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1 Ieau u 3aga4m AUCHUIINHBI

1.1 eab aAuCHUNIMHBI

[enbto nzydenus aucuuiuivibl «{udpoBbie TEXHOIOTUN BBIUNUCIUTEIBLHON
MEXaHUKW SIBIIAETCS:

— (popMupOBaHUE 3HAHUI O COBPEMEHHBIX YHUCICHHBIX AITOPUTMaX, METOIaX
MOJEJIMPOBAHUS U MH)XEHEPHOI'O UCCIIEI0BAHNS KOHCTPYKIUIA MalllUH JJI aHAJIn3a
HaIpsHKEHHO-1e()OPMUPOBAHHOTO U TEPMUYECKOTO COCTOSIHUN UX JIETANIEH U y3JI0B,
OCBOCHHME MPEAHA3HAYEHHOTO i 3TOr0 YHUBEPCAIBHOTO IMPOTPAMMHOIO
obOecrieucHus;

- TNOJArOTOBKAa CTYJEHTOB K JIEATEIbHOCTH B  COOTBETCTBUU C
KBAIM(PUKALMOHHON XapaKTepUCTUKOM OakaynaBpa mno Hanpasienuto 15.03.03
«IIpukiagHas MexaHuKa».

1.2 3agaun TUCHUILITHHBI

3amagvamu  guctuiuiiHbl - «l{udpoBbie  TEXHOMOTMM  BBIYMCIUTEIHHOU
MEXaHHUKN» SIBIIFOTCSA:

- O3HAKOMJIEHHME CTYIEHTOB C IIMPOKO IPHUMEHSAEMBIMH METOAAMU
BBIYMCIIUTEIBHOM MEXAHUKM W COBPEMEHHBIM IIPOIPAMMHBIM  KOMILJIEKCOM,
peaNu3yroNMM JaHHbIE METOJIbI JAJIA pacyeTa HalpsHKeHHO-1e()OPMUPOBAHHOTO U
TEIJIOBOT'O COCTOSIHUM JieTallel ¥ y3J10B MOOMJIBHBIX MallHH.

- 3HAKOMCTBO CTYZCHTOB C METOJOM KOHEUYHBIX JJIEMEHTOB, METOIOM
I'PAaHUYHBIX 3JIEMEHTOB U IPYTHUMH METOJaMU BBIYUCIUTEIBHON MEXaHUKH.

— wu3yuyeHue HPQPEKTUBHBIX U BBICOKOIPOU3BOJIUTENBHBIX YHUCIEHHBIX
QITOPUTMOB, MCIOJIb3YEMBIX B COBPEMEHHBIX BBIUMCIUTEIBHBIX KOMIUIEKCAX JJIS
aHaJIn3a HaIPsHKEHHO-1e()OPMUPOBAHHOT'O COCTOSTHUSI MAlIHUH.

- 3HAKOMCTBO C OCHOBAaMHU pPACYETHOTO MOJEIUPOBAHUS KOHCTPYKIUHU
MOOWJIBHBIX MalIMH C MCIOJb30BAaHUEM OJIHOM W3 YHHMBEPCAIbHBIX IPOrpaMM
METO/1a KOHEYHBIX JJIEMEHTOB U OJJTHON U3 YHUBEPCAIBHBIX IIPOIPAMM TPEXMEPHOIO
ABTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHUS.

2 MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHBIX 00pa30BaTeIbHbIX

nporpaMmm
Huctumnaa  «l{udpoBeie  TEXHOJOTUM  BBIYUCIUTEIHHOM MEXaHUKU»

OTHOCUTCA K 4YacTu (OPMHUPYEMOU ydaCTHHKAMHU OOpPa30BATEIBHBIX OTHOIICHHUNA
IIMKJIa OCHOBHBIX oOOpaszoBarenbHbix mnporpamMm (OOIl) mno HampaBiIeHHUIO
noaroroBku 15.03.03
«IIpukiagHas MexaHuKa».

[IpeamecTByOmuUMH  KypcamMu, Ha KOTOPBIX Oa3WpyeTcs IUCHIUTIIMHA
«I1udpoBbIe TEXHOIOTHUH BEIYHCIATEILHON MEXaHUKID) SBIISTFOTCS:

- Bricmmas maTemaTuka (JIuHeHAs anredpa, MaTeMaTHICCKUN aHAN3);

- pusuka;

- CONPOTHBIICHNE MaTEPUATIOB;

- TEOpHsl yIPYTOCTH;



3 Komnerenuuu ody4arouierocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUIIIMHBI

B pesynpraTre OCBOEHHS JUCHUIUIMHBI CTYJIEHT JOJDKEH 00Janarth
cnenyronumu ripodeccuonanbabiMu (11K) koMeTreHImsIMu:

B pe3yabTaTe ocBOeHu s

KOHCTPYKLMHA U y310B JIA
Ha CTaTUYECKYIO IPOYHOCTh

o0pa3oBaTeIbHOM
Kon DOIDAMMEL IlepeyeHs MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTeH M porp N 00y4eHHUs MO JUCHUTLINHE
00y4yarouuiics 10/KeH
o0agaTh
IK-1 Cnocoben MPOBOJIUTH| 3HATH:
pac4er SJIEMEHTOB ® TEOPETUYECKHE BOIIPOCKHI B 00JIACTH

yMeThb:

BJIAaJ1€Th:

HpHKHa,HHOﬁ MCXaHHUKH, CBA3aHHBIC C
IMOCTaHOBKOM 3a7a4 PacuCTHOIrO
aHaJIi3a KOHCTp}IKI_II/Iﬁ MallKnH.

COCTAaBJIATb PACUCTHBIC MOICIN IJIA

OCHOBHBIX KOHCTPYKTHBHBIX
JJICMCHTOB MAallllH,
IMPpOBOAUTD PacCUCThL TUIIOBBIX

KOHCTPYKTUBHBIX 3JIEMEHTOB MAalluH
Ha OBM;

MOJIEJINPOBATh Harpys3Ku,
JEHCTBYIOIIME HAa paMmbl, Ky30Ba M
JIpyrue KOHCTPYKIUU MAalllVH;
IIPOBOJIUTH AHAJIU3 PE3YJILTATOB
pacueToB HANPSIKCHUH,
IIEPEMEIICHUH U IPYTUX
HEU3BECTHBIX IIapaMETPOB B
KOHCTPYKTUBHBIX 3JIEMEHTAX MAILIUH,
(B 4aCTHOCTH - paMax Ky30Bax,
JeTalsX JIBUraTelieil) pu TUIOBbIX
BUJIaX Harpy>KEHU.

METOJaMH BBIYHCIIMTCIIHHOM
MCXaHUKHU ITPUMCHUTCIIBHO K
9JICMCHTAM MalIMHOCTPOHUTCIBbHBIX
KOHCTPYKIHU .

4 CTpyKTypAa M coJepKaHue AU CHUIIMHBI



OO0m1ast TpyI0EMKOCTh TUCIMILIAHBI COCTABIISCT 6 3aYETHBIX CIMHUIIBI, T.C.
216 akamemuyeckux dYacoB (m3 HuX 108 yacoB — camocTosTenpHas padora
CTYJICHTOB).

JlucruruiiHa 4YMTaeTcs Ha TPEThEM M UYETBEPTOM KypcaxX B IIIECTOM U
cenpMoM cemectpe. [IpoBoasitcsi cemuHapel — 2 4vac B Heaemo (36 4acon),
nabopaTopHbIe paboThl — 2 yac B Heaelto (36 gacoB), (hopma KOHTPOJIS — dK3aMEH.

Buj yueOHo# padoThI Bcero yacos Cemectp
6 7
OO6m1ast TPyJJ0€MKOCTh 216 (6 3.¢.) 72 (23.e.) | 144 (43.e.)
AyAUTOpHBIE 3aHATUS 108 36 72
(Bcero)
B Tom uncne
JICKIIUU 36 18 18
[IpakTrueckue 3aHATHS 18 - 18
JlabopaTopHbIe 3aHATUS 54 18 36
CamocrosiTenbHas 108 36 72
paboTa cTyjeHTa
Kypcogas pabora HET HET HET
KypcoBoii npoekt K.IL HET K.IL
Bun npomexyrouHon 3auer DK3aMeH
aTTecTalluu

Crpykrypa u coaepxanue guctumiuabel «udposeie  TexHomOTHH
BBIYMCIIUTEIbHOM MEXaHWKW» 10 CpOKaM MW BHUJaM paldOThl OTpPaXKEHbl B
[Ipunoxenun 1.

Copep:xanue pa3iejioB JUCIHUIIHHBIL

Tema 1. BBenenmne.

Posb pacueTHbIX METOAOB MpHU CO3JAHUM HOBBIX KOHCTPYKIMM MAIIHH.
O030p METOJOB BBIUYMCIUTEIBPHOW MEXaHWUKH, IITUPOKO TPUMEHSCMBIX Ha
MAIIIMHOCTPOUTEIBHBIX MPEINPUITUIX TUISL aHaJIN3a HANPSIKEHHO-
1e(hOPMUPOBAHHOTO M TEPMUUYECKOTO COCTOSHHMA JETaled W Yy3JI0B MOOWIIBHBIX
MAIIIVH.

CoBpeMeHHOE TMpOTrpaMMHOE OOECTeUCHHE, pEeaTu3yIoNmee METOIbI
BBIYMCIUTEILHON MEXaHMUKH, IS aHajdu3a HampsiKEHHO-Ae()OPMUPOBAHHOTO U
TEPMUYECKOTO COCTOSIHUM.

00630p 3(PheKTHBHBIX W MPOU3BOIUTEIBHBIX YHCICHHBIX aJITOPUTMOB,
pean3yeMbIX B MPOTPAMMHBIX KOMIUICKCAX JJISI PEIICHUS 3a/1a4 BBIYMCIUTEIbHON
MEXaHUKH.

CpaBHUTENBHBIA aHAIU3 PAa3JIMYHBIX PACUETHBIX IOJIXOJOB B 3ajayax
BBIUMCIIUTEIIPHOW  MEXaHUKHU.  JleMOHCTpauuss  pe3yJibTaTOB  pPaCUETHBIX

5



MCCJIEI0BAHUM peallbHbIX KOHCTPYKIUH. [IpoOieMbl BbIOOpa pacyeTHOW CXEMBI.
XapaKTEepUCTUKHU MOJIEIIEN: TOYHOCTD, aICKBATHOCTh U DKOHOMUYHOCTb.
DJeMeHTbl MAaTPUYHOM anreOpbl M BAPUALIMOHHOTO UCUUCIICHMSL.

Tema 2. CBeeHus1 3 MeXaHUKH A1eGOPMHPYEMOro TBEPAOIO TeJa.

[lepememenusi, negopmariu, HanpsoKeHUs. CBA3b MEXIYy HAPSDKEHUSIMU U
nepopmanusMu. YpaBHeHUsl paBHoBecHs. ['panuunble ycnoBusa. OOmme cxemsl
peuIeHus 3a/lad MEXaHWKH KOHCTPYKUMM. IIpyMHIMN MUHHMyMa MOTEHUIMATbHOU
DHEPTHH.

Tema 3. MeToA KOHEYHBIX JJIEMEHTOB KaK BBIYHCJIUTEIbHBIA METOJ
pelieHns 32124 MeXaHUKH.

OcHOBHBIC TIOHSATHUS METOJa KOHEYHBIX 3yieMeHTOB (MKD). O630p THMOB
KOHEYHBIX 3JIeMEeHTOB. OCOOEHHOCTH pacyeTa KOHCTPYKUUH C HCIOJIb30BAaHUEM
MKD. CtpykTypa COBpEeMEHHOTO MporpaMMHOro ooecneyenus MKD.

CriocoObl BbIBOJIa COOTHOUIEHMH MeTOJa KOHEUYHBIX 3jemMeHToB (MKD).
[IpsAsmMoii METOX MOTYyYEHUSI KOHEUYHO-IJIEMEHTHBIX COOTHOMEHN. DOopMUpOBaHHE
rJ100aJIbHOM MAaTPUIIBl AKECTKOCTU KOHCTPYKLIUU U3 MATPHUIL] )KECTKOCTU OTIEIbHBIX
AJIEMEHTOB (Ha MPUMEPE CTEP>KHEBOM 3a/1aun).

BapuanuoHnHnble NOpUHLUIIBI - OCHOBAa (OPMHMPOBAHUS pPa3pelIaroLInNX
ypaBHeHnii MKDO. BpiBon Marpuusblx ypaBHeHHii MKD Ha OCHOBe NpuHIMNA
MHHMMYMa IIOTeHIMANbHON dHepruu. OcHoBHbIE MaTpuibl MKO - j)kecTKOCTH, Macc
U Jp.. Bekropbl Harpy3ok OT BHEIIHHUX CHJI. Y4YeT HaudalbHBIX AedopMaiui,
IIPEABAPUTENbHBIX ~HANpsoKeHUM. PacnpeneneHHple  Harpy3kh B KOHEYHO-
ANEMEHTHBIX MoaesiX. [IpuBenenne pacnpeneneHHbIX Harpy30K K y3J1aM KOHEYHO-
AJIEMEHTHOU MOJIEIIH.

Anmpokcumanusi HeusBecTHBIX B MKD. ®ynkiuu (Qopmbl KOHEUHBIX
saneMmeHToB. Kiaccel mpumensiembix QyHknwii. CBoiicTBa (QYHKIUN (HOPMBL
TpeboBanusa k dynkuusm Gopmbl. TouHocTs pemenuit MK3D B 3aBucuMocTH OT
BbIOOpa pyHKIIUN (HOPMBL.

Crioco6bl (popMUpPOBaHUS MATEMAaTUYECKUX MOJENEH CHCTEM B PA3IUYHBIX
KOOPAWHATHBIX CUCTEMAX.

