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1 leau 1 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enbio n3yuenus qucuIuinabl « CTpoUTeNIbHAsE MEXaHUKa MAIlIuH SBIISIETCS

— (¢opMHUpoBaHUE 3HaHUW B OOJACTU TEOpUU JEPOPMHUPOBAHUS CTEPIKHEH,
IUIaCTUH, 000JIOYEK, B 00JIaCTM METOJOB pacueTa HamnpsKeHHO-1e(pOopMUPOBAHHOTO
cocrosinusg (HIAC) crepkHel, miaacThH, 00O0JIOYEK, a Takke B 00JIACTU UYMCIECHHBIX
MeTooB uHKeHepHoro aHanu3a HJIC koHCTpykumii MamiuH, MOpeACcTaBIsEMbIX
CTEpP>KHEBBIMHU, IJIACTUHYATHIMU, 000JI0UYEYHBIMHU PACUETHBIMHU MOJICIISIMU;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTepUCTHKOMN criennanucta mo crnenuaibHoctu 23.05.01 «Hazemubie TpancnopTHO-
TEXHOJIOTUYECKUE CpeACTBa» (ypOBEHb crenuanurera), npoduib: «KoMmbroTepHoe
MOJIETTUPOBAHUE TPAHCTIOPTHBIX CPEICTBY.

1.2 3agaun AUCHUIIHHBI

3agauyaMul AUCHUILUIMHBI «CTpOUTEbHASI MEXAHUKA MAIIUHY SBJISIOTCS:

- O3HAKOMJICHHE CTYJICHTOB C TEOPETHMUYECKHMH BOMPOCAMHU pacueTa CTEP:KHEM,
IJIACTHH, 0005104€eK (rumoTte3zamu nehopmMupoBaHus, OCHOBHBIMH
muddepeHINAIBHBIMU ~ YPABHEHUSMHU, TPAHUYHBIMU YCIOBUAMH U  PEIICHUSMHU
TUTIOBBIX 3a71a4).

- 3HAKOMCTBO CTYJEHTOB C YMCIICHHBIMHA METOJaMU HHXeHepHoro aHanusa HJ(C
KOHCTPYKIIUI MalllvH, MPEACTaBIIIEMbIX CTEP>KHEBBIMU, IUIACTHHYATHIMH,
000JIOYEYHBIMU  PACUYETHBIMU MOJICTSIMH, 3HAKOMCTBO C METOJOM KOHEUYHBIX
3JICMCHTOB.

- (hOpMHUPOBAHUE Y CTYJICHTOB HaBBIKOB MPUMEHEHHUS Ha MPAKTUKE COBPEMEHHBIX
YUCJICHHBIX METOJIOB I PEIICHUS MPUKIATHBIX 3a74ad CTPOUTEIBHOM MEXaHUKHU B
00J1aCTH MAITMHOCTPOCHHUSI.

2 MecTO IUCHUILTAHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeJbHbIX MPOrpaMM

JucrunmHa «CTpouTenbHass MEXaHWKa MalluH» OTHOCHUTCS K JUCITUTUIMHAM
cnenuanu3anMu  0a30BOM  4yacTh  MNpo(EeCcCHOHAIBHOTO  [HMKJIA  OCHOBHBIX
obpaszoBatenbHbix mporpaMMm  (OOII) mo wHampaeienuto mnoarotoku 23.05.01
«HazeMHbIE TpPaHCIIOPTHO-TEXHOJOTUYECKUE CPEACTBa» (YpOBEHb CIIEMAIIUTETA),
npoduiib: «KoMmmbproTepHOE MOACITUPOBAHUE TPAHCTIOPTHBIX CPEIICTBY.

[IpeamecTByromuMu  Kypcamd, Ha  KOTOPBIX  Oa3upyeTcss  JIUCIMIUIMHA
«CTpoutenpHas MEXaHUKA MAIIUH» SBISIOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHUECKUI aHaAH3);

- (pusuka;

- CONPOTUBIIEHUE MATEPUATIOB;

- MPUKJIATHBIC METOIbI PACUCTOB HA MMPOYHOCTH;

- TEOpHsl YIIPYTOCTH;

- YUCJICHHBIE METO/IBI,

- IETaJIM MAIllMH U OCHOBBI KOHCTPYHPOBAHHUS.

3 Komnerenuuu oOyuamwiuierocsi, ¢gopmMupyembie B pe3yJjbTarTe OCBOEHHS
AUCIHUNIMHBI



B pesynbTaTe 0CBOCHMS TUCHUIUIMHBI CTYJIEHT JOJDKEH 00J1aaTh CIASAYIOIIUMU

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

B pe3yabTarte ocBOeHUs

WHCTPYMEHTapH
bopmanuzanuu
WH)XEHEPHBIX, HAYYHO-
TEXHUYECKUX 3a/1a4,
UCIOJIb30BATh IPUKIIAIHOE
IpOrpaMMHOE
o0ecrnieueHre Ipu pacuere,
MO/JICIMPOBAHUH U
MPOEKTUPOBAHUU
TEXHUYECKUX 0OBEKTOB U
TEXHOJIOTUYECKUX
IIPOILIECCOB.

o0pa3oBaTe/ibHOI
Kon HpOrpaMmbi IlepeyeHb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIETeHIIH U N o0yueHHsI MO JUCIHUILJIMHE
00y4YaKOLIHiicsl 10JIKEH
00Ja1aThH
OIIK-2 Crnoco0eH pemiarb 3HATh:
npodeccuoHanbHbIC ® TEOPETHUYECKHE BOMPOCHI pacuera
3a/1a4yl C UCIOJIb30BAaHUEM KOHCTPYKIUU C UCTIOJIH30BAHUEM
METOJI0B, CIIOCOOO0B U MOJIeJIel CTEP>KHEW, IIIIaCTHH,
CPEJZICTB MOJYYEHUS, 000JI0YEK.
XPaHEHMs U IEPEPAOOTKU | yMeTh:
uHpopmaruy; ®  CaMOCTOATEJIBHO COCTaBIIATh
HCIIOJIL30BATh PaCYCTHBIC CXEMBI KOHCTPYKTHBHBIX
MH(OPMAIIHOHHBIE 1 SJIEMEHTOB MAaIlIUH ¢ UCIOJIb30BaHUEM
1 (POBBIE TEXHOJIOTHH B MoeIIeH CTEpKHEH, MJIACTHH,
npodeccnoHanbHOM 000J10YEK;
ACATEIILHOCTH, ® [IPOBOJUTH PACUEThl KOHCTPYKTUBHBIX
3JIEMEHTOB MAIINH C UCTIOJIB30BAaHUEM
Moenen CTEpIKHEH, IUIACTHH,
000J10YEK.
BJIA/IETh:
® METOJaMHU CTPOUTEITHHON MEXaHUKU
MPUMEHUTEIBHO K DJIEMEHTaM
MaIIMHOCTPOUTENBHBIX KOHCTPYKIIUU
OIIK-5 CrniocobeH npuMeHsTh 3HATh:

® BBIYHCIIMTCIBHBIC aJITOPUTMBI,

IPHUMCHACMBIC B COBPEMCHHOM
IpOrpaMMHOM OOeCTIeuYeHUH IS
PEIICHUA MMPUKIIAJHBIX 3a/Ja4 aHalIn3a
HaINpsKEHHO Je(OPMHUPOBAHHOTO
COCTOSIHMSI KOHCTPYKIIMI
TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB U U3 TEXHOJIOTUYECKOTO
000pyI0BaHUS.

yMeTb:

® CIIOJIB30BAaTh COBPEMEHHOE

porpaMMHoOe obecrieueHue Jyis
pacyeTHOro aHajJu3a HaIPSHKEHHO
1e(OpMHUPOBAHHOTO COCTOSHUS
JIeTaJIeN U y3JI0B TPaHCIIOPTHO-
TEXHOJOTMYECKHUX CPEICTB U UX
TE€XHOJOTHYECKOro 000py10BaHus .

BJIAJETh:




® HaBBIKAMU MCIOJIB30BaHUS OJTHOM U3
COBPEMEHHBIX BBIUMCIUTEIbHBIX
MPOTrPAMM, PEATH3YIOLIEN METOL
KOHEYHBIX JIEMEHTOB, JIJISl pacyera
HaMpsHKEHHO J1e(hOpMHPOBAHHOTO
COCTOSIHUS JIeTajeil U y3J10B
TPAHCIIOPTHO-TCXHOJIOTUICCKUX
CPEICTB M UX TEXHOJIOTUYECKOTO
00opy/IoBaHus .

4 CTpyKTYypa ¥ colep:KaHue TUCIUNIUHBI

JucuunnnHa yntaercsa 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 CTYJICHTOB).

Bup yueOHoit paboTsl | Bceero yacos Yacos B cemecTpe
5 6 7 8
OO6mm1as TPyI0€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 - -
[IpakTHueckue 3aHATHS o4 18 18 18 -
JlabopaTopHble 3aHATUS 72 36 36 18 54
CamocTosiTenbHas 234 72 72 36 54
paboTa CTy/IeHTa
Kypcosast pabota - - - - -
KypcoBoii mpoekr K.IL - - - K.II.
Bun nmpomexxyrouHon 3auet 3auet 3auer | DK3aMeH
aTTeCTaIH

CtpykTypa U coaepKaHue TUCHUIIIMHBI «CTpouTenbHass MEXaHUKa MalluH» 0

CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.
Copaepxanue pa3aesioB IMCHUIINHBI.

Tema 1. Beegenue.

[enmu u 3amaun kypca. OCHOBHBIC THIBI HECYIIUX KOHCTPYKIIUNA MOOUIIBHBIX
MallvH (aBTOMOOWJICH M TPAaKTOPOB) M BUJBI pacueTHhIX cxeM. Kiaccudukaius 3amaq
CTPOMUTENILHOM MeXaHuKH. JlepopMHpOBaHHOE COCTOSIHME CHUCTEeMbl. HampspkeHHoe
cocTositHue cucTteMbl. CBs3b MEXKIY HaNpsKEHUAMH U AedopManusMu. YpaBHEHUS
paBHOBecus. ['panmunble ycnoBus. llocTaHoBKa 3amad CTPOUTENBHOM MEXAHUKM.
OneHka MPOYHOCTH U KECTKOCTU KOHCTPYKIIUH.



Tema 2. Pacuer MHorompoJieTHbIX Oajsok. M3rud 0ajiok, Jjekamux Ha
ynpyrom ocHoBanum. [lonsatue o kpaeBoM 3pdexre. HnuciaeHubie MeTOAbI pacuera
0aJsiok Ha DBM.

MHoOronpoJjeTHple CTATUYECKH HEONpeAeaIuMble OaTKi. MeTo Cril ISl peleHus
3aJja4yl MHOTOIPOJIETHBIX Oanok. banku Ha ympyrom ocHoBaHuu. BbIBoJ ypaBHEHUM
u3ruba Oanky Ha ynpyroM ocHoBaHud. KpaeBble yCIOBHSL M YCIOBHUS CTBIKOBKH
y4acTkoB. M3rub Oallok MNOCTOSHHOM >XKeCcTKOCTH. IlocTpoeHHe 4YacTHBIX pElIeHUN
ypaBHeHU# nporuda. Meroxa pacuera "mmHHBIX" Oanok. [Tonsatue o kpaeBom 3¢ dekTe.
Pacuer 6asiok nepeMeHHOM KECTKOCTH Ha YIIPYTOM OCHOBaHUHU.

Tema 3. Pacuer cTep:KHEeBBIX CHCTEM MeTOJ0M mepeMenienuii. Metona
KOHEYHBIX 3JIECMEHTOB MPUMEHHUTEJIbHO K CTePKHEBBIM H 0aJI09HBIM CHCTEMAM.

Meton nepemenieHuid. OCHOBHBIE HJEHM METOJAA IEPEMENICHUN Ha IpUMEpPE
pacuera CTEp)KHEBBIX CHCTEM, palOTalolmMMX Ha pacTsHKEHUe-ckathe. Marpuiibl
KECTKOCTH M TMOJATIMBOCTU. JIoKajapHble M T00aIbHBIE KOOPAWHATHL. DOpPMYJIBI
peoOpa3oBaHKsl BEKTOPOB U MaTpuil. PacdeT IIOCKUX paM METOJIOM IepEeMEICHUI.
Martpuiia >KeCTKOCTH CTEpKHSI TpPU COBMECTHOM ydeTe aAedopmanuid u3ruda u
pacTsbkeHusl. Marpuila >KeCTKOCTH W BEKTOpP Y3JIOBBIX CHJI MPOCTPAHCTBEHHOTO
cTepkHeBoro aneMeHTa. OcHoBHbIe nonoxenus MKDO B popme meTona nepeMenieHui.
Pacder mpoCTpaHCTBEHHBIX CTEP>KHEBBIX CHCTEM METOJIOM KOHEUHBIX 3JIEMEHTOB Ha
OBM. bano4yHbIii KOHEYHBIN DJIEMEHT.

Tema 4. U3rud m KpyveHHe TOHKOCTEHHBIX crTepxHeil. CeKkTopuajibHbIe
XapaKTePUCTHKH NONEePEYHbIX CeYeHUi, HEHTP u3ruoa.

