MHHOBPHAYKHN POCCHH
(deaepanbpHOe rocyapcTBeHHOE O/KeTHOe 00pa3oBaTe/IbHOE YUPeXX/IeHHe BhICIIero 00pa3oBaHus
«BbaysTuACcKui rocyfapcrBeHHbId TexHnueckuil yHuBepcurer «BOEHMEX» um. JI.®. YcruHoBa»
(BI'TY «BOEHMEX» um. I.®. YcTuHoBa)

YTBEPXKIAIO
HexkaH ¢axynbTeTa

FOnakos JI. I1.
(nopmuck) dUO
« » 20

PABOYAS ITPOI'PAMMA JUCHUII/INHBI
PACUETHBIE METO/IbI B CTPOUTEJIbHOM MEXAHUKE

HanpasneHue/cnerjuajibHOCTb 24.05.01 ITpoekTHpoBaHMe, NPOM3BO/JCTBO M KCIL/TyaTalMsl PaKeT H PaKeTHO-
MOATrOTOBKH KOCMHMYeCKHX KOMILIEKCOB
Crierjuansanus/npoguis/mporpaMma IInnornpyemble 1 aBTOMaTHYeCKHe KOCMHYECKHE anmnaparbl H CHCTeMbI
MOATOTOBKH
YpoBeHs BbIciIero 06pa3oBaHus Cnenuanurer
®opma obyueHus OuHasn
®dakynbTeT A PakeTHO-KOCMHYECKON TeXHUKHU
Boimyckaromas Kadepa A3 KOCMUYECKWE AIIITAPATHI 1 IBUTATE/IN
Kadeapa-pa3paboruuk padoueit A3 KOCMUYECKUE AIITTAPATHI ! IBUT'ATE/IN
NPOrpaMmsl
A YACHI (10 Ha/IMUHI0 BH/IOB 3aHATHH) o
S E ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATE/IBHASI PABOTA é
o= | O =
2T O > < =y
a |SE| X = i X = _ E o
=R = 2SS | S o) o 45 | B =
O &) oM | g < T 5 M = 72 = = » O
& B EX| S| o xg 9= o = S =2 | X5
2 gB X |5 | F SEEE| 2 | = 5 @o | £ =
= T [ .
= [ o < =~ @) = O
O [ = Q 25 & | BT 9 /A =) = @) QX
5 = a = 0L | < = o o =S &
5 = %) O > =
K 28 £ ° g &3 %
22| = = > > g | =
o %) & o M
o
4 | 8 | 4 144 51 | 17 0 34 93 0 0 93 ‘;‘;‘f

Cankr-TTetepbypr
20__r 26814



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHU C TPEBOBAHUAMMW ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUS (®T'OC BO)

24.05.01 ITpoekTHpoBaHMe, MPOU3BOACTBO M FKCIUTyaTaljus pakeT U paKeTHO-KOCMHMYeCKHX KOMILIEKCOB

rog Habopa rpynmsl: 2024

ITporpammy cocraBui:

Kadenpa A3 KOCMUNYECKUE ATIITAPATHI U IBUTATEJIA
Knmuvkua Bnagucnas AnekcaHApOBUY, aCCUCTEHT

ITporpamma paccMoTpeHa
Ha 3aceJjaHUU Kadeapbl-pa3paboTurka
paboueii mporpammbl A3 KOCMUYECKUWE AIITTAPATBI Y IBUT'ATEJ/IA

3aBenytoiuii Kadeapoit badbyk B.A., A.T.H., pod.

ITporpamma paccMOTpeHa
Ha 3aceZlaHNY BhITTyCKaroileil Kadeapbl

A3 KOCMUNYECKUE AIIITAPATHBI 11 IBUTATE/IN

3aBepytonuii Kadeapoi babyk B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIHUIIIMHBI
PACUETHBIE METO/IbI B CTPOUTE/IbHON MEXAHUKE

Pazpesnp1 paboueii nporpaMMsl

1. HEJIV OCBOEHMA JUCLHUITINMHBI

2. MECTO INCHUITIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE JUCIHATIJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCHATI/INHBI

5. YYEBHO-METOAMNYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE NUCHUIT/IMHEI
6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUWE JUCINATIJINHBI

IIpuiokeHus: K padoueii mporpaMme JUCIMILIHHBI
o TIpunoxenuve 1. AHHOTaI[Ms pabouel IporpamMmbl

o TIpunoxenue 2. TexHOMOrUM U (GOPMBI 0OYUEHUS
o TIpunoxenuve 3. @OHJBI OLIEHOUHBIX CPEZICTB



1. OE/IM OCBOEHUA JUCHUILI/IMHbI

Llem,}o OCBOEeHHA JUCLUIIIMHBI ABJ/IAETCA (I)OPMI/IPOBEIHI/IE C1eyroummnx KOMHETEHuHﬁI

IICK-1/23.4 — crocoOHOCTh TMPOBOJUTH PACUETHO-IKCIIEPUMEHTA/IbHbIE WCC/IeA0BAaHUS TPOUYHOCTU
3/IeMeHTOB KOCMUYeCKHUX araparoB IMPH CUJIOBOM U TeMIlepaTypPHOM BO3eHCTBUSX

@®OpMHUPOBaHMIO KOMITETEHIIUN CTY>KUT JOCTYKEHHE CIeYIOLIUX Pe3y/IbTaToB 00pa30BaHUs:

