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1. Ilesn ocBOEHMS AUCIMILINHDI.
K 0cHOBHBIM 11eJIIM OCBOECHUS JTUCIUILIMHEI « Y CTONYMBOCTH MEXAaHUUECKUX
CHUCTEM» CIEAYET OTHECTH:

— (popMHUpOBaHUE 3HAHUN Y CTYICHTOB O COBPEMEHHBIX MPUHITUIIAX U METOAAX
MCCIICIOBAHNSI MEXAHUYECKUX CUCTEM Ha YCTOWYMBOCTBH MPU JACHCTBUM BHEIIHUX
Harpy3oK;

— TOJATOTOBKA CTYAEHTOB K JEATEIbHOCTU B  COOTBETCTBUU C
KBTU(PUKAIMOHHOMN XapaKTepUCTUKON OakaiaBpa 1o HarpaBJeHUIO;

— TMOATOTOBKA CIEHHUAIMCTOB B 00JacTH NPOEKTHUPOBAHUA M pacuera
MEXaHUYECKUX KOHCTPYKIIMH U CUCTEM C YYETOM UX YCTOMUYMBOCTH MO AEHCTBUEM
BHEIIIHUX HATPYy30K.

K oCHOBHBIM 3agadyaM OCBOCHHUS JUCHUIUIMHBI  «Y CTONYHMBOCTH
MEXAHUYECKUX CUCTEM» CIEIYET OTHECTH:

— OCBOCHHMC IIPHMHLMUIIOB MOACIMPOBAHUA HWHKCHCPHBIX KOHCTPYKL[I/Iﬁ u
MCTOAOB pacucTa KOHCTpYKLII/Iﬁ Ha YCTOﬁqHBOCTB;

- Bblpa6OTKa YMCHHA AHAJIMU3UPOBATH IIOBCACHUC W IIPpCAOTBpAIIATh
BO3MOXKHYIO IIOTCPIO YCTOI>'I‘IHBOCTH HHXCHCPHBIMH KOHCTPYKIHUAMU.

2. Mecto aucuumiunbl B cTpykrype QOOII 6akanaBpuara.
HucunmirHa «YCTOWYMBOCTh MEXAHUYECKUX CUCTEM)» OTHOCUTCS K YUCTY
npo(eCCHOHANBHBIX ~ YYEOHBIX JUCIUIUIMH 1o  BbIOOpY (Bl) ocHoBHOM
o0pa3zoBaTeIbHON MTPOTpaMMbl OakanaBpuara.

«YCTOMUYMBOCTh MEXAHMUYECKHUX CHCTEM)» B3aMMOCBSI3aHA JIOTUYECKU U
COJICPKATEJIbHO-METOJIUYECKU CO CICAYIOIUMHU AUCIHUIIMHAMA W MPaKTUKaAMU
OOII:

B 6aszoeoii vacmu yuxaa (B1.1):

— TeopeTnueckas MEXaHUKA;

— ConpoTuBIIEHHE MaTEPUATIOB,;

— Briciiag maTtemaruka.

B sapuamuenoii vacmu yuxaa (b1.2):

— AHaiu3 U CUHTE3 MEXAHU3MOB,

— JleTanu MalvH U OCHOBBI KOHCTPYUPOBAHUA.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IUCHUILIUHE
(Moay.110), COOTHECEHHbIE € INIAHMPYEMBIMH Pe3yJIbTATAMU 0CBOCHUA
o0pa3oBaTeIbHOM MPOTrPAMMBI.

B pesynbrare OCBOEHMA JUCHUIUIMHBL (MOAyNs) y  oOydarommxcs
bopMupylOTCA  CIEAyIOUME KOMIETEHIMH W JOJDKHBI OBITb JTOCTUTHYTHI
ClIeyIolre pe3yabTaThl 00yueHHus: Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIIMX
KOMIIETEHLIAMN:



Kon B pesyabrare ocBoeHusi | IlepeyeHb miIaHMpyeMbIX pe3yJbTATOB 00y4YeHUs
KOMIIETeHIIH U o0pa3oBaTe/ibLHOI N0 AUCHUIINHE
NPOrpaMmbl
o0yuyaruuiics 10J1KeH
00J121aThH

IK-1 CrniocoGeH npoBOIUTh 3HATh:
pacuer 3JIeMEHTOB e  OCHOBHBIE METO/BI PACYETOB HA
KOHCTPYKLMHU U y3710B JIA YCTOHYHMBOCTH KOHCTPYKIUM U
Ha CTaTHYECKYIO MEXaHUUYECKUX CHCTEM
POYHOCTh yMeThb:
¢ [IPOBOJAUTH PACUETHI SJIEMEHTOB KOHCTPYKIIUI
AQHAJIMTUYECKUM M BBIYUCIUTEILHBIMU
METOIaMH
BJIAIETh:
e HaBBIKAMH KOHCTPYHPOBAHHsI THIIOBBIX y3JI0B
MallIiH U 3JIEMEHTOB KOHCTPYKITHIA

4. CTpyKTYypa M cojiep:KaHHe U CHUTLTHHBI.

OOmast TpyT0EMKOCTh TUCIUTIINHBI COCTABISET 3 3aUCTHBIX CAMHMIIBI, T.C.
108 akamemuyeckux dYacoB (W3 HHUX 54 YacoB — CaMOCTOSITENIbHAs paboTa
CTYJICHTOB).

Ha geTBepTOoM Kypce B ceIbMOM CEMECTPE BBIACISICTCS 3 3aUCTHBIC €TUHUIIEI,
T.e. 108 akagemumyeckmx daca (u3 HuUX 54 4YacoB — caMmocCTOsTeIbHAs padoTa
CTYJICHTOB).

Pazienbl TUCHUIIITUHBL «Y CTOMYMBOCTh MEXAaHUYECKUX CHCTEM) H3Y4aloTCs
Ha 4YETBEPTOM Kypce.

Cenbmoii cemectp: nekiuu — 1 gac B Henento (18 yacoB), ceMuHapckue
3ansaTus — 1 gac B Henento (18 wacon), mabopaTopubie paboTsl — 1 yac B Hegento (18
4acoB), (hpopmMa KOHTPOJIS — IK3aMEH.

CTpykTypa W cojepKaHUE IUCIHUIUIMHBI «YCTOWYUBOCTh MEXaHUYECCKUX
CUCTEM» M0 CPOKaM M BUAAM paboThl oTpaxeHsl B [Ipunoxenun 1.

Copaepxanue pa3aesioB IMCHUIINHBI.
Ceabmoii cemectp

1. BBeneHnne B yCTOMYMBOCTh MEXAHUYECKUX CHCTEM.

OCHOBHBIE OHATHS YCTOMYHUBOCTH MTOJIOKEHUN PABHOBECHUS YIIPYTUX CUCTEM.
HeonHo3Ha4HOCTH COCTOSIHMM paBHOBECHsI ynpyrux cucrem. MHcexomHoe wu
OTKJIOHEHHOE COCTOSIHMSI paBHOBecusi. HeoOX0oAMMOCTh COCTaBICHHS ypaBHEHHI
pPaBHOBECHS U1l OTKIIOHEHHOI'O COCTOSIHHUS.

2. YcroiiunBble U HEYCTOMYMBBIE COCTOSIHUSI PABHOBECHSI.

Teopema Jlarpanxa-Jlupuxie. [lonnas noreHunanbHas dHEprus. BHyTpeHHsIs
sHeprud aedopmaruu. [loTeHnran BHEUITHUX CUJT.

3. Touku Oudypkanum, npeaeabHble TOUYKH U KPUTHYECKHE HATPY3KH.




Touku Oudypkaluu Wi BeTBIEHUA pemieHud. Kputuueckue TOUKH U
KpuTHdeckue Harpy3ku. [lnaBHble U ckaukooOpasHble mnepexonabl. Kpuruueckue
TOUYKM Oudypkamuu nepBoro M BTOporo poxa. IlpenenbHble Touku. BnusiHue
HayaJlbHBIX  (T€OMETPUYECKUX) HECOBEPIIEHCTB MEXAHMYECKOW  CHCTEMBIL.
Tpanchopmanis KpUTHUECKUX TOYeK Oudypkamuu B ciaydae HadaJlbHBIX
r€OMETPUYECKNX HECOBEPILICHCTB.

