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1. llesu u 3212494 AU CIUILIHHBI

Lenb u3ydeHust TUCHUILUIUHBL: - (POPMUPOBAHNE CUCTEMBI MPOPECCUOHATIBHBIX 3HAHUHN U
IPAKTUYECKUX HABBIKOB PELICHUS 33/1a4 MEXaHUKH TBEPAOTO Tena (MPUMEHUTEIBHO K
UHXCHEPHOMY aHAJIM3y KOHCTPYKUHUI J€TaTebHbIX allllapaToB) ¢ IOMOIIbIO METOA
KOHEYHBIX JJIEMEHTOB. 3a/1a4i U3y4eHUS JUCLHUILUIMHBL: - OCBOCHUE 3HAHUI U HABBIKOB
UCIIOJIb30BaHMS METO/1a KOHEYHBIX AJIEMEHTOB ITPU MTPOEKTUPOBAHUH KOHCTPYKIIMI
PAKETHO-KOCMHYECKON TEXHUKHU C IIOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI

METOda KOHCYHBIX 3JICMCHTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

1. [Ipumenenue nakera nporpamm MathCad a1 BBITIOJIHEHHSI MATEMAaTUYECKUX PACYETOB.

2. MarpuuHasi GopMyIHUpPOBKa COOTHOIIICHUI

TEOPUHU YIIPYTOCTH U CTPOUTEIHHOM

MEXaHUKH JIETaTeJbHBIX anmnapaTtoB. 3. OCHOBHbBIC MOHSTHUS BapUAIIMOHHBIX METOJIOB B
MEXaHUKE CIUTOIIHBIX cpell. 4. MaTpu4HbIil METO TEPEMEILICHHN I CTEPKHEBBIX
cucteM. 5. MeToJ KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTpYKUHii. 6. KoHeuHble
3JIEMEHTHI CIUIOIIHOM cpezpl. 7. UNCIEHHOE MHTETPUPOBAHUE B METO/I€ KOHEUHBIX
anemMeHTOB. 8. COOTHOLIEHUSI METOJ]a KOHEUHBIX 3JIEMEHTOB B 33/1a4aX IMHAMUKHU. 9.
Oco0eHHOCTH MTPAKTUYECKUX PACUETOB C UCTOIB30BAHUEM MTPOTPAMMHOTO KOMIIIEKCa

KOHEYHO-3J1eMeHTHOro anaini3a ANSYS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUITIJINHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIun)

[Tnanupyemblie pe3yabTaThl
oOyuenus no aucuurinae (3YHer)

OK-2 c1moco6HOCTBIO UCIIONB30BATh OA30BLIE
ITOJIOYKEHUSI MATEMATUKH, €CTECTBEHHBIX,
T'YMaHUTAPHBIX U DKOHOMUYECKUX HAYK IIPU
PCIICHNH COLMATBHBIX M MPO(ECCHOHATBHBIX 3139

3uare:Meton Hetorona (¢ynknuu Find, Minerr),
MeTOJ ceKymux ((pyHKIus root). DKCTpeMyM
(byHKIHH.

YMeTh:Pemars cucTeMbl TMHENHBIX U HETUHEHHBIX
anreOpanyecKux ypaBHECHHN

BJIaI[eTBZHpOFpaMMHO-BI:I‘-II/ICJ'II/ITCJ'IBHOBIM
komrIuiekcoM MathCad i BeITOTHEHUS
WH)XEHEPHBIX PACY€TOB

[TK-1 ctocobHOCTRIO paboTarh B MHGOPMAITHOHHO-
KOMMYHHUKAITMOHHOM MPOCTPAHCTBE, MPOBOJAUTH
TBEPAOTENILHOE KOMIIBIOTEPHOE MOZIEINPOBAHUE,

MPOYHOCTHBIC, JMHAMUYECKHUE U TETNIOBBIE PACUeThl

C UCIIOJIb30BAHUECM IMPOrpaMMHBIX CPCACTB 06HI€FO

Ha3HAuYCHUS

3HATh:XapaKTEPUCTUKU COBPEMEHHBIX
POrpaMMHBIX AKETOB, PEATU3YIOIINX METOA
KOHEYHBIX JJIEMEHTOB

YMGTBZMO,Z[eJII/IPOBaTB 3JICMCHTHI KOHCTp}/KHI/Iﬁ
JICTATCJIBHBIX allllaparoB € UCIIOJIb30BaAHUEM
OJHOMCPHBIX, INIOCKHUX U IPOCTPAHCTBCHHBIX
KOHCYHBIX 3JICMCHTOB

Brnasers:HaBbIKaMU (POPMUPOBAHHS MATPUUHBIX
YPaBHEHHI C MCIIOJIB30BAHUEM ITOAMATPULL U
BBIIIOJIHCHUEM MATPUYHBIX ONEPALAN

[1K-8 crnocoOHOCTHIO TPOBOJUTH MaTeMaTHYECKOE
MOJIEITMPOBAHUE pa3padbaTHIBAEMOTO H3EIHS U €TO
MOZICHCTEM C UCTIOJIb30BaHHEM METOJIOB CUCTEMHOTO
MO/IX0/Ia ¥ COBPEMEHHBIX IPOTPaMMHBIX IPOTYKTOB
IUIs1 IPOTHO3UPOBAHUS TTOBEICHUS, ONITUMHU3AINH U
u3y4deHus QyHKIMOHNPOBAHUS U3/ICIIHS B LIEJIOM, a
TaKXe €ro MOJCUCTEM C YY€TOM HCIIONIb3yEeMbIX

