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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
METO/1a KOHEYHBIX JIEMEHTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

1. Ilpumenenue maketa nmporpamm MathCad 1151 BEITIOJIHEHUSI MAaTEMAaTUYECKUX PACUETOB.
2. MarpuuHasi popMyIUpOBKa COOTHOLLIEHUN TEOPUU YIIPYTOCTU U CTPOUTEITLHOMN
MEXaHMKH JIETaTeJIbHBIX anmnaparoB. 3. OCHOBHBIC MOHITHS BapUALIMOHHBIX METO/IOB 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-3J1IeMeHTHOro aHanu3a ANSYS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3unaet: Mmetoa Hetotona (pynkuuu Find, Minerr),
MeTOA CeKyLIUX ((YHKIHS root), 3KCTpEMYM
(byHKLUY, XapaKTEepUCTUKH COBPEMEHHBIX
[IPOrpPaMMHBIX AKETOB, PEATU3YIOIINX METOA
KOHEUHBIX JIEMEHTOB
'YMeeT: pemaTh CUCTEMBbI JINHEMHBIX U HEJIMHEHHBIX
anreOpanyecKux ypaBHEHUH, 3a/1aul HETMHEHHOTO
OIIK-2 CnocobeH mOHUMATh PUHIUIBL PA0OTH  [1ehopMUpOBaHHs KOHCTPYKIIHH, MOACITHPOBATH
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U [3JIEMEHThI KOHCTPYKIMH pakeTHO-KOCMUYECKOH
MCIIOJIb30BaTh UX JUISl pelIeHUs 3a/1a4 TEXHUKH C UCIIOJIb30BAaHUEM OJTHOMEPHBIX, MIIOCKUX
npo¢eCCHOHAIBHON AEATENbHOCTH U IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB
lMeeT MpakTUYECKUI ONBIT: BIAJCHUS
POTrPaMMHO-BBIUHCIIUTEIBHBIM KOMIUIEKCOM
MathCad 115t BEIIOTHEHUS] HHKEHEPHBIX PacdeToB,
HaBbIKaMU 0()OpPMIICHUS] HAYYHO-TEXHUYECKHX
otuyeToB B cooTBeTcTBUU ¢ ['OCT 1 popmupoBanus
MaTPUUYHBIX YPAaBHEHUH € UCIIOIb30BaHUEM
MOJMAaTPUI] ¥ BHITOJTHEHUEM MAaTPUUYHBIX ONlEeparuii

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

1.0.23 CoBpemeHHbIe porpaMMHbIe KOMIUIEKCHI,  (1.0.28 KoMmbroTepHBINM HHKEHEPHBIM aHAN3
1.0.14 Undpopmaruka KOHCTPYKLIMI aBUALIMOHHOW U PAKETHON TEXHUKHU




