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1 Hean u 3aga4uy TUCHUILIHHBI

1.1 Ieab TUCHUNIHHBI

[enbro n3y4yeHust IUCHUIUINHBI «/[MHAMUKa U TPOYHOCTH MAIIIUHY SABJISIETCA:

— (¢opMupoBaHHE 3HAHUH O MeTojax oOecredeHHs] MPOYHOCTH KOHCTPYKIUM
aBTOMOOMJIE W TPAKTOPOB, METOJAX COBEPIICHCTBOBAHUS WX JMHAMHYECKHUX
XapaKTEPUCTHK, MOJYYEHUE HABBIKOB Pa3pabOTKH W OCYLIECTBIEHUS MEPOIPUATUH IO
MOBBIIICHUIO MPOYHOCTH HECYIIMX KOHCTPYKUMH  TPaHCHOPTHO-TEXHOJIOTHYECKUX
CPEACTB;

- MOATOTOBKA CTYAEHTOB K JEATEILHOCTH B COOTBETCTBUU C KBaTU(DPUKAIMOHHON
XapaKTEPUCTUKOW WHXKEHepa 10 HampaieHuto noarotoBku 23.05.01 «HazemHubie
TPAHCIIOPTHO-TEXHOJIOTHUECKUE cpenactBa» (mpoduib: CHOpPTUBHBIE TPaHCHOPTHBIC
CpE/ICTBA).

1.2 3agaun AMCHUIIITHHDI

3ajadyaMy JUCUUIUIMHBI «/[MHAMUKA U TPOYHOCTH MAIIUHY SBJISFOTCS:

- HM3y4YEHUE CHENUAIBbHBIX BOIPOCOB JWHAMUKM M IIPOYHOCTH KOHCTPYKIIMIA
aBTOMOOMJIEH U TPAKTOPOB, 3HAKOMCTBO ¢ METOJIaMH TIOJIYyUYEHHS HArPY30K JUIsl pacuera Ha
IPOYHOCTh HECYIIUX CHCTEM MAIHMH, U3y4CHHE KPUTEPHUEB OLICHKH MPOYHOCTH, OCBOCHUE
METOJMK pacdyeTa M IPOCKTUPOBAHMS HA OCHOBE COBPEMEHHOI'O MPOrPaMMHOIO
o0OecrieyeHrss MOJICIMPOBAHUS JUHAMHUUYECKHX XapaKTEpPUCTUK M pacuera HaIpsHKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUS KOHCTPYKLIUH.

- O3HAKOMJICHHE CTYAEHTOB C 3KCHEPUMEHTAIbHBIMH U PACUETHBIMU METOJAMH,
UCIIONIb3YEMbIMM TpU  OOECIEUEHUH TMPOYHOCTU KOHCTPYKLUMMA, B YACTHOCTH, C
pacyeTHbIMU TMOJAXOJaMH Ha OCHOBE METO/Aa KOHEYHBIX 3JIEMEHTOB JUIsl UCCIEAOBaHUS
HaIpsHKEHHO-1e(OPMUPOBAHHOTO JIETAJEH U Y3JI0B aBTOMOOMIIEN U TPAKTOPOB.

- 3HAKOMCTBO C OCHOBAMH PAacCye€THOI'O MOJEIMPOBAHUS KOHCTPYKLIMI MOOMIBHBIX
MalllMH C HCHOJb30BAaHUEM OJIHOM M3 YHHUBEPCAIbHBIX MHPOrpaMM METOJa KOHEYHBIX
AJIEMEHTOB M OJHOW M3 YHHUBEPCAIBHBIX MPOrpaMM TPEXMEPHOIO aBTOMAaTHU3UPOBAHHOIO
IPOEKTUPOBAHUS.

1. MecTo AUCHUNIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX MPOrpamMm
(001)

Jlucuumuinaa BXOIUT B o0s3aTenbHyto yacTh 06110ka 1 OOII cnenmanurera (b1.1.22).

Kypcamu, ¢ KOTOppIMH COJEpKAaTEIbHO W METOJAMYECKH CBS3aHA JTUCIUILIINHA
«/lnHaMHKa ¥ IPOYHOCTH MAIIIMHY SBJISIOTCS:

- nuHeiHas anredpa (b1.1.39.1);

- mateMatnueckuii ananm3 (b1.1.39.1);

- ¢pusuka (b1.1.39.3);

- yncyienHbie MeToibl (b1.1.39.5)

- JIeTajay MallvH U OCHOBBI KoHCTpyHupoBanust (b1.1.18);

- conpotuBienne matepuanon (b1.1.19).



2. Komnerennuu ob0yuarwiuierocsi, ¢gopMupyembie B pe3yJjibTaTe OCBOECHUSI
AUCHUTLTHHBI

B pesynbTate OCBOCHHWS MWUCHUMUIUIMHBI CTYIEHT JIOJDKEH 00JIagaTh CICIyOINIMMU
npodeccuonanbubiMu (1K) komnerennusimu: 11K-4 (CiocoO6eH BBITTOIHUTH WHKEHEPHBIE

pacuetsl ATC).

Kon n
NHaukaTopsl 10CTHKEHUSA IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
coiep:kaHue
KOMIIeTeHINH M0 JMCHUILINHE
KOMIIeTeHIMH
[1IK-4. Cnoco6en | UIIK-4.1. OOnagaer 3HaHUAMH | 3HATH:

BBITIOJTHUTD METOJIOB U ® TEOPETHUYECKUE BOIIPOCHI, CBA3aHHBIE C
HH)XCHECPHBIC MPOTPaMMHOTECXHUYCCKHUX MMPUMCHCHUCM COBPEMCHHBIX YHUCJICHHBIX
pacuetsl ATC | CpencTB BHIIOIHEHUS PacUeTOB, METOM0B MCXaHUKH LIS aHa/TH3a

METOJHK MPOBE/ICHHS PACIETOR NPOMHOCTHBIX 1 IMHAMAYECKHX
XapaKTepUCTUK KOHCTPYKIIMH TPaHCIOPTHO-
cucteM ATC u ux p p i P P
TEXHOJIOTHYECKUX KOMIUIEKCOB.
KOMIIOHEHTOB, PU3MIECKUX H e  (QopMbI B3aMOJEHCTBUS IPOTPAMMHOIO
MEXaHUYCCKUX XapaKTECPUCTUK 00eCTeYeHUsT TPEXMEPHOTO IIPOCKTUPOBAHUS
KOHCTPYKIIMOHHBIX MaTCpHUAJIOB U IIpOrpaMM METOJIa KOHCYHBIX 3JICMCHTOB
ATC 1 UX KOMIIOHEHTOB IS TIpH COBMECTHOM paboTe B COCTaBe
BBIITOJHEHHS HHKCHEPHBIX KOJIJIEKTHBA HCIIOJHHUTENIEH, CBA3aHHOH C
pacueros ATC. MIPOEKTUPOBAHUEM U PACUETHBIM aHAJIU3OM
MPOYHOCTH U AUHAMUYECKHX XapaKTePUCTHK
UIIK-4.2. YMeeT npuMeHsThH KOHCTPYKIMH TPaHCIIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB
3HAaHHUSA METOJIOB U
yMeTh:
MPOTPaMMHOTEXHUYECKUX .
®  OCYIIECTBJISITh PAllMOHAIBHBIA BBIOOD
CPEJCTB BBHIITOJHEHHS PAacUETOB,
PacyeTHBIX CXeM, KOHEUHO-3JIEMEHTHBIX
METOZMK HPOBEICHUS pacucToB MoJIeNel, CXEM HAarpyKEHHs U 3aKpEIUICHHUs
cucrem ATC un ux MIPY UCCIIEOBAHNAX IPOYHOCTH U
KOMIIOHCHTOB, (PH3UYCCKUX U JUHAMHWYECKHUX XapaKTESPUCTUK
MEXaHMUYECKUX XapaKTEPUCTUK KOHCTPYKIUI TPAaHCTIOPTHO-
KOHCTPYKLIMOHHBIX MaTEPHUAJIOB TEXHOJIOTUYCCKNX KOMIIJIICKCOB.
ATC ¥ X KOMIIOHEHTOB JUIS ®  OCYIIECTBJISITh OOMEH JaHHBIMU MEXKIY
BBITOJIHEHHSI MHKEHEPHBIX TpOrpaMMaMu TpeXMEPHOTO
MPOEKTHPOBAHUS U POrPaMM METOa
pacueto ATC. p P borp
KOHEYHBIX 3JIEMEHTOB U [IPOEKTUPOBAHUU
WIIK-4.3. BajeeT HaBbIKAMI U paCyE€THOM aHAIU3E MPOYHOCTH U
BBITIOJTHEHNUS WH)XEHEPHBIX HHHaMquCIfHX XapaKTCPHCTHK
KOHCTPYKIUI TPaHCIIOPTHO-
pacueroB ATC. TPYKIIH TP P
TEXHOJIOTHYECKUX KOMILIEKCOB.
BJIAJIeTh:
®  HaBBIKaMM HCIOJIb30BaHMS COBPEMEHHBIX
YHCIEHHBIX METOJIOB MEXaHHKH,
OpYEHTHUPOBAHHBIMH HA TTPUMEHEHHE
KOMITBIOTEPHBIX HHCTPYMEHTOB, I pacueTa
HanpsHKEHHO 1e(OPMHUPOBAHHOTO COCTOSIHUS
Y TMHAMUYECKHUX XapaKTePUCTHK JeTaiel U
Y3J10B KOHCTPYKIHI TPAHCTIOPTHO-




TEXHOJIOTHYECKUX KOMILIEKCOB.

e HaBBIKAMH IIE€peIavd JAHHBIX U3 IPOTPaAMM
TPEXMEPHOTO IPOSKTHPOBAHHUS B
BBIUHCIIUTEIBHYIO IPOrpamMmmy,
PEeATM3YIONIYI0 METO]] KOHEUHBIX JJIEMEHTOB,
JUTS pacdeTa HaIpsbKeHHO
Jne(pOpMUPOBAHHOTO COCTOSIHUS U
JMHAMHUYECKHX XapaKTepUCTUK AeTaiei u
Y3JI0B TPaHCHOPTHO-TEXHOJIOTHIECKHAX
KOMIUIEKCOB

3. CTpykTypa u coaep;KaHue TMCUUILTHHbI

OO01mast TpyA0€MKOCTh AUCIUIUIMHBI COCTAaBJISIET 2 3a4€THHIC €IUHUIIBI, T.C. - 72
aKaJIeMUYECKHX 4yaca (M3 HUX CaMOCTOSITeNIbHON paboThl — 36 4acoB, Jekiuii — 18 yacoB u
18 yacoB mpakTuueckux (ceMuHapcKkux) 3aHsaTui). CTpyKTypa U coAepKaHuEe pas3zeiioB
JTYCUUIUINHBI TpUBeaeHbI B [Ipunoxenun 1.

