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ITosicHuTeILHASA 3aMMUCKA

3ananus K POMEXYTOYHOMN aTTeCTaluu 1o JTVCLUUIIAHE
OI1.02«Texnnueckass MEXaHUKa» COCTABJICHBI HA OCHOBE pabodeil IPOrpaMMBbI 110
JTUCITUIUTHE, OTHOCAIIEHCS K MPO(GECCHOHATBPHOMY IHKITY IJIsl CIEIHATbHOCTU
20.02.04 TToxxapuas 6e3omacHOCTb. [IpoMexyTouHast aTTecTanusi OCYIIECTBISETCS
C LETBIO OMpPENENICHUs] YPOBHS YCBOCHMS CTyJACHTAaMU Y4e€OHOTO MaTepuana u
BBIBJICHUSI OOIUX ¢ MNpPOPEeCCHOHAIBHBIX KOMIIETCHIIMN, CBSI3aHHBIX C
mucuumuinHon OI1.02 «Texnuueckas mexanuka». POpMON arTecTaluu SBISIETCS
HK3aMEH.

3afaHus, BKIIOYEHHBIE B OWJIETHI MPOMEKYTOYHOM aTTECTAIMH TTO3BOJISIIOT
BBISIBUTH Yy OOYYalOIMXCS YPOBEHb CIOCOOHOCTH OpPraHU30BAaTh COOCTBEHHYIO
JeSTENBHOCTD, OMPEAENISITH METOAbl U CIIOCOOBI PEIICHHS MPAKTUYECKUX 3aJaHuM,
olleHHBaTh WX A(P()EKTUBHOCT, M KA4YE€CTBO, OCYIIECTBIATH IOWUCK, AHAIU3 WU
OIICHKY WH(OpMaly, HEOOXOJIMMOMN MJisi BBIYMCICHUS MPAKTUYECKUX 3aJaHUuM,
pemarh mpoOJeMbl, OIEHWBATh PUCKU, MPUHUMATh PEHICHUS B HECTaHAAPTHBIX
CUTyalusX, a TaK K€ - 3HAHUS, YMEHUS U HaBbIKU MO « TeXHUYECKOW MEXAHUKE,
HEOOXOJMMBIC JIJISi WCITIOJIH30BAHUS B XOJIE€ M3YYCHHS CIEIUATbHBIX TUCIUATIINH
npoeCCUOHAILHOTO IIMKJIA, B MPAKTUYECKOW JIESITEIHHOCTH W TOBCEAHEBHOMU
KU3HU.

JInd  OLeHKM 3HAHUM UCIONB3yeTCs DJK3amMeH. Bompocsl W 3amaHus
chOpMHpPOBaHbI B COOTBETCTBUU C TEeMAaTHUKOM pabodeil mporpaMmbl, y4eOHBIM
MJIAHOM M KaJIeHIapHO-TEMATUYECKUM IJIAHOM JTUCIUIUIMHBI:

Pa3znes 1. TeopeTnueckasi MeXaHUKAa

Tema 1.1 AkcHOMBI CTaTUKH
Tema 1.2. [linockast cucrema CXOIAIIUXCS CUIT
Tema 1.3. ITapa crii. MOMEHT CHIIBI OTHOCUTENBHO TOUYKH
Tema 1.4 [linockas cucrtema cui
Tema 1.5. [IpocTpancTBeHHAs cUCTEMA CUJT
Tema 1.6. LlenTp TsIKECTH TEIA
Tema 1.7. OCHOBHBIE NOHATUS KHHEMATHKU
Temal.8. IIpocreiiniee NBHM>KEHUE TBEPOTO TEa
Tema 1.9. CnoxHoe qBUKEHHE TBEPAOTO Tena
Tema 1.10. OcHOBHBIE 3aKOHBI 1 AaKCHOMBI JTUHAMHKH
Tema 1.11. MeTox KUHETOCTAaTUKHA
Tema 1.12. Tpenue. Padota cunbl. MomHocts. KIT/]
Tema 1.13. OcHOBHBIE TEOPEMBI TMHAMUKH

Pazgen 2. ConpoTnBiieHHe MATEPHATIOB
Tema 2.1. OCHOBHBIE TOHSTUS
Tema 2.2. PacTsiskeHue- cxxatue
Tema 2.3. Cpes- cmsTue
Tema 2.4. ['eomeTpuyeckre XapakKTEPUCTUKH TUIOCKUX CEYEHUN
Tema 2.5. Kpyuenue
Tema 2.6. IIpsimoii monepedHbIii U3ruo
Tema 2.7. IIpoaonabHbIi U3rud



KpuTtepuu oneHuBasi TEOPETUYECKOT0 BONPOCA M MPAKTHUYECKOIH 3a1a4un
OueHka «5» - CTaBUTCSA, €CIIM CTYJEHT CIPABWIICS C 33/IaHUEM B TIOJTHOM 00BhEME,
100 OMYCTUI HEOOJIBIIINE HETOUHOCTU B OTBETAX

Ouenka «4» - CTaBUTCS, €CIM CTYISHT JOMYCTHJI HEOOJBINNE HETOYHOCTH B
OTBETE, HO B IIE€JIOM OTBETHUJI MPABHIILHO

Ouenka «3» - CTaBUTCS, €CJIM CTYJCHT JOIYyCTHII HeJIOUETHI IIPU OTBETE, HO 3HACT
OCHOBHBIC TTOHATHS, PACKPBIBACT BOIIPOC HE B ITOJTHOM 00BEME

OueHnka «2» - CTaBUTCSA, €CIIM CTYJEHT JOMYCTHJ rpyOble OIIMOKH MPH OTBETE,
100 HE 3HAET MaTepHaIl U IyTaeTCs B OTBETaX
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Teopeanecmle BOIIPOCHI JIA IIOATOTOBKH K 3K3aMECHY IO JHCHMILIMHE

«TexHnuyeckasi MEXaHHUKA»

. 3a71a4M TEOPETUUECKON MEXaHUKU

. [lonsiTue o cuie u cucTemMe CUil

. UTO Takoe akTUBHAs cuja

. Kakue cuiibl BO3HMKAIOT IO JICUCTBUEM BHELIHEW CHJIBI
. UTo Takoe peakTUBHAs CUJIA.

. IlepBast akcuoma cTaTuKu

. Bropas akcrnoma cratuku

. Tpetbst akcnoMa CTaTUKH

. UeTBepTast akcuoOMa CTaTUKHU

. IIsTas akcuoma CTaTUKH

. Uto Takoe cBOOOJIHOE TEJI0

. UTo Takoe CBs3aHHOE TEJIO0

. Pa3HOBHHOCTH CBsI3el

. Yto Takoe cxojsmias cuia

. YCI0BUE paBHOBECUS INIOCKOM CUCTEMBI CXOISIINX CHJT

. Teopema Ilyanco

. UeMy paBeH IJ1aBHbIM MOMEHT CUCTEMBI CUJI IIPY NMPUBEJICHUH €€ K TOUKE
. UTo Ha3bpIBaeTCs TPACKTOPUEH JIBUKECHUS

. OCHOBHBIC KWHEMATHYECKHUE MMapaMeTpPbl

. BuJibl KHUHEMATUYECKUX MMapaMeTPOB JIBUKECHUS TOUKU

. UTo Ha3bIBaeTCs MJIOCKONAPAUIEbHBIM IBUKEHUE TBEPIOTO TENA
. IlepBast akcuoma TMHAMUKHA

. Bropas akcrnoma quHaMUKH

. Tpetbst akcuomMa JMHAMUKHU

. UerBepras akcuoMa JUHAMUKHU

. 3aKOH TPEHUSI CKOJIbKECHHUS



27. Ot 4ero 3aBUCHUT KOIPDUITUEHT TPEHUS CKOJIBLKCHUS

28. Uto Ha3bIBalOT Maccol Tena. Eqununa usmepenus B cucteMe CU maccel Tena.
29. Yo Takoe cujia UHEPLIMHU

30. [Tpunuun JlanamGepa

31.YT1o Ha3bIBAETCSA IBUKYIIEH CUIION

32. ®opmyiia pabOThl MOCTOSHHOM CHJIBI HA MIPSMOJIUHEHHOM ITyTH

33. Enunuiia usmepeHus: paboThbl

34. ®opmyiia onpeaeaeHus: CUIIbI TSKECTH

35. Yemy paBHa paboTa paBHOJICUCTBYIOLIEH CHIIbI

36. Uto Takoe MOIIHOCTh. ENUHALIBI H3MEpEHUS

37. ®opmyJia ONpeesIeHUs MOIIHOCTH MPU MOCTYNATEIbHOM JABUKECHUU

38. ®opmyiia onpeaeeHuss MOIHOCTH MPU BpalllaTeIbHOM JIBUKEHHUH

39. Uto takoe k03P GUIIUEHT MOJIE3HOTO IeHCTBUS

40. ®dopmyiia onpeereHus Mojae3HOM MOIIHOCTH (PaboThI)

41. Yemy paBHa MOUTHOCTh CHJIBbI IPU BPAILLICHUU

42. Enununsl uzmepenust CU MomHoctu

43. Yto Ttakoe paboTa

44. TeopeMbl AMHAMUKU. UTO Ha3bIBAETCS DHEPTHUE.

45. ®opmyia onpeaeneHus CUibl UHEPIIUU

46. MexaHH4YECKHE CBOMCTBA MaTEpUAJIOB

47. YTto Ha3bIBACTCS MPOYHOCTHIO, )KECTKOCTHIO, YCTOMUYHNBOCTHIO

48. ITo kakoMy TIPUHLIUITY KJIACCU(DUIIUPYIOTCS HAarpy3KH B

CONMPOTHUBJICHUN MaTepUAJIOB

49. K xakomy BUIy pa3pyLICHUI TPUBOAUT NOBTOPHO — IIEPEMEHHBIE HATPY3KH
50. Chopmupyiite 3akoH ['yka B coBpeMeHHOM (popMe Mpu pacTKEHUH — CKATHU.
51. B yeMm 3akirouaeTcss METOJI CEUCHUI

52. Ilpu Kakux Harpy3Kax MPOU3BOJUTCS pacyeT HA yaap

53. Kakue cuiibl UCHIBITHIBAIOT 3JIEMEHTHI KOHCTPYKIIMH

54. Kakuie BHyTpEeHHUE CUJIOBBIC (DAKTOPHI BO3HUKAIOT B CEYCHUU Opyca mpu
PaCTSIKEHUU-CKATUI

55. Ilox mercTBHEM KaKUX CWJI BO3HHUKAIOT BHYTPEHHUE CUJIbI YIIPYTOCTH
56. Kak Ha3bIBalOT BEIMYMHY UHTEHCUBHOCTH BHYTPEHHUX CUJI B TOUKE
MONEPEYHOTO CEUECHHUS

57. Kakue cuiibl BO3HUKAIOT B COMPOTUBJICHUU MaTepUaioB

58. Kakue nedopmainy BbI3bIBAIOT CHIIBI Y 3JIEMEHTOB KOHCTPYKIIHI

59. Kakue ciiibl OTHOCATCS K BHEIIIHUM CHJIaM

60. Kakue cuiibl BbI3bIBAIOT PACTSKEHUE WM CKaThe Opyca



61.
62.
63.
64.
65.
606.
67.
68.
69.
70.
71.
72.

