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1 Heau 1 3a1a4i TUCHUIIIHHBI

1.1 leanb AUCUMIIAHBI

[enpto n3yyeHuss AUCHUIUIMHBL « CTpOUTENbHAS MEXAHUKA) SBIIACTCA:

— (popMupoBaHHUE 3HAHHMI O COBPEMEHHBIX METOJAX MHKEHEPHOI'O MCCIIEIOBAHUS
KOHCTPYKIUH 3/1aHHI, COOPYKEHUN U APYrUX OOBEKTOB B BEPOSATHOCTHOW MOCTAHOBKE,
YUCJICHHBIX AJITOPUTMAx JJis aHajdu3a HapsHKeHHO-Ie(OPMUPOBAHHOIO COCTOSIHUS U
IIPOYHOCTH METOAAMHU CTPOMTEIBHOM MEXAHUKH C YYETOM CTaTUCTHYECKOTO
pacceuMBaHus BIUAIOMUX (PAKTOPOB, OCBOCHHE BO3MOXKHOCTEH YHHBEpPCAIHHOTO
IPOrpaMMHOr0 00ECIIEYEHHs] METO/la KOHEUHBIX 3JIEMEHTOB, OPUEHTHPOBAHHBIX Ha
peLIeHre CTOXaCTUYECKUX 3a1a4;

- (hopMupoBaHHME 3HAHUNA O METO/ax OOeCleueHUs] HaJEeKHOCTU CTPOUTENbHBIX
KOHCTPYKUUH MU JAPYrux OOBEKTOB, pa3pabOTKU U OCYIIECTBICHHUS MEPOIPHUATHI MO
IOBBIICHUIO HAJEKHOCTH IIPU IPOECKTUPOBAHMM, DKCILIyaTallud, KalUTaJIbHOM
PEMOHTE 37JaHH, COOPYKEHUI U IPYTUX OOBEKTOB.

- IOATOTOBKA CTYJEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAIH(PUKALMOHHON
XapakTepucTUKON crnenuanucrta 1o HanpasaeHuro  08.05.01. «CrpourtenscTBo
YHUKAJIBHBIX 3JaHUN U COOPYKEHUIN».

1.2 3agauu TUCHUTIIHHBI

3amavamu qucuuIuiiHa « CTpouTENbHAs MEXAHUKA» SIBISIOTCSA:

- O3HAKOMJICHME CTYAECHTOB C METOJAMM M IOAXOJAMH K aHAJIN3Y HAIPSHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS M MPOYHOCTU KOHCTPYKIMM 31aHUM, COOpY>KEHUH U
JIpPYruX OOBEKTOB B BEpPOSTHOCTHOM ITOCTAHOBKE, O3HAKOMJIEHHUE CTYJIEHTOB C
COBPEMEHHBIM  IPOrpaMMHBIM  OOecrnedeHueM  JJid  pacyera  HalpsyKEHHO-
ne(OpPMUPOBAHHOTO  COCTOSIHUSL ~ CTPOMTENIbHBIX  KOHCTPYKIMHA W  MAaIllUH B
BEPOATHOCTHOM IIOCTaHOBKE.

- M3yuyeHHEe OOIIMX BOMPOCOB HAJAECKHOCTU CTPOUTEIBHBIX KOHCTPYKUUUA U
JIPYTUX OOBEKTOB, METOJOB OLICHKM IIOKa3aTeled HaleXHOCTH, M3YYEHHE METOJOB
IIOBBIICHUS HAJEKHOCTH 3JaHUM, COOPYKECHUHW U MAIIUH IPU IPOCKTUPOBAHUH,
DKCIUTyaTally, KalIUTAIbHOM PEMOHTE.

- 3HAKOMCTBO C OCHOBAaMM DPacyeTHOI'O MOJEIMPOBAHUs KOHCTPYKLMHN 31aHUMH,
COOPY)KEHHUI W JpPYyTUX OOBEKTOB C MCHOJIB30BAHMEM OJHOM W3 YHHUBEpCAIbHBIX
IIPOrpaMM METOJAa KOHEUYHBIX JJIEMEHTOB M OJHOW M3 YHHMBEPCAIBHBIX NPOrpamMm
TPEXMEPHOTO aBTOMATU3UPOBAHHOTO IIPOECKTUPOBAHUS.

2. MecTto AUCHUIIVIMHBI B CTPYKTYP€ OCHOBHBLIX Oﬁpa3OBaTEJILHI)IX nmporpamMm

Jucnummaa «CTpouTenbHas MEXaHUKa» OTHOCUTCS K 0a30BOM 4aCTH OCHOBHOM
oOpazoBarenpHO mporpammbl (OOIl) mo nHampasnenutro mnoarotoBku  08.05.01.
CTpoHTENbCTBO YHUKAJIBHBIX 3/laHUN U COOPYKEHHI.

[IpenmecTByromuMu  KypcamMu, Ha  KOTOPBIX  OasWpyeTcss  IUCHIUTLINHA
«CrtpoutenbHas MEXaHUKA» SBISIOTCS:
- MATEMAaTHKa ;



- TCOPECTUUCCKAA MCXaHUKaA,
- COIMPOTHUBJICHHUC MAaTCPUAJIOB,
- CTPOUTCIIbHBIC MAaTCPUAJIbI;

3 KomnereHunum oOydawmerocsi, ¢gopmupyemblie B pe3yJibTaTe OCBOEHMS

AUCIHUTLIHHBI

B pPE3yJIbTaTC OCBOCHHA AUCHHUINIMHBI CTYACHT HOJIKCH O6J'IaI[aTI> CICAYIOIIMHNMHU
KOMIIETCHIIUAMM:

B pe3yabTare ocBOeHUs
o0pa3oBaTe/ibHOI

Kon . IlepeyeHb MuIaHUPYEMBbIX pPe3y/JIbTATOB
nporpamMmMbl 00y4arouuiics
KOMIIeTeHIIUHN 00yuyeHusi M0 TUCIHHUIJINHE
HA0JIKEH 00J1a1aTh
KOMIIeTeHIIUAMHM
OIIK-1 Criocob6eH permiathb 3HaThb:

IIPUKJIAHBIE 33]1a4H
CTPOUTEIBHOM OTpaciH,
UCIIOJIB3YSl TEOPUIO U METOABI
byHIaMEHTAIBHBIX HAYK

- METOABl  peIIeHWs  NPHUKIAJHBIX  3a/1ad
npodeccuoHaIbHOM NEeSITeTbHOCTH,
(byHIaMeHTabHBIC 3aKOHBI, OIMCHIBAIOIIIEC
U3y4aeMblil MPOLIECC UM SIBJICHHUE;

- METO/Ibl 00paboTku pacyeTHbIX u
OKCIIEPUMCHTAIBHBIX ~ JAHHBIX  BEPOSTHOCTHO-
CTaTHUCTUYECKUMHU METOaMH;

YMmern:

- BBUIBJISITh U KJIACCU(DUIUPOBATH (U3HUECKUE, U
XUMHYECKUE U JPYTHe MPOLECCHl, MPOTEKAIIINe
Ha 00BEKTE MPOPECCHOHATBHOMN ACSITETLHOCTH;

- TpPUMEHATh  TUIOBBIE  33/J]a4d  TEOPUU

ONTUMU3AIUU B pohecCHOHATBLHOM
JIESITENIBHOCTH;

- OmpeneNnsTh  XapaKTepUCTUKU  Ipolecca
(s1BIIEHUA), XapaKTEPHOIo JUIS 00BEKTOB
npohecCHOHATILHOM  JIeATEIbHOCTH, Ha OCHOBE
TEOPETUYECKOrO (9KCTIEpUMEHTAIILHOTO)
HCCJIEJIOBAHMUS;

- TIPEACTaBIIATh 0a30BbIE ISl MPOQPECCHOHATBHON
chepbl GpU3MUECKUX TPOIECCOB (SBJICHHI) B BHUJC
MaTemMaThuyeckoro(ux) ypaBHenusi(it), o0ocHoBaHue
IPAaHUYHBIX U HAYaJbHBIX YCIJIOBHIA;

Baaners:

- MeTOJAaMM pelIeHUs WHXKEHEPHbIX 3aJad C
NpUMEHEHHEM MaTeMaTU4YecKOoro ammapara u
MPUKIIATHBIX TPOTPaMM pacyera;

- METO/IaMU DEILEHUS! ypaBHEHUH, OMUCHIBAIOIINX
OCHOBHBIE (PU3NYECKHE MPOLECCHI, C IPUMEHEHUEM




METOJI0OB MaTeMaTUYECKOTO aHaIn3a

- crmoco0amMH OLIEHKHU aJIeKBaTHOCTU Pe3yJIbTaTOB
MaTeMaTU4eCKOro MOJICIUPOBAHUS,
dbopMynpoBaHue MpEeJI0OKEHHM 1o
WCIIOJIb30BAHUI0O MAaTEMaTUYECKOW MOJENH IS
pelieHus 3aaa4 npodeccuoHalbHOM 1eATeTbHOCTH

4 CTpyKTypa M coepkaHue TUCUUILTUHBI

OO6mast TpyA0€MKOCTh JUCIUIUIMHBI COCTaBIsACT 4 3a4eTHBIX SAUHUIIBI, T.c. 144
aKaJIeMHUYEeCKHX 4aca (M3 HUX 72 9acoB — CaMOCTOSATENIbHAs paboTa CTYJIEHTOB).

JlucuuIuIMHa 4YHUTAaeTCs HAa TPETheM Kypce B miectoM cemectpe. [IpoBoastcs
nekuun — 36 yacoB, ceMuHapsl — 18 gacoB. @opMa KOHTPOJIS — B IIECTOM CEMECTPE -
9K3aMEH

CrpykTypa u coaepkanue TUCHUIIMHBI « CTpOUTENbHAS MEXAHUKA) IO CPOKAM U
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coneprkanue pa3iesioB JUCHHUILIAHBI.

Tema 1. BBenenue.

O0630p pa3zznenoB aucHUIUIMHBL OTIUYMA JE€TePMUHHPOBAHHOTO MOJXOJa K
pacyeTy Ha IPOYHOCTb, HCIIOJIB3YEMOIO B KJIACCHUYECKUX KypcaxX CONPOTHUBIICHUSA
MaTEepUAIIOB U CTPOUTEIIBHOM MEXAHHUKH, OT BEPOATHOCTHOTO MOAX0/A, YUYUTHIBAOILETO
peasibHble (PAKTOPBI CIYYaWHOIO HArpy>KeHHsI U CIyYalHbId XapaKTep XapaKTEPUCTHUK
po4HOCTH. (COIOCTaBIIEHUE THUINHWYHBIX PACUETHBIX MOJEIEH, BUIAOB HArpyKEHUS,
MetonoB uccnenoBanns H/AC u kpurepueB OLIEHKHA POYHOCTH PEANBHBIX KOHCTPYKLUN
31aHUM U COOPYKEHHUM C PACUETHBIMM CXEMAMH, BUAAMU HArpy30K, METOJIaMH pacyeTa
HAC wu kputepusMH OLEHKH NPOYHOCTH, H3YyYaeMbIMM CTYAEHTAaMH B Kypcax
CONPOTHUBIICHUS MATEPUAIOB M CTPOUTEIbHOW MeXaHUKH. I[loHsATME HanekxHOCTH
KOHCTPYKIUHU.

CoBpeMEHHOE MPOrpaMMHOE O0EcleUeHHe Ul PELIEHUs 3a]ad CTPOUTEIbHON
MEXaHHUKHU U IIPOYHOCTH B CTOXACTUYECKON ITIOCTAHOBKE.

JleMoHCTpanyss pe3yJbTaTOB BBIIIOJIHEHHBIX B BEPOATHOCTHOM ITIOCTAaHOBKE
PaCUETHBIX UCCIEAOBAHUN KOHCTPYKIIUH.

Tema 2. Pacuer MHoOrompoJieTHbix Oasok. M3rud 0ajok, Jexamux Ha
ynpyrom ocuoanuu. Ilousitue o kpaesom 3¢ ¢exre. UncjieHHbIe METOABI pacyera
0asiok Ha DBM.

MHoronposjeTHble CTaTUYECKH Heonpeaenumbie 0anku. Metoa cuit ajst perieHus
3aJlayl MHOTOIPOJIETHBIX Oanok. banku Ha ynmpyrom ocHoBaHuu. BbIBOJ ypaBHEHMI
u3ruba Oanku Ha yHpyrom ocHoBaHUU. KpaeBble yCIOBUSI W YCIOBHUS CTHIKOBKH
y4qacTkoB. M3rub Oanok MmoCTOSHHOM >kecTKOoCcTH. [locTpoeHHe YacTHBIX pelieHui




ypaBHeHH niporuda. Meton pacuera "ninuHHbBIX" O0aniok. [Tonsitue o kpaeBoM 3¢ dexre.
Pacuet 6anok nepeMeHHOM )KeCTKOCTH Ha yIPYroM OCHOBaHUHU.

Tema 3. Pacyer cTepKHEeBBIX CHCTeM MeETOAOM mepeMenieHuil. Metoa
KOHEYHBIX 3JIEMEHTOB NMPUMEHUTEJIbHO K CTEPKHEBbIM U 0aJ10YHBIM CHCTEMAM.

Meron nepemeuniennii. OCHOBHbIE HJIEM METOAA NEPEMEILICHUN Ha MpuUMepe
pacdeTra CTEp)KHEBBIX CHUCTEM, palOTalONIMX Ha pacTsHKEHUe-ckarue. MaTpuilbl
KECTKOCTH W TOAATIUBOCTU. JIOKambHBIE W TIOOAIBbHBIE KOOPAWHATHL. DOpMYIIbI
npeo0pa3oBaHus BEKTOPOB M MaTpuil. PacueT mIoCKUX paM METOJOM IepeMeIIeHUH.
Martpuiia KeCcTKOCTH CTEpKHS TpH COBMECTHOM YyueTe naepopmaiuii uszruba u
pacTsbkeHusl. MaTpuia KeCTKOCTM M BEKTOpP Y3JIOBBIX CHJI  MPOCTPAHCTBEHHOTO
cTepKHEBOro AneMenTa. OcHoBHBIE nosioxkeHuss MKD B ¢popme MeTona nepemMenieHuii.
Pacuer mpoCTpaHCTBEHHBIX CTEP)KHEBBIX CHUCTEM METOJOM KOHEYHBIX AJIEMEHTOB Ha
OBM. bano4Hblii KOHEYHBIN JIEMEHT.