Bup yueOHoii padoThl Bcero yacos Cemectp
7

OO61as TpyA0eMKOCTh 72 (2 3.e.) 72 (2 3.e.)

AynuropHsble 3aHsTus (Bcero) | 36 36

B Tom uncine

JIEKINHU 18 18

[IpakTrueckue 3aHATHS 18 18

JlaGopaTopHble 3aHATHUS

CamocrosiTenpHas padbora 36 36

CTYJEHTa

KypcoBas pabota HET HET

KypcoBoil npoekT HET HET

Bun npomexyroynoi 3auér

aTTecTaluu

Copepxanue pa3iesioB AMCHUTIIAHBI

Tema 1. BBeaenue.

O030p THUIIOB HECYIIMX CHUCTEM MOOWMJIBHBIX MAIllMH, KaK OOBEKTa JJIS aHalu3a
HaIpPsOKCHHO-1e(OPMUPOBAHHOTO COCTOSHUS, TUHAMHYECKUX XapaKTEPHCTUK W OLCHKU
npoyHocTH. (O030p TUIWYHBIX HAWMOOJEE THKEIBIX PEKUMOB HATrPYKCHHS HECYITUX
CUCTeM MOOWIbHBIX MamuH. (O030p METOJIOB  HUCCIEAOBAaHUSI  HAMPSIKEHHO-
nedopmupoBanHoro cocrosiuus (HJC) mecymmux cucrem MoOuibHbIX MamuH. O030p
KPUTEPUEB OIEHKH IPOYHOCTH W THIIOB TNPEICTHLHOTO COCTOSHHUS HECYIIUX CHCTEM
MOOWJIBHBIX ~ MammH. CoOMoCTaBlieHWe THUIWYHBIX PAcYCTHBIX MOJENCH, BHJIOB
Harpy>xeHus, MeTofoB uccienoBanus HJIIC u kpuTepreB OIEHKH MPOYHOCTH PEaTbHBIX
HECYIINX KOHCTPYKIIMA aBTOMOOWJIEH M TPAaKTOPOB C PACUCTHHIMU CXEMaMH, BHJIAMH
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Harpy3ok, merogamu pacyeta HJIC u KkpuTepusMH OLIEHKM MPOYHOCTH, HU3YyYAaEMBbIMHU
CTyJICHTaMH B KypC€ CONPOTHUBIICHUs MaTepuayioB. lIpenMer nuHaMUKM U IIPOYHOCTH.
[TonsTe 0 Meronax o0ecnedyeHus: MPOYHOCTH KOHCTPYKIMHA aBTOMOOUIIEN U TPaKTOPOB.
Ponb pacueTHbIX METOI0B Ipu o0ecnie4eHnr NpOoYHOCTH. OCHOBHBIE HAIpPaBJIECHUS padoOT
0 O00ECHEUEHUI0 MPOYHOCTH KY30BOB M paM aBTOMOOWJIEH M TpakTopoB. [Iporpammuoe
o0ecrieyeHHe Il pacyeTroB  HAIPsHKEHHO-I€(OPMHPOBAHHOIO  COCTOSIHMSL U
JUHAMMUYECKUX XapaKTEPUCTUK KOHCTPYKLUN aBTOMOOMIIEN U TPAKTOPOB.

Tema 2. Buabl npeeibHOr0 COCTOSIHUSI HECYIIMX CHCTEM MALUMH M KPUTEPUH
OLICHKH IPOYHOCTH.

[Ipo4HOCTH NpU CTATUYECKOM HArpyKeHWM. [ MmoTe3sl MpOYHOCTH. Y CTaIOCTHAs
npouHoctb. KpuBag  ycranmoctn.  ManmonuknoBasi, MHOTOLHMKIOBAas  yCTAJIOCTb,
HEOTpaHWUYEHHAs! JOJTOBEYHOCTh. YpPaBHEHUE KPUBOW YCTAJIOCTH B CTENEHHOU (opme.
[Ipenen BbiHOCIMBOCTM oOOpaslia MpU CHUMMETpUYHOM Iukjie. [Ipenen BbIHOCIMBOCTH
netand. DaxkTopbl, BIMAIOIIME HAa W3MEHEHHE Ipelesa BBIHOCIMBOCTH JETANIH 11O
OTHOIIEHHIO K TPEJely BBIHOCIMBOCTH oOpa3ua. BiusHue acuMMmeTrpum UUKIA
Harpy>KCHUsl Ha XapaKTEPUCTUKU CONPOTHBJIEHUS YCTaJIOCTH. Jlmarpamma mnpeneibHbIX
ammuntya. Kosgduiuenr 3amnaca npoyHOCTH MO KPUTEPUIO COMPOTHUBIIEHUS YCTAJIOCTH.
HakoruieHue mNoOBpeXAEHMI B KOHCTPYKUMU. ['Hmore3a JIMHEWHOIO CYMMHpPOBAHUS
NOBpEXIeHUI. Pacder MOArOBEYHOCTH JETAIH C HCIIOIB30BAHUEM THIIOTE3bl JIMHEHHOTO
CYMMHUpPOBAaHMS IOBpEXACHHM. MeTonbl cxeMaru3aluu CIydalHBIX  IIPOLIECCOB
Harpy>keHus. Pacdersl KOHCTPYKUMH HAa YCTAJIOCTHYIO NPOYHOCTh. [IpenenbHbie
COCTOSIHUS TIPU TOTEpPE YCTOMUMBOCTH. lIpenenbHbple COCTOSIHUSA IO KPUTEPUAM H3HOCA,
KOpPPO3HH.

Tema 3. MeToabl onpeaeeHUsi HATPY30K ISl pacyeTa Ha MPOYHOCTHh HECYLIMX
CHCTEM aBTOMOOWIe M TPAKTOPOB

Tunuynsle HauOoyiee TSKENbIE PEKUMBI HArpy>KeHUs HECYIIMX KOHCTPYKIUH
MOOWJIBHBIX MAIlIMH TpPHU SKCIUIyaTallud. MeToAbl HUCHBITAaHUN JJisi UCCIEIOBaHUS
Harpy304HbIX pPEXKUMOB. MeTonbl OLEHKH NapaMeTpoB CIy4YalHBIX IIPOLIECCOB
Hapry>keHusi. MeToapl CXeMaTH3aluu CIy4alHbIX MPOLIECCOB HarpyXeHus. Meron
cxemaTu3aluuy - nojHbelX HUKIoB JImutpuuenko C.C.. Merop cxemaTu3alMM - IOTOKA
noxas OneHka NpOYHOCTH HECYHIUX KOHCTPYKIMHM MOOMJIBHBIX MAIUUH NPU CIy4YalHBIX
Harpy3kax.

Tema 4. Crioco0bI MOeJTUPOBAHUA KOHCTPYKIUI paM M Ky30BOB aBTOMOOMJIeil
U TPAKTOPOB Ui pacyera HANPHAKEHHO-Ae(POPMUPOBAHHOIO COCTOSHHUS M OLCHKH
NPOYHOCTH.

Bunapl pacyeTHBIX CXE€M HECYIIMX CHUCTEM MOOUIBHBIX MamuH. OcOOEHHOCTH
MOJICJIMPOBAHUSI 3JIEMEHTOB W Y3JIOB HECYUIUX CHUCTEM MOOWIBHBIX MAIlMH. OTarbl
CO3J]aHUsl PACUETHBIX CXEM HECYUIMX CHCTeM MOOUIIbHBIX MAIMH (Ha MpUMEpe Ky30Ba
aBroMoOusisi). OcOOEHHOCTH PACYETHBIX CXEM HECYLIUX CHUCTEM MOOMIBHBIX MAIWH (Ha
npuMepe Ky30Ba aBTOMOOWIS) M CHOCOOBI MOJEIMPOBaHUSA. MeToAbl HCCIeTOBaHUS
KOHIEHTpAllMU HaNpsOKEHUH B DJIEMEHTaX Ky30Ba aBTOMOOWJIS C TIOMOIIbIO METOJa
KOHEUYHBIX 3J1eMEHTOB. OCHOBHBIE ATanbl BBIIOJIHEHHS PACUYETHOIO aHajJu3a Ky30BOB
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aBTOMOOMJIE METOJOM KOHEUHBIX 3J€MEHTOB. llorpemiHocTd mpu pacderax MeTOA0M
KOHEUHBIX 3JIEMEHTOB HECYUIMX KOHCTPYKLIMHA MOOWJIBHBIX MamuH. lIpeumyiiectBa u
HEJOCTaTKU PACUYETHBIX IOAXOAOB IpPU OOECIEUEHUH MPOYHOCTH HECYUIMX CUCTEM
MOOMIBHBIX MamuH. [lyTHM MOBBIIEHHS TOYHOCTH KOHEYHO- 3JIEMEHTHOTO aHajlIu3a
HaNpsKEHHO-I€(POPMUPOBAHHOTO COCTOSHUS KOHCTPYKLIUK aBTOMOOMIIEH U TPAKTOPOB.

Tema 5. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIM.

