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1. Ilesaun ocBOeHHUS TUCHMILJIMHBI.
K  ocHOBHBbIM 1eJdsIM  OCBOCHUS  JUCHUIUIMHBI  «YCTOMYHMBOCTH
MEXaHUUYECKUX CUCTEM) CIETyEeT OTHECTH:

— (opmupoBaHre 3HAHUN y CTYJEHTOB O COBPEMEHHBIX MPHUHIMIAX U
METOJaX MCCIEAOBAHUSA MEXAHUYECKHX CHCTEM Ha YCTOWYMBOCTH NPHU JIEUCTBUU
BHEIIIHUX HATPY30K;

— TOATOTOBKA CTYACHTOB K JEATEIBHOCTH B  COOTBETCTBUU  C
KBaJIN(DUKAIIMOHHOM XapaKTepUCTUKON OakajaBpa Mo HallpaBJICHHUIO;

— TOArOTOBKa CHEIHUAJIMCTOB B OO0JacTU IPOECKTHUPOBAHUS M pacyeTa
MEXaHUYECKUX KOHCTPYKIMM M CHCTEM C YYE€TOM HUX YCTOMYHMBOCTH IIOA
JENCTBAEM BHEIIHUX HArpy3oK.

K ocHOBHBIM 3agayaM OCBOE€HHUS JIUCHMIUIMHEI «YCTOUYMBOCTH
MEXAHUYECKUX CUCTEM» CIEIYET OTHECTH:

— OCBOEHHE IMPUHLMIIOB MOJECIUPOBAHUS HWHKECHEPHBIX KOHCTPYKLIHMU H
METOJIOB pacyeTa KOHCTPYKIIMI HA yCTOMYUBOCTH;

— BbIpa0OTKAa YMEHHUS AaHAJU3UPOBATh IMOBEACHHWE M IPEIOTBPALLATH
BO3MOKHYIO ITIOTEPI0 YCTOMYMBOCTU MHKEHEPHBIMUA KOHCTPYKLUAMM.

2. Mecto aucuumiaunbl B cTpykrype QOOII 6akanaBpuara.
JuctuninnHa «YcTOMYUBOCTh MEXAaHMYECKUX CHUCTEM» OTHOCHUTCS K YHUCITY
npodeCCHOHANIBHBIX ~ yUeOHBIX AMcHUIUIMH 1o  BbeIOOpy (Bl) ocHOBHOI
o0Opa3zoBaTeIbHON MTPOTpaMMbl OaKkagaBpuara.

«YCTOHYMBOCTh MEXAaHMYECKHX CHCTEM» B3aWMOCBs3aHA JIOTHYECKH U
coJlepKaTeIbHO-METOIMYECKH CO CJCAYIOMMMH JWCIUIUIMHAMA W TPaKTUKaMHU
OOII:

B 6aszoeoii vacmu yuxaa (B1.1):

— Teopetnueckass MEXaHUKA,

— ConpoTuBIIEHHE MaTEPUATIOB,;

— Briciiag maTtemaruka.

B sapuamusnoii vacmu yuxaa (b1.2):

— [Ipuknannas TMM c npumenennem CAE-niporpamm;

— Jletany ManmH U OCHOBBI KOHCTPYUPOBAHHUS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO IMCUMUILINHE
(Moay.110), COOTHECEHHbIE € INIAHMPYEMBIMH Pe3yJIbTATAMU 0CBOCHUA
o0pa3oBaTeIbHOM MPOrPpaMMBbI.

B pesynbrate OCBOEHMA JUCHUIUIMHBL (MOAyns) y  oOydarommxcs
bopMHUpYIOTCA  CIEIYIOUIME KOMIIETEHIIMM MW  JOJDKHBI OBbITh JIOCTUTHYTHI
ClIeyIoIIre pe3yabTaThl 00yueHHUs: Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETEHLIAMN:



Kon
KOMIIETeHIIMH

B pe3yabTare ocBOeHUs
o0pa3oBaTe/ibLHOI
NPOrpaMmbl
o0yuyaruuiics 10J1KeH
00J121aThH

Ilepeyenb mIaHMpyeMbIX Pe3yJbTATOB 00y4YeHUs
N0 AUCHUIINHE

[1K-3

TOTOBHOCTBIO BBITIOJIHATH
Hay4HO-
HCCIIEIOBATEIIHCKHUE
paboThI U pemaTh HAy9HO-
TEXHHYCCKHE 3a]]a4 B
00J1acTH IPHUKIIATHOM
MEXaHUKH Ha OCHOBE
JOCTYDKCHHUIH TEXHUKH U
TEXHOJIOTHH,
KJIACCUYCCKHUX U
TEXHUYECKUX TCOPUU U
METO/0B, (PU3UKO-
MEXaHUYECKHX,
MaTeMaTUYECKUX U
KOMITHIOTEPHBIX MOJICIICH,
00J1a1af0I1X BBICOKOM
CTEIICHBIO aJICKBaTHOCTHU
pEAIbHBIM MPOIIECcCaM,
MalllHAM U
KOHCTPYKITUSM

3HATh:
® OCHOBHBIEC METOJIbl PACUETOB Ha
YCTOMYMBOCTh KOHCTPYKIIUH U
MEXaHUYECKUX CUCTEM
yMeTh:
® TIPOBOJUTH PACUEThI DJIEMEHTOB KOHCTPYKILIUMA
AQHAJTUTUYECKUM U BBIYUCIUTEIbHBIMU
MeTOIaMU
BJIA/I€Th:
® HaBBIKAMU KOHCTPYHUPOBAHUS THUIIOBBIX Y3JIOB
MAIIMH U 3JIEMEHTOB KOHCTPYKIIHA

[1K-12

TOTOBHOCTBHIO Y4aCTBOBATh
B IIPOCKTUPOBAHUHU MaITUH
Y KOHCTPYKILUH C LEBIO
obOecrnieueHUs HX
MIPOYHOCTH,
YCTOWYUBOCTH,
JIOJTOBEUYHOCTH U
0e30ITacHOCTH,
oOecIieYeHns HaJIe)KHOCTH
Y U3HOCOCTOMKOCTH Yy3JI0B
" AeTanei MalIuH

3HATh:
® OCHOBHBIE dTalbl IPOEKTUPOBAHMS MALIUH U
KOHCTPYKLUHI
yMeTh:
® KOHCTPYMPOBATh JJIEMEHTHI MAlllUH U
KOHCTPYKILUH C y4eTOM oOecreueHus
YCTOWUYUBOCTHU
BJIAJ€Th:
e METOJaMU pacuera MallluH U KOHCTPYKLIMHI Ha
YCTOWYHUBOCTD

CTY/ICHTOB).

4. CTpyKTypa N coepKaHue TUCUUIIINHBI.
OO0mmast Tpy10€MKOCTb JUCIUILINHBI COCTABISIET 3 3a4ETHBIX €AMHHUIIBI, T.C.
108 akagemuyeckux dYacoB (M3 HUX 54 YacoB — CaMOCTOSITENIbHas paboTa

Ha 4erBepTOM Kypce B C€eAbMOM CEMECTpPE BBIJIENACTCS 3 3a4ETHbBIC
eqununbl, T.e. 108 akamemuueckux yaca (M3 HUX 54 4acoOB — CaMOCTOSITEIIbHAs
paboTa CTYyJICHTOB).

Paznensl qucuuminebl «Y CTONYMBOCTh MEXaHUUECKUX CUCTEMY H3Yy4daroTCs
Ha 4YeTBEPTOM Kypce.




CeabMmoii cemectp: nekiuu — 1 yac B Heaemo (18 yacoB), ceMuHapckue
3aHsATUS — 1 yac B Hegemto (18 vacoB), maboparopHbie paboThl — 1 yac B HEJEIO
(18 gacoB), popma KOHTPOJIS — SK3aMEH.

CTpykTypa U COAEp>KaHUE IUCUUIUIMHBI «YCTOMYUBOCTh MEXaHHMYECKHUX
CUCTEM» [0 CPOKaM M BUAAM paboThl oTpaxeHsl B [Ipunoxenun 1.

Copaep:xanue pa3aeoB IMCHUIIAHBI.
Ceabmoii cemecTp

1. BBeaeHnue B yCTOHYMBOCTH MEXaAaHUYECKHUX CHCTEM.

OCHOBHBIE MOHATHUS YCTOMYMBOCTH MOJIOKEHUIM paBHOBECHSI YIIPYTHX CHUCTEM.
HeonHo3HAYHOCTH COCTOSIHMK paBHOBECHsI ynpyrux cucrem. HcexomHoe wu
OTKJIOHEHHOE COCTOSIHMSI paBHOBecHs. HeoOXoIMMOCTh cOCTaBieHHsS] ypaBHEHHI
PaBHOBECHS JJIs1 OTKIIOHEHHOT'O COCTOSIHHUSL.

