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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

Conpomuenenue mamepuaios
(HaMMeHOBaHUE AUCITUTUTHHBI)

Koa xonTpompyemoi HaunmeHoBanue
Ne | KonrtpoJsmmpyemblie pa3aelibl (TeMbI)
KOMIIETCHIIUH OLICHOYHOI'0
n/n JTUCHUILINHBI
(nsm ee yacTu) cpeacTBa
B p Tecrt, pemienue
BeJeHue. PacTskeHue u cxaTue.
1 A OIIK-1 3a1a4
CnoxkHbple cily4au pacTsSOKEHUS U OIIK-1 Tecr, pewenne
2 | cxarus OIIK-1.1 3a71a4
Vsru6. I1 5 OIIK-1 Tecr, pelienue
3 3ru6. [IpoBepka nmpoyHocTu 0aaok OITK-1.3 sanau
[TorenunanbHas 3Heprus. CraTuyecku OIIK-1 Tecr, pemenne
4
HeoIlpeieIuMbIe OaJIKHU. OIIK-1.2 3a1a4
Tect, pemenue
5 | CoxHOE COMPOTHBIICHHE OIIK-1
OIK-1.3 sanat
Y cTOHYIHMBOCTD 3JIEMCHTOB OIIK-1 Tecr, pemenue
6 o
KOHCTPYKIHU OIIK-1.2 3ada4
. OIK-1 Tecr, pemienue
7 | HuHaMu4ecKoe AeHCTBUE HArPY30K - sana
OIK-1.1 a
HEPEYEHb OIIEHOYHBIX CPEACTB
HaumenoBanue IIpencrasiaenue
Ne KpaTkas xapakTepucTuka o11eHOYHOI0
OLICHOYHOI0 OLICHOYHOI0
n/n cpeacTBa
cpeAcTBa cpenctBa B poHae
CpencTtBo KOHTpPOJISI YCBOEHUSI yueOHOro
MaTepuaga TeMbl, pa3zena Win pas3aenoB | TecTsl Mo pa3aenam
1 Tecmoegvie 3a0anus
JUCLMIUIMHBL,  OPTaHU30BaHHOE  Kak JUCLUTINHBI
y4ueOHO€ 3aHsTHE B BUJIE TECTOB
CpencTtBo MpOBEpKU YMEHUN MPUMEHSThH Kommiekt
MIOJIyYE€HHBIE 3HAHUS JUIsl PELEHUs 3a/1ad | KOHTPOJIbHBIX 3alaHui
2 Pewenue 3a0au Y N 8 P &
ONpEAENIEHHOr0 TUMA IO TEeMe WIH 110 BapuaHTam
pazzaeny yuyeOHOW JUCHUILUIMHBL.
3 IK3ameH Wrorosasi popma OLIeHKH 3HAHHUM Bomnpocsl K 3x3aMeny

BOITPOCHI JIJIsI TECTOBBIX 3AJTAHUI




Tema 1. PacTsiskeHue u c:xxkaTue.

1. Hanpsikenus v neopManiny Npu pacTsHKEHUH U CKATUU B TIPeAesiax YIpyroCcTH.

2. DKCIIEpUMEHTAIILHOE M3YyYEHUE PACTSDKEHUS M CKATUS PA3JIMYHBIX MATEpUaoB U
OCHOBBI BBIOOpA JIOMYCKAeMbIX HaIPSHKEHUH.

Tema 2. Cj10:KHBIE CIyYaH PACTAKEHUA U CKATHS

1.Pacuer craTuyecku HEONPEAEIUMBIX CUCTEM 10 JOMYCKAEMbIM HAIIPSKEHUSM.

2.YueT coOCTBEHHOI'O Beca MPU PACTSKEHUU U CKATHUH.

Tema 3. U3rud. IlpoBepka npouyHocTH 0aJIOK.

1.IIpoBepka mpoyHOCTH MaTepuaia MpHu CI0KHOM HANPSIKEHHUH.

2. Buytpennue cuiioBblie (pakTopsl mpu usruoe.

3.O1r0phI MOMEPEYHBIX CHJI U M3THOAIONUX MOMEHTOB.

4. BoluncrieHue HOpMaJIbHBIX HANIPSDKEHUH TIPpY M3rH0e U MpOBepKa MPOYHOCTH OaloK.

Tema 4. IlorenuunaabHas Heprusi. [lepemeinenune B 6ajakax npu usruoe.

CraTnyecku HeomnpeaeJnMble OAJIKH.

1.IlpumeHeHue MOHATHS O NOTEHUUAIbHON YHEPIUU K OIIPEEICHUIO ITEPEMEILIEHUH.

2. CTaTuyecKu HeolnpeaeauMbie OaKU.

Tema 5. CJ105kHO€ CONPOTHBJICHHUE

1.Kocoii u3ru6.

2. CoBMecCTHOE JIEHCTBUE KPYUYCHHS U U3TU0Aa.
3.00muii ciy4ait CoKHOTO CONPOTUBIICHHUS.

4. Pacder 10 J0ITyCKaeMbIM Harpy3KaM.

5. IlonsiTHe 0 pacyeTe Mo MpeAeIbHBIM Harpy3KaMm.

Tema 6. YcTOHYHNBOCTH 371eMEHTOB KOHCTPYKIUI

1. IIpoBepka cxaThIX CTEP)KHEN HA YCTOMYMBOCTb.
2. bonee cnoHbIE BONPOCHI IPOBEPKU MIEMEHTOB KOHCTPYKIMI Ha yCTONYHUBOCTD.

Tema 7. lunamuyeckoe AelicTBHE HATPY30K

1. Yuer cun nnepuuu.
2. HampsxeHus npu yaape.

3. [IpoBepka IPOYHOCTH MaTepUaa IPU NEPEMEHHBIX HAIPSHKCHUSX.



KOMILIEKT TECTOBBIX 3AJTAHUI
TECTOBOE 3AJAHHUE Ne 1

No BOIIPOC BapHaHT OTBETA

UYro He U3yyaeT HayKa O COMPOTHUBIIEHUU MaTepuanoB? MIPOYHOCTh 1
1 TBEPAOCTH 2
JKECTKOCTh 3
YCTOWYHUBOCTh 4
CKOJIBKO BHYTPEHHUX CHJIOBBIX (DAKTOPOB OMPEIEIISIOT C 2 1
IIOMOIILIO METOIa CEUEHUIT? 4 2

2
5 3
6 4
B xakux eguHuUIIaX U3MEPAETCS MOAYJIb YIIPYTOCTH MaTEpUaIoOB [MIla] 1
3 E (monyns FOnra)? [kH] 2
[kHwm] 3
[kH/m] 4
Kak 0003HauaroT gomyckaemMble HOpMaJlbHbIE HATIPSKECHUS ? [1] 1
[5] 2
* [0 3
[u 4
Uemy paBHO MaKCUMAaJIbHOE KacaTEIbHOE HANIPSKEHUS [IPU o/2 |
5 | oceBoM pacTskenun (cxatum)? c 2
20 3
0 4
Kaxoit Bun nedopManiny UCIIBITHIBACT Baj? Kpy4Y€HHUE 1
u3rud 2

6
pacTsLKeHUe 3
cKaThe 4
Kak BbIpakaeTcsi jKeCTKOCTh Bajyia? EJ, |
7 EF 2
GF 3
GJp 4
Kaxoit Bug umeer 3akon ['yka npu kpyueHun? M = 0J,/Gl |
p=G6M/],l 2

8
G =M],/pl 3
© =MIl/G], 4
Kakoii Bun nedopmanyu ucnsIThIBaeT Oanka? pacTsiKeHue 1

(cxatue)

9 CABUT 2
Kpy4eHHE 3
176397 (3] 4
Yemy paBHA IPOU3BOHAS MOMEPEUHON cuibl Q 1o abcmucce q 1
CeUeHUus Mpu u3ruode? M 2

10
c 3
T 4




Ne BOIIPOC BapHUaHT OTBETA
ITo kakoit popmyIie onpenessaoTcss HOpMaIbHbIC HAPSKCHHS o =Jz/M 1
" IpU YUCTOM U3rude? o =J/Mz 2
o =Mz/J 3
o =MJ/z 4
Kak BeIpakaeTcs nmoTeHIMaabHas SHepTus aeopmaruu mpu U= MI/2E] 1
YUCTOM U3ru0e OanKu, eclii U3rudaroInuii MOMEHT U JKECTKOCTh U = M2l/E] 2
12 1 nocrosmmst o mmine? U= MI/E] 3
U= M?1/2E] 4
Kakum ydeHbIM BriepBbie ObUTa BEIBEACHA (popmyra: JI. Diinep 1
_ <y @. ScuHckui 2

13 - b o
Iy . Kypasckuit 3
I'. Mop 4
Kakoe ypaBHeHHNe Ha3bIBAETCS MPUOITMKEHHBIM EJ-y =M(x) 1
TuddepeHaIbHbIM YpaBHEHHEM H30THYTOM ocu 6ankn? EF-y ' =M(x) 2
14 EJ-y =N(x) 3
FJ-y =M(x) 4
Yemy paBeH mporud 6ayiku JIMHOM /, KECTKO 3allleMJICHHON Ha f=- PP/3EJ 1
OJIHOM KOHIIE€ U Harpy>KEHHOU Ha Apyrou cuiou P? f=- PBRET 2
15 r=-PPRE] |3
f=-PP/3E] 4
KakyuM ydeHbIM BBEJIEH B MPAKTUKY pacueTra Cieayomuii JI. Diinep 1
HUHTErpall: z @. Scunckuit 2
16 MM° . KypaBckwuii 3
6= J dx
o EJ I'. Mop 4
B kakom cimyyae Kkocoi u3rud BIPOXKAAETCS B IUIOCKUH, €CIn »>a 1
yroJl HaKJIOHA TUIOCKOCTH JIEHCTBUS CHII (0, @ YTOJI HAKJIOHA 0 <a 2
17 HEUTpaIbHOU JTUHUM 07 0=a 3
o =10 4
Onpenenuts BENTUYHMHY YIJIa HAKJIOHA HEUTPAJIBHON JIMHUH O TIPU 80° 1
KOCOM HM3TH0€, €CIT YToJI HAaKJIOHA IJIOCKOCTH ACUCTBHS CHIT () = 70° 2
181 36°, a oTHOWIEHHE MOMEHTOB MHEPLIUU PABHO 87 60° 3
50° 4
Kakoii hopmyinoit onpenensieTcs: BelIMurMHa KPUTUYECKUX ox= 2n B/ )\ 1
HaIpsOKEHUH ISl CKATOTO CTEPKHS? ox= wE/M\ 2
19 o= E/\ 3
ox= mE/\ 4
Kak BBIMISIIUT yClI0BHE TPUMEHUMOCTH (hopMyIiel Diiepa s Ay = /Un /m2E 1
i?

