IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

YucneHHble MeTO/IbI B MeXaHuKe e(hOpMUpyeMOro TBepZoro Tena

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
15.03.03 - TlpuknagHas MexaHUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
VH>xeHepHOe MPU/IO)KeHHe CYTIepPKOMIbIOTEPHOTO MO/|e/TUPOBaHUS

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctumuivaa 51.B.07 UucsieHHbIe MeTO/Ibl B MeXaHUKe e()OpPMUPyeMOro TBEP/Oro Tejla OTHOCUTCS K

yacTtH, hopMupyemMoli yuacTHUKaMH 006pa30BaTe/IbHbIX OTHOIIIEHHH 00pa30BaTe/IbHOM MPOrpaMMBbl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3a0au 8 pamKax
nocmaeneHHoli yenu,
ucno/nb308amb
¢usuueckue u
KoMnblomepHble
Mmodenu 06seKkmoes u
s8neHull peaabHO20
Mupa u coepemeHHoe
3KCnepuMeHmManbHoe
obopydoeaHue,
npumeHsimb
Mamemamuuecku
CNOJCHbLe
anzopummbi 8
CO8PEMeHHbIX
Cneyuanu3upoe8aHHbIx

pamKax nocmasneHHoll yeau
IIK-3.2: Ymeem
ucnonb308amsb pusuueckue u
KOMnblomepHble Mooeu
006eKmMo8 U seaeHull
peanbHO20 MUpa u
cospemeHHoe
3KcnepumMeHmanbHoe
obopydoeaHue

IIK-3.3: Umeem
npakmuyeckuti onbim
npumeHeHUs MamemamuyecKku
C/0JMCHBIX A120pPUMMO8 8

COBpeMEHHbIX

onpedesieHusl Kpyed 3aoau 8

pamkax nocmaeneHHolul yenu.

IIK-3.2:

Ymeem ucnonb3oeamb
¢usuueckue u KomnbloMepHble
MoOdenu 06veKmog u seaeHull
PeanbHO20 MUpA U CO8peMeHHoe
IKCnepumMeHmanbHoe

obopydosaHue

TIK-3.3:

Bnadeem Hasblkamu

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-2: Ymeem IIK-2.1: Ymeem u3enekamb IIK-2.1: IIpakmuueckoe
usesnekamo aKMmMyaabHy0 HaQy4HO- YMmeem uzenekampb akmyanbHylo | 3a0aHue DK3AMEH:
AKMYyanbHylo HAyUHO~ | moxyyyeckylo UH(POPMAYUIO U3 |HAYYHO-MEeXHUUYECKYIO KOHMDObHbLE
MexHUYeCKyHo P
3/1eKMPOHHbIX 6UbAUOMEK, uHGopmayuio uz 31eKMpoHHbIX
uHgopmayuio u3 60npochbl
HayuHbIX catimos u m.o. bubauomex, HaQyuHbIX calimog u
3/1eKIMPOHHbIX Y ’ IIpakmuueckoe
bubauomex, HaQyuHbIX TIK-2.2: 31aem memodbt m.0. 3a0aHue
caiimos u aHanu3a nosyueHHoll
uHgopmayuu, ymeem
m.0., aHaausuposamp | UHGpopmayuu, y. IK-2.2:
nosy4eHHyto npuMeHsimb ee 8 Hay4Holl
YHEHHY P Yy 3Haem MemoOb! aHaau3a
uHgopmayuro 011 pabome .
npuMeHeHu @ K23 Fneem nosyueHHol uHgopmayuu,
Hayuroti pabome, a _ yMeem npumeHsimb ee 8 Hay4Hoil
npakmuueckuti onbtm
makoice ny6AUUHO pabome
ny6auuHo20 npedcmaeneHust
npedcmaensimo
nosyuenHbie No/y4YeHHbIX pe3yabmamoe 8
pesybmamei ¢ coomsemcmeuu C yposHem 1K-2.3:
yuemom ypoens aydumopuu Bnadeem Hasblkamu ny6AuUHO20
ayoumopuu npedcmaegneHust NoMy4eHHbIX
pe3y/bmamos 8 coomeemcmsuu
€ yposHeM ayoumopuu
IIK-3: Ymeem TIK-3.1: 3Haem memodonozuio |I1K-3.1: IIpakmuueckoe
onpedensimb Kpy2 onpedesieHusl Kpyed 3aoau 8 3Haem memodosnoeuio 3adaHue SK3AMEH:

KoumposnbHble
80NpOCh!
IIpakmuueckoe

3a0aHue




Npo2PaMMHbIX
Komniekcax

cneyuanu3upoB8aHHblX

NPO2PaMMHbBIX KOMNAEKCax

npumeHeHuUs Mamemamu4ecku
CNIONHCHBIX A/120PUMMO8 8
COBpeMEeHHbIX
cneyuanu3upoBaHHbIx

NPO2PaMMHbIX KOMNAEKCax

3. CTpyKTypa U copepkKaHHue AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIITUHBI

oyHasn

OO011as TPY/0EMKOCTD, 3.€. 5

Yacos 1o yue0HOMY IJIaHY 180

B TOM 4HuC/Ie

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKue 3aHATHS / 1a0opaTopHbIe padoThI) 32

