MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»
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HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: ABPOKOCMH'{QCKHG TEXHOJIOTVH B TCIVIOOHEPIreTUKE U
TEMJIOTEXHHUKE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
MOJIEJIUMPOBAHUE HAITIPA’KEHHO-AE®OPMUPOBAHHOI'O
COCTOSIHUSI KOHCTPYKIUIA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYas:
KoJuiekTHBHOE 3a1aHUE

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2025
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heabr ocBOeHUSI JMCHUIUIMHBI. .- HU3YICHHC
ne(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKLUMH Ha MPOYHOCTh, YCTAJOCTh U JKECTKOCTh, OCHOBHBIX
HATPaBJICHUN U METOJIOJIOTUU UCTIOIB30BaHUS METO/Ia KOHEYHBIX JIEMEHTOB MPHU PEIICHUH HHKEHEPHBIX
3ajady;

- (QopmupoBaHHE HABBIKOB B pa3padOTKe MoOJelell HampsKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIIUH;
- pa3BUTHE TNPAKTHUYECKUX HABBIKOB TEXHUYECKOTO TBOPYECTBA, B TOM YHCJIE C HUCIHOJIb30BaHUEM
MPUKIIATHBIX IPOTPaMM U CPEICTB KOMITBIOTEPHOM rpaduki.
3agauu AUCHUIIMHBI

- U3y4YECHHE CTPYKTYPHI IOCTPOSHUS MOJIENEH JUIs IPOBEICHUS] YHUCICHHOTO aHAIN3a, TPOBEICHUS
YTOYHEHHBIX PACUYETOB C Y4€TOM 0COOEHHOCTEH UCIIOB3YEMBIX MATEPUAIIOB U KOMIIOHEHTOB
pa3zpabaThIBacMbIX 0ObEKTOB;

- YMEHHE OCYIIECTBIISTH PAIlMOHATBHBIA BEIOOP KOHCTPYKIIMOHHBIX MaTEPHATIOB; BHIIOTHSTH
CTaHJapTHBIC BUABI JMHAMUYECKUX U TPOYHOCTHBIX PACYETOB;

- OBJIaJICHUE HABBIKAMH OCHOBHBIX ITOIXOJIOB ONITUMHU3AINHU IO PE3YJIbTaTaM MOICIUPOBAHUS
U3JICINIA U METOJJaMH pacdeTa TUIOBBIX KOHCTPYKIIMI, TOM YUCIIE C UCTIOIb30BaHUEM COBPEMEHHOMN
BBIYMCIIUTEILHOW TEXHUKHU M POTPAMMHOTO 00ECIICUCHUSI.

OCHOB TEOpWH, pacueTa HaIpsHKCHHO-

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHE
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-1 Cnocoben
OCYIIECTBISATH GU3UUECKOE
1 MaTeMaTHIECKOE
MOJIEJIMPOBAHUE MTPOLIECCOB,
B TOM YHCJIE C
HCIOJIb30BaHUEM
MH(pOPMaILlMOHHBIX
TEXHOJOT Ui

N -1nk-1 [poBoaut
MOeIUpOBaHue (PU3UKO-
MEXaHUYECKUX TTPOLIECCOB C
HCIOIb30BaHUEM
MH(OPMaLMOHHBIX
TEXHOJIOTHUI

3HATh:
- METOJIMKH PacueTOB HAMPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIUH Ha MPOYHOCTb, YCTAJIOCTh U
JKECTKOCTb;

- METOJIOJIOTHIO U 0011Ie HalpaBICHUS
MCIIOJIb30BaHUsl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

YMETB:
- aHAJIM3UPOBATH [1OJYyYEHHBIE JaHHbBIE U

IIPOBOAMTH ONTHUMM3AINI0 KOHCTPYKIIHIA;
HCII0JIb30BaTh KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO; TPUMEHSITh
KOMIIBIOTEPHBIE TEXHOJIOTUU U CPEICTBA
KOMIIbIOTEPHOU TpaduKy;

- IPOBOJUTH INHAMUYECKHUE U
MIPOYHOCTHBIE PACUETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MporpaMmMe

APPOKOCMHUYECKHE TEXHOJIOTUU B TEIJIOPHEpreTHke W TeruoTexHuke (nanee — OIIOIN), nanmpaBneHus
noarotoBku 13.04.01 TemnosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUs: BICIIEE 0Opa30BaHUE -

MarucTpaTypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HATb 3HATb OCHOBLI COIIPOTUBJICHUS MATCPHAJIOB




- 3HaTh 3HATh OCHOBBI [IPOI'PAMMUPOBAHUS
- YMETb YMETH BBIIIOJIHATH PACUETHI HA IIPOYHOCTD, JKECTKOCTh U YCTOMYUBOCTD JJIS IPOCTEHIINX
KOHCTPYKLUHI

Pe3ynbraTel 00yueHus, TOTy4eHHBIE IPH OCBOCHUY JUCLUILIMHBI, HEOOXOANMBI IIPH BHITOITHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI MEXaHUKH 36 3 6 - 10 - - - - - 20 - Camocmoamensnoe uzyuenue
neopMHUPYEMBIX Tell. meopemuueckozo mamepuana: Visyaenue
MeTo/ KOHEUHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3JIEMEHTOB "TeopeTudeckue OCHOBBI METOa KOHEUHBIX
1.1 | KoHeuHBIe 37IeMEHTH U 7 1 - 2 - - - - - 4 - 3JIeMEHTOB"
annpoKCHMAIHH. H3yuenue mamepuanog 1umepamypHsix
1.2 OcHOBBI pacueTa 1o 7 1 - 2 - - - - - 4 - UCMOUHUKOS:
METOJly KOHEUHBIX [1] 4-25
3JIEMEHTOB, [2], 32-172
WCIIONIb30BAHHE JUIS
peLIeHUs] HHKEHEPHBIX
3aj1ad.
1.3 Omnucanue 7 1 - 2 - - - - - 4 -
MEXaHHYECKUX CBOMCTB
MaTepHaJIoB
14 Vcnons3oBanue 7 1 - 2 - - - - - 4 -
CTaH/IapTHBIX U
CO3J]aHuE
T0JIb30BATENILCKUX
OubIMOTEK
MaTepHaJIoB.
15 Omnwncanue BHENIHAX 8 2 - 2 - - - - - 4 -
BO3AEHCTBHH
2 Pemenune npuxnaaHeix 54 10 - 22 - - - - - 22 - Ilod2omogxa Kk mexkyuiemy KOHmMpOJiio:
3a/1a4 MEXaHUKHU [ToBTOpeHune Marepuaia no pasaeny "Pemenue
2.1 | Pacuersl Ha NPOYHOCTH 14 2 - 6 - - - - - 6 - MPUKIIAJHBIX 3a/1a4 MEXaHUKU"
1 KECTKOCTD Camocmoamenvnoe usyuenue
2.2 Pacuersl Ha ycTanocTs 12 2 - 4 - - - - - 6 - meopemuyeckozo manepuana: Nzydenve
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2.3

MogpenupoBanue
JIMHAMUYECKUX
IIPOLIECCOB

16

JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"PerieHue NpUKIaAHBIX 33124 MEXaHUKH"
Iloo2omogxa pacuemnvix 3a0anuii: 3aiaHus

2.4

Bsenenue B Teoputo
YOPYTOCTH

12

OPHUEHTUPOBAHBI HA PELIEHUS] MUHHU3a/1a4 110
paszeny "PacdeTsl Ha MPOYHOCTH M KECTKOCTH",
«/IuramMnaeckne pacdeTs». CTyIeHTH
HE00XOIUMO TOBTOPUTH TEOPETUICCKUN
MaTepHal, pa3o0paTh MPHUMEPHI PEIICHUL
aHAJIOTMYHBIX 3aJa4. IPOBECTH PacyeThl 10
BapHaHTYy 3alaHus U CAeIaTh BEIBOALL B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIONIHe
ynpakHeHus: PacdeT Ha IPOYHOCTH U
JKECTKOCTb CTEPKHEBOM KOHCTpyKuuu Pacuer
Ha NMPOYHOCTh U JKECTKOCTh MJIacTUHBI Pacuet
Ha TPOYHOCTH M KECTKOCTh 0007104YKH Pacuer
Ha TMPOYHOCTH U JKECTKOCTh 0OBEMHOTO TeJa.
H3yuenue mamepuanoe 1umepamypHsix
UCHOYHUKOB:

[1], 61-163
[3], 157-202

3ayer ¢ OLEHKO

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

16

32

0.3

42

17.7

HToro 3a cemecTp

108.0

16

32

0.3

59.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaenam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl mexanuku degpopmupyemvix mei. Menoo KOHEeUHbIX INeMEHMO8

1.1. KoHe4Hsie 3J1eMEHTHI ¥ alllTPOKCUMAIIUH.
MeToa KOHEYHBIX DJIEMEHTOB B TEXHHUKE. .

1.2. OcHOBEI pacdeTa 1mo MEeToay KOHECYHBIX 3JIEMCHTOB, UCIIOJIB30BAHUEC IJIs PCHICHUA
HWHKCHCPHBIX 3a/1a4.
I[OHYH_IGHI/U{ " YIIPOIICHUA. TouHOCTH PAaCUYCTHLBIX JaHHBIX. Twumel peIacMbIX 3a1a4..

