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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 11O YYEFHOM JUCIHUILIMHE

Conpomusnenue mamepuanos
(HauMeHOBaHUE AUCITUTUIMHBI)

Koa xonTposaupyemoii HaumeHoBaHmue
Ne | KonTposmpyembie pa3ieibl (TeMbI)
KOMIIeTeHIIH T OLIEHOYHOI 0
n/n AUCHMILINHBI
(UJ1M ee 4acTH) cpeiacTBa

1 BBenenue. PacTsokenue u cxkatue.

CrnoxHble cyyau pacTsKEHUsS U

Pemenue 3agau

2 | cxarust TECT
3 | YI3ru6. llposepka npoyHocTH Gasok TECT
OIIK-1
IToTenumanbHas SHEPrUs
4 nedhopmaruu. TECT
5 | CraTideckn HeonpeeniMble OaIKH.
g | CloxHOE compoTHBIICHNE TECT
HEPEYEHDb OHEHOYHBLIX CPEJICTB
Ne | HaummenoBaHue Kpartkas xapakTepucTuka IIpeacraBiieHue
n/n OLICHOYHOT0 OLICHOYHOI0 CPe/ICTBA OLICHOYHOI'0
cpeacTBa cpeacTea
B oHae
CpenctBo KOHTPOJIA YCBOEHHUS y4e0HOTO TecTsi 110
1 Tecmosuvie MaTepuaia  TEeMbl, pa3fera WIM  pa3lelioB a3neam
3a0anus THACUUTUIMHBI, OPTaHU30BAHHOE KaK p
JHUCLUATUTUHBI
yueOHOe 3aHATHE B BUJE TECTOB
CpenctBo NpoBepKH YMEHUH IPUMEHSTH Kommnekr
IIOJIYYCHHBIC 3HAHUA JJIA PCIHICHUA 3a1a4 KOHTPOJIbHBIX
2 | PeweHue 3a0au Y A P A poI
OTIPEICJICHHOTO TUIIA TI0 TEME HJIH 3aJjaHuH 110
pazzeny yueOHOH TUCUMIUINHBL. BapHaHTaM

BOITPOCHI JUISI TECTOBBIX 3ATAHMIA

Tema 1. PacTslskeHHe U cKaTHe.

1. Hanpspxenus u geopmanuu npu pacTsDKEHUU U CKAaTUU B TIPEeNiax YIpyrocTH.

2. SKCHepI/IMeHTaJ'II)HOG HN3YUCHUEC PACTAKCHHUA U CXKATUA PA3JIMYHBIX MAaTCPUAIOB MU OCHOBBI

BbIOOpaA JIOMyCKaeMbIX HampsHKeHUH.

Tema 2. Ci105KHBIC CTy4aH PACTSKEHUS U CKATHS

1.Pacuer crarnuecku HEOMPECACINMMBIX CUCTEM IO JOITYCKACMbIM HAIIPSKCHUSAM.

2.Y4eT coOCTBEHHOTO Beca MPU PACTKEHUHN U CKATHH.

Tema 3. U3ru6. IIpoBepka npoyHoCTH 0AJIOK.

I.HpOBCpKa MMPOYHOCTU MAaTCpUaJIa IIPU CJIOKHOM HAIIPAKCHHUU.




2. BayrpenHue cunoBsie PaKkTOPHI IPH U3THOE.

3.OMI0phI MONIEPEYHBIX CHJI U U3THOA0ONUX MOMEHTOB.

4. BpruuciieHue HOpMaJIbHBIX HANPSDKEHUH P U3ru0e U MpoBepKa MPOYHOCTH OaJoK.

Tema 4. [loTeHuUAaJIbHAS JHEPTHSL.

I.HpI/IMeHeHI/Ie IIOHATHA O HOTCHHI/IaHBHOI;'I OHEPIHUU K OIIPEACICHUIO nepeMemeHHﬁ.

Tema 5. CtaTnyecku HeonpeaeauMble 0aJIKH.

1. Unrerpan Mopa. Meron cu.

Tema 5. Ci10:kHO€ CONPOTUBJIEHUE

1.Kocoii uszruo.

2. CoBMeCTHOE JICUCTBUE KPyUEHHUS U U3THOA.

3.00muii ciryqaid CI0KHOTO CONPOTUBIICHHUS.

