MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YUPEXJEHUE BBICIHEI'O OBPA3OBAHUSA
«HanuoHabHBIN UCCaeA0BATENbCKUN siAepHbId YHUBEpcUTEeT «MUDI»

CapoBckuii pU3NKO-TEXHUYECKUI HHCTUTYT -
¢bunmnan dpeaepanbHOro rocy1apcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOIO YUPEKICHUS BBICIIETO
oOpazoBanus «HammoHambHBIN HCCIIeIOBATEILCKHM siepHbIi yHUBepcuTeT «MUDU»
(Cap®THU HUSAAY MUDUN)

®U3NKO-TEXHUYECKHU ®AKYJIBTET

Kadenpa «TexHonorum cnenuuaaibHOr0 MAIIMHOCTPOCHH

YTBEPXJIAIO

lexkan @TD, unen xopp. PAH, 1.¢-M.H.
A.K. YepHbllieB

«_30 » wrons 2023r.

PABOYAS TIPOTPAMMA YYEBHOM JUCIHUATIIMHBI

MaTteMaTHueckoe MOJIeJIHPOBAHNE B 3apPATHON TeMAaTHKE

HAaMMCHOBAaHUEC JTUCITATIIMHBI

15.04.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE

HanpaBneHHe HoATOTOBKHU (CHeI_[I/IaJ'ILHOCTB) obecrneucHue MalIMHOCTPOUTCIIBHOT'O IMTPOU3BOJACTBA

KOHCTp}WIpOBaHI/IC N TCXHOJIOTUA OIIBITHOI'O

HanmenoBanue O6pa30BaTeJ'ILHOI71 nporpaMmal IIpOU3BOJACTBA

KBanuduxanus (cTeneHb) BEITYCKHUKA Marucrp
dopma o0yueHus OuHas
IIporpamma oro0peHa Ha 3aceganuu Kadeapsl 3aB. xageapoit TCM
npoTtokon Ne 9 ot 28.06.2023r. n.17.H. B.H. Xannees

«30 » wmrons 2023 r.

r. Capos, 2023 r.



[Iporpamma mepeyrBepkaeHa Ha 202 /202 y4eOHBI TOJ C WM3MCHCHHMSIMH B

COOTBETCTBUHM C CEMECTPOBBIMH y4eOHBIMU TUIaHAMU akajgemMuueckux rpynn OTO, OUTD nHa

202 /202 y4eOHBIN TO/.

3aeayromuii kadenpoit TCM n.1.4. B.H. Xannees

[Iporpamma mnepeyrBepxkaeHa Ha 202 /202 y4eOHBIH TOA C W3MEHEHUSMH B
COOTBETCTBUHM C CEMECTPOBBIMH yYeOHBIMU TIaHAMH akageMudeckux rpymnn OTO, OUTD na

202 /202 y4eOHBIHN TO/I.

3aeayromuii kadenpoit TCM n.1.4. B.H. Xannees

[Iporpamma nepeytBepskaeHa na 202 /202 y4eOHBIH TO ¢ U3MCHCHHUSIMHA B COOTBETCTBHH
C CEMEeCTpOBBIMM YYeOHBIMM IJJaHaMu akajgemuueckux rpynn OTO, DOUTD Ha

202 /202 y4eOHBIN TOJ.

3aBenyrommii kapeapoit TCM n.1.H. B.H. Xannees

[Iporpamma mnepeyrBepkaeHa Ha 202 /202 yueOHBIH TOA C M3MEHEHUSIMH B
cooTBeTcTBUM ¢ CemMecTpoBbIMM Yy4eOHBIMU IuTaHaMM akajgemuueckux rpynn OTO, GUTD Ha

202 /202 y4eOHBIH TOJI.

3aeayrommii kadenpoit TCM n.7.H. B.H. Xannees
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AHHOTANUA

Hucuuniuua “MaTeMaTudyeckoe MOJCIMPOBAHUE B 3apsSHOM TEeMaTHUKE OTHOCUTCS K
MUKy  JUCHHUIUIAH, HEOOXOMUMBIX JUISI  IMOATOTOBKM  MAarucTPOB  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKON HAMPABICHHOCTH B OOJACTH TEXHOJIOTHMH CHEIHAILHOTO MANIMHOCTPOSHUS
sanepHo-opyxkerHoro komiuiekca (IOK). ducuumnuua mpyUMeHsieT MaTEMaTUYECKUM ammapar K
OMHMCAHUIO U U3YYCHUIO0 (DU3MYECKHUX SBJICHHI HEIMHEWHOTO ae(OpMHpOBAHHS MATEpPHAIIOB,
AKKyMYJUPYs pa3pabOTKH OOIIETEXHUYECKUX U CICITUATBHBIX AUCITUILIHH.

1.  LEJM U 3AJAYM OCBOEHMS YYEBHOM JUCHUIIIAHBI

L]envio TpenogaBaHus JUCLHUILIMHBL “‘MaTemMaTH4ecKoe MOJEIMPOBAHUE B 3apsAHOU
TeMaTuke” sBJsieTcs (POPMUPOBAHHE Yy CTYACHTOB 3HAHUW B OLIEHKE NMPOYHOCTH KOHCTPYKIIMMA,
IIOJIyYEHHBIX II0 aIrOPUTMaM M MPOTPaMMHBIM CPEICTBAM BBIUYMCIHUTEIBHOIO KOMILIEKCA
ABAQUS.

3aoauei nuctMIUIMHBL ‘‘MaTteMaTHYecKoe MOJCIMPOBAHHWE B 3apsAIHOM TeMaTHKe
ABJIIETCS M3YyYEHHUE CTYJEHTAMU BBIYMCIUTENbHBIX METOJOB, KPUTEPUEB U YpaBHEHHUU MJis
onucaHus HarnpspkEHHO-nedopmupoBaHHblX cocTossHui (HZC) xoHCTpyKIui, MoaBEprHYyTHIX
CTaTUYECKUM, TUHAMHYECKUM, TETUIOBBIM M BUOPAIIMOHHBIM BO3/ICHCTBHSIM.

2. MECTO YYEBHOH JJUCIHUILINHBI B CTPYKTYPE OOII BO

JlaHHasi NUCUMIUIMHA TpeJHa3HaueHa JJid NPUOOPETEeHHsS HAaBBIKOB MaTE€MaTHYECKOIO
MOJIETTUPOBAHUS TEXHOJOTHYECKUX MPOLIECCOB, Oyaroapsi yemy o0ecreurBaeTcss BO3MOKHOCTh
ONTUMM3AIMM BCEX J3TanoB o00paboTku Jjetased W cOopku wm3znenuwil. JucuumiuHa
“MaremMaTnyeckoe MOJEIMpPOBAaHUE B  3apaJHOM  TemaTuke’  UMEEeT 3HAYUTEJIbHYIO
TEOPETUYECKYIO0 OCHOBY, BKIIIOYAIOIIYIO B ce0sl OOIIMPHBIN MaTemMaTndeckuil annapat. Hapsiny ¢
BOIIPOCAMM TEOPUH B JIAHHOM AMCLUMILIMHE PACCMATPHUBAIOTCS TaKKE BOIPOCHI MPAKTHUECKOTO
MCII0JIb30BaHUsI MaTEMATUYECKOTO aniapaTa B TEXHOJIOTHYECKOM ITPOLIECCE.

