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1 leau u 3aga4y JUCHUILIMHBI

1.1 eab TUCHUIIHHBI

Lenpro n3y4yeHust TUCHUIUIMHBI « METOI KOHEUHBIX JIEMEHTOBY SIBIISIECTCS:

— (opMHUpOBaHHE 3HAHUW O COBPEMEHHBIX UYMCIEHHBIX alrOpUTMaX, METOJax

MOJICIUPOBAHUSI W HWHXXEHEPHOTO WCCIIEIOBAHUSA KOHCTPYKUMUM aBTOMOOWIEH W
TPAKTOPOB JUIsl aHAJIM3a HAMPSHKEHHO-1€POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN
UX JeTajedl M Y3JI0B, OCBOCHHE NPEIHA3HAYCHHOTO Ui 3TOr0 YHUBEPCAIBHOIO
IIPOrPaMMHOTr0 00eCIIeYeHUsl, PEATU3YIOIIET0 METOJ KOHEYHBIX 3JIEMEHTOB;
- TOJATOTOBKA CTYJIEHTOB K JESITCIBHOCTH B COOTBETCTBHHM C KBATH(DHKAITMOHHON
XapaKTEPUCTUKOW crienuanucTta no HampasieHuro 23.05.01. Hazemubie TpaHcnopTHO-
TEXHOJIOTHUECKHE Cpe/cTBa (YPOBEHBb CHEIUANWTETa), Npoduisb: "ABTOMOOWIN U
TPaKTOpHI".

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUIUIMHBI «MeTo KOHEUHBIX 3JIEMEHTOBY SIBJISIIOTCS:

- O3HAKOMJICHHME CTYACHTOB C IIHPOKO MPUMEHSAEMBIMH  METOJaMU
BBIYMCIUTEILHOM MEXaHMKM W  COBPEMEHHBIM  MIPOTPaMMHBIM  KOMILJIEKCOM,
peamu3ylonMM  METOJ  KOHEUHBIX  DJIEMEHTOB i1 pacyeTa  HampsHKEHHO-
neOpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajell W y3JIOB aBTOMOOWJEH H
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIbHBIX YUCICHHBIX aJTOPUTMOB,
HCIIOJB3YEMbIX B COBPEMEHHBIX BBIYMCIHUTENBHBIX KOMIUIEKCAX METOJIa KOHEYHBIX
AJIEMEHTOB JIJIsl aHAIM3a HAPsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBaMH PAaCYETHOTO MOJICIMPOBAHUS KOHCTPYKITUN MOOUITBHBIX
MaIllMH C KMCIOJIb30BAHUEM OJHOM M3 YHHBEPCAIbHBIX MPOTPaMM METOJa KOHEYHBIX
AJIEMEHTOB U OJHOU U3 YHUBEPCAIBHBIX MPOrPaMM TPEXMEPHOTO aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHMSL.

2 MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHBIX IPOIPaMM

HuctunmHa «MeToJT KOHEYHBIX DJJIEMEHTOB» OTHOCUTCA K JIUCIHUIUIMHAM
cnermanu3anuu  (OOIT) mo cnemmanbHoctt 23.05.01. HaszeMHble TpaHCTIOPTHO-
TEXHOJIOTUYECKHE CpelCcTBa (YpPOBEHb CHEIUaNIUTeTa), Npoduis: "ABTOMOOWIN U
TPaKTOPHI'".

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX Oasupyercs AuCHUIUMHA «MeTton
KOHEUYHBIX AJIEMEHTOBY SIBIISTFOTCSI:

- MaTEeMaTHKa,;

- (pusuka;

- TEOpETUYECKasi MEXaHUKa;

- COTIPOTHBJICHHE MaTePUAJIOB;

- IPUKJIaJHAsl TeOpHUs KoJieOaHU;

- YUCJICHHBIC METO/IBI;

- IPUKJIAJTHBIC METObI PACUETOB HA TPOYHOCT.



3 KomnereHuuu oOyuawumierocsi, ¢popmupyembie B Ppe3yjbTaTe OCBOCHUA
TUCIHUANIMHBI

B pesynbraTte OocBOEHUS AWCIMILIMHBI CTYJISHT JIOJDKEH O00IaNaTh CIETYHOIIUMA
npodeccuonansubiMu  (I[IK) u  npodeccuonanbHo-cnennanuzupoBanubiMu - (ITCK)

xkommnereHmsmu (I1K-6, TICK-1.2, TICK-1.5):

B pe3yJibTarte ocBoeHus
Kon o0pa3oBaTeJIbHOMH Ilepevyenp NJIaHUPyeMBIX Pe3yJbTATOB 00y4eHHS 110
KOMIIETEeHI[ MU MPOrpaMMbI 00y4aIOIIHIICA JUCHHILINHE
JOJI;KeH 00J1a1aTh
I1K-6 CIIOCOOHOCTBIO HCIIOJIB30BaTh 3HATD:
MIPUKJIagHBIC TTPOTPAMMBI
® HampaBJICHHUS PA3BUTH BRIYACIUTEIHHBIX
pacdera y3JOB, arperaTtoB u
METOJIOB B ME€XaHHKe U d(PEKTUBHBIC
CHCTEM TPAHCIIOPTHO-
BBIYHUCJIIUTCIIBLHBIC aJ'IFOpI/ITMLI, HpI/IMCHﬂCMLIC B
TEXHOJIOTHYECKUX CPEICTB U UX
COBPEMEHHOM MIPOTPaMMHOM OOCCIICUCHHUH IS
TEXHOJIOTHYECKOTO
pelIeHrs TPUKIIAIHBIX 33729 aHAIIN3a,
o0opymoBaHus
HaNPSHKEHHO 1e()OPMHUPOBAHHOTO M TEIUIOBOTO
COCTOSIHUM KOHCTPYKIIMIM aBTOMOOWIEN U
I[ICK-1.2 CIOCOOHOCTHIO TIPOBOIUTH pyKi
TPaKTOPOB.
TEOPETHUECKUE U
9KCTIIEPUMEHTAIbHBIC HAYIHBIC ® BO3MOXKHOCTH COBPEMEHHOTO IPOTPAMMHOTO
HCCIIEA0BaHUSA 110 o0ecreyeHnst METO1a KOHEYHBIX DJIEMEHTOB IS
TIOWCKY M TIPOBEPKE HOBBIX UICH PEIICHUS WHXXCHEPHBIX 3a7a4 pU
COBEPIIICHCTBOBAHUS IIPOM3BOICTBE, MOJICPHHU3AIINN U PEMOHTE
aBTOMOOWIIEH 1 TPaKTOPOB. TPAHCIIOPTHO-TEXHOJIIOTUICCKUX CPEICTB, UX
TEXHOJIOTHYECKOT0 000pYI0BaHUS U
IICK-1.5 CIIOCOOHOCTBIO MCIIOJIB30BaTh KOMIUIEKCOB Ha UX 0ase
MIPHUKIIATHBIE TIPOTPAMMEI
® TEeOopeTUYECKHE BOMPOCHI 00ECTICUeHHS
pacdera y3JoB, arperaTtoB u .
o MIPOYHOCTH KOHCTPYKIHUH, CBSI3aHHEIE C
CHCTEM aBTOMOOMIIEH U
penieHreM npo0ieM MpOru3BOICTBA,
TPaKTOPOB. Ny
MOJIEpHHU3AINH U PEMOHTa aBTOMOOHIIEH 1
TPaKTOPOB
yMeThb:
®  IICIIOJIB30BaTh COBPEMEHHOE IIPOTPaMMHOE
obecrniedeHue i1l pacueTHOTO aHAIN3A,
HaNPSHKEHHO 1e(OPMHUPOBAHHOTO M TEILIOBOTO
COCTOSTHHI JIeTaJieil U y3JI0B aBTOMOOWIIEeH 1
TPaKTOPOB.
®  10JIb30BaThCSI BO3MOKHOCTSIMU,
HpeHOCTaBHHeMBIMI/I COBpeMeHHBIM
MIPOrpaMMHBIM 00€CTIEYeHUEM METO/1a
KOHEYHBIX AJIEMEHTOB JJIsI IPOBEICHUS
TeOpeTI/I‘IeCKI/IX Hay‘-IHI)IX I/ICCHCIIOBaHI/Iﬁ HpI/I
PENICHNN MH)KEHEPHBIX 3a71a4, BOSHUKAIOIINX
IIPY ITPOU3BOICTBE, MOJICPHU3AIINN 1 PEMOHTE
TpaHCHOpTHO'TGXHOJ’[OFI/I‘ICCKI/IX CpeIICTB, nux
TEXHOJIOTHUECKOTO 000PYI0BaHUS 1
KOMILIEKCOB Ha UX 0Oaze




®  BBLIMOJIHATH AHATN3 HAMPSHKCHHO
neOPMUPOBAHHOTO COCTOSIHUS JIeTajeh U
y3JI0B aBTOMOOMJIEH U TPaKTOPOB MPHU TIONCKE
BapUAHTOB U KOMIIPOMUCCHBIX PEIICHUI
po0JIeM UX MPOU3BOJICTBA, MOJCPHU3AIUHU H
pPEMOHTa aBTOMOOMIIEH U TPAKTOPOB
BJIAJIETh:

® HaBBIKAMH WCIIOJIH30BAHUS OJTHOM U3
COBPEMEHHBIX BBIYMCIUTEIBHBIX MPOTPaAMM,
peanu3yronieid MeTo]] KOHEUHBIX JJIIEMEHTOB,
JUTSL pacueTa, HalpshKeHHO 1e(OpMHUPOBAHHOTO
Y TETUIOBOT'O COCTOSIHHIA JIeTajIeH U y3JI0B
aBTOMOOMJICH M TPAKTOPOB.

e mpuemMaMu 0OpabOTKH JaHHBIX U
3¢ PEKTUBHBIMU aJITOPUTMAMHU HHTEPIPETALNN
PE3yabTaTOB KOMIIBIOTEPHOIO aHAIM3a
HaNpsDKEHHO-1e()OPMUPOBAHHOIO U TETIJIOBOTO
COCTOSIHUM JIeTajel U y3J10B MallluH

® HaBBIKAMU IPUMEHEHHS METOJI0B
BBIYUCIIUTEIBHON MEXaHUKH [UIS pacdeTa
HaNpsDKEHHO 1e(OPMHPOBAHHOTO COCTOSIHUS
JieTanei ¥ y3710B aBTOMOOMIIEH 1 TPaKTOPOB

4 CTpyKTYypa M coepkaHue TUCHUILTHHbI

OO1ast TpyA0EMKOCTh AUCLUUILIMHBI COCTABIISAET 3 3a4ETHHIX €IuHUIBL, T.e. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOCTOATEIbHAs paboTa CTYACHTOB).

JlucuumiuHa 4uTaeTcs Ha TPEThbeM Kypce B ceAbMoM cemecTpe. [IpoBoasrTcs
nexuuu — 1 yac B Hegemto (18 vacoB), cemunapsl — 1 yac B Henento (18 yacos), popma
KOHTPOJIS — 3a4eT.

Bup yueOHo# padoThI Bcero yacos Cemectp
7
OO6m1ast TPy 10€MKOCTh 108 (3 3.e.) 108 (3 3.e.)
AyIuTOpHBIE 3aHATHS 36 36
(Bcero)
B ToMm uncie
JIEKIINU 18 18
[IpakTHUeCcKHe 3aHATHUS 18 18
JlaGopaTopHbIe 3aHATUS
CamocTosiTenbHas 72 72
paboTa cTy/IeHTa
KypcoBas padota HET HET
KypcoBoii mpoekr HET HET
Bua npomexxyTouHOM 3auer
aTTECTAINH




CtpykTypa U coJepKaHHe IUCUUIUIUHBI «METoJl KOHEYHBIX 3JIEMEHTOB» IO
CpoKam ¥ BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:xkanue pa3aejioB TUCUUILIHHBI.

Tema 1. BBenenmne.

Ponp pacueTHhIX METOAOB UM METOJa KOHEYHBIX 3JIEMEHTOB, B YACTHOCTHU, MpHU
MIPOCKTUPOBAHUK W JIOBOJKE aBTOMOOWJIEH W TPaKTOPOB IS aHAIW3a HaNpPsHKEHHO-
ne(OPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUM JIETAJICH M y3J10B JJIsl 00eCIIeUeHUs X
npounoctu. O030p 3a1a4, periaeMbpIX METOJ0M KOHEUHBIX 3JIEMEHTOB.

CoBpeMeHHOE TpPOrpaMMHOE OOeCreYeHue, pean3ylollee METOJ] KOHEUYHBIX
AJIEMEHTOB, JIJISl aHAJIN3a HaIPSKEHHO-1e(POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUI
AeTanell u y3J10B aBToMoOuiIe u TpakTopoB. CTpyKTypa MporpaMMHOIO 00eCredeHUs
METOJ1a KOHEYHBIX JIEMEHTOB.

O630p 2G(EeKTUBHBIX U  MPOUZBOAUTEIBHBIX  YHUCICHHBIX  aAJITOPUTMOB,
peanu3yemMbIX B IMPOTPAMMHBIX KOMIUIEKCAX AJIA PELICHUs 3a/1ady BBIYMCIUTEIbHOU
MexaHukd. OCHOBHbIE BBIYMCIIHMTENBHBIE 3aTpaThl MpPU PEHICHUH 3aJad METOJIOM
KOHEYHBIX JIEMEHTOB.

CpaBHUTENBHBIN  aHAIW3 pa3IMYHBIX pPACUETHBIX MOJAXOJOB B  3agadax
oOecrieyeHuss MPOYHOCTH KOHCTPYKLIMI aBTOMOOWJIEW W TPakTOpoB. JleMoHcTparus
pE3yJAbTAaTOB PACUETHBIX HCCIIEIOBAHUN METOJOM KOHEYHBIX KOHCTPYKLHI MaIlMH.
[IpoOnembl BbIOOpa pacyeTHOM CXeMbl. XapakTEPUCTHKW PACUYETHBIX MOJIEJICH:
TOYHOCTb, aJICKBATHOCTh U SKOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MATEMAaTHKH M MEXaHUKU 1e()OPMHPYEMOro TBEpPIAOTo
Tesa.

DneMEeHThI MAaTPUYHOM aNTeOphbl U BApUAIIMOHHOTO UCYHCIICHUS.

[lepememenus, nedopmanuu, HanpsikeHUs. CBsI3b MEXAY HANPSKEHUSIMU U
nedopmanusaMu. Y paBHEeHUs paBHOBecHs. [ pannunbie ycinoBus. O01IMe cXeMbl pEIICHUS
3a/1a4 MEXaHUKU KOHCTPYKIUHU. [[pUHIIMT MUHUMYMa MOTEHIIUATBHON SHEPTUH.

Tema 3. MeT01 KOHEYHBIX 3JIEMEHTOB KAK BbIYUCJIUTEIbHbINA METO/ pPellleHUus
3a1a4 MEeXaHMKH.

OcHOBHBIE TOHATHS MeTojAa KoHe4HbIX 3yemeHToB (MKD). O630p TtHmOB
KOHEUHBIX 31eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIUN ¢ ucmnoyib3oBanuemM MKD.
CTpykTypa COBpEMEHHOTO IporpaMMHOro ooecneuenust MKD.

CrocoObl BBIBOJIa COOTHOIICHHUN MeToia KOHeUHbIX demeHToB (MKD). TIpsamoi
METOJ TOJYyYECHUS KOHEYHO-3JIEMEHTHBIX COOTHOIIEHUM. CTEep>KHEBOM KOHEYHBIM
anemeHT. DopmupoBanue ri00aTbHON MATPUIIBI KECTKOCTH KOHCTPYKIIMH U3 MaTPHIL
KECTKOCTH OTJICIbHBIX 3JIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a1auH).

Bapuanmonnbie TpUHIMIBI - OCHOBA (POPMUPOBAHUS pa3peIIarONIuX yYpaBHEHUN
MKD. BeiBog wmarpuusbix ypaBHeHHMid MKD Ha OCHOBE NpuUHLIWIIA MUHUMYyMa
MMOTEHIHAIBHOU 3Hepruu. OcHoBHBIE MaTpullbl MKD - sxkecTkocTH, Macc u ap.. Bektopsl
Harpy30K OT BHEIIHUX CHJI. Y4YeT HayajbHbIX JAedopMaluii, NpeaBapUTEeIbHbIX



HanpspKeHUl.  PacrpenesieHHble  Harpy3kd B KOHEYHO-IEMEHTHBIX — MOJEIISX.
IIpuBeneHue pacupeneneHHbIX Harpy30K K y3J1aM KOHEYHO-3JIEMEHTHON MOJIEIIN.

Anmnpokcumanus HensBecTHbIX B MKD. dyHkinn GopMbl KOHEYHBIX 3JIEMEHTOB.
Knaccel npumensiemsix ¢pynkuuii. CoiictBa pynkuuit popmsl. TpeOoBaHus K QyHKIUSIM
dbopmel. Tounocts pemenuit MKD B 3aBucumocTtu ot BbiOopa GyHKIUN (HOPMBI.

bamounslii koHeuHbId 37eMeHT. DyHkuMM (GopmMbl OAJIOYHOrO KOHEYHOIO
anemenTa. [lommHOMBI DpMuTa Kak GyHKIMKA GopMbl OanouHoro snemeHTa. CriocoObl
dbopMUpOBaHHUS COOTHOIIEHUWH METOAA KOHEYHBIX DJJEMEHTOB B  Pa3IMYHBIX
KOOPJMHATHBIX CUCTEMAX.

YucneHHOE HWHTETPUPOBAHUME TIPU  BBIYMCICHUM KO3(PPHUIMEHTOB MAaTpPHULL
&KecTkocTu, Macc M Apyrux marpuny B MKD. Ksanparypusle ¢opmynsl ['aycca —
Jlexxanpa.

