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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

IlepeueHb npeANIECTBYOMNX AUCLHUIUINH, [lepedens MoCIEaYIONMX AUCIUTIINH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT
1.0.14 Undopmaruka, 1.0.28 KoMmbloTepHbIN HHKEHEPHBII aHATN3
1.0.23 CoBpeMeHHbIE IPOrpaMMHBIE KOMIUIEKCHl  [KOHCTPYKLMH aBHALIMOHHOM M PAaKETHON TEXHUKU




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 Uadopmaruka

3HAeT: OCHOBHBIC TIOHATHS HHPOPMATHKU
UUHGOPMAIIMOHHBIX TEXHOJIOTHH;
Ha3HAYCHUEPA3TMYHBIX TIPOTPAMMHBIX CPEIICTB,
MPUMEHSEMBIXIIPU MPOEKTUPOBAHUHT
COOTBETCTBYIOIIUX OOBEKTOB;IPUHITUTIBI
byHKIIMOHUPOBaHUS TN100anbHOM ceTullHTEpHET,
POTOKOJIBEI 0OMeHa uHpopmaleit BluTepHere;
METOZBI U MPOIIeCChl cOOpa, epenadn,00padboTKu u
HaKOIICHHSI HH(OPMAIINH; 3aKOHBI ©UMETO/IBI
HAKOIJICHHSI, TIepeiadud U 00paboTKUHH(POPMALIUU C
MTOMOIIIBIO KOMITBIOTEPA, OCHOBHBIC MTOHATHS
nHGOPMATUKN HMH(DOPMALIMOHHBIX TEXHOJIOTHIA;
HABBIKU ¥ PUEMBIITPOTPAMMHUPOBAHUS Ha
pa3IMYHBIX S3bIKaX YMeeT: pa3padoTars o0IIyIo
CTPYKTYpYyHH(DOPMAIIMOHHON CUCTEMBI JIJISt
ABTOMATHU3AIMHUIIPOIIECCOB Pa3pabOTKU U3AETuil;
MCIIOJIH30BATHIIPOTPAMMHEBIE CPEACTBA ITPH
MPOEKTUPOBAHUN UUCCIICIOBAHUAX PAKETHO-
KOCMHMYECKOH TEXHUKH;IT0Ib30BaThCsl CHCTEMAMHU
noucka HH()OPMALIUU;UCTIONB30BaTh BOSMOKHOCTH
BBIYHCITUTECILHOUTEXHUKH U IIPOTPAMMHOTO
oOecrnieyeHus JIApeLieHns 3a1a4 o0opaboTku
WH(POPMAITIH, COCTABIISITh aJITOPUTMBI
KOMITbIOTEPHBICITPOTPAMMBI Ha Pa3IHUHbIX
SI3BIKAXTIPOTPAMMHUPOBAHUS, PEaTU3YOIINC
M3y4EeHHBIEMETO/IbI, TPOBOIUTH UX OTIAJIKY,
TECTUPOBAHUE MUHCIIONB30BATh €€ JIUIS PEIICHHS
KOHKPETHOM 3a1auu ViMeeT npakTU4eCKUi OIbIT:
BJIQJICHUS IPHUEMaMHUITOCTPOCHUS NHPOPMAITHOHHBIX
CUCTEM BIPOPECCUOHATLHON EATENBHOCTH,
OCHOBHbIMUMeETO1aMU paboTsl Ha [I9BM c
MPUKIIaTHBIMUIIPOTPAMMHBIMU CPEICTBAMH;
WCIIOIH30BaHMSCOOTBETCTBYIOIIMX MTPOTPAMMHBIX
CPEICTB UPA3TUIHBIMU TTOUCKOBBIMU CUCTEMAMH B
WaTepHeTe IS peIeHUs 3a1a4 MPOCKTUPOBAHUS
PaKEeTHO-KOCMHUYECKON TEXHHKH. ,
COCTaBJICHUSKOMITBIOTEPHBIX TIPOTPaMM Ha
Pa3IMYHBIX S3BIKAXIPOTPAMMHUPOBAHHS,
MPOBEICHHMSI OTIIAIKH, TCCTHPOBAHMS VISl PEIICHHS
KOHKPETHOMH 3a/1a4u

