FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

b: fedorovvb
24.05.2025

JIBHOCTH

B. b. ®énopos

PABOYAS ITPOI'PAMMA

aucumIMHbI 1.0.31 MeTox KOHEUHBIX DJIEMEHTOB
nJiA cnenquaabHocTu 24.05.01 [IpoextupoBanue, MpOU3BOACTBO U DKCILTyaTalus PakeT U

PAKECTHO-KOCMHUUYCCKHUX KOMIIJICKCOB

ypoBeHb CrieliuaauTeT
¢popma o0yueHust ouHas

kadeapa-pa3padorunk JleTateabHble anmnapaThl

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
nonrotoBku 24.05.01 [IpoexktupoBaHue, MPOU3BOICTBO U AKCILTyaTallUs PAKET U PAKETHO-
KOCMUYECKHUX KOMILUIEKCOB, YTBEPKIAEHHBIM MprukazoM MunoOpHayku ot 12.08.2020 Ne

964

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

CBEJIEHHSI O BIAJIEJIBLE 11911
o B.T.

iarvg
24.05.2025

TIDI1, xparTes B chetene
mooGopora

S .
ﬁ‘@ﬁ% Srexctponisii

0o 0 yumBepeiTeT

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

ra
.05.2025

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: TeOpPEeTUUECKHE OCHOBBI METO]a KOHEUHBIX
DIIEMEHTOB; XapaKTEPUCTUKU COBPEMEHHBIX
NPOTrPaMMHBIX ITAKETOB, PEATU3YIOLINX METO
KOHEYHBIX JIEMEHTOB

OIIK-5 CnocobeH pa3zpabaTbiBaTh (PU3NUYECKUE U [YMEET: MOJIEIUPOBATh AIEMEHTHI KOHCTPYKLIUH
MaTeMaTU4eCKUE MOJIENIN UCCIIEyEMbIX MPOLIECCOB, [IETATENIBHBIX AlNApaToOB C UCIOIb30BAHUEM

SIBICHUU ¥ OOBEKTOB, OTHOCSIIIUXCS K OHOMEPHBIX, TUIOCKUX U TPOCTPAHCTBEHHBIX
npodecCuoHaILHOMN cdepe ASSITSIBHOCTH 1T [KOHEYHBIX 3JIEMEHTOB
peIIeHHS] MHXCHEPHBIX 3a/1a4 MMeeT nmpakTUYeCKHiA OTIBIT: PEIICHHS 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

1.0.34 I'mapaBnuka U OCHOBBI I'MAponHEBMOcuUcTeM,|1.0.33 MaremaTnueckoe MOJEINPOBaHNE
1.0.17 letanu MamuH, MIPOLIECCOB M CUCTEM PAKETHO-KOCMHUYECKON
1.0.24 TepmoauHaMuKa U TEIUIONEpesada TEXHUKU




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.17 Jeranu MamuH

3HaeT: KpUTEpPUH paboOTOCTIOCOOHOCTH U OCHOBBI
pacuera y3JI0B U JeTajleil MallluH; OCHOBHBIE y3JIbl U
neTaay MaIlvuH: Ha3HaYeHUE, TEOPETUICCKHE
OCHOBBI (P)YHKIIMOHUPOBAHUS, KJ1accu(UKAIINS;
0a30BbIE METOJUKH pacueTa pa3IMuHbIX Y3JI0B U
netaneil MalluH; YMEET: COCTaBIsATh PACUETHbBIE
CXEMBI;, UCCIICIOBAaTh KHHEMAaTUUCCKUE U CUJIOBEIC
XapaKTePUCTHUKH; BBIIIOIHATH IOAOOD y3710B U
neTanel u3Ienus; IPOU3BOIUTh pacueT y3J0B U
neraeit mamuH MiMeer npakTu4eCcKui OIbIT:
MPOCKTUPOBAHMS MEXAaHUUECKUX KOHCTPYKITUH;
KOHCTPYHUPOBAHMS Y3JI0B U JIeTajell MalluH;
MOJITOTOBKHA KOHCTPYKTOPCKOM TOKYMEHTAIUH;
npuMmeHeHus cpencts CAITP

