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1 Heau 1 3aga4m AMCHUILIMHBI

1.1 Ieap AMCHUNJINHBI

Llenpro n3y4yeHus: AUCHUIUIMHBI «MEeTOl KOHEUHBIX JIEMEHTOBY SIBIISETCS:

— (hopMupOBaHHE 3HAHUI O COBPEMEHHBIX UYHCJICHHBIX aJrOpUTMaxX, METOAaxX

MOJICJIMPOBAaHUS W WHXEHEPHOIO MCCIEJOBAaHUS KOHCTPYKLUMH aBTOMOOWIEH U
TPAKTOPOB ISl aHAIN3a HANPsSHKEHHO-AE()OPMHUPOBAHHOTO U TEPMHUYECKOIO COCTOSTHUI
UX JeTajed M Yy3J0B, OCBOCHHUE IMPEAHA3HAYEHHOIO [UIsl 3TOr0 YHHUBEPCAIBHOIO
IPOrpPaMMHOTO 00€CIIEUEHHUS, PEATU3YIOIIEr0 METO/I KOHEUHBIX 3JIEMEHTOB;
- TOJrOTOBKA CTYIEHTOB K JESITEIIbHOCTH B COOTBETCTBHM C KBaJTU(DUKAIMOHHOU
XapakTEpUCTUKOM  crenuanucra 1o HampasieHuto  23.05.01.  HaszemHsle
TPaHCIOPTHO-TEXHOJIOTUYECKUE  CpeACcTBAa (YpPOBEHb  CHELHAIUTETa), MNPOPUIIb:
"CriopTUBHBIE TPAHCTIOPTHBIE Cpe/icTBA".

1.2 3agauy AUCHUIIIMHBI

3aiayamMy TUCUUILTMHBI « MEeToJ KOHEYHBIX JIEMEHTOBY SIBISIIOTCSA:

- O3HAaKOMJICHME CTYJIEHTOB C IIMPOKO IPUMEHSIEMBbIMH  METOJAMHU
BBIUMCIUTEIPHON  MEXaHMKM W  COBPEMEHHBIM  MPOrPAaMMHBIM  KOMILIEKCOM,
peanu3yrnmm METOJ KOHEYHBIX AIIEMEHTOB TSt pacueTa
HaANPSHKEHHO-1e(OPMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM — JleTajell W Y3JIOB
aBTOMOOWIIEH U TPAKTOPOB.

— u3ydeHue 3Q(PEKTUBHBIX U BHICOKOTIPOU3BOAUTEILHBIX YUCICHHBIX aJTOPUTMOB,
UCIIOJIb3YEMBIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUJIEKCAX METOAA KOHEYHBIX
AIIEMEHTOB IS aHAJIN3a HaNPsKEeHHO-1e(POPMUPOBAHHOTO COCTOSIHHS MAIIIUH.

- 3HAKOMCTBO C OCHOBAMH Pacu€THOTO MOJCIUPOBAHUS KOHCTPYKIIMI MOOMIIbHBIX
MallMH C HCIOJb30BAHUEM OJIHOM M3 YHMBEPCAIbHBIX MPOrpaMM METO/a KOHEYHBIX
AJIEMEHTOB M OJIHOM U3 YHUBEPCAIbHBIX IPOrPAMM TPEXMEPHOIO aBTOMATU3HPOBAHHOTO
IPOEKTUPOBAHUS.

2 MecTo AMCUMIVIMHBI B CTPYKTYPE OCHOBHBIX 00pa30BaTe/IbHBIX POrpaMMm

JucuuminHa «MeTol KOHEYHBIX 3JEMEHTOB» OTHOCUTCA K JUCHUILUIMHAM
CIieAaTU3alliu (O0II) o CIIEIUATTBHOCTH 23.05.01. Hazemusbie
TPAHCIIOPTHO-TEXHOJIOTUYECKUE cpeAcTBa (YpOBEHb  CHELUANUTETa), MPOPUIIb:
"CHOpTUBHBIE TPAHCIIOPTHBIE CpeicTBA".

[IpeqmecTByOmUMI KypcaMH, Ha KOTOpBIX Oasupyercss aucumiuinHa «Merton
KOHEUHBIX 3JIEMEHTOBY SIBJISIIOTCSI:

- MaTeMaruka;

- pu3uka;

- TEOpeTUUYECKasi MEXaHUKa;

- COIMIPOTHUBIICHUE MaTEPUAJIOB;

- IPUKJIaIHAsL TEOPHUS KOJIeOAHU;

- YUCJICHHBIE METO/IbI;

- IPUKJIAJHBIE METOJbI PACUETOB HA MTPOYHOCTb.



3 Kommnerenuuu oOy4yawuierocs, ¢gopMupyembie B pe3yJbTare OCBOCHHS
AUCUMILTTHHBI

B pesynbrare 0CBOCHUS AMCIHMIUIMHBI CTYJEHT JOJDKEH 001anaTh CIETyIONIUMHU,
npodeccuonanbapiMu  (IIK) u  mpodeccuonanpHo-ciennanuzupoBanubivu  (ITCK)

xomnetreHuusmu (I1K-6, IICK-1.2, TICK-1.5):

B pe3yabTarte ocBoeHUs
Kon o0pa3oBaTe1bHOI Ilepeyens mIaHNpyeMbIX pe3yIbTATOB 00y4eHHs MO
KOMIIeTeHII MU NporpamMMbl 00y4yaroLuiicst AUCHUILIMHE
J0JIAKeH 00/1a1aTh

I1K-6 CIOCOOHOCTBIO UCTIONB30BATh 3HATH:
MPUKJIaIHBIC TPOIPaAMMBI ® HanpaBJICHUs Pa3BUTUS BHIYUCIUTENBHBIX
pacdera y3JI0B, arperaroB 1 METOIOB B MEXaHUKE U 3(heKTHBHBIE
CUCTEM BBIYUCIUTEIBHBIC AITOPUTMBI, IPUMEHSIEMbIC B
TPaHCHOPTHO-TEXHOIOTHYECKUX COBPEMEHHOM ITPOTPaMMHOM 00ECIICYEHNUH JUIS
CPEACTB U UX peLIeHNs NPUKITaJHbIX 3a/1a4 aHaJIn3a,
TEXHOJIOTUYECKOTO HalpsDKEHHO J1e(hOPMUPOBAHHOTO U TEIJIOBOTO
000pyIOBaHHUs COCTOSTHHMI KOHCTPYKLUIT aBTOMOOMIIeH 1

TPaKTOpOB.

[ICK-1.2 CIOCOOHOCTBIO TIPOBOJUTH ® BO3MOXXHOCTH COBPEMEHHOIO MPOrPaMMHOIO
TEOPETUUECKUE U o0ecredeHnsI METO/la KOHEUHBIX JJIEMEHTOB IS
SKCIIEPUMEHTAIbHBIE HAyYHbIE pelIeHNsT MHKCHEPHBIX 3a/1a4 MPH
WCCIIEZIOBAHUS TI0 MIPOU3BOJICTBE, MOJIEPHU3ALINN U PEMOHTE
MIOKCKY U NMPOBEPKE HOBBIX UAEH TPaHCIIOPTHO-TEXHOJOTMYECKUX CPEIICTB, UX
COBEpPIICHCTBOBAHUS TEXHOJIOTUYECKOTO 000PYIOBaHUS U
aBTOMOOWJICH U TPAKTOPOB. KOMIIJIEKCOB Ha uX 0aze

® TEOpEeTHYECKUE BOMPOCHI 00eCeYeHNUs

[ICK-1.5 CIOCOOHOCTBIO HCIIONB30BATh MIPOYHOCTH KOHCTPYKILIUH, CBSI3aHHBIE C
IIPUKJIaIHBIE IPOIPaMMBI peleHreM npoodaeM IPOU3BOJICTRA,
pacueTa y3J0oB, arperaTtoB u MOJICPHHU3ALIMU U PEMOHTa aBTOMOOMIIEH 1
CHCTEM aBTOMOOWIIEH U TPaKTOPOB
TPaKTOPOB. yMeThb:

®  JCIIONB30BaTh COBPEMEHHOE IIPOTPAMMHOE
oOecrieueHne Al pacdeTHOTO aHaAIN3a,
HalpsDKEHHO J1e()OPMUPOBAHHOTO M TEIJIOBOTO
COCTOSTHUU JeTaJIeH U y3JI0B aBTOMOOHIICH 1
TPaKTOPOB.

®  [10JIb30BaThCA BO3ZMOKHOCTSIMH,
MPEAOCTABISIEMbIMHA COBPEMEHHBIM
IIPOTPaMMHBIM 00€CIICYEHHEM METO/1a
KOHEYHBIX DJIEMEHTOB JIJIsI TPOBEICHUS
TEOPETUYECKUX HAYYHBIX UCCIICIOBaHUH MpH
PELICHUN MHXEHEPHBIX 3a7a4, BO3HUKAIOIINX
MIpH MTPOM3BOJICTBE, MOJIEPHU3ALINN M PEMOHTE
TPaHCHOPTHO-TEXHOIOTHYECKUX CPENCTB, UX
TEXHOJIOTHYECKOr0 000pYyIOBaHUS U
KOMITJIEKCOB Ha nx 0aze

®  BHIMOJHATH aHAIHU3 HAMPSHKEHHO
1e(OPMUPOBAHHOTO COCTOSIHUS JIeTaleil 1
Y3JI0B aBTOMOOMJIEH U TPAKTOPOB MIPU IOUCKE
BapUAHTOB U KOMIIPOMHCCHBIX PEIICHUH




po0eM UX NPOU3BOACTBA, MOACPHU3ALUH U
pEMOHTa aBTOMOOMJIEH U TPAKTOPOB
BJIAJeTh:
® HaBBIKAMHU UCTIONB30BaHUA OAHOHN U3

COBPEMEHHBIX BBIYHCIUTEIIBHBIX IPOTrPaMM,
peanusyromiei MeTo KOHEYHbIX IIEMEHTOB,
IUISl pacyeTa, HanpsHKeHHO Ae(opMHpOBaHHOTO
1 TEIUIOBOTO COCTOSIHUI JieTajell U y3/10B
aBTOMOOWJICH U TPAKTOPOB.

e mpuemamu 00pabOTKH JaHHBIX U
3¢ PEKTUBHBIMU aJITOPUTMAMU UHTEPIIPETAIN
PE3yJIBTaTOB KOMITBIOTEPHOTO aHAIIN3a
HaNPsHKEHHO-1e(hOPMUPOBAHHOTO ¥ TEILIOBOTO
COCTOSIHUU JeTaJIEH U y3J10B MallluH

® HaBHIKAMH NPUMEHEHHS METO/IOB
BBIYUCIUTEIBHON MEXaHUKHU AJIS pacyera
HalpsDKEHHO 1€(hOPMUPOBAHHOTO COCTOSIHUSA
JeTajell ¥ y3JI0B aBTOMOOMIIEH M TPAKTOPOB

4 CTpyKTYpa M coep:KaHue JUCUUILINHBI

OO6m1ast TPyAOEMKOCTh JAUCIUIUIMHBI COCTaBsAeT 3 3a4e€THBIX eauHUIlbI, T.c. 108
aKaJeMHUYECKHUX 9acoB (M3 HUX 54 "yaca — camocToATeIbHas padoTa CTY[ICHTOB).

JlucuuiuiiHa 4YuTaeTcss Ha TPEeTheM Kypce B mecTom cemectpe. [lpoBoastcs
Jeknuu — 2 yaca B Henento (36 yacoB), cemuHapsl — 1 yac B Heaenmto (18 gaco), hopma
KOHTPOJISI — 3a4eT.

Bup yueOHoi padoThI Bcero yacosn CemecTtp
6
O01mas TpyI10EMKOCTE 108 (3 3.e.) 108 (3 3.¢e.)
AyIUTOpHBIE 3aHATHS 54 54
(Bcero)
B Tom yuciie
JICKIIUHU 36 36
IIpakTHyeckue 3aHATUs 18 18
JlaGopaTopHble 3aHSATHS
CamocrosTenbHas 54 54
paboTa CTyJIeHTa
KypcoBas pabora HET HET
KypcoBoii mpoekT HET HET
Bua npomexyTouHoi 3auer
aTTeCTaIluH

Crpykrypa U coaep:KaHWe AUCUUILIMHBI «METOl KOHEYHBIX 3JIEMEHTOB» IO
CpOKaM M BHUJIaM paboThl oTpakeHsl B [Ipunoxennn 1.

Conep:kaHue pa3aesioB JUCHUIINHBI.



Tema 1. BBeaenue.

Ponp pacueTHbIX METOOB M METONA KOHEYHBIX 3JEMEHTOB, B YACTHOCTH, IPHU
INPOCKTUPOBAHUM U  JIOBOJKE AaBTOMOOWJIEH W  TPaKTOpOB  JJis  aHaIM3a
HaMpsHKEHHO-AC()OPMUPOBAHHOTO U TEPMHUUYECKOTO COCTOSHUN JeTajedl U y3JI0B s
obecnieueHust ux nmpouHocty. O630p 3a/1a4, penaeMblX METOIOM KOHEUHBIX AJIEMEHTOB.

CoBpeMeHHOE TporpaMMHOe oOOecleyeHue, peanu3yroliee METOJ] KOHEUHBIX
AIIEMEHTOB, JIJIsl aHAJIU3a HAIPSKEHHO-Ie(HOPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN
JeTaneil u y3ioB aBromoOuseit u TpakropoB. CTpyKTypa MpOrpaMMHOTO OOECIICUCHUS
METOAA KOHEYHBIX 3JIEMEHTOB.

O0630p 2(pdheKTUBHBIX ©  MPOU3BOMUTEIBHBIX  YHCICHHBIX  aJTOPUTMOB,
peann3yeMbIX B IPOTPAaMMHBIX KOMIUIEKCAX IS PELIEHUs 3a4a4 BBIYHUCIATEIBHOU
MexaHHKA. OCHOBHBIC BBIYHCIHUTENBHBIE 3aTPAThl NPU PEUICHUH 33a4a4 METOAOM
KOHEYHBIX JJIEMEHTOB.

CpaBHUTENBHBIA aHAIM3 PA3JMYHBIX PACUYETHBIX IIOAXOAOB B  3ajadax
obecrieueHus MPOYHOCTH KOHCTPYKIIMM aBTOMOOWJIEH M TpakTopoB. JlemoHCTparus
pE3yJIbTATOB PACUYETHBIX HMCCIEAOBAHUN METOAOM KOHEUHBIX KOHCTPYKUMK MallH.
[IpoGnembl BbIOOpa pacyeTHOW CXeMbl. XapaKTePUCTUKH PACUETHBIX MOJIETICH:
TOYHOCTb, aJICKBATHOCTb U SKOHOMUYHOCTb.

Tema 2. CBeneHusi U3 MATEMATHKH M MEXaHUKH JAeGOpPMHPYEMOro TBEPIAOTo
TeJia.

DNeMEeHTHI MATPUYHON anTreOphl U BApUAIMOHHOTO MCYUCIICHHUS.

[Tepememenus, nedopmaruu, HanpsokeHus. CBs3b MEXAY HAMPSKCHUSIMU U
nedopmarsiMi. YpaBHEHHUS paBHOBecusa. [panuynble ycnoBus. OOmMe CXeMbl
pelIeHusT 3a7a4 MEXaHUKM KOHCTpyKuuid. [IpyHUMD MHUHMMyMa NOTE€HUHATbHOU
JHEPI'UHu.

Tema 3. Merog KOHEYHBIX JJIEMEHTOB KAaK BbIYMCIUTEIbHBIH MeETOI
pelIeHus 32124 MEeXaHUKH.

OcHOBHBIC TOHATUS MeToAa KOoHeuHbIX a3neMeHToB (MKD). OG630p Tumos
KOHEYHBIX 3J1IeMeHTOB. OCOOEHHOCTH pacdeTa KOHCTPYKIUH ¢ ucrnosb3zoBanuemM MKD.
CrpyKTypa COBpEMEHHOI0 IporpaMmmHoro ooecnedenus MKD.

Cnoco0Obl BhIBOAA COOTHOIIIEHUH MeTo/a KoHeuHbIX 3iemeHToB (MKD). [Ipsmoit
METOJl TOJY4YEHUSI KOHEYHO-AIIEMEHTHBIX COOTHOLICHH. CTEpKHEBOM KOHEUYHBIN
anemeHT. DopmMupoBaHue I100aTEHON MAaTPHUIIBI )KECTKOCTH KOHCTPYKIIUU U3 MaTPHIL
KECTKOCTH OTAEJBbHBIX AJIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a1a4n).

Bapuanuonubsie mpuHIMIBI - OCHOBA (hOPMUPOBAHUS Pa3PEIIAONINX YPABHCHHM
MKD. BeiBon Marpuusblx ypaBHeHnid MKD Ha ocHOBe npuHIMIA MHUHHMYyMa
noTeHuuanbHou sHepruu. OcHoBHble Marpuubl MKD - xecTkocTH, macc W Jp..
Bekropsl  Harpy3ok  OT BHEIIHUX CWI. YYeT HayajdbHbIX JAedopmanui,
MPEABAPUTENBHBIX HaIpsKeHUW. PacrpeneneHHble Harpy3Kd B KOHEYHO-3JIEMEHTHBIX
monenax. llpuBeneHue pacnpenelieHHbIX HArpy30K K y3JaM KOHEYHO-3JIEMEHTHOU
MOJIEIIH.



Annpoxcumanus Heu3zBecTHbIX B MKD. OyHkmu (popmMbl KOHEUHBIX 3JIEMEHTOB.
Knaccer npumensiembix @ynkiuii. CoiictBa ¢QyHKuui Qopmbl. TpeboBaHus K
¢ysakausm popmbl. Tounocts pemenuid MKD B 3aBucumMocTu oT BbiOOpa (DyHKUHNA
(bOpMBI.

banounblii koHeyHBIM d7eMeHT. DyHKUUU (QopMbl 0aJTOYHOTO KOHEYHOTO
aneMenTa. [lonnHombl OpMuTa Kak GyHKIMHM (HopMbl OamodHoro snemeHTa. CrnocoOsl
(OopMHUpPOBaHUS  COOTHOIIEHUH METOJAa KOHEYHBIX 3JEMEHTOB B  PA3IMYHBIX
KOOPZMHATHBIX CUCTEMAX.

YucneHHOE MHTErpUpPOBAHME IMPU  BBIUUCICHUU KOIPPUIMEHTOB MaTpHUIL
KECTKOCTH, mMacc W aApyrux Marpur, B MKD. Ksaaparypuwsie dbopmynsr [aycca —
Jlexxanpa.

