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1 Heau 1 3aga4m AMCHUILIMHBI

1.1 Ieap AMCHUNJINHBI

Llenpro n3yyeHus: AUCLHUIUIMHBI «/{MHaMHKa U IPOYHOCTh MALIMHY SIBJISIETCS:

— (opMupoBaHUE 3HAHUM O MeToAax O00ECNeYeHHUs MPOYHOCTH KOHCTPYKIIMMA
aBTOMOOWJIE M TPAKTOPOB, METOAAaX COBEPIICHCTBOBAHUS UX JUHAMHYECKHX
XapaKTEpUCTUK, MOJIyYEeHHE HABBIKOB pa3pabOTKU M OCYILECTBICHHUS MEPONPHUATUH IO
NOBBIIICHUIO TPOYHOCTH HECYIIUX KOHCTPYKUMU TPAHCIOPTHO-TEXHOJIOTMUYECKUX
CPEJICTB;

- MOJATOTOBKA CTYIECHTOB K AESTEIBHOCTH B COOTBETCTBUU C KBAIM(PUKAIMOHHOU
XapakTEpUCTUKOM  crenuanucrta 1o  cnenuaipbHoctn  23.05.01  «HaszemHsble
TPAHCIIOPTHO-TEXHOJIOTMUECKHE cpeAcTBa» (Tpoduib: CHOPTUBHBIE TPAHCIOPTHHIE
Cpe/ICTBA).

1.2 3agauy AUCHUIIIMHBI

3aayamMy TUCUUIUTMHBI «/[luHaMUKa U IPOYHOCTH MAIIMHY SBJISIOTCS:

- U3yYEHHE CHEIHUalIbHBIX BOINPOCOB JAMHAMUKM W MPOYHOCTH KOHCTPYKIIMMA
aBTOMOOMJIEH U TPAKTOPOB, 3HAKOMCTBO C METOJIaMH MOJyYEeHUsI HArpy30K JJI pacuera
Ha IPOYHOCTh HECYIIMX CUCTEM MAalIUuH, U3yYEHHE KPUTEPUEB OLICHKUA IPOYHOCTH,
OCBOCHME METOAMK pacdyera W NPOCKTHPOBAaHUS Ha OCHOBE COBPEMEHHOIO
OPOrpaMMHOIO OOECHEUEHUs MOJAEIUPOBAHUS JIMHAMUYECKUX XapaKTEPUCTUK U
pacueTa HanpsKeHHO-/1€(OPMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKIUIA.

- O3HAKOMJICHHME CTYIEHTOB C 3KCHEPHUMEHTAIbHBIMH U PACYETHBIMU METOIAMH,
UCIIOJIb3YEMBIMU TP OOECIIEYEHUH NPOYHOCTH KOHCTPYKLHMH, B YAaCTHOCTH, C
pacyeTHBIMU TOAXOJaMU HAa OCHOBE METOJIa KOHEYHBIX 3JIEMEHTOB JJI MCCIIEHOBAHUS
HaNpsHKEHHO-1ePOPMHUPOBAHHOTO JI€TAJICH U y3J0B aBTOMOOUIIEH 1 TPAKTOPOB.

- 3HAKOMCTBO C OCHOBaMH Pac4€THOI0 MOJEIUPOBAHNS KOHCTPYKIIMI MOOMIBHBIX
MallMH C HCIOJb30BAaHUEM OJIHOM M3 YHMBEPCAIbHBIX MPOrpaMM METO/Ia KOHEYHBIX
AJIEMEHTOB M OJIHOM M3 YHUBEPCAIbHBIX IPOrPAMM TPEXMEPHOIO aBTOMATU3HUPOBAHHOTO
IPOEKTUPOBAHUS.

1. MecTto AUCHUIVIMHBI B CTPYKTYpe OCHOBHBIX 00pa3oBaTeIbHbIX
nporpamm (OOII)

JucuumimHa «/lnHamMuka 1 IpOYHOCTh MAallluH» OTHOCUTCS K BAPUATUBHOM YaCTH
b1.2, 6moka b1, mpodeccuonanproro mukima OOIl mo cnenumanbHOCTH 23.05.01
«HazemHBIE TpaHCIOPTHO-TEXHOJIOTHYECKUE cpeAcTBa» (mpoduiab: CIOpTUBHBIC
TPAHCIIOPTHBIC CPEIACTBA).

[IpenamecTByOmMUMI KypcaMH, Ha KOTOPBIX Oa3zupyercst AUCHUIUIMHA «/nHaMmuka
Y IIPOYHOCTH MAIIUH SBJISFOTCS:

- MaTeMaTHKa;

- pu3uka;

- IETaJli MAIllMH U OCHOBBI KOHCTPYHUPOBAHMUS;



- COIMPOTUBJICHUC MATCPUAJIOB.

2. Komnerenuun odyuaromerocsi, popmupyemsbie B pe3yiabrare 0CBOCHUS
AUCUMILTHHBI

B pesynbrare OCBOEHUSI NUCUMIUIUHBI CTYIEHT JIOJDKEH 00JafarTh CIEIyHOUUMU
npodeccronanbHbIME (1K) komnerennmsamu (I1K-2, ITK-10).

OIIK-1 CnocoOHocTh (GopMyaMpoOBaTh LETU U 3aJa4d UCCIEAOBAHMS, BBISBIATDH
PUOPUTETHI PEIICHHUS 3a]1a4, BELIOUPATh U CO3/1aBaTh KPUTEPHUH OLICHKH.

OIIK-2 CrocoOHOCTh CHMOCOOHOCTBIO TMPUMEHATH COBPEMEHHBIE METOJbI
UCCJICIOBAHUS, OTICHUBATH U MPEACTABIISITH PE3YJIBTAaThl BHITTOJIHEHHON PaOOTHI.

[1K-3 CnocoOHOCT, B COCTaBe KOJUIEKTHBAa HCIOJIHHUTENEH Yy4YacTBOBaTh B
TEXHUYECKOM 00ECIEUEeHNH UCCIEAOBAHNHN U peaIn3alii UX pPe3yIbTaToB.

B pesyJabrare ocBoeHust
Kon o0pa3oBarTebHOM IlepeyeHnb MIAHUPYEMBIX Pe3yJabTATOB

KOMIIETEHUMH | mMporpamMmbl o0y4yarouiuiics 00y4eHHs 0 TUCIHUIIHHE

J0JI2KeH 00J1a1aTh

[1K-6 CIIOCOOHOCTBIO UCIIOJIL30BATh | 3HATH:
MIPHUKJIaIHBIC TIPOrPaMMBbl ® TCOPETHYCCKHE BOMPOCHI, CBI3aHHBIE C
pacueTa y3J0B, arperaTtoB u MIPUMEHEHHUEM COBPEMEHHBIX YHUCICHHBIX
CHCTEM METON0B MEXAHUKU [JIsI aHAIU3a

MIPOYHOCTHBIX U JHHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKITHHA
TPaHCIIOPTHO-TEXHOJIOTUIECKIX

TPAHCIIOPTHO-TEXHOJIOTUYECK
HUX CPEACTB U UX
TEXHOJIOTHUYCCKOI'O

KOMILJIEKCOB.
000py/10BaHUs e  (hopMBI B3aMMOJECHCTBUS TPOrPAMMHOTO
obecIedeHNs TPEXMEPHOTO
MPOEKTUPOBAHUS U TPOTPAMM METOIA
TICK-1.5 CIIOCOOHOCTBHIO MCITOJIH30BaTh KOHEYHBIX 3JIEMEHTOB IIPH COBMECTHOH
TIPUKJIIAJIHBIE IIPOTPAMMBI paboTe B cocTaBe KOJUIEKTHBA
pacuera y3JI0B, arperaroB u I/ICHOHHI/ITCHGﬁ, CBSI3aHHOH C

MIPOCKTUPOBAHUEM U PACUETHBIM
AHAJIM30M MIPOYHOCTH U JUHAMUYECKUX
XapaKTePUCTHK KOHCTPYKITHHA
TPaHCIIOPTHO-TEXHOIOTUYECKHIX
KOMILJIEKCOB

CHCTEM aBTOMOOMIIEN 1
TPaKTOPOB.

yMeThb:
®  OCYILECTBIIITh PAllMOHAIBHBINA BBIOOD

pacyeTHBIX CXeM, KOHEYHO-IJIEMEHTHBIX
MOJIETIeH, CXeM HarpyXeHus U
3aKpeIIeHNs IIPH UCCIIEI0BAHUIX
MPOYHOCTH U TUHAMHUYECKHUX
XapaKTEPUCTUK KOHCTPYKIMH
TPaHCHOPTHO-TEXHOJIOTHUECKUX
KOMIIJIEKCOB.




®  OCYIIECTBISTH OOMEH JaHHBIMH MEXKIY
IporpaMMaMH TPEXMEPHOTO
[IPOEKTUPOBAHUS U IIPOIPAMM METO/A
KOHEUHBIX JIEMEHTOB IIPH
MIPOEKTUPOBAHUN U PACUETHOM
a”Ha/IM3e MPOYHOCTH U JUHAMUYECKUX
XapaKTePUCTUK KOHCTPYKLHM
TPaHCIOPTHO-TEXHOJIOTUYECKUX
KOMITJIEKCOB.

BJIAJETh:

® HaBBIKAMU MCIIOJIB30BaHUS COBPEMEHHBIX
YHUCJIEHHBIX METOJI0OB MEXAaHUKH,
OpPUEHTHPOBAaHHBIMU Ha IPUMEHEHUE
KOMIIBIOTEPHBIX HHCTPYMEHTOB, JJIS
pacdera HalpsiKEHHO
1e(OPMUPOBAHHOTO COCTOSIHUS U
JUHAMHYECKUX XapaKTEPUCTHK JeTaneH
U y3J10B KOHCTPYKLIMH
TPaHCIOPTHO-TEXHOJIOTUYECKUX
KOMITJIEKCOB.

® HaBBIKAMH NIEPEIauy JaHHBIX W3
pOrpamMmM TPEXMEPHOIO
IIPOCKTUPOBAHUS B BBIYUCIIUTEIbHYIO
IPOrpaMMy, PEaTU3yIONyI0 METO]
KOHEUYHBIX AJIEMEHTOB, JUIS pacyeTa
HaNpsLKEHHO J1e(OPMUPOBAHHOTO
COCTOSIHHA ¥ TMHAMHUYECKHUX
XAPaKTEPUCTUK JETaNeH U y3II0B
TPaHCIOPTHO-TEXHOJIOTUYECKUX
KOMITJIEKCOB

3. CTpyKTypa u conep:kaHue TUCHUIIHHBI

OO6miast TPYAOEMKOCTh JAUCIUIINHBI COCTABIISIET 2 3a4€THBIC CAUHUIIBI, T.€. - 72
aKaJIeMMYECKMX YacoB (M3 HUX CaMOCTOSITENIbHOM paboThl — 36 YacoB, JieKuuid — 36
yacoB). CTpyKTypa U COJEp)KaHHWE Pa3CiIOB JUCIUILINHBI MIPUBEICHbI B [Ipunoxennn
1.

Bup yuedHoii paGoThl Bcero yacos Cemectp
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OO01ast TpyI0EMKOCTh 72 (2 3.e.) 72 (2 3.e.)

AynuTopHbIe 3aHATHS (Bcero) | 36 36

B Tom uncrie

JICKIUU 36 36

IIpakTHueckue 3aHITHSA
JlabopaTtopHbIe 3aHATHUS

CamocrosiTenbHas paboTa 36 36
CTYJIEHTa
KypcoBas pabora HET HET




KypcoBoii npoekt HET HET
Bun npomexxyTouHoi OK3ameH
aTTecTaluu

Conep:xanue pa3aeoB TUCUUILITHHBI

Tema 1. BBenenue.

O0630p TUNOB HECYIIUX CHUCTEM MOOWJIBHBIX MAalllMH, KaKk OOBbEKTa JJIsl aHaJin3a
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS, JMHAMUYECKUX XapaKTEPUCTUK U OLIEHKU
npoyHocTd. O030p TUNUYHBIX HauOOJee THKEIBIX PEKUMOB HArpyKEHHs] HECYIIUX
CHUCTEM MOOMJIbHBIX MalIlIVH. O630p METO0B VICCIIEIOBAHUS
HanpsbkeHHO-AedopmupoBanHoro coctosuus (HAC) wecymmx cucreM MOOMIBHBIX
mamrH. OO30p KpUTEpUEB OLIEHKH MPOYHOCTH U THUIOB MPEAEIBHOTO COCTOSHUS
HECYIIUX CUCTeM MOOMJIBHBIX MaminH. ComocTaBieHHe TUITHYHBIX PACUETHBIX MOJENEH,
BUJIOB HarpyeHus, MeronoB ucciuenoBanuss HJ/IC u kpurepueB OLEHKH NPOYHOCTH
peaNbHBIX HECYIIMX KOHCTPYKIMH aBTOMOOWJIEH M TPAKTOPOB C PACYETHBIMHU CXEMaMH,
BUJAMU Harpy3ok, merogamu pacdeta HJIC u KpuTepusMH OLEHKH HPOYHOCTH,
M3Y4ae€MBIMU CTYJICHTaAMHU B KypcCe€ CONPOTHUBIICHHs MarepuanoB. lIpenmer nuHamuku n
npouHocTH. [loHATHE 0 MeTogax obecrnedeHus] MTPOYHOCTH KOHCTPYKLMA aBTOMOOMIIEH
U TpakTopoB. Poib pacyeTHbIX METONOB Mpu oOecrnedyeHuu NpodHOCTH. OCHOBHBIE
HampaBlieHUsT pabOT MO OOECHNEYEeHHIO MPOYHOCTHM KY30BOB M paM aBTOMOOWIECH U
TPaKTOPOB. [Iporpammuoe obecrnieueHue TUIS pacyeToB
HaANPSDKEHHO-1€(OPMUPOBAHHOTO  COCTOSIHMSI W JUHAMUYECKHX  XapaKTePUCTUK
KOHCTPYKIUWA aBTOMOOWIJIEH U TPAKTOPOB.

Tema 2. Buabl mnpeaesbHOro COCTOSSHUSI HECYIIMX CHCTEeM MAIIMH U
KPUTEPHH OLIEHKH IPOYHOCTH.