20 CKATBIX CTEPIKHEH A > m 5
Ay =+ T?E /0, 3
Ay =+o,/m?E | 4




TECTOBOE 3AJAHUE Ne 2

BOIIPOC BapHaHT OTBETA

No
Kak HaspiBaroTcs nedopMaiinu, KOTOpble HCUE3a0T MocIie OCTaTOYHBIE 1
{ yAaJeHUS BBI3BABIINX UX CHUII, - TEIIO MOJTHOCTHIO yIIpyTHeE 2
BOCCTAHABIIMBAET CBOIO MPEXHIOI0 (hopMy? IACTHUECKHE 3
KPUTHYECKHE 4
Kak Ha3piBaeTcs BHyTpEHHSISI CUJIa B3aUMOJICHCTBHS MEXKIY HaNpsDKEHUE 1
5 | aromamu, mpuxozsImascs Ha eMHUL MIOWIATH, BbIICTCHHYIO nedopmarus 2
B KaKOW-1100 TOYKE MONEPEeYHOro ceyeHus Teua? nepeMelIeHue 3
CONPOTHUBJICHUE 4
Kaxk BBIpa3uTh OCHOBHOE TPEOOBaHUE, KOTOPOMY JIOJKHBI Pmax = 1P] 1

?
YAOBJIETBOPSATH MaTepUal U pa3Mephl dJIeMEHTa? o >17/1p] 5
. Pmax < 1/ [p] 3
Pmax < [P] 4
Yemy paBeH Moy ynpyroctu marepuana B Mlla, eciiu npu 1,6:10° 1
BEJIMYMHE HOpMaNbHbIX HanpspkeHuid 69MIla oTHOCcHUTEBHAS 0,7-10° 2
4 poJIosibHAs AedopMalusi coctaBiser 1mm? 2,1:10° 3
0,8-10° 4
KakoBo 3Hauenue kodpdunuenta [lyaccona ms maTepuanios, 0,2 1
y KOTOPBIX MPpH 1ehopMaliviy OYTH HE IPOUCKXOTUT 0,3 2
> U3MEeHeHus1 oobema? 0,4 3
0,5 4
[Tpu kaKOM HaNpPsKEHHOM COCTOSIHMH MaTepHasa JUHEHHOe 1
MaKCHUMaJIbHbIC KacaTeIIbHBIC HAMIPSKCHHUS OMIPEICIISTFOTCS TJIOCKOE 2
6 | crnenyromeii hpopmynoii? 00BEMHOE 3
maxt = 91— % 0CEBOE 4
2

Kakomy Buay aedopmaiiiyi COOTBETCTBYET CIEAYIOIIAs 3aMUCh pacTsbKeHue 1
3akoHa ['yka? CIIBUT 2
7 T=GYy Kpy4YeHue 3
M3rud 4
[TonGepure HEOOXOMUMBIN AUAMETP Basia B [CM], eciin 40 1
HEOOXOUMBIN MOJIIPHBIA MOMEHT COMPOTUBIICHHS CEUCHUS 36 2
8 | pasen 8-10*m? 26 3
16 4
Kak BpIpakaeTcst moTeHIIMaIbHas SHeprus AedopMalliy Baa, U=MI/2G], 1
€CJIA KPYTSIIIUKA MOMEHT H JKeCTKOCTh IIOCTOSIHHEI 110 JTTHHE? U= M?1/G I, 2
? U=my/G, |3
U= M?1/2G] P 4
YemMy paBHaA BTOpast MPOU3BOIHAS OT U3THOAIOIIET0 MOMEHTA 1
10 1o abcuucce ceueHus Mpu U3ruoe CTepKHs? 2
3
4

N (=IO




Ne BOIIPOC BAPUAHT OTBETA
B touke 1 monepeyHoro ceueHus 0anku A-A c 1
JEHCTBYIOT M Al M - 7
11 le
( 0 3
Al 0,7 4
B kakom ciryyae Ha HEKOTOPOM y4acTKe Oanku Q=0 1
12 | uzrubaromuii MOMEHT Bo3pacTaer? Q<0 2
Q>0 3
Kak Ha3pIBaIOT NepeMelleHus LIEHTPa TSHKECTU MOBOPOTOM CeHeHHs 1
13 § cedeHus Mo HAMpPaBJICHUIO MEPIEHAUKYIIIPHOMY K OCH
0ayKy Mpu MI0CKOM U3rude? IPOrnOOM CEeUeHMS 2
KakoBa BennunHa mporuda Oajiku Ha ABYX OIMOPAX, f = —PI3/12E] 1
CHUMMETPHUYHO 3arpy>KEHHON CHUIIOM? f = —PI3/24E] 2
14
f = —PI3/36E] 3
f = —PI3/48E] 4
CKOIIBKO pa3 cTaTUYECKH HEONpPEeeINMa CUCTEMA, 1 1
€CJIM KAHOHUYECKOE YpaBHEHUE METO/a CUJI JUIsl Hee 2 2
15 | umeer Bun 3 3
61196 + AP= O 4 4
Kax BBIpa3uTh TaHI'€HC YIJIa HAKIOHA HEUTPAIbHOU tana = |y, — z,| 1
JUHHUH O TTPU KOCOM U3TUOE (Zo, Yo — TOUKH tana = |z,,| 2
16 | mpunamiexanue HeHTPaTILHON JTMHUU) ?
prtabIeRatl P ) tana = |z,/y,| 3
tana = |y, + z| 4
YeMy paBeH yroJi HaKJIOHa HEHTPATbHON JTUHUU TIPH 26° 1
KOCOM H3ruoe, eciy OTHOLIEHHE MPOTruOOB B INIaBHBIX 36° 2
17 | mnockoctsix nuepmmu pasro 0,5, a yron HaKIOHA 46° 3
N 09
nercTBUs cuiabl 45°7 16° 4
Kak BeIpaskaercs pac4eTHBIM MOMEHT 110 TEOPUU 1 5
0 o M, == |M, + |M2+ M; 1
OTEHIMAJILHON 3HEPruM (HopMOU3MEHEHUS TPU P=5
COBMECTHOM JICCTBUU M3rnba | KpydeHus? M
P
2
18 = 0,35M, + 0,65 /Mg + M2
— 2 2
M, = ’MH + Mj; 3
Kak Ha3zpiBaeTcs HEeKOTOpas 001acTh BOKPYT IIEHTpa AP0 CEUEHUs 1
TSAKECTU CCUCHUA, BHYTPHU KOTOpOﬁ MOXXHO LICHTP CEYECHUS 2
19 | pacnonarars Touky npunoxkenus cuibl P, He BBI3HIBAS ILIOMAb CCUCHIS 3
B CEYEHUU HAIIPSHKEHUN Pa3HOTO 3HaKa?
panuyc cedyeHus 4
Kax(g(ng BbIpaXXKEHHEM onpgnenﬂeTcs[ JTUHAMHYECKUI K,=1- /1+2H/S. 1
KO3 $umeHT npu yaape’
2 HACHT TIPH 2P K,=1-yJ1—2H/5, |2
K,=1+1+2H/6, 3
K,=1+1—-2H/6, 4




TECTOBOE 3AJAHUE Ne 3

BOITPOC BAPUAHT OTBETA
No
Marepuain, y KOTOPOro MEXaHUYECKHE CBOMCTBA BO BCEX OJHOPOJHBIM 1
! TOYKAaX OJJMHAKOBBI, HA3bIBACTCA. .. ... YHOPYTHM 2
M30TPOIHBIM 3
XPYIKUM 4
Kak Ha3pIBarOT MehopMalinio CTEPKHS, BRI3BAHHYIO JIeHCTBUEM | pacTsokeHue(ckartue) | 1
5 | ABYX PaBHBIX 1 IPAMONPOTUBONOIONKHEIX CHII, IPUIIOKEHHBIX CIBUT 2
K KOHLIEBBIM CEYEHUSIM UM HaIIPaBJIIEHHBIX 110 OCU CTEP)KHS? KPY4YEHHUE 3
n3ruo 4
HopmatuBHOE 3HaueHuEe HaNpPsHKEHUS JJIS TACTUYHBIX Oy 1
; MaTepUajoB PaBHO..... o, 2
ay 3
Ogp 4
Kak Ha3pIBalOT MOMEHT UHEPIIMH, 0003HAYEHHBIN UHTETPAJIOM 0CEBOM 1
4 _ ) MOJISIPHBIN 2
Jp = | pedF
7 LEHTPOOEIKHBIN 3
Kakoii MOMEHT UHEpLIUHU SIBISETCS < Jx 1
MaKCHUMAJILHBIM JJIS1 TaHHOT'O ] (] J
5 | nmpoduna? y Y 2
Jp 3
banka u3 Xxpynkoro marepuasna uMeeT ; a W, =a3/3 1
IPSIMOYTOJIBHOE TOIIEPEYHOE CEUECHUE W, = 2a3/3
YeMy paBeH MOMEHT COIPOTUBIICHUS z 2
6 a ) 2
CEe4YeHHsI OTHOCHTEIBHO ocH Z? b W, =a*/3 3
— 2,3
> W, =3a°/4 4
¥Yron noBopoTa KoHI1EBOro ceueHus C Bajia paBeH ...... ML/G], 1
7 ML/2G], 2
ML/3G], 3
Ecin npu Kpy4eHUHU CTEPXKHS KPYIJIOTO CEUYEHUS €T0 TUAMETP yBenuuutcs B 8 pasz | 1
] YBCIINYUTH B 2 pa3a, TO MAaKCUMAJIbHOC KaCaTCIbHOC YMEHBIIUTCA B 16 pa3 2
HaIPAKECHUE ... yMeHbIIUTCs B 4 paza | 3
yMeHbIIuTcs B 8§ pa3 | 4
ITpu nomyckaeMOM KacaTeabHOM HAINPSDKEHUM [T] MOJIPHBIN W, = M/3[1] 1
MOMEHT
g | comporubienns W, yI0BIETBOPSIET YCIIOBUIO. . .. W, = 4M/[1] 2
W, = 2M/[1] 3
[Tpu Kpy4eHUU CTEPHKHS KPYIJIOrO CEUEHUS €r0 TUaMETP. ... YBEJIUYUBAETCS 1
10 YMEHBIIAETCS 2
HE U3MEHSETCA 3




