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Bhiculero oopazosatus (PI'OC BO), yTeepineHHOro npHkasoM Munucrepcrsa 06pazosanus 1 Hayku
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bakamaspa no Hanpasnenuio 23.03.02 Hazemubie TPaHCMOPTHO-TEXHOJIOTHYECKHE KOMILIEKCDI,
npodunsn — CeanckoxossiicTBeNHble MANIHHBI K obopynoBanme.
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HHBaaNHJIOB,

CocrasuTtenk — JIOKTOp TEXHHYECKHX HayK, npodeccop xadenpul «[Ipuknaguas MexaHnukay»
Hrnatees AT,

Paouas mnporpaMma mMCUMTUTHHEI OBCYyXIeHa Ha 3acefaHHu katenpet «IIpuknaguas
MEXaHHKa»
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1. Ilnannpyemblie pe3yabTaThl 00y4eHHsl 110 JUCIUILIHHE,
COOTHECeHHbIE ¢ IJIAHMPYeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JTUCHMILIAHBI

bakanaBp no HanpasieHuto noarotoBku 23.03.02 HazemHble TpaHCIIOPTHO-TEXHOJOTUYECKHE
KOMIUIEKCHI JIOJDKEH OBITh MOJATOTOBIICH K CIEAYIOIIUM BHIAM HPOQECCHOHATBHON AEATEIbHOCTH:
Hay4YHO-MCCJIEI0BATENbCKOW,  IPOEKTHO-KOHCTPYKTOPCKOM,  IPOM3BOJCTBEHHO-TEXHOJIOIMUECKOH,
OpraHU3alMOHHO-YIIPaBIEHYECKON JESATEIbHOCTH.

Heab aucHMNIMHBI — chOPMHUPOBATH y CTYIEHTOB CHCTEMY 3HAaHHH, YMEHWH, HaBBIKOB
npodeccHOHATFHON MOArOTOBKHY, TEOPETHUECKAs M MPAKTHYECKas TIOJrOTOBKA B OOJIACTH MPHUKIIATHON
MEXaHUKH JeQOopMUPYEMOro TBEpIOTO Tejla, pa3BUTHE MPO(ECCHOHATBHOIO  MBIIIJICHHUS,
pUOOpeTeHne 3HAHUW [UIsl M3Yy4EHHUsS MOCIEAYIOUIUMX JUCUUIUIMH, a TakXkKe CIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauM AUCHMILIMHBI:

— OBJIAJIETh TEOPETUYECKUMHU OCHOBAMHU W MPAKTHMUECKMMHU METOJIaMU PacueToB Ha MPOYHOCTb,
KECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKIMM M MallluH, HEOOXOAUMBIMU KaK MpPU U3YHYEHUU
JalbHENIINX AUCIUILINH, TaK U B IPAKTUUYECKOH JeATeIbHOCTH OaKalaBpOB;

— O3HAKOMHTHCS C COBPEMEHHBIMU MOIXOAAMH K PACYETY CIIOKHBIX CHUCTEM, SJIEMEHTaMU
PaIMOHAIBLHOTO MPOEKTUPOBAHUS KOHCTPYKLIUH.

1.2. IInanupyemble pe3yJbTaTbl 00y4eHHs 110 AUCHMILIMHE
(moka3zaresn ¢chOpMHUPOBAHHOCTH KOMIIETEHMIA)

[Tnanupyembie [TnanupyemMbie pe3ynbTaThl 00YYSHHS MO TUCIUATUINHE
pe3yIbTaThI
ocsoerms OIOII 3HAHUS YMEHUS HaBBIKH
(KOMITETEHIINH )

OIIK-4 OO0yuaromuiics 10KEeH OOyuaromuiics OOyuarommuiics
CIOCOOHOCTh 3HATh: METOJIOJIOTHIO JOJDKEH YMETh: JIOJDKEH BIIAJICTh:
UCIIOJIh30BATh kypca «ConpoTuBicHue BBITIOJIHATh HaBBIKAMHU

3aKOHBI U METOJIBI | MaTepHajioB», OCHOBHBIC CTaHJAPTHBIC BUJIBI PaKTUIECKOTO
MaTeMAaTHUKH, pacueTHble POPMYIIBI, IPOYHOCTHBIX UCTIOJIb30BaAHUS
€CTEeCTBCHHBIX, JITOPUTMBI PACYETOB pacyeToB, OIICHUBATh METOJIOB pacyera
TYMaHUTAPHBIX U | AJIEMEHTOB KOHCTPYKIIUH HIOJTyYCHHBIC KOHCTPYKIIUH Ha
HKOHOMHUYECKUX Ha MPOYHOCTh, KOTOPHIE PE3yNbTaThI C TOUKH MPOYHOCTh TIPU
HAYK [IPU PELICHUU UCIIOJIB3YIOTCS LIS 3pEHHS UX peleHUH
npo(heCCHOHANBHBIX | PEIICHHS HHKCHEPHBIX IPaBJ0TI0 100U, WH)KCHEPHBIX 33134 -
3a1a4 3amad - (b.1.5.11-3.1) 3KOHOMUYHOCTH U (b.1.5.11-H.1)
HAJICKHOCTH MIPH
pEIIeHNN UHXEHEPHBIX
3amad - (b.1.6.11-Y.1)

2. Mecto quctmmiinabl B ctpykrype OITIOII

Jucuunnuna «ConmpoTUBIECHHE MaTepHalioB» OTHOCUTCS K 0a3oBoit wactu bnoka 1 (b1.b.11)
OCHOBHOHM 00pa3oBaTeNbHONW MporpamMMbl OakajaBpuaTa IO HampaBieHHI0 MoarotoBku 23.03.02
Ha3eMHbIE TPAHCIIOPTHO-TEXHOJIOTHYECKUE KOMIUIEKCHI, MPOopuiib — CeabCKOX03siCTBEHHBIE MAIIUHBI
1 000opy/0OBaHUeE.



Paszjennbl 1ucuMNIMHBI 1 MEKIUCHUIIIMHAPHBbIE CBSI3H C 00ecneYnBAKIIUMH
(mpeamecTBYHOIMMH) U 00ecieYrnBaeMbIMU (MOCJIEIYHOIIHUMH) TUCHUNIMHAMUI

No HanmenoBanue o0ecrieynBaromumx PopMupyemMble KOMIIETEHIIUU

e (mpeniecTBYOMMX) U 00€CIIEYMBAEMBIX Pasnen | | Pasmen2 | Pasmen 3
(mocnenyromux) IMCUUIUIMH, TPAKTHK
[IpenmecTByromue AUCHUIIINHBI
1 Maremartuka OIIK-4 OIIK-4 OIIK-4
2 dusnka OIIK-4 OIIK-4 OI1K-4
[Tocnenyromue TUCIUITIIMHBI
1 ] Teopust MEXaHM3MOB U MaIllMH | OIIK-4 | OIK-4 | OIK-4

3. O0bEM JUCHUIVIMHBI U BU/bI Y4eOHOH padoThl

O0bveM quctuIuIMHB coctaBisieT 8 3adeTHbix enuuull (3ET), 288 akagemuueckux gacos (nanee
gacoB). JucrumumHa uzydaercs B 3, 4 cemecTpax.

3.1. Pacnpenesienne 00bemMa AUCHUIIMHBI 110 BUAAM Y4eOHOH padoThI

Buj yueOnoit paboTer KonuuecTBo yacoB

KontakTHasi pabora (Bcero) 144
B Tom uucne:

Jlexuunu (JI) 72
[Tpaktuueckue 3ansatus (113) 36
JlabopaTtopusie 3ansatus (J13) 36
CamocrosiTesbHas padora ooyuarmuxcs (CP) 54
KouTtpoJsb 90
Hroro 288

3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Ne Bcero B TOM YHCJIe
HaunmenoBanwue pazaena
TeM L TeMLL KOHTaKTHas paboTa CPC KoHTpot
Bl J1 [ J3 [[m3/c3
Pa3nen 1 PacueTsl Ha MPOYHOCTH M )KECTKOCTb IPHU MPOCTHIX BUIAX Ae(HOPMHUPOBAHHUS
1.1 | Beneunue 22 10 - 6 6 X
1. | Henrpanbioe 16 6 4| 2 4 X
pacTshKeHHe-C)KaTue
I'eomerpuueckue
1.3 | XapaxTepuctukn 9 4 i 5 3 «
MOTIEPEYHBIX CEUEHUI
CTEPIKHS
1.4 | CnBur u kpyyeHue 22 8 6 4 4 X
15 IIpsiMoli monepeuHbIi 30 g 8 4 10 X
n3ruo
Paznien 2 PacyeTsl Ha MPOYHOCTH MPH CI0KHOM CONPOTUBIICHUU




Hanpsixennoe u

2.1 | nebopmupoBaHHOE 17 6 4 4 3 X
COCTOSIHUE B TOUKE TeJa

2.2 | Teopuu mpoyHOCTH B 2 - 2 3 X
Buns! cnoxHoro

23 | M 39 14 | 6| 8 11 X
COTIPOTHBIICHUS

Pa3nen 3 YcrolunBOCTh, AMHAMUYECKOE U YCTAIIOCTHOE HATPY)KEHUE

Y CTONYMBOCTD CHKATBIX

24 . 16 6 4 2 4 X
CTEpIKHEH

MHAMHYECKHE

25 |} 22 8 | 4| 4 6 x
Harpy3KH, yJaap
KoHuTpons 90 X X X X 90
Hroro 288 72 36 36 54 90

4. CTpyKTYpa M coiep:KaHHe JMCIHUIIIHHbI
4.1. Coaep:xxaHue TUCHHUILIHAHBI
Paspnen 1. PacueTbl HA IPOYHOCTB M KECTKOCTh IPHU MPOCTHIX BUAAX 1eGOpMUPOBAHUSA
BBenenue
Henp kypca «CompotuBineHue wmatepuaioB». CONpOTHUBICHHE MaTepUaloB  KaK pas3faen

MexaHuku nedopmupyemoro tena. CBsi3b Kypca ¢ HM3y4aeMbIMH MO0 TpOdUII0 OOIICHAYIHBIMH,
0OIIeNH)KEHEPHBIMH | CTIEIUAIFHBIMU TUCIUATUTHHAME. OCHOBHBIE MOHSTHS, THIIOTE3bI, OMPEICTICHHS
U TPUHIUIOBL COMPOTUBICHUS MaTepuanoB. OObekThl u3yueHus. PeanbHbIl OOBEKT W pacyeTHas
cxema. OmopHbie ycTpoicTBa. BHemHHWE Harpy3km W uX Kiaccudukaius. BHyTpeHHHE CHIIBI U
BHYTpEHHHE CHIIOBbIe (pakTophl. Metos ceuenuil. [IpaBuia mocTpoeHus 3M0p BHYTPEHHUX CHIIOBBIX
¢dakropoB. Hampsokenus, nedhopmanun — MoHATHE W BUAbL. MeXaHUYECKHE CBOIICTBAa MaTepHasoB.
Huarpamma nedopmupoBanus matepuana. 3akoH ['yka. Koaddumuent I[lyaccona. OcHOBHOE yclioBHE
MIPOYHOCTH, T0IyCKaeMble HaNpsyKeHUsl, Ko UIMEHT 3amnaca.

LenTpanbHoe pacTsizkeHHe-CoKATHE

[Tonsite o pacTsbkeHuH U cxkaTud. [IpuMepsl 371eMEeHTOB KOHCTPYKUUN TepepadaThIBarOIIEero
C/X MPOU3BOJCTBA, UCHBITHIBAIOIINX PACTHKEHUE U cxaThe. HampsikeHus mpu pacTsHKEHHUU-CXKATHH.
Pacuer Ha mpouHocTh. Jledopmaliuu u nepemMenieHus pyu pacTsLKeHUU -CKaTHH. Pacder aKecTKOCTH.

I'eomeTpuueckue XapaKTepUCTHKH MONEPEYHbIX CEYeHUH CTePKHS

[lonsiTHE O TEOMETPUUYECKUX XapaKTePUCTUKaX IUIOCKUX cedyeHUd. CTaTudecKuil MOMEHT
compoTuBiieHus1 cedeHus. OrmnpeaeneHue IMEHTpa THKECTH cedeHHs. MOMEHT HHEpIUH CeueHUs.
W3meneHnne MOMEHTa WHEPLMH MIPH MapalljieIbHOM MEepeHoce oceil KoopauHaT. M3mMeHeHne MoMeHTa
WHEpLUHUH TpU TOBOPOTE OCEeM KOOpAMHAT. [ JaBHBIE OCH W TJaBHbIE MOMEHTHI MHEpIUH. MOMEHT
compoTuBiieHUs1 ceyeHus. CBsi3b MOMEHTa CONPOTHUBIICHHS M MOMEHTa HHepiuu. ['eomeTpuueckue
XapaKTEePUCTUKH XapaKTEPHBIX BUOB CEUCHHIA.

CaBur n Kpy4eHue

Pacuer 3aknenounsix coenuHeHui. [lonsatue o kpydenuu. [Ipumepsl 31eMEHTOB KOHCTPYKLUIH
nepepadaThIBaIOIIEro C/X MPOU3BOJCTBA, WCHBITHIBAIOLUIMX KpydeHHe. HampspkeHus npu KpydeHUU
Kpyrielx BasioB. Pacyer Ha mpouHocTh. [lepopmanuu u mnepememieHuss npu KpydyeHuu. Pacuer
AKECTKOCTH.

IIpsimMoii monepeYHbIi M3rud

ITonsitue 06 wm3rube. Ilpumepbl 3IeMEHTOB KOHCTPYKIMH mepepadaThIBaroIIEero c/X
MIPOU3BOJICTBA, HCIBIThIBatOIUX H3rud. Hampspkenus npu u3rube Oanok. Pacdyer Ha HpPOYHOCTS.
ParmonanbHbie (JOpMBI IOTIEPEUHBIX ceUeHui Oanok npu usrude. Jlegopmanuu u nepeMerieHus mnpu
nuzrude 6anok. uddepennuansioe ypaBHeHne ynpyroi nuauu 6anku. OnpeneneHue rnepeMerieHui
MeTo10M Mopa.
Paznen 2. PacyeThbl Ha NPOYHOCTH NPH CJI0KHOM CONPOTHUBJICHUH



HanpsizxenHoe u 1e)opMHpPOBAHHOE COCTOSIHME B TOUKE TeJIa

[loHsiTHE O HANpPSHKEHHOM COCTOSIHUM B TOuYKe. Buapl HampsbkeHHoro cocrosiHus. Ilmockoe
HaIpsLDKEHHOE COCTOsIHME. | T1aBHBIE IIJIONIA/IKY U [VIaBHbIE HaNpshkKeHUs. MakcuMalbHblE KacaTelbHbIe
HanpspkeHus. VccnenoBaHue HapsHKEHHOTO COCTOSHUS B pocTelmux cirydasx. O000ImeHHbIN 3aK0OH
I'yka. KomrmoHeHTHl 1e()OPMHUPOBAHHOTO COCTOSIHHS B TOYKe Tena. Buasl nehopMHPOBAHHBIX
COCTOSIHUM.

Teopun npounocTn

[loHsiTHE O MPOYHOCTU MATEPUAIOB U KOHCTPYKLMH IPU CIIOKHOM HAIPSLDKEHHOM COCTOSIHUU.
[IpenenbHble HaNpsKEHHbIE COCTOSAHUA. Teopun Hayalla MIaCTUYECKOro TeueHus. Teopus NpouyHOCTH
Museca. Teopus npounoctu Mopa.

Buabl ¢/10KHOT0 CONNPOTHBJICHUSA

Pacuer Ha mnpouHoCcTh mpu KOCcOM u3rube. Pacuer Ha NPOYHOCTH NpPU BHELEHTPEHHOM
pacTsbKeHUU-CcKaTUU. Pacder Ha MpOYHOCTh MpU KpydeHHH ¢ u3rubom. OOmuil ciydail CIOXHOTO
CONPOTUBIICHUSI.
Pa3nen 3. YceToiiunBOCTh, AMHAMHYECKOE U YCTAJIOCTHOE HATPYKEHH e

YCTOHYNBOCTD CKATBIX CTEPIKHEH

[Tonatue 06 ycToMuMBOCTH CXKMMaeMmoro crepykHs. Kputudeckas cuia. 3amada Ditnepa, yder
YCIIOBUH 3aKperyIeHHs] KOHILIOB cTepkHell B ¢opmyne Diinepa. [Ipenensl mpuMeHUMOCTH (QOPMYIIbI
Oiinepa. ®opmyna ScuHCKOTO.

JAnHamMuyeckue HArPY3KH, yaap

[londaTHe 0 JOUHAMUYECKOM Harpy3ke MW IpUMEPBl JEHUCTBHS €€ B  KOHCTPYKIUAX
nepepadaThIBAOLIETO ¢/X Mpou3BoaAcTBa. [loHATHE 00 ynapHON Harpyske yrnpyrux JUHEHHBIX CHCTEM.
HNunamuueckuid kod¢pduuuent npu yaape. I[lonstue o6 ycramoctn wmetamwioB. OcoOeHHOCTH
YCTaJIOCTHOTO paspylICHHS. [Tpumepsl YCTaJIOCTHOTO paspylIeHHs KOHCTPYKLUHI
nepepabdaThIBAOIIETO C/X MPOU3BOICTBA.

4.2. Coaep:xanue JieKI Ui

Ne Kon-Bo
HaunmeHnoBanwue nekuuu
/1 4acoB
Llens xypca «CompoTuBieHne MaTepHaioBy. CONPOTHUBIEHHE MaTEpUAIOB  Kak
pasnmen Mexanuku nedopmupyemoro tena. CBsi3b Kypca € HU3y4aeMbIMH II0
IpoUITI0 00IICHAYYHBIMHU, OOIEHHKEHEPHBIMHU U CIICIIMATBHBIMYU TUCIUATUIMHAMH.
OCHOBHBIC TOHSTHSA, THUIOTE3bl, ONPEICICHUS W MPUHIMIBI CONPOTUBICHUS
MarepuanoB. OOBEKTHl N3y4EeHUS] — SIEMEHTHI KOHCTPYKIMI: CTepP)KeHb, IUIACTHHA,
o0oJiouka. PeanbHblil 00beKT U pacyeTHas cxema. OnopHbIe yCTpOHCTBA.

Buemrnue Harpy3ku M uX Kiaccuukanus. BHyTpeHHME CWIIBI W BHYTpPEHHHE
2. | cunoBeie Qakropsl. Meron ceuenuid. [IpaBuiia mocTpoeHHs S0P BHYTPEHHUX 4
CHJIOBBIX (DaKTOPOB.

Hampsokenns, nepopmanum — TOHATHE M BUABL. MexaHMYECKHE CBOMCTBa
MmarepuanoB. Jluarpamma neopMUpOBaHUS MaTepHaa.

OCHOBHOE YCIIOBHE MIPOYHOCTH, JJOMyCKaeMble HaIpsDKEeHUs, Ko3(h(UIMeHT 3anaca.
3akoH ['yka. Koapurment Ilyaccona.

[lonsitne o pacTsHKeHUM U okatuu. [IpuMepbl  >IE€MEHTOB  KOHCTPYKIMHA
nepepadaThIBaIOIIEro C/X MPOU3BOJACTBA, UCHBITHIBAIOIIMX PACTSIKEHUE U CIKaTHE.
Hanpsoxenus npu pactsokeHHu-cokatud. Pacder Ha mpodHocTs. Jledopmarmu u
nepeMelleHus IPU pacTsHKEeHUU-CoKaTUH. PacdeT KeCTKOCTH.

[lonsiTHE O reoMeTpPUYECKHX XapaKTEePUCTHKAaX IUIOCKUX ceyeHud. Crarndyeckuid
MOMEHT COINpPOTHUBJIECHUS cedeHus. OrmpeneneHue UIEHTpa TSHKECTH CEUYECHHS.
6. | MomeHT uHepuMu ceueHHs. V3MeHeHMe MOMEHTa WHEpPLUH IpH MapaieIbHOM 2
nepeHoce oceil koopAuHaT. V3MeHeHHe MOMEHTa MHEpLMU NpPU MOBOPOTE OCel
KOOpJAMHAT.




['maBHBIE OCH M IJIaBHbIE MOMEHTHI MHEpUMU. MOMEHT CONPOTUBIICHUS CEUYCHUS.
CBsi3p MOMEHTa CONpPOTHBIIEHMS W MOMEHTAa uHepuuu. ['eomerpuueckue
XApaKTEPUCTUKU XAPAKTEPHBIX BUJOB CCUCHUM.

UYucreiii cnsur. 3akoH ['yka npu casure. MexaHndeckue CBOKWCTBAa MaTepuaia Ipu
cagure. llomatme o  kpydeHuu. lIpumepbl  2JIEMEHTOB  KOHCTPYKLIHM
nepepadaThIBAIOIErO C/X MPOU3BOJICTBA, HCIIBITHIBAIOIUX KpydeHue. Hanpsokenus
MpU  KPYy4EeHUW KPYrabIXx BaloB. Pacuer ©Ha mnpouHocTh. Jedopmanuu u
rnepemMenieHus Inpu  KpydeHuu. Pacyer kectkoctu. Pacuer 3akienodHbIx
COCIMHEHUH Ha CPE3 U CMSITHE.

[Tousitre 06 m3ruoe. [IpuMepsl IIEMEHTOB KOHCTPYKIIMN TiepepadaThIBAIOIIETO ¢/X
IIPOU3BO/ICTBA, UCHIBIThIBaOIIMX U3rnd. Hanpskenus npu nsrude 6anok. Pacuer Ha
pOYHOCTh. PanmoHanbpHble (JOpPMBI MONEPEYHBIX CEYEHHH 0aoK Npu u3ruoe.

10.

Hedbopmaruu u nepemenienus npu u3rude 6anok. JuddepeHiuanpHoe ypaBHEHHE
ynpyroi nuHuu Oanku. Onpenenenue nepemenieHuii merogomM Mopa. CtaTuuecku
HEONPEJCIMMbIE CUCTEMBI.

11.

ITonsartue o HAMpsHKCHHOM COCTOSIHMHM B TOYKE. BI/II[I)I HAIps’KECHHOI'O COCTOSAHUA.
IInockoe HAIPsA>)KCHHOC COCTOSHUC. I'maBHBIC IJIOMAAKHW W TJIaBHBIC HAIIPSAXKCHUA.
MakcuMalbHBIC KacaTelIbHBIE HaIpsHKCHUA.

12.

HccnenoBanue HampsHKeHHOTO COCTOSIHMS B MpocTedmux ciydasx. OO0oOumeHHbIN
3akoH ['yka. KommoHeHTHl neOpMUPOBAHHOTO COCTOSIHHSI B TOUYKe Teia. Bumapl
neOPMUPOBAHHBIX COCTOSIHUMN.

13.

[ToHATHE O IPOYHOCTH MAaTEepUANIOB U KOHCTPYKLUHW IPH CIOKHOM HANPSKEHHOM
COCTOAHUU. Hpel]eJ'II)HI)Ie HaIpsHKCHHBIC COCTOAHUA. TeOpI/II/I Haydalia
IJIACTUYECKOTO0 TeueHus1. Teopus npoyHoctu Muszeca. Teopust mpounoctu Mopa.

14.

Pacyer Ha MpOYHOCTH IPU KOCOM HU3THOE.

o

15.

Pacyer Ha MPOYHOCTH NPU BHELIEHTPEHHOM PACTSKEHUU-CKATHH.

o

16.

Pacyer Ha MPOYHOCTH NPU KPYUEHHUH C U3THOOM.

17.

[Tonarue o0 ycToWuMBOCTH CkMMaeMoro crepkHs. Kputumueckas cuia. 3amaya
Diiniepa, ydeT YCIOBHM 3aKpeIUICHHWs] KOHIIOB CTEep)KHEW B dopmyie OJiinepa.
[Tpenens npumenumocT dhopmyibel Ditniepa. opmyna ScuHCKOTO.

18.

[MonsiTne 0 MMHAMUYECKON Harpys3Ke W MPUMEPHI ICHCTBHS €€ B KOHCTPYKIUAX C/X
MammH u obopynoBanus. [loHsaTtne 00 ymapHOW Harpy3ke yNpYrux JHHEWHBIX
cucteM. JluHamudeckuit kodpduiment npu yaape. [Junamuuecknii koddduimeHt
IpHU TIepeMEeHHBIX Harpyskax. [loHstue 00 ycramoctu MetauioB. OcOOCHHOCTH
YCTAJIOCTHOTO paspylieHus. [IpuMepsl yCTalIOCTHOTO pa3pyIIeHUsT KOHCTPYKIIHIA
nepepadaThIBAIOIIETO C/X TPOM3BOJICTBA.

Hrtoro
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4.3. Conepxanue J1a00paTOPHBIX 3aHATHI

HaumeHoBaHue 1a00paTOpHBIX 3aHATUI

Koa-Bo
4acoB

HcneiTaHue cTalabHOrO 06]33.31_[8. Ha PaCTAKCHUC

o

Onpenenenune ko3ddunuenta [lyaccona

Onpenenenne MOAyJIsl CABUTA NIPU KPYUYEHUNU

OnpeneneHHe nepeMemeHI/Iﬁ IIpU MpAIMOM TIOTNICPCIYHOM n3ruoe

HccnenoBanue HaHp}DKeHHO-I[C(I)OpMI/IpOBaHHOFO COCTOSAHUA NTPU KPYUCHUU

HccnenoBanue HapsHKEHUHI M IIEPEMELLICHUN B IPSIMOYTOJIbHOM paMe

HccnenoBanue HAIPSZKCHHOI'O0 COCTOAHUA Oanku IIpU IPSIMOM U3ruoe

HccnegoBanue HAIPsZKCHHOI'O0 COCTOAHNUA BaJla ITPU H3ruoe ¢ KPpY4YCHUCM

@m\lmmbwml—\gg

Omnpenenenre nepeMenieHnil mpu KocoM u3ruode 6amox

IR LSS




10 | YcTOWYMBOCTB CKATOTO CTEPIKHS

11 | YnapHoe HarpykKeHue JIMHEHHOM ypyroili CHCTEMbI

Hroro 36
4.4. ConepxaHue NPAKTHYECKUX 3aHATHI
Ne . Koi-Bo
wl HanmeHoBaHME TPaKTUYECKUX 3aHATUI 4ACOR
1 LenTpanpHoe pacTsukeHue-cxarue. Iloctpoenue s1op BHYTPEHHUX CHIIOBBIX 5
(hakTopOB.
2 Kpyuenue. IlocTpoeHue 3miop BHYTPEHHUX CUJIOBBIX (DaKTOPOB. 2
3 [Ipsimoii monepeunsiit n3rud. I[loctpoeHue 3mop BHYTPEHHUX CHUIIOBBIX (PAaKTOPOB. 4
4 [TocTpoeHue 31op BHYTPEHHUX CUIIOBBIX ()aKTOPOB B INIOCKOH pame. 2
5 I{enTpanpHOE pacTshKeHHe-cxkaTue. PacyeT Ha MPOYHOCTD U KECTKOCTD. 2
6 ['eoMeTprueckre XapaKTepUCTUKU MJIOCKUX CEUEHUH. 2
7 Kpyudenue. Pacyer Ha MPOYHOCTH U )KECTKOCTD. 2
8 [Ipsimoii monepeunsiit n3rud. Pacuer Ha MPOYHOCTH U KECTKOCTb. 6
9 HanpsikeHHOe cOCTOsIHHME B TOUKE Tela 2
10 | Pacyer Ha mMPOYHOCTH NMPH KOCOM H3THOE. 2
11 | BHeueHTpeHHOE pacTsKeHue (CxKaTHe) 2
12 | Pacuer Ha MPOYHOCTH NP KPYUCHHUHU C H3THOOM. 2
13 | Pacyer Ha MPOYHOCTH B CiTydae OOMIETO COMPOTHUBICHHUS 2
14 | Pacyer c:kaTtoro CTep)KHs Ha YCTOMYHBOCTh 2
15 | Pacyet Ha mMpOYHOCTH MPH yaape 2
Hroro 36
4.5. Buabl u cojiep:kaHue CaMOCTOSATeILHOM padoThl 00yYarOMXCst
4.5.1. Buasl caMoCTOSATENHHOM pabOThl 00YYarOIIHXCS
Bunel camocTositensHONW paboThI 00yJarOmIMXCs KOIMYecTBO Y4COB
[ToaroToBka K MpakTUYECKUM 3aHSATUSM 9
[ToarotroBka Kk 1a6OpPaTOPHBIM 3aHATHUSAM U K 3aIIUTE 9
J1a00paTOPHBIX pabOT
CaMoCTOATEIbHOE U3YUEHUE OTJCIBbHBIX TEM H BOIIPOCOB 8
JloMalHee 3a1aHKHE 28
Hroro 54
4.5.2. Conep:xaHue caMOCTOSATENILHON PabOThl 00yUarOIUXCs
Ne Kon-Bo
n HaumeHoBaHue TeM WM BOIIPOCOB 4ACOB
1. | Homamnee 3ananue «IlocTpoeHue smop BHYTPEHHUX CUIIOBBIX (DaKTOPOB MPH 10
MPOCTHIX BUAAX JIe(OPMHUPOBAHMSDY
2. | HomamHee 3a1anue «PacyeTsl Ha MPOYHOCTh U JKECTKOCTh MPH MPOCTHIX BUIAX 10
ne(OPMUPOBAHUS
3. | Homamnee 3a1anue «PacueTsl Ha IPOYHOCTh MPU CIOKHOM COMPOTHBICHUH» 8
4. | IloaroroBka K MPaKTHYECKUM 3AHITUIM 9




5. | IlogroroBka k 1a00paTOPHBIM 3aHATHAM U K 3aIUTE JIAOOPATOPHBIX padboT 9
[TocTpoeHue 3M0p BHYTPEHHUX CHJIOBBIX (DAKTOPOB MPH MPOCTHIX BUAAX

6. | nepopmupoBanus. PacyeTsl Ha MPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUIAX 8
nedopmupoBanusi. PacyeTsl Ha MPOYHOCTH MPH CIOKHOM CONPOTHBICHUH
Hroro o4

5. Y4eOHO-MeTOANYeCKOe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

Y4eOHO-MeToaMuecKrue pa3padoTku uMerorcs B Haywnoii 6mbmmoreke ®I'bOY BO HOxHO-
VYpansckuii 'AY:

1. Hexmonoa T.H. Metoauueckue ykazaHus IO BBINOJIHEHHWIO BHEAYAUTOPHON palbOTHI IO
mucrurnHe «COnmpoTUBIICHHE MaTepUaloBy [ DnekTpoHHbIN pecypc]: Yensouuck: FOxHo-Y pansckuit
I'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarmn H.K. , HlarpykoB B.U. ComnpoTrBiieHHe MaTepraioB. DIMIOPHl BHYTPEHHUX CHIIOBBIX
(hakTopoB [DIEKTPOHHBIN PeCypc]: METOM. yKa3aHHs K ceMecTpoBoMy 3amaHuto. YensOunck: KOxHO-
VYpanbckuii 'AY, 2015. 28 ¢. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarua H.K. , HlatpykoB B.W. ComnpoTuBieHre MaTepHajoB [DIEKTPOHHBIA pecypc] :
METOJl. yKa3aHHS K ceMmecTpoBomy 3amanuto. Yemsoumnck: IOxuo-Ypansckuii ['AY. Y. 2.
l'eomerpuyeckne  XapakTepucTHKH  IIockux  cedeHuit. 2015. 10 c¢. Pexwum  mocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. UrnateeB A.I'. KoHTposbHBIE 3amaHusi I pacueTHO-Tpaduueckux padoT 1o
CONIPOTUBIICHUIO MaTepuajioB [DneKTpoHHBIM pecype] : yueb. mocobme. Yemssomnack: HOxHO-
VYpanbckuii ['AY, 2016. 40 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

5. UrnateeB A.I'. TTocoOue k peleHnto 3a1a4 Mo CONMPOTUBICHUIO MaTePUAIOB [ DIEKTPOHHBIN
pecype] : yaeb.-meron. mocooue. Yensonnck: KOxuo-Ypanbckuit AV, 2016 . 118 c. Pexxum nocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

6. ®oH/ OLIEHOYHBIX CPEACTB /sl NPOBeIeHNs POMEeKYTOYHOM
arTecTalMu 00yYAKOIIMXCS

JIsl yCTaHOBJICHHSI COOTBETCTBUS YPOBHS IMOATOTOBKH oOydaromuxcsi TpedoBanusm DPI'OC
BO pazpabotan ¢GoHI OLIEHOUHBIX CPEICTB I TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOBEICHUS
MIPOMEXYTOUYHOM arTecTaluu oOy4aromuxcs 1Mo JguciuruinHe. ©OOHI  OLEHOYHBIX CPEJICTB
npeacrasieH B [Ipumosxkernu Ne 1.

7. OcHOBHAS ¥ 1ONOJTHUTEIbHAS y4eOHAasl JUTEPATypa, Heo0XoAuMas
JJIsl OCBOEHMSI THCIUNIHHBI
OcHoBHasi W JONONHUTENbHAs YydeOHas IuTeparypa umeercs B HaydyHoiiOubnuoTteke u
ANIEKTPOHHOU MH(popMannoHHO-00pa3oBatensHoii cpene GI'BOY BO I0xno-Ypansckuii ['AY.

OcHoBHas 1uTEpaTypa

1. XKunkun B. A. CompoTuBieHHe MaTepHaloB [DIEKTPOHHBIN pecypc]: yueb. mocobue.
Yensounck: YT'AA, 2011. 524 ¢. Pexxum gocryma: http://192.168.0.1:8080/localdocs/sopromat/50.pdf.

2. CompoTuBieHHE MaTepuaioB [DneKTpoHHBIH pecype]: yue6. mocodue / T1.A. Tlasnos, JLK.
[Mapmun, B.E. Mensuukos, B.A. IllepctHeB; nox pea. b.E. Menbsaukosa. CII0.: Jlans, 2007. 560 c.
Pexxum moctyma: http://e.lanbook.com/books/element.php?pll_id=86018.

3. Cmarun H.K. CompotuBnenue marepuaynoB [DIEeKTpOHHBIA pecypc|: ydeOHOe mocobue.
Yensounck: UI'AY, 2008. 76 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

JlonoJiHuTeIbHAA JINTEpaTypa

1. Tloackpeoxko M.JI. CompotuBienue wmarepuanoB. I[IpakTHKyM IO pemeHuro 3aaay
[OnexkTtpoHHbII pecypc]. MuHck: Bpmimas mkona, 2009. 688 c¢. Pexum pocryna:
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http://biblioclub.ru/index.php?page=book&id=143572.

2. Kynpsisues C.I'., CepmioxoB B.H. Comportusnenue matepuanoB. MHTepHET-TeCTHpOBaHHE
0a30BBIX 3HAHUU [ DIEKTPOHHBIN pecypc]: yaebHoe mocodue. M.: Jlanb, 2013. 176 c¢. Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.

Ilepuoanyeckue U3JaHUA:

«[Ipobnemsr mpounocTm», «lIpukiagHas maremMaTHka ¥ MeXaHHKa», «MexXaHWKa TBEpAOro
tena», «Mmxenep. Hayka, NpOMBILIIIEHHOCTb, MEXIYHAPOJHOE COTPYAHUUYECTBO», «CIpaBOUYHUK.
WHKeHepHBIN )KypHAID).

8. Pecypchbl nH(popMannoHHO-TeIeKOMMYHUKAIIMOHHOM ceTH « AHTepHETY,
Heo0X0oAMMBbIe IJIf OCBOECHHSI JUCITUNJIMHBI

1. Enunoe OKHO IOCTyma K Y4eOHO-METOMYeCKUM pazpadoTkaM https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. VuuBepcuretckas oudanorexka ONLINE http://biblioclub.ru

9. MeroauvecKkue yKa3aHus 1JIs 00y4al0UUXCs M0 0CBOEHUIO JUCHMILIIHMHbBI

VYueOHO-MeToAMUecKue pa3paboTku uMeroTcss B HaydHoit OuOnmoTexke H  3IEKTPOHHOMN
nHpopmannoHHo-o0pazoBatenbHoil cpene PI'BOY BO I0xuo-Ypansckuit 'AY:

1. Cmarun H.K. , [llatpykos B.M. ConpoTuBnenne MmarepranoB. DMOPbl BHYTPEHHUX CHIIOBBIX
(akTOpoB [DNEKTPOHHBIN pecypc|: METo. yKa3zaHus K ceMecTpoBoMy 3aaaHuio. Yensouuck: KOxHo-
VYpanbckuii 'AY, 2015. 28 ¢. Pexxum pocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarnn H.K. , larpykoB B.MU. ComportuBneHue MarepuasioB [DIEKTPOHHBIN pecypc] :
METOJl. yKa3aHHS K ceMecTpoBoMy 3amaHuto. YemsOouHck: IHOxHo-Ypamsckumii ['AY. Y. 2.
['eomeTpuueckne  xapakrepucTuku Tiockux  cedenmit. 2015, 10 c¢. Pexum  gocryna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. WrnateeB A.I'. KoHTponbHblE 3amaHus Juisi pacueTHO-rpaduyeckux paboT 1o
CONPOTHUBIICHUIO MaTepuajioB [DneKTpoHHBIM pecype] : ydeb. mocobme. Yemsounck: HOxHO-
VYpanbckuii 'AY, 2016. 40 c. Pexxum nocryma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locoOue K pemeHnro 3a/1a4 1o COMPOTUBICHUIO MAaTEPUAJIOB [ DJIEKTPOHHBIN
pecypce] : yaeb.-meron. mocodue. Yensounck: KOxuo-Ypanbckuit 'AY, 2016 . 118 c. Pexxum nocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. XKunkun B.A. [loctpoeHue smiop BHYTPEHHUX CHUIIOBBIX (DaKTOpPOB B Oalkax M paMax B
nporpaMMHubiX mpoaykrax SCAD u MathCAD [DnexTpoHHBINH pecypc]| : METOAMYECKHUE YKa3aHUS.
Yensounck: b.u., 2006. 49 c. Pexum mocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. OrmpeneneHne reoMeTpUYECKUX XapaKTEPUCTHK MMOMEPEYHBIX CEUEHUI
OopycbeB B mporpammubix npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexTpoHHbIN
pecypc] : Meroguueckue ykasaHus. YemsOunck: UIAY, 2007. 69 c. Pexum pocryma:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacdyer Ha mMpOYHOCTh W MPOBEPKA YKECTKOCTH CTATHUYECKU OMpPEIeTMMBIX
6anok B mporpamMubix mnpoaykrax SCAD, MSC.Patran-Nastran-2005 [DnextponHslii pecypc]:
METOJUYECKUE yYKa3aHusl. YenstO0MHCK: UraAy, 2007. 76 C. Pexum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkun B.A. Onpenenenue mnepeMenieHU B YOPYTHX CHUCTEMaxX B MPOTPAMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnexTpoHHbIH pecypc] : MeToandecKue
YKa3aHusl. YensOuHck: 4rAy, 2008. 66 c. Pexxum JOCTYyIIa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.
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10. MudopMaluoHnLIe TEXHOJIOIHH, HEMO0Ab3YeMEle IIPH ocylliecTBACHHH 06pa3oBaTeaLHOro
npouecca No ANCHMILIHNE, BKIIOUAA NepedeHb NPOrpaMMHOro obecneyeHus u
HHGOPMANHOHHBIX COPABOYHBIX CHCTEM

B Hayunoii 6uinoteke ¢ TepMHHATBHBIX CTAHLHE IPEAOCTaBASETCA HOCTYN K 6a3aM JaHHEBIX:

- Texakcnept (uH$popmanroHHO-cnpasouHad cuctema 'OCTos);

- «Cenpxo3TexHHKa» (aBTOMATH3HPOBaHHas CIIpaBoYHAA CHCTEMA).

IMporpammuoe ofecneuenue: Structure CAD, «ConporHBneHHe MaTepuanoB. Bupryasbible

naGoparopHsie pabOTEL.

11. MaTepuaanHo-TexHirIeckas 6a3a, Heodxoaumag A5 0CymecTBICHHS

OGPRSOBRTBJIBHOTO npouecca No JHCIHILIHHE

Ilepeuens yuedubIx JaGopaTopuii, ayAuTopHii, KOMNLIOTEPHBIX KJIACCOB
1. YueOHaa aymuTopus A NPOBEASHHUA 3AHATHH JEKIHOHHOIO M CEMHHApCKOro THIIOB,
rpYNNOBLIX H HHAUBHAYANBHEIX KOHCYJIBTAUMH, TEKYIIEr0 KOHTPOJIA M MPOMEXKYTOUHOH aTTeCTalHH

Ne 501.

2. JJabopatopus 002, ocHallleHHas 0GopyA0oBaHHEM A IpoBesieHHs NTabopaTopHEIX paboT,
3. CneuuanusnpoBanssle ayauropun 023, 024 ans npoBeleHns NPaKTHYECKHX 3aHATHH.

4. KoMmsioTepHsli K1ace ¢ MyJIbTHMEAHHHBIM KOMIIIEKCOM aya. 423,

5. [omemenus ana caMmocToATeNbHO# pabotel aya. Ne 303.

Ilepeuens ocHoBHOro y4eGHo-nabopatoproro obopyaosanus

1. MalHHE! Jyis HCTIBITRHUH Ha pacTsiKeHHE.,

2. YuupepcanbHble JaBopaTopHbIe CTEHbL
3. YcranoBka ans naboparopHsIX paboT.

4. TenzoMeTpHUeCKHE NPHOOPEL

5. KoMnIeKTsI I1aKaToB MO OCHOBHBIM pasacnaM COMpOTHBACHHA MATCPHATIOB.

6. IlepcoHaTbHBIE KOMIIBIOTEPEL.
7. MyneTUMEIHITHBIH KOMILIEKS.

12. HunosannonHbie Gopmbl 06pa3oBaTeNbRbIX TEXHOJIOrHI

Bun 3auaTHa
Jle
®opmel paboTe! iH 13 I3
KomneioTepusie cuMynauuu, paborta B ) a "
MaJIbIX Tpymnax
AHAIN3 KOHKPETHBIX CHTYalui + - +
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IIPH/IOKEHHUE Ne 1

®OH/J OHEHOYHbBIX CPEICTB

JUISI TEKYILIETO KOHTPOJISL YCIIEBAEMOCTH M MPOBEJEHUS MPOMEKYTOUYHON aTTECTAlUN
oOyuarontuxcd no aucuuiuinae b1.b.11 ConporuBiieHue MaTepuajioB

Hamnpasnenue noarorosku 23.03.02 HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE KOMILJIEKCHI
[Tpoduns CeibckoX03s1iicTBEHHbIE MAIIMHBI U 000PYy/10BaHHUE
YpoBeHb BhICIIEr0 00pa3oBaHus — DaKajJaBpHuaT (aKaaeMHuYecKuii)
Kpanudukanus - 6akajiaBp

®dopma 00ydeHUs - OUHAas

YenaOuHCK
2016
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1. Komnerenumu ¢ ykazanueM 3Tana ux ¢popMmupoBanus B npouecce ocsoenusi OIIOIT

KomrmiereHuu mo ganHO# quciurumHe GopMUPYIOTCs Ha 6a30BOM JTarie.

Kontponupyemsie KoHnTtponupyemble pe3ynbTaTbl 00y4eHMsI 10 AUCLUILIIMHE
pe3yIbTaThI
oceoerma OTIOII 3HaHUS YMEHUS HaBBIKH
(KOMIEeTeHLNN)

OIIK-4 OO0yuaromuiics 10KEeH OOGyuarommiics OOyuarommuiics
CIOCOOHOCTh 3HATh: METO/IOJIOTHIO JOJDKEH YMETh: JOJDKEH BIIAJICTh!
WCTIOJIH30BATh Kypca «ConpoTHBIICHHE BBITIOJTHATh HaBBIKAMHA

3aKOHBI U METOJIBI | MaTepHajioB», OCHOBHBIC CTaHJAPTHBIC BUIBI MPaKTUYECKOTO
MaTeMaTHKH, pacueTHble (pOpPMYITBI, IIPOYHOCTHBIX UCTIOJIb30BAHUS
€CTEeCTBEHHBIX, QITOPUTMBI PAaCYETOB pacyeToB, OLIEHUBATh METOJIOB pacyera
T'YMaHHUTAPHBIX U | AJIEMEHTOB KOHCTPYKIIUH MOJTy9EeHHBIC KOHCTPYKIIMI Ha
HKOHOMHYECKUX Ha MPOYHOCTH, KOTOPHIE PE3yABTATHI C TOYKH MIPOYHOCTH TIPU
HAayK MIPU PEIICHUN WCTIONB3YIOTCS JITISt 3peHHS UX pemeHuH
npo(heCCHOHANBHBIX | PEIIeHHs] HHKCHEPHBIX IPaBIOTIOI00MS, WH)KCHEPHBIX 3a/1a4 -
3a/a4 3anad - (b.1.5.11-3.1) SKOHOMHYHOCTH U (b.1.5.11-H.1)
HaJIC)KHOCTH TIPH
peIIeHNH WHKXEHEPHBIX
3amad - (b.1.6.11-VY.1)

2. Iloka3aTeiu, KpUTEPHH M IIKAJIA OLeHUBAHNUS C(POPMHUPOBAHHOCTH KOMIETEHIU I

[Toxa3zaTenu Kputepun u mkana orieHUBaHUs pe3yIbTaTOB OOYYEHUS 110 AUCIHUILTIHE
ouecHUBaHUA | HepgocTaTo4yHbIi JlocTtatouHbIit Cpennuii ypoBeHb | BbICOKMIT ypOBEHB
(3YH) YPOBEHB YPOBEHb
b.1.5.11-3.1 | OGyuaromuiicst HE OO0yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiicst ¢
3HaeT ci1abo 3HaeT HE3HAYUTEIIbHBIMU TpeOyeMoii
METOIOJIOTHIO METOIOJIOTHIO OIMOKaMHU U CTETICHBIO TIOJTHOTHI
Kypca Kypca OTJICIbHBIMU Y TOYHOCTH 3HAET
«Conpotuiieane | «ComnpoTuBicHHE npo0OeamMu 3HaeT METOI0JIOTHIO
MaTepHAIIOBY, MaTepHaoBy, METOIOJIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «ComnpoTHBIeHHE
pacueTHbIe pacueTHbIe «ComnpoTHBICHHE MaTepuasoBy,
bopmyisbl, bopmyIIbI, MaTepHaIOBy, OCHOBHbIC
AJITOPUTMBI QJITOPUTMBI OCHOBHBIC pacyeTHbIC
pacyeTroB pacyeToB pacyeTHbIC bopMmyIIbI,
JJIEMEHTOB JJIEMEHTOB bopmyIbI, AIITOPUTMBI
KOHCTPYKIIMH Ha KOHCTPYKITUI Ha ANTOPUTMBI pacueToB
HIPOYHOCTH, HPOYHOCTH, pacyeToB HIIEMEHTOB
KOTOpbIE KOTOpbIE HIIEMEHTOB KOHCTPYKIUI Ha
UCTOJIb3YIOTCS UCTIOJIb3YIOTCS JUIS KOHCTPYKIUI Ha MPOYHOCTb,
JUIS pEIICHUS peLIeHHs HIPOYHOCTH, KOTOpBbIE
WHXEHEPHBIX WH)XCHEPHBIX 3a71a4 KOTOpBIE UCTIOJIb3YIOTCS JUIS
3a1a4 UCTIOJIb3YIOTCS JUIS pereHus
peLeHus WHXEHEPHBIX 33724
WH)XCHEPHBIX 3a]1a4
b.1.b.11-¥.1 | OOyuatomuiics He Obyuarommiics OO6yuaromumiics ¢ OOyuatomuiics
YMEET BBIOJHSTh ciabo ymeer HE3HAYNTEIbHBIMH | YMEET BBINOJIHSTH
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CTaHJapTHbBIE
BH/IBI
MIPOYHOCTHBIX
pacyeTos,
OIICHUBATh
MOJTy4CHHBIC
pE3yJIbTaThI C
TOYKHU 3PCHUS UX
MIPaBIOIIO 00,
SKOHOMHUYHOCTHU H
HAJIC)KHOCTH MPH

BBITIOJTHSTH
CTaH/IapPTHHIE BUIBI
MIPOYHOCTHBIX
pacueTos,
OIICHUBATH
MOJTy4CHHBIC
PE3YIbTaThI C TOUKH
3peHus uX
paBaomo100us,
9KOHOMHYHOCTH U
HAJICKHOCTH IIPU

3aTpyTHEHUSIMU
YMEET BBITIOJHSATh
CTaH/IapPTHHIC BUIBI
MIPOYHOCTHBIX
pacyeros,
OIICHUBATH
MOJTydeHHBIC
PE3YIIBTATHI C TOUKH
3peHUs UX
paBaomo100us,
YKOHOMHYHOCTHU U

CTaH/IapPTHBIC BUIBI
MIPOYHOCTHBIX
pacyeros,
OIICHUBATH
MOJTy4eHHBIC
pe3yabTaThI C TOYKU
3peHUs UX
paBaomo100us,
YKOHOMHYHOCTHU U
HAJCKHOCTH IIPU
pelIeHnn

peIIIeHI/II/I peHIeHI/II/I HaOCKHOCTHU HpI/I I/IH)KeHepHI)IX 3a1a4
I/IH)KGHCPHI)IX I/IH)KeHepHI)IX 3a1a4 peHIeHI/II/I
3a1a4 I/IH)KeHepHI)IX 3a1a4

b.1.5.11-H.1 | OGy4aromuiics He OOGyuaromuiics OOGyuatomuiics ¢ OO6yuaromuiics

BJAJCET ci1a0o BiaJceT HEOOJILIITUMU CBOOOJHO BIIaJiceT
HaBbIKaAMHU HaBbIKAMHA Sany,I[HeHI/IHMI/I HaBbIKaAMU
HpaKTI/I'-IeCKOl"O HpaKTI/I‘-IeCKOFO BJIAACCT HABBIKAMU HpaKTI/I‘IeCKOFO
HUCIIOJIb30BaAHUSA HNCIIOJIb30BaHUA HpaKTquCKOFO HUCITIOJIB30BaAHUS
METOJIOB pacueTa METOJIOB pacueTa HCIIOJIE30BAHUS METOJIOB pacyeTa

KOHCTPYKIMI Ha
IIPOYHOCTH IIPU
penieHun
VMHXEHEPHBIX
3a/1a4

KOHCTPYKIMI Ha
MIPOYHOCTH ITPU
peuieHun
WH)KCHEPHBIX 3a7a4

METOJIOB pacyeTa
KOHCTPYKIIMH Ha
IIPOYHOCTH IIPH
pelIeHnn
WH)XCHEPHBIX 3a7a4

KOHCTPYKIIMH Ha
IIPOYHOCTH IIPH
pelieHnn
WH)XXCHEPHBIX 3a7a4

3. TunoBble KOHTPOJIbHBbIE 3aJaHUS U (WIH) MHbIE MATEPHAJIbl, He00X0AMMbIe 1JIs1 OLEHKH
3HAHUI, YMEHHH 1 HABBIKOB M (WJIN) ONBITA IeATEIbHOCTH, XapPAKTEePU3YIOIIUX I TAIbI
¢dopmupoBanus komnereHuunii B npouecce ocsoenuss OINOIT

Turosslie KOHTPOJIBHBIC 3aJaHUd U MaTCpUaIbl, HCO6XOI[I/IMI>IC JJIs1 OICHKHU 3HaHPII>i, YMGHI/Iﬁ u

HABBIKOB, XapaKTepu3yrolux 0a30BbIil 3Tan (HopMHpOBaHUS KOMIIETEHLUH B IPOLIECCE OCBOCHUS
OIIOII, conepxarcst B yaeOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HIKE.

1. Cmarun H.K. , llatpykoB B.U. ConpoTrBiaeHne MaTepraIoB. DMOPbl BHYTPEHHUX CUJIOBBIX
(hakTOpoB [DIEKTPOHHBIA peCypc]: METOM. yKa3aHHs K ceMecTpoBoMy 3amaHuto. Yensounck: KOxHO-
Vpansckuii AV, 2015. 28 ¢. Pexum pocryna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , [larpykoB B.U. ComportuBnenue MarepuanoB [DJIEKTpPOHHBIN pecypce| :
METOJ. yKa3aHUs K ceMecTpoBoMmy 3amaHuto. Yensounck: FOxHo-Ypansckuii ['AY. Y. 2.
l'eomerpuueckue  xapakrtepucTuku miaockux cedenuwit. 2015, 10 c. Pexwum gocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTposbHbIE 3ajaHus A pacyeTHO-Tpaduyeckux paboT 1o
CONPOTHUBIIEHUIO MaTepuanoB [DieKTpoHHbI pecypc] : ydeO. mocobue. YensOunck: FOxHO-
VYpansckuii AV, 2016. 40 ¢. Pexxum noctyna: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. TTocoOue k pemnieHunto 3aa4 mo COMPOTUBICHUIO MaTepranoB [ DNEeKTPOHHBII
pecypc] : yue6.-meron. nocodue. YensOunck: KOxuo-Ypansckuit AY, 2016 . 118 c. Pexxum nocrtyma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Xunkun B.A. IloctpoeHue smop BHYTPEHHUX CHIIOBBIX (DaKTOpPOB B Oalkax M paMax B
nporpammubiX npoayktax SCAD u MathCAD [DOnexTpoHHBIH pecypc] : METOJUUYECKHE YKa3aHUS.
Yensounck: b.u., 2006. 49 c. Pexum nocryna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. OmpeneneHue TreoOMETPHUYECKUX XapaKTEPUCTHK MOMEPEYHBIX CEUSHUI
OpycbeB B mporpammubIx npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexTpoHHbIH
pecypc] Metonudeckre ykazanus. UYemsounck: UTAY, 2007. 69 c. Pexum gocryna:
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http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacduer Ha mpoYHOCTb M IPOBEPKA JKECTKOCTH CTaTHMUECKU OIPENEIMMBbIX
6anok B mporpamMubix mnpoaykrax SCAD, MSC.Patran-Nastran-2005 [Dnextponssliii pecypcl:
MeToauueckue  ykazanus.  Yemsabmnck:  UTAY, 2007. 76 c. Pexum  pmocryna:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkua B.A. OnpeneneHue mepeMelIeHU B YOPYTHX CHCTEMax B IPOTPAMMHBIX
nponykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnekTpoHHBII pecypc] : METOauYecKue
yKa3aHusl. YensOuHck: Uray, 2008. 66 c. Pexum J0CTyTa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeTonnueckne MaTepHaJibl, ONpee/siloliue Npouexypbl OlleHUBAHUA 3HAHMIA,
YMEHHUIi, HABBIKOB M (MJIH) ONbITA AEATEJNbHOCTH, XapaKTepu3yomux dran(sl) popMupoBanus
KOMITeTeHI M

B nanHOM paznene MeTOAMYECKHE MaTepualbl, ONPENCISAIOIIHNE MPOLELYpPbl OLECHUBAHUS
3HAaHWW, yYMEHUH, HABBIKOB, XapaKTepU3YyIOLIUMX O0a30BbIi 3Tanm (OpPMUPOBAHUS KOMIETEHLUUN IO
mucuumiinHe  «ConpoTHBIIEHHE MaTepHalioB», TPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY U3
HCIIOJB3YEMBIX BHUJOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH W IPOMEXKYTOYHOW aTTECTallMHU
00yJaronuxcs.

4.1. OueHo4HbIe CpeaCcTBA /ISl IPOBEACHHUS TEKYIIero KOHTPOJIsl YCIIeBAaeMOCTH
4.1.1. YcTHBIN OTBET HA NIPAKTUYECKOM 3aHATHH

VYCTHBI OTBET Ha TMPAKTHYECKOM 3aHSTHH WCIIOJNB3YEeTCS JUISI OIICHKH KayeCcTBAa OCBOCHUS
0o0ydJarommMcss OCHOBHOW TIpoeccHoHambHON 00pa30BaTENbHOM MPOrPaMMbl TIO0  OTHAEIBHBIM
BOTPOCaM W TeMaM JUCIHHIUIMHBL. TeMbl W TUIaHBI 3aHATHH (CM. MeTOApa3pabOTKH...) 3apaHee
coobmarorcst  oOy4aromuMmcsi.  OTBET  OIEHHMBACTCS  ONEHKOW  «OTIUYHO»,  «XOPOIIOY,
«YIIOBJICTBOPUTEILHOY» UITH «HEYIOBJICTBOPUTEIIHHOY.

Kpurepuu onieHku otBeta (Tali.) ITOBOIATCS JO CBEICHHs OOy4aroIMXCs B HAadayle 3aHSTHA.
OreHKa 00BABISIETCS 00YYAIONIEMYCsl HEMTOCPEICTBEHHO MOCIIe YCTHOTO OTBETA.

Hlkana Kpurepun ouenuBanus

- 00yJaroLuiics MOJIHO yCBOWII y4eOHBIN Marepua;

- TpOSBISET HABBIKM  aHaIW3a, OO0OOIIEHUs, KPUTUYECKOTO
OCMBICIIEHMsI ¥ BOCHPUATHA HMH(OpMAlMM, HaBBIKM ONHCAHUS
OCHOBHBIX (PM3NYECKUX 3aKOHOB, SIBICHUH U MPOLIECCOB;

- Marepual M3JIOKEH TIpPaMOTHO, B OIPENEICHHON JIOTHYeCKOH
HOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTUS;

- II0Ka3aHO YMEHUE WUIIOCTPUPOBATh TEOPETHUYECKUE I0JIOKEHHUS
KOHKPETHBIMH IIPUMEPaMU, IPUMEHATh UX B HOBOM CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELLaTh 3a1a4H;

- MOTryT OBITh JOMYIIEHbl OJHA—IBE HETOYHOCTH IPH OCBELICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

Ouenka 5
(oTIIMYHO)

OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUAM Ha OLICHKY «5», HO IpU
Onenka 4 3TOM MMEET MECTO OJIUH U3 HEIOCTATKOB:

(xopo10) - B YCBOEHUH y4eOHOTO MaTepualia JOMYLIEeHbI HeOOoNblINe MpoOensl,
HE MCKa3MBILUE COJIEpKAHNE OTBETA,

- B pellICHUHM 3a]a4 JOMYIIeHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HCTIOJIHO HJIM HCIIOCJICAOBATCIBHO PACKPBITO COACP)KAHUC MATCpHUalIa,
HO IIOKa3aHO O6H_ICC INOHUMAHHEC BOIIpOoCa U MPOACMOHCTPHUPOBAHBI
YMCHUA, 1OCTATOYHBLIC JJI JaIbHEHIIIETO YCBOCHUA MaTCpuralia,

Ouenka 3
(YIOBIIETBOPUTEIHHO)
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- HUMCIUCH 3aTrpyaHCHHA WKW OOIYHICHBI OIIMOKU B ONpCACIICHUN
HOHSITI/IfI, HCIIOJIb30BAHUH TCPMHHOJIOTHUH, OIMCAHUHN (bI/ISI/I‘IeCKI/IX
3aKOHOB, SIBIICHUM U nmponeccCoB, pCICHNUU 3a1a4, UCITPABJIICHHBIC ITOCJIC
HCCKOJIbKUX HABOJAIINX BOIIPOCOB;

- HCIIOJIHOC 3HAaHHUC TCOPCTUUYCCKOIO Marcpualia, 06y‘IaIOL[IHI>'IC5I HC
MOXCT IMIPUMCHUTDb TCOPHIO B HOBOU CUTyallH.

- HE PacKpbITO OCHOBHOE COJIepKaHUE yIeOHOTO MaTepuaa,

- oOHapy)Xe€HO HE3HAaHUE WIM HENOHMMaHuEe OoJblliel UM Hauboiee
Ba)KHOM YacTH y4eOHOTO MaTepuana;

- JOIYHICHBI OIIMOKH B ONpCACIICHUU HOHﬂTHﬁ, IIpru HCIIOJIB30BaAHUHN
TCPMUHOJIOTUH, B OIIKMCAHHUU (1)H3qucxnx 3aKOHOB, SBJICHUM U
MPOIIECCOB, pEIIEHWM 33/a4, KOTOpbIe HE MHCIPABIEHBI II0CTe
HCCKOJIBKUX HABOJAIMX BOIIPOCOB.

Onenka 2
(HEYIOBIETBOPUTENBHO)

4.1.2. Otuer no 1abopatopHOt paboTe

OtyeTt no mabopaTopHOU pabOTEe UCIIOIB3YETCS TSl OIEHKH Ka4eCTBA OCBOCHHS O0YJarOIIMMCS
OCHOBHOM TIPOQeCCHOHATIEHON 00pa30BaTEILHON MPOrpaMMBbl MO0 OTACIBHBIM TeMaM JUCIUTUIAHBI.
Conepxanrie U (hopMa oTYeTa 10 JA0OPATOPHBIM PabOTaM MPUBOIUTCS B METOJMUYSCKUX YKA3aHUAX K
naboparopasiM padotam (m. 3 POC). CoxpepkaHue oTuyeTa M KPUTEPUH OICHKA oTyeTa (Taldr.)
JOBOJISITCS IO CBEICHMsI 0OyJaromuxcsl B Havaje 3aHsATHH. OTYEeT OIEHUBACTCS OICHKOM «3a4TEHOY,
«He 3auTeHOo». OICHKAa «3a4TEHO» CTABUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET
KPUTEPHUSM,  yCTAHOBJICHHBIM I TOJOXHTEIBHBIX  OINECHOK  («OTIUYHO»,  «XOPOIIOY,
«yZIOBIETBOPUTENbHOY»). OleHka oOBABIsSETCS OOy4aroleMycsi HEMOCPEICTBEHHO IIOcie CAayu
oTueTa.

Hlkana Kpurepun oueHuBanus

- U3JI0KEHHEe MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMHUHOJIOTHEH;

- YMEHHE BbICKa3bIBaTh 1 0OOCHOBATH CBOM CYXJICHHUS MPH OTBETE HA

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBJICHUS U MPOIIECCHI;

- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUI;
- CHOCOOHOCTh pelllaTh WHXKEHEepHbIe 3a7auu (IOMyCcKaeTCsl HaIUYue
MaJIO3HAYUTENIbHBIX OIIMOOK WJIM HEJOCTATOYHO IOJIHOE PACKPBITHE
COJIep’)KaHHWe BOMpPOCAa WU TMOTPEHIHOCTh  HEMPUHIUIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHGHKa «3adYTCHO»

- OTCYTCTBHUE HEOOXOJMMBIX TEOPETUYECKHX 3HAHHI; JIOMYIICHBI
OUIMOKY B OINPEJCIICHUU TOHSATUH M ONMUCAHUM (U3MYECKHX 3aKOHOB,
SIBJICHUI M IPOLIECCOB, UCKAXXEH WX CMBICI, HE pEIIeHBI 33/1a4u, He
IPaBUIILHO OIICHUBAIOTCS PE3yIbTaThl H3MEPEHUIl;

- HE3HaHUE OCHOBHOT'O MaTepHaia yueOHOMH MporpaMMel, JOMYCKAIOTCS
rpyOble OIMOKH B U3JI0KEHUU.

OI_IeHKa «HC 3a4TCHO»

4.1.3. TectupoBanue

TectupoBaHue HCHOAB3yeTCS JJIS OLEHKM KadecTBa OCBOEHHUS OOy4aroIMMCS OCHOBHOM
npodeccuoHaNbHOW  00pa3oBaTeNbHOM MHPOrpaMMBbl MO  OTJACNBHBIM TeMaM WIH  pasJieliaMm
TMCUUIUIAHBL. TecT mpeacTaBiseT co00i KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 33JJaHUMN, MO3BOJISIOIIUI
YIPOCTUTHh MHPOLENypy HM3MEpeHHMs 3HaHWM M yMeHHil oOydaromuxcs. OOyyarommuMmcs BBIIAIOTCS
TECTOBBIE 33/1aHUS ¢ (POPMYITUPOBKOI BOMPOCOB U MPEATIOKEHUEM BHIOpATh OJIUH MPAaBUIIBHBIN OTBET
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U3 HECKOJIbKUX BapHaHTOB OTBETOB. IlIo pesympTaraM Tecra 0oOydarolleMycs BBICTABIISETCS OLICHKA
«OTJIMYHO», «XOPOILLIO», «yI0BIETBOPUTEIBHO» WIH «HEYAOBIETBOPUTEIHHO.

Kpurepun ouenuBanust orBera (Tabi.) DOBOIATCA OO CBEAEHUS OOydarolMXcs A0 Hadaia
TECTUPOBaHUs. Pe3ynbTar TecTupoBaHUs OOBABISIETCS 00YYaIOIIEMYCsl HEIMOCPEACTBEHHO IIOCIE €ro
ClIaYH.

Mikaza (% npas ALY oTsEToD
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (X0opo1ro) 70-79
Onenka 3 (yIOBIETBOPUTEIHLHO) 50-69
Orenka 2 (HEyIOBIETBOPHUTEIIBHO) Mmenee 50

TecToBBIC 3a1aHUA

Tema 1: OcHOBHbBIE TOHSITHS, ONIPeIeJIeHUs], TONYIIEeHHsI U NPUHIHNbI

1.1. OCHOBHBIM 0OBEKTOM, U3y4aEMbIM B COIPOTUBIIEHUH MaTEPUAJIOB, SBISETCH ...

1.2. Teno He paspymiaercs MOJ BO3JEHCTBHEM BHEUIHUX CHJI, €CIIM €ro MaTepuan oOiagaeT
CBOWCTBOM. ..

1.3. Marepuan, y KOTOPOro MpHu Nepexoie OT OJHOW TOYKHU K IPYroi CBOMCTBA HE U3MEHSAIOTCA,
Ha3bIBaeTCH ...

1.4. Ctans — maTepuar ...

1.5. Marepuan crepHs (CM. PUCYHOK) — OJIHOHAIIPABJICHHBIA CTEKJIOIUIACTHK — SIBIISETCA

MaTepUaIOM.

1.6. Hanpsixenue — 3710 cuia, ...

1.7. dpeBecuna — marepuar ...

1.8. B HegedopMHupoBaHHOM TeJie PacCTOSIHME MEXay ToukamMu A u B paBHO S. B pesynbrare
u3MeHeHUs (popMbI U pa3MepoB Tesla Toukd A U B mepemecTriivch B MPOCTPAHCTBE B MOJIOKEHUS A’ U
B’. PaccrosiHue Mexay HUMH M3MEHWIOCh Ha BenmuuuHy AS. JluneiiHo#t nedopmanmeii B Touke A 1o
HarpaBiieHUIO AB Ha3bIBaeTCs BEIMYMHA ...

1.9. Ha pucynkax mokaszaHa oJHa U Ta ke OaJika, Harpy>keHHas cunamu F1 u F2 (puc. 1), cunoi
Fi (puc. 2), cumoit F2> (puc. 3). 0, 01, &2 — mporuObl KOHIEBBIX cedeHui. Mcxoas M3 mpuHIMIA
HE3aBUCHUMOCTH JCHCTBUA CUJI MOKHO 3aIHUCaTh ...

1.10. JIns Toro 4ToOBl MEpEeMEIICHHs] OTIENbHBIX TOYEK KOHCTPYKIIMH HE TMPEBBIIIATH
OTIpeJIeNIeHHBIX Harepe ] 3alaHHbIX BeJIMYMH, KOHCTPYKIIUS TOJKHA 00J1ajaTh CBOWCTBOM ...

1.11. IIporu6 ceuenus C paBeH cymMMe MNpOTHOOB, BBI3BAHHBIX CWiIOH F U Momentom M,
MIPUJIOKEHHBIX 110 OTAEIBHOCTH. JJaHHOE YTBEpKIEHUE 3aMMCAaHO Ha OCHOBAaHUU NPUHILIMIA ...

1.12. CoiicTBO MaTepuana cOXpaHsITh HEKOTOPYIO YacTh AedopMaliu Mocie CHATUS Harpy3Ku
Ha3bIBaeTcCH ...

1.13. Ha pucyHke moka3aHbl JIBa CTEP>KHS C OJMHAKOBOM IJIOIIAJbI0 MOMEPEYHOrO CEYEHUS,
paboTaroie Ha pacTsikeHue. HopmanbHble HampsHDKEHHUSI B CEUEHUAX 000MX CTEp)KHEH, JOCTAaTOYHO
YIAJIEHHBIX OT MECT MPUJIOKEHUS CUJI, PABHBI COTJIACHO ...

1.14. Marepuain, y KOTOpOTO MpHU NEPEXoe OT OJHON TOUKH K APYrOi CBOMCTBA, B 3aBUCUMOCTH
OT HANPAaBIICHUS, U3MEHSAIOTCS M0 OJJTHOMY M TOMY € 3aKOHY, SIBJISIETCH ...

1.15. O6beMHBIE CHITBI UMEIOT Pa3MEPHOCTb ...

Tema 2: Moaenu nNpoYHOCTHON HAICKHOCTH

2.1. Ha pucyHke moka3zaHa Oallka IIOCTOSIHHOTO TIOMEPEYHOTO CEUYEHHS IUIOIMIAIbI0 A,
HaxXoJIascs 1MoJ AeicTBUeM COOCTBEHHOTO Beca (Y — yAelbHBINM Bec Marepuana 0anku). Mojenbio
Harpy>KeHust Oalku SBISETCS ...
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2.2. IlepBbIM 3TaoM MpH pacyeTe KOHCTPYKLUU SBISETC ...

2.3. B xypce «ConpoTUBICHHE MaTepUATIOB» BCE MAaTEPHAIIbI, HE3aBUCUMO OT 0COOEHHOCTEH MX
MUKPOCTPYKTYpPBI, IPUHSATO pacCMaTpUBATh KaK ...

2.4. B conpoTHBIEHUN MAaTEPUAJIOB BCE TEJIa CUUTAOTCS ...

2.5. Mopenbro GpopMbl KyroJia IUpKa SBIISIETCS ...

2.6. Harpyska, MeJIeHHO pacTyIiasi BO BDEMEHHU, Ha3bIBACTCS Harpy3Koi.
2.7.B COIMMPOTUBJICHUU MAaTCPHUAJIOB OCHOBHBIM METOJ0M pacy€Ta Ha NPOYHOCTDb SABJIACTCA MCTO
pacuera 1o ...

2.8. Kononna 31aHust OTHOCHUTCS K KJ1accy ...

2.9. CrepxeHb U3rOTOBJIEH U3 IJIACTUYHOTO MaTepuasa ¢ OJUHAKOBBIMU IPEJEIaMU TEKYYECTH
Ha pacTsDKEeHUE M cxartue. 3HaueHus: M u oceBoro MoMeHTa conportusienus W 3anansl. @akrnyeckuid
K03((UILIMEHT 3amaca NPOYHOCTH PaBEH ...

2.10. Marepuan TOJTHOCTHIO 3arOJHSIET 00hEM Tela M MMEET OSCIyCTOTHYIO, Oe3ae(eKTHYIO
CTpYyKTYypy. JlaHHas TUIIOTE3a HAa3bIBACTCS TUTIOTE30M ...

2.11. Ha Ganke mokoutcst map Becom Q (cM. puCyHOK). MoJIeNibl0 Harpy»KeHus OaIKu SIBISETCS

2.12. IlpaBbIii kOHeI| Oanku (CM. PUCYHOK) HEOOXOIUMO 3aKpenuTh Tak, 4yToObl ceueHue C He
TepeMeENIanoch BJOJIb KOOPIWHATHBIX OCEH Z W Y, HO MOTJIO OBl IMOBOPAYMBATHCS B IJIOCKOCTH ZY.
Omopa, oTBeUaromas TaKuM TPeOOBAHUSIM, HA3bIBACTCS ...

2.13. Monenbto GopMBbI CTOJICITHHIIBI CTOJIA (CM. PUCYHOK) SIBJICTCA ...

Tema 3: BHyTpeHHMe CHJIBI M HANIPSIZKEHU I

3.1. TlonHoe HampspkeHHE B TO4YKe ceudeHus omnpexensercs kak |IN(AR/AA). TlpenenbHblit
Tepexo/1 M03BOJIMIA OCYIIECTBUTH TUIIOTE3A ...

3.2. Kpyramuit MomeHT M; (Myp) 1 usrudarorme MmomeHTol My 1 My JieaT B TIIOCKOCTSX ...

3.3. B ecTecTBEHHOM COCTOSIHUU (MPU OTCYTCTBUU BHELIHUX CHJI) MEXIY YacTULIaMU Marepuasa
JEUCTBYIOT CHJIbI B3aUMOJICUCTBUS, KOTOPHIEC ...

3.4. B mnpouecce HarpyxeHus Tejda BHEIIHHUMHU CHJIAMH MEXAY YacTULIAMU Marepuala
BO3HHUKAIOT JIONIOJIHUTENIbHBIE BHYTPEHHHUE CHJIbI, KOTOPBIE ...

3.5. JlonmoJsiHUTENbHBIE BHYTPEHHUE CHUJIBI, NEHCTBYIOIIME B CEYCHUHW TeJla, B OOIIEeM cCiydae
00pasyor ...

3.6. Ilpu KpydyeHHH KpYIJOTO CTEP’KHS JONOJHUTENIbHbIE BHYTPEHHHE CHJIbI, JEHCTBYIOLIUE B
MONIEPEYHOM CEUYEHHUH, 00Pa3yIoT ...

3.7. IlonHoE HanpsHKEHUE B TOUKE CEUEHHUS ONIPEEIsaeTCs Kak ...

3.8. Ecim M3BECTHO HOPMAJIbHOE U KacaTEIbHOE HANPSIKEHHUS B TOYKE CEUEHHUs, TO IOJIHOE
HanpspKeHHE B ATOM TOUKe omnpeaenseTcs no gopmyine p = ...

3.9. HucnoBoil Mepoli pacupeeneHusi BHyTPEHHUX CHJI IO CEYEHUIO SIBISETCH ...

3.10. UnTerpanbHas cBsi3b MEX1y U3THOAIONTMM MOMEHTOM My 1 HOpMaTbHBIMU HANIPSKEHUSIMU
umeet Bug My = ...

3.11. 3HaueHus NOJHOTO U KacaTeJIbHOTO HAPSHKEHUI B TOUKE CEYEHUsI COOTBETCTBEHHO PaBHbI
5 MlIlIa u 3 MIla. 3HaueHrne HOPMAJIBHOTO HAIIPSKEHUS B 3TOM K€ TOUKE CEUEHUS] PABHO MlTa.

3.12. WuterpanbHas CBsi3b MeXIy Kpyrsmum MomeHToM M, (M) W KacarelbHBIMH
HaIpsHKEHUSMH UMEET BUJ ...

3.13. Ilpu pacTsKEeHUM-C)KAaTUM NPSIMOTO CTEPKHS JIOMOJIHUTENIbHBIE BHYTPEHHUE CHIIBI,
JEUCTBYIONIUE B TIOTIEPEYHOM CEYEHUH, 00Pa3yIoT ...

3.14. Pa3MepHOCTb HAIPSDKEHUS ...

3.15. 3HaueHus NOJIHOTO U HOPMAJIBHOTO HANPSDKEHUN B TOUKE CEYEHHUsI COOTBETCTBEHHO PaBHbI
10 MIIa u 8 MIla. 3HaueHue KacaTeIbHOTO HANPSDKEHUS B 3TOH ke Touke ceueHus papHo _ Mlla.
Tema 4: [lepemeienue u negpopmanus

4.1. B mpouecce nedhopmanuu Touku A, B, C nedopmupyemoro Tena mnepeMeniaroTcs B
IJIOCKOCTH XOY, a mnpsMonuHeiHsle oTpe3ku AB u AC mnoBopauMBarOTCs IO YaCOBOW CTPENKE
COOTBETCTBEHHO Ha YIJbl 20l U o.. YTioBas fedopmaius B Touke A mexay HanpaBieHussmu AB u AC
KOTJIa JJIMHBI OTPE3KOB CTPEMSITCS K HYJIIO, PaBHA ...
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4.2. Eciii U3BECTHBI YIUIbI IOBOPOTA MAJIOTO NMPSMOJIMHENHOTO OTPE3Ka B TPEX KOOPAMHATHBIX
TJIOCKOCTSX (Pxy, Pyz, Pzx) TO TOJIHBINA YroJI TOBOPOTA OMpeAensieTcs mo Gopmyrne ¢ = ...

4.3. CoOBOKYNHOCTh JIMHEHHBIX M YIJIOBBIX JAe(opMmanuii 1Mo MHOXKECTBY HAaIpaBICHUH U
IJIOCKOCTEH, MPOXOAALIUX YEPE3 TOUKY, Ha3bIBAETCS COCTOSIHUEM B TOUKE.

4.4. B npouecce HarpyxeHusi pambl cuioid F touka K mepemeniaercs Bosib ocu X Ha 3 MM, a
BJI0JIb OcH Y Ha 2 MM (cM. pucyHok). [TonHoe nepemenienue Touku K paBHo MM.

4.5. B mpomnecce nmedopmammu Touku A, B, C ngedopmupyemoro Tena mnepeMeniaroTcs B
IJIOCKOCTH XOY, a mpsiMosuHelHble oTpe3k AB u AC nmoBopauuBaroTcs 110 YaCOBOM CTPEJNIKE Ha yroJl
o. YrioBas nedopmanus B Touke A Mexay HampaieHusmMu AB m AC, korma JUIMHBI OTPE3KOB
CTpEMSTCS K HYJIIO, PaBHA ...

4.6. PazmepHOCTh TUHEHHON AedopManuu — ...

4.7. Yrnosas nedopmarus — 37O ...

4.8. Touka K npunamiexxutr nehopMupyeMoMy Telly U TEpeMelIaeTcsi B MIOCKOCTH XOY (cM.
pucynok). IlomHoe mnepememienue Toukn 6 = 5 MMm. llepememienue BIojib ocu X U = 3 mMm.
[Tepemenienre BOOJIb OCH Y PABHO _ MM.

4.9. Touka K pedopmupyemoro Tena mepemeniaeTcs B MPOCTPAHCTBE. M3BECTHBI MOJHOE
nepeMenieHre O U TMepeMeIleHns BI0JIb KOOPAUHATHBIX ocel X, Y (U u V). Bennuuna nepemerneHus
BJI0J1b OcH Z (W) ompenenseTcs o Gpopmye ...

4.10. Touka K nedpopmupyemoro Tena nmepeMemniaercsi B miIockocTu X0Y. [lomHOE mepemenieHne
paBHO 5 MM. B HampaBieHun ocH Y TOUKa MepeMecTriiach Ha BeIMunHy 3 MM. [lepeMenienre Touku B
HaIpaBJICHUU OCU X PaBHO __ MM.

4.11. Ecnu u3BecTHBI NepeMeneHusl TOUKu A (CM. PUCYHOK) BAOJb KOOPAWHATHBIX ocelt (U, V,
W), TO MOJIHOE MepeMEIIeHHe onpeaenseTcs no GopMmye ...

4.12. Jlo mpunoxxeHusi K crepkHio cwit F (cM. pucyHok) ero mnmuHa paBHsutack 10 cMm. Ilocne
npuiokeHuss cun F momHa crepkHs ctama paBHa 9,95 cm. IlpomosnpHas nmHEHHas aedopmarms
CTEpXHS paBHA ...

4.13. Ha pucyHke noka3zaHo MojokeHue aByx Touek B m C 10 mpuiiokeHusl K Tely BHEIIHEH
Harpy3ku. [locie HarpyxeHus Tena TOUYKH epeMeniarTcs B HoBoe nojiockeHue B’ u C’. Paccrosane S
MEXy TOUYKaMH U3MeHsieTcsl Ha BenuuuHy AS. Jluneiinas nedopmarus B Touke B mo HampaBieHHIO
otpeska BC onpenensercs kax ...

4.14. B mpomecce nedopmanuu touku A, B, C nedopmupyeMoro rtena mnepeMemiaroTcs B
IJIOCKOCTH X0y W 3anumaror mnosiokenuss A’, B’, C’. Ilpsamonuneitnbie otpeskn AB u AC
MOBOPAYMBAIOTCS Ha YIJIBI 01 U ol2. YTJoBas Aedopmaiys B TOUke A Mexay HampaBieHusMu AB u
AC, xorja JUIMHBI OTPE3KOB CTPEMSITCS K HYIIO, paBHA ...

4.15. BeKTOp MOJIHOTO JTUHEHHOTO NIEPEMEIICHHS TOUKH B OOIIEM CiTydae ...

Tema 5: Ilponoabnas cuia. Hanpsiskenuns n nepopmanun

5.1. CtepxeHb HarpyxeH Tpems oceBbIMH cunamMu. dopma u pazMepsl MONEPEYHOr0 CeYCHHsS Ha
KaKJOM YyYacTKe MOKa3aHbl Ha pUCYHKe. MakcuManbHble HOpPMAallbHbIC HaNpsHKEHUs NEHCTBYIOT B
MOTIEPEYHBIX CEYCHUSIX y4acTKa(-oB) ...

5.2. llpogonpHas nuHelHas aedopmanus ctepxkHs 1 paBHa €. Moaynb yrnpyroctu matepuana £
Y TUTOIIA/Ib IOTIEPEYHOTO CeUeHUsl A CTepPKHs — N3BECTHBI. 3HaUeHUe CHIIbl F paBHO ...

5.3. AGCOJIIOTHO JKECTKHH 3J€MEHT (3alTPUXOBAHHBIN) MOIAEP)KUBAETCS YIPYTUM CTEpKHEM 1.
Cuna F, mmuna L, quamerp d ¥ MOAynab ynpyrocTd marepuana CTepkHsS E u3BecTHbI. JIMHeiHast
npojiofbHas aedopmarius crepkus 1 paBHa ...

5.4. Buyrpennuii cunoBoii pakrop B ceuennn C-C ctepkHs 1 paBeH ...

5.5. 3nauenue npononbHOM cuibl B ceyeHnu C-C paBHoO ...

5.6. Jlna ompeneneHuss MPOJOJBHOM CHJIBI B IONEPEYHOM CEYEHHU CTEP)KHSI MCIIONb3YeTCs
METOJ ...

5.7. KonoHHa BBICOTOHM h (CM. pHCYHOK) HaXxoauTcs MOJ JAEHCTBUEM CHIIBI F, MpuiIokeHHOH B
LEHTPE TSKECTH MOMEPEYHOro CeYeHHUs, U COOCTBEHHOTO Beca. Y IeNbHBIM BeC MaTepHrala KOJOHHBI Y
(Bec enuHHIBI 00BEMa), TUIOMIAAb MOMEPEYHOTO CeUeHHsI 4 — W3BECTHBI. DIopa MpPOJI0JIEHONW CHIIBI
UMeeT BUJ ...
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5.8. Ha pucyHke nokasaH CTep:KeHb, Harpy>keHHbI! criiamu F. [lomans nomnepeyHoro ceyeHus
A, mMonyne ynpyroctu marepuana E — u3BecTHbl. [IpofosnbHas nuHeiHas nedopmanus Ha JIEBOM
I'PYy30BOM YYacTKE CTEpKHS paBHA ...

5.9. KononHa BeIcOTOM H (CM. pUCYHOK) HaXOUTCSI TIOJT ICHCTBUEM COOCTBEHHOTO BECA U CHJIBI
F. Y nenpHe1ii Bec MaTepuaa KOJIOHHHI Y (BEC eIUHHIIBI 00beMa), IJIONIa b IONEPEYHOro ceueHus 4 —
M3BECTHBI. MaKkcHUMallbHbl€ HOPMaJIbHbIE HAIPSYKEHUS B TIONIEPEYHOM CEYEHUH KOJIOHHBI PABHHI ...

5.10. TIlpononbHast cuiia eCTh PaBHOACUCTBYIOMIAS ...

5.11. Ha pucyHke mnoka3aH CTEp)KE€Hb, PACTAHYTbI CHUJIaMM, HANpPaBICHHBIMH BJOJb OCH
crepkHsA. PaBHOMEpHOE pacmpesieneHne JTUHEWHBIX MPOAOIBHBIX JeGopManuii B TONEPEYHOM
CEUEHUH, JOCTATOYHO yJAJIEHHBIX OT MECT IPUJIOKEHUS CHUII, SIBJISIETCS CIEACTBUEM ...

5.12. Crepxenb uinHOH | (CM. pUCYHOK) HaXOJQuUTCs TOJ JeHcTBHEM COOCTBEHHOTO Beca. Bec
crepkHa Q, TUIOMAAb TIOTIEPEYHOTO CEYeHUs A, MOAYJIb YIPYrOCTH Marepuaia cTepkHs E —
u3BecTHbI. [IpoonbHas auHeHas qeopManus B CpeIHEM CEYEHUH CTEP)KHS paBHA ...

5.13. CtepxeHb U3rOTOBJIEH U3 U30TPOITHOTO MaTepuana (CM. pUCYHOK) U paboTaeT B JIMHEHHO-
ynpyroit obmactu. CBsA3b MEXIy NpOAOJIbHON AedopMmanuell U HOpMaJbHBIMU HANpsKEHUSMU B
MONIEPEYHOM CEUYEHUU UMEET BU ...

5.14. OtHomenue 3HaueHui poaobHBIX ciil B ceueHusax C-C u K-K (cMm. pucyHoK) paBHo ...
Tema 6: UcnbiTaHHEe KOHCTPYKIMOHHBIX MATEPHAJIOB HA PACTSKEHHE U C/KATHE

6.1. IIpu ucneTanuu obpasia Ha pacTsDKeHHE cuiaaMu F (CM. pUCYHOK) cTpenka TeH3oMmeTpa 4 ¢
0a3oi, paBHOM 60 MM, TIEpeMecTHIIach ¢ JieleHus 5 Ha nenenue 9. [leHa geneHus mkaapl TEH30METpa
0,001 MmM. Moayns ynpyroctu Matepuana oopasua £ = 2*10° MIla. Hanpskenue B kpaifHeM IpaBoM
cinoe pasio _ MlIla.

6.2. [Ipu onpeneneHun MOAYNS YOPYrocTH mMaTepuaia E mcmoib3yeTcsi oOpasell B BUAC y3KOH
MOJIOCHl pacTsaruBaeMoit cuinamu F (cMm. pucyHok). [[nst m3MmepeHusi TpoJoJibHOW nedopmanuu K
00pa3Iry KpemnsrTcs He OJIuH, a IBa TeH30MeTpa A 1 B ¢ nensio ...

6.3. Bux oOpasma mociie HUCTBITaHWSA TOKa3aH Ha pHUCyHKe. lMcmbeiTaHue TPOBOIMIIOCH IO
BApHUAHTY ...

6.4. Bun oOpasnia u3 IUTACTHYHOTO MaTepHayia TOCJe HWCIBITAaHWK Ha C)KaTue TMOKa3aH Ha
PHUCYHKE ...

6.5. Bug oOpasua mociie UCHbITaHUS TMOKa3aH Ha pHUCyHKe. McmbpiTaHue HpoBOAWIIOCH IIO
BApPHUAHTY ...

6.6. CTpenka pbl4a)KHOTO TEH30METpa MOKa3bIBaeT Ha LIKaJe ...

6.7. Metaumueckuii oOpasell, NMpeaHa3HAYECHHBIN IS WCTIBITAHUNA Ha CKaThe, UMeeT (GopMy
KOPOTKOTO HWJIMHJPA, U1 TOTO YTOOHI ...

6.8. Bun oOpasma mocie UCHBITaHWM TOKa3aH Ha pHCYHKe. VMcmbpITaHwe MpoBOAMIIOCH TIO
BAapUAHTY ...

6.9. ba3oii pprua)XHOTO TEH30METpa Ha3bIBACTCH ...

6.10. Humuanpuueckuid oOpaszel] NmpuU HUCOBITAHUM Ha CXaTHe MNPUHUMAeT O00YKOOOpa3HyIo
(dbopMy BCIEACTBHE ...

6.11. Bug oOpa3ua mnocie ucnbITaHUM Moka3zaH Ha pucyHke. [lo ¢opme oOpasna u xapakrepy
pa3pylIeHHs] MOXKHO CKa3aTh, YTO UCIBITAHUE MPOBOIUIOCH [0 BAPUAHTY ...

6.12. JluarpaMmoit HampsHDKEHUM XPYIKOTO MaTepuana Mpy CKaTUU SABJSIETCS Juarpamma ...

6.13. OCHOBHBIMU BUJAMH UCIIBITAHUN MATEPUAJIOB SBIISIOTCS UCIIBITAHUSA HA ...

6.14. XapakTep paspylieHus oOpasiia U3 XpymKOro Marepuaia MpU pacTsHXKEHUWH TOoKa3aH Ha
PUCYHKE ...

6.15. Ilpu ucneiTannu obpaslia Ha ckaTtue (CM. PHUCYHOK) MEXKIY OOpa3loM H IIUTaMH
UCIBITaTEIHHON MAIIMHBI YCTAHABIIMBAIOTCS PE3NHOBBIEC MTPOKIIAAKH C LIETBIO ...

Tema 7: Mexannyeckue CBOMCTBA U MEXaHUYECKHE XaPAKTEPUCTHKH MATePHAJIOB

7.1. CnocoOHOCTh MaTepuaa BOCCTAHABJIMBATh CBOIO NEPBOHAYAIBHYIO (OpMY U pa3Mephl
1I0CJIE CHATHS HArpy3KH Ha3bIBAETCA ...

7.2. Ilpu HarpyxeHuu oOpasua mnpsMoyrojpHoro ceuenuss cuimamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepemectuinmch Ha 6 U 4 neseHns COOTBETCTBEHHO. basel TeH30MeTpoB — 20 MM.
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Hena nenenus mkanel TeH3oMeTpoB — 0,001 Mm. Monyne ynpyroctu marepuaia oopaslia paBeH
MIlIa.

7.3. Jlna Xpynkux MaTepuaioB 3a onacHoe (MpeAeabHOe) HAPSDKEHUE PUHUMACTCS TPEJIE ...

7.4. Ha pucyHke mokazaHa JuarpaMma pacTsHKEHHsI CTalbHOTO oOpasna muamerpom 0,01 wm.
Macmrab marpysku — 1 nenenne — 0,007 MH. Ilpenen Texyuectu marepuaia _ Mlla.

7.5. Koappumment [Tyaccona p s H30TPOTHOTO MaTepraja H3MEHSIETCS B Mpeesax ...

7.6. Marepuan, MEXaHWYECKHE XapaKTEPHUCTUKH KOTOPOTO HE 3aBUCAT OT HalpaBJICHUS,
Ha3bIBAETCH ...

7.7. Hanbomnpiee HanpsHKeHHUE, IO KOTOPOTO MaTepual NoJUuHsAeTCs 3akoHy ['yka, Ha3bIBaeTcs
MIPENIEIIOM ...

7.8. BOJNBIIMHCTBO MJIACTUYHBIX MATEPUAIIOB TIPU MCIIBITAHUSAX HA PACTSKEHHUE U CKATHE ...

7.9. ®opmyia, KOTOpas CBSA3bIBACT YIPYrue NOCTOSTHHBIE H30TPOITHOIO MaTepuasa, UMeeT BUI. ..

7.10. CriocoOHOCTh MaTepuana CONMPOTUBIIATHCA Pa3pyLIEHUIO IPU JEHCTBUM HA HETO BHEIIHEH
Harpy3KH Ha3bIBACTCA ...

7.11. Ilpu HarpyxeHun obpasua cuinamu F crpenku teHzomerpoB A u B nepemectunucek Ha 10
nenennii, a crpenka teHzomerpa C — Ha 3 genenus. basel TensomerpoB — 20 mMm. llena nenenus
mkansl TeHsomeTrpoB — 0,001 mm. Koadduuuent Ilyaccona marepuana obOpasua mo abCOIHOTHON
BEJIMYMHE PaBEH ...

7.12. Ha pucyHke nokazaHa nuarpamma pactsbkeHusi obpasua auamerpom 0,01 M. Macimtab
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paen  Mlla.

7.13. Jlnga miacTUYHBIX MaTepUaoOB 3a OMAacHoe (IpeleibHOE) HampsyKeHHe MPUHUMAeTCs
npenen ...

7.14. Ha pucyHke mnoka3aHa auarpaMma cXaTus YyryHHOTo oOpas3na auaMmerpoM 15 mwm.
Macmtab Harpy3ku — 1 genenne — 0,02 MH. Ilpexen mpoyHOCTH YyryHa TpH CXKAaTUW paBeH
MI]a.

Tema 8: Pacuersl cTep:KHell HA MPOYHOCTDH U )KECTKOCTh

8.1. CrepxeHb pacTIHYT OCEBBIMU CHJIaMU (CM. PHUCYHOK). 3aJaHa JOMyCTHMas BEIMYMHA
HOPMAJIbHOTO HAIPSDKEHUS [G] 71 MaTepuraia CTEpKHS. Y CJI0BHUE MPOYHOCTH UMEET BUT ...

8.2. Ha pucynke mokazaH CTep>KE€Hb, BEPXHHI KOHEIl KOTOporo 3akperuieH. O0beMHbIN Bec (Y =
0,078 MH/m®) u npenen nmpounocts (o = 400 MITa) matepuana crepxHs u3BecTHH. Jamna |, mpu
KOTOPOi1 CTEp:KEHb Pa30pBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIbIO IIAPHUPHO HEMOJBHXKHOM OMOPBI M CTEPXKHS C
KECTKOCTBIO TIONEPEYHOTo ceueHuss Ha pactskeHue EA (cM. pucyHok). Cucrema HarpyxeHa
PaBHOMEPHO paclpeAeseHHOW Harpy3koi ¢ MHTEHCHBHOCTHIO (. JlomycTumasi BelWYMHA YUIMHEHUS
crepskus [Al] 3amana. YcnoBue )KeCTKOCTH UMECT BULT ...

8.4. Ha ctepikeHb NeCTBYET paBHOMEPHO paclpe/ieiieHHasi Harpy3Ka ¢ HHTEHCUBHOCTBIO ( (CM.
pucyHok). 3amanbl Bemuuunbl: E, A, |, [A] — momyctimas BeaWuMHA YUTHHEHHS CTEPKHSL.
MaxkcuManbHO JOMYyCTUMOE 3HAYeHHE WHTEHCUBHOCTHU PACIpe/Ie]ICHHONW HArPY3KH PaBHO ...

8.5. Kononna HaxoauTces moJ AeicTBUEM COOCTBEHHOTO Beca U CUIIbI F, MpHiiokeHHO# B LIEHTpe
TSKECTH TIOMEpPeyHoro ceueHus: (cM. pucyHok). M3Bectuwl Benuumsbsl: F, H, t, y — oObemHbIil Bec
MaTepuana KOJOHHBI, Ggc — MPEAEN MPOUYHOCTH Ha cxkartue. Beipaxenue ans koddduunenrta 3amaca
MPOYHOCTU UMEET BUL ...

8.6. Crepxxuu ¢epmbl (CM. PHUCYHOK) H3TOTOBJIEHBI M3 XPYIKOro Marepuaia. YClIoBUe
MPOYHOCTHU MO JAOMYCKAEMbIM HaNpsHKEHUSIM B 0OLIEM BUJIE UMEET BU]T ...

8.7. Ha pucyHke nokaszaH cTep>KeHb, HArpy>KEHHBII paBHOMEPHO PACIpeeIeHHON Harpy3Koi ¢
UHTCHCUBHOCThIO (. Bemwumusl H, E, ( u3BecTHBI. [J] — HOmMycKaeMoe IepeMEIleHUE BEPXHETO
MIOTIEPEYHOT0 CEUYEHUs CTePXKHA 3aJaH0. MHUHUMAIBHO JIOMYCTUMasl IJIONIA/Ib MONEPEYHOr0 CEYEeHUS
IIPU STOM paBHa ...

8.8. Ha pucyHke moOKa3zaH CTEpXKEHb, 3arpy)KeHHbIH IBymMs cuiamu F. [6c] — momyctmmoe
nepemenienue cedenuss C 3amaHo. Bemumumssl: E, 4, L — u3BecTHbl. MakCUMaJIbHO JIOMyCTUMOE
3Ha4YeHue CHIIbl F paBHO ...
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8.9. Crepxxuu GepMbl (CM. pUCYHOK) M3TOTOBIICHBI U3 TUIACTUYHOTO MaTepUaia ¢ OJJMHAKOBBIMH
npefenamMu TEKy4ecTH Ha pacTsDKeHHE M CKaThe. YCIOBHE IMPOYHOCTH (EepMbl, U3 pacyera Io
JOIYCKAaeMbIM HAIIPSHKEHUSAM, UMEET BUJ ...

8.10. CrymeHu4aThlii CTep)KEHb HAarpyeH oceBbiMH cuiamu. M3BectHwl: [c], = 100 MIla —
JI0IyCKaeMOe HampspkeHue Ha pacTspkenue, [o]c = 500 MIla — gomyckaemMoe HalpsbKEHHE Ha CiKaTHe,
nuHeHbIN pazmep t =2 cM. MakcumanbHO 10ITyCTHUMOE 3HaUeHHUEe napaMmerpa F paBHO MH.

8.11. Ha pucyHke nmoka3ana cuMMeTpu4Has ¢epma, HarpykeHHas cwioit F. Bemmuunst E, 4, L,
o u3BeCTHBI. [O¢] — momycTuMoe mepemerieHue ceueHuss C 3amaHo. MaKCHMaNbHO JOIYCTHMOE
3HaueHue cuibl F paBHo ...

8.12. CrymneHuathlii cTepKeHb (CM. PUCYHOK) HarpykeH oceBbiMu cuiiamu. Jlano: t = 10 cM, [o]
=100 MITa. MakcumasibHO TOTTYCTUMOE 3HaueHue napamerpa F paspo ~ MH.

8.13. U3BectHsl Benmuuunsbl: E, A, |, A (cM. pucyHOK). 3a30p A MOJHOCTBIO MEPEKPHIBACTCS, KOT/A
cuna F craHoBHUTCS paBHOM ...

8.14. AGcomotHo xecTkuil 3nemeHT CK mojBenieH Ha JBYX CTEp)KHAX M HarpyxeH cuioit F
(cM. pucyHok). M3BecTHBI BenmuumnHbl: cuia F, suneinbil pasmep |, [6] — nomyckaemoe HampsbkeHue
Ui Matepuaina crepkHeil. Bec anementa CK B pacuerax He yuuTbiBaeTcsi. MUHHUMAaIIBHO IOIYCTHUMbIE
pa3Mepbl MOMEPEYHbIX CEUCHHUI CTePIKHEH UMEIOT 3HaueHus:: d = t=

8.15. CrepxHu ¢epMbl (CM. PHUCYHOK) U3rOTOBJIEHBI U3 IJJACTUYHOTO MaTepuana C
OJINHAKOBBIMH TIpeJielaMi TEKy4eCTH Ha pacTsDKEHHE M cKaThe. YCJIOBHE MPOYHOCTH (epMmbl, U3
pacuera 1Mo JOMyCKaeMbIM HAIPSHKEHUSM, UMEET BULT ...

Tema 9: Yucrpiid casur. Pacuer Ha caBur (cpe3)

9.1. /IBa Bana muamerpamu 01 COCAMHEHBI MEKIY COOOW C MOMOIIBIO MY(TBI, COCTOSIICH W3
BTYJIKH U IBYX mTHGTOB quamerpamu d2. CoeanHeHHe mepeaaeT KpyTAmiii MOMeHT, paBHbiin M. [Tpu
HEKOTOPOM 3HaYeHUH M BO3MOXKEH cpe3 MTU(PTOB MO CEUCHUSIM, KOTOpble 0003HaUEHbI BOJHUCTHIMU
nuHuAMH. 3HadeHus M, di, [tep] u3BecTHBI. MHUHUMATIBHO JOMYCTHMBIH auamerp mTudra d2 u3
YCIIOBUS MPOYHOCTHU Ha CPE3 PABEH ...

9.2. HanpsiKeHHOE COCTOSIHUE «UYHCTBIA CIABUI» MMEET MECTO MPH HArpy>KEHUU TOHKOCTEHHOMU
TPYOKH IO cXeme, MOKa3aHHON Ha PUCYHKE ...

9.3. 3akoH ['yka npu 4UCTOM CABUTE — ATO ...

9.4. Tpu MeTaUTMYECKHE TOJIOCHI (CM. PUCYHOK) COCIAMHEHbI IITHPTOM. [Tcp] — 3HAYCHHE
JIOTYCKAaeMOT0 KacaTeJIbHOTO0 HampsbKEeHUs Ha cpe3 Juis MaTepuana mTudTa. YClIoBHE NMPOYHOCTU
mTH(Ta HAa Cpe3 UMEET BUT ...

9.5. Ha nepeBsiHHYIO neTaib AecTByeT cuia F (cMm. pucyHok). [Ipn HEKOTOpOM 3HAUYEHHUH CHITBI
MPOMCXOIUT CKalbIBaHUE 3eMenTa abdc. V3BectHbl Benuuunbl: b, h, I, t, Tec — mpenen npounocty npu
CKaJIbIBAHUU BJIOJIb BOJIOKOH. 3HaUEHUE CHUIIbI F B MOMEHT CKaJIbIBaHUSI ONIPEIEIIAETCS BHIPAKEHUEM. . .

9.6. PazmepHOCTh MOYJISI CABUTA — ...

9.7. Ha pucyHKe MOKa3aHO KIJIEEBOE COEAMHEHHE BTYJIKU C BaJOM, IMEpeAaroliee KPYTSIIHii
momeHT. 3amaHo: M, d, |, [tep] — momyckaemoe KacaTeabHOE HANpsHKEHHE Ha Cpe3 KJIeEeBOrO CIIOS.
YcioBue NpoYHOCTH Ha Cpe3 KIIEEBOrO CIOsI UMEET BUT ...

9.8. Ha pucyHke moka3aHO COe€IUHEHHE ABYX JUCTOB C MOMOINBIO psaaa 3akienok. CoequHeHne
Harpy>K€HO pPaBHOMEPHO PAaCIpPEIEICHHON MO0 KPOMKaM JINCTOB HArpy3Kol ¢ MHTEHCHBHOCTBIO (.
WsBectubl Bemmumbbl: (, |, d — 1guamerp Tema 3akienku, [Tep] — JOMycKaeMoe KacaTellbHOE
HaIpsDKEHNE Ha cpe3 Ul 3akienku. M3 pacuera 3akienok Ha cpe3 MUHUMAJIBHO JIOIYCTHMOE YHUCIIO
3aKJIETIOK OTPEIEIISETCS BEIPAKEHHUEM ...

9.9. Hanpsik€HHOE COCTOSIHME «UUCTBIM CABUT MIOKA3aHO HA PUCYHKE ...

9.10. AnaninT4ecKOe BbIpaKEHUE 3aKOHA [ yKa Ipu 4MCTOM CIBUI€ UMEET BU ...

9.11. Ha pucyHnke nokaszan 60uit, HarpyxeHsbiit cuioit F. Jano: d = 1 cm, F = 0,01 MH, [t¢p] =
40 MIla — nomyckaemMoe KacaTelbHOE HAaNpsHKEHHWE Ha Cpe3 TOJIOBKUM Oosita. MHUHHMMaIbHO
JOIMyCTHMasl BBICOTA FOJIOBKH 00OJITa U3 pacyeTa Ha Cpe3 paBHa __ CM.

9.12. Ha pucyHKe MOKa3aHa JuarpaMMa HamnpsDKeHUH MHpU 4YuCcTOM caBure. 3akoH ['yka
BBITIOJIHSETCS HA YYACTKE ...
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9.13. HanpspkeHHOE COCTOSIHME «YHMCTBIM CIBHUI» IOKa3aHO Ha  pucyHke. LITpuxoBsiMu
JUHUSAMHU TIOKa3aH XapakTep nedopManuy. YTJIOM CABUra Ha3bIBACTCS Yroll ...

9.14. Ha pucyHKe MoKa3aHO KJICEBOE COCIMHEHHE TpeX JUCTOB. M3BectHo: b = 2 oM, | =3 cm,
[tep] = 1,2 kH/cM? — nomyckaeMoe KacaTeldbHOE HAIPSHKEHHE Ha Cpe3 KJIEeBOro crios. MaKkcHMaibHO
JOITyCTUMOE 3Ha4YeHue crilbl F 3 pacdera Ha cpe3 KIEeBOTo CJIOSI paBHO kH.

Tema 10: Kpyrsimumii MomeHT. [lepopManiu ¥ HANPSKEHU s

10.1. Ha pucynke mokaszaH cTep)KeHb, paboTaromuidi Ha KpyueHue. V3BecTHBI BenuyuHbl: M =
0,01 MH*m, d = 10 cM. 3HaueHHMEe MaKCHMAJIbHBIX KacaTelIbHbBIX HampspkeHuid B ceuennn C-C paBHO
__ MIla.

10.2. Ilpu KpydyeHUHM CTEp>KHS KpPYIJOro IOIMNEPEYHOI0 CEYEHHUS] HANPSIKEHHOE COCTOSIHHE
MaTepuaja BO BCEX TOUKaX, 32 UCKIIOYEHUEM TOUEK Ha OCH CTEPXKHS, — ...

10.3. Ha pucyHke mokasaH CTyNEHYaThIi cTep:keHb, paboTaroluili Ha KkpyyeHue. Beanunnsr L,
M, d, G 3aganbl. B3auMHbIi yroJ moBOpoTa MOTNepeYHbIX ceueHuit A u D paBeH ...

10.4. Ha pucyHke ImoOKa3aH CTepKeHb, paloTaromMii Ha KpydeHHe. MakcumalibHOe
pacTsruBarolee HanpsbkeHue B Touke K neiicTByeT B HanpaBiIeHUH ...

10.5. ITycTh 3HaYeHHE KacaTeIbHOTO HANpPSKEHHs T B TOUKE | momepeyHoro ceyeHus pasHo 10
Mlla, Torma kacaTenbHOE HampspKEHUE B Touke 2 paHo  MIa.

10.6. CrepxeHb, paboTaroUIii Ha KpyuyeHHE, HAarpy)KeH DPaBHOMEPHO paCIpe/Ie]IeHHBIM II0
JUINHE MOMEHTOM C MHTEHCHUBHOCTBIO M U cocpenoToueHHbIMU MOMeHTaMu M. KpyTsimuii MOMEHT B
CpEIHEM CEYEHHUH CTEPKHSI, 110 a0COJIIOTHOI BEIMYMHE, PABEH ...

10.7. Ilpu KpydeHUHN CTEPKHSA KPYTJIOrO MOMEPEYHOTO CEYEHUS YroJjl CABUTa U3MEHSAETCS BIOJIb
paauyca 1o ...

10.8. Ha pucyHke mnokazaH CTepKeHb, paboraroumuii Ha kpydeHue. Kpyrammuii MOMEHT Ha
CpPEIHEM IPy30BOM Y4ACTKE PaBEH ...

10.9. B caMbIx HampsKEHHBIX TOYKaxX IMOIMEPEYHOTO CEUECHMS Balla KacaTelIbHbIE HANpPSIKEHUS
JNOCTUTHYT IpeJiena TEKy4eCTH TOT/1a, KOrJa 3HauyeHue MOMeHTa M paBHO ...

10.10. Pa3MepHOCTh KacaTeJbHOTO HANPSIKEHUS ...

10.11. Ha pucyHke moOkazaH CTep)KeHb, paboTaronuii Ha KpydeHuwe. KpyTsmmii MOMEHT B
ceuernu C-C, mo aGCOIOTHON BETUYMHE, PABEH ...

10.12. Ha pucyHke mokasaH cTep:KeHb, paboTaroiiuii Ha KpydeHue. V3BecTHBI BenuuHbL: d, Tr —
mpesen TEeKy4ecTH IpU YHCTOM cABUre, N — Kkod(h@UIMEHT 3amaca MO TEKy4eCTH B CaMbIX
HaIlpsDKEHHBIX TOYKaX. 3HaueHue M paBHO ...

10.13. Ilpu KpydyeHUM CTEpXKHS C KOJBLEBBIM IONEPEUHBIM CEUYCHUEM D3IIOpa KacaTeIbHbIX
HaIpsHKEHUN MTOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke TOKa3aH CTE€pKeHb, paboTalomuii Ha KpydeHue. MakcuMaabHbIE
KacaTeJIbHbIE HAIIPSKEHHUA B IONIEPEYHOM CEYEHUM CTEPKHSI PABHHI ...

10.15. Ha pucyHke Tmoka3aH CTep>KeHb, palOTalIUKA Ha KpydeHue. MakcuMmalbHOe
pacTsaruBarollee HanpsbkeHue B Touke K nelicTByeT B HalpaBieHuUH .

10.16. CrepxeHb CKpy4HBAeTCsi MOMEHTOM M. O6pa3y101ua51 AB 3aHUMaeT mnosiokeHue AB’.
VYriom casura siBIS€TCS yrodi ...

Tema 11: Pacuer Ha NPOYHOCTH NPH KPYYEHUH

11.1. Tpyba ckpyuuBaercs OByMs MOMeHTaMu. Benuuumnel M u [t] 3amaHbl. MuUHUMaIbHO
JOIyCTHMOE 3HaueHHWe mapamerpa 0 U3 pacuera Ha MPOYHOCTH IO JOMYCKAEMBIM HAINPSDKCHUSM
PaBHO ...

11.2. Ha pucyHke mokas3aH CTEp)KCHb, HArPY)KCHHBIH TpeMsi MOMeHTamu. BemwuuHbl Tr, d, M
n3BecTHbl. PakTHueckuit K03((UIMEHT 3araca NPOYHOCTH U3 pacyeTa 10 HAMPSHKEHUSIM PaBeH ...

11.3. CrepxeHb Kpyrjioro MONEPEeYHOro CEYeHMs W3 IUIACTHYHOTO MaTepuana paboTaeT Ha
KpyueHue. B pacyerax no nonyckaeMbIM HaIlIPsDKEHUSAM YCIOBHE POYHOCTU UMEET BU ...

11.4. JleBbiii koHen crepxHs AB kpyrioro momnepedHoro cedenus: quaMeTpoM d (CM. PUCYHOK)
KECTKO 3alLEMJIEH, ITPaBbli YCTAHOBJIEH B MOAIINITHUKE CKOJIbKEHUA. K CTEpKHIO O MPSIMBIM YIIIOM
npukperuieH peryar auHoi |. Cuctema HarpyxeHa cunoi F. M3BectHbl Benmmumns: d, |, T — npenen
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TEKy4eCTH MPHU YHCTOM CIBUTE JJIs MaTtepuaia crepkus AB, N — ko duImenT 3anaca 1no TeKy4ecTu.
W3 pacuera no nonyckaeMbIM HaIlPsSDKEHUAM MaKCHUMAJIBHO JIOIYCTUMOE 3Ha4eHue cuibl F paBHo ...

11.5. CrepxeHb C KpyriblM TONEPEYHBIM CEUYEHHUEM, H3rOTOBJIECHHBI W3 IIACTUYHOTO
MaTepuaia, paboraer Ha KpydyeHue. OnacHbIM (IIpeeIbHBIM) HAPSDKEHUEM JUIsL CTEPIKHS SBIISIETCS ...

11.6. CrepxxeHb Kpyrjioro IONEPEYHOI0 CEYEHHs U3 XPYINKOro marepuana paboTaeT Ha
Kkpyuenue. [Ipu pacuere no 1onyckaeMbIM HalpsHKEHUSIM 32 IPEEIbHOE HANPSHKEHUE TPUHUMAETCSL. .

11.7. CrepxeHb KpYIJIOTO IOMNEPEYHOI0 CEYEHMs M3 IUIACTUYHOrO Marepuaia paboTaer Ha
kpyuenue. [Ipu pacuere 1o 10myckaeMbIM KacaTEJIbHBIM HAIPsDKEHUSM 3a MPEAEIbHOE HaIpsKEHHE
MIPUHUMAETCH ...

11.8. Ha pucyHke mokaszaH CTEp:KeHb, paboTarouuii no kpydenue. M3BectHel Benuuuubel: M =
0,01 MH*wM, [t] = 50 MlIla — nonyckaemoe kacaTesibHOE HampsbkeHue. M3 pacuera Ha IPOYHOCTH MO
JOTYCKaeMbIM KacaTeJIbHbIM HaNpsyKEHUSIM MUHUMAJIbHO JAOMYCTUMBIN JUAMETp CTEpXKHS paBeH
CM.

11.9. Ha pucynke mokazaHa TpyOa, paboraromas Ha kKpydeHue. 3amansl Benmmuuael: M = 0,05
MH*Mm, D = 20 cm, d = 15 cm, nipesen Tekydect mpu yuctoM casure T = 100 MIla. dakruueckuii
K03 (UIIMEHT 3amaca U3 pacyera Mo TeKy4eCTH B CaMbIX HANPSKEHHBIM TOUKAX PaBEH ...

11.10. Ha pucyHkax mOKa3aHbl YETbIpE BapuaHTa HArpyXeHUs OJHOT0O MU TOTo Xe Baja
MomeHTamu M, 2M, 3M n 6M. Ban Oyaer WMeTh HaUMEHBIIHWN JWAMETP MPH €ro Harpy)KEHUH TI0
BAPHUAHTY ...

11.11. Ha pucyHke noka3aH cTepxeHb, paboTaronuii Ha kpyueHue. Eciu HanpaBiieHne MOMEHTa
M1 u3MeHHWTh Ha MPOTHUBOIOJOXKHOE, TO MPOYHOCTh CTEPKHS U3 pacyeTa IO MaKCHUMaJlbHbIM
KacaTeJIbHBIM HAIPSDKEHUSM .. .

11.12. Crepxenp pabotaer Ha Kpydenue. Bemmuumnst M u d 3amanel. M3 ycnoBus
PaBHOMPOYHOCTH I10 HAMPSKEHUSM IMaMEeTp Bajla Ha IPaBOM IPy30BOM Y4acTKE PaBeEH ...

11.13. Ha pucyHke mokaszaH CTep:KeHb, paboTaroliuii Ha KpydeHue. 3aganbl Beanunasl: d = 10
CM, TIpeIe]T TeKy4eCTH MpU YucToM casure T, = 120 Mlla, koaddunmenT 3amaca mo Texkydecta N, = 2.
W3 pacyera mo nomyckaeMbIM KacaTelbHBIM HaNpsHKEHUSM MaKCHUMAaJbHO JIOMYCTUMOE 3HAu€HHE
MoMeHTa M paBHo  kH*M.

11.14. CrepkeHb KpYTJoTO TMOIMEPEYHOTO CEUYCHHUS M3 XPYIKOro Marepuansa padoTaeT Ha
KpyueHue. JlomyckaeMmoe HampspKeHUE oIpeiensieTcs o Gopmye ...

11.15. [onmyckaemoe HampspKeHUE MJId IUIACTUYHOTO MaTepuajia Mpd YUCTOM  CIIBUTE
omnpenensiercs mo popmyie [t] =
Tema 12: Pacyer HA )KeCTKOCTb IPH KPYYEHUU

12.1. OTHOCUTEIBHBIN YTOJ 3aKPYUUBAHUS JIJIS1 CTEPIKHS C KPYIJIBIM CEUEHUEM OIPEAEIISETCs 10
dbopmye ...

12.2. CrepeHb CKpy4HBaeTCs ABYMs MOMeHTaMu (cM. pucyHok). d = 10 cm, G = 8*10* MI1a,
[t] = 50 MIIa, [6] = 0,0017 pam/m. W3 pacyeToB Ha HPOYHOCTh M YKECTKOCTh MAKCHMAIILHO
JOMycTUMas BeMnYrHa MOMeHTa M paBHa _ MH*wm.

12.3. Ha pucyHke Mmoka3aHbl JIBa CTEpP>KHsS M3 OJIHOTO Marepuala, paboTaromue Ha KpydeHHeE.
[Tonepeunoe ceuenust crepxkus [ — kpyr. Crepxkens Il mycroTensiil ¢ monepeyHsiM ceueHreM B opme
KoJbIa. OTHOIIEHHUE KECTKOCTH MOMEPEYHOT0 CEYSHHS CTEPHKHS | K aKECTKOCTH MOTMEPEYHOT0 CeUeHUs
crepxkHs I paBHO ...

12.4. Ha pucyHke NokaszaH CTepKE€Hb, MCHBITBHIBAIOIIMK Jedopmannio kpydeHue. V3BecTHble
Benuuunbl: M, d, G — Moaynb caBura Marepuana CTepxHs, [@] — AOMyCTUMBIIT OTHOCUTEIBHBIN Yo
3aKpYYMBAHHUS. Y CIIOBUE KECTKOCTHU AJISI CTEPIKHSA UMEET BU] ...

12.5. Ha pucyHke mokasaH CTepXeHb, paboTaromuii Ha KpydeHue. Bemmuunusl L, G, Jp, [@c]
(momyckaemslit yron noBopota ceueHus C) 3aaHbl. MakCUMaJIbHO JOITyCTUMOE 3HaYeHHue MOMeHTa M
PaBHoO ...

12.6. Ha pucyHke moka3aH CTep)eHb, paboTaroumii Ha kpyueHue. VzBectHsl Benuuussbl: |, GJp,
M. Yron noBopoTa ceueHust C paBeH HyJII0, KOT/1a MOMEHT M1 nMeeT 3Ha4yeHue ...

12.7. Pa3MepHOCTb OTHOCUTENBHOTO YIJIa 3aKPYYUBAHHUS ...
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12.8. Ha pucynke moka3zaH Bai, CKpy4uBaeMblii MomeHTamu 2M, M, M. Benmnuunsl d, G u [0]
u3BecTHbl. Ecnu [0] — qomycTuMBIi yron 3aKkpy4rBaHus, TO MAaKCUMAIIbHOE KacaTeJIbHOE HAMPSKEHUE
B [IOIIEPEYHOM CEUYEHHUH Baja PaBHO ...

12.9. Ha pucyHke moka3aH crepxeHb JiuHo# | = 15 cm, pabotatomuii Ha kpydenue. KoHieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Jpyr apyra Ha yroia ¢ = 0,017 pan. OTHOCUTENbHBIN
yroJ 3aKpy4uBaHMsI PABEH ...

12.10. CrepeHb, OKa3aHHBIM Ha PUCYHKE, UCHBITHIBACT Aedopmaruio kpydeHue. M3BecTHBI
BenmuuHbl: M, |, [@c] — momycTumblii yron moBopora mnomnepeuHoro ceuenuss C B paamanax, G —
MOJIyJIb CIIBUTA MaTepualia CTepkKHs. MUHUMAIIBHO JOMYCTUMOE 3Ha4YeHue quamerpa d paBHO ...

12.11. JleBbiii koHel cTepxkHS AB (CcM. pUCYHOK) KECTKO 3allleMJIeH, MpaBblii YCTAaHOBJIEH B
MOJIIIAITHUKE CKOJIbKeHus1. JnemeHTt BC abcomorHO skectkuit. M3BectHsl Beawuunbl: |, GJ, —
’KECTKOCTh TMOIMEPEYHOr0 cedeHus crepkHs AB Ha kpyuenwe, [8] — Jomyckaemasl BelMYHHA
BEpPTUKAIbHOTO nepeMenieHus Touku C. MakcumanbHO TOMYCTUMOE 3HaU€Hue cuiibl F paBHoO ...

12.12. MakcuMalIbHbIIl OTHOCHUTENbHBIA YIrOJ 3aKpy4MBaHHs A CTEPXHs, MMOKAa3aHHOTO Ha
pHCYHKe, paBeH ... M3BecTHbl BennuuHbl: M, d, G — MOIyib C/IBUTA MaTepualia CTEPIKHS.

12.13. Ha pucyHke moka3aH CTepKeHb, CKPyUYHUBaeMblil TpeMsi MOMeHTaMu. Benuunnel M, G, d,
[@]ac (momycTHMBIN B3aUMHBIN YToJl MOBOPOTA KOHIIEBBIX CEYCHUI CTEpKHS) M3BeCTHBI. M3 pacuera
Ha KECTKOCTh MaKCUMAaJIbHO JOMyCTUMOE 3HaueHue L paBHo ...

12.14. Ha pucyHKke noka3aH OIMACHBIM y4acTOK Bajia, pabOTaOLIMi Ha KpydyeHUE MTPU 3HAUECHUSX:
M = 8 kH*wm, [t] =35 MIIa, [0] = 0,5 rpan/m, G = 0,8*10"! Ia.

[To pe3ynbTaraM IpoOBEPOYHBIX PACUETOB Ha KECTKOCTh U MPOYHOCTh MOKHO CKa3aTh, UTO ...
Tema 13: Ilonepeynas cujia, U3rudaMIMI MOMEHT U UX IOPbI

13.1. OpnomponeTHas KOHCONbHas Oanka HarpykeHa cuioi F. Pasmep | 3aman. 3nauyenus
M3THOAOIIET0 MOMEHTA U MOTIEPEYHON CHIIBI TT0 aOCOTIOTHOM BEeIMYHHE B ceueHnu -1 paBHBI ...

13.2. banka qmuHoi | Harpyxerna momentom M. Tlonepeynas cuiia 1o JuHe OajKH ...

13.3. JIByxmposieTHas KOHCOJIbHAs OaJika ¢ ImapHUpoM HarpyxeHa cwion F = 2 kH. Jluneinbii
pasmep | = 0,5 M. MakcumanbHOE 3HAYCHHE H3THOAONIET0O MOMEHTa B Oajike Mo aOCOJFOTHOM
BEJIMYMHE PaBHO ... (KH*M)

13.4. Cxema HarpyxeHUss KOHCOJBHOW OaJKyd BHEIIHEH HArpy3KoWl IOKa3aHa Ha PUCYHKE.
3HaueHNUE MAKCHMaJbHOTO M3rHOAIOIIEro MOMEHTa IpH IepeHoce mapbl cuil ¢ MomeHToM M = Fl u3
ceyeHus A B ceuenue B ...

13.5. Ha cxeMe mnoka3aHa OTCEUCHHas 4YacTh OaJKM M Harpyska, JCHCTBYyOIas Ha Hee.
HeBepHbIM sBIIsIeTCA YTBEPKACHUE, YTO M3rMOAOIIUNA MOMEHT ...

13.6. Dmropa m3rubaromuyx MOMEHTOB MOKa3aHa Ha PUCYHKe. B oTHOIIeHWH JEUCTBYIOMICH Ha
OaJKy Harpy3KkH, HEBEPHBIM SBJISIETCS YTBEPKACHUE, YTO ...

13.7. Onnomnposietnas 6anka BC mmunoit 3| Harpyxena cunoit F u momentom M. Ionepednast
cunia B ceyeHuu I-1 Oyzner paBHa Hyito, eciiy 3HayeHue M paBHoO ...

13.8. Ha pucyHke mokaszaHa sMmiopa MomnepedHbix cuil. IIpaBuibHBIM SBIISETCS YTBEpXKIEHHE,
qT0..

13.9. Ha cxeme mnoka3zaHa OTCeYHas 4YacTb CTEpXKHS M Harpys3ka, JAEHCTBYIOIIAas Ha Hee.
HeBepHbIM sBIsIETCS YTBEP)KACHUE, YTO U3rHOAOIIUNA MOMEHT ...

13.10. Ha pucyHke moka3zaHa OTCEYEHHas 4YacTh Oalkl M Harpyska, AEHCTBYOIas Ha Hee.
HeBepHbIM sABIIsI€TCS YTBEPKAEHHUE, YTO MONEPEYHAs CUJa ...

13.11. Ogpnomponernast Oanka BC mmunoit 3| Harpyxena cwioit gl u  paBHOMEpHO
pacripeielIeHHOW Harpy3koid MHTEHCUBHOCTH (. MakcuMalibHble 3HaY€HUs M3THOAIOLIero MOMEHTa U
MOTIEPEYHON CHIIBI IO aOCOJIFOTHON BEIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke nokaszaHa 3MIopa NonepeyHsIx cuil. HeBEepHBIM ABIII€TCS yTBEPKIEHUE, UTO..

13.13. Ha cxeMe moKa3aHa OTCEYCHHas 4YacThb Oallku W Harpyska, JCWCTBYIOIIas Ha Hee.
HeBepHbIM sBHSieTCS yTBEPKACHUE, YTO N3THOAIOIINNA MOMEHT ...

13.14. KoncounpHas Oanka mmHOU 2| Harpyxkena cuinamu F1 m F. Ceuenne I-1 pacnomnosxeHo
OeckoHeuyHO Onmu3Ko B 3ajenke. M3rubaroninii MOMEHT B cedyeHUM |-l paBeH HysIo, €ciM 3HAUYeHUE
cuiiel F1 paBHoO ...
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13.15. DOmropa wusrubarolux MOMEHTOB II0Ka3aHa Ha pucyHke. HeBepHbIM sBIsSeTCS
YTBEPXKAECHUE, UTO TIOIIEpEYHasi CHIa ...

Tema 14: Hanpsi:keHusi B NONEePeYHOM CeYeHHH CTEP KHS NMPH IUIOCKOM M3rube

14.1. MakcuManbHBIC KacaTedbHbIC HANPSDKEHUS B Oalike MPSMOYrOJILHOTO CEUeHUs, KOrja
¢dopma 1 pa3Mepsl NOMEPEYHOr0 CEYCHUS 0 JUTMHE HE MEHSIOTCS, BOZHUKAIOT B TOYKAX IMOMEPEYHOTO
CEUEHUs, B KOTOPOM ...

14.2. Dmniopa pacnpenesieHuss KacaTelbHbIX HANpSHKEHUM 10 BBICOTE MPSAMOYIOJIBHOTO
MONIEPEYHOI0 CEYEHUs OaJIKU [M0Ka3aHa HA CXEME ...

14.3. Jlng onpeneneHusi HOpMaJIbHBIX HAMPSDKEHUH B TOYKAX IMOMEPEYHOTO CEUYCHUS OalIKi TpU
IIJIOCKOM U3rude ucmnoiib3yercs Gpopmyna ...

14.4. KoncousipHast 6ajika MpsIMOYrOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxena cunamu F.
Jluneitnpiii  pasmep | = 10h. OrHomieHHe MaKCUMaIbHOTO HOPMAIBHOTO HAMPSDKEHHUS K
MaKCHMAJIbHOMY KacaTeJIbHOMY HANpPSHKEHHUIO B OaNKe (Gmax/Tmax) PaBHO ...

14.5. Tlpu ompeneneHun HaMOOJBIIETO0 HOPMAJIBHOTO HANPSDKEHUS B IMONEPEYHOM CEYEHUU
OaJIK¥, TIPU TJIOCKOM U3TU0e, UCTIONB3YIOT (HOPMYIyY ...

14.6. Koncouss mmHO# | mpsiMoyronsHOTO ceveHus ¢ pasmepamu b u h Harpyxena cuioii F. ITpu
YBEJIMYEHUH JINHEHHBIX pa3MepoB OAJIKU B JBa pa3a MaKCUMaJIbHOE HOPMaJIbHOE HANPSIKEHUE . ..

14.7. Ha KOHCOJIBHYIO CTYIEHUYATYIO Oanky UtHHOM 2| 1elicTByeT paBHOMEPHO pacipeecHHas
Harpy3ka MHTeHCHBHOCTH (. [lomepeuHoe cedeHHe JICBOM CTYMEHH — KBaapaT ¢ pasmepamu bXxD,
mpaBasi — HMEET MpPsSMOYroJbHOE cedeHne ¢ pasmepamu b u 2b. MakcumanbHOe 3HAYCHHE
HOPMaJIbHOTO HaIpsbKEeHUs B Oasike paBHO ... (KoHIIeHTpauio HanpsbKeHUH He YUUTHIBATD).

14.8. OmHompoJieTHAs KOHCOJbHAs Oajka MPSMOYTrOJILHOTO cedeHHss ¢ pasmepamu b u 2b
Harpykena cwiaoi F. Jluneiinsie pasmepsr b uw | = 20b 3amanbl. B ceuenmm I-1 3HaucHme
MaKCHMAaJIbHOTO KacaTelbHOIO HANpsHKEHUS paBHO T. MakcuMalbHOE HOpMajbHOE HAINpsKEHHE B
OaJike paBHO ...

14.9. Dmropa pacrnpefelieHuss HOPMAalbHBIX HANpPSOKCHWH TPU  YUCTOM  U3THOE  Oalikw,
MOKa3aHHOI Ha cxeMe, UMeET BUJ ...

14.10. 'eomeTpuyeckoe MECTO TOYEK B MOTIEPEUHOM CEUCHHUH CTEP)KHS MPHU U3THOE, B KOTOPHIX
HOpPMaJibHbI€ HANIPSKEHUS! PABHBI HYIIO, Ha3bIBAETCA ...

14.11. Tlpu miockoM MOMEPEYHOM H3THOE B TOYKAX IMOMEPEYHOTO CEYCHHS B OOIIEM Cllydae
BO3HUKAIOT HAIPSKEHUSL.

14.12. Dmropa pacnpeneneHus: HOPMAJIbHBIX HANpPsDKEHUH 10 BbICOTE ceueHus Oanku [-1 ¢
pasmepamu b u h umeer Bur ...

14.13. Koncoas maunO# | mpsMoyronbHoro cedenust ¢ pasmepamu b u h Harpyxena cumoit F.
Ecnu BeicoTy h yBenuuuth B JBa pasa, a MIHUPUHY D yMEHBIINTh B JiBa pa3a, MaKCHMAaJbHOE
HOpPMaJbHOE HalpsHKEeHUeE B OanKe ...

14.14. KoHconbHast Oanka uiMHOW | mMMeeT aBa BapwaHTa PACIOJIOKEHHS MPSIMOYrOJIBHOTO
nonepeunoro cevyenus. Cuna F, nuHeliHbie pasmepsl b u h 3amanbl. B omacHoM ceuenun OGaiiku
OTHOIIIEHUE HAMOOJIBIIMX HOPMATIBHBIX HAIPSHKEHUH GA\OB PaBHO ...

14.15. Jlns ompeneneHus] KacaTelbHBIX HAMpPsDKEHUH B TOUKAX IOMEPEYHOTO CEYEHHUs OaliKH,
MIPH JIOCKOM MOTIEPEYHOM U3rube, UCIOIb3YIOT PopMyIy ...

Tema 15: Pacuer 0a/10K HA POYHOCTH

15.1. OpHomposerHas JepeBsiHHas Oanka JmuHOW | = 6 M HarpyxkeHa paBHOMEPHO
pacnpeeseHHoi Harpy3koil nHTeHcuBHOCTH (. Jriamerp monepeunoro ceuenust d = 30 cm. 3HaueHue
JOIYyCKaeMOT0 HOpMaJIbHOTO HanpsikeHus [o] = 10 MIla. M3 pacdyera Ha poYHOCTH IO HOPMAJILHBIM
HanpsHKeHUSIM MaKCUMAaJIbHO JIOIYCTUMOE 3HaUYCHHE MHTEHCUBHOCTH Harpy3ku  pasHo _ (kH/m)

15.2. KoncounpHas Ganka AauHOW HarpyxeHa cuinoil F. CedeHne npsiMoyrosibHOe ¢ pazmepamu b
u h. B ceuennn I-I makcuManbHOe HOpManbHOE HampsHKEHUWE paBHO . llpenmenm Tekydectw st
MaTepuaia 0anku or 3a1aH. Koaguiment 3anaca npoyHOCTH 0 HOPMAJIbHBIM HANPSKEHUSM PaBeH..

15.3. banka uMeeT IpsSMOYroJIbHOE TOTIepeyHoe cedeHue ¢ pasmepamu 2b u 3b. [Ipu moBopore
MOTIEPEYHOT0 CEYECHHUs U3 TMOJIOKEHUS A B MOJIOKeHHE B rpy3onogbeMHOCTh Oajiku, U3 pacdera Io
HOPMAaJIbHBIM HANPSKEHUSM, ...
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15.4. Tlpu pacyere OanKku Ha NMPOYHOCTH MO KacaTelIbHBIM HAINpPsDKEHUSAM, Korjaa dopma u
pa3Mepsl MONEPEYHOI0 CEUYEHHUS N0 JUIMHE HE MEHSIFOTCSI, OLTaCHBIM CUUTAETCS] CEUCHHUE ...

15.5. OmHonponeTHas Oanka ;uimHOU | HarpyxeHa B cepenune nposiera MoMeHToM M. ®opma u
pasMepbl TOMEPEYHOTO CEYEHUs MO0 JIMHEe OaJlku HE MEHSIOTCS. 3HAueHHEe JOIMYCKaeMOro
HOPMaJIbHOTO HampsDKEHUs JUisl MmaTepuana Oanku [o] 3amaHo. M3 pacuera Ha NHpPOYHOCTH IO
HOPMAaJIbHBIM HAIPSHKEHUSIM MOMEHT COINPOTUBJICHUS TIonepedHoro ceuenus npu uzrude Wy nosmkeH
OBITh HE MCHBIIIE ...

15.6. KoHcospHas Oanka NpsSMOYrOJILHOIO ceueHHus ¢ pasmepamu b u 2D Harpyxena
PaBHOMEPHO pacIpesieleHHON Harpy3koil. JlomyckaemMoe HOpMajbHOE HaIpsHKEHHE JUIsl MaTepuala
O6anku [c]| 3amano. M3 pacdyera Ha NPOYHOCTH IO HOPMAIBHBIM HAMPSHKCHUSM MAaKCHUMAJBHO
JOTYCTUMOE 3HaY€HUE UHTEHCUBHOCTH HArpy3Ku ( paBHO ...

15.7. Ilpu miockoM M3rude MakCHUMallbHble HOpMAallbHbIE HAIPSDKEHUS JEHCTBYIOT B TOYKax
MONIEPEYHOT0 CEYEHHU, ...

15.8. OngHomponeTHas ABYXKOHCOJIbHAs Oanka HarpyxkeHa cuwiod F. K Ganke momosiHUTENbHO
npukianasiBaetcs cuia F1 = F. C u3smMeHeHneM cxembl Harpy»eHus MpOYHOCTh OaJIKH ...

15.9. KoHconpHas 6ayka mpsAMOyrojabHOTO ceueHust HarpyxkeHa cwion F = 3 kH. [lomyckaemoe
HOpMaJIbHOE HamNpspKeHHE il MaTepuana Oanku [c] = 160 Mlla, nunelnsi pasmep b = 20 mm.
Haubounbmias mmHa koHcou | U3 pacdera Ha MPOYHOCTH MO0 HOPMAJIbHBIM HANpPSOKECHHUSIM paBHA
CM.

15.10. IBe Ganku OAMHAKOBOTO TOMEPEYHOTO CEUEHHUS M3TOTOBJICHBI M3 OJHOTO MaTepHayia U
Harpy)keHbl PaBHOMEPHO pacHpelesieHHON Harpy3koil ¢ WHTEHCHBHOCThIO (. bamkm Oymyt
PaBHOMPOYHBI, KOI/a UIMHAa KoHcoiu |1 paBHa . BrnmsHumeM KkacaTenbHBIX HaIPsHKEHUH
npeHeOpeyb.

15.11. KonuconpHast Oanka mauHON | Harpykema MomeHTOM M. 3HadyeHHE JOMYCKAEMOTO
HOPMaJIbHOTO HampsbkeHus [G] u3BecTHo. M3 pacueta Ha MPOYHOCTH MO HOPMAaJbHbIE HAMPSHKEHUSIM
MHUHHMAJILHO JIOMYCTUMOE 3HaYCHUE AUaMeTpa MOMePeyHOro ceueHus d paBHo ...

15.12. KonconmpHast Oanka mHo | = 1,5 M HarpykeHa paBHOMEPHO paclpeaeieHHON
Harpy3koil maTeHcuBHoctu ( = 640 H/m. IlomepeuHoe cedeHne — paBHOOEAPECHHBIA TPEYrOJbHHUK.
Jlomyckaemoe HOpMajabHOE HampsDKeHHE il Marepuana Oamku [c] = 160 MIIa. M3 pacuera Ha
MPOYHOCTb [0 HOPMAJIbHBIM HANPSHKEHHSIM pa3Mep MOIepeyHoro ceueHus O0ainku b pasen  (cm).

15.13. Ilpu pacuere Oajky Ha MPOYHOCTH MO HOPMAJIBHBIM HAINpsDKEHUAM, Koraa Qopma u
pa3Mepsl MOMEPEYHOr0 CEUYEHHUs MO JUTMHE OallKi HEe MEHSIOTCS, ONTACHBIM CUMTAETCSI CEUCHHE ...

15.14. OguomnposietHast Oanka mmHOM | Harpy:xena momentoM M. K Gajke IOMOIHUTEIBLHO
npukiaaeiBaetcss MOoMeHT M1 = M. C u3MeHeHHeM CXeMbl Harpy:KeHUs MPOYHOCTh OalIKH ... Y4ecTb
TOJIbKO HOpMaJIbHbIE HAIPSKEHUSI.

15.15. Opnomposietnast Oanka miuHON | Harpyxena cwinoit F. CedeHue npsiMOyrosibHOE C
pasmepamu 2b u 3b. Ilpexen Tekydectu anas Martepuana Oanku or 3amaH. Koadduiment 3amaca
MPOYHOCTHU IO HOPMAJILHBIM HAIIPSDKEHUSIM PABEH ...

Tema 16: Ilepememennsi npu u3rude. Pacuer 60a10k Ha KeCTKOCTh

16.1. Konconbhast 6anka mmHoi | = 80 cm Harpyxena momenrom M = 40 Hwm. ITomepeunoe
ceyenue Galku mpsAMoyroipHUk: b = 4 cm, h = 0,6 cm. Mogyns ynpyroctu martepuana E = 2*10°
MIla. Paguyc kpuBu3Hbl 6anku B ceueHuu I-I pasen  (Mm).

16.2. KonconpHast Oanmka JuiMHOW | Harpy)keHa paBHOMEPHO paCIpEICICHHOW Harpy3Koif
UHTEHCUBHOCThIO (. Mopaynb ympyroctu matepuana E. Ceuenue kpyrioe auamerpom d. Pamumyc
KPUBHU3HBI OCH OAJKH B OTMIACHOM CEUEHHUH PABEH ...

16.3. CrepxxeHpb M3 OAHOPOJHOIO MaTepuana HarpyxeH MomeHTamu M. JXKecTkocTb
nornepeyHoro ceueHus Ha u3ru6d Elx no anune nocrostHHa. Paguyc KpUBH3HBI p OCH CTEPXKHS PABEH ...

16.4. Crepxenb amuHol | Harpyxen MomeHTaMu M. JKeCTKOCTh MOTIEPEUHOTO CEUCHHUS Ha U3THO
EJx mo anmune mocrosiHHa. [Ipu yBenMueHHM JUIMHBI CTEpKHSA B JIBa pa3a paauyc KPUBU3HBI P OCH
CTEPXKHS ...
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16.5. JlepeBsinnas Oajika MPSIMOYrOJBHOIO CEYCHHUs HMIMPUHON D = 6 cMm BeicoToli h = 4 cMm
M30THYTa Ha Jyre OKpYXKHOCTH paaumycom 40 M. Momyns ynpyroctu gepesa E = 10* MIla.
MaxkcumanbHOE HampsbkeHue B 0anke papHo  MlIla.

16.6. OnHonposieTHas Oanka anuHOM | B cepeauue mposiera HarpyxkeHa cuioi F. Xectkocts
MOTIEPEYHOro ceueHus: Ha m3rud EJx mocrosnHa mo jumHe. [Ipu yBenn4YeHUW JUIMHBI MpOJieTa B JBa
pa3a MakCUMaJbHBINA IPOTHO ...

16.7. Koncoap amuHo# 2| HarpyxeHa qByMss MOMeHTaMHU. JKeCTKOCTh MOMEPEYHOro CeYCHUs Ha
n3ru6 EJx mo mmune mocrostHHa. IIporm® cBOOOJHOTO KOHIIA KOHCOJHM paBeH O, €CIM 3HAYCHHE
MOM€eHTa M paBHoO ...

16.8. Ha pucyHke moka3aH MpUMEpHBIN BU M30THYTOM ocu Oanmku. Cxema HarpyxeHus Oaykw,
COOTBETCTBYIOIIIAs TIPEJICTABIICHHOMN (hopMe n3ruda, mokasaHa Ha CXeMe ...

16.9. KoHconp Ha MOJOBHMHE UIMHBI Harpy)keHa pPaBHOMEPHO pAaCIpeieieHHOW Harpys3koi
uHTeHcHBHOCTH ( = 20 kH/M. Moyns ympyroctu Matepuana 6anku £ = 10* MIla, pasmep | = 2 m.
[Tporu® Ha cBOOOTHOM KOHIIE KOHCOJHU HE JIOJDKEH mpeBbimaTh [0] = 1 cM. M3 yclioBHS KECTKOCTH
JMaMeTp TMorepeyHoro ceueHust d paBeH  (cm).

16.10. KonconpHas Oanka mmHOM 2| Harpyxena cwioit F u momentom M = Fl. Pa3mepst
MOTMEPEYHOT0 CEYCHHS MO JIMHe Oanku He MeHstoTcsa. Moaynb ympyroctu marepuana E. @opma
M30THYTOM ocH OajJki Ha MEpBOM YYacTKE OMMCHIBAETCS KPUBOM  TMOpsiKa, a Ha BTOPOM

MOpsJIKA.

16.11. OmHomposteTHast Oanka UTHHOM |, BeICOTOM h Harpy:xeHa paBHOMEPHO pacrpeIeieHHON
Harpy3koil. Pagnyc KpuBH3HBI HEHTPAIBHOTO CJIOSI OAJIKK B CEpeIMHE MposeTa paBeH p. JXKecTKoCTh
nonepeyHoro ceyeHuss Ha u3ru® EJx mo Bcell nnmHe mocrositHHa. MakcHMajabHOE HOPMalbHOE
HanpsDKeHHe B Oaike paBHO ... (BiusiHMe monepevyHo# cruiibl Ha N3MEHEHNE KPUBU3HBI HE YYUTHIBATH).

16.12. YdacTok Oajki Harpy>keH paBHOMEPHO PACIpECICHHOW HArpy3koi MHTEHCHUBHOCTH (.
Monaynb ynpyroctu marepuana E. [lo jivHe ydacTka pa3mepsl MONEPEYHOro CEYEHUs HE MEHSIOTCS.
dopma 0cH U30THYTOM OAJIKM Ha TAHHOM y4acCTKE OMHMCHIBACTCS KPUBOM MopsIKa.

16.13. Koncons mmuHoi | Harpyxkena cumoit F. CeueHre Oaiku mpsMOyroyibHOE ¢ pasmMepamu b
u h. Moayne ymnpyroctu marepuana E. Ilpu yBenuuenun nuaeiHbix pasmepos (I, b, h) B aBa pasa
3HaYEHUE MaKCUMAaJILHOTO Mporuda ...

16.14. KonconpHas Oanka mmHoi 2| Harpyxena cuiamu F. Moayns ynpyrocta Matepuana E,
OCEBOI MOMEHT UHEpIUU ceueHus Jx 3amanbl. [Iporud KoHIIEBOTO cedeHus MpUMET 3HaYeHHue O, Koraa
3HaueHue cuiiel F paBHo ...

16.15. KoHconp HarpyxeHa BHEITHUMH MOMEHTaMH. [IprMepHBIH BUI W30THYTOH OCH OaJIKK
MIOKa3aH Ha CXEME ...

Tema 17: Buabpl HArpy:KeHUsI CTEPKHS

17.1. Ilpu 3anaHHOM BapuaHTe HArpY>KEHUsI paMbl BHEIITHUMHU CHUJIaMH ydacTok | paboTaer Ha ...

17.2. OueHky Ipo4YHOCTH MaTepuasa Ipy 3alaHHOM HamnpsH>KEHHOM COCTOSIHUM B OMACHOM TOYKe
CTEPXKHS C KPYTJIbIM CEYEHHEM MIPOBOIAT C UCMOJIB30BaHUEM TEOPHI MPOYHOCTH TIPHU:

17.3. IIpu 1aHHOM BapHaHTe HArPY)KSHUsS CTEPIKEHb MPSIMOYTOJIBHOTO CeUeHHS ¢ pasmepamu b u
2b uCTBITHIBAET ...

17.4. Pama kpyrioro ceueHusi HarpyxkeHa cuioi F. Kpydenue u miockuii monepeyHsiii U3rud
UCIBITHIBACT(-I0T) Y4aCTOK(-KH) ...

17.5. Cxema HarpyxeHHUs CTEpXHS KBaJIpaTHOTO CEYECHHS BHEIIHUMHU CHJIAMHU TOKa3aHa Ha
puUcCyHKe (OJHA cuja JISKUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHIUKYISIPHO TUIOCKOCTH).
Hedopmaruu (pacTspkeHue, KpydeHHe U IUIOCKUI MonepeyHbli n3rud) oTHOBPEMEHHO BO3HUKAIOT Ha
y4acTtke (-ax) ...

17.6. Cxema HarpyKeHUs CTEp>KHS BHEIIHUMHU CHJIAMU TpPEJCTaBlIeHa Ha pUCYHKe. JIIMHBI
y4acCTKOB OJIMHAKOBBI ¥ paBHbI |. TpeTHii yuacTOK CTep)KHS UCTIBITHIBACT JIe(OPMAIIUH ...

17.7. Cxema HarpyxeHHs pambl TOKa3aHa Ha pHUCyHKe. [lepBbIii y4aCTOK WHCIIBITHIBAET
, BTOpOi1 .

17.8. Tlpu maHHOM BapHuaHTE HArpyXeHHs cTepkeHb | paboTaeT Ha nedopMalnio pacTsHKEHUE.
Ecnu ynanute ogny cuny F, To crepskens | OyaeT UCTIBITHIBATS ...
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17.9. CrepxkeHb MpSAMOYrOJbHOTO cedeHHs ¢ pasMepamu b u 2b Harpyxen cunamu F u Fi.
Crepxenp paboTaeT Ha YUCTHIN KOCOH M3rud, Korya 3HaueHue cuiibl F1 paBHoO ...

17.10. Ilpu 3agaHHOM BapHaHTE HArpyXeHUs BHEIIHMMM CUJIAMHU CTEP’KEHb MPSIMOYIOJBHOTO
CEeYeHUs ¢ pa3Mepamu b u 2b ucneIThIBaET ...

17.11. Pama kpyrioro momnepedyHoro ceueHus HarpyxeHa cunamu F u 2F. Vuacrokx pamsi |
UCIBITHIBAET ...

17.12. Cxema HarpyXKeHHsI paMbl BHEIIHUMHU CHUJIaMH IIOKa3aHa HA PUCYHKE. Y4YacTOK pambl |
OyZeT HCTIBITHIBATH JeOpMaLnIo KpydeHHe, KoTia 3HaueHne cuibl F1 paBHO ...

17.13. Cxema HarpyxeHus paMbl KpYyIJOro TMOMNEPEYHOTO CEYECHHsS TMOKa3aHa Ha PHUCYHKE.
VYyacTtok pamsl [ uCnbITHIBACT ...

17.14. Ha crepxeHnp neiicTByroT BHewHue cuibl F u 2F. CeyeHue npsMoyrojpHOE ¢ pa3MepaMu
b u 2b. YuacTtku crepkHsS HCHBITBIBAIOT: @) 1 — KpydeHue, 2 — Kocod m3rud; 6) 1 — mutockuii
MOTEPEYHBIA M3rH0, 2 — KPyYeHHE W IUIOCKHH MOMEpevHbId M3rud; 6) 1 — KpydeHHE W IUIOCKHA
MOTIEPEYHBIN M3TH0, 2 — KOocoi U3rud; 2) 1 — KpyueHue U IUIOCKHIA TIONIepeUHbIi N3ruo, 2 — KpydeHue u
KOCoi u3ruo.

Tema 18: IIpocTpaHCTBEHHBIH U KOCOH M3ruod

18.1. Tomepeynoe cedeHne CTEPKHS MPSIMOYTOIBHUK ¢ pa3zMepamu b u 2b. [TnockocTh neficTBust
n3rubarommero MoMmeHTa M pacrnoJiokeHa HaJl yriioM 45° K TJIaBHBIM IEHTPATbHBIM OCSIM. 3HAYCHHUE
MaKCHUMaJIbHOTO HOPMAaJIbHOTO HAaIPsHKEHUS B JAHHOM CEYEHUU PaBHO ...

18.2. CrepkeHb KBaJpaTHOTO CEYEHHUs HarpyxeH BHemHUMH cwiamu F u 2F. Jlunelinbie
pa3mepsl b u | = 10b 3aganel. 3HaueHHE HOPMATTLHOTO HATIPSDKEHHS B TOUKe B paBHoO ...

18.3. CreprxeHb AIHHON | IPSIMOYroabHOTO CeYeHUsI ¢ pa3Mepamu b u 2b HarpyXeH MOMEHTOM
M. I[InockocTe neHCTBUS MOMEHTa pacmnojiokeHa moja yriom 60° x ocu Y. Moayns yrpyroctu
Mmatepuana E, pasmep b usBectusl. Jluneitnas nedopmariiust B Touke B, B HampaBiIeHUH OCH CTEPIKHS,
JOCTUTHET 3HAYECHUS €, €CIIM MOMEHT M OyZEeT paBeH ...

18.4. CrepxeHnb HarpyxeH cuioit F, kotopas pacrnonoxkena Haa yriioM o = 30° K BEpTUKAIBHOU
OCH CHMMETPUH U JISKUT B IUIOCKOCTH cedeHus. Jluneinble pasmepsl b u | 3agansl. HopmanbsHoe
HanpspbkeHue B Touke B ceuenus [-I paBHo ...

18.5. CrepskeHb MPAMOYTOJILHOTO CEYCHHUs ¢ pasmepamu b u 2D, miuHo# | Harpy:xeH MOMEHTOM
M. TInockocTh AEWCTBUS MOMEHTA PAcIoJioKeHa Moj YrioMm 45° K rIaBHBIM LEHTPAIBHBIM OCSM
ceyeHus. OTHOILLIEHHE 3HAaYeHHI HOpMaJIbHBIX HanpsbkeHui B Toukax B u C paBHoO ...

18.6. CrepkeHb KBaIpaTHOTO CEUEHHUS Harpy)keH BHEIIHUMH cwiamMu F u Fi. JluHelinbie
pasmeps! | u b 3anansl. HopmansHoe HampsbkeHue B Touke B paBHO Hy:mro, koraa cuna Fi1 paBHa ...

18.7. Ilpu kocoM n3rude MOJIHBIN MPOTUO CEUCHUS CTEPIKHS OMPEISISICTCS KaK ...

18.8. CrepskeHb MPSIMOYTOJBHOIO cedeHus ¢ pasmepamu b =2 cm, h = 3 cm, mmnoit | = 40 cm
Harpy)xeH BHELIHUMU cujaMu. Marepuan CTepKHs OJMHAKOBO pabOTaeT Ha pacTsDKEHUE M CHKaTHE.
Jonyckaemoe HamnpspkeHue it matepuana [c] = 160 Mlla. W3 pacyera Ha NOpOYHOCTH IO
HanpsDKeHUSM 3HadyeHue cuibl F pasio ~ H.

18.9. Crepxens anunoi | mpsMoyroibHOTO ceuenus ¢ pasmepamu 2b u 3b narpyxen cunamu Fi
u F2. U3mepennsle nuHeiHble nedopmanuu B Toukax B u C no HanpaBiIeHUIO OCH CTEPKHS 0Ka3aluCh
oauHakoBbl. CienoBarenbHo, oTHOLIeHUe Fi/F2 paBHO ...

18.10. CreprkeHb MPSIMOYTOJILHOTO ceueHus ¢ pasmepamu 2b u b Harpyxken cunoii F, nexarieii B
IUIOCKOCTH cedeHus Xy moa yriom 30° k ocu Y. Moayne ynpyroctu Marepuna E u pasmep | 3agaHbl.
JIuneitHas nepopmanus B Touke B 1o HanpaBieHHIO OCH CTEpP)KHS paBHA ...

18.11. CreprkeHb MPSIMOYTOJILHOTO CeueHus ¢ pasmepamu b u 2b Harpyxken cunoii F, nexarieii B
wiockoctu Xy. Pasmep | 3anan. HopmanbHoe HanpshkeHHe B TOUKe A PaBHO ...

18.12. CrepkeHb KBaJpaTHOIO CEYEHUS HarpykeH BHemHMMHU cuinamu F u 2F. Jluneiinble
pa3mepsl | u b 3amanbl. 3HaYeHHWE MaKCHMAaJIBbHOTO PACTATHBAIOLIETO HOPMAIBHOTO HAIPSHKCHUS B
CTEPXKHE PaBHO ...

18.13. B momepeyHOM MpsIMOYTOJILHOM CEYEHUH CTEpXKHS C pasmepamMu b m 2b ompeneneHb
3Ha4yeHus urubaromux MmomentoB My = 2M u My = M. HopmanbHoe HampsikeHle B Touke B paBHoO ...
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18.14. KoHnconpHas Oanka Harpy:xeHa MoMmeHTamu M u 2M. CedyeHue NPSMOYIOJBHOE C
oceBbIMU MOoMeHTaMu compotusiienuss Wy = 2W, Wy = W. Marepuan 6ajku oguHaKOBO paboTaeT Ha
pacTsbkeHue-cxxarue. JlonmyckaeMoe HopMallbHOE HalpsbkeHue [G| 3agaHo. M3 pacyera Ha IpOYHOCTD
110 HOPMaJIBHBIM HAIIPSDKEHHUSAM MUHUMAJBHO JOIYCTUMOE 3HaU€HUE napameTpa M paBHO ...

18.15. CrepkeHb TPSAMOYTOJILHOIO ceueHHus ¢ pasmepamu D w 2b, mmmuoi | nHarpyxken
BHeIIHUMH cuiamu F1 u F2. 3HaueHue HopManbHOrO HanpspKEeHUs B Touke B OyneT paBHO 3HaUYEHUIO
HOpPMaJIBHOTO HamnpsbkeHus B Touke C, korya otHomenue Fi/F2 paBHo ...

Tema 19: U3ru6 ¢ pacrsizkeHHeM-CoKATHEM

19.1. CrepxeHb KpYyIIoro cedeHus auameTpom d HarpyxkeH cuioi F. 3HaueHre MaKCUMalIbHOTO
HOPMaJIbHOTO HAIPSDKEHUS PABHO ...

19.2. CryneHuatblii cTepKeHb HarpyxkeH cuiod F. JluHeiHblii pasmep b 3aman. 3HaucHue
MaKCHMaJIbHOTO HOPMAaJIbHOTO HAIPSKEHUS B CTEPYKHE PABHO ...

19.3. Cxema HarpyxeHus ctepxHs cuinamu F u F1 = F mokasana na pucynke. [lonepeunoe
CeueHHe — PaBHOOECAPCHHBIN TPEYrONBHUK ¢ pasMepoM ocHoBaHust D u BeicoToit h. Tlpu cmene
HampaBJIeHUs CcuUibl F1 Ha NOPOTHBOIMONOXHOE MAaKCUMaJbHOE pACTATUBAIONIEE HANpsHKEHUE B
MONIEPEYHOM CEUYEHUU CTEPHKHS ...

19.4. Crepxenb kpyrioro cedenust auamerpom d Harpyxken cuiamu F u Fi=F. Tlpu cmene
HaIpaBJIeHUs CUJIbI F1 HA MPOTHUBOIIOJIOKHOE MAKCUMAJIbHOE HOPMAJIbHOE HAIIPSIKEHHUE . ..

19.5. Crepxenb HarpyxeH cunamu F u 2F. JIuneiinsiii pa3mep b 3a1an. 3HaueHne HOPMAIBLHOTO
HanpspkeHus B Touke K monepeyHoro ceyeHus paBHo ...

19.6. CrepkeHb KBaJpaTHOTO CEYEHHsI cO CTOpoHOH D Harpyxken neyms cuimamu F. Ecim
W3MEHHUTh HalpaBiIeHHE OJHOM U3 CHUJ Ha MPOTHUBOIOJIOKHOE, TO 3HAYEHHE MAaKCHUMAaJIbHOTO
HOPMaJIbHOTO HAIPSDKEHUS ...

19.7. CrepskeHb KBaIpaTHOTO CEYCHHUS CO CTOPOHOU D HarpykeH BHCIIHHUMH CHJIAMH. 3HAYCHHE
HOPMAaJIbHOTO HaIpsbKeHUs B Touke B paBHO ...

19.8. CrepskeHb Kpyriaoro ceucHus auamerpoM d Harpyxen asyms cuiamu F u F1 = F. [lpu
CMEHE HamnpaBleHUsl CWibl F1 Ha NPOTHBOIOIOKHOE 3HAYEHHE MAaKCHUMAalbHOTO HOPMalbHOIO
HaMpPsDKEHUS B TIOTIEPEYHOM CEUEHUU CTEPHKHS ...

19.9. CrepkeHb MMeeT HPSIMOYTOJIbHOE ceueHue ¢ pasmepamu b u 2b. Koopaumarel Toukm
npuiokeHuss cuibl F 3amanbl: Xp = b/4, yr = D/2. 3HaueHHe MaKCHMMAJIbHOTO HOPMAJIBHOTO
HaMpPsHKEHUS M0 a0COJIOTHOM BETUYMHE PABHO ...

19.10. Crepxenp HarpyxeH cwiamu F. [lonepeunoe cedeHne paBHOOCAPEHHBIN TPEYroJIbHUK C
pa3mMepoM OCHOBaHUS D W BbicoTOM 2D. MakcuManbHOE pacTArHBaIOIIee HANpPSDKEHHE B CTEPIKHE
paBHoO ...

19.11. CrepskeHb Kpyrioro cedcHus auamerpoM O Harpy:keH BHEIIHUMHU CHIAMH. 3HaYCHHE
MaKCUMaJbHOTO HOPMAJILHOTO HAIPSHKEHHUSI B IONIEPEYHOM CEUECHUU CTEPIKHS PABHO ...

19.12. CrepkeHb IPSAMOYTOJIBHOTO CEYECHHUS C pa3Mepamu b u 2D HarpyXeH BHEIIHUMH CHIaMHU
F u 2F. B ceuenuu -1 3naueHne HopMaabHOTO HanpspkeHus B Touke C paBHO ...

19.13. Cuna npuiio)keHa B LIEHTPE TSHKECTH IONEPEYHOI0 CEYEHHUsl MO HAMpPaBICHUIO OCHU
crepxHs. [Ipu mepeMerieHny cujbl OT HEHTpa TSHKECTH, MapauiebHO HAYaJbHOMY IMOJIOXKEHUIO,
HOPMaJIbHOE HAaNpPsDKEHUE B IIEHTPE TSHKECTHU MOMEPEYHOTO CEUCHHUS . ..

19.14. CreprkeHb KBaPaTHOTO CEUCHHUS CO CTOPOHOI D Harpy)keH BHEIITHUMH CHIIaMH. 3HAYCHUE
MaKCHMaJIbHOTO HOPMAJIBHOTO HAIIPSKEHUSI B CTEP’KHE PABHO ...

19.15. CtepikeHb KBaapaTHOTO ceueHus ¢ pasmepamu bxb, nmunoii | = 10b HarpykeH BHEITHUME
cunamu 2F u F. 3HaueHne HOpMaIbHOTO HampsbkeHHus B Touke C paBHO ...

Tema 20: U3rud ¢ kpyyenuem

20.1. Cxema HarpyXeHHsi CTEp)KHSI KPYIJIOro cedeHus auamerpom d, nmuHoi | mokasaHa Ha
pUCYHKE. 3HAUE€HHE JOIYCKAeMOT0 HANpPsDKEHUs Ul MaTepuania [G| 3aJaHo. 3HaueHue napamMerpa
BHEIIHEN Harpy3Ku M, 1o TeoOpuHr HauOOJBIINX KacaTeIbHbIX HANPSLKEHUH, PaBHO ...

20.2. CrepxeHb Kpyrioro mormepedHoro cedenust auamerpom d, mmunoit | = 10d nHarpyxen
cunoit F. HanpsbkeHHOE cocTosiHME, KOTOPOE MOKAa3aHO HAa PUCYHKE, COOTBETCTBYET TOUKE ...
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20.3. B nonepeyHoM CeueHUH CTEePXKHS JecTBYIOT m3rubarommue MoMeHTsl My = M, My = 2M u
kpyrsaamii MomMeHT My = 2M. Ceuenue xkpyrinoe auamerpom 0. 3HaueHHE SKBHUBAJICHTHOTO
HaNpsDKEHUS B ONTACHOM TOYKE, TO TEOPUU HAUOOJBIINX KacaTeIbHBIX HAIPSHKCHUH, PaBHO ...

20.4. B omacHOM Ce4eHUH KPYTJIOTo CTEpKHsS 3afaHbl: u3rubaromue MoMeHThl My = M, My =
2M, kpyrsamuii MomeHT M = M. Jlomyckaemoe HampspkeHHe ISl MaTtephajia CTEp)KHS paBHO [G].
MuHUMaNbHO JIOMYCTUMOE 3HAueHWe juamerpa O, MO TEOpUM HAMOONBIIMX KacaTebHBIX
HaIIpsDKEHUH, PaBHO ...

20.5. Crepkenbp Kpyrioro cedenuss puamerpom O HarpyxeH cwioii F. 3HaucHme
SKBUBAJIEHTHOIO HAIPSDKEHUS B OMNACHBIX TOYKAaX, II0 TEOPUU HAWOOJBIIMX KacaTeJIbHBIX
HaIIpsDKEHUH, PaBHO ...

20.6. Crepxenp quamerpom d, mnHoM | HarpyxeH cuitamu yepe3 abCOIOTHO KECTKUN DIIEMEHT
amuao# 21, Tlpu ynaneHun OJHOM W3 CHIJI TPY30MOABEMHOCTh CTepkHS . [lpu pemeHuu 3amauu
BOCIIOJIb30BAThLCS TEOpHE HanboapMxX KacarenbHbIX HanpsokeHui (111 Teopust mpounocty).

20.7. CrepsxkeHb NPSIMOYTOJIBHOTO ceueHust ¢ pasmMepamu b u 2b Harpyxen cuoit F. OmacHbiMu
SIBJISIFOTCS TOUKH ...

20.8. Cxema HarpyxeHusi Kpyrjioro crepxus auamerpoM d = 2 cm, puaoi | = 20 cMm moka3aHa
Ha pUCYHKE. 3HAY€HHE JOINYCKaeMOro HOPMAJbHOTO HAIpPSDKEHUs JUIs Marepualia, OIJMHAKOBO
paboTaromiero Ha pacTshKeHue U cxatue, [6] = 160 MIla. MakcumanbHOe 3Ha4YeHHe cuiibl F, koTopyto
MOXKHO MPHJIOKHUTh K CTEP)KHIO, U3 pacueTa Mo HampspkeHusiM paBHo _ H. Ilpu pemenun 3amaun
WCIIOJIb30BaTh TEOPHIO HAUOOJBITUX KacaTeNbHBIX HanpspkeHuit (111 Teoputo mpounocTn).

20.9. B momepeuyHOM CEYSHHH CTEp)KHS JIEHCTBYIOT m3rubarome MomeHTsl My = 2M, My = 3M
u kpyrsaumid MomMeHT My = 4M. Ceuenue kpyrioe nuamerpoMm 0. 3Ha4YeHHUE SKBHUBAJICHTHOIO
HanpsDKeHUs B OMACHOM TOYKe, MO0 TEOPUM YIENbHOM MOTEHIMAIbHOW SHEPTUU (POPMOU3MEHEHHS,
PaBHoO ...

20.10. CrepxeHb KpyIJIoro ce4eHus paboTaeT Ha KpydeHHe W M3ru0. B omacHeIX Toukax
HaMpPSHKEHHOE COCTOSIHUE ...

20.11. Crepxxenp mmHOM | KBagpaTHOrO cedeHHUst CO CTOPOHOM D HarpyeH kak Moka3aHO Ha
pucynke. B touke «K», momepedyHOro cedeHus pacroyioKEHHOrO BOJNM3HM 3aJ€TKU, HANpsKEHHOE
COCTOSIHUE TTOKA3aHO Ha CXEME ...

20.12. Crepxenp kpyriaoro ceucHus aumamerpom 0 mmmnoi | = 10d wmarpyxen cumoit F.
3HaueHUEe OHKBHUBAJICHTHOTO HAMNpPSHKEHUS B ONACHOM TOYKE CTEPXKHS, [0 TEOpUHU YIEIbHOM
MOTEHIIUATIBLHON SHEPTUH POPMOU3MEHEHHUS, PABHO ...

20.13. CrepskeHb KPYIJIoro cedeHus auamerpom d HarpyxeH Ha cBoOOaHOM KoHIle cuioi F. Ha
pacctosiu | OT CBOOOJHOrO KOHIIA MPUIOKEHA, MEPHCHIMKYISAPHO OCH CTEPXKHs, Mapa CHI C
momeHTOM Fl. 3HaueHue SKBHUBAJICHTHOrO HANpPSDKCHHS B OMACHOW TOYKE CTEP)KHS PaBHO ... Ilpu
pElIeHUH 3a/1a4ll BOCMOJb30BaThCSl TEOPHEH YAEIbHOM MOTEHIMATIbHOM SHepruu (popMOU3MEHEHUs
(IV Teopus mpo4HOCTH).

20.14. CrepxeHb KBaIpaTHOTO CEYEHHUS CO CTOPOHOM D HarpykeH MOMeHTaMHu. 3HaucHHE
SKBUBAJIIEHTHOTO HAMpPsDKEHUS B ONACHBIX TOYKAaX, MO TEOPUM HaWOOIBIIMX KacaTeIbHBIX
HaIpsDKEHUM, PaBHO . IIpu pemennu npuaats Wy = 0,2b3,

20.15. Crepykenb Kpyryioro cedeHus auamerpom d, mmHoi | Harpyxen cuoii F. HampsbkenHoe
cocTosiHue B Touke C NOKa3aHO HA PUCYHKE ...

4.1.4. lomaiiHee 3aJaHue

I[OM&I.HHCC 3aaHuC HUCHOJIL3YCTCA JJIsI OLCHKU KadeCTBa OCBOCHHA 06y‘IaIOIJ_II/IMC}I
O6p&30BElTCJ'II:HOI>i nporpamMmsal 110 OTACJIBHBIM TEMaM AUCHUIIINHBI. I[OMaIJ_IHee 3aJaHHuC OLICHUBACTCA
OLICHKOM GBauYTCHO», «HEC 3a4YTCHO». OI_ICHKa 00BABIIICTCS 06yqa101ueMyc;I HCMMOCPCACTBCHHO ITOCJIC
cllauM Ka)kJo# 3aJa4yu JOMAaIIHEro 3aJaHus.

IIkana Kpurepun onenuBanus
OneHka «3a4TeHo» - 3aJJaHUE PELICHO IPABUIILHO
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‘ O1eHKa «HE 3a4TEHO» ‘ - 33J1aHKME PELICHO HENPABUIbHO

[lepeuenp TeM MHAMBUYaIbHBIX 33/1a4 JIOMAIIHETO 3a/1aHUS:

1. IlocTpoenue >mrop BHYTPEHHUX CUIIOBBIX (DAKTOPOB MPH PACTSIKEHHUH (CKATUN),

2. I[locTpoenwe >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH KPYUCHUH,

3. [locTpoenue >mrop BHYTPEHHUX CUIOBBIX (DaKTOPOB MPH U3THOE,

4. TlocTpoeHue HSMIOp BHYTPEHHUX CHIIOBBIX (AaKTOPOB MpH H3rHOE C WCIOJIb30BaHUEM
YpaBHEHUH CHJI © MOMEHTOB,

5. [locTpoeHue >MIop BHYTPEHHUX CHIIOBBIX (DAKTOPOB B IJIOCKOW pame,

6. Pacuer Ha NPOYHOCTH NPU PACTKEHUM (CKATUN),

7. Pacuer Ha IPOYHOCTH P KPY4YECHUH,

8. Pacyer Ha MpoYHOCTH Npu U3rude O6aIKu U3 MPOKATHOTO MPOPUIIS,

9. Pacder Ha MPOYHOCTH TP U3rHOE OATKH C COCTABHBIM CEUCHUEM,

10. Pacuer Ha mMpoOYHOCTH NP U3TUOE,

11. Pacuer Ha MpOYHOCTH MPU KOCOM H3THOE,

12. Pacuer Ha MPOYHOCTb NP U3TUOE C PaCTSHKEHUEM-CKATHEM,

13. Pacuer Ha MPOYHOCTH MPHU U3TUOE C KPyUEHUEM,

14. Pacuer Ha IPOYHOCTH MPHU CIOKHOM COTIPOTUBIIEHUU.

4.2. Ilpouenypsbl M OLIEHOYHBbIE CPEICTBA /sl IPOBEACHUS MPOMEKYTOUYHOM aTTeCTAMHU
4.2.1. Dx3ameH

DKk3aMeH sBisSeTcs  (QOpMON  OIEHKH KadecTBa OCBOCHHS OOYdYaIOIIMMCS OCHOBHOM
npodecCHoOHANBHOM 00pa30BaTEILHON TPOrpaMMBbl IO pasjaenamM JUCHUIUINHBL. [lo pesynbraram
9K3aMeHa 00Y4YaroleMyCsl BBICTABIISETCS OLIEHKA «OTIIMYHOY, «XOPOLIOY», «yIOBIETBOPUTEIHHOY HIIN
«HEYIOBJIETBOPUTEIHHOY.

DK3aMeH MO0 [AUCUUIUIMHE NPOBOAUTCA B COOTBETCTBHM C PACHUCAHHEM MPOMEXYTOUHOMN
aTTecTallii, B KOTOPOM YKa3bIBa€TCsS BpEMs €ro MpOBEACHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclycaHue pa3MellaeTcs Ha HHPOPMAIMOHHBIX CTEHAAX, a TaKkKe Ha
ohUIIHATILHOM CaiiTe YHUBEPCUTETA.

YpoBenb TpeOOBaHUN [UIsI MPOMEXKYTOUHOM aTrTecTaluu OOYyYaroIIUXCsl YCTaHABIIMBAETCS
paboyeil mporpaMMoil IUCHUTUIMHBI U JOBOJAUTCS IO CBEIEHUS 00YyJaroIUXCs B Hayalle CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuiio, jJektopamu. C paspemieHus 3aBenyromiero kadempoit
Ha JK3aMEHE MOXKET MPUCYTCTBOBATH IMperojaBareib Kadeapbl, MPUBICYCHHBIH s MOMOIIU B
mpueMe »dK3aMeHa. B cilyyae OTCyTCTBHUS BEAYIIETO MpEnojaBaTesis dK3aMEeH MPHUHUMAETCS
MIpernojaBaTesieM, Ha3HAYeHHBIM pacopshKEHHEM 3aBeAyIoero kadeapoil.

[IpucyrcTBHe Ha 5K3aMeHEe TpernojaBareieil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopshKeHHs peKTopa, IPOPeKTopa 1o yueOHo# paboTe min AekaHa GpakyiabTeTa He JOMYCKaeTCs.

OOyuaromuecs: MpH SIBKE Ha SK3aMEH 00sS3aHbl UMETh MpHU cede 3aUeTHYI0 KHIDKKY, KOTOPYIO
OHH TMPEABSABISAIOT YIK3aMEHATODY.

Jlnst mpoBeieHHsl SK3aMeHa BEAYILUNA MpenoJaBaTesib HaKaHYHE MOJIy4YaeT B JIEKaHaTe 3a4ETHO -
9K3aMEHAllMOHHYIO BEIOMOCTh, KOTOPAasi BO3BpAIAETCsS B JEKAHAT MOCIE OKOHYAHUS MEPOIPUATHUS B
JI€Hb MTPOBEACHUS IK3aMEHA WIIM YTPOM CIEAYIOLIErO JIHS.

DK3aMeHbl TPOBOAATCS MO OuieTaM B YCTHOM WJIM TNHCHBbMEHHOM BHJE, JHOO B BHUE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISAIOTCA M0 YCTAaHOBJICHHOU (DOpME B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpoil »K3aMEHAIIMOHHBIMH BOIMPOCAMH U YTBEPKIAIOTCS 3aBEIYHOIIHM
kadeapoii exxeronHo. B Ounere copepkutcs 2 TEOPETUIECKUX BOTIPOCa U 3a/1a4a.

DK3aMeHaTOpy NPEIOCTaBIIsETCS MPABO 3a/aBaTh BOMPOCHI CBEpX OuWiera, a Takke MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh JUISl PELICHUS 3aJauyd U TPUMEPHI, HE BBIXOJSIIME 32 PAMKH
MPOMIEHHOr0 MaTepurasa o u3y4yaeMoi AUCIUIUIMHE.
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3HaHMsI, YMEHUS U HABBIKU OOY4alOLIUXCS OIPENEISAIOTCS OLEHKAMHU «OTJIMYHOY, «XOPOILIOY,
«YZIOBIIETBOPUTENIBHO»,  «HEYJIOBJIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCA B 3a4YETHO-
9K3aMEHAIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHUKKY 00y4aromerocs B IeHb 3K3aMeHa.

[Ipn mpoBeneHHM YCTHOTO HK3aMEHa B ayIUTOPUU HE JIOJDKHO HAaXOAUThCs 0oJiee BOCHBMU
o0yJaromuxcs Ha OJHOTO MPETOAaBaATEIA.

[Ipu mpoBeneHHHM YCTHOTO 3K3aMEHa OOYYalOIIMIiCS BBHIOMpAaeT SK3aMEHAI[MOHHBIA OWIIET B
CIIy4aifHOM TIOpsIZIKE, 3aTeM Ha3bIBaeT (DaMUIINIO, UM, OTYECTBO U HOMEP SK3aMEHAI[MOHHOTO Oniera.

Bo Bpemsi »k3ameHa oOywaromiyecsi MOTYT II0JIb30BAaThbCA C Pa3pelIeHUs 3K3aMeHaTopa
MIPOrpaMMOi JMCLUMIUIMHBIL, CIOPABOYHOM M HOPMATHUBHOM JIMTEpaTypoil, APYrMMH NOCOOUAMH U
TEXHUYECKUMU CPEJICTBAMHU.

Bpewmst moAroToBKM OTBETA MPH cade IK3aMeHa B yCTHOM (OpME TOIDKHO COCTABIISITH HE MEHEe
40 MuHYT (IO *eJaHHI0 00yYaroILIerocs OTBET MOXKET ObITh AOCPOUYHBIM). Bpems orBeTa — He Oosee
15 munyT.

OOyyaromuiics, UCIBITHIBAIOIUN 3aTPYJHEHHS] IPU MOJATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OuneTy, UMeeT MpaBO Ha BBHIOOpP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJJICHHUEM BPEMEHU Ha
noArotoBky. [Ipu OKOHUaTEIIbHOM OLIEHMBAHUHU OTBETA OLIEHKA CHIKAaeTcs Ha oauH Oami. Berigaua
TPEThEro OUJIeTa He pa3peniaeTcs.

Ecnu oOy4aromumiicst SBUJICS Ha DK3aMeEH, U, B3SIB OMJIET, OTKA3aJICSA OT MPOXOXKICHHUS aTTECTAIlUN
B CBS3M C HENOATOTOBJIEHHOCTHIO, TO B  BEIOMOCTHM €My BBICTaBJISI€TCS  OLIEHKa
«HEYJOBJIETBOPUTEIBHO.

Hapymienne IuCHUIUIMHBI, CHHUCHIBAaHUE, MCIIOJIb30BaHHE OOYYaIOIIMMUCA Hepa3peleHHbIX
MEYaTHBIX M PYKOMHUCHBIX MaTepHaioB, MOOWJIBHBIX Telle(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTrUX BUAOB JUYHON KOMMYHUKALIMOHHOW U KOMIBIOTEPHON TEXHUKU
BO BpeMs AaTTECTallMOHHBIX MCIBITAaHUN 3ampenieHo. B cinydae HapymeHus 3Toro TpeOOBaHUS
IpenojaBateslb 00s3aH YOAIUTh OOY4YaroIIerocss M3 ayIuTOPHUM M IMPOCTABUTH €My B BEJOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIBHO.

BeicTaBneHHe OLICHOK, IIOJIyYEHHBIX IIPH IOJABEACHHH PE3yIbTAaTOB IPOMEKYTOYHOU
aTTecTallud, B 3a4CTHO-DK3aMCHALMOHHYI0 BEIOMOCTb M 3a4E€THYK0 KHIDKKY IPOBOJUTCS B
IIPUCYTCTBUM caMoro oOyuwaromierocs. llpenojgaBarenn HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHs 3allMCEd O pe3ysbTaTaXx NPOMEXKYTOYHOM arrecraluu B
3a4€THO-K3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHBIC KHIKKH.

HesBka Ha 5K3aMEH OTMEYacTCs B 3a4E€THO-3K3aMEHALMOHHOW BEJOMOCTH CJIOBAMHU «HE
SABUIICS.

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM CIaTh 53K3aMEH B YCTaHOBJIEHHBIE CpPOKH,
YHUBEpPCUTET yCTaHABIUBAET NEPUOJ JMKBUIALMH 330JDKCHHOCTH. B 3TOT nepuox npenojgaBaTeny,
IIPUHUMABIINE 5K3aMEH, JOJDKHBl YCTAaHOBUTh HE MEHee 2-X JHel, korja oHu OyIyT NpPUHUMATh
3a0JpKeHHOCTH. MHpopMmanus o JIMKBUJIALMM 33J0/DKEHHOCTH OTMEYaeTCcsl B HK3aMEHAllMOHHOM
JIUCTE.

OOyuaromuMcs, NOKa3aBIIUM OTJIMYHBIE W XOPOILIME 3HAHHUSA B TEUEHHE ceMecTpa B XO[e
IIOCTOSIHHOTO TEKYIEro KOHTPOJIA YCIIEBA€MOCTH, MOXET OBITh IPOCTaBJIEHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu 3k3aMeHa. OlieHKa BBICTABIIAETCS B HK3aMEHALIMOHHBIN JIMCT UM B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WMHBanuapl U auna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMH 370POBbsl, MOTYT CIaBaTh JK3aMEHBI B
MEXXCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE HHANBUYaIbHBIM Y4eOHBIM IIaHOM. VIHBanus1 1
JUIAa ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbsI, UMEIOUINE HApPYLIEHUS ONOPHO-IBUIaTEIBHOTO
anmapara, JOIIyCKalOTCid Ha AaTTECTAllUOHHBIE MWCIBITAHWS B COINPOBOXKIEHUM AaCCUCTEHTOB-
COTIPOBOKJAIOIIIHX.

[Ipouienypa mpoBeneHHs] MPOMEXKYTOUHOM aTTecTallMy A OCOOBIX CIIydaeB H3JI0KEHA B
«ITomo>xeHnu o0 TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluy OO0YyJaIOLINXCs 110
OIIOII 6akanaBpuata, cnennanurera u mMaructparyps» ®I'bOY BO HOxuo-Ypansckuii AY (2016
r.).

Illkana u KpUTCPUU OLICHUBAHUS OTBETA 06yqa101ueroc51 MMpEACTaBJICHBI B TaGJlI/II_IC
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IIkana Kpurepuu oneHnBaHus

BCECTOPOHHEE, CHUCTEMATHYECKOE€ M TIIyOOKO€ 3HAHUE MPOrPaMMHOIO

Onenka 5 Marepuanga, YCBOCHHE OCHOBHOW M JIOTIOJHUTEIBHOM JIUTEPATYPHI,
(oTIIMYHO) PEKOMEHJIOBaHHOW MMPOTPaMMOM JUCIHUILIUHEI, MPABHILHOE peIIeHHE
3a/1a4H.
NOJTHOE 3HAHHWE MPOTPAaMMHOTO MaTepuana, YCBOCHHE OCHOBHOM
Ornenka 4 JUTEPaATYPBHI, PEKOMEHIOBAaHHOM B MpoTrpaMme, HAJINYNE
(xopor10) MaJj03HAYUTENBHBIX OMIMOOK B PEUICHWU 3aJa4M, WU HEI0CTATOYHO

IMOJIHOC PACKPBITUC COACPIKAHHUC BOIIPOCA.

3HAaHUC OCHOBHOI'O IMPpOrpamMMHOr0 Marcprajia B MUHUMAJIbHOM O6’I)CMC,

Orenka 3
1 MOTPEITHOCTH HEMPUHITUITHAIEHOTO XapaKkTepa B OTBETE Ha K3aMEHE U B
(YIOBJIETBOPHUTEIILHO)
pEIICHNUHN 33]1a4H.
nmpoOenbl B 3HAHUSAX  OCHOBHOTO  IMPOTPAMMHOIO  Marepuaia
Orenka 2 p porp p ’

(HEYIOBIIETBOPUTENHHO)

MPUHIUINAIbHBIE OMIMOKM NpU OTBETE Ha BOMPOCHI U B PELIEHUU
3a/1a4H.

1.

Bomnpocsl Kk 3xk3ameny
3 cemecTtp

IlonsaTnsa IIPOYHOCTHU, KECTKOCTH, YCTOﬁqHBOCTH. OCHOBHBIE THIIOTE3BI COITPOTUBJICHHUA

MaTepHaoB.

O 00 1 O\ D W

. Knnaccuduxkanus ten. [IpuHIMIIBI TOCTPOEHUS pacue€THOM CXEMBI.

. BHemHue cuiibl, uX KiacCU(pHUKaIus.

. [lonsiTvie ¥ BUBI BHYTPEHHUX CUIIOBBIX (DAKTOPOB.

. [locTpoenue 3m0p BHYTPEHHUX CUJTIOBBIX ()aKTOPOB METOJIOM CEYEHHIA.

. [IpaBmita mocTpoeHuUs S0P BHYTPEHHUX CUIIOBBIX (DaKTOPOB MIPH PACTHKEHUU (CKATHH).
. [IpaBuia nocTpoeHus SM0p BHYTPEHHUX CUJIOBBIX (PAKTOPOB MPU KPYUECHHH.

. [IpaBuia mocTpoeHus SM0p BHYTPEHHUX CUJIOBBIX (PAKTOPOB MpH U3ruode.

. [lonsiTre HaNpsHKEHUSI, KOMIIOHEHTHI HAIIPSKEHUS.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

[TonsiTue o nepopmanivy, KOMIIOHEHTHI AePOpPMALIHH.

XapakTepucTHUKa MPOCTHIX BUAOB HATPYKEHUSI.

OcHOBHOE yCIIOBHE ITPOYHOCTH.

OCHOBHOE YCIIOBHE KECTKOCTH.

Huarpamma nedopMupoBaHus MaTepuaia: 00Ias XxapakTepuCcTHUKa.

OcoGenHoctu auarpamMm J1eOpMUPOBAHUS TUTACTUYHBIX U XPYIKUX MaTEPHUATIOB.
Omnpenenenrne MeXaHUYECKUX CBOMCTB CTaJeil U CIIJIaBOB.

CocraBngroiire MEXaHH4eCKIX CBOMCTB CTalleil U CIIIaBOB.

OcoOeHHOCTH YCIOBHS MPOYHOCTHU VIS TIACTUYHBIX U XPYIKUX MaTEepPHAIIOB.

[lonsTHe O pacTsDKEHHWU W CKATUM, BHYTPEHHUE CHIIOBBIE (DaKTOpBI, MOCTPOCHHUE S0P

BHYTPEHHHUX CHUJIOBBIX (DAKTOPOB.

20
21
22
23
24

. Pacuet Ha mpOYHOCTH MpU paCTKEHUH (CKATUN).

. 3akoH ['yka mpu pactspkenn (cxatun) u kodhdunuent [lyaccona.

. Omnpenenenue nepeMenieHuil mpu pacTsKEHUU (CKATHH).

. Bunipl pacueToB Ha MPOYHOCTb.

. IlonaTue o Kpy4eHHH, BHYTPEHHHE CUJIOBBIE (DaKTOPBI, IOCTPOCHUE SIIOP BHYTPEHHUX

CHJIOBBIX (DaKTOPOB.

25
26
27

. PacdeT Ha mpOYHOCTH MPHU KPYUCHHH.
. 3akoH ['yka npu Kpy4yeHuu.
. Onpenenenue aedopMaryii pu KpydeHUH.

28. lIlonstue o0 wm3rube, BHYTpPEHHHE CHIJIOBBbIE (DAKTOpHI, MOCTPOCHHUE S0P BHYTPEHHHUX
CHJIOBBIX (DaKTOPOB.
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29. Hanpspkenus npu u3ruoe.

30. Pacyer Ha MPOYHOCTH MU U3rHOE.

31. IloHATHE O TEOMETPUUECKUX XaPAKTEPUCTUKAX INIOCKUX CEUEHUH.

32. Cratnueckuil MOMEHT cedeHUsl. OpeieseHre LIEHTpa TSKECTH CEUSHUS.

33. MoMeHT MHEPIMH CEUCHUS: IOHATHE, ONIPEIeTICHUE, UCIIOJIb30BaHHE.

34. l3mMeHeHME MOMEHTAa HMHEpPLUUU CEUYEHHsS] IpU MapajuIeIbHOM IEPEHOCE CUCTEMBbI
KOOp/JUHAT.

35. Onpenenenre MOMEHTa HHEPIIUU COCTABHOTO CEUCHUS.

36. IloHATHE TTIaBHBIX OCEN U TJIABHBIX MOMEHTOB UHEPIIUH.

37. MOMEHT COIIPOTUBJICHUSI CEUEHUSL.

38. PanrioHanbHble GOPMBI IONIEPEYHBIX CEUEHUM.

4 cemecTp

1. TloHATHS TIPOYHOCTH, KECTKOCTH, YCTOWYMBOCTH. OCHOBHBIC THUIIOTE3bl COTPOTHBIICHUS
MaTepHaJoB.
. [loHsiTHE ¥ BUIBI BHYTPEHHUX CHUIIOBBIX (DAKTOPOB.
. [lonsTHE HANPSOKEHUS, KOMIIOHEHTHI HATTPSKCHUS.
. [lonsitre o nepopmany, KOMIOHEHTHI JeOpMaIUH.
. XapaKTepruCTUKa MTPOCTHIX BUIOB HATPYKEHUSI.
. OCHOBHOE€ yCIIOBHE ITPOYHOCTH.
. OCHOBHOE€ yCIIOBUE HKECTKOCTH.
. Anarpamma nedopmupoBanust MaTepraia: 00IIas XapakTePUCTHKA.
. CocTaBisronue MEXaHNYECKUX CBOWCTB CTAJIEH U CILJIaBOB.
0. OcobeHHOCTH YCTIOBUS MPOYHOCTH JUISl IJTACTUYHBIX M XPYIKUX MaTepHaIIOB.
1. Yopyras nuaus 6ayiku npu u3ruode.
12. Onpenenenue nepemMelieHui npu n3rude meroaoM Mopa.
13. Onpenenenue nepemMeIIeHu mpu 3rude ¢ UCIoIb30BaHueM IpaBuia Bepemaruna.
14. OnpeneneHue nepemMenIeHui mpu u3rude ¢ ucnoyibzoBanueM Gopmyinsl CUMIICOHA.
15. TloHsiTHE HANIPSHKEHHOTO COCTOSIHUS B TOUKE Tena. Buibl HAPSHKEHHOTO COCTOSTHUSL.
16. [Inockoe HanpspKEHHOE COCTOSIHUE. | TaBHbIE MIOMAAKHU U T1aBHbIC HATPSHKCHUS.
17. O600meHHbIH 3aK0H ['yKa.
18. Teopuu mnpOYHOCTH, NpPUMEHSEMBbIC JJs pacyeTa KOHCTPYKUUHA M3 IUIACTUYHBIX
MaTepHanoB.
19. Teopuu npoYHOCTH, IPUMEHSIEMbIE JIJIsl pacyeTa KOHCTPYKIUH U3 XPYIKUX MaTEpUaJIOB.
20. CnoxHoe conpoTtuiieHue. PacueT Ha MpoyHOCTH IPU KOCOM H3rHoe.
21. Cnoxnoe conpotuneHue. [ledopmarun u nepeMenieHus npu KOCoM u3ruoe.
22. CnoxHoe compoTHBiIeHHE. Pacyer Ha NPOYHOCTH NPU BHELEHTPEHHOM PACTSKEHHH-
CKaTHUU.
23. CioxHO€ COMpOTHUBIIEHUE. SIAPO cedeHusl Mpy BHEIICHTPEHHOM PaCTSKEHUU -CKATHH.
24. CnoxHoe conpoTHBIieHHE. PacueT Ha MPOYHOCTH MPH U3THOE C KPYYCHHEM.
25. HanpskeHHOE COCTOSTHUE TP U3rHbe ¢ KPYyYSHHEM.
26. Ilonatue 00 yCTOMYMBOCTH CKUMAEMOTO cTepKHs. [[OHATHE KPUTHUECKOMN CHIIBI.
27. YcTOHYMBOCTbH CKATOTO CTEpXkHA. 3a7aya Ditnepa.
28. 3aBHCUMOCTH KPUTUYECKOM CUITBI OT YCIIOBUM 3aKpETIICHUSI.
29. Pacuer »rieMeHTOB KOHCTPYKIIMHU TIPH yAapHOM HarpykeHuu. OnpeneneHue
JUHAMHYECKOT0 Kod(hdUIlneHTa Mpu BEPTUKATHLHOM yaape.
30. Pacder »rieMeHTOB KOHCTPYKIIUHU TIPH yAapHOM HarpykeHuu. OnpeneneHue
JTMHAMHYECKOT0 KO3 dUIlMeHTa MPU TOPU30HTATBHOM yaape.

PP O0ONOO O, WN
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