4. OpHOpoOAHBIC JMHEAPM30BAHHbIC YPABHEHHS PABHOBECUSl YNPYTHX
CHUCTEM.

Tpu oOCHOBHBIX crocoba TMOJy4YeHUs OJHOPOJHBIX JIMHEAPU30BAHHBIX
ypaBHEeHUN. HeTpuBHaibHbIC pELICHUS JUHEAPU30BAaHHBIX ypaBHEHUH. HyrneBou
ONPENEIIUTENIb CUCTEMbI U BO3MOKHOCTH CYILECTBOBAHMSI CMEXKHBIX PEUICHUU.
[TonydyeHre OIHOPOJHBIX JIMHEAPU30BAHHBIX YpaBHEHW B  3aJadax ¢
pacnpeneneHHbIMU apaMeTpaMu (MeTo1 Ditiepa).

5. DHeprernuyeckuii Kpurepuii 0OMQPypKAUMOHHON MOTEPH YCTOMYNBOCTH.

OHEPreTUYeCKU MOAXOJ K  ONPENEIICHHI) KPUTHYECKHX  Harpy3oK.
O00CHOBaHHE YCTOMYMBOCTH MPU dHEPreTHUecKoM mnoaxojae. ITpubmuxeHHbie u
YUCJICHHBIE METO/IbI ONPEEICHHS] COOCTBEHHBIX 3HAUEHHUI KpaeBbIX 3a/1a4.

6. YcToiuMBOCTH YIIPYIMX CHCTEM NP KOMOMHMPOBAHHOM HATIPY/KEeHHH.

KomOunupoBannoe Harpyxxenue. ['panunia oonactu ycrouuBoct. Dopmbl
oOnacTelt ycrolunBocTH no [lankoBudy.

7. O mocTaHOBKe 32124 YCTONYMBOCTH TOHKOCTEHHBIX CHCTEM.

OCHOBHBIE JOIYIIECHMS, TPUMEHIEMBIE IPU PELICHUU 3a/1a4 yCTOWYUBOCTH
TOHKOCTEHHBIX CUCTEM.

8. DHeprermuyeckuii MeTox pelIeHUs 3a4a4 YCTOMYMBOCTH YNPYIHX
CHUCTEM C pacnpeaeJeHHbIMU NIapaMeTpaMH.

Bapuannonnele moaxoael B 3ajadyax JMHEHHOW TEOpHUM YIPYroctu. JIBe
OCHOBHBbIE (OPMBI IHEPTreTUYECKOTO KpuUTepus OudypKalMoHHON MOTepH
YCTOMYHUBOCTH.

9. Meroabl NpPUOJMIKEHHOTO0  pelICHUs 3a4a4¥  ONpeAeSIeHHUs
CTAMOHAPHBIX 3HAYEHUH (PYHKIHMOHAJIOB.

Meton Penes-Putua. Meton ['anepkuna.

10. YeToitunBOCTH NPAMOJIHHEHHBIX CTEP/KHEH.

JInHeapu3oBaHHOE ypaBHEHUE M3TMOHOM (OPMBI pPABHOBECHS MPSMOIO
CTEpKHS. XapaKTEPUCTUUECKOE YPABHEHHE M CBOMCTBA €ro pemeHui. @opmyna
Ditnepa.

11. 3akpuTHyeckoe MOBeJAeHNE CTEPKHEI.

JlnarpaMMbl «IIpoOTUO-HATPy3Ka» B 3aKPUTHYECKON 00IacTH. Y CTOMYMBOCTD
TOHKOCTEHHBIX 3JEMEHTOB MpPHU CKUMAIOMUX M CABUTAIOUIMX HaNPSKEHUSX.
3anacel yCTOWYMBOCTH.

12. YcToiiunBOCTH CTEPIKHEH 32 NpeiesiaMu YIPYTrOCTH.

I'mbkocth crepxkus. [IpuBenennsiit Moayns Kapmana. @opmyna DHreccepa.

13. YeToiiunBOCTh KPUBOJIHHEHHBIX CTEPKHEH.

BinsHue HavyaJbHBIX HECOBEPIIEHCTB Ha IIOBEIECHHUE CXKATBIX CTEPIKHEH.
Y CcTONYNUBOCTE KOJIEII.



14. YcToiiuuBOCTh MJIACTHH.

OcHOBHOE JIMHEApU30BAHHOE YypaBHEHHE. [IpsIMOYTOJIbHBIE IUIACTUHBI TPHU
CXAaTHUM U CIABUTE. BiMsiHUE YyCIIOBUM 3aKPETUICHUSA.

15. YcToiuuBOCTDL 000J10U€EK.

Kopotkue, cpenaue u nmuHHBIE 000m0uku. [lompaBounbie K03 UITMEHTHI
MIPU HaYaJIbHBIX HEMPABUIBLHOCTSX.

16. OcHOBHbIE IOHATHS TEOPHUHU YCTOMYMBOCTH JABUKECHUS.

JIBa metoma JlsmmyHoBa. Teopus oudypkarmii.

17. UccneqoBanue yCTOMYMBOCTH NEPUOANYECCKHUX JIBUKEHUI.

Teopusa napaMeTpUYECKOTrO PE30HAHCA. YCTOMYMBOCTH LUPKYISALHMOHHBIX
CHCTEM.

18. UncsieHHbIE METOABI HCCJIEIOBAHUS YCTOMYNBOCTH IBHKEHUS CHCTEM.

OcHOBBI pacueTa 3ajad yCTOWYMBOCTH B KOMIBIOTEPHBIX MPOTPAMMHBIX
KOMIIJIEKCAaX.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Metoauka mpenogaBaHusl JUCIHUIUIMHBL «Y CTOMYMBOCTh MEXAHUYECKHUX
CUCTEM»  TMPEAYCMATPUBACT  MCIOJb30BAHUE  CICOYIOIIMX  aKTUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBEJCHUS TPYNIOBBIX, UHANBUIYATbHBIX, ayJUTOPHBIX
3aHATHIL B COYETAHMHM C BHEAYJUTOPHOM pabOTON ¢ 1enbto (OPMUPOBAHHS U
pa3BUTHUS MPO(HECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOJITOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX padOT B JIaDOpaTOPUSIX BY3a;

— MOJTOTOBKA, MPEACTABICHUE U 00CYX ICHHUE MPE3CHTAINI Ha CEMUHAPCKUX
3aHATHUAX;

— UCIOJIb30BaHUE MHTEPAKTUBHBIX (DOPM Ipe/ICTaBlICHUS MaTepuraa,

VY nenbHBIN BEC 3aHATUHN, MPOBOIUMBIX B UHTEPAKTUBHBIX (hOpMax, B IIEJIOM I10
mucruiuinie coctaBisieT 20% aynuTOPHBIX 3aHATANA. 3aHSITHS JIEKITMOHHOTO THUTIA
coctapisitoT 33% oT 00beMa ayTMTOPHBIX 3aHSATHH.

6. OueHo4YHbIE CPpeaCTBA AJISA TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH,
NPOMEKYTOUYHOI aTTeCcTAlMHU 110 UTOraM OCBOEHUSI JUCIUIJIMHBI U Y4eOHO-
MeTOAHYECKOe 00ecreYeHue CaMOCTOSTEIbHOM PadoThI CTYACHTOB.

B mponecce oOydyeHUs HUCHOIB3YIOTCS CIEIYIOMIUE OIEHOYHBIE (DOPMBI
CaMOCTOATENbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXYTOYHBIX aTTECTALUI:

B ceabMoM cemecTpe
- IOJITOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX PaOOT U UX 3aIHTA;
- IOJITOTOBKA K BBIMOJHEHUIO PACYETHO-TpapuiecKux padoT 1 UX 3alluTa.