1.0.24 TepmoauHaMuKa U TeIulonepeaaya

3HAET: 3aKOHBI TEPMOJNHAMUKH U TEILIONEPEAAYH B
[IPOLECCAX B U3AEIUAX PAKCTHO-KOCMHUYECKOU
TEXHUKH YMEET: IPUMEHATH 3aKOHBI
TEPMOJMHAMUKH U TEILIONEPENa4H NIPU
IPOEKTUPOBAHNH U3EIINN PAKETHO-KOCMUYECKON
TeXHUKH VIMeeT MpaKTU4eCKUN ONBIT: pELICHUS
3a/1a4 TEPMOIMHAMUKH U TEIUIONEPEAAYH

1.0.34 I'mapaBnyka 1 OCHOBBI I'MIPOITHEBMOCUCTEM

3HaeT: OCHOBHBIC (PU3NUYECKUE CBOMCTBA YKUIKOCTEH
1 ra3a, 3aKOHbI UX KUHEMAaTUKH, CTATUKHU U
TMHAMUKH, CHJIBI, IEUCTBYIOIINE B KUIKOCTSIX,
CUIPOMEXaHUYECKHE MTPOLIECCHI, THAPABINUECKOE
o00opynoBaHue, TPoOIEMbI CO3IaHUS MAITUH
paSJII/I‘-IHBIX THUIIOB, B KOTOpBIX I/ICHOJ'IBSyIOTCSI
TUAPABINYECKUE CUCTEMBI; YMEET: UCIIOJIb30BaTh
LTS peH_IeHI/ISI TUITOBBIX 3aa4 3aKOHBI FI/II[paBJ'H/IKI/I,
MPOCKTUPOBATH THAPABINYECKUE CUCTEMBI,
I/ICHOJIB3OBaTI> MATECMATUYCCKHUEC MOACIIN
TUAPABINYECKUX SBICHUH U MPOIIECCOB, IPOBOIUTH
I‘I/II[pOMexaHI/I‘-IeCKI/Ie BKCHepI/IMeHTLI B
Ta0OpaTOPHBIX YCIOBUSX, UCTIOIB30BATh IS
pGIJ_ICHI/ISI TUITIOBBIX 3aa4 3aKOHBI FI/IILpaBJII/IKI/I,
MPOEKTUPOBATH THAPABINYECKUE CUCTEMBI, MimeeT
HpaKTI/I‘-IeCKI/Iﬁ OIIBIT: UCIIOJIB30BaAHUA MECTOJ0B
pacyeTa >KHJIKOCTHBIX U Ta3000pa3HBIX TIOTOKOB,
[pacdera U MCCIe0BaHUs XapaKTEPUCTUK

TUIPOCUCTEM;

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Bun yuebHolt paboTbl

Bcero
4acoB

Pacnpez[eneHI/Ie 10 ceMecTpaM
B acax




Homep cemectpa
6
OO61mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI
aymuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
BrinosnHeHNE KOHTPOJIBHBIX 3aIaHUH 33,75 33.75
[ToxroroBka k 3adery 20 20
KoHcynpranmy u npoMexyTo4Hast aTTecTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaeprkaHue TUCHMILIMHBI

O6beM ayTUTOPHBIX 3aHATUN
pajigena HaumeHnoBanue pa3aenoB IUCHUILIMHbI 110 BUJAM B 4acax
Becero |JI| II3 | JIP
1 [Taket mporpamm MathCad 11st BEITOTHEHHSI MAaTEeMaTHYECKUX ) ol 2 0
pacyeToB
5 MarpuuHast qlopMmepOBKa COOTHOILIEHUH TEOPUH YIIPYTOCTH U 4 4l o 0
CTPOUTEIHHON MEXAHUKU JIETATEJIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BApPUALIMOHHBIX METOJIOB B MEXaHUKE 4 4l o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuuHblii METOJ NEPEMEIIECHUN JJIsi CTEPIKHEBBIX CUCTEM 6 41 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 6 4 2 0
6  |KoHeuHble 37IEMEHTHI CIUIOIIHOM CPEbl 6 41 2 0
7 [UucneHHOE MHTETPUPOBAHUE B METO/E KOHEYHBIX DJIEMEHTOB 6 41 2 0
8  |CooTHoLIEHNS METOIa KOHEYHBIX JIEMEHTOB B 3a7adaxX JUHAMHUKU 6 41 2 0
OCOOEHHOCTH MPAKTUYECKHX PACU€TOB C HCIIOJIb30BAHUEM
9  |mporpaMMHOr0 KOMILJIEKCA KOHEYHO-3JIEMEHTHOI'O aHAIN3a 8 4| 4 0
ANSYS
5.1. Jlexknun
Ne Ne Koa-
nexumlpassiena HanmeHoBaHMe nim KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
| > Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON 4
MEXaHUKH JIETAaTEIbHBIX allllapaToB
2 3 |OcHOBHBIEC MOHATHS BapUALMOHHBIX METO/I0B B MEXAHUKE CIIJIOUIHBIX CPEX 4
3 4  |MarpuyHbI METOJ EPEMEIICHHM I CTEPKHEBBIX CUCTEM 4
4 5 |MeTrox KOHEUHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUI 4
5 6  |KoHeuHble 37IEMEHTHI CIUIOIIHOMN Cpebl 4
6 7 [UHCIIEHHOE MHTETPUPOBAHUE B METOJI€ KOHEYHBIX 3JIEMEHTOB 4
7 8  |CooTHouIEHUS METO/Ia KOHEUHBIX AJIEMEHTOB B 3a7a4axX JUHAMHUKHU 4
3 9 OCOOEHHOCTH MPAKTUYECKUX PACUETOB C HCIIOIB30BAaHUEM MPOTPAMMHOTO 4
KOMILIEKCA KOHEYHO-31eMeHTHOro aHam3a ANSY'S




