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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCHUILIMHE

Conpomusnenue mamepuanog
(HauMeHOBaHUE AUCITUTUIMHBI)

Kox konTpompyemoi HaumenoBanue
Ne KonTposmpyembie pa3aeibl
KOMIIeTeHIIM U OLICHOYHOI'0
n/n (TeMbl) TUCHHUILINHBI
(M1M ee 4aCTH) cpeacrBa
Beenenue. Pactshkenue u cxxarue. OITK-1 Tecr, pemienne
1 3agayd
Cl10)KHBIE CITydau pacTSIKEHUS U OIIK-1 Tect, pemenue
2 CXKaTus OIlIK-1.1 3aJga4d
N3rub6. [Iposepka npoyHocTy 6anox OIIK-1 Tect, pemienue
3 OIIK-1.3 3agay
[ToreHnmaneHas 3HEprUs. OITK-1 TecT, pemenne
4 | Cratruecku HeonpeaeIuMbIe OAIKH.
pen OIK-1.2 3aaavd
CnoxHo€e COnpOTUBIICHNE Tecr, pemenue
5 OIIK-1
OIK-1.3 Janat
VY CTONYMBOCTB 3JIEMEHTOB OITK-1 Tecr, pemenue
6 | konc i
TPYKIL OIIK-1.2 3aaavd
JlnHamMu4eckoe eCTBUE HArpy30K OIK-1 Tect, pemienue
7
OINK-1.1 Janad
HEPEYEHDb OHEHOYHBIX CPEJICTB
Ne | HammeHoBaHme KparTkasi xapakTrepucTuka IIpeacraBiieHue
n/n OLIEHOYHOT0 OLIEHOYHOI'0 CPe/CTBA OLIEHOYHOT0
cpencTBa cpencTBa
B (oHae
CpencTtBo  KOHTPOJST ~ YCBOGHHUS  y4eOHOTO TecThi 110
1 Tecmoegvie Marepuaja TEMbl, pasleia WIM  pas3desoB a3enam
3a0anus JUCLUIIIINHBL, OPraHW30BaHHOE KaK p
JTUCHUTITUHBI
yueOHOe 3aHATHE B BUJIE TECTOB
CpenctBo NpoBEpKH YMEHUH IPUMEHSTh Kommuiekt
IIOJIYYCHHBIC 3HAHUS JJIA PCIHICHUA 3a1a4 KOHTPOJIbHBIX
2 | PeweHue 3a0ay Y ATAD s TPOTE
OIMPEACIICHHOI'0 TUIIa 110 TEME UJIN 3alaHHUU 110
pazaeny y4eOHOW AUCIIUTIINHEIL. BapuaHTaM
3 . Bompockr k
Oxzamen Hrorosast popma OlleHKH 3HAHHIA
JK3aMEHY




BOITPOCHI JIJISI TECTOBBIX 3AJIAHUAM

Tema 1. PacTsiakenne u coxxkaTue.

1. HanpsokeHus 1 feopManiny Npy pacTsHKEHUH U CKaTUU B IIpeeiax yIpyrocTu.

2. DKCIIEpUMEHTAIIBHOE M3YYEHUE PACTSDKEHUS M CKATUA  PA3JIMYHBIX MATEpUAIOB U
OCHOBBI BBIOOpPA JIOMYyCKAEMBIX HANPsHKEHUH.

Tema 2. Ci105kHBIE CIy4aW PACTSAKEHHUS M CKATHS

1.Pacuer craTu4ecky HEONPEAEIMMBIX CUCTEM 10 JOITYCKAEMbIM HAIIPSKEHUSM.

2.Y4er cOOCTBEHHOTO Beca IPH PacTKEHUU U CKATUU.

Tema 3. U3rud. [lpoBepka npouHocTH 0aJI0K.

1.IIpoBepka mpoyHOCTH MaTepuaia MpHu CI0KHOM HANPSIKEHHUHU.

2. BuyrpenHue cuinoBblie (pakTopbl pu usruoe.

3.0m10psl NONEPEYHbIX CHJI M U3TUOAIOLINX MOMEHTOB.

4. BpruuciieHre HOpMaJIbHBIX HANPSDKEHUH MpU n3rule v mpoBepka MPOYHOCTH OAJIOK.

Tema 4. [lorenuuaabHas 3Heprus. [lepeMenenue B 6ajakax npu uzruoe.

CraTnyecku HeonpeeJnMble OAJTKH.

1 .IIpumeHeHne NOHATHS O IOTEHUMAIBHON S3HEPTUHU K OIPEIEIICHUIO NTEPEMELLEHU.

2. CraTHuecKy HeonpeaeIuMble OalKu.

Tema 5. Ci10:kHOe CONPOTUBJIEHUE

1.Kocoit n3ru6.

2. CoBMecCTHOE JIeHCTBUE KPYUEHUSI U U3ruoda.

3.006mwmii ciaydail CI0’KHOTO CONPOTUBIIEHUS.

4. Pacuer 1o 10onycKkaeMbIM Harpys3Kkam.

5. IlonsATHE O pacyeTe No NpeAeIbHBIM Harpy3KaM.

Tema 6. YcTOMYHBOCTH 371eMEHTOB KOHCTPYKIIU

1. IIpoBepka cxaThIX CTEP)KHEN HA YCTOMYHUBOCTb.
2. bosee ci0HBIE BOIPOCHI MPOBEPKH AJIEMEHTOB KOHCTPYKIIUN HA YCTOMNYUBOCT.

Tema 7. lunamuyeckoe AeliCTBHE HATPY30K

1. Yuer cun neepuuu.
2. HanpsbxeHust ipu yaape.

3. HpOBCpKa MMPOYHOCTHU MaTCpHraJia IIPU NMMCPCMCHHBIX HAIIPSAKCHUAX.



KOMILIEKT TECTOBBIX 3AJIAHUM
TECTOBOE 3AJAHHUE Ne 1

BOIIPOC

BApHUAHT OTBCTA

Uro He u3y4yaeT HayKa O CONPOTUBIIEHUU MaTepUanoB?

MIPOYHOCTh

TBEPAOCTDb

KECTKOCTb

YCTOWYHBOCTh

CKOJIbKO BHYTPCHHHMX CHJIOBBIX (DAKTOPOB OMNPEICIISIOT C
OMOILBIO METO/Ia CEUECHMIT?

2

4

5

6

B kakux enmuHUIIAX U3MEPSETCS MOIYJb YIIPYTrOCTH MaTepUajoB
E (Monmyns FOHra)?

[MIla]

[xH]

[kHM]

[kH/M]

Kak 0003Ha4aroT AO0IIYCKAEMbIC HOPMAJIbHBIC HaprI)KCHI/Iﬂ?

[t]

[]

[P]

[u]

YeMy paBHO MakCHMaJIbHOE KacaTelIbHOE HAaNpPsKEHUs IpU
OCEBOM PACTSKEHUU (CxKaTHH)?

c/2

O

20

0

Kakoii Bun neopmanyy ucusIThIBaeT Ban?

KpyueHue

U3ruod

pacTsKeHue

CXXaTuc

Kak BeIpakaercs *ecTKOCTb Bajia?

EJ,

EF

GF

GJa
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Kakoii Bug umeer 3axkoH ['yka npu kpyueHun?

M =¢],/Gl

[

p=G6M/],l

G=M],/pl

w

©=MIl/G],

SN

Kakoii Bun nedopmanyu ucneiThiBaeT Oanka?

pacTsDKeHUe
(cxatue)

CABUI

Kpy4eHue

U3ruo

10

Yemy paBHA Ipon3BOAHAs mHomepedHon cuibl Q mo abcuucce
ceueHus npu u3ruoe?

ala|Z|la

AN~ lWN -




Ne BOIIPOC BAapUaHT OTBETA
ITo xakoii popmyiie onpenensaoTcss HopMaabHbIC HAIPSDKCHUS o =JzIM
1 IIPH YUCTOM U3ruode? c =J/Mz
o =Mz/J
o =MJ/z
Kaxk BbIpaxkaeTcsa NOTeHIUAIbHAs 3HEPrus Aedopmanuu npu U= MIL/2E]
YUCTOM M3ru0e 0aaKku, eCiIu U3ru0arouii MOMEHT M J)KECTKOCTh U = M2L/E]
12 | nocrosnst o aymmne? U= MI/E]
U= M?1/2E]
KakuMm ydeHpIM BriepBbIe Oblia BhIBeZeHA hopMyIia: JI. Ditnep

13 I = % @. Scunckun
Jyb . Kypackuit
I'. Mop
Kaxkoe ypaBHEeHHE Ha3bIBaCTCS MPHUOIUKESHHBIM EJ.y =M(x)
Qg depeHIraIbHBIM YpaBHEHHEM U30THYTOW OcH OaKu? EF-y =M(x)
14 g
EJ-y =N(x)
FJ.y =M(x)
Yemy paBeH mporud Oajiku JTHHOM |, KecTKo 3alieMIeHHOM Ha f=- PI¥3EJ
OJIHOM KOHIIE U Harpy»eHHOI Ha Apyroii cuion P? f = - PI3/2EJ
15 f=- PIP/2E]
f = -PI3/3EJ
Kakum ydeHbIM BBEECH B MPAKTUKY pacyeTa CJIeIyrOIIHii JI. Diinep

WHTETpa: @. Acunckui
l
16 5 f MM 1. Kypasckuid
= b
. Ej I". Mop
B xakom ciydae kocoit u3ru6 BeIpOXKJIAeTCs B IUIOCKHM, eclin > a
yT'OJI HAKJIOHA TUIOCKOCTH JIEHCTBHS CHII (0, & YTOJI HAKJIOHA 9 <a
17 i v 2
HEUTpanbHOU TUHUKN O 0 =0
0 =1/
OrnpenenuTh BEIMUMHY yTila HAKJIOHA HEUTPATbHOM JIMHUU O 80°
IpU KOCOM M3Tu0e, €CIIU YToJl HaKJIOHA MJI0CKOCTH JAEUCTBHS 70°
18 | cun ¢ = 36°, a OTHOIIIEHHE MOMEHTOB WHEPITUU PaBHO §? 60°
50°
Kakoii popmyroii onpenensiercss BeIMUMHA KPUTHIECKUX ox= 2m E/\?
HAIPSHKCHUHN JIJIS1 CKATOTO CTEPIKHS? ox= mE [\
19
ox= M E /)
o= m?E /A