6.1. ®oHI OLIEHOYHBIX CPEJCTB /ISl POBECHNS POMEKYTOYHOM aTTeCTALNHU
00y4aIuXcs Mo JUCHHUIIMHE (MOTYJIIO0).

6.1.1. [lepeyenb KOMIETEHIMH C YKa3aHUEM ATANOB X (POPMHUPOBAHHUS B IIPOIIECCE

OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.



B pesynbrare

OCBOCHHSI JUCUUIUIMHBL (MOIyJiA) (QOPMHUPYIOTCS CHEAYIOIINE

KOMIICTCHIIU M .
Kon B pe3yabTare ocBOeHUs 00pa30BaTEeILHON MPOrpaMMbl 00y4aI0IIHIiCA
KOMIIETeHIIH U A0JI7KeH 00J1a1aTh
[K-1 Crioco0OeH POBOIUTE PAcUeT AIEMEHTOB KOHCTPYKIIUH U y3710B JIA Ha
CTaTHYECKYIO TPOYHOCTh

dbopmupoBaHUs
pE3yNbTaTOB O0YUYEHHUS 110 AUCIUILUIUHE (MOIYJIIO).

B mporecce ocBoeHust 06pa3oBaTeabHON IPOrpaMMBbl JaHHBIE KOMIIETCHIINH,
B TOM YHCJIE€ HMX OTJEIbHbIE KOMIIOHEHTHI, (DOPMHPYIOTCS MOSTAmHO B XOJI€
OCBOEHHUSI OOYYaIOIIUMUCS IUCIMUILIUH (MOIYJIeil), MPaKTUK B COOTBETCTBUU C
y4eOHBIM IIJIAHOM U KaJeHIapHBIM TpaduKoM y4eOHOro mporiecca.

6.1.2. Onucanue noka3arejieid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIH,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MO1YJISI), ONMUCAHUE KA

OIlCHUBAHHA.

[Toka3zaTenem OLICHUBAHUA KOMHGTGHI_[I/H?I Ha Ppa3IM4HbIX JTallaX HX

ABJIACTCA

JOCTHIXKCHHC

00yYaIOIIMMUCS

TJIaHUPYEMBIX

IIK-1 Cnoco6en npoBOIUTH pacyeT 3JIeMEHTOB KOHCTPYKIHIA 1 y3J10B JIA Ha cTaTHYeCKYI0 IPOYHOCTh

Kputepun ouennBanns

Iloxka3artensn
2 3 4 5
3HATh: OObyuatomuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
OCHOBHBIE JEMOHCTPHPYET JEMOHCTPHUPYET HETOIHOE JEMOHCTPHPYET JEMOHCTPHPYET
METOIBI MIOJTHOE OTCYTCTBHE | COOTBETCTBHUE CIEIYIOIIHX YaCTUYHOE MOJTHOE
pacdeToB Ha WM HEIOCTATOYHOE | 3HAHWH: OCHOBHBIE METO/IBI COOTBETCTBHE COOTBETCTBHE
YCTOWYMBOCTD COOTBETCTBHE pacyeToB Ha YCTOHYHBOCTh CIEIYIOIINX 3HAHMIHA: CIIEAYIOIINX

KOHCTPYKIUH U
MEXaHUUYECKUX
CUCTEM

OCHOBHBIE METOBI
pacueToB Ha
YCTOMYUBOCTh
KOHCTPYKLUH U
MEXaHNYECKUX
CUCTEM

CIIeTyFOINX 3HAHUM:

KOHCTPYKIUI U
MEXaHUYECKUX CHCTEM.
Jomnyckarorcs 3Ha4YuTEIbHbIE
OINOKH, TPOSIBIISETCS
HEJ0CTATOYHOCTh 3HAHUU, 10
psLy MOKa3aTenew,
00y4aloUIiCs UCITBITHIBACT
SHAYUTCIIbHBIC 3aTPYIHCHUA
IIPU ONIEPUPOBAHUU
3HaHHUAMHU IIPU UX TMIEPEHOCE
Ha HOBBIC CUTYyallUuH.

OCHOBHBIE METO/IbI
pacyeToB Ha
YCTOWYUBOCTD
KOHCTPYKIUH U
MEXaHUYECKUX CHCTEM,
HO JIOTTYCKAIOTCS
HE3HAUUTEIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyAHEHUS TIPU
aHAJTUTUIECCKUX
oTeparusx.

3HAHUU: OCHOBHBIE
METOJIBI PACUETOB
Ha YCTOMYMBOCTb
KOHCTPYKIUH U
MEXaHUYECKHUX
cucTeM, CBOOOTHO
OIepupyeT
MpHOOpPETEHHBIMU
3HAHUSMH.




yYMeTh:
IIPOBOJUTH
pacueTsl
3JIEMEHTOB
KOHCTPYKUUH
AHAJIUTUYECKUM
u
BBIYUCIIUTEIIbHbI
MU METOJaMHU

OO0yyvarommuiics He
yMEET WIH B
HEJIOCTaTOYHOMI
CTEIEHU yMEET:
MIPOBOJUTH PACUETHI
3JIEMEHTOB
KOHCTPYKUUH
AHAJTUTUYECKUM U
BBIYUCIIUTETLHBIMU

OO0yyvaromuiics
JEMOHCTPUPYET HEIIOIHOE
COOTBETCTBHE CJETYIOIINX
YMCHMMN:

MPOBOJUTH PACUETHI
3JIEMEHTOB KOHCTPYKIUI
AQHAJIUTUYECKUM U
BBIYUCIIUTEIbHBIMH.
JomyckaroTcsi 3HaunTENbHbIE
OMIMOKH, TIPOSIBIISICTCSI
HEJOCTATOYHOCTb YMEHU,
0 pAly MOKa3aTeNeHn,
o0yyaromuiics UCTIbIThIBAET
3HAYUTENbHBIE 3aTPYAHEHUS
IIpY ONIEPUPOBAHUU

OO0yyarommuiics
JIEMOHCTPUPYET
4acTUYHOE
COOTBETCTBHE
CIEAYIOIINUX YMECHUN:
MIPOBOJNUTH PACUETHI
3JIEMEHTOB
KOHCTPYKUUH
AQHAIUTUYECKUM U
BBIYUCIIUTEIbHBIMU.
YMeHUs 0OCBOEHBI, HO
JIOITyCKAI0TCS
HE3HAYUTEIIbHbIE
OmMOKH, HETOYHOCTH,
3aTpyIHEHHMS, IEPEHOCE

OO0yuaromuiics
JEMOHCTPHPYET
MIOJTHOE
COOTBETCTBHE
CIICYIOIINX
YMCHHIA: TPOBOIUTH
pacyeThl JIIEMEHTOB
KOHCTPYKUUU
AHAIUTUYCCKUM U
BBIYMCITUTEIHHBIMH.
CBobonHO
OTepHupyeT
MIPHOOPETEHHBIMHA
YMEHUSIMH,
MIPUMEHSIET UX B

YMCHHAMMU IIPU UX TIICPEHOCE }/MCHI/Iﬁ Ha HOBBEIC, CUTyaluAax
Ha HOBBIC CUTYyallUuH. HECTaHAAPTHBIC MOBBIIIICHHOMN
CHUTYaIHH. CIIOYKHOCTH.
BJIA/IETh: OObyuaromuiicst He OOyuaromuiics BaaeeT OO0yuaromuiics OOyyvarommuiics B
HaBbIKaMH BJIaACCT UIIU B HaBbIKaMH KOHCTPYHUPOBAHHA | YaCTUYHO BJIAJCCT IIOJIHOM 06’beMe
KOHCTpYHUPOBaH HeI[OCTaTO‘IHOﬁ TUIIOBBIX Y3JIOB MAalllMH U HaBbIKaMH BJIaACCT HaBbIKaMU
YISl TUTTOBBIX CTEIICHU BIIaJICeT: 3IIEMEHTOB KOHCTPYKIIUHA B KOHCTPYHUPOBAHHS KOHCTPYHUPOBAHUS

