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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)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

[TK-1 CrtocoGeH npoBOANUTE TEXHUIECKOE
COIIPOBOXKJICHUE CO3/JaHUS U3AEIUN PAKETHOU 1
PAKETHO-KOCMUYECKOM TEXHUKH C HCIIOIb30BAHUEM
TBEPAOTEIBHOTO KOMIIBIOTEPHOIO MOJIEIIMPOBAHMSI B
COOTBETCTBHUE C €IMHON CUCTEMON KOHCTPYKTOPCKOMN
JOKYMEHTAIUH U Ha 0a3e COBPEMEHHBIX
IIPOTrPaMMHBIX KOMIUIEKCOB

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

'YMeeT: MOACIINPOBATDH SJICMCHTBI KOHCTPYKLII/IP’I
JICTATCJIBHBIX allllaparoB € UCIIOJIb30BaAHUEM
OJHOMCPHBIX, INIOCKHUX U IPOCTPAHCTBCHHBIX
KOHCYHBIX 3JICMCHTOB

MNmeeT HpaKTI/I‘ICCKI/Iﬁ OIIBIT: pCHICHUS 3a4a4
MCTOAOM KOHCYHBIX 3JICMCHTOB ITPU ITPOBCACHUHU
[IPOCKTUPOBOYHBIX U ITPOYHOCTHBIX PACYCTOB C
[MOMOIIBIO COBPEMCHHBIX KOHCYHO-3JICMCHTHBIX

nporpaMm

3. Mecto nucuumiindbl B cTpykrype OIT BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[TepeyeHs MOCICTYIONIMX AUCIIATLINH,
BUJIOB paboT

MeTposnorus, CTaHAapTH3AIUS U cepTUPUKAIUS,
[IpoekTupoBaHUE PAKETHO-TEXHUYECKUX
KOMILJIEKCOB,

MexaHuKa CIUIOIIHBIX CPE,

KoHcTpynpoBaHnue u n300peTareiabCcTBo,
KoHCTpyKIIMM KOCMHYECKHUX anmnaparos,
YCTPOMCTBO JIETATEIbHbBIX aNllapaTos,

KOoHCTpYKIUS Y37I0B M arperaroB JIETaTEIbHBIX
anmapaTos,

CucreMsbl cTapTa JeTaTeIbHBIX alaparos,
DneKTpooOOpyIOBaHUE JIETATEIBHBIX aIapaToB,
VcrionmHUTENbHBIE YCTPONUCTBA JIETaTeIbHBIX
anmapaTos,

HpOCKTHpOBaHI/Ie CBAPHLIX COCAMHEHMUH B PAKETHO-




KOHCTpYKITUS IBUTATENBHBIX YCTAHOBOK
JeTaTeabHBIX anaparos,

PakeTHBIC IBUTaTEIN,
[Ipon3BoACTBeHHAs MTPaKTHKa (Hay4HO-
vccieIoBaTebCcKas padora) (4 cemectp)

KOCMHYECKOM TEXHHKE,

KoMIIbIOTEpHBIN MHKEHEPHBINA aHAJIN3 KOHCTPYKIIHI
AQBUALIMOHHOM U PAKETHOU TEXHUKHU,
[Ipon3BoncTBeHHAS IPAKTHKA (TIpeIIUIIIIOMHAs ) (8
CEMECTD)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