YucneHHOE HMHTETPUPOBAHUE MPHU BBIYUCICHUM KO3((ULIHUEHTOB MAaTpHIL
KeCTKocTH, Macc u npyrux marpuil B MKD. KBagparypusie dopmynsr ["aycca —
Jlexannpa.

Tema 4. MeToa KOHEYHBIX IJIEMEHTOB B IUIOCKOW 3aJa4d TeOPHH
yYHPYIrocTH

TpeyronbHpIl KOHEUHBIA JJIEMEHT ISl PEIICHUS IUIOCKOW 3aJayd TEOpUU
ynpyroctu. TpeyroapHbie L-KOOpAHHATHI IUIOAIN.

Tema S. U3onapamerpryeckue KOHEYHbIE 3JIEMEHThI

Koneunsie smementrl JlarpankeBa m CepeHaurioBa ceMeWcTB. DyHKIIMHU
(GopMbI M30MApAMETPUUYECKUX KOHEUHBIX dJeMeHTOB. CyOmnapaMerpuueckue,
M30MapaMeETPUIECKHE, cynepnapaMeTpuyecKue KOHEYHBIC DJIIEMEHTBHI.



EcrecTBeHHBIE KOOpPAMHATHI HM30MAPAMETPUUECKUX JJIEMEHTOB, HX CBS3b C
busnueckumu  koopauHatamu.  [uddepenuupoBanne 1o  QU3HUYECKUM
KoopAauHataM (YHKUIUHA (QOpPMBI SIBHO BBIPDAXKEHHBIX UEpPE3 €CTECTBEHHBIE
KOOpJIHUHATHI. YeThIpeXyroiabHblil OMIMHEHHBIA H30MapaMETPUYECKH KOHEUYHBIN
ANIEMEHT IUIOCKOIO HANpsHKEHHOro cOCTOSIHUA. OOBEMHBI  BOCBMUY3JI0BOM
LIECTUTPAHHBINA U30IIAPAMETPUYECKUNA KOHEYHBIM JJIEMEHT Ui MOJEIUPOBAHUS
TPEXMEPHOTO HANPSKEHHO-e()OPMUPOBAHHOTO COCTOSTHHUSL.

Tema 6. Moaean MeToa KOHEYHBIX 3JIEMEHTOB JISl PacyeTa IVIACTHH H
000/109eK

Koneunsie smeMeHTHl Ui pacuera u3rnba mnactuH. DyHkumm (Hopmbl
aneMeHTOB. COBMECTHOCTh 37ieMeHTOB. KoMOMHUpOBaHUE C 3IeMEHTaMH pacdeTa
IJIOCKOTO HAMNpPSKEHHOTO COCTOSHUS JUJISl CO3/IaHUs 3JIEMEHTOB 000JIOUKHU OOIIEro
nosoxkeHusi. KoHeuHble 371eMeHThl TOHKOM OCECUMMETPUYHOU 000JIOUKH.

Tema 7. MogenupoBaHue B 321a4aX TEeNJIONPOBOAHOCTH

YpaBHEeHHE TEIUIONPOBOAHOCTH. I paHW4YHBIE YCIOBHUS Ul ypPaBHEHUS
TEIUIONIPOBOAHOCTH YUYET TIPAHUYHBIX YCJIOBHM NIEPBOIO M BTOPOr0 poOJa.
CrammonapHasi TEIJIONPOBOAHOCTh. YpaBHeHMs Jlamtaca, Ilyaccona. 3amaum
Jupuxine u Heiimana. Yyer rpaHMYHbBIX YCIOBUM B 3aJa4ax TEILIONPOBOIHOCTH.

Pemenne ypaBHeHNs HECTAIIMOHAPHOW TENJIONPOBOIHOCTH. SIBHAs U HESABHAS
CXEMBI TpPEYroOJIbHHKa, cXxeMa wuHTerpupoBaHus Kpanka-Hukoncona. Meron
KOHEUYHBIX PAa3HOCTEH B CPABHEHUM C METOJIOM KOHEYHBIX JIEMEHTOB.

Tema 8. Ilyrm noBbIIIEHHMSI TOYHOCTH PACUYETHOIO aHAJIU3A,
BBINIOJIHAEMOI'0 METOI0M KOHEYHBIX )JIEMEHTOB

HpeI/IMyH_I€CTBa N HCAOCTAaTKM PA3JIMYHBIX PACUCTHBIX IIOAXOJ0B IIpH
BBIITOJIHCHUH I/ICCJIeI[OBaHI/Iﬁ KOHCTPYKHI/Ifl MOOWMJILHBIX ~ MaIlluH METOdaMH
BBIUMCIIMTEILHOM MEXaHUKH. HOFPCHIHOCTI/I, BO3HHUKAIOIIKMC IIPU paCuICTaxX MCTOJ0M
KOHCYHBIX JJICMCHTOB KOHCTpYKI_II/Iﬁ MalllhH. HYTI/I IIOBBIINICHHUA TOYHOCTH
BBITIOJIHACMOI'O MCTOAOM KOHCUYHBIX 3JICMCHTOB PACUCTHOI'O aHAJIM3a HAIIPAKCHHO-
IIG(bOpMI/IpOBaHHOF O COCTOsAHUA KOHCTpYKI_II/Iﬁ MalllhH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

Meronuka  mpenogaBaHus — aucnuiuidHbl  «lludpoBeie  TexHOIOTHH
BBIYMCIIUTENILHON MEXaHUKW» M peajlu3alus KOMIETEHTHOCTHOTO TMOAXO0/Ja B
W3JIOKCHUH W BOCHPHATHH MaTepHalia MpeayCMaTPUBACT HCIOJIb30BAHHE
CIENYIONIUX AaKTUBHBIX (OpPM TMPOBEACHUS TPYNIOBBIX, HWHIWBUIYATbHBIX,
ayJIUTOPHBIX 3aHATHUM B COYETAHMM C BHEAYAUTOPHOM pabOTON C IEJbIo
(dhopMHUpOBaHUS U Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00YUYaOIIUXCS:

— MOATOTOBKA K BBITIOJIHEHUIO J1a00OpaTOPHBIX pabOT B JIabOpaTOpUsIX BY3a;

— 3aIATa U HHANBUAYAJIbHOE 00CY)KICHHE BBITIOTHAEMBIX 3TAIIOB KYPCOBOTO
MIPOEKTA;



— MOJITOTOBKA, MIPEACTABJICHUE U 00CYKIEHUE MPE3EHTALIMI Ha CEMUHAPCKUX
3aHATUSAX;
— OpraHu3alys U MPOBEJEHUE TEKYIIEro KOHTPOJS 3HAHUU CTYIEHTOB B

dhopme 61aHKOBOT'O TECTUPOBAHUS,

— IIPOBCACHUC MACTCP-KIIACCOB OKCIICPTOB MW CIICOUAIIMCTOB B obnactu
YUCJICHHBIX METOA0B U HpHKJI&I[HOfI MCXaHHKH.

6. OneHo4Hble cpeacTBa JJsl TeKYLIero KOHTPOJIA YCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTALUM 110 UTOraM OCBOCHHMS AMCHMILIMHBI U y4e0HO-
MeToaAMYecKoe odecrnedeHne CaMOCTOAITE/IbHOM padoThI CTY/ICHTOB.

B mnpomecce o0yueHUs HCHOIB3YIOTCSA CIEAYIOLIUME OLEHOYHbIE (POpPMBI
CaMOCTOSITENIbHOM pabOTHI CTYJIEHTOB, OIEHOYHBIE CPEACTBA TEKYIIErO0 KOHTPOJIS
YCIIEBAEMOCTH U POMEXYTOYHBIX aTTECTALUN:

- TOATOTOBKA K BHITIOJIHCHHIO JJa0OPAaTOPHBIX PadOT M UX 3aIlUTa.
- BBITNIOJTHCHHME KYPCOBOT'O IIPOEKTa (110 MHIUBHIyaIbHOMY 3aJIJaHUIO JIUIS KaXKIO0T0
oOydarorerocs);

KypcoBo#i npoekT npeacraBisieT co0oil padoTy, MOCBSIIEHHYIO pa3paboTKe
psga  BONPOCOB  METPOJIOTMYECKOM  MOJATOTOBKM  MAIIMHOCTPOUTEIBHOIO
MPOU3BOJACTBA B OOBEME, MPEINyCMATPUBAIOIIEM PEATH3AIMI0 TEOPETHUECKUX U
MPaKTUYECKUX HABBIKOB, 00YYAIOIINXCs 110 HAMIPaBJICHUIO.

[IpumepHas TemMa KypcOBOT'O NMPOEKTA, BHITIOJHIEMOr0 OO0ydYaromMUMHCT B 6
cemectpe - «MoJenupoBaHUe HAMPSHKEHHO-IEPOPMUPOBAHHOTO COCTOSIHUA U
OIICHKA SHEPreTHYECKUX CBOMCTB 3aIMTHOIO 3KpaHa IUCTEPHBI I MEPEBO3KU
OTTACHBIX TPY30B IIPH €€ aBApUUHOM CTOJKHOBEHHH C IMPEIIATCTBHEM)).

OI_[CHO‘-IHBIC CpcacCTBa TCKYIICIO KOHTPOJIA YCIICBACMOCTH BKIHOYAKOT
KOHTPOJIBHBIC BOIIPOCHI U 3aJIaHUA B @)opMe 0JIaHKOBOTO H (I/IJII/I) KOMIIBIOTCPHOT'O
TCCTUPOBAHUA, OJISI KOHTPOJII OCBOCHUA 06y‘-IaIOIHI/IMI/IC$I pasaciioB JUCHUIIIINHBI,
3allluTa KypCOBOI'O IIPOCKTA.

O6pa3u51 TCCTOBBIX 3aIIaHPII>'I, BaI[aHI/Iﬁ KYPCOBBIX IIPOCKTOB, KOHTPOJIbHbLIX
BOIIPOCOB H 3aI[aHI/II71 AJIT IIPOBCACHHA TCKYHICTO KOHTPOJIA, 3K3aMCHAIIMOHHBIX
6I/IJ'I€TOB, IIPUBCACHBI B ITPUIIOKCHHUHN 2.

6.1. ®OH/ OLIEHOYHBIX CPEACTB IS IPOBeIeHHUs POMEKYTOYHOM ATTeCTALNH
00y4yaromuxcs mo JMCUMIINHE (MOTYJIIO0).

6.1.1. IlepedyeHb KOMIIETEHIINH C YKa3aHUEM ITANoOB UX (GOPMUPOBAHMUS B IPOLIECCE
OCBOEHUS 00pa30BaTEIHLHOM MPOTPAMMEI.



B pesynbrate OCBOEHUS IUCHUILTUHBI (MOIYJs) (OPMHUPYIOTCS CIEAYIOIIHE

KOMIICTCHIINH:
Kon B pesyabTarte ocBoeHus1 00pa3oBaTeIbHOI IPOrpaMMbl 00y4aKOIIUICH
KOMIIeTeHIUH JA0JIKeH 00J1a1aTh
[IK-1 Croco0eH MpoBOIUTH pacdeT 3JIEMEHTOB KOHCTpYyKUuH U y3moB JIA Ha
CTaTHUYECKYIO TPOYHOCTh

B nporiecce ocBoeHus 00pa3oBaTeIbHON MTPOTrPaMMBbl JAHHBIE KOMIIETEHITUH,
B TOM YHCJIE€ WX OTJCIbHBIC KOMIIOHCHTHI, ()OPMHPYIOTCS TOITAITHO B XOJE
OCBOCHHS OOYYAIOIIMMUCS JUCHUIUIMH (MOJyJiei), MPaKTUK B COOTBETCTBUHU C
y4eOHBIM TJTAHOM U KaJICHIAPHBIM IpadukoM ydeOHOTO Tporiecca.

6.1.2. Onucanue moka3areJieil 1 KpuTepHeB OLCHUBAHUA KOMIIETEHIIUIA,
(opMupyemMbIX 10 HTOraM 0CBOEHM S M CIUIJIMHBI (MO1YJIf1), ONMCAHNE IKAJI

onncHuBaHUs.
IToxa3aTenem OLCHUBAHUA KOMHeTeHHI/Iﬁ Ha PpPa3IMYHBIX JTalax HuX
(bOpMHpOBaHI/ISI ABJICTCA JOCTHXKCHUC 06y‘laIOIHI/IMI/ICSI IIAHUPYCMBIX

pe3yJbTaTOB O0YUYECHUS 110 AUCHUIIIMHE (MOYIIIO).