Y3J10B MallliH U HaBBbIKaMU HCIIOJIHOM O6’beMC, TUITIOBBIX Y3JIOB MalllMH TUIIOBBIX Y3JI0B
9JIEMEHTOB KOHCTPYHPOBAHHUS JIOIYCKAIOTCS 3HAUUTENBHBIE | U DJIEMEHTOB MalliH U
KOHCTPYKLUH THUIIOBBIX Y3JIOB OIINOKHU, MPOSIBIISAETCS KOHCTPYKLUI, HABBIKU 3JIEMEHTOB
MalIruH 1 59JICMCHTOB HEOOCTAaTOYHOCTD BJIAACHUA OCBOCHBbI, HO KOHCprKIIPIfI,
KOHCTPYKIHI HaBBIKaMH IO psIY JIOITYCKaIOTCS CBOOOJHO
nokazareneit, O0yJalonuiicsi | He3HAYUTEIbHEIE IIPUMEHSET
WCTIBITHIBACT 3HAUUTEbHbIE | OMIMOKH, HETOYHOCTH, MOJTyYCHHBIE
3aTpyIHEHUS IPU 3aTpyJHEHHS IIPH HaBBIKU B
IMPUMCHCHNHN HABBIKOB B AHAJIUTHYCCKUX CUTyalusax
HOBBIX CUTYyallUsIX. ornepanusx, HepeHoce MOBBIIIIEHHON
YMEHUI Ha HOBBIE, CII0’KHOCTH.
HECTaH/apTHBIE
CUTyaluH.
[ITkanbl OULEHWUBAHUA pPE3YIbTATOB NPOMEKYTOYHOM aTTECTAllUM M HX
OIINCaHHUC:

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[TpomexxyTouHas arrectanus 00ydJarmuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIMIOJIHEHHUS BCEX BUJIOB y4eOHOUW pabOThI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM TI0 JAaHHOW JHMCITUIUIMHE (MOJYJII0), TPU 3TOM YYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OleHka
CTETICHH JOCTUXKEHUS OO0YUYarOITUMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHHUS IO
JTUCHUIUIMHE (MOJYJIF0) TPOBOJMTCS TIpernojaBaTeseM, BEIYIIUM 3aHSATHS 10
JTUCHUTUIUHE (MOYJII0) METOIOM SKCIIEPTHOM OlleHKH. [1o nToram npoMexyTouHou
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aTTecTalii MO JAUCHUIUIMHE (MOMYJIO) BBICTABISIETCS OLEHKA «OTIMYHOY,
«XOPOIIOY», KYAOBIETBOPUTEIBLHO» WIIH «HEYAOBIETBOPUTEIBHOY.

K mpoMexyTroyHOW arrectaiuy  JIOMYCKalTCSd  TOJBKO  CTYIEHTHI,
BBITIOJIHUBIIIE BCE BHABl Y4eOHOW paboOTH, MPEAYCMOTPEHHBIC paboueit
NporpaMMOM IO  JHCUUIUIMHE «YCTOMYMBOCTH MEXAHUYECKUX  CHUCTEM»
(Yka3bIBaeTCs YTO BBIIOJIHIIIN JIAOOpATOPHBIC PabOTHI)

Ikajaa oneHNBaHUA Onucanue

BrInonHeHsl BCE BHU/IBI y4eOHOM paboTHI,
MpeayCMOTPEeHHbIE  y4eOHBIM  TuIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,
HaBBIKOB MPUBEJAECHHBIM B TaONUIaX MOKa3aTese,
OO omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMHV,
HaBBIKAMH, MIPUMEHAECT UX B CUTYalMSX IOBBIIICHHOMN
cnoxkHoctd. Ilpu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS
MpY AHAUIMTUYECKUX ONEpalMsaX, MEPEHOCE 3HAHUN M

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallH.

Brinonsens! BCE BU/JIBI y4eOHOM paboTHI,
MPEAyCMOTPEHHBIE ~ y4eOHBIM  MuIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,
HaBBIKOB TMPUBEJAECHHBIM B TaONUIaX MOKa3aTeseH,
X omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
OpOHIo HaBBbIKAMH, MIPUMEHSAECT UX B CUTYaLMSX IMOBBIIICHHOMN
cioxHocTU. Ilpu 3TOM JOMycKaeT HE3HAYMTEIbHBIC
OIITNOKHU, HETOYHOCTH, 3aTpyAHEHUS npu
QHAJIUTUYECKUX OMepalusx, IEepeHoCe 3HaHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

Boeimonaensl  Bce  BHIBI  y4eOHOW  palboThI,
OpeyCMOTPEHHbIE  yuyeOHbIM  MuaHoM.  CTyaeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEAECHHBIM B  TabJIMLAax
Y 10BJIIETBOPUTEIIBHO .

noKasarelield, onepupyeT NpuoOpPETEHHBIMU 3HAHUSIMU,
YMEHUSIMHU, HAaBBbIKAMH, MPUMEHSIET MX B CUTYyalUsiX
NOBBIIICHHONW  clOkHOCTU.  JlomyckaeT — ommOKH,

HCTOYHOCTH, 3aTPYAHCHUA IIpu AHAJIMTHYCCKUX




orepanusax, MepeHoce 3HAHUM U yMEHUW Ha HOBBIE,
HECTaHJapTHbHIE CUTYAIINH.

He Brimonnen onuH miu 60s1ee BUIOB y4eOHOM paboTHI,
NPEAYCMOTPEHHBIX  yuyeOHbIM  TuiaHOM.  CTymeHT
JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUHM, HaBBIKOB MPHUBEIACHHBIM B  TaOJIUIaX
HeynoBneTBOpUTENbHO | TOKa3aTesiel, AOMYCKAIOTCS 3HAYUTENbHBIC OIIMOKH,
MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB 110
Py nmoKa3areseu, CTyIEeHT HCTIBIThIBAET 3HAYUTEIbHBIE
3aTpyIHEHUs] TPH  ONEPUPOBAHMM  3HAHUSAMH H
YMEHUSIMH [IPU UX NEPEHOCE HA HOBBIE CUTYALIHH.

@oH/Bl OLIEHOYHBIX CPEJICTB MPEACTABICHBl B NPWIOKEHUH 2 K padoueit
MporpamMme.

7. YueOHO-MeTOAMYECKOe U MH(OPMAIITHOHHOE 00ecTiedeHne JUCIIUIIUHBI.
a) OCHOBHasl JINTepaTypa:

1. Boasmup, A. C. YcroitunBocTtsb nedopmupyeMbix cucteM B 2 4. Yactp 1:
yaeOHoe ocobue s 6akanaBpuata u maructpatypsl / A. C. Bomemup. — 3-¢
u3a., crep. — Mocksa: M3narensctBo FOpaiit, 2019. — 526 ¢. — (bakanasp u
MarucTp. AKaJeMHYECKUN Kypc).

URL: https://urait.ru/bcode/441117

2. Bonsmup, A. C. YcroitunBocTh neopmupyeMbix cuctem B 2 4. YacTsb 2:
yaeOHoe nocobue aiis 6akanaBpuarta u maructparypsl / A. C. Borsmup. — 3-¢
u3a., crep. — Mocksa: M3narensctBo FOpaiit, 2019. — 480 ¢. — (bakanasp u
MarucTp. AkaaeMu4ecKui Kypc).

URL: https://urait.ru/bcode/441237

0) JomOTHUTEIbHAS JINTepaTypa:

1. Jlamncu b.b. CO0pHUK 3a1a4 U ypaXXHEHUH MO YCTOMYMBOCTH CTEPKHEBBIX
cucteM [Tekct]: yueO. mocoodue /b. b. Jlamncu, H. FO. Tpsauuna, I1. A. Xa3zos, b.
b. Jlamncu; Hukerop. roc. apXurekryp. - CTpouT. yH - T. - H. HoBropon:
HHI'ACY, 2020. - 94 c.