Kakue HanpspkeHust AEMCTBYIOT P PACTKEHUN-CKATHU

Yro xapakrepusyeT MOAyJb yupyroctu E

Yro noka3bIBaeT 3I0pa MPOAOJIBHON CUIIbI

OCHOBHBIE XapaKTEPUCTUKH MPOYHOCTH MaTEPUAIIOB

UYro Ha3bIBaeTCS NPEACIBHBIM HAPSHKEHUEM

Kakoe siBlIeHHE Ha3bIBAIOT TEKYUYECTHIO

Kaxkue cymecTByrOT pacueTsl Ha IPOYHOCTh IIPU PACTSAKEHUU — CHKATUU
Uto Takoe casur (cpe3)

Kaknm coOoTHOImIEHNEM MOKHO BBIPA3UTh yCIOBUE IPOYHOCTHU IIPU CMATHH
dopmyiia onpenenaeHus IoWaau cMATUs 0oaTa

dopmyiia OpeaesIeHUs] TPOYHOCTH CBAPHOTO COETMHEHUS

UeMy paBeH MOJSPHBIA MOMEHT UHEPLUU CEYEHUsI. EAMHNLIBI U3MEPEHNUS

MOMCHTA MHCPIUHU

73.
74.
75.
76.

Yemy paBeH 0CEBOM MOMEHT HHEPLIUHU IIPSIMOYTOJIbHUKA

UeMy paBeH MOJAPHBIM MOMEHT UHEPLIUU KOJIbLIA

Yro takoe kpyuenue. Kakoit BHyTpeHHUI ()aKTOp BOSHUKAET B CEUYCHUU
Yemy paBeH KpyTsIIMil MOMEHT B CEYEHUU Opyca



KOHTpOHLHO— OLOCHOYHEIC CPCACTBA:

NucTpykuust o BbINOJTHEHUIO

DK3aMEHALMOHHBII OUJIET COIEPKUT 3 TEOPETUUYECKUX Bompoca U 1
MIPAKTUYECKYO 3aa4y. Bpems Ha MOAroTOBKY OTBETOB Ha BONPOCHI - 60 MUHYT.
KpuTtepun oneHuBasi TeOpeTHYECKOr0 BONPOCA M MPAKTHYECKOH 3a1a4m
Ouenka «5» - CTaBUTCSA, €CIU CTYJEHT CIPABUIICS C 33/IaHUEM B TIOJTHOM 00bEME,
100 oMYy CTUI HEOOIbIINE HETOYHOCTH B OTBETAX

Onenka «4» - CTaBUTCS, €CIIM CTYJEHT JAONYCTHUI HEOOJIbIIME HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI IPABUIIBHO

Ouenka «3» - CTaBUTCS, €CIU CTYJEHT JOITyCTHII HEOYETHI IIPU OTBETE, HO 3HAECT
OCHOBHBIE MTOHSTHSI, PACKPHIBAET BOIIPOC HE B IOJHOM 00bEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOMYCTHJ TpyOble OLIMOKH MPH OTBETE,
a0 He 3HAEeT MaTepual U MyTaeTcsa B OTBETaX

3K3AMEHAIIMOHHBIN BUJIET Nel

3aauu TEOPETUUYECKON MEXAHUKHU.

ITepBas akcrnoma CTaTUKMU.

3aKoH TpeHHUs CKOJIbKeHUA. OT 4ero 3aBUCUT KO3(P(PULUUEHT TPEHUS
CKOJIbKCHHUSI.

3anaua

CoeauHeHue ABYXCPE3HBIMU 3aKJIETIKAMU MOCIIEI0BATENBHO
BOCIIPUHUMAETCS TPEeMsI 3aKJICTIKaMH B JIEBOM PSJLy, & 3aT€M TpeMs
3aKJIENIKaMU B MPaBOM psny. [IpoBepuTh NPOYHOCTH 3aKJIETOYHOTO
coenuHeHus Ha cpe3. Harpyska Ha coenqunenue 60 kH, [ 1. | = 100 MIIa,
[ 6en | =240 MI]a.
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HNucTpyknusi no BbINOJIHEHUIO

DK3aMEHAIMOHHBIN OUIIET COIEPKUT 3 TEOPETUUYECKUX Bompoca u 1
MPaKTUYECKYIO 33/1a4y. Bpems Ha MOArOTOBKY OTBETOB Ha BOTPOCHI - 60 MUHYT.
KpuTtepuu onieHuBasi TEOPETHYECKOT0 BONPOCA M MPAKTHYECKOI 3a1a4n
Ouenka «5» - cTaBUTCS, €CIIU CTYACHT CIPABUJICA C 3a/IaHUEM B MOJTHOM 00bEME,
100 TOMYCTUI HEOOJIbIIINE HETOUHOCTU B OTBETAX

OIIeHKa «4» - CTaBUTCA, C€CJIM CTYIACHT JOITYCTHII HEeOOIbIINEe HETOYHOCTH B

OTBETE, HO B I[EJIOM OTBETHJI IPABUIILHO

Ouenka «3» - CTaBUTCS, €CJIU CTYACHT JOIYCTUI HEJOUETHI TP OTBETE, HO 3HAET
OCHOBHBIE TIOHSITHS, PACKPBIBAET BOIIPOC HE B TIOJIHOM 00BEME

OueHka «2» - CTaBUTCS, €CIIU CTYJEHT JOMYCTUJ rpyOble OMUOKH MPU OTBETE
7100 HE 3HAEeT MaTepual U IMyTaeTCcsl B OTBETaX

3K3AMEHAIIMOHHBIN BUJIET Ne2

1. Ilonsarue o cune u cucreMe cuil. Uto Takoe akTuBHasA cuia. Yro takoe
pEaKTHUBHAs CUJIA.

2. Bropas akcuoma JUHAMUKH.

3. 3anumurte GopMyJTy AJisl ONPEICTIECHUS MOIIHOCTHU MPU BPaIlaTeIbHOM
newxkeHuu. Enuaunnel uamepennss CY MomHocTH.

4. 3apgada
ABtomo6miib BecoMm G = 12 kH Tporaercs ¢ mecta. JIBrxyias cuia
F. = 3200 H. Cuna conpotuiieHus ABUKeHUO Frpw = 1200 H.
Haiitu yckopeHue 3Toro aBToMoOUIIsi B MOMEHT Ha4yallo ABUKECHUS.

b
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NHcTpyKums m0 BbINOJTHEHUIO

DK3aMEHAIMOHHBIN OUJIET COJIEPKUT 3 TEOPETUYECKUX Bompoca u 1
MPAKTUYECKYO 3a7a4uy. Bpemsi Ha MOAroTOBKY OTBETOB Ha BOMPOCHI - 60 MUHYT.
Kpurtepuu oueHnBasi TeOpeTH4€CKOro BONPOCAa M NMPAKTHYECKOI 3a1a4H
Ouenka «5» - CTaBUTCSA, €CIIM CTYJEHT CIPABWIICS C 33/IaHUEM B TIOJTHOM O00BEME,
00 JOMyCTHI HEOOIBIIINE HETOYHOCTH B OTBETAX

Ouenka «4» - CTaBUTCS, €CIU CTYJEHT JIOMYCTUJI HEOOJIbIINE HETOYHOCTH B
OTBETE, HO B IIEJIOM OTBETHUJI IPABUIILHO

Ouenka «3» - CTaBUTCS, €CJIU CTYACHT JOIMYCTUI HEJIOUETHI ITPU OTBETE, HO 3HACT
OCHOBHBIE TIOHSITHS, PACKPBIBAET BOIIPOC HE B TIOJIHOM 00BEME

Ouenka «2» - CTaBUTCS, €CJIM CTYACHT JIONMYCTUJ IpyOble OIMMUOKU MpPU OTBETE,
7100 HEe 3HAET MaTepual U IMyTaeTcsl B OTBETaX

IK3AMEHAIIMOHHBINA BUJIET Ne3

1. Bropas akcuomMa CTaTUKH.

2. 3anummuTe GopMyITy JUIsSl ONIpeAesieHrus padO0Thl MOCTOSHHOM CHIIBI Ha
npsimonuHeriHoM nyTtH. Eqununa uzmepenus CU paGoThl.

3. TpeThbsa akcroma JUHAMMKH.

4. 3amaua B
C " h, t h,
30° }W\ Ah
\ 4 y
A v G

Onpenenuts padboty cuiibl Tskectd W(QG) npu nepemMenieHun rpy3a u3 TOuku A
B TouKy C 1o HakJIOHHOH mi1ockocTu. Cuna tspkect Tena GAh = 1500 H, AB =6
M, BC=4 M.
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NucTpykuusi o BHINOJIHEHUIO

DK3aMEHalMOHHBII OUIIET COIEPKUT 3 TEOPETUUYECKUX Bompoca U 1
MIPaKTUYECKYIO 3a/1a4y. Bpems Ha mOAroTOBKY OTBETOB Ha BOMPOCH! - 60 MUHYT.
KpuTtepun onieHnBasi TeOpeTHYECKOr0 BONPOCA M NMPAKTHYECKOI 3a1a4n
Ounenka «5» - CTaBUTCSI, €CJM CTYAEHT CIPABUIICS C 3a/IaHUEM B IIOJTHOM 00bEME,
a100 1OMyCTUI HEOOJIBIINE HETOYHOCTH B OTBETAX

Onenka «4» - CTaBUTCS, €CIM CTYJIEHT JAOIMYCTUJ HEOONIbIINE HETOYHOCTU B
OTBETE, HO B LIEJIOM OTBETUJ IPABUIILHO

Ouenka «3» - CTaBUTCS, €CIU CTYJAEHT JOITyCTHI HEJOYETHI IPU OTBETE, HO 3HAET
OCHOBHBIE MTOHSTHSI, PACKPBIBAET BOIPOC HE B TIOJHOM 00BbEME

Ounenka «2» - CTaBUTCS, €CIU CTYACHT JOMYCTHJI TPyOble OLMIMOKH MPH OTBETE,
100 HE 3HAET MaTepual U IyTaeTcsl B OTBETaxX

SK3AMEHAIIMOHHBIN BUJIET Ne4

YerBepTas akcomMa CTaTUKH.
UYeTBeprast akcuoMa JUHAMUKHU.
Urto Ha3biBalOT Maccoil Tena. Equnnia nsmepenuss CU maccol Tena.

b=

3amaua

CranbHoii Opyc KpyTiioro ceuenus pactsnyT cuiioid F. bpyc 3akpemnieH k cTeHe
C JIeBO# cTopoHbl. J[sinHa ctaibHOTO Opyca 2 M. Halitu abcontoTHOE yUIMHEHUE
opyca AL. U3sectno: F =10 kH, d =10 mm, E =2 x 10°MIIa

A
\ 4
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NucTpykuyst 10 BHINOJTHEHUIO

DK3aMEHAIMOHHBIN OUIIET COIEPKUT 3 TEOPETUIECKUX Bompoca u 1
IIPAKTUYECKYIO 3a1ady. Bpems Ha MOAroTOBKY OTBETOB Ha BOIPOCH - 60 MUHYT.
Kpurtepuu oueHuBasi TeOpeTHYECKOr0 BONPOCA M MPAKTHYECKOH 3a1a4m
Ouenka «5» - CTaBUTCSA, €CIU CTYJEHT CIPABWICS C 33/1aHUEM B IIOJTHOM O00bEME,
100 JOMyCTUI HEOOIBIINE HETOYHOCTH B OTBETAX

Ouenka «4» - CTaBUTCS, €CIM CTYIEHT JOMYCTHUJI HEOOJbIINE HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI MMPABUIILHO

Onenka «3» - CTaBUTCS, €CIU CTYACHT JOIMYCTUII HEJOYETHI TP OTBETE, HO 3HAET
OCHOBHBIE TTOHSTHS, PACKPBIBAET BOIIPOC HE B MOJTHOM 00bEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOMYCTHJ TpyOble OLIMOKHU MpPHU OTBETE,
a100 He 3HaeT MaTepual U MyTaeTcsa B OTBETaX

3K3AMEHALIMOHHBIN BUIET Ne5

[S—

. YclioBHE paBHOBECHUS TUIOCKOW CUCTEMBI CXOSIIMUX CUJl. YTO Takoe
CXOJsAIIas Cuia.