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.14 Undopmaruka

3HaeT: OCHOBHBIC MOHATHS HH()OPMATUKH U
UH(QOPMAILIMOHHBIX TEXHOJIOTHI; Ha3HAYCHHE
[Pa3IMYHBIX TPOTPAMMHBIX CPE/ICTB, IPUMEHIEMBIX
[pY IPOEKTUPOBAHUH COOTBETCTBYIOIIUX OOBEKTOB;
NPUHLIUIBI PYyHKIHOHUPOBAHUS ITI00ATBHON CETH
VHTepHeT, MpOTOKOJIbI 0OMeHa uH(popMmanuen B
HuTepHeTe; METO/bI U Mpoliecchl coopa, nepeaayu,
00pabOTKU M HAKOIUICHUS MH(DOPMAIMH; 3aKOHbI U
METO/bl HAKOIUIEHUSI, Iepejadyu 1 00paboTKu
UH(OPMAIIUH ¢ TOMOLIbIO KOMITBIOTEPA, OCHOBHBIE
MNOHATHSA UH(OPMATUKU U UH()OPMALIMOHHBIX
TEXHOJIOTUH; HaBBIKU U IIPUEMBI
POTPaMMHUPOBAHUSI HA PA3IINYHBIX SI3bIKAX YMEET:
pa3paboTarh O0IIYI0 CTPYKTYpY HH(POPMALTMOHHON
CHCTEMBI I aBTOMaTH3aIHX TIPOIIECCOB
pa3pabOTKU U3/1EIHA; UCTI0JIb30BaTh IPOTrpaMMHBIE
CpeACTBa MPH MPOCSKTUPOBAHUH U HCCIIEJOBAHUIX
PAKETHO-KOCMUYECKOH TEXHUKHU; T0Ib30BaThCA
cHUCTeMaMH MTOMCKa HH(POPMAINH; UCTIOIH30BaTh
BO3MO)KHOCTH BBIYUCIIUTELHON TEXHUKH U
POTPAMMHOTO 00ECTICUSHHS IJIs1 PEIICHUS 3319
00paboTKK MH(POPMAIMH, COCTABISTH AITOPUTMBI U
KOMIIBIOTEPHBIE IIPOTPAaMMBbI Ha Pa3IMIHBIX S3bIKaX
pOrpaMMHUPOBAHMSI, PEATU3YIOLINE N3yUYEHHbIE
METOJIBI, IPOBOIUTH UX OTJIAJIKY, TECTUPOBAHUE H
UCIIOJIB30BaTh €€ JUIs pelleHUs KOHKPETHOH 3a/1auu
MMeeT npakTHYeCKUi OMBIT: BIaJACHUS IPUEMaMHu
NOCTPOEHUS UH()OPMAIIMOHHBIX CHCTEM B
poQeCCHOHAIBHON AEITEITHPHOCTH, OCHOBHBIMHU
MeTonamu padotsl Ha [I9BM ¢ npukinaaHeMu
POTPaMMHBIMHU CPEACTBAMH; HCIIOIH30BAHUS
COOTBETCTBYIOLIUX MPOTrPAMMHBIX CPEJCTB
MUPa3TUIHBIMU TIONCKOBBIMU CHCTEMaMH B
VHTepHeTe AJ1s pelieHus 3a/1a4 IPOSKTUPOBAHUS
[PaKEeTHO-KOCMHYECKON TEXHHUKH., COCTABICHUS
KOMIIBIOTEPHBIX IPOTPaMM Ha pa3iIMyHbIX S3bIKaX
POTPaMMHUPOBAHHS, IPOBEICHHSI OTIA]IKH,
TECTHUPOBAHUS JIJIsl pEIICHNUs] KOHKPETHOM 3a/1a4un

1.0.23 CoBpemeHHbIE TIPOrPAMMHBIE KOMITJIEKCHI

3HaeT: OCHOBBI KOHCTPYUPOBAHUS AETAJIEH, Y3JIO0B,
MEXaHU3MOB U COEIMHEHUM C UCIOJIb30BaHUEM
TBEPIOTEIBHOIO KOMIIBIOTEPHOTO MOJEIMPOBAHMS B
COOTBETCTBUE C €IMHON CUCTEMOMN KOHCTPYKTOPCKON
TTOKyMEHTAIUK U Ha 0a3e COBPEMEHHbIX
[IPOrPAMMHBIX KOMIUIEKCOB, OCHOBBI
KOHCTPYHUPOBAHHUs JETAJIEH, Y3JI0B, MEXaHU3MOB U
COCIMHEHUH C UCIOJIb30BaHUEM TBEPAOTEIBHOTO
KOMITBIOTEPHOI'O MOJIEJINPOBAHUS B COOTBETCTBUE C
€IMHOU CUCTEMON KOHCTPYKTOPCKOM JOKYMEHTAIUU

1 Ha 0aze COBPCMCHHBLIX ITPOTPAMMHBIX KOMIIJICKCOB




'YMeeT: BBINONHATH rpadudeckyto padoTy B
COOTBETCTBUHU C HOPMaMHU €IMHOW CUCTEMOM
KOHCTPYKTOPCKON JJOKYMEHTALUH C
MCII0JIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOTUM;
pa3pabarbIBaTh KOHCTPYKIHMIO JA€Tajel y3/I0B U
OTZIEJIBHBIX MEXaHU3MOB PAKETHON U PAKETHO-
KOCMUYECKOH TeXHUKH, BBHITIOIHATH TPaQHUECKYIO
paboTy B COOTBETCTBUU C HOPMAMHU €IMHON
CHUCTEMOM KOHCTPYKTOPCKON JOKYMEHTALIUH C
MCII0JIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOTUH;
pa3pabarbIBaTh KOHCTPYKIHMIO JA€Tajel y3/I0B U
OTZIEJIBHBIX MEXaHU3MOB PAKETHON U PAKETHO-
KOCMUYECKON TEXHUKU IMeeT mpakTH4eCcKui OIIbIT:
paOoThI B CTAHIaPTHON MPOTrPAMMHBIX KOMITJIEKCOB
[Pa3JIMYHOIO BUJA U HA3HAUYCHMUs; HABBIKAMU
KOHCTPYHPOBAHHUS y3JI0B U arperaroB pakeTHOU U
[PaKeTHO-KOCMHYECKON TEXHUKH, paOOTHI B
CTaHAAPTHBIX IPOTPAMMHBIX KOMILIEKCOB
[Pa3JIMYHOTO BUJA U HA3HAYCHHUs; HABBIKAMU
KOHCTPYHPOBAHHUS y3JI0B U arperaroB pakeTHOU U