Tunel cBapHBIX COCIMHEHMH M MX CBOWCTBA. lIpenenpHble COCTOSHUS CBAapHBIX
coenquHeHud. KoHUEHTpanus HaNpsHKEHUA B CBAPHBIX COCIUHEHUsAX.  Mcrbrranus
CBAPHBIX COEAUMHEHHH. Meroapl pacdyera Ha MPOYHOCTh CBAPHBIX KOHCTPYKLMU.
OcobOeHHOCTH pacueTa Ha NPOYHOCTh CBAPHBIX KOHCTpyKUui. (OcoOeHHOCTH
MOJEJIMPOBAHUSL CBapHBIX Y3JI0OB HeCymMX cucteM. KoOHIeHTpauus HanpsoKeHUH B
CBapHBIX KOHCTPYKIMSX Ky30BOB aBToMoOwmiei. [IpumeHeHHe MeToAa KOHEYHBIX
AJIEMEHTOB ISl UCCJIENOBAHMS KOHLEHTPAUUMU HANPSIKEHUH B CBAPHBIX KOHCTPYKIIUSX.
IIpy4nHBI TOSABIEHUS YCTAIOCTHBIX OBPEKICHUN B CBAPHBIX KOHCTPYKIUAX

Tema 6. KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE METOAbI MOBBIIICHUSI TPOYHOCTH
CBAPHBIX KOHCTPYKIMH.

[TpaBuiia KOHCTPYHPOBAHUS CBAPHBIX Y3JIOB HECYIINX CUCTEM MOOMIIBHBIX MAILIUH C
YJIYUIICHHBIMUA XapaKTEPUCTUKAMH NPOYHOCTH. TEXHOJOrMYECKHME MEphbl MOBBILICHUS
IPOYHOCTH CBapHBIX KOHCTPYKLUH.

Tema 7. BuOpo3ammura KOHCTPYKIMH MAIIUH.

BuOpouzonsuuss KoHCTpykuuid. JlemndupoBanue koneOanuil. JlMHamMuueckoe
rameHue kosneOanui. Konebanus Bpamarommxcss BayioB. Pacuer konebanHuil B
TPAHCMUCCHSIX.

Tema 8. Yaapo3amura KOHCTPYKIMHA HA3eMHbIX TPAHCIIOPTHBIX CPEACTB.

CBOWMCTBO  MAacCUBHOM  0€30MAaCHOCTH  KOHCTPYKLUMH  Ky3oBa. IIpoyHOCTb
KOHCTPYKIIMM Ky30Ba IpH yJapHOM HarpyxeHuu. [locTaHOBKa 3agauyd MOJEIUPOBAHMS
aBapUIHOTO CTOJKHOBEHHMSI TPAHCIIOPTHBIX CPECTB.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHMH.

MeTOI[I/IKa npenogaBanusd OUCHHUILIINHBI ((ﬂI/IHaMI/IKa H IIPOYHOCTL MallWH» H
peain3anuAa KOMIICTCHTHOCTHOI'O IIOAXOJa B HM3JIOKCHHM MW BOCIPHATHH MaTCpHajia
npeayCcMarpuBacT HCIOJIb30BAHUC CICAYIOMIMX AKTHBHBIX W HWHTCPAKTUBHLIX (1)OpM
IMPOBCACHUA TI'PYHIIOBBLIX, HWHAWBUAYAJIbHBIX, ayAUTOPHBIX 3aHATUM B COYETAHHUU C
BHEAYAUTOPHON paboOTON ¢ 1eibl0 (OPMHPOBAHUS W Pa3BUTHS MPO(PECCHOHATBLHBIX
HABbIKOB, 00YJarOMINXCS:

— TMOATOTOBKA, TMPEJCTAaBICHUE U OOCYXJICHHE TPE3CHTAIM Ha CEMHUHAPCKUX
3aHATUSAX

— OpraHuzanusi ¥ TPOBEIECHUE TEKYIEro KOHTPOJISI 3HAHWU CTYACHTOB B (dopme
ayJIMTOPHOTO TECTUPOBAHUS;



— MPOBEICHUE MACTEP-KJIACCOB DKCIEPTOB M CHEIUATMCTOB B 00JIACTU TUHAMHUKHU U
MPOYHOCTH KOHCTPYKIIUMA MaIIuH.
VYenpHbI BeC MPAKTUYECKUX 3aHSATUN OMpeNeSieH TJAaBHOM IeJbl0 00pa3oBaTelbHOU
porpaMMbl, OCOOCHHOCTBI0O KOHTHHT€HTa OOYYaIOIMMXCS M COJEPNKAHUEM JTUCITUILIMHBI
«/luHaMuKa W TPOYHOCTH MamuH». B 1nenom mo aucuumivHe oH coctaBisier 50%
ayIUTOPHBIX 3aHITUH. 3aHATHS JIEKIMOHHOTO Tumna cocTaBiasitioT 50 % or oObema
ayAUTOPHBIX 3AHSATUMN.

OueHouHnble cpeacTBa s TEKYUIEro KOHTPOJIA YCIEeBaeMOCTH, MPOMEKYTOYHOM
arrecTalluM 1O WTOraM OCBOEHHSl [UCHUIUIMHBI W  y4eOHO-MeToauvyecKoe
o0ecreyeHre CaMOCTOATEILHOM Pad0ThI CTYAEHTOB.

B nmpormecce 00ydeHHST HCHOJB3YIOTCA  CICAYIOIIME OIEHOYHBIE  (HOPMBI
CaMOCTOSTENIbHON pPa0OThl CTYJCHTOB, OLICHOYHBIC CPEACTBA TEKYIIETOo KOHTPOJIsS
YCIIEBAEMOCTH U TPOMEKYTOUYHBIX ATTECTAIUN:

- IIOATOTOBKA K BBIIIOJIHCHHIO PACYCTHBIX pa60T M UX 3a1IuTa.

OHCHO‘-IHBIG cpeacTtBa TCKym€ro KOHTPOJIA yCIICBACMOCTH BKJIIOYAKOT BOIIPOCHI AJIA
KOHTPOJII OCBOCHH 06y‘—IaIOHII/IMI/IC$I pasacioB JTUCHUITIIMHBI.

O6pa3u1>1 KOHTPOJIBHBIX BOIIPOCOB U BOIIPOCOB K 3aqéTy IIPpUBCACHBI B ITPHUIIOKCHUN
4.

6.1. ®oHI OLEHOYHBIX CPEICTB /I MPOBEJAEHHS] NMPOMEKYTOYHON ATTEeCTALMHU
00y4arIMXCcs Mo JUCUUILIMHE (MOTYJIIO0).

6.1.1. IlepeueHp KOMIETEHIMM € yKa3aHUEM STamnoB HX (OPMUPOBAHUSI B MPOIECCE
OCBOEHHMS 00pa30BaTEIbHON MPOTPAMMBI.

B pesyapTare OCBOGHMSI JUCHMIUIMHBI  (MOAyJsi)  (opMHpYIOTCS — CIEayIOIIUe
KOMITCTCHIINH

Kon B pe3yJabTarte ocBoeHMs1 00pa30BaTe/bHOI NPOrpaMMbl 00y4ar0IIMiiCs
KOMIeTeHIN U H0JIKeH o01aaTh
11IK-4 Crioco6eH BBITIOTHUTH WHKEeHEpHBIE pacueTl ATC

B npornecce ocBoeHUs 00pa30BaTeIbHOM IPOTPaMMbI JaHHBIC KOMIIETCHIINH, B TOM
YuCja€ MX OTJEIbHbIE KOMIIOHEHTHI, (OPMUPYIOTCS TMO3TAMHO B XOJAE OCBOCHUS
00yYarIMMUMUCS TUCHUIUIMH (MOAYJIeH), MPAKTUK B COOTBETCTBUM C YY€OHBIM TUIAHOM M
KaJleHJapHbIM IpauKoM yuyeOHOro mporecca.



6.1.2. Onucanue noka3atejeil M KpUTepPHEeB OLECHUBAHWS KOMIIETEHIIUIA,
(popMupyemMBIX 10 HTOraM OCBOCHHSI JMCUMINIMHBI (MOAYJIsI), ONMMCAaHHE IIKAJ
OLICHHUBAHMS.

[Toka3zaTenem OICHUBAHUS KOMITCTCHIIMHA Ha Pa3JIMYHBIX 3Tamax uX (OPMHUPOBAHHS
SBIISICTCS.  JIOCTHOKCHUE OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYCHHS TIO
JTUCHUTUIMHE (MOJIYITIO).

@®opMa NPOMEKYTOUYHOM aTTECTANMM: 3a4€ET.

[TpomexyTouHass arrecrauus oOy4aromuxcs B Qopme 3auéra MPOBOJUTCS I10
pe3yJibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB y4eOHOH paOOThI, NMPEAyCMOTPEHHBIX y4E€OHBIM
IUIAHOM TI0 JAHHOW JUCHUIUIMHE (MOIYJII0), HPU 3TOM YUYUTHIBAIOTCS PE3YIbTAaThl
TEKYyLIEr0 KOHTPOJS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLieHKa CTENEHH JOCTHKECHHS
OoOy4aronIMMUCS TJIAHUPYEMBIX pE3yJbTaTOB OOYy4YEHUS MO AUCHUIUIMHE (MOAYJIIO)
MPOBOJIUTCA MPENOJaBaresieM, BEAYIIUM 3aHATHS 0 AUCLHMIUIMHE (MOIYJI0) METOAOM
AKCIEPTHOM oneHKH. [1o uToraMm mpoMeKyTOYHOM aTTecTaliy N0 AUCHUILUIUHE (MOIYIIIO)
BBICTABJISIETCS OLIEHKA «3aYTEHO) WJIU «HE 3aU4TE€HOY.