Ne BOIIPOC BAPUAHT OTBETA
CreprKeHb KpYyIJIOro MONEepeyHOro CeYeHUs pajgnycom 2M, /nR3 1
R 3arpy»xeH 1o topuam KpyTsamyuM MOMEHTOM M. M, /2mR? 2
11 | Haiinure MOayJib KacaTeJIbHOTO HANPSYKEHUS B TOUKE M, /TR® 3
A TIOTIEPEYHOTO CEYECHHUsT HAXOISAIIECHCS Ha PACCTOSHUHU 3
0,5R oT nienTpa ceueHusl.
Jl1 Kakoro yria HakJOHa INIOCKOCTH () KacaTelIbHOe 30° 1
HarnpspKeHue T OyneT HanooIbIIM? 450 2
12 : 60° 3
< O >
Uemy paBHbI \ . o=F/4A 1
HOPMaJIbHBIC — . o=F/2A 2
13 | nanpsoxenns B : \?, 0 = 3F/4A 3
-1?
ceyenuu [-17 1 o = 3F /24 4
B touke 1 nmonepeunoro ceuenus 6anku A-A c 1
JCUCTBYIOT M Al . 7
14 1
( ® 0 3
Al KR 0,7 4
Bennuuna X B KAHOHMYECKOM YPaBHEHUHU METOJ1a CHUJII Harpy3Ky 1
s 811" X1 +44,=0 niepeMenieHne 2
olpenesier. . .. ... peaKLuio 3
HallpaBJICHUE 4
CrepixeHb KpyrJIoro MonepeyHoro ce4eHus (paauyc - R/2 |
R) ucnpIThIBa€T BHELIGHTPEHHOE CxxaTHe. Paauyc saapa R/3 2
16 | ceuenus OyaeT paBeH..... R/4 3
R/5 4
VpaBHEeHHE HEUTPAILHOMN JIMHUY TIPU BHEIIEHTPEHHOM 1 =Y B? !
pacTsDKeHUH-CoKaTHH umeeT B ( P — Touka i2 iz
17 | mpunoNeHns CHJIBI)
VoY  ZpZ
1+2=+-2 =0 2

i, Ly

18

ITpu pacuere CKaThIX CTEPKHEN U3 XPYIIKOTO
MaTepuraia Ha yCTOHYUBOCTh NOJy4yaeMble
KPUTHYECKHE HAIIPSDKEHUS. . ..

BCCTIa MCHBIIIEC Ogp

BCCrJa MCHBIIC Oy

Bcera OOJBIIIE Gy

BCEer1a MCHBIIC Ot

®opmyna SIcHMHCKOro A OnpeneaeHns KpUTHIECKUX

O =a+b-1?

HaNpPsSDKEHUN UMEET BUJL 0p =(a—b): A
19
Op=a—b-4
O =a—b- 12
CranbpHOM cTepkeHb 1uaMeTpoM 30MM pacTsHYT 69,4
BHE3AITHO MPUII0KEHHOU MOCTOsTHHOM cuitoit 30xkH. 70,2
20 Omnpenenuts HanbombIIee HanpsokeHue B MIla. 84.9
90,1

AN (=]R LWV W[~




TECTOBOE 3ATAHUE Ne 4

BOIIPOC BapHaHT OTBETa
No
Kak nHazpiBarotces aedopmariy, KOTOpbIE He UCUE3al0T IOCIIe OCTaTOYHBbIE 1
1 | yoaneHus BbI3BAaBIIMX UX CHJI, - TEJIO HE MOTHOCTHIO yHpyrHe 2
BOCCTaHABIIMBAET CBOIO MPEXHIOW (hopmy? KPHUTHYECKHE 3
Kak Ha3piBaeTcsi ©I3MEHEHUE pa3MepOB U (HOPMBI HIIEMEHTOB HaIpsKECHUE 1
2 | KOHCTPYKLMIA, TaK ¥ KOHCTPYKIMH B LIEJIOM, MOJT aedopmarius 2
BOS[[GfICTBPICM BHEIIHHUX CUJI? nepeMeniecHue 3
Kak BbIpa3uTh 0CHOBHOE TpeOOBaHHE, KOTOPOMY JOKHbI Pmax = [p] 1
YIOBJIETBOPATH MaTepuall U pa3mMepsbl dJeMeHTa?
Pmax = 1/ [p] 2
3
Pmax < 1/ [p] 3
Pmax < [P] 4
Ornpenenure BeJIMYMHY HOPMAJIbHBIX HANPSKEHUN B CTaJIbHOM 123,5MIla 1
4 | cTepxHe (E=2-10°MIla), eciti OTHOCUTEbHASA OPOOJIbHAS 180MIla 2
nedopmarus cocraBuia 1,235mm. 247MIla 3
87MlIla 4
KakoBo 3Hauenue kodpdunuenta [lyaccona mis maTepuanios, 0,2 1
5 | v xoropbix npu nedopMaIuu MOYTH HE TPOUCXOIUT 0,3 2
M3MEHEeHHUs 00bema? 0,4 3
0,5 4
[Tpu kaKOM HaNpPsKEHHOM COCTOSIHMH MaTepHasa JUHEHHOe 1
MaKCHUMaJIbHBIE KacaTeJIbHbIC HAIIPSKEHUS ONIPEIETISIOTCS IJI0CKOE 2
6 | cnenyromeii popmymnoii? 00BbEMHOE 3
o
maxt = — 0CeBoe 4
2
KakuMm BeIpakeHHneM, coracHo 3akoHy ['yka, onpeznensiercs y =16 1
OTHOCHUTEIIbHBIN yroi casura?
7 y a Yy =G/t 3
y=1/G 4
[TonGepure HEOOXOMUMBIN AUAMETP Basia B [CM], eciin 19 1
g HEOOXOUMBIN MOJIIPHBIA MOMEHT COMPOTUBIICHHS CEUCHUS 25 2
pasen 12:10"w? 30 3
34 4
Kak BbIpakaeTcs MOTeHIMaIbHAs 3HEPrus e opManuu U=MI/2E] |
9 0anKu, ecay N3ruOaroIMi MOMEHT U KECTKOCTh OCTOSIHHBI U= M?l/E] 2
o JJIuHe? U= MI/E] 3
U = M?1/2E] 4
YeMy paBHA IPOU3BOHAS OT U3THOAIOIIETO0 MOMEHTA 10 1
10 abcIucce CEYCHHS TP U3THOE CTePIKHS? 2
3
4

N|=ZIQ KR




Ne BOIIPOC BAPUAHT OTBETA
B touke 1 monepeyHoro ceueHus 0anku A-A c 1
" JICUCTBYIOT M Al M - 7
1
CCF ; ;
Al 0,7 4
B kakom ciryyae Ha HEKOTOPOM y4acTKe Oanku Q=0 1
12 | u3rubaromuii MOMEHT yObIBaeT? Q<0 D)
Q>0 3
Kak Ha3pIBaIOT NepeMelleHus LIEHTPa TSHKECTU MOBOPOTOM CEUEHHS! 1
13 | ceyeHus O HAMPABJICHUIO EPICHIUKYIAPHOMY K OCH
0ayKy Mpu MI0CKOM U3rude? IPOrnOOM CEeUeHMS 2
KakoBa BenmnurHa MakCHUMaIbHOTO MPOruoda Oasiku finax = —7q1*/364E] 1
nHOM L, cBOOOIHO JIexkaleil Ha IByX oropax u finax = —5ql*/384E] 2
14 3al“py7KerIOI:/'I) pPaBHOMCPHO paCHpeILCHCHHOfI fmax — _8ql4/284E] 5
Harpyskou q’ fooe = —2q1*J172E] 4
CKOJIBKO pa3 cTaTUYECKH HEOoIpeieInMa CUCTEMA, 1 1
€CJIM KAHOHUYECKOE YpaBHEHUE METO/a CUJI JUIsl Hee 2 2
15 | umeer Bun 3 3
61196 + AP= 0 4 4
Kax BBIpa3uTh TaHI'€HC YIJIa HAKIOHA HEUTPAIbHOU tana = |y, — z,| 1
JIMHUU O IPU KOCOM U3TU0€ (Zo, Yo — TOUKH tana = |z,,| 2
16 7 i ?
IPUHAJIEKAIINE HEUTPATbHOU JTMHHUH ) tana = |z,/y,| 3
tana = |y, + z| 4
YeMy paBeH yroJi HaKJIOHa HEHTPATbHON JTUHUU TIPH 28° 1
KOCOM H3ruoe, eciy OTHOLIEHHE MPOTruOOB B INIaBHBIX 38° D)
17| mnockoctsix uHepuuu pasHo 0,87 48° 5
18° 4
Kak BeIpaskaercs pac4eTHBIM MOMEHT 110 TEOPUU 1 5 5
HauOOJIBIINX HOPMAJIbHBIX HANPSLKEHUH MpH M, = 2 My + M + M, 1
COBMECTHOM JIEWCTBUU U3rMOa U KpyUeHHUs?
18 M, = /Mg + M2 2
— ’ 2
M, = |MZ + 0,75M 4
Onpenenuts BETUYHMHY HOPMAJIBHOTO HANPSYKEHUS 54,23MIla 1
BO3HHKAIOIIIET0 B CTAIBHOM TPOCe TuamMmeTpoM 20MmM, 81,16MIIa 2
19 | 1a xoropom HO)IHI/I]\;IaIOT rpy3 Becom 20kH, ¢ 73 .44MIla 3
yckopenueM 1,5m/c”? 112.43MIla Z
KakuMm BeIpaskeHHEM ONpeesieTcsl AMHAMHUECKUI K,=1+1+V2/gé, 1
K03 pumenT npu yaape?
2 prtteRT npit yzap K,=1-J1-2H/5, |2
K,=1+.1-V2/g8, 3
1—-2H/6, 4

K, =1+




Kpurtepun ouieHKH 3HAHUI CTY/IEHTOB NIPH NMPOBeJIeHUH TECTUPOBAHUSA

OueHka «OTJMYHO» BBICTABJISIETCS IMPHU YCIOBUM IMPABUIBHOIO OTBETA CTyACHTa HE
MeHee yeM 85% TeCTOBBIX 3aJaHUM;

OueHka «XOpomIo» BBICTABISETCS MPU YCIOBUU NPABUIBHOTO OTBETA CTYJEHTA HE
MeHee yeM 70% TecTOBBIX 3aJaHUM;

OueHka «yI0BJIETBOPHUTEJIBHO» BBHICTABISCTCS IPU YCIOBHUU MPABWIBHOIO OTBETA
cTyZeHTa He MeHee - 51%; .

