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1 eau u 3aga4y TUCHUILIMHBI

1.1 Ieap TUCHUNIHHBI

[enbro u3yyeHus: AMCUUIUINHBL « CTPOUTENbHAS MEXaHUKA MAIIMHY SBJISETCS:

— (dopMupoBaHue 3HaHHWI B 00JacTU TEOpUH JAePOPMHUPOBAHUS CTEPIKHEH,
IUIACTUH, 000JI0YeK, B OO0JIACTH METOJIOB pacuera HampsiKeHHO-Ae()OpPMUPOBAHHOTO
cocrostaus (HZC) crepkHel, macTHH, 000JOYEK, a TakKe B 00JIACTU YHMCIECHHBIX
METOJ0B HHKeHepHoro aHamuza HJIC KOHCTpyKumMii MamlivH, MpeacTaBIsieMbIX
CTEP>KHEBBIMHU, IIJIACTUHYATHIMH, 000JI0UEYHBIMHU PACUETHBIMU MOJCTISIMH;

- TIOJITOTOBKA CTYACHTOB K JIEATEILHOCTH B COOTBETCTBUU C KBaTU(UKAIIMOHHON
XapaKTepUCTHKOMN criennanucta mo crnenuaibHoctu 23.05.01 «Hazemubie TpancnopTHO-
TEXHOJOTHYECKHE CpencTBa» (ypOBEHb crenuanurera), npoduib: «KommbeiorepHoe
MOJIETTUPOBAHUE TPAHCTIOPTHBIX CPEICTBY.

1.2 3agaun AUMCHUILINHBI

3agauyaMu AUCHUILUIMHBI «CTpOUTEbHASI MEXAHUKA MAIIUHY SBJISIOTCS:

- O3HAKOMJICHHE CTYJICHTOB C TEOPETHMUYECKHMH BOMPOCAMHU pacueTa CTEP:KHEM,
IJIACTHH, 0005104€eK (rumorezamu nedhopMupoBaHus, OCHOBHBIMH
mudepeHINAIBHBIMU ~ YPABHEHUSAMHU, TPAHUYHBIMU YCJIOBUAMH U  PEIICHUSMHU
TUIOBBIX 3a7a4).

- 3HAKOMCTBO CTYJEHTOB C YMCIICHHBIMHA METOJaMU MHXeHepHoro aHanuza HI(C
KOHCTPYKIIUI MalllvH, MPEACTaBIIIEMbIX CTEP>KHEBBIMU, IUIACTHHYATHIMH,
000JIOYCYHBIMU  PACUYETHBIMU MOJICTSIMH, 3HAKOMCTBO C METOJOM KOHEYHBIX
3JICMCHTOB.

- (hOpMHUPOBAHUE Y CTYJICHTOB HaBBIKOB MPUMEHEHHUS Ha MPAKTUKE COBPEMEHHBIX
YUCJICHHBIX METOJIOB JJI PEIICHUs] NMPUKIATHBIX 3a4ad CTPOUTEIBHOM MEXaHUKHU B
00J1aCTH MAITMHOCTPOCHHUSI.

2 MecTO IUCHUILTAHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeJbHbIX MPOrpaMM

Nucnummba «CTpouTeNbHAsS MEXaHHKA MAIIUH» OTHOCHTCSA K IUCIMILIHHAM
crenuanu3anud  0a30BOH  4YacTH  MPO(EeCCHOHATBHOTO  IHMKJIA  OCHOBHBIX
obpaszoBatenbHbix mporpaMMm  (OOII) mo wHampaeienuto mnoarotoku 23.05.01
«Ha3zeMHbIe TpPaHCIIOPTHO-TEXHOJOTHYECKHUE CPEACTBa» (YpOBEHb CICIIMATUTETA),
npo¢uib: «KOMITbIOTEpHOE MOICTMPOBAHUE TPAHCITOPTHBIX CPEICTBY.

[TpenirecTByONMMH  KypcamMH, Ha  KOTOPBIX  OasMpyeTcss  JTUCIHILIMHA
«CTpouTeNbHas MEXaHHKa MAITMH» SIBJISIOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHUECKUI aHAIH3);

- (pusuka;

- CONPOTHUBJICHUE MATEPHAJIOB,;

- IPUKJIAJIHbIE METOBI PACYETOB HA IIPOYHOCTH;

- TEOPHSI YIIPYTOCTH;

- YHUCJIEHHBIE METOIBL;

- ZIeTajI¥ MAIlIMH U OCHOBBI KOHCTPYHPOBaHUSI.

3 Komnerenuuu oOyuamwiuierocsi, ¢gopmMupyembie B pe3yJjbTarTe OCBOEHHS
AUCIHUNIMHBI



B pesynbTaTe 0CBOCHMS TUCHUIUIMHBI CTYJIEHT JOJDKEH 00J1aaTh CIASAYIOIIUMU

npodeccuonansubiMu (I1K) komnerenuusamu: (OITK-2, OIIK-5):

B pe3yabTare ocBOeHUs

MHCTPYMEHTapUH
dhopmanuzanuu
WH)XEHEPHBIX, HAyYHO-
TEXHUUYECKUX 3ajad,
UCMOJIb30BATh MPUKIIAHOE
MIPOrpaMMHOE
obecrieyeHue npu pacuere,
MOJIETUPOBAHUU U
MIPOEKTUPOBAHUU
TEXHUYECKUX OOBEKTOB U
TEXHOJIOTUYECKHUX
IIPOLIECCOB.

o0pa3oBaTe/IbHOM
Kon S—— Ilepeyenb mIaHMpyeMbIX Pe3yJbTATOB
KOMIIeTeHINH . 00y4eHMsl 10 JUCHUIJINHE
00y4aIOIIHICA 10JIKEeH
o0saaaTh
OIIK-2 CnocobeH pemaTth 3HATh:
npodeCcCuOHATBHBIC ® TEOPETHUYECKHE BONPOCHI pacuera
3aJ1a4d C UCIOJIb30BaHUEM KOHCTPYKIIUU C UCTOJIb30BAHUEM
METO/JIOB, CIIOCO0OB U MOJIEJTIEN CTEPIKHEN, TIITACTUH,
CPEACTB MOJy4YECHUS, 000J104€K.
XpaHEHHS U TIepepadOTKH yMeThb:
UH(pOpMALIUH; e  CaMOCTOSATEIBHO COCTaBIISATh
HUCTIOJIb30BATh pacyeTHbIe CXEMbl KOHCTPYKTHBHBIX
UH(OOPMALMOHHBIE U 3JIEMEHTOB MAIlINH C UCHOJIH30BaHUEM
U (POBBIC TEXHOJIOIUH B MoJIeIei CTEp)KHEMH, IJIaCTHH,
npodeccnoHaTEHOM 000JI0YEK;
ACATCIIBHOCTH; ® IIPOBOAUTH PACYEThl KOHCTPYKTUBHBIX
3JIEMEHTOB MAIlIUH C MUCIIOJIb30BaHUEM
MoeIIeH CTEpKHEH, IUIACTHH,
000J10YCK.
BJIA/IETh:
® METOAAMHU CTPOUTEIbHON MEXAHUKHU
IIPUMEHUTENBHO K 3JIEMEHTAM
MAIIMHOCTPOUTENBHBIX KOHCTPYKIIMHA
OIIK-5 CniocobeH npuMeHsITh 3HATD:

® BBHIUNCIUTEIBHBIC AITOPUTMBI,

IpUMEHsIEMbIE B COBPEMEHHOM
MIPOrpaMMHOM 00€CTIEUeHUH TSI
peleHNs IPUKIIAJIHBIX 3a/1a4 aHAJIN3a
HaIpsHKEHHO J1e(hOopMHPOBAaHHOTO
COCTOSIHUSI KOHCTPYKLUH
TPaHCIIOPTHO-TEXHOJIOTUIECKUX
CPEZACTB U U3 TEXHOJIOTUYECKOTO
o0opyoBaHuUs.

yMeTh:

® UCMOJb30BAaTh COBPEMEHHOE

MporpaMMHOE oOecTieueHue st
PacyeTHOTO aHaAJIN3a HAPSKEHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS
JieTanel ¥ y3J10B TPaHCIOPTHO-
TEXHOJIOTUYIECKUX CPEICTB U UX
TEXHOJIOTUYECKOT0 000pyI0BaHHUS .

BJIA/I€Th:




® HaBBIKAMU HCIIOJIb30BaHMSI OJTHOM U3
COBPEMEHHBIX BBIYMCIUTEIBHBIX
IPOTpPaMM, peaIn3yIOIe METO/
KOHEUYHBIX 3JIEMEHTOB, JJISl pacueTa
HAIPSHKEHHO Je(OPMHPOBAHHOTO
COCTOSIHMS I€TAJICH U y3JI0B
TPaHCIOPTHO-TEXHOJIOTUICCKUX
CPEACTB U X TEXHOJIOTMYECKOTO
000pyI0BaHUS .

4 CTpyKTYypa ¥ colep:KaHue TUCIUNIUHBI

JucuunnuHa yntaerca Ha 3 U 4 kypcax B 5 — 8 ceMecTpax. O0mias TpyA0€MKOCTb
JAUCIMILTUHBI cocTapmsieT 13 3a4eTHBIX eluHull, T.e. 468 akageMHueckux daca (U3 HUX
234 gaca — caMoCTOsITeNbHAs paboTa CTYJICHTOR).

Bup yueOHoit padoTel | Bceero yacos Yacos B cemecTpe
5 6 7 8
OO6mast TPy 10€MKOCTh 468 144 108 108 108
(133.e.) (43.c) (43e) | (23.e) (33.e)
AyaUTOpHBIE 3aHATUS 234 72 72 36 54
(Bcero)
B Tom uucne
JIEKIIAHN 36 18 18 - -
[IpakTHueckne 3aHATHS o4 18 18 18 -
JlaGopaTopHbIe 3aHATUS 72 36 36 18 54
CamocTosiTenbHas 234 72 72 36 54
paboTa CTy/IeHTa
Kypcosas pabota - - - - -
KypcoBoii mpoekr K.IL - - - K.II.
Bun nmpomexxyrouHon 3auet 3auet 3auer | DK3aMeH
aTTeCTaIH

CtpykTypa U coaepKaHue TUCHUIUIMHBI «CTpouTenbHass MEXaHUKa MalluH» 0

CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.
Copnepxanue pa3aeioB IMCHUIINHBI.

Tema 1. Beegenue.

enu u 3agaun Kypca. OCHOBHBIC THIBI HECYIIUX KOHCTPYKIIUHA MOOUIIBHBIX
MallvH (aBTOMOOWJICH M TPaKTOPOB) M BUJBI pacueTHhIX cxeM. Kiaccudukaims 3amad
CTPOUTENILHOM MeXaHuKH. JlepopMUpOBaHHOE COCTOSIHME CHCTEeMbl. HampspkeHHoe
cocTosiHue cucteMbl. CBsi3b MEXIY HamNpsDKEHUsSMH U jAehopmanusMu. YpaBHEHUS
paBHOBecus. ['panmunble ycnoBus. llocTaHoBKa 3amad CTPOUTENBHOM MEXAHUKM.
OneHka MPOYHOCTH U KECTKOCTU KOHCTPYKIIUH.



Tema 2. Pacuer MHorompoJieTHbIX Oajsiok. M3rud 0ajiok, Jjekamux Ha
ynpyrom ocHoBanum. [lonsatue o kpaeBom 3¢pdexre. Unciaenubie MeToabI pacuera
0aJsiok Ha DBM.

MHoOronpoJjeTHple CTATUYECKU HEONpeAeaIuMble OaTKK. MeTo CHil ISl peleHus
3aJja4yl MHOTOIPOJIETHBIX Oanok. bamku Ha ympyrom ocHoBanuu. BbIBoj ypaBHeHUM
u3ruba Oanku Ha ynpyroM ocHoBaHMH. KpaeBble yCIOBHSI M YCIOBHUS CTBIKOBKH
y4acTkoB. M3rub Oallok MNOCTOSHHOHN >XeCcTKOCTH. IlocTpoeHne 4YacTHBIX pEelIeHUN
ypaBHeHU# nporuda. Meroxa pacuera "mmHHBIX" Oanok. [Tonsatue o kpaeBom 3¢ dekTe.
Pacuer 6asiok nepeMeHHOM KECTKOCTH Ha YIIPYTOM OCHOBaHUHU.

Tema 3. Pacuer cTep:KHeBBIX CHCTEM MeTOJOM mNepeMenieHnuii. Metoa
KOHEYHBIX 3JIECMEHTOB MPUMEHHUTEJIbHO K CTePKHEBBIM 1 0AJI0YHBIM CHCTEMAM.

Meton nepemenieHuid. OCHOBHBIE HJEHM METOJAa IEPEMENICHUN Ha IpUMEpPE
pacuera CTEpP)KHEBBIX CHCTEM, palOTaloImMMX Ha pacTsHKeHUEe-ckathe. Matpuiibl
KECTKOCTH M TMOJaTIuBOCTU. JIoKanmpHble W Trio0abHbIE KoOopAuHATHL. DopMyibl
peoOpa3oBaHKsl BEKTOPOB U MaTpuil. PacdeT IIOCKUX paM METOJIOM IEepEeMEIICHUI.
Martpuiia >KeCTKOCTH CTEpKHSI IPU COBMECTHOM ydeTe jedopmanuii u3rudba u
pacTsbkeHusl. MaTpuila KeCTKOCTH M BEKTOpP Y3JIOBBIX CHJI MPOCTPAHCTBEHHOTO
cTepkHeBoro anemMeHTa. OcHoBHbIe nonoxenus MKD B opme MeTona nepemenieHui.
Pacder mpoCTpaHCTBEHHBIX CTEP>KHEBBIX CHCTEM METOJIOM KOHEUHBIX 3JIEMEHTOB Ha
OBM. bano4yHbIii KOHEYHBIN DJIEMEHT.

Tema 4. U3rud m KpydeHHe TOHKOCTEHHBIX crTepxkHeil. CeKkTopuajibHbIe
XapaKTePUCTHKH NONEePEYHbIX CeYeHUi, HeHTP u3ruoa.

OCHOBHBIE THUIIOTE3BI U JOMYLIEHUSI TEOPUH TOHKOCTEHHBIX CTepxHEN Bilacoa-
YmMmanckoro. OcobeHHoctd jAedopMani TOHKOCTEHHBIX cTepxkHed. (CBoOoHOE
KpyY€HUE TOHKOCTEHHBIX CTEep>KHEH OTKpbIToro mnpoduisi. CTECHEHHOE KpydeHue
TOHKOCTEHHBIX CTEp)KHEH OTKpbIToro mnpoduid. OnpeneiaeHue CeKTOPHaIbHBIX
XapakTepucTuk mnpoduned. JlemnmaHanMyM —TOMEPEYHOTO  cedyeHus. buMOMeEHT.
OnpeneneHue MOJOXKEHUS LEHTpa KpydeHus (u3ruda). OmnpenesneHrue HOPMAIbHBIX U
KacaTelIbHbIX  HANpsOKEHWH  CTECHEHHOTro  KpydeHus. BwiBon W pelieHue
muddepeHunanbHOr0  YpaBHEHHMsSI CTECHEHHOro KpyueHus. Ilomepeunbrii  u3rud
TOHKOCTEHHBIX CTEPKHEH.

Tema 5. BapuanuoHHble MeTOAbl MEXaHUKH KOHCTpPYKuui. IIpuHmun
MHHMMYMAa MOTEHUUAJbHOW 3Hepruu. I[IpuHIUI BO3MOKHBLIX NepeMelleHUu.
Meton Putia, meton byonoBa-I'anepkuna.

