INocynapcTBeHHOE 010 1KETHOE MPOdhEeCCHOHAIIBHOE 00pa30BaTEILHOE YUPEIKICHUE
«TpOUUKUN TEXHOJIOTUYECKUN TEXHUKYM

COI'JIACOBAHO:
PyxoBoaurens [IMK
Ao0G3amunosa I A.

«22» mas 2025 1.

Kommiaekr
OLIEHOYHBbIX CPEJICTB MO Y4eOHOM IMCIUTIIHHE

OI1.05 Texunueckass MEXaHUKA

OcHoBHoI podeccronanbHoi 00pa3oBarenbHOM mporpaMmmbl (OITOIT)
o cnenuaisHOCcTH CITO
13.02.12 DnexkTpudecKue CTaHIMU, CETH, UX peJieiiHad 3alMTa U aBTOMAaTU3ALUS

PazpaboTuuk:
Kopuemkuna O. A. - npenoiaBaTenb

JTUCLMIUIMH 00IIenpodeCCHOHATIBEHOTO
mukia 'BIIOY «TTT»

r. Tpounk, 2025 1.



Conepxkanue

1. IMacmopT KOMILIEKTa OLICHOYHBIX CPEJICTB

1.1. O6GnacTh mpUMEHEHUSI KOMIUIEKTa KOHTPOJIbHO-OIIEHOYHBIX CPEJICTB

1.2. CucreMa KOHTPOJIS U OLIEHKH OCBOCHUS POrpaMMbl Y4eOHOM
JUCUUTITUHBI

1.2.1. ®opMbI IPOMEXKYTOUHOM aTTECTALMH 110 YICOHON AUCHIUTIIIMHE

1.2.2. Opranuzanus TEKyIEro KOHTPOJIs yCIEBAEMOCTH, POMEKYTOUHOM

aTTeCTAIMH [0 UTOT'aM OCBOCHUS YU4E€OHOU JUCIUILTMHBI

2. 3ananust JUisi KOHTPOJIS U OLIEHKU OCBOEHUS ITPOrpaMMbl yueOHOM

JUCIUTUIAHBI

2.1.  3anmaHus 1S TEKYIIETO KOHTPOJIS

2.2.  3ana”us Ay IPOMEXYTOYHOM aTTECTAlUN

3. Pexomenayemas iurepaTypa U HHbIE ICTOUHUKH



1. ITacnopT KOMILIEKTA KOHTPOJIbHO-0LEHOYHBIX CPE/ICTB
1.1. Ob6aacTh NpUMeHEeHUsI KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KoMIIIeKT OIeHOYHBIX CPENICTB MpEeTHA3HAUEH ISl TIPOBEPKH PE3yJbTAaTOB
OCBOEHHS y4eOHOM JACIUATITUHBI OII1.05 TexHunueckas MEXaHHUKA
obmenpodeccronansHoro 1MKiIa (manee - Y/[) oOpasoBaTenbHOW — MPOrpaMMBbl
(manee - OII) mo cmeumanbHocTH 13.02.12 DnekTpudecKkue CTaHIUU, CETH, HX

peneiiHas 3amuTa 1 apromatusanus B coorsetcteuu ¢ @I'OC.

KoMIJIeKT 01IeHOYHbIX CpPEACTB MMO3BOJIAECT OLICHUBATDL:

1. ®opmupoBanue sneMeHTOB TnpodeccnoHanbubix Komnerenumii (1K) u

sneMeHTOB 001X komnereHiui (OK):

IpodeccuonanbHbie U
o0e KoMIeTeHuu

IToxa3zaTesu oneHKH
pe3yJjbTara

CpencrBa npoBepku

1

2

3

IK 1.1

OK 01.

OK 02.

YTEHUE CXeM
TEXHOJIOTMYECKOro mpouecca
MPOU3BOJICTBA
AJIEKTPUYECKOW W TEIJIOBOM
SHEPIUU

pacro3HaHWe 3agad  W/WIH
npo0ieM B
npoeCCHOHATLHOM ~ W/WIIN
COITMATTLHOM KOHTEKCTE;
aHaJIM3 3a/1a4 W/UIK IpoOiieM
Y BBIICIICHHE WX COCTAaBHBIX
qacTell; onpezeneHre TaroB
peleHwst 3a1a4; BBISIBIICHHE U
3 PEeKTUBHBII TIOUCK
nH(popmMaluy, HEoOXoauMOi
JUI pellieHus 3ajad W/WiH
po0JieM; COCTaBJICHHE MJIaHa
JEeUCTBHS; oIpesiesieHre
HEOOXOIUMBIX PECYPCOB;
BIIAICHUE aKTyaJIbHBIMU
MeToJlaMu paboThI B
npodeccruoHaNbHOM 1
CMEXHBIX chepax;
peanu3anys COCTaBJICHHOTO
TUTaHA; OLICHHUBAHUE
pe3yibTara u nocjaeACTBU
CBOUX JICUCTBUI
(caMOCTOSITENTLHO HITH C
TTOMOIIIbIO0 HACTABHUKA)

orpezeseHue 3a1ay s
MoKcKa HHPpOpMaIUH;
onpeeneHne HeoOX0MMOM
HOMEHKJIATypPbI
HH(OPMAITMOHHBIX

Y CTHBII ONIPOC, TECTOBBIN
OIpPOC, BBINIOJHEHNE
1a00paTOpHBIX padoT,
MPAKTUYECKUX 3aJaHUM,
MIPOBEPOYHBIX padOT U
IIPOMEKYTOYHASI aTTECTALU.




HMCTOYHUKOB, TPUMCHSICMBIX -
HMCTOYHUKU MH(OPMALINU;
TUTAHUPOBAHUE MpoIiecca
MOKMCKA; CTPYKTYypUPOBaHUE
MoJry4aeMoit HH(OpMaIHio;
BBLIEIIEHAE HAnOOoIEee
3HAYUMOTO B IEPEUHE
nH(pOpMaln; OLICHUBAHNE
MIPAaKTUYECKOU 3HAYMMOCTH
PE3yJIbTAaTOB MOUCKA;
oopmieHne pe3ynbpTaToB
MOKCKa, TPUMEHEHHE
CpeacTB MHPOPMAITMOHHBIX
TEXHOJIOTHH JIsl pelIeHUs
npodeccroHaNBHBIX 3314,
HCIOJIb30BaHNE
COBPEMEHHOTO
MIPOTPAMMHOT0 O0ECTICUCHUS;
WCIIOJIb30BaHUE PA3INIHBIX
U(pPOBBIX CPEACTB AJIS
pereHus
npodecCHOHAIBHBIX 3a1a4

OK 04.

OK 05.

OK 09.

OpraHusarus padoThbl
KOJUIEKTUBA U KOMaH/bI;
B3aUMOJICUCTBUE C
KOJIJIEraMH, pyKOBOJICTBOM,
KJIINEHTaMH B XOJI€
npodeccuoHaIbHON
JESITEIbHOCTH

IPaMOTHOE U3JI0)KEHUE CBOUX
MBICJICH U 0(hopMIICHUE
AOKYMCHTOB I10
poheCCHOHAILHOM
TEMATHUKE Ha
rOCYapCTBEHHOM SI3bIKE,
MMPOABJICHUC TOJICPAHTHOCTU
B paboueM KOJIJICKTHBE

TMOHUMaHUE 00IIEeTo CMbICTa
YETKO MPOU3HECEHHBIX
BBICKa3bIBaHUI HA U3BECTHHIC
TeMbI (IpoecCUOHATIbHBIC U
OBITOBBIE), IOHUMAHHE
TeKCTa Ha 0a30BbIC
po¢eCCHOHANTBHBIC TEMBI;
ydacTue B AMajorax Ha
3HaKOMBIE OOIIHE U
npodeccruoHanbHbIE TEMBI,
MTOCTPOCHHE MTPOCTHIX
BBICKa3bIBaHUH 0 cebe U 0
cBoel mpodeccnoHaTbHON
JIeSITENIbHOCTH;, KPaTKOe




000CHOBaHUE U 00BICHEHUE
CBOUX JICUCTBUH (TEKYIIUX U
TUTAHUPYEMBIX ); HAITUCAHHE
MPOCTBIX CBA3HBIX
COOOIIIeHNI HA 3HAKOMbIE

WJIN UHTEPECYIOLLINE
po¢eCCHOHATBHBIC TEMBI

2. OueHka yMEHUM U YCBOCHUE 3HAHUI:

Tabnuya 2
OcBoeHHbIE yMeHM S, Ne zapanmii s
IMoka3aresu pe3yJjbTara
YCBOEHHbIE 3HAHMSI MPOBEPKHU
1 2 3




YmMmeert:

- YUTATh KHHEMAaTHYCCKHE
CXEMBEI;

- MPOBOJIUTH pacyeT U
MIPOSKTUPOBATH JICTAIIA U
cOOpOYHBIE STMHUIIBI OOIIETO
Ha3HAYCHHUS,

- IPOBOJIUTH COOPOYHO-
pazbopoyHbie paboTHI B
COOTBETCTBHUH C XapaKTEPOM
COCIMHEHUHN IeTaneil u
COOPOYHBIX €TUHUII;

- OIPEICIISATh HAMIPSKCHUS B
KOHCTPYKIIMOHHBIX
3JIEMEHTAX;

- MPOU3BOJIUTH PACUETHI
3JICMEHTOB KOHCTPYKITUH Ha
MIPOYHOCTB, )KECTKOCTh U
YCTONYHMBOCTb;

- OIPEIENATh IePEAATOUHOE
OTHOIIIEHHE.

3naer:

- BUJbI MAIlIUH U
MEXaHHU3MOB, IPUHIIHIT
JCHCTBHS, KHHEMAaTHYECKHX
1 JTUHAMUYCCKUX
XapaKTEPUCTHK;

- TUIIbI KHHEMaTUYEeCKHUX TIap;
- THUIIBI COSIMHEHUH JieTalIeH
Y MallluH;

- OCHOBHBIX COOPOYHBIX
eITUHUII U JeTajcii;

- PUHIIATIA
B3aMMO3aMCHICMOCTH;

- BUIBI ABUXKCHUN U
PeoOPa3yOMUX IBIKCHUS
MEXaHU3MBI;

- BUJIBI TIepeIay; ux
YCTPOWCTBO, HA3HAYCHUE,
MIPEUMYIIIECTBA U
HEJOCTaTKH, YCIOBHBIX
0003HaYEHHH HA CXEMaX;

- IepeAaTOYHbIE OTHOIICHHE
U 9HCIIO;

- METOJIMKH pacueTa

- YPOBEHb UTCHHSI KHHEMATHUECKUX CXEM
Y MX TIPUMCHEHHUE,

- MPOBEJICHHE PACYCTOB MEXaHUUECKUX
nepenadu MpoCTEUIINX COOPOUHBIX
€IMHUII 00IIeTO HA3HAYCHUS;

- YPOBEHB OBJIaJICHUSI COOPOYHO-
pa3z0opouHbIME paboTamu;

- HCIIOJIb30BAHNE KHHEMATHUECKUX CXEM;
- IPOBEJICHHUE PACUCTOB HATIPSKCHHUS B
KOHCTPYKIIMOHHBIX 3JIEMEHTaX

- IEMOHCTpaLUs yBEPEHHOTO BIIaICHUE
OCHOBaMH TEXHUYECKOW MEXAHHKH;

- TOYHOE TIEPEYHCICHUE BUI0B
MCXAaHHM3MOB, UX KHHCEMAaTUYCCKUC U
JUHAMHYECKHE XapaKTEPUCTHUKHY;

- IpaBUJIBHOE NIEPECUHUCICHUE Iepeaay; uxX
YCTPOMCTBO, Ha3HAYCHHE, IPEUMYIIECTBA
U HEJIOCTATKU;

- BJIJICHUE PACYCTAMH MEXaHUYECKHUX
nepenay u MpocTeHImx cCOOPOIHBIX
€MHUIL O0IIET0 Ha3HAUYCHHUS;

- IEMOHCTpalus 3HAaHUN METOIUK
pacyeTa 3JIEMEHTOB KOHCTPYKIUI Ha
IIPOYHOCTB, KECTKOCTb U YCTONYMBOCTh
MIpY pa3INYHbIX BUJAX aedopManuit

[IpakTrueckue
3aHsaTus Nel-8,
MIPOBEPOUHBIE
paboter Nel-5,
TECTOBBIN U
YCTHBIH OIIpoC,
HK3aMEHaIlMOHHbIE
BOIIPOCHI U
3aJauu.