20

Kaxk BBITIAIUT yCcioBHE MPUMEHUMOCTH (HOPMYJITBI Ditnepa Jist
CKATBIX CTEPKHEU?
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TECTOBOE 3AJJAHHUE Ne 2

BOTPOC BapHaHT OTBETA

Ne
Kak nHazpiBarotcs gedopmarinm, KOTOpbIE HCYE3ar0T IOCIIe OCTaTOYHbIE 1
1 yJaJeHUs BhI3BABIIMX UX CHUJI, - TEJIO MMOJHOCTHIO yIpyTHe 2
BOCCTaHABIIMBAET CBOIO MPEKHIOI (hopMy? IACTHIECKIE 3
KPUTHYECKHE 4
Kak Ha3pIBaeTCs BHYTPEHHSISI CUJIa B3AaMMOJICHCTBHSI MEKITY HaIPSDKCHUE 1
o | aromamu, mpuxonAIAsCs Ha eAMHHUILY ILIOILA/H, nedopmarus 2
BBIJICIIEHHYIO B KaKOI-TMOO TOUKE MOMEPEYHOr0 CEUYCHUS nepeMenieHre 3
Tena? COTIPOTHUBIICHHE 4
Kak BbIpa3uTh 0CHOBHOE TpeOOBaHHE, KOTOPOMY JOKHbI Pmax = 1P] 1

?
3 YIIOBJIETBOPSTH MaTepual U pa3Mepbl dJIeMeHTa? o =1/ 1p] 5
Pmax < [P] 4
Uemy paBeH Moaynb ynpyrocta marepuana B Mlla, ecinu npu 1,6-10° 1
4 | BeMMHe HOPMATBHBIX HanpspbkeHuid 69MIla 0,7-10° 2
OTHOCHUTEIIbHAS IPO0bHas nedopmanus coctaBiser 1mMm? 2,1-10° 3
0,8-10° 4
KakoBo 3Hauenue kodduunenta Ilyaccona ans 0,2 1
g | MaTepuaios, y KOTOpbIX NpH neGopManuy MovTH He 0,3 2
MIPOMCXOAUT U3MEHEHHUs 00bema? 0,4 3
0,5 4
IIpy KaKOM HaANPSKEHHOM COCTOSIHMM MaTepHalia JIMHEHHOE 1
MaKCHUMaJbHbIE KacaTelIbHbIE HAMIPSKEHHS OMPEIEISIFOTCS TJI0CKOE 2
6 | cnenyromeii Gpopmyioii? 00BEMHOE 3
Maxt = 91~ 02 0ceBoe 4
2

Kakomy Bumy nedopmanuy COOTBETCTBYET CIIEAYIOIIAs pacTshHKeHHe 1
, | 3amuen saxona I'yka? C/IBUT 2
T =Gy KpYy4YeHHE 3
U3ruo 4
[TonGepure HEOOXOAMMBII TUaMeTp Baja B [CM], ecli 40 1
HEOOXOTUMBIN TTOJIIPHBIA MOMEHT COITPOTUBIICHHS CCUCHHUS 36 2
8 pasen 8-10M>? 26 3
16 4
Kak BeIpaskaeTcst HOTEHITHAIBHAS SHEPTHUS AePOopMarim U=MI/2G], 1
o Baja, e?cnn KPYTAIIUNA MOMEHT M KECTKOCTh MMOCTOSIHHBI 110 U=M?1/GJ, 2
ATTHHE ! U=MI/G], 3
U= M?1/2G], 4
Uewmy paBHa BTOpasi MpoOU3BOAHAS OT MU3THOAIOIIETO MOMEHTA 1
10| M abcrucce ceueHust pH U3rude CTeprkHs? 2
3
4

o Z0Ke




BOTIPOC

BAapHaHT OTBCTA

B touke 1 monepednoro ceuenus 6amku A-A c 1
JNCHCTBYIOT M Al M T 2
11 1
( ) 0 3
Al o,T 4
B kakoM ciyuae Ha HEKOTOPOM ydacTKe Oajaku Q=0 1
12 | u3rubarouuii MOMEHT BO3pacTaeT? Q<0 2
Q>0 3
Kak Ha3pIBalOT nepemenieHus HeHTpa TSKECTU TOBOPOTOM CEUCHHS! 1
13 | ceyeHus 110 HAIIPABJICHUIO EPIEHAUKYIISIPHOMY K
ocH OaJIK¥l MpU  TJIOCKOM M3rube? IpOrubOM CeYEeHUs 2
KakoBa BenmmunHa nporuda 0ajaku Ha JBYX OMOpax, f =—PI3/12E] 1
CUMMETPUYHO 3arpy>KEHHOM CHUJIOH? f = —PI3/24E] 2
14
f = —PI3/36E] 3
f = —PI3/48E] 4
CKOJIBKO pa3 CTaTHYECKH HEOIIPEIeIMMa CUCTEMA, 1 1
€CJIM KAHOHUYECKOEe ypaBHEHUE METOa CUJI JIIs Hee 2 2
15 | umeer Bug 3 3
51196 + AP= 0 4 4
Kak BpIpa3uTh TaHreHC yIiia HaKJIOHa HEeHTpaIbHOU tana = |y, — zo| 1
JIMHUM O IPU KOCOM U3TUOE (Zo, Yo — TOUKHU tana = |z,Y,| 2
16 | npunaiexane HEUTPAITBLHON JTMHUK) ? _
tana = [z,/,| 3
tana = |y, + z| 4
UeMy paBeH yroil HaKJIOHa HEHTPAIbHOW JIMHUY TIPH 26° 1
KOCOM H3THOE, eCIIi OTHOIIIEHHE MPOTHOOB B 36° 2
17 | rnaBubIx mnockocTsIX uHepiuu passo 0,5, a yroin 46° 3
HaKJIOHA JIEHUCTBUA CUIIBI 45°7 16°
4
Kak BeIpaskaeTcst pacueTHbI MOMEHT IO TEOpUHU 1 5
MOTEH i M, =—-|M,+ |[M2+M 1
IATEHON SHEPruM (HOpMOM3MEHEHUS TIPU P> u k
COBMECTHOM JICWCTBUU U3TUOA U KPYUCHHUS? M
P
2
18 = 0,35M, + 0,65 /Mg + M?
— / 2 2
M, = Mg+ My 3
Kak Ha3piBaeTcst HEKOTOpasi 00JacTh BOKPYT IIEHTpa PO CEUCHUS 1
TSDKECTH CEYCHHSI, BHYTPHU KOTOPOH MOXKHO LIEHTp CeYeHH 2
19 pacrionaraTb TOUKY NMPHIOKEHN CHITEI P, He ILIOIA b CCUCHHUS 3
BBI3bIBas B CCUCHUU HAMPSHKEHUI pa3HOTO 3HAKa?
panuyc ceueHus 4
Kax(;g BBIpAXKEHHEM OHpSI[eJ'IHCTCSI JTUHAMHUYECKHA K,=1- 1+ 2H /8. 1
Ko dunmeHT rpu yaape’ _ \/7
20 K,=1-y1—-2H/6, 2
K,=1+14+2H/8, 3
K,=1++1-2H/6, 4




TECTOBOE 3AJAHUE Ne 3

BOIIPOC BapHaHT OTBETA
No
Martepuain, y KOTOpOro MeXaHHu4ecKue CBOWCTBA BO BCEX OJIHOPOJIHBIM 1
1 TOYKaxX OJUHAKOBBI, HA3bIBACTCA...... YyOPpYyIrum 2
H30TPOIHBIM 3
XPYIKHM 4
Kak Ha3piBaloT nedopMaiinio CTep>KHs, BBI3BAHHYIO pactspkenue(cxkarue) | 1
5 JICMCTBUEM JIBYX PAaBHBIX U MPSIMOIPOTHUBOIOIOKHBIX CHII, C/IBUT 2
MPUJIOKEHHBIX K KOHIIEBBIM CEYEHHSIM U HAMIPABIIEHHBIX IO Kpy4YeHUE 3
OCH CTEepKHSA? W3ruo 4
HopmartuBHoe 3HaueHNE HaNpsKEHUS IS IIACTUYHBIX Oy 1
MaTepuaioB PaBHoO..... o, 2
3
oy 3
Ogp 4
Kak Ha3pIBalOT MOMEHT MHEPIIUH, 0003HAYEHHBIN 0CeBOM 1
UHTETPpaJIoM =
MOJISIPHBIN 2
4
— 2 .
Jp = f p“dF IEHTPOOCIKHBIN 3
E
Kakoli MOMEHT UHEPLIUHU SABISAETCS . Jx 1
MaKCUMaJIbHBIM MJIs JAHHOTO M) M) 3
5 9 y 2
npopus’ y
Jp 3
Balka U3 XpyIKoOro Marepuana uMeeT g W, =a3/3 1
NPSAMOYTONEHOE TIOHEPEUHOe ceueHne  [¢—2 W, =2d%/3
= 2a
6 Uemy paBeH MOMEHT COIPOTHBIICHUS z 2
y
CEYEHHUS OTHOCUTENBHO ocu Z? a W, =a?/3 3
W, =3a3/4 4
w4
Yromn noBopoTa KoHIeBOro ceuenus C Baja paBeH ...... ML/G], 1
7 ML/2G], 2
ML/3G], 3
Ecnu npu Kpy4eHUM CTEpKHS KPYTJIOTO CEYEHUS €r0 yBenuuuTcs B 8 paz | 1
JMaMeTp YBEIMIUTh B 2 pasa, TO MAKCUMaJIbHOE KacaTelbHoe |  ymenpimmTes B 16 5
8 | Hampspkenue ... pa3
ymeHbmmTes B 4 pasa | 3
yMeHbIIUTCs B 8 pa3 | 4
[Ipu nonmyckaeMoM KacaTeIbHOM HAIPSKEHUU [T] MOISpHBIN W, =M/ 3[7] 1
MOMEHT
g | compornenenns W, yZI0BIETBOPSIET YCIOBHIO. ... W, = 4M/[7] 2
W, = 2M/[1] 3
[Tpu KpydeHUU CTEPHKHS KPYIJIOTO CEUEHUS €r0 TUaMETP. . .. YBEJIMYUBAETCS 1
10 YMEHbILAETCS 2