2. YcToitunBbIe U HEYCTOMYMBBIC COCTOSHUS PABHOBECHS.

Teopema  Jlarpanxa-/{upuxme. IlomHas  moTeHUManbHAasT  SHEPTHS.
BuyTtpennsis sueprus nedopmanuu. [loTeHnman BHEITHUX CHUIL

3. Touku Oudypkanum, npeaeabHbie TOUYKH U KPUTHYECKHE HATPY3KH.

Toukn Oudypkauuu wunu BeTBICHUS peweHUil. Kputnueckue TOUKH U
KpuTHueckue Harpys3ku. [lnmaBHble U ckaukooOpasHble nepexonsl. Kpurnueckue
TOYKM OHQypKauuu nepBoro u BToporo poja. [lpenenvHble TOuku. Brnushue
HAaYaJIbHBIX  (TE€OMETPUYECKUX) HECOBEPLICHCTB MEXaHHYECKOW  CHUCTEMBI.
Tpancpopmainuss KpUTHUECKHX TOYeK Oudypkammu B clly4ae HadaJbHBIX
r€OMETPUYECKUX HECOBEPILICHCTB.

4. OaHopoaHBbIC JIMHEAPM30BAHHbIC YPABHEHUS PABHOBECHUH YIPYIHUX
CHUCTEM.

Tpu OCHOBHBIX crocoba TMOJIYy4YEHUsS OJHOPOAHBIX JIMHEAPU30BAHHBIX
ypaBHeHUH. HeTpuBuanbHble pemieHus JIMHEApU30BAHHBIX ypaBHeHUU. Hyneson
ONPENEIIUTENIb CUCTEMBI M BO3MOKHOCTH CYIECTBOBAHHSI CMEXKHBIX PELICHUU.
[lonydyeHne ONHOPOJHBIX JIMHEAPU30BAHHBIX ypPaBHEHMM B 3aJadax ¢
pacrpeieIeHHBIMU MapaMeTpaMu (MeToa Disepa).

5. DHeprernyeckuii Kpurepuii 0MQPypKAUMOHHON MOTEPH YCTOMYNBOCTH.

OHEpreTU4ecKuil  MOAXOA K  ONPENEICHUI0 KPUTHYECKUX  Harpys3ok.
ObocHOBaHME YCTOWYMBOCTH TNpPHU 3HEpreTudeckoM mnojaxoxe. [IpubnuxeHHbie u
YHCIIEHHBIE METO/IbI ONPE/ICIICHNs] COOCTBEHHBIX 3HAYEHUI KPAeBbIX 3a/1au.

6. YcTOoiYnBOCTH YIIPYTMX CHCTEM NP KOMOMHMPOBAHHOM HATPYKECHHUH.

KomOunupoBanHoe Harpyxenue. ['panunia odmactu ycroiunBoctH. DOpMbl
oOnactelt ycronunBocTH no [lankosuuy.

7. O mocTaHOBKeE 32124 YCTONYMBOCTH TOHKOCTEHHBIX CHCTEM.

OCHOBHBIE NONYUIEHUS, NPUMEHSAEMbIE NPU PEIICHUU 3a4a4 YCTOWYMBOCTH
TOHKOCTEHHBIX CHCTEM.



8. DHeprermuyeckmii MeTO] PpelIeHUHA 32424 YCTOWYHMBOCTH YIPYTIUX
CHUCTEM C pacnpeaeJleHHbIMU NIapaMeTPaMH.

Bapuanuonnele moaxoael B 3aJadax JIMHEWHOW TEOPUM YNPYrocTu. JIBe
OCHOBHbIE (OPMBI IHEPreTUYECKOT0 KpUTEpHs OudypKalMOHHON MOTEpH
YCTOWYHUBOCTH.

9. Mertoabl NPHUOJHIKEHHOT0 PpelIeHMs  33a4d  OMpeeseHHUs
CTALMOHAPHBIX 3HAYeHN QYHKIMOHAJIOB.

Meton Penes-Putua. Merop 'anepkuna.

10. YcToiiuynBoCTH NPAMOJIMHEHHBIX CTEPKHEH.

JIuHeapu3oBaHHOE ypaBHEHUE W3TMOHOM (OPMBI pPABHOBECHS MPSMOIO
CTEpkKHS. XapaKTEPUCTUUECKOE YpPaBHEHHE M CBOMCTBa €ro peueHui. @opmyiia
Diinepa.

11. 3akpuTHYeckoe MOBeJAECHNE CTEPKHEI.

JlnarpaMMbl «IIpoTUO-HArpy3Kka» B 3aKpUTHYECKON 00yacTU. Y CTOMYMBOCTD
TOHKOCTEHHBIX 3JEMEHTOB IMpH CHKUMAIOIIMX MW CIABUTAIONIUX HANpPSHKEHUSX.
3anacel yCTOMYUBOCTH.

12. YcToi4uBOCTDb CTEPKHEH 3a nmpeaejaMmu YIPyrocTu.

I'mbkocth crepxus. [IpuBeaennsiit Moayns Kapmana. @opmyina DHreccepa.

13. YeToiiuuBOCTH KPUBOJIHHEHHBIX CTEP/KHEH.

BivsgHre HavalbHBIX HECOBEPIIEHCTB HA TMOBEJCHHE CXKATBIX CTEPKHEW.
Y CTOMYMBOCTH KOJIEIL.

14. YcTOH4YHBOCTD IIACTHH.

OcHOBHOE JHMHEApHU30BaHHOE YpaBHEHHE. [IpAMOYrosjpHBIE IUIACTHHBI IIPU
CKaTUM U cIIBUre. BiusiHUE yCIIOBHI 3aKpEIUICHUS.

15. YcroiiunBocTh 000/1049€K.

Kopotkue, cpennue u nnuHHbIe 00010uku. [lompaBounbie K03 GUITMEHTHI
MIPY HaYaJIbHbIX HENPABUIBHOCTSX.

16. OcHOBHbIC IOHATHS TEOPHUHU YCTONYMBOCTH ABHKCHUS.

JIBa meTtona JIsmyHnosa. Teopust Oudypkaruii.

17. UccneqoBanme yCTOMYMBOCTH MEPUOAMYCCKHUX ABHKCHUM.

Teopusa napaMeTpUYECKOTrO PE30HAHCA. Y CTOMYMBOCTH LIMPKYISALMOHHBIX
CUCTEM.

18. YucieHHble MeETOAbI MCCJICI0OBAHUS YCTOMYMBOCTH JABHIKCHUS
CHUCTEM.

OcHOBBI pacuera 3a7a4 yCTOWYMBOCTH B KOMIIBIOTEPHBIX NPOrPAMMHBIX
KOMIIJIEKCAX.

5. O0pa3oBaresibHbI€ TEXHOJIOTHH.

Metoauka mpenogaBaHusl JUCHUIUIMHBL «Y CTOMYMBOCTD MEXAHUYECKUX
CUCTEM»  IPEAYCMATPUBACT  MCIIOJb30BAHUE  CICAYIOIIMX  AaKTUBHBIX U
WHTEPAKTUBHBIX (HOPM MPOBEJCHUSI TPYNIOBBIX, UHAUBUIYATbHBIX, ayJIATOPHBIX
3aHATUI B COYETAaHUM C BHEAYJUTOPHOM paboOTON C 1elblo (OPMUPOBAHUS U
pa3BUTHUS MPO(YECCHOHATBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOATOTOBKA K BBIMOJHEHUIO Ja00PAaTOPHBIX padOT B J1abOpaTOPUSIX BY3a;



— IIOATOTOBKA, IMPEACTAaBICHUE U  OOCYKIEHUE Mpe3eHTalUui Ha
CEMUHAPCKUX 3aHATHSX;

— UCTIOIb30BaHUE UHTEPAKTUBHBIX (POPM MPEICTABICHUS MaTepHana,

VY aenbHbIM BeC 3aHATUH, TPOBOJMMBIX B HHTEPAKTUBHBIX (pOopMax, B LETIOM
no nucuuiuimHe coctaBisieT 20% ayauTOpHBIX 3aHATHN. 3aHATUS JIEKIIMOHHOTO
TUMa cocTaBisoT 33% 0T 00beMa ayJUTOPHBIX 3aHSATHI.

6. OeHOYHBIE CPeICTBA /sl TEKYIEr0 KOHTPOJIA YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAUMHU 10 UTOTaM OCBOEHUS TUCIUIJIMHBI U Y4eOHO-
MeTOIN4YecKoe ofecneyeHue CaMoCTOATEIbHON padoThl CTYIEHTOB.

B mnpouecce oOydeHHs UCHOJIB3YIOTCS CHEAYIOIIME OICHOYHBbIE (HOPMBI
CaMOCTOSATENbHON pabOThl CTYJIEHTOB, OIIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUI:

B ceabMoM cemecTpe
- MOJIFOTOBKA K BBHITIOJIHEHUIO JIA0OPATOPHBIX pabOT U UX 3aIUTA;
- MOJITOTOBKA K BBHITIOJIHEHUIO pacue€THO-rpaduuecKuxX padoT U UX 3aluTa.

6.1. @oHJ OLIEHOYHBIX CPEICTB VISl IPOBEACHHUS MPOMEKYTOYHOM aTTecTauuu
00y4YarIuxcs no JUCUMILIMHE (MOIYJIIO0).

6.1.1. IlepedyeHb KOMIIETEHLIMA C YKa3aHHEM J3TaloB HUX (opMuUpoBaHUS B

IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPAMMBI.