Tema 4. MeTox KOHEYHBIX 3JIEMEHTOB 3aJadye IUIOCKOI0 HANPSKEHHOIO,
IJI0CKOI0 1e()OPMHPOBAHHOIO COCTOSIHUM

TpeyronbHBI KOHEYHBIM JJIEMEHT JUIS PEIICHUSA IUIOCKOM 3aJa4yu TEOpUU
yupyroctu. TpeyroabHble L-xoopaunnarsl miomanu. Menonb3oBanue L-koopauHar s
noctpoeHuss GyHKIUN (POPMBI MIIOCKOTO TPEYroJIbHOTO KOHEYHOTO 3jeMeHTa. CBs3b
L-xoopauHaT ¢ pu3nuecKuMu (JI€KapTOBBIMU) KOOPAUHATAMU TPEYTrOJbHOIO KOHEYHOIO
anementa. JuddepenuupoBanne L-xoopauHar mno (u3MUecKUM (JICKapTOBBIM)
KOOpPIMHATaM 3JIeMEHTa. Marpuma »XECTKOCTH IIIOCKOTO TPEYTrOJIBHOIO KOHEYHOTO
DJIEMEHTA.

Tema 5. Teopust n3onapaMmeTpu4ecKMX KOHEYHbIX 3JIEMEHTOB

OyHKIMHU (dopmbl U30I1apaMETPUIECKUX KOHEYHBIX JJIEMEHTOB.
N3onapamerpuyeckue koHeuHble 3neMeHThl JlarpankeBa 1 CepeHIUIIOBA CEMEMCTB.
CyOnapaMmeTpuieckue, HU30MapaMeTpPUUECKe, CyleprnapaMeTpudecKue KOHEUHBIE
JIeMEHTHI. EcTeCTBEHHBIE KOOPAMHATHI M30MAPAMETPUYECKUX NIEMEHTOB, UX CBS3b C
¢usznueckumu koopauHaramu. JuddepeHuupoBanue Mo (GpU3MYECKUM KOOpAMHATAM
¢yHKIuA  (OpMBI  SIBHO  BBIPAKEHHBIX  4Y€pE3  E€CTECTBEHHBIE  KOOPIMHATHI.
YeTblpeXyrojabHblil OMIMHEHHBIA H30MapaMETPUUYECKUII KOHEUHBIM 3JEMEHT IJI0OCKOTO
HaIPSHKEHHOI O COCTOSIHUSL. OObeMHBIN BOCBMMY3JI0BOM LIECTUTPAHHBIN
U30MAPAMETPUYECKUI  KOHEYHBIM DJIEMEHT I MOJACIHMPOBAHUS  TPEXMEPHOIO
HaNpsHKEHHO-1€(POPMUPOBAHHOIO COCTOSIHUSL.

basucHble  (QyHKUMHM  KOHEYHBIX  DJEMEHTOB  HEPapXUYECKOro  THIIA.
[IpeumymiecTBa pemieHus 3a4ad C UCHOJIb30BAHMEM 3JEMEHTOB Ha OCHOBE (YHKLMH
(bopMBI HEpaPXUICCKOTO THUTIA.

Tema 6. Mopgenu MeToAa KOHEYHBIX JIEMEHTOB /UISl pacyeTra IVIACTHH M
o0oJ104eK

Koneunsle »s1eMeHThl Ui pacyeta u3rmba 1actuH. DyHKuuu (Hopmbl
sneMeHToB. COBMECTHOCTh 3yieMeHTOB. KomMOuWHMpOBaHHWE C D3JIEMEHTaMH pacyeTa
IUIOCKOTO HANpsSKEHHOTO COCTOSIHUSL I CO3[aHUsl 3JIEMEHTOB OOOJIOUKH OOLIEro
noyioxkeHusi. KoHeuHble 271eMEHThI TOHKOM 0CECUMMETPUYHON 000JIOUKH.

Tema 7. MoaessupoBaHue TEMJIONPOBOAHOCTH METOA0M KOHEYHBIX JICMEHTOB

VYpaBHEHHE  TEIUIONPOBOAHOCTH. ['paHWyHBIE yClnOBUA 11 ypPaBHEHUS
TEIJIONPOBOJHOCTA YYET TPAaHUYHBIX YCIOBUI NEPBOTO, BTOPOIO U TPETHETO PoOAa.
CrannoHapHas TEIUIONIPOBOAHOCTh. YpaBHeHMs Jlamnaca, Ilyaccona. @opmynupoBka



METOZa KOHEYHBIX JJIEMEHTOB I PELICHUs YPAaBHEHUS TEIIONPOBOAHOCTA HA OCHOBE
Merona byOHoBa-I"anepkuHa. Y4eT rpaHUuHbBIX YCIOBUM B 3a/1a4e TETIONPOBOAHOCTH.

Pemienue 3amayum HECTAlMOHAPHOW TEIJIONPOBOAHOCTH METOAOM KOHEUYHBIX
JJIEMEHTOB. fIBHas W HEABHAsA CXEMbl TPEYIOJIbHUKA, CXEMa WHTETPUPOBAHUSA
Kpanka-Huxkoncona.

Tema 8. DJddexkTuBHBIE UYNCIEHHBbIE AJTOPUTMbI, HCIHOJb3yeMble B
COBPEMEHHOM NPOrPaMMHOM 00ecCleYeHUN MeTOAa KOHEYHbIX 3JIEMEHTOB

CBoiicTBa Marpull CHCTEM JIMHEHHBIX alreOpandeckux YpaBHEHHM Mpu
monenupoBanun MKD. ANTOPUTMBI PEIICHHUS CHUCTEM OOJBIIUX CUCTEM JIMHEHHBIX
anredpanyecKkux ypaBHEHHN C CHMMETPUYHBIMH DPa3peKeHHbBIMU MaTpuuamu. Meron
LDL" s pemenust CMCTEM JIMHEHHBIX anrebpandeckux ypaBHenuit B MKD. O6Gnacthb
npuMenuMoctd Metona LDL'.  HrepalMOHHBIE METOABI PEIIECHUS CBEPXOONBIIMX
cucteM MKD. Metoa conpsKeHHBIX TPAIUEHTOB. YCKOPEHUE MPSMBIX U UTEPALIMOHHBIX
METOJIOB 3a CYET CHEUHUAJbHBIX MPOLEAYP HyMEpalHH Y3JI0B KOHEYHO-3JIEMEHTHBIX
MOJIEIIEH.

Cnioco06n1 xpaneHnus paspexeHHbix marpuil B MKD. 3anonHnenne pa3peskeHHbBIX
Matpulyu, MKD mnpu pelieHuu CHCTEM YpaBHEHUM MPAMBIMU MeTogaMH. MeTomabl
SKOHOMHMHM TIaMSITU U TOBblIeHUd ckopoctu peuieHus MKD. IlpencraBienue c
MIOMOIIIBI0 TEOpUH TpadoB Mpoliecca UCKIIOUEHUSI CTEeTeHeld CBOOOIbI. AJITOPUTMBI
BbIOOpa  omnTuUMalibHOTO mopsiaka uckimodeHus Komnmmnza, Karxunna-Makkwu,
[IapaJuIeNIbHBIX U BJIOKEHHBIX CEUEHUN.

B0O3MOXXHOCTH MapayienbHOTO pelIeHns 3a7ad METOIOM KOHEUYHBIX 3JIEMEHTOB.
O030p YKCIEHHBIX ANTOPUTMOB MAPAIIEIBHOTO PEUICHUS CHCTEM ajre0pandyecKux
ypaBHeHMI MKD Ha MHOTOSAEpPHBIX M MHOTONPOLIECCOPHBIX BBIYUCIUTEIBHBIX
CUCTEMAX.

Tema 9. IlyTy noOBbIIIEHUS] TOYHOCTH PACYETHOIO0 AHAJIM3a KOHCTPYKIUM
aBTOMOOMJIEl U TPAKTOPOB, BBINOJIHIEMOI0 METOA0M KOHEYHBIX 3JIEMEHTOB

OcCHOBHBIE TIPUEMBI U CIIOCOOBI MOJAEIMPOBAHUS JI€TaNeH, Y3JI0B U KOHCTPYKUUN
aBTOMOOWJIEH M TPAKTOPOB METOAOM KOHEUHBIX 37€MEHTOB. OCOOEHHOCTH PacUETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIEJICH AeTaneil, y3I0B U KOHCTPYKIMI aBTOMOOWIIEeH U
TpakropoB. lIpeumymiecTBa M HEIOCTATKU PA3IUYHBIX PACYETHBIX ITOAXOAOB IIpU
BBIMIOJIHEHUN MCCIIEI0BAaHUI KOHCTPYKLMI aBTOMOOWJIEH M TPaKTOPOB YHUCICHHBIMU
Meronamu. [lorpemnsocTy, BO3HUKAIOLIME [IPU pacdyeTax METOAOM KOHEYHBIX DJIEMEHTOB
KOHCTPYKUMU MamuH. [IyTy MOBBIIEHN TOYHOCTH BBIITOJIHAEMOIO METOOM KOHEYHBIX
AIIEMEHTOB  PAacyeTHOrO  aHali3a  HaINpPsHKEHHO-e(OPMUPOBAHHOTO  COCTOSIHMS
KOHCTPYKIMK MaIlIuH.

5. O0pa3oBaTesibHbIE TEXHOJIOTHHI

Meroauka npenogaBaHus JUCHUIUIMHBL «MeETO KOHEYHBIX JJIEMEHTOB» U
peanu3anus KOMIIETEHTHOCTHOTO IIOAXOJAa B M3JI0KEHUUM W BOCHPHUSATHM MaTrepualia
pelycMaTpuBaeT HCIOJIb30BaHHWE CIEAYIOIMMUX aKTUBHBIX (OpM  MpOBEHCHHUS
IPYNIOBBIX, WHAUBUAYAJIbHBIX, AyAUTOPHBIX 3aHSATUN B COYETAHWUU C BHEAYAUTOPHOMN



pabotoii ¢ 1uenbl0 GOPMHUPOBAHUS W Pa3BUTUSA MPOGECCHOHATBHBIX HABBIKOB
00y4Jaronuxcsi:

— TIOJITOTOBKA K BBHITIOJTHEHUIO MPAKTUYECKUX PaboT B 1ab0paTopusix By3a;

— TMOATOTOBKA, TPEJCTaBICHHUE W OOCYKICHHE IMPE3CHTAIMN Ha CEMHHApPCKUX
3aHATHUSAX;

— OpraHu3anys W MPOBEIECHUE TEKYIIETO KOHTPOJS 3HAHWHA CTYIEHTOB B (opme
OJTaHKOBOTO TECTUPOBAHUS;

— TMPOBEJICHUE MACTEP-KIACCOB HKCIEPTOB U CICIMAIUCTOB B 00JIACTH YUCICHHBIX

METOOAOB U HpHKHaI[HOfI MCXaHUKH.

6. OneHo4HbIe CPeACTBA I TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTALMM [0 UTOraM OCBOCHMS IUCUUILIUHBI U Y4eOHO-MeTOANYeCKoe
o0ecneyeHHe CaMOCTOATEIbHOM padoThl CTYICHTOB.

B mpomecce 00yuyeHHs UCHONB3YIOTCS — CIEAYIOUIME OIICHOYHBIE (OPMBI
CaMOCTOSATENIbHOM paOOThl CTYAEHTOB, OLIEHOYHBIE CpPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTALINA:

- TIOJTOTOBKA K BBIIIOJIHEHUIO JIA0OPATOPHBIX PabOT U UX 3allUTA.

OuLeHOYHBIE CpPENCTBA TEKYLIETO KOHTPOJS YCIEBAEMOCTH BKIHOYAOT
KOHTPOJIbHBIE BOMPOCHI W 3afaHusi B (opme OJAHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, I KOHTPOJISI OCBOCHUSI OOYHaIOUUMUCS PA3/IeIOB TUCIUTIIMHBIL.

OOpa3ipl  TECTOBBIX 3a/JaHMM, 3aJaHUN KYpPCOBBIX IPOEKTOB, KOHTPOJIBHBIX
BOIIPOCOB W 3aJaHUM I NPOBEACHUS TEKYIIEr0 KOHTPOJSA, 3K3aMEHAIMOHHBIX
OWJIETOB, IPUBEICHBI B IPHIIOKCHUH 4.

6.1. ®oH/I OLIEHOYHBIX CPEACTB /ISl IPOBEIeHUS MPOMEKYTOYHOM aTTecTallul
00y4YarouuXxcs no JUCUUIINHE (MOAYJIIO0).

6.1.1. TlepeueHb KOMIIETEHIIMM C YKa3aHHEM A3TarnoB WX (OpMUpPOBaHUS B MpoIlecce
O0CBOEHUSI 00pa30BaTEIbHON POTrPaMMBI.

B pesynsrare OCBOGHUS AUCHUIUIMHBI  (MOAYJsi) (OPMUPYIOTCS  CIEAYIOIINE
KOMIIETEHIIUHU:

Kon . .

B pe3yabrare ocBoeHUs1 00pa30oBaTeIbHON MPOrPaMMbl 00y4ar0oIIUiics
KOMIIETEHUHU
" J0JI2KeH 00/1a1aTh

ITK-6 CHOCOOHOCTBIO MCIIONIB30BaTh MTPHUKIIaTHBIE TIPOTPAMMEBI pacueTa y3JI0B, arperaTtoB
U CHCTEM TPaHCIIOPTHO-TEXHOJIOTMIECKHUX CPEJICTB U HX TEXHOJIOTUIECKOTO
o0opynoBaHHS

[ICK-1.2 CIOCOOHOCTBIO TPOBOANTE TEOPETUUECKHUE M SKCIIEPUMEHTAIIbHBIC HayYHbIE

HCCIIEIOBAHUS 110
MOUCKY Y MPOBEPKE HOBBIX UEH COBEPIICHCTBOBAHUS aBTOMOOHIIEH U TPAKTOPOB.




IICK-1.5

CHOCOOHOCTBIO MCIIONIB30BaTh MTPHUKIIaHBIE TIPOTPAMMEI pacueTa y3JI0B, arperaTtoB
U CUCTEM aBTOMOOUJIICH M TPAKTOPOB.

B npomnecce ocBoenus o0pa3oBaTelbHON HMpOrpaMMBbl JaHHBIE KOMIIETEHLIUH, B
TOM YHCJIE€ MX OTAENbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOIE OCBOCHUS
00y4arIKUMHCS JUCUUIUINH (MOAYJIEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM IIJIAHOM U
KaJeHIapHbIM I'pauKoM y4eOHOro Ipouecca.

6.1.2. Onucanue noxka3sareJieil M KpUTEepHeB OLICHUBAHUS KOMIICTCHIIMH,
(hopMuUpyeMBIX 110 HTOTaM OCBOCHH S AUCHUILIUHBI (MOAYJIfA), ONMCAHHE HIKAJ

Iloka3arenem

OLCHUBAHU

OLICHUBAHUSA.
KOMITETEHIIUU

Ha Pa3INYIHbIX

oTallax ux

(GopMUpOBaHUS SIBIIACTCS JOCTIDKEHHE OOYYArOIIMMHUCS TUIAHHUPYEMBIX PE3yIbTaToB
00y4eHUS 110 AUCIUTIINHE (MOIYIIIO).

IIK-6 cnoco0HOCTHIO HCNO/IB30BATH NPUKJIAAHbIE IPOrPAMMBbI pacyeTa y3JI0B, arperaTtoB U CHCTeM
TPAHCIMOPTHO-TEXHOJIOTHYECKHUX CPECTB U UX TEXHOJOTH4eCKOro 000py1oBaHust

IICK-1.2

IO MOUCKY M IIPOBEPKE HOBLIX uaen COBEPIHICHCTBOBAHUA aBTOMOOMJIEH 1 TPaKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEN M TPAKTOPOB..

CIOCOOHOCTBIO MPOBOAUTD TCOPECTHUYCCKHE U IKCIICPUMECHTAJIbHBIC HAYYHbIC HCCJICI0OBAHUA

CIOCOOHOCTHI0 MCIOJIB30BATH MPHUKJIAHbIE IPOrPAMMBbI pacueTa y3JI0B, arperaTtoB u

Kpurepuu oueHuBanus

Iloxa3zarenn

2 3 4 5
3HATh: OOyyarommuiics OOyuatoruiics OOyuatomuiics O0yyatomuiics
HaIIpaBJICHAA JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
PpasBUTHA OTCYTCTBHE WJIN HETIOJIHBIC 3HAHUS YaCTUYHBIE 3HAHUSA B IOJIHBIE 3HAHUS B
BBIMHCIIUTCIIBHBIX HEIOCTATOYHOE COOTBETCTBUE HapaBJICHUH pa3BUTHS 00JIacTH HaIpaBICHHUH obmacTu
METONOB B 3HaHWM HanpaBJIeHUI BBIYUCIIUTENBHBIX pa3BUTHSL HanpaBJICHUI
MEXAaHHKE 1 pa3BUTHSA BEIYUCITUTEIBHBIX METOJIOB B MEXAHUKE U BBIYMCIIUTEIBHBIX METONOB | pa3sBUTHSA
s dexrnBHBIC METOZIOB B MEXaHHUKE U 3¢ PEKTUBHBIX B MEXaHHKE U BBIUUCIIUTENbHBI
BBIMUCIIUTCIIEHBIC 3¢ PEKTUBHBIX BBIUUCIIUTEIbHBIX 3 PEeKTUBHBIX X METOZIOB B
aJITOPUTMEL, BBIYUCIIUTENBHBIX aJrOPUTMOB, BBIYUCIUTENBHBIX MEXaHUKe U
MPUMCHACMBIC B aJTOPUTMOB, IIPUMEHAEMBIX B IIPUMEHSAEMBIX B aJTOPUTMOB, s¢dekTrBHBIE
COBPEMCEHHOM COBpPEMEHHOM MTPOTPaMMHOM COBpPEMEHHOM MIPUMEHSAEMBIX B BBIYUCITUTENbHBI
NpOrpaMMHOM obecriedueHnn I PeIIeHuUs MPOrpaMMHOM COBPEMEHHOM X aJITOPUTMOB,
obecriedeHun st MPUKJIAIHBIX 33/1a9 aHAJIN3a obecreyeHnH IS MPOrpaMMHOM NIPUMEHSAEMBIX B

penieHus
TIPUKITAIHBIX 33734
aHaIM3a
HaInpspKeHHO
nedopMUpOBaHHOT
0 U TEMJIOBOIO
COCTOSIHUI
KOHCTPYKIMH

HaIpsHKEHHO
Ie(OPMHUPOBAHHOTO H
TETJIOBOTO COCTOSTHUN
KOHCTPYKIMIA aBTOMOOMIIEH 1
TPaKTOPOB.

peTIeH s MPUKIIATHBIX
3a/ad aHaIm3a
HaTIPSHKEHHO
Je(OPMHUPOBAHHOTO U
TEIUIOBOTO COCTOSIHUI
KOHCTPYKIHH
aBTOMOOMIIEH U
TpakTopoB. Jlomyckatorcs

00eCTIedYeHNN ISl PeICHHS
TIPUKITAIHBIX 3a0a9
aHaJIM3a HAPSHKEHHO
ne(GopMHUPOBaHHOTO U
TETIJIOBOTO COCTOSTHUN
KOHCTPYKIMH
aBTOMOOMIIEH U
TPaKTOPOB., HO