HE€ U3MCHSCTCA




Ne BOIIPOC BAPUAHT OTBETA
CreprkeHb KPYIJIOro MONEepeyHOro CeUeHus 2M, /nR3 1
panuycoMm R 3arpykeH mo Topuam KpyTsImum M, /27R? 2

11 | MomenTOoM M. Haiigure Moaynb KacaTelIbHOTO M, /nR® 3
HAINpsOKEHUS B TOUKE A TIONEPEYHOTO CEUCHUS 3

. M, /2mR
Haxopsuercs Ha pacctosiHuu 0,5R ot nentpa 4
CeUCHMSI.
Jl1 Kakoro yria HakjoHa IIOCKOCTH () KacaTelIbHOe 30° 1
HarnpspKeHue T OyneT HanboIbIM? 45° 2

< 0 >

P = P 90° 4

Yemy paBHBI \ . o=F/4A 1
HOpMaJIbHBIE alin v o=F/2A 2

13 | nanpsoxenus F \5/ : o = 3F /44 3
B ceyeHuu I-

2 ] o=23F/2A 4
B Touke 1 monepeunoro ceuenus 6anku A-A c 1
14 NEHCTBYIOT M Al I 2
1
( . 0 3
Al o, T 4
Benmnunza X1 B KAHOHMYECKOM YPaBHEHHUH METO/A Harpy3Ky 1
15 cui nepemMenieHne 2
011" X1 +44,=0 peaKInio 3
OTpesieNseT. ... .. T — 4
CreprkeHb KpYTJIOTo MONEePeUHOro ceueHus (paauyc - R/2 1
R) ucnbIThIBaeT BHELIEHTPEHHOE cxkaTue. Panuyc R/3 2
16 | sapa ceuenust Oyet paseH. .... R/4 3
R/5 4
VpaBHEHNE HEWTPAILHOMN JIMHUM [TPH 1 =Y 2 1
BHEIIEHTPEHHOM PacTsKeHUU-ckaTuu umeet Bua ( P i2 i3
— TOYKA MPHUIIOKESHUS CHITBI)
17 ZyZ
Yo¥ | Zp
14—+ —=0 2
iy Ly
[Tpu pacuere cKaTBIX CTEPKHEN U3 XPYIKOTO BCET/Ia MEHBIIIE Ggp 1
Marepuala Ha yCTOWIMBOCTH IOTydaeMble BCET/Ia MEHBIIIE Gy 2

18

KPUTUYECKHE HANPSKECHUS. . .. BCEra GOIBIIE Gu 3

BCETJa MEHBIIIE O 4
®opmyna SICHHCKOTO 7S ONIpeAeTIeHUs Op=a+b- A? 1
KPUTUYECKHX HANPsDKEHUM UMEeeT BUJT o, =(a—h) 2 2

19 .

Op=a—b"1 3
O =0a—Db- A 4
69,4 1
20
70,2 2




CranbHOU cTep)keHb 1uaMeTpoM 30MM pacTsSHYT 84,9 3
BHE3AITHO MPUII0KEHHOU MOCTOsTHHOU cuioit 30kH. 90,1 4

Onpenenuth HanbobIIee Hanpsbkenue B MIa.

TECTOBOE 3AJIAHUE Ne 4
BOIIPOC BapHaHT OTBETA
No
Kak HaspiBaroTcs nedopmaiinu, KOTOpble HE HCUE3al0T MOCIie OCTaTOYHBIE 1
1 | yAaJleHUs BBI3BABILUX UX CHJI, - TEJIO HE MOJTHOCTHIO yIpyrue 2
BOCCTAHABIIMBAET CBOIO MPEXKHIOI0 (hopmy? KPUTHYECKHE 3
Kak Ha3piBaeTcs u3MeHEHHE pa3MepoB U (OPMBI FIIEMEHTOB HaIpsDKeHHe 1
2 | KoHCTpyKLIMH, TaK ¥ KOHCTPYKIMH B LIETIOM, IIOJT nedopmarus 2
BO3/JCICTBUEM BHEIIHUX CUII? nepeMeIIeHIe 3
Kak BbIpa3uTh OCHOBHOE TpeOOBaHUE, KOTOPOMY JOJIKHbI Pmax = 1P] 1
?
3 YIOBJIETBOPATH MaTepUal U pa3Mephl dJIeMEHTa? o >1/1p] )
Pmax < 1/ [p] 3
Pmax < [P] 4
Onpenenure BETMYUHY HOPMaJIbHBIX HAIPSKEHUH B 123,5MIla 1
cransHOM cTepxkHe (E=2-10°MIlIa), ecitn oTHOCHTENbHAS 180MIla 2
4 npojioyibHas aegopmanust cocrabuia 1,235mm. 247MI1a 3
87MlIla 4
KaxoBo 3nauenue koaddurmenta [lyaccona ms 0,2 1
g | MaTepHaos, y KOTOPBIX NpH neGopManuy MovTH He 0,3 2
IPOMCXOIUT U3MEHEHHs 00BbeMa? 0,4 3
0,5 4
IIpy KaKOM HaNPSKEHHOM COCTOSIHMM MaTepHalia JIMHEHHOE 1
MaKCHUMaJbHbIE KacaTelIbHbIE HATIPSKEHHSI OMPEIEISIFOTCS TJIOCKOE 2
6 | cnenyromeit popmymoii? 00BEMHOE 3
maxt = g 0CeBoe 4
2
Kakum BbIpaskeHHeM, coryiacHo 3akoHy I'yka, onpeaensercs y =16 1
7 | otHOCHUTENBHBIA yron ciBura? Y =G/t 3
y=1/G 4|
[TonGepure HEOOXOAMMEII TUaMeTp Bajla B [cM], ecli 19 1
HEOOXOIUMBIN MOJIIPHBI MOMEHT COIPOTUBIICHUS CEUCHUS 25 2
8 pasen 12-10™m%? 30 3
34 4
Kax BeIpakaeTcs moTeHIMaabHas SHepPTHs AeGpopMaIiuu U= MI/2E] 1
9 0anKu, ecay U3ruOaroIMi MOMEHT U KECTKOCTb MOCTOSTHHBI U= M?l/E] 2
10 JUIUHE? U = MI/E] 3
U = M?1/2E] 4|

Yemy paBHa MPOU3BOHAS OT U3THOAIOIIETO MOMEHTA 110 1
abciucce ceueHus pu U3rude crepkus? 2
10 3
4

T 20




Ne BOIIPOC BAPUAHT OTBETA
B touke 1 monepeunoro ceuenus 6anku A-A c
JIEHCTBYIOT M Al M I

11 (’ s ‘>

0
Al 0,7
B xakoM ciydae Ha HEKOTOPOM y4acTKe OalIku Q=0
12 | u3rubaromuii MOMEHT yObIBaeT? Q<0
Q>0

13

Kak Ha3bIBaIOT MepeMeIneHus IeHTPa TSHKECTH
CCYCHUS 10 HAMIPABJICHUIO MEPIICHAUKYISIPHOMY K
ocH OaJIK¥l MpU  TJIOCKOM M3rube?

IMIOBOPOTOM CCUCHUA

HpOFI/I6OM CCUCHUA

KakoBa Benmn4rHa MaKCHUMaJIbHOTO MPOruda Oasiku

fmax = _7ql4/364E]

JuHOM L, cB0OOAHO Jexkaliel Ha IByX omopax u finax = —5ql*/384E]
14 3arpy>1<eH£10f“17 PaBHOMEPHO pACHPEACIICHHON Fnax = —8ql4/284E]
Harpyskoi q’

Py ; fmax = _qu4/172E]
CKOJIBKO pa3 cTaTU4YECKH HEONIPEAEINMA CUCTEMA, 1
€CJIM KAaHOHUYECKOE YPAaBHEHHME METOA CUIT JUISl Hee 2
15 | umeer Bux 3
511x + AP: 0 4

16

Kax BBIpa3suTh TAaHI'€HC YIJIa HAKIOHA HEUTPAIbHOU
JIUHUU 0, TIPH KOCOM H3THOE (Zo, Yo — TOUKH
pUHAJIeKAINEe HEUTPATbHON JTUHUM) 7

tana = |y, — 2ol

tana = |z,y,|

tana = |z,/y,|

tana = |y, + z,|

17

Uemy paBeH yroi HakjIOHA HEUTPAIBbHOMN JIMHUM IIpU
KOCOM H3rube, eciu OTHOLIEHHE POrudoB B
[JIaBHBIX MIJIOCKOCTAX MHEpLUH paBHO 0,87

28°

38°

48°

AWINIFPIPRPIOINDNPEPIPRPIOINREPLIR ORI P JWINPRPRRWIN|-

Kak BbIpaskaercs pac4eTHBIM MOMEHT 10 TEOPUU

18°
1 L
My =5 | My + [MZ+ M}

HanOOJIBIINX HOPMAJIbHBIX HANpPsDKEHUH MpH 1
COBMECTHOM JIEUCTBUU U3rMOa U Kpy4deHHs?

18 M, = /Mg + M? 2

M, = /M,f + 0,75M? 4

Ornpenennuts BEIMYNHY HOPMAJIBbHOTO HAIIPSKEHUS 54,23MIIa 1

BO3HMKAIOILIETO B CTAIBHOM TPOCE JuaMeTpoM 20mMM, 81,16MIIa 2

19 | 1a xoropom HO)IHH]\;I&IOT rpy3 Becom 20kH, ¢ 73.44MIla 3

yckopeHnueM 1,5m/c? 112.43MI1a 4

Kakum BbIpa)keHUEM OINpEAEIAETCS TNHAMUYECKUI K,=1++1+V2%/gé, 1

. koa(durment npu yaape? Kﬂﬂ —1—.J1-2zH/s, 5

K,=1+1-V2/gé, 3

1—-2H/6, 4

K,=1+




Kputepuu oueHKku 3HAHUH CTYJA€HTOB NPH NMPOBeJIeHUH TeCTHPOBAHMS

OueHKa «OTJIHYHO» BBICTABJISETCSA MPU YCIOBHHM TMPABHJIBHOTO OTBETA CTYICHTa HE
McHee ueM 85% TeCTOBBIX 3aJJaHuM;

OueHKa «XOpoIIO» BBICTABIACTCSA MPH YCIOBHHM IMPABUIBLHOTO OTBETA CTYICHTA HE
MeHee ueM 70% TeCTOBBIX 3aJlaHHi;

OuneHka «yIO0BJIETBOPUTEJBbHO» BBICTABISACTCS MPH YCIOBUH MNPABUIBLHOTO
OTBETa CTYy/ACHTa He MeHee - 51%); .