[PaKETHO-KOCMUYECKON TEXHUKH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO0m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
OO6mas Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHil (I13) 24 24
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3auety 20 20
BrinonHEHNE KOHTPOJIBHBIX 3aJaHUI 33,75 33.75
KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 6,25 6,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pa;ZQena HanmenoBanue pa3aenoB JUCIUIIINHBI 110 BUJaM B 9acax
Bcero J| II3 | JIP
1 [Taket mporpamm MathCad 1151 BBIIOJTHEHUST MaTEMaTHIECKUX ) ol 2 0
pacueToB
2 MarpuyHast GopMynHpOBKa COOTHOIIECHUH TEOPHH YIIPYTOCTH U 4 21 2 0




CTPOUTEJILHON MEXAHUKH JIETATEJIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BApPUALIMOHHBIX METOJIOB B MEXAHUKE ) > o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuyHblii METOJ NEPEMEIIECHUN JJIsl CTEPIKHEBBIX CUCTEM 4 2| 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 4 2| 2 0
6  |KoHeuHble 371EMEHTBI CIUIOIIHOM CPEbl 8 4| 4 0
7 [UucneHHOE MHTETPUPOBAHUE B METO/EC KOHEUHBIX DJIEMEHTOB 8 4| 4 0
8  |CooTHOIIEHHSI METOAA KOHEYHBIX 3JIEMEHTOB B 3a/1a4aX JUHAMUKHU 8 41 4 0
Oco0eHHOCTH MPaKTUYECKUX PACUETOB C UCIOIb30BaHUEM
9  |mporpaMMHOr0 KOMILJIEKCA KOHEYHO-3JIEMEHTHOIO aHAIN3a 8 4| 4 0
ANSYS
5.1. Jlekuum
Ne Ne Koa-
nexumlpassena HanmenoBaHMe nim KpaTKoe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
| > Marpudnast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIBHON )
MEXaHUKHU JIETATEJIbHBIX alnapaTroB
2 3 |OCHOBHBIE MOHATHUS BApUALMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPEX 2
3 4  |MarpuyHbI METO EPEMEIICHHM I CTEP>KHEBBIX CUCTEM 2
4 5 |MeTrox KOHEUHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUI 2
5 6  |KoHeuHble 37IEMEHTHI CIUIOIIHOMN Cpebl 4
6 7 [UHCIIEHHOE MHTETPUPOBAHUE B METO/I€ KOHEYHBIX 3JIEMEHTOB 4
7 8  |CooTHoOIIEHHSI METOIa KOHEYHBIX 3JIEMEHTOB B 33a/1a4aX JTUHAMUKHU 4
3 9 OCOOEHHOCTH MPAKTUYECKUX PACUETOB C HCIIOIB30BAaHUEM MPOTPAMMHOTO 4
KOMILIEKCA KOHEYHO-31eMeHTHOro aHam3a ANSY'S
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
sansTnslpasenal HanmMeHoBaHMe UM KpaTKOE COAEpPKaHUE MPAKTUYECKOTO 3aHATH, CEMUHapa BO
4acoB
1 1 OCOOEHHOCTH UCTIONB30BaHMS TPOTPAMMHO-BBIUYHCIUTEIBHOTO KOMILIEKCa )
MathCad ripu BBITTOTHEHUN HHKEHEPHBIX PACYETOB
) 5 KpaTkas XxapakTeprucTHKa U COCTaB MAaKETOB, PEATU3YIOLIUX METOJ] KOHEUHBIX 5
DJIEMEHTOB
PacueT epMEHHOM KOHCTPYKIIUK MAaTPUYHBIM METO/IOM MEpEMEIECHU.
3 4 |[[locTpoeHHE TreOMETPUUECKONS MO KOHCTPYKIMH. CUCTEMBI KOOPIUHAT. 2
Martpulibl y3710BbIX CHJI M cMenleHni. Pemenne cuctemsl ypaBHeHn MKO.
4 5 |Pacuer hepMEHHOI KOHCTPYKIIMA METOJIOM KOHEUHBIX DJIEMEHTOB. 2
5 6 MoennpoBaHHe ¢ UCIIOIb30BAHUEM IIOCKUX U MPOCTPAHCTBEHHBIX KOHEYHBIX 4
hrieMeHTOB. OCOOCHHOCTH 3aKPEIUICHUS] MOJICIIH.
6 7 MonenupoBaHue KOHCTPYKLUH cloxHOM popmbl. [punoxkenue pacnpenenéHHONR 4
Harpy3Ku
7 8  |Onpenenenue cOOCTBEHHBIX (POPM U HACTOT KOHCTPYKIIUU 4
] 9 Pacuer HanpspkeHUH B 00009Kax (MeMOpaHaxX U Oakax) HarpyKEHHBIX )
aBJICHUEM
9 9 PacdeT HanpsiKeHU B TUIACTUHE NPU HArpeBe, HANPSHKEHUN TUCKa TIPU €r0 )
BpaIlleHUH, IPOCTPAHCTBEHHOW (DepPMBI JIETATEILHOTO arnmapara