Tema 4. BapuanuoHHble MeTOAbI MeXaHMKH KOHCTPYKuuil. IIpuHIUN
MHHMMYMa MOTEHUHAJbHON »JHepruu. IIpMHIMI BO3MOXKHBIX IepeMelleHHH.
Meton Putna, meton byonosa-I"anepkuna.

DneMeHTHl BapuallMOHHOTO McUnciieHus. BapuanmonHas ¢GopMyiIrupoBKa METOIa
nepeMernieHnii. DHeprus acdopmanuu. IloreHnman BHemHUX cwil. IloTeHnmanbpHas
SHEprus cuctembl. [IpUHIMIT BO3MOXHBIX NEpeMeENIeHu. BapruanrnoHHbIE TPUHIIUITBI
Kactunmuano u Xenunrepa-Peliccuepa. Meron Purma. Meton byOHoBa-I'anepkuna.
VYpaBHeHue paBHOBeCUs ynpyroro tejna. COOTHOLIEHHS METOJAa KOHEYHBIX 3JIEMEHTOB
Ha OCHOBE BApHUAIIMOHHOTO MOAXO/A.

Tema S. CpegeHusi M3 TeOpMH BEPOATHOCTEl M MaTeMaTHYeCKOM
CTATHUCTHKH.

[TonsiTe ciydailHOW BEJIWYMHBL. PacmpeneneHue OJHOMEPHOW CIy4YaWHOMN
BeJINYMHBL. [[10THOCTH BEposTHOCTEN pacnipeneneHus. Meauana, MoJia pacipeeeHusl.
KBaHnTunp. XapakTepuUCTUKU CIy4ailHOM BeNWYWHBI (CpeAHEe 3HA4Y€HUE, CpPEIHUi
KBaJIpaT, TUCIIEPCHs, CPEHEE KBAIPATUIECKOE OTKIOHEHHE, KO (DUIIMEHT BapHaIun).
Buasl pacnpeneneHuil  (QUCKpETHOE, pPAaBHOMEpPHOE, JKCIOHEHIUadbHOEe, Penes,
HopMmanbHOe (I'ayccoBo), norapudmudecku HopMmanbHOe, Beitbymma). [lenTpanbnas
MpeJeNibHasl TEOpEMa TEOPUM BEPOSITHOCTEW. MHOTOMEpHBIE CIyYalHbIE BEIWYWHBI.
O030p METOJI0OB MAaTeMaTH4eCKOW CTaTUCTHKU. OLIEHHMBaHUE MapaMEeTpPOB CIIy4ailHOU
BenuuuHbL. [loHsTHE BHIOOpOUHBIX 3HAUeHUI. Pacnpenenenuss BBIOOPOYHBIX 3HAYEHUH.
[Toctpoenune noBepuTenbHBIX MHTEpBaioB lIpoBepka rumore3. Kputepum npoBepku
TUIIOTE3

Tema 6. CBeieHUs U3 CTATHCTHYECKON THHAMUKH.

JleTepMrUHHpPOBAHHBIE u CIIy4aliHbIE IIPOLIECCHI. Knaccuduxanus
JIETEPMUHUPOBAHHBIX IIPOLIECCOB - NEPUOINYECKHUE (rapmoHHMUYECKHE,
MOJINTAPMOHUYECKHE /HETepuoandeckre (MOYTH TMEPUOJUYECKUE, TEPEXOIHbIE).
[IpumMeps! mporieccoB (rapMOHUYECKHUM MPOLIECC, Y3KOMOJIOCHBIN CIly4alHbIN Mpouecc,
IIMPOKOIIOJIOCHBIN ciydaiiHpiii 1myM). Kimaccudukammsi ciydailHbIX TMPOIECCOB -
CTaIlMOHApPHBIE  (APTOAMYECKUE, HEIProgudeckue)/HecranuoHapanie.  OCHOBHBIC



XapaKTEPUCTHKN CTAIIMOHAPHBIX CIYYAWHBIX MPOIECCOB (CpPEIHUE 3HAUYEHUS, CPETHUE
KBaJIpaThl, ITUIOTHOCTH BEPOSTHOCTEH, KOBapHWAIlMOHHBIE (QYHKIUH, (QYHKIHH
CHEKTpabHOW  MIOTHOCTH).  COBMECTHBICE  CTaTHUCTHYECKHE  XapaKTCPUCTUKH
HECKOJIbKMX  TPOIECCOB  (COBMECTHBIC IIJIOTHOCTH  BEPOSTHOCTEH, B3aWMHBIC
KOBapHalMOHHbIC (QYHKIMHM, B3aWUMHBIC CIEKTPAJIbHbIC IUIOTHOCTH, YacCTOTHBIC
XapaKTepPUCTUKH, (GYHKIMA KOTEPEHTHOCTH). JIMHEWHbIE CUCTEMBI — OCHOBHBIC
TUHAMUYECKUE XapaKTEPUCTHKU (COOCTBEHHBIE YAacTOTHI W (OpPMBI  KOJI€OAHUH,
UMITYJIbCHBIC TIepeXxojHble (PyHKIMU, mnepenaTtounble ¢yHKnuu). Peakmus Ha
MIPOU3BOJIBHOE BO3NIEHCTBHE (MHTErpall CBepTKH). KoppensimoHHbIE U CIEKTPaIbHBIC
COOTHOIIICHHUS JIJISl JUHAMUYECKON CHCTEMBI C OJTHUM BXOJOM U OJHHM BBIXOJIOM.

Tema 7. OcHOBBI 00111€i TEOPUH 0007104€EK.

['umoressr Kupxrodda-Jlasa. Jlepopmarnuu n n3smMeHeHUs KPUBU3HBI CPETUHHOM
MOBEPXHOCTH 000J0YKH. BapuaHThl KOHEYHBIX H MalbIX JedopMariii, Majabix
nepeMenieHnil. YcinoBus coBMecTHOCTH aedopmaruii. [ledopmanuu SKBUANCTAHTHON
noBepxHocTu. HanpsbkeHHoe cocTosiHue 0005104KM. BHYTpeHHuE Cuiibl 1 MOMEHTHI.
VYpaBHeHUs1 paBHOBecUsl 3yeMeHTa 000J04Kd. COOTHOIIEHHSI YHNPYTOCTH B TEOPHUH
o0osiouek. OHeprus ympyrod nedopmaruu ob6osnouku. DyHKuMoHan Jlarpanxa.
[loHnaTHe O BapuallMOHHOM BBLIBOJEC YpaBHEHHI paBHOBecHs. [ paHHUYHbBIC YCIIOBHS B
oOuieit Teopun o0osioyek. CTaTHUKO-TreOMEeTpUYecKas aHajgorus. AHAIU3 CTPYKTYpPhI
yYpaBHEHUN TEOPUU TOHKUX 000J0ueK. BO3MOXHOCTH MOCTpOEHUS MNPUOIMKEHHBIX
teopuii. YacTHble ciiydau oOmield Teopur 00oiodeKk. Teopun pacyera MHOTOCIONHBIX
IUIACTHH U 000J0ueK. Y4ueT nedopMaiuii mornepeyHoro caBura. Pacder TpexcioWHbIX
IJIACTHUH.

[Tonsitue o pacuerax 0607104YEK B TEOMETPUUECKH HETMHEWHON TTOCTAHOBKE

Tema 8. OO030p HOPMATHBHBLIX JOKYMEHTOB, PperjJaMeHTHPYIOIINX
HA/IEKHOCTh CTPOUTEJbHBIX KOHCTPYKUMH M JPYrUX TEeXHUYECKHUX O0ObEKTOB.
OcHOBHbIE IOHSATHSI, TEPMHUHBI U UX OIpe/ieIeHUs] B TEOPUU HA/IEKHOCTH.

O630p coxepxkanust  jokymentoB ['OCT  27751-2014  «HagexHOCTh
CTPOUTENIBHBIX KOHCTPYKIMH M OCHOBaHWU. OcHOBHBbIE monoxeHus», I'OCT 27.002.-
2015 «Hapexnocth B TexHuKe. OCHOBHBIC MOHATHS. TE€PMUHBI U ONPEICITICHUSD.

Tema 9. Iloka3aTeu HaIEKHOCTH TEXHUYECKHX 00bEKTOB

OnpeneneHue  TEepMHUHA  «HAAEKHOCTH». (CBOWCTBA,  XapaKTEPU3YIOLIUE
0€30TKa3HOCTh, JOJTOBEYHOCTh, PEMOHTONPHUTOAHOCTh, COXpaHieMOCTb. COCTOSHUSA
o0OBeKTa -  HCIpPaBHOE/HEUCIIPAaBHOE,  pabOTOCIOCOOHOE/HEPAOOTOCIIOCOOHOE,
npenensHoe. [lonarus: nedexr, oTkas, moBpexacHue. [loHATHS: PEMOHT, TEXHUYECKOE
oOciyxxuBanue. Knaccuduxarus otka3on. [lonarus: HapaboTka, CpOK CIIy»KOBI, pecypc
(texunueckuii pecypc). Ilokazatenn O0€30TKa3HOCTH: BEpPOSTHOCTh O€30TKA3HOU
paboThl, cpeHsia HapaOOTKa 10 0TKa3a, CpeAHssl HapaOOTKa Ha OTKa3.

[Toka3zarenn JONTOBEYHOCTU: CPEIHUN pecypc, raMMa-IpOLEHTHBIM pecypc,
Cpeanuili cpok ciyKObl, TaMMa-IIPOLIEHTHBI CPOK CIyKObl, Ha3HAYEHHBIA CPOK
CITYKOBI.

[lokazarenu  pEMOHTONPUIOAHOCTU:  CpElHEe  BpPEMS  BOCCTAHOBJIEHUE
paboTOCIIOCOOHOTO  COCTOSIHUSA, BEPOSITHOCTh BOCCTAHOBJIEHUS PpabOTOCIIOCOOHOTO
COCTOSIHUSL.



ITokazarenu  COXpaHAEMOCTH: CPEAHUHM CpPOK COXPaHAEMOCTH, TIaMMa-
MPOLIEHTHBIN CPOK COXPAHSIEMOCTH.

KoMmmniekcHble  mokazaTend  HaJeXHOCTH:  KOP(D@PUIMEHT  TOTOBHOCTH,
Kod(ppunreHT oTiepaTUBHOM TOTOBHOCTH, Kod(pbunreHT TEXHUYECKOTO
UCIOJIb30BaHUs, KOAGOUIMEHT  IJIAHUPYEMOro  MPUMEHEHHUs,  KodhPUIMeHT
coxpaHeHust 3 HEKTUBHOCTH.

Tema 10. ®opMyIupoOBKA 32/1a4 CTPOUTEJIbHOM MEXaHUKH B BEPOSITHOCTHOM
IOCTAHOBKE.

Meron nepemeniennii. OCHOBHbIE HJIEM METOAA NEPEMELICHUM Ha MpuMepe
pacueTa CTEp>KHEBBIX cHCTeM, pabOTarolMX Ha pacTsbKeHue-ckatue. Bapumanumonnas
dbopmynnpoBka MeToja nepeMenieHud. DHeprus aedopmanuu. [loTeHiman BHEIIHUX
cun. lloreHnumanbeHass BHeprus CcucTeMbl. [IpUHIMI BO3MOXHBIX IEPEMENICHHUI.
O060011eHre NPUHIIMIA BO3MOXKHBIX MEPEMEILEHUN JUIsl pelIeHUsl JUHAMUYECKUX 3a/1a4.
Matpuibl KECTKOCTH, Macc cTepxHs, Oanku. OOmas Teopuss M3ruda IIaCTHH.
Bapuainmonnsie ¥ YHCIEHHBIE METOJIbI pacyeTa IUIACTUH. [ MIOTe3bl TEXHUYECKON
TEOpUH U3rMbda MiIacTUH. YpaBHEHUE M3rubda miacTuH. ['paHuyHbie ycioBus. MaTpuiibt
KECTKOCTH, Macc MPSMOYTOJIbHOM IIJIACTUHBI.

Tema 11. KoHeuyHo-3/ieMeHTHbIe (OPMYJMPOBKH  PpelIeHHs  3a4a4
CTPOUTEIbHOM MEXaHUKH B BEPOSITHOCTHOM MOCTAHOBKE.

Hcnonp30BaHue BapUalMOHHBIX MPUHIMIIOB MEXAHUKHU JUIsl BBIBOJIA OCHOBHBIX
COOTHOLIEHUM METOJla KOHEUHBIX DJJIEMEHTOB NPUMEHUTEIBHO K  3ajadyam
CTaTUCTUYECKOM  JMUHAMHUKH  KOHCTPYKIMW.  Marpumbsl  XKECTKOCTH,  Macc,
neMI(pUPOBaHUSA KOHEYHOTO 3JEMEHTA, KOHEYHO-3JeMeHTHOM mozaenu. CTpykTypa U
cBOoMcTBAa Marpull cucteMbl ypaBHeHMM MKD. Tunbsl KOHEYHBIX 3JIEMEHTOB,
UCIIOJb3YEeMbI€ MPU PEIICHUM 3aJad AUHAMUKU. BBIBOJI COOTHOIIEHUW Il MaTpHIl
KECTKOCTH, MacC M JAeMI(UPOBAHUS IJIsi KOHEUHBIX AJEMEHTOB. AJITOPUTMBI pacyeTa
COOCTBEHHBIX 4YacTOT U (opM KoysieOaHU, HUMMYJbCHBIX MEPEXOAHBIX (YHKIUH,
nepelaToyHbIXx (PYHKUUN, (QYHKIUN CHEKTPAJIbHBIX IJIOTHOCTEH, KOBapHAIIMOHHBIX
byHKUMNA, B3aUMHBIX KOPPEIAUMOHHBIX GyHKUMNA. CuiaoBoe M KHUHEMAaTHYECKOe
BO30OyxzieHue. [Ipsmble MeETOIpl pacueTa W METOJbl pacyeTa C pas3ioKeHHEM IO
COOCTBEHHBIM TOHaM KosieOanuii. [lOBbIIEHHE CXOAMMOCTH PA3NOXKEHHUS TIO
cOOCTBEHHBIM (popmMam KoIeOaHHIA.