COBPEMEHHOM
IPOTPaMMHOM
olecrieyeHuH IIst
peLICHUs
TPHKIIATHBIX
3a/1a4 aHaIM3a
HaMPSHKCHHO
Je(OopMUPOBaHH




aBTOMOOMJIIEH 1

3HAYUTCIIBHBIC OH.II/I6KI/I,

JIOITy CKAfOTCS

OTr'0 U TCIJIOBOI'O

TPaKTOPOB. NIPOSABIIAETCS HE3HAYNTEIbHBIC OMMOKH, | COCTOSHHH
HEIOCTATOYHOCTh 3HAHUM, | HETOYHOCTH, 3aTPyAHEHUS KOHCTPYKIUH
O psiy MoKa3areneH, IIPU AHAJIUTUYECKUX aBTOMOOMIIEH U
oOyuarouiics onepauusx. TPaKkTOpOB,
UCIIBITHIBAET CBOOOITHO
3HAYUTEIIbHBIC OIEpUpPYET
3aTpyAHEHUS IIPU NpUOOpe-TeHHBIM
OIIEpUPOBAHUU 3HAHUAMU Y 3HAaHUSMH.
IIPY UX IIEPEHOCE HA
HOBBIE CUTYallUU.
yMeTh: OOyuaromuiics He yMeeT HiIH OOyuatormmuiics OOyuatommuiics OO6yyaromuiics
HCNOIB30BATH B HEJIOCTATOYHOM CTETIEHU JIEMOHCTPUPYET HEMOIHOE | JIEMOHCTPUPYET YaCTUYHOE | JTEMOHCTPUPYET
COBPEMEHHOE yMeeT: COOTBETCTBHE COOTBETCTBHE CIEAYIOMUX | MOIHOE
TPOrpamMMHOC HCII0JIb30BaTh COBPEMEHHOE CIIEYIOIIUX YMEHUM: YMEHMI: COOTBETCTBUE
obecIrieueHue IIst
pACHETHOTO porpaMMHOE oOecriedeHue cnez[yfcv)nmx
AHAIH3a JUIs1 pac4E€THOTO aHaIu3a HCIIOJIb30BaTh HCII0JIb30BaTh YMEHMUI:
HaNpsKEHHO HaPsHKEHHO COBPEMEHHOE COBPEMEHHOE
nedopMUpOBaHHOT JIe(pOpPMHPOBAHHOTO H MIPOrpaMMHOE IPOrpaMMHOC HCIIOJIB30BaTh
oHu TeHHO?OFO _ | remoBoro COCTOSIHHH neTalieil | oOecrieuenue st obecrieueHue It COBPEMEHHOE
COCTOTHII ICTANCH | o7 v3110p apTOMOGHMIIETH T pac4eTHOIO aHaIu3a pac4eTHOIO aHaIu3a IIPOrPaMMHOE
I:B};ZJLO%HEI:I " TPaKTOPOB. HaIPKEHHO HAIPSKEHHO obecrieuenne s
TPaKTOPOB. JeOpMHPOBAHHOTO H ne(GopMHPOBaHHOTO U pacyeTHOro
TEIJIOBOIO COCTOSIHUM TEIJIOBOI'O COCTOSHUM aHanusa
JleTaneu U y3ioB JleTalel U y3JoB HaIPSKEHHO
aBTOMOOMIIEH U aBTOMOOMJIEH U TPAKTOpPOB. | AehopMUPOBaHH
TPaKkTOpOB. Or'0 U TEIUIOBOIO
‘YMeHus: 0CBOSHBI, HO COCTOSIHUH
Homnyckarores JIOITYCKaoTCSA JleTajaei u y3ioB
3HAYUTEIbHBIE OMINOKH, HE3HAYUTENbHBIE OIIHOKH, aBTOMOOMIIEH U
NIPOSABIIAETCS HETOYHOCTH, 3aTPyJHCHU TPaKTOPOB.
HEI0CTaTOYHOCTh IIpH NEPEeHOCe YMEHU Ha
BJIA/ICHUS HABBIKAMU 110 HOBBIE, HECTAaHAAPTHBIE CBobozHO
psAny mokasaTenei, CUTyalLuu. OIIEpUPYET
Ob6yuaromuiics PUOOPETEHHBIM
UCIBITBIBAECT U YMEHUSIMH,
3HAYUTEIIbHbIC IIPUMEHSIET UX B
3aTPYJAHEHUS IIPH CUTYaLUsAX
IIPMMEHEHHUH HABBIKOB B MOBBIIIEHHON
HOBBIX CUTyaLHsX. CJI0’KHOCTH.
BJIaJeTh: OOyuaromuiics He BIageeT OOyuatommuiics He B OOyyaromuiicss 4aCTHIHO OO0yyarommuiics B
HaBbIKaMM WIM B HEAOCTATOYHOM MOJIHOM Mepe BlajieeT BJIaJCET HaBBIKAMU IIOJIHOM 00BEME
HUCIIOJIb30BAHMS CTCIECHU BJIAJCCT HaBbIKAMU HaBBIKAMH HCIIOJIb30BaHUs OQHON M3 BJIAJICET
OIIHOM U3 HCIIOJIb30BaHUs OJHOU U3 KCIIOJIb30BaHMs OJTHOU U3 COBPEMEHHBIX HaBbIKAMH
COBpPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX BBIYHCIIUTEIbHBIX HCII0JIb30BaHUs
BBIYUCIIUTCIIBHBIX BBIYMCJIMTEJIBHBIX IIPOrPaMM, BBIYMCJIMTEIIBHBIX NIPOrPaMM, PEAIU3YIOLIEH OJIIHOM U3
[Iporpamm, peanusyouen MeTox IIPOrpaMM, PEAIU3YIOIIEH | METOA KOHEUHBIX COBPEMEHHBIX
peanusyronei KOHEYHBIX 3JIEMECHTOB, IS METOJl KOHCYHBIX JJIEMEHTOB, I pacdera BBIYHCIIMTCIBHEBI

METO]] KOHEUHBIX
3NIEMEHTOB, AJIS
pacdera

pacdera HanpsHKEHHO
Je(OPMHUPOBAHHOTO H
TEIJIOBOTO COCTOSIHUM JieTalieit

SIIEMEHTOB, JUIS pacueTa
HAIpPsKEHHO
Je(hOPMHUPOBAHHOTO U

HanpspKeHHO
ne(GopMHPOBaHHOTO 1
TEIUIOBOTO COCTOSIHUM

X IIPOTPaAMM,
peanusyromen
METOJ KOHEUHBIX
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HaTIPSHKEHHO
ne(pOpPMHUPOBAHHOT
0 | TEIIOBOI'0
COCTOSIHUH AeTaliei
U y3JI0B
aBToMoOuIel U
TPaKTOPOB .

1 Y3JI0B aBTOMOOWIIEH 1
TPAKTOPOB .

TEIJIOBOTO COCTOSHHI
JleTaneu u y3inoB
aBTOMOOMIICH U
TPAKTOPOB .

Honyckarorcst
3HAYUTENbHBIE OIINOKH,
MIPOSIBIIACTCSI
HEIOCTaTOYHOCTh
BJIaJICHHS HABBIKAMH I10
psny nmoxaszarenen,
Oo6yuarommuiics
UCIIBITEIBACT
3HAYUTEIbHbIC
3aTPyIHCHUS IPU
MPUMEHCHUU HABBIKOB B
HOBBIX CHUTYaIlUsX.

JleTaneu u y3ioB
ABTOMOOWJICH U TPAKTOPOB

HaBbiku 0CBOEHBL, HO
JIOITy CKaIOTCS
HEe3HAYNTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyAHECHHUS
IIpY [IEPEHOCE YMEHUM Ha
HOBBIE, HECTaHIaPTHBIE
CUTYyaLluu.

3JIEMEHTOB, JIJIS
pacuera
HaNpsHKEHHO
Je(OpMHPOBaHH
OT0 U TEILIOBOTO
COCTOSIHUH
JIeTalied U y3710B
apToMoOuIIeH 1
TPaKTOPOB .
CBobOomHO
TIPUMEHSET
TTOTyYCHHBIC
HAaBBIKU B
CUTYyaIUsIX
IOBBIIICHHOM
CJIO)KHOCTH.

IIK-6 cmoco0HOCTBIO HCIOJIL30BATh NMPUKJIAAHBIC TIPOIrPAMMBI pacu€Ta y3Jj10B, arperatToB U CUCTEM
TPAHCHOPTHO-TEXHOJJIOIMIECCKUX CPEACTB U UX TEXHOJOTHYECCKOI0 060pyu013amm

IICK-1.2

10 MOUCKY U MPOBEPKe HOBbIX U/Ieil COBEPIIEHCTBOBAHUSA ABTOMOOMIIEH U TPAKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEN M TPAKTOPOB.

CIOCOOHOCTBIO NMPOBOAUTDL TEOPETUIECCKUE U IKCIIEPUMEHTAJIBHBIC HAYYHBIC HCCJICAOBAHUA

CIOCOOHOCTHI0 MCIOJIB30BATH MPUKJIAHbIE MPOrPAMMbI pacueTa y3JI0B, arperaToB u

Kputepun onennBanus

IToka3areinn

2 3 4 5
3HATH: OO6yuarommuiics Ob6yuarommuiics OObyuarommuiics OO6yuarommuiics
BO3MOXKHOCTH JIEMOHCTPHUPYET MOJIIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPCMCHHOTO OTCYTCTBUE 3HAHUU UIH HETIOJIHBIE 3HAHUS B YaCTUYHBIEC 3HAHUS B MOJHBIE 3HAHUS B
NpOrpaMMHOIo HEZ0CTaTOYHOE COOTBETCTBUE 00racTé BO3MOXKHOCTEH obnacti obmactu
obecrieyeHust 3HaHU B 00IaCTH: COBPEMEHHOTO BO3MOXKHOCTEH BO3MOXKHOCTEMH
METO/1a KOHCYHBIX BO3MO)KHOCTEH COBPEMEHHOIO | NMPOrpaMMHOTIO COBPEMEHHOIO COBPEMEHHOI'O
OICMEHTOB IS MPOrPaMMHOT0 O0eCIIeueHH s obecrieueHus: MeTozia IIPOrpaMMHOI0 IIPOrPaMMHOIO
peuieHus METOJIa KOHEUYHBIX DJIEMECHTOB KOHEYHBIX 3JIEMEHTOB o0ecIieueHust METoAa o0ecIieueHus
WHXXCHCPHBIX 3a/1a4 | 11 pelIeHUs] MHKEHEPHBIX UL peLIeHus KOHEYHBIX JIEMEHTOB JIJIA METona
IIpU IIPOU3BOLCTBE, | 3a1mad IpU IPOU3BOICTBE, WH)KEHEPHBIX 3314 IIpU pelreHns HHKEHEPHBIX KOHEYHBIX

MOJIEpHH3AINHT U
peMoHTe
TPAHCTIOPTHO-TEXH
OJIOTHYECKUX
CpEINCTB, UX
TEXHOJIOTHYECKOTO
o0opyIoBaHUS U
KOMILJIEKCOB Ha X
Oaze.

MOJICpHH3AINN ¥ PEMOHTE

TPaHCIIOPTHO-TEXHOJIOTUIECKH

X CpeACTB, UX
TEXHOJIOTHUYCCKOI'O

000pyOBaHUS ¥ KOMILUIEKCOB

Ha ux 0Oase.

TIPOU3BOJICTBE,
MOJICPHU3AIAY i PEMOHTE
TPaHCIOPTHO-TEXHOIOTUY
€CKHUX CPEJICTB, UX
TEXHOJOIHYECKOTO
000pyIOBaHUS
KOMITJIEKCOB Ha uX Oase.

Jonyckatorcst
3HAYNTENbHBIE OIIHOKH,
TIPOSIBIIACTCS
HEIOCTATOYHOCTH 3HAHWIA,

3aj1a4 [P MTPOU3BOJICTBE,
MOJIEpHH3AINHN U PEMOHTE
TPAHCIIOPTHO-TEXHOJIOTHYE
CKHUX CPEJICTB, UX
TEXHOJIOIHYECKOTO
000pyIOBaHUS U
KOMIUIEKCOB Ha uX 0ase, HO
JIOIYCKarOTCs
HE3HAYUTEIbHBIE OINOKH,
HETOYHOCTH, 3aTPYIHCHUSI
TIPH aHATHTHICCKUX
oTepaIusx.

3JIEMEHTOB JUTA
perLIeHns
MHKEHEPHBIX
3a7aq Ipu
MIPOM3BOJICTBE,
MOJIEPHU3AINH U
peMOHTe
TPAHCIIOPTHO-TEX
HOJIOTHYECKHX
CpeICTB, UX
TEXHOJIOTHYECKOT
0 obopymnoBaHUSA
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0 psALy MOKa3aTeNeH,
oOyJaroruiics
HCIBITEIBAET
3HAYUTEIIbHbIC
3aTPyIHCHUS IPU
OMEePHUPOBAHUY 3HAHUSIMHU
MIPU UX TIEPEHOCE Ha
HOBBIC CUTYAIIHH.

Y KOMIUIEKCOB Ha
ux 0Oase,
CBOOOITHO
orepupyer
pUOOpe-TeHHBIM
Y 3HaHHUSMHU.

yMeThb:
TIOJTb30BAThCS

BO3MO)KHOCTSIMH,
NPENOCTABIAEMbIM
U COBPEMEHHBIM
MPOrPaMMHBIM
obecrieyeHnem
METO/Ia KOHEYHBIX
9JIEMEHTOB IS
IIPOBEICHUS
TEOPETUYECKUX
Hay4HBIX
HCCIEeN0BaHUM NTpU
penieHnn
HHKEHEPHBIX
3aj1ay,
BO3HHUKAIOIIUX MPU
MIPOMU3BOJICTBE,
MOJEpPHU3ALNU U
peMoHTe
TPaHCIIOPTHO-TEXH
OJIOTHYECKUX
CPEICTB, X
TEXHOJIOTHYECKOTO
o0opymoBaHUS U
KOMILIEKCOB Ha HX
6aze.

OO0yuaromuiicss He yMeeT WIn
B HEJOCTATOYHOU CTEIIEHUA
yMeerT:

TTOJIb30BaThCS
BO3MOYKHOCTSIMH,
MPEI0CTABIIEMbIMU
COBpeMeHHbIM HpOIpaMMHblM
o0ecreueHreM MeToia
KOHCYHBIX 2JICMCHTOB IJIA
MIPOBEJICHHS TEOPETUIECKUX
Hay4YHBIX HCCIICAOBAaHUN TIPH
pelIeHnH HHKEHEPHBIX 3a1ad,
BO3HHUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AIIUI
U PEMOHTE
TPAHCIIOPTHO-TEXHOJOTHUCCKU
X CpEeICTB, UX
TEXHOJIOTHYECKOTO
000py10BaHUS U KOMITJIEKCOB
Ha ux 0Oase.

Ob6yuarommuiics
JEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHE
CIEAYIOIMNX YMEHUN:

TIOJIE30BATHCS
BO3MOXHOCTSIMH,
MpeaoCTaBIAEMbIMHU
COBPEMEHHBIM
HIPOTPaMMHBIM
obecrieueHneM MeToza
KOHEYHBIX JIEMEHTOB JUIS
TIPOBENCHUS
TEOPETHYECKUX HAyYHBIX
UCCIIeIOBAaHUH NPHU
pELIeHNU HH)XSHEPHBIX
3aj]a4, BOSHUKAIOUINX [IPU
TIPOU3BO/ICTBE,
MOZEPHU3ALUA U PEMOHTE
TPaHCIIOPTHO-TEXHOJIOT U
€CKHUX CPEICTB, UX
TEXHOJIOTHYECKOTO
00opymoBaHUS U
KOMITJIEKCOB Ha uX 0ase.

Homyckarorcs
3HAYUTEbHBIE OIINOKH,
IIPOABIIACTCA
HEIOCTaTOYHOCTh
BJIQ/ICHUS HABBIKAMU TI0
psny noxaszareinen,
OO6yuarommuiics
HCITIBITHIBACT
3HAYUTCIHHBIC
3aTPyOHCHUS IPU
MPUMEHCHUU HABBIKOB B
HOBBIX CHUTYallUsX.

Oobyuarommuiics
JEMOHCTPHUPYET YaCTHIHOE
COOTBETCTBHE CIIETYIOMINX
YMEHUIL:

T10JIb30BAThCS
BO3MOKHOCTSIMH,
MpeaoCTaBII€EMbIMU
COBPEMEHHBIM
MIPOTrPaMMHBIM
00ecCIIeueHIEM METOIA
KOHEYHBIX JIEMEHTOB JUIA
TIPOBEICHUS
TEOPETHUYECKUX HayYHBIX
HCCIIEAOBaHUN IIpU
pELIeHNN HHXEHEPHBIX
3aj1a4, BOBHUKAIOUINX PU
NPOU3BOJICTBE,
MOJACPHU3AINHU U PEMOHTEC
TPaHCIIOPTHO-TEXHOJIOTUIE
CKHUX CPEZICTB, UX
TEXHOJIOTHYECKOTO
o0opymoBaHUS U
KOMIIJIEKCOB Ha uX 0ase.

YMeHHsT OCBOCHBI, HO
JIOITYCKAIOTCS
HE3HAYUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPyIHCHUS
IIpH [IEPEHOCE YMEHUM Ha
HOBBIE, HECTAH/IAPTHBIE
CHUTYAIIHH.

OO6yuarommuiics
JEMOHCTPUPYET
HOJIHOE
COOTBETCTBHE
CIIEIYIOIINX
YMEHHI:

[0JIL30BaThCS
BO3MO)XHOCTSIMH,
MPE0CTABISIEMBI
MU
COBPEMEHHBIM
MPOTrPaMMHBIM
obecrieueHrueEM
METOma
KOHEYHBIX
SIIEMEHTOB IS
MpOBEACHUS
TEOPETUYECKUX
Hay4YHBIX
HUCCIEI0BAaHUN
[IPU PEIICHUH
HHKCHEPHBIX
3aay,
BO3HHKAIOIIHAX
npu
MPOM3BOJICTBE,
MOJIEpHU3AIUU U
pPEMOHTE
TPAHCIIOPTHO-TEX
HOJIOTHYECKHUX
CPEJICTB, UX
TEXHOJIOTHYECKOT
0 o0opymoBaHUS
M KOMITJIEKCOB Ha
nx 0Oase.

CBoOomHO
onepupyeT
MPUOOPETEHHBIM
W YMEHHSIMH,
MPUMEHSET UX B
CHUTYaIHAX
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MTOBBIIIICHHON
CIJIOKHOCTH.

BJIAACTh:
npueMamMu

00pabOTKU TaHHBIX
u 3peKTHBHBIMU
AITOPUTMaMHU
HHTEpIpETAINN
pe3yJIbTaToB
KOMITBIOTEPHOTO
aHajM3a
HaTpshKeHHO-1edo
PMHPOBAHHOTO U
TEIUIOBOTO
COCTOSIHUH neTaneit
U y3JIOB MAIIIVH.