3HaTBZT€Op€TI/I‘{eCKI/I€ OCHOBBI ME€TOJa KOHCYHBIX
DJICMCHTOB

'YMeTh:pelaTth 3a4a4d HEIIMHEHHOTO
nehopMUPOBaHUS KOHTCPYKIIHH

BrianeTh:HaBbIKaMH 0OPMIICHHS HAYYHO-
TEXHUYECKUX 0TUETOB B cooTBeTcTBUU ¢ [ OCT




MaTepualioB, OXKUAACMbBIX PUCKOB U BO3MOXXHBIX
OTKa30B

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.07 Uudopmatuka 1 nporpaMMHpOBaHHE,
b.1.09 TeopeTnyeckast MexXaHuUKa,

b.1.14 ComnporuBiieHre MaTepuaios,

b.1.06 ®u3nka,

b.1.05.02 Maremarndeckuii aHain3

b.1.35 IIpounocts koHCTpyKLMi PKT,
b.1.42 BubponpoyHocTh KOHCTpYKIMH JIA,
/1B.1.03.01 Aunamuka koncTpykuui PKT

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

b.1.05.02 MaremMaTi4yeCcKUN aHaIn3

3HaTh MATPUYHYIO 3aIIMCh YPABHEHUH, ONIEpaLlUU C
MaTpULIaMHU

b.1.07 MUadopmaTrka 1 mporpaMMupoBaHHe

YMETh IPOrPaMMHUPOBATh, IPOBOJUTH TEXHUYECKHE
pacyeTsl ¢ IOMOUIBIO KOMIIBIOTEPA

b.1.06 ®uzuka

3HATHL OCHOBHEIE 3aKOHEI

b.1.09 TeopeTnyeckast MexaHuKa

3HaHnEe 00IIMX 3aKOHAX MEXAHUYECKOTO ABMKEHUSI
U B3aUMOJICHCTBUS MaTePUAIbHBIX TEJ

b.1.14 ConpoTtuBiieHrEe MaTepUaIoB

3HaHNUE METOAOB MHKEHEPHBIX PacuéTOB
KOHCTPYKIIMI Ha MMPOYHOCTH, )KECTKOCTh U
YCTOWYMBOCTD MIPHU OTHOBPEMEHHOM
YIOBJIETBOPEHUHU TPEOOBAHMI HAJIE)KHOCTH,

OKOHOMHNYHOCTH M JOJITOBCYHOCTHU

4. O0béM 1 BUIBI y4eOHOI padoThI

OO6mast TpyA0€eMKOCTh JUCHUILIUHBI COCTABIISIET 2 3.€., 72 4.

Pacnpenenenue no cemecrpam
N Bcero B Jacax
Brn yueonoii padoret 4acoB Homep cemectpa
6
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 72 72
Ayoumopnvie 3aHAmMUA: 32 32
Jlexumu (JI) 16 16
[IpaxkTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlaGoparopHsle paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 40 40
[ToaroroBka k 3a4eTy 15 15
BrinosnHeHrE KOHTPOJIBHBIX 3aJaHUN 25 25
But uToroBoro KOHTpoJis (3aueT, Aud.3a4yeT, SK3aMeH ) - 3a4er




5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pasjfena HaunmeHnoBanue pa3aenoB JUCIUIIIINHBI I10 BUJaM B 9acax
Bcero J| II3 | JIP
1 [Taket mporpamm MathCad 151 BBIIOJTHEHUST MaTEMaTHIECKUX ) ol 2 0
pacueToB
> MarpuuHas qlopMy.]II/IpOBKa COOTHOILICHUH TEOPUU YIIPYTOCTH U 4 2| 9 0
CTPOUTEIbHOM MEXaHUKHU JICTATEJIbHBIX aIlllapaToB
3 (OCHOBHBIE TOHSTHS BAPUALIMOHHBIX METOI0B B MEXaHUKE ) ) 0 0
CILIOLLIHBIX CPE
4  [MarpuuHbIil METOA MEPEMEILIEHUN ISl CTEPIKHEBBIX CUCTEM 4 2 2 0
5 |MeTrox KOHEYHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUI 4 2 2 0
6  |KoHeuHbIe 3JIEMEHTHI CIUIOIMIHON CPEeJIbI 4 2 2 0
7 [UucClieHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 3JIEMEHTOB 4 2| 2 0
8  |CoorHomIeHnsT METOAA KOHEYHBIX 3JIEMEHTOB B 3a7a4ax JUHAMUKU 4 2 2 0
Oco0eHHOCTH MPAKTUIECKUX PACUETOB C UCIIOIB30BAHUEM
9  |mporpaMMHOT0O KOMIUIEKCA KOHEYHO-3JIEMEHTHOIO aHAJIN3a 4 21 2 0
ANSYS
5.1. Jlekuuu
Ne Ne Kon-
exummlpassena HaumeHnoBaHue ninum Kparkoe coaepKaHue JEKIIMOHHOTO 3aHATUS BO
4acoB
1 ) Marpuynast opMyIHpPOBKa COOTHOIICHUN TEOPUH YIPYTOCTH U CTPOUTEITHHON )
MEXaHUKHU JICTATSIbHBIX arnapaTroB
2 3 |OcHOBHBIE MOHATHUS BApUALIMOHHBIX METO/IOB B MEXaHUKE CIUIOLIHBIX CPEJI
3 4 |MaTtpuuHblii METOZ NEPEMEIIEHUN JJIs1 CTEPKHEBBIX CUCTEM 2
4 5 |MeTrox KOHEUHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUU 2
5 6  |KoHeuHble 31€MEHTHI CIIOMIHON CPeJibl 2
6 7 [UucClIeHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 2JIEMEHTOB 2
7 8 |CooTHomeHns MeToda KOHSYHBIX 3JIEMEHTOB B 3ajJadax JUHAMUKU 2
3 9 OCcOOCHHOCTH MPAKTHYECKUX PACUETOB C UCTIOIB30BAHUEM MPOTPAMMHOTO )
KOMIIJIEKCa KOHEYHO-31eMeHTHOro anainn3a ANSY'S
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
No Ne Kon-
sansuspasicna HaunmeHnoBanue mim KpaTtkoe CoAep:KaHUe MPAKTHUECKOTO 3aHATHS, CEMUHApa BO
JacoB
1 1 OC00EHHOCTH UCTIOIB30BaHUS MPOTPAMMHO-BBIYHCIUTEILHOTO KOMITJIEKCA )
MathCad ripu BBITTOTHEHUN HHKEHEPHBIX PACYCTOB
) ) Kparkast xapakTepuCcTHKa U COCTAB MMAKETOB, PEATU3YIOLIUX METO KOHEUHBIX )
>JICMEHTOB
Pacuer pepMeHHON KOHCTPYKIIMU MAaTPUYHBIM METOZOM IEepEMELICHHH.
3 4 [[TocTpoeHHe reOMETPUUECKONS MOICNIA KOHCTPYKIMHU. CUCTEMBI KOOPIUHAT. 2
Martpuilsl y3JI0BBIX CHJI M cMeleHui. Pemmenne cucremsl ypaBHenuit MKDO.
4 5 |Pacder (hepMEHHON KOHCTPYKIIUU METOJIOM KOHEUHBIX JJIEMEHTOB. 2
5 6 MojienpoBaHue ¢ UCIIOJIb30BAHUEM TJIOCKUX M MPOCTPAHCTBEHHBIX KOHEUHBIX )
aeMeHTOB. OCOOCHHOCTH 3aKPEeTICHUS MOJICIIH.