Tema 12. OueHka BepoOSITHOCTH 0€30TKa3HOI padoThl U KOI(PPuIHEeHTA
3amaca NpoOYHOCTH B CTATHCTHYECKOH MOCTAHOBKE.

[ToHsiTHSA:  BEPOSATHOCTH  OTKAa3a, BEPOSATHOCTb  OE30TKAa3HOW  padoTHI,
WHTCHCUBHOCTh  OTKa30B. MHTEHCHUBHOCTh OTKAa30B B  pa3JIMUYHbIE MEPUOIbBI
AKCIUTyaTally (mepuoj NpUupadOTKH, MEPHUOJ] HOPMAJIbHOM HKCIUTyaTalllH, TMEpUOJ
M3HOCOBBIX OTKa30B). CTaTHCTUYECKHE paclpeleieHuss Il ONMUCAHUS CIy4alHbIX
COOBITHI OTKa30B B pa3iu4HbIC EPUOJIbI IKCIUTYaTallUH.

Kputepun craruueckoid MpoyHOCTH. BepoaTHOCTh 0€30TKa3HOW paboThl 1O
KpUTEpHUIO  cTaThueckoi  mpouHocTH. Koadduiment 3amaca NpPOYHOCTH B
CTaTUCTHYECKOM AacCIeKTe, €ro CBsI3b C Kod(ppuimeHToM 3amaca TPOYHOCTH B
TPAOULMOHHOM JIETEPMUHUPOBAHHOM IOAXOJI€, BEPOSATHOCTHIO HEpa3pyLICHUS,
napaMeTpaMH pacrpe/ieICHUl Harpy3Ku, IPOYHOCTHBIX XapaKTEPUCTHUK.



VYceranocTHas MpOYHOCTh METAJUIOKOHCTPYKIMKA. OLieHKa TOJITOBEYHOCTH T10
KPUTEPHUIO YCTAIOCTHOW IMPOYHOCTH.

N3nammBaHue W HU3HOC  KOHCTPYKIIMH. Knaccuduxanuss  mporeccon
W3HAIIMBaHMs. MeToabl ONpeaeiaeHus BEIUYMHbI n3Hoca. OnpeneseHne npeaesibHOro U
JIOITyCTUMOTO U3HOCA JETAJICH.

Tema 13. Coop u 00padoTKka nHPOPMAUN 0 HAXEKHOCTH. MeToabI
NPOrHO3MPOBaHMA HalexKHOCTU. HopMupoBaHMe HAlEKHOCTH.

Hcnonp3oBanue nHpopManuu 00 0TKa3ax JJiA OIIEHKU pecypca U 0030TKa3HOCTH
pabotel. Hcmonp3oBanue wuHpOpManmuu 00 H3HOCAX W HW3MEHEHUW IapaMeTpoB
TEXHUYECKOTO COCTOSHMS I OLUEHKM MX HaJAeKHOCTH. l[lmaHupoBaHue HCIBITAaHUU.
BeiOop konuuecTBa M3AENMA 78 HUCHOBITAHUN I MOJy4YeHUsT WHGOpMaluu o
MOKa3aTeNsaxX HaJACKHOCTU C 3aJaHHOW JOCTOBEPHOCTHI0. HOopMupoBaHue mokaszareneit
HAJICKHOCTHU.

Tema 14. MeToabI NOBBIIICHUS HAIEKHOCTH 31AHUH U COOPYKEHUN U
JAPYTrUX TEXHUYECKUX 00bEKTOB HA CTAANUM MPOECKTHPOBAHMS

[IpaBuna KOHCTPYHpPOBaHHUs, OOECIEUYMBAIOIIME TMOBBIIICHHE HAJAEKHOCTU
KOHCTPYKIUH 34aHUil U coopykeHuil. [IpaBuia KoHCTpyupoBaHMsl, 00€CTIEUNBAIOIIHNE
MOBBILICHUE HAJIE)KHOCTU KOHCTPYKIMIA MAIlIUH.

5. O0pa3oBaTe/ibHbIE TEXHOJOTUHU

MeTtonuka TpernojgaBaHus TUCHUTLINHBI «CTPOUTEIIbHAS MEXAaHHKa» H
peaM3anus KOMIIETEHTHOCTHOTO TOJIXOJa B HW3JIOKEHWH W BOCIPUATHU MaTepuasa
NpeIyCMAaTPUBAET HCIIOJNIb30BaHWE CIEAYIOIUX aKTUBHBIX (OpM  IMPOBEACHUS
IPYNIOBBIX, WHANBUIYAIBHBIX, ayJIUTOPHBIX 3aHATHHA B COYCTAHUH C BHEAYTUTOPHOU
paboroii ¢ 1enblo GOpPMHUpPOBAHUS MW Pa3BUTHS MPOGECCHOHATHHBIX HABBIKOB
oOyyJarommxcs:

— TOJITOTOBKA K BBIITOJIHCHUIO MPAKTUYCCKUX 3aHITHH B KOMITHIOTEPHBIX
nabopaTopusix By3a;
— TIOATOTOBKA, MPEJICTaBIIEeHWE W OOCYXICHUE TPE3eHTAIMii Ha CEMHUHAPCKHUX
3aHATHUSAX;
— OpraHu3amys ¥ MPOBEACHHUE TEKYIIETO KOHTPOJS 3HAHUH CTYIECHTOB B (opme

0JJAaHKOBOI'O TECTUPOBAHUS;
— MPOBEJICHUE MACTEP-KJIACCOB SKCIIEPTOB M CIICIIUATMCTOB B 00JACTH YUCICHHBIX
METOJIOB ¥ HEJIMHEMHON MEXaHUKH.

6. OneHo4HbIe cpeAcTBa AJISl TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTalMy [0 UTOraM OCBOCHHUS JUCHUILIMHBI H Y4e0OHO-MeTOANYeCKoe
o0ecreyeHne CaMOCTOSATEIbHON PadOThI CTYICHTOB.

B nmpouecce 00ydeHHs HCHONB3YIOTCS CIEAYIOLIUME OLIEHOYHBIE (POPMBI
CaMOCTOSITENTLHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTALII:

- IMOATOTOBKA K BBIIIOJHCHHUIO PACUCTHBIX MOJACIBHBIX 3ajJad Ha IIPAKTHYCCKUX
3aHATUAX U UX 3al0UTa.



OHCHO‘IHBIC CpeacTtBa TCKYLICTO KOHTPOJISA YCIIEBACMOCTHU BKIIHOYAIOT
KOHTPOJIBHBIC BOIIPOCHI W 3a/laHHA B q)opMe 0JJaHKOBOTO U (I/IJ'II/I) KOMIIBIOTCPHOI'O
TCCTUPOBAHU:A, IJIA KOHTPOJISI OCBOCHUA 06y‘{aI-0HlI/IMI/ICH PasacioB NUCHUILIINHBI.

OOpa3ipl  TECTOBBIX 3aJlaHWN, KOHTPOJBHBIX BOMPOCOB U 3aJaHUN s
MPOBENCHUS] TEKYIIEro KOHTPOJISA, HK3aMEHAIIMOHHBIX OWJIETOB, TIPHUBEACHBI B
MPUJIOKEHUH 2.

6.1. ®oH/1 O1IEHOYHBIX CPEICTB JIJIfl IPOBEeHUS MPOMEKYTOUHOI aTTeCTAMU
00y4aIuxcs no JTUCUMILIMHE (MOIYJII0).

6.1.1. [lepeueHb KOMIIETEHIIMN C yKa3aHUEM HTanoB MX (OPMUPOBAHUSI B TPOIIECCE

OCBOEHHSI 00Pa30BaTEIbHON IPOTPaAMMBI.
B pe3ynbpTaTe 0CBOCHHS TUCIMIUIUHBI (MOTYJIs) GOPMUPYIOTCS CIEAYIOMNE KOMITETCHITNH:

Kon B pe3yabTarte ocBOeHUsI 00Pa30BaTEJIbHOI MPOrPaMMbI 00y4arOIIUiCs
KOMIIeTeHI[UH J0JIZKEeH 00J1a1aTh
OIIK-1 CriocoGeH periath MpUKIaIHbIE 3a/1a4l CTPOUTEIBHON OTPACIIU, UCTIOb3YS
TEOPHIO U METOABI PYHAAMEHTAIBHBIX HAyK

B nponecce ocBoeHHsi 00pa3oBaTENbHOW MPOrPaMMBbl JAHHbIE KOMIIETEHLIUH, B
TOM YHUCJI€ UX OTIEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCSA MO3TANHO B XOAE OCBOCHUS
OOy4YarOMIMMUCS AUCLUIUIUH (MOAYJ€i), MPAaKTUK B COOTBETCTBUM C YYEOHBIM IUIAHOM
U KaJIeHJapHbIM IparKkoM yueOHOro nporecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHUBAHUS KOMIIETEHIIUIA,
(popMHpPYyeMBbIX 110 HTOTaM OCBOCHHS M CHHUIIHHBI (MOLYJIs1), ONMUCAHNE KA
OLICHMBAHMSI.

[Toka3arerieM OLEHHMBAHMS KOMIIETEHUMH Ha pa3IuM4HbIX JTamax HX
dbopMupoBaHUs SBISETCS JOCTHKEHHE OOYYaIOIIMMUCS TUIAHUPYEMBIX Ppe3yiIbTaToOB
0Oy4eHHsI 10 JUCLHUIUIMHE (MOYJIIO).

OIIK-1 — CnocodeH pelmiaTh NPUKJIATHbIE 321aUH CTPOUTETbHON O0TPACIH, HCIOJIB3YSI TEOPUIO H METOIbI
(pyHraMeHTAJBHBIX HAYK

Kpurepuu oneHuBaHus
IToka3zarein
2 3 4 5
3HaTh: OOyuaromuiics OO0yuaronuiics OO0yuaromuiics OO0yuaronuiics
- METOABI PCIICHUA JACMOHCTPUPYCT IMOJHOC JACMOHCTPUPYCT JACMOHCTPUPYCT YaCTUYHBIC JACMOHCTPUPYCT
OPHKIATHBIX 33849 | OTCYTCTBHE WIIH HETIOJIHBIC TCOPETUYECKHE | TEOPETHYCCKHE 3HAHMS B HOJHBIE




npodeCcCHOHANBHON | HEIOCTATOYHOE COOTBETCTBUE | 3HAHHSI B 00JIaCTH 00J1aCTH OCHOBHBIX TEOPETHUYECKUE
JIeSITENIbHOCTH, TEOPETHYECKUX 3HAHUH B OCHOBHBIX 3aKOHOMEPHOCTEH, 3HaHMs B 00J1aCTH
¢dbyH1aMeHTanbHbIe | 00JIACTH OCHOBHBIX 3aKOHOMEPHOCTEH, BEpPOSITHOCTHBIE CBOICTBA OCHOBHBIX
3aKOHBI, 3aKOHOMEPHOCTEHH, BEPOSITHOCTHBIC CBOMCTBA | BO3/EiCTBUIA HAa 3aKOHOMEPHOCTEN
OITHCHIBAOIINE BEPOSITHOCTHBIC CBOICTBA BO3/ICUCTBHIA Ha CTPOUTENbHBIC , BEpPOSITHOCTHBIC
H3yYaeMblit BO3JICHCTBHI Ha CTPOUTETIbHBIE KOHCTPYKIIUH, TIPHHIUITBI CBOICTBa
IIpo1ECC NI CTPOUTEIIbHBIC KOHCTPYKIIUH, KOHCTPYKIIUH, TPUHIUITBI OGCCHe‘IeHI/Iﬂ HAAC)KHOCTHU BOBﬂeﬁCTBHﬁ Ha
SIBJICHHUC, IIPUHIIUIIBI O6CCHC‘ICHI/IH O6eCHC‘ICHI/I$[ HaAC)KHOCTHU 3I[aHI/II‘/II nu COOpy)KeHI/IfI B CTPOUTECIIbHBIC
- METO/IbI HA/IKHOCTH 3/1aHUU U 3[IaHUI U COOPY)KEHUH B | YCIOBHSX HAJTHUYUS KOHCTPYKIINH,
00paboTku COOPYKEHHH B yCIOBHSIX YCIIOBUSIX HATAYHUS (baKTOpOB, UMEIOIINX MPUHIIUTIBI
pacUeTHBIX U Hanuuusi (HakTopoB, (haKTOPOB, UMEIOTIHX CITy4aHBIN XapakTep, HO obecrieueHus
IKCIIEPUMEHTAIIbHBI | UMEIOLIHUX CITyYaiHbINA CITy4aHBIN XapakTep. JIOITYCKAIOTCS HAJIeKHOCTH
X JTaHHBIX XapakTep. Jomyckatotcst HE3HAYHUTENbHBIC OMMOKH, | 3MaHUH U
BEpPOSATHOCTHO- 3HAYHUTENbHBIC OUIHOKH, HETOYHOCTH, 3aTPyIHEHUSI | COOPY)KEHHU B
CTAaTUCTUYCCKUMHU IIPOABIIACTCA P aHAJTMTUICCKUX YCIIO0BUAX
METOAaMH, HEOO0CTAaTOYHOCTH 3HaHPII>i, onepanuiax. HaJIN4YUst
IO PsIy TTOKa3aTese, (akxTopoB,
oOygarommiics UMEFOIINX
HACTIBITHIBAET CIy4yaiHbIl
3HAYUTEIIbHBIE Xapakrep,
3aTpyIHEHUsI IPU cBOOOIHO
OINEPUPOBAHUY 3HAHUSMHU onepupyer
MIPU MX MIEpeHoce Ha npuodpe-
HOBBIC CUTYyalluH. TCHHBIMHA
3HAHHSAMH.
YMeTn: OOyuatonuiics He ymeeT win B | OOyvaronuiics OO0yuatomuiics OOyuaronuiics
- BBISIBJSITH U HEJIOCTATOYHOH CTEeNeHU JIEMOHCTPUPYET HEMOJHOE | JEMOHCTPUPYET YACTUYHOE | AEMOHCTPHUPYET
KITaCCH(UIMPOBATH | yMeEeT: COOTBETCTBHUE COOTBETCTBHE CIIEIYIONIMX | TOJHOE
busnyeckue, u YUYUTBHIBATH [IPU PEILICHUN CIICAYIONIMX YMEHUIA: YMEHHIA: COOTBETCTBHE
XUMHUYECKHE U 3a]]a4 CTPOUTEIHHOM CIIETYFOLIUX
JIPYTHE TPOIECChl, | MEXaHHKH BEPOSITHOCTHBIN YUUTHIBATH MPH PEIICHUN | YYUTHIBATH IPU PEIICHUN YMEHHI:

MPOTEKAIOIUE HA
o0bekTe
npodheCCUOHATBHOM
JIeSITeNIbHOCTH;

- IPUMECHATH
THUIIOBBIC 33a4H
TEOpUH
ONTHMU3AIINH B
npodeCcCHOHATBHOM
JIESITENLHOCTH;

- OMpe/IeNATh
XapaKTEePUCTUKH
npotecca
(aBICHMS),
XapaKTEepPHOTO JUIs
00BEKTOB
npodeCcCHOHATBHOM
JACATCIBbHOCTU, HA
OCHOBE
TEOPETHYECKOTO
(3KCTIepUMEHTATIBH
OT0) UCCIEIOBAHHS;
- IPECTABISTh
0a3oBbIC IS
podeCCHOHATBHOM
chepsl puzryecKux
MPOIIECCOB
(sBNICHMIA) B BUTIE
MaTeMaTHIeCKOTo(

XapakTep yCIOBUM
Harpy»KeHusl, CBOWCTB,
OTPEIEINAIONINX POYHOCTD
MaTEPUAJIOB U KOHCTPYKLIUN
31aHUN U COOPYKEHHH.

3a/1a4 CTPOUTEIbHON
MCXaHUKHN
BEPOSITHOCTHBIN XapakTep
YCIIOBUH Harpy>keHus,
CBOWCTB, OMPEACIIIIONINX
MPOYHOCTH MaTEPHUAIOB U
KOHCTPYKUHW 30aHUH U
COOpY>KEHUH.

JonyckaroTcs
3HAYUTEJbHBIC OIINOKH,
MIPOSIBISIETCS
HE0CTaTOYHOCTh
BJIaJICHVSI HABBIKAMU TIO
psay MoKa3aTeneu,
OO0yyarommiics
UCTIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS NIpU
MIPUMEHEHUN HABBIKOB B
HOBBIX CUTyallUAX.

3a/1a4 CTPOUTEIbHON
MEXaHHUKU BepOﬂTHOCTHLIﬁ
XapakTep YCIOBUI
Harpy>keHus, CBOMCTB,
OTIPEICNIAIONMINX MPOYHOCTD
MaTepHasoB U
KOHCTPYKUMW 30aHUH U
COOPYKEHUH.

YMeHust 0CBOEHBI, HO
JIOTTYCKarOTCsI
HE3HAYUTEILHBIC OIIMOKH,
HETOUYHOCTH, 3aTPYJHEHMS
MIpU NIepeHoCce YMEHUI Ha
HOBBIE, HECTaHIAPTHHIE
CUTYAlIUH.

YUYUTBIBATE MIPU
peleHny 3aaay
CTPOUTENbHON
MCEXaHUKHU
BEPOSTHOCTHBIH
XapakTep
yCIOBUHI
HAaTPYKCHUS,
CBOWCTB,
OTIPEISIIAIOINX
MIPOYHOCTH
MaTepHasioB U
KOHCTPYKLHH
3TaHuN U
COOPYKEHU.
CBoboaHO
onepHupyer
PUOOPETEHHBIMU
YMEHHSAMH,
MPUMEHACT UX B
CUTYAIHSIX
MOBBILLIEHHON
CII0>KHOCTH.
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nX) ypaBHEHU(1),

00ocHOBaHNE

TPaHUYHBIX U

HavdaJIbHbBIX

YCIIOBHIA;

Baaners: OOyuaromuiicsi He BIaJIeeT OOyuaronuiics HE B OOyuaronuiics: 4aCTHIHO OO0yuaromuiicst B
- METOJaMH WM B HEJOCTAaTOYHOM MOJTHOM Mepe BIaieeT BIIaJI€€T HaBbIKAMU TIOJTHOM 00BeMe
pemeHus CTETICHH BJIa/IeeT HaBbIKAMU HaBBIKAMHU HCIIOJIb30BaHUS METO/IOB BIIaJieeT
HMH)KEHEPHBIX 3a/1a4 | UCHOJIb30BAHUSA METOJIOB HCIOJIb30BaHUS METOJIOB | TEOPUHU BEPOSTHOCTH, HaBBIKAMHU

C IPUMEHEHHEM TEOPUH BEPOSITHOCTH, TEOPHUHU BEPOSITHOCTH, MaTeMaTHYECKON UCIIONIb30BaHUSA
MaTeMaTHYECKOTO MaTeMaTHYECKOW CTAaTHUCTUKH, | MaTeMaTH4eCKOil CTaTHUCTHUKH, TEOPUU METOZIOB TEOPUH
anmapara u TEOPHH HAACKHOCTH IS CTAaTUCTHUKH, TEOPHH HaJIS)KHOCTH JUIS PEIICHUSI | BEPOSTHOCTH,
MIPUKITaTHBIX pelIeHns 3a4a49 CTPOUTENBHON | HAZEeKHOCTH IS 3a7a4 CTPOUTETBHON MaTeMaTHIECKOH
IporpaMM pacyera; | MEXAHUKU B BEPOSITHOCTHOU peleHus 3a1a4 MEXaHUKU B CTaTUCTHKY,

- METOJaMH MTOCTAHOBKE. CTPOMUTENBHOM MEXaHUKU | BEPOSTHOCTHOM TEOpUH
pemeHus B BEPOSITHOCTHOM MTOCTaHOBKE. HAJeXKHOCTH IS
YpaBHEHHUIH, MTOCTaHOBKE. HaBbiku 0CBOEHBI, HO pemieHus 3aaa4
OTIMCBHIBAIOLINX JIOITyCKaroTCs CTPOUTETBHON
OCHOBHBIE Homyckarores HE3HAYHUTENbHBIC OIMOKH, | MEXaHUKH B
¢busnueckne 3HAYUTEIbHBIC OIINOKH, HETOYHOCTH, 3aTPyJHEHHUSI | BEPOSTHOCTHOM
MIPOLIECCHI, C MIPOSIBIISIETCS IIPU TIEPEHOCE YMEHHUH Ha MTOCTaHOBKE.
MPUMEHEHHEM HE0CTaTOYHOCTb HOBBIE, HECTaHAAPTHHIE CBoboaHO
METOZOB BIIaJICHHSI HABBIKAMU 110 CUTYyalUH. TIPUMEHSIET
MaTeMaTHYECKOTO psny mokasateneii, MIOJTyYCHHBIE
aHanu3a OO0yuatromuiics HAaBBIKHU B

- cocobamu UCTIBITHIBACT CUTYyaLUsIX
OLIEHKH 3HAYUTENbHBIC MTOBBIIIEHHON
a/IeKBaTHOCTH 3aTpyIHEHUS PU CJIO’KHOCTH.
pEe3yIbTaToB MIPUMEHCHNH HaBBIKOB B

MaTEMaTHYECKOTO HOBBIX CUTYalHsIX.

MOJIEJINPOBAHHUS,

(dopMmynupoBaHue

MPEJIOKEHUH MO

UCTIONIb30BaHHIO

MaTeMaTHU4eCKON

MOJIETH ISt

penieHus 3agad

npodeCCHOHATBHOM

JIESTETBHOCTH.
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[[Ixanpl OULEHMBAHUS pE3YyJIBTATOB NPOMEKYTOYHOM AaTTECTAlMM U HUX
ONMCAHUE:

dopmMa NPOMEKYTOYHOM aTTeCTALMU: IK3aMEeH.

[TpomexyTouHas aTTecTalus oOydaromuxcs B GopMme dK3aMeHa ITPOBOJUTCS
M0 pe3yJibTaTaM BBITIOJIHEHHSI BCEX BUIOB yueOHOUW paldOoThl, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO0 JAaHHOW JUCIMIUIMHE (MOJIYJII0), TMPU ITOM YUHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH B TeueHHe cemecTpa. OueHka
CTETICHU JTOCTMXKCHHS OOYUYaIOIMMMHUCS TUIAHUPYEMBIX Pe3yJIbTAaTOB OOyUYEHHUS 10
JUCHUIUIMHE (MOJYJII0) MTPOBOAMTCS MPENoJaBaTelIeM, BEIYIIUM 3aHSATUS IO
JUCUUIUIMHE  (MOJYJIK0)  METOAOM  JKchepTHOM  omneHku. [lo  wuroram
MPOMEKYTOUHOM aTTECTAlMU MO JUCHUIUIMHE (MOJIYJI0) BBICTABIISIETCS OICHKA
«OTIUYHOY, «XOPOIIIOY, «YIOBJIETBOPUTEIBLHO» WIH «HEYOBICTBOPUTEILHOY.

K npoMexyTodHoW aTTecTalldd JIOMYyCKAIOTCS  TOJBKO  CTYJIEHTHI,
BBITIOJTHUBILIUE BCE€ BUJBI y4eOHOW padoOThl, NPEAyCMOTpPEHHbIE pabodeit
MporpaMMoi 1Mo JuctUIuinHe « CTpOUTENIbHAS MEXaHUKA).

Mkanxa
Onucanue
OLICHUBAHUSA

BreimonHensl Bce BHABI yu4eOHOW paboOTHI, MPETyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUW, HABBHIKOB TIPUBEJACHHBIM B TaONMWIlaX MOKa3aTeseH,
OTICpUPYET TPUOOPETCHHBIMU 3HAHUSMHU, YMEHHUSMH, HaBBIKAMH,
MPUMEHSECT UX B CHUTyaIlUsAX IOBBIIICHHOW CIOKHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHbl HE3HAUWTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyAHCHUS] TIPH aHAJIIMTUYECKHUX ONEpalMsIX, MePEeHOCEe 3HAHUU U

OTJINYHO

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyallhuU.

BeimosmHeHsl  Bce  BHJABI  y4eOHOW pPabOTHI, MPeIyCMOTPCHHBIE
y4eOHbIM M1aHOM. CTYJIEHT J€MOHCTPHUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaABBHIKOB TPUBEICHHBIM B TaOMWIaX MOKa3aTeseH,
X OTICpUPYET TNPUOOPETCHHBIMU 3HAHUSMHU, YMEHHUSMHU, HaBBIKAMH,

Opoto MPUMEHSECT UX B CHUTYaIlUsAX IOBBIIICHHOW CIOKHOCTH. [Ipu sTOM
JIOTTYCKaeT HE3HAYMTENIbHBIE OIIUOKHA, HETOYHOCTH, 3aTPyJAHCHHS
MPU AHATUTHYECKUX OIepalusix, NMEepeHoce 3HAaHUN W yMEHUH Ha

HOBBIC, HCCTAaHAAPTHBIC CUTYAllUH.

VY oBneTBopuTenbHO | BeIMONHEHBI Bce BUABI y4eOHOW pabOTHl, MPEIYCMOTPEHHBIC
yueOHbIM  1uiaHoM.  CTyAeHT  JEMOHCTpUPYET  HEMOJHOoe
COOTBETCTBHE 3HAHWI, YMEHUH, HABBIKOB NTPUBEICHHBIM B TAOJIHIIAX
MoKa3aresiei, onepupyer NpUOOPETEHHBIMH 3HAHUSIMHU, YMEHUSIMU,
HaBbIKaMH, MPHUMEHSIET UX B CUTYalUsAX IOBBIIMICHHON CJIOKHOCTH.
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JlomyckaeT ommOKH, HETOYHOCTH, 3aTPYAHECHUS MTPU aHATUTHIECKUX
onepanusx, MepeHoce 3HaHUM U YMEHHMI Ha HOBBIE, HECTAH/IAPTHBIE
CUTyal1H.

HeynosnerBopurensHo

He Bemomnen oauH wiam Oojee BHIOB Yy4eOHOW paboOTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM MaHOM. CTYIEHT JAeMOHCTPUpPYET
HETIOJTHOE COOTBETCTBUE 3HAHMIA, YMEHUH, HABBIKOB TPUBEICHHBIM B
TabMUIAX TMOKa3aTenei, MJOMyCKAIOTCS 3HAYUTEIbHBIC OIIUOKH,
MPOSIBIIIETCS. OTCYTCTBHE 3HAHWW, YMEHWH, HABBIKOB IO POy
MOKAa3aTelei, CTYJIEHT WCIBITHIBACT 3HAYUTEILHBIC 3aTpPyIHCHUS
MIPH ONIEPUPOBAHUU 3HAHMSIMH W YMEHHUSMH IPH WX TEPEHOCEe Ha
HOBBIC CUTYaIUH.

DoHABI OLICHOYHBIX CPEICTB MPeICTABJICHbI B IPUJI0KEHUN 2 K padouei

nmporpamMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecneYeHne JUCIHUILIHHBI.

a) OCHOBHAas JIMTepaTypa:

l.

bonornn B.B. IlpumeHeHune METONOB TEOpHUH BEPOSATHOCTEM U TEOPHUH
HAaJIe)KHOCTHU B pacyerax coopyxxenuil. — M.: Ctpoiinsnar, 1971. — 256 c.