Ouenka «HeyJI0BJIETBOPUTEIbHO BBICTABIISICTCS MPU YCIOBUU TPABWILHOIO OTBETA
cTyzeHTa MeHee 4eM Ha 50% TeCcTOBBIX 3aJaHUM.

3agaua

1. I'py3 moaBelieH K CTaabHOW MPOBOJIOKE, pa3Mepbl KOTOpOul 1o aedopmarmu ObuH
cienytomumu: L=3 M u d=1,6 MM. Y 1muHeHHE MPOBOJIOKK OKa3aJIoCh paBHBIM 1,5 MM. 3atem
TOT € Tpy3 OBbLI MOABEIICH K MEAHOH npoBosioke puHoi L1=1,8 M u nuamerpom d1=3,2 mm. Ee
YJIMHEHHE TOJTyYrsIoch paBHbIM 0,39 MM. OnipenenuTh MOAYJIb YIPYTOCTH MEIHOM MPOBOJIOKH,
eCIM MOy b YIPYTrocTH cTanbHoi — E =2-10% kr/cm?.

Oraer: 1,15-10° kr/cm?.

2.IlomHoe HampsKEHUE MO OJHON U3 IUIOMIAZ0K, TPOBEICHHBIX Yepe3 BHIOPAHHYIO TOUKY
3JIEMEHTa KOHCTPYKLIHMH, PABHO 300kr/cm?. OHO HAKIOHEHO K ATOW IUIOMIAAKE IO/ yriaom 60°.
Ilo mionmanke, MEPHEHAMKYJIAPHOM K NEPBOM, AEHCTBYIOT JIMIIb KacaTEJIbHbIC HAIIPSKEHUS.
Haiitu HanOoubiliee pacTATHBAIOIIEe HAMIPSKEHUE B ATOW TOUKE.

OTBeT: 328 Kr/cm?.

3. Ilonp3ysick METOOM HaYallbHBIX TAPaMETPOB, HAUTH MPOTUOBI OCPEAUHE MIPOJIETA U
Ha cBOOOJIHOM KOHIIE Oaliku, n300paxeHHoN Ha pucyHke. Ceuenue 1 Ne20.

a=2wM; q=1t/mM,; P =qa =2T;

A =qa AR,
Ra q |
LYY Y YV VY VYV YYYYYY Yy
C BOOO :D

Kpurtepun oneHKy 3HAHWH CTYACHTOB IPH PelICHHUH 32124

OneHka «OTJIMYHO)» BBICTABIISETCS MPU YCIOBUM NMPABUIBHOIO PEIIEHUs U 0QPOPMIIEHUN
3aJaud € YyKa3aHMEeM aHAJIUTHYECKOTOo BBIBOJA PACUYETHBIX (OPMYJ, EIUHMIl H3MEpEeHUs
(bu3NYECKUX BEMYMH, a TAKXKE MPUBEACHHOMN MPU HEOOXOAMMOCTH PaCYETHON CXEMBI;

OneHka «XOpoLIO» BBICTABISAETCS NMPHU YCIOBUU pelIeHUs U O(QOPMIICHHH 3a/laud C
yKa3aHUEM aHAJIUTUYECKOTO0 BBIBOJIA PACUYETHBIX (HOPMYJ, €AMHMIl U3MEpPEeHMs (PU3NUECKHX
BEJIMYMH, a TAKKe NPUBEACHHOW MPU HEOOXOAMMOCTH PAaCUETHOH CXEMBbl, HO C OUIMOKaMu B
BBIYHCIICHHSIX;

OueHka «ya0BJIETBOPUTEIBHO» BBICTABISETCSA MPU YCIOBUU PELIeHUsS U 0)OPMIICHUU
3aJ]a4uM C yKa3aHWEM aHAIMUTUYECKOTO BBIBOJIA PACUETHBIX (OPMYJI, HO C OIIMOKAaMHU B yKa3aHUU
€IMHUI] U3MEepeHUs (U3NYECKUX BEIWYMH, a TakXKe C HEe3HAYUTEIbHBIMH OLIMOKaMU B
MPUBEICHHON NMPU HEOOXOAUMOCTH PACUE€THOM CXEMBI;

Onenka  «HEyJAOBJICTBOPHUTEJBbHO»  BBICTABIIACTCA  NPU  YCIOBMM  HalIM4us
CYILLIECTBEHHBIX OLUIMOOK B aHAJIMTUYECKOM BBIBOJIE PAaCUETHBIX (POPMYJI, HE 3HAHUS OCHOBHBIX
€IMHUI] U3MEpEeHNs (PU3NYECKUX BETUYMH, U HEMPABUIBHOM COCTAaBJIEHUHM PACUETHON CXEMBI.



Bomnpocel k nepBoii pyoexkHOil aTTecTaunH.
PacrsizkeHue-cikaTue.
B uewm 3axmirouaercs meron ceueHus?
UYro Takoe BHYTpEHHsIS cuia?
Yo Ha3bIBaETCS HANPSHKEHUEM B IAaHHOW TOUKE?
Uto Ha3bpIBaeTCsl MPEAEOM IPONOPLMOHAIBHOCTH, IMPEAEIOM TEKY4eCTH, IPEAEIOM
MIPOYHOCTH?
Kak ¢hopmynupyercs 3akon ['yka?
Kak ompenensiercs nedopmarus ot AeicTBHsl COOCTBEHHOTO Beca?
Urto takoe mosyib FOura?
UYto Ha3biBaeTCs K0O3PGUIIMEHTOM MTONIEPEUHOM AedopManum?
Kakue 3agaum  Ha3pIBalOTCS  CTATUYECKH  ONPEACIIMMBIMA M CTaTHYECKHU
HeomnpeaeTuMbIMU?
10. Kakoil nopsi0K peleHus: CTaTUYECKU HEONIPEAETUMBIX 3a1a4?
11. Kak dhopmynupyercs yciaoBUe MPOYHOCTH?
12. Kakue ypaBHEHUS COCTABISIOTCS IPU PEIIEHUN CTATUYECKU HEOIPEAEITUMBIX 3aaa4?
13. Uto Takoe ycioBUs COBMECTHOCTH edopmarinii?
Kpyuenue.

AW~

e ¢

1. Kaxkoii Bua nedopmaiinu Ha3pIBaeTCsa KpyueHuem?

2. Kakue HampsiKeHus: BOSHUKAIOT B IMOMEPEYHBIX CEUCHHSIX KPYTJIOTO Bajla IPH KpyueHUu?

3. Kak cTpouTtcs smropa KpyTsIero MoMeHTa?

4. Kaxko# kpyTsmii MOMEHT OyA€T MOJOKUTEIBHBIM, a KAKOW — OTPULIATEIbHBIM?

5. 3axoH ['yka npu KpyuyeHUHU KPYIJIOrO CTEPKHS.

6. Kak paccuuThiBaeTcsi Ha IPOYHOCTh KPYTIIBIM BaJI IPU KPYIECHUH?

7. Kaxk onpezenstorcs KacareiabHble HAIPSHXKEHUS MPU KPYyUSHUH?

8. Kak paccuutbiBaeTcsi Ha MPOYHOCTh MPSMOYTOJIBHBIA CTEP>KEHb, TOJBEPHKEHHBIN
nedopMauu KpydeHus ?
I'eomeTpryecKkue XapaKTePUCTHKH MJIOCKHX CeYeHMId.

1. Kak onpenensercs HEHT TSKECTH?

2. Yro Ha3pIBaETCA CTATUYECKUM MOMEHTOM CEYEHHUSI OTHOCUTEIHHO OCH?

3. Urto Ha3bIBaeTCs OCEBBIM, MOJSPHBIM U IEHTPOOESKHBIM MOMEHTAMU WHEPIIUH TIOMIAIKU
OTHOCHUTEIIEHO TTPOU3BOJIBHO MTPOBEACHHON OCHU?

4. Kakue enuHUIBI UMEIOT CTaTHYECKHEe, OCEBbIE, IIEHTPOOEKHBIC, MOJSPHBIE MOMEHTHI

TJIOCKOM (UTYPBHI.

UeMy paBeH CTaTHUYECKUM MOMEHT OTHOCHUTEIBHO OCH, IPOXOMSIIEH uepe3 LEHTP

TsOKECTU?

6. Kak HaxomsT monoxeHue eHTpa TAKECTH MI0CKoN obractu?

7. Uto Takoe riaaBHbBIE IIEHTPAIbHBIC OCH?

8. Uemy paBHBI INIaBHbIE OCEBbIE MOMEHTBI MHEPLIUHU ISl IPSIMOYTOJIbHUKA, Kpyra, KoJibLa?

9

1

9]

Uemy paBeH MOJISIPHBIM MOMEHT MHEPIIMH [Tl Kpyra U Kosbla?
0. Kak uumraercs Teopema O 3aBUCHUMOCTSAX MEXAY MOMEHTaMH HMHEPLMH OTHOCHTEIIBHO
napajuleIbHBIX ocei?
11. Kakum cBoiicTBOM 0071a/1a10T TJIaBHBIE MOMEHTBI HHEPIIUH?
12. Yemy paBHa CyMma OCEBBIX MOMEHTOB MHEPLUHMHM OTHOCUTEIBHO B3aUMHO
NEPIEHIUKYIISPHBIX OCEH, IPOXOASIINX YEPE3 TaHHYI0 TOUKY?
13. 3aBUCHMOCTD MEXAY MOJSPHBIM U OCEBBIMH MOMEHTaMH MHEPLUH JIJIS KpyTa.
14. Yto Takoe 0ceBOM U MOJIIPHBIA MOMEHTHI COIPOTUBIIEHUS? UeMy OHM paBHBI 1)1 Kpyra?
15. Kak onpenenstorcss MOMEHTHI CONPOTUBIIEHUS ISl IPSAMOYTOJIbHUKA?
16. Yro Takoe mpokaTHble mpoduian? OCHOBHBIE BUIBI IPOKATHBIX MPOdUIIEH.
Kak ompenensitoTcsi OCHOBHbIE MEXaHUYECKHE M M€OMETPHUYECKHE XapaKTEPUCTHUKU MPOKATHBIX
npoduieit?