3JIEMEHTOB KOHCTPYKLIHW Ha
IIPOYHOCTB, )KECTKOCTb U
YCTOMYHUBOCTH IIpU
pa3IMyYHbIX BUJAX
nedopmanuu.

1.2. CucreMa KOHTPOJISI U OLIECHKH OCBOCHHS MPOrPaMMbl Y4eOHOMH

JTUCIHHUILTHHBI




1. @opMBbI IPOMEKYTOYHOMN aTTecTaluy 1o Y /|

YuyeOHas AUCHUNINHA DopMbI MTPOMEKYTOUHOM ATTECTALMHI
1 2
OI1.05 Texanueckass MEXaHUKA OK3aMeH
2. OpraHu3anus TEKyIEero KOHTPOJIsl yCIEBa€MOCTH, TPOMEKYTOUHON

aTTECTallMM 110 UTOraM OCBOEHHUsI porpammsl Y 1.

Texkymuid KOHTPOJIb 3HAHWM M YMEHHWW OCYLIECTBIIETCS IO PE3yJbTaTaMm
YCTHBIX OTBETOB OOYYarOmIerocs, TECTUPOBAHUSA, BBIMOJIHEHUS MPAKTUUYECKUX
3aJlaHuM.

NTOroBBIi1 KOHTPOJIL OCBOCHUSI y4€OHOW MMCIUILUIMHBI OCYIIECTBISETCS Ha
JK3aMEHE. YCIOBUEM JOIYCKa K DK3aMEHY SIBJISICTCA IOJIOKUTEIbHAs aTTECTallUs I10
JUCLUIIINHE.

Kpurepuu oueHuBaHus.
Kpurepun u mikaibl OLieHUBAHUS B PE3yJIbTATE U3YUEHUS JUCUUILINHBI TPU
MIPOBEICHUHU TEKYILETO KOHTPOJIA U IPOMEKYTOUYHOM aTTECTALIUN:

Ixannl oneHUBAHUA Kputepun oneHnBanus

OTIIUYHO OOyuarouuiicss MpaBUJIBHO OTBETUII HA TEOPETHUUECKUE U
IIPaKTHYeCKMEe  Bompocel. Ilokasanm oTiauyHbIC 3HAHMA B
pamkax yyeOHoro matepuaina. [lokazan OTIMUHbBIE YMEHUS U
BJIJICHUS HABBIKAMU IIPUMEHEHUS II0JyYECHHBIX 3HAHUN U YMEHUI
IIPY BBINIOJHEHUM YNPAXKHEHWM, UHBIX 3anaHuil. OTBETUII Ha Bce
JOTOJHUTEIbHBIE BOIIPOCHI

XOpOILIO OOyuaromuiicst ¢ HEOOIBIIUMU HETOYHOCTSIMU OTBETHII HA
TEOPETHYECKUE BOMPOCHI, IOKA3aJ] XOPOILIUE 3HAHUS B PAMKAX
y4eOHOrO  Marepuana.  BhImoIHWI ¢ HeOOMBIIMMU
HETOYHOCTSAMM ITpaKkTUUecKue 3aaanus. [lokazan xopomme ymeHus u
BJIQJICHUSI HABBIKAMU IPUMEHEHUS TTOJIYYSHHBIX 3HAHUM ¥ YMEHUN
MIpH OBJIa/IeHNU yuyeOHoro Matepuaia. OTBeTrI Ha OOJIBIIMHCTBO
JIOTIOJTHUTEBHBIX BOIIPOCOB

YZIOBJIETBOPUTEIBHO OOyuaronuiics ¢ CyIeCTBEHHBIMM HETOYHOCTSMU OTBETHII Ha
TeopeTndyeckue Bompochl. [lokasan yaoBIETBOPUTENbHBIE 3HAHUS
B pamkax yueOHoro marepuana. C CymniecTBEHHBIMUA HETOYHOCTSIMU
BBINOJIHWI [TpakTHYecKue 3aganus. [lokas3an y0BIeTBOpUTENIbHbIE
YMCHUA U BJIAACHUSA HABBIKAMHU IIPUMCHCHHUS MOJTYYCHHBIX
3HAaHUN U YMEHMH IIPU OBJIaICHUN Y4eOHOro Marepuaia. JJomyctun
MHOT'O HETOUYHOCTEH IMpU OTBCTC HA NJOMOJHUTCIBHBIC BOITPOCHI

HEYJIOBJIETBOPUTEIHHO OOyuaromuiics Mpy OTBETE HAa TEOPETUYECKUE BOMIPOCHI U MPU
BBIIIOJIHEHUM TPAKTUYECKUX 3aJaHUM MPOJEMOHCTPUPOBAI

HEJIOCTAaTOYHBIM YPOBEHb 3HAHUI M YMEHHM IIpU PEIICHUH 331a9 B
pamkax ydeOHoro marepuana. [Ipu oTBeTax Ha JOMOJHHUTEIbHbIC
BOMNPOCHl OBLJIO JOMYHIEHO MHOXKECTBO HENPABUIIBHBIX OTBETOB




2.3aganue 115l KOHTPOJISl U OLIEHKHU Pe3yJIbTATOB OCBOEHUSI YMEHUIl ¥ 3HAHUI
2.1. 3apaHus ISl TEKYIIEro KOHTPOJIS

ITucbmenHas nmpoBepouHasi padora Nel
Bapuant 1
3agaua Nel:
[Tpu momomM >MIOpHI HANPSDKEHUN ONpeNeIuTh Hanbosiee HaNpsKEHHbIH y4acTOK
JBYXCTYIIEHYATOr0 KPYyrioro Opyca, Harpy>K€HHOTO NpoA0iabHbIMU cuiiaMu Fi u Fa.

54 A
¥4
F, F,
— Y e O -
Cuna Cuna Ilnowaow ceuenus
F; F; A
20 kH 80 xkH 0,1 m*

3agaua Ne2:

HWcmonp3ys 3akoH ['yka, Haiith ymiuHeHne AL ofHOPOIHOTO KPyrjioro Opyca, eciu
M3BECTHO, YTO OH W3TOTOBJEH W3 aJIOMHHHMEBOIO CIUIaBa, HMEIONIEr0 MOJIYJIb
yrapyroctd E = 0,4 x10° MIla.

Bec Opyca He yuuTHIBaT.

2M

-

F |
-0 P+

|

4L
4m
Cuna IInowaow ceuenus
F A

200 kH 0,01 m?




Bapuanr 2
3agaya Nel:

Crynenuatsiii Opyc HarpyxeH mnpojosibHbiMU cwiiamu F; u F2. Iloctpouts smiopy

HOPMaJIbHBIX HANpPSDKEHUHW B CEUEeHMsIX Opyca M yKa3aTh HauOoliee HampsyKEHHBIH
y4YacCTOK.

Bec O6pyca He yuuThIBaTh.

A

Cuna Fi Cuna F; Inowaow ceuenust
A
10 xH 25 xH 0,2 m*

3apaua Ne2:

OpHopoanblii Opyc JuHOW L W MONEpeYHbIM CEYeHHEM IUIOaAbio A HarpyXeH
pactsaruBatomei cuinoi F. Mcnionws3ys 3akoH ['yka, HaliTu yainuHenue opyca AL, ecnu
M3BECTHO, YTO OH MU3TOTOBJIEH U3 CTAJIBHOIO CILIABA, UMEIOIIET0 MOAYJIb yIpyroctu £
=2,0 x 10° MIla.

Bec O6pyca He yuUTHIBaTh.

/|
/]
4 A i ¥
—A- L
d i
4L
)}f —bj—‘i
£ L g
Cuna F Inowaow ceuenus Jnuna opyca
A L
500 kH 0,05 m? 10 m

IMucbMeHHas npoBepo4Has padora Ne2
Bapuant 1
3amaua Nel:



OAHOpPOIHBIA KPYIJIbIA OpyCc JKECTKO 3alleMJIeH OJHUM KOHIIOM M HarpyxeH
BHEIIHUMHU Bpamarommumu Mmomentamu 17, T2 u Ts.

[TocTpouTs 3MIOPY KPYTAUIUX MOMEHTOB U BBITIOJHUTH IIPOBEPOUHBIN pacueT Opyca Ha
IIPOYHOCTD, IIPH YCIOBHUM, YTO MPEIAEIBHO JOIIYCTUMOE KAcaTeIbHOE HAIIPSDKEHUE: [T]
=30Mlla.

[Ipu pacdere MpUHATH MOMEHT COMPOTUBIICHUS KPyUESHUIO Kpyrioro opyca W= 0,2
&

T T, T,

A A

/ N

Bpawarowuii momenm | Bpawarowuit momenm | Bpawarowuit momenm Jluamemp bpyca
T: T T d
30 Hm 40 Hm 30 Hm 0,02 m
Bapuanr 2

3agaua Nel:

OnHOPOIHBIN KPYTJIBIM BaJl HArPY’KEH BpalllaloluMu MoMeHTamu My, Mz, Mz u M.
[TocTpouTsh 3MI0pY KPYTALIMX MOMEHTOB B CEUCHUSIX BaJla U ONPEACIIUTh Hauboiee
HaIPSKEHHBIM YYaCTOK.

C nomompo Gopmyinsl My, = 0,2 d° [t] onpenenuts MUHMMAJIBHBIA JOMTYCTUMBIN
auaMeTp Basia d U3 yCI0BUs IPOYHOCTH.

. ™ N
Il &2

1

e —]
o
pa
s
iy

/ L
[ M
M, 5T N .
M, M,
(D] M; M; M; My
30 MIla 160 Hm 50 Hm 80 Hm 30 Hm

IIucsmenHas npoBepouHasi padora Ne3
Bapuanr 1
3amaya Nel
Onpenenute cuny F, HeoOXOIUMYIO sl MNPOJABIMBAHUS KPYTJIbIM IyaHCOHOM
IUaMETpOM @ OTBEpPCTUsA B JHUCTE MeTauia TommuHou o. Ilpemen mnpoyHocTH
JIMCTOBOTO MeTasia Ha cpes: [t] = 360 MI]a.




— l =
- e l
= TonmuHa nrcTa MeTauia Jluamemp npobouinuxa
T : “
0,5 MM 10 Mm

[ S

ITucbMeHHas mpoBepouHasi padora Ned
Bapuanr 1

3agaua Nel
Bpyc MocTosSHHOTO CeUeHUs OIUPAETCS Ha JBE OMOPHI, OJIHA U3 KOTOPHIX IIapHUPHAS,
BTOpas — yrioBas (pedpo). B cepenune Opyca nmpuioxeHa nomnepednasi n3rudarorias
cuna F =200 H.
[TocTpouTs dMIOPY U3rUOAIOIITUX MOMEHTOB M MTOKa3aTh HAMOO0JIEe HArPyKEHHOE
cedyeHue opyca.
Bec 6pyca He yunTHIBaTS.

10mM

Pemenue 3amaun:

1. Mcxoas u3 TOro, 4To peakiusl yriioBOM OMOpPbI HAMPABJIEHA MO HOPMAJIH K OCU
Opyca, cocTaBisieM YpaBHEHHE pPAaBHOBECHS OTHOCHTEIHHO oOmopbl A (u3
YCIIOBUSI PaBHOBECHSI - CyMMa MOMEHTOB OTHOCTENIbHO JI000W TOukH Opyca
paBHa HYJIIO) U OIPENIEIISIEM PEAKLIUIO ONOpbI B:

100Rg-5F=0 => Rg=5F/10=100 H;

2. Ctpoum 3mopy U3rudarIrX MOMEHTOB, HAYMHAs OT OMophI B.
Haunbonee narpyxeHHoe cedeHue Opyca (usrumbOarommii MomeHT - 500 Hwm)
HaxOJUTCS B €T0 CEPEANHE.



Smopa M,

T —

500 Hu

Bapuanr 2
3apaya Nel
bpyc mOCTOSIHHOTO CcedyeHusi ONMMPAETCS Ha JBE OMOPHI, OJHA M3 KOTOPBIX YIJIOBas
(pebpo), BTOpas — mapHupHasi. bpyc HarpyxeH usrubatromum MoMeHToM Mu = 160
Hnm.
[TocTpouTs sm0py H3ruOaAOIUX MOMEHTOB U MOKa3aTh Haubosee HarpyXeHHOe
cedyeHue Opyca.
Bec Opyca He yuyuThIBaTh.

