[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

o10: Makcumos Arexce MBMBMCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUA

[LomKHOCTb: AMPEKTOp ienapTamMeHTa no 06paBOBaTW 'y
[arta nognucanus: 20.10.2023 12:28:36 tﬁ@ﬂﬁ( Kon (I)EI[EPAHHH

YHUKabHbI NPOrpaMMHbiid quep;[epaanoe roCyaapCTBEHHOC aBTOHOMHOC O6p8,30BaTCJIBHO€
8db180d1a3f02ac966052135672742735[18b1d6yqpe)KI[eHHeBHcmero 06p2130B3HI/I$I

«MOCKOBCKUH TTOJINTEXHUYECKWUIH YHUBEPCUTET»

YTBEPXIAIO

JlexaH TpaHCOPTHOTO (haKyabTETA

)

o O

/L I/ITyppaJme/

«28 » aBrycra 2021 1.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
JIMHAMHUKA ¥ NPOYHOCTH MALLIMH

Hanpagienne noarotoBku

23.05.01 "Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHUE cpeacTBa'
[Ipoduib: IlepcnekTHBHBIE TPAHCTIOPTHBIE CPEICTBA

KBanu¢ukanus (cTenenp) BbITyCKHUKA
HHIKEHep

®dopma o0yueHus

OYHaA

Mocksa 2021



1.1eaun 1 3a7a494 AU CHHUILIHHBI

1.1.IHeab AUCUMIIHHBI

Llenpro n3yyeHus: AUCUMILIAHGI «/[MHaMHKa ¥ IPOYHOCTH MAIIMH SBISAETCA:

— (opmupoBaHHe 3HAHUKA O MeETOIAax OOECHeUeHUs MPOYHOCTU KOHCTPYKIUH
aBTOMOOMJIEH M TPAKTOPOB, METOJAX COBEPIICHCTBOBAHUA HUX JAUHAMHYECKHUX
XapaKTEpUCTUK, MOITYYEHHE HaBBIKOB pa3pabOTKU U OCYIIECTBIICHUS MEPONPUSATUH 10
NOBBIIIEHUIO MPOYHOCTU HECYIIMX KOHCTPYKIMHA TPAHCIOPTHO-TEXHOJOTHYECKUX
CPEICTB;

- TMOJATOTOBKA CTY/IEHTOB K JEATEJBHOCTU B COOTBETCTBUU C KBaJIM(PHUKAIIMOHHOM
XapaKTEpUCTUKOM WHXKEHEpa N0 HampasiaeHuo noaroroBku 23.05.01 «Hazemusble
TPAHCTIIOPTHO-TEXHOJIOTHUECKHEe cpeAcTBa» (mpoduib: [lepcrnekTuBHBIE TpPaHCHIOPTHBIE
CpE/CTBA).

1.2.3amaum JuCHUILINHBI

3ajaqamMu TUCUUIIMHBI «/IlMHAMUKa ¥ IPOYHOCTh MAILIKHY SBIISIOTCSA:

- U3Y4YEHHUE CIEUUAIBHBIX BOINPOCOB JWHAMUKUM M NPOYHOCTU KOHCTPYKLIHI
aBTOMOOMJIEW U TPAKTOPOB, 3HAKOMCTBO C METOAAMHU MOJYyYEHHUs HArpy30K JJIs pacuera Ha
IIPOYHOCTh HECYLIUX CUCTEM MAILWH, U3YyYEHUE KPUTEPUEB OLICHKHU IIPOYHOCTHU, OCBOCHUE
METONMK pacyeTa M MPOEKTUPOBAHUA Ha OCHOBE COBPEMEHHOIO MPOTPAMMHOIO
oOecrieyeHus: MOJIETUPOBAHMS JTHUHAMHYECKUX XapaKTEPUCTHUK W pacueTa HaIpsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSTHUSI KOHCTPYKLIUH.

- O3HAaKOMJICHHE CTYIEHTOB C JKCHEPUMEHTAIBHBIMU U PACUETHBIMU METOAAMM,
UCIIONBb3YEMBIMH TpPU OOECIEUeHUU NPOYHOCTH KOHCTPYKIMM, B HYACTHOCTHU, C
pacyETHBIMU IIOAXOJaMM Ha OCHOBE METOJAa KOHEYHBIX 3JIEMEHTOB U HCCIIEAOBaHUSA
HaNpPsLKEHHO-1e(OPMUPOBAHHOTO JIeTaliel U y3JI0B aBTOMOOMIIEH U TPAKTOPOB.

- 3HAKOMCTBO C OCHOBaMH PACYETHOIO MOJAEIMPOBAHUS KOHCTPYKUMN MOOMIIBHBIX
MalllMH C MCIOJIb30BAHUEM OJHOW U3 YHMBEPCAIBHBIX IPOrPaMM METOAA KOHEYHBIX
AJIEMEHTOB W OJHOM W3 YHHMBEPCAJBHBIX MPOrpaMM TPEXMEPHOTO aBTOMATU3UPOBAHHOIO
IIPOEKTUPOBAHMS.

1. MecTo IUMCHUIUIMHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHBLIX MPOrpaMm
(00f1)

JlucuuminHa BXOAMT B 00s3aTennbHy0 9acTh Osioka 1 OOII cnenmanurera (b1.1.22).

Kypcamu, ¢ KoTOpbIMHU cOAEp)KaTeIbHO U METOJWYECKH CBS3aHa JAUCIUILIMHA
«J/luHAMUKa 1 MPOYHOCTH MAIIUH» SIBISIOTCS:

- nuueinas anre6pa (b1.1.39.1);

- maremarnueckuit ananus (b1.1.39.1);

- ¢pusuka (b1.1.39.3);

- yncnenubie MeTobl (b1.1.39.5)

- IeTajiy MallliH U OCHOBBI KoHCTpyupoBanus (b1.1.18);

- conporusnenue marepuainos (b1.1.19).



2. Komnerenuun odOyuawmerocsi, ¢popmupyembie B pe3yJibTaTe OCBOCHUSA

AUCUMILTHHBI

B pesynbrare OCBOEHUS IUCUHUIUIMHBI CTYIEHT JOJKEH o0nanarh CIeAyIOIUMHU
npodeccuonanpabiMu (I1K) kommerernmusamu: [1K-4 (CrtocobeH BBITIOIHUTE WHKEHEPHBIC
pacuetsl ATC).

Kon n
coepKanue Nuaukaropsl Ilepeyens mIaHNpPyeMBbIX pe3y1bTaTOB
KOMIIETeHII HAOCTHKEHUSI 00y4YeHMANO TUCIUTIINHE
u KOMIeTeH M




[1K-4.
CnocobeH
BBITIOJIHUTE
UH)XCHEPHBIE
pacuetsr ATC

HIIK-4.1. Obmnamaer
3HAHUSAMHUMETO/IOB 1
MIPOrPaMMHOTEXHUYECKUX
CPEJCTB BBITIOJHCHUS
pacueToB,METOANK
MIPOBEIICHHS PACUETOBCUCTEM
ATC n uX KOMIIOHEHTOB,
(bm3udecKkux u
MEeXaHU9IeCKIX
XapaKTEPUCTHK
KOHCTPYKIIMOHHBIX
MatepuatoBATC n nx
KOMITOHEHTOB ISt
BBITIOTHCHUST MH)KEHEPHBIX
pacueroB ATC.

HIIK-4.2. YmeeT
MIPUMEHATH3HAHUS

METOZOB U
MIPOTPAaMMHOTEXHUYECKUX
CPEICTB BHITIOTHEHUS
pacueToB,METOINK
MIPOBEICHUS PACUETOBCUCTEM
ATC u ux KOMIIOHEHTOB,

(uznueckux n
MEXaHUYECKHX
XapaKTepUCTHK
KOHCTPYKIIMOHHBIX
matepuanoBATC u ux
KOMITOHEHTOB IS
BBITOJTHEHUST HHKCHEPHBIX
pacueroB ATC.

WIIK-4.3. Baaneer
HaBBLIKAMUBBIIIOIIHEHUS
WHXCHEPHBIX PacueTOB

ATC.

3HATb:

yMeThb:

TEOpPETHYECKHUE BOTIPOCHI, CBSI3aHHBIE C
MIPIMEHEHNUEM COBPEMEHHBIX
YICIIEHHBIXMETOIOB MEXaHUKH IS
aHaJIM3a MPOYHOCTHBIX U

TUHAMHYECKAX

XapaKTePUCTUK KOHCTPYKITUI
TPAHCIIOPTHO-TEXHOIOTHIECKIX
KOMITJIEKCOB.

(hopMBI B3aMMOJIEHCTBHSI TPOTPaMMHOTO
obecriedeHs TPEXMEPHOTO
MIPOEKTUPOBAHUSIH IPOTPAMM METO/IA
KOHEYHBIX JJIEMEHTOB TP COBMECTHOU
paboTe B coCTaBe KOJUICKTHBA
HCIIOJTHUTEIICH, CBI3aHHOM C
MIPOEKTHPOBAHUEM H PACYETHBIM aHATH30M
MIPOYHOCTH U JHHAMUYIECKUX
XapaKTePUCTUKKOHCTPYKINH
TPaHCIIOPTHO-

TEXHOJIOTUIECKIX KOMIIIEKCOB

OCYILECTBIISATh PALIMOHAIBHBIN BEIOOD
pacyeTHBIX CXeM, KOHEUHO-
3NIEMEHTHBIX

MOJIETIeH, CXeM Harpy>KeHus 1
3aKpEIICHUATIPY UCCIEIOBAHUAX

MPOYHOCTH U
JAHAMUYECKUX

XapaKTePUCTUKKOHCTPYKLUI
TPaHCIIOPTHO-

TEXHOJIOTHYECKIX KOMILJIEKCOB.
OCYIIECTBISATE OOMEH JaHHBIMU
MEXAyIIporpaMMaMy TPEXMEPHOTO
MPOSKTUPOBAHUS U IIPOrpaMM
MeToza

KOHCYHBLIX 3JICMCHTOB IIpH

MIPOEKTUPOBAHUUH PACUETHOM aHAJIU3E
MPOYHOCTH U
JAHAMUYECKUX

XapaKTEPUCTUKKOHCTPYKIIHH
TPaHCIIOPTHO-
TEXHOJIOTHUYCCKUX KOMIIJICKCOB.

