneM 00beMHbIX (Solid) anmemeHTOB.

Im

VA

10H

Ceuenne 0aaku
15 mm

e— nn QT —>|

Pemm 3agauy co cneayromumMu napaMeTpaMu:

Jmuna 6amku — 1 M.

Ceuenue Oanku — NpsAMOYTrojibHOE ¢ pazmepaMu 10 MM X 15 mMm.

Martepuan 6anku — E = 2-10' ITa, v =0.3.

banka KOHCOJIBHO 3aKpeIIeHa Ha OJHOM KOHIIE, Ha APYTrOM KOHIIE ITPHIIOKEHA CPe3arolas
cuna — 10 H.

[IpenoctaBuTh pe3yabTaThl YUCICHHOTO peIIeHs (MaKCUMaIbHbIE HAMIPSDKEHUS B Oalike U
MaKCHUMJIbHBIE TPOTrHObI) B BUjIe Ta0auIbl. CpaBHUTH pEeIIeHUs, TOTy4YeHHbIE Pa3HBIMU
croco6amu.



4. Kputepuu onileHUBaHUS

otieHKa «oTin4HO (10)» BBICTABIsIETCA CTYNCHTY, IPABUIBHO PEeIIUBIIEMY 00€ 3a1aun ousera, a
TaKXKe I10Ka3aBIIEMy BCECTOPOHHHUE, CUCTEMaTU3UPOBaHHbIE, TINyOOKHE 3HaHUA Yy4eOHOMU
[IPOrpaMMbl TUCHUIUIMHBI IIPU OOBSICHEHUHU DPELIEHUS U OTBETaX Ha BONPOCHI IO MpPOrpamMme
JUCLUIUIMHBI,

OLICHKa «OTIMYHO (9)» BBICTABISIETCS CTYIEHTY, IPaBUIBHO pelrBlIeMy o0Oe 3aiauu Ousera, a
TaKXKe TII0Ka3aBUIEMy CHCTEMAaTU3MpPOBAHHBIC, TIyOOKHE 3HAaHUS Y4YeOHOW MPOrpaMMBI
JTUCIUILIMHBI IPU OOBSICHEHUU PEILIeHUs] M OTBETaX Ha BOMPOCHI IO MIPOrpaMMe AUCIUILTUHBL,

OLICHKA «OTJIMYHO (8)» BBICTABISIETCS CTYIEHTY, IPaBUIBHO pelrBIiIeMy o0Oe 3aiauu Ousera, a
TaKXKe MOKa3aBIIeMy CHCTEMaTH3UpPOBAHHbIC 3HAHMUSA Y4EOHOH NpOrpaMMbl JUCHUIUIMHBI MPU
00BSICHEHUH PEIICHUS U OTBETAaX Ha BOIIPOCHI 110 MPOTrpaMMe TUCIUILIHHBI;

OllCHKa «XOopomIo (7)» BBICTABISETCA CTYICHTY, IMPAaBWJIBHO pPEIIMBIIEMY MEPBYIO 3ajady
Ouiiera, a TakKe MOKa3aBIIEMY TBEp/bIE 3HAHUS IPOrpaMMbl y4eOHOW JUCLUIUIMHBL, TPAaMOTHO
U TI0 CYIIECTBY OOBSICHSIET pEllleHHEe 3aJaud, HO JIOMYCKAaeT B OTBETE WJIM B PELICHUH 3a7au
HEKOTOPbI€ HETOYHOCTH;

OLICHKa «XOpolIo (6)» BBICTABISETCA CTYIEHTY, IPaBWJIbHO pEIIMBIIEMY IEPBYIO 3ajady
Ousera, a TakXke MOKa3aBIleMy TBEpble 3HAHUS IMPOTrPaMMBbl y4eOHOM NUCLHUIUIMHBL, TPAMOTHO
U 10 CYLIECTBY OOBSICHSIET pEIlIEHUE 3aJauM, HO JIOMYCKAEeT B OTBETE WJIM B PELICHUM 3aday
MHOI'0 HETOYHOCTEH;

