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1 leau u 3aga4uy TUCHUILIHMHBI

1.1 leab TUCHUNIHHBI

[enpto n3yueHus qucuuIuIMHbl « CTpOUTENIbHAS MEXaHUKA MAIIUH SBIIAETCS

— (QopmupoBanue 3HAHMNA B 00JacTH TeOpUU JCPOPMHUPOBAHUS CTEPIKHEMH,
IJIaCTUH, 000JOYEeK, B 00JacTH METOJOB pacyera HampsKEHHO-ASPOPMHPOBAHHOTO
coctosiaust (HIIC) crepskHel, miacTuH, 00OJIOYEK, a TakXke B 00JIACTH YHUCIEHHBIX
MeTOo0B HHKeHepHoro aHaimm3za HJIC KoHCTpykuMii MalMH, MOpeACcTaBIsEMbIX
CTEP’KHEBBIMU, INIACTUHYATHIMU, 000JI0YEYHBIMHU PACUYETHBIMHU MOJIEISIMU;

- IOJIFOTOBKA CTYACHTOB K JIEATEIBHOCTH B COOTBETCTBUU € KBaJIU(UKALIMOHHON
XapaKTepUCTUKOM crienuranucTa no cnernuanbHoctu 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJOIMYECKHE CpencTBa» (YpOBEHb clenuanurera), npodpuib: «KommnerorepHoe
MOJIEIMPOBAHUE TPAHCIIOPTHBIX CPEICTBY.

1.2 3agaun AMCHUIIIMHBI

3amagamu quCHUIUIMHBI « CTpoUTeIbHASI MEXaHUKA MAIIUH SIBIISTFOTCS:

- 03HAKOMJICHHE CTYJIEHTOB C TEOPETHYECKHMMH BOIPOCAMHU pacyeTa CTEp>KHEH,
IJTACTUH, 000J104€eK (runore3amu nedopMUpOBaHHUS, OCHOBHBIMU
¢ epeHINaTIbHBIMU ~ YPABHEHUSMH, TPAHUYHBIMH YCJIOBUSIMH M pPELICHUSIMU
TUIOBBIX 3a71a4).

- 3HAKOMCTBO CTYJIEHTOB C YHCJIEHHBIMU METOAaMH MHxkeHepHoro aHanuza HJIC
KOHCTPYKUMH  MallUuH,  NPEACTaBISIEMbIX  CTEP)KHEBBIMHM,  IUIACTHHYATBHIMHU,
000JIOUEUHBIMH PACUYETHBIMM MOJENSMH, 3HAKOMCTBO C METOJIOM KOHEUYHBIX
AJIEMEHTOB.

- jopMUpOBaHUE y CTYJACHTOB HABBIKOB MPUMEHEHHS HA MPAKTHKE COBPEMEHHBIX
YHCIEHHBIX METOOB JUIsl PEIICHHS NPUKIAJHBIX 3a/ad CTPOUTEITHHOW MEXaHWKH B
00J1aCTH MAaIIMHOCTPOECHHUS.

2 MecTo TUCHHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

HucnunnuHa «CTpoutenbHas MEXaHWKa MAalluH» OTHOCUTCSA K JUCIUIUIMHAM
cenuaiu3anMu  0a30BOM  4YacTH  OPO(PECCHOHATBLHOTO  IHUKJIAa  OCHOBHBIX
obOpaszoBarenbubix mporpamMMm (OOII) mo wanpaBimenuio mnoaroroBku 23.05.01
«HazemHble TpPaHCHIOPTHO-TEXHOJIOTUYECKUE CPEACTBa» (YPOBEHb CHEIUAIUTETA),
npoduns: «KoMbproTepHOE MOIETUPOBAHUE TPAHCIIOPTHBIX CPEACTBY.

[IpenmecTByromuMu  KypcamMl, Ha  KOTOPbIX  Oasupyercs  IUCIUILIMHA
«CTpouTenpHas MEXaHUKa MAITUHY SBIISIOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHUECKUI aHAIH3);

- (pusuka;

- COMMPOTUBIICHUE MAaTEPUATIOB;

- IPUKJIAJTHBIE METOIbI PACYETOB HA MMPOYHOCTH;

- TEOpUsl YIIPYTOCTH;

- YUCJICHHBIE METO/IBI,

- IETaJIM MAIllMH U OCHOBBI KOHCTPYUPOBAHUS.



3 Komnerenuuu oOyuyawinerocsi, ¢gopMmupyembie B pe3yJbTarTe OCBOCHHS

AHCHUIIJINHbI

B PE3YIIbTaTC OCBOCHUA AUCHHUINIMHBI CTYACHT HOJIKCH O6J'I3,I[8,TI) CICAYIOIIINMHU

npodeccuonanbabiMu (I1K) kommerennusamu: (OITK-2, OITK-5):

B pe3yabTare ocBOeHUs

UHCTPYMEHTApUU
dhopmanuzanuu
WH)XEHEPHBIX, HAyYHO-
TEXHUUYECKUX 3ajad,
UCHOJIb30BATh MPUKJIIAIHOE
MIPOrpaMMHOE
obecrieyeHue npu pacuere,
MOJIETUPOBAHUU U
MIPOEKTUPOBAHUU
TEXHUYECKUX O0BEKTOB U
TEXHOJOTMYECKHUX
IIPOILIECCOB.

o0pa3oBaTe/IbHOM
Kon S— IlepeyeHb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIETEHINH . 0o0yueHUsl MO JUCHHUILJIMHE
00y4aIOIIHUIACA 10JIKEH
001a1aTh
OIIK-2 CnocobeH pemaTth 3HATh:
npodeCcCuOHATbHBIC ® TEOPETHUYECKHE BOMPOCHI pacuera
3aJ1a4d C UCIOJb30BaHUEM KOHCTPYKIIMU C UCMOJIb30BAHUEM
METOJIOB, CIIOCOOOB U MOJENEN CTEPHKHEH, TIIIACTUH,
CPEACTB MOJYy4YECHUS, 000J104€K.
XpaHEHHS U TIepepadOTKH yMeThb:
MH(OpMaLUH; ®  CaMOCTOSTEIBHO COCTaBIISITh
HUCIOJIB30BATH pacdeTHBIC CXEMBI KOHCTPYKTHBHBIX
MH(OPMAIHOHHBIE U 3JIEMEHTOB MAaIlIUH C UCIIOJIb30BAHUEM
1M (POBBIE TEXHOJIOTUH B MozeaeHn CTEpKHEH, IJIaCTUH,
npodeccnoHaTBEHOM 000JI0UEK;
ACATCIBHOCTH, ® I[IPOBOJUTH PACUYEThl KOHCTPYKTUBHBIX
3JIEMEHTOR MAIIIMH C UCIIOJIb30BaHUEM
MoJIeIei CTEpKHEH, IUIaCTHH,
000J10YEeK.
BJIAIETh:
® METOJAaMHU CTPOUTEIbHOW MEXAaHUKHU
MPUMEHUTETBHO K 3JIEMEHTaM
MAIlMHOCTPOUTEIIbHBIX KOHCTPYKIUHU
OIIK-5 CniocobeH npuMeHsITh 3HATD:

® BBLIYUCIUTENbHBIC AITOPUTMBI,
IpUMEHsIEMbIE B COBPEMEHHOM
MPOrpaMMHOM 00€CTICUeHUH TSI
peleHNs IPUKIIAJIHbIX 3a/1a4 aHAJIN3a
HaIpsHKEHHO J1e(hopMHPOBAaHHOTO
COCTOSIHUSI KOHCTPYKLIUH
TPaHCIIOPTHO-TEXHOJIOTUIECKUX
CPEZACTB U U3 TEXHOJIOTUIECKOTO
o0opyoBaHuUS.

yMeTh:
®  WCIOJH30BaTh COBPEMEHHOE

MporpaMMHOE oOecTieueHHe s
PacueTHOT0 aHaIN3a HAIPSHKEHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS
JieTanel ¥ y3J10B TPaHCIOPTHO-
TEXHOJIOTHYIECKUX CPEICTB U UX




TEXHOJOTHYECKOro 000py10BaHus .
BJIA/IETh:
® HaBBIKAMU UCIOJIB30BaHUS OJTHOM U3
COBPEMEHHBIX BBIUMCIUTEIbHBIX
MPOrPAMM, PEATH3YIOLIEH METOL
KOHEYHBIX JIEMEHTOB, JIJIsl pacyera
HaMpsHKEHHO J1e(hopMUPOBAHHOTO
COCTOSIHUS JIeTajeil U y3J10B
TPAHCIIOPTHO-TCXHOJIOTUICCKUX
CPEICTB M UX TEXHOJIOTUYECKOTO
o0opyIoBaHus .

4 CTpyKTYpa M coJiep:kaHue TUCIUTLIHHBI
JucuunnuHa yntaercsa Ha 3 U 4 kypcax B 5 — 8 ceMectpax. O0mias TpyA0€MKOCTb
JUCIMIUTAHBI cocTaBmsieT 13 3a4eTHBIX enuHuIl, T.e. 468 akageMuueckux daca (U3 HUX

234 gaca — caMoCTOsITeNbHAs paboTa CTYJCHTOB).

Bup yueOHoit paboTel | Bceero yacos Yacos B cemecTpe
5 6 7 8
OO6mmas Tpy10€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 - -
[IpakTueckue 3aHATHS o4 18 18 18 -
JlabopaTopHble 3aHATUS 72 36 36 18 54
CamocTosiTenbHas 234 72 72 36 54
paboTa CTy/IeHTa
Kypcosas pabota - - - - -
KypcoBoii npoekr K.IL - - - K.II.
Bun mpomexxyrouHoun 3auet 3auet 3auer | DK3aMeH
aTTeCTaIlH

CtpykTypa U coaepKaHue TUCHUIIIMHBI «CTpouTenbHass MEXaHUKa MalluH» 0

CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.
Copaepxanue pa3ieoB IMCHUIINHBI.

Tema 1. Beeaenue.

Hemn u 3amaun kypca. OCHOBHBIE THUIBl HECYIIMX KOHCTPYKIUMH MOOMIIbHBIX
MallvH (aBTOMOOWJICH M TPAaKTOPOB) M BUJBI pacueTHhIX cxeM. Kiaccudukaius 3amaq
CTPOUTENHLHON MeXaHukH. JlepopMUpoOBaHHOE COCTOSIHME CHUCTEeMbl. HampspkeHHoe
cocTosiHuE cUCTeMBbl. CBs3b MEXAy HANpsKEHUAMH W JedopmMauusaMu. YpaBHEHUS

4



paBHOBecus. ['panumunbie ycnoBusa. IlocTraHoBka 3agady CTPOUTETHHON MEXAHUKH.
OneHka MPOYHOCTHU U )KECTKOCTH KOHCTPYKIIHA.

Tema 2. Pacuer MHorompoJieTHbIX Oajok. M3rud 0OaJjiok, Jexamux Ha
yupyrom ocHoBanuu. Ilousitue o kpaesoM 3¢ dexre. UnciaeHHbIe METOAbI pacuera
0as10xk Ha DBM.