OtpacneBasi COCTaBISAIOMIas JAHHOW JMCHUIUIMHBI OOYCIIOBJIEHA CBSI3bIO C JAPYTUMH

TEXHOJOTMYECKMMH  JUCLUUIJIMHAMM ~ CHEIMAJIbHOCTH: OCHOBHBIMM  pa3/iejlaMH  BbICIIEH
MaTeMaTUKH (MaTeMaTMYeCKUW aHalu3, BbIcuIas anredpa, nuddepeHuuanbHble YpaBHEHUS U
T.A.), (U3UKH, TEXHOJOTMYECKUMH TMPOLECCAaMU  MAIIMHOCTPOUTEIbHBIX IMPOU3BOJICTB,
TEXHOJIOTHEH MAaIIMHOCTPOEHUS, IIEKTPOPUIUUECKUMU M IJIEKTPOXUMUYECKUMHU METOJaMU
00paboTKu.
PernonanpHast cocTaBistoniasi IUCHUILIMHBI 00YCIOBJICHA TEM, YTO MHCTHTYT PACIONOXEH B
3aKpHITOM aJMUHUCTPATUBHO—TEPPUTOPUAIIEHOM OOpa30BaHMM, OCHOBOW KOTOPOTO SIBIISETCS
KpymnHeliee mnpeanpustue oOopoHHoro 3HadeHuss — POSAI-BHUUDD, B cBsi3u ¢ ueMm
HANpaBJIEHHOCTh Yy4eOHOM TMOATOTOBKM CTYAEHTOB B paMKax JaHHOM JUCHUIUIMHBI B
3HAYUTENIbHON Mepe OIpenesseTcss NPakKTHUeCKUMU BONIPOCAMU MPUMEHEHUS] MaTeMaTHUYECKUX
METOJIOB JJI1 ONTUMU3ALNN TEXHOJOTHYECKHUX IMPOILIECCOB MOJYUYEHHUsI TIOBEPXHOCTEH CIIOKHOMN
bopMBI.

@enepanbHas COCTABIAIONIAs JAHHOW JUCIHMIUIMHBI OIpenensercss TpeOOBaHUAMHU
['ocymapcTBeHHOr0 00pa30BaTEIbHOIO CTaHJApTa MO CHEUUATBHOCTH, KOTOpas Uil OyTyHIux
CIEMAJINCTOB ONpPEAEIAET 3HAHUSI O METOAAX MAaTEMaTHYECKOIO0 MOAEINPOBAHNUS, SIBIISIOIINXCS
HEN30€KHON COCTABISIONIEH COBPEMEHHOTO IMTPOM3BOICTBEHHOTO MPOLIECCa.



1. ®OPMUPYEMBIE KOMIIETEHLHUU U IIJIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

YHuBepcaabHble 1 001enpodecCHOHATbHbIE KOMIIETEHIINN

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

KO,[[ 1 HAMMCHOBAHUEC MHAUKATOpa JOCTHXKCHUSA
KOMIICTCHII M

Oo0s13aTe/IbHBIE NPO(deccoHAIbHbIE KOMIETEHIMHN BbINYCKHUKOB M _HMHINKATOPLI

HX JOCTHKCHUSA

3agava I1J1 O0BbeKT M Kox n HanMeHOBaHHe Kox u HanmenoBanue
obJsacTh npo¢eccCuoHAILHOM HHAUKATOPA 10CTHIKECHUS
3HAHHSA KOMIIEeTeHIINH npogeccuoHaILHOM
KOMIIETEeHIIMH
Tun 3agaumn npodecCHOHAIBLHOM AeSITeJIbHOCTH: ClIeHAIbHBIN
[IpoBenenue ONBITHOE I1K-5.1 crmocoben 3-1IK-5.1 3HaTh METOUKY
pabort o MPOU3BOACTBO | OPUEHTUPOBATHCS B MIPOCKTUPOBAHUS
KOHCTPYKTOPCKO- SIICPHOTO 0COOEHHOCTAX CcHenHUaIbHBIX
TEXHOJIOTHICCKOM OPYKEUHOI0 | KOHCTPYKTOPCKO- TEXHOJOTMYECKHUX MPOLECCOB U
y o0ecreueHuto KOMIIJIEKca TEXHOJIOTHYECKOT0 pacyera uX SKOHOMUYECKOU
MaIlIMHOCTPOUTE o0ecrieyeHns OMBITHOTO | 3PHEKTUBHOCTH
bHBIX MPEATIPUATHS, V-IIK-5.1 ymeTs oneHuBarh
MIPOU3BOJCTB B TEXHOJIOTHISCKOM TEXHOJIOTMYECKHUE MTPOLIECCHI
COOTBETCTBUH C obecreueHNn HW3TCOTOBIICHHUS CIICIIHAIbHBIX
TpeOOBAHUSIMU U W3TOTOBJICHUS M3ACIUN | U3AEIHI
0COOCHHOCTSIMH CIIEIUAJIbHOT'O B-IIK-5.1 B1ageTs HaBBIKAMHA
HM3rOTOBJICHUS Ha3HAYCHMS, BBISIBIISITH | pa3paOOTKU TEXHOJIOTHYECKOM
156691 (5110505 BO3HHUKAIOIINE JIOKYMEHTallM1 Ha
CHCIUAIIFHOTO poOJIeMBbI U H3TOTOBJICHUE U3JCIIHI

Ha3Ha4YCHUs Ha
npeanpuatusx ['K
"Pocarom"

npeiaraTh MyTH UX
peueHus B
HECTaHIapTHBIX
CI/ITyaIII/IﬂX
Ocnosanue:

[TpodeccuonanbHpIi
cranaapt «40.031.
Chnenuanmct 1o
TEXHOJIOTUSIM
MexaH000pabaThIBAOII]
ero Mpou3BO/ICTBA B
MaIIMHOCTPOCHUI

CIICIUAaJIbHOT'O Ha3HAYCHU A




4. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIUATLIAHBI*

Ne
n/n

HaumenoBanmue pasgesa
/TeMBI TUCIHILINHBI

Ne Hegesnn

Bunsbl yueOHoii padoThI

Jlekuun

Mpakr. 3ausaTus/
CeMHHAPDI

JIab. padoTbl

CpPC

48

32

136

Texymmii KOHTPOJIb
(dopma)*

MaxkcumaJbHbIi 6aJ11
(cm. m. 6.3)

Cemectp Ne 1

Tema 1. Obwasa cmpykmypa
memooa KOHEUHbIX
anemenmos (MKD)

26

1.1

Merton xxecTkocTen u
METOJI II0JAaTINBOCTEN

10

1.2

DOopMUpOBaHUE MATPUIIBI
KECTKOCTH IIIOCKOTO
TPEYTOJBHOIO JIEMEHTA

2,3

YO

1.3

Komnusitiust MmaTpuiisi
JKECTKOCTHU BCel
KOHCTPYKIUU IIJIOCKOMN
3aJaun

PI'P

Tema 2. Aneopummbi
ewenus CJIAY

10

34

2.1

dopmMHpoOBaHHE
paspematoieit CJIAY ¢
y4E€TOM I'PAHUYHBIX
YCJIOBHM

5,6

10

2.2

Anroput™m pemenus CJIAY
MeroqoM ["aycca

3

2.3

Anroput™m pemenus CJIAY
METOJIOM KBaJIpaTHOTO
KOPHsI 110 cXeéMe XaJIEKOTI0

8,9

YO

2.4

Anroput™m pemienus CJIAY
metoaoM ["aycca-3eiiaens

10

KonTp.




