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1 IIEJIA ¥ 3AJJAYH TUCHUTIJINHBI

1.1 Heab u3yuyeHuss AUCHUIINHBI

— M3YYEHHE METOJOB pacueTa Ha MPOYHOCTh, KECTKOCTh U YCTOMUUBOCTh
JleTaJie MAIlIMH U 2JIEMEHTOB KOHCTPYKLIHM.

OcBoeHne AWCHUIUIMHBI JOHKHO CIIOCOOCTBOBATH (POPMUPOBAHHUIO OCHOB
HAay4YHOTO MBIIJICHUS, B TOM YHUCJIE: MOHUMAHUIO TPAHUI] TPUMEHUMOCTH TEXHHU-
YECKUX MOHITUU U TEOPUH; YMEHHUIO OLEHUBATh CTENEHb JOCTOBEPHOCTH PE3YJib-
TaTOB TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM, YMEHUIO 00padaThI-
BaTh PE3YyJIbTAThl SKCIIEPUMEHTOB C UCII0JIb30BAHHUEM COBPEMEHHBIX METOOB.

1.2 3agaun ocBOEHHS TUCIUIIINHBI

— OBJIAJICHHE WHXEHEPHBIMU METOJAMH pacyeTa Ha MPOYHOCTh, JKECTKOCTh
U YCTOMYMBOCTh CTEPKHEBBIX CHCTEM IPU PA3IUYHBIX BUJAX HANPSHKEHHOTO CO-
CTOSIHUSA U PA3JIMYHBIX YCIOBUIX CHJIOBOTO M TEMIIEPATYPHOTO BO3JICUCTBUS;

— 3HAaKOMCTBO C METOJaMHU pacueTa Ha MPOYHOCTh HEKOTOPHIX THUIIOB 000-
JIOYEK;

— MPOBEICHUE JTA0OPATOPHBIX MCIBITAHUM U UCCIIEIOBAHUN MEXAaHUYECKUX
CBOICTB MaTE€pHAJIOB.

2 MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII

Huctunnnia «ConpoTUBICHUE MAaTEpUaIoBy) OTHOCHUTCS K JUCIUILIMHAM
o0s3aTenbHON yacTu 610ka b.1 yueGHOro miana.

3 HEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUA 11O
JAUCIHUIIJIMHE

[Tporecc m3ydeHus aucHuIuIMHb «CONMPOTUBICHHE MaTEepHaIOB» HaIpaB-
JieH Ha (popMHUpPOBaHKUE KOMITCTCHITUU:

OIIK-5 — CrnocoOGHOCTh HCIOJIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, IeH-
CTBYIOIIIME B MPOIECCE M3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3CIUN TpeOyeMo-
ro KayecTBa, 3aJJaHHOT0 KOJWYECTBA MPH HAMMEHBIIHMX 3aTpaTax OOIECTBEHHOIO

Tpyna.

Kommnerenuus Pe3yabTaThl 00y4eHUs, XapaKkTepUu3yoLue
¢opMHPOBAHHOCTH KOMIIETCHIIUH
OIIK-5 3HaTh OCHOBHBIE MOJIEIU CONPOTHUBIIEHUS MAaTEPHAJOB U Ipa-

HUIIBl UX TpUMEHEeHus (MoJenu Martepuayion, GopM, CHII), OC-
HOBHBIE METOJbl MCCICAOBAaHUS HArpy3oK, NEpeMelIeHUN u
HanpsOKEHUH MPU HAPsHKEHHO-1e(hOpMUPOBAHHOM COCTOSIHUU
B JIEMEHTAX KOHCTPYKIMHU.

YMeThb BBITIONHATEH OIIEHKY 3JIEMEHTOB KOHCTPYKIIUH O TIPOY-
HOCTH, KE€CTKOCTHU U APYTUM KPUTEPUSIM PabOTOCIOCOOHOCTH.
BuageTs HaBBIKOM BbIOOpAa aHANOTOB M MPOTOTHUIIOB KOH-
CTPYKIIMH TpU MX TPOEKTUPOBAHWH; HABBIKAMH IPOBEICHUS
pacyeToB M0 MeXaHUKe JehOpMUPYEMOTO Tea.




4 OBBbEM JUCHUIIVIMHBI (MOAYJIA)

O6HIaH TPYOJOCMKOCTb OUCHUIIIINHBI ((COHpOTI/IBJ'IeHI/IC MaTCpualIoB» CO-
CTaBIISICT 4 3aUeTHHIC CAUHUIIBI.

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHUILIIMHEBI 11O BUIaM 3aHATUN

Ouynas popma 00yueHust

Bun yuebHoi paboThl Bcero CemecTpsl

4acoB 3

AyauTopHble 3aHATHS (BCEro) 54 54

B Tom uncre:

Jlexiu 18 18

[TpakTueckue 3anarus (113) 18 18

JlabopaTtopusbie pabotsl (JIP) 18 18

CamocTrosiTesibHasi padoTa 90 90

KypcoBoli mpoekr — —

KoHTtposbHas paborta — —

Bun nmpoMexxyTouHOM aTTecTalluy — 3a4€T ¢ + +

OLICHKOMN

OO6m1ast TPy I0eMKOCTh, YaCOB 144 144

3a4eTHBIX SIUHUIL 4 4

3aounasi popma o0yueHHsI
Buy yueOGHo# paboTh Bcero CemecTpbl

4acoB 2

AyAuTOpHBIE 3aHATHS (BCEro) 14 4

B Tom uncre:

Jlexuyn 4 4

[TpakTueckue 3anarus (113) 2 2

JlaGopatopusie pabotsl (JIP) 4 4

CamocTrosiTeibHas padoTa 130 130

Kypcosas pabota —

KoHntposnbHas paborta + +
Yackl Ha KOHTPOJIb 4 4
Bua npoMexyTOYHOM aTTECTAallUN — 3a4€T C + +
OLICHKOM