4. Pacuer o AOITYCKAC€MbIM HArpy3Kam.

5. IlonsTue o pacueTe 1o npeaACIbHbIM HArpy3KaM.

KOMILIEKT TECTOBBIX 3AJIAHUM
TECTOBOE 3AIAHHUE Ne 1

No BOIIPOC BApHUAHT OTBETA
Yro He U3y4aeT HayKa O COIPOTHBIIEHUN MaTEpUaIIOB? IPOYHOCTh 1
TBEPJOCTh 2
KECTKOCTb 3
ycroituuBocth | 4
CKOJIBKO BHYTPEHHHUX CHJIOBBIX (DAaKTOPOB ONPEAEISIOT C 2 1
MOMOIIBIO METO/A CEUEHU? 4 2
5 3
6 4
B kakux egquHuIax U3MeEpSAETCs MOAYJb YIIPYTOCTH [MIla] 1
matepuanos E (moxyns FOnra)? [kH] 2
[kHMm] 3
[xH/m] 4
Kak 0003HaualoT 1onyckaeMble HOpMaJlbHbIE [1] 1
HaATPSDKEHUS? [o] 2
[p] 3
(1] 4
Yemy paBHO MaKCUMaJIbHOE KacaTeJIbHOE HAIIPSKEHUS c/2 1
IIPU OCEBOM PACTSKEHUU (CKATUM)? o 2
20 3
0 4
Kakoii Bun nedopmanyy ucnsIThIBaeT Ba? Kpy4€HHE 1
u3rud 2
pactsoxerne | 3
C)KaTHe 4
Kak BbIpakaeTcst *KEeCTKOCTb Baja? EJp 1
EF 2




GF 3
GJp 4
Kakoii Bug umeer 3axkoH ['yka npu kpydyenun? M=gl,6 |1
p=GM/],l |2
8

G=M],/pl |3
@ =MLl/G], |4
Kakoii Bun nedopmaruy ucnsITeiBaeT 6anka? pactsukenue | 4

(cxartue)
9 CIABUT 2
Kpy4eHHe 3
u3rud 4
Yemy paBHa NIpOHM3BOJIHAS MoNepeyHon cuiibl Q Mo q 1
10 abciucce ceueHus npu u3ruoe? M 2
o 3
T 4
[To xakoii popmyIie onpeaensroTcss HoOpMaabHbBIE o =JzIM 1
1 HaIMpsDKeHUs IPU YUCTOM U3rude? c =J/Mz 2
o =Mz/] 3
o =MJ/z 4
Kak BbIpakaeTcst moTeHLMalIbHAs 3Heprus aedopManuu U=MI/2E] |1
IIPU YUCTOM U3ruode GasIKu, eCiiv U3rndarouii MOMEHT U U=M2/E] |2
12 JKECTKOCTb ITOCTOSIHHBI 10 JITUHE? U=MIE] |3
U=M?/2E] |4
Kakum ydeHbIM BriepBbIe OblIa BhIBeZeHA (HopMyIIa: JI. Diinep 1
13 = QSy ®. Scunckuit | 2
Jyb . Kypasckuii | 3
I'. Mop 4
Kakoe ypaBHeHHe Ha3bIBaeTCsl MPUOIMKEHHBIM EJ-y =M(x) |1
nu¢depeHIHaNbHBIM yPaBHCHHEM H30THYTOM ocu banku? | EF-y =M(x) | 2
14 EJy =N(x) |3
FJy =M(x) | 4
Yemy paBeH nporud Oanku AuHOM |, kecTko f=-PI3E) |1
3aIlIEMJIEHHOM Ha OJTHOM KOHIIE ¥ Harpy>KEHHOU Ha f=-PIP2EJ |2
15 apyroi# cuoit P? f=-PI%2EJ |3
f=-PP/3E] |4
Kakum ydeHBIM BBEIECH B IIPAKTUKY pacdeTa CIIeAyOLIHMi JI. Diinep 1
HMHTCTpaJL: l ®. SAcunckuii | 2
16 s f mme N1 Kypasckit | 3

= x

; Ej I'. Mop 4
B xakom ciydae Kocoit u3ru6 BBIPOXKIAETCS B INIOCKHIA, 0 >a 1
17 €CJIM YTrOoJl HaKJIOHA TUIOCKOCTH JEUCTBHS CHII (O, & YTOJI p<a 2
3

