NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no AUCUUNMITIUHE «TeopeTrUyecKkaa mexaHUKa»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHo4yHOe CpeaACTBO
OLICHUBAHUA
OMK-13: CnocobeH npuUMeHATb CTaHAAPTHble KomnnekT
MeTOAb pacueTa npu NPOEKTUPOBAHMK JK3aMeH KOHTpOnupywmx
AeTane/l U y3noB TEXHONOrMYECKUX MalWuH MaTepuanos Ans
u obopyAoBaHus 3K3aMeHa

2. Onucanue nokazamenei u Kpumepuee OUeHUueaHun Komnemenuuﬁ, onucanue uilKaui
OoUueHueanHun

OueHuBaeMble KOMNETEHUMW npeacTaBneHsl B pa3sgene «llepeyeHb  NNAHMPYEMbIX
pe3ynbTatoB o06yuyeHMs N0 AUCUUNAWNHE, COOTHECEHHHX C WHAWKATOpPaMU AOCTUXEHUS
KoMneTeHuuin» pabouen nporpammbl AMCUUNNUHB «TeopeTUYeCcKas MexaHUKa».

Mpn oueHuBaHuu CHOPMUPOBAHHOCTM KOMNETEHUM/A MO AucuunnuHe «TeopeTuyeckas
MexaHuKa» ucnonb3lyetcs 100-6annbHas wkana.

Kpurepuii Ounenka no 100- Ounenka no
0aJJIbHOI 1IKAJle | TPAAUIMOHHOM IIKaJIe
CTyAeHT ocBoMn M3yuvaeMblii MaTepuan 75-100 Omauyno

(OCHOBHOW WM JAONONHUTENbHbINA) ,
CUCTEMHO U TPaMOTHO M3naraeTt ero,
oCywecTBnseT NOfHOe M NpaBuibHOE
BbiNONIHEHME 3aJlaHUA B COOTBETCTBUMU C
WHAMKATOPaMKU AOCTUXKEHMS
KoMneTeHuuii, cnocobeH oTBeTUTb Ha
JOMNOJNTHUTENbHbIE BOMPOCHI.

CTyAeHT oCBOMN M3y4vaeMblii MaTepuan, 50-74 Xopowo
oCylWecTBnseT BbHMNOMHEHWE 3ajaHui B
COOTBETCTBUM C MHAUKATOPAMM
AOCTUXEHUA KOMneTeHuun ¢
HenpuUHUUNUANbHbIMK OWKUEKaMK.

CTyAeHT JeMOHCTpUpPyeT OCBOEHMue 25-49 Yooenemeopumenvrno
TONbKO OCHOBHOFO MaTepuana, npu
BbINOSIHEHUM 3ajaHWii B COOTBETCTBUM C
WHAUKATOPaMU AOCTUXKEHMS KOMMeTeHLM
AonycKaeT oOTAenbHble ownbKM, He
cnocobeH cucTtemaTUsupoBaTb MaTepuan
W AenaTtb BbIBOAbI.

CTYAeHT He 0OCBOMN OCHOBHOE <25 Heyooesnemsopumenvho
cojepxaHue U3yyaemoro matepuana,
3aaHMA B COOTBETCTBUU C
WHAUKATOPaMU AOCTUXKEHMS KOMMeTeHLM
He BbINOMHEHbl WNKU BbINOMIHEHb HEBEPHO.




3. Tunogvie KOHMPObHbBIE 3A0AHUA UIU UHbIE MAMEPUATbl, HE0OX00UMble 011 OUEHKU YPOGHA
00CMUMCEHUA KOMNEMeHYUIL 8 COOMEENCMEUU ¢ UHOUKAMOPAMU

1.MMpumeHeHUe cMaHOAPMHbIX MemModo8 pacyema npu nNPoOeKMuposaHuu oemasneli U y37108
mexHos102uU4ecKUX MawuH U obopydosaHuA. 3adava Ha onpedeneHue peakyuli cesasedl.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npumMeHATb cTaHAapTHble MeTtoAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa nNpuM MNpOEKTUPOBAHWM JeTanen W Y3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus




3ajauya 1 (Ha onpejesieHue peakiuii cBs3eii).