OO6m1ast TPy I0EMKOCTh, YaCOB 144 144

3a4EeTHBIX SIMHHUIL 4 4




5 COAEPKAHME JUCHUILTAHBI (MOIYJIST)

5.1 Conep:kanue pa3aesioB TUCUMILIMHBI U pacnpeaejeHue TPyI10eMKO-
CTH II0 BMAaM 3aHATHH

o4HasA popma 00y4eHus

/11

Haumenosa- Coneprxanue pasnena
HUE TEMbI

Jlexmun
IIpakTuue-
CKHE 3aHATHS
HBIE 3aHATHS
CPC
Bcero, gac

~| Jlabopatop-

o
N~
N
\l

BBenenue. OcHoBHble 3amaun. PacuetHas cxema. [IpuHumIbI 15
Pactskenue | comporuBiicHHS MarepuanioB. Hampspkenus, pe-
1 CXKaTHE dhopmaru. Knaccubukarnmst BUIOB AehOpPMHPOBa-
Huda. HopmansHas cuna. HopManeHOEe HanpspKEHHE.

VYcnoBue NpoYHOCTH. Y CIOBUE )KECTKOCTH.

Kpyuenue. l'unoresa mnockux ceuenunid. KacatenbHoe Hamps- | 2 2 4 | 10 | 18
skeHue. 11onsapHbpId MOMEHT MHEPLIMU MTOIIEPEUYHOTO
ceyeHus. [lonsipHbIE MOMEHT COINpPOTUBICHUA Ce-
YEHHs. Y CIIOBUS IPOYHOCTH U KECTKOCTH.

N3zrud. BryTpennune cuioBsie GpakTophl: MonepevHas cuna, | 4 4 2 |18 | 28
n3rubatomuii MomeHT. HopmanbHoOe 1 KacaTenbHOE
HaIpsKCHUA. OceBble MOMEHTEI HWHCPUOHU U COIIPO-
TUBJIGHUE TIONEPEYHOr0 CEYECHUs. YCIOBHE IMPOY-
HOCTHU IO HOPMAJIbHBIM M KaCaTCJIbHBIM HaIlPSAXKE-
HusAM. Pacuer Ha mpounocts. Ilepemerienust npu
n3rube. MaTerpan Mopa. PacueT Ha ’KeCTKOCTb.

CrnoxHoe Koco#t m3ru6. Ycnosue npoyHoctu. YpaBHenue | 4 4 2 |17 | 27
CONPOTHUBJIE- | HEUTpanbHOU NUHUU. Pacder Ha mpoyHOCTh. BHe-
HUE. LEHTPEHHOE pACTsDKEHUE — CiKaThe. Y CIIOBUE
[IPOYHOCTH. YPpaBHEHHE HEUTpanbHOU JinHKUU. Pac-
4eT Ha NIpoyHoCcTh. CoOBMECTHOE AeHCTBHE M3ruda C
KpydeHueM. IloctpoeHue smiop H3rubarommx Mo-
MEHTOB U KPYTAIIMX MOMEHTOB. YCJIOBUS TPOYHO-
CTH COIJIAaCHO TEOPHUSM IPOYHOCTH: SHEepreruye-
CKasi, HauOOJNBLINX KacaTeJIbHBIX MOMEHTOB. Pac-
YeT Ha MPOYHOCTb.

Ycroiiun- [Nonsitne ycroitunBocTH paBHOBecus. Kputnueckas | 2 2 4 | 15| 23
BOCTb CXa- cwia. 3agada Oisepa. 3aBUCUMOCTh KPUTHYECKON
TBIX CTOEK. CHJIBI OT YCJOBHUIl 3aKkperuieHus. I mOKoCTh cTepx-
H4. Paguyc unepuuu cedenus. Pacuer Ha ycToiuu-
BOCTh 0 KO3((PHIIMEHTY yMEHBIIIEHHs JIOITycKae-
MOTO HaNpsDKEHHS Ha CKaTue.

Hunammye- Pacder Ha IPOYHOCTP U KECTKOCTH MpH yaape. Ko- | 2 2 2 |15 ] 21
cKkas Harpy3- | 3Q(QUIMEHT TMHAMUYHOCTH B 3aBHCUMOCTH OT BbI-
Ka. COTHI TAJAIOIIEr0 TPy3a, CKOPOCTH MEepeMEeIeHHS
yaapsieMoro Teja. BimsHHE >XECTKOCTH YHpPYyrod
CHCTEMBI Ha €€ IPOYHOCTh U )KECTKOCTb.

Hroro | 18 18 18 | 90 | 144




3a04Has popma 00yueHuUs

Ne | HamMmenoBaHme ConeprkaHue pas3zena =
n/n TEMBI < | ©E %E g
A-E 18 IR
] X | o & @) =
= E2lSy o
Al A
1. | Pacuer Ha Beenenne. Hopmanehble cunbl U Hanpsbke- | 1 1 1|32 |35
MPOYHOCTH HUA. YCJIOBUE NMPOYHOCTU MPHU PACTKEHUU
npu pactspke- | (cxatum). KpyTsmunii MOMEHT, KacaTelbHbIE
HUU (CKaTUM) | HaNpsDKEHUS. YCIOBHE MPOYHOCTU IMPH
U KPYUCHHH. Kpy4YeHUHU.
2. | Pacuer Ha Buayrpennue cuioBbie (hakTopbl mpu u3ru- | 1 1 1|32 | 35
MPOYHOCTH 0e. Yucrteiii u monepednsld u3rund. Hop-
npu u3ruoe. MajbHbIE M KacaTeJIbHbIE HaNpPSKEHUS.
VY ciioBre MPOYHOCTH NPU M3THOE.
3. | Pacuetsl Ha Kputnueckas cuna. 3agaua Ditnepa. Paguyc | 1 1 33 | 35
YCTOHYHMBOCTh. | MHEPIIUU TOMEPEYHOTO CEUCHUs, TUOKOCTH
crepxHsi. Popmyna Oitnepa. Kpurnueckue
HaIPSDKCHUS.
4. | Pacuersl Ha Koapduument punamuanoctu. Ycmosus | 1 1 |33 |35
MPOYHOCTH MPOYHOCTH M KECTKOCTU. Pacuetsl Ha
pH yaape. MPOYHOCTH U JKECTKOCTH IPH YAape.
HUroro | 4 2 4 | 130 | 140