BJIAJI€Th:

HaBBIKAMH HCIOJIb30BaHUs COBPEMEHHBIX
YHCJICHHBIX METOIOB MEXaHHKH,
OPHEHTHPOBAHHBIMH Ha IIPUMEHEHUE
KOMIIBIOTEPHBIX HHCTPYMEHTOB, AJIS
pacdeTaHanpsLKEHHO 1e(OPMUPOBAHHOTO
COCTOSTHUSIM AMHAMHYECKUX
XapaKTEePUCTHK JAEeTajel U y3JI0B
KOHCTPYKIUH TPaHCIIOPTHO-




TEXHOJIOTUYECKUX KOMILJICKCOB.
HaBBIKAMH [IE€PEAadn TaHHBIX U3
MIPOTPaMMTPEXMEPHOTO POCKTUPOBAHUS
B

BBIYUCIUTEIBHYIO IPOTPaMMYy,
pearu3yIONIyI0 METOA KOHEUHBIX
3JIEMEHTOB,JIs1 pacyeTa HaIllpsKeHHO
1e(OPMUPOBAHHOTO COCTOSIHUS U
OUHAMHYECKUX XapaKTEPUCTHK AeTalel 1
Y3JI0OB TPAHCIIOPTHO-TEXHOJIOTHYECKUX
KOMILJIEKCOB

3. CTpyKkTypa ¥ coaepkaHue TUCIHUIIIHNHBI

OO6masi TpyIOEMKOCTh JMCIUIUIMHBI COCTaBJsieT 2 3a4eTHbIC €AUHUIIBI, T.€. - 72
aKaJeMUYeCKHUX yaca (M3 HUX CaMOCTOSITENbHOM paboThl — 36 yacos, Jiekiuit — 18 yacoB u
18 yacoB mpakTuueckux (ceMHHapcKux) 3aHsaTui). CTpyKTypa U colep:KaHue pa3/iesioB
JUCLUIUIMHBI TpuBeneHbI B [Iprnoxenun 1.

Buj yueGHoii padoThl Bcero yacos Cemecrtp
7

OO6m1as TpyI0eMKOCTh 72 (23.e.) 72 (23.e.)

AynuTOpHBIE 3aHATUSA 36 36

(Bcero)

B ToMm uncne

JIEKIINU 18 18

[IpakTuyeckue 3aHATUA 18 18

JlaGopatopHsbie 3aHATHS

CamocrosrenbHas paboTa 36 36
CTyIEHTa

Kypcosas pabora HET HET
Kypcosoit nmpoekr HET HET
Bun npomexyTouHOM 3auet
arTecTaluuu

Conepxxkxanue pa3aeyoB
aucuunJauabl Tema 1.
BBenenmue.

O030p THUIIOB HECYUIMX CHUCTEM MOOWJIBHBIX MAallMH, KaKk OOBEKTa JUIsl aHajIu3a
HaNpsHKEHHO-A€()OPMUPOBAHHOTO COCTOSIHUS, TUHAMHUYECKUX XapaKTEPUCTUK U OLCHKU
npodyHocTd. O030p TUNUYHBIX HauOoJiee TSKENbIX PEKUMOB HArPYy)KEHUS HECYIIUX
cucTeM MOOUJIBHBIX MamuH. O030p METOAOB HCCIEAOBAHUS HANPSAKEHHO-
nedopmupoBanHoro cocrostHust (HJC) necymmx cuctem MoOWibHBIX MamuH. O030p
KPUTEPUEB OLIEHKH IPOYHOCTU M THUIIOB NPEIEIBHOTO COCTOSHMS HECYLIUX CHUCTEM



MOOUIBbHBIX MamuH. ComocTaBieHUE THUIMHUYHBIX PACUETHBIX MoOJeNield, BHUIOB
HarpyxeHus, metofgoB ucciuegoBanusa HJIC u kputepreB OUEHKU MPOYHOCTU PEAJIbHBIX
HECYIIUX KOHCTPYKIIMM aBTOMOOUJICH M TPAKTOPOB C PaCYETHBIMU CXeMaMU, BUIaMU



Harpy3ok, merogamu pacuera HJIC u KpuTepus MU OLEHKH IPOYHOCTH, H3y4aeMbIMU
CTYIEHTAMH B KypcC€ COIIPOTHBIICHHs Marepuaynos. IIpeamer IMHaMHMKM M IIPOYHOCTH.
[lonsaTtre o mMeTonax oOecrneueHusl MPOYHOCTH KOHCTPYKIIMI aBTOMOOUJIEH M TPaKTOPOB.
Ponb pacueTHbIX MeTOJOB mpu oOecreueHur MpoyHocTH. OCHOBHBIE HANpaBieHUs padboOT
10 00ECIeUYEeHNI0 IPOYHOCTH Ky30BOB U paM aBTOMOOWiIEeW U TpakTopos. IIporpammHoe
o0OecrnedyeHne Uil PAaCUYETOB HANPIAKEHHO-A€(DOPMHUPOBAHHOIO COCTOSHUS U
JUHAMHYECKUX XapaKTEPUCTUK KOHCTPYKIUI aBTOMOOMIIEH U TPAKTOPOB.

Tema 2. Buabl npeeibHOr0 COCTOSIHUSI HECYIIMX CHCTEM MAIUMH M KPUTEPHHU
OLICHKH IPOYHOCTH.

[Ipo4HOCTH IIPH CTATUYECKOM HATPYKEHHMM. [MIIOTE3BI MPOYHOCTHU. YCTAIOCTHAs
npouyHocTtb. KpuBasg ycrtamoctu. MallouukioBas, MHOIOLMKIIOBAs YCTaJOCTh,
HEOTpaHWYEeHHAasl JO0JITOBEYHOCTh. YpaBHEHHE KPUBOW YCTAJOCTH B CTENEHHOW (opme.
[Ipenen BBIHOCIMBOCTH OOpa3la Npu CUMMETpUYHOM UuKie. IIpenen BeIHOCIMBOCTH
nerand. PakTopel, BIMAIOLIME HAa M3MEHEHUE IIPElesia BBIHOCIMBOCTH JETAIU 110
OTHOUIEHUIO K TMpeaeny BBIHOCIMBOCTH oOpasna. BiusHue acuMMeTpuud UHUKIa
Harpy>XeHuss Ha XapaKTEpPUCTHUKHU COIPOTUBIIEHHUs YCTANIOCTH. J(MarpamMmma mnpenesbHbIX
ammintya. KoadduuueHnt 3amaca mpodyHOCTH MO KPUTEPUIO CONPOTHBIICHUS YCTAIOCTH.
Hakorienue MOBpeXAEHUM B KOHCTPYKUMMU. lHmore3a JIMHEHHOTO CYMMUPOBAaHHUS
NOBpEXJACHNUN. Pacuer JOIroBEYHOCTH OETANH € MCIIOIB30BAHUEM TMIIOTE3bl JIMHEHHOTO
CYMMHUPOBAHHUS IMOBPEXKIACHUU. MeToabl cXeMaTH3alUuU CIYy4YauHbIX NPOLECCOB
HarpyxeHus. Pacyersl KOHCTPYKLMH Ha YCTAJOCTHYIO HIpOYHOCThL. IlpeneibHbie
COCTOSIHUSA TIPU IOTEpE yCTOWYHMBOCTH. lIpenenbHple COCTOAHMSA IO KPUTEPUSAM H3HOCA,
KOPPO3HH.

Tema 3. Metoabl onpeae/ieHUsl HATPY30K VISl pacueTa HA MPOYHOCTh HECYIIMX
CHCTEM aBTOMOOWJIEH M TPAKTOPOB

Tunuuynble Hanbosee TsDKEIbIE PEXKUMbl HArpy>K€HUS HECYIIMX KOHCTPYKLMH
MOOWJIBHBIX MAIllMH TpPHU BKCIUTyaTalMd. MeToabsl HUCHBITAHWM I HCCleI0BaHus
HArpy304YHBIX PEXKUMOB. MeETOABl OLEHKM NapaMeTpOB CIy4YalHBIX NPOLECCOB
HapryxeHus. MerToabl cXeMaTu3aluuu CIy4alHbIX IMPOLECCOB HarpyXeHus. Merox
cXeMmaru3auuu - MonHbIX HUKIOB Jmutpuuenko C.C.. Meron cxemaruzanuu - IMOTOKa
noxas OLeHKa MPOYHOCTH HECYLIUMX KOHCTPYKLUHMA MOOWJIBHBIX MAIIMH MPH CIy4YalHbIX
Harpyskax.

Tema 4. Crioco0b1 MOIeITMPOBAHMS KOHCTPYKIUMI PaM U Ky30BOB aBTOMOOMJIei
U TPAKTOPOB /ISl pacyeTra HaNpPsKeHHO-1e()OPMHPOBAHHOIO COCTOSTHMS M OLICHKH
NMPOYHOCTH.

Bunabl pacyeTHBIX CX€M HECYIIMX CHUCTeM MOOWIbHBIX MamuH. OCcOOEeHHOCTH
MOJICIUPOBAHUSA DJIEMEHTOB M Y3JIOB HECYIIMX CHCTEM MOOWJIBHBIX MAIIUH. OTaIlbl
CO3/IaHUsl PACUETHBIX CXEM HECYIIHMX CHUCTEM MOOWIBbHBIX MalllMH (Ha IpUMepe Ky3oBa
aBToMoOuJIs1). OCOOEHHOCTH PACUETHBIX CXEM HECYIIMX CHCTEM MOOWJIBbHBIX MAaIluH (Ha
IpUMEpe Ky30Ba aBTOMOOWJISI) W CHOCOOBI MOAENIMPOBaHUA. MeToabl HMCClIeIOBaHUS
KOHLIEHTpallUM HAampsHKeHUM B 3JEMEHTax Ky30Ba aBTOMOOWJIS C IIOMOIIBIO MeETofa
KOHEYHBIX 1eMEHTOB. OCHOBHBIE 3Talbl BHIIIOJHEHHS PACUETHOTO aHAIN3a Ky30BOB



aBTOMOOWJIE METOOM KOHEUHBIX 3JIeMEHTOB. llorpemHocTu mpu pacdyerax METOJ0M
KOHEYHBIX 3JIEMEHTOB HECYIIMX KOHCTPYKUMH MOOMIBHBIX MamMH. lIpenmyiectsa u
HEJOCTAaTKM PACUYETHBIX MOAXONO0B MpHU OOECIEYEHUU MPOYHOCTH HECYIIUX CUCTEM
MOOWIBHBIX MamuH. [lyTM MOBBIMIEHHS TOYHOCTH KOHEYHO- D3JIEMEHTHOIO aHalIu3a
HaNpsHKEHHO-1€(POPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIMI aBTOMOOMJIEN U TPAKTOPOB.