B pesynbrare OCBOGHMSI AUCUUIUIMHBI (MOIyJs) (DOPMUPYIOTCS —CIIEAYIONINE

KOMIIETECHIINHN:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIeTEeHIIUHN HO0JIKeH 00/1a1aTh
IK-3 TOTOBHOCTBIO BBITIOJIHATH HAYYHO-UCCIIEIOBATENbCKIE PabOTHI U peliaTh

HAaYYHO-TCXHHUYCCKUC 3a1a4YU B obnacTu HpI/IKJ'Ia)IHOI\i MCXaHHUKHU Ha OCHOBEC
I[OCTI/I)KCHI/Iﬁ TCXHHUKHU U TeXHOJIOFI/IfI, KIIACCHYCCKHUX U TCXHUYCCKHUX
Teopnﬁ n METOJ0B, (1)I/ISI/IKO-MGX3HI/I‘~I€CKI/IX, MAaTEMAaTHYCCKUX U
KOMITBIOTCPHBIX MOZ[CJ'ICIZ, O6J'Ia,[[aIOIJ_II/IX BBICOKOH CTETICHBIO aJICKBATHOCTH
PCATBHBIM ITpoLCCCaM, MAallIMHAM U KOHCTPYKIUAM

[1K-12 TOTOBHOCTBIO YYaCTBOBATh B IPOEKTUPOBAHNN MAIIUH U KOHCTPYKIIUH C
LeJIbI0 00eCTeYeHNs X MPOYHOCTH, YCTOHUNBOCTH, 10JITOBEYHOCTH U
0e30MacHOCTH, 00ecIIeYeH s HaJIe)KHOCTH U U3HOCOCTOMKOCTH Y3J10B U
JleTaje MalluH

B  mpomecce ocBoeHuss =~ 00pa30oBaTENIbHOM  IPOrpaMMbl  JAaHHBIE
KOMIIETEHIIUH, B TOM YUCJIE UX OTJEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO
B XOJIE OCBOEHHUS OOydYarollMMHUCA JUCUUIUIMH (MoOnynei), MpakTUK B
COOTBETCTBMM C YYEOHBbIM IUIAHOM U KaJlEHJApHBIM Tpa@uKoM y4yeOHOro
nporecca.



6.1.2. Onucanue nmokaszarejeil 1 KpUTepueB OLEHNBAHUS KOMIIeTEHIIUIA,
(opMupyeMBbIX 10 UTOraM OCBOEHHS JUCIUILIUHBI (MOAYJIs1), ONIMCAHME HIKAJI

OLlCHUBaHUI.
IToka3aTenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha Ppas3IMdHbIX JTallaX HuX
CI)OpMI/IpOBaHI/Iﬂ ABJIACTCA JOCTHIXKCHHC O6y‘—IaIOI]_[I/IMI/IC$I IJIaHUPYCMBbBIX

pEe3yJAbTAaTOB O0YUYEHUS MO AUCIUILIUHE (MOIYJIIIO).

ITK-3 - rOTOBHOCTHIO BBINOJHATH HAYYHO-HCC/IeI0BaTe/IbCKHEe PA00ThHI M pelllaTh HAYYHO-TeXHHYeCKHe

3aJa4¥ B 00J1aCTH NPUKJIATHON MEeXaHUKHM HA OCHOBE JIOCTHKEHUI TEXHUKHU M TEXHOJIOTHH, KJIACCHYECKUX

H TEXHUYCCKUX Teopnﬁ H METOA0B, (l)I/I3I/IKO-MeX3HI/I‘ICCKI/IX, MaTeMAaTUYCCKUX U KOMIIBIOTEPHBLIX

MO):[eJ'[eﬁ, oﬁnanamumx BBICOKOM CTelEeHbI0 a1eKBATHOCTH Pe€ajJIbHBIM NIpoueccamM, MalliMHaAM U

KOHCTPYKUMAM
KpuTtepun oneHuBaHus
IMoka3areanb
2 3 4 5
3HATH: OO0yyaromuiics OO0yyaroimuiics OOyuaromutics OO0yuaromuiics
OCHOBHBIE JEMOHCTPUPYET JEMOHCTPUPYET HEIOIHOE JEMOHCTPUPYET JEMOHCTPUPYET
METOIBI MOJTHOE OTCYTCTBUE | COOTBETCTBUE CICAYIONIHX YaCTUYHOE MOJTHOE
pacyeToB Ha WM HEJOCTATOYHOE | 3HAHHUI: OCHOBHBIC METO/IbI COOTBETCTBHE COOTBETCTBHE
YCTOWYHBOCTD COOTBETCTBHE pacyeToB Ha YCTOHYHNBOCTh CIICAYIOIINX 3HAHWH: CIICYIOIINX

KOHCTPYKLUHI U

CIEIYIOIINX 3HAHUM:

KOHCTPYKLUHI U

OCHOBHBIC MCTOAbI

3HAHUI: OCHOBHBIC

MEXaHUYECKUX | OCHOBHBIE METOIBI MEXaHUYECKUX CHUCTEM. pac4eToB Ha METOJIbl PACYETOB
CUCTEM pacyeToB Ha JonyckaroTcst 3HaUUTENbHbIE | YCTOWYUBOCTh Ha yCTOMYUBOCTh
YCTOWUYUBOCTh OIIMOKH, MPOSIBIISAETCS KOHCTPYKIIUH U KOHCTPYKIUH U
KOHCTPYKIUH H HEJ0CTaTOYHOCTh 3HAHHM, 110 | MEXAaHUYECKHUX CHCTEM, | MEXaHMUYECKUX
MEXaHUYECKUX psARy moKas3arenei, HO JIOITYCKAarOTCS cucTeM, CBOOOTHO
CUCTEM o0yyJaroIuiics UCTIBITHIBAET | HE3HAYUTEIIbHEIC oTepupyeT
3HAYUTENIbHBIC 3aTPYJHEHUSI | OIIMOKH, HETOYHOCTH, npruoOPETEHHBIMU
TP OTIEpUPOBAHUHU 3aTpyJHEHHS MIPH 3HAHUSMHU.
3HAHHUAMH IIPU UX NIEPEHOCE | AHAIUTUYECKHUX
Ha HOBBIE CUTyallUH. oreparnusix.
yMeTh: OOyuaromuiics He OObyuaromuiics Oo6yuatomuiics OO0yuaromuiics
MIPOBOJIUTH yMEET WIIH B JIEMOHCTPHPYET HETIOIHOE JEMOHCTPHPYET JIEMOHCTPHPYET
pacdeTsl HEJIO0CTaTOYHOMN COOTBETCTBUE CJICAYIOIIUX YaCTUYHOE MIOJIHOE
3JIEMEHTOB CTETNIEHH yMEET: YMEHMM: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKITUI MIPOBOJIUTH PACUYETHl | MPOBOIUTH PACUETHI CIEYIOINX YMEHUM: CJIEAYHOIIUX
AQHAJIMTUYECKUM | DJIEMEHTOB JIEMEHTOB KOHCTPYKIUI MIPOBOAMTD PACUETHI YMEHMNA: TPOBOANTH
u KOHCTPYKIUI AHAIUTUYECKUM U 3JIEMEHTOB pacdeThl 3IEMEHTOB
BBIYHCIIUTEIHHBI | AHAIUTHYECKUM U BBIYHCIUTEIHHBIMHU. KOHCTPYKITUH KOHCTPYKITHI
MU METOAAMHU BBIUMCIUTEIBHBIMU | JloMyCKaroTCs 3HAaUUTENbHbBIE | aHATUTUYECKUM U AHAJINTUYECKUM U
OIINOKY, IPOSABIISAETCS BBIUMCIIUTEIHHBIMU. BBIYMCITUTEIHHBIMHU.
HEJ0CTaTOYHOCTh YMEHHH, YMeHus 0OCBOEHBI, HO CBob6ozHO




0 pAy TMOKa3aTeNeH,
00yJaroIuiicsl UCIIBITHIBACT
3HAUUTEIBHBIC 3aTPYIHECHUS
MIPU ONIEPUPOBAHUU

JIOTTYCKAIOTCS
HEe3HAYNUTEIIbHBIC
OINMMOKH, HETOYHOCTH,
3aTpyIHEHUSI, IEPEHOCE

oTepupyeT
MPUOOPETCHHBIMH
YMCHHSIMH,
MIPUMCHSICT UX B

YMEHHSMH TPU UX TIEPEHOCE | YMEHHIA Ha HOBBIC, CHUTYAIHAX
Ha HOBBIC CUTYAI[HH. HECTaHAaPTHBIC MIOBBINICHHOM
CHTYAIHH. CITOYKHOCTH.
BJIAIETh: OO0yyaromuiics He OO0yyaromuics BiIajaeeT OOyuaromuiics OO0yuarormuiics B
HaBbIKAMH BJIaJICCT WU B HaBbIKAMU KOHCTPYHUPOBAHHSI | YaCTHYHO BJIAJICET MOJTHOM 00BeMe
KOHCTPYHPOBaH | HEAOCTATOYHOMN THTIOBBIX Y3JI0B MAIIIMH U HABBIKAMHU BJIaJIceT HABBIKAMHU
1Sl TUITOBBIX CTEIICHH BIIaJICET: 3JIEMEHTOB KOHCTPYKIIUIA B KOHCTPYHUPOBaHHSI KOHCTPYHPOBaHHUSI

Y3JI0B MalllMH M | HaBbIKAMH
3JIEMEHTOB KOHCTPYHPOBaHUS
KOHCTPYKLUH THUIIOBBIX Y3JI0B

MaIlIMH U 3JIEMEHTOB
KOHCTPYKUUH

HEIIOJIHOM 00BEME,
JIOITyCKAIOTCS 3HAYUTEIbHBIC
OIIHOKH, TIPOSIBIISICTCSI
HEIOCTATOYHOCTH BIIA/ICHUS
HaBBIKAMHU T10 PSTY
nokazateneit, OOyuaronuiics
HUCIBITHIBACT 3HAUYUTCIIBHBIC
3aTpyAHCHUS TIPU
IMPUMCHCHNHN HABLIKOB B
HOBBIX CUTyalHUdgX.