ITpu pelieHHH NPOMU3BOACTBEHHBIX 33/1a4 4acTO IPHUXOJUTCA
OIpEIENATs YCUIHS B omnopax (peakuuu cBszeif) pasiHuHBIX
TeXHONOTHYECKUX MamuH u obopymosanusi. [lokazanHas Ha

PHCYHKE KOHCTPYKLMS HaxoauTca B paBHoBecuu. [ano: F = 10

kH, M =20 kH-Mm, g = 5 kH/m.

Ilpumensis  crangapTHbIC MCTOABI pacyera (OCHOBHBIE <

MOJIOKEHHA, aKCHOMBI H TEOPEMEI MexaHHKI/I), OTBETHTE Ha

BOIPOCHI U BBIIOJIHUTH COOTBETCTBYIOLLUC YKaA3AHM:

1.1 kak Ha3BIBAKOTCA CBA3M B Toukax A u B, Ha Kakue peakiuu
OHHU 3aMeHsoTCs?

1.2 mokaxkute cucreMy KoopauHaT XOy;

1.3 cocTaBbTe ypaBHEHHE IPOEKIIHI CHII BJIoNb ocH OX;

1.4 cocraBeTe ypaBHeHHE NPOEKUUH il BAOJbL ocu Oy;

1.5 cocTaBbTE YpaBHEHHE MOMEHTOB CHJI OTHOCHTEIBHO BHIOPAHHOM TOUKH;

1.6 HaliuTe peakIuy CRA3€H W3 COCTaRIECHHBIX yparHeHH#H. (OITK-13.1)




2.[lpbumeHeHUe cmaHOapmMHeIx Memodos8 pacyema npu npoekmuposaHuu demaneli U y3108
mexHos102uU4ecKUX MawuH U obopydosaHuA. 3ada4a Ha onpedeneHue peakyuli cesasedl.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

ONK-13 CnocobeH npumMeHATb cTaHAapTHbie MeTtoAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa nNpuM MNpoOEKTUPOBAHWM AeTanen W Y3n0B | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaoBaHus y3/10B_TeXHONoruyeckux MawuH u obopyaoBaHus




3agaua 1 (Ha onpene/ieHHe peaklHii cBsi3eii).

[Ipu perieHnu NPOHM3BOJICTBEHHBIX 3a7a4 YacTO MPUXOIUTCS
OIPEALIATh YCHIIMS B ONOpax (peakuud CBs3eH) pa3iIHyHbIX
TEXHOJOTMYCCKMX MaluH u obopynosanus. [lokazannas Ha
PUCYHKE KOHCTPYKUHMA HaXOMWTCA B paBHOBecHH. lano: M = 120
kH-Mm, g =15 kH/M.

IMpumensis  craHpgapTHBIC METOABI  pacucTa (OCHOBHBIC
MONIOEHHUSA, aKCHOMBI W TEOPEMbl MEXaHWKH), OTBETHUTh Ha
BONPOCHI U BHIMOJHUTE COOTBETCTBYIOIINE YKA3aHHA:

1.1 xax Ha3wIBarOTC CBS3M B Toukax A, B u C, Ha Kakue peaxuuu

OHH 3aMCHAIOTCA?

1.2 nokaxmute cuctemy koopauHat xOy;
1.3 cocraBbTe ypaBHEeHHE TIPOEKINi cHI BAOJIb ocH OX;
1.4 cocTaBbTe ypaBHEHHE MPOEKLHi CUII BIOIL ocH Oy;

o =45

=

1.5 cocTaBbTC ypaBHCHHUE MOMEHTOB CHJI OTHOCHTE/IBHO BbIOPAHHOM TOUKH;
1.6 HalimuTe peakumu CBA3eH M3 cocTaBICHHEIX ypapHeHHi. (OITK-13.1)

¥



3.MMpumeHeHUe cmaHAapmMHeix Memodos8 pacyema npu npoekmuposaHuu demaneli u y3108
mexHos102uU4ecKUX MawuH U obopydosaHuA. 3ada4a Ha onpedeneHue peakyuli cesasedl.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

ONK-13 CnocobeH npumMeHATb cTaHAapTHbie MeTtoAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa nNpuM MNpoOEKTUPOBAHWM AeTanen W Y3n0B | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaoBaHus y3/10B_TeXHONoruyeckux MawuH u obopyaoBaHus




3anauya 1 (Ha onpene/leHHe peakuuii cBsseii).