OCHOBHBIE THUIIOTE3Bl U JOMYLIEHUSI TEOPUH TOHKOCTEHHBIX CTepykHEH Bilacosa-
YmMmanckoro. OcobeHHoctd jAedopMani TOHKOCTEHHBIX cTepxkHed. (CBoOoHOE
KpyY€HUE TOHKOCTEHHBIX CTEp)KHEH OTKpbITOro mnpoduis. CTEeCHEHHOE KpydeHHE
TOHKOCTEHHBIX CTEp)KHEH OTKpbIToro mnpoduisd. OnpeneieHue CEeKTOPHaIbHBIX
XapakTepucTuk npoduned. JlemnmaHanMyM —TOMEPEYHOTO  cedeHus. buUMOMEHT.
OnpeneneHue MOJOXKEHUS LEHTpa KpydeHus (u3ruda). OmnpenesneHrue HOPMAIbHBIX U
KacaTelIbHbIX  HANpsOKEHWH  CTECHEHHOTro  KpydeHus. BwiBon W pelieHue
muddepeHurnanbHOT0  YpaBHEHHUsSI CTECHEHHOro KpyueHus. Ilonmepeunbrii  u3rud
TOHKOCTEHHBIX CTEPKHEH.

Tema 5. BapuanuoHHble MeTOAbl MEXaHUKH KOHCTpPYKuui. IIpuHmun
MHHUMYMA MOTEHUHAJIbHOM JHepruu. IIpuHOMI BO3MOKHBIX IepeMeLeHHN.
Meton Putia, meton byonoBa-I'anepkuna.

DneMeHTHl BapUallMOHHOTO McUUCeHus. Bapuanmonnas GopMyaupoBKa METO1a
nepeMernieHnii. DHeprus nedopmanmu. Ilorenmuan BHemHuMX cuia. IloTeHnuanbHas
SHeprusi cucteMbl. [IpyHIKUN BO3MOXHBIX MEpeMENIeHU. BapuanoHHbIE PUHINIBI
Kactummano n Xenunrepa-Peiiccaepa. Meton Putia. Meron byOnoBa-I"anepkuna.
YpaBHeHue paBHoBecus ynpyroro teia. COOTHOIIEHUSI METO/IA KOHEUHBIX 3JIEMEHTOB
Ha OCHOBE BapHallMOHHOTO MOIX0a.



Tema 6. Ocecummerpuunsbie aeranu. Koabna. ToncrocTenHble HUJIMHAPSHI.
BeicTpo Bpamaumuecss HEPABHOMEPHO Harperbie JUCKH.

OcecummerpuunHas nedopmarus KOJNBIEBBIX jgeranedd. Pacder kozern Ha
MIPOYHOCTh U KECTKOCTh. OCECUMMETPUYHO HATPYKEHHBIE TOJCTOCTEHHBIE LIMIIMHAPHI -
3amaya Jlame. BwiBojg ocHOBHBIX cooTHomeHui. Hampspkenuss u nedopmanuu B
TOJICTOCTEHHOM LWJIMHIPE IIPU JEUCTBUM BHYTPEHHETO U HAPYKHOTO [ABJICHHS.
CocraBuble 1tmauHApbl. @Dopmynel  'agonuna. TemneparypHble  HalpsKEHUS.
Hanpsoxkenuss m geopManiiv B AUCKaxX MpPU BpalleHUU M HEPABHOMEPHOM HAarpeBe -
IIOCTAHOBKA 3aJ]a4¥ U OCHOBHBIE TMIIOTE3bl. BBIBOJ OCHOBHBIX COOTHOHIEHUH. Pacuer
JUCKOB TOCTOSHHOW TOJIIMHBI B  aHajduTH4Yeckodl Qopme. Jlucku paBHOTO
conpotuBieHus. [locanounble HanpsHKEHNs B IUCKaX, OINPENIEICHUE OCBOOOKIAIOIIETO
U paspylarouero uucia obopotoB. Pacuer Bpamarommxcs auckoB Ha OBM ¢
IIOMOILBIO KOHEYHO-3JIEMEHTHOI'O KOMILJIEKCA.

Tema 7. O0mas Teopuss u3ruda miacTudH. BapuanmoHHble M 4YMcJIeHHbIE
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 TpUTrOHOMEeTpUueckux psgax (pemenus Hasve u JleBu). PacueT kpyribix
MPOM3BOJBHO HArpy>K€HHBIX IUIACTHMH IIOCTOSHHOM TommuHbl. [IpeacraBneHue
Harpy3ku W TOporuboB B Buae psagoB @Dyppe 1O YIIIOBOM  KOOpJAWHATE
Huddepenmanbuble YpaBHEHUS 71 aMIUTUTYIHBIX (YHKIUN. Pemenue ypaBHEHUI.
Pacyer kpyribIX NIaCTUH IMEPEMEHHOUN TOJIIIMHBI METOJIOM HAYAJIBHBIX [1APAMETPOB Ha
OBM. Bapuamnuonnas ¢dopmynupoBka Jlarpanxka 3amauum usrumba tuiactud. Pacuer
1acTuH MeToAoM Putia. HekoTopbie TUITBI KOHEYHBIX JIEMEHTOB, UCITOJIb3YEMBbIX ITPU
pacuere IUIACTMH METOAOM KOHEUHBIX 3JIeMEHTOB. Pacyer mmactuH Ha OBM c
MOMOILBI0 KOHEYHO-3JIEMEHTHOTO KOMILIEKCA.

Tema 8. Pacuer ocecHMMETPHMYHO HArPYy:KeHHbIX IJIACTHH U 000J10YeK.
Kpyribie n koabueBbie nmiiacTuHbl. besaMoMenTHasi Teopusi 0007104eK BpaleHUsl.
OcecUMMETpUYHO Harpy>K€HHble HWIMHIpHUYecKue 0000uku. OcecMMMETPUYHBIHI
U3rU0 KPYIJIBIX U KOJBLEBBIX IUIaCTUH. OCHOBHBIE THMIOTE3bl M JOMyLICHUs. BbIBOJ
OCHOBHBIX COOTHOUIeHW. WHTerpupoBanue nud@epeHralbHOro ypaBHEHHs U3ruda
niacTUH. ['paHWYyHBIE YCIOBUS M YCIOBUS CTBIKOBKMA. Pacduer Ha MpPOYHOCTh U
KECTKOCTh. KpyTiible miacTHHbI CTYNEHYaTOW TOJIIMHBI, TOJAKPETIEHHbIE KOJIbLEBBIMU
pebpamu. Pacuet o0onouek BpaieHust Mo 6€3MOMEeHTHOUM Teopur. OCHOBHBIE TUTIOTE3bI
u jgonyuieHus. ['eoMeTrpusi CpPEIMHHOM ITOBEPXHOCTH. YCIJIOBHUS CYILIECTBOBAHUSA
0€3MOMEHTHOTO COCTOsIHUS. BbIBOJ pa3pemiaroniux ypaBHeHul. Pacuer 6€3MOMEHTHBIX
000JI04€K Harpy>KeHHbIX PaBHOMEPHBIM M THJIPOCTATUYECKUM JaBieHUEM. MOMEHTHas
TEOpHUsI OCECUMMETPUYHBIX HUIMHIPUUECKUX 0001049eK. BHIBOJ OCHOBHBIX ypaBHEHUH.
WNurterpupoBanve  nuddepeHaibHBIX  YpaBHEHUH. I'pannunble  ycroBus.
OcobenHocty pacuera "MIUHHBIX" MWIMHIPUIECKUX 00o0ouek. KpaeBoit adekr.



Tema 9. CBeneHusi U3 reoMeTpuM NPOCTPAHCTBEHHON KpuUBoii. CBegeHus: U3
reoMeTpHuH MOBEPXHOCTH.

['eomeTpuss POCTPAHCTBEHHOM KpHWBOM. EcTecTBeHHBIM TpexrpaHHuk @Dpewe.
KacarenbHas, HopMans u OnHopmanb. KpuBn3Ha u kpyTka. ['eomeTpusi MOBEPXHOCTH.
KpuBonuneitnpie koopaunatel. llepBas kBagpatuuyHas (opma HOBEPXHOCTH.
[Tapamerper Jlame. KpuBH3HBI HOPManbHOTO H HAKJIOHHOTO ceyeHuil. Bropas
kBagpaTuuHas (opma moBepxHocTH. Teopema Menbe. Jlunum kpuBH3HBL. [ TaBHBIC
KpuBHM3HbI  noBepxHocTh. CpeaHsss ©W  rayccoBa KpHBU3HA  ITOBEPXHOCTH.
HepuBannonusie Gopmyisl BeliHraprena. Bekropsl BpaleHus Tpueapa MOBEPXHOCTH
IIPY IBWKEHHUH BJIOJIb KOOpAMHATHBIX JIMHUN ToxnectBa Kopamu-I"aycca.

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

['unote3sr Kupxrodda-Jlssa. Jepopmanmu u u3mMeHeHUs: KpUBU3HBI CPEAMHHOMN
MOBEPXHOCTH 000J0YKH. BapuaHThl KOHEYHBIX M MaiblX AedopMaluii, MajibIx
nepemenieHuii. YcinoBusi coBMecTHOCTH nedopmaruii. Jlepopmanuy sKBUAMCTAHTHON
noBepxHocTu. HampspkeHHoe cocTosiHue 000J0YKU. BHYTpeHHHE CUIIBI U MOMEHTHI.
VYpaBHeHUsI paBHOBecHs 3j1eMeHTa 000J04kH. COOTHOIIEHUS YIPYrOCTH B TEOPHUH
oOosiouek. OHeprus ynpyrol nedpopmaumuu ob6osouku. DyHknuonan Jlarpanxka.
[lonsiTHE O BapUallMOHHOM BBIBOJIE YPAaBHEHMI paBHOBecUsA. ['paHUYHBIE YCIOBUS B
obuieit Teopun o6onouek. CTaTUKO-T€OMETpUUYECKas aHaJOTusl. AHaINU3 CTPYKTYpPHI
YpaBHEHUH TEOPUU TOHKUX 000JI04eK. BO3MOKHOCTH MOCTPOEHUS MPHUOIMKEHHBIX
teopuit. YacTHele ciiyyau oOiei Teopuu 00osiouek. Teopuu pacuera MHOTOCIOWHBIX
IJIACTUH M 000JI04eK. Y4ueT aedopManuii MOmnepeyHoro cAaBura. PacyeT TpexcioHbIX
MJIACTHUH.

[TonsiTe o pacuerax 0007I0YEK B F€OMETPUUECKH HEIMHEWHON TTOCTAHOBKE.

Tema 11. Cratuka NDJIOCKMX M TPOCTPAHCTBEHHBIX KPHBOJHUHEHHBIX
cTep:kHel. ECTEeCTBEHHO 3aKpy4yeHHBIE CTEPKHU. [1I10CKME KpUBOJIMHENHBIE CTEPHKHU.
EcrecTBeHHO 3akpyuyeHHbIE CTEpKHU. OCHOBHBIE THUIOTE3bl U JOMYLICHUS. Y paBHEHUS
paBHOBECHUSI IUIOCKHUX M IPOCTPAHCTBEHHBIX KPUBOJMHEWHBIX CTEpKHEU. MeToasl
pelieHusl JIMHEHMHBIX YPaBHEHHWU paBHOBecHs crepkHen. [lpukitanHeie 3amaun
Mexannku crepxkHeil. Omnpegenenne HJAC  UMIMHIpUYECKUX  TPYXKUH  NOpPH
MIPOM3BOJIbHBIX Harpy3kax. [loHATHE O HEIMHENHBIX 33a/1a4aX CTATUKU KPUBOJIMHEHWHBIX
CTEpKHEN U METOJAX UX PEIICHHUS.

5 ObOpa3oBaresibHbIE TEXHOJIOTHHU

Meronuka mnpenogaBaHus AUCIMIUIMHBI «CTpouUTeNbHAsS MEXaHWKa MaIluH» U
peanu3aiys KOMIETEHTHOCTHOTO TOJX0Ja B HM3JI0KEHWHW WU BOCIPUATUM MaTepuasa
MpeaycMaTpuBaeT MCIOJIb30BAaHUE  CICAYIOMIMX aKTHBHBIX (OpPM  MPOBEACHUS
TPYNIIOBBIX, MHANBUAYATbHBIX, ayJIUTOPHBIX 3aHATHH B COYETAHWUU C BHEAYIUTOPHOU
paboToii ¢ 1enbl0  (QOpPMHUPOBAHUS W Pa3BUTHS TPOPECCUOHATBHBIX HABHIKOB
00yJaroImuXcs:

— MOATOTOBKA K BBIMOJHEHHIO JJa00PaTOPHBIX padOT B TabOpaTOpUSIX BY3a;



— 3aIIUTa U UHAUBUIyAJIbHOE 00CYk/I€HNE BBINOJIHIEMBIX 3TAllOB KypCOBOI'O IMPOEKTA,;
— TIOJTrOTOBKA, MPEACTABIECHUE U OOCYXIECHHE IPE3EHTAlMil Ha CEMUHApCKUX
3aHATHUAX;
— OpraHm3aiysi ¥ IpOBEJCHHE TEKYIIETO KOHTPOJISA 3HAHUM CTYACHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHUS;
— MPOBEJICHNE MacTeP-KIacCOB HKCIEPTOB M CHEIUAIMCTOB B 0OJACTH YUCICHHBIX
METOIOB ¥ MPUKIIATHON MEXaHHKH.

