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1 leau u 3aga4y JUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[{enpro n3yyeHus JUCHUIUIMHEBI «/{[MHAMMKA U IPOYHOCTH MAIUH) SBIICTCSA:

— (opMupoBaHHE 3HAHUN O MeTOAax OOecleueHUs] MPOYHOCTH KOHCTPYKLUH
aBTOMOOWJIEH M TPAKTOPOB, METOJaX COBEPIICHCTBOBAHMS MX JMUHAMUYECKUX
XapaKTEPUCTHK, MOJTyYEHHE HABBIKOB Pa3pabOTKU M OCYILECTBICHHUS MEPONPUATUH IO
NOBBIIICHUIO TMPOYHOCTH HECYIIMX KOHCTPYKUMH TPaHCIOPTHO-TEXHOJOTUYECKUX
CPEICTB;

- MOATOTOBKA CTYJEHTOB K JESATEIBHOCTH B COOTBETCTBUHU C KBAIH(DPHUKAIIMOHHOM
XapaKTepUCTUKOM criennanncTa no cnenuansHocty 23.05.01 «Hasemusie TpancriopTHO-
TEXHOJIOTUYECKHEe cpeAcTBay (mpodwib: [lepcriekTHBHBIC TPAHCTIOPTHBIC CPECTBA).

1.2 3agaun AMCHUTLIHHBI

3agayamMu JUCUUILIMHBI «J[MHAMUKA U TPOYHOCTh MAIIMHY SIBJISIOTCS:

- W3Y4YCHHUE CHEUHUAIBHBIX BOIPOCOB JAWHAMUKHM W TIPOYHOCTH KOHCTPYKIIMHU
aBTOMOOUJIEN U TPAKTOPOB, 3HAKOMCTBO C METOJaMU IMOJIYYEHHUS] HArPY30K JJIs pacyeTa
Ha IMPOYHOCTh HECYLIMX CHUCTEM MAIWH, U3YYEHHE KPUTEPUEB OLIEHKU IMPOYHOCTH,
OCBOEHHME METOAMK pacdyeTa W NPOECKTUPOBAHHS HA OCHOBE COBPEMEHHOIO
MPOrpaMMHOr0 00ECIEYEHHS] MOJAEIUPOBAHUS TUHAMUYECKUX XapaKTEPUCTUK U pacyeTa
HaIpsHKEHHO-N1e()OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIHIA.

- O3HAKOMJIEHUE CTYJEHTOB C JKCIIEPUMEHTAIBHBIMU U PACUETHBIMU METOIAMH,
UCIIOJIb3YEeMBbIMH TPU  OOECMEYEHUU TMPOYHOCTH KOHCTPYKIMH, B YACTHOCTH, C
PacUETHBIMU MOAXOJaMH HA OCHOBE METOJIa KOHEUHBIX 3JIEMEHTOB ISl UCCICAOBAHUS
HaIpsHKEHHO-1e(DOPMUPOBAHHOTO JIETANICH U Y3JI0B aBTOMOOUIIEH U TPAKTOPOB.

- 3HAKOMCTBO C OCHOBaMH PAaCYETHOTO MOJICIIMPOBAHUS KOHCTPYKITUH MOOUITBHBIX
MAIlIMH C KMCIOJIb30BAHHEM OJHOW W3 YHUBEPCAIBHBIX MPOrpaMM METOAA KOHEUHBIX
AJIEMEHTOB U OJHOM M3 YHUBEPCAIBHBIX IPOrPAMM TPEXMEPHOTO aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHMSL.

1. MecTo JTUCHUIJIMHBI B CTPYKTYpPe OCHOBHBIX 00Pa30BaTe/bHBIX POrPaMM
(Ooo1)

JucuuminHa «J{nHaMuKka ¥ TPOYHOCTh MAITUH» OTHOCUTCS K BapHAaTUBHOM 4acTH
b1.2, 6iaoka b1, mpodeccmonanmsroro mukima OOIl mo crnemmamsHocTH 23.05.01
«HazemHBIe TpPaHCIIOPTHO-TEXHOJIOTHYCCKHE CpenCcTBa» (Mpoduiab: [lepcrieKTHBHBIC
TPAHCIIOPTHBIE CPEICTBA).

[TpenmecTByOMUMHI KypcamMu, Ha KOTOPBIX 0a3UpyeTcs TUCIUILUIHHA «/[nHamuKa u
MPOYHOCTH MAIIIHH SIBIISTFOTCS:

- MaTEeMaTHKa,;

- (pusuka;

- ICTaJIM MAIlIMH U OCHOBBI KOHCTPYHUPOBAHUS;

- CONIPOTHUBJICHUE MAaTEPHAJIOB.



2. Komnerenuuu odyuaronierocsi, popmupyembie B pe3yJbTaTe 0CBOCHHSA
AUCUMILTHHBI

B pesynbpTaTe OCBOCHMS AWCIMIUIMHBI CTYJICHT JOJDKEH 00JajaTh CIEIYIONAMU
npodeccnonansabiMu (ITK) komnerennusmu (ITK-2, ITK-10).

OIIK-1 CmocobnocTs (hOpMYyIUPOBATh MEIW W 3a7a4d UCCICAOBAHUS, BBISIBISATH
MIPUOPHUTETHI PEIICHUS 3a/1a4, BRIOUPATh M CO3/1aBaTh KPUTEPUU OTICHKH.

OIIK-2 CnocoOHOCTh  CIMOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE  METO/IbI
UCCJIeIOBAHUSI, OLIEHUBATD U MPEACTABISTH PE3YJIbTaThl BHITOTHEHHONW PaOOTHI.

[IK-3 CnocoGHOCT, B COCTaBE€ KOJUJICKTUBA MCIOJHUTENEH ydacTBOBaTh B
TEXHUYECKOM 00ECIIE€YEHUH UCCIIEIOBAHUN U pealu3allui UX Pe3yIbTaToOB.



B pe3yabTarte ocBOeHHs

Kon o0pa3oBaTeJIbHOM IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMINETEHIIMH | MPOrpaMmbl o0y4yarommuiics 00y4eHMs M0 TUCIUILTHHE
JTOJI’KeH 00,1a1aTh
[1K-6 CIIOCOOHOCTBIO UCIIOJIBL30BATh | 3HATH:
MIPUKIIATHBIC TTPOTPAMMBI ® TEOPETUYECKHE BOIPOCHI, CBI3aHHBIE C
pacdera y3JIoB, arperaTtoB u TIPUMEHEHUEM COBPEMECHHBIX YHUCICHHBIX
CHCTEM TPAHCTIOPTHO- METOJIOB MEXAHUKH JUIS aHAIN3a
TEXHONIOTHUECKHX CPENICTB H MIPOYHOCTHBIX U I[I/IHaMI/I‘{eCK‘I’/IX
XapaKTePUCTUK KOHCTPYKITHHA
HUX TEXHOJIOTUYECKOTO
TPaHCIIOPTHO-TEXHOJIOTHUECKHUX
o0opyoBaHus KOMILIEKCOB.
e  (OpMBI B3aUMOACHCTBHUS IPOTPAMMHOTO
o0ecIIeYeHHsT TPEXMEPHOTO
T[ICK-1.5 CIIOCOOHOCTBIO UCIIOIL30BATh P P

NIPUKJIAHBIE IPOIPAMMBI
pacueTa y3JloB, arperatoB u
CHCTEM aBTOMOOMIIEH 1
TPaKTOPOB.

MIPOEKTUPOBAHUS U MPOTPaMM METOAA
KOHCYHBIX 3JICMCHTOB IIpHU COBMECTHOM
paboTe B cOCTaBe KOJICKTHBA
HCIIOJTHUTENCH, CBI3aHHOM C
IMPOCKTUPOBAHHUEM U PACYECTHBIM
AHAJIM30M IMPOYHOCTU U JUHAMHWYCCKUX
XapaKTEePUCTUK KOHCTPYKITHIA
TPAHCIIOPTHO-TEXHOJIOTUIECKIX
KOMILJICKCOB

yMeTb:

®  OCYLIECTBIIATh PALlIOHAJILHBIN BEIOOP
PAacUETHBIX CXeM, KOHEYHO-3JIEMEHTHBIX
MOJEJIEH, CXEM HarpyKeHus U
3aKpeIUICHNS IPU UCCIIEIOBAaHUAX
MPOYHOCTH U JTUHAMUYECKHUX
XapaKTEpPUCTUK KOHCTPYKIUI
TPaHCIOPTHO-TEXHOJIOTHYECKUX
KOMILJIEKCOB.

®  OCYIIECCTBJISATH OOMEH JaHHBIMH MEKIY
porpaMmMamM# TPEXMEPHOTO
MIPOEKTUPOBAHUS U IPOIPaMM METO/1a
KOHCYHBIX 3JICMCHTOB IIPpU
MPOEKTUPOBAHUU U PACUETHOM
aHaJIn3€ IPOYHOCTU U JUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKLIUI
TPaHCIOPTHO-TEXHOJIOTHYECKUX
KOMIUIEKCOB.

BJIA/IETh:

®  HaBBIKAMH HCIOJIb30BAHHS COBPEMEHHBIX
YHCJICHHBIX METOJIOB MEXAHHUKH,
OPUEHTUPOBAHHBIMU HA IIPUMEHEHUE
KOMITBIOTECPHBIX HHCTPYMCHTOB, IJIA
pacueTa HarpsHKEHHO
ne(hOPMUPOBAHHOT'O COCTOSIHHS U
JUHAMHUYCCKUX XapaKTCPUCTUK )leTaneﬁ
U Y37I0B KOHCTPYKIIMH TPAHCTIOPTHO-
TEXHOJOTHUYECKUX KOMILICKCOB.

L HaBbIKaMU II€peaavun JaHHbIX U3
MPOTrpaMM TPEXMEPHOTO
MPOCKTUPOBAHUA B BBIYUCIHUTCIBHYIO
MPOTrpaMMy, PEATHU3YIOIILYI0 METO/
KOHEYHBIX JJICMEHTOB, JIJIsl pacueTa
HAMpPSHKEHHO 1eOPMHUPOBAHHOTO
COCTOSIHUS U IMHAMHYCCKHUX




3. CTpyKTypa U coep:KaHue TUCHHIINHBI

OO0mast TpyI0eMKOCTh TUCIUTLINHBI COCTaBIISICT 2 3a4€THBIC €IUHUIIBI, T.€. - /2
aKaJIeMUYECKUX YacoB (M3 HUX CaMOCTOATEIHHON paboThl — 36 4acoB, jekiuii — 36
gacoB). CTpyKTypa U COJCpIKaHUE Pa3ieiioB TUCITUILUINHBI TpUBEACHEI B [Tpumoxenuu 1.

Bup yueOHoii padoThl Bcero yacos Cemectp
7

OO01mast Tpy10eMKOCTh 72 (23.e.) 72 (23.e.)

AynutopHbIe 3aHATUs (Bcero) | 36 36

B Tom uncie

JIEKIIUA 36 36

[IpakTueckue 3aHsATHS
JlaGoparopHble 3aHATHS

CamocrosTenpHas padbora 36 36
CTYJICHTa

KypcoBas pabota HET HET
KypcoBoii npoekr HET HET

Bun npomexyrounoit DK3aMeH
aTTECTaIlUU

Conepxanue pa3aesioB IMCHUATIIAHBI

Tema 1. Beeaenue.

O0630p TUMOB HECYNIMX CUCTEM MOOHWJIBHBIX MAIIIMH, KaKk OOBEKTa JJIsI aHaJIn3a
HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS, TUHAMUYECKUX XapaKTEPUCTUK U OLICHKU
npouyHocTH. O030p TUMUYHBIX HanOOJEe TSKENbIX PEKUMOB HArPYXKEHUS] HECYIIUX
cucTeM MOOWIBbHBIX MamuH. OO030p METOJOB HCCIENOBAaHUSA  HANPSKEHHO-
nedopmupoBanHoro coctosguus (H/C) necymux cucteM mMoOuiabHbIX MamuH. O030p
KPUTEPUEB OLECHKH MPOYHOCTH W THUIIOB MPEAECIBHOIO COCTOSHUS HECYIIUX CHUCTEM
MOOWIBbHBIX  MamuH. ComocTaBieHHE TUNUYHBIX PACUETHBIX MOJIeNieH, BHUJIOB
Harpyskenusi, MetoJ10B uccieaoBanus HJC u kpureprueB OLEHKU MPOYHOCTH PEATbHBIX
HECYIIMX KOHCTPYKIIMI aBTOMOOWJIEH M TPAKTOPOB C PACUETHBIMH CXEMaMH, BUIAMU
Harpy3ok, Merogamu pacyetra HJIC u kpuTepusiMU OLUEHKU MPOYHOCTH, U3YyYAEMbIMU
CTyJIEHTaMU B KypC€ CONPOTHUBIICHUS MaTtepuasioB. lIpeameT quHaMHKA ¥ TPOYHOCTH.
[Tonsatue o MeTogax o0ecrneueHus: IPOYHOCTH KOHCTPYKIIMI aBTOMOOMIIEH U TPaKTOPOB.
Ponb pacueTHbIX METOI0B pU oOecniedeHr TPOoyHOCTH. OCHOBHBIE HAPABIEHUS pa0OT
10 00€CIEeYEHUI0 MPOYHOCTH KY30BOB M paM aBTOMOOUJIEN U TpakTopoB. [Iporpammuoe
o0OecrieueHue sl  PacyeToB  HAMpPsHKEHHO-IE(OPMUPOBAHHOTO  COCTOSIHHMS U
JTUHAMHYECKUX XapaKTEPUCTUK KOHCTPYKIIMI aBTOMOOUJIEH U TPaKTOPOB.

Tema 2. Buabl npee/ibHOT0 COCTOSIHUSA HECYIMX CUCTEM MAILIMH U KPUTEPUH
OLICHKH MPOYHOCTH.