MeTposorus, CTaHAapTH3ALMS U CepTHPHUKALINS

3HAeT: MOHSITHS U ONPEEIICHUS], UCIIOJIb3yEMbIE B
METPOJIOTHH, OOIIKE 3aKOHBI U NPaBHJIa U3MEPEHUH,
oOecrieueHre ux eMHCTBA, TPeOyeMOil TOUHOCTH U
I0CTOBEPHOCTH, OCHOBBI [ OCynapcTBEHHOU
CUCTEMBI CTaHAapTU3AL[1H,0CHOBHbBIE
METPOJIOTMYECKUE METO/IbI U CPECTBA U3MEPEHUS
JIMHEMHBIX U YIJIOBBIX BEJIMYMH, [TOKa3aTeNln
KaueCTBa IPOAYKIIMU U METO/IBI €€ OLICHKU YMEET:
OpraHU30BbIBATh U3MEPUTEIbHBIN IKCIIEPUMEHT U
NpaBUIBHO BHIOPATh U3MEPUTENIbHYIO TEXHUKY JUIs
KOHKPETHBIX U3MEPEeHU, 000CHOBAHHO BHIOUPATH
NIOIYCKHU Y TIOCAJIKM TUIIOBBIX COCAMHEHUM; PellaTh
3a]1a4i pa3MEPHOTO aHAIN3a; 000CHOBAHHO
BBIOUPATh U IPUMEHSTh COOTBETCTBYIOIINE
KOHKPETHOM CHUTYyalllu MOJIO0KEHUS
3aKOHOJATEIbHBIX AKTOB U OCHOBOIOJIArat0IINX
TOKYMEHTOB 10 METPOJIOTUH, CTAHIapTU3ALIUH,
ceprudukanuu Mimeer npakTuuecKkuii OmeIT: BeIOOpa
YHUBEPCAJIBHOTO N3MEPUTENILHOTO CPE/ICTBA B
3aBHCHUMOCTHU OT TpeOyeMoil TOUHOCTH NapameTpa,
[IPOBEICHUSI U3MEPEHUHN U OLIEHKU IOTPELIHOCTH
M3MEPEHMI, OLIEHKH KauyeCTBa U3/1EIUi

KOHCTpYKIIMM KOCMUYECKHUX anaparoB

3HaeT: KOHCTPYKIIMH U UX OCHOBHBIE AJIEMEHTHI
KOCMHYECKHUX anmapaToB; KJIacCU(UKAIUS
KOCMHUYECKHUX anmnapaTtoB YMeeT: ONpeaensiTh
MPOCKTHBIC MApaMETPhl KOCMHUUECKUX armaparoB
MMeeT mpakTUYeCKUi OTBIT: BBIOOpa
KOHCTPYKTUBHO-CHUJIOBOM CXEMBbI KOCMHUYECKUX
anmnapaToB; ONPEEIICHNs OCHOBHBIX COCTaBHBIX
yacTell KOCMUYECKHX araparoB

yCTpOﬁCTBO JICTATCJIbHBIX allllapaToB

3HaeT: KIacCU(pHUKALNIO AeTale 1 MEXaHU3MOB
JIeTaTeNIbHBIX allapaToB; OCHOBHbIE TPEOOBAHNUS K
NeTansM, y3i1aM U MEXaHHU3MaM JIeTaTeIbHbIX
anmnaparos; oOLI1e IPUHIUIIBI U [IPaBUIIA
KOHCTPYHPOBAHUS JIeTaJIel U y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX alnapaToB YMeeT: 000CHOBBIBATh
BHIOOP YCTPOMCTB B U3/ACTHSIX PAKETHO-
KOCMUYECKOH TeXHUKHU; IPOBOAUTH
KOHCTPYHPOBAHUE JICTAJICH U y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX alapaToB C UCIOIb30BaHUEM
CUCTEMHOr0 noaxona MiMeer npakTH4eCKui OIbIT:
pacyeTa napaMeTpoB JieTajlell U y3J10B MEXaHU3MOB
JIeTaTeNbHBIX alapaTroB; pa3paboTKu pabovYnx u

COOpPOYHBIX YEPTEkKEil 1eTajieil U y3710B MEXaHU3MOB




JICTATCJIBHBIX allllapaTroB

KoHcTpyHrpoBaHue 1 n300peTaTesbCTBO

3HaeT: OCHOBHBIE 3aKOHBI SBOJIIOIIMHM TEXHUYECKUX
CHUCTEM; OCHOBHBIE UCTOUYHUKH UH(DOPMAITUHU IJIS
MPUHATUS TEXHUYECKUX PELIEHUN; OAXOABI U
METObl COBPEMEHHOW TEOPUHU PELICHUS
M300peTaTeNbCKUX 3a7a4 YMEET: IPUMEHSITh
OCHOBHBIE 3aKOHBI DBOJIIOIINH TEXHUYECKUX CHCTEM
K aHaJIM3y TEHJCHIIMN pa3BUTUS PAKETHON TEXHUKH;
OLIEHUBATh MOJIHOTY U TOCTOBEPHOCTH MOTYy4aeMOil
WHGOPMAIUH JIJIS TPUHSATUS TEXHUYECKUX PEIICHUN
MeeT mpakTHYEeCKUI OMBIT: BBISIBICHUS
[MPOTUBOPEUHI B KOHCTPYKLIMU U PELICHUE 3a/1a4 10
WX YCTPAHEHHIO C UCIIOJIB30BaHUEM METOJIOB TEOPUHU
pEeIIeHUs N300peTaTeNbCKUX 3a7a4