6 OneHouyHbIE CpeICTBA JIfl TEKYIIEr0 KOHTPOJIS yCIIeBA€MOCTH, IPOMEKYTOUHOM
aTTecTAllUM [0 UTOTaM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOAN4YeCKoe
o0ecreyeHre CaMOCTOSITEIbHOM PadOThI CTYAEHTOB.

B npomecce 00yuyeHUss HCHONB3YIOTCS —CIEIYIOUIME OIEHOYHBIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJIEHTOB, OIICHOYHBIE CpPEJICTBA TEKYILIETO KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUI:

- IOJTOTOBKA K BBIMOJTHEHUIO JJAOOPATOPHBIX padOT M WX 3alUTa.
- BBINIOJIHEHHWE KypPCOBOTO TpOeKTa (M0 WHIWBUIYyAIBHOMY 3aJaHHIO IS Ka)JI0Tro
oOyyaroierocs);

KypcoBoii npoekT npenctaBisieT coooil paboTy, MOCBSIIEHHYIO pa3paboTKe psiga
BOIIPOCOB METPOJIOTHYECKOW IMOATOTOBKHA MAINTMHOCTPOUTEIHHOTO IPOM3BOACTBA B
o0beMe, MPeAyCMaTPUBAIOIIEM PEATTU3AIMI0 TEOPETUYECKUX U MPAKTUUECKUX HABBIKOB,
oOy4Jaronuxcsi Mo HarpaBJIeHHUIO.

[IpumepHasi TeMa KypCOBOTO IMPOEKTAa, BBIMOJHIEMOr0 OOy4YaloIIMMHUCS B 8
cemectpe - «MojenupoBaHue HaIpsSHKEHHO-1E(OPMUPOBAHHOTO U  TEIJIOBOTO
COCTOSIHUM TOPIIIHS BUTATENS BHYTPEHHETO CTOPAHUS.

O1leHOYHBbIE CpPENICTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIPOCHKI U 3a7iaHusi B (hopMe OJIaHKOBOTO U (UJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS, IS
KOHTPOJISI OCBOCHMS OOYYarOIIMMHUCS pPa3/ieNIoB JUCIUIUIMHBI, 3alluTa KypCOBOTO
MPOEKTA.

OOpa3npl TECTOBBIX 3aJaHWM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJbHBIX
BOIPOCOB M 3aJaHUM JUIA TPOBENCHUS TEKYIIEro KOHTPOJSA, SK3aMEHALIMOHHBIX
OUJIETOB, MIPUBEACHBI B PUIIOKEHUH 2.

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

6.1.1 IlepeyeHb KOMIETEHUMH C yKa3aHUeM J3TanoB uX (OPMHPOBAHHUS B
npouecce 0CBOeHHs 00pa30BaTeJbLHOM NPOrPaMMBblI.

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



Kon B pe3yabTare ocBOeHUs 00pa30BaTEeILHON MPOrpaMMbl 00y4aI0 U IiCSA

KOMIeTeHIUH J0JIZKeH 00/1a1aTh
OIIK-2 Crnocob6eH pemath Mpo¢eCCHOHANIBHBIC 33]1a4H C UCII0JIb30BaHUEM
METO/IOB, CIIOCOOOB M CPEJICTB MOIYUEHUS, XPaHEHHS U IepepaboTKH
uH(pOpMaliK; UCTIOIB30BaTh HHPOPMAIIMOHHBIE U HU(POBBIE TEXHOJIOTUN
B IPO(eCCHOHATIBHOM 1S TebHOCTH;
OIIK-5 CriocobeH npuMeHsTh UHCTPYMEHTApHi (hopManu3annm HHKECHEPHBIX,

HAaYYHO-TEXHUYECKUX 33/1a4, UCII0JIb30BaTh IIPHUKIIATHOE IPOrPaMMHOE
oOecrnieueHue Ipu pacuere,
MOJEIUPOBAaHUM U  IPOCKTUPOBAHUH
TEXHOJIOTUYECKUX MPOIECCOB.

TEXHUYCCKUX 00BEKTOB u

B mporecce ocBoeHusi 00pa30BaTENbHON MPOTPaMMbl JTaHHBIE KOMIICTCHIIUH, B
TOM 4YHCJI€ UX OTIEJIbHBIE KOMIIOHEHTBI, (JOPMUPYIOTCS IMOATAMHO B XOJE OCBOCHUS
00y4aroIUMUCS AUCUUIUIMH (MOJyJiel), IPAaKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM
Y KaJIEHJApHBIM IparKoM y4eOHOro npouecca.

6.1.2 Onucanue mnokasarejed U KPUTEPUEB OLCHUBAHMSA KOMIICTCHIMH,
(¢opMupyeMBbIX 10 UTOraM OCBOCHHMS AUCHUILIMHBI (MOAYJs), ONMCAHUE IIKAJ
OLICHNBAHMS.

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

OOy4eHHS IO JUCIUTUTHHE (MOIYJIIO).

OIIK-2 Cnocoben pemiaTb l'lpO(l)eCCHOHaJ'IbHI)Ie 3aJa4YM C HCIT0JIb30BAaHUEM ME€TO/10B, CIoco0oB 1 Cpeacre
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 OO0yyaroimuics OO0yyaromuics OOyuaromuiics
TEOPETUIECKHE JEMOHCTPHPYET IIOJHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
BOIIPOCBI pACYCTa | OTCYTCTBUE UIIU HEIOJIHbIE YaCTUYHbIE MIOJIHbIE
KOHCTPYKIHH C HEJIOCTATOYHOE TEOPETHUECKHE TEOPETUUECKHE BOIIPOCH! | TEOPETUUECKUE
HCIOJIB30BaHUEM | 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 3aTpyIJHEHHS MTPH obonouexk,
HEJ0CTaTOYHOCTb AHAIIUTUYECKUX cBO0OOJTHO




3HaHWI, 10 Py Onepanmsx. OTIEpUPYET

MoKa3aTelieH, nproope-

oOyJatomuiics TEHHBIMU

VICTIBITHIBAET 3HAHUSAMH.

3HAYUTENBHBIE

3aTpyAHEHUS IPU

OIEPHPOBAHKH

3HaHUSAMHM NIPH KX

TIEPEHOCE Ha HOBBIE

CHTyaIlHH.
yMeTb: OObyuaromuiicst He yMeeT OO0yyvaromuiics OO0yyaromuiics OO0yyaromuiics

WIH B HEIOCTATOYHON J€MOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
COCTaBIIATH CTETEHU YMEET: HETIOJIHOE YACTUYHOE COOTBETCTBHE | MOJHOE
DACHUCTHBIC CXEMBL |, - rapnaTe pacueTHbIe COOTBETCTBHE CIEMYOMUX YMEHUH: COOTBETCTBHE
KOHCTPYITHBHEX | oxener KOHCTPYKTHUBHBIX CIEAYIOIINX YMEHUN: CIEAYIOIINX
5JIEMEHTOB
MATITHH C SJIEMCHTOB MAllIH C . COCTABJIATH PACYETHBIE | YMEHHIA:
ucnonpzopanmem | o OPSOBAHUCM MORCICH | o rap i, pacueTHple | CXCMbI KOHCTPYKTHBHBIX
Mozenel CTCPKHCH, TLIACTHH, CXEMEI 3JIEMEHTOB MAIIHH C COCTABIISITS
" 000JI0YEK;

CTepIKHEH, KOHCTPYKTHBHBIX HCTOJIB30BAHNEM pacueTHbIE
IJIACTHH, TIPOBOIUTE PACHCTRI DJICMCHTOB MAIIIUH C MO,Z[CJ'IGI71 CT@p)KHGfI, CXEMBbI
000JI04€EK; KOHCTPYKTHBHBIX UCTIOJIb30BAHNEM TUIACTHH, 060TI0HeK; KOHCTPYKTUBHEI
MPOBOMHT 3JIEMEHTOB MAIIMH C Mojieneil cTepKHel, IIPOBOIMTH PACYETHI X TCMCHTOR
pacueTI UCIIOJIb30BaHUEM MOJIENEH | IUIACTHH, 000JIOYEK; KOHCTPYKTHUBHBIX MAIITHH C
KOHCTpYKTHBHBIX | CTEPKHEH, MiacTu, 3JIEMEHTOB MAIIMH C HICTIONIb30BAHUE
SIEMCHTOR 060II0YEK. TIPOBOZIUTE pacHCThl HMCTIONIb30BaHUEM M moztenei
N KOHCTPYKTHUBHBIX Moerneii crepHei, CTepIKHEI,
HCTIONB30BAHNEM SJICMCHTOB MAlIH C IUIACTHH, 000JIOYEK. gg?};f)i};(_
Mozeei HCHOHI’iOBaHHeM 5 VMeHHs1 0CBOEHBI, HO poBo I[HT;’
CrepHei, MOJIETIEH CTEPIKHEH, JIOMyCKAIOTCS pacHeTH
— TUIACTHH, 000JI0YEK. He3HAUNTE IBHEIC KOHCTDYKTHBHE
06ONOUEK. Homyckarores OILIMOKH, HETOYHOCTH, X SIICMCHTOR

3HAYUTENIbHBIC OIUOKH,
TIPOSIBIISIETCSI
HEJ0CTaTOYHOCTh
BIIaJICHHS HaBBIKAMU 110
pSy TIOKa3areneii,
OO0yyarommuiics
HCITBITHIBAET
3HAYHMTEIIbHBIC
3aTPYIHECHUS TTPH
MIPUMEHEHUH HABBIKOB
B HOBBIX CHUTYaIlUsX.

3aTpyIHEHUS MIPH
MIEPEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHBIE
CUTYaIlUH.

MAalIlUH C
HCII0JIb30BaHHUE
M MoJeen
CTEpHKHEH,
IUIACTHH,
000J104€EK.

CBo0ogHO
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 MEXaHUKH
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
CTPOUTEIILHOW MEXaHUKH
MPUMEHHUTEIBHO K
JJIEMEHTaM
MAaIIHHOCTPOUTEIHHBIX
KOHCTPYKITHH.

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

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

OIIK-5 — Cnioco6en npuMeHsITH HHCTPYMeHTapuii popMaaTu3anuy MHKEeHEPHBIX, HAYYHO-TeXHUYECKHUX 3214,

HCII0JIb30BATh NPHUKJIAAHOE ITPOrpaMMHOE odecrneyeHue npu pacdere,
MOJC/IUPOBAHUMA U NMPOCKTUPOBAHUH TEXHUYECCKHUX 00bEKTOB M TEXHOJOTHYeCKUX MmpoueccoB..

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
peleHuns
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. 000pyI0BaHHsI, HO HX CPEJICTB U UX
Jomyckarorcs JIOTTYCKAIOTCS TEXHOJIOTHYECK
3HAYMTEIbHEIE OITHOKY, | HE3HAYNTEIbHBIE oro
MIPOSIBIIACTCS OIINOKHU, HETOYHOCTH, 000pyI0BaHMUS,
HEJ0CTATOYHOCTh 3aTpyIHEHHS TIPU CBOOOIHO
3HAHUH, 1O PAIY aHaJTUTHIECKUX orepupyeT
[OKa3aTelei, ormeparusx. npuoope-
oOyJatomuiics TEHHBIMHU
HCIBITHIBAET 3HAHUSAMU.
3HAYHMTEIbHEIE
3aTpyAHEHUS TIPU
OMepUPOBAHUH
3HAHUSAMU IIPU UX
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 COCTOSIHUSA JICTAICH U y3JI0B | MPOTPaMMHOE obecrieueHue s COBpPEMEHHOE
ACTAIICH M y3IIOB | rrapcopTHO- obecnieuenue s pacyeTHOrO aHaIKM3a MPOrpaMMHOE
TPaHCIOPTHO-
Texnonormueckix | TEXHOTOTHUECKHX CPE/ICTB | PACYETHOTO aHAN3a HaIPSHKEHHO obecreueHme
CPEJICTB 1 WX 1 UX TEXHOJIOTHYECKOTO HaMPSHKEHHO Je(OpPMUPOBAHHOTO JUTS PACYETHOTO
TeXHOJIOTHUecKor | O0OPYIOBaHHS. Je(OpMUPOBAHHOTO COCTOSIHMSI JIETaJIeN 1 aHanmM3a
0 000pyI0BaHUSI. COCTOSIHMS I€Taei 1 V3JI0B TPaHCIOPTHO- HaTPSKEHHO
Y3JIOB TPaHCHOPTHO- TEXHOJIOTMYECKUX nedpopMUpOBaH
TEXHOJIOTUYCCKUX Cpe}lCTB " ux HOT'O COCTOSIHUA
CPE/ICTB U UX TEXHOJIOTMUECKOT0 Jerajei u
TEXHOJIOTHYECKOT0 000pyI0BaHMSI. Y3JIOB
000pyIOBaHHUSI. TPaHCIOPTHO-
YMeHHS OCBOEHBI, HO TEXHOJIOTMYECK
Jomnyckarorcs JIOTTyCKAIOTCS HX CPEJCTB U UX
3HAYUTCJIBHBIC OHH/I6KI/I, HE3HAYUTCIILHBIC TEXHOJIOTUYECK
MIPOSIBIIAETCS OIINOKHU, HETOUYHOCTH, oro
HEJIOCTaTOYHOCTh 3aTPYLHEHHUS IIPU 000pyI0BaHMSI.
BJIaJICHHS HABBIKAMHU MO | MEPEeHOCe YMEHUIT Ha
psIy moKa3areet, HOBBIE, HecTaHmapTHe | CBOOOIHO
OO6yyaromuiics CUTYaInH. oTIepupyeT
HCIBITHIBAET 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 00beME BIIafieeT
OJIHOM U3 HCIIONb30BaHUS OTHOM U3 WCIIOJIB30BAHUS OTHOM | MCIOJIb30BAHMS OJHOU HaBBIKAMU
COBPCMCHHBIX COBPEMEHHBIX 13 COBPEMEHHBIX 13 COBPEMEHHBIX HCIIOJIb30BaHUs
BBIYMCIIUTCIIBHBIX | BRIYHCIIMTEIBHBIX BBIYHCIIUTEIBHBIX BBIYHCIIUTEIIBHBIX OJHOHU U3
[IpOTrpamm, [porpamm, peaau3yrouiei Mporpamm, Mporpamm, COBPEMEHHBIX
peanusyroren METO]l KOHEUHBIX peanu3yroumen MeTox peanu3yromen MeTo1 BBIYUCIIUTENBH

METO]] KOHEYHBIX
3IIEMEHTOB, JUIS
pacueTta
HaIpsHKeHHO
Je(hOpMUPOBAHHO
'O COCTOSAHUA
JieTaneil u y3iaoB
TPaHCTIOPTHO-
TEXHOJIOTHYECKUX
CpEACTB U UX
TEXHOJIOI'MYECKOT
0 000pyIOBaHUSI.