[IpoYHOCTH MpPU CTATUYECKOM HArPY>KEHUHU. | UTTOTE3BI MPOYHOCTH. Y CTATOCTHAA
npouyHoctb. KpuBas ycrajmoctu. ManonukioBas, MHOTOIIMKIOBAsl — yCTalOCTh,
HEOTPaHWYEHHAs JOJTOBEYHOCTh. Y paBHEHUE KPUBOM YCTaJOCTH B CTETIEHHOU (popme.
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[Ipeaen BbIHOCIMBOCTH OOpa3la MpU CUMMETPUYHOM LMKiIe. [Ipenen BHIHOCIMBOCTH
neranu. DakTopbl, BIUAIONIME HA HM3MEHEHUE IMpeaeia BBIHOCIMBOCTH JETAIH I10
OTHOLIEHUIO K Tpeleay BBIHOCIMBOCTH oOpa3ua. BimsgHue acumMmerpuu KA
Harpy>kKeHHUs Ha XapaKTEPUCTUKHU CONPOTHUBIICHUS yCTAIOCTH. /lnarpamma mpeaenbHbIX
ammuntya. Koad¢unuenT 3anaca Npo4HOCTH 1O KPUTEPUIO CONMPOTHUBIICHUS YCTATOCTH.
Haxonnenune mnoBpexIeHUM B KOHCTPYKUMH. ['MIoTe3a JMHEHHOTO CYMMUPOBAHUS
ITOBpEXKAEHNN. Pacder 10AroBEYHOCTH IE€TANN € UCIIOJIB30BAaHUEM TMIIOTE3bI IMHEWUHOTO
CyYMMHUPOBAaHMS TIOBPEKICHMM. MeToapl CcXeMaTh3aluuy CIIy4alHBIX IPOLECCOB
HarpyeHusi. PacueTbl KOHCTPYKIIMH Ha YCTAJIOCTHYIO HOpO4YHOCTh. IIpenenbHble
COCTOSIHUS TIPH MIOTEPE YCTOMUYMBOCTHU. 1IpenenbHble COCTOSIHUA N0 KPUTEPUSM U3HOCA,
KOPPO3UHU.

Tema 3. Meroabl omnpeaejeHdsi HArpy30K s pacdyeTa Ha NPOYHOCTH
HEeCYIIUX CHCTeM aBTOMOOMJICH U TPAKTOPOB

Tunuynbsie HanOoyiee TsHKENbIE PEKUMBI HArpyKEHUST HECYIIMX KOHCTPYKIIUN
MOOWJIBHBIX MAalllMH MpU S3KCIUTyaTalud. MeTolbl HWCHBITaHUN IS UCCIEIOBaHUS
Harpy304HbIX pEXKHMOB. MeETONbl OLEHKH NapaMeTpoOB CIIyYalHBIX IPOLECCOB
HaprykeHus. MeTonpl cXemaTU3aluy CIydalHBIX IPOLECCOB HarpyxeHus. Meron
cxeMaTtu3aluu - NoJHbIX MuKIoB IMurpuuenko C.C.. Meton cxemMaTtn3amuu - NOTOKa
105 OueHKa MPOYHOCTH HECYIIUX KOHCTPYKIHMI MOOMIBHBIX MAIIMH MPHU CITyYailHbIX
Harpy3kax.

Tema 4. Cnooco0bl MoOJeIMpPOBAaHMS KOHCTPYKIHMI paM U KY30BOB
aBTOMOOMJIEll W TPAKTOPOB /I pacyeTa HaNPAKEHHO-AeGOPMUPOBAHHOIO
COCTOSIHUA ¥ OLICHKHU IPOYHOCTH.

Buapl pacdeTHbIX CXeM HECYIIMX CHCTEM MOOWJIBHBIX MamuH. OcoOeHHoCTH
MOJICIIUPOBAHUSL AJIEMEHTOB M Y3JIOB HECYIIMX CUCTEM MOOUIIBHBIX MAIWH. JTaIlbl
CO3IaHUSI PACUETHBIX CXEM HECYIIUX CHCTeM MOOWJIBHBIX MAlllUH (Ha MpUMeEpe Ky30Ba
aBToMoOusisi). OCOOEHHOCTH PACUETHBIX CXEM HECYIIUX CUCTEM MOOMIIbHBIX MaIlIvH (Ha
npuMepe Ky30Ba aBTOMOOWJISI) M CHOCOOBI MOJEIUPOBaHUSA. MeETo/bl MCCIEAOBAHUS
KOHLIGHTpAllMu HaNpsOKeHW B 3J€MEHTaxX Ky30Ba aBTOMOOWIISI C MOMOILBIO METOJa
KOHEUYHBIX 3J1€EMEHTOB. OCHOBHBIE JTallbl BBIIIOJIHEHUS PACUYETHOTO aHAIN3a Ky30BOB
aBTOMOOMJIE METOJOM KOHEUYHBIX 3JIEMEHTOB. [[OrpemHocT! npu pacyerax METOJIOM
KOHEYHBIX 3JIEMEHTOB HECYIIMX KOHCTPYKUMN MOOWIBHBIX MamuH. [Ipeumyinecta u
HEJIOCTATKU PACYETHBIX IMOJAXOJOB MPU OOECHEYEHUH MPOYHOCTH HECYLIUX CHUCTEM
MOOWJIbHBIX MamuH. [lyTH TMOBBIINIEHHS TOYHOCTH KOHEUHO- 3JIEMEHTHOrO aHajau3a
HaNPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMI aBTOMOOUIIEH U TPaKTOPOB.

Tema 5. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIIMIA.

Tunel cBapHBIX COCAMHEHUN M UX CBOWCTBA. [IpenenbHblE COCTOSHUS CBApHBIX
coenquHeHur. KOHILIEHTpauusT HanpspKEHWM B CBAPHBIX COEAUMHEHMAX. McnbitaHus
CBApHBIX COEIMHEHHUW. MeToapl pacueta Ha NPOYHOCTH CBAPHBIX KOHCTPYKIIUU.
OcoOeHHOCTH pacyeTa Ha MPOYHOCTb CBAPHBIX KOHCTPYKIMH. OcoOeHHOCTH
MOJEIUPOBAHUS CBApHBIX Y3JI0B Hecymux cucrteM. KoHueHTpauus HanpspKeHUH B
CBAapHBIX KOHCTPYKLHMSIX Ky30BOB aBTOMOOWiei. llpumenenne Merona KOHEUYHBIX



AJIEMEHTOB [JISl UCCIENOBAHNS KOHUEHTPALUHA HANPSHKEHUN B CBAPHBIX KOHCTPYKLIMSX.
[IprunHBI NOSBIICHHS YCTAIIOCTHBIX MOBPEXKICHUN B CBAPHBIX KOHCTPYKIIUAX

Tema 6. KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE  METOAbI  IOBBILICHUS
MPOYHOCTH CBAPHBIX KOHCTPYKIM.

[IpaBuia KOHCTPYHPOBAHMS CBAPHBIX y3JI0B HECYIIIMX CUCTEM MOOMIIbHBIX MAIIHH
C YJIY4YIICHHBIMHU XapaKTEPUCTUKAMH IIPOYHOCTU. TEXHOJIOTUYECKNE MEPHI TTOBBIIICHUS
IPOYHOCTH CBAPHBIX KOHCTPYKLUU.

Tema 7. BuOpo3ammura KOHCTPYKUMH MALIUH.

Bubpownzonsauus koHcTpykumil. JlemndupoBanue kosieOanuii. JnHammdeckoe
ramenue kojeOanuil. Konebanus Bpamaroniuxcst BayioB. Pacyer koiiebaHuii B
TPAHCMUCCHSIX.

Tema 8. Yaapo3ammra KOHCTPYKUMA HA3eMHbIX TPAHCIIOPTHBIX CPEACTB.

CBOCTBO TacCUBHOM 0€30MACHOCTM KOHCTPYKIMH Ky3oBa. [IpodHocTh
KOHCTPYKILIMM Ky30Ba IIpU yAapHOM HarpykeHuu. [loctaHoBKa 3a1auu MOAEIUPOBAHUSA
ABAPUMHOTO CTOJIKHOBEHHSI TPAHCIIOPTHBIX CPENICTB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Metoauka mpenogaBaHusi AUCHUILIMHBI «J[MHaMHKa U MPOYHOCTH MAIMH» U
peanuzaius KOMIIETEHTHOCTHOTO TMOJXOJa B HW3JIOKEHUM W BOCHPUITHU MaTepuaia
MpeayCMaTpuBaeT MCIOJb30BaHUE CIIEAYIONIMX AKTUBHBIX M WHTEPAKTUBHBIX (PopM
MIPOBEJICHUS TPYIIIOBBIX, WHIWBUAYAIbHBIX, ayAUTOPHBIX 3aHATUA B COYETAHUU C
BHEAYJIUTOPHON palbOTON ¢ 1enbi0 (POPMUPOBAHUS U PA3BUTUS MPOGHECCHOHATBHBIX
HAaBBIKOB 00YYaIOIIUXCSI:

— TOATOTOBKA, MPEACTABICHUE W OOCYXKICHHE MPE3CHTAIMI Ha CEMUHAPCKUX
3aHSITUSX;

— OpraHu3alys U MPOBEICHHUE TEKYIIEro KOHTPOJS 3HAHUM CTYyACHTOB B (hopMme
ayIUTOPHOI'O TECTUPOBAHUS;

— IIPOBEJIEHUE MACTEP-KIACCOB DKCIEPTOB U CIEIIMAIMCTOB B 00JIACTH JTUHAMUKH U
MIPOYHOCTH KOHCTPYKIUWA MAIlIHH.
VY enpHBIA BeC MPAKTUYECKUX 3aHATUN OMPEEICH TIABHOM 1EIbI0 00pa3oBaTebHOMN
MPOTPaMMbl, 0COOEHHOCTHIO KOHTUHI€HTa 00YUYarOIIUXCsl U COACPKAaHUEM JTUCIUILIMHBI
«/luHaMuKa W MPOYHOCTh MamuH». B nenom no agucuuruimHe oH coctaBisgeT 50%
ayIUTOPHBIX 3aHATHNA. 3aHATHS JIeKIMoHHOTO Thma coctaBiasasior 100 % ot obOnema
Ay IUTOPHBIX 3aHATUH.

OueHOYHBbIE CPeICTBa AJIsl TEKYLIEro KOHTPOJS YCIeBaeMOCTH, IPOMEKYTOYHOM
arrecTallMd MO HWTOraM OCBOEHHMSl JUCHUIUIMHBI M Y4eOHO-MeTOoaHYecKoe
o0ecrevyeHne CaMOCTOATEIbHO PadOThI CTYICHTOB.



B mpouecce 0OydeHHs HCHOJB3YIOTCA CIEAYIOIIME OLIEHOYHBIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYAECHTOB, OLIGHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- IHOATrOTOBKA K BBIITOJHCHHIO PACUCTHBIX pa60T U UX 3a1uTa.

OueHouHblE  CpEACTBA  TEKYIIEr0 KOHTPOJI  YCIEBAEMOCTH  BKJIOYAIOT
KOHTPOJIbHBIE BOMNPOCHI M 3aJlaHusd B (opme OJIaHKOBOrO U (WJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, 1T KOHTPOJIS OCBOCHUS 00YJAIOITUMUCS PA3/IEIOB TUCIUATIIAHBI.

OOpa3ipl KOHTPOJIBHBIX BOIPOCOB, 3K3aMEHAIMOHHBIX OWJIETOB, MPUBEICHBI B
MPUIOKEHUH 4.

6.1. ®oHI OUEHOYHBIX CPEACTB [JISl NMPOBEJCHUS INPOMEKYTOYHOH ATTECTALMH
00y4arIuxcs no JUCUMILIMHE (MOIYJIIO0).

6.1.1. IlepeueHb KOMIMETEHIMIA C yKa3aHMEM STamoB UX (POpPMHUpPOBAHUS B MpOIECCE
OCBOCHHMSI 00pa30BaTEIBHON IPOTPaAMMBI.

B pesynaprare OCBOCHUS AUCHUIUIMHBI (MOAYJsi) (QOPMHUPYIOTCS  CIIEIYIOIIHE
KOMITETCHIINH

Kon B pe3yabTaTe ocBoeHuUsi 00pa30BaTeIbHOI MPOrpaMMBbl 00yUYarOLIUIiCS
KOMTIIETEeHIINH JM0JIZKEH 00J1a1aTh
I1K-6 CMOCOOHOCTBIO UCTIONIB30BaTh MPUKJIAHBIC TPOrPAMMBI PacyeTa y3JI0B, arperaTton
" CUCTEM TPAHCIIOPTHO-TEXHOJIOTMYCCKUX CPEACTB U UX TCXHOJOTHUICCKOT'O
0bopymoBaHUs
IICK-1.5 CIOCOOHOCTBIO MCITOJIB30BaTh MPUKIIAIHEIE POTPaMMBI pacueTa y3JI0B, arperaTon

Y CUCTEM aBTOMOOMJIEH U TPaKTOPOB.

B mporecce ocBoeHusi 00pa3zoBaTENbHOW MPOrpaMMBbl JTaHHbIE KOMIIETEHLIUH, B
TOM YHUCJE UX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJE€ OCBOEHUS
0Oy4aronMMUCs AUCIHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUH C YY€OHBIM TUIAHOM U
KaJIeHAapHBIM rpapukoM yueOHOTo mpoiecca.

6.1.2. Onucanue mnokasaresjied M KPUTEPHEB OLCHUBAHUS KOMIICTCHLMH,
(opMupyemMBbIX 10 HUTOraM OCBOCHHMS JAUCHUIIMHBI (MOIYJIsI), ONMCAHHME IIKAJ
OLICHMBAHMS.



[loka3arenem

OLICHHMBAHUA

KOMIIETEHIINHN

Ha

Pa3JINYHbIX

oTallax

1%9,¢

dbopMUpOBaHUS SBISETCS JOCTHXKEHUE OOYYAIOMIMMHCS TUIAHUPYEMBIX pPE3yJIbTaTOB

00y4eHUsI MO TUCHUILUIUHE (MOJIYIIIO).

ITK-6 cnoco0HOCTHI0 HCIOJIB30BATH MPUKJIAAHbIE POrPAMMBI pPacyeTa y3J10B, arperaTton
U CHCTEM TPAHCIIOPTHO-TEXHOJOTHYECKUX CPEICTB U UX TEXHOJIOTHYECKOro 000Py/10BAHUSA

IICK-1.5

arperaToB U CHCTEM aBTOMOOMJIeH U TPAKTOPOB.