MHoOronpoJjeTHple CTATUHYECKH HEOoNpeIeauMble OaIKi. MeTo Cril ISl peleHUs
3aJja4yl MHOTOIPOJIETHBIX Oanok. banku Ha ympyrom ocHoBaHuu. BbIBoJ ypaBHEHUM
n3ruba Oanku Ha yHpyroMm oOCHOBaHUU. KpaeBble YCIOBHUA M YCIOBUS CTHIKOBKH
ydacTKoB. M3ru6 Oanok mocTossHHON »kecTKocTH. IlocTpoeHue 4YacTHBIX pelieHui
ypaBHeHu# nporuda. Meron pacuera "nnuHHBIX" Oanok. [lonarue o kpaeBom a3 dexre.
Pacuet 6anok nepeMeHHOM KE€CTKOCTH Ha YIIPYrOM OCHOBaHHH.

Tema 3. Pacuer cTep:KHeBBIX CHCTeM MeTOJOM mnepeMenieHuii. Metoa
KOHEYHBIX 3JIEMEHTOB MPUMEHHUTEJIbHO K CTePKHEBBIM H 0aJI0YHBIM CHCTEMAM.

Meton nepemenieHuid. OCHOBHBIC HJEHM METOJAAa IEPEMENICHUN Ha IpUMEpPE
pacuera CTEp>KHEBBIX CHCTEM, palOoTalolmMX Ha pacTsHKeHUe-cxkathe. Marpuiibl
XKECTKOCTH M TMOJaTAuBOCTU. JlokanmbHble W TI00aNbHBIE KOOPAWHATHL. DOpPMYIIBI
npeoOpa3oBaHusl BEKTOPOB U Marpuil. PacdeT Miockux pam METOJOM IEepEeMEIICHUM.
Martpuia >KeCTKOCTH CTEpKHSI TPU COBMECTHOM ydeTe aAedopmanuii u3ruda wu
pacTsbkeHusl. Marpuila >KeCTKOCTH W BEKTOpP Y3JIOBBIX CHJI TMPOCTPAHCTBEHHOTO
cTep;kHeBoro anemeHTa. OcHoBHbIe nonoxenuss MKD B (popme meTona nepeMenieHui.
PacyeT mpoCTpaHCTBEHHBIX CTEPKHEBBIX CHUCTEM METOJOM KOHEYHBIX 3JIEMEHTOB Ha
OBM. bano4yHbIif KOHEYHBIN SJIEMEHT.

Tema 4. U3rud m KpydeHHe TOHKOCTEHHBIX cTepxkHeil. CeKkTopuajibHbIE
XapaKTePUCTHUKH NMONEePEeYHbIX CeYeHUi, HeHTP u3ruoa.

OCHOBHBIE THUIIOTE3bl U JOMYLIEHUSI TEOPUM TOHKOCTEHHBIX CTEp)KHeW Bracosa-
YmMmanckoro. OcobeHHocTu jAedopMalii  TOHKOCTEHHBIX cTepkHed. (CBoOomHOE
KpY4YE€HHE TOHKOCTEHHBIX CTEp>KHEW OTKphITOro mnpoduis. CTECHEHHOE KpydeHUue
TOHKOCTEHHBIX CTEepXHEH OTKpheIToro mnpoduins. OnpenesieHHe CEKTOPUATbHBIX
XapakTepucTUK mnpoduned. JlennaHauuy TNONEPEYHOro CcedyeHHs. bUMOMEHT.
OnpeneneHue MOJOXKEHUS LEHTpa KpydeHus (u3ruda). OmnpenesneHrue HOPMAIbHBIX U
KacaTelIbHbIX  HANpSOKEHWH  CTECHEHHOro  KpydeHus. BwiBon W pelieHue
muddepeHurnanbHOT0  YpaBHEHHUsSI CTECHEHHOro KpyueHus. IlonmepeuHbrii  u3rud
TOHKOCTEHHBIX CTEPKHEU.

Tema 5. BapuanuonHble MeTOAbl MEXaHUKH KOHCTPYKuuil. IlpuHumn
MHUHMMYMAa MOTCHUUAJbHON JHHepruu. IIpuHUUI BO3MOKHBIX NepeMelIeHU.
Meton Putia, meton byonoBa-I'anepkuna.

DneMeHTHl BapUallMOHHOTO MCUUCTeHus. BapuanmonHas ¢hopMynupoBKa METO1a
nepeMernneHnii. DHeprus aedopmanmu. [lorenmuan BHemHuMX cuil. IloTeHnmambHas
SHeprusi cucteMbl. [IpyuHIKMN BO3MOXHBIX MEpeMelleHU. BapualnmoHHble MPUHIUTBI
Kactummano u Xenunrepa-Peliccuepa. Meron Putna. Metoa byOHoBa-I"anepkuna.



YPaBHeHI/Ie PAaBHOBCCHA YIIPYIoro Teja. CooTHo1IeHUs METOJa KOHCYHBIX 3JICMCHTOB
Ha OCHOBC BaApHallMOHHOT'O ITOAXO0/JA.

Tema 6. Ocecummerpuunsbie aeranu. Koabna. ToncrocTenHble HUJIMHAPHI.
BbicTpo Bpamawuecsi HpABHOMEPHO Harperblie JUCKH.

OcecummerpuyHas nedopmarius KONBIEBBIX JAeTaneld. Pacder kosern Ha
MIPOYHOCTh U KECTKOCTh. OCECHMMETPUYHO HATPY>KEHHBIE TOJICTOCTEHHBIEC LIMJIMHIPHI -
3amaya Jlame. BwiBog ocHOBHBIX cooTHomeHui. Hampspkenuss u gedopmanuu B
TOJICTOCTEHHOM LWJIMHIPE IPU JEUCTBUM BHYTPEHHETO U HAPYKHOTO JABJICHHS.
CocraBuble 1tmauHApbl. @Dopmynel  'agonuna. TemmepaTypHble  HampsKEHUS.
Hanpsokenus u neopmanuu B IUCKax MpU BPALLEHUUM M HEPAaBHOMEPHOM HAarpeBe -
IIOCTAHOBKA 33J]a4¥ U OCHOBHBIE TMIIOTE3bl. BBIBOJ OCHOBHBIX COOTHOHIEHUH. Pacuer
JUCKOB TOCTOSSHHOW TOJIIMHBI B  aHajdUTH4Yeckodl Qopme. Jlucku paBHOTO
conpotuBieHus. [locanounble HanpsHKeHUs B IMCKaX, ONPENIEICHHE OCBOOOKIAIOIIETO
U paspylampomero yucia obopotoB. Pacuer Bpamarommxcs auckoB Ha OBM ¢
IIOMOLIBI0 KOHEYHO-3JIEMEHTHOTO KOMILIEKCA.

Tema 7. O0mas Teopuss u3ruda miacTudH. BapuanmoHHbie M 4HcJeHHbIE
MeTOAbl pacyeTa IUIACTUH. ['HIOTE3bl TEXHHYECKOM TeOpHMH H3rMda IJIACTHH.
BbiBOJA OCHOBHBIX 3aBHCHMOCTEH YpaBHeHHe u3ruda miactuH. ['paHuuyHble
yCJIOBHA.

Pacyer mnpsSMOYTOJIBHBIX IIJIACTUH TOCTOSSHHOW TOJIIWMHBI B JIBOMHBIX U
OJIMHApHBIX TpUTrOHOMETpUueckux psgax (pemenus Hasve u JleBu). PacueT kpyribix
[IPOM3BOJIBHO HArpY>KEHHBIX IUIACTUH IIOCTOSAHHOM ToJMWUMHBL [IpencraBnenue
Harpy3ku W 0OporuboB B Bujae psagoB Dyppbe 1O YIIIOBOH  KOOpJIWHATE
Huddepennmanbuble YpaBHEHUS 711 aMIUTUTYIHBIX (YHKIUN. Pemenue ypaBHEeHUI.
Pacyer kpyrJbIX NIIaCTUH MMEPEMEHHOMN TOJIIIMHBI METOJIOM HAYAJIBHBIX [MAPAMETPOB Ha
OBM. Bapuamnuonnas ¢dopmynupoBka Jlarpanxka 3amauum usrumba rturactuH. Pacuer
1acTuH MeToaoM Putia. HekoTopble THITBI KOHEUHBIX 3JIEMEHTOB, UCIIOJIb3YEMBIX ITPU
pacueTre IUIACTUH METOAOM KOHEYHBIX »JJeMEHTOB. Pacuer mmactuH Ha OBM ¢
MOMOIIBI0 KOHEYHO-3JIEMEHTHOIO KOMILIEKCA.

Tema 8. Pacuer ocecHMMETPMYHO HATPY:KEHHBIX IJIACTMH H 000JI0YeK.
Kpyribie n KoabueBbie miiacTuHbl. besaMoMenTHasi Teopusi 0007104eK BpaleHUsl.
OcecUMMETpUYHO Harpy>K€HHble LWIMHIpHUYecKue 000mouku. OcecMMMETPUYHBIHI
M3rU0 KPYTIbIX U KOJIBLIEBBIX IMIacTUH. OCHOBHBIE TMIIOTE3bl U JONYILIEHUA. BbiBox
OCHOBHBIX COOTHOUIEeHW. WHTerpupoBanue nud@epeHalbHOro ypaBHEHHs U3ruda
nmiacTUH. ['paHWYyHBIE YCIOBUS M YCIOBUS CTBIKOBKMA. Pacdyer Ha MNpPOYHOCTh U
KECTKOCTh. KpyTiible miacTUHbI CTYNEHYaTOW TOJIIMHBI, TOJAKPETICHHbIE KOJIbLEBBIMU
pebpamu. Pacuet o0onouek BpaieHust mo 6€3MOMeHTHOUM Teopur. OCHOBHBIE TUTIOTE3bI
u jgonyuieHus. ['eoMeTrpusi CpPEIMHHOM IIOBEPXHOCTH. YCJIOBHUS CYILIECTBOBAHUSA
0€3MOMEHTHOTO COCTOsIHUS. BBIBOJ| pa3pemaronux ypaBHeHnd. PacueT 6€3MOMEHTHBIX
000J104eK HArPY>KCHHBIX PAaBHOMEPHBIM M THAPOCTATHYECKUM JaBICHHEM. MOMEHTHas
TEOpHUsl OCECUMMETPUYHBIX HWIMHIPHUUECKUX 00051049eK. BHIBOJ OCHOBHBIX YpaBHEHUH.



WNuterpupoBanne  auddepeHnranbHpIX  ypaBHEHWH.  ['paHWuyHBIE  yCIIOBHSI.
Ocob6enHocTy pacyeTa "IIMHHBIX" MWIMHAPUYECKUX o0oouek. KpaeBoii apdekr.

Tema 9. CBenenusi U3 reoMeTpuN NPOCTPAHCTBEHHOI KpuBoii. CBeleHUs1 U3
reoMeTpPUM MOBEPXHOCTH.

['eomeTpusi TTPOCTPAaHCTBEHHOW KpHUBOW. ECTECTBEHHBIM TpexXrpaHHUK Dpene.
Kacarenbnas, HopMains u OuHopmanb. KpuBuszHa u kpyTka. ['eomeTpusi OBEpXHOCTH.
KpuBonuneiinpie koopauHatel. IlepBas kBagpatuuyHas (opma  TOBEPXHOCTH.
[Tapamerper Jlame. KpuBH3HBI HOPMATbHOTO M HAKJIOHHOIO CcedyeHud. Bropas
KkBajgpaTuuHas (opma moBepxHocTH. Teopema Menwe. Jlunum KpuBu3HBL. [ TaBHBIC
KpuBHM3HbI  noBepxHocTh. CpeaHsss MW rayccoBa KpHUBU3HA  ITOBEPXHOCTH.
JepuBanmonsusie popMyibl BeliHraprena. BekTopsl BpanieHusi Tpueapa NOBEPXHOCTH
IIPY JBHKEHUM BIOJIb KOOPAMHATHBIX TUHUM ToxnectBa Komanuu-I'aycca.