- KCP 2

caMocTosATe/IbHasA padoTa 78

IIpomexyTouyHas arrecTanusa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C YKa3aHueM OmMEe0eHHO20 HAa HUX Ko/auuecmed
axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HavmeHoBaHMe pa3[iesioB ¥ TeM JUCLAIUIMHBI Bcero B TOM UHCJIe
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IefICTBUY C IIperio/jaBaTesnem),
Yyackl U3 HUX
aHSITHS CamocrosTenpHas
CeMHUHapCKOTo paGora
3aHATHA THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckde | Bcero Hacel
THUMa 3aHsTHs/Mabopa
TOpHbIE
paboThl), Yacsl

0 0 0 0 0

¢ ¢ ¢ o) i)

0 0 0 0 s}
1. BeegeHue 8 2 0 2 6
2. [TocTaHOBKHM 3a7au 23 4 4 8 15
3. MeToAbl UMC/IeHHOTO pellieHust 25 4 6 10 15
4. Bo3smoskHocTu crucTeMbl ANSYS 21 4 6 10 11
5. MeTo/, KOHeuHbIX 3/1eMeHTOB 31 8 8 16 15
6. PelleHue N0CKUX U TPEXMEPHBIX 3afia4 32 8 8 16 16
7. 0630p Kypca 2 2 0 2 0
ArTTecrarust 36
KCP 2 2




Wroro ‘ 180 ‘ 32 32 ‘ 66 ‘ 78

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

1. Begenve. MaTeMaThuyecKoe 1 KOMITbIOTEpDHOE MO/le/lMpOBaHKe. BelurcirTe/ibHbl SKCIIepUMEHT.

2. ITocTaHOBKHM 3aau. 3a/jau CTaTUKU U JuHaMuKu. [InddepeHipaapHble MOCTaHOBKY 33/au. BapualyioHHbIe
MIOCTAaHOBKY 3afiau. OHOMepHEbIe, ByMepHble, TPEXMepPHBIe 3a/jauM.

3. MeToAb! UXC/IEHHOT0 pelleHust. PasHOCTHBIe MeTObl. BapualiioHHbIe MeTO/bl. ATIIIPOKCUMALUS,
YCTOMUYMBOCTb, CXOLUMOCTb. SIBHBIE, HESIBHBIE CXEMBI.

4. BosmoxxHoctu cuctemsl Jloroc. IIpenporeccop, nporeccop, NOCTIPOLIeccop.

5. MeTo/ KOHEUHBIX 3/1eMeHTOB. M fies, ceMelicTBa, KDUBOJIMHENHbIE, YNC/IEHHOE UHTeTPUPOBaHUE, TOUHOCTb U
CXOIUMOCTb.

6. PerieHre TyI0CKUX M TPEXMEPHBIX 3aau. [11ockas medopMaliys, MI0CKOe HalpsKEHHOe COCTOSIHUE,
ocecMMMeTpHuHble 3aiauu. U3rub niactuH. VccnenoBanre cxofuMocTH. VcceieioBaHe KOHIIEHTPaTOPOB.

7. 0630p Kypca. [ToAroToBKa K MPOMEKYTOYHOW aTTeCTaL[|H.

4. YueGHO-MeTOJUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarouXCcs

CamocrosTenbHass paboTa 00yJaroU[UXCsl BK/IOUaeT B Cebsl MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM JIJIsT TeKYIIero KOHTPOJISI ¥ TIPOMEXKYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AWCLUTUIMHBI
MPUBEJEHHBIM B II. 5.

B pamKax JUCLMTUTMHBI TTPeyCMOTPEHbI CIeAYIOIIMe BUbI CAMOCTOSTeIbHOW PaboThI (TIOPS0K X
BBINOJ/IHEeHUS], (hopMa KOHTPOJIsA):

. MOBTOpPEHHe MaTepuasa, NPOUIEHHOT0 Ha 3aHATHAX JIEKLJMOHHOTO THIA (B TeUeHue BCero
cemMecTpa, OIpoC Ha 3aHATUSX JIeKLJMOHHOIO U CEMHUHApCKOro THIa),

. CaMOCTOSITe/IbHOE pellleHre 3a7a4 (3 3ajau B CeMeCTp, ONPOC Ha 3aHATHSAX CEeMUHApPCKOT0
THUIA),

. MO/rOTOBKA K 3aHATUSM CEMHUHApCKOro TUIa (B TeUeHHe BCero CeMecTpa, OMpOC Ha 3aHATHUAX
CEeMMHApPCKOIo TUMa),

. MOJrOTOBKA K TPOME)XYTOYHOM aTTeCcTaluy.

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHus, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaToB 00y4yeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHUSA:

5.1.1 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTH4Yeckoe 3ajaHue) AJAA OLIEHKH
copmupoBaHHocTH KomneTrennuu ITK-2:

ITpakTuueckoe 3azanue Nel. VicceoBaHye CXOAUMMOCTH perieHrss MKO Ha mpuMepe pacueta 6anKu-CTeHKH.
Tpeyro/bHbIN KOHEUHBIN 371eMeHT.