[IpoyHOCTH IIpU CTATUYECKOM HArpyK€HUH. | UIIOTE3bI MPOYHOCTH. YCTAIOCTHAS
npoyHoctb. KpuBasg ycramoctu. ManoumkinoBas, MHOTOLUMKIIOBAs YCTAJIOCT,
HEOTpaHWYCHHAS JOJITOBEYHOCTh. YPAaBHEHHE KPHBOW YCTaJIOCTH B CTEIICHHOW (hopme.
[Ipenen BBIHOCAMBOCTM 00pa3na MpU CUMMETPUYHOM LuKIe. IIpenen BrIHOCIMBOCTH
neranu. DaxkTopbl, BIUSAIONIME HAa W3MEHEHHME IIPEAENa BBIHOCIMBOCTH JAETAIU I10
OTHOLIEHUIO K TMpeleny BBIHOCIMBOCTU oOpasuma. BimsHue acummeTpuu LUK
Harpy»XeHus1 Ha XapaKTEPUCTUKHU CONPOTUBIICHUS yCTAJIOCTH. /[narpaMma mpenebHbIX
ammunTynl. Kosdduument 3anaca npoyHOCTH MO KPUTEPUIO COMTPOTUBIICHUS YCTATOCTH.
HaxoruieHne mnoBpexaeHul B KOHCTPYKLUMM. [HUIIOTE3a JMHEMHOIO CYMMHUPOBAaHUS
IIOBPEXKICHUN. Pacuer 10AroBeUHOCTH JETAIM C UCIIOJIb30BAHUEM TMIIOTE3bl IUHEUHOTO
CYMMHPOBAHUs IOBPEXKACHUUA. MeTonbl cxemaTu3aluu CIIyYalHbIX IIPOLIECCOB
Harpy>xeHus. PacdeTpl KOHCTPYKIMH Ha YCTaJOCTHYIO IPOYHOCTb. IIpenenbvHbie
COCTOSIHUSA IIPU IOTEPE YCTOMYUBOCTHU. lIpenenbuble COCTOSHUA 110 KPUTEPUAIM U3HOCA,
KOPPO3HH.

Tema 3. Meroabl ompeaejieHHs1 HArpy3oK /AJIsi pacdera Ha IPOYHOCTh
HeCYLIMX CHCTeM aBTOMOOMIIEH M TPAKTOPOB

Tunuynble Hanbonee TSHKENbIE PEXUMBI HATPYKEHUS HECYIIMX KOHCTPYKIIMA
MOOMJIBHBIX MAalllMH MpHU JKCIUTyaTaluud. MeToabl HMCHBITAHMM ISl MCCIIEHOBAHUS
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Harpy304HbIX pEeXUMOB. MeToabl OIEHKHM TapaMeTpoB CIIy4alHBIX IPOIIECCOB
HapryxxeHus. MeToabl cxeMmaTh3aluM CIy4alHbIX TPOILIECCOB HarpykeHus. Meton
cxeMmaruzanuu - nmojiHbiX HukIoB JImutpuuenko C.C.. MeToa cxemaru3aluu - MOTOKa
nox s O1ieHKa MPOYHOCTH HECYIINX KOHCTPYKIMI MOOMIIBHBIX MAIlIMH MPHU CITyYalHBIX
Harpy3Kax.

Tema 4. Cnocodbl MoOmeJMpPOBAHUS KOHCTPYKIMH PpaM #W KY30BOB
aBTOMOOMJIEli W TPAKTOPOB /Ui pacyera HanpsiKeHHO-1e(OpMHUPOBAHHOIO
COCTOSIHMSI M OLICHKH MPOYHOCTH.

Bunbl pacdeTHBIX CXeM HECyIIMX CHUCTEM MOOWIbHBIX MamnH. OCOoOEHHOCTH
MOJICJIMPOBAHUS 3JIEMEHTOB U Y3JIOB HECYIIMX CHCTEM MOOWIBHBIX MAIIHMH. JTallbl
CO3/IaHMS PACUETHBIX CXEM HECYIUX CHUCTEM MOOWIIbHBIX MAIllMH (Ha IpUMeEpe Ky30Ba
aBToMOOMIsT). OCOOEHHOCTH PACUYETHBIX CXEM HECYIIUX CUCTEM MOOUIILHBIX MaIlTiH (Ha
npuMepe Ky30Ba aBTOMOOMII) M CIOCOOBI MOAETUPOBAaHUS. MeToIbl MCCIIEIOBaHUSA
KOHIIEHTpAllUM HAIpPsHKEHUM B 3JIEMEHTaX Ky30Ba aBTOMOOWIISI C TMOMOIIBIO METOja
KOHEUHBIX 3JIeMeHTOB. OCHOBHBIC ATallbl BBIMOJHEHUSI PACUETHOTO aHalii3a Ky30BOB
aBTOMOOMJICH METOJIOM KOHEYHBIX AJIeMeHTOB. llorpeniHoctu mpu pacuerax MeTOAOM
KOHEUHBIX 3JIEMEHTOB HECYIIMX KOHCTPYKIMA MOOMIBHBIX MamuH. [IpenmyiectBa u
HEJIOCTATKM PACYETHBIX IMOJIXOA0B NpH O00ECIEYEeHUH MPOYHOCTU HECYIIUX CHUCTEM
MOOMJIbHBIX MamuH. [lyTH TOBBIIEHHS TOYHOCTH KOHEYHO- AJIEMEHTHOIO aHalin3a
HaNPSHKEHHO-1eOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMNA aBTOMOOMIIEH U TPAKTOPOB.

Tema 5. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIHIA.

Tumel cBapHBIX COEIMHEHHUM U UX CBOMCTBA. lIpenenbHble COCTOSAHUS CBapHBIX
coenquHeHur. KoHUEHTpanus HanpsoKeHUA B CBAapHBIX COENMHEHWsX.  VcnbrraHus
CBAPHBIX COEAMHEHHMH. MeToApl pacdyeTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKIIUH.
OcobOeHHOCTH pacyeTa HA NPOYHOCTh CBAPHBIX KOHCTPYKIHU. (OcoOeHHOCTH
MOJICJIMPOBAHUSI CBAapPHBIX Y3J0B HECylIUMX cucteM. KoHIEeHTpauus HampsiKeHUUd B
CBapHBIX KOHCTPYKIUSIX Ky30BOB aBTromoOusel. [IpumeHeHue MeTtoga KOHEUYHBIX
AJIEMEHTOB JIJISl UCCIICIOBAHUS KOHIICHTPAIMU HAMPSHKEHUN B CBAPHBIX KOHCTPYKIIMSX.
[IpyunHbBI OSIBJIECHUS YCTATIOCTHBIX MOBPEKACHUN B CBAPHBIX KOHCTPYKIHSIX

Tema 6. KOHCTPYKTOPCKO-TE€XHOJIOTHYECKHE  METOAbI  NOBBILIECHUS
NPOYHOCTH CBAPHBIX KOHCTPYKIUIA.

[IpaBuna KOHCTPYMpPOBAHHUS CBapHBIX Y3JOB HECYIIMX CHCTEM MOOMIIbHBIX
MallMH C YJAy4YIICHHBIMH XapaKTEPUCTHKAMHU NPOYHOCTU. TEXHOIOTHMYECKHUE MEPBI
MOBBIIIEHUS IPOYHOCTH CBAPHBIX KOHCTPYKIIUM.

Tema 7. BuOpo3zamura KOHCTPYKIUII MallIMH.

Bubpouzonsanust koHcTpykuuid. JlemmndupoBanue xonebanmii. JlnHamudeckoe
ramenue KojeOanui. KomeGanumst Bpammaronuxcs BasioB. Pacder koieOaHMii B
TPAHCMUCCHSIX.

Tema 8. Ynapo3zamura KOHCTPYKIUI HA3eMHBIX TPAHCIOPTHBIX CPEACTB.

CBOWCTBO mMaccUBHOW 0O€30MAaCHOCTH KOHCTPYKUMHU Ky3o0Ba. [IpoyHOCTB
KOHCTPYKIIMU Ky30Ba MpHU yIapHOM HarpyxeHuu. [locTaHOBKa 3a/1a4u MOJEIUPOBAHUS
aBapUMHOIO CTOJIKHOBEHHUS TPAHCIIOPTHBIX CPE/ICTB.



5. O0pa3oBare/ibHbIEC TEXHOJIOTHH.

Meronuka mnpenojaBaHusl IUCHUIUIMHBL «JlMHAMHUKAa W MPOYHOCTh MAIUH» U
peanuzaiys KOMIIETEHTHOCTHOTO TOAXO0Ja B M3JIOKEHHM U BOCIPUITHH Marepualia
pelycCMaTpUBaeT KCMOIb30BAHUE CJIEAYIONIMX AKTUBHBIX U MHTEPAKTUBHBIX (HopM
IPOBEACHUSL TPYIIIOBBIX, WUHAWUBUIYAIbHbIX, ayAUTOPHBIX 3aHITUH B COYETAHUU C
BHEAYJIUTOPHOU paboTON C 1eibio (OpMHUPOBAHUS U Pa3BUTHS MPO(HECCHOHATBHBIX
HABBIKOB, 00yYaIOIIUXCSI:

— TMOATOTOBKA, MPEJCTaBICHHE U OOCYXKIEHUE NpPEe3CHTAIlui Ha CEMUHAPCKUX
3aHSTHUSX;

— OpraHuzalusi ¥ MPOBEJACHUE TEKYIIEro KOHTPOJIS 3HAHUN CTYACHTOB B (opme
ayIUTOPHOTO TECTUPOBAHUS;

— MPOBEACHUE MaCTEP-KIACCOB IKCIEPTOB U CHEIUATMCTOB B 00JIACTH AUHAMUKU U
MPOYHOCTU KOHCTPYKIUM MAaIlIHH.
VrnenwHBIN BeC MPAKTUYECKUX 3aHITHI OMPEIEICH ITIaBHOHW IIENIbI0 00pa3oBaTelbHOMN
IpOrpaMMbl, OCOOCHHOCTHI0O KOHTUHT€HTA O0YUYaIOIINXCS U COACPKAHUEM JUCIUTLIUHBI
«/luHaMuKa ¥ TPOYHOCTh MamuH». B 1enom mo aucuuruiniHe oH coctaBisier 50%
AyIUTOPHBIX 3aHATUN. 3aHATUS JICKIMOHHOTO TUma coctaBisaior 100 % ot oObema
ayIUTOPHBIX 3aHATHIA.

OueHoyHbIe cpeacTBa AJIS TEKYILIEro KOHTPOJS YCIEeBAEMOCTH, IPOMEKYTOYHOMI
arTecTallMd IO HTOraM OCBOCHHMS [JUCHUIUVIMHBI M y4e0HO-MeTOAH4YecKoe
olecrmeyeHne CaMOCTOSITE/IbLHOI padoThI CTYIEHTOB.

B nmnpouecce oOydeHHs MCHONB3YIOTCS CIEAYIOLIUME OLICHOUHBIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB, OILICHOYHBIE CpEACTBAa TEKYIIETO KOHTPOJIS
YCIEBAEMOCTHU U POMEKYTOUHBIX ATTECTALINIA:

- IIOATOTOBKA K BBIIIOJIHCHHUIO PACUCTHBIX pa60T M UX 3aliuTa.

OueHoOYHbIE CPEACTBAa TEKYLIEro KOHTPOJIS YCHEBAEMOCTH BKIHOYAOT
KOHTPOJIbHBIE BOMPOCH W 3a7aHusi B (popme ONAHKOBOTO U (WJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJISI KOHTPOJISI OCBOEHUSI O0YUYAIOIIUMUCS Pa3/IesIOB JUCIUILINHBIL.

OOpa3upbl KOHTPOJIBHBIX BONPOCOB, 3K3aMEHAIIMOHHBIX OWJIETOB, MPHUBEACHBI B
OPWIOKEHHUH 4.

6.1. ®oHI OLEHOYHBIX CPEACTB /JJf1 NPOBeIeHHUS] MPOMEKYTOUYHOWH aTTecTAlMU
00y4arouuxcs 1mo JUCHUIINHE (MOAYJII0).



6.1.1. TlepeueHb KOMIIETEHIIMN C YKa3aHHEM A3TarnoB UX (OpMUpOBaHUSI B Ipoliecce
OCBOEHUS1 00pa30BaTENIbHON MPOTrPaMMBI.

B pesynsrare OcCBO€HHS AUCHUIUIMHBL (MOAYJsA) (OPMUPYIOTCA  CIEAYIOLIUE

KOMIICTCHIIUN .
Kon B pe3yabTarte ocBoeHus1 00pa3oBaTebHOI NPOrpaMMbl 00yYaromuics
KOMIIEeTEeH U J0JKeH 00J1a1aTh

I1K-6 CHOCOOHOCTBIO UCIIOJIB30BaTh MPUKJIAHBIC TIPOTPAMMEBI pacueTa y3JI0B, arperaTton
Y CHCTEM TPaHCIOPTHO-TEXHOJIOTHUECKUX CPEJICTB H UX TEXHOIOTHIECKOTO
00opynoBaHHS

IICK-1.5 CIOCOOHOCTBIO MCIIONIB30BaTh MPHUKIIaTHBIE TIPOTPAMMEI pacueTa y3JI0B, arperaTtoB

U CUCTEM aBTOMOOMIIEH 1 TPaKTOPOB.

B mporecce ocBoeHUs1 00pa3oBaTeIbLHON MPOrpaMMbl JaHHBIC KOMIICTCHITUH, B
TOM YHCJIE WX OTACIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAIHO B XOJI€ OCBOCHUS
O0y4JaromuMHCs UCIUTIINH (MOIYJICH), MPaKTUK B COOTBETCTBUU C YICOHBIM IITAHOM U
KaJIeHJapHbBIM TpaduKoM yueOHOTo mpoIiecca.

6.1.2. Onucanne mnokasarejedl W KpPUTEePHEB OLEHHMBAHUS KOMIIETCHLMI,
(opMupyeMBbIX 10 UTOraM OCBOCHHUS AMCHUILUIMHBI (MOAYJIsI), ONUCAHME IIKAJI
OLlCHMBAHUAI.

[TokazareneM  OIleHWBAaHWS  KOMIIETCHIIMA HA  Pa3IUYHBIX JdTamax HUx
dbopMUpOBaHUS SABISAETCSA TOCTHKCHHE OOYYAIONMMHUCS TUIAHUPYEMBIX pPEe3YyJIbTaTOB
00y4eHUSs 10 AUCIUILITNHE (MOIYIIO).

ITK-6 cnocoOHOCTBHIO MCII0JIB30BATH NMPHUKJIAJAHBIE IPOrPAMMBbI pacyera y3Ji0B, arperaros
CHCTeM TPAHCHOPTHO-TEXHOJOTMYECKUX CPEICTB U UX TEXHOJIOTMYECKOro 000py10BaHuUs

IICK-1.5 cnoco0HOCTHIO UCII0JIB30BATH MPUKJIAJAHBIE IPOrPaMMBbI pacyeTa y3J10B,
arperaToB U CHCTeM aBTOMOOMJIel U TPAKTOPOB.