6 7 MonenupoBaHue KOHCTPYKLUH clIokHOM popmbl. [Ipunokenne pacnpenenéHHONR )
Harpy3KH

7 8  |Onpenenenue cOOCTBEHHBIX POPM U YACTOT KOHCTPYKIIUU 2

] 9 Pacuer HanpspkeHUI B 000104Kax (MeMOpaHax 1 6akax) HarpyKeHHbIX 1
NTaBJICHAEM

9 9 Pacyer HanpspKeHUH B IUTACTUHE NIPU HATPEBE, HANIPSDKEHUH IUCKA IIPU €r0 1
BpAaIllCeHUH, IPOCTPAHCTBEHHOM (pepMBbI JIETaTEIbHOIO anmnapara

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bun pabotsl 1 conepkanue 3ajaHus

Crucok nureparypsl (C yKkazaHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

KoHTposibHOE 3aaHKe: pacuyeT pepMEeHHOM

Kupbstaos, /. B. Mathcad 13 HaubGonee

KOHCTPYKIIMM MaTPUYHBIM METOIOM nmosiH. pyk. /. B. Kupesaos. - CI16.: BXB- 5
repeMeIeHUN. [TetepOypr, 2006. - X,590 c. (c. 272-298)
KoHTposbHOE 3a1aHKE: ONpeAcIeHUE bacos, K. A. ANSYS Texkcrt cnipas.
K03 puIeHTa KOHIIEHTpAMK HanpsbkeHui |monb3oBatens K. A. bacos. - 2-e u3z., ctep. - 5
B IJIOCKOM JIeTalli C OTBEPCTUIMH, M.: IMK-IIpecc, 2012. - 639 c. un. (c. 556-
rajaTeas MU U BEITOUYKAMMU. 561)

Cerepnunn, JI. [Ix. [Ilpumenenne metona
MoroToBKa K 3a4eTy KOHEUHBIX 371eMeHTOB llep. ¢ anr. A. A. 15

[llectakona; [Ton pen. b. E. IToGenpu. - M.:

Mup, 1979. - 392 c. un.
KoHTpOJIbHOE 3a1aHHe: pacyer Cerepnungn, JI. JIx. [Ilpumenenue metona
[IPOCTPAHCTBEHHOM (hepMBblI JIeTaTeIbHOTO KOHEUHBIX JIEMEHTOB [lep. ¢ anr. A. A. 5
anmapata [IIectrakoBa; [Tox pen. b. E. ITo6enpu. - M.:

Mup, 1979. - 392 c. un. (c. 226-241)

. . |Cerepnung, JI. JIx. [Ipumenenue metona

KoHTposibHOE 3a/1aHKe: pacdeT (hepMeHHOM
KOHCTDYKIIH METOJOM KOHEUHBIX KOHEYHBIX 371eMeHTOB [lep. ¢ anmi. A. A. 5
sieMenToB B cpene ANSYS [lecrakora; [lox pex. b. E. [Tobenpu. - M.

Mup, 1979. - 392 c. un. (c. 212-218)
KoHTponbHOE 3a1anue: pacyeér
TEeMIIepaTypHbIX JedopManuil 1 Cerepnunp, JI. k. Ilpumenenune metona
HaIPSKEHUH B TUIOCKOM JIE€TAIM CIIOKHOM  |[KOHEUHBIX 1eMeHTOB [lep. ¢ anm. A. A. 5
¢dopmbl. Pacuér HanpsokEHHO - [ecrakosa; Ilox pexn. b. E. [To6enpu. - M.:
ne(OpMUPOBAHHOTO COCTOSIHUS BO Mup, 1979. - 392 c. un. (c. 218-226)
BpAILAIOILEMCS JVCKE.
6. UnHOBanMOHHBIE 00pa30BaTe/ibHbIC TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npoiiecce

Koin-Bo
W HHOBaOHHBIE (POPMBI Bup pabotst K
y4eOHBIX 3aHATHIMA (JL, 113, JIP) pATKOE oftcarie Ayl
4acoB
KOMHBIOTepHOeUMOI[eJ'II/IpOBaHI/Ie Mpaxrieckie PacueT peanbHbIX KOHCTPYKIIMH
U IPaKTUYECKUM aHaIU3 JIETETENbHBIX aNaparoB. AHAIN3 4
3aHATUS U CEMUHAPBI