[Ipu pemieHHH TPOM3BOACTBEHHBIX 3a/ad YacTO TIPHXOAUTCH
OTIpEAICNsITh  YCHIUsT B omopax (peaxki(iu CBsi3eH) pazTHuHbIX
TEXHOJIOTHUeCcKUX MaluH U obopyaosanust. [lokazanHasi Ha pucyHKe
KOHCTPYKLIMA HAXOAUTCA B paBHOBecHH. Jlano: M = 120 xkH-m, q = 50
kH/m.

[Mpumensist cTaHIAPTHLIE METO/IbI pacueTa (OCHOBHBIE TIONOMKEHHS,
AKCHOMBI H TEOPEMbI MEXaHUKH), OTBETUTh Ha BOIIPOCHI U BHITIOTHHUTH
COOTBETCTBYIOIIHE JSHCTBUS:

1.1 xak Ha3bIBalOTCH CBSA3M B Toukax A W B, Ha kakue peakmuu OHH
3aMCHSIOTCS?

1.2 nokaxmure cucreMy KoopauHar xOy;

1.3 cocTaBwTe ypaBHEHHE TPOEKIIHI CHIT BJI0Jb OCH OX;

1.4 coctaBbTe ypaBHEHHE TPOEKITHI cill B/IoNb ocH Oy;

1.5 cocraBbTe ypaBHEHHE MOMEHTOB CUJI OTHOCHTEILHO BHIOPAHHOM TOUKH;

1.6 naiigure peakuuy cBA3ei N3 cocrapieHHbIX ypasHenui. (OIIK-13.1)




4.MpumeHeHUe cMAHOAPMHbIX Memodo8 pacyema fnpu npoekmuposaHuu demaneli U Y3108
MexHos02U4ecKuUx MAwuH U obopydosaHus. 3adaya Ha onpedesneHue KUHEMAMUYECKUX
napamempoe 08UXEHUS MOYKU.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus




3ajiaua 2 (Ha onpeje/ieHHe KUHEMATHYECKHX NAPAMETPOR JIBHKEHHS TOUKH).
Ha »oTane mnpoekTHpoBaHHS y3Ia HEKOTOPOTO TEXHOJOIMYEeCKOro 00OpyIOBaHWS 3ajaHa
HAPAMETPHUECKH TPAEKTOPHUS PaboYero OpraHa CoriacHO YPaBHEHHAM:

X, CM Y, CM t, ©
2t 22+ 3t+1 1

Ha ocHoBe cTangapTHBIX METOIO0B pacueTa (MOJOKEHHI H TeopeM MEXaHHKH) HAWTH Ul 3a0aHHOTO
MOMEHTAa BpeMeHU (| KHHEeMaTU4YeCKHe XapakTepHCTHKUH padoyero opraHa, OIpeNeNsonide ero
JIBH)KEHUE, 4 HMEHHO:
2.1 cKopoCTS;
2.2 ycKopeHue;
2.3 paguyc KpUBH3HBI TPACKTOPHH,
2.4 OCTPOUTH TPAEKTOPHIO B KOOPIUHATHOM TIockocTH X0y,
2.5 IOCTPOUTE BEKTOP CKOPOCTH NPH ti;
2.6 noctpouth BexkTop yckopenus rpu ti. (OTTK-13.1)




5.MpumeHeHUe cmaHOApPMHbIX Memodo8 pacyema rnpu npoekmuposaHuu demaneli U Y3108
MexHos02U4ecKuUx MAwuH U obopydosaHus. 3adaya Ha onpedesneHue KUHEMAMUYECKUX
napamempoe 08UXEHUS MOYKU.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3ajiaua 2 (Ha onpejie/ieHHe KUHEMATHYECKHX NAPAMETPOR JIBH/KEHHS TOUYKH).
PaGounii opran HEKOTOPOTO TEXHOJIOTHYECKOTO O0OPYIOBaHHS (Hampumep, pyka MaHHITYJISTOpPa)
NEPEMEIIACTCA COTNTACHO YPABHCHHUAM!