IIK-1 Cnoco6eH npoBoauThH pacyeT 3JIeMeHTOB KOHCTPYKIM 1 y3J10B JIA Ha cTaTHYecKYI0 IPOYHOCTH

Kpurtepuu oneHMBaHuUs
IHoka3artesb
2 3 4 5
3HATh: OOyuaromiicst OOyuaromiicst OO0yuaromuiics OO0y4atomwiics
TEOPETUYCCKUE | JEMOHCTPUPYET HOJIHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
BOITPOCHI B | OTCyTCTBHUE WIH | HENOJHbIC JaCTUYHbIC TIOJTHBIE
obnactu HEJ0CTaTOYHOE TEOPETUYECKUE TEOPETHUUECKUE 3HAHUS | TEOPETUUECKH
NPHUKIaIHON COOTBETCTBHE 3HaHuss B 00JacTH | B obylacTu | € 3HaHHs B
MEXAHUKH, TEOPETUYCCKHUX 3HAHUH B | rrpuyksiaHOM MIPUKJIQTHOMN obnacTu
CBA3aHHbBIE c obnactu HPUKIIATHON | \MeXaHHKH. MEXaHUKH, HO | IPUKJIAJHON
OCTAHOBKOI MCXaHUKHU Homnyckarotcst JOIYCKAaIOTCs MEXAHUKH,
3a1aq 3HAYMUTEIbHBIC OIIHOKH, | He3HAUMTEIbHBIC CBOOOJTHO
PACUETHOTO HPOSIBIISICTCSI OmMOKH,  HETOYHOCTH, | omepupyeT
AHAII3A HCI[OCTaTOLIHOCTI) 3aTpyIHCHHS IpH | mpuobpere
. 3HAHUMH, o psny | AHAIMTUYECKUX HHBIMH

KOHCTpYKIHMH IOKa3aTeleH, onepauusx. 3HAHUSIMU.
MaLlHH. oOyJarormuiics

HUCIIBITHIBACT

3HAYUTCIIbHBIC

3aTPYyIHEHUSA pu

OIICPUPOBAHUU




3HaHMSIMM ~ TIPH KX
IepeHoce Ha  HOBBIC
CHTYaIIH.
yMeTb: Obyuatormuiicss He yMmeeT | OOydaromuiics OO0yJatomuiics OO0yJatomuiics
COCTaBJISATh WIM B HEIOCTAaTOYHOH | J€MOHCTpHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
pacueTHbIe CTCTICHHA YMECT: HETOJIHOE COOTBETCTBUE | YACTMYHOE COOTBETCTBHUE | ITOJHOE
MOJIEITH JIs | COCTAaBJIATH — PACYUCTHBIC | CIeMyIONMX yMEHHIH: CIIeIYIOLMX YMEHHIA: COOTBETCTBHE
OCHOBHBIX MOJENH JJI1 OCHOBHBIX CIIETYIOIINX
KOHCTPYKTHBHBI | KOHCTPYKTHBHBIX COCTaBJIATh COCTaBJISITh PACUETHBIEC | YMEHMIA:
X 3JIEMEHTOB | YJIEMEHTOB MalllMH; pacyeTHbIE  MOJENH | MOAECIH JUIsl OCHOBHBIX
MAIIINH; W UL OCHOBHBIX | KOHCTPYKTHBHBIX COCTAaBJIATh
IIPOBOJUTH pacyeThbl | KOHCTPYKTUBHBIX AJIEMEHTOB MAlIlIWH; pacyeTHbIE
POBOIUTE TUIOBBIX AJIEMEHTOB MAllIHH; 17001 MOAEIM A
pacueTsl KOHCTPYKTHUBHBIX WIIH MPOBOAUTH  PacyueThl | OCHOBHBIX
THIIOBBIX 3JIEMEHTOB ~ MalllMH Ha | IPOBOJUTL  PACYEThl | TUIIOBBIX KOHCTPYKTHBH
KOHCTPYKTUBHBI | IBM; TUIIOBBIX KOHCTPYKTUBHBIX BIX JJICMEHTOB
X 3JIEMEHTOB | HJIH KOHCTPYKTHBHBIX 3JICMCHTOB MAalllMH Ha | MallWH;
MammH Ha DBM; | MO#enupoBaTh Harpy3ku, | 2JIEMEHTOB MallvH Ha | OBM; 1581051
neWcTByomMe Ha pambl, | OBM,; WJIN IIPOBOJIUTH
MOZEIMPOBATH Ky30Ba u IpyTue | Win MOJIEJINPOBATh pacyeTsl
HarpysKH, KOHCTPYKLMU MalluH; MOJIEIIUPOBATH Harpy3KH, TUIIOBBIX
JEACTBYIOLIHE I Harpy3KH, JEMCTBYIOIINE Ha | KOHCTPYKTUBH
Ha pambl, Ky30Ba | IPOBOAUTH aHaj M3 | JEHCTBYIOIINE Ha | paMbl, Ky30Ba 1 IpyTrue | bIX JJIEMEHTOB
" JApyrue | p€3yjabTaroB pacdeToB | Pambl, Ky30Ba U | KOHCTPYKIMM MalllMH, | MallMH Ha
KOHCTPYKLIH HaIpsHKEHUH, APYTUe KOHCTPYKLUH | HJIH OBM;
MalllHH; nepeMelennii u gpyrux | MMM IIPOBOJUTH aHanu3 | WId
HeM3BeCTHHIX mapamerpos | 1 pe3ylbTaToOB pacyeToB | MOACIMPOBATH
IPOBOIUTH B KOHCTPYKTHBHEIX NPOBOAUTE  aHAIM3 | HanpsKEHHA, HaE’pySKI/I,
aHaJIs omeMenTax Mammp npu | PEYIPTATOB nepeMereHuH u | ACHCTBYIOLIHIC
pe3yJIbTaToOB THIIOBIX Bugax | PACUETOB IpyruX Hew3BecTHbIX | B2 pamsl,
pac4eToB y HarpyKeHH. HaIpPsHKEHUH, napaMeTpoB p | Xy30Ba u
HaHpH)KeHHH’U nepeMelIeHHH U | KOHCTPYKTHUBHBIX Apyrue
TEPEMCIICHHH 1 APYruX HEU3BECTHBIX | sjreMeHTaX MAllUH IPU KOHCTP?]KHHH
APyTHX 11apaMETpoB B | TUIIOBBIX BHJIAX MALIHIL
HEU3BECTHBIX KOHCTPYKTHBHEIX HarpyKeHI WIn
[apaMeTpoB B SIOMOHTAX  MALIMH IIPOBOAUTH
KOHCTPYKTHBHBI aHaJIN3
IIPU THIIOBBIX BUAAX | YMEHHS OCBOCHBL, HO
X JIEMEHTAX pE3yIbTaTOB
MaIlIMH, (B HATpYEHIA sonyerdiores pacyeToB
HE3HAYHTEIIbHBIC .
HacTHOCTH ) JIOIyCKAIOTCS OIIMOKH,  HETOYHOCTH, HaHmeeHHH’v
Ezfgaxlcyg%ax’ 3HAYUTEIIbHBIC OIIUOKH, | 3aTPYIHCHUS npu | ICPEMCIICHII
nepeHoce ymeHud Ha | U ApYTHUX
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JIBUTATEIICH) IIPOSIBIISIETCS HOBBIE, HECTAHJAPTHBIE | HEM3BECTHBIX
npu TUITIOBBIX HCOOCTAaTOYHOCTD CUTyallnun. mapaMeTpoB B
BHJIAX BJIJICHUS HABBIKAMM 110 KOHCTPYKTHBH
HaTPY>KCHHSL. pany Tiokasatele, BIX DJIEMEHTAX
OO0yuaronuiics
UCIBITHIBAET MamH i
THUIIOBBIX
3HAYUTCIbHBIC
3aTpyaHCHHUS npu Buaax
IIPUMEHEHU U HABbIKOB B HAIPyCHHA
HOBBIX CUTYyallUAX.
CBoOonHO
ornepupyer
NpUOOpPETEHHBI
MU yYMCHUSMH,
IMPUMCHSICT UX B
CUTyaluusiax
MTOBBIIIEHHON
CJIO’KHOCTH.
BJIAJIETh: OOyuaromuiics He BiaageeT | OOywaromuiics He B | OOyvaromuics OO0yuaronuiics
METOIaMHU WU B HEJOCTaTOYHOH | MOJHOW Mepe BIAJEET | YAaCTUYHO BIIAJICET | B IIOJIHOM
BBIUMCIUTEIEHO | CTEHEHH BIaJeeT METOJAMU | METOAaMH METOAAMHU o0ObeMe BIIajeerT
i MexaHuky | BPIYMCIUTEIbHON BBIYHMCIUTENIbHON BBIYHMCITUTENIbHON METOJaMHU
IPUMEHUTEbHO | MEXAHHKH MEXaHUKU MEXaHUKU BBIYHACIIATCIIbH
K 3rtemenTaM | TPUMCHUTEIIBHO K | IPUMEHUTEIBHO K | IPUMEHUTEIBHO K | O  MEXaHUKH
MamuHocTpoute | IEMEHTaM dJIeMEHTaM dJIeMEHTaM IPUMCHHUTCIIBH
JIBHBIX MaIIMHOCTPOUTEIbHBIX MalIMHOCTPOUTEIbHBI | MAIIMHOCTPOUTE/IbHEL | O K 3JIEMCHTaM
KOHCTPYKIIUH KOHCTPYKIIUH. X KOHCTPYKIHH. X KOHCTPYKIIHH. MalImHOCTPOU
HaBeiku ocBoeHBI, HO | TEJIBHBIX
Hormyckarorcst JIOITyCKArOTCsA KOHCTPYKIIHU.
3HAYUTEJIbHBIC OLIUOKY, | He3HAYUTEIIbHbIC CBo60oHO
IIPOSABIIACTCA OHH/I6KI/I, HCTOYHOCTH, MIIPUMCHSCT
HEJO0CTaTOYHOCTh 3aTpyIHEHU IPU | 110JTy4YEHHbIE
BIIa/ICHUS HABBIKAMH 110 | TIEPEHOCE YMEHMH HA | HABBIKH B
pany HOKaSaTeHCﬁ, HOBBIC, HCCTAHIAAPTHBIC | CHTyalHAX
OO0y4atomuiics CUTYAIIHH. MIOBBIIIIEHHOMN
HCIIBITBIBACT CJIOKHOCTH.
3HAYUTCIbHBIC
3aTpyIHEHU pu
IMPUMCHCHUHN HABBIKOB B
HOBBIX CUTYaLIUsX.
[Ixansr OOCHUBAHUA PC3YJIbTATOB HpOMG)KYTO‘lHOﬁ arTeCTalii M HX

OIMCAHHUE:
®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3AMEH.
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[IpomexxyTouHas arrectanus oOy4daromuxcs B GopMe 3K3aMeHa MPOBOJAUTCS
M0 pe3yJibTaTaM BBHITIOJHEHHUS BCEX BHUJOB yueOHOW paboThI, MPETyCMOTPEHHBIX
y4e€OHBIM IUJIAHOM IO JIaHHOW JHUCUHUIUVIMHE (MOMIYJI0), MPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYLIETO KOHTPOJIA YCHEBAEMOCTH B TedeHue cemecrpa. OreHka
CTETICHH JOCTI)KCHUS O0yYaroIIMMUCS TUIAHUPYEMBIX Pe3ylIbTaTOB OOyUYEHUS IO
OUCHMIUIMHE (MOJYJIO) MPOBOAMTCS IpernojaBaTesieM, BEAYIIUM 3aHATUSA IO
JUCUUIUIHHE (MOIYJII0) METOAOM 3KCIIEPTHOM o1leHKU. [0 uToram npomMexyTo4Hon
aTTecTallud MO0 JUCUUIUIMHE (MOJYJIIO) BBICTABISIETCS OLIEHKA «OTJIMYHOM,
«XOPOLLIO», «yIOBJIETBOPUTEIILHO» WIH «HEYIOBIECTBOPUTEILHO.,

K npomexyTo4HOW aTrTecTaluy  JOIYCKAKTCS  TOJBKO  CTYJEHTHI,
BBITIOJIHUBIIIME BCE BHJBl Y4yeOHOH palbOThl, MPEAYCMOTPEHHBIE padoueii
nporpaMMoii mo guctumuiuHe «lludpoBble TEXHONTOTHH BBIYUCIUTEIHHOM
MEXAHUKW»: MPOILIM MPOMEKYTOUHBI KOHTPOJIb, BBIIIOJHWIN J1a0OpaTOPHBIE
padOoThI, BHIMOIHWIA KYPCOBOU MPOEKT.

HIxana oneHuBaHus Onucanue

BrinosHeHs! BCE BUIBl  y4eOHOW  paboTHI,
MpEeayCMOTpEeHHbIE  yueOHbIM  TIaHoOM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMCHUHU,
HaBBIKOB TIPUBEACHHBIM B TaOJMIAX TOKa3aTeleH,
OTIeHo OTepUpPyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMGHI/I}IMI/Iu,
HABBIKAMU, MPUMEHAECT UX B CUTYALUSAX IMOBBIILICHHON
cioxkHoctd. Ilpu 3TOM MOryT OBITH JIOMYIIEHBI
HE3HAYUTEIbHBIE OIIMOKU, HETOYHOCTH, 3aTPYIHECHUS
IIPA AHAJIUTHUYECKUX OIlCpalUsAX, NEPEHOCE 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAaHAAPTHBIC CUTYyallhuH.

BrinosHeHs! BCE BUIBl  y4eOHOW  palboTHI,

IPEelyCMOTPEHHbIE YUEOHBIM IJIAHOM.

OOyuaromuiics JEMOHCTPUPYET YaCTUYHOE

% COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB 110 IIPEIAMETY.
Opomio HaBpikn OCBOEHBI, HO JONMYCKAIOTCS HE3HAUYMTEIIbHBIC

OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS MpU TEpPeHoce

YMeHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHBIC CUTYyalluH.

Boimonnensl  Bce  BHUIBI  y4eOHOM  paboThI,

Y 10BIETBOPUTETHHO
MIPETYyCMOTPEHHBIC YUEOHBIM TUTAHOM.
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OOyuaromuiics JEMOHCTPUPYET 3HAYUTEIIbHbIE
OLIHUOKH, MPOSBISAET HEAOCTATOYHOCTh 3HAHUM, YMEHHI
M BIQJCHHUS HABBIKAMM II0 HECKOJBKUM TEMaM
npeamera. OOyJaromuics UCTIBITHIBAET 3HAYUTEIbHBIE
3aTPYAHEHMs IIPU IPUMEHEHUM YMEHUW U HABBIKOB B
HOBBIX CUTyalUsX.