0) 1omOJIHMTE/IbHAs JJUTepaTypa:

2.

9.

I'OCT 27751-2014. HaneXHOCTb  CTPOMTENBHBIX KOHCTPYKIHMU U
ocHOBaHNW. OCHOBHBIE TIOJIOKEHUS.

. TOCT 27.002.-2015 HanexHocte B TexHuke. OCHOBHBIE IIOHATHA.

TepMHUHBI U OIIPEAEIICHHUS.

bengar JIx., [Tupcon A. IlpukiianHoil aHanu3 CIy4alHbIX JaHHBIX. — M.
Mup, 1989. — 540 c.

. IIponnkoB A.C. Hagexnocts MamnH. — M.: Mamunoctpoenue, 1978. - 592

C.
Koraee B.Il. Onenka HageXHOCTH JeTajied MamuH. — M.:
Maimunocrpoenue, 1974. - 56 c.

Kamnyp K., JlamGepcon JI. HanexxHOCTb 1 IPOEKTUPOBAHUE CUCTEM. — M.
Mup, 1980. - 608 c.

. Aranos B.IL., I'aBprommn C.C., Kapynun A.JI., Kpamckuit H.A. —

CrpoutenbHas MeEXaHUKa aBTOMOOMIIS U TpakTopa. M.: M3a-80 MI'TY
"MAMHI", 2002 - 400c.

Bacunzy K. — Bapuanuonnble MeTOAbI B TEOPUU YIPYTOCTH U
JIaCTUYHOCTH. — M.: Mup, 1987. — 542 c.

B) IPOrpamMMHoOe obecreyeHre 1 HHTEPHET-PeCypPChl:

[TIporpammHoOe obOecrieueHue:
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- YHHBEpCalIbHas MPOrpaMMa METOIa KOHEUHBIX JIEMEHTOB, IPUMEHIEMas Ha
MPEANPUATUAX CTPOUTENBHOM OTPACIIH;

- yHUBepcallbHas mporpamma 3-D mnpoekTupoBaHUs, NpPUMEHseMas Ha
OPEANPUATUAX CTPOUTENBHON OTPaACIIH;

- o(hucHOE IPOrpaMMHOE OOecTieueHuUE.

HHTepHeT-pecypChl HE IPELYCMOTPEHBI.

8. MarepuajibHO-TeXHH4YECKOe o0ecredeHue JUCHUILIMHBI.

o Crnenmanu3upoBaHHasi yueOHas 1adopatopust kadeapsl «/lunamuka,
MPOYHOCTh MAIIMH U COMPOTHUBIICHUE MATEPHUATIOBY» , OCHAIIICHHAS] KOMITbIOTEPAMHU
C YCTaHOBJICHHBIM HEOOXOUMBIM MPOrPAMMHBIM 00€CTIEUEHUEM;

o [IpoexTopsbl, SKpaHbl ISl TEMOHCTPAMK 00yYarouuX MaTepuasioB,
Ipe3eHTalui, yueOHbIX (PUIBMOB.

9. Meroan4yeckue peKOMEHAAUMH IS CAMOCTOATEIbHON Pad0ThI
CTYACHTOB

3aadyaMM CaMOCTOSATENbHON PaOOTHI CTYJEHTOB SIBIISIOTCA:

CucremaTu3anus 1 3aKperieHUe NOIYyYEHHbIX TEOPETUUECKUX 3HAHUN U
IIPAKTUYECKUX YMEHHI CTYZCHTOB;

VYrny6aeHue U paciupeHrue TeOPETUISCKON IMOTOTOBKY;

@opMUpOBaHUE YMEHHHM HCIIONb30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPABOYHYIO JOKYMEHTALMIO U CIIEHUATIbHYIO JIUTEPATYPY;

Pa3BuTue Mmo3HaBaTENbHBIX CIIOCOOHOCTEH M AKTUBHOCTU CTYIEHTOB,
TBOPYECKOW  WMHUIMATHUBBL,  CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

Hcnonb3oBaHue Marepuana, COOpPaHHOTO M TMOJIYYEHHOTO B XOJE
CaMOCTOATENbHBIX 3aHATUH Ha NPAKTUYECKUX 3aHATUAX, NPU HANMHCAHUU
KYpPCOBBIX M BBIITYCKHOM KBaNM(UKAMOHHOW paboT, s 3PdeKTUBHOM
HOJTOTOBKU K UTOTOBBIM 3a4YETaM .

W3yyeHne  IUCHUIUIMHBI ~ JOJDKHO  CONPOBOXAATHCA ~ MHTEHCUBHOM
CaMOCTOSITEJIbHOM pabOTOM CTYAEHTOB C PEKOMEHIOBAHHBIMH IPENOIaBaTEISIMU
JUTEPATYPHBIMA UICTOYHUKAMU U C MaTepUagaMu, IOJyYEeHHbIMH Ha JIEKIMOHHBIX,
NPAaKTUUECKUX 3aHATUSAX U Ja0opaTopHbIX padorax. CTYIEHT OJIKEH MOMHUTD,
YTO HAYUMHATh CAMOCTOSITENIbHBIE 3aHATHUS CJEAyeT C NEPBOrO JHS U3YUYEHHS
JUCUUIUIMHBI U MPOBOJUTH MX PErysiipHO. OUYeHb BaXXHO HPUIIOKHTh MAaKCUMYM
YCUJIUHM, BOJIM, YTOOBI 3aCTaBUTh ceOsl paboTaTh C MOJTHOW HAarpy3kKoul ¢ MEpPBOTO
JTHS.

Kaxxnplil CTyZeHT [OJDKEH caM IUIAaHMPOBAaTh CBOKO CaMOCTOSITENBbHYIO
paboTy, UCXOJI U3 CBOMX BO3MOXHOCTEM W MNPHUOPUTETOB. DTO CTUMYJIUPYET
BBINIOJIHEHUE paloThl, co3/laer Oosee CIOKOWHYI0 OOCTaHOBKY, YTO B MTOIe
HOJIOKUTENBHO CKA3bIBAETCS HA YCBOCHUH MaTepHala.
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Ha ocHoBe wW3ydeHHs pPEKOMEHAOBAHHOW JIUTEPATyphl IIEJIECO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, TIOJIOKCHUH U  OMpEIeICHUH,
TPEOYIOIINX 3aIIOMUHAHUS U HEOOXOMMBIX JIJIT OCBOCHUS PA3/CIIOB TUCITUTIINHBI.
Jlist  TIOOTBOPHOM pabOThl HEMAJIOBaXHOE 3HAYCHHE HMMEET OOCTaHOBKA,
opranu3anus pabodyero mecrta. HyxHO 100HMTBCS, 4TOOBI MECTO PAaOOTHI IIO
BO3MOYKHOCTH OBLIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MECTE JieiaeT ee Oosee
1010TBOPHOM. [IpoayKTUBHOCTH pabOThI 3aBUCUT OT MPaBUIBHOTO YEpPEIOBAHHS
Tpyaa 1 otabixa. [ToaToMy KaXkaple Yac WiId JiBa CIEayeT JeiaTh, nepepbiB Ha 10-
15 muHyT. BBIXOAHBIE IHM JydIlle MOCBSITHTh AKTHBHOMY OTIBIXY, 3aHSATHSAM
CIIOPTOM, TPOTYJIKaMU Ha CBEXKEM BO3IyXxe W T.A. [lake mepexiiroueHne ¢ OJHOTO
BUJIa YMCTBEHHOU pabOTHI HA APYTOH MOXKET CITY’)KUTh aKTUBHBIM OTBIXOM.
Oco0oe MecTo yaensieTcsi KOHCYJIbTUPOBAHMIO, KaK OJHOW U3 (opM 0OydeHUs U
KOHTPOJISI CaMOCTOSITENbHOU paboThl. KOHCYIbTHpOBaHUE MPEATIoaracT 0CoObIM
oOpa3oM  OpraHM30BaHHOE  B3aWMOJICHCTBHE  MEXKIy  IIperojaBaTeiieM-
KOHCYJIPTAHTOM M CTYJCHTaMH, HAIpaBJICHHOEC Ha paspenicHue MpodieM W
BHECCHHE IMO3UTUBHBIX U3MCHCHHH B JICATCILHOCTD CTY/ICHTOB.

9.1 MeTogu4ecKkue yKa3aHHs 10 BbINOJTHEHUIO U 0(pOPMIICHUIO
BBINOJIHEHHBIX MPAKTHYECKUX 3aJaHUH N0 AucHuIuiniHe «CTpouTebHas

MEXaHHUKa»

9.1.1 TpeGoBanus k 0pOPMIEHUIO BLINIOJIHEHHBIX MPAKTHYECKUX 32 TaHHI

o BrImonmHeHHOE TIPaKTUYECKOE 3a/laHue JIOJDKHO ObITh odopmileHo Ha JwcTax (Gopmara
A4 co creayronMU TOJSIMHU:
e JleBoe - 25 MM.
e Bepxnee - 15 mMm.
e [IpaBoe - 15wmwm.
e Hmwxkuee - 15Mm.

o BrinonHeHHOE MpaKTUYECKOe 3a/JaHKe JIOJKHO MMETh TUTYJbHbIM smct. [lpumep
0ohOpMIICHHUS TUTYJIBHOTO JIUCTA TIOKa3aH B IPHJIOKEHUHU.

o BrinonHeHHOE MPaKTUYECKOE 3a/IaHKE JIOJKHO COJIepKaTh CIEAYIONIUE pa3/ieibl:

e CopaepxxaHue.
e Bgencuue.
e (OcHOBHasg 4YacTh.
® 3aKJIIOYcHUEC.
e CHHCOK HMCHOJIb30BaHHOW JUTEPATYPHI.
e [lpwioxkeHust (He SBISIOTCA O00SM3aTEIBHON YACTBIO OTYETA).
e CrpaHuibl OTYeTa AOKHBI OBITH NMPOHYMEpOBaHbl. Hymepamuss HadyMHAETCS CO BTOPOM
cTpanuilpl. Ha TUTYIBHOM JIMCTE HOMEP CTpaHUIE HE MPOCTAaBIISETCS.
e B OCHOBHOW 4YacTH HaxXOAATCSd BCE€ NPOHYMEpPOBaHHBIC TIJIaBbl, Tmaparpadgsl U
noinaparpadsl.
Hymepamus naparpadoB u moanaparpadoB MPOU3BOAATCS CICAYIOMNAM 00pa3oM:

e Jlepas mudppa o0O3HAYaET HOMED TJIABHI.

e Bropas mudpa - MopsaaKkoBeId HOMep maparpada.

e Tperbs tmdpa - mopsaKoBBI HOMep Toxmaparpada.
Hanpumep, naparpad 2 u nommaparpad 5 maparpada 2 riaBsl 3:

e [II Onucanue pacyeTHOil cXeMbl
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e 3.2 I'paHu4HBbIC YCI0BUSHA
e 3.2.5 I'paHH4HBIE YCJTOBHS N0 NEepeMelIeHUAM

Hywmepariuss pucyHKOB MPOU3BOAUTCS CIEAYIOIIUM 00pa3oM:
e [lepBas mudpa oOO3HAYAET HOMEpP TJIaBHI.
e Bropas nmudpa - MOpsAKOBBI HOMEP PHUCYHKA B TJIaBe.

Hanpumep, pUCyHOK B IJ1aBe 3, MMEIOLIUN NOPSAKOBbIA Homep 11:

® Puc. 3.11. /Ilmagororoe OKHO BBOJA HCXOJHBIX JAHHBIX
Touka B KOHIIE Ha3BaHHWs TJaBbl, maparpada, moamaparpada U pUCYHKA HE CTaBHUTCH.

Ha3zBanue riiaBbl MUILIETCS 3arIaBHBIMU MOy XKUPHBIMU OykBamu. Hazanus naparpados u
nojnaparpa(oB MHIIYTCS CTPOYHBIMH MOTY>KUPHBIMUA OYKBaMU, 38 UCKIFOUEHUEM IIEPBOM

OykBbI, 3arnaBHoO. [loamaparpadbl MOTYT OBITH BBIAETICHBI KYPCHBOM.

HywMmepanusi MCrosib30BaHHON JUTEpaTypbl MPOU3BOAUTCS JTUOO B ai(aBUTHOM MOpSIKE,
1100 10 MEpe CChUIOK Ha HEE B TEKCTE KypCOBOU pabOThI.

[Ipumepsl odopMiIeHHS JTUTEPATYPHI.
Kuurn:

* bunepman B.JI. — Teopus mexannyeckux kosneGanuii. — M.: Beicur. mkona, 1980. — 408
c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

AKypuanbr:

¢ bopucos 0.C., baarosemenckuii 10.H., Imurpuuenko C.C., [TankpatoB H.M. Ananus

MIPUMEHUMOCTH YPAaBHCHHH U HCCIieJoBaHUE (DOPMBI KPUBOM YCTANOCTH // 3aBOACKAs
naboparopus. Jlnarnoctuka matepuanos, Nel0, 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.

9.1.2 TpeGoBaHus K COAEPKAHMIO PA31eI0B NPAKTHYECKOIO 3a1aHUS

1.

B conep:kanmu n0/KHBI OBITH MpENCTaBICHbl Ha3BaHUs BceX TIU1aB, maparpagoB Hu
noanaparpadoB c ykazaHHEM HOMEpPOB HAYaJbHBIX CTPAHUIL.

Bo BBegeHMM OO0OOCHOBBIBA€TCS  aKTyalbHOCTh M CTaBUTCS  Ielib  paboOTHI,

MEPEYUCIIAIOTCS pellaeMble 3aJadd M JaeTcs KpaTKoe conep:kaHue Bcex rnaB. Jlng

KYpPCOBOT'O MPOEKTA, COACPIKAIIETO KOHKPETHBIE 33/1a4uH, 1aeTCsi MOCTAaHOBKA 3a/1au.
Teopernueckast paboTa MOXKET HOCUTh OIUCATEIBHBIM WM METOJIUYECKHA XapakTep.
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3. B ocHOBHOII yacTH TOIPOOHO ONMMCHIBACTCS MOCIEAOBATEIIBHOCTD PEIICHHS 3aa4H.
Ilpumepnuotil TI1aH OCHOBHOM 4aCTH

e JlocranoBka 3amaud. CBeneHuss 00 0OBEKTe HCCIEAOBaHUS U 00JacTu

CTPOUTEIILCTBA.