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koa-
HanmeHnoBanue min KpaTtkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
3aHATUA[pa3IeNa]
4acoB
1 1 Oc00EHHOCTH UCTIONB30BAHUS MPOTPAMMHO-BBIYUCIUTEILHOTO KOMITJIEKCA )
MathCad ripu BBITTOTTHEHUN HHXEHEPHBIX PACYETOB
Pacuer pepmMeHHON KOHCTPYKIIMM MAaTPUYHBIM METOZOM HepeMEeIICHHIA.
2 4  |[[locTpoeHue reoMeTprudeCcKors MOAEIN KOHCTPYKIUHU. CHUCTEMbI KOOPAMHAT. 2
MaTtpuiibl y3710BbIX CUJI M cMelleHui. Pemenne cucremsl ypaBHeHuit MKO.
3 5 |Pacuer hepMEHHON KOHCTPYKLHUU METOAOM KOHEUHBIX JIEMEHTOB. 2
4 6 MozenupoBaHue C UCTIOJIb30BAHUEM ITUIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX 5
hrieMeHTOB. OCOOEHHOCTH 3aKPETICHUST MOJICIIH.
5 7 MopnenupoBaHue KOHCTPYKLUH cl0xHOM opmbl. [punoxkenue pacnpenenéHHONR )
Harpy3Ku
6 8  |Ompenenenre cOOCTBEHHBIX ()OPM U YaCTOT KOHCTPYKIIUU 2
7 9 Pacuer HanpspkeHH B 0005104Kax (MeMOpaHax 1 6akax) HarpyKeHHBIX )
NaBJICHUEM
] 9 PacdeT HanpsiKeHU B IUIACTUHE NPU HArpeBe, HAMPSHKEHUN JUCKa TIPU €ro )
BpAIICHUHU, TPOCTPAHCTBEHHOM (PepMBbI JIETAaTEIHLHOTO anmapara
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonnenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
Kupbsnos, /. B. Mathcad 13 Hau6onee
nonH. pyk. 1. B. Kupbsnos. - CI16.: BXB-
[TetepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkct cnipas.
BblnosTHEHNE KOHTPOJIBHBIX 33 JaHUI nomp3sosaresns K. A. bacos. - 2-¢ u3n, crep. 6 133,75
- M.: IMK-IIpecc, 2012. - 639 c. un. (c. ’
556-561) Cerepnunn, JI. [x. [lpumenenue
METOJ1a KOHEUHBIX emMeHToB [lep. ¢ anr.
A. A. lllecrakosa; Ilox pen. b. E. [To6enpu.
- M.: Mup, 1979. - 392 c. un.
Cerepnung, JI. JIx. [Ilpumenenne metona
KOHEUHBIX 1eMeHTOB [lep. ¢ anrm. A. A.
[loaroroBka k 3adery 6 20

[[Iectakora; ITox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. ui.

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCHI.