URL: https://reader.lanbook.com/book/164859#3

B) DJIEKTPOHHBIE 00pa3oBaTe/ibHbIC PeCypChl:
Kypc «YcToH4MBOCTE MEXaHHYECKHX CHCTEM»
https://online.mospolytech.ru/course/view.php?id=12382



https://urait.ru/bcode/441117
https://urait.ru/bcode/441237
https://reader.lanbook.com/book/164859#3
https://online.mospolytech.ru/course/view.php?id=12382

8.Marepua/jibHO-TeXHHYECKOe o0ecneyeHHne TUCHUILINHBI.
Aynutopust 11 JEKIUOHHBIX M MPAKTUYECKUX 3aHSITHH : CTOJBI Y4EOHBIC CO
CKaMbsSIMH, ayJUTOpHAs JOCKa, HACTEHHBIM MPOEKIIMOHHBIN 3KpaH. Pabouee
MECTO MPEenoAaBaTeNs: CTOJ, CTYMI.
JlabopaTopHasi ayauTopusi : CTOJBI, CTYJbs, MEJOBas JOCKa, YydeOHas
UCIIBITaTeNIbHAs MalllMHA JJIs1 IPOBEJICHUS UCIIBITAaHUI Ha pacTshKeHHUe/CKaThe
u kpyuenne MMUM-40KY, komep mastHukoBblii MK-300, yHuBEpcanbHBI
y4eOHBII KOMIUIEKC MO COMPOTUBIIEHUIO MaTepuanioB CM-1, yHHBepcalbHbIN
KOMIUIEKC [IJIsi TpoBeAeHHs JabopatopHbix padbor CM-2, nabGopaTopHBIH
komiuiekc JIKCM-1K
JlabGopaTopHasi ayuTOpus : CTOJIbI, CTYJIbsl, YHUBEPCAIbHBIA KOMIUIEKC JJIst
npoBeqieHusl jabopaTtopHbeix padboT CM-2, KOMIUIEKC IJii JIEMOHCTpaIuu
MEXaHWYECKUX U JeMI(UPYIONIUX CBOWCTB IUIACTUYHBIX MaTEPHAJIOB,
YCTPOMCTBO ISl HATJISIAHOM AeMOHCTpanuu nomsydectn marepuanoB WP600,
MallMHA I HCIBITAaHWA Ha yCTajJoCTh, KOMIUIEKC JJsi TPOBEICHUS
7ab0paTOpHBIX PA0OT TO KypCy «YCTOMYMBOCTh MEXAHHMYECKHX CHCTEM.
Pabouee mecto mpemnoaaBarens: CTOM, CTYII.

9. MeTtoauyeckne peKOMeHIAMHU JIJISI CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

3aayaMu CaMOCTOSATEIbHON PabOTHI CTYACHTOB SIBIISIOTCS:

1. CucremaTuzanusi M 3aKpelieHUE IOJYYEHHBIX TEOPETUUYECKUX 3HAHUNW U

MPaKTUYECKUX YMEHUI CTYJEHTOB;

VYriybiieHne U paclIMpeHrue TEOPETUUECKON MOATOTOBKY;

@opMHUpPOBaHNE YMEHUN UCTIOJIB30BATH CIIEUATIBHYIO JIUTEPATYPY;

4. Pa3BuTHe MO3HABATEIbHBIX CIHOCOOHOCTEM CTYIAEHTOB, CAMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH.

W3yyeHue AUCHUIUIMHBI HEPA3pBhIBHO CBSI3aHO C CAMOCTOATENBHON paboTon
CTYJEHTOB C  PEKOMEHJOBAaHHbIMU  IPENOAABATEISIMU  JIMTEPATYPHBIMU
VMCTOYHHKAMU M C MaTepHaJlaMH, NOJIYyYEHHBIMH HA JICKIIMOHHBIX, MPAKTHYECKHUX
3aHATUAX W JJabopaTopHbIX pabortax. Ilpu 3TOM CTyAEHT caM MJIaHUPYET CBOIO
CaMOCTOSTENIbHYIO PaboTy, YTO co3/aeT Ooiiee OIaronmpusiTHyr0 OOCTaHOBKY H
IIOJIOKUTENIBHO CKA3bIBAETCSl HA YCBOCHUH MaTepuaia.

Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEPATYphl II€IeCO00pa3HO
COCTAaBUTh KOHCIIEKT OCHOBHBIX TEPMMHOB, IIOJIO)KEHMM U  OIPEIEIICHUN,
TpeOYIOIINX 3alIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3/eioB IUCHUTLIUHBI.

[TpoyKTUBHOCTh PabOThI 3aBUCUT OT MPABUIILHOTO Y€pEeAOBaHUS TpyAa U
orabixa. [loaToMy Kaxaple yac WM JBa CIEAyeT AejiaTh nepepblB Ha 10 MUHYT.
Jlaxxe mepexiaroYeHrue ¢ OAHOro BUIA YMCTBEHHOM pabOThl Ha JPYroll MOKET
CIIY’KUTh aKTUBHBIM OTABIXOM.

W™
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Oco0oe MecTo ynensercs KOHCYJIbTUPOBAHUIO, KaK OJHOM 13 popM 00yueHus
Y KOHTPOJISI CAaMOCTOsITENIbHOU paboThl. KoHCynbTHpOBaHUE MpeanoiaraeT 0coobM
o0pa3oM  OpraHM30BaHHOE€  B3aUMOJEHCTBHE  MEXIy  IPENoJaBaTesieM-
KOHCYJIPTAHTOM U CTYACHTaMH, HaMpaBJICHHOE Ha pa3pelieHue NpodieM u
BHECEHUE MMO3UTUBHBIX U3MEHEHUH B JIEATEIIbHOCTh CTYJICHTOB.

10.MeT0zmqec1me PEKOMEHIANUMN IJIA IIPpenoaaBaTe st

B3anmopeiicTBue MpenojaBaTesss cCO CTyAEHTAaMHU MOYKHO pa3leliuTh Ha
HECKOJIbKO COCTABIISIIOIIUX - JIGKIIMOHHBIE, TPAKTUYECKHUE U TAOOPATOPHBIC 3aHATHS
U KOHCyJnbTHpoBaHue. IIpemnogaBarens AOJDKEH TOCIENIOBATENIBHO BBIYUTATh
CTyZIEHTaM psij JIEKIUH, B XOJ€ KOTOPBIX CJIEAYET COCPEAOTOYUTh BHHUMAHUE Ha
KJIFOUEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUYECKOr0 MaTepHalia, a TaKKe
OpraHU30BaTh MPOBEACHUE NPAKTUYECKUX 3aHATHA TaKuM 00pazoM, YTOOBI
AKTUBU3UPOBATh MBILIUIEHHE CTYACHTOB, CTUMYJIHUPOBAaTh CaMOCTOSATEIbHOE
U3BJICUCHHE UMH HEOOXOIMMOM HH(POPMALMM U3 Pa3IUYHBIX HCTOYHHUKOB,
CPaBHUTENbHBIA aHAIM3 METOJOB pEHIEHUH, COMNOCTABICHHE MOJIYYEHHBIX
pe3ynbTaToB, POPMYIHPOBKY U apIryMEHTALMIO COOCTBEHHBIX B3IJISJ0B HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen 3aHATUSAMHU NPENOIABATENIO HEOOXOUMO:

- U3Yy4UTh PadOUyI0 IPOrpaMMy, LEIH U 3aJ1a4l JUCLUILINHBI,

- YEeTKO IMPEICTaBIATh ce0e, KaKue 3HaHUs, YMEHUS U HaBBIKH JTOJIKEH
MPUOOPECTH CTYICHT;

- MO3HAKOMMTCS C BUJaMH y4eOHOM pabOThI;

- U3YYUTh COJEPKAHKUE PA3/I€JIOB JUCIUILIAHBI.