Kputepun ouennBanus

IToka3aren




3HATh:

TEOPETUUYECKUE
BOIIPOCHI,
CBSI3aHHBIE C
IIPUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX
METOIOB
MEXaHHUKH JJIs
aHanm3a

OO6yJatomuiics
JIEMOHCTPUPYET MOJHOE
OTCYTCTBUE WU
HEJIOCTAaTOYHOE
COOTBETCTBHUE 3HAHMI
TEOPETUYECKUX
BOIIPOCOB, CBAI3aHHBIX C
[IPUMEHEHUEM
COBPEMEHHBIX
YHCJICHHBIX METOJI0B

OO6ygatomuiics
JEMOHCTPHPYET
HETIOJTHBIC 3HAHHS
TEOPETUYECKHUX
BOIIPOCOB,
CBSI3aHHBIX C
IIPUMEHEHNUEM
COBPEMEHHBIX
YHCIIEHHBIX METO/J0B
MEXaHUKH JJIs aHaIIn3a

OO6yuatommiics
JEMOHCTPHPYET
YaCTHYHBIC 3HAHUS
TEOPETHYECKHX
BOIIPOCOB, CBA3aHHBIX
C IIPUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX METOJ0B
MEXaHHUKH JJIS1 aHAIN32
IIPOYHOCTHBIX U

OO6yJatromuiics
JEMOHCTPHUPYET
HIOJTHBIE 3HAHUS
TEOPETUUECKHU
X BOIIPOCOB,
CBSI3aHHBIX C
[IPUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX
METO/IOB

MCXaHHKH U1 aHaJIn3a IIPOYHOCTHBIX U OIUHAMHUYECKUX MCEXaHHUKH OJIs1
TIPOYHOCTHRIX M| 11pouHOCTHBIX U JTMHAMHAYECKHX XapaKTepUCTUK aHanusa
AUHAMHUYCCKUX | nypamMuuecKux XapaKTEPUCTHK KOHCTPYKLMit MIPOYHOCTHBIX
XapaKTCPUCTHK | xanaKTepUCTHK KOHCTPYKIIHH TPaHCIOPTHO-TEXHOIOTH | U
KOHCTPYKIIMHA KOHCTPYKITUH TPAHCIIOPTHO-TEXHOJIOr | YECKUX KOMIUICKCOB, HO | AMHAMHUYECKH
TPAaHCHOPTHO-TEX | TpaHCIIOPTHO-TEXHONOTHYE | yyecKUX KOMILUIEKCOB. | JOTYCKAIOTCSI X
HOJIOTHYCCKUX CKHX KOMILIIEKCOB. HE3HAYUTEJIbHBIC XapaKTePUCTH
KOMILJICKCOB. OITYCKAIOTCS .
Homy OIIMOKHU, HETOYHOCTH, K KOHCTpyKIHi
3HAYUTCIIbHBIC 3aTpyIHCHUS IIpU
OKu, IPOSBISIETCA TPATICTIOPTHO™T
onu HaAJIUTUYECKUX
’ anal e E€XHOJIOTUYECKH
HEAOCTAaTOYHOCTH olepanusx.
. X KOMILJIEKCOB,
3HAHUH, 110 P
’ P Y CBOOOIHO
moKasareJe,
N omepupyer
oOyyarormiics prpy
MPHOOPETEHHBI
HUCIIBITBIBACT
MU 3HAHUSIMU.
3HAYMTEIBHEIE
3aTpyJIHCHUSI TPH
OIlEpUPOBAHUU
3HAHUSIMU TIPU UX
MEpPEeHOCe Ha HOBBIC
CHUTYaITHH.
yMeTb: OOyyarormmuiics He yMeeT OOGyyarormuiics OOGyyaroruiics OOyuaroruiics
WIH B HEIOCTATOYHOM JIEMOHCTPHUPYET JICMOHCTPHPYET JIEMOHCTPHUPYET
OCYIICCTBIIATE CTETIEHHN yMEET: HETOJTHOE YaCTHYHOE ToJIHOE
pallMoOHAIbHBIN COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
BEIOOD OCYHICCTBIATE CIICAYIOIUX YMEHHHA: CIICAYIOIIUX YMCHHI: CIEAYIOIINX
pacUeTHBIX CXeM, | pallMOHAJIbHBINA BHIOOP yMeHHit:
KOHCYHO-3JIECMEHT PACUYCTHBIX CXEM, OCYHICCTBJIATH OCYUICCTBIIATH
HBIX MOZEJICH, KOHEYHO-3JIEMEHTHBIX AI[HOHAJIBHBIN BEIOO AI[HOHAJIBHBIA BEIOO OCYIIECTBIIATh
0 0
CXEM HarpyXeHusd MOIIeHeﬁ, CXEM HarpyeHus;d PaCYC€THBIX CXEM, PaCUYE€THBIX CXEM, paHHOHaJILHBIﬁ
U 3aKPETUICHHUS Y 3aKPEIUICHUS TIPU KOHEYHO-2JIEMEHTHBIX KOHEYHO-3JIEMEHTHBIX BBIOOD
pu HCCIIC0BAHUIX MOJEIIEH, CXeM MOJICNIeH, CXeM pacyeTHBIX
HCCIIEJOBAaHUAX MIPOYHOCTH U Harpy>XeHus U Harpy>xeHUs U CXeM,
MIPOYHOCTH U JTMHAMAYECKUX 3aKperUICHUs IPU 3aKpETUICHUS TIPU KOHEYHO-3JIEME
JUHAMHWYECKUX XapaKTepI/ICTI/IK HUCCIICOJOBAHUAX HNCCIICOIOBAHUAX HTHBIX




XapaKTEePUCTUK
KOHCTPYKLHUN
TPaHCTIOPTHO-TEX
HOJIOTHYECKUX
KOMILJIEKCOB.

KOHCTPYKUUH
TPaHCIIOPTHO-TEXHOJIOINYe
CKUX KOMILJICKCOB.

NIPOYHOCTH U
JTUHAMUYECKUX
XapaKTEPUCTUK
KOHCTPYKLHUH
TPAaHCHOPTHO-TEXHOJIOT
NYECKUX KOMIUIEKCOB.

Honyckarorcs
3HAYUTENbHbBIC
OINOKH, TTPOSBIISIETCS
HEIOCTaTOYHOCTh
BJIaJICHUS] HABBIKAMHU 110
pAlly TIOKazareleu,
OO0yuatromuiics
UCTIBITHIBAET
3HAYUTCJIIbHBIC
3aTpyAHECHUS IPU
MIPUMEHEHNH HaBBIKOB
B HOBBIX CUTYyalluAdX.

IIPOYHOCTH U
JTUHAMUYECKUX
XapaKTEPUCTUK
KOHCTPYKIIMH
TPAaHCIOPTHO-TEXHOJIOTH
YECKUX KOMITJIEKCOB.

‘VYMeHnst 0CBOCHBI, HO
JIOTTYCKAIOTCS
He3HAYNTETbHBIC
OIINOKH, HETOYHOCTH,
3aTPyIHEHHS MTPH
IepeHoce yMeHUH Ha
HOBBIC, HECTaHIAPTHBIC
CUTYAIIHU.

MOJIeNICH, CXeM
HarpyeHus u
3aKpETIICHUS
npu
HCCIENOBAaHUAX
IIPOYHOCTH U
JTUHAMHAYECKHU
X
XapakTepUCTH
K KOHCTPYKLIUH
TPaHCIOPTHO-T
€XHOJIOTHYECKHU
X KOMILIEKCOB.

CB00OOIHO
onepupyer
nprUOOPETEHHBI
MH YMCHHSIMH,
MPUMEHSIET UX B
CUTYyaIHSIX
ITOBBIIIIEHHOM
CIOXKHOCTH.
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BJIAJETD:

HaBBIKAMH
HCIIOJIb30BaHUS
COBpPEMEHHBIX
YHCIICHHBIX
METOZIOB
MEXaHUKH,
OPHEHTHPOBAHHbI
MU Ha
[IPUMEHEHHUE
KOMITBIOTE€PHBIX
HMHCTPYMEHTOB,
IUIsl pacyeTa
HaMpsKEeHHO
ne(pOpPMUPOBAHHO
IO COCTOSIHUSL H
JTUHAMHYECKHUX
XapaKTEPUCTHK
JleTalied U y3JI0B
KOHCTPYKUHUH
TPAHCIIOPTHO-TEX
HOJIOTHYECKUX
KOMILJIEKCOB.

OO0yJatomuiicst He BiajeeT
WY B HEJOCTATOYHOM
CTEIEHU BaJICET HAaBbIKAMU
HCITOJIb30BaHUS
COBPEMEHHBIX YUCICHHBIX
METOJOB MEXAHUKH,
OPUEHTHPOBAHHBIMHU Ha
MpUMEHEHUE
KOMITbIOTEPHBIX
UHCTPYMEHTOB, IS
pacuera HanpsHKeHHO
ne(hOpPMHUPOBAHHOTO
COCTOSIHUS U
JUHAMUAYECKHUX
XapaKTEepUCTUK JeTaneil u
Y3JI0B KOHCTPYKLHIA
TPAHCIIOPTHO-TEXHOJIOTHYIEC
CKHUX KOMILJICKCOB.

OO6yuJatonuiics He B
MIOJIHOM Mepe BIIaJIeeT
HaBBIKAMH
UCIIONTb30BAHUS
COBpPEMEHHBIX
YHCJICHHBIX METOIOB
MEXaHUKH,
OpPHEHTUPOBaHHBIMH Ha
IPUMEHEHHE
KOMIIBIOTCPHBIX
WHCTPYMEHTOB, UIS
pacyera HaIpsHKCHHO
J1e(pOpMUPOBAHHOTO
COCTOSIHUS U
JUHAMHWYCCKUX
XapaKTEPUCTHK
JleTanei u y3ioB
KOHCTPYKLHUH
TPAaHCHOPTHO-TEXHOJIOT
MYECKUX KOMILICKCOB.

Honyckarorcs
3HAYUTENbHBIC
OIIMOKH, TIPOSBISIETCS
HEIOCTaTOYHOCTh
BJIaJICHUS] HABBIKAMHU 110
pAlly TIOKazareleu,
OO0yuatomuiics
UCTIBITHIBAET
3HAYUTCJIIBHBIC
3aTpyAHECHUS IPU
MIPUMEHEHNH HaBBIKOB
B HOBBIX CUTYyallUAdX.

OO6yuatommiics
YaCTUYHO BJIAJIEET
HaBBIKAMHU
HCTIOJIb30BaHUS
COBPEMEHHBIX
YHCIICHHBIX METO/IOB
MEXAHUKH,
OPHEHTHUPOBaHHBIMH Ha
IIPUMEHECHNE
KOMITBIOTCPHBIX
MHCTPYMEHTOB, IS
pacdera HalpsHKEHHO
1e(pOpPMUPOBAHHOTO
COCTOSIHUSI |
JUHAMHWYCCKUX
XapaKTepPUCTHK JieTaiei
1 y3JI0B KOHCTPYKLIHH
TPaHCIOPTHO-TEXHOJIOTH
94EeCKNX KOMIUICKCOB.

HaBbiku ocBoeHbl, HO
JOIYCKaIOTCs
HE3Ha4YHUTENbHbIE
OIMOKHU, HETOYHOCTH,
3aTpyAHEHUs IpU
IIepeHoce yMEHUil Ha
HOBbIE, HECTaHAAPTHBIE
CHUTYyalLlHH.

OO6yJatromuiics
B ITOJIHOM
o0bEME BIIAZIEET
HaBBbIKAMH
WCIOJIh30BAHUS
COBPEMEHHBIX
YUCJIICHHBIX
METO/IOB
MeXaHUKH,
OPHUCHTUPOBAHH
BIMH Ha
IIPUMEHEHUE
KOMITBIOTEPHBIX
WHCTPYMEHTOB,
JUTSI pacueTa
HaNPSHKEHHO
nedopmupoBan
HOTO COCTOSIHUS
u
JUHAMHUYCCKUX
XapaKTEePUCTUK
Jietaneu u
y37I0B
KOHCTPYKUUHN
TPAHCIIOPTHO-T
EXHOJIOTUYECKHU
X KOMIIJICKCOB.

CB00OOIHO
MIPUMEHSET
MOJTyYCHHBIE
HaBBLIKU B
CUTYyaIHsIX
MTOBBIIIIEHHOM
CIIOKHOCTH.
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ITK-6 ciocoOHOCTBIO MCII0JIB30BATH NMPHUKJIAJAHBIC IPOrPAMMBbI pacyera y3Ji0B, arperaros
CHCTeM TPAHCHOPTHO-TEXHOJIOTMYECKHUX CPEICTB U UX TEXHOJIOTMYECKOro 000py10BaHUs

ICK-1.5

arperatroB U CUCTEM aBTOMOOMJIEH U TPAKTOpPOB

CIIOCOOHOCTBIO HCII0JIb30BATh NMPUKJIAAHbIC IPOrpaMMbI pacueTa y3Ji0B,

Kputepuu ouennBanus

IToka3areinn
2 3 4 5

3HATH: OG6yuaromuiics OG6yuaromuiics OOyyarommiics Oo6yyaromuiics

JEeMOHCTPHPYET MOITHOE JEMOHCTPHUPYET JEeMOHCTPHPYET JEMOHCTPUPYET
(bOpMBI . OTCYTCTBUC HUJIU HCITIOJIHBIC 3HAHUA HYaCTUYHbIC 3HAHU IIOJIHBIC 3HAHUA
B3AUMONCHCTBHA | yenocraTounoe ¢dopm B3aumozpelcTBua | HOpM B3aMMOJCHCTBHS bopm
TIPOrPaMMHOTO COOTBETCTBME 3HAHUH OPM | IPOrpaMMHOTO IIPOrPaMMHOTIO B3aUMOJEHCTBH
obecrieuenus B3anMOJICHCTBHUS oOecrieueHust obecrieueHus s
TPEXMEpHOTO MPOrPaMMHOTO TPEXMEPHOTO TPEXMEPHOTO MPOTrPaMMHOTO
TIPOCKTUPOBANNA | Gecrieuenns TPEXMEPHOTO | IMIPOEKTUPOBAHUA U IPOEKTUPOBAHUA U obecreueHus
1 HpoTpaMM MPOEKTUPOBAHUS U OporpaMM MeToza MpOTrpaMM METoAa TPEXMEPHOTO
METONa KOHCUHBIX | mhorpamm metoma KOHEYHBIX 3JIEMEHTOB KOHEUYHBIX 3JIEMEHTOB POEKTHPOBaHU

DJIEMEHTOB IIpH
COBMECTHOM
pabore B
COCTaBe
KOJUJICKTUBA
HCIIOJIHUTEIICH,
CBSI3aHHOM C
NPOEKTUPOBAHU
€M U
pacyeTHbIM
AHAJIU30M
IPOYHOCTH U
JUHAMHYECKUX
XapaKTEPUCTUK
KOHCTPYKIUM
TPaHCIIOPTHO-TEX
HOJIOTHYECKUX
KOMILICKCOBR.

KOHCYHBIX 2JICMCHTOB IIpU
COBMECTHOI1 paboTe B
COCTaBe KOJJICKTHBA
HCITOJTHUTEIICH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
PaCYETHBIM aHAJIU30M
MIPOYHOCTH U
JUHAMUYECKUX
XapaKTePUCTUK
KOHCTPYKIUH
TPAHCIIOPTHO-TECXHOJIOTUYEC
CKHUX KOMIIJICKCOB.