2M

/ 2

Pemenue 3aJadyu:

1. Mcxoas u3 TOro, 4To peakius yriloBOM OMOpPbI HAMPABIEHA IO HOPMAIH K OCH
Opyca, cocTaBisieM YpaBHEHHME pPAaBHOBECHS OTHOCUTEIBHO omopel B (u3
YCJIOBHSI paBHOBECHSI - CyMMa MOMEHTOB OTHOCHUTENIBHO JI000# Touku Opyca

paBHA HYJIIO) U ONIPENIEIISIEM PEAKIIUIO OTIOPHI A
S8RA-Mu=0 => Ra=M.,/8=20H,;

2. CTtpouM 3M0py U3rHOAIINX MOMEHTOB, HAUWHAS OT OTMOPHI A.
Haubonee HarpyxenHoe ceuenue opyca (n3rudaromniuii MomeHT - 120 Hwm)
HAXOJIUTCS PSIZIOM C CEUCHHUEM, B KOTOPOM MPHUIIOKEH U3ru0aronuii MOMeHT Mu
(co ctoponsl ornopsl B)

1
Inropa M,

120 Hu

ITucbmeHHas mpoBepouHasi padora NeS
Bapuanr 1
3agaya Nel:
[TocTpouTs 3M10py M3rnOaroMX MOMEHTOB U BBINOJIHUThH pacyeT KBaJpaTHOro Opyca
Ha MPOYHOCTH, NPU YCIOBUHU, UYTO MPEAEIBHO JOIYCTUMOE HOPMAJIbHOE HANPSKECHUE
npu u3ruoe: [¢] < 100 MITa.



Bec Opyca He yuuThIBaTh.
2M

! 1
F
MH
——
7 T—=
= —
4m
|
F Mn a
100 H 100 H/m 0,1 m

3agaua Ne2

[TocTtpouTs »3miOpy W3rHOAIOMIMX MOMEHTOB U BBIMIOJHUTH pacueT Opyca Ha
MIPOYHOCTH, TIPH YCIOBUH, YTO TIPEACITHHO JOIMMYCTUMOE HOPMAIBHOE HAMPSHKEHUE TPU
m3rube: [6] < 100 MIla. Bec 6pyca He yuuThIBaTh.

F
Mwu
=i
A
7 1T— S
L
L/3
— L
Nzrubaromuit [Tonepeunast cuna Jnuna 6pyca Huametp O6pyca
MOMEHT F L ()
Mu
25 Hm 250 H 12 m 8 cm

Bapuant 2
3amaua Nel
[TocTpouTh 3mr0py M3rHOAOIIMX MOMEHTOB M BBHITIOJTHUTH pacyeT KPyrioro Opyca Ha
MPOYHOCTb, IIPU YCIIOBUH, UTO MPEAELIBLHO JOMYCTUMOE HOPMAJIbHOE HAMPSKEHUE MPU
usruoe: [c] < 100 MIla.



¥

4 d
L
e ; ; . 5
5M .
10 m
ITonepeunast cuna Pacnpenenennas
Harpyska HAunametp Gpyca
F q d
100 H 20 H/™m 10 cm

3apaua Ne2

[Toctpouts »mIopy u3rubarOUIMX MOMEHTOB U BBINOJIHUTH pacyeT Opyca Ha
IPOYHOCTh, IPU YCIOBUH, YTO MPEAEIBHO JA0IMYCTUMOE HOPMAJIbHOE HAIPsLDKEHUE TPU
usrube: [c] < 100 Mlla. Bpyc cuutaTh HEBECOMBIM.

as L/:Pacnp?z[eneHHaﬂ [Tonep®unas cuna Huametp Opyca
arpyska F d
ALY .
100 H/m P00 H 15 c™m
4 . i : 1 d
L=12mM

ITucbMeHnHas mpoBepouHasi padbora Neb
Bapmuanr 1

3agaua 1

OnpenenuTs KPUTUYECKYKD HArpy3Ky Uil CKATOro0 CTaJIbHOIO  CTEpPIKHI,
MMEIOUIET0 MPSIMOYroJibHOE TonepeuHoe ceueHue 4 « 6 cm. KoHIBI cTepxkHS
HIapHUPHO 3akperieHsl. [nuna crepxus / = 0,8 M.

3agaua 2

Olpe/enuTh KPUTHYECKY CHIy s CTalbHOro crepxkHs ( £=2-10° MIla)
MPSIMOYTOJIBHOTO ceueHusl (CM. puc.), ecnu pa3mepsl cedenus: b =0,06 m, 7 =0,1 M,
JUTMHA CTepkHS [ =3,5 M.
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*
Bapuanr 2

3agaua 1
OnpenenuTs BEIUYUHY KPUTHYCCKOW CHIIBI, KPUTHUUECKOTO HAIPSKEHUS IS

CTOMKH JJIMHOM [ = 4 M, OIMH KOHEIl KOTOPOH KECTKO 3aleMJICH, a IPYTOil MapHUPHO
. - 3 .
onept. Matepuan croitku — cranb ¢ £ =2.1-107 MIa TJonepeunoe ceuenne croiikn

ITOKa3daHO Ha PUCYHKC.

3agava 2
OrnpenenuTs JOMYCKaeMyI Harpy3Ky JJisl CTOMKHU (CM. PHC.), BBITIOJTHEHHON U3

nByTaBpa Nel8, B ciydasax /=4 M u [=2,5 M, npuHHMas 3amac yCTOMYUBOCTH 7,=2,5.
Jlaunele i cedenus asyraspa Ne 18: mromans F=30,6 cm?, Imin=1,=2,0
eM, Ly =L~122 cm*.
A

A




TecToBbIi ONIPOC

Bapuanr- 1
bnoxk A
No 3amanue (BOmpoc)
/1

NHcTpyknusi 1o BbINOJHEHUIO 3adaHuii Ne 1-4: cooTHecuTe coaep:kanue crosdoma 1 ¢
cojepkaHueM cToJI0na 2. 3anuIInTe B COOTBETCTBYIOIIME CTPOKH OJIAHKA OTBETOB OYKBY W3
cT0JI0a 2, 0003HAYAIIYI0 NPaBWIBHBIA OTBeT Ha BONMpPoOChl ctosdua 1. B pesyabrare
BbINOJIHeHHs1 Bbl nosiyyure nocjiegosareabHocth 0ykB. Hanpumep,

Ne 3apanus Bapuant orBera
1 1-A, 2- b, 3-B.
1| YcTaHOBUTE COOTBETCTBHE MEXIy pHCYHKamH | | PHUCYHOK. Onpenenenue
oTnpeeTICHUsIMU
1.Puc. 1 A. U3ru6
2.Puc. 2 b. Cxatue
F1 F2 3.Puc. 3 B. Pactsixenue
I'. Kpyuenue 1-B
Purc 1. 2 - B
M Puc. 3 3-A
F1 ™ Fz ¥
N
Purc. 2.
|F1] =|F2]
2.| YCTaHOBUTH COOTBETCTBHE MEKTy PUCYHKAMH H Cwitet [Ipoekuuu cuia
BBIP@KECHHUSAMU IS pacyeTa npoeKiuu cwibl Ha ock OX | 1. F1 A. 0
2.F2 b. -F
W 3.F3 B. -Fsin 35°
F1 I'. -F cos 35° 1-B
2-A
3-T
F2 ~, F3
i 3PNy
¥
3.| YcraHOBUTH COOTBETCTBUE MEXK/Y PUCYHKAMU U Puc.
BUJAAMHU JBUKCHHUS TOYKH. 1.Puc.1
a, 2.Puc.2
— tan g 3.Puc.3
: < ‘ Bunsl 1BrxeHus
| a, i A. PaBHOMEpHOE 1-b
B. PaBHOYyCKOpeHHOE 2-B
o Vv B. PaBHO3aMe/JIeHHOE
Puc. 1 Puc. 2
4.| YcTaHOBHUTE COOTBETCTBHE MEXKIY PUCYHKOM U Puc. Omnpenienenne
OIIpeIeIICHUEM: 1. Puc.l A.Xecrtkas 1-b
3a/ieNiKa 2-A
2.Puc.2 b.HenoasuxHas 3-B
oropa
3. Puc.3 B.IlogBmxHas




ornopa
I'. Bug onopsl HE
oInpezeIeH

Puc. 3

Hucmpykyus no evinonnenuto 3a0anuii Ne 5 -23: gploepume yughpy, coomeemcmeyouiyro
NPAGUIbHOMY 6APUAHMY OMEEemad U 3anuuIume ee 6 OJ1AHK 0MeEem08.

5. | Ykaxure, Kakoe IBH>KEHUE ABJISIETCS IPOCTEUIIUM. 1. MonekynspHoe
2. MexaHndeckoe
3. JIBmxeHue

3JIEKTPOHOB
4. OtcytcTBUE
JIBYDKEHHUS
6. VYKaxure, Kakoe JeiicTBHE MPOU3BOIAT CHUIIBI HA 1. Cunbl, u3MeHsIOIINE
peanbHbIe Tena. dbopmy m  pasmepsl

peasibHOTO Tena
2. CuIpl, HW3MCHSIONINE
IBIKEHHUE peanTbHOTO
Tela

3. Cunpl, U3MEHSIONINE
XapakTep JBIKEHUA U

nepopMHpYIOIINe
peaybHBIC Tea
4. [erictBue HE
HaOII0IA0TCS

7. | Ykaxwure, IpU3HAKH yPaBHOBEUITHBAIOIIECH CHITBI? 1. Cuna, mpowusBozsmas

TaKoe XK€ JEHCTBHE Kak
JTaHHAsI CUCTEMa CHII

2. Cwya, paBHasg 1O
BEIIMYHHE
PaBHOACUCTBYIOLIEH U
HarpaBJieHHas B
MIPOTUBOMOJIOKHYIO
CTOPOHY

3. Tlpu3HakoB neucTBUN
HET

8. | Ykaxure, K 4eMy NPUIIOKEHA PEAKITUS OTIOPBI 1. K camoii onope
2. K onmparoiemy teiny
3. Peakuust orcyTCTBYET

9. | Ykaxure, Kakyto cucteMy 00pa3yloT JIB€ CUJIbI, 1. IInockyto cucremy
JIMHUM, JEHUCTBUS KOTOPBIX NIEPEKPEILIMBAIOTCS. CHJI

2. IIpocTpaHCTBEHHYIO
CUCTEMY CHJI

3. Cxopsiyrocs CUCTEMY
CHJI

4. Cucrema OTCYTCTBYET

10. | Ykaxwure, yeM MOKHO YPAaBHOBECHUTH Mapy CUII? 1. OnHol cunoi




2. ITapoii cun
3. OxHOM CHIIOHN U OJHOU
napoi

11. | Ykaxure, 4TO Ha/10 3HaTh, YTOOBI OMPENETUTD 1. Benuuuny cuibl 1
ekt aercTBUS apsl cui? 7190 Tapbl
2. [TpousBeneHue
BEJIMYMHBI CHJIBI HA
Ie4Y0
3. Bennuuny MomeHTa
napbl ¥ HallpaBJIEHNE
4. Ilnedo napsl
12. | YkaxwuTe oropy, KOTOPOH COOTBETCTBYET 1. IlTapuupHO-
COCTaBJISIONINE pEaKLUii OMOpPHI OaIKu HETOABIKHAS
v 2. llapHupHo-
MOJBYOKHAS
3. XKecrtkag 3amenxa
N e
Mo
13. | HopmanbHas pabota 3y04aToro Mexanmusma Obuia 1. N3-3a HEOCTATOYHOM
HapylIeHa U3-32 BOSHUKHOBEHUS CIIMILIKOM OOJIBIIUX | IIPOYHOCTH
YIPYTHX nepeMelieHnii BanoB. [louemy Hapymmnace | 2. M3-3a HemocTaTouHOM
HOpMaJsbHas paboTa nepegadu YKECTKOCTH BaJIOB
3. U3-3a HEmocTaTOYHOM
YCTOMYMBOCTH BaJIOB
14. | YkaxuTe BUJ U3rubda, e B MOMEPEIHOM CEUECHUHN 1. YnucTelil n3rud
0aJIKu BO3HUKIIM H3TUOAIOIINI MOMEHT U 2. [lonepeunsrii u3rud
norepeyHast cusia
15. | Touka nBmxercs u3 A B B o Tpaektopuu, 1. CxopocTh HamnpaBiieHa
YKa3aHHOM Ha pUCYHKE. Y KaKUTE HaIIPaBJICHUE no CK
CKOPOCTH TOYKHU? 2. CkopocCTh HanpaBjieHa
no CM
" i 3. CxopocTb HarpaBjeHa
o CN
2 4. CxopocTh HalpaBJieHa
% no CO
b
0
&
16. | YkaxuTe, B KaKOM CiIyyae MaTepHuall CYHUTAEeTCs 1. CBoiicTBa MaTepuaioB

OJTHOPO/IHBIM?