Bunsi yueoHoii padoThI

Ne Mpaxkr. 3ausaTus/
n/n Hz/‘fel\:qe::(;l;ac}:::/leﬂ?]j::::? ! Ne Henean et CCMUHAPR 1a0- padomnt e Texywmmii KOHTPOJIbL MaxkcHMaIbHbIH 6211
8 32 136 (popma)* (cm. m. 6.3)
3 |Tema 3. Ocecummempuunas 10 4 28
saoaua TY
3.1 {Yucaennoe
Qg epeHpoBanme B 11 4 10
MKD
3.2 |Pa3zmenenne  KECTKOCTHBIX
apaMeTpoB B MX| 12,13 4 2 8 YO 3
2JIEMEHTa
3.3 |[Marpunia mnpeobpazoBaHus
KOOPJIMHAT B 000JIOYEUHOM 14 2 2 10 13 6
AJICMEHTE
4 |Tema 4. KO ons
npOCMpancmeeHHou 4 2 8
000J104eyHOU KOHCMPYKYUU
4.1 |AnropuTM BBIYUCIIEHUS
MaTpPHIBI )KECTKOCTU 15, 16 4 2 8 Konrp. 9
CTEP’KHEBOTO
IpOCTpaHcTBeHHOro KO
Bcero 3a cemecTp 45
IIpome:xxyTounas arrecTanus 50
OK3aMeH
ITocemaemocThb 5
Hroro: 100
Cemectp Ne 2




Bunsi yueoHoii padoThI

1;]7‘:1 HaumenoBanmue pasaesa Ne Heeun ) pro— Hpizc;;[ ?:pﬁ;ua/ J1a. pacors: cpC “ _
/TeMbl JUCHMIIJINHBI Texyummii KOHTPOIb MakcuMaabHblii 0aJ11
48 32 136 (popma)* (em. 1. 6.3)
5 |Tema 5. llpakmuueckoe
16 16 40
oceoenue 111111 ABAQUS
5.1 |Anroputm BBIYMCIICHHS
MaTpHIIbI KECTKOCTH 1,2 2 9 5 vO 5
CTEPKHEBOTO
npoctpaHcTBeHHoro K9
5.2 |Matpuna KECTKOCTHU
TeTpadApaIbHOTO KD 3,4 2 2 5 13 5
00béMHOM 3anaun TY
5.3 |[Ipuanun  popmupoBanus
miecturpasioro KO u3 5,6 2 2 ) KonTp. )
TETPA3PaIbHBIX.
5.4 |YucnenHoe
uHTerpuposanue B MKO 78 2 2 ° YO >
5.5 |Marpunia npeoOpa3oBaHus
KOOpJAWHAT JUTSl 3JIEMEHTOB 9,10 2 2 5 13 5
CTEPKHEBOW KOHCTPYKLIUU
5.6 |Oynkunu (bopMbl,
annpOKCUMHUPYIOIIUE 11,12 2 2 5 Tect 5
nepemenieHust BHytpu K9
5.7 |M3omapamerpuueckue KO
IS ocecummerpuunoi| 13,14 2 2 5 YO 5
3agaun TY
5.8 |Anaroputm _ BEIMHCICHUA 15,16 2 2 5 PIP 10
HanpspbkeHui B KO
Bcero 3a cemecTp 45
DK3aMeH 50

HpOMe)KyTO'—IHaH aTTecrauusa

8




Bunsi yueoHoii padoThI

No
- HaumenoBaHue pasaea Mpakr. 3ansTus/
n/n pasit Ne Hegenn Jletcunn CeMHHAPBI J1ad. pagoret CPC . "
/TeMBbI JAUCHUITIJIMNHBI Texyummii KOHTPOIb MakcuMaJbHbI 6aJuT
%
48 32 136 (bopma) (em. 1. 6.3)
IMocemaemocTb 5
Hroro: 100

*CokpalieHne HanMeHOBaHM# (opM Tekyiero, py0e;KHOro u MPoOMeKyTOYHOr0 KOHTPOJIS:

YO — ycrHBII onpoc

KouTp. — KoHTpONBHAs paboTa

TecT — TecTupoBaHue (MMCHBMEHHBIN OIPOC)
3 — nomarHee 3aanue
PI'P — pacueTHo-rpaduyeckas padora
J/3a4/3¢0 — 3Kk3amMen/3a4eT/3a4eT ¢ OLEHKOM M Jp.




4.2. Copepsxkanue IMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jiesaM (TeMaMm)

JIEKIHOHHBIN KypC

HaumenoBanmue pasaesia
/TeMBbl TUCIUTLINHBI

Conep:xanue

Cemectp 1

Tema 1. O0masi CTpyKTYpa

MeTO0/1a KOHeYHbIX 3j1eMeHToB (MKD)

MeTton )KE€CTKOCTEH U METOI
HOIATIINBOCTEN

Meron KEeCTKOCTEH M METOJ MoJaTIuBOCTE. PopMHpOBaHHE
MaTpulbl KECTKOCTU IUIOCKOTO TPEYrOJIbHOIO  3JIEMEHTA.
Komnumsiuus maTpuubl )KECTKOCTA BCEM KOHCTPYKLHMH TUIOCKOM
3a/1a4ul.

1.2 |®opmupoBanue matpunpl  |Popmuposanue pazpematommeid CJIAY ¢ yaéToM rpaHHYHBIX
)KECTKOCTH ILIOCKOTO ycnoBuil. Martpuia xéctkoctu TerpasapaibHoro KO o0nEémMHON
TPEYroJIbHOI'O JIEMEHTA 3agaun TY. [Ipuanun ¢popmupoBanus mecturpanHoro KD u3

TETPA3APaIbHBIX

1.3 |KoMnuisust MaTpHIibl ANTOpUTM BBIYHUCICHUS MATPHUIBI KECTKOCTU CTEPHKHEBOTO
XKECTKOCTHU BCel npoctparcTBeHHOro KD. Marpuua npeoOpa3oBaHus KOOPAHHAT
KOHCTPYKLIUHU IJIOCKOM JUISL 3JIEMEHTOB CTEPKHEBOM KOHCTPYKIIMU
3aJ1a41

2 |Tema 2. Anzopummot pewrenus CJIAY

2.1 |DopmupoBaHue [Mpunuunst popmupoBanus pazpemaromeit CJIAY ¢ yuérom
pazpematomeit CJIAY ¢ IPaHUYHbBIX YCIIOBUH
y4€TOM I'PAaHUYHBIX YCIOBUUI

2.2 |Anroputm pemenust CJIAY | Anroputm pemenust CJIAY meronom INaycca.

MeronoM ['aycca

2.3 |Anroputm pemenust CJIAY | AnroputMm pemenust CJIAY MeTo1oM KBaapaTHOTO KOPHS O
METOJIOM KBaJpaTHOTO cxeme Xaneukoro.

KOpHs 10 cXeMe XaJeKoro

2.4 |Anroputm pemenust CJIAY|Anroputm pemenust CJIAY meronom I'aycca- 3elinens.
MeroaoMm ["aycca-3einens

3 |Tema 3. Ocecummempuunas 3aoava TY

3.1 |Yucnennoe OyHKIMK GOPMBI, anMPOKCUMHUPYIOIIUE NepeMEIeH!s] BHYTpU
nudepeHumpoBanme B|KD. U3onapamerpuueckue KO nns ocecumMerpuyHoOM 3amauu
MK3 TY. UYucnennoe wunHterpupoBanne B MKD. YucnenHoe

muddepennuporanue B MKD

3.2 |Pa3nenenne  xeCTKOCTHBIX |3a/laHH€ TUIIOB JKECTKOCTH M UX 3JIEMEHTOB. /lManoroBoe oKHO
I1apamMeTpoB B MX|«XKecTkocTh 351€MeHTOB». POPMUPOBAHUE TUIIOB JKECTKOCTH.
JJIEMEHTa YnakoBKa pacueTHOM CXEMBI.

