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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Lenbto n3yuenus: AucuUIUIMHbl « CTpOUTENbHAS MEXaHUKa MAIIUH SBIIAETCS !

— (QopMupoBaHue 3HaHUH B 00JacTH TeOpUH ACPOPMUPOBAHUS CTEPIKHEH,
IJIaCTHH, 000J0YeK, B 00JIaCTM METOJOB pacueTa HampsHKEeHHO-AEPOPMUPOBAHHOTO
coctostHust (HIC) crepkHei, miacTuH, 000JIOYEK, a Takke B 00JIaCTH YHMCICHHBIX
METONOB HHKEHepHOro ananmza HJIC KOHCTpyKIMI MalllMH, NPEACTABISAEMBIX
CTEP>KHEBBIMU, TUIACTUHYATHIMU, 000JI0YEYHBIMH PACYETHBIMHU MOJIEISIMU;

- IOATOTOBKA CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAIH(PUKALMOHHOM
XapaKTepUCTUKON crienuanucta no cnenuanbHoctu 23.05.01 «HazemHbie TpaHCIIOPTHO-
TEXHOJOTHYECKUE CpeACTBa» (YpOBEeHb crenuaiuTeTta), npoduis: «KommbpioTepHoe
MOJIETMPOBAHKUE TPAHCIIOPTHBIX CPEICTBY.

1.2 3agaun qUCHUILIAHBI

3amavamMu JUCIUIUTHHBI «CTpOUTEIbHAS MEXaHUKA MAIIIUH» SBJISIOTCS

- 03HAKOMJICHHE CTYJICHTOB C TEOPETUYCCKHMHM BOIPOCAMH pacyeTa CTEp)KHEH,
TUTACTHH, o0oouex (ruroTezamMu nehopMHUpPOBaHMS, OCHOBHBIMHU
muddepeHInaTbHBIMA ~ YPABHCHUSAMHU, TPAaHUYHBIMH YCIOBUSAMHU M PCIICHUSIMHU
TUITOBBIX 3a/1a4).

- 3HAKOMCTBO CTYJICHTOB C YHCJICHHBIMH METOJaMU WHXeHepHoro aHanm3a HJ[C
KOHCTPYKIIMM  MAaIllMH,  MPEACTABISEMBIX  CTEPKHEBBIMH,  IUIACTHHYATHIMH,
00OJIOYEYHBIMH  PACUYCTHBIMH MOJEISIMH, 3HAKOMCTBO C METOJIOM KOHEUYHBIX
DJIEMEHTOB.

- popMHUpOBaHUE y CTYJCHTOB HABBHIKOB MPUMEHEHHS Ha MPAKTHKE COBPEMEHHBIX
YHCIICHHBIX METOJOB JUISl PEIICHUs MPUKIAJHBIX 3a7a4 CTPOUTEIBHON MEXaHWKH B
00J1acTH MAITMHOCTPOEHUS.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX NPOrpaMm

JuciuminHa «CTpouTenbHAsT MEXaHMKAa MAIlUH» OTHOCHTCSA K TUCIMILIMHAM
crenuanu3andd  0a30BOM  4yacTh  MPO(ECCHOHAIBHOTO  [HUKJIA  OCHOBHBIX
obpaszoBareiapHbix nporpamm  (OOII) mo wHampaBiaeruio moxaroroBku 23.05.01
«HazemMHBIe TPaHCIMOPTHO-TEXHOJOTMUECKUE CPEACTBa» (YPOBEHb CIICHUAIHUTETA),
npoduiib: «KoMIbIOTEpHOE MOICINPOBAHUE TPAHCIIOPTHBIX CPEICTBY.

[IpeamecTByOMMMHA ~ KypcaMH, Ha  KOTOPBIX  OasupyeTcs  IUCIMILIMHA
«CTpouTenpbHasi MEXaHUKa MAIIIUHY SBISIOTCS:

- MaTeMaTHKa (JTUHEIHas anreOpa, MaTeMaTHIECKUN aHAIN3);

- pusmka;

- CONPOTHBIICHUE MATEPHAIIOB,;

- IPUKJIaHBIE METOIbI PACYETOB HA MPOYHOCTH;

- TCOpHUs YIIPYTOCTH;

- YHCJICHHBIE METOIBI;

- ZIeTaJIi MAIIMH U OCHOBBI KOHCTPYHPOBAHUS.

3 Kommnerenuuu oOyudamuierocsi, ¢opmMupyembie B pe3yiabTaTe OCBOEHHUSA
AUCHUTTHHBI



B pe3ynbpTaTe OCBOEHMS JUCUUIUIMHBI CTYJEHT JOJDKEH 00JaJaTh CIEAYIOLUMU

npodeccuonanbibiMu (ITK) kommerenusamu: (OITK-2, OIIK-5):

B pe3yabTaTe 0cBOCHUS

WHCTPYMEHTApU
dhopmanuzanuu
UH)XCHEPHBIX, HAyYHO-
TEXHUYECKUX 3a/1a4,
UCIOJIb30BaTh MPUKIIATHOE
IpOrpaMMHOE
obecrieyeHue mpu pacuere,
MOJIETTUPOBAHUU U
MPOEKTUPOBAHUU
TEXHUYECKUX 0OBEKTOB U
TEXHOJIOTUYECKHIX
IIPOLIECCOB.

o0pa3oBaTebHOI
Kon p—— IlepeueHb MIaHUPYEMbIX Pe3yJIbTATOB
KOMIIEeTEHIIMH . 00y4YeHHUs M0 JMCUMILINHE
o0yuyaruiicst 10J15KeH
od1aaaTh
OIIK-2 Crioco0eH periarh 3HATh:
npodeccuoHaIbHbIC ® TEOPETUYECKHE BOMPOCHI pacyeTa
3a7a9¥ C UCITOJIb30BaHUEM KOHCTPYKITUH C UCTIOJIb30BAaHUEM
METOJI0B, CIIOCOO0B H MOJIENEN CTEPXKHEM, IIACTHUH,
CpPEACTB IOJIYyYEHHUS, 000JI04EK.
XPaHEHHUS U TIEPEPAOOTKU | yMeTh:
MH(OpMALHH; ®  CaMOCTOSITEJILHO COCTaBJIATh
HCIIOJIb30BATh PAaCYCTHBIC CXEMBl KOHCTPYKTHBHBIX
MH(OPMAIHOHHBIE 1 3JIEMEHTOB MAIlIMH C UCIIOJIb30BAHUEM
U (POBBIE TEXHOJIOTHH B MoJienen CTEpKHEH, MJIACTHH,
npohecCuoHATBHOU 060JI0YEK;
ACATEIIBHOCTH, ® TIPOBOJUTH PacCUeThl KOHCTPYKTHUBHBIX
3JIEMEHTOB MAIIIUH C UCITOJIh30BaHUEM
MOJeIIeH CTEpKHEH, IUIACTHH,
000JI0YEeK.
BJIAJIETh:
® METOJIaMH CTPOUTEIIBHON MEXaHUKH
MIPUMEHUTENBHO K 3JIEMEHTaM
MAIIMHOCTPOUTEIIbHBIX KOHCTPYKIIUH
OIIK-5 Croco6eH npUMEHSTh 3HATh:

® BBIYKCIUTEIBHBIC AITOPUTMEI,

IPUMEHSIEMbBIEC B COBPEMEHHOM
POrPaMMHOM OOCCIICUCHUH JIIIS
peIlIeHUs IPUKIIAIHBIX 3a/1a4 aHaIn3a
HAIPSHKEHHO J1e(hOPMHUPOBAHHOTO
COCTOSIHHUSI KOHCTPYKIIUH
TPAHCIIOPTHO-TEXHOJIOTHYSCKUX
CPEICTB U M3 TEXHOJOTHYSCKOTO
000pyI0BaHUA.

yMeTh:

®  ICIOJB30BaTh COBPEMEHHOE

MpOrpaMMHOE oOecTieueHue JIs
pacueTHOTO aHaIn3a HAMPSHKEHHO
ne(OPMUPOBAHHOTO COCTOSTHUS
JeTaneil u y3J0B TPaHCHOPTHO-
TEXHOJIOTUYECKHUX CPEACTB U UX
TEXHOJOTUYECKOT0 000pyI0BaHUS .

BJIAJIETh:




® HaBBIKAMM UCIIOJIb30BAHUS OJTHOM U3
COBPEMEHHBIX BBIUMCIUTEIbHBIX
MPOTPAMM, PEATU3YIOLLIEN METOL
KOHEYHBIX JIEMEHTOB, JUIs pacyera
HaNpsHKEHHO 1e(OPMHPOBAHHOTO
COCTOSIHUS AETAJICH U y3JIOB
TPaHCIIOPTHO-TEXHOJIOTUYECKUX
CPEJCTB U UX TEXHOJIOTHYECKOTO
000pyI0BaHUS .

4 CTpyKTYypa H coliepKaHue TUCUUILTHHBI

Huciumnnaa yutaercs Ha 3 u 4 kypcax B 5 — 8 ceMectpax. O0uias TpyA0€MKOCTb
JTUCIUIUIMHBI cocTaBisieT 13 3a4eTHBIX eauHull, T.e. 468 akageMuueckux yaca (M3 HHUX
234 gaca — camocTosATeNIbHAs paboTa CTYJEHTOR).

Bup yuyeOHnoii padorsl | Beero yacos YacosB B cemecTpe
5 6 7 8
OO6m1as Tpy10€MKOCTh 468 144 108 108 108
(13 3.¢e.) (43.e) (43.e) (23.e.) (33.e.)
AyAUTOpPHBIE 3aHATHUS 234 72 72 36 54
(Bcero)
B Tom uncne
JIEKIIUA 36 18 18 - -
[TpakTrdeckue 3aHATUS 54 18 18 18 -
JlaGopaTopHbIe 3aHITHS 72 36 36 18 54
CamocTtosTenbHas 234 72 72 36 54
paboTa CTyJIeHTa
Kypcosas pabora - - - - -
Kypcosoii mpoekt K.II. - - - K.I1.
Bua npomexyrouHon 3auer 3auer 3auer | DK3aMeH
aTTeCTalUN

CtpykTypa U coaepkaHue AUCHMUIUIMHBI «CTpouTelibHAsS MEXaHUKa MAIluH» TI0

CpOKaM | BHIaM paboThl oTpaxkeHsl B [Ipunoxxennn 1.
Conepxxanue pa3iesioB JUCHUILIUHBI.

Tema 1. Beenenue.

Henu m 3agaum kypca. OCHOBHbBIE THUIMBI HECYIIUX KOHCTPYKIIMH MOOMIBHBIX
MaIvH (aBTOMOOWIICH M TPAKTOPOB) M BHJIBI pacdeTHBIX cxeM. Kiaccudukanus 3amaq
cTpoutenbHOM MexaHuku. J[lepopmupoBanHoe cocTosiHMe cucTeMbl. HampsikeHnHoe
cocTosiHue cucTeMbl. CBSI3b MEXKIY HaNpsDKEHUSIMU W AedopmanusMu. YpaBHEHUS
paBHOBecusl. ['panmunble ycnoBus. llocTaHOBKAa 3a1ady CTPOUTENIBHOM MEXAHUKH.
OueHka IPOYHOCTH U KECTKOCTA KOHCTPYKIHUHU.



Tema 2. Pacuer MHoOromposieTHbIX Oajiok. M3rué 0ajok, Jekamux Ha
ynpyrom ocHoBaHuM. Ilonsitue o kpaesoMm 3¢ ¢pexre. UnciieHHbIe METOABI pacyera
0asiok Ha DBM.

MHoronposjeTHble CTAaTHYECKH HeonpeaearuMble Oanku. MeTo cuil ISl peleHus
3a/layd MHOTOIPOJIETHBIX Oanok. banku Ha ynpyrom ocHoBaHuU. BbIBOJ ypaBHEHUM
n3ruba Oanku Ha ynpyrom ocHoBaHuUU. KpaeBble yCIOBUS U YCIOBHUS CTHIKOBKH
y4acTKoB. M3ru® Oamok mocTossHHOM »kecTkocTH. llocTpoeHne 4YacTHBIX peleHuin
ypaBHeHui poruba. Meton pacuera "niuuHHbIX" Oanok. [lonsitue o kpaesom rdhdekre.
Pacuet 0anok nepeMeHHO! KECTKOCTH Ha yIPYTrOM OCHOBAHMH.

Tema 3. Pacuer cTep:KHeBBIX CHCTEM MeTOA0M mNepeMenlenuii. Metoxa
KOHEYHbIX 3JIEMEHTOB MPUMEHHNTEIbHO K CTEP:KHEBBIM U 0AJTOYHBIM CHCTEMAM.

Meton mnepemenieHuil. OCHOBHbIE HJEHM METOAA MEPEMELICHUN HA MOpUMeEpe
pacyeta CTEP)KHEBBIX CHCTEM, paOOTAIONIUX Ha pacTsHKEHUe-cxkaTue. MaTpuilsl
KECTKOCTH M TMOJATIMBOCTH. JIOoKanbHBIE M TJ00alIbHBIE KOOpAWHATHL. DOpMyIibl
npeoOpa3oBaHusl BEKTOPOB M MaTpHIl. PacueT MIoCKUX pamM METOJOM TMepeMeIIeHUHN.
Martpuiia KeCTKOCTH CTEp)KHS TIPpM COBMECTHOM ydeTe jAcdopmaiuii u3rubda wu
pacTspkeHusl. Martpuila KECTKOCTM M BEKTOpP Y3JIOBBIX CHJI MPOCTPAHCTBEHHOTO
cTep>kHeBOro anneMenta. OcHoBHbIE TonioxkeHuss MKD B dopMe MeTona nepemMenieHuii.
PacdyeT mpoCTpaHCTBEHHBIX CTEPHKHEBBIX CUCTEM METOJOM KOHEUHBIX JJIEMEHTOB Ha
OBM. banouHbIii KOHEYHBIHN YJIEMEHT.

Tema 4. U3ru0 m KpyyeHHe TOHKOCTEHHBIX cTepkHeil. CeKkTopHajibHbIE
XapaKTePUCTHKHU MONEPEYHbIX CEYEeHUI, HEeHTP u3ruoa.

OCHOBHBIE TUIIOTE3bl U AOMYIIEHUS] TEOPUU TOHKOCTEHHBIX cTepkHel Bracosa-
YMmanckoro. OcobGeHHOcTH JAedopMalMM TOHKOCTEHHBIX cTepxkHel. CBoOOIHOE
Kpy4Y€HHE TOHKOCTEHHBIX CTepKHEH OTKphITOro mnpoduiss. CTEeCHEHHOE KpydeHHe
TOHKOCTEHHBIX CTEp)KHEH OTKpbIToro mnpodwmist. OnpeneneHue CEKTOPHAIBHBIX
XapakKTepuCcTUK mpoduieit. JlermmaHanuu  TMOMEPEYHOTO  CEUCeHHMs. BHUMOMEHT.
Onpenenenue MOJIOKEHUS IEHTpa KpydeHus (u3ruba). OmpenencHue HOPMaIbHBIX H
KacaTeJbHBIX  HANpPSDKEHUM ~ CTECHEHHOro  KpydeHus. BbIBog U pelleHue
muddepeHnuaIbHOTO  YpaBHEHUS CTECHEHHOTO KpyueHus. [lomepeunsnii u3rud
TOHKOCTEHHBIX CTEPKHEM.

Tema 5. BapuanumoHHble MeTOAbl MeXaHMKH KOHCTpPyKuuid. IIpuHmun
MHUHHMMYMa MOTEHUHAJbHON »JHepruu. I[IpMHUOMI BO3MOXKHBIX MepeMeLleHHH.
Meton Putna, meroa byonosa-I"asepkuna.

DneMeHThI BapuallMOHHOTO McUuciaeHus. BapuanmonHas ¢hopMynupoBKa METOa
nepemeniennit. DHeprus aedopmanuu. IloTteHuman BHemHUX cuil. [loTeHnmanbHas
SHeprusa cuctembl. [IpuHIMIT BO3MOXKHBIX INEepeMelleHni. BapuanrnoHHbIE NPUHUUIIBI
Kactunnano u Xenunrepa-Peiiccuepa. Meroa Putna. Meton byOHoBa-I'anepkuna.
YpaBHeHue paBHOBecHUsl ynpyroro tena. COOTHOLIEHUS METOJIa KOHEYHBIX 3JIEMEHTOB
Ha OCHOBE BAPHALMOHHOIO MOJAX0/a.



Tema 6. Ocecummerpuunbie Aerain. Koabua. TosncrocTeHHbIe HUIMHAPHI.
BoicTpo Bpamawmmecss HEPABHOMEPHO HarpeTbie JMCKH.