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

KOHEYHBIX JJIEMEHTOB,
IUTSL pacdeTa
HanpsHKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUS I€TANIeN U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHUECKUAX
CPEACTB U UX
TEXHOJIOTHYECKOTO
o0opymoBaHUs.

Homnyckarorcst
3HAYUTENbHBIC OIINOKH,
MPOSIBISETCS
HEJI0OCTaTOYHOCTh
BIIAJICHUS] HABBIKAMU 10
pSAy TIOKa3areneii,
OO0yyaromuics
HCITBITBIBACT
3HAYUTEIIHHBIC
3aTpyAHECHUS TIPU
MIPUMEHEHUH HaBBIKOB
B HOBBIX CUTYaIIHSIX.

KOHEYHBIX JJIEMEHTOB,
IS pacueTa
HaIpPSKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUS I€TANIel U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHIECKUAX
CPEACTB U UX
TEXHOJIOTHYECKOTO
00opymoBaHUS.
HaBwIxu ocBOEHBI, HO
JTOTTYCKAIOTCS
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.
CB000IHO
MPUMEHSIET
MOJTyYCHHbBIE
HaBBbIKU B
CUTYAIIUAX
MOBBILLIEHHOU
CJIOKHOCTH.
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[IIkanel OLIEHMBAHMS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTallMM U HX
OIHCaHUeE:

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

[TpomexyTouHas arrecTarusi oOydaroumxcs B ¢GopMe 3auera MPOBOAUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHUS BCEX BHUJIOB yueOHOW paboThl, MpPeayCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAHHON NUCHUIUIMHE (MOJIYJI0) B ceMmecTpax S5, 6, 7, mpu
TOM YYHTBIBAKOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTH B TEUEHUE
cemectpa. OIlEHKa CTENEHU JOCTHKEHMsSI OOYYaroIMMMCS IUIAHUPYEMBIX
pe3yJbTaTOB O0yUYEHUS MO JUCUUIUIMHE (MOJYJII0) MIPOBOAMUTCS MPENOJABATEIEM,
BEAYUIUM 3aHATUSA MO JUCLUIUIMHE (MOIYJII0) METOAOM 3KCIepTHOU oueHku. [lo
UTOraM IMPOMEXYTOUYHOH aTTECTAllUMU MO AUCHUIUIMHE «CTpOUTENbHAs MEXaHUKa
MalluH» B CEMECTPax 35, 6, 7 BBICTABIAETCS OLICHKA «3aYTEHO» WIH «HE 3a4TEHOM.

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

Mlxana
Onucanune
OllCHUBaHUSA

BoinonHensl Bce BUIbl yueOHOW paOOThI, MPEAyCMOTPEHHBIE y4EOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOiMIAX IOKa3aTesei, onepupyeT MpHoOpEeTEeHHBIMU
3HaHMUSMM, YMEHUSMH, HaBBIKAMH, TPUMEHSET HMX B CHUTYyalMsIX
NOBBILIEHHOW  CJOXKHOCTH. [lpm 3TOM Moryr ObITH JONYLIEHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYyalluu

3auTeHo
1507051

oOyyaromuiicss JEMOHCTPUPYET YacTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HABBIKOB MO IpeaMeTy. HaBBIKM OCBOEHBI, HO JOIYCKAarOTCA
HE3HayUTeNbHble OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS IpU IepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYyalluU

nin

O6yanOIHHﬁCﬂ ACMOHCTPUPYCT 3HAYUTCIILHBIC OIJ_II/I6KI/I, MPOABJIACT
HEOAOCTATOYHOCTH 3HaHI/II>'I, yMCHI/Iﬁ n BJIaaCHHUA HaBbIKaMHM IIO
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HECKOJIbKUM  TemMaM  npeamera.  OOydaromuiics — HCIBITHIBAET
3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHUM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

He BomonHen oguH wim  Oomee  BHIOB  yueOHOH  paboThI,
IPEYCMOTPEHHBIX YY€OHBIM TJIAHOM.

CTyaeHT JEeMOHCTPUpPYET HENOJHOE COOTBETCTBUE 3HAHUM, YMEHHH,
0 HABBIKOB TMPHUBEACHHBIM B TaOIWIAX [OKazaTelel, JOMyCKaroTCs
© SaHTeRo 3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO PNy IOKa3aTeleil, CTYAEHT HUCIBITHIBAET 3HAYUTEIIbHbBIC
3aTPpyIHEHHUS] IPU ONEPUPOBAHUM 3HAHUAMHM M YMEHUSMU IpPU HX

MEPCHOCC HAa HOBBIC CUTYAILIUH.

[IpomexxyTouHas aTTecTanusi oOydarmuxcsa B (opMe dK3aMeHa B CEMECTpPE
8 mpoBoIUTCA MO pe3yibTaTaM BBIMOJHEHUSI BCEX BHJOB YyueOHON paboThl,
MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM MO JAHHOW TUCHUIUIMHE (MOJIYJI0), MPHU
ATOM YYHUTBHIBAIOTCA PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUYEHUE
cemectpa. OIleHKa CTENEHH JIOCTHKCHHUS OOYyYaroUUMUCA IUIAHUPYEMbBIX
pe3yNbTaTOB OOYYEHUS TIO TUCUUILTHHE (MOIYII0) TPOBOJUTCS MPEINO/IaBaTelIeM,
BEIYIIUM 3aHATHUS MO JUCHUIUIMHE (MOIYJI0) METOJAOM dKcnepTHOU oneHku. [1o
UTOraM TPOMEXKYTOYHON aTTeCTallMd MO JUCHUIUIMHE (MOMIYJI0) BBICTABISETCS
OIIEHKA «OTIINYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEIHHO Wi
«HEYJIOBJIETBOPUTEIIHHOY.,

K npoMmexyTodHoil — aTTecTallud  JIOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHOH pabOThl, NPEAYCMOTPEHHBbIE paboueit
nporpamMmoit no auciuiinHe «CTpouTenbHas MEXaHUKa MalluH» B cemecTpe &:
MPOIUIM  TPOMEXYTOYHBIM KOHTPOJIb, BBITIOJHWIN JabopaTopHbie paboTHI,
BBINOJIHWIN KYPCOBOU MPOEKT.

Ixajia oneHNBaAHUA Onucanue

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHWH,
HaBBIKOB TPUBEJIECHHBIM B TaOJMIaX I[OKa3aTesei,
Oriio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHHHMHU,
HABBIKAMM, MTPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTd. Ilpu 3ToM MoOryr OBITH AOMYIICHBI
HE3HAUUTEIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIHEHHUS
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 3HAYUTEIIbHbIE
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 BbimonHeH oauH wuid 0OoJjiee BUAOB Yy4eOHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JEeMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAaHUN, YMEHUI, HaBBIKOB MPHUBEACHHBIM B TaOauIax
nokasaresiel, JOMYyCKAarTCs 3HAUYUTEIbHbIE OLIMOKH,
HeynoieTBOpUTEIBHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB 10
pany MoKa3aTenei, CTYJIEHT UCIIBITHIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TP  ONEPUPOBAHHUU
3HAHUSIMU M YMEHUSMH IPU UX TMEPEHOCE Ha HOBBIE

CUTYAIWH.

@oHbI OLIEHOYHBIX CPEICTB MpeACTaABIeHbI B MPUJIOKEHUH 2 K padoueii
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIIMHBI.

a) OCHOBHAas JiMTeparypa:

1. CrpoutennbHass Mexanuka mamuH. [lomepeuHblii M3ru0 MiIacTUH : y4eOHOE
nocooue / T. b. I'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 : yueOHOe
noco6ue / JI. M. CaBenbeB. — Camapa : Camapckuii yauepcutet, 2020. — 87 c.
— ISBN 978-5-7883-1547-8.
URL.: https://e.lanbook.com/book/189022
0) oMo THUTEIbHAS JJUTEepaTypa:
1. Kpuomanko, C. H. ConporuBnenue marepuanoB. [Ipaktukym : ydeOHOE
noco6ue st By3oB / C. H. KpuBomanko, B. A. KormHoB. — 4-¢ u31., ucnp. U JOTIL.
— Mockga : M3gatensctBo HOpaiit, 2020. — 353 ¢. — (Bricmee oOpa3oBanue).
— ISBN 978-5-9916-7117-0
https://urait.ru/bcode/450811
B) IPOrpaMMHOE 00eCTIeYeHHEe U UHTEPHET-PECYPCHI:
[IporpammHuoe obecrieyeHue:
- YHUBEpCajIbHas IporpaMma MEeTo/1a KOHEUHBIX 3JIEMEHTOB, PUMEHsIeMas Ha
OPEANPUATUIX MAITUHOCTPOCHHUS;
- yHHBepcalbHas mporpamMmma 3-D mpoekTupoBaHus, TNpUMEHsEeMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
HNHTepHET-pecypchl HE TPETYCMOTPCHBI.

8. MaTepuajibHO-TEXHHYECKOe o0ecrieyeHue TUCIUIJIMHBI.

o Komnerotepnsiii knacc H-212: cronsl, cTynbsi, MapKepHas JOCKa,
KOMITBIOTEPHl C MPHUKIATHBIM TEMAaTHUYECKUM MPOTrPaMMHBIM OOECIeYeHUEM,
MO/IBECHOM MPOEKTOP C MHTEPAKTUBHOU NOCKoW, Pabouee mecTo mpemnojaBarens:
CTOJI, CTYJI, KOMIIBIOTEP.

o AyauTopusi I JIGKIIMOHHBIX W TMPAKTUYECKUX 3aHSITUH: 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 ¥ 3aKpeIICHUE TOJYyUYCHHBIX TEOPETUUYECKUX
3HAHUM U ITPAKTUYECKUX YMEHUH CTYIECHTOB;

2.  YruyOneHue u paciuIMpeHne TeOPETUUECKON MOATOTOBKY;

3.  ®opmupoBaHHWE YMEHUH HCIIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPABOYHYIO JOKYMEHTAITUIO U CTICIIUATIBLHYIO TUTEPATYPY;

4. Pa3BuTue MO3HABATEJIBHBIX CIIOCOOHOCTEN! UM  aKTUBHOCTH
CTYyJICHTOB, TBOPYECKOM WHHUIMATHBBI, CaAMOCTOSTEJIbHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

5. Hcnonwp3oBanue Marepuayia, COOPaHHOTO W TOJYYEHHOTO B XOJI€
CaMOCTOSITENIbHBIX 3aHSITUH Ha NPAKTUYECKUX 3aHATUSAX, TpU
HAIlMCaHUU KYPCOBBIX M BBIMYCKHOW KBaM(PUKAIMOHHOW pPadoT,
1St 9 HEKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M DK3aMEHaM.