K nmpomeXyTo4HOM aTTecTaluu JOIMYCKAKTCS TOJBKO CTYACHTBI, BHIIIOJHUBILNE BCE
BHUJIbI y4yeOHOW paloThl, MPEAYyCMOTPEHHbIE pabouell MporpaMMol MO JUCIUIUIMHE
«/lnHaMKKa ¥ IPOYHOCTH MALLIUHY:

IIK-4. Crnoco0eH BHINOJHUTH HH:KeHepHBbIe pacyeTbl ATC.

Kpurepun ouennBanusi

IToka3aTean
He 3auTeno 3auTeHo
3HATh: OO0yyJaroImuiics: AeMOHCTPUPYET MOITHOE OO0yyJaromuiics AeMOHCTPUPYET
OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE JOCTATOYHO IOJHBIE 3HAHUS
TEOPETUYECKUE .
3HAaHUH TEOPETUYECKUX BOIIPOCOB, CBS3AaHHBIX C | TEOPETUYECKUX BOIIPOCOB, CBSI3aHHBIX
BOIIPOCHI,

MNPUMCHCHUCM COBPEMCEHHBIX YHCJICHHBIX C IIPUMCHCHUCM COBPCMCHHBIX

CBSA3AHHBIC C METOI0B MEXAaHUKH JIA aHaInu3a IIPOYHOCTHBLIX U YHUCJIICHHBIX METO0B MEXaHUKH JJIsI

MNPUMECHCHUEM

JTUHAMHAYECKUX XaPaAKTEPUCTUK KOHCTPYKIUI aHayn3a MIPOYHOCTHEIX U

COBPEMEHHBIX -
PAaHCIIOPTHO-TEXHOJIIOTMYECKNX KOMILJIEKCOB. JMHAMWUYECKNX XapaKTEPUCTUK

HHCJICHHBIX KOHCTPYKITUI TPAaHCTIOPTHO-
MCTOJOB TEXHOJIOTUYECKNX KOMILUIEKCOB,
MCXaHMKH JUIA OTIEpUPYET MPUOOPETEHHBIMU 3HAHHUSIMH.
aHaJIM3a
IIPOYHOCTHEBIX
"
JUHAMHAYECKUX




XapaKTEPUCTUK
KOHCTPYKUUH
TPAHCIOPTHO-
TEXHOJIOTHYECKU
X KOMILJIEKCOB.

yMeThb:

OCYIIECTBIISTh
palMOHAJIbHBIN
BEIOOD
pacdeTHBIX
CXeM, KOHEYHO-
AIIEMEHTHBIX
MoJeIIeH, cXxeM
HArpy>XeHus U
3aKpEeTICHAS
npu
HCCJICJOBAHUAX
MPOYHOCTH U
JTUHAMUAYECKUX
XapaKTEPUCTUK
KOHCTPYKUUHN
TPaHCIIOPTHO-
TEXHOJIOI'MYECKHN
X KOMIIJIEKCOB.

OO0yyJaromuiicss He yMeeT WIH B HEIOCTATOTHOM
CTETIEH! yMeeT:

OCYIIECTBIISTH PAIlIOHATBHBIN BEIOOP PacUeTHBIX
CXeM, KOHEUHO-3JIEMEHTHBIX MOJIENICH, CXeM
HarpyK€HUs ¥ 3aKpeIUIeHUs] IPU UCCIEI0BaHUAX
[IPOYHOCTH U TUHAMUYECKUX XapaKTEPUCTUK
KOHCTPYKITUI TPAHCTIOPTHO-TEXHOJIOTHIECKUX
KOMILIEKCOB.

OO0yJaromuiicss AEeMOHCTPUPYET
JOCTaTOYHOE COOTBETCTBUE CJIETYIOLINX
YMEHUI:

OCYILIECTBIISTh PALlMOHAIBHBIN BEIOOD
PacyeTHBIX CXeM, KOHEYHO-3JIEMEHTHBIX
MOJIeNIeH, CXeM HarpyXeHHUs 1
3aKpEIICHUs IPU UCCIIEIOBAHUAX
MPOYHOCTH U JTUHAMHUYECKUX
XapaKTEPUCTUK KOHCTPYKLMH
TPAHCHOPTHO-TEXHOIOTUIECKUX
KOMILIIEKCOB.

OnepupyeT npruoOpeTeHHBIMA
YMCHI/I}IMI/I, HpI/IMCHHCT HX B CI/ITyaHI/IHX
MOBBIIIIEHHON CI0KHOCTH.

BJIAJETh:

HaBBbIKaMH
UCIIOJIb30BAHUS
COBPEMEHHBIX
YHCIICHHBIX
METO/IOB
MEXAHUKH,
OpPHEHTUPOBAaHH
bIMHU Ha
NpUMEHEHHE
KOMITBIOTECPHBIX
HHCTPYMEHTOB,
IS pacyeTa
HAIPsDKEHHO
nepopMUpPOBaHH
OTO COCTOSIHHS

U JUHAMHWYCCKHX

OO0yyJaromuiicst He BIIaJIeeT UM B HEJIOCTATOYHON
CTEIEHHN BJIaJeeT HaBbIKaMH UCIIOIb30BaHUS
COBPEMEHHBIX YHCIIEHHBIX METO/IOB MEXaHHUKH,
OpUEHTUPOBAHHBIMH Ha TTPUMEHEHHUE
KOMITBIOTEPHBIX HHCTPYMEHTOB, IS pacuera
HaANPsHKEHHO 1e(pOPMHUPOBAHHOTO COCTOSHUSL H
MWHAMAYECKHUX XapaKTePUCTUK JeTaliel U y3JI0B
KOHCTPYKITUI TPaHCIIOPTHO-TEXHOJIOTUIECKUX
KOMIIJIEKCOB.

OO0yyaromuiicss B JOCTaTOYHOM 00beMe
BJIaJICET HABLIKAMH HCITOJIH30BAHI
COBPEMEHHBIX YUCIIEHHBIX METOJIOB
MEXaHWUKH, OpPUEHTHPOBAHHBIMH Ha
MPUMEHEHUE KOMITBIOTEPHBIX
WHCTPYMEHTOB, JUIS pacuera
HaNpPsHKEHHO J1e(OpMUPOBAHHOTO
COCTOSIHASL M JUHAMHUYECKUX
XapaKTEePUCTUK JETaleH U y3JIOB
KOHCTPYKIUI TPaHCIIOPTHO-
TEXHOJOTHYECKHUX KOMILIEKCOB.

HpI/IMeHﬂeT MIOJIy4YC€HHBIC HABBIKU B
CUTyalusx MOBBIIICHHOM CJIIOKHOCTH.




XapaKTEePUCTHK
JleTajey U y3/10B
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTUYECKHU
X KOMIIJIEKCOB.

3HATh:

hopmbI
B3aUMO/ICUCTBUS
MIPOTPaMMHOTO
obecreueHus
TPEXMEPHOT'0
MIPOEKTUPOBAHUS
U IIpOorpaMm
METOJIa
KOHCYHBIX
9JIEMEHTOB IIPU
COBMECTHOH
pabore B
COCTaBe
KOJJICKTHBA
HCIIOJIHUTEIICH,
CBSI3aHHOM C
MPOEKTUPOBAH
HEM U
pacYeTHBIM
AHAJIM30M
IPOYHOCTH U
JUHAMHUYECKHUX
XapaKTEPUCTUK
KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTUYECKHN
X KOMIIJICKCOB.

OOyuaromuiicst IEMOHCTPUPYET MOTHOE
OTCYTCTBHE WJIH HEJOCTATOYHOE COOTBETCTBHE
3HaHUHN GOPM B3aNMOICHCTBUS ITPOTPAMMHOTO
o0ecreveHus: TPEXMEPHOT0 TPOSKTUPOBAHUS U
MPOrpaMM METO/1a KOHEUHBIX DJIEMEHTOB TPH
COBMECTHOM paboTe B COCTABE KOJIJICKTUBA
WCTIOJTHUTEJICH, CBA3AHHOW C MPOEKTUPOBAHUEM
U paCUETHBIM aHAITU30M IIPOYHOCTH U
JUHAMHAYECKHUX XapPaAKTEPUCTUK KOHCTPYKITHHA
TPAHCIIOPTHO-TEXHOJIOTUIECKIX KOMILIEKCOB.

OO0y4aronuics 1eMOHCTPUPYET
JIOCTAaTOYHO TOJHbIE 3HAaHUS HOpPM
B3aMMO/ICICTBHS TPOrPAMMHOTO
o0ecreyeHus: TpEXMEPHOTO
HPOSKTUPOBAHUS U IIPOrPaMM METO/Ia
KOHCYHBIX 3JICMCHTOB IIpU COBMECTHOM
paboTe B COCTABE KOJIEKTHBA
HCIIOJIHUTENCH, CBI3aHHOM C
MPOEKTUPOBAHUEM U PACUETHBIM
aHaJM30M IIPOYHOCTH U
JIMHAMUYECKUX XAPAKTEPUCTHUK
KOHCTPYKLHIA TPAHCIIOPTHO-
TCXHOJIOTHYCCKUX KOMIIJICKCOB,
OIepHUpyeT MPUOOPETCHHBIMH 3HAHHUSMH.

yYMeTh:

OCYIIECTBIIATh
00MEH JaHHBEIMU
MEKTY
MPOTpaMMaMHu
TPEXMEPHOTO

OO0yyJaromuics He yMEeT WIH B HEJIOCTATOYHOM
CTEIEHU YMEET:

OCYHICCTBJIATH oOMeH JAaHHBIMH MCXKIY
ImporpaMMaMm TpEXMEPHOTO IPOCKTUPOBAHUA U
ImporpaMm METOJa KOHCYHBIX 3JICMCHTOB IIpU

MMPOCKTUPOBAHNUU U paCYCTHOM aHAJIU3C

OOyyaromuiics AeMOHCTPUPYET
JIOCTaTOYHOE COOTBETCTBHE CIIELYIOIIUX
YMECHUMN:

OCYIIECTBISTE OOMEH JaHHBIMHA MEXKITY
MporpaMmMaMy TPEXMEPHOTO
MIPOEKTUPOBAHUS U IPOTrPAMM METOJA
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IIPOEKTUPOBAHUS
U TIporpamMmm
MeToza
KOHEUYHBIX
3JIEMEHTOB NPHU
IIPOEKTUPOBAH
1507071
pacdyeTHOM
aHaimuse
IIPOYHOCTH U
JUHAMHAYECKUX
XapaKTEPUCTUK
KOHCTPYKUUH
TPaHCIIOPTHO-
TEXHOJIOTHYECKH
X KOMILJIEKCOB.