B Xoze JIEKIIMOHHOIO 3aHATHS IPENoJaBaTeNlb JOJDKEH HAa3BaTh TEMY,
y4eOHbIE BOINPOCHI, O3HAKOMUTH CTYIAEHTOB C TMEPEYHEM OCHOBHOH U
JOTOJIHUTENBHON JTUTEPATYPHI IO TEME 3aHATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb U3ydaeMoOu
TEMbl B Y4YEOHOW MNMCLMIUIMHE, PACKpbITh €€ MpakThyeckoe 3HaueHue. Ecnu
YUTAETCS HE NepBas JIEKIUs, TO HEOOXOAUMO yBS3aTh €€ TEMY C MPEbIAyIIeH, HE
Hapyllas JOTMKUA U3JI0KEeHHs] yueOHOro marepuaia. JIeKIuio cienyeT HauuHATh,
TOJIbKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPyT T€X BOMPOCOB, KOTOPHIE B €€
xoJ1e OyAyT pacCMOTPEHBI.

B OCHOBHOW yacTH JEKIUH CIEIyEeT PacKphIBaTh COJAEp)KaHUE YUEeOHBIX
BOIIPOCOB, AaKLIEHTUPOBaTh BHUMAHUE CTYACHTOB HA OCHOBHBIX KaTEropusX,
ABJICHUSAX U TMPOIEccax, OCOOCHHOCTSIX MX MpPOTEeKaHHs. PackpbIBaTh CyIIHOCTh U
COJIepKaHuE PA3IMYHBIX TOUYEK 3PEHHS] M HAyYHBIX MOAXO0JIOB K OOBSICHEHHUIO TEX
WIM WHBIX SIBIEHUH U mpoueccoB. CreayeT apryMeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO MO3ULIMIO IO CIOPHBIM TEOpETUYeCKUM BompocaM. I[IpuBoguTh
npuMepbl. 3aaBaTh MO XOAY U3JI0KEHHUS JEKIHOHHOTO MaTepuaia pUTOPUUECKHUE
BOIIPOCHl M CaMOMY JiaBaTh HA HHUX OTBET. JTO CHOCOOCTBYET AaKTHMBHU3ALUU
MBICJIUTENILHOM JIEATETbHOCTH CTYICHTOB, OBBIIICHUIO X BHUMAHUS U UHTEpeca K
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Marepually JIEKIHH, €€ cojaepkaHuwo. [IpenogaBarens AOMKEH PYKOBOIUTH
paboTON  CTYAEHTOB IO KOHCIEKTUPOBAHHUIO  JIEKIIMOHHOIO  Marepuala,
MOTYEPKUBATh HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUMN
M3y4a€MOU TEMBI.

B 3akmounTensHOM YacTH JEKIUH HEOOXOAMMO cOopMyIHpoBaTh oOIIHe
BBIBOJIbI 110 TEME, PACKPBIBAIOLIUE COJIEP)KAHUE BCEX BOIPOCOB, IOCTABJICHHBIX B
nexuuu. OOBSBUTH TUIaH OUYEPETHOTO CEMUHAPCKOTO HIIM JIa0OPATOPHOTO 3aHSTHSL.

JaTh KpaTKHE PEKOMEHJALMU MO IMOATOTOBKE CTYJEHTOB K CEMHUHAapy HWIH
nabopaTopHoil pabore. OnpenenuTb MECTO U BpeMsl KOHCYJIbTAIIMKM CTYJIEHTaM,
MO’KEJIABIIIMM BBICTYITUTH Ha CEMHHApPE C I0KJIaJaMu U pedepaTamMu M0 akTyalIbHbIM
BOIIPOCaM 00CYX IaeMOU TEMBI.

[lenp mpakTHueckux M J1aOOPaTOPHBIX 3aHATUNA - 00ECIEeYUTh KOHTPOJIb
YCBOCGHHS Y4EOHOT0 Marepuaia CTyAeHTaMH, paCUIMpeHne U yriyOleHue 3HaHUH,
MOJIYYCHHBIX MU Ha JICKIUAX U B XOJIe CAMOCTOSITEeNbHOU paboThl. IloBbIIIEHHE
3 (PEKTUBHOCTU MNPAKTUYECKUX 3aHATHI JOCTUTAETCS IMOCPEICTBOM CO3IaHUS
TBOPYECKOM OOCTAaHOBKH, pacrlojiararolieil CTYJEHTOB K BBICKA3bIBAaHUIO
COOCTBEHHBIX B3IJISA0B U CYKACHHM 10 00CYKIa€MbIM BOIIPOCAM.

[locne kaxaoro JIEKIIMOHHOIO, JJAOOPATOPHOIO U MPAKTHYECKOrO 3aHATUSA
cIenaTh COOTBETCTBYIOUIYHO 3allMCh B JKypHajaxX y4yeTa IOCEIAeMOCTH 3aHSATUU
CTYJIEHTaMH, BBISICHUTD y CTAPOCT YUEOHBIX TPy MPUUHHBI OTCYTCTBUS CTYAECHTOB
Ha 3aHATUAX. [ IpOBOAUTE rpyNoOBbIE U UHANBUAYAJIbHBIE KOHCYJIBTALIMH CTYI€HTOB
II0 BOIIPOCAM, BO3HUKAIOLIUM Yy CTYACHTOB B XOJ€ HUX IOATOTOBKHM K TEKYIIEH U
POMEXYTOUHOM aTTecTaliy 1o y4eOHOHN IUCHUIUIMHE, PEKOMEH0BAaTh B IOMOIIb
yueOHbIE U IpYyTUe MaTepHallbl, a TAKXKE CIPABOUHYIO JIUTEPATYpY.

DK3aMeH WM 3a4eT 0 JUCUUIUIMHE MPOBOAMUTCS B (opME MHCbMEHHOTO,
pK3aMeHa C TOCJICAYIONIeH MHAMBUAYaIbHOM Oecemoil co CTyJ€HTOM Ha OCHOBE
BOIPOCOB, C(HOPMYJIHPOBAHHBIX B 3aU€THBIX WJIM 3K3aMEHAI[MOHHBIX Ouinertax. B
OWJIeT BHOCHUTCS IBA TEOPETUYECKHUX U OJUH MPAKTUYECKUM BOMPOC U3 PA3TUYHBIX
pa3zieyoB AUCLUUILIMHBI 1711 00Jiee OJIHOM MPOBEPKH 3HAHUM CTyIAeHTOB. OleHKa
BBICTABJISIETCS MpernoAaBaTeleM W 0O0bsBiIsSeTcs mocie oTrBera. IIpenonasarens
NPUHUMAIOIIMKA HSK3aMEH JIMYHO HECeT OTBETCTBEHHOCTh 3a MPaBHIbHOCTh
BBICTaBJICHUS OIICHKHU.
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[Ipunoxenue 1.
CTpyKTypa U coaep:KaHue IMCHUIIMHBI «Y CTOMYMBOCTD MEXaHMYECKUX CHCTEM» M0 HANPABJICHHUIO NOATOTOBKHU
15.03.03 «IIpuxkiaagnasi MEXaHUKA»

(0axkanasp)
o < Buaer yueoHoi paboThl, ®opm
5 s B BKJIIOYasl CAMOCTOSATEIbHYIO Buabl camocrosiTeibHOM padoThl bl
Pasnea s % § padoTy CTyIEeHTOB, CTY/ICHTOB arrect
v
> U TPY/10eMKOCThb B Yacax anuu
n/n O | E g Py
J | II/C | JIa6 | CPC | KCP | K.P. | KIL | PTP | Pedepar | K/p | 9| 3
Ceabmoii cemecTp
BBenenue B ycTOMYMBOCTD
MEXaHUYECKUX CHUCTEM.
1.1 . . 7 1-2 2 2
YcToiiuuBble U HEYCTONYNBbIE
COCTOSIHUSI PaBHOBECUS
AHanu3 HeJIMHENHOTO MOBEACHUS
IPOCTEHIINX MEXaHUYECKUX
12 | 7P : 7 | 12 2 2
CUCTEMBI IpU AeHCTBUU
BEPTUKAJIBHON CHJIBL.
UccnenoBanue npeaenbHbIX TOUEK
Ha OCHOBE aHAJIN3a NIOBEIEHUS ABYX
1.3 | mapHUPHO COETUHEHHBIX CTEPIKHEH 7 1-2 2 2
C TOPU30HTAJIBLHOMN NPYKUHOU IIpU
NeNCTBUN OOKOBOM CHIIBI
Touku Oudypkauu, npeaeabHbe
TOYKH U KPUTHUYECKHE HAIPY3KH.
1.4 | OgHOpoAHbIE TMHEAPU30BAHHBIE 7 | 34 2 2
YpaBHEHHUS PaBHOBECHSI YIPYTHX
CHCTEM.
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1.5

IloBeneHME HETUHEHMHBIX CUCTEM
MIpU Harpy3Ke U pasrpyske.
Ornpenenenne ToYeK OUpypKaIuu,
MPEIeTbHBIX TOYCK U KPUTHICCKIX
Harpys3oK.