DneMeHTHl BapUallMOHHOTO MCUHCIIeHUs. BapuanmonHas GopMyIrpoBKa METOa
nepeMerneHnii. JHeprus aedopmanmu. Ilorenmuan BHemHuMX cui. IloTeHnuambHas
SHEPTrus CUCTEMBI. [[pHHIMI BO3MOXHBIX NEpeMElIeHU. BapuanvoHHbIE NPUHIUIIBI
Kactummano n Xenunrepa-Peiiccaepa. Meton Putia. Meton byOnoBa-I"anepkuna.
YpaBHenue paBHoBecus ynpyroro tena. COOTHOIIEHUS! METO/A KOHEUHBIX 3JIEMEHTOB
Ha OCHOBE BapHallMOHHOTO MOIX0a.



Tema 6. Ocecummerpuunsbie aeranu. Koabna. ToncrocTreHHble NUJIMHAPHI.
BeicTpo Bpamaumuecss HEPABHOMEPHO Harperbie JUCKH.

OcecummerpuyHas nedopmarius KONBIEBBIX JAeTaneld. Pacder kozern Ha
MIPOYHOCTh U KECTKOCTh. OCECUMMETPUYHO HATPYKEHHBIE TOJCTOCTEHHBIE LIMIIMHAPHI -
3amaya Jlame. BwiBojg ocHOBHBIX cooTHomeHui. Hampspkenuss u nedopmanuu B
TOJICTOCTEHHOM ULWJIMHIPE IIPU JECUCTBUM BHYTPEHHETO W HAPYXKHOI'O JIaBJICHUS.
CocraBuble 1miauHApbl. Dopmynbel  ['agonuna. TemmepaTypHble  HalpsHKEHUS.
Hanpsoxkenuss m geopManiiv B AUCKaxX MpPU BpalleHUU M HEPABHOMEPHOM HAarpeBe -
IIOCTAHOBKA 3aJ]a4¥ M OCHOBHBIE TMIIOTE3bl. BBIBOJ OCHOBHBIX COOTHOHIEHUH. Pacuer
JUCKOB TOCTOSHHOW TOJIIMHBI B  aHaJuTHYecKodM Qopme. Jlucku paBHOTO
conpotusieHus. [locanounble HanpsHKEHNUs B IUCKaX, ONPENIEICHUE OCBOOOKIAIOIIETO
U paspylarouero uucia obopotoB. Pacuer Bpamarommxcs auckoB Ha OBM ¢
IIOMOIIBIO KOHEYHO-3JIEMEHTHOI'O KOMILJIEKCA.

Tema 7. O0mas Teopuss u3ruda miacTudH. BapuanuonHble W 4YHUCIEHHbIE
MeTOAbl pacyeTa IUIACTUH. ['HIOTE3bl TEXHHYECKOM TeOpHMH H3rMda IJIACTHH.
BbiBOJA OCHOBHBIX 3aBHCHMOCTEH YpaBHeHHe u3ruda miactuH. ['paHudHble
yCJIOBHA.

Pacyer mnpsSMOYTOJIBHBIX IIJIACTUH TOCTOSSHHOW TOJIIMHBI B JIBOMHBIX U
OJIMHapHBIX TpUroHOMeTpuueckux psgax (pemenust HaBbe u JleBu). Pacuer kpyribix
MPOM3BOJIBHO HArpy>K€HHBIX IUIACTHUH IOCTOAHHOM TonmuHbl. [IpeacraBnenue
Harpy3ku u mnporuboB B Bujae psagoB Dyppe 10 yIrJIOBOH  KOOpJAUHATE
Huddepenmanbuble YpaBHEHUS 71 aMIUTUTYIHBIX (YHKIUN. Pemenue ypaBHEHUI.
Pacuer kpyribIX MIaCTUH MEPEMEHHOMN TOJIIMHBI METOJIOM HAYAJIBHBIX [IAPAMETPOB HA
OBM. Bapuamnuonnas ¢dopmynupoBka Jlarpanxa 3amauum usrmba tuiactud. Pacuer
1acTuH MeToAoM Putia. HekoTopbie TUITBI KOHEYHBIX JIEMEHTOB, UCITOJIb3YEMBbIX ITPU
pacuere IUIACTMH METOJAOM KOHEUHBIX »3JeMeHTOB. Pacyer mmactuH Ha OBM c
MOMOILBI0 KOHEYHO-3JIEMEHTHOTO KOMILIEKCA.

Tema 8. Pacuer ocecHMMETPHMYHO HArPYy:KeHHbIX IJIACTHH U 000J10YeK.
Kpyribie 1 KosbueBbie I1acTHHBbI. be3MoMeHTHasi Teopusi 0007104eK BpPaleHUsI.
OcecUMMETpUYHO Harpy>K€HHble LWIMHIpUYEecCKHEe 000104ku. OcecuMMeTpUYHbIN
U3ru0 KPYIJIIX U KOJBIEBBIX IUIacTUH. OCHOBHBIE THMIOTE3bl M JNOMyLICHUs. BbIBOJ
OCHOBHBIX COOTHOUIeHWH. WHTerpupoBanue nud@epeHalbHOro ypaBHeHHUsT U3ruda
niacTUH. ['paHWYyHBIE YCIOBUS M YCIOBUS CTBIKOBKHA. Pacuer Ha MNpPOYHOCTh U
KECTKOCTh. KpyTiible mIacTUHBI CTYNEHYaTOM TOJIIMHBI, MOAKPEIVICHHBIE KOJIbLIEBBIMU
pebpamu. Pacuer o0onouek BpaieHust o 6€3MOMeHTHOM Teopur. OCHOBHBIE TUIIOTE3bI
u jponyuieHus. ['eoMerpusi CpPEAMHHOM IIOBEPXHOCTH. Y CIOBHUS CYIIECTBOBAHUSA
0€3MOMEHTHOTO COCTOsIHUS. BbIBOJ pa3pemiaroniux ypaBHeHul. Pacuer 6€3MOMEHTHBIX
000JI04€K Harpy>KeHHbIX PaBHOMEPHBIM M THJIPOCTATUYECKUM JaBieHUEM. MOMEHTHas
TEOpHUsI OCECUMMETPUYHBIX HUIMHIPUUECKUX 00051049eK. BbIBOJ OCHOBHBIX ypaBHEHUH.
WNnrterpupoBanune  nuddepeHnnalbHbIX  ypaBHEHUH. I'pannunble  ycroBus.
Ocobennoctu pacuera "MIUHHBIX" MWIHMHIAPUIECKUX 000s104ek. KpaeBoii addexT.



Tema 9. CBeneHusi U3 reoMeTpuM NPOCTPAHCTBEHHON KpuUBoii. CBeleHNs U3
reoMeTpHuH MOBEPXHOCTH.

['eomeTpuss POCTPAHCTBEHHOM KpHWBOM. EcTecTBeHHBIM TpexrpaHHuk @Dpewe.
KacarenbHas, HopMans u OnHopmanb. KpuBn3Ha u kpyTka. ['eomeTpusi MOBEPXHOCTH.
KpuBonuneitnpie koopaunatel. llepBas kBampatuuHas (opma MOBEPXHOCTH.
[Tapamerper Jlame. KpuBH3HBI HOPManbHOTO H HAKJIOHHOTO ceyeHuil. Bropas
kBagpaTuuHas (opma moBepxHocTH. Teopema Menbe. Jlunum kpuBH3HBL. [ TaBHBIC
KpuBHM3HbI  noBepxHocTh. CpeaHsss ©W  rayccoBa KpHBU3HA  ITOBEPXHOCTH.
HepuBannonusle Gopmynsl BeitHraprena. Bektopsl BpalieHus Tpueapa MOBEPXHOCTH
IIPY IBHKEHHUH BJIOJIb KOOpAMHATHBIX JIMHUN Toxnectsa Kopamuu-I"aycca.

Tema 10. OcHoBbI 00111€li Teopuu 000/109€K.

['unote3sr Kupxrodda-Jlssa. Jepopmanmu u u3mMeHeHUs: KpUBU3HBI CPEAMHHOMN
MOBEPXHOCTU 000J0YKK. BapuaHTbl KOHEYHBIX M MalbIX Jaedopmanuid, Majbix
nepemenieHuii. YcinoBusi coBMecTHOCTH nedopmaruii. Jlepopmanuy sKBUAMCTAHTHON
noBepxHocTu. HampspkeHHoe cocTosiHue 000J0YKU. BHYTpeHHHE CUIIBI U MOMEHTHI.
VYpaBHeHUsI paBHOBecHUs 3e€MeHTa 000J0uKkH. COOTHOIIEHUS YIPYIrOCTH B TEOPUHU
oOosiouek. OHeprus ynpyrol nedpopmauuu o6onouku. PyHkuuoHan Jlarpanxa.
[lonsiTHE O BapHallMOHHOM BBIBOJIE YPAaBHEHMI paBHOBECUs. ['paHMYHBIC YCIOBHUS B
obuieit Teopun o6onouek. CTaTUKO-T€OMETpUUYECKas aHaJOTusl. AHaINU3 CTPYKTYpPHI
YpaBHEHUH TEOPUU TOHKUX 000J04€K. BO3MOXKHOCTH MOCTPOECHUS MPHUOIMKEHHBIX
teopuil. YacTHble ciydyau oOmield Teopun 00osiouek. Teopun pacuera MHOTOCIONHBIX
IJIACTUH M 000JI04eK. Y4ueT aedopManuii MOmnepeyHoro cAaBura. PacyeT TpexcioHbIX
MJIACTHUH.

[TonsiTue o pacuerax 0007104YEK B T€OMETPUUECKHN HEIMHEWHON TOCTAaHOBKE.

Tema 11. Cratuka NDJIOCKMX M TPOCTPAHCTBEHHBIX KPHBOJUHEHHBIX
cTep:kHel. ECTEeCTBEHHO 3aKpy4yeHHBIE CTEPKHU. [1I10CKME KpUBOJIMHENHBIE CTEPHKHU.
EcrecTBeHHO 3akpyuyeHHbIE CTEpKHU. OCHOBHBIE THUIOTE3bl U JOMYLICHUS. Y paBHEHUS
paBHOBECHUSI IUIOCKUX W NIPOCTPAHCTBEHHBIX KPUBOJIMHEWHBIX CTEPKHEU. MeToasl
pelieHusl JIMHEWMHBIX YpPaBHEHUW paBHOBecusl crepxkHeu. [lpukianHele 3amaun
Mexannku crepxkHeil. Omnpegenenne HJAC  UMIMHIpUYECKUX  TPYXKUH  NOpPH
MIPOM3BOJIbHBIX Harpy3kax. [loHATHE O HEIMHENHBIX 33a/1a4aX CTATUKU KPUBOJIMHEHWHBIX
CTEpKHEN U METOAAX X PELICHUS.

5 ObOpa3oBaresibHbIE TEXHOJIOTHHU

Meronuka mnpenogaBanus AUCIMIUIMHBI «CTpouWTeNbHASsS MEXaHWKa MaIluH» U
peanu3aiys KOMIETEHTHOCTHOTO TOJX0Ja B HM3JI0KEHWHW WU BOCIPUATUM MaTepuasa
MpeaycMaTpuBaeT MCIOJIb30BAaHUE  CICAYIOMIMX aKTHBHBIX (OpPM  MPOBEACHUS
TPYIIIOBBIX, UHANBUAYAIbHBIX, ayJIUTOPHBIX 3aHATHHA B COYETAHWU C BHEAYIUTOPHOU
paboToii ¢ 1enbl0  (QOpPMHUPOBAHUS W Pa3BUTHS TPOPECCUOHATBHBIX HABHIKOB
00yJaroImuXcs:

— MOATOTOBKA K BBIMOJHEHHIO JJa00PaTOPHBIX padOT B TabOpaTOpUSIX BY3a;



— 3aIIUTa U UHAUBUIyAJIbHOE 00CYk/IEHNE BBINOIHIEMBIX 3TAIlOB KypCOBOI'O IPOEKTA,;
— TIOJATrOTOBKA, MPEACTABIECHUE M OOCYXACHHE IpPE3EHTAlMil Ha CEMUHApCKHUX
3aHATHUAX;
— OpraHm3aiysi ¥ IpOBEJCHHE TEKYIIETO KOHTPOJISA 3HAHUM CTYACHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHUS;
— MPOBE/ICHHE MAacTeP-KIacCOB HKCIEPTOB M CHEIUAIMCTOB B 0OJACTH YUCICHHBIX
METOIOB ¥ MPUKIIATHON MEXaHHKH.

6 OneHouyHbIE CpeCTBA IJISl TEKYIIEr0 KOHTPOJISA yCIIeBA€MOCTH, IPOMEKYTOUHOM
aTTecTAllUM [0 UTOTaM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOAN4YeCKoe
o0ecreyeHre CaMOCTOSITEIbHOM PadOThI CTYAEHTOB.

B npomecce 00yueHUs HCHONB3YIOTCS CIEAYIONIME OLEHOYHbIE (DOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJIEHTOB, OILICHOYHBIE CPEJICTBA TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHBIX ATTECTAIUN:

- IOJTOTOBKA K BBIMOJTHEHHUIO TAOOPATOPHBIX padOT M WX 3alUTa.
- BBINIOJIHEHHWE KypCOBOTO TPOeKTa (10 WHAWBHIYAITBPHOMY 3aJaHUIO I KaKIOTO
oOyyaroierocs);

KypcoBoii npoekT npeacraBisieT coboi paboTy, MOCBSIICHHYIO pa3pabOTKe psjia
BOIIPOCOB METPOJIOTHYECKOW IMOATOTOBKHA MAINTMHOCTPOUTEIHHOTO IPOM3BOACTBA B
o0beMe, MPeAyCMaTPUBAIOIIEM PEATTU3AIMI0 TEOPETUYECKUX U MPAKTUUECKUX HABBIKOB,
oOy4Jaronuxcsi Mo HarpaBJICHUIO.

[IpumepHasi TeMa KypCOBOTO IPOEKTa, BBIMOJHAEMOro OOydYalomuMHUCsS B 8
cemectpe - «MongenupoBaHue HaNpsSHKEHHO-IE()OPMUPOBAHHOTO U  TEIJIOBOTO
COCTOSIHUM TOPIIIHS TBUTATENS BHYTPEHHETO CTOPAHUSIY.

O1leHOYHBIE CpENICTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIJIHOYAIOT KOHTPOJILHBIC
BOIPOCHKI U 3a7iaHusi B (hopMe OJJaHKOBOTO U (UJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS, JJIsI
KOHTPOJISI OCBOCHHS OOYYarOIIUMUCS pPa3/ieNIoB JUCIUIUIMHBI, 3alluTa KypCOBOTO
MPOEKTA.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJIbHBIX
BOIPOCOB M 3aJaHUM I TNPOBEACHUS TEKYLIEro KOHTPOJSA, HSK3aMEHAIMOHHBIX
OUJIETOB, MIPUBEACHBI B PUIIOKEHUH 2.

6.1 ®OoHI OLIEHOYHBIX CPEACTB AJIsl POBEICHUsI POMEKYTOYHOM ATTeCTALUM
o0y4aroumuxcs 1o AMCUUIIHHE (MOIYJIIO).

6.1.1 IlepeyeHb KOMIETEHUHMH C yKa3aHUeM J3TanoB ux (GopMHPOBAHUA B
npouecce 0CBOeHHs 00pa30BaTeJbLHOM NPOrPaMMBblI.

B pe3ynbrare OCBOCHHS AUCHUILUIMHBI (MOAYJS) (DOPMUPYIOTCS CIEAyIOLINE
kommnereniuu (OITK-2, OTTK-5):



Kon B pesyabTare ocBoeHHs1 00pa30BaTeJbLHOM NPOrpaMMbl 00y4arouiics

KOMIIeTeHIUH JA0JI2KeH 00,1a1aTh
OIIK-2 CriocoGeH pemath MpopecCHOHAIBHBIC 33/1a4U C HCIIOIH30BAHHEM
METOJIOB, CIIOCOOOB U CPE/ICTB MOJIYUEHUs, XPAaHEHHS U ITepepaboTKu
UH(OPMALINH; UCIIOJIb30BaTh HH(OPMAIIMOHHBIE U TU(PPOBBIE TEXHOIOTHU
B IIpo(heCcCHOHANBHOM 1eSTEIbHOCTH;
OIIK-5 CnocoOeH IpUMEHSITh HHCTPYMEHTapui (hopManu3anuyu HHKEHEPHBIX,

HAay4YHO-TCXHHUYCCKUX 3a4a4, UCIIOJIb30BATh NPUKIIAAHOC ITPOrpaMMHOC
obecneyeHne IIpHU pacyeTe,
MOACIINPOBAHUUN n IIPOCKTUPOBAHNN
TEXHOJIOTHYCCKUX ITPOLECCOB.