IIPYU COBMECTHOM
pabote B COCTaBe
KOJUIEKTUBA
HCIIOJIHUTEIICH,
CBSA3aHHOM C
MPOEKTUPOBAHUEM U
pacYETHBIM aHAIIA30M
IIPOYHOCTU U
JAHAMUYECKUX
XapaKTepUCTUK
KOHCTPYKLUH
TPaHCIIOPTHO-TEXHOJIOT
MYECKUX KOMILIEKCOB.

Jomyckarorcs
3HAUYUTEIIbHbIC
OIINOKH, TTPOSBISIETCS
HEIOCTaTOYHOCTh
3HAHUH, N0 pALY
TTOKa3aTreneH,
oOyyarormics
UCTIBITHIBAET
3HAYUTEIHHbBIE
3aTpyAHEHUs IPU
OTIEPUPOBAHUN

IIpY COBMECTHOM padote
B COCTaBE KOJIJICKTUBA
HCIIOJIHUTEINEH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
pacyETHBIM aHAIU30M
MPOYHOCTH U
JMHAMUYECKUX
XapaKTepUCTUK
KOHCTPYKUHUN
TPaHCIIOPTHO-TEXHOIOTH
YEeCKUX KOMIUICKCOB, HO
JIOTTYCKAIOTCS
HE3HAYUTCIIbHBIC
OLIMOKH, HETOYHOCTH,
3aTpyJHEHHS TIPH
AHAJIUTUYCCKUX
orepanusx.

sl ¥ IporpamMm
MeTo/Ia
KOHEYHBIX
JJIEMEHTOB IIpU
COBMECTHOM
pabote B
COCTaBe
KOJUIEKTHBA
HUCIIOJIHUTEIICH
, CBSI3aHHOM C
MPOEKTUPOBAH
HEM U
pacyeTHBIM
aHAIN30M
MPOYHOCTH U
JVHAMHUYECKU
X
XapaKTEpUCTH
K KOHCTPYKLUI
TPaHCIIOPTHO-T
CXHOJIOTUYCCKU
X KOMILIEKCOB,
CBOOOJTHO
omepupyer
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SHaHUAMM IIPU UX
IEPEHOCC HAa HOBBLIC

MpHOOpPE-TEHHBI
MU 3HAHUSAMU.

CUTYAIUH.
yMeTh: OO0yJarouuiics He yMeeT OO0yuJatromuiics OO0yuaromuiics OO0yuJarouics

WIN B HEMOCTATOUHOU JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
OCYIICCTBIATE CTETIEHN YMEET: HETIONTHOE YaCTUYHOE MTOJTHOE
OOMEH IaHHBIMH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MexIy OCYIECTBIATE OOMEH CIICAYIOIUX YMEHHHA: CIICIYIOIUX YMCHH: CIIEAYIOIINX
MporpaMMaMu JTAHHBIMH MEX Ty T
TPEXMEPHOTO MporpaMMaMy TPEXMEPHOTO | OCYIIEeCTBIATH OOMEH OCYIIECTBIIATH OOMEH
MPOCKTHPOBAHHS | MPOCKTUPOBAHUS U JAHHBIMH MEX]TY JAHHBIMH MEX]TY OCYIIIECTBISATh
U TIPOrpamMm pOrpaMM MeToJIa porpaMMaMu MporpaMMamu obMeH
METO/Ia KOHEUHBIX | KOHEYHBIX SJIEMEHTOB MPU TPEXMEPHOTO TPEXMEPHOTO JAHHBIMU
3IIEMEHTOB TIPH MPOCKTUPOBAHUH U MPOEKTHPOBAHUS MPOEKTHPOBAHUS U MEXKITY
NPOEKTUPOBAHH | pacueTHOM AHAJIM3E IporpaMM MeToia MpOrpaMM METOAa porpaMMamu
M ¥ PacueTHOM IPOYHOCTH 1 KOHEYHBIX 3JIEMEHTOB KOHEYHBIX 3JIEMEHTOB TPEXMEPHOTO
aHaTH3e TMHAMHYECKHX 1py IPOCKTUPOBAHUU | Tpu MPOEKTUPOBAHUU | MPOCKTHPOBAHU
HPOYHOCTH U XapaKTEePUCTUK U pac4eTHOM aHAJIM3€ | U pac4ETHOM aHanu3e | AW Iporpamm
JUHAMMYECKUX | KOHCTPYKIHIA IIPOMHOCTH H HPOYHOCTH U verora
XapaKTEPUCTHK | TPAHCTOPTHO-TeXHOMOrMye | AMHAMHYCCKHX JTUHAMHYECKHUX zg:;l;?:; i
KOHCprKI_II/Iﬁ CKHX KOMIIJICKCOB. XapaKTCPUCTUK XapaKTCPpUCTHUK

. . MPOEKTUPOBAH
TPAHCIOPTHO-TEX KOHCTPYKIU I KOHCTPYKIIHH
HOJOTHYECKUX TPAHCIOPTHO-TEXHOIOT | TpaHcmoprHo-TexHomorn | MU 1
KOMILJIEKCOB. WYECKUX KOMILIEKCOB. YECKNUX KOMILIEKCOB. pacHCTHOM
aHaIn3e

Honyckarorcs
3HAYHUTEIHHBIC
OIIMOKH, TTPOSIBIIICTCS
HEJI0CTaTOYHOCTh
BJIaJICHUS] HABBIKAMHU 110
psny nokasaresnei,
OO0yuatomuiics
WCTIBITHIBAET
3HAYUTCIIbHBIC
3aTPyIHEHHS [IPH
IMPUMCHCHUYN HABBIKOB
B HOBBIX CHUTYaIlHIX.

‘YMeHus: 0CBOEHBI, HO
JIOIYCKAIOTCS
HE3HAYNUTETHHBIC
OINNOKH, HETOYHOCTH,
3aTpyIHEHHS TTPH
[IEPEHOCE YMEHUH Ha
HOBBIC, HECTAHJAPTHBHIE
CUTYAaITUH.

IIPOYHOCTH U
JTUHAMHAYECKHU
X
XapaKTepPUCTH
K KOHCTPYKLUHI
TPaHCIOPTHO-T
€XHOJIOTUYECKHU
X KOMILJIEKCOB.

CBo0OOIHO
onepupyer
nproOPETEHHBI
MU YMEHUSIMH,
MIPUMEHSIET UX B
CHUTYaITUSIX
MTOBBIIIICHHON
CIIOXKHOCTH.
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BJIAJETD:

HaBBIKAMU
repenaan
JAHHBIX U3
porpaMm
TPEXMEPHOTO
MIPOCKTUPOBAHUS
B
BBIYUCIIUTEIBHYIO
IporpamMmmy,
peamu3yIoNIyIo
METOJ] KOHEUHBIX
3JIEMEHTOB, IS
pacuera
HaNpPsHKCHHO
nehopMHIPOBAHHO
IO COCTOSIHUS U
JUHAMHYECKUX
XapaKTePUCTHUK
JieTajneil u y3inoB
TPAHCIOPTHO-TEX
HOJIOTHYECKUX
KOMIIJIEKCOB.

OO0yJatomuiicst He BiajeeT
WIA B HEIOCTATOYHOH
CTEIEHU BaJICET HAaBbIKAMU
nepenadn JaHHBIX U3
MPOTPaMM TPEXMEPHOTO
MPOECKTUPOBAHUS B
BBIYHCIIUTEIHHYIO
MPOrpaMMy, PeaIu3yIOLIy 10
METOJl KOHEUHBIX
3JIEMEHTOB, JJIA pacuera
HanpsHKEHHO
ne(hOpPMHUPOBAHHOTO
COCTOSIHUS U
JUHAMUAYECKHUX
XapaKTEepUCTUK JeTaneil u
y3JI0B
TPAHCIIOPTHO-TEXHOJIOTHUYE
CKHMX KOMILJIEKCOB.

OO6yuJatonuiics He B
MIOJIHOM Mepe BIIaJIeeT
HaBBIKAMH IIepeiayn
JaHHBIX U3 POrpaMM
TPEXMEPHOTO
HPOEKTUPOBAHUS B
BBIYHCJIMTCIIBHYTIO
nporpaMmmy,
PEeaATN3YIOIYI0 METO.
KOHCYHBIX 3JICMCHTOB,
IUIs pacyera
HaIpsHKEHHO
J1e(pOpMUPOBAHHOTO
COCTOSIHUS U
JUHAMHWYCCKUX
XapaKTEPUCTHK
JleTanei u y3ioB
TPaHCIOPTHO-TEXHOJIOT
MYECKUX KOMILIEKCOB.

Honyckarorcs
3HAYUTEIHHBIC
OIIMOKH, TTPOSIBIIICTCS
HEJIOCTaTOYHOCTh
BJIaJICHUS HABBIKAMH 110
pAlly IOKazareleu,
OO0yuatromuiics
WCTIBITHIBAET
3HAYUTCIIbHBIC
3aTPyIHEHHS [IPH
IMPUMCHCHUHN HABBIKOB
B HOBBIX CHUTYaIlHIX.

OO6yuatommiics
YaCTUYHO BJIAJICET
HaBBIKAMH TIepeIadn
JAHHBIX U3 NIPOIPaMM
TPEXMEPHOTO
MPOEKTHPOBAHUS B
BBIYHCJIUTCIIBHYIO
porpammy,
peaTM3yOLIyI0 METO
KOHCYHBIX JJICMCHTOB,
JUIS pacyueTa
HAIIPSKEHHO
1e(pOpPMUPOBAHHOTO
COCTOSIHUSI 1
JUHAMHWYCCKUX
XapaKTepPUCTHK JieTaiei
1 y3JI0B
TPAHCIIOPTHO-TEXHOJIOTH
YEeCKUX KOMIUICKCOB.

HaBrIku 0CBOEHEI, HO
JIOITyCKarOTCs
HE3HAUYHNTEIHLHBIC
OIIMOKHU, HETOYHOCTH,
3aTpyAHECHUS IPU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTaHIAPTHBIE
CUTYaLUU.

OO6yJatromuiics
B ITOJIHOM
o0bEME BIIAZIEET
HaBBIKAMU
nepeaadn
JaHHBIX U3
mporpamm
TPEXMEPHOTO
MIPOCKTUPOBAHU
S B
BEIYHCITUTENBHY
10 TIPOrpamMmy,
peaNH3YIONIYIO
METOJ
KOHEYHBIX
3JIEMEHTOB, ISt
pacueTa
HaNPSHKCHHO
nedopmupoBaH
HOTO COCTOSIHHS
u
JTUHAMAYECKHIX
XapaKTEPUCTHUK
JIeTajel u
y3JI0B
TPAHCIIOPTHO-T
€XHOJIOTHYECKHU
X KOMILIEKCOB.

CBo0OOIHO
MPUMEHSET
MOJTyYCHHBIE
HaBBLIKU B
CUTyaIusax
MMOBBIIIEHHOM
CIIOKHOCTH.
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dopma NPOMEKYTOYHOHM ATTECTALMM: IK3aMEH.

[IpomexxyTouHast arrectanus oOydaromMxcsi B (opMe SK3aMeHa IMPOBOAUTCS IO
pe3yibTaTaM BBIIIOJIHEHUSI BCEX BHUJOB Yy4eOHOU paboThl, MPeryCMOTPEHHBIX Y4eOHBIM
IUIAHOM 10 JaHHOM JUCHUIUIMHE (MOZAYNI0), HPH 3TOM YYHMTBIBAIOTCS PE3YJbTaThl
TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLeHKa CTENeHW JOCTHKEHUS
oOyyarIUMHCS ITUIAHUPYEMBIX pEe3yJIbTaTOB OOyYeHHs MO0 JUCHUIUIMHE (MOJIYJIIO)
OPOBOAMTCS MPENOJaBaTeeM, BEAYIIUM 3aHATUS MO JUCUUILIMHE (MOIYII0) METOAOM
AKCIEPTHOU OoleHKH. 1[0 uToram mpoMexyTOYHOM aTTeCTALMK MO JUCHUIUIMHE (MOJYIIIO)
BBICTABJISIETCS  OLIEHKA  «OTIMYHO»,  «XOPOUIO»,  «YIOBJIETBOPUTEIBHO»  WIIU
«HEYJOBJIETBOPUTEIHHOY.,

K npomexyTouHO# aTTecTaly AOIYyCKAtOTCs TOJIBKO CTYJAEHTHI, BBIITOJIHUBIINE BCE
BUAbl y4eOHOM paboThl, MPEeayCMOTpPEHHbIE pabouell MporpaMMoOll MO AUCLMILIMHE
«/lnHamMuKa ¥ MPOYHOCTh MALTUHY:

IIIxanaa oueHMBaHUS Onucanmne

BrimonHeHsb! Bce BUBI yueOHOM pabOThI, TPEeIyCMOTPEHHbBIE YIeOHBIM
mwi1aHoM. CTyIeHT JOEeMOHCTPHUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
OmaHO HABBIKOB TPUBEACHHBIM B TaOlMIaX IOKa3aresieil, omepupyer
MPUOOPETCHHBIMH 3HAHUSMH, YMEHUSMH, HaBBIKAMU, IPUMEHSET UX B
CUTyalusx MOBBINIIEHHON CII0KHOCTH.

BrinonHeHs!l Bce BUABI Y4eOHOH paboThl, Mpe yCMOTPpEHHBIE YUeOHBIM
wiaHoM. CTyIeHT OeMOHCTPHPYET HE IIOJHOE COOTBETCTBHE 3HAHMI,
YMEHUI{, HABBIKOB NIPUBE/ICHHBIM B TAOJIMIIAX IMOKa3areyel, onepupyer
X NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B

opotio CUTyallUsiX TOBBIICHHOW CIOXHOCTH. Ilpm 3TOM MOryT OBITH
JOMYIICHBl HE3HAUYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYIHEHHUS TIPH
AQHAJIUTHYECKHUX OIEpaIMsX, MepeHOCce 3HAHMH M YMEHHH Ha HOBBIC,

HECTAHAAPTHBIC CUTYyallun

BrinonHeHs!l Bce BUABI Y4eOHOH paboThl, MPe yCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyleHT JeMOHCTPHPYET HE IOJHOE COOTBETCTBHE 3HAHMI,
YMEHU, HaBHIKOB TIPUBEICHHBIM B TaONMIaX IOKa3areliei, IIoXo
OlepupyeT NPUOOPETCHHBIMH 3HAHMSAMH, YMEHUSIMH, HaBBIKAMH
YIOBIETBOPUTEIBHO
IOpUMEHseT WX B MPOCTBIX CHTyanusx. [Ipum sToM MoryT OBITH
JOMYIICHBl HE3HAUYUTEIIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYIHEHHUS TIPH
AQHAJIMTHYECKHUX OIEpaIMsiX, MepeHOce 3HAHMH M YMEHHH Ha HOBBIC,

HECTAaHAAPTHBIC CUTYyallun

He Bemonnen oguH wiam  Oonee BHIOB y4yeOHOH paboOTHI,
IPEAYCMOTPEHHBIX ~ y4eOHbIM T1aHOM. CTYIGHT JEeMOHCTPUpYET
HeynoBneTBOpUTEIBHO HETIOJIHOE COOTBETCTBHE 3HAHHM, YMEHHI, HABBIKOB MPUBEICHHBIM B
TaONUIaX [OKa3aTeled, JOMyCKAoTCS 3HAYUTEIbHBIC OLIMOKH,
HPOSIBJISICTCS.  OTCYTCTBHE 3HAHHWM, YMEHHWi, HaBBIKOB MO PsIy
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MOKa3aTeNnel, CTyJEHT UCIBITBIBACT 3HAUUTEIIbHBIE 3aTPYJHEHUS IIPU
OIIEPUPOBAHUM 3HAHUSMHU U YMEHUSMU IIPU UX IIEPEHOCE Ha HOBBIC
CUTYaLlUU.