IICK-1/23.4

3HAHUSA:
BosmoxxHOCTH, TIPEUMYIIeCTBa M He0CTaTKU METO/IOB CTPOUTE/IEHON MeXaHHKU;

OcHOBHBIe IPUHLIUTIEI YOPMHUPOBAHKS PaCUueTHBIX MO/esiel;

YMeHUS:
N3noxute MeTofbl U pesynbTarbl, CBsg3aHHbIE C pelleHWeM MNpUKaIagHbix 3agzad MIATT mertopom

KOHEUHbIX 3/1eMEeHTOB;
MopenupoBars U pelark 3a/lauu C UCIOIb30BaHWEeM MPUK/IAIHbIX TTporpamm MKD3;

HABbIKU:
CamocrosTennbHO (hOpMYIMpPOBaTh U pemiaTh 3agaurt MITT.



2. MECTO JUCIIMIIMHBI B CTPYKTYPE OOII BO

Muctynaiaa PACUETHBIE METO/IbI B CTPOUTE/IbHON MEXAHUKE ssnsercs
JUCLIMTTMHON YacTH, (opMHpPYeMoii y4acTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEeHH# 6/10Ka 1, mporpaMMel
TO/ITOTOBKM T10 HaripaByieHuto 24.05.01 IIpoekmupogaHue, npouzeo0cmeo u 3Kchayamayus pakem u pakemHo-
KOCMUYeCKUX KOMIN/1eKCO8.

CopeprkaHve JUCLMILIVMHEI BJ/ISETCS JIOTUUeCKUM IpogospkenneM aucturuivd: MOAEJIMPOBAHUE
OU3BNYECKHNX ITPOLECCOB, OCHOBbI KOHCTPYUPOBAHUSA KOCMMNUYECKHUX
AIIITAPATOB.

CopeprkaHve JUCLUIVIMHBI SIB/ISeTCS OCHOBOM [iisi ocBoeHus gucuuruiidH: ABTOMATU3AIINSA
PEIIIEHUA 3AJJAY CTPOUTE/IBHON MEXAHWKHN, KOHCTPYUPOBAHUE KOCMWYECKUNX
AITITAPATOB, KOHCTPYKIINU N3 KOMITO3UIINNOHHBIX MATEPHUAJIOB.

ITpeBapUTebHBIE KOMITETEHIMH, CHOPMUPOBAHHBIE ¥ 00YYAIOIIErocs 0 Hauaaa U3yueHus AUCIUTUIAHBL:

e OIIK-5 — CrniocobeH pa3pabarbiBaTh (pU3rUecKre U MaTeMaTU4yeCcKue MoZe/Iu UCCle/lyeMbIX IPOLieccoB,
sIBJIeHUI U 00BEKTOB, OTHOCSIIMXCS K TPOodecCHoHaNbHOM cdepe fesiTe/TbHOCTH [Jiis PelleHust
VIH)XeHEepHBIX 3a/jau

¢ [ICK-1/23.1 — CniocobeH NpoeKTHUpOBaTh, KOHCTPYHUPOBATh U COTPOBOKJATE HA BCEX ITamax
JKU3HEHHOTO L{MK/Ia KOCMHAYeCcKHe anraparbl, KoOCMUUeCcKre CUCTeMbl M UX COCTaBHbIE YacTH