OuneHka «HeYJIOBJETBOPHUTEJNbHO BBICTABJISCTCS NPH YCIOBUHU MPABHIBHOTO

OTBCTAa CTYACHTA MCHEC UCM Ha 50% TecTOBBIX 3aJaHuM.

3agaua

1. I'py3 mojBemieH K CTalbHON MPOBOJIOKE, pa3Mepbl KOTOpoi mo nedopmanuu ObLIU
cnenyromumu: L=3 M u d=1,6 MM. Y i1iHEHHE TPOBOJIOKH 0KA3aJ0Ch PaBHBIM 1,5 MM. 3aTeM TOT
e Tpy3 ObUI TOJBEIICH K MEIHOW mpoBojioke amuHou L1=1,8 M u muamerpom di=3,2 mm. Ee
YAJIUHEHUE Noay4driioch paBHbIM 0,39 Mm. OnpeaenuTs MOAYJb YIPYTOCTH MEAHON ITPOBOJIOKH,
€M MOJIY/h YIIPYTOCTH cTanbHoi — E =2-10° kr/cm?.

Otser: 1,15-10° kr/cm?.

2.IlonHoe HampspKEHHE 10 OIHOM U3 IUIOIIAJ0K, IPOBEACHHBIX Yepe3 BHIOPAHHYIO TOUKY
37eMeHTa KOHCTPYKIHH, paBHO 300kr/cM?. OHO HAKJIOHEHO K 3TOil TuTomazke mos yriaom 60°. ITo
IUIOLIA/IKE, NEPIIEHUKYJIAPHOU K NIEPBOM, IEHCTBYIOT JUIIb KacaTelabHble HanpshkeHus. Haiitu
HauOoJIbIIIee pacTATrMBalollee HapsHKEHUE B 3TON TOUKeE.

OTBeT: 328 kr/cMm?.

3. Ilonp3ysick METOOM HadallbHBIX TAPaMETPOB, HAUTH MPOTrUObI IOCPEAUHE IPOJIETA U
Ha CBOOO/IHOM KOHIle 0anku, n300paxeHHoi Ha pucyHke. Ceuenue I Ne20.

a=2wM; q=11t/mMm; P =qa = 2T;

A P=qa AR
Ra q |
RETETETZERETIEREET
C BOOO : D




Kpurtepun oneHku 3HaHUI CTYACHTOB P pelIeHUH 3a1a4

OuneHKa «OTJIMYHO» BBICTABISACTCS IPH YCIOBUH MPABUIBHOTO PEHICHUS B 0()OPMIICHUH
3aJa4d C YyKa3aHUEM AaHAJIUTUYECKOrO BBIBOJA DPACUETHBIX (OPMYJ, €IUHHI H3MEPEHUs
(Gu3nyeCKuX BEIUYMH, a TAKXKE NPUBEICHHON MPU HEOOXOJUMOCTH PACYETHON CXEMBI;

OueHKa «XOPOLIO» BBICTABIACTCS MPHU YCIOBHH peUICHUS U OGOPMIICHHM 33aJaud C
yKa3aHWEM aHaJUTHYECKOrO BBIBOJA PACUETHBIX (OPMYJ, €AMHHI] U3MEPEeHHs (PU3MUeCKUX
BEJIMYNH, a TaKKe NMPHUBEACHHON NMPU HEOOXOAMMOCTH PACUETHOM CXEMBbI, HO C OLIMOKamMH B
BBIUNCIICHUSIX;

OneHka «yIOBJIETBOPUTEJBbHO» BBICTABIAETCS IIPU YCIOBUM pELIEHUS U
opopmIIeHNH 3a/laydl C YKa3aHHEM AaHAJIWTHYECKOrO BBIBOJA pAacueTHBIX (OpMyl, HO ¢
OIIMOKaMU B YKa3aHUM €IMHUL U3MEPEHUs (PU3NYECKUX BEIMUYUH, A TAK)KE C HE3HAUUTEIbHBIMU
OlIMOKaMH B MIPUBEJCHHON IPU HEOOXOJUMOCTH PACYETHOMN CXEMBI;

OueHka «HeY/JOBJIETBOPUTEJIBHO» BBICTABIACTCS NPH YCIOBHU HAIHYUSI
CYIIECTBEHHBIX OMIMOOK B  AHAJUTUYECKOM BBIBOJE PACUETHHIX (OPMYIN, HE 3HAHUS
OCHOBHBIX €JMHMI] M3MepeHus (PU3MYECKUX BEIUYMH, U HENPABHWIBHOM  COCTaBJICHHUM

pacquHoﬁ CXCMBEI.

Bonpocsl k nepBoii py0exHON aTTecTal M.
PacrsizkeHue-c:kaTue.

B gem 3akmrogaerca MeTon ceueHus?

Yro Takoe BHyTpeHH:s cuia?

Uto Ha3pIBaeTCs HANPSDKEHUEM B JAHHOM TOYKE?

A w0 np e

Uto Ha3pIBaeTCsl MpeAesoM MPONOPLHOHAIBHOCTH, IMPEAEIOM TEKY4eCTH, MPEesioM
IIPOYHOCTH?

Kak ¢hopmynupyercs 3axkon ['yka?

Kak onpenensiercst neopmarnus ot AeicTBHUsI COOCTBEHHOTO Beca?

Urto Takoe Mmoaysb FOHra?

UYro HazwiBaeTcs KoddduiimeHToM nomnepeynoi aedopmammu?

© © N o a

Kakume 3amaum  Ha3pIBalOTCS  CTAaTUYECKHM  ONPEACIMMBIMM U CTaTHYECKH
HEONpeIeIuMbIMuU?

10. Kakoii mopsiIoK pemeHns CTaTHIECKH HEOTIPEISIMMBIX 3a/1a4?

11. Kak hopmynupyercst yCIoBUE MPOYHOCTH?

12. Kakue ypaBHEHUS COCTABISIOTCS MPH PEIICHUH CTATUYECKH HEOIIPEIIUMBIX 3a/1a4?



13. Yto Takoe yciioBHUsI COBMECTHOCTH Jiepopmarinii?

Kpyuenue.

Kakoii Bun nedopmariiy Ha3zpIBaeTCs KpyueHUEM?

Kakue HanpskeHHs: BOSHUKAIOT B IIOIIEPEYHBIX CEUEHUAX KPYTJIOro Bajla IIPU Kpy4eHUu?
Kak ctpourcs snropa KpyTsIero MOMeHTa?

Kakoli kpyT1uii MOMEHT OyZET M0JIOKUTEIbHBIM, a KAKOH — OTpULIATEIIbHBIM?

3akoH ['yka mpu Kpy4eHUHU KPYTJIOrO CTEPHKHSI.

Kak paccunThIBaeTCst Ha IPOYHOCTD KPYIJIBIN BaJl IPU Kpy4eHUU?

Kak onpenensitorcst KacaTelIbHbIE HAMIPSKEHUSI IPH KPYUSHUH?

O N o a s~ w Db -

Kak paccuuTpiBacTCsi Ha IPOYHOCTH MPSAMOYTOJBHBIM CTEPKEHb, IOJABEPKECHHBIN

nepopManuu KpydeHus?

I'eomeTpryeckne XapaKTePUCTHKH IVIOCKUX CeYeHH .

1. Kak onpenensercs EHT TsHKeCTH?

2. UYto Ha3BIBAETCS CTATUYECKUM MOMEHTOM CEYEHHS OTHOCHUTEILHO OCH?

3. Uto Ha3BIBAETCS OCEBBIM, IMOJISIPHBIM M IICHTPOOCKHBIM MOMEHTAMH HHEPIIUU TUTOIIAIKH
OTHOCHUTEJILHO MPOU3BOJILHO TPOBEJAEHHON OCH?

4, Kakuve eauHHUIIbI UMEIOT CTaTHUYECKHE, OCEBbIC, IEHTPOOEIKHBIC, MOJSIPHBIE MOMEHTHI
MIJIOCKOU (PUTYPBHI.

5. UeMy paBeH CTaTUYECKHMH MOMEHT OTHOCHUTEIBHO OCH, MPOXOJAIICH uepe3 IEHTP

TSDKECTH?

Kak Haxo[aT monokeHue IeHTpa TsHKECTH TUIOCKOM obnactu?

Uto Takoe riaBHbIC LIEHTPAIbHbBIE OCU?

quy PaBHBI I'IaBHBIC OCEBBIC MOMCHTBI MHEPIUHU JIA TPAMOYTI'OJIbHHUKA, KpyTa, KOJ'H)IIa?

© © N o

Yemy paBeH NOISPHBIA MOMEHT UHEPIIUU JJI Kpyra U KoJibla?
10. Kak uuTaercss TeopemMa O 3aBUCUMOCTAX MEXKIY MOMEHTAMH HHEPIUU OTHOCUTEIBHO
MapaJuIeIbHbIX 0CeN?
11. Kakum CBOMCTBOM 00J1a/1afOT TJIABHBIE MOMEHTHI HHEPIIUN?
12. Yemy paBHa CcyMMa OCEBBIX MOMEHTOB HHEPIMH OTHOCHTEIHHO B3aUMHO
NEePHEHANKYISIPHBIX OCEU, MPOXOASIINX Yepe3 NTaHHYIO TOUKY?
13. 3aBUCUMOCTbH MEXTy IMOJISPHBIM M OCEBBIMH MOMEHTAMH WHEPIIMH JUTSI KPyTa.
14. YTo Takoe 0ceBOM U MOJISIPHBII MOMEHTHI COMPOTUBIEHUA? YeMy OHM paBHBI JjIs Kpyra?
15. Kak omnpenensitoTcss MOMEHTBI CONTPOTUBIICHHS TSl IPSIMOYTOJIbHUKA?
16. Yro Takoe mpokatHbie mpoduiin? OCHOBHBIE BUABI MPOKATHBIX MPOPUICH.
Kaxk onpenensitorcsi OCHOBHbIE MEXaHUYECKUE UM T€OMETPUYECKHE XapAKTEPUCTUKN MPOKATHBIX

npoduei?