Tema 5. Oco0eHHOCTH pacyeTa HAa IPOYHOCTH CBAPHBIX KOHCTPYKIMM.

Tunel CBapHBIX COECOMHEHMM M WX CBOMCTBA. IlpenenbHblE COCTOSHHS CBAPHBIX
coenuHeHnu. KOHIIEHTpalnus HanpsHKEHUHW B CBapHbIX COeAWHEHUSAX. McrnblTaHus
CBapHBIX COEAUMHEHUH. Meronsl pacyera Ha NOPOYHOCTb CBAPHBIX KOHCTPYKIMM.
OcobeHHOCTH pacueTa Ha MNPOYHOCTb CBAPHBIX KOHCTpYKIHH. OcoOeHHOCTH
MOJICJIMPOBAHMS CBAPHBIX Y3JI0B HECYIIUX CcHCTeM. KOHIEHTpalusi HanpsykeHUHd B
CBApHBIX KOHCTPYKLHSX Ky30BOB aBToMoOWiieil. IlpuMeHeHHe MeTola KOHEUYHBIX
DIIEMEHTOB ISl MCCIIENOBAHUS KOHLEHTPALUHM HANPSHKEHUM B CBAPHBIX KOHCTPYKLUSX.
[Tpy4MHBI NOSIBIICHHS] YCTAJIOCTHBIX IOBPEKIEHUI B CBAPHBIX KOHCTPYKILUAX

Tema 6. KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE METOAbI NMOBbILICHUS MPOYHOCTH
CBApPHBIX KOHCTPYKIM.

[IpaBmiia KOHCTPYHPOBAHUS CBAPHBIX Y3JIOB HECYLIUX CUCTEM MOOMIJIBHBIX MalIUH
C YJIYYIIEHHBIMU XapaKTEPUCTUKAaMU IPOYHOCTH. TEXHOJIOTrMYECKUE MEpBI IOBBILIEHUS
IIPOYHOCTH CBAPHBIX KOHCTPYKLHUU.

Tema 7. BuOpo3zamura KOHCTPYKIHI MallluH.

Bubpouzonsuus koHcTpykumil. [lemndupoBanue konedbanuii. JluHamuyeckoe
ramenune koyicOanuii. KomeOanus Bpamarommuxcs BanoB. Pacuer koiieOaHuii B
TPAHCMUCCHUSX.

Tema 8. Yiapo3zamura KOHCTPYKIMH HA3eMHbIX TPAHCIIOPTHBIX CPEICTB.

CBoiicTBO maccuBHON 0€30MaCHOCTH KOHCTPYKIMH Ky3oBa. [IpouHOCTH
KOHCTPYKLIIMHA Ky30Ba IIPU YJAapHOM HarpykeHuH. IlocTaHOBKa 3amauu MOAEIMPOBAHUS
aBapUMHOIO CTOJIKHOBEHHS TPAHCIIOPTHBIX CPENICTB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Metonuka mpenojaBaHus UCHUUIUIUHBI «/l[uHAMUWKA M TMPOYHOCTH MAIUH» H
peanu3anusi KOMIIETEHTHOCTHOTO TIOJIXO/a B H3JIOKEHMM M BOCIPHUSTHU MaTepuaia
peIyCMaTpPUBAET HWCIOIB30BAHUE CIEAYIONMX AaKTUBHBIX M HWHTEPAKTUBHBIX (HopM
MPOBENICHUS] TPYIIOBBIX, WHAWUBUIYAIbHBIX, AYJIUTOPHBIX 3aHSATHH B COYETAHUHU C
BHEAYJAUTOPHOU paboTON ¢ 1enbl0 (POPMUPOBAHHUS W Pa3BUTHA MPOQPECCHOHATHHBIX
HABBIKOB, 00yYarOIINXCS:

— TIOJITOTOBKA, TMPEACTaBICHUE W OOCYXJICHHE TPE3CHTAIM Ha CEMHUHAPCKHUX
3aHSITHSIX;

— OpraHm3aisi W TPOBEICHHUE TEKYIIEerOo KOHTPOJS 3HAHWUU CTYIEHTOB B (opme
ayTUTOPHOTO TECTUPOBAHUS,



— MPOBEICHUE MACTeP-KJIaCCOB IKCIEPTOB U CIELHUAINCTOB B O0JIACTU TUHAMHUKU U
IPOYHOCTH KOHCTPYKIMI MAallIHH.
VYienpHbII BEC NPAKTUYECKUX 3aHATUN ONPENENEH INIABHOM ILEeNbl0 00pa30oBaTelIbHON
IPOrpaMmbl, OCOOEHHOCThIO KOHTHHI€HTa OOYyYaloIIUXCS U CONEPKAaHUEM JIUCLUILIMHBI
«/lnHAMUKa M TPOYHOCTH MamMH». B nenom no aucuumiumHe OH coctasiser 50%
ayIUTOPHBIX 3aHATHI. 3aHATUSI JIEKIMOHHOro TUmna cocTtaBmsilor 50 % oT oObema
ayIUTOPHBIX 3aHATHUM.

OueHoyHble cpeacTBa JAJIsl TEKYLIEro KOHTPOJS YCIeBAeMOCTH, IPOMEKYTOYHOM
arTecTallMM MO HTOraM OCBOCHHMS NAMCHMILUIMHBI M Y4YeOHO-MeTOAHMYeCKoe
ol0ecrneyeHUe CaMOCTOATEIbHON PadoThI CTYICHTOB.

B mnpounecce o0yuyeHHs HCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHbIE (OPMBI
CaMOCTOSITeNIbHOM palbOThl CTYAEHTOB, OLEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALUN:

- TOATOTOBKA K BBIIMOJIHCHHIO PACUCTHBIX pa60T H UX 3aliura.

O1leHOYHBIE CPEICTBA TEKYIETO KOHTPOJS YCIIEBAEMOCTH BKIIFOUAIOT BOMPOCHI IS
KOHTPOJISI OCBOCHUSI 00yJArOITUMHUCS Pa3/AeJIOB TUCIUIUIMHBI.

OO0pasipl KOHTPOJIBHBIX BOIPOCOB M BOMPOCOB K 3a4ETy MPUBEACHBI B IPUIIOKEHUN
4.

6.1. ®oHJ OLEHOYHBIX CPEACTB /sl MPOBEAEHUS] MPOMEKYTOUHON ATTECTALMH
00y4aIIMXCA MO TUCHUIINHE (MOTYJIIO).

6.1.1. IlepedyeHb KOMIIETEHIIUN C YKa3aHUEM 3TANoB UX (POpMUpPOBaHUS B MpOLIECCe
OCBOEHUS 00pa30BaTEIILHON MTPOTPAMMBI.

B pesymbrare  ocBO€HUs AUCHUIUIMHBL  (MOAyJsl)  (POPMHUPYIOTCS
CJIe Iy O EKOMIIETCHIIUU:

Kon B pe3syJabTare ocBoeHUs1 00pa30BaTEJIbHOI POrPaAaMMBbI
KOMIIETEHI] 00y4aroIMicsI0/KeH 00J1a1aTh
uu

IK Crioco0eH BHITIOTHUTH HHKeHepHbIe pacueTbl ATC
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B npouecce ocBoeHus: oOpa3zoBaTesIbHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YUClIe WX OTJEJbHBbIE KOMIIOHEHTHI, (OPMHUPYIOTCS TMOATAMHO B XOJE€ OCBOCHUSA
00yyaromuUMHCs JUCHUIUIMH (MOIyJeil), MPaKTUK B COOTBETCTBUM C YYEOHBIM IJIAHOM U
KaJIeHIapHbIM I'pauKoM yueOHOro Ipouecca.



6.1.2. Onucanue mnokasarejed M KpPUTEPHEB OLECHUBAHUS KOMIIETEHUWH,
(¢GopmMupyeMbIX 0 UTOraM OCBOCHUS MAUCUMILIMHBI (MOAYJIsl), ONMCAHHUE LIKAJ
OLICHMBAHUA.

[TokazarenemM orleHMBaHUSI KOMIETCHIIMI Ha Pa3IMYHBIX dTanax ux (HOpMHpPOBaAHUS
SIBISICTCSL JIOCTHIXKEHHE OOYUYarolMMHCS TUIAHUPYEMBIX pe3yJabTaTOB OOyYEeHUs 0
JTUCLUUILIMHE (MOJYJIIO).

dopMa NPOMEKYTOYHOM aTTeCTAIUM: 324€T.

[IpomexxyTouHast arrectauusi OOydaromMXcs B (opMe 3ayeTa HPOBOAUTCS IO
pe3yibTraTaM BBINOJIHEHUSI BCEX BHUJOB Y4eOHOI paboThl, MPEIyCMOTPEHHBIX YYEOHBIM
IUIAHOM 10 JAaHHOM JUCUUIUIMHE (MOAYJIO), IMPH ASTOM YUMTHIBAIOTCS PpE3YJbTaTh
TEKYLIEro KOHTPOJISl yCIIEBAEMOCTH B TeueHue cemectpa. OleHKa CTENEHU JOCTUKEHUS
o0Oy4aImMUMHCS TJIAHUPYEMbIX pPE3yabTaToB OOydYeHMs] MO JUCHUIUIMHE (MOAYIIIO)
IPOBOJUTCSL IPENOAaBaTeNIeM, BEAYLUIUM 3aHATUS IO JUCHUUIUIMHE (MOIYII0) METOIOM
AKCIIEPTHOU oleHKU. [1o uToram nmpomeXyTouHOHM arTecTaluy Mo JUCUUIUIMHE (MOIYIIIO)
BBICTABJISIETCS OLICHKA «3aUYTE€HO» HUJIU «HE 3aU4TEHOY.