3.3 [Marpuna npeoOpa3oBanus|[Ipennaznauenue MaTpPHULIbI npeoOpa3oBaHuil, ee
KOOpIUHAT B 000104euyHOM [Kod(dduunentel. Tpanchopmanuss snemeHta. JIBymepHas
JJIEMEHTE MmaTpulla. EnuHuuHas MaTtpuna: Macmrad Mo TOpHU30HTAIH,

OTpakeHHe, IOBOPOT, HAKJIOH, IMepeMelleHue. TpexmepHas
MaTpHuLa

4 |Tema 4. K3 ona npocmpancmeennoii 060104e4H0l KOHCMPYKUUU

4.1 |AnropuT™ BBIYUCICHUS N3yuenne mnpenponeccopa kommiekca. Iloctpoenne KOM

MaTpPHULBI )KECTKOCTH

IJIOCKUX U 00BEMHBIX.

CTCPAKHEBOTO [TocTpoeHHe  NPOCTPAHCTBEHHBIX  CTEPkKHEBBIX  KOM.
npoctpancTeentoro K9 [ToCTpOEHKE MPOCTPAHCTBEHHBIX CTEPXKHEBBIX KOM.
Cemectp 2

10




Tema 5. IlIpaxkmuueckoe oceéoenue INTIIT ABAQUS

5.1 |Anroputm BBIYUCIICHUS | Y paBHEHHE COCTOSIHUS 00BeMHOTO Tena. PaboTa, coBepmiaemas
MaTpHUIbI KECTKOCTU Y3JIOBBIMH CUJIAMH.
CTEPKHEBOTO
npoctpancTBeHHoro K9

5.2 {Marpunua xéctkocTr|Martpuna ecTkocTu Terpajapa. OnpenenacHue nepeMenieHu
TETpas3ApajbHOIo K3 |koneunsIx smemenTOB.

00bEMHOM 3amauu TY

5.3 (llpuamun  dopmupoBaHus|AHAJIM3 MATPHUIBI JKECTKOCTH TEeTpadapa. Onpenenenne
urecturpanioro K9 u3|pepemernenuii KOHEUHBIX 2IEMEHTOB.
TeTpadIpalbHBIX.

5.4 |Yucnennoe uHTerpupoBanue|OnpenencHiue (QyHKIHOHANIA dYepe3 MPSMOIMHEHHBIC 3BEHBS

B MKD

JoMaHoOM JmHHMU. MeTton pemicHuda 3ada4  4YHCJICHHOI'O

HHTCIPHUPOBAHUA C IPUMCHCHUEM I'COMCTPHUUCCKUX MCTOA0B

5.5 |Matpuna mnpeoOpa3oBanus|BelpakeHne  y37IOBBIX  HEpPEMEIICHHM  4Yepe3  MaTpHIlbl
KOOPAMHAT JUISL DJICMEHTOB| edhopMaluii 1 MaTPUII YIIPYTOCTH
CTEpKHEBOM KOHCTPYKIUU

5.6 |®yHkiun ¢dopwmbl, | BeipaskeHue — y3NOBBIX — MEpeMEIIeHUN  4epe3  MaTpHUIIbI
alllPpOKCUMHUPYIOIINE nebopManuii ¥ MaTpUIBl yINPYyrocTd. AHAIW3 KOHEYHO-
nepemeienns BHYTpH K3 | nasp0ctH0r0 MeTona Ditiiepa B BapHaLOHHOM HCUHCIIEHUHI

5.7 |U3onapamerpuueckue KO |YpaBHeHue cocTossHus oObeMHOro tena. Pabota, coBepiiaemas
TUISE OCECUMMETPUYHON | y3710BBIMH CHIIAMH
3amaun TY

5.8 |Anroputm BbIuMclieHMs |Onpe/ielieHue HaNpssKeHUsT B YIPYroM  CIUIOUIHOM — cpene

HanpspkeHuit B KO

METOI0M KOHEYHO-3JIEMEHTHOI0 01X0/1a. Be16op pyHKImit 11s
OIpeeNIEHUs IEPEMELICHUI BHYTPU Ka)KI0r0 2JIEMEHTa

I[IpakTHyeckue 3aHATUA

HaumeHoBaHue pasaeJia

Ne Conep:xanue
/TeMbl JUCIHUILIHHDI
Cemectp 1
1 |Tema 1. O6wan cmpykmypa memooda Koneunwvix nemenmos (MKJ)
1.2 |®@opmupoBanue matpuilel  |Ha 3aHsATHN paccMaTpUBAIOTCS METOJ KECTKOCTEH U METOJ]

JKECTKOCTH IIIOCKOTO
TPEYTrOIBHOI'0 3JIEMEHTA

MOJATIMBOCTEN. AHATM3UPYETCs TUIOCKas 3a7a4a TEOPUU
YOPYTOCTH.

1.3 |KoMnuisanust MaTpuiibl OnpenenstoTcs: HanpsHKEHUS B YIPYrol CIUIOIIHOM cpene
XKECTKOCTHU Beel METOJIOM KOHEYHO-3JIEMEHTHOT0 noaxoaa. [IponsBoaurcs
KOHCTPYKLUH IIOCKOMI BBIOOp (PYHKLUH 1715 ONpe/IeIeHUs] IepEeMELICHUI BHYTPH
3aJ1a4u KQXKJOr0 JIEMEHTA.

2 |Tema 2. Anzopummot peuwrenun CJIIAY

2.2 |Anroputwm pemienust CJIAY |Ananu3 ycnoBuil ans obecriedeHHs] BO3MOXKHOCTH PELICHHS
MeTozioM ["aycca 3ajady 1o Teopuu ynpyroctu. CocTaBleHHE YpaBHEHMM

paBHOBeCHsI Ul KaXXIOr0 KOHEYHOI'O y3Jla paccMaTpuBaeMoil
KOHCTpYKLUHU. PelieHne cucteM JIMHEHHBIX aiaredpanyvyecKux
ypaBHeHUl MetosioM ["aycca.

2.3 |Anroputwm pemenust CJIAY |Ananu3 ycnoBuid At oOecriedeHrs: BOSMOXXHOCTH PEIICHHs 3a/l

METOJIOM KBaJPaTHOTO

no teopun ynpyroctu. CocTaBieHue ypaBHEHUM paBHOBECHUS ]I
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KOpHs 110 cxeMe XaJenKoro

KQXKJIOTO KOHEYHOTO Yy3ja paccMaTpuBaeMOM KOHCTPYKIIK
Pemenue CJIAY wMeToOoM KBaJpaTHOTO KOPHS IO CX€

XaJIeKoro.

2.4

Aunroput™m pemenust CJIAY
meroaom ["aycca-3einens

AHanu3 ycnoBuil uig oOecreueHUs: BO3MOXKHOCTH pEelIeHUs
3ajady 1o Teopuu ynpyroctd. CocTaBieHHME ypaBHEHUI
paBHOBecHsI Ul KaXXIOr0 KOHEYHOIO y3Jia paccMaTpuBaeMoil

KOHCTpyKUuu. Amnamusupyercs wmeron [aycca-3edgens —
UTEPAlMOHHBIA METOJ

3 |Tema 3. Ocecummempuunas 3aoaua TY

3.2 |Pa3nenenne  xectkocTHbIX |PemieHne  3amay  uyuciaeHHOro  AMQPQPEPEHUUUPOBAHUA  C
[1apaMeTpOB B M)K|mpumeHneHnem  reoMerpudeckux — MeronoB.  Iloctpoenue
AJIEMEHTA MIPOCTPAHCTBEHHBIX CTepKkHEBBIX KOM.