HAKJIOHA HEUTPaJIbHOU JIMHUU O

»=a




o =1/ 4
Onpenenuts BEIUYUHY yTila HAKJIOHA HEUTPaIbHOU 80° 1
JIMHUY 0 IPU KOCOM M3TU0€, €CIIM YToJI HaKJIIoHa 70° 2
18 IIOCKOCTH JeHCTBYS CHIl @ = 36°, a OTHOLIEHHE 60° 3
MOMEHTOB UHEPLIUU PABHO 87 50° 1
= = v
Kakoii popmyiioii onpesiesnsiercss BeiMunHa Kputudeckux | o= 2n E/A° | 1
HANPSDKEHUH JJIS CKATOTO CTEPIKHS? o= tE/N |2
19 7 2
ox=mnE/N 3
o= TEIL |4
Kak BBINISIIUT yclioBHE TPUMEHUMOCTH (popmyiiel Diinepa | A, 1
JUTSL CKATBIX CTepKHEn? > .Jo./m2E
Ay = +Jo2/mE |2
20 An
> 3
>,/ m?E /o,
y. 4
> ./ o,/m*E
TECTOBOE 3AIAHUE Ne 2
Ne BOIIPOC BAPUAHT OTBETA
Kaxk na3piBaroTcst geopmaiiviv, KOTOPbIE UCUE3A0T OCTaTOYHbBIE 1
MocJie YJaJIeHUs BBI3BABIIIUX UX CHIL, - TEJIO yIpyrue 2
1 MIOJIHOCTHIO BOCCTAHABJIMBAET CBOIO IIPEIKHIOIO IACTHICCKIE 3
bopmy?
KPUTHYECKHE 4
Kak Ha3pIBaeTCs BHYTPEHHSS CUJIa B3aUMOJCHCTBHS HalpsDKEHUe 1
5 MEX1y aTOMaMHU, PUXOJAIIAACA Ha SAUHULLY nedopmarus 2
IJIOUIA/IM, BBIJIETIEHHYIO B KaKOH-1100 TOUKe nepeMenieHne 3
MOTIEPEYHOr 0 CEeUeHus Teia’? conpoTuBieHue | 4
Kak BbIpa3uTh OCHOBHOE TpeOOBaHUE, KOTOPOMY Pmax = [p] 1
JIOJIKHBI YJTOBJIETBOPSITH MaTe€pHUall U pa3Mephbl
>1
5 S eMOHTA? Pmax 21/ 1[p] |2
Pmax <1/ [P] 3
Pmax < [Pl |4
UYemy paBeH MoAyib ynpyroctu Marepuana B Mlla, 1,6:10° 1
4 €CJIM IPY BEJIMYMHE HOPMAJIbHBIX HANPS)KEHUN 0,7-10° 2
69MIIa oTHOCUTENBHAS IPOJOIbHASA AeopMarus 2,1 10° 3
cocraBisieT 1mMm? 0,8-10° 4
Kaxoso 3nauenue korddurmenta [lyaccona mis 0,2 1
5 MaTepHaloB, y KOTOPBIX IpU Ae(opMaIuu MouTH He 0,3 2
MIPOUCXOIUT U3MEHEHUs 00beMa? 0,4 3
0,5 4
ITpu xaKoM HaInpsHKEHHOM COCTOSIHMM MaTepuaia JUHENHOE 1
MaKCHMaJbHblE KacaTeJIbHbIE HAPSKEHUS IJIOCKOE 2
6 OTIpeNeNAIoTCs clieaAytomen hopmMymnoi? 00BeEMHOE 3
01— 03
maxt = ——2 0CEBOE 4
2
7 Kakomy Buny nedopmanuu COOTBETCTBYET pacTsKEeHUe 1
creayromas 3anuch 3akoHa ['yka? CIIBHUT 2