K npomMexyTouHO aTTecTaliu 10IyCKaOTCs TOJIBKO CTYIAEHTHI, BBIITOJIHUBILIUE BCE
BUJIbI y4e€OHOU paloThI, MPEAyCMOTPEHHbIE PadOYeil MPOrpaMMoOn MO JUCUUILIIMHE
«J/lMHaMMKa ¥ IPOYHOCTH MALIUH:

IIK-4. Crnoco0eH BbINOJHUTH HHKeHepHbIe pacueTbl ATC.
Kpurepun
OIl¢CHUBAHUSA
Iloka3zarenn
He 3aure
32YTEHO HO

3HATh: OO0yyaromuiics AEMOHCTPUPYET IOJIHOE Oobyyaromuiics

OTCYTCTBUC UJIM HEAOCTATOUHOC COOTBETCTBUC ACMOHCTPUPYCTAOCTATOUYHO
TEOpETHHIECK 3HAHMI TEOPETUYECKUX BOIPOCOB, CBA3aHHBIX | [TOTHBIC SHAHUS
HCBOIPOCHI, CIIPUMEHEHHEM COBPEMEHHBIX YHCIIEHHBIX TCOPETHIECKHUX BOTIPOCOB,

CBA3AHHBIC C METOJI0B MEXaHHKH JUIS aHANM3a IPOYHOCTHBIX CBSI3aHHBIXC NPUMCHCHUCM

IIPUMEHEHNE WMMHAMHYECKNX XaPaKTEPHCTHK COBPEMEHHBIX YUCIICHHBIX METOAOB
M KOHCTPYKLUH TPaHCIOPTHO-TEXHOJIOTHYECKUX MCXaHUKH L1

COBPEMEHHEI KOMIIJIEKCOB. aHanmM3a MPOYHOCTHBIX U

X YHCIIEHHBIX JTUHAMUYECKUX XapaKTEPUCTUK
METOZIOB KOHCTPYKLIUH TPaHCIIOPTHO-
MEXAHUKH TEXHOJIOTHYECKUX KOMIUICKCOB,

JUISL aHAJIU3a OIIEpUpPYET NPHOOPETEHHBIMU
IPOYHOCTH 3HAaHUSIMH.

BIXU

JTUHAMUYECKUAX
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XapaKTepUCT

UK
KOHCTPYKIHK
TPaHCIIOPTHO-
TEXHOJIOTUYEC
KX
KOMTIIJIEKCOB.
yMeTh: OO0yuJaromuiicst He yMeeT Wiu B OO0yuJaromiicst JeMOHCTPUPYET
HEJIOCTaTOUHONUCTETICH! YMEET: JOCTAaTOYHOE COOTBETCTBHE
OCYIIECTBIAT . CIEeyOUIMXYMEHU !
b OCYIICCTBIISAThH PAIUOHATIBLHBIN BBIOOD
palMOHATBH pacyeTHBIXCXEeM, KOHEYHO-3JIEMEHTHBIX OCYILECTBISTH PAIIMOHANTBHBINA BHIOOD
BIMBEIOOD MOJICTICH, CXeM HArpyXCHHUS U 3aKPETICHUS pacUeTHBIX CXeM, KOHEUHO-
PacIeTHRIX IPH UCCIIENOBAHUAXTIPOUHOCTH H IEMCHTHBIXMO/ICNICH, CXEM
CXeM, . HATrpy)XeHHS U
JMHAMUYECKUX XapAKTEPUCTUKKOHCTPYKIIUH
KOHEYHO- 3aKpETUICHHS TIPU
TPaHCIIOPTHO-TEXHOJIOTUIECKIX KOMILIEKCOB.
SICMCHTHbIX HCCIEeN0BAaHUAXIIPOYHOCTH |
MOJIC/ICH,
JTUHAMAYECKUX
cXeM
HarpyKeHus XapaKTEPUCTUK KOHCTPYKIIUH
u TPaHCIIOPTHO-
3aKpeIUIeHNs TEXHOJIIOTUYECKUX KOMILJICKCOB.
npu
OnepupyeT npruoOpETCHHBIMU
HCCIICII0BAaHUSX

IIPOYHOCTH U
JUHaAMHUYCCK

17
XapaKTepUCT

UK
KOHCTPYKIHM
TPaHCIIOPTHO-
TEXHOJIOTHYEC
KHUX

KOMIIJICKCOB.

YMEHUAMU, IPUMCHACT UX B
CPITyaI.IPIHXHOBLHHCHHOfI CJIO)KHOCTH.
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BJIAJETD:

HaBBbIKAMHU
UCIIOJIb30BaH
us
COBPEMEHHBI
X YUCIICHHBIX
METOJI0B
MEXAHUKH,
OPUEHTHPOBa
HHBIMH Ha
NIPUMEHCHUE
KOMITBIOTEPH
BIX
HHCTPYMEHTO
B,JUIS pacueTa
HaNpsUKEHHO
negopMupoBa
HHOTO
COCTOSTHUS

n
JUHAMHUYCCKHUX

OO0yuJatromuiics He BIaJieeT UK B
HEIOCTATOYHOMCTENEHH BIIaJeET HaBbLIKAMU
HCIIOJIL30BAHUS

COBPEMEHHBIX YHCIICHHBIX METOJIOB
MEXaHUKH, OPUCHTUPOBAHHBIMHU Ha
MPUMEHEHUE KOMITBIOTEPHBIX HHCTPYMEHTOB,
JUTSI pacueTa HaIlpsLKEHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS U
JMIMHAMHYECKHUX XapaKTEPUCTUK JeTalleh 1
Y3J0BKOHCTPYKIIHI TPAHCIIOPTHO-
TEXHOJIOTHYECKUX KOMILIEKCOB.

OOyuarmmuiics B AOCTaTOYHOM
o0ObeMe BiIajgeeT HaBBIKAMU
HCTIOJIb30BaHUS

COBPEMEHHBIX UYHCIEHHBIX
METOMJOB MEXaHUKH,
OPUCHTUPOBAHHBIMU Ha
MIPUMEHEHUE KOMITBIOTEPHBIX
WHCTPYMEHTOB, JUIA pacyera
HaNPsHKCHHO
1e(hOPMHUPOBAHHOTOCOCTOSIHUS

Y IMHAMUYECKUX

XapaKTEPUCTHK JeTajei u
Y3JI0BKOHCTPYKIUI

TPaHCIIOPTHO-

TEXHOJIOTUYECKIX KOMILIEKCOB.

HpI/IMeHﬂeT MOJYYCHHBIC HABbLIKH B
CUTyaluiax MOBBINICHHOM CII0KHOCTH.
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XapaKkTEepHUCTU
K geTaneu u
y3J10B
KOHCTPYKLHN
TPaHCIIOPTHO-
TEXHOJIOTHYEC
KHX
KOMITJIEKCOB.

3HATh:

(hopmbl
B3aMMOJICHCTB
us
MIPOrPaMMHOTO
obecmeyeHus
TPEXMEPHOTO
MPOCKTHPOBaH
HSU IPOTPaMM
MeToza
KOHEYHBIX
2JICMEHTOB
npu
COBMECTHOM
pabote B
COCTaBe
KOJIJICKTHBA
HCIOJIHUTENE
1,CBSA3aHHOM
C
IIPOEKTUPOBA
H UEM U
pacyeTHBIM
aHAJIM30M
MPOYHOCTH U
JUHAMHYECK
nx
XapaKTEepUCT

UK
KOHCTPYKLHN
TPaHCIOPTHO-
TEXHOJIOTUYEC
KHX
KOMIIJIEKCOB.

OO0yyaromuiics AeMOHCTPUPYET MOJIHOE
OTCYTCTBHE WJIM HETOCTATOYHOE
COOTBETCTBHE3HAHUH (HOPM B3aUMOAECHCTBUS
MPOrpaMMHOTr000€eCTIedeH s TPEXMEPHOTO
MPOEKTUPOBAHUS UIIPOTPAMM METO/A
KOHEUYHBIX 3JIEMEHTOB IIPH COBMECTHOMN

paboTe B COCTABE KOJUICKTHUBA
HUCIIOJIHUTEIICH, CBI3aHHOM C
MPOEKTUPOBAHUEMH PaCcYETHHIM aHAJIU30M
MIPOYHOCTHU U

JAUHAMHUUYCCKHX XaAPAKTCPHUCTUK
KOHCTPYKIHUUTPAHCIOPTHO-TEXHOIOTHUECKHUX
KOMIIJIEKCOB.

OOyyaronuiicsi 1IeMOHCTPUPYET
JIOCTATOYHO TIOJIHBIE 3HAHUS (OpM
B3aMMOAEHCTBHS NPOTrPaMMHOIO
obecrieueHus TPEXMEPHOTO
IIPOEKTUPOBAHUS U IIPOTPaMM
MeTona

KOHEUYHBIX 3JIEMEHTOB IIPH

COBMECTHOMPabOTE B COCTABE
KOJUIEKTHBA UCIIOJIHUTENEH,
CBSA3aHHOM C POEKTUPOBAHUEM U
pac4eTHBIM aHAJIU30M IIPOYHOCTH
u

JUHAMHUYECKUX XapaKTEPUCTUK
KOHCTPYKLHH TPaHCIIOPTHO-
TEXHOJIIOTUYECKIX KOMIUIEKCOB,
OIIEPUPYET NPHOOPETEHHBIMU
3HAHUSIMHU.

yMeTh:

OCYIIECTBIISTh
o0MeH

JaHHBIMHU
MEXIy
IIporpaMMaMHu
TPEXMEPHOTO

OOyyJaromuiicss He yMeeT WA B
HEI0CTAaTOYHOWCTENICHH YMEET:

OCYILECTBIISITH 0OMEH JaHHBIMU MEXKITY
MporpaMMaMH TPEXMEPHOTO MPOEKTUPOBAHUS
UIIPOrpaMM METOJa KOHEYHBIX 3JIEMEHTOB MPH

IIPOEKTUPOBAHNUU M PACUETHOM aHAJIM3E

OO0yJaromuiicss TeMOHCTPHPYET
JIOCTaTOYHOE COOTBETCTBUE
CIEAYIOIINXYMEHUI:

13

OCYIICCTBIISATH OOMEH JaHHBIMU
MEXIYTPOrpaMMaMH TPEXMEPHOTO
MPOCKTHPOBAHKS U MTPOTPaMM METO/Ia
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MPOCKTHPOBaH
USIU IPOTpamMM
MeToza
KOHEYHBIX
3IIEMEHTOB
npu
IIPOEKTUPOB
aHWU U
pacuyeTHOM

aHajausze
MIPOYHOCTH U
JTUHAMAYECK
ux
XapaKTEpPUCT

UK
KOHCTPYKLHH
TPAaHCIIOPTHO-
TEXHOJIOTUYEC
KHX
KOMIIJIEKCOB.