Ocecummerpuynas gedopmanusi KOJbIEBBIX Jnetaneid. Pacuer konen Ha
IIPOYHOCTD U KECTKOCThb. OCECUMMETPUYHO HATPYKEHHBIE TOJICTOCTEHHBIE [IWIMHAPHI -
3anaya Jlame. BbIBox OCHOBHBIX cooTHoweHWH. Hampspkenus u  ngedopmanuu B
TOJICTOCTEHHOM LWJIMHAPE IIPU JAEHUCTBUU BHYTPEHHETO U HApPYXXHOI'O JaBIICHUS.
CocraBHple 1uauHApbl. @Popmynsl ['amonumna. TemmepaTypHble  HanpsKEHUS.
Hanpsioxenuss u gepopMannu B AMCKaxX MpU BpalleHUHM U HEPABHOMEPHOM HAarpeBe -
[IOCTAaHOBKA 3a/1a4¥ U OCHOBHBIE T'MIIOTE3bl. BBIBOJ OCHOBHBIX COOTHOLIEHHN. Pacuer
JUCKOB TIOCTOSSHHOM  TOJILIMHBI B aHaJuTH4Yeckod Qopme. JlMCKM paBHOTO
conpotuBieHus. [locagounbie HAMPSXKEHUS B TUCKAX, ONpPEAeIeHHe 0CBOOOXKIAI0IIETO
U pazpyuiatouiero yuciaa oOoportoB. Pacuer Bpamaroommxcs auckoB Ha OBM ¢
IIOMOLIBI0 KOHEYHO-3JIEMEHTHOI'O KOMILJIEKCA.

Tema 7. O6mas Teopus m3ruda mjacTuH. BapuanmoHHble W YMCJIEHHbIE
MeTOJbl pacyeTa IUIACTHH. ['HIOTE3bl TEeXHUYECKOW TeopHH H3rnda IJIACTHH.
BbiBOA OCHOBHBIX 3aBUCHMOCTe YpaBHeHHe H3ruda 1iacTtuH. ['paHuvHbIE
yCJIOBHSL.

Pacyer mnpsIMOYTOJIbHBIX TIJIACTUH TOCTOSIHHOM TOJIIIMHBI B JIBOMHBIX U
OJIMHAPHBIX TpUroHoMeTpudeckux psgax (pemenus Hasve u JleBm). PacdeT kpyribix
IIPOM3BOJIbHO HATPYXXEHHBIX IUIACTUH IIOCTOSSHHOW TonmuuHbl. IIpencrasnenue
Harpy3ku © mnporuboB B Buiue psagoB Dypre 10  yriaoBoil  KoOpAHHATE
Huddepennmanbable ypaBHEHUs IJIs aMIUTUTYIHbIX (QyHKIuN. Pemenue ypaBHEeHUH.
PacyeT kpyribIX IUIACTUH NIEPEMEHHON TOJIMHBI METOJOM HayajbHBIX [IapaMETPOB Ha
OBM. Bapwuamuonnas ¢opmynupoBka Jlarpamwka 3amaun u3ruba 1oiactuH. Pacuer
IJIaCTUH MeToIoM Putiia. HekoTopeie TUIIBI KOHEYHBIX JIEMEHTOB, UCIOJIB3YEMBIX IPU
pacuere IJIAaCTMH METOJIOM KOHEYHBIX »3JeMeHTOB. Pacuer mmactun Ha OBM cC
IIOMOIIBI0 KOHEYHO-3JIEMEHTHOI'O KOMILJIEKCA.

Tema 8. Pacuer ocecMMMeTPMYHO HATPY:KE€HHBIX IJIACTHH U 000JI04eK.
Kpyrable n koabueBble miacTuHbl. be3aMoMeHTHast Teopusi 000J109€eK BpalleHUs.
OcecuMMETpUYHO HArpyXEHHbIC HHIWHIApUYEeCKHE 000m0dku. OcecuMMETPpUYHBIN
U3TU0 KPYTABIX U KOJBIEBBIX TIacTHH. OCHOBHBIC THUIIOTE3bl M JNOMYIIEeHUsA. BriBOX
OCHOBHBIX COOTHOIIeHHH. WHTerpupoBanue nuddepeHImaibHOro ypaBHeHUsS W3rnda
IJIACTHH. ['paHWYHBIE YCIOBHS M YCIOBUS CTBIKOBKM. Pacuer Ha MpPOYHOCTH H
XKECTKOCTh. Kpyruible II1acTUHBI CTYNIEHYaTON TOJIIIUHBI, TOAKPEIUIEHHBIE KOJIbLEBBIMU
pebpamu. Pacder o6omouek BpaimieHus mo 6€3MOMeHTHOM Teoprur. OCHOBHBIE THIIOTE3bI
U jgonyiieHus. ['‘eomeTrpusi CpeAWHHOM TMOBEPXHOCTH. YCIOBHUS CYIIECTBOBAHUSA
0€3MOMEHTHOTO COCTOSIHMSI. BBIBOI pa3pemiaromux ypaBHeHu. Pacuer 6€3MOMEHTHBIX
000JI0YeK HArpy>KCHHBIX PABHOMEPHBIM U THAPOCTATUYECKHUM JIaBlieHHeM. MoMeHTHas
TEOPHsI OCECUMMETPUYHBIX UIUHAPUUYECKUX 0007J04eK. BbIBOJ OCHOBHBIX YpaBHEHUH.
WNuterpupoBanue  auddepeHManbHbIX  YpaBHEHUI. ['pannuHbIe YCIIOBUSI.
Ocob6enHocTu pacueta "JIMHHBIX" HUIMHAPUYECKUX 00osiouek. KpaeBoit addexr.



Tema 9. CBeneHusi U3 reoMeTpUM NPOCTPAHCTBEHHOM KpuUBoil. CBeleHus U3
reoMeTpHH MOBEPXHOCTH.

I'eometpuss mpocTpaHCTBEHHOUW KpuBOHM. EcrecTBeHHBIN TpexrpaHHUK DpeHe.
KacarenbHas, HopMans u OuHopmanb. KpuBu3zHa u kpyTka. ['eomeTpusi MOBEPXHOCTH.
KpuBonuneitnpie koopnuHatel. [lepBast  kBagpatuuyHas ¢opma MOBEPXHOCTH.
[Tapamerper Jlame. KpuBH3HBI HOPMAaJIBHOTO W HAKJIOHHOTO cedeHM. Bropas
KBajpaTuyHas Qopma mnoBepxHocTU. Teopema Menbe. JIMHMM KpuBU3HBL. [ J1aBHBIE
KpUBM3HBI  NoBepxHOCTH. CpenHsas W rayccoBa  KpPUBH3HA  MOBEPXHOCTH.
HepuBaronnbie GopMyinbl BeliHraprena. BekTopsl BpallleHHs] Tpueapa MOBEPXHOCTH
IIpY ABWKEHHUH BIOJIb KOOpAMHATHBIX JIMHUHM ToxnectBa Kopanuu-I'aycca.

Tema 10. OcHoBBI 00111€li TeopUN 000J1049€K.

I'unoressl Kupxrodda-Jlssa. Jlepopmannuu 1 u3MeHEHUs KPUBU3HBI CPEIMHHON
NOBEPXHOCTH 000JOYKH. BapuaHThl KOHEYHBIX M Majiblx Jedopmalruii, Majbix
nepeMelieHuii. Y ciaoBus coBMecTHOCTH Aedopmanuid. [ledopmarum 3KBUAUCTAaHTHOM
noBepxHocTH. HampsikeHHOe cocTosiHMEe 000J04KH. BHYTpeHHUE CHIIBI U MOMEHTHI.
VYpaBHeHUs: paBHOBeCHsl 3yeMeHTa 000704kd. COOTHOIICHHS] YINPYroCTH B TEOPUHU
obonouek. ODHeprus ympyroil nedopmaruu obosnouku. DyHkumoHan Jlarpanxa.
[lonsiTHe O BapMalMOHHOM BBIBOAE YpPaBHEHUM paBHOBeCHs. ['paHUYHBIE YCIOBHUS B
oOmieit Teopun oOosodek. CTaTHUKO-TeOMETpHUecKas aHajuorus. AHalU3 CTPYKTYpPHI
YPaBHEHHI TEOpPHUH TOHKHX 000704YeK. BO3MOXHOCTH TOCTpOEHUS MNPUOIMKEHHBIX
teopuii. YacTHble ciiydan oOried Teopun obojouek. Teopuu pacdeTa MHOTOCIOMHBIX
IUTACTUH M 000JI0YeK. Y4ueT aedopMaluii MOMEepeyHoro caBura. Pacdyer TpexcloWHbIX
IJIACTHUH.

[TonsiTue o pacyerax 0007104YEK B TEOMETPUUECKH HEIMHEWHON TOCTAaHOBKE.

Tema 11. Cratuka IOCKHX H TMPOCTPAHCTBEHHBIX KPHBOJHHEHHBIX
cTep:kHeil. ECTeCTBEHHO 3aKpy4E€HHbIE CTEPKHU. [[1OCKME KPUBOIMHENHBIE CTEPIKHMU.
EcrecTBeHHO 3akpyuyeHHbIEe cTepKHU. OCHOBHBIE TUIOTE3bl U JOMYUIEHUS. Y paBHEHUS
PaBHOBECHUSI TUIOCKMX M IPOCTPAHCTBEHHBIX KPHUBOJIMHEHHBIX CTEpKHEW. MeTomasbl
pelleHUus] JIMHEWHBIX YpPaBHEHUM paBHOBecusa crepxkHeu. [Ipuknanaeie 3anadu
MexaHuku crepxHed. Omnpenenenne HJC 1muanMHApUYecKUX MNPYXKUH  TpU
MIPOU3BOJIBHBIX Harpy3kax. [IoHsiTHe O HENIMHENHBIX 3a/1a4aX CTATUKH KPUBOJIHUHEMHBIX
CTEpKHEW U METOJaxX UX PEUICHUS.

5 OOpa3oBaTesibHbIE TEXHOJOTHH

Meroauka mnpenonaBaHus AUCHUIUIMHBI «CTpouTeNnbHasT MeEXaHWKa MalluH» |
peanu3aiusi KOMIETEHTHOCTHOTO TOJAXOAA B HU3JIOKEHUU M BOCHPHUATHM Marepualia
MpeaycMaTpUBaET HKCIOJb30BaHUE CIEAYIOUUX AKTHUBHBIX (OpM  MpPOBEACHUS
IPYIIOBBIX, UHAUBUIYATbHbIX, ayJUTOPHBIX 3aHITUN B COUYETAHUHU C BHEAYAUTOPHOMU
paboTtoii ¢ 1enpl0 (QOpPMHPOBAHUS U PA3BUTHS MOPO(PECCHOHATBHBIX HABBIKOB
00yYaroIIUXCS:

— MOATOTOBKA K BHIMIOJTHEHUIO JIA0OPATOPHBIX padOT B 1a00OpaTOPUsIX BY3a;



— 3alIUTa U UHAUBUIYAIbHOE 00CYKIEHUE BBIMOIHAEMBIX 3TAllOB KypCOBOTO POEKTA;
— TNOJArOTOBKA, MPEJCTaBICHUE U OOCYXAECHHE MpPE3eHTAMi Ha CEeMUHApCKUX
3AHATUAX;
— OpraHu3alMs ¥ MPOBEICHHUE TEKYIIEro KOHTPOJS 3HAHUI CTYIEHTOB B (popme

0JIaHKOBOT'O TECTUPOBAHMUS;
— MPOBEJICHUE MACTEP-KJIACCOB HKCIEPTOB M CIEIHAIMCTOB B 00JIACTH YUCICHHBIX
METOJIOB M MIPUKJIATHON MEXaHHUKH.

6 OneHo4YHbIC CpeACTBA /ISl TEKYILIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTALMM 10 UTOraM OCBOCHHUS JMCUUILIMHBI M y4e0HO-MeTOANYeCcKoe
ol0ecneyeHne CaMOCTOATEIbHON padOThI CTYACHTOB.

B mpouecce oOyueHuss HCHOJB3YIOTCS CIEAYIOUIME OLEHOYHBbIE (POPMBI
CaMOCTOSITEIbHOW pabOThl CTYIEHTOB, OLEHOYHBIE CPEJICTBAa TEKYILErOo KOHTPOJSA
YCHEBAEMOCTH M IPOMEKYTOUHBIX aTTECTAIUN:

- MOATOTOBKA K BBITTOJIHCHHIO JJA0OPATOPHBIX PabOT M MX 3aIIUTA.
- BBINIOJTHEHHWE KYpPCOBOTO TpoekTa (10 WHIWBHUIYAJIILHOMY 3aJaHUI0 IS KaXKIO0ro
oOyyarorerocs);

KypcoBoii mpoekT npeacraisier co0oi paboTy, MOCBAIIEHHYIO pa3paboTke psiaa
BOMPOCOB METPOJOTHYECKON TMOJATOTOBKH MAIIMHOCTPOUTEIHHOTO TMPOU3BOJCTBA B
o0BeMe, MpeAyCMaTPUBAIOIIEM PEATH3alUI0 TEOPETUUECKUX U TPAKTUYECKUX HABBIKOB,
00y4aroImuXxcs Mo HalpaBJICHUIO.

[IpumepHas TemMa KypcOBOTO MPOEKTa, BBIMOJHAEMOro OO0ydarolmuMucs B 8
cemectpe - «MonenupoBaHue HaIpsKEHHO-Ie(HOPMUPOBAHHOTO U  TEILIOBOTO
COCTOSIHUU TIOPIITHS JBUTATEIII BHYTPEHHET'0 CTOPAHUS».

OueHOYHBIE CpelCcTBA TEKYIIETO KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE
BOTIPOCHI U 3a7aHus B (hopme OJIaHKOBOTO M (MIJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS, JIJIS
KOHTPOJISI OCBOCHHUS OOYYalOIMMHUCA Pa3feioB IUCIMIUIMHBI, 3alllUTa KypCOBOTO
IIPOEKTA.

OOpa3ipl  TECTOBBIX 3aJaHUM, 3aJaHUN KypCOBBIX MPOEKTOB, KOHTPOJIHHBIX
BOIIPOCOB M 33JaHUW U1 NPOBEACHHUS TEKYLIEr0 KOHTPOJISA, SK3aMEHAIMOHHBIX
OWIJIETOB, IPUBEICHBI B IPUIIOKEHUU 2.

6.1 ®oHI OLIECHOYHBIX CPEICTB sl IPOBEJACHUS MPOMEKYTOYHON aTTecCTaluu
o0y4arimuxcs no THCUMILIMHE (MOIYJIIO).

6.1.1 IlepeyeHb KOMIETEHUHUH C yKa3aHMeM JTanoB UX (GOPpMHPOBAHUA B
npoiecce 0OCBOCHUs1 00Pa30BaTeJILHON MPOrpaMMBbl.

B pesynpTare OCBOCHMS NUCHUIUIUHBI (MOIYJs) (OPMUPYIOTCS CIEAYIOIIUE
komnetennun (OITK-2, OIIK-5):



Kox
KOMIIeTeHIIMH

B pe3yabTaTe ocBoOeHHs 00pa30BaTEJIbHON MPOrPaMMbI 00y4aOIINIACA
OJIKEeH 00J121aTh

OIIK-2 Crioco0eH pemaTh mpoQecCHOHANBHBIE 331a4H C HCITOJIH30BAHHEM
METOIOB, CIIOCOOOB U CPEJICTB MOTyUCHUS, XPAHCHHS U TIEPEPabOTKH
MH(OPMALINH; HCIIOJIF30BaTh HH(POPMAIIMOHHBIE U IIU(PPOBBIE TEXHOIOTUU

B IPOeCCHOHATBHOM NI TETHHOCTH;

OIIK-5 CrniocobeH puMeHsITh MHCTPYMEHTapuid (popMann3aiuy HHXECHEPHBIX,
HAYYHO-TEXHUYECKHX 33/1a4, UCTI0JIH30BATh MPUKIATHOE TPOTPAMMHOE
obecrieueHue mnpu pacuere,

MOJICTUPOBAaHUM M TPOEKTHPOBAHUHU

TEXHOJIOTHYCCKUX MMPOLCCCOB.

TEXHUYCCKUX 00BEKTOB n

B mnporecce ocBoeHus 00pa3oBaTeNIbHON MPOTrpamMMbl JTaHHbIE KOMIIETEHIIUMHU, B
TOM 4YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAITHO B XOAE OCBOCHUS
0Oy4YaromMUMHCS AUCHUIUIMH (MOAYJeH), MPAaKTUK B COOTBETCTBUM C YUEOHBIM IUIAHOM
U KaJeHAapHbIM TpadukoM yueOHOro mnpoiecca.

6.1.2 Omnucanme mnoka3arejied W KPUTEPHEB OLCHUBAHHUA KOMIIETeHIIU,
(¢opMupyeMBIX MO MTOraM OCBOEHUS] AUCHUILUIMHBI (MOAYJISA), ONMHCAHWE IIKAJ
OLICHUBAHMSI.