N

[IpuHuun kuneroctaTuku (mpuHUMN Jlanamoepa).

3. 3amauu AMHAMHUKHU.

4. 3anmaua

CBapHO€ COeIMHEHHE BBIIIOJHEHO YTJIOBBIMU IIBAMH C HAKJIAIKOM:
S =10 MM, b = 120 mm. Paccunutarh cymMmMapHyto IJIOIIAIb Cpe3a
CBApHBIX IIBOB IIpu nepeaave cuibl F = 60 kH.

F Is F
F
—= = | T
b
F ¥ F
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NHucTpyKnusi 0 BHITIOJTHEHUIO

DK3aMEHAIIMOHHBIN OUJIET COIEPIKUT 3 TEOPETUISCKUX Bompoca U |
IPAKTUYCCKYIO 3a/1a4y. BpeMs Ha IMOATrOTOBKY OTBETOB Ha BOMPOCHI - 60 MUHYT.
KpuTtepun onieHHBasi TEOPETHYECKOT0 BONPOCA M MPAKTHYECKOIH 3a1aun
OueHka «5» - cTaBUTCS, €CJIU CTYICHT CIIPABUJICS C 3aJaHUEM B IOJTHOM 00beMe,
00 JTOMYCTHIT HEOOJIBIIINE HETOYHOCTH B OTBETaX

Ouenka «4» - CTaBHTCS, €CIU CTYIASHT JONMYCTHJI HEOOJBIIHE HETOYHOCTH B
OTBETE, HO B II€JIOM OTBETHJI IIPABUIBLHO

Ouenka «3» - CTaBUTCSA, €CIIM CTYJCHT JOITyCTHI HeJIOUYETHI TIPU OTBETE, HO 3HACT
OCHOBHBIC TIOHATHS, PACKPBIBAET BOIIPOC HE B IMOJTHOM 00BEME

OueHka «2» - CTaBUTCA, €CIIA CTYJEHT JIOMYCTHUJ rpyOble OMMOKHU MPU OTBETE,
700 HE 3HAET MaTepHual M MyTaeTCs B OTBETaxX

3K3AMEHAIIMOHHBINA BUJIET Ne6

1. Mexannueckre CBOMCTBA MAaTEPUAIIOB. [[aTh XapaKTEPUCTUKU MATEpHUAIIAM.
Chommupyiite 3axoH ['yka nmpu pacTsskKeHUH — CKATUU.

3. UYro Takoe ko3hHUIMEHT MOIe3HOTO AeHCTBUS. 3anuimuTte Gopmyry ams
OTIpeJIEIICHHS TIOJIE3HONU MOIIIHOCTH (padoThI).

4. 3amaua
C momoIipio HEMOIBUKHOTO OJioKa rpy3 Maccoit m = 100 Kr, moHsIN Ha
BbicOTY h = 5 M. Heob6xoanmo nocuntarh 3aTpadeHHyto padory, eciu KI1J]
3TOM yctaHoBKkU = 70%
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NucTpykuusi 1o BHINOJIHEHUIO

DK3aMEHAIMOHHBII OUJIET COIEPKUT 3 TEOPETUUYECKUX Bompoca U 1
MIPAKTUYECKYO 3a7a4yy. Bpems Ha MOArOTOBKY OTBETOB Ha BONPOCHI - 60 MUHYT.
Kpurtepun oneHuBasi TeOpeTHYECKOro Bonpoca

Ouenka «5» - CTaBUTCSA, €CJIU CTYJEHT CIPABUIICS C 33/IaHUEM B TIOJTHOM 00bEME,
00 TOMYCTUI HEOOJIBIIINE HETOYHOCTU B OTBETaX

Onenka «4» - CTaBUTCS, €CIM CTYJEHT AONYCTUI HEOOJIbIIME HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI IPABUIIBHO

Ouenka «3» - CTaBUTCS, €CIU CTYJAEHT JOITyCTHII HEOYETHI IIPU OTBETE, HO 3HAECT
OCHOBHBIE MTOHSTHSI, PACKPHIBAET BOIIPOC HE B IOJHOM 00BbEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOMYCTHJ TpyOble OLIMOKH MpPH OTBETE,
100 He 3HAEeT MaTepual U MyTaeTcsa B OTBETaX

3K3AMEHAIIMOHHBINA BUJIET Ne7

Kaxkue cuisl BOBHMKAIOT B COITPOTHUBIIEHHH MaTtepuaios. [Io kakomy npuHIuy
KJIACCU(PUIMPYIOTCS HATPY3KU B CONMPOTHUBIEHUN MAaTEPHAJIOB.

3anuiuTe GopMyITy JUIsl pacueTa MOIIHOCTH MPH MOCTYMATEIbLHOM

nexkeHnn. Enuaniel uamepenns C1 MomHoOCTH.

. Uto Ha3bIBaeTCs MIIOCKONApAILIEIbHBIM JIBU’KEHHUE TBEPJOTO TeNa.

3anaua

ITon nevictBuem Bpamaromero Momenra M = 200 Hm koseco Bpamaercs us
COCTOSIHUS TIOKOSI U 32 4 CEeKyHIbl CKOpPOCThb Kosieca aocturaer 320 06/
MUH. OnpeeauTh MOMEHT UHEPLIMH KOJIeca.
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HNHcTpyKuMs 10 BBINOJITHEHUIO

DK3aMEHAIMOHHBINA OMIIET COAEPKUT 3 TEOPETHUECKUX Borpoca U 1
IIPAKTUYECKYO 3a7a4dy. Bpems Ha MOArOTOBKY OTBETOB Ha BOIPOCHI - 60 MUHYT.
Kpurepuu oueHnBasi TEOPETHYECKOr0 BONMPOCA

Ouenka «5» - CTaBUTCSA, €CIU CTYJEHT CIPABWIICS C 33IaHHEM B TIOJTHOM 00bEME,
100 oMy CTUI HEOOIbIINE HETOYHOCTH B OTBETAX

Ouenka «4» - CTaBUTCS, €CJIM CTYIEHT JOMYCTHJI HEOOJbIINE HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI IPABUIIBHO

Ouenka «3» - CTaBUTCS, €CIU CTYJEHT JOITyCTHII HEJOYETHI IIPU OTBETE, HO 3HACT
OCHOBHBIE MTOHSTHSI, PACKPBIBAET BOIIPOC HE B IIOJHOM 00bEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOMYCTHJ TpyOble OLIMOKHU MpPH OTBETE,
a0 He 3HaeT MaTepual U MyTaeTcsa B OTBETaX

9K3AMEHAIIMOHHBIN BUIET Ne§

1. Yro Takoe kpyuenue. Kakue nedopmariiy BO3HUKAIOT IPU KPYUCHUU.

2. YeMy paBeH OCEBO MOMEHT Kpyra OTHOCUTENIbHO ocu Oy.
Enununbl usmepeHuss MOMEHTOB UHEPITUU.

3. Kakue BHyTpeHHUE CHIIOBBIE (DAKTOPHI BO3HUKAIOT MPU CIIBUTE U CMSTHUHU.
YcnoBre NPpOYHOCTH MPU CMSITHH.

4. 3anmaua
Bec Tena na 3emunie 50 H, Bec Toro e tena Ha nyHe 8,7 H. Onpenenuts
yCKOpEeHHe cBOOOAHOrO najienue Ha JIyHe.
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HNucTpyknusi no BbINOJIHEHUIO

DK3aMEHAIMOHHBIN OUIIET COIEPKUT 3 TEOPETUUYECKUX Bompoca u 1
MPaKTUYECKYIO 3a/1a4y. Bpems Ha mMOArOTOBKY OTBETOB Ha BOTPOCHI - 60 MUHYT.
KpuTtepuu oneHuBasi TEOPETHYECKOT0 BONPOCA M MPAKTHYECKOI 3a1a4n
Ouenka «5» - cTaBUTCS, €CIIU CTYJACHT CIPABUJICA C 3a/IaHUEM B IMOJTHOM 00bEME,
100 TOMYCTUI HEOOJIbIIINE HETOUHOCTU B OTBETAX

Ouenka «4» - CTaBUTCS, €CIU CTYJEHT JIONMYCTUJI HEOOJIbIINE HETOYHOCTH B
OTBETE, HO B II€JIOM OTBETHJI IPABUIIBLHO

Ouenka «3» - CTaBUTCS, €CJIU CTYACHT JOIYCTUJ HEJIOUETHI ITPHU OTBETE, HO 3HAET
OCHOBHBIE TIOHSITHS, PACKPBIBAET BOIIPOC HE B TIOJIHOM 00BEME

OueHka «2» - CTaBUTCSA, €CIIU CTYJEHT IOMYCTUJ rpyOble OMMOKHU MPU OTBETE,
00 HEe 3HAET MaTepual U IMyTaeTcsl B OTBETaX

3K3AMEHAIIMOHHBINA BUJIET Ne9

1. B yem 3akiroyaeTcsi METO]I CCUCHMUIA.

2. Kakue cuiibl UCTIBITHIBAIOT JIEMEHTHI KOHCTPYKIIMH.
Kakue BHyTpeHHUE CUIIOBBIE (haKTOPhl BOBHUKAIOT B CEUCHHUU Opyca mpu
PACTSKEHUU-COKATUU.
[Tox nericTBHEM KaKMX CHJI BOBHUKAIOT BHYTPEHHUE CHJIBI YIIPYTOCTH.

3. CBsi3U U peaKklnM CBA3EH.

4. 3agauda
bosrt HarpyxkeH pactaruBaromie cuiion F. Paccunrate BeIMuMHy IUI0IIA 1A
cmstus 6onra ipu pevictBun cwibl F, ecnu d = 20 mm, H = 14 M,
D =36 mMm. D

A

A
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HNHcTpyKuMs 10 BBINOJTHEHUIO

DK3aMEHaLMOHHBII OUIIET COIEPKUT 3 TEOPETUYECKUX Bompoca U 1
IIPAKTUYECKYO 3a1a4y. Bpems Ha MOAroTOBKY OTBETOB Ha BOIPOCH! - 60 MUHYT.
Kpurepuu oueHnBasi TEOPETHYECKOI0 BONPOCA M NMPAKTHYECKON 3a1a4H
Ouenka «5» - CTaBUTCSA, €CIHU CTYJEHT CIPABWIICS C 33IaHHEM B TIOJTHOM O00bEME,
100 JOMyCTUI HEOOIbIINE HETOYHOCTH B OTBETaX

Ouenka «4» - CTaBUTCS, €CIM CTYIEHT JOMYCTHUJI HEOOJbIINE HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI IPABUIIBHO

Ouenka «3» - CTaBUTCS, €CIM CTYJEHT JOITyCTHII HEJOYETHI IIPU OTBETE, HO 3HACT
OCHOBHBIE MTOHSTHSI, PACKPBIBAET BOIIPOC HE B IIOJTHOM 00bEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOIYCTHJ TpyOble OLIMOKHU MpPH OTBETE,
1100 He 3HaeT MaTepual U MyTaeTcsa B OTBETaX

3K3AMEHAIIMOHHBIN BUIET Nel0

1. 3agaum kuHemaTuku. OCHOBHbIC KHHEMATUUYECKHUE TTapaMETPhl JBUKEHUS
TOYKH.