MPOYHOCTU U JUHAMHNYICCKHUX

XapaKTE€PUCTUKKOHCTPYKIMI TPAHCIIOPTHO-
TEXHOJOTUYCCKUX KOMIIJICKCOB.

KOHCYHBIX 3JICMCHTOB IIpHU
MIPOEKTUPOBAHUU U PACUETHOM
aHaJIN3€ MPOYHOCTH U
JTUHAMUYECKUXXaPaKTEPUCTUK

KOHCTPYKIUH TPAaHCIIOPTHO-
TEXHOJIOTHYECKUX KOMITJIEKCOB.

OnepupyeT npruoOpeTeHHBIMU
YMEHUSMU, TIPUMEHSICT UX B
CUTYaIUSXITOBBIIIEHHOHN CIOKHOCTH.
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BJIAJETD:

HaBbIKaM
u

nepenad

u

JaHHBIX

u3

nporpam

M
TPEXMEPHOTO
MPOEKTHPOBaH
usB
BBIYHCIIUTEIb
HYIO
POTpaMMmy,
peanmzyonyy
10

METON
KOHEYHBIX
3JIEMEHTOB,
IUISL pacyeTa
HaIpsHKEHHO
nedopMIpoBa
HHOTO
COCTOSTHUSI 1
TMHAMAYECKU
X
XapaKTEePHCTH
K JeTajiel u
y3JI0B
TPaHCHOPTHO-
TEXHOJIOTHYEC
KHX
KOMIIJIEKCOB.

OO0yuvarwmuidica He BIajgeeT UIH B
HEIOCTAaTOYHOM CTEIICHW BIIaAEeT HaBBbIKAMU
mepenavyn JaHHBIX W3 MPOTpaMM TPEXMEPHOTO
MPOEKTUPOBAHMS B

BBIYUCIUTEIBHYIO IPOrPaMMY,
peanu3yIoNIyIOMETO ] KOHEUHBIX JJIEMEHTOB,

IUISL pacdeTa HampsHKEHHO

ne(hOpMUPOBAHHOTO COCTOSHUS H
JMIMHAMUAYECKUX XapaKTePUCTHUK JeTaneH u
Y3IOBTPAHCTIOPTHO-TEXHOIOTHIECKUX
KOMILJICKCOB.

OO0yuaronuiics B JOCTaTOYHOM 00beMe
BJIaJICET HABBIKAMU TIEPE/Iaun JAHHBIX
H3MPOrPaMM TPEXMEPHOTO
MIPOEKTHPOBAHUS B
BBIYHCIHTEIBHYIOIIPOrPAMMY,
pearu3yIonIy0 METO KOHEUHBIX
JIIEMEHTOB, JIJIsl pacueTa

HaNpPsHKEHHO J1e(hOpMUPOBAHHOTO
COCTOSIHHS W JIMHAMUYECKHIX
XapaKTEepUCTUK JeTajel u
Y3IOBTPAaHCIIOPTHO-
TEXHOJIOTUYECKUX KOMILJICKCOB,

HpI/IMeHﬂeT MOJYYCHHBIC HABbLIKH B
CUTyaluiax MOBBINICHHOM CII0KHOCTH.

@DOH/IbI OIIEHOYHBIX CPEJICTB MPEACTABICHBI B MPIIIOKEHUH 4 K paboueii mporpaMme.
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7. YueOHO-MeTOoAMYECKOE M HHPOPMAIITMOHHOE o0ecnevyeHne JUCHUIIUHBbI.

a) OCHOBHAaf JiUTeparypa:

1.

Craposoiito, 3.1. ConpoTuBieHue MaTepranoB [DIEKTPOHHBIA pecypc] : yueo.
— ONeKTpoH. JaH. — Mocksa : @uzmamiut, 2010. — 384 ¢. — Pexum nocryna:
https://e.lanbook.com/book/59493.

Mumenkos, ['B. MeTog KOHEUYHBIX DJJIEMEHTOB B KypCE€ CONPOTUBIICHUSA
MaTepuaioB [DIeKTpoHHBIN pecypc] : ydueb. mocodue / I'B. Mumenkos, FO.H.
Camorun, B.II. Yup-koB. — OnekrpoH. naH. — Mocksa : @uzmamur, 2015. —
472 c. — Pexxum noctyma: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEJIbHASA JIUTEpPaTypa:

1.

KoroBuu, A.B. Pemenue 3a1a4 Teopun ynpyrocTd METOOM KOHEYHBIX 2JIEMEHTOB
[DnexTponHbIii pecypc] : yueb. mocodue / A.B. KoroBuu, U.B. CrankeBuu. —
OnekTpoH. 1adH. — Mocksa : MI'TY um. H.D. baymana, 2012. — 106 c. — Pexum
noctyna: https://e.lanbook.com/book/52244.

Temuc, FO.M. Pacuer HanpspkeHHO-1€(OPMUPOBAHHOTO COCTOSTHUSL KOHCTPYKITUH
METO-JI0M KOHEUYHBIX AJIEMEHTOB [DJIEKTPOHHBIN pecypc] : yuel.-Meroa. nocodue /
O.M. Te-muc, X.X. A3meTroB. — OnekTpoH. gaH. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 51 ¢. — Pexxum nocryna: https://e.lanbook.com/book/52253.

B) IPOrpaMMHoOe o0ecrieyeHre U MHTePHeT-PeCcypChl:

[IporpammHuoe oGecrieueHue:

- YHHMBEpcaJbHas MpPOrpaMMa METONA KOHEYHBIX 3JIEMEHTOB, MPUMEHsIEMas Ha
MNPEINPUITUAX MAITUHOCTPOCHUS;

- YHUBepcajbHas nporpamma 3-D npoeKTupoBaHus, IpUMEHsIeMas Ha
NPEANPUATUAXMAIIMHOCTPOCHUS;

- ouCHOE MPOrpaMMHOE OOeCTIeUeHHE.

HNHTepHeT-pecypesl He TPENyCMOTPEHBL.

) 2IEKTPOHHO-00pa30BaTe/IbHbIE PECYPChI

O0P naxonutcs B pa3paboOTKe.

8. MarepuajibHO-TeXHHYECKOE o0ecneyeHre JUCHUUIJINHBI.

KomnprorepHslii KJIacc, OCHAIICHHBIN KOMIIBIOTEpaMU Cc
YCTaHOBJIEHHBIM HEOOXOAUMBIM MPOTrpaMMHBIM 00€CIIEUEHUEM;

Aynuropusi, 000pyIOBaHHAas, NPOEKTOPOM U SKPAHOM, YYE€OHBIMU CTOJAMU

HCKaMbsMH.

1.

9. MeTonnuyecKkue peKOMEHIAUMH JJIsl CAMOCTOSITEIbLHOM

padoOTHICTYIEHTOB
Tpeoosanusn K opopmaenuio 6bINOIHEHHBIX PACUEMHBIX 3A0AHUT 2

9.1 Metoau4yeckue yKa3aHus 10 BbINOJHEHUIO U 0()OPMJICHUIO PACYETHBIX
3aJJaHUIIO JUCHUILUIUHE «/[MHAMIKA ¥ IPOYHOCTH MALIUH


https://e.lanbook.com/book/59493
https://e.lanbook.com/book/71992
https://e.lanbook.com/book/52244
https://e.lanbook.com/book/52253

BrinonnenHoe pacyeTHOE 3ajjaHuE JOMKHO OBITh OGOPMIIEHO Ha JIMCTaX
dbopmaraA4 co creayrOUIMMU TOISMU:

* JleBoe - 25 Mm.
* Bepxuee - 15 wmmMm.
* IIpaBoe - 15 mm.
* Hwxuee - 15 wmm.

BrinosaHeHHOE pacueTHOE 3ajaHue JOJMKHO MMETh  THUTYJIbHBIM  JIHCT.
[IpumepodopmiaeHrs TUTYJIBHOTO JUCTA MOKa3aH B MPUJIOKEHUHU.
BrinonHeHHOE pacueTHOE 3a/laHue JOJDKHO COJIEPKATh CIASAYIOMINE pPa3feibl:
* Copnepxanue.

BBenenue.

OcHOBHasT 4acThb.

* 3akiIroucHue.

Cnucok UCIOJIb30BAHHOW JIMTEPATYpHI.
[Tpunoxenust (He SABIAIOTCA 00sA3aTEbHOM YacThIO OTYETA).
CTpaHuubl oT4eTa JOJDKHBI OBITH IpoHyMmepoBaHbl. Hymepanus HaumHaercs
COBTOpOM cTpaHulpl. Ha TUTYJIbHOM JIMCTE HOMEp CTpPAHULE HE MPOCTABISAETCA.
B ocHOBHOW wYacTH HaxoAsTCsl BCEe MPOHYMEPOBAaHHBIE IJIaBbl, maparpadsl
unoanaparpagsl.

Hywmepauus naparpagoB u nognaparpadoB NpoU3BOIATCS CAEAYIOIINM
00pa3zoMm:

ITepBas mudpa oOo3HAYAET HOMEP IVIABHI.

Bropas uudpa - mopsiakoBeiii HOMep maparpada.

Tpetpss 1udpa - NoOpsAIKOBBIM HOMEp moanaparpada.

Hanpumep, naparpad 2 u nonmaparpad 5 maparpada 2 miaBsl 3:
* III Onucanue pacyeTHOH CXeMbI

3.2 I'pannyHbIE YCIOBUS

3.2.5 I'paHu4YHbBIE YCJI0BHUSA 10 NEepeMelleHUSIM

Hymepanuusi pucyHKOB HPOU3BOIUTCS CIEIYIOUIUM O00pa3oM:

* IlepBas mmdpa oO03HAYAET HOMEP IVIABHI.