1.0.23 CoBpemMeHHbIE IPOTPAMMHBIE KOMILIEKCHI

3HaeT: OCHOBBI KOHCTPYHUPOBAHUS AeTaleH,
Y3JIOB,MEXAHU3MOB U COCAMHEHHM C
HCIIOJIb30BaHUEMTBEPAOTEIBHOTO KOMITBIOTEPHOTO
MOJIEJIMPOBAHUS BCOOTBETCTBHE C €IMHON CUCTEMOM
KOHCTPYKTOPCKOMIOKyMEHTAIlUU U Ha 0aze
COBPEMEHHBIXIIPOTPAMMHBIX KOMILJIEKCOB, OCHOBBI
KOHCTPYUPOBAHUS I€TAJIEH, Y3JI0B,MEXaHU3MOB U
COEMHEHHH C UCIIOJIb30BAHUEMTBEPIOTEIBHOTO
KOMIIBIOTEPHOTO MOJICIMPOBAHMSI BCOOTBETCTBUE C




€IMHOU CUCTEMON KOHCTPYKTOPCKOWIOKYMEHTALUU
1 Ha 6a3e COBPEMEHHBIXITPOIPAMMHBIX KOMIUIEKCOB
'YMeeT: BBIMONHATH rpadudecKyto padoTy
BCOOTBETCTBUU C HOPMaMHU €IMHON
CUCTEMOMKOHCTPYKTOPCKON JOKYMEHTAIUU
CHCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIi;pa3pabdaTbiBaTh KOHCTPYKIIMIO JeTajeH
Y3J710B HOTJENIBbHBIX MEXAHU3MOB PAKETHON U
[PaKETHO-KOCMHYECKON TEXHUKHU, BBIIIOJIHATh
rpadudecKkyro paboTy BCOOTBETCTBHHU C HOPMaMH
€IUHOU CUCTEMOUKOHCTPYKTOPCKOM TOKyMEHTALUU
CHCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIi;pa3padaTbIBaTh KOHCTPYKIIMIO JeTajei
Y3J10B HOTJENIBHBIX MEXAHU3MOB PAKETHON U
[PaKETHO-KOCMUYECKON TeXHUKH Mmeer
PaKTUYECKHH OMBIT: pabOTHI B
CTaHAAPTHOMIIPOIPAMMHBIX KOMIIJIEKCOB
Pa3IMYHOIO BHJIa MHA3HAYEHUS; HABBIKAMHU
KOHCTPYUPOBAHMS Y3JIOB HarperaToB pakKeTHOU U
PAKETHO-KOCMHUYECKONTEXHUKH, PaOOThI
BCTaHJAPTHBIX MPOTrPaMMHBIX
KOMIIJICKCOBPA3JIMYHOIO BU/1A U HA3HAYECHUS;
HaBbIKAMUKOHCTPYUPOBAHUS Y3JI0B U arperaroB
PAKETHON MPAKETHO-KOCMHYECKON TEXHUKHU

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTb JUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnpez[eneHHe Mo CEMCCTpaM

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
6
OO61mas Tpyao€MKOCTh AUCIUTLITMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 20 20
BrinonHeHne KOHTPOJIBHBIX 3aAaHUI 33,75 33.75
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaepkaHue TUCHMIITIMHBI