KOHCprKLII/IH ABUTATCIIBHBIX YCTAHOBOK
JICTATCJIBHBIX allapaTroB

3HAeT: KOMIIOHOBKY, HA3HAUEHUE, TapaMeTPhI
IBUTATEIbHBIX YCTAHOBOK PaKETHO-KOCMHUYECKOM
TEXHHUKH; COCTaB U OCHOBHBIE ITAPAMETPHI JKUIKUX U
TBepAbIX TomauB; III'C nBUrarenbHbIX YCTaHOBOK
PaKEeTHO-KOCMHMUYECKOM TEXHUKHU U UX COCTaB;
Ha3HAYEHUE, COCTaB, KOHCTPYKIIMIO OCHOBHBIX
arperaroB JIBUraTesIci JIETaTeIbHbIX allapaToB
'YMeeT: NpUMEeHSATh 3HaHUs O PEaKTUBHOM
NBUKCHUH U TIPUHLMIE IEHCTBUS ABUTaTeNIeH
JleTaTeIbHBIX aNapaToB B COCTABE JBUTATEIbHBIX
YCTAaHOBOK PAKETHO-KOCMHUYECKON TEXHUKH;
(bopMynHupoBaTh 3aJaHUs IS pacyeTa Jyisl pacuera
1 KOHCTPYMPOBAHUS JABUraTellell paKeTHO-
KOCMUYECKON TEXHUKU lIMeeT mpakTH4yeCcKui OIbIT:
MIPUMEHEHNSI OCHOBHBIX COOTHOILIEHUI TEOPUH
[PEaKTUBHOTO JIBUTaTeNs, KIacCu(pUIMPOBaHUS
IBUTATEJIEH JIETATEIbHBIX ANNAPAaTOB U UX
arperaroB, paboOThl Ha HATYpPHBIX 00pa3Iax
IBUTaTEJIbHBIX YCTAHOBOK PAKETHO-KOCMHYECKOM
texHuku ¢ JKPJI, B tom uncine PZIMT, u PATT;
BbIOOpa pAaKeTHBIX JABUraTesIel s pakeTHO-
KOCMHUYECKHX KOMILJIEKCOB

MexaHHKa CIUIOIIHBIX CPeT

3HaEeT: OCHOBHBIC YPaBHEHHUS MEXaHUKH CIUTOIIHBIX
Cpell; CBOMCTBAa U OCOOCHHOCTH MOJeeH B
MEXaHUKE CIUIOIIHBIX CPEJT; OCHOBHBIE CTIOCOOBI
ONMCaHUs B ra30BOM JUHAMUKE, JTUHAMUKE
HECKUMACMOU KHUJIKOCTH U Je(hOPMUPYEMOTO TelIa
'YMeeT: HCOIb30BaTh OCHOBHBIE YPaBHEHHUS
MEXaHHUKH CIUTOUIHBIX CPEJl ISl pacyeTa TeUHeHU N
PKUJIKOCTH U ras3a MNpy MPOEKTUPOBAHUY U3AEIUNA
[PAaKETHOM U PaKETHO-KOCMUYECKOW TeXHUKU MMeeT
MPaKTUYECKUI OIBIT: PEIICHUS 3a7a4 MEXaHUKHU
CILTOUIHBIX CPEJl ITPU MPOEKTUPOBAHUY U3IEIIHIA
PAKETHON M PaKeTHO-KOCMUYECKON TEXHUKHU

[IpoekTHpoBaHUE PAKETHO-TEXHUUECKUX
KOMITJIEKCOB

3HaeT: MeTo010rusl MPOEKTUPOBAHUS PAKETHO-
KOCMHUYECKOHN TeXHUKU. OCHOBHBIE TPEOOBaHUS K
pa3paboTKe 0OBEKTOB PAKETHO-KOCMUYECKOM
TeXHUKHU. [IpHHINTIBI BBIOOpa KOMITOHOBOYHOM
CXeMBbI pakeToHOcHTeNs. [IoHATHE KKOHCTPYKTUBHO-
cuiioBas cxemMay. [IpuHIMIIBI BEIOOpa
KOHCTPYKTHUBHO-CHUJIOBOM CXEMbI PAKETOHOCHUTEIIA.