MIPOYHOCTHU U TUHAMUYECKUX XaPAKTEPUCTUK
KOHCTPYKITUH TPAHCTIOPTHO-TEXHOJIOTUIECKUX
KOMILIEKCOB.

KOHCYHBIX 3JIEMCHTOB IIpHU
[POEKTUPOBAHUU U PACUETHOM
aHAJIN3€ IPOYHOCTU U TUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKLIHMA
TPAHCIIOPTHO-TEXHOJIOTHYCCKHUX
KOMIIJICKCOB.

Omnepupyer nproOpeTeHHBIMH
YMCHHSIMH, IPUMEHSIET UX B CUTYalUsAX
MOBBIIIEHHON CII0XHOCTH.

BJAA€Th:

HaBBIKAMHU
nepenadu
JAHHBIX U3
porpaMm
TPEXMEPHOTO
MIPOEKTUPOBAHUS
B
BBIYUCITUTEIIBHY
10 IPOrpamMmy,
peanu3youlyo
METOJ KOHEYHBIX
3IIEMEHTOB, IS
pacuera
HaNpsHKEHHO
neOpMUPOBaHH
Or0 COCTOSTHHUS U
JTMHAMUYECKUX
XapaKTEePUCTUK
JeTaneil 1 y3J10B
TPaHCHOPTHO-
TEXHOJIOTHYECKH
X KOMIIJIEKCOB.

OOyuaromuiicst He BIaICeT WIH B HEAOCTATOYHOH
CTETEeHHU BJa/ieeT HaBbIKaMU Tepeaauu TaHHBIX U3
MpOrpamMM TPEXMEPHOIO MPOCKTUPOBAHHUS B
BBIUMCIIUTEIBHYIO TPOrpaMMy, PeaTn3yIolyo
METOJ KOHEUHBIX AJIIEMEHTOB, JJI pacuera
HanpsDKEHHO 1e(OPMHUPOBAHHOTO COCTOSIHUS U
JTUHAMHUYECKHX XapaKTepUCTUK JAeTajel u y3/0B
TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB.

OO0yyJaromuiics B JIOCTaTOYHOM 00beMe
BJIaACCT HAaBbIKaMU NIEpEaavdn JaHHbIX U3
IporpaMM TPEXMEPHOTO
IMPOCKTHUPOBAHUA B BBIYUCIUTCIIbBHYIO
IpOrpamMMy, PEaaH3yIONLyI0 METO/
KOHEUYHBIX DJIEMEHTOB, JIJIs pacyera
HaMPsHKEHHO 1e(hOPMUPOBAHHOTO
COCTOSIHUS M JINHAMHUYECKHX
XapaKTePUCTHK JETajIel U y3JI0B
TPaHCIIOPTHO-TEXHOJIOTHIECKHX
KOMILJIEKCOB.

HpI/IMeHﬂeT MOJIy4YCHHBIC HABBIKU B
CUTyalusax MOBBIIIEHHOM CIIOKHOCTH.

DOoHBI OIIEHOYHBIX CPEJICTB MPEICTABICHBI B IPHIIOKEHUH 4 K pabodelt mporpaMme.
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7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecnieYeHne JUCIIUILIUHBI.

a) OCHOBHAas JIUTeparypa:

1. CraposoiitoB, 3.1. ConpoTuBieHrue MarepuaioB [DIEKTPOHHBIN pecypc] : yueol.
— DJekTpoH. AaH. — Mocksa : @uzmariur, 2010. — 384 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/59493.

2. MumenkoB, ['.B. MeTtoag KOHEUYHBIX DJJIEMEHTOB B KYypCE€ CONPOTHBIICHUS
MaTepuanoB [DJeKTpoHHBIA pecypc] : yueb. mocobue / I'.B. Mumenkos, FO.H.
Camorun, B.I1. Ynp-koB. — DnekTpoH. 1aH. — Mocksa : @uszmariaut, 2015, —
472 ¢. — Pexxum gocrtyna: https://e.lanbook.com/book/71992.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

1. Korosnu, A.B. Pemienue 3a1a4 TeOpun ynpyrocTd METOJIOM KOHEYHBIX JIEMEHTOB
[DnexTpoHHBIN pecypc] : yueb. mocooue / A.B. Korouu, 1.B. CrankeBud. —
OnekTpoH. nadH. — Mocksa : MI'TY um. H.D. baymana, 2012. — 106 c. — Pexum
nocTyma: https://e.lanbook.com/book/52244.

2. Temuc, KO.M. Pacuer HanpsskeHHO-AE(HOPMUPOBAHHOTO COCTOSHUS KOHCTPYKITUH
METO-J0M KOHEYHBIX JIEMEHTOB [ DJEKTPOHHBIN pecypc] : yueb.-meToa. mocoodue /
O.M. Te-muc, X.X. A3meToB. — DJIeKTpOoH. AaH. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 51 c. — Pexxum noctyma: https://e.lanbook.com/book/52253.

B) IPOrpaMMHOe o0eclieYeHue U MHTePHeT-Pecypcehl:
[IporpammHoe obecnieueHue:
- yYHUBEpcajgbHas IporpaMMma METOJIa KOHCYHBIX JJIEMEHTOB, MpPUMEHseMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- YHHBEpCaJIbHAs IporpamMma 3-D mpoeKTUpOBaHUsI, IPUMEHIEMasT Ha TIPEITPUATUIX
MaITUHOCTPOCHHUS;
- opucHOE TIpOorpaMMHOE 0OECIICUCHHE.
NuTepHeT-pecypchl HE TPETYCMOTPEHBI.

I') 3JIeKTPOHHO-00pa30oBaTe/IbHbIE PeCypPChl

O0P naxoautcs B pa3zpaboTKe.

8. MarepuajibHO-TeXHHYECKOE O0ecriedeHue TUCIMIIIMHBI.
Komrmbrorepnsiit KJ1acc, OCHAILIEHHBIN KOMIIbIOTEPAMU Cc
YCTaHOBJICHHBIM HEOOXOAMMBIM IMMPOTPAMMHBIM 00€CTICUeHUEM;
AynuTtopusi, 000OpyJOBaHHAs, MPOEKTOPOM M HKPAHOM, Y4YE€OHBIMU CTOJIAMH U
CKaMbsIMH.

9. MeToanyeckue peKOMEHIAIMHU ISl CAMOCTOSITEIbHON PadoThI
CTY/ICHTOB
9.1.1 Tpebosanusn K opopmaenuio 6bINOJIHEHHBIX PACUEHIHBIX 3A0AHUTL 12
9.1 Meroanueckne YKa3aHUs 10 BHINOJHEHUIO U 0()OPMJICHUIO PACYETHBIX 3aJaHUH
Mo IMCHUILINHE «/[MHAMUKA U TPOYHOCTH MAIIIMH))


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

¢ BrmonHeHHOE pacueTHOE 3aJaHue JTOHKHO OBITh odopMIIeHO Ha JmcTax (popmara
A4 co creayomuMu TMOJISAMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmm.
e JlpaBoe - 15 mmMm.
e Hmxnaee - 15 Mm.

e BhINOJIHEHHOE pacyeTHOE 3aJaHUE JOJDKHO MMETh TUTYJIbHBIM  JucT. Ilpumep
oopMIICHUSI TUTYJIBLHOTO JINCTA TOKa3aH B TMPHUJIOKEHUMU.

e BBINOJHEHHOE PACUETHOE 33/IaHUE JIOJKHO COAEPKATh CIIEAYIOIIUE Pa3deibl:

Conepxanue.

BBenenue.

OCHOBHAsI 4acTk.

3aKItOUYCHHE.

COucok MCHOJIb30BaHHON JIMTEPATYPHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTEIBHOM YacCThIO OTYETA).

e CrpaHulbl OTYETa JOJDKHBI OBITH NPOHYMEpoBaHbl. Hymeparus HauuMHaeTcs CoO
BTOpOM cTpaHuupl. Ha TUTYIbHOM JMCTE HOMEp CTpPAHULE HE IPOCTABISACTCA.

e B OCHOBHOWM 4YacTH HaxXOJATCS BCE IPOHYMEPOBAHHBIE TIJaBbl, maparpadbl U
nojmnaparpadsi.

Hymepanus maparpadgoB u noamnaparpadoB MpOU3BOIATCS CIACAYIOMIUM
obpazom:

o IlepBas nudpa oOo3HAYaEeT HOMEp TJIABHI.

e Bropas mudpa - nopaakosslii Homep naparpada.

e Tperbs mudppa - NOPAAKOBBIH HOMeEp moanaparpada.
Hanpumep, naparpad 2 u noxamaparpad 5 maparpada 2 rinaBsl 3:

e III Onucanue pacyeTHOI cXeMbl

e 3.2 I'paHMYHBbIC YCJIOBUS

e 3.2.5 I'panu4HbBIC YCJTOBHUA 0 NePEeMELLICHUAM

Hymepanusi pucyHKOB MpPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e [IlepBas nudpa obGo3HAUaeT HOMEP TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEpP pPHUCYHKa B IjaBe.