6.1. KouTpoabusie meponpusitusa (KM)

KM

Ce-
MECTp

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Oain

[Topsimok HavuCIeHUs 6AIIIOB

Yuu-
THIBA

ercs
B [1A

Texymui
KOHTPOJIb

KontposnbsHoe
3amanue- 1

10

10

KoHTposnbHOE 3a1aHKEe OCYLIECTBIISIETCS HA
[IOCJICHEM 3aHATUH U3Y4aeMbIX pa3zeiioB
c 1 mo 2. CtynenTy aaercs 3ajiada. 3ajaua
COCTOMT U3 PacueTHOM U rpaduueckoit
yactu. Ha pemenue 3anaun orBoaurcs 45
MUHYT. [Ipy olleHuBaHUM PE3yabTaTOB
MEPOIPUSITUS UCIIOIB3YETCsI OaNIbHO-
pEUTHHIOBasi cCCTeMa OLICHUBAHUS
[pe3yabTaToB y4eOHOM NesSTEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa IPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepuu olleHUBaHMs PELICHUS 3aJa4u: -
[pacuer u rpaduyueckasi 4acTh BBIIIOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
He/04eThl, rpaduyeckas 4acTh BHIIIOJHEHA
BEpHO — 8 0aJUIOB; - pacueT U rpadudeckas
JacTh UMCIOT HEJOYETHl — 6 0alIoB; -
pacdet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oaia; - 3a1a4a He
BbINosHeHa — () GanoB. MakcumanbHoOe
KOIM4YecTBO 0auioB — 12. BecoBoii
K03(UIIEHT MeponpusTus - 12.
3auTeHO: peUTUHT 00YyUarOIIEeTOCs 32
MepornpusTie 6osblie nwin paseH 60 %.
He 3auteno: pelTuHr oOyyarouierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texyuui
KOHTPOJIb

KontposnbsHoe
3aJaHue-2

10

10

KoHTponbHOE 3a/1aHKe OCYIIECTBISIETCS Ha
MOCJICTHEM 3aHATHH U3YYaeMbIX Pa3iciioB
c 3 no 4. CtyneHty naercs 3ajada. 3ajaqya
COCTOMT M3 PacueTHOMN U rpaduuecKoi
yactu. Ha pemenue 3agaun otBogurcs 45
MUHYT. [Ipy olleHUBaHWH PE3yIBTATOB
MEPOIPUITUS UCTIONB3YETCsI OaIbHO-
[PEUTHHTOBAsI CHCTEMA OLICHUBAHUS
pPE3yIbTaTOB YUeOHOM NeSTEIbHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pekTopa oT 24.05.2019 . Ne 179).
KpuTtepun ollcHUBaHUS PEIICHUS 3aa49U: -
pacueT u rpaduueckasi 4acTh BBIIOJIHEHBI
BEpHO — 12 6aioB; - pacyeT BBIIIOJIHEH
BEpHO, rpaduueckast 4acTb UMEET
Hego4yeThl — 10 6aiIoB; - pacueT umeeT
HE/I04eThl, Tpaduyeckas 4acTh BHITIOJTHEHA
BEpHO — 8 0AJJIOB; - pacyeT u rpaduyeckas
4acTh UMEIOT HEJ0UEThI — 6 OaIIOB; -
pacdet u rpadudeckasi 4acTh UMCIOT

rpyOble 3ameuanus — 4 Gaia; - 3aj1a4a He

3a4CT




BhINoHeHa — (0 GanoB. MakcuManbHOe
KoJruecTBo 6amioB — 12. BecoBoit

K03 UIEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00yUarOIIEeToCs 32
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: peTHHT 00ydJaromerocs 3a
Mmeponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponrsHoe
3ajaHue-3

10

10

KoHTposbHOE 3a1aHKE OCYLIECTBIISIETCS HA
[TOCJIETHEM 3aHSATUHU MU3YYaeMbIX pa3/eioB
c 5 no 6. CtyneHTy naercs 3ajada. 3ajiaqya
COCTOUT M3 pacueTHOI U rpaduyeckoit
yacTu. Ha pemenue 3anaun orBonurea 45
MUHYT. [Ipy olleHuBaHUM pe3yabTaToB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[PEUTHHIOBAasI CCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH eI TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
KpuTtepun olleHNBaHUS pellIeHuUs 3aJa4u: -
pacueT u rpaduyeckasi 4acThb BHITIOJIHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEPHO, rpaduuecKas 4acTb UMEET
HenoueThl — 10 6amioB; - pacueT umMeeT
HeJl04YeThl, rpaduuecKas 4acTh BHIIOJHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4acTh UMEIOT HEJJOUEThl — 6 0aIoB; -
pacuer u rpaguyueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KoIM4yecTBO 6amuioB — 12. BecoBoii