2. Kakwue cuiipl OTHOCSTCS K BHEIITHUM CHJIAM.

3. Kakue HanpsKeHHs AEMCTBYIOT IPH PaCTSHKEHUU-CHKATUU.
Jlate onpenenenue.

4. 3AJTAYA
[TapameTpsl Guryp:
di=72MMm, d; =12 mm, h =72 MM, h; = 16 MM, h, = 6 MM,
a=48 MM, b=36 MM, b; =32 mm. d, d,
Beruuciauts: Th
1. OceBoit MOMEHT Kojbma Tk.
2. OceBOi MOMEHT NMPAMOYTOJIbHUKA T. <P,

3. [TonspHeiit MoMeHT Kkpyra T,
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HNucTpykuust 10 BHINOJTHEHUIO

DK3aMEHAIMOHHBIN OUIIET COIEPKUT 3 TEOPETUIECKUX Bompoca u 1
IIPAKTUYECKYIO 3a1ady. Bpems Ha MOAroTOBKY OTBETOB Ha BOIPOCH - 60 MUHYT.
Kpurtepuu oneHuBasi TeOpeTHYECKOr0 BONPOCA M MPAKTHYECKOH 3a1a4m
Ouenka «5» - CTaBUTCSA, €CIU CTYJEHT CIPABWICS C 33/1aHUEM B IIOJTHOM O00bEME,
100 JOMyCTUI HEOOIBIINE HETOYHOCTH B OTBETAX

Ouenka «4» - CTaBUTCS, €CIM CTYIEHT JOMYCTHUJI HEOOJbIINE HETOYHOCTH B
OTBETE, HO B LIEJIOM OTBETUJI MMPABUIILHO

Onenka «3» - CTaBUTCS, €CIU CTYACHT JOIMYCTUII HEJOYETHI TP OTBETE, HO 3HAET
OCHOBHBIE TTOHSTHS, PACKPBIBAET BOIIPOC HE B MOJTHOM 00bEME

Ounenka «2» - CTaBUTCS, €CIU CTYAEHT JOMYCTHJ TpyOble OLIMOKHU MPH OTBETE,
a100 He 3HaeT MaTepual U MyTaeTcsa B OTBETaX

9K3AMEHAIIMOHHBIN BUJIET Nell

1. OcHOBHBIE TpeOOBaHUSA K I€TAISAM U KOHCTPYKIUSM B COPOTUBIIEHUN
MartepuanioB. JlaTh XapakTepUCTUKH MaTepuasam.

2. Copmynupyiite 3akoH ['yka B coBpeMeHHOM (hopMe MpHU PaCTSHKEHUH —
cKaThM. 3anummuTe GopMyITy JUisl pacyeTa NepeMellieHU MONepedHbIX
CeUeHH Opyca Mpu pacTsHKEHUH U CKaTuU. UTo XapakTepu3yeT MO1yb
yHIpyroctu Marepuana. Equauna usMepeHus MoAyJisl yIpyroCTH.

3. Kak Ha3bIBalOT BEIMYNHY HUHTEHCUBHOCTH BHYTPEHHHX CHJI B TOUKE
Tesa. Jate XapakTepUCTUKY JaHHOW BEJIUYUHE.

4. 3agaua

Omnpenenuts 3aTpaueHHy0 MOILITHOCTh MOTOpPa JI€0eIKU U1 MOABEMA TPy3a BECOM
3 kH na Beicoty 10 M 3a 2,5 c. KIIJ] mexanu3ma nebenku 0,75.
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HNHcTpyKIus 10 BHITIOJTHEHUIO

DK3aMEHAIIMOHHBIN OUJIET COIEPIKUT 3 TCOPETUUCCKUX Bompoca U |
IPAKTUYECCKYIO 3a/1a4y. BpeMs Ha MMOATrOTOBKY OTBETOB Ha BOIPOCHI - 60 MUHYT.
Kpurtepuu ouneHnBasi TeOpeTHYECKOro BONPOCA M MPAKTHYECKOi 3a1aun
OueHka «5» - cTaBUTCS, €CJIU CTYACHT CIIPABUJICA C 3aJaHUEM B ITOJTHOM 00beMe,
00 JTOITYCTHII HEOOJIBIIINE HETOYHOCTH B OTBETaX

Ouenka «4» - CTaBUTCS, €CIM CTYJEHT JOMYCTHJI HEOOJBINE HETOYHOCTH B
OTBETE, HO B II€JIOM OTBETHJI MPABHILHO

Ouenka «3» - CTaBUTCSA, €CIIM CTYJSHT JOITYyCTHI HeJIOUYETHI TIPU OTBETE, HO 3HACT
OCHOBHBIC TIOHATHS, PACKPBIBAET BOIIPOC HE B IMMOJTHOM 00BEME

OueHka «2» - CTaBUTCA, €CIIA CTYJEHT TOMYCTHJ rpyOble OMMOKH MPU OTBETE,
00 HE 3HAET MaTepHuaj M IMyTaeTCs B OTBETaxX

3K3AMEHAIIMOHHBINA BUJIET Nel2

1. Kakue BHyTpeHHHE CUIIOBBIE (DAKTOPHI BHI3BIBAIOT JIe(POpMAITHIO B
COINPOTHUBIICHUN MaTEepUaJIOB. JaTh XapaKTEPUCTUKY KKIOMY

bakrtopy.

2. OCHOBHBIE 3aJ1aUU JTUHAMHUKU.

3. Kakoii mapameTp omnpeenser paboTy CHUIIbI TSHDKECTH. 3anuiuTe GopMyIry
JUTS oTIpeiesieHus pabOoThl CHITBI TshKeCTH. EnMuHuIBI n3MepeHust paboThbl.

4. 3agaua

ITon neiicTBreM Bpaiatoiiero Momenta My, = 200 Hm kosieco Bpamaercs us3
COCTOSIHUS TTOKOS ¥ 3a 4 CEKYHJIbI CKOPOCTh KoJsieca gocturaet 320 06/ MUH.

NucTpyKumsi 1o BHINOJIHEHHUIO

DK3aMEHAIMOHHBIN OUJIET COJIEPKUT 3 TEOPETUYECKUX Bompoca u 1
MPAKTUYECKYIO 3a7a4y. Bpemsi Ha MOAroTOBKY OTBETOB Ha BONPOCHI - 60 MUHYT.
Kpurtepuu oueHnBasi TeOpeTH4€CKOro BONPOCAa M NMPAKTHYECKOI 3a1a4H
Ouenka «5» - CTaBUTCSA, €CIIM CTYJCHT CIPABWIICS C 33/IaHUEM B TIOJTHOM O00BEME,
00 JOMyCTHI HEOOIBIIINE HETOYHOCTH B OTBETAX

Ouenka «4» - CTaBUTCS, €CIU CTYJEHT JOMYCTUJI HEOOJbIINE HETOYHOCTH B
OTBETE, HO B IIEJIOM OTBETHJI IPABUIILHO

Ouenka «3» - CTaBUTCS, €CJIU CTYACHT JOIMYCTUI HEJIOUETHI TPU OTBETE, HO 3HACT
OCHOBHBIE TIOHSITHS, PACKPBIBAET BOIIPOC HE B TIOJIHOM 00BEME

Ouenka «2» - CTaBUTCS, €CJIM CTYACHT JIONMYCTUJ IpyOble OMIUOKU MpPU OTBETE,
700 HEe 3HAET MaTepual U IMyTaeTcsl B OTBETaX

3K3AMEHAIIMOHHBINA BUJIET Nel3

1. Yro Takoe xpyuenue. Kakue nedopmanny BO3HUKAIOT MPU KPyUEHUH.

2. Kakas BenuunHa pabOThl HEOOXOAMMA HA TIPEOI0JICHUE TPEHUS B 3BEHBSX
MAaITUHBL. 3anuImITe GOPMYIIBI IS pacdeTa paboThl TP MOCTYNATEIIBHOM U
BpalllaTeIbHOM JIBI>KEHUSAX. EnuHuna nsmepenus padoThl.

3. Yro Takoe casur (cpe3). Kak npoucxoauT pa3pylieHue JeTaiu Npu CIBUTE.
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VYcioBue NpoYHOCTHU MPU CABUTE.
4. 3anaua

Bec Tena na 3emue 50 H, Bec Toro ke tena Ha nyHe 8,7 H. Onpenenutsb
yCKOpeHHe cBoOOIHOTO MmajicHue Ha JIyHe.

NHucTpyKnusi 0 BHITIOJTHEHUIO

DK3aMEHaIMOHHBIN OUIIET COIEPKUT 3 TEOPETUUYECKUX Bompoca U 1
NPAKTUYECKYIO 3a/1a4y. BpeMsi Ha MOATrOoTOBKY OTBETOB Ha BOMPOCHI - 60 MUHYT.
Kpurtepuu oneHnBasi TeOpeTHYECKOro BONPOCa M NMPaKTUYECKOi 3a1aun
OueHka «5» - cTaBUTCS, €CJIU CTYACHT CIIPABUJICS C 3aJlaHUEM B IOJTHOM 00beMe,
00 JIOMYCTHIT HEOOJIBIIINE HETOYHOCTH B OTBETaX

OueHka «4» - CTaBUTCS, €CIH CTYJSHT JONMYCTHJI HEOOJbIIFE HETOYHOCTH B
OTBETE, HO B II€JIOM OTBETHJI IIPABUIBLHO

Ouenka «3» - CTaBUTCSA, €CJIM CTYJEHT JOITYyCTHI HeJIOUETHI IIPU OTBETE, HO 3HACT
OCHOBHBIC TIOHATHS, PACKPHIBAET HE B IMOJTHOM 00bEeMe

OueHka «2» - CTaBUTCA, €CIIA CTYJEHT MOMYCTHUJ rpyOble OMMOKH MPH OTBETE,
700 HE 3HAET MaTepuall U MyTaeTCs B OTBETaX

3K3AMEHAIIMOHHBINA BUIET Nel4

1. llenp u 3aa9u METO1a CECUCHUI.

2. Bujipl Harpy30k ¥ pa3HOBUHOCTH OMOp OajouHbIX cucteM. [laTh

OIPEICIICHUE IAPHUPHO — MTOJBUKHOU OTIOPHI. 3.
OcHOBHBIE BUIBI CBSI3€M TBEPIOTO TEJa U UX peakiuu. J[ath onpeneieHne
3aIIEMJICHUE WITH «3aJICJIKAY.

4. 3amaya

bourt HarpyxeH pactaruBaromien cuwiior F. Paccunrate BeMunHy IUIOMAINA Cpe3a
oonta. d =20 mMm, D =36 mm, H =14 MM, h=10 MM, b = 16 MMm.

MNucTpyknusi no BbITNOJIHEHUIO

DK3aMEHAIMOHHBIN OUIIET COIEPKUT 3 TEOPETUUECKUX Bompoca u 1
MPaKTUYECKYIO 33/1a9y. Bpems Ha mOAroTOBKY OTBETOB Ha BOTPOCHI - 60 MUHYT.
KpuTtepuu oneHuBasi TEOPETUYECKOT0 BONPOCA M MPAKTHUYECKOI 3a1a4un
Ouenka «5» - cTaBUTCS, €CIIU CTYJACHT CIPABUJIICA C 3aJJaHUEM B MOJTHOM 00bEME,
100 OMYCTUI HEOOJIBIIINE HETOUHOCTU B OTBETAX

Ouenka «4» - CTaBUTCS, €CIU CTYJEHT JOMYCTUJI HEOOJIbIIME HETOYHOCTH B
OTBETE, HO B II€JIOM OTBETHJI IPABUIBLHO

Ouenka «3» - CTaBUTCS, €CJIU CTYACHT JOIYCTUI HEJIOUETHI TP OTBETE, HO 3HACT
OCHOBHBIE TTOHATHS, PACKPBIBAET BOIIPOC HE B MOJTHOM 00bEeMe

OueHka «2» - CTaBUTCS, €CJIM CTYACHT JONMYCTHJ IrpyOble OIMUOKM MpPU OTBETE,
700 HE 3HAEeT MaTepual U IMyTaeTCsl B OTBETaX
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3K3AMEHAIIMOHHBINA BUIET Nel5

1. OcHOBHBIE KHNHEMATHUYECKHE MapaMeTphl IBHKEHUS TOUKHU. JaTh
ONpENEIICHNE CKOPOCTH IBWXKEHUA. ENMMHALBI H3MEPEHNsT CKOPOCTH.
2. Yto Takoe cuia MHEpUUU MAaTepUAIBHON TOUKH. Kakue cuiel nHepunn
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BO3HMKAIOT [IPU BPAIATEIbHOM JABUKCHHH.
3. Kakoro xapakrepa HalpsKeHUsI BOZHUKAIOT B IIONIEPEYHOM CEUEHUH Opyca npu
pacTsKeHUU U ckaThd. Kak pacnpeneneHsl HalpsHKEeHUs IO CEYEHUIO MPU
PACTSKEHUU U CokaThU. EqMHUIA M3MEepeHust HallpsKEHU .