Ne

paznena HaumeHnoBanue pa3zaenoB JUCHHUILUIMHBIL

O6beM ayTUTOPHBIX 3aHATUH
10 BUJIaM B 4acax

Bcero

|| 3 | P




1 [Taket mporpamm MathCad a1ist BEITOTHEHHUS MaTEMAaTHIECKUX 4 ol a 0
pacueToB
5 Marpuynast qlopMyJ'II/IpOBKa COOTHOIIEHUH TeOpUHU yIPyroCcTH U 6 2| 4 0
CTPOUTEILHON MEXAHUKH JIETATENIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BApPUALIMOHHBIX METOJIOB B MEXAHUKE ) > o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuuHblii METOA MEPEMEIIECHUN AJIs1 CTEPIKHEBBIX CUCTEM 4 2| 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 4 2| 2 0
6  |KoHeuHbl€ 7IEMEHTBI CIUIOIIHOM CPEbl 6 2| 4 0
7 [UucneHHOE MHTETPUPOBAHUE B METO/IEC KOHEUHBIX DJIEMEHTOB 6 2| 4 0
8  [CooTtHoIIEHNS METOa KOHEYHBIX DJIEMEHTOB B 3aJayax JTUHAMUKA 6 2 4 0
OCOOEHHOCTH MPAKTUYECKHX PACU€TOB C HUCIIOJIb30BAHUEM
9  |mporpaMMHOrO KOMILIEKCa KOHEYHO-3JIEMEHTHOTO aHaJIn3a 10 2| 8 0
ANSYS
5.1. Jlekuum
Ne Ne Koa-
nexuumlpasziena HanmenoBaHMe niy KpaTKoe COAEP/KaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 > Marpuunasi OopMyIHPOBKA COOTHOIICHUH TEOPUH YIPYTOCTH U CTPOUTEITHHOM )
MEXaHUKH JIETAaTEIbHBIX allllapaToB
2 3 |OcHOBHBIE NOHATHS BAPUALMOHHBIX METOIOB B MEXAHUKE CILTOIIHBIX CPEJ
3 4  [MarpuuHBbIil METOA NEPEMEIIEHNN JUISI CTEPIKHEBBIX CUCTEM 2
4 5 |MeTrox KOHEUHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUN 2
5 6  |KoHeuHbl€ 3JIEMEHTHI CIUIOIIHOM CPEbl 2
6 7 [UucneHHOE MHTETPUPOBAHUE B METO/IE KOHEUHBIX DJIEMEHTOB 2
7 8  |CooTHoLIEHUS METO/Ia KOHEYHBIX JIEMEHTOB B 3aJa4axX JUHAMHUKHU 2
3 9 OCOOEHHOCTH MPAKTUYECKUX PACUYETOB C HCIIOIb30BaHUEM MPOTPAMMHOTO )
KOMIIJIEKCA KOHEYHO-31eMeHTHOro aHainu3za ANSY'S
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koa-
sansTnslpasena HanmeHoBaHMe MM KpaTKOE COAECPKaHUE MPAKTUYECKOrO 3aHATHUS, CEMUHApa BO
4acoB
1 1 OCOOEHHOCTH UCTIONB30BaHUS IPOTPAMMHO-BBIUHCIUTEIEHOTO KOMITJIEKCa 4
MathCad ripu BBITTOTHEHUN UHKEHEPHBIX PACYETOB
) 5 KpaTkas XxapakTeprucTHKa U COCTaB MAKETOB, PEANU3YIOLIUX METOJ] KOHEUHBIX 4
DJIEMEHTOB
PacueT (pepMEHHOM KOHCTPYKIIUK MAaTPUYHBIM METO/IOM MEpEMEIEeHU.
3 4  [[ocTpoeHne reoMeTprudeCcKors MOJEIN KOHCTPYKIMHU. CHUCTEMbI KOOPAUHAT. 2
MaTtpuiibl y370BbIX CUJI M cMelieHui. Pemenne cucremsl ypaBHeHuit MKO.
4 5 [Pacuer (hepMeHHOIN KOHCTPYKIIMU METOJOM KOHEUHBIX JIEMEHTOB. 2
5 6 MozenupoBaHue C UCTIOJIb30BAHNEM TUIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX 4
HrieMeHTOB. OCOOCHHOCTH 3aKPEIUICHUS] MOJICIIH.
6 7 MonenupoBaHue KOHCTPYKLUH cioxHOM popmbl. [Ipunoxkenue pacnpenenéHHONR 4
Harpy3Kku
7 8  |Ompenenenrie cOOCTBEHHBIX ()OPM U YaCTOT KOHCTPYKIIUU 4
3 9 Pacuer HanpspkeHHH B 000104Kax (MeMOpaHax 1 6akax) HarpyKeHHBIX 4
NTaBJICHAEM




