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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCIHUILJIMHE

Conpomusnenue mamepuanos
(HauMeHOBaHUE AUCITUTUIMHBI)

Koa koHTposmpyemoi HaumeHoBanue
Ne | KonTposmpyembie pa3ieibl (TeMbI)
KOMIIeTEeHIMHU OLICHOYHOI'0
n/n AUCHHUIJIMHBI
(UJ1M ee 4acTH) cpeiacTBa
Beenenue. Pactsxenue u cxaTue. OIIK-1 Tecr, pemienne
1 3agay4
CJ10KHBIE CITydaun pacTsKEHUS U OIIK-1 Tect, pemienue
2 CXKaTusia OIIK-1.1 3agad
N3ru6. IIpoBepka npoyHocTH 6anok OIIK-1 Tect, pemmienue
3 OIIK-1.3 3aaa4
[TorenuumanbHas sHeprusa. CraTuuecku OITK-1 Tect, pemenue
4 | HeompemenUMBbIE OAJIKH.
pen OIIK-1.2 3aaav
CnoxxHO€ COPOTUBIIEHNE Tect, pemenue
5 OIIK-1
OITK-1.3 Janad
Y CTOMYUBOCTH 2JIEMEHTOB OIK-1 Tecr, pemenue
6 | koncr it
PYyKLQ OIK-1.2 3aaav
JnHamuyeckoe IeCTBUE HArpy30K OIK-1 Tect, pemienne
v
OINK-1.1 Janad
HEPEYEHDb OHEHOYHBIX CPEJCTB
Ne | HammeHoBaHme KparTkasi xapakTepucTuka IIpeacraBiieHue
n/n OLIEHOYHOT0 OLIEHOYHOT0 CPeCTBA OLIEHOYHOT0
cpencTBa cpexcTBa
B oHae
CpenctBo KOHTPOJSI ~ yCBOEHUS  Yy4eOHOro TecTsi 110
1 Tecmogvie Marepuaja  TEMBbI, pasferna WM Pa3lelioB D
3a0anus JUCLIUTUTMHBI, OPTaHU30BaHHOE KaK p
JUCLUTITUHBI
yueOHOe 3aHATHE B BUJE TECTOB
CpenctBo NpoBEpKH YMEHUH IPUMEHSTh Kommuiekt
IIOJIYYCHHBIC 3HAHUS JIA PCIHICHUA 3a1a4 KOHTPOJIBHBIX
2 | PeweHue 3a0au Y ATAD s TPOTE
OIMPEACIICHHOI'0 TUIIa 110 TEME UJIN 3alaHHuU 110
pazneny y4eOHOW AUCIIUIIINHEIL. BapuaHTaM
3 . Bomnpocsr k
Oxzamen Hrorosast ¢popma OlleHKH 3HAHHIA
JK3aMEHY




BOITPOCHI JIJISI TECTOBBIX 3ATAHUI

Tema 1. PacTsiakenne u coxxkaTue.

1. Hanpspxenus u geopmaniviu pu pacTsHKEHUH U CKaTUU B IIPEJeNax yIpyrocTy.

2. DKCIEpUMEHTAIbHOE W3YYEHUE PACTSIKEHUS M CKATUs Pa3IMYHBIX MAaTepUajoB U
OCHOBBI BBIOOpPA JIOMYyCKAEMBIX HANPsHKEHUH.

Tema 2. Ci105kHBIE CIy4aW PACTSAKEHHUS M CKATHS

1.Pacuer craTnuecku HEONPEAEIUMBIX CUCTEM MO JOMYCKAEMbIM HAMPSKEHUSIM.

2.YyeT coOCTBEHHOIO Beca MpPHU PACTIKEHUU U CHKATHH.

Tema 3. U3rud. [lpoBepka npouHocTH 0aJI0K.

1.IIpoBepka MpoyHOCTH MaTepUaa MpHu CI0KHOM HAIIPSIKEHUHU.

2. BuyrpenHue cunoBblie (pakTopbl pu usruoe.

3.0m10psl NONEPEYHbIX CHJI M U3TUOAIOLINX MOMEHTOB.

4. BoruricneHue HOpMalIbHBIX HANIPSDKEHUH TIPpU M3rH0€e U pOBEpKa MPOYHOCTH OaIOK.

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

CraTnyecku HeonpeeJnMble OAJTKH.

1 .IlpuMeHeHre MOHATHS O TOTEHIUAIbHOU SHEPTUH K ONPECICHUIO IEPEMEIICHUI.

2. CTaTuyecKu HeolpeaeauMbie OaKH.

Tema 5. Ci10:kHOe cONPOTUBJIEHUE

1.Kocoii uzru6.

2. CoBMecCTHOE IeHCTBUE KPYUEHUSI U U3ruoa.
3.006muwmii ciaydail CI0’KHOTO COMPOTUBIIECHUS.

4. Pacdert 1o IoIycKaeMbIM Harpy3Kam.

5. IlonsATHE 0 pacyeTe No NpeAeIbHBIM Harpy3KaM.

Tema 6. YcTOMYHBOCTH 371eMEHTOB KOHCTPYKIIU

1. IIpoBepka cxaThIX CTEP)KHEW HA YCTOMYHUBOCTb.
2. bonee cinoxHbIe BOIPOCHI TPOBEPKU AJIEMEHTOB KOHCTPYKIIMM Ha yCTONYNBOCTD.

Tema 7. lunamuyeckoe AelicTBHE HATPY30K

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

3. HpOBCpKa MMPOYHOCTHU MaTCpUaJia IIPU NMCPCMCHHBIX HAIIPSAKCHUAX.



KOMILIEKT TECTOBBIX 3AJTAHUI
TECTOBOE 3AJAHHUE Ne 1

BOIIPOC

BAapHWaHT OTBCTA

UYro He u3yyaeT HayKa O COIPOTUBIEHUH MaTEpUajIoB?

MPOYHOCTh

TBEPAOCTDb

KECTKOCTD

YCTOWYUBOCTh

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

2

4

5

6

B kakux emuHUIIAX U3MEPSAETCS MOAYJb YIIPYTOCTH MaTepUaIoB
E (Monmyns FOHra)?

[MIla]

[xH]

[kHMm]

[kH/M]

Kak 0003Ha4aroT AO0IIYCKAEMbIC HOPMAJIbHBIC HaprI)KCHI/Iﬂ?

[t]

[]

[P]

[u]

YeMy paBHO MakCHMaJIbHOE KacaTelIbHOE HANpPSHKEHUs IpU
OCEBOM PACTSKEHUU (CxKaThm)?

c/2

O

20

0

Kakoii Bun neopmariyiv UCTIBITHIBAET Bat?

Kpy4yeHue

A3ruod

pacTsKeHUe

CXXaTHuc

Kak BbIpakaercs #eCTKOCTb Bajna?

EJp

EF

GF

GJ
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Kakoii Bug umeer 3axkoH ['yka npu kpyuenun?

M =¢],/Gl

[

p=G6M/],l

G=M],/pl

w

©=Ml/G],

o

Kakoii Bug nedopmanyu nucneITbiBaeT Oanka?

pacTspKeHue
(cxatue)

CABUTI

Kpy4YeHue

U3ruo

10

Yemy paBHa Ipon3BOAHAs momepedHon cuibl Q mo abcumcce
ceueHus npu u3ruoe?

ala|Z|a
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Ne BOIIPOC BApUAHT OTBETA
ITo kako#t popmyiie onpeaesIsaoTCss HOpMaIbHbIE HAPSXKEHUS o =JzIM 1
IpU YUCTOM U3rude? o =J/Mz 2
1 o =Mz/] 3
o =MJ/z 4
Kak BbIpakaeTcst moTeHIIMaIbHAS SHEPTHs 1eopMaLiy IpU U= MIL/2E] 1
YHCTOM U3rube OanaKu, eciiv N3rudaroIuii MOMEHT U J)KECTKOCTh U = M2L/E] 2
12 | nocrosmubl o anHeE? U= MIL/E] 3
U= M?1/2E] 4
KakuMm yuyeHbIM BriepBble Oblila BbIBEICHA GOpMYIIa: JI. Diinep 1
13 = % @. SAcunckuit 2
Jyb . KypaBckuit 3
I'. Mop 4
Kakoe ypaBHEeHHE Ha3bIBaCTCS MPHUOTUKEHHBIM EJ-y =M (x) 1
Qg depeHIraIbHBIM YpaBHEHHEM U30THYTOH OcH OaKu? EF-y =M(x) 2
14 EJy =N(x) |3
FJy =M(x) 4
UYemy paBeH mporud Oajiku JTHHOM |, KecTko 3aieMIeHHOM Ha f=- PI¥/3EJ 1
OJIHOM KOHIIE U Harpy»XeHHOI Ha Apyroii cuion P? f=-PI/2EJ 2
15 f = - PI?/2E] 3
f=-PI*/3EJ 4
KakuM ydeHbIM BBEJIEH B IPAKTUKY pacueTa cieayroIui JI. Ditnep 1
HHTCTpaJL: l @. Scunckuit 2
16 5 f MM N Kypasckuin | 3
B ; Ej g I'. Mop 4
B xakom ciydae kocoit u3ru6 BeIpOXKJIaeTCs B IUIOCKHM, €clin ®>a 1
YroJI HaKJIOHA MJIOCKOCTH JIEUCTBUS CHII (0, @ YIOJl HAKJIOHA ¢ <a 2
17 HEUTPaJIbHOU JIUHUH O 0=a 3
o =1/ 4
OnpenenuTh BETUYUHY YIJIa HAKJIOHA HEUTPAJIbHOU JIMHUH O TIPU 80° 1
KOCOM M3ru0e, eclii yroJl HakjIoHa MJI0CKOCTH ASUCTBHS CUIT () = 70° 2
18 | 36°, a oTHOLICHIE MOMEHTOB HHEPLIUHI PABHO 87 60° 3
50° 4
Kakoii popmyroii onpenensiercss BeIUYMHAa KPUTUYECKUX o= 2n E/)\° 1
HANPSDKEHUH 715 CKATOTO CTEPIKHS? .= mE /) 2
19 6,= T E/\ 3
o= TE/A 4
Kak BBIMIAIUT ycioBUE MPUMEHUMOCTH (OpMYJIbl Difniepa s A, o, /m2E 1
0 CKaTbIX CTEPIKHEN? A \/W 2
3
4