THUTIOBBIX y3JI0B MAIlINH
U 3JIEMCHTOB
KOHCTPYKUUH, HABBIKU
OCBOCHBI, HO
JIOITYCKAIOTCS
He3HAYHTEIbHBIC
OIMOKH, HETOYHOCTH,
3aTpyJHEHHS MIPH
AHAJIMTHYCCKUX
omepanusix, IepeHoce
YMEHUH Ha HOBBIE,
HECTaHJapTHEIE
CUTYaIUH.

TUIOBBIX y3JI0B
MAaIlIiH 1
3JICMEHTOB
KOHCTPYKIIU,
CBOOOIHO
MIPUMEHSIET
MOJy4YEHHbIE
HaBBIKU B
CUTYaIHSIX
MOBBIIICHHOM
CIIOKHOCTH.

IIK-12 — roToBHOCTHLI0 yY4acTBOBaAaTh B IPOCKTUPOBAHUM MAllIMH U KOHCprKHHﬁ C IeJIbIO o0ecrneyeHus1 UxX

NPOYHOCTH, YCTOHYHUBOCTH, J0JTOBEYHOCTH U 0€30[1ACHOCTH, 00ecreYeHUs1 HAlesKHOCTU U M3HOCOCTOMKOCTH Y3JI0B

M JeTaJjieii MalluH

3HATH: OO6yuarommuiics
OCHOBHEIE JIEMOHCTPHUPYET
JTamnbl MOJTHOE OTCYTCTBHE
MIPOEKTUPOBAHH | WJIM HETIOCTATOUHOE
s MalllMH U COOTBETCTBUE
KOHCTPYKUUH CIEAYIOLINX 3HAHUN:

OCHOBHBIE ITaIlbl
MPOEKTHPOBAHUS
MaIliH U
KOHCTPYKLUI

OO0yyaroimuics
JIEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHE CIEIYFOIINX
3HAHUU:

OCHOBHBIE JTAITbl
MPOEKTUPOBAHUS MAITUH H
KOHCTPYKLUH.
Homnyckatorcs
3HAYUTENIbHBIC OINOKH,
MPOSIBISETCS
HEJOCTATOYHOCTh 3HAHUM,
0 psiy MOoKa3aTeyew,
oOyJatomuiics
WCIIBITHIBACT 3HAUUTEITHHBIC
3aTpyAHECHUS TIPH
ONEPUPOBAHUU 3HAHUSIMU
MIPH UX TIEPeHOCEe Ha HOBBIC
CUTyalIH.

OO0yuarormuiics
JEMOHCTPHUPYET
YaCTHYHOE
COOTBETCTBHE
CIIETyOIINX 3HAHUI:
OCHOBHBIE ATAIIbI
IPOEKTHPOBAHHSI
MAIHH H KOHCTPYKITHIA,
HO JIOMTYCKArOTCS
HE3HAYUTEIbHbIC
OIIHOKH, HETOYHOCTH,
3aTPYJIHEHUS IIPU
AHATTUTHICCKUX
oreparmsx.

OO6yuaromuiics
JEMOHCTPHPYET
MOJTHOE
COOTBETCTBHE
CIICAYIOIINX
3HAaHUI: OCHOBHBIE
JTaIlbI
POEKTUPOBAHUS
MallluH 1
KOHCTPYKIUH,
CBOOOJHO
orepupyeT
npruoOPETEHHBIMU
3HAHUSIMH.




yMeThb: OOyuarommuiics He OObyuaromuiics Oobyuaromuiics Oobyuaromuiics
KOHCTPYHpPOBAT | yMEET WU B JIEMOHCTPHPYET HEMOJHOE | IEMOHCTPUPYET JIEMOHCTPHPYET
b JIEMEHTBI HEJOCTATOYHOU COOTBETCTBHE CICAYIOIIUX | YACTUYHOEC HIOJTHOE
MaIliH | CTEIICHU YMEET: YMEHHH: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKIIMI C | KOHCTPYHPOBATh KOHCTPYHPOBATH JIEMEHTHI | CICIYIOIINX YMEHHH: CIIe Ty IOINX
y4eToM AIIEMEHTBI MAIIMH 1 MaIllMH ¥ KOHCTPYKIIHH ¢ KOHCTPYUPOBATh YMEHHUI:
obecnieyeHust KOHCTPYKITHH C y4eTOM 00eCTedeHUS 3JIEMEHTHI MallllH 1 KOHCTPYUPOBAThH
YCTOWYMBOCTH | y4eTOM OOeCTieueHHss | YCTOMYMBOCTH. KOHCTPYKIIMH C y4ETOM | 3JIEMEHTHI MalllH U
YCTOWYUBOCTH Jomyckarorcst obecrnieueHus KOHCTPYKIIHIA C
3HAYUTEIbHBIC OIIHOKH, YCTOHYMBOCTH. YMEHHS | yIETOM
HPOSIBISICTCS OCBOCHBI, HO obecrnieueHus
HEJOCTATOYHOCTh YMEHHUM, | TOMYCKarTCA YCTOWYUBOCTH.
0 psily MOKa3aTese, HE3HAYNTEIbHBIC CBob6oHO
oOy4aromuiics OLIMOKH, HETOYHOCTH, orepupyeT
UCTIBITHIBACT 3HAYUTEIIBHBIC | 3aTPyIHEHUS IPU IpUOOpPETEHHBIMU
3aTpyAHCHUSA ITPU AHAJIUTHYCCKUX YMCHHAMU,
OICeprUpOBaHNU YMCHUSIMU ornepanusx, rNEpeHoce IMPUMCHSICT UX B
IPU UX TIEPEHOCE HA HOBBIE | YMEHUI Ha HOBBIC, CHUTYaIHsIX
CUTyaluu. HECTaHAapPTHBIC MOBBIIIICHHOMN
CHUTYaIHH. CIIOYKHOCTH.
BJIAJIETh: OO0yyaromuiics He OO0yyaroiuiics BiIajaeeT OOyuaromutics OO0yuaromuiics B
METOJIaMH BJIaJICeT WU B METOJaMH pacdyera MallliH | YaCTUYHO BIJICET MIOJTHOM 00BeMe

pacdera MalluH
U KOHCTPYKIHUI
Ha
YCTOHYUBOCTH

HEJI0CTaTOYHOU
CTCIICHU BJIAJICET:
METOJAMH pacyeTa
MaIliH U
KOHCTPYKIIMI Ha
YCTOHYUBOCTD

Y KOHCTPYKILIUM Ha
YCTOHYHBOCTH B HETTOTHOM
o0Beme, OMyCKaIOTCs
3HAYUTENIbHBIC OINOKH,
MPOSIBISETCS
HEJ0CTaTOYHOCTh
BJIa/ICHUS] HABBIKAMH 10
pSy TIOKa3areneii,
OO0yyaroimuics
WCTIBITHIBAET 3HAYUTEIHHBIE
3aTpyJHEHUS MTPH
MIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaIIUsX.

MeTOJaMH pacuera
MAILUH U KOHCTPYKLIHIA
Ha YCTOWYUBOCTS,
HaBBIKH OCBOEHBI, HO
JIOTTyCKaIOTCs
HE3HAYNUTETbHbBIE
OIIMOKY, HETOYHOCTH,
3aTpyJHEHUS [IPU
AHAJIUTUYECKUX
olepanusx, epeHoce
YMEHHI Ha HOBBIE,
HECTaHJIapTHBIE
CUTYaLUH.

BIIaJIceT METOJIaMH
pacyeTa MallluH U
KOHCTPYKUUH Ha
YCTOHYUBOCTb,
CcBOOOIHO
MPUMEHSET
MOJTyICHHBIC
HaBBIKH B
CUTYaIHSIX
ITOBBIIIICHHOM
CIIO’KHOCTH.

OIINCAaHHUC:

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.
[TpomexxyTouHas arrectanus 00ydarmuxcs B GopMe dK3aMeHa MPOBOIUTCS

[ITkanbl OULEHUBAHUSA pE3yJIbTATOB NPOMEKYTOYHOM aTTECTallMM M UX

[0 pe3yJbTaTaM BBITIOJHEHHs] BCEX BHUJIOB YYEOHOH pabOTHI, MPEAYyCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOW AMCHUIUIMHE (MOJIYJIIO), MPU 3TOM YUUTHIBAIOTCS
pe3ysbTaThl TEKYLIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTENEHU JOCTHKEHUS OO0yUYalOIIMMUCS MIAHUPYEMBIX pe3yJbTaTOB OOYyYEHHS IO
JUCHUIUIMHE (MOAYJI0) TPOBOJUTCS TMPENojaBaTeieM, BEAYUIUM 3aHATUS I10
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IUCIUIUIMHE  (MOAYJII)  METOJOM  dSKchepTHOM  oueHku. [lo  utoram
POMEKYTOYHOM aTTecTallui MO JAMCHMIUIMHE (MOMYJIO) BBICTABJISETCS OILICHKA
«OTIIUYHOY, «XOPOIIO», «YyJIOBIETBOPUTEILHOY» WU «HEYIOBJICTBOPUTEILHOY.