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

['unore3sl Kupxroddga-Jlssa. Jlepopmannun 1 u3MEeHEHUs] KPUBU3HBI CPEAMHHOM
MOBEPXHOCTU 000JIOUKM. BapuaHThl KOHEUHBIX M Maiblx JAedopMaruii, MaibIx
nepemMenieHnii. Y cnoBusi COBMECTHOCTH nedopmanuii. Jlepopmanum >KBUAUCTAHTHON
noBepxHocTu. HampsbkeHHoe cocTtosiHue 000JI04KM. BHyTpeHHHE CUiIbl U MOMEHTHI.
VYpaBHeHUsI paBHOBecHs 31eMEHTa 000J04kd. COOTHOILIEHUS YIPYrOCTH B TEOPHUH
oOosiouek. OHeprus ynpyrol nedpopmaumuu o6omouku. PyHkuuoHan Jlarpanxa.
[loHsiTHE O BapHallMOHHOM BBIBOJIC YPAaBHEHHMU paBHOBECHs. |'paHWYHBIE YCIIOBUS B
obuieit Teopun o6onouek. CTaTUKO-T€OMETpUUYECKas aHaJOTusl. AHaINU3 CTPYKTYpPHI
YpaBHEHUN TEOPUM TOHKUX 000sI04eK. BO3MOXHOCTH MOCTPOEHUS MNPUOINKEHHBIX
Teopuil. YacTHele ciaydyan oOrieil Teopun 06omouek. Teopun pacuera MHOTOCIONHBIX
IJIACTUH M 000JI04eK. YUeT AedopMaluii NonepeyHoro casura. Pacuer TpexciioiHbIX
IJJACTHH.

[TonsiTue o pacuerax 0007104YEK B T€OMETPUUECKH HEIMHEWMHON TOCTAHOBKE.

Tema 11. Cratuka NJIOCKMX M TPOCTPAHCTBEHHBIX KPHBOJUHEHHBIX
cTepsKHeH. ECTECTBEHHO 3aKpydeHHBIE CTEPKHHU. [110CKHE KPUBOIMHENHBIE CTEPKHHU.
EcrecTBeHHO 3akpydeHHbIE CTEpKHU. OCHOBHBIE TUIOTE3bI U JOIYLIEHUs. Y paBHEHUS
paBHOBECHUSl IUIOCKHUX M IPOCTPAHCTBEHHBIX KPUBOJMHEWHBIX CTEpKHEU. MeToasl
pelieHusl JIMHEWHBIX YPaBHEHWW paBHOBecus crepxkHer. [lpukianHele 3amaun
MexaHuku crepxkHeil.  Omnpegenenne HJIC  uMmuHIpUYECKUMX NOPYXKUH  MOpH
IIPOM3BOJIBHBIX Harpy3kax. [IoHsATHE O HEMMHEWHBIX 3aJa4yax CTATUKU KPUBOJIMHEHHBIX
CTEpKHEH U METOJAaX UX PEILLICHHUS.

5 ObOpa3oBaresibHbIE TEXHOJIOTHU

Metonuka mpenojaBaHus JUCHUIUIMHBI «CTpouTenbHas MEXaHUWKa MaIluH» U
peanu3anusi KOMIETEHTHOCTHOTO MOJAXO0Aa B M3JIOKEHHM W BOCIPHUSTHM MaTepuasa
MpeaycMaTpuBaeT MCIOJIb30BAaHUE  CICAYIOMIMX aKTHBHBIX (OpPM  MPOBEACHUS
IPYNIOBBIX, UHAWBUAYAIbHBIX, ayAUTOPHBIX 3aHITUHA B COUYETAHWHU C BHEAYJIUTOPHOU



pabotoii ¢ 1enpl0  (HOpPMHpPOBAHHWS W Pa3BUTUA TPOPECCHOHATIHHBIX HABBIKOB
00yJaroIMXCs:
— TIOJITOTOBKA K BHITIOJTHEHHIO JIAOOPATOPHBIX padOT B JIAOOPATOPHSIX BY3a;
— 3alWTa U UHIUBHUIyaJIbHOC 00CYXICHHE BHITIOIHACMBIX 3TAllOB KypCOBOTO IMPOCKTA,
— TIOJTOTOBKA, MPEACTABIICHUE M OOCYXKICHHE IPE3CHTAIMH Ha CEMHHAPCKUX
3aHATHSX;
— OpraHm3aIys ¥ IPOBEJACHUE TEKYIIETo KOHTPOJISI 3HAHUH CTYIACHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHUS;
— MPOBEJICHHE MAaCTeP-KJIacCOB AKCIEPTOB M CIECIUAIMCTOB B 0OJACTU YUCICHHBIX
METOJIOB U TMPHUKJIATHON MEXaHHUKH.

6 OneHouHbIE CpeCcTBA /ISl TEKYIEro KOHTPOJISA YCIIeBAeMOCTH, IPOMEKY TOUHOM
aTTecTAlUM [0 UTOraM OCBOECHUS JUCHUIIMHBI U YU4eOHO-MeTOANYeCKoe
o0ecreyeHre CaMOCTOSAITEILHOM PadOThI CTYAEHTOB.

B mpormecce oO0ydeHUsT HCHOJB3YIOTCS CIEAYIONIME OLICHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OIIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIUN:

- IOJTOTOBKA K BBIMOJTHEHUIO JTAOOPATOPHBIX padOT M WX 3alUTa.
- BBINIOJIHEHHWE KypCOBOTO TpOeKTa (M0 WHIWBUIYAITBHOMY 3aJaHHIO JJIS Ka)JI0Tro
oOyyaroierocs);

KypcoBoil npoekT npeacrasisieT coboil paboTy, NOCBSIIEHHYIO pa3padoTKe psijaa
BOIIPOCOB METPOJIOTHYECKOW IOATOTOBKHA MAaIIMHOCTPOUTENBHOIO IPOU3BOJACTBA B
o0BbeMe, peayCMaTPUBAIOIIEM PEAU3alMI0 TEOPETUUECKUX U MPAKTUYECKUX HaBBIKOB,
oOyuJaroluxcs Mo HarpaBiICHUIO.

[IpumepHass TemMa KypCOBOTO NPOEKTa, BBIMOJIHIEMOro OOydJaromMMHcs B 8
cemectpe - «MonenupoBaHue HaNpsSHKEHHO-IE(POPMUPOBAHHOTO U  TEIJIOBOTO
COCTOSIHU MOPILHA JBUTaTENsl BHYTPEHHETO CTOPAHUS.

O1leHOYHBIE CPEJICTBA TEKYIIEro KOHTPOJSL YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3a7iaHusi B (hopMe OJIaHKOBOTO U (WUJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS, JJIsI
KOHTPOJS OCBOCHHS OOYYaIONIUMUCS pPa3/eNiOB JAUCIUILIMHBI, 3alluTa KypCOBOTO
MPOEKTA.

OOpa3ipl  TECTOBBIX 3aJlaHWM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM JUIsI IPOBENCHUS TEKYLIEr0 KOHTPOJIA, 3K3aMEHAIlMOHHBIX
OWJIETOB, IPUBEACHBI B MPUJIOKEHUH 2.

6.1 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEAeHNS MPOMEKYTOYHOM aTTecTAllUuN
00y4aKIIMXCs M0 JUCHUILIMHE (MOYJIIO0).

6.1.1 IlepeyeHb KOMIETEHUMH C yKa3aHHeM JITanoB UX (OPMHPOBAHHUS B
npouecce 0CBOeHHs 00pa3oBaTeJbLHOM NPOrPaMMBblI.



B pesynpTare OCBOEHHUS AMCHUIUIMHBI (MOIYJs) (OPMHPYIOTCS CIEIYIOIINE
komnetennun (OITK-2, OIIK-5):

Koxa
KOMIIeTeHIIUH

B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00yUal0 LU CS
JOJI’KeH 00,1a1aTh

OIIK-2 CrnocobeH pemath Mpo¢eCCHOHAIBHBIC 33]1a4H C UCII0JIb30BaHUEM
METOJIOB, CITOCOOOB M CPEJICTB MOJIYUCHUSI, XPaHEHUS U ITepepadOTKH
uH(pOpMalliK; UCTIOIB30BaTh HHPOPMAIIMOHHBIE U HU(POBBIE TEXHOJIOTUN

B IPO(eCCUOHATIBHOM 1A TEILHOCTH;

OIIK-5 CriocobeH npuMeHsTh UHCTPYMEHTApH (hopManu3anum HHKECHEPHBIX,
HAaYYHO-TEXHUYECKUX 337124, UCIIOJIb30BATh MPHUKIIATHOE IPOrPaMMHOE
oOecrnieueHne Ipu pacuere,

MOJEIUPOBAaHUM U  IPOCKTUPOBAHUH

TCXHOJIOTHYCCKUX IMPOLCCCOB.

TCEXHUYCCKUX 00BEKTOB u

B mporecce ocBoeHHsT 00pa3oBaTEIBHOM MPOTPaMMBI JaHHBIC KOMIICTCHIINH, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJ€ OCBOCHUS
O0OyYaroIMMUCS JUCIUIUTHH (MOJYJIei ), MPAaKTUK B COOTBETCTBUU C YYCOHBIM IJIAHOM
Y KaJIeHJapHBIM IparKoM ydeOHOTo mpoIiecca.

6.1.2 Onucanume mnokaszarejed M KPUTEPUEB OLECHUBAHUS KOMIIETCHUMN,
(popMupyemMbIX MO MTOramM OCBOCHHS JUCHMILUIMHBI (MOAYJisl), ONHCAHUE MIKAJ
OlLlEHUBAHHUSI.

[loka3arenemM OIICHUBAHUSI KOMIIETCHIIMM Ha  pa3jMYHBIX dTamax MX
dbopMupoBaHUs SBISETCS JNOCTHXKEHHE OOYYArOIMMUCS TUJIAHUPYEMBIX PE3YyJIbTaTOB

00y4eHUs MO JUCHUILIUHE (MOTYIIIO).