[lokazaTeneM OIEHMBAHMSI ~KOMIIETEHIIMH Ha  pa3iMuYHBIX JTamax HX
(GopMupoBaHus SBISETCA JOCTHKEHHE OOYUYaIOIIMMUCS IUIAHUPYEMBIX pE3yJIbTaTOB

00y4eHUs 1O TUCHUIUIUHE (MOJTYIIIO).

OIIK-2 Cnoco0eH pemiath npogeccioHaIbHbIE 331a4H € HCI0JIb30BAHHEM METO10B, CIIOCO00B M CPeICTB
MOJIyYeHHUs, XPAHEHUA U nepepadoTkn uHGOpMALNN; HCI0JIb30BATH HH(POPMALIMOHHbIE U IU(PPOBbIE

TEXHOJIOTHH B MPO(ecCHOHAJILHOM 1eiTeJIbHOCTH;

Kpurepuu oneHuBaHus
IToxka3arean
2 3 4 5
3HATH: OO6yJaromuiics OO0y4aromuiics OO0yuaromuiics OO0y4aromuiics
TEOPCTHYICCKUE JEMOHCTPUPYET MOITHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BONPOCHI paci€Ta | oTCYTCTBUE HITU HEIOJHBIE YaCTHYHBIE TIOJTHBIC
KOHCTPYKIHH ¢ HEIOCTaTOYHOE TCOPETUICCKHE TCOPETUYCCKUE BOIPOCHI | TCOPCTUICCKUC
HCIIOJIB30BAHUEM | COOTBETCTBUE BOIIPOCHI pacyera pacyera KOHCTPYKIUI C | BOOPOCHI
MoJienei TEOPETUYECKUE BOIIPOCHL KOHCTPYKIIHH ¢ HCIIOJIb30BAHUEM pacyera
CTEpIKHEi, pacdera KOHCTPYKIUH C UCIIOJIb30BAHUEM MoJ€eJel CTepxKHEM, KOHCTPYKLHH C
nJ1aCTuH, HCITOJIE30BAaHUEM MOJIEIICH Mozesel cTepxKHel, IUIACTHH, 000JI04Y€EK, HO HMCIOJIb30BAHUE
000II0YEK. CTEpXKHEH, MIACTHH, IUIACTHH, 000JI0Y€EK. JIOITYCKAKTCSA M MoJIeJIei
000J10Y€K. JomyckaroTcs HE3HAYUTENIbHbBIE CTEpKHEM,
3HAYUTENIbHBIC OIIUOKY, | OIIMOKH, HETOYHOCTH, IJIACTHH,
IIPOSABIISIETCS 3aTPYAHECHHUS IPU 00omoyexk,
HEJ0CTaTOYHOCTh AHAJIUTUYECKUX CBOOOAHO




3HAHUH, 0 PALY ornepanusx. ornepupyer
TIOKa3aTele, npuoope-
o0yyarommiics TEHHBIMU
HCTIBITHIBACT 3HaHUSIMH.
3HAYUTCIbHbBIC
3aTpyIHEHUS [IpU
OIEpUPOBAHUU
S3HaHUAMHU IIPU UX
HIepEHOCE HA HOBBIC
CUTYaLlUH.
yMeTh: OOyuaromuiicss He yMeeT OO6yuaromuiics OOGyuaromuiics OO6yuaronuiics
WJIA B HEIOCTATOYHOU JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COCTABILAT CTETIEHU yMEET: HETIONTHOE YaCTHYHOE COOTBETCTBHE | TIOJHOE
pacueTHbIE CXEMBI .
COCTaBJISATh PACUCTHBIC COOTBETCTBHE CIIENYIOIINX YMCHUIA: COOTBETCTBHE
KOHCTPYKTHBHLIX CXEMBI KOHCTPYKTHUBHBIX %1
SIIEMOHTOB CIIEMYIOIINX YMCHUIA: CIIEIYIOIINX
MAIITHH C S/ICMCHTOB MalMH € COCTaBJIATh PACYETHBIE | YMEHHMI:
MCIIOJIb30BAHUEM MOJIEICH
HUCIIOJIB30BAaHUEM o A COCTaBJIATh PaCYCTHBIC CXEMbl KOHCTPYKTHBHBIX
CTCPKHEU, ITINTAaCTUH
Mozeneit P ; ’ CXEMBI SJIEMEHTOB MalliH € COCTABIIATH
. obonodex; MCIIOIb30BaHUEM
CTEpIKHEM, KOHCTPYKTHBHBIX pacuerHblIe
IIPOBOJUTH PACUETHI o o
MJIACTHH, 3JIEMEHTOB MaIIIKH C MOZCIICH CTCPKHCH, CXEMBI
000JI0YEK; KOHCTPYKTHBHEIX HCIIOJIb30BaHUEM TUIACTHH, 0607I0YeK; KOHCTPYKTHBHBI
IIPOBOUTE 3JIEMEHTOB MallIUH C Mojieneil cTepKHeid, MPOBOJIUTH PACUETHI X 3J1EMEHTOB
pacyeThI MCIIOJIb30BAHUEM MOJIENICH | MJIACTHH, 000I0YEK; KOHCTPYKTHBHBIX MAIIFH C
KOHCTPYKTHBHBIX | CTEPAKHCH, IIIaCTHH, 3JIEMEHTOB MAIIIUH C UCIIOJIb30BaHUE
SIEMEHTOB 000710YEK. TIPOBOZINTE PACHCTHI HCIIOIb30BaHUEM M MOJENeH
AL ¢ KOHCTPYKTHBHBIX Mogeneii crepsiei, CTEpIKHEH,
TUIACTHH
B — 3JIEMEHTOB MAIIIUH C ILTACTHH, 0GOOUEK. 3
. MCTONB30BAHNEM VMeHHs OCBOEHBI, HO obonorex;
Moaeer MOJIENIEN CTep KHEN , TPOBOATE
(v b
CTEPAIHCHL, IIACTHH, 000JI09EK AonysrtoTer pacHetet
, .
TIACTHH, Nonyexarorcs HE3HAYNTETbHBIC KOHCTDYKTHBHSI
obororex 3HAYUTEIbHBIC OMTHOKH UK, HETOTHOCTH, X SJICMCHTOB
b
TIPOSBIIICTCSA caTpyAmeRn le{ MALIIHH C
HeToCTATOMHOCTE nepeHoce yMEHUH Ha HCIIONE30BAHIC
oHHS HABSKOAH O HOBBIC, HECTAHZAPTHBIC | \/ /o on o
. CHTyalHH. CTEpIKHEM,
psIIy TTOKa3aTeneH,
. IUIACTHH,
OO0y4aromuiics
oboroJexk.
HCIIBITHIBACT
3HAYUTETbHBIC
CBobogHO
3aTpyHEHHS TIPU
orepupyer
PUMEHEHHH HaBbIKOB
MPHOOPETEHHBI

B HOBBIX CUTyallUAX.

MU YMEHHSIMH,
MIPUMEHSET UX B
CUTYaIUSIX
TTOBEIIIIEHHOM
CIIO>KHOCTH.

10




BJIAJETh:
METOAaMH

CTPOUTEIIBHOU
MEXaHUKH
NIPUMEHUTENBHO K
3JEMEHTAM
MAaIIMHOCTPOUTEN
BHBIX
KOHCTPYKIIUH.

Oo6yyaromuiics He BIajaeeT
WM B HEOCTATOYHOM
CTETIEHH BJIaJIeeT METOJaMHU
CTPOHUTENBHON MEXaHUKU
MNPUMEHHUTEIILHO K
JJIeMEeHTaM
MalIMHOCTPOUTEIIbHBIX
KOHCTPYKIIUU.

OOyuaromuiicst He B
MOJIHOW MEPE BIAAECET
METOIaMHU
CTPOUTENBHOU
MeXaHUKH
MPUMEHUTENBHO K
3JIEMEHTaM
MAaIIMHOCTPOUTENBHBIX
KOHCTPYKIIHH.

Honyckarorcst
3HAYUTEIbHBIE OIIMOKH,
MIPOSIBJISICTCS
HEIOCTaTOYHOCTh
BJIaJICHUS HABBIKAMH 10
psny nokasarenei,
OO0yuaromuiics
UCIBITHIBAET
3HAYUTEIIbHBIC
3aTpyIHEHUS [IPH
MPUMEHEHUH HAaBBIKOB
B HOBBIX CHUTYaIIUSX.

OO0yuarommutics
YaCTUYHO BIAJCET
METOIaMHU
CTPOUTENHHONU MEXaHUKHU
MIPUMEHUTENBHO K
3JIEMEHTaM
MAaITHHOCTPOUTEIBHBIX
KOHCTPYKIIHH.

HaBbIku OCBOGHEI, HO
JTOTTYCKAIOTCS
HE3HAYUTEIbHBIC
OIMOKHU, HETOYHOCTH,
3aTpyAHEHUS TIPU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTaHAPTHEIE
CUTYaINH.

OO0yuaromuiics
B IIOJTHOM
oObeMe BaajeeT
METOJaMH
CTPOUTENBHOU
MCEXAaHUKHU
HpI/IMeHI/ITCHBHO
K DJIEMEHTAM
MaHII/IHOCTpOI/IT
CIIbHBIX
KOHCTPYKIIUH.
CsoboaHo
IIPUMEHSIET
MOyYEHHEBIE
HAaBBIKU B
CI/ITya]_[I/IHX
MTOBBIIIICHHOM
CIIOXKHOCTH.

OIIK-5 — Cnioco0eHn npuMeHATh HHCTPYMEHTapuii popMann3anuu WH:KeHEePHbIX, HAYYHO-TEXHHYECKHUX 3a/1a4,
HCNOJIb30BATH MPUKJIA[HOE TPOTPAMMHOE 00ecriedeHne NP pacueTe,

MOACJIUMPOBAHUUA U MIPOCKTUPOBAHUU TEXHUYECCKUX 00bHEKTOB M TEXHOJIOTHYECKHX IPOLECCOB..

Kpurepuu oneHuBaHus

Hoka3zarenn
2 3 4 5

3HATH: OO0yuaromuiics Ob6yuaromuiics OO0yuaromuiics OO0y4aromuiics
BBIMHUCIIUTEIBHBIC | neMOHCTPHUPYET IIOJIHOE JIEMOHCTPUPYET JEMOHCTPUPYET JIIEMOHCTPUPYET
aJIrOpUTMBIL, OTCYTCTBUE WUJIN HETIOJIHbIE 3HAHUS YaCTUYHbIC 3HAHUS B TOJTHBIE 3HAHUS
HIPUMCHACMBIC B HEAO0CTaTOYHOE BBIYMCIIUTEIbHBIX obactu B obnactu
COBpEMCHHOM COOTBETCTBHE 3HAHUI aJTOpUTMOB, BBIYHCIUTEIBHBIX BBIYHCIUTENbH
HpOrpaMMHOM BBIYHCIUTEIBHBIX MIPUMEHSAEMBIX B aJTOPUTMOB, BIX JITOPUTMOB,

obecrieueHUN ISt
perreHus
TIPUKIIATHBIX
3a7a4 aHaJIM3a
HaIpspKEHHO
neopMHPOBAaHHO
'O COCTOSIHUS
KOHCTPYKIIHUI
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEICTB U UX

QJITOPUTMOB, IPUMEHACMBIX
B COBPEMEHHOM
[IPOrpaMMHOM 00eCIICYCHUH
JUISL pEIIeHHsT TIPUKIIATHBIX
3aj1a4 aHaJIM3a HATPSHKEHHO
1e(hOpMHUPOBAHHOTO
COCTOSIHUSI KOHCTPYKITHIA
TPAHCIIOPTHO-
TEXHOJOTUYCCKUX CPEICTB
U UX TEXHOJOTHYECKOTO
000pyIOBaHMSI.

COBPEMEHHOM
IIPOrpaMMHOM
obecrieueHnu yist
peLIeHNs] TPUKIATHBIX
3a/a4 aHaJu3a
HanpsHKEHHO
ne(opMUpOBaHHOTO
COCTOSTHUS
KOHCTPYKIIMH
TPaHCIIOPTHO-
TEXHOJIOTUYECKIX

IPUMEHSAEMBIX B
COBPEMEHHOM
IPOrpaMMHOM
obecrieueHnH [yis
PeLIEeHUs TPUKITaTHBIX
3a/1a4 aHaJIM3a
HanpsHKEHHO
nedopMUpOBaHHOTO
COCTOSTHUSI KOHCTPYKIMH
TPaHCHOPTHO-
TEXHOJOTUYECKUX

MPUMEHSEMBIX B
COBPEMEHHOM
MPOrpaMMHOM
obecrieueHun
JUISL PeLCHUS
MPUKIIaIHBIX
3aJa4 aHajIn3a
HanpsHKEHHO
nedopmupoBan
HOT'O COCTOSIHUSA
KOHCTPYKIIHMH
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TEXHOJIOTMYEeCKO- CPE/ICTB H UX CPE/CTB U UX TPaHCIOPTHO-
ro 00opyaoBaHusl. TEXHOJIOTUIECKOr0 TEXHOJOTUYECKOr0 TEXHOJOTUYeCK
00opymoBaHHS. o0opynoBaHusl, HO UX CPEACTB U UX
HonyckatoTces JOIYCKAIOTCS TEXHOJOTUYEeCK
3HAYUTCIbHbBIC OHII/I6KI/I, HE3HAUYUTCIIBHBIC oro
IIPOSIBILAETCSA OLIMOKH, HETOYHOCTH, 00opymoBaHMs,
HEIOCTaTOYHOCTh 3aTpyAHEHUS TIpU CBOOOIHO
3HAHUM, 110 PAAY AHATTUTAYECKUX OIlEpUPYET
MOKa3aTese, orepanusx. npuodpe-
o0yyaromnmics TEHHBIMU
HUCIIBIThIBACT 3HaHUAMU.
3HAYUTCIIbHBIC
3aTPYyAHEHHUS TIPH
OIIEPUPOBAHUHU
SHaHUAMU IIPU UX
nepeHoce Ha HOBBIE
CUTYyallUH.
yMeTh: OOyugaromuiicss He yMeeT OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
HCII0JIB30BaTh WJI B HENOCTATOYHOU JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
COBPEMEHHOEC CTEIIEHU yMEeT: HETOJTHOE YaCTUYHOE COOTBETCTBHE | TIOJIHOE
TPOrpaMMHOC HCIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIIEAYIOIIUX YMEHWIA: COOTBETCTBHE
obecrieueHue s .
PACUETHOTO IpOrpaMMHOE 00ECIICUCHUE | CIECAYIONMX YMEHHHI: cnez[y}(zmnx
AHANIM3a JUISL pac4eTHOr 0 aHaJIn3a UCIIOJIb30BATh YMEHHUIL:
HANpPSHKEHHO HaIPsSKEHHO UCIIOJIb30BATh COBPEMEHHOE
ne(pOpMHUPOBAHHO | nehOPMHUPOBAHHOTO COBpPEMEHHOE POrpaMMHOE UCIIO0JIb30BATh
T'0 COCTOSMHIA COCTOSIHMSI JICTaJIeH U y3JIOB | MPOrpaMMHOE obecrieueHue st COBPEMEHHOE
JACTANIC M Y3NOB | 1hapcriopTHO- obecrieueHue s pacyeTHOro aHajM3a IPOrpaMMHOE
TPaHCHOPTHO-
rexHonormueckux | TEXHOOTHIECKNX CPE/ICTB | PACUETHOTO aHAIM3a HanpsLKEHHO obecrieueHne
CPEJICTB H HX U UX TEXHOJIOTMYECKOT0 HaNpsLKEHHO ne(opMUpOBaHHOTO JUISL PaCUE€THOTO
TeXHOIormYeckor | 00OPYIOBaHMS. neOpMHIPOBAHHOTO COCTOSIHHSI JIETajield 1 aHanm3a
0 000pyAOBaHMUSL COCTOSIHUSI JieTanei u y3JI0B TPaHCIOPTHO- HaMPSHKEHHO
y3JI0B TPaHCIOPTHO- TEXHOJOTUIECKUX nedopmupoBan
TEXHOJIOTUYECKUX CPEACTB U UX HOT'O COCTOSIHUS
CPEACTB U UX TEXHOJOTUYECKOro neraned u
TEXHOJIOTUIECKOr0 000pymOBaHHUS. y3JI0B
000pyIOBaHMS. TPaHCIIOPTHO-
YMeHust OCBOEHbI, HO TEXHOJIOTUYEeCK
Honyckatotes JOIYCKAIOTCS UX CPEACTB U UX
3HAYUTENIbHBIC OIIMOKH, | HE3HAUUTEIbHbIE TEXHOJOTUYEeCK
IpOsIBIISIETCSA OLIMOKH, HETOYHOCTH, oro
HEIOCTATOYHOCTh 3aTpyAHEHUs IpU 000pyHOBaHHUS.
BJIaJICHMs] HABBIKAMH IO | MEpEeHOCce YMEHUI Ha
psimy mokasateeH, HOBBIE, HecTaHAapTHble | CBOOOAHO
Obyuatomuiics CUTYyalLUH. Orepupyer
UCTIBITHIBAET npUOOPETEHHBI
3HAYUTENIbHBIC MU YMEHUSIMH,

3aTPYAHCHUA ITPpU

IIPUMCHSICT UX B
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MIPUMEHEHUHN HABBIKOB CUTyaLHsIX
B HOBBIX CUTyalHUsIX. TOBBIIIICHHOMN
CIIOKHOCTH.