K mpoMexyTroyHOW arrecTaiuy  JIOMYCKalTCSd  TOJBKO  CTYIEHTHI,
BBITIOJIHUBIIE BCE BHABI Y4eOHOH paboOThl, MTPETYCMOTPEHHBIE padoueit
NporpaMMOM IO  JHUCUUIUIMHE «YCTOMYMBOCTH MEXAHUYECKUX  CUCTEM»
(Yka3bIBaeTCs YTO BBIIOJIHIIIHN JIAOOpATOPHBIC PabOTHI)

Ikajaa oneHNBaHUA Onucanue

BrInonHeHsl BCE BHU/IBI y4eOHOM paboTHI,
MPETyCMOTPEHHBIE  y4eOHBIM  TuTaHoM.  CTymeHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHUH,
HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
OmTIHo omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMHV,
HaBBIKAMH, MPUMEHAECT UX B CUTyaLMSX IMOBBIIICHHOMN
cnoxkHoctd. Ilpu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHbBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS
MPU aHAJTUTUYECKUX ONEpalusiax, NEepeHOCe 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyalllH.

Brinonsens! BCE BU/JIBI y4eOHOM paboTHI,
MPEAyCMOTPEHHbIE  y4eOHBIM  MIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHWH,
HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
X omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
Opoto HaBBIKAMU, TIPUMEHAET UX B CUTYAIUAX IOBBIIICHHON
cinoxxHocTd. Ilpu 3TOM [OMycKaeT HE3HAYMTEIbHBIC
OIITNOKHU, HETOYHOCTH, 3aTpyAHEHUS npu
aHAJTUTUYECKUX ONepalusax, IMepeHoce 3HaHUM U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYallNH.

Boeimonsensl Bce  BHIBI  y4eOHOW  paboThI,
NpPEeayCMOTPEHHbIE  y4eOHbIM  TuIaHOM.  CTynaeHt
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUHM, HaBBIKOB NPHUBEIACHHBIM B  TalOJauIax
Y 10BJIIETBOPUTEIIBHO .

noKasarelield, onepupyeT NpuoOpPETEHHBIMU 3HAHUSIMU,
YMEHUSIMH, HaBBIKAMH, MPUMEHSIET MX B CHUTYyaIUsIX
NOBBILICHHONW  clOXHOCTU.  JlomyckaeT — OHIMOKH,

HCTOYHOCTH, 3aTPYAHCHUA IIpu AHAJIMTHYCCKUX
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orepanusax, MepeHoce 3HAHUM U yMEHUW Ha HOBBIE,
HECTaHJapTHbHIE CUTYAIINH.

He Bmmonnen oauH win Oojee BHIOB y4eOHOM
paboThl, TMPETYCMOTPEHHBIX  YYEOHBIM  TIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUM, YMEHUMN, HABBIKOB NMPUBEACHHBIM B TaOJIMIAX
Mokaszaresyied, JOMYyCKalTCs 3HAYMTEIbHBIC OIIHOKH,
HeynosneTBopurenbHO . N

MIPOSIBIIACTCS] OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 110
pany IoKa3aTeJeH, CTYJICHT HCIILITEIBACT
3HAUUTENIbHBIE  3aTPYAHEHUS MpPU  ONEPUPOBAHUU
3HAHUSAMHU U YMEHHUSIMU TNPU UX TEPEHOCE Ha HOBBIC

CUTYyalUU.

@DOHJIbI OIIEHOYHBIX CPEACTB NPEJICTABICHBI B MPWIOKEHUU 2 K paboueit
MpOTrpaMMme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JTUCHUIIIMHBI.
a) OCHOBHasl JINTepaTypa:
1. Boasmup, A. C. YcroitunBocTth neopmupyeMbix cucteM B 2 4. Yacts 1:
yaeOHOe ocobue s 6akanaBpuata u maructpatypsl / A. C. Bompmup. — 3-¢
u3a., crep. — Mocksa: M3narensctBo FOpaiit, 2019. — 526 ¢. — (bakanasp u
MarucTp. AKaJgeMHUYECKU Kypce).
URL: https://urait.ru/bcode/441117
2. Bonmsmup, A. C. YcroitunBocTh neopmupyeMbix cuctem B 2 4. YacTsb 2:
yaeOHoe ocobue aiis 6akanaBpuarta u maructpatypsl / A. C. Bonbmup. — 3-e
u3a., crep. — Mocksa: M3narensctBo FOpaiit, 2019. — 480 ¢. — (bakanasp u
MarucTp. AkageMUyecKuil Kypc).
URL: https://urait.ru/bcode/441237
0) 10MOJTHUTEIbHASI JIUTepaTypa:
1. Jlamncu b.b. C60opHuK 3a1a4 U ypaXHEHUN TI0 YCTOMYMBOCTH CTEPKHEBBIX
cucteM [Tekct]: yueb. mocobue /b. b. Jlamnicu, H. 1O. Tpsauuna, I1. A. Xazos, b.
b. Jlamricn; Huxxerop. roc. apXuTekTyp. - CTpouT. yH - T. - H. HoBropoa:
HHI'ACY, 2020. - 94 c.
URL: https://reader.lanbook.com/book/164859#3

B) IPOrpaMMHOe o0ecneyeHrne 1 MHTEPHET-PeCcypcChl:
HNHTepHET-pecypchl:  y4eOHO-METOIUYCCKUE MaTepHaIbl B AJICKTPOHHOM
BUJC, TNpeiacTaBieHHbie Ha cadte  lib.mospolytech.ru B pasmene
«DJEKTPOHHBIN KATAIIOT
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https://urait.ru/bcode/441117
https://urait.ru/bcode/441237
https://reader.lanbook.com/book/164859#3

8.Marepua/jibHO-TeXHHYECKOe o0ecnedeHne TUCHUILINHBI.
Aynutopust 1S JEKIMOHHBIX W MPAKTUYECKUX 3aHATHH: CTOJBI y4eOHBIE CO
CKaMbsSIMH, ayJUTOpHAs JOCKa, HACTEHHBIM MPOEKIMOHHBIM 3KpaH. Pabouee
MECTO MpernoaaBaTesi: CTOM, CTY.
JlabopaTopHasi ayAauTOpus: CTOJbI, CTYyJbs, MeJoOBas JOcka, ydeOHas
UCTIBITaTeNIbHAs MalllHA JJIsi IPOBEJICHUS UCIIBITAaHUI Ha pacTshKeHUe/CKaThe
u kpyuenne MU-40KY, komep mastHukoBbldi MK-300, yHuBEpcanbHBII
y4eOHBII KOMILUIEKC MO COMpPOTUBIEHUIO MaTepuanioB CM-1, yHHBepcalbHbIN
KOMIUJIEKC [IJIsi TpoBeAeHHs JabopatopHbix pador CM-2, nabGopaTopHBIM
komiuieke JIKCM-1K
JlaGopatopHasi ayAUTOpUS: CTOJBI, CTYJbsl, YHUBEPCAJIbHBIA KOMIUICKC IS
npoBeqieHusl jabopaTtopHbeiXx padboT CM-2, KOMIUIEKC [Jii JI€MOHCTpAIuu
MEXaHWYCCKUX U JeMI(UPYIONUX CBOWCTB IIACTHYHBIX MaTEPHAIIOB,
YCTPOMCTBO ISl HATJISIAHOM AeMOHCTpanuu nomsydectu marepuano WP600,
MaligHa JJI8 MCHBITAHWA Ha YCTaJoCTh, KOMIUIEKC JUIS IPOBEACHHS
JTa00paTOPHBIX PabOT MO KYpCy «YCTOMYMBOCTb MEXAHUUECKUX CHUCTEM).
PaGouee mecto npemnoaasarens: CTo, CTYJL.

9. MeTtoauyeckne peKOMeHIALMHU JJISI CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

3alayaMu CaMOCTOSATENbHON PabOTHI CTYACHTOB SIBIISIOTCS:

1. CucremaTuzanus W 3aKpEIUVICHHE TMOJYYEHHBIX TEOPETHUUECKUX 3HaHUU WU
MMPAKTUYECKUX YMEHHUN CTYJEHTOB;

VYriybsieHne U paclIMpeHne TEOPETUUECKON MOATOTOBKY;

@opMHUpPOBaHNE YMEHNUN HCTIOJIB30BATh CIIEUATIBHYIO JIUTEPATYPY;

Pa3BuTre mnO3HaBaTENbHBIX CIOCOOHOCTEW CTYIEHTOB, CaMOCTOSITEIIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH.