OIIK-2 Cnoco6en pemiath npoeccHoHaJbLHbIE 32/1a4H € HCNOJIb30BAHHEM METO/I0B, CIIOCO00B U CPEACTB
MOJIy4YeHHs, XPAHEHHS U NepepadoTKu MH(POPMALMHU; UCI0JIb30BATh HHGOPMallHOHHBbIE U N (POBbIE
TEXHOJIOTHH B PO(ecCHOHAIBHOM 1eATeIbHOCTH;

Kpurepun ouennBanusi
IToxa3artesn
2 3 4 5

3HATH: OOyuaromuiics OO0yyaroimuics OO0yyaromuics OOyuaromuiics
TEOPETHICCKHE JEMOHCTPHUPYET IOJIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BOIIPOCBI pacti€Ta | oTCyTCTBUE WA HETIOJIHbIE YaCTUYHbIE MOJIHBIE
KOHCTPYKIIHi C HEJOCTATOYHOE TEOPETUUECKHE TEOPETUUECKHUE BOIIPOCHl | TEOPETUUECKUE
HCIOIB30BaHUEM | cOOTBETCTBUE BOIIPOCHI pacuera pacudera KOHCTPYKLHUH C | BOIPOCHI
Mozenei TEOPETUUECKHAE BOITPOCHI KOHCTPYKIUH C HCTIOJIb30BAHUEM pacdera
CTepIKHEid, pacdera KOHCTPYKLIUH C HCIIOJIB30BAaHUEM MOJIeJIeN CTEPIKHEN, KOHCTPYKIUH ¢
IJIaCTHH, HCIIOJIb30BAHUEM MOJICNICH MOJIENIEN CTEPIKHEMH, IJIACTHH, 000JI0YEK, HO HUCTIOJIb30BAHHE
000JI04€K. CTEp>KHEH, IIACTHH, IUIACTHH, 000JIOYEK. JIOITYCKarOTCs M MoJieNeH

000JI0YeK. Homnyckarorcs HE3HAYNTEIbHbIE CTEpKHEH,




3HAUMTENIbHBIE OMUOKH, | OMUOKM, HETOUHOCTH, IJIACTHH,
IPOSBISETCS 3aTPYHEHUS TIPH 000J109€K,
HEIOCTATOYHOCTh AHAJUTHYECKUX cBOOOJIHO
3HAHUI, 110 Py onepanusx. OIepHpyeT
TMoKa3aTeleH, mpuobpe-
oOyJatomuiics TEHHBIMU
VCTIBITBIBAET 3HAHUSMHU.
3HAYUTENBHBIE
3aTpPyIHEHHS IPH
OIEPHPOBAHMH
3HAHUAMU HPU UX
IIEPEHOCE HA HOBBIE
CHTyaIuH.
yMeTb: OOyuaromuiicst He yMeeT OO0yyaromuiics OO0yuaromuiics OO0yuaromuiics
WM B HEIOCTATOYHOU JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
COCTaBJIATR CTEIEHU YMEET: HETIOJIHOE Y4aCTHYHOE COOTBETCTBHUE | TIOJHOE
PAaCtCTHRIC CXCMBI | (1 apsTE pacueTHble COOTBETCTBHE CIEMYIOMUX YMEHUIA: COOTBETCTBHE
KOHCTPYITHBHEX | oxenmer KOHCTPYKTUBHBIX CIENYIOINUX YMEHUM: CIIETYIOIINX
57€MEHTOB
MATITHH C SNCMCHTOB Mali ¢ COCTABIIATh PACUETHBIE | YMEHHIA:
HUCIIOJIB30BAHUEM HCHOHLS?,BaHHeM MozaeeHn COCTaBIATh PACYETHBIC CXCMbI KOHCTPYKTHBHBIX
Moeneit CTCPXKHCH, TLIACTHH, CXEMEI 5JIEMEHTOB MALIUH C COCTABIISITS
" 000JI0YEK;
CTepiKHEH, KOHCTPYKTHBHbIX UCHOIb30BaHNCM pacyeTHble
TLIACTHH, TIPOBOIHTE paCcHeTRI 37IEMEHTOB MAIIHH C MOJIETIEN CTEPIKHEH, CXEMBI
060II0UEK’ KOHCTPYKTHBHBIX UCIIONBb30BaHUEM TUIACTHH, 000JI0YEK; KOHCTDYKTHBHEI
MIPOBOJIUTH 3JIEMCHTOB MallluH C M()Henef/i CTGp)KHCfI, IMPOBOJAUTH PACUCThI X 3JIEMEHTOB
pacyeThi UCIIOJIb30BaHUEM MOJIENEH | TUIACTHH, 000JIOYEK; KOHCTPYKTUBHBIX MAIIHH C
KOHCTPYKTHBHBIX | CTEPIKHEH, TUIacTHH, 5IEMEHTOB MAIIIHH C HCIIOJIb30BaHUE
SIEMCHTOR 000JI0YEK. HPOBOZTUTH PACHCTRI HCIIOIb30BaHUEM M Mouengﬁ
AL C KOHCTPYKTUBHBIX MOJIeITei CTepKHEH, CTepIKHEI,
HCIIONB30BAHNEM SJIEMCHTOB MAIIH € IUIACTHH, 000JI0UEK. 222?122;'
Moueneﬁv I\H/IZI;(:JI]Z;O:?:;;Z@Z, YMeHHS 0OCBOEHBI, HO HpOBOETE
CTEPACHEN, IUIACTHH, 000JIOYEK. e PaACHeTbI
IUTACTHH, HE3HAYHTEIbHBIE KOHCTDYKTHBHbI
060II0UeK. Homnyckarores OILIMOKH, HETOYHOCTH, X AIEMOHTOR

3HAYUTENbHBIC OIMUOKH,
MPOSIBISETCS
HEJ0CTaTOYHOCTh
BIIaJICHHS HaBBIKAMU 110
pSAy TIOKa3areneii,
OO0yyaromuics
HCITBITEIBACT
3HAYHMTEIIbHBIC
3aTpyAHECHUS TIPH
MPUMEHEHUHU HABBIKOB
B HOBBIX CHUTYaIIHsIX.

3aTpyJHEHUS MIPH
MIEpEeHOCE YMEHUH Ha
HOBBIE, HECTAaHAAPTHBHIE
CUTyaluH.

MalllH C
HCII0JIL30BaHUE
M Mojienen
CTEepXKHEH,
IUIACTHH,
000J104€EK.

CBoboaHO
oTepupyeT
nprOOPETEHHBI
MU YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
TTOBBIIIIEHHOM
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CJIOKHOCTH.

BJIaJeTh:
METOIaMA

CTPOUTENBHON
MEXaHUKH
MPUMEHUTENIBHO K
3JIEMEHTaM
MalIMHOCTPOUTEN
BHBIX
KOHCTPYKIUH.

OOyuaromuiics He BIaeeT
WJIM B HEAOCTATOYHOM
CTEICHU BJaIeeT METOIaMU
CTPOUTEHLHON MEXaHUKHU
MPUMEHUTEBHO K
3JeMEHTaM
MAaIIHHOCTPOUTETHHBIX
KOHCTPYKIIHH.

OO0yyaromuiicst He B
MOJIHOM Mepe BiajeeT
MeTOoJaMHu
CTPOUTEIHLHON
MEXaHUKU
MPUMEHHUTEIIEHO K
3JIeMEHTaM
MalIMHOCTPOUTCIIbHBIX
KOHCTPYKITHH.

Homyckatorcs
3HAYUTENHHBIC OINOKH,
IMPOABIIACTCA
HEJOCTAaTOYHOCTh
BJIQ/ICHUS] HABBIKAMH 10
pAny oKas3aTenen,
OO0yyvaromuiics
HUCIIBIThIBACT
3HAYUTENHHBIC
3aTpyTHEHUS IPU
IMIPUMCHCHNHU HABBIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyaromuiics
YaCTHYHO BIIA/ICET
METOAaMH
CTPOUTEIHLHON MEXaHUKHU
MPUMEHHUTEIIEHO K
aIeMeHTaM
MAaIIHHOCTPOUTEIHHBIX
KOHCTPYKIIHH.

HaBrIxu ocBOEHBI, HO
JIOTTyCKaIoTCA
HE3HAYNUTCIIbHbBIC
OIINOKH, HETOYHOCTH,
3aTpyJIHEHUs IpU
MEpeHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHHIE
CUTYyaIUH.

OO0yuaromuiics
B IOJTHOM
o0beMe BIIazieceT
METOJIaMU
CTPOUTEIBHON
MEXaHUKH
MIPUMEHUTEIIHHO
K JIeMEHTaM
MAaIIHHOCTPOUT
CJIBHBIX
KOHCTPYKIIHH.
CB0o0OOIHO
MIpUMEHSET
MOJTydYeHHBIE
HAaBBIKU B
CI/ITyaHI/I}IX
MTOBBIIIICHHOM
CIIOKHOCTH.

OIIK-5 — Cnioco0eH NpUMeHATh MHCTPYMeHTAapHuil popMaIn3anui NHKEHEPHbIX, HAYYHO-TeXHUYECKHX 32124,

HCMO0JIb30BATH MPUKJIAHOE POrPaMMHOe obecriedeHne MpH pacyere,
MOJIeJIMPOBAHUY M MPOEKTHPOBAHUH TEXHHYECKNX 00bEKTOB H TEXHOJIOTHYECKUX MPOIECCOB..

Kpurepun ouennBanust

IToxa3artesn
2 3 4 5

3HATh: Oo6yuarommuiics OObyuaromuiics OO0yuaromuiics OO0yuarormuiics
BBIYUCIUTCIBHBIC | eMOHCTPHUPYET IIOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
aJI'OPUTMBI, OTCYTCTBHE WJIH HETIOJIHbIE 3HAHUS YaCTUYHBIE 3HAHUS B MOJIHbIE 3HAHUS
IPUMCHACMBIC B HEIOCTaTOYHOE BBIYHCIIUTEIBbHBIX oOnactu B o0JiacTH
COBPEMCHHOM COOTBETCTBUE 3HAHU I aJITOPUTMOB, BBIYHCITUTENBHBIX BBIYUCIUTENbH
IIpOrpaMMHOM BBIYHCIUTEIBHBIX IIPUMEHSIEMBIX B aJITOPUTMOB, BIX QJITOPUTMOB,

oOecIIeYeHnH IS
peueHust
HPHUKJIATHBIX

ITOPUTMOB, IPUMEHAEMBIX
B COBPEMEHHOM
MPOrpaMMHOM O0ecIieueHIN

COBPEMEHHOM
IIPOrPaMMHOM
o0ecIieYeHnu It

MPUMEHSEMBIX B
COBPEMEHHOM
IPOrpaMMHOM

MPUMEHSIEMBIX B
COBPEMEHHOM
MPOrpaMMHOM
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3aJaa4 aHajin3a