Hanpumep, pucyHOK B TJIaBe 3, UMEIOIIMN TOPSAKOBBIM HOMep 11:

e Puc.3.11. /InanoroBoe OKHO BBOJA MCXOJHBLIX JaHHBIX
Touka B KOHIIE Ha3BaHUWs TJIaBbl, maparpada, moamaparpada U puUCyHKa HE
ctaBuTcsa. Ha3Banue ri1aBbl MUIIETCS 3arJIaBHBIMU MMOTYKUPHBIME OykBamu. HazBanus
naparpadoB u noamaparpadoB MUITYTCS CTPOYHBIMU MOy KUPHBIMH OyKBamHu, 3a
MCKIIFOUCHHUEM TepBOM OYKBBI, 3ariaBHOM. [lonmaparpadst MOTyT OBITH BBIICIICHbI
KYPCHBOM.
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e Hywmepamusi HCIOJIB30BAHHON JHUTEpATyphl MNPOU3BOAMTCA JIMOO B andaBUTHOM
nopsJiKe, MO0 MO0 MEPE CCHUIOK HAa HEE B TEKCTE KypCOBOM pabOTHI.

[Tpumepsl opopMIIECHUSI JTUTEPATYPHI.

Kaurn:

e bunepman B.JI. — Teopus mexannueckux xonebanuii. — M.: Beicm. mkoma, 1980. —

408 c.

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

e bopucos 10.C., bnarosemenckuii F0.H., [Imutpuuenko C.C., ITankpatoB H.M.
AHanu3 NpUMEHUMOCTH ypaBHEHUH U HccaeaoBanne (opMbl KPUBOHM YCTAIOCTH //
3aBojckas maboparopus. Jlmarnoctuka matepuanos, Nel0, 2000. C. 41-52.

e 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.

9.1.2 TpeGoBaHuUs K COIEPKAHUIO PA3/1€JI0B BbINOJHEHHBIX PACYETHBIX 321aHUI
1. B conep:xaHum 10JKHBI OBITh MpEJCTaBICHb Ha3BaHMs BCeX TJaB, naparpadoB u
nojnaparpadoB ¢ yka3aHHEM HOMEPOB HAudalbHBIX CTPAaHMII.

2. Bo BBegeHMH OOOCHOBBIBAETCS  aKTyalbHOCTh M  CTABUTCS  1eJb  PabOoTHI,
NEPEUYUCIISIOTCS pellaeMble 3aaud M JAeTCsl KpaTKOE COACpP)KAHME BCEX IJIaB.
JUisi  KypcOBOTO MPOEKTa, COAEPKALIEr0 KOHKPETHBIE 3aJlayd, JAeTCsi IOCTaHOBKa

3a1ad4.

TeopeTudeckasi paboTa MOKET HOCUTh OMUCATENbHBIA WU METOANYECCKUIMA

XapakTep.

3. B ocHOBHOH 4YacTM TOJAPOOHO ONMUCHIBAETCS MOCIEAOBATEILHOCTh PEIICHUS 3a1a4H.
Ilpumepnwiii I1aH OCHOBHOM YacCTH

IToctanoBka 3amaun. CBeneHusi 00 OOBEKTE MCCIIENOBAHUS W 00JaCTH
MAIIMHOCTPOECHHUS.

Teoperndeckre OCHOBBI PELICHUS 3a7a4H, UCTIOJIb3YEMbIEC AJITOPUTMBI.
Onucanue nporpaMMHOT0 00ecreueHust

HcxonHble TaHHbBIE, ONIMCAHUE PACYETHON CXEMBI.

Xapakrepuctuku moaenun MKD. KonnuecTBo 37€MEHTOB, y3JI0B, CTENEHEN
CBOOO/IEI.

OnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

Nudopmarius 00 ycnoBUsIX 3aKpEIUICHHUS U HarpY>KECHHUS.

[TocnemoBareabHOCTh (OPMHPOBAHUS MOJCIH CPEICTBAMHM IIPOrPaMMBbI
MKD, 0co0€HHOCTH TOATOTOBKHA MOIEIH.

Nudopmarus o mporiecce penieHus 3a1a4uu.
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e (BeneHus 0 KOMIBIOTEpE, XapakTepucTukax nporpaMmmsl MKD (Ha3zBanue,
BEpCHs, BO3MOXHOCTH), HEOOXOIMMBIX BBIYUCIUTEIBHBIX peECcypcax,
BPEMEHU PEIICHUS.

e AHaiu3 pe3yJbTaTOB pacueTOB.

4. B 3akJIl0YeHHM JacTCS KpaTKas OICHKA W OCHOBHBIC BBIBOJBI BBITIOJTHCHHON
paboTHI.

5. B npuiioskenune BEIHOCUTCS MH(OPMALIMOHHBIA MaTepual, He TPeOYIOIUi JeTalTbHOTO
paccMOTpEHMsI B OCHOBHOM 4acTu (Hampumep, TabnuLbl, rpadpuku, pucyHKH, JUCTUHTU
mporpaMM M T.I1.)

9.1.3 TpeGoBaHusI K BHINOJIHEHUIO PACYETHBIX 3aJaHUM

1. PacueTtHoe 3aanue MOKHO OBITH OQOPMIIEHO COIJIACHO TPeOOBaHMSIM yKa3aHHBIM
BBIIIIE.

2. CopaepskaHue pacuyeTHOTO 3aJaHUS JIOJDKHO COOTBETCTBOBATH IEPEUYHCICHHBIM BBIIIE
TpeOOBAHUSIM.

3. PacueTHoe 3a1aHue JODKHO OBITH CHAHO 3a JBE HEAETH J0 OKOHYAHHS CeMecTpa.

[Iporpamma coctaBieHa B cooTBercTBUM ¢ DenepanbHBIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHMUS M YYEOHBIM IUIAHOM TIO
HarnpaBiieHnto noarotoBku  23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJOTHUYECKHUE
cpenctBay (mpodunb « CHOPTHUBHBIC TPAHCIIOPTHBIE CPEIICTBAN).

IIporpamMmmy cocTaBH.I: /// "y

/ A
CT. IIpeIl. Qg / M.H.JlykbsiHOB/
CorunacoBano:

3aBenytouuii kadenpoit

npodeccop, 1.T.H. /Kennep A.B./

15
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IIpunoxenue 1

CTpykTypa U cojep:KaHue QTMCHUIINHBI «/[MHAMUKA U IPOYHOCTH MALIMH
IoaroroBka nH:keHepoB no HanpapjaeHnio 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY
(mpoduib: CiopTUBHBIE TPAHCIIOPTHBIE CPEICTBA).

Pa3nen Buabl yuedHoii padoThl, Buasbl camocrosiTe/ibHON padoThI DopMbI
= = § BKJIIOYAsl CAMOCTOSITEJIbHYI0 CTY/ICHTOB aTTecTalluu
§ % 2 padoTy CTY/IEHTOB U
Sl = § TPY/0€MKOCTb B Yacax
J | I/C | JIad. | CPC | KCP | K.P. | K.II. | PI'P | Pegep. | K/p 9 3

Tema 1. Beeoenue. 7 1-2 2 2 4

Tema 2. Buowvl npedenvnozo cocmoanusn | 7 3-6 4 4 6

Hecyuwux cucmem Mawun u Kpumepuu

OUEeHKU NPOYHOCHU.

Tema 3. Memoowt onpedenenusn 7 7-8 2 2 4

HAzpy30K 0214 pacuema HA RPOYHOCHMb

Hecywux cucmem agmomooune u

mpaKmopos.

Tema 4. Cnocodvl modenupoganusn 7 9-10 2 2 4

KOHCMPYKUUIL pam U Ky30806

asmomoouneil u mpaKmopog ons

pacuema HaAnPANCEHHO-

0eopmuposannozo cocmoanusa u

OUEeHKU NPOYHOCHU.

Tema 5. Ocobennocmu pacuema na 7 11-12 | 2 2 4

HPOYHOCHIL CEAPHBIX KOHCMPYKYULIL.

Tema 6. Koncmpykmopcko- 7 13-14 | 2 2 4

mexHo102u1ecKue Memoosl

nO8bILEHUA NPOYUHOCIU CEAPHBIX

KOHCMPYKUYUIl.

16
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Tema 7. Budpozawjuma koncmpyKkyuii 15-16 | 2 2 4

MawiuH.

Tema 8. Yoapozawyuma koncmpykyuii 17-18 | 2 2 6

HA3eMHBIX MPAHCROPHIHBIX CPEOCH 8.

Hroro 18 | 18 36 3

17
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[Ipunoxenue 2 k
paboueii mporpamme

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHNS
POCCHIMCKOM ®EJEPALINN
®EJIEPAJIBHOE I'OCYTAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE
YUPEXJIEHUE BBICLIIET'O OBPA3OBAHNS
«MOCKOBCKHUH MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpagnenue noarotoBku: 23.05.01 «Ha3zemMHble TPAHCTIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa» (mpodpuib: CiopTUBHbIE TPAHCIIOPTHBIE CPEICTBA).
®dopma oOydeHus: OUHas
Bun npodeccuonansnoit gestenbHoctu: (B coorBercTBun ¢ @I'OC BO)

®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCHUTJINHE
«I[I/IHaMI/IKa H NIPOIYHOCTDb MAILIITUH))

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB
2. OnucaHue OLEHOYHBIX CPEICTB

Cocmasumens:
Jlykvsanos M.H.