KO3 PUIIMEHT MepoTnIpusaTHs - 12.
3auTeHO: peUTHHT 00y4Jarolerocs 3a
MeporpusTHe 0osbliie uin paseH 60 %.
He 3auTeHo: peiftunr oOyvarorerocs 3a
Meponpusitie MeHee 60 %

3a4CT

Texymui
KOHTPOJIb

KonTtponsHoe
3ajanue-4

10

10

KoHTposbHOE 3a/1aHHe OCYIIECTRISICTCS Ha
MOCIIEHEM 3aHITHH U3Y4aeMbIX Pa3esioB
c 7 no 8. CtyzmeHTy naercs 3a7ada. 3ajada
COCTOUT M3 PAaCUeTHOI U rpaduyeckoit
yactu. Ha pemenue 3agaum orBoaurcs 45
MUHYT. [Ipy onleHUBaHUM PE3yIbTaTOB
MEPOTIPHUSITHS UCTIONB3YeTCsI OaTEHO-
pPEUTHHIOBasE CUCTEMA OI[CHUBAHMSI
[Pe3yaBTaTOB YUCOHOU JIEATSIIBHOCTH
oOyuaronuxcs (yTBepKaeHa MPUKa30M
pektopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHUs PelIeHUs 3aa4u: -
pacdeT U rpaudecKkasi 4aCcTh BBITOJIHECHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEpHO, rpaduyecKasi 4acTb UMEET
HemoueTsl — 10 0asuioB; - pacdyer uMeeT
HEJI0UeThI, TpadyuyecKas 9acTh BBHITIOJTHEHA
BepHO — § 0asIoB; - pacueT u rpadudeckas
JacTh UMEIOT HEAOYETHI — 6 0aIoB; -
pacueT u rpaduueckast 4acTh UMEIOT

rpyOble 3ameuanus — 4 Oaja; - 3a/1a4a He

3a4CT




BhINoHeHa — (0 GanoB. MakcuManbHOe
KoJruecTBo 6amioB — 12. BecoBoit

K03 UIEHT MeponpusThs - 12.
3auTeHO: peUTHHT 00yUarOIIEeToCs 32
MepornpusTie 6osblie win paseH 60 %.
He 3auTeHo: :pedTHHT 00ydJaroIierocs 3a
Mmeponpusitue MeHee 60 %

Texymnii
KOHTPOJIb

KonTponrsHoe
3ajaHue-5

10

10

KoHTposbHOE 3a1aHKE OCYLIECTBIISIETCS HA
[MOCJIETHEM 3aHSATHUH 110 pasneny 9.
CryneHTy naercs 3ajgada. 3agada COCTOUT
13 pacueTHoM u rpaduyeckoi yactu. Ha
pelIeHNe 3a]aul OTBOIUTCS 45 MUHYT.
[Ipu onieHMBaHUM PE3yIBTATOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[PEUTHHIOBAasI CCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH eI TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
KpuTtepun olleHNBaHUS pellIeHuUs 3aJa4u: -
pacueT u rpaduueckasi 4aCTh BBIIOJHEHBI
BEepHO — 12 6aoB; - pacyeT BBINOJIHEH
BEpHO, TpaduvecKkast 4acTb UMEET
HenoueThl — 10 6amioB; - pacueT umMeeT
HEI04YeThI, Tpadyuyeckas 4acTh BBHITIOJTHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
4acTh UMEIOT HEJJOUEThl — 6 0aIoB; -
pacuer u rpaguyueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oanna; - 3a/1a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonrdecTBo 6amioB — 12. BecoBoit

KO3 PUIIMEHT MepoTnIpusaTHs - 12.
3auTeHO: peUTHHT 00ydarouierocs mno
nucIuIInHE O60mbIne win paseH 60 %.