IJIg pCHICHUS ITPUKITAAHBIX

pCHICHUA MMPUKITAAHBIX

o0ecrieyeHnu I

olecrieyeHun

HaIpsHKEHHO 33124 aHAIM3a HAIPSDKEHHO | 3a71ad aHaIM3a pELIeHUs MPUKIIATHBIX JUISL peTLICHUS
neGopMUpOBaHHO | 1e(hOPMHUPOBAHHOTO HanpsHKEHHO 3a]a4y aHanu3a MPUKIIATIHBIX
IO COCTOSTHHS COCTOSIHUSI KOHCTPYKLUH Jne(pOpMUPOBAHHOTO HanpsHKEHHO 3a]a4 aHannu3a
KOHCTPYKITHHA TPaHCIIOPTHO- COCTOSIHUS nedopmMupoBaHHOTO HAINpsHKEHHO
TPaHCTIOPTHO- TEXHOJIOTHYECKUX CPENICTB | KOHCTPYKIHHA COCTOSIHUSI KOHCTPYKUUH | nedopMUpOBaH
TEXHOJIOTHYECKHX | M UX TEXHOJIOTMIECKOTO TPaHCIIOPTHO- TPaHCIIOPTHO- HOTO COCTOSTHHS
CPENCTB U UX 000py10BaHHS. TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX KOHCTPYKIIUH
TEXHOJIOTHYECKO- CPEICTB U UX CPEICTB U UX TPaHCHOPTHO-
ro 000pyIOBaHUS. TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECK
000pyIOBaHHSI. o0opynoBaHus, HO UX CPEACTB U UX
JomyckaroTcs JIOIYCKAfOTCS TEXHOJIOTHYECK
3HAYUTENIbHBIC OMIHOKY, | HE3HAUNTEIbHBIC oro
MPOSIBIISIETCS OmMOKH, HETOYHOCTH, o0opynoBaHus,
HEJIOCTaTOYHOCTh 3aTpyAHEHHS TIPH CBOOO/THO
3HAHWH, 110 Py AHATUTHYECKUX orepupyet
nokasareJien, orepanusx. npuodpe-
oOyJatomuiics TEHHBIMU
WCTIBITHIBAET 3HAHUSIMH.
3HAYUTEIbHBIC
3aTpyIHEHHUS TIPU
OTIepUPOBaAHUH
3HAHHUSAMH TPH UX
NepeHoce Ha HOBbIE
CHUTYaIHH.
yMeThb: OO6yuaromuiicst He ymeeT Oobyuarommuiics Obyuarommuiics Oobyuarommiics
HCIIOJIb30BATH WJIU B HEAOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMCHHOC CTEIIEHU yYMEeT: HEToJIHOE YaCTUYHOE COOTBETCTBHE | MOJIHOE
NPOrpaMMHOe UCIIONIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIIE/TyIOLIMX YMEHHUH: COOTBETCTBHE
obecrieueHue st .
pACUETHOTO NporpaMMHOE OOecrieYeHHe | CIEAYIOIINX YMEHHM: cnenyf(v)mnx
aQHAIM3a JUISL pAaCUYETHOTO aHaIIn3a WCTIOJIb30BaTh YMEHUI:
HATMPSHKEHHO HAaIpsHKeHHO UCIIOJIb30BaTh COBpEMEHHOE
Je(opMHUPOBAHHO | 1e(hOPMHUPOBAHHOIO COBpPEMEHHOE MpOrpaMMHOE WCTIOJIb30BaTh
0 COCTOSTHUA COCTOSIHUS JIETaJIei U y3JIOB | MPOTPaMMHOE obecrieueHre s COBpEMEHHOe
ACTANICH M Y3IOB | rpapcopTHO- obecrieyeHue st pacyeTHOro aHaiM3a IpOrpaMMHOE
TPaHCIIOPTHO-
TexHonoreckux | TEXHOTOTHUECKHX CPEJICTB | PACUETHOTO aHalH3a HaNpsHKEHHO obecrieyeHue
CPEJICTB H HX U UX TEXHOJIOTHYECKOTO HarnpsHKeHHO nedopMHpOBaHHOTO JUISL pac4eTHOTO
TexHoIornueckor | 00OPYIOBaHMS. JIe(pOpMUPOBAHHOTO COCTOSIHUS JIeTael 1 aHam3a
0 000pyIOBaHHSI. COCTOSIHUSI JIeTael 1 Y3JI0B TPaHCHIOPTHO- HaTpPsHKEHHO
Y3JI0B TPaHCIOPTHO- TEXHOJIOTHUECKUX nedpopMupoBaH
TEXHOJIOTHYECKUX CPEeJICTB U UX HOTO COCTOSTHUSI
CPEICTB U UX TEXHOJIOTHYECKOTO JeTanei u
TEXHOJIOTHYECKOTO 000pyI0BaHMUSI. y3JI0B
o0opymoBaHUsL. TPaHCIIOPTHO-
YMeHus1 OCBOEHBI, HO TEXHOJIOTHYECK
Jonyckatorcst JIOITyCKAIOTCS UX CPEJICTB U UX
3HAYUTENIbHBIC OIINOKH, | He3HAUYNTEIIbHbIE TEXHOJIOTHYECK
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MPOSIBIIAECTCS OIIMOKH, HETOYHOCTH, oro
HEJI0CTaTOYHOCTD 3aTPYJHEHUS TIPU 000pyI0BaHUS.
BJIaJICHUS HABBIKAMU 10 | MEPEHOCE YMEHUH Ha
pAny moKas3aTeneH, HOBBIE, HECTAH/IAPTHHIE CBoboaHO
OO0yyvaromuiics CUTYaInH. oTepupyeT
HUCTIBITHIBAET MPUOOPETEHHBI
3HAYUTEIbHBIC MH YMEHUSIMU,
3aTpyAHEHUS TIpU MPUMEHSIET UX B
MPUMEHEHUU HAaBBIKOB CHUTYalHsIX
B HOBBIX CUTYaLMSIX. MTOBBIIIICHHOM
CJIOKHOCTH.
BJIA/IETh: OOyuatomuiics He Bnaaeer | OOyuaromuiics He B OO0yuaromuiics OO0yyaromuiics
HaBbIKaMH WX B HEJOCTATOYHOM MOJIHOM MepE BIAAECET YaCTHUYHO BJIaCCT B IIOJIHOM
HCITOJIb30BAHMA CTCIICHU BJIAJICCT HABBIKAMH | HaBBIKAMH HaBBIKAMH o0beMe BIIaJIeeT
OJTHOM U3 HMCIOJIb30BaHMUS OJHOMN U3 HCIIOIb30BaHMS OJHOMN HMCIOJIb30BaHMS OJHOMN HaBbIKAMH
COBPEMCHHBIX COBPEMEHHBIX U3 COBPEMEHHBIX 13 COBPEMEHHBIX HCIIOJIb30BaHUS
BBIYMCIHUTCIIBHBIX | BRIUHCIIMTEIHHBIX BBIYHCIUTEIBHBIX BBIYHUCIUTEIBHBIX OHOU U3
Hporpamm, [IpOrpamM, peaau3yrouein Iporpamm, Iporpamm, COBPEMEHHBIX
peanusyrouiei METO]T KOHEUHBIX pean3yromie MeTo pean3yrome MeTo BBIYHCIUTEIBH

METO]] KOHEUHBIX
JJIEMEHTOB, AJIS
pacdera
HanpsHKEHHO

e OpMUPOBAHHO
TO COCTOSTHUS
JIeTaJIed U y3JI0B
TPaHCIIOPTHO-
TEXHOJIOI'MYECKUX
CpEACTB U UX
TEXHOJIOTHYECKOT
0 000pyI0BaHUSI.

3NIEMEHTOB, AJIsI pacueTa
HanpsHKEHHO
nehOpMUPOBAHHOTO
COCTOSIHMS JIETalel U y3J10B
TPaHCHOPTHO-
TEXHOJIOTHYECKUX CPENICTB
U UX TEXHOJIOTHYECKOTO
o0opymoBaHUS.

KOHEYHBIX 3JIEMEHTOB,
IUTSL pacdeTa
HaIpsHKEHHO
JIe(pOpMUPOBAHHOTO
COCTOSTHUSI JIeTalled U
Y3JI0B TPaHCIOPTHO-
TEXHOJIOTHUECKUX
CPEJICTB U HX
TEXHOJIOTHYECKOTO
obopynoBaHUs.

Honyckatorcs

3HAYUTCIIBHBIC OIJ_II/I6KI/I,

IMPOABIIACTCA
HCEIOCTAaTOYHOCTD

BJIaACHUS HaBbIKaMHU I10

psily IOKas3aTeneu,
OO0yyvarommuiics
HCITBITHIBAET
3HAYNUTEIbHBIE
3aTpyTHEHUS IPU
MPUMEHEHUH HaBBIKOB
B HOBBIX CHUTYaIlUsX.

KOHEYHBIX 3JICMEHTOB,
JUTSI pacueTa
HaMPSHKEHHO
JIe(pOpMUPOBAHHOTO
COCTOSIHMSI IeTaneil u
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHUECKUX
CPEICTB U UX
TEXHOJIOTHUECKOT0
obopymoBaHUsL.
HaBbIKu 0CBOECHBI, HO
JIOITYCKAIOTCS
HE3HAYMTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
nepeHoce yMEHuit Ha
HOBBIC, HECTAHIAPTHBIC
CUTYaIIUH.

BIX TIPOTPaMM,
peanusyomen
METO/I
KOHEYHBIX
DJIEMEHTOB, JIJIs
pacueta
HaIPSHKEHHO
nedhopMUpOBaH
HOT'O COCTOSTHUS
neTane u
y3J10B
TPaHCIIOPTHO-
TEXHOJOTHYECK
HX CPEJICTB U UX
TEXHOJOTHYECK
oro
000pyI0BaHUS.
CBo0ogHO
MPUMEHSIET
MOJTyYCHHbBIE
HAaBBIKU B
CUTYaIUsIX
ITOBBIIICHHOM
CIIOKHOCTH.
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[Ilkanel OLIEHMBAHMS pPE3YJIbTATOB 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 BBITIOJHEHHS] BCEX BHUJIOB yueOHOW palbOThI, MPeayCMOTPEHHBIX
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 O0OyUYEHUS MO JUCUUIUIMHE (MOAYIIO) MPOBOJUTCS HPENOAaBaTEINEM,
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» WM «HE 3a4TEHOM.

K mpomexyTodyHOW  aTTecTauuy JIOIyCKAKTCS  TOJIBKO  CTYIEHTHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHONH paboOThl, NPEAYCMOTPEHHBbIE paboueit
IIPOTpaMMON B ceMecTpax S5, 6, 7 MO NUCHUIUIMHE NPOLUIM MPOMEXYTOYHBIN
KOHTPOJIb.

Mlxana
Onucanune
OllCHUBaHUSA

BoinonHensl Bce BUIbl yueOHONM pabOThI, IPETyCMOTPEHHbIE Y4€OHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOiMIAX IOKa3aTesei, onepupyeT MpHoOpEeTEeHHBIMU
3HaHMUSMM, YMEHUSMH, HaBBIKAMH, TPUMEHSET HMX B CHUTYyalMsIX
MOBBILIEHHONW  CJOXHOCTH. [Ipm 3TOoM MoOryr OBITH JIOMYLICHBI
HE3HAYUTeNbHbIE  OIIMOKM,  HETOYHOCTH,  3aTPyAHEHUS  TpuU
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYyalluu

3auTeHo
1507051

oOyyaromuiicss JEMOHCTPUPYET YacTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUI, HABBIKOB MO IpeameTy. HaBbIKM OCBOEHBI, HO JTOIyCKAarOTCS
HE3HaYUTeNlbHble OMIMOKH, HETOYHOCTH, 3aTpyJIHEHUs NpHU 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  mpeamera.  OOydaromuiics  MCIBITHIBAET
3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHUM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

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

CTyaeHT JEeMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUW, YMEHHH,
0 HABBIKOB TPUBEJACHHBIM B TaOJMlax IOKa3aTejei, JOIMycKaroTCs
© 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 CUTYAlIUH.