W3yyeHnne AUCIUIUIMHBI HEPA3pBIBHO CBSI3aHO C CAMOCTOATENIBHON paboToit
CTyIEHTOB C  PEKOMEHJIOBAHHBIMU  IPENOAABATEISAMM  JINTEPATYPHBIMHU
WCTOYHUKAMU U C MarepuaiaMi, MOJYyYEeHHBIMU Ha JICKIIMOHHBIX, MPAKTUYECKUX
3aHATUAX W JTabopaTopHbIX pabortax. Ilpu 3TOM CTyOEHT caMm IJIaHHPYET CBOIO
CaMOCTOSATENIbHYIO PadoTy, YTO co3/aeT OoJiee OJIarompusiTHyr0O OOCTaHOBKY U
ITOJIOKUTENIBHO CKa3bIBAETCS HA YCBOCHMM MaTepHuaa.

Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEPATYphl II€IeCO00pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, IIOJIOKEHHI W  OIpPEHECIEHUH,
TpeOYIOIINX 3alIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3/eioB IUCHUTLIUHBI.

[TpoyKTUBHOCTh pabOThI 3aBUCUT OT MPABUIILHOTO YepeAOBaHUS TpyAa U
orabixa. [loaToMy Kaxzaple yac WM JBa CIEAyeT AesiaTh nepepblB Ha 10 MUHYT.
Jlaxke mepexiIoYeHue ¢ OAHOTO0 BUJA YMCTBEHHOM pabOThl Ha APYrod MOXKET
CIIY’KATh AKTUBHBIM OTJBIXOM.

B whn
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Ocoboe MecTo ymaenseTcsi KOHCYJIBTUPOBAHHIO, KaK OIHOW u3 (opm
oOydeHHss © KOHTPOJS  CaMOCTOSITENIbHON  pabotel. KoHCynbTHpOBaHUE
npeanonaraeT ocoObIM 00pa3oM OpPraHM30BAaHHOE B3aUMOJICHCTBHE MEXIY
MIpErnoiaBaTesieM- KOHCYJIbTAaHTOM U CTYACHTaMH, HalpaBJICHHOE Ha pa3pelieHue
po0JIeM U BHECEHNE TTO3UTUBHBIX N3MEHECHUM B JIEATEILHOCTh CTYJCHTOB.

10.MeT0zmqec1me PEKOMEHIANUMN IJIA IIPpenoaaBaTe st

B3aumopeiicTBue mnpemnojaBarenss €O CTYJIEHTaMH MOXHO pa3/ieliuTh Ha
HECKOJIBKO COCTABJISIONIMX - JICKIMOHHBIC, MPaKTUYECKHEe U J1IabopaTOpHbIE
3aHATHSL M KOHCyJbTHUpoBaHue. [IpenomaBaTenb JOJDKEH MOCIEIOBATEIBHO
BBIUMTATh CTYACHTAM psAJ JIEKIUH, B XOJE KOTOPBIX CJEAYET COCPEAOTOYHTH
BHUMAHHME Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOIO0 TEOPETUYECKOro MaTepualna, a
TaK)K€ OPraHru30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHSATUN TaKUM 00pa3oM, 4TOObI
aKTUBU3HPOBATh MBIIIJICHHE CTYJEHTOB, CTHUMYJIHPOBaTh CaMOCTOSTEIHHOE
W3BJICUCHHEC WMH HEOOXOIUMOW WH(GOPMAIMK W3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHHUTETbHBIA aHaJN3 METOJOB pEIICHW, COMOCTaBICHUE MOMyYEeHHBIX
pe3ynbTaToB, POPMYITUPOBKY U apTyMEHTAIINIO COOCTBEHHBIX B3IJISI0OB HA MHOTHE
CHOpPHBIE MPOOJIEMBI.

[lepen 3aHATHSAME TIPENIOIABATEIIO HEOOXOANMMO:

- M3YYUTH pabodyIo mporpaMMy, eI U 3a1a4H TUCIUTUINHEI,

- YETKO MPEJICTABIATh ce0e, KaKue 3HAHWS, YMEHUS! U HaBBIKU JOJIKEH
MPUOOPECTH CTYJICHT;

- MO3HAKOMUTCS C BUJIaMU Y4€OHOM paOOThI;

- U3YYHUTH COJICPIKAHKUE PA3/ICTIOB TUCIIUILIUHBI.

B Xome INeKIMOHHOTO 3aHSTHsS TMpenojaBaTeNib JOJKEH Ha3BaTh TEMY,
yuyeOHbBIE BOIPOCHI, O3HAKOMHUTHb CTYACHTOB C T[I€PEYHEM OCHOBHOW U
JOTIOJTHUTEIHPHOM JINTEPATYPHI TIO TEME 3aHSITHSI.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMoOu
TeMbl B y4eOHOW IUCIMIUIMHE, PACKPHITh €€ MpaKkTU4deckoe 3HadeHue. Ecmm
YUTAETCS HE TepBast JCKIUs, TO HEOOXOJMMO YBsI3aTh €€ TeMY C MpeabIIyIIeH, He
HapyImIasi JOTHKK HM3JI0KEHHUS y4eOHOTro marepuana. JIeKuuio cienyer HauuHaTh,
TOJIEKO 4E€TKO 0003HAUMB €€ XapakTep, TEMY U KPYT Te€X BOIPOCOB, KOTOPHIC B €€
xo0j/ie OyAyT pacCMOTPEHBI.

B OCHOBHOW YacTu JIEKIIMU CIEAYyeT PacCKphIBaTh COJIEpKaHUE YUEOHBIX
BOIIPOCOB, AaKIEHTUPOBaTh BHUMAaHUE CTYJACHTOB HA OCHOBHBIX KaTETOPUSX,
SBJICHUSIX M TPOIECCaX, OCOOCHHOCTSAX WX MPOTEKaHMs. PacKphIBaTh CyIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOUYEK 3PEHHS M HAYYHBIX MOJXOJ0B K OOBSICHEHUIO TEX
WIN WHBIX SIBICHUW U mporeccoB. Creayer apryMeHTHPOBaHO OOOCHOBATh
COOCTBEHHYIO TO3MIMIO IO CHOPHBIM TEOpeTHdecKuM Bompocam. [IpuBoauTsh
IpUMEpHI. 3aaBaTh MO XOAY M3JI0KECHUS JEKIIMOHHOTO MaTepHalia pUTOPUICCKUE
BONPOCHI M CaMOMYy JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET aKTHBU3ALUU
MBICJTUTEIIEHOHN JIeSITeIbHOCTH CTYJEHTOB, ITOBHIIIICHUIO X BHUMaHHUS M MHTEpeca
K MaTrepuany JeKIUH, ee cojepkaHuto. lIpermomaBartens MODKEH PYKOBOIWUTH
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paboToOll  CTYAGHTOB IO KOHCIEKTUPOBAHHUIO  JIEKIIMOHHOIO  MaTrepuala,
NOIYEPKUBATh HEOOXOJAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHHI
M3y4a€MOU TEMBI.

B 3axmrounTensHON 4acTH JIEKIMH HEOOXOauMo chopMyIupoBaTh 00IIHe
BBIBOJIbI 110 TEME, PACKPBIBAIOIIUE COJIEP)KAHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nexuuu. OOBSABHUTH IJIAH OYEPEAHOTO CEMUHAPCKOr0 WK Ja0OPATOPHOTO 3aHATHSL.

JaTh KpaTKHE PEKOMEHJAIMU MO MOATOTOBKE CTYAEHTOB K CEMHUHApy WM
nabopaTopHoit pabore. OnpenenuTh MECTO W BpeMsI KOHCYJIBTAIIMHM CTYJICHTAM,
MOKENABIIMM BBICTYIIUTh HA CEMUHApe ¢ JOoKiajaMu U pedeparamu 1O
aKTyaJbHBIM BOIPOCAM OOCYKJ1aeMOM TEMBI.

[lenp mpakThueckux W JaO0OpPaTOPHBIX 3aHATUNA - 00ECIEeYUTh KOHTPOJIb
YCBOCGHHS Y4EOHOT0 Marepuasa CTyAeHTaMH, pacCUIMpeHne U yriyOieHue 3HaHUH,
MOJIYYCHHBIX UMHU Ha JICKIUSAX U B XOJI€ CAaMOCTOSITEIbHOU paboThl. [loBbIIeHHE
7 (PEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUTACTCS IOCPEACTBOM CO3JaHUs
TBOPYECKOM OOCTAaHOBKH, pacrlojlararolieil CTYJEHTOB K BBICKA3bIBAaHUIO
COOCTBEHHBIX B3IJISA0B U CYKACHHM 10 00CYKIa€MbIM BOIIPOCAM.

[Tocne kaxaoro JIEKIMOHHOIO, JAOOPATOPHOTO M MPAKTUYECKOrO 3aHSATHUS
CAeJIaTb COOTBETCTBYIOLIYIO 3alKCh B KypHAJlax y4yeTa IMOCEIIAeMOCTH 3aHSATUI
CTyJICHTaMHU, BBISICHUTH Y CTapOCT YYEOHBIX TpPYINN MPUYHUHBI OTCYTCTBUS
CTyICHTOB Ha 3aHATUsAX. IIpoBoauTh TpynmoBble UM HUHAWUBUYaTbHBIC
KOHCYJIbTAIIMM CTYACHTOB IO BOIIPOCAM, BO3HHMKAIOIIMM Yy CTYJEHTOB B XOJE UX
MOJATOTOBKY K TEKYIIEH U MPOMEKYTOYHOU aTTECTAIMH M0 Y4eOHON NUCIUILUINHE,
PEKOMEHIOBATh B MOMOIIb YYEOHBIC U JPYTHe MaTEpHAIIbl, a TAKXKE CIPABOYHYIO
JUTEPATYPY.