HE 3aBUCST OT pa3MEpOB
2. Marepuan 3anonaHser
BeCb 00BEM

3. dusuxo-
MeXaHHYeCKIEe CBOMCTBA
Marepuaia OJIMHAKOBbI




BO BCEX HaNpaBJICHUSX.
4. Temnepatypa
MaTepuaia OJuHaKoBa
BO BCEM 00bEME

17. | YkaxuTe, Kak Ha3bIBAIOT CIOCOOHOCTh KOHCTPYKIMK | 1. [IpoyHOCTb

COTPOTHUBIISATHCS YIPYTUM Aehopmarusim? 2. KecTkocTb
3. YcroiuuBOoCTh
4. BBIHOCTTUBOCTD

18. | Ykaxure, kakyto qedopmaruio noay4dui opyc, ecnmu | 1. HesHauurensnyro
rocJyie CHATHSI Harpy3Kku gopma Opyca 2. [Tnactuyeckyro
BOCCTaHOBUJIACH JI0 UCXOJTHOTO COCTOSIHUA? 3. OcrarouHyo

4. Yopyryto
F
________ 1 z
L
-~

19. | YkaxxuTe TOYHYIO 3alUCh YCIOBUS IPOYHOCTHU MPH 1.0 =N/A=[c]

PaCTSKEHUU U COKATUU? 2. 0=N/A< o]
3.6 =N/A> o]
4. 6 = N/A>[o]

20. | Ykaxure, KaKue MEXaHMYECKUE HATIPSHKCHUS B 1. Bo3Hukaroiue npu
MOTIEPEYHOM CE€YEHUU Opyca IpH Harpy>KeHUH HOpMAaJIbHOU paboTe
HA3BIBAIOT «HOPMAJbHBIMI» 2. HanpaBneHubie

NEPIICHIUKYISIPHO
TUTIOIIAJIKE

3. HanpasieHHble
napasuieIbHO IUTOMIAIKE
4. Jlexxarue B IIOIIagu
CeUeHUs

21. | Ykaxure, 4TO MOXKHO CKa3aTh O IJIOCKOU CHCTEME 1. Cucrema He
CHJI, €CJIU TIPY MPUBEJICHUH €€ K HEKOTOPOMY LIEHTPY | YpaBHOBEIIIEHA
TJIaBHBIN BEKTOP U TJIaBHBIA BEKTOP U TJIABHBIH 2. Cucrema 3aMeHEHa
MOMEHT OKa3aJIUCh PAaBHBIMH HYITIO? pPaBHOACHUCTBYIOIIEH

3. CucremMa 3aMeHeHa
TJIaBHBIM BEKTOPOM
4. Cucrema
ypaBHOBeIlIEHA

22. | YkaxuTe, Kak Ha3bIBaeTcs U 0003HAYaeTCS 1. Ilpenen npoyHocTH,
HaIpspKEeHUe, pU KOTOPOM iehopManiuu pacTyT npu | off

MOCTOSIHHOM Harpyske?

2. Ilpenen Tekyudectu, 6T
3. Jlommyckaemoe
HarpsiKeHue, [o]

4. Ilpenen




MPOTIOPIIMOHAIHHOCTH,
oIl
23. | Yka3arp 1o KakoMy U3 ypaBHEHHUH, MOJIb3YSICh 1. Qx = ZFkx
METO/IOM CEUEHHH, MOXKHO OpeaeauTh poaoisayo | 2. Qy = ZFky 3
CUJTY B ceueHuun? 3. N =ZXFkz ’
4. Mk = XMz(Fk)
bnox b
No 3amanue (BOmpoc)
n/n
Hucmpykyusa no evitnonnenuro 3aoanuii Ne 24-30: B coomeemcmeywouiyo cmpoky oOnanka
0meEemog 3anuuiume Omeem Ha 60nPOC, OKOHYAHUE NPEONONHCEHUA UIU NPONYU|EHHbLE C1064.
24. | Jlonuimurte npeajioKeHue:
[Tneyo maper — Kparyaifiee ..., B34TO€ IO MNEPHEHIUKYIIPY K 1. PaccTosHs
JUHUSAM JIeUCTBUS CUIL.
25. | JlonmumuTe npeiioKeHHUE:
VYcnoBue paBHOBECHS CUCTEMBI ITap MOMEHTOB COCTOHUT B TOM, YTO 1. Hymo
anreOpandeckasi CcyMMa MOMEHTOB TIap paBHSETCS ... .
26. | Jlonmummre NpeyioKEHHUE:
Hanpsbkenne xapakTtepusyeT ... W HalpaBICHUE BHYTPEHHHX CHII, 1. Bennuuny
MPUXOJSIINXCS HA SMHMILY TUTOIIAAH B JAHHOW TOYKE CEYCHHUS Tella.
27. | Jlonmumure npeioKeHHUE:
PacTspkeHne WM cxaThe — 3TO TakoW BUA JIedopMalMy CTEpXKHS, 1. TpoosbHas
Opd  KOTOPOM B €ro TOMNEepeYHbl CEYCHUSX BO3HUKACT OJWH
BHYTPEHHUHN CHJIOBOM (pakTOp- ...cuja.
28. | Jlonuiure npeiioxKeHue:
[Tpu BpamaTenbHOM JBMKEHUH TBEPIOTO Teja BOKPYT HETOIBHKHON 1. OKpyHOCTS
OCH TPAaeKTOpHWs BCEX TOYEK, HE JIeKAIMUX Ha OCH BpallCHUS,
MPEJCTABIISIOT OO0 ... .
29. | JonuiuuTe NpengokeHue:
PaGora mapel cui paBHa MPOU3BENEHHUIO ... HAa Yrojl MOBOPOTAa, 1. MomeHnra
BBIPQKECHHBIN B paJitaHax.
30. | JomumuTe npeuioKeHue:
MoIHOCTs  TpH  BpalaTelbHOM  JBIDKEHMHM — Telda  paBHa | 1. YIJIOBYIO CKOPOCTh
IIPOM3BEACHUIO BPALIAIOIIEr0 MOMEHTA Ha ...
Bapuanr- 2
bnok A
No 3ananue (Bompoc)
T/t

Hucmpykyus no ewvinonnenuio 3aoanuui Ne 1-4: coommuecume coodepicanue cmonoya 1 c
cooepicanuem cmonoya 2. 3anumiume 6 cOOmeemcmeyuiue cCmpoku 0J1anKa omeemos OyKey u3
cmonbya 2, 0603HauarOwiyl0 npasunbHulil omeem Ha eonpocvl cmoadouya 1. B pezyromame
evinoanenusn Bol nonyuume nocnedosamenvrnocmo 0yke. Hanpumep,

Ne 3a0anun Bapuanm omeema
1 1-A, 2- b, 3-B.




YcraHoBuTe COOTBCTCTBHUC MCKIAY PpUCYHKaMU n
OIIPCACIICHUAMMU:

F1 F2 F1 F2

pe. 1 e, 2

[F1]=|F2]

Pucynku Onpenenenus
1. Puc.1 A. Usru6

2. Puc.2 b. Cxatue
B. Pactsxenune

1-B
2-b

YcTaHOBUTE COOTBETCTBUE MEKIY PUCYHKAMHU U

BBIPpAKCHUAMMU I pacd€Ta MPOCKIHUU CHIIBI HAa OCbhb oy
il

X

-

Cuibl Ipoekimu
1. F

0

A. 0

2. F» b.-F
3.F; B. -F sin 45°
I'. Fcos45°

i

Y cTaHOBHUTE COOTBETCTBUE MEKY PUCYHKAMH U
HampaBJICHUIMU MOMEHTOB I1ap

- w
DCNM
i
1‘\;

Prel Pucl Puecl

Pucynku
1. Puc.1

2. Puc.2

3. Puc.3
Hanpasnenne
A—TlonoxurenpHoe
HaIpaBJICHUE

b — OTtpunarensHoe
HaIpaBIICHUE

B — Het BapuanToB

I
> o1 >

YcTaHOBUTE COOTBETCTBUE MCKAY pUCYHKAaMHU U

OIIPCACICHUAMMU:

U=ty

(m) u=const ()

a,-0 &

Puc2

(m)

Pucynku
1. Puc.1

2. Puc.2
3. Puc.3
4. Puc.4
Hanpasnenue
A—HepaBHoMepHOE
KPUBOJIMHEHHOE
JIBIKECHHE
b —PaBHOMEpHOE
JIBUKECHHE
B — PaBHOMEepHOE
Kpuomnuneiinoe
JIBUKECHHE
I'— HepaBHOMEpHOE
JIBUKECHHE
| — Bepuslii oTBET
HE NIPUBEJICH

Hucmpykyus no evinonenuto 3aoanuii Ne 5 -23: eploepume yughpy, coomeemcmeyouiyio

npasujibHomMy eapuanmy omeema u 3anuuiume ee 6 onank omeemoe.

5.

YKa)KI/ITC, KaKYI0 XapaKTCpUCTUKY ABUKCHUS ITOC310B
MOZKHO OIIPCACIINTL HA KAPTC KCIC3HOAOPOIKHBIX JTUHUN?

1. Tpaexroputo
JIBHOKCHHS

2. PaccrosiHue Mexay
rmoe3gaMu

3. IlyTh, npoiIcHHBIN




10€e3710M
4. XapakTepuCTUKY
JIBUKEHMSI HEJIb351
OIIPENIEINTh

yKa)KI/ITC, B KaKOM CJIy4ac HC YUUTBIBAIOT )Ie(bOpMaI_[I/II/I
TCII.

1. IIpu uccnenoBannn
paBHOBeCHS.

2. IIpu pacuere Ha
IPOYHOCTh

3. Ilpu pacuere Ha
KECTKOCTh

4. IIpu pacuere
BBIHOCJIMBOCTH

YKa)KI/ITe, KakKo€ I/1306pa)KCHI/Ie BCKTOpPA COACPIKUT BCC
QJICMCHTDI, XapaKTCPUIYIOIIUC CHITY:

C
F=1OH 4
1/ &, 2 B \
A

1. Puc 1
2. Puc 2
3. Puc 3
4. Puc 4

YKa)KI/ITC, KaK B3aUMHO pacCIIOJIOKCHa paBHOHCﬁCTBymmaﬂ
" YPaBHOBCIICHHAA CHIIBI?

1. OHu HampaBJIEHBI B
OJIHY CTOPOHY

2. OHH HarpaBJIEeHbI 11O
OJIHOM MpsIMOH B
IIPOTHBOIIOJIOKHBIE
CTOPOHBI

3. Vx B3auMHoOe
PacHoJI0KeHUE MOKET
OBITH TPOU3BOJIEHBIM
4. OHu nepecexaroTcs B
OJTHOM TOYKE

VYkaxure, mo4eMy CUJTbI IEVUCTBUS U IPOTUBOICUCTBHUSA HE
MOTYT B3aUMHO YPaBHOBEIINBATHCS ?

1. DTH cuiIbl HE paBHBI
10 MOJTYJIEO

2. OHU He HaIpaBJICHBI
110 OJHOM MPSIMOK

3. OHU He HaIlpaBJICHbI B
MIPOTHUBOMOJIOKHBIE
CTOPOHBI

4. OHu mpuHAJIEKAT
pa3HbIM Teaam

10.