OLleHKa «Xxopouio (5)» BBICTaBISETCS CTYAEHTY, NPAaBWIBHO PEIIUBIIEMY IEPBYIO 3agady
Ouiera, a TakKe MOKa3aBIIEMy TBEpAbIC 3HAHUS HMPOTPAMMBI yU4eOHOW MUCIUIUIMHBI, TPAMOTHO
U 0 CyHIECTBY OOBSCHSET pelIeHHE 33/Ja4M, HE JOIYyCKaeT B OTBETE WMJIM B PEIICHHM 337134
rpyOBIX OHIMOOK;

OIICHKA «YyJIOBJIETBOPUTENHHO (4)» BBICTABISIETCS CTYICHTY, MPABUJIBLHO PEIIMBIIEMY BTOPYIO
3a/ady Omiiera, a TakKe eclii IIPU Pa3bsICHEHUU PEelIeHHs 3a7aud U IPH OTBETaX Ha BOMPOCHI 1O
mporpaMme JUCHUIUIMHBI OH TMOKa3an (parMeHTapHBIN, XapakTep 3HaHWH, HEA0CTaTOYHO
MpaBUIIbHBIE (OPMYTUPOBKH 0a30BBIX TMOHATHH, HO TMPU ATOM OH BJIAJEeT OCHOBHBIMH
pasznenaMu yaeOHOM TpOrpaMmbl, HEOOXOAUMBIMH JIJIs1 JATbHEHIIIETO O0YUECHHUS;

OIICHKA «yJIOBJIETBOPUTENHHO (3)» BBICTABISIETCS CTYACHTY, MPABWIBHO PEIIMBIIEMY BTOPYIO
3a/1ayy OWIIeTa, a TaK e eClU MPU Pa3bsICHEHUH PEIIeHUs 3aJaui U IPU OTBETaX Ha BOMPOCHI 1O
mporpaMme JUCHMUIUIMHBI OH TI0Ka3ajdl  pPa3pO3HEHHBIM XapakTep 3HaHWM, HEIOCTATOYHO
MpaBUIIbHBIE POPMYIUPOBKH 0a30BBIX MOHITHIA, HAPYIIEHHE JOTHUYECKON MOCIe0BaTeIbHOCTH
B HM3JIOKEHUU MPOrPaMMHOIO0 Marepuana, HO MPU ATOM OH BJIAJEET OCHOBHBIMH paslielaMu
yueOHOM MporpamMmbl, HEOOXOJUMBIMU [UIsl JajdbHEHIIEro OOy4eHHs] M MOXET MPUMEHSTh
MOJIYYSHHBIC 3HAHUS 110 00pa3ily B CTAaHAAPTHON CUTYyAIlNH;

OLIEHKa «HEYJOBJIETBOPUTENIBHO (2-1)» BBICTABIISETCS CTYACHTY, €CIM OH HE CMOT MPaBUIBHO
pelInTh HE OJHOM 3ajaud Owmiera, a Tak)Ke €ClIM NMPH PA3bSICHEHWU pelleHus 3aladdl U Mpu
OTBETax Ha BOIPOCHI MO MPOrpamMMe JAUCHUIUIMHBI OH IOKa3all, YTO HE 3HAeT OOJbIled yacTu
OCHOBHOTO COJIep)KaHus Yy4eOHOW MporpamMMmbl JHUCLUUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaxX OCHOBHBIX MOHATHH JUCHUIUINHBL.

5. Metoauueckue MaTepHuaJibl, ONpe/e/siiolue NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHUId,
HABbIKOB U (MJIM) ONBITA JeATeJbHOCTH

Bo Bpemsi mpoBenenus audQepeHIpOBaHHOTO 3aueTa MPH MOJATOTOBKE OTBETOB Ha OHIIETHI
oOydJaronuecss MOTYT TOJb30BAaThCSl MPOTPAMMON JUCIHUIUIMHBI, KOHCIIEKTAaMU CEMHUHApPOB W
0001 Ipyroit TMTepaTypoi.