BJIAJIETh: OOyuatromuiics He Biaageer | OOyuyaromumiics He B OO0yuaromurics OO6yuaronuiics
HaBbIKaMH WX B HEIOCTATOYHOU TIOJIHOW MEpE BIIAJICET YaCTUYHO BIageeT B IIOJIHOM
HCIIOJIb30BaHM: CTEIICHM BJIAJACCT HABBIKAMU | HABBIKAMU HaBbIKAMH o0beMe BiIaJieeT
OJIHOM W3 HMCHOIb30BaHUSA OJHOM M3 HCITOIL30BAaHUS OJTHOM HCIIONB30BaHUS OJTHOM HaBbIKAMM
COBPEMEHHBIX COBPEMEHHBIX U3 COBPEMEHHBIX U3 COBPEMEHHBIX HCIIOJIB30BAHUS
BBIMHUCIIMTEIIBHBIX | BRIYMCIMTEIbHBIX BBIYUCIIUTEIBHBIX BBIYUCIIUTENBHBIX OJIHOM U3
Hporpamm, Mporpamm, peaiu3yroniei Mporpamm, Mporpamm, COBPEMEHHBIX
peanu3yromei METO/]l KOHEYHBIX peanusyronei MeTos peanu3youiel MeTos BBIUUCIIUTENBH

METOJl KOHEUYHBIX
AJIEMEHTOB, JJIS
pacdera
HAIpPsHKEHHO
nehopMUPOBAHHO
T'0 COCTOSIHUA
JieTanei u y3jaoB
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX
CPEICTB U UX
TEXHOJIOTUIECKOT
0 000pyIOBaHMS.

3JIEMEHTOB, IS pacdera
HAIpPsHKEHHO
nehOpMUPOBAHHOTO
COCTOSIHUS JIeTAJIEN U y3JI0B
TPaHCIIOPTHO-
TEXHOJOTHYECKUX CPEACTB
1 WX TEXHOJIOTHIECKOT0
00opyIoBaHUS.

KOHCYHBIX 3JICMCHTOB,
JUTSL pacuera
HaIIPSKEHHO
Je(hOPMUPOBAHHOIO
COCTOSIHUS JieTalielt
y3JI0B TPaHCIIOPTHO-
TEXHOJOTUIECKUX
CPEJICTB H UX
TEXHOJOTUIECKOrO
000opyI0OBaHUS.

HonyckaroTcst
3HAYUTENbHBIE OIINOKH,
IIpOsIBIISETCA
HEOCTaTO4YHOCTh
BJIaJICHNS HaBBIKAMH I10
psoy MoKazaresne,
OO6y4aromuiics
HCHBITHIBAET
3HAYUTENbHBIC
3aTpyAHEHUs IpU
[IPUMEHEHNH HaBBIKOB
B HOBBIX CUTYaLHsIX.

KOHCYHBIX 3JICMCHTOB,
JUTSL pacyera
HAIPSHKEHHO
Je(OPMHUPOBAHHOTO
COCTOSIHUSI ACTaiei u
y3JI0B TPaHCIIOPTHO-
TEXHOJIOTHYECKHIX
CPENCTB U UX
TEXHOJIOTHYECKOrO
000pyI0BaHUS.
HaBbIkn 0CBOEHBI, HO
JTOITYCKAIOTCS
HE3HAYUTENbHBIC
OIIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
MEPEHOCE YMEHUI Ha
HOBBIC, HECTaHAAPTHEIC
CUTYaIUH.

BIX IIPOrpaMM,
peanusyroniei
METOJI
KOHCYHBIX
DJIEMEHTOB, JUIS
pacdera
HaIpPsDKEHHO
nedhopMHUpOBaH
HOTO COCTOSTHHS
Jieranen u
y3JI0B
TPaHCIIOPTHO-
TEXHOJIOTUYECK
WX CPENICTB B UX
TEXHOJIOTUYECK
oro
o0opymoBaHUs.
Croboano
MpUMEHSET
MONTyYeHHBIS
HaBBIKU B
CUTYaIUSIX
TOBBIIIIEHHOMN
CIIO)KHOCTH.
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[Ikanbl OLEHUBAHMS pPE3YyJIbTATOB IMPOMEKYTOUHOW AaTTECTallMM MU HUX
ONMCAHUE:

dopMa NPOMEKYTOUHOIH aTTecTalUu: 3a4eT (cemecTp 5, 6, 7), IK3amMeH
(cemecTp 8).

[IpomesxyTouHas arrectauusi oOydaromuxcs B (opMe 3adeTa MpPOBOAMUTCS
M0 pe3yJbTaTaM BBIMIOJHEHHS] BCEX BUIOB yueOHOUN pabOoThI, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW JUCUUIUIMHE (MOJIYJI0) B cemecTpax 5, 6, 7, npu
ATOM YYWUTBHIBAIOTCS PE3ydbTaTbhl TEKYILIETO KOHTPOJIS YCIEBAEMOCTH B TEUYECHHE
cemectpa. OIlleHKa CTENEHH JOCTHKEHHUS OOYy4arOUIMMUCS IJIAHUPYEMbIX
pE3yNIbTaTOB O0YUYEHHUS MO JUCHUIUIMHE (MOIYIIO) MPOBOAUTCS MPENoaBaTeseM,
BEJYLIUM 3aHATUS MO JAUCIUIUIMHE (MOJYJII0) METOJIOM 3KCHepTHOM ouneHku. [lo
UTOraM MPOMEKYTOYHOW aTTeCTallMU MO AWCHUILUIMHE «CTpOoUTEeNbHAs MEXaHHKa
MalIuH» B ceMecTpax 5, 6, 7 BBICTABIISIETCS OLIEHKA «3aU4TEHO» WM «HE 3aUTCHOY.

K mpomexyTouHoll —aTrecTalMi — JOMYCKAIOTCS  TOJIBKO  CTY/ACHTHI,
BBIMIOJTHUBIIME BCE BUIbI yueOHOW paboThl, NpPeryCMOTpEeHHBIE pabdoyeit
nporpaMMor B cemectpax S5, 6, 7 MO JWCUMIUIMHE MNPOIUIA NPOMEXYTOYHBIN
KOHTPOJIb.

Ml kana
Onucanue
OLICHUBAHHUS

BrimonHeHsl Bce BUABI yueOHOW pabOThI, MPEayCMOTPEHHBIE Y4eOHBIM
TUTAHOM

CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HaHUIl, yYMEHUH, HaBBIKOB
IpUBEICHHBIM B Ta0JIMIIaX IMOKa3aTeseil, onepupyeT npuoOpeTeHHBIMU
3HAHMUSIMHM, YMEHUSMHU, HaBBIKAMHM, HPHUMEHSIET HX B CHTyalHsIX
HOBBIIIEHHONW  CIOXKHOCTH. [Ipm 3ToM MOTyT OBITH JIOMYILEHBI
HE3HAa4YUTeNbHbIE  OIIMOKM,  HETOYHOCTH,  3aTpyIHEHUs  Ipu
AQHAIMTUYECKUX OlepanusaX, MepeHoce 3HaHWM M yMEHUW Ha HOBBIEC,
HECTaHJIAPTHBIE CUTYallUU

3auTeHo
1507051

O6y‘l&IOH.[PIﬁCSI ACMOHCTPpUPYET YaCTUYHOC COOTBETCTBUC 3HaHPII>i,
YMCHHﬁ, HaBBIKOB TI0 IIPEAMCTY. Hagriku OCBOCHBI, HO JOITYCKAKOTCA
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpU TIIEPCHOCE
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallun

nin

OGy‘-I&IOIJ.[HfICH ACMOHCTPHUPYCT 3HAYUTCIIBHBIC OI_I_II/I6KI/I, IpOoABJIACT
HEAOCTATOYHOCTD 3HaHPII>i, yMeHHf/'I n BJIaaCHHUA HaBBIKAMHU IIO

14



HECKOJNBKUM  TemMaMm  npeamera.  OOydaromuiics — UCIHIBITHIBAeT
3HAQUYUTENIbHBIC 3aTPyJHEHUs NPHU NPUMEHEHUM YMEHUHW M HABBIKOB B
HOBBIX CUTYyalUsX.

He Bemonnen oauH wiu  Oojee BUIOB  yuyeOHOW  paboTHI,
MPETYCMOTPEHHBIX YICOHBIM TUTAHOM.

CTyneHT JOeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUH,
q HAaBBHIKOB TMPUBEICHHBIM B TaOJMIIAX TOKa3aTelied, JOMyCKaloTCs
© satreHo 3HAUYMUTENIbHBIC OIIUOKH, TMPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HABBIKOB MO Psy IOKa3aTeseil, CTYJACHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTPYAHCHHUS] TIPU OINEPUPOBAHUM 3HAHUSIMU W YMEHUSMH TIPU HX

NEPCHOCC HA HOBLIC CUTYyalllH.

[IpomexyTouHas arrectanusi oOydaromuxcsi B popMe dK3aMeHa B CEMECTpe
8 mpoBoAUTCSA 1O pe3yibTaTaM BBHITIOJTHEHUS BCEX BHJIOB YueOHOW paboThI,
MPEAYCMOTPEHHBIX yYEOHBIM TUIAHOM TIO JTAaHHOW JUCIHUILIUHE (MOIYIIO), TpHU
3TOM YYMTBHIBAIOTCSI PE3yJbTaThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTH B TEUCHUE
ceMectpa. OreHKa CTENEHW JOCTIXKCHHUS OOYYaIOUIUMUCS  TIAHUPYEMBIX
pPe3yabTaTOB OOYYECHUS MO0 JUCHHUILUIMHE (MOIYJII0) MPOBOIUTCS MPETOaBaTeleM,
BEIYUIMM 3aHATHUSL N0 JTUCIUILIMHE (MOJYJI0) METOJAOM 3KCIEpTHOU oueHku. [To
UTOTaM TMPOMEXKYTOYHOM aTTecTalluy IO AUCHUIIINHE (MOAYJI0) BBICTABISAETCS
OIICHKA «OTIIMYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEIBHOY WA
«HEYJOBJIETBOPUTEIHHO. ,

K mnpomMexyTouHON aTTecTallMd  JIONMYCKAIOTCA  TOJIBKO  CTYJICHTHI,
BBITIOJIHMBIIIUE BCE BHUIbI y4eOHOW paboThl, NpPEeAyCMOTpPEHHBIE pabodeit
nporpaMMoi 1no gucuuiuinHe «CTpouTenbHas MEXaHMKa MAalllMH» B CeMecTpe 8:
PO  MPOMEXYTOUHBIH KOHTPOJb, BBIIOJTHWIN JabopaTopHbie PabOTHI,
BBITIOJTHWIA KYPCOBOM MPOEKT.

[Ikana oneHUBaHUA Onucanue

BrinosiHeHbI BCE BUbI y4eOHO paboTHI,
MpeyCMOTPEHHbIE  y4ueOHBIM  T1aHOM.  CTyaeHT
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
HaBBIKOB TIPHUBEJCHHBIM B TaOJMIlaX TOKa3aTeleH,
OTICPHPYET MPHUOOPETCHHBIMU 3HAHHSAMHU, YMCHHSIMHU,
OtnuyHO .
HaBBIKAMH, TIPUMEHSET UX B CUTYyaIlUsSIX MOBBIIICHHOU
cinoxkHoctu. Ilpu 3TOM MoOryT OBITh JIOMYILIEHBI
HE3HAUYUTENIbHbIE OLIMOKU, HETOYHOCTH, 3aTpyAHEHUS
Py AHAIUTHYCCKUX OIMepaIusax, MepeHoce 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.
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BrinosiHeHb! Bce BUIbI YUEOHOU paboThI,
IPEe1yCMOTPEHHbIE YYEOHBIM IIJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB 110 IIPEAMETY.
Xopouo

HaBbixu 0CBOEHBI, HO IOIIYCKAaIOTCS HE3HAYUTEIbHbIE
OLIMOKH, HETOUHOCTH, 3aTPYIHEHUS [IPU IEPEHOCE

YMGHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHBIC CUTYyalluH.

BrinosiHeHb! Bce BUIbI y4eOHOU paboThI,
PEeyCMOTPEHHbIE YYEOHBIM IJIAHOM.

OO0yyaromuiics 1eMOHCTPUPYET 3HAUUTEIbHbIE
OLIMOKH, MPOSIBIISIET HEIOCTATOYHOCTh 3HAHUM, YMEHUN
VY 10BAETBOPUTENBHO | U BJIAJICHUS HABBIKAMU 10 HECKOJIBKUM TEMaM
npenmera. OOyyaromuics UCTIBITHIBACT 3HAYNTEIIbHbBIE
3aTpyJHEHUs NPU IPUMEHEHUN YMEHHI U HaBBIKOB B
HOBBIX CUTYaIUX.

He Beimonnen oauH wunu Oosnee BUIOB y4eOHOU
paboThl, TPEIYCMOTPEHHBIX  Y4YEOHBIM  IUIAHOM.
CTyneHT [EeMOHCTPUPYET HEMNOJHOE COOTBETCTBUE
3HAHWM, YMEHHUH, HaBBIKOB MPUBEICHHBIM B TaOJIHIAX
MoKa3aTesied, JOMyCKaloTCd 3HAYUTENbHBIE OIINOKH,
HeynosnerBopurensHO . .
IPOSIBISIETCA OTCYTCTBUE 3HAHUMN, YMEHUW, HABBIKOB 10O
pany noKaszaTeyen, CTYJICHT UCIIBITHIBAET
3HAQUMUTENIbHbIE 3aTPyJAHEHUSI TpU  OINEPUPOBAHUHU
3HAHUSIMA M YMEHUSAMU IPU HUX IEPEHOCE Ha HOBBIC

CUTYaLMH.

@oHIbI OLIEHOYHBIX CPECTB MPeACTABJEHbl B MPUJI0KEHHH 2 K padoyeii
nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecTiedeHHe TUCIMIIIMHBI.

a) OCHOBHAaA JiUTEepaTypa:

1. CrpourenbHas mexanuka MamuH. [lonepeuyHblil uU3rud miacTuH : ydeOHOE
nocobue / T. b. T'onemok, K. A. MarseeB, A. H. Ilens, H. B. IlycTtoBoit. —
Hosocubupck : HI'TY, 2018. — 91 ¢. — ISBN 978-5-7782-3496-3.

URL: https://e.lanbook.com/book/118126
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2. CaenbeB, JI. M. CtpouTenbHasi MEXaHHKAa CTEPKHEBBIX CHUCTEM : y4eOHOE
nocobue / JI. M. CaBenbeB. — Camapa : Camapckuit yausepcuret, 2020. — 87 c.
— ISBN 978-5-7883-1547-8.
URL: https://e.lanbook.com/book/189022
0) 10MOJIHUTEJILHAS JIUTEepaTypa:
1. Kpupomanko, C. H. ComnpoTtusnenue matepuanon. lIpakTukym : ydeOHOe
noco6bue st By30B / C. H. Kpuomanko, B. A. KonHoB. — 4-¢ u3., ucrp. u J01.
— Mocksa : U3gatensctBo FOpaiit, 2020. — 353 ¢. — (Bboiciee o6pa3oBanue).
— ISBN 978-5-9916-7117-0
https://urait.ru/bcode/450811
B) IPOTrpaMMHOE 00ECIIEUeHUE U UHTEPHET-PECYPCHI:
[TporpammHoOe obOecnieUeHuE:
- YHUBEpCaJIbHAs TPOrpaMMa METO/Ia KOHEYHBIX 3JICMEHTOB, TPUMEHsIeMast Ha
NPEINPUATUAX MAITHHOCTPOCHHUS,
- yHUBepcajpHas mnporpamMma 3-D mpoekTupoBaHHS, TpUMEHsAEMas Ha
NPEINPHUATUAX MAITMHOCTPOCHHUS,
- o()MCHOE TIPOrpaMMHOE 0OeCIICUCHHE.
HNuTepHEeT-pecypehl He IPETyCMOTPEHBI.

8. MaTepua/ibHO-TeXHUYECKOe o0ecneuyeHHne AUCIUNINHBI.

o Komnerorepubiii kimacc H-212: crToinbl, cTylbs, MapKkepHas J10CKa,
KOMIIBIOTEPHl C MPHUKIAJAHBIM TEMaTUYECKHUM TPOrPaMMHBIM OOECIIEUEHHEM,
MOJIBECHON MPOEKTOp C MHTEPAKTUBHOM TOCKOM, Pabouee mMecTo mpemnoiaBaTes:
CTOJI, CTYJI, KOMIIBIOTED.

o AyauTtopust sl JIGKUMOHHBIX W TNPAKTUYECKHX 3aHITHI: CTOJIbI
y4eOHBIE CO CKaMbSMH, ayJAUTOPHas JTOCKA, HACTCHHBIM MPOCKIIMOHHBIA IKpaH.
PaGouee MecTo mpenogaBaTensi: CTOM, CTYI.

