FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOT'PAMMA

mucumIneel 1.0 .110.11.01 Meton KOHEUHBIX 2JIEMEHTOB
s Hanpasiaenusi 24.03.04 ABuactpoeHue

ypoBeHb bakanaspuar
npogujib NOArOTOBKHM beCnuIoTHBIE JIETaTeJIbHBIC AllapaThl
¢opma o0yueHus1 ouHas

Kagenpa-paspadoryuk JletarenbHple annaparsl

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 24.03.04 ABuacTpoeHue, yTBEPKIAEHHBIM IpUKa30M MUHOOpHAYKH OT

05.02.2018 Ne 81

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,

K. TCXH.H., JOLCHT

|

1OYpry

CBEJIEHHSI O BIAJIEJIBLE 11911
o B.T.

Kom
[Tom

iarvg
19.06.2024

TIDI1, xparTes B chetene
mooGopora

S .
ﬁ‘@ﬁ% Srexctponisii

OYpry 1050

0 yHiBepeHTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T
nan: [emkos P. A.

hkovra
18.06.2024

YenssOMHCK

B. I Hdertaps

P. A. IlemkoB



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

3HaeT: TEOPCTUICCKUEC OCHOBBI MECTOd KOHCUHBIX
IJICMCHTOB; XapaKTCPUCTUKHU COBPECMCHHBIX
[IPOTrpaMMHBIX MMAKETOB, PCAJITU3YIOIIUX METOA
KOHCYHBIX 3JICMCHTOB

'YMeeT: MOACIINPOBATDH SJICMCHTBI KOHCTp}IKLII/Iﬁ

[1K-3 CnocobeH nmpoBOANUTh pacyeThl s JIeTaTeIbHBIX aNapaTroB C UCIIOJIb30BaHUEM
oOecrieueHHst TIPOYHOCTH aBHAIIHOHHBIX OHOMEPHBIX, TNIOCKHUX U MPOCTPAHCTBEHHBIX
KOHCTPYKITHIH KOHEUHBIX JIEMEHTOB

lMeeT npakTUYeCKH OMBIT: peleHHs 3a1a4
METOZI0M KOHEYHBIX JIEMEHTOB IPH NPOBEICHUU
POEKTUPOBOUHBIX U IPOYHOCTHBIX PACUETOB C
MOMOIIIbIO COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX
nporpaMm

3. Mecto nucuumiindbl B cTpykrype OIT BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT

HpO‘lHOCTB KOHCTPYKI_[I/Iﬁ JICTATCIIbHBIX allllapaToB,

CTpOI/ITeJ'IBHaH MCXaHHKa JICTATCIIbHBIX aIlllapaTOB o
I[I/IHaMI/IKa ABUAILIMOHHBIX KOHCTPYKIHUH

TpeGoBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJIEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:



Jucnuninza TpeboBanus

CTpOI/ITeJ'IBHaﬂ MCXaHHKa JICTAaTCIIbHBIX aIllllapaToB

3HaeT: METObl pacyeTa CUJIOBBIX KOHCTPYKLUH;
CTEP>KHEBBIX CHCTEM, IIJIACTUH, 000JI0YEK YMEeT:
pelars 3aa4u 10 ONPEACIICHUIO HAPS)KEHHO-
1e(pOPMHUPOBAHHOTO COCTOSTHUS KOHCTPYKIMH
nIeTaTeNbHbIX anmnaparos MMeer nmpakTuyeckui
OIIBIT: pacyeTa HalpsHKeHHOe-1e()OpMUPOBAHHOTO
COCTOSIHMSI KOHCTPYKLUN U UX DJIEMEHTOB
JIeTaTeIbHBIX ANlapaToB

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mast Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTaKTHOUW pabOThI

Pacmipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6
OO61mas Tpya0€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIx 3aHaTuil (I13) 32 32
JlaGopatopusbie padotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 20 20
BoinosHeHNEe KOHTPOJIbHBIX 33 JaHUI 33,75 33.75
KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMILIIMHBI

OO6beM ayTUTOPHBIX 3aHATUH
pa:jfena HaumenoBanue pa3aenoB JUCUMIIIMHBI 10 BUJaM B Hacax
Beero |JI| II3 | JIP
1 [Taket mporpamm MathCad j1st BEITOTHEHHUSI MAaTeMaTHYECKUX 4 ol 4 0
pacueToB
) Marpuynas (bvopMmepOBKa COOTHOLICHUH TEOPUHU YIIPYTOCTU U 6 21 4 0
CTPOUTEJILHON MEXAHUKU JIETATEJIbHBIX allllapaToB
3 OcCHOBHBIE IIOHATHUS BApUALIMOHHBIX METOJIOB B MEXAHUKE ) > o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuuHblii METOJ NEPEMEIIECHUN JJIs1 CTEPIKHEBBIX CUCTEM 4 2| 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKLUN 4 2| 2 0
6  |KoHeuHble 371EMEHTHI CIUIOIIHOM CPEbl 6 2| 4 0
7 [UucneHHOE MHTErPUPOBAHUE B METO/E KOHEYHBIX DJIEMEHTOB 6 2| 4 0
8 |CooTHoOLIEHNS MeTOIa KOHEUHEBIX YJIEMEHTOB B 3aJjauyaX JUHAMHUKHU 6 2 4 0
9 OCOOEHHOCTH NPAKTUYECKHX PACUETOB C UCIIOJIb30BAHUEM 10 2| 3 0
IPOIPaMMHOI0 KOMILJIEKCA KOHEYHO-3JIEMEHTHOI'O aHAJIN3a




JANSYS ||

5.1. Jlekuuu
Ne Ne Koa-
nexuuulpasena HaumeHnoBanue wim KpaTkoe CoAep:KaHue JIEKITMOHHOTO 3aHSTHS BO
4acoB
1 5 Marpuunast opMyIHpPOBKa COOTHOIIEHUN TEOPHH YIPYTOCTH U CTPOUTEIHHON )
MEXaHUKHU JIETATEIbHBIX anmnapaTroB
2 3 |OcHOBHBIE MOHATHUS BApUALIMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPEJ
3 4  [MarpuyHbIil METOA MEPEMEILIEHUN SISl CTEPIKHEBBIX CUCTEM 2
4 5 |MeTrox KOHEUHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUN 2
5 6  |KoHeuHbIe 3JIEMEHTHI CIUIOIIHON CPEJIbI 2
6 7 [UuclieHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 2JIEMEHTOB 2
7 8  |CooTHOmEeHNS METOIa KOHEYHBIX DJIEMEHTOB B 33/ladaX JWHAMHUKHU 2
2 9 OCcOOEHHOCTH MPAKTHYECKUX PACUYETOB C UCTIOIB30BAHUEM MPOTPAMMHOTO 5
KOMILIEKCA KOHEUHO-31eMeHTHOro aHanu3a ANSY'S
5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI
Ne Ne Koa-
sansuspasena HanmMeHnoBaHue Ui KpaTkoe cofiepKaHue MPakTUYECKOro 3aHATHsI, CeMUHapa BO
4acoB
1 1 Oc00EHHOCTH UCTIONB30BaAHUS MPOTPAMMHO-BBIYHCIUTEIFHOTO KOMITJIEKCA 4
MathCad ripu BBITTOTTHEHUN HHKEHEPHBIX PACYETOB
) ’ Kparkast xapakTepuCTHKa U COCTaB MMAKETOB, PEATU3YIOLIUX METO KOHEUHBIX 4
DJIIEMEHTOB
PacueT ¢epMEeHHOM KOHCTPYKIIUH MATPUIHBIM METOIOM MIEpEMEIICHHU.
3 4 |[TocTpoeHue reoOMEeTPUIECKONS MOJIETN KOHCTPYKIMHU. CHUCTEMBI KOOPAUHAT. 2
MaTtpuilsl y370BBIX CUJI U cMeleHuil. Pemenne cucremsl ypaBHenuit MKDO.
4 5 |Pacder hepMEHHON KOHCTPYKIIUU METOJOM KOHEUHBIX DJIEMEHTOB. 2
5 6 MojennpoBaHue ¢ UCIIOJIb30BAaHUEM TIIOCKUX M MPOCTPAHCTBEHHBIX KOHEUHBIX 4
heMeHTOB. OCOOCHHOCTH 3aKPEeTICHUS MOJIEITH.
6 7 MojennpoBaHre KOHCTPYKIUH cioxHoU Gopmel. [Ipunoxenue pacnpenenéHHoOM 4
Harpy3Ku
7 8  |Omnpenenenne coOOCTBEHHBIX (POPM M 4aCTOT KOHCTPYKITUN 4
3 9 Pacuer HanpspkeHnit B 00010ukax (MeMOpaHax u 0akax) Harpy>KEHHBIX 4
aBJICHUEM
9 9 Pacuer HanpspKeHU B MIIACTUHE MPU HArpeBe, HAMPSKEHUH AMCKa IIPU €T0 4
BpaIlleHUH, IPOCTPAHCTBEHHON (DEPMBI JIETaTEILHOTO armapara
5.3. JIaboparopHbie padoThI
He npeayCMOTPCHEBI
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Bemonnenne CPC
Crmcoxk nureparypsl (¢ yKazaHuEeM Kon-
ITonsug CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB




[lonroroBka K 3a4ery

Cerepnung, JI. [Ix. [lpumenenue metona
KOHEYHBIX A71eMeHTOB [lep. ¢ anm. A. A.
[lecrakonra; [Tox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. un.

20

BrinosHEHNE KOHTPOJIbHBIX 3aIaHUI

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

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

33,75

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHHS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusbie meponpusitus (KM)

Ne | Ce- Bun
KM|mectp| kOHTpoOJIS

HazBaumue
KOHTPOJIBHOTO
MEPONPUATUSI

Bec

Makc.
Ooamn

HOpH,I[OK Ha4YHCJIEHNS 0aII0B

Y uu-
TBEIBA

ercs
B [TA

Texymui
KOHTPOJIb

KonTtponbHoe
3anaHue-1

10

10

KoHTposnpHOE 3a/1aHue OCYIIECTBIISECTCS Ha
MOCJICTHEM 3aHITHH U3YYaeMbIX Pa3IciioB
c 1 mo 2. CtyneHTy naercs 3ajaya. 3agada
COCTOMT M3 pacueTHOMN  rpaduuecKoit
yactu. Ha pemenue 3amaun orBonurcs 45
MUHYT. [Ipy olleHUBaHUH PE3yBTATOB
MEPOIPUITUS UCTIONB3YETCsI OaIbHO-
[PEUTHHTOBAsI CHCTEMA OLICHUBAHUS
[PEe3yaBTaTOB YUeOHOM NesSTEIbHOCTU
oOyuaronuxcs (yTBepKeHa PUKa30M
pekropa ot 24.05.2019 . Ne 179).
KpuTtepun olleHUBaHUS PEIICHUS 3aa49u: -
pacuer u rpaduueckasi 4aCcTh BBITTOJIHEHBI
BEpHO — 12 GaioB; - pacyeT BHIMOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HemoueTsl — 10 6auioB; - pacdyer uMeeT
HEI04eThl, rpaduyeckas 4acTh BHITIOJTHEHA
BEepHO — § 0aJUIOB; - pacyeT u rpadudecKas
4acTh UMEIOT HEJ0UEThI — 6 OaIIIOoB; -
pacdet u rpaduueckast 4acTh UMEIOT
rpyOble 3ameuanus — 4 Oanna; - 3a1a4a He
BhITIOTHEHA — () 6a110B. MakcumalibHOe
KOJIM4YeCcTBO OaitoB — 12. BecoBoit

k03¢ UIeHT MeponpusThs - 12.
3a4TeHO: PEeUTHHT 00yUaroIIerocs 3a

MepomnpusiTue 6osbiie win paseH 60 %.