TeopeTnueckne OCHOBBI PELICHUS 331a4H, UCIIOJIb3YEMBIE aJITOPUTMBI.

Onucanue NporpaMMHOI0 o0ecredeHus

HcxonHble JaHHbIE, ONUMCAHUE PACUETHOU CXEMBI.

Xapaxrepuctuku Mmonenan MKD. KonuuecTBo 371€MEHTOB, Y3I1I0B, CTEleHEH

CBOOO/IBI.

Onucanue TUIIOB KOHEYHBIX DJIEMEHTOB.

e  Hudopmarus 06 ycnoBUAX 3aKpEIUICHUS U HATPY>KEHUS.

¢ [locnenoBarenbHOCTh (POPMHUPOBAHUS MOJAENTU cpencTBaMu nporpammsl MKDO,
0COOEHHOCTH MOATOTOBKH MOJIEIIH.

* HMudopmanus o npoiecce peleHus 3a1a4u.

e (CBemeHuss O KOMIIbIOTEpE, XapakrepucTukax mporpammbl MKD (Ha3Banwue,
BEpCHsl, BO3MOXKHOCTH), HEOOXOJAUMBIX BBIYMCIUTENIBHBIX pecypcax, BpeMEHU
peleHus.

* AHaiu3 pe3yJbTaTOB PACUETOB.

4. B 3akjIl04YeHMH JaeTcs KpaTKas OLIEHKAa W OCHOBHbIE BBIBOJbI BBIMOJHEHHON pabOTHI.

5. B npuioikeHme BBIHOCUTCS HMH(DOPMALMOHHBIA MaTepuai, He TpeOYIIUi AeTaibHOro
paccMOTpeHHss B OCHOBHOM 4YacTH (Hampumep, TaOauubl, TpaduKH, PUCYHKH, JIMCTHHTH
porpaMM H T.I1.)

9.1.3 TpeGoBaHus K BLINOJIHEHHIO IPAKTHYECKUX 3aaHHI

1. TlpakTuyeckoe 3aaHue IOHKHO OBITH O(OPMIEHO COTTIACHO TPEOOBAHUIM YKa3aHHBIM
BEIIIIC.

2. CopnepkaHue TPAKTUYECKOTO 3aJlaHUSl JIOJDKHO COOTBETCTBOBATH IEPEUYHUCIICHHBIM BBIIIE
TpeOOBaHUSIM.

3. Tlpaktudeckoe 3aJlaHue JIOJDKHO OBITh CIIAHO 32 JBE HENENH 1O OKOHYAHHS CEeMEecCTpa.

10.MeToanuyecKkue peKOMEHIAIMH J1JISl IPenoJaaBaTeis

B3auMmopeiicTBue mpemnomaBarenss CO CTYJCHTaMH MOJXKHO pa3AeiiuTh Ha
HECKOJBKO COCTaBIISIONMIMX — JICKIMOHHBIC, TNPAKTHYECKUE H J1abopaTOpHBIC
3aHATUS M KOHCyIbTHUpoBaHue. [IpemogaBaTens JODKEH TMOCIEIOBATENIBHO
BBEIYMTATHh CTYACHTAM PSJ JICKIIUHA, B XOJE KOTOPBIX CIEAYET COCPEIOTOYHTH
BHUMAaHHME Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOr0 Marepuania, a
TaK)K€ OpPraHW30BaTh MPOBEACHUE MPAKTHUYCCKUX 3aHATHH TaKUM 00pa3oM, 4TOObI
aKTUBU3UPOBATh MBINUICHAE CTYJICHTOB, CTHUMYJIHPOBATh CaMOCTOSITEIIEHOE
U3BJICUCHHE WMH HEOOXOauMOW WH(POpPMAIMK U3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHHUTENIbHBIA aHAJIU3 METOJOB PEIICHHM, COMOCTaBJICHHWE TOJYyUYECHHBIX
pe3yiabTaToB, OPMYIHPOBKY U apTYMEHTAIMI0 COOCTBEHHBIX B3TJIS0B HA MHOTHE
CHIOPHBIE TIPOOIIEMBI.

[lepen HauaaoM mpenoaaBaHus MPETOIABATEII0 HEOOXOANMO:
- U3YYUTH PabOUYI0 IPOTPaMMYy, TIETH U 3a/1a91 JUCITUTUTHHBL
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- YETKO MPEJICTABIAThH ce0e, KaKue 3HAHUS, YMEHHS U HABBIKU JOJIKEH MIPUOOPECTH
CTYJEHT;

- MO3HAKOMMUTCS C BUJIaMU y4eOHOU paboThI;

- U3YYUTh COJAECPKAHKUE PA3IEIOB AUCIUIIIINHBI.

B Xxoae neKIMOHHOTO 3aHATUS NPENOAABaTENb JOJKEH Ha3BaTh TEMY,
y4eOHbIE BOIPOCHI, O3HAKOMHUTH CTYJCHTOB C T[EPEYHEM OCHOBHOM U
JIOTIOJIHUTEIIBbHOM JINTEPATYPHI 110 TEME 3aHATHSL.

Bo BcTynuTenbHON 4YacTH JIEKIIMM OOOCHOBATh MECTO M POJIb M3ydaeMoil
TEMbl B Y4YeOHOW IMCHUIUIMHE, PACKPBITh €€ MpakTH4YecKoe 3HaueHue. Ecim
YUTAETCS HE TepBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEbIAYIIEH, He
Hapylas JIOTUKUA W3JIOKEHUs] yuyeOHOro marepuaina. JIeKiuoo cieayeT HauuHaTh,
TOJILKO YETKO 0003HAUYMB €€ XapakTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIC B €€
xoJie Oy1yT pacCMOTPEHBI.

B ocHOBHOW 4YacTW JIEKIIMU CJIEyeT PACKPBHIBATh COJEpP)KaHHE YUYEOHBIX
BOIIPOCOB, AKIIEHTUPOBATh BHHMAHHME CTYJCHTOB HAa OCHOBHBIX KaTE€ropusx,
SBJICHUSIX U Tpolleccax, 0COOCHHOCTSX MX MpoTeKaHus. PackpbiBaTh CyIIHOCTh U
CoJlep KaHUe PA3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOAXOJO0B K OOBSICHEHMIO TEX
WIM WHBIX SBIEHUW u TporeccoB. Cremayer apryMeHTHPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3HUIIMIO TIO CIOPHBIM TEOPETHUYECKUM Borpocam. [IpuBoauTh
npuMepsbl. 3aaBaTh MO XOAY M3JIOKEHUS JIEKIIMOHHOTO Marepuana PUTOPUUECKUE
BOIIPOCHI ¥ CaMOMY JlaBaTh Ha HUX OTBET. OJTO CIIOCOOCTBYET aKTHUBU3AINH
MBICITUTEIBHOMN JESITEIbHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpEca
K Marepuainy JIeKIHH, €€ coaepxkanuto. [IpenomgaBarens OOMKEH PYKOBOAUTH
paboTOil  CTYJEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  Marepuala,
MOAYEPKUBATh HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJOKCHUHN
M3y4aeMoOu TeMbI, 0C000 BBIJIEIIsA KAaTErOPUMHBIN anmapar.

B 3akmrounTtenbHOM 4acTH JIEKIIMKM HEOOXoauMo chopMyiaupoBaTh OO0IIHE
BBIBOJIbI IO TEME, PACKPBIBAIOIIUE COAEPKAHUE BCEX BOMPOCOB, IMOCTABJICHHBIX B
aexkuuu. OOBSIBUTH IUTAH  OYEPETHOTO CEMHHApCKOro , JaTh KpaTKue
PEKOMEHJAMK O TMOJArOTOBKE CTYAEHTOB K cemuHapy . OmnpenenuT MECTo U
BpeMsI KOHCYJbTallUM CTYJIEHTaM, IOKEJIAaBIIUM BBICTYIIUTh Ha CEMHUHApe C
JOKJIalaMu U pedepaTaMu 10 aKTyalbHBIM BOTIpOcaM 00CYKIaeMOi TEMBI.

Ilens mpakTUYECKUX 3aHATUN - OOCCIIEYUTHh KOHTPOJIb YCBOCHUS Y4€OHOTO
MaTepHuayia CTyJACHTaMH, pacliipeHue U yrioyOIeHNe 3HaHUH, TOTyYEHHBIX MU Ha
JEKIUSAX M B XOJ€ caMoCTosiTeTbHONW padoThl. [loBbimenue »h@PpekTUBHOCTH
MPAKTUYECKUX 3aHATHUM JOCTUTACTCS TOCPEACTBOM  CO3/IaHUS TBOPYECKOU
OOCTaHOBKM, pAacloJiaralmIiieil CTyJEeHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX
B3IJISJIOB M CYXKACHUW IO OOCYXJaeMbIM BOIIPOCaM, >KEJIaHUIO y CTYACHTOB
nopaboTaTh y JOCKU MPHU PEIICHUH 3a/1a4.

[Tocne Kaxaoro JIEKUMOHHOTO M MPAKTUYECKOrO 3aHATUA  CHEIaTh
COOTBETCTBYIOIIYIO) 3alUCh B JKypHaJlax ydYeTa [OCEHAaEMOCTH 3aHATHUI
CTYJICHTaMH{, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTyIEHTOB Ha 3aHATHsAX. lIpoBoauTh TrpynmoBble UM  HUHAUBUYaIbHBIE
KOHCYJIbTAllMM CTYJEHTOB I10 BOIIPOCaM, BO3HHMKAIOIIUM Y CTYIAEHTOB B XOJ€ HX
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MOJTOTOBKHU K TEKYIIEH M MPOMEKYTOUHON aTTECTAIMH 0 YIeOHOH MTUCIIUTIINHE,
PEKOMEHIOBaTh B MOMOIIb YYeOHBIEC U APYTHEe MaTepUAJIbl, & TAK)KE CIPABOYHYIO
JUTEPATYPY.

DK3aMEeH WY 3a49eT I10 JUCITUIUIHHE TPOBOAUTCS B (pOpME MUCEMEHHOT'O SK3aMeHa
C MOCJIeYIONIEeH MHIUBUAYyAIbHOM OECEeoN CO CTYJICHTOM Ha OCHOBE BOIIPOCOB,
c(hOopMYyJIMPOBAHHBIX B 3aUETHBIX OmMiIeTaxX. B OujeT BHOCHTCS JBa TEOPETUUECKUX
M OJIMH IPAKTHUYECKUH BOMPOC U3 PA3TUYHBIX Pa3JeioB MUCIHUIUTMHBI s OoJiee
MTOJTHOM TIPOBEPKU 3HAHMM CTyAeHTOB. OICHKA BBICTABIIACTCS IPEIOaBaTelieM U
oOBsBIsIeTCS MMOciae oTBeTa. IIpernogaBareslb MPUHUMAIOIIHMK 3a4eT JTMYHO HECET
OTBETCTBEHHOCTH 32 IPABMWIIBHOCTH BBHICTABIICHUS OIICHKH.

[Iporpamma cocrtaBieHa B coOTBEeTCTBUU ¢ DepepanbHbIM TOCYaPCTBEHHBIM
oOpa3oBaTeIbHBIM  CTaHAAPTOM BBICHIEr0 0Opa30BaHMsS 1O  HAMPABICHUIO
noaroroBku  OakamaBpoB 08.03.01. CrtpoutenabcTBo  (IIpombineHHoe u
IpaXJIaHCKOE CTPOUTEIBCTBO).

IIporpammy cocTaBuJI:

J.T.H. / O.A. Pycanos/

IIporpamma yTBepxkaeHa Ha 3aceganuu kadeapsl “/lunamuka,
NPOYHOCTH MAIIIMH M CONPOTHBJICHHE MATEPHATIOB” « _ » 2017
T., IPOTOKOI No

3aBenytomuii kadenpoit
1. T. H., podeccop /A.A. CkBOpIIOB/

PykoBoauTens 00pazoBaTrenbHOR
IPOrpamMMBbl / /
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[Ipunoxenue 1.
CTpykTypa U coaepkaHue TUCHUIIMHBI «CTpouTeIbHASI MEXAaHUKA» M0 HanpaBJieHnio noarorosku 18.03.01
«CTtpoutenbcTBo» (IIpoMbIlIIEHHOE U TPAKIAHCKOE CTPOUTEIBCTBO)

(0akanaBp)
o = Buabi yueOHoli padorsl, Dopm
3 g & BKJII0YASl CAMOCTOAATEJIbHYIO Buasbl camocTosiTeIbHOM padoThl bl
Pasnea “E’ % § paboTy CTY1eHTOB, CTYACHTOB aTTecT
@ 5 U TPYAOEMKOCTH B Yacax anuu
n/n © T3 pya
J | II/C | JIao | CPC | KCP | K.P. | K.IIL | PI'P | Pedepar | K/p | O | 3
YerBepThIil ceMecTp
1.1 | Tema 1. Bseoenue 6 1 2 4
Tema?2. Pacuem mnozonponemuuix
oanok. H3zub 6anok, nexcawux Ha
1.2 | ynpyzom ocnoeanuu. Ilonamue o 6 2-3 2 4
Kpaeeom Ighghexme. Qucnennvie
Mmemoouvl pacuema 6a10k na IBM.
Tema3. Pacuem cmepiicneswix cucmem
Mmemooom  nepemewienuii.  Memoo
1.3 | koneunvixsnemenmos npumenumensvno 6 3-5 2 4
K cmepicnesbiM U DanoyHbimM
cucmemanm.
Temad.Bapuayuonnuvie Memoobl
Mmexanuku Koncmpykuyui. Ilpunyun
1.4 | Munumyma nomenyuanvhoii nepzuu. 6 6-9 D) D) 4
) Ilpunyun 603mM0MCHBIX nepemeuienuil.
Memoo Pumuya, memoo byénosa-
T'anepkuna.
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1.5

Tema 5. Ceéeodenusn uz meopuu
6epoAmMHOCHeEll U MAMEMAMUYECKoll
CIamucmuKu.