TEXHUYECKUX OOBEKTOB H

B mpouecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JITaHHBIE KOMIIETEHIMH, B
TOM 4YHCJI€ UX OTIEJbHbIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOITAIHO B XOAE OCBOEHUS
00y4aroIUMUCS AUCUUIUIMH (MOJyJiel), IPAaKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM
Y KaJIEHJApHBIM IparKoM y4eOHOro npouecca.

6.1.2 Onucanue mnokasarejed U KPUTEPUEB OLCHUBAHMSA KOMIICTCHIMH,
(¢opMupyeMBbIX 0 UTOraM OCBOEHHMS JAUCHUILIMHBI (MOIYJIsI), ONMCAHHME IIKAJ
OLICHNBAHMS.

[loka3aTeneM OLEHMBaHUS KOMIIETEHUMA HAa  pa3IMYHBIX dTanmax Mx
(GbopMUpOBaHUs SIBISETCS JTOCTHKEHUE OOYYaroIIMMMCS IUIAHUPYEMBIX pPE3YyJIbTaTOB

OOy4eHHS IO JUCIUTUTHHE (MOIYJIIO).

OIIK-2 Cnocoben pemiaTb HpO(l)eCCI/IOHaJII)HbIe 3aJa4YM ¢ HCIT10JIb30BAHUEM ME€TO/10B, cnoco0oB u CpeacrTs
MOJIYYCHUS, XPAHCHUSA U nepepaﬁoTku mulmpMalum; HCNOJIB30BaTh I/IH(l)OpMaIII/[OHHI)Ie Hu HH(l)pOBI)Ie
TEXHOJIOI'MHA B ﬂpO(l)eCCI/IOHaJILHOﬁ JACATECJIBHOCTH;

Kputepun ouennBanus
IToka3zaren
2 3 4 5
3HATH: OOyuaromuiics OO0yyaroiuics OO0yyaromuics OOyuaromuiics
TEOPETUIECKHE JEMOHCTPHPYET IIOJHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
BOIIPOCBI pACYCTa | OTCYTCTBUE UIIU HEIOJIHbIE YaCTUYHbIE MIOJIHbIE
KOHCTPYKIHH C HEJIOCTATOYHOE TEOPETHUUECKHE TEOPETHUUECKHE BOIIPOCH! | TEOPETUUECKUE
HCIOIB30BaHUEM | cOOTBETCTBUE BOIIPOCHI pacuera pacudera KOHCTPYKLHUH C | BOIPOCHI
MoJienen TEOPETUUYECKUE BOIIPOCHI KOHCTPYKIIUH C HCII0Ib30BaHUEM pacyera
CTepXKHEid, pacyeTra KOHCTPYKLUHI € HCIIOJIb30BAaHUEM MOJEJIEN CTEPIKHEH, KOHCTPYKLUH C
nacThH, HCII0JIb30BaHUEM MOJICNICH MOJeIIeN CTEpKHEH, IJIACTHH, 000J0YEK, HO HUCIOJIb30BAHUE
000JI04EK. CTEp>KHEMH, MIaCTHH, IUIACTHH, 000JIOYEK. JIOITYCKArOTCS M MoJienei
000JI0YEK. Homnyckarorcs HE3HAYUTEIbHbIE CTEpKHEH,
3HAYMTENbHBIE OMNOKH, | OMMOKH, HETOYHOCTH, IJIACTHH,
MPOSBISIETCA 3aTpyIAHEHHUS TIpU obonouexk,
HEJ0CTaTOYHOCTb AHAIIUTUYECKUX cBO0OOJTHO




3HaHWI, 10 Py Onepanmsx. OTIEpUPYET

MoKa3aTelieH, nproope-

oOyJatomuiics TEHHBIMU

VICTIBITHIBAET 3HAHUSAMH.

3HAYMTEIbHbIE

3aTpyAHEHUS IPU

OIEpUPOBAHHH

3HAHUSAMH IIPH UX

TIEPEHOCE Ha HOBBIE

CUTYalUH.
yMeTb: OOyuarommuiicst He ymeeT OO0yyvaromuiics OO0yyaromuiics OO0yyaromuiics

WIK B HEIOCTATOUHOM JIEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
COCTaBIIATH CTETEHU YMEET: HETIOJIHOE YACTUYHOE COOTBETCTBHE | MOJHOE
DACHCTHBIC CXEMBL |, o rapnaTe pacueTHbIe COOTBETCTBHE CJIeIyIOIMX YMEHMIA: COOTBETCTBHUE
KOHCTPYITHBHEX | oxener KOHCTPYKTUBHBIX CIENYIOLIUX YMEHUM: CIIETYIOIINX
5JIEMEHTOB
MATITHH C SJICMCHTOB MAlMH € COCTaBIISITh PACUCTHBIC | YMEHHIL:
HCITOJI30BAaHUEM HCHOHLgOVBaHHeM MozneneH COCTaBJIATh pacyeTHble | CXCMbl KOHCTPYKTHBHBIX
Mozenel CTCPKHCH, TLIACTHH, CXEMEI 3JIEMEHTOB MAIIHH C COCTABIISITS
" 000JI0YEK;

CTepIKHEH, KOHCTPYKTHBHBIX HCHOJIB30BAHNEM pacueTHbIE
IJIACTHH, TIpOBOUTE pacHCTRI 3JIEMEHTOB MAIIMH C MOJIENe CTepXKHEH, CXEMBI
000JI04€EK; KOHCTPYKTHBHBIX UCTIOJIb30BAHNEM TUIACTHH, 060TI0HeK; KOHCTPYKTUBHEI
MPOBOMHT 3JIEMEHTOB MAIIMH C Mojieneil cTepKHel, IIPOBOIMTH PACYETHI X TCMCHTOR
pacueTI HCIIONb30BAHUEM MOJIENlell | IJIACTHH, 000NIOYEK; KOHCTPYKTHBHBIX MAIIIHH C
KOHCTpYKTHBHBIX | CTEPKHEH, MiacTu, 3JIEMEHTOB MAIIMH C HICTIONIb30BAHUE
SIEMCHTOR 060J104eK. TPOBOZUTE PACHCTEL HCIIOJIb30BaHHEM M moztenei
N KOHCTPYKTHBHBIX MoeNeil cTepyHet, CTepKHel,
HCIIONB30BAHNEM SNIEMCHTOB MAIlH € IUIACTHH, 000JIOUEK. gg?}i}i};_
Moeneit HCHOHI’iOBaHHeM 5 VMeHHs1 0CBOEHBI, HO HpOBO,Z[I/IT;;
CrepHei, MOJIETIEH CTEPIKHEH, JOMYCKAIOTCA paceTs:
racTHE, IJIaCTHH, 000JI0YEK. He3HAUNTE IBHEIC -
060II0UCK. Homyckarores OILIMOKH, HETOYHOCTH, X SIEMOHTOR

3HAYNTEIbHBIE OIIHOKH,
MIPOSBIISCTCS
HEJ0CTATOYHOCTh
BIIAJICHUST HABBIKAMU 10
psiy mokazarernen,
OO0yyarommuiics
HCITBITHIBAET
3HAYUTEIbHbIC
3aTPYIHEHHS [TPH
MIPUMEHEHUH HABBIKOB
B HOBBIX CHUTYaIlUsX.

3aTpyIHEHUS MIPH
MIEPEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHBIE
CUTYaIlUH.

MAalIlUH C
HCII0JIL30BaHHUE
M MoJeen
CTEpHKHEH,
IUIACTHH,
000J104€EK.

CB0o0OIHO
oTepupyeT
nprOOPETEHHBI
MU YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MMOBBIICHHOM
CJIO’KHOCTH.
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BJIAETD:
METOIaMU

CTPOUTEIHHON
MEXaHUKH
MPUMEHHUTEIEHO K
3JeMEHTaM
MalIuHOCTPOUTEI
BHBIX
KOHCTPYKITUH.

OOyuaromuiics He BIaeeT
WM B HEIOCTATOYHOM
CTEICHH BJIaJICCT METOAAMM
CTPOUTEIHHON MEXaHUKHI
MIPUMEHUTENBHO K
3JIEMEHTaM
MaITHHOCTPOUTEIIBHBIX
KOHCTPYKITHH.

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
METOJAaMH
CTPOUTEIBHON
MEXaHUKH
MIPUMEHUTENIBHO K
aIeMeHTam
MaIllMHOCTPOUTEIbHBIX
KOHCTPYKITUH.

Homyckarorcs
3HAYUTENbHBIE OITHOKH,
MPOSIBISIETCS
HEJ0CTaTOYHOCTb
BJIa/ICHUSI HABBIKAMH 10
pAny oKas3aTenen,
OO0yyaroimuiics
WCTIBITHIBACT
3HAYUTCIIbHbIC
3aTpyTHEHUS IPU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CUTYyallUsiX.

OO0yyarommuiics
YaCTUYHO BIIaJIEET
METOJIaMHU
CTPOUTEILHOW MEXaHUKH
MPUMEHHUTEITEHO K
JJIEMEHTaM
MAaIIHHOCTPOUTEIHHBIX
KOHCTPYKITHH.

HaBbIiku 0CcBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYHUTEIIHHBIC
OIINOKH, HETOYHOCTH,
3aTpyOHEHHS MTPH
[IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHAAPTHHIE
CUTYyaIUH.

OO0yyaromuiics
B ITOJTHOM
o0beMe BIIazieeT
MEeTOAaMH
CTPOUTEIHLHON
MEXaHHUKH
MIPUMEHUTEIBHO
K DJIEMEHTaM
MAIIHHOCTPOUT
ENbHBIX
KOHCTPYKITHH.
CB00OOIHO
MPUMEHSIET
MOJTYYESHHBIE
HaBBIKH B
CI/ITyaHI/IHX
MOBBIIICHHOM
CJIO’KHOCTH.

OIIK-5 — Cnioco6en npuMeHsITH HHCTPYMeHTapuii popMaaIu3auum MHKeHEPHBIX, HAYYHO-TeXHUYECKHUX 3214,

HCII0JIb30BATh NPHUKJIAAHOE ITPOrpaMMHOE odecrneyeHue IpH pacyere,
MOJC/JTUPOBAHUMA U NMPOCKTUPOBAHUH TEXHUYECCKHUX 00bEKTOB M TEXHOJOTHYEeCKUX MpouecCoB..

Kpurepun ouennBanust

IToxa3artesn
2 3 4 5

3HATH: OOyuaromuiics OO0yyaromuics OO0yyaromuics OO6yyaroruics
BBIMUCIUTCIBHBIC | eMOHCTPHUPYET IIOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
aJIrOPUTMBIL, OTCYTCTBUE WIN HETIOJIHBIE 3HAHUS YaCTUYHBIC 3HAHUS B TIOJIHBIEC 3HAHUS
HMPUMCHAEMBIC B HEJI0CTATOYHOE BBIYUCIIUTEIIBHBIX obsactu B 001acTH
COBPECMCHHOM COOTBETCTBHE 3HAHUI aJIrOpPUTMOB, BBIYMCIIUTEIBHBIX BBIYUCIIUTEIBH
IIpOrpaMMHOM BBIYHCIIUTEIbHBIX IIPUMEHSIEMBIX B aJITOPUTMOB, BIX QJIFOPUTMOB,

o0ecrieyeHun is
perieHns
MIPUKJIATHBIX
3a/1a4 aHanu3a
HaIPHKEHHO
JehOpMUPOBAHHO
IO COCTOSTHUS
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHUECKUX
CPEJICTB B UX

ITOPUTMOB, IPUMEHIEMBIX
B COBPEMEHHOM
MIPOTPaAaMMHOM O0ECTICUCHHH
JUISL peLICHUsI TPUKJIIaTHBIX
3aj]a4 aHaIN3a HaNPsDKEHHO
ne(OpMUPOBAHHOTO
COCTOSIHMSI KOHCTPYKLIUH
TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPENICTB
1 UX TEXHOJIOTHYCCKOI'O
o0opynoBaHUS.

COBPEMEHHOM
MPOTPaMMHOM
oOecrieyeHnu It
peLeHNs] TPUKITaHbIX
3a/1a4 aHAIN3a
HanpsHKEHHO
ne(OpMUPOBAHHOTO
COCTOSIHUS
KOHCTPYKIUI
TPaHCIOPTHO-
TEXHOJIOTHUECKUX

NPUMEHSIEMBIX B
COBpPEMEHHOM
NIPOrPaMMHOM
obecrieueHu IS
pemeHI/m HpI/IKHaIIHI)IX
3a[a4 aHAIN3a
HAMPSHKCHHO
Je(hOpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUH
TPaHCIOPTHO-
TEXHOJIOTHYECKUX

NPUMEHSIEMBIX B
COBPEMEHHOM
MPOTPaMMHOM
o0ecrieyeHU U
JUTSL PeleHust
TPUKJIATHBIX
3a]a4y aHann3a
HaNPSHKEHHO
nedopMupoBaH
HOTO COCTOSTHUSI
KOHCTPYKIUHI
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TEXHOJIOTHYECKO- CPEICTB U UX CPEICTB U UX TPAHCIIOPTHO-
ro 000pyI0BaHHS. TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOTO TEXHOJIOTHYECK
o0opynoBaHUs. 000pyI0BaHUsI, HO HX CPEJICTB U UX
Jomyckarorcs JIOTTYCKAIOTCS TEXHOJIOTHYECK
3HAYMTEIbHEIE OITHOKY, | HE3HAYNTEIbHBIE oro
MIPOSIBIIACTCS OIINOKHU, HETOYHOCTH, 000pyI0BaHuUS,
HEJ0CTATOYHOCTh 3aTpyIHEHHS TIPU CBOOOIHO
3HAHUH, 1O PAIY aHaJTUTHIECKUX orepupyeT
[OKa3aTelei, ormeparusx. npuoope-
oOyJatomuiics TEHHBIMHU
HCIBITHIBAET 3HAHUSAMU.
3HAYHMTEIbHEIE
3aTpyAHEHUS TIPU
OMepUPOBAHUH
3HAHUSIMH TIPU HX
MEPEHOCE Ha HOBBIC
CUTYaLlUH.
yMeThb: OOy4aroImuiics He yMeeT OO0yyaromuiics OO0yyaromuics OO0yyaroruiics
HCITOJIb30BaTh WK B HEIOCTAaTOYHOM JIIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMEHHOC CTETEHU YMEET: HETOJIHOe YaCTMYHOE COOTBETCTBUE | TOJHOE
TpOTpaMMHOC HCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHUE CIEIYIOINX YMEHHIA: COOTBETCTBHE
obecrnieueHue s .
pACUETHOTO MPOTrpaMMHOE O0ECIIeUeHHE | CICAYIOIINUX YMCHHIA: cnenyr(v)umx
aHAIM3a JUTSL PaCUETHOTO aHalIn3a HCIIOJIL30BaTh YMEHHUif:
HAMPSKEHHO HaTPSHKEHHO HCITOJIB30BaTh COBPEMEHHOE
ne(GopMHPOBAHHO | 1e(hOPMHUPOBAHHOIO COBpPEMEHHOE MPOTPaMMHOE HCIIOJIL30BaTh
0 COCTOSHIA COCTOSIHUS JICTAICH U y3JI0B | MIPOTPaAaMMHOE obecrieueHue st COBpPEMEHHOE
ACTAIICH M y3IIOB | rrapcopTHO- obecnieuenue s pacyeTHOrO aHaIKM3a MPOTrpaMMHOE
TPaHCIOPTHO-
Texnonormueckix | TEXHOTOTHIECKHX CPE/ICTB | PACYETHOTO AHANN3A HaIPSHKEHHO obecreueHme
CPEJICTB 1 WX 1 UX TEXHOJIOTHYECKOTO HaMPSHKEHHO Je(OpPMUPOBAHHOTO JUTS PACYETHOTO
TeXHOJIOTHUecKor | O0OPYIOBaHHMS. Je(OpMUPOBAHHOTO COCTOSIHMSI JIETaIeN 1 aHanmM3a
0 000pyI0BaHUSI. COCTOSIHMSI I€TajIeH 1 V3JI0B TPaHCIOPTHO- HaTPSKEHHO
Y3JIOB TPaHCHOPTHO- TEXHOJIOTMYECKUX nedpopMUpOBaH
TEXHOJIOTUYCCKUX Cpe}lCTB " ux HOT'O COCTOSIHUA
CPE/ICTB U UX TEXHOJIOTMYECKOTO Jerajei u
TEXHOJIOTHYECKOT0 000pyI0BaHMSI. Y3JIOB
000pyI0BaHHUSI. TPaHCIOPTHO-
YMeHHS OCBOEHBI, HO TEXHOJIOTMYECK
Jomnyckarorcs JIOTTyCKAIOTCS HX CPEJCTB U UX
3HAYUTCIIBHBIC OHH/I6KI/I, HC3HAYUTCIILHBIC TCXHOJIOTUYCCK
MIPOSIBIIAETCS OIINOKHU, HETOUYHOCTH, oro
HEJIOCTaTOYHOCTh 3aTPYLHEHHUS IIPU 000pyI0BaHUSI.
BJIaJICHHS HABBIKAMHU MO | MEPEeHOCe YMEHUIT Ha
psIy moKa3areet, HOBBIE, HecTaHmapTHe | CBOOOIHO
OO6yyaromuiics CUTYaInH. oTIepupyeT
HCIBITHIBACT MpUOOPETEHHBI
3HAYUTCIIBHBIC MHA yMeHI/ISIMI/I,

3aTpyAHEHHS U

MPUMCHACT UX B
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MIPUMEHEHUN HAaBBIKOB CHUTYaLHsIX
B HOBBIX CUTYyalUsX. MOBBIILICHHON
CIIOKHOCTH.