CMOCOOHOCTHIO MCI0JIL30BATH NPUKJIAHbIE IPOrPaMMBbI pacyeTa y3JI0B,

Kpurepumn oneHuBaHus

IToxa3zarenn
2 3 4 5
3HATH: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
JEMOHCTPUPYET IIOJIHOE JIEeMOHCTPUPYET JIE€MOHCTPUPYET JIE€MOHCTPUPYET
TCOPCTHICCKUC | greyreTBHE Ml HETIONHBIE 3HAHUS YaCTHYHBIE 3HAHMUSI TIOJIHBIE 3HAHMUSI
BOIIPOCHI, HEJI0CTaTOYHOE TEOPETHYECKHUX TEOPETHYECKHUX TEOPETHYECKHU
CBsA3aHHBIC C COOTBETCTBHE 3HAHUI BOIIPOCOB, CBSI3aHHBIX | BOMPOCOB, CBA3AHHBIX | X BOIIPOCOB,

[IPUMEHEHUEM
COBPEMEHHBIX
YHUCIICHHBIX
METO/I0B
MEXaHHUKH IS
aHanm3a
[IPOYHOCTHBIX U
JUHAMHAYECKUX
XapaKTEepUCTUK
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILJIEKCOB.

TEOPETUYECKUX
BOIIPOCOB, CBA3aHHBIX C
NIPUMEHEHUEM
COBPEMEHHBIX
YHCJIEHHBIX METOJ0B
MEXAHUKH JUIsl aHAJIN3a
MPOYHOCTHBIX U
JUHAMHUYECKHUX
XapaKTEPUCTUK
KOHCTPYKIUI TPaHCIIOPTHO-
TEXHOJIOTMYECKUX
KOMIUIEKCOB.

C IpUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX METO0B
MEXaHHUKH JUIs1 aHAIN3a
[IPOYHOCTHBIX U
JUHAMHUYECKHUX
XapaKTEpUCTUK
KOHCTPYKUUH
TPaHCTIOPTHO-
TEXHOJIOTHUECKUX

KOMILJIICKCOB.

Honyckarorcs
3HAYUTENbHBIC OINOKH,
MPOSIBISETCS
HEJI0OCTaTOYHOCTh
3HaHUH, N0 pALy
TOKa3aTeleH,
obOyyJaroruiics
HCIIBITHIBAET
3HAYUTEITHHBIC
3aTpyAHEHUS TIPU
ONEPUPOBAHUU
3HAHWSIMH TIPU UX

C IPUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX METO0B
MEXaHHUKH IS aHAIN3a
MMPOYHOCTHBIX U
JIUHAMUYECKUX
XapaKTEPUCTUK
KOHCTPYKUUH
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
KOMIIJIEKCOB, HO
JIOTTYCKaIOTCS
HE3HAYUTEIIbHbIE
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
AHATUTHYECKUX
oTeparusx.

CBSI3aHHBIX C
MIPUMEHEHUEM
COBPEMEHHBIX
YHCIIEHHBIX
METO0B
MEXaHUKH JUIs
aHaIu3a
MPOYHOCTHBIX
5
JTAHAMUYECKH
X
XapaKTEPUCTH
K KOHCTpYKLUH
TPaHCHOPTHO-
TEXHOJIOTHYECK
UX KOMILJIEKCOB,
CcBOOOJIHO
onepupyet
nprOOPETEHHBI
MU 3HAHUSIMH.




MEpPEHOCC HAa HOBBIC

CUTYAIIHH.
yMeTb: OOyuarommuiicst He ymeeT OObyuaromuiics OO0yyaromuiics OO0yyaromuiics
WIH B HEZOCTATOUYHON JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCYIECTBIATE CTETEHU YMEET: HETIOJIHOE YACTUYHOE COOTBETCTBHE | MOJHOE
PAIMOHATIEHBIN COOTBETCTBHE CIEYIONIUX YMEHHH: COOTBETCTBHE
BBIOOP PACUETHBIX | OCYIIECTBIIATH CIIEAYIONIX YMeH: CITEIYIONHX
CXeM, KOHEYHO- pAIMOHAJILHBIN BBHIOOD OCYIIECTBIIATH yMeHHi:
3JIEMEHTHBIX pACUETHBIX CXEM, KOHEYHO- | OCYLIECTBIIATh pALMOHAJBLHBI BHIOOD
MOJIETEH, CXEM 3JIEMEHTHBIX MOJIEJICH, CXeM | palliOHAIbHBIN BEIOOD PacUETHBIX CXEM, OCYIIIECTBIIATh
HATPYKEHHS 1 HATPY/KEHUS U 3aKPEIUICHHS | PACUETHBIX CXEM, KOHEYHO-DJIEMEHTHBIX pALOHAIIBHBIH
3aKpCIIJICHUA ITPU IIpr UCCJIICAOBAHUAX KOHEYHO-3JICMCHTHBIX MOI[CHCI\/'I, CXeEM BI)I60p
WCCIIEIOBAHUSX MIPOYHOCTHU U MOJIENEN, CXEM HarpYKEHHS U pacyeTHBIX
IPOYHOCTH U JMHAMUYECKHX HATPYKEHHS U 3aKpEIUICHHS [IPH CXeM, KOHEYHO-
JMHAMHYECKHX | XapaKTePHCTHK 3aKpeTIeHUs] TIPU UCCIIEIOBAHUSX AIIEMEHTHBIX
XapaKTePUCTHK | KOHCTPYKIUil TpaHCHOpTHO- | MCCICNOBAHMAX NPOYHOCTHU U MoJIeTIeH, cXeM
KOHCTPYKLIMH TEXHOJIOTHYECKUX IIPOYHOCTH H JUHAMUYECKHUX HarpyXCHUI 1
TPaHCIIOPTHO- KOMILIEKCOB. AMHAMHUYECKHUX XapaKTePUCTHK 3aKpCIUICHIS
TEXHOJIOTHYECKHX XapaKTEPUCTHK KOHCTPYKIIUH Tipu
KOMILIEKCOB. KOHCTPYKIHMi TPaHCIOPTHO- MCCICNOBAHMAX
TPaHCIOPTHO- TEXHOJIOTHYECKUX HIPOTHOCTH H
TEXHOJIOTHYECKUX KOMILIEKCOB. AWHAMHYCCKH
KOMILIEKCOB. X
‘VYMeHus: 0OCBOEHBI, HO XapaKTepHCTH
JlomyckaroTest JOIYCKAIOTCS K KoHCTpyKIit
3HAYMTENLHBIE ONIUOKH, | HE3HAYUTEIbHBIE

MIPOSBIISETCS
HEIOCTATOYHOCTH
BJIAJICHUS HAaBLIKAMU I10
psiy mokazarenen,
OO0yyvarommuiics
HCIBITHIBAET
3HAYUTEILHBIE
3aTPYIHEHUS [TPH
MPUMEHEHUH HaBBIKOB
B HOBBIX CHUTYaIlUsX.

OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
IIEPEHOCE YMEHUH Ha
HOBBIC, HECTAHIAPTHHIC
CUTYaIIUH.

TPaHCHOPTHO-
TEXHOJIOTHYECK
UX KOMILJICKCOB.

CBoboaHO
oTIepupyeT
nproOpETECHHBI
MU YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
ITOBBIIICHHOM
CIIOKHOCTH.
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BJAaJd€Th:

HaBBIKAMHI
UCIIOJIb30BaHMS
COBPEMEHHBIX
YHUCIIEHHBIX
METO/I0B
MEXaHHKH,
OpPUEHTUPOBAHHBI
MH Ha
MIpUMEHEHUE
KOMIIBIOTEPHBIX
MHCTPYMEHTOB,
JUISL pacueTa
HanpsHDKEHHO
Je(hOpMUPOBAHHO
'O COCTOsIHHUA U
JUHAMUYECKUX
XapaKTePUCTHK
JeTaneil u y3iaoB
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMIUIEKCOB.

OO6yuaromuiicst He BIaaeeT
WY B HETOCTATOYHOMN
CTETIeHHU BJa/IeeT HaBbIKAMU
WCIIOJIb30BaHU
COBPEMEHHBIX YUCIIEHHBIX
METOJIOB MEXaHUKH,
OpPHUEHTHPOBAHHBIMH Ha
MIPUMEHEHNE
KOMITBIOTEPHBIX
WHCTPYMEHTOB, IS
pacdera HanpsH>KEHHO
nehopMHpPOBAHHOTO
COCTOSIHHSI U
JTUHAMHYECKUX
XapaKTEPUCTUK JeTaneu u
y3JI0B KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJOTHUECKUX
KOMILIEKCOB.

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
HaBBIKAMH
WCTIOJTb30BaHHUS
COBpPEMEHHBIX
YHCIICHHBIX METOJIOB
MEXaHHKH,
OpHEHTHPOBAHHBIMH Ha
MPUMEHCHUE
KOMITBIOTEPHBIX
WHCTPYMEHTOB, JJIs
pacdera HaIpsKEHHO
neopMHUPOBaHHOTO
COCTOSTHUSI U
JTTHAMHAYECKAX
XapaKTEPUCTUK
JIeTalIe U y3JI0B
KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTHUECKUX
KOMILIEKCOB.

Homnyckarorcst
3HAYNTEIbHbIC OIIHOKH,
MPOSIBIIACTCS
HEJAO0CTATOYHOCTh
BJIQJICHUS HABBIKAMH 10
psiy mokazarernen,
OO0yyaromuics
HCIBITHIBACT
3HAYUTEIbHbIC
3aTPYIHECHUS TTPH
MPUMEHEHUH HABBIKOB
B HOBBIX CUTYaIIUAX.

OO0yyarommuiics
YaCTUYHO BIIAJIEET
HaBbIKaMH
HCIIOJIb30BaHMS
COBPEMEHHBIX
YHCIEHHBIX METO/I0B
MEXaHHKH,
OpUEHTHPOBAHHBIMH Ha
MpUMEHEHNE
KOMITBIOTEPHBIX
WHCTPYMEHTOB, JIs
pacdera HalpsKEHHO
neopMHUPOBaHHOTO
COCTOSIHUS U
JTUHAMHYECKHX
XapaKTEPUCTUK JIeTaleu
U y3JI0B KOHCTPYKILIUI
TPaHCIIOPTHO-
TEXHOJIOTHUECKUX
KOMIUIEKCOB.

HaBwiku 0CBOCHBI, HO
JIOIyCKaloTCA
HE3HAYNTEIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyAHEHHUS IPU
[IEpEHOCE YMEHUH Ha
HOBbIE, HECTAHJAPTHHIE
CUTyaIH.

OO0yyaromuiics
B ITOJTHOM
o0beMe BIIaziceT
HaBBIKAMH
HCITOJIB30BaHHUS
COBpPEMEHHBIX
YHCIIEHHBIX
METOOB
MEXaHHKH,
OPHUEHTUPOBAHH
BIMH Ha
MIPUMEHEHUE
KOMIIBIOTEPHBIX
HHCTPYMEHTOB,
JUTS pacdeTa
HaMPSHKEHHO
nehopMUpOBaH
HOT'O COCTOSTHUS
nu
JMHAMHYECKHUX
XapaKTePUCTHK
JneTanen u
Y3JIOB
KOHCTPYKLUH
TPaHCIOPTHO-
TEXHOJIOTHUYECCK
X KOMIIJICKCOB.

CBoboHO
MPUMEHSIET
MOJIyYCHHbIE
HaBBIKH B
CUTYaIUIX
TOBBIIIIEHHOM
CIIOKHOCTH.
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ITK-6 cnoco0HOCTHI0 HCIOJIB30BATH MPUKJIAJAHbIE POrPAMMBI pacyeTa y3J10B, arperaTton
U CHCTEeM TPAHCHOPTHO-TEXHOJOTHYECKHUX CPEJICTB U UX TEXHOJIOTNYeCKOro 000pya10BaHusl

IICK-1.5

arperaToB U CHCTEM aBTOMOOMJIel U TPAKTOPOB

CMOCOOHOCTHI0 MCII0JIB30BATH NPHUKJIAJHbIE IPOrPAMMBbI pacyeTa y3Ji0B,

Kpurepun onennBanus

IHoka3aresn
2 3 4 5

3HATH: OOyuarormuiics OO0yyaromuiics OO0yyaromuiics OOyuaromuiics

JNEMOHCTPHPYET MOITHOE JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
bopmer 5 OTCYTCTBHE WK HETIOJTHBIC 3HAHUS YaCTHUYHBIC 3HAHUS MOJTHBIC 3HAHUS
B3AUMONCHCTBIA | yenocraTounoe ¢dopm B3auMoieiicTBUs | (HOPM B3aMMOJICHCTBUS bopm
TpOrpaMMHOro COOTBETCTBHE 3HAHUU (OPM | POTrPAMMHOTO MPOTrPaMMHOTO B3aNMO/ICHCTBU
obecrneenus B3aMMOJEHUCTBUS obecrieyeHust obecrieyeHust Pl
TpEXMEPHOro MPOTrPaMMHOTO TPEXMEPHOTO TPEXMEPHOTO MPOTrPaMMHOTO
MPOCKTHPOBAHMS | Gecreuens TPEXMEPHOrO | IPOCKTUPOBAHHS 1 MPOCKTUPOBAHUS U obecreyeHuns
1 HpOrpamMm MPOCKTHUPOBAHUS U porpaMM MeTo1a MporpaMm MeToj1a TPEXMEPHOTO
METONa KOHCHHBIX | 1horpamm MeToza KOHEYHBIX DJICMEHTOB KOHEYHBIX DJICMEHTOB MPOCKTHPOBAHU

DJIEMEHTOB IIpU
COBMECTHOM
pabote B COCTaBe
KOJUJICKTHBA
HUCITIOJTHUTENCH,
CBSI3aHHOM C
MPOEKTUPOBAHU
€M U pacCyeTHBIM
aHAJIN30M
MPOYHOCTH U
JUHAMHYIECKHUX
XapaKTEPUCTUK
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHUECKUX
KOMILIEKCOB.

KOHCYHBIX 3JIECMCHTOB IIpU
COBMECTHOM paboTe B
COCTaBe KOJICKTUBA
HCITOJIHUTENICH,
CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
pacUYETHBIM AHAIU30M
MPOYHOCTH U
JTUHAMHYECKHX
XapaKTEPUCTUK
KOHCTPYKIUI TPaHCIOPTHO-
TEXHOJIOTUYECCKUX
KOMILIEKCOB.