@DOH/TIbI OLIEHOYHBIX CPEACTB MPECTABICHBI B MPUJIOKEHUH 4 K paboueit mporpaMme.
7. Y4ueOHO-MeTONMYEeCKOE U HH(POPMAIIUOHHOE 00ecneyeHre JUCIIUILIUHBI.

a) OCHOBHAf JUTepaTypa:

1. CraposoiitoB, 2.1. ConpoTuBieHrue mMaTepuanoB [DIEKTPOHHBIN pecypc] : yueO.
— OnekTpoH. naH. — Mocksa : @usmamut, 2010. — 384 ¢. — Pexum nocryna:
https://e.lanbook.com/book/59493.

2. MumenkoB, [.B. Meron KOHEYHBIX OJIEMEHTOB B KypC€ CONPOTUBIICHUS
MaTepuajaoB [DIeKTpoHHBIH pecypc] : yueb. mocobue / I.B. Mumenkor, HO.H.
Camorun, B.I1. Yup-koB. — OnekTpoH. 1aH. — Mocksa : ®usmatiurt, 2015. — 472

c. — Pexxum nocrtymna: https://e.lanbook.com/book/71992.

0) 1ONMOJIHUTEJIbHAS JTUTEPATYpPA:

1. Korosnu, A.B. Pemenue 3a1a4 Te0pun yrpyrocTu METOIOM KOHEUHBIX 3JIEMEHTOB
[OnexkTponHBIA pecype] : yued. mocodbue / A.B. KoroBuu, N.B. CrankeBuu. —
OnektpoH. nadH. — Mocksa : MI'TY um. H.O. baymana, 2012. — 106 c. — Pexunm
noctymna: https://e.lanbook.com/book/52244.

2. Temuc, KO.M. Pacuer HanpspkeHHO-A€()OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIMI
METO-JIOM KOHEUYHBIX 3JIEMEHTOB [DIEKTPOHHBIN pecypc] : yuebd.-MeToa. mocooue /
IO.M. Te-muc, X.X. A3meroB. — InekTpoH. nadH. — Mocksa : MI'TY um. H.O.
baymana, 2012. — 51 ¢. — Pexxum goctyma: https://e.lanbook.com/book/52253.

B) MPOrpaMMHOe o0ecrnedyeHre U HHTEPHeT-PeCyPChl:
[IporpammHuoe obecrniedeHue:
- YHHBEpCaJIbHas MporpaMma METOJa KOHEYHBIX JJIEMEHTOB, NpHMEHseMas Ha
MPEANPHUATHAIX MAITUHOCTPOCHUS,
- yHUBEpcaibHas nporpamma 3-D mpoekTupoBaHus, MpUMEHsIeMas Ha TPEIITPUITUIX
MaITuHOCTPOCHHS,
- opucHoE MporpaMMHoO€E 0OECTICUCHHUE.
HHTepHET-pecypchl HE IPETyCMOTPEHBI.

8. MarepuajibHO-TeXHHUYECKOe oOecredeHue TUCIMIIIMHBI.
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https://e.lanbook.com/book/59493
https://e.lanbook.com/book/71992
https://e.lanbook.com/book/52244
https://e.lanbook.com/book/52253

KoMmbrorepsslii  KjacC, OCHAIIEHHBIMA  KOMIIBIOTEpAMM C  YCTaHOBJICHHBIM
HE0OXOIMMBIM TTPOTrPAMMHBIM 00€CIICUCHUEM;

Aynutopusi, 00OpyJdOBaHHAs, MPOEKTOPOM M DJKpPaHOM, YyYEOHBIMH CTOJIAMU H
CKaMbSIMH.

9. Meroagu4yecKue peKOMEHIALUHM VISl CAMOCTOATEIbHON PadoThI
CTYACHTOB
9.1 MeTonnuyeckne yKa3aHus M0 BbINOJHEHUIO U 0()OPMJICHHMIO PACYETHBIX 3aaHU I
N0 JUCHMILVINHE «/[MHAMMKA U IPOYHOCTH MALLIMH

9.1.1 Tpeboeanusa Kk opopmnenuio 6bINOIHEHHBIX PACUEMHBIX 3A0AHUL
e BrINoMHEHHOE pacyeTHOE 3a/laHue JOHKHO ObITh odopmiieHO Ha mnuctax dopmara
A4 co creayromyMH TONSMU:

e Jleroe - 25 mMm.
e Bepxuee - 15 mm.
e [lpaBoe - 15 wmm.
e Hwxuee - 15 mm.

e BrimonHeHHOE pacueTHOE 3ajaHue JIOJDKHO HMMETh  TUTYIBHBIM  jJucT. [lpumep
oOpMIICHHSI TUTYJIBHOTO JINCTa TOKa3aH B MPHIOKCHHUH.

e BrinoaHeHHOE pacyeTHOE 3a/IaHKe IOKHO COZCPKATh CIEAYIONIUE Pa3ebl:

Conepxanue.

BBenenue.

OcHOBHasi 4acTb.

3aKIIIoueHuE.

CrnucoK HCIONIb30BaHHOM JIUTEpaTypHI.

[Ipunoxenus (He SBISAIOTCS 00S3aTENBHONM YAaCThIO OTYETA).

e CrpaHullpl OTYETa JODKHBI OBITH NpPOHYMepoBaHbl. Hymepanuss HaumHaeTcs Co
BTOpOM cTpaHUllbl. Ha TUTYJIBRHOM JINCTE HOMEpP CTPAHHUIIE HE MPOCTABIISICTC.

e B OCHOBHOW 4YacTH HAXONATCS BCE IMPOHYMEPOBAHHBbIC TJIaBbl, maparpagsl U
noanaparpadsl.

Hymepamust maparpadoB u momanaparpadoB TpOU3BOIAATCS CIEAYIOIIUM
00pazom:

e [lepras mudpa oO03HaUYa€T HOMEDP IJIABHI.

e Bropas uudpa - mopsakoBbIii HOMEp maparpada.

e Tperbsa mudpa - MOpAIKOBBIA HOMEp moamaparpada.
Hanpumep, naparpad 2 u nommaparpad 5 maparpada 2 miaBsl 3:

e III Onucanue pacyeTHOH CXeMbI

e 3.2 I'paHMYHBIE YCJIOBHS

e 3.2.5 I'paHuYHBIE YCJOBHA IO NMepeMeleHusIM

Hymepamusi pucyHKOB TPOU3BOIUTCS CICAYIONUM 00pa3oM:
e [lepras mudpa oO03HaAUYaET HOMEP IJIABHI.
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e Brtopas uudpa - MOpsAKOBBI HOMEp PHUCYHKa B IVIaBe.

Hanpumep, puCyHOK B InaBe 3, UMEIOIINUNA MOPSAAKOBbIN HOMep 11:
e Puc. 3.11. JImamoroBoe OKHO BBOJA HMCXOJHBIX HAaHHBIX

Touka B KOHIIE Ha3BaHUsl INaBbl, naparpada, nognaparpada U pPUCYHKA HE
ctaButcs. Ha3Banue miaBbl MUIIETCA 3ariIaBHBIMU MONTYKUPHBIMU OykBamu. Ha3zBanus
naparpadoB u noanaparpadoB MHUIIYTCS CTPOYHBIMH MOTY>KUPHBIMHA OyKBaMU, 32
UCKJTIOYCHUEM TIEpBOIi OyKBHI, 3araBHoM. [lonmaparpadsl MOTYT OBITH BBICIICHBI
KyPCHBOM.

e Hywmepanus WCIONB30BAaHHOW JIMTEPATYpPhl TPOU3ZBOAUTCSA JHMOO B andaBUTHOM
nopsiike, JIn0O Mo Mepe CChUIOK Ha HEE B TEKCTE KYPCOBOU PadOTHI.

[Tpumepsl opopMiIeHUsT JIUTEPATypHI.

Knuru:

e bunepman B.JI. — Teopus Mexannueckux konedanuil. — M.: Beiciu. mkona, 1980. —
408 c.

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

KypuaJjbi:

e bopucos 10.C., bnarosemenckuit FO.H., Imurpuuenko C.C., [Tankparos H.M.
AHanu3 TpUMEHUMOCTH YPaBHEHHI 1 UccliefjoBaHne (OPMBI KPUBOI ycTanocTu //
3aBonckas Jaboparopus. Jluarnoctrka marepuaion, 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 TpeOoBaHMsI K COAEPKAHUIO PA3/1€JI0B BHIINOJHEHHBIX PACYETHBIX 32IaHUH
1. B conep:kaHum 10DKHBI OBITh MPEACTABICHBI HA3BaHUSI BCEX IVIaB, maparpadoB H
nofnaparpadoB ¢ ykazaHHEM HOMEpPOB HayaJbHBIX CTPAHMII.

2. Bo BBemeHMu OOOCHOBBIBAETCS  aKTyaJdbHOCTh M  CTAaBUTCA I€Jb  padOTHI,
MEPEUYUCIAIOTCS pelIaeMble 3aJa4l M JAETCS KpPaTKoe CoAep:KaHue Bcex mmaB. [
KypPCOBOTO IIPOEKTA, COIEPKALIErO KOHKPETHBIE 3aa4M, JAETCA MOCTAHOBKA 3a7ad.

TeopeTnueckas paboTa MOXKET HOCUTh OMUCATENbHBIA WU METOIUYECKUM

XapaxkTep.

3. B 0CHOBHOII YacTH MOAPOOHO OMHUCHIBAETCS MOCIEAOBATEILHOCTh PELICHUS 3a/1a4H.

IlpumepHhuii T11aH OCHOBHOM 4acTH

e [locranoBka 3amaun. CBeneHuss 00 OOBEKTE HCCIEIOBaHUS KW 00JaCTH
MAaIIHO CTPOCHHS.

e Teopernueckue OCHOBBI PEIICHHMS 3a7a9H, UCTIOIb3YEMbIC aJITOPUTMBI.

Ornucanue mporpaMMHOTO 00eCIIeUeHUs

® licxonHble JaHHBIE, ONMTUCAHUE PACUETHON CXEMBI.
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Xapakrepuctuku moaenn MKD. KonnuecTBo 31eMeHTOB, y3J10B, CTENEHEN
CBOOO/IBI.

OnucaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

HNudopmariust 00 ycrnoBUAX 3aKpeIUICHUS U HATPY>KSHHUS.
[TocnenoBarenbHOCT, (DOPMUPOBAHUS MOAETU CPEACTBAMH IPOrPAMMBI
MKD, 0coOeHHOCTH TOATOTOBKH MOJCIIH.

HNudopmarius o mpoiiecce pemeHus 3a1aqm.

CBeneHusi 0 KoMIbIOTEpE, Xapakrepuctukax nporpammel MKO (Ha3Banue,
BEepCHsl, BO3MOXXHOCTH), HEOOXOAMMBIX BBIUMCIMTEIBHBIX pecypcax,
BPEMEHU PELICHHUS.

AHanu3 pe3yJbTaTOB PACYETOB.

4. B 3akjarw04yeHHH HacCTCsA KpaTKad OICHKAa W OCHOBHBIC BBIBOIbI BBIIOJIHEHHOM

paboTHI.

5. B nmpuio:keHue BEIHOCUTCS MHPOPMAIMOHHBIN MaTepual, He TPeOyIOIUi 1eTalIbHOTO
PacCMOTpPEHHUs B OCHOBHOM YacTu (Hampumep, TaOmuIlbl, rpa@uKu, pUCYHKH, TUCTUHTH
nporpaMM H T.IL.)

9.1.3 TpeOoBaHUA K BBINOJHEHHUIO PACYETHBIX 32/IaHU

1. PacuetHoe 3amaHue JOMKHO OBITh O(OPMIIEHO COMIACHO TPeOOBaHUAM yKa3aHHBIM

BBIIIIC.

2. CopepxaHHe pacyeTHOTO 3aJaHUS JOKHO COOTBETCTBOBATH TMEPEUHCICHHBIM BHIIIIE
TpeOOBAHUSIM.
3. PacueTHoe 3a1aHue JOJDKHO OBITH C/AHO 3a JBE HENENU 10 OKOHYAHHUS CEeMEcCTpa.
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[Ipunoxenue 1
CTpykTypa ¥ cojepkaHue JMCUMILIUHBI «/[MHHAMHMKA ¥ IPOYHOCTH MAIINH))
IHoaroroBka 6akasaBpoB no HanpasJjeHno 23.05.01 «Ha3zemMHble TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
(ITpo¢pnib: CiopTUBHBIE TPAHCIIOPTHBIE CPEICTBA).

Pasnen C | Hepen Buabi yueoHoii padorsi, Buasbl camocTosiTeIbHOI padoThI DopmbI

e | BKJIIOYasl CAMOCTOSITEIbHYIO CTY/I1€HTOB arTecTaunu
M | cemec padoTy CTYIEeHTOB U
e | Tpa TPYAOEMKOCTh B 4Yacax
c J | IVC | JIad. | CPC | KCP | K.P. | K.II. | PI'P | Pedep. | K/p ] 3
T
p

Tema 1. Beeoenue. 7 1-2 4 4

Tema 2. Buowt npedenvnozo cocmoanun | 7 3-5 6 6

Hecywux cucmem Mawiun u Kpumepuu
OUEHKU NPOYHOCHU.

Tema 3. Memoowt onpeodenenus 7 6-7 4 4
Hazpy30K 0na pacuyema Ha RPOYHOCHMb
Hecywux cucmem aemomoouneil u
mMpPAKmopoe.

Tema 4. Cnocoovl mooenuposanus 7 8-9 4 4
KOHCMPYKYUIL pam U Ky30606
asmomoouneil u mpaKmopos ons
pacuema
HANPANHCEHHO-0ehopMUPOBAHHO20
COCMOAHUA U OUECHKU NPOYHOCIU.

Tema 5. Ocobennocmu pacuema na 71 10-11 4 4
HPOYHOCHMb CEAPHBIX KOHCHMPYKUUIL.
Tema 6. 71 12-13 | 4 4

Koncmpyxkmopcko-mexnonozuueckue
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Memoobl NOBLIULEHUSA npounocmu
CBAPHBIX KOHCMPYKUUIL.

Tema 7. Buopozawjuma KoncmpyKyuii 14-15 | 4 4
MAWUH.

Tema 8. Yoapozawyuma koncmpyxkyuit 16-18 | 6 6
HA3eMHBIX MPAHCHOPMHBIX CPEOCHIE.