Tema 4. Merox KOHEYHBIX JJIEMEHTOB 3aJaye INIOCKOI0 HAIPSKEHHOIO,
IUIOCKOTO0 1e(hOpMHUPOBAHHOIO COCTOSIHU M

TpeyronpHbli KOHEYHBIM JJIEMEHT IS PEUIEHUs IUIOCKOM 3aJayd TEOpUU
ynpyroctu. Tpeyronbasie L-koopaunaTe! momanu. Mcnone3oBanue L-koopauHaT 1uis
nocTpoeHust PyHKIUNM GOPMBI IIIOCKOTO TPEYTroJIbHOTO KOHEUHOTo 3eMenTa. CBs3b L-
KOOPJIMHAT C (PU3NYECKUMH (AEKAPTOBBIMU) KOOPAMHATAMHU TPEYTrOJIBHOTO KOHEYHOTO
sanemenTta. Judbdepenmuporanue L-koopauHaT 1o (U3MYECKUM  (JIEKAPTOBBIM)
KOOpAMHATaM dJeMeHTa. Marpuna KECTKOCTH IUIOCKOTO0 TPEYTrOJIbHOTO KOHEYHOTO
AJIIEMEHTA.

Tema S. Teopust u3omapamMeTpUu4eCKUX KOHEYHbIX 3JIEMEHTOB

DyHKIMHU (bopMbI U30I1apaMEeTPUIECKUX KOHEUYHBIX DJIEMEHTOB.
N3omapaMerpuueckue KOHEYHbIE 3JIEMEHTHI JlarpankeBa n CepeHaunoBa CEMEMCTB.
CyOnapameTpudeckue, HU30MapaMeTpUUYECKue, CyleprnapaMeTpuueckue KOHEUYHbIE
JJIEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI U30I1apaMETPUUECKUX DJIEMEHTOB, UX CBSA3b C
¢buznueckumu koopauHatamu. JuddepeHupoBanre mo (HU3MYECKUM KOOpAMHATAM
¢yHkuMii  QOpMBI  SIBHO  BBIPQXKEHHBIX 4Ye€pe3 ECTECTBEHHbIE  KOOPAMHATHI.
YeTblpeXyrojabHblil OMIMHENHBI U30MapaMeTPUUECKUl KOHEUHBIN 3J€MEHT IIOCKOTO
HaNpsHKEHHOI' O COCTOSIHUSL. OObeMHbIN BOCBMMY3JI0BOM HIECTUTPAHHBIN
M30MapAMETPUYECKAN  KOHEYHBIM 3JEMEHT JUIsi MOJEIHUPOBAHHUS  TPEXMEPHOIO
HaIpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI.

ba3zucHele (yHKIMHM KOHEYHBIX 3JIEMEHTOB Uepapxuieckoro tumna. [Ipenmymiectsa
pemieHuss 3aJad C MCHOJIb30BAaHMEM DJIIEMEHTOB Ha OCHOBE (QYHKIUH (HOpMbI
MEpapXUUECKOI0 THIIA.

Tema 6. Mopgenu MeToaa KOHEYHBIX JIEMEHTOB /JJIsl pacyera IUVIACTHH M
000J104eK

Koneunsle aemMenTsI it pacueTta n3ruda miactud. OyHKuu popmbl 3JIEMEHTOB.
CoBMecTHOCTh 37eMeHTOB. KomMOMHHMpOBaHHE C 3JIEMEHTaAMHM pacdyeTra IJIOCKOro
HANPSDKEHHOTO COCTOSIHMS JJISL CO3ZaHMs 3JIEMEHTOB OOOJIOUKHM OOIIEro MOJOXKEHHUS.
KoneuHbie 371eMEHTBI TOHKOW OCECUMMETPUYHON 000JIOUKH.

Tema 7. MoaenupoBaHue TEMJIONMPOBOIHOCTH METOA0M KOHEYHBIX 3JIEMEHTOB

YpaBHEHHE TEIJIONPOBOMHOCTH. ['paHWYHBIE yCIOBUA I ypPaBHEHUS
TEIUIONPOBOJAHOCTH YUYET TPaHWYHBIX YCJIOBUU IEPBOr0, BTOPOIO M TPETHETO poAa.



CranmoHapHas TeIJIONpOBOAHOCTh. YpaBHeHus Jlarutaca, Ilyaccona. @opmynupoBka
METO/1a KOHEYHBIX 3JIEMEHTOB I PELICHUs] YPABHEHUS TEIJIONPOBOJHOCTH Ha OCHOBE
metonia byOHoBa-I"anepkuna. Yder rpaHUYHbBIX YCIOBUH B 337a4e TETUIOMPOBOIHOCTH.

Pemienne 3agaum HeCTalMOHAPHOW TEIUIONPOBOJHOCTA METOJAOM KOHEYHBIX
AJIEMEHTOB. SIBHAs M HESBHAsA CXEMbI TPEYTOJbHUKA, CXeMa UHTerpupoBanus Kpanka-
Hukomncona.

Tema 8. D¢PdexTuBHBIE 4YNCIEHHbIe AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NPOrPAMMHOM 00ecneYeHNH MeT0/1a KOHEYHbIX 3JIEMEHTOB

CBoiicTBa MaTpHIl CHCTEM JIMHEMHBIX aireOpandyeckux YpaBHEHUW IpHU
MozaenupoBanud MKD. ANTOPUTMBI pelIEHUS CHCTEM OOJBIINX CHCTEM JIMHCHHBIX
anreOpanvyecknx ypaBHEHHUH C CUMMETPUYHBIMU Pa3peKeHHBIMH MaTpuiiamu. Merton
LDL" nns penrenus cucreMm JMHEHHBIX anreOpandeckux ypasHeHuit B MKD. O6mactsb
npumenuMocty Mertona LDLT.  UTepanuoHHBIE METOABI PEMIEHUS CBEPXOOIBIINX
cucteM MKD. Metoz conpsKeHHBIX TPaIUEHTOB. Y CKOPEHUE MPSMBIX U UTEPALTUOHHBIX
METOJOB 3a CYET CHELHAIBHBIX IIPOLEAYP HYMEpaALUUHU Y3JIOB KOHEYHO-IIEMEHTHBIX
MOJEIIEH.

Crioco0bl xpaHeHMs pa3pekeHHbIX Martpull B MKD. 3amnonHenue pa3pekeHHbIX
Matpuy MKD mnpu pemeHur CHCTEM YpaBHEHUH MPSAMBIMM MeETOJaMH. MeTonbl
SKOHOMUHU ITaMATH U NOBBIIIEHHs cKopocTh pemieHuss MKO. IlpencraBinenue ¢ moMoIbo
Teopuu rpadoB Ipolecca HCKIIOUEHUs CTENeHeld CBOOOAbl. AJTOpPUTMBI BbIOOpa
ONTHUMAJIBHOTIO Topsiika uckiarodeHuss Kommmaza, Katxuiia-Makku, napamieabHbIX U
BJIOKEHHBIX CEUCHUM.

B03MOXHOCTH MapaJIENbHOTO PELICHUS 3a4a4 METOJOM KOHEUYHBIX JJIEMEHTOB.
O030p YHUCIEHHBIX AJITOPUTMOB MAPAUIETBHOTO PEIICHUS CHUCTEM alreOpandecKux
ypaBHeHM MKD Ha MHOTOSAEpHBIX M MHOTOINPOLECCOPHBIX BBIYMCIUTEIBHBIX
CUCTEMAX.

Tema 9. IlyTu noBbIIICHHUSI TOYHOCTH PACYETHOI0 AHAJIM3A KOHCTPYKUMU
aBTOMOOMJIeHl U TPAKTOPOB, BBINOJHAEMOI0 METOI0M KOHEYHBIX 3JIEMEHTOB

OCHOBHBIE PUEMBI U CITOCOOBI MOJEIUPOBAHUS JI€TaNeH, y3710B U KOHCTPYKIUI
aBTOMOOUJIEH U TPAKTOPOB METOJIOM KOHEYHBIX 3J€MEHTOB. OCOOCHHOCTU PACUYETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIeNIEN AeTallel, y3710B U KOHCTPYKIIMI aBTOMOOUIEN 1
TpakTOpoB. lIpemMymiecTBa M HEAOCTATKH PA3JMYHBIX PACUYETHBIX IOAXOIAOB MpPH
BBINIOJIHEHUH HCCIIEIOBAaHUN KOHCTPYKLMI aBTOMOOWJIEH M TPAaKTOPOB YHMCIECHHBIMU
MetogaMu. [lorpemHocT, BO3HUKAIOIIKE ITPU pacdyeTax METOJOM KOHEYHBIX 2JIEMEHTOB
KOHCTPYKLMM MalvH. [1yTy MOBBIIIEHNS] TOYHOCTH BBINOJIHAEMOI0 METOJOM KOHEYHBIX
AJIEMEHTOB  PACYETHOIO  aHajlM3a HanpsKEHHO-Ie(OPMUPOBAHHOTO  COCTOSHUS
KOHCTPYKILMM MAIlIVH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

MeTonga npernogaBaHusd AUCHUITIIMHBI ((MCTO)I KOHCYHBIX JJIEMCHTOB» H
peain3ana KOMIICTCHTHOCTHOI'O IIOAXOJa B HM3JIOKCHHMHM M BOCIIPHATHM MaTcpHalia
npeayCcCMarpuBacT HUCIIOJIB30BAHHUC  CICAYHOIIUMX  AKTHUBHBIX (1)OpM IIPOBCACHUA
IrpynioBbIX, THANBUAYAJIbHBIX, ayAUTOPHBIX 3aHATUM B COUETAHHUU C BHanI[HTOpHOﬁ
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paboToii ¢ 1eabl0 (OPMHPOBAHUS U Pa3BUTUSA NPO(HECCHOHATBHBIX HABBIKOB
00yJaroIMXCs:

— MOJTOTOBKA K BBIMOJIHCHHIO MPAKTHICCKUX PabOT B TAOOPATOPHSIX BY3a;

— TIOJTOTOBKA, MPEACTABICHUE M OOCYXICHHE IMPE3CHTAIlMd Ha CEMHUHApPCKHX
3aHATHSIX;

— OpraHm3aIys ¥ NMPOBEJCHUE TEKYIIETo KOHTPOJIS 3HAHUHM CTYACHTOB B (hopMme
OJIaHKOBOTO TECTUPOBAHUS;

— TIPOBEJICHUE MACTEP-KIACCOB AKCIIEPTOB M CHEITUATMCTOB B 00JACTH YMCICHHBIX

METOOO0B U HpHKHaHHOﬁ MCXAaHHMKH.

6. OneHo4HbIe cpeacTBa /ISl TEKYLIero KOHTPOJISA YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTALMH N0 UTOTaM OCBOCHMS JMCHUILIUHBI M Y4eOHO-MeToAnYecKoe
o0ecreyeHne CaMOCTOATEILHOM Pad0ThI CTYJAECHTOB.

B mpouecce 00ydeHHs HCIONB3YIOTCA CIEAYIOLUIME OLEHOYHBIE (POPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJISA
YCIEBAEMOCTH U IPOMEXYTOUHBIX aTTECTAIUI:

- TOATOTOBKA K BBIIOJIHEHHIO JJA0OPATOPHBIX padOT U UX 3aILUTA.

OueHoYHbIE CpeAcTBa  TEKYIIEro KOHTPOJS  yCHEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHus B (popMe ONaHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJI OCBOEHUSI 00YyHYarOUMMUCS Pa3€i0B TUCHUTLTUHBI.

O6paBI_IBI TCCTOBBIX SaIIaHPIﬁ, 3a,Z[aHHﬁ KYPCOBBIX IIPOCKTOB, KOHTPOJIbHBIX
BOIIPOCOB SaHaHHﬁ I IIPOBCACHUA TCKYIICI'O KOHTPOJIA, 9K3aMCHAIIMOHHBIX 6I/IJ]GTOB,
IIPpUBCACHBI B ITPHUJIIOKCHHUHA 4,

6.1. ®oH OLIEHOYHBIX CPEACTB IJISl POBEIeHUS MPOMEKYTOYHOMH ATTECTALNH
o0y4yaromuxcs Mo JMCUMILIHHE (MOIYJIIO).

6.1.1. IlepeueHp KOMIETEHIIMHA C yKa3aHHEM JTaroB UX (POPMHUpPOBAHHS B IPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.

B pesynapTare OCBOCHUS AUCHUIUIMHBI (MOAYJs) (QOPMHUPYIOTCS  CIICIYIOIINE
KOMITCTCHITNH

Kon . .

B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00y4aO LU CS
KOMIIETEeHIIH
" J0JI2KeH 00,1a1aTh

[1K-6 CIOCOOHOCTBIO UCTIONIB30BAaTh NPUKIIAHbBIE TPOTPAMMBI PacdeTa y3JI0B, arperaToB
Y CUCTEM TPAaHCIOPTHO-TEXHOJOTHYECKHUX CPEICTB U MX TEXHOJIOTHIECKOTO
obopynoBaHuUs

I1CK-1.2 CIIOCOOHOCTBIO POBOANTH TEOPETHUECKUE M IKCIIEPUMEHTAIbHBIE HAyYHBIE

WCCIIETIOBAHUSA 11O
MONCKY U TIPOBEPKE HOBBIX UJIEH COBEPIICHCTBOBAHHS aBTOMOOHJIIEH U TPAKTOPOB.




[ICK-1.5

CIIOCOOHOCTBIO HCITOJIL30BaTh MPUKJIAIHBIC TPOTPaMMBI PacueTa y3JIOB, arperaToB
Y CUCTEM aBTOMOOMIIEH U TPaKTOPOB.

B mporecce ocBoeHHss 00pa30BaTENBHON MPOrPaMMbl JIaHHBIE KOMIICTCHIIUU, B
TOM YHUCIIE WX OTACIbHBIC KOMIIOHEHTHI, ()OPMHPYIOTCS MOITAITHO B XOJIE OCBOCHHS
00yYaromUMUCS TUCIUILINH (MOYJeH), MPAKTHK B COOTBETCTBUU C YUCOHBIM IIJIAHOM H
KaJIeHJAapHBIM rpapukoM yueOHOTO Ipolecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHEpyeMBIX 10 HTOTaM OCBOCHUSI IUCUMILIMHBI (MOLYJI51), OMUCAHME IIKAJ

Iloka3arenem

OLCHUBAHUA

OllCHMBAaHMHA.
KOMIIETEHIINHN

Ha  pa3JIMYHbIX

oTallax 159,¢

dbopMHUpOBaHUS SBISIETCS JIOCTHXKCHHE OOYYaIOIMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
O0Oy4eHHUs IO JUCIUTUTHHE (MOIYJIIO).

IIK-6 cnocoGHOCTHIO HCII0JIBL30BATH MPUKJIATHbIE IPOrPAMMBI pacyeTa y3J10B, arperaTtoB U CUCTEM

TPAHCMMOPTHO-TEXHOJOIHYECCKHUX CPEACTB U UX TEXHOJIOTHYECKOI0 oﬁopyuonalmﬂ

ICK-1.2

IO MOUCKY U IIPOBEPKE HOBLIX uaen COBCPIHICHCTBOBaAHUSA aBTOMOOWMJIEH U TPAaKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEN U TPAKTOPOB..

CIIOCOOHOCTBIO MPOBOJAUTDL TEOPETUICCKHUE U IKCIICPUMECHTAJBHBIC HAYYHBIC HCCTICTOBaAHUS

CIOCOOHOCTHIO MCIO0JIb30BATh NPUKJIAHbIE IPOrPaMMBbI pacyeTra y3J10B, arperaToB u

Kputepun onennBanus

IToxa3sareJsn

2 3 4 5
3HATH: OO6yuarommiics Obyuarommiics Obyuarommiics Obyuaromnmiics
HalpaBJICHNA JIEMOHCTPUPYET IIOJIHOE JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
pasBuTHA OTCYTCTBHE WUIIN HETIOJIHbIC 3HAHUSA YaCTUYHbBIEC 3HAHUS B TIOJIHBIE 3HAHUS B
BBIYHCIIUTCIIBHBIX HEI0CTAaTOYHOE COOTBETCTBHUE HaIpaBJICHU! pa3BUTHS 001acTH HanpaBICHUH o0macTu
METOZOB B 3HaHUU HanpaBJICHUI BBIYKMCIIUTEIBHBIX pasBuTus HalpaBJIeHUN
MEXaHHMKE 1 pa3BUTHUSA BBIUUCIUTEIBHBIX METOAO0B B MEXAHUKE U BBIYMCIIUTEIBHBIX METOJIOB | Pa3sBUTUSA
s dexTHBHBIC METOJIOB B MEXaHHUKE U 3¢ PEKTUBHBIX B MEXaHHMKE U BBIYUCIIUTEIBHBIX
BBIMMCIINTEILHBIC 3¢ heKTUBHBIX BBIYUCITUTEIHHBIX 3¢ EeKTHBHBIX METOJIOB B
aJIT'OPHUTMEL, BBIYHCIUTEIBHBIX aJIr'OPUTMOB, BBIYMCIIUTENBHBIX MEXaHUKe U
HPUMEHACMBIC B aJrOPUTMOB, IPUMEHAEMBIX B | IIPUMEHSEMBIX B aJIrOPUTMOB, ¢ dexTrBHEIE
COBPEMEHHOM COBPEMEHHOM ITPOTrpaMMHOM COBPEMEHHOM MIPUMEHSEMBIX B BBIYUCIIUTENIbHBIX
NIpOTPaMMHOM obecredeHnn ISl pEIICHHUs NPOrpaMMHOM COBPEMEHHOM aJTOPUTMOB,
obecrieueHnH i MIPUKJIAJHBIX 3a/1a4 aHAJIN3a o0ecTIie4eHNH IS IIPOrPaMMHOM MIPUMEHSAEMBIX B

peleHus

MIPUKJIAIHBIX 3a/1a4

aHanu3a
HarpsHKeHHO
JeopMUpPOBAHHOT
0 Y TEIIOBOTO
COCTOSIHUH
KOHCTPYKLHUH

HAarpsHKeHHO
Je(OPMHUPOBAHHOTO U
TETIJIOBOT'O COCTOSTHUH
KOHCTPYKLMIT aBTOMOOMIIEH 1
TPaKTOPOB.