He BoimiosiHeH oauH vk 6oJiee BUIOB yueOHOM paboThl,
MPETYCMOTPEHHBIX ~ y4eOHBIM  iaHoM.  CTyaeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHW, HABBIKOB TMPHUBEICHHBIM B  TaOJMIax
HeynoBrneTBOpUTENHHO | MOKA3aTeNe, JOMyCKAIOTCS 3HAYUTENbHBIC OIIMOKH,
MIPOSIBJISIETCS] OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB I10
Py IoKazaTesneH, CTyIeHT UCTIBITHIBAET 3HAUUTEIIbHbBIC
3aTpyIHEHUs] TPU  ONEPUPOBAHUU  3HAHUSIMU U
YMEHUSMH TPH UX TIEPEHOCE HAa HOBBIC CUTYAITHH.

DoHbI OLIEHOYHBIX CPEJICTB MPeJICTABJICHbI B IPUJIOKEHHUH 2 K padoueil
nporpamMme.

7. YueOHO-MeTOAUYeCKOe U MHPOPMAIIHOHHOE oOecniedeHne JUCHUIIINHBI.

a) OCHOBHAs JMTeparypa:

1. Cagenbes, JI. M. CTpouTenbHasi MEXaHUKA CTEPKHEBBIX CUCTEM: y4eOHOe
nocobue / JI. M. CaBenveB. — Camapa: Camapckuii yausepcuret, 2020. — 87 c.
URL.: https://e.lanbook.com/book/189022

0) 1OMOTHUTEJIbHAS JIUTEPATYpa:

1. Temmc, FO.M. Pacyer HanpskeHHO-AEHOPMHPOBAHHOIO COCTOSIHUS
KOHCTPYKITMHA METOJOM KOHEUYHBIX JJIEMEHTOB [DJIEKTPOHHBIN pecypc]: y4eO.-
meroa. nocooue / FO.M. Temuc, X.X. A3mMeToB. — DJEKTPOH. laH. — MocCKBa:
MI'TY wum. H.D. baymana, 2012. — 51 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/52253

2. Muiienkos, I'.B. MeTo KOHEUHBIX 3JIEMEHTOB B KYpCE COIPOTUBIICHUS
MaTepuaoB [DIEKTPOHHBIN pecypc]: yued. mocobue / I'.B. Mumenkos, FO.H.
Camorun, B.I1. YupkoB. — DnekTpoH. nan. — Mocksa: @usmartaur, 2015. — 472
c. — Pexxum nocrtyna: https://e.lanbook.com/book/71992

B) DJIeKTPOHHbBIE 00pa3oBaTe/bHbIE PECYPChI.
Kypc BeruucaureabHass MEXaHHMKA
https://online.mospolytech.ru/course/view.php?id=12453
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- YHUBEpcaJbHas MporpaMma MeTo1a KOHEUHbBIX AJIEMEHTOB, IPUMEHAEMasl Ha
IPEANPUATHIX MAITUHOCTPOEHUS;

- yHUBepcalbHas mporpaMma 3-D DpOEKTUpOBaHMS, IIPUMEHsAEMas Ha
IPEANPUATHIX MAITUHOCTPOEHUS;

- o(huCHOE TTPOTPAMMHOE 0OECTICUCHHE.

HNHTepHeT-pecypchl He MPENYCMOTPEHBI.

8. MarepuajibHO-TeXHUYECKOE OOecnedeHue QUCIUIINHBI.

o AyauTopus IS JIKITMOHHBIX W TPAKTHYCCKUX 3aHATHHA OOIIEero
dboHma: cCTONBI ydYeOHBIE CO CKaMbsIMH, ayAUTOpHAs JIOCKA, HACTCHHBIN
MIPOCKIIMOHHBIN dKpaH. Pabodee MecTo mpenoiaBaTes: CTOM, CTYI.

o KoMmbproTepHbIii  KJIacC : CTOJBI, CTYJbsl, MapKepHas JOCKa,
KOMIIBIOTEPBl € TPHUKIATHBIM TEMaTHYECKUM IPOTPAaMMHBIM OOECIIeUeHUEM,
MOJIBECHOM TMPOEKTOP C MHTEPAKTUBHOM HOCKOH, Pabouee mecTo mpemogaBartens:
CTOJI, CTYJI, KOMITBIOTED.

9. Meroanveckue peKOMEHIALUH JJIsl CAMOCTOATEIbHOM PadoThI
CTyECHTOB

3aayaMy CaMOCTOSITEIIbHOU pabOThI CTYJIEHTOB SIBIISIFOTCS:
CucremaTuzanusi M 3aKpeIUIEHUE IIOJYYEHHBIX TEOPETUYECKUX 3HAaHUU WU
NPAKTUUECKUX YMEHUHN CTYICHTOB;
VYriyOneHue u paciiupeHre TEOPEeTUIECKON MOATOTOBKY;
dopmHupoBaHUE YMEHHUH MCHOIb30BaTh HOPMAaTUBHYIO, IIPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIUIO U CIIELUATIbHYIO JTUTEPATYpY;
Pa3BuTHe no3HaBaTENbHBIX CIOCOOHOCTEN U AKTUBHOCTH CTYJIEHTOB, TBOPUECKOMN
MHULMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTHU U OPraHU30BAHHOCTH;
Hcnonp3oBaHue Mmarepuana, CcoOOpaHHOIO UM TOJYYEHHOr0O B  XOJe
CaMOCTOSITENIbHBIX 3aHATUN Ha MPAKTUYECKUX 3aHATUAX, MPH HAMKUCAHUU
KYpPCOBBIX M BBINYCKHOW KBadU(UKAIMOHHONW padotr, s 3hdeKkTuBHON
MOJIFOTOBKM K UTOTOBBIM 3aU€TaM M SK3aMeHaM.

W3ydyenne  OUCHMIUIMHBI  JOJDKHO  COMPOBOXKIATHCS ~ MHTEHCHUBHOMU
CaMOCTOSITENIbHON pabOTON CTYIEHTOB C PEKOMEHJAOBAHHBIMH IIPEIOAaBATEISIMHU
JUTEpaTypHBIMUA UCTOYHUKAMU U C MaTepHallaMU, MMOJTYYCHHBIMU Ha JTEKIINOHHBIX,
IPAaKTUYECKUX 3aHATUAX U J1abopaTOpHBIX padoTax. CTyAEHT JOIKEH IOMHUTD, UYTO
HauMHATh CaMOCTOSITEJIbHBIE 3aHATUS CJEIyeT C NEpBOrO [JHS H3Y4EHHUs
JUCHMIUIMHBL U IPOBOAUTH UX PeryssipHO. OUeHb BaXHO MPUIOKHUTH MAaKCUMYyM
YCUJIUH, BOJIM, YTOOBI 3aCTaBUTh ce€0s1 padOTATh C MOJTHOM HAarpy3KOi ¢ IEPBOIO JTHSI.

Kaxnaplii CcTyneHT [OoKEeH caM IUIaHHPOBaTh CBOIO CaMOCTOSITENIBHYIO
paboTy, MCXOAs M3 CBOMX BO3MOXHOCTEH M HPUOPUTETOB. DTO CTUMYJIUPYET
BBIMIOJIHEHHE pPaOOThl, co3JaeT OoJjiee CHOKOWHYK0 OOCTaHOBKY, YTO B HUTOIE
MOJIOKHUTETIBHO CKa3bIBAETCS Ha YCBOCHUU MaTepHala.

Ha ocHoBe wu3ydeHHsS pPEKOMEHJOBAHHOM JUTEPaTyphl LEIECO00pPa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHUHOB, TIOJOXEHUH U OMNPECICHUH,
TpeOYIOMIMX 3aIIOMUHAHUS U HEOOXOAUMBIX IS OCBOCHUS Pa3e/iOB IUCIUTUIMHEIL.
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JIist  TIOMOTBOPHOM pabOThl HEMAJIOBAXKHOE 3HAYeHHWE UMEeT OOCTaHOBKa,
opranuzanusi padouero mecra. HykHO m0OUTBCS, 4TOOBI MECTO PadOTHI MO
BO3MOKHOCTH OBLTO TIOCTOSIHHBIM. PaboTa Ha MpUBBEIYHOM MecCTe JelaeT ee Oonee
MJI0I0TBOPHOM. [IpOayKTHBHOCTE PaOOTHI 3aBUCUT OT MPABHUIBLHOTO YEPEIOBAHUS
Tpyna u oTasixa. [loaToMy KaXkble 9ac Wil JABa CICAYeT JAenarh, mepepbiB Ha 10-
15 MunyT. BBIXOMHBIC NHH JIydIlle MOCBATHTH AKTUBHOMY OTJBIXY, 3aHSTHIM
CIIOPTOM, MPOTYJIKAMH Ha CBEKEM BO3AyXe | T.1. J[ake mepektoueHne ¢ 0JTHOTO
BHJIa YMCTBEHHOM paOOTHI HA APYTOU MOXKET CITY>)KHUTh AKTUBHBIM OT/IBIXOM.
Ocoboe MecTo yaensercss KOHCYJIbTUPOBAHUIO, KaK OJHON W3 (hopMm oOydeHUs U
KOHTPOJIS CaMOCTOSITEIbHOM paboThl. KOHCYNbTHpOBaHME MpeIionaraeT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aMMOJCWCTBHE  MEXAYy  IpErnojaBaresieM-
KOHCYJIbTAHTOM M CTYyJICHTaMH, HaNpaBlIEHHOE Ha paspelieHue mnpodjaemM W
BHECEHHE MMO3UTUBHBIX U3MEHEHUH B I€SITEIbHOCTD CTYICHTOB.

9.1 Meroanuyeckue yKa3aHHMsl MO BBINOJHEHHUI) M O(GOPMIIEHHI0 KYPCOBBIX
npoekToB Mo aucuuiinHe «ludpoBbie TEXHOJOIHUM BbIYHCIUTETLHON
MEXaHUKN»

9.1.1 TpeboBanus Kk 0(h)OPMIIEHHIO KYPCOBOI'0 IIPOEKTA
1. KypcoBoii mpoekT aomkeH ObIThb odopmieH B Buiae Ha Jnuctax ¢opmata A4 co
CIIEYIOIIUMHU TOJISIMHU:

e JleBoe - 25 mMm.
e Bepxnee - 15wmm.
e [lpaBoe - 15mMm.
e Hwmwxuee - 15wmMm.

2. KypcoBoii MpoeKT JOMKEH HUMETh TUTYIbHBIN JHCT. [Ipumep odopmieHHs TUTYIBHOTO
JIUCTa TIOKa3aH B MPUIIOKECHHH.
3. KypcoBoii IpoeKT TOIKEH COJEp:KaTh CIEAYIONIUE pPa3/elbl:
o Conepxxanue.
e Bgenenue.
e (OcHOBHAasg 4YacTh.
e 3aKkiIoYeHHUeE.
e CHOHCOK UCHOJB30BAaHHOM JIUTEPATYPHI.
e [lpunoxkeHus: (He SABIAIOTCS 0053aTEIBLHON YacCThIO OTYETA).
4. CrpaHHIBI OTYETa JOJDKHBI OBITH IPOHYMEpoBaHbl. Hymepamnwsi HadwmHAETCS CO BTOPOM
cTpanuilpl. Ha TUTYJIRHOM JIMCTE HOMEp CTPAHUIIE HE IPOCTABIACTCA.
5. B ocHOBHOW 4YacTh HaxXxoAATCS BCE NPOHYMEpOBaHHbIE T[JIaBbl, maparpadbl U
noanaparpadsl.
Hywmepanus maparpadoB u noamaparpadoB MPOU3BOIATCS CIEAYIOIUM 00pa3oM:

o [Ilepas mudpa ob6O3HAYAET HOMED TJIABBL

e Bropas nudpa - nopsaxkoBblii HOMep naparpada.

e Tperbs mudpa - MOPAIKOBBI HOMEp moanaparpada.
Hanpumep, naparpad 2 u noxamaparpad 5 maparpada 2 riaBel 3:

e Il Onucanue pacyeTHoii cxeMbl

e 3.2 I'paHHYHBIE YCIOBHSA

e 3.2.5 I'paHn4HbIe YCJIOBHS IO NepeMeeHusiM
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3.

Hywmepanuss pucyHKOB IPOM3BOJUTCS CIIEAYIOIIUM 00pa3oMm:
o [Ilepas mudpa ob6O3HAYAET HOMED TJIABBL
e Bropas nudpa - nopsakoBblii HOMEp PUCYHKa B IIaBE.

Hanpumep, puCyHOK B TJlaBe 3, UMEIOUIMN MOPSAAKOBbIA HOMep 11:

e Puc. 3.11. J/IlnagoroBoe OKHO BBOJIa MCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHWs TIaBbl, maparpada, moamnaparpada U pUCYHKa HE CTABUTCA.

Hazpanue riaBbl IUILIETCS 3arIaBHBIMHU MOJIY>XUPHBIMU 6yKBaMI/I. Has3panus naparpaQ)OB n
nonnaparpa(bOB MUIIYTCA CTPOUYHBIMHU ITOJIYKUPHBIMU 6y1(BaMI/I, 3a UCKIIIOUCHHECM nepBoﬁ

OykBbl, 3arnaBHoi. [Toamaparpadsl MOTYT OBITH BBIIEIECHBI KYPCUBOM.

Hymepanus ucrnonb30BaHHOH JHUTEpaTyphl NPOM3BOAUTCS MO0 B an(aBUTHOM MOPSIKE,
100 0 Mepe CChUIOK Ha Hee B TEKCTE KYpCOBOW pabOTHI.

9.1.2 TpebGoBanus K CoAePKAHMIO PA3IEJIOB KyPCOBOI0 MPOEKTA

B conmep:kaHum J0JDKHBI OBITH IIPEJCTABICHBI HA3BaHUS BceX TIJaB, mnaparpadoB u
nojnaparpagoB ¢ yka3aHHEM HOMEPOB HAYaJIbHBIX CTPaHUIIL.