Brigaua 3amauuit g PI'P Nel

3-4

1.6

AHanu3 NOBEIEHUS CUCTEMBI C
Ha4aJIbHbIMA I€OMETPUYECKUMU
HECOBEPILECHCTBAMU, COCTOSALIEH U3
CTEPKHSI C YIPYTUM LIapHUPOM, IIPH
JEHCTBUM BEPTUKAIBLHON CUIIbI

1.7

DHepreTuyeckuil KpuTepuit
OudypKalmOHHON OTEpPH
YCTOMYUBOCTH.

YCTOMYUBOCTD YIIPYTUX CUCTEM IIPU
KOMOMHMPOBAHHOM Harpy>K€HUU

5-6

1.8

[TpubnmKeHHbIE U YUCIICHHBIE
METO/IbI OTIpe/IeTICHUSI COOCTBEHHBIX
3HAYEHUW KpaeBbIxX 3a1a4. Pacuer
CHCTEM C HaYaJbHBIMHA
OTKJIOHECHUSMH

5-6

1.9

AHaM3 MOBEICHHS CHCTEMBI C
HayaJbHBIMU T€OMETPUUYECKUMU
HECOBEPILICHCTBAMM, COCTOSIIIEH U3
CTEpXKHsS C TOPU30HTAIBHO
IIPUCOETMHEHHOW MTPYKUHOU, TIPH
JICWCTBUU BEPTUKAIBHOU CUJIBI

1.8

OHepreTU4ecKnii METO | peIEHUs
3a/1a4 yCTOWYUBOCTHU YIIPYTUX
CHUCTEM C PACIPEACICHHBIMA
napaMmerpamu. O IOCTaHOBKE 3314
YCTOMYHMBOCTH TOHKOCTEHHBIX
CUCTEM.

7-8
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1.9

CucTeMbl ¢ IBYMS CTEIICHSIMH
CBOOO/IBI.

Brigaua 3amanuii

i PI'P Ne2

7-8

1.10

UccnenoBanue ycToM4MBOCTH
JIBYX3BEHHOU CTEP>KHEBOM CUCTEMBI
C YOPYTUMHM IIapHUPaMU MPpU
KOMOWHHPOBAHHOM Harpy>KeHUH
JIBYMsI CUJIaMU

1.11

MeTto1bl TPUOINKEHHOTO PELLICHUS
3a/1ayy ONPEEICHUS CTallMOHAPHBIX
3HaYeHUH (PyHKIIMOHAJIOB.

Y CcTOMUMBOCTH MPAMOJIUHEHHBIX
CTEPKHEH.

9-10

1.12

HccnenoBanue ycTOHYMBOCTH
TPEX3BEHHOU CTEP>KHEBOU CHCTEMBI
C YIIPYTUMH LIapHUPaMHU

9-10

1.13

HccnenoBanue yCTOMYMBOCTH
JIBYX3BEHHOU CTEPKHEBOM CUCTEMBI
C YOPYTUMHM IIapHUPaMU MPU
KOMOMHHPOBAaHHOM Harpy>K€HUU
JIBYMsI CUJIaMU

9-10

1.14

3aKpUTHYECKOE NTOBEACHUE
CTEpKHEU.

Y CTONYMBOCTB CTEPIKHEN 3a
IPEJIENAMH YIIPYTOCTH.

12

1.15

HccnenoBanue ycTOM4MBOCTH
TPEX3BEHHOU CTEPIKHEBON CUCTEMBI
C YOPYTMMHM IIapHUPaMU

11-
12

1.16

AHanu3 yCcTOMYNBOCTH TPEX3BEHHOU
CHUCTEMBI C YIIPYTUMH IapHUPAMH
IIPH CJIOKHOM HArpy>KCHHUU

12
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VY CcTOWUYHUBOCTH KPUBOJIMHEHHBIX

1.17 | crepxHeil. 11?:1-
Y CTOMYMBOCTH IIACTHH.
BrrunciieHue KpUTHYECKOW HArpy3Ku
118 | ©KaTOTO CTEPXKHS € MIAPHHPHBIM 13-
onupanuem meroaom Penes-Putua. 14
Brigaua 3amanuii mia PI'P Ne3
AHanu3 ycTOMYNBOCTH TPEX3BEHHOM 13-
1.19 | cucreMsl ¢ ynpyruMu HIapHUPaMH 14
MIPU CJIIOKHOM HArpy>KEHUH
YcToiuuBOCTh 000T0YEK. 15-
1.20 | OcHOBHBIE TIOHSATHS TEOPUH 16
YCTOWYMBOCTHU ABM)KCHUS
DopMyITBI KPUTHICCKUX
HANPSDKEHUH 711 TOHKHUX TUTACTHH.
Biisinue ycnoBui 3akperieHus Ha
15-
1.21 | ko3 durreHTsr 16
IPONOPLUOHATIBHOCTH.
DopMBI IOTEPU YCTOUUUBOCTH
TOHKUX 000JI04YeK
Brruncnenne KpUTHYECKOM Harpy3Ku 15-
1.22 | nnist cTepiKHS JIMHEHHO-TIEPEMEHHOTO 16
CEUEHUs
UccnenoBanue yCTOMYMBOCTH
123 MEePUOIUYECKUX JTBUKECHUMN. 17-
YucneHHble METO/IbI UCCIIETOBAHUS 18
YCTOMUYMBOCTHU JBUYKEHHUS CUCTEM.
OcobeHHOCTH 3a1a4 YCTOHYHUBOCTH
124 | ABWKEHUS. Teopewms! JIsmyHOBa 0O 17-
IPU3HAKaX HEYCTOMYMBOCTU 18

JABUXXCHUA.
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Brruncnenue KpuTHYECKOM Harpy3Ku

1.25 | nnist cTepikHs TMHEHHO-TIEPEeMEHHOTO 11;_ 2 2
CEUYCHUS
19-
Dopma ammecmayuu 21
Bcero yacos no gucuuiimze 18 18 18 54

B CEABMOM CEMECCTPEC

17




[Tpunoxxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCUIMCKOM ®EJEPAITAN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICILIEI'O OBPASOBAHIA

«MOCKOBCKHUM MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)

Hamnpasnenune noarorosku: 15.03.03 «IIpuknaaHas MexaHUKa»

[Tpodumnu: «IIporpammupoBanue 1 HU(PPOBbIE TEXHOJIOTHH B JTUHAMHUKE U
MIPOYHOCTH
®opmbl 00yUEHHUS: OuHas

Bunst npodeccnonanbHOM 1esSTeTbHOCTH:

- IPOCKTHO-KOHCTPYKTOPCKAA;
- HAYYHO-UCCJICAOBATCIILCKAs.

Kadenpa: JInHaMuKa, IPOYHOCTH MAILVH U COIPOTUBIICHUE MAaTEPUAJIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTJIUHE

«YCTOMYHUBOCTh MEXAHHUYECKHUX CUCTEM»

CocraBuTe/ib: Mmonkun /I.E.