TECTOBOE 3AJAHUE Ne 2

BOIIPOC BapHaHT OTBETa
No

Kak nHazpiBarotcs geopmMariiy, KOTOpbIE HCUYE3at0T Moce OCTaTOYHBIE 1
1 yJaJeHHs BbI3BABIIMX UX CHUJI, - TEJIO MMOJHOCTHIO yIpyTHe 2
BOCCTaHABIIMBAET CBOIO MPEKHIOI (hopmMy? [IACTHIECKIE 3
KPUTHYECKHE 4
Kak Ha3pIBaeTCsl BHYTPEHHSS CHUJIa B3aUMOICHCTBHS MEXKILY HanpsHKCHNE 1
o | aromamu, MpuxoAIascs Ha eAMHHUILY ILIOILA/IH, BblETEHHYIO nedopmanus 2
B KaKOi-1100 TOUKE MOMEPEYHOTO CeYeHHUs Tena? IIepeMelICHIE 3
COIIPOTUBIICHUE 4
Kak BbIpa3uTh 0OCHOBHOE TpeOOBaHUE, KOTOPOMY JOJIKHBI Pmax = 1P] 1

YZIOBJIETBOPATH MaTepuall U pa3Mepbl 3JeMEHTa?
Pmax 2 1/ [p] 2

3
Pmax < [P] 4
Yemy paBeH MOayJb yrpyroctu Marepuana B Mlla, eciin npu 1,6:10° 1
4 | BEIHIMHE HOPMATBHEIX HanpspkeHud 69MIla oTHOcUTeNnbHAS 0,7-10° 2
poJ1oJibHAs AeopMaliusi cocTapisieT 1mm? 2,1-10° 3
0,8:10° 4
KaxkoBo 3nauenue korpdunuenra [lyaccona mis Mmarepuaios, 0,2 1
g | ¥ xOTOpBIX IIpH nepopMaluy MOYTH HE IPOUCXOAUT 0,3 2
U3MEHEHHUs 00bema? 0,4 3
0,5 4
IIpu KaKOM HaANPSKEHHOM COCTOSIHUM MaTepHaiia JIMHENHOE 1
MaKCHMaJbHbIE KacaTelIbHbIC HAMIPSKEHUS OMPEICISIOTCS TJI0CKOE 2
6 | cnenyromeii gpopmyioii? 00BEMHOE 3
01— 0y
maxt = 0CeBOE 4
2

Kakomy Buay nedopmainii COOTBETCTBYET CIEAYIOLIas 3aIIUCh pacTspKeHue 1
, | saxona I'yka? C/IBUT 2
T =Gy Kpy4YeHHe 3
n3ruo 4
[TonGepure HEOOXOAMMBIN TUaMeTp Baja B [cM], eci 40 1
8 HEOOXOMMBIN TIOJISIPHBIA MOMEHT COIPOTHBIICHUS CEYCHUS 36 2
pasen 8-10m%? 26 3
16 4
Kak BeIpaskaeTcst OTEHIIMATbHAS SHEPTUS JedopMaIliy Baa, U=MIl/2G], 1
o €CJIM KPYTSIIUHA MOMEHT U KeCTKOCTh MOCTOSIHHBI 110 ATUHE? U= M31/G I, 2
Uu=MIl/G], 3
U= M?1/2G] P 4
Yemy paBHa BTOpas MPOU3BOIHAS OT U3TMOAIOIIEr0 MOMEHTA 1
10]m© abcrucce ceueHus pu U3rude crepkHs? 2
3
4

|20




BOTIPOC

BAapHaHT OTBCTA

B touke 1 monepeunoro ceuenus 6amku A-A c 1
JNCHCTBYIOT M Al M T 2
11 1
( ’ 0 3
Al 0,7 4
B kakoM ciyuae Ha HEKOTOPOM ydacTKe Oaku Q=0 1
12 | usrubarouuii MOMEHT BO3pacTaeT? Q<0 2
Q>0 3
Kak Ha3pIBaIOT nepemenieHus HeHTpa TsSHKECTH TIOBOPOTOM CEUEHHS! 1
13 § ceyeHus 110 HAIIPABJICHUIO EPIEHIUKYIIPHOMY K OCH
OaJIKU TIPH  TJTOCKOM U3THOE? MPOrudOM CEUECHHUS 2
KakoBa BennunHa nporuda 0ajaku Ha JBYX OMOpax, f = —PI3/12E] 1
CUMMETPHUYHO 3arpyKCHHON CHUIION? f = —PI3/24E] 2
14
f = —PI3/36E] 3
f = —PI3/48E] 4
CKOJIBKO pa3 cTaTU4YECKH HEONPEASINMa CUCTEMA, 1 1
€CJIM KAHOHUYECKOEe ypaBHEHUE METOAa CUJI JIJIs Hee 2 2
15 | umeer Bux 3 3
61196 + AP= O 4 4
Kak BpIpa3uTh TaHIeHC yIJia HaKJIOHA HEHTpaIbHOU tana = |y, — zo| 1
JUHUU 0, TIPU KOCOM U3TUOE (Zo, Yo — TOUKH tana = |z,,| 2
16 | npunaiexane HEUTPAITBLHON JTMHUK) ? _
tana = [z,/y,| 3
tana = |y, + z| 4
UeMy paBeH yroil HaKJIOHa HEHTPAJIbHOW JIMHUY TIPH 26° 1
KOCOM H3TH0€, eCiIi OTHOLIEHHE MPOTUOOB B INIaBHBIX 36° 2
17 | mnockocrsx uHepuuu pasHo 0,5, a yros HaKJIoOHa 46° 3
neiictBus cuiel 45°? 16° 4
Kak BbIpakaeTcst pacueTHbIE MOMEHT IO TEOPUHU 1 5
MOTEHIMATHHOH DHE My =S |Mp + |[Mi+M 1
pruu GOpMOU3MEHEHUS IPU P9 u k
COBMECTHOM JICWCTBUU U3TH0A U KPYUESHHUS? M
P
2
18 = 0,35M,, + 0,65 /Mg + M?
— 2 2
h@,—-’ﬂ4n—kﬂ4k 3
Kak Ha3piBaeTcst HEKOTOpast 00JacTh BOKPYT IIEHTpa PO CEUCHUS 1
TSOHKECTH CEYCHHUsI, BHYTPHU KOTOPOH MOXKHO LIEHTp CeUYeHHs 2
19 pacrioyiaraTh TOUKY MPUIIOKEHUS CHIIBI P, HEe BBI3bIBAs ILTOIA b CCUCHHUS 3
B CEUCHUHU HANIPSDKEHUH pa3HOro 3Haka?
panuyc ceueHus 4
Kax(;lg BBIpAKCHHEM OHpSI[eJ'IHCTCH JTUHAMHYECKHIA K,=1- 1+ 2H /8, 1
ko3 dunmeHT pu yaape’
2 pH YA K,=1-J1-2H/5, |2
K,=14++142H/5, 3
K,=1+1—-2H/6, 4




TECTOBOE 3AJIAHUE Ne 3

BOIIPOC BapHUaHT OTBETa
No
Martepuain, y KOTOpOro MEXaHUYECKUe CBOMCTBA BO BCEX OJTHOPOJIHBIM 1
1 TOYKaX OJUHAKOBBI, HA3bIBACTCA...... yOpyrum 2
H30TPOIHBIM 3
XPYIKAM 4
Kak Ha3piBaloT nedopMalinio CTep>KHs, BRI3BaHHYIO JIeHCTBUEM | pacTshkeHue(cxatue) | 1
o | ABYX PaBHbIX 1 IPAMONIPOTHBOMONOMKHEIX CIIL, IPHIIOKEHHBIX CIIBUT 2
K KOHIIEBBIM CEYEHHSIM UM HAIIPABJICHHBIX [0 OCH CTEPXKHS? Kpy4YeHUE 3
n3rud 4
HopmatuBHOe 3HaUeHHE HANPSHKEHUS JUTS IIACTUYHBIX Oy 1
MaTepuaioB PaBHO..... o, 2
3
oy 3
Tsp 4
Kak Ha3bpIBalOT MOMEHT MHEPIINH, 0003HAYCHHBIN HHTETPAJIOM 0CEeBOM 1
4 _ 5 TIOJISIPHBII 2
Jp = | p=dF
a LEHTPOOEKHBIN 3
Kakoit MOMEHT MHEpPLIMH SIBIISETCS X Jy
MaKCHUMaJIbHBIM JJIsl JAHHOTO M M 3
5 2 y 2
npopus’ y
Jp 3
Baika 13 XpyImKkoro MaTep1ana uMeeT . g W, =a3/3 1
MPSIMOYTOJIBHOE TOTNIEPEYHOE CEUCHUE < > W, = 2d3/3
6 YeMy paBeH MOMEHT CONPOTHBIICHHS z 2
CeueHHsI OTHOCUTEIbHO ocu Z? a W, =a?/3 3
— 2.3
> W, =3a°/4 4
Yron moBopoTa KoHIeBoro ceuenus C Bajia paBeH ...... ML/G], 1
7 ML/2G], 2
ML/3G], 3
Ecnu nipu KpydeHHH CTEp KHS KPYTJIOTO CEUYEHUS €T0 JHAMETP yBenmuuutes B 8 paz | 1
3 YBEJIUYUTH B 2 paza, TO MAKCUMaJIbHOE KacaTelbHOE ymenbImaTcs B 16 pas | 2
HaIIPpKCHUE ... yMeHbIuTcs B 4 paza | 3
yMmeHbIuTcs B 8 paz | 4
[Ipu nOIycKaeMOM KacaTelIbHOM HAmpsOKEHWH [T| TOJISPHBIM W, = M/3[1] 1
MOMEHT
g | comporusienns W,, yIOBIE€TBOPSIET YCIOBHIO. . .. W, = 4M/[7] 2
W, = 2M/[1] 3
[Tpu Kpy4eHUU CTEP>KHS KPYTJIIOro CEUEHHsSI €ro AUaMeTp. ... YBEJIUYNBACTCS 1
10 YMEHBIIACTCS 2