1.3. Onucanue MEXaHNYECKUX CBOMCTB MaTepuajioB

Knaccugukanus nokasareneil  CBOMCTB — Marepuana [0  Ha3zHaueHWto. Jluarpammel
neGopMHupoBaHUs. YCIOBHBIE W HMCTUHHBIE JUarpaMMbl. MeXaHHYEeCKHE XapaKTePHUCTUKU
MaTepuana. 3aKOH pasrpy3Ku M IIOBTOPHOTO HarpyxeHwus. [lmacTudeckoe u XpylnKoe COCTOSHUE
MmarepuaioB. Tunsl pa3pyuieHuii. Bnusaue temmepatypsl U (hakTopa BpEMEHH Ha MEXaHUYECKHE
XapaKTEepUCTUKU MaTEpUaJIOB..

1.4. Mcnonb30BaHue CTaHAAPTHBIX U CO3/AaHUE N10JIb30BATEIbCKUX OMOINOTEK MAaTEpUAIIOB.
Vcnonb30BaHue CTaHAAPTHBIX M CO3AaHUE M10JIb30BATEIBCKUX OMOIMOTEK MAaTepUAIIOB..

1.5. Onucanue BHENTHUX BO3ACHCTBUI

Hanpsokennoe u  aeopMHpOBaHHOE COCTOSIHUE B TOUYKEe Tena. TeH30p HampsKeHH.
KomMnoHeHTBl BEKTOpa IMOJIHOTO HAIPSIKEHUS Ha MPOU3BOJBHOM IUIOIIAJKE, NMPOXOIIIEH Yepe3
JaHHYy10 ToukKy. [lomHOE, HopManbHOE U KacaTtelbHOE HalpsKeHus. [ 1aBHbIE UIOMIAIKU U TJ1aBHbIE
HanpsbkeHus. OnpeeneHne BeIUYUHbI TIaBHBIX HANPSHKEHUH U MOJOKEHUM TJIaBHBIX TUIOMIA/IOK.
OKCTpeMallbHbIE KacaTelbHbIE HANPSIKEHUs W IUIOMAAKU uX AeiictBus. KpyroBas nuarpamma
Mopa. Knaccudukanus HanmpsKEHHBIX COCTOSIHUN. AHAJNIM3 MIOCKOTO HANPSHKEHHOTO COCTOSIHUSI.
['maBHBIE IUIOIIAAKK U TJIABHBIE HANPSKEHUS] B CTEP)KHE IPHU CIIOKHOM HarpykeHuu. YacTHble
CIy4aW IUUIOCKOIO HANpsSKEHHOTO COCTOSIHHUS TPU HEKOTOPBIX BHAAX HArpyXEHUs IUJIACTHH.
VYrnoseie nedopmanmu. JledhopMupoBaHHOE COCTOSHME B TOuUKe Tena. TeH3op aedopmariuii.
AHaNoTHst MEX1y HApsHKEHHBIM U 1e(DOPMUPOBAHHBIM COCTOSTHUEM. .

2. Pewenue npuma()Hblx 30044 MEeXaHuKu

2.1. PacueTsl Ha MPOYHOCTH U KECTKOCTD

Mogenu paspymenust (Teopuu mpodHoctd). IIpuHIMNManbHas cxeMa MOCTPOEHHUs Mojeneit
paspymenusi. Kputepuii HauOONBIIMX HOPMAJIbHBIX HampspkeHuit. Kpurepuit Hanbombmx
OTHOCUTEINIBHBIX yAnuHeHuN. Kpurtepuil MakcHManbHBIX KacaTelbHBIX HampsbkeHuil. Kpurepuit
yIEIbHOW MOTEHIMaIbHOM 3Heprun usmeHeHus: ¢popmel. Kpurepun (treopun) Museca, pykepa —
ITparepa, Mopa. ConocraBieHre KpUTEpUEB IPOYHOCTH. Pacuer Ha jKECTKOCTh MPHU PaCTKEHUH-
CKaTHUHU, U3ruode, KPyuYeHUH C IEPEMEHHBIM CEUYEHUEM..