T =Gy Kpy4€HHE 3
u3ruo 4
[TonGepure HEOOXOAMMEBIN IUaMETp Bajia B [cM], eciiu 40 1
g HEOO0XOAUMBIN MOJSIPHBIH MOMEHT COIIPOTHBIICHUS 36 2
cedenus pasen 8-10™m%? 26 3
16 4
Kak BbIpa)kaeTcsi HOTEHIMAIbHAsL SHEPrus U=M1/2G], 1
Jnegopmanuu Baja, eciid KpyTSAIUid MOMEHT U U=M>31/G I, 2
9 ?
KECTKOCTh ITOCTOSIHHBI 10 JTHHE? U= MIl/G], 3
U= M?1/2G] , |4
Yemy paBHa BTOpasi IPOU3BOAHAS OT U3rHOAIOILEro q 1
10 MOMEHTA 0 a0CLUCCe CeUEHUs MPU U3TUOE CTePKHs? Q 2
N 3
P 4
B Touke 1 nonepeunoro ceuenus Oanku A-A o 1
JICUCTBYIOT M Al M T 2
11 1
(L) o
Al 0,7 4
B xakom ciydyae Ha HEKOTOPOM y4acTKe OajaKu Q=0 1
12 M3TUOAIOIIN MOMEHT BO3pACTaeT? Q<0 2
Q>0 3
Kak Ha3bpIBalOT epeMereHus HeHTpa TSHKECTH IIOBOPOTOM 1
13 CEUEHHUsI 110 HAIIPABIICHUIO MEPIICHANKYIIPHOMY K OCH CCUCHHS
OanKu MpH MII0CKOM u3ruoe? nporudom 5
CCUCHHS
KakoBa BenuunHa nporuda 0anku Ha AByX oropax, f=-PI3/12E] |1
CUMMETPUYHO 3arpyKE€HHOW CUIION? f =—PI3/24E] |2
14
f=-PI3/36E] |3
f=—-PI3/48E] |4
CKOJIBKO pa3 cTaTUUECKH HEONpeeinMa CUCTEMA, 1 1
eclIi KaHOHMYECKOe ypaBHEeHHE METO/1a CHJI /TSl Hee 2 2
15
UMeeT BUJ 3 3
511x + AP= 0 4 4
Kak BpIpa3uTh TaHI€HC yIJla HaKJIOHA HEUTPaIbHOU tana = |y, — 75| | 1
16 JIMHUU 0. TP KOCOM 313r1/16e (ZS’ Yo — TO‘{?KI/I tana = |z,Y,| 2
NpUHAAISKAIINE HEUTPaTbHON TUHUM)
PHHAIEHAIIS HEHTD : tana = 17,/y,| |3
tana = |y, + z,| | 4
YemMy paBeH yroJi HakJIOHa HEUTPATLHOU JIMHUU MTPH 26° 1
KOCOM HM3Tu0e, eClii OTHOIIEHHE MPOTrHO0B B IIIaBHBIX 36° 2
17 IJIOCKOCTSIX MHEPIMU paBHO 0,5, a yrosl HaKJIoHa 46° 3
neiictBus cuisl 45°7? 16° 4




Kaxk BrIpakaetcst pac4eTHbIA MOMEHT IO TEOPUH M,
MOTEHIMAIBHON 3HEpriH (POPMOU3MEHEHUS MTPH 1
COBMECTHOM JIEHCTBUM M3ruba U KpydeHus? =3 M, 1
/ 2 2
+ |[Mg + M
18 M,
= 0,3 SMk 2
+ 0,65 /Mg + M}
M, = ’M% +MZ |3
Kak Ha3piBaeTcst HEKOTOpast 00JacTh BOKPYT IIEHTpa SIIPO CEYCHUs 1
TSKECTH CEYEHMSI, BHYTPU KOTOPOM MOXKHO LIEHTp ceueHus | 2
19
pacrioniararh TOHKY NPHIOKEHUA CHIIbL P, He BBI3BIBAA | 11110 1mans coyenms | 3
B CEYCHUHU HAIPSDKEHUM pa3HOro 3HaKa?
panuyc ceueHusa |4
Kakum BbIpa’keHUEM OIPEAEIAETCS TNHAMUYECKUI K,
K03 unmeHT npu ynape? =1 1
-1+ 2H/4,
K,
20 —1—2H/4,
K,
=1 3
+.1+2H/4,
K,
=1 4
+.1—-2H/4,
TECTOBOE 3AIAHUE Ne 3
Ne BOITPOC BAPUAHT OTBETA
Marepuain, y KOTOpOoro MEXaHHYECKUE CBOMCTBA BO OJIHOPOJIHBIM 1
1 BCE€X TOUKaX OJWMHAKOBBI, HA3bIBACTCH...... YIOPYTruM 2
M30TPONHBIM 3
XPYIKUM 4
Kak Ha3pIBaloT JeopmMaiiuio CTepkHs, BbI3BaHHY0 | pactsikenue(cxkatue) | 1
JENCTBUEM JIBYX PaBHBIX U MPSMO CABUT 2
2 IIPOTUBOMNOJIOKHBIX CHJI, IPUIIOKEHHBIX K KPYUEHHUE 3
KOHIIEBBIM CEYEHHSIM U HaIIPaBJICHHBIX [0 OCH
9 u3rud 4
CTEPHKHS
HopMaTuBHOE 3Hau€HUE HANPSIKEHUS IS Oy, 1
5 IUTACTUYHBIX MaTEPHAJIOB PaBHO. . ... o, 2
ay 3
Ogp 4
4 Kak Ha3pIBatoOT MOMEHT UHEPIIUH, 0003HAYEHHBIN 0CEBOM 1