Hroro 36 36
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ITpunoxenue 2 x
paboueit mporpamMmme

MHWHUCTEPCTBO HAYKU U BBICIIIET'O OBPABOBAHIS
POCCHUICKOU ®EJEPALINN
®EJIEPAJIBHOE TOCYIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OFPASOBAHNS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKUM IMOJIUTEX)

Hanpasnenne nonrorosku: 23.05.01 «Ha3zemMHble TPAHCTIOPTHO-TEXHOJIOTHYECKHE
cpeacrsa» (mpoguiib: CiopTUBHbIE TPAHCIIOPTHBIE CPEIACTBA).
dopma 00yueHus: OUHas
Bua npodeccuonansuoii nesrenpHocTH: (B coorBeTcTBuu ¢ ®I'OC BO)

Kadenpa: lnunamMuka, Npo4YHOCTH MAIIMH M CONPOTUBJIEHNE MATEPUAJIOB
®OH/JI OONEHOYHbBIX CPEACTB

MO JTUCHUTIJINHE
«I[I/IHaMI/IKa H MPOYHOCTH MAIIIMH»

Cocras: 1. Ilaciopt ¢oHIa OLIEHOYHBIX CPEACTB
2. OnucaHue OLCHOYHBIX CPEACTB:
OK3ameHayuonHblll Ounem.

Cocmasumens.:
Pycanosg O.A.

Mocksa, 2020rox
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TTOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTHU KOMITETEHIIUN

Ta6muua 1

J/InHAMHKA ¥ IPOYHOCTH MAIIHH

DOI'OC BO 3

B nporiecce 0cBOCHMSI TaHHOW JUCITUTUIMHBI CTYACHT (OPMHUPYET U JEMOHCTPUPYET CIASAYIOIINE
o0menpodeccnoHaabHbIe U NPOGecCHOHATbHbIE KOMIIETEHIIUM:

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnonoruss |Popma CreneHu ypoBHeil 0CBOeHUS
M H- OOPMYJIUPOB- (opMupoOBaH [0IIEHOYHO |KOMIIETEHIUI
JIEKC |[KA us ro

KOMIIeTeHIIUi |cpeacTBa
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[TK-6

CIT0COOHOCTBHIO
HCITOJIE30BaTh
HpI/IKHa)IHI)Ie
TporpamMmbl
pacuera y3J0B,
ArperaToB U CHCTEM
TPAHCIIOPTHO-TEXHO
TOrnyecKux
CPEJCTB U UX
TEXHOJIOTHYIECKOTO
000pyIOBaHUS

3HATb:
[ J

YMeThb:

TEOPETUYECKHUE BOIIPOCHI, CBI3aHHBIE C
MPUMEHEHNEM COBPEMEHHBIX YHUCIIEHHBIX
METOJIOB MEXaHUKU JJIs aHaIu3a
HpO‘iHOCTHI)IX U JMHAMHUYCCKUX
XapaKTEPUCTUK KOHCTPYKITHI
TPAHCIIOPTHO-TEXHOJIOTHICCKHUX
KOMILJICKCOB.

(hopMBI B3aMMOJIEHCTBHSI TPOTPAMMHOTO
oOecrieueHus TPEXMEPHOTO
MIPOCKTUPOBAHUS U TIPOTPaMM METOa
KOHCYHBIX 3JIECMCHTOB HpI/I COBMCCTHOﬁ
paboTe B coOCTaBe KOJUIEKTHBA
HCITOJTHHUTEIICH, CBI3aHHOM C
HpOGKTI/IpOBaHI/IeM u paCT-IeTHI)IM
aHAJTU30M MPOYHOCTH U TUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKITHI
TpaHCHOpTHO-TeXHOHOFI/I‘IeCKI/IX
KOMILJIEKCOB

OCYILECTBIATH PALMOHAIBHBIN BEIOOD
PacUYETHBIX CXeM, KOHEYHO-3JIEMEHTHBIX
MOJIEJIEH, CXEM HAIPYKECHUSI U
3aKpEIICHNs] TIPH HCCIICAOBAHUSX
MIPOYHOCTU U TUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKIIMH
TPAaHCIOPTHO-TEXHOJOIHUECKUX
KOMILIIEKCOB.

Camocrosi-
TeJbHAs
pabora,
TICKITHH

YO

ba30Bblii YpOBEHb:

- CITOCOOEH O] PyKOBOACTBOM HAaCTaBHUKA IPUMEHSATh
COBPEMEHHBIE METO/Ibl UCCIIEAOBAHNS JTUHAMUKHU U
IIPOYHOCTH KOHCTPYKLUN
TPAHCIIOPTHO-TEXHOJIOTMYCCKUX KOMIUICKCOB; IPUMCHATH
TpeOyeMble KPUTEPUHU MPOYHOCTH C yUETOM
0COOEHHOCTEH KOHCTPYKITHIA
TPAHCIIOPTHO-TEXHOJIOTMYCCKUX KOMILJICKCOB.

- criocob0eH oJ pyKOBOACTBOM HACTABHUKA BBIIIOJIHATH B
KOJIJICKTUBE ITPOCKTHBIC paGOTI:I 10 CO3aHHIO
KOHCTPYKIUM TPaHCHOPTHO-TEXHOJIOTUUECKUX
KOMILJICKCOB; BBIIIOJHATH UCCIICA0OBAaHUA JUHAMUKHU U
IIPOYHOCTH KOHCTPYKLUN
TPAHCIIOPTHO-TEXHOJIOTMYCCKUX KOMILJICKCOB.

Bocnpou3BoCTBO NOJYYEHHBIX 3HAHUN B X0OJ1€
TEKYIIETO KOHTPOJIS.
IloBbIlICHHBIN YPOBEHb:

- criocoOeH CaMOCTOATEIBHO IIPUMEHATH
COBpPEMEHHBIE METOAbI MCCIIENOBAHUS TUHAMUKU U
IIPOYHOCTU KOHCTPYKLUI
TPAHCIIOPTHO-TECXHOJIOT'NYCCKUX KOMILJICKCOB,

MPUMEHSTH TpeOyeMble KPUTEPHH MPOYHOCTH C yIETOM
0COOEHHOCTEH KOHCTPYKLIUH
TPaHCHOPTHO-TEXHOJOTHYECKUX KOMILJIEKCOB.

- CIIOCOOCH BBINIOJNHATH B KOJUIEKTHBE BEAYIIYIO DPOJb
MpYU BBINIOJHEHHH TPOCKTHBIX paboT TO CO3aHHUI0
KOHCprKHI/Iﬁ TPAHCIIOPTHO-TEXHOJIOT'MYCCKUX
KOMIUIEKCOB; BBIIOJIHATH MCCJICIOBAHUS TUHAMUKU U
IIPOYHOCTU KOHCTPYKLUI

TPAHCIIOPTHO-TEXHOJIOTHYCCKHNX KOMIIJICKCOB
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[ICK-1.5

CIT0COOHOCTBHIO
HCITOJIE30BaTh
[TPUKJIATHBIC
TporpamMmbl
pacuera y3J0B,
ArperaToB U CHCTEM
ABTOMOOMIIEH U
TPaKTOPOB.

OCYILICCTBIATH 0oOMeH TaHHBIMU MEXIY
IporpaMMaMM TPEXMEPHOTO
MMPOCKTUPOBAHUS U IPOTrpaMM METOJA
KOHCYHBIX DJICMCHTOB IIpU
HPOEKTUPOBAHUU U PACUECTHOM
aHaIu3€ MPOYHOCTU U JUHAMHUYECKUX
XapaKTEPUCTUK KOHCTPYKLIUI
TPaHCIIOPTHO-TEXHOJIOTUICCKUX
KOMILJICKCOB.

BJIAJd€Th:

HaBBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX
YHCJICHHBIX METOI0B MEXaHHKH,
OpHEHTHPOBAHHBIMU Ha PUMEHEHNE
KOMITBIOTEPHBIX HTHCTPYMEHTOB, JUIs
pacuera HapsHKEHHO 1e(hOPMHUPOBAHHOTO
COCTOSIHHA U TUHAMHUYECKHIX
XapaKTEPUCTUK JETAIEH U y3710B
KOHCTPYKUUH
TPAaHCHOPTHO-TEXHOJOTMUECKUX
KOMILIIEKCOB.
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HaBbIKaMU IEPEAAYU JaHHBIX U3
IIpOrpaMM TPEXMEPHOT'0 IIPOCKTUPOBAHUS
B BEIYHUCIIUTENIEHYIO IIPOTPaMMY,
peann3yronryro METOX KOHEUHBIX
QJICMCHTOB, [JIs pacucTa HAlIPS)KECHHO
ne(hOpMUPOBAHHOTO COCTOSHUS U
JUHAMHUYCCKHX XapaKTCPUCTUK z[eTaneﬁ
U y3JI0B TPaHCIOPTHO-TEXHOJIOTMYCCKUX
KOMIUICKCOBIIPOCKTUPOBAHUS U IPOTpaMM
METOJa KOHCYHBIX 3JIEMCHTOB IIpU
HPOEKTUPOBAHUU U PACUECTHOM
aHaIu3€ MPOYHOCTU U JUHAMHUYECKUX
XapaKTEPUCTUK KOHCTPYKLIUI
TPAHCIIOPTHO-TCXHOJIOTHYCCKUX
KOMILJIICKCOB.

BJIAJd€Th:

HaBBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
YHCJICHHBIX METOI0B MEXaHHKH,
OpPHEHTHPOBAHHBIMU Ha PUMEHEHNE
KOMITBIOTEPHBIX HHCTPYMEHTOB, IS
pacuera HapsHKEHHO 1e(hOPMHUPOBAHHOTO
COCTOSIHHA U TUHAMHYECKHIX
XapaKTEepPUCTUK JeTaIeH U y3710B
KOHCTPYKLUH
TPAaHCHOPTHO-TEXHOJOTHUECKUX
KOMILIIEKCOB.

HaBBIKaMH Tepeadyl JaHHBIX U3
IIPOrpaMM TPEXMEPHOT0 MPOEKTHPOBAHUS
B BBIYHCIIMTENIBHYIO IPOTrPaMMy,
peau3yIOUIyI0 METO KOHEUHBIX
3JIEMEHTOB, /71l pacueTa HallpsHKEHHO
Ie(OPMUPOBAHHOTO COCTOSIHUS
JTUHAMHYECKUX XapaKTEPUCTUK JeTanen
U Y3JI0B TPaHCIOPTHO-TEXHOJIOTHMUECKHUX
KOMILJICKCOB
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[punoxenue 3
K paboueli mporpamme

Hepequb OLCHOYHBIX CPEACTB IO TUCHMUIIJINHE
«I[I/IHaMI/IKa U MPOYHOCTH MAILLIMH»

HaumenoBanue [IpencraBnenue
No Kparkas xapakTepucTiKa OLIEeHOYHOTO
OLIEHOYHOT'O OLIEHOYHOI'O CPENCTBA B
oC cpencTaa
CpeJICTBa DOC
CpencTtBo  KOHTPOJS,, OPraHM30BaHHOE  Kak
. crieluaIbHas Oecena MEeIarorHueCcKoro
VYcTHbI# onpoc
1 coBeCenOBate paboTHHKA ¢ 00YYarOIIUMCSl Ha TEMBI, CBSI3aHHBIC Bormpockr o
(YO) ’ C M3ydaeMOW MUCIUILTMHON, W PacCYMTaHHOE Ha |TemMam/paszesiaM IUCIUTLTAHBI
BHISICHEHHE O0ObeMa 3HAHWUH O0Yydarolierocs Io
OIIpEZICTICHHOMY pa3Jielly, TeMe, IpodieMe U T.1I.
Cpenctso MIPOBEACHNUS MIPOMEKYTOTHOM
ATTCCTAlMU 110 PE3YJIbTaTaM BBIINIOJHCHUA BCEX
) Ok3aMeH BUIOB y4eOHOW pabOThI B TeUeHHUU cemecTpa ¢ | [Ipumepsl 3Kx3aMeHAIIMOHHBIX
(Ox3) [TPOCTaBICHUEM OIEHKH «OTIUYHOY, «XOPOIIO», OmeToB
((YZIOBJIETBOPHUTEILHOY WIN «HE
yZIOBJICTBOPUTEIIBLHOY
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®axynsrer TPAHCIIOPTHBIN, kadenpa «HazeMHbIe TPaHCTIOPTHBIE CPEICTBAY
Juncuuruimza - JIluHaMuKa 4 IPOYHOCTh MAIlIMH

Hanpagnenue -23.05.01 «Ha3zemHbie TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA»
(ITlpoduns: CiopTUBHBIE TPAHCTIOPTHBIE CPE/ICTBA).

Bonpocsl 1J11 KOHTPOJIs1 3HAHU A

1. OG30p TUNOB HECYIIMX CHUCTEM MOOWIBHBIX MAalIWH, Kak OObeKTa s
aHajM3a HamnpsKEHHO-Ie(QOPMUPOBAHHOTO COCTOSHMS, JTMHAMUYECKHUX

XAPAKTCPUCTUK U OLCHKHU IIPOYHOCTH.

2. ComocraBieHUE TUNUYHBIX PACUYETHBIX MOJENEH, BHUAOB HArpyXKeHUs,
MeronoB uccieaoBanuss HJC u xkpuTepueB OUEHKU MPOYHOCTH PEaTbHBIX
HECYIIUX KOHCTPYKIIMI aBTOMOOWJIEH U TPAaKTOPOB C pACUETHBIMU CXEMaMHU,
BUJIaMM Harpy3ok, Meromamu pacuera HJIC u kputepusiMu OLEHKHU
MPOYHOCTHU, U3YYAEMbIMU CTYJICHTAMU B KYpC€ CONPOTUBJICHUSI MaTEPUAJIOB.

3. OcHOBHbIE HampaBieHUs1 pabOT MO 0OECIEYEHNIO TPOYHOCTH KY30BOB U pam

aBTOMOOUJICH U TPAKTOPOB.

4, BI/II[BI nNpeACIbHOTO COCTOAHHUA HECYIIHUX CHUCTCEM MAIIWH W KPUTCPHUU

OOCHKH IMTPOYHOCTH.

5. TIpo4HOCTH IpU CTAaTUYECKOM HArpy’eHUU. [ UIoTe3bl MPOYHOCTH.

6. [lonsiTue 00 yCTanoCTHON MPOYHOCTH.

7. KpuBas yCcTanocTu.

8. VYpaBHEHUE KPUBOH yCTAJIIOCTH B CTEIIEHHOM opMme.

9. ManouuknoBas, MHOTOLMKJIOBas yCTaJIOCTb, HEOTpaHUYCHHAs
JIOJITOBEYHOCTb.

10.KoaddurpeHT acummeTpun LUKIIA.

11.1Ipenen BBIHOCIMBOCTHM OOpa3lia Mpu CUMMETpUYHOM Iukie. llpemen

BBIHOCJIMBOCTHU ACTAJIH.