BriOpath BeIpaskeHHE AJIs pacueTa IpoeKIuu cuibl Fs Ha

och Ox
F1 F3 F4
F2 F&
———
&0 60 30

¥

1. —F5 cos 30°
2. F5 cos 60°
3. —F5 cos 60°
4. F5sin 120°




11. | Teno HaxoaAUTCS B paBHOBECUU 1. 14Hm
m; = 15Hm; my = 8Hm; m3 = 12Hm; m4 =? 2. 19Hm
Onpenenuts BEIMYNHY MOMEHTA IIapbl My 3. 11Hm
4. 15Hm
12. | IIpon3BosbHAs IUIOCKAs CUCTEMa CHJI IPUBEICHA K 1. 25 kH
IJIaBHOMY BekTopy FX 1 rimaBHOMY MOMeHTY MX. 2.105kH
Yemy paBHA BeIMUYMHA PAaBHOJACHCTBYIOILEH? 3.125kH
FX =105 kH 4.230 xH
MX =125 kHm
ME
13. | Yem oTninyaeTcs riaBHbIN BEKTOP CUCTEMBI OT 1. Bennuunoi
PaBHOJEHCTBYIOIIEH TOM K€ CUCTEMBI CUIT? 2. HanpaBnenunem
3. BennunHoM 1
HalpaBJIEHUEM
4. Toukoi IpUIOKEHUS
14. | CxonbKO HEM3BECTHBIX BEIMYMH MOXKHO HAUTH, HCTIONB3ys | 1. 6
YPaBHEHHUsI PaBHOBECHSI IPOCTPAHCTBEHHON CHUCTEMBI 2.2
cXomAImxcs cui? 3.3
4.4
15. | uTo mpom3oiiAeT C KOOpAMHATAMH XC B Y C, eCln 1. Xc u Yc He usmensres
YBEJIMUYUTD BEIMYMHY OCHOBAHUS TPEYTOJIBbHUKA J10 2. 3menures Tonbko Xc
90 mm? 3. I3MeHurcs Tonbko Ye
¥ 4. N3menntca u Xc, 1 Yc
]
|
0 50 X
16 | Touka npuxercs o auaud ABC 1 B MOMEHT t 3aHUMaeET 1. PaBHOMEpHOE




noJjioxkenue B.
Omnpenenure BUJ ABUKEHUS TOUKH

2. PaBHOYCKOpEHHOE
3. PaBHO3aMemIIEHHOE

a, 4. HepaBHOMEpHOE
&
d, B
U
ETE.
at = const
17. | Tlo kakoMy U3 ypaBHEHUH, MOJIb3YsACh METOJIOM CEUCHUH, 1.0, ® T Fey
MOKHO OTIPEICIIUTh MPOIOIBHYIO CHITY B CEUCHUU?
2' QY o ? FKY
3.3.Ne T Fy
4. M, ® 7 M, (Fy)
18. | Vkaxwure, Kakoi 3HaAK UMEET IUIOIIAh OTBEPCTUI B 1. 3Hak MUHYC
dhopmyie 11 onpeaesICHUs IIEHTPa TKECTH 2. 3HaK II0C
3. Hu toT HE apyroi
19. | Vkaxwure, kakas aedopMmalys BOZHHUKIIA B Tejie eciu ociie | 1. Yopyras nedopmarus
CHSTHS HATPY3KHU pa3Mepsl U (hopMa Telia TOJTHOCTHIO 2. Ilmactuyeckas
BOCCTAaHOBHJINCH? nedopManus
3. edopmarnus ve
BO3HHKAaJa
20. | Ykaxwure, HoYeMy MPOMU30IILIO HCKPUBIICHUE CITUIIBI 10T 1. 13-3a HegocTaTOUHOMI
IEUCTBUEM COKUMAIOIIEN CUJIIBI? MIPOYHOCTH
2. U3-3a HemoCcTaTOYHOU
JKECTKOCTHU
3. N3-3a HeZOCTATOYHOU
YCTOMYHUBOCTH.
4. N3-3a HeqOCTAaTOYHOH
BBIHOCJIMBOCTH
21. | YkaxuTe, Kak '3BMEHHUTCSI Bpalaronuii MOMEHT M, eciu 1. Bpamaromiuit MOMEHT
MIPU OJTHOM M TOU K€ MOIIHOCTH YMEHBIIUT YTJIOBYIO YMEHBIIUTCS
CKOpOCTb BpAIllCHUS BaJia. 2. Bpamaroriuit MOMEHT
YBEITHYNTCS
3. Bpamaroniuit MOMEHT
pPaBEH HYJIIO
4. Het pa3HuUIipl
22. | Vxkaxwure, Kakas COCTaBJIIONIas yckopeHus mo6oii Touku | 1. HopmanbHoe
TBEPJIOTO TeJIa paBHA HYJIIO IPU PABHOMEPHOM BpAIICHUH | YCKOPEHHE
TBEPAOTO Teja BOKPYT HEMOJABUKHOU OCH. 2. KacarenbHoe
YCKOpEHHE
3. [lonHoe yckopeHnue
4. YckopeHue paBHO
HYJTIO
23. | Kak Ha3bIBaeTCsI ClIOCOOHOCTH KOHCTPYKIIUH 1. IIpoyHOCTH

COIIPOTHBIIATHCS YHOPYTuM edopmarusim?

2. KecTKkOoCTh
3. YcToiunBOCTE
4. U3HOCOCTOMKOCTE




baok b

Ne
/1

3ananue (Bompoc)

Huempykyusa no evinonnenuro 3adanuii Ne 24-30: B coomeemcmeyrowyro cmpokKy oOnanka
0mMeEemos 3anuuiume omeem Ha 60nNPOC, OKOHYAHUE NPEONOHCEHUS U NPONYULEHHbLE C/1064.

24. | Jlonumure npeaioKeHue:

[Tapoii cui Ha3bIBAIOT JIBE€ MapajuleibHbIE CUIIBI paBHbIE 1O ..... u | 1. Moxgymto
HaIPaBJICHHBIE B IPOTUBONOJIOKHBIE CTOPOHBI.

25. | Jonumurte npeajioKeHue:

Teno narHa KOTOPOro 3HAYUTEIBHO OOJbIIE pa3MepoB nonepeyHoro | 1. CrepxxkHem
CEUEHUs IPUHSITO Ha3bIBaTh OPYCOM W .....

26. | Jonumurte npeaioKeHue: Honyckaemoro
VYcioBre MPOYHOCTH COCTOUT B TOM, 4TO palbouue (pacueTHbIE) | HaNpsLKEHHS
HanpsOKEHUs. He JJOJDKHBI IPEBbILATh .....

27. | JlonmummuTe npeiioKeHHUE:

Kpyuenue - 310 BUA Aeopmaliuu, Ipu KOTOPOM B momnepeuHblx | KpyTsmuii MOMEHT
ceueHHusIX Opyca BOZHUKAET OJIMH BHYTPEHHUI CUIIOBOM (HaKTOD .....

28. | JomnuiuTe npengoxKeHue:

[Tpu uncTtom m3rube B MOMEPEUHBIX CEYCHUAX OAJIKM BO3HUKAET ouH | M3rubdaronuii MOMEHT
BHYTPEHHUHN CHIIOBOH (PaKTop - .....

29. | JonuiuTe NpengokeHue:

Cuna vHepUMM TOYKM paBHAa IO BEJIWYMHE IPOU3BEACHHI0O Macchl | 1. YckopeHuro
TOYKM Ha €€ YCKOPEHHE M  HaNpaBIeHHO B  CTOPOHY,
IIPOTUBOMNOJIOKHYIO .....

30. | JonummTe npeuioKeHue:

PaGora cunbl Ha  OpAMOJIMHEHHOM — IepeMelleHud  paBHa | 1. Moayss cuisl
IIPOU3BENICHUIO .. ... HA BEJIMYMHY IIEPEMELICHNS U HA KOCUHYC yIja

MCXKY HAalIpaBJICHUCM CUJIbI 1 HAIIPABJICHUCM IMICPCMCIICHUS.

Kpurepuu oneHuBanus

OuneHka B
NATHOAILHOK
HIKAJIe

Kpurtepun ormeTkn

KoanuectBo NPaBUJIbHO JAHHBIX BOIIPOCOB

BrinmonneHo menee
70% 3amaHus

«2»
BOITPOC

I[aHBI BCPHBIC OTBETHI MCHECEC, YEM Ha 21

Brimonaeno70-79%
3a1aHus

«3»

Jlanbl BepHble OTBETHI Ha 21 - 24 Bompoca

Brimoaaeno 80-89%
3alaHus

«y»

JlaHbl BepHBIE OTBETHI Ha 25 - 27 BOMPOCOB

Brinmonueno 6oiee
90% 3amaHus

«5»
Ooee

JlaHHbIE BEpHBIE OTBETHI Ha 28 BOIIPOCOB U

TectoBsIi1 o11poc «/JleTanu Mmammn»

[IpaBuibHBIN OTBET BBIACIIEH

1. B kypce «/leTanu MammH» U3y4aroT:
a) JI€TaJIM U y3JIbl MallliH;
0) AeTaiu U y3Jbl MAIIMH, TPOEKTUPYEMBIE JIsl MAILMH CHELMAIIbHOIO HA3HAUYEHHUS,

B) J€TaJIU U y3JIbl, HPUMCHACMBIC BO BCCX MAllIMHAX PA3JIUYHOI0 HASHAYCHUS.

2. IIpy HUKIMYECKOM HArpy>KEHUU JI€TAJIEH IIPEAEIIOM BEIHOCIMBOCTH HA3bIBAKOT:




a) HanOoJIpllIee 3HAYCHNE MAKCHMATBLHOTO HAMMPSKCHUA MUKJId, ITPU KOTOPOM

pas3pyIleHNe He IPOUCXOIUT 0 Ga3bl UCTILITAHUN;

0) HanOoJIbLIEE 3HAYEHNE MAKCUMAJIBHOTO HATIPSKEHHSI CAMMETPUYHOTO IIUKJIA, IPU
KOTOPOM pa3pylLIeHHE HE IPOUCXOAUT 10 Oa3bl UCIIBITAHUM;

B) HauOOJIbIlIeE 3HAUCHNUE CPEIHETO HAIPSKEHUS LIMKIIA, IIPU KOTOPOM pa3pylleHUE He
IPOUCXOAUT 110 Oa3bl UCIIBITAHUM.

3. Pacuer aeraneil Ha JKECTKOCTb CBS3aH C OIPECIICHUEM:

a) HaINpsDKEHU;

0) U3MEHEeHUs pa3MepoB JIeTajell B pe3ybTaTe HaIUUYUs CHJI TPEHUS MEXKAY HUMU.
B) iehopmanui.

4. U3 cocTaBsoMuUX Napy 3y0UaThIX KOJIEC «ILIECTEPHEN» U «KOJIECOM» Ha3bIBAIOT:
a) COOTBETCTBEHHO BEJOMOE U BEYIlEE KOJIECO;

0) COOTBETCTBEHHO BEyIIIEE U BEIOMOE KOJIECO;

B) COOTBETCTBEHHO MEHbIIIEE U 00JIbIIIEE KOJIECO.

5. IIpoBepoYHBIi pacueT Ha IPOYHOCTh 3y0UaTOro 3aleIIeHUs IPOBOJAUTCS T10:

a) HaNpsDKEHUAM U3ruoa;

0) KOHTAaKTHBIM HaNPSKEHUSIM;

B) HANPSHKEHUSM U3rM0a U KOHTAKTHBIM HANPSKCHUSIM.

6. Jlis1 uepBsYHOTO pEeAyKTOpa, B OTIINYUE OT 3y0UaTOro, 0053aTeIbHbBIM SIBIISIETCA
IpOBEJCHHUE pacuera:

a) KHHEMaTH4eCKOT0;

0) MPOYHOCTHOTO;

B) TETJIOBOTO.

7. Ilepenath TpeOyeMyt0 MOIIIHOCTb MTOCPEICTBOM KIMHOPEMEHHOM Mepeiadyi MOKHO,
yYCTaHABIIMBas Ha MIKUBAX:

a) IPOU3BOJILHOE YUCIIO PEMHEN;

0) uncno peMHel, He peBbimatoiiee 3 (4);

B) YKCJIO PEMHEH, He IpeBbimaroriee 6 (8).

8. HepaBHOMEPHOCTH ABMKEHUS U KOJICOAHUS 1IETH B LIETIHOM Mepeiaye CBA3aHbI C:
HEIMOCTOSIHCTBOM YIJIOBOM CKOPOCTH JBUKEHUS BEIYIIEH 3BE30UYKH.

a) yIpyrocTbio ¥ MPOBUCAHUEM LIEMH;

0) yJIapHBbIM B3aMMOJEHCTBUEM 3YObEB 3BE30YKH U IIIAPHUPOB LIENK B MOMEHT BXOJ1a

B 3allCTIIICHUE;
9. Ha pucynke n3zo0paxkeHa cxema:

a) KPUBOLIUITHO-TIOJI3YHHOTO MEXaHU3MA;
0) KyJIMCHOTO MEXaHU3Ma;
B) KPUBOLIMITHO-KOPOMBICIIOBOI'O MEXaHU3Ma.