HUHTETpajoM MOJIIPHBIN 2
J, = f p%dF IEHTPOOCIKHBIH 3
E
Kakoii MOMEHT MHEpLHH SIBISAETCS X Jy 1
MaKCUMaJbHBIM MJIsl JAHHOTO M m 3
5 npodus’? y Y 2
Jp 3
banka n3 Xpyrnkoro Marepuaia UMeeT a W,=a3/3 1
MPSIMOYTOJIBHOE MOINEPEYHOE CEUCHUE a . 4J|( = 24%/3
UeMy paBeH MOMEHT CONIPOTUBJICHHUST z 2
6 A
CeUeHHsI OTHOCUTEIBHO ocu Z? a E=a“/3 3
. w, = 3a3/4 4
Yron noBopoTa KoHIeBoro ceyenus C Bana paBeH ML/G]J, 1
2 | ML/2G], 2
ML/3G], 3
Ecnu npu KpydeHuu CTepKHs KPYTJoro ce4eHus yBenuuuTcs B 8 pa3 | 1
Cro 1uaMeTp yBCIUYNUTH B 2 pas3a, TO MaKCUMAaJIbHOC YMEHBILINUTCA B 16
g KacaTeJlbHOE HapsHKEHHE ... pa3 e
YMEHbIIUTCS B 4 3
pasza
yMeHbIIUTCS B 8 pa3 | 4
[Ipu OIycKaeMOM KacaTelIbHOM HAmpsHKCHHH [T] W, = M/3[1] 1
MOJIIPHBIA MOMEHT
9 conporusienuss W, yI0BIETBOPSET YCIOBHIO. . .. W, = 4M/I[7] 2
W, = 2M/[1] 3
[Tpu Kpy4eHUN CTEPIKHS KPYTIIOTO CEUCHUS €r0 YBEINYUBACTCSI 1
10 JuaMeTp.... YMEHBIIAETCS 2
HE U3MEHSETCS 3
No BOTIPOC BapHaHT OTBETA
CrepskeHb KPYTJIOro MOMEPEYHOTO CEUeHUs 2M, /TR3 1
paauycoM R 3arpyxeH mo Topram KpyTSIIuM M, /2mR? 2
11 momeHnToM M. Haliaure Moaynb kacateabHOTO M, /nR? 3
HAIPSDKEHUS B TOYKE A TIOIIEPEYHOTO CCUCHUS 3
o Mk/ZT[R
Haxojsmielics Ha pacctossaun 0,5R oT neHTpa 4
CCUCHMSL.
JI71s KaKoro yrila HaKJIOHA INIOCKOCTH @ 30° 1
KacaTelbHOE HampspKeHUe T OyaeT HauooIbIIM? 45° 2
12 : 60° 3
< P
P — P 90° 4
Yemy paBHBI HOpMaJIbHBIE o=F/4A 1
o=F/2A 2
13
o =3F/4A 3
o =3F/2A 4




- \% :

HanpspkeHus B ceueHuu 1-1?