HC U3MCHACTCA




BOTIPOC

BAapHaHT OTBCTA

CreprkeHb KpyIJioro MonepeyHoro CEYeHus painycoM 2M, /TR3 1
R 3arpyxen no Topuam kpyTsmuM MoMeHToM M. M, /2mR? 2
11 | Haiigure MOaysIb KacaTeIbHOTO HAMPSIKEHUSI B TOUKE M, /m R3 3
A TIOTIepevHOro CeueHus: HaXoIIelcs Ha PACCTOSTHUU 3
0,5R OT LiIeHTpa ceyeHus.
J1s1 Kakoro yriia HaKJIOHA IJIOCKOCTH (p KacaTelIbHOe 30° 1
HarpspKeHue T 0y1eT HauOoIbIINM? 45° 2
12 : 60° 3
< X0 >
P — P 90° 4
Yemy paBHBI \ . o=F/4A 1
HOpMaJIbHbIC . og=F/2A 2
13 | nanpsoxenus B \ij i o = 3F/4A 3
ceuenuu [-1?
. o=3F/2A 4
B Touke 1 monepeunoro ceuenus Oanku A-A c 1
NEHCTBYIOT M Al T 2
14 1
<? . 0 3
Al KN o, T 4
Bennunna X1 B KAHOHMYECKOM YPaBHEHUU METOJIA CHJT HarpysKy 1
15 811 - X1 +445=0 nepeMenieHue 2
onpenenser. ... .. PEAKLIHIO 3
HalpaBJIcHUE 4
CrepkeHb KpYTJIoro MOMepeyHoro ceueHus (paguyc - R/2 1
R) ucnibIThiBaeT BHEIIEHTPEHHOE CcxkaTue. Paguyc sapa R/3 2
16 | ceuennus Gymer paBeH..... R/4 3
R/5 4
VpaBHeHNE HEWTPATBHOM JIMHUY TIPH BHELIEHTPEHHOM 1= Yo¥ n ZpZ 1
pacTsbKeHUU-CokaTuu umeet Buf (P — Touka i2 i
MIPUIJIOKEHUS CUITBI)
1+—+—=0 2
i, iy
[Tpu pacdere C)KaTBIX CTEPKHEU U3 XPYITKOTO BCET/Ia MEHBIIIE Gy 1
o MaTepuaia Ha yCTOMYUBOCTh TOy4yaeMbie BCEr/Ia MEHBIIE Opy 2
1
KPUTHYECKHE HATPSKCHUS. . .. BCEr/1a GOIbIIE Gy 3
BCEr/la MEHBIIE Gy 4
®dopmyna SICHHCKOTO AJis OnpeAeNeHUs] KPUTHUECKUX qm=a+b%2 1
HaANPSDKEHUH MMEET BH/T 6, =(a—hb)2 2
19 b
Owp =a—b-1 3
O =a—b- 12 4
CranbHoli cTepxkeHb 1uameTpoM 30MM pacTsSHYT 69,4 1
BHE3AIMHO MPHIIOKEHHOU MOCTOAHHOM cuitoit 30xkH. 70,2 2
20 Omnpenenuth HanOombIIee HanpsbkeHue B MIa. 849 3
90,1 4




TECTOBOE 3AJIAHUE Ne 4

BOIIPOC BapHUaHT OTBETa
No
Kak HaspiBaroTcs nedopmaiinu, KOTOpble HE HCUE3al0T MOCIie OCTaTOYHbIE 1
1 | ynaneHnus BbI3BaBIIKMX UX CHIL, - TEJIO HE MOTHOCTHIO yIpyrue 2
BOCCTAHAaBIIMBAET CBOIO MPEKHIOK0 hopmy? KPUTHUECKHE 3
Kak Ha3piBaeTcs u3MeHeHHE pa3MepoB U POPMBI IIIEMEHTOB HaNpsOKEHUE 1
2 | xoHCTpYKIIMIA, TAK M KOHCTPYKIIUU B LIEJIOM, MO nedopMarus 2
BO3/ICHCTBHUEM BHEIIHUX CHJI? nepeMeleHne 3
Kax BBIpa3uTh OCHOBHOE TPEOOBAHUE, KOTOPOMY JIOJKHBI Pmax = 1P] 1
YIIOBJIETBOPATH MaTepual U pa3Mephl dJeMeHTa?
Pmax 2 1/ [p] 2
3
Pmax < 1/ [p] 3
Pmax < [P] 4
Onpenenure BETMUUHY HOPMaJIbHBIX HAIPSKEHUH B CTAJIbHOM 123,5MIla 1
4 crepxxne (E=2- IOSMHa), €CJIM OTHOCHUTEJIbHAS ITPOI0IbHAS 180MIla 2
nedopmarnus cocraBuia 1,235mm. 247MIla 3
87MlIla 4
KaxkoBo 3nauenue korpdunuenra [lyaccona mns marepuaios, 0,2 1
g | v xoropbix npu nepopMauy MOYTH HE IPOUCXOAUT 0,3 2
u3MeHeHus oobema? 0,4 3
0,5 4
IIpu KaKOM HaNpPSKEHHOM COCTOSIHMM MaTepraia JIMHENHOE 1
MaKCHMaJbHbIE KacaTelIbHbIC HATIPSKEHHS OMPEICISIOTCS TJIOCKOE 2
6 | cnenyromeit popmysoi? 00BeMHOE 3
o
maxt = — 0CeBOE 4
2
KakunMm BeIpakeHHeM, COIIacCHO 3aKoHy I'yka, onpenensercs y =16 1
OTHOCHUTEINBHBIN yrou casura?
7 yrofmen y=GJ/t 3
y=1/G 4
[Tonbepure HEOOXOAMMBIHM TuaMeTp Bajia B [cM], eciu 19 1
8 HEOOXOMMBIN TOJSIPHBIA MOMEHT COIPOTHBIICHUS CEYCHUS 25 2
pasen 12:10m? 30 3
34 4
Kax BeIpaskaeTcs nmoTeHuanbHast SHEPTus AeGpopMaliuu U= MI/2E] 1
9 0anKu, eca N3ruOaroIIMi MOMEHT U KECTKOCTh MOCTOSIHHBI U= M?l/E] 2
o JuTiHe? U= MIL/E] 3
U = M?1/2E] 4
Uewmy paBHA MPOU3BOJIHASA OT U3TMOAIOIIETO0 MOMEHTA T10 1
10 abciucce ceueHus pyu U3rude crepkus? 2
3
4

o201




BOTIPOC

BAapHaHT OTBCTA

B Touke 1 nonepeuynoro ceuenus 6anku A-A o
JNCHCTBYIOT M Al M T
11 le
0
Al o,T
B xakom ciydyae Ha HEKOTOPOM y4acTke Oaiku Q=0
12 | uzrubaromuii MOMEHT yObIBaeT? Q<0
Q>0
Kak Ha3pIBaIOT NEpEMEILEHUS LEHTPA TSHKECTH TIOBOPOTOM CEUEHHS!
13 § ceyeHus 110 HAIIPABJICHUIO EPIEHIUKYIIPHOMY K OCH

OaJIKU TIPH  TJTOCKOM U3THOE?

MPOrudOM CEUECHHUS

14

KakoBa BennunHa MakCHUMabHOTO Nporuda Oanku
JUIMHOH L, cBOOOAHO sieXkaliel Ha IByX omopax u
3arpy’K€HHOH paBHOMEPHO paclpeeIeHHOM
Harpyskoii q?

fmax = _7ql4/364’E]

fmax = _Sql4/384’E]

fmax = _8ql4/284’E]

frmax = _qu4/172E]

15

CKOJIBKO pa3 CTaTU4YCCKU HEOIIPEACINMAa CUCTEMA,
€CJIM KAHOHUYCCKOC YPAaBHCHHUEC METOJAAa CUJT IJId HCC
UMECT BU/

61196 + AP= O

1

2

3

4

16

Kak BpIpa3uTh TaHIeHC yIJia HaKJIOHA HEHTpaIbHOU
JUHUU 0, TIPU KOCOM U3TUOE (Zo, Yo — TOUKH
MpUHAJICKAITUE HEUTPATLHON JIMHUM) ?