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

ITonsun CPC

Crnncok nureparypsl (¢ yKa3aHUEM
pas3zernos, riaB, CTPAaHMUIl) / CChUIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

[lonroroBka K 3a4ery

Cerepnung, JI. [Ix. [lpumenenue metona
KOHEYHBIX 371eMeHTOB [lep. ¢ anm. A. A.
[lecrakonra; [lox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. un.

20

BrinosHEHNE KOHTPOJIBHBIX 3aIaHUI

Kupbsnos, /. B. Mathcad 13 Hau6onee
noid. pyk. /1. B. Kupssnos. - CI16.: BXB-
[TeTepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkcr cripas.
nonb3oBarens K. A. bacos. - 2-e uzn., crep.
- M.: IMK-IIpecc, 2012. - 639 c. umn. (c.
556-561) Cerepnunn, JI. Jx. [lpumenenune
METOa KOHEUHBIX 37eMeHTOB [lep. ¢ anr.
A. A. lllecrakosa; Ilox pen. b. E. [To6enpwu.

- M.: Mup, 1979. - 392 c. un.

33,75

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsusie meponpusitusa (KM)

HazBauue
KOHTPOJIBHOTO
MEPONPUATUSI

Ce-
KM |mectp

Bun
KOHTPOJISI

Bec

Makc.
Oan

HOpH,I[OK HA4YHCJIEHNS 0aII0B

Y uu-
TBEIBA

ercs
B [TA

KonTponrsHoe
3agaHue-1

Texymmii
KOHTPOJIb

12

12

KoHTponbpHOE 3aaHNE OCYIIECTBIISACTCS HA
MOCJIETHEM 3aHSATUU U3YYaeMbIX Pa3/IeiioB
c 1 mo 2. CtyneHTy naercs 3aaaya. 3agada
COCTOMT M3 pacueTHOM U rpaduuecKoit
yactu. Ha pemenue 3agaun orBonurcs 45
MUHYT. [Ipy olleHUBaHUH PE3yIHTATOB
MEPOTIPUATHSI HCTIOIB3YETCSl OAILTEHO-
[PEUTHUHIOBAsI CCTEMa OLICHUBAHUS
[PE3YJIBTaTOB YU4EOHOU JIeATeTbHOCTH
oOyuaronuxcs (yTBepKIeHa PUKa30M
pekropa ot 24.05.2019 . Ne 179).
KpuTtepun olleHUBaHUS PEIICHUS 3aa49U: -
pacyeT u rpaduyecKasi 4acTh BHITTOJTHCHBI
BEpHO — 12 GaioB; - pacyeT BHIMOIHEH