Pacuer HanpspKeHW B INTACTUHE NIPU HATPEBE, HANIPSDKECHUM AMCKA IIPU €TI0

? ? BpallleHNH, IPOCTPAHCTBEHHON (hepMBbI JI€TAaTENILHOIO anmapara 4
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenune CPC
Criucok nureparypsl (¢ yKkazaHHeM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMecTp| BO
pecypc JacoB
Cerepnung, JI. JIx. [Ipumenenue metona
oMrOTOBKA K 3a4eT KOHEUYHBIX 21eMeHTOB [lep. ¢ anrm. A. A. 6 20
A M [lecrakona; [Tox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. nn.
Kupssiaos, /. B. Mathcad 13 Haubonee
noid. pyk. 1. B. Kupbsnos. - CI16.: BXB-
[TerepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkct cnpas.
BblnosHEHNE KOHTPOJIBHBIX 3aJaHUI nomp3osaresns K. A. bacos. - 2-¢ m3n, crep. 6 133,75

- M.: AIMK-IIpecc, 2012. - 639 c. un. (c.
556-561) Cerepnunn, JI. [x. I[lpumenenue
METOAa KOHEUHBIX 37eMeHTOB [lep. ¢ anr.
A. A. lllecrakosa; Ilox pen. b. E. [To6enpu.
- M.: Mup, 1979. - 392 c. un.

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf MPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOUHOM aTTecTAlNH

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbI OCYIIIECTBIISCTCS B
cootBercTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YILTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCsl.

6.1. KouTpoabusie meponpusitusa (KM)

HazBaunue
KOHTPOJILHOTO
MEPONPUATUS

Ce-
MECT]p

Bun

KM KOHTPOJIA

Makc.

Bec Ooain

HOpHI[OK HA4YHCJIEHNS 0alI0B

Yuu-
THIBA

CTCA

B [TA

Texymnmii
KOHTPOJIb

KonTponsHoe
3aganue-1

10

10

KoHTposibHOE 33a/1aHNe OCYIIECTBIISAETCSA HA
[MOCJICAHEM 3aHATUU U3YYaeMbIX Pa3/IeiioB
c 1 mo 2. CtyneHnty naercs 3aaada. 3ajada
COCTOMT U3 PacueTHOM U rpaduuecKoit
yactu. Ha pemenue 3agaun orBonurcs 45
MUHYT. [Ipyu oLleHUBaHUM pe3ylbTaTOB
MEPOTIPUATHSI HCTIOIB3YETCSl OAILTHHO-
[PEUTHUHIOBAs CCTEMAa OLICHUBAHUS
[Pe3YJIBTaTOB YU4EeOHOU JIeATEeTbHOCTH
oOyuaroruxcs (yTBepKIeHa MPUKa30M
ekropa ot 24.05.2019 . Ne 179).

3a4CT




Kputepun olleHUBaHUS PEIICHUS 3aJa4H: -
pacuer u rpadguueckasi 4acTh BBITOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BBINOJIHEH
BEpHO, rpaduuecKkast 4acTb UMEET
HemoueThl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEThl — 6 OaIlIoB; -
pacuet u rpaduueckasi 4acTb UMEIOT
rpyObie 3amedanus — 4 0asia; - 3a1a4a He
BhINoHeHa — () GanoB. MakcumanbHoOe
KoJruecTBo 6amioB — 12. BecoBoit

K03 UIEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00yUarOIIEeToCs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: peTHHT 00ydJaromerocs 3a
Mmeponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponrsHoe
3agaHue-2

10

10

KoHTposibHOE 3a1aHKE OCYLIECTBIISIETCS HA
[TOCJIETHEM 3aHSATUHU U3yYaeMbIX pa3/IeyioB
c 3 no 4. CtyneHty naercs 3ajada. 3ajiaqya
COCTOUT M3 pacueTHOI U rpaduyeckoit
yacTu. Ha pemenue 3anaun orBoaurea 45
MUHYT. [Ipy olleHuBaHUM pe3yIbTaTOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[PEUTHHIOBAasI CCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
KpuTtepun olleHUBaHUS pellIeHus 3aJa4uu: -
pacueT u rpaduyeckasi 4acThb BBITIOJIHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEPHO, rpaduueckas 4acTb UMEET
HenoueThl — 10 6aioB; - pacueT umMeeT
HeJI04YeThl, rpaduuecKas 4acTh BHIIOJHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4aCcTh UMEIOT HEJJOUEThl — 6 0aIoB; -
pacuer u rpaguyueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaiibHOE
KoIM4yecTBO 6amuioB — 12. BecoBoii