5.2 IlepevyeHb 12a00paTOPHBIX padoT

1. UcnpiTanue mMaioyriepoHON cTaiau Ha pacTsbkeHue. (JlabopatopHas pa-
6orta Ne 1)

2. cnpiTanue MWIMHIPUIECKUX 00pa3loB U3 IIACTUYHOTO M XPYIIKOTO Ma-
Tepuana Ha cxatue. (Jlaboparopnas pabora Ne 2)

3. VcnbeiTaHue Ha KpydeHHUE KPYyIJIoro ctaibHOro obpasia. (JlabopaTopHas
pabota Ne 3)

4. Onpenenenue yaapHou Bsa3koctu. (Jlaboparopnas padota Ne 4)

5. Onpenenenue MOIysl yIpyrocTd U koddduiiueHta nomnepeunon aedop-
Maim. (JIabopatopuas padota Ne 7)

6. OnpeneneHue MporuOOB M yria MOBOPOTA TOIMEPEUYHBIX CEYCHUUN JIBY-
xomopHoi 6anku. (Jlaboparopnas padota Ne 9)

7. Onpenenenue nepeMenieHuit npu kocoM msrude. (Jlaboparopnas padota
Ne 11)

8. Omnpenenenre KPUTHIECKON CUIIBI JIJIst cyKaToro crepxkHs. (JlabopatopHas
pabora Ne 13)




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

KypcoBblie npoekTsl (paboThl) HE TPEAYCMOTPEHBI B Y4EOHOM IUTaHE.

B cooTBeTcTBUY C Y4eOHBIM IJIAHOM OCBOCHUE AUCIUILTHHBI IPETyCMaTPH-
BaeT BHITIOJIHEHHE KOHTPOJIBHBIX padOT BO 2 ceMecTpe Tl 3a09HOM (hOpMbI 00y-
YyeHusl. 3a/1a4u, pelIaeMble MPHU BBIMOJTHEHUN KOHTPOJIBHBIX PaloT:

1. HanpsixeHHOE COCTOSTHUE B TOUKE.

2. PacdeTbl Ha MPOYHOCTH U )KECTKOCTh MPU KPYyUEHUH BaJa.

3. 'eomeTpuyeckue XapakTepUCTUKU MJIOCKUX CEUCHUH.

4, PacueTsl Ha MPOYHOCTH NP U3THOE OaJIOK.

5. PacueT Ha MpOYHOCTH MPU BHELEHTPEHHOM CXKaTHUHU.
6. PacueT Ha mpoYHOCTH Bajia P U3rHOE C KPYUECHHUEM.
7. PacueTsl Ha yCTOMYUBOCTD CKATOTO CTEPIHKHSI.

7. OUEHOYHBIE MATEPUAJIBI 1JIS1 IPOBEJAEHUSA

MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS MO
JTUCUMUIIJIMHE (MOYJIIO)

7.1 Onucanue noka3arejed 1 KpUTepHeB OLCHUBAHUSA KOMIICTEHIMI HA
Pa3JIMYHBIX 3Tanax ux ¢GopMHpoOBaHMs, ONIMCAHME HIKAJ OLlCHUBAHUSA

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynprarel TEKymero KOHTPOJA 3HAHUM W MEXKCECCUOHHOM aTTECTallUuH
OLICHUBAIOTCA MO CIEAYIOLIEN CHCTEME:
«aTTECTOBAH»; «HE aTTECTOBAHY.

IKomnereHuus

Pe3yabTaThl 00y4yeHus, xa-
pakTepusywoumue chopmMupo-
BAHHOCTh KOMIIETEeHIIUH

Kpurtepun
OlLleHUBAHUSA

ATTeECcTOBaH

He arTecTroBan

OIIK-5

3HaTh OCHOBHBIE MOJENH co- | AxTHBHas paboTa | Bemmonnenue pabor | HeBwimonmHeHne
NPOTHBJICHUS MAaTepHaloB U | Ha MPAaKTUYECKUX | B CPOK, Ipeay- | pabor B CpoK,
TPaHUIBl WX TPUMEHEHUs (MO- | M Ja0OpaTOPHBIX | CMOTPEHHBIH B pa- | MPeXyCMOTPEHHBINH
JEeIW MaTepuanos, (GOpM, CHII), | 3aHATHAX, OTBeYa- | OOUMX  mporpam- | B pabouumx Ipo-
OCHOBHBIE METOJBI HCCIEIOBa- | €T Ha TEOpeTHdYe- | Max. rpaMmax.

HUSl Harpy3okK, MEpPEeMEIICHUN U | CKHUe BOIPOCHI

HAMpsDKEHUH NPH HANpsDKEHHO- | IpU  3allUTe J0-

ne(OpMHUPOBAaHHOM COCTOSIHMM | MAITHHUX 3a1aHUH.

B 3JIEMEHTaX KOHCTPYKIIMM.