BEpHO, rpaduueckasi 4acTb UMEET

3a4CT




HemoueTsl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJTHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlIoB; -
pacuer u rpaduueckast 4acThb UMEIOT
rpyobie 3amedanus — 4 Oasia; - 3a1a4a He
BhIMOTHEHA — () 6amoB. MakcumalibHOe
KoJruecTBo 6aymioB — 12. BecoBoit

K03 HUITEHT MeponpusThs - 12.
3auTeHO: peUTUHT 00yUarOIIEeToCcs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: peTHHT 00ydJaromerocs 3a
Meponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponsHoe
3agaHue-2

12

12

KoHTposbHOE 3a1aHKE OCYLIECTBIISIETCS HA
[TOCJIETHEM 3aHSATUHU U3YYaeMbIX pa3/eioB
c 3 no 4. CtyneHty naercs 3ajada. 3ajaqya
COCTOUT M3 pacueTHOI U rpaduyeckoit
yacTu. Ha pemenue 3anaun orsoaurea 45
MUHYT. [Ipy olleHuBaHUM pe3yabTaToB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[PEUTHHIOBAsI CUCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pekxTopa ot 24.05.2019 . Ne 179).
Kpurtepun olleHUBaHUS pellIeHuUs 3aa4u: -
pacueT u rpaduyeckasi 4acThb BHITIOJIHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEPHO, rpaduueckas 4acTb UMEET
HenoueThl — 10 6amioB; - pacueT umMeeT
HEJI04YeThl, rpaduueckas 4acTh BHIIOJHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4acTh UMEIOT HEJJOUEThl — 6 OaIoB; -
pacuer u rpaguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KoIM4yecTBO 6aymuioB — 12. BecoBoii

KO3 PUIIEHT MeponpusaTHs - 12.
3auTeHO: peUTHHT 00y4Jaroerocs 3a
MeporipusTie 0osbliie uin paseH 60 %.
He 3auTeHo: peiftunr oOyvaromerocs 3a
Meponpusitie MeHee 60 %

3a4CT

Texymumii
KOHTPOJIb

KontponbsHoe
3azanue-3

12

12

KoHTpoJbHOE 3a/]aHHe OCYIIECTBISIETCS Ha
MOCJIETHEM 3aHATUN U3Y4aeMbIX pa3ZiesioB
¢ 5 mo 6. CtyzmeHTy naercs 3ajada. 3ajada
COCTOMT U3 pacueTHOM U rpaduueckoit
yactu. Ha pemenue 3anaun orBoaurcs 45
MUHYT. [Ipy orleHMBaHUM PE3yIbTaTOB
MEPOTIPUATHS UCTIONB3yeTCs OaJUTBHO-
pEeUTHHIOBasE CUCTEMa OLICHUBAHUS
[PE3yNBTaTOB YUeOHOH e TENFHOCTH
oOyyaronuxcs (yTBep)KJIeHa IPUKa30M
pektopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUs PelIeHUs 3aa4u: -
pacyeT u rpaduyecKasi 4acTh BBITOJHEHBI
BEpHO — 12 GajIoB; - pacyeT BhINOJIHEH

BEPHO, rpaduueckasi 4acTb UMEET

3a4CT




HemoueTsl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJTHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlIoB; -
pacuer u rpaduueckast 4acThb UMEIOT
rpyobie 3amedanus — 4 Oasia; - 3a1a4a He
BhIMOTHEHA — () 6amoB. MakcumalibHOe
KoJruecTBo 6aymioB — 12. BecoBoit

K03 HUITEHT MeponpusThs - 12.
3auTeHO: peUTUHT 00yUarOIIEeToCcs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: peTHHT 00ydJaromerocs 3a
Meponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponsHoe
3agaHue-4

12

12

KoHTposibHOE 33a/]aHKe OCYIIECTBISIETCS Ha
[TOCJIETHEM 3aHSATUHU U3YYaeMbIX pa3/eioB
c 7 no 8. CtyneHty naercs 3ajada. 3ajaqya
COCTOUT M3 pacueTHOI U rpaduyeckoit
yactu. Ha pemenue 3anaun orBoautcs 45
MUHYT. [Ipy OlleHMBaHUY PE3yIIETaTOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[pEUTHHTOBAs CUCTEMa OLICHIUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pekxTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUS PEIICHHS 3aa49H: -
pacueT u rpaduyeckasi 4acThb BHITIOJIHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEPHO, rpaduueckas 4acTb UMEET
HenoueThl — 10 6amioB; - pacueT umMeeT
HEJI04YeThl, rpaduueckas 4acTh BHIIOJHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4acTh UMEIOT HEJJOUEThl — 6 OaIoB; -
pacuet u rpaduyeckast 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
Konu4decTBo 6amioB — 12. BecoBoit