pemeHus MPUKJIATHBIX
3aJa4 aHaIu3a
HAMPSKEHHO
Je(opMHUPOBaHHOTO H
TEIIOBOTO COCTOSHUM
KOHCTPYKIUI
aBTOMOOWMIIEH 1

TpakTopoB. JlomyckaroTcs
3HAYUTCIIbHBIC OH_H/I6KI/I,

o0ecriedeHnN IS peIIeHHS
MIPUKIIaAHBIX 33724
aHaJIM3a HANPSHKEHHO
ne(opMHUpOBaHHOTO H
TETIJIOBOTO COCTOSTHUH
KOHCTPYKIUH
aBTOMOOWIIEH 1
TPaKTOPOB., HO
JIOITyCKAIOTCS

COBPEMEHHOM
MPOTPaMMHOM
o0ecIieueHuu I
peteHus
MPUKIIaTHBIX
3a/1a4 aHaau3a
HaIpsHKEHHO
nedopMHpPOBaHH
Oro0 U TEIMIOBOr0




aBTOMOOWIEH 1 TIPOSIBIIAETCS HE3HAYNTENIbHBIC OMMMOKH, | COCTOSHHUI
TPaKTOPOB. HEJ0CTaTOYHOCTb 3HAHUN, | HETOYHOCTH, 3aTPYAHEHUSI | KOHCTPYKLHH
10 psAy MOKa3aTesei, NIpY AaHAJTTUTUYECKUX aBTOMOOWIIEH 1
oOyyatomuiics onepauusx. TPaKTOpOB,
UCTIBITHIBAET CBO0O/IHO
3HAYUTEIIBHBIC OIlEpUpPYET
3aTpyIHEHUS IIPU npuodpe-
OIIEpUPOBAHUU 3HAHUSIMU TEHHBIMHU
TIpU UX NIEPEHOCE Ha 3HAHUSAMM.
HOBBIE CUTyalluH.
yMeThb: OOyuaromuiicst He yMeeT Win OOyyaromuiicst OOyyaromuiics OOyyaromuiics
HCIIOJIB30BATH B HEZIOCTATOYHOU CTECIICHU JIEMOHCTPHUPYET HEMOJIHOE | AEMOHCTPHUPYET YaCTHYHOE | JEMOHCTPHPYET
COBPEMCHHOC yMeer: COOTBETCTBHE COOTBETCTBHE CIEAYIONUX | TIONHOE
TPOrpamMMHOe HCIIOJIB30BaTh COBPEMEHHOE CIIEYIOIINX YMEHUH: YMEHUI: COOTBETCTBHE
obecrieueHue Juis
PacueTHOro pOoTpaMMHOE 00ecTIedeHIE cneny}(v)nmx
aHaIM3a JUIS pACYETHOTO aHAIN3a HCIIOIb30BATh HCIIOIb30BATh YMEHHU:
HAIPSKEHHO HaIpsKEHHO COBPEMEHHOE COBpPEMEHHOE
nedopMupoBaHHOT nedopMupoBaHHOTO U porpaMMHOC MIpOrpaMMHOC HCIIO0JIb30BaTh
O MTCIIIOBOTO | TerIoBOro COCTOSIHMM JeTaneii | obecneyenue st obecrieyeHue st COBPEMCHHOE
COCTOAHMM ACTANCH |y v3510p apTOMOGHIIEH 1 pac4yeTHOroO aHalInu3a pac4yeTHOroO aHaInu3a IIPOrPaMMHOE
I:B}s)ﬁ)%nneﬁ u TPaKTOpOB. HaIPSKEHHO HaIPSKEHHO obecrieueHue st
TPaKTOPOB. Jne(pOPMHUPOBAHHOTO U J1e(pOPMHUPOBAHHOTO U pacdyeTHOro
TETUIOBOTO COCTOSTHUM TEIJIOBOTO COCTOSTHUM aHanu3a
JeTane ¥ y3JIoB JeTanel ¥ y3JIoB HAaIPS)KEHHO
aBTOMOOWMIICH 1 aBTOMOOWIICH U TPaKTOpPOB. | AehOpMUPOBAHH
TPaKTOPOB. Or0 U TEIUIOBOTO
‘YMeHuUs1 0CBOEHBI, HO COCTOSIHUI
Honyckatorest JIOTIyCKA0TCS JleTajiei 1 y3JioB
3HAYUTEIbHbIE OIINOKH, HEe3HAYUTEIbHBIC OMNOKH, | aBTOMOOMIEH 1
IIPOSIBIISETCS HETOYHOCTH, 3aTPYAHEHUS | TPAKTOPOB.
HEJ0CTaTOYHOCTh IIpY [IEPEHOCE YMEHUN Ha
BJIQJICHUSI HABBIKAMU TIO HOBBIE, HECTAH/IapPTHEIE CgobonHO
pAny mokazaTenen, CHTYyaluH. onepupyer
OO0yuarommiics pHOOPETEHHBIM
HCIIBITBIBAET W YMEHUSAMH,
3HA4YUTEJIbHbBIE TIPUMEHSIET UX B
3aTpyAHEHUS IIPU CHATyalUsX
IIPUMEHEHUHU HaBbIKOB B HOBBILICHHON
HOBBIX CUTYyallUsIX. CJI0KHOCTH.
BJIA/IETh: OOyuJaromnimiicsi He BIaIeeT OOyuarommiics He B OO0yJarommiicss 9acTHIHO OO6yuJaromimiics B
HaBbIKaMH1 WIN B HEJOCTATOYHOM MOJIHOM Mepe BiaJieeT BlIaJceT HaBbIKaMH MOJIHOM 00BEME
HUCIOJIb30BaAHUSA CTECIECHM BJIAAECCT HaBbIKAMU HaBbIKaMU HCITOJIb30BAaHUs OJTHOM 13 BJIAACET
OJTHOM U3 HCIIOJIb30BAaHUS OJTHOM U3 HMCIIOIB30BAaHUS OJTHOU U3 COBPEMEHHBIX HaBbIKAMHU
COBPCMCHHBIX COBPEMEHHBIX COBPEMEHHBIX BBIYMCIIUTENIBHBIX UCIOJIb30BaHUs
BBIIHCIINTCIIBHBIX BBIYUCJIMTEIIBHBIX IIPOrPaMM, BBIYMCJIMTEIbHBIX NIPOrpaMM, peallu3yrouiei OJIHOH U3
NIporpamm, peanu3yrolei MeTo/1 MpOTrpaMM, peaju3yrome | MeToJ KOHEUHbIX COBPEMEHHBIX
peanusyroreit KOHEYHBIX JIEMEHTOB, IS METOJl KOHEYHBIX 3JIEMEHTOB, JJIsl pacyeTa BBIYHCIIUTEIbHBIX
METOJ KOHCYHBIX pacueTa HaIpsUKEHHO 3JIEMEHTOB, JJIs1 pacyera HanpsH»KEHHO nporpamm,
SJIEMCHTOB, I nedopMUpOBaHHOTO U HaIpsHKSHHO ne(opMHUpOBaHHOTO H peanusyromeit

pacyera
HaPpsI’KEHHO

TEIJIOBOTO COCTOSIHUM AeTaliei

Je(opMHUPOBaHHOTO H
TEIIOBOTO COCTOSHUM

TEIJIOBOTO COCTOSHUH
JieTane u y3inoB

METOA KOHCYHBIX
QJICMCHTOB, IJIA
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nehopMHpPOBaAaHHOT
0 U TEILUIOBOTO
COCTOSIHUH AeTajieit
U y3JI0B
aBTOMOOMIIEH U
TPaKTOPOB .

1 y3JIOB aBTOMOOWIIEH 1
TPaKTOPOB .

JieTaiei 1 y3JioB
aBTOMOOHIICH U
TPAKTOPOB .

Jonyckatorcest
3HAYUTEJbHBIC OIINOKH,
MIPOSIBIISIETCS
HEeI0CTaTOYHOCTb
BJIA/ICHUS HABBIKAMH TIO
pAy MoKazaTenen,
OObyuarommiics
HCTIBITHIBACT
3HAYUTENbHBIC
3aTpyAHEHUs NIPU
MIPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIlHsX.

aBTOMOOWJICH ¥ TPAKTOPOB

HaBwixu ocBOEHBI, HO
JIOTTYCKaI0TCA
HE3HAYHUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYTHEHHS
MIPH IEPEHOCE YMEHUIA Ha
HOBBIE, HECTAHIAPTHHIE
CUTYAaIHH.

pacueta
HAINpsKEHHO
nepopMHpPOBaHH
OT'0 U TEIUIOBOTO
COCTOSIHU I
JleTajel u y310B
aBTOMOOMIIEH 1
TPaKTOPOB .
CsobomHO
TIPUMEHSIET
MOJIy4E€HHbIE
HaBBIKH B
CUTYaLUsAX
MOBBIIICHHOM
CJIO’)KHOCTH.

IIK-6 cnoco0HOCTHIO HCI0JIBL30BATH MPUKJIATHbIE TPOrPAMMBI PacyeTa y3J10B, aTPeraToB U CHCTEM
TPAHCIOPTHO-TEXHOJOTHYECKHUX CPEICTB U UX TEXHOJIOTHYeCKOro 000py10BaHUs

MCK-1.2

110 MOMCKY U NMPOBEePKe HOBBIX H/1eH COBEPIICHCTBOBAHUSA ABTOMOOWIIel H TPAKTOPOB.

IICK-1.5

CHCTEM AaBTOMOOMJIE U TPAKTOPOB.

CIIOCOOHOCTBIO NMPOBOJAUTDH TEOPETUIECCKUEC U IKCIIEPUMECHTAJIbHBIC HAYIHBIC HCCJICT0BAHUA

CIOCOOHOCTHI0 MCIO0JIb30BATH MPUKJIAHbIE POrPaMMbI pacyeTa y3J0B, arperaToB u

Kpurepun oueHnnBanust

IToxa3aresn

2 3 4 5
3HATH: OO6yuatommiics Obyuarommiics Obyuarommiics Obyuaronmiics
BO3MOXXHOCTH JIEMOHCTPUPYET MOITHOE JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
COBPEMCHHOTO OTCYTCTBUE 3HAaHUH WU HETIOIHBIE 3HAHUS B YaCTUYHbIC 3HAHUS B TIOJIHBIC 3HaHUS B
HpOrpaMMHOT0 HEZ0CTaTOYHOE COOTBETCTBUE 00J1acTH BO3MOXKHOCTEH obslactu obmacTu
obecrieyeHus 3HaHUH B 001aCTH: COBPEMEHHOI'0 BO3MOXHOCTEHN BO3MOXHOCTEHN
METOZ1a KOHCYHBIX BO3MOXXHOCTE COBPEMEHHOI'O | IPOrPaMMHOT0 COBPEMECHHOI'O COBPEMEHHOI'O
SJIEMCHTOB JUIA MPOTPAMMHOTO 00eCTICUCHHUS o0ecIiedeHns1 MeTo1a pOrpaMMHOTO OpOrpaMMHOTO
peHICHHA METO/a KOHEYHBIX JJIEMEHTOB KOHEYHBIX JJIEMEHTOB o0ecriedeHns MeTo1a obecriedeHns
HWHXXCHCPHBIX 3a/1a1 | nuisi pelieHus] MHKEHEPHBIX JUIsl peleHus KOHEYHBIX DJIEMEHTOB s | METOoJa
1Ipu IPOU3BOACTBE, | 3amad MpU NPOU3BOACTBE, WH)XEHEPHBIX 3a/1a4 IIPU pelLIeHUs] HH)KEHEPHBIX KOHEYHBIX

MOJIEPHU3ALIUHU U
pEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHUECKHUX
CpPE/ICTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS U
KOMIUIEKCOB Ha X
6aze.

MO)IepHI/ISaI_[I/II/I nu peMOHTe
TPAHCIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS W KOMILICKCOB
Ha ux 0aze.

MPOU3BOJICTBE,
MOJCPHHU3AIIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTHUECKHUX
CPEJICTB, X
TEXHOJIOTHYECKOTO
000pyI0BaHUS U
KOMITJIEKCOB Ha X 0aze.

Honyckatorcst
3HAYUTCIIbHBIC OH_H/I6KI/I,
TIPOABIACTCA
HEJI0CTaTOYHOCTh 3HAHUH,

3aj1a4 TIPH MIPOU3BOJICTBE,
MOJCpHU3AIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB,
UX TEXHOJIOTHIECKOTO
000pyI0BaHUS H
KOMIUIEKCOB Ha uX 0a3se, HO
JIOTTYCKAFOTCSI
HE3HAYUTCIIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYJHEHUS
IpyU aHATTMUTUICCKUX
orepausXx.

JJIEMEHTOB ISt
peuenus
HMH)XEHEPHBIX
3a1a4 npu
MPOU3BOJICTBE,
MOJICPHHU3AIUH U
peMoHTe
TPaHCIOPTHO-
TEXHOJIOTUYCCKHU
X CpEACTB, UX
TEXHOJIOTUYCCKOT
0 000pyIOBaHHS
¥ KOMITJICKCOB Ha
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10 psiAy MoKa3aTesei,

nx Oase,

oOyJatomuics CBOOOIHO

HCIBITBIBAET orepupyer

3HAYUTEIIBHBIC npuobpe-

3aTpyIHEHUS IIPU TEHHBIMH

OIIEpUPOBAHUU 3HAHUAMU 3HAHUAMH.

IIPY UX IIEPEHOCE Ha

HOBBIE CUTYaLlUU.
yMeTh: OOyuaromuiicst He yMeeT Win OOyyaromuiicst OOyyaromuiics OOyyarommiics
NOIB30BATHCA B HEZIOCTATOYHOU CTEIICHU JIEMOHCTPUPYET HEMOJIHOE | AEMOHCTPHUPYET YaCTHYHOE | JEMOHCTPHPYET
BO3MOXKHOCTsIMY, yYMEeT: COOTBETCTBHUE COOTBETCTBHUE CIEAYIOIMUX | IOJIHOE
HIPENOCTABIAEMBIM | 1101b30BATHCS CIIEAYIOIMINX YMEHHUI: YMEHHUI: COOTBETCTBHE
1 COBPCMCHHBIM BO3MOKHOCTSIMU, CIIEYIOIINX
IIpOrpaMMHBIM MPEOCTABIIAEMBIMU MOJIb30BATHCS MTOJTF30BATHCS YMEHUH:
obecrieuecHreM COBPEMEHHBIM ITPOTPaMMHBIM BO3MOKHOCTSIMH, BO3MO>KHOCTSIMH,
METOAa KOHCYHBIX o0ecIieueHEM METOIA NPEIOCTABISAEMBIMU MIPEIOCTABISIEMbIMU M0JIb30BaThCS
SJIEMCHTOB [ KOHEUYHBIX 3JICMEHTOB JJIst COBPEMCHHBIM COBPEMCHHBIM BO3MOXKHOCTSIMU,
HIPOBEICHUA [IPOBEACHUA TEOPETUUECKUX NIPOrpaMMHBIM IIPOrpaMMHBIM MIPEAOCTABIIAEMBI
TCOPETUICCKUX Hay4HbIX UCCJIEI0BAHUN NpU obecrieueHueM METoa obecrieueHueM METoa MU COBPEMEHHBIM
Hay4qHBIX pELIEHUN UHXXCHEPHBIX 3a/1a4, | KOHEYHBIX JJIEMEHTOB [JI | KOHEYHBIX 3JIEMEHTOB IJIs IIPOrpaMMHBIM
HMCCTICJIOBAHUMI IPH | BO3HMKAIOMIMX MPH MIPOBEAEHHUSA MPOBEAEHUSA obecrieueHrEM
pemeHnn IIPOU3BOJCTBE, MOJACPHU3ALUN | TCOPCTHYECKUX HAYUYHBIX | TEOPETUYECKMX Hay4YHBIX MeToja
HHIKEHCPHBIX U PEMOHTE TPaHCIIOPTHO- HCCIIeOBaHUH NpU HCCIEeI0BAaHUI NpU KOHEYHBIX
3amad, TEXHOJIOTHYECKUX CPEICTB, UX | PELICHUH WHXKEHEPHBIX pELICHUH UHXXCHEPHBIX 3JIEMEHTOB JJIA
BO3HHUKAIOMHUX IIPH TEXHOJIOTUYIECKOTO 3aJ1a4, BOBHUKAKOIMX NpH | 3a7Ja4, BOBHUKAIOIMX MIpHU TIIPOBEIICHU
IIPOMU3BOICTEE, 000pyIOBaHUS U KOMIIJIEKCOB IIPOU3BO/JICTBE, IIPOU3BOJICTBE, TEOPETUYECKUX
MOACpHU3AINN Ha ux 0ase. MOJEPHU3ALUKA U PEMOHTE | MOAEPHU3ALUU U PEMOHTE Hay4HBIX
PEMOHTE TPAHCIIOPTHO- TPaHCIIOPTHO- uccae0BaHuM
TpaHCTIOPTHO- TEXHOJIOIMYECKUX TEXHOJIOIMYECKUX CPEJCTB, | IPU PELIEHUU
TEXHOJIOTMICCKHUX CPEIACTB, UX UX TEXHOJOTUYECKOTO WH)KEHEPHBIX
CPCACTB, UX TEXHOJIOTHYECKOTO 000pyIOBaHUS H 3aj1ay,
TCXHOJIOIMICCKOIo 000pyIOBaHUS H KOMIUIEKCOB Ha nX 0Oase. BO3HHUKAIOIIINX
0bopynoBaHus U KOMIIIIEKCOB Ha HX 0asze. 1pu
KOMILICKCOB Ha UX ‘YMeHns 0CBOEHEI, HO MPOU3BOJICTBE,

Oaze.

Homnyckarores
3HAYUTENIbHbIE OIINOKH,
HPOSIBIIETCS
HEJI0CTaTOYHOCTh
BJIaJICHUS HAaBBIKAMH 110
pAny Tokazaresnen,
OOyuarommiics
HCTIBITHIBACT
3HAYUTEIbHBIE
3aTpyJHEHUs IpU
MIPUMEHCHUY HABBIKOB B
HOBBIX CUTYaIHsX.

JIOITYCKal0TCA
HE3HAYMTEJIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHCHUS
IIpY [IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHJIAPTHHIC
CUTYaIlUH.