N3ydeHne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCHUBHOM
CaMOCTOSATENIbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBaTEIIIMU

17


https://e.lanbook.com/book/189022
https://urait.ru/bcode/450811

JUTEPATYPHBIMU UCTOYHUKAMU U C MaTepualiaMu, MOTYYEHHBIMU Ha JIEKIIMOHHBIX,
NPaKTUYECKUX 3aHATUSIX U JabopaTopHbIX padorax. CTyHEeHT NOJKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHSATUSA CJIEAYeT C MEPBOTO JHA H3Y4YCHUs
JUCHUIUIMHBL U MIPOBOJUTH UX peryisapHOo. OUeHb BaXKHO MPUIIOKUTh MAKCUMYM
YCWJIMH, BOJIM, YTOOBI 3aCTaBUTh Ce0sl pabOTaTh C MOJTHOW HArpy3KOW C MEPBOTO
TTHSL.
Kaxnpii CTyHeHT HNOJDKEH caM IUIAHUPOBATH CBOIO CaMOCTOSITEIIBHYIO
paboTy, MCXONI W3 CBOMX BO3MOXKHOCTEH W TPHOPUTETOB. DTO CTHUMYJIUPYET
BBITIOJIHEHUE paloThl, co3/aeT Oosee CIHOKOWHYI0 OOCTaHOBKY, YTO B HTOIeE
MOJIOKUTENIbHO CKA3bIBAETCS HA YCBOCHUU MaTepuaa.
Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEpaTyphl II€IecOo00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUNH U ONpeIeIeHUH,
TPEOYIOIIUX 3alIOMUHAHUS U HEOOXOANUMBIX JJIsI OCBOCHUS PA3/IEIOB IUCIUILIUHBI.
Jlist  mnomoTBOpHOM pabOThl HEMAJIOBAXXHOE 3HAUYEHHE HMEET OOCTaHOBKA,
opraHuzaius pabodero mecra. HyxHO 100UTBCS, 4TOOBI MECTO pPabOTHI IO
BO3MOXHOCTH OBbLIIO MTOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MECTE JieJaeT ee Oomee
10A0TBOPHOM. [IpoAyKTUBHOCTH pabOThI 3aBUCUT OT MPABWIHHOTO YEPEIOBaHUS
Tpyaa u otnbixa. [loaToMy Kaxabpie 4ac WK JBa CIEAYeT Aenarh, nepepniB Ha 10-
15 MunHyT. BBIXOAHBIC ITHU Jy4llle MOCBATUTh AKTUBHOMY OTABIXY, 3aHATHUSIM
CIIOPTOM, MPOTYJKaMHU Ha CBEXEM BO3ayxe W T.1A. [laxke mepexiiroueHrue ¢ 0OAHOro
BHJIa YMCTBEHHOM pabOThI HA IPYTrOd MOXKET CIIY>KUTh AKTUBHBIM OT/IBIXOM.
Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJTHOM U3
dbopM 00yUYeHUsI U KOHTPOJISE CAMOCTOSITENIbHON paOOTHI.
KoHcynbTrpoBanue npeamnoiaraet ocoobiM o0pazom
OpraHW30BaHHOE B3aMMO/JICHCTBUE MEKY MPENO1aBaTEIEM -
KOHCYJIbTAHTOM U CTYJEHTaMH, HAIPABJIECHHOE Ha pa3pelieHue
po0JieM ¥ BHECEHUE TTO3UTUBHBIX U3MEHEHUH B JIEATEIHLHOCTD
CTY/ICHTOB.

9.1 MeToanuyecKue yKa3aHusl M0 BbINIOJHEHUIO U 0(hOPMJIEHHIO KYPCOBBIX

NMPOEKTOB MO JUCHUILUIUHE «CTPOUTEJbHAS MEXaHUKA MAIIIUH»

9.1.1 Tpe6oBanus k 0hOPMIEHHIO KypPCOBOIO IPOEKTA
e KypcoBoii poeKT 0keH ObITh 0pOpMIIEH B BHJIE Ha JTUCTax Gopmara A4 co cleayromuMu
MOJISIMU:
e Jlesoe - 25 mMm.
e Bepxsuee - 15 MMm.
e [lpaBoe - 15 mm.
e Hwuxnee - 15 mm.

e KypcoBoii MpoeKkT NOMKEH UMETh TUTYAbHBIA JucT. [Ipumep odopmieHus TUTYIBHOTO
JIMCTA TIOKa3aH B IPUIIOKEHHH.

e KypcoBo# MPOEKT AOKEH COMIEPKATh CICTYIOIINE Pa3eIIbl:
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

cTpa”uipl. Ha TUTYJIIBHOM JIMCTE HOMED CTPaHULE HE IIPOCTABIIACTCS.

B 0CHOBHO# YacTH HaXOAATCS BCE MPOHYMEPOBAHHbIE I1aBbI, aparpadsl U moAmnaparpadsbl.
Hywmepanus naparpados u noamnaparpadoB Mpou3BOASITCS CICAYIOIIMM 00pa3oM:

e IlepBas nudpa 0603HavaET HOMED IIIABHI.

e Bropas uudpa - nopsakoBbiii HoMep naparpada.

e Tperbs uudpa - nopsAKOBLIN HOMep noAnaparpada.
Hanpumep, naparpad 2 u noanaparpad 5 maparpada 2 riiassl 3.

e |l Onucanmne pacyeTHOM cxeMbl

e 3.2 I'paHMYHBIE YCJIOBUS

e 3.2.5 I'paHuYHBIE YCJOBHUS MO NMepeMemeHusim

Hymepanus pucyHKOB IPOU3BOIUTCS CIETYIOIIIM 00pa3oM:
e IlepBas mudpa 0603HaUaET HOMED IJIABHI.
e Bropas uudpa - mopsiAKOBBIII HOMEp PUCYHKA B IIaBe.

Hanpumep, pucyHOK B TJIaBe 3, UMEIONTNI MOPSAKOBBIH HoMep 11:

e Puc. 3.11. lnanmoroBoe OKHO BBOJIa MCXOAHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TaBbl, aparpada, noamnaparpada u pUCyHKa He CTAaBUTCSL.

Hazpanue riaBbl IUILIETCS 3arIaBHBIMHU MOJIY>KUPHBIMUA 6y1(BaMI/I. Hazpanus r[aparpa(bOB n
r[oz[naparpa(bOB MUIIYTCA CTPOYHBIMU IO KUPHBIMU 6YKBaMI/I, 3a UCKIIFOYCHHUECM HepBOﬁ

OykBbl, 3arnaBHoil. [Toamaparpadsl MOTYT OBIThH BBIJEIEHBI KyPCUBOM.

HYMepaI_II/ISI HCIIOJIb30BAaHHOM JIUTCPATYpPhl IIPOU3BOAUTCH mmbo B aJ'I(I)aBI/ITHOM MopsJKe,
0o 1o MEPEC CCLHIJIOK Ha HEC B TCKCTC KprOBOﬁ pa6OTH.

[Tpumepst odopmileHHs TUTEPATYPHI.
Kuaurn:

e bunepman B.JI. — Teopus mexanudeckux kosebanuid. — M.: Beicmn. mkona, 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
NPUMEHUMOCTH YpaBHEHHH U HcciaeoBanne GopMbl KpUBOIl ycTanocTu // 3aBojacKast
naboparopus. uarnoctuka marepuainon, 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 comepKaHMIO pa3aeJoB KypcoBOro NPoeKTa

1. B conep:kaHMM [OJDKHBI OBITh MPEACTABICHBI HAa3BaHUS BCEX TJaB, maparpagoB u
noanaparpagoB ¢ yKa3aHHEeM HOMEpPOB HayaJIbHBIX CTPAHMUII.

Bo BBegeHHM 00OCHOBBIBACTCSA AKTYaJbHOCTh M CTABUTCA LieNb pabOThI, MEPEUUCIIAIOTCS
pelaeMble 3a1aud U JJaeTcs KpaTKoe COJAep:KaHue BceX IaB. Jlas KypcoBOro IpPOEKTa,
COJIepKALIEro KOHKPETHBIE 3aJjauu, JaeTCs IOCTAaHOBKA 3ajiau.

Teopernueckast paboTa MOKET HOCUTh OMHMCATENIbHBINA WIIM METOINYECKUNA XapaKTep.

3. B ocHOBHOIi YacTH OJPOOHO OMHUCHIBACTCS IMOCIIECIOBATEILHOCTD PEIICHUS 3a/1a4H.
IlpumepHnplit 1aH OCHOBHOM 4acTH

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

TeopeTnueckre OCHOBBI PELICHUS 3a/1a4H, UCII0JIb3YEMbIE aITOPUTMBI.
Onucanue nporpaMMHOro o0ecreyeHus

HcxonHble naHHbIE, ONIMCAaHUE PACUYETHON CXEMBI.

Xapaxrepuctuku Mozaenu MKDO. KomnnuecTBo 351€MEHTOB, Y3J0B, CTEHEHEH
CBOOO/BI.

Onucanue TUIIOB KOHEYHBIX JJIEMEHTOB.

HNudopmanus 00 yCIOBUSIX 3aKpETUICHHS U HArpy>KEHUsI.

[TocnenoBarenbHOCTE (OPMHUPOBAHUSI MOJICNIN CpeICTBAaMH TporpaMmbel MKD,
0COOEHHOCTH MOJATOTOBKH MOJIEIIH.

HNudopmanus o mporecce pereHus 3a1a4n.

CBeneHus 0 KOMIIbIOTEpe, XapakTepucTukax mnporpamMmel MKD (Ha3BaHue,
BepcHUs, BO3MOXKHOCTH), HEOOXOIUMBIX BBIYMCIMTEIBHBIX pecypcax, BpeMEHHU
pelieHus.

AHanu3 pe3yiabTaToB PaCUETOB.

4. B 3akji04eHuH Ja€TCA KpaTKas OIICHKAa U OCHOBHBIC BBIBO/IbI BBITIOJTHCHHOM pa6OTBI.

5. B npuiokeHme BBIHOCUTCS HH(POPMAIMOHHBIM Marepuan, He TpeOyrOMMH eTalbHOTO
paccMOTpeHHMsT B OCHOBHOW yacTW (Hampumep, TaOmuIbl, rpaduKd, PUCYHKH, JUCTUHIU
IpOrpamM H T.I1.)

9.1.3 TpebGoBanus K BLINOJIHEHHIO KyPCOBOI0 NPOEKTA

1. KypcoBoii mpoeKT A0KeH ObITh 0pOPMIIEH COTIIaCHO TPeOOBAaHUAM, YKa3aHHBIM BBIIIIE.
2. CopnmepxkaHrne KypCOBOTO TIPOCKTa JIOJDKHO COOTBETCTBOBATH IIEPEUMCIICHHBIM  BBIIIE
TpeOOBaHUSIM.
3. KypcoBoii mpoeKT J0/HKEeH OBITh CAaH 3a JIBE HEICHU JI0 OKOHYaHHS CeMecTpa.
10 MeToanveckue peKOMEHAALMH ISl IPENnoaaBaTesIst
B3aumopericTBue mnpenojgaBaresis CO CTYACHTAMH MOXHO pa3leiauTh Ha
HECKOJIPKO COCTaBJISIONMIMX — JICKIIMOHHBIC, TPAKTHYEeCKHe M J1abopaTOpHBIC
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3aHATASA W KOHCYJbTHUpoBaHue. lIpenopaBarens JODKEH MOCIEA0BATEIBHO
BBIYMTATh CTYAEHTaM psAI JEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHHE Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOrO TEOPETUYECKOrOo maTepuania, a
TaKX€ OPraHU30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHSATUNA TaKUM 00pa3oM, YTOObI
aKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTHUMYJIHPOBATh CaMOCTOSITEIbHOE
M3BJICYECHUE UMHU HEOOXOJUMOW HH(POpMAIMU U3 PaA3JIUYHBIX HCTOYHUKOB,
CPaBHUTEIIbHBIM aHAIU3 METOJOB PEUICHHWM, COMOCTABICHHE MOJYyYEHHBIX
pe3ynbTaTOB, POPMYITHPOBKY U APTYMEHTAIMIO COOCTBEHHBIX B3TJISIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

[lepen HauagoM mpenoaaBaHus MPENo1aBaTet0 HEOOXOANMMO:

- U3Y4YUTh PabOUyI0 MPOrpaMMmy, LEJIU U 3a/1a4d AUCIUTIINHBL

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

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTh COJICP’KAHUE PA3/ACIIOB IUCIUIUINHBI.

B Xxoje NEKIMOHHOTO 3aHATUS TpenojaBarelib JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOIMPOCHI, O3HAKOMHUTH CTYJICHTOB C TIEpEYHEM OCHOBHOU W
JOTIOJIHUTEJIbHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHOW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMOU
TeMbl B Y4YeOHON IUCHUMIUIMHE, PACKPBITh €€ MpakTHUueckoe 3HadeHue. Ecnu
YUTAETCS HE TepBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEAbIaYyIIeH, He
Hapylas JIOTUKUA U3JI0KEeHUsI yueOHOro martepuaina. JIeKIuio clieyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPyT T€X BOMPOCOB, KOTOPHIE B €€
XoJ1e OyIyT paCCMOTPEHBI.

B oCHOBHOW 4acTu JIEKIIMU CIEAYeT PaCKphIBaTh COJEpKaHUE Y4EOHBIX
BOIIPOCOB, AaKLEHTUPOBaTh BHHMAHUE CTYJEHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHHUSIX U TPOIECCaX, OCOOCHHOCTSAX WX MPOTEKaHMs. PacKphIBaTh CYIIHOCTh U
COJIEp’KaHME PA3TUYHBIX TOUYEK 3PEHUS] U HAYYHBIX MOJXO0JI0B K OOBSICHEHUIO TEX
WM WHBIX SBJIEHUN U mponeccoB. Creayer apryMEHTUPOBaHO OOOCHOBATH
COOCTBEHHYIO TMO3UIMI0O IO CIOPHBIM TEOPETHUYECKUM BorpocaM. I[IpuBoauTh
MpUMeEpHI. 3aaBaTh MO X0y U3JIOKEHUS JIEKIIMOHHOTO MaTepualia pUTOPUIECKUe
BONPOCHI M CaMOMY JlaBaThb HAa HUX OTBET. DTO CHOCOOCTBYET aKTHBU3AIUU
MBICTUTEILHON JAESTEILHOCTH CTYJACHTOB, MOBBIIICHUIO UX BHUMAaHUSI U MHTEpeca
K MaTepuaidy JeKIuu, ee cojiepkaHuto. lIpemonaBaTenb AOMXKEH PYKOBOIUTH
paboToOll  CTYACHTOB IO KOHCIEKTUPOBAHHWIO  JIGKIIMOHHOTO  MaTrepuaa,
MOTYEPKUBATh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUI
M3y4aeMoil TeMbI, 0CO00 BBIJICTISISI KATETOPUMHBIN ammapar.