BJIa/IETh: OOyuatommuiics He Bnaaeer | OOyuwaromuiics He B OO0yyaromuiics OO0yuaromuiics
HaBbIKaAMK WM B HEIOCTATOYHOM MOJIHOM Mepe BiajeeT YaCTUYHO BJIAJIEET B IIOJIHOM
HUCIIOJIb30BaHUA CTEIECHM BJIAACECT HABBIKAMM | HAaBbIKAMU HaBBIKAMM 00BbeME BIIafieeT
OJIHOM U3 HCIIONb30BaHUS OTHOM U3 WCIIOJIB30BAHUS OTHOM | MCIOJIb30BAHMS OJHOU HaBBIKAMU
COBPCMCHHBIX COBPEMEHHBIX 13 COBPEMEHHBIX 13 COBPEMEHHBIX HCIIOJIb30BaHUs
BBIYMCIIUTCIIBHBIX | BRIYHCIIMTEIBHBIX BBIYHCIIUTEIBHBIX BBIYHCIIUTEIIBHBIX OJHOHU U3
1porpamm, MIPOrpaMM, pean3yIoLIei IIpOTrpaMm, IIpOTrpaMM, COBpPEMEHHBIX
peanusyroren METO]l KOHEUHBIX peanu3yroumen MeTox peanu3yromen MeTo1 BBIYUCIIUTENBH

METO]] KOHEYHBIX
3IIEMEHTOB, JUIS
pacdera
HaIpsHKeHHO
Je(hOpMUPOBAHHO
T'O COCTOSTHHS
JieTaneil u y3iaoB
TPaHCTIOPTHO-
TEXHOJIOTHYECKUX
CPEZCTB U UX
TEXHOJIOTHYECKOT
0 000pyAOBaHUSI.

3JIEMEHTOB, AJIS pacyeTa
HaNpsHKEHHO
ne(hOPMUPOBAHHOTO
COCTOSIHUS IETalel U y3J10B
TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPENICTB
U UX TEXHOJIOTHYECKOT0
00opyIOBaHUS.

KOHEYHBIX JJIEMEHTOB,
IUTS pacdeTa
HanpsHKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUS IeTalIel U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHUECKUAX
CPEACTB U UX
TEXHOJIOTHYECKOTO
o0opymoBaHUs.

Homnyckatorcs
3HAYUTENbHBIC OIINOKH,
MPOSIBISETCS
HEJI0OCTaTOYHOCTh
BIIAJICHUS] HABBIKAMU 10
pSAy TIOKa3areneii,
OO0yyaromuics
WCTIBITHIBACT
3HAYUTEIIHHBIC
3aTpyAHECHUS TIPU
MIPUMEHEHUHN HaBBHIKOB
B HOBBIX CUTYaIIHSIX.

KOHEYHBIX JJIEMEHTOB,
IS pacueTa
HaIpPSKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUS IeTalIel U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHIECKUAX
CPEACTB U UX
TEXHOJIOTHYECKOTO
00opymoBaHUs.
HaBwIxu ocBOEHBI, HO
JIOITYCKAIOTCS
HE3HAYNUTCIIbHbBIC
OIMOKHM, HETOYHOCTH,
3aTpyIHEHUs IpU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHHIE
CHUTYyaIUH.

BIX MPOTPaAMM,
peanusyromen
METO/T
KOHECUHBIX
AJICMEHTOB, IS
pacuera
HaTPSHKCHHO
nehopMUpOBaH
HOTO COCTOSTHHUS
JieTalen u
Y3JIOB
TPAHCIOPTHO-
TEXHOJIOTHYECK
UX CPEJICTB U UX
TEXHOJIOTHYECK
oro
obopymoBaHUs.
CB00o1HO
MPUMEHSIET
MOJTyYCHHbBIE
HaBBbIKU B
CUTYAIIUAX
MOBBILLIEHHOU
CJIOXHOCTH.
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[IIkanel OLIEHMBAHMUS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTAllMM U HUX
OIHCaHUeE:

®opmMa npoMe:KYTOUHOIT aTTecTanuu: 3a4er (cemecTp 5, 6, 7), IK3ameH
(cemecTp 8).

[TpomexyTouHas arrectamusi oOydaroumxcs B ¢opMe 3auera MPOBOAUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHS] BCEX BHUJIOB Y4eOHOW pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM TUTAHOM O JAHHOM NUCHUIUIMHE (MOJIYJI0) B cemecTpax S5, 6, 7, mpu
TOM YYHTBIBAKOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTH B TEUEHUE
cemectpa. OIlEHKa CTENEHH JOCTHKEHHS OOYy4YalOUIMMHCS —IUIAHUPYEMBIX
pe3yJbTaTOB O0yUYEHUS MO JUCUUIUIMHE (MOJYJII0) MPOBOAUTCS MPENOJABATEIEM,
BEAYUIUM 3aHATUSA MO JUCLUIUIMHE (MOIYJII0) METOAOM 3KCIepTHOU oueHku. [lo
UTOraM IIPOMEXYTOYHOM aTTECTALMU 10 AUCHUIUIMHE «CTpOUTENbHAs MEXaHUKa
MalluH» B CEMECTPAX S, 6, 7 BBICTABIAETCS OLICHKA «3aYTEHO» WM «HE 3a4TEHOM.

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAKTCS  TOJNBKO  CTYAECHTHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHONH pabOThl, NPEAYCMOTPEHHBIE pabouei
IIPOTpaMMON B ceMecTpax S5, 6, 7 MO NUCHUIUIMHE NPOLUIM MPOMEXYTOYHBIN
KOHTPOJIb.

Mlxana
Onucanune
OllCHUBaHUSA

BrimonHeHsr Bce BHIBI y4eOHOUM pabOThI, IPEAYyCMOTPEHHBIE YYeOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOiMIAX IOKa3aTesei, onepupyeT MpHoOpEeTEeHHBIMU
3HaHMUSIMM, YMEHUSMH, HaBBbIKAMM, NPUMEHSET HUX B CHUTYyalHsIX
NOBBILIEHHOW  CJOXKHOCTH. [lpm 3ToM MoOryr OBbITh JIOMYLICHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYyalluu

3auTeHo
1507051

oOydaromuiicss JeMOHCTPUPYET YacCTHMYHOE COOTBETCTBHE 3HAHHIA,
YMEHUH, HABBIKOB MO Ipeamery. HaBbIKM OCBOEHBI, HO JOITYCKAOTCS
HE3HayUTeNbHble OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS IpU IepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYyalluU

nin

O6yanOIHHﬁCﬂ ACMOHCTPUPYCT 3HAYUTCIILHBIC OIJ_II/I6KI/I, MPOABJIACT
HEOAOCTATOYHOCTD 3HaHPII>i, yMCHHf/'I n BJIaaCHHUA HaBbIKaMHM IIO
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HECKOJIBKUM  TemMaMm  mpeamera.  OOyuarommiics — MCIBITHIBAET
3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHUM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

He BomonHen oguH wim  Oomee  BHIOB  yueOHOH  paboThI,
IPEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM.

CTyneHT JeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHH,
0 HABBIKOB TMPHUBEACHHBIM B TaOIWIAX [OKazaTelel, JOMyCKaroTCs
© SaHTeRo 3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO PNy IOKa3aTeleil, CTYAEHT HUCIBITHIBAET 3HAYUTEIIbHbBIC
3aTPpyHEHHUS] IPU ONEPUPOBAHUM 3HAHUAMHM M YMEHUSMU IIpU HX

MEPCHOCC HAa HOBBIC CUTYAllNH.

[IpomexxyTouHas aTTecTanusi oOydarmuxcsa B (opMe dK3aMeHa B CEMECTpPE
8 mpoBoIUTCA MO pe3yibTaTaM BBIMOJHEHUSI BCEX BHJOB YyueOHON paboThl,
MPEAYCMOTPEHHBIX YYEOHBIM TUIAHOM IO JAHHOW TUCHUIUIMHE (MOMIYINI0), MpU
ATOM YYUTBHIBAKOTCA PE3YJIbTAThl TEKYLIEIO KOHTPOJS YCIIEBAEMOCTH B TEUEHUE
cemectpa. OIleHKa CTENEHH JIOCTHKCHHUS OOYyYaroUUMUCA IUIAHUPYEMbBIX
pe3yNbTaTOB OOYYEHUS TIO TUCUUILTHHE (MOIYII0) TPOBOJUTCS MPEINO/IaBaTelIeM,
BEAYIIUM 3aHATUSA MO JUCHUIUIUHE (MOAYJI0) METOJOM 3KCIEepPTHOHN oleHku. [lo
UTOraM TPOMEXKYTOYHOM aTTECTAMU MO IUCHUIUIMHE (MOMIYJI0) BBICTABISETCS
OIIEHKA «OTIIUYHOY, «XOPOIIIOY, «YJOBJIETBOPUTEILHO WJIn
«HEYJIOBJIETBOPUTEIIHHOY.,

K npoMmexyTodHoil — aTTecTallud  JIOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4eOHOH paloOThl, MPEAYCMOTPEHHBbIE pabouei
nporpamMmoit no aucturuinHe «CTpouTenbHas MEXaHWKa MalluH» B cemecTpe &:
MPOIUIM  TPOMEXYTOYHBIM KOHTPOJIb, BBITIOJHWIN JabopaTopHbie paboTHI,
BBINOJIHWIN KYPCOBOU MPOEKT.

HIxaJyia oneHNBaAHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,
HABBIKOB TPUBEJICHHBIM B TaOJMIaX I[OKa3aTesei,
Oriio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHHHMHU,
HABBIKAMM, MTPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTH. Ilpu 3TOM MOryT OBITH JOMYUIEHBI
HE3HAUUTEJbHbIE OLIMOKHA, HETOYHOCTH, 3aTPyJIHEHUS
IpU AHATIMTUYECKUX Olepalusix, MepeHoce 3HaAHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYyallH.

15



BrinonHeHs! Bce BUbl yueOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB I10 IPEIMETY.
Xopo1io

HaBpIkr OCBOEHBI, HO TOITYCKAKOTCS HE3HAYNTEIIbHbBIC
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS MPHU TIEpPEeHOCEe

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

BelmtonHeHbI Bce BUJIbI YU4EOHOU padoThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyuaromuiics JEMOHCTPUPYET 3HAUYUTEIIbHBIC
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUMN
VY I0BIETBOPUTENBHO | M BJIAICHHUS HABBIKAMU IO HECKOJIBKUM TEMaM
npeameta. OOy4daromuiicss UCIIBITHIBAET 3HAYUTEIbHBIC
3aTpyAHEHMS PU IPUMEHEHNN YMEHUHN U HABBIKOB B
HOBBIX CUTYaIUsX.

He BbIonHEeH oauH wuid 0OoJjiee BHUJIOB Y4€OHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyaeHT JEeMOHCTPUPYET HEINOJIHOE COOTBETCTBHE
3HAaHUN, YMEHUI, HaBBIKOB MPHUBEACHHBIM B TaOauIax
nokasaresiel, JOMYyCKAarTCs 3HAUYUTEIbHbIE OLIMOKH,
HeynoBieTBOpUTEIBbHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB T10
pany MoKa3aTenei, CTYJIEHT UCIIBITHIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TIPU  ONEPUPOBAHHUU
3HAHUSIMU M YMEHUSMH IPU UX TMEPEHOCE Ha HOBBIE

CUTYAIWH.

@oHbI OLIEHOYHBIX CPEICTB MPeACTABIEHbI B PUJIOKEHUN 2 K padoueii
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHGPOPMAITMOHHOE o0ecnieuyeHre JUCHUIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. CrpourenbHas MexaHuka MamuH. [lomepeuyHblii U3rud MmiacTuH : ydyeOHOe
nocobue / T. b. l'onemok, K. A. Marsees, A. H. Ilens, H. B. IlycroBoil. —
Hosocubupck : HI'TY, 2018. — 91 ¢. — ISBN 978-5-7782-3496-3.

URL.: https://e.lanbook.com/book/118126
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2. CasenbeB, JI. M. CrpoutenbHas MeXaHUKa CTEP)KHEBBIX CHCTEM : ydeOHOe
nocodbue / JI. M. CaBenbeB. — Camapa : Camapckuii yauepcutet, 2020. — 87 c.
— ISBN 978-5-7883-1547-8.
URL.: https://e.lanbook.com/book/189022
0) J1onoTHUTEIbHAS JTUTEepaTypa:
1. KpuBomanko, C. H. Conportusnenne matepuanoB. [Ipaktukym : ydeOHOE
nocobue st By3oB / C. H. KpuBomanko, B. A. KormHoB. — 4-¢ u31., ucnp. U AOTI.
— Mockga : M3gatensctBo FOpaiit, 2020. — 353 ¢. — (Bricmee oOpa3oBanue).
— ISBN 978-5-9916-7117-0
https://urait.ru/bcode/450811
B) IPOrpaMMHOE 0OeCTIeYeHHe U UHTEPHET-PECYPCHI:
[IporpammHoe obecrieyeHue:
- YHUBEpCaIbHas IporpaMma MEeToJ1a KOHEUHBIX JIEMEHTOB, MPUMEHsIeMast Ha
IPEANPUATUIX MAITUHOCTPOCHHUS;
- yHHBepcalbHas mporpamMmma 3-D mpoekTupoBaHus, TNpUMEHsEeMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
HNHTepHET-pecypchl HE TPETYCMOTPCHBI.

8. MaTepunajibHO-TEXHHYECKOe o0ecrieyeHne TUCIMIINHBI.

o Komnerotepnsiii knacc H-212: cronsl, cTynbsi, MapKepHas JOCKa,
KOMITBIOTEPHl C MPHUKIATHBIM TEMAaTHUYECKUM MPOTrPaMMHBIM OOECIeYeHUEM,
MOIBECHOM MPOEKTOP C MHTEPAKTUBHOU NOCKOU, Pabouee mecTo mpemnojaBaTess:
CTOJI, CTYJI, KOMIIBIOTEP.

o Ayautopusi I JIGKIIMOHHBIX W TMPAKTUYECKUX 3aHSITHUU: CTOJIbI
y4eOHBIE CO CKAMbsSMH, ayJUTOpHas JOCKA, HACTEHHBIA MPOCKIIMOHHBIA SKpaH.
Pabouee mecTo npenogaBarens: CTOJ, CTYJI.