[TpomexyTouHas aTTectanus o0y4yaroumxcs B popMme 3K3aMeHa B CEMECTpe
8 mpoBoaMTCA TO pe3yibTaTaM BBIMNOJHEHHMS] BCEX BHJIOB y4eOHOU paloTBhl,
IPEyCMOTPEHHBIX Y4YE€OHBIM IJIAHOM IO JAHHOM IUCIHUIUIMHE (MOAYJI0), MpHU
3TOM YYHTBIBAKOTCS PE3YJbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHHE
cemectpa. OIleHKa CTENEHU JOCTHKEHHsSI OOYYarOIIMMHCS IUIAHUPYEMBIX
pe3yJbTaTOB O0yUYEHUS MO JUCUUIUIMHE (MOJYJII0) MPOBOAUTCS NMPENOJABATEIEM,
BEIYIIUM 3aHATHUS MO JUCHUIUIMHE (MOIYJI0) METOJAOM dKcnepTHOU oneHku. [1o
UTOTaM MPOMEXYTOUYHOM aTTECTAlMU MO JUCUUIUIMHE (MOJIYJII0) BBICTABIISETCS
OLICHKA «OTJIUYHO, «XOPOILIOY, «YZOBJIETBOPUTEIBHO WIH
«HEYJOBJIETBOPUTEIBHOY.,

K mpomexyTodyHOW —aTTecTalMy  JIOMYCKAlOTCS  TOJBKO  CTYAECHTHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHOH pabOThl, NPEAYCMOTPEHHBbIE paboueit
porpaMmon 1o aucruiuimHe «CTpouTenbHas MEXaHHKa MalluH» B cemecTpe &:
OPOUUIM TPOMEXKYTOUHBIM KOHTpPOJIb, BBINOJHWIN J1a0OpaTOpHble palOTHI,
BBINOJIHWIN KYPCOBOU MPOEKT.

Ixajia oneHNBaAHUA Onucanue

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBHE 3HAHWW, YMEHUH,
HaBBIKOB TPUBEJIECHHBIM B TaOJMIaX I[OKa3aTesei,
Oriio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHHHMHU,
HABBIKAMM, MTPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTd. Ilpu 3ToM MoOryr OBITH AOMYIICHBI
HE3HAUUTEJbHbIE OLIMOKHA, HETOYHOCTH, 3aTPyJIHEHUS
IpU aHATMTUYECKUX Olepanusix, MepeHoce 3HaAaHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYyallH.
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BrinonHeHs! Bce BUbl yueOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB I10 IPEIMETY.
Xopo1io

HaBpIkr OCBOEHBI, HO TOITYCKAKOTCS HE3HAYNUTEIIbHBIC
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS MPHU TIEpPEeHOCEe

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

BelmtonHeHbI Bce BUJIbI YU4EOHOU padoThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

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

He BbimonHeH oauH wuiad 0OoJjiee BUAOB y4eOHOUM
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
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
3HAUWTEIbHBIE  3aTPYAHEHUS TP  ONEPUPOBAHUU
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 JiUTeparypa:

1. CrpoutenbHass mMexaHuka 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 MeXaHUKAa CTEPKHEBBIX CUCTEM : ydyeOHOE
noco6ue / JI. M. CaBenbeB. — Camapa : Camapckuii yauepcutet, 2020. — 87 c.
— ISBN 978-5-7883-1547-8.
URL.: https://e.lanbook.com/book/189022
0) 1onoTHUTEIbHAS JTIUTEepaTypa:
1. Kpuomanko, C. H. ConporuBnenue marepuanoB. [Ipaktukym : ydeOHOE
noco6ue st By3oB / C. H. KpuBomanko, B. A. KormHoB. — 4-¢ u31., ucnp. U JOTIL.
— Mockga : M3gatensctBo FOpaiit, 2020. — 353 ¢. — (Bricmee oOpa3oBanue).
— ISBN 978-5-9916-7117-0
https://urait.ru/bcode/450811
B) IPOrpaMMHOE 00eCTIeYeHHEe U UHTEPHET-PECYPCHI:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaIbHas IporpaMma MEeToJ1a KOHEUHBIX JIEMEHTOB, MPUMEHsIeMast Ha
OPEANPUATUIX MAITUHOCTPOCHHUS;
- yHHBepcalbHas mporpamMmma 3-D mpoekTupoBaHus, TNpUMEHsEeMas Ha
MPEANPUATHSIX MAITHHOCTPOCHUS;
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
HNHTepHET-pecypchl HE TPETYCMOTPCHBI.

8. MaTepunajibHO-TEXHHYECKOe o0ecrieyeHne TUCIMIINHBI.

o Komnerotepnsiii knacc H-212: cronsl, cTynbsi, MapKepHas JOCKa,
KOMITBIOTEPHl C MPUKIAIHBIM TEMAaTHUYECKUM MPOTPaMMHBIM 00€CIIeUeHUEM,
MO/IBECHOM MPOEKTOP ¢ MHTEPAKTUBHOU NOCKoW, Pabouee mecTo mpenogaBaTess:
CTOJI, CTYJI, KOMIIBIOTEP.

o AyauTopusi I JIGKIIMOHHBIX U TMPAKTUYECKUX 3aHSITUU: CTOJIbI
y4eOHBIE CO CKAMbsSMH, ayJUTOpHas JOCKA, HACTEHHBIA MPOCKIIMOHHBIA SKpaH.
Pabouee mecTo npenogaBartens: CTOM, CTYIL.

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

1. Cucrematuzanus ¥ 3aKpeIICHUE TOJYyUYCHHBIX TEOPETUUYECKUX
3HAHUM U ITPAKTUYECKUX YMEHUH CTYIECHTOB;

2.  YruyOneHue v pacuIiMpeHne TeOPETHUECKOM MOATOTOBKH;

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

4. Pa3BuTue MO3HABATEJIBHBIX CIIOCOOHOCTEM UM  aKTUBHOCTU
CTYyJICHTOB, TBOPYECKOM WHHUIMATHBBI, CaAMOCTOSTEJIbHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

5. Hcnonwp3oBaHue Marepuayia, COOpaHHOTO W TOJIYYEHHOrO B XOJIe
CaMOCTOSITENIbHBIX 3aHSITUH Ha NPAKTUYECKUX 3aHATUSAX, TpU
HAIlMCaHUU KYPCOBBIX M BBIMYCKHOW KBaTM(PHUKAIMOHHOW padoT,
1St 9 HEKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M DK3aMEHaM.

N3ydeHne  OUCHMIUIMHBI  JIOJDKHO — CONPOBOXKAATHCSA ~ WHTEHCUBHOU
CaMOCTOSATENIbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBaTEIIIMU
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JUTEPATYPHBIMU UCTOYHUKAMH U C MaTepuaiaMu, MOTYYEHHBIMU Ha JIEKIIMOHHBIX,
NPaKTUYECKUX 3aHATUSIX U JabopaTopHbIX padorax. CTyHEeHT NOJKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIBHBIC 3aHSTUS CJEAYeT C NEPBOTO JIHS HU3Y4YEHUS
JUCHUIUIMHBL U MPOBOJUTH UX peryiapHo. O4eHb BaKHO MPUIOKUTH MAaKCUMyM
YCWJIMH, BOJIM, YTOOBI 3aCTaBUTh Ce0sl pabOTaTh C MOJTHOW HArpy3KOW C MEPBOTO
TTHSL.
Kaxnpii CTyHeHT HNOJDKEH caM IUIAHUPOBATH CBOIO CaMOCTOSITEIIBHYIO
paboTy, MCXOHI W3 CBOMX BO3MOXKHOCTEH W TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJIHEHUE paloThl, co3/aeT Oosee CHOKOMHYI0 OOCTaHOBKY, YTO B HTOIe
MOJIOKUTENIbHO CKA3bIBAETCS HA YCBOCHUU MaTepuaa.
Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEpaTyphl II€IecOo00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUNW U ONIpeleNiCHUH,
TPEOYIOIIUX 3alIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3/IeiOB IUCIUILIUHBI.
Jlist  mnomoTBOpHOM pabOThl HEMAJIOBAXXHOE 3HAUYEHHE HMEET OOCTaHOBKA,
opraHuzaius pabodero mecra. HyxHO 100UTBCS, 4TOOBI MECTO pPabOTHI IO
BO3MOKHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
1010TBOPHOM. [IpoAyKTUBHOCTH pabOTHI 3aBUCUT OT MPABHIBHOTO YepEI0BaHUS
Tpyaa u otnbixa. [loaToMy Kaxabpie 4ac WK JBa CIEAYeT Aenarh, nepepniB Ha 10-
15 MunyT. BBIXOJHBIE IHU JIy4llle MOCBATUTh AKTUBHOMY OTIBIXY, 3aHATHSIM
CIIOPTOM, MPOTYJKaMHU Ha CBEXEM BO3ayxe W T.1A. [laxke mepexiiroueHrue ¢ 0OAHOro
BHJIa YMCTBEHHOM pabOTHI HA IPYTrON MOXKET CITYKUTh aKTUBHBIM OTJIBIXOM.
Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJTHOM U3
dbopm 00yUueHUsI U KOHTPOJISE CAMOCTOSITEIbHON PabOTHI.
KoHcynbTrpoBanue npeamnoiaraet ocoobiM o0pazom
OpraHW30BaHHOE B3aMMO/JICHCTBUE MEKY MPENO1aBaTEIEM -
KOHCYJIbTAHTOM U CTYJEHTaMH, HAIIPABJIECHHOE Ha pa3peuIeHue
po0JieM ¥ BHECEHUE TTO3UTUBHBIX U3MEHEHUH B JIEATEIHLHOCTD
CTY/ICHTOB.

9.1 MeToanuecKue yKa3aHusl M0 BbINOJHEHUIO U 0OPMJIEHHIO KYPCOBBIX

NMPOEKTOB MO JUCHUILUIUHE «CTPOUTEJbHAS MEXaHUKA MAIIIUH»

9.1.1 Tpe6opanus k 0hOpPMIEHHIO KYPCOBOTO NPOEKTA
e KypcoBoii mpoekT nomxkeH ObITh 0OpMIIEH B BHIE Ha JHcTax ¢hopmara A4 co claenyronuMu
MTOJISIMH:
e Jleoe - 25 MM.
e Bepxsuee - 15 MMm.
e [lpaBoe - 15 mm.
e Hmxnee - 15 Mm.
e KypcoBoii MpoeKkT NOMKEH UMETh TUTYAbHBIA JucT. [Ipumep odopmieHus TUTYIBHOTO
JUCTA MOKAa3aH B MPHJIOKECHUU.
e KypcoBoii pOEKT JOKEH COJIEPIKATh CIICTYIOIINE Pa3IeiIbl:
e ConepxaHue.
Beenenue.
OcHOBHasI 4acThb.
3aKIr0ucHHUE.
Crucok UCoab30BaHHON JTUTEPATYPHIL.
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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 moAmnaparpadbl.
Hywmepanus naparpados u noamnaparpadoB Mpou3BOASITCS CICAYIOIIMM 00pa3oM:

e IlepBas nudpa 0603HavaET HOMED IJIABHI.

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 YCJIOBHUS MO MepeMeleHusiM

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 OBITH BBIJIEIIEHBI KyPCUBOM.

Hymepanuss ucrnonb30BaHHON JUTEpaTypbl MPOU3BOIUTCA MO0 B an(aBUTHOM MOpSIKe,
100 1Mo Mepe CChUIOK Ha Hee B TEKCTE KypCOBOIl paboTHI.

[Tpumepst odopmileHHs TUTEPATYPHI.
Kuaurn:

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
NPUMEHUMOCTH YpaBHEHHH U HcciaeoBanne GopMbl KpUBOIl ycTanocTu // 3aBojacKast
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 conep:kaHMM [OJDKHBI OBITh MPEACTABICHBI HAa3BaHUS BCEX TJaB, maparpagoB u
noanaparpagoB ¢ yKa3aHHEeM HOMEpPOB HayaJIbHBIX CTPAHMUII.