* Bropas nudpa - nmopsakoBblii HOMEp PHUCYHKA B IJIaBeE.
Hanpumep, pUCyHOK B IIaBe 3, MMEIOIIMN NOPAIKOBBIA HOomep 11:

® Puc. 3.11. JIlmamoroBoe OKHO BBOAA HCXOMHBIX JTaHHBIX

Touka B KOHIIE Ha3BaHWs IaBbl, maparpada, noamnaparpada M pucyHKa He
craBuTcs. Ha3zBaHue miaBbl NUIIETCS 3arIaBHBIMU MONTY>KUPHBIMU OykBamu. Ha3zpaHus
naparpadoB u nognaparpadoB MHUITYTCS CTPOYHBIMH MOTYKUPHBIMH OyKBaMu, 3a
UCKJIIOYEHUEM NIEpBOi OyKBbI, 3arnaBHoi. [loamaparpadsl MOryT OBITH
BBIJICJICHBIKYPCUBOM.
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2.

HymMmepanusi ucnonb30BaHHON JUTEpaTypbl NPOU3BOAUTCS JHUOO0 B an(aBUTHOM
nopsiike, JIMOO Mo Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM PadOTHI.

[Tpumepsl odopmileHUsT JTUTEPATYPHI.
bunepman B.JI. — Teopust mexannueckux koiedanuii. — M.: Beicu. mkona, 1980. —

Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
Kypnajbi:

Bopucos 10.C., biarosemenckuit FO.H., JImutpuuenko C.C., [Tankparos H.M.
AHanu3 NPUMEHUMOCTH ypaBHEHUH U HcclieoBaHUE (OPMBI KPUBOIA
ycranoctu //3aBojckas nabopartopus. Juarnoctuka marepuanos, Nel0, 2000. C.

Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending
elements // Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

TpeOoBaHus K coepKaAHUIO PA3/1€eJ0B BHINOJIHEHHBIX PACUYETHBIX 32/1aHUM

1. B comepxxanum JOMKHBI OBITh MPEACTABICHBbl Ha3BaHUS BCEX IUNaB, maparpadoB U

noanaparpadoB ¢ yka3aHHEM HOMEPOB HAYaJbHBIX CTpPaHUIL.

Bo BBeaeHum 0OOCHOBBIBAETCS aKTyaJlbHOCTh MU CTAaBHUTCH IeJb pPabOTHI,
NEPEUUCISIOTCA pellaeMble 3aJadyd M JIAeTCsl KpaTKoe COJEp)KaHHe BCEX  IJIaB.
Jlisi KypcoBOTO MPOEKTa, CONEPIKAIlero KOHKPETHBIC 3aJayu, JaeTcs IOCTaHOBKA

Teopernueckasi paboTa MOXKET HOCUThH OINMUCATEIbHBIA WIIM METOIUYECKUN
Xapakrep.

3. B ocHOBHOH 4YacTH l'IOI[pO6HO OIIUCBIBACTCA IMOCJIICAOBATCIIBHOCTE PCIICHUA 3aa4M.

Ilpumepnwiii 11aH OCHOBHOM YaCTH

[ToctanoBka 3amaun. CBeneHusa 00 00BLEKTE UCCIENOBAHUSA U 00IaCTH
MaITUHOCTPOCHHSI.

Teopernueckne OCHOBBI PEIICHHUS 3a1a49H, UCTIOIH3yEeMbIC aJITOPUTMBI.
Onrcanue TporpaMMHOTO 00eCTIeUeHUS

HcxongHbie 1aHHbIC, ONMCAHUE PACUETHOU CXEMBI.

Xapakrepuctuku mogaenu MKD. KonmnuecTBo 351€MEHTOB, y3JI0B,
CTETICHEHCBOOOIBI.

OrmrcaHue TUIIOB KOHEUHBIX AJICMEHTOB.

Nudopmariust 00 ycrnoBUSX 3aKpEIICHUS U HATPY>KEHHUS.
[TocnenoBaTenbHOCTh (POPMUPOBAHUSI MOJIETIM CPEACTBAMU MPOTPAMMEBI
MKD, 0coOCHHOCTH TOATOTOBKH MOACIH.

Nudopmanus o mporecce pereHus 3a1aqm.
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* CBeneHusi 0 KOMIIbIOTEPE, XapakTepucTukax mnporpammbl MKDO (Ha3Banue,
BEpPCHUsI, BO3MOXXHOCTH), HEOOXOJIMMBIX BBIYUCIUTEIBHBIX pecypcax,
BPEMEHHU PEILICHUS.

* AHaiu3 pe3yJabTaToB PAcUETOB.

4. B 3ak/Il04yeHMH [aeTCAd Kparkas OLEHKA M OCHOBHBIE BBIBOJBI BBIITOJIHEHHOU
paboTHI.

5. B npuJjioxkeHue BEIHOCUTCS MH(OPMALIMOHHBIN MaTepual, He TpeOyIOIHi 1eTaIbHOrO
paccMOTpeHHsI B OCHOBHOM 4acTu (Harmpumep, Tabaulbl, rpadyuKku, pUCyHKH, TUCTHHTU
porpaMM M T.II.)

3. TpeOoBaHus K BHINOJHEHUIO PACYETHBIX 3alaHUM

1. PacueTHo€ 3aaHuE OKHO OBITH O(POPMIIEHO COMIACHO TPEOOBAHUAM yKa3aHHBIM
BBIIIIE.

2. ConepkaHuMe pacyeTHOIO 3aJaHus JOJDKHO COOTBETCTBOBATh IE€PEUYHUCICHHBIM
BBIIIETPEOOBAHUSIM.

3. PacuerHoe 3a1aHHE NOJDKHO OBITH CHAHO 33 JBE HENEIU JO OKOHYAHUS CEMECTPA.

[Iporpamma cocrtaBiieHa B COOTBETCTBUHM ¢ DeaepalibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO0 O0Opa30BaHUS M YYEOHBIM IUIAHOM IO
HanpaBieHuto noarotoBku 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJOTHUYECKHUE
cpenctBay (mpoduis «IlepcrnekTUBHBIE TPAHCIIOPTHBIE CPEJICTBAY).

IIporpaMMy COCTaBHJI: // e
CT. IIpETL. YL ddda - / M.H.JlykbsiHOB/

Cori1acoBano:

3aBenytomuii kadeapoi

npodeccop, A.T.H. /Kennep A.B./

15



CTpykTypa M conepxaHue TUCHHUIINHBI
«/lmHAMUKA U IPOYHOCTH MAIITHHY

16

[Ipunoxenne

IHoaroroBka nHxkeHepoB no HanpasjaeHuio 23.05.01 «Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHYeCKHe CPEICTBA

(mpoduib: [lepcnekTHBHBIE TPAHCIOPTHBIE CPEACTBA).

1

Pa3 C He Buabl yueoHoit Buani do
ae € e pa6oThI, camoc PMBI
Ja
M| s BKJIIOY A TOSATEJ arrec
e .
.| ce CaMOCTOSITeJIbH bHOI Tauu
T | Me yropaoorty padort U
p | cTp CTYIEHTOB H bl
a TPYI10EMK CTYld€eH
oCTh B TOB
yacax
I/ |Jla| CP KC K. K. PI'| Pe K |2 | 3
C |o. CcC P P II. P de p
p.
Tema 1. Beeoenue. 7 12 2 4
Tema 2. Buowt 7| 3-6 4 6
npeoenvHo2o
COCMOAHUAHECYUIUX
cucmem MAuwiut u
Kpumepuu oueHKu
npounocmu.
Tema 3. Memoowt 7 7-8 2 4
onpeoeneHus Hazpy3oK
ona pacuema Ha
HPOYHOCMbHECYUIUX
cucmem agmomoouneil
u
mMpaxKkmopoe.
Tema 4. Cnocoowt 71 9-1 2 4
Mooenuposanus
KOHCMPYKUUil pam
U Ky30608
asmomoobuneii u
mpaxkmopog 013
pacuema
Hanpsa}ceHHo-
odepopmuposannoz
0 COCIOAHUA U
OyeHKuU
npouyHocmu.




Tema 5.
Ocobennocmu
pacuema na
NPOYHOCMb C6APHBIX
KOHCMPYKYUl.

11-
12

Tema 6.
Koncmpykmopcko-
mexHono2uuecKue
Memoovl
noevliuienus
npounocmu
C6apHbIX
KOHCMPYKUUIIL.

13-
14
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Tema 7. Buopozawuma
KOHCmPYKYuil
MAWuH.

15-
16

Tema 8. Yoapozawuma
KOHCMPYKY Uil
HA3eMHbIX
mMpPAHCNOPMHBIX
cpeocma.

17-
18

Hroro

18

36
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[Ipunoxenue 2
Kpaboueii
nporpamMme

MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3SOBAHUS
POCCUMCKOU ®EJIEPALINU
®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHME BBICILIETO OBPASOBAHU S
«MOCKOBCKHH MOJJUTEXHUYECKUA
YHUBEPCUTET»(MOCKOBCKHUM MOJIUTEX)

Hanpasnenne nogrorosku: 23.05.01 «Ha3eMHbIe TPaHCTIOPTHO-
TeXHOJIOTHYecKruecpeacTsa» (mpopuisb: IlepcneKTuBHbIE TPAHCTIOPTHBIE
CpeACTBA).
®opma oOyueHus: ouHas
Bun npodeccuonanbuoit aesitensHocTH: (B coorBercTBUM ¢ PT'OC BO)

®OH/I OHEHOYHBbIX
CPEACTBIIO JUCIUIIJIMNHE
«/InHaMuKa ¥ MPOYHOCTH MAIITUH

Cocras: 1. ITacnopr ¢goHIa OLIEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEACTB

Cocmasumens:
Jlyxvanoe M.H.

Mockaa, 2021 roxg

18
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Tabmnna 1
ITIOKA3ATEJIb YPOBHJ
COOPMHUPOBAHHOCTU KOMHETEHHI/IPT



KOMIIETEHIIUH

HH-

IIE
KC

OPOPMY
JINPOB-
KA

Ilepeyenn
KOMIIOHEHTOB

TexHno
Jorus
dhopm
HpoOBa
H

s
KOMIIET
eHIUi

Ma
ome
HOY
HO
ro
cpe
ACT
Ba

Crenenn
YPOBHEH
0CBOEHHS
KOMIIeTEeHII!