YMers  BBIIONHATH  OLEHKY | Pemenue cTaH- | Bemonnenne pabor | HesbimonHeHue
9JIEMEHTOB KOHCTPYKLHMH IO | JapTHBIX NpakTHde- | B CPOK, Ipeay- | paboTr B CpoK,
MIPOYHOCTH, >KECTKOCTH M JAPY- | CKUX 3ajad, HalM- | CMOTPEHHBIH B pa- | MpeIyCMOTPEHHBIN
TUM KPUTEPHUSM PabOTOCIOCO0- | caHWe JIOMAIlHero | 0ouux nporpam- | B paboumx  mpo-
HOCTH. 3a/laHusl. Max. rpaMMax.
Bnaners mHaBpikOM BbIOOpa | Pemenne npukiman- | Bemonaenue pador | HeBwimonmHeHne
aHaJIOrOB M NPOTOTHIIA KOH- | HBIX 33jJa4 B KOH- | B CpPOK, Ipeny- | paboT B  CpOK,
CTPYKIMH IpU HMX MPOEKTHPO- | KPETHOM NpeAMeT- | CMOTPEHHBIH B pa- | MpelyCMOTPEHHBIN
BaHWM; HaBBIKAMM IIPOBEJCHMS | HOW oOyacTh, BBI- | O0UMX  mporpam- | B pabouux Ipo-
pacyeToB Mo MexaHHMKe aedop- | IOJHEHHWEe  IIJIaHa | Max. rpaMmax.

MHUPYEMOT'0 TCJa.

pabor 1o pa3paboT-
Ke JOoMallHero 3a-
JIaHUsL.




7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJIsI 3HAHU I

PCBYJILTaTI)I IMPOMCIKYTOYHOT'O KOHTPOJIA 3HAHUM OLICHUBAIOTCA B 3 cemecTt-
pP€ MO CUCTEMC. KOTJIMYIHO», «XOPOII0», «KyAOBJIICTBOPUTCIBHO», KHCYIOBJICTBOPU-

TCIIBHO».
Komnerennusi| Pesynbrarbl 06yuenust, xapakre- Kpurepuu Orau4Ho Xopouro YaoBa HeynoBa
pusyoiue cpOpMHPOBAHHOCTh  |OLEHHBA-
KOMITETEHIIHH HUsI
OITK-5 3HaTh OCHOBHbIE Mozenu compo-| Tect Bemmonnenue | Bemonnenue | Beimonnenue B Tecrte
TUBJICHUS MaTEpUaNOB U IPAHULIBI TecTa TecTa Tecta Ha 70- | menee 70%
UX MpUMEHEHus (MoJenu MaTepu- Ha 90-100% | Ha 80-90% 80% MPaBUIBHBIX
anoB, ¢opm, cui), OCHOBHBIE Me- OTBETOB
TOABl HCCIIEJIOBAaHMS HArpys3ok,
NIEPEMEILEHUN U HANPSYKEHUH IIpU
HarnpspKeHHO-1e(OPMUPOBAHHOM
COCTOSHUM B JJIEMEHTax KOH-
CTPYKLHUH.
YMeThb BBIOIHATH OLICHKY 3ie- | Tect Bemonnenne | Bemmonnenne| Beimonne- B Tecre
MEHTOB KOHCTPYKLMH MO NpOY- TecTa TecTa HHUE TeCTa meHee 70%
HOCTH, JKECTKOCTH W IPyTUM Ha 90-100% | =a 80-90% | =Ha 70-80% TIPaBHIIh-
KpPHUTEPHUSIM pabOTOCIIOCOOHOCTH. HBIX OTBE-
TOB
Buaagers HaBbIkOM BbIOOpa aHa- | Tecr Bemonnenne | Bemonnenne| Beimonne- B Tecre
JIOTOB M TPOTOTHIIA KOHCTPYK- TecTa TecTa HUE menee 70%
UMA TP WX NPOSKTHPOBAHUM; Ha 90-100% | na 80-90% | TectaHa 70- | TpaBHIb-
HaBBIKAMU MPOBEJEHUS pacye- 80% HBIX OTBE-
TOB MO MeXaHHWKe aedopmupye- TOB

MOT'0 TCJIa.

7.2 IlpuMepHbIii NepevYeHb OIEHOYHBIX CPeICTB (THIOBbIE KOHTPOJIb-
Hble 32JaHUS1 WJIH HMHbIe MaTepUaJibl, HE0OXOAUMbIe IJIs1 OUEeHKHN 3HAHWM,

YMeHH i, HABBIKOB M (MJIN) ONBITA JIeATEJIbHOCTH)

7.2.1 llpumMepHbIii nepevYeHb 3aJaHMU IS MOATOTOBKM K TeCTHPOBA-

1. HopManbHOE HanpspKeHHUE MPU PACTSDKEHUH CTEPIKHS paBHO:

2. I3MeHeHue IIIMHBI CTePXKHS MTPH PACTSHKEHUU PaBHO:

HUIO
a)o = NF;
F.
6)0’—§,
B)CT:;;
r).c =N-F.
_ NE,
a) Al = L
6) Al = —;
NI
B) Al = 2L
FF

r). Al = NIFE.




3. HauOounbliiee kacatenbHOE HAPsHDKEHHE MPU KPYUYEHHUH Bajla PaBHO:

a) T = M, W,;
0)T = ﬁ—i;
B) T= $—z;
r).T= M:Wp.

4. YroJ1 mOBOpOTa KOHUEBBIX CEYEHUI Bajla PABHO:

My Jp.
a)cpz sz’
MG
6)cp=ﬁ;
JpG.
B) ¢ =1
M1
r).  =—.
)- @ =75

5. YcnoBue IMPOYHOCTHU IIPU KPYUCHHUHU 3aIIMCBIBACTCA B BUIC!:

a)t=%£[r];

7.2.2 IlpumepHBbIi NepevYeHb 3aJaHUl ISl PellIeHUs CTAHAAPTHBIX 3a-
aag.

1. Hopmanbhas cuna paBaa 10 xH. [Tnomane nonepeunoro cedenusi — 100
Mm?. CI1€10BATENBHO:

a) HopmanbHoe Hanpsixenue paBHo 20 Mlla;

0) HopmanbHoe Hamnpsikenue pasHo 150 Mlla;
B) HopManbsHoe Hanpsbxkenue pasao 100 Mlla;
r) HopmanbHoe Hanpspkenue pauo 0 MlITa.
2. Kpytsiuuii MoMeHT paBeH S5 kH M. luamerp Bana pasen 50 mm. CrnenoBa-

TEJIBHO:
a) KacarenbHoe HanpsiKEHUE PABHO 0 MITa;



0) Kacarenpaoe Hanpsikenue papgo 10 MlIIa;
B) KacarenbHoe Hanpsbxkenue pasao 27,2 Mlla;

r) KacarenbHoe HanpspkeHue paBHo 128,5 MIla.