Bo BBegeHHM 00OCHOBBIBACTCS 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.
IlpumepHnpiit 1aH OCHOBHOM 4acTH

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

TeopeTnueckre OCHOBBI PEIICHUS 3a/1a4H, UCII0JIb3yEMbIE aJTOPUTMBI.
Onucanue nporpaMMHOro o0ecreyeHus

HcxonHble naHHbIE, ONIMCAaHUE PACUYETHON CXEMBI.

Xapaxrepuctukun Mozaenu MKD. KomnnuecTBo 351€MEHTOB, Y3J10B, CTEHEHEH
CBOOO/BI.

Onucanue TUIIOB KOHEYHBIX JJIEMEHTOB.

HNudopmanus 00 yCIOBUSIX 3aKpETUICHHS U HArpy>KEHUsI.

[TocnenoBarenbHOCTh (POPMHUPOBAHUS MOJIENIH CpeACTBAMH HporpamMmmbl MKD,
0COOEHHOCTH MOJATOTOBKH MOJIEIIH.

HNudopmanus o mporecce pereHus 3a1aun.

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

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
POrpamMM 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 Jo/HKEeH OBITh CAaH 3a JIBE HEIEH JI0 OKOHYaHHS CeMecTpa.
10 MeToanveckue peKOMEHAALMH ISl IPENnoaaBaTesIst
B3aumopericTBue mnpernojaBatTenss CO CTYASCHTAMHA MOXHO pPas3JeiuTh Ha
HECKOJIPKO COCTaBJISIONMIMX — JICKIIMOHHBIC, TPAKTHYEeCKHe M J1abopaTOpHBIC
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3aHATAA W KOHCYJbTHpoBaHuE. lIpenomaBarens OMKEH MOCIEIOBATEIBHO
BBIYMTATh CTYAEHTaM psAI JEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHHE Ha KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOro MaTepuania, a
TaKX€ OPraHU30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHSATUNA TaKUM 00pa3oM, YTOObI
AKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTUMYJHPOBATh CaMOCTOSTEIBHOE
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, IEJIH U 3a/1a4d JUCITUTUTHHBL

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

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTh COJICP’KAHUE PA3CIOB AUCITUTUINHBI.

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

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

B oCHOBHOW 4acTu JIEKIIUU CIEAYeT PacKpbIBaTh COJIEpKaHUE Y4EeOHBIX
BOIIPOCOB, AaKLEHTUPOBaTh BHHMAHUE CTYJEHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHHUSIX U TIPOIECCaX, OCOOCHHOCTSAX WX MPOTEKaHUs. 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
MpUMepHI. 3a1aBaTh MO X0y U3JIOKEHUS JIEKIIMOHHOTO MaTepuayia pUTOPUIECKUE
BONPOCHI M CaMOMY JlaBaThb HAa HUX OTBET. DTO CHOCOOCTBYET aKTHBU3AIUU
MBICTUTEILHON JESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K MaTepuaidy JeKIuu, ee cojiepkaHuto. lIpemonaBaTenb AOMXKEH PYKOBOIUTH
paboToil  CTYACHTOB IO KOHCIEKTUPOBAHUIO  JICKIIMOHHOTO  Marepuala,
MOTYEPKUBATh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUI
M3y4aeMoil TeMbI, 0CO00 BBIJIEIISIS KATETOPUMHBIN ammapar.

B 3axmounTenbHON 4acTH JIEKIMH HEO0OX0IMMO copMyIupoBaTh 0OIIHE
BBIBO/JIBI TI0 TEME, PACKPBIBAIOIIIUE COJEPKAHUE BCEX BOIMPOCOB, OCTABICHHBIX 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,
MOXEJIaBIIMM BBICTYIIUTH Ha CEMHUHape C 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 JICKIUSAX U B XOJI€ CAMOCTOSTEIbHON paboThl. [loBbIeHNE
() (PEKTUBHOCTH TMPAKTHYECKUX 3aHATHH JTOCTHUTAETCS ITOCPEICTBOM CO3JaHUS
TBOPYECKOM OOCTAaHOBKHM, paclojararoueid CTyJE€HTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3IUIAJIOB M CYXXIECHUW MO OOCYXKIaeMBIM BOIPOCAM, KEITAHHUIO Y
CTYJIEHTOB NOpadOTaTh y JOCKU MPU PEUICHUHU 3aa4.

[Tocne kaxao0ro JEKIMOHHOTO, JIa0OPATOPHOTO U MPAKTUUYECKOTO 3aHITHS
ceslaTb COOTBETCTBYIONUIYIO 3alKMCh B ypHallaX y4yeTa MOCEIaeMOCTH 3aHSITHI
CTYJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTYIGHTOB Ha 3aHsATusAX. [IpoBoAMTH TpPyNmoBblE U  UHIUBUIYaJbHbBIE
KOHCYJIbTAlIUM CTYJIEHTOB O BOIPOCAM, BO3HUKAIOUIUM Y CTYJIEHTOB B XOJI€ UX
MOJITOTOBKHU K TEKYIIEH M MPOMEKYTOUHON aTTeCTalluy MO y4eOHOM TUCIUIIIMHE,
PEKOMEHIOBaTh B MOMOIIb YYEOHbIC U JPYrHe MaTEpHalIbl, a TAKXKE CIPABOUYHYIO
JUTEPATYPY.

DK3aMeH WM 3a4eT MO AUCHUIUIMHE MPOBOAUTCS B (hOpME MUCHMEHHOTO
AK3aMEHa C MOCJEAYIONIeH WHIMBHAYyadbHOMW Oecenoll CO CTyJIEHTOM 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 W 0O0bsBisSeTcs mocie oTrBeTta. I[IpenonaBarens
MPUHAMAIOIIMKA 3a4eT WJIM 53K3aMEH JMYHO HECET OTBETCTBEHHOCTh 3a
MPABUJIBHOCTh BBICTABIICHHS OLICHKH.
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[Ipunoxenue 1.
CTpyKTypa U cofep:KaHue IMCHUIIMHBI «CTpOUTEIbHAsI MEXaHNKA MALIMH M0 CNEeIHAJIbHOCTH
23.05.01 «<Ha3emHBblIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA» (YPOBEHD crienuaanTera), npopuin: «KomnbiorepHoe
MOACJITUPOBAHNE TPAHCIIOPTHLIX CPEACTB»

< 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 | yHMBepcambHON IPOTPaMMOM METOa ) 1-2 4 2
KOHEYHBIX 3JIEMEHTOB)
MHOronpoIeTHBIE 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 METOBI
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 MPUMEHHUTENIBHO K
crepkHeBbIM crctemaM (Tema 3).
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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
CekTOopHalibHbIE 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 IPODHIIA. 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 Kpy4eHHUsl. BeiBox 1
pewenue AuddepeHInaIbHOTo
YpaBHEHHsI CTECHEHHOTO KPYUYCHHSI.
buMoMeHT.
1.18 | Jlaboparopusie pabotsl (Tema 4). 5 | 17-18 4 2
DopMa aTTecTaluu
Bcero yacoB no aAucuumnIMHe 18| 18 36 79
B MIAATOM ceMecTpe
lecroii cemecTp
BapuarmoHHble METOIbI MEXaHUKU
2.1 | xoHCcTpyKIWiA. [TpuHIIMIT MUHIMYMa 6 1-2 2 2 4 8
noreHIanbHou sueprun (Tema 5).
29 BapuarmoHHbIe METOIBI MEXaHUKH 5 3-4 2 2 4 8

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

2.3

OCGCI/IMMeTpI/ILIHBIC JCTaliu.

Tosncrocrennsie nuanHapsl (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 TEOpUHU
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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EcrectBenHnblii TpexrpaHHuk OpeHe.
KacarenbHast, HopMaib 1 OMHOPMaJb.
Kpususna u kpytka. ['eomeTtpus
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 HAKJIOHHOTO CEYEeHUII.
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 Komamu-I'aycca
(Tema 9).

5-6

3.6

Jlaboparopusbie pabotsl (Tema 9).

3.7

OcHOBBI 00111€# TeOpUH 000TIOUEK.
I'mmotessr Kupxrodda-Jlssa.
Jedbopmaruy 1 ©3MEHEHUST KPUBU3HBI
CPEAMHHOW MOBEPXHOCTH 00OJIOUYKH.
BapuaHThl 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 pabotsl (Tema 10).

9-10

3.11

HanpsikeHnus B HOpMaabHBIX
CeUeHHsIX 000J10YKU. BHyTpeHHME
CHJIBI U MOMEHTBI. Y paBHEHUS
pPaBHOBECHSI PJIEMEHTa 000JIOUKH.
CooTHo1IEeHNS yIIPYTrOCTH. DHEPTHUS
ynpyroii nedpopmanuu 000JI0UKH.
(Tema 10)

11-12

3.12

JIaboparopubie pabotsl (Tema 10).

11-12

3.13

Bo3moxxHOCTH TOCTpOEHUs
MPUOJIMKEHHBIX Teopuil. YacTHbIC
city4yau oO1el Teopun 000I04eK.
(Tema 10)

13-14

3.14

Jlaboparopubie pabotsl (Tema 10).

13-14

3.15

OcobenHoctu pacuera

MHOTOCJIOMHBIX IUIACTHUH U 000JI0YECK.

(Tema 10).

15-16

3.16

Jlabopatopubie pabotsl (Tema 10).

15-16

3.17

Pacuer TpexciiolHbBIX TIJIaCTHH.
[TonsTHe 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 JlonyeHus MeXaHuKu

1-4
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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 pabotsl (Tema 11).

12

12

4.5

MeTomp! perieHnst 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 KPHBOJINHEHHBIE
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 qucuuniinHe
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 BBICIIET'O OBPA30BAHUSIPOCCHUICKOM OEJEPAITAN

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

CrnenuanbHOCTh
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
[Tpodumns:
KoMmnbioTepHoe Moge/iMpoBaHue TPAHCTIOPTHBIX CPEACTB
Dopma obyyenus: ounasl

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUMJIUHE

«CTpOI/ITeJ'IbHaH MeXaHUuKa MallluH»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocTaBUTED:

Pycanos O.A.

Mocksa, 2021200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

CTpOI/ITeJIbHaﬂ MEXaHHKA MalllMH

dI'OCBO 3

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

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB Texnosorus |@Popma

NH- D®OPMYJINPOB- (popMupoBaH OLEHOYHO

JEKC KA us ro
KOMIIETEHIUIi [cCpeacTBa

CTeneHu ypoBHeil 0CBOEHUS
KOMIIEeTeHIIN I
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OIIK-2

Criocoben pemaThb
npodeccruoHaIbHbIC
Bagadn c
MCTIOJTb30BaHHEM
METOHO0B, CIIOCOOOB 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
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,
imaGopaTop-
Hble 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 J/IeMEHNO8.

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 /IeMEHMO08;

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

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpoOLEcCe TMOATOTOBKH K

CCMUHAapaMm, K BBICTYIUICHUIO C JOKJIaIOM
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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 33]a4 aHau3a HalpsKEeHHO
ImecopMUPOBAHHOTO COCTOSTHUST KOHCTPYKITHIA
TPAHCIIOPTHO-TEXHOJIIOTHIECKHUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS

YMeTb:

MCIIOJIF30BaTh COBPEMEHHOE MTPOrpaMMHOE
oOecriedeHue UIsl pacueTHOTO aHAIIN3a
HATPSHKEHHO 1e(hOpMUPOBAHHOTO COCTOSHHS
ImeTasnei u y3JI0B TPaHCTIOPTHO-TEXHOIOTHYECKUX
CPEICTB M UX TEXHOJIOTHYECKOTO 000PYAOBaHUS .
BJIAETh:

HABBIKAMH HCIIOJIE30BAaHUS OHON M3 COBPEMEHHBIX
BBEIYACIUTEIHHBIX IPOTPAMM, PEATH3YIOMIEH METO
KOHEYHBIX 3JIEMEHTOB, JJIS pacyeTa HalpsKeHHO
neOpMUPOBAHHOTO COCTOSTHUS JIeTalel 1 y3JI0B
TPAHCIIOPTHO-TEXHOJIOTHYECKHUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000pyI0BaHUS .