B touke 1 monepeunoro ceuenus 0anku A-A c 1
JIEHCTBYIOT M Al T 2
14 1,
. 0 3
Al KN o, T 4
Bennunna X; B KAHOHMYECKOM YPaBHEHUU Harpy3Ky 1
15 METOoAa CHJI nepeMenicHre 2
611" X1 +4p=10 PEaKIINIO 3
olnpenesier. . .. .. HanpaBIICHUe 4
CrepxeHb Kpyrioro nornepeyHoro CeUeHus R/2 1
(paauyc - R) uCHBITHIBaET BHELIECHTPEHHOE R/3 2
16 cxarue. Paguyc aapa ceuenus Oyaer paBeH..... R/4 3
R/5 4
VpaBHEHNE HEWTPAILHOMN JIMHUM [IPH 1= Yp¥ | ZpZ 1
BHEIICHTPEHHOM PaCTSKEHUU-CKATUH UMEET BUJ i2 i
( P — Touka mpuItoKeHHsI CHITBI)
1+—+—=0 2
iy iy
[Tpu pacuere CKaThIX CTEPHKHEN U3 XPYIKOTO BCET/1a MEHBIIIE Gy 1
MaTepHala Ha yCTOWYMBOCTh MOJIydaeMble BCET/1a MEHBILE Opy 2
18
KPUTHYECKHE HAIPSDKEHUS. . .. BCEr/Ia GOIbIIIE Gy 3
BCEr/la MEHBIIE G 4
dopmyna SICHHCKOTO 715 ONIpeNEICHUS Op=0a+b- A2 1
KPUTHYECKUX HANPsKEHUI UMeeT BUJ op=(a—b) A 2
19
Owp=a—b-1 3
O =a—b-1? 4
CranbHoll cTepxkeHb n1uameTpoM 30MM pacTsSHYT 69,4 1
BHE3AMHO MPHUJIOKEHHOW MOCTOSHHON CUIION 70,2 2
20 30xH. Ompenenuth HauboNblIee HANIPSIKEHNE B 849 3
1
MlI]a.
90,1 4
TECTOBOE 3AJIAHUE Ne 4
Ne BOITPOC BAPUAHT OTBETA
Kak HaszpiBaroTcs neopmalinu, KOTOpble HE HCUE3a0T OCTaTOYHBIE 1
1 1ocJie yAaJIeHUs BbI3BABIINX UX CHJI, - TEJIO HE yIpyrue 2
MOJIHOCTBIO BOCCTAHABJIMBAET CBOIO MPEKHIOW popmy? KPHTHUECKHE 3
Kak Ha3piBaeTcs M3BMEHEHHE pa3MepoB U POPMBI HaIpsOKEHUE 1
2 AJIEMEHTOB KOHCTPYKIIMH, TaK U KOHCTPYKIMH B LIEJIOM, nedopmarus 2
MIOJ] BO3JIeHCTBUEM BHEIIHUX CHII? HepeMeIeHIE 3
3 Kak BbIpa3suTh OCHOBHOE TPEOOBAHKE, KOTOPOMY Pmax = [p] 1




JIOJDKHBI YJIOBJIETBOPATH MaTeprajl U pa3Mepbl
snemenra?

pmax S 1/[,0]

2
3
Pmax < [P] 4
Onpenenure BEIMYMHY HOPMAJIbHBIX HAIPSAKEHUM B 123,5MI1a 1
4 cTajibHOM cTepkHe (E=2- 10°MI1a), eciit OTHOCHTENBHASL 180MI1a 2
npoiosibHas aedopmanus coctaBuia 1,235mm. 24 7MIla 3
87MlIla 4
KaxoBo 3nauenue koaddurmenta [lyaccona ms 0,2 1
5 MaTepHajoB, y KOTOPHIX IpU Ae(opMaIiu MouTH He 0,3 2
MIPOUCXOAUT U3MEHEHHUs 00bema? 0,4 3
0,5 4
IIpu KaKOM HaNpPSKEHHOM COCTOSIHMM MaTepuaia JIMHEHHOE 1
MaKCHMaJbHbIE KacaTeJIbHbIC HATIPSKECHUS TJI0CKOE 2
6 OTIPENIETISIOTCS CIEayIoNIei hopMynon? o0BbeMHOE 3
o
maxt = - 0CeBOe 4
Kakum BbIpakeHnem, corjaacHo 3aKkoHy I'yka, y =16 1
7 OIpeeNsieTCss OTHOCUTENbHBIN yrou casura? Y =G/t 3
y=71/G 4
[TonGepuTe HEOOXOAMMBIN TUaMETp Bajia B [cM], eciu 19 1
HEOOXOIUMBIN MOJIAPHBI MOMEHT COIPOTHBIIECHUS 25 2
8 ceuenns pasen 12-10™m%? 30 3
34 4
Kak BbIpakaeTcst HoTeHIMaNbHast SHEprus aedopMalun U= MI/2E] 1
9 0aJIKu, eclIM U3THOaIONIii MOMEHT U JKE€CTKOCTh U= M?/E] 2
HOCTOSIHHBI IO JUTnHE? U= MI/E] 3
U = M?1/2E] 4
Uemy paBHa MPOU3BOIHAS OT U3TMOAIOIIETO MOMEHTA 110 q 1
10 abcrucce ceueHus pu U3rude CTepHkHs? Q 2
N 3
P 4
B Touke 1 monepeunoro ceuenus 6anku A-A c 1
NeHCTBYIOT M Al M T 2
11 1
( i (> 0 3
Al 0,7 4
B xakoMm ciyuae Ha HEKOTOPOM ydacTKe Oaku Q=0 1
12 U3ru0aronii MOMEHT yObIBaeT? Q<0 2
Q>0 3
Kak Ha3pIBalOT nepemenieHus 1eHTpa TSHKECTH roBopoToM ceuernst | 1
13 CEeUeHHsI 110 HAIIPABICHUIO MEPIIEHAUKYIIPHOMY K
ocH GaJIKM MPHU TIIOCKOM n3ruode? IPOTUOOM CeUeHHS 2
KakoBa BenmM4iHa MAKCHMAIIBHOTO IPOTHOa 0ankn | fiqaxe = —7q1*/364E] |1
JuHOM L, cB0OOIHO Jiexkaliel Ha IByX omopax u finax = —5ql*/384E] |2
14 3arpy’>K€HHON paBHOMEPHO pacIpeieIeHHON Fnax = —8ql*/284E] 5
vy max
Harpy3Koit q?
pyskon g fnax = —2q1*/172E] |4
15 CKOJIBKO pa3 cTaTU4ECKH HEONPEAEINMA CUCTEMA, 1 1