17.

18.

19

PN R WD =

Hamno:

P = 60kH; A = 60 10™*M?; yo; = 785 y,, = 89

Yro Takoe ontuMmanbHbIA Tpodrmiib? Kak onTtumanbHO (IO OTHOMIEHUIO K TUIOCKOCTH
n3rubda) pacroyioKUTh MOTIEPEYHOE CEUCHUE ABYTaBPOBOM Oamku?

B kakux cny4asx Oe3 BBIUMCIEHUH MOXXHO YCTAaHOBUTh IIOJIOXKEHHE TJIaBHbBIX
HEHTPaAIbHBIX OCEH?

. Kak onpeznenuTs 1mosio)KeHNE INIaBHBIX LIEHTPAJIBHBIX OCEH I CEYEHHMM C OJHOM OCBIO
cummeTpun’?
H3rud.
Uro Takoe npsiMoii 1 KOCOW U3ruObI?
YTto Takoe YUCTBIA U TONEPEUHBIN U3rHObI?
Kak BbIUMCIISAIOTCS M3rHOAIONIMii MOMEHT U MOTIepeyHasi Cruja B JAHHOM C€YeHUH Oanku?
UYro Ha3piBaeTcs OaKoOn?
Kakas cymiecTByeT 3aBUCUMOCTb MEXAY U3rM0AI0IMM MOMEHTOM U ITONEPEYHON CUIION?
Yro Takoe MIOPbI MONEPEUHBIX CUJI U U3THOA0IUX MOMEHTOB?
Kak mon6upaercst monepeyHoe cedeHue npu u3ruoe?
Cwmsbict  TeopeMbl JKypaBckoro. Kak mnpousBomsT MNpOBEpKYy Ha MPOYHOCTH 11O

KacaTeJIbHBIM HaIPSKEHUSIM MTPU U3ruoe?
YTto Takoe 0CEBO MOMEHT MHEPLIMM U MOMEHT COIPOTHUBJICHUS TIPH U3ruoe?

Buiersl k nepBoii py0e:xxHoil aTTecTaMu
I'po3HeHcKkuil rocygapcTBeHHbIH He(PTAHOM TeXHUYECKHUII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
kad. «[IpukiagHas MeXaHUKA U HH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
I PyGe:xxnas arrectauus
Buier Nel

kH
M3’

E. = 2-10°MIla;

E, = 10°MIla; L = 0,4 m.

TpebyeTcsi OCTPOUTH SIIOPHI BHYTPEHHUX YCHIUK MaTepuana (6 Oanios), HanpsbkeHud (6 6aninoB) u
W3MEHEeHUS JUIMHBI CTepkHA (6 0ayuioB), ¢ y4eToM COOCTBEHHOTo Beca CTepxkHs. HampasieHue Beca
cTepkHs 1o ocu z. Odopmierne paboTsl 2 Oaia.

Yers 24, ECT Y, JAE

!
AN

i

v

3L L 2L

CocTaBuTeIb:




I'po3Henckuii rocynapcTBeHHbId HeTAHOM TEXHUYECKUH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH U rasa
Kag. «[IpukiagHasg MeXaHUKA U HH:KEHEPHad rpaguka
«ConpoTuBJieHNEe MATEPHUATOBY»
I PyOexnas arrecranus
Buier Ne2

Hano:

P = 40kH; A = 60 - 107*M?; Yo = 783 ¥, = 893 Ep = 2+ 10°MIla;

E, = 10°MIla; L = 0,4 m.
Tpedyercsi MOCTPOUTH AIIOPHI BHYTPEHHUX YCWIMH Marepuana (6 OajioB), HanpspkeHun (6

0a/IOB) M M3MEHEHUs JUTMHBI CTEpKHs (6 OaJioB), ¢ y4eTOM COOCTBEHHOTO BeCa CTEPIKHSI.
Hampasnenue Beca crepxkHs 10 ocu z. Ogopmiienue padoTsl 2 Oasia.

Yerr 24, Ecp Yaw A, Ey
A
; 7
_._/.4- ..... —.i»_ ..... . 4P __>>
/ Z
yd
L 2L L

CocTaBuTeIb:

I'po3HeHcKkuii rocygapcTBeHHbIH He(PTAHOM TeXHUYECKHUII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
kad. «[Ipukiagnas MeXaHUKA U HH:KeHepHas rpaguka

«ConpoTuBiieHHEe MATEPUATIOB»
I PyGe:xxnas arrecTauus
Buaer Ne3

Hano:
- H
P =20kH; A =80-10"*m?; y, = 782—3; Yu = 89
E, = 10°MIa; L = 0,4 m.
TpebyeTcs1 TOCTPOUTH SIIOPHI BHYTPEHHUX YCHIUM MaTepuana (6 Oanios), HanpsbkeHud (6 6aninoB) u

kH
M3’

E.. = 2-10°MIla;

W3MEHEeHUS JUIMHBI CTepkHA (6 0ayuioB), ¢ y4eToM COOCTBEHHOTO Beca CTepxkHs. HampasieHue Beca
cTepkHs 1o ocu z. Odopmierue paboTsl 2 Oaia.

Yerr A Ecr Y 24, E,,
d
g /
4P 2P
— _/A_ _‘—‘ ....... - — . — . — . — '—>__>
Z
d
2L L 2L

CocTaBuTeb:




I'po3neHnckuii rocygapcTBeHHbIN HeTAHONH TeXHUYECKHH YHUBEPCHTET
uM. akagemuka M./[. MULIMOHIIMKOBA
HNHceruTyT HeTH M raza
Kag. «[IpukjiagHasg MeXaHUKA U HH:XKEHEPHad rpaguka
«ConporuBiieHHEe MATEPUAIOB»
I PyOexnas arrecranus

buaer Ned
Jano:
P = 20kH; A = 80 - 107*M?; Yo = 78555 v, = 8955; Eey = 2 10°Mlla;

E, = 10°MIla; L = 0,4 m.

TpedyeTcsi TOCTPOUTH SMMIOPHI BHYTPEHHUX yCHIHKA MaTepuana (6 6amioB), HampspkeHui (6 0amioB) u
W3MEHEHUS JUTMHBI CTepKHA (6 0alioB), ¢ y4eToM COOCTBEHHOIO Beca CTepkHs. HampasieHue Beca
crepkHs 10 ocu z. OdopmieHne padoTsl 2 Oasia.

YCT’ 2A’ ECT )/M’ 2Al EM
/ Y
/ YCT’ A’ ECT
A 7 /

2P 4p
—_— _/- ..... _H_ ..... L . R _>
/ VA
A
L 2L L

CocTaBuTeb:

I'po3HeHcKHil TOCYyAapCTBEHHbINH HE(PTAHOM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
Ka@. «IIpukaagHas MexaHMKa M HHKeHepHasi rpaguKa»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOexnas arrecraums
Bbuaer NeS

Jano:
kH kH 5
P =20xkH;A =80-10"*m?%; y,, = 78F; Y = 89F; E.. = 2-10°Mlla;

E, = 10°MIla; L = 0,4 m.

TpebyeTcst TOCTPOUTH AMIOPHI BHYTPEHHUX YCUINI MaTepuaia (6 0ansioB), HarpspKeHui (6
0aJuI0B) U U3MEHEHUS AJIMHBI CTePKHS (6 6aJII0B), ¢ y4ETOM COOCTBEHHOI'O BEca CTEPIKHS.
Hanpasnenue Beca crepxxnst 1o ocu z. Odopmiienne pabotsl 2 Oana.

Y 24, Ey Yer Ay Ecr
pd /
pd
pd 4 4p 2P

__/4__ 4—‘ ....... L — . — . — __>
/ Z
pd
2L L 3L

CocraBuTeb:




I'po3neHnckuii rocygapcTBeHHbIN HeTAHONH TeXHUYECKHH YHUBEPCHTET
uM. akagemuka M./[. MULIMOHIIMKOBA
HNHceruTyT HeTH M raza
Kag. «[IpukjiagHasg MeXaHUKA U HH:XKEHEPHad rpaguka
«ConporuBiieHHEe MATEPUAIOB»
I PyOexnas arrecranus
Buier Ne6

daHo:
kH kH

P =20kH; A =80-10"*M?%; y. = 785; Y = 895; E.. = 2-10°MIla;

E, = 10°MIla; L = 0,4 m.

TpeOyercss mocTpoUTh AMIOPHI BHYTPEHHUX YCWIMN MaTepuaia, HalpsDKEHUH W U3MEHEHUs
JUIMHBI CTEP>KHS, C YI€TOM COOCTBEHHOTO Beca cTepHs. Hampasienue Beca CTepiKHS 110 OCH Z.

Yer A' ECT Y 4A, EM
d /
g /
— 7- ..... _.ip_ ..... _..<L‘. —_—
V4
d
L 2L 2L

CocTaBuTeIb:

I'po3HeHcKHil rOCyAapCTBEHHbINH HE(PTAHOM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH U rasza
Ka@. «IIpukaagHas MexaHMKa M MHKeHepHasi rpauKa»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOexnas arrecraums

Buaer Ne7
Jano:
P = 20xH; A = 80 - 10742, yo, = 78555 1o, = 895 Ee, = 2 10°MIla;

E, = 10°MIla; L = 0,4 m.
Tpedyercss NOCTPOUTH SIIOPHI BHYTPEHHHMX YCWIMM MaTepHUaia, HAIPSHKCHUHM W W3MEHEHUS
JUIMHBI CTEPKHSI, C y4eTOM COOCTBEHHOT0 Beca cTepkHsA. HampapneHue Beca CTEpKHS 0 OCH Z.