tana = |y, — z|

tana = |z,,|

tana = |z,/y,]

tana = |y, + z,|

AIWINIPIRAR WOINPIRIOINPIRIOWINIEPIN P JOINPRPIR WINE-

Uemy paBeH yroJ HakjloHa HEUTPaIbHOM JIMHUY NIPU 28°
KOCOM M3ru0e, eclii OTHOUIEHHE POTruO0B B IIIaBHBIX 38°
17 | mnockocrsx uHepuuu pasHo 0,87 48°
18()
Kak BeIpa)kaeTcsi pacueTHbIi MOMEHT 110 TEOPUN 1 5 5
HauOOJIBIINX HOPMAJIbHBIX HAPSDKEHUHN Npu M, = 2 My + M + M, 1
COBMECTHOM JIEHCTBHM M3ruba M KpydeHus?
18 M, = /Mg + M? 2
M, = ’MIE + 0,75M? 4
Onpenenuts BETMYMHY HOPMAJIBHOTO HaPSYKEHUS 54,23MlIla 1
BO3HHUKAIOILIETO B CTAJIBHOM Tpoce JuameTpom 20mm, 81,16MIla 2
19 xa KOTOPOM HO,Z[HI/II\;IaIOT rpy3 Becom 20xH, ¢ 73,44MIla 3
yckopenuem 1,5m/c? 112.43MIla Z
KaK(I;(l; BbIpaXXKEHHEM OHpg}lGJ‘IS{eTCﬂ JTUHAMHYECKUH K,=1+1+V2/gé, 1
K UIMEHT NIpH yaape’
2 OOQOUIHCHT TipH yape K,=1-J1-2H/5, |2
K,=1+1-V?/gé, 3
1—-2H/S6, 4

K, =1+




KpuTtepuu oueHky 3HAHUH CTYJAEHTOB NPH NMPOBeJeHNH TECTUPOBAHUSA

OueHKa «OTJIHYHO» BBICTABJISETCS MPU YCIOBHH NPABWJIBHOTO OTBETA CTYICHTa HE
McHee ueM 85% TeCTOBBIX 3aJJaHuM;

OueHKa «XOpoIIO» BBICTABIACTCSA MPH YCIOBUHM NMPABUILHOTO OTBETA CTYJICHTAa HE
MeHee ueM 70% TeCTOBBIX 3aJlaHHi;

OuneHka «yIOBJIETBOPUTEJBHO» BBICTABISACTCS MPH YCIOBUH MPABUIBLHOTO
OTBETa CTy/ACHTa He MeHee - 51%; .

OneHka «HeyJIOBJETBOPUTEJIBLHO BBICTABJSAETCS NPU YCJIOBHU MPABHIBHOTO

OoTBeTa cTyaeHTa MeHee yeM Ha 50% TeCTOBBIX 3aJJaHUM.

3agaua

1. I'py3 monBemieH K CTalbHON MPOBOJIOKE, pa3Mepbl KOTOpoi mo nedopmanuu ObLIU
cnenyromumu: L=3 M u d=1,6 MM. Y uiMHEHHE MPOBOJIOKH OKa3aloch paBHBIM 1,5 MM. 3atem
TOT € TPy3 OBLI MO/ABEIICH K MEAHOH mpoBoioke anuHoi L1=1,8 M u nuamerpom d;=3,2 mm. Ee
YAJIUHEHUE Noay4driioch paBHbIM 0,39 Mm. OnpeaenuTs MOAYIb YIPYTOCTH MEAHON ITPOBOJIOKH,
€CJIM MOJIYJIb YIPYTOCTH CcTajdbHOM — E =2- 10° kr/cm?.

Ortser: 1,15- 10° kr/cm?.

2.IlonHoe HampspKEHUE 10 OJIHOM U3 IUIOIIAJI0K, IPOBEACHHBIX Yepe3 BHIOPAHHYIO TOUKY
3JIeMeHTa KOHCTPYKLMH, paBHO 300kr/cv’. OHO HAKIOHEHO K 3TOil IUIOMajKe mox yrioM 60°.
[To mrnomaake, MEePHeHIUKYISIPHON K IMEPBOM, ACHCTBYIOT JIMIIb KacaTelbHbIE HAMPSIKEHUS.
Haiitu HanOonbIliee pacTaruBaroliee HarpspkeHUe B 9TON TOUKe.

OTBeT: 328 Kr/eM.

3. Ilonp3ysick METOOM HadaJIbHBIX TAPaMETPOB, HAUTH MPOTrUObI MOCPEAUHE MTPOJIETA U
Ha CBOOOJIHOM KOHIIE Oanku, n300paxeHHoi Ha pucyHke. Ceuenue [ Ne2().

a=2wm; q=11t/mM; P =qa=2T;

A P=qa AR
Ra . B |
NIRRT ZERRRIRRRR!
C BOOO :D




Kpurepumn oueHKHM 3HAHUI CTYJA€HTOB NPH pPellieHUHU 3a1a4

OneHka «OTJIMYHO» BBICTABISETCS IPU YCIOBUU IPABUJIBHOTO pPELICHUS U
opopMIICHUH 3aJa4d C YKa3aHHEM aHAJIWTHYECKOTO BBIBOJA PACUETHBIX (OPMYI, EIUHUIL
u3MepeHusi (PU3NYECKUX BEIMYMH, a Tak)Ke MPUBEACHHOW MPU HEOOXOIUMOCTH pPacyeTHOM
CXEMBI;

OueHka «XOpoOIIO» BBHICTABIISETCS MPHU YCIOBHH pPEIICHUsS U O(QOpMIICHUM 3a7auu C
yKa3aHWEM aHaJUTHYECKOr'0 BBIBOJA PACUETHBIX (OPMYJ, €AMHHII U3MEpEeHHs (DU3HMUECKUX
BEJIMYMH, a TaKXKe MPUBEJCHHON MPH HEOOXOAMMOCTH PACUETHOI CXEMBbl, HO C OHIMOKaMu B
BBIYHCIICHUSAX;

OueHka «yIOBJETBOPHUTEJbHO» BbBICTABISACTCA NIPU YCIOBUU PEIICHUS U
opopMIICHUU 3aJa4ll C YKa3aHHEM aHaJUTHYECKOTO BBIBOJA PACUETHBIX (OPMYNI, HO C
omuOKaMH B YKa3aHUU EAUHUI] U3MepeHUus (U3MYECKUX BEIHYHUH, a TaKke ¢
HE3HAUUTEIbHBIMH OLIMOKAMHU B MMPUBEIEHHOMN MPU HEOOXOAMMOCTH PACUETHON CXEMBI;

Ounenka «HeyJIOBJETBOPUTEJABHO» BBICTABIACTCA IMPU YCIOBUU HAJTUUYUS
CYIECTBCHHBIX OIINOO0OK B AHAJIMTHYCCKOM BBIBOJC PACYCTHBIX q)OpMy.H, HE€ 3HaAHUA
OCHOBHBIX €IUHUIl HM3MEPEeHHS (PUINYECKUX BEIUYUH, W HEMPABHUIBHOM  COCTaBICHUU

pacquHoﬁ CXCMBEI.

Bonpocsl k nepBoii py0eskHO# aTTecTanum.
PacrsizkeHue-cikaTue.

B gem 3akmrogaercsa MeTon ceueHus?

Yro Takoe BHyTpeHH:s cuiia?

Urto Ha3bIBaeTCs HANPsHKEHUEM B JaHHOU TOuke?

A w0 np e

Uto Ha3pIBaeTCsl MpeAesoM MPONOPLHOHAIBHOCTH, IMPEAEIOM TEKYy4eCTH, MPEIesioM
IIPOYHOCTH?

Kak opmynupyercs 3akon ['yka?

Kaxk onpenensiercst aedopmariuisi ot 1eHCTBUSI COOCTBEHHOTO Beca?

Uro takoe moayns FOnra?

Yro HazwpiBaeTcsa KodhHUIMEHTOM monepedHon aedopmarmm?

© ©o N o O

Kakue 3amaun  Ha3pIBAlOTCA  CTATHUECKHM  ONPEJACTUMBIMH U CTaTHYECKU
HEONpeIeIuMbIMuU?

10. Kakoii mopsiIoK pemeHnst CTAaTHIeCKH HEOTIPEIeTMMBIX 3a/1a4?

11. Kak hopmynmpyercst yCIoBUE MPOYHOCTH?

12. Kakue YpaBHCEHUA COCTABJIAAKOTCA IMPU PCHICHUHN CTATUYCCKU HEOMIPCACITINMBIX 33)18.‘-1?



13. Yto Takoe ycinoBHs COBMECTHOCTH aedopmarinii?

Kpyuenne.

Kakoii Bun nedopmariy Ha3zpIBaeTCsi KpyueHHuEeM?

Kakue HanpsikeHus: BOSHUKAIOT B MOMEPEYHBIX CEUEHUSIX KPYIJIOrO Bajla IPU KPy4YEHUU?
Kak cTpoutes anropa KpyTsauero MomeHra?

Kaxkoit kpyTsiiuii MOMEHT OyJIeT MOJIOKUTEIbHBIM, & KAKOW — OTpUIATEIbHBIM?

3akoH ['yka mpu Kpy4eHHUHU KPYTJIOrO CTEPHKHSI.

Kak paccuntbeiBaeTcs Ha IPOYHOCTh KPYTJIbI BaJl IPU KPYYEHUH?

Kak onpenensitorcst KacaTellbHbIE HAMPSKEHUSI IPH KPYUSHUH?

L N o a A~ w Db -

Kak paccuuteiBaeTCs Ha IIPOYHOCTH MPAMOYIOJBHBIM CTEPKEHb, IOABEPKECHHBIN

negopManuu KpydeHusi?

I'eomeTpuyecKkue XapaKTEePUCTHKH MJIOCKHX CeYeHH .

1. Kak onpenaensercs EHT TsoKecTu?

2. UYto Ha3BIBAETCS CTATUYECKUM MOMEHTOM CEYEHHS OTHOCUTEILHO OCH?

3. Uto Ha3BIBaETCS OCEBBIM, IMOJISIPHBIM M IICHTPOOCKHBIM MOMEHTAMH HHEPITUU TUTOIIAIKH
OTHOCHUTEJILHO ITPOM3BOJIBHO ITPOBEACHHOM OCHU?

4, Kakue eauHHUIIBI UMEIOT CTaTHUYECKHE, OCEBbIC, IEHTPOOEIKHBIC, MOJSIPHBIE MOMEHTHI
TUTOCKOH (DUTYPHI.