KO3 PUIIEHT MepoTnIpusATHs - 12.
3auTeHO: peUTHHT 00y4Jaroerocs 3a
MeporpusTHe 0osbliie uin paseH 60 %.
He 3auTteHo: peiftunr oOyvarorerocs 3a
Meponpusitie MeHee 60 %

3a4CT

Texymumii
KOHTPOJIb

KontponbsHoe
3azanue-3

10

10

KoHTposIbHOE 3a/1aHHe OCYIIECTBISIETCS Ha
MOCJIETHEM 3aHATUN U3Y4aeMbIX pa3ZesioB
¢ 5 mo 6. CtyzmeHTy aercs 3ajada. 3amada
COCTOMT U3 pacueTHOM U rpaduueckoit
yactu. Ha pemenue 3anaun orBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOTIPUATHS UCTIONB3yeTCs OaJUTBHO-
pEeUTHHIOBasE CUCTEMa OLICHUBAHUS
[PE3yNBTaTOB YUeOHOH e TENFHOCTH
oOyyaronuxcs (yTBep)KJIeHa IPUKa30M

exTopa ot 24.05.2019 . Ne 179).

3aUCT




Kputepun olleHUBaHUS PEIICHUS 3aJa4H: -
pacuer u rpadguueckasi 4acTh BBITOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BBINOJIHEH
BEpHO, rpaduuecKkast 4acTb UMEET
HemoueThl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEThl — 6 OaIlIoB; -
pacuet u rpaduueckasi 4acTb UMEIOT
rpyObie 3amedanus — 4 0asia; - 3a1a4a He
BhINoHeHa — () GanoB. MakcumanbHoOe
KoJruecTBo 6amioB — 12. BecoBoit

K03 UIEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00yUarOIIEeToCs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: peTHHT 00ydJaromerocs 3a
Mmeponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponrsHoe
3agaHue-4

10

10

KoHTposibHOE 33a/]aHKe OCYIIECTBISIETCS Ha
[TOCJIETHEM 3aHSATUHU U3yYaeMbIX pa3/IeyioB
c 7 no 8. CtyneHty naercs 3ajada. 3ajiaqya
COCTOUT M3 pacueTHOI U rpaduyeckoit
vyactu. Ha pemenue 3anaun orBoautcs 45
MUHYT. [Ipy OlleHMBaHUM PE3yIIETaTOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[pEUTHHTOBAsI CUCTEMa OLICHIUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUS PEIICHUS 3aa49H: -
pacueT u rpaduyeckasi 4acThb BBITIOJIHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEPHO, rpaduueckas 4acTb UMEET
HenoueThl — 10 6aioB; - pacueT umMeeT
HeJI04YeThl, rpaduuecKas 4acTh BHIIOJHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4aCcTh UMEIOT HEJJOUEThl — 6 0aIoB; -
pacuet u rpaduyeckast 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaiibHOE
KonudecTBo 6amioB — 12. BecoBoit

KO3 PUIIEHT MepoTnIpusATHs - 12.
3auTeHO: peUTHHT 00y4Jaroerocs 3a
MeporpusTHe 0osbliie uin paseH 60 %.
He 3auTeHo: :peHTHHT oOyuaromierocs 3a
Meponpusitie MeHee 60 %

3a4CT

Texymumii
KOHTPOJIb

KontponbsHoe
3aaHue-5

10

10

KoHTponbHOE 3a1aHKEe OCYLIECTBIISIETCS HA
MOCJIEHEM 3aHATHH 110 pasaeiy 9.
CryneHTy naercs 3aja4a. 3agadya COCTOUT
U3 pacueTHOH U rpapudeckoif yactu. Ha
pelIeHre 3a1auu OTBOAUTCS 45 MUHYT.
[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSITUS UCTIOIB3YETCsI OaNIbHO-
PEUTUHIOBask CUCTEMA OLICHUBAHMSI
[pe3yabTaToB y4eOHOM NesSTeIbHOCTH
oOyyaronuxcs (yTBep)KJIeHa IPUKa30M

exTopa ot 24.05.2019 . Ne 179).