1. TIoCcTpouTh, MOJB3YSICh METO/IaMU COTIPOTHB/IEHUS MAaTEPUAIOB, «TOUHOE» PellleHue [y TIpo-Tuba 0amku
TIpU 3aJlaHHOM Harpy3ke;



2. TlocTpouTh reOMeTpUUecKyIo U KOHEUHO-3/IeMEeHTHYIO MO/leNlb OamKu-CTeHKU, UCTIONB3Ys AJIs
JIMCKpeTU3aLuK IJIOCKUM TPeyro/ibHbIM KOHeUHbIH 3/1eMeHT C TpeMs y3i1aMu. [locTpoeHre Mozienlb peanr3oBaTh
B BU/le KOMaH/AHOTO (aiisia, B KOTOPOM TIpelyCMOTPeTh BBe/ieHHe Mapa-MeTpPOB, 3aZIal0LNX pa3Mephl U I'yCTOTY
CeTKH, UTO TI03BOJIUTh OBICTPO HAaCTpauBaTh MO/ie/Ib Ha Pa3Hble BapHaHThI pacyeTa;

3. Tlomnb3ysick MOCTPOEHHBIM KOMaHAHBIM (haiijioM, PeLTh 3aady MpH 3HaueHusiX N - UMC/Io 3/1eMEeHTOB 10
TOJIIMHe 6aMKU-CTeHKHU - OoT 2 10 10 1 mocTpouTh rpauK CXOAUMOCTH pellle-HUs B 3aBUCHMOCTH OT 3TOTO
rapameTpa;

4. VI3MeHUTH COOTHOLIEHHE pa3MepOB BePTUKaJIbHOU U TOPU30HTa/IbHOM CTOPOH KOHEUHOTO 3/71eMEeHTa,
CKOPPEeKTHPOBaTh KOMaHAHbBIN (haiil ¥ MOCTPOUTD IPaUKy CXOAMMOCTU. PacCMOT-peTh KpoMe UCXOIHOTO
(paBHOrO 1) COOTHOIIIEHNS JJIMHBI TOPU30HTAIBHOM CTOPOHBI K Bep-THKaNIbHOM, paBHoe 1.5, 2, 2.5 u 3. s
MOCTpoeHus TpavKoB UCMoaL30BaTh MS Exel.

[TpakTryeckoe 3aganue Ne2. VccieoBanre cxoaumocty peienuss MKO Ha ripumepe pacuerta 6a/lKH-CTeHKH.
YeTbIpexXyroybHbIM KOHEUHBI 371eMeHT

1. WN3yuuts, ucnone3ys CripaBouHyro cucTteMy JIOroc M ykasaHHYH JIUTepaTypy, TeOpeTUYeCcKre OCHOBBI
roctpoeHusi KoHeuHoro ywieMeHTa PLANE182 nipu 3Hauenusx keyopt(1)=0, 1, 3.

2. TlocTpouTh reoMeTpUYeCcKyto U KOHeUHO-3/IeMeHTHYI0 Mojie/b 6aKu-CTeHKU, UCTI0b3Ys /1S
JMCKpeTU3aLMK [IJIOCKUH MPSIMOYTOJ/IbHBIN UeThIpexXy3/10Boii KOHeUHbIH 371eMeHT. [TocTpoe-Hue Mozenb
pean30BaTh B BU/le KOMaHAHOTO ¢aiisia, B KOTOPOM TpelyCMOTPeTh BBe/leHHe TlapaMeTPOB, 3aJar0L[uX
pa3Mepsbl U I'yCTOTY CeTKH;

3. Ha npumepe KOHCOMBHOM OaK¥ ¢ COOTHOIIIEHHEM CTOPOH 1:10 MOCTPOUTH /7S YeThIPeX-yT0/IbHOTO
snemeHTa PLANE182 rpaduku cxoAMMoCTH YMC/IEHHOTO pellieHusl K TOUHOMY MpH 3HaueHusx keyopt(1)=0, 1,
3.

4. 3uauenus N usmensTs oT 1 g0 6.

5. PaccMoTpeTh COOTHOIIEHUS J/TUHBI TOPU30HTAIBHOM CTOPOHBI 3/IeMeHTa K BePTHUKa/NLHOH, paBHble 1, 1.5, 2,
2.5 u 3. Ins moctpoeHus rpadukoB ucmobp30BaTh MS Exel.

6. s keyopt(1)=0, 1, 3 paccMoTpeTh 3a/iauy:

CoortHorieHue ctopoH 1: 100, O/JVIH KoHeuHbI 3/1eMeHT, CPaBHUTH NPOrub cBOOOJHOTO KOHIIA C TOYHBIM
3HaueHWeM Tporuba.

5.1.2 TunoBble 3ajaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLIEHKHU
copmupoBanHocTu KomnereHuu ITK-3:

ITpakTrueckoe 3asianue Nel. ViccieioBaHre KOHIIEHTPAI[UK HAMPSDKEHHUH B TVIOCKUX 00pasiiax
ITocTaHoBKa 3agauu

3azaH oOpasel] C KOHILIEHTPAaTOPOM HarpsKeHWH B BU/Ie 3JUTHIICA C TIOMYOCAMH a(20pU30HMAanbHAs) v
b(sepmukanbHas). Obpasiie MOXeT OBbITh TPEX THUTIOB.