4. 3apaua

Jlano ypaBHeHHe aBrkeHns Touku: S = 0,36t> + 0,18t. OnpeneauTs CKOPOCThH
TOYKHU B KOHILIE TPEThEIl CEKYH/Ibl JBUKEHUS U CPEIHIOI0 CKOPOCTh 3a TIEPBHIE 3
CEKYH/IbI.

ITakeTt 3x3ameHaTopa

3K3AMEHAIIMOHHBIN BUJIET Nel
1.3a0auu meopemuueckoit mexanuku
Bruniouaer Tpu pasnena: «TexHnueckas MexaHnkay, « COPOTHBIIEHUE MAaTEPHATIOBY,
«JleTanu MammHy.
«Texnuueckan mMexanuka» — u3y4aeT OCHOBHBIE 3aKOHBI IBM)KEHUS TBEPABIX T U UX
B3aUMOJICHCTBUE.
TexnuuecKyio Mexanuxy noopazoeasom Ha Cmamuxy, KUHeMamuKy U OUHAMUKY.
Cmamuka — vi3y4aeT yCIIOBUE PaBHOBECHUS CUJI MOJI IEHCTBUEM CHIL
Kunemamuka — paccMaTpyBaeT IBUKEHUE TEJ B IPOCTPAHCTBE.
unamuka — u3y4aet JIBWKCHHUE TEJ IO JCHCTBUEM CHUIL.
«ConpoTuBJeHHEe MATEPHAIOBY - U3VYdAem OCHO8bI NPOYHOCIU MAMEPUATIO8 U MeMOObl
pacuemos 31emMeHno8 KOHCMPYKYUU Ha RPOYHOCHIb, JHCECMKOCHb U YCMOUYUBOCHb HOO
8030elcmauem GHeUHUX CUL.
«JleTanm MalIMHY - paccmampusaem 0CHO8bL KOHCIMPYUPOBAHUS U pacyema oemanell u
cOOpOUHbIX eOUHUY 00Ujec0 HAZHAYEHUS.
2.IlepBast akCHOMA CTATHKU
[Ton neficTBreM ypaBHOBEIICHHOW CUCTEMBI CHJT a0COIIFOTHO TBEPJI0E TEIIO WIIM MaTepHaIbHas
TOYKa HAXOJIUTHCS B PABHOBECHHU WJIM JIBWXKYTCSI PABHOMEPHO U MPSIMOJIMHEHHO (3aKOH
WHEPIIHH).
3.3axkon mpenusa ckonvicenus. Om uezo 3agucum KoIgpuyuenm mpenus cKOIbHCEHU.
TpeHue — conmpoTHBIICHNE, BOSHUKAIOIIEE MTPH ABMKEHUH OJTHOTO MIEPOXOBATOTO TEJa TI0
MIOBEPXHOCTH JIPYTroOro. Cuna
COIPOTHUBIICHUS IBUKEHUIO TIPU CKOJIBKEHUH HA3BIBAIOT CUION MPEHUA CKONbHCEHUS.
3aKOH TPEHHS — CHJIa TPEHHS MPSIMO TPOTIOPIIMOHATBHA CHJIE HOPMAaTBHOTO JTABJICHUS F=
fR
R — cuita HOpMaIbHOTO JaBICHUS
f - KO3pPHUIHUEHT TPeHUSs CKOIBKEHHS
Cuia TpeHus BCeT/Ia HalpaBJIeHa, B 0OpaTHYIO HAIIPABICHHUIO TBHKEHHS.
Cuna TpeHus: MEHSIETCS OT HyJIsl 10 MAKCUMAIILHOTO 3HAYCHMSI, HA3BIBAETCS CHIION TPEHHUSI
MOKOS (CTaTHYECKOE TPEHHE).
Cuna TpeHus npu ABUKCHUN MEHBIIIE CUITbI TPEHUS MTOKOS.
Koa¢. Tpenust 3aBHCHT OT MaTepHuaioB, OT HAJTMYUS CMa3KH, OT CKOPOCTH TIEPEMEIICHHS.
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4.34/TA9A Pewenue:

CoenuHeHre IBYXCPE3HbIMH 3aKJICIIKaMU TIOCIEI0BATEILHO BOCIIPUHUMAETCS TPEMS

3aKJICTIKaMH B JIEBOM DSy, a 3aTeM TPEMs 3aKJICITKaMH B TIPABOM PSITY.

1. [nomanb cABUTA KAKIOH 3aKJIenku Ac = 2mr’

2. [IpoBepuTh NPOUYHOCTH COEAMHEHNUS Ha CABHT (Cpe3)

Ycnosue npounoctu Ha casur(cpe3) Tc = Q/Ac < [Tc] Q=F/z

Tc = F/zAc z — koandecTBO 3aKJIeNOK

Tc=60x1000/3x2x3,14x6,52="75,4MIla < 100 MIla

[TpouyHoCTh Ha cBUT obecrieueHa

3K3AMEHAIIMOHHBINA BUJIET Ne2

1. 3a0auu cmamuxu. Ilonamue o cune u cucmeme cuJ.
OrtBer:
CraTHuka u3y4yaeT yCIOBHE PaBHOBECHS TeJ MO JEHCTBUEM CHUIL Cuaa
- 3TO M€pa MEXaHUYECKOT0 B3aUMOJICHCTBUS MaTepUATILHBIX Tel Mexay coboi. Cuma
usMepsiercs B HptoToHax 1H = 1 xr m/c?
BHennne cuiipl ObIBatOT aKTUBHBIMU U PEAKTUBHBIMHU.
AxmueHvle cubl BBI3BIBAIOT MIEPEMEILIEHUE Tea.
PeakTuBHbBIE CHIIBI CTPEMSITCS IPOTUBOACHCTBOBATH NIEpEMELIIEHHE Tela M0 BO3/IEHCTBUEM
BHEILIHUX CHIL. BuyTtpennue cuibl
BO3HHUKAIOT B T€JI€ MO/ IeHCTBUEM BHEIIHUX CHJL.
CucremMa CHJI — 3TO COBOKYITHOCTH CHJI ICUCTBYIOIIMX Ha KaKOe TNOO0 TeN0. IKeusaneHmuasn
cucmema cuil — IeUCTBYET, TaK e KaK U 3aJlaHHas. Ypasnoeewennasa cucmema cui — Kotopas
OyIyuH MPUITIOKEHHAS K TeTy , HE U3MEHSET €ro COCTOSHUE.
2. Bmopasa akcuoma ounamuku (6mopoit 3axkon Horomona- ocno6noil 3aKon OuHamuku)
Omeem:
3aBUCUMOCTb MEX]ly CUJION, AEMCTBYIOIIEH Ha MaTepUAIIbHYIO TOUKY U COOOIIaeMbIM
et yckopenueM F = ma Yckopenue
COBIIAJIA€T C HAIIPaBJICHUEM CHJIBI. Ha Bce
Tena Ha 3emIie ICWCTBYET CHUiia TSHKECTH, OHA COOOIIAET Tely YCKOPEHUE CBOOOIHOTO MaIeHus,
HaIpaBJIeHHOE K IeHTpY 3emin G = mg
3. 3anuwume hopmyny 01sa onpeoereHus MOWHOCIMU NPU 6PAUIAMETLHOM OBUNCEHUU.

Eounuuvt uzmepenus CH mowgnocmu. Omeem:
Mownocms - paboTa, BHITIOTHEHHAS 32 €AUHUITY BpeMeHH. EqrHnIa u3MepeHus: BaTThl,
kunoBattel 1 Hm/c = 1BT, 1000BT = 1 KBT. JBr>xeHne TOYKH I10
ayre paanyca u3 Touku My 10 Touku M, . Popmyna s
OIIpeeNIEHUs] MOLTHOCTH NpHU BpalieHuu P = My, @

4. 34/149A

Pewenue:

ABTomo6mib Becom G = 12 kH tporaercs ¢ mecra. J[Brxkymas cuia FnB =

3200 H. Cuna conporusnenus asmwkennto Fropm = 1200 H.
Haiitu yckopeHue 31oro aBToMoOMIsl B MOMEHT Hayallo JBHKEHHUS.
F=Fp —Fon F=3200-1200=2000 H

m=G/g m = 12000/9.81 = 1223,24 kr

a=F/m a=2000/1223,24 = 1,63 m/c

3K3AMEHAIIMOHHBIN BUJIET Ne3
1. Bmopas axcuoma cmamuxu. Omeem:
JIBe cuibl , paBHBIE 110 MOAYJIXO U HAIIPABIICHHBIE 10 OAHOU NPSMOM B Pa3HbIE CTOPOHBI,
ypaBHoBemmuBaroTces. [Fil = [F,l

[Flle #F21
2. 3anuwiume ¢hopmysy 014 onpeoenenusn padonvt ROCMOAHHOU CUIbL HA
npamonunenunom nymu. Eounuya uzmepenus CH padomot. Omeem:

3. Tpemwvsa akcuoma ouHamuxu.
Omeem: CWiibl B3aMMOJICUCTBHS ABYX TEJ PABHBI 110 BEJIMYUHE U HAMPABIIECHBI TI0 OJTHOM
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NpsAMOM B pa3Hble cTOpoHbI Fi = F»

4. 3A/]AYA

Omnpenenuts padoTy cuibl Tspkectd W(QG) npu nepemerieHny rpy3a u3 Toukd A B Touky C no
HakjnoHHOM mtockocTh. Cuna tskectr Teaa G = 1500 H, AB =6 M, BC=4
M.

Pewenue

PadoTa cuiabl TAKECTH 3aBHCUT TOJBKO OT H3MEHEHHS BBICOTHI H = MOIYJII0 CHJIbI
TSKECTH HAa BepTuKaabHoe nepeMeinenue Touku W(G) = G (h1— h2) = GAh

Ah — u3meHnenue BoIcOTHI  Ah=h; —h

Ah=AB sin 30°-BCsin45°=ABx0,5-BCx0,7=0,2m PaGora
cwibl Tsokectd W(G) = GAh = 1500 x 0,2 = 300 JIx

3K3AMEHAHHOHHBH71 BUJIET Ned
Yemeepman akcuoma cmamuku (npasuio napaiienocpamma Cus)
Omeem: PaBHOEHCTBYOLIAS ABYX CHUJI, IPUIOXKEHHAS B OJHOM TOUKE, IPUIIOKEHA B TOM Ke
TOUKE U SBJIAETCS AUArOHANBIO apajlIeorpaMMa, TIOCTPOEHHOIO Ha 9THX CHJIaX KaK Ha
CTOPOHAX.
F1

\ 4

F2

BwmecTo mapanenorpaMMa MOXHO TIOCTPOHUTE TPEYTOJIBHHK C JIbI BEIYEPUYHUBAIOT OHY 32
Jpyroi B IF000M MOPsIIKE; paBHOACHCTBYIONIAS IBYX CHUJI COSAMHSIET HAYallo MEPBOM CUITBI C
KOHIIOM BTOPOIl.