He 3auTeHo: pedTuHT 00yyaromerocs mno
nucuuruinae mesee 60 %

3a4CT

ITpome-
JKyTOUHAast
arTecTanus

Mepornpusarue
IIPOMEKYTOYHOU
aTTeCTallluy B BUJIE
3a4yeTa
(TMCEMEHHBIT
onpoc)

40

[IpoMexyTouHas arTecTanus BKIOYAET B
cebst mucbMeHHbIH onpoc. KoHTponbHOe
MEPOIPUITHE TPOMEKYTOUHON aTTeCTallUU
IIPOBOJATCS BO BpeMs caadu 3adeta. [Ipu
OLICHUBAHUU PE3YJIBTATOB MEPOIPUSITUS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHIOBas
CUCTEMa OLICHUBAHMSI PE3yIbTaTOB
yueOHOI IesATeTbHOCTH 00yYaromuxcs
(YTBeprKJieHa MPUKa30M PEKTOpa OT
24.05.2019 . Ne 179). IIpenonasarento
PEeIOCTaBIIAETCA MIPABO 33]1aBaTh
00y4aroLMCsl JOMIOTHUTEIbHbBIE BOIIPOCHI
B paMKax IPOrpaMMbl TUCIUIUINHBL.
[I1cbMEHHBIN OITPOC U3 5 BOIIPOCOB B
owmiere. Bpems, oTBenenHoe Ha omnpoc -40
MUHYT. [[paBUIIBHBIN OTBET HAa BOIPOC
cooTBeTCTBYeT 8 Oaminam. YacTuaHo
NpaBUIbHBIM OTBET COOTBETCTBYET 5 Oaslty.
HenpaBribHBIN OTBET HA BOIIPOC
coorBercTBYeT 0 OanmnoB. MakcumanbHOe
KoJnuecTBO O6ayioB — 40. MakcuMaibHOE

3a4CT




KOJTMYECTBO OAJIIOB 32 MPOMEKYTOUHYIO
arTectanuto — 40. BecoBoii korddunmeHT
Meponpustus - 40.

3auTeHO: peUTHHT 00YUaIOIIEeToCs 10
muctmuinHe Oonbiine wiu paBeH 60 %.
He 3auTeHo: pedTuHT 00ydJaronierocs mo
nucrumnae Menee 60 %

Texymnii
KOHTPOJIb

KontponbpHas

pabora B BUIE

IIMCBMEHHOTO
ompoca-1

Heo0xomumMo OTBETHTH Ha BOTIPOCHI U3
CITHCKA.

[Ipu olleHMBaHUU PE3yIBTATOB
MEpOTPHUSITHS UCTIONB3YyeTCs OaIbHO-
[PEUTHUHIOBAs CICTEMa OLICHUBaHUS
[PE3yJIBTaTOB YU4eOHOU JIeATeTbHOCTH
oOyuaroruxcs (yTBepKaeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
cootBercTByeT 0,5 Oasna.

HacTUYHO MPaBUWIBHBIN OTBET
cootBercTByeT (0,25 Oanna.
HenpaBuiibHbBINM OTBET Ha BOIIPOC
cootBeTcTBYET () OamIoB.
MakcruMaabHOE KOTUYEeCTBO OalIoB — 5.
BecoBoit ko3¢ dunireHT meponpusTus - 5.

Texymnii
KOHTPOJIb

KonTponpnas

pabota B BUIIE

IMMCEMEHHOTO
omnpoca-2

Heo0xonumMo OTBETUTH Ha BONIPOCHI U3
CIIMCKa.

[Ipu onleHMBaHUM PE3YyIBTATOB
MEpONPUATHS UCTIONb3yeTCs OaJIbHO-
[PEUTHHIOBAs CUCTEMA OLIEHUBAHUS
pE3yNIbTaTOB yU4eOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
coorsercTByeT 0,5 Oanna.

3a4CT

3a4YCT]

HacTU4HO MTPaBUIIBHBIN OTBET
coorBercTByeT 0,25 Gana.
HenpaBribHBIN OTBET HA BOIIPOC
cootBeTcTBYeT () 0asIOB.

MaxkcuManabHOE KOJIM4eCcTBO 0alioB — 5.
BecoBoii k03¢ UIEeHT MeponpHsITHs - 5.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun
IIPOMEKYTOYHOU
arTeCcTallun