[pe3yNbTaToB [pe3yNbTaToB
MeTos paboThl B MAJIBIX [IpakTyeckue Pacuer hepMeHHOI KOHCTPYKITUU 2




rpynmax

BAHATUSA U CCMUHAPBI

MaTpUIHBIM MCTOJAOM HepeMGH_IeHI/Iﬁ

Pa300p KOHKpeTHBIX cuTyaruii  |Jlekuun Pemienue 3anagy 6
KoMIiproTepHOE MOZIENMPOBaHHE MoaxTieckiie PacueT HanpspKeHHUH B 000JI09KaxX
Y IPAaKTUYECKUI aHAJIN3 P (MemOpaHax u 6akax) Harpy>KeHHBIX 2

[pE3yJIbTaTOB

BAHATUSA U CCMUHAPBI

J1aBJICHHUCM. Amnamms PE3YJIBTATOB.

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METO/AbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM MpoLecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIbTATOB HAYYHBIX I/ICCJ'Ie,ZLOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHo4HbIX cpeacTs (POC) nist npoBeeHNs TEKYIIEro KOHTPOJIA
yCIIeBAEMOCTH, IIPOMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOCHUS AMCUMILIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue Bun xonTpoOss N
Kontponupyemas komnerenius 3YHor A P o\ | NeNe 3amanuit
pa3AesoB IUCUUILIMHBI (BKJItOUYAsl TEKYLIUH)
Marpuunas [IK-1 ciocobHoCTRIO paboTarh B
OPMYJIUPOBKA nH(})OPMAITMOHHO-KOMMYHHUKAITHOHHOM
popmy 13 (popman Y ! Brinonuenue
COOTHOIIEHHUI TEOPUHU | IPOCTPAHCTBE, POBOJIUTH TBEPAOTEIHLHOE
KOHTposbHOrO | KoHTponbHOE
YIOPYTOCTH U KOMITBIOTEPHOE MOJICIIMPOBAHUE,
N 3aJ]aHUs B BUJIE 3ananue- 1
CTPOUTENIbHOM MIPOYHOCTHBIE, TUHAMUYECKHUE U TETJIOBbIE
pelenus 3aaa4u- 1
MEXaHUKH JIETATEIBHBIX |paCUEThI C UCIIOIH30BAHUEM MTPOTPAMMHBIX
anmnaparoB CPEICTB OOIIETO HA3HAYCHUS
IIK-1 croco6HOCTBIO paboTaTh B
WH(HOPMAITMOHHO-KOMMYHHUKAIIMOHHOM Mepornpusitue
MIPOCTPAHCTBE, IPOBOAUTH TBEPAOTEIBHOE | POMEKYTOYHOM BOIDOCHL K
Bce paznenbr KOMITBIOTEPHOE MOJCIMPOBAHUE, aTTeCTalliy B BUJIC 3aqup - 1-20
MIPOYHOCTHBIC, AMHAMUYECKHE U TEIIOBBIE [3a4eTa (MMChMEHHBIN Y
pacyeTsl ¢ UCIOJIb30BAHUEM MPOTPAMMHBIX 0mpoc)
CPEICTB OOIIETO HA3HAYCHUS
ITK-8 crmocoOHOCThIO TPOBOAMTH
MaTeMaTH4YeCKOE MOJCIMPOBAHNE
pa3pabaTbIBa€MOro U3JEIHs U €ro
MOJICUCTEM C UCIIOJIb30BAaHUEM METOJIOB
Meponpusitue
CHUCTEMHOTI'0 IIOJIX0/1a U COBPEMEHHBIX .
MIPOMEKYTOUHOM
MIPOTPaMMHBIX MTPOYKTOB JJIst Bompocs! k
Bce paznenbl aTTecTaluu B BUJIE
MPOTHO3WPOBAHUSI TTOBECHNS, .|3auery: 21-40
3a4yeTa (MMChMEHHBIN
ONTUMU3ALNU U U3YUEHUS onpoc)
(GYHKIIMOHUPOBAHUS U3/ENUS B LIEJIOM, a p
TaKXe €ro MOJICUCTEM C YUETOM
HCIIOJIb3yEMbIX MaTepraioB, OXKUIAEMbIX
PHUCKOB ¥ BO3MOKHBIX OTKa30B
OK-2 crtocoOHOCTBIO UCIIOJIB30BATh
N Brimonxenue
MarpuuHblii METO 0a30BbI€ MOJIOKEHHSI MATEMATHUKH,
. KOHTposbHOTO | KoHTponbHOE
nepeMenieHui s €CTECTBEHHBIX, T'YMAaHUTAPHBIX U
3a/1aHusl B BUJE 3a/1aHue-2
CTEP>)KHEBBIX CUCTEM SKOHOMHYECKUX HAYK IIPU pEIICHUN
perieHus 3a1a4n-2
COLIMATFHBIX U MPO(EeCCHOHATBHBIX 32124
Bce paznensl OK-2 cnocoOHOCTBIO HCTIOTIB30BATh Meponpusitue Bomnpocsl k