10. Kakoii u3 Bu0B 3y0UaToro 3amerieHus Haubosee pacnpoCcTpaHEH B
MAIIMHOCTPOCHUM?

a) HBOJIbBEHTHOE 3aIICTUICHNUE;

0) UKIJIOUJAIBbHOE 3alleIIICHUE;

B) KPYTOBUHTOBOE 3allCIIJICHUE.

11. Tpenue B BUHTOBOI nape Oy 1€T MUHUMAJIbHBIM ...

a) B IPSMOYTOJLHOH pe3noe;

0) B TpeyroJabHO pe3boe;

B) B Tpanenen1aabHou pe3boe.

12. OCHOBHBIM KpUTEPUEM pPacyeTa MOJIIUITHUKOB CKOJIbXEHUS SIBISIECTCS:
OTCYTCTBHE 3ae/laHus LamnQbl.

a) OTCYTCTBHE H3HOCA, HAPYIIAIOUIET0 pa0OTOCIOCOOHOCTh MOAIUITHHUKA;
0) oOpa3oBaHHe peXUMa MOIYKHIKOCTHOTO TPEHHS;

B) 00pa3oBaHue PeKUMA JKUIKOCTHOT'O TPEHHSI.

13. OcHOBHOI XapaKTEPUCTUKON YNIPyTroi My () ThI SIBISETCS:

a) ee HauOOJIBIINI TUAMETP;

0) MaTepuall, U3 KOTOPOIrO BBIMIOJIHEH YIPYTUH SJIEMEHT;

B) KPYTHJIbHAS HKECTKOCTb.

14. IIpu coenvHeHnn AeTanei caeayer CTPEMUTHCA O0ECIICUUTh:

a) MCHbIIIEE 3HAUCHHE HAMPSHKEHUN B COSAMHSIEMBIX JETANSIX;

0) PaBHYIO MPOYHOCTh COCTUHEHUS C COCTMHICMBIMH JICTAISIMHU;

B) KECTKOCTh COCIMHEHUSI.

15. Jlsis MHOT03aX0IHBIX PE3h0-X0/1 PE3HOBI:

a) paBeH X0y OJHO3aX0/IHOM pe3bObl;

0) IPEBBINIAET X0 0THO3aXOMHOW PE3bObI B YMCIIO Pa3, PABHOE YHCITY 3aX0JIOB;
B) HE3aBUCUMO OT YHMCJIa 3aX0/I0B BJBOE OOJIbIIE X0/1a OJTHO3aX0IHON PE3bOBbI.

IIpumepsbl yCTHBIX BONPOCOB /IJIs1 MPOBEPKH YCBOEHUS MaTepuaJa.

1. Haiite onpenenenue abCONMIOTHO TBEPAOTO Tela U MAaTEPUATLHOM TOUKH.

2. Uro Takoe cuna? OxapakTepusyiTe 3Ty PU3NUECKYIO BEIMUMHY U CIUHUILY €€
u3mepenus B cucreme CH.

3. [lepeuncnure u 0XapaKTepU3yHTE OCHOBHBIC aKCHOMBI CTATHUKH.

4. Yt0 Takoe «IKBUBAJICHTHAS», «PABHOJICUCTBYIONIASH U «YPAaBHOBEUITHUBAIOIIIAS))
cucrema cui’?

5. B dWem pa3Huna Mexay AaKTUBHBIMH CWJIAMH (HArpy3kamu) W

peakTuBHbIMH cunamMu (peakuusiMu)? Ilepeunciure W oXapakTepuzyuTe
HanOoJiee pacpoOCTPAHEHHBIE BUJIBI CBS3E MEX1y HECBOOOJHBIMU TEJIAMHU.

6. B dem pazHuiia Mexay pacnpeeIeHHOW U COCPEIOTOUCHHOM Harpy3Kom?
YTO Takoe «KMHTEHCUBHOCTBY INIOCKOM CUCTEMBI PACIIPENEIICHHBIX CUII, U B KAKHX
eJIMHUIIAX OHA U3MEpSIETCA?

7. UYrto Takoe «IIIOCKas cucreMa cxoxdmuxcs cuw»?  OnpenerneHue
PaBHOJICHCTBYIOIICH IMJIOCKOW CHUCTEMBI CHJI T€OMETPUYECKHUM H TpapUuecKuM
METOJOM.

8. ChopmynupyiiTe yClIOBHS pPaBHOBECHS TUIOCKOM CHCTEMBI MPOU3BOJIHHO
PaCIOI0KEHHBIX CHIL.
9. UTto Takoe MOMEHT CHJIbl OTHOCHTEILHO TOYKH, M B KaKMX €IUHHIAX (B

cucteme CH) on usmepsiercss? YTo Takoe MOMEHT Maphl CUJI, U KaKUe Hapbl CHUII



CUUTAIOTCS SKBUBAJICHTHBIMU ?

10. CdopmynupyiiTe U JOKaXKUTE TEOPEMY O TPUBEICHUH CHUCTEMBI
MIPOU3BOJIBHO PACIIOJIOKEHHBIX CHJI K JaHHOMY IIeHTpYy. UTo Takoe IJIaBHBIM
MOMEHT IJIOCKOW CHUCTEMBI MPOU3BOJIBHO PACIOI0KEHHBIX CHII?

11. JlaitTe ompeneneHue LEHTpA TSKECTH Tela U OMMIIMTE OCHOBHBIE METOMBI €0
HAXOXKJIECHUS.

12. [aiiTe onpeneneHue aOCOIIOTHOMY M OTHOCHUTEIHHOMY JIBHXKEHHMIO. UTO Takoe
TPaeKTOpHUs TOUKU?

13. Uto Takoe ckopocth Touku? Kakumu egununamu (B cucreme CH) onHa
U3MEpSETCS W KakKUMHU MapaMmeTpamu xapakrtepusyerca? YUTo Takoe cpedHsia Hu
HUCTUHHAS! CKOPOCTh TOUKU?

14. Kaxumu crmocobaMu MOKeT OBITh 3aJ1aH 3aKOH ABMKEHUS TOUKU?

15. Kak HampaBieH BEKTOp HMCTUHHOM CKOPOCTM TOYKH MPHU KPUBOJIUHEUHOM
JIBIKeHUU?

16. CdopmynupyiiTe IEpBYIO0 aKCUOMY TUHAMUKHU (TIPUHIUIT UHEPIIMH) U BTOPYIO
aKCUOMY JIMHAMUKH (OCHOBHOM 3aKOH IMHAMUKH TOYKH).

17.  CdopmynupyiiTe 1Be OCHOBHBIC 33/1a4U TUHAMUKH.

18.  M3noxute TpeThl0 aKCMOMY AMHAMUKU (3aKOH HE3aBUCUMOCTHU JICUCTBUS CUI) U
YETBEPTYIO AKCUOMY JUHAMUKH (3aKOH PaBEHCTBA ACHCTBUS U IPOTUBOACHCTBHUS).

19. Kakas 3aBUCUMOCTb CYIIECTBYET MEXKY CHUIION TSHKECTH U €r0 MacCOM?

20. CdopmynupyiiTe ¥ TOSICHUTE CYIIHOCTh METOJa KMHETOCTATUKH JIJIS PEIICHUS
3amay quHamMuky (mpuamun J 1 AmamOepa).

21. Ilepeunciure OCHOBHBIE 3aJa4yd HAYKM O CONPOTUBIICHUU
MaTeprasioB. YTo Takoe MPOYHOCTh, KECTKOCTh, YCTOMYUBOCTh?

22. Ilepeuucnure OCHOBHBIE TUIIOTE3BI U JOMYIICHHS, TPUHUMAEMBIX B

pacyerax CONpOTUBIICHUSI MATEPUATIOB U MOSCHUTE CYTh.

23. Tlepeuuncnute OCHOBHBIC BUIBI HATPY30K U JePOpMalinii, BOSHUKAIOIINX B
mpoiiecce padoThl MAIIMH U COOPY KEHH.

24. B ueM 3akiroyaeTcs METOJl CEYEHUM, UCTIOIb3YEMbIN MPU PEIICHUH 3a]a4
TEOPETUYECKON MEXAHUKH U COTPOTUBIICHHS MaTEpUaIOB?

25. Kakue cunoBble (paKTOpbl MOTYT BO3HUKATh B IONEPEUYHOM CEYEHUU Opyca

Y Kakue BUJbl Jeopmanuil OHHU BbI3bIBatOT? UTO Takoe 3mopa?

26. Uto Takoe HaNpsKEHUE U B KAKUX €IMHHIAX OHO u3Mepsercs? B uem
MPUHIUNHATBHOE OTINYNE HAMPSKCHUS OT TaBJICHUs?

27. CdopmynupyiTe TUNOTE3y O HE3aBUCUMOCTH JEUCTBUA CHUJI (IMIPUHLIUI
HE3aBUCUMOCTH JICHCTBUSI CHJT) U MOSCHUTE €€ CYIIHOCTb.

28.  Cdopmynupyiite 3akoH ['yka mpu pacTsHDKEHUW U CKATHU U TIOSICHUTE
€ro cMbICiI. YTO Takoe MOJYJIb MPOAOIBHON YIIPYTrOCTH?

29. OnumwMre 3aBUCUMOCTb MEXIY MPOJO0ILHON U MONepeuHon aedopmaiusamu
IIpY pacTshKEeHUU U cxatun. Uto takoe koaddurment [lyaccona?

30. Cdopmynupyiite ycloBHE MPOYHOCTH MATEPUATIOB U KOHCTPYKIIHMA

MIPH PACTSKEHUU U CXKATHUH, TIPEACTABLTE €r0 B BUJIE PACUCTHON (POPMYIIBIL.

Yro Takoe korhumueHT 3anaca mnpoyHOCTH?

31.  Cdopmynupyiite yclIoBHE NPOYHOCTH MATEPUATIOB W KOHCTPYKIUN TpH
CHBUTE, TpPEIACTaBbTE €ro B BHUAE pacueTHOW ¢opmynasl. UTto Takoe cpes
(cxanbiBaHue)?



32.  Cdopmynupyiite 3akoH ['yka nOpu CABUTE M MOSICHUTE €r0 CYIIHOCTD.

UTto Takoe MOAyJb YIPYTrOCTH cABUra (MOAYJIb YIIPYTOCTA BTOPOTO poaa)?

33. Kakue nedopmanuu M HampsKeHUsT B CEUCHMSIX Opyca BO3HUKAIOT HpPH
KpydeHun? UTO Takoe MOJIHBIA YroJl 3aKpyYMBaHHS U OTHOCHUTEJBHBIM YTroi
3aKpy4YHMBAHUS CEUCHUS ]

34.  CdopmynupyiTe yCIOBHE TMPOYHOCTH Opyca TMpU KPy4YCHUH.
[IpuBenute pacueTHyro GopMyTy Ha MPOYHOCTH MPU KPYUCHUH U MOSICHUTE

€€ CYIIHOCTb.

35. Cdopmymupyiite ycioBue TpodHOCTH Oamku (Opyca) mpu wm3ruode.
[TpuBenute pacueTHyto HOPMYITy U MIOSCHUTE €€ CYITHOCTb.

36. Kak xmaccudummpyrorcss pe3pObl MO TreoMeTpuueckod (Gopme W IO
Ha3HAYECHHIO?

37. Ilouyemy aJis 601TOB (BUHTOB, IIMIIECK) TPUMEHSIOT TPEYTOJIBHYIO PE3HOY?

38.  Korna npuMeHSIOTCS MEJIKUE pe3bObI?

39. Kak pa3znu4aroT O0ITH ¥ BUHTHI TIO (POpME TOIOBOK?

40. Kak paccUMTHIBAIOT TMPEABAPUTENHHO 3aTSHYTHIM OONT, OMOJHUTEIHLHO
Harpy»XEeHHBI OCEBOI pacTATrMBAIOIIECH CHITON?

41. Kak paccuuThIBalOT OOJTHI, YCTAaHOBJEHHBIE B OTBEPCTHE C 3a30pOoM U 0e3
3a30pa NpH HATPYKEHUU UX MTONEPEYHOU CUIION?

42. Ilepeuucnute Hauboyiee pacnpoOCTpaHEHHbIE B MAIIUHOCTPOCHUU  THIIbI
Pa3bEMHBIX U HEPAa3bEMHBIX COCTMHEHUH JeTaeH.

43. JlocTOMHCTBAa M HEJOCTATKHU KJIEMaHbIX coeAuHeHui. [lepeuncinre oCHOBHBIE
TUIBI 3aKJenok 1o ¢opme rojgoBoK. Kak Mpou3BOAMTCS pacyeT Ha NPOYHOCTD
KJICTIAHBIX COEAUHEHUI?