3a4CT




He 3auTeHo: peiftunr oOyvaromerocs 3a
MeponpusaTrue Mmeree 60 %

Texymnii
KOHTPOJIb

KontponbsHoe
3a/1aHue-2

10

10

KoHTponbHOe 3a1aH1Ee OCYIIECTBIISIETCS Ha
MOCIIETHEM 3aHATUU U3Y4aeMbIX pa3ZiesioB
¢ 3 mo 4. CtyneHTy naercs 3ajada. 3aj1aqa
COCTOMT U3 PacueTHOM U rpaduueckoit
yacth. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
peHTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB y4eOHOM NesATEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PeLICHUS 3aJa4H: -
pacueT U rpaduuecKasi 9acTh BBITIOIHEHBI
BEpHO — 12 0GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04€eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UeThl — 6 OaIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oaia; - 3a/1a4a He
BhINoHeHa — 0 GanioB. MakcumanbHoOe
KoJMuecTBO O6ayioB — 12. BecoBoii
K03(UIIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie Wi paseH 60 %.
He 3auteno: pedTHHT oOyyaromierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KontponbsHoe
3ajaHue-3

10

10

KoHTposIbHOE 33a/]JaHKe OCYIIECTBISIETCS Ha
MOCJIEHEM 3aHATHH U3y4aeMbIX pa3zesioB
¢ 5 no 6. CtyneHTy naercs 3ajada. 3ajiaqya
COCTOMUT M3 pacueTHOI U rpaduyeckoit
yactu. Ha pemenue 3agaun otBogurcs 45
MUHYT. [Ipy o1leHnBaHUH PE3yIbTaTOB
MEpONPUATHS UCTIONb3yeTCs OaJIbHO-
[peUTHHTOBAs CUCTEMa OLICHHUBAHUS
pE3yJIbTaTOB yU4eOHOH NesTeNbHOCTH
oOydaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUS PEIICHUS 3aa49H: -
pacdeT u rpaduyeckast YacTb BBITIOJTHEHbI
BEpHO — 12 6anoB; - pacyeT BBIIOJIHEH
BEPHO, rpaduuecKas 4acTb UMEET
HeoueThl — 10 0asuioB; - pacuer uMeeT
HeJl04YeThl, rpaduueckas 4acTh BHIIOJHEHA
BEpHO — § 0aJUIOB; - pacyeT u rpapuyeckas
4acTh UMEIOT HeJl0YeThl — 6 6auIoB; -
[pacueT U rpaguyueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOe
KOJIM4YecTBO 6ayuioB — 12. BecoBoii

ko3 puument meponpusitus - 12.
3auTeHO: peUTHHT 00y4arolerocs 3a

MeponpusitTie 6osbiie win paseH 60 %.

3a4YCT]




He 3auTeHo: peiftunr oOyvaromerocs 3a
MeponpusaTrue Mmeree 60 %

Texymnii
KOHTPOJIb

KontponbsHoe
3amanue-4

10

10

KoHTponbHOe 3a1aH1Ee OCYIIECTBIISIETCS Ha
MOCIIETHEM 3aHATUU U3Y4aeMbIX pa3ZiesioB
c 7 mo 8. CtyneHTy maercs 3ajada. 3aj1aqa
COCTOMT U3 PacueTHOM U rpaduueckoit
yacth. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
peHTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB y4eOHOM NesATEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PeLICHUS 3aJa4H: -
pacueT U rpaduuecKasi 9acTh BBITIOIHEHBI
BEpHO — 12 0GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04€eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UeThl — 6 OaIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oaia; - 3a/1a4a He
BhINoHeHa — 0 GanioB. MakcumanbHoOe
KoJMuecTBO O6ayioB — 12. BecoBoii
K03(UIIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie Wi paseH 60 %.
He 3auteno: :pedTuHT 00yuaroierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KontponbsHoe
3a/aHue-5