0a30BbI€ MOJOKEHUSI MAaTEMaTHKH, IIPOMEXYTOUHOU |3auery: 41-61
€CTECTBEHHBIX, TYMAHUTAPHBIX U aTTecTalliy B BUE
HSKOHOMHMYECKHUX HAyK MPH PEIICHUH  |3a4eTa (MUChMEHHBIN
COLIMAJILHBIX U MPO(eCcCCHOHATBHBIX 33134 OTIpoC)
[TK-8 cr1ocoOHOCTHIO TPOBOIUTH
MaTeMaTU4eCKOe MOJICTHPOBAHHE
pa3pabaThIBa€MOTO U3ICTHUS U €r0
MOJICUCTEM C UCTIOTB30BaHUEM METOIOB
CHUCTEMHOTO TIOAXO/a U COBPEMEHHBIX BrimonaeHue
Koneunslie aneMeHTHI MIPOrPaMMHBIX TPOAYKTOB JIJIs koHTponkHOTO | KOoHTponbHOE
CIUTOIITHOM Cpebl MTPOTHO3MPOBAHHMS TOBEICHUS, 3aJIaHUs B BUJIC 3aJlaHue-3
ONITUMU3AINU U U3yUEHUS pelieHus 3a1aun-3
(YHKIIMOHUPOBAHUS U3/ICINS B IIEJIOM, a
TaK)Ke ero MoJCUCTEM C Y4ETOM
HCIIOIB3YEeMBIX MaTePUaJIoB, OXKUIACMBIX
PHUCKOB U BO3MOXHBIX OTKa30B
[TK-1 cmocobHOCTRIO paboTarh B
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHOM
(bopwar Y 8 Brinonnenue
CooTHoOIIIEHUSsI METOIa | MPOCTPAHCTBE, MPOBOJUTH TBEPAOTEILHOE
koHTposbHOTO | KoHTponbHOE
KOHEYHBIX JICMCHTOB B KOMITEIOTEPHOE MOJICITUPOBAHHUE,
3aJJaHUs B BUJIE 3ananue-4
3a/auax IMHAMUKA | IPOYHOCTHBIC, JMHAMUYECKHUE U TETIOBBIC
pelenus 3a1a4u-4
pacueThl ¢ UCTIOIH30BAHUEM ITPOTPAMMHBIX
CPEICTB OOIIETO HA3HAYCHUS
ITK-8 crmocoOHOCThIO TPOBOAMTH
MaTeMaTHIeCKOE MOJICIIUPOBAHUE
a3zpabaTbhIBa€MOT0 U3/IEHS U €r0
OcoOenHoctu pasp 8
MOJICUCTEM C UCTIOIB30BAaHUEM METOJIOB
MPAKTHYECKUX PACYETOB
CHUCTEMHOT'0 TIOAXO0Aa U COBPEMEHHBIX Brinonnenue
C MCIIOJIb30BaHUEM
MIPOTPAMMHBIX TTPOTYKTOB JIJIS KoHTponbHOTO | KoHTpombHOE
MPOrPaMMHOTO
MIPOTHO3UPOBAHMSI TOBEICHUS, 3aJlaHuUs B BUJIE 3ajlaHue-5
KOMITJIEKCA KOHEYHO-
ONITUMU3AINN U U3yUEHUS pelIeHUs 3a/1auu-5
AIIEMEHTHOTO aHaJn3a
ANSYS (GYHKIIMOHUPOBAHUS U3ZENHUS B LIEJIOM, a
TaKXe ero MOJICHCTEM C YIETOM
UCIIONIb3YEMbIX MaTepUasoB, OXKUIAEMBIX
PHUCKOB U BO3MOXHBIX OTKa30B
7.2. Buabl KOHTPOJIsI, IPOLEAYPHI IPOBeIeHNsI, KPUTEPUH OLICHMBAHUS
Bun xoHTpOns [Ipoueayps! mpoBeeHHS U OIICHUBAHUS Kpurepun
p p YPPL TP OIICHUBAHUS

Meponpusitue
IIPOMEKYTOYHOU
arTecTalluu B BUIC
3a4yeTa (MMChbMEHHBIN
0TIpOC)

[IpomexyTouHas arTecTanus BKIOYAET B ceOs
UCbMEHHBIN onpoc. KoHTposbHOE MeponpusTue
MIPOMEKYTOYHON aTTeCTAllMU ITPOBOJSATCS BO BPEMS
caauu 3a4yeta. [Ipu oneHuBaHUM pE3yabTaTOB
MEPOIPUSITHSI UCIIONIb3YeTCs OaTIbHO-PEUTHHTOBAS
crcTeMa OLICHUBAaHUs PEe3yNbTaToB yueOHOMH
JeATeTLHOCTH 00yUaromuxcs (YTBepKAeHa IPUKA30M
pektopa ot 24.05.2019 . Ne 179). Ilpenogasarento
IPEIOCTaBIISETCS MIPaBo 3a/1aBaTh O0y4arOIIUMCS
JIOTIOJIHUTENBHBIE BOIIPOCHI B PAMKaX IIPOrpaMMBI
TUCHMIUIMHBL. [[MCEMEHHBIN onpoc U3 5 BOIPOCOB B
ounere. Bpems, orBeieHHOE Ha onpoc -40 MUHYT.
[IpaBuIIbHBII OTBET Ha BOIIPOC COOTBETCTBYET 8 OaJiam.
YacTHUUHO MPaBUIbHBIM OTBET COOTBETCTBYET 5 OalLTy.
HenpaBuiibHbIi OTBET Ha BOpoc cooTBETCTBYET 0

3a4TE€HO: pEUTUHT
00y4aromierocs mo
MUCIIAIUINHE OOJIbIIIE
niu paseH 60 %.

He 3auteno: peiiTunr
00y4aromierocs mo
nucuuIinae meuee 60
%




OaiutoB. MakcuMalIbHOE KOIUdecTBO 0auioB — 40.
MaxkcumaibHOE KOJTHYECTBO 0aJIIOB 32 MTPOMEKYTOUHYIO
arrectanuio — 40. BecoBoit koA PHUIIMEHT MEPOTTPUATHUS

- 40.