X, CM Y, CM t, ¢
2cos(nt/3) 5sin(mt/3) 1

Ha ocHOBe cTaHIapTHRIX METOIOB pacdeTa (MOJOKECHHH M TEOPEM MEXaHMKN) HAHTH AN 3a1aHHOTO
MOMEHTa BpeMeHH t; KHHEMaTHYeCKHE XapaKTepHCTHKH pabodero opraHa, OMNPENENAIONIHE €ro
JIBUKCHHUC, & HMCHHO:

2.1 cKOpOCTH;

2.2 yckopeHwue;

2.3 panuyc KpHBH3HBI TPACKTOPHH;

2.4 NOCTPOUTH TPAEKTOPHIO B KOOPAUHATHOI TiockocT X0y,
2.5 NOCTPOUTH BEKTOP CKOPOCTH TIpH t;

2.6 TIOCTPOWTE BEKTOP yckopeHus nipu t. (OTIK-13.1)




6.MMpumeHeHue cmaHOapMHbIX Memodos8 pacyema npu NPoekmMuposaHuu demasel u y3108
MexHos02U4ecKuUx MAwuH U obopydosaHus. 3adaya Ha onpedesneHue KUHEMAMUYECKUX
napamempoe 08UXEHUS MOYKU.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3ajiaua 2 (Ha onpejie/ieHHe KUHEMATHYECKHX NAPAMETPOR JIBH/KEHHS TOUYKH).
Ha »srane npoekTHpOBaHHA y37a TEXHOJIOTHUECKoro oOOpyMoBaHMS 3ajaHa IapaMeTpHYecKy
TPACKTOPUS PYKH (3aXBaTa) MAHUITYJISTOPA COTNIACHO YPABHCHUIM:

X, CM Y, CM t, ¢
3cos(nt?/6) 3sin(mt2/6) 1

Ha ocHoBe cTanaapTHBIX METOJOB pacueTa (MOJ0KCHHI M TeoOpeM MEXaHMKH) HAWTH JUIs 3a[JaHHOTO
MOMEHTa BPEMEHH t; KHHEMaTHUeCKHE XapaKTEpPHCTUKH 3axBaTa, OMpefeNdioNide ero IBIKEHHEe, a
UMEHHO:
2.1 cKOpOCT®;
2.2 yckopenue;
2.3 paguyc KpMBH3HBI TPAEKTOPHH;
2.4 MOCTPOUTH TPAEKTOPHIO 3aXBaTa B KOOP/TMHATHOHU mnmockocTH XOy;
2.5 NOCTPOUTH BEKTOP CKOPOCTH TIpH {1
2.6 mocTpouTh BEKTOP yekopeHus mpu ti, (OI1K-13.1)
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7.llpumeHeHue cmMaHOAPMHbIX Memoodo8 pacyema npu npPoekmuposaHuu demaneli u y37108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3ajiaua 3 (Ha Mccel0BaAHNE JIBUKEHUS MATEPUATLHONH TOYKH HITH MeXaHHYECKOH CUCTEeMBI MO/
JeiicTBHEM NPUI0KEHHBIX CHT).

[lpu npoekTHpOBaHHM HPUBOJAA TEXHOJOTHYECCKOTO 000pyAOBaHUS
HEoOXOMMO ONMPEAETUTh MAKCHMAIEHOE 3HAYEHHE YIIIOBOTO YCKOPEHHS
Emax POTOPA AMEKTPOABHrATENS, TIPUMEHSAS CTaHJAPTHBIE METOABI pacyera
(3aKOHBI M TEOpEeMbl MEXAaHWKW), ECJIM Ha 3JTalne pa3roHa Ha poTop
Jgecteyer mapa cun ¢ Momentom M = 100-(1 - ®/200) H-m, e o -
YrIoBas CKOPOCTh B pajl/C; OCEBOIl MOMEHT HHEPLUHMH poTopa paseH lo, = 2
kr-m2. (OTIK-13.1)
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8.MMpumeHeHUe cMaHOapPMHbIX Memo0o8 pacyema npu npoekmuposaHuu demanel U y37108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3ajiaua 3 (Ha Mccel0BaAHNE JIBUKEHUS MATEPUATLHONH TOYKH HITH MeXaHHYECKOH CUCTEeMBI MO/
JeiicTBHEM NPUI0KEHHBIX CHT).