A) IlnacTHa c 0TBEpCTHUEM



b) IlnacTHa ¢ CHMMETPUYHBIMU BBIKPYKKaMH

B) [MnactiHa c HECUMMeTPUYHON BBIKPY>KKOM

'r

PacuerHas cxema.

,Z[]'IH TIOCTPpOEHUA paC‘leTHOﬁ CXeMbI YKAd3dHHbIX 3a/lda4 MOXKET OLIThL KCIT0/IL30BaHa OJHa U Ta K€ paCueTHasd
06J'IHCTI:, HO C pa3/IMYHBIMH 'PAHUYHBIMU YC/IOBUAMH.

A) INnacTuHa c oTBepCTUEM

CumBoI «S» 0b603HauaeT CHUMMETPHUYHbIE€ TPDAaHUYHbIE YC/IOBUA.

L.

B) [MnacTrHa C CUMMETPUUHOU BBIKPYKKOM



AREAS

DEC % 2015
TLRE NUM 01:17:52
PRES
-10000

B) InactiHa ¢ HECUMMETPUYHOM BBIKPY>KKOMN

1
AREAS

DEC 2 2015

TIPE WM 01:22:18

U

PRES-NORM
-10000

E_x

CetkKa.

BapwuaHT 6104HO-pe2yasapHOll ceTKU. ITO 03HauaeT, UTO PacueTHYr 00/1aCTb HY)KHO pa3buTh Ha 0JI0KH, B
Ka&)XJIOM 13 KOTOPBIX BO3MO>KHO TIOCTPOUTH perysisipHyto (mapped) ceTky. [yist aToro 610K J0/DKeH UMeTh TPy
WM YeThbIpe CTOPOHBI. Ec/u peasnbHOe urc/io cTOpPoH 6710Ka [pyroe, peKOMeH/yeTcst IPUMEeHHTh OTlepaL{fio
KoHKaTteHatu (MainMenu\Preprocessor\Meshing\Concatenate\Lines) miu pa3outs 6710k Ha MOAXOASIIE
YacTH.

[171s1 yCriellTHOTO pellleHust 3a/jaukl C/leflyeT CI'yCTUTh CEeTKY K Ipe/rioiaraeMoMy MeCTy KOHLIeHTpaLlun
HarpspkeHU. [/ 3TOTo C/ie/lyeT UCT0J/Ib30BaTh HEPABHOMEPHYIO pa30MBKY JIMHHM.



ELEMENTS

DEC 3 2013
08:25:08

T'opr30HTaMbHBINA pa3Mep MPAMOYToJBHOTO 6/10Ka MOKEeT BapbUpOBaThCsA. Ero »kesaTesibHO Mo106paTh TakuMm,
4yTOOBI HAMPSDKEHUS Y TIepeMellleHus] Ha PaBoM KoHIle 00pa3iia 66111 Obl OJHOPOJHBIME (TIOCTOSTHHBIMU).

BapuaHT HepeeynsipHoll ceTkH (THTl free).

Ne BapuaHTa Tun obpasia [MonymmprHa obpasta* 22252;:’;1 abHas) gzzfnzc:aﬁbmﬂ )
1 A 25 10 10
2 b 25 10 10
3 B 25 10 10
4 A 25 7.5 10
5 b 25 7.5 10
6 B 5 7.5 10
7 A 25 5 10
8 B 25 5 10
9 B 25 5 10
10 A 25 12.5 12.5
11 b 25 12.5 12.5
12 B 25 12.5 12.5
13 A 25 10 12.5
14 b 25 10 12.5




15 B 25 10 12.5
16 A 25 7.5 12.5
17 b 25 7.5 12.5
18 B 25 7.5 12.5
19 A 25 5 12.5
20 b 25 5 12.5
21 B 25 5 12.5

* Jlns obpastia Tvmna B - mmpuHa

Pa3MepsI 33/1aHbl B MM. 3ajiauy pernath B cuctemMe eaunui] CU. JlaBieHue Ha cCBOOOTHOM KOHIle oOpasiia

npwioxutb 10 MIla.

3ajaunue.

w

. [octpouts KD Mozens 3amaun. PekomeH1yeTcCs fijisi TOCTPOEHUS MO/IE/TH UCTI0/Ib30BaTh rpaduueckuit

uHTepdeiic, a 3aTeM, Ha 3TOM OCHOBe CO3/laTh KOMaHAHBIN (haiisi, cofepsKalliii OCHOBHEIE ITapaMeTphbl
HAaCTPONKU MOJIeH.

Pewmmts 3apauy.

IToo6paTh CETKY U3 YCJIOBUS CXOIUMOCTH peltieHus. [TocTpouts rpadyK CXOUMOCTH.

CpaBHHTH pellleHUe C U3BeCTHBIMU B JINTEPATyPe aHATMTUUECKUMHU OIleHKaMU KOHI[eHTparuu
HarpsbKeHui.