9. MeTonnyecKkue peKOMEHIAINH JIs1 CAMOCTOSATEIbHOI padoThl
CTY/JAE€HTOB
3aayaMu CaMOCTOATEILHOM PabOTHI CTY/IEHTOB SIBISIOTCS :

1. Cucrematuzanusi ¥ 3aKpEIJICHUE TMOJYYEHHBIX TEOPETUUYECKUX
3HAHUU U IPAKTUYECKUX YMEHHUM CTYAECHTOB;

2.  YruyOlieHue U pacHIMpEeHNUe TEOPETUIECKON MOATOTOBKH;

3.  ®opmupoBaHHE YMEHHI KCIIOIH30BATh HOPMATUBHYIO, TIPABOBYIO,
CIIPABOYHYIO JOKYMEHTALUIO U CIEHUAIBHYIO JINTEPATYPY;

4. Pa3BuTHe TIO3HABATEIbHBIX CIOCOOHOCTEH W  aKTUBHOCTHU
CTYAEHTOB, TBOPYECKOM WHHUIMATHUBBI, CAMOCTOSTEIIBHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

5. Hcmonw3oBanme Marepuana, COOPAaHHOTO W TMOJYYEHHOTO B XOJE
CaMOCTOSITEIIbHBIX 3aHATHM Ha TMPAKTUYECKUX 3aHATHUAX, IPpHU
HAITMCAaHUU KYPCOBBIX U BBIMYCKHOW KBalU(HUKAITMOHHOU padoT,
1151 3¢ PEKTUBHOM MOJTOTOBKU K UTOTOBBIM 3a4€TaM U SK3aMEHaM.

N3ydyenne  OUCUMIUIMHBI ~ JOJDKHO  CONPOBOXKAATHCS ~ MHTEHCUBHOM
CaMOCTOSITEIbHOM pabOTON CTYJEHTOB C PEKOMEHJIOBAHHBIMHU IPENOAaBaTEISIMU
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JUTEPATYPHBIMA UCTOYHUKAMH U C MaTeprajiaMu, MOTYYCHHBIMHA Ha JICKIIMOHHBIX,
MPAKTUYCCKUX 3aHATUAX W JabopaTopHbBIX padorax. CTymeHT JOJKEH MOMHUTH,
YTO HAYWHATh CAMOCTOSTENBHBIC 3aHATHS CJCAYeT C TEPBOTO JHS HW3YYCHHUS
JTUCITUIUTMHBI W TIPOBOJIUTH WX peryiasapHO. O4YeHb BaXKHO MPUIIOKHTh MAaKCHMYM
yCWINH, BOJIM, YTOOBI 3aCTaBUTh ce€0s paboTaTh C MOJHON HArpy3KOl C MEpPBOIo
TTHSL.
Kaxxmprii CTyIeHT IOJDKEH caM IUTAaHHPOBAaTH CBOKO CaMOCTOSITEIIBHYIO
paboTy, MCXOIsi W3 CBOMX BO3MOXHOCTEH W TPUOPHTETOB. DJTO CTUMYJIHPYET
BBITIOJIHEHUE PAOOTHI, co3daeT 0o0Jiee CIOKOWHYH OOCTAaHOBKY, YTO B HTOTIE
MOJIOKUTEBHO CKa3bIBAETCS HA YCBOCHUH MaTepuara.
Ha ocHoBe wu3yueHUsT pPEKOMEHJOBAHHOW JIUTEpATyphl LEIECO00pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOKCHUH W  ONpECICHUH,
TpeOyIONUX 3aTTIOMUHAHUS U HEOOXOIUMBIX JIJISI OCBOCHHSI Pa3/IesIOB JUCIUILIAHEI.
Jis  TIogoTBOpHOW paboThl HEMalOBaXKHOE 3HAYCHHE HMMeeT O0O0CTaHOBKa,
opraHuzaius pabodero mecra. HyxHO n00UTbCS, 4TOOBI MECTO pabOThI IO
BO3MOKHOCTH OBLIIO TIOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MECTE JIelaeT ee Ooee
IUIOA0TBOPHOM. [IpoAyKTUBHOCTH PaOOTHI 3aBUCUT OT MPABHIIBHOTO YEPEIOBAHHUS
Tpyaa u oTabixa. [1o3ToMy KaXKabple Yac WM JBa CIICAYET JeiaTh, mepepsiB Ha 10-
15 munyT. BBIXOAHBIC JHHU JIydIlle TOCBSATUTH AKTUBHOMY OTABIXY, 3aHSITHSIM
CTIOPTOM, TIPOTYJIKAMH Ha CBEXEM BO3JyX€ U T.I. JlaXke mepextoueHne ¢ O JHOTO
BUJIa YMCTBEHHOM pabOThI Ha IPYTOMl MOXKET CIY>KUTh AKTUBHBIM OTABIXOM.
Ocoboe mecTo yaensercst KOHCYJIbTUPOBAHUIO, KaK OJTHOM U3
dbopM 00ydeHUST U KOHTPOJISI CAMOCTOATENbHON PaOOTHI.
KoHcynbTHpoBaHue mpeanoiaaraet 0coobiM o0pazom
OpraHM30BaHHOE B3aMMOJICHCTBHE MEXKIY MPEIoaBaTesieM-
KOHCYJIbTAHTOM U CTYJICHTaMH, HAIIPABJIICHHOE Ha Pa3pellieHue
npo0JieM ¥ BHECEHUE TTO3UTHUBHBIX U3MEHEHUH B JAESTEIBHOCTD
CTYJICHTOB.

9.1 MeTtoauyeckne yKa3aHus MO BbINOJHEHUIO U 0()OPMIIEHHIO KYPCOBBIX

NMPOEKTOB MO JUCHUILINHE «CTPOUTEILHASI MEXaHUKA MALLIHH

0.1.1 TpedoBanust kK 0GopMIEHHIO KYPCOBOI0 IPOEKTA
e KypcoBoii mpoekT r1omkeH ObITh 0OpMIIEH B BUE Ha MUcTax opmara A4 co creayronumMu
MOJISIMH:
e JleBoe - 25 mMm.
e Bepxuee - 15 mM.
e [lpaBoe - 15 mm.
e Hmxnee - 15 mM.
e KypcoBoli MpoeKkT IOMKEH UMETh TUTYIbHBIA nucT. [Ipumep odopmieHus TUTYIHLHOTO
JUCTA MOKAa3aH B MPHJIOKESHUH.
¢ KypcoBoii mpoeKT JOHKEH COIepKaTh CIEIYIONINe Pa3aebl:
e CopepxaHue.
Beenenue.
OcHoBHas 4acThb.
3aKiIroucHHE.
Crucok UCMONB30BaHHON TUTEPATYPHI.
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o [Ipunoxenus (He ABIAIOTCS 0043aTEIBHON YaCThIO OTUETA).

Crpanunpl oTYeTa JIOJDKHBI OBITH NpOHyMepoBaHbl. Hymepanus HauMHaeTcs cO BTOpOMU

cTpaHuibl. Ha TUTYIBHOM JIMCTE HOMEP CTPAHHUIIE HE TPOCTABIISETCA.

B ocHOBHOM YacTH HaXOAATCS BCE MPOHYMEPOBAaHHbBIE TI1aBbI, naparpadsl U noamaparpadsl.
Hymepauus naparpados u noanaparpados Ipou3BOISTCS CIEIYIOIUM 00pa3oM:

e [lepBas nudpa o603HaYaeT HOMEP TIIABHI.

e Bropas mudpa - nopsakoBeIii HOMep naparpada.

e Tperbs mudpa - MOPSIKOBBIA HOMEp noanaparpada.
Hanpumep, naparpad 2 v noxnaparpad 5 naparpada 2 riassl 3:

e |l Onucanue pacueTHoi cxembl

e 3.2 'paHMYHbBIE YCJIOBUS

e 3.2.5T'pannyHbIe YCJIOBHUS MO NMepeMenieHusIM

Hymepanus pucyHKOB POU3BOJUTCS CIAEAYIOIIUM 00pa3oM:
e Ilepnas nudpa o603Ha"UaeT HOMEP TIIABHI.
e Bropas mudpa - nopsAKOBBIN HOMEp PUCYHKA B IJIaBe.

Hanpumep, pucyHOK B TJIaBe 3, IMCIOIINH TOPSAIKOBBINA HOMep 11:

e Puc. 3.11. InanoroBoe 0OKHO BBOJIa MCXOJHBIX JAHHBIX
Touka B KOHIIe Ha3BaHUs TJIaBhI, Taparpada, moamaparpada u pucyHKa HE CTaBUTCSI.

Hazpanue riaBbl nuiieTcs 3arjiaBHBIMU MOTYKUpHBIMHU OykBamu. Hazanus naparpados u
noanaparpadoB MUIITYTCS CTPOYHBIMU HOJTYXKUPHBIMU OYKBaMU, 33 HUCKIIOYEHHEM M1EPBOM

OykBbI, 3ariaBHo. [Tognmaparpadbl MOTYT OBITH BBIICTICHBI KYPCHBOM.

Hymepanusi ucnosib30BaHHOM JUTEpAaTyphl MPOU3BOAUTCA OO B an(aBUTHOM MOPSIKE,
100 10 Mepe CChUIOK Ha HEee B TEKCTE KypCOBOM pabOTHI.

[Tpumepsl opopmiIeHHS TUTEPATYPHI.
Kouru:

e bunepman B.JI. — Teopust Mexanudeckux koyiebanuii. — M.: Beicmi. mkona, 1980. — 408
c

e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
Kypnanbr:

e bopucos 10.C., bnarosemenckuii I0.H., [Imutpuuenko C.C., [Tankparos H.M. Ananu3
MPUMEHUMOCTH YpaBHEHHH U HcciaeoBaHne GopMbl KpUBOM yctanocTu // 3aBojcKas
naboparopus. luarnoctuka marepuanos, Ne10, 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 TpeboBanusi K comepRaHUI0 Pa3AeI0B KyPpCOBOIo MPOEKTa

1. B coaep:xkaHum [0DKHBI OBITH TIPEJICTABICHBI Ha3BaHHWS BCEX TJiaB, mnaparpadoB u
nojamaparpadoB ¢ yKazaHHEM HOMEPOB HadaIbHBIX CTPAHHMIIL.

Bo BBegeHMm 000CHOBBIBAETCS AKTYaJIbHOCTh U CTABUTCA LIE€JIb PaOOTHI, MEPEUUCIISAIOTCS
pelaeMble 3aJa4d M JAeTCsl KPAaTKOe COJEp)KaHume Beex IuaB. [ig KypcoBOro IIPOEKTa,
COJIEPKALIET0 KOHKPETHBIC 3a/1a4H, JAa€TCs IOCTaHOBKA 3a1a4.

TeopeTrnueckast paboTa MOKET HOCUTh ONUCATENbHBIN UM METOAMYECKUN XapaKTep.

3. B ocHoBHO# 4acTH OPOOHO OTIMCHIBAETCS TIOCIIEAOBATEIIEHOCTD PEUICHUS 3a0a4H.
Ilpumepnutil IaH OCHOBHOM 4acCTH

IloctanoBka 3amaum. CBeneHuss 00 O0O0BEKTE MCCIEOOBAaHUS M 00JIaCTH
MaIlTMHOCTPOCHHUSL.

Teoperndeckrie OCHOBHI PEIICHUS 3a/1a41, UCIIOIH3YEMbIE aJITOPHUTMEI.
Onrcanne mMporpaMMHOTO 0OECTICUCHHS

HcxonHbie naHHbIE, OMMCAHUE PACYETHOM CXEMBI.

Xapakrepuctukn monaenu MKD. KonndecTBo 31€MEHTOB, Y3JI0B, CTENEHEH
CBOOO/IBL.

Onucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

Nudopmanus 00 yCcIoBUAX 3aKpETUICHUS U HarPY>KEHHUS.

[TocnenoBarenbHOCTh (OPMHUPOBAHUS MOJAETU CpeAcTBaMu Tporpammbl MKD,
O0COOEHHOCTH MOATOTOBKH MOJIEIH.

WNudopmanus o npoiiecce pemieHus 3aauu.

CBeneHHs O KOMIIBIOTEpE, XapakTepucThkax mporpammbl MKD (Ha3BaHue,
BEpCHsi, BO3MOKHOCTH), HEOOXOJIUMBIX BBIYUCIUTEIBHBIX pPECypcax, BPeMEeHH
pelIeHus.

AHanus pe3ynbTaToB PacueToB.

4. B 3akJi04eHHH Hac€TCd KpaTKasd OLCHKA U OCHOBHBIC BbBIBO/JIbI BBITIOJITHEHHOH pa6OTBI.

5. B npuiioskenme BBIHOCHTCS HMH(POPMAIMOHHBIA Marepuaji, He TPeOyIOIIUil JeTaIbHOIO
paccMOTpeHHss B OCHOBHOM YacTH (HampuMmep, TaOIuIbl, rpapuKd, PUCYHKH, JTHCTHHTH
[IPOrpamM H T.II.)

0.1.3 TpeboBanusi K BLIOJIHEHHIO KYPCOBOI0 NPOEKTA

1. KypcoBoii IpoeKT J0KeH ObITh 0POPMIIEH COTIacHO TPeOOBAHUAM, YKa3aHHBIM BBILIE.
2. COI[ep)KaHI/IC KprOBOFO HpOGKTa JOJIDKHO COOTBETCTBOBATH Hepe‘lI/ICHeHHHM BBIIIC
TpeOOBaHUSIM.
3. KprOBOfI HpOGKT JOJIXKCH 6BITL CJaH 3a IABC HECACINU 10 OKOHYAaHUA CeMeCTpa.
10 MeToanyeckue peKOMEHAANUHI ISl IPenoaaBaTes st
B3aumoneiictBue mnpemnojaBaTesisi CO CTYJACHTAMHA MOKHO pPa3feiiuTh Ha
HECKOJBKO COCTAaBIAIONIUX — JIEKIIMOHHBIC, NPAKTHYECKHE U Ja0OpaTOpHbBIC
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3aHATHSL M KOHCynbTHpoBaHue. IlpemonmaBarens JOMKEH MOCIEAOBATEIBHO
BBIYUTATh CTYACHTaAM psJ JEKIHUM, B XOJI€ KOTOPBIX CIEAYyEeT COCPEIOTOUYUTH
BHUMAHHE Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETUYECKOro MaTepuasa, a
TaK)K€ OPraHU30BaTh MPOBEICHUE MPAKTUUECKUX 3aHATHN TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTUMYJIHUPOBATH CaMOCTOSITEIHHOE
W3BJICUCHUE HUMHU HEO0OXOAUMOW HH(OpMAIUU U3 Pa3IMYHBIX HCTOYHUKOB,
CPaBHHUTENIbHBIA aHaIM3 METOJOB pPEIIeHUH, COMOCTAaBIEHUE TOJYUYEHHBIX
pE3yNbTaTOB, POPMYIUPOBKY U apryMEHTALMIO COOCTBEHHBIX B3IJISIIOB HA MHOTHE
CHOpHBIE MPOOJIEMBI.

[lepen HayanoM npenoiaBaHus MPernoaaBaTeN0 HE0OX0IUMO:

- U3y4UTh paboUyI0 MIPOTrpaMMy, LU U 3a7a49H JUCITUTIINHBI,

- YETKO MPEJCTABIISTh ce0e, KaKue 3HaAHUs, YMEHUS U HABBIKU JIOJDKEH IPpUoOpecTH
CTYJICHT;

- IO3HAKOMHUTCS C BUJIaMH Y4eOHOM paboTHhI;

- U3YYUTH COJIep KaHKe Pa3/iesiOB JUCIUIIUHBI.

B xone neKIMOHHOrO 3aHATHS IMpenojiaBaTellb JOJKEH Ha3BaTh TeEMY,
yuyeOHbIE BONPOCHI, O3HAKOMUTHb CTYJEHTOB C TIEPEYHEM OCHOBHOW W
JOTIOJTHUTENIBHON JTUTEPATYPhI 110 TEME 3aHSATHUS.

Bo BcTynurenbHON 4acTH JEKUMH OOOCHOBATh MECTO M POJb HM3ydaeMoil
TEMbl B Y4€OHOW MUCIUILIMHE, PACKPBITH €€ NpakThueckoe 3HaueHue. Eciam
YUTAeTCs HE MepBasi JEKIHs, TO HEOOXOAUMO yBSI3aTh €€ TeMY C MpeAblayIel, He
HapyIIas JIOTUKU H3J0XKEHUsl yuyeOHOro marepuania. Jlekuuwoo cieayer HauMHATD,
TOJILKO YETKO 0003HAYMB €€ XapakTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€
X071 OyAyT pacCMOTPEHBI.