B 3axmounTenbHON 4acTH JIEKIMH HEO0OX0IMMO copMyIupoBaTh 0OIIHE
BBIBO/JIBI 10 TEME, PACKPBIBAIOIIIUE COJIEPKAHUE BCEX BOIPOCOB, MOCTABICHHBIX B
nexuuu. OOBSABUTH TUTAH OYEPETHOTO CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSATHSA,
JaTh KpaTKue PEeKOMEHJAIUM TI0 TOJTOTOBKE CTYACHTOB K CEMHUHApy WU
nabopatopHoit pabote. OnpenenuTb MECTO M BpeMsl KOHCYJbTAIlUU CTYJEHTaM,
MOXKEIaBIIMM BBICTYIIUTH Ha CEMHHape ¢ JoKjIagaMu U pedeparamu 1o
aKTyaJIbHBIM BOIIPOCaM OOCYK/1a€MOU TEMBI.
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[leap mpakTHuecKuX M Ja0OPATOPHBIX 3aHATUA - 00ECTIeUUTh KOHTPOJb
YCBOEGHHS Y4€OHOro Marepuaia CTyAeHTaMH, paCUIMpeHue U yriyOieHue 3HaHuH,
MOJYYECHHBIX UMM Ha JICKIHSIX U B XOJI€ CaMOCTOSITeNIbHOM paloThl. [loBbIIeHUE
() (PEKTUBHOCTH TMPAKTHYECKUX 3aHATHH JTOCTHUTAETCS ITOCPEICTBOM CO3JaHUS
TBOPYECKOM OOCTAaHOBKM, pAaCHoOJiararolieil CTYJEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IUIAJIOB M CYXXIECHUW MO OOCYXKIaeMBIM BOIPOCAM, KEITAHHUIO Y
CTYJIEHTOB NOpadOTaTh y JOCKU MPHU PEUICHUU 3aa4.

[Tocne kaxao0ro JEKIMOHHOTO, JIa0OPATOPHOTO U MPAKTUUYECKOTO 3aHITHS
CeNlaTb COOTBETCTBYIOILIYIO 3alKCh B JKypHaJlax y4yeTa IMOCEIIaeMOCTH 3aHSTUI
CTYJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTYIGHTOB Ha 3aHsATusAX. [IlpoBoauTh TpynHmoBble W  HHAMBUAYaJIbHBIC
KOHCYJIbTAlIUM CTYJIEHTOB O BOIPOCAM, BO3HUKAIOUIUM Y CTYJIEHTOB B XOJI€ UX
MOJITOTOBKHU K TEKYIEH U MPOMEXKYTOUHON aTTECTAIMK MO Y4eOHON MCUHUILIUHE,
PEKOMEHIOBaTh B MOMOIIb YYEOHbIC U JPYrHe MaTEpHalIbl, a TAKXKE CIPABOUYHYIO
JUTEPATYPY.

DK3aMeH WM 3a4eT MO AUCHUILIMHE MPOBOAUTCS B (OpME MUCHMEHHOTO
AK3aMEHa C MOCJEAYIONIeH WHAMBHUAYyadbHOM Oecenoll CO CTyJAEHTOM Ha OCHOBE
BOIIPOCOB, CHOPMYJIMPOBAHHBIX B 3a4ETHBIX WJIM HK3aMEHAIIMOHHBIX Ouiertax. B
OWJIET BHOCUTCS JIBa TEOPETUUECKUX U OJIMH MPAKTUYECKUN BOMPOC U3 PA3IUUHBIX
pa3zieyoB IUCUUILIMHBI 1711 O0Jee MOJHOM MPOBEPKU 3HAHMM cTyAeHTOB. OlleHKa
BBICTABIISIETCS MpernoAaBaTeleM U oO0bsBIsSeTcs mocie oTBera. I[IpenonaBarenb
MPUHAMAIOIIMKA 3a4eT WJIM 53K3aMEH JMYHO HECET OTBETCTBEHHOCTh 3a
MPABUJIBHOCTh BBICTABIICHHS OLICHKH.
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HHKUHHUPHUHT B aBTOM06HﬂeCTpOeHI/IH»

[Ipunoxenue 1.
CTpyKTypa U cofep:KaHue IMCHUIIMHBI «CTpOUTEIbHAsI MEXaHNKA MALIMH M0 CNEeIHAJIbHOCTH
23.05.01 «<Ha3emHble TPAHCIIOPTHO-TEXHOJIOTHYeCKHE CPeICTBAa» (YPOBEHD clieluaanTeTa), npopuib: «KomnborepHblii

< Buabi yueOHoli padorsl, ®opm
g E 8| BKIIOYAs CAMOCTOSTEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen g % § paboTy CTYIeHTOB, CTYJEeHTOB aTTecT
/n S| =8 U TPY/I0€MKOCTh B Yacax anuu
J | I/C | JIa | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
IIsaThIi cemecTp
1.1 | Tema 1. Beenenue 5 1-2 2 4
JlabopaTtopHas pabora (3HaAKOMCTBO C
1.2 | yHMBepcampHON IPOTPaMMON METOa ) 1-2 4 2
KOHEYHBIX 3JIEMEHTOB)
MHOTOonpoIeTHBIE CTATHYECKH
13 | Heompezemmbie 6anku. Metoz cun 5 3-4 2 4
TUTSL pEIICHUS 3a/1a4H
MHOTOMposeTHbIX 0anok (Tema 2)
1.4 | Jlaboparopubie padots (Tema 2) 5 3-4 4 2
N3ru6 6anok, Jexamux Ha yupyrom
15 | OCHOBAaHHH. [TonsTHE O KpaecBOM 5 5.6 2 4
s dekre. UncaeHHbIE METOABI
pacuera 6aok Ha DBM (Tema 2)
1.6 | JJabopatopubie paboTsl (Tema 2) 5 5-6 4 2
Pacuer cTep>KHEBBIX CHUCTEM METOJIOM
17 nepeMenieHnid. MeToJ1 KOHEUHbIX 5 7.8 2 4
3JIEMEHTOB MPUMEHHUTEIBHO K
crepkHeBbIM crctemaM (Tema 3).

23




1.8 | Jlabopatopusie pabotsi (Tema 3) 5 7-8 4 2
1.9 | bajnouyHblli KOHEYHBIN DJIEMEHT 5) 9-10 | 2 2 4
1.10 | JIaboparopusie pabotsl (Tema 3) 5 9-10 4 2
CeKTOpHalIbHbIE XapaKTEPUCTUKU
1.11 | monepeYHbIX CEUCHU TOHKOCTEHHBIX 5 [11-12 | 2 2 4
CTEPHKHEH.
1.12 | JIaboparopusie pabotsl (Tema 4). 5 | 11-12 4 2
113 Honepeqflmﬁ U3rud TOHKOCTEHHBIX 5 | 13-14 | 2 2 4
CTEepXKHEI.
1.14 | JIaboparopusie pabotsl (Tema 4). 5 | 13-14 4 2
CB00OIHOE KpYyYEHHE TOHKOCTEHHBIX
1.15 | crepykHE# OTKPHITOTO TIPODHIIS. 5 [ 1516 | 2 2 4
JleraHauy monepevyHoro CeYeHusl.
1.16 | JTaboparopusie pabotsl (Tema 4). 5 | 15-16 4 2
CrecHeHHOE KpY4YE€HHE TOHKOCTEHHBIX
CTEpKHEM OTKPBITOTO MPOQHIIS.
Onpenenenre HOpMaabHBIX U
117 | KacaTembHbIX HaANPSDKEHU N 5 | 17.18 | 2 2 4
CTECHEHHOTO Kpy4eHHus. BeiBox n
pewenue AuddepeHInaIbHOTo
YpaBHEHHsI CTECHEHHOTO KPYUYCHHSI.
buMoMeHT.
1.18 | Jlaboparopusie pabotsl (Tema 4). 5 | 17-18 4 2
DopMa aTTecTaluu
Bcero 4yacoB no AucuumnInHe 18| 18 36 79
B MIAATOM ceMecTpe
lecroii cemecTp
BapuarmoHHble METOIbI MEXaHUKU
2.1 | xoHCcTpyKIWid. [TpuHIIMT MUHIMYMa 6 1-2 2 2 4 8
noreHIanbHou sueprun (Tema 5).
29 BapuarmoHHbIe METOIBI MEXaHUKH 5 3-4 2 2 4 8

KOHCTpYKUUW. [IpuHIUIT BO3MOXKHBIX
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nepemenieHuid. Meron Putia, meton
byonosa-I"anepkuna. (Tema 5)

2.3

OCGCI/IMMeTpI/ILIHBIC JCTaliu.

Toscrocrennbie nuanHapkl (Tema 6).

2.4

OcecuMMeETpUYHBIC JICTATIH.
ToacTocTeHHBIE COCTaBHEBIE
aaps! (Tema 6).

7-8

2.5

OcecummMmeTpuuHble aeTainu. beicTpo
Bpamaromuecs aucku (Tema 6).

9-10

2.6

OO6m1as Teopust u3ruda IIACTHH.
['mnoTres3sl TEXHUYECKON TEOpUU
n3ruda miacTuH. BeIBo OCHOBHBIX
3aBUCUMOCTEN YpaBHeHuUe usruda

wiactul. ['panuuneie ycnoBus (Tema
7).

11-12

2.7

KoHeuHbIe 211eMEHThI TOHKHX
wiactud (Tema 7).

13-14

2.8

PacueT ocecuMMeTpruyHO
Harpy’>K€HHBIX IUIACTUH U 000JI0YEK.
Kpyribie 1 KoJblieBbI€ MJIACTUHBI.
(Tema 8).

15-16

2.9

BeamomeHTHast Teopust 00010UeK
Bpanienus (Tema 8)

17

dopma arTecTaluu

Bcero yacoB nmo qucuuniinae
B LIECTOM ceMecTpe

18

18

36

72

CeabMmoii cemecTp

3.1

CBeneHust U3 reoMeTpUn
MPOCTPAHCTBEHHOW KPHUBOM.
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EcrectBenHblii TpexrpaHHuK OpeHe.
KacarenbHast, HopMaib 1 OMHOPMaJb.
Kpususna u kpytka. ['eomerpus
IOBEpXHOCTU. KpHUBOIMHENHBIE
koopauHathl. [lepBas kBagpaTuuHas
¢dbopma noBepxHocTu. [TapameTpbr
Jlame. (Tema 9).

3.2

Jlaboparopubie pabotsl (Tema 9).

3.3

CBenenus U3 reoMeTpun
OBEepXHOCTU. KpHUBHU3HBI
HOPMAaJIbHOT'O U HAaKJIOHHOTO CEYECHHII.
Bropas kBanmparnunas ¢popma
noBepxHocTH. TeopemMa MeHbe.
JInnuum xpuBu3HEL. [ 1aBHBIE
KpuBHU3HbI HoBepxHOCTH (Tema 9).

3-4

3.4

Jlaboparopubie pabotsl (Tema 9).

3.5

CBenenus U3 reoMeTpun
MOBEPXHOCTHU. [[epuBanimoHHbIE
dbopmynbl Beitnraprena. Bektopsl
BpAILICHUS TPUEIPA TOBEPXHOCTHU MPHU
JBUKEHUHU BJIOJIb KOOPAUHATHBIX
muanil ToxnectBa Komammu-I'aycca
(Tema 9).

5-6

3.6

Jlaboparopusbie pabotsl (Tema 9).

3.7

OcHOBBI 00111€# TeOpUH 000TIOUEK.
I'mmotessr Kupxrodda-Jlsasa.
Jedbopmaruy 1 ©3MEHEHUST KPUBU3HBI
CPEAMHHOW MOBEPXHOCTH 00OJIOUYKH.
BapuaHThI KOHEUHBIX U MaJTBIX
nepopmaruii, MaJabIX MepeMeneHuH.
VYcnoBust COBMECTHOCTH JieopManuii
(Tema 10).

3.8

Jlaboparopubie pabotsr (Tema 10).

7-8
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3.9

Jedbopmaru 3KBHIUCTAHTHON
noepxHoctu. (Tema 10)

9-10

3.10

Jlaboparopubie pabotsr (Tema 10).

9-10

3.11

HanpsikeHnus B HOpMaabHBIX
CeUeHHsIX 000J10YKU. BHyTpeHHME
CHJIBI U MOMEHTBI. Y paBHEHUS
pPaBHOBECHSI PJIEMEHTa 000JIOUKH.
CooTHo1IEeHN yIPYTrOCTH. DHEPTHUS
ynpyroii nedpopmanuu 000JI0UKH.
(Tema 10)

11-12

3.12

JIaboparopubie pabotsr (Tema 10).

11-12

3.13

Bo3moxxHOCTH TOCTpOEHUs
MPUOIMKEHHBIX Teopuii. YacTHbIC
city4yau oO1el Teopun 000I04eK.
(Tema 10)

13-14

3.14

Jlaboparopubie pabotsl (Tema 10).