Mocksa, 2023 roa
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IIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIUI

19

Tabmuma 1

OCYILECTBIISITh PALMOHAIBHBIN BEIOOD
PacueTHBIX CXeM, KOHEYHO-3JIEMEHTHBIX
MOJEJIEN, CXEM HarpyXeHUs U
3aKpEeTJICHNS MTPH UCCIIEJOBAHUIX
MPOYHOCTU U JUHAMUYECKUX
XapaKTEpPUCTUK KOHCTPYKLUI
TPAHCIIOPTHO-TEXHOJOTUYECKUX

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss | @opma CreneHnn ypoBHeil 0CBOEHHUS
NH- D®OPMYJINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHLUIA
JIEKC KA s ro
KOMIIETEHIUIl |CpeAcTBa
IMIK-4 |CriocoOcH BBHITIONIHUTE  BHATH: CamocTosi- YO ba30Bblil ypOBeHb:
MH>XEHEPHBIC PACUEThI ® TEOPETUYECKHE BOMPOCHI, CBA3aHHBIE C TeJIbHAsA 3 - CIIOCOOCH T10]] PYKOBOZACTBOM HAaCTaBHHKA
IATC HNPUMEHEHHEM COBPEMEHHBIX YHUCICHHBIX [paboTa, MPUMCHATH COBPCMCHHBIC MCTObI
METOJIOB MEXaHUKH JJIsl aHAJIn3a EeKIHH, MCCIIETOBAHUS JUHAMUKHA U IPOYHOCTH
MPOYHOCTHBIX U ;[HHaMquCKZIX PaKTUYECK KOHCTPYKLUI TPaHCIIOPTHO-
XapaKTEPUCTUK KOHCTPYKIHU e 3aHATUS TEXHOJIOTMYCCKUX KOMILICKCOB; IPUMCHATH
TPaHCIOPTHO-TEXHOJIOT'MYECKUX Tp66yeMI>IC KPUTEPHU ITPOUYHOCTHU C YUETOM
KOMIIIEKCOB. 0coOEHHOCTEH KOHCTPYKIMH TPaHCIIOPTHO-
e (hopMBI B3aUMOJECHCTBHS MTPOTPAMMHOTO [TEXHOJIOTUYECKUX KOMILIEKCOB.
obecrnedeHus: TpeXMEepPHOTO - CITOCOOCH 0T PYKOBOJICTBOM HACTaBHHKA
IIPOCKTUPOBAHUA U IIPOTpaMM METOJa IBBITIOJIHATH B KOJUIEKTUBE IMPOCKTHBIC pa6OTBI
KOHEYHBIX 3JIEMEHTOB IPU COBMECTHOMN 110 CO3JJaHUI0 KOHCTPYKIIMI TPaHCTIOPTHO-
pa60Te B COCTAaB€ KOJIJICKTHBa TCXHOJIOIT'NMYCCKHUX KOMIIJICKCOB, BBIIIOJIHATH
HCITOJTHUTENICH, CBI3aHHOM C MCCIEIOBAHNUSA JUHAMUKHN U IIPOYHOCTH
IIPOEKTUPOBAHUEM U PACUYCTHBIM KOHCTPYKLMI TPaHCIIOPTHO-
AHAJIM30M IMPOYHOCTU U JUHAMHWYCCKUX TCXHOJOI'MYCCKNUX KOMIIJIICKCOB.
XapaKTEPUCTUK KOHCTPYKLUN
TPAHCIIOPTHO-TECXHOJIOTUYICCKUX BOCHpOI/ISBOZ[CTBO MMOJTY4YCHHBIX 3HAHUM B
KOMIIJIEKCOB XOJA€ TCKYHICTO KOHTPOJIA.
YMeTh: IloBBILICHHBIH YPOBEHD:

- CIIOCOOCH CaMOCTOATENIFHO IPUMEHATH
COBPEMEHHBIE METOIBl MCCIEIOBaHUSA
MUHAMUKA W TPOYHOCTH KOHCTPYKIMH
TPaHCIIOPTHO-TEXHOJIOTHYECKUX

KOMILIEKCOB; MIPUMEHSATh Tpebyembie
KpUTEpHU MIPOYHOCTH c Y4eTOM

0cOOEHHOCTEH KOHCTPYKLMH TPaHCIOPTHO-
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KOMIIJICKCOB.

OCYIIECTBIATH 00MeH TaHHBIMU MEXIYy
IIPOrPaMMaMH TPEXMEPHOTO
MPOCKTUPOBAHUA U ITPOrpaMM METO1a
KOHCYHBIX 3JICMCHTOB IIpU
MIPOSKTUPOBAHUH U PACYCTHOM
aHaJIM3€ IPOYHOCTH U JTUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKLIUI
TPAHCIOPTHO-TEXHOJIOTHUCCKUX
KOMILIJICKCOB.

BJIAAETh:

HaBbIKaMHU UCIIOJIb30BaHUSA COBPEMCHHBIX
YHUCJICHHBIX MECTOJ0B MCXaHNKU,
OPHUEHTUPOBAHHLIMU Ha IIPUMEHEHHUE
KOMIIBIOTEPHBIX HHCTPYMEHTOB, IS
pacueTa HanpspKeHHO 1e(OpMUPOBAHHOTO
COCTOsHHA U JTUMHAMHNYCCKUX
XapaKTePUCTUK AETallel U y3/10B
KOHCTPYKUUHI TPaHCIIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB.
HaBbIKaMU NIepcaavdn 1aHHbIX U3
[IPOTrpaMM TPEXMEPHOI'O IPOESKTUPOBAHHUS
B BBIYUCJIUTENIBHYIO IIPOTPAMMY,
peanu3yoLIyI0 METOL KOHEUHBIX
3JIEMEHTOB, IJIs1 pacueTa HalpspKEHHO
1e(OpPMUPOBAHHOT'O COCTOSHUS U
JUHAMUYECKHUX XapaKTEPUCTUK AETANIEH U
Y3JI0B TPaHCIIOPTHO-TEXHOJIOTHIECKUX
KOMIIJICKCOB

TEXHOJIOTMUYECKUX KOMILJICKCOB.
- CIOCOOEH BBINIOJNHATE B  KOJJIEKTHUBE
BETYIIYIO poJib npu BBITIOJIHCHUU
MPOEKTHBIX pabot o CO3/1aHHUIO
KOHCTPYKLUI TPaHCIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB; BEITIOTHSTH
MCCIIENOBAaHUS OUHAMUKU U IIPOYHOCTHU
KOHCTPYKLUI TPaHCIOPTHO-
TEXHOJOTHYECKUX KOMIUIEKCOB

20
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IIpunoxenue 3
K paboueii nporpamme

IlepedyeHb O1LIEHOYHBIX CPEICTB MO AMCHUIIMHE
«J_II/IHaMI/IKa ) | HpO‘IHOCTB MAaIlIuH»

HaumenoBanue [IpencraBnenue
No Kpatkast xapakTepucTuka OleHOYHOTO
OLIEHOYHOTO OLIEHOYHOTI'O CPE/ICTBA B
oC cpencTBa
Cpe/icTBa dOC
CpelncTBO  KOHTpOJIS, OpPraHM30BaHHOE  Kak
N crienManbHas Oecena Me1arorn4ecKoro
VYeTHBIH opoc
1 COBeCEIOBAHIE paboTHHKA C O0yJarOIIMMCS Ha TEMBI, CBA3aHHBIC Bompocsr o
(VO) ’ C M3y4aeMoil AMCUIHIUIMHOMN, ¥ PacCYMTaHHOE HA |TeMaM/pa3ziesiaM TUCIUTLTAHBI

BhISICHEHHE 00beMa 3HaHWH 0O0ydaromerocss mo
OTpeZieIeHHOMY pa3fiely, TeMe, podieMe H T.11.

®axynsrer TPAHCITOPTHBIN, kadenpa «HazeMHbIe TPaHCTIOPTHEIE CPEICTBA»
JucuurimHa - JJuHaMiKa ¥ IPOYHOCTh MAIIIUH

Hanpasnenue -23.05.01 «HazemHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBA»
(ITlpoduns: COpTUBHBIE TPAHCTIOPTHBIEC CPEICTBA).

Bonpocs! 1j151 KOHTPOJIA 3HAHU (BONPOCHI K 3a4€TY)

1. O630p TUIOB HECYIIUX CHCTEM MOOWJIBHBIX MAaIllMH, KaK OO0BbeKTa JJIs
aHaJu3a HaIpPsHDKEHHO-1€(OPMHUPOBAHHOIO  COCTOSIHUS, JAMHAMUYECKUX
XapaKTEPUCTHUK U OLEHKH IPOYHOCTH.

2. ComocraBleHUE THIMYHBIX PACYETHBIX MOJENEH, BHJIOB HArpyXeHUs,
Meton0B uccienoBanns HAC u KpuTEpUEB OLEHKM ITPOYHOCTH PEATBHBIX
HECYIIMX KOHCTPYKIUI aBTOMOOMIIEN U TPAKTOPOB C PACYETHBIMHU CXEMaMHU,
BUJIAaMM Harpy3ok, mertomamu pacueta HJIC wu kpuTepusiMu OLEHKH
MMPOYHOCTH, M3Y4a€MBIMH CTyJE€HTAMH B KypCc€  COIPOTHBIICHMS
MaTepHuaoB.

3. OcHoBHbIE HampaByieHUs1 padOT MO 00ECIEYEHHUIO IPOYHOCTH KYy30BOB U pam
aBTOMOOUJIEH U TPAKTOPOB.

4. Buapl mpenesbHOrO COCTOSHHMSI HECYIIMX CHUCTEM MAallMH W KPUTEPHUH
OLICHKH IPOYHOCTH.

5. 1IpOYHOCTH MpU CTATUYECKOM HATPYKEHUU. | UITOTE3bI IPOUYHOCTH.

6. [lonsTre 06 yCTanoCTHOM MPOYHOCTH.

7. KpuBas ycTanocTty.

8. YpaBHEHUE KpUBOH yCTAJIOCTH B CTENEHHOU opMme.

9. Manouukiosas, MHOTOITUKIIOBAS yCTaJOCTh, HEOIpAaHUYEHHAs
JOJITOBEYHOCTb.

10.KoadpdunrentT acumMMeTpun UK.
11.Ilpeaen BBIHOCAWMBOCTH OOpaslia MpU CUMMETpUYHOM 1ukie. I[Ipegen
BBIHOCJIMBOCTH JI€TaJIH.
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12.®akTopel, BIUSIONIME HA W3MEHEHHE Mpeaeia BBIHOCIMBOCTU AETANHU IO
OTHOUIEHUIO K MpEJIeTy BEIHOCIMBOCTH 00pasiia.

13.Bnusgane  acUMMETpUHM  LUMKJIA  HAarpy>kKeHUss Ha  XapaKTEPHUCTUKU
CONPOTHUBJIEHUS YCTAJIOCTH.

14.Inarpamma npeaenbHbIX aMILIUTY/I.