OOyuarommuiics He BageeT
WIN B HEAOCTATOYHOM
CTEIIEHH BIIaJeeT

npueMamu 00pabOTKH TaHHBIX
1 3¢ PEKTUBHBIMA
QITOPUTMaMU HHTEpPIPETalUH
PE3yNIBTaTOB KOMITBIOTEPHOT'O
aHanm3a
HanpsDKeHHO-Ie(hOPMHUPOBaHH
OTO M TEIUIOBOTO COCTOSIHUH
JieTaied v y3JI0B MallluH.

OOyuaromiuiics BiaaeeT
HE B TIOJTHOU Mepe
npueMamu 00paboTKu
JAHHBIX U

3¢ PEeKTUBHBIMU
QJITOPHTMaMH
HUHTEPIPETALHN
pe3yabTaToB
KOMIIBIOTEPHOTO aHAIH3a
HanpsDKEeHHO-IehOpMHEPO
BaHHOTO M TEIIOBOTO
COCTOSIHUH JleTanel u
y3II0B MAIIIHH.

Jonyckatorcst
3HAYUTENbHbIE OIIHOKH,
MPOSIBIISIETCS
HEJI0CTAaTOYHOCTh
BJIaJICHUS] HABBIKAMH T10
psy mokasaresnei,
OO0yuarommuiics
UCIIBITBIBAET
3HAYUTCIIbHBIC
3aTpyAHEHUsS TIPU
IMPUMEHCHU N HABBIKOB B
HOBBIX CUTYaI[UsIX.

OOGyuaroluiicss 4acCTHIHO
BIaJceT

npueMamu 00paboTKu
JaHHBIX ¥ 3P PEKTHBHBIMU
aITOpUTMaMHU
HHTEepIpeTanuy
PpE3yJIbTaToB
KOMITBIOTEPHOTO aHaJIH3a
HaIpsHKeHHO-1eOopMUpOB
AQHHOTO U TEIUIOBOTO
COCTOSIHUH Aeranei n
y3JI0B MAIIIKH.

HaBwiku 0cBOEHBI, HO
JIOTY CKaIOTCSt
HE3HAYUTEIbHBIC OIINOKH,
HETOYHOCTH, 3aTPyJHEHUS
IIpH IEPEHOCE YMEHUM Ha
HOBBIE, HECTAHAAPTHBIE
CUTYyal1H.

OO0yuarormuiics B
MOJTHOM 00BheMe
BIIajieeT
IIpueMaMu
006paboTku
JIAaHHBIX U

3¢ PEeKTHBHBIMA
aIrOpUTMaMHU
MHTEPIIPETALNT
pEe3yabTaToB
KOMITBIOTEPHOTO
aHaJM3a
HarpspKeHHO-Je(
OPMHUPOBAHHOTO
U TCIIJIOBOTO
COCTOSIHUI
JleTajaei u y3ioB
MaIIIVH.

CBo0OOIHO
MpPUMEHSIET
MOJTyYEHHBIE
HaBELIKU B
CUTYaIUsIX
MOBBIIICHHOM
CIIOKHOCTH.

IIK-6 cnoco0HOCTHIO HCII0JIB30BATh NPUKJIAJHbIC IPOrPaMMBbI pacyeTa y3J10B, arperaroB U CUCTeM
TPAHCIIOPTHO-TEXHOJIOTMYECKHUX CPEICTB M UX TEXHOJOIrH4eCKOro 000py10BaHust

IICK-1.2

110 MOMCKY M NPOBepPKe HOBBIX H/Iel COBePIICeHCTBOBAHUSI ABTOMOONJIeH M TPAKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIE M TPAKTOPOB.

CIOCOOHOCTBIO NMPOBOAUTDL TEOPETUIECCKUE U IKCIIEPUMEHTAJIBbHBIC HAYYHBIC HCCJICAOBAHUS

CIOCOOHOCTHI0 MCIOJIB30BATH MPUKJIAIHbIE MIPOrPAMMbI pacueTa y3JI0B, arperaToB u

Kputepun onennBanus

Iloxazarenn

2 3 4 5
3HATH: OO6yuarommuiics Ob6yuarommuiics Ob6yuarommuiics Ob6yuarommuiics
TEOpETHICCKNE JIEMOHCTPHUPYET ITOJIHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
BOIIPOCHI OTCYTCTBUE 3HAHUH HIIH HETIOJIHBIE 3HAHUS B YaCTUYHBIEC 3HAHUS B MOJHBIE 3HAHUS B
obecredeHHs HEJOCTAaTOYHOE COOTBETCTBHE 00JTaCTH TEOPETUIECKIX obmacTu obmacTu
NPOIHOCTH 3HaHMH B 00JIACTH: BOITPOCOB 00eCHeYeHUs TEOPETUYECKHUX BOIIPOCOB TEOPETUIECKUX
KOHCTPYKIIHH, TEOPETUYECKUX BOIIPOCOB MPOYHOCTH KOHCTPYKLUH, | oOecrieueHuns IpouHOCTH BOIIPOCOB
CBA3AHHBIC C obecrieueHnst IPOYHOCTH CBSI3aHHBIE C PELICHUEM KOHCTPYKIUH, CBsI3aHHbIE ¢ | o0ecredeHus
peleHneM KOHCTPYKIMH, CBS3aHHBIE C mpoOsieM IPOU3BOICTBA, pelieHrueM mpoodieM IPOYHOCTH
npobiem pemeHneM npodnem MOJIEPHM3ALMU U PEMOHTA | IPOU3BOJCTBA, KOHCTPYKLUH,
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MIPOU3BOJCTBA, MIPOMU3BO/CTBA, MOIEPHU3AINHI | aBTOMOOHIEH U MOJEPHU3AINH U PEMOHTA | CBSI3aHHBIE C
MOJEPHU3ALNH U Y pEMOHTA aBTOMOOMIICH 1 TPAaKTOPOB. aBTOMOOWJICH M TPAKTOPOB, | peIIeHHEM
peMoHTa TPaKTOPOB. HO JIOITyCKAaOTCs npoOem
aBTOMOOMIICH U Jomyckatorcs HEe3Ha4YMTeJIbHbIE OMMOKH, | NMPOM3BOJICTBA,
TPaKTOPOB. 3HAYUTENbHBIE OIINOKH, HETOYHOCTH, 3aTPyJHCHU MOJIEPHU3ALUU U
IIPOSIBIISIETCS IIPY AaHAJIUTUYECKUX peMOHTa
HEJOCTAaTOYHOCTh 3HAaHUM, | omepanusx. aBTOMOOWJICH U
0 psAy NOKa3aTeseH, TPaKkTOpOB,
oOydJaroniics cBOOOIHO
UCTIBITBIBAET OIepHUpyeT
3HAYUTENBHBIE pHOOpe-TeHHBIM
3aTpyJHEHUS IPU U 3HAHHSAMU.
ONEpPUPOBAHUY 3HAHUSIMU
IIPY UX IIEPEHOCE HA
HOBBIE CUTYaLUU.
yMeTh: OOyuJaromuiicss He yMeeT WIn OO6yuarommuiics OOyuaroruiics OO6yuaroruiics
BBIMIOJIHATD aHAIN3 | B HEOCTATOYHOM CTETIEHU JEMOHCTPUPYET HEIOJHOE | AEMOHCTPUPYET YACTUYHOE | AEMOHCTPUPYET
HaIPAXKCHHO YMEET: COOTBETCTBHE COOTBETCTBHUE CIEAYIOIIKUX | IIOJIHOE
1e(OPMHUPOBAHHOT | BHITIONTHATH AHAJH3 CIEAYIOIMINX YMEHUIN: YMEHUI: COOTBETCTBHE
O COCTOSHUA HaIIPSHKEHHO CIEAYIOIHNX
JieTasIe 1 y3II0B Je(pOpMHPOBAHHOTO BBITIOJIHATH AHAIIH3 BBITOJIHATh AHAJIN3 YMEHHUI:
aBTOMOOHIICH COCTOSIHUS JIeTalel U y3/10B HaIPsHKEHHO HaIpsHKEHHO
TPaKTOpOB NpHU ABTOMOOMJIEH M TPAKTOPOB JepOpMHUPOBAHHOTO Je(GopMHPOBaHHOTO BBIIIOJIHATH
IIOUCKE BApHMAHTOB IIPU IIOUCKE BAPUAHTOB U COCTOSIHHSA JeTallel 1 COCTOSIHHSA EeTaJIEl U aHallu3
U KOMIIPOMHUCCHBIX | KOMIPOMHUCCHBIX PELIEHUN y3JI0B aBTOMOOWIICH 1 y3JI0B aBTOMOOWIICH 1 HANPSIKEHHO
peuienuii npobneM | mpo6iem UX MPOU3BOICTBA, TPaKTOPOB IIPU IIOUCKE TPaKTOPOB IIpU IIOUCKE Je(OopMUPOBaHH

UX MIPOU3BOJICTBA,
MOJEpHU3ALNU 1
peMoHTa
aBTOMOOMICH U
TPaKTOPOB.

MOJIEpHHU3ALIUUA U PEMOHTA
aBTOMOOMJIEH W TPAKTOPOB.

BapHUaHTOB U
KOMIIPOMHUCCHBIX
pemeHuii mpodieM ux
MPOU3BO/ICTBA,
MOJICPHU3AIMU 1 PEMOHTA
aBTOMOOMIICH U
TPaKTOPOB.

Honyckatorcst
3HAYUTENbHBIE OIINOKH,
MIPOSIBIIACTCSI
HEIOCTaTOYHOCTh
BJI[ICHHS HABBIKAMH I10
psny noxaszareinen,
Oo6yuarommuiics
UCIBITEIBACT
3HAYUTEIbHbIC
3aTPyJHEHUS PU
MPUMEHCHUU HABBIKOB B
HOBBIX CHUTYaIlUsX.

BapUaHTOB U
KOMITPOMUCCHBIX PEIICHUI
mpobJeM UX MPOM3BOICTRA,
MOJIEpHHU3AINH U PEMOHTA
ABTOMOOMJICH U TPAKTOPOB.

YMeHHS OCBOCHBI, HO
JIOITY CKAFOTCS
HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHCHUS
IIpY [IEPEHOCE YMEHUM Ha
HOBBIE, HECTAHAAPTHHIE
CUTyaLnH.

OT0 COCTOSTHUS
JleTajaei u y3ioB
apToMoOumIIeH 1
TPaKTOPOB IIPH
ITOUCKE
BapHUaHTOB U
KOMIIPOMHCCHBIX
penieHui
mpooIeM ux
MIPOU3BOICTBA,
MOJIEpHU3ALIUU U
peMoOHTa
apToMoOMIIeH 1
TPaKTOPOB.

CBo0OOIHO
orepupyeT
PUOOPETEHHBIM
1 YMEHHSIMH,
HpI/IMeHHeT X B
CI/ITyaHI/IHX
MTOBBIIIICHHOM
CII0YKHOCTH.
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BJIAJIETh:
HaBBIKAMU

IIPUMEHEHHS
METOJIOB
BBIYHCIIUTENLHOMN
MEXaHUKH IS
pacuera
HaIpsDKEHHO
nedopMupOBaHHOT
0 COCTOSIHUSI
JIeTaneu 1 y3ioB
aBTOMOOMIICH 1
TPaKTOPOB.

OO6yuaromuiics He BIageeT
WU B HEAOCTAaTOUYHOM
CTEIIEHH BIIaJICET
HABBIKAMU PUMCHCHUS
METOJIOB BBIYMCIUTEIILHOM
MEXaHHUKH IS pacyeTa
HaMpPsHKEHHO
Je(hOPMHUPOBAHHOTO
COCTOSIHUS AETAJIEN U y3J10B
aBTOMOOMJIEH U TPAKTOPOB.

OO6yuarommuiics BIajeeT
HE B MTOJTHOM Mepe
HaBBIKAMU IPUMCHCHUS
METOZOB
BBIYUCITUTEIILHON
MEXaHUKH JJIsl pacueTa
HaIpsHKEHHO
Je(hOpMUPOBAHHOTO
COCTOSIHUS AeTaled U
Y3JI0B aBTOMOOWIIEH 1
TPaKTOPOB.

Jomyckatorcs
3HAYUTEJIbHBIE OIINOKH,
HPOSIBIISIETCS
HEI0CTaTOYHOCTh
BJIaJICHUS HaBBIKAMH I10
psAly moka3arenei,
Ob6yuarommuiics
HCTIBITHIBACT
3HAYATEIEHBIC
3aTpyOHEHUS TIPU
MIPUMEHCHUU HABBIKOB B
HOBBIX CUTYaIUsIX.

OO0yyarommuiicss 9aCTUIHO
BIazceT

HaBBIKaM{ TIPUMEHEHUS
METO/IOB BHIYHCIIUTEIbHON
MEXaHUKHU IS pacyera
HaIpsHKEHHO
ne(hOpPMHUPOBAHHOTO
COCTOSIHUA JIeTaJIel U
y3JI0B aBTOMOOWIIEH 1
TPaKTOPOB.

HagbIku ocBOEHBI, HO
JIOITy CKaIOTCS
HEe3HaYNTeIIbHbIE OLINOKH,
HETOUHOCTH, 3aTPYyJHEHUS
IIpU epeHoce yMEHUH Ha
HOBBIE, HECTaHJapTHHIE
CUTYyaLllH.

OO6yuarommuiicst B
IIOJIHOM 00BEME
BIIAJCET
HaBBIKAMU
MPUMCHCHUS
METOJIOB
BBIYHCIIMTEIIBHOM
MEXAHUKH ISt
pacdera
HanpsHKEHHO
nedopMHpOBaHH
Or0 COCTOSIHHSI
JleTajei u y3ioB
aBTOMOOMIIEH U
TPaKTOPOB.

CBo6oaHO
MIPUMEHSCT
MOJTy9YeHHBIE
HaBBIKU B
CUTYaIHsIX
ITOBBIIICHHOM
CII0’KHOCTH.
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[IIkaJibl OLIEHUBAHUS PE3YJIBTaTOB MPOMEKYTOUYHOM aTTeCTallMi U UX ONKMCAaHUE:

®opMa IPOMEKYTOUYHOM ATTECTALUM: 3a4eT.

[IpomexxyTounast arrecrauusi oOydaromuxcs B (opMe 3auera MPOBOAUTCS IIO
pe3yibTraTaM BBINIOJIHEHUSI BCEX BHUIOB Y4eOHOI pabOThl, MPEIyCMOTPEHHBIX YYEOHBIM
IUIAHOM 10 JIaHHOM JUCHUIUIMHE (MOZYNI0), TPH 3TOM YUHMTBIBAIOTCS PE3YJbTaThl
TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLeHKa CTEeNeHU JOCTUKEHUs
o0yyarIUMHCS TUIAHUPYEMBIX pE3yJIbTaTOB OOyYeHHs MO JUCUUIUIMHE (MOJIYJIIO)
IPOBOAMTCS MPENoJaBaTeeM, BEAYIIMM 3aHATHUS MO JIUCUUILIMHE (MOIYIH0) METOAOM
AKCIIEPTHOU onleHKH. [[o uToram mpoMexyTOYHOM aTTeCTALMK MO JUCHUIUIMHE (MOJYIIIO)
BBICTABJISICTCS OLICHKA «3aUTEHO» UJIU «HE 3a4TEHO.

K npomexyTouHO# aTTecTaly AOIYyCKAtOTCs TOJIBKO CTYJAEHTHI, BBIITOJIHUBIINE BCE
BUAbl y4eOHOM paboThl, MPEeayCMOTpPEHHbIE pabouell MporpaMMoOll MO AUCLMILIMHE
«MeTo KOHEUHBIX 3JIEMEHTOBY: MPOILIN IPOMEXKYTOUHBIH KOHTPOJIb.

HIxkana
OLICHUBAHUSA

Onucanune

3auTeHo

BrimonaeHsl Bce BUABI YUeOHOW padOTHI, TPETyCMOTPEHHBIE YICOHBIM
TUTAHOM

CTyneHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHWH, HAaBBIKOB
NPUBEACHHBIM B TaOlMIaX IMoOKa3aresnel, onepupyer MpruoOpEeTeHHBIMU
3HAaHWAMH, YMEHMSIMM, HaBbIKAMM, IMPUMEHSET HX B CHUTyalHsIX
MOBBIIICHHONW cloXKHOCTU. [lpm 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTEIbHbIE  OLIMOKH,  HETOYHOCTH,  3aTPyJHEHUS  IpHU
AHAJIUTUYECKUX OIlEepalusx, MEPEeHOCE 3HAHMW M yYMEHMH Ha HOBBIE,
HECTAH/IAPTHBIE CUTyallUU

50044

oOydJaroliics JeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HABBIKOB IO npeameTy. HaBBIKM OCBOEHBI, HO JOIYCKarOTCS
HE3HAYMTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS IpH IMepeHoce
YMEHUI Ha HOBBIE, HECTAaHAAPTHBIE CUTYyalluU

50048

oOydJaroluiics JEeMOHCTPUPYET 3HAYMTENIbHbIE OIIMOKH, MPOSBIAET
HEJOCTAaTOYHOCTh 3HAHMWW, YMEHUHM U BIAJCHHUS HABBIKAMHU 11O
HECKOJBKMM  TeMaM  mpeaMera.  OOydaromuiics  MCHBITHIBAET
3HAYUTENbHBIE 3aTPYIHECHMsI IIPU NPUMEHEHHH YMEHHMU M HABBIKOB B
HOBBIX CUTYyalUsX.
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He BomonHeHn oauH wid  Oojee  BUAOB  y4eOHOW  paboTHI,
MPETYCMOTPEHHBIX YU€OHBIM TUIAHOM.

CTyneHT NEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHUH,
q HaBBIKOB TPHUBEJIEHHBIM B TaOnWIax TOKa3zaresaeH, IOMyCKaloTCs
© SAATEHO 3HAYUTEJIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBUE 3HAaHUM, YMEHHIA,
HAaBBIKOB M0 pANy IOKa3aTesel, CTYJEHT HCIBITHIBAET 3HAYUTEIIbHbBIC

3aTpyAHCHUA TIpU OICPUPOBAHWU 3HAHUAMU W YMCHUAMU TIpH HUX

MEPCHOCC Ha HOBBIC CUTYyalluH.

@DOH/IBI OLICHOUHBIX CPEJCTB MPEACTABICHBI B MPHIIOKEHUH 4 K paboueil mporpamme.
7. YueOHO-MeTOoAMYeCKOEe U HH(OPMAITMOHHOE 00ecredyeHHue TUCHMIIIMHBI.

a) OCHOBHAasl JiMTEeparypa:

1. Ilpucekmn, B.JI. OcHOBBI MeTOIAa KOHEYHBIX OJJIEMEHTOB B MEXAaHHKE
nedopmupyembix ten / BJL. Ipucekun, I'U. Pacropryes ; MUHUCTEPCTBO HAYKU
N BBICIHIEIO OBPA3OBAHUA  Poccuiickoit  ®denepannu, HoBocubupckumii
TOCY/IapCTBEHHBIN TeXHMUEeCKUM yHuBepcuTeT. — HoBocubupck : HI'TY, 2009. — 240 c.:
Tabin., wi. — (Yueouuku HI'TY).