3.3 [Marpuna npeoOpazoBanus|I[loctpoeHre MaTpuibl >KECTKOCTH OOOJOYEYHOTO 3JIEMEHTa
KOOpAMHAT B 00OJIOYEYHOM |obmieii cHcTeMe KOOPIMHAT.
2JIEMEHTE

4 |Tema 4. K3 ona npocmpancmeennoii 000104e4H0ll KOHCMPYKYUU

4.1 [Anroput™ BBIYUCICHUS PaccmarpuBaercsi ypaBHEHHE COCTOSHHS OOBEMHOIO TeJa.
MaTpulbl )KECTKOCTH AHanu3upyetcst paboTa, coBepilaeMasi y3JI0BbIMH CUIIaMHU
CTEPKHEBOTO
rpoctpancTBeHHoro K9

Cemectp 2

5 |Tema 5. IIpakmuueckoe oceoenue IITIT ABAQUS

5.1 |Anroputm BbIuncieHus |PaccMaTpuBaeTcss ypaBHEHHE COCTOSHUSL OOBEMHOIO Tela.
MaTpHIibl KECTKOCTH AHanuzupyetcs paboTa, coBepiliaeMasi y3JI0BbIMU CUIIAMHU.
CTEPKHEBOTO
npoctpaHcTBeHHoro K9

5.2 (Marpuua KECTKOCTH | AHAIM3UPYETCS MaTPULA )KECTKOCTH TeTpasapa. OmnpenencHue
TETpa3/1pajbHOrO K3 |nepemernenuit KoHEUHBIX 2JIEMEHTOB.
00néMHOIT 3amaun TY

5.3 |lIpuamun  dopmupoBanusi| AHanu3 3akoHa ['yka [UIsi HW30TPOMHBIX MaTepuanoB C
urecturpansoro K9 wu3 MIPUMEHEHNEM MAaTPUYHOTO UCUHCIICHUS.
TETpadIpaibHBbIX.

5.4 [Yucnennoe unrerpupoBanue|Onpenenenne ¢GyHKIHUOHANTA Yepe3 MPSIMOJUHEHHBIE 3BEHBS
B8 MK5 JNIOMaHOH JIMHUM.

5.5 [Marpuna npeoOpa3oBanus|BeipaxeHne  y3J0BbIX  NEpeMEUICHUH  uyepe3  MaTpHIlbI
KOOpIMHAT IS 3JIEMEHTOB | nedhopMariuii 1 MaTPUIlhl YIIPYTOCTH.
CTEPKHEBOW KOHCTPYKLIUU

5.6 |®yHKIIMN (b opMbl, | AHanu3 KOHEYHO-Pa3HOCTHOI'O MeToaa Oiinepa B
AllIIPOKCUMHPYIOIIHC BapHallMOHHOM MCYHCIICHHUH.
nepemenienus: BHytpu KO

5.7 |NM3onapamerpuueckne KO |Pemenne ypaBHEHHS TEIIONPOBOJHOCTH METOJIOM KOHEUHBIX
JUTS OCECUMMETPUYHOMN | pasHOCTEH.
3agaun TY

5.8 |Anroputm BbIuMCIIeHHs | biiok-cxema nmomydenuss AUX 1is CTEpKHEBBIX CUCTEM.

HanpspkeHni B KO
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4.3. Ilepeuenn y4eOHO-MeTOIN41eCKOro o0ecnevyeHunst IS

CaAMOCTOAITEJILHOM PadOTHI CTYI€HTOB
- [lupymoB VY.I". Yucnennsie metoasl. —M: apoda, 2003. 221c
- 'ony6eB A.W. Yucnennsie metoasl. Yacts 1,2. — Capos. 2000. 171c.

5. OUEHOYHBIE CPEACTBA JJS1 TEKYIIETO  KOHTPOJISI
YCIEBAEMOCTH, IPOMEKYTOUYHOM ATTECTALIMM IO UTOT'AM OCBOEHMSI
JUCLMUIIIAHBI

@OoHA OIEHOYHBIX CPEACTB MO AWCHUIUIMHE O0ECIeYMBAET MPOBEPKY OCBOCHHS
IUIAHUPYEMBIX pe3yJabTaTOB oOOy4YeHHs (KOMIIETEHIIMH ¥ HX HWHAWKATOPOB) MOCPEICTBOM
MEPONPUATHH TEKYLIEro, pyOeHOIro ¥ MPOMEXYTOYHOTO KOHTPOJIS IO AUCLUIUINHE.

5.1. TacnopT (poHAA OLEHOUYHBIX CPEICTB MO JUCHMUIIIIMHE

Csa3p Mexay (opmupyeMbIMH KOMIIETEHIUSMU W (opMaMu KOHTPOJIS HX OCBOCHUS
Mpe/iCTaBjeHa B CIEAYIOLIeH Ta0nuiie:

Texymmi
. HNuaukaropsl
Ne Tembl 3aHATHI Komnerenuus KOHTPOJIb,
OCBOEHHUS
Heaes
Cemectp 1
Meton HKECTKOCTEH 1 METO]] 3-ITK-4.2 V0,2
MO/IaTINBOCTEH.
1 KoMmmumsimus: MaTpuiist
KECTKOCTHU BCel 3-11K-4.2 PIP. 4
KOHCTPYKIHUHU MJIOCKOMN V-1IK-4.2 ’
3aJ1a4uu
Anroput™m pewenus CJIAY 3-TIK-4.2 13,7
MeroqioM ["aycca
Anroput™m pemenus CJIAY 3-TIK-4.2
2 METOJIOM KBaJIpaTHOTO KOPHS ¥0,9
V-1IK-4.2
1o cxeme XaJelKoro
Anroputm pemenust CJIIAY 3-11K-4.2
o KonTtp., 10
Meroaom ["aycca-3einens [1K-4.2 V-I1K-4.2
Uucnennoe
muddepennmponanue B MKD 3-11K-4.2 Yo, 12
P copmmar 5" obanoncanon BIIK42 15,14
oopa 000J104€YHO V-IIK-4.2 )
JJIEMEHTE
AJNTOpUTM BBIYUCIIEHUS
MaTpPHUIIbI )KECTKOCTH 3-11K-4.2
4 CTEPKHEBOTO V-1IK-4.2 Konrp., 16
npocTpancTBeHHOro K9
I 3-11K-4.2 3
POMEKYTOYHAS aTTecTalus V-TTK-4.2 K3aMeH
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Cemectp 2