Brmonnenue

KOHTPOJIBHOTO 3a/ITaHHS

B BUJIE PELIEHUSA
3ammaun-1

KoHTposbHOE 3a1aHKe OCYIECTBISIETCS Ha TOCIIEAHEM
3aHITHU U3y4aeMbIX pa3zaeinos ¢ 1 no 2. CtyneHty
naercs 3a7aqa. 3ajjada COCTOUT U3 PACYETHOU U
rpadudeckoii yactu. Ha perienue 3aiaun orBogurcs 45

MUHYT. [Ipy onieHuBaHUM PE3yabTaTOB MEPOTIPUATHS
UCHONB3yeTCs OallIbHO-PEHTUHTOBAs CUCTEMa
OLICHUBAHUS PE3y/IbTAaTOB yUeOHO! eI TeIbHOCTH
oOyuaronuxcs (yTBepsKJIeHa IPUKa30M PEKTopa OT
24.05.2019 1. Ne 179). Kputepuu olleHUBaHUS peILICHUS
3aJjauyl: - pacyeT U rpauueckas 4acTh BHIITOTHEHbI
BEpHO — 12 0asioB; - pacyeT BBIIIOJHEH BEPHO,
rpaduueckas 4acTb UMeeT HeJoueTsl — 10 6amos; -
pacueT UMeeT HeJ04eThl, rpaduueckasi 4acTh BBIIOJIIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckast 4acTb UMEIOT
HeZ04eThl — 6 6aoB; - pacyeT U rpaduyeckas 4acTb
UMEIOT IpyOble 3amevyanus — 4 Gaina; - 3a1a4a He
BbINosHEHa — 0 6amtoB. MakcuManbHOE KOJTMYECTBO
6amtoB — 12. BecoBoii koaddurment meponpusitus - 12.

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MEPOIIPUITHE OOJIBIIIE
nu paseH 60 %.

He 3aureno: pedTuHr
oOyuJarorierocs 3a

MEpPOIPUATHE MEHEE
60 %

Brmoaaenne
KOHTPOJIBHOTO 3aJaHUS
B BHJIC pEIICHUS
3aJ1a4ym-2

KoHTponbHOE 3ajaHNe OCYILECTBIIETCS Ha MOCIEIHEM
3aHITUU U3y4aeMbIX pa3zienoB ¢ 3 no 4. CtyaeHty
naercs 3a7ava. 3ajjaqa COCTOUT U3 PACUETHON U
rpadudeckoit uactu. Ha pemenne 3agauu orBogutcs 45
MUHYT. [IpH1 o1leHHBaHUM PE3YIIBTATOB MEPOIPUATHS
WCTIONB3yeTCs OaITbHO-PEHTHHTOBAS CHCTEMA
OLIEHUBAaHUS PE3yJbTaTOB yUEOHOM NesTeTbHOCTH
oOyuaromuxcs (yTBepKaeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). Kputepun olleHUBaHUSI peLLICHHS
3aJlauyl: - pacueT u rpaduveckast 4acTh BHITOTHEHBI
BEpHO — 12 6aJsIoB; - pacyeT BBINOJIHEH BEPHO,
rpaduueckas yacTb UMeeT HepoueTsl — 10 0asios; -
pacyeT uMeeT HeJloUYeThl, rpaduieckas 4acTh BBIIOJHEHA
BEpHO — § 0aJUIOB; - pacyeT U rpaduyeckas 4acTb UMEIOT

HeJlo4YeThl — 6 06aJuIoB; - pacyeT U rpaduyeckas yacTb
UMEIOT TpyOble 3aMeuanus — 4 6aia; - 3aja4a He

BhInosiHeHa — 0 6atoB. MakcuManbHOE KOJTMYECTBO

6asnoB — 12. BecoBoii ko3 duument meponpusitus - 12.

3a4TeHO: PEUTHHT
oOyuarorierocs 3a
MEepOTpUsITHE OOJIbIIIE
vy paseH 60 %.

He 3auTeHo: pedTnHr
oOyuarorierocs 3a
MEpOIPUSATHE MEHEE
60 %

Brmoaaenue

KOHTPOJIBHOTO 3aJITaHUs

B BHJIC pEIICHUS
3agaun-3

KoHTponpHOE 3a/1aHNEe OCYIIECTBIISIETCS HA TIOCIEAHEM
3aHSATUM U3y4aeMbIX pa3aenoB ¢ S no 6. CtyaeHrty
JaeTcs 3a1a4a. 3ajiaua COCTOUT U3 pacueTHOH U
rpadudeckoit yactu. Ha pemenne 3agauu orBoautcs 45

MUHYT. [Ipy onleHuBaHUM PE3yaBTaTOB MEPOTIPUATHS
UCTIOJIb3yeTCs OaTbHO-PEUTHHIOBAs CUCTEMA
OLICHUBAHUS PE3YyNbTAaTOB yUeOHOU e TENIbHOCTH
oOyyaronuxcs (yTBEpKIeHa MPUKA30M PEKTopa OT
24.05.2019 1. Ne 179). Kpurtepuu olleHUBaHUS PELLICHUS
3aJlauu: - pacueT U rpaduueckas 4acTh BHIIIOIHEHbI
BEpHO — 12 GaIioB; - pacyeT BHIMOJIHEH BEPHO,
rpaduyeckas yacTb UMeeT HepoueTsl — 10 6asmios; -
pacyeT uMeeT Hel0YeThl, rpaduvecKast 4acTh BHIIIOTHEHA
BepHO — § 0aJIoB; - pacueT u rpaduyeckas 4acTb UMEIOT
HeJlo4YeThl — 6 6aJUIoB; - pacdeT U rpaduyeckas 4acTb

3a4TeHO: PEUTHHT
oOyyaromierocs 3a
MepONpUsITHE OOJIbIIIE
nu paseH 60 %.