Kpurepun

IIponenypa npoBeaeHUs
poreiypa HpoBel OLICHUBAHUA

[TpomexxyTouHas aTTecTanus BKIIOYAET B c€0sl MMCbMEHHBIH
ornpoc. KoHTposIbHOE MEpONPUATHE IPOMEKYTOUHOM aTTECTAUU
MPOBOJISATCS BO BpeMs cAauu 3aueTa. [Ipu ouieHnBaHuu
PE3yJIbTaTOB MEPONPUATHS UCIIOIB3YETCs OaIbHO-PEHTHHIOBAs
CUCTEMa OLICHUBAHMSI PE3yIbTaTOB yUeOHOU NeATEIbHOCTH
oOyuaronuxcs (yTBepKIeHa MpUKa3oM pekTopa ot 24.05.2019 r.
Ne 179). [IpenonaBaresto Mpea0CTaBISIETCS IPABO 33/1aBATh
00y4JaroLMcs JOTOTHUTEIbHBIE BOIIPOCHI B paMKax MPOrpaMMBbI
TUCIUTITUHBL. [[MChMEHHBIM OnpoC U3 5 BOMPOCOB B OWIIETE.
Bpewms, orBeneHHoe Ha onpoc -40 MuHyT. IIpaBunbHBIN OTBET Ha

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

3a4eT




BOTIPOC COOTBETCTBYET 8 Oaymnam. YacTUIHO MPABUILHBIN OTBET
COOTBETCTBYET 5 Oamty. HempaBuiibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 6asmoB. MakcuManbHOE KOJTMYECTBO OAIIIOB —
40. MakcuMaJIbHOE KOJIMYECTBO 0aJIOB 3a MPOMEXYTOUHYIO
arrecranuto — 40. Becooit koadunment meponpusrtus - 40.
3a4TeHo: PeUTHHT 00yYaroIIerocs Mo JUCIUILINHE OOJbIIe HIN
paBen 60 %. He 3auTeHO: pedTHHT 00ydJaromerocs mo JUCIUILTHHE
Menee 60 %

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HAET: TEOPETUYECKUE OCHOBBI METO/1a KOHEUHBIX 3JIEMEHTOB;
OIIK-5 XapaKTePUCTUKH COBPEMEHHBIX MTPOTPAMMHBIX MMAKETOB, PEATU3YIOIITUX H | [
MECTOJ KOHCUYHBIX 3JICMECHTOB

'YMeeT: MOICIUPOBATDH JICMCHTLIL KOHCTPYKI_II/Iﬁ JICTATCJIbHBIX allllapaToB C

OIIK-5 VCITOJIb30BAaHUEM OJJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX KOHEYHBIX H | [
DJIEMEHTOB
lMeeT NpakTUYECKUI OMBIT: PELICHHS 3a1a4 METOJJOM KOHEUHBIX 2JIEMEHTOB

OIIK-5 [IpY IIPOBEACHUH IIPOEKTUPOBOUYHBIX U IIPOYHOCTHBIX PACYETOB C IIOMOILBIO uBBun

COBPCMCHHBIX KOHCYHO-3JICMCHTHLIX ITPOTrpaMm

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCHUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. 3enkeBuy, O. Koneunsle anemMenTsl 1 annpokcumanusa O. 3eHkeBnd, K.
Mopran; I[lep. ¢ anm. b. M. KBacoga; Ilox pen. H. C. baxsanosa. - M.: Mup, 1986. -
318 c. un.
2. Cerepnung, JI. JIx. IIpumeneHne Metoaa KOHEYHBIX 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. ITpukinaaHbie YUCIACHHBIE METOJIBI B (DU3UKE U TEXHUKE
[Tekcr] T. E. lllyn ; nep. ¢ aur. C. FO. Cnaanosa ; noxg pea. C. I1. Mepkypsesa. -
M.: Bricmas mkona, 1990. - 254 c. ui.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubauomexe:
1. Bectauk FOVYpI'Y, "Maremarnueckoe MOJACTUPOBAHUE U
nporpamMmmMupoBaHue”
2.  Bectuuk FOYpl'Y, "Mamunoctpoenue"

2) Memoouueckue YKazanus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. BapuaHTbI KOHTPOJIbHBIX 3a/IAHUI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



1. BapuaHTbl KOHTPOJBHBIX 3aJJaHUN

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEHTaIlUsA

Her
[TepedyeHs KCIIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

Microsoft-Windows(6eccpodno)

Microsoft-Office(6eccpouno)

PTC-MathCAD(6eccpouno)

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

L=

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecrieyeHne 1 CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

N No
Bun 3ansatuit ayn IpeayCTaHOBICHHOE MPOrpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe st
YA pa3IMYHBIX BUAOB 3aHATUN
306
Jlexuun 2) Kommnbrorep, mpoekTop.
[IpakTrnueckue 109 [Knacc BBIUMCIHUTEIBHON TEXHUKH OCHAIIEHHbINH coBpeMeHHbIMU [1K.

3aHsaTUs U cemuHapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSY'S