Bo BBegeHHHM 000OCHOBBIBACTCSI aKTYaJIbHOCTh M CTABHUTCS IeNIb PAOOTHI, TEPEUUCISAIOTCS
peliacMble 3a7a4d U JAeTCA KpaTKoe CoJepiKaHue Bcex riuaB. [l KypcoBOro IpPOEKTa,
COJZIEPKalIer0 KOHKPETHBIE 3a/1a4M, JACTC ITOCTAHOBKA 3a/1a4.

Teopernueckas paboTa MOKET HOCUTh ONHUCATENbHBIM WJIM METOIUYECKUH XapakTep.

B ocHOBHOIi YacTH 1OIPOOHO ONMMCHIBAETCS MOCIEAOBATEILHOCTD PEIICHHS 3a1a4H.
Ilpumepnuiii 1IaH OCHOBHOW YacTU

e [locranoBka 3amaun. CBemeHust 00 OOBEKTE WCCIEAOBAHUA M 00JAcTH
MAaIIMHOCTPOEHHUSL.

e Teoperuueckure OCHOBBI PEILICHUS 33/1a4H, UCIIOJIb3yEeMbIE aJrOPUTMBI.

e OmnucaHue NPOrpaMMHOIO OOECTICUCHHUS

e lcxonHble JaHHBIE, OMUCAHUE PACUETHOU CXEMBI.

e Xapakrepuctuku moaenu MKD. KonuuectBo 31eMeHTOB, y3J710B, CTENEHEMN
CBOOO/IBL.

e OrmnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

e Hudopmanus 06 ycIoBHAX 3aKPEIUICHUS M HATPYKEHHUSL.

e [locnenoBarensHOCTh (POPMUPOBAHUSA MOJENU CpeAcTBamMu mporpamMmmbl MKD,
0COOEHHOCTH MTOATOTOBKH MOJICIIH.

e Hudopmanus o npouecce pemeHns 3aaaqm.

e (CBeneHMSI O KOMIBIOTEpE, XapakTepucTukax mporpaMmMmbl MKD (Ha3BaHwue,
BEpCHsl, BO3MOKHOCTH), HEOOXOJUMBIX BBIUMCIMTEIBHBIX PECYpCax, BPEMEHU
pelIeHusl.
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e AHanu3 pe3ylIbTaTOB PAaCYETOB.
4. B 3ak/JIl0YeHMH JaeTCs KpaTKas OLEHKAa M OCHOBHBIE BBIBOJbI BBINOJIHEHHON palOOTBHI.
5. B npuioskeHue BBIHOCHTCS WH()OPMAIMOHHBIA MaTepuai, HE TPeOYIOIU IeTaabHOTro

paccMOTpeHMsl B OCHOBHOM uacTu (Hampumep, TaOnuubl, rpadUKd, PUCYHKH, JUCTUHTU
IIpOrpaMM H T.I1.)

9.1.3 TpeboBanus K BLINOJHEHHIO KYPCOBOTO IPOEKTA

1. KypcoBoii mpoekT J10JkeH ObITh O0(OPMIIEH COIVIACHO TPEOOBAaHUSAM yKa3aHHBIM BBIILIE.
2. CopepxaHue KypCcOBOIO IPOEKTa JOKHO COOTBETCTBOBATh [IEPEYUCIIEHHBIM BBIIIE
TpeOOBaHUSM.

3. KypcoBoii npoeKkT 1oJKeH OBbITh CHOaH 3a JBE€ HENENU 1O OKOHYAHUsS CEMECTpa.

10. MeToan4yeckue peKOMEHIAIUN JJIS IPenoJaBaTeis

B3aumopeiicTBue mpenojiaBaTesis CO CTyJICHTAaMH MOXHO pa3JeliuTh Ha
HECKOJIKO COCTaBJSIIOIIMX — JICKIUOHHBIC, MPAaKTUUYECKUE W J1abOpaTOpHBIC
3aHATHSL WU KOHCYJbTHpOBaHME. lIpenojaBarenb MOMMKEH IOCIEA0BATEIBHO
BBIUYUTATh CTYJEHTAM psiJi JIEKIUHA, B XOAE KOTOPBIX CIEAYET COCPEIOTOUYUTH
BHUMAHHE Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOTO MaTepuasia, a
TaKXe OpraHU30BaTh MPOBEJICHUE MPAKTUICCKUX 3aHATUH TaKUM 00pa3oM, UYTOOBI
aKTUBU3UPOBATh MBIIUICHUE CTYJACHTOB, CTUMYJIMPOBATh CaMOCTOSTEILHOE
M3BJICYCHHE HMH HEOOXoauMor WHGOPMAIMU W3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEIIbHBIM aHAIU3 METOJOB PEIICHHM, COIMOCTaBICHUE MOJYYEHHBIX
pe3yabTaToB, GOPMYIUPOBKY M apTYMEHTAIUIO COOCTBEHHBIX B3TJISI0OB HA MHOTHE
CIIOPHBIC MPOOJIEMBI.

[lepen HauasioM mpemnogaBaHusi MPENoAaBaTel0 HEOOX0IUMO:

- U3Y4HUTh pabodyI0 MporpamMMmy, [ U 3a1a9u JUCITUTIINHBI,

- YETKO MPEJICTABIISTH ceOe, KaKue 3HaHMS, YMCHHS U HABBIKH JIOJDKEH MPHOOPECTH
CTYJICHT;

- TO3HAKOMMUTCS C BUJAMU yueOHOU paboThI,

- U3YUYHUTH COJICPKAHUE Pa3]IeJIOB JUCIUILIMHBI.

B Xoze 7neKIMOHHOTO 3aHATHUSl IPEINoJiaBaTesib JIOJKEH Ha3BaTh TEMY,
y4eOHBIE BOIMPOCHI, O3HAKOMWUTH CTYJEHTOB C TIEPEYHEM OCHOBHOU U
JOTIOJTHUTEJIbHOM JIMTEPATYPhI IO TEME 3aHTHS.

Bo BcrymurenbHOM 4acTu JIEKIIMU OOOCHOBATh MECTO M POJIb H3ydaeMoit
TEMbl B Y4eOHOW MWCIWIUIMHE, PACKPBITh €€ MpaKTHYeckoe 3HaueHue. Ecnm
YUTACTCS HE TIepBast JICKIUS, TO HEOOXOIMMO YBSI3aTh €€ TeMY C IPEAbIAyIIeH, He
HapyIas JIOTUKH HU3J0KEeHHUS ydyeOHOro Marepuana. JICKIHIO cieayeT HauyuHATh,
TOJBKO YETKO 0003HAYMB €€ XapakTep, TeMY U Kpyr T€X BOMPOCOB, KOTOPHIE B €&
xo0/1e OyAyT pacCMOTPEHBI.
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B OCHOBHOW YacTH JIGKIIMM CJIEIyeT PacCKphIBaTh COJCpKAHUE YUCOHBIX
BOTIPOCOB, AaKIEHTHPOBAaTh BHHUMAaHHUE CTYJACHTOB Ha OCHOBHBIX KaTETOPUSIX,
SBJICHHUSIX M TIpolieccax, 0COOGHHOCTSX UX MPOTEKaHUs. PacKpbIBaTh CyIIHOCTh U
COJICpKaHNUE PA3IIUYHBIX TOYCK 3PCHUS W HAYYHBIX MOJIXOJ0B K OOBSCHCHHIO TEX
WM WHBIX sABJICHUW U mpoieccoB. Creayer aprymMeHTUpPOBAHO OOOCHOBATh
COOCTBEHHYIO TO3MIHMIO IO CHOPHBIM TEOPETUYECKHM BorpocaM. lIpuBoauTh
npUMepbl. 3a/1aBaTh MO X0y M3JI0KEHUS JIEKIIMOHHOTO MaTepualia pUTOPUICCKUE
BONPOCHI M CaMOMy JlaBaTh Ha HHX OTBET. JTO CIIOCOOCTBYET aKTHBU3ALUU
MBICITHTEIBHOH JESITeTLHOCTH CTYJCHTOB, MTOBBIIICHUIO NX BHUMAHUS U HHTEpeca K
MaTepuany JeKIHH, ee conepkaHuwo. IIpermonaBatens MOKEH PYKOBOIUTH
paboTOll  CTYAEHTOB 1O KOHCIEKTHPOBAHUIO JICKIIMOHHOTO  MaTepuaa,
MOTYEPKUBATh HEOOXOAUMOCTh OTPAKCHUSI B KOHCIIEKTaX OCHOBHBIX TOJIOKCHUH
U3y4aeMOU TeMbI, 0CO00 BBIJEIISIs KaTeTOpUIHBIN anmapar.

B 3akmiounTensHOM YacTH JEKIMKU HE0OXoauMo chOpMyIHMpoBaTh OOIIHE
BBIBOJIBI TIO TEME, PACKPBIBAIOIINE COACPKAHUE BCEX BOMPOCOB, MMOCTABICHHBIX B
aexun. OOBSBUTH TUIAH OYEPETHOTO CEMHUHAPCKOTO WM JT1a00paTOPHOTO 3aHATHS,
JaTh KpaTKUE pPEKOMEHIAIMM TI0 TMOJTOTOBKE CTYACHTOB K CEMHHAPY WM
nabopaTopHoit pabore. OnpenenuTh MECTO W BpPEeMS KOHCYJIbTAIIUU CTYACHTaM,
MO’KEJIaBIIMM BBICTYIHTH HA CEMHHAPE C JOKJIaTaMH U pedepaTaMu 110 aKTyaTbHBIM
BOITPOCAM 0OCYKIAeMOM TEMBI.

[lenp TpakTHYECKUX W JTAOOPATOPHBIX 3aHATHH - OOCCIIEUYUTh KOHTPOJIb
YCBOGHUS y4eOHOTr0 Marepuaia CTyJICHTaMH, paclIiupeHue U yriyOleHne 3HaHHH,
MOJTYYCHHBIX MU Ha JIGKIIUAX U B XOJI€ CAaMOCTOATENbHOW paboThl. [loBbIeHue
(P PEKTUBHOCTH MPAKTUYECKUX 3aHITUNH OCTUTAETCS IMOCPEACTBOM CO3JaHUS
TBOPYECKOH OOCTAHOBKH, pAacCHoOJararomieid CTYJACHTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIJIOB U CYXJCHUH MO OOCYXIAaeMbIM BOIPOCAM, KEIAHUIO Y
CTYZICHTOB ITOPa0OTaTh y TOCKH ITPH PEIICHUH 33/1a4.

[Tocne Kaxxaoro JEKIMOHHOTO, JIAOOPATOPHOTO M MPAKTHYECKOTO 3aHSATHUS
cllenaTh COOTBETCTBYIOIIYIO 3alMCh B JKypHaJIaX ydeTa MOCEIIaeMOCTH 3aHSATHIA
CTYZICHTaMHU, BBISICHUTD Y CTAPOCT YICOHBIX TPYIIIT IPHYUHBI OTCYTCTBHS CTYICHTOB
Ha 3aHATHSX. [[pOBOUTE TPYITOBBIC M HHIUBUIYyAIbHBIC KOHCYJIBTAIIUHU CTYICHTOB
10 BOIIPOCaM, BO3HHMKAIOIIUM y CTYACHTOB B XOJI€ UX MOATOTOBKU K TEKYIICH W
MIPOMEKYTOYHOM aTTECTAIUK 110 YYeOHOU AUCIUIUINHE, PEKOMEHI0BAThH B IIOMOIIIH
y4eOHbBIC U IPYTUE MaTepUAIIbI, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMEH WM 3a4eT MO TUCIHILIMHE MPOBOAUTCS B (hopMe MUCHMEHHOTO
9K3aMeHa C TMOCJeNyIoIel HHIUBUAYAIbHOW Oecenoil CO CTYJEHTOM Ha OCHOBE
BOMPOCOB, C(HOPMYITUPOBAHHBIX B 3a4ETHBIX WMJIM HK3aMEHAIIMOHHBIX Omierax. B
OWJIeT BHOCUTCS JIBa TEOPETHUYESCKUX U OJWH MPAKTHYECKUI BOIIPOC U3 Pa3IMIHBIX
pa3ienoB AMCUUIUIMHEL 1Jis OoJiee TOMHOM MPOBEPKU 3HAHUN CTyAeHTOB. OIeHKa
BBICTABJISICTCS TIpErojlaBaTelieM W OOBSIBIISIETCS IMociie oTBeTa. [IpemomaBarens
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HpI/IHI/IMa}OIHI/Iﬁ 3a4€T MM JBK3aMCH JIMYHO HCECET OTBCTCTBCHHOCTH 34
IIPaBUJIBHOCTDb BBICTABJICHUA OLCHKH.
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[Ipunoxenue 1.
CprRTypa H coAcpRaHNEe NUCIHUIIJIUHBI «Hl/l(l)pOBbIe TEXHOJOI'MH BHIYHCJIUTEIbHOM MEeXaHUKH» 0 HanpaBJCHUIO

nmoATrOTOBKH
15.03.03 «IIpukaagHas MeXaHUKA»
(0axanaBp)
Buabl yueOHol# padoTsl, Dopm
? = § BKJIIOYASI CAMOCTOATEIbHYIO Bujbl caMoCTOATEILHOM PadOThI bl
Paznen s % § padoTy CTY/IEHTOB, CTY/IEHTOB aTTecT
3 = 3 U TPYA0EMKOCTb B Yacax anuu
n/n
J | II/C | Jab | CPC | KCP | K.P. | KIL | PI'P | Pegepar | K/p (D | 3
Cenbmoii cemecTp
1.1 | Tema 1. Beeoenue 7 1 2 4
Jlaboparoprast pabora «3HAKOMCTBO
12 | ¢ uHTEpPEICOM  YHUBEPCAIBHOTO 7 1 ) )
MIPOrPaMMHOTO 00eCIIeUeHHsI METOAa
KOHEYHBIX YJIEMEHTOB»
Tema 2. Ceedenun u3z mexanuxku
1.3 7 2 2 6
oepopmupyemozo meepoozo mena
1.4 | Jlabopamopuas paboma «mema 2» 7 2 2 2
Tema 3. Memoo Koneunvix
1.5 | anemenmoe kak evtuuciumesbHolii 7 3-4 4 12 +
Memoo peuieHus 3a0ay MeXaHuKu
1.6 | Jlabopamopuas paboma «reMa 3» 7 3-4 4 2
Tema 4. Memoo Koneunvix
1.7 | snemenmos 6 nnockoit 3a0auu 7 5-6 4 12
meopuu ynpyzocmu
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1.8 | Jlabopamopnas paboma «mema 4». 5-6 4 2