17. Yto Takoe ontumManbHbIN mpodmias? Kak onTtumanbHO (IO OTHONICHHUIO K TIOCKOCTH
u3ru0a) pacrooKUTh MOTEPEUHOE CeUeHHE JBYTaBPOBOM Oamku?

18. B kakux cinydasx 0€3 BBIYUCICHHH MOXKHO YCTAHOBHUTH IIOJIOKEHUE TIABHBIX
LHEHTPAJIbHBIX OCer?

19. Kak omnpenenuts MosioKeHHUE IIIaBHBIX HEHTPAIbHBIX OCEH ISl CeUEHUH C OJHON OChIO

cummeTpun?

N3rud.

Yo Takoe MpsSMOi U KOCOM M3THObI?

YTto Takoe YUCTBIA U TONEPEYHBIN U3rHObI?

Kak BBIMUCIIAIOTCS M3TUOAOIINIT MOMEHT U TIOTIEPEYHAsl CUJIA B TAHHOM CEYCHHH OaJIKU?

Uro Ha3pIBaeTcs 6AIKOM?

Kakas cymiecTByeT 3aBUCUMOCTD MEX1y U3rH0aloiM MOMEHTOM U MONEPEYHON CHIION?

Yto Takoe SMIOPHI MOMEPEUHBIX CHIT U U3THOAIOIINX MOMEHTOB?

Kak nogbupaercs nonepeyHoe ceueHue npu u3ruoe?

O N o g A~ W DB

Cwmpici Teopemsbl JKypaBckoro. Kak mpou3BoJsT npoBepKy Ha IPOYHOCTH 10 KaCaTEIbHBIM
HaNpsOKEHUsM Ipu u3rude?

9. Yro Takoe 0ceBOil MOMEHT HHCPUUHU U MOMCHT COIIPOTHUBJICHUS ITPU n3ruoe?

Buaersl k nepBoii py0e:kHoii aTTecTanuu

I'po3HeHcKHil rocygapcTBeHHbIH HE(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M.JI. MIIJIMOHIINKOBA
HNucturyT HedTH M rasa
kad. «[Ipukiagnas MeXaHUKA ¥ NH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
I PyGe:xxnas arrecTauus
Buier Nel
Jano:

P = 60kH; A = 60-10"*m?; y., = 78
E, = 10°MMa; L = 0,4 m.
TpebyeTcsi MOCTPOUTH SMIOPHI BHYTPEHHUX yCHIIMA MaTepuana (6 OansoB), HanpsbkeHuil (6 6ansoB) u

W3MEHEHUS JUTMHBI CTepkHs (6 0alioB), ¢ ydeToM COOCTBEHHOTO Beca CTepkHsa. HampasieHue Beca
crepxkasi 1o ocu Z. Odopmienue padoTs! 2 Oaia.

kH kH

5 Yu =897 Eer = 2- 10°MIla;

y Yer 24, ECT Y A, EM
d
d 2P 2P
f— 7 —_— — . —  — |— . — . —. —_— —_—
zZ
d
d
3L L 2L

CocTaBuTEIIb:




I'po3neHnckuii rocygapcTBeHHbIN HeQTAHONH TeXHUYeCKHH YHUBEPCHTET
uM. akagemuka M./[. MULIMOHIIMKOBA
HNucruTyT HedTH M raza
Kad. «IpukiagHas MeXaHUKa ¥ HH:KeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust
Buier Ne2

Jano:
P = 40KkH; A = 60 - 107*M%; yo, = 7855 1, = 895
EM = 105MHa;L = 0,4 M.

TpebyeTcst MOCTPOUTH AMIOPHI BHYTPEHHUX ycHiIuil marepuana (6 OaimioB), HampspkeHUi (6

E. = 2-10°Mlla;

0a/IoB) M M3MEHEHUs JUTMHBI CTEpKHs (6 OaJIOB), ¢ y4eTOM COOCTBEHHOTO BECa CTEPIKHSI.
Hampasiienne Beca crepxkHs 1m0 ocu Z. OdopmiieHne padoTsl 2 asa.

Yerr 24, Ecr Ywr A, Ey
pd
pd
pd
s PR TSR IS T W
Z
pd
pd
L 2L _ L N

CocraBurein:
I'po3HeHcKHil rocygapcTBeHHbIH HE(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIHOHIIMKOBA
HNucturyT HedTH M rasa
kad. «[Ipukiagnas MeXaHUKA ¥ HHKeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOexnas arrecranmus
Buaer Ne3

Jano:
- H
P =20kH; A =80-10"*M?; y = 782—3; Yu = 89
E, = 10°MIa; L = 0,4 M.
TpedyeTcsi TOCTPOUTH 3IMIOPHI BHYTPEHHUX YCHIIMK MaTepuana (6 6aymioB), HampspkeHul (6 0aiioB) u

kH
M3’

E.. = 2-10°MIla;

WU3MEHEHUS JUTHHBI CTepkHS (6 0ayuioB), ¢ y4eToM COOCTBEHHOrO Beca CTepKHs. HampasieHue Beca
crepxus 1o ocu Z. Odopmienue padoTs 2 Oaa.

Yer A' ECT Yvr 2A, EM
d
d
4p 2P
—_ 7 —_———y . —  — . — . — .. — P . — >
V4
A
2L L . 2L

CocTaBuTEIIb:




I'po3Henckmii rocyqapcTBeHHbIN HePTAHON TeXHUYECKUA YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «Ipukiagnas MeXaHUKa U HHKeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust

buaer Ned
Jano:
P = 20kH; A = 80 - 107*M?; Yo = 7855; vy, = 8955; Eey = 2 10°Mlla;

E, = 10°MIla; L = 0,4 m.

TpebyeTcsi MOCTPOUTH SMIOPHI BHYTPEHHUX yCHIIM MaTepuana (6 Oansos), HanpsbkeHui (6 6anoB) u
W3MEHEHUs JUTMHBI CTep)kKHA (6 0aiioB), ¢ yaeToM coOCTBEHHOTO Beca CTepkHsA. HampaBienue Beca
cTepkHsl 1o ocu Z. Odopmienue paboTsl 2 baia.

Yerr 24, Ecy Y 24, Eyy
d
/ )/CT' A’ ECT
d

_7_—.-& ..... . 4P ._>
/ z
A
L 2L L

CocraBureib:
I'po3HeHCKHiIl rOCYyAapCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIHOHIIMKOBA
HNucturyT HedTH U rasa
ka@. «IIpukaagHas MexaHMKa M MHKeHepHasi rpauKa»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyGexnas arrecrauus
Bbuuer NeS

Jano:

kH kH
P = 20kH; A = 80 - 10~*m?; Ver = 78F; Yu = 89 E.,.=2- 10°MIla;

ﬁ;
E, = 10°MIla; L = 0,4 m.
TpebyeTcst HOCTPOUTH AMIOPHI BHYTPEHHUX YCUIINM MaTepuaia (6 0ansioB), HarpspkeHUi (6
0aJuI0B) U U3MEHEHUS AJIMHBI CTEepKHS (6 6aJII0B), ¢ y4eTOM COOCTBEHHOI'O Beca CTEPIKHSI.
Hampasnenue Beca crepxas mo ocu Z. Odopmiienue padboThl 2 6ana.

Y, 24, By Yerr A, Ecr
pd
pd
pd 4p 2p

— .7 — 4—.. ........... — — >
/ Z
pd
2L L 3L

CocTaBuUTEIb:




I'po3Henckmii rocyqapcTBeHHbIN HePTAHON TeXHUYECKUA YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «Ipukiagnas MeXaHUKa U HHKeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust
Buier Ne6

Hano:
kH kH

P = 20kH; A =80-107*Mm?%; ¥, = 785; Yu = 895;
E, = 10°MIla; L = 0,4 m.
TpeOyercsi MOCTPOUTH SIIOPHl BHYTPEHHUX YCWJIMWA MaTepuasa, HalnpsHKeHUW U U3MEHEHUS

E. = 2-10°Mlla;

AJIMHBI CTCPIKHSA, C YICTOM COOCTBEHHOI'O Beca CTCPIKHA. HanpaBneHI/Ie BECa CTCPXKHA I10 OCH Z.

)/CT'A’ ECT Y 4A, EM
d
d
_7__..i> ..... _<£_Q__>
V4
d
L 2L 2L

CocTaBuTeib:

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIIMKOBA
HNuctutyT HedTH M rasa
kad. «[Ipukiagnas MeXaHUKA ¥ NH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
I PyGe:xxnas arrecTauus
Bbuuer Ne7

Hano:
— H
P =20kH; A =80-10"*m?%; y,, = 78;—3; Yu = 89
E, = 10°MIla; L = 0,4 M.
Tpedyercss MOCTPOUTH SMIOPHI BHYTPEHHHMX YCWIMI MaTepualla, HalpsyKEHUW W HU3MEHEHUs

kH
M3’

E.. = 2-105MIla;

JJIMHBI CTCPIKHS, C YICTOM COOCTBEHHOI'O Beca CTCPIKHA. HaHpaBHeHI/Ie BE€Ca CTCPKHA IO OCH Z.

Yerr 24, Ecp Yw A, Ey

|
ANANAANANAN

|
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CocraBuTteib:




I'po3Henckmii rocyqapcTBeHHbIN HePTAHON TeXHUYECKUA YHUBEPCUTET
uM. akagemuka M./, MUIIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «IpukiagHas MeXaHUKa ¥ HH:KeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust
Buier Ne§

Hano:
kH kH
P =20xkH;A=8-10"8M% y., = 78F; Yu = 89

_3;
M
E, = 10°MIla; L = 0,4 m.
TpeOyercst mOCTPOUTH AMIOPHI BHYTPEHHUX YCHIMN MaTepuana, HampsDKEeHUH U U3MEHEHUS

E. = 2-10°MIla;

JJIUHBI CTEPKHSA, C YUIETOM COOCTBEHHOTO Beca CTCPIKHA. HaHpaBHeHI/Ie BeECa CTCPKHA II0 OCH Z.

Yerr 24, Ecp Y A, Ey
A
yd
A 2P
—_ 7 —— — — — — 4P —_——
A
yd
yd
L 2L e L

CocTaBuTeib:

Bonpocs! ko BTOpoii py0e:kHOM aTTecTAlMU

Yro Takoe KECTKOCTh MONEePEUHOro CeUeHUs pHu n3ruode?

Kak onpenensiercs nporu6s! 0anku npu uzruoe?

Kak onpenensitorcst yriibl HOBOPOTOB CeueHUI Oaaku mpu u3ruode?

Kak BeIUUCIIAIOTCS TI1aBHBIE HANPSKEHUS MPU TUIOCKOM U3rude?

ITo kako#t popmyIie BEIYUCISAIOTCS HOpMallbHbIE HaNPsKEeHUs Ipu U3rude?
Kakoit Bu uMeeT 311opa HOpMaJIbHBIX HAMPSKEHUH MTPU TIIOCKOM U3rude?
Kakoii BuJ nmeer smiopa KacaTeabHbIX HaNpsyKEHUH MpU TIIOCKOM U3rnbe?

Kak omnpenenstorcss HanpsHKeHUs TpyU KOCOM nu3ruoe?

© 0o N o g B~ w DN PE

Kak ONPCACIIAOTCA HeﬁTpaJ'ILHaH " CUJIOBAd JIMHUU IIPU KOCOM n3ruoe?

=
o

. Kak ONPCACIIAOTCA HAIPAKCHUSA ITPU BHCHCHTPECHHOM paCT}I)KeHI/II/I-C)KaTI/II/I?

-
[N

. Kak onpenensiercs HeliTpasibHas JIMHKS IPA BHELICHTPEHHOM PaCTSKEHUU -CKATUU?

[EY
N

. Kak Haxondr siapo ceuenus?

=
w

. Kak ONPCACIIAIOT IIPUBCACHHBIC HaHpH)KCHI/ISI?

[N
s

. Kak ONPCACIIAIOT IIPUBCACHHBIC MOMEHTBI?

[EY
(S}

. Kak onpenensitorcst HanpsixeHUs pu U3rude ¢ KpydeHuem?

[N
[op}

. ITo xakum opmynam onpenensieTcss KpuTuueckas cuia?



bBuisieTnl K BTOpPOH py0e:xHOil aTTecTaunuu

I'po3HeHcKHil TOCYAAPCTBEHHbINH HE(PTAHOM TEXHUYECKUH YHHBEPCUTET
uM. akagemuka M./l. MuJImoOHIIUKOBA
HNucruTyT HedTH M raza
kad. «IIpukiagnas MmexaHuKa U UHKeHepHas rpadpuka
«ConpoTuBJjieHNEe MATEPHUATOB»
2 Py6Ge:xnasi arTecTanust

buier Nel p
q [aHo:
S VvV VvV VUV Y :Tn v q=4KH/M
L“ VJ\/ L=2m
S ~ P=qL
2L 2L L m=qL2

TpeGyercs: moctpouts smtopsl My, Mp u My

CocTaBuTEIIb:

I'po3HeHcKHil TOCYyAapPCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIMKOBA
HNucruryr HedTH U rasa
Kka(. «IIpukaagHas MexaHMKa M HH/KeHepHasi rpaguKa»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

bujer Ne2
P q [aHo:
v lw VY V. ¥V Y l m q=4xkH/m
L=2m
P=qlL
2L 2L L m=qL?

Tpebyercs: moctpouts smtopsl My, Mp u My,

CocraBuTeib:

I'po3HeHCKHIT TOCYAapPCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M./, MujnoHIuKoBa
HNucTuTyT HedpTH W raza
kap. «IIpukiagHas MexaHuKa U MHKeHepHasi rpaduka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 Py0Oe:xnasi arTecTanus

Buaer Ne3
P
d ﬂ [aHo:
V} A A A A l A A A A A l m 0o q=4KH/M
L=2m
2L 2L L P=ql
Tpebyercs: mocTpouts dmopsl M4, Mp u My m=qL?

CocTaBuTEIIb:




I'po3Henckmii rocyqapcTBeHHbIN HePTAHON TeXHMYECKHA YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «IpukiagHas MeXaHUKa ¥ HH:KeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

Buier Ned
P
g [aHo:
v l VYV V V V Y l A A l m g=4kH/m
TJW ~N L=2m
2L 2L L PraL
TpeGyercs: moctpouts smtopsl My, Mp u My m=qL

CocTaBuTeib:

I'po3HeHCKHiIl rOCYyAapCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIMKOBA
HNucruryr HedTH U rasa
ka(. «IIpukaagHas MexaHMKa M HHKeHepHasi rpauKa»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

bujer Ne5
P
q
l JNaHo:
— r: YJ q=4kH/m

ASNVINNY ANNN L=2m

2L 2L L P=qgL
TpebOyeTcst: mocTpouTs 3m0psl M, Mp u M, m=qL?

CocraBuTeib:

I'po3HeHCKHIl TOCYAapPCTBEHHbINH HE(PTAHOM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIINKOBA
HNucturyT HedTH U rasa
kad. «[Ipukiagnas MeXaHUKA ¥ NH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTrecTanus

Buier Ne6
p
T A
aHo:
o r(n\ l YV V. V. V X l Y q=4KH/m

w%) TJW L=2m

2L 2L L P=ql
TpebyeTcs: moCTPOUTS 31mopsl My, Mp 1 My m=qL?

CocraBuTteib:




I'po3Henckmii rocygapcTBeHHbIN HeTAHONH TeXHMYECKHA YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «IpukiagHas MeXaHUKa ¥ HH:KeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus
buner Ne7

q JaHo:

=4KH/m
L v v w v l Y ¥V ¥ Y ‘TJL'\;‘/\ v EI:ZM /
ANNVIRNN ANNY P=qL

2L 2L L m=qL2

TpeGyercs: moctpouts smtopsl My, Mp u My

CocTaBuTEIIb:

I'po3HeHcKkuil rocygapcTBeHHbIH He(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIIMKOBA
HNucturyT HedTH M rasa
kad. «[IpukiagHas MeXaHUKA ¥ HH:KeHepHas rpadguka
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTrecTanus

buaer Ne8
P
q [aHo:
A lwwwlwlyy@qﬂlKH/M
L=2m
P=qlL

Tpebyercs: noctpouts smtopsl My, Mp u My,

CocraBuTeib:

I'po3HeHCKHIl TOCYyAapPCTBEHHbINH HE(PTAHONM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemMuka M./[. MULIMOHIIMKOBA
HNucTuTyT HedpTH W raza
Kka(. «IIpukiaagHass MexaHMKa M HH/KeHepHasi rpaduka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTrecTanus

P Buier Ne9
q q
Y V V VY l l VvV VY L [aHo:
g=4KH/m
L=2m
2L 2L L P=ql
Tpebyercs: mocTpouTs dmopsl M, Mp u M, m=qL?

CocTaBuTEIIb:




I'po3Henckmii rocyqapcTBeHHbIN HePTAHON TeXHUYECKUA YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH M rasa
Kad. «IpukiagHas MeXaHUKa ¥ HH:KeHepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus
Buier Nel(

p
q

[aHo:
JL g=4kH/m

L“ L=2m
AN BSSYAS NN

2L 2L 21 P=al

TpeGyercs: moctpouts dmtopsl My, Mp u'M, m=qL?

CocTaBuTeib:

KpuTtepuu oueHku 3HAHUN CTYJ€HTOB NP NPOBEJIeHUH ATTECTANMOHHBIX
paoor.

Onenka «20 0a/I0B» BBICTABISIETCS IMPU YCIOBUM MPABUIBHOIO PEIICHUS U
opOopMIICHUU 3aJa4d C yKa3aHHEM aHAJIWTHYECKOTO BBIBOJA PACUETHBIX (OPMYII, €IUHHII
u3MepeHusl (pU3MYeCKUX BEIWYHMH, a TAaKKe NPUBEICHHOW NpPHU HEOOXOAMMOCTH PACUYETHOM
CXEMBI;

Ouenka «12 6anJ10B» BBICTaBIsETCS MPU YCIOBUU PEIICHHS U 0QOPMIICHUH 3a]a4H C
yKa3aHHEM aHAJIUTUYECKOrO0 BBIBOJA PACUYETHBIX (OPMYI, €AUHUIl U3MepeHUs (U3MUECKUX
BCJIWYHNH, a TAaKXC HpI/IBe)IeHHOﬁ npu HGO6XOI[I/IMOCTI/I pacquHoﬁ CX€EMbI, HO C OIIMOKaMH B
BBIYUCJICHUSX;

Ouenka «6 0a/JI0B» BBICTABISETCS NPU YCIOBUU pEUICHUS U O(DOPMIICHHH 3a/ayu C
YKa3aHUEM aHAJIUTUYCCKOI'0 BBIBOJA PACHYCTHBIX Q)OpMYJ'I, HO C OIINOKaMH B YKa3aHUU €AVMHUIL
HU3MEPCHUA (1)H3H‘-I€CKI/IX BCIIMYHH, a TaKXE C HE3HAYUTCIbHBIMU omuOKaMu B HpI/IBCJIeHHOI\/'I
IPU HEOOXOIUMOCTH PACUETHON CXEMBI;

Ounenka «0 0ajjaoB» BBICTABISETCA NPU YCIOBUHM HAJIUYUSA CYHIECTBEHHBIX
OIINOOK B AHAJIMTUYCCKOM BBIBOAC PACYCTHBIX CbOpMYJ'I, HC€ 3HAHUSA OCHOBHBIX CIWHHI]

HU3MEPECHUA (bHSI/I‘IGCKI/IX BCJIMYHUH, U HCIIPAaBUJIBHOM COCTAaBJICHUU paC‘-IeTHOI\/'I CXEMBI,

Bonpocsl k 3x3ameny
1. 3agaum COMpPOTHBIEHUS MaTEpPUATIOB. YINPYrue W TIUIACTUYECKHE aedopMaiiuu.
OcCHOBHBIE JOMYIIEHUs CONPOTUBJIEHUS MaTepranoB. 3akoH ['yka. Monymns npoaoiapHOM

YIPYTOCTH.