44. ]JlocTOMHCTBAa M HEJIOCTAaTKU CBApOYHBIX coeAuHeHui. Buawsl cBapku. Kak
MIPOU3BOJIUTCS PACUET HA MPOYHOCTh CBAPOYHBIX COECTUHEHHIL?

45. Knaccudukamnuss ¥ OCHOBHbIE THUIBI pe3b0. Kak mpousBomuTcs pacuer Ha
MIPOYHOCTH PEe3bOOBBIX COCTUHECHUIA?

46. Yro Takoe mexanuueckas nepemada? Krnaccudukanus mexaHndeckux mnepenad
110 IPUHIUITY JEHCTBUS.

47. OCHOBHBIE KHMHEMATHYECKUE W CHUJIOBBIE COOTHOUICHHS B MEXaHUYECKUX
nepenayax. Yro Ttakoe Mexanmueckud KIIJ[ mnepemaum, OKpyKHas CKOpPOCTb,
OKpY’KHas CuJja, BpAIAIOIINUA MOMEHT, epelaTOuHOE YU CIIO?

48. Kiaccudukanus 3yOuaTeix mnepenad. JlocTOMHCTBA M HEIOCTATKH 3yOuUaThIX
nepeay.

49.  OcHOBHBIE 3JEMEHTHl M XapaKTEPUCTUKHU 3yOuaToro koseca (mecrtepHu). Uto
TaKoe JCJIUTEIbHAs OKPY>KHOCTh U MOJ1YJIb 3yObeB?

50. Ilepeuncnure crocoObl M3TOTOBJICHHSI 3yObeB 3yOuaThix Kkojec. UTto Takoe
MOJYJIb 3yObheB?

51. Xapaktep W NPUYUHBI OTKA30B 3yOuaThix mepenad. llepeuncnurte crocoOb
MOBBIIICHUS] pA00OTOCITOCOOHOCTH 3yOUaThIX Mepeaad.

52. Kiaccudukanus pemMeHHBIX nepenad. J(OCTOMHCTBA M HEAOCTATKH PEMEHHBIX
nepeaayd u 00JacTh UX MPUMEHEHHS.

53. Knaccudukamusi 1menHbix nepenad. JloCTOMHCTBA W HENOCTATKU IIEMHBIX
nepeaay u o0JacTh UX MPUMEHEHUS.
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54. B uem omiinume Bana ot ocu? Knaccudukaius BajgoB 1 oceld 0 HA3HAYEHUIO U
10 TEOMETPHUECKOM hopme.

55.  Knaccuduxanus u ycioBHble 0003HaUEHUS NOIIUITHUKOB KaueHusi. OCHOBHbIE
TUIIBI HOJIIMITHUKOB KaueHUsI. XapakTep U MPUUMUHBI OTKa30B MOAIIUITHUKOB KaueHHs..
56. Knaccudpukamus wmydr. Ilepeuncnure Haubosee dYacto MNPUMEHSEMbIE B
MAaIIMHOCTPOEHUH BUJIbI My(T, UX JTOCTOUHCTBA U HEJIOCTATKH.

2.2 3apaHud AJ15 IPOMEKYTOYHOM ATTECTALUM.

JK3aMeHALMOHHbIE BONPOCHI

1. Tlepeuucnute akcuomsl cratuk. Chopmynupyiite u rpaguuecku n300pa3uTe
AKCHOMBI.
2. Pacckaxwure 0 CUCTEME CXOISIINXCS CHUIL.
3.  OObsicHUTE CMOCOOBI CIOXKEHUS ABYX CHJI U Pa3jOXKEHHE CHIIbI Ha JBE
COCTaBJISIFOLLUE.
4. OOBsSICHUTE IPOEKIIUIO CUIIBI HA OCh, PABUIJIO 3HAKOB.
5. OnumwMre NpoeKIHIO CUIbl Ha JIB€ B3aUMHO-NEPHEHAMKYJSIPHBIE OCH U
AHATUTUYECKOE OIPENICIIEHUE PABHOACUCTBYIOLICH.
6. /[aiiTe onpeaeneHue napbl CUI U €€ XapaKTEePUCTUKAM.
7. Pacckaxurte 00 5KBUBAJIEHTHBIX [apax CUJI U OOBSCHUTE CIOKEHUE Map CUIL.
8.  Pacckaxure 0 IIIOCKON CUCTEME IPOU3BOJIBHO PACIION0KEHHBIX CHIL
9. OObsicHUTE NPUBEJICHUE K TTTABHOMY BEKTODY.
10. OOBsaAcHUTE paBHOBECHE TIJIOCKON CUCTEMBI CHJL.
11. 3anumure ypaBHEHHE PaBHOBECHUS U UX Pa3IMYHbIC (DOPMBI.
12. Onummute 6anoynbie cucteMbl. Ha3oBUTE BUIBI OTIOP U HATPY30K.
13. [laiiTe moHsTHE O UEHTPE TSHKECTHU MPOCTHIX TEOMETPUUECKUX (PUTYP.
14. HazoBuTe MeTOABI OIpeNeieHHs] I[eHTpa THKECTH IUIOCKUX  uryp,
OXapaKTEPUZYUTE UX.
15. Haiite onpeneneHue TOHATHE KUHEMATUKH, TMEPEUYHUCIUTE OCHOBHBIC
XapaKTePUCTUKN KUHEMATHKHU.
16. HazoBute criocoOnl 3aaHus IBMKSHHUS, OOBICHHUTE HX.
17. OOBsicHUTE IpOCTeHIIne IBUKEHUS TBEPAOTO Tela, U300pa3uTe rpaduuecKy.
18. OOBsicHUTE MOCTYNATENbHOE BHKEHHE U BPAILATEIbHOE ABUKEHUE BOKPYT
HEMOABMKHOM OCH.
19. Jlaiite  moOHSATHE  JUHAMUKH,  [EPEUUCIUTE  aKCUOMBI  JUHAMHKH,
O0XapaKTEPUZYUTE UX.
20. OObsicHUTE MPUHIUIT UHEPLHH, 3aMUIIUTE POPMYIy YCKOPEHUS, €IUHUIIBI
U3MEPEHUS.
21. [Haiite ONpEEICHUE COMPOTHUBJIEHUIO MaTEpHUaJIOB. HazoBute
KJIacCU(PUKALMIO HArPY30K U OCHOBHBIE BU/IBI IehopManuu.
22. OObsCHUTE, B U€M 3aKJIFOYACTCS] METO]] CEUCHHM, TPUMEHSIEMbIN TIPHU pacdyeTax
B CONPOTUBIIEHUN MaTE€pUAIOB?
23. VYkaxuTe, Kakh€ BHYTPEHHHE CHJIOBBIE (DAKTOPHI, BO3HUKAIOIIUE TIIPH
PACTSKEHUU U CHKATHH.
24. OOBbBsICHUTE, KAK BO3HUKAET HOPMAJIbHOE HAIIPSHKEHHUE.



25. OObsicCHUTE METOAMKY MOCTPOCHHUS AMIOP MPOAOIBHBIX CHJI U HOPMaJIbHBIX
HaIpPsHKCHUU.

26. CdopmymupyiiTe u 3anumuTe 3aKoH [ 'yka.

27. OnumuTe UCOBITAHUE MaTEpHUaia MPU PACTIKEHUH U CHKATHH.

28. Ilepeuucnure OOMyHmIEHUS M TUIIOTE3bl, IIPUHUMAEMBIE B  pacyeTax
CONPOTUBJICHUSI MATEPUAJIOB.

29. OxapakTepusyiTe cpe3 U CMSTUE, OOBSICHUTE YCIOBUS MPOYHOCTH. Y KAKUTE
OCHOBHBIE (DOPMYJIBI.

30. OOwbsicuute nedopmal Mpu KpyyEHUH, MOSBIECHUE BHYTPEHHHUX CHJIOBBIX
(hakTOpOB.

31. Vkaxure yCIOBHE TMPOYHOCTH TNPU KPYUYEHHH U OIHUIIUTE METOJIUKY
OCTPOEHHUS IMIOP KPYTALIUX MOMEHTOB.

32. Pacckaxure, mpu KakoM Buje Jedopmanuu B CEYEHUU BO3ZHUKAET TOJBKO
usrubatonuit MomeHT? [lpuBeanTe npuMepsl.

33. Jlaiite nonsitue u3rud opyca, NepeyrciInuTe BUIbl U3THOOB.

34. Ilepeuucnure BHYTPEHHUE CUJIOBBIE (PAKTOPBI, BOSHUKAIOIIWE MPU HU3rHOE,
0XapaKTEPU3YUTE UX.

35. OObsicHUTE B YEM OTIMYHME MEXKY YUCTBHIM U MOMEPEYHBbIM U3rudom Opyca?
36. JlaiiTe moHsATHE MEXaHU3MA, JIeTallb, COOpOYHAs CAMHUIIA.

37. Ilepeuncnure KpuTepuu pabOTOCIIOCOOHOCTH U pacueTa JeTajaei MallH.

38. OOBsAcHUTE BHIOOP MAaTEPHAJIOB IS IETAJICH MaIlVH.

39. CdopmynupyiiTe OCHOBHBIE TOHATHUS O HAJACKHOCTH MAIIMH U UX JAeTajeil.

40. JlaifTe moHsATHE Nepeaaya, yKakuTe Kiaccudukaiuio nepeaa.

41. OxapakTepu3yiTe OCHOBHBIE XapaKTEPUCTUKH Iepeaay.

42. OObsICHUTE NPUHIUIT pa0OTHl PPUKITMOHHBIX IEepeaay.

43. OnumuTe KOHCTPYKIIMIO Bajla, MPUMEHEHHE U KI1acCU(DHUKAITHIO.

44. OObSICHHTE Ha3HAYEHUE OCEH, HA30BUTE KIACCU(DHUKAIIMIO U DIEMEHTHI
KOHCTPYKIUU.

45. PacckaxxuTe 0 NOJIIUITHUKAX, YKAKUTE BUJIbI, TOCTOMHCTBA U HEAOCTATKH.

46. YxaxuTe KiaccupUKaAIUS MOIMUAITHUKOB KaueHus. O0JacTh UX IPUMEHECHHUS,
MaTepUalibl U METOAbI U3TOTOBIICHMUS.

47. PacckaxuTe O TOJIIMIHUKAX CKOJIBKCHUS, YKaKUTE JIOCTOMHCTBA U
HEJIOCTATKHU.

48. OOBSICHUTE LMIITOHOYHBIE COSTUHEHUS. Y KAKUTE TOCTOMHCTBA U HELOCTATKH.
49. OOBICHUTE NUIHIIEBLIE COETUHEHUS. Y KA)KUTE TUIBI [IUIHILI.

50. Ilepeuuncaure KpuTepun pabOTOCIIOCOOHOCTH U pacyueTa JAeTajch MalllkH.

3aia4u K IK3aMeHy.
l. JIBa deymoBeKa TSHYT 3a BEpPEBKHM, MPUBSI3AHHBIE € KOJbIY B T. A

HaIIpaBJICHHBIE MO/ MPAMBIM YIioM, oauH ¢ cuiou F; = 120 kH, apyrout F, = 90 xkH. C
KaKOM CHUJIOM JOJKEH TSHYTh TPETHM 4YeloBeK, 4YTOObI KOJIBLIO OCTajoCh
HEMNOIB>KHBIM.

2. Ha xoHI1bI KOHCOJNEH OalIki IeWCTBYIOT JIB€ PaBHBIE MapaIJICIIbHBIC CHUITBI

F =F, =30 xH. Onpenenuts peakuuu onop b =6 M, a =2 M (cxema).



3. K Bepumne tpenoxnnka ABC/] B T. B noxasemen rpy3 P = 10 1. Hoxxkn
MMEIOT PaBHYIO JUIMHY W 00pa3yloT paBHbIE YIIbl ¢ BepTukainbio 30°. Omnpenenutsb
CUJIBL, IEUCTBYIOIME B HOKKAX TPEHOKHHKA.

4. Ha cranke o0TaunBaeTcs Bajl. B HanpaBieHun Mpo10JIbHON MMOJA4H pe3ell
UCTIBITBIBAET CONpOTUBIEHUE (oceBoe pasienHue) P, = 100 xr, B HampaBieHUH
nonepeyHo mojauu (paguanbHoe naBienue) Py = 220 kr u B BepPTUKAIBLHOM
HaIlpaBJIEHUH - conpoTtusiieHne P, = 500 kr. OnpeaenuTs NoJHOE JaBJICHUE Ha PE3EL.