[

u




TK
4

CnocobeHn
BBIIIOJIHUTE
WH)KEHEPHBI

€ pacueTsl
ATC

3HATb:

yMeTh:

TEOpETHIECKHE
BOTIPOCHI, CBSI3aHHBIC
C IPUMEHEHHEM
COBpPEMEHHBIX
YHCIIEHHBIXMETO/IOB
MEXaHWUKH JJIS
aHam3a
MIPOYHOCTHBIX U
TUHAMHYECKAX
XapaKTepucCT

WK

KOHCTPYKIHK
TPAHCIIOPTHO
TEXHOJIOTHYE

CKHUX

KOMITJIEKCOB.

hopmbl
B3aUMOJIEHCTBUS
MIPOrpPaMMHOTO
obecrieueHUs
TPEXMEPHOTO
MIPOEKTHPOBAHUS
MIporpaMM MeToja
KOHEYHBIX JJIEMEHTOB
MpU COBMECTHOM
pabote B cocTaBe
KOJUIEKTHBA
HCIIOJTHUTEIICH,
CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
pacueTHBIM aHATN30M
MIPOYHOCTH H
TUHAMHYECKAX
XapaKTePUCTHK
KOHCTPYKIHM
TPaHCIIOPTHO-
TEXHOJIOTUIECKIX
KOMITJIEKCOB

OCYILECTBISITh
pauuoHaNbHBIN
BBIOOP PacUETHBIX
CXeM, KOHEUHO-
3JIEMEHTHBIX
MOJICJICH, CXEM
HarpyXeHus u
3aKperIeHUs

npu
HUCCIEIOBaHU
XIIPOYHOCTHU

"

JUHAMUYECKU

X

XapakTepUucTu

K

KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTHYECK
ux

Cam
0CTO

TCIIb
Hast
pabo
Ta,
JICKIT
UM,
npak
THYE
CKHe
3aHsI
THA

03

ba3oBblii ypoBeHb:
- CIIOCOOEH o]
PYKOBOACTBOM

HaCTaBHUKAIIPUMCHSATDH
COBPEMECHHBIC METObI
HCCICO0OBaHUA
JUHaAMUKU U

[IPOYHOCTH
KOHCTPYKLUI
TPaHCIIOPTHO-

TEXHOJNOTHYECKHUX

KOMIUIEKCOB; MPUMEHSTh

TpebyeMble KpPHTEPUU

NPOYHOCTH C YYETOM

OcoOeHHOCTEH

KOHCTpPYKUOHH

TPaHCHOPTHO -

TEXHOJNOTHYECKHUX

KOMILJIEKCOB.

- CIOco0eH Moz
PYKOBOZACTBOM HacTaBHUKA
BBITONHATD B KOJJIEKTUBE
MPOEKTHBIE PA0OTHITIO
CO3[aHUI0 KOHCTPYKIUU
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX
KOMIUIEKCOB; BBITIOJIHATh
HCCJIEN0BaHUSA
JUHAMWKU ¥ IPOYHOCTH
KOHCTPYKLUI
TPaHCIIOPTHO-

TEXHOJIOTUYECKUX

KOMILJIEKCOB.

BOCHpOI/I3BOI[CTBO
MOJYYCHHBIX 3HAaHUM B
Xo0ag€ TeEeKymero
KOHTPOJIA.

IloBbIIEHHBIN YPOBEHb:
-cmnoco 60eH
CaMOCTOSTEIbHO

Onpu™MCHSITDb
COBPCMCHHBIC MCTOIbI
NHCCICOAOBAaHHUA
JHUHaAaMHUKHU n

I poOYHOCTH
KOHCTpPYKIHUH
TPaAaHCHOOPTHO -

TEXHOJIOTUIECKUX
KOMILJICKCOB; PUMEHSTh
TpeOyeMble

KPUTEPUU IPOYHOCTH C
yueToM ocoOeHHOCTeH
KOHCTpPpYKINIHUNH
TPAHCIIOPTHO-
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KOMITJIEKCOB.
OCYIIECTBISTH OOMEH
JaHHBIMH MCXIY
IporpaMmMaMu
TPEXMEPHOTO
MIPOCKTUPOBAHUA U
IporpamMm MeToaa
KOHCYHBIX JJICMCHTOB
npu
IIPOEKTUPOBAHUU U
pacyeTHOM aHau3e
IIPOYHOCTH U
JTUHAMUYECKUX

XapaKTEPUCTUK
KOHCTPYKLIUH
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
KOMITJIEKCOB.

BJIAJI€Th:

HaBbIKaMU
UCTIOIb30BAHUS
COBPEMEHHBIX

YU CJIICHHBIX ME€TO10B
MEXAHUKH,
OPHUCHTUPOBAHHBIMU Ha
IIPUMEHCHUE
KOMITBIOTCPHBIX
HHCTPYMEHTOB, I
pacueTa HarpsHKEHHO
nehOPMHUPOBAHHOTO
COCTOsSIHHUA U
JUHAMHUYCCKUX
XapaKTEePHUCTH

K JIeTaJiel u

y3JI0B

KOHCTPYKLHH
TPaHCIIOPTHO-
TEXHOJIOTHYEC

KX

KOMIIJIEKCOB.
HaBbIKaMHU

nepeaadn

JAaHHBbIX U3
MPOTpaMM
TPEXMEPHOTO
MPOCKTHPOBAHHSIB
BBIYUCIUTCIBHYTO
IIpOrpaMmy,
pearu3yIonyo METO
KOHCYHBIX 3JICMCHTOB,
IUISL pacyeTa
HAMPSHKEHHO
nehOPMHUPOBAHHOTO
COCTOSTHUSI U
JTMHAMUYECKUX

XapaKTEepUCTUK JeTajei

Wy3JI0B TPAHCIIOPTHO-
TEXHOJIOTHIECKIX
KOMITJIEKCOB

TEXHONTOTHYECKHX
KOMITJIEKCOB.

- CII0COOCH BEHITIONHATH B
KOJUIEKTHBE BEIYIIYIO POJb
NpU BBHIOOJTHEHHUH
NPOEKTHBX paboT 1Mo
CO3JITaHUIOKOHCTPYKIUI
TPAaHCIODOPTHO -
TEXHOJNOTHYECKHUX
KOMTIJIEKCOB; BBITIOJHATH

HCCICAOBAHUA AHUHAMHNKHU

U IIPOYHOCTUKOHCTPYKIUN
TPAaHCIODPTHO -
TEXHOITOTHUYCCKHUX
KOMIIJICKCOB
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[Ipunoxenue
3k paboueii
MporpaMme
HepequL OLHCHOYHBIX CPEACTB IO TUCHMUIIJINHE
«I[I/IHaMI/IKa U IIPOYHOCTDH MAIIIUH»
No HaumenoBan Kparkas xapakrepuctrka IIpencrasnenne
ocC ue OLIEHOYHOIOCPEICTBA OLIEHOYHOI'O CPEJCTBA B
OIICHOYHO dOC
ro
cpencTaa
CpencTBo KOHTPOJISI, OpPraHW30BaHHOE Kak
crmenuajgbHas Oecexa mIegaroruyeckoro
v . paboTHHKa ¢ O0OydJamImMUMCsS Ha TEMHI,
CTHBIN CBSA3aHHBIE C H3y4yaeMOH JUCIUMNIUHOWU, H Bompock! mo
1 60Hp0C pacCiuTaHHOEC Ha BBIACHCHUEC o0beMa 3HAHUU TCMaM/paBZ[CHaM
co eceé[/[gBaH 06y11a}01_uer0C$[ 10 OIIPEACICHHOMY pPas3aciy, UACIUTUINHEI
ne,(YO) TeMe, IpodIeMe U T.II.

®daxynsrer TPAHCITOPTHBIN, kadenpa «HazeMHbIe TPaHCIIOPTHBIE CPEICTBAY
JucuurvHa - /IluHaMuKa 1 NPOYHOCTh MALIUH

Hamnpasnenune -23.05.01 «HazemHbIe TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEICTBAY
(IIpodunse: [lepcriekTUBHBIE TPAHCTIOPTHBIE CPENICTBRA).

e

N AR

Bomnpocs! Aj1s1 KOHTPOJIsI 3HAHUI (BONIPOCHI K 324€TY)
O030p THUIIOB HECYIIMX CHCTEM MOOWJIBHBIX MAalllMH, KaK OObeKTa JJis
aHaJdu3a HaNPSKEHHO-I€(OPMHUPOBAHHOTO COCTOSIHUS, IHUHAMHUYECKHUX
XApAKTEPUCTUK U OLIEHKU [MPOYHOCTH.
ComnocraBieHue THUIUYHBIX PACUETHBIX MOJENEH, BHUAOB Harpy>KeHHUs,
MeTonoB uccinenoBanuss HJIC u kpuTepHeB OLIEHKHM MPOYHOCTH PEATBHBIX
HECYIIMX KOHCTPYKIIMI aBTOMOOUIIEH U TPAKTOPOB C PACUETHBIMU CXEMaMH,
BUJIAMU Harpy3ok, Merogamu pacuera HJIC u kputepusiMu OIEHKHU
NPOYHOCTH, H3YHYaE€MBbIMU CTYyAE€HTAaMH B KypC€ CONPOTUBIEHUS
MaTepuasoB.
OcHoBHBIE HanpaBeHUs1 pabOT MO 00ECIIEUEHUIO MPOYHOCTH Ky30BOB U pam
aBTOMOOUJICH U TPAKTOPOB.
Bunasl npenenpbHOro COCTOSIHMS HECYIIMX CUCTEM MallMH W KPUTEpUU
OLICHKU MTPOYHOCTH.
[TpoyHOCTH MpU CTATUYECKOM HArpy>K€HUU. | MoTe3bl MPOYHOCTH.
[TonsiTue 00 yCTaNIOCTHOM MPOYHOCTH.
Kpusas ycranoctu.
VYpaBHEHUE KPUBOW yCTAIIOCTH B CTEIIEHHOM (hopMe.
ManonukinoBasi, MHOTOLMKJIOBAas YCTaJIOCTh, HEOTpPAHUYECHHAS
JOJITOBEYHOCTb.

10.KoadduurieHT acuMMeTpHUH LUKIIA.
11.1lpenen BbIHOCHTMBOCTH OOpasua mpu cumMmerpudHoM mukie. IIpengy

BBIHOCJINBOCTHU ACTAJIN.
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12.®akTopsl, BAUSIOMNE HA U3MEHEHHE MPEENIa BBIHOCIUBOCTHU AETAIH 110
OTHOILIEHUIO K IIPeJIeTy BBIHOCIMBOCTH 00pa3La.