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

TSKECTH?

Kak HaxonaT nonoxxeHue IeHTpa TsHKeCTH TUIOCKON obnactu?

Uto Takoe riaBHBIC IIEHTPAJIbHbBIE OCU?

quy PaBHBI I'IaBHBIC OCEBBIC MOMCHTBI MHEPIUHU JIA TPAMOYI'OJIbHUKA, KpyTa, KOJ'IBIIa?

© © N o

UYemy paBeH NOISPHBIA MOMEHT UHEPIIUH JJI Kpyra U KoJibla?
10. Kak uuTaercss TeopemMa O 3aBUCUMOCTAX MEXKIY MOMEHTAaMU HHEPIUU OTHOCUTEIBHO
napajuleIbHbIX Ocei?
11. Kakum cBOMCTBOM 001a/1at0T TJIaBHBIE MOMEHTHI UHEPIIUU?
12. Yemy paBHa CyMMa OCEBBIX MOMEHTOB HHEpPIMH OTHOCHUTEIHHO B3aUMHO
NEePHEHANKYISIPHBIX OCEH, MPOXOAAIINX Yepe3 NTaHHYIO TOUKY?
13. 3aBUCHUMOCTH MKy MOJISPHBIM M OCEBBIMH MOMEHTAMH WHEPIIMH TSI KpyTa.
14. Yto Takoe 0CceBOM U MOJSIPHBII MOMEHTHI COMPOTUBIIEHUA? YeMy OHHM paBHBI 1Sl Kpyra?
15. Kak onpenensitoTcss MOMEHTBI COPOTUBIICHHUS TSI IPSMOYTOIbHHUKA?
16. Yro Takoe mpokatHbie npoduin? OCHOBHBIE BUABI MPOKATHBIX MPOQIUICH.
Kax ompenensitorcsi OCHOBHBIE MEXaHUYECKHE M T€OMETPUYECKHE XapaKTEPUCTHKU MPOKATHBIX

npoduiei?



17. Yto Takoe onmtuManbHbIM npodmib? Kak ontuManbHO (IO OTHONICHHIO K TIIOCKOCTH
u3ru0a) pacrooKUTh MOTEPEUHOE CeUeHHE BYTaBPOBOM Oamku?

18. B kakux ciuydasx 0€3 BBIYUCICHHH MOXKHO YCTAHOBHUTH IIOJIO)KEHHUE TIABHBIX
LHEHTPAJIbHBIX OCe?

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

cummeTpun?

N3rud.

Yrto Takoe mpsSMOi U KOCOM M3THObI?

YTto Takoe YMCTBIA U TONIEPEUHBIN U3rUObI?

Kak BBIMUCIIAIOTCS U3TUOAOIINIT MOMEHT U TIOTIEPEYHasi CUJIa B TAHHOM CEYCHHUH OaJIKu?

Uro Ha3bIBaeTcs 6aIKoit?

Kakas cymiecTByeT 3aBUCUMOCTD MEX1y U3rHOal0iM MOMEHTOM U MOTIEPEYHON CHII0M?

Yto Takoe 3MIOPHI MOMEPEUHBIX CUJT U U3THOAIOIINX MOMEHTOB?

Kak nogbupaercs nonepeyHoe ceueHue npu u3ruoe?

O N o O A~ W DdPE

Cwmpbict  TeopeMbl JKypaBckoro. Kak mnpou3BOAsST NpoBEpKY Ha MPOYHOCTH 110
KacaTeJIbHbIM HaIlPSDKEHUSM ITpU u3rude?

9. Yro Takoe 0ceBOM MOMEHT HHCPpUOUHU U MOMCHT COITPOTHUBJICHUS ITPU n3rude?

Busersl k nepBoii py0e:kHoil aTTecTanuu

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIINKOBA
HNucturyT HedTH M rasa
kad. «[Ipukaagnas MeXaHUKA ¥ HH:KeHepHas rpaguxa
«ConpoTuBiieHHEe MATEPUATIOB»
I PyGe:xxnas arrecTauus
Buier Nel
Jano:

P = 60kH; A = 60-10"*m?; ., = 78
E, = 10°MIa; L = 0,4 M.
TpedyeTcsi TOCTPOUTH 3IMIOPHI BHYTPEHHUX YCHIIMK MaTepuana (6 6aymioB), HampspkeHul (6 0aiioB) u

M3MEHEHHsI [UTHHBI cTepkHsl (6 0ayuioB), ¢ y4eToM COOCTBEHHOro Beca cTepkHs. HampaBienue Beca
cTepkHsl 1o ocu Z. Odopmienue padboTsl 2 baia.

kH kH

5 Yu=89—; Eer = 2- 10°MIla;

y Yer 24, Ecr Y A, Ey
d
d / 2P 2P
— 7 — ‘_‘. ........... — — >
Z
v
d
3L L 2L >

CocraBuTeib:




I'po3neHnckuii rocygapcTBeHHbIN HeQTAHONH TeXHUYeCKHH YHUBEPCHTET
uM. akagemuka M./[. MULIMOHIIMKOBA
HNucruTyT HedTH M raza
ka@. «lIpukiagHasg MeXaHUKA ¥ HH:KeHepHada rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust
Buier Ne2

Jano:
P = 40kH; A = 60 - 107*M%; yo, = 7855 1y = 895
EM = 105MHa;L =04 wm.

TpebyeTcst MOCTPOUTH AMIOPHl BHYTPEHHUX ycuiauil marepuana (6 OaimioB), HampspkeHUil (6

E. = 2-10°MIla;

0a/IoB) M M3MEHEHUs JUITMHBI CTEpKHs (6 OayioB), ¢ y4e€TOM COOCTBEHHOTO BecCa CTEPIKHSI.
Hampasnenue Beca crepxkHs 10 ocu Z. Odgopmiienue padoTsl 2 Oasia.

Yerr 24, Ecr Ywr A, Ey
pd
T
—_— .7 —_— — ..l’ ..... —— 4P . _>
Z
yd
pd
L 2L L S

CocTaBuTEIIb:

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIMKOBA
HNucturyT HedTH U rasa
kad. «[IpukiagHas MeXaHUKA U HHKeHepHas rpaguka
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOexnas arrecranmus
buier 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;

W3MEHEHUS JUTHHBI CTepKHS (6 0ayioB), ¢ yu4eToM COOCTBEHHOTO Beca CTepKHs. HampaBieHue Beca
cTepxHs 10 ocH Z. Odopmitenue padboThl 2 Gaia.

Yers A, ECT Y ZA, EM

d /
g /

4P 2P

— 7 _‘_.. ............ .—> _>
Z
d
2L L 2L N

CocraBuTeib:




I'po3Henckuii rocynapcTBeHHbId HePTAHOM TEXHUYECKNH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HHKeHEepHas rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
I PyOesxxnasi arrecranust

buaer Ned
Jano:
P = 20kH; A = 80 - 10*M?; Yo = 7855; 1y, = 895; 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.

Yer 24, Eey Yoo 24, Ey,
/ o
/ YCT’ A’ ECT
A 7 /
2P 4p
— .7 — — H ..... — H— . _>
/ VA
A
L 2L L

CocraBureib:
I'po3HeHCKHiIl rOCYyAapCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIMOHIIMKOBA
HNucruryr HedTH U rasa
ka@. «IIpukaagHas MexaHMKa M HHKeHepHasi rpauKa»
«ConpoTuBiieHHEe MATEPUAIOB»
I PyGe:xxnas arrecTauus
Bbuuer NeS

Jano:
kH

kH
P =20kH;A =80-10"*m?%; y., = 78F; VY = 89$; E.. = 2-10°MIla;

E, = 10°MIla; L = 0,4 m.
TpebyeTcst HOCTPOUTD AMIOPHI BHYTPEHHUX YCUIINI MaTepuaia (6 0ansioB), HarpspkeHU (6

0aJuI0B) U U3MEHEHUS AJIMHBI CTepKHS (6 0aJIOB), ¢ y4eTOM COOCTBEHHOT'O Beca CTEPIKHS.
Hamnpagnenue Beca crepxHst 1o ocu Z. OdopmiieHue padboTsl 2 6ana.

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

_.7 _.‘_.. ............ _>
/ Z
yd
2L L 3L

CocTaBuTEIIb:




I'po3Henckuii rocynapcTBeHHbId HePTAHOM TEXHUYECKNH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HHKeHEepHas 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 YCWUJIMWA MaTepuaia, HalpsKeHUH U U3MEHEHUS

E. = 2-10°MIla;

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

Yers A' ECT Y 4A, EM
d
g /
_7__.‘L ..... _L.__;.,
z
d
L 2L 2L

CocTaBuTeib:

I'po3HeHcKHil rocygapcTBeHHbIH He(PTAHONH TeXHUYECKHMII YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIIMKOBA
HNucturyT HedTH M rasa
kad. «IpukiagHas MeXaHUKA ¥ HH:KeHepHas rpadguka»
«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 BHYTPEHHHUX YCWIMM MaTepualia, HalpsKEHUH W HU3MEHEHUs

kH
M3’

E. = 2-10°MIla;

JJIMHBI CTCPIKHS, C YICTOM COOCTBEHHOTO Beca CTCPIKHA. HaHpaBHeHI/Ie BE€Ca CTCPKHA 110 OCH Z.

Yerr 24, Ecp Y A, Ey

|
MNAANANAN

|

i

i

|

i

i
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2L L 2L

CocraBuTteib:




I'po3Henckuii rocynapcTBeHHbId HePTAHOM TEXHUYECKNH YHUBEPCUTET
uM. akagemuka M./, MUIIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HH:KeHepHad rpadguka»
«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 AMIOPHl BHYTPEHHUX YCHIMN MaTepuana, HampsbDKeHUH U U3MEHEHUS

E. = 2-10°MIla;

JJIUHBI CTEPKHSA, C YUIETOM COOCTBEHHOI'0 Beca CTCPIKHA. HaHpaBHeHI/Ie BeECa CTCPKHA 110 OCH Z.