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

2. MumenkoB, ['B. MeTon KOHEUHBIX 3JIEMEHTOB B KypCE€ CONPOTUBIICHUS
MaTepuanoB [DneKTpoHHBIN pecypc] : yueb. mocodue / I.B. Mumenkos, F0.H. Camorus,
B.I1. YupkoB. — DnekrpoH. gaH. — Mocksa : @usmarinut, 2015. — 472 ¢. — Pexum
noctymna: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEIbLHAS JIUTeparypa:

1. KoroBuu, A.B. Pemenue 3amau TeopuH YHNPYroCTH METOAOM KOHEUYHBIX
AJIEMEHTOB [DJIEKTPOHHBIN pecypc]: yueb. mocodue / A.B. Korosuu, 1.B. CrankeBuu. —
OnekTpoH. aaH. — MockBa: MI'TY um. H.D. baymana, 2012. — 106 c. — Pexum
noctymna: https://e.lanbook.com/book/52244.

2. Xononos, W.C. Pacuer mioCKuUX KOHCTPYKIIMI METOIOM KOHEYHOTO dJeMEHTa /
N.C. Xomomo, W.B. Jloceea: MMWHHUCTEPCTBO HAYKM U BBICIHIEI'O
OBPA3OBAHUSA P®, denepanbHOoe TrocynapcTBEHHOE OMOMKETHOE 00pa3oBaTeIbHOE
YUpEXJIEHUE BBHICIIETO MPoQeccHoHaIbHOro o0pa3oBanus «CaMapcKuil TOCy1apCTBEHHbBIN
aApXUTEKTYPHO-CTPOUTEIbHBIN yHUBepcuter». — Camapa: Camapckuil rocyaapCTBEHHbIM
APXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&1d=438328.

B) IPOrpaMMHOe o0ecrneyeHne U HHTEPHeT-PecypChbl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaJIbHasi MpOrpaMMa METOJa KOHEYHBIX JJIEMEHTOB, IPUMEHsEMas Ha
OPEANPUITUAX MAIIUHOCTPOCHHUS;
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- YHUBepcasbHas mporpamma 3-D npoekThupoBaHus, IpUMEHsAeMasi Ha NPEAIPUATUIX
MAIIMHOCTPOCHUS,

- o(bucHOE TIpOorpaMMHOE OOECIICUCHHE.

HNuTepHeT-pecypcesl HE NPELYCMOTPEHBI.

8. Marepua/ibHO-TeXHUYECKOe o0ecredeHue TUCHUIIIMHBI.

KOMHBIOTGPHBIﬁ KJIACC: CTOJIbI, CTYJIbs, MAPKCPHAsA NOCKA, KOMIIbIOTCPLI, HO,Z[BGCHOﬁ
IMPOCKTOD, HACTCHHBIM HpOGKHHOHHBIﬁ 9KpaH. PaGouee mecto npenoaaBarcisa: CToOJ, CTYII.
Ay,ZII/ITOpI/I}I I JICKIIUOHHBIX U ITPAKTHYCCKHUX 3aHSATUM O6IH€FO (1)0H,Ha, CTOIJIBI yqe6m>le
CO CKaMbsMH, ayIUTOPHAA AOCKaA. Pabouee mecto npernoaaBarciii: CTOJI, CTYII.

9.MeToan4ecKkue peKOMEHAALMH VISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB
3aauaMu caMOCTOSITENIbHOM pabOThI CTY/IEHTOB SIBIISIOTCS:
Cucremaruzanys U 3aKpeIjIeHUE NOJYYEHHBIX TEOPETUUECKUX 3HAHUN U TPAKTUYECKHUX
YMEHHU CTYJICHTOB;
VYryOnieHue u paciiupeHue TEOpEeTUYECKOM MOArOTOBKHY;
®opMupOBaHHE YMEHUH MCIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPaBOYHYIO
JOKYMEHTALMIO U CIIELUAIBHYIO JTUTEPaATypYy;
Pa3BuTue mMo3HABaTENbHBIX CHOCOOHOCTEH U AKTUBHOCTU CTYIEHTOB, TBOPYECKOU
WHULIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;
Hcnonb3oBanue Marepuasia, cCOOPaHHOTO M TOJYYEHHOTO B XOJI€ CaMOCTOSITENIbHBIX
3aHATUNA HA TMPAKTUYECKUX 3aHATUSAX, [PU HANUCAHUM KYpPCOBBIX U BBIITYCKHOM
KBUTU(PUKAITMOHHOW DPabOT, it 3(H(PEKTUBHON MOATOTOBKM K WTOTOBBIM 3aueTaM U
IK3aMEHaM.

N3ydenne nUCUUILUIMHBI JOJKHO CONMPOBOXKAATHCS MHTEHCUBHOM CaMOCTOSITEIBHOU
paboTON  CTYIEHTOB C PEKOMEHJOBAHHBIMH  MPENOAABATEISIMU  JIUTEPATyPHBIMU
UCTOYHUKAMHU M C MaTepuajiamMu, NOJYyYEHHbIMHU Ha JIEKIIMOHHBIX, IPAKTUYECKUX 3aHATUAX
U J1abopatopHbIX padortax. CTyIeHT IOJKEH MOMHHUTh, YTO HAYMHATH CAMOCTOSATEIbHBIE
3aHATHUS CIIEAYEeT C MEpPBOro JIHA M3YyYEHUs AMCLMIUIMHBI U MPOBOJIUTH MX PETYISIPHO.
OdyeHb BaXXHO NPWIOKUTh MAaKCUMYyM YCHWJIMW, BOJIM, YTOOBI 3aCTaBUThH ceOsi paboTaTh C
IIOJIHOM Harpy3Kou € IepBOTO JIHs.

Kaxxaplii cTygeHT [OJKEeH caM IUIaHUPOBaTh CBOIO CAMOCTOSITENBHYIO DPaloTYy,
UCXOJIl U3 CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYIUPYET BHIMOIHEHUE padOTHI,
co3maer 0Oojee CIOKOMHYIO OOCTAaHOBKY, UYTO B MTOI€ IMOJIOKUTENIBHO CKa3bIBA€TCS Ha
YCBOCHHH MaTepHaa.

Ha ocHoBe u3yueHus: peKOMEHJOBAHHOM JIUTEPATYphl LEIECO00pPa3HO COCTABUTH
KOHCIIEKT OCHOBHBIX TEPMHMHOB, MOJIOKEHUH U ONpeaeseHIH, TpeOy oKX 3alIOMUHAHUS U
HEOOXOAMMBIX ISl OCBOEHUS Pa3/IesioB JUCIMUILIUHBIL.

JUtst TUI0A0TBOPHOK pabOThl HEMAJIOBAKHOE 3HAYEHUE MMEET OOCTAaHOBKA, OpPraHU3alus
pabodyero mecta. HyxHO m00uUTBCS, YTOOBI MECTO pabOTHI TO BO3MOXHOCTH OBLIO
NOCTOSHHBIM. PaboTa Ha mNpUBBIYHOM MeECTE€ JenaeT ee Oojee IUIOAOTBOPHOM.
[IponykTuBHOCTH PAOOTHI 3aBUCUT OT MPABWIBHOIO YEpPEAOBAHMS Tpyda MU OTAbIXA.
[TosTomMy KakIple Yyac WM ABa CIEAyeT Aenarb, nepepbiB Ha 10-15 MunyT. BeixogHeie nH1
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Jy4lle TOCBATUTh AKTHBHOMY OTJIbIXY, 3aHSTHUSM CIIOPTOM, MPOTYJIKaMHU Ha CBEXKEM
BO3/yXe U T.1I. J[a’ke mepeKItoueHre ¢ OTHOTO BUJIa YMCTBEHHOU pabOThI HAa IPYToi MOXKET
CITY’KUTh aKTUBHBIM OTJIBIXOM.

Ocoboe mecTo yaensercs: KOHCYJIBTUPOBAHMIO, KaK OMHOU U3 (GopM OOydEHUST ¥ KOHTPOJIS
camocTosTenbHO  paboTel. KoHcynbTupoBaHue mpeamnoiaraeT ocoObiM  o0Opa3oM
OpraHM30BaHHOE  B3aUMOJEHCTBHE  MEXKIYy  MPEnofaBaTelIeM-KOHCYJIBTaHTOM U
CTYICHTAMM, HaIlpaBJICHHOE Ha pa3pelleHue MpoOJIeM U BHECEHUE IO3UTHUBHBIX
U3MEHEHUH B IEATEIHHOCTh CTY/ICHTOB.

9.1 MeTonnuyeckne yKa3aHus M0 BbINOJHEHUIO M 0)OPMJICHHMIO PACYETHBIX 3aJaHU I
o AucuMIVInHe «MeTo] KOHEYHBIX 2JIEMEHTOB»

9.1.1 TpeboBanusi K 0(p)OPMJIEHHIO BHINOJHEHHBIX PACYETHBHIX 32IAHNH
e BrinonHeHHOE pacyeTHOE 3a/laHue JOHKHO ObITh odopmiieHO Ha mnuctax dopmara
A4 co creayrolmyMH TONSMU:

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

e DBBINOJHEHHOE PACYETHOE 3aJaHUE JOJDKHO MMETh  THUTYJIBHBIM JIMCT. Ilpumep
ohOpMIICHUS] TUTYJIBHOTO JINCTA MOKAa3aH B MNPUIOKCHUHU.

e BrInosHEeHHOE pacyeTHOE 3aJaHue IOJKHO COAEPKaTh CIEAYIOIIME pa3/ebl:

Coneprxanue.

Brenenue.

OcCHOBHasl 4acTk.

3akiroYeHue.

CHOucoK HMCIHONIb30BAHHOM JUTEPaTypPHI.

[Ipunoxxenusi (He SIBISIOTCS 00S3aTEIbHOM YacThIO OTYETA).

e Crpanunpl oOT4YeTa JOJDKHBI OBITH MPOHYMEpoBaHbl. Hymeparusi HaumHaeTcs co
BTOpOM cTpaHulbl. Ha TUTYIBbHOM JIMCTE HOMEpP CTPAHUIIE HE MPOCTABIISIETCS.

e B OCHOBHOWM 4YacTW HaxoAsATCA BCE MPOHYMEPOBaHHbIE TaBbl, maparpadbl U
nonmnaparpadsl.

Hywmepanus nmaparpadoB u noamaparpadoB MNPOU3BOIAATCS CIEIYIOIINM
o0pazoM:

e IlepBas mudpa 0603HaYaET HOMEpP IJIABHI.

e Bropas uudpa - mopsakoBblii HOMep maparpada.

o Tperbs mudpa - NOpAIKOBBIM HOMEp noanaparpada.
Hanpumep, naparpad 2 u noanaparpad 5 maparpada 2 miaBsl 3:

e III Onucanue pacyeTHO cXeMblI

e 3.2 I'panuuHbIe yCJIOBHUS

e 3.2.5 I'panuuHBbIE YCJIOBHS 10 NepPeMelieHusIM

Hymepanus pucyHKOB NPOU3BOAUTCS CIEAYIOLIMM 00pa3oM:
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e [lepBas mudpa 0O603HAYAET HOMEpP IJIABHI.
e Bropas uudpa - mopsAKOBBI HOMEp pPUCYHKA B IVIaBE.

Hanpumep, pucyHok B TiaBe 3, UMEIOLIUN MNOPSAIKOBBIM Homep 11:

e Puc. 3.11. JluamoroBoe OKHO BBOJIa MCXOIHBIX JaHHBIX
Touka B KOHIlE Ha3BaHHUs TNIaBbl, maparpada, moamnaparpada M puUCyHKa HE
ctaBuTcs. Ha3BaHue maBbl MUIIETCS 3aIIaBHBIMU TOTYXKUPHBIME OykBamu. HazBanus
naparpadoB u noamaparpadoB MUITYTCS CTPOYHBIMU MOTYKHUPHBIMH OyKBaMH, 3a
UCKJIIOUEHUEM TepBoil OykBbI, 3araBHo. [lognaparpadsr MOTyT OBITH BBIIEIEHBI
KypCHUBOM.

e Hywmepauus UCHOIB30BAaHHOW JIMTEpPATYphl MPOU3ZBOAUTCA JUOO B andaBUTHOM
nopsJike, 1100 10 Mepe CChUIOK Ha HEe B TEKCTE KypCOBOM padOTHI.
[Tpumepsl opopMiIeHUST JIUTEPATYPHI.

Kuurn:

e bunepman B.JI. — Teopusa mexannueckux konebanuii. — M.: Beicui. mkomna, 1980. —
408 c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

KypnaJjbi:

e bopucos 10.C., bnarosemenckuii FO.H., Imurpuuenko C.C., [Tankparos H.M.
AHanu3 NPUMEHUMOCTH YPaBHEHUH U HcclieqoBaHue GopMbl KpUBOM ycTanocTu //
3aBojckas naboparopus. Juarnoctuka marepuainon, Nel0, 2000. C. 41-52.

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

9.1.2 TpeOoBaHUA K CONEPKAHNIO PA3/1€JIOB BLINOJHEHHBIX PACYETHBIX 321aHU I

1. B comepxanuu 10JKHBI OBITH IPEJCTaBICHbl HAa3BaHUs BCEX [aB, naparpadoB u
noanaparpadoB ¢ yKazaHMEM HOMEpPOB HayajbHBIX CTPAHMII.

2. Bo BBeneHnm 000CHOBEBIBACTCS AKTYyaJIbHOCTb u CTaBHUTCA ociib pa6OTBI,
MNEPCUHUCIAIOTCA PCIIACMBIC 3adadMd KM JAaCTCA KpPaTrKoOE€ COACPIKAHHMC BCCX ITIaB. I[J'ISI
KYpPCOBOT'O ITPOCKTA, COACPKAIICTO KOHKPCTHBIC 3aa491, 1aCTCA IMOCTAHOBKA 3a1a4.

TGOpGTI/I‘IGCKaﬂ pa60Ta MOXXET HOCUTh OIIMCATCJIbHBIA HJIN MGTOI[PI‘ICCKI/Iﬁ

Xapaxkrep.

3. B ocHOBHOI#i yacTH MOAPOOHO OMMCHIBACTCS IMOCIICIOBATEILHOCTD PEIICHUS 3aa4H.
IlpumepHnpwiii 71aH OCHOBHOM 4acTH
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e JlocranoBka 3amaun. CBeneHUss 00 OOBEKTE HCCIEAOBAHUS U OOIACTH

MaIIMHOCTPOEHHUS.

Teopetrueckue OCHOBBI PELICHUS 33]]a4H, UCTIOJIb3YEMBIE aJITOPUTMBI.

Omnucanue MporpaMMHOTO 0OeCTIeYeHHUSI

Hcxonnplie 1aHHBIE, ONUCAHUE PACUETHOU CXEMBI.

Xapakrepuctuku monenn MKD. KomnuecTBo 351eMEHTOB, Y3710B, CTEIICHEN

CcBOOO/IEL.

OnucaHye TUITOB KOHEYHBIX JJIEMEHTOB.

e llHdopmanns 00 ycaoBuUsIX 3aKpEIJICHUS U HATPYKEHUS.

e JlocnenoBarenbHOCTh (OPMHUPOBAHUS MOJENM CPEACTBAMU IPOrPAMMBbI
MKD, 0coO0eHHOCTH TOATOTOBKH MOJIEIH.

e lludopmanus o nporecce perieHus 3a1auu.

e (BeneHUs O KOMIIBIOTEpE, XapaKTepucTukax nporpammbl MKD (Ha3BaHue,
BEpCUsSl, BO3MOXHOCTH), HEOOXOIUMBIX BBIYUCIMTEIBHBIX pecypcax,
BPEMEHU PEIICHHUS.

® AHanu3 pe3yibTaroB pacyEToB.

4. B 3ak/Il04eHUMH JACTCSA KpaTKas OICHKA W OCHOBHBIE BBIBOABI BBIMOJIHECHHOU
paboTHI.

5. B mpuiioskeHne BEIHOCUTCS MH(POPMALMOHHBIA MaTepua, He TPeOyOUIUi 1eTaIbHOIO
pPacCMOTpPEHHUs B OCHOBHOM YacTu (Hanpumep, Tabauubl, rpa@uKy, pUCYHKH, TUCTUHTH
OporpaMm H T.II.)

9.1.3 TpeOoBaHUA K BBHINOJHEHHUIO PACYETHBIX 32IaHUM

1. PacderHoe 3amaHue OMKHO OBITH O(OPMIICHO COTIIACHO TPEOOBAHUSAM YKa3aHHBIM
BBIIIIC.

2. ConepskaHHe pacUYETHOTO 3aJaHUs JOHKHO COOTBETCTBOBATH TIEPEUUCIICHHBIM BBIIIE
TpeOOBaHUSIM.

3. PacuerHoe 3amanue MODKHO OBITH CHAHO 32 JBE HENENW IO OKOHYAHHUS CEeMecTpa.

9. MeToauueckue PEKOMEHAAIINU JIA IIpenoaaBaTe/ist

B3aumoneiictBue npemnojaaBarciid CO CTyACHTaAaMU MOKHO pPa3AciiInTb Ha HCCKOJIBKO
COCTAaBAIOIMNX —  JICKOUOHHBIC, TIIPAKTHUYCCKHC U na6opaTopHLIe 3aHATUA H
KOHCYJIbTHUPOBAaHUC. Hpenoz[aBaTenB JOJDKCH ITOCJICAOBATCIbHO BbIYUTATL CTYACHTAM P
HeKHHﬁ, B XOIC KOTOPLIX CJICAYCT COCPCAOTOYUTHL BHHUMAHHUC Ha KIIFOYCBBIX MOMCHTAX
KOHKPCTHOIO TCOPCTHUYCCKOI'0O MaTcpuajid, a TaAKKC OPraHHU30BaThb IIPOBCIACHUC
IMPAKTUICCKHUX 3aHATUM TaKUM 06pa30M, YTOOBI AKTHUBHU3UPOBATH MBIIIJIICHHUC CTYIACHTOB,
CTUMYJIHUPOBATL CaMOCTOATCIBHOC H3BJIICHCHUC HNMHU HGO6XOI[HM01>1 I/IH(i)OpMaI_II/II/I nu3
Pa3iIn4YHbIX HCTOYHHUKOB, CpaBHI/ITeJII)HHf/'I aHaJIn3 MCTOAOB pemeHI/Iﬁ, COITIOCTAaBJICHHC
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HOJYYEHHBIX PE3YJIbTaToOB, (HOPMYIUPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IVISIOB Ha
MHOTHE CIIOPHbIE MPOOIEMBI.

[lepen Hayaiom npenofaBaHusl MPENoAaBaTeI0 HEOOXOAUMO:

- U3Y4YUTh padOUyI0 MIporpammy, LUeau 1 3aa4d JUCIUIUINHBL

- YETKO NPEACTaBIATh ceOe, KaKhue 3HaHWs, YMEHHS W HaBBIKU JOJDKEH MPUOOPECTH
CTYZICHT;

- IO3HAKOMUTCS C BUJAMU y4eOHOI paOboThI;

- U3YYUTh COAEP)KAHUE PA3AEIOB JUCUUIIIINHEI.