15.KoaddurireHT 3amaca mpoIHOCTH TTO KPUTEPUIO COMTPOTHUBIICHHSI YCTATOCTH.

16.HakoruieHne NOBpPEXIEHUH B KOHCTPYKIMHU. ['HMmore3a JIMHEHMHOrO
CYMMHPOBaHUS IOBPEKICHUN.

17.Pacuer QOJTOBEYHOCTH AETAIU C HMCIOJB30BAHUEM THMIIOTE3Bl JTUHEHHOIO
CYMMUPOBAHHUS TOBPEXKACHUM.

18.PacueTbl KOHCTPYKIHI Ha YCTAIIOCTHYIO IPOYHOCTb.

19.1IpenenbHbIE COCTOAHUS IPU IOTEPE YCTOMUYUBOCTH.

20.ITpenenpHbIE COCTOSIHUS MO KPUTEPHUAM U3HOCA, KOPPO3HUH.

21.Metoapl omnpeneneHuss Harpy3ok sl pacdyera Ha IPOYHOCTh HECYIIHX
CUCTEM aBTOMOOMJIEH U TPAKTOPOB

22. TunuuHble  HaumOoOJiee  TSDKENbIE  PEXKUMBI  HArPYKEHHsS  HECYIIUX
KOHCTPYKIMI MOOMJIbHBIX MAILIMH MTPH 3KCIUTyaTalUH.

23.VcnplTaHnst MAlIUH Ul UCCIEA0BAHUS HATPY30YHBIX PEKUMOB.

24.Kos(ppunueHT HeperyasipHOCTH CIIy4aiHOTO Mpoliecca HapTyKEHUs.

25.Meroapl cXeMaTU3alyy CIy4YalHbIX IPOLIECCOB HATPYKEHHUS.

26.MeToapl cxeMaTu3alui — MaKCUMyMOB, MUHMYMOB.

27.Metoa cxemMaTu3aluu - 3KCTPEMYMOB.

28.Metoa cxemaTu3aluuy — OJHONApPaMETPUIECKUN METO/ pa3MaxoB.

29.Meton cxemaTH3aluuy — IByXIapaMeTpUIECKUl METO pa3MaxoB.

30.Metoa cxemaTu3aluu - NoJHBIX UKIOB JIMutpruuenko C.C..

31.MeTo cxemMaTH3aliH - IIOTOKA IO

32.01eHKa TPOYHOCTH HECYIIMX KOHCTPYKIIMH MOOWJIBHBIX MAIIUH MpHU
CIIy4alHBIX Harpy3Kax.

33.CriocoObl MOAENMpPOBaHUs KOHCTPYKIIMH paM M Ky30BOB aBTOMOOUJIEH U
TPaKTOPOB JJIA pacuera HanpsHKEeHHO-Ae()OPMHUPOBAHHOIO COCTOSIHUS U
OLICHKU MTPOYHOCTH.

34.Bubl pacueTHBIX CXEM HECYIIUX CUCTEM MOOUJIbHBIX MaIIWH.

35.0co0eHHOCTH MOJEIUPOBAHUS 3JIEMEHTOB M Y3JIOB HECYIIUX CHUCTEM
MOOUMJIBHBIX MallIUH.

36.0co0EHHOCTH paCUYETHBIX CXEM HECYIIUX CHCTEM MOOMJIBHBIX MallluH (Ha
puMepe Ky30Ba aBTOMOOUJISI) M CTIOCOOBI MOICTIUPOBAHUS.

37.AccneqoBaHrue  KOHIIEHTpAlMd HANpsOKEHUH B DJIEMEHTax  Ky30Ba
aBTOMOOMJISL C IOMOIIIbIO METOa KOHEYHBIX 3JIEMEHTOB.

38.0OcHOBHBIE ATaIbl BBHITOJIHEHUS! PAaCYETHOTO aHaIM3a Ky30BOB aBTOMOOWJIEH
METOJI0M KOHEUYHBIX 3JIEMEHTOB.

39.1lorpemtHOCTH TpPU pacyeTax METOJAOM KOHEYHBIX SJIEMEHTOB HECYIIHNX
KOHCTPYKIIMH MOOUJIbHBIX MaIlIUH.
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40.ITpeumyniecTBa M HEJOCTATKM PACUETHBIX IMOJIXOJ0B NpHU OOECICUEHHUH
IPOYHOCTH HECYIIUX CUCTEM MOOMIBHBIX MAIIUH.

41.11yTu MOBBILICHUSI TOYHOCTH KOHEYHO- SJIEMEHTHOTO aHAJIN3a HAIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIUNA aBTOMOOMIIEH U TPAKTOPOB.

42.0Oco0eHHOCTH pacyeTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKLUU.

43.Tunbl CBapHbIX COCIMHEHUN U UX CBOMCTBA.

44 IlpenenbHble COCTOSIHUS CBAPHBIX COETMHEHHM.

45.KoHIleHTpalsi HampsKEHWd B CBApHBIX COEAUMHEHUSAX.  McnblTaHus
CBAPHBIX COCIMHEHUM.

46.MeToapl pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKUUNA. OCOOEHHOCTH
pacuera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUM.

47.0co0E€HHOCTH MOJICTUPOBAHMS CBAPHBIX Y3JI0B HECYIIIUX CHUCTEM.

48.KOHLIEHTpalMsi HANpsDKEHUHM B CBAPHBIX  KOHCTPYKIUSIX  Ky30BOB
aBTOMOOUIIEH.

49.1lpnunHbpl  NOABIEHUA  YCTAJOCTHBIX  NOBPEXKIACHUNA B CBAPHBIX
KOHCTPYKITUSIX.

50.KOHCTPYKTOPCKO-TEXHOJIOTUYECKUE  METOABl  TOBBIIMIEHUA  MPOYHOCTH
CBAPHBIX KOHCTPYKIINM.

51.1IpaBuna KOHCTPYUPOBAHUSI CBAPHBIX Y3JIOB HECYIIUX CHUCTEM MOOMIIbHBIX
MAIIIUH C YIY4YIIEHHBIMU XapaKTEPUCTUKAMU TPOYHOCTH.

52.TexHOMOTHYECKME MEPHI OBBIIEHUS IPOYHOCTH CBAPHBIX KOHCTPYKIIHAM.

53.Bubpo3aiura KOHCTPYKIIMI MaIlIKH.

54.BubGpou3oisaiiys KOHCTPYKITHH.

55./luHamuyeckoe raieHue KojieOaHnui.

56.Konebanus Bpamaromuxcs BajioB. PacueT xonedaHuii B TPaHCMUCCHSIX.

57.Y napo3ammra KOHCTPYKIIMH Ha3€MHBIX TPAHCIIOPTHBIX CPEACTB.

58.CBOICTBO MaCCUBHOM 0€30MaCHOCTH KOHCTPYKITUHU Ky30Ba.

59.1IpOoYHOCTH KOHCTPYKIIMHU Ky30Ba IIPU yIAPHOM HATPyKEHUU.

60.ITocranoBKa  3aJaud  MOJEJIMPOBAHUS  ABAPUMHOTO  CTOJKHOBEHUSA
TPAHCIIOPTHBIX CPEJICTB.

61.0OCHOBHBIE TOHATHUS METOAA KOHEUHBIX 3JIEMEHTOB. COBPEMEHHOE
nporpammHoe obOecnieuenue. [lociaenoBarenbHOCTh pelIeHrs 3a1a4
METO/I0OM KOHEUYHBIX JIEMEHTOB.

62.Koneunslii a5ieMeHT (onpenesienne). Y316l KOHEUHOTO 3JIEMEHTA
(ompenenenne). CrerneHu cBOOOIBI KOHEYHOTO dJIEMEHTa (OIpeAeIICHHE).
OyHK1MU (HOPMBI KOHEUHOTO dJIEMEHTA (OTpeIeTICHUE).

63.CTpyKTypa COBPEMEHHBIX MPOrPAMMHBIX KOMILIEKCOB METO]a KOHEUHBIX
AJIIEMEHTOB.

64.Haznauenue u QyHKITMU TpenpoIieccopa B mporpaMmmMax MeTo1a KOHEYHBIX
AJIIEMEHTOB.

65.Ha3nauenue v pyHKIUU pemiaTesns B IporpaMmax MeToa KOHEUHBIX
DJIEMEHTOB.
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66.Ha3znauenue u (pyHKIMU NOCTIPOLIECCOpA B pOrpaMmax MeToJ1a KOHEUHbIX
AJIEMEHTOB.

67.Hanpsokenus u nepopmannu (MOHATHSA, €AMHUALIBI UI3MEPEHU). BripaxeHus
nedopmanuii uepes nepemerieHus. JINHeHbIe COOTHOIICHUS MEXKTY
HANPSDKEHUSMU U 1epopMarusiMu.

68.IlorpemHOCTH NP BBIIOJHEHUN PACYETOB METOJOM KOHEUHBIX 3JIEMEHTOB.
CriocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAIN3a HAIIPSKEHHO-
nehopMUPOBAHHOTO COCTOSTHUS B 3aadax MKD.

69.0co0eHHOCTH PACUETHBIX CXEM M KOHEUHO-3JIEMEHTHBIX MOJIEJIEH IeTalle,
Y3JI0B U KOHCTPYKIUI aBTOMOOMIIEH 1 TpakTOpoB. OCHOBHBIE ITPUEMBI U
CIIOCOOBI MOJEIMPOBAHMS IETAJIEH, Y3JI0B M KOHCTPYKIIMM aBTOMOOUIIEH U
TPaKTOPOB METOZOM KOHEUYHBIX 3JIEMEHTOB.

70.11yTy NOBBILIEHNS] TOYHOCTH BBIIIOJIHAEMOIO METOJOM KOHEYHBIX
3JIEMEHTOB PAaCYETHOI'0 aHAJIW3a HAIPSHKEHHO-1€()OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUW aBTOMOOMIIEN U TPAKTOPOB.
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