€CJIM KAHOHUYECKOE ypaBHEHUE METOAa CUJI JIIs 2 2
HEe UMEET BU/JT 3 3
51196 + AP= O 4 4
Kax BBIpa3uTh TAaHI'€HC YIJIa HAKIIOHA HEUTPaAIbHOU tana = |y, — 7| 1
JIMHUU 0, IPU KOCOM U3TUOE (Zo, Yo — TOUKH tana = |z,Y,| 2
16 IpUHAUIEKAINE HEUTPAIILHOU JIUHUN) ?
p p ) tana = |z,/y,| 3
tana = |y, + z,| 4
UeMy paBeH yroil HaKJIOHa HEUTpaJIbHOW JTMHUU 28° 1
pU KOCOM M3THu0e, €CII OTHOILLIEHUE MPOTUOOB B 38° 2
17 [JIaBHBIX MJIOCKOCTAX MHEpLUH paBHO 0,87 48° 5
18° 4
Kak BpIpakaeTcst pacueTHbIA MOMEHT I10 TEOPUHU M,
HanOOJIBIINX HOPMATBHBIX HANIPSDKEHUH TIpU 1 5
COBMECTHOM JICHCTBUM M3TH0a M KpydeHUs? =5 My + /M& + M| |~
18
M, = [MZ+ M} 2
M, = /Mg +0,75M7 |4
Ornpenenuts BEIMUYUHY HOPMAJIbHOTO HAIPSKEHUS 54,23Ml1a 1
BO3HHKAIOIIIETO B CTAJIBHOM TPOCE TUAMETPOM 81,16MIla 2
19 20MM, Ha KOTOPOM NOAHUMAOT rpy3 BecoMm 20kH, ¢ 73 44MT1a 3
YCKOpPEHUEM 1,5m/c?? 11 2’ 23MIla Z
KakuMm BeIpaskeHHEM OTpeesieTCs] ITMHAMUYEeCKUN K,
K03 uuueHT npu yaape? =1++/1+V?/g3, 1
20 K,=1—-y1-2H/6, |2
K, 3
=1++1-V2/géb,
K,=1+4+1-2H/6. |4

KpnTepuu OlleHKH 3HAHM I CTYACHTOB IIPU MPOBCACHUHN TCCTUPOBAHUSA

Ouemca «OTJHYHO» BBICTABJIACTCA IIPU YCJIOBHU NPAaBHUIIBHOIO OTBETA CTYJACHTa HE MCHEC

yeM 85% TECTOBBIX 3aJaHMIL;

Ouemca «XOpomI0» BBICTABIIACTCA IMPHU YCIOBHH IPABHUIBHOTO OTBETA CTYACHTA HEC MCHEC

geM 70% TeCTOBBIX 3aJaHHM;

O].[eHKa «YAOBJECTBOPUTEJABbHO)» BBICTABIACTCA IPH YCIOBHUH IIPAaBHUJIBHOI'O OTBETA

CTylneHTa He MeHee - 51%; .

Ouemca CHEYAOBJIECTBOPUTECJBbHO BLBICTABIACTCA IIPHU YCIOBHHU IPABUIBHOI'O OTBETaA

cryneHTa meHee 4yeM Ha 50% TeCTOBBIX 3a/IaHMI.