10

10

KoHTposIbHOE 33a/]JaHKe OCYIIECTBISIETCS Ha
MOCJIEHEM 3aHITHH IO pazzeny 9.
CryneHty naetcs 3aj1aya. 3ajiaya COCTOUT
U3 pacyeTHOU U rpadpuueckoi yactu. Ha
peleHue 3a7a4l OTBOIUTCS 45 MUHYT.
[1pu onleHUBaHUM PE3yaBTATOB
MEpONPUATHS UCTIONb3yeTCs OaJIbHO-
[peUTHHTOBAs CUCTEMa OLICHHUBAHUS
pE3yJIbTaTOB yU4eOHOH NesTeNbHOCTH
oOydaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUS PEIICHUS 3aa49H: -
pacueT u rpaduueckasi 4aCTh BBIIOJHEHBI
BEpHO — 12 6anoB; - pacyeT BBIIOJIHEH
BEPHO, rpaduuecKas 4acTb UMEET
Hego4eThl — 10 6aioB; - pacyeT umMeeT
HeJl04YeThl, rpaduueckas 4acTh BHIIOJHEHA
BEpHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4acTh UMEIOT HeJl0YeThl — 6 6auIoB; -
[pacueT U rpaguyueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOe
KonndecTBo 6amioB — 12. BecoBoit

ko3 puument meponpusitus - 12.
3auTeHO: peUTHHT 00yyarouierocs mno

nuciUIUInHE 60bI1e win paBeH 60 %.

3a4YCT]




He 3auTeHo: pedTHHT 00yyaromerocs mo
nmucrumaniae MeHee 60 %

IIpome-
KyTOUHAas
aTTecTanus

Meponpusrue
IIPOMEKYTOYHOU
aTTeCTalluy B BUJE
3ayeTa
(MMCHMEHHBII
ompoc)

40

[IpoMexyTouHas aTTecTanus BKIIOYAET B
cebst mucbMeHHbIH onpoc. KoHTponbHOoe
MEPOIIPUATHE TPOMEKYTOUHON aTTeCTalluu
IPOBOJATCS BO BpeMs caadu 3aueta. [Ipu
OLICHUBAHUU PE3YJIBTATOB MEPOIPUSITUS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHIOBAsI
CUCTEMa OLICHUBAHUSI PE3yIbTaTOB
y4eOHOI NesATeTbHOCTH 00yYaromuXcs
(YyTBeprkJieHa MPUKa30M PEeKTopa OT
24.05.2019 . Ne 179). IIpenogaBarento
[peI0CTaBIsIeTCsI IPaBO 3a/1aBaTh
00y4aroLMCs IOMTOJTHUTEIbHBIE BOIPOCHI
B paMKax MPOrpaMMbl TUCIUTUINHBL.
[I1cbMEHHBIN OITPOC U3 5 BOIIPOCOB B
owere. Bpems, oTBenenHoe Ha onpoc -40
MUHYT. [IpaBUIIBHBIN OTBET HAa BOIPOC
cooTBeTCTBYeT 8 Oamnam. YacTuaHO
NpaBUIbHBIM OTBET COOTBETCTBYET 5 OalLty.
HenpaBwibHBIN OTBET HAa BOIIPOC
coorBercTBYeT 0 OanmnoB. MakcumanbHOE
KonmuecTBo OamnoB — 40. MakcumanbsHOe
KOJIMYECTBO OAJUIOB 3a MPOMEKYTOUHYIO
arrectanuio — 40. BecoBoii ko3 duirient
meponpustus - 40.

3a4TeHO: peUTUHT 00yUarolerocs mno
mucuminHe Oonbliine wiu paBeH 60 %.

He 3auteHo: pedTUHT 00y4aroerocs mno
nucrumniae Menee 60 %

3a4CT

Texymmii
KOHTPOJIb

KontponbpHas

pabota B BUjE

MUCbMEHHOTO
ompoca-1

Heo0xomumMo OTBETUTH Ha BOTIPOCHI U3
CITHCKA.

[Ipu olleHMBaHUU PE3YyIBTATOB
MEPOTIPUATHSI UCTIOIB3YETCSl OAILTEHO-
PEUTUHIOBasA CUCTEMA OLIEHUBAHUS
[PE3YJIBTaTOB YU4eOHOU IeATeTbHOCTH
oOyuaronuxcs (yTBepKaeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
cootBercTByeT 0,5 6asna.

HacTUYHO MPaBUWIBHBIN OTBET
cootBercTByeT (0,25 Oanna.
HenpaBuiibHbINM OTBET Ha BOIIPOC
cootBeTcTBYET () OaIoB.
MakcruMaabHOE KOTUYEeCTBO OAIoB — 5.
BecoBoii ko3¢ dunneHT meponpusTus - 5.