3. Nuamertp Bana paBeH 100 mm. CriejoBaTeNbHO:
9 4.
a) IlonspHBIII MOMEHT UHEPIIMH ceueHHs paBeH 150 MM™;
0) IonapHBIi MOMEHT MHEPLMU ceueHUs paseH 100 mm*;
. 7 w3
B) [lonspHbIil MOMEHT uHepLUHU ceueHus paBeH 10" mm®;

r) [oaspHbIi MOMEHT MHEPLIMH ceueHUs paBeH 0.

4. Pacuetnbiii uzrndaroumii momeHT 5 KH:M; nuamerp kpyrioro nornepey-

HOTO ceueHus paBeH 100 mm. CremoBaTebHO:

HO:

a) HopmanbsHoe Hanpsbkenue paBao 10 Mlla;
0) HopmanbHoe Hanpsokenue pasHo 40 Mlla;
B) HopmanbHoe Hanpsbkenue pasao 163,5 Mlla;

r) HopmanbHoe Hamnpsixenue pasuo 52,5 MIla.
5. duametp kpyrioro nomnepednoro cedeHust paseH 100 mm. CrnenoBaTeb-

a) IToJApHBI MOMEHT CONMPOTUBJIEHUS cedeHus paseH 200 Mm?;
0) [TonspHBI MOMEHT CONPOTHBIICHUS ceueHus paseH 2-10° mm3;
B) [1oMApHEI MOMEHT CONPOTHBIIEHHS cedeHus paseH 10° mv?;

r) [TonsApHEI MOMEHT CONMPOTHBIICHHUS cedeHus paseH 10° M3,

7.2.3 IlpumepHbIH NepevyeHb 3aJaHNH 1151 PelIeHUs MPUKJIAJAHBIX 32/1a4

3amaua 1.
JIs mpeicTaBiIeHHON HAa pUC. 1 CTEpKHEBOM CUCTEME ONPENEIUTh JUAMETP

CTEpXKHS TIPU CICIYIOIIUX 3HAYCHUAX [6]2160MH3; b= 0,5 m; a= 1 M
P =10kH.




3anaua 2. PacueT craTHYECKU ONpeeIMMOro Baa.

JUiist ipeICTaBICHHOTO Ha PUC. 2 3aKPEIJICHHOTO OJIHUM KOHIIOM Bajia

—ONpe/euTh JUAMETPhl Bala MPU CIHSAYIOUHX 3HaueHUsX |[7]|=100MIla;
M,=10xkH/™M; M, = 15xkH/™M; |, = I, = 1 m.

— IPOBEPUTH JKECTKOCTh Bajla, NPUHAB MOxynb casura G= 8-10% Mlla u
[6]=3 rpam/m.

M. Ma
4 </ ey
s i
// i o I ]
A L » Z.
i 8T e ——
Puc. 2

3azmada 3. Pacuer qByXOMOpHOU OalKy.
Jliis npuBeaeHHON Ha puc. 3 JBYXONOPHON OalKu HEOOXOIUMO ONPEAETUTh

HOMEp JIByTaBpa mpH cieayromux aaHHbix: =20xkH/M; M =10xkH/m; 1= 1 m;
[c]=160MITa.
M =
e
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3aiauva 4. Pacuet KOHCOJILHOM OajIKH.

Jlns mpuBeAeHHON Ha pUC. 4 KOHCOJIBHOM OalKy OMPENeNIUTh pa3Mephl Tpex
¢dbopm mnoriepeuHoro cedeHus (Kkpyr auametpom D, mpsmoyronbauk h=2 b; nBy-
TaBp), OMPEACIUTh pa3Mephl CEUCHUS M YCTAHOBUTH KaKasi U3 PACCMOTPEHHBIX
dbopM cedeHus SBISETCS BBITOJAHOW C TOYKU 3PEHUS MAaTEPUATIOEMKOCTH MPHU Clie-
nyromux nanueix: P =20xkH; q=15xP/m; | = 1 m; [0']: 160MIIa.
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3asaya 3.
CranpHol crepskeHb amuHou | =3m u muamerpom d =50mm (cMm. puc. 5)

cxkuMaercs cwiod P. OmnpenenuTs AOMYCTUMYHO HAarpy3Ky Ha YCTOWYHMBOCTD,
NPHUHSB N, = 1,5.
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3amaya 6.
CranpHas O0anka u3 aByTaBpa Ne 12 u anmuno# | =2M noasepraerces yaapHOi

Harpy3ke npu nageHuu rpysza Becom 10kH (cm. puc. 6). OnpenenuTs HauMEHb-
11yt BeicoTy H , mpuHsB; [0']: 100MlITIa.
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7.2.4 TlpumepHblid NepeYeHb BOMPOCOB /JISl MOJATOTOBKHM K 3a4eTy C
OLIEHKOM

1. Kakue npuHIUIIBI UCTIOIB3YIOTCS B CONPOTUBIICHUN MaTEPUATIOB?

2. Jlath omnpenesieHHE MOHSATUN MPOYHOCTH, JKECTKOCTH U YCTOMYMBOCTHU
AJIEMEHTOB KOHCTPYKLMHU.

3. O6bscaute cyTh 3akoHa ['yka.

4. OOBACHUTE CYTh MIPUHIIUIIBI HE3AaBUCUMOCTH JIEUCTBUS HArpy30K.

5. UTto Takoe HOpMaJbHOE HANPsHKEHUE?

6. UTo Takoe KacaTelbHOE HAPsHKEHUE?

7. Yto Takoe OTHOCUTENbHAS JIMHEHas negopmanus?

8. UTo Takoe OTHOCHUTEINbHAS yTiioBas nedopmarius?



9. Yro Takoe HOpMasbpHas cuia?

10.