2.2. PacueTsl Ha ycTanocThb

Pacdyer Ha NpPOYHOCTH MPH LUKIMYECKH MEHSIOUIMXCS BO BPEMEHHU HamNpsiKeHUsX. SIBieHue
ycranocTu. LUK HanpspkeHUM W Ipenen BBIHOCIMBOCTU. BiMsiHME KOHIEHTpauuu HaIpsHKEHUH,
pa3MepoB, YUCTOTHl 00paOOTKU MOBEPXHOCTU U APYTUX (PaKTOPOB HA CONPOTUBICHUE YCTAOCTH.
JnarpamMmbl NpeAenbHbIX aMIUIMTYJ U OIPEIEICHUE 3allacoB MPOYHOCTU JETaJel U3 pa3IMYHbIX
MaTepuajoB MPH YUCTOM CABUTE€ M OJHOOCHOM HaIpsDKEHHOM cocTosHud. OmnpeneneHue 3amaca
YCTAJIOCTHOM TPOYHOCTH IIPU CJIOXKHOM HANPSDKEHHOM COCTOSHUHU.. OCHOBBI PACUETOB Ha
COIPOTUBIIEHUE YCTAIIOCTH MPU CIIy4alHbIX HAarpy3Kax..



2.3. MopenupoBaHre AMHAMUYECKUX NTPOLIECCOB
Konebanus ynpyrux cucrem. CBOOOHBIC U BBIHYKJeHHBIE KosieOanus. Konebanus TuHEHHBIX
MEXaHUYECKUX CUCTEM C KHHEMaTHYeCKUMH Bo3eiicTBusMU.. [lapameTpuueckue konebaHus. .

2.4. BBeneHue B TEOPUIO YIIPYTOCTH

OOmue cBOHCTBAa YHPYTMX M IUIACTUYECKMX CTEp)KHEBbIX cucTeM. JIuHeiHble ynpyrue
cucreMbl. CTaTuuecku HeolpenenruMele cucteMbl. KpaeBble (rpannuHnble) 3agaun. Kpaesble 3a1aun
B MepeMelleHUsAX W HampsokeHusx. O6mmue Tteopembl(Knaneiipona, berTtn, o enxmHCTBEHHOCTH

peIIeHMS)..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. Pacyer Ha IPOYHOCTH HECYIIUX KOHCTPYKIUH (pambl) C TEIJIOBHIMU BO3ACHCTBUSIMY;
2. Pacyera Ha )K€CTKOCTh M MPOYHOCTH COCYIOB (OapabaH kaTka, HEPTSIHON pe3epByap,
KOPITYC TYpOUHBI) IPU TUHAMUYECKOM Harpy>KeHUU;
3. Onpenenenne COOCTBEHHBIX YacTOT U (hOpM KoJieOaHUH BaJia;
4. MoaenupoBaHue yCTaJIOCTHOTO pa3pylleH s (JomnaTka TypOUHbI) MPU [UKIHUYECKUX
BO3JICHCTBUSAX;
5. Tomonoruyeckas ONTUMU3AIMS MEXaHUYECKUX KOHCTPYKITUH.