He 3auTeHo: pedTuHr
oOyyaromierocs 3a
MEpPOTIPUSITHE MEHEE
60 %

HUMCIOT l"p)I6BIe 3aMeuyaHusa — 4 6anna; - 3aJa49a HC




BhITOTHEeHa — GaJIJIOB. MaxkcuMalibHOE KOJIUYECTBO
6amtoB — 12. BecoBoii ko3¢ duniuentT Mmeponpustus - 12.

Brmonnenue
KOHTPOJIBHOTO 3a/ITaHHS
B BUJIE PELIEHUSA
3amaun-4

KoHTponpHOE 3a1aHNE OCYIIECTBIIAECTCA Ha TOCIEAHEM
3aHATHU U3y4aeMbIX pa3zneinoB ¢ 7 no 8. CtyneHty
JaeTcs 3a4a4a. 3a/1a4a COCTOUT U3 PaCYETHON U
rpadudeckoii yactu. Ha perienue 3aiaun orBoaurcs 45
MUHYT. [Ipy onieHuBaHUM PE3yabTaTOB MEPOTIPUATHS
UCHONB3yeTCs OaJlIbHO-PEHTUHTOBAs CUCTEMA
OLICHUBAHUS PE3Yy/IbTaTOB yUeOHO! eI TeIbHOCTH
oOyuaronuxcs (yTBepskJIeHa IPUKa30M PEKTopa OT
24.05.2019 1. Ne 179). Kputepuu olieHUBaHUS pPeILICHUS
3aJja4yl: - pacyeT U rpaduueckas 4acTh BHIITOTHEHbI
BEpHO — 12 0asioB; - pacyeT BBIIIOJHEH BEPHO,
rpaduyueckas 4acTb UMeeT HeJjoueTsl — 10 6amios; -

HeZ04eThl — 6 6asoB; - pacyeT U rpaduyeckas 4acTb
UMEIOT IpyOble 3ameyanus — 4 6aia; - 3a1a4a He
BbINoTHEeHa — 0 6aoB. MakcumanbHOE KOJTHYECTBO
6amtoB — 12. BecoBoii koahdurment meponpusitus - 12.

pacueT UMECT HCAOYCTEI, rpaq)nqecxasf YaCTh BBIIIOJIHEHA
BCPHO — 8 63.J'IJ'IOB; - pacydeT u rpaqmqecxaﬁ 4aCTb UMCIOT

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MeponpusTHe OobIIe
nu paBeH 60 %.

He 3auTeHo: :pedTHHT
oOyuJarormierocs 3a
MEpONpUSTHE MEHEE
60 %

Brmomaenne
KOHTPOJIBHOTO 3aJJaHUs
B BUJIE PEIICHUSA
3aja4du-5

KoHTponpHOE 3a1aHne OCYLIECTBIIAETCS HA IOCIEAHEM
3aHATUU 10 pasneny 9. CTyneHTy gaeTcs 3a1ada. 3ajaada
COCTOUT M3 pacueTHOH U rpaduueckoil yactu. Ha
penienue 3agauu orBoautcs 45 munyT. [lpu oniennBanun
PE3yJIbTaTOB MEPONPUATHS UCHONb3YETCsl OalIIbHO-
PEUTHHIOBasI CUCTEMa OLIEHUBAaHUS PE3yJIbTaToOB
yueOHOIl fesTebHOCTH 00yuatomuxcs (YTBepkKaeHa
npuka3oM pextopa ot 24.05.2019 . Ne 179). Kpurepun
OLIEHUBAHMUS PELIeHUs 3a7a4ut: - pacueT U rpaduueckas
YacTh BBIIIOJHEHBI BEpHO — 12 GaioB; - pacuer

10 6anoB; - pacyeT UMeeT HeloueThl, Tpaduyeckas
4acTh BBIIIOJHEHA BEPHO — 8 0aJIOB; - pacyeT U
rpaduueckas yacTb UMEIOT HEA0UEThI — 6 OaIIIOoB; -
pacyer u rpaduyeckas 4acTb UMEIOT rpyOble 3aMeUaHHs
— 4 0anna; - 3aga4a He BoInoiaHeHa — 0 0aIoB.
MaxkcumanbpHOe KoaudecTBo 6amioB — 12. Becooit
KO3 PUIIEHT MepoTpusTHs - 12.

BBITIOJIHCH BEPHO, rpa(bnqecxaﬁ HaCTb UMCCT HCAOUYCTDI —|

3a4TeHO: PEUTHHT
o0yyaromierocs mo
TTUCITUTITMHE OOJIbIIe
vy paseH 60 %.

He 3auTeno: pedtnHr
o0yy4aromierocs mo
nucruiinae Meaee 60
%

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS

Bun xonTposs

Tunossle KOHTPOJIbHBIE

3aIaHus

MeponpusTre MpoOMeKyTOUHOM aTTecTalluy B BUJIE 3a4eTa (MMMChbMEHHBIN

onpoc)