3. CTPYKTYPA 1 COAEPXKAHUE JUCHUIL/IMHbI

OO0111ast TPYI0EMKOCTD JAUCLIUTTUHBI COCTaB/AET 4 3.e., 144 u,

3.1. CopeprxaHue (JUJAKTHKA) AUCHUILTHHBI

AyauTOpHBIe 3aHATHA N
B KOHTaKTHOIi hopme 5 o
=
55 | 2%
z e )
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g | 8 2 . | i: | E5| &%
£ §¢ 2
> s HaumeHoBaHMe pa3/ie/ioB M AUAAKTHUECKHX e JHHHUL] 8 8 § E -
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X
O
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4 8 Paspen 1. BBf}JleHl/[e. 1.1 Ipeamet cTpouTeNbHOI MexaHUKH 1.2 Knaccudukarms 3aau 19 4 P P 15 10
CTPOUTEJIbBHOU MEeXaHUKH.
4 8 Paspen 2. BeejieHne B UHC/IeHHbIE METO/bI. 2;1 MaremarruecKkre 0CHOBBI YHC/IEHHBIX 21 6 5 4 15 15
MeTO/Z 0B 2.2 YucieHHbI® MeTO/bl CTPOUTE/IbHOU MeXaHUKHU.
Paspen 3. Meroa KOHe4HbIX /1eMeHTOB. 3.1 MeToy koHeuHbIx 3nemeHToB (MKD) 3.2
4 8 JlvHeliHble UHTePIIO/ALMOHHbIe MOMMHOMSI 3.3 VIHTepro/sLMOHHbIe TIOTMHOMBI BBICOKOTO 23 8 2 6 15 15
ropsizika 3.4 VIHTepIio/IsILOHHbIe TT0JIMHOMBI ISl IMCKPETH30BaHHOH 06/1aCTH.
4 3 Paspen 4. Pemenne 3agau M/ITT. 4.1 Tlpumenenne MKD3 k pemenyo 3agau MATT 4.2 25 12 4 3 13 15
Buyiel 3a1au TeOpUM YIIPYTOCTH.
Paspen 5. PerieHne He/ITMHEHHbIX M HecTanMoHapHbIx 3agad M/ITT. 5.1 HenvneiiHbie
4 8 3agaur M/ITT 5.2 3ajiaun nepexoiHbIX JUHaMUueCKUX NpoLieccos 5.3 Jpyrue BUbl 19 6 2 4 13 15
HeCTalOHapHbIX 3a/jad.
4 8 Paspen 6. IIporpammuas peamusanusa MKD. 6.1 ITocTpoeHre KOHEUHO-3/IeMEHTHBIX CEeTOK| 2 10 4 6 12 15
6.2 ITporpamMMHBble KOMILIEKCHI, peanusytomiue MK3.
Paspen 7. [IpakTHyecKHe BOIPOCHI OCTPoeHust U peanu3anuu KO mopesneii.
4 8 OsHakoM/IeHHe C TIpernporieccopamy, afganrtanust CAD-Mozeneit 11 Toc/ieAyIommiero pacuera 15 5 1 4 10 15
B nakere ANSYS.
Bcero 3a 8 cemectp 144 51 17 34 93 100
Bcero no agucuuniuHe 144 51 17 34 93 100
3.2. AyAuTOPHBII NPAKTUKYM
O0nem,
Ne Homep 1 HanMeHOBaHuUe pa3sjesia
Tema MNPAKTHYECKOI'0 3aHATUA ayA.
n/n JMCIMILIUHBI
JacoB
Pemenne 3agau MITT BeIUMCIUTE/IBHBIMUA METOAAMU
1 |Pazpmen 1. BregeHue. Ad A 2 2
CTPOUTE/IbHON MeXaHHKHU.
2 |Pasgen 2. Beesenue B uncieHdble  |MeTozbl TMHeNHHON anreOpel B pacueTax KOHCTPYKLMM 2
3  |METOABL Pacyet unc/0BBIX MapaMeTPOB C/yUYailiHbIX BEJIMYUH 2
4 Pacuet Ha MPOYHOCTH IVIOCKUX, TDEXMEDHBIX U 4
Pazpen 3. MeTtoz KOHEUHBIX 0CeCHMMeTPUYUHBIX KOHCTPYKLIMM 1pu romortii MK3
5 3JIEMEHTOB. PacueT Ha IPOYHOCTH MJIOCKUX CTEP)KHEBBIX CUCTEM 2
rpu nomowy MKD
Pemienue 3aiau IMpOYHOCTH Y YCTOMUMBOCTH
6 |Pasgen 4. Pemnenue 3amau MITT. Aad ip y 8
KOHCTPYKLNU
7 Pemenune HenuHelHbIX 3aga4 MATT rnipu noMoriu 2
Paszen 5. Perienue HenvHelHbIXx 1 |MKO
HecTalMOHapHbIX 3agad M/TT. Perienuie 3aiau rnepexoHbIX AUHAMHAYE CKUX
8 2
npoueccoB MJTT npu nomorn MK3
9 Pemntenue 3a/jau yCTORUMBOCTU U KOslebaHUH 2
KOHCTPYKLMi 1ipy oMoty nakera ANSYS.
Pacuet Ha IMPOYHOCTD IVIOCKUX, TPEXMEPDHBIX U
Pazpen 6. TIporpammHast peanusanys .
10 MK? 0CeCUMMETPUYHBIX KOHCTPYKLIMU MPY NTOMOLLN 2
) naketa ANSYS.
11 Pemienune HenuHelHbIX 3aga4 MATT ripu nomotiu 2
naketa ANSYS.
AnroputMmbl noctpoenus KO ceTok i pa3/inyHbIX
12 |Pa3gen 7. IIpakTyecKue BOTIPOCHI P P AP 2
TUIIOB 3a/iay.
MOCTpOeHUs U peanusauuu KO =
13 |monerneit Apanratms CAD Mmogeneit [iist pacueTa B MakeTe 2
ANSYS.
Bcero 3a 8 cemectp 34
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3.3. CamocrosTenbHas padora crygenra (CPC)

Ne Copep>xaHue yuedHOTo Oo0nemMm,
Homep 1 HaiMeHOBaHUe pa3jiesia JUCHHUILUTHHbBI
n/o 3aJaHUusA 4acoB
1 [ToaroroBka K orpocy 3
5 Paspen 1. Beepenue. [ToaroToBKa K nMpakTH4eCKUM 1
3aHATUSAM
3 ITogroroBka K pakTU4yeCKUM 12
Pazgen 2. BBesenue B uncjieHHbIE METO/bI. 3aHATHUAM
4 [ToaroroBka K orpocy 3
5 ITonroToBka K pakTU4yeCKUM 5
3aHATUSAM
Paspen 3. MeToz KOHEUHBIX 3/IEMEHTOB.
BrimonHeHne fomaliiHero
6 10
3aziaHus Nel
7 [ToaroToBka K npakTU4yeCcKUM 10
Paspen 4. Pewienne 3anau MITT. 3aHATUAM
8 [ToaroroBka K orpocy 3
9  |Pazgen 5. PelieHvie HeTMHEWHBIX U HECTAIMOHAPHBIX [oAroTOBKA K MPAKTHHECKHM 10
3aHATUSAM
3agau MITT.
10 [ToaroroBka K orpocy 3
BrinosHeHue joMaliHero
1 3aganus Ne2 >
Pazpen 6. IIporpammuas peanuzauus MKD3. A -
12 ITonroToBka K npakTU4eCKUM v
3aHATUSAM
13 |Pa3gen 7. IIpakTuecKre BOMPOCKI TIOCTPOEHUS U [oAroTOBKA K MPAKTHHECKHM 8
o 3aHSATUSM
peanu3anuu KO mogenen.
14 IToaroroska K orpocy 2
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCITUIIVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3(4|5| 6 7 (8|9 10 | 11 |12 |13 |14 | 15 | 16 17
8 Op | OC AP | OC a3 | Op mud. 3ad.