Yerr 24, Ecr Y A, Ey

NN
v

CocTaBuTeb:




Hano:

kKH kH
P =20xkH; A =8-1078Mm%; y., = 783; Yu = 89

I'po3Henckuii rocynapcTBeHHbId HeTAHOM TEXHUYECKUH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH U rasa
Kag. «[IpukiagHasg MeXaHUKA U HH:KEHEPHad rpaguka
«ConpoTuBJieHNEe MATEPHUATOBY»
I PyOexnas arrecranus
Buier Ne§

5 E. = 2-10°MIla;

E, = 10°MIla; L = 0,4 m.
TpeOyercsi OCTPOUTH SIIOPHl BHYTPEHHUX YCWJIMWA MaTepuasa, HalpsHoKeHUW U U3MEHEHUS
JJIMHBI CTCPIKHA, C YUCTOM cOOCTBEHHOI'O Beca CTCPIKHA. HaHpaBJ‘IeHI/Ie BE€Ca CTCPKHA I10 OCH Z.

Yer 24, ECT )/M,A, EM
d
d
d 2P ’

__/4__4_’_ ......... -_— 4P ___>>
/ V4
d
L 2L L

CocTaBuTeb:
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Bomnpocsl ko BTOpO#i py0e:XKHOH aTTecTallun

UYro Takoe XKEeCTKOCTb MONEPEYHOr0 CeUEeHUs PHU U3rude?

Kak onpenensiercss nporu6s! Oanku nmpu urude?

Kak omnpenensitorcst yriibl HOBOPOTOB CeUeHMI Oanku npu u3ruoe?

Kak BbIUNCIIAIOTCS TIaBHBIE HAIPSKEHUS ITPU TUIOCKOM M3rude?

[To xakoil popmyJsie BEIYUCIAIOTCS HOPMaJIbHbIE HAIPSKEHUS IpU U3ruoe?
Kakoit Bu MeeT 311opa HOpMaJIbHBIX HAMPSKEHUH MPU TIIOCKOM U3rude?
Kaxoit Bug nmeeT amropa KacaTeabHbIX HAMPSKEHUN TTPH TNIOCKOM U3THOe?
Kak onpezensroTcst HanpsKeHUs IpU KOCOM U3rude?

Kak onpenensitorcss HeiliTpanbHast U CUIIOBast TMHUM IIPU KOCOM H3rude?

. Kak onpenenstorcss HanpsHKeHUs IPU BHELIEHTPEHHOM PacTsKEHUU-CKATHN?

. Kak onpenensiercst HeliTpanbHas JIMHUS IPU BHELIEHTPEHHOM PACTSKEHUH-CKATHH?
. Kak Haxozdr sapo ceueHus?

. Kak onpenenstor npuBeeHHbIE HAPSXKEHUS ?

. Kak onpenenstor npuBeeHHbIE MOMEHTHI?

. Kak onpenenstorcst HanpskeHUs pu U3rude ¢ KpydeHuem?

. Ilo xakuM opmysam onpenensercss KpuTuueckas cuia?



busieTnl K BTOpO# py0e:KHOM aTTecTallUU
I'po3HeHnckuii rocygapcTBeHHbIN He(PTAHONH TeXHUYECKHH YHUBEPCHTET

uM. akagemuka M./l. MuJmoHIIMKOBA
HNHceruTyT HedTH M raza
kad. «IIpukiagnas MexaHMKa U UHKeHepHas rpadgukay
«ConpoTuBiieHHEe MATEPUATIOB»
2 Py0e:xxnasi aTrecTanus

buaer Nel p
q JaHo:
¢ A A A A Y I:‘\ \4 q=4KH/N‘
L“ TJ\/ L=2m
D ~ P=qL
2L 2L L m=qL2

TpeOyercs: mocTpouts d1opsl My, Mp 1 My

CocTaBuTeIb:

I'po3HeHcKHil roCcyAapCTBEHHbIH HE(PTAHOM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucruryr HedTH U rasza
ka@. «IIpukaagHas MexaHuKa U MHKeHepHas rpadguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:xnasi arrecranusi

buaer Ne2
P q JaHo:
v lw Y V V¥V Y l m q=4xkH/m
L=2m
P=qlL
2L 2L L m=qL?

Tpebyercs: moctpouts smtopsl My, Mp u My,

CocraBuTeb:

I'po3HeHCKHIl TOCYyAapCTBEHHbINH HEPTAHOM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
kag. «IIpukjiagHas MEXaHUKA ¥ HH:KeHEepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyGexHas aTtrecranus

buser Ne3
P
d <\ JaHo:
VLVVVVLVVVVVLm o q=4kH/m
L=2m
2L 2L L P=qlL
TpeGyercs: mocTpouts dmtopsl My, Mp u M m=qL?

CocraBuTeb:




I'po3Henckuii rocynapcTBeHHbId HeTAHOM TEXHUYECKUH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH U rasa
Kag. «[IpukiagHasg MeXaHUKA U HH:KEHEPHad rpaguka
«ConpoTuBJieHNEe MATEPHUATOBY»
2 PyOe:xnasi arrecTanus

bujer Ned
P
;L d l ,L [aHo:
\ V V V V Y A 2 \@ g=4KkH/m
L=2m
2L 2L L P=al
TpeOyercs: mocTpouts d1opsl My, Mp 1 My m=qL?

CocTaBuTeb:

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHOM TeXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
kad. «[IpukiagHas MeXaHUKA ¥ HH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUAIOB»
2 PyOe:xnasi arrecranusi

Bbuaer NeS
P
q
[aHo:
Fe A A A A <« _
m TJ g=4kH/m

ASAVANNN ANNN L=2m

2L 2L L P=qlL
TpeGyercs: moctpouts smtopsl My, Mp u My m=qL?

CocTaBuTeb:

I'po3HeHCKHIl TOCYyAapCTBEHHbINH HE(PTAHOM TEXHUYECKHMII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH U rasza
Ka@. «IIpukaagHas MexaHMKa M HHKeHepHasi rpapuKa»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyGexnas arrecranus

buaer Ne6
P
? A
aHo:
O:n\ l VYV V V VY l A 4 q=4KH/M

Wv TJW L=2m

2L 2L L P=ql
TpebOyeTcst: mocTpouTs >mopsl M, Mp u M, m=qL?

CocraBuTeb:




I'po3Henckuii rocynapcTBeHHbId HeTAHOM TEXHUYECKUH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH U rasa
Kag. «[IpukiagHasg MeXaHUKA U HH:KEHEPHad rpaguka
«ConpoTuBJieHNEe MATEPHUATOBY»
2 PyOe:xnasi arrecTanus

bujer Ne7
q \@ P JNaHo:
L L q=4kH/m
C A A A A A A V_ N A \ 4 L:2N\
AN VAN TJW P=qL
2L 2L L m=qL>

TpeOyetcst: mocTpouTh dmtopbl My, Mp u MX

CocTaBuTeb:

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHOM TeXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH M rasa
kad. «[IpukiagHas MeXaHUKA ¥ HH:KeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUAIOB»
2 PyOe:xnasi arrecranusi

Buier Ne8
>]
q NaHo:
Y l‘ww Vl“ m ) g=4kH/m
L=2m
P=qlL
2L 2L L m=qL2

Tpebyercs: moctpouts smtopsl My, Mp u My,

CocraBuTeb:

I'po3HeHCKHIl TOCYyAapCTBEHHbINH HE(PTAHOM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIKNKOBA
HNucturyT HedTH U rasza
Ka@. «IIpukaagHas MexaHMKa M MHKeHepHasi rpauKa»
«ConpoTuBiieHHEe MATEPUATIOB»
2 Pybexnas arrecranus

P buser Ne9
q q
vwwwwl l“wl [aHo:
g=4kH/m
L=2m
2L 2L L
7 P=qL
Tpebyercs: mocTpouTs dmopsl M, Mp u M, m=qL?

CocraBuTeb:




I'po3Henckuii rocynapcTBeHHbId HeTAHOM TEXHUYECKUH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HNucruryT HedTH U rasa
Kag. «[IpukiagHasg MeXaHUKA U HH:KEHEPHad rpaguka
«ConpoTuBJieHNEe MATEPHUATOBY»
2 PyOe:xnasi arrecTanus

Buier Nel0
P
d JaHo:
:A Y VYV VYV VY V ¥ Y l g=4kH/m
L=2m
AR ANN ASYVNNY
P=gL
2L 2L 2L -
TpeOyercs: mocTpouts dmopsl My, Mp ' My m=qL

CocTaBuTeb:

Kputepum oneHky 3HaHUH CTYIEeHTOB NPU NMPOBEJAEHUH ATTECTAIUOHHBIX PadoT.
Ouenka «20 0aaa0B» BBICTABISICTCS MPH YCIOBHM MPABUIILHOTO PEHICHUS W O(QOPMIICHUH 3a1adu C
yKa3aHHEM aHAJUTHYECKOTO BBIBOJA PACUETHBIX (OPMYJI, €IUHHIl U3MEPEHUs] (HU3UUECKUX BEIHYHH, a
TaK)Ke TIPUBEJACHHON MPH HEOOXOJMMOCTH PACUETHOU CXEMHBI,
Ouenka «12 6ana0B» BBICTABISIETCS MPH YCIOBHU peIleHHS W O(GOPMIICHHH 33Jayll C yKa3aHUEM
AHAJTITUYECKOTO BBIBO/IA PACUCTHBIX (DOpMYJ, €IWHHIl M3MEpPEeHUs (PU3MYECKUX BENWYHMH, a TaKXKe
MIPUBEIEHHON NP HEOOXOAMMOCTH PAcUETHON CXEMBI, HO C OIIMOKaMHU B BRIYUCIICHUSX;
Ouenka «6 0aajioB» BBICTABISIETCS TPU YCIOBUH pemieHHS W O(OPMIICHHH 3a/adll C YKa3aHUEM
AHAJTITUYECKOTO BBIBOJA pacueTHHIX (OpMyJd, HO C OMMOKaMH B YyKa3aHWW CIMHUL H3MEPEHUs
(U3MYECKUX BENWYMH, a TAK)Ke ¢ HE3HAYHTENHHBIMH OIIMOKAMH B TIPHUBEIECHHON NMPH HEOOXOIUMOCTH
pacueTHOM CXEMBI;
Onenka «0 0a/J10B» BBICTABIISICTCS MPU YCIOBUU HAIUYUS CYIIECTBEHHBIX OMIMOOK B aHATUTHUYCCKOM
BBIBOJIC PAacyEeTHBIX (POpMyJN, HE 3HAHHS OCHOBHBIX CIMHHUI] M3MEPCHUS (U3NUECKUX BEIUYHH, H
HENPaBUJILHOM COCTABIICHUH PACUETHOU CXEMHEI,

Bonpocsl Kk 3k3ameny

1. 3amaun CONpOTUBIECHUS MaTepHaloB. YHpyrue u mactuyeckue nedopmannu. OCHOBHBIE
JIOTIYIIEHUSI COIPOTUBIIEHUS MaTepuaioB. 3akoH ['yka. Moysb pooJbHON yIPYyTrOCTH.