OK3aMeH WM 3a4eT 0 JUCUUIUIMHE MPOBOAMUTCS B (POpME MHUCHMEHHOTO,
pK3aMeHa C TOCJICAYIONIeH MHAMBUAYaIbHOM Oecemoil co CTyJ€HTOM Ha OCHOBE
BOIPOCOB, CHOPMYTUPOBAHHBIX B 3a4ETHBIX WJIM JK3aMEHAIMOHHBIX Omierax. B
OWJIeT BHOCHUTCS IBA TEOPETUYECKHUX U OJUH MPAKTUYECKUM BOMPOC U3 PA3TUYHBIX
pa3zesoB IUCUUILIMHBI 711 O0Jee MOJHOM MPOBEPKU 3HAHHUM cTyAeHTOB. OleHKa
BBICTABJISIETCS MpernoAaBaTeleM W 0O0bsBisSeTcs mocie oTBera. [Ipenonasatenb
NPUHUMAIOIIMKA HSK3aMEH JIMYHO HECeT OTBETCTBEHHOCTh 3a MPaBHIbHOCTh
BBICTaBJICHUS OIICHKHU.
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15.03.03 «IIpuxkiaagnasi MEXaHUKA»

[Ipunoxenue 1.

CTpyKTypa U coep:kaHue TUCHHUIIMHBI «Y CTOYMBOCTH MEXAHMYECKUX CHCTEM)) M0 HAMPABJIEHHIO OATOTOBKHU

(0axkanasp)
o < Buasl yueoHoi padorsl, ®opm
5 g B BKJIIOYasi CAMOCTOSATEIbHYIO Buabl camocTosiTeIbHON padoThl bl
Paznen g % § padoTy CTyEeHTOB, CTY/IeHTOB arrect
N S| =8 H TPYAOEMKOCTh B Yacax anuu
J | II/C | Jlab | CPC | KCP | K.P. | K.IIL. | PI'P | Pegepar | K/p | O | 3
CenbMmoii cemecTp

BBenenue B ycTOMYMBOCTD
1.1 | MEXaHHYECKHX CHCTEM. 7 1- 5 5

YcToliuuBble U HEYCTOMUNBbIE

COCTOSIHMS] PABHOBECHSI

AHanu3 HEIMHEWHOT O MTOBEACHUS
19 IIPOCTENIINX MeXaHU1ECKHX 7 1- 9 5

CUCTEMBI IpU JeHCTBUU

BEPTUKAJILHON CHJIBI.

HccnenoBanue npeenbHbIX TOYEK

Ha OCHOBE aHAJIN3a MIOBEIECHUS ABYX
1.3 | mapHUPHO COETMHEHHBIX CTEPKHEH 7 1-2 2 2

C TOPU30HTAIBHOU NPYKUHOU IIPU

JeiicTBUY OOKOBOW CHIIBI

Touku Oudypkauu, npeaeabHbe

TOYKH U KPUTUYECKUE HATPY3KH.
1.4 | OgHOpOAHbIE TMHEAPU30BAHHBIE 7 | 34 2 2

YpaBHEHHUSI paBHOBECHSI YIIPYTHX

CHCTEM.
1.5 | IloBenenue HEITUMHENHBIX CUCTEM 7 3-4 2 2 +
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MIPU HArpy3Ke U pasrpy3Ke.
Omnpenenenue Touek OUypKaImm,
MPEACIbHBIX TOYEK U KPUTHUECKHUX
Harpy3oK.

Brimaua 3amanuit gisg PI'P Nel

1.6

AHanu3 NOBEIEHUS CUCTEMBI C
Ha4YaJIbHBIMM F€OMETPUYECKUMHU
HECOBEPILEHCTBAMU, COCTOSIIEN U3
CTEPXKHS C YIPYT'MM IIAPHUPOM, IIPH
JEVCTBUH BEPTUKAIBHON CUJIBI

1.7

DHepreTU4ecKuil KpuTepui
Ou(ypKaIMOHHON TIOTEPH
YCTOWYHBOCTH.

VY CTOWYUBOCTD YIPYTUX CUCTEM IIPU
KOMOMHHPOBAHHOM Harpy>KeHUU

5-6

1.8

[TpuOnMKeHHBIE ¥ YUCIICHHBIC
METO/IbI OIIPEIETICHNS] COOCTBEHHBIX
3HAYEHUI KpaeBbIxX 3a1a4. Pacuer
CUCTEM C HA4aJIbHBIMU
OTKJIOHCHHUSIMU

5-6

1.9

AHanus NoBeIEHUS CUCTEMBI C
HavyaJlbHbIMU I€OMETPUYECKUMU
HECOBEPILIECHCTBAMU, COCTOSIIEH U3
CTEPKHSI C TOPU30HTAIIBHO
[IPUCOECIUHEHHOU NIPYKUHOU, IIPU
JICCTBUH BEPTUKAIBHOU CHJIBI

1.8

OHepreTu4ecKuil METO/1 peIeHUs
3a/1a4 yCTOMYUBOCTH YIIPYTHUX
CUCTEM C paCIpPEECIICHHBIMU
napamerpamu. O OCTaHOBKE 3a/1a4
YCTOWYHUBOCTU TOHKOCTEHHBIX
CUCTEM.

7-8

1.9

Cucremsl ¢ JABYMsI CTCTICHAMU

7-8
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CBOOO/IEI.
Brimaua 3amanui
g PI'P Ne2

1.10

HccnenoBanue ycTOMUMBOCTH
JIBYX3BEHHOW CTEP>KHEBON CUCTEMBI
C YIIPYTUMH HIAPHUPAMU TIPU
KOMOMHHPOBAHHOM Harpy>KeHuu
JIBYMSI CUJIaMU

7-8

1.11

Metob! IpUOAMKEHHOTO peIIeHUs
3a/1a4y ONPEJEICHUS CTAMOHAPHBIX
3Ha4eHUH (PYHKLNOHAJIOB.

Y eTON4MBOCTD NPSIMOJIMHEHHBIX
CTEPIKHEH.

9-10

1.12

HccnenoBanue ycTOM4MBOCTH
TPEX3BEHHOW CTEP>KHEBOM CUCTEMBI
C YIPYTUMH HIapHUPAMU

9-10

1.13

Hccnenosanue ycToM4MBOCTH
JIBYX3BEHHOW CTEPKHEBON CHCTEMBI
C YIPYTMMH LIAPHUPAMU [IPU
KOMOWHHUPOBAHHOM Harpy>KeHUH
JIBYMsI CUJIaMH

9-10

1.14

3aKpUTHYECKOE TTOBEACHUE
CTEpKHEN.

Y CcTOWUHUBOCTh CTEPKHEN 32
npeesiaMi YIPYroCTH.

12

1.15

HccnepoBanue ycTON4MBOCTH
TPEX3BEHHON CTEPIKHEBOM CHCTEMBI
C YIPYTUMH NIapHUPaMU

11-
12

1.16

AHanu3 yCTOMYHNBOCTH TPEX3BEHHON
CUCTEMBI C YIIPYTUMU LIaPHUPAMHU
TP CJIIOKHOM HarpyKeHUH

11-
12

1.17

Y CTONYMBOCTh KPUBOJIMHEMHBIX
CTEpIKHEH.

14
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VY cTOMYUBOCTD IIACTHH.

BrrunciieHne KpUTHUECKOW HArpy3Ku

118 | KaTOTO CTEPXKHS € WIAPHHPHBIM 13-
onupaHueMm metoaoMm Penes-Putna. 14
Brinaua 3amanuit moisg PI'P Ne3
AHanu3 ycTOMYNBOCTH TPEX3BEHHOM 13-

1.19 | cucreMsl C yIpyruMH MapHUPaMHu 14
IIPU CIIO)KHOM HarpyXKeHUH
Y cTOWYNBOCTD 000I0YEK. 15-

1.20 | OcHOBHBIE TIOHSTHS TEOPHH 16
YCTONYMBOCTH JIBHKEHUS
DopMyITbI KPUTHIECKIX
HaAMpPsHKEHUN I TOHKUX TUTACTHH.

BrnusiHue ycnoBuii 3aKperuieHus Ha
15-

1.21 | koadurueHTsI 16

MPONIOPIIMOHATILHOCTH.

@opMBI IOTEPU YCTOWYUBOCTU

TOHKHX 000JI04YeK

Brruncnenmne KpuTH4eCKo Harpy3Kku 15-

1.22 | anst cTepikHS JIMHEHHO-TIEPEMEHHOTO 16
CeUCHHMS
HccnenoBanue ycTOMUMBOCTH

1923 MEPUOINYECKUX TBUKECHUM. 17-
YuncaeHHbIe METOIBI HCCIIEIOBAHUS 18
YCTOWYMBOCTH JIBUKEHUS CUCTEM.

OcobeHHOCTH 33/1a4 YCTOHYHNBOCTH

1.24 nBrokeHud. Teopemsl JIsmyHOBa 0 17-
IIPU3HAKaxX HEYCTONYMBOCTHU 18
JIBUKCHHSL.