Anaroputm BBIUMCIICHUS
ManIELIBI KECTKOCTHU 3-11K-4.2
CTEP>KHEBOTO V-1IK-4.2 vo,2
B-I1K-4.2
npoctpancTBeHHoro K9
Matpuua KECTKOCTU 3-TIK-4.2
TETPa3APaIbHOTO K9 13,4
A V-11K-4.2
00BEMHOI 3amaun TY
[TpuHumn (dbopmupoBaHus 3-11K-4.2
mecturpanioro KO u3 V-I1K-4.2 Kontp., 6
TETPasApaibHbIX. B-I1K-4.2
UucieHHOe HWHTETPUPOBAHHUE 3-11K-4.2 vO. 8
B MKD V-11K-4.2 ’
Martpuna  mpeoOpazoBaHus 3-11K-4.2
KOOpPAMHAT Il 3JIEMEHTOB [1K-4.2 V-I1K-4.2 13, 10
CTepKHEBOM KOHCTPYKLIUU B-TIK-4.2
OyHKIMH bopmsl, 3-TIK-4.2
AnIpPOKCUMUPYIOIIHE Tecrt, 12
V-11K-4.2
nepemenieHus: BHyTpu KO
N3onapamerpuueckue KO mis 3-11K-4.2
0CECUMMETPUYHON 3a/1auu V-11K-4.2 YO, 14
TY B-I1K-4.2
Anroputm BBIYMCIICHUS 3-11K-4.2
HanpsbkeHui B KO V-11K-4.2 PI'P, 16
B-I1K-4.2
3-11K-4.2
IIpome:kyTouHas arTecTanus V-1IK-4.2 JK3aMeH
B-I1K-4.2

5.2. TunoBble KOHTPOJIbHBIE 32aAHUSI MJIM MHBIE MATEPHAJbI, HEOGXOAUMbIE JIsI ONEHKH
3HAHM, yYMeHMil, HABHIKOB H (WJIH) ONbITA [eSATEJbLHOCTH, XaPAKTEePHU3YKOIlHE 3ITAMNbI
(opMupoBaHus KOMIETEHINI B poLiecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl

5.2.1. IlpumepHBIe BONPOCHI K IK3aMeHY
dopma NpoMexyTOUHOro KOHTPOJIs — 3k3ameH: 50 6amoB B cootBeTcTBUU ¢ BPC.

IIpumepHBIe 3K3aMeHALIMOHHBIEC BOIIPOCHI

Kakue ycnoBus q0mKHBI OBITH BBIIIOJIHEHBI IPU petieHny 3aaauu TY?

®opmyra 0011Iero ypaBHEHUs paBHOBECHS JUISl BCE KOHCTPYKLIUU.

Uro Takoe IJ1aBHbIE LIEHTPAJIbHBIE OCU TONIEPEUHOT0 ceueHus OanKu?

Oyukuus Gopmbl nepeMenieHuit BHyTpu miaockoro KO.

OyHk1un GopMel TETpa’Ipa.

I'panuubl mpuMeHuMocTH MeTo10B petienns CJIAY u ux ocoGeHHOCTH.

Cpenu n3ydenssix pemenuii CJIAY, kakue MeToabl OTHOCATCS K UTEPALIMOHHBIM, a KaKUE K
psIMbIM?

No abkowdE

o

Urto Takoe coOCTBEHHAsI YaCTOTAa KOHCTPYKITUN?
9. Yro Takoe COOCTBEHHBIN BEKTOP PE30OHAHCHOM YaCTOTHI KOHCTPYKIIUU?
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10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

Jns nmnockoi 3agaun B KO cxeme y3en ¢ Homepom 100 xKECTKO 3aKperui€H, KaKue ypaBHEHHS B
CJIAY HeoO6XxoauMo MOJIEPHU3UPOBATH, U KaK 3TO C/eNaTh?

st 3-x mepHoit 3aauu B KO cxeme y3en ¢ HomepoM 100 KECTKO 3aKperiéH, Kakue ypaBHEHUsS
B CJIAY Heo0x0IMMO MOIEpPHU3UPOBATDH, U KaK 3TO CAENaTh?

Jl71st mpocTpaHCTBEHHOM cTepKHEBOM KOHCTpYKIMU B KD cxeme y3en ¢ Homepom 100 xéctko
3aKperuiéH, kakue ypaBHeHus B CJIAY Heo0X0auMO MOIEpHU3UPOBATH, U KaK ATO CIEIaTh?
KoMmoHeHThI BEeKTOPOB HANpsKEHUS U JehopMaIuu 151 OCECUMMETPUYHON 3a/1auH.

[ToueMy B 0OceCUMMETPUYHOMN 3a/jau€ BOZHUKAET HEOOXOIUMOCTh B YHCICHHOM
MHTETpUpPOBaHUM 10 00BEMY KD.

Onpenenenne nzonapamerpudeckux K9

I'unoresza Kupxroga-Jlssa.

Huddepennmanms komnonenT HJIC B mpoctpancTBeHHOM 0600uedyHOM KD.

Kakux 2 criocoba yuéra rpaHUYHBIX YCIOBUN UcHoab3yeTcs B Meroae KO

CkomnbKo cTernenel cB000AbI B TPEYTrOJIbHOM 000JI0YEYHOM dIIeMEHTE?

Pa3mepHOCTb MaTpHIIbl )KECTKOCTH 000JI0YEYHOI0 AJIeMEHTa?

W3 kakuX KOMIIOHEHT CKJIaJbIBAIOTCS COCTABIISIONINE HAMPSHKEHUS 711 000JI0UYEYHOTO
aneMeHTa’?

Buner ananusa 8 MKD

Ypasuenus, pewaemvie MKD ons 3a0ay:

CoNR~LNE

CTaTH4eCKOro aHaIn3a;

[IpoYHOCTHOTO TMHAMUYECKOTO aHAIU3a;
MonanpHbBII aHaTN3;

OTKJIMK HAa TApPMOHUYECKOE BO3ICHCTBHE;
CrniexTpaibHbIi aHAIN3;

OTKIIUK Ha CIy4alHYI0 BUOPAIHUIO;
AHanu3 ycTOMUYMBOCTH KOHCTPYKIIMIA;
dusznueckas HETUHEHHOCTD;
I'eomeTpuyeckass HETMHEMHOCTD.

10 VYcnoBre HaCTYIUIEHHs TEKYYECTH B YIIPYTO-IUIACTUYECKON 3a1a4e

5.2.2. IIpumepHBbIe KPUTEPUU OLICHUBAHUS KOMIIETECHIIMN (PE3yIbTaTOB):
B coorBercTBum ¢ BPC 3a 0TBeTHI Ha BOIIPOCH OMIIETa CTABATCS OaJUTbI:

- 1 Bompoc (Teoperudeckuii) — 15 6ammoB

- 2 Bompoc (TeopeTrnueckuii) — 15 6annos
- 3 Bompoc (mpaktudecknii) — 20 6asos.

Bcero crynent HabupaeT 50 6amioB. CyMMupys 0ajuibl, MOJy4eHHbIC 32 Pa0OTy B TEUCHHE CEMECTpa U

0aJuTbL, TOJyYEHHBIC HA SK3aMeHe, CTYICHT MOXeT HabpaTh MakcumMyM 100 OaisIoB U MOTYYHTH

OIICHKY, COTJIaCHO Ta0JHIle, IPUBEACHHOM B 11. 5.3.