12.®akTopsl, BAMAKOLIIME HA W3MEHEHHME NPENESia BBIHOCIMBOCTH JAECTAIU IO

OTHOILIEHUIO K IIPE/IeTy BEIHOCIMBOCTH 00pasia.

13.BnusgHre  acUMMETpUM  LMKJIA  HArpy)XeHuss Ha  XapaKTEPUCTHKHU

COMPOTHUBJICHUS YCTAIOCTH.
14. Inarpamma npeaenbHbIX aMIUTUTY/I.

15.Koaddunment 3amaca npouHOCTH MO KPUTEPUIO COMTPOTUBIICHUS YCTATIOCTH.
16.HakorieHe TMOBpPEXKIECHUM B KOHCTPYKIMH. [Umore3a JIUHEWHOIO

CYMMHPOBaHUs MOBPEKICHUM.

17.Pacuer MOATOBEYHOCTH JETAIU C HMCOOJHL30BAHUEM THUIIOTE3BI JTUHEHUHOI'O

CYMMHPOBAHUS TOBPEXKICHUM.
18.PacyeTsl KOHCTPYKIIMM Ha YCTAJIOCTHYIO ITIPOYHOCTb.
19.1IpenenbHbIE COCTOSHUS IPU MIOTEPE YCTOUYUBOCTH.
20. [IpenenbHbIE COCTOSHUA 110 KPUTEPHSIM U3HOCA, KOPPO3UHU.

21.Metonpl omnpeneneHuss HArpy3oK Ui pacyeTa Ha IPOYHOCTh HECYIIMX

CUCTEM aBTOMOOMIIEH U TPAKTOPOB
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22. TunnyHple HauOoliee TsKENbIE PEXKUMBl HArpyKEHUs  HECYLIUX
KOHCTPYKUUIA MOOMIJIBHBIX MAIlIMH MPHU KCIUTyaTaluu.

23.VcnpiTaHus MalllUH JUIsl KCCIIEAOBAHUS HATPy30YHBIX PEXKUMOB.

24. KoaduuneHT HeperylsapHOCTH CIIy4aifHOro Mpoliecca Hapry>KeHHUsl.

25. MeTopl cxemMaTu3aliuu Clly4ailHbIX IPOLIECCOB HArPyKEHHUS.

26. MeToapl cxemMaTu3alul — MAKCUMYMOB, MUHUMYMOB.

27. MeToz cxeMaTu3anuu - 3KCTPEMYMOB.

28. MeTo1 cxemaTu3aluu — OJJHOIIApAMETPUYECKUN METOJI pa3MaxoB.

29. Meron cxeMaru3anuu — AByXnapaMeTpU4eCKU METOJT Pa3MaxoB.

30. MeTton cxeMaru3aiuu - NoHbIX ukI0B JImutpuuenko C.C..

31. MeToa cxeMaTu3aiuu - HOTOKa JTOXK IS

32. OlleHKa TPOYHOCTH HECYNIMX KOHCTPYKIMH MOOWIBHBIX MAIIUH MPHU
CIIy4alHbIX Harpy3Kax.

33.Crioco0bl MOJETUPOBaHUS KOHCTPYKIIMIT paM M Ky30BOB aBTOMOOWJIEH U
TPaKTOPOB [UIsl pacyeTa HANpsHKEHHO-Ie(POPMUPOBAHHOIO COCTOSHUSL U
OLICHKU MTPOYHOCTH.

34.Busbl pacyeTHBIX CXeM HECYUIUX CUCTEM MOOMJIbHBIX MAIlIMH.

35.0co00eHHOCTH MOJETUPOBAHMS DJIEMEHTOB M Y3JIOB HECYHIMX CHUCTEM
MOOMJTbHBIX MaIlUH.

36.0CO0EHHOCTH PACYETHBIX CXEM HECYIIMX CHUCTEM MOOMJIBHBIX MallvH (Ha
npuMepe Ky30Ba aBTOMOOMJIS)) U CIIOCOOBI MOJIETTUPOBAHMSI.

37.MccnenoBaHue  KOHIIEHTpAllMM HANPSHKEHWH B AJIEMEHTax  Ky30Ba
aBTOMOOWJISI C TOMOIIbIO METO/1a KOHEUHBIX JIEMEHTOB.

38.OCHOBHBIE ATaNbl BBIINOJIHEHHS PACYETHOIO aHAJIN3a Ky30BOB aBTOMOOUIIEH
METOJIOM KOHEYHBIX 3JIEMEHTOB.

39.1lorpemHOCTH OpW pacdyeTax METOAOM KOHEUYHBIX 3JIEMEHTOB HECYIIUX
KOHCTPYKIUIA MOOUJILHBIX MaIlIvH.

40. IlpeumymiecTBa M HEAOCTAaTKM PACYETHBIX MOAXOAOB MPHU OOECHEYEHHUH
IPOYHOCTH HECYLIUX CUCTEM MOOMJIbHBIX MAIIMH.

41.Ilytn  NOBBILIEHUS  TOYHOCTH  KOHEYHO-  DJIEMEHTHOIO  aHajau3a
HaANPSHKEHHO-1€(pOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIMH aBTOMOOWIIEH U
TPaKTOPOB.

42.0co0eHHOCTH pacyeTa Ha MPOYHOCTb CBAPHBIX KOHCTPYKIIUM.

43.Tunsl cBapHBIX COEAUHEHUN U UX CBOWCTBA.

44 TlpenenbHble COCTOSIHHS CBAPHBIX COECIMHEHUI.

45.KoHIeHTpalusl HANpsHKeHW B CBapHBIX COEAMHEHUSX. HcnpiTanns
CBAPHBIX COCIMHEHH.

46. Metonpl pacdyera Ha IPOYHOCTh CBAPHBIX KOHCTpYKUuH. OcoOeHHOCTH
pacuera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIUH.

47. OCOOEHHOCTH MOJEIUPOBAHUS CBAPHBIX Y3JI0B HECYIIUX CUCTEM.

48. KoHIIeHTpalusi  HaNpsOKEHWM B CBapHBIX  KOHCTPYKIUSIX — KY30BOB
ABTOMOOMJIEH.
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49.1lpnunHbl  TMOSABICHHUS  YCTAJIOCTHBIX IOBPEXKICHUM B  CBapHBIX
KOHCTPYKIUSX.

50.KOHCTPYKTOPCKO-TEXHOJIOTMYECKUE  METO[bl  MOBBILIEHUS  MPOYHOCTH
CBAPHBIX KOHCTPYKLIHM.

51. [IpaBusia KOHCTPYMPOBAHHUS CBAPHBIX Y3JIOB HECYIIMX CHUCTEM MOOMIIBHBIX
MallvH C yAyYIIEHHbIMU XapaKTEPUCTUKAMH MPOYHOCTH.

52.TexHOIOTUYECKUE MEPHI MOBBIIIEHUS] IPOYHOCTU CBAPHBIX KOHCTPYKIIUH.

53.Bubpo3amura KOHCTPYKIIUNA MaITUH.

54. Bubpoun3onsiysi KOHCTPYKITUH.

55.luHaMHYeCKOE TallleHHUE KOJICOaHMUI.

56.Konebanus Bpaiaronmxcs BajaoB. PacueT koe0aHuil B TPAHCMUCCHSIX.

57.¥Ynapo3anura KOHCTPYKIHUNA HA3EMHBIX TPAHCIIOPTHBIX CPEICTB.

58.CBOIICTBO MacCUBHOM 0€30MaCHOCTU KOHCTPYKLIUH Ky30Ba.

59. IIpo4yHOCTH KOHCTPYKIIMH Ky30Ba IPU YAAPHOM Harpy>KEHUU.

60.IloctaHoBKa  3amauyM  MONEIMPOBAHHUS  ABAPUMHOIO  CTOJKHOBEHUS
TPAHCIIOPTHBIX CPENICTB.

61.OCHOBHBIE TTOHATHUS METO/Ia KOHEUHBIX 31€MEHTOB. COBPEMEHHOE
nporpaMmmHoe obecneuenue. [locnenoBaTebHOCTD peleHus 3a1a4
METOJIOM KOHEYHBIX JJIEMEHTOB.

62.KoHeuHbI# 351eMEHT (ONpeaeieHue). Y3ibl KOHEYHOTO AIEMEHTA
(ompenenenue). CteneHu cBOOOIBI KOHEYHOTO AJIEMEHTa (ONpeIeJICHHE).
OyHKIUU HOPMBI KOHEYHOTO dJIeMEHTA (OTIpeIesieHune).

63.CTpyKTypa COBPEMEHHBIX MPOrPpaMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX
3JIEMEHTOB.

64.Ha3zHaueHnue u pyHKINU IpEnpoleccopa B MPOorpaMMax MEeTo/1a KOHEUHBIX
AJIEMEHTOB.

65.Ha3nauenue u GyHKUIMU pemarens B IporpaMMax MeTo/1a KOHEUHBIX
AIIEMEHTOB.

66.Ha3nauenue u GyHKIMK MOCTIpOLIECCOpPa B IPOrpaMMax MeToj1a KOHEYHBIX
AIIEMEHTOB.

67.Hanpsioxenus u neopmanuu (IOHITHS, €IUHULIBI U3MepeHus ). Beipaxenus
nedopmainii uepes nepemenieHus. JInHelHbIe COOTHOIIEHUS MEXKTY
HANPSDKEHUSIMU U 1ePOpMAaIUsIMHU.

68.I1orpemHoCT! NpH BBIITOJIHEHUH PACY€TOB METOJIOM KOHEYHBIX 3JIEMEHTOB.
CriocoObl MOBBIIIEHUSI TOYHOCTH PACUETHOTO aHaJIN3a
HaANPSHKEHHO-1eOPMUPOBAHHOTO COCTOSTHUS B 3aadax MKD.

69.0c0o0eHHOCTH PACUCTHBIX CXEM M KOHCYHO-3JIEMCHTHBIX MOJICIICH JIeTaJICH,
y3JI0B U KOHCTPYKLUNA aBTOMOOWIIEH U TpakTopoB. OCHOBHBIE MPUEMBI U
crocoObl MOJEIMPOBAHUS JETANEH, Y3JI0B U KOHCTPYKIMI aBTOMOOWIIEH U
TPaKTOPOB METOJIOM KOHEUHBIX 3JIEMEHTOB.

70.11yTu NOBBILLIEHUSI TOYHOCTH BBIMOJIHAEMOTO METOJOM KOHEUHBIX JIEMEHTOB
pPacyeTHOro aHaau3a HanpsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKUUIA aBTOMOOUIJIEH U TPAKTOPOB.
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIETI'O
OBPA3OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/{‘IECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «uHaMuKa, TPOYHOCTH MAIIMH U COTMIPOTHBIICHNE MaTePHAJIOB)
Huctumnuna - JluHaMuka ¥ IpOYHOCTh MAIIUH
Cnenuanuct -23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKUE CPEJICTBAY»
Kypc 4, cemectp 7
SK3AMEHALIMOHHBIA BUWIET Ne 1
1. O030p THUIIOB HECYIIMX CHCTEM MOOWIFHBIX MAIINH, KaK 00BEKTa IS aHAIH3a
HaHpH)KeHHO-lIC@OpMHpOBaHHOFO COCTOAHUA, JTMHAMHWYCCKUX XapPaKTECPHUCTHUK U OLICHKH ITPOYHOCTH.
2. [TonsiTre 06 yCTaIOCTHOM MPOYHOCTH.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"lECKI/II‘/'l YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kageapa «/luHaMuKka, MPOYHOCTh MAIlIUH M COTIPOTUBIICHUE MaTEPUATIOB)
Jucuurinaa - J[nHamMuka ¥ IpOYHOCTh MaIlIiH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHALIMOHHBINA BUJIET Ne 2
1. [TorpenrHoCcTH TpH pacdeTax METOAOM KOHEUHBIX DIEMEHTOB HECYIINX KOHCTPYKIIUI MOOHIBHBIX
MalllnH.
2. ComocTaBlieHre TUITUYHBIX PACUETHBIX MOJIETICH, BUAOB HAarpykxeHus, MetooB ucciegoanust HJIC u
KpUTEpHEB OLIEHKN MPOYHOCTH PEALHBIX HECYIINX KOHCTPYKIIMKA aBTOMOOMIIEH B TPAKTOPOB C
pacueTHBIMHU CXeMaMH, BIIaMHU Harpy30kK, Merogamu pacdera HJIC u kputepusMu OleHKH IPOYHOCTH,
M3y4aeMBIMU CTYAEHTAaMHU B KypCe COIPOTUBIEHNS MaTEpHAIIOB.

3. 3amaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl « _ » 2020 r, ITporokom Ne
3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne 3
1. IlyTu MOBHITIICHHS TOYHOCTH KOHETHO- 3JIEMEHTHOTO aHaJIN3a HaMPsHKEHHO-1e(pOPMUPOBAHHOTO
COCTOSTHHSI KOHCTPYKIIUH aBTOMOOHJIEH U TPaKTOPOB.
2. Bunel mpeieibHOTo COCTOSIHHS HECYIIIUX CUCTEM MAIIWH ¥ KPUTEPUN OLIEHKH MPOYHOCTH.

3. 3agaya.

YTBepKACHO HA 3aceqaHnu Kadeaphl « _ » 2020 r, [Iporokon Ne

3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHM S POCCUMCKOM ®EJEPALIIN
OEJEPAJIBHOE 'OCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTHUBICHHE MAaTEPHAIIOBY
Hucuumuivga - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 4
1. KpuBas ycranocTu.

2. KoHueHTpaIus HanpsyKeHHit B CBAPHBIX KOHCTPYKIUAX KY30BOB aBTOMOGHIIEHA.

3. 3agaua.
YTBep:KIeHO Ha 3aceqaHuy Kadeaphl «  » 2020 r., [Iporokon Ne
3aB. kademapoit /A.A. CxBopros/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 5
1. YpaBHEHHUE KPUBOH YCTAJIOCTH B CTENIEHHOH (opme.

2. KOHCTPYKTOpCKO—TeXHOHOFH‘IeCKI/IC MCETOABI ITOBBIIILICHUA HpO‘{HOCTI/I CBapHBIX KOHCTPYKLIPII;’I.
3. 3agaua.

YTBep)KACHO HA 3aceaHuu Ka(eapbl «_ » 2020 r.,, ITpotoxom Ne

3aB. kademapoit /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHM ST POCCUICKOM ®EEPALINA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
kagenpa «/luHamuka, IPOYHOCTh MAIIMH U COIPOTUBIICHUE MATEPHAIIOB)»
Hucummivna - /[nHaMuka v MpOYHOCTh MallluH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BAJIET Ne 6
1. MasionukioBasi, MHOTOLIMKIIOBAsl yCTAIOCTh, HEOTPAaHUYEHHAs J10JITOBEYHOCTbD.
2. [IpaBuiia KOHCTPYMPOBAHUSI CBAPHBIX Y3JIOB HECYLIMX CUCTEM MOOMJIBHBIX MAIIMH C YITy4LICHHBIMU
XapaKTEPUCTHUKAMH ITPOYHOCTH.