9. MeToauyeckue peKOMeHAAIUM VISl CAMOCTOSITEIbHOH PadoThl
CTYJAECHTOB
3amauaMu CaMOCTOSITENIbHON PaOOThI CTYACHTOB SBJISIFOTCS:

1. Cucrematuzanus ¥ 3aKpeIUICHUE TOJYUYCHHBIX TEOPETUUYECKUX
3HAHUM U ITPAKTUYECKUX YMEHUH CTYIECHTOB;

2.  YruyOneHue u paciuIMpeHne TeOPETUUECKON MOATOTOBKY;

3.  ®opmupoBaHHWE YMEHUH HCIIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPAaBOYHYIO TJOKYMEHTAITUIO U CTICIUATIBLHYIO JTUTEPATYPY;

4. Pa3BuTue MO3HABATEIBHBIX CIIOCOOHOCTEH UM  aKTUBHOCTHU
CTYyJICHTOB, TBOPYECKOM WHHUIMATHBBI, CaAMOCTOSTEJIbHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

5. Hcnonp3oBanue Marepuayia, COOPaHHOTO W TOJYYEHHOTO B XOJI¢
CaMOCTOSITENIbHBIX 3aHSTUH Ha NPAKTUYECKUX 3aHATHUSIX, MpHU
HAIlMCaHUU KYPCOBBIX M BBIMYCKHOW KBaTM(PHUKAIMOHHOW padoT,
1St 9 HEKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M DK3aMEHaM.

N3ydeHne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCHUBHOM
CaMOCTOSATENIbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBaTEIIIMU
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JUTEPATYPHBIMU UCTOYHUKAMH U C MaTepuagaMu, MOJTYyYEeHHbIMHU Ha JIEKIIUOHHBIX,
NPAKTUYECKUX 3aHATUSX U JabopaTopHbIX padorax. CTyIEeHT JOJIKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHSATUSA CIEAYeT C TMEPBOTO JHA H3Y4YCHUs
JUCHUIUIMHBL U MPOBOJUTH UX peryiapHo. O4eHb BaKHO MPUIOKUTH MAaKCUMyM
YCWJIMH, BOJIM, YTOOBI 3aCTaBUTh Ce0sl pabOTaTh C MOJTHOW HArpy3KOW C MEPBOTO
TTHSL.
Kaxnpii CTyneHT HNOJDKEH caM IUIAHUPOBATH CBOK CAMOCTOSITEIIBHYIO
paboTy, MCXONI W3 CBOMX BO3MOXKHOCTEH W TPHOPUTETOB. DTO CTHUMYJIUPYET
BBITIOJIHEHUE paloThl, co3/aeT Oosee CHOKOMHYI0 OOCTaHOBKY, YTO B HTOIe
MOJIOKUTENIbHO CKA3bIBAETCS HA YCBOCHUU MaTepuaa.
Ha ocHoBe wu3yueHUs pPEKOMEHJOBAHHOW JIUTEpPATyphl I€Ieco00pa3Ho
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUNH U ONpeIeIeHUH,
TPEOYIOIIUX 3alIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3/IeiOB IUCIUILIUHBI.
Jlist minomoTBOpHOM pabOThl HEMAJIOBAXXKHOE 3HAYEHHE HMEET OOCTaHOBKA,
opraHuzanusi pabodero mectra. HyxkHO HOOUTBCS, 4TOOBI MECTO pabOThI IO
BO3MOXHOCTH OBbLIIO MTOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MECTE JieJaeT ee Oomee
1010TBOPHOM. [IpoAyKTUBHOCTH pabOTHI 3aBUCUT OT MPABHIBHOTO YepEI0BaHUS
Tpyaa u otnbixa. [loaToMy Kaxabpie 4ac WK JBa CIEAYeT Aenarh, nepepniB Ha 10-
15 MunyT. BbIXOAHBIE THU Jydllle TOCBATUTh AKTUBHOMY OTIBIXY, 3aHSITHSIM
CIIOPTOM, MPOTYJKaMHU Ha CBEXEM BO3ayxe W T.1A. [laxke mepexiiroueHrue ¢ OJHOro
BHJIa YMCTBEHHOM pabOTHI HA IPYTrON MOXKET CITYKUTh aKTUBHBIM OTJIBIXOM.
Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJTHOM U3
dbopm 00yUueHUsI U KOHTPOJISI CAMOCTOSITEIbHON PabOTHI.
KoHcynbTrpoBanue npeamnoiaraet ocoobiM o0pazom
OpraHU30BaHHOE B3aWMO/JICHCTBUE MEKY PENO1aBaTEIEM -
KOHCYJIbTAHTOM U CTYJEHTaMH, HAIIPABJIECHHOE Ha pa3peuIeHue
po0JieM ¥ BHECEHUE TTO3UTUBHBIX U3MEHEHUH B JIEATEIHLHOCTD
CTY/ICHTOB.

9.1 MeToanuecKkue yKa3aHus M0 BbINOJHEHUIO U 0OPMJIEHHIO KYPCOBBIX

NMPOEKTOB MO JUCHUILUIUHE «CTPOUTEJbHAS MEXaHUKA MAIIIUH»

9.1.1 Tpe6opanus k 0hOpPMIEHHIO KYPCOBOTO NPOEKTA
e KypcoBoii poeKT 10keH ObITh 0pOpMIIEH B BHJIE Ha JTUCTax Gopmara A4 co cleayromuMu
MOJISIMU:
e Jlesoe - 25 mMm.
e Bepxsaee - 15 MMm.
e [lpaBoe - 15 mm.
e Hwuxnee - 15 mm.

e KypcoBoii MpoeKkT NOMKEH UMETh TUTYAbHBIA JucT. [Ipumep odopmieHus TUTYIBHOTO
JIMCTa TTOKa3aH B IPUIIOKCHHH.

e KypcoBo# MPOEKT AOKEH COMIEPKATh CICTYIONINE Pa3CIIbl:
e ConepxaHue.

Beenenue.

OcHOBHasI 4acThb.

3aKJIroUeHHeE.

Cnucok UCOJIb30BaHHOM JIUTEPATYPHI.
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o [lpunoxenus (He ABIAIOTCS 00A3aTEIIBHON YaCThIO OTYETA).

CrpaHunpl oTYeTa JOJDKHBI OBITH NMpOHyMepoBaHbl. Hymepaiusi HaumHaeTcs cO BTOPOM

crpaHuIbl. Ha TUTYIRHOM JIMCTE HOMEP CTPaHUIIE HE TPOCTABIISIETCSI.

B 0CHOBHO# YacTH HaXOAATCS BCE MPOHYMEPOBAHHbIE I1aBbI, aparpadsl U moAmaparpadsbl.
Hywmepanus naparpados u noamaparpadoB MpoU3BOAATCS CIEAYIOMIMM 00pa3oM:

e IlepBas nudpa 0603HavaET HOMED IJIABHI.

e Bropas uudpa - nopsakoBbiii HoMep naparpada.

e Tperbs uudpa - nopsAKOBLIN HOMep noAnaparpada.
Hanpumep, naparpad 2 u noxnaparpad 5 naparpada 2 rinassr 3:

e |l Onucanmne pacyeTHOM cxeMbl

e 3.2 I'paHMYHBIE YCJIOBUS

e 3.2.5 I'paHuyHBIE YCJIOBHUS MO MepeMeleHusiM

Hywmepanus pucyHKOB MPOU3BOAUTCS CIEIAYIOIIMM 00pazoM:
e IlepBas mudpa 0603HaUaET HOMED IJIABHI.
e Bropas uudpa - mopsiAKOBBIII HOMEp PUCYHKA B IJ1aBe.

Hanpumep, pucyHOK B TJlaBe 3, UMEIOLINI MOpsAKOBbINH HoMep 11:

e Puc. 3.11. lnanoroBoe OKHO BBOJIa MCXOAHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUS TJaBkl, Taparpada, moamnaparpada u puCyHka He CTAaBUTCS.

Hazpanue riiaBbl nuieTcs 3arjiaBHbIMU MOy XKUPHbIMU OykBaMu. Ha3zanust naparpagos u
nojnaparpagoB MUIIYTCS CTPOYHBIMU TOTYKUPHBIMHA OYKBaMU, 32 HCKITIOYCHUEM TTEPBON

OykBbl, 3arnaBHoi. [loamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCUBOM.

Hymepanuss ucrnonb30BaHHON JUTEpaTypbl MPOU3BOIUTCA MO0 B an(aBUTHOM MOpSIKe,
100 IO Mepe CChUIOK Ha HEE B TEKCTE KypCOBOM pabOTHI.

[Tpumepst oopMIIeHHS TUTEPATYPHI.
Kuuru:

e bunepman B.JI. — Teopus mexanuveckux kosebanuid. — M.: Beicm. mkomna, 1980. — 408
C.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnanbr:

e bopucos [0.C., bnarosemenckuii FO.H., JImutpuuenko C.C., [Tankparos H.M. Ananus
MIPUMEHUMOCTH YPaBHEHUH U HCClieIoBaHNEe (DOPMBI KPHBOM ycTanocTu // 3aBojcKas
naboparopus. uarnoctuka marepuanon, Nel10, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements //
Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.
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9.1.2 TpeGoBanus K conepKaHMIo pa3aeJoB KypcoBOIro NpoeKTa

1. B coaep:kaHMum [0JDKHBI OBITh MpEACTAaBICHbl Ha3BaHUA BCEX TIJaB, maparpagoB u
nojnaparpagoB ¢ yka3aHHeM HOMEpPOB Ha4aJIbHBIX CTPAHUII.

Bo BBegeHnn 00OCHOBBIBACTCS AKTYAJIbHOCTb W CTABUTCA LCJIb pa60TbI, MEPCUUCTIAIOTCA
pemacMbIC 3adadud M OJAa€TCA KPaTKOC COACPKAHHUE BCEX IJIaB. I[J'IH KYpPCOBOI'O IIPOCKTA,
COACPIKAIICTO KOHKPETHBIC 3a/la4n, aCTCA IIOCTAHOBKA 3a1a4.

TeopeTqucxaﬂ pa60Ta MO>KET HOCHTDH OIHCATEILHBIN HIIN MeTO,I[I/ILIeCKI/Iﬁ XapaxkTep.

3. B ocHOBHOI YacTH NOJPOOHO OMUCHIBACTCS OCIEI0BATENILHOCTD PEIICHUS 3a/1a4H.
IlpumepHpiit I1aH OCHOBHOM 4acTH

[ToctanoBka 3amaun. CBeaeHus 00 OOBEKTE MCCIEIOBAHUA U 00JIACTH
MAaIIMHOCTPOEHHUSI.

TeopeTnueckre OCHOBBI PEIICHUS 3a/1a4H, UCIIOJIb3yEMbIE aJITOPUTMBI.
Onucanue nporpaMMHOro o0ecreyeHus

HcxonHble naHHbIE, ONIMCAaHUE PACUYETHON CXEMBI.

Xapaxrepuctukun Mozaenu MKD. KomnnuecTBo 351€MEHTOB, Y3J10B, CTEHEHEH
cBOOOIEL.

Onucanue TUIIOB KOHEYHBIX AJIEMEHTOB.

HNudopmanus 00 yCIOBUSIX 3aKpETUICHHS U HArpy >KEHUsI.

[TocnenoBarenbHOCTE (OPMHUPOBAHUSI MOJICNIN CpeICTBAaMH TporpaMmbel MKD,
0COOEHHOCTH MOATOTOBKU MOJIEIH.

WNudopmanus o mporecce peeHus 3a1a4n.

CBeneHus 0 KOMIIbIOTEpe, XapakTepucTukax mnporpamMmel MKD (Ha3BaHue,
BEpCHsl, BO3MOXKHOCTH), HEOOXOAUMBIX BBIUMCIUTEIBHBIX PECypcax, BPEMEHH
peILIEHusI.

AHanu3 pe3yiabTaToB PaCUETOB.

4. B 3akmioueHun AaCTCA KpaTKas OIICHKAa U OCHOBHBIC BBIBO/IbI BBIIIOJIHEHHOM pa6OTBI.

5. B mnpuioikenue BbIHOCUTCS WH(POPMALMOHHBIM MarepHuan, He TpeOyroIui IeTaqbHOro
paccMOTpeHHs] B OCHOBHOM 4YacTu (Hampumep, TaOiuibl, rpaduKH, PUCYHKH, JUCTUHIH
OporpaMm H T.11.)

9.1.3 TpeboBanus K BLINOJIHEHHIO KYPCOBOI0 IPOEKTA

1. KypcoBoii mpoeKT A0mKeH ObITh 0OPMIIEH COTIIACHO TPEOOBAHUSM, YKa3aHHBIM BBIIIIE.
2. CopnepxkaHue KypCOBOTO TIPOEKTa JODKHO COOTBETCTBOBATh IEPEUMCICHHBIM BBIIIE
TpeOOBaHUSIM.
3. KypcoBoii mpoeKkT JoKeH ObITh CAaH 3a JIBEe HEJACTH 10 OKOHYAHHS CEMeCTpa.
10 MeToanveckue peKOMEHAALMH ISl IPENnoaaBaTesIst
B3aumopericTBue mnpernojaBatTenss CO CTYASCHTAMHA MOXHO pPas3JeiuTh Ha
HCCKOJIBKO COCTAaBJMIOINIUX — JICKOHHOHHBIC, IIPAKTHUYCCKUC U na60paT0pHLIe
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3aHATAS W KOHCYyJIbTHUpOBaHue. [IpemopaBarenb JOMKEH MOCIEIOBATEIBHO
BBIYMTATh CTYAEHTaM psAI JEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHHE Ha KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOro MaTepuania, a
TaK)XK€ OPraHu30BaTh MPOBEJACHUE MPAKTUICCKUX 3aHATUH TaKUM 00pa3oM, 4TOOBI
aKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTHUMYJIHPOBATh CaMOCTOSITEIbHOE
M3BJICYECHUE UMHU HEOOXOJUMOW HH(POpMAIMU U3 PaA3JIUYHBIX HCTOYHUKOB,
CpPaBHUTEIIbHBIM aHAIU3 METOJOB PEUICHHWM, COMOCTABICHHE MOJYyYCHHBIX
pPE3yNbTaTOB, POPMYITHPOBKY U APTYMEHTAIIMIO COOCTBEHHBIX B3TJISIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

[lepen HauagoM mpenoaaBaHus MPENo1aBaTet0 HEOOXOANMMO:

- U3Y4YUTH PabOYyI0 MPOrpaMMmy, IEJIH U 3a/1a4d JUCIUTUIHHBL

- YETKO MPE/ICTABIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKU JIOJKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMUTCS C BUJAMU y4eOHOUM paboThI;

- U3YYUTh COJICPKAHUE PA3/ACIIOB IUCIUIUINHBI.

B Xxoje NEKIMOHHOTO 3aHATUS TpenojaBarelib JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOINPOCHI, O3HAKOMUTH CTYJEHTOB C TIEPEYHEM OCHOBHOM U
JOTIOJIHUTEJIbHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHOW 4YacTH JEKIIMU OOOCHOBATH MECTO M POJIb U3y4aeMOu
TeMbl B Yy4eOHON IUCHUIUIMHE, PACKPBITh €€ MpakThuueckoe 3HadyeHue. Ecnu
YUTACTCS HE TepBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEAbIAyIIeH, He
Hapylas JIOTUKUA U3JI0KEeHUsI yueOHOro martepuaina. JIeKIuio clieyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUUB €€ XapaKTep, TEMY U KPyT T€X BOIPOCOB, KOTOPHIE B €€
XoJ1e OyIyT paCCMOTPEHBI.