13-14

3.15

OcobenHoctu pacuera

MHOTOCJIOMHBIX IUIACTUH U 000JI0YECK.

(Tema 10).

15-16

3.16

Jlabopatopusie pabotsl (Tema 10).

15-16

3.17

Pacuer TpexciiolHbBIX TIJIaCTHH.
[TonsTre o pacuerax 000I0UYEK B
r€OMETPUYECKU HEJTMHEMHOMN
noctanoBke. (Tema 10).

17-18

3.18

Jlaboparopubie pabotsr (Tema 10).

17-18

dopma arTecTanuu

Bcero yacoB nmo fucuMIiinue
B CeIbMOM ceMecTpe

18

18

36

BocbMmoii cemecTp

4.1

CraTtuka IIocKux u
MIPOCTPAHCTBEHHBIX KPUBOJIMHENHBIX
cTep:kHer JlonyeHns MeXaHuKu

1-4

27




THOKUX CTepkHEH. BekTopHbie
ypaBHEHUSI PaBHOBECHUSI THOKUX
crepskueit (Tema 11).

4.2

Jlabopatopubie pabotsr (Tema 11).

1-4

12

12

4.3

BapuanTb! geiicTBUSI BHEIITHEH
Harpy3KH MpH 1epOpMHUPOBAHUHT
CTepXHs. Y paBHEHUS paBHOBECHS B
CBA3aHHOM U JIEKapTOBOM CUCTEMAX
koopaunat. (Tema 11).

4.4

Jlaboparopubie pabotsr (Tema 11).

12

12

4.5

MeTomp! pemieHns: TMHEHHBIX
YPAaBHEHUN PAaBHOBECHSI CTEPIKHEN.
(Tema 11).

9-12

4.6

Jlaboparopubie pabotsl (Tema 11).

9-12

12

12

4.7

[Inockne KpUBOJIMHENHBIE CTEPKHU.
(Tema 11)

13-16

4.8

Jlaboparopubie pabotsr (Tema 11).

13-16

12

12

4.9

[TpocTpaHCTBEHHBIE KPHBOJIWHEHHBIE
crepxkan. Onpenenenne HJIC
WTHHIPUYECKUX TPYKUH TIPH
poM3BONIbHBIX Harpy3kax. (Tema 11)

17-18

4.10

Jlabopatopubie pabotsl (Tema 11).

17-18

dopma arTecTaluu

Bcero yacoB nmo qucuuninae
B BOCbLMOM ceMecTpe

54

54

Bcero 4acoB mo TuCIUIINHE BO
BCEX CeMECTpax

36

54

144

234
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Tpunoacenue 2
paboueil npocpamme
MMHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHUSIPOCCHUICKOM ®EJEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

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

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«CTpOI/ITeJ'IbHaH MeXaHUuKa MallluH»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

CocTaBUTED:

Pycanos O.A.

Mocksa, 2022200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

CTpOI/ITeJIbHaﬂ MEXaHHKA MalllMH

dI'OC BO 3

B mportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHaIbHbIE U TPO(eccHOHATbHbIE KOMIIETEHIIUM:

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB Texnosorus |@Popma

NH- D®OPMYJINPOB- (popMupoBaH OLEHOYHO

JEKC KA us ro
KOMIIETEHIUIi [cCpeacTBa

CTeneHu ypoBHeil 0CBOEHUSI
KOMIIEeTeHIIN I
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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
MCIIOJIb30BAHUEM MOJICTICH CTEPXKHEH, IUIACTHH,
000I0YeK.

YMeTb:

CaMOCTOSTEITHLHO COCTABJIATh PACUCTHBIC CXEMBI
KOHCTPYKTHUBHBIX 3JICMCHTOB MAIIIUH C
MCTIOJIb30BAaHUEM MOJICTICH CTEPXKHEH, TUIACTHH,
000JI0UEK;

HpOBOIII/ITI) pacqum KOHCprKTI/IBHI)IX JJICMCHTOB
MAILWH C UCIIOJIb30BAHUEM MOJEJIEH CTEPIKHEN,
[UIACTHH, 000JIOYEK.

BJIAJETh:

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

Camocrosi-
TeIbHAs
pabora,
MEeKITNY,
MpaKTHiec-
KHE 3aHSTHS,
imabGopaTop-
Hble pa0OTHI

VO, II

ba30BbIil ypOBEHb:

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

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTOSIMENbHO

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

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAMU3A  HARPSAHCEHHO  0ephOPMUPOBAHHO20
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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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 TEXHOJIOTUYCCKHUX
MPOIIECCOB.

npu

BHATH:

BEIYHACIUTEIHHBIE AITOPUTMBI, TPUMEHSEMBIC B
COBPEMEHHOM MPOrPaMMHOM 00ECTIEYCHUH IS
[peIIeHUs IPUKIIaJHBIX 3aa4 aHau3a HalpsKEeHHO
ImecopMUPOBAHHOTO COCTOSTHUST KOHCTPYKITHIA
TPAHCIIOPTHO-TEXHOJIIOTHIECKHUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS

YMeTb:

MCIIOJIF30BaTh COBPEMEHHOE MTPOrpaMMHOE
oOecriedeHue UIsl pacueTHOTO aHAIIN3a
HATPsHKEHHO 1e()OpPMUPOBAHHOTO COCTOSIHUS
ImeTasnei u y3JI0B TPaHCTIOPTHO-TEXHOIOTHYECKUX
CPEICTB M UX TEXHOJIOTHYECKOTO 000PYAOBaHUS .
BJIAETh:

HABBIKAMH HCIIOJIE30BAaHUS OHON M3 COBPEMEHHBIX
BBEIYACIUTEIHHBIX IPOTPaMM, PEANTH3YIOMIEH METO
KOHEYHBIX 3JIEMEHTOB, JJIS pacyeTa HalpsKeHHO
neOpMUPOBAHHOTO COCTOSIHUS IETajICH U Y3JI0B
TPAHCIIOPTHO-TEXHOJIOTHYECKHUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS .

Camocrosi-
TeIbHAs
pabora,
MEeKITNY,
MpaKTHiec-
KHE 3aHSTHS,
maGopaTOpPHBI
e paboThI

VO,II

ba30BbIil ypOBEHb:

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

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTOSIMENbHO

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

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAMU3A  HANPSHCEHHO  0ephOPMUPOBAHHO20
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Cmpoum €/IbHAA MEXAHUKA MAWUH»

Tpunoxcenue 3
K pabouetl npozpamme

oC

HaunmenoBanue
OLIEHOYHOT'O
CpEeACTBA

KpaTKaH XapaKTCPUCTUKA OLICHOYHOTI'O
cpeacTBa

IIpencrasnenue
OLIEHOYHOI'O CPEZICTBA B
DOC

IIpoexr

ay

KoHeuHblil  mpOAyKT, TMOJy4aeMblid B
[pe3yabpTaTe IUIAHUPOBAHUS W BBINOJHEHUS
KOMILIEKCa y4eOHBIX U
MCCIICIOBATENIbCKUX 3adaHui. I[lo3BossieT
OLICHUTH YMEHHUS 00y4armuxcs
CaMOCTOSITEJIbHO ~ KOHCTPYUPOBaTh  CBOH
3HAHUSA B MPOILIECCE PEHICHUs MPAKTHUYECKUX
3aa4 U TPOoOJIeM, OPUCHTHPOBATHCS B
H(OPMaLOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aQHATUTUYECKUX,
MCCIICIOBATENIbCKUX ~ HABBIKOB,  HABBIKOB
MPAKTUYECKOTO U TBOPUYECKOTO
MBIIIUICHUS.  MOJKET  BBIIOJHATBCA B
WHAVNBUAYAIILHOM TMOPSIKE WM TPYIION
00yJarouuxcs.

TeMbl rpynImoBbIX H/HITH
VUHJUBUYyaJIbHBIX
IIPOEKTOB

12

YeTHBII onpoc
co0eceoBaHueE,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienMagbHas — Oecema  II€JarOrM4ecKOro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBSI3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
paccuuTaHHOE Ha BBISICHEHUE 00beMa 3HAHUM
00ydJaroerocs 1no OnpeneIeHHOMY pa3zieny,

TemMe, mpobeme U T.11.

Bormpocsl o
TeMam/paszzenam
JVCLUTIIINHBI
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONPOTHUBJICHUE MATEPHUAIIOB)

Jucnuminnaa - CTpouTeIbHA MEXAHUKA MAIIIUH

CnenmansHocTb 23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHUE CPENICTBA
(YpOBEHb CHIEIIMATIUTETA)

Bonpoce! AJ151 KOHTPOJIsI 3HAHUI M0 JucuuILInHe «CTPOUTEeILHASI MeXaHUKA
MAaIITuH»
1. Ocobennoctu 3a1au oOecrneyeHus: MPOYHOCTH KOHCTPYKIIMH aBTOMOOMIIEH 1
TPaKTOPOB.

2. JledbopMmupoBaHHOE COCTOSIHUE Teja. BeipakeHne KOMIIOHEHT JepopMalinii

Yyepe3 MPOU3BOJIHBIE OT MEPEMEIICHHMA

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

4. CoOTHOUIEHUS YNPYTOCTH U30TPOIHOI0 MaTepuaia npyu MiIoCKOM

HaIpsHKeHHOM cocTosiHuU. Moyine ynpyroctu. Koaddumuent Ilyaccona.

Monayns casura.

CooTHOIIEHUS yIPYTOCTH TSI TNIOCKOTO Ae(hOPMHPOBAHHOTO COCTOSTHHUSI.

MHOTOIPOJIETHBIE MHOTOOIIOPHBIC CTATUICCKU HEOTIPEICTUMBbIC OaJTKH.

VYpaBHeHHE TPeX MOMEHTOB JIJII MHOTOIIPOJICTHBIX MHOTOOITOPHBIX OaJIoK.

BriBo ypaBHEHHMI H3rn0a Oanku Ha yIpyroM OCHOBAHHH.

. Kpaesoii apdext npu n3rude 6ajiku Ha yIpyroMm OCHOBaHUH.

10 Kpaesble ycroBus B 3a7aue u3rubda 0aiky Ha yIIpyroM OCHOBaHHUH

11.Meton cun 1 MeTO/ IEpeMEICHUH.

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

13.Marpuripl )KeCTKOCTH ¥ TIOATIMBOCTH.

14 .JlokanbHbIe U TII00ATBHBIE KOOPAUHATHL. DOpMYIIBI TpeoOpa3oBaHUs
BEKTOPOB ¥ MaTPHII.

15.PacyeT cTep:KHEBBIX CUCTEM METOJIOM MIEpEMEIICHUM.

16.MaTtpuiia )keCTKOCTH CTEPKHEBOTO KOHEYHOTO JIEMEHTA.

17.MaTtpuiia )keCTKOCTH OaKu

18.0OcHoBHbIe monoxenuss MKD B ¢hopme MeTo1a mepeMenieHni.

19.PacueT npocTpaHCTBEHHBIX CTEP)KHEBBIX CUCTEM METOJOM KOHEUHBIX
AJIEMEHTOB.

20.OcHOBHBIE TIOHATHS METOJ1a KOHEYHBIX AJIEMEHTOB.

21.0mnpeneneHus: KOHCUHBIN 3JIEMEHT, CTETICHU CBOOO/IbI KOHEUHOTO 3JIEMEHTA,
Y376l KOHEYHOTO AJIEMEHTa, PYHKITMH (POPMBI KOHEYHBIX DJIEMEHTOB.

22.OCHOBHBIE THUITBI KOHEUHBIX 3JIEMEHTOB.

23.CtenieHu cBOOOIbI KOHEUHOTO JIEMEHTA.

24 . OyHKuMA POPMBI KOHEUHBIX 3JIEMEHTOB.

25.CgoiicTBa yHKLIMHA POPMBI.

26.TIpsimoit meton nosydyeHus: cootHomeHuit MKD. Ctep)xkHeBOM KOHEUHBIN
AJIICMEHT.

w

©oo~NOo O

34



2. ®opMHpOBaHUE TII00ATIBHON MAaTPUIIBI )KECTKOCTU KOHCTPYKIIUU U3 MaTPUI]
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha MPUMEPE CTEP>KHEBOM 3a7auH).

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

29.0CcHOBHBIE COOTHOLICHHS METO/1a KOHEYHBIX 3JIEMEHTOB HAa OCHOBE
MPUHIIMIIA MUHUMYMa MTOTEHIIUAIbHONU YHEPTHH.

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

31.®yukmu GopMbl OATTOYHOTO KOHEYHOTO 3JIeMEHTa (IOTMHOMBI DPMHUTA).

32.13rub 6pyca 00JIbII0M KPUBU3HBI.

33.2. Pacnipenenenne HanpsiKEHUH B TIOTIEPEYHOM CEUCHHUH Opyca OOJIbIION
KPUYU3HBI TIPU YUCTOM H3THOE.

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

35.0cobenHocTH epopManui TOHKOCTEHHBIX CTEP>KHEH.

36.0mnpeneneHne CeKTOPUATbHBIX XapaKTEPUCTUK MPOQPUIICH.

37.CB000OIHOE KPYUEHHE TOHKOCTEHHBIX CTEPKHEH OTKPHITOTO MOMEPEUHOTO
npodumns. CTeCHEHHOE KPYUSHHE TOHKOCTEHHBIX CTEP>KHEH OTKPBITOTO
norepeyHoro npoduis. BumoMenT.