2. Yemeepmasn axcuoma OUHAMUKU (3AKOH HE3ABUCUMOCTNU OeliCMBUsL CUT)
Omeem: Kaxnas cuiia CUCTEMBI CHIT JICMCTBYET TakK, Kak OHa JieiicTBOBasa Obl OfHA.

al a3

3. Umo nazviearom maccoii mena. Eounuya usmepenuna CH maccot mena. Omeem:
Maccoii Ha3bIBaIOT KOJIUYECTBO BEIIECTBA B 00BEME Tea.
Enunuiia usMepeHust Macchl — KUJIorpaMm (KT.)

4. 34/1A4Y9A

CranpHolt 6pyc kpyrioro ceuenus d = 10 mm pactsnyt cwioit F. Jlnuna cransHOTO Opyca 2
M. Haiitu abcomotnoe yanmunenue 6pyca AL. M3sectro: F =10 kH, , E=2x
10° MITa.

Pewenue A=nd*/4, F=N,c=N/A,AL=cL/E

SK3AMEHAIIMOHHBINA BUJIET No5
1. Ycnoeue pasnosecusn niaockoii cucmemot cxooauwux cui. Ymo maxoe cxooawan cuua.
Omeem: Cxojsuiasi cuja — CUCTeMa CHWJ, JIMHUM JEUCTBUS KOTOPHIX TMEPECEKAIOTCS B
OJTHOH TOUYKE.
F1

F4




2. llpunyun kunemocmamuwh (npunyun /lanamoepa). Omeem:
MarepuanbHas TO4Ka MOJ AEMCTBUEM aKTUBHBIX CHJI, PEAKLUH CBA3EH U YCIOBHO IPHUIIOKEHHON

CWJIbI MHEPLIUY HAXOJATCS B PABHOBECHH. D Fi+ YRy + Fuu
=0

3. 3a0auu ounamuxu. Omeem:
JluHamMuKa u3y4aeT ABM)KEHHE Tell IO 1eHCTBUEM CHUIL.

4. 34/1A49A4

CBapHO€ coeIMHEHUE BBINOJIHEHO YIVIOBBIMU IBAaMH C HAaKJIAAKOM: S = 10 MM, b=

120 MM, k = 10 mm. [IpoBepuTh TPOYHOCTH CBAPHOTO COCTUHEHHMSI YTJIOBBIMHU IITBAMH C
Hakjaakou. JlelicTByronias Harpy3ka 60 kH, nonmyctumoe HanpspkeHHe MeTalla 11Ba Ha CABUT
(cpe3) 80 MIla

Ac=2x0,7xKb=2x0,7x10x 120 = 1680 mm*

Te=Q /Ac=60x 1000/1680 = 35,71 MIla < 80 MIla

PacueTHast mpoYHOCTH MeHbIIE AomycTUMOro. [IpouHocTs obecrieuena

3K3AMEHAIIMOHHBINA BUJIET Ne6
1. Ocnognvie mpeboganusa K 0emanam u KOHCMPYKUYUAM 6 CONPOMUGTIEHUN
mamepuanos. /lamp XxapakmepucmuKkuy Mamepuaiam.

Omeem:
[Ipounoctse, XKectkocTh, BEIHOCIMBOCTB, Y CTOMYMBOCTB, BA3KOCTH
IIpoYHOCTE — CIOCOOHOCTH HE Pa3pylIaThCs MO HATPY3KOM. KecTtkocTb —

CIOCOOHOCTH HE3HAYHUTENNBHO J1e(OPMHUPOBATHCS O] HArPy3KO. BEIHOCINBOCTE — CLIOCOOHOCTH
JUITUTEIbHOE BPEMsI BBIJIEP>KUBAThH TIEPEMEHHBIE HATPy3KH.

Y CcTONUMBOCTE — CIOCOOHOCTH COXPaHSTh MEPBOHAYANBHYIO (OPMY YHPYroro paBHOBECHS.
BS3KOCTh — CHOCOOHOCTH BOCTIPUHUMATD YAAPHYIO HArPY3KYy.

2. Cpopmynupyiime 3axon I'yka ona pacuema nepemeuienuil NOnePeUHbIX CeUeHul
opyca npu pacmaxcenuu — cocamuu. Ymo xapaxmepuszyem mooyap ynpyzocmu E.
Omeem:

Hedopmarust npssmonponopuuoHansHo Harpyske 6 = N/ A, AL = NL/E.

Monyns ynpyroctu E xapakrepusyer — xkecTkocTh MaTepuana Mlla.

3. Umo maxkoe ko3gppuyuenm noneznozo oeiicmeus. 3anuwiume opmyny 01
onpeoenenus noae3Hoi moujHocmu (padomot). Omeem:
OtHomenne nosie3noi momHoctr (W) umu padote (P) k

3arpaueHHoil. [Toneznast momHocTs W(P) = FScosa npu

npsmosmHetHOM myTH W(P) = MBp ® nipu BpamieHun

4. 3aoaua
OmnpenenuTh 3aTpaueHHYI0 MOIITHOCTh MOTOpA JIEOSIKH IS TorbEéMa rpy3a BecoM 3 kH
Ha BeicoTy 10 M 3a 2,5 c. KII/] mexanusma nedenxu 0,75. Pemenue:

1. P=Fvcosa cosa=0 -rpy3 aBuraercs nocrynareibHO

2. Ckopocts ognéma rpy3a v = S/t = 10/2,5 = 4 m/c.

3. HeobOxoaumoe ycunue paBHo Becy rpy3a P = 3000 x 4 = 12000 Br.
4. Pzarp = P mon/KII[ = 12000/0,75 = 16000 Bt = 16 BT.

3K3AMEHAIIMOHHBINA BUIET Ne7
1. Kaxue enympennue cuniogvie (hakmopul 6vl3u16aiom 0egopmayuio 6 CONPOMuG1eHuU
mamepuanos. /lams XapakmepucmuKy Kaxcoomy gpakmopy.
Omeem: [1pononbHas cuna N, monepevHasi Cujia OTHOCUTENIBHO ocH X, QX,
ocu 'y Qy, KpyTSIIMid MOMEHT m
IIpononbHas cuna N - BBI3BIBAECT PACTSKEHUE I CIKATHE.
ITonepeunslie cuitbl QZ - BBI3BIBAET CIABUI CEUCHUS.
KpyTsimumiit MOMEHT m - BBI3BIBAET CKpyUYHBaHUE Opyca.



2. 3anuwiume ¢hopmyy 014 pacuema MOUHOCIMU RPU ROCIMYNAMETbHOM OGUICCHUU.
Eounuyvt usmepenus CH mowgnocmu.
Omeem: S/t=v P =Fvcosa F

p.4
P '
Enunuib1 usMepeHus MOIHOCTH: \
BaTThl, KuaoBarTel 1 Hm/c =1 Bt, 1000 Br=1K |

3. Om KakKoz20 napamempa 3asucum padboma cuivl maxcecmu. 3anuwiume Qopmyny

ona pacuema padomul cuvl maxcecmu. Eounuyvt usmepenusn pabomot.

Omeem:

PaboTa CWIIBI TSHKECTU 3aBUCUT TOIBKO OT M3MEHEHUS BBICOTBI M = MOJIYJIIO CHITBI TSDKECTH Ha
BEPTUKAIbHOE TIEPEMEIICHUE TOYKH W(G) =G (hl1 -h2)=
GAh Ah —
n3MeHnenue Boicotel  Ah =hl —h2

Enununer usmepenus paboTh:

1 JIx (mxoynb) = 1 Hwm,

1 xJIx (kunnomkoynb) = 1000 Ix

4. 3aoaua Ilox
neiicrBueM Bpautatomero Momenta M = 200 Hm koseco Bpamaercst 13 COCTOSIHUS TOKOS U 3a 4
CEKYH/IbI CKOPOCTh Koneca pocturaet 320 06/ muH. Onpenenuts JleiicTByromas Harpy3ka 60
kH. Bpamaromuii MOMEHT = MOMEHTY MHEPIIUH KT M’
YMHOKEHHOE Ha YTIIOBYIO CKOpocTh Mz =Tz e orcioma Tz =M/e = 200/4 =50 xr m*

3K3AMEHAIIMOHHBIN BUJIET Ne8
1. Ymo maxkoe kpyuenue. Kakue oepopmayuu eo3nuxarom npu kpyyenuu. Omeem:
Kpyuenue — Harpy>xeHue, Npu KOTOPOM B ITONIEPEYHOM CEUEHUU Opyca BOZHUKAET TOJIBKO OJIUH
BHYTPEHHUH CUIIOBOM (pakTop — Kpymsawuil momenm. Hepopmayuu —
CKpYyYugaHue, UCKpUsieHue, y20i coguzd, Y20 3aKpyUUuUaHusl.
2. @opmyna onpeodenenusn nOAAPHO20 MOMEHIMA UHEPUUU KOTbUd, 0CEE020 MOMEHMA
UHepyuu Konvuya. Omeem:
Tp = nd*/32 (1- C*) - noNApPHBIE MOMEHT UHEPIMH KOJIbIIA
Tx = Ty = nd*/64 (1 — C*) - oceBOii MOMEHT MHEPIMH KOJIbIIA
Eounuybt uzmepenus momenmog unepyuu M', cm*, Mmm”.
3. Umo makoe cosue (cpe3). Kak npoucxooum pazpywienue oemanu npu coeuze. Ycinosue
npoYHOCMU npuU cosuze.

Omeem:

Cnpwr (cpe3) — Harpy»XeHue, Ipu KOTOPOM B MONEPEYHOM CEUYECHUH Opyca BOZHMKAET TOJIBKO
OJIMH BHYTPEHHUI CHJIOBOM (pakTOp — IMOIepedHas Cua. IIpu paspyimennn
JIeTallb Mepepe3aeTcs MOonepexK. Tc=Q/Ac <[Tc ]
4. 34/TAYA

Bec mena na 3emne 50 H, éec mozo sce mena na nyne 8,7 H. Onpeodenumsp yckopenue
600001020 nadenue na JIyne. Pewenue:

Macca tena Ha 3emiie paBHa Macce Tena Ha Jlyne m3 = mi
gn = g3 Gn/G3=9,81 x 8,7/50=1,71

3K3AMEHAIIMOHHBINA BUJIET Ne9
1. B uem 3akntouaemcsa memoo ceueHuil. Omeem:
MeTtop ceueHuit 3aKkI0YaeTCsl B MBICJIEHHOM PacCEYeHUHU Tela MIOCKOCTHIO U
PacCMOTPEHHH PaBHOBECHS JIFOOOW M3 OTCEYCHHBIX YacTeH.
2. Buowl nazpy3ok u paznoeuonocmu onop 0ai104HuIX CUCHIEM.
Omeem:
[To crioco0y npuIToKEeHUS HATPY3KH JIEISITCS HA COCPe0OmOUeHHble U pacnpeoeiumeivbhbie.
CocpenoToueHHbIe — Harpy3Ka MPOUCXOAUT Ha MaJIoH Tuiomany (B Touke). PacnpenenurensHbie
— Harpys3Ka pacrpe/ielieHa 1Mo 3HaYUTeIbHON TUTOIIA I VITH JIMHHH.



Pa3HOBHIIHOCTB OIOp — JKeCTKas 3ajeiKa (3aleMIeHHe), ITapHUPHO — MOABMXKHASI OTIOPA,
[IAPHUPHO — HETIOABIDKHAS ONopa, 6ajKa Ha ABYX MIAPHUPHBIX OMOpax

3. Umo makoe cea3v u peakyus ceéaszeil meépoo2o

mena. Omeem:

Bce Tena nenarcsa Ha cBOOO/IHBIE U CBS3aHHBIE.

CBoOosiHBIE TENa — TeJa, NepeMEIeHNEe KOTOPBIX HE OIPAaHUYEHO.