B ocHOBHOW 4acTu JIEKIIUU CIEAYyeT PacKphIBaTh COJIEpKaHUE YUEOHBIX
BOIIPOCOB, AaKLEHTUPOBaTh BHHMAHUE CTYJEHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHUSIX U TIPOIECCaxX, OCOOCHHOCTSAX UX MPOTEKaHHs. PacKphIBaTh CYIIHOCTh U
COJIEp’KaHME PA3TUYHBIX TOUYEK 3PEHUS] U HAYYHBIX MOJXO0JI0B K OOBSICHEHUIO TEX
WM WHBIX sBJEHUN U mporeccoB. ClenyeT apryMEHTUPOBaHO OOOCHOBATh
COOCTBEHHYIO TMO3UIMI0O IO CIOPHBIM TEOPETHUYECKUM BorpocaM. I[IpuBoauTh
MpuUMepHhl. 3a1aBaTh MO X0y M3JIOKEHHS JICKIIMOHHOIO MaTepualia pUTOPUIECKUE
BONPOCHI M CaMOMY JlaBaThb HAa HUX OTBET. DTO CHOCOOCTBYET aKTHBU3AIUU
MBICTUTEILHON JESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K MaTepuaiay JeKIuu, ee coaepkaHuto. [IpemonaBaTenb AOMXKEH PYKOBOIUTH
paboToOll  CTYJAEHTOB IO KOHCHEKTUPOBAHHUIO  JICKIIMOHHOTO  Marepuaa,
MOTYEPKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUI
M3y4aeMoil TeMbI, 0CO00 BBIJIEIISIS KATETOPUMHBIN ammapar.

B 3akimounTenbHON 4acTH JIEKIMM HEO0OXOIMMO copMyIupoBaTh 0OIIHE
BBIBO/JIBI TI0 TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOIMPOCOB, OCTABJICHHBIX B
nexuuu. OOBSABUTH TUTAH OYEPETHOTO CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSATHSA,
JIaTh KpaTKUe PEeKOMEHJAIMU TI0 TMOJrOTOBKE CTYJIEHTOB K CEMHUHApy WU
nabopatopHoit pabote. OmnpenenuTb MECTO U BpeMsi KOHCYJbTAIIMU CTYJICHTaM,
MOXKEIaBIIMM BBICTYIIUTh Ha CEMHHape ¢ JoKjIagaMu U pedeparamu 1O
aKTyaJIbHBIM BOIIPOCaM OOCYK/1a€MOU TEMBI.
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[leap mpakTHuecKuX M JaOOPATOPHBIX 3aHATUNA - 00ECTeUUTh KOHTPOJIb
YCBOEGHHS Y4€OHOro Marepuaia CTyAeHTaMH, paCUIMpeHue U yriyOieHue 3HaHuH,
MOJIYYCHHBIX UMM Ha JICKIIUSIX W B XOJIE€ CAMOCTOSATEIHHON paboThl. [loBhimeHne
() (PEKTUBHOCTH TMPAKTHYECKUX 3aHATHH TOCTHUTAETCS IOCPEICTBOM CO3JaHUS
TBOPYECKOM OOCTAaHOBKHM, paclojararoueid CTyJE€HTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3IUIAJIOB M CYXXIECHUW MO OOCYXKIaeMBIM BOIPOCAM, KEITAHHUIO Y
CTYJICHTOB TTOpa0OTaTh Y JOCKHU IIPH PEIICHUH 3a71a4.

[Tocne kaxao0ro JEKIMOHHOTO, JIa0OPATOPHOTO U MPAKTUUYECKOTO 3aHITHS
ceslaTb COOTBETCTBYIONUIYIO 3alKMCh B ypHallaX y4yeTa MOCEIaeMOCTH 3aHSITHI
CTYJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTYJIGHTOB Ha 3aHsATusiAX. [IpoBoauTh TpyNmoBble W  HHAUBUAYaJbHBIC
KOHCYJIbTAlIUM CTYJIEHTOB O BOIPOCAM, BO3HUKAIOUIUM Y CTYJIEHTOB B XOJI€ UX
MOJITOTOBKHU K TEKYIIEH M MPOMEKYTOUHON aTTeCTalluy MO y4eOHOM TUCIUIIIMHE,
PEKOMEHIOBATh B MOMOIIb YYEOHBIC U JPYrHUe MaTEpHalIbl, a TAKKE CIPABOUYHYIO
JUTEPATYPY.

DK3aMeH WM 3a4eT MO AUCHUILIMHE MPOBOAUTCS B (OpME MUCHMEHHOTO
AK3aMEHa C MOCJEAYIONIeH WHIMBHAYyadbHOMW Oecenoll CO CTyJIEHTOM Ha OCHOBE
BOIIPOCOB, CHOPMYJIMPOBAHHBIX B 3a4ETHBIX WJIM HK3aMEHAIIMOHHBIX Ouiertax. B
OWJIET BHOCUTCS JIBa TEOPETUUECKUX U OJIMH MPAKTUUECKUN BOMIPOC U3 PA3TUUHBIX
pa3zieyoB IUCUUILIMHBI 1711 O0Jee MOJHOM MPOBEPKU 3HAHMM cTyAeHTOB. OlleHKa
BBICTABIISIETCS MpernoAaBaTeleM W 0O0bsBisSeTcs mocie oTrBeTta. I[IpenonaBarens
MPUHUMAIOIIMKA 3a4eT WJIM O5K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MPAaBUJIBHOCTh BBICTABIICHUS OLICHKH.
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HHKUHHUPHUHT B aBTOM06I/I.]'IeCTpOeHI/II/I»

[Tpunoxenue 1.
CTpyKTypa u coaepkaHue IUCHUILIMHBI «CTpouTEeIbHASI MEXAHUKA MALIMH» 10 CHEeIHATIBLHOCTH
23.05.01 «<Ha3emHBble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeAcTBAa» (YPOBEHD clieluaanTeTa), npopuib: «KomnborepHblii

< Buabl yueOHoi padoThl, Dopm
g E 2| BKINYAs CAMOCTOATEIbHYIO Buabl camocTosiTeJIbHOI PadoThI bl
Paznen = % § paboTy CTYIEHTOB, CTYJE€HTOB aTTecT
/N 8 == H TPYA0EMKOCTEH B 4acax auumn
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PP | Pepepar | K/p | D | 3
IIsaTbiil cemecTp
1.1 | Tema 1. Beenenue 5 1-2 2 4
JIaboparopHas pabota (3HaKOMCTBO C
1.2 | yHuBepcalbHON IpOrpaMMoii MeTo 1a 5 1-2 4 2
KOHEYHBIX JICMCHTOB)
MHOTOnpoJIeTHBIE CTATHYECKU
13 | Heompeemimbie Oankxu. Metoz cui 5 3-4 9 4
JUTSL PEIICHUS 3a/1a49K
MHOTrOonposeTHbx 0anok (Tema 2)
1.4 | JJabopatopusie paboTsl (Tema 2) 5 3-4 4 2
N3ru6 6anok, gexaniyx Ha yupyrom
15 | OCHOBaHHH. [TonsaTtue o kxpaeBoM 5 5.6 2 4
' s dexre. YncneHHbIE METO B
pacuera 6aok Ha DBM (Tema 2)
1.6 | Jlaboparopubie pabots (Tema 2) 5 5-6 4 2
Pacder cTep>KHEBBIX CHCTEM METOJIOM
17 rnepeMeleHui. MeToJ1 KOHEUHbIX 5 7.8 2 4
AJIEMEHTOB TIPUMEHHUTEIBHO K
crepkHeBbIM cucteMam (Tewma 3).
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1.8 | Jlabopatopusie pabotsi (Tema 3) 5 7-8 4 2
1.9 | banoyHblii KOHEYHBIN DJIEMEHT 5 9-10 | 2 2 4
1.10 | Jlaboparopubie padcoTsl (Tema 3) 5 9-10 4 2
CekTopualibHbIe XapaKTEPUCTUKU
1.11 | nonepeyHbIX CEUEHUN TOHKOCTEHHBIX 5 | 11-12 | 2 2 4
CTEpIKHEH.
1.12 | JlaGoparopubie padotsl (Tema 4). 5 | 11-12 4 2
113 Honepeqzibn?l M3TH0 TOHKOCTEHHBIX 5 | 13-14 | 2 2 4
CTEpIKHEH.
1.14 | Jlaboparopusie pabotsl (Tema 4). 5 | 13-14 4 2
CB000OIHOE KpyUeHHE TOHKOCTEHHBIX
1.15 | crepkHE# OTKPBITOrO MPOQHIIS. 5 | 1516 | 2 2 4
JleriaHaluy MonepevyHoro CeuYeHusl.
1.16 | Jlaboparopubie padotsl (Tema 4). 5 | 15-16 4 2
CrecHeHHOE KpyuyeHUE TOHKOCTEHHBIX
CTEp>KHEH OTKPBITOTO TPOQHIIS.
Omnpenenenre HOPMaIbHBIX U
117 | KacaTelbHbIX HaIlpsHKEHU N 5 1718 | 2 2 4
CTECHEHHOT' 0 Kpy4eHus. BeiBoa u
perenue audhepeHInaITbHOTO
YpaBHEHUsI CTECHEHHOI'O KPY4EHHUS.
buMomeHT.
1.18 | JIaboparopusie paboTsl (Tema 4). 5 | 17-18 4 2
dopma arTecTalluu
Bcero yacoB nmo jucuunjnHe 18| 18 36 72
B MATOM ceMecTpe
lecroii cemecTp
BapuannoHHbIe METOIBI MEXaHUKH
2.1 | xoHcTpykuid. [TpuHun MuHuMyma 6 1-2 2 2 4 8
noteHanbHoi sueprun (Tema 5).
29 BapuanmonHbie METOABI MEXaHUKH 5 3.4 2 2 4 3

KOHCTpYKIMM. [IprHIIMIT BO3MOXKHBIX
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nepemenieHul. Meron Putna, meron
byonosa-I"anepkuna. (Tema 5)

2.3

OcecuMMeTpUYHBIE JICTAIH.
Toscrocrennbie nuanHapkl (Tema 6).

2.4

OcecuMMeTpUYHBIE JICTAIH.
ToncrocreHHBIE COCTaBHBIC
aaps! (Tema 6).

7-8

2.5

OcecuMMeTpuyHBbIe J1eTanu. beicTpo
Bpamiatontuecs qucku (Tema 6).

9-10

2.6

OO6mmas Teopust n3ruda IIacTUH.
I'unoTe3bl TEXHUYECKON TEOpUH
n3ruba miacTuH. BeIBO OCHOBHBIX
3aBUCUMOCTEH YpaBHEeHUE U3rubda
wiacTuH. I'panuunseie ycinosus (Tema

7).

11-12

2.7

KoHeuHbIe 371eMEHTHI TOHKHX
mwiactud (Tema 7).

13-14

2.8

Pacuer ocecummeTpuuHO
Harpy>KeHHBIX TUIACTUH U 000JI0YEK.
Kpyribie 1 KoybIIeBbI€ ITACTHUHEI.
(Tema 8).

15-16

2.9

besMmomenTHas Teopusi 000104YEK
Bparienus (Tema 8)

17

Popma arTecTauuu

Bcero yacoB nmo fucuMIiinue
B LIECTOM ceMecTpe

18

18

36

72

Cenbmoii cemecTp

3.1

CaeneHus U3 reoMeTpun
MIPOCTPAHCTBEHHOU KPUBOM.
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EcrecTBeHHbIN TpexrpanHuK PpeHe.
KacarenbHast, HopMaiib 1 OMHOPMAab.
KpuBusHa u kpytka. I'eomerpus
noBepxHoctu. KpuBonuHeiiHbie
koopauHatsl. [lepBas kBagpaTuuHas
¢dopma nosepxHoctu. [TapameTrpsl
Jlame. (Tema 9).

3.2

Jlaboparopusie pabotsl (Tema 9).

3.3

CaenieHus U3 reoMeTpun
oBepxHOCTU. KpuBU3HBI
HOPMaJIbHOTO U HAKJIOHHOT'O CEYEHUI.
Bropas kBanparuunas ¢popma
nosepxHoctu. Teopema MeHsbe.
JIvauu kpuBu3HbL ['1aBHbBIE
KpuBH3HBI ToBepxHOCTH (Tema 9).

3-4

3.4

JIaboparopusie pabotsl (Tema 9).

3.5

CaenieHus U3 reoMeTpun
MOBEPXHOCTHU. [[epuBalinoHHbIE
dbopmynsl Beitnraprena. Bextopst
BpALLIEHUS TpUEApa IOBEPXHOCTH IIPU
JBH>)KEHUU BJI0JIb KOOPJIMHATHBIX
nunuii ToxnectBa Konauuu-I'aycca
(Tema 9).

5-6

3.6

Jlaboparopusie pabotsl (Tema 9).

3.7

OcHoBBI 00111€# TEOpUU 000I0UEK.
I'unoressr Kupxrodda-Jlaaa.
Jlepopmaruu 1 U3MEHEHUs KPUBU3HBI
CPeAMHHOM MOBEPXHOCTU OOOJIOUKH.
BapuaHTbl KOHEUHBIX U MaJIbIX
nedopMmaruii, MaabpIx MepeMenIeHUH.
VYcnoBus coBMECTHOCTH JiehopManinit
(Tema 10).

3.8

Jlaboparopusbie pabotsl (Tema 10).

7-8
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3.9

Jledopmaruu SKBUAUCTAHTHOM
noepxHoctu. (Tema 10)

9-10

3.10

Jlaboparopubie pabotsl (Tema 10).

9-10

3.11

HanpsikeHnus B HOpMaabHBIX
CeueHHsIX 000J04YKH. BHyTpennue
CHJIBI © MOMEHTBI. Y paBHEHUS
PaBHOBECHS 3JIEMEHTa 000JIOUKH.
COOTHOILIIEHUS YIIPYTOCTU. DHEPTHUS
yrpyroi aedopmMaria 000JI0YKH.
(Tema 10)

11-12

3.12

Jlaboparopubie pabotsl (Tema 10).

11-12

3.13

Bo3mokHOCTH TTOCTpOEHUS
NpUOIMKEHHBIX Teopuil. YacTHbIE
ciydau oO1ieit Teopun 000I04€eK.
(Tema 10)

13-14

3.14

JIaboparopubie pabotsl (Tema 10).

13-14

3.15

OcoGenHoctu pacueTa

MHOTI'OCJIOMHBIX IJIACTHH U 000J10Y€EK.

(Tema 10).

15-16

3.16

Jlaboparopubie pabotsl (Tema 10).

15-16

3.17

Pacuer TpexciioiHbIX IIJIaCTHH.
[TonsTe o pacuerax 000J04YEK B
reOMETPUYECKH HEJTMHENHON
noctanoBke. (Tema 10).

17-18

3.18

Jlabopatopusie pabotsl (Tema 10).

17-18

dopma arTecTalMuU

Bcero yacoB nmo gucuuniinge
B CeIbMOM ceMecTpe

18

18

36

BocbMmoii cemecTp

4.1

Craruka iocKkux u
IIPOCTPAHCTBEHHBIX KPUBOJIMHENHBIX
cTepkHer /lonymenns MexaHuKu

1-4
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IrMOKHUX cTepKHEN. BekTopHble
YpaBHEHMsI paBHOBECHsI THOKHUX
crepkuedt (Tema 11).

4.2

Jlaboparopubie pabotsl (Tema 11).

1-4

12

12

4.3

BapuaHnTbl AeiiCTBUS BHEIITHEN
Harpy3Kku npH aeGopMUpoBaHUN
CTEp>KHs. Y paBHEHUsI paBHOBECHSI B
CBSI3aHHOM M ICKapTOBOM CUCTEMaxX
koopauHat. (Tema 11).

4.4

JIaboparopubie pabotsl (Tema 11).

12

12

4.5

MerTo/ibl peleHust TNHEMHBIX

YpaBHEHUI PaBHOBECHUS CTEPIKHEM.
(Tema 11).

9-12

4.6

Jlaboparopubie pabotsr (Tema 11).