5.2.3. IlpumepHBIe TeMBbI JOMALIHET 0 3aaHUSI

a) HUCXOJHBIC TAHHBIC JJId PCIICHUA 3aaaY 110 U3YYaCMbIM TCMaM Ha NPAKTUYCCKUX 3aHATHUAX,

0) JeTy4uii yCTHBIHN OMPOC CTYAEHTOB [0 MaTepraliaM U3y4eHHOM TeMbl (pa3zena);

OCHOBHBIE TEMBI TPAKTHYECKUX 3aHATHIA:

[Toctpoenne KOM koHCONMBHON O6aTKU pa3TMYHBIMU JIEMEHTAMU;
- 0aJI0YHBIN JIEMEHT;
- INIOCKUH JIEMEHT;
- 00BEMHBIN MIECTUTPAHHBIN AIIEMEHT;
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e Cpasuenue nons HAC nns pasnnunsix KO Monenei;

e HccnenoBanue TOYHOCTH PELIEHMS 3a/1a4M B 3aBUCUMOCTHU OT I'ycToThl KO ceTky;
e ll3ydeHne OTKIIMKA KOHCTPYKIIMI Ha ICUCTBUE TAPMOHUYECKON BUOpALIHH;

e [loctpoenne AUX KOHCTpYKIUM 114 pa3indHbix KOM,;

e l3yueHue noBeaeHUsSI KOHCTPYKIMN A1l PU3UUECKU HETMHEWHBIX MaTEPUAIOB,;

5.2.4. YueOHO-MeTOAMYECKOE 00ecniedeHHe CAaMOCTOATEeIbHOI padoThI CTY1CHTOB

1. Meroanyeckue peKOMEHIALMH [Tl BBITIOJIHEHHS TPAKTUYECKUX PadoT.
2. Marepuaisl ¢ pelIeHUsIMH 3a/1a4, TOJTy4YeHHbIE CTYIEHTAMU Ha MPAKTHUYECKUX 3aHATHIX

KonTponb camocrosiTenbHOl pabOThl CTYIEHTOB IPOBOJUTCS IyTeM IMPOBEPKH padoT,
MPEIIOKEHHBIX O0yUYaroIUMCsl Ul BBIIIOJIHEHUS B KadyecTBE NOMAIIHUX 3afaHuil. OJHUM U3
OCHOBHBIX BUJI0B KOHTpoJst CPC sBisiercs 3ammra WMHAUBUAYAIbHBIX  JIOMAIHUX  3aJaHHM,
SIBJIIOIIMXCSI MUHH ITPOEKTAMH B MPOCKTHO—OPUEHTUPOBAHHON TEXHOJIOTUU O0yUEHUSI.

5.2.4. HaumeHoOBaHHe OLIEHOYHOTO CPEACTBA

KAPTA DKCITEPHOM OLIEHKH 3AILMTEI UTOI'OBOM PABOTHI ITO JUCLIVITJIMHE
«MATEMATHUYECKOE MOJIEJINPOBAHVE B 3APSIJTHO TEMATUKE»
IIpencrasnena B @oHIE OLICHOYHBIX CPENCTB IO TUCLHUIUIMHE «MaTeMaTn4ecKkoe MOIEIUPOBAaHNE
B 3apSAJHON TEMATHKE»

5.3. IlIkaybI OlleHKH 00Pa30BaATEIbHBIX J0CTHKEHHI

PeliTuHroBass oOI€HKAa 3HAHWM  SABJISIETCS MHTETPAJBHBIM  IIOKA3aTelleM  KayecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHMM M HABBIKOB CTYJIEHTOB IO JUCUUIUIMHE U CKJIAbIBAETCS
U3 OLICHOK, MTOJIYYEHHBIX B XOJI€ TEKYIIETr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu.

Pe3ynbTaThl Tekymiero KOHTPOJISI M MPOMEXKYTOUHOM aTTeCTallud MOABOJATCS IO LIKaje
0aJIbHO-PEUTUHTOBON CHCTEMBI.

[IIkana Kaxa0ro KOHTPOJIILHOIO MEPONPUSTHS JIEKUT B Ipefenax oT 0 10 yCTaHOBIEHHOIO
MaKCUMaJIbHOTO 0ajuia BKIIOUUTENbHO. MITOroBas arrecranus no AUCHUILIMHE OLIEHUBAETCS 11O
100-0annpHOM 1IKaje U IpeACTaBiIsieT cO00i CyMMy 0alioB, 3apab0TaHHBIX CTYIEHTOM MpU
BBITIOJTHEHUH 33/1aHUN B paMKaX TEKYILEro U IPOMEXKYTOUYHOTO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUH CO CIAEAYIOIIEH IIKAIOM:

Cymma G6amtoB | Omenka mo 4-ex Ornenka TpebGoBaHUs K YPOBHIO OCBOEHUIO
0aJUIbHOM 1IKase ECTS y4eOHOM TUCHUIUIMHBI

O1eHKa «OTJIMYHOY BBICTABIISETCS
CTYIICHTY, €CITH OH TJIyOOKO U TPOYHO
YCBOMJI TPOTPaMMHBII MaTepHa,
MCUEPIBIBAIOIIE, TOCIEA0BATEIBHO,
90-100 5 — «omauunoy A 9YETKO M JIOTHYECKU CTPOIHO ero
U3J1araeT, yMeeT TECHO yBSI3bIBaTh
TEOPHIO C IPAKTUKOM, UCTIOIB3YET B
OTBETE MaTepual MOHOTpadudeckoit

JUTEPaTypHI.

85-89 B Or11eHKa «XOpOIIO» BBICTABISICTCS
4 — «xopowio» .

75-84 C CTYJIEHTY, €CJId OH TBEPO 3HAECT
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MaTepua, FPaMOTHO U IO CYLLECTBY

20-74 W3JIaract ero, He J0IycKas
D CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.
65-69 OneHka «yaI0BJIETBOPUTEILHO

BBICTaBJISIETCS CTY/ICHTY, €CJIM OH
HMMEET 3HAHUA TOJIBKO OCHOBHOTO

3_ MaTepHuaia, HO HE YCBOWJI €ro JAeTalleH,
JIOITyCKaeT HETOYHOCTH, HEIOCTATOYHO
paBWIbHbIE (POPMYITHPOBKH,
HApYUIEHUS JIOTUYECKOU
MIOCJIEIOBATEIBHOCTH B U3JI0KEHUU
IIPOrPAMMHOI0 MaTepuaa.

60-64 «Y0081emMEOPUMENILHOY E

O1neHka «HEy10BJIETBOPUTEIBLHO»
BBICTABJISICTCA CTYACHTY, KOTOpBIﬁ HE
3HAET 3HAYUTEIBHON YacTH
IIPOrpaMMHOTO MaTepuaa, JOMyCKaeT
Huske 60 2 - E cymecTBeHHble omuOku. Kak mpasuiio,
«HEY0081emB8opUMenbHOY OLIEHKA «HEYJIOBJICTBOPUTEIHHOY
CTaBUTCA CTyJIEHTaM, KOTOpPbIC HE
MOTYT IIPOJOJKUTH 00yueHue 6e3
JOTIOJTHUTEIBHBIX 3aHATHH IO

COOTBETCTBYIOUIEH JTUCIUIUIMHE.

6. YAEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUINIAHBI

OcHosnas numepamypa.
1. TIupymos VY.I'. Uucnennsie MeToasl. —M: npoda, 2003. 221c
2. Tony6eB A.U. Uucnennsie metoasl. Yacts 1,2. — Capos. 2000. 171c.

Jlononnumenvnaa numepamypa
1. Koraes B.II., MaxytoB H.A., I'ycenkoB A.Il. Pacuérsl aeTasieit MamivH Ha TPOYHOCTH U
JOJATOBEYHOCTh. — M.: MamuHoctpoenue, 1985.
2. baxsanos H.C., XKunkos H.IT. Ko6enpkor I'.M. Uncnennsie MmeTo sl - M: Hayka, 1987.
598c.