11

Bayia?

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

CXXaTuu.

28.
29.
30.
31.
32.
33.
34.

Kak 3anuceiBaercs YCIIOBUEC IPOYHOCTH IIPHU PACTAKCHUU — cxxatum?

. UTto Takoe KpyTAUIUA MOMEHT?
12.
13.
14.
15.

3anuIInATe YCIOBHUE MPOYHOCTH IIPU KPYUCHUM.

Yro Takoe abCOTIOTHBIN YroJl 3aKpyYUBaHUS?

YTo Tako€ OTHOCUTEIBHBIN YroJl 3aKpyUHUBaHUA?

Uemy paBeH IMONEPEYHBIM MOMEHT COIIPOTHBIICHUS CEYEHHUS KPYIJIOTO

UeMy paBeH MOINEPEUHBI MOMEHT MHEPIIUM CEYEHUSI KPYIJIOro Bayia?
Y10 Takoe U3ru0aroui MOMEHT?
Uto Takoe nonepeyHas cuia’?
Kakune HanpspkeHus] BOHUKAIOT B OaJIKE TIPH YUCTOM H3rHoOe?
Kakue HanpsipkeHus BO3HUKAIOT B OaJIKe TPU IPSIMOM U3THOe?
Kak onpenensiercst uarudoaroumii MOMEHT?
Kak onpenensiercss nonepeynas cumna?
3anumIuTe yCJIOBUS MIPOYHOCTH MPU YUCTOM H3THOE.
3anuIIuTe yCIOBUS IMIPOYHOCTH MPHU MONIEPEUHOM HU3THOE.
HazoBute BUABI CII0KHOTO COMPOTUBIICHUS.
3anuumTe yCJIOBUE MTPOYHOCTH MPU KOCOM HU3THOE.
3anuIInTe YCIOBUE MPOYHOCTH MPH BHELEHTPEHHOM PACTSHKEHUH —

3anuumTe ycJIoBUE MIPOUYHOCTU MPU U3THOE C KPYUCHUEM.
Kputnueckas cuna Diinepa.

KoadhdummenT npruBenenust IIMHHBI CTEPIKHS.

YcnoBus npuMeHUMOCTH PopMyIIbl Dimepa.

Yro Takoe kodhHUIIMEHT TUHAMUYHOCTH?

YcoBue MpoOYHOCTH MPHU yaape.

VYcoBue KeCTKOCTH MPH yIape.

7.2.5 TlpumepHbIii NepeyeHb BONMPOCOB /sl MOATOTOBKH K IK3aMeHY
He mpenycMOTpeHO yueOHBIM TLIaHOM.

7.2.6 MeToauka BbICTABJIEHHSI OLIEHKHU NMPH NMPOBeJIeHUU MPOMEKYTOY-
HOW aTTecTaAlUU

[IpoMexyTouHas aTTecTauus NpOBOAUTCA B GopMme 3auera C OLEHKOH 1o
TeCT-OnseTaM, KaKIblid U3 KOTOPBIX COACPKHUT S BOIPOCOB, S CTAaHAAPTHBIX 3a]a4
U 5 NMpUKIAAHbIX 3a1a4. Kaxaplii npaBUIbHBIA OTBET HA BOIIPOC B TECTE OLICHUBA-
ercs 1 6amioM. MakcuManbHOE KOJIMUECTBO HaOpaHHbIX 0amioB — 15.

1. Ouenka «HeynoBIeTBOPUTENBHO» CTABUTCS B Clydae, €CIH CTYACHT

HaOpas MeHee 8 6aJLIOoB.



2. OneHka «YIOBICTBOPUTEIBHO» CTABUTCS B Clydae, €Cld CTYIEHT HaOpas
ot 8 10 10 GayioB.

3. Ouenka «XopoI1Io» CTaBUTCS B cliydae, €ciiu cTyAeHT Hadpan ot 11 mo 12
0aJIJIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyACHT HaOpai oT 12 no 15 Gamios.

7.2.7 TlacnopT OlleHOYHBIX MaTEePHUAJIOB

Ne KonTponupyemsie pa3aensl Kon konTponmupyemoii | HanmenoBanue

n/n (TeMbl) AUCIUTUIUHBI KOMITETEHIIUU OIICHOYHOTO

(WM ee 4acTH) Cpe/CTBa

1 | Beenenue. OIIK-5 Tecr, 3auer,
PactsbxeHue u cxaTue YCTHBINA OMPOC

2 | Kpyuenue. OIIK-5 Tecr, 3auer,
YCTHBIN OIPOC

3 | U3rud. OIIK-5 Tecr, 3auer,
YCTHBIN OIPOC

4 | CmoxHOC OIIK-5 TecrT, 3auer,
CONPOTHUBJICHUE. YCTHBIN 0mpoC

5 | YCcTOMUMBOCTD CXKATBIX CTOCK. OIIK-5 Tecr, 3auer,
YCTHBIN OIPOC

6 | Jlunamuyeckas Harpyska. OIIK-5 Tecr, 3auer,
YCTHBIN OIIPOC

7.3 MeToanueckue MaTepuaJibl, ONpeaeasiioniue npoueaypbl oueHuBa-
HHSl 3HAHMH, YMEHH I, HABBIKOB M (MJIM) ONbITA eI TeJIbHOCTH

TecTupoBaHue OCYyLIECTBISAETCA, JTMOO MPU MOMOIIM KOMIIBIOTEPHOU CUCTE-
MbI TECTUPOBAHHUS, TUOO C MCIOJB30BAHUEM BBIJAHHBIX TECT-33JlaHUN HAa Oymax-
HOM HocuTtene. Bpemst tectupoBanus 30 MUH. 3aTeM OCYLIECTBIISIETCS IIPOBEPKA
TECTa PK3aMEHATOPOM M BBICTABIISIETCS OLICHKA COTJIACHO METOAUKH BBICTABIICHUS
OLICHKH IIPH NPOBEAECHUH MPOMEXYTOYHOMU aTTECTALUU.