CocCTaBUTb OTYET O MPO/Ie/IAHHOU paboTe.

Kputepumu onjennBaHus (oLeHOUHOe cpeACTBO - [IpakTHUecKkoe 3ajaHue)

OueHka KpuTtepuu orjeHMBaHYS

3a4TeHO

OTBeT IMOJIHBINA U TIPaBU/IBHBIN Ha OCHOBAaHUM W3YUeHHOW TeOpPHH; TeOPeTHUeCKU MaTepral u
pelLilieHre MOCTaB/IeHHBIX 3a[jau U3/10’KeHbl B He00X0JUMOM JIOrM4YecKOo 1oc/iejoBaTelbHOCTH,
I'PaMOTHBIM HayUHbIH 53bIK; OTBET CAMOCTOSITE/IbHBIN. MOryT ObITh /I0MyIIeHb 1Be-TPU
HecylIieCTBeHHbIe OIIMOKU, UCTIpaB/IeHHbIe 10 TPeOOBaHMIO MPerozaBaTers.

He

3a4TeHO

OrtBert 06HEIPY)KI/IBEI€T HEIIOHWMaHKe CTYJA€HTOM OCHOBHOI'O COZ€P>KaHUA y‘—IE6H01"O MaTepuajiad Uin
AOMYyIeHbI CylleCTBeHHbIe OH_II/I6KI/I, KOTOpbI€ HE MOT'yT OBITE HCIIpaBJ/iIeHbl IIPYU HaBOAAINX
BOIIpPOCax IIperiogaBaTe/is.




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO JUCLIIUIAHA, C()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0JjHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHMBAHMS:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBaHHoCTH KommeTeHuu [1K-2

1.

8.

OuddepenipansHas U BapualiiOHHas IOCTAaHOBKY 3a/laul TEOPHH YIIPYTOCTH.

Permienyie 2d 3a1aun C TIOMOILIBIO TPEYTOILHOTO 3/IeMeHTa C IMHeMHbIMU (QYHKIUSAMU (OPMBI.
Pemtenue 2d 3aziauy C IOMOIIIBIO YETHIPEXYTOIBHOTO 37IeMeHTa ¢ OM/TMHeHHBIMU QYHKIUSIMU (OPMBI.
BeKTop 5KBHBa/IeHTHBIX Y3/I0BbIX CHJ/ OT pacrpe/ieleHHOW 00beMHO 1 ITOBepXHOCTHOM HarpysokK.
Amnanu3 annpokcumanui nepemertieHyii. JIOKHbIN ciBUT. MOMeHTHast cxeMa KOHeUHbIX 3/IEMEHTOB.
[TpsimoyronsHble KO. CrpeHAUIIoBO ceMeicTBO QyHKLMH (OPMBI

[IpsimoyrosbHbie KD. JlarpaHkeBo cemeiicTBO PyHKLMN (OPMBI.

CeMeliCTBO TPeyroJ/bHBIX 3/1eMeHTOB. [1ocTpoeHre y3/10B U annpoKCUMaL|K JJ1s 3/1eMeHTa MPOX3BOIbHOI0

nopsiaka. CBoiiCTBa MOCTPOEHHBIX QYHKIMH (POPMBI.

9.

OuddepeniupoBanye 1 UHTerpupoBaHre GyHKLUN (HOpMbI TPeyToNbHbIX KD 1 MX TTPOM3BOHBIX.

10. Amnmpokcumatus reomerpun. KpueonmHelinsie KO. ITpeenbl McKa)keHUsT (POPMBI U TTIOIOXKEHUS Y3/I0B
KpuBoJMHeitHoro KO



11. TexHonOrKs MOCTPOEHUSI MaTPHULIbI )KECTKOCTU U30mapameTpuyeckux Ko.

12. YwucneHHoe uHTerprpoBaHue. KBazipatypHbie popmMyJibl 'aycca. Boibop He06X0UMOM TOUHOCTH
HWHTerpUpPOBaHUS.

13. TlonHoe, cOKpallleHHOE, BLIGOPOYHOE WHTErPHUPOBaHNE

14. To4HOCTB M CXOJUMOCTb MeTOZla KOHEUHBIX 371eMeHTOB. [IoHATHe U orpejeneHre TOYHOCTHU, CXOAUMOCTH
1 yCTOWUYMBOCTU YMCIEHHOT'O MeTO/1a.

15. Anamu3 omm60oK BbrurcsieHu. Yncno obycioBneHHocty Matpul] CJIAY. 3aBUCMMOCTD Urc/ia
00yC/I0BJIEHHOCTH OT Pa3/NUHbIX (JaKTOPOB.

16. Ommbku anmpokcumaryu. COBMECTHBIE 371eMeHThbl. KpUTepHii TOTHOTHI.
17. HecoBmecTHble 371eMeHThl. KycouHblil TecT AlipoHca.

5.3.2 TunoBble 3apaHusa (oIeHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHmu [1K-3

1. IunddepeHimanbHas ¥ BapralMOHHast TOCTAHOBKY 33/]aul TEOPUH YTIPYTOCTH.

Perienuvie ¢ MOMOII[BIO TPEYTOJLHOTO JIEMEHTA C JIMHeMHBIMA (QYHKIUSIMU (DOPMBI.