2. Cxemaru3auus ONOPHBIX YCTPOHCTB. BHelIHNE 1 BHYTpEeHHHE CHIIBL. METOJT CeUeHUH.



10.

11.

12.

13.

14.

15.

16.

17.

Hanpsokenuss u  npedpopmanmu. PasnoskeHue BekTOpa TMOJHOTO — HANPSKEHHS.
Koadduuuent 3amaca npoynoctu. Bei0op momyckaeMbIX HaPSyKCHHA.

Pactsxenue (cxarue). OnpeneneHue BHYTpeHHUX ycwinid. OnpeneneHue HanpsKeHU
u gaepopmanmii mpu pactspkeHun (oxarum). Oddext Ilyaccona. Koaddurment
[Tyaccona.

OnpeneneHre MeXaHUMYECKHUX CBOMCTB MaTepuana Ipu pacTsbkeHuu. Jluarpamma
HanpspkeHnd. MexaHMYecKue XapakTepUCTHUKH MaTepualioB. 3aKOH pasrpy3kd MU
MTOBTOPHOM Harpy3KHu.

Cnpur. OmnpeneneHue BHYTPEHHUX CHJI, HAMPSOKCHUH W AedopMamnvii mpu CABUTE.
Monyinb ynpyroctu npu cisure. Pacuer Ha mpoyHOCTh IPU CIBUTE.

['eomeTpuueckne xapakTepUCTUKU TIIOCKUX ceueHui. [Tnomans ceuenns. CtaTudeckuit
MOMEHT Iiomaau. OnpeeneHne HeHTPa TAKECTH CEUCHHUS.

MoMeHTBI HHepIUU ceueHU (0CeBOM, IEHTPOOCKHBIN U MOISIPHBIIT MOMEHTHI HHEPIIMU
ceueHus). Pagmycbl wmHepuuu cedeHus. CBsA3b MeEXAYy OCEBBIMU M IOJIIPHBIMU
MOMEHTAMU UHEPLHUU CEUECHHUS.

3aBHCHUMOCTH MEXJy MOMEHTaMH WHEPLUUU OTHOCHUTEIBHO MapajlielbHBIX OCEH.
MoMeHTBI HHepIUU NpocTeHuX uryp.

Boruncnenne MOMEHTOB MHEpIUIl cloXHBIX ¢uryp. VI3MeHeHne MOMEHTOB MHEPLUU
CeUeHUl MpHU MOBOPOTE OCeil KoopAHHAT. ['1TaBHBIE OCH U TJIaBHbIE MOMEHThI HHEPIIUH.
MOMEHTBI CONPOTUBIIEHUS TIOIAIHN.

Kpyuyenue. BuyTtpenHue cunoBble (akTopel npu KpydeHuu. HampsokeHus u
nedopmalu IpH  KPy4EeHUH Opyca KPYriaoro TMOMEPEYHOTO CeYCHUs. Y CIOBHS
MIPOYHOCTH U JKECTKOCTH MPH KPYUEHHUU.

OCHOBHbBIE TIOHATHS U ONpeieNeHus (YUCThII U3rud, 6anka, MIOCKUi U3rud, MIOCKOCTh
n3ruda, cuiIoBas MIOCKOCTb, IpAMOil n3ruod). [nockuit mpsimoit u3rud.

Omnopel  TOMEPEYHbIX CUJI W u3rubaromux MoMeHTOB. JluddepeHunanbHbie
3aBUCHUMOCTH MEXJIy M3rHOalolMMH MOMEHTAMH, IMONEPEeYHBIMU CHJIAMH U
MHTEHCUBHOCTBIO PacpeAeICHHBIX HAarpy30K.

HopmanbeHble HanpspKeHHs IPYU YUCTOM MPSIMOM U3rH0e (BBIBOJ (hOPMYITbl HOPMATIBHBIX
HanpspKeHUi). Y coBUs MPOYHOCTH IIPU MOTNIEPEYHOM H3rHoe.

KacarenbHble HampspkeHUsT MpH  IUIOCKOM mpsiMoM  u3rube. BeiBon  dopmyss
XKypasckoro. IlotenunanbHas 3Heprus aedopMaiiy npu u3ruoe.

Ilepememienus npu uzrude. JuddepenimanbHoe ypaBHEHHE YIPYTOi JTUHUM OalKu U
€ro UHTETPUPOBAHHUE.

[Tepemenenus npu n3rude. OnpenencHue NepeMenIeHnid ¢ MOMOIIBI0 HHTerpaga Mopa.



18.

19.

20.

21.
22.

23.
24,
25.
26.
27.

[Tepememenuss npu wusrube. Pemenue wuHTerpasa Mopa ¢ MOMOIIBIO crocoda
Bepemaruna.

Pacuer Ha mTpPOYHOCTH MPH CIOXHOM comnpoTuBieHnn. Kocoil (nBoitHOI) u3ruo.
Onpenenenre HANPSHKEHUH IPU KOCOM U3THOeE. Y CIIOBUE MTPOYHOCTH MPU KOCOM H3rHOE.
Crnoxunoe comportuBieHue. BHeneHTpeHHoe pactskeHue (cxarue). OnpeneneHnue
HaIpsDKEHUH IIPU BHELIEHTPEHHOM PacTsHKEHUHU (COKaTUN).

N3rub ¢ kpydyennem. ['unoressl (TeOpun) NPOYHOCTH.

YceroiunBOCTh CKAThIX cTepkHEr. [IpomonbHbiii n3rub. OmnpeneneHne KpUTHISCKOM
cunel. Gopmyna JI. Dinepa. YCTOMYMBOCTD CKATBIX CTEpXKHEW 3a Tmpeaenamu
ynpyrocti. ®opmyina @.C. Scunckoro.

Pacuerbl Ha IPOYHOCTD MPU HANPSKEHUSIX HUKINUYECKH U3MEHSIOIIMXCS BO BPEMEHHU.
Pacuer Ha IpOYHOCTH NpHU 3aJAHHBIX YCKOPEHUSX.

Pacuer na ynap.

CBoOoIHBIE KOJIEOAHUS YIIPYTHX CHCTEM.

By aeHHble K0JIe0aHUsl CUCTEM C KOHEUHBIM YUCJIOM CTENEHEN CBOOOIBI.

busersl k 3K3aMeHny

I'po3nencknii rocy1apcTBeHHbIH HePTAHON TEXHUYECKHH YHHBEPCUTET
uM. akagemuka M.J[. MWIIIMOHIIIUKOBA
NHCTUTYT HE®THU n 'A3A
Juctumimza «ConpoTuBiIeHHe MaTepranoBy. I'pymnmna
dopMa OTYETHOCTU «IK3AMEH

buner Ne 1
1. 3apgaum compoTHBIIEHHS MaTepUaJIOB. YIIPYrue U IiacTuueckue 1eopMalmi.
OcHOBHBIE IONYIICHHS COMPOTUBIIEHUSI MaTepuaioB. 3akoH ['yka. Moaynb
MIPOOJIHOM YIIPYTOCTH.
2. Tpsimoit m3ru6. M3rubarommii MOMEHT 1 nioniepevHas cuia. [IpaBuna 3HakoB. {nug-sie
ypaBHeHUs paBHOBecHs cTepxHs. [Ipumeps moctpoenus smtop M u Q.
3. 3amaua. OnpeneNuTh MOMEePEYHbIE CHITBI U U3THOAOIIHE MOMEHTEHI.
q
m=ql?
g
0,5/,
A =2ql
IIporokon Ne_ 20 1.
Yr1Bepxnaaro

I'po3HeHcKkHii rocy1apCTBeHHbIH He(PTAHON TeXHUYECKHH YHUBEPCUTET



uM. akagemuka M.Jl. MUJUITHOHIITUKOBA
HNHCTUTYT HE®THU n 'A3A
Jucnummza «ConpoTuBiIeHUE MaTepuanoBy. I'pymnmna
@dopma OTYETHOCTH «3K3aMEH»
buner Ne 2

=

CxemaTu3anus OlOpPHbIX yCTPONCTB. BHelnHNe 1 BHyTpeHHUE cuiibl. MeTo ceueHui.

2. DMropsl MOMEPEYHbIX CHIT U U3rudaromux MoMeHToB. [luddepennnanbapie
3aBHCUMOCTH MEX/1Y U3THOAI0IMMH MOMEHTaMH, TIONIEPEYHBIMH CHUIIAMU U
MHTEHCUBHOCTBIO PaCHpeIeIEHHBIX HArPYy30K.

3. 3agaua. OnpenenuTs NONEePEUHbIC CUITBI U U3TUOAIOIINE MOMEHTHI.

m=q/P

P=2ql

0,5,
l

IIporokos Ne_ 20

Yr1Bepxnaro

I'po3neHckmii rocyrapcTBeHHbIH HeQTAHONH TeXHUYECKM YHUBEPCUTET
uM. akagemuka M.J{. MWIIIMOHIIIUKOBA
HHCTUTYT HE®THU u I'A3A
Juctummza «ConpoTuBiIeHHe MaTepranoBy. I'pymnmna
@dopma OTYETHOCTH «IK3aMEH»

Buster Ne 3

1. Hanpsoxenus u nedpopmanuu. PasnoskeHne BeKTopa MOJIHOTO HAPSHKEHUS.
Koadduuuent 3anaca npounoct. Beibop gonyckaeMbIx HalpsHKEHHUH.

2. HopmainbHble HanpsHKEHUS TIPU YUCTOM MPSIMOM U3THOE (BBIBOZ (pOpMYITEI
HOpMAaJIbHBIX HaNPsDKEHUH). Y CIIOBUS MPOYHOCTH MIPU MONIEPEYHOM H3TH0e.

3. 3amaua. OnpeaenuTs MOMEePEUHbIC CUIIBI U U3THOAOIINE MOMEHTHI.