KO3 PUIIEHT MeponpusaTHs - 12.
3auTeHO: peUTHHT 00y4Jaroerocs 3a
MeporipusTie 0osbliie uin paseH 60 %.
He 3auTeHo: :pedTHHT oOyuaromierocs 3a
Meponpusitie MeHee 60 %

3a4CT

Texymumii
KOHTPOJIb

KontponbsHoe
3aaHue-5

12

12

KoHTponbHOE 3a/1aHKEe OCYLIECTBIISIETCS HA
MOCJIEHEM 3aHATHH 110 pasfeiy 9.
CryneHTy naercs 3aja4a. 3ajgadya COCTOUT
U3 pacueTHOH U rpapudeckoif yactu. Ha
pelIeHre 3a1auu OTBOAUTCS 45 MUHYT.
[Ipu onleHMBaHUM PE3YIBTATOB
MEPOIPUSITUS UCTIOIB3YETCsI OaNIbHO-
PEUTUHIOBask CUCTEMA OLICHUBAHMS
[pe3yabTaToB y4eOHOM NesSTeIbHOCTH
oOyyaronuxcs (yTBep)KJIeHa IPUKa30M
pektopa ot 24.05.2019 . Ne 179).
Kpurepun olieHMBaHUs PELLIEHUS 3aa4u: -
[pacuer U rpaguueckasi 4acTh BBITTOJIHEHBI
BEpHO — 12 GajIoB; - pacyeT BhINOJIHEH

BEPHO, rpaduueckasi 4acTb UMEET

3a4CT




HemoueTsl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJTHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlIoB; -
pacuer u rpaduueckast 4acThb UMEIOT
rpyobie 3amedanus — 4 Oasia; - 3a1a4a He
BhIMOTHEHA — () 6amoB. MakcumalibHOe
KoJruecTBo 6aymioB — 12. BecoBoit

K03 HUITEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00YUaIOIIEeToCs 10
muctuIuinHe Oonbine wiu paBeH 60 %.

He 3auTeHo: pedTHHT 00y4Jaromnierocs mo
nucrumniae Menee 60 %

[Ipome-
KYTOUHAS
arTecTanus

Meponpusrue
IIPOMEKYTOYHOU
aTTECTalllX B BUJIE
3ayera
(MMCbMEHHBI
OTIpOC)

40

[IpomMexyTouHas arTecTanus BKIOYAET B
ce0st mucbMeHHbIN onpoc. KonTponbHoe
MEPOIPUSITHE TPOMEKYTOUYHON aTTECTALIMU
[IPOBOJATCS BO BpeMs cjauu 3aueta. [lpu
OLICHUBAHUU PE3YJIBTATOB MEPOIPHUSTHS
MCIIOJIb3YETCsl 0aNIbHO-PEUTHHIOBAS
CHUCTEMA OLICHUBAHMSI PE3YIbTATOB
y4eOHON JAeATETHHOCTH O0YUYaOIIUXCS
(YyTBep K /1eHa MPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). IlpenogaBatento
[IPEIOCTABIIAETCA [IPABO 331aBaTh
00yyaronMMcst TOOTHUTEIbHbIE BOMPOCHI
B paMKax MPOrpamMMbl TUCHUILIAHBIL.
[IncbMEHHBINM OITPOC U3 5 BONIPOCOB B
6unere. Bpems, otBeienHoe Ha onpoc -40
MUHYT. [[paBuiIbHBIN OTBET HA BOIIPOC
cooTBeTCTBYET § Oamnam. YacTHUHO
[IpaBIJIbHBII OTBET COOTBETCTBYET 5 Oaly.
HenpaBuiibHbBINM OTBET Ha BOIIPOC
cootBeTcTBYeT () 6amioB. MakcumanbHOE
KoM4yecTBO 6amuioB — 40. MakcuManabHOe
KOJIMYECTBO OAJIJIOB 32 MPOMEKYTOUHYIO
artectanuio — 40. BecoBoii ko3 dunpent
MeponpusTus - 40.