Bomnpocs! k 3auety.doc

BrinonHeHe KOHTPOJIBHOTO 3a/IaHUS B BUE PEIICHUs 3a1a9u- |

KontponbsHoe 3aianue-1.doc

Brinonnenue KOHTPOJILHOT'O 3a/laHUA B BUAC PCHICHUA 3a1[aq14-2

KonTponbsHoe 3amanue-2.doc

Bremonnenue KOHTPOJIBHOI'O 3a/laHUA B BUAC PCIICHUA SaI[aLII/I-3

KonTponbHoe 3ananue-3.doc

Bremonnenue KOHTPOJIBHOI'O 3aJaHUs B BUAC PCILICHUA 38.,[[21‘-114—4

KonTponsHoe 3ananue-4.doc

Brmonnenne KOHTPOJIBHOI'O 3a/1aHKA B BUAC PCIICHUA SaI[aLII/I-S




| KonTponbHoe 3ananue-5.doc

8. YueOHo-MeTOnMYecKoe M HH(POPMaIUOHHOE O0ecTieYeHne TUCIUIINHBI

IleuaTHas yueOHO-MeTOAMYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. 3enkeBuy, O. Koneunsle anemenTsl 1 annpokcumanusa O. 3enkeBud, K.
Mopran; Ilep. ¢ anr. b. 1. KBacoga; Ilox pen. H. C. baxanosa. - M.: Mup, 1986. -
318 c. un.
2. Iyn, T. E. Ilpukianneie 4yucieHHbIE METOBI B (DU3UKE U TEXHUKE
ITepeBog c anri. C. FO. Cnasanosa; [Ton pea. C. I1. MepkypsbeBa. - M.: Boiciias
mkoja, 1990. - 254 c. u.
3. Cerepnung, JI. Ix. [IpumeHenre MeTo1a KOHEUHBIX Ay1eMeHTOB [lep. ¢
anr. A. A. lllecrakosa; [Tox pex. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
4. bacos, K. A. ANSYS Texkcr cnpas. nmons3oBarens K. A. bacos. - 2-¢
u3 ., crep. - M.: JIMK-IIpecc, 2012. - 639 c. ni.

0) OononHumenbHas IUumepamypa:

1. O6pasnog, . ®. Metoa KOHEUHBIX 3JIEMEHTOB B 3aj1a4ax
CTPOUTEIILHON MEXaHUKHU JIeTaTeIbHBIX anmnaparoB Yuel. mocooue i aBuall.
BY30B. - M.: Breicmias mikona, 1985. - 392 c. uin.

2. Puxapac, P. b. Meton KOHEUHBIX 3JIEMEHTOB B TEOPHUHU 000JIOUEK U
m1acTuH Prok. monuTexH. uH-T. - Pura: 3unartue, 1988. - 284 c. ui.

3. Ilymn, T. E. Pemenue unxkenepuoix 3anad Ha OBM Ilpaxr. pyk. T. E.
[ym; ITepeBon ¢ anrt. B. A. XoxpsikoBa; [Tog pen. B. b. Munocuesa. - M.: Mup,
1982. - 235 ¢. ni.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. Becrtnux IOVYpl'Y, "Maremarnueckoe MOAEIUPOBAHUE U
IporpaMMHpOBaHHE"
2.  Becrtnux IOYpI'Y, "Mamunoctpoenue"

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. BapuaHTbl KOHTPOJIBHBIX 3aJaHUI

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. BapuaHTbI KOHTPOJIbHBIX 33/ IAHUI

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Haumenosanue
Ne Brn peeypea s | bubnuorpagpuueckoe onrcanue
JUTEpaTyphbl AIIEKTPOHHOMN
bopme
T'onoBaHoB, A.J1. MeTo 1 KOHEYHBIX 2JIEMEHTOB B CTATUKE U
DJIEKTPOHHO- TMHAMUKE TOHKOCTEHHBIX KOHCTPYKIUHU. [ DIEKTPOHHBIN
1 OcHoBHas OoubamoreyHas pecypc] / A.W. Tonosanos, O.H. Tronenesa, A.D.
nTeparypa cucrema [[IurabytauHOB. — DNEeKTpoH. AaH. — M. : ®uzmariut, 2006.
uznarenscTBa Jlans — 389 ¢. — Pexum gocrtymna: http://e.lanbook.com/book/50293
— 3ar1. ¢ SKpaHa.




KoroBuu, A.B. Pemenne 3a1au TeoOpuu yupyrocTd METOJIOM
DJIEKTPOHHO- .
ononHuTenbHas [GHGIHOTeHAS KOHEUHBIX JIEMEHTOB. [ DneKTpoHHBIN pecypc] / A.B. KotoBuu,
2 N.B. CrankeBuu. — DnektpoH. gadn. — M. : MI'TY um. H.D.
nmuTepaTypa cucreMa i
snarensersa Jams baymana, 2012. — 106 c. — Pexxum nocrtyna:
A http://e.lanbook.com/book/52244 — 3arn. ¢ skpaHa.
Temuc, KO.M. Pacuet HanpsikeHHO-1e(hOPMUPOBAHHOTO
IJIEeKTPOHHO- COCTOSTHUSI KOHCTPYKLIUN METOZOM KOHEUHBIX JIEMEHTOB.
3 JlonoiHUTENbHAs [OMOIHOTEeUHAs [Onexrponnslii pecype] / FO.M. Temuc, X.X. A3meToB. —
niTeparypa crucTtema OnekTpoH. nad. — M. : MI'TY um. H.O. baymana, 2012. — 51
uznarenscTBa Jlans [c. — Pexxum mocrtyma: http://e.lanbook.com/book/52253 —
3amni. ¢ SKpaHa.

9. UuopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa3oBaTeJIbHOIO Mpouecca

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

s

Microsoft-Windows(6eccpouno)
Microsoft-Office(6eccpouno)
PTC-MathCAD(6eccpouno)

ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

Hepequb HCIIOJIb3YCMBIX I/IH(bOpMaIII/IOHHBIX CIIPABOYHBIX CUCTCM:

Her

10. MaTepl/IaJIbHO-TeXHI/I‘leCKOG o0ecreueHue AUCHUIIINHBI

OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMIILIOTEPHASI TEXHHKA,

Bup 3ansruit a];f; IPeAyCTaHOBJIEHHOE IPOrPaMMHOE 00eceueHHe, UCTI0NIb3yeMOe IS
pa3IMYHBIX BUOB 3aHATHHA
306
Jlekuun 2) KomrmbroTep, mpoexTop.
[IpakTnueckue 109 |Knacc BBIYMCINUTENBHON TEXHUKN OCHAIlEHHBIH coBpeMeHHbIMU [1K.
3aHATUs U cemuHapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS




