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PaGouas mporpamma aucuuiuinHbl «COMPOTHBICHHE MaTEpUANIOB» COCTaBJIEHA B COOTBETCTBHUHU C
TpeboBaHmsiMu DeniepartbHOr0 TOCyApCTBEHHOTO 00pa30BaTEeNLFHOTO CTAaHIApPTa BBICIIETO O0pa30BaHUS
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14.12.2015 r. Ne 1470. Pabouas nporpamma npegHa3HadeHa Ajsl MOATOTOBKU OakanaBpa MO HalpaBlICHHUIO
23.03.03 DkcniyaTanusi TPAHCHOPTHO-TEXHOJOTHYECKHX MAIIMH U KOMILIEKCOB, poduian — CepBuc
TPAHCHOPTHBIX U TEXHOJOTHYECKHX MALIHUH M 000Py10BaHNS.

Hacrosimas pabovas mporpamMMa AMCLUILIMHBI COCTaBI€HA B PaMKax OCHOBHOW MpOQecCHOHAIBHON
oOpaszoparenbHoii nporpammbl (OITOIl) u  yuuThIBa€T OCOOCHHOCTH OOYYCHHS IPH HHKIIO3HBHOM
00pa3oBaHMH JIUI] C OTPAHHYEHHBIMEI BO3MOKHOCTSMU 3710poBbs (OB3) 1 mHBaanmmos.

CocTtaBuTenb — KaHAUIAT TEXHMYCCKUX HAyK, JOHEHT Kadenapbl «[IpukiagHas MeXaHHKa»
Kurenxo U.C.

PaGoyas mporpaMma JUCHMILUTHHBI 00CYKAeHa Ha 3aceaHnu kadenps! «[IpukiagHas MexaHUKa»
«01» mapra 2017 r. (mpotokon Ne 01).

N.0. 3aB. kadenpoit «[IpukinagHas MEXaHHUKa», N.C. XXurenko
KaHUIAT TEXHHYSCKIX HAyK
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Pabouas nporpaMma  JUCHUILTAHBI oL[06peHa MeTO,Z[H‘lCCKOﬁ KOMHUCCHCH (baKyaneTa 3a049YHOIro

o0yueHus
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1. Illtannpyembie pe3yabTaThl 00y4eHHUsI 110 AUCHUILIMHE,
COOTHECEHHbIE ¢ IVIAaHUPYeMbIMH pe3yabTraTamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHHUILIHHBI

bakanasp mno wHampaBnenwto moarotoBku  23.03.03  DOkcrutyatanuss — TPaHCHOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB JOJDKEH ObITh MOJTOTOBIEH K CIEAYIOUIMM BHUAAM
mpoeCCHOHATTBHON  NIESTETBHOCTH:  IPOM3BOJCTBEHHO-TEXHOJIIOTUYECKOH,  IKCIIEPHUMEHTAIBHO-
HCCIIEI0BATENbCKOM, CEPBUCHO-IKCILTYaTalluOHHOMN AEATEIbHOCTH.

Heas AuCOMIIMHBI — CPOPMHPOBATH Y CTYACHTOB CHCTEMY 3HAHUH, yYMEHHI, HaBBIKOB
npo¢eccHOHaTBbHON OArOTOBKH, TEOPETUUECKAsl U MPAKTHYECKask HOArOTOBKA B 001aCTH MPUKIIaIHON
MEXaHUKH Ae(QOopMHUpPYEMOrO TBEpJOrO Tella, pa3BUTHE NPOPECCHOHATHHOTO  MBIIUICHHS,
pUoOpeTeHne 3HAHWM [UIs M3Y4EHHUs MOCIeNyIOIUX IUCHMIUIMH, a TaKXke CIOCOOCTBYIOIIUX
JaJIbHENUIIEMY Pa3BUTHUIO JTUYHOCTH.

3aga4yu AUCHHUILINHBI:

— OBJIAJIETh TEOPETUUYECKUMHU OCHOBAMHU U MPAKTHUYECKUMM METOJAMU PacueToB Ha MPOYHOCTD,
KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLMH M MallliH, HEOOXOAUMBIMU KaK MPU H3y4EHUU
JaJbHEUIINX JUCLMIUINH, TaK U B IPAKTUUYECKON AEATEIbHOCTH OaKalaBpoB;

— O3HAKOMMTHCA C COBPEMEHHBIMH IMOAXOAAMHM K pacueTy CJOXKHBIX CHCTEM, 3JIEMEHTAMHU
PaIMOHATIBLHOTO TPOEKTUPOBAHUS KOHCTPYKIIH.

1.2. [Inanupyemble pe3ybTaTbl 00y4eHHs M0 AUCHUILINHE
(moka3atesu c()OPMHUPOBAHHOCTH KOMIIETECHIIMIA)

[Tmarnpyemsbie pe3yabTaThl [1marnpyemMbie pe3yabTaThl O0YUYeHHS 10 JUCIIUIIITNHE
ocsoenus OITOIT
- 3HAHUS YMEHHUS HaBBIKU
[1IK-41 OOy4aromuiics OOyuarommuiics OO0yyvaromuiics
CMOCOOCH UCTIOIH30BATh JTOJKCH 3HATH! JTOJIKEH YMETh: JTOJKEH BIIA/ICTh:
COBPEMEHHbBIC KOHCTPYKIIMOHHBIC | METOJIOJIOTHIO Kypca BBITIOJTHSTh HaBBIKAMU
MaTepuaJbl, B MPaKTUICCKON «CormpoTuBicHUe CTaH/IaPTHBIC BHJIBI MIPAKTHYECKOTO
JIESATEIIbHOCTH TI0 TEXHUIECKOMY MaTepUaIoB» MTPOYHOCTHBIX WCTIONTb30BaHHUS
00CITy’)KUBaHHIO U TEKYIIEMY (b1.b.24-3.1) pacueros (b1.5.24- METOZ0B pacyeTa
PEMOHTY TPaHCIIOPTHBIX U Y.1) KOHCTPYKIIMI Ha
TPAHCIIOPTHO-TEXHOJIOTUIECKIX IIPOYHOCTH TPU
MAIlIFH U 000pYI0BaHUS penreHnn
WHXCHEPHBIX 33J1a4
(b1.5.24-H.1)
OIIK-3 OO0y4aromuiics OOy4aromuiics OO0yyaromuiics
TOTOBHOCTh MPUMEHSTH CUCTEMY JIOJKEH 3HATH! JIOTKEH YMETh: JTOJIKEeH BIIa/IETh:
(GyHIaMEHTAILHBIX 3HAHUN OCHOBHBIC OIICHUBAThH HaBBIKAMU
(MaTeMaTH4eCKHX, pacdeTHbIe MIOJTyYeHHbBIC MIPAKTHIECKOTO
€CTeCTBeHHOHAYYHBIX, (hopmybl, PEe3yIBTaThl C TOUKH WCTIONTb30BaHHUS
HWHXCHEPHBIX U SKOHOMUYECKHX) | aJTOPUTMBI pacyeTOB 3pEHHS UX METO/IOB pacueTa
JUTSL uACHTH(DUKALIAHN, 3JICMEHTOB MIPaBIONO00US, KOHCTPYKITUI Ha
(hOopMyITUPOBAHUS U PEIIECHUS KOHCTPYKIIMH Ha SKOHOMHUYHOCTH U MIPOYHOCTH TTPU
TEXHUYECKUX U TEXHOJOTHUECKUX | MPOYHOCTH, KOTOPHIE HAJIS)KHOCTH TIPH pelieHun
npodJeM dKCIUTyaTaluu WCTIONB3YIOTCS ISt perieHuu WHXCHEPHBIX 33134 -
TPAHCIIOPTHO-TEXHOJIOTUIECKIX pernieHus WH)XCHEPHBIX 3a/1a4 - (b1.5.24-H.2)
MAaIITHH 1 KOMIUIEKCOB WH)XCHEPHBIX 3a/1a4 - (b1.5.24-Y.2)
(b1.5.24-3.2)

2. Mecto aucunmiannsl B ctpykrype OIIOIT



JucuumirHa «CoONpOTUBIEHHE MaTepUalioB» OTHOCUTCS K 00s3aTeNIbHBIM JIHUCLUILIMHAM
BapuatuBHoW yactu bnoka 1 (b1.5.24) ocHoBHOI oOpa3oBaTenbHON mporpamMmsl OakanaBpuarta IO
HampasJIeHHI0 noArotoBkn 23.03.03 Oxcmyatanus TPaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U
KOMILIEKCOB, PO miib — CepBUC TPAHCHOPTHBIX ¥ TEXHOJIOTUYECKUX MAIIHH U 000PYIOBAHHMS.

Paznenbl IMCHUIVINHBI M MeKIHCUUIIIMHAPHBIE CBSI3H € 00eceYHBAIOIHMHU
(mpeaiecTBYIOIMMH) U o0ecrieYynBaeMbIMHU (MOCTETYOIIUMHI) IHUCHUIIIMHAMH

No HaumenoBaHue obecrieqnBaromumx dopmupyemMble KOMIIETCHIIMU
- MIPEIIECTB 1X) 1 o0ecreynBaeMbIX
/1 (npex yIOUUX) Pazgen 1 | Paspmen2 | Pasnmen3
(mocneayomuXx) JUCUUIUIMH, IPAKTHK
[IpenmecTByomuye AMCUUILIIUHBI
1] : | | |
[Tocnenyromume TUCIUTIIINHBI
WHxeHepHbIe COOPY)KEHUS U SKOJIOTHYecKast
1 P by . MK-41 | TK-41 | TIK-41
0€301acHOCTb NMPEANPUSTUI aBTOCEPBHUCA
2 OcHOBBI pabOTOCTIOCOOHOCTH TEXHUYECKUX CUCTEM OIIK-3 OIIK-3 OIIK-3

3. O0béM aUCHUNIMHBI 1 BUABI Y4eOHOH padoThI

O0BeM aucUIUIMHBI cocTaBiseT 3 3aueTHbIX equHull (3ET), 108 akagemMudeckux yacoB (nanee
yacoB). [{ucuurminna usyyaercsi B 3 cemecTpe.

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI IO BUAAM YUeOHOIl paboThI

Bun yqeOHo# paboTh! KonuuecTBo yacoB

KonrakTHas pabora (Bcero) 34

B Tom uncie:

Jlextmm (JI) 16
[Ipaktuueckue 3anstus (113) 18
JlaGopatopusbie 3ansaTus (JI13) -
CamocrosiTesbHas padora odyuawiuxcs (CP) 65
KounTtpoJsb 9

Hroro 108

3.2. PacnipeesieHue yueOHOIro BpeMeHH 10 pa3jaejaM U TeMaMm

Bcero B TOM YHCJIC

Ne
HanmenoBanue paziena KOHTAaKTHas pabora

TeM U TEMBI CPC Koutpons

Bl a1 | 13 | m3/c3 P
Pasnen 1 Pacdersl Ha MPOYHOCTH M JKECTKOCTH MPH MPOCTHIX BUAX J1e(HOPMHUPOBAHHS

1.1 | Beenenue 3 1 - - 1 X

SHTPaJIbHOE

1o | Hentp 8 1 - 2 3 X

pacTsbKeHUe-C)KaThue




I'eomeTpuueckue
13 |Xapakrepuctuku ] 1 i ) 3 <
MOTIEPEYHbIX CEUEHU
CTEpPKHS
1.4 | CaBur u Kpy4yeHue 9 2 - 2 3 X
15 [Ipsimoli nonepevHbIi 9 ) i ) 4 <
n3ruo
Pa3nen 2 PacueTsl Ha IPOYHOCTB IPH CI0KHOM COIPOTUBIICHUN
Hanpsxennoe n
2.1 | nedbopmupoBaHHOe 9 | - 2 4 X
COCTOSIHUE B TOYKE TeJla
2.2 | Teopuu NpoOYHOCTHU 9 2 - 2 4 X
23 Buas! cinoxxnoro 9 5 i 5 4 X
COINPOTUBIICHUS
Paznen 3 YcTolHuMBOCTh, AMHAMUYECKOE U YCTAJIOCTHOE HATPYKEHHE
24 YCTOI/HH?OCTL CKaTBIX 9 ) i ) 4 X
CTEpXKHEN
25 JnHamuueckue 9 2 i ) 4 X
Harpysku, yaap
KoHTtpoub 27 X X X X 27
Hroro 108 16 - 18 65 9

4. CTpyKTYpa M coiep:KaHNe QU CIUIIIHHbI
4.1. Coaep:xxaHue TUCHHUILINHBI

Pa3nen 1. PacueTbl Ha MIPOYHOCTB U KeCTKOCTh IPH NMPOCTHIX BUAAX /1e()OPMUPOBAHUSA

BBenenne

Lens kypca «ConporusineHue Mmatepranos». COIpoTUBIEHUE MATEPUAIOB KaK pa3zell MEXaHUKU
nedpopmupyemoro Tema. CBs3b  Kypca C  HM3ydaeMbIMH 10  Npoduio  oOIeHAyYHBIMU,
OOIIENH)XEHEPHBIMU U CIIEUAIBHBIMU TUCHUIIMHAMU. OCHOBHBIE MTOHSTHUS, THIIOTE3bI, ONPEICIECHUS
Y IPUHLUIIBI CONPOTUBIEHUS MaTepraioB. OObeKThl N3yueHus. PeabHbIil 00BbEKT U pacyeTHasl cxema.
OmnopHble ycTpoiicTBa. BHelHne Harpy3ku U ux kiaccudukanus. BHyTpeHHUE CUIbl U BHYTPEHHUE
cunoBble (pakTopbl. Meroa ceuenmii. [lpaBuina moCTpoeHHs MIOp BHYTPEHHUX CHIIOBBIX (DaKTOPOB.
Hanpsoxenus, nedpopmanuu — noHsATHEe M BUIbl. MexaHudeckue cBOIcTBa marepuaioB. [[uarpamma
nedopmupoBanus marepuaia. 3akoH ['yka. Koapdumument [Tyaccora. OCHOBHOE yCIIOBHE TIPOYHOCTH,
JI0ITyCKaeMble HanpspKeHus, ko3 uImeHT 3anaca.

LenTpanbHoe pacTsizkeHue-cxKaTHe

[Tonsatue o pactskeHuH U cxxatuu. [IpuMepsl 371eMEHTOB KOHCTPYKLIUI epepadaThIBAIOLIETO ¢/X
MIPOU3BOJICTBA, MCIBITHIBAIOIINX pACTSHKEHHE W ckarthe. HampsokeHus mpu pacTsyKEHUU-CKATUU.
Pacuer Ha npouHoCTh. Jledopmanuy U nepeMerieHus Ipu pacTsKeHUU-CkaTuu. Pacyer sxecTkocTH.

I'eomeTpuyeckue XapaKTepUCTHKH MONEPEYHBIX CEYeHUI CTEePKHA

[lonsiTHE O TEOMETPUUYECKHUX XAPAKTEPUCTHKAX IIJIOCKMX Ce4eHHH. CTaTHMYEeCKUH MOMEHT
CONpoTUBIIEHUs1 ceueHus. OrnpeneneHue IEHTpa TSHKECTH cedeHHs. MOMEHT HHEpPLUU CEYEHHUS.
W3MmeHeHne MOMEHTA MHEPLMHU MIPH MApAJIEIIBHOM IEPEHOCE OCe KoopauHaT. M3MeHeHrne MoMeHTa
WHEpLMHU IpPU MOBOPOTE OCEM KOoopAuHAT. [ J1aBHBIE OCHM M TJaBHbIE MOMEHTHI MHEpUUU. MOMEHT
conpoTuBiieHUs1 ceueHus. CBs3b MOMEHTa CONPOTHBIICHHS M MOMEHTa MHepuuu. ['eomerpuueckue
XapaKTEPUCTUKU XapaKTEPHBIX BUJIOB CEUEHUI.

CaBur u kpy4eHnue

Pacuer 3akienounsix coeauHenuil. [lonarne o kpyueHuu. IIpumepsl 371€MEHTOB KOHCTPYKLIHAN
nepepadaThIBAIOIIEr0 C/X MPOU3BOJICTBA, UCHBITHIBAIOIIMX KpydeHue. HampspkeHus npu KpydeHUH
Kpyriblx BanoB. Pacuer Ha mpouHocTh. Jlepopmanuu u mnepemenieHuss npu KpydeHuu. Pacuer
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YKECTKOCTH.

IIpsimoii monepeyHbIii H3rud

[Tonsitne 006 wu3rube. I[lpumepbl 5SIEMEHTOB KOHCTPYKUMH mepepadaThIBaromero c¢/x
MIPOU3BOJICTBA, HCHBIThbIBatOIMX M3ru0. Hampspkenus npu n3rube Oanok. Pacyer Ha HpOYHOCTH.
Pannonansubie (hopMbl MONEpPEeYHBIX ceueHuil 0anok mpu uirude. Jlepopmanuu u nepeMenieHus mpu
n3ruoe Oanok. uddepeHnnansHoe ypaBHeHHE yrnpyroi TuHuu Oamku. OnpeserieHrne nepeMenieHui
MerozoM Mopa.
Pa3nen 2. PacueTsl Ha MIPOYHOCTH NPH CJI0KHOM CONPOTHUBJICHUH

HanpsiskenHoe u 1e)opMHUPOBAHHOE COCTOSIHME B TOYKE TeJsia

[lonsiTHe O HaMpsHKEHHOM COCTOSIHUM B Touke. Bunbl HampskeHHoro coctosiHus. Ilmockoe
HaIpsHKEHHOE COCTOsIHKE. [ 1aBHBIE MIIOIIA/IKU U TJIaBHbIE HANpshKeHUs1. MakcuMallbHbIEe KacaTellbHbIE
HanpspkeHusd. VccnenoBanue HanpsyKeHHOTO COCTOSIHUS B IpocTediux ciyyasx. OO00IeHHbIH 3aK0H
I'yka. KommoneHTH! [1e(hOpMHUPOBAHHOTO COCTOSIHUS B TOUYKe Tena. Buasl nedopMupoBaHHBIX
COCTOSIHUM.

Teopun mpoYHOCTH

[TonsiTHE O MPOYHOCTU MATEPUATIOB U KOHCTPYKIUI MpPH CIONKHOM HANpPSKEHHOM COCTOSIHUH.
[IpenenbHble HAPsHKEHHBIE COCTOSIHUS. Teopruu Havalla MIacTUYECKOro Te4eHus. Teopusi MpoYHOCTH
Mus3seca. Teopus npounoctu Mopa.

Buabl c10KHOT0 CONMPOTHBJICHUSA

Pacuer Ha mnpouHocTh mpu KocoMm wu3rube. Pacuer Ha NPOYHOCTH NpPU BHELEHTPEHHOM
pacTsbKeHUU-CoKaTuU. PacdeT Ha MPOYHOCTH MpH KpydeHHH ¢ u3rubom. OOmmil ciydail CI0XKHOTO
COTIPOTUBIICHUS.
Pa3nen 3. YerodunBoCcTh, JTMHAMMYECKOE M YCTAJTOCTHOE HATPYKeHHE

YCTOHYNBOCTD CKATHIX CTEPKHEH

[TonsiTne 06 ycroitunBocTH CokuMaeMoro crepxkss. Kputudeckas cuna. 3amaya Dilnepa, yuer
YCIIOBH 3aKpeTUIeHUs] KOHIIOB CTepHeW B (dopmyne Diinepa. [Ipenensl nmpumeHIMOCTH (HOPMYIIBI
Oninepa. ®opmyna SAcunHckoro.

JluHaMu4YecKue HATPY3KH, yAap

[lonaTne o0 JUHAMUYECKOM Harpy3ke W TMpUMEphl JIEUCTBUS €€ B KOHCTPYKLHMSX
nepepadaThIBAIONIETO ¢/X Mpou3BoAcTBa. [loHsATHE 00 yIapHOW Harpy3Ke YHIpyruxX JUHEHHBIX CHCTEM.
HNunamuueckuii koddduuuent npu ynape. I[lonstue o0 ycramoctu wmetamwioB. OcobeHHOCTH
yCTaJIOCTHOTO pa3pyieHus. [I[pumepsl yCcTaloCTHOrO pa3pyllieHnss KOHCTPYKIUI epepadaThIBatOIIEro
C/X IPOU3BOJICTBA.

4.2. Conepxanue JeKI Ui

Ne Kon-80
HaunMeHnoBaHue JIeKIIUA
n/n JacoB

Henp kypca «CompoTuBiieHHe MarepuaioBy». CONpPOTUBIECHUE MaTEpPHANOB Kak
pa3zaen MexaHuku aedopmupyeMoro tena. CBs3b Kypca ¢ H3y4aeMbIMU 10 TPO(UITIO
o0IIeHAYYHBIMU, OOLIENHKEHEPHBIMU U CTICIIUATBHBIMH JUCIUILTHHAMEU. OCHOBHbBIE
MOHATHUA, THUIIOTE3bI, OHNPCACICHUA W IPUHLOUIIBI COHNPOTHUBJICHUA MATCPHUATIOB.
OOBEKTHl M3Y4YeHHsI — DIEMEHTBl KOHCTPYKIIMIA: CTEpPKEeHb, IIIACTHHA, 00O0JIOYKA.
Peanbublit 00bEKT U pacueTHast cxema. OMOpPHBIE YCTPOMCTBA.

Bremnue Harpy3kn W ux kinaccudukanus. BHyTpeHHWE CHIIBI W BHYTPCHHHE
2. | cunoBbie ¢akTopel. Meton ceueHuil. [IpaBuiaa TOCTpPOCHHS S0P BHYTPECHHHX 1
CWJIOBBIX (DaKTOPOB.

Hampsokenus, pegopmarnuu — TMOHATHE H  BHUIBL. MeXaHUYECKHE CBOWCTBA
MatepuainoB. uarpamma eopMUpoBaHMs MaTepHaa.

OCHOBHOE YCJIOBHE TIPOYHOCTH, JIOMYyCKaeMbIe HANPSDKEHUS, KOO PHUIIMEHT 3amaca.
3akon ['yka. Koaddunment [yaccona.

5. | IlonsTne o0 pacTskeHMM U cokKathuu. IlpuMepbl 3JIEMEHTOB KOHCTPYKIIMH 1




nepepadaThIBAIOIIETO C/X MPOU3BOICTBA, WCIBITHIBAIONINX PACTSDKEHHE M CXKATHE.
Hanpsbkenus npu pactshkeHHu-ckaTuM. Pacder Ha mpowHocTs. Jledopmanuu u
NepeMEIeHUS IPU PACTSXKEHUU-CKAaTUHU. PacueT )KeCcTKOCTH.

[lonsiTHE O TEOMETPUYECKUX XAPAaKTEPUCTHKAX IJIOCKMX cedyeHHMH. CTaTM4ecKuil
MOMEHT CONPOTHUBIIEHU ceueHus. OnpesienieHne eHTpa TSHKEeCTH ceueHusl. MoMeHT
UHepUMH ceueHus. V3MeHeHne MOMEHTa MHEPLMHU IPU NapauleIbHOM IIEpEHOCEe
ocell KoopauHart. M3MeHeHrne MOMEHTa HHEPLUH ITPU TOBOPOTE OCEW KOOpAMHAT.

I'maBHBIE OCHM M TJaBHBIE MOMEHTHI HUHEpIUU. MowmenT COIIPOTUBJICHUA CCUCHUA.
CBs3bp  MOMEHTA COIIPOTUBJICHUA W  MOMCHTA HWHCPUHUH. FGOMeTpI/I‘IeCKI/Ie
XAPAKTCPUCTHUKU XAPAKTCPHBIX BUIOB CCUCHUM.

UYucrslii casur. 3akoH ['yka npu casure. Mexanndyeckue cBOMCTBa Marepuana npu
caure. Ilomatne o  kpyuenuu. Ilpumepbl  2IEMEHTOB  KOHCTPYKLUN
nepepadaThIBAIOIIETO C/X MPOU3BOJCTBA, HCIIBITHIBAIOININX KpydeHne. HampsokeHus
IIPU KPyYEHUH KPYTJIbIX BasnoB. PacueT Ha npouHocTh. JledopMmariuu 1 nepemMenieHus
npu KpydeHuH. Pacuer xecTkocTu. PacyeT 3akiIelIOYHBIX COECIMHEHMM Ha Cpe3 H
CMSITHE.

[Monsarue 06 m3rube. [IpuMeps! 271€MEHTOB KOHCTPYKIUH mepepadaThIBalOLIero ¢/X
MIPOU3BO/ICTBA, UCTIBIThIBaIOIMX U3rnb. Hanpsbkenus npu usrube 6anok. Pacuer Ha
poYHOCTh. PanmoHanbpHble (POPMBI IONEPEYHBIX CEUEHUHN 0ATIOK MpU U3ruoe.

10.

Hedopmaruu u nepemenienus npu u3rude 6anok. Juddepenmanbuoe ypaBHeHne
ynpyroil nuHun 6anku. Onpenenenue nepemenieHuit merogqom Mopa. CtaTuuecku
HEOIPeICIMMbIE CHCTEMBI.

11.

Ilonstue o HAIps’KCHHOM COCTOSIHUM B TOYKC. BI/II[BI HAIMpsPKCHHOTO COCTOSHUA.
ITmockoe HAIPsIPKCHHOC COCTOSAHUC. I'maBHbIC TUIOMIAaZIKW W TJIABHBIC HAIIPSAKCHUA.
MakcuManbHBIC KacaTelIbHBIC HAITPSIPKCHU .

12.

HccnenoBanue HampsKEHHOTO COCTOSIHMSI B IpocTedmux ciaydasx. O000IeHHbIH
3akoH ['yka. KoMnoHeHTBl N1e()OpMHPOBAHHOTO COCTOSIHUS B TOYKEe Tena. Buiel
ne(hOPMUPOBAHHBIX COCTOSIHUM.

13.

[lonsiTHE O IPOYHOCTH MATEPUATIOB M KOHCTPYKLHH NPHU CIOKHOM HaIPSKEHHOM
coctossHuH. [IpenenbHble HalpsKEHHbIE COCTOSIHUSA. Teopun Hayaia MiIacTU4ecKoro
teueHus. Teopus npounoctu Museca. Teopust npounoctu Mopa.

14.

Pacuer Ha TPOYHOCTH NPU KPYUYEHUU C U3TUOOM.

15.

[lonatue o0 ycTOWYMBOCTH CKUMaeMoro crepxkHsa. Kpurtuueckass cuia. 3amada
Diiniepa, ydeT YCIOBUU 3aKpeIIeHHs KOHIIOB CTepkKHEW B dopmyse Ditiepa.
[Tpenensl npuMeHuMocTH hopmyiisl Ditnepa. Popmyna ScuHCKOro.

16.

[lonATHE O TUHAMUYECKON Harpy3Ke W MPUMEPHI ACHCTBHS €€ B KOHCTPYKIHUAX C/X
MalmuH 1 oOopynoBaHusi. [loHartue o0 ymapHOW Harpyske yHOpyrux JIMHEHHBIX
cucreM. JlnHamuueckuit kodpdummeHnt npu yuaape. Junamudeckuii koddduiment
IpU MepeMeHHbIX Harpy3kax. Ilonstue 06 ycranoctu meranioB. OcoOeHHOCTH
YCTJIOCTHOTO paspylieHus. lIpumepsl ycTamocTHOro paspylmieHuss KOHCTPYKLIHN
nepepadaThIBaIOIIEro ¢/X MPOU3BOICTRA.

Hroro
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4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI

/o

HaumeHnoBanue 1a00paTOpHbIX 3aHATUN

Koa-Bo
JacoB

HcneiTanue cTaabHOTO 06pa3ua Ha PaCTAKCHHUC

Onpenenenue ko3 duuuenta [lyaccona

Onpenenenyue MOy CABUTA ITPU KPYUYEHUHU

AW N |~

HccnenoBanue HAIIpsSPKCHHOI'O COCTOSIHU A 0anku IIpU NIpsIMOM n3rude




5 | UccnenoBaHue Haps>KEHHOTO COCTOSIHMSI Bajla MPU M3rHOe ¢ KpYYeHHEM -
6 | Onpenenenue nepeMenieHU IpyU KOCOM U3rude 6aok -
7 | YCTOWYUBOCTB CKATOTO CTEPIKHS -
8 | YmapHoe HarpyxeHue TMHEHHON yIPYroil CUCTEMBI -
Hroro -
4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHI
Ne . Kon-Bo
i HaumeHnoBaHMe MpakTUYECKUX 3aHATUN qACOB
1 LlenTpanpHoe pacTskeHue-cxxarue. [loctpoeHue 31op BHYyTPEHHUX CUIIOBBIX 1
(hakTopOB.
2 Kpyuenue. [TocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (DaKTOPOB. 1
3 [Ipsimoii monepeunsiit n3rud. IloctpoeHne aM0p BHYTPEHHUX CUIIOBBIX (JaKTOPOB. 1
4 [TocTpoeHue 3Mop BHYTPEHHUX CHIIOBBIX (DAKTOPOB B IJIOCKOH pame. 1
5 IlenTpanibHOE pacTsikeHHne-ckaThe. Pacyer Ha MPOYHOCTh U JKECTKOCTb. 1
6 ['eomeTpHuyecKre XapaKTEPUCTUKH INIOCKUX CEYCHMM. 1
7 Kpyuenue. Pacuer Ha IpOYHOCTH U KECTKOCTD. 1
8 [Ipsimoii monepeunsiit n3rud. Pacuer Ha MPOYHOCTH U JKECTKOCTb. 1
9 HanpsikeHHOE cOCTOsSIHME B TOUKE Tena 1
10 | PacueT Ha mpOYHOCTH IPU KOCOM MU3THUOE. 1
11 | BHeueHTpeHHOE pacTsKeHUE (CKATHE) 1
12 | Pacuer Ha NpOYHOCTH IPU KPYYEHUU C U3TUOOM. 1
13 | PacyeT Ha MPOYHOCTH B CIIydae 0OIIETO CONMPOTUBICHUS 1
14 | Pacyer c:xatoro cTep>kHs Ha YCTOMYMBOCTh 1
15 | Pacyer Ha mpOYHOCTH NpU yape 2
HTroro 18

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4arOIINXCS

4.5.1. Buasl caMocTosTeIbHON pabOThl 00yUYaOIIuXCs

Buasl camocTosiTensHONM paboThl 00ydaromuxcs KOMMYecTs0 9acoB
ITonroToBka K MpakTUYECKUM 3aHATUSIM 10
[ToaroroBka K 1a0OpPaTOPHBIM 3aHATUSAM U K 3aLUTE
1a00paToOpHBIX paboT
CaMocCTOsTEIbHOE U3YUYEHUE OTAEIbHBIX TEM U BOIIPOCOB 40
JlomarnHee 3agaHue 15
Hroro 65
4.5.2. ConepxaHue caMOCTOATENbHON pabOThl 00yUaronXxcs
Ne Koxn-Bo
HaumeHnoBanue TeM WM BOIPOCOB
/i 4acoB
1. | Homamnee 3aganue «IlocTpoeHue 3mop BHYTPEHHUX CUIIOBBIX ()aKTOPOB IpHU 10
MPOCTHIX BUAAX J1eHOPMHUPOBAHHSD)




2. | HomamHee 3aganue «PacyeTsl Ha MPOYHOCTD U KECTKOCTh MIPU MPOCTHIX BUAAX 10
e OpMHUPOBAHUS»

3. | JomamHee 3ananue «PacuyeTbl Ha IPOYHOCTh IIPH CI0KHOM COMPOTHUBIICHUN) 10

4. IToAroToBKa K NPAKTUYECKUM 3aHATUSIM 20

5. | IloaroToBka K J1abOpaTOPHBIM 3aHSITHUSIM U K 3alllUTE JJAOOPATOPHBIX padboT 10
[TocTpoeHue >mr0p BHYTPEHHUX CUIIOBBIX (PAKTOPOB MPH MPOCTHIX BUIAX

6. | nepopmupoBanus. PacyeTsl Ha MPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUIAX 5
negopmupoBanusi. PacyeTsl Ha IPOYHOCTh MPU CIOKHOM CONPOTHBIICHUH
HTroro 65

5. Y4eOHO-MeTOAMYECKOE 0OOecieYeHHe CAMOCTOATEIbHOH padoThl 00yYAKIIUXCS

VYuyebHo-MeTonnueckue pazpaborku umerorcss B Hayunoit 6ubnuoreke @I'bOY BO HOxHo-
VYpansckuii 'AY:

1. HexmonoBa T.H. MeToauueckue yka3aHHs MO BBIMOJTHEHHUIO BHEAYIUTOPHOU pabOTHI MO
muctuminHe «ColpoTrBIeHUE MaTepuanoBy [DnekTpoHHbIN pecype]: Yensounck: KOxHo-Y panbekuii
I'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarun H.K. , [llarpykos B.M. ConporuBinenue MarepraioB. JMIOPbl BHYTPEHHUX CHIIOBBIX
(akTOpOB [DIEKTPOHHBIN pecypc]: METOA. YKa3aHUs K CEMECTpOBOMY 3amaHuio. Yensounck: FOxHo-
VYpansckuii [AY, 2015. 28 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarun H.K. , latpykxos B.W. Conporusnenune marepuanos [ DIEKTPOHHBIHN pecypc] : METOA.
yKazaHHus K cemecTpoBoMy 3aaaHuto. Yensounck: HOxHo-Ypanbckuit [AY. Y. 2. T'eomerpuueckue
XapaKTepUCTUKU MIJIOCKUX CEUEHUH. 2015. 10 c. Pexum JocTymna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. UrnareeB A.I'. KouTponbHBIE 3agaHus IS pacueTHO-rpadudecKkux paboT 1o
COIIPOTHUBIIEHUIO MaTepHaioB [ DJIeKTPOHHBIN pecypce] : yueb. mocobue. Yensaounck: KOxHo-Y panbckuit
I'AY, 2016. 40 c. Pexxum moctyna: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

5. UrnatweeB A.I'. [locobue k perieHuo 3a1a4 Mo COMPOTUBICHUIO MaTePHaIOB [ DIEKTPOHHBIH
pecype] : yueb.-meroa. nocodue. Yensounck: KOxno-Ypansckuii [AY, 2016 . 118 c. Pexxum nocryma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

6. ®OoH/ OLIEHOYHBIX CPeICTB A5 MPOBeAeHUs MPOMEKYTOYHOI
arrecTaly 00y4aroIMXxcs

Jlnst ycTaHOBIIEHUS COOTBETCTBHUS YPOBHSI MOJATOTOBKHU oOy4aromuxcs TpedoBanusim ®I'OC BO
pa3paboTaH (OHI OICHOYHBIX CPEACTB MAJIA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M TMPOBEACHUS
MIPOMEXYTOUYHOM aTTecTaluu 00yJaromuxcs no Juciuminie. @oH OLIEHOYHBIX CPEICTB MPEICTaBIEH
B [Ipunoxxenun Ne 1.

7. OcHOBHAsI M JONOJTHUTEIbHASA y4eOHasl JTUTEpPaTypa, He00X0 UM Aas
AJISl OCBOEHMA TUCHHUIIHHBI
OcHOBHast W JOMOJIHUTENIbHAs Yy4eOHas nauTeparypa umeercs B HayuyHoiOuOnmmuoreke wu
3JIEKTPOHHOU HHPOpMannoHHO-00pa3oBateabHOM cpene @I'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHasi IMTEepaTypa

1. Kunkun B. A. ConporuBieHue MaTepuasioB [DIeKTpOHHBIH pecypc]: yueb. mocobue.
Yensounck: UI'AA, 2011. 524 ¢. Pexxum nocryna: http://192.168.0.1:8080/1ocaldocs/sopromat/50.pdf.

2. ComnpoTuBieHue MaTepualioB [DeKTpoHHBINH pecype]: yued. nocobue / II.A. Ilanos, JI.K.
[Mapmun, b.E. Mensuukos, B.A. [llepctues; nox pea. b.E. Mensaukosa. CII6.: Jlans, 2007. 560 c.
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll 1d=86018.

3. Cmarun H.K. ComnporuBnenue marepuasioB [DNeKTpoHHBIH pecypc|: ydeOHoe mocoOue.
Yensbunck: UI'AY, 2008. 76 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.
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JlomoJIHUTeIbHAS JIUTEpPaTypa
1. Ilonckpebxo M.JI. Comnporuienue wmarepuanoB. IIpakTukym mo pemieHuo 3agad
[OnexTponnbiii  pecypc]. Munck: Bemmiimas mkoma, 2009. 688 c¢. Pexum mgoctyma:
http://biblioclub.ru/index.php?page=book&id=143572.
2. Kynpssues C.I'., CepaiokoB B.H. ConpotuBienne marepuanoB. VHTepHET-TecTUpOBaHUE
6a30BbIX 3HaHUH [DnekTpoHHbIN pecypc]: yuebHoe nocobue. M.: Jlanp, 2013. 176 c. Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=5247.

Ilepuoanueckue U3aHUA:

«IIpobnemsl mpouHocT», «IIpukianHas MaTeMaTHKa U MeXaHHKay, «MeXxaHuKa TBEp0ro Tesay,
«Unxenep. Hayka, mNpOMBIIUIEHHOCTh, MEXKIAYHAPOJHOE COTPYAHUYECTBO», «CIIpaBOYHUK.
HuxenepHbIi KypHAI».

8. Pecypchl nHpOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
Heo0XoAUuMbIe 1JIsl 0CBOCHMS IMCIHIIIHHbI

1. EnnHOE OKHO A0CTYyIa K y9eOHO-METOIMISCKUM pa3padboTkam https://roypray.pd
2. OBbC «Jlanb» http://e.lanbook.com/
3. Yausepcurerckas 6udmuoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus AJsi 00y4arOIIHUXCH M0 OCBOEHUI0 THCHUILINHBI

VY4eOHO-MeTOIMUECKHE pa3paboTku umeroTcss B HayuHolt OuOnMoTeke M 3JIEKTPOHHON
uHpopManMoHHO-00pazoBarenbHoi cpene PI'BOY BO FOxHo-Ypansckuit [AY:

1. Cmarun H.K. , [latpykos B.M. ConpoTuneHne MaTepranoB. DMIOPbl BHYTPEHHUX CUIIOBBIX
(akTOpOoB [DNEKTPOHHBIN pecypc]: METOA. YKa3aHUs K ceMecTpoBoMy 3agaHuio. Yensounck: FOxHo-
Ypansckuii AV, 2015. 28 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cwmarun H.K. , HlatpykoB B.1. Conporusienne matepuanos [ DJIEKTPOHHBIN pecypc] : METOA.
yKazaHusi K cemectpoBomy 3amanuto. YensOunck: HOxno-Ypanbckuit ['AY. U. 2. 'eomerpuueckue
XapaKTEPUCTUKU MJIOCKUX CEUYECHUH. 2015. 10 C. Pexum JIOCTYyIIa:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTponbHble 3amaHusi [Uid pacyeTHO-rpaguueckux paboT 1o
COTPOTHUBIICHUIO MAaTEPUAIOB [ DJIEKTPOHHBIN pecypc| : yueb. mocodue. Yensounck: KOxHo-Y panbckuit
I'AY, 2016. 40 c. Pexxum nocryna: http:// 192.168.0.1:8080/1ocaldocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locobue k pemieHno 3aiay no COPOTUBICHUIO MAaTEPUAIOB [ DJIEKTPOHHbBIN
pecypc] : yueb.-metoa. nocodue. Uensounck: OxHo-Ypansckuii 'AY, 2016 . 118 c. Pexum pocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. IlocTpoeHue smiop BHYTPEHHUX CUJIOBBIX ()aKTOpOB B Oankax M pamax B
nporpamMmHbIX Tipoayktax SCAD m MathCAD [DnekTpoHHBIH pecypc] : METOIWYECKHE YKa3aHWMs.
Yensbunck: b.u., 2006. 49 c. Pexum noctyna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. Onpenenenne reoMeTpuIecKiuX XapakTepUCTHUK MOMEPEUHbIX CEUeHUN OpycheB
B nporpammHbIX npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnekTpoHHbIi pecypc] :
Meronuyeckue  ykazanusg.  Yemabunck:  UTI'AY, 2007. 69 c¢. Pexum  gocrymna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacuer Ha IpOYHOCTH U MPOBEPKA )KECTKOCTU CTATUUYECKH OTIPEAEITUMBIX 0aloK
B nporpammubIxX npoaykrax SCAD, MSC.Patran-Nastran-2005 [DneKkTpoHHBIN pecypc|: METOAUYECKHE
yKa3aHus. YensaOuHCK: UrAv, 2007. 76 c. Pexum JI0CTyTIa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Kunkun B.A. Onpenenenue nepeMelieHuil B ynpyrux cucteMax B IpOrpaMMHBIX ITPOTYKTaxX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [D7eKTpOHHBIH pecypc] : METOAMYECKHE yKa3aHMsL.
Yensounck: UI'AY, 2008. 66 c. Pexxum moctyma: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.
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10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYIeCTBJIEHUH 00Pa30BaTeIbHOI0
npoiecca nNo JUCHHUIINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecreyeHus u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnnoTeke ¢ TepMUHAIBHBIX CTAHIMH MIPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:
- Texakcnept (nHpOpManMOHHO-cripaBo4Has cucrema 'OCToB);
- «CenbX03TeXHHUKa» (ABTOMAaTU3UPOBAaHHAS CIIPABOYHAs CUCTEMA).

[Iporpammuoe obGecneuenue: Structure CAD, «CompoTuBieHue MmartepuanaoB. BupryanbHble
nabopatopHbie pabOTHI.

11. MaTepuajibHO-TeXHUYecKas 0a3a, Heo0OXoAUMAs /ISl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCUUILIHHE

Ilepedyenn y4eOHBIX 1a0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. JTaboparopus 002, ocHaleHHas 000pyJOBaHUEM Il TPOBEACHUS JIAOOPATOPHBIX padoT.
2. CnenuanusupoBannblie ayautopun 023, 024 njis npoBeAeHUS TPAKTUYECKUX 3aHITHI.

3. KoMnbIoTepHBIH K1acc ¢ MyJIbTUMEIUUHBIM KOMILIEKcoM aya. 018, 423.

IlepeyeHb OCHOBHOTO y4e0HO0-12a00PATOPHOT0 000PY/A0BAHUS

1. MammHsb! AJ1s1 UICTIBITAHUI HA PACTSHKEHUE.

2. YHUBepcabHbIe TJAOOPAaTOPHBIE CTEH/IbI.

3. YcraHoBKa Jy1st 1a00OpaToOpHbIX padoT.

4. TeH3oMeTpudecKkue NpudopsI.

5. KoMmuieKTsl 11akaToB 10 OCHOBHBIM pa3jiesiaM COPOTUBIICHHS MATEPUAIIOB.
6. IlepcoHabHBIE KOMIIBIOTEPHI.

7. MynbTUMEAUINHBIN KOMILIEKC.

12. UnHoBanuoHHbIe GopMbI 00pa30oBaTEIbHBIX TEXHOJIOTHH

Bun 3agarusa
dopmel paboThI Jlextmn J13 3

KomMmnbsrorepHbie cCHMYIsLAA - + +

12



IIPHJIOKEHHUE Ne 1

POHJ OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIIETO KOHTPOJIS yCTIEBAEMOCTH M TIPOBEICHUSI IIPOMEKYTOYHOM aTTeCTALUH
oOyuatomuxcs no aucuurinae b1.65.24 ConpoTuBiieHne MaTepuajioB

Hanpasnenune noarorosku 23.03.03 Dkcniyaranyus TPAHCIOPTHO-TEXHOJIOTHYECKHUX MAIIMH U
KOMILJIEKCOB

[Ipodpuns CepBrc TPAHCHOPTHBIX U TEXHOJIOTHYECKUX MAIIIMH U 000pPY10BaHUSA
YpoBeHb BhICIIET0 00pa3oBaHus — DaKajgaBpHaT (aKageMU4eCKuii)
Kpamudukanms - 6akajiaBp

®opma 00yueHus - 3a04HAas

Yena0uHCK
2018
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1. Komnerenuuu ¢ ykazanueMm 3Tana ux popmuposanus B npouecce ocsoenns OIIOII

Kommereniuu no nanHo# nucuurinHe GopMUpyrOTcs Ha 0a30BOM dTare.

KonTponupyemble pe3yabTaThl

Kontponupyemsie pe3ynbTaTel 00yuyeHHs [0 JUCLUIUIMHE

ocoenus OITOIT
(KOMTIETEHITNN ) 3HaHUSA YMCHUS HaBBIKHU
IK-41 OO0yuarommuiics OO0yuarommuiics OO0yyaromuics
CMOCOOCH UCTIOIH30BATh JTOJKECH 3HATH! JTOJIKEH YMETh: JTOJKEH BIIQ/ICTh!
COBpEMEHHBIE KOHCTPYKIIMOHHBIE | METOJIOJIOTHIO Kypca BEITIOTHSTH HaBBIKAMHU
MaTepualibl, B HpaKTI/I‘ICCKOI\/'I «COHpOTI/IBJ'ICHI/IC CTaHJAapTHBIC BUIBI MMPAKTUYECKOTO
JIESATEIIbHOCTH TI0 TEXHUIECKOMY MaTepUaIoB» MTPOYHOCTHBIX WCTIONTb30BaHHUS
00CITYKUBaHHIO W TEKYIIEMY (b1.5.24-3.1) pacueros (b1.5.24- METOJIOB pacdera
PEMOHTY TPaHCIIOPTHBIX U Y.1) KOHCTPYKIIMI Ha
TPAHCIIOPTHO-TEXHOJIOTUYCCKUX IMPOYHOCTD IIpHU
MaIlIFH U 000pYI0BaHUS penreHnn
WH)KEHEPHBIX 3a]a4
(b1.5.24-H.1)
OIIK-3 OO0y4aromuiics OOyuaromuiics OO0yyaromuiics
TOTOBHOCTBH IPUMEHSTh CHCTEMY JTOJKECH 3HATH! JTOJIKEH YMETh: JTOJKEH BIIA/ICTh:
(byHI[aMCHTaJII)HI)IX 3HAaHUM OCHOBHBIC OLICHUBATh HaBbIKaMH
(MaTeMaTI/I‘ICCKI/IX, PacCUCTHBIC IMOJTYYCHHBIC MMPAKTUYCCKOTO
€CTeCTBEHHOHAYYHBIX, (hopmyibl, Pe3yIbTaThl C TOUKH WCTIOTTb30BaHHUS
HWHXEHEPHBIX U SKOHOMHUYECKHUX) | aJTOPUTMBI pacieToOB 3pEHUA UX METOJIOB pacyera
JUTSL UASHTH(DUKALIMH, 3JIEMEHTOB MIPaBIONO00US, KOHCTPYKIIMH Ha

(hopMyITHPOBaHHS U PEIICHHS
TEXHUYECKUX M TEXHOJIOTMYECKHX
npobJeM dKCIUTyaTaluu
TPAHCIIOPTHO-TEXHOJIOTUYCCKUX
MaIlIiH U KOMIUICKCOB

KOHCTPYKUMH Ha
MPOYHOCTh, KOTOPBIE
UCIIOJIb3YIOTCS IS
peutenus
MH)KEHEPHBIX 3a7ad -
(b1.5.24-3.2)

SKOHOMMYHOCTH H
HAJIE)KHOCTH IIPU
pelieHnun
WH)KEHEPHBIX 3a/1a4 -

(B1.5.24-Y.2)

IIPOYHOCTH NPH
peLeHun
WH)KEHEPHBIX 3a/ay -
(b1.5.24-H.2)

2. Iloka3zaten, KpUTEPHH M IIKAJIA OLleHNBaHUs ChOPMHUPOBAHHOCTH KOMIETeH Mt

[Tokazarenu Kputepuu u mkana olleHUBaHUs PE3yIbTaTOB 00yUYEHUS MO AUCIUILTHHE
onennBanusg | HemocTaTouHbIil JlocTaTouHbIi Cpennuii ypoBeHb Beicoknii ypoBeHb
(3YH) YPOBEHB YpPOBEHb
B1.5.24-3.1 OO0yyarouiics He OOyuarommuiics OO0yyJaromuiics ¢ OOyuaromuics ¢
3HAET ciabo 3HaeT HE3HAYUTEIILHBIMH TpeOyeMOoH CTeNeHbI0
METOJI0IIOT U0 METO/I0IOT IO OLIMOKaMH 1 MIOJTHOTBI M TOYHOCTH
Kypca Kypca OTAEIBHBIMH 3HAEeT METOIOJIOTHIO
«ConpoTuBieHue «ConpoTuBicHHE npo0OesiaMu 3HaeT Kypca
MaTepuaoBy MaTepuaIoB) METOJIOJIOTHIO Kypca «CompoTHBIIeHHE
«CompoTHBIIeHHE MaTepuaIoB)
MaTepHasoB)
b1.5.24-3.2 OO0yyarouiics He OO0yuaromuiics OO0yyaromuiics ¢ OOyuaromuics ¢
3HAET OCHOBHBIC crmabo 3HaeT HE3HAYNTEITBHBIMU TpeOyeMoli CTETIeHbIO
pacyeTHbIe OCHOBHBIC OLIMOKaMH 1 MOJHOTHI M TOYHOCTH
(hopMyJIbI, pacueTHbIe OTJIEINBbHBIMUA 3HAET OCHOBHBIE
ANTOPUTMBI (hopmyibl, po0eaMu 3HaeT pacdeTHbIe (POPMYITBL,
pacdeToB QITOPUTMBI OCHOBHBIE PaCUCTHBIE | aJTOPUTMBI pacyeTOB
3IIEMEHTOB pacueToB (hopMyIIBI, aNTOPUTMBI AIIEMEHTOB
KOHCTPYKLMI Ha DJIEMEHTOB pacyeToB DIEMEHTOB KOHCTPYKLUI Ha
MPOYHOCTB, KOHCTPYKIIMH Ha KOHCTPYKIIMH Ha NPOYHOCTH, KOTOPBIE
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KOTOpPBIE MIPOYHOCTb, MIPOYHOCTH, KOTOPBIC HCTIOJIB3YIOTCS JUIS
HCTIONB3YIOTCS JUIS KOTOpBIC HCTIONB3YIOTCS JUIS pelieHus
pelieHus WCTIOJIB3YIOTCS JUISl | PELICHUSI UHKCHEPHBIX WH)XCHEPHBIX 3314
WH)XCHEPHBIX 3314 pelieHus 3a7a4
WH)KEHEPHBIX 337124
B1.B.24-V.1 OO0yyvarommuiics He OO0yuarommuiics OO0yuaromuiics ¢ OOy4arommuiicss ymeeT
yYMEET BBITIOJIHSITh cinabo ymeer HE3HAYUTEIbHBIMU BBIIIOJIHATH
CTaH/IaPTHBIC BHJIbI BBIIOJIHATE 3aTPYJTHCHUSIMU YMEET CTaH/IapTHBIC BUJIbI
MPOYHOCTHBIX CTaHJAPTHBIC BUIBI BBITIOIHATD MPOYHOCTHBIX
pacueToB MPOYHOCTHBIX CTaHJAPTHBIC BUIBI pacueToB
pac4eToB MIPOYHOCTHBIX PACUCTOB
B1.B.24-V.2 OO0yyvarommuiics He OO0y4arommuiics OO0yuaromuiics ¢ OOy4Jarommuiicss ymeeT
yMeeT OICHUBATh cmabo ymeer HE3HAYUTEILHLIMA OIICHUBATh
MOJTyYCHHbBIE OLIEHUBATh 3aTPYJHCHUSIMU YMEET MOJTyYCHHBIC
pe3yJIbTaThl C TOUKH MOJIyYCHHBIC OIICHUBATH TOJYYCHHBIC | PE3yJIbTaThl C TOUKH
3pEHHS UX PE3yIBTATHI C Pe3yIbTATHI C TOUKH 3pEHHS UX
MPABIONOI00US, TOYKH 3PEHHSI UX 3pEHHS UX MPaBONOI00HS,
SKOHOMHYHOCTH U MPaBIONO00US, IPaBIOIOA00US, SKOHOMHWYHOCTHU U
HAJICKHOCTH TIPU SKOHOMHYHOCTH 1 SKOHOMHMYHOCTH U HAJICKHOCTHU TIPU
peleHun HAJIKHOCTH MPH HAJICKHOCTHU TIPU peleHun
WH)XCHEPHBIX 33J1a4 penieHun PEIICHUN MHKEHEPHBIX WHXCHEPHBIX 33J1a4
WH)KCHEPHBIX 3aJ1a4 3a7a4
B1.B.24-H.1 OO0yyvarommuiics He OOy4arommuiics OO0yyvaromuiics ¢ OO0y4aromuiics
BIIAJIEET HABLIKAMU c1abo BiaageeT HEOOIBIITUMUA CcBOOOIHO BIIAIEET
MIPAKTHYECKOTO HaBLIKAMU 3aTPYJHCHUSIMU BJIaJIeeT HaBLIKAMU
HCIIOIb30BaHUs MPAKTUIECKOTO HaBBIKAMH MPaKTUYECKOTO
METOJIOB pacueTa HCIOJIB30BaHU MPaKTUYECKOTO HCIIOIb30BaHUs
KOHCTPYKITUH Ha METOJIOB pacueTa HCIIOJIBE30BaHUS METO/JIOB pacuera
IIPOYHOCTH IIPH KOHCTPYKLMI Ha METOJIOB pacyera KOHCTPYKILIUI Ha
peleHun MPOYHOCTH MPH KOHCTPYKIIU# Ha MPOYHOCTH MPH
WHXCHEPHBIX 33J1a4 petieHun [IPOYHOCTh MPU petieHun
WHXCHEPHBIX 3a/1a4 | PEIICHUHM UHXCHEPHBIX WHXCHEPHBIX 33J1a4
3amau
B1.B.24-H.2 OO0yyvarommuiics He OOy4aromuiics OO0yyvaromuiics ¢ OOyuarommuiics
BJIaJICET HABLIKAMU ciabo BaajgeeT HEOOIBITUMU cBOOOHO BIAJEET
MIPAKTHYECKOTO HaBLIKAMU 3aTPYJHCHUSMU BJaJIeeT HaBLIKAMU
HCIIOIb30BaHUs MPAKTUIECKOTO HaBBIKAMH MPaKTUYECKOTO
METO/IOB pacuera HCIIOJIL30BAHUS MIPAKTHYECKOTO HCIIOJIL30BaHUS
KOHCTPYKITUH Ha METOJIOB pacueTa HCIIOJIBE30BaHUS

MIPOYHOCTH MPH
peleHun
WMHKEHEPHBIX 3a]1a4

KOHCTPYKIMI Ha
MPOYHOCTH MPH
peurenun
HMH)XEHEPHBIX 3a7a4

METO/0B pacueTa
KOHCTPYKUMH Ha
MIPOYHOCTH IIPU
peLIeHUN MHKXEHEPHBIX
3a1a4

METOZI0B pacueTa
KOHCTPYKUUH Ha
MPOYHOCTH MPH
peurenun
WH)KEHEPHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) MHbIE MATEPHAJIbI, HEO0OX0AUMBbIE /1JI51 OLEHKH
3HAHMi, YMEHUI1 U HABBIKOB M (WJIM) ONBITA 1eSITEJIbHOCTH, XapaAKTEePU3YIOIIUX ITANbI

(popmMupoBaHusi KoMnereHuuii B mpouecce ocsoenusi OINOII

THUMoBbIe KOHTPOJIbHBIC 3a/laHUS U MaTepUajbl, HEOOXOAUMBIC 1JIs OLEHKU 3HaHUM, YMEHUHN U
HaBBIKOB, XapaKTepU3YIOMUX O0a30BbId dTam (OPMHPOBAHUS KOMIETEHIIMH B IMPOIECCe OCBOCHUS
OIIOII, conepxarcst B ydeOHO-METOANYECKHX pa3paboTKax, MPUBEIEHHBIX HIKE.
1. Cmarun H.K. , [latpykos B.M. ConpoTtuBieHne MarepranoB. DMIOPbl BHYTPEHHUX CHUIIOBBIX
(akTOpoB [DNEKTPOHHBIN pecypc]: METOA. YKa3aHUs K ceMecTpoBoMy 3afaHuio. Yensaounck: FOxHo-
Ypansckuii AV, 2015. 28 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cwmarun H.K. , Hlatpykos B.1. Conporusnenue matepuanos [ DJIEKTPOHHBIN pecypc] : METOA.
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yKazaHHus K cemecTpoBoMy 3aaaHuto. Yensounck: HOxHo-Ypanbckuit [AY. Y. 2. T'eomerpuueckue
XapaKTepUCTUKU MIJIOCKHUX CEUEHUH. 2015. 10 c. Pexum JocTymna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnareeB A.I'. KoHTpoibHBIC 3amaHus I pacdeTHO-TpapUUecKuX pabdoT 1o
COIIPOTHUBIICHUIO MaTepHaIoB [ DJIeKTPOHHBIN pecypce] : yueb. mocodue. Yensaounck: KOxHo-Y panbckuit
I'AY, 2016. 40 c. Pexxum noctyma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locoOue K peuieHno 3a1a4 o CONpOTUBICHUIO MaTEPUAIOB [ DNEKTPOHHBIN
pecype] : yaeb.-meroa. nocodue. Yensounck: KOxno-Ypansckuii [AY, 2016 . 118 c. Pexxum nocryma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Xwnkun B.A. TloctpoeHue smiop BHYTPEHHUX CHJIOBBIX ()aKTOPOB B Oankax M pamax B
nporpamMHbIX npoayktax SCAD u MathCAD [OnektpoHHBIH pecypc] : METOIMYECKHE yKa3aHMs.
Yensounck: b.u., 2006. 49 c¢. Pexum mocryna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. Onpenenenne reoMeTpuuecKuX XapakTepUCTHK MONIEPEYHbIX CEUeHUI OpyCheB
B nporpammHbIX npoaykTax SCAD, MSC.Patran-Nastran-2005 1 MathCAD [DnextpoHHsIii pecype] :
METOAUYECKUEC YKa3aHMUS. YenstOuHCK: Uray, 2007. 69 C. Pexum JOCTyMa:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacyer Ha mpoyHOCTh U MPOBEPKA )KECTKOCTU CTATUYECKH OIPEICIMMBIX OaloK
B niporpammubIX npoayktax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHbIN pecypc]: MeTogu4ecKue
yKa3aHus. YensOuHck: 4ray, 2007. 76 c. Pexxum JOCTyIa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Kunkun B.A. Onpeznenenue nepeMenieHUi B ypyrux CUCTEMax B IPOTPAMMHBIX MPOJYKTaX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [OneKTpoHHBII pecypc]| : METOIWYECKUE YKa3aHHS.
Yensbunck: UI'AY, 2008. 66 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. Meroan4eckne MaTepHaJibl, ONpeaesiioue Npoue ypbl OeHUBAHHUA 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTepU3yIuXx 3Tan(bl) GopMUpoOBaHUSA
KOMIIEeTeHI M

B naHHOM pazfene METOAMYECKHUE MAaTepUaibl, ONPEACIAIOIME IMPOLEAYPbl OLEHUBAHUS
3HaHWM, yMEHMI, HAaBBIKOB, XapaKTEepHU3YyIOIIMX O0a30BbIM 3Tanm (HOpMHUpOBaHHS KOMIETEHIMM IO
mucuumuinHe  «CONpOTHUBIIEHWE MaTEpUaloBy), IPUBEACHBI IMPUMEHUTEIBHO K KaKIOMY U3
HCIIONB3YEMBIX BHUJOB TEKYLIETO KOHTPOJIS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu
oOyJaromuxcs.

4.1. OueHo4HbIe CpeACTBA JJIsl NPOBEACHHUS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
4.1.1. YcTHBIN OTBET HAa IPAKTUYECKOM 3aHATUU

YCTHBI OTBET Ha MPAKTUYECKOM 3aHITHM HUCIOIB3YeTCS JUISl OIICHKHM KayecTBa OCBOCHUS
o0ydJaronmMcst OCHOBHOM Mpo(deccroHambHOM 00pa30BaTeIbHONM TPOrPAMMBI O OTIEIBLHBIM BOIIPOCAM
W TeMaM JUCHHIUIMHBL. TeMbl M TUIaHBI 3aHATUN 3apaHee cooOmarTcs oOydarommmces. OTBer
OLIEHUBAETCS OLIEHKOHN «OTIMYHOY, «XOPOIIO», «YIOBICTBOPUTEIHLHOY» HITH «HEYIOBICTBOPUTEIHLHOY.

Kputepun onenku orBeta (Tabil.) TOBOASTCS IO CBEACHHS OOYYArOIIMXCS B HAdayle 3aHSATHIMA.
OreHka 0OBSBIIAETCS 00yUaIOIMIEMYCsl HEMOCPEICTBEHHO MOCTIE YCTHOTO OTBETA.

IIkana Kputepun onenuBanus

- 00yJaroIuics MOJHO YCBOMJI y4eOHBINH MaTepua;

- [IPOABJIACT HABBIKW aHAaJIn3a, 0606HIGHI/I$I, KPUTHUYCCKOT'O OCMBICIICHU A
Onenka 5 Y BOCTIpUSATHS MH()OPMAIIHH, HABBIKH OMTMCAHNS OCHOBHBIX (PU3NIECKUX
(oTIM4HO) 3aKOHOB, SIBJICHUH U MPOLIECCOB;

- Marepuang U3JI0KEH TIPAMOTHO, B ONPEIEICHHOW JIOTMYECKON
M10CJIEI0BATEIbHOCTH, TOUHO UCIOJIb3YETCsl TEPMUHOJIOTUS;
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- TOKa3aHO YMEHHUE WIIIOCTPUPOBATh TEOPETHUYECKHE IOJIOKEHUS
KOHKPETHBIMH MPUMEPAMU, TPUMEHSITh UX B HOBOU CUTYaIlUU;

- IPOJIEMOHCTPUPOBAHO YMEHUE PELlIaTh 3a1a4H;

- MOTYT OBITH JOMYIICHBI OJHAa—ABE HETOYHOCTU MPHU OCBEIICHUU
BTOPOCTETICHHBIX BOIPOCOB.

Ouenka 4
(xoporo)

OTBET YJOBJETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO IPU
3TOM UMEET MECTO OJINH U3 HEJAOCTaTKOB:

- B YCBOEGHUH y4eOHOro Marepuaia JONyIIeHbl HeOOobIIe MpoOebl, He
UCKa3UBILINE COEP/KAHUE OTBETA;

- B pELLICHUH 3aJ1a4 JONYIIEeHbl He3HAYMTEIbHbIC HETOUHOCTH.

Oruenka 3

(Y1OBJIETBOPUTENHHO)

- HCIIOJIHO WJIM HEIOCICAOBATCIbHO PACKPBITO COACPIKAHUE Marcpurajia,
HO IIOKa3aHO 06mee IMOHUMAaHHEC BOIIpOCa U MTPOACMOHCTPHUPOBAHBI
YMCHHSA, 1O0CTATOYHBIC IJIA JTaabHEHUIIICTO YCBOCHUA Marcpuaa,

- HUMCIUCH 3arpyAHCHUA WA JOMYIICHBI OIINOKHA B ONPCACIICHUN
HOHﬂTHfI, HCIIOJIb30BAHUHW TCPMHHOJIOTNH, OIMMCAHUU (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBICHUM U MpoLecCoB, PCIICHNUU 3a1a4, UCITPABJIICHHBIC ITOCJIC
HCCKOJIBKHX HAaBOJAAIINX BOIIPOCOB;

- HCIOJHOC 3HAaHHUC TCOPCTUYCCKOIO Marcpualia; 06yt1a10m1/1171051 HC
MOXCT IMPUMCHUTL TCOPHIO B HOBOU CUTYyaluu.

Ouenka 2

(HEeYIOBIETBOPUTEIHHO)

- HE PaCKpPBITO OCHOBHOE COJICP)KaHHE YUeOHOTO MaTepHara;

- oOHapy)XeHO HE3HaHWE WJIM HEMOHUMaHue OoJbllield WM Haubosee
Ba)KHOM 4acTH y4eOHOTO MaTepuaa;

- OJOIYIICHBI omOKu B ONpeCaAcCICHUN HOHSITI/If/'I, npu HCIOJIb30BaHUUN
TEPMUHOJIOTUH, B ONUCAaHUM (PU3HUYECKUX 3aKOHOB, SIBICHUH WU
MPOIECCOB, PpEIICHWH 3a7a4, KOTOphIE HE HCIPABICHBI IIOCTE
HECKOJIBKUX HABOJSIIMX BOITPOCOB.

4.1.2. Otuer 1o 1abopaTtopHO paboTte

Otuet no 1abopaTopHON paboTe UCIIONB3YETCS ISl OLIEHKU KaueCTBa OCBOCHUS 00YyYaIOIIUMCsI
OCHOBHOW MpOQecCHOHATbHOI 00pa3oBaTeIbHOI MPOrpaMMBI 1O OTAENTBHBIM TeMaM JWCIHILIHHBL
Conepxanne u popma oTyeTa 1o JadbopaTOpHBIM paboTaM MPUBOJUTCS B METOJIUYECKUX YKA3aHUSIX K
naboparopubiM pabotam (. 3 POC). ConepxaHue OTUeTa M KPUTEPUHU OLIEHKH oTuyeTa (Tabi.)
JIOBOJIATCS 10 CBEJCHHS 0OYyJaroNIXcsl B Hadase 3aHATHH. OTYeT OIEHUBACTCS OLEHKOW «3auTEHO»,
«He 3auTeHo». OLEeHKa «3a4TeHO» CTaBHTCS OOydarouuMmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KPUTEpUSM,  YCTQHOBJICHHBIM  JUUISl  TIOJIOKUTENBHBIX  OLECHOK  (OTJIIMYHO»,  «XOPOLIO»,
«yZIOBJIETBOPUTENBHOY). OlLieHKa 00BABISIETCS 00yUaroIeMycsl HEITOCPEICTBEHHO MOCIIE CIa4YU OTYETA.

Hlkana Kpurepun ounenuBanmsi
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEIH;
- YMCHHC BBICKA3bIBaTb U 000CHOBaThH CBOH CYXKIACHUS IIpU OTBCTC Ha
KOHTPOJIbHBIE BOTPOCHI;
OHCHKa - YMCHHC OIIUChIBATDH (1)I/I3I/I‘ICCKI/I€ 3aKOHBI, SIBJICHUA U ITPOLECCCHI;
«3a4TEHO» - YMEHHE NMPOBOIUTH U OIICHUBATh PE3YNIbTAaThl U3MEPEHUI;

- CIOCOOHOCTh pemiaTh HMHXCHEPHBIE 3a7addl  (IOIyCKaeTcs HaJudue
MaJIO3HAYNTEIbHBIX OMIMOOK MITM HEIOCTATOYHO TTOJTHOE PACKPBITHE COIEPKaHNE
BONPOCA WJIM TOTPEIIHOCTh HENPUHIMITHAIBHOTO XapakTepa B OTBETE Ha
BOIPOCHI).

OrneHka «He
3aYTEHO»

- OTCYTCTBHC HGO6XOI[I/IMI)IX TCOPCTUUCCKHUX 3HaHHﬁ; JOIMYUICHBI OmMOKH B
ONPCACIICHUN MOHSATUN U OTIMCAHUU (I)I/I3I/I‘ICCKI/IX 3aKOHOB, SIBJICHUM U IMPpOLICCCOB,
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HCKa)KEH UX CMBICTI, HE PEILIEHbI 3a]Ja4l, HE IPAaBUIILHO OLIEHUBAIOTCSI PE3YJIbTaThI
HU3MEPEHNI;

- HE3HaHHE OCHOBHOI'O MarepHajia yyeOHOW MpOrpaMMbl, TOMYyCKatOTCs TpyOble
OLIMOKH B U3JI0KEHUHU.

4.1.3. TectupoBanue

TectupoBaHue HCIONB3YyETCS Ul OLEHKHM KayecTBa OCBOEHHUS OOy4yarolIMMCs OCHOBHOM
npodeccnoHaIbHOM 00pa30BaTEIHbHON IPOTPAMMBI IO OTACITHHBIM TEMaM I pa3jiesiaM JTACIUTUTHHEL.
Tect mpencrasnser coOOM KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3a/laHU, MO3BOJIIOUIMNA YIPOCTUTH
MPOIIeAYPY U3MEPEHHUS 3HAHUM U yMeHU oOydarommxcst. O0yJaromuMes BBIAAIOTCS TECTOBBIC 3aJaHUs
¢ (OpMyIHPOBKOM BOMPOCOB M IMPEIOKEHUEM BBIOpATh OJMH IMPABUIIBHBIA OTBET M3 HECKOJIBKHX
BapuaHTOB oTBeTOB. [lo pe3ynpTaTam TecTta 0OydarOIIEMYCsl BBICTABISETCS OLIEHKA «OTJIUYHOY,
«XOPOILIO», «yIOBIETBOPUTEIILHO» UIIH «HEYAOBIETBOPUTEIBLHOY.

Kpurepun ouenuBanus orera (Tali.) AOBOAATCA OO CBEACHMSI OOYYalOIIMXCS 10 Hayaia
TeCTUpOBaHUs. Pe3ynbTaT TeCTUpOBAaHUS OOBSABISETCA OOydaIOLIEeMyCsl HEMOCPEACTBEHHO IOCIIE €ro
ClIayH.

Mhaaa R
Ouenka 5 (OTIUYHO) 80-100
Orenka 4 (xoporo) 70-79
Ornenka 3 (yI0BIE€TBOPUTEIILHO) 50-69
Orenka 2 (HEYyI0BIETBOPUTEIHHO) menee 50

TecToBBIC 3a1aHNA

Tema 1: OcHOBHBIC NOHATHS, ONIPeIeJICHHUS, JONMYLIEHU W NPHUHIHUIIBI

1.1. OCHOBHBIM 0OBEKTOM, H3y4YaEMBIM B COIPOTUBICHUHN MAaTEPUAJIOB, SBIISETCH ...

1.2. Teno He pa3pymaercs MoJ BO3JACHCTBHEM BHEIIHUX CHJ, €CIM €ro marepuan obsagaer
CBOMCTBOM. ..

1.3. Marepuaii, y KOTOpOro npu nepexoje oT OJHOW TOYKHU K APYrol CBOMCTBA HE U3MEHSIOTCA,
Ha3bIBAETCH ...

1.4. Cranp — Matepuai ...

1.5. Marepuan ctepxHs (CM. PUCYHOK) — OIHOHANPABJICHHBIM CTEKJIOIUIACTHK — SIBIISCTCA

MaTEpUATIOM.

1.6. Hanpsixenue — ato cuna, ...

1.7. JlpeBecuna — maTepuann ...

1.8. B HeaepopMupoOBaHHOM Telle paccTOsTHUE MEXTy ToukamMu A u B paBho S. B pesynbrare
u3MeHeHHs popMbI U pa3mMepoB Tena Touku A u B nmepemecTiiincek B IpOCTpaHCTBE B MOJOXKEHU A’ 1
B’. PaccTosiHue Mexly HUMU M3MEHWIOCH Ha BenuuuHy AS. Jlunelinoi nedopmarueii B Touke A 1o
HampasiieHUI0 AB Ha3bIBaeTcs BENMUUHA ...

1.9. Ha pucyHnkax mokasaHa ojiHa U Ta ke Oajnka, Harpy>kxeHHast cuiamu F1 u [ (puc. 1), cunoi
F1 (puc. 2), cunoit F> (puc. 3). 8, d1, &2 — NMpOoruObl KOHIEBBIX cedeHHWd. VcXoast W3 MpHHIUNA
HE3aBUCUMOCTH JIEHCTBUS CHJI MOKHO 3aIIUCaTh ...

1.10. JIns Toro uToObl NEpeMeuIeHHs] OTAEIbHBIX TOYEK KOHCTPYKLMHM HE MpeBbIIIAIN
OTIpeJIeJIEHHBIX Hallepe]] 3a/laHHbIX BEIMYUH, KOHCTPYKLIUS JOJKHA 00J1a1aTh CBOMCTBOM ...

1.11. TIporu6 ceuenuss C paBeH cymme HporuOoOB, BBI3BAHHBIX CHJIOW F M MOMEHTOM M,
MIPWIOKEHHBIX 110 OTAEIBHOCTH. J[aHHOE yTBEPKACHHUE 3aIIMCAHO HA OCHOBAHWM NIPUHIINIA . ..
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1.12. CBoiicTBO MaTepHaja COXpaHATh HEKOTOPYIO YacTh Je(POPMALUU MOCIIE CHATHUS HAarpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke NOKa3aHbl ABa CTEP>KHs C OJUHAKOBOW IIIOLIAAbI IONEPEYHOIO CEUYEHUS,
pabotatoue Ha pactskeHue. HopmanbHble HanpsKeHUs B CEYEHMSIX 000UX CTEpXKHEH, 10CTaTOYHO
yIaJEHHBIX OT MECT NPUJIOKEHHUS CUJI, PABHBI COTJIACHO ...

1.14. Marepuai, y KOTOPOTO IMPH MEPEX0/ie OT OJTHON TOYKH K JIPYroil CBONCTBA, B 3aBUCUMOCTH
OT HaIIPaBJICHUs, U3MEHSIOTCS 110 OAHOMY U TOMY K€ 3aKOHY, SIBJISETCA ...

1.15. O6beMHbBIE CUITBI UMEIOT Pa3MEPHOCTH ...

Tema 2: Moaeu NpO4HOCTHON HAIEKHOCTH

2.1. Ha pucynke mnoka3zaHa Oajika TIIOCTOSHHOTO IIONEPEYHOIO CEYEHHUs IUIOWAAblo A,
HaxoAsIascs Moj AeiicTBUeM COOCTBEHHOTro Beca (Y — yAeNnbHbIA Bec Marepuana Oanku). Moaensio
Harpy>keHus OaJIKu sSIBJISIETCA ...

2.2. IlepBbIM 3TanoM Npu pacyeTe KOHCTPYKLIUHU SIBIISETC ...

2.3. B kypce «ConpoTuBiIeHNE MaTepUaIOB» BCE MaTEPHAIIbl, HE3aBUCUMO OT OCOOCHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO PacCMaTPUBATh KaK ...

2.4. B conpoTuBIEHUN MaTEPHAJIOB BCE TEJA CUUTAIOTCA ...

2.5. Mopenbto (hopMBbl KyroJa UupKa sBIseTcs ...

2.6. Harpy3ska, MeJIEHHO pacTyIasi BO BpEMEHHU, Ha3bIBACTCS Harpy3Koi.

2.7. B conpoTHBIIEHNH MaTEPHUAJIOB OCHOBHBIM METOJIOM PACYETa HA IPOYHOCTD SIBJIAETCS METOJ
pacuera 1o ...

2.8. KononHa 31aHusi OTHOCUTCA K KJIaccy ...

2.9. CrepxeHb U3TOTOBJIEH U3 IJIACTUYHOTO MaTepHalia ¢ OJJMHAKOBBIMH Ipe/ieiaMHi TeKy4eCTH
Ha pacTsDKEHUE U cKaThe. 3HaueHus1 M 1 0ceBOro MOMEHTa CONpOTUBIECHU W 3anaHbl. DaKTHUECKUM
KOX(PUIMEHT 3armaca MPOYHOCTH PaBEH ...

2.10. Marepuain MOJHOCTBIO 3aroJIHAET 00bEM Tejla U MMeeT OEeCIyCTOTHYIO, 0e3/leeKTHYIO
CTPYKTYpy. [laHHasi runores3a Ha3bIBAE€TCS TUIIOTE30H ...

2.11. Ha 6anke nokoutcs map secom Q (cM. pucyHOK). MoJiesiblo HarpyXeHus Ok sIBJISETCS

2.12. IlpaBblil koHel| Oanku (CM. PUCYHOK) HEOOXOIUMO 3aKpenuTh Tak, 4ToObl ceueHue C He
NepeMeIanoch B0Ib KOOPIAUHATHBIX OCEH z U ), HO MOTIJIO Obl TOBOPAYMBATHCS B INIOCKOCTH zy. Onopa,
OTBEYarlolIasi TAKUM TPEOOBAHUSIM, HA3bIBACTCH ...

2.13. Mopenbto pOpMbI CTOJICIIHUIIBI CTONA (CM. PUCYHOK) SIBIISIETCA ...

Tema 3: BHyTpeHHue cHIIbI U HATIPSIZKEHH S

3.1. [TonHoe HampshKeHHE B TOUKE ceueHus onpenensercs kak lin(AR/AA). [IpenenbHblii epexo
[I03BOJIMJIA OCYILIECTBUTh TUIIOTE3A ...

3.2. Kpyrsmuii MomeHT M: (Myp) 1 n3rudaronime MOMEHTHI M), 1 M, JiexaT B MIOCKOCTSAX ...

3.3. B ecTtecTBEHHOM COCTOSIHUM (IIPU OTCYTCTBUU BHELIHUX CHJI) MEXAY YacTUIIAMU MaTepHasa
JEHCTBYIOT CHJIBI B3AUMOAECHCTBHSI, KOTOPBIE ...

3.4. B mporecce HarpyKeHMsI Tela BHEITHUMH CUJIaMU MEX/ly YaCTHIIaMHM MaTepuajia BOSHUKAIOT
JIOTIOJIHUTEIIbHBIE BHYTPEHHUE CUJIIBL, KOTOPBIE ...

3.5. JlomosiHUTENbHBIE BHYTPEHHUE CHJIbI, JECWCTBYIOIIME B CEUEHUU Tejla, B OOIIEM cliydae
00pa3yor ...

3.6. IIpu kpyueHUU KpyIjoro CTEp>KHS JOMOJHUTENIbHbIE BHYTPEHHUE CUJIbI, JIEHCTBYIOIINE B
MIOTIEPEYHOM CEYEHHUH, 00pa3yIoT ...

3.7. llonHOE HAMPsIKEHUE B TOUKE CEUCHUSI ONIPEACIIICTCS KaK ...

3.8. Eciin u3BECTHO HOpMaJIbHOE M KacaTEJIIbHOE HAIPSDKEHHsS B TOYKE CEYEHMsI, TO IOJIHOE
HaIpspKEHUE B ATOM TOUKE OIpesenseTcs no GopMylie p = ...

3.9. UucnoBoii Mepoii pacrpenencHuss BHyTPEHHUX CHII IO CEYEHMIO SIBIISIETCH ...

3.10. MnTerpanbHast cBsI3b MEX/1y U3rHOa0UM MOMEHTOM M), 1 HOpMaJIbHBIMU HANPSKEHUSMU
umeeT Bua M, = ...

3.11. 3HaueHus MOJHOTO U KAacaTelIbHOIO HAMPSKEHUHM B TOUKE CEYEHUSI COOTBETCTBEHHO PaBHbI
5 Mlla u 3 MIla. 3HaueHne HOPMAJILHOTO HAPSYKEHUS B 3TOM )K€ TOUKE CEYEHUs] PaBHO MIla.
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3.12. HHTterpanbHas CBs3b MEXIY KpyTSIUM MoOMeHTOM M. (Myp) M KacaTelbHbIMU
HaNpsLDKEHUSMU UMEET BU ...

3.13. Ilpu pacTsKEHMH-CKaTUM HPSIMOTO CTEPXKHS JONOJHHUTEIbHbIE BHYTPEHHHUE CHIIBI,
NEICTBYIOIIME B MIONIEPEYHOM CEYEHUH, 00pa3yIoT ...

3.14. Pa3MepHOCTh HAIPSKEHMUS ...

3.15. 3HaueHus MOJHOTO U HOPMAJILHOTO HANPS)KEHUHN B TOUKE CEUYEHUS COOTBETCTBEHHO PaBHbI
10 MIla n 8 MIla. 3HaueHMe KacaTeIbHOIO HAIIPSHKEHUS B 9TOM XKe TOUKe ceueHus paBHo  MIla.
Tema 4: Ilepememienue u nepopmanus

4.1. B mponecce negopmannu Touku A, B, C nepopmupyemoro tena nepeMerarTes B I0CKOCTH
xoy, a mpsimosinHeHbie oTpe3ku AB n AC moBopaynBarOTCs M0 YaCOBOM CTPEJIKE COOTBETCTBEHHO Ha
yriabl 200 ¥ o. YrioBas aedopmaiusi B Touke A Mexay HampasineHussMd AB u AC korga ATUHBI
OTPE3KOB CTPEMSITCS K HYJIIO, PaBHA ...

4.2. Ecnu U3BECTHBI YIVIBI IOBOPOTA MAJIOro NPSMOJUHEHHOT0 OTpe3ka B TpeX KOOPAMHATHBIX
IJIOCKOCTAX (Qxy, Pyz, Pzx) TO MOJIHBIA YroJ MOBOPOTA ONpeenseTcs no Gopmyie ¢ = ...

4.3. CoOBOKYNHOCTb JIMHEWHBIX M YIJOBBIX JedopMaluii MO MHOXECTBY HampaBiIeHUN U
IUTOCKOCTEH, MPOXOSIIUX Yepe3 TOUKY, Ha3bIBaeTCs COCTOSIHUEM B TOUKE.

4.4. B npouecce HarpykeHust pambl cuioit F touka K mepemerniaercst Boyib ocu X Ha 3 MM, a
BJ0JIb OCH y Ha 2 MM (cM. pucyHok). [TonHoe nepemenienne Touku K paBHo MM.

4.5. B mporniecce nehopmanmu Touku A, B, C nedopMupyeMoro Tena nepeMeniaroTcs B INTIOCKOCTH
xo0y, a npsiMonuHeiHbie oTpe3ku AB u AC noBopaunBaroTcs 10 4aCOBOI CTpesike Ha yroi o. YTioBas
nepopmanus B Touke A Mexy HanpaieHussMu AB u AC, koraa JUIMHBI OTPE3KOB CTPEMATCS K HYJIIO,
paBHa ...

4.6. PazmepHoCTh TUHENWHOMN AedopMaliu — ...

4.7. Yraosas nedopmarus — 370 ...

4.8. Touka K npuHamnexuT nedpopMupyeMoOMy Tely U TEpEeMENIaeTcss B IUIOCKOCTH X0) (CM.
pucyHnok). [TonHoe nepemenienne Touku 6 = 5 mm. [lepemenienne Boas ocu x u =3 mm. Ilepemenienue
BOJIb OCH Y PABHO _ MM.

4.9. Touka K pedopmupyemoro Tena mnepeMmeniaeTcs B IMPOCTPaHCTBE. M3BECTHBI MOITHOE
nepeMeleHre d U nepeMerieHus BJojdb KOOPAUHATHBRIX ocell x, ¥ (u U v). Bennuuna nepemenienus
BJI0JIb OCH z (W) omnpeaensiercs no GopmyIe ...

4.10. Touka K nedopmupyemoro tena nepemeniaercs B mIOCKOCTH xoy. [lonHoe nepemenieHue
paBHO 5 MM. B HampaBiieHHH OCH y TOYKa MepeMecTHiIach Ha BeIMYUHY 3 MM. [lepemenienue Touku B
HaNpaBJICHUU OCH X PABHO  MM.

4.11. Ecnu n3BeCTHBI IEPEMEIICHHS TOYKUA A (CM. pUCYHOK) BJIOJIb KOOPAMHATHBIX ocei (u, v, w),
TO MOJIHOE TIEpEMEIICHHUE OTIpeIeNIeTCs 10 PopMylie ...

4.12. Jlo npunoxxeHusi K CTEpKHIO Cil F (CM. pHCYHOK) ero anuHa pasHsiack 10 cm. Ilocne
MIPUIIOKEHUS CUl F IIMHA cTepKHs cTaja paBHa 9,95 cM. [IpononbHas nuHeliHas aedopMarus cTepKHs
paBHa ...

4.13. Ha pucyHke moka3zaHo MojiokeHue AByX Touek B u C 1o mpuiiokeHust K Telly BHEUIHEH
Harpy3ku. [locne HarpyskeHus Tena TOUKH nepemelaroTces B HoBoe nonoxenue B’ u C’. Paccrosnue S
MEXIy TOUYKaMHu u3MeHsiercs Ha BenuunHy AS. JIuneitHas nedopmanus B Touke B mo HampaBieHHIO
orpe3ka BC omnpenensercs Kax ...

4.14. B mpouecce nedpopmammu Touku A, B, C aedopmupyemoro Teiia mepeMemarTcs B
IUIOCKOCTH X0y W 3aHuMaroT nojoxeHus A’, B’, C°. Ilpamonuneiinsie orpesku AB u AC
IIOBOPAYMBAIOTCS HA YIJIBI O U O2. YTIIOBas nedopmanus B Touke A Mexay HampasieHusMu AB u AC,
KOTI'JIa JUIMHBI OTPE3KOB CTPEMSTCS K HYIIO, PaBHA ...

4.15. BekTop MOJHOTO JMHEHHOTO TIEPEMEIIICHUSI TOYKH B OOIIIEM CIIydae ...

Tema S: IIpopoabHas cuna. Hanpsixenus u negpopmannu

5.1. CtepxeHb Harpy»eH TpeMs oceBbIMH cuiiamMu. @opma 1 pa3Mepsl IONEPEYHOr0 CEUEHUs Ha
KaX/I0OM y4yacTKe IOKa3aHbl Ha pUCyHKe. MakcuMajbHble HOpMallbHbIE HANpsIKEHUs JEHCTBYIOT B
MOMEPEYHBIX CEUCHMSIX Yy4acTKa(-0B) ...
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5.2. IlpononbHast nMHEHHas egopmanus crepkHs 1 paBHa €. Moayib ynpyroctu Marepuana E u
IJIOLIA/1b [TONEPEYHOIr0 CeYEeHUs A CTEPKHS — U3BECTHBI. 3HAUE€HUE CHIIbI [ PaBHO ...

5.3. AGCOJIIOTHO JKECTKHUH 3JI€MEHT (3aIlTPUXOBAaHHBIN) MOAJIEPKUBACTCS YIIPYTHUM CTEpKHEM 1.
Cuna F, nnuna L, nuameTrp d v MOAYJb YHPYrOCTH MaTepuaina cTepxHs FE u3BecTHbl. JInMHelHas
pojaosbHas aedopMmarius crepxHs 1 paBHa ...

5.4. Buyrpennuii cusnoBoii akrop B ceuernn C-C crepkHs | paBeH ...

5.5. 3nauenue npononbHOU cuibl B ceueHu C-C paBHO ...

5.6. Jlns onpeneneHus Mpo0JbHOM CHIIbI B TONIEPEYHOM CEUEHUU CTEPIKHS UCIIOJIB3YETCSI METO]

5.7. Kononna BbICOTOMU /4 (CM. pUCYHOK) HaXOIUTCS TMOJ JEHCTBUEM CHIIBI [, MPUIIOKCHHOU B
LIEHTPE TSKECTH MOMEPEYHOr0 CEYEeHHUs, U COOCTBEHHOIO Beca. Y AelbHbIN BeCc MaTepuasia KOJOHHBI Y
(Bec eauHMIIBI 00bEMA), IJIOLIA/Ib MOMEPEUYHOTO CEYEHUsSI A — M3BECTHBI. DIMIOpa MPOJIOJIBHON CUIIbI
uMeeT BUJ ...

5.8. Ha pucynke nokasaH CTep:KeHb, HArpy>KeHHbIN cuiiamu F. [1nomans momnepeyHoro cedeHust
A, Moxynb ynpyroctu marepuaina E — u3BecTHbl. [IpofosnbHas nuHeiHas nedopmanus Ha JEBOM
IpPy30BOM Y4acCTKE CTEPKHS paBHa ...

5.9. Kononna BbicoToM H (CM. pUCYHOK) HaXOJUTCS MO JeHCTBUEM COOCTBEHHOT'O Beca U CUJIbI
F. Y enbHbIi Bec MaTepuana KOJIOHHBI Y (BEC €IMHUIIBI 00beMa), IUIO0IIA/1b ONEPEYHOro ceueHust 4 —
M3BECTHBI. MaKkcHMallbHBIE HOPMAJIbHBIE HAMIPSKEHHS B ITOTIEPEYHOM CEUCHUH KOJIOHHBI PABHHI ...

5.10. I[IpononbHas cuna ecTh paBHOJECHUCTBYIOIIAS ...

5.11. Ha pucyHke noka3aH CTEpKEHb, PaCTSAHYThIN CUIIaMU, HAIIPABJICHHBIMU BJIOJIb OCU CTEPIKHS.
PaBHOMepHOE pacripenienieHne JMHEWHBIX MPOAOIBHBIX JedopMalvii B IOMNEPEYHOM CEUCHHH,
JIOCTaTOYHO YAAJIEHHBIX OT MECT NMPUIIOKEHUSI CUJI, ABIISIETCS CIECICTBUEM ...

5.12. CrepxeHb JUIMHOM / (CM. PUCYHOK) HaXOAUTCS MOJ AEHCTBUEM cOOCTBEHHOro Beca. Bec
cTepxHs (O, IUIoUalb NOMEPEYHOI0 CeUeHus: A, MOlyJIb YIIPYrOCTH MaTepuasa CTepKHs £ — U3BECTHBI.
IIpononbHas nuHeiHas gedopmarus B cpelHEM CEUEHUH CTEPKHS paBHa ...

5.13. CrepxeHb U3TOTOBJIEH U3 U30TPOIHOTO MaTepuaia (CM. pUCYHOK) U paboTaeT B JUHEHHO-
ynpyroil obnactu. CBs3b MeX1y NpOJOJbHON Aedopmaiueil ¥ HOpMalbHBIMM HANpPSDKEHUSMU B
MONEPEYHOM CEUEHUU UMEET BU ...

5.14. OtHoueHnue 3HaueHui mpoaonbHbIX cuil B cedeHusax C-C u K-K (cM. pucyHok) paBHo ...
Tema 6: UcnbITaHNEe KOHCTPYKIHOHHBIX MATEPHAJIOB HA PACTSIZKEHHE U CKATHE

6.1. IIpu ucnelTaHnM 00pa3la Ha pacTsHKeHHUE cHilaMu I (CM. pUCYHOK) CTpenka TeH3omeTpa 4 ¢
6a3oi, paBHOM 60 MM, IepeMecTHIach ¢ JeiaeHus 5 Ha nenenue 9. lleHa aeneHus mkaabl TEH30METpa
0,001 MmM. Moayns ynpyroctu Matepuana oopasua E = 2*10° MIla. Hanpsenue B kpaiiHeM MpaBoM
cinoe paBHo _ MlIla.

6.2. [Ipu onpexneneHun MOIyJsl YIPYrocTu MaTepuana E ucnonbzyercs oOpasel B BUJE Y3KOH
MOJIOCHI pacTsruBaeMoi cunamu F (cM. pucyHok). [ u3amMepeHus mpoAoapHOM qedopmaliii kK o0pasiry
KpernsTcs He O/1MH, a JiBa TeH3oMeTpa A u B ¢ nenbio ...

6.3. Bun oOpasia nocie ucnblTaHUS [T0OKa3aH Ha pUucyHKe. McnplTaHne NpoBOMIIOCH 110 BAPUAHTY

6.4. Bug obpa3na 13 miacTH4HOro MaTepuasa 1ociie UCIbITaHui Ha CkaTHe MOoKa3aH Ha pUCYHKE

6.5. Bun obpasiia nocie ucnbITaHUS [TOKa3aH Ha pucyHke. McnplTaHue npoBOAMIIOCH [0 BApUAHTY

6.6. CTpenka pblya)kKHOTO TEH30METPa MOKa3bIBAaeT Ha IIKAJIE ...

6.7. Mertamummdyeckuid o0paser, peaHa3HAYCHHBIH UIS UCTIIBITAHWNA Ha C)KaTHe, UMEET (opMy
KOPOTKOTO LIMJIMHAPA, U1l TOTO YTOOHI ...

6.8. Bu oOpas3ua rnociie uCrbITaHUH MOKa3aH Ha pUcyHKe. VcnibiTaHre MpoBOUIIOCH 110 BApHAHTY

6.9. bazoil pplya’kHOTO TEH30METpa Ha3bIBACTCH ...

6.10. Lnnuaapuueckuii oOpasel] Mpu UCIIBITAHUU Ha CKAaTHE IPUHUMAET 00YK000pa3Hyto hopMy
BCJIEZICTBHE ...

6.11. Bua oOpa3iia mocie ucbITaHUN MokazaH Ha pucyHke. [To dopme obpasiia u xapakrepy
pa3pyLIeHHsI MOKHO CKa3aTh, YTO UCIBITAHWE IPOBOAMIOCH IO BAPUAHTY ...

6.12. JluarpaMMoi HanpspKEHUN XpYIKOro MaTepuaa Mpyu CKaTUu SBJSETCS Juarpamma ...

6.13. OCHOBHBIMH BUJaMH UCIIBITAHUN MaTEpPHAJIOB SBJISIOTCS UCIBITAHUS HA ...
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6.14. Xapaktep paspyuieHus oOpaslia U3 XpYyNKOro mMarepuaia Mpu pacTsDKEHHM IMOKa3aH Ha
PUCYHKE ...

6.15. Ilpum wucnelTaHMM oOpa3la Ha ckaTHe (CM. PUCYHOK) MeXay o0pa3loM U IUIUTaMu
HCIBITaTEIbHON MAIIMHbBI YCTAHABIUBAIOTCS PE3UHOBBIE MPOKIAJIKH C LENbIO ...

Tema 7: MexannuyecKkue CBOMCTBA U MeXaHUYECKHE XaPAKTEPUCTUKH MATEPHAJIOB

7.1. CnocoOHOCTh MaTepHrasa BOCCTAaHABIUBAThH CBOIO IIEPBOHAYAIBHYIO (DOPMY U pa3Mepbl Mocie
CHSTHS Harpy3KH Ha3bIBaeTcs ...

7.2. Tlpu HarpyxeHuu oOpasia npsMoyroibHoro cedeHust cuimamu F = 0,04 MH crpenku
TEeH30MeTpoB A U B nepemectuinuch Ha 6 u 4 neneHust cooTBeTcTBeHHO. bas3sl TeH30MeTpoB — 20 MM.
Hena nenenus mkanel TeHzomerpos — 0,001 mm. Moayne ynpyroctu Matepuana oOpasla paBeH
MIla.

7.3. JInsa XpynKUX MaTepyasoB 3a onacHoe (MpeAesIbHOE) HANPSKEHUE TPUHUMAETCS TIpeied ...

7.4. Ha pucyHke mokazaHa JuarpamMma pacTsDKeHHs cTajabHOro oOpasma nuamerpoM 0,01 wm.
Macmrab Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen texyuectu marepuana  Mlla.

7.5. Koo uuuent [lyaccona | s M30TpOMHOTIO MaTepuaia U3MEHsETCs B Ipeaenax ...

7.6. Marepuasi, MEXaHMYECKHE XapaKTEPUCTHKU KOTOPOTO HE 3aBUCAT OT HaIpaBJICHUS,
Ha3bIBAETCH ...

7.7. Hanbonbliee HanpspKeHHUE, 10 KOTOPOro MaTepuall MOJUYUHSETCs 3aKoHY ['yKka, Ha3bIBaeTcs
MIPEIEIIOM ...

7.8. BONBIIMHCTBO MIACTUYHBIX MaTEPHUATIOB IIPU HCIIBITAHUSIX Ha PACTSHKCHHUE U CIKATHE ...

7.9. @opmyiia, KOTOpas CBS3bIBAET YIPYTHE MOCTOSHHBIE U30TPOITHOIO MaTepHasa, UMeeT BU. ..

7.10. CriocoGHOCTh MaTepuaia CONPOTUBIISITHCS PA3PYIICHUIO MPU JIEHCTBUU HA HErO BHEIIHEN
Harpy3KH Ha3bIBaeTcs ...

7.11. Ilpu HarpyxeHuu obpasua cuiaMmu F ctpenku TeHsomeTpoB A u B nepemectunucs Ha 10
NeneHui, a crpenka renzomerpa C — Ha 3 nenenus. basel TeHzomeTpoB — 20 MM. LleHa feneHus mKasbl
teHzomeTpoB — 0,001 mm. Koaddumment [lyaccona marepuana oOpasma mo aObCONOTHON BEITUYHHE
PaBeEH ...

7.12. Ha pucyHke mokasaHa auarpaMma pacTsbkeHus oOpasua nuamerpom 0,01 m. Macmirad
Harpy3ku — 1 genenne — 0,007 MH. Ilpenen npounoctu matepuana pasen  Mlla.

7.13. 1715t IaCTUYHBIX MaTEPUAJIOB 3a OnacHoe (MpeAesIbHOE) HANPSHKEHUE TPUHUMACTCS TIpeIes

7.14. Ha pucyHke 1okasaHa Juarpamma ckaTusi 49yryHHOro o0pasia quamerpoM 15 mm. Macirad
Harpy3ku — 1 genenne — 0,02 MH. Tlpenen npoynoctu uyyryHa npu ckatuu pasen  Mlla.

Tema 8: Pacuersl cTepkHell HA IPOYHOCTD U KECTKOCTH

8.1. CrepxeHb pacTSHYT OCEBbIMH CWJIAMHU (CM. PUCYHOK). 3aJaHa JAONyCTHMas BEIMYMHA
HOPMaJIbHOTO HAIPsDKEHUA [G| U1 MaTepuasa CTepKHs. Y CIIOBUE IPOYHOCTH UMEET BUT ...

8.2. Ha pucyHke noka3aH cTep»eHb, BEpXHUN KOHEIl KOTOporo 3akperuieH. O0beMHbIH Bec (Y =
0,078 MH/M*) u mpezen npounoctu (s = 400 MIla) MaTepuana cTepskHs M3BECTHBI. JlnuHa [, mpu
KOTOpOI CTEpP>KEHb Pa30pBETCS, paBHA M.

8.3. Dnement KCD 3akpermieH ¢ MOMOIIBIO INIAPHUPHO HEMOJBHUYKHOW ONOPBI M CTEPKHA C
JKECTKOCTBIO TIOTIEPEUHOTO ceueHus Ha pactsbkeHne EA (cMm. pucyHok). Cucrema HarpyeHa
PaBHOMEPHO paclpeAeeHHON Harpy3Koi ¢ MHTEHCHBHOCTBIO ¢. JlomycTuMmasi BeJIMYMHA YATMHEHUS
crepkHs [Al] 3amana. Y ciaoBHe )KECTKOCTH UMEET BUT ...

8.4. Ha crepxeHb 1eHCTBYET paBHOMEPHO paclipe/ielieHHasi Harpy3ka ¢ HHTEHCUBHOCTBIO g (CM.
PHUCYHOK). 3aJjaHbl BeMUUYUHBL: E, A, [, [A] — nomycTuMas BeIMurHa yUIMHEHHs CTep)KH. MaKkCcUMalbHO
JIOTTYCTUMOE 3HaY€HHE NHTEHCUBHOCTH paclpeieIEHHON Harpy3KH paBHoO ...

8.5. KosloHHa HaxoauTCs 1O JeicTBUEM COOCTBEHHOIO Beca U CHIIbI I, IPUIIOKEHHON B LIEHTpe
TSKECTH TONEPEYHOro ceyeHHs (CM. pUCYHOK). M3BecTHB! BenuuuHbl: F, H, t, Y — 0ObeMHBINA Bec
MaTepHuasia KOJOHHBI, Ggc — MPEIEN MPOYHOCTH Ha CkaTHe. BwipakeHue mis koaddummeHTa 3amaca
MIPOYHOCTH UMEET BUJ ...

8.6. Ctepxkau (hepMbI (CM. pUCYHOK) H3TOTOBJICHBI U3 XPYITKOTO MaTepuaia. Y CJIOBHE IPOYHOCTH
10 JIOMYCKA€MbIM HaNpsKEHUSM B 00ILEM BHJIE UMEET BU ...
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8.7. Ha pucyHke noka3aH CTEpXKEHb, HATPYKEHHBI PABHOMEPHO PacIpeIElICeHHON HAarpy3Kou C
WHTEHCUBHOCTHIO ¢. Bemuuunsl H, E, g u3BecTHBL. [O0] — momyckaeMoe TEepeMEIIeHHE BEPXHETO
MIOTNIEPEYHOr0 CEYEHMs CTEPXKHS 3aJaH0. MUHUMAaIBbHO JOIYCTHMAsl IUIOIIAAb MONEPEYHOrO CEYCHMS
IIPH 3TOM paBHA ...

8.8. Ha pucyHke mokaszaH CTep)KeHb, 3arpy>K€HHbIH NIByMs cuiamu F. [O.] — momycTtumoe
nepememienue ceueHuss C 3agaHo. Bemwuwmubl: E, 4, L — u3BecTHbl. MaKCHUMalbHO JIOIyCTUMOE
3HAYEHUE CHIIBI /' PABHO ...

8.9. CrepxHu (hepMbl (CM. PUCYHOK) M3TOTOBJIEHBI U3 TUNIACTUYHOI'O MaTepuala ¢ OJAMHAKOBBIMU
mpeaenaMi TEeKy4eCTH Ha pacTsDKEHHE W CKaThue. YCIOBHE MPOYHOCTH (epMbl, M3 pacuera o
JIOITYCKAa€MBbIM HaIIPSLDKEHUSAM, UMEET BUL ...

8.10. CtymneHuaThlii CTep)KeHb HarpyxeH oceBbiMH cuiiaMu. M3BecTtHwl: [c]p, = 100 MIla —
JOTTyCKaeMoe HallpshKeHUe Ha pacTsikeHue, [Glc = 500 MIla — nonmyckaeMoe HanpsbKeHHUE Ha CyKaTue,
JUHENHBIN pa3mep ¢ =2 cM. MakcuMallbHO JOMMYCTUMOE 3HaUY€HHE MapaMerpa I paBHO MH.

8.11. Ha pucynke nokazana cumMmetpuyHas pepma, HarpyxeHHas cuioid F. Benmmunnsl E, 4, L, o
U3BECTHBI. [Oc] — momycTumoe nepemerienue ceuenust C 3a1aHo. MakcuMaibHO JOMYCTUMOE 3HAUCHHE
cuibl ' paBHO ...

8.12. CtyneHy4aTblil cTep>KEeHb (CM. PUCYHOK) Harpy»keH oceBbiMu cuiiamu. [lano: =10 cMm, [o] =
100 MIla. MakcuManbHO 1OIyCTUMOE 3HaUeHue napamerpa F papo  MH.

8.13. U3BecTHbl BenuuuHbl: E, A, [, A (cM. pucyHOK). 3a30p A MOTHOCTBIO EPEKPHIBAETCS, KOTa
cuia F' CTaHOBUTCS PABHOM ...

8.14. AGcomtoTHO xecTkuit aneMenT CK moaBenieH Ha IByX CTEPKHSX M HArpy>KeH cuiont £ (cm.
pucyHOK). M3BecTHBI BeMMUUHBL: cuiia F, TUHEHHBIN pa3mep /, [G] — JomyckaemMoe HampsoKeHHE s
Matepuana crepkHed. Bec anemenra CK B pacuerax He yuuThiBaeTcsa. MUHUMAaJIBHO JONYCTUMBIE
pa3Mepbl NOMEPEUHbIX CEYEHUN CTEP)KHEN UMEIOT 3HaUeHus: d =, f=

8.15. CrepxHu Gepmbl (CM. pUCYHOK) U3TOTOBIICHBI M3 IMJIACTUYHOTO MaTepuaa ¢ OAMHAKOBBIMU
mpeaenaMi TEeKy4eCTH Ha pacTsDKEHHE W CKaThue. YCIOBHE MPOYHOCTH (epMbl, M3 pacuera o
JIOITYCKAae€MbIM HaIIPSLDKEHUSAM, UMEET BUL ...

Tema 9: Yuctslii caBur. Pacuer Ha caBur (cpe3)

9.1. /lpa Basa 1uameTrpamMu di COEAMHEHBI MEXay cOO0O0H ¢ MOMOIIbI0 MY(ThI, COCTOALIEH U3
BTYJIKM U JIBYX IITUPTOB 1uameTpamu do. CoennHeHue nepetaeT Kpy TSl MOMeHT, paBHblid M. [1pu
HEKOTOPOM 3Ha4eHUU M BO3MOXKEH Cpe3 ITU(PTOB MO CEYECHUSIM, KOTOpble 0003HAUYE€HbI BOJTHUCTHIMU
nuHUAMU. 3HaveHus M, d\, [Tep] M3BeCTHBI. MUHUMAIIBHO TOTTYCTUMBIN TUaMETp ITUH(TA d2 U3 YCIOBHS
IIPOYHOCTHU Ha CPE3 PABEH ...

9.2. HanpsikeHHOE COCTOSIHME «UHCTBIM CIBUI» UMEET MECTO IPHU HATPYKEHUH TOHKOCTEHHOU
TPYOKH 110 cXxeMe, IOKa3aHHOW Ha PUCYHKE ...

9.3. 3akoH ['yka mpu 4MCTOM CIABUTE — ITO ...

9.4. Tpu MeETANIMYECKHE IMOJIOCHI (CM. PHUCYHOK) COCIWHEHBI MTHPTOM. [Tcp] — 3HAYCHHUE
JIOMyCKAEMOr0 KacaTeJIbHOI'O HAINpPsDKEHUS Ha cpe3 Ui Marepuana ImTudTa. YciaoBHE MPOYHOCTH
HWTH(Ta HAa CPE3 UMEET BUT ...

9.5. Ha nepeBsHHYIO JeTanb AelcTBYeT cuia F (cM. pucyHoK). [Ipu HEKOTOpOM 3HaUEHUU CUJIBI
MIPOUCXOIUT CKaJbIBaHUE AieMeHTa abdc. I3BeCTHBI BEMUYUHBL: b, h, [, t, Tcx — TIpENIeT TPOYHOCTH TPU
CKaJIbIBAHWHU BJIOJIb BOJIOKOH. 3HAYE€HUE CHJIBI /' B MOMEHT CKAJIBIBAHUSI OIIPENEISIETCS BEIPAKEHUEM. . .

9.6. PazmepHOCTh MOAYJISI CAIBUTA — ...

9.7. Ha pucyHke NOKa3aHO KJIEEBOE COEAMHEHHME BTYJIKH C BaJOM, MEpefarollee KpyTsILun
MOMEHT. 3anaHo: M, d, [, [tecp] — nomyckaemMoe KacaTelbHOE HaIpsDKEHHE Ha Cpe3 KIIEEBOIO CIIOSL.
VYcnoBre NpoYHOCTH Ha Cpe3 KIEEBOrO €0 UMEET BUJ ...

9.8. Ha pucyHke noka3aHo COeJUHEHHUE JBYX JINCTOB C IIOMOIIBIO psfa 3akienok. CoennHeHne
Harpy>k€HO PaBHOMEPHO PpACHpPEIEICHHON MO KPOMKaM JIMCTOB HArpy3KOM € MHTEHCUBHOCTBIO (.
W3BecTHBI BEIMUUHBL: ¢, [, d — TUaMeTp Tena 3aKJenkKHu, [Tcp] — LOMyCKaeMoe KacaTelbHOe HalpsKeHNe
Ha cpe3 uid 3akienku. M3 pacuera 3akjienok Ha cpe3 MUHMMAJIbHO JOIMYCTUMOE YHCIIO 3aKJIEMOK
OIIPEAEIIAETCS BEIPAXKCHUEM ...
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9.9. HanpsikeHHOE COCTOSIHME «YMCThIM CABUI» MMOKa3aHO HA PUCYHKE ...

9.10. Ananutryeckoe BbIpaKEHUE 3aKOHA [ yKa Mpu 4MCTOM CIIBUTE UMEET BUT ...

9.11. Ha pucyHnke nokasas 00:at, HarpyxeHHbli cunoit F. [lano: d = 1 cm, F'= 0,01 MH, [t¢p] =
40 MIla — nomyckaemoe KacaTeabHOE HAPSKEHUE Ha Cpe3 TOJIOBKU 001Ta. MUHUMAIIBHO AOMTYCTHMAs
BBICOTA TOJIOBKU 00JITA M3 pacueTa Ha Cpe3 paBHA _ CM.

9.12. Ha pucyHke Moka3aHa JuarpaMma HaOpsOKEHUM IpU YUCTOM caBure. 3akoH ['yka
BBINOJIHACTCS HA YYaCTKE ...

9.13. HanpsikeHHOE COCTOSTHUE «UUCTBIM CABUI MOKa3aHO Ha pucyHKe. llITpuxoBsiMu IMHUAMU
MoKa3aH xapakrep AeopManuu. YTiIoM cIBUra HA3bIBAETCS YIoi ...

9.14. Ha pucyHke moKa3aHO KJIEEBOE COEAMHEHUE Tpex JucToB. M3BectHo: b = 2 cm, [ =3 cwm,
[tep] = 1,2 kH/cM? — fomyckaeMoe KacaTelbHOE HaNpsKeHHe Ha Cpe3 KIIeeBOro cIod. MakcuManbHO
JIOMyCTUMOE 3Hau€Hue CUJiIbl /' U3 pacyera Ha cpe3 KiieeBoro ciosi paBHo  kH.

Tema 10: Kpyrsimumii MoMeHT. lepopMannu M HanpsiKeHUs

10.1. Ha pucyHke mokasaH cTep:eHb, padoTaroninii Ha kpyuenue. M3BectHsl BenuuuHbl: M = 0,01
MH*M, d = 10 cm. 3HaueHHe MakCUMAaJbHBIX KacaTelbHBIX HampsokeHuil B cedeHun C-C paBHO
MIIa.

10.2. Tlpu KpydeHUHU CTEp)KHS KpPYIJIOrO IIONEPEYHOI0 CEYEHUs HANpsSIKEHHOE COCTOSHUE
MaTepHala BO BCEX TOUKaX, 32 UCKJIFOYEHHEM TOYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke MmokaszaH CTYIEHYATbIil CTep)KEeHb, paboTaroluil Ha KpyueHue. Benuuunsl L,
M, d, G 3ananbl. BauMHbIi yrosn noBopoTa nonepeuHsix cedeHuit A u D paBeH ...

10.4. Ha pucyHke Tmoka3aH CTepXkKeHb, paboTaloUMii Ha KpydeHue. MakcumaiabHOe
pacTsarusarolee HanpspkeHue B Touke K neiicTByer B HanpaBieHuH ...

10.5. IlycTh 3HaUeHHE KacaTEIbHOIO HANPSKEHUs T B TOUKE | momepeyHoro cedeHus pasHo 10
MIlIa, Torna kacarenbHOE HaNpsbKeHHE B ToUuke 2 paBHo _ MlIa.

10.6. CreprxkeHb, paboTarolnii Ha KpyuyeHUE, Harpy>kKeH paBHOMEPHO paclpeaeeHHbIM 0 JUIUHE
MOMEHTOM C HHTEHCUBHOCTBIO 711 U COCPEIOTOUEHHBIMU MOMeHTaMu M. KpyTsiuii MOMEHT B cpeiHEM
CEUEHUU CTEPXKHS, 10 aDCONIOTHON BEJIMYMHE, PABEH ...

10.7. ITpu Kpy4eHUH CTEPKHS KPYIJIOro MONEPEYHOIr0 CEUYEHUs YroJl CIABUIa U3MEHSETCS BJIOJb
panuyca 1o ...

10.8. Ha pucyHke roka3aH cTep>keHb, paboTaroiuii Ha KpydeHue. KpyTsimuiit MOMEHT Ha cpeiHeEM
IPy30BOM Y4aCTKE PaBeH ...

10.9. B cambIX HampsOKEHHBIX TOYKax MONEPEYHOr0 CEYEHHs Bajla KacaTesbHbIe HalpsyKeHUs
JOCTUTHYT MpeJiesia TEKy4eCTH TOr/a, KOrla 3HayeHre MOMeHTa M paBHoO ...

10.10. Pa3mepHOCTh KacaTeIbHOTO HANPSIKEHHUS ...

10.11. Ha pucyHke noka3aH cTepkeHb, padoTaroluii Ha KpyueHue. KpyTsiiuii MOMEHT B ceUeHUun
C-C, o aGCoMOTHOM BEeTUYHHE, PABEH ...

10.12. Ha pucyHke noka3aH CTepkeHb, padoTaroluii Ha kpyueHue. Mi3BecTHbI BeIMUMHBL: d, Tr —
MpeesT TEKYYECTH IPU YHUCTOM C/IBHUTE, 71 — KOO PHUIMEHT 3araca o TeKy4eCTH B CAMbIX HAaIPSHKEHHBIX
TOuKax. 3HaueHue M paBHO ...

10.13. Ilpu kpyueHUU CTEpKHS C KOJBLEBHIM IONEPEYHBIM CEUEHHEM OJII0pa KacaTelbHBIX
HanpsHKeHUH TOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke okasaH cTepKeHb, pad0TaloNIMi Ha KpyuyeHne. MakcuMasbHbIE KacaTeIbHbIC
HanpsHKeHUs B TIONEPEYHOM CEUEHUU CTEPIKHS PaBHHI ...

10.15. Ha pucyHke mnoka3aH CTEp)KEHb, paboTaloUMii Ha KpydeHue. MakcuMaiabHOE
pacTsarusarolee HanpspkeHue B Touke K neiicTByer B HanpaBieHuH ...

10.16. Ctepxxenb ckpyuuBaercs MomeHToM M. Ob6paszyromias AB 3anumaer monoxenue AB’.
VYoM criBura sBisieTcs yrodi ...

Tema 11: Pacuer Ha NPOYHOCTH NPH KPYYEeHHHU

11.1. Tpyba ckpyumuBaeTcst AByMss MoMeHTamu. Benuuunsl M u [t] 3amaHbl. MUHUMAalIbHO

JOTYCTUMOE 3HaYeHHE MapaMeTpa d U3 pacyeTa Ha IPOYHOCTh MO JOIYCKAaEMbIM HAIIPSKEHUSIM PABHO
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11.2. Ha pucyHKe MoKa3aH CTepXKeHb, HArpYy>KEHHBIA Tpems MOMeHTaMU. Benuwuunsl tr, d, M
n3BecTHbl. DakTnyeckuii K03 PuImeHT 3amaca MPOYHOCTH U3 pacyeTa 10 HANPSHKEHUSM PaBeH ...

11.3. CtepkeHb KpYIJOro IMOMEPEYHOro CEYEHHUs U3 IUIACTMYHOrO MaTepuaina paboTaeT Ha
KpyueHue. B pacyerax mo JomyckaeMbIM HallpsKEHUSIM YCIIOBUE IPOYHOCTH UMEET BULT ...

11.4. JleBblil KOHel cTepkHSI AB Kpyrioro nonepeyHoro ce4eHusi 1uaMmeTpom d (CM. pUCYHOK)
YKECTKO 3allleMJIEH, ITPaBblii YCTAHOBJIEH B MOJIIUITHUKE CKOJbXEHUS. K cTEep)KHIO oA NMPSMBIM YTJIOM
MpUKpEeIieH pbiuar JuIMHoH /. CucreMa HarpykeHa cuiioil /. MI3BecTHBI BeIUUUHBL: d, [, Tr — penen
TEKy4YeCTH MIPU YMCTOM CIBUTE AJIs MaTepuaina crepkHs AB, nr — koaduIMeHT 3anaca o TeKy4ecTH.
W3 pacuera no gonyckaeMbIM HallpsHDKEHUSIM MaKCUMAJIbHO JTOITYCTUMOE 3HaYEHHUE CUJIbI ' PaBHO ...

11.5. CrepakeHb C KpYIJIBIM IONIEPEYHBIM CEYEHUEM, U3TOTOBJIEHHBIN U3 IUIACTUYHOIO MaTepHalla,
pabotaeT Ha kpyueHue. OnacHbIM (IIpeieIbHbIM) HAPSYKEHUEM JIJISI CTEPIKHS SIBIISIETCS . . .

11.6. CrepeHb KpYTJI0ro MONepevyHoro CeYeHHst U3 XpyNnKoro Matepuaia paboTaer Ha KpydeHHe.
[Ipu pacuere 1o JOMycKaeMbIM HAINPSHKEHUSIM 3a MPEAEIbHOE HANPSHKEHUE TPUHUMAETCHSL. .

11.7. CtepkeHb KpYIJoro IMOMEPEYHOro CEYEHHUs U3 IUIACTMYHOrO MaTepuaina paboTaeT Ha
Kkpyuenue. [lpu pacuere mo nomyckaeMbIM KacaTelbHBIM HAIPSDKEHUSM 3a MPEAeNIbHOE HANpsKEHHE
MIPUHUMAETCA ...

11.8. Ha pucyHnke nokasaH cTep>keHb, paboTaromuii no kpydenue. 3Bectusl Benuuuasl: M = 0,01
MH*wm, [1] = 50 MIla — momyckaemoe kacareiabHOE HampspbkeHue. M3 pacuera Ha MPOYHOCTH IO
JIOTTYCKaeMbIM KacaTeJIbHbIM HANpPsKEHUSIM MUHUMAJIbHO JOMYCTUMBINA TUAMETP CTEP’KHS paBeH
CM.

11.9. Ha pucynke nokazana TpyOa, paOoTtaromas Ha KpydeHue. 3aaanbl Benuuussl: M = 0,05
MH*wm, D = 20 cm, d = 15 oM, nipenen TekydecTd npu yuctoM casure 1. = 100 MIla. daxtuueckuii
KOX(PUIMEHT 3amaca U3 pacueTa Mo TeKy4eCTH B CaMbIX HAPsSKEHHbIM TOYKaX PABEH ...

11.10. Ha pucyHKkax 1oka3aHbl YEThIPE BapuaHTa Harpy>KEHUs OJHOTO U TOTO e Bajla MOMEHTaMU
M, 2M, 3M v 6M. Ban 6yneT uMeTh HaMMEHBIIHNIN TuaMeTp MPH €ro HArpy>KEHUH 0 BapUAHTY ...

11.11. Ha pucyHke noka3aH cTepkeHb, padoTaroluil Ha kpydyeHue. Eciiu HanpaBiieHne MOMEHTa
M| W3MEHMTb Ha IPOTHUBOIIOJIOKHOE, TO IPOYHOCTh CTEPXKHS M3 pacueTa I0 MAKCUMaJIbHBIM
KacaTeJIbHbIM HAIPSKEHUSM .. .

11.12. Creprxens paboTtaeT Ha Kpydenue. Bennunnsl M u d 3agansl. M3 ycioBus paBHOIIPOYHOCTH
10 HAMPSDKEHUSIM TMaMeTp Bajia Ha IPaBOM I'PY30BOM Y4aCTKE PaBEH ...

11.13. Ha pucyHke nmoka3aH cTep>keHb, pa0oTaroLIHii Ha KpydeHue. 3aaanbl BenuuuHbl: d = 10 cM,
Mpees TeKy4ecTH Mpu YuctoM casure T = 120 MIla, koaddunment 3anaca mo Texydecru ny = 2. 13
pacueTa 1o J0IyCKaeMbIM KacaTeJIbHBIM HANPSHKEHUSAM MAKCUMAJIBHO TOITyCTUMOE 3Ha4YCHHE MOMEHTA
Mpasuo  xkH*wm.

11.14. CrepkeHb KpyIJoro MOMEPEYHOI0 CEUYEHHUs U3 XPYINKOro marepuaiga paboTaeT Ha
KpydeHue. Jlormyckaemoe HapsHKEHUE onpesensercs mo Gpopmyse ...

11.15. [lomyckaemoe HampspKE€HUE I IUIACTUYHOIO MaTepuana Ipd  4YHUCTOM  CIIBHUIE
omnpenensercs 1no gopmyne [t] =
Tema 12: PacueT Ha KeCTKOCTb NIPH KPy4eHHH

12.1. OTHOCHUTENBHBIN YTOJI 3aKpYUMBaHUS AJIs CTEPIKHS C KPYIVIBIM CEYEHHEM OIPEIENsIeTCs 110
dbopmyie ...

12.2. CTepieHb CKpyuMBaeTCs ABYMs MOMEHTaMHM (cM. pucyHok). d = 10 cM, G = 8*10* MI1a, [1]
= 50 MlIIa, [6] = 0,0017 pan/m. U3 pacueToB Ha MPOYHOCTh U KECTKOCTb MAaKCUMAJIbHO JOMYCTHMAas
BenMunHAa MOMeHTa M paBHa  MH*wMm.

12.3. Ha pucyHke moka3aHbl JiBa CTEp)KHS M3 OJHOrO MarepHaia, paboTarollue Ha KpydeHHe.
[Tomepeunoe ceuenus crepxxus | — kpyr. Crepxens Il mycToTensiii ¢ mornepeyHsIM ceueHHEM B (popme
KoJb1a. OTHOIIEHUE )KECTKOCTH TOMEPEUHOT0 CEYEHUS CTEPKHS | K dKECTKOCTH MONEPEYHOIO CEUEHHUS
crepxkHs [l paBHO ...

12.4. Ha pucyHke Mmoka3aH CTEp)KE€Hb, UCHBITHIBAIOIIMN Jedopmanuio kpyueHue. V3BecTHbie
BenuuuHbl: M, d, G — MoAy/nb cBUra MaTepuaia cTepkHs, [®] — 7onmycTUMbII OTHOCUTENbHBIN YroJl
3aKpy4MBaHMs. Y CJIOBHE KECTKOCTHU AJIsI CTEPIKHSA UMEET BU ...
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12.5. Ha pucyHke moka3aH cTepxeHb, paOoTaronMii Ha KpydyeHue. Benuuunsl L, G, Jp, [¢c]
(momyckaembliii yroi moBopota cedeHust C) 3amanbl. MakcuManbHO JOMMYCTUMOE 3HaU€HHEe MOMeHTa M
PaBHO ...

12.6. Ha pucyHke mokasaH cTep>keHb, paboTatonuii Ha kpyueHue. M3BecTHbl BenuuuHsl: [, GJp,
M. Yron noBopota ceueHust C paBeH HYJIIO, KOT/1a MOMEHT M| UMeeT 3HaueHHue ...

12.7. Pa3MepHOCTh OTHOCUTEIBHOTO yTJjia 3aKpYYUBAHUS ...

12.8. Ha pucyHke mokasaH BaJ, CKpyunBaeMblil MmomenTtamu 2M, M, M. Benuuunsl d, G u [6]
u3BecTHbl. Eciu [0] — nonmycTuMBbIi yron 3akpy4uBaHusi, TO MAaKCUMalIbHOE KacaTeJIbHOE HaNpsKeHHUE
B [IONIEPEYHOM CEUEHHUH Bajla PaBHO ...

12.9. Ha pucyHke mokasaH cTepkeHb JIuHOM / = 15 cM, paboratonuii Ha kpydueHue. KoHiieBbie
CEUEHMsI CTEPXKHs MOBEPHYIUCh OTHOCUTEIBHO ApYr apyra Ha yroua ¢ = 0,017 pag. OTHOCUTENbHBIN
YroJl 3aKpY4HMBaHUS PABEH ...

12.10. CrepxeHb, MOKa3aHHBIH Ha PUCYHKE, UCHBITHIBACT Aedopmaruio kpydyeHue. M3BecTHbI
BeIMYUHBL: M, [, [(c] — nomycTuMBIN yroy moBopota nonepedynoro ceueHusi C B paauanax, G — MOaynb
C/IBUTa MaTepualla CTep>KHsA. MUHUMAaNIbHO JOMYCTUMOE 3HaUeHUe JuaMeTpa d paBHoO ...

12.11. JleBbit koHer cTepkHS AB (CM. pUCYHOK) ECTKO 3allleMJIEH, MpaBblii YCTAHOBIEH B
MOJIIMITHUKE CKOJbXeHus. JiemeHT BC abcomoTHO sxecTkuil. M3BecTHbl BenuuuHsbl: [, GJp, —
KECTKOCThb IONEPEeYHOro ceueHus: crepkHs AB Ha kpydenue, [0] — Jomyckaemas BeJIWYHHA
BEpPTUKaIbHOIO nepeMenieHust Touku C. MakcumalibHO 10IyCTUMOE 3HaY€HUE CHIIbI /' PaBHoO ...

12.12. MakcuManbHbIii OTHOCUTENbHBIM yroj 3aKkpydyHMBaHUS ISl CTEPXKHs, MOKa3aHHOTO Ha
PUCYHKeE, paBeH ... M3BecTHBI Bennuunbl: M, d, G — MOJyJb CIBUra MaTepuaia CTepKHS.

12.13. Ha pucyHke 1nokasaH cTep>kKeHb, CKpyuuBaeMblii TpeMs MOMeHTaMu. Bennuunsl M, G, d,
[@]A-c (TomycTUMBIN B3aUMHBIH yroJl IOBOPOTa KOHLIEBBIX CEUEHUH CTEpKHS) U3BeCTHBI. VI3 pacuera Ha
KECTKOCTh MAaKCUMAJIbHO JIONyCTUMOE 3HaueHue L paBHoO ...

12.14. Ha pucyHke noka3aH ONaCHbIM y4acTOK Bajia, pabOTaIOMI Ha KPYUEHHE NTPU 3HAYCHUSIX:
M =8 xH*m, [t]=35MIla, [0] = 0,5 rpax/m, G =0,8*10"! TTa.

o pe3ynbTaramMm NpOBEPOUYHBIX PACYETOB HA )KECTKOCTh U MPOYHOCTh MOKHO CKa3aTh, UTo ...
Tema 13: Ilonepeunas cuia, H3rudarIMii MOMEHT M MX MIOPHI

13.1. OnHomposeTHass KOHCOJIbHas Oanka HarpykeHa cuiod F. Pasmep / 3amaH. 3HadyeHus
M3rudaroniero MOMEHTa U MONEPEYHON CHIIBI 110 a0CONIOTHON BelnuuHe B ceueHuu -1 paBHBI ...

13.2. banka anuHoii / HarpykeHa MmomeHTOM M. [lonepeuHas cuia mo JuinHe OalKH ...

13.3. JIByxnposieTHasi KOHCOJIbHAsI Oalika ¢ MapHUpPOM HarpyxkeHa cuioi F = 2 xkH. Jluneitnsiit
pasmep / = 0,5 M. MakcumanbHOE 3HaYeHHE U3TN0a0Iero MOMEHTa B OaJIKe 10 aOCOMIOTHOM BETUUMHE
paBHoO ... (kH*Mm)

13.4. Cxema HarpyxeHusi KOHCOJBbHOM Oallku BHELIHEW Harpy3koil IMoka3aHa Ha PUCYHKE.
3HaueHHue MaKCUMAaJIbHOI'O M3ruOaroIiero MOMeHTa Mpu NepeHoce napsl cuil ¢ MomeHToM M = Fl u3
ceueHust A B ceueHue B ...

13.5. Ha cxeme nmokaszaHa oTce4eHHas 4acTh OAJIKU U Harpy3Ka, AelcTByromias Ha Hee. HeBepHbIM
SBIISICTCS YTBEP)KJICHHUE, UTO N3TUOAIOLINI MOMEHT ...

13.6. Dnropa n3rudaoIKMX MOMEHTOB MOKa3aHa Ha pUCYHKE. B oTHoOIIeHUH nedcTByrolEl Ha
0aJKy Harpy3Ku, HEBEpHBIM SBJISIETCS YTBEP)KACHUE, UTO ...

13.7. Ognomnponetnas 6anka BC nnunoit 3/ HarpykeHa cuiioil /' u momentom M. Ilonepeunas
cuna B cedeHuu -1 6yner paBHa Hy:0, €ciiy 3HaueHue M paBHoO ...

13.8. Ha pucyHke noka3aHa 31topa rnonepedyHsix cuil. [[paBunbHbIM SBISETCS yTBEPKACHUE, UTO..

13.9. Ha cxeMe nokaszaHa OTce4Hasl 4aCTh CTEP>KHS M Harpyska, AeicTByromias Ha Hee. HeBepHbIM
SIBJIIETCSL YTBEPKICHUE, YTO U3THOAOIUI MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEUEHHas yacTh Oallku M Harpyska, ACHCTBYIOILIas Ha Hee.
HeBepHbIM siBIsieTCS yTBEPKIEHUE, UTO MONIEpEYHasi CUJIA ...

13.11. Opnnonponernas ©Oanka BC pnunoit 3/ HarpykeHa cwioil g/ M paBHOMEpPHO
pacnpeesieHHON Harpy3Koil MHTEHCUBHOCTH ¢. MakcHUMallbHbIE 3HAUEHUs U3THOAIOLIEro MOMEHTA U
MOTIEPEYHON CHJIBI IO AOCOMIOTHON BEIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke 1okaszaHa 31iopa IonepeyHbIx cuil. HeBEepHbIM SIBIISIETCS yTBEPKACHUE, UTO..
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13.13. Ha cxeme mnoka3zaHa OTCEYEHHas 4YacTb Oallku M Harpyska, AeHCTBYyOIas Ha Hee.
HeBepHbIM siBIsieTCS YTBEPXKJIEHUE, YTO U3TUOAIOIINI MOMEHT ...

13.14. KonconpHas Oanka JymHOM 2/ HarpyxeHa cuiamu [ u F. Ceuenue -1 pacnonoxeHo
O0eckoHEeUHO OJM3KO B 3a/enke. M3rubaroiuii MOMEHT B ceueHuu |- paBeH HyI10, €CIu 3HaU€HUE CUJIbI
F1 paBHO ...

13.15. Dmropa n3rubaronyx MOMEHTOB ITOKa3aHa Ha pucyHke. HeBepHbIM sIBIIsI€TCS yTBEPKACHUE,
YTO MONepeyHas CHia ...

Tema 14: HanpsizkeHusi B NonepevHoOM ce4eHHH CTEeP:KHS NMPH MJI0CKOM u3rude

14.1. MakcumaiibHble KacaTelIbHbIE HANpsDKEHUS B Oajke MPsSMOYTOJbHOTO CEYEHHs, KOrja
¢dbopma 1 pazMepsl OMEPEYHOTO CEUYCHUS 0 JITMHE HE MEHSFOTCS, BOZHUKAIOT B TOUKAX TOMEPEYHOTO
CEUueHMsl, B KOTOPOM ...

14.2. Dmropa pacnpenelieHuss KacaTeabHbIX HaNpsyKEHU IO BHICOTE MPSIMOYTOJIBHOTIO
MIOTIEPEYHOI0 CEeUeHMsI OallKM MOKa3aHa Ha CXEME ...

14.3. Jlnsa onpeneneHuss HOPMaJbHBIX HANpsKEHUI B TOUKAaX IONEPEUYHOro ceYeHUs OanKku mpu
IUIOCKOM M3rH0e Hcrob3yercs popmysa ...

14.4. KoHconbHas Oanka NpsMOYToJIbHOTO CEUEHUsl ¢ pasMepaMu b U s HarpykeHa cuiamu F.
JIuneitnsiit pazmep / = 10/4. OTHOIIEHHE MAaKCUMAJIbHOTO HOPMAJIBHOTO HANPsHKEHUS K MAKCUMaIbHOMY
KacaTeIbHOMY HANPSIKEHHIO B OaIKe (Gmax/Tmax) PABHO ...

14.5. Ilpu onpenieneHnu HauOOJBIIEr0 HOPMAILHOTO HAIPSYKEHUSI B TIONIEPEYHOM CEYCHUH OaJIKH,
MPH TUIOCKOM M3THO€, UCTIONB3YIOT (GOpMyITy ...

14.6. KoHcoab IMHOM / IpSMOYTOJIBHOTO CEUEHUs C pa3mepamu b u i HarpyskeHa cuioit F. [lpu
YBEJIMUYEHUH JIMHEHHBIX pa3MepoB OalKy B JBa pa3a MaKCHMaJIbHOE HOPMAIbHOE HAIPSKEHUE ...

14.7. Ha KOHCOJIbHYIO CTYIEHUYaTyI0 Oanky JUIMHOM 2/ neHCTBYeT paBHOMEPHO pacrpesieieHHas
Harpyska HHTEHCUBHOCTH ¢. [lonepeuHoe ceueHue JIeBOi CTYIeHH — KBapaT ¢ pasmepaMu bxb, mpasas
— HMMeeT MNpSMOYTroJbHOE CedYeHue ¢ pasMepamu b u 2b. MakcuMmalbHOE 3HAYEHHE HOPMAJIBHOTO
HanpspkeHus B 6asike paBHO ... (KoHueHTpauo HanpsskeHUd He YUUTHIBATh).

14.8. OpHomposieTHass KOHCOJbHas Oajka MpsIMOYroJbHOIO CeYeHus ¢ pasmepamu b u 2D
HarpyxeHa cuiioi F. Jluneitasie pazmepst b u [ = 20b 3agansl. B ceuenun I-1 3naueHne MmakcuMaabHOTO
KacaTeabHOr0 HalpsDKEHUs paBHO T. MakcMMallbHOE HOPMaJIbHOE HAIpsKEHUE B OalIKe PaBHO ...

14.9. Dmropa pacnpesneneHns HOpMaIbHBIX HAPSHKEHUN IPU YUCTOM M3Tnbe Oaliku, MoKa3aHHOU
Ha CXEeMe, UMEET BU[ ...

14.10. I'eomeTpuueckoe MECTO TOUEK B MOMEPEUHOM CEUCHHMM CTEPKHS MPH U3rH0e, B KOTOPBIX
HOpMaJbHbIEC HAIPSKEHUS! PaBHBI HYJIIO, HA3bIBAETCA ...

14.11. Ilpu muiockoM monepeyHOM HM3rude B TOYKAaX MONEPEeYHOTo CEeYeHMs B OOLIeM ciydae
BO3HUKAIOT HaIPSDKEHUS.

14.12. Dmropa pacnpenesnieHus HOPMaJbHBIX HaNpsOKEHUH MO BbIcOTe cedeHus Oanku I-I ¢
pasmepamu b u h UMEeT BUJ ...

14.13. KoHCOab ANTMHOM / IPSIMOYTOJILHOTO CEYEHHUSI C pa3MepaMu b u h HarpyxeHa cuioit F. Ecnu
BBICOTY / YBEIWYMTH B JIBa pa3a, a WIMPHUHY b YMEHBIIUTH B JBa pa3a, MaKCUMalbHOE HOPMAJIBLHOE
HanpshkeHue B Oanke ...

14.14. KoHconpHas Oanka JIUIMHOM / MMeeT JBa BapHaHTa pPAaCIOJIOXKEHUS HPSIMOYTOJILHOTO
nonepeyHoro ceyenus. Cwna F, nuHeliHble pasMepbl b U /h 3amaHbl. B onmacHOM cedeHuun Oaiiku
OTHOIIICHHE HAaHOOJBIINX HOPMAIIbHBIX HAIIPSDKEHUH GA\GB PAaBHO ...

14.15. J1ns onpezneneHus KacaTeIbHbIX HAIPSYKEHUH B TOUKAX IMONEPEYHOTo ceUYeHus Oanku, Ipu
IJIOCKOM TIOTIEPEYHOM H3TH0O€, UCTIONB3YIOT (hopmyiy ...

Tema 15: Pacuer 0a/10K HA POYHOCTH

15.1. OpnHomponerHas naepeBsiHHas Oanka JUIMHOM [/ = 6 M Harpy)keHa paBHOMEPHO
pacrpeesieHHON Harpy3Koi MHTEHCUBHOCTH ¢. Jluametp nonepeuHoro cedeHus d = 30 cMm. 3HaueHue
JI0IyCKaeMoro HopMasibHOTo HamnpspkeHust [6] = 10 MlIla. M3 pacueTta Ha IpOYHOCTH IO HOPMAJIBHBIM
HaNPsHKCHUSIM MaKCHUMAaJIbHO JOIYCTHMOE 3HAYCHHE HHTCHCUBHOCTH HAarpy3Ku ¢ paBHo _ (xkH/m)

28



15.2. KonconbHas 6anka AnuHOM HarpykeHa cuioil /. CedueHue npsiMOyrojibHOE C pa3mepamu b
u h. B ceuenun I-I makcumanbHOE€ HOpMalbHOE HampsbkeHHEe paBHO G. [lpemen Tekyuectu st
MaTepuaia 0anku or 3aaaH. Koadduiment 3anaca mpoyHOCTH IO HOPMAJIbHBIM HAINPSDKEHUSIM PaBeH...

15.3. banka nmeeT mpsMOyrojibHOE MonepeyHoe ceueHue ¢ pasmepamu 2b u 3b. Ilpu nosopote
MOTNIEPEYHOr0 CEUEHUS U3 MOJIOKEHUs A B mosioxeHue B rpyzononbeMHOCTh Oanku, U3 pacyeTa Mo
HOpPMAaJIbHBIM HalpsDKEHUsM, . ..

15.4. ITpu pacuere Oanku Ha MPOYHOCTH IO KacaTeIbHBIM HATPSDKEHHSIM, KOr1a (hopma ¥ pa3Mepsl
MOTIEPEYHOI0 CEYSHMSI 10 JUITMHE HE MEHSIOTCS, ONTACHBIM CUMTAETCS CEYCHHUE ...

15.5. OnHonponerHas Oanka JUIMHOM / HarpyeHa B cepeiuHe nposieta MomeHToM M. @opma u
pa3Mepsl MONEPEYHOr0 CEUEHUs 0 AJTUHE OATIKU HE MEHSIOTCs. 3HaueHue JI0MyCKaeMOro HOpMajIbHOT'O
HampsDKeHus A marepuana Oanku [o] 3amaHo. M3 pacyera Ha HPOYHOCTH MO HOPMAIbHBIM
HaNpsHKEeHUSM MOMEHT CONPOTUBIICHUS MTONIEPEYHOT0 CeUEHUs TPU U3rude Wy 10iKeH ObITh HE MEHBIIIE

15.6. KoHcosbHas 6anka npsiMOyrojbHOTO CeUeHUs ¢ pazMepaMu b U 2b HarpyeHa paBHOMEPHO
pacrpeneneHHONH Harpys3koil. JlomyckaemMoe HOpManbHOE HampspKeHue A MaTepuana Oanku [G]
3amaHo. M3 pacyera Ha MPOYHOCTH MO HOPMAIbHBIM HANpPSDKEHUSM MaKCHUMAJIbHO JIOIMYCTUMOE
3HaYeHHE UHTEHCUBHOCTH Harpy3KH ¢ paBHO ...

15.7. Ilpn nmockoM M3rude MakCHUMallbHble HOpMallbHbIE HAIPSHKEHUs JAEUCTBYIOT B TOYKAX
MOTIEPEYHOT0 CEUEHHUS, ...

15.8. OnHomnposeTHast AByXKOHCOJbHAs Oajnka HarpyxeHa cuioi F. K Oajike JOMOIHUTENBHO
npukiaabBaercs cuia F1 = F. C u3MEeHeHHueM CXeMbl Harpy>KeHUs IPOYHOCTh OAJIKH ...

15.9. KoHconpHas Oanka npsMOYrojbHOTO cedueHus HarpyxkeHa cuioi F = 3 kH. Jlomyckaemoe
HOpMaJIbHOE HampsbkeHue i MaTtepuana Oanku [c] = 160 Mlla, nuneiinslii pazmep b = 20 mm.
Haubonpmias anyuHa koHconu / U3 pacdyeTa Ha IPOYHOCTh 10 HOPMaJIbHBIM HANPSKEHUSIM paBHA _ CM.

15.10. /IBe Ganku OJMHAKOBOTO MOIMEPEYHOIO CEYEHHUs M3TOTOBJIEHBI M3 OJHOTO MarepHuaia u
Harpy>keHbl PpPaBHOMEPHO pACIPENEICHHON Harpy3kod C MHTEHCUBHOCTbIO ¢. bamku Oynyt
PAaBHONPOYHBI, KOTAa JJIMHA KOHCOJM /1 paBHa . BnusHueM xacaTenbHBIX HampsKEHUH
npeHeOpeyb.

15.11. KoHnconbHasg Oanka aauHON [ Harpy)keHa MOMeHTOM M. 3HaueHHe OIyCKaeMOro
HOpPMAaJIbHOTO HampsbkeHus [G] m3BecTHo. M3 pacyera Ha MPOYHOCTH IO HOPMAaJIbHBIE HANPSKEHUIM
MUHUMAaJIbHO JAOMYCTUMOE 3HAaUEHHE JaMeTpa MOMEepPEevyHOro ceueHus d paBHo ...

15.12. KonconbHas 6anka nauHoi /= 1,5 M Harpy>keHa paBHOMEPHO paclpeeeHHOW Harpy3Koi
nHTeHcuBHOCTH ¢ = 640 H/M. [Tonepeunoe cevueHne — paBHOOCAPEHHBINA TPEyroJibHUK. Jlommyckaemoe
HOpMaJIbHOE HampspkeHue ans matepuana Oanku [c] = 160 MIla. U3 pacuera Ha MpOYHOCTH MO
HOpPMaJIbHBIM HaIPSKEHUSIM pa3Mep MONEPEeYHOro ceueHus oanku b paseH  (cwm).

15.13. Ilpu pacuere 6anku Ha MPOYHOCTh MO HOPMAJBHBIM HAINpPsDKEHUSM, Korja ¢opma u
pa3Mephl NOMEPEYHOI0 CEUEHUS MO JUTMHE OaJIKU HE MEHSIOTCS, OTIACHBIM CUUTAETCS CEUCHHUE ...

15.14. OnHonponetrHas Oanka AnWHON / HarpykeHa MomeHTOM M. K Ganke HOMOTHUTENBHO
npukKiaapBaeTcss MoMeHT M1 = M. C n3MeHEHHEM CXEMbl HarpyKeHHsI IPOYHOCTh OalKH ... YUecTb
TOJIbKO HOpPMaJIbHbIE HANPSKEHUS.

15.15. OpnonponerHas Oanka anuHoM [ HarpyxkeHa cwioil F. CedeHue NpSMOYTOJIBHOE C
pasmepamu 2b u 3b. Tlpenen Texydectu s MaTepuana Oanku or 3amaH. KoadduiumeHnT 3amaca
MIPOYHOCTH IO HOPMAJIbHBIM HAIPSKEHUSIM PaBeH ...

Tema 16: Ilepememienns npu nsrude. Pacuer 6a10Kk Ha KeCTKOCTH

16.1. Konconbnas 6anka anuuoii / = 80 cm HarpykeHa momeHTOM M = 40 Hwm. Ilonepeunoe
cedyeHue OaIKy IPAMOYroabHUK: b =4 cM, h = 0,6 cm. Moayns ynpyroctu Matepuana £ = 2%10° MITa.
Panuyc kpuBu3HbBI 6anku B ceuenuu -1 paen  (m).

16.2. KoHconpHas Oanka JUIMHOM [/ HarpykeHa paBHOMEPHO pacHpeleIeHHON Harpy3koin
MHTEHCUBHOCTBIO ¢. Moayns ynpyroctu marepuana E. CeueHue Kpyrioe auamerpom d. Panumyc
KpUBU3HBI OCH OAJIKM B OMACHOM CEUEHUU PABEH ...

16.3. CreprkeHb U3 OJTHOPOJHOIO MaTepraia Harpy>xeH MomeHTaMu M. JKecTKOCTb MONepeyHoro
cedyeHust Ha u3ru6d El, mo jyMHe mocTosiHHa. Paauyc KpUBU3HBI P OCH CTEPKHS PABEH ...
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16.4. Crepxenb 1auHOM / Harpy»eH MoMeHTaMu M. XKecTKOCTh IOnepeyHoro ceueHus: Ha U3ruo
EJ, no nnunHe noctosiHHA. [Ipu yBenmuuyeHMM UIMHBI CTEP>KHS B JIBa pa3a pajuyC KPUBU3HBI p OCH
CTEPIXKHA ...

16.5. lepeBsinnas Oanka TMpsIMOYTOJIBHOTO CEUYEHHSI IMPUHON b = 6 cM BbICOTOM h = 4 cM
M30THYTa Ha Jyre OKPYXHOCTH pamuycom 40 M. Moayas ynpyroctu aepesa E = 10* MIla.
MakcumanbHoe HanpspbkeHue B O0anke pauo  MITa.

16.6. OgHonposieTHas Oanka JUIMHOW / B cepeluHe MposieTa HarpyxeHa cuioi F. YKecTkocTb
MONEPEYHOro ceueHust Ha u3rud EJy noctosHHa 1o aiuuHe. [Ipyu yBenuyeHnn AJIMHbI IpOJIeTa B J1Ba pa3a
MaKCUMaJIbHBIN TPOTuo ...

16.7. Konconw nnuHoi# 2/ HarpykeHa AByMsi MOMEHTaMH. JKeCTKOCTh MONEPEUHOTO CEUCHHS Ha
u3ru6 EJy no piuuHe nocrosiHHa. [Iporu0 cBo001HOT0 KOHIIa KOHCOJIM PaBEH O, €CIM 3HAYEHUE MOMEHTA
M paBHO ...

16.8. Ha pucynke moka3aH MpUMEpPHBIN BUJ U30THYTOM ocu Oasiku. Cxema Harpy>keHus Oakw,
COOTBETCTBYIOLIAsl Ppe/ICTaBIeHHON (opMe n3ruda, mokazaHa Ha CXeMe ...

16.9. KoHconp Ha MOJOBHUHE UIMHBI Harpy)ke€Ha paBHOMEPHO paclpeiesieHHON Harpy3koin
uHTeHCcHBHOCTH ¢ = 20 kH/M. Moayne ynpyroctu matepuana 6anku £ = 10* MIla, pasmep [ = 2 M.
[Iporu6 Ha cBOOOJHOM KOHIIE KOHCOJM HE JOJDKEH mpeBbimaTh [0] = 1 cM. M3 ycinoBHs &KeCTKOCTH
JTUaMeTp TIOTEPEYHOTo ceueHust d paBeH _ (cMm).

16.10. KonconpHast Ganka niuuHOM 2/ HarpyxeHa cwiod F u momentom M = Fl. Pa3mepn
MIOTIEPEYHOr0 CEUYEHHUs IO JJIMHE OajaKu He MeHstoTcs. Moaynbs ymnpyroctu Matepuana E. ®opma
M30THYTOM ocu OalKku Ha MEpPBOM Y4YacTKE OMMCHIBAETCS KPUBOM MOpsAJIKAa, a Ha BTOPOM

HopsiiKa.

16.11. OnHomnposieTHast 6anka AJIMHOW /[, BBICOTOM /4 HarpyXeHa paBHOMEPHO pacIpeeICHHOU
Harpyskoi. Paanyc KpuBH3HBI HEHTPAJIBLHOTO CJIOS OAalKM B cepeuHe mposiera paBeH p. JKecTkocTb
MIOTIEPEYHOro ceueHus: Ha u3rud EJr mo Bcel UIMHE MOCTOsHHA. MakcUMajabHOE HOpMalbHOE
HanpspKeHUe B Oalike paBHO ... (BiusiHue nmonepeyHol CUilbl Ha U3MEHEHUE KPUBU3HBI HE YUUTHIBATh).

16.12. YyacTok Oajku Harpy>xeH paBHOMEpPHO paclpeAeieHHON Harpy3koil MHTEHCHUBHOCTH ¢.
Moayns ynpyroctu marepuana E. [1o pjinHe ydacTka pa3mepsl MOMEPEYHOr0 CEYEHUs HE MEHSIOTCA.
dopma ocu U30THYTON OATIKM Ha JJAHHOM YYacTKE OIUCHIBACTCS KPUBOU nopsiaKa.

16.13. Konconb quuHoii [ HarpyskeHa cuiioit /. CeueHne 6anky npsiMOyroJibHOE ¢ pa3MepaMu b u
h. Monynes ynpyroctu matepuana E. Ilpu yBenumdenuu nuHEHHBIX pasmepoB (/, b, h) B nBa pasa
3HauY€HUE MaKCUMAaJIbHOTO Mporuoa ...

16.14. Konconbnas Oanka qiuHOW 2/ HarpykeHa cuinamu F. Moaynb ynpyroctu marepuana FE,
0CEBO MOMEHT WHEpUUH ceueHus Jy 3a1anbl. [Iporud KOHIIEBOTO CeueHHs MPUMET 3HaYeHHE O, KOora
3Ha4YeHHE CUJIbl F PaBHO ...

16.15. KoHconp HarpyxeHa BHEIIHUMU MOMEHTaMHU. [IpumepHBI BHI HM30THYTOM OocH Oanku
MIOKa3aH Ha CXEME ...

Tema 17: Buabl Harpy:KeHHusl CTePKHSA

17.1. Ilpu 3ajaHHOM BapuaHTe Harpy>KeHUsl paMbl BHEIIHUMU CUJIaMU y4acTok I paboraer Ha ...

17.2. OueHky NpOYHOCTU MaTepuala Mpyu 3aJaHHOM HAMPSHKEHHOM COCTOSTHUU B OTIACHOM TOYKE
CTEP>KHS C KPYIJIBIM CEYCHHEM IPOBOJAT C UCIIOIb30BAaHUEM TEOPHH IPOYHOCTHU IPH:

17.3. [Ipn naHHOM BapHaHTE HArpyKEHUs CTEPKEHb MPSIMOYTOJIBHOTO CEYEHHUs ¢ pa3zMepamu b u
2b UCTIBITHIBAET ...

17.4. Pama kpyrioro cedeHusi HarpyxeHa cuiioil F. KpydeHne u MjaoCKui MONepeyHbId U3ruo
WCTIBITHIBACT(-I0T) YYaCTOK(-KH) ...

17.5. Cxema HarpyxeHus CTEp>KHs KBaJpaTHOI'O CEYEHMsI BHEIIHMMHU CWJIAMM IIOKa3aHa Ha
pucyHke (OfHAa cuja JIEKHUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHIUKYISIPHO IUIOCKOCTH).
Hedopmarun (pacTspkeHHe, KpydeHUE U IIIOCKUHN MOTIepeuHbId H3TM0) OJHOBPEMEHHO BO3HHUKAIOT HA
ydacTke (-ax) ...

17.6. Cxema HarpyXe€Hus CTEp)KHsS BHEIIHMMHU CWJIAMHU IIpPEACTaBiIeHa Ha pPUCYHKE. J{JIMHBI
YYaCTKOB OJIMHAKOBBI M paBHbI /. TpeTHii yuacTOK CTep>KHS UCHIBITHIBACT Je(OPMALIUH ...
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17.7. Cxema HarpyXeHusi pambl II0Ka3aHa Ha pHUCYHKe. I[lepBbIil yd4acTOK HCIBITBIBAET
, BTOpOH .

17.8. Tlpn 1aHHOM BapuaHTe HarpyxeHus crepxkeHb | paboTaer Ha nedopMalMio pacTsKEHHE.
Ecnu ynanuts ogny cuity F, To ctepkeHb | OyeT UCbITHIBATS ...

17.9. CtepxeHb MPSIMOYTOJIBHOTO CEUEHHs! C pa3Mepamu b u 2b HarpyxkeH cuimamu F u Fl.
CrepxeHb paboTaeT Ha YUCTHIM KOCOM U3ru0, KOrja 3HaUeHue CUIIbI [] PaBHO ...

17.10. Ilpn 3agaHHOM BapHaHTE HArpyKE€HUs BHEIIHMMH CHUJIAMH CTEP)KEHb IPSIMOYTOJBHOTO
CeueHus ¢ pazmepamMu b U 2D UCTIIBITHIBAET ...

17.11. Pama Kpyrioro momepeyHoro CeuyeHus HarpykeHa cuiaamu F u 2F. Yuactok pamsl [
WCIIBITHIBAET ...

17.12. Cxema HarpyKeHHs paMbl BHEIIHUMH CHJIaMM IIOKa3aHa HA PUCYHKE. Y4acTOK pamsbl [
OyZIeT UCIIBITHIBATh AeopMalvio KpydeHHe, Kora 3HaueHue Cuibl 1 paBHoO ...

17.13. Cxema HarpyeHus pambl KpyTjIoro MoIepevyHoro CeUeHus NoKa3aHa Ha pUCYHKE. Y4acTOK
pamsl | HCIIBITHIBAET ...

17.14. Ha ctepxeHb OeMCTBYIOT BHEIIHUE cuibl /' 1 2F. CedeHne NpsMOYTroJIbHOE C pa3MepaMu
b1 2b. Y4acTKu CTEpKHS UCIBITHIBAIOT: @) 1 — KpydeHue, 2 — Kocol u3rud; 0) 1 — miockuii monepeyHsIi
n3ruod, 2 — Kpy4eHue U IUNIOCKUH monepeuHslii u3rud; 6) 1 — kpydeHue U IIIOCKHUM monepedHblid u3ruo,
2 — xoco# u3ruod; 2) 1 — kpyueHue u MIOCKUM MonepevyHbli U3rud, 2 — KpyueHue u KOCon u3ruo.

Tema 18: IIpocTpaHCTBEHHBIH U KOCOW MU3rH0

18.1. IlonepeuHoe ceueHue CTepKHs MPSIMOYTOIBHUK ¢ pazmepamu b u 2b. [1mockocTs AeiicTBUS
n3rubaroiero MoMeHTa M pacrosiokeHa Haja yrioM 45° K IJIaBHBIM LIEHTPAJIbHBIM OCAM. 3HaYCHHE
MaKCHMaJIbHOTO HOPMAJILHOTO HANPSKEHUSI B JAHHOM CEYEHHH PaBHO ...

18.2. Crep>keHb KBaJpPaTHOTO CEUYEHNUs HATPYKEH BHEIIHUMHU cuiaMu I 1 2F. JIuHeliHble pa3mepbl
b u [ = 10b 3aganbl. 3HaueHNE HOPMATHHOTO HANPSKEHHS B Touke B paBHoO ...

18.3. CrepskeHb AIMHOMN / IPSMOYTOJIBHOTO CeUeHUsI ¢ pasmepamu b 1 2b Harpy>keH MOMEHTOM
M. [1nockocTh AeCTBYSI MOMEHTA pacrojioxeHa o yriaom 60° k ocu y. Moaynbs ynpyroctu Matepuania
E, pazmep b uzBectHbl. JIuHeliHas nedopmanus B Touke B, B HalpaBIeHUM OCU CTEPKHS, TOCTUTHET
3HAYEHUS €, €CIM MOMEHT M OyneT paBeH ...

18.4. CrepxeHb Harpy»eH cuiioi F, KOTopas pacrosoxkeHa Haja yriioM o = 30° Kk BepTUKaIbHOU
OCU CUMMETPHUU U JIEKHUT B IUIOCKOCTH ceueHMs. JIuneitHsle pasmepsl b u [ 3amanbsl. HopmanbHoe
HanpsbkeHue B Touke B ceuenus I-1 paBHo ...

18.5. CrepxeHb NpsAMOYTOJIBHOTO CEYEHUs ¢ pasmepamu b u 2b, [unHOM [ Harpy>keH MOMEHTOM
M. TlnockocTh AEWCTBHS MOMEHTa PAaCIOJIOKEHA oA YriioM 45° K IVIaBHBIM IEHTPaIbHBIM OCSIM
cedeHus. OTHOLIEHUE 3HAYEHUI HOPMaAJIbHBIX HanpspkeHui B Toukax B u C paBHoO ...

18.6. CteprkeHb KBaAPaTHOTO CEUEHUs HArPYKEH BHEIIHUMHU criiaMu F'u F1. JIuneiinble pa3mepsl
[ n b 3ananbl. HopmanbHOe HanpsbkeHue B Touke B paBHO Hy:r0, Korja cuia £ paBHa ...

18.7. Ilpu xocom u3ru0e NOJHBIA MPOrud CeUeHUsI CTEPIKHS ONpPEAeaeTcs KakK ...

18.8. CrepkeHb MPSIMOYTOJIBHOIO ceYeHus ¢ pazmepamu b = 2 cm, h = 3 cM, JuHoit [ = 40 cm
Harpy’keH BHEIIHUMHU cujiaMd. Matepuan CTepiHs OJAMHAKOBO pabOTaeT Ha pacTsKEHUE U C)KaTHe.
Jonyckaemoe HanpspkeHue 11 marepuaina [6] = 160 MlITa. 13 pacuera Ha NpOYHOCTH 11O HANPSIKEHUSM
3Ha4yeHue cwibl /'paBHo  H.

18.9. CrepxeHb JUIMHON / IPSIMOYTOJIBHOTO CEYeHUs ¢ pa3mepamu 2b 1 3b HarpykeH cuiiamu F
u F>. U3mepenHsble nuHelHble Aedopmanu B Toukax B 1 C 1o HarpaBiIeHHIO OCU CTEPAKHS OKa3alHCh
oauHakoBbl. CrieoBaTeabHO, OTHOIIEHUE F1/F2 paBHO ...

18.10. CteprkeHb NMPSAMOYTOJIHLHOTO CEUCHHSI C pa3MepaMu 2b u b HarpyxeH cuioi F, nexaiei B
IUIOCKOCTU ceyeHus xy nox yriom 30° k ocu y. Moayne ynpyroctu matepuiia £ u pa3Mep / 3a1aHbl.
Jluneiinas nedopmarus B Touke B 110 HampaBiIeHUIO OCH CTEP)KHS paBHA ...

18.11. CrepxeHb MPSIMOYTOJIBHOTO CEUEHHUs C pazMepamMu b u 2D HarpyKeH cuiioi F, nexariei B
mockocTy xy. Pasmep / 3agan. HopmanbHoe HanpskeHue B TOUKE A paBHO ...

18.12. CrepxeHb KBagpaTHOTO CEUEHUS HArpykKeH BHEIIHMMHU cwiaMu F u 2F. Jluneiinsle
pasMepsl / u b 3amaHbl. 3HaUEHHE MAKCHUMAaJbHOTO PACTATMBAIOLIETO HOPMAJIbHOIO HAINPSKEHUS B
CTEPXKHE PABHO ...
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18.13. B momepedHOM TPsIMOYTOJIbBHOM CEUYEHHUU CTEpKHS C pazMepamu b u 2b ompeneneHbl
3HaueHUs U3rubdarmux MomMeHToB My = 2M u M, = M. HopmanbHOe HanpsbkeHue B Touke B paBHoO ...

18.14. KonconpHas 6asika Harpy>xeHa MomeHTamMu M u 2M. CeueHue npsiMOYTroJIbHOE C OCEBBIMU
MOMEHTaMu conpoTuienus W, =2W, W, = W. Marepuan 6ainku oIMHaKOBO pabOTaeT Ha pacTsKEHUE-
cxkartue. Jlomyckaemoe HOpMallbHOE HampsbkeHue [o] 3amaHo. M3 pacdera Ha NPOYHOCTH IO
HOpPMaJIbHBIM HAaIPSKEHUSIM MUHUMAIIBHO JIOIIYCTUMOE 3HaUeHue napameTpa M paBHoO ...

18.15. CtepxeHb NpSMOYTOJIBHOTO CEUEHUs ¢ pazMepaMu b 1 2b, IIMHOM / Harpy»keH BHEITHUMHU
cwiiaMu F1 u F>. 3HaueHne HOpMaJIbHOTO HaIlpsKEHUs B TOUKe B OyzieT paBHO 3Ha4€HUIO HOPMaIbHOTO
HanpsbkeHus B Touke C, korja oTHoueHue £1/F2 paBHo ...

Tema 19: U3rub ¢ pacrsaxeHneM-C:KaTHEM

19.1. CtepkeHb KpYIJIoro ce4eHus: AMaMeTpoM d HarpyskeH cuiaoi F. 3HaueHre MaKCUMaJIbHOT'O
HOPMaJIbHOTO HAIPSKEHUS PaBHO ...

19.2. CryneHuaTslii CTep)KeHb HarpyxeH cuioil F. JIunelHwli pasmep D 3agaH. 3HaueHHe
MaKCHMaJIbHOTO HOPMAJIbHOTO HANPSIKEHUSI B CTEP>KHE PABHO ...

19.3. Cxema HarpyxeHusi cTepkHs cuiamu [ u F| = F noka3zaHa Ha pucyHke. [Tonepeunoe
CEYCHHE — PaBHOOEIPEHHBIM TPEYrOJbHUK C pa3MepoM OCHoOBaHUSI b u BbicoTOM A. Ilpu cmene
HamnpaBiIeHUs CWIbl F| Ha MPOTHBOIOJOXKHOE MAaKCUMAJIbHOE pacTArMBAOIlee HaNpsiKeHUue B
MOTNIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. CtepxeHb KpYIJIOrO CeueHHsl auameTpoM d HarpyxeH cuiamu F u F1=F. Ilpu cmene
HaIpaBJIeHUs CUJIbI /| HA MPOTUBOIIOJIOKHOE MaKCUMAIbHOE HOPMAJIbHOE HAMPSKEHHE ...

19.5. Crepxxenb HarpyxeH cuinamu F u 2F. Jluneitnsiit pasmep b 3ajad. 3HaueHHe HOPMAIbHOT'O
HanpspkeHus B Touke K nmonepeyHoro ceyeHust paBHo ...

19.6. CrepxeHb KBaJpaTHOTO CEYEHHs CO CTOPOHOM b HarpyxkeH aByms cuinamu F. Ecium
W3MEHUTh HalpaBiICHUE OJHOM U3 CHJI HAa HPOTHUBOIOJIOKHOE, TO 3HAYEHHUE MaKCHMaJIbHOTO
HOPMAaJILHOTO HAMPSKEHUS ...

19.7. CtepikeHb KBaJIpaTHOTO CEUEHUSI CO CTOPOHOM b HArpy’>KE€H BHEITHUMHU CHJIAMH. 3HAUYCHUE
HOpPMAaJILHOTO HaNpsKeHus B Touke B paBHoO ...

19.8. CteprkeHb Kpyrioro ceYeHus: JuaMeTpoM d HarpyxeH AByMms cuiiamu £ u [ = F. Ilpu cmene
HanpaBJIeHUs CUJIbl /1 Ha IPOTUBOIMOJIOKHOE 3HAU€HNE MaKCUMaJIbHOI'O HOPMAJILHOTO HAINPSDKEHUS B
MOTNIEPEYHOM CEUEHUU CTEPHKHS ...

19.9. CrepxeHb uUMeeT NPSAMOYTOJIbHOE ceueHue ¢ pasmepamu b u 2b. KoopauHaTsl TOUKH
MIPUIIOKESHUS CHITBI F 3aasbl: XF = b/4, yr = b/2. 3HaueHHEe MaKCUMaJIbHOTO HOPMAIBHOTO HAIIPSKEHUS
110 aOCOJIIOTHOM BEJIMYMHE PABHO ...

19.10. Crepxenp HarpyxeH cuiamu F. [lonepeuyHoe ceueHrne paBHOOEIPEHHBIH TPEYTOJIbHUK C
pa3mMepoM OCHOBaHUs b M BBICOTOM 2b. MakcuMaabHOE pacTAruBarollee HalpskeHHE B CTEP/KHE paBHO

19.11. CrepkeHb KpYIJIOTO CEUEHHUs TUAMETPOM d HarpyKeH BHEIIHUMM CHUJIaMU. 3HAYCHHE
MaKCHUMaJIbHOTO HOPMAJILHOTO HATIPSIKEHUSI B IONEPEYHOM CEUEHUU CTEPKHS PABHO ...

19.12. Ctep:keHb NPAMOYTOJBHOTO CEUSHHUSI C pa3MepamMu b u 2b HarpykeH BHEIIHUMHU CHiIaMu F
u 2F. B ceuennu -1 3HaueHne HopManbHOro HanpspkeHus: B Touke C paBHO ...

19.13. Cuna npuioskeHa B LEHTPE TSAKECTH IONEPEUYHOT0 CEYEHHUS I10 HAITPABJICHUIO OCH CTEPIKHS.
[Ipu nmepemenieHny CUIIbI OT LIEHTpa TSHKECTH, NMapajuIeIbHO HAavyaJbHOMY IOJIOKEHHIO, HOPMaJIbHOE
HaIpsDKEHNE B IEHTPE TSHKECTU NIONEPEYHOTO CEUEHUS ...

19.14. CteprxeHb KBaIpaTHOTO CEUEHHUS CO CTOPOHOU b HAarpykeH BHEUTHUMU CUJIaMU. 3HAUCHUE
MaKCHMaJIbHOT'O HOPMAJILHOT'O HAINPSKEHMSI B CTEP)KHE PABHO ...

19.15. CreprkeHb KBaJIpaTHOTO CeUeHus ¢ pazmMepamu bxb, mmnoit [ = 10b HarpyxeH BHEIIHUMU
cwiaMmu 2/ n F. 3HaueHne HOpMaJIbHOTO HanpskeHus B Touke C paBHoO ...
Tema 20: U3rud ¢ kpyyeHuem

20.1. Cxema HarpyXeHus CTEpXKHs KPYIJIOrO CEUeHHsl AUaMeTpoM d, JUIMHOW [ Moka3zaHa Ha
pUCYHKE. 3Hau€HHE JOIyCKaeMOr0 HalpsyKEHUs Ul MaTepuala [G] 3aaHo. 3HaueHUe napaMmerpa
BHEIIHEHN Harpy3ku M, 1o TeopuH HanOOJBIINX KacaTebHbIX HAIPSDKEHUH, PABHO ...
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20.2. CtepkeHb KPYTJIOro MONepeyHOro ce4eHus 1uameTpoM d, unHoi / = 10d HarpyxeH cuioi
F. HanpsbxkeHHO€E COCTOsSIHKME, KOTOPOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B monepeyHOM CEUeHUU CTEP:KHS JACUCTBYIOT U3rubarone MoMeHTol M, = M, M, = 2M u
KpyTsui MOMeHT My = 2M. CeueHue Kpyrioe AuaMeTpoMm d. 3HaueHUe SKBUBAJICHTHOTO HAMPSKEHUS
B OITACHOM TOYKE, TO TEOPUU HAUOOJBIINX KACATEIbHBIX HAPSKEHUH, PaBHO ...

20.4. B onacHOM cedeHUHU KPYIJIOro CTEPXHS 3a7aHbl: U3ruodaromume MoMeHTol My = M, My, = 2M,
KpyTsamuid MoMeHT My = M. Jlomyckaemoe HampspKeHUEe A Marepuaja CTep)KHS paBHO [o].
MuHuMaNbHO 10MyCTUMOE 3HAYEHUE JUaMeTpa d, 0 TEOPUH HauOOJbIINX KacaTeJIbHbIX HaNPSKEHUH,
PaBHO ...

20.5. CreprkeHb KPYTJIOTO CEUYEHUS TUaMeTpoM d HarpykeH cuiioi F. 3HaueHue S5KBUBAIICHTHOTO
HaNpsHKEHUs B ONACHBIX TOYKAX, IO TEOPUU HAMOOJBIINX KacaTeIbHBIX HAMPSKEHUH, PaBHO ...

20.6. CtepxeHb TUaMeTpOM d, IJTMHOM [ HarpyXeH CUIaMu 4epe3 aOCOTIOTHO KECTKUH JIEMEHT
mnHOU 2/. Ilpm ynaneHuu OAHOM M3 CWII TPY30MOABEMHOCTh cTepkHs . Ilpu pemenun 3anaun
BOCIIOJIb30BaThCsl TEOpUEN HanbompKnX KacaTenbHbIX HanpsbkeHui (111 reopust mpounoctn).

20.7. CrepxeHb IPSAMOYTOJIBHOTO CEUeHHsI C pazMepaMu b u 2b HarpyxeH cuiioi F. OnacHbIMU
SIBJISIFOTCSI TOUKM ...

20.8. Cxema HarpyeHus Kpyrjaoro CTepkHs quamerpom d =2 oM, 1iauHoi / = 20 cM nokas3aHa Ha
pUCYHKe. 3HayeHHe JOMYyCKAaeMOro HOPMaJbHOIO HANpsOKEHUS JUIsl MaTepuasna, OJIMHAKOBO
paboTaromiero Ha pacTsikeHue u cxkartue, [6] = 160 MIla. MakcumaiibHOE 3HAYeHHE CUITBI F, KOTOPYIO
MO’KHO TPWJIOKUTh K CTEP’KHIO, U3 pacueTa 1o HanpsbkeHusM paBHo  H. Ilpum pemenun 3amaun
KCIIOJIb30BaTh TEOPHUIO HAMOOBINX KacaTenbHbIX HarnpshkeHu# (111 Teoputo mpounoctn).

20.9. B monepeyHOM CEUEHUU CTEPIKHS ACUCTBYIOT U3rubaromme MoMeHTol My =2M, M, =3M u
KpyTsui MOMeHT My = 4M. Ceuenue Kpyrioe AuaMeTpoMm d. 3HaueHUe SKBUBAJICHTHOTO HAMIPSKEHUS
B OIIACHOM TOYKE, 10 TEOPUHU YJEebHONW NOTEHIMAIBHON 3HEPru (POPMOU3MEHEHUS, PABHO ...

20.10. CrepxeHb KpYIJIOrO CEYEHHsS paboTaeT Ha KpydeHHEe W HM3ru0. B omacHbIX TOuYKax
HaNpsHKEHHOE COCTOSIHUE ...

20.11. CrepxeHb INIUHOM /[ KBaJIpaTHOTO CEYEHHUS CO CTOPOHOM b HArpyKeH Kak MOKa3aHO Ha
pucynke. B Touke «K», momepedyHoro cedeHusi pacrojOXKEHHOTo BOJIM3M 3aJeNIKM, HalpsHyKeHHOE
COCTOSIHUE TTOKA3aHO Ha CXEME ...

20.12. CrepkeHb KPYyTJIOTro cedeHus AuameTpoM d JuinHoi [ = 10d HarpysxeH cuinoit F. 3HaueHue
SKBHUBAJICHTHOIO HANpsHKEHUS B ONACHOW TOYKE CTEP)KHS, 10 TEOPUHU YJEIbHOW IMOTEHIMAIbHOM
SHepruu (OpMOU3MEHEHHMS], PABHO ...

20.13. CrepkeHb KPYTJIOTO CEYEHUs TUaMETPOM d HarpykeH Ha cBOOOJTHOM KoHIle cuioi F. Ha
paccTosHUM /[ OT CBOOOJHOTO KOHLA IMPHUJIOXKEHA, NMEPIEHIUKYISIPHO OCH CTEpXKHs, Mapa CHI ¢
MOMEHTOM F/. 3HaueHHe 3KBHUBAJECHTHOI'O HAINPSKEHMsI B OMACHOM TOUYKE CTEp)KHsA paBHO ... Ilpu
pELIeHNH 33/1a4K BOCIIOJIb30BaThCsI TEOPUEH yAEIbHOM MOTEHIMaTbHON 3Heprun popmonsmernenus (IV
TEOpUsi IPOYHOCTH).

20.14. CrepxeHb KBaJApaTHOI'O CEYEHHUS CO CTOPOHOW b HarpyKeH MOMEHTaMHU. 3HaueHHe
SKBHUBAJIEHTHOI'O HAIIPSKEHUS B OMACHBIX TOUKAX, 10 TEOPUH HaUOOJBIINX KacaTeJIbHbIX HaNpPsSKEHUH,
paBHO . Ipu pemennu npunats Wy = 0,20°.

20.15. CrepkeHb KpYTJIOTO CEUCHUS AUAMETPOM d, JUTMHOM [ HarpyxeH cuioil F. HampsikeHHoe
coctosiHue B Touke C MoKa3aHo Ha PUCYHKE ...

4.1.4. JlomamiHee 3agaHue

I[OMaIJ_IHee 3aaHuC HUCIHOJIB3YCTCd JId OLICHKH KadYeCTBa OCBOCHUA O6y‘IaIOIJ_II/IMCH
06p330BaTeJ'II>HOI7I IporpaMmsal 11O OTACJIBbHBIM TEMaM AWCHHUIIJINHBI. I[OMaHIHee 3aJaHuEC OLICHUBACTCA
OLICHKOM «GBadyTCHO», «HC 3a4YTCHO». OI_ICHKa 00BABIAETCS 06yqafomeMyc;1 HETIOCPECACTBCHHO IIOCJIC
Cclladyu KaKOoM 3aJa4yi JOMAIIIHEro 3aJaHusl.

IIkana Kpurepuu oueHuBanus

OI_ICHKa «3adyTCHO» - 3a1aHUC PCUICHO ITPaBUJILHO
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| Ouenka «He 3auTeHO» | - 3a/1aHHE PEIICHO HEMPABHIEHO

[lepeueHb TeM HHAUMBUIYaTbHBIX 33/1a4 JOMAIIHETO 3a/1aHuUs:

1. ITocTpoenue 3Mmop BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPU PACTSKEHUU (CKATUN),

2. [locTpoeHue 3m0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB IPU KPYyUEHUH,

3. IlocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (DaKTOPOB MpH U3ruode,

4. TlocTpoeHue HSHIOp BHYTPEHHHX CHJIOBBIX (DaKTOPOB TpU H3THOE C HCIOJIB30BAaHHEM
YPaBHEHHUI CUJI 1 MOMEHTOB,

5. [ocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (PAaKTOPOB B IUTOCKOM pame,

6. PacueT Ha MpOYHOCTH NPH PACTSHKEHUH (CHKATHH),

7. Pacuer Ha IPOYHOCTH NPH KPYUECHUH,

8. Pacuer Ha MpOYHOCTH NMpH U3ruOE OATKU U3 MPOKATHOTO MPOpUII,

9. Pacuer Ha mpOYHOCTH TIPH U3THOE OATKU C COCTABHBIM CEUCHUEM,

10. Pacuet Ha mpoYHOCTH MPU U3THOE,

11. PacueTr Ha MpOYHOCTH MPU KOCOM U3rHOE,

12. Pacyer Ha MPOYHOCTH MPU U3rHOE C PACTKEHUEM-CKATHUEM,

13. PacueT Ha MPOYHOCTH MPU U3rHOE C KPYUEHUEM,

14. PacueT Ha IPOYHOCTH IIPH CJIO0KHOM COIIPOTUBIICHUH.

4.1.5. KomnberoTepHast CUMYJISILAS

KomnbroTepHble cUMyIsSUU (KOMIBIOTEPHOE MOJEIUPOBAHHE B LIMPOKOM CMBICIE) — 3TO
MOJICIIUPOBaHUE (CO3/1aHuE, MPOSKTUPOBAHKE) yUEOHBIX 3a/1a4d, CHTyallui M UX PEUICHUE PU TOMOIIN
KOMIIbIOTEpA.

KommbroTepHble CUMYIISIIIUN UMATHPYIOT pealibHbIE YCIOBUS, CUTyaluuu. l[IpuMeHeHue ux B
npoeCCHOHAILHOM 00pa30BaHUU IO3BOJISIET OOYYarOIMMCS OCBAaMBaTh TEOPETUYECKHE 3HAHMS,
HE0O0XOMMBIE TPAKTHUECKUE YMEHHS B O€30MMaCHBIX YCIOBUSX, C MEHBIIIMMH 3aTpaTaMy (BpEMEHHBIMH,
SKOHOMHYECKUMH U Jp.), MNpPU HEJOCTYIHOCTH HEOOXOJMMOro o000pyaoBaHMs, CHeUU(UKH
WCCIIEyeMOTo sIBJICHHsI (MacImTad, [UIMTEIBHOCTh MPOTEKAaHUsS MpoIecca U 1p.), CHIKAET PUCK MPH
OLIMOOYHBIX JIEHCTBHSX, T[O3BOJIAET NPOpadaThIBaTh CHUTYallMI0O HECKOJIBKO pa3, y4YUTHIBas
MPEIBIIYIIHNA OTIBIT, & TAK)KE TO3BOJISIET 33aBaTh Pa3HOOOpa3HbIE YCIOBUS JCATEILHOCTH C Pa3HBIM
YPOBHEM CIIOKHOCTH.

[TocpencTBOM NpUMEHEHHsT KOMITBIOTEPHON CHMYJISIIMH IPETIOIaBaTellb MOXKET PEan30BaTh
npobieMHoe oOy4yeHHe, Cco3/1aBas OOydYaloOUIMMCS YCJIOBHSL JJISi CaMOCTOSATENBHOTO OCBOECHMS
TEOPETUYECKUX 3HAaHWU. TakkKe KOMIBIOTEpHAs CHUMYJISIHS IMO3BOJSET MPENOJaBaTeN0 OLEHHUTH
YPOBEHb OCBOCHMSI 00yUaIOIIUMUCS TEOPETUUECKOT0 MaTepHrasa, yMEHUs IPUMEHATh €ro Ha MPaKTHKe.

CTyzeHThl, CAaMOCTOSATEIBHO padoTasi ¢ KOMIbIOTEPHOM CUMYIISIIIMEN, OCBanBas TEMY, KOTOPOM
OHa IOCBSIIEHA, CMOT'YT YIITyOUTh CBOM 3HAHUS 1O JUCLUIUIMHE, Jy4llle pa300paThCs B TEME; HAy4aTCs
NPUMEHSTh 3HAHUS B TPAaKTHYECKOH (TMpOodecCHOHANBbHOM) NEeATeTbHOCTH, AaHAJIM3HPOBATH
MIPOU3BOJICTBEHHBIE (TIPaKTHUECKHUe, MPO(ecCHOHATbHBIC) CUTYalluu, BbIpaOaThIBaTh (MIPUHUMATH)
HanOomee 3G PeKTUBHBIC PeIICHUS IS JOCTHKCHHSI HEOOXOIUMOTO Pe3yiIbTara.

Jliis opraHu3anuy 3aHATHS C IPUMEHEHUEM KOMITBIOTEPHBIX CUMYJISALUNA MOYKHO HCIOIB30BATh
CJIEAYIOIINE CPECTBA:

1) BupTyanbHbIe Ja00paTOPHH — MPOTPAMMHO-aNMapaTHBI KOMIUIEKC (9JIEKTPOHHAs cpena),
MO3BOJISIONIAS TPOBOJUTH OIBITHI 0€3 HEMOCPEICTBEHHOTO KOHTAKTa C peajJbHOM YCTaHOBKOM,
naboparopueii, 00OpyIOBaHWEM WJIM TPU TIOJHOM HX OTCYTCTBHM (HampuMmep, IPOBEIACHHE
1ab0paTopHbIX paboT, PU3NUECKUX, XUMUYECKUX OMBITOB H T.I1.);

2) BUpPTyaJbHblE (KOMIBIOTEPHBIE) TPEHAXEPbl — AJIEKTPOHHAs Cpela JUIsl BbIIOJHEHUS
npoecCHOHANIBHBIX 3a/1a4, OTPA0OTKU MPAKTUYECKUX YMEHUH;

3) KOMIBIOTEpHBIE MOJENN H3Y4aeMOro OO0BEKTa — 3aMelleHHe OOBEKTa HCCIEOBaHuS,
KOHKPETHBIX IPEIMETOB, SBICHUA C LENbI0 H3YYEHHUs] UX CBOWMCTB, IMOJy4eHHs] HEOO0XOAUMOMN
nHpopmanmu 00 0ObEKTe.
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[TpoBoauTh 3aHATHE C TNPUMEHEHHEM J3TOM TEXHOJOIMH JIydllle Ha MPAaKTUYECKUX U
1a00paTOPHBIX 3aHATHUSAX, MPU HEOOJBIIOM KOJMYECTBE OJHOBPEMEHHO DPAOOTAIOIIUX CTYJEHTOB —
OK0JI0 15 4yenoBek WM B Ipynmax A0 5 4enoBeK. JTO MO3BOJMT MPENoJaBaTeNio ONEpPaTUBHO U
KaueCTBEHHO OKa3bIBaTh HEOOXOAMMYIO IOMOIIb 00YyYarOIIMMCsl, KOHCYJIbTUPOBATh KaXA0Ir0 CTYAEHTA
WM TPYIIITY IO BO3HUKAIOLIUM ITpodsieMam, BorpocaM. Takke KOMIbIOTEPHbIE CUMYJISIIMUA TPUMEHUMBI
B JUCTAaHIIMOHHOM OOYYE€HMH, I/I€ CBSI3b C MPEIOJAaBaTENIEM, €ro KOHCYJbTAllUU MO BO3HMUKAIOIIUM
BOIIPOCAM PEaJM3yeTCsl Ha PacCTOSHUU. B TakoM ciydae orpaHMuYeHHE MO KOJIMYECTBY YYaCTBYIOLIMX
00y4aroluxcst OTCYTCTBYET.

Bpems, HeoOxonumoe A NPUMEHEHUS JAHHON TEXHOJIOTMH, MOKET OBITh pa3HbIM, B
3aBUCHUMOCTH OT IOCTABJICHHOW LENIH, YUEOHBIX CUTYalUi.

MOXHO BBIJETUTH CIEIYIOLIIME OCHOBHBIE 3Tallbl pealu3alliid TEXHOJOTMH KOMIBbIOTEPHOMH
CUMYJISILIUY.

IO OTOBUTEJIBHBIN 1 MOTUBALIMOHHO-OPUEHTHUPOBOYHBII DTAIIbI

JlanHbIil 3Tan npeacTaBiseT co0oil B OOJBIICH CTEEHH BHEAYTUTOPHYIO CAMOCTOSITEIHHYIO
paboTy Kak mpenoaasaress, Tak 1 oOyyatomuxcs. Bkiodaer B ce0s cinenyrommue maru:

1. OmpeneneHnue Mecta MpOBENEHUS 3aHATHA B yueOHOM mporecce. B 3aBucumoctu ot
MIOCTABJICHHOW L€ MPUMEHSATh TEXHOJIOIHI0O KOMIBIOTEPHBIX CUMYJISLUI BO3MOXKHO Ha Pa3iMYHbIX
sTanax oOydeHus:

- HA HAYaNbHOM Smane u3yueHus memvl/paszoend sl CaMOCTOSTEIBHOIO OCBOEHHS TEMBI,
Pa3BUTHS MPAKTHUECKUX (MTPO(eCcCHOHANBHBIX) YMEHUN;

- 6 cepeouHe U3yYeHuUss memol/pazoenasiisi IPOMEXYTOUHOTO KOHTPOJIS 3HAHUH, ONpeeeHHs
CTENIEHH OCBOEHMS, MOHUMaHHUS MaTepuana OOy4aroIMMHCS, BBISBICHHUS AaclEeKTOB, TPEOYIOLIMX
JIOMIOJTHUTEIBHOT 0 pazbopa, NpopaboTKu;

- npu 3a8epuleHul uzydeHus memvl/pazoena st GopMUpPOBaHUS YMEHHS IPUMEHSTH 3HAHHUS Ha
MIPAKTUKE, OCBOCHMs NMPAKTUUYECKUX YMEHMM; IpernojaBaTellb MOXET BBIBUTH CTENEHb OCBOCHUS
oOyuaroluMucs MaTepuania, OCylIIeCTBUTh KOHTPOJIb U OLIEHKY 3HaHUM, NpOaHAIN3UpPOBaTh IIIyOHHY
MTOHUMaHMSI UMHU TEMBI.

2. OmnpeneneHye TeMbl, CUTyallud KOMIIBIOTEPHON CUMYJISIUH, LIETH IPUMEHEHHUS.

3. IIpogymbIBaHHE UTOrOB U PE3yJIbTaTOB, MO JOCTHKEHHUIO KOTOPBIX OYAET ONpeAessThCs
KAauecTBO BBINOJIHEHUS 3aJaHUs — KpUTEpPUH JUIsl OLIEHKH pe3ylbTaToB pabOThl 00ydaroIierocs
(Tpymiel).

4. TloaroToBka npemnojiaBaTeneM He0OX0IMMOT0 TEXHUYECKOIO U IIPOrPaMMHOT0 00eCTIeYeHUS.

5. Coobuienne TeMbl U (hopmaTa 3aHATHS 00YJaIOLIIMCS.

6. MoTtuBanus 00y4aromuxcsi K akTUBHOM J1€ATEIbHOCTH Ha 3aHITHH.

7. JleneHue o0y4aromuxcs Ha TpyMIbl (P HEOOXOAUMOCTH).

8. IlpoBeneHue mnpemnojgaBaTeieM WHCTPYKTaxa MO paboTe ¢ KOMIIBIOTEPHOM CHUMYJIALIUEH,
O3HAKOMJICHHE O0YYaroIUXcs ¢ OCOOCHHOCTSIMU, TEXHUUECKUMH BO3MOKHOCTSIMU M OTPaHUYECHUSMU
KOMIIBIOTEPHON CHUMYJISIIIUH, €€ CIenu(UKOi, a TakkKe MHCTPYKTAX MO TEXHHKE Oe30MacHOCTH MpH
paboTe ¢ TeXHUKOI.

9. TlogroroBka O0Oy4YarOIIMXCS K MPEJICTOSIIEMY 3aHSATHIO, IOBTOPEHUE MPOWUIEHHOTO
JEKIIMOHHOTO MaTepHaja, O3HAaKOMJICHHE C JOMOJHUTENbHBIMM HCTOYHHKAMU N0 Teme (Ipu
HEOOXOUMOCTH).

OCHOBHOI DTAI

[IpeacraBnsier coOOW HEMOCPEACTBEHHYIO paldOTy OOydYalmMXCsl C  KOMITBIOTEPHOM
CUMYJIALIMEH, UX BKIIOYEHHOCTb, AKTHBHYIO JEATENBHOCTh IO PEHICHUIO IOCTAaBJICHHOM 3a/auH,
CUTYallUH, TOCTHKEHNE HEOOXOUMBIX PE3yJIbTaTOB.

B pesynbrare pabGoThl ¢ KOMIBIOTEPHOH cUMYyJsALUEl oOydaroluecs MNpHOOpPETaroT HOBOE
3HaHUE, YMEHHE, a TAK)KE CIIOCO0 pEeIIeHus ONPEIeICHHON MPAKTHIECKOH (MMpodheccHoHabHOM) 3a1a9n
(cutyanuu, mpobnemsl). IlomydeHHsle mpu paboTe C KOMIBIOTEPHOM CUMYJSILIMENH pe3yabTaThl
(pa3paboTka MpoOayKTa, UCCIIEOBAHUE CBOWCTB MOJEIH, MpoLecca, SIBICHUS U Ip.) 0POPMIISIIOTCS B
3JIEKTPOHHOM (hopMaTe B BUI€ UTOIOBOTO MPOAYKTA.
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Co cropoHsl mpenopgaBaTenss (OpU HEOOXOAMMOCTH) IMPOBOAUTCS  JONOJHUTEIBHOE
KOHCYJIbTUPOBaHHE, OKa3aHUE IIOMOIIU 00Y4arOLIMCH.

PE®JIEKCUBHO-OLIEHOYHBIM DTAIT

JIaHHBIN 3Tan 3aKI0YaeTCs B MOJABEACHUN UTOTOB 3aHATUS U COCTOUT U3 CIEAYIOIIMX [IaroB:

1. Ynopsouenue, cucteMaTu3anus 1 aHaJIu3 MpoIeIaHHOM paboThI.

2. ComocraBiieHue 11ejiell KOMIbIOTEPHON CUMYIISILIUH C ITOJIyY€HHBIMH PE3yJIbTaTaMu.

3. ®opmynupoBKa BbIBOJOB 00 3(PQPEeKTHUBHOCTH MNpoOJeTaHHONW paboThl, OCYILECTBIECHHUE
KOHTPOJIS 3HAHUH, YMEHHUI 00yJaromuxcsi 0 TeME KOMIbIOTEPHON CUMYJISIIUH.

4. CamooneHka oOydaroummxcs MO0 paboTe C KOMIBIOTEPHON CHUMYIALUEH, BbIIBICHHUE
MpHOOPETEHHBIX MPO(HECCHOHANBHBIX 3HAHUN M YMEHUH, IMYHOCTHBIX KaueCTB.

5. CamooueHka mpenogasareisi O IMPOBEIEHHOM 3aHATHH C KOMIIBIOTEPHOW CHUMYJISILIUEH,
JOCTUKEHHUH ITOCTABJIEHHBIX 1esiel 00ydeHusl.

[IIkama W KpUTEpUM OLICHMBAHUS pPE3yIbTaTa KOMIBIOTEPHOM CHMYIISIMH, BBIIOJHEHHOU
o0yyJaroImumcs, peCTaBICHbI B TAOINLE

Hlkana Kpurepun onenuBanusi

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMCHHUC BbICKA3bIBATh U 000CHOBaTH CBOU CYKACHUA TP OTBETC HA KOHTPOJILHBIC

BOIIPOCHI;
OHGHKa - YMCHHC OIIUChIBATDH (1)M3quc1<ne 3aKOHBI, SIBJICHUA U ITPOLECCCHI;
«3a4YTCHO» - YMCHHC IIPOBOJAUTL U OLICHUBATL PC3YJIbTAThI H3MepeHHI>i;

- CHOCOOHOCTb pellaTh HWHXXEHEpHblE 3a7aud  (JOMYyCKaeTcsl Haluuue

MaJIO3HAYUTENbHBIX OLMIUOOK MJIM HEIOCTATOYHO MOJIHOE PACKPBITUE COJIepKaHUe

BOIIpOCa WJIM MOTPEIIHOCTh HENPHUHIMIIMAIBLHOIO XapaKTepa B OTBETE Ha

BOIPOCHI).

- OTCYTCTBHE HEOOXOJIMMBIX TEOPETUYECKUX 3HAHWM; JOMYIIEHbl OMIMOKH B

OTIpe/IeIeHUH TOHITUI U ONUCAaHUH (PU3NYECKUX 3aKOHOB, SIBICHUH U MPOIIECCOB,

OneHka «<HEe  |MCKa)X€H MX CMBICH, HE PELIEHBI 3a/1a4M, HE IPAaBUIIbHO OLEHUBAIOTCS PE3YJIbTaThl
3a4TEHO» U3MEpEeHMUIl;

- HE3HAHHWE OCHOBHOTO Marepuaja y4yeOHOM MpOorpaMMbl, TOMYCKAIOTCS rpyObie

OIIMOKY B U3NIOKEHUHU.

IIpumepHas TeMaTHKAa KOMIbIOTEPHbIX CUMYJISIIMIA:

1. MogenupoBaHue 6alIEHHOTO KpaHa U MPOBEPKA MPOYHOCTU KOHCTPYKIIMH € IPETIOKEHUEM
peKOMeH Al 10 YCUJICHUIO OCTOBA KpaHa.

2. MopnenupoBaHue 3y0uaToro peaykropa ¢ npeajoKeHUeM YIyqIlIeHUs IPOYHOCTH 3y04aThIX
KOJIEC.

4.2. Tlpouenypsl U OLlEHOYHBIE CPEICTBA /1JIsl MPOBEACHUS MPOMEKYTOYHON aTTecTaluu
4.2.1. Dx3amen

Dk3aMeH sBiseTcsl  (OpMOIMl  OIEHKM KadecTBa OCBOCHHUS OOYYarONIUMCS OCHOBHOM
npodeccnoHanbHO 00pa30BaTeNbHONM MPOTrpaMMbl MO pazfenaM auciuruivHbel. [lo pesynapTaram
9K3aMeHa 00YyYarolEeMycsl BHICTABIISIETCSI OIIEHKA «OTIUYHO», «XOPOIIOY», «YIOBICTBOPUTEIHLHOY» WU
«HEYJOBJIETBOPUTEIBLHO.

DK3aMeH MO0 AUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHHM C pPAaCHUCAHUEM MPOMEXKYTOUHOU
aTTeCTalMy, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IMPOBENCHUS, HOMEp ayJIUTOPHH, MECTO ITPOBEICHUS
KOHCYJbTAIIUU. Y TBEPKICHHOE paclicaHue pa3MellaeTcs Ha MHPOPMAIMOHHBIX CTEHIaX, a TAaK)Ke Ha
oQUIMaTEHOM caiiTe Y HUBEPCUTETA.

VpoBens TpeOoBaHWN ST TMPOMEKYTOYHON aTTECTAlMU OOYYalOIMMXCS YCTaHABIWBACTCS
pabodeil mporpaMMoii TUCIUTUTHHBI U TOBOJAUTCS 10 CBEACHHS O0yJYaIOIIUXCs B HA4aJle CeMecTpa.
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DK3aMeHbl IPUHUMAIOTCS, KaK MPpaBuIIo, JekTopamu. C paszpelieHus 3aBelyomero kageapoi Ha
HK3aMEHE MOXKET MPHCYTCTBOBATh MPETOAABATENb Ka(eIpsl, IPUBICYCHHBIH IS TIOMOIIA B IPHEME
sK3aMeHa. B ciydyae oTcyTCTBHS BeAyIIEro MmpernojaBaTelis SK3aMeH MPUHUMAETCS MpernojaBaTeieM,
Ha3HAYEHHBIM PACHIOPSHKEHUEM 3aBEIYIONIETO Kadeapoi.

[TpucyrcTBHE Ha 53K3aMeHe mpernojaBaTeneil ¢ aApyrux Kagdeap ©0e3 COOTBETCTBYIOLIETO
pacrnopspKeHHs peKTopa, TPopeKTopa Mo yueOHo# padoTe win 1ekaHa ¢akyabTeTa He JI0MYyCKaeTCs.

OO0yuaroluecs NMpH sIBKE Ha HK3aMeH 0053aHbl UMETh IIPU ceOe 3aUeTHYI0 KHUXKKY, KOTOPYIO OHU
MPEIBSIBISIOT 9K3aMEHATOPY.

Jliis mpoBeieHus SK3aMeHa BeIyLIUH MperoaaBaTellb HakaHyHe MOoJIy4aeT B JeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPAIIACTCS B JIEKAHAT IOCJIE OKOHYAHUSI MEPOIIPHSITHS B
JIeHb ITPOBE/ICHUS 3K3aMEHa WIN YTPOM CJIEIYIOIIEro JIHS.

DK3aMeHbl TPOBOJATCS TO OmieraM B YCTHOM WIM THCBMEHHOM BHIE, JHOO B BHJIE
TECTUPOBaHHUS. DK3aMEHALMOHHbIE OMJIEThI COCTABIISAIOTCS M0 YCTAaHOBIEHHON (hOopMe B COOTBETCTBUU
C YTBEpPKIECHHBIMH Kadenpol SK3aMEHAIMOHHBIMH BOMPOCAMH W YTBEPKIAIOTCS 3aBEIYIOIIIM
kadenpoii exxeroaHo. B Ounere copepxutcs 2 TEOpeTUUECKUX BOMPOCA U 3a/1a4a.

DK3aMeHaTOpy MPEIOCTaBIsETCS MPABO 3a/aBaTb BONPOCHI CBEpX OuieTa, a TaKKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JaBaTh JUIS PEUICHUs 33Ja4d W TNPUMEPHI, HE BBIXOSAIIUE 33 PaMKHU
MPOWIEHHOT0 MaTepuasa 1o U3y4aeMoi TUCIUILUINHE.

3HaHUs, YMEHHUS U HABBIKM OOYYAIOUIMXCS ONPENENAIOTCS OLIGHKAMHU «OTJIMYHO», «XOPOLIO»,
«yIIOBJIIETBOPUTEIBHO»,  «HEYAOBICTBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHUKKY 00y4aloIIerocs B I€Hb IK3aMEHa.

[Ipu mpoBeneHMM YCTHOTO 3K3aMEHa B ayAMTOPUH HE JIOJDKHO HAXOAWUTHCS Ooiiee BOCHMHU
00y4aroIuxcst Ha OJHOTO MPErnoaAaBaTes.

[Ipn mpoBeneHUM YCTHOTO SK3aMeHa OOydaroluics BBIOMpPAeT SK3aMEHALIMOHHBIA OWJIET B
cllyyaifHOM MOpsIJIKe, 3aTeM Ha3bIBaeT (haMIIINIO, UMsI, OTYECTBO U HOMEp SK3aMEHALMOHHOT O Ouera.

Bo Bpems »5k3aMeHa oOyuaromiuecss MOTYT II0JIb30BAaThCs C pa3pellieHusl 3K3aMeHaTopa
IpOrpaMMOil JTUCLUIUIMHBI, CIIPAaBOYHOM M HOPMATHBHON JUTEepaTypoil, IPYrMMHU MOCOOMSAMH HU
TEXHUYECKUMHU CPEICTBAMH.

Bpewmst moAroToBku oTBeTa MpH cllaue SK3aMeHa B YCTHOM opMe JTOJKHO COCTaBIIATh HE MEHee
40 MuHyT (TI0 XKeNaHuI0 00y4YaroIEerocs OTBET MOXKET OBbITh JOCPOUHBIM). Bpemst orBeta — He Gonee 15
MUHYT.

OOyuaronuiicsi, UCTIBITHIBAIONINN 3aTPYAHEHUSI TIPU MOJITOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ousnery, uMeeT MpaBo Ha BbIOOp BTOPOro OuJieTa C COOTBETCTBYIOIIMM IPOJUIEHHEM BPEMEHHU Ha
moaroToBky. [Ipy OKOHUATETHHOM OIEHHMBAHMM OTBETA OIICHKA CHIDKAETCsl Ha OJWH Oayul. Beimaua
TpeThero Ousera He pa3peraeTcs.

Ecamn oOy4aronuiicst sBUJICS Ha SK3aMEH, U, B3sIB OMJIET, OTKA3aJICS OT TPOXOKICHUS aTTECTAlUH
B CBA3M C  HEMNOATOTOBIEHHOCTBIO, TO B  BEAOMOCTH €My  BBICTABISIETCS  OLIEHKA
«HEYOBJIETBOPUTEIBHOY.

Hapymienne IUCHMIIIMHBI, CHUCHIBAHHME, HCIOJb30BaHUE OOYYAIOUIMMUCA Hepa3peleHHbIX
MEYaTHBIX M PYKOIHCHBIX MaTEepHalioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U IPYTUX BUAOB JIUYHOM KOMMYHUKAIIMOHHON U KOMIIBIOTEPHON TEXHUKU BO
BpeMs aTTECTAllMOHHBIX HWCHBITAaHWHA 3ampenieHo. B ciydae HapymeHHs 3TOro TpeOOBaHHS
IpernoiaBaTelb 00s3aH yJaluTh 00y4JaroIerocs U3 ayJJUTOPUN U IIPOCTaBUTh €EMY B BEZIOMOCTH OLICHKY
«HEYOBJIETBOPUTEIBHOY.

BricTaBieHue O1[eHOK, MOJyYSHHBIX P MOBEACHUH PE3yIbTaTOB IPOMEKYTOUHON aTTeCcTaluy,
B 3a4€THO-PK3aMEHAIIMOHHYIO BEIOMOCTh M 3aUETHYIO KHIJKKY IPOBOJUTCS B MPUCYTCTBHH CaMOTO
oOyuaromierocsi. IlpernonaBatenu HeCyT NEpCOHANbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCThH BHECEHUS 3aITMCEH O pe3ysIbTaTax MPOMEKYTOYHOM aTTECTAllNHU B 3a4€THO-IK3aMEHAI[HOHHYIO
BEJIOMOCTh U B 3aYE€THbIC KHUKKH.

HesBka Ha »K3aMeH oOTMeYaeTcs B 3a4€THO-7K3aMEHAllMOHHOM BEJIOMOCTHU CIIOBAMH «HE
SIBUJICSI.
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Jlnis o0ydaronmxcs, KOTOpble HE CMOTJIM C/1aTh 9K3aMEH B YCTAaHOBJICHHbIE CPOKHU, Y HUBEPCUTET
yCTaHaBJIMBACT MEPUOJT TUKBUIAINH 3aI0JDKEHHOCTH. B 3TOT mepuox nmpenoaBareiny, MpUHAMABIIHE
9K3aMEH, JIOJDKHBI YCTaHOBUTH HE MEHEe 2-X JHEH, Korja OoHM OyIyT HMPUHHMMATh 3aJ0JKEHHOCTH.
Wudopmanus o TUKBUAANNH 3a10JKEHHOCTH OTMEUYAeTCs B AK3aMEHAIIMOHHOM JTUCTE.

OOyuarommMes, MOKa3aBIIUM OTJIMYHBIE M XOPOIIME 3HAHHS B TEUYEHUE ceMecTpa B XOJIe
MTOCTOSTHHOTO TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, MOKET OBITh TPOCTABIICHA K3aMEHAIIMOHHAS OIICHKA
JIOCPOYHO, T.€. 0e3 caun sk3aMeHa. OleHKa BBICTABIISIETCS B 9K3aMEHAIIMOHHBIN JIUCT WM B 3aYETHO-
9K3aMEHAI[OHHYIO BEZOMOCTb.

WHBanuapl U MOa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI, MOTYT ClIaBaTh K3aMEHBI B
MEXCECCHOHHBIN TIEpHOJ] B CPOKH, YCTAHOBJICHHbBIC WHIMBHyaTbHBIM YI€OHBIM TUIaHOM. MHBaUIbI 1
JHLA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI, UMEIOIIME HAPYILEHHS OMOPHO-IBUTaTEIBHOTO
ammapara, JOIyCKAaroTCsi Ha aTTECTAllMOHHBIC WCIBITAaHUS B  COMPOBOXKIACHWU ACCHUCTEHTOB-
CONPOBOXKJAFOIIIHX.

[Tporienypa mpoBeAeHHUS TPOMEKYTOUYHOW aTTECTAllMH IS OCOOBIX CIy4aeB H3JI0KEHa B
«[TonokeHUH 0 TEKyIIEM KOHTPOJIEC YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAllMK 00YJaIOINXCS 110
OIIOII 6akanaBpuarta, cnenuanurera 1 Maructpatyps» ®I'bOY BO lOxHo-Ypanbckuit TAY (2016
T.).

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUAIOLIErocs IPECTaBICHbI B TA0IHIIE

Mlkana Kputepuu oneHuBanus

BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIYyOOKOE 3HAHWE IMPOrPAaMMHOTO
Omnenka 5 MaTepualia, YCBOCHHE OCHOBHOW M JIOTIOJIHUTCIBLHOW JIUTEPATYPHI,
(oTIHMYHO) PEKOMEH/IOBAaHHOW TPOTPaMMON JTUCIUTUIMHBI, TPABHIBLHOE PEIICHHE

3aJauu.

MOJTHOE 3HAaHWE MPOTPAMMHOTO MaTepuana, YCBOCHHE OCHOBHOU
Onenka 4 JMTEPATYPHI, PEKOMEHI0BaHHOU B porpamme, HaIH4une
(xoporo) MaJIO3HAYUTEIBHBIX OIMMOOK B PEIICHUM 3a/1ayd, WJIA HEJ0CTaTOYHO

MIOJIHOE PACKPBITHE COJIEpKaHHE BOMPOCa.
3HaHWE OCHOBHOT'O MPOTPaMMHOI0 MaTepuaja B MUHHUMaJIbHOM 00beMe,
MOTPELIHOCTH HENPUHIMIIUAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B
pELICHNH 3aJJauH.

Onenka 2 npobensl B 3HAHUSAX ~ OCHOBHOIO — MPOrpaMMHOTO  Marepuana,
(Hey1OBJIETBOPUTEIHHO) | MPUHIMITHAIBHBIC ONTHOKY TPU OTBETE Ha BOIPOCHI U B PEIICHUH 33]Ia4H.

Ouenka 3
(YZIOBIIETBOPUTEIHHO)

Bonpocs! k 3k3aMeny
3 cemecTp
1. TloHsATUS TPOYHOCTH, >KECTKOCTH, yCTOMYMBOCTH. OCHOBHBIE THUIIOTE3bl CONPOTUBIICHMS
MaTEpUaJIOB.
. Knmaccndukanus ren. [IpyHIMTIBI TOCTPOCHUS PACYETHON CXEMBI.
. BHemHue cuibl, UX K1accupUKaIys.
. [TonATHE M BUBI BHYTPEHHUX CHIIOBBIX (DAaKTOPOB.
. ITocTpoeHue >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUEHUI.
. [IpaBuiia mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX (DaKTOPOB IIPU PACTSKEHUU (CIKATUH).
. IIpaBuia mocTpoeHust SMIOP BHYTPEHHUX CUIIOBBIX (PaKTOPOB IPU KPYUEHUH.
. [IpaBuiia mocTpoeHus 3M0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB MIPU U3THOE.
. [lonsiTHe Hanps KEHNsI, KOMIIOHEHTHI HANIPSKCHMUS.
10. [onsiTre o aedopmarii, KOMIIOHEHTHI e(OpPMALIUH.
11. XapakrepucTHKa NpOCTHIX BUIOB HATPYKEHUS.
12. OcHOBHOE yCJIOBHE IPOYHOCTH.
13. OcHOBHOE YCIIOBHE KECTKOCTH.
14. lnarpamma neopmMupoBaHusi MaTepraia: o01as XxapakTepruCTHKA.
15. OcoGenHocTH quarpaMm 1eoOpMUPOBaHUS IUTACTUYHBIX M XPYIKHX MaTepHUajoB.

O 0 1O\ L Wi
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16.
17.
18.
19.

Ornpenenenre MEXaHUYECKUX CBOWCTB CTAJIEH U CIUIaBOB.

Cocrapistione MeXaHH4eCKUX CBOMCTB CTaJIEN U CIIABOB.

Oco0eHHOCTH YCITOBUS IPOYHOCTH JIJIS TNTACTHYHBIX U XPYIKUX MaTEpUasoB.

[TonsTHEe O pacTsHKEHUHM W CHKATHHM, BHYTPEHHHE CHUJIOBBIC (PAKTOPHI, MOCTPOCHUE SITIOP

BHYTPEHHUX CHJIOBBIX (DAKTOPOB.

20.
21.
22.
23.
24.

Pacyer Ha IPOYHOCTH NPU PACTIKEHUU (CHKATHH).

3akoH ['yka mpu pactsbkenuu (cxartun) u kodaduuuent Ilyaccona.

Omnpenenenue nepeMereHui Ipu pacTsyKEHUH (CKATUH).

Buzsl pacueToB Ha MPOYHOCTH.

[ToHATHE O Kpy4YeHHH, BHYTPCHHHE CHIJIOBBIC (DaKTOPHI, MOCTPOSHHE SITIOP BHYTPEHHHUX

CHJIOBBIX (DaKTOpOB.

25.
26.
27.
28.

Pacuer Ha IpOYHOCTH NPU KPYUECHUH.

3akoH ['yka nmpu Kpy4eHHH.

Omnpenenenne nedopMaruii Ipyu KPydeHUH.

ITousitie 00 W3rube, BHYTPEHHHE CHIIOBBIC (DAKTOPBI, MOCTPOCHHE S0P BHYTPCHHUX

CWJIOBBIX (DaKTOPOB.

29.
30.
. IToHATHE O reOMETPUYECKUX XaPAKTEPUCTUKAX MJIOCKUX CEUECHUH.
32.
33.
34.
35.
36.
37.
38.

31

Hanpsoxenus npu usruoe.
Pacuer Ha npo4YHOCTH IpU U3TUOE.

Cratuueckuil MOMeHT ceueHusl. OnpeieseHue IeHTpa TAKECTH CEUSHUSI.

MOMEHT MHEPLIUU CEYECHHUS: IOHATUE, ONIPEEIICHUE, UCIIOIb30BaHHE.

W3meHeHne MOMEHTa MHEPLIMH CEYEHUs ITPHU NapajUIeIbHOM IIEPEHOCE CUCTEMBI KOOPIUHAT.
OnpeneneHre MOMEHTA HHEPLIUM COCTABHOTO CEYCHHS.

ITonsiTHE TIIaBHBIX OCEW U IIIaBHBIX MOMEHTOB MHEPLUU.

MOMEHT CONPOTHUBIIEHUS CEUEHUS.

ParmonansHbie (hOpMBI TIOTIEPEYHBIX CEUCHHH.
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