TP COBMECTHOM
paboTe B COCTaBe
KOJUIEKTUBA
HWCIIOTHHUTENCH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
pacyETHBIM AHAIU30M
MPOYHOCTH U
JTUHAMUYECKUX
XapaKTEePUCTUK
KOHCTPYKUUH
TPaHCIIOPTHO-
TEXHOJIOI'MYECKUX
KOMIUIEKCOB.

Honyckarorcs
3HAYUTENLHBIE OIUOKH,
MPOSBISIETCA
HEJ0CTaTOYHOCTb
3HaHUH, MO pALy
TOKa3aTeleH,
oOyJatomuiics
HCIBITHIBACT
3HAYUTEIHHBIC
3aTpyJHEHUS TTPH

MPU COBMECTHOM padoTe
B COCTaBE€ KOJUIEKTHBA
HCIIOJIHUTENCH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
pacUeTHBIM aHAJIN30M
MPOYHOCTH U
JMHAMUYECKUX
XapaKTEPUCTUK
KOHCTPYKUUH
TPaHCIOPTHO-
TEXHOJOI'MYECKUX
KOMIUIEKCOB, HO
JIOITyCKaIOTCs
HE3HAYNTEIbHBIC
OLIMOKH, HETOYHOCTH,
3aTpyAHEHHUS TIPU
AQHAJMTHYECKUX
orepanusx.

s ¥ IpOrpaMm
MeToaa
KOHEYHBIX
3JIEMEHTOB IIPU
COBMECTHOM
pabote B
COCTaBE
KOJIJIEKTHBA
HUCTIOTHUTENECH
, CBSI3aHHOMU C
MPOEKTUPOBAH
HEM U
pac4yeTHBIM
aHAJIM30M
MPOYHOCTH U
JUHAMHUYECKHU
X
XapaKTEPUCTH
K KOHCTPYKILHUI
TPaHCIIOPTHO-
TCXHOJIOTUYCCK
HX KOMILICKCOB,
cBOOOHO
oTnepupyeT
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OTIepUPOBAHUH npuoOpe-
3HAHUSMHU TIPH UX TCHHBIMH
NepeHoce Ha HOBbIE 3HAHUSIMH.
CUTYyalUH.
yMeTb: OOyuarommuiicst He ymeeT Obyuaromuiics OO0yyaromuiics OO0yyaromuiics
WM B HEJOCTATOYHOU JIEMOHCTPHPYET JIEMOHCTPHPYET JI€MOHCTPHPYET
OCYIICCTBILATE CTETIeHH yMEeT: HETIOJIHOE YaCTUYHOE COOTBETCTBUE | MOJIHOE
00MEH aHHEIMHU COOTBETCTBHE CIIETYIOIINX YMEHHUH: COOTBETCTBHE
MesALy OCYIECTBIATS 06MeH CIEAYIOMINX YMEHHM: CIIEIYIOMINX
nporpaMMamMu JAHHBIMH MEXILY OCYILECTBIISTH OOMEH yMmeHuit:
TPEXMEpPHOTO IpOrpaMMaMH TPEXMEPHOTO | OCYLIECTBISATH OOMEH JTAHHBIMH MEXTY
NPOCKTHPOBAHMSI | MPOEKTUPOBAHUS U JaHHBIMU MEXIY porpaMMamMu OCYILIECTBIIATD
1 TIPOTpaMM porpamMM MeToza nporpaMMaMH TPEXMEPHOTO oOmMeH
METOJIa KOHCYHBIX | KOHCYHBIX 3JICMCHTOB IIpU TPEXMEPHOT'O IMPOCKTHUPOBAHUA U JaHHbIMH
JJIEMEHTOB MPH MPOEKTUPOBAHUHU U MPOCKTHPOBAHUS U nporpaMM MeToia MEXTy
IPOEKTHUPOBAHK | paCUETHOM aHAIIN3E porpamMM MeToza KOHEYHBIX HJIEMEHTOB porpaMMaMH
U U pacuy€THOM HpOLIHOCTI/I u KOHCYHbIX 3JICMCHTOB npu HpOGKTHpOBaHI/II/I TPEXMEPHOIO
aHaJinse TUHAMHYCCKUX Ipu IPOCKTUPOBAHUH | ¥ pacueTHOM aHanu3e | IPOCKTHPOBAHU
IIPOYHOCTH U XapaKTEPHUCTHK Y PAaCUYCTHOM aHAJIM3E | MPOYHOCTH U s 1 IporpaMm
. MeToAa
JUHAMMYECKHX | KOHCTPYKLMHA TpaHcrnoptHo- | MTPOTHOCTH 1 AMHAMHUYECKHUX A
KOHEYHBIX
XapaKTEPUCTHUK | TCXHOJIOTMYECCKUX AXMHAMHUYCCKHUX XapaKTEPUCTUK
o N 3JIEMEHTOB IIpU
KOHCTPYKIAN KOMIIJIEKCOB. XapaKTCPHUCTHUK KOHCTPYKIIHU
. IIPOEKTUPOBAH
TPaHCIIOPTHO- KOHCTPYKIIUH TPaHCIIOPTHO-
TCXHOJIOTHNYCCKHUX TPAaHCIIOPTHO- TEXHOJIOI'MYECKUX nu n
KOMILIEKCOB. TEXHOJIOTHUECKUX KOMILIIEKCOB. pacyeTHOM
KOMIIJIEKCOB. aHAIN3e
‘YMeHust 0CBOECHBI, HO IIPOYHOCTH K
OITyCKaroTCs OITyCKaroTCs
Homy Aomy JIMHAMUYECKU
3HAYUTCIIbHbIC OHH/I6KI/I, HE3HAYNUTCIIbHbBIC X
HPOSIBISIETCS OLIMOKH, HETOYHOCTH,
XapaKTEepUCTU
HEJI0CTATOYHOCTh 3aTpyIHEHHS TIPU
BJIaJACHUA HaBbIKaMU I10 IepeHoce yMeHI/Iﬁ Ha K KOHCTpYKItHH
psITy TIOKa3aTelne, HOBBIE, HECTAHJAPTHBIe | | PAHCTIOPTHO®
OOyuaromuics CUTYaIIUH. TeXHONOrHIeCK
HCITBITLIBACT HX KOMILJIEKCOB.
3HAYUTEIbHBIC
CBo0ogHO
3aT HEHUA IIpU
pyA P orepupyet
NPUMEHEHUH HaBBIKOB
nprOOPETEHHBI

B HOBBIX CUTYyallUAX.

MU YMEHUSIMH,
MIPUMEHSIET UX B
CHUTYaLHsIX
MOBBIIIIEHHOM
CIIOKHOCTH.
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BJAaJd€Th:

HaBBIKAMH
nepeaayn JaHHBIX
U3 TIpOrpaMm
TPEXMEPHOTO
MIPOEKTUPOBAHUS
B
BBIYMCIUTEIBHYIO
porpammy,
peanu3yronyo
METO/I KOHEYHBIX
3JIEMEHTOB, IS
pacuera
HaIPsHKEHHO
Je(hOpMUPOBAHHO
'O COCTOAHUA U
TUHAMIYECKAX
XapaKTepUCTUK
JeTaneil u y3iaoB
TPAHCIIOPTHO-
TEXHOJIOI'MYECKUX
KOMILIEKCOB.

OOyuaromuiics He BIaeeT
WIA B HEIOCTATOYHOM
CTEIICHU BjlaJieeT HaBBIKAMH
nepeavyn JaHHBIX U3
MIporpamMM TPEXMEPHOTO
MMPOSKTUPOBAHUS B
BBIYHCIUTEIHHYIO
MIpOrpaMMy, PEaTU3YIOIIYIO
METOJ KOHEUHBIX
3JIEMEHTOB, TSI pacdyeTa
HaIPSHKSHHO
nehopMHpPOBAHHOTO
COCTOSTHHS M THHAMUYCSCKHUX
XapaKTEPUCTUK JeTaneH u
Y3JI0B TpPaHCIOPTHO-
TEXHOJIOTUYECCKUX
KOMIIJIEKCOB.

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
HaBBIKAMU TepeIadun
JTAHHBIX U3 MIPOrPaMM
TPEXMEPHOTO
MPOEKTUPOBAHUS B
BBIYHCITATEIHHYIO
MporpaMmmy,
peanu3yomIyo METo
KOHEYHBIX JJIEMEHTOB,
JUTSL pacueTa
HaATIPSHKEHHO
neopMHUPOBaHHOTO
COCTOSTHUS H
JTTHAMHAYECKAX
XapaKTEPUCTUK
JIeTalIe U y3JI0B
TPaHCIIOPTHO-
TEXHOJIOI'MYECKUX
KOMILIEKCOB.

Homyckatorcs
3HAYUTENHHBIC OITHOKH,
MIPOSIBIISIETCSI
HEJ0CTATOYHOCTh
BJIQ/ICHUSI HABBIKAMH 10
pAny oKas3aTesneH,
OO0yyvarommuiics
HCITBITHIBAET
3HAYUTENHHBIC
3aTpyTHEHUS TIPU
MIPUMEHEHUN HAaBBIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyarommuiics
YaCTUYHO BIIAJICET
HaBBIKAMU MEepeIavyn
JIAHHBIX U3 IIPOrPaMM
TPEXMEPHOTO
MPOSKTUPOBAHUS B
BBIYUCITUTEIBHYIO
MporpaMMmy,
peann3yoUIyo MeTO
KOHEUYHBIX 3JIEMEHTOB,
IUTSL pacueTa
HaNpsHKEHHO
neopMHUPOBaHHOTO
COCTOSTHUS H
JIUHAMUYECKUX

XapaKTEPUCTUK JIeTaleu

U y3710B TPAaHCIOPTHO-
TEXHOJIOTHYECKUX
KOMILIEKCOB.

HaBwIxu ocBOEHBI, HO
JIOTTyCKaIoTCA
HE3HAYNTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIOHEHHS TTPH
MepeHOCce YMEHUH Ha
HOBBIC, HECCTAHAAPTHLIC
CUTYaIUH.

OO0yyaromuiics
B ITOJTHOM
o0beMe BIIaziceT
HaBBIKAMH
nepeaadyn
JAHHBIX M3
IporpaMm
TPEXMEPHOI0
MPOCKTHPOBAHU
SIB
BBIYUCITUTEIBHY
10 TIPOrpamMmy,
peanu3yonyo
METO/I
KOHEYHBIX
3JIEMEHTOB, JUIS
pacuera
HaTPSHKCHHO
nehopMUpOBaH
HOT'O COCTOSTHUS
nu
JUHAMHUYCCKUX
XapaKTePUCTUK
JneTanen u
Y3JIOB
TPAHCIOPTHO-
TEXHOJIOTHUYECCK
HX KOMIIIEKCOB.

CBo0ogHO
MPUMEHSET
TIOJTyICHHBIC
HaBBIKH B
CUTYaIHIX
MOBBIIIIEHHOM
CIIOKHOCTH.
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dopMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexxyTouHast aTTecTaius oOydJaromuxcs B GopMe dK3aMeHa MPOBOJUTCS MO pe3yJbTaTaM BBHITIOJHEHUS BCEX BHUIOB
y4eOHOH pabOThI, MPEAYCMOTPEHHBIX YU4SOHBIM IJIAHOM 110 TAHHOUW AUCIHUIUINHE (MOIYIIIO), TIPU 3TOM YUUTHIBAIOTCS PE3YIbTAThI
TEKYIIEro KOHTPOJS YyCIEeBAeMOCTH B TedeHme cemectpa. OIeHKAa CTENEeHW JOCTIKEHUS OOYYaroIIMMUCS TIAaHUPYEMBIX
pe3yabTaTOB O0YUYEHHS MO JUCHUIUIUHE (MOJYJII0) MPOBOJUTCA MPENnoAaBaTesieM, BEAyIUM 3aHATUS 10 JUCIUIUIMHE (MOIYIIIO)
METOJIOM JKCIEPTHON OIleHKH. [0 mToramM mpoMeKyTOYHOH aTTeCcTallMd MO AMCIUIUIMHE (MOIYJII0) BBICTABIISETCS OIICHKA
«OTIIUYHOY, «XOPOIIIOY, «YIOBIICTBOPUTEIIBHOY WUJIU «HEYI0BJICTBOPUTEIIBHOY.,

K mnpomexyTouHOW aTTecTalMy JIOMYCKAIOTCS TOJBKO CTYJICHTHI, BBHITIOJIHHUBIINE BCE BHJABI y4eOHOW pabOTHI,
peyCMOTPEHHBIE paboyeii mporpaMMon 10 AUCIUIIINHE «/[MHAMHUKaA U TIPOYHOCTH MAITH) .

IIIxanxa oueHnBaHuA Onucanmne

BrmonHeHsb! Bce BUABI yIeOHOH pabOoThI, IPeayCMOTPEHHBIE YUYEeOHBIM
miaHoM. CTyAeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMCHUH,
OTtnuuHO HaBBIKOB INPHUBEICHHBIM B Ta0nuuax MoOKaszaTeneil, omepupyer
nproOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABBIKAMHU, IPUMEHSET UX B
CUTYaIUSIX TTOBBIIIIEHHOM CIOXHOCTH.