B xonme 5eKIMOHHOrO 3aHATHS MpenojaBaTellb JOHKEH Ha3BaTh TeMy, yueOHbIe
BOITPOCHI, O3HAKOMUTh CTYJEHTOB C IIEPEYHEM OCHOBHOMW M JIONOJIHUTEIBHON JTUTEPATYpPhI
110 TEME 3aHATHUA.

Bo BctynutenbHON YacTu jeKkuuu 0OOCHOBATH MECTO W POJIb U3Yy4aeMOMl TeMbl B
y4eOHOM NUCHUIUIMHE, PACKPBITh €€ MpaKkTUYecKoe 3HaueHue. Ecnu uuTaeTcs He nepBas
JeKIUs, TO HEOOXOAUMO YBSI3aTh €€ TEMY € IPEbIayIeH, He Hapyllasi JOTUKU U3JI0KECHHUS
yueOHoro marepuana. JIekiuto cieayer HauuHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep,
TEMY U KPYT T€X BOIIPOCOB, KOTOPHIE B €€ Xo7ie OyIyT pacCMOTPEHBI.

B OCHOBHOI 4acTu JEKUUHU CIEAYET PacKphIBaTh COAEPKAHUE y4EOHBIX BOIPOCOB,
AKLIEHTUPOBaTh BHUMAHUE CTYJAEHTOB Ha OCHOBHBIX KaTEropHsiX, SABJICHUAX U MPOLECCAX,
0COOEHHOCTSX HUX MPOTEKaHUs. PacKpbIBaTh CYLIIHOCTh M COJEPKAHHE PA3IMUYHBIX TOUYEK
3pE€HHS W HAYYHBIX NOJIXOI0B K OOBSCHEHUIO TE€X WJIM HMHBIX SIBICHUN M TMPOIECCOB.
Cnegyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TMO3ULHUIO IO CIHOPHBIM
TEOPETUYECKUM BompocaM. IlpuBoauTe mnpumepsl. 3agaBaTh MO XOAY H3JIOKEHUS
JIEKIIMOHHOTO Marepuajia PUTOPUYECKHUE BOIMPOCHI U CaMOMY J1aBaThb HA HUX OTBET. JTO
CIOCOOCTBYET aKTHUBU3ALMKU MBICIUTEIBLHON AESATENBHOCTH CTYIEHTOB, MOBBIIMICHUIO UX
BHMMaHUsl M HHTEpeca K Marepuaiy JEKIUu, ee coiepkaHuto. [Ipenomasarens OKEH
PYKOBOIUTH pPAOOTOM CTYIEHTOB 10 KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO MaTrepHaa,
HNOAYEpPKUBaTh HEOOXOJUMOCTb OTPAKEHHUS B KOHCIEKTAaX OCHOBHBIX IOJOXKEHUN
U3y4aeMOi TeMbI, 0CO00 BBIJEISIS KAaTETOPUIMHBIN anmapar.

B zaximounTensHOM YacTu JIEKIMH HE0OX0AUMO C(hOpMYIHPOBaTh OOIIME BHIBOIBI
II0 TEME€, DPACKPBIBAIOIIME COAEPKAHME BCEX BONPOCOB, IIOCTABICHHBIX B JIEKLHH.
OOBSBUTH IJIaH OYEPETHOTO0 CEMHHAPCKOTO WJIM JIA0OPATOPHOIO 3aHATHUSA, AAaTh KpaTKUe
PEKOMEHJIallMd MO MOJArOTOBKE CTYAEHTOB K CEMHUHApy WIH jJaboparopHoi padoTe.
Omnpenenute MECTO W BpeMs KOHCYJBTAllMM CTYAEHTAM, IOKEJIABIIMM BBICTYIIUTh Ha
CEMHUHape C I0KJIaJaMu U pedeparaMu Mo aKTyallbHbIM BOIPOCAM 00CYX AaeMOM TEMBI.

Lenp npakTHueckux U JaOOPaTOPHBIX 3aHATUH - 00E€CHEYUTh KOHTPOJIb YCBOCHHS
y4eOHOT0O Marepuala CTyJeHTaMH, pacuIupeHue U yriiyOleHne 3HaHUM, OJTy4YeHHbIX UMU
HAa JIGKUMAX W B XOI€ caMocCToATeNbHOM pabotrel. [loBbimenue 3¢hdeKTUBHOCTH
MPAKTUYECKUX 3aHSATHH JIOCTUTAETCS MOCPEICTBOM CO3/IaHMSI TBOPUYECKOW OOCTAaHOBKH,
pacrnoJyiararonieii CTyJIEHTOB K BBICKAa3bIBAHUIO COOCTBEHHBIX B3IISJOB U CYKICHHUH IO
00CyIaeMbIM BOIIpOCAaM, JKEJIAHUIO y CTYACHTOB MOpaboTaTh y JOCKU MPH PELICHUH
3a1ay.

[Tocne kaxmoro JEKUMOHHOTO, Ja0OPaTOPHOTO M MPAKTUYECKOTO 3aHATUS CHENATh
COOTBETCTBYIOIYIO 3allUChb B JKypHajax ydeTra IIOCEIIaeMOCTH 3aHATUM CTYICHTAMH,
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BBISICHUTh Y CTapOCT Y4YEOHBIX TPYII MPUYMHBI OTCYTCTBUSI CTYJCHTOB Ha 3aHSATHUSX.
[IpoBonHTH TpPYNIIOBBIE M WHAWBHUIYAJIbHBIE KOHCYJIbTAllMU CTYAECHTOB IO BOIpPOCAM,
BO3HUKAIOMIMM Y CTYIEHTOB B XOJI€ HMX MOJATOTOBKM K TEKYIIEH M MPOMEKYTOUHOU
arTecTanuu 1o y4eOHOW MUCITMIUIMHE, PEKOMEHIIOBAaTh B TIOMOIIL YUEOHBIE U JPYTHE
MaTepHaJIbl, a TAKKE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WX 3a4eT MO JUCHUILUIMHE TPOBOAUTCA B (hOpME MUCEMEHHOTO SK3aMeHa C
nocjaeAyonell WHIWBUAyalbHOW Oeceloll CcO CTYIEHTOM Ha OCHOBE BOMPOCOB,
c(hopMynUpOBaHHBIX B 3a4ETHBIX WJIM DK3aMEHAIIMOHHBIX OujieTax. B Ouier BHOCUTCS JBa
TEOPETUYECKUX U OJUH MPAKTUUYECKUN BOIIPOC U3 PA3IMYHBIX PA3/I€IOB AUCIUTIIAHBI JJIsI
OoJiee MOJHON MPOBEPKH 3HAHUM CTYIEeHTOB. OlIEHKa BBICTABISCTCSl IPErnojiaBareiieM U
oObsiBIsieTcss mociie oTBera. [IpenonaBarens MpUHUMAIOLMIUMN 3a4€T WM SK3aMEH JIMYHO
HECET OTBETCTBEHHOCTH 3a MPABUJILHOCTH BHICTABIECHUS OLICHKHU.
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[Tpunoxenue 1.

CrpykTypa u cogepxaHue TUCHUILIMHBI «MeTo] KOHEYHBIX 3J1eMEHTOB
no cnenuajabHocTu 23.05.01. HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA .
Cneumnanusanusi «ABTOMOOMJIM U TPAKTOPbDY, Npoduib: ""CnopTUBHbIE TPAHCIIOPTHBIE cpeacTBa'

He Buanbi yueOHoii padoThl,
C aeJs N ®opmbl
BKJIIOYAS] CAMOCTOSITEILHYI) Buabl camocTosiTe1bHOI padoThI
¢ " paGoTy CTY1eHTOB, CTYI€HTOB arrecra
Pasznen M U TPYI0EMKOCThH B 4acax nHn
ec ce
n/n T Me
p | erp | a1 || M6 | cpc | kep | ke | K| prp | PedePa | o 15| 3
a T
lecToii cemecTp
1.1 | Tema 1. Beéeoenue 6 1-2 2 6
Tema 2. Ceedenun uz mamemamuxu
1.2 | u mexanuxu oegpopmupyemozo 6 3-4 2 6
meepoozo meina.
Tema 3. Memoo Koneunwix
1.3 | 2nemenmos Kax evtuucaumenbHolii 6 5-6 2 6
Memoo peuieHus 3a0a4 MexXanuKku
Tema 4. Memoo koneunvix
1.4 | n1emenmos 3a0aue niocKozo 6 7.8 ) 6
HANPANCEHHO020, NJ1I0CKO20
oehopmuposanno2o cocmoaHuil
Tema 5. Teopus
1.5 | uzonapamempuueckux Koneunvix 6 9-10 2 6
9/1eMeHMOo8
Tema 6. Mooenu memooa KoneuHvlx
1.6 | snemenmos o1s pacuema naacmun 6 11-12 2 6
u 000104eK
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1.7

Tema 7. Mooenuposanue
mMenionpoeoOHOCHIU MEMOOOM
KOHEYHbIX )IIeMEHMO06

13-14

1.8

Tema 8. Ippexmuenvie uucnennvle
anzopummel, UCHONb3YEMbLE 6
CO8pPEMEHHOM RPOZPAMMHOM
obecneuenuu mMemooa KOHEeUHbIX
2J1eMeHMO08.

15-16

1.9

Tema 9. ITymu nosviuienusn
MOYHOCMU PACYENHO20 AHANU3A
KOHCMpPYKYuil agmomoounei u
mMpPAKmMopos, 6bINOIAHAEMO20
MemoOOM KOHEUHbBIX ITIeMEHMO08.

17-18

Dopma ammecmayuu

Bcero yacos o gucnuininge
B IIICCTOM CEMECTPE

36

18

54

Bcero yacoB nmo JUCHHUILIMHE BO
BCEX CeMeCTpax

36

18

54
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Ipunoocenue 2 x

. . pabouetl npoepamme
MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHU A POCCUNUCKOU ©EJNEPALITNN

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPABOBAHU S
«MOCKOBCKHU NOJJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ IMOJINTEX)

Hanpasienune nmoaroroBku: 23.05.01. HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa (YpOBEeHb CHEIMAJIUTETA)
Cneunanu3anus Ne 1 «KABTOMOOWIN U TPAKTOPHD, NPoPmib: ""CnopruBHbIE
TPAHCIOPTHBIE cpeAcTBa"
Dopma obyuenus. ounas
Buo npogheccuonanvnou oesmenvnocmu: (B coomeememeuu ¢ @1I'OC BO)

Kageopa: /lunamuka, npounocms mawiun u conpomueienue Mamepuaios

@OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUINJIUHE
«MCTOI[ KOHCYHBIX 2JICMCHTOB»

Cocras: 1. Ilaciopt (poH1a OLIEHOYHBIX CPEICTB

2. Onucanue OLEHOYHBIX CPEICTB:
3auyeTHBIE 3a1aHUS.

CocTaBUTEIb:

Pycanos O.A.

Mockea, 2020200
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[IOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTU KOMIIETEHLIWI

Tabmuma 1

MCTOII KOHEYHBIX 3JIECMEHTOB

dI'OC BO 3

B nporiecce 0cBOeHMS TaHHOW JUCITUTUIMHBI CTYACHT (GOPMUPYET U JEMOHCTPUPYET CIASAYIOIINE
o0menpodeccnoHaibHbIe M NPO¢ecCHOHATbHbIE KOMIIETECHIIUM:

KOMIIETEHIIUH [lepeyeHb KOMIIOHEHTOB Texnonoruss |Popma

M H- OOPMYJIUPOB- (opMupoBaH |0LEHOYHO

JIEKC |KA us ro
KOMIIETEHIIUH [cpeacTBa

Crenenu ypoBHeil 0CBOeHHs
KOMIIeTEeHIH i
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I1K-6

CIT0COOHOCTRIO
MCITOJIB30BATh TPUKIIA HbIE
[IpOrpaMMBbI pacueTa y3JoB,
ArperaToB M CHCTEM
TPAaHCIIOPTHO-TEXHOJIOTUYE
CKUX CPEJICTB U UX
TEXHOJIOTMYECKOTO
000pYIOBaHUS

3HATDb:

YMeThb:

HaIpaBJIE€HUS Pa3BUTHI BEIUUCIUTEIBHBIX
METO/IOB B Me€XaHUKe U 3PPEeKTHBHBIC
BBIYHCIIUTEIBHBIE AITOPUTMBI, IPUMEHSEMBIE B
COBPEMEHHOM IIPOTPAMMHOM 00€CTICUCHUH IS
pemIeHuA NMpUKIaJHbIX 3a/1a4 aHajin3a,
HaIpsHKEHHO J1e()OPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHUI KOHCTPYKIMI aBTOMOOWMIIEH 1
TPaKTOPOB.

BO3MO)KHOCTH COBPEMEHHOI'0 MMPOrPaMMHOTIO
o0ecrieyeHns: MeTo/1a KOHEYHBIX JIEMEHTOB US|
pelIeHNs HHKXEHEPHBIX 3a/1a4d Ipu
MIPOU3BOJCTBE, MOAEPHU3ALUU U PEMOHTE
TPAHCHOPTHO-TEXHOJIOTMUYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO 000PYIOBaHUS U
KOMIIJIEKCOB Ha MX 0aze

TEOPETHYECKHE BOIPOCHI 00ECTICUCHNUS
MIPOYHOCTH KOHCTPYKUHUH, CBSI3aHHBIE C
perIeHneM npoodIeM MPOU3BOACTBA,
MOZEPHHU3AIMN 1 PEMOHTa aBTOMOOMIIEH 1
TPaKTOPOB

HCIOJF30BaTh COBPEMEHHOE MTPOTPAMMHOE
obecrieueHue JJis1 pacyeTHOTO aHAJIN3a,
HaMpPsHKEHHO 1e(hOPMUPOBAHHOTO U TETLIOBOTO
COCTOSIHUH JieTalieil U y3JI0B aBTOMOOMIICH 1
TPaKTOPOB.

MOJIb30BaThCsI BO3MOXKHOCTSIMH,
MPENOCTABISIEMBIMUA COBPEMEHHBIM
MPOrPaMMHEIM 00ECIICYCHUEM METO/Ia
KOHEYHBIX 3JIEMEHTOB AJIs1 IPOBEACHHUS
TEOPETUICCKUX HAYYHBIX UCCIICIOBAHUH MIPH
pelIeHNH WH)KCHEPHBIX 3a/1a4, BOZHUKAIOIINX
TIPH TIPOM3BOACTBE, MOJICPHU3AIINH U PEMOHTE
TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEACTB, X
TEXHOJIOTHYECKOTO 000pyIOBaHUS U
KOMILIEKCOB Ha HX 0aze

BBITIOJTHATH aHAIN3 HAPSHKEHHO
JIe(OpPMHUPOBAHHOTO COCTOSIHUS JIeTaNei ’
y3JI0B aBTOMOOMIICH M TPAKTOPOB MPH [TOUCKE
BApUAHTOB Y KOMIIPOMUCCHBIX PEIICHUHN

CamocrosaTenbH
as paborta,
JIEKIIUH,
MPaKTHIECKUE
3aHSTUS

YO,
HH7

ST A AR

Ba3oBblii ypoBeHb:

- CHIOCOOCH OPHUEHTUPOBATHCS B HAIIPABIEHUSX
[Pa3BUTHS BBIYHACIUTENBHBIX METOAOB B
MEXaHUKE U pa3duparbes B CIocodax
HCTIONB30BaHUA Y(PPEKTUBHBIX
BBIUUCIIUTENBHBIX AITOPUTMAX, IIPUMEHSIEMBIX
B COBPEMEHHOM IIPOTPaMMHOM 00€CIIeICHUH
JUIA PELICHUS IPUKIAaIHBIX 3aa4 aHAJIN3a,
HAaIpsHKEHHO J1e(OPMUPOBAHHOTO U TEILIOBOTO
COCTOSIHUI KOHCTPYKIIUII aBTOMOOMIEH 1
TPaKTOPOB.

- CHIOCOOECH BBITIONTHSTH TEOPETUUECKHUE
UCCIICIOBAHUS IIyTEM MIPOBEIEHHS PACUETOB
METOJIOM KOHEUHBIX YIEMEHTOB
HaIpsHKeHHO-1e(OPMHPOBAaHHOTO U TEIUIOBOTO
COCTOSIHUI KOHCTPYKTHBHBIX JIEMEHTOB
TPaHCIOPTHO-TEXHOJIOTHYECKUX CPEICTB

Bocmpon3BoacTBO MOMyYeHHBIX 3HAHUN B X0O/I€
TEKyIET0 KOHTPOJIS.