YcnoBHBIE 0003HAUEHHST:

TP — nuarHocTryeckasi pabora;

OC — yCTHBIN 0NPOC CTY[EHTOB;

[13 — nomaiHee 3ajaHue;

mud. 3au. — anddepeHIPOBAHHbIN 3aUeT.

Tekynuii KOHTPOJ/Ib YCIIEBAaeMOCTH CTY/IE€HTOB IIPOBOIUTCS B JUCKPETHBIE BpEMEHHbIE UHTEPBA/IbI B
cnenyromux dhopmax:

JIMarHocTuyeckast pabora;
YCTHBIN OTIPOC CTYHEeHTOB;
JoMallHee 3aZiaHue.

ITpomesKyTouHasi aTTecTanis MPOBOAUTCA B popMax:
IuddepeHIMPOBaHHBIN 3a4erT.

26814




5. YYUEBHO-METO/JJUUECKOE I TH®OPMAIIIOHHOE OBECIEUEHUE
MCIUATLTAHBI

5.1. OcHOBHas uTeparypa o AUCLUIIIVHE:

1. A. B. [lapkog, B. A. [IlanomxukoB. . CtpouTesibHas Mmexanuka. CIT6.: Jlanb, 2010, 1. pec.

2. B. A. bpysika, B. I. ®okun, . B. Kypaesa. . Ii>keHepHbIii aHanu3 B ANSY'S Workbench. Camapa: U3z-
Bo CamI'TV, 2013, 551. pec.

3. JI. . Banabyx, H. A. Andytos, B. U. Yciokun. . CTpouTenbHas MexaHrKa pakeT. M.: Boicir. wik., 1984,
46 3K3.

4. H. H. ®énopoga, C. A. Banerep, M. H. [Tanunos. . OcHoBbl pabotsl B ANSYS 17. M.: IIMK Ilpecc,
2017, an. pec.

5. H. H. lanomnukos, P. E. KpucranuHckuii, A. B. lapkoB. . CTpoutenbHasi MexaHdKa. CaHKT-
[TetepOypr: Jlaub, 2022, 311. pec.

5.2. JlorionHUTe/IbHAS JIUTEpaTypa [0 JUCLIUILIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3faHUs:
He TpeOyroTCS.

5.4. TlepeueHb pecypcoB UH(POPMaIIMOHHO-Te/IEKOMMYHUKALMOHHOU ceTH "VIHTepHeT", HeOOXOAUMBIX JI/1sI
OCBOEHMSI JUCLIUIIIUHBI, 3/IEKTPOHHBIE OMO/MOTEUHBIE CUCTEMBI:

1. https://www.biblio-online.ru — O6pa3oBarenbHas maargopma FOpaiiT. 115 By30B U CCy30B.;
2. https://e.Janbook.com — 3BC Jlanb;
3. http://library.voenmeh.ru/ — ®ynznamenTanbHas 6ubmioreka BI'TY «BOEHMEX» um. [I.®. YcTrHOBa.

CoBpeMeHHbIe MpotheCcCUOHaIbHbIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaijuoHanbHas 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/eKTpoHHasi ouboTeka « KubepaeHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTeKcTOBasi 3meKTpoHHas 6ubMoTeka Poccutickoro GoH/zia
(yHIaMeHTaTbHBIX UCCIeI0BAHUM.

NHdopmalivioHHbIe CIpaBOUHbIe CUCTEMBbI:
1. Texskcriept — MIHpOpPMaLIMOHHBIM TTOPTa TEXHUUECKOTO PeryupoBaHusi: HopMbl, paBu/ia, CTaHAAPThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTogr

cobcteenHol redepaiui BI'TY "BOEHMEX" um. 1. ®@. YcTHUHOBa;
3. http://www.consultant.ru/- KoacynsraarlLimtoc- HHGOpPMaIMOHHBIN TTOPTaJl MPaBOBOM HHGMOpMAaI[UH.

5.5. IIporpammHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. MlndopMariioHHbIe TeXHOIOTUH:

B3auMozielicTBHe ¢ oOyyatormmucs nocpeactsom DVIOC Moodle BT TY «BOEHMEX» nm. [1.®. YcruHoBa.



6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIL/IMHbI

6.1. JIeKijnoHHBIE 3aHATHS:

CTIeL[UaTM3UPOBaHHbIe TPeOOBaHUS TI0 000PYI0BaHUIO OTCYTCTBYIOT; ayJUTOPHS C TTOCAJOUHBIMU
MeCTaMH T10 KOJIMUeCTBY CTYAeHTOB; [I0CKa.