BeimonHeHBI Bce BB yueOHOM paboThl, MPEAYCMOTPEHHBIE YIeOHBIM
wtaHoM. CTyZIeHT JIEMOHCTPUPYET He TOJHOE COOTBETCTBHE 3HAHWH,
YMEHUI1, HaBBIKOB PUBEICHHBIM B Ta0IMLIaX MOKa3aTeNel, onepupyeT
X nproOpEeTEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, IPUMEHSET UX B

OPOHIO CUTyalUusiX TIOBBIIEHHOH cJoXHOCTH. Ilpm 3TomM Moryr ObITH
JIOITYIIICHbI HEe3HAYNTEIbHbBIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHHS TIPU
AHAJIMTUYECKUX OIlepalusaX, [IEPEeHOCE 3HAHMU M YMEHMU Ha HOBBIE,

HECTAHAAPTHBIC CUTYalluN
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BrimonHeHb! Bce BUIBI Y4eOHOW padoThl, IPEyCMOTPEHHbBIE YU4eOHBIM
mwaHoM. CTyACHT JEMOHCTPUPYET HE MOJHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBHIKOB MPHUBEIECHHHIM B TaOJMIIAX MOKa3aTesied, IUI0OXO
OTEpUPYET NPUOOPETCHHBIMH 3HAHUSMH, YMCHHUSMH, HaBbIKAMU
Y 10BIIETBOPUTEIIHHO
MPUMEHSET WX B TMPOCTBIX CHUTyarusx. lIpm »ToM MoOTyT OBITH
JIOTTYIIEHbl He3HAYNTEIhHBIE OIMIMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU
AHAJTUTUYECKUX OMeparusaX, MepeHoce 3HAHUN U YMEHH Ha HOBEIE,

HECTAaHAAPTHBIC CUTYallur

He BemonmHen omuH wimm Oomee BHIOB ydeOHOW pabOTHI,
NPEeoyCMOTPEHHbIX Yy4eOHbIM IU1aHOM. CTyOeHT JOeMOHCTPHUPYET
HCEIIOJIHOE COOTBETCTBHEC 3HaHI/II\/'I, yMCHI/II\/'I, HAaBBIKOB IMPUBCACHHLIM B
TabIMIax TMoKas3aTesield, MOIYCKArTCsS 3HAuuTeIbHbIE OLIMOKH,
HeynosnersopurensHo N .
MMpOABJIACTCA OTCYTCTBUEC 3HAHMM, YMCHHHM, HABBIKOB II0 pAOy
MOKa3aTeNne, CTYACHT UCIBITHIBAECT 3HAYUTENIbHBIC 3aTPYIHEHUS NPH
ONEPUPOBAHMM 3HAHMSMHU M YMEHHSMH IIPH HUX NEPEHOCE Ha HOBBIC

CUTyalLUH.

@DOH/1bI OLICHOYHBIX CPEJICTB MPEACTABICHBI B MPUIOKEHNHU 4 K paboyeil mporpaMmme.
7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecneueHre JUCHUIINHBI.

a) OCHOBHAasI JiuTepaTrypa:

1. CraposoiitoB, 2.1. ConpoTuBieHne MaTepuanoB [DIEKTPOHHBIN pecypc] : yued. — DnekTpoH. daH. — MockBa
dusmatiut, 2010. — 384 ¢. — Pexxum moctyma: https://e.lanbook.com/book/59493.

2. Mumenkos, I'.B. MeToax KOHEUHBIX DJIEMEHTOB B KypC€ COIMPOTUBIICHHUSI MaTepHUaNiOB [DIEKTPOHHBIA pecypc| : yueo.
noco6ue / I'.B. Mumenkos, F0.H. Camorun, B.I1. YupkoB. — DnektpoH. nan. — Mocksa : ®usmatnur, 2015. — 472 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/71992.
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0) 1O0NOJTHUTEJIbHAS JUTEepaTypa:

1. KotoBuu, A.B. Pemenue 3a1a4 Teopun ynpyrocTd METOJJOM KOHEUHBIX 3JIEMEHTOB [ DNEKTPOHHBIN pecypc] : yuel. mocodoue
/ A.B. KoroBuuy, 1.B. CrankeBuu. — OnekTpoH. naH. — Mocksa : MI'TY um. H.O. baymana, 2012. — 106 c. — Pexum
nocryma: https://e.lanbook.com/book/52244.

2. Temuc, FO.M. Pacuer HanpsKeHHO-A€(OPMHPOBAHHOIO COCTOSIHMSI KOHCTPYKUMH METO-AOM KOHEYHBIX 3JIEMEHTOB
[DnekTpoHHBIN pecypc] : yueb.-meton. nocodue / FO.M. Te-muc, X.X. A3meToB. — DnekTpoH. AaH. — Mocksa : MI'TY
um. H.D. Baymana, 2012. — 51 c. — Pexxum goctyna: https://e.lanbook.com/book/52253.

B) IPOrpaMMHOe o0ecrnieyeHre U HHTePHeT-pPecypcehbl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaIbHas MporpaMma MEeTO/Ia KOHEYHBIX AJIEMEHTOB, TPUMEHsIeMast Ha MPEANPUITUIX MAIIMHOCTPOCHUS;
- yHUBepcaibHas nporpamma 3-D npoekTtupoBanus, mpuMeHseMas Ha NpenpUsSTUSX MAIlIMHOCTPOCHHUS,
- o(pricHOE MpOorpaMMHOE 0OECTIEUEHHE.
HNHTepHET-pecypchl HE TPETYCMOTPCHEI.

8. MaTrepuajibHO-TEXHHYECKOE o0ecreyeHue TUCIHIJIMHBI.
KoMrmibroTepHbIii Ki1acc, OCHAIIEHHBIN KOMIBIOTEPAMHU C YCTAHOBIIEHHBIM HEOOXOUMBIM ITPOTPAMMHBIM 00€CIIEYEHUEM;
Aynutopusi, 000py0oBaHHas!, TPOEKTOPOM U IKPAHOM, YICOHBIMU CTOJIAMH M CKAMbSMH.

9. MeToauyeckne peKOMeHIAMHU /ISl CAMOCTOSITEIbHOI padoThl CTY/IEHTOB

9.1 MeToanuecKue yKa3aHuUs M0 BbINOJHEHUIO U 0OPMJICHHIO PACYETHBIX 3aJaHNH MO JUcHUIINHE «/InHamMuka u
NMPOYHOCTH MAIIIUHY

9.1.1 Tpebosanus Kk ohopmaenuro 6bINOJTHEHHBIX PACUENHBIX 3A0AHULL
¢ BrImoaHeHHOE pacyeTHOE 3a/1aHue JOJDKHO OBITh O0(OpMIICHO Ha JicTax ¢popMara A4 co CIemyIONUMU TIOJISIMH:
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e JleBoe - 25 Mm.
e Bepxnee - 15 wmwm.
e IIpaBoe - 15 mm.
e Hwmwxnee - 15 wmm.

BrimonnHeHHOE pacyeTHOE 3alaHue TOJDKHO UMETh TUTYJbHBIN JucT. [Ipumep odopmieHuss TUTYIBRHOTO JIHCTa MOKa3aH B
MIPUJIOKEHUH.

BrlnonHeHHOe pacueTHOE 3a/laHre JOJIKHO COAEPKaTh CIEIYIOUUE pa3/ielibl:
Conepxanue.
Brenenue.
OcHOBHas 4acTh.
3aKIr0YEHHE.
Cnucok HCMOIb30BaHHOM JIUTEPATYPHI.
[Ipunoxenus (He SBISIIOTCA 00s3aTENBHOM YacThIO OTYETA).
Crpanuilpl oTyeTa JIOJDKHBI OBITH MPOHYMEpOBaHbl. HyMepanuss HauuHaeTcsi co BTOpPOWM CcTpaHuilpl. Ha TUTynbHOM JucTe
HOMEDP CTpPaHULE HE IMPOCTABIISETCS.
B ocHOBHOI1 uyacTW HaXOJsATCS BCE MPOHYMEPOBAHHBIC TJIaBbl, maparpadsl U Toanaparpadsl.
Hymepanus maparpadgoB u moamaparpadoB MPOU3BOISATCS CIEAYIOMUM 00pa3oM:
o [IlepBas nudpa ob6o3HAUaET HOMEP TJIABBHI.
e Bropas mudpa - nopsakoBbli Homep mnaparpada.
e Tperbs mudpa - MOPAAKOBBIA HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 tiaBbl 3:
e Ill Onucanue pacyeTHoii cxembl
e 3.2 I'paHMYHBbIC YCJIOBUS
e 3.2.5 I'paHuuHBIE YCJOBHS MO MEePeMelIeHUAM

Hymepanusi pucyHKOB TPOU3ZBOAMTCS CICAYIOMIUM OOpa3oM:
e [IlepBas mudpa oOo3HAYAaET HOMEP TJIABHI.

18
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e Bropas mudpa - MopsaKOBbII HOMEp pPUCYHKA B IJaBe.

Hanpumep, pucyHOK B IiaBe 3, UMEIOIINANA IMOPAAKOBBIA HOMep 11:

e Puc. 3.11. /IuamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, Maparpada, moamnaparpadga um pucCyHKa He cTaBUTCS. HasBaHue riaBbl MUIIETCS
3arjlaBHBIMU TOJTYKUPHBIMU OykBamu. HazBanus naparpadoB u noanaparpadoB MHUITYTCS CTPOYHBIMU MOTYKUPHBIMU
OyKkBamH, 3a HCKJIIOUEHHEM TNIepBOi OYKBHI, 3arjaaBHOM. [Toanaparpadgsl MOTyT OBITh BBIICJICHBI KYPCHBOM.

e Hymeparusi KCIOJNIB30BaHHON JHUTEpATyphl MPOU3BOIUTCS JTHUOO B aaBUTHOM MOpsIKE, TMOO0 MO Mepe CChUIOK Ha Hee B
TEKCTE KypCOBOH pabOTHI.

[Tpumepsl opopmIICHHS JTUTEPATYPHI.
Knuru:
e bunepman B.JI. — Teopust mexannueckux kojedanuii. — M.: Beicmi. mikosa, 1980. — 408 c.
. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
Kypnaiubi:
bopucos 10.C., bnarosemenckuii FO.H., [Imurpruenko C.C., [TankparoB H.M. Ananu3 npuMeHMMOCTH YpaBHEHUN U
uccienoBanue Gopmbl KpuBOM yctanmoctu // 3aBojckas naboparopus. Juarnoctrka marepuanos, Nel0, 2000. C. 41-52.
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 TpeGoBaHus K COIEP:KAHUIO PAa3/1eJIOB BbINOJHEHHbIX PACUETHBIX 3aJaHUM

1. B coaeps:kanuu 10MKHBI OBITH MPEACTABICHBI HA3BaHUS BCEX TJaB, maparpadoB W moamnaparpadoB ¢ ykazaHHEM HOMEPOB
HAYAJIbHBIX CTPAaHUII.

2. Bo BBeneHuM 000CHOBBIBAETCS aKTYaJbHOCTh M CTAaBUTCS II€NIb PaOOTHI, TMEPEUYUCISIIOTCS peliacMbie 3a7a4d M JTaeTCs
KpaTKO€ coJiepkaHue Bcex rias. J[JIsI KypCcOBOro mpoeKkTa, COAEPKAIIEr0 KOHKPETHBIE 3a4a4M, JA€TCsl MOCTaHOBKA 3a/1a4.
Teopernueckas paboTa MOKET HOCUTh OMHCATENbHBIA WM METOAMYECKUN XapakTtep.
3. B ocHOBHOI#I yacTu mOapOOHO OMUCHIBAETCS MOCIIEI0BATEILHOCTh PEIICHUS 3aa4H.

19



20

Ilpumepnwiii InaH OCHOBHOM 4aCTH

[ToctanoBka 3amaun. CBenenus 00 00BbEKTE UCCIIEAOBAHUS U 00JaCTH MATTHOCTPOCHUSI.

Teopernyeckne OCHOBBI PEUICHUS 331a4H, UCIIOIb3YEMBIE AIITOPUTMBI.

Omnucanue MporpaMMHOT0 00ecTieueHus

Hcxonnple 1aHHbIE, ONMCAHUE PACUETHOU CXEMBI.

Xapaxkrepuctuku Moaenu MKD. KonndecTBo 31eMeHTOB, y3710B, CTENEHEH CBOOO/IBI.

Onucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

HNudpopmanius 00 ycnoBUSX 3aKpEISICHUS U HATPYKEHHUSL.

[TocnenoBarenbHOCTH POPMUPOBAHUS MOJIECNIN cpeacTBamMu nporpammbl MK, oco6eHHOCTH MOATOTOBKHA MOJEINH.
HNudopmanus o nporecce pereHus 3a1aqu.

CBeneHust 0 KOMIIBbIOTEPE, XapakTepucTrkax nporpammsl MK3 (Ha3zBaHue, Bepcusi, BO3SMOXKHOCTH ), HEOOXOAUMBIX
BBIYMCIIUTEIBHBIX PECYPCaX, BPEMEHH PELICHUS.

AHanu3 pe3ynbTaTOB PACUETOB.

4. B 3akiaroueHum AaCTCA KpaTKasd OLCHKA M OCHOBHBIC BBIBOIbBI BBITIOJTHEHHOM pa6OTBI.

5. B npuioskeHue BHIHOCUTCS WH(MOPMAITMOHHBIA MaTepuali, He TPEOYIOIUNA NETaabHOTO PAacCMOTPEHHUS B OCHOBHOW YacTH
(manpumep, TabIUIBI, TPaQUKU, PUCYHKH, IUCTUHTH IPOTPAMM U T.II.)

9.1.3 TpeGoBaHusI K BbINIOJIHEHUIO PACYETHBIX 3aaHUM
1. PacuetHoe 3afaHue OJDKHO OBITH O(OPMIICHO COTJIACHO TPEOOBAHUSM yKA3aHHBIM BBHIIIIE.

2. CopeprkaHHE pacUdeTHOTO 3aJJaHUsl IOJHKHO COOTBETCTBOBATh IIEPECUMCIICHHBIM BBIIIC TPEOOBAHUSIM.
3. PacuerHoe 3ajanue NOMKHO OBITH CIAHO 3a JBE HENENW 10 OKOHYAHMS CEMecCTpa.
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IIpunoxenue 1

CTpykKTypa U conepkaHue TUCHUILIMHBI «IMHAMUKA ¥ IPOYHOCTH MAIIIHH
IHoaroroBka 6akanaBspos no HanpasJieHUuI0 23.05.01 «HazeMHble TPaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA»
(ITpo¢uab: IlepcieKTHBHBIE TPAHCIIOPTHBIE CPEACTBA).

Pa3nen Buabl yuedHoii padoThl, Buasbl camocrosiTe/ibHON padoThI DopMbI
= = § BKJIIOYasl CAMOCTOSITEIbHYIO CTYIEeHTOB aTTecTanuu
§ % 2 padoTy CTY/IEHTOB U
Sl = § TPY/0€MKOCTb B Yacax
J | II/C | JIa6. | CPC | KCP | K.P. | K.IL. | PI'P | Pedep. | K/p ) 3

Tema 1. Beeoenue. 7 1-2 4 4

Tema 2. Buowl npedenvnozo cocmoanus | 1 3-5 6 6

Hecyuux cucmem Mawiun U Kpumepuu

OUEeHKU RPOYHOCMU.