1.9 Tema 5. H3onapamempuueckue 7.8 4 12
KOHeuHble I71eMeHnbl

1.10 | Jlabopamopnas paboma «mema 5». 7-8 4 2
Tema 6. Mooenu memooa

1.11 | koneunwvix 3n1emenmos ons pacuema 9-12 8 12
nAACMUH U 0007104eK

1.12 | JIJabopaTtopHas paboTa «Tema 6». 9-12 8 2

L13 Tema 7. Moodenupoesanue 6 3a0auax 13-14 4 12
MenionposooHoCmuU

114 Jlabopamopnas paboma «mema 7». 1314 4 )
Tema 8. llymu nogviuenus

1.15 | Mounocmu pacuemnozo ananusa, 15-18 8 24
6bINOJIHAEMO20 MEMOOOM
KOHEUHbBIX I71IeEMEHMO08

1.16 | Jlabopamopnas paboma «mema 8». 15-18 8 2

Dopma ammecmayuu

Bcero yacos o gucuuruiiHe 36 |36 108
B CEJIbMOM CEMECTpe
Bcero 4yacoB mo aucuuIIMHE BO 36 36 108

BCEX CeMecTpax
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. . paboueti npocpamme
MUHUCTEPCTBO OBPA30OBAHUSA 1 HAYKHU POCCUNCKOU ®EJEPALINN

®EJIEPAJTHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXIEHHE BBICILIEFO OBPA30OBAHHSI
«MOCKOBCKHUM NOJIUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHM NOJIUTEX)

Hanpasnenue noaroToBku:
15.03.03 «IIpukiaagHas MeXaHUKA)
[Tpodus:
I[puknagHas MexaHuka
Dopma 0byyenus: ouHas

Kageopa: lunamuxa, npounocmes mawiun u conpomueienue Mamepuanos

@OH/I OIIEHOYHbIX CPE/ICTB

MO JUCLUTIIMHE

«HH(I)pOBbIe TEXHOJIOTHH BbIYMCJIUTEILHOM MEXaHUKH

Cocrag: 1. [lacniopt (poH1a OLIEHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEICTB:

CocraBuTenb:
PyxoBuiibia

nrI.

Mockesa, 2026 200
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TIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIINIA

Taomuma 1

udpoBbie TEXHOJOTHH BLIYMCIUTEIbHOM MEXAHUKHA

dI'OC BO 3

B nporiecce 0CBO€HUS JAaHHOUN TUCHUIUIMHBI CTYIEHT (OPMUPYET U JEMOHCTPUPYET CIETYIOIINE
o0menpodgeccuoHaIbHbIE U TPOdecCHOHATbHbIE KOMIIETEHIIUH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnonoruss |Popma CreneHu ypoBHeil 0CBOCHUS
NH- OOPMYJIUPOB- (¢GopMupoBaH [OLEHOYHO |KOMIIETEHUMI
JEKC KA sl ro

KOMIIETEHUM |CpeACcTBa
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1TK-1

Crnioco0GeH TpoBOAUTH
[pacyeT 3JIEMEHTOB
KOHCTPYKLHUU U Y3JIOB
JIA Ha cTaTUYeCKyrO
[IPOYHOCTh

3HATh:
TEOPETUYECKHE BOIIPOCHI B obacTH
[IPUKIAJHOM  MEXaHUKH,  CBA3aHHBIE  Q
[IOCTAHOBKOM  3a7ad  PAaCYETHOIO aHAJIN3Q
KOHCTPYKLUMA MaIlyH.

yMeTb:

COCTaBJIATh PACYETHBIE MOJENHN ISl OCHOBHBIX
KOHCTPYKTUBHBIX 2JIEMEHTOB MalllH;
[IPOBOJIUTH pacueTsl THIIOBBIX]
KOHCTPYKTUBHBIX 2JIEMEHTOB MallluH Ha OBM;
MOJIEJIMPOBaTh HArpy3kH, ACUCTBYIOLIME Ha
paMbl, Ky30Ba U Ipyrie KOHCTPYKIIMH MallVH;
[IPOBOJAUTH AaHAJIN3 PE3YJbTaTOB PACUETOB
HaIllpSDKCHUM,  MepeMEelleHM W JIpYyTux
HEHU3BECTHBIX I1APaMETPOB B KOHCTPYKTUBHBIX
QIIEMEHTaX MallMH, (B YaCTHOCTU -  pamax
Ky30Bax, JeTajiiX JBUTraTeNel) MPU TUIIOBBIX
BHJIaX HaIrpyKCHUS.

BJIa/1eTh:

MCTOJaMU BBIYMCIUTEIIFHON MEXaHUKH

MPUMCHHUTCIILHO K 3JICMCHTaM
MAaIlIMHOCTPOUTCIILHBIX KOHCTPYKIIUH .

Camocrosite
ThHAS
pabora,
TICKITIH,
MPaKTUYECK
We 3aHATHUSA,
1abopaTopH
ble pabOThI

ba3oBblil ypoBeHb:

- CIIOCOOCH NpedCcmaesisimos OmoeabHble
KOHCMPYKMUBHbLE I1eMeHMbL MAWUH (8
yacmuocmu - pam, Ky30608, oemaiell
odgueamereti) 8 gude pacyuemusvlx mooeeti
0151 NPUKTIAOHBIX NPOSPAMM Memooa
KOHEUHbIX DJIeMEHMO8.

Bocnpoun3Bo1cTBO OJIYy4EHHBIX

3HaAHUH B XOJI€ TEKYLIEr0 KOHTPOJIS.
I1oBBILICHHBIH YPOBEHD:

- CIIOCOOCH CaMOCmosmenbHo

npeocmassms OmoenbHble
KOHCIPYKMUBHbBLE INEMEHMbL MAULUH (8
yacmuocmu - pam, Ky30608, oemaiell
Odgueameneil) 6 6ude pacuemubix mooeell

0J151 NPUKTIAOHBIX NPOSPAMM MEMOoOa
KOHEUHBLX DJIeMEHMO8;

- CIIOCOOCH CaMOCMOSAMENbHO UCNONb308ANb
coBpeMeHHoe npocpammnoe obecneuerue Ois
AHAMU3A  HANPAICEHHO — 0ehOPMUPOBAHHO20
COCMOSIHUSL U NPOYHOCMU Oemaneil U Y3108
MALuH.

MPaKTUYECKOE NMPUMEHEHHE MOJIyYEHHBIX
3HAHUM B IpoLecce MOJANOTOBKH K

CCMHUHApaMm, K BBICTYIIJICHHUIO C DOKJIAAOM
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Ilepeuens oyenounwvix cpeocme no OucyunIune

Ipunooscenue 3
K paboueil npozpamme

«lludq)oebw MexXHO102UU 6bIYUCTIUMETbHOU MEXAHUKUY

HaumenoBanne IIpencraBnenne
No OIICHOYHOTO Kpatkas xapakTepucTika OlleHOYHOTO OLIEHOYHOTO CPEJICTBA B
OoC cpencTBa Cpeacraa dOC
CoBMecTHas JesITeNIbHOCTD TpYIMIIbI
00yJaromuxcs u MeAaroru4eckoro
paboTHHKA noJt yIpaBIeHUEM
Tlenosas u/uiu MeJarOTHYECKOr0  padOTHHKA C  IEJIbI0 Tema (ipoGema),
1 poseBas urpa pelieHrss y4eOHBIX U MPO(PECCHOHAIBHO - KOHLCTILNS, POITH 1
(M) OPMEHTHPOBAHHBIX 32/1a4 MyTEM HIPOBOTO | OKMIAEMbIH PE3Y.ILTAT 1O
MOJICTTUPOBAHUS ~ PEATbHON  TPOOJIEMHOM KaKI0U UTpe
cutyanuu. [lo3BossieT oOlEeHUBAaTH yMEHHE
QHATM3UPOBATh W  pEIIaTh  TUIHUYHBIC
podeccuoHabHBIC 3aa4H.
[IpoGnemHoe  3amaHue, B KOTOPOM
oOyJaromemMycss TpeUIaraloT  OCMBICIIHTH
) Ketic-3amaga peabHYIO npodeccHoHaNbHO-  (3aaHUs AJIsl pEIICHUS Kekc-
(K-3) OPHEHTHPOBAHHYIO CHUTYaIHIo, 3a7aun
HEOOXOMUMYIO  JUIsl  peIlleHus  JIaHHOU
MPOOIIEMBIL.
CpencTBO KOHTpOJIE YCBOGHHUS Y4eOHOTO
MaTepuaga TEMBI, pasliela WIA Pa3leioB Bonpocs! 1o
3 KoiokBuym MUCIUIUIMHBI, OPraHU30BaHHOE KaK yueOHOe Temam/oazIeIaM
(K) 3aHATHE B BUJIE cobeceoBaHusA pasil
TV CHUTUTHHBI
Me1aroruiecKkoro paboTHHKA c
00y4arOIIMMUCS.
KonTponbnas pabora CPeACTBO POBCPKH  yMEHHMIl NIPHMEHATE KoMITIeKT KOHTPOIBHBIX
4 MOJIyYCHHBIC 3HAHWS IS PEHICHUS 3a1ad .
(K/P) 3a/IaHU# 10 BapUaHTaM
OTIpEACNICHHOTO TUIIA TI0 TEME WM pa3lieny
Kpyrsbiii crort, OneHouHble  CpencTBa,  mo3Bojstoniue | [lepedeHb MUCKYCCHOHHBIX
BKJIFOUNTh  OOYYArOIIMXCS B TIPOIECC TEM JIJIsL IPOBEICHUS
5 Honéﬁ;lgc;ii’nw 00CY>KJIEHHUSI CIIOPHOTO BOIPOCa, MPOOJIEMBI  |KPYTJIOTO CTOJA, IUCKYCCHUH,
Il€6a,TI>I > M OILIGHUTh WX YMEHHUE apryMEHTHPOBATh MOJIEMUKH, JIUCITYTA,

CO6CTB€HHYIO TOYKY 3pCHUA.

nebatoB
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IIpoekt

(1)

KoHeuHbIll  NpOAYKT, TMOJIy4aeMblii B
pe3yibTaTe IJIAHUPOBAHUS U BBINOJIHEHUS

KOMILIEKCA yueOHBIX u
HcciieoBaTeILCKUX 3amadHuii. Ilo3BosigeT
OLICHUTH YMEHHUS 00yYaromxcst

CaAMOCTOSITCIIbHO ~ KOHCTPYHPOBaTh  CBOH
3HAHHS B MPOIIECCE PEIICHHS MPAKTUICCKUX
3a7ad M 1poOJieM, OpPHUEHTHPOBATHCS B
uH()OPMAITHOHHOM

[POCTPAHCTBE u YPOBEHb
chOpMHPOBAHHOCTH AHATUTUICCKHX,
MCCIICA0BATCIIbCKUX HaBbIKOB, HAaBBIKOB
[PAaKTHYECKOTO U TBOPYECKOTO
MBIITJICHUA. Moxer BBITIOJIHATHCS B
WHIUBUIYaTbHOM MOPSAKE WM TPYIION
00yUarOIIHXCSl.

TeMbl TpyNIOBBIX H/UIH
UHJIUBUTyaTbHBIX
IIPOEKTOB

Pabouas TeTpanp
(PT)

JnmaKTHUeCKU KOMILJIEKC,
[pPEIHA3HAYEHHBIA 11 CaMOCTOSITEIbHOM
paboTel O0y4aromierocss W IO3BOJISIFOIIMIA
OIICHUBATh YPOBEHb YCBOCHHS UM y4e€OHOTO
Marepuana.

O6pasen paboueii TeTpaau

PasnoypoBHeBbIE
3aJ1a4u U 3aJJaHUs
(P33)

PaznuyaroT 3a1a4u ¥ 3aJaHUsL:
Q) perpPOIYKTUBHOTO YPOBHSI, TO3BOJISIOIINE
OLICHUBATh u
MAarHOCTHPOBATh 3HaHHE (HAKTUIECKOTO
Marepuaia (6a3zoBbIie MTOHSATHS,
QITOPUTMBL, (AKThl) U YMEHHUE MPABUIBHO
MCIIOJb30BaTh CHEIHAJIbHBIE TEPMHHBI U
MOHSATH, y3HABaHUE OOBEKTOB U3YUCHHUS B
paMKax OIIPEIETICHHOTO paznena
NTUCLIUTLINHEL,
0) PEKOHCTPYKTUBHOTO YpOBHS,
MO3BOJISIOIIHE OILICHUBATh u
MMAarHOCTHUPOBATh YMEHHS CHHTE3UPOBATD,
QHATM3UPOBATh, 00001aTh (HAKTUUECCKUN U
TEOPETUYECKUI Marepuan c
bopMyIHpoBaHHEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBIICHHEM  MPHYHHHO-
CJICJICTBEHHBIX CBSI3EH;
B) TBOPYECKOTO YpOBHS,
MO3BOJISIIOIINE OLIEHHUBATH u
TMarHOCTHPOBATh YMEHHS, WHTETPHPOBATH
BHAHUS Pa3IUYHbBIX obnacreit,
AQpryMEHTHPOBAaTh  COOCTBEHHYIO  TOUYKY
BpEHMUSL.