MaccoBble xapakrepuctuku PH. DHeprernueckue




XapaKTEPUCTUKU PaKETOHOCHUTENA. TeopeTuiueckue
OCHOBBI IIPOEKTUPOBAHUS PAKETHO-KOCMUYECKON
TEXHUKU. YMEET: pacueTOB OCHOBHBIX [TapaMeTPOB U
XapaKTePUCTHK PaKeT U UX OTAENbHBIX y310B MMeeT
MPaKTUYECKUH OIBIT: OMPEEICHUS OCHOBHBIX
MIPOEKTHBIX TaPaMETPOB PAKET MO 3aJaHHBIM JIETHO-
TEXHUYECKUM XapaKTePUCTUKAM

PakeTHBIC JBUTI'aTCIN

3HaeT: pU3nuecKrue OCHOBBI IBUTaTeNen
JIeTaTEeNbHBIX allapaToB, YCTPOMCTBO KUIKOCTHBIX
pakeTHbIX nBuraresneit (JKP/]) u ux KOMIOHEHTOB,
YCTPOMCTBO JBUTATENIEN JIETATENIBHBIX alllapaToB Ha
TBepaoM toruuse (PATT) u ux snemeHTOB,
BHYTPUKaMEpHBIE MPOLECCHI ABUTATENIEH
JIeTaTEeNIbHBIX AlapaToB YMEET: IPUMEHATh 3HaHUS
0 PEaKTUBHOM JIBM)KEHHWH W IIPUHLUIIE JEHCTBUSA
[IBUTaTEJICH JIETATENIbHBIX allaparoB;
dbopMynHMpoBaTh 3aJaHUs A7 pacyeTa Juisl pacuera
1 KOHCTPYUPOBAHMSI IBUTATENIEH JIETATEIbHBIX
anmnaparoB IMeeT pakTHYeCKUH OMBIT:
[IPUMEHEHUsI OCHOBHBIX COOTHOILIEHUN TEOPUH
[PEaKTUBHOTO JIBUTATENs, KIacCU(PUIIMPOBAHUS
JIBUTaTEJICH JIETAaTENIbHBIX AIlapaToB U UX
arperaroB, paboThl Ha HaTypHBIX oOpa3uax KPJ[ u
P/ITT; BeiOOpa nBUTATEINEH JIeTaTeIbHbIX alapaToB
TU1s1 PAKETHO-KOCMHUYECKUX KOMIUIEKCOB

[Ipon3BoACTBEHHAs MTPaKTHKA (Hay4yHO-
rccienoBarenbckas pabora) (4 cemectp)

3HAET: CUCTEMBI M METO/BI TPOCKTUPOBAHMS
PAKETHO-KOCMUYECKOM TEXHUKH; METOAUKHU
MPOBEJICHUSI PACYETOB MPU KOHCTPYUPOBAHUH
PaKETHO-KOCMHYECKOM TEXHUKU, OCHOBHBIE MOJIENIH
KOMaHJ000pa3oBaHus U (PAKTOPHI, BIUSAIONINE HA

A (HEeKTUBHOCTH KOMaHAHON paboThl YMeeT:
BHOCUTbH TEXHUUECKHUE JIaHHBIE B 00JIaYHYIO
KOPIIOPAaTUBHYIO CUCTEMY JUISl BCECTOPOHHEN
OIICHKU, TPOPAOOTKHU M KOPPEKTUPOBKHU B PEKUME
pEaJbHOTO BPEMEHU, aKTYaJIM3UPOBATh €€,
MUIAHUPOBATH U KOPPEKTUPOBATh padOTy KOMaH/IbI C
Y4eTOM MHTEPECOB, 0COOCHHOCTEH MOBEJCHUS U
MHEHHH €€ WIEHOB [IMeeT NpakTU4eCKHil OIIbIT:
pa3paboTKu MaTeMaTHUeCKUX MOJIENIEH peanbHbIX
SIBJIEHUI U ITPOLIECCOB, OMUCHIBAIOIINX
(GYHKIIMOHUPOBAHUE TPOEKTUPYEMBIX COCTABHBIX
qacTeu, U3JEIUN PAaKEeTHO-KOCMUYECKOW TEXHUKH,
OpTraHU3aIi COBMECTHOM pabOThl B KOMaH/E IS
TTOCTHKEHUS TTOCTABIECHHOM LETIH.