10-12

1.6

Tema 6. Ceedenusn u3
CIMAMUCMUYECKOU OUHAMUKU..

14-15

1.7

Tema 7. OcHnosbt o6weii meopuu
obonouex.

16-18

1.8

Tema 8. Oo30p nHopmamuenvix
00KYMEHM 08, Pe2laMeHmMUpPyIouux
HA0eIHCHOCMb CHPOUMETbHBIX
KOHCMPYKYUIL U OpYy2UX MeXHUUecKux
00vexmoe. OcHO6HbIE NOHAMUAL,
mepMuHbL U UX OnpedeneHus 6 meopuu
HaoexcHocmu.

1-3

1.9

Tema 9. Ilokazamenu naoexxcruocmu
MEeXHUYECKUX 00beKmoe.

1.10

Tema 10. @opmynuposka 3adau
CIPOUMENbHOI MEXAHUKU 8
6€POAMHOCHHON NOCHAHOGKe.

7-8

1.11

Tema 11. Koneuno-inemenmmoie
dopmynupoexu peuwrenusn 3adau
CIPOUMENbHOl MEXAHUKU 8
6€POSIMHOCMHOI HOCIAHOBKE.

9-11

1.12

Tema 12. Ouenka eepoamnocmu
b0e3omka3znoil pabomul u
KoIhpuyuenma 3anaca npounocmu @
CIAMUCIMUYECKOU ROCHAHOGKe.

12-13

1.13

Tema 13. Coop u oopabomka
UHpopMmayuu o HadexCcHocmu.
Memoowvl npozHo3uposanus
naoexcnocmu. Hopmuposanue
HaodexcHoCmu.

14-16

1.14

Tema 14. Memoowt nosvtuieHus
HaoecHoCmu 30AHUTL U COOPYHCEHUTl U
Opy2ux mexHuueckux 00beKmoe Ha
cmaouu nPOeKmMuposanus

17-18

Bcero yacos no fucuuIMHEe B

36

36

72

21




| IIEeCTOM CEMECTpPE
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Ipunoorcenue I

5 5 pabouetl npozpamme
MUHUCTEPCTBO HAYKU U BbICHIET'O OBPA3OBAHUA POCCUMCKOU ®EJIEPAIINN

®EJIEPAJIBHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YUPEXIEHUE BBICIIETO OBPA3OBAHIIS
«MOCKOBCKHH NOJIMTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)

Kagpeopa: /unamuka, npoyHocmes Mawiun u CORPOmMueIeHue Mamepuaios

®OH/I OHEHOYHBIX CPEJICTB

MO JNCHUIIJIMHE

«CTpouTe/IbHAA MEXaAHUKA»
Hanpagnenue nmoaroroBku
08.05.01 CTpouTe/IbCTBO YHHKAJIBHBIX 3JaHUN U COOPYKeHU I

[Tpodunb moaroToBKU
CTpoHTENbCTBO BEICOTHBIX M OOJBIIICTIPOJICTHBIX 3aHUN M COOPYKEHUH
®dopma oOydeHus: ouHas

Mockesa, 2020200
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TIOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMITETEHIIUM

Tabauua 1

CrpouTesibHasi MEXaHUKA

ODKCIEPUMEHTAIBHBIX JTaHHBIX BEPOSTHOCTHOA
CTaTUCTHYECKUMH METOJIAMH;

YMmers:

- BBISIBJIATH M KJIacCUPUIMPOBaTh (HU3NUYECKUE,
JIpyrue  IMpoILECcCHI,
MpoTeKarone Ha 00beKTe MpodhecCHOHATHHON
NesITeIbHOCTH;

154 XUMHNYECKHEC n

- NPUMEHATh THUIOBBIE 33JaYd  TEOPUY]
ONTUMHU3ALHH B npodeccuoHaIbHON
NesTelbHOCTH;

- ONpeNeNIATh  XapaKTepPUCTHKH  Ipoleccad
(SIBNIEHUSA), XapaKTEpHOTO N1  OOBEKTOB

HpO(i)CCCHOHaHBHOﬁ JCATCIIBHOCTH, HA OCHOBC

dI'OC BO
B mpoiiecce ocBOeHUS JAHHOH JTUCIUIUIMHEI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CICTYIOIINE
KOMIIeTeHIIUH:
KOMIIETEHIIUN [l'[epeqeﬂb KOMIIOHEHTOB Texnosoruss  @opma CreneHnu ypoBHell 0CBOEHUS
NH- OdOPMYJINPOB- ¢popmupoBan oue- KOMIIeTeH Ui
JMEKC KA s HOYHOTO
KOMIIETEHIUH [CpeacTBa
OIIK-1  |CniocoOeH pemiaTh 3HATD: CamocrositensHast YO, Ba3oBblii ypoBeHn
NPUKIAAHBIC 321291 |- MeTOAbl PEIICHHS  MPHKIATHBIX 3aﬂaqpa60Ta’ U1, - CITIOCOOCH 6bINOIHAMb peulerue 3a0au
CTPOHTENBHOI . VICKIINH, K, CMpoumenbHoU MexaHuKu 6eposmHOCIHbLLL
MpohecCHOHANBHOM ACATCIABHOCTH, npakTHYECKHE K/ xapaxmep ycio8uil HazpyiceHusl, C8OUCMS,
OTPACIIH, UCTIONIB3YS I
(yHIaMEHTaJIbHbIE 3aKOHBI, ONMCBIBAIOIINE P, ONPEOENIOUUX NPOUHOCIL MAMEPUATLOB U
TEOPHUIO0 U METObI W3y YACMBIH IIPOTIECC HUTH ABIICHIE, T, KOHCMPYKYUll 30aHUL U COOPYICEHUL.
(byHIaMEHTATBHBIX Y ’ PT Bocripon3BoICTBO MONYYCHHEBIX 3HAHMI B X0/¢

I[oBbIIEHHBbI YPOBEHb

- CIIOCOOCH CaMOCmOAmMeNnbHO GbINOMHAMb
pewienue 3a0ay cmpoumenbHol MEXAHUKU
6EPOSIMHOCMHbBILL Xapakmep YCao8uil
Hazpyocenus, ceoUcma, onpedensouux
npouHoCms Mamepuanios u KOHCMPYKYull 30aHull
U coopyoicerutl

[MpakTHyecKoe MPUMEHEHUE MMOTYYCHHbBIX 3HAHUN
B TIpOIECCe MOArOTOBKH K CEMUHAPaM, K
BEICTYTUICHHIO C JIOKJIaJOM
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TEOPETUYECKOTO (3KCTIEpUMEHTATIBHOTO)
MCCIIEIOBAHMUS;

- NPEICTaBIATh 0a3zoBbIe s
npodeccuoHanbHOM  cepbl  PUBNYECKUX
[IPOLIECCOB (s1BIIEHUI) B BH/JIE
MaTeMaTH4eCKOTo(1x) ypaBHeHus(}),
000CHOBaHWE TPAaHUYHBIX W  HAYaIbHBIX
YCIIOBUH;

Baagers:

- METOJlaMH pELICHUS WH)XEHEPHBIX 3aj1ad ¢
MPUMEHEHWEM MaTeMaTH4ecKoro ammapara H
MPUKJIaJHBIX IPOTPaMM pacueTa;

- MeTOoaMHu pelieHus YpaBHEHUH,
OTIHCHIBAIOIIUX OCHOBHBIE buznueckue
MpOLEeCChl, C  NPUMEHEHHEM  METO/OB

MAaTEMAaTHYCCKOI'O aHaJIn3a
- crocodbamMu OLICHKH aICKBATHOCTH|

pE3YyJIbTaTOB MaTEMaTHYECKOT O
MOJICJINPOBAHMS, bopmynupoBaHue,
IpeI0XKEHUM 1o HCIIOJIb30BaHUIO

MaTeMaTHYEeCKOM MOJCIN IJIs peuicHuA 3a1a4

npohecCHOHATBLHOM NesTeIbHOCTH

25




Tpunoscenue 2
K paboueii npozpamme

Hepeltenb OUCHOUYHbBIX cpe()cme no 0ucuunﬂuue
«Cmpoumenbmm MeXanHuKka)

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakrepucTuka oleHOYHOTO OLEHOUHOTO CPEICTBA B
oC cpeacTsa CpeacTsa d0C
CpencTBO KOHTPOJISI, OPraHU30BAHHOE KAK
crnenuajJbHasi Oecela MeAaroru4eckoro
YcrHbIi onpoc pa0doTHHKA € 00y4YalOIIMMCS HAa TeMBbI, Bomnpocel o
12 co0eceoBaHue, (CBSI3aHHbIE ¢ M3y4aeMOil TUCHUILIMHOW, W TeMaMm/pa3zaejiam
YO) PacCUMTAHHOEe Ha BbIICHEHHE 00beMa JAMCIHILTHHBI

BHAHUI 00y4aI01Ierocsi Mo onpeae e HHOMY
azjieny, TeMe, mpoodJieMe u T.1I.
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MIPUMEPBI 3BAYETHBIX U DK3AMEHALIMOHHBIX BUJIETOB

MHUHHUCTEPCTBO HAVKH U BBICILIEI'O OBPASOBAHUSA POCCUMCKOM ®EJIEPALIMA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30BATEJIBHOE YUPEXXJIEHUWE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHI HOJIHTEXHI{IJ‘-IECKI/IP'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKa, TPOYHOCTH MAIIMH U COTPOTHBIICHHUE
MaTepuaaoB»
Jucuuminuna - CtpouTtenbHas MEXaHUKA
Hanpasnenue - 08.05.01 CtpouTenbcTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUI
Kypc 3 cemectp 6
3AUETHBINA BIIET Ne 1

1. OTnuuus [eTepMUHUPOBAHHOTO TTOIX0/a K PacUeTy Ha MPOYHOCTbD, UCIIOIB3yEMOT0 B KITACCHUYECKHX
Kypcax CONPOTHBIICHUS MaTEPHATIOB U CTPOUTEIBHON MEXaHHUKH, OT BEPOSITHOCTHOTO MTOIX0/1a,
YYUTHIBAFOIIETO peabHbBIC (PAKTOPHI CIyU4alfHOTO HArPYKCHHS U CITyJalHBIH XapaKTep XapaKTePUCTHK
MPOYHOCTH.

2. OmnpeseneHne TEPMUHA «HAACKHOCTDY.

3. 3agaua.
YTBepk/IeHO Ha 3aceJaHuU Kapeaphl «_ » 2020 r., IIporokon Ne
3aB. xadeapoit /®UO/

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®EIEPALIAN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIbHOE YUPEX/IEHUE BBICIIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI/IU‘—IECKI/H?I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKa, IPOYHOCTh MALIMH U COPOTHBIICHHUE
MaTEpUAIOB»
Hucnunnuna - CtpoutenbHasi MEXaHUKA
Hanpasnenue - 08.05.01 CtpouTenbcTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUI
Kypc 3 cemectp 6
3AUETHBIA BUJIET Ne 2

1. MeToj niepeMenieH i Ha MPUMepPe pacdyera CTEPKHEBBIX CUCTEM, Pa0OTAIONINX HA PACTIKECHHE-
cKartue.
2. Ilonstus: nedekt, 0TKa3, MOBPEKICHHUE.

3. 3amauva.
YTBepKIEHO Ha 3acefaHuu Kadeapsl «_ » 2017 r., IlpoTokon Ne
3aB. xadempoii /D®UO/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUSA POCCUCKOM ®EIEPALIN
OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMI HO.JII/ITEXHI/I”‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWM ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IMHAMUKa, IPOYHOCTH MAIIMH U COPOTHBICHHUE
MaTepHaIOB»

JucuuruinHa - CTpouTenabHas MEXaHUKa

Hanpasnenue - 08.05.01 CTpouTeNbCTBO YHUKATBHBIX 3JJaHU U COOPYKEHUI

Kypc 3 cemectp 6

3K3AMEHAHI/IOHHI)IFI BUWJIET Ne 9
1. IlonsTre cnyyaitHol BenuuuHbl. PacnpeneneHue oqHOMEpHOU cinyuyailHoi BennuuHsbl. [I10THOCTH
BEPOATHOCTEN pactipeneneHus. Meauana, MojJia pacnpeaenenus. KBaHTuib.
2. BBIBOJI COOTHOIICHUH JJIs1 MATPUI] )KECTKOCTH, Macc U IeMII(pUpOBaHHS ISl KOHEUHBIX JIEMECHTOB.
3. 3amaya.

YTBepk/IeHO Ha 3aceJaHuu Kadeapsl «_ » 2017 r., IIporoxosm Ne

3aB. xageapoi /®UO/

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHN S POCCUCKOM ®EIEPALIAN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIETO
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI/Iu‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIN, kadenpa «JIuHaMuKa, IPOYHOCTH MALIMH U COPOTHBIICHHUE
MaTEpUAIOB»

Hucnunnuna - CtpoutenbHasi MEXaHUKA

Hanpasnenue - 08.05.01 CtpouTenbcTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUI

Kypc 3 cemectp 6

SK3AMEHAIIMOHHBIN BUJIET Ne 10
1. XapakTeprCTUKHU CITy4allHON BEITMYUHBI (CpEHEe 3HAUCHUE, CPEIHUHN KBAJIPAT, TUCTICPCHS, CpEIHEee
KBaIpaTHICCKOE OTKIOHCHHE, KO (DHUITMEHT BapHaITiH ).
2. O030p anropuTMOB pacueTa COOCTBEHHBIX YaCTOT U (POpM KOJIeOaHHIA.

3. 3amauva.
YTBepkK/IeHO Ha 3aceaHuU Kadeapsl «_ » 2017 r., [Iporokon Ne
3aB. kadeapoii /ONO/
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[98)

18.
19.

20.

21

22.

23.

24.