2. Cxemarusanus ONOPHBIX YCTPONCTB. BHeNHNe 1 BHyTpeHHUE cuiibl. MeTos ceueHuil.

3. Hampspkenus u gegopmanuu. Paznoxxkenue Bektopa mojHoro HamnpsbkeHus. KoagounueHt
3araca Mpo4YHOCTH. BeIOOp omyckaeMbIX HanpsiKeHUH.

4. Pactskenue (cxatue). OmnpeneneHue BHYTpeHHUX ycwinid. OmnpezneneHue HanpsKeHUN U
negopmanuit npu pactskeHuu (cxatun). Ipdext [lyaccona. Koapdunument Ilyaccona.

5. OmpeneneHue MeEXaHWYECKMX CBOMCTB MaTepuana TMpu pacTsbkeHud. Jluarpamma
HanpspKeHUN. MexaHnuecKrne XapakTEpUCTUKH MaTEpUaoB. 3aKOH pa3rpy3Ku U MOBTOPHOU
Harpys3KHu.

6. Cnsur. OnpezeneHre BHyTPEHHUX CHJI, HANpsDKeHUH U aedopmaruii npu casure. Moayib
YIPYTOCTH NpHU cABUTE. PacdyeT Ha MPOYHOCTH MPH C/IBUTE.

7. T'eomerpuueckue XapaKTEpUCTHKU IUIOCKMX cedeHui. [lmomanps ceuenuss. Cratuueckuit
MOMEHT 1utomaaun. OnpenenaeHue NEHTPA TSHKECTH CEYEHUSI.

8. MoOMeHTbl MHEpUMU CeYeHHMH (0CeBOW, IIEHTPOOEKHBIH M MOJSAPHBIA MOMEHTBHl HMHEPIUH
ceuenus). Paguycel nnepuun ceueHus. CBs3b MEXIY OCEBBIMU U MOJSPHBIMH MOMEHTaMU
WHEPLIUN CEUYEHUS.

9. 3aBucuMOCTH MEXIYy MOMEHTAaMHU MHEPLHMHU OTHOCHUTEIBHO MapajiebHbIX Ocell. MOMEHTHI
MHEPIUH IPOCTEHIINX PUTYP.



10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

Yr1Bepxaaro

BbruncnieHnne MOMEHTOB MHEpIUil CIOXHBIX ¢(uryp. V3mMeHeHHe MOMEHTOB WHEPLUU
CEYCHUHN IpU IIOBOPOTE OCEM KOOpAMHAT. [J1aBHbIE OCHM W TJIaBHBIE MOMEHTBI HMHEPLUU.
MoOMEHTBI CONTPOTUBIIEHUS TUIOLIAIH.

Kpyuenue. Buyrpennue cunoBble ¢akTopsl npu KpydeHun. Hampsokenus u aedopmaruu
IpU KpyuyeHUH Opyca Kpyrjoro MOMEpPEHYHOro CEYeHHs. YCIIOBUS MPOYHOCTH U KECTKOCTU
IIPU KPY4EHHUHU.

OcHOBHbBIC MOHATUS M ONpelesieHus (YUCThIM M3rud, Oanka, MIOCKUN HM3rud, IMIOCKOCTh
u3ruba, CUIIOBas MIIOCKOCTh, IPAMOi n3rud). [Inockuii mpsimoii u3rud.

OMopbl MOMEPEYHbIX CHJI U HU3rubaroumx MoMeHToB. JuddepeHunanbHble 3aBUCUMOCTH
MEXIY HW3rHOAIONMMHA  MOMEHTAMHM, TIONEPEYHBIMH CHWJIaMH M HMHTEHCHBHOCTBIO
pacupeieNeHHbIX Harpy3o0K.

HopmainbHble HampspkeHHS MPH YUCTOM NPSMOM HM3ruOe (BbIBOA (OPMYJIBI HOPMAaIbHBIX
HaANpPsDKEHUH). Y CI0BUS IPOYHOCTHU IIPU MONEPEYHOM H3rHOe.

KacarenbHble HanpsHKeHHUST TIPH TUIOCKOM TipsiMoM u3rube. BuiBog dopmyber XKypasckoro.
[TorenuuanbHas 3Heprus aedpopMauu npu u3ruoe.

[lepememenust npu u3rude. JuddepennuanbHoe ypaBHEHHE YIPYTroil JHHUN OAlIKU M €To
WHTErPUPOBAHUE.

[Tepememenus npu uzrude. Onpenenenre nepeMenieHui ¢ MOMOLIbI0 HHTerpana Mopa.
[Tepememienus npu usrude. Pemenne unterpaia Mopa c nomoirsio criocodba Bepernaruna.
Pacuer Ha mnpouHOCTH TmpU CIOXKHOM comnpoTuBieHuu. Kocoll (1BoitHON) wu3ruoO.
Onpeznenenue HanpsHKEHUH PU KOcoM u3rube. Y ciioBue MpoYHOCTH IPU KOCOM HU3Tuoe.
CnoxHoe comnportuBiieHue. BHenentpenHoe pactskenue (cxarue).  Omnpenenenue
HANPSDKEHUH TPU BHELEHTPEHHOM PacTSKeHHUH (CHKATHN).

N3ru6 ¢ kpydenueM. ['unoressl (TeOpUH) IPOIHOCTH.

YCcTOWYMBOCTD CKaThIX cTepxHel. [Ipomgonbubiit u3rnbd. OnpeneneHue KPUTUUECKOM CHIIBI.
®opmyra JI. Ditsiepa. Y CTOMUMBOCTD CXKATHIX CTEPXKHEH 3a mpeaenamu ynpyrocta. Gopmyna
@.C. ScunHckoro.

PacueTsl Ha IPOYHOCTH NP HANPSIKEHUSIX HUKINUECKH U3MEHSIOIIMXCS BO BPEMEHHU.

Pacuer Ha IpOYHOCTH NpU 3a1AHHBIX YCKOPEHHUSX.

Pacuer na ynap.

CBo6oHbIe KOIeOaHHs yIPYTHX CHCTEM.

Boinyx1eHHBIE KOIe0aHUS CUCTEM C KOHEUHBIM YHCJIOM CTETIEHENH CBOOOIBI.

buisersl K 3K3aMeHy
I'po3HeHcknii rocy1apcTBeHHbIH He(PTAHON TEXHUYECKHI YHUBEPCUTET
uM. akagemuka M.J{. MWIIMOHIIIUKOBA
NHCTUTYT HE®THU n 'A3A
Jucnumimna «ConpoTuBieHne Matepranony. ['pynmna

Dk3aMeHaIMoHHbIN Outer Ne 1
3agauu CONPOTUBIICHHUS MAaTEPHAJIOB. YIIPyrue 1 miactnueckue nedopmanun. OCHOBHbIE
JOIYIIEHMs] CONPOTUBIEHU MaTepraioB. 3akoH ['yka. Moayib IpoJ10JabHOM yIpyrOCTH.
IIpsimoit u3ru®. M3rubarommii MOMEHT M moniepevnas cuia. [IpaBuina 3aakoB. Jnd-sie ypaBHeHUS
paBHOBecus cTepxHs. [IpuMeps! noctpoenus amop M u Q.
3agaua. OnpeaenauTs MONepeyHbIe CHIIBI U U3THOAI0NIe MOMEHTHI.

q

m=q/l?

0,5/,
l, P=2ql

IIporokon Ne_ 20 T




I'po3HeHcKHi rocy1apcTBEeHHbIH HePTAHON TeXHUYECKHd YHUBEPCUTET
uM. akagemunka M.Jl. MILIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A
Jucnummza «ColpoTuBieHre Marepuaiosy. ['pynna

DK3aMeHaIMOHHBIHN Omtet Ne 2
Cxemarn3anus OTIOPHBIX yCTPOUCTB. BHemHue u BHyTpeHHHE CHiIbl. MeTo/T CeueHHIA.
DMIOPHI TOMEPEYHBIX CHIT K M3rH0aronux MoMeHTOB. /(nddepeHnnanbabie 3aBUCHMOCTH
MEX/1y U3TUOAIOIIMMUA MOMEHTaMH, MOTIEPEYHBIMHA CUJIAMU U HHTEHCUBHOCTBIO
pacnpesicieHHBIX Harpy30K.
3. 3agava. OnpenenuTs IOMepeIHBIC CHITH M M3THOAFOIINE MOMEHTHI.

[N

m=q/l?

P=2ql

0,5/,
[

IIporokos Ne_ 20

Yr1Bepxnaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MMIJIMOHIINKOBA
NHCTUTYT HE®THU n 'A3A
Juctumummza «ConpotuBieHue Marepuanosy. ['pynmna

DK3aMeHaIMOHHBIH Ouet Ne 3
1. Hampspkenus u negopmarun. PasnoxxeHne BeKTopa NoinHOro Hanpspkenus. Koaddumuent
3amaca Mpo4HOCTU. BBIOOp J0MycKaeMbIX HAIPSKESHUH.
2. HopmasbHble HANPSHKEHUS TIPU YUCTOM MPSIMOM U3rHOe (BBIBOJ (POPMYJIbI HOPMATBHBIX
HaMpsHKCHUI). Y CIIOBUS TPOYHOCTH MPH MOMEPEIHOM U3rHOE.
3. 3agaua. OnpenenuTs NOMePEYHbIC CHITB U M3THOAIOIINE MOMEHTHI.