7 MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE YUYEBHOIA
JUCIHUATLITAHBI

1. TIporpammHoe obOecrieueHue u HHTepHET-pecypchl: omepanuoHHbie cuctembl Windows,
CTaHJIapTHBIE O(HUCHBIE MPOrPaMMBbI, MHTEPHET-PECYpChl, Mpe3eHTanuu B ¢opmate PpPL, maker
nporpamm ABAQUS.

2. Habop mpe3eHTaruii, 3k3aMeHAIMOHHBIE OMIIETHI, PACTIEUYaTKU C HCXOHBIMH JaHHBIMH IS
pelieHus 3a1a4, IaKaThl, yY9eOHUKN U METOIMYECKUE PEKOMEHAAINH 10 KYpPCY.

3. OcBoeHHe MUCHIUTIIMHBI YaCTHYHO MPOU3BOIUTCS Ha 0a3e yueOHBIX JJabopaTtopuii kKadeaps
TCM OT® B Capd®TU HUAY MUDU yuebHOTO KOpmyca 4 U B TPOU3BOJICTBCHHBIX TTOMEIICHUSIX
Kb-1 POAI-BHUNUD® (mnomaaka OcHoBHas). BreimonHeHWe mabopaTopHBIX padoT, a TaKkxke
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CaMOCTOSATEILHON PabOThI CTYACHTOB OCYIIIECTBIISIETCS Ha pabOuMX MecCTaxX, OCHaIeHHbIX DBM.
32[er KC MMPOBOJAATCA KOHCYJIbTAIIMU IO TCKYIIMM BOIIPpOCaM.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ha npaktuyeckux 3aHsATUAX 10 ‘“‘MaTemMaTHYecKOMY MOJCIHUPOBAHUIO B 3apsIHOMN
TEMaTUKe” CTYAEHThl OCBaMBalOT mporpammubiii komiuiekc ABAQUS, paspabareiBaeMblii
CHelHaTM3UPOBAaHHON (UPMOI MO BapuaHTy YKOPOUEHHON BepcHM AJisi OOYy4eHHs CTYACHTOB.
Komruiekc npeanasHaueH Aisi pemieHHsl 3a/ady ra30JMHAMUKU U MEXaHUKU JAe(popMHpyeMoro
TBepaoro tena. CTyAeHThl TakKe MPAKTUKYIOTCS B NPUMEHEHUM AHAIUTUYECKUX METOJAOB JUIsS
pelleHrs TMPaKTUYECKUX 3aJay YIPYroIuiacTU4eckoro aeGopMHpPOBaHHS THIOBBIX 3JIEMEHTOB
KOHCTpyKUui. IIpyu mpoBeneHUM NpakTUYECKUX 3aHATHH CTyIE€HTaM IPUBUBAIOTCS TaKKE HABBIKU
paboTel ¢ HAy4yHOW © Y4eOHO-METOAMYECKOH muTeparypoir. OOs3aTeNbHBIM  SBISICTCS
caMoCTosiITeNIbHasl paboTa CTYACHTOB JIOMa M B ayJUTOPHUU IOJ PYKOBOJCTBOM IIPETIOAaBaTes,
BBIIIOJTHEHUE HWHAMBUIYaAJIbHBIX 33JaHUN, T[IOCEIIEHUE MEXAYHApOAHBIX U BCEPOCCUMCKHX
KOH(epeHIHi.

9. METOANYECKHUE PEKOMEHJAIIUN CTYJAEHTAM 1o
OPI'AHM3 AU UBYYEHUA JUCHUIIJINHBI

MeToan4yeckne peKOMeH/ AN J1JIA NpenojaaBaTesis mo padore ¢ padodei nporpamMmoii

PaGouass mnporpamMMa AuCHUIUIMHBI ‘‘MaTeMaTHdyeckoe MOJAEIMPOBAHUE B 3apsAaHON
TEMAaTHKE” ONPENEISAET OCHOBHBIC HAPABICHUS METOAMKH TPENOIABAHNS JaHHOW JUCIIUILINHEL.

IIpenonaBarenb JOJKEH:

* XOpOIIO pa3dupaThCcs B MaTEMATHKE;

* 3HATh METOJIMKY MaTeMaTUYECKOT0 MOJEINPOBAHMUS;

* OCYLIECTBJIATH HAIPaBJICHHOCTb JWCUUIUIMHBI Ha pEIIeHHE BOMPOCOB 0a30BOTO MPEAIPUSITUS
(BHUND D).

VY4eOHO-TeMaTHUeCKUi IUIaH TIOCTPOEH TakuM oO0pa3oM, 4YTOObI NpaKTUYECKHE U
1a00paTOpHbIE 3aHATHS SIBISJIMCH OPraHUYHBIM MPOJODKEHHEM U JIONOJHEHHEM JIEKIIMOHHBIX
3aHATHA. Marepuan H31araeTcsi B CTPOTOM IOCIENOBAaTEIBHOCTH: OT OINPEACICHUS CBOWCTB
MaTepuaiga KOHCTPYKIMHM IOJA BO3JEHCTBHEM MPUIOKEHHBIX HArpy30K /0 KOHKPETHOIO
IPUMEHEHUSI pacueTHhIX METOAMK B pealbHbIX, HaubOoznee xapakrtepHbix 111 BHUNUD®
KOHCTpyKUUsAX. [IpakTrueckue 3aHATHS MPOBOAATCA B BUJAE PELICHHsS] KOHKPETHBIX BOIPOCOB U
3a7a4 M0 KaKIIOM TeEMeE.

MeTtoauyeckue yKkazaHus AJs CTyJ€HTOB
Memoouyeckue ykazanus K npaKmudeckum 3aHAmusam

Tema NpPaKTHUECKOTO 3aHATHUSA OIPENEISIETCS TEMOM MPENLIECTBYIOMIErO JIEKIHOHHOIO
3aHsATUS. [IoAr0TOBKA K MPAKTUYECKUM 3aHATHAM SBISIETCS Pa3/IeIoM CaMOCTOSTEIbHON paboThl. C
LENbI0 TOATOTOBKM K MPAKTUYECKUM 3aHATUSAM PEKOMEHAYeTcs OOpaTUTh BHUMAaHHE Ha
JIOTIOJTHUTENbHBIE BOTPOCHI, KOTOPHIE BBIJAIOTCS CTYJCHTaM B Hayalle y4eOHOIro ceMecTpa.

Memoouueckue ykazanus no op2aHu3ayuy camocmosamenrbHou pabomol

CamocTtosaTenbHas paboTa sBiIseTCsl 00s3aTENbHONM TMpPU  OCBOEHUM JIUCUUIUIMHBI U
Kypupyetcs npenojaBateneM. [IpakTukyroTcs ABe Pa3sHOBUIHOCTH CaMOCTOSTEIBHOW pPabOTHI:
JIOMAIIHSS TOATOTOBKA COOTBETCTBYIOIIMX PA3/esIOB 110 JUTEPATypHbIM UCTOYHUKAM U JIOMAIlIHUE
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pacueTtHbie paboThl. [IpoBepka nomaliHel MOArOTOBKU OCYIIECTBIISETCS IIyTEM OIpOca U IPOBEPKU
JoMaiHeil paboTsl COOTBETCTBEHHO.

ABTOp: noueHT kadgeapsl TuOM, kaHauaaT GU3HKO-MaTeMaTHYECKUX HayK, AradoHOB
Cepreii Koncrantunouu
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Penensent: Xannees B.H., mpodeccop, TOKTOp TeXHUUECKUX HAYK, TTIaBHBIA HAYYHBIN
corpyaauk Kb-1 POALl BHUNDD
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