5. OnHoposiHasi KOHCOJIbHAsI TOpu30OHTajdbHas Oanka BecoM P = 150 kr u
JUIMHOM 6 M omnupaercs Ha JBE BepTUKalbHblE CTeHBI. PaccrosHne AB = 4 wm.
OrnpenenuTp JaBIE€HUE HA KAXIYIO U3 CTEH.

6. Haiitu ieHTp TsKecTH pocToit Purypsl (cxema GuUrypsr).

7. OnpenenuTs MIyOUHY MIAXThI, €CIM OPOLICHHBIN B HE€ KaMEHb JJOCTUTHET
nHa, yepes 6 cek. C Kakol CKOPOCTHIO MaIaeT KaMEHb?

8. Touka IBMXKEHUS MNPSIMOJIMHENHO MO 3akoHy S = 4t + 2t. Haiitu ee

CpellHee YCKOpPEHHE B MPOMEKYTKE MEXIy MOMEHTaMHu t; = 5 ¢, t, = 7 ¢, a Takxke ee
HMCTUHHOE YCKOPEHUE B MOMEHT t3 = 6 C.

0. TpeOyercsi 00paboTaTh Ha TOKAPHOM CTaHKE MOBEPXHOCTh IIIKUBA
paauycoMm R = 175 mm ¢ wactoroit 20 06/MuH. OnipeieIuTh CKOPOCTh PE3aHHUsl.
10. TennoBo3 npoBoguT 3akpyrienue, mmuHod 800 m 3a 50 cex. Paamyc

3aKpyTJIEHHS IO BCEU €ro JUIMHE MOCTOSIHHBIN U paBeH 400 M. ompenesuTb CKOPOCTh
TEIUIOBO3a U HOPMAJIbHOE YCKOPEHHE, CUUTAs €r0 JBH)KEHUE PABHOMEPHBIM.

11. Marepuanbnas Touka BecoMm 240 Kr, ABUTrasch paBHOYCKOPEHHO, MPOIILIa
nyTh, S = 1452 M 3a 22 cex. OnpeenuTh CUILY, BBI3BABIILYIO 3TO JIBH)KECHHE.
12. B nogxnumMmaromeiicst kabuHe nudTa IpOU3BOAUTCS B3BEIIMBAHUE TeJla HA

NpYXKUHHBIX Becax (cuia Tsokectd Tena G = 50 H), HatspkeHue npy>XuH BecoB (T.€. BeC
tena) = 51 H. Haiitu yckopenue KkaOuHBI.

13. Kakyro paboTy npou3BOIUTH YEIOBEK, MEPEIBUTasi IO TOPU3OHTATLHOMY
II0JIy HA PacCTOSIHUE 4 M TOPU30HTAIIBHO HANPABIEHHBIM YCUICHHEM SIIMK Maccor 50
kr? Koadgdunuent tpenus f= 0,4.

14. Teno maccoit m = 20 Kr ABUTalOCh MOCTYIATEIBHO CO CKOPOCTBIO V(=
0,5 M/c. OnpeaenuTs MOAYJb U HampaBjieHUue V| Tena yepe3 3 ceK. Mmocie NpUuaIoKeHus
K Teny noctositHHou cuibl F = 40 xH, HanpaBiaeHHOW B CTOPOHY MPOTHUBOMOJIOKHYIO
ero HayajabHOU V.

15. K 1aByM cCTepXHSM pa3HOTO TMOMEPEYHOIO0 CEUEHUS] MPHIIOKECHBI
OJIMHAKOBBIE CUJIBL. B KakoM Mpo10JibHBIE CUJTBI OOJIbIIIE?
16. K kaxnoMy u3 Tpex BEPTUKAIBHBIX CTEPKHEH OJMHAKOBOM ILIOLIAJIN

MOTICPEYHOI0 CEYCHUS, HO Pa3HOW JUIMHBI U Pa3HbIX MATEPUAJIOB IOJBEIICHBI IPY3bI.
ByayT 11 oiMHAKOBBI HANIPSYKEHUS B CTEPIKHSIX?

17.  Ha crambHoii ctynenuarsiii 6pyc (E = 2 x 10!! [Ta) melictByror cunsl P =
20 kH u T = 30 xkH. F; = 400 mm?, F, = 800 mm?, a = 0,2. Onpeenurs U3MEHEHUE
mHbl A Opyca.

18. Ha cranwnoit 6pyc (E = 2 %10y, [1a) nefictBytot cunst P =20 kH u T = 30
kH. ITnomamu F, = 400 mm?, F, = 800 Mm%, a = 0,2, noctpouts >mopsl N u G.
Onpenenuts A;.



19. K nBym BepTHKalIbHBIM, CTaJbHBIM CTEPKHAM OJMHAKOBOW IUIOLIAIU
MOMEPEYHOr0 CEUYEHHUs,, HO PAa3HOW MJMHBI MOJBEIICHAa TOPU3OHTANbHAs OaJka.
CoxpaHUTCsI I1 TOPU30HTAIBHOCTD OAJIKU, €CIIN K €€ CEPEUHE MTOABECUTD I'PY3.

20. CranpHOU Bas Bpamaercs ¢ yactorod n = 980 muH _; u nepenaetr N = 40
kBT. Onpenenuts quameTp Bana, eciu [T, = 25 mlla.

21. Jlns xakoil u3 Oanok Tpebyercst 0oJjiee MPOYHOE MOMEPEYHOE CEUCHUE
(cxema). [Touemy?

22. OnpenenuTs NepeIaTouHoe OTHOIIEHUE MHOTOCTYTIEHYATOr0 peayKTOpa,
eciau u3BecTHO U, = 3,145; Uy = 2; Usg = 5.

23. Onpenenuts quaMeTp BUHTa nepenaun «Bunt-I"aitka» d., eciim F, = 4xH,
Y, =18, ¥,=0,75, [o.y] = 6HI]a.

24. OnpenenuTs yncio 3yObeB Ha BeAyIIeM Kojiece z;, ecid d; = 32 MM, a,, =
40.

25. Onpenenute BpicOTy raiiku nepenaun «Bunt-lIaiika» H, ecom W, = 1,8,
d, =45,h=3.

26. OnpenenuTs OKPYKHYIO CAITY, JEUCTBYIONIYIO B 3aLIETJIEHUH KOHUYECKOU
nepenaun Fy, ecmu Ny = 2,2 kBt, nl =2000mun-, z;, a,, = 80, z; =21 mm.

27. [IpoBecTu pacueT (TEIOBOM) YEPBAYHOM MEpeaaun, €Ciii U3BECTHO, YTO
N=5kBr,n=0,76,k; =16, S =0,8 M?, [T] =333 K.

28. [IpoBecTn pacuer 4yepBsUHOW Mepenayu Ha u3rud, ecnu gano: Fy= 47
kH'Mm, Yr=3,6, Kr=1,14, b=25 MM, m = 2 MM.

29. [IpoBecTu pacueT KOHUYECKOH Nepeayu Ha u3rud, eciau u3BectHo: Fy =2
kHwM, K =2, Yr=4,2, b, =20 MM, m =2 mM, [o] = 200 ml]a.

30. [TpoBecT pacyeT KOHMYECKOW MepeAaydl Ha KOHTAKTHYIO MPOYHOCTb,
ecnu u3BectHo: D, =200 mm, ¥ =0,25, T, = 1,5 kH, x, = 1,1, U, =2, [6] = 350 ml]a.

31. [IpoBectu pacueT koco3yOoi nepeaaun Ha U3rud 3yObeB, €CIIH U3BECTHO:
Fi=1,7kH, Yr=3,6, K = 1,7, by, = 80 MM, m = 2 mm.

32. [IpoBecTu pacueT Koco3yOoi nepenayn Ha KOHTAaKTHYIO IPOYHOCTh, €CIIU
U3BECTHO: a, = 189 mm, K, = 1,1, U, =3,14, T, = 15,0 kH - M, d; = 60 mm.

33. [IpoBectu pacuer npsiMo3y0Ooi repeaayn Ha U3rub, eciiv U3BECTHO: [Oy] =
30 mlla, Z, =90, F, = 6,63 xH, a, = 200 MM, m = 2 MM.

34. [IpoBecTn pacuer mnpsiMo3yOoil mepedaud Ha KOHTAKTHYIO MPOYHOCTD,

eciu u3BectHo: ¥ = 0,3, a, = 250 mm, U, = 3,14, T, =400 H - M, K, = 1, [c] = 400
mlIa.

35. OnpenenuTs KPyTAIIMHA MOMEHT Ha BEAYIEM Bajly, €CJIM MU3BECTHO, YTO
N; =15 kBT, n, = 600 mun, U, = 3,14.

36. Onpenenuts Cuibl, ACHCTBYIONIME B 3aLEIJIEHUM YEPBSIYHOM NEpenayd,
ecim m3BecTHO, uTo T; =20 kH'™M, d; = 50 mm, oo =20, T, =40 kH-M, d, = 100 mMm.

37. Onpenenuts CUIIBI, JEUCTBYIONIME B 3aLICTJIEHUH KOHUYECKOW MEpeaayu,
ecii u3BecTHo, uto d; = 30 mm, T, =200 H'm, o,= 20°.

38. OnpenenuTs KPYTSIIMHA MOMEHT Ha BeaylleMm Baiy T, €clu H3BECTHO,
gro N; 2= 0,97, U, = 1,25, N; = 2 kBr.

39. OnpenenuTs CUJIbI, JEUCTBYIOIIME B 3allCTUICHUM, €CIIM H3BECTHO, 4YTO

nepenada npsamosyoas T, = 477,67 Hm, d; = 130 mm, a,= 20°.



40. Onpenenutes KpyTAIIMA MOMEHT Ha BEJOMOM Baﬂy HpHMO3y6OFO
OJHOCTYIIEHYATOr0 PEAYKTOPA, €CJAM M3BECTHO uTo N = 600 Muu!, n, = 900 Mun!, N
=20 xBt, n=0,96.

41. OnpenenuTh  uynMcio 3yObeB Ha  BEJOMOM  Baly  KOCO3yOOro
LWIMHIPUYECKOTO peayKropa Z, =?, ecan: ny =2500mun!, n, =2000mun!, p=12 rpax.,
a,, = 80 MMm.

42. OnpenenuTs 4acTOTY Bpall€HUs] BEIOMOTO Bajia n,, eciau Ny =3 kBt, T =
140 H-m, n;,= 0,98, T, =170 H-m.

43. OnpenenuTs MEXKOCEBOE PACCTOSIHUE LIEMTHOU nepe;[atm a, ecnu K, = 2,8,

=1, [po] = 15 mIla, Z; = 16, N; = 100 kBT, n; = 1200 mun!

44. OnpenenuTs JUHENMHYIO CKOPOCTh PEMEHHOW mepenaun V, eciu € =
0,01, n; = 1000 muna!, n, = 446 mun’!, N, = 5 xkBr.

45 OnpenenuTs AuamMeTp mkKuBa Begomoro Bana d, ecim € = 0,01, n; = 1000
MuH ', n, = 446 mun'l, N, = 5 xBr.

46. Onpenenute nepez[aTquoe OTHOIHCHI/IC U JICJIUTENbHBIA  JTHAMETP
wecrepuu, ecau: n; = 400 mun!, n, = 160 mun!, m =2, Z, = 36.

47. Onpenenute KII/] TpexcTynmeH4aToro peaykropa, €ClIM H3BECTHO, YTO
m = 0,96, 1, =0,99, n; = 0,97.

48. OnpenenuTs NEePeaTOYHOE OTHONIEHHUE PEIyKTOpa, €CJIM U3BECTHO, YTO
7,=6,7,=12,75=20, Z,=30.

49, OnpenenuTs KpyTAINIMA MOMEHT Ha BEAyIIeM M BEIOMOM Bajax
PENYKTOPA, €CIIU U3BeCTHO, uTo N; = 5 kBT, U}, = 3,14, 112 = 0,96, n; = 500 mun’.

50. OnpenenuTs OKPYKHYIO CHITY, JCHCTBYIONIYIO B 3allCIJICHUH MPSIMO3yO0id

nepenauu, ecau u3sectHo N = 3 kBr, n; = 500 mun!, d; = 30 Mm.
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