PetieHne ¢ MOMOIIIBIO YETHIPEXYTOILHOTO 3/1eMeHTa ¢ OUIMHeMHBIMU QYHKLUSIMA (OPMBI.

BeKkTop 5KBUBA/IeHTHBIX Y3/I0BbIX CUJI OT PacIpeZiesieHHOW 00beMHOM 1 TTIOBEPXHOCTHOM Harpy3okK.
AHanu3 anrpokcuManuii nepemeljeHni. JIoXKHbINA cABUT. MOMeHTHast cxeMa KOHeUHBIX 3/1EMEeHTOB.
[psimoyroneHbie KO. CrpeHIUIIOBO ceMelicTBO PyHKLMH (hopMbI

[MpsimoyrossHbie KD. JlarpamkeBo ceMercTBO GyHKINN (HOPMBI.

CeMeliCTBO TPEYTObHBIX 371eMeHTOB. [TocTpoeHte y3710B U alMpOKCUMALWH [/ 3/leMeHTa
MIPOU3BOJILHOTO Mopsiika. CBONCTBA NOCTPOEHHbIX (PYHKLIMH (POPMBIL.

N~ WDN

9. HuddepeHnupoBaHue U UHTerprpoBaHue GyHKLM Hopmbl TpeyroibHBIX KD 1 X MPOU3BOJHBIX.

10. Anmpokcumariusi reometrpun. KpuosnuHeiinbie K3. TIpesensl nckaxxeHust GOpMbI U TIOJIOXKEHUs y3710B
KpuBOJIMHeHoro K2

11.TexHOMOTrMs MOCTPOEHUSI MaTPHULIbI YKECTKOCTU U30TmapameTpruueckux Ko.

12.YucnenHoe uHTerpupoBanue. Keagparypaslie ¢popmysbl ['aycca. Beibop Heo6X0arMOi TOUHOCTH
VIHTerPUPOBaHUS.

13.TTosiHOE, COKpaIllleHHOe, BLIDOPOYHOE UHTETPUPOBAHHE

14. ToUHOCTB U CXOLMMOCTb METO/,a KOHEUHBIX 3/1eMeHTOB. [IoHsATHe U orpefiesieHye TOUYHOCTH,
CXOJJMMOCTH Y YCTOMUMBOCTU YUCIEHHOI'O MeTo/a.

15.Ananu3 ommboK BerurcaeHud. Yucsio obycioBneHHOCTH MaTpur] CJTAY. 3aBUCHMOCTD UuC/Ia
00yC/IOBJIEHHOCTH OT Pa3/UYHbIX (haKTOPOB.

16.0umbku anmnpokcuManyi. CoBMecTHbIe 3/ieMeHThl. Kpurepuii oHOTHL.

17.HecoBmecTHbIe 37ieMeHThl. KycouHblil TecT AlipoHca.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orieHMBaHUs

TIPeBOCXOHO YpoBeHb 3HaHWH B 00beMe, TPEBBIMIAIOIIEM MPOrPaMMY TTO/ITOTOBKU

OTJINYHO YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TIPOrpaMMe TMO/ITOTOBKH, 6e3




OueHka Kpurtepuu oLieHUBaHUs

[6)111510]0):4

YpoBeHb 3HaHW B 06EMe, COOTBETCTBYIOLEM TIPOTPaMMe TMO/TOTOBKH.
OueHb XOpOLLO
[omy1iieHo HeCKOJIbKO HeCyI{eCTBeHHBIX OLTHO0K

YpoBeHb 3HaHUIA B 00bEMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.

XOPOILIO
Iormy1iieHo HeCKOMbKO HerpyObIX OO0k
MuHUMaNBEHO IOy CTUMBIN OBeHb 3HaHUH. Jlom €HO MHOI'O Her 6I:>IX
YOB/IETBOPUTETHHO AOTY yP flonym Py
OLIIHOKH.
YPpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. IMeny MecTo rpy0Obie
Hey/I0B/IETBOPUTE/TbHO
OLITHOKH.
OTcyTCTBME 3HAaHUM TEOpeTHUeCcKoro Mareprana. HeBo3MOXXHOCTE OLIeHUTh
I0X0 N
TMOJTHOTY 3HAHUI BC/IE/ICTBHE OTKa3a 00ydJaroiierocst OT OTBeTa
5.3.3 TunoBbie 3agaHusa (oueHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU

chopmupoBaHHocTH KommeTeHu [1K-2

1. XapakTrepu3oBaTb OCHOBHbIE BO3MOKHOCTH MPOrpaMMHOr0 KoMruiekca Jloroc
2. XapakTepu30BaTh MeTO/bI pellleHHs] CUCTeM JIMHEeHbIX YPaBHEeHUH B IPOrpaMMHOM KoMmirliekce JIo-roc

3. YucneHHoe uHTerpupoBanue. KeazpatypHbie popmMysibl I'aycca. Beibop Heo6X0quMol TOUHOCTH WH-
TerpupoBaHUsl.

4. Annpokcumauus reometpun. KpuBonuHelinsie K3. IIpefesnbl nckaykeHust HGOPMBbI U TIOTI0XKEHUS y3/10B
KpuBoJiMHeitHoro KO

5. TexHoJsoryst NOCTPOEHUSI MaTPULIBI )KECTKOCTH M30MapameTpuueckux K3.

6. 3ammcarth MOCTAaHOBKY KpPaeBOU 3aflauM /i/1sl IJIOCKOTO HAMPsDKEHHOTO COCTOSTHUSA (TIJIOCKOH fedopMa-1ivn)
B MepeMellleHHsIX.