4. O0bém M BHABI YUeOHOH PadOTHI

OO6m1ast Tpy10eMKOCTh TUCIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Bun yuebno# paboTh

Pacnpez[eneHI/Ie 1o ceMecTpam
B acax

Bcero

qacCcoB

Homep cemectpa




OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108

Ayoumopnvie 3aHAmus: 48 48
Jlexumu (JI) 16 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI

ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopHble paboTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 20 20
BrinosnHeHNE KOHTPOJIBHBIX 3aIaHUH 33,75 33.75

KoHCynbranuy 1 NpoMeKyTouHasi aTTeCTalus 6,25 6,25

Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT

5. Coneprkanue TUCUMILIIIMHBI

O0beM ayTUTOPHBIX 3aHITHH
pa:j;(_;na HaumeHnoBanue pa3aenoB JUCHHUILIMHBI 110 BUaM B 9acax
Bcero J| 113 | JIP
1 [Taker nporpamm MathCad a5 BbINOTHEHUS MaTEMAaTUYECKUX 4 ol 4 0
pacueToB
) Marpuynast (onpMmepOBKa COOTHOILIEHUI TEOPUHU YIIPYTOCTU U 6 21 4 0
CTPOUTEILHON MEXAHUKH JIETATEJIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BapUALIMOHHBIX METOJIOB B MEXAHUKE ) > o 0
CIUIOLIHBIX CPENl
4  [MarpuuHBbIil METOA MEPEMEIIEHUN ISl CTEP/KHEBBIX CUCTEM 4 21 2 0
S [MeTox KOHEYHBIX AJIEMEHTOB B MEXaHUKE KOHCTPYKIUMA 4 2 2 0
6  [KoHeuHble I€MEHTHI CILIOMIHON CPeJIbl 6 21 4 0
7 [UucneHHOE MHTErPUPOBAHUE B METO/IE KOHEUHBIX DJIEMEHTOB 6 2| 4 0
8  |CooTHomIEHUS METO/Ia KOHEUHBIX JIEMEHTOB B 3a7adaxX JUHAMHUKHU 6 21 4 0
OCOOEHHOCTH MPAKTUYECKHX PACUETOB C MCIIOIb30BAHUEM
9  |mporpaMMHOTrO KOMILJIEKCAa KOHEYHO-3JIEMEHTHOTO aHaIn3a 10 2| 8 0
ANSYS

5.1. Jleknun

Kon-
Ne No
HanmeHnoBanue wim KpaTkoe CoAep:KaHue JTEKIIMOHHOTO 3aHITHS BO
NeKIUupaszaena
JacoB
1 5 Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON )
MEXaHUKHU JIETATEeJIbHBIX alnapaTroB
2 3 |OCcHOBHBIE MOHATHUS BApUALMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPE 2
3 4  |MarpuyHbIii METO EPEMEIICHHUM IS CTEP’KHEBBIX CUCTEM 2
4 5 [MeToa KOHEYHBIX PJIEMEHTOB B MEXaHUKE KOHCTPYKIIUMA 2
5 6  |KoHeuHbIe 2IEMEHTHI CIIOMIHOM CPEJIbI 2
6 7 [UucneHHOE MHTETPUPOBAHUE B METO/IE KOHEYHBIX 3JIEMEHTOB 2
7 8 |CoorHOLIEHUS METOIA KOHEUHEIX DJIEMEHTOB B 3aJauyaX JUHAMUKU 2
3 9 Oco0eHHOCTH MPAKTUYECKUX PACUETOB C UCTIOIB30BAaHUEM IPOTPAMMHOTO )
KOMIIIEKca KOHEeUHOo-2JIeMeHTHoro aHann3a ANSYS