[lpu npoekTHpOBaHHM HPUBOJAA TEXHOJOTHYECCKOTO 000pyAOBaHUS
HGOGXO,IIHMO ONpEeaACINTE MAKCHMAJIBHOC 3HAYCHHE YTIITOBOI0 YCKOPCHHA
Emax POTOPA AMEKTPOABHrATENS, TIPUMEHSAS CTaHJAPTHBIE METOABI pacyera
(3aKOHBI M TEOpEeMbl MEXAaHWKW), ECJIM Ha 3JTalne pa3roHa Ha poTop
Jneicteyer nmapa cui ¢ momentom M = 40-(1 - t/10) H-m, rje t - Bpewms;
0CeROH MOMEHT HHEPIINH poTopa pareH lo, = 0,5 kr-m?. (OITK-13.1)
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9.MMpumeHeHUe cMaHOAPMHbIX Memo0o8 pacyema npu npoekmuposaHuu demanel U y37108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3anaya 3 (Ha uccie0BaHHe JIBHIKEHUS MATEPHAJILHOH TOYKH WIH MEXaHHYeCKOH CHCTEMBI M01
AeiicTBHEM IPHJI0MKEHHbIX CHII).

[lpu mpoekTHpOBAHUM Y3/1a TEXHOMOTMYECKOro 060pyaoBaHUs
HEOOX0AMMO OIpENeNUTh OCEBOH MOMEHT MHEPLUHMH pOTOpa,
3aKpernyieHHoro Ha koHcomn AQO WM COBepHIAIONIETO KPYTHIBHBIC
KoJeOaHMA 10 3aKOHY ¢ = 3-t-sin(m/4) panx, MpUMEHSA CTaHAAPTHEBIC
METOJIbl pacdeTa (3aKOHBI M TEOPEMBbl MEXAHHKH), €CITH HA POTOP
JeficTByeT mapa cui ¢ MOMEHTOM M, = - n2-@ H-m, rae ¢ - yrox
nmoBopoTa potopa. (OITK-13.1)

19



10.MpumeHeHUe cmaHAapmMHbIX Memooo8 pacyema rnpu npoekmuposaHuu demaneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3apaua 3 (Ha wcclie0OBaHHE [IBHKEHHMS MAaTepHANLHOH TOYKH WIH MeXaHU4ecKOoil cucTeMbl Moj
AeiicTBHEM HPHJIOMKEHHBIX CHJI).

[lpu npoOCKTHPOBAHMH NPHBOAA TEXHOIOTHYECKOrO 000PYNOBaHHSA
HeoOXO/IMMO OMpeieIUTL YIIOBYI0 CKOPOCTh MAXOBHKA depe3 3 ¢ nocne
Hadajua JBMKEHHs, IPUMEHAS CTaHJapTHbIE METO/bl pacyera (3aKOHbl
TeopeMbl MeXaHWKH), eCli Ha MaXOBHK JeiiCTBYeT Bpallaloliuii MOMEHT
M; = 6 H-M, Macca maxoBuka m = 12 kr, paguyc uHepuuu i = 1,73 m.
(OTK-13.1)
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11.MpumeHeHuUe cmaHAapmMHbIX Memooo8 pacyema rnpu npoeKkmuposaHuu demasneli u y37108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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33}[2“3 3 (Ha HCC/Ie0BAHHE JIBHKEHHUS MaTepMa.ﬂl:Hﬂﬁ TOYKHM HJIH MEXAHHYECKOH CHCTEeMbI mnoa

AeiicTBHEM HPHJIOMKEHHBIX CHJI).