MOJICPHH3ALMU 1
peMoHTe
TPaHCIIOPTHO-
TEXHOJIOTUYECKH
X CPEZICTB, UX
TEXHOJIOTHYECKOT
0 00opyIOBaHUS
1 KOMIUIEKCOB Ha
nx 6aze.

CB000THO
omiepupyeT
pHOOPETEHHBIM
U YMCHHSMH,
NPUMEHSIET UX B
CUTYyAIHIX
MOBBIIICHHOK
CJI0HOCTH.
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BJIA/1eTh:
IpreMaMH

00pabOTKH JAaHHBIX
u 3¢ exTuBHEIMU
NTOPUTMaMH
UHTEPIIPETALUH
pe3yNbTaToB
KOMITBIOTEPHOTO
aHaM3a
HarnpsHKeHHO-
ne(OPMHUPOBAHHOT
0 U TETJIOBOTO
COCTOSIHUH AeTajieit
1 y3JI0B MaIllfH.

OO0yyaroniuiicst He BIaaeeT
WIN B HEJOCTATOYHOM
CTENEHH BIIaJIEET

npueMamu 00pabOTKU TaHHBIX

1 3¢ HEKTUBHBIMU

AJIrOPpUTMaMu UHTEPIIpETallun
PE3yJIabTaTOB KOMIIBIOTEPHOT' O

aHaJIM3a HaIlpsHKEHHO-
Ie(OPMHUPOBAHHOTO 1

TEIUIOBOT'O COCTOSIHUI JIeTanen

M yY3JIOB MalllnlH.

OO0yyarormumiics BlajeeT
HE B ITIOJIHOM Mepe
npueMamMu 00padoTKH
JaHHBIX U

3¢ PEeKTUBHBIMU
ITOPUTMaMH
HHTEPIIPETALUH
Ppe3yNbTaToB
KOMITBIOTEPHOTO aHAJIH3a
HaINpsDKEHHO-
neOopMHPOBAHHOTO 1
TEIIOBOTO COCTOSHUN
JeTanell ¥ y3J10B MAlluH.

Jonyckatorest
3HAYUTENbHBIC OIIHOKH,
TIPOSIBJIIETCS
HEJIOCTaTOYHOCTh
BJIaJICHHS HABBIKAMU 110
pAmy ToKa3aTelnei,
OObyuarommiics
HCIIBITHIBACT
3HAYHMTEIILHBIC
3aTpyIHEHUS TIPU
MIPUMEHEHUH HABHIKOB B
HOBBIX CUTYaIUsIX.

OO6yyJaromuiicss 4aCTHIHO
BIafeeT

npueMamMu 00paboTKH
JaHHBIX ¥ 9 PEKTUBHBIMU
ITOPUTMaMH
HHTEPIIPETALUH
pe3yibTaToB
KOMITBIOTEPHOTO aHaJIH3a
HaINpsDKeHHO-
neOopMHPOBAHHOTO 1
TEIJIOBOTO COCTOSIHUM
JeTajnell ¥ y3J10B MalluH.

Hagbiku ocBOEHBI, HO
JIOITyCKAIOTCS
HEe3HAYHUTEJIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHCHUS
IIpY [IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHIAPTHEIE
CUTYyallHH.

OO0yyaroniuiics B
TTOJTHOM 00beMe
BJageeT
npHeMaMu
00paboTKH
JAHHBIX U

3¢ PEeKTUBHBIMU
ITOPUTMaMHU
HHTEPIPeTaLuH
pe3yJbTaToB
KOMIIBIOTEPHOTO
aHAIN3a
HaIpsHKESHHO-
nedopmupoBaHH
OTO0 ¥ TEIIOBOTO
COCTOSIHUI
JleTaje u y310B
MalluH.

CobomHO
TIPUMEHSIET
MOJIy4E€HHbIE
HaBBIKH B
CUTYaIUAX
MOBBIIICHHOM
CIIOKHOCTH.

IIK-6 cnocoGHOCTHIO HCNOIb30BATH NPUKJIAAHbIE IPOrPaMMBbI pacyeTa y3J10B, arperaToB U CHCTeM
TPAHCHOPTHO-TEXHOJOTHYECKHX CPEJACTB H MX TEXHOJOTH4eCKOro 000py/A0BaHUA

MCK-1.2

IO MOUCKY U ITPOBEPKE HOBLIX uaeii COBECPUHICHCTBOBAHMSA aBTOMOOWMJIEH U TPaKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEH U TPAKTOPOB.

CIIOCOOHOCTBIO NMPOBOJAUTDL TECOPETUIECCKUEC U IKCIIEPUMECHTAJILHBIC HAYYHBIC UCCTICTIOBAHUA

CIIOCOOHOCTBLIO HCI0JIb30BATh NMpUKJIAAHBbIC IPOTrPaAaMMbI pacu€eTa y3J/ioB, arperatoB u

Kputepun ouennBanus

IToxazareJsn

2 3 4 5
3HATH: OO6yuarommiics Obyuarommiics Obyuarommiics Obyuaromnmiics
TEOPETHICCKUC JIEMOHCTPUPYET IIOJIHOE JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BOIIPOCHI OTCYTCTBHUE 3HAHUI WIIN HETIOJIHbIE 3HAHUS B YaCTUYHbIC 3HAHUS B MOJIHBIE 3HAHUS B
obecrieyeHus HEZ0CTAaTOYHOE COOTBETCTBUE 007acTH TEOPETHIECKHUX obnactu obnactu
HIPOYHOCTH 3HaHUH B 00acTH: BOIIPOCOB O0€eCIIeYeHUS TEOPETUYECKUX BOIPOCOB TEOPETUYECKUX
KOHCTPYKIHH, TEOPETUYECKUX BOIPOCOB MIPOYHOCTH KOHCTPYKIMH, | oOecrieueHHs: IPOYHOCTH BOIIPOCOB
CBA3aHHBIC C obecrieueHuns IPOYHOCTH CBSI3aHHBIE C PELIEHUEM KOHCTPYKIUH, CBSI3aHHBIE ¢ | oOecrieueHus
peHcHHEM KOHCTPYKLIUH, CBS3aHHBIE C po0IIeM ITPOU3BO/ICTBA, pernieHneM npooiiem MPOYHOCTH
npobiem pelieHneM npooeM MOJEPHU3aLUU U PEMOHTA | IIPOU3BOAICTBA, KOHCTPYKIIHUH,
IIPOMU3BO/CTBA, MPOU3BOJICTBA, MOJICPHHU3AIMH | aBTOMOOWIEH 1 MOJEPHHU3ALIMA U PEMOHTA | CBS3aHHEIE C

MOJICPHU3AIUH U
peMoHTa

Y pEeMOHTa aBTOMOOUJIeH 1
TPaKTOPOB.

TPaKTOPOB.

aBTOMOOWJIEH U TPAKTOPOB,
HO JIOITyCKAaOTCS

pelieHreM
npoosieM
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aBTOMOOMIIEH 1 Homyckarorcst HE3HAYNUTEINIbHbIC OMIMOKY, | IPOU3BOJCTBA,
TPAKTOPOB. 3HAYUTEIbHBIE OIINOKH, HETOYHOCTH, 3aTPyJHEHUS | MOJEPHHU3ALMU U
MIPOSIBISIETCS IIPH AaHATUTHYECKUX pEMOHTA
HE0CTaTOYHOCTh 3HAaHUIl, | omeparusx. aBTOMOOMIIEH 1
IO psiy MoKa3aTenel, TPaKTOPOB,
oOyyaromuics CBOOOTHO
HCIIBITHIBAET onepupyer
3HAaYUTENbHBIE npuodpe-
3aTpyAHEHUS MIPH TE€HHBIMH
ONEPUPOBAHUH 3HAHUSIMH 3HAHUSAMH.
IIPH UX IIEpEHOCE Ha
HOBBIE CUTYaIUH.
yMeThb: OOyuaromuiicst He yMeeT WIn OOyu4arommiicst Obyuarommiics Obyuarommiics
BBINIOJIHAT aHAJIM3 | B HEIOCTATOYHOM CTENEHU JEMOHCTPHUPYET HEIMOIHOE | AEMOHCTPUPYET YACTUYHOE | INEMOHCTPHUPYET
HalpAXCHHO yMeEeT: COOTBETCTBHE COOTBETCTBHE CIEAYIONINX | TOJHOE
Ae(OPMUPOBAHHOT | BRLIMOMHATH AHAJH3 CIIEAYIOMINX YMEHHUI: YMEHUI: COOTBETCTBUE
O COCTOSHMSA HaIpsKEHHO CIIEYIOIIUX
AeTasIei U y3II0B nedopmupoBaHHOTO BBINOIHATD aHAJIU3 BBITIOJIHATH aHAJIU3 YMEHUM:
aBTOMOOWMIICH 1 COCTOSIHUS IeTajley U y3J10B HaIPsHKEHHO HaIpPsKEHHO
TPaKTOpOB IIpU aBTOMOOWJICH U TPaKTOPOB ne(pOpMHUPOBAHHOTO ne(pOpPMHUPOBAHHOTO BBIIOJIHSATH
TNOMCKE BApHAHTOB IIpY [IOUCKE BaPUAHTOB U COCTOSIHMS IeTaneH u COCTOSIHMS JeTaney u aHaIu3
A KOMIIPOMHUCCHBIX | KOMIIPOMHUCCHBIX pEUICHUMN y3JI0B aBTOMOOWMIIEH 1 y3JI0B aBTOMOOMIIEH 1 HaIpsKEHHO
pelIeHHii IpobieM | mpo6ieM UX MPOU3BOACTBA, TPaKTOPOB IIPH IIOMCKE TPaKTOPOB IIPH IIONUCKE nepopMHpPOBaHH

UX MPOU3BOJICTBA,
MOJICPHH3AIMN
peMoHTa
aBTOMOOMIIEH U
TPaKTOPOB.

MOJICPHU3AIMN B PEMOHTA
aBTOMOOWIICH 1 TPAKTOPOB.

BapHaHTOB U
KOMIPOMHUCCHBIX
pemIeHuit mpodiem ux
TIPOU3BOJICTBA,
MO]IepHI/ISaHI/II/I u peMOHTa
aBTOMOOMIIEN U
TPaKTOPOB.

Honyckatorcst
3HAYUTEIIbHBIC OITHOKH,
TIPOSIBISIETCS
HEIOCTaTOYHOCTh
BIIAJICHUS HABBIKAMH TIO
pAmy TOoKa3aTelnei,
OOyuaronmiics
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyJAHEHU [IPpU
IMPUMCHCHUHN HABBIKOB B
HOBBIX CUTYaIIHsIX.

BapHaHTOB U
KOMIIPOMHCCHBIX PEIICHUN
mpobieM ux
MIPOU3BOJICTBA,
MOJICpPHU3AIMH U PEMOHTA
aBTOMOOMIIEH U TPAKTOPOB.

‘YMeHust OCBOEHBI, HO
JIOTTYCKalOTCS
HE3HAYUTEJIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYyTHCHHUS
IIpH TIepeHOCe YMEHHN Ha
HOBBIC, HECTaHIAPTHEIC
CUTYAIIHH.

Or'0 COCTOSIHHUS
JieTanei u y3ioB
aBTOMOOMIIEH U
TPaKTOPOB IIPH
MTOMCKE
BapHaHTOB U
KOMITPOMHUCCHBIX
peleHui
mpobsieM ux
MIPOU3BOJICTBA,
MOJICpPHHU3AINH U
peMoHTa
aBTOMOOMIIEH U
TPaKTOPOB.

CBoboHO
oTepupyeT
pHOOPETEHHBIM
1 YMEHUSIMH,
TIPUMEHSIET UX B
CUTYaLUsX
MOBBIIICHHOK
CJIO’)KHOCTH.
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BJAaJd€Th:
HaBbIKaMH

MIPUMEHCHUS
METOJIOB
BBIYHCIIUTCILHON
MEXaHHUKHU IS
pacueTa
HATIPSKCHHO
neopMUpOBaHHOT
0 COCTOSIHHS
JleTaJIel U y3J10B
aBTOMOOMIICH 1
TPaKTOPOB.

OO0yyaroniuiicst He BIaaeeT
WIN B HEJOCTATOYHOM
CTEIICHH BIIaJICeT
HaBBIKAMU MPUMCHCHUS
METO/IOB BBIYUCIUTEIbHOM
MEXaHUKHU IS pacdera
HANPSHKEHHO
Je(OPMHUPOBAHHOTO
COCTOSIHUS I€TaJIeH U y3710B
aBTOMOOWIICH B TPaKTOPOB.

OO0yyarormumiics BlajeeT
HE B ITIOJIHOM Mepe
HaBBIKAMH TIPUMEHEHUS
METO/IOB
BBIUHCITUTEIILHON
MEXaHUKHU JUIS pacyera
HATIPSKCHHO
ne(pOpMHUPOBAHHOTO
COCTOSIHUS I€Tajel U
Y3JI0B aBTOMOOWMIICH 1
TPaKTOPOB.

Homnyckarores
3HAYUTEIIBHBIC OITUOKH,
MIPOSBIISIETCS
HEJI0CTaTOYHOCTh
BJIaACHUS HABBIKAMHU I10
pAny ToKazaresnen,
OObyuarommiics
HCTIBITHIBACT
3HAYUTENbHBIC
3aTpYAHCHUS MIPH
MIPUMEHCHUN HABBIKOB B
HOBBIX CUTyallUAX.

OO6yyJaromuiicss 4aCTHIHO
BJIaJICET

HABBIKAMH TIPUMEHEHUS
METO/IOB BBIUHCIUTEIbHOM
MEXaHUKHU JUI pacdyera
HATIPSKCHHO
ne(pOpPMHUPOBAHHOTO
COCTOSIHUS ICTaJICH U
Y3JI0B aBTOMOOMIIEH 1
TPaKTOPOB.

HaBwixu ocBOEHBI, HO
JIOITyCKAIOTCS
HE3HAYHUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYTHEHHS
MIPH IEPEHOCE YMEHUI Ha
HOBBEIC, HCCTaHZ[apTHI)Ie
CUTYyalluu.

OO0yyaroniuiics B
MOJIHOM 00BbeMe
BJIaJICeT
HaBBIKAMHU
MPUMCHCHHUS
METO/I0B
BBIYHCITUTEILHOM
MEXaHMKU IS
pacuera
HATIPSHKCHHO
nepopMHpPOBaHH
OT'0 COCTOSIHHUS
JieTanei 1 y3ioB
aBTOMOOHIIEH U
TPaKTOPOB.

CB0060IHO
TPUMEHSICT
TTOTyYCHHEIC
HaBBIKU B
CUTYaIHsIX
TOBBIIICHHOK
CJI03KHOCTH.

15




[[Txabl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAA U UX OTIMCAHHUE:!

®opMa IPOMEKYTOYHOM AaTTECTAUM: 3a4eT.

[TpomexxyTOuHO-3a0uHas aTTecTanusi oOydammuxcs B (Gopme 3adyeTa MPOBOAUTCS IO pe3yjbTaTaM BBIMOJHEHUS BCEX
BUJIOB Y4eOHOU pabOThl, TPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM MO JAAHHOW AMCHUIUIMHE (MOJIYIIO), IPH 3TOM YUUTHIBAIOTCS
pe3ynbTaThl TEKYILIEro KOHTPOJIs YCIEBAeMOCTH B TedyeHHe cemecTpa. OleHKa CTENEeHH TOCTIXKEHHS OO0ydYaromuMUCS
IUTAHUPYEMBIX pEe3yJIbTaTOB OOy4YeHHUS MO AUCIUIUIMHE (MOJYJI0) MPOBOAMTCS IpernojaBaresieM, BEIyIIUM 3aHATHUS TI0
JTUCHUIUIMHE (MOJYJI0) METOJAOM SKCHEpTHOM olleHKHU. [lo uTtoram mpomeXyTOYHOM arTrecTaluu Mo AUCHUILUINHE (MOIYIIO)
BBICTABIIACTCS OLICHKA «3aYTECHO» WJIN «HE 3aU4TCHOY.

K mnpomexyToyHo#l aTTecTaliMy AOMYCKAaIOTCS TOJIBKO CTYJIECHTHI, BBIMOJHUBIINE BCE BHUABI Y4eOHON pabOTHI,
peayCMOTPEHHBIE pabouelt mporpaMMoit Mo TUCHUIUIMHE «MeTo1 KOHEUHBIX 3JIEMEHTOBY: MPOIUIH IPOMEKYTOUHBIA KOHTPOJIb.

Ixana
OLICHUBAHUSA

Onucanue

3auTreHo

BrinosHeHsl Bce BUBI y‘I€6HOI7I pa6OTBI, NpeayCMOTPCHHBIC y‘IeﬁHHM
IJIaHOM

CTyneHT JEMOHCTPUPYET COOTBETCTBME 3HAHWM, YMEHHI, HaBBIKOB
NPUBEJCHHBIM B Ta0JMIaX MOKa3aTelnel, onepupyer NpuOOpEeTCHHBIMU
3HAHUSAMH, YMEHHUSIMHU, HaBbIKAMH, MPUMEHSET HUX B CHUTYaIUsIX
MOBBIIEHHOW  CJIOXHOCTH. [Ipm 3ToM MoOryT OBITH JOMYILEHBI
HE3HAYUTENIbHbIE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUS  IpH
AQHAIUTUYECKUX Olepalusx, MepeHoce 3HAaHWW U YMEHUH Ha HOBBIE,
HECTaH/IapTHBIE CUTYyalluu

50041
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oOydaromuiicss JAEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHHIA,
YMEHUH, HaBBIKOB MO npenMery. HaBblku OCBOEHBI, HO JIOIYCKAarOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUS TNPU TEPEeHOCe
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU

nJIn

oOydaromuiicss JeMOHCTPUPYET 3HAUUTENbHBIE OLIMOKH, TPOSBIISIET
HEJOCTAaTOYHOCTh 3HAHWI, yMEHUW U BJIAJCHUS HaBBIKAMH IIO
HECKOJIbKUM  TeMaM  mpeamera.  OOydaromuiics  UCHBITHIBACT
3HAUUTENbHBIE 3aTPyJHEHUS NMPU MPUMEHEHWHW YMEHUN U HABHIKOB B
HOBBIX CUTYyaIUsX.