6.2. IIpakTHUecKkue 3aHATHA:
1. Ansys Multiphysics 2017 Teaching Advanced.

6.3. IIpouee:

1. pabouee MecTo rpernozaBaTesisi, OCHall|eHHOe KOMITBEOTEPOM C [JOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTY/IeHTOB, OCHAIl|eHHbIE KOMITBIOTEPAMH C [IOCTYTIOM B VIHTepHeT, NpeiHa3HaYeHHbIe
I/ paboThI B 37IEKTPOHHOM 00pa3oBaTeibHOM Cpefie.



IIpunoxenue 1
K paboueii mporpaMme JUCIUIUTHHBI
PACUETHBIE METO/IbI B CTPOUTE/IBHO MEXAHUKE

AnHoTanusa padodeii MPorpaMmel

Ouciynmiaa PACUETHBIE METOABI B CTPOUTE/IBHOM MEXAHUKE sBisercs
JMUCLIATTMHOW YacTH, GopMHpyeMoii yyacTHMKAMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10ka 1, mporpaMmbl
TIO/ITOTOBKM 110 HarparsieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-

KOCMUYecKux komniaekcog. JINCIUIIMHA peanu3yeTcs Ha ¢akynbreTe A PakeTHO-KocMuueckoi TexHuku BI'TY
"BOEHMEX" um. [1.®. YctuHora kadezapoii A3 KOCMUYECKUE ATIITAPATEI U IBUTATEJIN.

JucuunivHa HarjesieHa Ha OpMHUpPOBaHUe KOMNemeHyuil:
I1CK-1/23.4 criocoGHOCTb TIPOBOAUTEL PACUETHO-3KCIIEPUMEHTa/IbHbIE MCCIeA0BAHUS MPOYHOCTH 3/1EMEHTOB
KOCMHYeCKHX arrapaTroB NpY CUJIOBOM U TeMITepaTypPHOM BO3/leHiCTBUSX.

Co,/:[epx(aHHe AUCLUIUIMHBI OXBAaTbIBae€T KDPYI' BOIIPOCOB, CBA3dHHBIX C TIIPOrPaMMHBIMHU [1daKe€TaMU [Jid
UMC/IEHHOI'O pelieHrs MH)XXeHEPHBIX 3aa4.

[TporpamMmoil AUCLIMITIMHEI TIPE/[yCMOTPEHbI CIeAYIOL1e BUABI KOHTPOJIS:

TeKyuii KOHTPO,/Ib YCIIEBAEMOCTH CTYZEHTOB ITPOBOAUTCS B IUCKPETHbIE BDEMEHHbIE NHTEPBAJIbI B
ceayromuyx gopmax:
e UarHocTUYeckKast pabora;
*  YCTHBIH OMPOC CTYAEHTOB;
e JOMalllHee 3aJjaHue.

ITpomMe)xyToOUHas arTecTaus MPOBOJUTCS B hopMax:
nmuddepeHIMPOBaHHBIN 3aueT.

OO1ast TPY[0EMKOCTh OCBOEHHWS [WUCHMIUVIMHBI cocTaBisieT 4 3.e., 144 u. IIporpammoii AMCIUTUTUHBI
TIPeyCMOTPEHBI JIEKIIMOHHBIe 3aHATUsA (17 u.), mpakTuueckue 3aHATUsA (34 4.), camocTosTeNMbHass paboTa
crygenTa (93 u).
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IIpunoxenue 2

K paboueii mporpaMme qHCIUIUTHHBI
PACUYETHBIE METO/IbI B CTPOUTE/IBHO MEXAHUKE

TEXHOJIOITY 1 ®OPMbI OBYYEHUA

PEKOMEHA&HI/II/I M0 OCBOE€HUK) MUCIHHUIIVIMHBI /I CTYA€HTa

TpynoeMKOCTb OCBOEHUS AUCLIMIUIMHBL COCTaB/sieT 144 4., u3 HUX 51 4. ayIUTOPHBIX 3aHITUH, U 93 u.,
OTBeZIeHHBIX Ha CaMOCTOSITe/IbHYO PaboTy CTyZeHTa.

PexomeHgaluu 1O pacripefie/ieHH0  yueOHOrO BpeMEHM IO BHAaM CaMOCTOSITe/IbHOM paboThl U
pazzenaM AUCLIUITUHBI TIPUBEIEHBI B TAO/IUIIE.

KoHTposib 0CBOEHMSI AWMCLMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUU C [lofio)kKeHHMeM O TeKyIIeM,
pyOe’KHOM KOHTpOJIe YCIIeBaeMOCTH U TTPOMEXXYTOYHOM aTTeCcTal[iy 00yYaroI[UXCsl.

@opMbI KOHTPOJISI ¥ KPUTEPHH OLieHHWBaHWs TIPUBeZeHk! B IpU/ioykeHrn 3 K Paboueii mporpamme.