Pemenne ctaHnapTHBIX 3a/1a4 OCYLIECTBISIETCS, JIUOO MPHU MOMOIIU KOMIIb-
IOTEPHOM CHUCTEMBI TECTUPOBAHUS, JIMOO C MCIOJIb30BAaHUEM BbIJIAHHBIX 33/1a4 Ha
OymaxxHom Hocutene. Bpemsi pemenus 3amau 30 muH. 3aTeM OCYIIECTBIISIETCS
IIPOBEpPKA pelIeHUs 3a7a4 3K3aMEHAaTOPOM M BBICTABIIAETCS OLEHKA, COTJIACHO Me-
TOJAMKY BBICTaBJIECHUS OLIEHKU NPH MPOBEACHUHN NPOMEKYTOYHOU aTTECTALUU.

Pemenue npukiagHbIX 3a/1ad OCYLIECTBISETCSA, TUOO MPHU MOMOIIU KOMIIb-
IOTEPHOI CHUCTEMbI TECTUPOBAHMS, JUOO C UCIOJIb30BAHUEM BBIJAHHBIX 3a7a4 Ha
OymaxxHom Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYILECTBIISETCS
IpOBEpKa peuieHus 3a7a4 3K3aMEHAaTOPOM M BBICTABIIAETCS OLIEHKA, COTJIACHO Me-
TOJMKY BBICTaBJICHUS OLICHKU IIPU MPOBEACHUHU MPOMEXKYTOUYHOU aTTeCTalllH.

3amuTa JOMAIIHEro 3aJaHus OCYIIECTBIISIETCS COIJIACHO TpeOOBaHUM,
IpeIbsIBIsIEMbIM K paboTe, ONMCAaHHBIM B METOAMYECKUX MaTepuanax. [Ipumepnoe
BpeMsI 3allMTHI HA OJIHOTO CTYy/IeHTa cocTaBisieT 20 MUH.



8 YYEBHO METOANMYECKOE U HTHO®POPMALIMOHHOE
OBECIIEYEHMUE JUCIUITJINHbI

8.1 IlepeyeHb y4eOHOM JUTEPATYPHI, HEOOXOAMMOI 1JI51 OCBOEHMS MU C-
HMIUINHBI

1. Anekcanapos A.B. ConporuBiienue matepuaiioB: YueOHuk / A.B. Anek-
cauapos, B./l. [Torapos, b.I1. JlepxaBun — 2-¢ u3a., ucnp. — M.: Beicmr. mk., 2001.
—560c.: mn. — ISBN 5-06-003732-0: 133.00; 91.00.

PexomenioBano MuH. 06p. PO B kauecTBe yueOHMKA

2. AnmametoB ®.3. PacueTHbie ¥ KypcOBBIE pabOTHI MO COMPOTHBICHUIO
MaTepuanoB: Yueb. mocobue / @.3. AnmmameToB [u ap.]. — 3-€ U3M., CTEPEOTHUII. —
CIIO.: Jlanb, 2005. - 368 c.: wi. — (YueOHuku 115 By30B. CrieninanabHas JIMTepaTy-
pa). — ISBN 5-8114-0640-1: 333-00.

3. BopomaeB A.A. 3agaHus Ha pacyeTHO-NPOEKTUPOBOYHBIE PAOOTHI IO
Kypcy «ComnpOoTUBICHUE MATEPUATIOBY» U PYKOBOJICTBO K MX BBIMOJHEHUIO: y4eO.
nocooue / A. A. Bopomaes [u np.]. — Boporex: BI'TY, 2004. — 95c.

4. BoponaeB A.A. PacueTHO-TIpOEKTHUPOBOUYHBIE PabOTHI 10 Kypcey «Compo-
TUBJICHUE MaTepuasioB»: yueO. mocooue / A.A. Bopomaes [u ap.]. — Boponex:
BI'TY, 2005. - 103 c.

5. Bopomaes A.A. JlaGopaTtopHblii MPakKTUKyM 1O Kypcy «CoONpoTHBICHHUE
MatepuanioB»: yue0. mocobue / A.A. Bopomaes [u ap.]. — Boponex: BI'TY, 2002.
—133c. - 17.00.

6. Bopomae A.A. Metonuyeckue ykazaHUsl K PELICHUIO 3a7a4 MO Kypcy
«ConportuBnenue marepuanoBy» (pasnen «IIpocrtoe aedopmupoBanue») s CTy-
neHToB o4yHOU ¢opmbl 00yuenusi [Tekctr] / Kadenpa npukinagHoil MeXaHHUKU;
Coct.: A.A. Bopomaes, C.C. Ogunr, @.X. Tomunos, J[.B. XBan. — BopoHex:
BI'TY, 2005. — 48 c. — 00-00.

7. Bopomae A.A. MeTonnyeckne yka3aHUsi K PELICHUIO 3a7a4 MO Kypcy
«ConpoTtuBnenue MarepuanoB» (paznaen «CioxHoe neopMUPOBAHUEY) IS CTY-
neHToB o4yHou ¢opmbl 00yuenus [Tekctr] / Kadempa npuknagHoil MeXaHUKU;
Coct.: A.A. Bopomaes, C.C. Oaunr, ®.X. Tomunos, JI.B. XBan. — BopoHex:
BI'TY, 2006. — 49 c. — 00-00.