He 3auteno

He Bemmonnen oauH wnu  Oojee  BHAOB  y4yeOHOM  paboThI,
MPEyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

CTyneHT JIeMOHCTPHUPYET HEIMOJIHOE COOTBETCTBHE 3HAHWM, YMEHH,
HAaBBHIKOB TMPUBEJIEHHBIM B TaOJIWIAX IOKa3aTelel, JOMmyCcKaroTCs
3HAUYUTENbHBIE OUIMOKU, MPOSBISETCS OTCYTCTBHE 3HAHUM, yMEHH,
HABBIKOB IO DSy TOKa3aTesiei, CTYICHT HCIBITHIBAET 3HAYUTEIbHBIC
3aTpyHEHHUs] TPU ONEPUPOBAHMU 3HAHUSMU U YMEHUSIMH TpPH HX
MIEPEHOCE Ha HOBBIE CUTYAIIHH.

@DOH/IbI OLIEHOYHBIX CPEJCTB MPEACTABICHBI B IPUIIOKEHUU 4 K paboyeil mporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 00ecnieueHne JUCHUIINHBI.

a) OCHOBHAas JiUTeparypa:
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1. IIpucexkun, B.JI. OcHOBBI MeTO/Ia KOHEYHBIX AJIEMEHTOB B MexaHuke nedopmupyembix ten / B.JI. Tlpucexun, I'.H.
Pacropryes ; MUHUCTEPCTBO HAYKU W BBICIHEI'O OBPA3OBAHUA Poccuiickoit ®denepannu, HoBocubupckuii
rocyapcTBeHHbIA TexHuueckuit yuusepcuret. — HoBocubupck : HI'TVY, 2009. — 240 c.: tabn., ui. — (Yueonuku HI'TY).

URL.: http://biblioclub.ru/index.php?page=book&id=436040

2. Mumenkos, I'.B. MeToJ KOHEYHBIX 3JIEMEHTOB B KypCE COIPOTHUBIICHHS] MaTepuaioB [DNEKTPOHHBIN pecypc] : yueo.
nocobue / I'.B. Mumenkos, F0.H. Camorusn, B.I1. YUupkoB. — DnekTpoH. naH. — Mocksa : ®usmarnur, 2015. — 472 ¢. —
Pexxum nocrtyna: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEILHAS JIUTepaTypa:

1. KotoBuu, A.B. Pemenue 3amad Teopuu ynpyrocTd METOJOM KOHEUHBIX 3JIEMEHTOB [DJEKTPOHHBIA pecypc]: yueo.
nocobue / A.B. Korosuu, 1.B. CrankeBud. — DiekTpoH. n1adH. — MockBa: MI'TY um. H.D. baymana, 2012. — 106 ¢. — Pexum
noctymna: https://e.lanbook.com/book/52244.

2. XononoB, N.C. Pacuer miockux KOHCTpYKUuH MmetofgoMm KoHewyHoro snemeHTta / WM.C. Xonomnos, M.B. Jlocesa:
MUHUCTEPCTBO HAVYKNW W BBICHIETO OBPA3OBAHUA P®, deaepanpbHOoe TrocyaapcTBEHHOE OOKETHOE
o0OpasoBaresibHOE yUpeXJACHHE BBICIIET0 MpodeccruoHaabHOoro obpazoBanusi «CaMapCkuii TOCy/IapCTBEHHBIN apXUTEKTYPHO-

CTPOUTEIbHBIN YHUBEepcUTeT». — Camapa: CaMapCKuii TOCYIapCTBEHHBIN apXUTCKTYPHO-CTPOUTEIbHBIN yYHUBEepcuTeT, 2014, —
102 c. URL: http://biblioclub.ru/index.php?page=book&id=438328.

B) MPOrpaMMHOe o0ecrniedeHue U MHTEPHET-PeCyPChl:
[IporpammHoOe oOecrieueHue:
- YHUBCPCaJIbHAaA IIporpaMma METOJJja KOHCUYHBIX 3JICMCHTOB, ITPUMCHACMAA HA MPCANIPUATHAX MAILIMHOCTPOCHU S,
- YHHUBEpPCaibHas nporpamMma 3-D npOoeKTUpOBaHus, IPUMEHSEMAs HA IPEANPUITUAX MAITUHOCTPOCHUS;
- o(pucHOE MporpaMMHOE 0OecIIeUeHue.
HNHTEepHET-pecypChl HE NPENYCMOTPEHBI.

8. MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHue TN CIUNINHBI.
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KoMnbroTepHBIN KJ1acc: CTOJBL, CTYJIbs, MAPKEPHAsI 10CKA, KOMITBIOTEPHI, II0JIBECHON NPOEKTOP, HACTEHHBIN MPOECKIMOHHBIN
sKpaH. Pabouee mecTo npenopaBaresns: CToi, CTYJI.

Aynuropus Ui JEKIMOHHBIX U NIPAKTUYECKUX 3aHATHI 0011ero (oHAa, CTOJIbI yueOHbIE CO CKAMbSIMH, ayIMTOPHAs JOCKa.
Pabouee mecTo npemnogaBarens: CTod, CTYJ.

9.MeToanyecKkne peKOMEeHIAIUH IJIs1 CAMOCTOSATEIbHOH PadoThI CTYAEHTOB
3aauyaMu CaMOCTOSITENIbHON pabOThI CTYIEHTOB SBJISIFOTCS:
CucremaTu3anus 1 3aKperieHue MOTYyYCeHHBIX TEOPETUUSCKUX 3HAHUN U TIPAKTUYECKUX YMEHUH CTY/ICHTOB;
VYrny0OneHue u pacuimpeHne TeoOpeTHIeCKON MOTOTOBKHY;
dopmupoBaHUE YMEHHI UCTIOIB30BaTh HOPMATHUBHYIO, PABOBYIO, CIPABOYHYIO JOKYMEHTAIUIO U CIICIIHAILHYIO TUTEPATypy;
Pa3BuTre mno3HaBaTENbHBIX CHOCOOHOCTEW W AaKTHBHOCTH CTYIEHTOB, TBOPUYECKON HWHUIIMATHBBI, CAMOCTOSITENHLHOCTH,
OTBETCTBEHHOCTH U OPTaHM30BAHHOCTH;
Hcnonp3oBanne Matepuana, COOpaHHOTO U MOJYYEHHOTO B XO/I€ CAMOCTOSITENIbHBIX 3aHATUN Ha MPAKTUIECKUX 3aHATUAX, IPU
HAIMMCAaHUU KYPCOBBIX M BBITYCKHOM KBAIM(PUKAIUOHHON padoT, st 3(h(PEKTUBHON MOATOTOBKM K MTOTOBBIM 3adyeTaM U
HK3aMEHaM.

W3ydyeHne JUCHUIUIMHBL JOJDKHO CONPOBOXKAATbCSI HMHTEHCHMBHOM CaMOCTOATENbHOM pabOTOM  CTYJEHTOB C
PEKOMEHIOBAaHHBIMH TIPENOIABATEIIIMU JIUTEPATYPHBIMU MCTOYHHUKAMHU M C MaTepualiaMd, MOJYyYEHHBIMU Ha JICKIIMOHHBIX,
MPAKTUYECKUX 3aHATUSAX U JlabopaTopHbX padorax. CTyAeHT AOMKEH MOMHUTH, YTO HAYMHATH CAMOCTOSITEIIbHBIC 3aHSATHUS
CJIeyeT C IEPBOTO JHS U3YUYCHUS TUCITUTUTHHBI M IPOBOJIUTH X PEryNapHO. OueHb BaXKHO MPHUIIOKHUTH MAKCUMYM YCHIIMH, BOJIH,
YTOOBI 3aCTaBUTh ceOs1 pabOTATh C MOJTHON HATPY3KOH C TIEPBOTO JTHS.

Kaxxaplif CTyIeHT MOJDKEH caM IUIAHUPOBaTh CBOIO CAMOCTOSITENIbHYIO PaOOTy, MCXOMAS M3 CBOUX BO3MOXKHOCTEH W
IPUOPUTETOB. ITO CTUMYJIHMPYET BBINOJIHEHHE PabOThI, cO3aeT O0jiee CIOKONHYI0 OOCTAaHOBKY, YTO B MTOTE MOJOXKHUTEIHHO
CKa3bIBaeTCsl HA YCBOCHHH MaTepHara.

Ha ocHOBe wu3ydeHHs pPEKOMEHIOBAHHON JHTEpaTyphl Ie1ecoo0pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB,
TIOJIO’KEHUH M OTIpeIeICHHIA, TPeOYIOIMNX 3aTIOMUHAHNS U HEOOXOAMUMBIX JIJIsl OCBOCHHUSI Pa3/eioB AUCIUILTHHBIL.

JInst mnogoTBOpHOM pabOThl HEMAJOBAKHOE 3HAYEHHWE MMEET O0O0CTaHOBKA, opraHu3auus padbouero mecrta. HyxHo moOutbcs,
9TOOBI MECTO PadOTHI MO BO3MOXXHOCTH OBIIIO MOCTOSIHHBIM. PaboTa Ha MPHUBBIYHOM MECTE JeNaeT ee 0oJiee TUIOJOTBOPHOM.
[TpomyKTHBHOCTH PabOThI 3aBUCUT OT MPABWIBHOTO YepelOoBaHUs Tpyda U OTabixa. [l03TOMy KaXkible yac Wi JBa CIETyET
nenath, nepepsiB Ha 10-15 MuHyT. BBIXOMHBIE AHY JTydIlle TTOCBSTUTH aKTUBHOMY OTJIBIXY, 3aHSTHSIM CIIOPTOM, IMPOTYJIKAMHU Ha
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CBEXKEM BO3Ayxe W T.A. Jlake MepekifoueHHe C OJIHOTO BHJIa YMCTBEHHOW pa0OThI Ha JIPYroil MOXET CIYXUTh aKTUBHBIM
OTJIBIXOM.

Ocoboe MecTo ynaensercs KOHCYJIbTUPOBAHMIO, KakK OAHOW W3 (opM OOydeHHMs] U KOHTPOJIA CaMOCTOSITEIbHOM paOOoThI.
KoHcynbTupoBanue mpesamnosiaraeT o0coObIM  00pa3oM OpPraHM30BAaHHOE B3aUMOJICUCTBHE MEXKAY IpernojaBaTeieM-

KOHCYJIbTAHTOM M CTYACHTAMMU, HAIIPABJICHHOC Ha pa3pCUICHUC HpO6JI€M 1 BHECCHHE MO3UTHBHBIX U3MECHCHHUH B ACATCIIBHOCTD
CTYACHTOB.

9.1 MeTozmquKne YKa3aHnusd 110 BBINMOJJHCHHUIO " O(l)OpMJIeHI/IIO PaCY€THLIX 33IlaHI/Iﬁ o IMCIOMIIJIMHE «MeTOI[ KOHCYHBIX
3JIEMECHTOB»

9.1.1 TpeGoBanus K 0(p)OPMJICHHIO BHINIOJTHEHHBIX PACYETHBIX 3aIaHU I

e BrinojgHeHHoe PaCUCTHOC 3aaHNC JOJIKHO OBITH O(l)OpMJIeHO Ha JHCTax (bopMaTa A4 co CICAYIOIINMHU ITOJIAMM:

e Jleroe - 25 mm.
e Bepxuee - 15 mm.
e [IpaBoe - 15 wmwm.
e Hwxnee - 15 mm.

e BrinosHeHHOE pacueTHOE 3aJJaHKEe JOJDKHO UMETh TUTYJIbHBIN JUCT. [Ipumep odopmiieHHs] TUTYIBHOTO JIHCTa MOKa3aH B
MPUIIOKEHHH.

e BrinogHEHHOE pacyeTHOE 3aJJaHKUE JOJDKHO COJIEpKaTh CIEAYIOIINE pa3Jeibl:
e CopepxaHue.
e BaencHue.
® (OcHOBHas 4acTh.

e 3aKJIIOYEHUE.
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e (CHUCOK HUCIOJB30BAHHON JIUTEPATYpHI.
o [lpunoxeHus: (He SIBISAIOTCS 0O0S3aTENIbHOM YacThIO OTYETA).

e CrpaHuipl oTyYeTa JOJDKHBI OBITH TpoHyMepoBaHbl. HyMmepaiusi HauMHaeTcs co BTOpOM crTpaHulbl. Ha TuUTylbHOM
JUCTE HOMEp CTPAaHHULE HE MPOCTABISAETCS.

e B OCHOBHOI YacTH HaXOJSTCS BCE NMPOHYMEPOBAHHBIE TJaBbl, maparpadsl ¥ noamnaparpadsbl.
Hywmepamus maparpadgoB u moamaparpadgoB MpOU3BOIATCS CIACAYIOMUM 00pa3oM:
e [lepBas mudpa obo3HAYAET HOMEpP TJIABBHI.
e Bropas mudpa - mopsIKOBBI HOMep maparpada.

e Tperbst nudpa - MOPSAKOBBI HOMep moAmnaparpada.
Hanpumep, naparpad 2 u nomgnaparpad 5 maparpada 2 riaBbl 3:

e III Onucanue pacyeTHO cXeMbl
e 3.2 I'paHnuHbIE YCI0OBUA

e 3.2.5 I'paHuYHBbIE YCJIOBHUA 10 NEepeMellIEeHUSIM

HyMepanmsi puCyHKOB TIPOM3BOJUTCS CIICAYIONIUM OOpa3oM:
e [lepBas 1mudpa obo3HAYAET HOMEDP TJIABHIL.

e Bropas mudpa - MOpsSAKOBBII HOMEpP PUCYHKA B IJIaBe.

Hanpumep, pucyHOK B TJiaBe€ 3, UMCIOIIMN TOPSAKOBBIA HOMep 11:

e Puc.3.11. /ImanoroBoe OKHO BBOJIa MCXOJHBIX JaHHBIX
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Touka B KOHIIE Ha3BaHWA TJaBbl, maparpada, moamaparpada u pucyHka He cTaBUTCsS. Ha3BaHMe ri1aBbl MHUIIETCS
3arjJaBHBIMU MOJIY>KUpHbIMU OykBaMu. Ha3Banus naparpadoB u noanaparpadoB MUIITYTCS CTPOYHBIMH MOTYKUPHBIMU
OyKBaMHU, 3a UCKJIIOUEHHEM MepBOi OYKBBI, 3ariaBHoOM. [loamaparpadpl MOTYT OBITH BBIJIEICHBI KYpPCHBOM.

e Hymepanus HCIOIB30BAHHON JUTEPATyphl MPOU3BOJIUTCS JIMOO B an(aBUTHOM MOPSIKE, JIUOO MO Mepe CChIJIOK Ha HEE B

TEKCTE KypCOBOI pabOTHI.
[Ipumepsl opopMiieHUsT JTUTEPATYPHI.

Kaurnm:

e bunepman B.JI. — Teopust Mexanuueckux kosiebanuii. — M.: Boici. mkona, 1980. — 408 c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnaasbi:

e bopucos 10.C., bnarosemenckuit FO.H., [Imurpruenko C.C., [lankparoB H.M. Ananu3 npuMeHUMOCTH ypaBHEHHN U
uccienoBanne GopMbl KpuBOM ycTanoctu // 3aBoackas Jabopatopus. Jlmarnoctuka marepuanos, Nel10, 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 TpeGoBaHus K COIEP:KAHUIO Pa3/1eJIOB BbINOJHEHHbIX PACUETHBIX 3aaHUI

1. B coaep:kanum NODKHBI OBITH MpEACTaBICHBbl Ha3BaHUs BCeX IUIaB, maparpagoB W mnoanaparpadoB ¢ yKa3aHUEM
HOMEPOB HaYaJbHbIX CTPAHHII.

2. Bo BBegeHUM 000OCHOBBIBAETCS AKTYaJIbHOCTh M CTABUTCS II€JIb Pa0OThI, TNEPEUYUCIISIOTCS pelIaeMble 3aadd M J1aeTCs
KpaTKO€ CoJepKaHue Bcex rias. J[JIs1 KypCOBOro mpoeKTa, COAEPKAIIEr0 KOHKPETHBIE 3a1a4H, JA€TCsl MOCTAHOBKA 3a/1a4.
Teopernyeckas paboTa MOKET HOCUTh OMHCATENbHBIA WM METOAMYECKUI XapakTep.
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3. B ocHOBHOII yacTH MOAPOOHO OMUCHIBACTCS MOCIECIOBATEILHOCTh PEIICHUS 3aa4H.
Ipumepnwtii TUIaH OCHOBHOW 4aCTH

[TocranoBka 3anaun. CBeneHus 00 00bEKTE UCCIETOBAHUS U 00JACTH MAITMHOCTPOCHUSI.

Teopernyeckre OCHOBBI PELICHHS 33[a4H, UCIIOIb3yEMbIE aJTOPUTMBI.

Onucanue nporpaMMHOro 00ecrneyeHus

Hcxonnpie naHHbIE, ONMCAHUE PACUETHOU CXEMBI.

Xapakrepuctuku mogenu MKO. KonudecTBo 371€MEHTOB, Y37I0B, CTENIEHENH CBOOO/IBI.

OnucaHre TUIIOB KOHEYHBIX 3JIEMEHTOB.

WNupopmanins 00 ycnoBUsAX 3aKpeIICHUS U HATPYKEHMUSL.

[TocnenoBarenbHOCTh (GOPMUPOBAHUS MOJIENH cpeicTBaMu nporpammbl MKD, 0c0O€HHOCTH OATOTOBKU MOJIEIH.
WNupopmanius o npoiecce peieHus 3a1auu.

CBeneHus 0 KOMIIBIOTEPE, XapaKTepucTUKax nmporpamMmbl MKD (HazBaHue, Bepcus, BOZMOXKHOCTH ), HEOOXOTUMBIX
BBIUHUCJIUTEIBHBIX PECYPCAX, BPEMEHHU PEIICHUS.

AHaln3 pe3ynbTaTOB PACUETOB.