KomruiekT pa3HOypOBHEBBIX
3a/1a4 U 33JIaHAN

PacuerHo-
rpadudeckas pabora
(PT'P)

CpencTtBo NpPOBEPKHM YMEHUH INPUMEHSTh
[10JIy4YEHHbIE 3HaHUsA o 3apaHee
OIpE/ICJICHHOW METOJUKE JUIsl pEeLIeHUs
3a7a4  WIM 3aJaHUM 10 MOZIYJI0 WM
TMCLUIUIMHE B LIEJIOM.

KomimiekT 3aganuii mis
BBITTOJTHEHUS PACYETHO-
rpaduyueckoit paboThI
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10

Pedepar
P)

[Tpomykt CaMOCTOSATEIILHON paboThI
CTyJ€HTa, MPEACTaBIAIOLUN co00i KpaTkoe
M3JI0)KEHHE B TMCbMEHHOM BUJIE TIOTyYSHHBIX
pPE3yJIbTaTOB ~ TEOPETUYECKOr0  aHaIM3a
oTpeaeNeHHOM HAy4YHOU (yueOHo-
MCCIICIOBATENIbCKOM)  TEMBI, TJEe  aBTOP
PAacKpbIBaeT CyTh MCCIIEIyEeMOW IMPOOIEMBI,
MIPUBONT PA3TUYHBIC TOYKHU 3PEHUS, a TAKKE
CcOOCTBEHHBIC B3IJISA/IH HA HEE.

Temsr pedepaToB

11

Hoknan,
cooO1ieHue

AC)

[TpoaykT CaMOCTOSITENIbHOM paboTsI
CTYJICHTA, MIPEACTABIISIIOLTUN coboi
MyOJIMaHOe BBICTYIUICHHE o
MPE/ICTABJICHUIO TIOJYyYEHHBIX pE3yIbTaTOB
pereHus OTIpeIeIeHHOM y4eOHo-
MPaKTUIECKOH, y4eOHO-HCCIIe0BATENBCKOM
VI HAYYHOHU TEMBI

Tembl 10KIa10B,
COOOIIIEeHNI

12

VYeTHbII onpoc
cobecenoBaHue,
(YO)

CpelncTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crieragbHas ~ Oecela  MEAarornv4eckoro
paboTHUKa ¢ oOOydJalmuMCsi Ha TEMBI,
CBSI3aHHBIC C HM3Y4aeMOW JAUCIMIUIMHON, |
pacCYMTaHHOE Ha BBIACHEHHE 00beMa 3HAHUI
00Y4aroIIerocst Mo OMpeAeICHHOMY pa3feny,
Teme, mpobJieMe | T.11.

Bompock! o
TeMam/pazzenam
JUCITUTUTHHBI

13

TBOp‘IeCKOG 3aJaHuc
(T3)

YacTUYHO pErIaMCHTHPOBAHHOE —3aJIaHUE,
MMEIOIIee  HECTaHAapTHOE  peIICHHE |
[O3BOJISIONIEE  JMAarHOCTHPOBATh  YMCHUS,
MHTErPUPOBATH 3HAHHS PA3IMIHBIX 001acTeH,
ApryMEHTHUPOBaTh  COOCTBEHHYID  TOYKY
3pCHUSL. Moxer BBITIOJTHSATHCS B
VHJIMBHUYaJIbHOM TIOPSAJKE WIM TIPyNION
00yYarOIMXCS.

TeMbl TpyIIOBBIX U/UIH
WHIUBUTyaTbHBIX
TBOPYECKUX 3a/1aHUM

14

Tect

(D

Cuctema CTaHJApTU3UPOBAHHBIX 3aJ[aHUH,
[103BOJISAIOLIAs aBTOMAaTU3UPOBATh
MpOLENYpY H3MEpPEHUs YpPOBHS 3HAHUU U
yMeHui 00yJaromerocs.

doH TECTOBBIX 3aIaHUI

15

Tpenaxep
(Tp)

TeXHUYECKOE CPEICTBO, KOTOPOE MOXKET OBITh
MCTIOJIH30BAHO TSI KOHTPOJIS] PHOOPETEHHBIX

CTYJACHTOM
MpoeCCHOHATILHBIX HABBIKOB U YMEHUH MO
VIIPaBICHUIO KOHKPETHBIM MaTepUATbHBIM
0OBEKTOM.

Kommiekr 3amanuili  mid
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBo, MO3BOJSAIONIEE OLEHUTh YMEHHUE
oOyuaromerocss MUCbMEHHO H3NaraTh CYTh
MMOCTABJICHHOW TIPOOJIEMBI, CaMOCTOSTEIHHO
MPOBOJUTH aHAJM3 dSTOH TpoOIeMBI C
HMCIOJIb30BaHUEM KOHITESHITH u
AHAJTUTHYECKOT'O MHCTPYMEHTapHUs
COOTBETCTBYIOLIEH JUCUUIUIMHBI,  JIEJIaTh
BBIBOJIbI, 00001IA0IIE aBTOPCKYIO MO3UIUIO

110 ITOCTaBJICHHOM HpO6J’I€M€.

Tematnka scce
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daxybTeT TPAHCITIOPTHBIN,
kadenpa «/[mHamMuKka, IPOYHOCTHh MAIIIUH 1 COTIPOTUBIICHUE MAaTEPHUATIOBY

Jucuunnvaa - llndgpoBbie TEXHOJI0THH BHIYMCIUTEIBHON MEXaHUKH

Hanpasnenue nogrorosku 15.03.03 «IIpuknannas mexanukay. [Ipogunb noaroroBku «IIpukiiagHas MexaHuka»

[S—

halid

=

9

BOHpOCLI AJI KOHTPOJIA 3HAHUM 0 AUCHUIIJINHE «HH(I)pOBLIe TEXHOJIOTMM BbIYHCJIUTEIbHOH MeXaHUKH

OcobeHHocTH 3a1a4M 00ecredeHns MPOYHOCTH HECYIIIMX CUCTEM aBTOMOOMIIEH, TPAaKTOPOB.

Tunel KOHCTPYKIMI Ky30B, paM aBTOMOOMIIEH, TPAKTOPOB. MoJ1e111 Ky30BOB, paM Kak OObEKTa JJIsl pacyeTa Ha
IIPOYHOCTb.

[1nockoe HanpsKEHHOE U INIOCKOE Ae(OPMUPOBAHHOE COCTOSIHHUS.

CoOTHOILIEHUS YIIPYTOCTH JIJISl IJIOCKOTO HAIPSKEHHOTO COCTOSIHUS U [T IIJIOCKOTO 1€(pOPMUPOBAHHOTO COCTOSIHUS.
CBsi3p MEX]y HANPSKCHUSIMH U JIeOPMAIUSIMU B TNIOCKOM HAIPSHKEHHOM H TTOCKOM J1e()OPMHUPOBAHHOM COCTOSIHHH.
KoMnoHneHThI HanpsbkeHui U qedopManuil, OTIIMYHbIE OT HYJISI B IVIOCKOM HANpsSKEHHOM U IIJIOCKOM 1€()OPMUPOBAHHOM
COCTOSIHUMU.

[IpyHIMI MMHMMYMa IOTEHIIUAIBHON SHEPTUH, KaK BO3MOXkHast ocHoBa MKD.

OCHOBHBIE ITOHATHUS METO/1a KOHEYHBIX AJIEMEHTOB.

Omnpenenenus: KOHEUHBIN AJIEMEHT, CTEIIEHU CBOOOIbI KOHEYHOT'O 3JIEMEHTA, y3JIbl KOHEYHOTO JIEMEHTA, (PYHKIIUU
(OpMbI KOHEUHBIX 3JIEMEHTOB.

OCHOBHBIE TUITBI KOHEUHBIX 3JIEMEHTOB.

10. Crenenu cBoOOAbI KOHEYHOT'O DJIEMEHTA.

11. ®ynkumu GopmMbl KOHEYHBIX 2JIEMEHTOB.

12.CBotiicTBa GyHKIIUN (HOPMBI.

13.1Ipsimoii meTon nomyyeHus cootTHomeHnit MKD. CTep:kHEBON KOHEYHBII AJIEMEHT.
14.OcHoBHble MaTpulbl B MKD.

15.Matpunia QyHKI#ii (OpMbI KOHEYHOTO SJIEMEHTA.

16. Marpuna nedopmanuii KOHEUHOTO 3JIEMEHTA.

17.MaTpuna KeCTKOCTH CTEPKHEBOI'O KOHEYHOI'O DJIEMEHTA.
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18.CpoiicTBa MaTpull pa3peniaroimmnX CUCTEM JUHEUHBIX aJIreOpandecKuxX ypaBHEHHU B METO/1€ KOHEYHBIX 3JIEMEHTOB.
CBolicTBa MAaTPUIBI KECTKOCTH.

19. ®opmupoBanue ra00aTbHON MATPHUIIBI KECTKOCTH KOHCTPYKITUU U3 MATPHI] dKECTKOCTH OT/ICIBHBIX DJIEMEHTOB (Ha
IIpUMEPE CTEPKHEBOM 3aaUH ).

20.OcHOBHBIE COOTHOILLIEHHS] METO/1a KOHEYHBIX 3JIEMEHTOB Ha OCHOBE MPUHIMIIA MUHAUMYMa IMOTEHIIMAIbHON SHEPTUHU.

21.bano4Hblil KOHEYHBINA JIEMEHT.

22. ®ysak1uu HopMbI 6ATOYHOTO KOHEYHOTO AJIEMEHTA (TTOJIMHOMBI DPMHUTA).

23. TpeyronbHbIil KOHEUHBINA JJIIEMEHT IIOCKOTO HAMPSXKEHHOTO COCTOSHUS.

24. TpeyronbHbie KoopauHaTHI Tiomaan (L-koopauHaTer) Kak GyHKIMH (OPMBI TPEYTOIBHOTO KOHEYHOT'O DJIEMEHTA.

25.T'unote3bl Kupxrodda B reopun nzruda miactud. Jlegopmainuu npu u3rude TOHKON TIaCTUHBI

26.1IpssMOYTONBHBIN KOHEUHBIHN 3JIEeMEHT TOHKOM I1acTUHBI. OYHKIIMU GopMBI 31emMeHTa. Tpeyronbauk [lackans

27.1IpAMOYTONBbHBINA KOHEYHBIN 3JIEMEHT TOHKOW IJIaCTUHBI. BhIpaskeHUE 17151 TOTEHIMAIbHOW SHEPTUU.

28.IIpsAMOYTONbHBIN KOHEYHBIN 3JIEMEHT TOHKOW TIACTUHBIL.

29.KoHeuHbIe 2JIEMEHTBI TOHKOM 000JI0YKH KaK CYMEePIIO3UIINS KOHEUHBIX AJIEMEHTOB TOHKOM TUIACTUHBI M JIEMEHTOB
IJIOCKOI'O HANPSIKEHHOTO COCTOSIHUA.

30.OnnomepHbie GyHKIIUU HOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX DJIEMEHTOB.

31. Isymepnsbie hyHKIMHA HOPMBI H30TTAPAMETPUUECKUX KOHEUHBIX JIEMEHTOB.

32. bUNMHEWHBIN N30MIapaMETPUUECKN KOHEUHBIN 2JIEMEHT.

33. ®yaknmuu GOpMBI BOCBMHUY3JIOBOTO 00BEMHOTO H30MMAPaMETPUICCKOTO KOHEUHOTO DJICMEHTA.

34.CrpyKTypa COBPEMEHHBIX TPOTPAMMHBIX KOMILIEKCOB METO/1a KOHEUHBIX AJIEMEHTOB.

35.Ha3nauenue u GpyHKIHMH TPENPOLECCOpPa B IPOrpaMMax METO1a KOHEYHBIX AJIEMEHTOB.

36.Ha3nauenue u GpyHKIHUU peliaTess B MPOrpaMMax METOJa KOHEUHBIX JJIEMEHTOB.

37.Ha3nauenue u GpyHKIHUH TOCTIPOLECCOPA B MPOrPaMMaX METOJA KOHEUHBIX JIEMEHTOB.

38.0co0eHHOCTH pacyeTa METOJOM KOHEUHBIX 3JIEMEHTOB CBAPHBIX COSAMHEHUH.

39.1lorpentHoCTH MpY BBITIOJTHEHUU PACYETOB METOJIOM KOHEYHBIX 3JIEMEHTOB.

40.CriocoOBblI MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHAJIW3a HANPSYKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS 3JIEMEHTOB Ky30Ba
aBTOMOOMUJISI C TTIOMOIIBIO METO/]a KOHEYHBIX DJIEMEHTOB.
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHME BBICIIEI'O OBPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kadenpa «/luHamMuKa, MPOYHOCTH MAIlIMH U CONPOTUBIICHNAE MAaTEPUAIIOB)
Jucryunirza - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHALIMOHHBIN BUJIET Ne 1
1. OcHOBHBIE IOHATHS METO1a KOHEUHBIX 3JIEMEHTOB. 3a/1a4H, peliaeMble METOIOM. Ero cpaBHEHHE ¢ IPyTUMH METOIaMH BBIYHCIUTENBHON MeXaHUKH. COBPEMEHHOE NPOrPaMMHOE
obecrieyeHue.
2. YeTbIpexyronbHbIi OMIMHEHHBIH KOHEYHBIN JIEMEHT TUIOCKOHAIPSHKEHHOTO COCTOSHUSL.