3auTeHO: peUTHHT 00ydarouierocs mno
nucIuIInHE O60mbIIe win paseH 60 %.

He 3auTeHo: pedTuHT 00yyaromerocs mno

nucuuruinae mesee 60 %

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
IIPOMEKYTOYHOM IIpouenypa npoBeaeHus Kpurepuu
P Y P ypatp OLICHUBaHUS
arTecTaluu
ITpomexxyTouHas arTecTalus BKIOYAET B c€0sl MMCbMEHHBIN
onpoc. KOHTpoabHOE MEPONIPUSITHE TPOMEKYTOUHOM aTTeCTaAIUU
IIPOBOJIATCS BO BpeMs cAauu 3aueTa. [Ipu oleHnBaHumn
DOBOA p A pH ot . B coorBeTcTBUM C
saeT PE3YABTATOB MEPOIIPUSATHS UCTIONB3YETCs OaIbHO-PEUTHHTOBAS L 2.5.2.6
cUCTeMa OIICHUBAHUS PE3yIbTAaTOB YUeOHO! 1eATEIbHOCTH HO.J'IO.)K’CH;/I}I
oOydaromuxcs (yTBepKJaeHa mpuKa3oM pekropa ot 24.05.2019 1.
Ne 179). [IpenonaBaremto mpeaoCTaBIsSIeTCs IPABO 3a/1aBaTh
00y4aronMMcst TOTOJTHUTEIbHbIE BOIPOCHI B paMKaxX MPOrpaMMbl




JTUCIUTUIMHEL. [TuchMEHHBIN OpoC U3 5 BOMPOCOB B OUyeTe.
Bpewmsi, otBeneHHoe Ha onpoc -40 muHyT. [IpaBriIbHBIN OTBET Ha
BOTIPOC COOTBETCTBYET 8 Oaymam. YacTUIHO MPABUILHBIN OTBET

COOTBETCTBYET 5 Oamty. HempaBuiibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 6aymoB. MakcuManbHOE KOJTMYECTBO OAIIIOB —

40. MakcuMaJIbHOE KOJIMYECTBO 0aJJIOB 3a MPOMEXYTOUHYIO

arrecranuto — 40. Becooit koadunment meponpustus - 40.
3a4TeHo: PeUTHHT 00y4YaroIIerocs Mo JUCIUILINHE OOJbIIe HIN

paBen 60 %. He 3auTeHo: pedTHHT 00ydJaromerocs mo JUCIUILTHHE
Mmenee 60 %

6.3. ITacopTt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarsl 00ydeHus

3naer: Mmetoq HerotoHa (pynkuuu Find, Minerr), MmeTon cekymux (GpyHKIUS
OIIK-2 root), SKCTpeMyM (PYHKITUH, XapaKTEPUCTUKH COBPEMEHHBIX MPOTPAMMHBIX ulBuls
MaKEeTOB, PEATM3YIOIINX METO/I KOHEUHBIX 3JIEMEHTOB

'YMeeT: pemarb CUCTEMBbI JTMHEHHBIX U HETMHEWHBIX anreOpandeckux
YpaBHEHUH, 3a]]a41 HETMHEIHOTO 1e(OPMHUPOBaHUS KOHCTPYKIUH,
OIIK-2 MOJIEIIMPOBATH AIEMEHThI KOHCTPYKIMM PaKETHO-KOCMHUYECKON TEXHUKH C H | [
MCIIOJIb30BaHUEM OTHOMEPHBIX, INTIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX
PIIEMEHTOB

lMeeT NpakTUYECKUI OMBIT: BJIaJEHUS POrPaMMHO-BBIUNCIUTEIbHBIM
koMIiekcoM MathCad 11t BBINOSTHEHHSI MHKEHEPHBIX PACYETOB, HABBIKAMU
OIIK-2 o opMIIeHUSI HAYYHO-TEXHUYECKUX 0T4eToB B cooTBeTcTBUU ¢ [OCT n uBBu
(bopMupOBaHUs MAaTPUYHBIX YPAaBHEHUN C UCIIOIB30BAHUEM OAMATPUI] U
BBINIOJIHEHUEM MATPUYHBIX ONEpPaLUid