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

VO,II

ba30Bblil ypOBeHb:

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

Bocrpon3BoCTBO NOJIY4EHHBIX

BHAHUI B XOJI€ TEKYILEr0 KOHTPOJIS.
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 CamMOCMOsmeNnbHO UCHOb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CCMUHAapaMm, K BBICTYIIICHUIO C TOKJIAIOM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Cmpoum €/IbHAA MEXAHUKA MAUWIUH»

Tpunoxcenue 3
K pabouetl npozpamme

oC

HaunmenoBanue
OLIEHOYHOT'O
CpEeACTBA

KpaTKaH XapaKTCPUCTUKA OLICHOYHOTI'O
cpeacTBa

IIpencrasnenue
OLIEHOYHOI'O CPEZICTBA B
DOC

IIpoexr

ay

KoHeuHbli1  mpOAyKT, MOJIydaeMbld B
[pe3yabpTaTe IUIAHUPOBAHUS W BBINOJHEHUS
KOMILIEKCa y4eOHBIX U
MCCIIEIOBATENIbCKUX 3anaHui. llo3BoisieT
OLICHUTH YMEHHUS 00y4armuxcs
CaMOCTOSITEJIbHO ~ KOHCTPYUPOBaTh  CBOH
3HAHUSA B MPOILIECCE PEHICHUs MPAKTHUYECKUX
3aa4 U TPOoOJIeM, OPUCHTHPOBATHCS B
MH(OPMALIOHHOM

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

TeMbl rpynImoBbIX H/HITH
VUHJUBUYyaJIbHBIX
IIPOEKTOB

12

YceTHBI onpoc
co0eceoBaHueE,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienMajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBSI3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
paccuuTaHHOE Ha BBISICHEHUE 00beMa 3HAHUM
00ydJaronerocs 1mo OnpeneIeHHOMY paszieny,

TemMe, mpobaeme 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 CIIEIIUATIUTETA)

Bonpocel AJ1s1 KOHTPOJIsI 3HAHUI M0 JucuuILinHe «CTPpOoUTeILHASI MeXaHUKA
MAaIITuH»
1. Ocobennoctu 3a1au oOecrneyeHus: MPOYHOCTH KOHCTPYKIIMH aBTOMOOMIIEH 1
TPaKTOPOB.

2. JlebopmupoBaHHOE COCTOSIHUE Teja. BripaxkeHne KOMIOHEHT aAeopManuii

Yyepe3 MPOU3BOJIHBIE OT MEPEMEIICHHM

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

4. CoOTHOUIIEHUS YNPYTOCTH U30TPOIHOTO MaTepHraa Mpu MIOCKOM

HaIpsHKeHHOM cocTosiHuU. Moyine ynpyroctu. Koaddumuent Ilyaccona.

Monayns casura.

CooTHOIIEHUS YIPYTOCTH JJIs TUIOCKOTO JIe(hOPMUPOBAHHOTO COCTOSTHHSI.

MHOTOIPOJIETHBIE MHOTOOIIOPHBIC CTATUICCKU HEOTIPEICTUMBbIC OaJTKH.

VYpaBHEeHHE TPEeX MOMEHTOB JIJISI MHOTOIIPOJICTHBIX MHOTOOITOPHBIX OaJIoK.

BriBo ypaBHEHHMI H3rn0a Oanku Ha yIpyroM OCHOBAHHH.

. KpaeBoii ap ekt npu n3rude 6aku Ha ynpyrom 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 KOOPAUHATEI. DOPMYITBI 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 npocTpaHCTBEHHBIX CTEPIKHEBBIX CHCTEM METOJIOM KOHEUHBIX
AJIEMEHTOB.

20.OcHOBHBIE TIOHATHS METOJ1a KOHEYHBIX AJIEMEHTOB.

21.0npeneneHus: KOHEUYHBIN 2JIEMEHT, CTETICHH CBOOO/IbI KOHEUHOTO JIEMEHTA,
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
AJIICMEHT.

w

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

28.ITpuHIMIT MUHUMYMa MTOTEHIIMATBLHON 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.®yukuu GopMbl 6ATTOYHOTO KOHEYHOTO 3JIeMEHTA (OJTMHOMBI 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.

35.0cobenHocTH eopmManid TOHKOCTEHHBIX CTEPIKHEH.

36.0mnpeneneHne CeKTOPUATbHBIX XapaKTEPUCTUK MPOQPUIICH.

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

38. [lerianaus OMEPEYHOTO CEUEHUS IPU CBOOOTHOM KPYyUEHUH CTEPKHEH
OTKPBITOTO MOTIEPEYHOTO PO,

39.0mnpenencHue MOIOKESHAS IEHTPa KpydeHusI (U3ruda).

40. OmnipeienieHNe HOPMAIBHBIX M KaCcaTeNIbHBIX HANIPSHKEHUH CTECHEHHOTO
Kpy4CHHUSI.

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 yCIOBHS U YCIOBHS CTBIKOBKM YYaCTKOB M3rM0a COCTaBHOM Oanku
Ha YIIPYroM OCHOBAHHHU.

48.13rub 6anox Ha yIpyroM OCHOBAaHUH IMMOCTOSTHHOM JK€CTKOCTH.

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 OCHOBAHUH.

51.Pacuer 6anok mepeMEeHHOM KECTKOCTH Ha yIIPYroM OCHOBAHHUH.

52.Metop nepeMeneHnii JUisl pacueTa CTEPIKHEBBIX CHCTEM.

53.0cHOBHBIEC HJIEM METOJA MEepEeMEUICHUI Ha MPUMEPE pacyeTa CTEPHKHEBBIX
cucTeM, pabOTalOIMX Ha pacTsHKEHHE-CKATHE.

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 )KeCTKOCTH CTEP>KHsI IPHU COBMECTHOM yueTte aedopmarinii u3ruda
U PACTSKEHHUS.

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

60.OcHoBHbIe nonoxenuss MKO B popme MeToia nmepeMenieHuil.

61.Pacuer mpOCTPaHCTBEHHBIX CTEPKHEBBIX CHUCTEM METOJIOM 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 TTPODUIIS.

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@@epeHIUanbHOr0 ypaBHEHUS CTECHEHHOIO
Kpy4CHHUS.

72.ITomepeunbliit U3rud TOHKOCTEHHBIX CTEPIKHEH.

73.Bapuanrionnas gpopMylIupoBKa METO/Ia MEPEMEIIICHUA.

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

75.ITpuHIIUTT BOBMOXKHBIX 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.

80.0Ocecummerpuunas aedopmaiiisi KOJIBIIEBBIX jeTaneld. Pacder komer 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.Hampsokenust 1 aedopmaiiid B TOJCTOCTEHHOM COCTABHOM ITUJIMHPE.
®opmyuel I'anonuHa.

84.Pacder OUCKOB MOCTOSSHHOW TOJIIMHBI B aHamuTH4eckoil ¢opme. ucku
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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88.0cecuMMeTpUUHbBI U3TMO KPYTJbIX W KOJBLEBBIX IUIacTUH. OCHOBHbBIE
TUNOTE3bI U JOMyIeHUsl. BBIBOA OCHOBHBIX COOTHOLIEHUH.

89.UnTerpupoBanue nud@epeHnanbHOr0 ypaBHEHHs] W3TMOa 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 Kpyribie mIacTUHBI CTYNIEHYATON TOJIIIMHBI, TTOJKPEIUICHHbBIE KOJIBIEBBIMU
pebpamu.

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

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'eomeTpusi moBepxHoctu. KpuBonuHeiliHbie koopauHaThl. llepBas

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

102. Bropas kBanpatuunas ¢popma noepxHoctu. Teopema MeHbe.

103. JIvHUM KPUBHU3HBI TIOBEPXHOCTH. | JTaBHBIE KPWUBU3HBI MOBEPXHOCTH.
Cpennsist ¥ rayccoBa KpUBU3HA TIOBEPXHOCTH.

104. HepuBarmonnsie (popmyisl BeliHrapreHna.

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

106. ToxnecrBa Konmaru-I'aycca.

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

108. Hedbopmanyii ¥ W3MEHEHHsS] KPHUBHU3HBI CPEIUHHON IMOBEPXHOCTHU

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. BuyTpeHHue cunbl ¥ MOMEHTHI B 00o0siouke (0Omias Teopus
000J104€eK).

37



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 00111eH TEOpHH 000T0YCK.

116. AHanu3 CTpyKTYphl YpaBHEHUN TEOPUU TOHKUX 000JI0UEK.

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

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

119. EcrecTBeHHO 3akpydyeHHble cTepKHU. [lmockue  KpUBOIMHEWHBIE
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/IC munMHAPHUYECKMX MNPYXKUH TMPU  ITPOU3BOJIBHBIX
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. HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
KBanuduxanus (CTeneHb) BHITYCKHUKA:
CHELHAIUCT
®opma 00ydeHHsI: OUHAS
1. Ananmu3 paeQopMHUpOBaHUS Kp3UI-CUCTEMbI 3JIEKTPONOE3/a IpHU
aBapUIHOM CTOJIKHOBEHHH C TIPETITCTBUEM.
2. UccnenoBanus HaANPSKEHHOTO COCTOSIHUSI HOJIMAMUIHBIX
CernapaTopoB POJIMKOBBIX MOAIIUITHUKOB.
3. OneHka Ka4yecTB MAaCCHBHON 0€30MacHOCTH JIETKOBOTO aBTOMOOWIISA
IPU CTOJIKHOBEHUU C MPEMSTCTBUEM.
4. PazpaboTka METOJUKH palMOHAIBHOIO BbIOOpAa KOHCTPYKIIMHU
CBapHBIX COCIWHEHUH KpPOHIITEHHOB C OalkaMu paM MOOMIBHBIX
MaIlIMH.

5.011eHKa CBOMCTB MACCUBHOM 0€30MaCHOCTH 3aIMTHBIX KApKacoB KaOUH
IPY30BbIX aBTOMOOUIIEH
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MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUSIPOCCUMCKOM ®EJEPAIIAN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUE
BBICHIET'O OBPA30OBAHUA

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

®akynsrer TPAHCIIOPTHBIIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
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 3aceaHUU Kapeapbl «_ » 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/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTepUajIoB»

JucuumimHza - CTpouTenbHasi MEXaHUKA MaIIUH

CnennanbHocTb -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 3, cemectp 5

3AYETHBIA BUJIET Ne 2
1. MHOTrOIpOJIETHBIE MHOTOOIIOPHBIE CTATUYECKU HEONPEIETUMBbIE OaJIKH.
2. IIpyHUIMIT MUHMMYyMa MTOTEHIUAJIBHOW SHEPIUH, KaK BO3MOHasi ocHoBa MKD.
3. 3agava.

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

3aB. kadenpoii /A.A. CkBop11oB/
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