9-12

12

12

4.7

[Tnockue KpUBOJIMHEHWHBIC CTEPIKHU.
(Tema 11)

13-16

4.8

Jlaboparopubie pabotsr (Tema 11).

13-16

12

12

4.9

[IpocTpaHCTBEHHBIE KPUBOJIMHEWHbBIC
crepxkHu. Onpenenenune HJAC
[WIAHIPUYECKHUX TIPYKUH TIPH
pOM3BONIBHBIX Harpyskax. (Tema 11)

17-18

4.10

Jlaboparopubie pabotsl (Tema 11).

17-18

DopMa aTTecTaluu

Bcero yacoB no fucuMIinue
B BOCBMOM ceMecTpe

54

54

Bcero yacos no fucuMiJiiae Bo
BCEX ceMecTpax

36

54

144

234
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Ipunooscenue 2 x
5 5 pabouetl npozpamme
MUWHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUAPOCCUNCKOU ®ENEPALINN

DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

CrnenuanbHOCTh
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
[Ipoduns:
KoMnboTepHblii HHAKUHUPUHT B AaBTOMOOMJIECTPOEHUN
Dopma obyyenus: ounasl

Kageopa: /lunamuka, npounocmo Mawiun u cCOnpomusieHue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«CTpOI/ITeJ'IbHaH MeXaHUuKa MallluH>»

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeICTB:

CocTaBUTED:

Pycanos O.A.

Mockea, 2024200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTU KOMITETEHI[UH

Tao0numa 1

CTpOI/ITeJ'lI)HaH MEeXaHHuKa MalllMH

dI'OC BO 3

B miporiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
o01menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMITETEHIUH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss  |(@opma CreneHnu ypoBHeil 0CBOCHHUS
NH- D®OPMYJINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHLUIA
JMIEKC KA s ro

KOMIIETEHIIM |[CpeACcTBa

30




OIIK-2

Criocoben pemaThb
npodeccruoHaIbHbIC
Bagadn c
MCTIOJTb30BaHHEM
METOHO0B, CIIOCO00B H
Cpe/ICTB  TONy4YCHUs,
XpaHEHUS "
nepepaboTKu
MH()OpMAITHH;
MCIIOJIb30BaTh

WHQOPMAaIMOHHBIE U
(POBBIE TEXHOJIOTHU
B  mpodeccnoHaIbHON
IMesITeIbHOCTH

3HATD:

TEOpETHYECKHE BOTIPOCHI pacueTa KOHCTPYKINH C
MCIIOJIb30BAaHUEM MOJICTICH CTEPXKHEH, TUIACTHH,
000I0YeK.

YMeTb:

CaMOCTOSTEITHLHO COCTABJIATh PACUCTHBIC CXEMBI
KOHCTPYKTHUBHBIX 3JICMCHTOB MAIIIUH C
MCIIOJIb30BAaHUEM MOJICTICH CTEPXKHEH, IUIACTHH,
000JI0UEK;

ITPOBOJMUTH PACUYCTHI KOHCTPYKTUBHBIX 3JICMCHTOB
MAILWH C UCIIOJIb30BAHUEM MOJIEJIEH CTEPIKHEN,
[UIACTHH, 000JIOYEK.

BJIAJETh:

METOJaMU CTpOHTeHBHOﬁ MEXaHUKHU
[MPUMEHUTENBHO K 3JIeMEHTaM
MaITHHOCTPOUTEIHHBIX KOHCTPYKIIHH ..

Camocros-
TeJTbHAS
pabora,
TICKITHH,
paKTU4eC-
KHE 3aHSTHS,
maboparop-
HbIE pa0OTHI

VO, II

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
uaCMHOCIU - Pam, Ky30608, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocnpon3BoICTBO MOJTYYEHHBIX

3HAHWW B XOJI€ TEKYILIETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacHemuvlx mooenetl

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMoCmOsmeNnbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHHUE IOJYYEHHBIX
3HAHUW B IIpolLecce IMOArOTOBKH K

CEMHUHAapaMm, K BBICTYIIVICHUIO C TOKJIaA0M
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OIIK-5

CrniocobeH TpUMEHATH
WHCTPYMEHTapUi
(dhopManuzanyu
WHXCHEPHBIX, HAYYHO-
TEXHUYECKUX  3aJad,
WCTIOJTb30BaTh
MPUKJIATHOS
MPOrpaMMHOE
obecrieueHne
pacuere,
MOJICTTUPOBAHUU 17§
MPOCKTHPOBAHUU
TEXHUICCKUX OOBEKTOB
154 TEXHOJIOTUYCCKUX
MPOIIECCOB.

npu

BHATH:

BEIYHACIUTEIHHBIE AITOPUTMBI, TPUMEHSEMBIC B
COBPEMEHHOM MPOrPaMMHOM 00ECTIEYCHUH IS
[peIIeHUs IPUKIIaJHBIX 33]a4 aHau3a HalpsKEeHHO
ImecopMUPOBAHHOTO COCTOSTHUST KOHCTPYKITHIA
TPAHCIIOPTHO-TEXHOJIIOTHIECKHUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS

YMeTb:

MCIIOJIF30BaTh COBPEMEHHOE MTPOrpaMMHOE
oOecriedeHue Uil pacueTHOTO aHAIN3a
HATPSHKEHHO 1e(hOpMUPOBAHHOTO COCTOSHHS
ImeTasnei u y3JI0B TPaHCTIOPTHO-TEXHOIOTHYECKUX
CPEICTB M UX TEXHOJIOTHYECKOTO 000pyIOBaHUS .
BJIAETh:

HABBIKAMH HCIIOJIE30BAaHUS OHON M3 COBPEMEHHBIX
BBEIYACIUTEIHHBIX IPOTPaMM, PEANTH3YIOMIEH METO
KOHEYHBIX 3JIEMEHTOB, JJIS pacyeTa HalpsKeHHO
neOpMUPOBAHHOTO COCTOSTHUS JIeTalel 1 y3JI0B
TPAHCIIOPTHO-TEXHOJIIOTHYECKHIX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS

Camocros-
TeJTbHAS
pabora,
TICKITHH,
paKTU4eC-
KHE 3aHSTHS,
mabopaTOpHbI
e paboThI

VO,II

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
uaCMHOCIU - Pam, Ky30608, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocnpon3BoICTBO MOJTYYEHHBIX

3HAHWW B XOJI€ TEKYILIETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacHemuvlx mooenetl

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMoCmOsmeNnbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHHUE IOJYYEHHBIX
3HAHWW B Ipouecce IMOArOTOBKH K

CEMHUHAapaM, K BBICTYIUICHUIO C TOKJIAA0M
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Ilepeuenv ouenounvlx cpeocme no OucCUUnIUHE

« Cmpoum €JIbHAA MEXAHUKA MAUWIUH»

Ipunoosicenue 3
K pabouetl npocpamme

OoC

HaumenoBanue
OLICHOYHOI'O
Cpe/cTBa

Kpatkast xapakTepucTHKa OIICHOYHOTO
cpencTaa

[IpencraBnenue
OIICHOYHOTI'O CPEJICTBA B
dOC

[IpoexTt

ay

KOHEUHBII  NPOAYKT, IOIy4YaeMbId B
pe3yJIbTaTe IJIAHUPOBAHUS W BBIIOJIHEHHUS
KOMILIIEKCA y4eOHBIX u
MCCIIEOBATENbCKUX 3anaHui. Ilo3Bosser
OLICHUTH YMEHHUS 00yJaromuxcst
CaMOCTOSITEJIBHO ~ KOHCTPYMPOBaTb  CBOU
3HAHUA B MPOLIECCE PEIICHUS TPAKTUUECKUX
3ajjad M [poOJieM, OPUEHTUPOBATHCS B
1H(OpPMaLOHHOM

[IPOCTPAHCTBE u YPOBEHb
c(hOpMHUPOBAHHOCTH aQHAJIUTUYECKUX,
MCCJIEOBATEIbCKUX  HABBIKOB, HABBIKOB
[IPAKTUYECKOI0 U TBOPYECKOTO
MBILUIEHUS.  MOXET  BBINOJHATBCS B
MHIVBUAYAJIBHOM TOpPSIIKE WM TPYINION
00y4Jaromuxcs.

TeMmbl rpynmnoBbIX 1/ WU
WH/IMBUIYAJIbHBIX
IIPOEKTOB

12

YcTHBI onpoc
co0eceoBaHueE,
(YO)

CpencTBo KOHTpOJISl, OPraHW30BAaHHOE Kak
crienManbpHas ~ Oecela  MEIaroru4eckoro
paboTHMKAa C OOydJalIUMCS Ha TEMBHI,
CBS3aHHBIE C H3Y4aeMOW TUCIUILINHOMN, H
[pPacCCUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHUI
00yJaroIerocs 1o onpeaesieHHOMY pasJieny,

TemMe, npolsemMe U T.11.

Bormpocs! no
TeMam/pazjiesiaMm
JUCLUTUTMHBI
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
COMPOTHUBJICHUE MATEPHUAIOB»

Jucnuminnaa - CTpouTeIbHA MEXAHUKA MAIIIUH

CrnenmansHocTb 23.05.01. HazeMHble TPaHCIOPTHO-TEXHOJIOTMYECKHUE CPENICTBA
(YpOBEHb CHIEIIMATIUTETA)

Bonpocekl AJ1s1 KOHTPOJISI 3HAHUI M0 JucuuILInHe «CTPpOUTeILHASI MeXaHUKA
MAaIIuH»
1. Ocobennoctu 3a1au oOecrneyeHus: MPOYHOCTH KOHCTPYKIIMH aBTOMOOMIIEH 1
TPaKTOPOB.

2. JlebopmupoBaHHOE COCTOSIHUE Teja. BripaxkeHne KOMIOHEHT aedopManuii

Yyepe3 MPOU3BOJIHBIE OT MEPEMEIICHHMA

[1nockoe Hanps>KEHHOE U TIOCKOE Ae(OPMUPOBAHHOE COCTOSHUS.

4. CoOTHONIEHUS YyNPYTOCTH U30TPOIHOIO MaTepuaa Mnpy MioCKOM

HaIpsHKeHHOM cocTosiHuU. Moyine ynpyroctu. Koaddumuent Ilyaccona.

Monayns casura.

CooTHOIIIEHUS YIPYTOCTH JUTSI TNIOCKOTO Je(hOPMHPOBAHHOTO COCTOSTHHSI.

MHOTOIPOJIETHBIE MHOTOOIIOPHBIC CTATUICCKU HEOTIPEICTUMBbIC OaJTKH.

VYpaBHEeHHE TPEeX MOMEHTOB JIJISI MHOTOIIPOJICTHBIX MHOTOOITOPHBIX OaJIoK.

BriBo ypaBHEHHMI H3rn0a Oanku Ha yIpyroM OCHOBAHHH.

. KpaeBoii apdext npu u3rude 6aJIku Ha yIpyroMm OCHOBAHUH.

10 Kpaesble ycroBus B 3a7aue u3rubda 0aiku Ha YIpyroM OCHOBaHHUH

11.Meton cun 1 MeTO/ IEpeMEICHUH.

12.0OcHoOBHBIE MOJIOKEHUSI METO/Ia TIEPEMEIIICHUH Ha IPUMEPE pacueTa
CTEP>KHEBBIX CHCTEM.

13.Marpuripl )KeCTKOCTH ¥ TIOATIMBOCTH.

14 .JlokanbHble U TII00ATBHBIE KOOPAUHATEL. DOPMYITEI TPpe0Opa3oBaHUs
BEKTOPOB ¥ MaTPHII.

15.PacyeT cTep:KHEBBIX CUCTEM METOJIOM MIEpEMEIICHUM.

16.MaTtpuiia )keCTKOCTH CTEP)KHEBOTO KOHEYHOT'O JICMEHTA.

17.MaTtpuiia )keCTKOCTH OaKu

18.0OcHoBHbIe monoxenuss MKD B ¢hopme MeTo1a mepeMenieHni.

19.PacueT nmpocTpaHCTBEHHBIX CTEP)KHEBBIX CUCTEM METOJIOM KOHEUHBIX
AJIEMEHTOB.

20.OcHOBHBIE TIOHATHS METOJ1a KOHEYHBIX AJIEMEHTOB.

21.0Omnpenenenusi: KOHEYHBIN AIEMEHT, CTETIEHU CBOOOIbI KOHEYHOTO JJIEMEHTA,
Y376l KOHEYHOTO AJIEMEHTa, PYHKITMH (POPMBI KOHEYHBIX DJIEMEHTOB.

22.OCHOBHBIE THUITBI KOHEUHBIX 3JIEMEHTOB.

23.CtenieHu cBOOO I KOHEUHOTO DJIEMEHTA.

24 . OyHKuMA POPMBI KOHEUHBIX 3JIEMEHTOB.

25.CgoiicTBa yHKLIMHA POPMBI.

26.TIpsimoit meton nosydeHus: cootHomennit MKD. CtepkHEeBO# KOHEUHBIN
AJIIEMEHT.

w

©oo~NOo O
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2. ®opMHpOBaHUE TII00ATIBHON MAaTPUIIBI )KECTKOCTU KOHCTPYKIIUU U3 MaTPUI]
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a7auH ).

28.ITpuHIMIT MUHUMYMa MTOTEHIIUATBLHON YHEPTUH, KaK BO3MOKHASI OCHOBA
MKD.

29.0OCHOBHBIE COOTHOUICHHSI METO/1a KOHEYHBIX SJIEMEHTOB Ha OCHOBE
MPUHIIMIIA MUHUMYMa MTOTEHIIUAIbHONU YHEPTHH.

30.banounsiif KOHEUHBIH 351eMeHT. [ umoTe3s! AedhopMupoBaHus OaIoK.

31.®yukIMu GopMBbI OATIOYHOTO KOHEYHOTO 3JIeMEeHTa (IOJTMHOMBI DPMHUTA).

32.13rub 6pyca 00JIbII0M KPUBU3HBI.

33.2. Pacnipenenenre HanpsiKEHUH B MOMEPEYHOM CeUeHUH Opyca 0010
KPUYU3HBI TIPU YUCTOM H3THOE.

34.I'unoTe3bl U JOMYIIEHUS TEOPUHU TOHKOCTEHHBIX cTepkHel B.3.Bnacosa.

35.0co6enHocTH iepopMaliii TOHKOCTEHHBIX CTEP>KHEH.

36.0mpeneneHne CeKTOPUaIbHBIX XapaKTEPUCTUK MPOoduiei.

37.CB00OIHOE KPYUEHHE TOHKOCTEHHBIX CTEPKHEH OTKPBHITOTO MOMEPEUHOTO
npodumns. CTeCHEHHOE KPYUSHHE TOHKOCTEHHBIX CTEP>KHEH OTKPBITOTO
norepeyHoro npoduis. BumoMenT.

38. [lerianaius OMEPEYHOTO CEUEHUS TIPU CBOOOTHOM KPYUEHUH CTEPIKHEH
OTKPBITOTO MOTIEPEYHOTO PO,

39.0mnpenencHue MOIOKESHAS IEHTPa KpydeHusI (U3ruda).

40. OmnipeienieHNe HOPMAIBHBIX M KaCcaTeNIbHBIX HANIPSHKEHUH CTECHEHHOTO
Kpy4CHHUSI.

41. BeiBog 1 penieHue AudpepeHnanbHOro ypaBHEHNs CTECHEHHOTO KpyUeHUs!
TOHKOCTEHHOT'O CTEPKHSI.

42. Tlonepeunslii U3rud TOHKOCTEHHBIX CTEPKHEN

43.MHOTrOMpOIETHBIE CTATUYECKU HEOTIPEICTUMbIC OaJTKH.

44 Meton cui Ijis pelieHus 3aa4i MHOTOIIPOJICTHRIX 0aJIoK.

45.banky Ha ynpyroM OCHOBaHUM.

46.Br1BOT ypaBHEHUH M3rnba 6aIKi Ha YIPYroM OCHOBaHUM.