HaumeHoBaHue PexoMenjfyemas: JiTeparypa TpynoeMKoOCTB,
PEGT S yac.
Pa3pen 1. BBeenue.
g;);[gg;owa K JI. Y. Banabyx, H. A. Andyroe, B. 1. YciokuH. . CTpouTe/ibHast 3
MeXaHUKa pakeT: M.: Boicmr. mik., 1984 (1)
TlogroToBKa K H. H. lllanomxukos, P. E. Kpucranuackuii, A. B. Jlapkos. .
TIPaKTHIECKUM CrpouTtenbHast MexaHvka: CaHkr-TTetepOypr: Jlans, 2022 (1,2) 12
3aHATUSAM
Uroro no pazgeny 1 15
Pa3pen 2. BBejeHue B YHC/IeHHbIE METOABI.
IToaroroBka K
npakTHAeCkiM A. B. lapkos, B. A. [IlanomHnkoB. . CrpoutenbHas MexaHuka: CIT0.: 12
3aHATUSAM
Jlanb, 2010 (13)
[ToaroroBka K 3
onpocy
Wroro no pasgeny 2 15
Pazgen 3. MeToa KOHEUHBIX 3/IEMEHTOB.
IToaroroBka K
[paKTU4eCKUM 5
3aHATUSIM A. B. apkos, B. A. IllanomHukoB. . CTpouTebHast MexaHuka: CII6.:
BrinoHenne Jlanb, 2010 (11)
oMalIHero 10
3aziaHust Nel
Wroro 1o pasgeny 3 15
Pa3zgen 4. Pemiennie 3agau M/TT.
ITogroToBka kK
TPAKTHHECKIM A. B. apkos, B. A. ITlanomHukoB. . CTpouTeibHast MexaHuka: CII0.: 10
3aHSATUSM
Jlanb, 2010 (11)
IToaroroska K 3
onpocy
Uroro no pasgeny 4 13
Pa3pen 5. PerreHne He/ITMHeHHbBIX U HeCTAalHOHAPHBIX 3agau M/ITT.
ITogroroBka K
;IESETTPT:;CKHM A. B. Mapkos, B. A. IllanomHukoB. . CTpouTeibHast MexaHuka: CII6.: 10
Jlans, 2010 (10,12)
[TogroToBka k 3
onpocy
Wroro no pasgeny 5 13
Paspgen 6. IIporpammvuas peamm3zanusa MKO.
Brimonuenue H. H. ®énopoea, C. A. Banbrep, M. H. [Tanuos. . OcHOBbI pabOThI B 5
OMalllHEero ANSYS 17: M.: IMK TIlpecc, 2017 (Yacts 1, maBsl 1,2; YacTs 2, raBa
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3a1aHust Ne2 1)
[ToaroToBka kK
MpaKTHUUeCKUM 7
3aHSATUSM

Wroro no pasgeny 6 12

Pa3pen 7. IIpakTHuecKue BONPoChI MOCTPoeHus U peanu3anuu K3 mogesei.
[TogroToBka k
gfs:sﬁ:SCKHM B. A. bpysika, B. I. ®okun, 1. B. Kypaesa. . Un)keHepHbIii aHanu3 B 8
ANSYS Workbench: Camapa: 1U3a-so CamI' TV, 2013 (2-6)

IToaroroBka K 2
onpocy

Uroro no pasgeny 7 10
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IIpunoxenue 3
K paboueii mporpaMme JHCIUIUTHHBI
PACUYETHBIE METO/IbI B CTPOUTE/IBHOU MEXAHUKE

®OH/JI OODEHOYHBIX CPEJCTB

CDOH,E[ OLIEHO‘—IHI:IX Cpe,Z[CTB, HOBBO]ISII-O].L‘I/IE OLIEHI/IT]) pe3ym>TaT1>I 06y‘—IEHI/IH 10 AaHHOﬁ ,Z[I/ICL[I/IHJH/IHQ, BKJ/IIHOUAKOT
B ce0s:

e JMarHocThyeckas pabora

e YCTHBII OINPOC CTYZE€HTOB;

e /lOMalllHee 33/laHUe;

e muddepeHIMPOBAHHBIMN 3aUeT.

Kpurtepuu oneHuBaHus

JMuarnocruyeckasi padora
HMuarHoctuueckas pabora nposogutcs B hopme tecta B DMIOC Moodle:

e [IpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTaLys;
¢ [IpY MpaBUIBHOM OTBeTe Ha 60% BoOmpoCoB u OoJiee - aTTecTaLusl.

YCTHBI# OTIPOC CTYAE€HTOB

ObyuaroremMycs 3aJJaf0TCs BOTIPOCKI TI0 YUeOHBIM MaTepHraiaM COOTBETCTBYFOLUX Pa3/iesioB
MPOrpamMMBbl UCLATIMHEL. [lepeyeHb BOMPOCOB npefcTaB/ieH B coctaB Y MK aucuuninHel.
"CpaHo" - moMy4yeH BepHbIM OTBET Ha BOIMPOC MpernojaBare/is.
"He cpaHo" - OTCyTCTBHe BEPHOIO OTBETa Ha BOIIPOC IperozaBare/isl.

JloMariiHee 3a/jaHue
Paboueti mporpaMmoii pelyCMOTPEHO 2 AOMAIITHUX 3a/IlaHus 110 pasziesiaM JUCLIUILIUHBL, KoMIiekT
JIOMalITHUX 3a/laHuit BXOAUT B cocTtaB Y MK AUCIUIIIUHEL.

IoMaiiiHee 3a/jaHMe CUUTAETCS TIPUHATHIM TPU BBITIOTHEHUH BCEX CIIEAYIOIINX KPUTEPUER:

- MMPaBWILHOCTB Pe3y/IbTaTOB pacueTa;

- MMPABWILHOCTD BBITIOJTHEHUS TpadrueCKOr YacTH 3a/JaHus;

- MMPaBWILHOCTBL O(hOPMJIEHHUS OTUeTa (CTPYKTypHas YIIOPsSiI0UeHHOCTh, Ha/IMUKe BCEX HEOOXOJUMBIX
pasziesioB);

- OOITYCKalOTCS He3HaUMTe/IbHbIE€ WUCITDAB/I€EHUA B OTUETE.