IloBbILIEHHBIN YPOBEHb:

- CIOCOOCH CaMOCTOSITENNEHO OPUEHTHPOBATHCS

B HAIPaBJICHUAX PAa3BUTHS BHIYUCIUTEIBHBIX
METOZIOB B MEXaHUKE U pa30uparscs B

croco0ax UCIoib30BaHus 3(PPHEKTUBHBIX
BBIYHCIIUTEIBHBIX aJITOPUTMaX, IPUMEHIEMBIX

B COBPEMEHHOM ITPOrpaMMHOM 00ecredeHUH

JUISl pEILICHNs] TPUKJIIaJHbIX 3a/1a4 aHaJIu3a,
HaIpsHKeHHO J1e(OPMUPOBAHHOTO U TETIOBOTO
COCTOSTHUH KOHCTPYKIIUI aBTOMOOWICH 1
TPaKTOPOB;

MPaKTHIECKOE TPIMEHEHUE Oy YCHHBIX

3HaHHUH B ITPOIIECCE MTOATOTOBKH K CEMUHAPAM,

K BBICTYIIJICHHUIO C IOKIIAJIOM

- CcHoco0EH CaMOCTOATENIBHO — MCIOJIb30BATh
COBPEMEHHOE IIPOrpaMMHOE oOOecleyeHne My
aHaIM3a HanpsHKEHHO JedopMHpOBaHHOTO
COCTOSIHUS Y ITPOUHOCTH JIeTasIel U y3/I0B MalllMH.
MPAaKTUYECKOE NMPUMEHEHHUE MONYy4YEHHBIX 3HAHUN
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TICK-1.2

CIIOCOOHOCTBIO MPOBOAUTD
TCOpETHUECCKUE U
bKCIIepUMEHTAIbHbBIC
HayYHBIC HCCIIEIOBAHUS MO
[TOMCKY U POBEPKE HOBBIX
Wieii COBEpIIEHCTBOBAHUS
ABTOMOOHIICH U TPAKTOPOB.

npoOJieM MX MPOU3BOICTBA, MOJCPHU3AIMH 1

pEeMOHTa aBTOMOOMIIEH U TPAKTOPOB

BJIA/1€Th:

® HaBHIKAMH HCIIOJIB30BAHHUS OHON M3

COBPEMEHHBIX BBIYHCIIUTEIBHBIX IPOTPaMM,
peann3yoei MeTox KOHEYHBIX HIEMEHTOB,
JUISL pacyeTa, HarpsHKeHHO J1e()OpMHPOBAHHOTO
U TEIJIOBOrO COCTOSIHUIA IeTaeil U y31I0B
aBTOMOOMJICH M TPAKTOPOB.

e mpueMamu 00paOOTKH TaHHBIX U
3 HEKTUBHBIME aJITOPUTMAMHU HHTEPIPETALUH
PEe3yIBTaTOB KOMIBIOTEPHOTO aHAIIN3a
HaIlpsHKEHHO-1e(OPMUPOBAHHOTO M TEILIOBOTO
COCTOSIHUH JleTajel U y3/10B MalllH

®  HaBHIKAMHM IIPUMEHEHUS METOIOB
BBIYHCIIUTENILHOH MEXaHHUKH JUIS pacueTa
HaIPSDKEHHO 1e()OPMUPOBAHHOTO COCTOSTHUS
JeTanell U y3/10B aBTOMOOMIIEH U TPaKTOPOB

B Iponecce MOATOTOBKHU
BBICTYIUICHUIO C JOKJIaJJOM

K

CEeMHHapaM,

K
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IICK-1.5

CIT0COOHOCTRIO
MCITOJIB30BATh TPUKIIA HbIE
[IpOrpaMMBbI pacueTa y3JoB,
ArperaToB M CHCTEM
ABTOMOOMJICH 1 TPAKTOPOB.
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Tpunoorcenue 3
K paboueti npocpamme

Ilepeuensv oyenounvix cpeocme no oucyuniune
«Memoo Koneunvix r1emenmoes)

HaumenoBanue [IpencraBnenue
Ne OIL[CHOYHOTO Kparkas xapakTeprcTHKa OIIEHOYHOTO OLIEHOYHOTO CPEJICTBA B
OC CpEJICTBA CpcacTsa ®0C
CpencTBO KOHTPOJS, OPTraHU30BAaHHOE Kak
crernpanbHas ~ Oecega  MeJaroru4eckoro
YCTHBIN ONIPOC  [paGoTHMKA ¢ OOy4arOIUMCS HAa TEMBI, Bompocs! o
1 cobeceIOBaHUE, [CBA3aHHBIE C W3y4acMOM JUCHUILIMHON, | TeMam/pazzenam
(YO) PACCUMTAHHOE Ha BBISICHEHUE 00BheMa 3HAHUM JUCLATIINHBI
00y4aromierocsi mo OMpeAeIEHHOMY pa3/emy,
reMe, MpoOIeMe U T.II.
CpeacTBO  MPOBENEHUS]  MPOMEKYTOUHOM
Jauer ATTECTAllMi 1O PE3YILTATaM  BBINOJHEHUS TIpUMepEI 3a4eTHBIX
2 BCeX BHJIOB Y4yeOHOW paboThl B TEYCHHUHU
3) OWIeTOB

CCMECTpa C ITPOCTABJIICHUEM OLCHKHN
(KGAYTCHO» HUJIU «HEC 3a4TCHO»
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®axynsrer TPAHCITOPTHBIN, kadenpa «JInHAMEKA, TPOYHOCTH MAIIHH U
CONIPOTHBIICHUE MATEPHUAIOBY

Jucuurimaa - MeToa KOHEeYHbIX 3JIEMEHTOB

Hanpagnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA
(ypoBeHb cnermanutera) Cnenuanuzaius No 1 « ABTOMOOWIIN U TPaKTOPHD»,
npoduik: "CropTUBHBIC TPAHCIIOPTHBIE CpeicTBa"

Bomnpocs! AJ1s1 KOHTPOJIsI 3HAHUI (YCTHOTO ONpoca)

1. OCHOBHBIE TOHATHUSA METOJA KOHEUHBIX 3JIEMEHTOB. COBpEMEHHOE
nporpamMmmHoe obecniedenue. [locnenoBarenbHOCT peleHus 3a1a4 METOIOM
KOHEYHBIX AJIEMEHTOB.

2. KoneuHbll 311€MEHT (ompeiesieHne). Y3Jbl KOHEUHOTO 3JIEMEHTA
(ompenenenue). CtemeHu CBOOOIBI KOHEYHOTO JIEMEHTA (OTIPEIeICHHE).
@yHKMU (HOPMBI KOHEYHOTO 3JI€MEHTA (OIpeIeIICHNUE).

3. CrpyKTypa COBPEMEHHBIX TPOrPAMMHBIX KOMILJIEKCOB METO/1a KOHEUHBIX
AIIEMEHTOB.

4. Haznadenue u pyHKIMH MpEnpolieccopa B IporpaMmax MeTo/ia KOHEUYHbIX
AJIEMEHTOB.

5. Ha3znauenue u ¢pyHKIMU pemiaTens B IporpaMMax MeTo/1a KOHEUHBIX
AJIIEMEHTOB.

6. Ha3zHaueHue u QpyHKIMU NOCTHIpOIIECCOpa B MPOrpaMMax METO/1a KOHEUHbBIX
AJIEMEHTOB.

7. Hampsoxenus u nedopmaniuu (IOHITHS, €IUHULIBI U3MepeHus). Beipakenus
nedopmanuii uepes nepemenieHus. JINHeHpIe COOTHOIICHUS MEXK Ty
HaNpsHKCHUSIMU U JiehopMaIisiMH.

8. Ilnockoe HampsKEHHOE U MJI0CKOE Je(OPMUPOBAHHOE COCTOSHHUE.
KomnoHeHThI HanpskeHui U AeopMaliid, OTIUYHBIE OT HYJIS.

9. CooTHOLIEHUS YIIPYTOCTH JJIsI TIFIOCKOTO HANPSIAKEHHOTO COCTOSTHUS.

10.®ynkumu GopmMbl KOHEUHBIX 371eMeHTOB. CBOMCTBA QYHKIUN (OPMBI.

11. ®yHkuuu GopMbI CTEPAKHEBOTO KOHEYHOTO AJIEMEHTA.

12.®yuKuuu GOpPMBI IIIOCKOTO TPEYTOJBHOTO KOHEYHOTO AJIEMEHTA.

13.®yukumu Gopmbl 0aT0YHOTO KOHEYHOTO AieMeHTa. [lonnHombr DpmMura.

14. ®yHkumuu GOpMBI MIOCKOTO OMIMHEHHOTO 4-Y3JI0BOr0 KOHEYHOTO JIEMEHTA.

15.®yHK1IMH POPMBI IIIOCKOTO YETHIPEXYTOIBHOTO KBaIPaTUYHOTO 8-y3J0BOT0
KOHEYHOT'O 3JIEMEHTA.

16. ®yukm# GOPMBI IITOCKOTO YETHIPEXYTOJIBHOTO KBaIPATHYHOTO 9-y3710BOTO
KOHEYHOI'O 3JIEMEHTA.

17.®yHxmy GOpMBbI MIECTUTPAHHOTO OOBEMHOTO §-y37I0BOTO KOHEYHOTO
AJIEMEHTA C JMHEWHOW allpOKCHUMAaLUEH.

18.®yHKIMK GOPMBI IIECTUTPAHHOTO 00BEMHOTO 20-y310BOr0 KOHEYHOTO
AJIEMEHTA C KBAAPAaTUYHOW anmpoOKCHMALIUEH.

19.11pssmoit Meton nonydenus: coornomennii MKO.

20.IIpyHIMIT MUHUMYMa MOTEHIIMAIBHON SHEPTUHU, KaK BO3MOXKHAsI OCHOBA
MKD.
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21.@yHKIMS NOTEHIMAIBHON YHEPTUHN HA IPUMEPE CUCTEMBI C | CTENEHbIO
cB00OABL. DHeprus nepopmupoBanus. [loTeHInan BHEITHUX CHJL.

22.00111ee BbIpaKEHUE JUIsl MATPHULBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CpoiicTBa MaTpHI] pa3pelaloiuX CUCTEM JIMHEHHBIX alreOpandecKux
YPAaBHEHHI B METO/I€ KOHEYHBIX A1EMEHTOB. CBOMCTBA MaTPHUIIbI )KECTKOCTH.

24 .Marpuiia )KeCTKOCTH CTEPAKHEBOTO KOHEYHOT'O 3JIEMEHTA.

25.Marpuna ¢yHKIui GopMbl CTEPKHEBOTO KOHEYHOTO IeMeHTa. Matpuiia
nedopmanuii. Matpuiia HanpsH>KEHUH.

26.0OCHOBHBIE COOTHOILIEHHS METO/Ia KOHEYHBIX AJIIEMEHTOB HA OCHOBE
NPUHIMIIA MUHUMYMAa MTOTEHIIUAJIbHOW SHEPTUU.

27.MeTobl YUCTIEHHOTO HHTETPUPOBAHUS (PYHKIIHI OJHOTO apTyMEHTa,
npumensieMbie B MKO. KBangparypusie ¢popmyiiel ['aycca—Jlexxanapa.
®opmyIa Tpareuui YucIeHHoro narerpuposanns. opmyna Cumiicona
YUCJIEHHOTO MHTETPUPOBAHUS

28.0OCHOBHBIE TUIIBI KOHEYHBIX 3JIEMEHTOB.

29.CrepKHEBOW KOHEYHBIN JJIEMEHT.

30.baoYHbIN KOHEYHBIN JIEMEHT.

31.TpeyronbpHblil TUHEHHBIA KOHEUHBIA 3JIEMEHT ILJI0 CKOHANPSIAKEHHOTO
COCTOSIHUSL.

32. TpeyrosbHble KOOpAUHATHI WT0Maau (L — KoopauHATHI).

33.®ynkuuu Gopmbl H30MapaMETPUIECKUX KOHEUHBIX 3JIeMEeHTOB Jlarpanxesa
u CepeHIumnoBa CEMENCTB.

34.M3onapaMeTpriecKrue KOHEUHbIE 2JIeMEeHTHI JlarpaHkeBa ceMeicTBa.

35.M3onapamerpudeckrue KOHeUHbIE deMeHThl CepeHnuIoBa ceMeicTBa.

36.EctecTBeHHBIE KOOPAUHATHI N30IIAPAMETPUIECKUX dIIEMEHTOB. VX CBA3b ¢
¢uznueckumu koopauHaramu. {uddepenurpoanue no Gpusndeckum
KoopAauHaTaM (PyHKIUN (POPMBI IBHO BBIPAXKEHHBIX UY€pe3 €CTECTBEHHbIC
KOOPAUHATHI.

37.YeThlpexyrojibHbI OUITUHEHHBIA KOHEUHBIN 3JIEMEHT IJI0CKOHAIPSX)KEHHOTO
COCTOsSIHUS. BOCBMUY310BOM IECTUTPAHHBIN AJIEMEHT JJIsI MOACIIUPOBAHUS
TPEXMEPHOTO HAMPSXKEHHO-1€(POPMUPOBAHHOIO COCTOSHHUSI.

38.T'unore3s Kupxrodda-Jlssa B Teopun u3ruda miactul. Jledhopmaruu npu
U3ruOe TOHKOM MIacTUHBI. BhipaxeHue ajisi MOTeHIMAIbHON YHEPTUU.

39.11pssMOYTONBHBIN KOHEUHBIN 3JIEMEHT TOHKOM TuIacTUHBI. DYHKITUU (HOPMBI.
Tpeyronpauk Ilackans.

40.OcHoubie MaTpuilsl B MKD. Matpuns! dyHknuid Gopmsl, gedhopMaiinid,
KECTKOCTH, MACC, DKBUBAJIEHTHBIX y3JIOBBIX HATPY30K.

41.DopmupoBaHue mo0aTbHON MaTpULbI )KECTKOCTH KOHCTPYKIIMH U3 MaTpUIL
MKECTKOCTH OTACJIbHBIX AJIEMEHTOB (HA IPUMEpE CTEPKHEBOM 3a1a4n).

42.Y4eT TpaHUYHBIX YCIOBUM B METO/IE KOHEYHBIX AJIEMEHTOB.

43.PacnipenieneHHbIe Harpy3KA B KOHEYHO-2JIEMEHTHBIX MozesiX. [IpuBenenue
pacrpeneneHHbIX Harpy30kK K y3J1aM KOHEUHO-DJIEMEHTHON MOJIEIN.

44.MaTtpu4yHO€ YypaBHEHUE JUHAMHYECKOTO PABHOBECHS KOHEUHO-AIEMEHTHON
CUCTEMBL.
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45.00m1ee BbIpakeHUE JJ1s1 MAaTPUIIBI MACC KOHEYHOT'O AJIEMEHTA.

46.Marpuia Macc CTEpKHEBOTO KOHEYHOTO 3JIEMEHTA.

47.Matpuunasi GopMyIUPOBKA 3a7a4u ONPEACIICHHS 4acTOT U Hopm
COOCTBEHHBIX KOJI€OaHWI KOHEUHO 3JIEMEHTHOM CUCTEMBI B popMe 3aauun
Ha COOCTBEHHBIC 3HAUCHUSI.

48. Meton LDL" u1st pemienus CUcTeEM JIMHERHBIX aIreOpandecKuX ypaBHEHU
B MKD.

49.Metos XOJIEIKOTO IS PeIISHUs] CUCTEM JTMHEHHBIX ajareOpandecKux
ypaBHeHnii B MKD. Meron crarnueckoii konaeHcanuu B MKO.

50.Pemenne cucteMbl IMHEWHBIX alNTreOpandecKuX ypaBHEHUH ¢ BEpXHEH WIIH
HIKHEN TPEYTOJIbHOW MATPULIEH.

51.CgoiicTBa Marpuil CUCTEM JIMHENHBIX alIreOpandyecKux ypaBHEHUN IPU
MOJIEJINPOBAHUH METOJOM KOHEUYHBIX AJIEMEHTOB

52.Urepanmonneie MmeToabl pemenns cucteM MKO. Metoz conpsikeHHBIX
IrPaMEHTOB.

53.IlorpentHoCTy Mpy BHIITOJIHEHUU PACYETOB METOAOM KOHEYHBIX dJIEMEHTOB.
Cnoco0ObI MOBBIIEHHS] TOYHOCTH PACUETHOTO aHaIK3a
HaNPSHKEHHO-1epOPMUPOBAHHOTO COCTOSIHUS B 3aauax MKDO.

54.0c0o06eHHOCTH PACUETHBIX CXEM M KOHEUHO-AJIEMEHTHBIX MOJeNIel neTaei,
y3JI0B ¥ KOHCTPYKIIUI aBTOMOOMIIEH U TpakTopoB. OCHOBHBIE IPUEMBI U
crocoObI MOJICTMPOBAHUS JIETAJICH, Y3II0OB U KOHCTPYKIIMH aBTOMOOMIICH U
TPAKTOPOB METOIOM KOHEYHBIX JJIEMEHTOB.

55.11yTr NOBBIIEHNS] TOYHOCTH BBIIIOIHSAEMOTO METOAOM KOHEYHBIX 3JIEMEHTOB
PacYeTHOTO aHaIN3a HAPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKUHWI aBTOMOOMJIEN U TPAKTOPOB.

56. YpaBHEHHE TEILUIONPOBOIHOCTH. [ paHUUYHBIE YCIIOBHS I YPAaBHEHUS
TEIJIONPOBOAHOCTH Y YET IPAHUYHBIX YCIOBUM NIEPBOTO, BTOPOTO U TPETHETO
pona. CrarmoHapHas TEILUIONPOBOAHOCTh. YpaBHeHusd Jlamnaca, [Tyaccona.

57.@opMynupoBKa METOAA KOHEYHBIX 3JIEMEHTOB ISl PELICHUS] YPABHEHUS
TETJIONPOBOJHOCTU Ha OCHOBE MeTojia byOHOoBa-I"anepkuna. Yuer
TPAHUYHBIX YCIOBUH B 3a7a4€ TEIJIONPOBOJHOCTH.

58.Pemienue 3a1a4m HECTAIMOHAPHOM TETUIONPOBOIHOCTH METOJIOM KOHEUHBIX
AJIIEMEHTOB. fIBHAs U HESIBHASI CXEMBI TPEYTOJIbHUKA, CXEMA UHTETPUPOBAHUS
Kpanka-Hukoncona.
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MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOIM ®EEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIETI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I“IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCT MAILIMH H COMPOTHBIICHHE
MaTepuaaoB»
Jucuunimnza - MeTol KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCITOPTHO-TEXHOJIOTHYECKHUE CPEACTBA (YPOBEHB
cneuuanurera) Crnenpanuzanus Ne 1 «ABTOMOOHIIN U TPAKTOPBD», popuib: "CHopTUBHBIE
TpaHCHOpPTHHIE cpeacTBa”
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 1
1. OcHOBHBIE MOHATHUS METO/1a KOHEUHBIX 311eMeHTOB. COBpEMEHHOE MPOrPaMMHOE
obecnieuenue. [locnenoBaTenbHOCTD peICHUS 3a/1a4 METOAOM KOHEUHBIX JIEMEHTOB.
2. CTep>KHEBOW KOHEUHBIN 3JIEMEHT.

3. 3agaua.
YTBepkaeHO Ha 3aceqaHuH Kadeapbl «  » 2020 r., [Ipotokosr Ne
3aB. xadeapoii /A.A. CxBOpI10B/

MHUHHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHIUS POCCHUIICKON GEIEPALINUI
OEJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHI HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MAIIMH U COMPOTHBIICHHE
MaTepuagoB»
Jucuumimza - MeTon KOHEYHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTMUECKHUE CpeICTBA (YPOBEHD
cneunanurera) Crnenuanuzanus Ne 1 « ABTOMOOHIIN U TPAKTOPBI», Mpo¢uib: « CHOPTUBHBIE
TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 2
1. KoHeuHsl# 211eMeHT (ompeiesnieHue). Y3ibl KOHEUHOTo dieMeHTa (onpeaenenue). CreneHu
cBOOO/IBI KOHEYHOTO ATeMeHTa (onpenenenne). yHKIuu GOpMbI KOHEUHOTO dIEMEHTa
(ompenenenue).
2. TpeyroiabHbIN JTUHEWHBIM KOHEYHBIN JIEMEHT IJI0OCKOHAIPSKEHHOTO COCTOSTHUSI.
3. 3ajgaua.

VYTBep:kIeHO Ha 3aceJaHun Ka(eapbl « _ » 2020 r., ITpotokon Ne

3aB. kadenpoit /A.A. CkBopiios/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AUETHOE 3AJJAHUE Ne 3
1. CtpykTypa COBpEMEHHBIX MPOTPAMMHBIX KOMITJIEKCOB METO/Ia KOHEUHBIX AJIEMEHTOB.

2. ®ynkyy GOPMBI LIECTUTPAHHOTO OOBEMHOTO 8-Y3II0BOT0 KOHEYHOI'O 3JIEMEHTA ¢ IMHENHOM
arpOKCUMAaLUEH.

3. 3agaya.
YTBepkaeHO Ha 3aceaHuH Kadeaphl « _ » 2020 r., [Ipotokonm Ne
3aB. xadempoit /A.A. CxBOpI10B/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHM ST POCCUMCKOM ®EEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHI HOJIHTEXHI{I“IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHaMuKa, IpOYHOCTH MAIIMH U COMPOTHBIICHHE
MaTepuanaoBy»
Jucuumninuza - MeTon KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHUE CPeICTBA (YPOBEHD
cneuuanurera) Crnenuanuzanus Ne 1 « ABTOMOOHIN U TPAKTOPBI», Mpo¢uib: «CHOPTUBHBIE
TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 4
1. Hasnauenue u GpyHKIMH IIPEMPOIIECCOPA B TIPOrPAMMaX METO/IA KOHEUHBIX JIEMEHTOB.