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxaeHue MaTepuasoB Mo keiicam pazzaena "OCHOBBI MEXaHUKH JehOPMUPYEMBIX TEI.
MeTox KOHEYHBIX JIEMEHTOB"
2. OOcyxaeHne MaTepraoB Mo KeiicaM pazzaena "Pemenne npukiaaHbIX 3a/1a4 MEXaHUKN"
Texywuti konmpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJIbHBIX MEPOTIPUSATHH 10 pa3jeny "Pelienne npukiIagHbIX 3a7a4 MEXaHUKH"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS M0 TUCIUIUIIHHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1 | 2
3HaTh:
METOJIOJIOTHIO U 00IIME HAMIPABICHUSI UCIIOJIb30BAHUS KOMITBIOTEPHOTO Komnexkrusnoe 3ananne/KM-1.
MOJEIUPOBAHUS N-1nk1 + Teopernuyeckne OCHOBBI METO1A
KOHEYHBIX 3JIEMEHTOB
METOJIMKH PacueTOB HANPSKEHHO-AEPOPMUPOBAHHOTO COCTOSHUS V-1 + Komnexrusnoe 3ananne/KM-2.
KOHCTPYKIUU HA IPOYHOCTh, YCTAJIOCTh U JKECTKOCTh ] PacueTsl Ha MPOYHOCTH U KECTKOCTh
Ymersb:
IIPOBOAUTH TUHAMUYECKHUE U IPOYHOCTHBIE PACUETHI V-1 + Komnexrusnaoe 3ananne/KM-3.
JlunaMuueckue pacyersl
aHAJIM3UPOBATH MOJTYYEHHbIE IaHHbIE U IPOBOAUTH ONTUMHU3ALINIO Komnexrusnaoe 3ananne/KM-4.
KOHCTPYKIUI; UCTIOIb30BATh KOHCTPYKTOPCKYIO JJOKYMEHTALHUIO; § VL + Onrtumuzanus KOHCTPYKLIUN
MIPUMEHSITh KOMITBIOTEPHBIE TEXHOJIOTHH U CPEJICTBA KOMIIBIOTEPHOI MOCPEACTBOM KOMIBIOTEPHBIX
rpaduku TEXHOJIOTHH




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-1. TeopeTrnueckue OCHOBBI METO/Ia KOHEUHBIX AsieMeHTOB (KosiekTuBHOE 3a/1aHu1e)
2. KM-2. PacueTsl Ha MpOYHOCTH U xKecTKOCTh (KoyuekTruBHOE 3a1aHIE)
3. KM-3. lunamuueckue pacuersl (KosiekTuBHOE 3a/1aHUE)
4. KM-4. OntuMu3anusi KOHCTPYKIMH TOCPEACTBOM KOMITBIOTEPHBIX TEXHOJIOTUI
(KomnexktuBHOE 3a1aHUE)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOIIMX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Camorus, FO. H. MeTos KOHEUHBIX JIEMEHTOB B 33/1a4axX CONPOTHUBIICHHUSI MAaTEpHAJIOB : yueOHOe
noco6ue it By30B o auciuruinaaM "CornpoTrBieHue marepuanon”, "MexaHuka MaTepuainoB U
koHcTpykuuit" / FO. H. Camorun, B. E. Xpomaros, B. I1. Yupxkos ; pen. B. I1. Uupkos ; M-Bo
oOpa3oBanus u Hayku PO. — M. : ®dusmariur, 2012. — 200 ¢. — ISBN 978-5-9221-1380-9.;

2. Camorus, 0. H. MeTos KOHEUHBIX JIEMEHTOB B IMHAMHUYECKUX pacdyeTax TypOOMalluH :
yaeOHOe mocoOue It By30B 10 HampasiieHUI0 "DHepreTudyeckoe marmuHoctpoenue" / 10. H.
Camorun, C. A. Cepkos, B. I1. Uupkos ; pex. B. II. Uupkos ; Han. uccaen. yu-t "MOU". — M. :
®duszmariut, 2016. — 212 ¢. — ISBN 978-5-9221-1681-7.;

3. Koctiok A.I'.- "[lunamuka u npouyHocTh Typoomamuu", M3garensctBo: "MOUN", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014271.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepaninonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. RastrWin.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:
1. 9BC Jlans - https://e.lanbook.com/

10



2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za gannbix Scopus - http://www.scopus.com

6. HaimoHabHast 3JIeKTPOHHAst OndmoTeKa - https://rusneb.ru/

7. 93BC "KoncyasTant crygenta' - http://www.studentlibrary.ru/

8. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. opTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

10. ba3a oTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COUHAIbHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(eCCHOHAJBLHBIX CTaHAAPTOB MUHNCTEPCTBA TPY/AA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

14. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

15. Uudopmanunonno-cnpaBounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
17. Odpuunanbublii caiT @e1epaibHOr0 AreHTCTBA M0 TEXHNYECKOMY PeryJMpoOBaHHIO U
MmetpoJioruu - http://protect.gost.ru/

18. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

19. Opunnanbubli caiit MUHHCTEPCTBA HAYKH M Bbiciero oopasoBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

20. Opununanbublii caiiT @erepaabHOI CJIyKObI 10 HA30pY B cepe 00pa30BaHUs M HAYKH -
https://obrnadzor

21. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaMMeHOBaHHe
VYyeOHble ayAUTOPUH IS [1-206, CTOJI MIPENOIaBaTENs, CTOJI KOMIIBIOTEPHBIH,
MPOBEICHUS JIEKITMOHHBIX JlexmoHHas BEIIaJIKa JUTsl O/IeXKIbI, TyMOa,
3aHATUH U TEKYLIETo ayJIuTopus MYJIbTUMEAUUHBINA TPOEKTOP, YKa3Ka Jla3epHas,
KOHTPOJIS JI0CKa MapKepHas NepeaBIKHAs, KOJOHKH,

KOHJULMOHEP, UHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUI

VYyeOHble ayIUTOPUH IS [1-205, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsiii TymOa, MyJIbTUMEIUHHBII POEKTOP, T0CKa

MPAKTUYECKHUX 3aHATUH, KJ1acc MapKepHast epeIBI>KHas!, KOJIOHKH,
KP u KII KOHJTUITUOHED, HAOOPHI IEMOHCTPAITMOHHOTO

000pyoBaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUN

YueOHbIe ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,

MIPOBEICHUS KommbrotepHslit TymOa, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
MTPOMEKYTOTHOMN KJ1acc MapKepHas ITepeIBIKHAs, KOJIOHKH,

aTTeCTalMu KOHUIIHOHED, HAOOPHI AEMOHCTPAIITMOHHOTO

000py/I0BaHNUsl, THCTPYMEHTHI JIJIsI
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MPAKTUYECKUX 3aHITUN

[Tomernienus njs HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIN,
CaMOCTOSATENBHOI paboThI JlekunoHHast BEILIAJIKA JUTSL OJICKIbI, KOMITBIOTEPHAS CETh C
ayJIuTOpUs BBIX0JIOM B IHTEpHET, KOMITBIOTED
HepCOHAJIbHBIN, IPUHTEP, KOHAUIIHOHEP
[Tomemenus aus 11-206, CTOJI MIPEN0IaBaTENsl, CTOJI KOMIIBIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlekunoHHast BEIIAJIKA JUTS OJSKAbI, TyMOa,
ayAUuTOpUs MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

JIOCKa MapKepHas MepeBUKHAS, KOJIOHKH,
KOHJUIMOHEP, HHCTPYMEHTHI IS
MPAKTUYECKUX 3aHATHI

[Tomewmenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT'O MHBEHTaPS

11-107/2, Cxnan
y4eOHOT0
unBeHTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MoaenvpoBaHue HapsHKEHHO-AE(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIUNA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1. TeopeTndeckrue 0OCHOBBI METOJIa KOHEYHBIX AieMeHTOB (KoJjiekTuBHOE 3a/1aHKE)

KM-2. Pacuersl Ha IpoYHOCTH U xKecTKOCTh (KoyiekTUBHOE 3a/1aHuE)

KM-3. Jlunamudeckue pacuetsl (KoymektuBHOE 3a1aHKE)

KM-4. Ontumu3zanus KOHCTPYKIUI OCPEICTBOM KOMIBIOTEPHBIX TexHonoruil (Komnekrupuoe
3aJIaHHE)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHel KM: 1 2 3 4
pasjena Henens 4 8 16
KM:
1 OcHOBBI MeXaHUKH J1ehOpMUPYEMBIX Tel. MeTo] KOHEUHBIX
2JIEMEHTOB
1.1 KoHeuHbIe 371eMEHTHI ¥ anmnpOKCUMAIUH. + +
19 OcHOBBI pacyeTa 1o MeTOAy KOHEUHBIX 3JIEMEHTOB, + +
' WCTIOJIb30BaHUE JIJISl PEIICHHS HHYKEHEPHBIX 3a]1a4.
1.3 Ornucanne MeXaHMYEeCKUX CBOMCTB MaTE€pHUAaJIOB + +
14 Vcnonp30BaHNe CTAaHIAPTHBIX U CO3aHUE + +
' M0JIb30BATEIHCKUX OMOIMOTEK MaTEPHAIIOB.
1.5 Onucanue BHEIIHUX BO3AECHCTBUI + +
2 Perenne nmpukiIaHbIX 3a7a4 MEXaHUKU
2.1 PacueTsl Ha MPOYHOCTH U KECTKOCTH + +
2.2 Pacuertsl Ha ycTanocTh + +
2.3 MopenupoBaHue JUHAMHUYECKUX TTPOIIECCOB + +
2.4 BBenenue B TeopHio ynpyroctu + +
Bec KM, %: | 20 30 20
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