HomariHee 3afjaHue He MOXKeT OBITh TIPUHATO U MOJJIEXKUT ZOPabOTKe B CTyuae:

- OIIMOOK B pacueTax U MpH ohopMIeHHH IpadruueCcKoro MaTepHaa;

- HeOpEeXXHOro 1 6e3rpaMoTHOr0 0(hOPMIIEHHUS OTUETa.

Ipu cpave foMalliHero 3a/jaHus IIpeycMaTpyBaeTCsl OTBETHI CTYJ,eHTa Ha BOIIPOCkH] Iperniogasaresisi. Kpurepuu
OL|eHHBaHUSI:

- «OT/IMYHOY», €C/IY CTYZIEHT Ziajl MOJIHBIM OTBeT Ha 2 OCHOBHBIX BOIIPOCA 1 BO3MOXKHbIE [|OTIO/IHUTE/IbHbIe
BOIIPOCH;

- «XODOLLO», eC/IU CTYJEeHT OTBETU/I Ha 2 OCHOBHBIX BOIIPOCA C He3HAYUTE/IbHBIMU IIOIPELTHOCTSAMU U Jia
HeIoJIHbIe OTBEThI Ha [JOIIOTHUTE IbHbIE BOIIPOCHI;

- «Y[,0BIIETBOPUTEJILHO», €C/IU CTYZIE€HT Zia/1 HeIlo/IHble OTBETHI Ha 2 OCHOBHBIX BOIIPOCA U He OTBETHJI Ha
OT/le/IbHbIE [OTIOIHUTEe/bHbIE BOIIPOCHI;

- «HEYZIOBJIeTBOPUTEILHO», €CJIU CTYIeHT He OTBETW/ Ha TPU BOTIPOCa Mperozasaresis. PaboTa moasiexur
TIOBTOPHOM cave.

JuddepennpoBaHHblii 3aueT

IuddepeHipoBaHHEBIH 3aueT 0QOPMIISETCS TI0 pe3yJibTaTaM BBITIOIHEHHSI PeyCMOTPEHHBIX paboueit
MIPOTPaMMOM KOHTPOJIbHBIX MEPOTIPUSTHH.
Orjenka 3a AuddepeHIPOBAaHHbIN 3aUeT OMpe/esiseTCs Ha OCHOBe CpeJHero apudMeTHUeCcKoro OL[eHOK,
TMOJTyYeHHBIX MPH CJjaue KOHTPOJIbHBIX MepPOTIPUSTHH.
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IMacriopT oHAa OLeHOYHBIX CPe/ICTB

AypuTOopHBIE o X <
3aHATHUA B ; = E
7 g B B O
KOHTAKTHOM % @ 25 ==
dopme T e =9 T =
=9 -] S H < -1
~ o) = o 8¢ g O
1~ Q ) g = o E
& ] HaumeHoBaHue pa3/e/ioB 1 E £ BB 83 0
E = JMUJaKTHUeCKUX eJJUHHIL] ) o o | S| 8 ot X E B
H 212 E BE3E ¢ | SE
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2| = | 28|0& 3 <2
= e o
= o =
= @)
YcTHbIi
4 8 |Pa3pen 1. Begenue. 19 4 2 2 15 10 onpoc
CTYZIeHTOB
Pa3pen 2. BBeieHre B UnC/IeHHbIE YeTHbIid
4 | 8 AL . DBER 20| 6 | 2 | 4 | 15 15 ompoc
MeTO/bI.
CTY/IeHTOB
4 8 Pazgen 3. MeTo KOHeUHBIX 23 8 2 6 15 15 HomariHee
3/IeMEeHTOB. 3a/laHue
YcTHBIN
4 8 |Paspen 4. Pemenue 3agau M/ITT. 25 12 4 8 13 15 onpoc
CTY/IeHTOB
Pa3pen 5. PemneHue He/IMHeHHBIX U YCTHbIH
4 | 8 ACT 2. 196 | 2| 4 | 13 15 orpoc
HeCcTalMoHapHbIX 3afau M/ITT.
CTY/IeHTOB
4 8 Pazgen 6. [IporpamMHas peanu3anus 29 10 4 6 1 15 HomarHee
MKD3. 3ajlaHue
Pazgen 7. IlpakTnueckue Bonpochbl YcTHbBIM
4 8 |mocTtpoenus u peammsanuu K39 15 5 1 4 10 15 orpoc
Mo/ene. CTY[,eHTOB
Bcero 3a 8 cemecTp 144 | 51 17 34 93 100
Bcero no gucuuniuHe 144 | 51 17 34 93 100
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Kputepuu oneHuBanus