P=2ql
0,5/,

) m=qF

0,

ITporokom Ne | 20

Yr1Bepxaaro

I'po3HeHckmii rocy1apcTBeHHbIH HePTAHON TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M./l MULUIHOHIITUKOBA
HNHCTUTYT HE®THU n 'A3A
Jucnumimza «ConpoTUuBIEHUE MaTepranoBy. I'pynmna
@dopma OTYETHOCTH «IK3AMEH»



buner Ne 4

1. Pacraxenue ( cxarue). OnpeneneHue BHYTpEHHUX ycuinid. Onpenenenue
HanpspDKeHUH 1 Aedopmanuil mpu pactsokeHuu (oxatun). Dddekr [lyaccona.
Koadduuuent [lyaccona.

2. KacarenpHble HaNpsHKEHUS MIPH IIOCKOM MpsiMoM u3rube. Beison hopmysibt
Kypasckoro.

3. 3agaua. OnpenenuTs NONepeUHble CUIIbl U N3rM0a0IIe MOMEHTHI.

P=2ql
=gl
0.5, ) m=q

&

[Iporokon Ne_ 20

YTBepxkaaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TeXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MMIJINOHIINKOBA
NHCTUTYT HE®THU n 'A3A
Juctummnza «ConpoTUBIEHUE MaTepranoBy. I 'pymnmna
PopMa OTHETHOCTHU «IK3aAMEH

buner Ne 5

1. Onpenenenne MEXaHMYECKUX CBOMCTB MaTepHaia MpH pacTsHKeHud. JlnarpamMma
HanpspkeHni. MexaHndyecknue XapakTepUCTUKA MaTepHajioB. 3aKOH pa3rpy3Ku U
MTOBTOPHOTO HarpyXeHHUS.

2. Ilepememenus npu usruoe. uddepenunansuoe ypaBHeHHE YIPYToil IMHUM Oallku U
€r0 HHTETPUPOBAHUE.

3. 3anauva. OnpenenuTs NONEPEYHbIE CUIIBI U U3THOAI0IINE MOMEHTHI.

P=2q| aq

=gl
0,51, ) m=q
0:

[MpoTokom Ne__, 20

Yr1Bepxaaro

I'po3HeHckmii rocy1apcTBeHHbIH HePTAHON TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M./l MULUIHOHIITUKOBA
HNHCTUTYT HE®THU n 'A3A
Juctumimza «ConpoTuBiaeHUe Matepuanosy. ['pynna
dopMa OTYETHOCTU «IK3AMEH



buier Ne 6

1. HanpsikeHHO-Ie(OpPMHUPOBAHHOE COCTOSIHUE B TOUKE. BUIbI HANIPSHKEHHOTO
COCTOsIHUS. 3aKOH IapHOCcTU. Monynb ynpyroctu nepsoro poja. Koadgduunent
Ilyaccona.

2. Ilepemermenus npu usru6e. OnpeneneHre nepeMereHuii ¢ IOMOLIbIO HHTEeTpalla
Mopa.

3. 3anauva. OnpenenuTth NONEPEUYHbIE CUIIBI U U3rMOAI0IINE MOMEHTHI.

P=2ql
=gl
0,51, ) m=g
1

[Iporokon Ne_ 20

YTBepxkaaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TeXHUYECKHUII YHUBEPCUTET
uM. akagemuka M./J{. MWIIIMOHIIIUKOBA
HHCTUTYT HE®THU u I'A3A
Juctumimza «ConpoTuBiaeHHe MaTepuanoBy. ['pymnmna
@opMa OTYETHOCTHU «IK3AMEH

buner Ne 7

1. Ywucteni casur. Moayns casura. Ceszs mexay G, E u v

2. Tlepememenus npu u3rude. Pemenue narerpana Mopa ¢ momoripio criocoda
Bepemaruna.

3. 3agaua. OnpeaenuTs NONepeUHbIe CUITbl U N3TU0AI0IINE MOMEHTHI.

q =2ql

m=qP

0,50, T )

IIporokon Ne_ 20

Yr1Bepxnaaro

I'po3HeHcKkHii rocy1apCcTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.J{. MWIIIMOHIIIUKOBA
NHCTUTYT HE®THU n I'A3A
Hucuunimuna «ConpoTuBieHue Marepuaiiopy. ['pynna
dopMa OTUETHOCTHU «IK3AMEH



buiaer Ne 8

1. MomeHTbl HHEpLUHU ceUeHUl (0CEBOM, IEHTPOOEIKHBIN U MOJIIPHBI MOMEHTHI MHEPLIUHU
ceueHust). Panuycel nnepuuu cedenus. CBs3b MEXy OCEBBIMU U MOJISIPHBIMU
MOMEHTaMHU HHEPLUN CEYCHUS.

2. Pacder Ha MPOYHOCTB MPU CIIOKHOM corlpoTuBieHuH. Kocol (1BoitHOI) n3rud.
Omnpenenenue HaNpsHDKEHUH pU KOcoM u3rube. Y ciioBre NpoYHOCTH IIPU KOCOM
n3rube. YpaBHeHUE HEHTPAIbHOM JTHHUU.

3. 3agaua. OnpenenuTs NONEePEUHbIC CUITBI U U3TUOAIOIINE MOMEHTHI.

q =2ql

m=ql?

0,51, T ),
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YTBepxkaaro

I'po3HeHckmii rocy1apcTBeHHbIH HePTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MMIJINOHIINKOBA
NHCTUTYT HE®THU n 'A3A
Juctummnza «ConpoTUBIEHUE MaTepranoBy. I'pymnmna
dopMa OTYETHOCTU «IK3AMEH

buner Ne 9

1. 3aBucumocTu MEX1y MOMEHTAMHU MHEPIIUU OTHOCUTEIBHO MapaljIeNIbHbIX OCEH.
MoMeHTBI HHEPIIMU IPOCTEHIINX (PUTYD.

2. CnoxHoe conpoTtuBiieHue. BHeIEHTpeHHOE pacTshkeHue (Cxxarne). OnpeaeneHue
HanpsHKEHUH MPU BHELIEHTPEHHOM PacTsDKEHUH (CoKaTHH). Y paBHEHNE HEUTPaIbHOM
JIMHHH.

3. 3anauva. OnpenenuTts NONEPEYHbIE CHUIIbI U U3rHOAr0IIe MOMEHTHI.

q A P=2ql
m=q/l?

0,51, ),
18
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Yr1Bepxaaro

I'po3HeHcKkHii rocy1apCcTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M./l MULUIHOHIITUKOBA
NHCTUTYT HE®THU u 'A3A
Jucnummza «ConpoTuBIeHUE MaTepuanoBy. I'pymnmna
@dopMa OTYETHOCTHU «3K3AMEH



Bbuier Ne 10

1. BeluucieHre MOMEHTOB HHEPLUI CIOXKHBIX (HUryp. MI3MeHeHne MOMEHTOB HHEPIIUU
CeueHUi pu MOBOPOTE OCcei KoopauHaT. [ 1aBHbIE OCH U IJIaBHbIE MOMEHThI HHEPIIUH.
MoOMEHTBI CONPOTUBIIEHUS TIOMAIHN.

N3rub ¢ kpydyennem. ['unoTessl (TEOpUHN) MPOYHOCTH.

3. 3agaua. OnpenenuTs NOMePEUHbIe CUITbI U U3TUOAIOIINE MOMEHTHI.

N

q P=2ql 4
1 m=qP

0,51, ]
0,

[Iporokon Ne_ 20 1.

YTBepxkaaro

Kpurepuun oneHku 3HaHUI CTYACHTOB P NPOBeJIeHNH IK3aMeHa.

OneHka  «OTJMYHO»  BBICTABISIETCA  CTYAEHTY, IIOKas3aBILIEMY  BCECTOPOHHHUE,
CHUCTeMaTU3UpPOBaHHbIe, INyOOKHE 3HAHHUA Y4eOHOH mporpaMMbl JUCUUILUIMHBI U yYMEHHE
YBEPEHHO MPUMEHSATh UX Ha MPaKTUKE NpPU pEHIeHMH KOHKPETHBIX 3ajad, CBOOOJHOE U
MpaBUIbHOE 00OCHOBAHME MPUHATHIX PELICHUH.

OneHka «X0pomo» - BBICTABIISIETCS CTYAEHTY, €CIU OH TBEPJIO 3HAET MaTepHall,
rpaMOTHO U IO CYIIECTBY H3JaraeT €ro, yMeeT NPUMEHATH IOJYy4YCHHbIE 3HAHUS HA
IIPAKTHUKE, HO JOMYCKAeT B OTBETE UJIM B PEILIEHUH 3a/1a4 HEKOTOPbhle HETOYHOCTHU, KOTOPHIE
MOJKET YCTPAHUTh C MOMOUIbIO JOMOJIHUTEIbHBIX BOIPOCOB MPEMOAaBaTeNs.

Onenka  «yIOBJECTBOPHTEJIBHO» -  BBICTABIAETCS  CTYNEHTy, IIOKa3aBLIEMY
(bparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HaHUN, HEIOCTaTOYHO MPAaBUIIbHBIE (DOPMYIUPOBKU
0a30BbIX MOHATUN, HAPYIIEHUS JIOTHUYECKON MOCIE0BATENIbHOCTH B U3JI0KEHUN TPOrPaMMHOTO
MaTepuana, HO TIpU ATOM OH BJaJeeT OCHOBHBIMHM pazfeiaMd Y4eOHOW MpOorpaMMBbl,
HEOOXOIUMBIMH ISl JaJbHEHUIIero oOy4eHUsT U MOXET MPUMEHATh IOJTYYEeHHBIE 3HAHUS I10
00pa3ily B CTAaHJApTHOW CUTYaIUH.

OneHka «HeyI0BJETBOPHUTEJIbHO» - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAEeT
OosipuIel YaCTH OCHOBHOTO COJEpKaHUs yueOHOW NporpaMMbl JUCHUILIMHBL, JOITYCKaeT
rpyOble ommOKH B (OPMYIMPOBKAX OCHOBHBIX MOHATUH JAMCIUIJIMHBI M HE yMeEeT

HCIIOJIb30BATh IMOJYUYCHHBIC 3HAHUA TPHU PCUHICHUU TUIIOBBIX NPAKTUYCCKUX 3a1aY.