Tema 3. Memoowt onpedenenusn 7 6-7 4 4

HAzpy30K 0714 pacuema Ha RPOYHOCHb

Hecywux cucmem agmomooune u

mMPAKmopos.

Tema 4. Cnocoovl modenuposanusn 7 8-9 4 4

KOHCMPYKUUIL pam u Ky30608

asmomoouneii u mpaKmopos 01

pacuema HaAnPAHCEHHO-

0eopmuposannozo cocmoanusa u

OUEeHKU RPOYHOCMU.

Tema 5. Ocobennocmu pacuema Ha 7| 10-11 | 4 4

HPOYHOCHIL CEAPHBIX KOHCMPYKYUIL.

Tema 6. Koncmpykmopcko- 7| 12-13 | 4 4

mexnon02u4ecKue memoobvl

nOGbIEHUSA RPOYUHOCIU CEAPHBIX

KOHCMpPYKUYUIL.
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Tema 7. Bubpozawuma Koncmpykyuil 14-15 | 4 4
MAuiuH.

Tema 8. Yoapozawyuma koncmpyKkyuii 16-18 | 6 6
HA3EMHBIX MPAHCHOPMHBIX CPEOCHB.

Hroro 36 36
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ITpunoxxenue 2 k
paboueii mporpamme

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS
POCCHICKOU ®EJEPALIUN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ[)KETHOE OFPA30OBATEJIbHOE
YYPEXX/IEHUE BBICLIIET'O OBPA3OBAHNS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 23.05.01 «Ha3zemHble TPAaHCIIOPTHO-TEXHOJIOTHYECKHE
cpeactBa» (mpodguib: [lepcnekTUBHBIE TPAHCIIOPTHBIE CPEICTBA).
®dopma oOydeHus: OUHas
Bua npodeccuonanshoit aestensuoctu: (B coorBercTBUn ¢ ®I'OC BO)

Kadenpa: /IluHammuka, NpO4YHOCTH MAIIMH U CONPOTHUBJICHHE MATEPHAJIOB
®OHJA ONEHOYHBIX CPEACTB
MO JMCHUIIVINHE
«/IlMHAMHM KA ¥ IPOYHOCTH MAIIIUH»

Cocras: 1. IlacniopT (poHIa OLIEHOYHBIX CPECTB
2. OnucaHue OLEHOYHBIX CPe/ICTB:
IK3aMeHaUUOHHDBLIL Ounem.

Cocmasumeinn:
Pycanos O.A.

Mocksa, 2020 rox
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IIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIMM

Tabmuma 1

24

JIMHAMHMKA U IPOYHOCTh MAIIMH

dI'OC BO 3

B miporiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
o01menpogeccuoHaJIbHbIE U TPO(ecCHOHAJIbHbIE KOMIIETEHIMHU !

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB Texnosoruas |[@opma CreneHu ypoBHeii 0CBOCHHA
NH- OOPMYJINPOB- (opMupoBaH (OLEHOYHO |KOMIIETEHLUIA
JEKC KA st ro
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[IK-6

CITOCOOHOCTBIO
MCIIOJIB30BaTh
MpUKIaTHBIC
[IPOTPAMMBI
pacuera y3JoB,
arperaToB M CUCTEM
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX
CPEICTB U UX
TEXHOJIOIMYECKOTO
00opyIOBaHUS

BHATb:

YMeTb:

® TCOPETUYCCKUE BOIIPOCKHI, CBA3aHHBIC C

NPUMEHEHUEM COBPEMEHHBIX YHCIICHHBIX
METOJIOB MEXaHUKH ]ISl aHAJIH3a
MPOYHOCTHBIX U JUHAMUYECCKHIX
XapaKTePUCTUK KOHCTPYKIHN
TPAHCIOPTHO-TEXHOJIOTUIECKUX
KOMIUICKCOB.

(hopMbI B3aIMOJICHCTBHS TIPOTPAMMHOTO
obecreueHns TPEXMEPHOTO
MPOCKTHPOBAHHUSI U TIPOTPAMM METO/Ia
KOHCYHBIX 3JICMCHTOB IIPpU COBMECTHOM
paboTe B COCTaBE KOJJICKTHUBA
HCITOJTHUTENCH, CBI3aHHOM C
IMPOCKTUPOBAHNUEM U PACUCTHBIM
AHAJIM30M IMPOYHOCTU U JTUHAMHUYCCKUX
XapaKTePUCTUK KOHCTPYKIUH
TPAHCHOPTHO-TEXHOJIOTUICCKUX
KOMILIEKCOB

OCYILECTBIISITh PALMOHAIBHBIN BHIOOD
PacyeTHBIX CXeM, KOHEUHO-3JIEeMEHTHBIX
MOJEIIEH, CXEM HarpyXeHUs U
3aKpeIUICHHUS IPU UCCIIEIOBAHUIX
[IPOYHOCTH U TUHAMUYECKUX
XapaKTEpPUCTUK KOHCTPYKLIUN
TPaHCHOPTHO-TEXHOJIOTUYECKUX
KOMILJIEKCOB.

OCYIIIECTBIISATH OOMEH JaHHBIMUA MEXKITY
MporpaMMaM# TPEXMEPHOTO

Camocros-
TeIbHAS
pabora,
ITEKIINH

YO

ba30Bblil ypOBeHb:

- ciocoOeH oI pyKOBOACTBOM HaCTaBHUKA IIPUMCHSATH
COBPEMEHHBIE METO/Ibl UCCIICI0OBAHUS AUHAMUKY U
MIPOYHOCTU KOHCTPYKLUI TPAHCIIOPTHO-
TCXHOJIOTUYCCKUX KOMILICKCOB,; IPUMCHATH Tpe6yeMI>IC
KPUTEPHUN TPOYHOCTH C YIETOM 0COOEHHOCTEH
KOHCprKHI/Iﬁ TPAHCIIOPTHO-TEXHOJOTHUICCKUX
IKOMIIJICKCOB.

- crioco0eH oA PYKOBOJACTBOM HaCTaBHUKA BBITIOJIHATH B
IKOJUIEKTUBE IIPOCKTHEBIC pa6OTLI 10 CO3daHUIO
KOHCTPYKIIMH TPaHCIIOPTHO-TEXHOJIOTUUECKUX
KOMILJICKCOB; BBIIIOJIHATH UCCIICAOBAHUA JTUHAMUKU U
[IPOYHOCTU KOHCTPYKLMHU TPAHCIOPTHO-
TCXHOJIOTHYCCKUX KOMIIJIICKCOB.

Bocnpon3BoACTBO NMOIYYEHHBIX 3HAHUH B X01€
TCKYLIETO KOHTPOJIA.
IloBBIIICHHBIH YPOBEHD:

- crocoOeH CaMOCTOSITETTHHO MPUMEHSTH
COBPEMEHHBIE METOJIBI MCCIEN0BAHUS TUHAMUKHA U
[IPOYHOCTHU KOHCTPYKIINH TPaHCIIOPTHO-

TCXHOJIOTHYCCKUX KOMIIJICKCOB; IIPUMCHATH Tpe6yeMI:I€

KPUTEpUU TMPOYHOCTH C Y4ETOM OCOOEHHOCTEH
KOHCTPYKITHI TPaHCTIOPTHO-TEXHOJIOTHYECKUX
KOMILJIEKCOB.

- cII0cOOEH BBINOJHATH B KOJUIEKTUBE BELYILIYIO POJIb
OpY  BBHIMOJHEHUH MPOCKTHBIX Pa0OT MO CO3JaHHIO
KOHCTPYKLUI TPaHCIIOPTHO-TEXHOJIOTUYECKHUX
KOMIIJIEKCOB; BBIIIOJIHATh UCCIIEAOBAHUS TUHAMUKUA U

MPOYHOCTHU KOHCprKLII/IfI TPAHCIIOPTHO-
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IICK-1.5

CIIOCOOHOCTRIO
MCITOJIB30BaTh
MpUKIaTHBIC
[IPOrpaMMbI
pacuera y3JoB,
arperaToB M CUCTEM
aBTOMOOMIIEH 1
TPaKTOPOB.

IMPOCKTHUPOBAHUS U IPOrpaMM METOJa
KOHCYHBIX 3JIEMCHTOB IIPHU
NPOEKTUPOBAHUU U PACUETHOM
a”aJau3€e IPOYHOCTH U JUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKIUI
TPAHCIIOPTHO-TEXHOJIOTHYCCKUX
KOMIIJICKCOB.

BJIAAETh:

HaBBIKaMH HCIIOJIb30BaHUS COBPEMEHHBIX
YHCJICHHBIX METOJIOB MEXaHHUKH,
OpPHEHTUPOBAHHBIMU Ha IPUMEHEHHE
KOMITIBIOTEPHBIX HHCTPYMEHTOB, IS
pacuera HaIlpsHKEHHO JeOPMUPOBAHHOTO
COCTOSIHUS U AUHAMHYECKHUX
XapaKTepUCTUK AETalleH U y3710B
KOHCTPYKLUI TPaHCIIOPTHO-
TEXHOJIOTHYECKUX KOMIUICKCOB.
HaBBIKaMU IepeJayl JaHHBIX U3
IPOrpaMM TPEXMEPHOTO IPOESKTUPOBAHNS
B BBIYUCIIUTENLHYIO IIPOIPaMMY,
peaNn3yIONIYI0 METO]I KOHEUHBIX
3JIEMEHTOB, AJISl pacyeTa HaIllpsKEHHO
Je(hOPMUPOBAHHOTO COCTOSIHHS U
JTUHAMHUYECKUX XapaKTepUCTUK JeTanen
Y Y3J10B TPaHCHOPTHO-TEXHOJIOTUYECKUX
KOMIIJIEKCOBIIPOEKTUPOBAHMS U IPOrPaMM
METO/JIa KOHCUHBIX 3JICMCHTOB IIpH
MPOEKTUPOBAHUU U PACUETHOM
a”aJan3€e MPOYHOCTH U JUHAMHUYECKUX
XapaKTEPUCTUK KOHCTPYKLIHUI
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IIpunoxenue 3
K paboueii nporpamme

IlepedyeHb OlIEHOYHBIX CPEICTB MO AMCHUIIMHE
«IlI/IHaM]/IKa | HquHOCTI) MalIuH»

HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTUKa OLIEHOYHOTO
OLIEHOYHOT'O OLICHOYHOTI'O CPEACTBA B
oC CpeacTBa
Cpe/cTBa dOC
CpencTBO  KOHTpOJIS, OPraHW30BaHHOE  Kak
. crienanbHas Oecena Me1aroru4ecKoro
YcTHBIM onpoc
1 COBeCeIOBAHHE paboTHHKA C 00yJarOIIMMCS Ha TEMBI, CBSI3aHHBIE Bompocsr o
(YO) ' [c U3y4aeMoil IUCLUIUIMHON, U PACCUUTAHHOE Ha |TeMaM/paszesaM JTUCIUILIHHBI
BhISICHEHHE 00beMa 3HaHWH 0O0ydaromerocss o
OTIpeieIeHHOMY pasfeny, TeMe, mpoodjeMe H T.11.
Cpenctso MPOBECHUSA MPOMEKYTOYHOMN
ATTCCTAllMU II0 PE3yJIbTaTaM BBIIIOJIHCHHA BCCX
5 Ox3ameH BUIOB yueOHOW paboThl B TeueHHH cemecTpa ¢ | [IpuMepbl 9K3aMeHAIIMOHHBIX
(Ox3) MPOCTABICHUEM OICHKH «OTIHYHOY, «XOPOIIO», OmneToB
«KYAOBJICTBOPHUTECIILHO» 501041 «HE
VIOBIICTBOPUTEIHLHO
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DaKkyabTET TPAHCIIOPTHBIH, kadenpa «HazemMHbIe TpPaHCTIOPTHBIE CPEACTBAY»
Jucuumimza - JJuHaMiKa U IPOYHOCTHh MAIIIUH
Hanpasnenue -23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CPEICTBAY
(ITpoduib: IlepcrniekTUBHBIE TPAHCIOPTHBIE CPECTBA).

Bonpocsl 1J1s1 KOHTPOJIS 3HAHUI

1. OG30p THUMOB HECYHIMX CHUCTEM MOOWJIBHBIX MAIlMH, Kak OOBeKTa s
aHalIM3a HaIpsHKEHHO-Ie()OPMUPOBAHHOIO  COCTOSIHUS, JAUHAMUYECKUX
XapaKTEPUCTHUK U OLICHKU TPOYHOCTH.

2. CormocTaBlieHUE THUIIMYHBIX PACUYETHBIX MOjIeNiel, BHJIOB HarpyXeHus,
meronoB uccinenoBanuss HJC u kpuTepreB ONEHKH MPOYHOCTU PEATBHBIX
HECYIIUX KOHCTPYKIIMI aBTOMOOUJIEH U TPAKTOPOB C PACUETHBIMU CXEMaMH,
BUJIaMH Harpy3ok, Metomamu pacueta HJIC w KpuTepusiMu OLIEHKH
IPOYHOCTH, U3yYAaEMBIMU CTYJEHTAMHU B KypCE CONPOTUBJIEHUS MaTEPHAIIOB.

3. OcHOBHbIC HaMpaBICHUS PadOT MO 0OECIEUCHHIO MPOYHOCTH KY30BOB U paMm
aBTOMOOUJIEH U TPaKTOPOB.

4. Buapl npeieIbHOTO COCTOSIHUS HECYIIIMX CUCTEM MAILIMH U KPUTEPUH OLIEHKU
MIPOYHOCTH.

5. IIpouyHOCTB MM CTATHYECKOM HArpy>KeHUH. [ HTIOTE36I IPOYHOCTH.

6. IonsTe 06 ycTamoCTHON MPOYHOCTH.

/. Kpusas ycranocTu.

8. YpaBHeHME KpUBOI YCTalOCTH B CTEIIEHHOU (popme.

9. Manonukiosas, MHOTOIIMKJIOBast yCTaJoCTh, HEOrpaHUYEHHAas
JOJITOBEYHOCTb.

10.KoaddurmenT acumMmmeTpun UKIIA.

11.Tlpenen BBIHOCAWMBOCTH oOOpa3lia TpH CUMMETpuyHOM nukie. I[lpemen
BBIHOCJINBOCTH JETAJIH.