4. B 3akaroueHun AAaCTCs KpaTKasd OLCHKA M OCHOBHBIC BBIBOIBI BBITIOJTHEHHOM pa6OTbI.

5. B npuioxkenune BHIHOCUTCS MH(POPMAIIMOHHBIN MaTepuai, He TPEOYIOMU JAETATbHOTO PAaCCMOTPEHHUSI B OCHOBHOW YacTh
(Hanmpumep, TabIUIIBI, TpapuKU, PUCYHKH, TUCTUHTH IPOTPaMM U T.I1.)

9.1.3 TpeGoBaHusI K BbINOJIHEHUIO PACYETHBIX 3alaHUM
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1. PacueTHoe 3a1aHu€e JOKHO OBITH O(QOPMIIEHO COTIIACHO TPeOOBAHMSM YKA3aHHBIM BBIIIIE.
2. CopepxaHue pacue€THOrO 3a/1aHUs JOJDKHO COOTBETCTBOBATh NEPEUUCIIEHHBIM BbIIIE TPEOOBAHUSIM.
3. PacuerHoe 3amaHne JOMKHO OBITH CIOAHO 32 JABE HENENU J0 OKOHYAHMS CEMECTpa.

9. Meroauyeckne peKOMeHIAUMHU JIs1 TIpenoaaBaTeast

B3anmoneiicTBue mpenojgaBaTens CO CTyACHTAMH MOKHO Pa3/IelINTh HAa HECKOJBKO COCTaBILIOIIMX — JICKIMOHHBIE,
PaKTUYECKUE U TAOOPATOPHBIE 3aHATHUS U KOHCYJIbTHpOBaHUE. [[penogaBarens 10IKEH NOCIEI0BATENBHO BEIUUTATh CTYI€HTAM
pPAN JIEKIHM, B XOJI€ KOTOPBIX CIIEIYET COCPEIOTOYNTh BHUMAHHME HA KIFOYEBBIX MOMEHTAX KOHKPETHOTO TEOPETUYECKOTO
MaTepuana, a TaKkKe OpPraHu30BaTh MPOBENCHHUE MPAKTUYECKUX 3aHITHI TakUM 00pa3oM, YTOObl aKTMBU3UPOBATh MBIIICHUE
CTYJIEHTOB, CTHUMYJUPOBAaTh CaMOCTOSITEIbHOE H3BJICYEHUE MMM HEOOXOAMMOW HH(POPMALMH U3 PA3IHYHBIX HCTOYHUKOB,
CpPaBHUTEJIBHBIA AHAJIW3 METOJOB PEUICHUH, COMOCTABIICEHUE IOJIYYEHHBIX PE3yJIbTaTOB, (OPMYIMPOBKY M apryMEHTALUIO
COOCTBEHHBIX B3IJISIOB HA MHOTHE CIIOPHBIE TPOOIEMBI.

[lepen HauaaoM mpenoAaBaHus MPENOIaBaTEN0 HEOOXO0AUMO:

- U3Y4YUTh paboUyI0 IPOrpaMMy, LIEJIU U 3a/1a4il TUCIUIUINHBI;

- YETKO MPEACTaBIATh ce0e, KaKue 3HaHUS, YMEHUS U HaBBIKH JI0JKEH MPUOOPECTH CTY ICHT;
- IO3HAKOMUTCS C BUJAMU y4eOHOM paboThI;

- U3Y4YUTh COECPIKAHNUE PA3IEIIOB IUCIUIUINHBI.

B Xxozme 5eKIMOHHOTO 3aHATHS MPENoJaBaTeNb JOJDKEH Ha3BaThb TEMY, yueOHBbIE BOIPOCHI, O3HAKOMHUTH CTYAECHTOB C
IIEpEeYHEM OCHOBHOM U JTONIOJIHUTENBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BCTynuTeNnbHON 4YacTH JIEKIMM OOOCHOBAaTh MECTO M POJIb M3ydyaeMOW TeMbl B YU€OHOW NHUCLUMIUIMHE, PACKPBITH €€
npakThyeckoe 3HaueHue. Ecnu unraeTcss He mepBasi JIEKIHs, TO HEOOXOAMMO YBS3aTh €€ TeMY C NpeAblAylleld, He Hapyluas
JIOTUKH U3JI0KEHUS y4eOHOro Marepuana. JIeKiuio cieayer HauuHaTh, TONbKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYT TeX
BOIIPOCOB, KOTOPHIE B €€ X0/e OyAyT paCCMOTPEHBI.

B 0CHOBHO# YacTu JIEKIUH CIEAYyET PACKpPhIBATh COAEpKaHUE YUEOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTYIEHTOB
Ha OCHOBHBIX KaTEropusix, SBJICHUSX W TpPOIEeccax, OCOOCHHOCTSIX MX MpOTeKaHHs. PackphiBaTh CYIIHOCTh M COJEp:KaHUE
pa3IMYHBIX TOUEK 3PEHHS U HAyYHBIX ITOAX0/10B K O0BSICHEHHUIO TE€X WJIM UHBIX SIBJICHUHN U nporieccoB. CrieyeT apryMeHTHPOBAHO
000CHOBaTh COOCTBEHHYIO MO3HUIIMIO IO CIOPHBIM TEOpeTUYeCKUM BompocaMm. [IpuBonuTe npumepsl. 3amaBaTh MO XOAY
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U3JI0KEHHM S JIEKUMOHHOTO MaTepralia PUTOPUUYECKUE BOIIPOCH M CAMOMY JIaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3ALINH
MBICIIUTENIBHON JESITEIbHOCTH CTY/AECHTOB, NMOBBIIICHUIO MX BHUMAHUS U MHTEpPECa K MaTepually JIEKI[UH, €€ COJEp:KaHUIO.
[TpenogaBaTens MOKEH PYKOBOAUTH pabOTONW CTYAEHTOB N0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana, MMOoAYepKUBATh
HEOOXOJMMOCTh OTPAXKEHHS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN N3Y4aeMOM TeMbI, 0000 BBIJEISISI KATETOPUNHBIN arnmnapar.

B 3axnrounTtenbHON 4acTy JEKIUU HEOOXOAUMO C(HOPMYJINPOBATh OOIIME BBIBOBI I10 TEME, PACKPBIBAIOILIUE COACPIKAHUE
BCEX BONPOCOB, MOCTABJICHHBIX B JEKIUU. OOBABUTH IUIAH OYEPEIHOIO CEMUHAPCKOro WM JJADOPATOPHOIO 3aHSTHS, IaTh
KpaTKue pPEeKOMEHJALUU IO IMOATOTOBKE CTYJAEHTOB K CEMHMHApy WM JlabopaTopHOW padore. OnpeneauTb MECTO M BpeMs
KOHCYJIbTAIlMM CTYACHTaM, MOKEIaBIIMM BBICTYNUTh Ha CEMHHApe C JOKJIaJaMu U pedepaTamMu MO aKTyalbHBIM BOMpPOCAM
00Cy>K1aeMOU TEMBI.

Lenp mpakTUYECKUX M JIAOOPATOPHBIX 3aHATUN - 00ECIEYUTh KOHTPOJb YCBOCHHUS YYEOHOro maTepuana CTyJIECHTaMH,
pacuiMpeHre W yriayOJeHue 3HAaHUW, TOJYYEHHBIX MMM Ha JIEKUHUSIX UM B XOAE CaMOCTOSTENbHOW padoTel. I[loBblmieHue
3 ()EKTUBHOCTU NPAKTUUYECKUX 3aHATUN JOCTUTAETCS MOCPEICTBOM CO3JaHUS TBOPYECKOW OOCTAHOBKH, paclojararoiien
CTYJICHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IVISIIOB M CYXKJIEHUU IO OOCYXIAEMbIM BOIPOCAM, MKEIAHUIO y CTYIECHTOB
nopaboTaTh Yy JJOCKU IIPU PEIICHUU 3a]au.

[Tocne kaXxJ10ro JEKIUOHHOT0, 1a00paTOPHOTO U MPAKTUYECKOTO 3aHATHUS ClIeJaTh COOTBETCTBYIOIIYIO 3alIMCh B )KypHaJlaX
yueTa IOCEeIIaeMOCTH 3aHATUN CTYAEHTAMHU, BBIICHUTD Y CTAPOCT YUEOHBIX TPy MPUUMUHBI OTCYTCTBUS CTYI€HTOB HA 3aHATHUSAX.
[TpoBOIUTE IPYIIIOBBIE U MHIWBHYalIbHbIE KOHCYJBTAlMH CTYAEHTOB IO BOIIPOCAM, BO3HUKAIOIIMM Yy CTYJEHTOB B XOJE UX
HOJIFOTOBKHU K TEKYIEH U MPOMEXYTOUYHOM aTTeCTalllK 10 y4eOHOM JUCIMIIMNHE, PEKOMEHI0BaTh B IOMOIIb Y4eOHbIE U ApyTHe
MaTepHualbl, a TAKXKE CIPAaBOYHYIO JINTEPATYPY.

DK3aMeH WIM 3a4eT M0 JUCIUIUIMHE MPOBOJUTCS B (pOpME MUCHMEHHOIO 3K3aMeHa C MOCHEAYIolel WHIANBUAYATbHON
Oecefoi Co CTYyJEHTOM Ha OCHOBE BOIPOCOB, COPMYIUPOBAHHBIX B 3aUETHBIX WJIM SK3aMEHAIMOHHBIX OwmieTtax. B Owier
BHOCHUTCS JIBa TEOPETUYECKHUX U OJMH MPAKTUYECKHUI BOITPOC U3 PA3IMUHBIX PA3EIIOB AUCIIUIUINHBI JJ11 00JIe€ MOTHOU IPOBEPKH
3HaHMM cTyIeHTOB. OlLIeHKa BBICTABIIIETCA IIPENoaBaTeeM U o0bsBIsieTca nocie oteera. [IpenoaaBaTens NpUHUMAIOLIUHN 3a4eT
WJIM 3K3aMEH JIMYHO HECET OTBETCTBEHHOCTH 32 MPaBUIIbHOCTb BHICTABJICHUS OLIEHKH.
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[Ipunoxenue 1.
CTpyKTypa U cofep:KaHue IMCHUIIMHBI «MeTol KOHeYHBbIX 3JIeMEHTOB)
no cnenraabHocT 23.05.01. HazemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.
Cnennanusanusi «KABTOMOOMJIM U TPAKTOPbD», NPOQUIb: " ABTOMOOMJIN U TPAKTOPHI'

He o
C Buabi yueOHoli padorsl, ®opm
ACT BKJIIOYASI CAMOCTOSITEIbHYIO Buasbl camocTosiTe/IbHOH padoThI bl
¢ i padoTy CTYJEHTOB, CTY/IEeHTOB arrect
Pasznen M
U TPYA0EMKOCTh B Yyacax anuu
ec ceM
n/n p | ecr K.II Pedepa
pa J | II/C | JIag | CPC | KCP | K.P. PI'P T Kp |9 3
CenbMmoii cemecTp
1.1 | Tema 1. Beeoenue 7 1-2 2 2 8
Tema 2. Ceeoenusn u3
1.2 | mamemamuku u mexanuxu 7 3-4 2 2 8
odeghopmupyemozo meepoozo mena.
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1.3

Tema 3. Memoo Koneunvix
IIEMEHMOE KAK 6blUUC/ UM eJIbHbLIL
Memoo peuienus 3a0a4 MexaHuKu

14

Tema 4. Memoo koneunwvix
I71eMeHm o8 3a0aue niocKo2o
HANPAMCEHH 020, NIOCKO20
oehopmupo8anno2o cocmoanuil

7-8

1.5

Tema 5. Teopusa
uzonapamempuieckux KOHeuHbixX
971eMEHM 08

9-10

1.6

Tema 6. Mooenu memooa
KOHEUHbIX )71EMEHM 08 015
pacuema naacmut u 0007104eK

11-12

1.7

Tema 7. Mooenuposanue
menaonpo8oOHOCIMU MEMOOOM
KOHEUHbIX )J1IEMEHM 08

13-14

22

1.8

Tema 8. Ippekmuensvie yucnennvie
anzopummol, UCHOTb3IYEeMble 6
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu memooa KOHEeUHbIX
971€MEHM 0.

15-16

1.9

Tema 9. Ilymu nosviuienusn
MOYHOCIU PACUENHO20 AHANU3A
KOHCMPYKUYUIl agmomoouneii u
mMpPaKmopoes, 6blNOJIHACMO20
MeMmo0OM KOHEUHBIX IT1eMEHM08.

17-18

(DOPMII ammecmauuu

Bcero yacoB mo gucumninHe
B CEABMOM CEMCCTPEC

18

18

72

Bcero 4acoB 1o JHCHUILIMHE BO
BCEX CEMECTpax

18

18

72

27




Tpunoocenue 2 k
paboueii npozpamme
MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHNS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/IDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIEI' O OBPASOBAHUS
«MOCKOBCKUM HOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasaenue noaroroBku: 23.05.01. HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa (YPOBeHb CIIEHUAIUTETA)
Cnenuanusanus Ne 1 «KABTOMOOHJIM U TPAKTOPbDY, NPOGuJIb: " ABTOMOOMIN U
TPaKTOPbI'
Dopma obyuenus: OuHo-3a04HAs
Buo npogeccuonanvroti oesmenvrnocmu. (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /lunamura, npounocms mawiun u conpomuenenue Mmamepuanos

®@OH/I OUEHOYHBIX CPE/ICTB

MO JUCLUANIAHE
«METOI{ KOHCYHBIX 3JICMCHTOB)»

Cocras: 1. IlacnopT ¢oH/Ia OLIEHOYHBIX CPEACTB

2. Onucanue OLEHOYHBIX CPEACTB:
3ayeTHbIC 3aJIaHMUS.

CocTaBUTED:

Pycanos O.A.

Mockea, 2020200
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Tabnuua 1
[TOKA3ATEJIb YPOBHS C®OPMUPOBAHHOCTH KOMIIETEHLIMH

MeToa KOHEYHBIX 3JIEMEHTOB

dI'OC BO 3

B miporiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
o0menpogeccnoHaJIbHbIE M PO(ecCHOHAIbHbIE KOMITETEHIMH !

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus | @opma CreneHu ypoBHeii 0CBOeHHS
NH- DPOPMYJIINPOB- (opMuUpoOBaH OLEHOYHO |KOMIIETEHLUIA
JEKC KA st ro

KOMIIETEHI[UIl [cCpeacTBa




[1K-6

CITOCOOHOCTEIO
MCIIOJT30BATh TIPUKJIAIHBIC
MpOTPaMMBI pacdera y3JoB,
ATpEraToB M CHCTEM
TPAHCIIOPTHO-
TEXHOJIOTHUCCKUX CPEICTB
M MX TEXHOJIOTHYECKOTO
000pyI0BaHUS

BHATb:

YMeTh:

HaIpaBJIEHUS PA3BUTHUS BEIYUCIUTEIIBHBIX
METO/IOB B MEXaHUKE U 3P (PEKTUBHbBIE
BBIYHCIIUTEIbHBIE alTOPUTMBI, IPUMECHSAEMBIC B
COBPEMEHHOM TIPOrPaMMHOM 00€CTICUeHHUN TS
pelIeHus MPUKIIaJHbIX 3a]a4 aHaIN3a,
HaNpspKeHHO Ae(OPMUPOBAHHOTO U TEINIOBOTO
COCTOSIHUI KOHCTPYKIHH aBTOMOOHIEH 1
TPaKTOPOB.

BO3MOXHOCTH COBPEMCHHOT'O IPOTrpaMMHOI'0
obecreyeHHs METOAa KOHCYHBIX 3JICMCHTOB
JUI pCHICHUS MHXKCHCPHBIX 3a/4a4 IPHU
MIPOU3BOACTBE, MOACPHU3ALINN U PEMOHTC
TPAHCIIOPTHO-TEXHOJOTNYCCKUX CPCACTB, UX
TEXHOJOIHYCCKOI0 O60py,I[OBaHI/I$I n
KOMILIEKCOB Ha uX 0ase

TEOPETHUYECKIE BOIPOCH 00ECTIeUCHUS
MIPOYHOCTU KOHCTPYKLUH, CBSI3aHHbBIE C
pemeHreM npo0IeM Ipou3BO/CTBA,
MOJIEpPHHU3AINH U PEMOHTa aBTOMOOUIEH U
TPaKTOpPOB

HCTIOJB30BaTh COBPEMEHHOE ITPOrPaMMHOE
o0ecriedeHre s pacuYeTHOTO aHAIIN3a,
HANPSOKEHHO J1e(OPMUPOBAHHOTO U TEIJIOBOTO
COCTOSTHUH JleTaei U y3JI0B aBTOMOOMIEH 1
TPaKTOPOB.

CamocTOSTEIbH
ast paboTa,
ITeKImy,
MpaKTHYECKUE
BaHATUS

g 3

ba3oBblii ypoBeHb:

- CIIOCOOEH OPHUEHTHPOBATHCS B HANIPABIICHUIX
[Pa3BUTHSI BEIYHCIUTEIBHBIX METOIOB B
MeXaHUKe B pa3OupaThCs B CIIocodax
MCTIONB30BaHUs 3(H(HEKTUBHBIX
BBIUUCIUTENIBHBIX aITOPUTMaX, IPUMEHIEMBIX
B COBPEMEHHOM ITPOrPaMMHOM 00eCIIeYeHU !
71 pelleHns IpUKIaIHbIX 3a/a4u aHaJK3a,
HaINpsHKEHHO 1e(OPMUPOBAHHOTO U TEINIOBOTO
COCTOSTHUH KOHCTPYKIIMH aBTOMOOHIIEH 1
TPaKTOPOB.

- CIIOCOOEH BBINOJHATH TEOPETHUECKHE
MCCIIEIOBaHMS IyTEM IIPOBEICHNUS PacieTOB
METO/IOM KOHEUHBIX 3JIEMEHTOB HaNPsKEHHO-
IneopMIPOBAHHOTO M TETIIIOBOTO COCTOSTHUN
KOHCTPYKTHBHBIX 3JIEMCHTOB TPAHCIOPTHO-
TCXHOJIOTMYECKUX CPEACTB

Bocpon3BoACTBO MOJIyYEHHBIX 3HAHUU B XO/1€
TEKYIIEro KOHTPOJIS.