Mocksa, 2023 ron
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MMOKA3ATEJIb YPOBHA C®OPMUPOBAHHOCTHU KOMIIETEHIIUH

Tabnuua 1

YceToHYHBOCTh MEXAaHNYECKHUX CHCTEM

DI'OC BO 15.03.03 «IIpukiagHas MeXaHMKA)

B mportiecce 0cBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE

® HaBBIKAMU KOHCTPYMPOBAHHUS THIIOBBIX Y3JI0B MAlllUH U
AJIEMEHTOB KOHCTPYKIIHM

KOMIIETeHLIMM
KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma
(¢popMupoBanusi | OLEHOYHOI'O
HHJIEKC ¢popmyupoBka KOMIIeTeHIH cpeacrsa
IIK-1 |Cnoco0OeH MpoBOAUTH pacyeT 3HATH: JIEKIIHS,
DIIEMEHTOB KOHCTPYKIHUH U Y3JI0B ® OCHOBHBIEC METOJIbl PACUETOB HAa YCTOWYMBOCTh KOHCTPYKIUI |CaMOCTOSTEIbHAS
JIA Ha cTaTMYECKYIO IPOYHOCTD U MEXAaHUYECKUX CUCTEM pabora,
YMeTh: CEMHUHApCKUe
® IIPOBOAUTH PACYETHI JIEMEHTOB KOHCTPYKIUI 3aHATHA,
AHAITUTUYECKHUM U BBIYUCIUTECIBHBIMUA METOJaMU Ha60paT0pHHe
BJIA/IETh: paboThI




Ipunoocenue 2
K paboueii npocpamme

Hepeqem, OICHOYHBIX CPEACTB IO TUCHUIIJINHE Ycemoiiuueocmov mexanuueckux cucmem

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakTepuctruka OlleHOYHOTO OLICHOYHOTO CPEICTBA B
OoC cpencTBa CpeacTBa dOC
CpeAcTBO TPOBEPKHM YMEHUH NPUMEHSTH
PacuerHo- MMOJTydCHHBIC 3HAHUA o 3apaHee KoMmiekT 3amanuii mis
1 |rpadwuueckas paboTa OIpeaeICHHON METOAUKE Uil PEIIeHUs BBITIOJTHEHUS PaCYeTHO-
(PI'P) 3a7a4  WIM 3QJaHAH 1[0 MOIYJII0 WIH rpadgudecKoit paboThI
TACIIUILINHE B IIEJIOM.
CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienMajbHasg ~— Oecela  IEJarorM4ecKoro
VerHblii onpoc  [paboTHMKAa ¢ 00ydarolMMCs Ha  TEMBI, Bomnpocsr 1o
2 cobeceoBaHre, [CBSA3aHHBIE C M3y4aeMOW AMCIHUIUIMHOW, U TeMaM/paziesiaM
(YO) [pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI JHACIHAIIIHHEI

00YYaIOIIErocs 10 ONPEICICHHOMY pa3Jieiy,

TCEMC, npo6neMe u T.II.
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[Tpunoxenue 2.
@OH/bI OLIEHOYHBIX CPEACTB M0 AUCHUIUIMHE « Y CTOMYMBOCTh MEXAHUYECKUX

CHUCTCM)» 110 HAIIPABJICHUIO.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MUHUCTEPCTBO OBPA3OBAHUS 1 HAVKU POCCUMCKON OEJEPALININ
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILLIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH1 YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

®axynerer TPAHCIIOPTHBIU, kadenpa «InHamuka, pOYHOCTH MAIIHH U COIPOTUBICHNAE MATECPUAIIOBY
JucnumirHa «Y CTOMYMBOCT MEXaHMUECKHUX CHCTEM»
Hnst 15.03.03 «IIpuknagHast MEXaHUKa»

3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. YcroitunBble 1 HEYCTOMUMBBIE COCTOSHNS PAaBHOBECHS.

2. ®opMbl NOTEPH YCTOMYMBOCTH TOHKUX 000JIOUEK.

3. 3agaua.

VYTBepIKIeHO Ha 3aceaHnuH Kadeaphl « » 2021 r., mporokon Ne

3aB. kadeapoii /A.A. CxBopuos/
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IIpumep 3agaHus 1151 BBINIOJHEHUS] PACYETHO-TPa(puIecKoil padoThI.

Tpebyercs: MpoBECTH HCCIENOBAHUE MIPENEIBHBIX TOYEK HA OCHOBE aHAIN3a
ITIOBEJICHUS IBYX IIAPHUPHO COCIMHEHHBIX ITOJIOTUX CTEPKHEN C TOPU30HTAIBHOM
NPYXKUHON TOJT IeiCTBUEM OOKOBOM CHIIBI.

Hcxomarie naHHbIE:

[TapameTp Benmnunna
JlimHa ctepxas |, m 1
Kectroctb npyxunsl C, H/m 1000
Bricora nmoawsema crepkus H, cm N/2

rae N — HoMep CTyJIeHTa B CIIMCKE TPYIIIbI.

P

Puc. 1. Cxema mIapHUPHO COEMHEHHBIX CTEPKHEN

Heobxoaumo:

1 [TocTpouTs quarpamMmy «Harpyska - IEpEMEIICHUAE).

2 Haiitn 3HaueHns nepemMenieHnid B IPEAEIbHBIX TOUKaX.

3. Brrancinths BEpXHIOI U HUKHIOK KPUTHYECKHE HATPY3KH.

4 Haiitu 065acti yCTOWYMBOCTH ¥ HEYCTOMYUBOCTH.

5. HUccnenoBare yCTOWYMBOCTD CHUCTEMBI B BEPXHEHW MW HUKHEU

KPUTHYCCKHUX TOYKAX.

IIpuMep BONPOCOB ISl 3aLIUTHI JIA0OPATOPHOM padoThI:

1. Kakoit BAMSIOT yCIIOBHS 3aKPETJICHUS Ha BETMYUHY KPUTHICCKOMN CHITBI?

2. B 1yem 3axitouaercs MpUHIMI paboThl TEH30pe3ucTopa?

3. Kak B mabopaTopHoOii paboTe UMUTUPOBAIIUCH YCIOBUS 3aKPETUICHUS ?

4. Kakue npuOopbl UCIOIB30BAKUCH B TaOOpaTopHOI padboTte?

5. Kak TeopeTH4ecKrn OMNpeAeIuTh KPUTHUYECKYIO CHITy JUIS CTEpPIXKHS
CKUMAEMOT0 TTPOJAO0JIbHON CHUJION?
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IIpuMepbI BONPOCOB /1JIsl YCTHOTO ONpoOca:

. UTo Takoe KpuTHUyecKas cuia?

. UTo Takoe mpejenbHas Touka?

. Urto Takoe Touku oudyprauu?

. UTO Takoe yCTOMYMUBOCTh?

. UTo Takoe noJyio’)keHne paBHOBECHS?

. UTo Takoe ycTOHYMBOE MOJI0KEHUE PABHOBECHS?

. UTo Takoe HEYyCTOMUMBOE MOJI0KEHUE PABHOBECHSI?

. Kak BnusitoT HECOBEpIIEHCTBA MEXAHUYECKON CUCTEMBI HA KPUTUYECKYIO

01NN Pk~ WN -

cuiy?

9. Uto Takoe nuarpaMMbl pABHOBECHBIX COCTOSIHHI?

10. Yto Takoe JIMHEApHU30BAHHBIC YPABHECHUSA?

11. Kak moiny4uTh OJHOPOAHBIC JINHEAPU3OBAHHBIC YPABHEHUA?

12. B dem 3akirodaeTcs SHEPreTHUYCCKUH TIOAXOJ K OIPEACIICHUIO
KPUTUYECKUX HArpy30K?

13. Yro Takoe rpaHuna yCTOMYMBOCTH?

14. Yto takoe ¢opma obnacteit ycroiunBocTH no [lankoBuuy?

15. Kakne OCHOBHBIE AONMYIIECHHS NPUHUMAIOTCA IIPU PEIICHUM 3a1a4
YCTONYUBOCTH?

16. B yem 3akmrouaercst metox Penes-Purna?

17. B uem 3akntouaerca meton ['anepkuna?

18. B dyem o0COOEHHOCTh TOBEACHHUS CTEPKHEH TIPH 3aKPUTHUUYECKOM
Harpy>KeHuu?

19. Yto Takoe ruOKOCTh CTEP>KHA?

20. Yto Takoe npuBeAeHHbIN Moayb Kapmana?
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