7. 3anucaTb NpyUHLMI JlarpaHka Jjisl ciiyyasi IJI0CKON TeOpUM yIIpyroCcTy

8. 0O60cHOBaTH MPEMMYIIECTBA M HEIOCTATKU BaPUAI[MOHHBIX TTOCTAHOBOK Ha OCHOBE TIPUHIIUAIIOB JIa-TpaHkKa
u KactunbsiHo

9. OO6ocHOBaTh MpUMeHeHHe OUIMHEeHHO! anmpoKCUMAaLWH /1S 3a[jauil TEOPUU YIIPYTOCTH B TlepeMelre-HHUsIX
C TOUKU 3peHUs] IPUMeHeHuUs] KpUTepHsi IOJTHOTHI.

10. CdopmynvpoBaTb KpUTepHii OHOTHL. [ToKa3aTh 5KBUBa/TIEHTHOCTh a/IbTePHAaTUBHBIX ()OPMYJ/IUPOBOK B
BUJIE OZJHOTO U JBYX YTBEPXKJEHUI



5.3.4 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJIA OLIEHKH
copmupoBanHocTu KomnereHuu [1K-3

1. 3amnmcaTh OCHOBHOM anroputM MKD
2. 3amnucarb aaroOpyUTM BBIUMC/IEHUs MaTPULIbl XKeCTKOCTU U3onapaMmerpudeckoro K9
3. 3amnmcarh aArOpUTM BBIYMC/IEHUS BEKTOpA SKBUBAIEHTHBIX Y3/I0BLIX CUT OT 00BeMHON Harpy3Ku

4. 3amucarth aJTOPUTM BLIUMC/IEHHMS] BEKTOPA SKBUBAJIEHTHBIX Y3/I0BBIX CHJT OT MOBEPXHOCTHOHN Harpys3kH,
3aJJaHHOM B r100a/bHOM (0011]e) crCcTeMe KOOpZAMHAT.

5. 3amucaTb a/ITOPUTM BbIUMC/IEHHSI BEKTOPA SKBUBAJIEHTHBIX Y3/I0BBIX CHJ OT TOBEPXHOCTHOU HAarpy3KHy,
3a/JaHHOM B r100a7bHOM (0011Iel) CUCTeMe KOOP/MHAT.

6. 3amMcaTth a/TOPUTM BBIUMC/IEHUS] BEKTOPA SKBUBAIEHTHBIX Y3/I0BLIX CHJI OT TIOBEPXHOCTHOHN Harpy3KH,
3a/laHHOM B JIOKaJbHOM CHCTeMe KOOPAWHAT, CBsI3aHHOMW C rpaHULel.

7. CdopMynupoBaTh Criocob MOCTPOEHHUST M HYMEpAl[|K y3/I0B [ CEMeHCTBa UeThIPeXYTO/IbHBIX KOHEUHBIX
3JIeMeHTOB TIPOM3BOJILHOTO TOpsi/iKa JlarpaHxeBa ceMeiicTBa.

8. CdopmynupoBath criocob MOCTpOeHUs ¥ HyMepariiy y3/I0B /ISl CeMeCTBa TPeYTro/IbHbIX KOHEUHBIX
3J1eMeHTOB TIPOM3BOJILHOTO MOPsJKa

Kpurepuu oueHnBanus (oneHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepun oLieHUBaHUs

TIPEBOCXOHO YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMY TTOATOTOBKU

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH, 0e3

OTJINYHO
OIIUO0K

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.

OUYeHb XOPOLLO
[Homny1ieHo HEeCKOMBKO HeCyleCTBeHHbIX OIMO0K

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOL|EM TIPOrPaMMe TIOATOTOBKH.

XOpOILO

Homy1eHo HeCKOJIbKO HeTpyObIX OLIMO0K

MuHHMaNBHO [0y CTUMBIA YPOBEHb 3HaHUH. J]OMyIL{eHO MHOTO HerpyObIx
YJOB/IETBOPUTEIHHO Aoy P Honym By

OIIHOKH.

YpoBeHb 3HaHWI HI)Ke MUHUMaJIbHBIX TpeboBaHuil. ViMenu Mecto rpy6ble
Hey/J0B/IETBOPUTE/TLHO

OIIHOKH.

OTCcyTCTBHE 3HAHWH TeOPeTUYeCKOro MaTepuasia. HeBO3MOXKHOCTD OLIeHUTD
TIOXO

TIOTHOTY 3HAHUM BCJ/IE/ICTBHE OTKa3a 00yuarolierocsi OT OTBeTa




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. Nannarep Pruapy. MeTo/ KOHEUHBIX 3/1eMEHTOB : OCHOBBI / Tiep. € aHrj. B. M. KapTeenuviusuiu ; noz
pen. H. B. bannuyka. - M. : Mup, 1984. - 428 c. : un. - 2.40., 3 3K3.