IIpumepsl 3agay
1. I'py3 mozaBemieH K CTaJIbHOM TPOBOJIOKE, pa3Mepbl KOTOpoil a0 aedopmamuu Obun
cienyromumu: L=3 M u d=1,6 MM. Y mHeHHE MPOBOJIOKK OKa3aJIoCh paBHBIM 1,5 mMMm. 3atem
TOT K€ IPy3 ObUI MOJBEIICH K METHOM ITpoBoJIoke JuyirHOM L1=1,8 M u nuamerpom d;=3,2 mm. Ee
YIJIMHEHUE NOay4driioch paBHbIM 0,39 Mm. OnpeaenuTs MOAYJb YIPYTOCTH MEAHON ITPOBOJIOKH,
€CJIM MOJIYJIb YIPYTOCTH CTajibHOM — E =2- 10° kr/em?
OrtBerT: 1,15-106 Kr/cMm>.
2.IlonHoe HampspKEHUE MO OJHOM M3 IUIOMIAJIOK, MPOBEACHHBIX Yepe3 BBIOPAHHYIO TOYKY
SJIeMEeHTa KOHCTPYKLMH, paBHO 300kr/cv’. OHO HAKIOHEHO K 9TOil IUIOMAKe mox yriaoM 60°.
[To nnomaake, NEPHEHAMKYISPHON K IEPBOM, IECUCTBYIOT JIMILIb KacaTEJIbHbIE HANPSKEHHUS.
Haiitn HauGonblee pacTsaruparoiiee HanpsHKeHUe B 3TOM TOUKe.
OTBet: 328 kr/cM>.
3. Ilonp3ysich METOIOM HaYaIbHBIX TAPAMETPOB, HAUTU MPOTUOBI MOCPEAUHE MPOJIETA U HA
cBOOOIHOM KOHIIE Oanku, n3o0pakeHHoU Ha pucyHke. Ceuenne [ No20.

a=2wm q=1t/Mm; P =gqa=2T;
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Kpurepun oueHKkyn 3HAHUM CTYACHTOB IPH pelICeHUH 3244

OneHKa «OTJIMYHO» BBICTABISAETCA MPU YCIOBUU IMPABUIBHOTO peuieHus U O(OopMICHHH
3ala4yl C YyKa3aHWEM aHAJIMTUYECKOTO BBIBOJIA PAacCUeTHBIX (OPMYI, €IUHUI] H3MEpEHHs
¢u3nyecKuX BETUYMH, a TAK)KE MPUBEIEHHOM MTPH HEOOXOIUMOCTH PACUETHON CXEMBI;
OneHka «XOpomio» BBICTABIAETCS NPU YCIOBUU pelleHus U OQOPMICHMM 3aJaud C
yKa3aHUEM aHAJIUTUYECKOr0 BBIBOJA PACUYETHBIX (OPMYI, €AUHUIl U3MEpeHUs (U3HMUYECKUX
BEJIMYMH, a TaKXe MPUBEICHHOM MpH HEOOXOAMMOCTH PACUETHOM CXEeMbl, HO C OMMOKamMH B
BBIYUCJICHUSX;

OneHka «yI0BJETBOPHUTEJbHO» BBICTABISACTCS NPU YCIOBUU peIIeHUS U O(QOpMIICHUH
3a/layd ¢ YKa3aHHEeM AaHAJIUTUYECKOrO0 BBIBOJA PACUETHBIX (GOpMyN, HO C OIIHOKaMH B
yYKa3aHUU €IMHULl U3MEpEHUs1 PU3NYECKUX BEIUYHH, a TAKXKE C HE3HAUUTEJIbHBIMU OLIMOKaMU
B IIPUBEIEHHOM MPH HEOOXOIMMOCTH PACUETHON CXEMBI;

OHeHKa «HEYAOBJETBOPHUTECJIbHO BBICTABJIACTCAA npu yYCJIOBUH HaJIn4duida



CYIIECTBEHHBIX OMIMOOK B  aQHAJIUTHYECKOM BBIBOJE PACUETHBIX (QOpPMYIN, HE 3HAHUS
OCHOBHBIX CJIUWHHUIL] HU3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIMYUH, W HCIIPABUJIBHOM COCTaBJICHHUU
pacuEeTHOM CXEMBI;

OuneHka  «HeyJOBJETBOPHUTEJBHO  BBICTABISETCA  NPU  YCIOBUM  HAJIUYUA
CYIIECTBEHHBIX OMIMOOK B aHAaJUTUYECKOM BBIBOJEC pACUETHBIX (OPMYN, HE 3HAHUS
OCHOBHBIX CJIUWHHUIL] HU3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIMYUH, W HCIPABUJIBHOM COCTaBJICHHUU

pacueTHOM.