3a4CT

Texymmii
KOHTPOJIb

KonTponbHas

pabora B BUje

MUCEMEHHOTO
omnpoca-2

Heo0xoa1uMo OTBETUTH Ha BONIPOCHI U3
CIMCKA.

[1pu onleHUBaHUU PE3yIBTATOB
MEpPONPUATHS UCTIONb3yeTCs OalIbHO-
peHTHHTOBAsE CUCTEMA OLCHUBAHUS
PE3yJIbTaTOB yUeOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pekropa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC

cootBeTcTByeT 0,5 OGasa.

3a4CT




HacTU4HO ITPaBUIIBHBIN OTBET
cootBercTByeT 0,25 Oanna.

cootBeTcTBYET () OasIoB.

HenpaBuibHBIN OTBET HA BOIIPOC

MakcruManbHOE KOTUIEeCTBO OAIIOB — 5.
BecoBoit ko durment meponpusaTus - 5.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

BOTIPOC COOTBETCTBYET 8 Oaymtam. YacTUIHO PABMIILHBIN OTBET
COOTBETCTBYET 5 O6amty. HenmpaBuibHBINH OTBET Ha BOIIPOC
cootBeTcTBYeT () OamioB. MakcumanbHOE KOJIHMYECTBO 0aJIOB —
40. MakcumanbHOE KOJIMYECTBO 0AJNIOB 32 IPOMEKYTOUHYIO
arrecranuto — 40. Becooii ko unment meponpustus - 40.
3a4TeHo: PeUTHHT 00yYarOIIEerocs Mo TUCIUILIMHE OOJbIIE HIN

pasen 60 %. He 3auTeHO: pedTHHT 00ydJaromerocs mo JUCIUILTHHE

menee 60 %

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypanp OLICHUBAHUS
aTTecTaluu
[TpomexxyTouHas aTTecTaius BKIIOYAET B C€0sl MUChbMEHHBII
onpoc. KoHTponbHOE MEpOonpHUsATHE TPOMEKYTOUHON aTTECTALNN
MIPOBOAATCS BO BpeMsi cljauu 3adeTa. [Ipu oneHnBanuu
PE3YIABTATOB MEPOIIPUATHS UCTIONB3YETCS OaTbHO-PEUTHHTOBAS
CHUCTEMa OIICHUBAHUS PE3YJbTAaTOB YUCOHOU JeATEILHOCTH
oOydaromuxcs (yTBeprKaeHa pruKa3oM pekropa ot 24.05.2019 1.
Ne 179). [IpenonaBaresto mpeaoCTaBISIETCS IPABO 3a/1aBaTh
00yYaronmMcst TOMOTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMbl
YHArom A . P P porp B cootBeTcTBUM C
— JuCcUUIITUHBL. [TMChbMEHHBIM Onpoc U3 5 BONPOCOB B OMIIETE. 12526
Bpewms, otBenenHoe Ha onpoc -40 MuHyT. [IpaBuiibHBIN OTBET Ha e
[Tonoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

3HaeT: TCOPCTUUCCKUC OCHOBBI METOAA KOHCYHBIX 3JICMCHTOB,

[1K-3 XapaKTEPUCTUKH COBPEMEHHBIX MPOTPAMMHBIX MTAKETOB, PEATH3YIOIIUX

MCTOJ KOHCYHBIX 3JICMCHTOB

HH

'YMeeT: MOJEIUPOBATh JIEMEHTHI KOHCTPYKLUN JIETATEJIbHBIX alapaToB C
[1K-3 MCIIOJIb30BaHMEM OTHOMEPHBIX, INTIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX ulla
PIIEMEHTOB

VMeeT NpakTUYECKUH OIBIT: PEIICHUS 3a1a4 METOIOM KOHEYHBIX JJIEMEHTOB
[1K-3 [IpY IIPOBEACHUH IIPOEKTUPOBOUYHBIX U IIPOYHOCTHBIX PACYETOB C IIOMOILLBIO ullu
COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX IPOTPaMM

Tumnossie KOHTPOJIBHBIC 3aaHNUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:




1.

318 c. ni.
2.

3.