B ocCHOBHOW YacTu JIEKIIMU CJEAYyeT PacKpbIBaTh COJEpKaHHE Y4eOHBIX
BOIIPOCOB, AaKIEHTUPOBATh BHUMAHUE CTYIAEHTOB HA OCHOBHBIX KAaTETOPHSX,
ABJICHUSX U TpoIleccax, 0COOCHHOCTSAX MX MPOTEKaHMs. PacKpbhIBaTh CYIIHOCTH U
collep KaHHe PAa3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJAXOJ0B K OOBSICHEHHIO TE€X
WIM WHBIX SBIEHUW u mpoueccoB. Creayer apryMeHTHPOBAaHO OOOCHOBATH
COOCTBEHHYIO TO3UIIMI0O TIO CIIOPHBIM TEOPETHUECKUM BorpocaMm. [IpuBoauTh
MpuMephbl. 3aJaBaTh MO XOAY M3JIOKEHHUS JICKIMOHHOTO MaTepualia pUTOpUUECKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTHUBHU3ALUMHU
MBICIIUTENBHOMN €SI TEIbHOCTH CTYIEHTOB, MOBBIIIEHUIO UX BHUMAaHHS U MHTEpeca
K MaTepuany JeKIuu, ee coaepxkanuto. I[IpemnopaBarenb 0MKEH PYKOBOJIHUTH
paboToil  CTYZIEHTOB 1O KOHCIEKTUPOBAHWIO JIEKIIMOHHOTO  MaTepuaa,
MOAYEPKUBATh HEOOXOIUMOCTh OTPAXKEHUSI B KOHCIEKTaX OCHOBHBIX IOJOKEHUN
M3y4yaeMou TeMbl, 0C000 BbIJESAA KATETOPUMHBIN amnmapar.

B 3axmrounTtenbHON YacTH JEKIUA HEOOXOauMo chopmMymupoBaTh 00ImIue
BBIBOJIbI TI0O TEME, PACKPBIBAIOIIUE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nekiuu. O0BABUTH IJIaH OYEPEAHOTO CEMUHAPCKOTO WK J1a0OPATOPHOIO 3aHSTHS,
JaTh KpaTKHEe PEKOMEHAAIMU IO MOATrOTOBKE CTYJEHTOB K CEMHUHApy WU
naboparopHoil pabote. OnpenenuTb MECTO U BpPeMsi KOHCYJIbTAallUM CTYJIEHTaM,
MOKEJABIIUM BBICTYIIUTh HAa CEMHUHApe C JokjiagamMu U pedepaTaMu IO
aKTyaJbHBIM BOIIPOCaM OOCYK/1aeMOU TEMBI.
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Lenp mpakTUyecKuX M J1a0OPATOPHBIX 3aHATUM - OOECHEYUTh KOHTPOJIb
YCBOEHHSI YYEOHOro Matepuaia CTyJeHTaMH, paCIIMPEHUE U YriIyOJleHne 3HaHUi,
MOJIYYEHHBIX UMHU Ha JIEKUUAX U B XOJI€ CAMOCTOSTENbHOU paboThl. IloBbIIeHME
3 (PEKTUBHOCTH MPAKTHUECKUX 3aHSITHI JOCTUTAETCS IOCPEACTBOM CO3JaHUs
TBOPUECKOW OOCTAaHOBKHM, paclojiaralpomeid CTyIeHTOB K  BBICKa3bIBAaHUIO
COOCTBEHHBIX B3IJISJIOB U CYXACHUH MO OOCYXIAaeMbIM BOIPOCAM, KEJIAHUIO Yy
CTYJIEHTOB IOpabOTaTh Y JOCKHU MPU PEIICHUH 3a]ad.

[locne kaxmoro JIEKIHMOHHOIO, JaOOPaTOPHOTO W MPAKTUYECKOIO 3aHATHUS
cellaTh COOTBETCTBYIOIIYIO 3alMCh B KypHajaxX ydeTa MOCEIaeMOCTH 3aHSITHM
CTYJ€HTaMH, BBISICHUTb Y CTAapOCT Y4YE€OHBIX TpPyNI MPUYUHBI OTCYTCTBHUS
CTYI€HTOB Ha 3aHATUAX. [IpoBoaWTH TpynmoBble W  UHAUBUAYaJbHBIC
KOHCYJIbTAllMd CTYJEHTOB MO BOMPOCaM, BO3HUKAIOIIMM Y CTYJEHTOB B XOJ€ MX
NOJIFOTOBKM K TEKYILIEH M MPOMEKYTOUHOM aTTeCTallvy MO y4eOHOM JUCIUIUIMHE,
PEKOMEH/IOBaTh B MOMOIb Y4eOHbIE U APYrHe MaTepuaibl, a TAKKE CIPABOUYHYIO
IUTEPATypYy.

DK3aMeH WM 3a4eT MO AUCIUIUIMHE TPOBOAMUTCS B (OpME MUCBMEHHOTO
’K3aMeHa C TMOCJIENYIOIIe MHAMBUAYATbHON Oecelol CO CTyJIEHTOM Ha OCHOBE
BOMPOCOB, CHOPMYJIMPOBAHHBIX B 3aUYETHBIX WJIM DK3aMEHAIIMOHHBIX OuieTtax. B
OuJIeT BHOCUTCS JIBa TEOPETUYECKUX U OJUH MPAKTUUECKUI BOIPOC U3 PA3TUUHBIX
pa3zesoB MUCHUILIUHBL JIJ1s O0Jee MOJHOW MpOBEpKU 3HaHUM cTyaeHToB. OleHKa
BBICTABJISIETCSl IIpernoAaBaTesieM U 0O0bABIsAETCS Mociie oTBeTa. lIpenomaBaTtens
OPUHUMAKOIIUN  3a4€T WM DK3aMEH JIMYHO HeCeT OTBETCTBEHHOCTh 32
IIPABWIBHOCTD BBICTABJICHUS OLICHKU.
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UHKMHUPHHT B ABTOMOOMJIECTPOCHHH»

[Tpunoxxenue 1.
CTpyKTypa U coJep:kaHue TUCHUILUINHBI «CTPOUTEIbHA MeXaHUKA MAIIIUH 10 CNEeNUATbHOCTH
23.05.01 «Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CpeAcTBa» (YPOBEHb clieUAJINTETA), NPoPpuib: «KoMnbloTepHbIi

< Buabl yueOHoii padoTsl, DopMm
? = 2| BKIIOYas CAMOCTOSITEIbHYIO Buasbl camocrosiTe/ibHOMH padoThI bl
Paznen 2 % § padoTy CTY/IEHTOB, CTYIeHTOB aTrTecT
n/n S| =3 U TPYA0EMKOCTh B Yacax anuu
J | II/C | JIag | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p |9 | 3
IIsaThIi cemecTp
1.1 | Tema 1. Benenue 5 1-2 2 4
JlaboparopHnas pabota (3HaKOMCTBO C
1.2 | yauBepcaapbHOM IPOrpaMMoOi MeTo1a 5 1-2 4 2
KOHCYHBIX 2JIEMEHTOB)
MHOTOonpoJIeTHBIE CTATHYECKU
13 |Heompenennmbie Oanku. Metox cui 5 3.4 5 4
IUTSL PEIICHUS 3a0a49K
MHOTOMPOJeTHBIX 6anok (Tema 2)
1.4 | Jlabopatopusie paboTsl (Tema 2) 5 3-4 4 2
N3rub 6anok, Jexaniux Ha ynpyrom
15 | OcHOBaHMH. [TonsTHE O KpaecBOM 5 5.6 9 4
apdexre. UncmeHHbIE METOIbI
pacuera 6anok Ha OBM (Tema 2)
1.6 | Jlabopatopusie paboTsl (Tema 2) 5 5-6 4 2
Pacdet cTep:KHEBBIX CHCTEM METOIOM
17 | MepeMEIIeRHH. MeTo KOHEUHBIX 5 7.8 2 4
AJIEMEHTOB MIPUMEHUTEIHHO K
crepykHeBbIM cucteMam (Tewma 3).
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1.8 | Jlabopatopusie padotsl (Tema 3) 5 7-8 4 2
1.9 | banouHblii KOHEYHBIN JIEMEHT 5) 9-10 | 2 2 4
1.10 | Jlaboparopubie padotsl (Tema 3) 5 | 9-10 4 2
CexTopualibHbIE XapaKTEPUCTUKU
1.11 | nonepe4HbIX CEUEHUN TOHKOCTEHHBIX 5 | 11-12 | 2 2 4
CTEPKHEH.
1.12 | Jlaboparopubie padotsl (Tema 4). 5 | 11-12 4 2
113 Honepeqz{blﬁ M3rud TOHKOCTEHHBIX 5 | 13-14 | 2 5 4
CTEpIKHEH.
1.14 | Jlabopatopubie padoTsl (Tema 4). 5 | 13-14 4 2
CB000HOE KPYUEHHE TOHKOCTCHHBIX
1.15 | crepxHEN OTKPBITOTO MPOHIIS. 5 | 1516 | 2 2 4
JleTiaHaIuy monepeyHoro CeYeHUsI.
1.16 | Jlaboparopusie padotsl (Tema 4). 5 | 15-16 4 2
CrecHEeHHOE KpyYEeHHE TOHKOCTEHHBIX
CTEp)KHEH OTKPBITOTO TPOQHIIS.
OmnpeneneHrne HOPMAJIbHBIX U
117 | KacatenbHbIX HaTPSHKCHUN 5 | 17-18 | 2 5 4
CTECHEHHOTO KpydeHus. BerBon u
pemenue auddepeHInaIbHOTO
YpaBHEHHSI CTECHEHHOTO KPYYCHHUSI.
bumomeHT.
1.18 | JIabopatopusiec padotsl (Tema 4). 5 | 17-18 4 2
dopma aTTecTaluu
Bcero yacoB o fucuumnJinge 18| 18 36 72
B NISITOM ceMecTpe
IlecToii cemecTp
BapuannoHHbIe METOIbI MEXaHUKH
2.1 | xoHcTpykumid. [TpuHun MuaIMyMa 6 1-2 2 2 4 8
noteHnuansHoit sHepruu (Tema 5).
29 BapuannonHbsie METObI MEXaHUKH 5 3.4 5 5 4 8

KOHCTPYKHHﬁ. HpI/IHHI/IH BO3MOXHBIX
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nepemenienui. Meron Purna, meron
byonoga-I"anepkuna. (Tema 5)

2.3

OcecuMMeTpUYHbIE AETAIH.
Tosncrocrennbie nuauaapsl (Tema 6).

24

OcecuMMeTpUYHBIE I€TAIH.
TosicTrocTEeHHBIE COCTaBHBIE
eapsl (Tema 6).

7-8

2.5

OcecumMMeTpUYHBIE JeTand. beicTpo
spammatonuecs jgucku (Tema 6).

9-10

2.6

O6mast Teopust u3ruda MIacTUH.
['mnores3sl TEXHUYECKON TEOpUN
n3ruba miacTiH. BeIBo OCHOBHBIX
3aBUCHUMOCTEHN YpaBHEeHUE u3ruda

actuH. ['pannunsle yenosus (Tema
7).

11-12

2.7

KoHneunrie >neMeHTEl TOHKAX
mwiactuH (Tema 7).

13-14

2.8

Pacuet ocecummeTpraHO
Harpy>KE€HHBIX TUIACTUH U 000JI0YEK.

Kpyriisie v KOJIbIIEBbIE TUIACTHHBIL.
(Tema 8).

15-16

2.9

BeamomenTHas Teopusi 060109EK
BpameHus (Tema 8)

17

dopma aTTecTaluu

Bcero yacoB o jucuumnJinge
B LIECTOM ceMecTpe

18

18

36

72

CeabMoii cemectp

3.1

CBeneHus U3 reOMETPUH
MIPOCTPAHCTBEHHOW KPUBOMU.

1-2
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EcrectBennsiii TpexrpanHuk Opene.
KacarenbHast, HopMainp 1 OUHOPMAb.
KpuBuzna u kpyrtka. I'eomerpus
oBepxHOCTH. KpruBosmHelHbIe
koopauHatsl. llepBas kBagpaTuuHas
¢dbopma noBepxHocTu. [TlapameTpbl
Jlame. (Tema 9).

3.2

Jlaboparopusie pabotsl (Tema 9).

1-2

3.3

CaenieHus U3 reoMeTpuu
noBepxHOCTH. KpuBu3HBI
HOPMaJIbHOTO U HAKJIOHHOTO CEYEHUM.
Bropas kBagpartuunas ¢popma
oBepxHOCTH. Teopema MeHbe.
JInnnn xpuBu3HEL [ naBHBIE
KkpuBH3HBI oBepxHOCTH (Tema 9).

3-4

3.4

Jlabopatopubie pabotsl (Tema 9).

3.5

CBeneHus U3 reoMeTpumn
MMOBEPXHOCTHU. JleprBarmoOHHBIC
dhopmynsl Beitnraprena. Bekropsl
BpalleHus TpUeapa MOBEPXHOCTH TTPH
JBKEHHUH BJIOJIb KOOPIUHATHBIX
muauit ToxxaectBa Kopamu-I'aycca
(Tema 9).

5-6

3.6

JIaboparopusie pabotsl (Tema 9).

3.7

OcHoBBHI 00111e# TeOpHUH 000JIOYEK.
I'mnotessr Kupxrodda-Jlssa.
Jlebopmaruu ¥ U3MEHEHHSI KPUBU3HBI
CPEIMHHOM MOBEPXHOCTH 0OOJIOUKH.
BapuaHTBl KOHEUHBIX U MaJIBIX
negopmanuii, MaJbIx MepeMeIIeHuH.
YcnoBust coBMECTHOCTH edopmanuii
(Tema 10).

3.8

Jlaboparopusie pabotsl (Tema 10).

7-8
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3.9

Jledopmariuu 3KBUAUCTAHTHOM
nosepxHoctu. (Tema 10)

9-10

3.10

Jlaboparopusie pabotsl (Tema 10).

9-10

3.11

Hanpsoxennst B HOpMaTbHBIX
CeueHMsIX 000JI0uKu. BHyTpennue
CHJIBI 1 MOMEHTHI. Y paBHEHUS
paBHOBECHUS 3JIEMEHTa 000JIOUKH.
CooTHOIIEHUS YIPYTrOCTH. DHEPTUS
yrnpyroi aedopmary 0607104KH.
(Tema 10)

11-12

3.12

Jlaboparopusie pabotsl (Tema 10).

11-12

3.13

Bo3MoxxHOCTH TOCTPOEHUS
MpUOIMKEHHBIX Teopuil. YacTHbIE
cirydau oO1eit Teopun 000JI0UeK.
(Tema 10)

13-14

3.14

Jlaboparopusie pabotsr (Tema 10).

13-14

3.15

OcobenHocTu pacyera

MHOTOCJIOMHBIX IIJIACTUH U 000J0YEK.

(Tema 10).

15-16

3.16

Jlaboparopusie pabotsr (Tema 10).

15-16

3.17

Pacuert TpexcinolHbIX MIaCTUH.
[TonsiTre o pacyerax 000JOUEK B
reOMETPUUYECKU HEJTMHEIHOM
nocranoBke. (Tema 10).

17-18

3.18

Jlaboparopusie pabotsl (Tema 10).

17-18

dDopma aTTecTAUN

Bcero uacoB nmo aucuunJInge
B CeJIbMOM ceMecTpe

18

18

36

BocbMmoii cemectp

4.1

CraTuka iI0OCKUX U
MIPOCTPAHCTBEHHBIX KPUBOJMHENHBIX
crepxkHen JlonyieHus MexaHuku

1-4
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ruOKuX cTepkHel. BekTopHbie
YpaBHEHHSI paBHOBECHUS THOKHIX
crepxueit (Tema 11).

4.2

Jlaboparopubie pabotsl (Tema 11).

1-4

12

12

4.3

BapuaHTb!l neiiCTBHS BHEIIHEN
Harpy3Kku npu 1epopMupoOBaHUU
CTEPKHsI. Y pPaBHEHMs PABHOBECHS B
CBSI3aHHOM M J€KAPTOBOW CHCTEMAX
koopaunar. (Tema 11).

4.4

Jlaboparopubie paboTter (Tema 11).

12

12

4.5

Merto bl penieHus JIMHEHHBIX
YpaBHEHUN PaBHOBECHSI CTEPIKHEM.
(Tema 11).

9-12

4.6

Jlaboparopusie paboTsr (Tema 11).

9-12

12

12

4.7

[Inockne KpUBOJMHENWHBIE CTEP/KHU.
(Tema 11)

13-16

4.8

Jlaboparopusie pabotsl (Tema 11).