Brruncnenmne KpuTHYECKOW Harpy3KH 17-

1.25 | anst crepikHS JIMHEHHO-TIEPEeMEHHOTO 18
CeUCHHS

Dopma ammecmayuu 19-

18




21

Bcero yacoB no quciuninHe
B CE€JIbMOM CEMECTpe

18

18

18

54
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[Tpunoxxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCUIMCKOM ®EJEPAITAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXK/IEHWE BBICHIEI'O OBPA3SOBAHIA

«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;

Kadenpa: JuHamuka, MpOYHOCTh MAIIMH U COMPOTHBIICHUE MaTEpUAIOB

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«YCTOHMYHUBOCTh MEXaHHYECKHUX CUCTEM)

CocTaBuTEIIb: K.T.H. Ocunos H.JI.

Mockaa, 2020 ron
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MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUH

Tabnuua 1

YceToHYHBOCTh MEXAaHNYECKHX CHCTEM

DI'OC BO 15.03.03 «IIpukjiagHas MeXaHMKA

B miporiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE

MallluH

KOMITeTeHIIMH.
KOMIIETEHLIMHN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma
(opMupoBaHHUA | OLIEHOYHOI'O

HHIEKC (¢popmyupoBka KOMIIeTeHIH cpeacrsa
IIK-3 |rOTOBHOCTBIO BBIIOJHATh HAYYHO-  |3HATH: JIEKLIUA,

MCCIIEI0BATENbCKUE PAOOTHI U ® OCHOBHBIE METOJBI PACUETOB HA YCTOMYNBOCTh KOHCTPYKIIMI | CAMOCTOSITE/IbHAS

pelars Hay4YHO-TEXHUYECKUE 1 MEXAHUYECKUX CUCTEM pabora,

3aJa4u B 00JIACTHU MPUKIIAJTHOM yMeThb: CEMUHAPCKUeE

MCXaHHUKH Ha OCHOBC )IOCTI/I)KGHI/Iﬁ ® IIPOBOJUTH pacyeThl 3JIECMCHTOB KQHCprK]_(Hf/'I 3aHATHA,

TEXHUKU ¥ TEXHOJIOTUH, AHAITUTUYECKHUM U BBIYUCIUTEIPHBIMHA METOIAMHU Ha60paT0pHBIe

KIIACCHYCCKHUX U TCXHUYCCKUX BJIAJ€Th: pa60TBI

TEOPHii i METOJI0B, (PU3HKO- ® HAaBBIKAMU KOHCTPYUPOBAHHUS THUIIOBBIX Y3JIOB MAaIllUH U

MEXaHUYECKUX, MATEMAaTUYECKUX U 3JIEMEHTOB KOHCTPYKIIHiA

KOMITBIOTEPHBIX MOJIEIIEH,

00J1a/1a1011IMX BBICOKOI CTENEHBIO

aJIeKBaTHOCTH pealbHbIM

IporeccaM, MallinHaM U

KOHCTPYKIUSIM
IK-12 |TOTOBHOCTBIO y4acTBOBATh B 3HATH: TIEKIIHS,

HPOCKTUPOBaHNH MAIlIMH U ® OCHOBHBIE JTAlbl IPOEKTUPOBAHKS MAIIMH U KOHCTPYKIMKA | CAMOCTOATENbHAsA

KOHCTPYKIMH C LENBI0 00ECIICYEHHS | yMeTh: pabora,

UX MPOYHOCTH, YCTONYUBOCTH, ® KOHCTPYMPOBATh 3JIEMEHTHI MAllIMH U KOHCTPYKIHUH C ydeToM | CCMUHAPCKHE

JOJITOBECYHOCTHU U 6630HaCHOCTI/I, o0ecIieuyeHus YCTOﬁqHBOCTH 3aHATHA,

obecreyeHns HaIeKHOCTH U BJIA/IEThD: nabopaTtopHbIe

M3HOCOCTOMKOCTH y3JIOB H JIeTalICH e METOaMHM pacueTa MALIMH U KOHCTPYKIHIT Ha YCTORYHBOCTE | PAOOTHI




Ipunoocenue 2
K paboueii npocpamme

Hepeqem, OICHOYHBIX CPEACTB IO TUCIHUIIINHE Ycemoiiuueocmov mexanuueckux cucmem

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOYHOTO CPEICTBA B
OoC cpencTBa CpeacTBa dOC
CpeAcTBO TPOBEPKHM YMEHUH NPUMEHSTH
PacuerHo- MMOJTydCHHBIC 3HAHUA o 3apaHee KoMriutexT 3amanuii mist
1 |rpaduueckas paboTa OIpEIEICHHON METOAMKE [UISl PEIleHUs BBITIOJTHEHUS PaCYeTHO-
(PI'P) 3a7a4  WIM 3QJaHUH 1[0 MOIYJII0 WIH rpadguyeckoit paboThI
TACIIUILIMHE B IIEJIOM.
CpelIcTBO KOHTPOJISI, OpPraHU30BaHHOE Kak
crieniMajbHasg ~— Oecela  IEJarorM4ecKoro
VerHblii onpoc  [pab0oTHMKAa ¢ 00ydarolMMCs Ha  TEMBI, Bomnpocsr o
2 cobeceoBaHre, [CBA3aHHBIE C M3y4aeMOW AMCIHUIUIMHOW, U TeMaM/paziesiaM
(YO) [pacCUMTAaHHOE Ha BBIICHEHWE 00beMa 3HAHUI JACIHAIIIHHEI

00YYaIOLIErocs 10 ONPEISICHHOMY pa3Jieiy,

TCEMC, npo6neMe u T.II.
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[Tpunoxenue 2.

@OHABI  OLEHOYHBIX  CPEACTB 1O  JAUCHUIUIMHE «Y CTOUYUBOCTH

MCXaHUYCCKUX CUCTCM» 110 HAIIPABJICHHIO.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA

MUHUCTEPCTBO OBPA3OBAHUS 1 HAVKU POCCUMCKON OEJEPALININ
OEINEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIP)KETHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIMTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)

®axynerer TPAHCIIOPTHBIU, kadenpa «AnHamuKa, TpOIHOCTH MAIIINH U CONPOTHUBICHAE MaTEPHUAIOBY
JucnumirHa «Y CTOMYMBOCT MEXaHMUECKHUX CHCTEM»
Hnst 15.03.03 «IIpuknagHast MEXaHUKa»

3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. YeroituuBble ¥ HEYCTOWYMBBIE COCTOSTHUSI PABHOBECHS.

2. ®opMBI TOTEPU YCTOWIMBOCTH TOHKHX 000JIOUEK.

3. 3agaua.

VYTBepIKIeHO Ha 3aceaHnuH Kadeaphl « » 2020 ., mpoToxom Ne

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

Tpebyercs: MpoBECTH HCCIENOBAHUE IIPEEIBHBIX TOYEK HA OCHOBE aHAJIM3a
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 noasema crepxkusa 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. Brruncnnth BEpXHIO U HUKHIOK KPUTHYECKUE HArPY3KH.

4 Haiitu 065acti yCTOWYMBOCTH ¥ HEYCTOMYUBOCTH.

5. HUccnenoBath yCTOWYHMBOCTH CHUCTEMBI B BEPXHEM UM HUXKHEU

KPUTHYCCKHUX TOYKAX.

IIpuMep BONPOCOB ISl 3aLIUTHI JIA00OPATOPHOH padoThI:

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

2. B dem 3akirouaeTcst MpUHITUI pabOThI TEH30pe3rucTopa?

3. Kak B mabopaTopHoOii paboTe UMUTUPOBAIIUCH YCIOBUS 3aKPETUICHUS ?

4. Kakue npuOopbl UCIOIB30BAKUCH B TaOOpaTopHOI padboTte?

5. Kak TeopeTH4ecKrn OMNpeAeIuTh KPUTHUYECKYIO CHITy JUIS CTEpPIXKHS
CKUMAEMOT0 TTPOAO0JIbHON CUIION?
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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 noJyiokeHre 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. YUto Takoe JIMHEapU30BAHHBIC YPABHEHUS?

11. Kak moiny4uTh OJHOPOAHBIC JINHEAPU3OBAHHBIC YPABHEHUA?

12. B 4yeM 3aKirO4aeTCs DHEPreTUYECKHM IOAXOJ K OIPEIEICHUI0
KPUTUYECKUX HArpy30K?

13. Yro Takoe rpaHuna yCTOMYMBOCTH?

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

15. Kakne OCHOBHBIE JONMYIIECHHS NPUHUMAIOTCA IIPU PELIICHUM 33134
YCTONYUBOCTH?

16. B yem 3axkmrouaercst metoxn Penes-Purna?

17. B uem 3akntouaerca meton ['anepkuna?

18. B yem 0OCOOECHHOCTH TIOBEIEHUS CTEP)KHEH NpU 3aKPUTUYECKOM
Harpy>KeHuu?

19. Yto Takoe ruOKOCTh CTEP>KHA?

20. Yro Takoe npuBeeHHbII Motyb Kapmana?
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