47.KpaeBble yCIIOBHS U YCIOBHS CTBIKOBKM YYaCTKOB M3rMOa COCTaBHOM Oanku
Ha YIIPYroM OCHOBAHHHU.

48.M3ru6 6anok Ha yIpyroM OCHOBAHHWH IMTOCTOSTHHOM JKECTKOCTH.

49.TTocTpoeHre YaCTHBIX pPEIICHWH YpaBHEHHH Mporuda Oallok Ha yHpyrom
ocHOBaHMM. MeTtoz pacyeTa "JUIMHHBIX" 0aJOK Ha YIIPYrOM OCHOBAHHH.

50.TTonsatue o kpaeBoM 3¢ dexTe n3ruda 0aJoK Ha YIIPYroM OCHOBAHHH.

51.PacueTt Ganok nepeMeHHOM KeCTKOCTH Ha YIPYrOM OCHOBaHHH.

52.Metop nepeMeneHnii JUisl pacueTa CTEPIKHEBBIX CHCTEM.

53.0cHOBHBIEC HJIEM METOJA MEepEeMEUICHUI Ha MPUMEPE pacyeTa CTEPHKHEBBIX
cucTeM, pabOTarONIMX Ha pacTsHKEHHE-CxKATHE.

94 .MaTpu1bl )KECTKOCTH U MOJATINBOCTH CTEPHKHS.

55.JIokanpHbIe U r100aTbHBIE KOOPAUHATHI CTEPKHS.

56.Dopmynel IpeoOpa3oBaHrs BEKTOPOB U MATPUI] MPH pacueTe CTEPIKHEBOM
CUCTEMBI METOZIOM MIEPEMEIIICHHIA.

57.Pacuer miaockux paM METOAOM MepeMElIeHU .
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58.Matpwuiia )XeCTKOCTH CTEPKHS IMPU COBMECTHOM yueTe AedopManuii u3ruda
U PACTSKEHHUS.

59.Marpuiia JKECTKOCTM ¥ BEKTOp Y3JIOBBIX CHJ MPOCTPAHCTBEHHOTO
CTEPXKHEBOTO 3JIEMEHTA.

60.OcHoBHbIe nonoxenuss MKO B popme MeToia nmepeMenieHuil.

61.Pacuer mpOCTPaHCTBEHHBIX CTEPKHEBBIX CHCTEM METOIOM KOHEUYHBIX
aneMeHToB Ha DBM.

62.baouHbIl KOHEUHBIH 3JIEMEHT.

63.OCHOBHbIE THUMNOTE3bl WU JOMYIIEHHUS TEOPUH TOHKOCTEHHBIX CTEep>KHEH
Bnacosa- Ymanckoro.

64.0cobenHocTu nedopmaliii TOHKOCTEHHBIX CTEPKHEH.

65.CB000IHOE KPYUCHHE TOHKOCTEHHBIX CTEPIKHEH OTKPBITOTO MPOdUIIS.

66.CTecHeHHOE Kpy4eHHE TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO TTPO(UIIS.

67.0mnpenenenne CeKTOPUAIbHBIX XapaKTEPUCTUK TTPOdUIIeH.

68. [leriaHariy oMepevHoro ceueHuss. BUMOMEHT.

69.0mnpenenenne MoI0KEHUS IEHTpa KpydeHus (M3ruoa).

70.0mpeneneHrne HOPMAJIbHBIX M KacaTeIbHBIX HAMPSHKEHUH CTECHEHHOTO
Kpy4CHHUS.

71.BeiBog u pemieHue aUPPEpeHIIMAIBHOIO ypaBHEHUS CTECHEHHOIO
Kpy4CHHUS.

72.ITomepeunbliit U3rud TOHKOCTEHHBIX CTEPIKHEH.

73.Bapuanrionnas gpopMylIupoBKa METO/Ia MEPEMEIIICHUA.

74.9neprus nedpopmanuu. [lorenuan BHemHuX cuil. [loTeHnmanbaas sHeprus
cucteMsl. [IpuHIIUIT MUHUMYMa TOTEHITUATIBHONU SHEPTUH.

75.ITpuHIIUTT BOBMOXHBIX TTEPEMEIICHHM.

76.Bapuanronnsie npunnmnsl Kactunuano n Xenunrepa-Peiiccuepa.

77.Metonx Purra.

78.Meton byonoBa-I"anepkuna.

79.CoOTHOIIICHHST METOJa KOHEYHBIX JJIEMCHTOB Ha OCHOBE BapHAIIMOHHOTO
MOJIX0/1a.

80.0Ocecummerpuunas aedopmaiiisi KOJIBIIEBBIX JAeTaneld. Pacder komer Ha
IPOYHOCTH U KECTKOCTb.

81.0OcecumMeTpUUHO HArpy>KeHHBIE TOJICTOCTEHHBIE IMIMHIPHI - 3a1a4a Jlame.
BpIBOZ OCHOBHBIX COOTHOILLICHUH.

82.Hampsbxkenust u aedopMaliiiid B TOJCTOCTEHHOM ITWJIMHApPE TPH JCHCTBHH
BHYTPEHHETO M HAPY>KHOTO JIaBJICHUS.

83.Hampsbkenust 1 aedopmaiid B TOJCTOCTEHHOM COCTABHOM  ITUJIMHJPE.
®opmyuel I'anonuHa.

84.Pacder QUCKOB MOCTOSSHHOW TOJIIMHBI B aHamuTH4eckoil ¢opme. Jucku
PaBHOTO COTIPOTUBIICHUS.

85.Ilocagounbie HampsKEHUS B JUCKaX, OMPEACIICHHUE OCBOOOXKIAIOIIEr0 U
pa3pymIaromiero yrucia 000pOTOB BPALIAIOIINXCS JUCKOB.

86.KoHeuHbIH 2JIeMEHT, UCITOJIB3yEeMBIH MPH pacueTe TUTACTHH.

87.0cecuMMETpUYHO HArpy>KeHHbBIE ITUITMHAPUIECKUE 00O0TOUKH.
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88.0cecuMMeTpUUHbBI U3TMO KPYTJbIX W KOJBLEBBIX IUIacTUH. OCHOBHbBIE
TUNOTE3bI U JOMyIeHUsl. BBIBOA OCHOBHBIX COOTHOLIEHUH.

89.UnTerpupoBanue nuddepeHnanbHOr0 ypaBHEHHs] W3rMOa KPYIJBIX U
KOJIBIIEBBIX TJIACTHH.

90.I'pannuHbIe YCIOBUS U YCIOBUS CTHIKOBKHU MPHU pacyeTe M3ruda Kpyribix U
KOJIBIIEBBIX TJIACTHH.

91.Pacyet Ha MPOYHOCTH U KECTKOCTH M3TU0a KPYTIIBIX U KOJIBLIEBHIX MJIACTHH.

92.Kpyribie mIacTUHBI CTYNIEHYATON TOJIIIMHBI, TTOJIKPEIUICHHbBIE KOJIbIEBBIMU
pebpamu.

93.Pacuer o0onouek BpaiieHus 10 Oe3MOMeHTHOM Teopuu. OCHOBHbBIE
TUNOTE3bI U JOMylIeHus. ['eoMeTpusi CpeIMHHON MTOBEPXHOCTH.

94.YcnoBus CyiecTBOBaHMsI O€3MOMEHTHOTO COCTOSIHUSI 000JIOUEK BpalllCHHUS.
BriBoa pa3pemaronyux ypaBHEHUM.

95.Pacuer 06e3MOMEHTHBIX 000JOYEK HArpy>KEHHBIX PAaBHOMEPHBIM U
THIPOCTATUYECKUM JIaBJICHUEM.

96.MoMeHTHasi Teopus OCECUMMETPUYHBIX IMIMHIPUYECKUX 000JIOUEK.
BpIBOI OCHOBHBIX ypaBHEHHI.

97.UnterpupoBanue nudQepeHuanbHbIX ypaBHEHUH OCECHMMETPHYHOTO
n3rubda MWIMHAPUUECKUX 000JI0UEK.

98.'pannuHble  yCIOBUS MpPH  pacdyeTe OCECHMMETPUYHOTO  H3Tubda
HUAJTUHAPUYECKUX 000JI0UEK.

99.0cobenHocT pacuera "MIMHHBIX" TUIMHApPUYECKUX oOosodek. KpaeBoit

addexr.

100. I'eoMerpust IPOCTPAaHCTBEHHON KPUBOW. ECTECTBEHHBIN TPEXIPAHHUK
O®pene. KacarenbHasi, Hopmanb 1 OuHopMaiib. KpruBu3Ha u KpyTKa.
101. I'eomeTpust moBepxHoctu. KpuBonuHeliHble koopauHatbl. llepBas

kBajpatuyHasi ¢opma moBepxHocTu. [lapamerpsr Jlame. KpuBuznbl
HOPMAJIBHOTO W HAKJIOHHOTO CEUYECHUM.

102. Bropas kBanpatuunas ¢popma noepxHoctu. Teopema MeHbe.

103. JIvHMM KPUBHU3HBI TOBEPXHOCTH. | J1aBHBIE KPWUBU3HBI MOBEPXHOCTH.
Cpenssst ¥ rayccoBa KpUBH3HA MTOBEPXHOCTH.

104. HepuBarmonnsie (popmyisl BeliHrapreHna.

105. BexTopsl BpaieHUs TpHeapa MOBEPXHOCTH TPH ABMKCHHUU BIOJb
KOOPJIMHATHBIX JIMHUM.

106. ToxnecrBa Konmaru-I'aycca.

107. I'unoressr Kupxrodda-Jlssa B Teopun miaacTuH U 000JI0YEK.

108. Hedbopmanyii ¥ W3MEHEHHsS] KPUBHU3HBI CPEIUHHOW MOBEPXHOCTHU

obonouku (oOmiasi Teopusi 00o0yioueK). BapwaHThl KOHEYHBIX U MaJbIX
nedopmanuii, MaJbIX TEPEMEIICHHM.

109. Hedbopmanyii  SKBUIUCTAHTHON TMOBEPXHOCTH 000JI04KK (0Ommas
Teopusi 000JI0UECK).

110. Hanpsixennoe cocrosinue 0001049Kku (00111as1 TeOpHst 000JI0UEK).

111. BHyTpeHHue cuiapl ¥ MOMEHTHI B 00oJjiouke (oOmas Teopus
000J104€eK).
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112. YpaBHEHUsI paBHOBECHS 3JIEMEHTA 000JIOUKH.

113. CooTHoOIIIEHUS YIPYTOCTH B TEOPUHU 00OJIOUEK.

114. [loHsiTME O BapHAIllMOHHOM BBIBOJIE YPAaBHEHUI paBHOBECHs B 0OOILIEH
TEOpHH 000JIOYCK.

115. ['pannuHbIe yCI0BUS B 00111e# TEOpHH 000JI0YEK.

116. AHanu3 CTpYKTYpbl YpPaBHEHUI TEOPUHA TOHKUX O0O0JIOYEK.

117. Teopun pacyeta MHOIOCIOMHBIX IIIACTUH W O0OJIOUEK. YdYeT
aedopmalil monepeyHoro casura. Pacuer TpexciaonHbIX TUIACTHH.

118. [Tonatue o pacuerax 00OJOYEK B TEOMETPUUYECKH HEITMHEHHOMN
[IOCTAHOBKE.

119. EcrecTBEeHHO 3aKpydeHHble cTepkHU. [lmockue KpuBONMHENHBIE
cTrepkHA. OCHOBHBIE THUIIOTE3bI M JOIYLICHUS B MOJEISIX €CTECTBEHHO
3aKPYYEHHBIX CTEPKHEM.

120. VYpaBHeHus paBHOBeCHUs IUIOCKUX U MPOCTPAHCTBEHHBIX KPUBOJIMHEWHBIX
CTEpIKHEM.

121. Tlpukmagaple  3aJa4d  MEXaHUKA  KPUBOJMHEWHBIX  CTEpIKHEH.
Omnpenenenne HJ/IC mwimHAPHYECKHUX TPYKUH IIPU  NPOU3BOJIBHBIX
HarpysKax.

122. [IoHATHE O HEMMHENHBIX 33/1a4aX CTATHUKU KPUBOJIMHENHBIX CTEPKHEN
Y METOJaX UX PELICHUS.
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MHUHHCTEPCTBO HAVKMU U BBICILIEI'O OBPA3BOBAHU ST POCCUMCKO OEJIEPAIINA
®EJIEPAJILHOE I'OCYTAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICIIET'O OFPA3OBAHNSA
«MOCKOBCKUH I[TOJUTEXHUYECKNI YHUBEPCUTET»
(MOCKOBCKUI ITOJIUTEX)

Kadenpa: /lunamuka, MpOYHOCTH MAITUH ¥ COMMPOTHBIICHUE MaTEPUAJIOB

IIpumepHbIe TEMbI KyPCOBBIX POEKTOB

T10 JUCIIATUINHE
«CTpOI/ITeJII)Haﬂ MEXAaHHUKA MallIuH»

CnenuanbHOCTB:
23.05.01. HazeMHbI€ TPaHCIIOPTHO-TEXHOJOTUYECKUE CPEJICTBA
KBanuduxanus (CTeneHb) BHITYCKHUKA:
CHEUAIHCT
®opma 00ydeHHsI: OUHAS
1. Ananmu3 paeQopMHUpOBaHUS Kp3UI-CUCTEMbI 3JIEKTPONOE3/a IpHU
aBapUITHOM CTOJIKHOBEHUH C MPEMSATCTBUEM.
2. UccnenoBanus HAIPSLKEHHOTO COCTOSIHUS MOJIMaMUTHBIX
CEnapaTopoB POJIMKOBBIX MOAIIUITHUKOB.
3. Onenka Ka4yecTB MAacCCHBHON 0€30MacHOCTH JIETKOBOTO aBTOMOOMIIA
IIPU CTOJIKHOBEHHUH C IPENSTCTBUEM.
4. PazpaboTka METOJUKH palMOHAIBHOIO BbIOOpAa KOHCTPYKIIMHU
CBAapHBIX COEIMHEHHUI KpPOHIITEHHOB C OajlkaMh paM MOOMIIbHBIX
MalIIVH.

5.011eHKa CBOMCTB NACCUBHOM 0€30MaCHOCTH 3aIIMTHBIX KapKacoB KaOWH
IPY30BbIX aBTOMOOUIIEH
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MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUSIPOCCUMCKOM ®EJEPAIIAN
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOJII/ITEXHI{I"{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepHaIoB)

JucuunnuHa - CTpouTtenbHasi MEXaHUKa MaIIUH

Crneunanbaocts 23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 3, cemectp 5

3AYETHBIA BWIET Ne 1
1. OcobenHocTH 3a1a4 0OecTieueHUs MPOYHOCTU KOHCTPYKIIUU aBTOMOOUIIEH U
TPaKTOPOB.
2. ledbopmupoBaHHOE COCTOSIHUE Tela. BripaskeHre KOMIIOHEHT AedopMaliuii
4yepe3 MPOU3BOJIHBIE OT MEPEMEIICHHIA.

3. 3amaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapsbl «  » 20__ r., I[Iporokon Ne
3aB. kadeapoii /A.A. CkBopI10B/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUMSAPOCCUMCKOM OEIEPALIMU
OENNEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHHA

«MOCKOBCKHMH HOJIHTEXHI{I“IECKI/IFI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIIHH M CONIPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - CTpouTtenbHasi MEXaHUKa MaIIUH

CrnennansHocTs -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 3, cemectp 5

3AYETHBIA BUJIET Ne 2
1. MHOrompoJieTHbIe MHOTOOTIOPHBIE CTATUYECKH HEOTPEIeIUMbIC OaTKH.
2. IlpuHIIMIT MUHUMYMa TTOTEHIIMAJIBHOM SHEPruH, KaKk Bo3MoXkHasi ocHoBa MKD.
3. 3agava.

YTBepxkaeHO Ha 3acenaHnnu Kadeapsl «_ » 20__ r., ITporokom Noe

3aB. xadenpoit /A.A. CxBOpI10B/
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