3. 3amaya.
YTBepKICHO Ha 3acCeaHiK Kaeaphl «_ » 2021 r., [TpoTokom Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
MHHHCTEPCTBO OBPA30OBAHUS M HAYKU POCCUNCKOI OEJIEPAIIMN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICILET'O OBPA3OBAHU A
«MOCKOBCKHWI NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)
daxynpTeT TPAHCITOPTHBIIA,

kadenpa «/IluHaMuKa, MPOYHOCTH MAIIHH M COMIPOTHBIICHUE MaTECPUAIIOB)
JucnumuHa - [udpoBbie TEXHOIOTHH BRIYUCIATEILHON MEXaHUKH
Hanpasnenue 15.03.03 [IpuknaaHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHALMOHHBIN BUJIET Ne 2

1. KoHeuHslii aneMeHT (onpeeneHue). Y3ibl KOHEUHOro sieMeHTa (onpenenenne). CreneHu cBoOOIbI KOHEUHOT 0 31eMeHTa (onpenenenne). @yHKImuu GopMbl KOHEYHOTO AJIEMEHTa

(ompeneneHwue).

2. TpeyroybHbIi THHEHHBIH KOHEYHBIH JIEMEHT INTOCKOHATIPSHKEHHOTO COCTOSHHUS.
3. B3agaua.

YTBepKIECHO Ha 3aCeNaHiK Kaeaphl «_ » 2021 r., [TpoTokon Ne __
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kadenpa «/IluHaMuKa, MPOYHOCTH MAIIHH H COMIPOTHBIICHUE MaTECPUAIIOBY
JucunmmHa - LHudpoBbie TEXHOIOTHH BEIYUCIATENFHON MEXaHUKH
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHALMOHHBIN BUJIET Ne 3
1. CtpykTypa COBpEMEHHBIX IIPOrPaMMHBIX KOMITIEKCOB METOJa KOHEYHBIX AJIEMEHTOB.
2. Meton cratnueckoii koHaeHcauu B MKD.

3. B3agaua.
YTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadenpoit /A.A. CkBOpIIOB/
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUCKOM ®EJIEPALINA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXKJAEHUWE BBICIIETO OBPA3OBAHI A
«MOCKOBCKHW MOJUTEXHAYECKHUI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)
DaxynabTET TPAHCIIOPTHBII,

kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHUBICHAE MaTEPUAIIOB)
JucnumuHza - [{udpoBbie TEXHOIOTHH BRIYUCIATEILHON MEXaHUKH
Hanpasnenue 15.03.03 [IpuknaaHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. ITorpemHocTy npu pacyeTax METOI0OM KOHEUYHBIX 3JIEMEHTOB HECYIINX KOHCTPYKINH MOOMIIbHBIX MAIIIHH.
2. Oyukmu GopMbI KOHEYHBIX 1eMeHTOB. CBoiicTBa QyHKIHI (OpMBI.

3. B3agaua.
YTBep:KIeHO Ha 3aceNaHuH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadenpoit /A.A. CkBOpIIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHALIMOHHBIN BUJIET Ne 5
1. Coco0bI MOBBIMIEHUS TOYHOCTH MOJIETMPOBAHNS HANIPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSHUSA B 3agadax MKD.
2. Y4eT rpaHUYHBIX YCIIOBHH B METO/I€ KOHEUHBIX 3JIEMEHTOB.

3. B3agaua.
YTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALINA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXJAEHUWE BBICIIETO OBPA3OBAHIA
«MOCKOBCKHWI MOJUTEXHAYECKHUI YHUBEPCUTET»
(MOCKOBCKHNH IMTOJIMTEX)
DaxynabTET TPAHCIIOPTHBI,

kadenpa «/luHamMuKa, TPOYHOCTH MAIINH U CONPOTHUBICHAE MaTEPUAIIOB)
Jucrumniraa - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka

Kypc 4 cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. ®yHKunu GOPMBI INIOCKOTO OMIMHEHHOTO 4-y3710BOr0 KOHEYHOTO JIEMEHTA.
2. PactipenienieHHbIe HArpy3Ku B KOHEYHO-3JIEMEHTHBIX MoielsiX. [IpuBeenne pactpeeIeHHbIX Harpy30K K y371aM KOHEYHO-3JIEMEHTHOW MOZIEIH.
3. B3agaua.

VYTBep:KIeHO Ha 3aceNaHiH Ka(eIpsl «__» 2021 r., [TpoTokon Ne __

3aB. kadenpoit /A.A. CkBOpIIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,

kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka

Kypc 4 cemectp 7

3K3AMEHALIMOHHBIN BUJIET Ne 7
1. ®yukimu GOpMBI MIIOCKOTO YETHIPEXYTOJIBHOTO KBaJAPATHYHOTO 8-y3I0BOr0 KOHEYHOTO JIEMEHTA.
2. IlpuHUIMI MHHHMyMa OTEHIIHATBFHON YHEPT UM, Kak BO3MOKHast ocHoBa MKD.
3. 3agaua.

YTBepKICHO Ha 3acCeaHiK Ka(eaphl «_ » 2021 r., [Iporoxon No _
3aB. kadeapoii /A.A. CkBOpPLIOB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALINA
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICIIEI'O OFPA3OBAHMA

«MOCKOBCKHM HO.JIPITEXHI:I‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMU ITOJINTEX)

DaxynabTET TPAHCIIOPTHBIH,

kadenpa «/IluHaMuKa, MPOYHOCTH MAIIHMH M COMIPOTHBIICHUE MaTECPUAIIOB)
JucnumuHa - [{udpoBbie TEXHOIOTHH BRIYUCIATEILHON MEXaHUKH
Hampasnenune 15.03.03 IIpuknagnas MexaHuka

Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. DyHKIWS MOTEHINAIBHOM SHEPTUH Ha IPUMeEpe CUCTEMBI ¢ 1 cTeneHbio cBo0o bl DHeprust neopMupoBanus. [loTeHIMaM BHEIIHUX CHJL.
2. BocbMny310BOH MIECTUTPAaHHBIN 3JIEMEHT U MOJEINPOBAHNS TPEXMEPHOTO HANPSHKEHHO-1€(OPMHUPOBAHHOTO COCTOSTHHSI.

3. 3apnaua.
VYTBep:KIeHO Ha 3aceaHiy Kapeapsl «__» 2021 r., [Iporoxon Ne __
3aB. kadenpoii /A.A. CkBOpIIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 9
1. Ocuornsle MaTpunbl B MK3. Matpuns! pyHKIni hopmsl, AedopMariii, ’)KeCTKOCTH, MacC, 3KBUBAJICHTHBIX Y3JIOBBIX HATPY30K.
2. ®opMupoBaHKE TI00ATEHON MaTPHIIBI )KECTKOCTH KOHCTPYKIIUH U3 MAaTPHIL )KECTKOCTH OTAEJIBHBIX JJIEMEHTOB (Ha IPUMEpPE CTEP)KHEBOH 3a/1auH).
3. B3agaua.

YTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EJIEPALINA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXKJAEHUWE BBICIIETO OBPA3OBAHIA

«MOCKOBCKHWM MOJJUTEXHAYECKHUI YHUBEPCUTET»
(MOCKOBCKHH ITOJINTEX)

DaxynabTeT TPAHCIIOPTHBIH,

kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hanpasnenue 15.03.03 [IpuknaaHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 10
1. EcrecTBeHHBIE KOOPIMHATHI H30MApaMETPHUUECKHX dJIEMEHTOB. VX CBs3b ¢ pu3ndyeckumu koopauHaTamu. Juddepeniuposanne no GpusnyeckuM KoopauHaTaM QyHKIUH GOpMBbI
SIBHO BBIP@)KCHHBIX Y€PEe3 €CTECTBEHHBIE KOOPANHATHI.
2. O611ee BBIpayKeHHE [T MATPHUIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

3. B3agaua.
VYTBep:KIeHO Ha 3aceNaHiy Kapeapsl «__» 2021 r., [Iporoxon Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 11
1. MeTomp! YuCIIeHHOTO HHTETPUPOBAHIS (QYHKITHI OJTHOTO apryMeHTa, mpuMeHseMbie B MKD.
2. CybnapamMeTpH9ecKre, H30MapaMeTPHIECKHE, CyIepIapaMeTpUIecKue KOHEUHBIC 3IEMEHTHI.

3. B3agaua.
YTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALINA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXJAEHUWE BBICIIETO OBPA3OBAHIA
«MOCKOBCKHWI MOJUTEXHAYECKHUI YHUBEPCUTET»
(MOCKOBCKHNH IMTOJIMTEX)
DaxynabTeT TPAHCIIOPTHBIH,

kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hanpasnenue 15.03.03 [IpuknaaHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 12
1. CaolicTBa MaTpHII pa3pelIaroIuX CUCTEM JIMHEHHBIX alreOpanueckux YpaBHEHUH B METO/I€ KOHEUHBIX 3JIeMeHTOB. CBOMCTBA MaTPHUIIBI )KECTKOCTH.
2. N3onapameTpuueckne KOHEUHbIE AIIeMeHTH CepeHInIoBa ceMeicTBa.

3. B3agaua.
YTBep:KIeHO Ha 3acCeNaHiH Ka(eIphl «_ » 2021 r., [TpoTokon Ne __
3aB. kadenpoit /A.A. CkBOpIIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)

Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA

Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka

Kypc 4 cemectp 7 .
I9K3AMEHALNNOHHBIU BUJIET Ne 13

1. OcHOBHBIE COOTHOIICHHUS METO1a KOHEYHBIX 3JICMEHTOB HAa OCHOBE IIPUHIIATIA MUHIMYMa IIOTCHIINAEHON SHEPT UL
2. M3onapaMeTpruieckue KOHEUHbIE 3JIEMEHTHI JlarpaHykeBa ceMelicTBa.

3. B3agaua.
YTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [TpoTokon Ne __
3aB. kadeapoii /A.A. CkBopIios/
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EJIEPALINA
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA
«MOCKOBCKHM HO.JII/ITEXHICI“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHNH IMTOJIMTEX)
DaxynabTET TPAHCIIOPTHBI,

kadenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHUBICHAE MaTEPUAIIOB)
Jucruniraa - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka

Kypc 4 cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 14
1. dynkiyn GopMbI H30TTAPAMETPHIYESCKUX KOHEYHBIX dJieMeHTOB JlarpamkeBa u CepeHInIIOBa CEMEHCTB.
2. KBanparypusre popmyis ["aycca—JIexxanapa. dopMyra Tpamemnuii 9iciIeHHoro nHTerpuposannsi. @opmyna CHMIICOHA YUCIEHHOTO HHTETPHPOBAHMS
3. 3apmaua.
VYTBep:KIeHO Ha 3aceNaHiH Ka(eIphl «__» 2021 r., [Iporoxon Ne __
3aB. kadeapoii /A.A. CkBOpLIOB/
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MUHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUNMCKOM ®EJIEPALIMN
OENEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O OFPA3OBAHMA

«MOCKOBCKUU MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

daxynpTeT TPAHCITOPTHBIIA,
kagenpa «/luHamMuKa, MPOYHOCTH MAIINH U CONPOTHBICHAE MaTEPUAIIOB)
Jucrumniria - L{udpoBble TEXHOIOTHN BBIYUCIUTEIBHON MEXaHUKA
Hampasnenune 15.03.03 Ilpuknagnas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 15
1. EcTrecTBeHHBIC KOOPIMHATHI H30TIapaMETPUUECKHX IeMEHTOB. VX cBs3b ¢ pusndecknmu koopauHaTamu. JuddepenupoBanne mo Gpu3ndeckuM KoopauHaTaM GyHKIHH GOpMBI
SIBHO BBIPAKCHHBIX Y€PE3 ECTECTBEHHBIE KOOPANHATHI.
2. AnddepennuanbHoe ypaBHEHHE TETUIONPOBOJHOCTH. THIIBI TpaHIMYHBIX ycnoBHH. [1oaX0a K pemeHnto ypaBHEHHSI METOI0OM KOHEYHBIX Pa3HOCTEH.
3. 3apmaua.

YTBepKICHO Ha 3acCeaHiK Ka(eaphl «_ » 2021 r., [TpoTokon Ne __
3aB. kadenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EJIEPALINA
OEAEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUYPEXJIEHHWE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHWM MOJJUTEXHAYECKHUI YHUBEPCUTET»
(MOCKOBCKHH ITOJINTEX)

daxynpTeT TPAHCITOPTHBII,
kadenpa «/luHamMuKa, MPOYHOCTh MAIlIMH U CONPOTHUBIICHAE MAaTEPUAIIOB)
Jucrunirza - L{udpoBble TEXHOIOTHN BRIYUCIUTEIBHON MEXaHUKA
Hanpasnenue 15.03.03 [IpuknaaHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. [IpenMyniecTBa pemeHus 3a/1a4 METOI0OM KOHEYHBIX 3JIEMEHTOB, C UCIIOJIb30BaHHEM JJIEMEHTOB, KOTOPHIE TOCTPOEHBI HAa OCHOBE (DYHKIMH (POPMBI HEPAPXUUECKOTO TUTIA.
2. MeTo/Ipl YMCIICHHOTO UHTETPUPOBAHUS Ha ITIOCKKUX obnacTsix B MKD

3. B3agaua.
YTBepKICHO Ha 3aCeaHiK Kaeaphl «_ » 2021 r., [TpoTokom Ne __
3aB. kadenpoit /A.A. CkBOpIIOB/
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