3aUCT




KpuTtepun orleHUBaHUS PEIICHUS 3aa49U: -
pacuer u rpadguueckasi 4acTh BBITOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BBINOJIHEH
BEpHO, rpaduuecKkast 4acTb UMEET
HemoueThl — 10 6auioB; - pacdyer uMeeT
HE/I0ueThl, rpaduyeckas 4acTh BHITIOJHEHA
BepHO — § 0aJUIOB; - pacyeT u rpadudecKkas
4acTh UMEIOT HEJI0UEThl — 6 OaIlIoB; -
pacuet u rpaduueckasi 4acTb UMEIOT
rpyObie 3amedanus — 4 0asia; - 3a1a4a He
BhIMOTHEHA — () 6a1m10B. MakcumalibHOe
KoJruecTBo 6amioB — 12. BecoBoit

K03 UIEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00YUaIOIIEeTOCs 110
muctumuinHe Oonbine wiu paBeH 60 %.

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

[Ipome-
KYTOUHAS
arTecTanus

Meponpusrue
IIPOMEKYTOYHOU
aTTECTalllX B BUJIE
3ayera
(MMCbMEHHBIHI
OTIpOC)

40

[IpomekyTOUHas aTTeCTalys BKIOYAcT B
ce0st mucbMeHHbIN onpoc. KonTponbHoe

[IPOBOJATCS BO BpeMs cjauu 3aueta. [lpu
OLICHUBAHUU PE3YJIBTATOB MEPOIIPHUSTHS
MCIIOJIb3YETCsl 0alNIbHO-PEHTHHIOBASI
CHUCTEMA OLICHUBAHMSI PE3YIbTATOB
y4eOHON JAEATETHHOCTH O0YUYaOIIUXCS
(YyTBep K /1eHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). IlpenogaBatento
[IPEIOCTABIIAETCA IIPABO 331aBaTh
00yYarouIMMcst TOOTHUTEIbHbIE BOIPOCHI
B pPaMKax IIPOrpaMMbl JUCIUIUINHEL.
[IncbMEHHBIN OITPOC U3 5 BOIIPOCOB B
6unere. Bpems, oTBeieHHoe Ha onpoc -40
MUHYT. [[paBUIbHBIN OTBET HA BOIIPOC
cOOTBeTCTBYET § Oamnam. YacTHUHO
[IpaBIJIbHBIN OTBET COOTBETCTBYET 5 Oay.
HenpaBuibHBIN OTBET HA BOIIPOC
cootBeTcTBYeT () 6amioB. MakcumanbHOE
KoM4yecTBO 6amioB — 40. MakcuMasnabHOe
KOJIMYECTBO OAJIJIOB 32 MPOMEKYTOUHYIO
artectanuio — 40. BecoBoii ko3 dunpent
MeponpusTus - 40.

3auTeHO: peUTHHT 00ydaroierocs mno
nucIuIInHE O60bIIe win paseH 60 %.
He 3auTeHo: pedTHHT 00yyaromerocs mno
nucuuruinae mesee 60 %

MCPOIIPUATUC HpOMCXCYTOQHOﬁ arTcCTaln

3a4CT

Texymumii
KOHTPOJIb

KonTponbHas

pabora B BUje

MMUCBEMEHHOTO
omnpoca-1

Heo0xonumMo OTBETUTH Ha BONIPOCHI U3
CIIMCKA.

[Ipu onleHMBaHUM PE3YyIBTATOB
MEpONPUATHS UCTIONb3yeTCs OaJIbHO-
[PEUTHHIOBAas CCTEMA OLIEHUBAHUS
pE3yJIbTaTOB yUeOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
coorBercTByeT 0,5 Oanna.