13-16

12

12

4.9

[IpocTpaHCTBEHHBIE KPUBOJIMHEWHBIE
crepxHu. Onpenenenne HC
UWIMHAPUYECKUX MPYKUH MPU
pou3BOJIbHBIX Harpy3kax. (Tema 11)

17-18

4.10

Jlaboparopusie pabotsr (Tema 11).

17-18

dopma aTTecTaluu

Bcero yacoB o gucuumnJinge
B BOCBMOM ceMecTpe

54

54

Bcero yacoB o gucHuILIMHE BO
BCeX ceMecTpax

36

54

144

234
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Ipunooicenue 2 k

5 . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUAPOCCUNUCKOU ®EJIEPALIMN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKHNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

CnennanbHOCTh
23.05.01. HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTMYECKHE CPeACTBA
[Tpoduib:
KoMmnbloTepHbIii MHKHHUPHHT B ABTOMO0OMJIECTPOCHUH
Dopma obyuenus: ounas

Kageopa: Junamuxa, npounocme mawiun u conpomueienue mamepuanos

@OH/1 OUEHOYHbBIX CPE/I[CTB

MO JUCHUILIUHE

« CTpOI/ITe.TIbHaH MeXaHMKa MalIuH>»

Cocrag: 1. ITacnopt ¢oHaa OLIeHOYHBIX CPEICTB

2. OnucaHue OLEeHOYHBIX CPE/ICTB:

CocTaBUTEID:

PycanoB O.A.

Mockea, 2024200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

CTpOI/ITeJIbHaﬂ MeEéXaHMKa MallIMH

dI'0OC BO 3

B mporiecce 0cBOSHUS JAaHHOHN JIUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CICAYIONTUE
o0enpogeccnoHanbHbIe U NPO(ecCHOHATIbHbIE KOMIIETEHIINH

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss |[@opma

NH- O®OPMYJINPOB- (popmMupoBaH (OLEHOYHO

JEKC |KA U ro
KOMIIETEHI[UIl CpeacTBa

CTeneHu ypoBHeil 0CBOeHUsI
KOMIIeTEeHIIMH
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OIIK-2

Criocoben pemartb
rpogeccroHaIbHBIC
3aa4un c
MCIIOJIb30BaHHEM
METOJI0B, CIIOCOOOB H
CpEICTB MOJIY4YEHHUS,
XpaHEHUs u
repepadoTKu
WH(pOpMAIUH;
MCII0JIb30BATh

WHPOPMAITMOHHBIE U
U(PPOBBIE TEXHOIOTUH
B  TpodeccHOoHaTEHON
eI TeNbHOCTH

BHATH:
TEOPETUUECKUE BOIIPOCHI pacueTa KOHCTPYKIIUU ¢
MCTIONb30BAaHUEM MOJIENEeN CTEpP KHEMH, TTaCTHH,
000I0YEK.

YyMeThb:

CaMOCTOSITEIHHO COCTABJISATh PACUCTHHIEC CXEMBI
KOHCTPYKTUBHBIX 3JICMECHTOB MAalllWH C
MCIIOJIb30BAHUEM MOJIENEN CTEPKHEM, MIIACTHH,
000JIOUEK;

IMPOBOANTD paCY€Thl KOHCTPYKTHUBHBIX 3JICMCHTOB
MAaIlKH C UCIIOIb30BAHUEM MOJIEIEH CTEPHKHEM,
[JIACTHH, 000JIOUEK.

BJIA/IETh:

METOdaMU CTpOHTeHBHOﬁ MEXaHUKHN
MPUMEHUTEIIBHO K 3JICMCHTaAM
MAIIMHOCTPOUTEIIbHBIX KOHCTPYKIIHH ..

CamocTosi-
TEeJIbHAS
pabora,
MEKITUH,
MpaKkTu4ec-
KHC 3aHATHA,
mabopaTtop-
HbIe pabOTHI

YO, II

ba30BbIil ypOBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX JIeMEHMO8.

Bocnpon3BoICTBO MOJYYEHHBIX

3HAHUI B XOJI€ TEKYIETO KOHTPOJIS.
IloBbIlIEHHBI YPOBEHB:

- CIIOCOOCH CamMoCmosamenbHo

npedcmaesisims omoeibHbvle
KOHCMPYKMUBHbLE dNIeMEHMbl MAUUH (8
uacmHoCmu - pam, Ky30808, demalell
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM MeMood
KOHEUHBIX IIEeMEHMOB;

- CIIOCOOCH CaMOCmOsImenbHO UCHOIb308aNb
cospemenHoe npozpammuoe obecneuenue Os
AHAIU3A  HANPSDICEHHO  0ehOPMUPOBAHHO20
cOCMOosIHUSL U NPOYHOCMU Oemanel U Y3108
mawun.

MPAKTUYECKOE MPUMEHEHHE TOJYYEHHBIX
3HAHUM B Mpolecce IMOJArOTOBKU K
CEeMUHapaM, K BBICTYIUIEHUIO C JIOKIaJI0M
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OIIK-5

Crioco0eH TPUMEHSTh
WHCTPYMEHTapuil
(hopmanuzanyu
WHKEHEPHBIX, HAYYHO-
TEXHHUYECKHX  3alad,
HCTIONB30BaTh
MPHUKIIAJIHOE
MpOrpaMMHOe
obecrieueHue
pacuere,
MOJIETTP OBAaHHU "
MPOEKTUPOBAHHUH
TEXHUYECKHX OOBEKTOB
151 TEXHOJIOTUYECKUX
[TPOIIECCOB.

npu

3HATH:

BBIYUCIUTEIBHBIC AITOPUTMBI, IPUMEHSIEMbIC B
COBPEMEHHOM MTPOrpaMMHOM 00€CIeUeHHUHN ISt
[peIIeHuUs TPUKIIAAHBIX 3a]]a4 aHAIN3a HAPSYKEHHO
IneopMUPOBAaHHOTO COCTOSIHUS KOHCTPYKIIHHA
TPaHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX
TEXHOJIOTMYECKOr0 000pYIOBAHUS .

'YMeThb:

MCIIOJIH30BAaTh COBPEMEHHOE MPOrPaMMHOE
obecrievueHue Uil pacueTHOTO aHAIIN3a
HanpsHDKEHHO J1e(OpMUPOBAHHOTO COCTOSTHHUSI
merasnei U y3JI0B TPaHCIOPTHO-TEXHOIOTHYECKHIX
CPEICTB M UX TEXHOJIOTUYECKOT0 000PyIOBAHHUS .
BJIaJeTh:

HaBBIKAMH HCIIOIb30BAHUS OJJHON M3 COBPEMEHHBIX
BBIYHCIUTEIHHBIX IPOTPAMM, PEasN3yIOIIeld METO/
KOHEUHBIX AJIEMEHTOB, JJIsl pacyeTa HalpsKEeHHO
ImeOpMHPOBAaHHOTO COCTOSHUS JI€TAIEH U Y3JTI0B
TPAaHCTIOPTHO-TEXHOJIOTUYECKHUX CPEACTB U UX
TEXHOJIOIMYECKOr0 000pYIOBAHUS .

CamocTos-
TCJIbHAasA
pabora,
IICKIIMH,
[paKTHYEC-
KUE 3aHATUS,
1abopPaTOPHBI
e paboThI

YO,II

ba30BbIil ypOBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX JIeMEHMO8.

Bocnpoun3BoICTBO NOJYyYEHHBIX

3HAHUI B XOJI€ TEKYIETO KOHTPOJIS.
IloBbIlIEHHBI YPOBEHB:

- CIIOCOOCH CamMoCmosamenbHo

npedcmaesisims omoeibHbvle
KOHCMPYKMUBHbLE dNIeMEHMbl MAUUH (8
uacmHoCmu - pam, Ky30808, demalell
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX IIEeMEHMOB;

- CIIOCOOCH CaMOCmOsImenbHO UCHOIb308aNb
cospemenHoe npozpammuoe obecneuenue Os
AHAIU3A  HANPSDICEHHO  0ehOPMUPOBAHHO20
cOCMOosIHUSL U NPOYHOCMU Oemanel U Y3108
mawun.

MPAKTUYECKOE MPUMEHEHHE TOJYYEHHBIX
3HAHUM B MpoOIECcCe IMOJAMOTOBKH K

CEMHHapaM, K BBICTYIIICHHUIO C IOKJIaaA0M
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Hepeltenb OUECHOUYHbIX cpedcme no ()ucuunﬂune

«Cmpoumeﬂbmm MEXAHUKA MALUUH>

Tpunoosicenue 3
K pabouetl npocpamme

No
OoC

HaunmenoBauue
OIIEHOYHOTO
CpeACTBA

KpaTkas xapakrepucTrka OLEHOYHOTO
cpeacTBa

IIpencraBienue
OLICHOYHOIO CPEJCTBA B
DOC

[Ipoexr

(D)

KoHeuHbIll  IPOLYKT, IOJy4aeMbId B
[pe3ysibTaTe IJIAHUPOBAHUS W BBINOJIHEHUS
KOMIUIEKCa yueOHBIX u
HCCIeA0BaTeNbCKUX 3amanuil. Ilo3Bomser
OLICHUTh YMEHUS oOyyarouuxcs
CaMOCTOSITEIBHO ~ KOHCTPYHpPOBaThb  CBOU
BHAHMSI B IPOIECCE PELIECHUS MPAKTUYECKUX
3aja4 U mpoOseM, OpUEHTHUPOBATHCS B
MH(OPMAIIMOHHOM

MPOCTPaHCTBE u YpOBEHb
c(OpMUPOBAaHHOCTH aHAJIMTUYECKHUX,
MCCIIEIOBATEIbCKUX  HAaBBIKOB,  HAaBBIKOB
MPaKTUYECKOTO U TBOPUYECKOTO
MBbIIIIJIEHUsI.  MOXXeT  BBINOJHATBCS B
VHIVMBUAYAIBHOM TIOPSAKE WM TPYNION
00yJaronuxcs.

Tembl rpynnoBbIX U/ WU
WHJVBHTyAJIBHBIX
IIPOEKTOB

12

VYcrHblil onpoc
cobecenoBanue,
(YO)

CpencTBO KOHTPOJIA, OPraHW30BaHHOE Kak
crenuanbHag — Oecema  MeJaroruyeckoro
paboTHMKAa C OOydJalmuMcs Ha TEMBb,
CBSI3AHHBIE C HW3Yy4aeMOW JUCHMIUIMHON, U
[pacCYMTaHHOE Ha BBIICHEHHE 00beMa 3HAHUI
00ydJaromierocs Mo onpeaeIecHHOMY pasneny,

Teme, mpooyieMe U T.11.

Bomnpocsl 1o
TeMam/paszeinam
JUCHUILINHBI
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®daxynsrer TPAHCIIOPTHBIN, kadenpa «JIMHAMIKA, IPOYHOCTH MALITHH H
CONPOTUBIICHUE MAaTEPUATIOB»

JMucuunnuna - CTpouTe/ibHAs MeXaHMKA MAIIUH

CneunanbHocTs 23.05.01. HazemHbie TpaHCHOPTHO-TEXHOJIOTUYECKHUE CPEACTBA
(YpoBEHb CIELIUAIUTETA)

Bonpocsl 1J151 KOHTPOJIsA 3HAHUH M0 AucuuIuInHe «CTPpoUuTEeIbHASI MEXaHUKA
MAaIITHH»
1. Ocobennoctu 3a1ay o0ecreyeHus: MPOYHOCTH KOHCTPYKIIMHM aBTOMOOWIIEH 1
TPAKTOPOB.

2. JlehopMHupOBaHHOE COCTOSTHUE Tena. BeiparkeHne KOMIIOHEHT e opMaIiiii

4yepe3 MPOU3BOIHBIC OT NMEPEMEIICHHH

[Tnockoe HaMpsHKEHHOE | IIOCKOE J1e(OPMUPOBAHHOE COCTOSTHHSI.

4. COOTHOIICHHSI YIIPYTOCTH U30TPOITHOTO MaTepHasia MPH MIOCKOM

HANPSDKEHHOM cocTosTHHH. Moayns ynpyroctu. Koaddunment [Tyaccona.

Monyis caBura.

COOTHOIICHUS YIIPYTOCTH IS INIOCKOTO A(OPMHUPOBAHHOTO COCTOSHUS.

MHOTONPOJIECTHBIC MHOT'OOIIOPHBIE CTATHYECKU HEOMPECITMMbBIC OaJIKH.

YpaBHEHHUE TPEX MOMEHTOB JIJI1 MHOTOITPOJICTHBIX MHOTOOTIOPHBIX OaJIOK.

BriBoj ypaBHEHUI n3ruba Oajku Ha YIPyroM OCHOBaHUHU.

. Kpaesoit ad ekt npu n3rude 6ajiku Ha yIpyrom OCHOBAHUHU.

10 Kpaessie ycnoBus B 3aaue u3ruda 6aJiku Ha ympyroM OCHOBaHUHU

11.MeTox cui U METOI IEPEMEILICHUM.

12.OcHOBHBIE MOJIOKEHUS METO/Ia IEPEMEIIICHIH Ha MPUMEpe pacueTa
CTEP)KHEBBIX CHUCTEM.

13.Matpuiipl KECTKOCTH M MOJIATIUBOCTH.

14.JlokanbHbIe U TJI00aIBHBIE KOOpAHATEL. DOopMyITEI TpeoOpa3zoBaHMs
BEKTOPOB U MATPHII.

15.Pacuer cTep>KHEBBIX CUCTEM METOAOM IEPEeMEIICHUI.

16.Marpuiia >keCTKOCTH CTEP)KHEBOT'O KOHEYHOTO AJIEMEHTA.

17.Matpuiia >k€CTKOCTH OaKu

18.0OcHoBnbIe nonoxkeHus MKD B hopme MeTo1a IepeMeIieHHM.

19.Pacder mpocTpaHCTBEHHBIX CTEPIKHEBBIX CHCTEM METOJA0M KOHEYHBIX
3JICMEHTOB.

20.OCHOBHBIC TTOHATHS METOJ1a KOHCYHBIX JICMEHTOB.

21.0OmnpeneneHns: KOHCUHBIN 3JIEMEHT, CTEIICHH CBOOOIBI KOHEYHOTO JJIEMEHTA,
y3JIbI KOHEYHOTO AJIeMeHTa, (PYHKIIUN (POPMBI KOHSYHBIX 3JIEMECHTOB.

22.OCHOBHBIC THITBI KOHEYHBIX YJIEMCHTOB.

23.CrernieHn cBOOOIbI KOHEYHOTO AJICMEHTA.

24 . Oyakmn GOpMbI KOHEUHBIX AJIEMEHTOB.

25.CnoiicTBa GyHKIIUN HOPMBI.

26.TIpssmoit meTox moaydeHus: cootHomennit MKD. Ctep)kHEeBOW KOHSYHBIH
AJICMEHT.

w

©®~N® o
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2. ®opMHpOBaHUE TII00ATBHON MaTPUIIbI KECTKOCTU KOHCTPYKIIMU U3 MAaTPHI]
KECTKOCTH OTIEJbHBIX 3JIEMEHTOB (Ha IPUMEpPE CTEPKHEBOM 3a7auH).

28.IIpuHIIMTT MUHUMYMa TIOTCHIIMAJIEHON YHEPTHH, KaK BO3MOYKHAsI OCHOBA
MKD.

29.OCHOBHbIE COOTHOILIEHUS METO/a KOHEUYHBIX 3JIEMEHTOB HA OCHOBE
NPUHIIMITA MUHAMYMa TTOTEHITUATBLHOW SHEPTHH.

30.banouHblii KOHEUYHBIN JIeMEHT. [ unoTe3sl 1epopMupoBanus 6AIOK.

31. ®ynkuuu Gopmbl 0aJTOYHOTO KOHEYHOTO 3JIeMEHTa (TTOJTMHOMBI DPMHUTA).

32.13rub 6pyca 60Jb1I0M KPUBU3HBI.

33.2. Pacnipenenenrie HapsiKEHUN B MOMEPEYHOM CeUEHUU Opyca OOJbIIOiMN
KPUYHM3HBI TIPYA YUCTOM H3THOE.

34.1'unore3sl U OMYIICHUS TEOPUH TOHKOCTEHHBIX cTepkHel B.3.Bmacoga.

35.0cobenHocTH nedopMalii TOHKOCTECHHBIX CTEPKHEH.

36.0mnpeneneHre CeKTOPUATbHBIX XapaKTePUCTUK poduse.

37.CB00OHOE KPYUCHHE TOHKOCTEHHBIX CTEPIKHEN OTKPBITOTO MOTMEPEYHOTO
npoduisi. CTeCHEHHOE KPYUYeHHE TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO
nonepedHoro npoduis. bumomenr.

38.Jlerutanarus MonepevyHOro CeYeHus Mpu CBOOOTHOM KPYUYEHUHU CTEPKHEH
OTKPBITOT'O TIOTIEPEYHOTO TPOPUIIS.

39.0npeneneHune MoJIOKEHUS IIEHTPa KpyUueHust (M3ruoda).