IICK-1/23.4
Bonpocbl omkpbimozo muna:
Ne 1 YTO M3yuyaeT CTpOUTeJIbHAS MeXaHUKa
Ne 2 Ompezenenvie MaTeMaTHueCKOW MOZIEH
Ne 3 Kak MpOUCXOAWT Nepexo/] OT peaJbHOTO 00BeKTa K pacyeTHOM cxeme
Ne 4 YucieHHbIE METO/bI TMHEHHOM anreOphbI
Ne 5 MeToj, KOHEUHBIX Pa3HOCTel
Ne 6 MeTo/] KOHEUHBIX 3/IEMEHTOB
Ne 7 Buzbl MeTo/jJa KOHEUHBIX 371EMEHTOB
Ne 8 OnuiiuTe Nocaef0BaTe/IbHOCTD [JeHCTBUI NPU Uchonb3oBaHud MKO
Ne 9 IlpeumyiectBa u Hegoctatku MK3
Ne 10 Yem onpegenisieTcsl yCIiex aHa/ivu3a MeTOZ0M KOHEUHBIX 3/IeMeHTOB

10000 rneMeHTOR

—~
L Hemmieii b1 aHa o3 [)
THHAMIEA KHIKO0CTH
TerinonposomHo cTh JJ
JHHAaMITE A

CraTika |

ITapaGonmueckuit K3

Bonpocbl 3akpbimo2o muna:

Ne 1 Kak Ha3bIBalOTCS XapaKTepHbIe TOUKM KOHEYHOTO 3/IeMeHTa, Orpe/ie/IsiFoliie ero KOHPUIypaLuo 1
repemelLeHus?

Ne 2 JKecTko 3ar1ieM/IeHHbIHM TIpaBblii KOHEL] Pe3MHOBOM TJIaCTUHBI ObUI ITepeMellieH Ha BeJTMYKHY JJTUHBI
TUIaCTHHBL. 3ajaua Oblia pellleHa HeTMHeHHBIM KOHEYHO-3/IeMeHTHBIM MeTOZloM. PaccunThiBaiach
Be/IMUMHA CUJIBL.

Kak n3meHsieTcsl BBIUMC/IIEMOe 3HaYeHHe B 3aBUCUMOCTH OT KOJIMYeCTBa KOHEUHBIX JIeMEHTOB B MOJe/IN?

HauamnHoe A
COCTOSHIE Pe3HA A B

4 16 64 128
Yucao 31eMeHTOER., I

Ne 3 KoHconbHast 6aska 3arpykeHa BepTHKa/lIbHOW crmo 100 Kr Ha IpaBoM KOHIIe. 3afiaua UMeeT TOUHOe
pellieHre B TEOPUH YTIPYTOCTH. JTa >Ke 3afiaua Oblia pelieHa MeToZ,0M KOHEUHBIX 3JIEMEeHTOB C 8-
y3/10BbIMU U 20-y3/10BbIMU 3/IeMEHTaMHU.
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[17151 KaKoro ciyyast TOYHOCTb MaKCHMasbHast?

A B

100 xT

5§ -

160 8-y3mopeix snemMeHTOR 20 20-y3IOBBIX 31IeMeHTOB

Ne 4 TIporub 6anKu v MOXKeT OBbITh BLIUMC/IEH C TOMOIIIBI0 TEOPUH YTIPYTOCTH U KOHEUHO-37IEMEHTHBIM
aHa/TU30M.
BeibepuTe ydlIyto CeTKy /sl KOHEUHO-3/IEMEHTHOTO aHasi3a.

2o
A
B 20 y3moBoi
3JIEMEHT

Ne 5 TIpu ucrosb30BaHWM MeTOZa KOHEUHBIX 3/IeMEHTOB TOUHOCTh KaKHX TTapaMeTpOB 0OBIYHO BHILIe ISt
PHUCYHKa HIDKe?

Ne 6 Baska 3arpykeHa CBOMM COOCTBEHHBIM BeCOM (Macca pacripefiesieHa B y31ax). [lepemeljeHusi B y3/iax v
BHYTPH 3/IeMeHTOB ObUTH MOTy4YeHbl METOZOM KOHEUHBIX 3/1IeMeHTOB. B Kakoii Touke mporu6
MaKCHUMa/bHbIN?

16 26814



10 10 10 10 10 5

ITepemenieHHe
4 y3na 8 y3110B

4-yanoBoH
SIIeMEHT

o Y
JIHefiHaA
(ymEILa

¥rampatHuHas
(ymEILa

o
E- X _J/
=
MKD5

Ne 7 TIpencraB/ieHa IVIOCKOCTHast 8-y3/10BasA KOHEUHO-3/IeMeHTHast Mo/iesib. KakoBa fiedopmrpoBanHas hopma
banku?

e aE

¥

Y i

C D

Ne 8 JKecTko 3aMKCMpOBaHHAsi TOHKOCTEHHAsI I/TWTa Oblia 3arpyskeHa pacripefie/ieHHON Harpy3Koi.
Kakas njedopmrpoBaHHas hopMa oxkuaercs Ajist 1/4 yacTu TUTHI?

HecTraa durcalms

Cro- [lepente-

poma Imerre Bparenne

1 0o oo 0o oo

2 0 o0 0 0o o0

_ 3 Rt e  pe |

z & cTeleHeHd 4 T [ ]

i“x CEODOORI

0 - 3aKpenneHo
1 - ceOfonHD

Ne 9 Bcerga i He0OX0O[UMO UMETh TUIOTHYIO CETKY B 30HAX, I/ie MPUIOXKeHa Cua?
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Ne 10 Kakoe MUHHUMAJIbHOE UUC/IO YEThIPEXTPAHHBIX 37IEMEHTOB MOT'YT C(hOPMHUPOBAThL Ky0?

YeTsIp eXrpaHHbIH
3neMeHT (4 y3m1a) Ky6
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