Yer 24, Ecp Yw 4, Ey
A
yd
A 2P 7
— 7 _<_. ....... f— 4P — _>
VA
A
yd
L 2L . L

CocTaBuTeib:

Bonpocs! ko BTOpoii py0e:kHOM aTTecTAlMH

Yo Takoe *KEeCTKOCTh MONEPEYHOr0 CeUeHHs! P n3ruoe?

Kak onpenensiercs mporuObl 0aaku Mpu u3ruoe?

Kak onpenensitorcst yriibl HOBOPOTOB CeueHUI Oaaku mpu n3ruode?

Kak BeIUUCIIAIOTCS TI1aBHBIE HANPSKEHUS MPU TUIOCKOM U3rude?

ITo kako#t popmyIie BEIYUCIAIOTCS HOpMallbHbIE HANpsKEHUs Tpu U3rude?
Kakoii Buz MeeT 311opa HOpMaJIbHBIX HAMPSKEHUH MTPU TIIOCKOM U3rude?
Kakoii Bus nmeer smiopa KacaTeabHbIX HaNpsKEHUH P IIIOCKOM U3rnde?

Kak onpenenstorcss HanpsKeHUs IpyU KOCOM nU3ruoe?

© 0 N o g B~ w DN PE

Kak OMPCACIIAOTCA HCI\/’ITpaJ'ILHaSI " CWJIOBAs JIMHUU ITPU KOCOM n3ruoe?
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. Kak ONPCACIIAOTCA HAIIPAKCHUS ITPU BHCHCHTPEHHOM paCTH)KCHI/II/I'C)KaTI/II/I?

-
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. Kak onpenensiercst HelTpanbHas JIMHUS IPU BHELIEHTPEHHOM PaCTSKEHUU-CKATHH?
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. Kak Haxondr siapo ceuenus?
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. Kak ONPCACIIAAOT IIPUBCACHHBIC HaHpH)KCHI/ISI?
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. Kak ONPCACIIAAOT IIPUBCACHHBIC MOMEHTBI?
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. Kak onpenenstorcst HanpsixeHUs! Ipy U3rude ¢ KpydeHuem?

[EY
(3]

. I1o xakuMm dopmynam omnpezaenseTcss KpuTuueckas cuna?



buisiernl K BTOpO# py0e:KHOM aTTecTalluU

I'po3HeHcKHil TOCYAAPCTBEHHbINH HE(PTAHOM TEXHUYECKUH YHHBEPCUTET
uM. akagemuka M./l. MuJImoOHIIUKOBA
HNucruTyT HedTH M raza
ka@. «IIpukiagHas MeXaHUKA U UHKeHepHas rpaguka»
«ConpoTuBJjieHNEe MATEPHUATOB»
2 Py6Ge:xnasi arTecTanust

buier Nel p
q [aHo:
L vV vV VW Y \:TD A 4 q=4kH/m
L=2m
WLW TJW p=
=qL

TpeGyercs: moctpouts smtopsl My, Mp u My

CocTaBuTEIIb:

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

bujer Ne2
P q [aHo:
\ 4 lw VY V.V Y l m q=4xkH/m
L=2m
P=qlL
2L 2L L m=qL’®

Tpebyercs: moctpouts 3mtopsl My, Mp u My,

CocraBuTeib:

I'po3HeHCKHIT TOCYAapPCTBEHHbINH HE(PTAHONM TEXHUYECKHUIT YHUBEPCUTET
uM. akagemuka M.Jl. MUIJIHOHIIMKOBA
HNucturyT HedTH U rasa
ka@. «IIpukaagHas MexaHMKa M MHKeHepHasi rpaguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyGexxnas arrecrauust

buaer Ne3
P
3 <\ [aHo:
vwwwwlww‘wwlm o q=4kH/m
L=2m
2L 2L L P=qL
TpebyeTcst: mocTpouTs >mopsl M, Mp u M, m=qL’

CocraBuTeib:




I'po3Henckuii rocynapcTBeHHbId HePTAHOH TEXHUYECKUI YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HH:KeHepHad rpadguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

Buier Ned
P
g JaHo:
A l A A V_ X A l A A l m q=4KH/N\
TJW ~ L=2m
2L 2L L P=al
TpeOyercs: mocTpouts dmopsl My, Mp 1 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 rpaguKa»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

bujer Ne5
P
q
[aHo:
¢ A \ A A Y ; TJ q:4KH/M

ASRVANNN ANNY L=2m

2L 2L L P=qL
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. «[Ipukaagnas MeXaHUKA ¥ HH:KeHepHas rpaguxa
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyGe:xnasi arTecTramnust

Buier Ne6
p
¢ A
aHo:
Cl‘(n\ l VvV V V V X l A 4 q=4KH/Mm
Wv TJW L=2m
2L 2L L Peal
TpebyeTcs: MoCTpOuTS 31mopsl My, Mp 1 My m=qlL

CocraBuTteib:




I'po3Henckuii rocynapcTBeHHbId He)TAHOM TEXHUYECKUI YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HH:KeHepHad rpadguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus
buner Ne7

q JaHo:

=4KH/m
L v v v v l Y V V¥ Y ‘j\@ v EI:ZM/
SN TARNN AN P=qlL

2L 2L L m=qL?

TpeOyercs: mocTpouts dmopsl My, Mp 1 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
5]
q [aHo:
Y lVVVlVlVV@CFZlKH/M
L=2m
P=qlL

Tpebyercs: moctpouts smtopsl My, Mp u My,

CocraBuTeib:

I'po3HeHCKHIl TOCYyAapPCTBEHHbINH HE(PTAHONM TEXHUYECKHMIT YHUBEPCUTET
uM. akagemuka M./, MIIJIMOHIINKOBA
HNucturyT HedTH U rasa
kad. «[Ipukaagnas MeXaHUKA ¥ HH:KeHepHas rpaguka
«ConpoTnBiieHHEe MATEPUATIOB»
2 PyGe:xnasi arTecTramnust

P Buier Ne9
q q
Y V.V VYV Y l VY VY L [aHo:
D g=4KH/m
L=2m
2L
2L L P=ql
TpebyeTcs: MOCTPOUTS 31mopsl My, Mp 1 My m=gL*

CocraBuTeib:




I'po3Henckuii rocynapcTBeHHbId HePTAHOM TEXHUYECKNH YHUBEPCUTET
uM. akagemMuka M./[. MWLIMOHIIMKOBA
HHcTuTyT HedhTH M raza
ka@. «lIpukiagHasg MeXaHUKAa ¥ HH:KeHepHad rpadguka»
«ConpoTuBiieHHEe MATEPUATIOB»
2 PyOe:kHasi aTTecTanus

Buier Nel(
P
d [aHo:
:h Y V.V VV V V V¥V Y l g=4kH/m
L=2m
AR ANN ASYVNNY
P=gL
2L 2L 2L .
TpeOyercs: mocTpouts dmopsl My, Mp ' My m=qL

CocTaBuTEIb:

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

Onenka «20 0a/I0B» BBICTABISIETCS NPU  YCIOBUU MPABUIBHOIO PEIICHUS U
oopMIICHHNHU 3ala4d C YKa3aHHEM AaHAJIUTHYEeCKOrO BBIBOJIA PACUETHBIX (HOPMYJ, €IMHHMII
u3MepeHusl (pU3MYeCKUX BEIWYHMH, a TAaKKe NPUBEICHHOW NpHU HEOOXOAMMOCTH PACUYETHOU
CXEMBI;

Ouenka «12 6a1J10B» BBICTaBISACTCS MPU YCIOBUU PEIICHUS U ODOPMIICHUH 3a]a4H C
yKa3aHUEM aHAJUTHYECKOTO BBIBOJA PACUETHBIX (OPMYJ, CAMHHII U3MEpEeHHs (DU3HUECKUX
BCJIWYHNH, a TAaKXC HpI/IBe)IeHHOﬁ npu HGO6XOI[I/IMOCTI/I pacquHoﬁ CX€EMbI, HO C OIIMOKaMH B
BBIYUCJICHUSX;

Ouenka «6 0aJJI0B» BBICTABISETCS MPU YCIOBUU pEHICHUS U OQOPMIIGHUU 3aJa4yH C
yKa3aHUEM aHaJUTHYECKOTO BBIBOJA PACUETHBHIX (OPMYII, HO C OIIMOKAMHU B YKa3aHUM €IMHMIL
HU3MEPCHUA (1)H3H‘-I€CKI/IX BCIIMYHH, a TaKXE C HE3HAYUTCIbHBIMU omuOKaMu B HpI/IBCJIeHHOI\/'I
IpU HEOOXOIUMOCTH PACUETHOMN CXEMBI;

Ounenka «0 0ajyi0B» BBICTABISIETCS NPU YCIOBUHM HAJIUYUSA CYIIECTBEHHBIX
OIINOOK B AHAJIUTUYCCKOM BBIBOAC PACYCTHBIX q)OpMYJ'I, HE€ 3HAHUA OCHOBHBIX CIWHHI]

HU3MEPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYUH, U HCTIPABUJIBHOM COCTAaBJICHUU paC‘IGTHOI\/’I CXEMBI,

Bonpocsl k 3xk3ameny
1. 3agaum COMpPOTUBIEHUS MaTEPHANIOB. YINPYyrue W TIUIACTUYECKHE JaedopMaiuu.
OCHOBHBIE JIONYIIEHUS CONPOTHBJIEHUS MarepuayioB. 3akoH ['yka. Moxaynb
IIPOJIOJIBHOM YIIPYTOCTH.