I[loBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CaMOCTOSITENIbHO OPUEHTUPOBATHCS
B HAIpaBJICHUAX pa3BUTHA BbIYUCIIUTCIBHBIX
METOJIOB B MEXaHMKE U pa30upaThcs B
crioco0ax MCToIb30BaHus I (HEKTHBHBIX
BBIYUCIIUTEIIBHBIX aJllOpUTMax, IPUMEHACMBIX
B COBPEMEHHOM ITPOTPAMMHOM 00€CIIeYeHNT
ISl peIeHns MPUKIIaJHbIX 3a/1a4 aHaJIn3a,
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I1CK-1.2

CIIOCOOHOCTBIO IPOBOJTUTH
TEOPETHYECKNE U
PKCIIEPUMEHTAIbHbIC
HayYHBIC HCCIIEOBAHHS TI0
MOMCKY M IPOBEPKE HOBBIX
MAei COBEPILIEHCTBOBAHUS
ABTOMOOWMIICH U TPaKTOPOB.

BJIAJIETH

M0JIL30BaTLCS BO3MOXKHOCTSIMU,
MPEIOCTABIICMBIMHA COBPEMEHHBIM
MPOTPaMMHBIM 00eCTIeYeHIEM METOIa
KOHEUYHBIX DIICMEHTOB IS TPOBEACHUS
TEOPETUUCCKUAX HAYUIHBIX MCCIICIOBAHUIA TIPH
PEILICHUH HHXKEHEPHBIX 3a/1a4, BOSHUKAIOIIMX
MIPU MPOM3BOICTBE, MOJAEPHU3AIMU U PEMOHTE
TPaHCIIOPTHO-TEXHOJOTHYECKUX CPENICTB, UX
TEXHOJIOTHYECKOT0 000PYA0BAHUS U
KOMIIJIEKCOB Ha uX Oase

BBINOJHATH aHAJN3 HAPSHKCHHO
JeopMHUPOBAaHHOTO COCTOSIHUS JIETalleH 1
Y3JI0B aBTOMOOMIIEH M TPAKTOPOB MPH ITONUCKE
BapHAHTOB U KOMIIPOMHCCHBIX pEIIeHHH
npo0JieM UX NPOU3BOJCTBA, MOJEPHHU3AINHU U
peMoHTa aBTOMOOUNIEH U TPaKTOPOB

HaBbIKaMH HCIIOJIb30BaHU O[[HOﬁ us3
COBPEMCHHBIX BBIUHCIUATENBHBIX POTPaMM,
peanm3yromeii MeTo1 KOHEYHBIX 3JICMEHTOB,
JUTS pacdeTa, HalpsDKCHHO Je(pOPMHUPOBAHHOTO
1 TETUIOBOTO COCTOSIHUH JeTallei U y3II0B
aBTOMOOMIIEH U TPAKTOPOB.

npueMaMu 00pabOTKH TaHHBIX U
3¢ PEKTUBHBIMU aJIrOPUTMAMU MHTEPIIPETAIINT
Pe3yJIbTaTOB KOMITBIOTEPHOTO aHAIN3a

HaINpsHKEHHO 1e(OPMUPOBAHHOTO U TEIIOBOTO
COCTOSTHUH KOHCTPYKIIHIA aBTOMOOWMIIEH 1
TPaKTOPOB;

MPaKTHIECKOEC TPUMEHEHNE MTOIYIEeHHBIX

BHaHMH B MPOLECCE MOJTOTOBKH K CEMUHAPAM,

K BBICTYIUICHHUIO C TOKJIAZIOM

- CcrmocoOeH  CaMOCTOSATENBHO — HCIIOJIb30BaTh
COBPEMEHHOE NpOrpaMMHOE oOecreyeHne s
aHanmM3a HaNPsXKEHHO nedopMupoBaHHOTO
COCTOSIHUS M ITPOYHOCTH JieTasiell U y3JI0B MalIHH.
MPaKTUYEeCKOe MPUMEHEHHE NTOJTyYCHHBIX 3HAHUH B
mporiecce  IMOATOTOBKM K CEMHHapaM, K
BBICTYIIJICHHUIO C JOKJIaJOM
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I1CK-1.5

CITOCOOHOCTEIO
MCIIONIb30BaTh NPUKIIAIHBIC
[pOTpaMMBbI pacieTa y3JoB,
ArperaTtoB M CHCTEM
ABTOMOOWMIICH U TPaKTOPOB.

HarpspKeHHO-1e(hOPMUPOBAHHOTO U TEIJIOBOTO
COCTOSIHUH JleTallel U y3JI0B MaIlUH

HaBBIKAMH IPIMEHEHUSI METOIOB
BBIYHMCIIUTEILHON MEXaHUKH IS pacyeTra
HaNpsDKEHHO Ae()OPMHUPOBAHHOTO COCTOSIHUS
JieTalieil ¥ y3JI0B aBTOMOOWIIEH U TPaKTOpPOB
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Hepeltenb OUECHOUYHbBIX cpedcme no ()ucuunnuue

«Memoo KOHeUHbIX ITIEMEHM06))

Ilpunosicenue 3
K paboueil npozpamme

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepuctruka OllEHOYHOTO OLICHOYHOTO CPEICTBA B
oC cpencTaa CpeacTsa dOC
CpelcTBO KOHTPOJISI, OpPraHW30BaHHOE Kak
crenpanbHasg — Oecema  IEJaroriyeckoro
YCTHBIN OIPOC  |paGOTHMKA C OOYYalONMMCS HAa  TEMBL, Bompock mo
1 cobeceloBaHUE, [CBSI3aHHBIC C M3y4aeMO# IUCHUILUIMHON, | TeMam/pasaenam
(YO) [paCCUMTAaHHOE HA BBIICHEHHE 00BbeMa 3HAHUN JUCLUILIMHBI
00ydJaroerocs 1o onpeneIecHHOMY paszeny,
Teme, npobiaeMe U T.11.
CpeAcTBO  MPOBEIEHUS  MPOMEKYTOUHOM
Jauer aTTecTaluy 10 pGS}:JII)TaTaM BBIIIOJTHEHUS IpEveps: 3a9eTHEX
2 BCEX BHUAOB Yy4eOHON pabOThl B TEUECHUU
3) OMIIETOB

ceMecTpa € NPOCTaBJICHHEM  OLCHKH
«(3AUTCHOY» WU «HE 3a4TCHOY»
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®axynsrer TPAHCIIOPTHBIN, xadenpa «/{iHaMuKka, IPOYHOCTb MALINH U
CONPOTHUBJIEHUE MATEPUATIOB)

JucuunnvHa - MeToa KOHeYHbIX 3JIeMEHTOB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBensb cnenumanutera) Cnenuanuzanus Ne 1 « ABTOMOOMIIN U TPAKTOPBI»,
npoduis: "ABTOMOOWIHN U TPAKTOPHI"

Bomnpocs! AJ1s1 KOHTPOJIA 3HAaHU# (YCTHOI'O OIIpoca)

1. OCHOBHBIE IOHATHUS METOJIa KOHEYHBIX 2IEMEHTOB. COBpEMEHHOE
nporpaMMHoe obecriedenue. [locienoBareabHOCTD peleHus 3a1a4
METOJIOM KOHEUYHBIX JJIEMEHTOB.

2. KoHeuHblil 35eMeHT (onpezesieHne). Y371kl KOHEYHOIO AJIEMEHTa
(ompenenenue). CreneHu cBOOOIbI KOHEUHOTO IeMEHTA (ONpeiesieHue).
OyHKIMU HOPMBI KOHEUHOTO 3JIEMEHTA (ONpEICICHUE).

3. CtpykTypa COBpEMEHHBIX MPOTPAMMHBIX KOMITJIEKCOB METO[a KOHEUHBIX
AJIEMEHTOB.

4. Haznauenue u QyHKUIUHU IPENPOLIECCOPA B MPOTPAMMax METOJ1a KOHEUHBIX
AJIEMEHTOB.

5. Haznauenue u pyHKUIMU pemiaTesns B IporpaMmax METOJa KOHEUHbBIX
AJIEMEHTOB.

6. Hasznauenue u GyHKIIMU TOCTIPOIIECCOPA B MpOrpaMMax METo/1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpspkenus u nepopmanuu (MOHATHSA, €AMHULIBI U3MEPEHNUs ). Bripaxenus
nepopmanuii uepes nepemMenieHus. JIMHeMHbIE COOTHOIIEHUS MEXIY
HaNpsHKEHUSIMU U J1ehOpMaLIUSIMU.

8. Ilnockoe HampsKEHHOE U TUIOCKOE 1e(hOPMHUPOBAHHOE COCTOSTHUE.
KommonenTsl HanpspkeHuid U gedopMalinii, OTIIMYHBIE OT HYJIS.

9. CooTHoIIEHUSs yIPYTOCTH JUISI MIIOCKOTO HANIPSDKEHHOTO COCTOSIHUA.

10.®ynkumnu HopMbl KOHEUHBIX dJIeMeHTOB. CBoiicTBa QyHKINH (OPMBI.

11.®yukuuu Gopmbl CTEP)KHEBOTO KOHEYHOTO 3JIEMEHTA.

12. ®ynkumnn HopMBI IIIOCKOTO TPEYTOILHOTO KOHEYHOTO JIEMEHTA.

13.®dyukunu hopmbl 6a10YHOTO KOHEYHOTO dieMeHTa. [lommHoMbl DpMuTa.

14 . ®yukuuu GopMbI MIOCKOTr0 OUITMHENHOTO 4-Y3]I0BOIO KOHEYHOTO
AJIEMEHTA.

15.®ynk1un HOPMBI IMIIOCKOTO YETHIPEXYTOILHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOT'O 3JIEMEHTA.

16.®ynkunu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBAAPATUYHOTO 9-y3]I0BOTO
KOHEYHOT'O 3JIEMEHTA.

17.®ynkimn HOpMBbI MIECTUTPAHHOTO 00BEMHOTO §-Y3JI0BOTO KOHEUHOTO
3JIEMEHTA C JINHEWHOM almpOKCUMAaIIUEN.

18.®yukuuu Gopmbl ECTUTPAHHOTO 00bEMHOT0 20-y3710BOr0 KOHEYHOIO
3JIEMEHTA C KBAAPATUYHOM aNIPOKCUMALIUEN.

19.I1psimoit meTo ostydeHus: cootHomennii MKD.
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20.[IpuHIMI MUHUMYMa MOTEHIIMATBHONW SHEPTUH, KaK BO3ZMOXHAsi OCHOBA
MKD.

21.®yHKIMS TOTEHIIMATBFHOM SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTETIeHbIO
cB0OOBI. DHEprus AehopmupoBanus. [loTeHIIMAT BHENTHUX CHJL.

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CBolicTBa MaTPUIl Pa3pelIaONINX CUCTEM JTUHEHHBIX anreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J1€MEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Martpuia >KeCTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA.

25.Matpuna ¢yHkIui (GOpMbI CTEPKHEBOTO KOHEUHOTO 3JIeMeHTa. MaTpuiia
nedopmanmii. MaTpuiia HarpsHKEHUM.

26.0OCHOBHbBIE COOTHOIICHHS METO/Ia KOHEYHBIX 3JIEMEHTOB Ha OCHOBE
IPUHINAIIA MUHUMYMAa IMOTEHIIMATbHON YHEPTUH.

2'{ .MeTo1pl YMCIIEHHOTO UHTErPUPOBAaHUS (DYHKLNN OJTHOTO apryMEHTa,
npumensieMbie B MKD. KBanparypusie popmynsl ["aycca—Jlexanapa.
®opmyJsa Tpaneunii YUCICHHOro UHTErpupoBanns. @opmyna Cumriicona
YUCJIIEHHOIO0 UHTETPUPOBAHUS

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JICMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32. TpeyronbHble KOOpAMHATHI Iowmaau (L — koopauHatser).

33.OyHKIMHM (OpPMBI H30IIAPAMETPUUECKUX KOHEUHBIX 3JIeMeHTOB JlarpanxeBa
u CepeHIUmnoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI M30MIAPAMETPUIECKIX JIEMEHTOB. VX CBs3b €
¢usnueckumu koopauHatamu. JuddepennupoBanue no Gu3n4ecKum
KOOpAUHAaTaM (PYHKIMI ()OpMBI IBHO BBIPA’KEHHBIX YEPE3 ECTECTBEHHbIE
KOOPJIMHATHI.

37.YeTblpexyroabHblid OMIMHEHHBIA KOHEYHBIN 3JIEMEHT MJI0CKOHATPSKEHHOTO
COCTOsIHUSI. BOCbMMY3710BOM IECTUTPAHHBINA 3JIEMEHT JJI1 MOJICIIMPOBAHUS
TPEXMEPHOTO HANPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUSL.

38.I'unote3sl Kupxrodda-Jlssa B Teopun uzruda miaactul. Jedopmaruu npu
M3ru0e TOHKOW IUIaCTUHBI. BripaxkeHue AJis MOTEHIIUATBLHOM SHEPTHH.

39.1IpAMOYyTONBHBIN KOHEUHBIHN 3JIEMEHT TOHKOM iacTUHbl. DyHKIMH (GOpPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBHbie MaTpuilel B MKD. Matpuiisl pyHkIuit hopmsl, aedpopMaiinid,
KECTKOCTH, MacC, S3KBUBAJIEHTHBIX y3JI0BBIX HAIPy30K.

41.DopmupoBanue rio0aabHON MaTPHUILIbI )KECTKOCTH KOHCTPYKIIUU U3 MATPUIL
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a71auH).

42.Y4eTr rpaHUYHbIX YCIOBUN B METOJIE KOHEYHBIX 3JIEMEHTOB.
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43.PacnpeneneHHble Harpy3Kyd B KOHEUHO-3JIEMEHTHBIX MoJiensix. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

44 MatpruyHO€ ypaBHEHHE JUHAMUYECKOTO PAaBHOBECHSI KOHEUYHO-3JIEMEHTHON
CUCTEMBL.

45.001ee BeIpaKECHHE JJIST MATPHIIHI MACC KOHEYHOTO JIEMEHTA.

46.Matpuila Macc CTEpKHEBOTO KOHEYHOTO AJIEMEHTA.

47 .MatpuuHnasi GOpMyJIHPOBKA 337]a4d ONPEACICHUS 4acTOT U (opM
COOCTBEHHBIX KOJIEOaHHI KOHEYHO AJIEMEHTHOM CUCTEMBI B (hopMe 3a1auu
Ha COOCTBEHHbIC 3HAUCHUS.

48. Meron LDLT 114 pemenns cucTeM JTMHEHHBIX anre0pandecKuX ypaBHEHUH
B MKD.

49.MeTto X0JIEUKOTO JIJIsl pEeIICHUs CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHeHuil B MK3. Metoj cratndeckoil koHaeHcauuu B MKDO.

50.Pemenne cucteMbl TMHEHHBIX anreOpanyecKux ypaBHEHHUM ¢ BEpXHEN Win
HIKHEW TPEyroJIbHOW MATPUILIEH.

51.CBoiicTBa MaTpul] CUCTEM JIMHEUHBIX AJIT€OpanyecKuX ypaBHEHHH pu
MOJETUPOBAHNN METOJIOM KOHEUHBIX 3JIEMEHTOB

52.UtepannonHbie METOBI perieHus cucteM MKD. MeToa conpsiKeHHBIX
IPaEHTOB.

53.IlorpemHoCTH MPH BBHITIOJIHEHUU PACYETOB METOIOM KOHEYHBIX 3JIEMEHTOB.
CniocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0c00€HHOCTH pacueTHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIENIEH IeTanei,
y3JI0B U KOHCTPYKIUI aBTOMOOMIIEH 1 TpakTOpoB. OCHOBHBIE IPUEMBI U
CIoCcOOBI MOJICTUPOBAHUS JIETAJICH, Y3JI0B U KOHCTPYKIIMI aBTOMOOUIICH U
TPAKTOPOB METOJOM KOHEUYHBIX 3JIEMEHTOB.

55.11yTH MOBBIIEHUS! TOYHOCTHU BBIMOIHIEMOIO METOJIOM KOHEUHBIX
AJIEMEHTOB PACYETHOTO aHAJIW3a HANPSKEHHO-Ae(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUA aBTOMOOMIIEN U TPAKTOPOB.

56. YpaBHEHHE TEIUIONPOBOAHOCTH. [ paHUYHBIE YCIIOBHS JIsI YPABHEHUS
TEIJTIONPOBOJIHOCTH YUET IPAaHUYHBIX YCIOBUM MIEPBOr0, BTOPOTO U
TpeTbero poxa. CranroHapHas TEIJIONPOBOIHOCTh. Y paBHeHUs Jlannaca,
IlyaccoHna.

57.DopMyIUPOBKAa METO/1A KOHEUHBIX 3JIEMEHTOB JJIsl PEIICHUS YPAaBHEHHUS
TETJIONPOBOIHOCTH Ha OCHOBE MeToa byOHoBa-I"anepkuna. Yuet
I'PAaHUYHBIX YCIOBHUM B 3a7a4€ TEIJIONPOBOJIHOCTH.

58.Pemenne 3a1aun HeCTAllMOHAPHOM TEIIOMPOBOAHOCTH METOI0M KOHEUHBIX
AJIEMEHTOB. SIBHas U HESBHASI CXEMBI TPEYTOJbHUKA, CXEMa
nHTerpupoBanus Kpanka-Hukoncona.
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MUHHCTEPCTBO HAVKH 1 BBICILIETO OBPA3OBAHUS POCCUMCKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘:[ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMUYECKUE CPEACTBA (YPOBEHB
cnernuanuteta) Crnenuanuzamus Ne 1 «ABTOMOOHIIN M TPAKTOPBI», Tpodwiib: "ABTOMOOWIH U
TpaxkTopsl"
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 1
1. OcHOBHBIE IOHATHS METOJ1a KOHEUHBIX AJ1eMeHTOB. COBpeMEHHOE MPOrPaMMHOE
obecrieyenue. [locnenoBaTenbHOCTD PEIICHUS 33124 METOOM KOHEYHBIX JJIEMEHTOB.
2. CTepKHEBOW KOHEUHBII 3JIEMEHT.