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

39.0mnpexaeneHne NOJOKESHHS [IEHTPA KpydeHUs (M3ruda).

40. OmnipeienieHNe HOPMAIBHBIX M KaCcaTeNIbHBIX HANIPSHKEHUH CTECHEHHOTO
Kpy4YeHUsl.

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

42. Tlonepeunslii U3rud TOHKOCTEHHBIX CTEP>KHEN

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 M3rM0a COCTABHOUM Oanku
Ha YIIPYroM OCHOBAHHHU.

48.13rub 6anok Ha yIpyromM OCHOBAaHUH IMOCTOSTHHOM >K€CTKOCTH.

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

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

51.Pacuer 6anok nepeMEeHHOM KECTKOCTH Ha yIIPYTroM OCHOBAHHUH.

52.Metop nepeMeneHnii JUisl pacueTa CTEPIKHEBBIX CHCTEM.

53.0cHOBHBIEC HJIEM METOJA MEepEeMEUICHUI Ha MPUMEPE pacyeTa CTEPHKHEBBIX
cucTeM, pabOTaloIMX Ha pacTsHKEHHEe-CxKaTHE.

94 .MaTpu1bl )KECTKOCTH U MOJATINBOCTH CTEPHKHS.

55.JIokanpHbIe U r100aTbHBIE KOOPAUHATHI CTEPKHS.

56.Dopmynel TpeoOpa3oBaHrs BEKTOPOB U MATPUI] MPH pacueTe CTEPIKHEBOM
CUCTEMBI METOZIOM MIEPEMEIIICHHIA.

57.Pacuer miaockux paM METOAOM MepeMElIeHU .
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58.Matpuiia )XeCTKOCTH CTEP>KHsI IPY COBMECTHOM yueTte AedopMmaiiuii u3ruda
U PACTSKEHHUS.

59.Marpuiia JKECTKOCTH ¥ BEKTOp Y3JIOBBIX CHJI MPOCTPAHCTBEHHOTO
CTEP>KHEBOTO JJIEMEHTA.

60.OcHoBHbIe nonoxenuss MKO B popme MeToia nmepeMenieHuil.

61.Pacuer mpOCTPAaHCTBEHHBIX CTEPKHEBBIX CHCTEM METOJOM KOHEUYHBIX
aneMeHToB Ha DBM.

62.baouHbIl KOHEUHBIH 3JIEMEHT.

63.OcHOBHbIE THUMNOTE3bl U JOMYLIEHUS TEOPUH TOHKOCTEHHBIX CTEpXKHEH
Bnacosa- Ymanckoro.

64.0cobenHocTu nedopmaliii TOHKOCTEHHBIX CTEPKHEH.

65.CB000IHOE KPYUCHHE TOHKOCTEHHBIX CTEPIKHEH OTKPBITOTO MPOdUIIS.

66.CTecHeHHOE Kpy4eHHE TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO IPO(UIIS.

67.0mnpenenenne cCeKTOPUAIbHBIX XapaKTEPUCTUK TTPOdUIIeH.

68. [leriaHariy oMepevHoro ceueHuss. BUMOMEHT.

69.0mnpenenenne MoI0KEHUS IEHTpa KpydeHus (M3ruoa).

70.0mpenencHrne HOPMaJIbHBIX M KacaTeIbHBIX HAMPSHKEHUH CTECHEHHOTO
Kpy4CHHUS.

71.BeiBog u pemieHue aU@PPEpeHIIMANTBHOIO ypaBHEHUS CTECHEHHOIO
Kpy4CHHUS.

72.ITomepeunbliit U3rud TOHKOCTEHHBIX CTEPIKHEH.

73.Bapuanvionnas popMyIupoBKa METO/Ia MEPEMEIIICHU.

74.9neprus nedpopmanuu. [lorennman BuemHuX cuil. [loTeHnmanbaas sHeprus
cucteMsl. [IpuHIIUIT MUHUMYMa MOTEHITMAIBHON SHEPTUH.

75.ITpuHIIUTT BOBMOXHBIX MTEPEMEIICHHM.

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.

80.0OcecummerpuuHas Aedopmalids KOJIBIIEBBIX Jjeraiieid. Pacder koiem Ha
IPOYHOCTH U KECTKOCTb.

81.0OcecumMeTpUUHO HArpy>KeHHbIE TOJICTOCTEHHBIE IMIMHIPHI - 3a1a4a Jlame.
BpIBOJ OCHOBHBIX COOTHOILLICHUH.

82.Hampsbxkenust u aedopmalniiid B TOJCTOCTEHHOM ITWJIMHApPE TPH JACHCTBUM
BHYTPEHHETO M HAPY>KHOTO JIaBJICHUS.

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

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

85.Ilocagounbie HampsKEHUS B JUCKaX, OMPEACIICHUE OCBOOOXKIAIONIETO0 U
pa3pymIaroIiero yrucia 000pOTOB BPALIAIOIINXCS JUCKOB.

86.KoHeuHbIH 2JIeMEHT, UCITOJIB3yEeMBIH MPH pacueTe TUTACTHH.

87.0cecuMMETpUYHO HArpy>KeHHbBIE ITUITMHAPUIECKUE 00O0TOUKH.
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88.0cecuMMeETpUUHBI U3TMO KPYTIbIX U KOJBLEBBIX IIacTHH. OCHOBHBIE
TUNOTE3bI U JOMyIeHUsl. BBIBOA OCHOBHBIX COOTHOLIEHUH.

89.UnterpupoBanue nud@epeHnanbHOr0 ypaBHEHHs] W3rMOa KPYIJBIX U
KOJIBIIEBBIX TJIACTHH.

90.I'pannuHbIC YCIOBUS U YCIOBUS CTHIKOBKHU MPHU pacyeTe M3ruda KpyribixX U
KOJIBIIEBBIX TJIACTHH.

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

92.Kpyrible mIacTUHBI CTYNIEHYaTON TOJIIHUHBI, MOJKPEIIJICHHBIE KOJIBIIEBBIMU
pebpamu.

93.Pacuer o0onouek BpaiieHus 10 Oe3MOMeHTHOM Teopuu. OCHOBHbBIE
TUINOTE3bI U JOoMmylieHus. ['eoMeTpusi CpeIMHHON TOBEPXHOCTH.

94.YcnoBus CyiecTBOBaHMsI 0€3MOMEHTHOTO COCTOSIHUSI 000JIOUEK BpalllCHHUS.
BriBoa pa3pemaronyux ypaBHEHUM.

95.Pacyer 0€3MOMEHTHBIX OO0OJIOUEK HArpyXEHHBIX PaBHOMEPHBIM U
THIPOCTATUYECKUM JIaBJICHUEM.

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

97.UnterpupoBanue nudQepeHuanbHbIX ypaBHEHUH OCECHMMETPHYHOTO
n3rubda MWIMHAPUUECKUX 000JI0UEK.

98.'pannuHble  yCIOBUS TpPH  pacueTe OCECHMMMETPUYHOTO  H3Thbda
HUAJTUHAPUYECKUX 000JI0UEK.

99.0cobenHocT pacuera "MIMHHBIX" TUIMHApPUYECKUX oOosodek. KpaeBoit

addexr.

100. I'eoMerpust IPOCTPaHCTBEHHOM KPUBOW. ECTECTBEHHBIN TPEXIPAHHUK
Opene. KacarenbHasi, Hopmanb 1 OnHopMmalib. KpruBu3Ha u KpyTKa.
101. I'eomeTpust moBepxHoctu. KpuBonuHeliHble koopauHatel. [lepBas

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

102. Bropas kBanpatuunas ¢popma noepxHoctu. Teopema MeHbe.

103. JIvHUM KPUBHU3HBI TIOBEPXHOCTH. | JTaBHBIE KPWUBU3HBI MOBEPXHOCTH.
Cpennsst 1 rayccoBa KpUBH3HA MTOBEPXHOCTH.

104. HepuBarmonnsie (popmyisl BeliHrapreHna.

105. BexTopsl BpaieHus TpHeapa MOBEPXHOCTH TPHU JIBWKEHUU BIOJIb
KOOPJIMHATHBIX JIMHUM.

106. ToxnecrBa Konmaru-I'aycca.

107. I'unoressr Kupxrodda-JIssa B Teopuu miaacTuH U 000JI0YEK.

108. Hedbopmanyii ¥ W3MEHEHHs] KPUBH3HBI CPEIUHHOW MOBEPXHOCTHU

obonouku (oOmiasi Teopusi 00o0yioueKk). BapuaHThl KOHEYHBIX U MaJbIX
nedopmanuii, MaJbIX TEPEMEIICHHM.

109. Hedbopmanyii  SKBUIUCTAHTHON TMOBEPXHOCTH 000JI04KK (0Ommas
Teopust 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. CooTHoOIIEHUST YIPYTOCTH B TEOPHUHU 000JIOUEK.

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

115. ['pannunbIie ycinoBus B 00111ei Teopun 000I0YECK.

116. AHanu3 CTpYKTYpbl YpPaBHEHUI TEOPUHA TOHKUX O0O0JIOYEK.

117. Teopun pacyeta MHOIOCIOMHBIX IIIACTUH W O0OJIOUEK. YdYeT
aedopmalii monepeyHoro casura. Pacuer TpexciaonHbIX TIaCTHH.

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

119. EcrecTBEeHHO 3aKpydeHHble cTepkHU. [lIockue  KpuBONMHENHBIE
cTrepkHA. OCHOBHBIE THUIIOTE3bl M JOIYLICHUS B MOJEISIX €CTECTBEHHO
3aKPYYEHHBIX CTEPKHEM.

120. VYpaBHeHus paBHOBeCHUs IUIOCKUX U MPOCTPAHCTBEHHBIX KPUBOJIMHEWHBIX
CTEpIKHEM.

121. Tlpukmagaple  3aJa4d  MEXaHUKA  KPUBOJMHEWHBIX  CTEpIKHEH.
Omnpenenenne HJ/AC nmwimMHAPUYECKMX TMPYKUH TPU  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
®EJIEPAJIFHOE I'OCYJTAPCTBEHHOE 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 MEXaHuKA MAallINH)»

CriennanbHOCTB:
23.05.01. HazeMHbI€ TPaHCIIOPTHO-TEXHOJOTUYECKUE CPEJICTBA
KBanuduxanus (CTeneHb) BHITYCKHUKA:
CHELUATUCT
®opma 00ydeHHsI: OUHAS
1. Ananmu3 paeQopMHUpOBaHUS Kp3UI-CUCTEMbI 3JIEKTPONOE3/a IpHU
aBapUITHOM CTOJIKHOBEHUH C MPEMSATCTBUEM.
2. UccnenoBanus HaIIPSKEHHOTO COCTOSIHUS MOJIMaMUTHBIX
CEnapaTopoB POJIMKOBBIX MOAIIUITHUKOB.
3. OneHka Ka4yecTB MAaCCHBHON 0€30MacHOCTH JIETKOBOTO aBTOMOOWIIS
IIPU CTOJIKHOBEHHUH C IPENSTCTBUEM.
4. PazpaboTka METOJUKH palMOHAIBHOIO BbIOOpAa KOHCTPYKIIMHU
CBapHBIX COEIMHEHHUW KpPOHIITEHMHOB € OankaMud pamM MOOMIBHBIX
MalIIVH.

5.011eHKa CBOMCTB NACCUBHOM 0€30MaCHOCTH 3aIIMTHBIX KapKacoB KaOWH
IPY30BbIX aBTOMOOUIIEH
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MUHUCTEPCTBO HAYKHU 1 BBICIIIEI'O OBPA3OBAHUSIPOCCUMCKOM ®EJEPAIIAN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I“IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IuHaMuKa, IPOYHOCTH MALIHH M COIIPOTUBICHHE
MaTepUajIoB»

Jucuunnunza - CTpouTtenbHasi MEXaHUKA MaIIMH

Cnenuanbaocts 23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA

Kypc 3, cemectp 5

3AYETHBIN BUJIET Ne 1
1. OcobenHocTH 3a1a4 0OecTieueHUs MPOYHOCTU KOHCTPYKIIUU aBTOMOOUIIEH U
TPaKTOPOB.
2. ledbopmupoBaHHOE COCTOSIHUE Tela. BripaskeHre KOMIIOHEHT AedopMaliuii
4yepe3 NPOU3BOAHBIE OT NEPEMEIICHU.

3. 3anaya.
YTBEepKIECHO Ha 3aceJaHuK KaQeaphl «_ » 20__ r., [Iporokon Ne
3aB. kadeapoii /A.A. CkBop1ioB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUMSAPOCCUMCKOM OEIEPALIMU
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICIIET'O OBPA3OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHamMuKa, IPOYHOCTH MANIHH U COTIPOTUBIECHHE
MaTepUajIoB»

JucuumimHza - CTpouTenbHasi MEXaHUKA MaIIUH

CnennanbHocTb -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 3, cemectp 5

3AYETHBIA BIJIET Ne 2
1. MHOTrOIpOJIETHBIE MHOTOOIIOPHBIE CTATUYECKU HEONPEIETUMBbIE OaJIKH.
2. IIpyHUIMIT MUHMMYyMa TOTEHIHAIBHOW 3HEPTUH, KaK BO3MOkHast ocHoBa MKD.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 20__ r., [Iporokosn Ne

3aB. kadeapoii /A.A. CkBop110B/
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