2. O6pastioB VBan ®uurinoBud. MeTo/ KOHEUHBIX 3/IeMEHTOB B 3a/lauaX CTPOUTE/IbHON MeXaHUKH
JleTaTe/IbHBIX arapaToB : yueb. mocobue /ijisi CTyIeHTOB aBuall. CrieliaabHOCTel By30B. - M. : Bbicias
mkoja, 1985. - 391 c. - 1.10., 1 3k3.

[ornonHuTenbHas mureparypa:

1. 3enkeBuu O. MeTo/i KOHEUHBIX 37IEMEHTOB B TEXHHKE : Tiep. C aHrJ1. / iof peA. b. E. TTobeapu. - M. :
Mup, 1975. - 541 c. : un. - 2.70., 2 3K3.

2. Ctpenr I'unbept. Teopusi MeTOZla KOHEUHBIX 7IEMEHTOB / Tiep. ¢ aHr/1. B. V. AromkoBa [u ap.] ; mox
pen. I'. . Mapuyka. - M. : Mup, 1977. - 349 c. : un. - 1.73., 5 3K3.

3. Cerepimuny, Jlappu k. IIpyuMeHeHre MeTOja KOHEUHBIX 3/1eMeHTOB / miep. ¢ aHri. A. A. [Ilecrakosa ;
nof pea. b. E. TTobeapu. - M. : Mup, 1979. - 392 c. : un. - 1.80., 2 3K3.

4. Hoppu /1. BBeeHre B MeTO/, KOHEUHbIX 371eMeHTOB / riep. ¢ aHrJj1. I'. B. [lemugoBa, A. JI. YpBaHLieBa ;
nog pex. I'. 1. Mapuyka. - M. : Mup, 1981. - 304 c. : un. - 1.40., 4 5Kk3.

5. Pukapzc Ponang BpyHoBud. MeTo/ KOHEUHBIX 3/IeMEHTOB B TeOpHH 000/10U€eK U TIJIACTHH / PHK.
rnonuTexH. UH-T UM. A. 51. ITenwiie. - Pura : 3uHatHe, 1988. - 284 c. : un. - 1.20., 1 3K3.

6. ['osloBaHOB Anekcan/p ViBaHOBHY. BBesleHNe B MeTO/, KOHEUHBIX 3JIeMEHTOB CTaTUKU TOHKUX
obosiouek / AH CCCP, Kazas. ¢us., ®us.-texH. uH-T. - Kazansb : [6. u.], 1989. - 269 c. : un. - 1.10., 1 3K3.
7. Bacug3y KroHtupo. BapualvioHHbIe MeTO/bl B TEOPHUU YIIPYTOCTH Y TVIACTUYHOCTHU / Tiep. ¢ aHri. B. B.
KobGeneBa, A. I1. CetipansHa ; oz pea. H. B. Baauuyka. - M. : Mup, 1987. - 542 c. : un. - 50.00., 4 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIATUIAHBI):

1. http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm

ANSYS Help Bepcumu 15, 16, 17

2 http://www.emt.ru

3 http://www.fea.ru/

4. http://www.cae.ru/

5 http://mysopromat.ru/cgi-bin/yabb2/YaBB.pl?catselect=feaprogramms

6. Kanyctun C.A. MeTo/ B3BellIeHHbIX HEBSI30K pellieHus 3a/jau MeXaHUKM J1eOpMUpYyeMBbIX Teq U
TETUIONIPOBOAHOCTH: yuebHO-MeToAnuecKoe rmocobue. — Hwkuuii HoBropo: Hmwkeropojckuii
rocyauBepcuteT, 2010. — 60 c. (http://www.unn.ru/pages/e-library/methodmaterial/files/19.pdf).
7. Hexny K. MeTo/| KOHEUHBIX 3/IeMEHTOB, TepeB. ¢ ¢p. M.: Mup, 1976. 96 c.
(http://eqworld.ipmnet.ru/ru/library/books/Deklu1976ru.djvu).

7. MaTepHua/IbHO-TeXHHYECKoe ofecreyeHUe JUCLUILIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHbIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON
MpPOrpamMMO#, OCHalljeHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsl, KOMIIbIOTePaMH.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TeXHUKOU C



BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHTepHeT" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o HarpaBiIeHHUO
noArotoBku/crietanbHOCTU 15.03.03 - ITpukiiagHas MexaHuKa.

ABTtop(b1): CepreeB Osier AHaTO/Ib€BUY, KaHJUJaT TEXHUUECKUX HayK, JOLIEHT.
3aBenytomuii kadeapoii: IrymHoB JleoHuz AjleKCaHAPOBUY, JOKTOP (PU3MKO-MaTeMaTHUeCKuX HaykK.

[Tporpamma ofobpeHa Ha 3acefjaHuy MeToAndYeckoi Komuccru ot 02.12.2024, mpotokon Ne 5.
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