3. 3agaua.
YTBEpKACHO HA 3aceaHun Ka(eapbl «  » 2020 r.,, ITpotokom Ne
3aB. kademapoit /A.A. CxBopros/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 7

1. Koadduuuent acumMmMeTpin UK.
2. TexHonorn4ecKre Mepbl HOBBILICHUS IPOYHOCTU CBAPHBIX KOHCTPYKIHH.

3. 3agaya.
YTBepkIeHO Ha 3aceqaHny KaQenpsl «_ » 2020 r.,, [Tpotoxom Ne
3aB. kadempoit /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH W BBICILIET'O OBPABOBAHM S POCCUICKOM ®EEPALINA
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHHU ITOJIMTEX)

®akynsrer TPAHCITOPTHBIH,
kagenpa «/luHamuka, IPOYHOCTh MAIIMH U COIPOTUBIICHUE MATEPHAIIOB)
Hucuumvna - /[nHaMuka v MpOYHOCTh MalllH
Crenmanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BAJIET Ne 8
1. Ilpenen BEIHOCTUBOCTH 00pa3ia Mpyu CHMMETPHYHOM LuKIIe. [Ipenes BBIHOCIMBOCTH JCTalH.
2. Ynapo3zanyra KOHCTPYKIUH Ha3€MHBIX TPAHCIIOPTHBIX CPEJICTB.

3. 3amaya.
YTBep)KACHO HA 3aceaHud Ka(eapbl «  » 2020 r., ITpotokom Ne
3aB. kadempoit /A.A. CxBopios/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne 9
1. dakrTopbl, BIHSIONIME HA W3MEHEHHE Tpelesia BHIHOCIMBOCTH JICTAIM IO OTHOIICHHIO K IpEey
BBIHOCJIMBOCTH 00pa3Iia.
2. CBoiicTBO NacCUBHOM 0€30MaCHOCTH KOHCTPYKLINH Ky30Ba.

3. 3agaya.
YTBepKACHO HA 3aceaHnn Kadenpsl «__ » 2020 r., [Tpotokon Ne
3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YVUPEX/IEHME BBICHIET'O
OBPA30OBAHUNA

«MOCKOBCKHI MOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
kagenpa «/luHamuka, IPOYHOCTh MAIIMH U COIPOTUBIICHHE MATEPHAIIOB)
Hucuumivna - /[nHaMuka v MpOYHOCTh MallluH
Crnenmanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIITMOHHBIA BIIET Ne 10
1. BnusiHre acuMMeTpUH LIMKIIA HArpy>KEHUS Ha XapaKTEePUCTUKU COIIPOTUBIICHUS YCTAIOCTH.
2. IIpo4HOCTH KOHCTPYKIMH Ky30Ba IIPH yAAPHOM HarpyK€HUH.

3. 3amaya.
YTBep)KACHO HA 3aceqaHnd Kaenpsl «__ » 2020 r, IIporokon No
3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 11

1. lnarpaMMa npeAeabHbIX aMIUTUTY/.
2. IlocTaHOBKa 3ajaull MOZIEIMPOBAHNS aBAPUHHOTO CTOJIKHOBEHUS TPAHCIIOPTHBIX CPEACTB.

3. 3agaya.

YTBepKACHO HA 3aceaHnn Kadenpsl «__ » 2020 r., [Tpotokon Ne

3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH W BBICILIET'O OBPABOBAHM S POCCUICKOM ®EEPALINA
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHHU ITOJIMTEX)

®akynsrer TPAHCITOPTHBIH,
kagenpa «/luHamuka, IPOYHOCTh MAIIMH U COIPOTUBIICHUE MATEPHAIIOB)
Hucuumvna - /[nHaMuka v MpOYHOCTh MalllH
Crenmanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BAJIET Ne 12
1. Koadduiment 3amaca npovHOCTH MO KPUTEPHIO COMPOTHUBIICHUS YCTAIOCTH.
2. OCHOBHBIE MTOHATHUS METO/IA KOHEUHBIX SJIEMEHTOB (ONPEAETICHHUS: KOHEUHBIN 3JIEMEHT, y3JIbl, CTEIICHN
cB00OBI, GYHKITHH (GOPMBI KOHEUHOTO JIEMEHTA).

3. 3agaua.
YTBep)KACHO HA 3aceaHud Ka(eapbl «  » 2020 r., ITpotokom Ne
3aB. kadempoit /A.A. CxBopios/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAILIMOHHBINA BUJIET Ne 13
1. HakonuieHHne NMOBpEXICHUI B KOHCTPYKIMU. [ UNIoTE3a IMHEHHOT0 CyMMUPOBaHHUS TOBPEXICHUI.
2. BuOpo3amura KOHCTPYKIUH MallyH.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kageapa «/luHaMuKka, MPOYHOCTh MAIlIUH M COTIPOTUBIICHUE MaTEPUATIOB)
Jucuurinaa - J[nHamMuka ¥ IpOYHOCTh MaIlIiH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7
SK3AMEHAIIMOHHBINA BUWIET Ne 14
1. PacdeT moNroBeYHOCTH AETANU C UCIOJIH30BAHUEM TUIIOTE3bI JINHEHHOTO CYMMHPOBAHUS
MOBPEXKICHUAMN.
2. BubOpou3osnsiust KOHCTPYKITHIA.

3. 3agauva.

VYTBepkIeHO Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne

3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BWIET Ne 15
1. MeToapl cxeMaTu3alyy Cl1y4alHbIX IPOLECCOB HAIPyKEHUSI.
2. luHaMHUYECKOE TallleHHEe KoJIeOaHui.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «uHamMuKa, IPOYHOCTH MAIMH U COTIPOTHBIICHNE MaTePHAJIOB)
Jucuurinaa - J[nHamMuka ¥ IpOYHOCTh MaIlIiH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7
SK3AMEHAIIMOHHBIA BUWIET Ne 16
1. PacdeTsl KOHCTPYKIIMH HA yCTATOCTHYIO IIPOYHOCTb.
2. Konebanus Bpamaromuxcs BajoB. PacueT koneb6aHnii B TPAHCMHICCHSX.

3. 3agaua.
YTBEpKACHO HA 3aceaHuU Kaeaphl «  » 2020 r., [Tpotoxom Ne
3aB. kadempoit /A.A. CxBoprios/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MPOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUWIET Ne 17
1. MeTozs! onpeieNieHrsI Harpy30K IS pacdeTa Ha MPOYHOCTh HECYIITUX CHCTEM aBTOMOOWIICH 1

TPaKTOpOB

2. [locnenoBarenbHOCTD PEIICHUS 3a4a4 METOIOM KOHEUHBIX 3JIEMEHTOB.

3. 3agaya.

YTBepKACHO HA 3aceaHnn Kadenpsl «__ » 2020 r., [Tpotokon Ne
3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHM ST POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHIA

«MOCKOBCKHM NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®daxynsrer TPAHCIIOPTHBIN,
kagenpa «/IuHaMuKa, IPOYHOCTh MAIIMH U CONPOTUBIICHUE MaTEPHATIOB)»
Hucuumvza - J[nHaMuka v MpOYHOCTh MallluH
Crenumanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
9K3AMEHAIIAOHHBIN BUJIET Ne 18
1. Turbl cBapHBIX COETMHEHMI 1 X cBoWcTBA. OCOOEHHOCTH pacyeTa Ha MPOYHOCTH CBAPHBIX

KOHCTPYKLIUH.

2. CTpyKTypa COBPEMEHHBIX IIPOTPAMMHBIX KOMIUIEKCOB METO/Ia KOHEUHBIX JIEMEHTOB.
3. 3anmaya.

YTBepKACHO HA 3aceaHnn Kadempsl «_ » 2020 r, IIporokon Ne

3aB. kadeapoit /A.A. CxBop1os/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUWIET Ne 19

1. Tunnyable HanboJee TSHKETBIE PEXKIMBI HArpy>KeHHUSI HECYIINX KOHCTPYKIIMKA MOOMIIBHBIX MAIIuH IPH

JKCIUTyaTaluu.
2. Ha3nauenue n QyHKIMU IPENPOLIECCOpa B IPOrpaMMax METOa KOHEUHBIX 3JIEMEHTOB.
3. 3agaya.

YTBepKACHO HA 3aceaHun Kaenpsl «_ » 2020 r., [Ipotokon No

3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHM S POCCUMCKOM ®EJEPALIIN
OEJEPAJIBHOE 'TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumuivga - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 20
1. HcneiTanust Mammy JJIA UCCIIEA0OBaHW HAarpy304HbIX PEXKUMOB.
2. Ha3HavyeHue u QyHKIMHU periaTess B MporpaMMax MeToAa KOHEYHBIX 3JIEMEHTOB.

3. 3agauva.
VYTBepkIeHO Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokon Ne
3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUIET Ne 21
1. HYTI/I TMOBBIICHUA TOYHOCTH BBITTOJIHAEMOI'0O METOAOM KOHEYHBIX 3JICMEHTOB paCYE€THOI'O aHAaJIM3a
HaNPSHKCHHO-1e()OPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKITUI aBTOMOOWMIICH U TPAKTOPOB.
2. MeTonbl OIICHKH IMapaMeTpOB CIyYaiHbBIX IPOIIECCOB HAPTYKECHUS.

3. 3agaya.
YTBepKACHO HA 3aceaHun Kaenpsl «_ » 2020 r., [Ipotokon No
3aB. kadeapoii /A.A. CxBop1os/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHM S POCCUMCKOM ®EJEPALIIN
OEJEPAJIBHOE 'TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumuivga - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAILIMOHHBINA BUJIET Ne 22
1. HpI/IT-II/IHI)I TMMOABJICHUA YCTAJIOCTHBIX HOBpe)KJ];eHI/Iﬁ B CBAPHBIX KOHCTPYKIIUAX.
2. KoappuuuneHT HeperynapHOCTH CIIy4aifHOTO Mpolecca HapryKeHusl.

3. 3agauva.
VYTBepkIeHO Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokon Ne
3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAILIMOHHBINA BUJIET Ne 23
1. MeToapl cxeMaTu3alyy Cl1y4alHbIX IPOLECCOB HAIPyKEHUSI.
2. HazHavenue 1 QyHKIMU TOCTIPOLIECCOPa B MPOrpaMMax METOJa KOHEUHBIX JIEMEHTOB.

3. 3ajgaua.

VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne

3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kageapa «/luHaMuKka, MPOYHOCTh MAIlIUH M COTIPOTUBIICHUE MaTEPUATIOB)
Jucuurinaa - JluHamMuka ¥ IpOYHOCTh MaIlIiH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7
SK3AMEHAILIMOHHBINA BUIET Ne 24
1. MeTo/pl cxeMaTr3anny CIydaifHbIX MIPOLIECCOB HATPYKEHHSI — METOIbl MAKCHMYMOB, MUHIMYMOB.
2. BI/IIIBI PaCyY€THBIX CXEM HECYUINX CUCTEM MOOMIIBHBIX MAIllHH.

3. 3agaua.
YTBEpKACHO HA 3aceaHuU Kaeaphl «  » 2020 r., [Tpotoxom Ne
3aB. kadempoit /A.A. CxBoprios/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BWIET Ne 25
1. MeTtoz cxeMaTu3aluu ciiy4aiHbIX IIPOIIECCOB HArpyKEHU — METOJl SKCTPEMYMOB.
2. HOI‘pCHIHOCTI/I IIPpU BBIMIOJIHEHUU paCY€TOB METOAOM KOHCYHBIX 3JICMCHTOB.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOIHOCTH MAIlIMH M CONPOTHUBIICHUE MaTEPHAIIOB)
Hucuumivna - /[nHaMuka v MpoOYHOCTh MallluH
Crnenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOIOTUYECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BIIET Ne 26
1. Meton cxemaTu3aluy ciay4yaiHbIX POLECCOB HAIPYXEeHNU —OAHOapaMEeTPUIECKUIl METOJ] pa3MaxoB.
2. IlpenenbHble COCTOSIHUSL CBAPHBIX COCUHEHUM.

3. 3anmaya.
YTBepKACHO Ha 3aceqaHnn Kadempsl «__ » 2020 r, IIporokon Ne
3aB. kadeapoit /A.A. CxBop1os/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUWIET Ne 27
1. Metoz cxemaTnu3anuu Cily4ailHbIX IIPOLIECCOB HATPYKEHUSI —IBYXIIapaMETPUUECKUM METOJT Pa3MaxoB.
2. [Ipo4HOCTH NMpH CTaTHUECKOM Harpy>KeHUH.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «uHamMuKa, IPOYHOCTH MAIMH U COTIPOTHBIICHNE MaTePHAJIOB)
Jucuurinaa - JluHamMuka ¥ IpOYHOCTh MaIlIiH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7
SK3AMEHALIMOHHBINA BUWIET Ne 28
1. Metop cxemaTH3aIiy CIy4YaiHbIX IPOIIECCOB HATPYKEHUS — METOJ MOTHBIX IIUKIIOB JIMUTpHUYEHKO
C.C.
2. Cratnueckas IpoYyHOCTb. [ MIIOTE3bI TPOYHOCTH.

3. 3agauva.
VYTBepkIeHO Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokon Ne
3aB. kadeapoii /A.A. CxBop1oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHU S POCCUMCKOM ®EJEPALIN
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «/luHamMuKa, IPOYHOCTH MAIIMH U CONPOTUBICHHE MAaTEPHAIIOBY
Hucuumvza - J[nHaMuka v MpOYHOCTh MalllH
Cremmanuct -23.05.01 «HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHIECKUE CPEICTBAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 29
1. MeToa cxeMaTu3aluu ciiy4aHbIX IPOIIECCOB HArPyKEHUS — METO/I MOTOKA JOMKIS
2. I[IpenenbHbIe COCTOSHUS IO KPUTEPHUSIM U3HOCA, KOPPO3UH.

3. 3ajgaua.
VYTBepkIeHo Ha 3aceqaHuu Kadeapsl « _ » 2020 ., [Tporokonm Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EIEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/}"{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHH IMTOJIMTEX)

®axynsrer TPAHCIIOPTHBIN,
kadenpa «uHamMuKa, IPOYHOCTH MAIMH U COTIPOTHBIICHNE MaTePHAJIOB)
Hucuumnuna - JluHaMuKa ¥ NpOYHOCTh MAIIUH
Crenmanuct -23.05.01 «HazemHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHE CPEICTBAY
Kypc 4, cemectp 7
SK3AMEHALIMOHHBINA BUIET Ne 30
1. OneHka NMPOYHOCTH HECYIIUX KOHCTPYKIIMKA MOOMIIBHBIX MAIIMH MPH CITyYailHBIX HArpy3Kax.
2. [IpenenbHbBIE COCTOSTHUS TIPH ITOTEPE YCTOMYNBOCTH.

3. 3agaua.
YTBEpKACHO HA 3aceaHuU Kaeaphl «  » 2020 r., [Tpotoxom Ne
3aB. kadempoit /A.A. CxBoprios/
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