P=2ql

) m=ql

0,51,

[Ipotokomr Ne_ 20

Yr1Bepxaaro




I'po3HeHcKHi rocy1apcTBEeHHbIH HePTAHON TeXHUYECKHd YHUBEPCUTET
uM. akagemunka M.Jl. MILIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A
Jucnummza «ColpoTuBieHre Marepuaiosy. ['pynna

Dk3amMeHanuoHHbIN omiet Ne 4

1. Pacrskenue ( cxarue). Onpenenenre BHyTpeHHUX ycuiuil. OnpeneneHue HanpspKeHUH U
nedopmarwii mpu pactsokeHnn (cxatun). dddexr [lyaccona. Koaddumment Ilyaccona.

2. KacarenpHble HaNpsOKEHUS P IUIOCKOM TpsiMOM n3rube. Besox ¢opmyist XKypasckoro.

3. 3apmava. OnpenenuTs NONEPeYHbIe CHIIBI M U3TH0AI0IINE MOMEHTHI.

P=2ql
0,5,

) m=ql

L

[Iporokon Ne_, 20 1.

YTBepxkaaro

I'po3HeHckmii rocyrapcTBeHHbIH He(PTAHON TeXHUYECKHII YHMBEPCUTET
uM. akagemuka M./J{. MWIIIMOHIIIUKOBA
HHCTUTYT HE®THU u I'A3A
Huctummna «ConpoTuBieHne Marepuanony. ['pynmna

DK3aMEeHAIMOHHBIA OUIeT 5

1. OmpeneneHne MEXaHMYECKUX CBOMCTB MaTepralia IpH pacTsbkeHuH. JuarpaMMa HanpsKeHNH.
MexaHH4YecKHe XapaKTePUCTUKH MaTepPHaIoB. 3aKOH pa3rpy3KH ¥ IOBTOPHOT'O HArpy>KEHUsL.

2. Tlepememnienus npu nzrude. Auddepennuanboe ypaBHEHNE YIPYTOH JIMHAN OalKH U ero
MHTETPUPOBAHUE.

3. 3apmava. OnpenenuTs NONepevHble CHIIbI M U3rM0AI0IINe MOMEHTHI.

P=2ql aq

} m=ql

0,5/,

[

[Ipotokom Ne_ 20

Yr1Bepxaaro




I'po3HeHcKHi rocy1apcTBEeHHbIH HePTAHON TeXHUYECKHd YHUBEPCUTET
uM. akagemunka M.Jl. MILIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A

Jucnummza «ColpoTuBieHre Marepuaiosy. ['pynna

Dk3aMeHanMOHHbIN OmiieT Ne 6

1. HaHpH)KeHHO-I[e(l)OpMI/IpOBaHHOC COCTOSHHUE B TOYKC. BI/II[I)I HAIpsA>KEHHOTO COCTOSAHUA. 3aKkoH

naprocTH. Moayns yrpyrocTtu nepBoro poga. Koagdumnuent Ilyaccona.
2. llepememenus mpu m3rude. OnpenencHue NepeMeneHHH ¢ TOMOIIBI0 HHTErpaia Mopa.
3. 3amaua. OnpeaenuTh MONePEYHBIE CHIIbl U H3TUOAIOIINE MOMCHTHI.

P=2ql
=ql?
0,57, ) m=a

[IpoTtokom Ne 20

YTBepxkaaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TeXHUYECKHl YHUBEPCUTET
uM. akagemuka M.Jl. MMIJINOHIINKOBA
NHCTUTYT HE®THU n 'A3A
Juctumumnza «ConpotuBieHue Marepuanosy. ['pynmna

DK3aMeHaMOHHbINA OmiieT Ne 7

1. Ywuctsii casur. Moayns capura. Cesizb Mmexay G, Eu v
2. Tlepememienus npu usruoe. Perienue unrerpaina Mopa ¢ momoripio criocoba Beperiaruna.
3. 3amava. OnpenenuTs MONepevYHble CHIIbl U H3TU0AI0IINE MOMEHTHI.

q =2ql

0,5/, 1 )
l,

m=qgl

IIporokon Ne_ 20

Yr1Bepxaaro




I'po3HeHcKHi rocy1apcTBEeHHbIH HePTAHON TeXHUYECKHd YHUBEPCUTET
uM. akagemunka M.Jl. MILIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A

Jucnummza «ColpoTuBieHre Marepuaiosy. ['pynna

DK3aMeHalMOHHBIN OmiieT No 8

1. MoMeHTHI HHEepLUH ceYeHUH (0CeBOM, IEHTPOOESKHBIN 1 MOSAPHBIA MOMEHTHI HHEPLIUU
ceuenus1). Paguyce! nnepuun cedeHust. CBs3b MEXIY OCEBBIMU U MOJIIPHBIMA MOMEHTaMHU
MHEPLHN CECUYCHUS.

2. Pacuer Ha MPOYHOCTH MPH CIOKHOM comnpoTuBiennu. Kocoi (qBoiiHo#) n3rub. OnpeaencHue
HaTpsDKEHUH IpHU KOcoM u3rude. Y cnoBre MPOYHOCTH MPH KOCOM H3rube. Y paBHEHHE
HEUTpaIbHOM JIUHUM.

3. 3amaua. OnpeaenuTs MONePEYHbIE CHIIbI U H3TU0AIOIINE MOMEHTHI.

q P=2ql

m=ql?

T
2

[Iporokon Ne_ 20 1.

YTBepxkaaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MuLIHOHIIIMKOBA
NHCTUTYT HE®THU n 'A3A
Juctumummza «ConpotuBieHue Marepuanosy. ['pynmna

DK3aMeHaMOHHbINA OmiieT Ne 9

1. 3aBHCHMOCTH ME&Xy MOMEHTaMHU MHEPLIUH OTHOCUTEIBHO MapaJuIeIbHBIX OCEH. MOMEHTBI
HMHEPIIUU IPOCTSHIITNX QUTyp.

2. CnoxHoe conpoTuBieHre. BHeneHTpeHHOe pacTshkenue (cxatue). OnpeneneHne HanpsKeHUH
IIPY BHELIEHTPEHHOM PACTSHDKEHUH (CKaTHH). Y paBHEHUE HEHTpaIbHON JIMHHU.

3. 3apmava. OnpenenuTs NONepevHble CHIIbI M U3rH0AI0Iue MOMEHTHI.
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I'po3HeHcKHi rocy1apcTBEeHHbIH HePTAHON TeXHUYECKHd YHUBEPCUTET
uM. akagemunka M.Jl. MILIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A
Jucnummza «ColpoTuBieHre Marepuaiosy. ['pynna

Dk3ameHannoHHbn omier Ne 10

1. BpluncieHne MOMEHTOB MHEPLUUH CIOXKHBIX QUryp. FizMeHeHne MOMEHTOB HHEPIUU CEYCHUI
TP TTOBOPOTE Oceil KoopauHaT. [ TaBHEIE OCH U IMTaBHBIE MOMEHTHI HHEPIUH. MOMEHTHI
CONPOTHBIICHUS TUTOIIATH.

2. W3rub c xpydeHueM. [ umoressl (TeOprun) MPOUHOCTH.

3. 3amaua. OnpeaenuTs MONePEYHbIE CHIIbl U H3TU0AIOIINE MOMEHTHI.
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Kpurepun oneHku 3HaHUI CTYACHTOB P NPOBeJeHNH IK3aMeHa.

OneHka  «OTJIMYHO»  BBICTAaBISIETCS  CTYJEHTY, IIOKa3aBLIEMY  BCECTOPOHHHE,
CHCTEMaTH3MpPOBAHHbIC, TNyOOKHEe 3HAHMUA YYEOHOH NpPOrpaMMbl JUCHUILUIMHBI W yMEHHE
YBEPEHHO MPHUMEHATh MX Ha NPAaKTUKE MpH peIIeHUH KOHKPETHBIX 3ajay, CBOOOJHOE U
MpaBUIbHOE 0OOCHOBAHME MPUHATHIX PELICHUH.

OuneHka «X0pomo» - BBICTABIISIETCS CTYAEHTY, €CIM OH TBEPJIO 3HAET MaTepHall,
rpaMOTHO W N0 CYIIECTBY H3Jaraer €ro, yMeeT NPUMEHSTh IOJy4YeHHbIE 3HAHMS Ha
IIPAKTUKE, HO JOIyCKaeT B OTBETE WM B PELIECHUM 33Ja4 HEKOTOpPbIE HETOYHOCTH,
KOTOPBIE MOXKET YCTPAHUTh C MOMOU[bIO JIOMOJHUTENIBHBIX BOIIPOCOB MPETOJaBaTENs.

Onenka  «yIOBJETBOPHTEJBHO» -  BBICTABISETCS  CTYACHTY,  IIOKa3aBIIEMY
(dparMeHTapHbIH, pa3po3HEHHBINH XapaKTep 3HAHUN, HEJJOCTATOUYHO MPaBUIIbHBIE (OPMYIUPOBKU
0a30BBIX MOHATUH, HAPYIIEHUS JOIMUECKOI MOCIe10BAaTEIbHOCTH B U3JI0KEHUH ITPOrPaMMHOTO
MaTepuana, HO IpU ATOM OH BJaJ€eT OCHOBHBIMM pazienaMd Y4eOHOW MpOorpaMMbl,
HEOOXOIUMBIMH ISl JAJIbHEHIero o0y4YeHHuss M MOKeT NMPHUMEHATh MOJy4YeHHbIE 3HAHUS I10
00pa3Ily B CTaHAApPTHOU CUTYaIIUH.

Onenka «HEyIOBJIECTBOPHTEJBHO» - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET
Oonpmield YacTH OCHOBHOTO COJAEpKaHUS Yy4eOHOW MporpaMMbl JUCIHHILIUHBL,
JoIyckaeT rpyOble omHOKy B (POPMYITHMPOBKAX OCHOBHBIX MOHATUH AMCHUIIUHBI U HE yMeEeT
HCII0JIb30BaTh MOJTy4YEHHbIEC 3HAHUS TIPU PELICHUU THUIOBBIX MPAKTUYECKHUX 3a/a4.
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