12.®akTopsl, BIMSIONIME HAa W3MEHEHHE Mpejesia BBIHOCIMBOCTH JETald II0
OTHOULIEHUIO K MPEJENy BEIHOCIMBOCTH 00pasia.

13.BaustHue  acMMMETpPUHM  I[HMKJIa  Harpy)KeHHS Ha  XapaKTEPUCTHKHU
CONPOTHUBJIEHUS YCTAIOCTH.

14. JlnarpaMma npeaesIbHbIX aMIUTUTY,.

15.KoadduimenT 3anaca mpouyHOCTH 110 KPUTEPUIO COTIPOTUBIICHUS YCTATOCTH.

16.Hakoruienne TOBpPEXACHUNA B KOHCTPYKIHMH. [HWmore3a JTHUHEHHOTO
CYMMHPOBAHMSI IOBPEKICHUMN.

17.Pacuer HOATOBEYHOCTH JETadd C HCIOIb30BAHHEM THIIOTE3bl JIMHEHHOTO
CYMMHPOBAHMSI IOBPEKICHUMN.

18.PacueTbl KOHCTPYKIIMIA Ha yCTAJIOCTHYIO POYHOCTD.

19.TIpenenbHBIE COCTOSIHUS TIPU TTOTEPE YCTOMYUBOCTH.

20. [IpenenbHbIE COCTOSHUS 110 KPUTEPHUSIM U3HOCA, KOPPO3UHU.

21.Meroabl ompeneneHuss HAarpy3oK JJis pacyeTa Ha MPOYHOCTh HECYIIUX
CUCTEM aBTOMOOUJIEH U TPAKTOPOB
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22. TunnyHble HanboJee TAKEIbIC PEKUMBI HATPY>KEHUS HECYIIIUX KOHCTPYKIUN
MOOWJIbHBIX MAILIMH MIPH 3KCIUTyaTallUu.

23.VcnipITanust MaIIMH JJI UCCIIEIOBAaHUS HATPY30UHBIX PEKUMOB.

24. KoadduimeHT HeperyIsapHOCTH CIYYaHOTO MpoIiecca HaApTyKEHHsL.

25. MeToapl cXeMaTU3alUH CITy4YalHbIX IPOIIECCOB HArPYyKEHHUS.

26. MeToabl cxeMaTU3alud — MAKCUMYMOB, MUHUMYMOB.

27. Meroa cxeMaTu3alyu - SKCTPEMYMOB.

28. Meroa cxeMaTu3ali — OJAHONapaMeTPUIECKUI METOJT pa3MaxoB.

29. Meroa cxeMaTu3alum — JByXImapaMeTpudecKuii MeTo ] pa3MaxoB.

30. Metop cxemaruzaiuu - noiaHbIX 1UKI0B Jmutpuyenko C.C..

31. Merop cxemaTtuszanuu - MOTOKa JOXKIs

32. OlleHKa TPOYHOCTH HECYIIMX KOHCTPYKIMH MOOUJIBHBIX MAlIUuH MpU
CIIy4ailHbIX Harpy3Kax.

33.Crioco0bl MOJAECNIUPOBAHUS KOHCTPYKIIMH paM U Ky30BOB aBTOMOOWJIECH U
TPaKTOPOB JJIA pacuera HanpsHKEHHO-IE()OPMHPOBAHHOIO COCTOSIHUA U
OLICHKU MTPOYHOCTH.

34.Bunbl pacUeTHBIX CXEM HECYIIUX CHCTEM MOOMIBHBIX MAIITHH.

35.0c00€HHOCTH MOJETUPOBAHUS JJIEMEHTOB U Y3JIOB HECYUIUX CHCTEM
MOOUJIBHBIX MalllvH.

36.0co00eHHOCTH paCcYETHBIX CXEM HECYIIUX CHCTEM MOOWIBHBIX MaIlivH (Ha
IpUMepe Ky30Ba aBTOMOOWUJISI) U CLIOCOOBI MOICIMPOBAHUSI.

37.UccnenoBanue KOHUEHTpAllMM HANpsDKEHUH B DJIEMEHTaxX  Ky30Ba
aBTOMOOMJISL C IOMOIIIbIO METOa KOHEYHBIX 3JIEMEHTOB.

38.0cHOBHBIE ATAlbl BBHITOJIHEHUS! paCYETHOTO aHAIM3a Ky30BOB aBTOMOOUIIEH
METOJIOM KOHEUYHBIX JIEMEHTOB.

39.[lorpemHOCTH MpU pacueTax METOJAOM KOHEYHBIX 3JEMEHTOB HECYIIUX
KOHCTPYKIUH MOOMJIbHBIX MaIIHH.

40. IlpenmymiecTBa M HEJOCTATKM PACYETHBIX MOAXOAOB MpU OOECIeUeHUU
MPOYHOCTH HECYILIUX CUCTEM MOOMJIBHBIX MAIIUH.

41.1TyTv NOBBILIEHUS TOYHOCTH KOHEYHO- JIEMEHTHOI'O aHAJIN3a HAMPSKEHHO-
1e(hOpMUPOBAHHOTO COCTOSIHHSI KOHCTPYKLIMIA aBTOMOOMIIEN U TPAKTOPOB.

42.0co0eHHOCTH pacyeTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKITHH.

43.Tumbl CBapHBIX COSAMHEHUN U UX CBOMCTBA.

44 TlpenenbHble COCTOSTHUSL CBAPHBIX COETMHEHUI.

45.KoH1eHTpaius HarpsHKeHU B CBAPHBIX COSAMHEHUSIX. VICTIbITaHUS CBapHBIX
COCIMHEHU.

46. MeToapl pacueTra Ha TPOYHOCTH CBAPHBIX KOHCTPYKIMA. OCOOEHHOCTH
pacdeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIUH.

47. OcOOEHHOCTH MOJEIMPOBAHUS CBAPHBIX Y3JIOB HECYIIUX CHCTEM.

48. KoHIIEHTpalsi HampsDKEHUH B CBAPHBIX  KOHCTPYKIUSIX  KY30BOB
aBToOMOOuUJIEH.

49.1lpuunHbl  TOSBIEHUS  YCTAJOCTHBIX  MOBPEXIECHUH B  CBAapHBIX
KOHCTPYKIIUSIX.
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50.KoHCTpYKTOPCKO-TEXHOJIOTMYECKUE  METO/bl  TMOBBIIMIEHUS  MPOYHOCTU
CBapHBIX KOHCTPYKIIUH.

51. [IpaBuia KOHCTpYHpPOBaHHS CBAPHBIX Y3JI0B HECYIIMX CHCTEM MOOMIBHBIX
MAIIIMH C yTy4YIIeHHBIMU XapaKTePUCTUKAMU MTPOYHOCTH.

52.TexHONIOTHYECKUE MEPHI MOBBIIICHNUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUM.

53.Bubpo3amunta KOHCTPYKIIUI MaIlInH.

54.Bubpoun3onsuus KOHCTPYKIUH.

55.JluHamuyeckoe raieHue KojaeOaHuil.

56.Konebanus Bpamaronuxcst BajioB. Pacuer koyie0aHuil B TPaHCMUCCHSIX.

57.Y napo3aniura KOHCTPYKIHUA Ha3eMHBIX TPAHCIIOPTHBIX CPEJICTB.

58.CBOICTBO MaCCUBHOM 0€30MacHOCTH KOHCTPYKIIMU Ky30Ba.

59. [Ipo4HOCTh KOHCTPYKIIMU Ky30Ba MPU YJIAPHOM HArPY>KEHUHU.

60.[ToctanoBKa  3a7aud  MOJIETTUPOBAHMS ~ ABAPUHUHOTO  CTOJIKHOBEHUS
TPAHCIIOPTHBIX CPEJCTB.

61.OcHOBHBIE TIOHATHS METO/Ia KOHEYHBIX AJIeMEHTOB. COBpEMEHHOE
nporpammHoe obOecnedenue. [locnenoBarebHOCTh pelIeHUs 3a/1a4
METO/I0OM KOHEUYHBIX JIEMEHTOB.

62.Koneunslii anemMeHT (omnpezenenne). Y316l KOHEYHOTO AJIEeMEHTa
(onpenenenue). CteneHu cBOOObI KOHEYHOTO AJIEMEHTA (OMpPEICTICHHE).
@yHKUU (HOPMBI KOHEYHOT'O 3JIEMEHTA (OMPEEIICHHE).

63.CTpyKTypa COBPEMEHHBIX MPOTPAMMHBIX KOMITJIEKCOB METOa KOHEUHBIX
AJIEMEHTOB.

64.Ha3znauenue u GyHKIMHU OperpoLeccopa B MporpaMmmax MeToj1a KOHEUHbIX
AJIEMEHTOB.

65.Hasnauenue u pyHKIUU pemaresns B IporpaMmax MeTojia KOHEUHbBIX
AJIEMEHTOB.

66.Ha3nauenue u pyHKIIMU TOCTIPOIIECCOpPa B TPOrpaMMax METOJ1a KOHEYHBIX
AJIEMEHTOB.

67.Hanpsokenus u nepopmanmu (MOHATHS, €AUHULIBI U3MepeHus). BeipaxkeHus
nedopmanuii uepes nepemenieHus. JInHelHbIe COOTHOIICHUS MEXK Y
HANPSDKEHUSIMU U 1e(hOpMaLUsIMHU.

68.IlorpemrHoCcTH MPH BBHITIOJTHEHUH PACYETOB METOIOM KOHEYHBIX DJIEMEHTOB.
CniocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
neopMUpPOBAHHOTO COCTOSIHUS B 3aa4ax MKD.

69.0co0EHHOCTH paCUETHBIX CXEM M KOHEUHO-AJIEMEHTHBIX MOJICIICH JIeTalleH,
y3JI0B U KOHCTPYKIUH aBTOMOOMIIEH U TpakTopoB. OCHOBHBIE MTPUEMBI U
CIOCOOBI MOJICIUPOBAHMS JIeTalIed, Y3JI0B U KOHCTPYKIIMIA aBTOMOOMIIEH 1
TPAKTOPOB METO/IOM KOHEUHBIX AJIEMEHTOB.

70.ITyTv MOBBILIEHUS] TOYHOCTH BBITIOJIHAEMOTO METOJJOM KOHEUHBIX
AJIEMEHTOB PAaCYETHOI0 aHAJIM3a HAIPSHKEHHO-1e()OpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUIA aBTOMOOMIIEN U TPAKTOPOB.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHUE BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIH,
kadenpa «/lnHamuka, MPOYHOCTH MAIIIUH U COMPOTHBIICHUE MaTEPHUATIOB)»
Hucuumuinna - JlnHaMuka 1 MpOYHOCTh MallliH
Cremmanuct -23.05.01 «HazemHBIe TpaHCTIOPTHO-TEXHOJIOTHIECKHE CPEICTBAY»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BWIET Ne 1
1. O630p THIIOB HECYIIUX CHCTEM MOOWIBFHBIX MAIINH, KaK 00BEKTa /ISl aHaJIN3a HAMPSHKEHHO-
ne(hOPMUPOBAHHOTO COCTOSIHUS, TMHAMUYECKUX XapPaKTEPUCTHK U OICHKU MPOYHOCTH.
2. [NonsiTue 00 yCTaNIOCTHOM MPOYHOCTH.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [Ipotokom Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Hucnunnuna - lnHaMuKa 1 IPOYHOCTh MalliH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7

3K3AMEHAILIAOHHBIN BAJIET Ne 2
1. ITorpemHOCTH NpH pacyeTax METOAOM KOHEUHBIX 3JIEMEHTOB HECYIUX KOHCTPYKIMNA MOOUIIBHBIX
MaIlIHH.
2. ComnocTaBieHHe TUITMYHBIX pacYeTHBIX MOJIeNeH, BUJIOB HarpykeHus, Meto10B uccinegosanus HJC u
KPUTEPHEB OLIEHKH NTPOYHOCTH PeaibHBIX HECYLINX KOHCTPYKIHH aBTOMOOUIIEH M TPAaKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMHU Harpy3ok, Mmerogamu pacuera HJAC u kpurepusiMu OLleHKH NPOYHOCTH,
M3y4aeMbIMH CTYJE€HTaMH B Kypce CONPOTUBICHHUS MaTepHaOB.

3. 3agava.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEX/JIEHMUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 NpOYHOCTh MaIllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIAOHHBIN BAJIET Ne 3
1. [lyTu noBBIIEHUS] TOYHOCTH KOHEYHO- SJIEMEHTHOT'O aHaJIM3a HapsKEHHO-I1e(OPMHUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUI aBTOMOOHIIEH U TPAaKTOPOB.
2. Buzpl mpesenbHOTO COCTOSHUS HECYIUX CHCTEM MAIUH U KPUTEPUH OLCHKH IPOYHOCTH.

3. 3agava.

YTBepKICHO Ha 3aceqaHuu Kaeapol «  » 2020 r., [Ipotokom Ne

3aB. kadenpoit /A.A. CxBopI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUA MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/lnHamuKa, MPOYHOCTH MAIIIMH U COMPOTHBIICHHE MaTEPHUAIIOB)
Jucuuraa - JlnHamMuika ¥ TPOYHOCTh MAITNH
Cremmanuct -23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUIECKUE CPEICTBAY»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUIET Ne 4
1. KpuBas ycranoctu.

2. KOHIEHTpaIWs HATIPSHKEHUH B CBAPHBIX KOHCTPYKIHMAX Ky30BOB aBTOMOGHIIEHL.

3. 3anava.
VYTBepKJIeHO Ha 3aceJaHuu Kaeaphl « _ » 2020 r., [TIpoTokonm Ne
3aB. kadenpoit /A.A. CxBopiios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
kaenpa «/JuHaMuka, MPOYHOCTH MAILIMH U CONPOTUBICHUE MaTEPUATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7

9K3AMEHAIIMOHHBIA BUIET Ne 5
1. YpaBHEeHHE KpUBOW YCTaJIOCTH B CTETIEHHOH (hopme.

2. KOHCTPYKTOPCKO-TEXHOIOTHUECKHE METO/bI TIOBBIIICHNS TPOYHOCTH CBAPHBIX KOHCTPYKIIHA.

3. 3agauva.