40. OnpeneneHne HOPMAJIbHBIX U KacaTeIbHBIX HAMPSKEHUH CTECHEHHOTO
KpyUYCHHUS.

41. BeiBo1 U penienne nudpepeHnanTbHOr0 YpaBHEHUS] CTECHEHHOTO KPyUeHUs
TOHKOCTEHHOT'O CTEPXKHSI.

42. Tlonepevnblid U3rud TOHKOCTEHHBIX CTEPIKHEH

43.MHOTOIPOJICTHBIE CTATHYECCKU HEOTIPEISTUMBIE OaTKH.

44 Meton cwit IJis pelieHus 3aa9i MHOTOIPOJICTHBIX OaJIOK.

45.banku Ha ynpyroM OCHOBaHUH.

46.Bp1BOJT ypaBHEHUM H3ruda OajKy Ha yIPyroM OCHOBAaHHH.

47.KpaeBbie yCIIOBUS U YCIOBUS CTHIKOBKH Y4aCTKOB M3TH0a COCTaBHOW OalIKH
Ha YIIPyrOM OCHOBaHMUH.

48.M3rub 6anok Ha yIpyroM OCHOBAaHHUH MOCTOSTHHOM KECTKOCTH.

49.TlocTpoeHrne YacCTHBIX DPEIICHUN ypaBHEHUN Tporuda Oajok Ha YHIpyrom
ocHOBaHMU. MeToa pacyeTa "MIMHHBIX" 0alOK Ha YIIPYrOM OCHOBAaHHH.

50.TTonsitue o xpaeBoM 3pdexte n3runda 6agok Ha YIIPYroM OCHOBAHUU.

51.Pacyer 6ayok mepeMeHHOM KECTKOCTH Ha YIIPYTOM OCHOBAaHHH.

52.Meton nepeMeneHnii sl pacueTa CTEP>KHEBBIX CHCTEM.

53.0OCHOBHBIE HJIeW METO/a MEPEMENICHU Ha TPUMEpPEe pacueTa CTePKHEBBIX
cUCTEM, padOTaIOIIUX HA PACTSKEHHUE-CHKATHE.

54.Matpulibl )KE€CTKOCTH U TTOJATINBOCTH CTEPKHS.

55.JIokanbHbIe U r100aIbHBIE KOOPAUHATHI CTEPHKHS.

56.Dopmynsl IpeoOpa3zoBaHrs BEKTOPOB W MATPHIl TIPH pacdeTe CTeP>KHEBOU
CHUCTEMbI METOJIOM MEPEMEILCHUM.

57.PacyeT mI0CKUX paM METOJ0M MepPEeMEIICHUH.
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58.Marpuna XecTKOCTU CTEpXHS MPU COBMECTHOM yueTe edopmanuii uaruoda
U PacTSXKEHUS.

59.Martpuiia JKECTKOCTH UM BEKTOP Y3JIOBBIX CHJI MPOCTPAHCTBEHHOTO
CTEP>KHEBOI'O JIEMEHTA.

60.OcHoBHbIe nonoxenuss MKD B popme MeTona nepeMenieHui.

61.PacyeTr mnpoOCTPaHCTBEHHBIX CTEPHKHEBBIX CHCTEM METOJIOM KOHEUHBIX
a1eMeHTOB Ha DOBM.

62.banouyHbIii KOHEUHBIN JIEMEHT.

63.OCHOBHBIE THUIOTE3bl U JIOMYIICHUS TEOPUM TOHKOCTEHHBIX CTEpIKHEH
Biacosa- YmaHckoro.

64.0OcobenHoctH neGopMaliiu TOHKOCTEHHBIX CTEPIKHEH.

65.CB000/1HOE KPYyUE€HHE TOHKOCTEHHBIX CTEP>KHEN OTKPHITOTO MPOUIISL.

66.CTecHeHHOE KPYyUEHHE TOHKOCTEHHBIX CTEPIKHEH OTKPBITOTO MPOdUIIS.

67.0npeneneHre CEKTOPUATBHBIX XapaKTEPUCTUK MPODUIICH.

68. /leriananu nonepevyHoro ceyeHus. bBuMomeHr.

69.Omnpenenenre MOJ0KEHUS IEHTPa KpyueHust (M3ruoda).

70.0OmnpenenieHre HOPMaJIbHBIX M KacaTeIbHBIX HAMNPSIKCHUH CTECHEHHOTO
KpYUYCHHUS.

71.BoiBog u pemenue audPepeHIHATBHOIO  ypaBHEHHS] CTECHEHHOTO
KPyUYCHHUSI.

72.Tlonepeunblit U3TUO TOHKOCTEHHBIX CTEPKHEH.

73.Bapuanuonnas GpopmynupoBKa MeTo/1a epeMenieHui.

74.2ueprus nedpopmaruu. [lorenman BuemHux cui. [loTeHnuanbHas sHeprus
cuctemsl. [IpuHIIMTT MUHUMYyMa OTEHIIUAIBHON SHEPTUU.

75.1TpyHIIUTT BOBMOXHBIX IEPEMEIICHU.

76.Bapuanmonnsie npuHIunbl Kactunnano n Xenunrepa-PeliccHepa.

77.Meton Putna.

78.Meton byonoBa-I"anepkuna.

79.CooTHOIIIEHUsI METOAa KOHEYHBIX 3JIEMEHTOB Ha OCHOBE BapUAIMOHHOTO
MOJIX0/1A.

80.OcecummeTpuuHasi aedopmarysl KOJBLEBBIX naeTanel. Pacder komer Ha
MPOYHOCTh U KECTKOCTb.

81.0OcecuMMeTpUYHO HArpy>KEHHBIE TOJICTOCTEHHBIC IMJIMHJIPHI - 3a1a4a Jlame.
BrIBOZ OCHOBHBIX COOTHOLIECHHM.

82.Hanpsixkenus u pedopmaiid B TOJICTOCTCHHOM IMFJIMHJAPE TPH JICHCTBUU
BHYTPEHHETO M HAPY>KHOTO JIABJICHUSI.

83.Hampsokenns u gedopmariii B TOJICTOCTEHHOM COCTaBHOM  IIHUIMHIPE.
®opmynsl ['agonuHa.

84.PacyeT AUCKOB TOCTOSIHHOW TOJIIMHBI B aHAMUTHYecKOH (opme. Jlucku
PABHOI'O COMPOTHUBIICHHUS.

85.1Tocagounbie HampsHKEHUS B JHUCKaX, OMPEACICHHE OCBOOOXKIAIONIETO U
pa3pyliaroilero 4rcia 000pOTOB BPAIIAIOIIUXCS JUCKOB.

86.KoneuHsbIi1 371eMEHT, UCTIOJIB3yEeMbIH MTPH pacueTe TUTACTHH.

87.0cecuMMETpUYHO HATPYKEHHBIE IIIMHIPUICCKUE 000IOUKH.
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88.0cecuMMeETpUYHBII M3rM0 KPYIJIBIX M KOJBUEBBIX IUIACTUH. OCHOBHBIE
TUIOTE3bl U JOMYIIEHUs. BBIBOJ OCHOBHBIX COOTHOIICHHUIA.

89.UurterpupoBanue auddepeHunaIbHoro ypaBHEHUsS UW3ruba KpyIriblX U
KOJIBLIEBBIX IJIACTHUH.

90.'paHuyHBIE YCIOBHS M YCIOBHS CTBIKOBKHM IPHU pacyeTe M3ruda Kpyribix U
KOJIbLIEBBIX JIACTHH.

91.Pacuer Ha NPOYHOCTD U KECTKOCTh U3rMOA KPYTJIbIX U KOJIbLIEBBIX TUIACTHH.

92.Kpyribie mIacTUHbI CTYNEHYaTOW TOJIIUHBI, TOJKPEIJIEHHbIE KOJbLEBBIMU
pebpamu.

93.Pacuer oOomnouyexk BpamieHuss Mo Oe3MOMEHTHOW Teopur. OCHOBHbBIE
TUNOTE3bl U AOMylIeHus . ['eoMeTpusi CpeIMHHON OBEPXHOCTH.

94.YcnoBus cyuiecTBOBaHUs O€3MOMEHTHOTO COCTOSIHUSI 000JI0UEK BpAILEHUS.
BriBOA paspemaromux ypaBHEHUM.

95.Pacuer 06e3MOMEHTHBIX O00OJOYEK HArpy>K€HHbIX paBHOMEPHBIM U
TUAPOCTATUYECKUM JaBICHUEM.

96.MomeHTHasi TeopHusi OCECMMMETPUYHBIX [MJIMHIPUYECKUX OOO0JIOYEK.
BbIBOZ OCHOBHBIX YpaBHEHU.

97.UnrterpupoBanue auddepeHnnanbHblX YpaBHEHUH OCECUMMETPUYHOTO
n3ruda MWINHIPUYECKUX 000JI0YEeK.

98.'paHnuunbie  yCIOBHS  THpPU  pacyeTe  OCECUMMETPUYHOIro  u3ruba
WINHAPUYIECKUX 000I0YEK.

99.0cobenHoctn pacuera "MIMHHBIX" IMUIMHIpUYECKUX obOojodek. Kpaesoit

adexr.

100. ['eomeTpus IpOCTPAHCTBEHHOM KPUBOW. ECTECTBEHHBIN TPEXTPaHHUK
Opene. KacatenbHas, HopMmanb u OuHOpMaibs. KpuBu3Ha U KpyTKa.
101. I'eomerpust moBepxHocTu. KpuBosmHelHble KoopauHathl. IlepBas

kBaaparndHas ¢opma mnoBepxHoctH. [lapamerpsr Jlame. KpuBuzubl
HOPMAJIBHOTO ¥ HAKJIOHHOT'O CEUYEHHI.

102. Bropas kBampatuunas popma nmoBepxHoctu. Teopema MeHbe.

108. JlvHUM KPUBHU3HBI MOBEPXHOCTHU. ['J1aBHBIE KPUBU3HBI MMOBEPXHOCTH.
Cpennsisi ¥ rayccoBa KpUBU3HA MIOBEPXHOCTH.

104. HepuBarrionnsie hopmynsl BeitHraptena.

105. BexTopbl BpalmeHusi Tpueapa MOBEPXHOCTH TPU JABHKCHHH BIIOTH
KOOPJIMHATHBIX JIMHUM.

106. Toxnaecta Konmaru-I"aycca.

107. I'unoresst Kupxrodda-Jlsa B Teopuu miactu u 00607104€EK.

108. Hedbopmanmyi ¥ W3MEHEHUS KPUBH3HBI CPEJUHHOW MOBEPXHOCTH

obomoukn (oOmiasi Teopuss 000y04eK). BapumaHThI KOHEUHBIX W MaJbIX
nedopManuii, MabIX TIEPEMEIICHU.

109. Hedbopmanuu 3KBUIUCTAHTHOM TOBEPXHOCTH 000704YkH (0Ommas
TeopHsi 000JI0UEK).

110. Hamnpsi>xenHoe coctosinre 0005104kH (0011ast Teopus 000JI0YEK).

111. BuyTtpenHue cuibl M MOMEHTBI B 000704Yke (00miass Tteopus
000J1049€K).
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112. VYpaBHEeHUs! paBHOBECUS AIEMEHTA 00OJIOUKH.

113. CooTHOLIEHUS yIPYTOCTU B TEOPUU 000JIOUEK.

114. [loHsiTHE O BapHALlMOHHOM BBIBOJIE€ YPaBHEHUU paBHOBECUS B OOLIEH
TEOPUH 000TOUEK.

115. ['panuyHbIe ycinoBUs B 001Iei TEOPUU 000T0YEK.

116. AHanu3 CTpYKTYphl YpaBHEHUN TEOPUU TOHKUX 000JIOUEK.

117. Teopuu pacyera MHOTOCIOWHBIX IUTACTUH U 00O0JIOUEK. Y4YeT
nedopmaluii monepevyHoro casura. Pacuer TpexcioiHbIX MIACTHH.

118. [lonsiTue o pacyerax o00O0JOYEK B TEOMETPUYECKA HEITUHEHHOMN
[IOCTAHOBKE.

119. EctecTBeHHO 3aKpydeHHBbIE CTepkHHM. IlIOCkMe  KpHUBOJIMHEHHBIE
crepxkHU. OCHOBHBIE THUIIOTE3bl W JOMYIICHUS B MOJENSIX €CTECTBEHHO
3aKPYYEHHBIX CTEPKHEM.

120. VYpaBHeHUs paBHOBECHS IJIOCKUX U MPOCTPAHCTBEHHBIX KPUBOIMHEWHBIX
CTEpP)KHEN.

121. Tlpuknaguaele  3aa4¥  MEXaHMKH  KPUBOJHHEWHBIX  CTEPIKHEH.
Onpenenenne HJC twiIMHAPUYECKUX TIPYKUH TMPU  MPOU3BOJBHBIX
Harpy3kax.

122. [TonsiTHE O HEMMHENHBIX 3a/1a4aX CTATUKH KPUBOJIMHEUHBIX CTEPKHEN
Y METOJIaX UX PEIICHHUS.
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MHUHUCTEPCTBO HAYKH U BBICILET'O OBPA3OBAHUS POCCUNCKOM OEJIEPALIIN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILIETO OBPABOBAHUS
«MOCKOBCKHNU TOJIMTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKUH ITOJIUTEX)

Kadenpa: Jlunamuka, mpoYHOCTh MAIIIMH U CONPOTUBIIEHUE MaTEPHUAIIOB

IIpumepHbIe TeMbI KYPCOBBIX IIPOEKTOB

MO JUCHUTIJIMHE
((CTpOI/ITeJII)HaH MEXaHUKAa MallIUH»

CrenuaaprHOCTE.
23.05.01. HazeMHbI€ TPaHCIIOPTHO-TEXHOJIOTUYECKUE CPEJICTBA
KBanmudukanus (cTeneHs) BoIMYCKHUKA:
CHEIUATHCT
dopma o0ydeHusI: OUHas
1. Aranu3z aedOopMUPOBAHUS  KPIII-CHCTEMBI  AJIEKTPONOe3a TpHu
aBapUITHOM CTOJIKHOBEHUU C MPETSITCTBUEM.
2. UccnepoBanus HaANPSHKEHHOTO COCTOSIHHSI MOJINAMHUTHBIX
CenapaTopoB POJUKOBBIX MOIITUITHUKOB.
3. OreHKa KayecTB MAcCCHUBHOM 0€30MacCHOCTH JIETKOBOI'O aBTOMOOWIIS
P CTOJIKHOBEHUU C TIPETISITCTBUEM.
4, Pa3paboTka METOAMKH palMOHAIBHOTO BbIOOpAa KOHCTPYKIIUU
CBapHBIX COCIWHEHUN KPOHIITEHHOB ¢ OajgkaMu paM MOOWMIIBHBIX

MallluH.

5.011eHKa CBOMCTB MACCUBHOM 0€30MaCHOCTH 3aIUTHBIX KApKACOB KaOWH
IPY30BbIX aBTOMOOMIIEH
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSIPOCCUMCKOM OEJEPALIIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHHNE
BBICIIET'O OBPA3SOBAHUS

«MOCKOBCKHH HO.JIPITEXHI(I"IECKHFI YHUBEPCUTET»
(MOCKOBCKH MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U CONPOTHBICHHUE
MaTepHAIIOBY

JuctumumHa - CTpouTenbHast MeXaHHKa MaITHH

Cneunanbaocts 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

Kypc 3, cemectp 5

3AUYETHBINA BIIET Ne 1
1. OcobenHocTu 3a1a4 0OecrneueHrs MPOYHOCTH KOHCTPYKIIMM aBTOMOOMIIEH U
TPAKTOPOB.
2. lehopmupoBanHoe cocTosiHUE Tena. BeipaxkeHne KOMIMOHEHT AepopManuii
yepes MPOU3BOAHbBIE OT EPEMEILEHUI.

3. 3agaua.
YTBepxkaeHO Ha 3aceaHnnu Kadeaphl «_ » 20__ r., IIporokom Ne
3aB. kadeapoi /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSPOCCUMCKON ®EIEPALIMI
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXKJIEHHWE
BBICIIETI'O OBPA3SOBAHMSA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/{nHaMHKa, IPOYHOCTh MAIIHH M COLPOTUBICHUC
MaTepHUaIoB»

Jucuunnuna - CTpouTenbHas MEXaHUKa MaIIiH

CnenuanbHocTh -23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 3, cemectp 5

3AUETHBIN BUJIET Ne 2
1. MHoOronpoJyieTHbIE MHOT'OOIIOPHBIE CTATUYECKHU HEONPEIECTUMBIE OaIKU.
2. IlpuHIIMNT MUHUMYMa OTEHIIMAJIbHON SHEPIUH, Kak BO3MOKHast ocHoBa MKD.
3. 3angava.

VYTBep:K/IeHO Ha 3acejaHuu Kadeapsl « _ » 20__ r., IIpotokon Ne

3aB. xadeapoit /A.A. CxBOpIIOB/
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