13.BoussHMe  acMMMETpUM  LMKJIA  Harpy>XeHus  Ha
XapaKTEPUCTUKHUCONIPOTUBIIEHUS YCTAIOCTH.

14. InarpamMma NpeneabHbIX aMILTUTY/.

15.Koadduument 3anaca npoyHOCTH MO KPUTEPUIO CONTPOTHUBIICHHUS

ycranoctu. 1 6.Hakorenue MTOBPEXKICHUN B

KOHCTPYKLIHH. ['unoresa JIMHENHOTO
CYMMMPOBAHUS TOBPEXKICHUM.

17.Pacuer JOArOBEYHOCTH JI€TaIU C UCIOJIb30BAHUEM TMITOTE3bI INHEWHOTO
CYMMMPOBAHUS [TOBPEXKICHUM.

18.PacyeTpl KOHCTPYKIIMI HA YCTAJIOCTHYIO POYHOCTD.

19.I1penenbHble COCTOSIHUS MIPU MTOTEPE YCTOMYUBOCTH.

20.IIpenenbHbIE COCTOSHUSA IO KPUTEPUAM MU3HOCA, KOPPO3HH.

21.Meronpl onpeneneHusl Harpy30K AJisl pacueTa Ha IPOYHOCTh HECYIIHX
CHUCTEM aBTOMOOMJIEH U TPAKTOPOB

22. TunuuHple  HauOojee  TSDKEIbIE  PEXHUMBl  HArpyKEHUS
HECYIIUXKOHCTPYKIMIA MOOMJIBHBIX MAIIMH MPU IKCILUTyaTalUu.

23.VcnublTaHus MALIVH ISl HCCIEAOBAHUS HAIPY30YHBIX PEXKHMOB.

24 Koa¢ppuuneHT HeperyIspHOCTH CIy4yailHOro mporecca

HapryxeHuns.25.MeTobl cCXeMaTu3alny CIly4alHbIX POLECCOB

HarpyKeHUs.

26.MeToapl cxemMarn3anuu — MAaKCHMYMOB, MUHUMYMOB.

27.Meto1 cxeMaTru3alnm - SKCTPEMYMOB.

28.Meroa cxeMaru3anuy — OIHOMAPaMETPUUECKUIT METO/T pa3MaxoB.

29.Metoz cxeMaTu3aluy — IByXIIapaMEeTPUUIECKUIM METO Pa3MaxoB.

30.Meron cxemaTu3auuu - MoaHbIX NUKI0B JImutpudenko C.C..

31.Metox cxeMaru3anuu - MOTOKA IO IS

32.0neHKa MPOYHOCTH HECYIIMX KOHCTPYKUMH MOOMIIBHBIX MAallMH IpH
CIIy4alHBIX Harpys3kax.

33.Cnoco0bl MOAENUPOBaHUSI KOHCTPYKIMM pamM M Ky30BOB aBTOMOOWIEH U
TPaKTOpPOB [UIsl pacuera HalpsKeHHO-AE(POPMUPOBAHHOTO COCTOSHUS U
OLICHKU MTPOYHOCTH.

34. Bupl pacyeTHBIX CXEM HECYIIMX CHUCTEM MOOMIIBHBIX MAILIVH.

35.0co0eHHOCTH MOJEIHUPOBAHUS 3JIEMEHTOB U Y3JIOB HECYLIUX
CUCTEMMOOMIIbHBIX MAIlIHH.

36.OCOOEHHOCTH PACUYETHBIX CXEM HECYIIUX CHCTEM MOOMJIbHBIX MAalllHH
(HanmpuMepe Ky30Ba aBTOMOOWIIS) U CITOCOOBI MOJICTTMPOBAHUS.

37.UccnenoBaHre  KOHUEHTPALlMM  HANPSOKEHUA B DJIEMEHTAX
Ky30BaaBTOMOOMJIS C TIOMOIIIbIO METO/]a KOHEUHBIX 3JIEMEHTOB.

38.OcHOBHBIE 3Tallbl BHINOJIHEHNUS PACUETHOTO aHAIM3a Ky30BOB aBTOMOOMIIEH
METOJIOM KOHEUHBIX 3JIEMEHTOB.

39.IlorpemHocTy Mpu pacyerax METOIOM KOHEYHBIX 3JEMEHTOB HECYIIHX
KOHCTPYKIMHA MOOUJIbHBIX MAILIUH.

24
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40.IIpeumyiiecTBa U HEJOCTATKH PACUYETHBIX MOJXOJO0B MPU 0OECIECUEHUU
IPOYHOCTH HECYUIUX CUCTEM MOOMIJIbHBIX MAIIIMH.

41.I1yTy MOBBIIEHHUS] TOYHOCTH KOHEYHO- 3JIEMEHTHOTO aHAJIN3a HAIPSKEHHO-
1e(OpMUPOBAHHOTO COCTOSTHUS KOHCTPYKIIUI aBTOMOOMIIEH U TPAKTOPOB.

42.0Oco0eHHOCTH pacyeTa Ha IPOYHOCTh CBAPHBIX

KOHCTPYKUMNA.43. TUIbl CBApHBIX COEAMHEHNN U UX CBOMCTBA.

44.IIpenenbHbIE COCTOSIHUS CBAPHBIX COCINHEHUN.

45. KoHUeHTpauusT HanpspKEHUW B CBAapHBIX COEIUHEHMSX.
HcnbITaHASICBapHBIX COCTNHEHUM.

46. MeTozpl pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIuH. OcoGeHHOCTH
pacyeTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKIUH.

47.0Oco0eHHOCTH MOJEIUPOBAHUS CBAPHBIX y3J10B HECYIIUX CUCTEM.

48. KoHLleHTpanusi HampsDKEHWW B CBApHBIX  KOHCTPYKLHMSAX
Ky30BOBaBTOMOOMIIEH.

49.1lpyurHbl  TOSIBICHUS  YCTAJOCTHBIX  MOBPEKICHUHM B
CBAPHBIXKOHCTPYKLIMSX.

50. KOHCTpYKTOPCKO-TEXHOIOTUYECKNE  METOABl  MTOBBILIECHUS
IIPOYHOCTHUCBAPHBIX KOHCTPYKIIHAM.

51.1IpaBuna KOHCTPYHpPOBAHUs CBApPHBIX Y3JIOB HECYIIUX CUCTEM
MOOWJIbHBIXMAIIIMH C YAYyUIIEHHBIMU XapaKTePUCTUKAMU MTPOYHOCTH.

52. TexHOIOrM4EeCKUE MEPHI MOBBILICHNS TPOYHOCTU CBAPHBIX

KOHCTPYKITHi.53.Bubpo3amura KOHCTPYKITUH MalIyH.

54 . Bubpouzossius KOHCTPYKITUH.

55.J]luHaMHu4YeCcKOE TaleHue KoJaeOaHuH.

56.Konebanus Bpamaromuxcs BajaoB. Pacuer konebaHuii B TPaHCMHUCCHUSIX.

57.¥Ynapo3ammura KOHCTPYKIIMM Ha3€MHBIX TPAHCIIOPTHBIX CPEICTB.

58.CBolicTBO NaCCMBHOM 0€30MaCHOCTH KOHCTPYKIUHU Ky30Ba.

59.I1po4HOCTH KOHCTPYKIIMH Ky30Ba IIPY yAAPHOM HATrpyKEHUH.

60.IlocTanoBKa 3ama4yu  MOJAECIMPOBAHUS  ABAPUMHOIO
CTOJIKHOBEHHUSATPAHCIIOPTHBIX CPEICTB.

61. OCHOBHBIE IOHATHUS METOZA KOHEYHBIX 3JIEMEHTOB. COBpEMEHHOE
nporpammHoe obecrnieuenue. [locneaoBareIbHOCTh pelIeHUs 3a/1a4
METO/IOM KOHEYHBIX DJIEMEHTOB.

62. KoHeuHblIl 351eMeHT (ompeeieHue). Y3abl KOHEYHOTO 3JIEMEHTa
(ompenenenue). CteneHu cBOOOABI KOHEUHOTO JIEMEHTA (OIpeiesieHue).
®OyHKIMU GOPMBI KOHEYHOTO 3JIeMEeHTa (OIpeiesieHue).

63. CTpyKTypa COBPEMEHHBIX TPOrPAMMHBIX KOMILIEKCOB METO/1a KOHEUHBIX
DJIEMEHTOB.

64. Haznauenue u QpyHKIMHU mpernpolieccopa B porpaMmax MeToja
KOHEYHBIXJIEMEHTOB.

65. Haznauenue u GyHKIMU peniaressi B IporpaMmax METo/1a KOHEUHbIX
JJIEMEHTOB.

25
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66. Haznauenue u (GyHKIIMU MOCTIIpOIIECCOpa B IporpaMmax MeToa
KOHEYHBIXAJIEMEHTOB.

67. Hanipsixenust u nepopmannu (MOHATHS, €IMHUALIBI U3MEPEHUS).
Bripaxkenusaedopmanuii uepes nepemenienus. JInnelHbie COOTHOIEHUS
MEXKITY
HaMpsHKEHUSIMU U 1ehopMaIusMH.

68. [TorpemHoCcTy Npy BBITOJIHEHUH PACYETOB METOOM KOHEYHBIX JIEMEHTOB.
CriocoObl MOBBINIEHHS] TOYHOCTH PACUE€THOTO aHaIKM3a
HaNpsHKEHHO-A1e(hOPMHUPOBAHHOTO COCTOSIHUSA B 3a/1auax MKDO.

69. OcOOEHHOCTH PACYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIeNICH
JieTajnei,y3/10B 1 KOHCTPYKIUNA aBTOMOOMIEeH 1 TpakTopoB. OCHOBHBIE
pUEMBbI U
criocoObl MOJICTUPOBAHUS JIETaJIeH, Y3JI0B U KOHCTPYKIIUNA aBTOMOOUIIEH
UTPAKTOPOB METOIOM KOHEYHBIX AJIEMEHTOB.

70.I1yTy NOBBILLIEHNS TOYHOCTH BBIIOJIHAEMOIO METOJOM KOHEUHBIX
AIIEMEHTOB PACUETHOTO aHAJIN3a HAINPSKEHHO-
nehOopMUPOBAHHOTOCOCTOSHUSI KOHCTPYKIUI aBTOMOOMIIEH 1
TPaKTOPOB.
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