YTBEpKIACHO HA 3aceaHnK Kadeaphl «  » 2020 r., [TpoTokon Ne

3aB. kadenpoit /A.A. CxBopios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘{ECKI/IPI YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBICHUE MaTEPUAIOBY
Hucuumuvza - JluHaMuka 1 NpoOYHOCTh MallMH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 6
1. ManonukioBasi, MHOTOIIMKIIOBAsl yCTaIOCTh, HEOTPAHUYEHHAS JOITOBEYHOCTb.
2. [lpaBuiia KOHCTPYHPOBAHHS CBAPHBIX Y3JIOB HECYIIMX CUCTEM MOOMJIBHBIX MAIINH C yIy4IICHHBIMH
XapaKTepUCTUKaMU POYHOCTH.

3. 3anava.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [IpoTokom No
3aB. kadenpoit /A.A. CxBopiios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7

9K3AMEHAIIAOHHBIA BUIET Ne 7

1. KoadpuureHT acuMMeTprH HUKIIA.
2. TexHONOrMYECKNE MEPHI TIOBBIIICHHUS TPOYHOCTH CBAPHBIX KOHCTPYKIHH.

3. 3amayda.
YTBepKIACHO HA 3aceaHnK Kadeaphl «  » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBopios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/PIECKI/IFI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUATIOBY
Hucuumuvza - JluHaMuka 1 NpOYHOCTh MallMH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 8
1. Ilpenen BeIHOCIMBOCTH 00Opa3iia MPH CUMMETPUYIHOM IHKIIEe. [Ipeen BBIHOCINBOCTH AETAJIH.
2. Y napo3aiuTa KOHCTPYKIIMH Ha3eMHBIX TPAHCIOPTHBIX CPEACTB.

3. 3anauva.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [IpoTokonm Ne
3aB. kadenpoit /A.A. CxBopiioB/

34



35

MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITIOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIAOHHBIA BUIET Ne 9
1. ®akTopbl, BIUSIOIMIME HA W3MEHEHHE MpeAesia BBIHOCIMBOCTH JETalM IO OTHOLICHHIO K Ipeneny
BBIHOCJIMBOCTH 00pasIia.
2. CBOHCTBO MTacCUBHON 0€30MaCHOCTH KOHCTPYKITUHU Ky30Ba.

3. 3anava.
YTBepKACHO HA 3aceaHny Kadeapsl «_ » 2020 r., [IpoTokon Ne
3aB. kadenpoii /A.A. CxBopI1IOB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI/\I"IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBICHUE MaTEPUAIOBY
Hucuumuvna - JluHaMuka 1 NpOYHOCTh MallMH
Crermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BIJIET Ne 10
1. BausiHue acMMMETpHUH LIMKJIA HArPY>KeHUS Ha XapaKTePUCTUKH COMPOTUBIICHHS YCTAJIOCTH.
2. IIpoyHOCTh KOHCTPYKLIMH Ky30Ba IIPY YAaPHOM HarpyKEeHUH.

3. 3anaya.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [Ipotoxom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCT MAIIMH M CONPOTHBIICHNE MATECPHUATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7

9K3AMEHAIIAOHHBIA BUIET Ne 11

1. Inarpamma mpeaenbHbIX aMILIATYI.
2. IlocTaHoBKa 3aJa4u MOJEIMPOBAHHS aBAPUIHHOTO CTOJIKHOBEHHSI TPAHCIIOPTHBIX CPEACTB.

3. 3agava.

YTBepKACHO HA 3aceaHny Kadeapsl «_ » 2020 r., [IpoTokon Ne

3aB. kadenpoit /A.A. CxBopI1IOB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/}“IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPHUATIOBY
Hucuumuvza - JluHaMuka 1 NpOYHOCTh MallMH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BIIET Ne 12
1. KoaddunumenT 3amnaca npoOYHOCTH MO KPUTEPUIO CONPOTHUBIICHUS YCTAIOCTH.
2. OCHOBHBIE MOHATHS METO/1a KOHEUHBIX 3JIEMEHTOB (ONpeIeIeHHs: KOHEUHBIH 2JIEMEHT, Y3i1bl, CTETIEHU
cB000/1BI, QYHKITUU POPMBI KOHEUHOTO DIIEMEHTA).

3. 3anava.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [IpoTokom No
3aB. kadenpoit /A.A. CxBopiioB/
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MUHUCTEPCTBO HAYKHU M BBICIIEI'O OBPA3OBAHUS POCCUMCKOIN ®EIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
kadenpa «/IuHaMuka, MPOYHOCTH MAIITHH U COTIPOTUBIICHUE MATEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BIIET Ne 13
1. HakonnieHne moBpexAeHHH B KOHCTPYKIHU. [ UIIoTe3a IMHEHHOT0 CYyMMHUPOBaHUS TOBPEXKICHHH.
2. Bubpo3aniyra KOHCTPYKIIMI MaIIVH.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Hucnunnuna - lnHaMuKa 1 IPOYHOCTh MalliH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
9K3AMEHAILIAOHHBIV BIJIET Ne 14
1. Pacder 10oNroBEYHOCTH JETAIH C UCIOIB30BAHMEM THIIOTE3bI JINHEHHOTO CYMMHUPOBAHUS
MOBPEXKICHUM.
2. Bubpowusossius KOHCTPYKIIUH.

3. 3agava.

VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «  » 2020 r., [IpoTokom Ne

3aB. kadeapoit /A.A. CxBop10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 15
1. MeToapl cxeMaTH3alMU CIyYaliHBIX MIPOLIECCOB HATPY KEHHUSL.
2. JlnHamMuvecKoe raiuieHue KoiaeOanui.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [Ipotokom Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»>
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Hucnunnuna - lnHaMuKa 1 IPOYHOCTh MalliH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 16
1. Pac4eTsl KOHCTPYKLHHA Ha yCTAIOCTHYIO IPOYHOCTb.
2. Konebanwus Bpamaromuxcs BajaoB. Pacyer xonebaHuii B TPAHCMHUCCHSIX.

3. 3anava.
YTBepKJCHO Ha 3aceqaHuu Kadeaphbl « _ » 2020 r., [TpoTokon Ne
3aB. kadenpoit /A.A. CxkBopiioB/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 17
1. MeToas! onpe/ieieHus] HATPY30K AJIsl pacyeTa Ha MPOYHOCTh HECYIIMX CHCTEM aBTOMOOMIIEH 1

TPaKTOpPOB

2. ITocne0BaTeNbHOCTD PEIICHHMS 3aa9 METOIOM KOHEYHBIX JIEMEHTOB.

3. 3anava.

YTBepKACHO HA 3aceaHny Kadeapsl «_ » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CkBOp1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/F{ECKI/IPI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/lnHamuKa, MPOYHOCTH MAIIIMH U COMPOTHBIICHHE MaTEPHUATIOB)»
Hucuumuvza - JluHaMuka 1 NpOYHOCTh MAaIlIMH
Cremmanuct -23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUIECKUE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 18
1. Tunbl cBapHBIX COeIMHEHNH 1 UX cBOHCTBa. OCOOEHHOCTH pacdeTa Ha MPOYHOCTH CBAPHBIX

KOHCTPYKIUH.

2. CTpyKTypa COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB METOa KOHEUHBIX 3JIEMEHTOB.
3. 3anaya.

VYTBepKIeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [Ipotoxom Ne

3aB. kadenpoii /A.A. CxkBopios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 19
1. TunnuHble HauboNEe TSHKETBIE PEKUMBI HATPYKESHUST HECYITNX KOHCTPYKINH MOOWIIBHBIX MAIIWH MPH

SKCIUTyaTallHu.
2. Haznauenue u yHKIMH Tperiporieccopa B mporpaMMax METO/1a KOHEYHBIX SJIEMEHTOB.
3. 3anava.

YTBepKACHO HA 3aceaHny Kadeapsl «_ » 2020 r., [IpoTokon Ne

3aB. kadenpoii /A.A. CxBopI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUA MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenapa «/luHaMuka, MPOYHOCTH MAIIMH U COMPOTUBIICHUE MATCPUATIOBY
Juciurnna - JluHaMuKa U IPOYHOCTh MAITUH
Cremmanuct -23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUIECKUE CPEICTBAY»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 20
1. UcnplTanust Maling IJI UCCIIEA0OBAHUA HArpy304YHbIX PEKUMOB.
2. HaznaveHue u GyHKIIUMH pemarens B IporpaMMax MeTo/ja KOHEUHbBIX JIEMEHTOB.

3. 3apaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «  » 2020 r., [IpoTokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCT MAIIMH M CONPOTHBIICHNE MATECPHUATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIAOHHBIA BUIET Ne 21
1. ITyTv OBBILIICHUSI TOYHOCTH BBIMOIHAEMOTO METOJJOM KOHEUHBIX 3JIEMEHTOB PACUETHOTO aHalIn3a
HanpsHKeHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKINUI aBTOMOOUIIEH 1 TPaKTOPOB.
2. MeTop! OIIeHKH MapaMeTpoB CIIyYaifHBIX IPOIIECCOB HAPTYKEHHUS.

3. 3anava.
YTBepKACHO HA 3aceaHny Kadeapsl «_ » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBopI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUA MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenapa «/luHaMuka, MPOYHOCTH MAIIMH U COMPOTUBIICHUE MATCPUATIOBY
Juciurnna - JluHaMuKa U IPOYHOCTh MAITUH
Cremmanuct -23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUIECKUE CPEICTBAY»
Kypc 4, cemectp 7

9K3AMEHAILIAOHHBIN BAJIET Ne 22
1. HpI/I‘II/IHI)I TMOABJICHUS YCTAJIOCTHBIX HOBpe)K]IeHI/Iﬁ B CBApHBIX KOHCTPYKIUAX.
2. Koa¢ddunueHT HeperyIsspHOCTH CITyYaiiHOTO MPOoIIecca HapryKeHHsI.

3. 3apaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «  » 2020 r., [IpoTokom Ne
3aB. Kadeapoi /A.A. CxkBoprios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCT MAIIMH M CONPOTHBIICHNE MATECPHUATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIAOHHBIN BAJIET Ne 23
1. MeToapl cxeMaTH3alMU CIYyYaliHBIX MIPOLIECCOB HATPY KEHUSL.
2. Haznavenue u GyHKLIUH TOCTIPOLIECCOPa B IPOrpaMMax METO/a KOHEYHBIX 3JIEMEHTOB.

3. 3agava.

YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [IpoTokon Ne

3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COMIPOTUBIICHUE MATEPHATIOBY
Hucnunnuna - lnHaMuKa 1 IPOYHOCTh MalliH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
9K3AMEHAILIAOHHBIV BIJIET Ne 24
1. MeToap!l cxeMaTH3alKu CIyYaliHBIX MIPOLECCOB HArPY>KEHUSI — METOIbl MAKCHMYMOB, MUHUMYMOB.
2. Busibl pac4eTHBIX CXeM HECYIMX CHCTEM MOOMIBHBIX MAIllUH.

3. 3anava.
YTBepKJCHO Ha 3aceqaHuu Kadeaphbl « _ » 2020 r., [TpoTokon Ne
3aB. kadenpoit /A.A. CxBopiioB/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 25
1. Metoz cxeMaTH3alWH CIy4aiHBIX MPOLECCOB HATPY>KEHHS — METOA SKCTPEMYMOB.
2. IlorpenmrHocTy Ipy BBHITIOHEHUH PACYETOB METOAOM KOHEUHBIX AJIEMEHTOB.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Hucuumuvza - JluHaMuka 1 NpOYHOCTh MaIlMH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BIIET Ne 26
1. MeTox cxeMaTH3aLMH CIy4aiHBIX IPOLECCOB HArpy>KEHHUsI —OAHOIapaMeTPUIECKUI METO ] Pa3MaxoB.
2. IlpenenbHble COCTOSHUSI CBAPHBIX COCTUHEHUI.

3. 3anaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [IpoTokom Ne
3aB. kadenpoit /A.A. CxBopiios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 27
1. Metoz cxeMaTH3aluH CIy4aiHBIX IPOLECCOB HArpyKEHHsI —IByXNapaMeTPHYECKUN METO] pa3MaxoB.
2. IIpoyHOCTD NPY CTATHYECKOM Harpy>KEeHUH.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BbICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Hucnunnuna - lnHaMuKa 1 IPOYHOCTh MalliH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIAOHHBIA BUIET Ne 28
1. MeTox cxeMaTH3aLuH CIy4aiHbIX IPOLECCOB HArPY>KEHHUS — METOA MOJIHBIX IIMKIIOB JIMUTPHUYEHKO
C.C.
2. Cratudeckast MpOYHOCTh. [ UIMOTE3BbI MPOYHOCTH.

3. 3amaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «  » 2020 r., [IpoTokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN,
Kagenpa «/[nHamuka, MPOYHOCTH MAIIMH U COIIPOTHBIICHHE MaTEPHATIOBY
HucuumuinHa - JlnHaMuka 1 MpoOYHOCTh MalllH
Crenmanuct -23.05.01 «Ha3zeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CPEIICTBA»
Kypc 4, cemectp 7
9K3AMEHAIIMOHHBIA BUIET Ne 29
1. Metoz cxeMaTH3alWH CIy4aiHBIX IPOLECCOB HATPY>KEHHS — METOA MOTOKA OIS
2. IlpenenbHble COCTOSHUS IO KPUTEPUSAM H3HOCA, KOPPO3HH.

3. 3anava.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2020 r., [Ipotokom Ne
3aB. kadenpoit /A.A. CxBop1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUI YHUBEPCUTET»>
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Jucuunnnza - /lnHamMyka 1 IpOYHOCTh MalINH
Crrermanuct -23.05.01 «HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 4, cemectp 7
3K3AMEHAIIAOHHBIA BUIET Ne 30
1. OueHka NPOYHOCTH HECYLIMX KOHCTPYKLMI MOOMIJIBHBIX MAIIWH MIPH CIIyYalHbIX Harpy3Kax.
2. [lpesenbHbIE COCTOSHUS IPU TIOTEPE YCTOMUMBOCTH.

3. 3anava.
YTBepKJCHO Ha 3aceqaHuu Kadeaphbl « _ » 2020 r., [TpoTokon Ne
3aB. kadenpoit /A.A. CxkBopiioB/
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