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2020 r., I[Tporoxon Ne
3aB. kadeapoi /A.A. CkBopI10B/

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHN POCCUICKOI ®EJEPALIMA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIBHOE YUPEXXJAEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI(I"IECKI/IVI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cnennanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPbI», NPO(UIb: «ABTOMOOUIH U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 2
1. Koneunslit aieMeHT (onpeaenenue). ¥Y3ibl KOHEYHOro 31eMeHTa (onpenenenue). CteneHu
CBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaenenne). @yHKIUN GOpMbl KOHEYHOTO JIEMEHTa
(ompenenenwue).
2. TpeyronbHblil TMHEWHBIM KOHEYHBIN JIEMEHT INIOCKOHAIIPSKEHHOT'O COCTOSTHUS.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., I[Tporokosn Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepHuaoB»
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPAaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 3
1. CrpykTypa COBpPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX JIEMEHTOB.
2. ®yHKIMU POPMBI LIECTUIPAHHOTO 00BEMHOTO 8-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C TMHEHHOI
anmnpoKcUMaIue.

3. 3apaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., I[TpoTrokon Ne
3aB. kadeapoi /A.A. CkBopI10oB/

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHU POCCUICKOI ®EJEPALIMN
OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEXXJIEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI(I"IECKI/IVI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iupamuka, HPOYHOCTS MAIIHH U CONPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanuteTa) Cnennanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPbI», NPO(UIb: «ABTOMOOWIH U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 4
1. Hasnauenue u QpyHKIMH Opempoleccopa B MPOrpaMMax MeTOa KOHEYHBIX dJIEMEHTOB.

2. [TorpenrHoCTH MPH BBITOJIHEHUU PACYETOB METOIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS TOYHOCTH PACYETHOTO aHAIM3a HAMPSHKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS B
3amauax MKDO.

3. 3apaya.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., ITporokom Ne
3aB. kadenpoii /A.A. CkBopIioB/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»

Kypc 3, cemectp 6

3AYETHOE 3ATAHHUE Ne 5
1. Hasnauenune u QyHKIMM peluaTes B POrpaMMax METO/Ia KOHEYHBIX DJIEMEHTOB.

2. ©ysKuu GOPMBI IIECTUIPAHHOTO 00BbeMHOTr0 20-y310BOr0 KOHEYHOI'O 3JIEMEHTA C
KBaJpaTUYHON amnmpoKCHUMAIIUCH.

3. 3apaua.
VYTBepKIEHO Ha 3acelaHuu Kadeapbl «  » 2020 r., I[Tporoxon Ne
3aB. kadeapoii /A.A. CkBOpI10B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCUMCKOM ®EIEP AL
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI(I"IECKI/IVI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHB
cneuuanureta) Cnenuanuzamus Ne 1 « ABTOMOOWIN M TPAKTOPBI», TPOPHIIL: «ABTOMOOMIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 6
1. Ha3znauenue u ¢pyHKUIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ[a KOHEUHBIX 3JIEMEHTOB.
2. YeTblpexyroabHbli OMIMHENHBIH KOHEUHBIN 3JIEMEHT MJI0OCKOHAIPSHKEHHOTO COCTOSIHHUSL.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., ITporokom Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CpeICTBA (YPOBEHD
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 7

1. Hanpsxenust u neopmanuu (MOHSTHS, €IUHHULIBI U3MepeHus). Beipaxkenus nedopmaruii

yepes nepemenieHus. JInHeiHpie COOTHOLIEHUS! MKy HAIPSKEHUSAMU U 1e(popMarisiMH.
2. Merton LDLT st pelIeHus: CUCTEM JIMHEHHBIX anredpandeckux ypaBHenuit B MKO.

3. 3agauva.

YTBepKaeHO Ha 3aceflaHuu Kadeapsl « _ » 2020 r., ITporokon Ne

3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHD
cneunanurera) Cnenuanuszanus Ne 1 « ABTOMOOMIN M TPaKTOPbI», MPoduiIb: «ABTOMOOMIN U
TPaKTOPBD»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 8
1. Ilnockoe HampspKEHHOE U TUIOCKOE AeopMupoBaHHOE cocTossiHuEe. KOMIOHEHTHI
HanpspKeHU U nedopmanuii, OTITUYHbBIE OT HYJIS.
2. Metoa XoJenkoro A pelieHusl CUCTeM JTMHEHHBIX aiaredpanueckux ypaBHeHui B MKDO.

3. 3agava.

VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., ITporokonm Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 «ABTOMOOHIIM U TPAKTOPBI», TPOPHIIL: «ABTOMOOWIH U
TPaKTOPBI»

Kypc 3, cemectp 6

3AUYETHOE 3AJIAHHUE Ne 9
1. CooTHollleHUs YIPYTOCTH JIJISl TIFIOCKOTO HAMPSHKEHHOTO COCTOSTHUS.
2. Meton cratnueckoi kouaerncanuu B MKD.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuraMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHB
cneunanureta) Cnenuanuzamus Ne 1 «ABTOMOOMIN U TPaKTOPBI», TPOPHIIL: «ABTOMOOMIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 10
1. @yHKIMHN OPMBI CTEPHKHEBOTO KOHEYHOT'O IEMEHTA.
2. Pemienue cucTeMbl JMHEWHBIX aNreOpandyecKux ypaBHEHHUH ¢ BepXHEH WU HHKHEH
TPEYroJIbHOW MATPULIEH.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., ITporokom Ne
3aB. kadenpoit /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 11

1. ®yHKIUN GOPMBI IITOCKOTO TPEYTrOIBLHOTO KOHEYHOTO 2JIEMEHTA.
2. CoiicTBa MaTpHI] CUCTEM JIMHENHHBIX aIreOpanuecKux ypaBHEHUH U MOAEIUPOBAHUN
METOAOM KOHCYHBIX 3JIEMCHTOB

3. 3anaya.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., I[Tporokon Ne
3aB. kadeapoii /A.A. CkBoOpI10B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHD
cneunanureta) Cnenuanuszamus Ne 1 « ABTOMOOWIN M TPAKTOPBI», TPOPHIIL: «ABTOMOOMIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJTAHHUE Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEYHOTO 31eMeHTa. [lomuHoMbl Dpmura.
2. UrepaunonHsle MeTo bl pemenus cucteM MK3. Meroa conpsikeHHBIX TpaJiu€HTOB.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2020 r., ITporokosm Ne
3aB. kadenpoit /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 13
1. ®yakuun GopMbl KOHEUHBIX 3J1IeMEeHTOB. CBoicTBa GYHKIIMM (POPMBI.
2. Yuer rpaHUYHbIX YCJIOBHI B METOJ1€ KOHEUHBIX 3JIEMEHTOB.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMCKOI OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHaMuKa, IPOYHOCT MAIINH M COTIPOTUBICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneunanureta) Cnenuanuzanus Ne 1 « ABTOMOOMIIN M TPaKTOPBI», MPoduiIb: «ABTOMOOHIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 14
1. ®yHKIMHM GOPMBI TUIOCKOTO OUITMHEHHOTO 4-y3710BOT0 KOHEYHOI'O JIEMEHTA.
2. PacnipenieneHHble Harpy3Ku B KOHEUHO-2JIEMEHTHBIX MoAelsX. [IpuBeneHne pacnpeneneHHbIX
Harpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOW MOJIEIIH.

3. 3anava.
YTBepxkaeHO Ha 3acemannu Kadeapsl «_ » 2020 r., [Tpotokom Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 15
1. ®yHkuuu GopMbl IIOCKOTO YETHIPEXYTOIBHOIO KBaIPaTUUHOTO 9-y3J10BOr0 KOHEYHOTO
3JIEMEHTA.
2. [Ipsimoii MeTo monyueHusi cootTHomeHnit MKD (Ha mpumepe cTepKHEBOro 3JIEMEHTA).

3. 3agava.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne

3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMCKOI OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneunanureta) Cnenuanuzanus Ne 1 « ABTOMOOMIIN M TPaKTOPBI», MPoduiIb: «ABTOMOOHIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHUE Ne 16
1. ®ysxmM GOPMBI TNIOCKOTO YETHIPEXYTOJIBHOT0 KBAJPATHUHOTO 8-y3JI0BOT0 KOHEUHOTO
JJIEMEHTA.
2. MarpuuHOe ypaBHEHHE TMHAMHYECKOTO PABHOBECHS KOHEUHO-3JIEMEHTHOM cuctembl. Ob1ee
BBIp@XEHHE ISl MATPUIL] )KECTKOCTH, MaCC KOHEYHOTO 3JIEMEHTA.

3. 3anava.
YTBepxkaeHO Ha 3aceannu Kadeapsl «_ » 2020 r., [Tpotokom Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepHuaoB»
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPAaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 17
1. ®yHKIMN GOPMBI IECTUTPAHHOTO OOBEMHOTO 8-y3JI0BOI0 KOHEYHOTO 3JIEMEHTA C JTMHEHHOU
armnpoKCUMAaIHEN.
2. ®opMyJIMPOBKA METOAA KOHEUHBIX 3JIEMEHTOB JJISl PEIICHUS] YPAaBHEHUS TEIUIONPOBOIHOCTH
Ha ocHOBe MeToa byOHoBa-["asiepkuHa. YueT rpaHMUHBIX YCIOBHIM B 3a/1a4e
TEIUIONPOBOJHOCTH.

3. 3anaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne
3aB. kadenpoit /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOHHTEXquECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuraMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHB
cneunanureta) Cnenuanuszamus Ne 1 « ABTOMOOWIN U TPAKTOPBI», TPOPHIIL: «ABTOMOOMIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AUYETHOE 3AJJAHUE Ne 18
1. CrtocoObl MOBBIIIEHNSI TOYHOCTH PACYETHOTO aHAIM3a HANPSHKEHHO-e(OPMHUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. ©@yHKIUHU (OPMBI IECTUTPAHHOTO 00beMHOTr0 20-y37I0BOr0 KOHEYHOTO JIEMEHTa C
KBaJIpaTUYHOH aIMpoKCUMalUeH.

3. 3anaya.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., ITporokom Ne
3aB. kadenpoii /A.A. CkBopIioB/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeToJ KOHEUHBIX JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPBI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 19
1. Ipsimoit meTon nonyyenus cootHomenut MK3O (Ha mpumepe CTEp:KHEBOTO 2JIEMEHTA).
2. TpeyronbHble KoopAUHATHI Tomany (L — koopauHaTsl).

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMCKOI OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneuuanureta) Cnenuanuszamus Ne 1 « ABTOMOOWIN M TPAKTOPBI», TPOPHITE: «ABTOMOOMIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 20
1. IIpuHumn MEUHEMYyMa OTEHIUAIBHOW SHEPTHH, KaK BO3MOKHast ocHoBa MKDO.
2. [IpsAMOYTObHBIN KOHEUHBIN 3JIEMEHT TOHKOH macTuHbl. dyHkumu ¢popmsl. TpeyronbHuk
[Tackans.

3. 3anava.
YTBepxkaeHO Ha 3acemannu Kadeapsl «_ » 2020 r., [Tpotokosm Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 21
1. dyHKIMS MOTEHIMATBFHON YHEPTUHU HA TIPUMEPE CUCTEMBI C | cTeNeHbl0 CBOOOIBI. DHEPTHs
nepopmupoBanus. [loTeHnan BHEIIHUX CHUII.
2. BoceMuy3/10BOH IIECTUTPAHHBINA JIEMEHT AJI MOJEIMPOBAaHUS TPEXMEPHOI'O HANIPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUSA.

3. 3anaya.
VYTBepKIEeHO Ha 3aceJaHuu Kadeapsl «_ » 2020 r., [Iporoxosn Ne
3aB. kadeapoii /A.A. CkBopI10B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCUMCKOM OEIEP ALK
OEJEPAJIBHOE TOCYJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIBHOE YUPEXXJAEHUWE BBICILIETI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI(I"IECKI/IVI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD
cnenuanureTa) Cnennanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPbI», NPO(UIb: «ABTOMOOUIH U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJTAHUE Ne 22
1. Ocnosuble MaTpuisl B MKDO. Matpuis! ¢dyHkiuil popmsl, nedopmannii, xKecTKoCTH, Mace,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmMupoBaHue TIT00ATBHON MaTPHUITHI )KECTKOCTH KOHCTPYKITUH U3 MATPHI] )KECTKOCTH
OT/ENBHBIX JIEMEHTOB (Ha IPUMEpPE CTEPKHEBOM 3a1aun).

3. 3agava.
VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., ITporokonm Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 «ABTOMOOHIIN U TPAKTOPBI», IPOPHIIL: «ABTOMOOWIH U
TPaKTOPBI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 23
1. EcrecTBeHHbIE KOOPAMHATHI H30IIAPAMETPUUECKUX 3JIeMEHTOB. X CBsI3b C PU3NUECKUMU
koopauHaTamu. JnuddepennupoBanne no GU3NIECKUM KOOpIUHATaM GYHKINH (GOPMEBI SIBHO
BBIPQKEHHBIX Y€pe3 €CTECTBEHHBIE KOOPAUHATHI.
2. O611ee BBIpaXEHHUE JIJISI MATPHUIIBI )KECTKOCTH KOHEUYHOTO 3JIEMEHTA.

3. 3anaya.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., I[Tporokon Ne
3aB. kadeapoii /A.A. CkBopI10B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCUMCKOM OEIEP ALK
OEJEPAJIBHOE TOCYJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIBHOE YUPEXXJAEHUWE BBICILIETI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI(I"IECKI/IVI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHaMuKa, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cnennanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPbI», NPO(UIb: «ABTOMOOUIH U
TPaKTOPbI»
Kypc 3, cemectp 6

3AUYETHOE 3AJIAHHUE Ne 24
1. CpoiicTBa MaTpuIl pa3petIaoIuX CUCTEM JMHEHHBIX alredpanyeckux ypaBHEHUH B METOIe
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIbl KECTKOCTH.
2. U3onapamerpuueckrie KOHeUHbIE 3yieMeHThl CepeHnnoBa ceMecTa.

3. 3agava.

YTBepxkaeHO Ha 3aceannu Kadeapsl «_ » 2020 r., [Tpotokom Ne

3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 25
1. Marpuna »KeCTKOCTH CTEPKHEBOI'0 KOHEUYHOT'O AJIEMEHTA.
2. Marpuna ¢pyHKImid (opMBbl CTEP)KHEBOTO KOHEUHOTO AJIeMeHTa. MaTtpuna nedopMarmii.
Marpuiia HanpsiKEHHH.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCUMCKOI OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIPOTHBIICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneunanureta) Cnenuanuzanus Ne 1 « ABTOMOOMIIN M TPaKTOPBI», MPoduiIb: «ABTOMOOHIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 26
1. OcHOBHBIE COOTHOIIEHHSI METO/1a KOHEUHBIX IEMEHTOB Ha OCHOBE MPUHIIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHH.
2. U3onmapameTpuueckrie KOHEUHbIE AJieMeHThI JlarpankeBa cemeiicTna.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2020 r., ITporokosm Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHHCTEPCTBO HAVKH 1 BBICILIETO OBPA3OBAHUS POCCUMCKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘:[ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEpUaIOB»
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOITMUYECKUE CPEACTBA (YPOBEHD
cnernuanuteTta) Crenuanuzamus Ne 1 «ABTOMOOWIN M TPAKTOPBI», TPODOHIIb: «ABTOMOOWIIN U
TPAKTOPBD»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 27
1. baouyHblii KOHEUHBIN 3JIEMEHT.
2. MeTo/1bl YUCIIEHHOTO UHTETPUPOBaHUs PYHKIIUN OTHOTO apryMeHTa, npumeHnsiembie B MKO.

3. 3agava.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., ITIporokomn Ne

3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMCKOI ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTH MAITHH M COTIPOTUBIICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHB
cneunanureta) Cnenuanuzanus Ne 1 « ABTOMOOMIN M TPaKTOPbI», MPoduiIb: «ABTOMOOHIN U
TPaKTOPbI»

Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 28
1. ®ynkuuu Gopmbl U30MapaMeTPUIECKUX KOHEUHBIX 35ieMeHTOB JlarpankeBa u CepeHumnona
CEMENCTB.
2. KBaapatypnsie popmyisl ['aycca—Jlexxanapa. @opmysia Tpanenuii YuciIeHHOTo
unterpupoBanus. opmyna CUMIICOHA YHCIEHHOTO HUHTETPUPOBAHUS

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2020 r., ITpoTokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEP AL
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/I)KETHOE OBPA3OBATEJIBHOE VUPEXXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepHuaoB»
Jucuunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureta) Cnenmanuzamms Ne 1 « ABTOMOOWIN M TPAKTOPBI», MPOouis: «ABTOMOOWIN U
TPAaKTOPbI»
Kypc 3, cemectp 6

3AYETHOE 3AJJAHHUE Ne 29
1. OcHOBHbIE TUIIBI KOHEUHBIX JIEMEHTOB.
2. I'unoressl Kupxrodda-Jlssa B Teopun uzruda miactut. Jledopmannu npu u3rudbe TOHKOH
IUTaCTUHBI. BbIpaxkeHue 11 MOTeHUUaIbHOW SHEPTUU.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., ITIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMCKOI OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHNH HOJII/ITEXHI{I"IECKHFI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHaMuKa, IPOYHOCT MAIINH M COTIPOTUBICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneunanureta) Cnenuanuzanus Ne 1 « ABTOMOOMIIN M TPaKTOPBI», MPoduiIb: «ABTOMOOHIN U
TPaKTOPbI»
Kypc 3, cemectp 6

3AUYETHOE 3AJTIAHHUE Ne 30
1. [TocnenoBaTenbHOCTH PEIICHHS 3a/1a4 METOI0M KOHEUYHBIX 3JIEMEHTOB.
2. Pemenue 3a1aun HeCTallMOHAPHOM TEIIIOMPOBOAHOCTH METOJOM KOHEUHBIX JIEMEHTOB.
SIBHas M HesIBHAsi CXEMBI TPEYTOJIbHHUKA, cXeMa uHTerpupoBanus Kpanka-Hukoincona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., ITporokom Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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