8.2 Ilepeyenbr HMHGPOPMALMOHHBIX TEXHOJOIMH, HMCIOJb3YEeMbIX IpH
OCYIIIeCTBJIECHMH 00pa30BaTeJbHOI0 Mpouecca Mo JAUCHUIUINHE (MOIYJII),
BKJIOYasi NepeYeHb JHMIEH3MOHHOI0 NMPOrpaMMHOI0 o0ecre4yeHus, pecypco-
BUH(OPMALMOHHO-TEJIEKOMMYHUKALUOHHON ceTu «UHTEpHET», COBpeMeH-
HbIX NPOdeCCHOHAIIBLHBIX 023 TaHHBIX 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CH-
cTeM

Microsoft Word, Microsoft Excel, Internet Explorer, BuptyasibHbie 1adbopa-
TOpHBIE paboThl Ha [IDBM.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJNMASA
JJIA OCYIMECTBJIEHUSA OBPASOBATEJIBHOT'O TPOLHECCA

JIns mpoBeieHUs JIEKIIMOHHBIX 3aHITHI HE0OXOAMMa ayauTOpHs, OCHAIIEH-
Has IJIaKaTaMU U MOCOOUSIMH MO MPOQUITIO.
Jlaboparopust MeXaHHYECKUX MCIbITaHui B ay . 110/2.



10 METOAUYECKHUE YKA3AHUS VIS OBYUAIOIMXCS
1O OCBOEHUIO TUCIUTIIAHBI (MOIY.JI5T)

[To mucuunnune « COnpoTUBIEHUE MATEPUAJIOBY YUTAIOTCA JIEKLIUHU, POBO-
JATCS IPAKTUYECKUE 3aHATHUS, BBIIOJIHSAIOTCS JOMAIIHUE 3aaHUsl.

OCHOBOI M3y4eHHs] NUCUMIUIMHBI SBISIOTCS JIEKIIMU, HA KOTOPBIX H3JIara-
I0TCsl HauOoJjiee CYIIECTBEHHbIE M TPYAHbIE BOMPOCHI, a TaKKe BOIPOCHI, HE
HalIeAIIne OTPaKeHUs B y4UeOHOM JIUTeparType.

[IpakThueckre 3aHATHS HANpaBJICHbl HAa MNPUOOPETEHUE MNPAKTHYECKUX
HAaBBIKOB PacyeTa Ha MPOYHOCTH J€Tajei MAIIMH U 3JIEMEHTOB KOHCTPYKLIHM, TO-
O0opa OCHOBHOT'O U BCIIOMOTATEeNIbHOTO 000PYyT0OBaHUS. 3aHATHUS IPOBOASTCS ITyTEM
pELIeHUs] KOHKPETHBIX 33/1a4 B Ay IUTOPHH.

Bospiioe 3HaueHne Mo 3aKpETUICHUIO U COBEPLICHCTBOBAHUIO 3HAHUN UMEET
camocTosITeNbHas paboTa CTyAeHTOB. MHpOopMaIiio 0 BceX BUaX CaMOCTOSITENb-
HOU pabOoThI CTY/IEHTHI OJTYYaIOT HA 3aHATHUSX.

MeTtonuka BBIIIOJIHEHUS JOMAIHErO 3a/laHus M3JI0KEHa B y4eOHO-
METOJAMYECKOM MOCOOMHU. BBINONHATH 3Tanbl TOMANIHETO 3aJaHMs JOJIKHBI CBOE-
BPEMEHHO U B YCTaHOBJICHHBIE CPOKHU.

KoHTposib ycBOE€HHsSI Marepuana JUCUUIUIMHBI TPOU3BOAMTCS MPOBEPKOM
JIOMAIIIHETO 3aJaHus, 3allUTOM JoMamiHero 3agaHus. OCBOEHUE TUCUUIUIMHBI
OLICHMBAETCS Ha 3a4eTe.

Bug yue6- JlesaTenbHOCTh CTyIEHTa
HBIX 3aHs-
THH

Jlekums Hanucanue koHCmeKTa JEKIMN: KpPaTKO, CXEMaTUYHO, MOCJIEA0BA-
TEJIbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUSI, BHIBOABI, (POpMyIH-
POBKH, 0000IIIEHUS; TIOMEYaTh BaXKHBIC MBICIIH, BBIJCIATH KIHOUE-
BbI€ CJIOBa, TepMUHBL. [IpoBepka TEpMUHOB, MOHSATUN C MOMOIIBIO
SHIMKJIONIEANH, ClIoBapei, CIPaBOYHUKOB C BBINHMCBHIBAHUEM TOJI-
KoBaHUH B TeTpaas. O003HaUCHHE BOMPOCOB, TEPMUHOB, MaTepHa-
Jla, KOTOPBIE€ BBI3BIBAIOT TPYAHOCTH, MIOUCK OTBETOB B PEKOMEHIY-
eMoi jutepaTtype. Eciau caMocTosATeNbHO HE yaaeTcs pa3o0parbes
B MaTepuaie, HeoOXOoauMo cOopMyJIUpOBaTH BOMPOC M 3aAaTh
MPENOIABATEII0 HA JIEKIIUH WJIM HA TPAKTUYECKOM 3aHATHHU.

[Ipaktuye- | KoHCIEKTHpOBaHWE PEKOMEHAYEMBIX MCTOYHHKOB. Pabora ¢ KoH-
CKHE CIIEKTOM JIEKIIMI, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
3aHATHS | IPOCMOTP PEKOMEHayeMou repaTtypsl. [IpocimymuBanue ayano-
M BHJCO3AIMCEH [0 3aJaHHOM TEME, BBIIOJIHEHUE PACUYETHO-
rpaduuecKuX 3aJaHui, perieHne 3a1a4 1Mo aJIrOPUTMY.

Jlabopa- | Beimonmnenue mabopaTopHbBIX pabOT MOa PYKOBOJICTBOM MpeEroja-
TOpHBIE pa- | Barens. CamocTosaTenbHas o0paboTka pe3yabTaTOB HCIBITAHUMH.
O0THI CocraByieHue oTdera.

[ToaroTtoBka | [Ipu moaroToBke K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCA HA KOH-
K 3a4ETY C | CIIEKTHI JIEKLIHNI, pPEKOMEHAYEMYIO JJUTEPATYPY U PELICHHE 3a]1a4 Ha
OIIEHKOW | IPaKTHUYECKUX 3aHITHUSX.
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