Cpsi3aHHBIE TEJIa — T€JA, IEPEMEILLIEHNE KOTOPhIX OTPaHUYEHO IPYrMMHU Tenamu. Teno,
OTPAaHUYUBAIOLIEE NIEPEMEILCHNE APYTUX TEJl, Ha3bIBACTCS CEAZAMU. Cuisl Ae¥CTBYIOIIUE OT
CBSI3€H U NPENATCTBYIOIINE IEPEMEILIEHUIO, HA3bIBAIOT PeaKYUIMU CEsA3eU.

4. 3aoaua

Bbont HarpyxeH pactsruBatomieit cunoit F. Paccunrars Benmuunny miomaay cMsitus 6onta. d =
20 MM, D =36 mMm, H =14 MM. Pewienue :
[Moncrasnsiem 3navenus B Gopmyny Acm = /4 (D* - d?)

3K3AMEHAIIMOHHBINA BUJIET Nel0
1. 3a0auu kunemamuxu. OcHoéHble KUHeMamuiecKue napamempovl 08UNHCEHUS
mouku. Eounuya uzmepenus nymu.
Omeem:
KunemaTtuka paccMarpuBaeT JBMKEHHUE TEN KaK MepeMelieHus B npoctpanctse. [lapamerpsr:
Tpaektopusi, MPOUIECHHBIA MYTh S B METPaX, YPAaBHEHUE ABUKEHUS TOYKHU, CKOPOCTh IBUKEHUS,

YCKOPEHHE TOYKH. Enunnna usMepeHus myTu —
METpBHI.

2. YUmo makoe cuna unepyuu mamepuanvhoi mouku. Kaxue cunvl unepyuu 603nuxarom
npu epawiamenbHoOM 0GUIHCEHUU. Omeem:

HNHEepTHOCTh — CIOCOOHOCTH COXPAHSATh CBOE COCTOSIHAE HEM3MEHHBIM, 9TO BHYTPEHHEE
CBOMCTBO BCEX MaTEePHAIBHBIX TOYEK.
Cuna unepuuu FuH - cuiia Bo3HUKaroIas Mpyu pa3roHe Wik TOPMOKEHUU (MaTepuaibHON
TOYKH) U HampaBlieHa B 0OPAaTHYIO CTOPOHY OT YCKOPEHHSL. [Tpu BpamarensHOM
JBHYKCHUH BO3HUKAIOT HOPMAJILHBIC U KacaTeIbHBIC CHITBI HHEPITHH.
3. Kaxozo xapaxmepa nanpacenus 603HUKAIOM 8 NOnEPeYHOM cedyeHuu opyca npu
pacmadcenuu u cocamuu. Kax pacnpedenensvt nanpax;cenus no ceueHuro npu
pacmsaxcenuu u corcamuu. Eounuya usmepenua nanpaxcenuii.  Omeem:
[Tpu pacTsHKeHUH U CKATUW B CEUCHUU JCHCTBYET TOJBKO HOPMATBHOE
HanpspkeHue. HopMalibHOe HanpshKeHHe JEHCTBYET MPH PACTSKEHUU OT CEYCHHUS, a TIPU
cKaTuu K ceueHuo. [Ipoiie roBopsi HanpaBieHUE U 3HAK HAMPSHKEHUS B CEUCHUU COBIIAIACT C
HAIpaBJIEHUEM CHIIbI M 3HAKOM CHJIbI B CEUEHUH.  EBauHuIa u3MepeHus Hanpsokenui — H/m?
(Ta), H/mm?* (MITa).
4. 3aoaua
[TapameTtpsr duryp:
dl=72Mm,d2 =12 MM, h=72 MM, hl1 =16 Mmm, h2 =6 MM, a =48 MM, b =36 MM, bl =32 MMm.
BriOpanHbie 3HaAUEHUS TIOJICTABUTH B POPMYITY.
BoruncauTs:
1. Ocesoit momenT uHepuun konbla Tx.= Ty = nd*/64 (1 — ¢*)
2. OceBoii MOMEHT MHEPLUH IPAMOYroabHuKa Tx. = bh’/12
3. Tlonsipublii MoMeHT uHepimu kpyra Tp = nd*/32

3K3AMEHAIIMOHHBINA BUJIET Nell
1. Ocnoenbvie mpebosanus Kk 0emanam u KOHCMPYKUUAM 6 CORPOMUBIEHUN
mamepuanos. /lame xapakmepucmuKku Mamepuaiam.

Omeem:
[Ipounocts, XKectkocTh, BEIHOCIMBOCTB, Y CTOMYMBOCTB, BA3KOCTH
[IpoYHOCTB — CITOCOOHOCTH HE Pa3pyMIATHCS MO HATPY3KOM. Kecrkocth —

CIIOCOOHOCTH HE3HAYUTEIBHO J1e(pOpMUPOBATHCS IO HArpy3KOoi. BEIHOCIMBOCTE — CTOCOOHOCTH
AJATCIIBHOC BPEMS BBIACPKUBATH IICPEMCHHBIC HAI'PY3KHU.
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Y CTOWYUBOCTD — CIIOCOOHOCTH COXPaHATh MEPBOHAYATIBHYIO (OPMY YIPYTrOro paBHOBECHS.
BsI3KOCTh — CTOCOOHOCTH BOCTIPUHUMATH YAAPHYIO HATPY3KY.

2. Chopmynupyiime 3axon I'yka é coepemennou ghopme npu pacmasuceHuu — CHcamuu.
3anuwume gpopmyny ona pacuema nepemeuieHull NONEPEYHBIX CeueHull opyca npu
pacmadcenuu u cocamuu. Ymo xapaxmepuzyem mooyio ynpy2ocmu mamepuand.
Eounuuya usmepenus mooynsa ynpyzocmu.

Hanpsocenue npamonponopyuonanvro degpopmayuu. Mooyns ynpyeocmu xapaxmepusyem
arcecmrkocmo mamepuana. Mlla. AL = oL/E unu AL = NL/AE

3. Kax nasvigarom eequyuuny uHmMeHCUGHOCMU 6HYMPEHHUX CUIL 6 MOUKe

mena. /lamp xapakmepucmuKy OaHHOU éeudUHe.

Benuyuny nasviearom mexanuueckum HanpsajiceHuem.

Hanpsocenus, éosnuxarowjue 6 Hanpagienuu, nepneHoOUKyIAPHOM K CEe4eHUI0 NPpU pacmadCceHUul
U corcamuu Ha3vl8arm HoOpManbHuiMu, obosnauaromes a(Cuema).

Hanpsocenus, éosnuxarowjue 6 niocKOCmu ce4erus npu CMAmMuY Ha3vl8arom KacamenbHulMU,
obosznauaromes t(may).

4. 3aoaua
Omnpenenuts 3aTpaueHHYI0 MOIITHOCTh MOTOpa JiebeIku i moabEéMa rpy3a Becom 3 kH
Ha BeicoTy 10 M 3a 2,5 c. KIIJ] mexanusma nebenku 0,75. Pemenue:

I. P=Fvcosa cosa=0 -rpy3 aBuraercs NocTynareabHO

2. Cxopoctb noabséma rpysza v =S/t = 10/2,5 = 4 m/c.

3. Heobxoaumoe ycunue paBHo Becy rpy3a P = 3000 x 4 = 12000 Br.
4. Psarp = P nmon/KIIZ = 12000/0,75 = 16000 Bt = 16 BT.

3K3AMEHAIIMOHHBINA BUJIET Nel2
1. Kakue enympennue cunogvie (pakmopul 6vl3v18arom oegopmanyuio 6
coOnpomueieHuu Mamepuanos. /Jlame xapakmepucmuky Kaxcoomy axmopy.
Omeem: [IponosibHas cuna N, nonepeyHas cujia OTHOCUTENBHO OCH X, QX,
ocu y Qy, KpyTAIIMA MOMEHT m, U3rH0arouii MOMEHT Mz
[IpononpHas cuna N - BEI3BIBACT PACTSHKEHUE WIIH CKATHE.
[Tonepeunsie cuiibl QZ - BBI3BIBAET CABUT CEUCHUS.
KpyTsmuit MOMEHT m - BBI3BIBAET CKpy4YuBaHue Opyca.
Nzrubarommii MoMeHT Mz - BBI3BIBaET M3rub Opyca B MIIOCKOCTH.
2. OcnogHule 3a0auu OUHAMUKU.
Omeem:
JluHamuka — pas3zies TeXHUYeCKOW MEXaHUKH, B KOTOPOM YCTaHAaBJIMBACTCS CBSI3b MEX]Y
JBHYKEHUEM TeJ U IEUCTBYIOIIMX HA HUX CHIL

B nunamMuke pemaroT aBa TUIIA 3a7a4: 1.
OnpenenstoT mapaMeTpbl IBUKEHUS 110 3aJaHHBIM CHJIaM. 2.
OnpenensroT cuiel, AEUCTBYIOIUE HA TENO, 0 3aJaHHBIM KHHEMAaTUYECKUM

rapaMeTpam JABUKEHUS. [Tpu
IIOCTYIIATEJIBHOM JIBUYKEHUH BCE TOUKH TeJla IBHXKYTCS OAMHAKOBO, [IOATOMY TEJIO0 MOKHO
IIPUHSTH 3a MAaTEPUAIIbHYIO TOUKY. ITpu BpamareapsHOM

JBUKEHHUHU TeJIa BCE TOYKU TeJla MOTYT JIBUTaThCSl HE OJMHAKOBO, B 3TOM Cllydae

HEKOTOPBIC MOJIOKEHUS JUHAMHUKU MOXHO MTPUMEHSITH K OTACIBLHBIM TOYKaM, a
MaTepuaIbHbId 00BEKT pacCMaTPUBaTh, KAK COBOKYITHOCTh MaTepUaIbHBIX TOUECK.

3. Kakoiut napamemp onpedensem pabomy cuivl maxcecmu. 3anuuwiume opmymy

ona onpeoenienus padomeul cuivl maxcecmu. Eounuyvt uzmepenus pabomel.

Omeem:

PaboTa cWIIBI TSDKECTU 3aBUCUT TOIBKO OT M3MEHEHUS BBICOTBI M = MOJTYJIIO CHITBI TSDKECTH Ha
BEPTUKAIBHOE TIEPEMEIICHHE TOYKH W(G)=G (hl —h2)=
GAh Ah —
u3MeHeHnue BbicoTbl Ah = hl — h2

Enununer usmepenust paboThI:
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1 JIx (oxoynb) = 1 Hwm,

1 xJIx (kunnomkoyinb) = 1000 Ix

4. 3aoaua

[Tox neiicTBuem Bpamaroniero MmomeHnTa My, = 200 Hm kosteco Bpamaercst 3 COCTOSHHS OKOS
1 3a 4 CEKyHJIbI CKOPOCTh Kosieca nocturaet 320 06/ muH. Onpenenuts JleicTByromas
Harpy3ka 60 kH Bpamaromuii MOMEHT = MOMEHTY
MHEPLUH KI' M> YMHOKEHHOE Ha yIIOBYIO CKopocTh Mz =Tz ¢ orcioma Tz = M/e = 200/4
=50 kr M

3K3AMEHAIIMOHHBINA BUJIET Nel3
1. Ymo maxkoe kpyuenue. Kakue oepopmayuu eo3nuxarom npu
Kkpyuenuu. Omeem:

Kpyuenue — HarpyxeHue, Ipyu KOTOPOM B MOTNEPEYHOM CEUCHUU Opyca BOSHHKAET TOJBKO OJUH
BHYTPEHHUMN CUIIOBOU (DAKTOp — Kpymsawuii MomeHm. Hegopmayuu —
CKpyyUBaHue, UCKpUsieHue, Y20 cO8ued, Y20 3aKPYUUSAHUSL.