2. Cxemaru3auus ONOPHBIX YCTPOHCTB. BHelIHNe 1 BHyTpeHHHE CUITbl. MeTOo] CeYeHUH.
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11.

12.
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14.

15.

16.

Hanpsokenuss u  gedpopmanmu. PasnoskeHue BeKTOpa TMOJHOTO — HANPSKEHHS.
Koadduuuent 3anaca npoyHoctu. BeiOop nomyckaeMbIx HaPSyKECHHUH.

Pactsxenue (cxarue). OnpeneneHue BHYTpeHHUX yewinid. OnpeneneHue HanpsKeHU
u paepopmanmii mpu pactsdkeHun (oxatum). Oddext Ilyaccona. Koaddumment
[Tyaccona.

OnpeneneHne MEXaHUMYECKUX CBOMCTB MaTepuana Ipu pacTsbkeHuu. Jluarpamma
HanpspkeHnd. MexaHMYecKue XapaKTepUCTHUKU MaTepualioB. 3aKOH pasrpy3kd H
MTOBTOPHOM Harpy3KHu.

Cnpur. OmnpeneneHue BHYTPEHHUX CHJI, HAMPSOKCHUH W AedopMamnvii Ipu CABUTE.
Monyinp ynpyroctu npu cisure. Pacuer Ha mpoYyHOCTh IPU CIBUTE.

['eomeTpuueckue  XapakTepUCTHUKH  IUIOCKMX  cedyeHud. [lmomane — ceyeHws.
Cratudeckuii MoMeHT miomaan. OrnpenesaeHe HeHTPa TSKECTH CEUCHHUS.

MoMeHTBI HHepIUH ceueHU (0CeBOM, IIEHTPOOEKHBIN U MOJISPHBIII MOMEHTHI HHEPLIUU
ceueHusi). Paguycbl wmHepuuu cedeHus. CBsA3b MEXIYy OCEBBIMU M IOJIIPHBIMU
MOMEHTAMU UHEPLUU CEUECHHUS.

3aBHCHUMOCTH MEXJAy MOMEHTaMH WHEPLUUU OTHOCHUTEIBHO MapalieNbHBIX OCEH.
MoOMEeHTBI HHEPIUU MPOCTEUIITNX (DUTYD.

Brruuciiene MOMEHTOB MHEPUUH CIOXKHBIX (uryp. M3MeHeHne MOMEHTOB HHEPIHU
CeUeHUM MpHu NOBOPOTE OCEM KoopAHHAT. [ 1TaBHbIE OCH U IJIaBHbIE MOMEHThI UHEPLIUH.
MOMEHTBI CONPOTUBIICHHUS TLTOIIAIH.

Kpyuyenue. BuyTpeHHue cuioBble (akTtopel mpu KpyueHu. Hampspkenus u
nedopmalu IpH  KPy4EeHUH Opyca KPYriaoro TMOMEPEYHOTO CeYCHUs. Y CIOBHS
MIPOYHOCTH U JKECTKOCTH MPH KPYUYEHHUU.

OCHOBHbBIE TIOHATHS U ONpeieNeHus (YUCThII U3rud, 6anka, MIOCKUi U3ruod, MIOCKOCTh
n3ruda, cuioBas MIOCKOCTb, IpAMOi n3ruod). [Inockuit npsimoit u3rud.

Omnopel  MONEPEYHbIX CUJI U U3rubaromux MOMeHTOB. JluddepeHunanbHbie
3aBUCHUMOCTH MEXJy M3rHOalolMMU MOMEHTAaMH, IMONEPEYHbBIMU CHJIIAMU U
MHTEHCUBHOCTBIO PaclpeAeICHHBIX HArPy30K.

HopmanpHble HampsokeHHss 0OpU  YUCTOM MpsiMOoM  u3rube (BBIBOJX  (HhOPMYJIbI
HOpPMaJIbHBIX HAMIPSKEHUI). Y CJIOBHS POYHOCTH MIPH MONEPEYHOM U3THOE.
KacarenbHble HampspkeHUsT MpH  IUIOCKOM mpsiMoM  u3rube. BeiBon  dopmyss
XKypasckoro. IloteHunanbHas 3Heprus aedopMaiiy npu u3ruoe.

Ilepememienus npu uzrude. JuddepenimanbHoe ypaBHEHHE YIPYTOi JTUHUM OalKu U

€ro UHTETPUPOBAHHUE.
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[Tepememnienuss npu wm3rube. OmnpeneneHre NEPEMENICHU C TOMOIIBI0 HHTETpaia
Mopa.

[lepememenuss npu wusrube. Pemenne wuHTEerpasia Mopa ¢ NOMOIIBIO criocoda
Bepemaruna.

Pacuer Ha mnpodHOCTH TPH CIOXKHOM compoTuBieHnd. Kocoit (nBoiHO#) wu3rHO.
OmnpeneneHre HanpsDKEHUH OpU KOCOM M3ru0e. YcCIoBHE IMPOYHOCTH IPU KOCOM
uzruoe.

Cnoxunoe compotuBieHue. BHeneHTpeHHoe pactsokeHue (cxarue). OmnpeneneHue
HaMpPsHKEHUH P BHELIEHTPEHHOM PaCcTSHKeHUHU (CHKaTUH).

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

YcroitunBocTh cxaThix crepikHeil. [IpomonbHblil m3rub. OmnpeneneHue KpUTHIECKOH
cunbl. @opmyna JI. Dinepa. YCTOWUYMBOCTH CXaTbIX CTEpKHEU 3a MpeAesiaMu
ynpyroctu. @opmyna @.C. SAcunckoro.

Pacuersl Ha MPOYHOCTD MPU HAMPSKEHUSIX HUKINUYECKH U3MEHSIOIIMXCS BO BPEMEHHU.
Pacuer Ha IpOYHOCTH NPH 3aJAHHBIX YCKOPEHUSX.

Pacuer na ynap.

CBoOoHBIC KOTEOaHUs YIIPYTUX CUCTEM.

By aeHHbIe K0JIe0aHUs! CUCTEM C KOHEUHBIM YUCIIOM CTENEHEN CBOOOIbI.

busersl k 3K3aMeHny

Yr1Bepxaaro

I'po3HeHckmii rocyrapcTBeHHbIH HePTAHONH TEXHUYECKHH YHHBEPCUTET
uM. akagemuka M.Jl. MULLIHOHIIIUKOBA
NHCTUTYT HE®THU n 'A3A
Juctummza «ConpoTUBIEHUE MaTepHaoBy. I'pynna
@opMa OTHETHOCTHU «3K3AMEH
buter Ne 1

3aaun CONPOTUBJICHHSI MaTEPUAIOB. YTIPYTHeE U MIacTUYECKue Aeopmarium.
OcCHOBHBIE IONYIICHHS COMPOTUBIIEHUSI MaTepraioB. 3akoH ['yka. Moayins
MPOJIOJABHOM YIIPYTOCTH.

[Ipsimoit u3ru6. Marubaronuit MoMeHT U nonepevHas cuia. [IpaBuna 3nakoB. Jud-sie
ypaBHeHHUs paBHOBecus cTepkHs. [Ipumepsl moctpoenus smtop M u Q.

3amaua. OnpeenuThb MOnepeyHble CUITbl U U3TH0AIONNEe MOMEHTHI.
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[IpoTtokom Ne_ 20 T




I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TeXHUYECKUH YHUBEPCUTET
uM. akagemuka M.J. MULIHOHIIIMKOBA
NHCTUTYT HE®THU n 'A3A
Jucnummnza «ConpoTuBICHUE MaTepUaioBy. I'pyma
@opMa OTYETHOCTU «IK3AMEH
buner Ne 2

=

CxemaTu3zanus ONOpHbIX YCTPOCTB. BHellIHME U BHYTpEHHHUE CHIIbl. METOT CeYeHUM.

2. DmIopsI MOMEPEYHBIX CHIT U U3TU0A0INUX MOMEHTOB. [uddepeHnnansabie
3aBUCHUMOCTH MEXKy M3THOAOIIMMHU MOMEHTAMHU, TIOTIEPEUYHBIMU CUJIAMH U
WHTEHCUBHOCTBIO PACTIPEICIICHHBIX HATPY30K.

3. 3agaua. OnpenenuTs NONepeuHble CUIIbl U N3rM0a0Ie MOMEHTHI.

m=ql°

0 ( P=2ql

.

[Iporokon Ne_ 20

YTBepxkaaro

I'po3HeHckmii rocyrapcTBeHHbIH HePTAHON TEXHUYECKHI YHUBEPCUTET
uM. akagemuka M.J[. MALIHOHIIIUKOBA
NHCTUTYT HE®THU n 'A3A
Juctummza «ConpoTUBIEHUE MaTepHaoBy. I'pyna
@opMa OTHETHOCTHU «3K3AMEH

buset Ne 3

1. Hanpsoxenus u nepopmanuu. PasnoskeHne BeKTopa MOJIHOTO HAPSKEHUS.
Koaddunument 3anaca npounoctu. Beibop nomyckaeMbIx HanpsKEHUH.

2. HopmainbHble HanpspKeHUs IPU YUCTOM NMPSIMOM U3rube (BbIBOA (opMyIIbI
HOPMAJIbHBIX HANPSDKEHHH). Y CIIOBUS POYHOCTH MTPH MOTIEPEYHOM H3THOE.

3. 3anmauva. OnpenenuTh NONEPEYHbIE CUIIBI U U3THOAI0IINE MOMEHTHI.

P=2ql

) m=ql’

0,5/,

IIporokon Ne_ 20

Yr1Bepxaaro




I'po3HeHcKHii rocy1apCTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MUILIHOHIIIMKOBA
NHCTUTYT HE®THU n 'A3A
Jucnummnza «ConpoTUBICHUE MaTepUaoBy. I'pyna
@opMa OTYETHOCTU «IK3aAMEH»
buner Ne 4

1. Pactsxenue ( cxatue). OnpeneneHrue BHYTpeHHUX ycuinuil. OnpenencHue
HanpsDKeHUH U nedopmanuii mpu pactsokeHnu (cxatun). Dddext [lyaccona.
Koaddumment ITyaccona.

2. KacatenpHble HaNpspKEHUS TPH ITIOCKOM MPsiIMOM u3rubde. BeiBoa hopmyiisl
Kypagckoro.

3. 3agaua. OnpenenuTs NOMEePEUHbIC CUITBI U N3TUOAIOIINE MOMEHTHI.

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

IIporokos Ne_ 20

Yr1Bepxnaro

I'po3HeHckmii rocyrapcTBeHHbIH He(PTAHON TeXHUYECKHII YHMBEPCUTET
uM. akagemuka M./J{. MWIIIMOHIIIUKOBA
HHCTUTYT HE®THU u I'A3A
Juctunimza «ConpoTuBiIeHHEe MaTepuanoBy. I'pymnmna
@dopma OTYETHOCTH «IK3aMEH»

buner Ne 5

1. OnpeneneHue MeXaHMUECKUX CBOMCTB MaTepHaia MpH pacTsHkeHuu. JluarpamMma
HanpspKeHUH. MexaHndeckre XapaKTepUCTUKU MaTepralioB. 3aKOH pa3rpy3Ku U
IIOBTOPHOTO Harpy>KEHUS.

2. Tlepememenus npu m3rude. AnddepeHnunansnoe ypaBHeHHE YIPYTOi IMHIH OalIKU U
€ro UHTErpUpOBAHUE.

3. 3amaua. OnpeenuTh MONEePEUHbIC CUIIBI U U3THOAIOIINE MOMEHTHI.

P=2q| q

=qP
0,51, ) m=q
l,

IIporokon Ne_ 20__

Yr1Bepxaaro




I'po3HeHcKHii rocy1apCTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MUILIHOHIIIMKOBA
NHCTUTYT HE®THU n 'A3A
Juctummnza «ConpoTuBiaeHre MaTepuanosy. I'pynna
@dopma OTYETHOCTH «3K3aMEH»

buier Ne 6

1. HanpsikeHHO-Ie(OpPMHUPOBAHHOE COCTOSIHUE B TOUKE. BUIbI HANIPSHKEHHOTO
COCTOSIHUSA. 3aKOH napHOCcTH. Monynb ynpyroctu nepBoro poja. Koadduunent
Ilyaccona.

2. Ilepemermenus npu usru6e. OnpeneneHre nepeMeleHuii ¢ IOMOLIbIO HHTEeTpalia
Mopa.

3. 3anauva. OnpenenuTth NONEPEUYHbIE CUIIBI U U3rHOA0IINE MOMEHTBHI.

P=2ql 5
0,51, 2 m=al

.

[Iporokon Ne_ 20

YTBepxkaaro

I'po3HeHckmii rocyapcTBeHHbIH He(PTAHON TeXHUYECKHII YHUBEPCUTET
uM. akagemuka M./J{. MWIIIMOHIIIUKOBA
HHCTUTYT HE®THU u I'A3A
Juctunimza «ConpoTuBiIeHHE MaTepuanoBy. I'pymnmna
@PopMa OTYETHOCTHU «IK3AMEH

buner Ne 7

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

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

3. 3agaua. OnpenenuTs NONepPEUHbIe CUITbl U N3TUOA0INE MOMEHTHI.

q P=2ql

05 | )

m=qF

IIporokon Ne_, 20

Yr1Bepxaaro




I'po3HeHcKHii rocy1apCTBeHHbIH He(PTAHON TEXHUYECKHII YHUBEPCUTET
uM. akagemuka M.Jl. MUILIHOHIIIMKOBA
HHCTUTYT HE®THU u 'A3A
Hucuunnuna «ConpoTuBieHue MarepuaiioBy. ['pynna
@®opMa OTYETHOCTU «IK3AMEH

bumnet Ne &

1. MoMeHTHI HHEpIMHU CeueHH (0CEBOM, IIEHTPOOEKHBIN U MOISPHBIA MOMEHTH HHEPIIUH
ceueHust). Panuycel nnepuuu cedenus. CBs3b MEX/y OCEBBIMU U MOJISPHBIMU
MOMEHTaMHU MHEPLUU CEYCHUS.

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

3. 3amaua. OnpenenuTs NOMEePEUHbIC CUITBI U N3THOAIOIINE MOMCHTHI.
q P=2ql

05 | )

m=ql
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Yr1Bepxnaro

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TeXHUYECKHII YHUBEPCUTET
uM. akagemunka M.Jl. MULLIHOHIIIMKOBA
NHCTUTYT HE®THU n 'A3A
Juctummza «ConpoTUBIEHUE MaTepHaoBy. I'pynma
dopMa OTYETHOCTU «IK3AMEH

buner Ne 9

1. 3aBucHUMOCTH MEX/1y MOMEHTaMHU MHEPLIMU OTHOCUTENILHO MapajlIebHbIX OCEH.
MoMeHTbI HHEpLUU NPOCTEUIINX DUTYD.

2. CnoxHoe conpoTHBieHHe. BHeIeHTpeHHoe pacTsikeHue (cxarue). OnpeneneHue
HaNpspKEHUH IPYU BHELIEHTPEHHOM PacTsHKeHUH (CokaTum). Y paBHEHHE HEUTPaIbHOM
JIMHUM.

3. 3amaua. OnpenenuTh MONepPeYHbIE CHITBI U U3THOAOIINE MOMEHTEI.

q A P=2ql

m=qF

0,5/, )

[IpoTtokom Ne_ 20 T
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I'po3HeHcKHi rocy1apcTBeHHbIH HePTAHON TeXHUYECKUd YHUBEPCUTET
uM. akagemuka M.Jl. MULIHOHIIIMKOBA
HHCTUTYT HE®THU u I'A3A
Juctumimza «ConpoTUBIEHUE MaTepuanoBy. I'pymnmna
dopma OTYETHOCTH «3K3aMEH

buier Ne 10

1. BoluncieHne MOMEHTOB HHEPIUH CIIOKHBIX (GUryp. MI3MeHeHre MOMEHTOB HHEPIIUH
CEUYEeHHI MpU MOBOPOTE OCEIl KOOpAMHAT. | TaBHBIE OCU U TJIABHBIE MOMEHTHI HHEPIIUH.
MoOMEeHTbI CONPOTUBIICHHUS TTOIAIH.

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

3. 3agaua. OnpenenuTs NONepPeUHble CUIIbl U N3rM0A0INe MOMEHTHI.

N

q P=2ql A
| m=qF

0,5/, 2
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Yr1Bepxnaro

Kpurtepun oneHKku 3HAHUH CTYACHTOB IIPH NPOBEJCHNH JK3aMeHa.

OneHka  «OTJMYHO»  BBICTABISIETCS  CTYAEHTY, IIOKas3aBILIEMY  BCECTOPOHHHUE,
CUCTEMATU3UpPOBAaHHbIE, [IyOOKHE 3HAHHUS Y4yeOHOW MporpaMMbl JUCHUIUIMHBI U YMEHHUE
YBEPEHHO MPUMEHSATh UX Ha MPaKTUKE NpPU pEHIeHHH KOHKPETHBIX 3ajad, CBOOOJHOE U
HPaBUJIbHOE 0OOCHOBaHME MPUHATHIX PEIICHUH.

OuneHka «X0pomo» - BBICTABIISIETCS CTYAEHTY, €CIM OH TBEPJIO 3HAET MaTepHall,
rpaMOTHO W IIO CYWIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh IOJIYYCHHbIC 3HAHUS HA
IIPAaKTUKE, HO [OMYCKAET B OTBETE WJIM B PEIICHWH 330a4 HEKOTOpPbIE HETOYHOCTH,
KOTOPBIE MOXKET YCTPAHUTH C MOMOIIbIO JOIMOJHUTEIBHBIX BOIIPOCOB IIPEMOAaBATENS.

Onenka  «yIOBJECTBOPHTEJIBHO» -  BBICTABIAETCS  CTYIEHTy, IIOKa3aBIIEMY
(bparMeHTapHbIH, pa3po3HEHHBIA XapaKTep 3HAHUN, HEJJOCTATOYHO MpaBUIIbHBIE (OPMYITHUPOBKHU
0a30BbIX MOHATHUN, HAPYIIEHUS JIOTHUYECKON MOCIe0BATEIbHOCTH B U3JI0KEHUN TPOrPaMMHOTO
MaTepuaiga, HO IPU 3TOM OH BIAJEeT OCHOBHBIMH pa3/iellaMd Y4eOHOH MHporpaMMel,
HEOOXOIUMBIMH ISl AJIbHEHIIero o0y4eHHss U MOXKET MPHUMEHATh MOJY4YeHHbIE 3HaHUS T10

00pa3Iy B CTaHAAPTHOU CUTYaIIUH.



Onenka «HEyJIOBJIETBOPHTEJIBbHO» - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET
OonbIIeil YacTH OCHOBHOTO COJAEpXKaHHA Yy4eOHOW TpOrpaMMbl JUCHUIUIMHBL,
JIOITyCKaeT Tpyoble omMOKK B ()OPMYITMPOBKAX OCHOBHBIX MOHATUH AMCIUIIIMHBI U HE yMEET

HCIIOJIb30BAaTh IMMOJYUYCHHBIC 3HAHUA IIPHU PCUHICHUHW THUIIOBBIX IIPAKTHYCCKUX 3aaa4.