2. TlorpenHOCTH TIPH BHIIOJIHEHHH PACYETOB METOIOM KOHEUHBIX 371eMeHTOB. CIIocOOk!
ITOBBIIIICHHUS TOYHOCTHU paC‘ICTHOF O aHaJIn3a HaHpH)KeHHO-IlG(I)OpMHpOBaHHOI‘O COCTOAHUA B
3agadax MKO.

3. 3anaua.
YTBep:KIIeHO Ha 3aceaHuu Kadeapsl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoit /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy

JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»

Kypc 3, cemectp 6

3AYETHOE 3ATAHUME Ne §
1. Hasnayenue u QyHKUMHK pemiaresis B IPOrpaMMax METO/A KOHEUHBIX JIEMEHTOB.

2. ®ynKuuu GOPMBI IECTUTPAHHOTO 00BEMHOTO 20-y3JI0BOTO KOHEYHOTO 3JIEMEHTA C
KBaJPaTUYHOM aIllIPOKCUMALUEH.

3. 3agaya.
YTBepkaeHO Ha 3acefaHuH Kadeaphl « _ » 2020 ., ITpotokomn Ne
3aB. xadeapoii /A.A. CxBop11oB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHM ST POCCUMCKOM ®EEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHBIICHHE
MaTepUaioBy»
Jucuuninuza - MeTox KOHEUHBIX 2JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEACTBA (YPOBEHB
cneuuanurera) Crenuanuzanus Ne 1 « ABTOMOOHIN U TPAKTOPBI», Mpopuib: « CHOPTUBHBIE
TPAHCIIOPTHBIE CPEICTBAN
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 6
1. Ha3znayenue 1 pyHKIIMH TOCTIIPOIIECCOPA B IPOrpaMMax METO/1a KOHEYHBIX JIEMEHTOB.
2. YeTblpexyToabHbIi OMIMHENHBIH KOHEYHBIN JIEMEHT IJI0OCKOHATPSY)KEHHOTO COCTOSTHUSL.

3. 3agaua.

YTBep:KIIeHO Ha 3aceaHuu Kadeapsl «_ » 2020 r., ITpotokon Ne

3aB. kadenpoit /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AUETHOE 3AJJAHUE Ne 7

1. Hanpsokenus u gegopmariuu (MOHATHS, €AMHUIBI U3MepeHus ). Beipaskenust nedopmanuit

yepe3 nepemenieHus. JInHeliHple COOTHOLIEHUS! MEXTy HallPsDKEHUSAMU U 1e(pOpMaliisIMU.
2. Metox LDL" qyist pemiennst cucreM JIMHEHHBIX anrebpanyeckux ypaBHenuin B MKD.

3. 3agaya.

YTBep:KIIeHO Ha 3aceaHuu Kadeapsl «_ » 2020 r., ITpotokon Ne

3aB. kadenpoit /A.A. CkBopIios/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUICKOM ®EIEPALINA
OENNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIET'O
OBPA30OBAHUNA

«MOCKOBCKHAM HOJII/ITEXHI/‘IJ‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IPOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoBy»
Juctumimza - MeTo/T KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Tpoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 8
1. Ilmockoe HanpsHKEHHOE U TUIOCKOE 1e(hOpMUPOBAaHHOE COCTOsTHIE. KOMITOHEHTHI HApsKeHU I
u nedopmanuii, OTIMYHBIE OT HYJIS.
2. Metoa XoieuKoro Juisi pelieHus CUCTEM JIMHEHHBIX ajireOpandeckux ypaBHeHuil B MKO.

3. 3ajgaua.

VYTBep:KIeHO Ha 3aceJaHuu Kadeapbl «_ » 2020 r., ITpotokon Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy

JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJAHME Ne 9
1. CooTHoI1lIE€HHS YIIPYTOCTH JJIsl IJIOCKOTO HAIPSIKEHHOTO COCTOSTHUSI.
2. Metop cratnmueckoit koumeHcannu B MKDO.

3. 3anaya.
VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUIMCKO ®EEPALINA
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE VUPEXJEHWE BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHMI HOJII/ITEXHI{I}{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTrepHuaioB)

Jucuumnimnza - MeTosl KOHEYHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCITOPTHO-TEXHOJIOTHYECKHUE CPEACTBA (YPOBEHB
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTopb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPEJICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 10
1. ®yHk1MK HOPMBI CTEP>KHEBOTO KOHEUHOTO 3JIEMEHTA.
2. Pemienue cucTeMbl TMHEWHBIX aNTreOpandeckKux ypaBHEHUH ¢ BEpXHEW WM HIDKHEH
TPEYTOJIbHON MaTpUIICH.

3. 3anaya.
YTBepKaeHO Ha 3aceaHuU Kaeapbl « _ » 2020 r., ITpotokon Ne
3aB. kadeapoii /A.A. CxBop1ioB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AUETHOE 3AJTAHUE Ne 11

1. ®yHKuu GOPMBI IIIOCKOTO TPEYTOJBHOIO KOHEYHOT'O 2JIEMEHTA.
2. CBoiicTBa MaTpull CUCTEM JIMHEHHBIX ajare0pandeckux ypaBHEHHH MPU MOAECTUPOBAHUU
METOJIOM KOHEYHBIX JJIEMEHTOB

3. 3agaya.
YTBepkaeHO Ha 3aceaHuu Kadeapbl « _ » 2020 r., [Ipotokonr Ne
3aB. xadeapoii /A.A. CxBopIioB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUICKOM ®EIEPALINA
OENNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIET'O
OBPA30OBAHUNA

«MOCKOBCKHAM HOJII/ITEXHI/‘IJ‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IPOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoBy»

Juctumimza - MeTo/T KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Tpoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 12
1. dynkumu popmbl 6aJTOYHOTO KOHEUHOTO 31eMeHTa. [lonuHoMbl DpMuTa.
2. Urepaunonnsle MeTozs! pemeHus cucreM MKD. MeTtos conpsikeHHBIX TPaJAUeHTOB.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHun Ka(eapbl « _ » 2020 r., ITpotokon Ne

3aB. kadenpoi /A.A. CkBop1oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy

JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIIOPTHO-TEXHOJIOTMUECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJTAHHUE Ne 13
1. ®yukuu GopMbl KOHEUHBIX deMeHTOB. CBolicTBa GYHKIHA HOPMEIL.
2. Y4er rpaHUYHbIX YCIOBHI B METOJI€ KOHEYHBIX JIEMEHTOB.

3. 3anaua.
VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘—IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHUM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»

Jucnumimza - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY

Kypc 3, cemectp 6

3AYETHOE 3AZJAHUE Ne 14
1. ®yHK1MK HOPMBI TNIOCKOTO OMIIMHEHHOTO 4-y3710BOTO KOHEYHOI'O 3JIEMEHTA.
2. PacnipeneneHHble Harpy3Ku B KOHEUHO-3JIEMEHTHBIX MoJiesX. [IpuBeneHue pacnpeaeneHHbIX
Harpy3oK K y3J1aM KOHEYHO-3JIEMEHTHON MOJIEIH.

3. 3agaua.
YTBepxkaeHO Ha 3aceTaHuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AZTAHUE Ne 15
1. ®ynkumuu GOPMBI IIIOCKOTO YETHIPEXYTOIBLHOTO KBAIPATUYHOTO 9-y3710BOT0 KOHEYHOTO
3JIEMEHTa.
2. Ilpsimoii Mmeton nosrydeHus: cootHomernii MKD (Ha nmpuMepe CTep>KHEBOTO AJIEMEHTA).

3. 3agaua.

VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne

3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘—IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHUM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»
Jucnumimza - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 16
1. ®ysKIH GOPMBI TUIOCKOTO YETHIPEXYTOIBHOTO KBaJPAaTHYHOTO 8-Y3JI0BOTO KOHEYHOTO
JJIEMEHTA.
2. MarpuyHO€e ypaBHEHHE JUHAMHYECKOTO PaBHOBECHUSI KOHEUHO-3JIEMEHTHOH cucteMbl. O01ee
BBIPAXCHHE JUISl MATPHULL )KECTKOCTH, MACC KOHEYHOT'O 3JIEMEHTA.

3. 3agaua.
YTBepxkaeHO Ha 3aceTaHuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEICTBAN
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 17
1. ®yHKIMH GOPMBI IIECTUTPAHHOTO OOBEMHOTO §-y3JI0BOIO KOHEYHOI'O 3JIEMEHTA C JIMHEWHOM
anIpoKCUMarLuen.
2. ®opMyIHPOBKA METO/Ia KOHEUHBIX 3JIEMEHTOB JJISl PELICHUS] YPaBHEHUS TETJIONPOBOAHOCTH
Ha ocHoBe MeTonia byOHoBa-[ anepkuHa. Yuer rpaHUYHbBIX YCIOBUH B 3a/1a4e

TETUTOTIPOBOTHOCTH.
3. 3anaya.

YTBep:KIIeHO Ha 3aceaHuu Kadeapsl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoit /A.A. CkBopIios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUIMCKO ®EEPALINA
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE VUPEXJEHWE BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHMI HOJII/ITEXHI{I}{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»
Jucuumnimnza - MeTosl KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCITOPTHO-TEXHOJIOTHYECKHUE CPEACTBA (YPOBEHB
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTopb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 18
1. CrtocoObI MOBBIIEHHUSI TOYHOCTH PACYETHOTO aHAIN3a HAIPSKEHHO-1e(hOPMUPOBAHHOTO
cocTosguud B 3agauyax MKD.
2. @yHKIUH GOPMBI HIECTUTPAHHOTO 00BEMHOTO 20-y3]I0BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJ[paTUYHON amnmpoKCUMAIIUEH.

3. 3anaya.
YTBepKaeHO Ha 3aceaHuU Kaeapbl « _ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBopIioB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy

JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 19
1. Ilpsimoii meTon nomydeHus: cootHoueHnnit MKD (Ha nmpumepe cTep:KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KoopauHatThl miomaau (L — koopauHarsr).

3. 3anaua.
VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘—IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHUM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»

Jucnumimza - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 20
1. IlpuHuun MUHMMYyMa NOTEHIMAJIBHON SHEPTUH, KaK BO3MOXHas ocHoBa MKO.
2. [TpssMOyTONBHBIN KOHEYHBIH JIEMEHT TOHKOW TUIaCTHHBI. @YHKIUU QOpMBL. TpeyroabHIK
ITackans.

3. 3agaua.
YTBepxkaeHO Ha 3aceTaHuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEICTBAN
Kypc 3, cemectp 6

3AYETHOE 3AJJAHUE Ne 21
1. ®yHKUMS MOTEHIMATBLHON SHEPTUU HA IPUMEPE CUCTEMBI C 1 CTeNeHbI0 CBOOObI. DHEPrus
nedopmupoBanus. [loTeHIIMaN BHEITHUX CHUII.
2. BocbMUy3JI0BOM IECTUTPAHHBIN 3JIEMEHT JJIs1 MOJICIUPOBAHMS TPEXMEPHOTO
HanpsHKeHHO-1e(POPMUPOBAHHOTO COCTOSIHHUSI.

3. 3agaua.
YTBepkaeHO Ha 3aceaHuu Kadeaphl «  » 2020 r., [Ipotokonr Ne
3aB. xadempoii /A.A. CxBOpI10B/

MHUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCHUIICKON GEIEPALINU
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHU

«MOCKOBCKHI HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «IuHaMuKa, IPOYHOCT MAIIMH H COMPOTHBIICHHE
MaTepuaaoB»
Jucuumumza - MeTon KOHEYHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTMUECKHUE CPeICTBA (YPOBEHD
cneunanurera) Crenuanuzamus Ne 1 « ABTOMOOMIIN U TPAKTOPBI», Mpo¢uib: «CHOPTUBHBIE
TPAHCIOPTHBIE CPEJCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 22
1. Ocnosnble MaTpuisl B MKD. Martpuns! dyHkuuii popmsl, aedopmariuii, kecTKoCTH, Macc,
SKBHMBAJICHTHBIX Y3JIOBBIX Harpy3okK.
2. ®opMupoBaHHE [MT0O0ATBHON MATPULIBI KECTKOCTH KOHCTPYKIIMM U3 MaTPHIL KECTKOCTU
OTJEJIbHBIX AJIEMEHTOB (Ha MpUMEpPE CTEPKHEBOH 3a1a4H).

3. 3ajgaua.
VYTBep:KIeHO Ha 3aceJaHuu Kadeapbl «_ » 2020 r., ITpotokon Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEICTBAN
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 23
1. EctecTBeHHbBIE KOOPAMHATHI U30MIAPAMETPUUECKUX 3IEMEHTOB. VX CBA3b ¢ (PU3HUECKUMHU
koopauHatamu. JuddepennupoBanre no GpU3NIecKUM KoopArHaTaM (GyHKIUN (GOPMBI IBHO
BBIPAKEHHBIX UY€pe3 €CTECTBEHHbIE KOOPINHATHI.
2. Ob1ee BbIpaXeHUE JIUIsI MATPUIIBI )KECTKOCTH KOHEYHOT'O JIEMEHTA.

3. 3agaua.
YTBepkaeHO Ha 3aceaHuu Kadeaphl «  » 2020 r., [Ipotokonr Ne
3aB. xadempoii /A.A. CxBOpI10B/

MHUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCHUIICKON GEIEPALINU
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA3OBAHU

«MOCKOBCKHI HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «IuHaMuKa, IPOYHOCT MAIIMH H COMPOTHBIICHHE
MaTepuaaoB»
Jucuumumza - MeTon KOHEYHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTMUECKHUE CPeICTBA (YPOBEHD
cneunanurera) Crenuanuzamus Ne 1 « ABTOMOOMIIN U TPAKTOPBI», Mpo¢uib: «CHOPTUBHBIE
TPAHCIOPTHBIE CPEJCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 24
1. CaoiicTBa MaTpuI] pa3pelIaoIuX CUCTEM JIMHEHHBIX alreOpanyecKux ypaBHEHHH B METO/e
KOHEYHBIX 371eMeHTOB. CBOMCTBAa MaTPHULIbl )KECTKOCTH.
2. N3onapameTpudecKkue KOHEUHbIE 371eMeHThl CepeHInoBa CeMENCTBa.

3. 3agaua.
YTBepxkaeHO Ha 3aceTaHuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AZTAHUE Ne 25
1. Marpuna )KeCTKOCTH CTEPKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. Marpuna ¢pyHKUIui GOpMbI CTEPKHEBOTO KOHEUHOTO dlieMeHTa. Matpuna Jedopmanui.
Marpuna HanpsKeHHAN.

3. 3anaua.
VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘—IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHUM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»

Jucnumimza - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 26
1. OCHOBHBIE COOTHOILIEHUSI METOZA KOHEUHBIX 3JIEMEHTOB HA OCHOBE IPUHLIUIIA MUHUMYMa
MIOTEHIMATIbHON SHEPIUU.
2. N3onapameTprudecKkue KOHEUHBIE 2JIEMEHTHI JlarpaHkeBa ceMelcTBa.

3. 3agaua.
YTBepxkaeHO Ha 3aceTaHuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EEPALINA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIETI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTH MALIMH H COMPOTHBIICHHE
MaTepUasoBy»
Jucnunnuza - MeTox KOHEUHBIX 2JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCITOPTHO-TEXHOJIOTHYECKHUE CPEACTBA (YPOBEHB
cneuuanurera) Crenpanuzamus Ne 1 « ABTOMOOHIN U TPAKTOPBI», Mpo¢mib: « CHOPTUBHBIE
TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYHETHOE 3AJAHUE Ne 27
1. bano4Hblil KOHEUHBIN 3JIEMEHT.
2. MeTozabl YUCIEHHOTO UHTETPUPOBaHUs PYHKLUMN OJJHOTO apryMeHTa, npuMenseMmbie B MKD.

3. 3agaua.

YTBep:KIIeHO Ha 3aceaHuu Kadeaphl «  » 2020 r., ITpotokon Ne

3aB. kadenpoii /A.A. CkBopIios/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"'IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKM MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IPOYHOCTh MAILIMH U COMPOTHBICHHE
MaTepuaaoB»

JuctumimHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToM0oOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAN

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 28
1. ®yukuuu GopMbl H30MIApaAMETPUIECKUX KOHEUHBIX dNieMeHTOB JlarpamkeBa n CepeHaunoBa
CEMEHCTB.
2. KBagparypusie Gpopmyinsl ['aycca—Jlesxxanapa. @opmyna Tpanenuii YncIeHHOro
unTerpupoBanus. ®opmyna CuMICOHA YUCIEHHOTO UHTETPUPOBAHUS

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHun Ka(eapbl « _ » 2020 r., ITpotokon Ne
3aB. kadenpoit /A.A. CkBopiios/
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MUHUCTEPCTBO HAYKH W BBICIIET'O OBPABOBAHM S POCCUICKOM ®E/IEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadempa «/InHaMuKa, IPOYHOCT MALINH H COPOTHBICHHE
MaTepHuaioBy
JucrumnnmHa - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHD
cnenuanuteta) Crienmranuzarus Ne 1 « ABTOMOOWIH U TPAKTOPbD», MPOoduis: «CIIOpTUBHBIC
TPAHCIIOPTHBIE CPEJICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AZTAHUE Ne 29
1. OCHOBHBIE THUIIBI KOHEYHBIX 3JIEMEHTOB.
2. I'mnotessl Kupxrogda-Jlssa B Teopun uzruda miuactut. [ledopmannu npu u3rude TOHKOH
IJIaCTUHBI. BoIpaskeHue 171 NOTeHIIMAIbHON SHEPTUH.

3. 3anaua.
VYTBep:KIIeHO Ha 3aceaHuu Kadeaphl «_ » 2020 r., ITpotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPABOBAHM S POCCUICKOM ®EIEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIET'O
OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHI/‘IJ‘—IECKI/II‘;I YHUBEPCUTET»
(MOCKOBCKHUM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH H COMPOTHRIICHHE
MaTepuaaoB»
Jucnumimza - MeTo/1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. Ha3zemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEeICTBA (YPOBEHb
cnenuanurera) Cnenuanuzanus Ne 1 «ABToMoOMIN U TpakTOpb», Ipoduib: «CIOpTUBHbBIE
TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 30
1. ITocnenoBaTebHOCTD PELICHHS 33124 METOJJOM KOHEUHBIX JIEMEHTOB.
2. Pemenue 3a1auy HECTAlMOHAPHOU TEIUIONPOBOJIHOCTH METOJOM KOHEYHBIX 2IEMEHTOB. SIBHas
U HesIBHAsl CXEMBbI TPEYToJIbHUKA, cXxeMa UHTerprupoBanus Kpanka-Hukoncona.

3. 3agaua.
YTBepxkaeHO Ha 3aceTanuu Kadeaphl «_ » 2020 r., ITporokonm Ne
3aB. xadempoii /A.A. CxBop110oB/
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