3enkeBud, O. Koneunsie asemenThl U annpokcumaiusa O. 3enkeBud, K.
Mopran; Ilep. ¢ anr. b. 1. Kacosa; ITox pen. H. C. baxBanosa. - M.: Mup, 1986. -

Cerepnung, JI. Ix. [IpumeHenre MmeToa KOHEUHBIX A11eMeHTOB Ilep. ¢
a1, A. A. lllecrakosa; [Tox pexn. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
bacos, K. A. ANSYS Tekct cnpas. nosib3oBaresns K. A. bacos. - 2-¢
u3n., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

0) OononHumenvbHas 1umepamypa:
My, T. E. IlpuknanHeie yncieHHbIE METOABI B (PU3UKE U TEXHUKE
[Tekcr] T. E. lllyn ; nep. ¢ aum. C. FO. Cnasanosa ; nog pea. C. I1. Mepkypsesa. -
M.: Bricmas mkona, 1990. - 254 c. .

I.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
Bectaux FOYpI'Y, "Maremarnueckoe MOAEIUPOBAHUE U

porpaMMHpoOBaHue"
Bectaux FOYpI'Y, "Mamunoctpoenune"

l.

2.

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
BapuaHTbI KOHTPOJBHBIX 33JaHHUI

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
BapuaHTbI KOHTPOJIBHBIX 3aJaHUI

I.

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnmorpaduyeckoe onrcanme
JUTEPaTypbl IIEKTPOHHOMN
bopme
l'omoBanoB, A.M. MeTox KOHEUHBIX 3JIEMEHTOB B CTATHKE U
DJIEKTPOHHO- TMHAMHMKE TOHKOCTEHHBIX KOHCTPYKLMMN. [DIE€KTPOHHBII
1 OcHoBHas OnOIMOTEUHAS pecypc] / A.W. Tonosanos, O.H. Tronenera, A.®D.
uTepaTypa cucTeMa HIurabyTanHOB. — DJEeKTpoH. AaH. — M. : ®usmarinut, 2006.
n3natenbcTBa Jlanb — 389 ¢. — Pexxum nocrtymna: http://e.lanbook.com/book/50293
— 3amI. ¢ 3KpaHa.
KoroBuu, A.B. Pemenne 3anau Teopuu ynpyrocTd METOOM
DJIEKTPOHHO- N
ononHuTenbHas [GuéHOTeuHAs KOHEYHBIX 3JIEMEHTOB. [DnekTpoHHbI pecypc]| / A.B. Korosuy,
2 teparypa CHCTEMa N.B. CrankeBuu. — OnektpoH. gadn. — M. : MI'TY um. H.D.
baymana, 2012. — 106 c. — Pexum goctyna:
n3narenseTBa JIanb
http://e.lanbook.com/book/52244 — 3ar. ¢ skpaHa.
Temuc, FO.M. Pacuet HanpspkeHHO-1€(DOPMUPOBAHHOTO
DJIEKTPOHHO- COCTOSIHUSI KOHCTPYKLIUN METOZ0OM KOHEUHBIX JIEMEHTOB.
3 JlonoiaHUTeNbHAs [OMONIHOTEeYHAs [Onexrponnslii pecype] / FO.M. Temuc, X.X. A3meToB. —
TUTEpaTypa crucreMa OnektpoH. nadn. — M. : MI'TY um. H.D. baymana, 2012. — 51
u3narenscTBa Jlans |c. — Pexxum mocrtyma: http://e.lanbook.com/book/52253 —
3arm. ¢ sKpaHa.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)




3. PTC-MathCAD(6eccpouHo)

4. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pY/I0BaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansatuit ayz_[ IIPEyCTaHOBJIEHHOE IIPOTPaMMHOE 00€eCTIedeHHE, UCTIOIBb3YyEMOE IS
pa3IUYHBIX BUJIOB 3aHATHI
[IpakTnueckue 109 |Kiacc BBIYMCIUTENBHON TEXHUKN OCHAIIEHHBIN coBpeMeHHbIMH [1K.
3aHATUs U cemuHapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS
306
Jlekuun 2) KomnbroTep, mpoexTop.