IHEPEYEHD BOITPOCOB I10 TEMAM JIMCHUITVINHBI
JJISA YCTHOI'O OITPOCA

«CTpOI/ITe.]IbHaH MEXaHHKa»

OTinums 1eTepMUHUPOBAHHOIO MTOX0/1A K PACYETY HA MPOYHOCTb, CIOJIB3YEMOTO B
KJIACCHYECKHUX KypCax CONMPOTHUBIIEHUS MAaTEPUAIIOB U CTPOUTEILHON MEXAHUKH, OT
BEPOSATHOCTHOTO MOIX0/1a, YUUTHIBAIOLIETO peabHbIe (PAKTOPHI CIIydaiHOTO
Harpy»eHus U CIy4alHbII XapaKkTep XapaKTEPUCTUK IPOYHOCTH.

ConocraBieHe TUITMYHBIX PACUETHBIX MOJIEJEH, BUJJOB HarpyKEHUs, METOJI0B
uccienoanusi HJC u kputepreB OLEHKH MTPOYHOCTH PeATbHBIX KOHCTPYKIHUM 3JTaHUM 1
COOPYKEHMH C pacueTHBIMU CXEMaMH, BUIaMH Harpy3ok, merogamu pacuera HIC u
KPUTEPUSMHU OLEHKH IPOYHOCTHU, U3y4aeMbIMH CTYJEHTAMHU B Kypcax CONPOTHUBIICHUS
MaTEpUajIoB U CTPOUTEIBHON MEXaHUKHU.

[ToHsiTHE HAAEKHOCTH KOHCTPYKLIUH.

IlonsTHe cnydaliHOM Benu4uHbL. Pacripenenenre 0 qHOMEPHOH CIIy4allHOM BEIUYHHBI.
[noTHOCTE BEpOSITHOCTEN pactipenenenus. Meanana, Moaa pacnpeaeneHus. KBanTuib.
XapakTepUCTUKHU CITy4aliHON BEIMUYUHBI (CpEeIHEE 3HAUEHUE, CPEIHUI KBaapar,
JTUCTIEPCHS], Cpe/THee KBAAPATUIECKOE OTKIOHEHHE, KO3 PHUIIMEHT BapraIlin).
JIucKpeTHOE pacnpeaesieHUue CIy4aiiHON BETNYUHBI.

PaBHOMEpHOE pacnipenenenue ciiydyalHOW BEJIMYHHBI

OKCIOHEHIMAJIBHOE pPacIpeeIeHUE CITy4aiiHON BEIMUNHBI

Pacnpenenenue Penes ciydailHOW BETUYUHBI

. Hopmanbnoe pacnpenenenue (I'ayccoBo) cnydailHON BETUYMHBI

. JlJorapudmMuueckn HOpMaIbHOE pacIpeiesieHue CIydaiiHON BeTUIHHBI

. Pactipenenenne BeitOyiia ciydaitHON BEJIMYUHBI

. LlenTpasibHas npeaeabHasi TeOpemMa TEOPUN BEPOSTHOCTEM.

. MHOTOMEpHBIE CIIy4aiiHbIC BEIMYUHBI.

. O1ieHMBaHUE MApaMETPOB CITYYaHOW BETUYUHBI.

. IloHsiTHE BEIOOPOUHBIX 3HAUYCHH CITy4aifHOW BEIMYHHBI.

. Pactipenenenust BBIOOPOUHBIX 3HAYCHHH ClTydaiiHOW BenmnuuHbl. [locTpoeHue

JIOBEPUTENIbHBIX HHTEPBAJIOB.

JleTepMUHUPOBAHHBIE U CITyYalHBIE TPOLIECCHI.

Knaccugukarus neTepMUHIPOBAHHBIX IPOLIECCOB - IEPHOANYECKHE (TapMOHHUYECKHE,
MOJIUTAPMOHUYECKHE /HETIEPUOINUECKHE (TIOYTH TIEPUOIUIECKIE, TIEPEXOTHBIE).
[Ipumeps! pouieccoB (rapMOHUYECKHI MpoLiece, Y3KOMOJIOCHBIN ciy4yaiiHbIi IpolLecc,
ITUPOKOIIOJIOCHBIN CITyYalHbIN ITyM).

. Knaccugukanus ciaydaiiHpIX POLIECCOB - CTAIIMOHAPHBIE (IPTrOIUUECKHE,

HEIPTOANYECKHUE)/HECTAIlMOHAPHBIC.

OCHOBHBIE XapaKTEPHUCTUKH CTAIMOHAPHBIX CIyYalHBIX MPOIECCOB (CpeTHUE 3HAUYCHUS,
CpeIHUE KBaJpaThl, IFIOTHOCTU BEPOSITHOCTEH, KOBapHallMOHHbIE (DYHKIUHU, GYHKIIHH
CHEKTPaJIbHOU MIOTHOCTH).

CoBMecTHBIE CTATUCTUYECKUE XaPAKTEPUCTUKN HECKOJIBKUX MPOLIECCOB (COBMECTHBIE
IUIOTHOCTU BEPOSTHOCTEH, B3aMMHBIE KOBApUAIIMOHHBIE (DYHKITNH, B3aMHbBIE
CHEKTPaJIbHBIE JIOTHOCTH, YACTOTHBIE XaPaKTEPUCTUKU, (PYHKIIUU KOTEPEHTHOCTH).
JIuHEeHbIE CHCTEMbI — OCHOBHBIC JTUHAMHUYECKHAE XapaKTePUCTUKH (COOCTBEHHBIE
4acTOoThl U (OpMBI KOJIeOaHUH, UMITYJIbCHBIE TIEpEeX0JHbIe (DYHKINH, TIEpEAATOUHbIE
GbyHKIMN).

29



25.

26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.

50.
51.
52.
53.

54.

55

58.
59.
60.
61.
62.
63.
64.

65.

Peakuus Ha npousBosbHOE BO3/eiicTBIE (MHTErpall cBepTKH). Koppensuuonusle u
CHEKTpaJIbHbIE COOTHOILEHHS [Tl TMHAMUYECKOM CUCTEMBI C OJTHUM BXOJIOM U OJHUM
BBIXOJIOM.

Omnpenenenne TEPMUHA «HAEHKHOCTDY.

CoiicTBa, XapakTepu3yrolue 0e30TKa3HOCTh, 10JIT0OBEYHOCTh, PEMOHTONPUTOHOCTD,
COXPaHAEMOCTb.

CocrosiHust 00bEKTA - UCIIPABHOE/HEUCTIPABHOE, PA0OTOCTIOCOOHOE/HEPaOOTOCTIOCOOHOE,
IIpEIEIBbHOE.

[lonstust: nedekr, oTka3, NOBpEXKICHUE.

[ToHATHS: pEMOHT, TEXHUYECKOE 00CTYKUBAHHUE.

Krnaccudukanus oTka3os.

[TonsaTtus: Hapa®oTKa, CPOK CIIYKObI, pecypc (TEXHUYECKHH pecypc).

[TokazaTenp 6€30TKA3HOCTH: BEPOSTHOCTH O€30TKA3HOU PAaOOTHI.

IToka3zarens 0€30TKa3HOCTH: CpeHss HapaOOTKa JI0 OTKa3a.

[TokazaTenp 6€30TKAa3HOCTH: CpeaHss HapabOTKa Ha OTKa3.

Ilokazarenb 1OJIrOBEUHOCTH: CPENHUN pecypcC.

[Tokazarenb 10JIrOBEUHOCTH: raMMa-IPOLIEHTHBIN pecypc.

[Toka3zarenb 1OJTOBEUHOCTHU: CPEAHUIN CPOK CITYXKOBI.

[TokazaTenb HOATOBEYHOCTH: TaMMa-TIPOLIEHTHBINA CPOK CITYKOBI.

Iloka3zarenb 1OATOBEUHOCTH: HA3HAUCHHBII CPOK CITYKOBI.

KomruiekcHbli moka3aTesnb HaJJe)KHOCTH: KO3(PHUIIMEHT TOTOBHOCTH.

KommniekcHbli mokaszaTesb HaIedKHOCTH: KO3 PHUIHUEHT ONlepaTUBHOI TOTOBHOCTH.
KomMruiekcHblit moka3aTesb HaJeKHOCTH: KO3()PUIIMEHT TEXHUUECKOTO UCIIOJIb30BAHUS.
KommekcHbli moKaszaTesb HaIeXKHOCTH: KOA(PPHUIHUEHT IIIaHUPYEMOTr0 IPUMEHEHUS.
KomMruiekcHblit moka3aTesb HaJle)KHOCTH: KO3 PUIIMEHT coxpaHeHus 3 (HEeKTUBHOCTH.
Mertox nepeMeleHuil Ha IpuMepe pacuera CTeP)KHEBBIX CUCTEM, pabOTarOIUX Ha
pacTsbKeHUe-CKaTue.

Oueprus nepopmanuu. [lorennman BHemHNX cuil. [loTeHnanbHas SHEPrust CUCTEMBI.
[TpuHIUTT BO3MOKHBIX TTIEPEMEIICHUN.

O060011eHre TPUHIMIIA BO3MOXKHBIX EpPEMEILCHUH I PELIeHUs IMHAMHUYECKUX 3aj1auy.
Martpuisl )Ke€CTKOCTH, Macc.

OO6mmas Teopus u3ruda MIacTUH.

['unoTe3bl TEXHUUECKON TEOPUH U3rnda IIaCTHH.

VYpaBHeHue n3ruda miacTuH. I paHuYHBIE yCIOBHUS.

Hcnonb30BaHne BaprHallMOHHBIX MPUHIUIIOB MEXAHUKH JJIs1 BBIBOJIA OCHOBHBIX
COOTHOILIEHUH METO/]a KOHEUHBIX 3JIEMEHTOB IPUMEHHUTEIBHO K 33/1a4aM
CTaTUCTUYECKON TUHAMMUKN KOHCTPYKIUH.

MartpHuiibl 3k€CTKOCTH, Macc, 1eMrn(UpoBaHUsl KOHEYHOTO 3JI€MEHTa, KOHEYHO-
3JIEMEHTHOM MOJIEIH.

. CtpyKTypa u cBOMCTBa MaTpul] cucteMsl ypaBHeHHd MKDO.
56.
57.

Tunbl KOHEUHBIX JIEMEHTOB, UCIIOJIb3YEMbIE NIPU PELICHUH 3a/1a4 TMHAMUKU.

BbIBo COOTHOIIGHU TIS1 MATPUIL )KECTKOCTH, MacC U IeMII(UPOBAHUS JJIsI KOHEUHBIX
3JIEMEHTOB.

0O0630p arOpuTMOB pacuera COOCTBEHHBIX YAaCTOT U (GOpM KOJIeOaHHIA.

NmmynbcHble nepexoHble QYHKIMU JUHAMHUYECKON CUCTEMBI.

Ilepenarounbie GyHKINU AUHAMHYECKOW CUCTEMBI.

@YHKINN CIIEKTPAIBHBIX INIOTHOCTEW TUHAMUYECKON CHCTEMBI.

KoBapuanuonusie pyHKINN AUHAMUYECKON CUCTEMBI

CunoBoe U KHHEMaTHYECKOe BO30YXI€HUE JUHAMUYECKON CUCTEMBI.

[Ipsimble MeTOBI pacueTa JMHAMUYECKOW CUCTEMBI U METO/IBI PacUueTa C pa3iokKEHUEM
10 COOCTBEHHBIM TOHAM KOJICOAHHIA.

[ToHsATHSA: BEPOSITHOCTH OTKA3a, BEPOSTHOCTh 0€30TKa3HOI paboThI.
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66.

67.

68.

69.
70.

71.

72.

73.

74.

[loHsATHE: NHTEHCHUBHOCTH OTKA30B. IHTEHCMBHOCTD OTKA30B B pPa3JIMYHbIE IIEPHOBI
9KCIUTyaTaluu (nepuo NpupaboTKH, EPHO1 HOPMAIbHON SKCIUTyaTalluy, IepUo]
M3HOCOBBIX OTKA30B).

CraTtucTuueckoe pacrpeesieHue Ui ONUCaHUsI CIy4alHbIX COOBITUN OTKa30B B
pa3InyHble EPUO HOPMAIBHOM 3KCIUIyaTallUu.

CraTtucTuueckoe pacrpesesieHue Ui ONUCaHUsl CIy4alHbIX COOBITUN OTKa30B B
pa3InyHbIe NEPUOJ U3HOCOBBIX OTKA30B.

BeposiTHOCTh 0€30TKa3HOM pabOThl IO KPUTEPUIO CTATUYECKON MPOYHOCTH.
KoadduuumenT 3anaca npoyHOCTH B CTATUCTUYECKOM acCIIEKTE, €ro CBS3b C

KO3 PHUIHUEHTOM 3amnaca IPOYHOCTH B TPAIUIIMOHHOM JI€TEPMUHUPOBAHHOM IOJIXOJE,
BEPOSTHOCTBIO HEPA3pYLICHHUs], [IApaMETpaMU PACIPEICICHUN Harpy3Ku, IPOYHOCTHBIX
XapaKTEPUCTHK.

YcTanocTHasi IPOYHOCTh METAIOKOHCTPYKIMHA. OLeHKa JOJATOBEYHOCTH 110 KPUTEPHUIO
YCTaJIOCTHOM IPOYHOCTH.

W3nammBanue u u3Hoc KoHCTpyKuuil. Kiaccugukanus npoieccoB 3HAIIUBAHUS.
MeTtoap! onpenesieHus BeIMUrnHbl u3Hoca. OnpeeseHue IpeesIbHOTO U IOy CTUMOTO
M3HOCA JIETaJICH.

[IpaBuna KOHCTPYHPOBaHUs, 00ECIIEUNBAIOIINE MOBBIIIEHHE HAAEKHOCTH KOHCTPYKIIUH
31aHUN U COOPYKEHUM.

[IpaBuia KOHCTPYHpPOBaHUs, 00ECIIEUNBAIOIINE MOBBIIIEHHE HAAEKHOCTH KOHCTPYKIIUN
MaIIHH.
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