2. Kakas éenuuuna pabomul Heo6xo0uma Ha npeoooieHue mpeHus 6 36eHbAX MAULUHDL.
3anuwume popmynvt 0na pacuema padbomst NPU NOCMYNAMETbHOM U 6PAULAMETLHOM
osudcenunax. Eounuya usmepenus padomel.

Kaxas senuuuna pabomol Heobxoouma Ha npeooonerue mperus 6 36eHbIX MAUUHbL —
3ATPAYEHHAA MOIITHOCTb.

P=FS cos a, W(F) = Mo

Eounuya uzmepenus pabomor:

Lwe(0coyns) = 1 Hm; 1x/Ine(kunooxncoyns) = 10° e

3. Umo makoe cosuz (cpe3). Kak npoucxooum paspywienue oemaau npu cosuze. Yciosue
npouHocmu npu coguze.

Omeem:

Cnpwr (cpe3) — Harpy»XeHue, Ipu KOTOPOM B MONEPEYHOM CEUYECHUH Opyca BOZHMKAET TOJIBKO
OJIMH BHYTPEHHHUI CHIIOBOH (pakTOp — rmomnepeydnas cuia Q. IIpu paspyiennn
JIeTallb Mepepe3aeTcs MonepexK. Tc=Q/Ac <[Tc ]
4. 34/1A494

Bec mena na 3emne 50 H, eec mozo sce mena na nyne 8,7 H. Onpedenumsp ycxopenue
600001020 naoenue na Jlyne. Omeem: m3 =

mi gn= g3 Gn/G3=9,81x 8,7/50=1,71

3K3AMEHAIIMOHHBIN BUJIET Nel4
1. Ilend u 3a0auu memooa
ceuenuil. Omeem:
MeTto/ ceueHuit 3aKII04aeTCsl B MBICJIEHHOM PacCeUeHUH Tella INIOCKOCThIO U PACCMOTPEHUU
paBHOBeCHs JIIOOOH M3 OTCEUCHHBIX YaCTeH U ONpeesIeHUs] BHYTPEHHHUX CHJI BOSHUKAIOLIUX B
Opyce oT IeHCTBHs BHEITHUX CHJL.
2. Buowl nazpy3ok u paznoeuonocmu onop 6anounvix cucmem. /Jlamep
onpeodeneHue WapHupHo — NOOGUICHOT ONOPbI. Omeem:
[To cniocoOy npuioxeHust Harpy3KH JENSITCS Ha COCPe00mOoyeHtble U pacnpeoenumeibhbie.
CocpenoTodeHHbIe — Harpy3Ka MPOUCXOANT Ha MaJIoH Tiomaay (B Touke). PacnpenenurensHbie
— Harpys3ka pacrpeiejeHa 110 3HauuTeIbHON U0 WIN JTUHUH.
Pa3HoBHUIHOCTE OMOp — JKecTKasl 3a/1eTKa (3aleMIeHIe), IIApHUPHO — MOABIMKHAS OTIOpa,
LIApHUPHO — HEMOJIBUYKHAS OTI0pa, Oajika Ha IBYX LIAPHUPHBIX OMOpax.
Llapnupno — nodsuscnas onopa — onopa A0MyCcKaeT MOBOPOT BOKPYT IIapHUpA U
IIEPEMELICHUIO BJIOJIb ONIOPHOU MOBEpXHOCTH. Peaknus R HanpasieHa nepneHauKyJIsIpHO
OMOPHOM MOBEPXHOCTH. y RAy

A
— —
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3. OcHognbie euowl ceazeii meépoozo mena u ux peakyuu. /lamep onpeoenenue 3auiemienue
unu «3a0eaKay. Omeem:

Bce Tena nensarcst Ha cBOOOIHBIC U CBS3aHHBIE.

CBo0OOHBIE TENIA — TENA, IEPEMEILIEHUE KOTOPBIX HE OTPAaHUYEHO.

Cpsi3aHHbBIE TeJa — Teja, epeMeleHHe KOTOPhIX OTPaHNYEHO IPYTUMH Tejaamu. Teno,
OrpaHUYMBAIOLICE NIEPEMEIEHUE IPYTUX TEJl, Ha3bIBACTCS CEAZAMU. Cuubl neiicTByIOIKE OT
CBSI3€H U MPENATCTBYIOIINE [TEPEMEILICHUI0, HA3bIBAIOT PeaKyUIMy Ces3ell.

Peakuus R cBsizu Bcerga HarpaBiieHa C TOM CTOPOHBI Ky/1a HEJIb3s IEPEMEIaThCA.

Bceaxoe ceazannoe meno moscHo npedcmasums c860000HbIM, eClU CEA3U 3AMEHUMb UX
peaxyusamu R (npunyun oceobosicoenusi om ceszet). Bce cBs3u
MO>KHO 3aMEHHUTh Ha HECKOJILKO TUIIOB:

Cea3b — 2naoko onopuasn (6e3 Tpenus). Peakiuy onopsl Npuiio’keHa B TOYKE OMOPHI U BCETAa
HaIpaBlieHa NEePIEHANKYIISIPHO OMOpeE.

T'uokas ceéa3v (HUTH, BEPEBKA, TPOC, IIETh)—TPY3 MOABEIICH Ha JIBYX HUTAX. Peakius HUTH
HaIpaBlieHa BAOJIb HUTU OT TeJa, IPU 3TOM HUTh MOKET TOJIBKO PaCTSIHYTOM.

Kecmkuit cmepitcens — cTepKeHb MOXKET OBITh CHKaT WIN PAcTAHYT. Peakiius cTepkHs

HaIIpaBJICHA BJ0JIb CTEPXKHSI. Illapnupnasn
onopa — MapHUp JIONyCKaeT MOBOPOT BOKPYT TOUKHU 3aKperuieHus. PaznuuatoT nBa Buia
LIapHUPOB: Toosuoicnbil wapnup — cmepoicers

3aKpenjien Ha WapHupe, MoXdcem No8opa U8aAmMb sl OKPY2 WAPHUPA, A MOYKA KpenieHus

Modicem nepemeuiamscs 6001b Hanpasiaowel (niowaoku). Peakyus nanpasiena

NnepneHOUKyIApHO ONOPHOLL NOBEPXHOCMU M.e. He OONYCKAemcs nepemeujeHus nonepex

ONOPHOU NOBEPXHOCTIU.

Henoosuoicnvlii wapnup — mouka KpenieHus nepemeuiamscs He modicem. Peaxyus onopol

npoxXooum 4uepes 0CuU UWapHUpos, Ho Heu38eCmHa No HanpasiIeHuUo.

3awemnenue unu «3a0enkay - noobvie nepemeujerue MmouKy KpenieHus HeB03MONCHYL.

4. 3aoaua

BonT HarpyxeH pactaruBaromieit cuoi F. PaccuuTtaTh BenmuunHy iomany cMatus oonra. d =

20 mm, D=36 mm, H=14 MM, h =10 MM, b = 16 MMm.

Pewenue: TloncraButs 35a49enus B popmyny Acm = n/4 (D* —d?)
3K3AMEHAIIMOHHBINA BUJIET Nel5

1. Ocnognbie Kunemamuueckue napamempuol 0gudxcenus mouxu. /lamo

onpedenenue ckopocmu 0eudcenus. Eounuyvl uzmepenun ckopocmau.

Omeem:

KuHemaTnka paccMaTpuBacT IBIYKEHUE TEJT KaK MEPeMEIeHUs B TIpocTpaHcTBe. [TapameTphr:

Tpaekropus, TPOHICHHBIN YTh S B METpax, YpaBHEHHUE JBHUKCHHUS TOUYKH, CKOPOCTh ABMKCHUS,

YCKOpPEHUE TOYKH.

Cropocmb 0sudricenusn. BexTopHas BeTUYMHA, XapaKTEpU3YIOIas B JAHHBIH MOMEHT OBICTPOTY

Y HaTpaBJICHUS JBIKECHUS TI0 TPACKTOPHH HA3BIBACTCS CKOPOCHIBIO.

Ckopocmb - BEKTOD, B 110001 MOMEHT HAIIPABICHHBIN MO KacaTeIbHOU K TPACKTOPUU B

CTOPOHY HAIPaBJICHHUSI IBHKCHUS. Vep =

AS/At - cpenHsisi CKOPOCTH

AS — npoiiieHHbIN NyTh 32 BpeMs At

At — IPOMEKYTOK BpeMeHH

v =dS/dt

Ecnu mouka 3a pagnwviti npomexicymok epemenu npoxooum paguvie pacCmosiHus, mo 08UNCeHue

HA3b16AEeMCsl PAGHOMEPHBIM.

Ecnu mouka 3a pagnviti npomexicymok epemenu npoxooum He pagHsvle nymu, mo 08UHICeHUe

Ha3b16aemcs HePAeHOMEPHBIM. 3a

eOUuHUYY CKopocmu npunumarom 1 w/c.

Hnozoa npunumarom 6 xm/u, 1 km/u = 1000/3600 = 0,278 m/c.

2. YUmo makoe cuna unepyuu mamepuanvhoi mouku. Kaxue cunvl unepyuu ¢03nuxarom npu

epauiamebHOM 0BUINCEHUU. Omeem:

HNHepTHOCTh — CHOCOOHOCTH COXPaHATh CBOE COCTOSIHUE HEM3MEHHBIM, 3TO BHYTPEHHEE
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CBOMCTBO BCEX MaTEPHAJIbHBIX TOUEK.

Cuna unepuuu FuH - cuiia Bo3HUKaroIas Ipy pa3roHe Wik TOPMOKEHUU (MaTepuanbHON
TOYKH) U HampaBlieHa B 0OPaTHYIO CTOPOHY OT YCKOPEHHSL. [Ipu BpamarenbHOM
(KpMBOJIMHENHOM) IBUKEHUHU BO3HUKAIOT HOPMAJIbHBIE U KacaTeJbHbIE CUJIbI HHEPLIUU.

3. Kaxozo xapaxmepa nanpaicenus 603HUKAIOM 6 NONEPEeYHOM ceyeHuu opyca npu
pacmadicenuu u cocamuu. Kax pacnpeoenenvt Hanpa);ceHus no ceueHuro npu
pacmaxcenuu u cocamuu. Eounuya usmepenua nanpasxcenuii.  Omeem:

[Ipu pacTsKEHUU U CKaTUU B CEUEHUU JIEUCTBYET TOJIBKO HOPMaIbHOE HAIPSKEHUE.
HopMmanbsHOe HanpsKeHUe NEHCTBYET NIPU PACTSHKEHUU OT CEYEHMS], & IIPU CKATUU K CEYCHMUIO.
[Ipouie roBopst HanpaBiIeHUE U 3HAK HANPSKEHHUS] B CEUEHUU COBIIAJAET C HAIIPaBJIEHUEM
CHUJIbI M 3HAKOM CHJIbI B CEYEHHH. Enununa usmepenus Hanpsokeruit — H/m* (ITa), H/mm?
(MIIa).

4. 3aoaua

Hano ypasnenue oéuscenus mouku: S = 0,361 + 0,18t

Onpedenums cKOpOCMb MOUKU 8 KOHYe mpembell CeKYHObl 08UNCEHUSL U CPEOHIOI0 CKOPOCMb 3d
nepevle 3 CexyHobl. Pewenue

1. Ypaenenue ckopocmu v =dS/dt; &’ =2x 0,36t + 0,18, v=0,72t + 0,18.

2. Cxopocmu 6 KoHye mpemvetl cekyHoul (t = 3c) vz =0,72x 3 + 0,18 = 2,34 m/c. 3.

Cpeonssa ckopocmov vep = AS/At = (0,36 x 32 + 0,18 x 3)/3 = 1,26 m/c.
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