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. 3enkeBuy, O. Koneunsle anemMenTsl 1 annpokcumanusa O. 3eHkeBnd, K.
Mopran; I[lep. ¢ anr. b. M. KBacoga; Ilox pen. H. C. baxanosa. - M.: Mup, 1986. -
318 c. un.
2.  Cerepnunn, JI. JIx. IIpumeHneHne Metoaa KOHEUHBIX 351eMeHTOB Ilep. ¢
anrt. A. A. lllecrakora; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
3. bacos, K. A. ANSYS Tekcr cnipas. nonbs3oBarensa K. A. bacos. - 2-¢
u3., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

0) OononHumenbHas IUmepamypa:
1. Ilyn, T. E. ITpukinaaHabie YUCIACHHBIE METO/IBI B (DU3UKE U TEXHUKE
[Tekcr] T. E. lllyn ; nep. ¢ aur. C. FO. Cnaanosa ; noxg pea. C. I1. Mepkypsesa. -
M.: Bricmas mkona, 1990. - 254 c. .

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. Bectauk FOVYpI'Y, "Maremarnueckoe MOJAETUPOBAHUE U
nporpaMmmMupoBaHue”



2.

Bectauk FOYpI'Y, "Mamunoctpoenue"

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
BapuaHTBI KOHTPOJIBHBIX 3aJaHUI

l.

U3 HUX.! y4yebHO-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CMyOeHma:
BapuaHTBI KOHTPOJIBHBIX 33JaHHUI

1.

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Brn pecypea s bubnuorpagudeckoe onrcanue
JIUTEepaTypbl NIEKTPOHHOM
bopme
T'onoBanoB, A.J1. MeTo 1 KOHEYHBIX 2JIEMEHTOB B CTATHKE U
DNEeKTPOHHO- TMHAMUKE TOHKOCTEHHBIX KOHCTPYKIIUHU. [ DIEKTPOHHBIN
1 OcHoBHas OoubamoreyHas pecypc] / A.W. Tonosanos, O.H. Tronenesa, A.D.
nuTeparypa cucrema [[IurabyTauHOB. — DNeKTpoH. AaH. — M. : ®uzmariut, 2006.
u3narenseTBa Jlanb — 389 ¢. — Pexxum moctyna: http://e.lanbook.com/book/50293
— 3ar. ¢ 3KpaHa.
EKTPOHHO- KotoBuu, A.B. Pemenue 3agau TEOPHHU YIPYTOCTH METOLOM
KOHEUHBIX JIEMEHTOB. [ DneKTpoHHbIH pecype] / A.B. KotoBuu,
2 JlononHuTeNLHas OnomoTeHas N.B. CrankeBud. — DnekTpoH. f1adn. — M. : MI'TY um. H.O.
nuTeparypa cuctema )
3naTenseTa Jlans baymana, 2012. — 106 c. — Pexwum nocryna:
http://e.lanbook.com/book/52244 — 3aru. ¢ 3kpaHa.
Temuc, FO.M. Pacuer HanpshxeHHO-1eOPMUPOBAHHOTO
JIEeKTPOHHO- COCTOSIHUSI KOHCTPYKIIMH METOJIOM KOHEUHBIX JIEMEHTOB.
3 JlononuuTenbHas |6uOIUOTEYHAs [DnexTponnslii pecypc] / FO.M. Temuc, X.X. A3mMeToB. —
UTEpaTypa cucTeMa OnexTpoH. 1aH. — M. : MI'TY um. H.O. baymana, 2012. — 51
n3narenbcTBa JIans [c. — Pexkum moctymna: http://e.lanbook.com/book/52253 —
3am1. ¢ 9KpaHa.
[Tepedyens KCMoOIL3yEMOro MPOrPaMMHOTO 0OECTICUCHHUS:
1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. PTC-MathCAD(6eccpouno)
4. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

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

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit aYI_I IPEIyCTaHOBICHHOE POTpaMMHOE 00ecTIedeHHEe, UCTIOIb3yEMOE ISt
pa3IMYHBIX BUAOB 3aHITUN
[IpakTuueckue 109 [Knacc BBIUMCIUTEIBHON TEXHUKH OCHAIIEHHBIN coBpeMeHHbIMU [1K.
3ansaTus u cemunapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSY'S




Jlekuu

306
2)

KommnbroTep, mpoekTop.