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI



Koi-

Ne Ne HanmeHoBaHue Wiu KpaTKoe cojiepkaHue MPaKTHYeCKOro 3aHATHsI, CEMUHApa BO
3aHATHA|pa3Iena)
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 METOIOM MEpEMEIEeHU.
3 4  [[locTpoeHne reoMeTprudecKors MOJEIN KOHCTPYKIMHU. CHUCTEMBI KOOPAMHAT. 2
Marpuiibl y3JI0BBIX CHJI M CMeIlleHH. Perienue cucteMsl ypaBHenniit MKO.
4 5 |Pacuer hepMEHHOI KOHCTPYKIIMA METOIOM KOHEUHBIX DJIEMEHTOB. 2
5 6 MozenupoBaHue C UCTIOJIb30BAHUEM TUIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX 4
HrieMeHTOB. OCOOCHHOCTH 3aKPEIUICHUS] MOJICIIH.
6 7 MonenupoBaHue KOHCTPYKLUH ci1oxHOM popmbl. [Ipunoxkenue pacnpenenéHHONR 4
Harpy3Kku
7 8  |Ompenenenrie cOOCTBEHHBIX ()OPM U YaCTOT KOHCTPYKIIUU 4
3 9 PacueT HanpspKkeHHH B 000104Kax (MeMOpaHax 1 6akax) HarpyKEeHHBIX 4
JaBJICHUEM
9 9 Pacuer HanpspKEHMI B IUTACTUHE MIPU HArpeBe, HANIPSKEHUH TMCKA IIPH €T0 4
BpallleHHH, TPOCTPAHCTBEHHOW (hepMBI JI€TAaTeILHOTO arnmnapara
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTa
Bemonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Cerepmung, JI. [Ix. [lpumenenue metona
MoxroToBKa K saueTy KOHEUHbIX 1eMeHTOB [lep. ¢ anm. A. A. 6 20
[lecrakonra; [Tox pen. b. E. [Tobeapu. - M.:
Mup, 1979. - 392 c. un.
Kupbsiaos, [[. B. Mathcad 13 Haubomnee
noiH. pyk. . B. Kupesiaos. - CI16.: BXB-
[TerepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkct cnpas.
BrinosiHeHNE KOHTPOJIBHBIX 3aJaHUI monssosarens K. A. bacos. - 2-¢ 3., cTep. 6 33,75

- M.: IMK-IIpecc, 2012. - 639 c. un. (c.
556-561) Cerepnunn, JI. J[x. [Ipumenenue
METOJ1a KOHEUHBIX emMeHToB [lep. ¢ anr.
A. A. lllecrakosa; [lox pen. b. E. [To6enpu.
- M.: Mup, 1979. - 392 c. un.

6. DOoHJ OLIEHOYHBIX CpeaACTB 1JIf IPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

l'IpOMe)KyTO‘IHOﬁ arTrecralnnumn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

cooTBeTCTBUM ¢ IlonoxxeHnem o 6aJ'IJII>HO-p€I\/’ITI/IHFOBOI‘/’I CUCTCMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM IeSITEIFHOCTH 00yJaIOIIUXCSI.




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;
[1K-1 XapaKTePUCTUKH COBPEMEHHBIX MTPOTPAMMHBIX MMAKETOB, PEATU3YIOIITUX H | [
MECTOJ KOHCUYHBIX 3JICMECHTOB

'YMeEeT: MOAECIMPOBATh JIEMEHTHI KOHCTPYKLIUN JIETATEIIbHBIX alIIapaToB C
[1K-1 MCII0JIb30BAaHUEM OJHOMEPHBIX, INIOCKUX U IIPOCTPAHCTBEHHBIX KOHEUHBIX H |
DJIEMEHTOB

VMeeT NpakTUYECKUH OIBIT: PEIICHHS 3a1a4 METOIOM KOHEYHBIX JJIEMEHTOB
[1K-1 [IPHU IPOBEACHUH IIPOEKTUPOBOYHEBIX U MIPOYHOCTHBIX PACYETOB C IIOMOIIBIO H | T
COBPEMEHHBIX KOHEYHO-2JIEMEHTHBIX IIPOrpaMM

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,

Bun 3ansatuit aj;‘; IpeayCTaHOBICHHOE MPOrpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe st
pa3IMYHBIX BUAOB 3aHATHIA
[IpakTnueckue 109 |Knacc BBIYMCINTENBHON TEXHUKN OCHAILlEHHBIH coBpeMeHHbIMU [1K.
3aHsaTus U ceMuHapsl |(2) |[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS
306

Jlexuun Kommnbsrorep, mpoexTop.
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