YacTU4HO ITpaBUIIBbHBIN OTBET

3aUCT




cooTtBeTcTBYeT 0,25 Gamna.

cootBeTcTBYET () OaIoB.

HenpaBuiibHbBINM OTBET Ha BOITPOC

MakcuMalIbHOE KOJIMYECTBO OalIoB — 5.
BecoBoii k03 UITEHT MEPOTIPHUSTHS - 5.

Texymnii paborta B Buje

CIMCKA.
[Ipu onleHMBaHUM PE3YIBTATOB

omnpoca-2 cootBeTcTBYeT 0,5 Gana.
HacTUYHO MPaBUWIbHBINA OTBET
cootBercTByeT (0,25 Oanna.

cootBeTcTBYET () OamIoB.

HCO6XO,Z[I/IMO OTBCTUTH Ha BOIIPOCHI U3

MEPOIIPUATHS HCITOJIB3YEeTCs 0aTBHO-
[PEUTHHTOBAs CUCTEMA OLIEHUBAHUS
[PE3yNBTaTOB YUeOHOH e TETFHOCTH
Kontponbshas oOyuaroruxcs (yTBepKaeHa MPUKa30M
pektopa ot 24.05.2019 . Ne 179).
KOHTPOITh MMUCEMEHHOTO [IpaBUIIBHBIN OTBET Ha BOIIPOC

HenpaBuiibHbINM OTBET Ha BOIIPOC

MaxkcuMaabHOEe KOJIMYeCTBO 0aioB — 5.
BecoBoit ko3¢ dunineHT meponpusTus - 5.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MPOMEKYTOYHOM
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

3a4cT

[IpomesxyTouHasi aTTecTalus BKIOYAET B C€0s MUChbMEHHBIM
onpoc. KOHTpoabHOE MEPONIPUITHE TPOMEKYTOUHOM aTTeCTaAIUU
MIPOBOAATCS BO BpeMsi cjauu 3a4eTa. [lpu onennBanuu
PE3YABTATOB MEPOTIPUATHS UCTIONIB3YETCS OaJIbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHHUSI PE3yJIBTaTOB YICOHOU e TEIHHOCTH
oOydaromuxcs (yTBepKJaeHa mpruKa3oM pekropa ot 24.05.2019 1.
Ne 179). [IpenonaBarento mpeaoCTaBIsSIeTCs IPABO 3a/1aBaTh
00yyYaronumMcst TOMOJHUTEIbHBIE BOIPOCH B paMKaX MPOrpaMMbl
JTUCIUTUIMHEL. [TuchMEHHBIN OpoC U3 5 BOMPOCOB B OUyeTe.
Bpewms, otBenenHoe Ha onpoc -40 muHyT. [IpaBriIbHBII OTBET Ha
BOTIPOC COOTBETCTBYET 8 Oaymnam. YacTUIHO MPABUILHBIA OTBET
COOTBETCTBYET 5 Oamty. HempaBuiibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 6amoB. MakcuManbHOE KOJTMYECTBO OAIIIOB —
40. MakcuMaJIbHOE KOJIMYECTBO 0aJJIOB 32 MPOMEXYTOUHYIO
arrecranuto — 40. Becooit koaunment meponpusrtus - 40.
3a4TeHo: peUTHHT 00yYaroIIerocs Mo JUCIUILINHE OOJbIIE HIN
paBen 60 %. He 3a4TeHO: pedTHHT 00ydJaromerocs mo JUCIUILTHHE

menee 60 %

B cooTrBeTCcTBUU C
mm. 2.5, 2.6
[Tomoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

3naer: Mmetoq HerotoHa (pynkuuu Find, Minerr), MmeTon cekymux (GpyHKIUS
OIIK-2 root), SKCTpeMyM (YHKITUH, XapaKTEPUCTUKH COBPEMEHHBIX MPOTpaMMHBIX [+ | [H [+ [+
MaKEeTOB, PEATM3YIOIINX METO/I KOHEUHBIX 3JIEMEHTOB

OIIK-2

'YMeeT: pemarb CUCTEMBbI JTIMHEHHBIX U HETMHEHHBIX anreOpandeckux
ypaBHEHUH, 3a]]a4i HEJIMHEIHOT0 1eOpMUPOBaHHsI KOHCTPYKIIUH,




MOJIEIIMPOBATH IEMEHThI KOHCTPYKIMM paKETHO-KOCMHUYECKON TEXHUKH C
MCTIOJIb30BaHUEM OJJHOMEPHBIX, IUIOCKUX U MPOCTPAHCTBEHHBIX KOHEYHBIX
PIIEMEHTOB

MeeT NpakTUYECKUI OMBIT: BJIaJEHUS POrPaMMHO-BBIUNCIUTEIbHBIM
koMrIiekcoM MathCad 11t BEIOSTHEHHSI MHKEHEPHBIX PACYeTOB, HABBIKAMHU
OIIK-2 o(opMIIeHHsT HAyYHO-TEXHHUYECKUX 0TYeTOB B cooTBeTcTBHU ¢ [OCT 1 H | [
(dbopMupoOBaHUs MAaTPUYHBIX YPAaBHEHUN C UCIIOIB30BAHUEM MOMATPUI] U
BBITIOJTHEHUEM MaTPUYHBIX ONEpALAN

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:
1. 3enxeBud, O. Koneunslie aneMenTsl U anmnpokcumanus O. 3enkesuy, K.
Mopran; Ilep. ¢ anr. b. 1. KBacosa; Ilox pen. H. C. baxanosa. - M.: Mup, 1986. -
318 c. ui.
2. Cerepnung, JI. Ix. [TpuMeHeHne MeTo/1a KOHEUHBIX A1eMeHTOB [lep. ¢
anrt. A. A. lllecrakosa; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
3. bacos, K. A. ANSYS Tekcr cnipas. nonbs3oBarens K. A. bacos. - 2-¢
u3., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

0) OononHumenbHas Iumepamypa:
1. Ilynm, T. E. ITpukiaaHabie YUCICHHBIE METO/IbI B (DU3UKE U TEXHUKE
[Tekcr] T. E. lllyn ; nep. ¢ aum. C. FO. Cnaanosa ; noxg pea. C. I1. Mepkypsesa. -
M.: Bricmas mkona, 1990. - 254 c. ui.

8) omeuecmeenHvle U 3apyOeHCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. BectHuk OYpI'Y, "Marematnueckoe MOIEIUPOBAHUE U
porpaMMHpoOBaHue"
2.  Bectuuk FOYpI'Y, "Mamunoctpoenune"

2) MmemoouuecKkue yKasaHus 0s Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. BapuaHTbI KOHTPOJIBHBIX 33/ IAHUI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. BapuaHTbI KOHTPOJIbHBIX 3a/IAHUMN

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onrcanme
JUTEPATypPbl ANIEKTPOHHOMN
bopme
l'omoBanoB, A.M. MeTox KOHEUHBIX 3JIEMEHTOB B CTaTHKE U
DJIEKTPOHHO- TMHAMMKE TOHKOCTEHHBIX KOHCTPYKLHUMU. [DIEKTPOHHBII
1 OcHoBHas OoubmoTeyHas pecypc] / A.W. Tonosanos, O.H. Tronenera, A.D.
uTeparypa cucreMa HIuraGyTanHOB. — DJeKTpoH. AaH. — M. : @usmariut, 2006.
n3narenbeTBa Jlanb — 389 ¢. — Pexxum nocrtymna: http://e.lanbook.com/book/50293
— 3anI. ¢ 3KpaHa.




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.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

b S

Microsoft-Windows(0eccpouHo)
Microsoft-Office(6eccpouno)
PTC-MathCAD(6eccpouno)

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

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTTHHbI

OcHoBHOE 000pyI0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bun 3anstuit aJ;; MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe s
pa3IMYHBIX BUOB 3aHSATHHA
[IpakTnueckue 109 |Knacc BBIYMCINTENBHON TEXHUKN OCHAILEHHBIN coBpeMeHHbIMU [1K.
3aHsaTUsA U ceMuHapsl |(2) |[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS
306

Jlexuun

)

KomrmbroTep, mpoexTop.