[Ipu npoeKkTHPOBAHUK MPUBOJA TEXHOJOTHYECKOTO 000PYLOBAHHS
HeoOXOAMMO OMNpesenuTh MOMEHT MHepluH Oloka 3yOuaThix Kouec,
IPUMCHSS  CTAHJAPTHBIC METO/Abl pacdera (3aKOHBI M TCOPEMBI
MEXaHHWKH), €CIH OH, BpaIasch paBHO3AMEIIEHHO TOJ JAeHCTBHEM
MOMEHTA cHJ conpoTusieHus M, = 8 H-M, ocTaHoBuIIcs 4yepes 6 ¢, a
HayalbHas cKopocTb 610Ka oo = 127 pag/c. (OIIK-13.1)

Mz
Al H N N VA
AV, VA
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12.[pumeHeHUe cmaHAapmMHbIX Memooo8 pacyema rnpu npoeKkmuposaHuu demaneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3agaua 3 (Ha MccienoBaHHe JBHKeHHS MATePHAJILHONH TOYKH MJIH MeXaHH4ecKOH CHCTeMBbl HOJ
AeilcTBHEM NPHJI0KEHHBIX CHII).

[lpy npOEKTHPOBAaHHM NPHBOJAA TEXHOJIOTHYECKOTO 00OpYAOBaHUS
HeoOx0auMO onpenenuts yckopenue uentpa C tpydsr 3 maccoit m = 700
KT, NPHMEHsS CTaHJapTHbIC METOAbl pacyera (3aKOHbI M TEOPEMbI
MEXaHHKHM), €CITH T0IbeM OCYIIECTBIACTCA BEPTUKAILHBIMU KaHaTaMu 1 U
2, HarsixeHust koTopbix pasubl T1 = 3504 H u Tz = 4133 H. (OIIK-13.1)
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13.[pumeHeHuUe cmaHAapmMHbIX Memooo8 pacyema rnpu npoeKkmuposaHuu demasneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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33}[8'-]2 3 (Ha HCCJIeA0BAHHE JIBHIKECHHSH MﬂTepﬂaJ'll:Hﬂﬁ TOYKH HJIH MEeXaHHYECKOl CHCTEeMBI noja

JeHcTBHEM NPHJIOKEHHBIX CHJI).

[Mpu npoexrtupoBanun jgeTanu (MaxoBHKa) TEXHOJIOIHYECKOrO
o0opynoBaHHus HEOOXOAMMO OIPENENHUTh PagUuyYC HHEPLUHUH I,
TIPUMEHAS  CTAaHAAPTHBIE METONBl pacyera (3aKOHBI M TEOPEMEI
MEXaHHKH), €CJIH MaXOBHK Maccoif m = 5 Kr BpamiaeTcsa BOKpyr ocu Oz
MO 3aKOHY ¢ = otz + 2 pan moj AelCTBHEM BpallaloLIero MOMEHTA
M, = 180 H. (OIIK-13.1)
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14.MpumeHeHuUe cmaHAapMHbIX Memooo8 pacyema rnpu npoeKkmuposaHuu demaneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3anaua 3 (Ha MccieN0BaAHUE JIBHKEHUS] MATEPUAILHOW TOYKH HIH MeXaHHYeCKOH CHUCTeMbI MOoJ
JeiicTBHEM NPUI0KEHHBIX CHT).

[Ipu mnpoekTUpPOBAHMM NPUBOJAA TCXHOJOTHYECKOro OOOPYNOBAHUS HCOOXOAMMO OIPCICIUTh
HauOOIbIIYIO YIIOBYK CKOPOCTh Wmax BEAYIIETO Bajla, IPUMEHAA CTaHIAapTHBIE METOMABI pacyera
(38KOHBI M TEOPEMbI MEXaHHKH), €C/IM NPUBE/ICHHBII MOMEHT MHEpLHH Beayulero saia I, = 0,5 kr-m” u K
HEMY OT JIBHraTensl MPHJIOKEH NMOCTOsiHHBIA MoMeHT M| = 72 H:M, a oT Be/IoMOro Bajia — MOMEHT CHII
conpotusneHust Mz = - 0,02-0%, T7ie o - yrinoBas ckopocTs Beaymero Bana g pan/c. (OTTK-13.1)
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15.MpumeHeHuUe cmaHAapmMHbIX Memooo8 pacyema rnpu npoekmuposaHuu demaneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3anaua 3 (Ha MccieN0BaAHUE JIBHKEHUS] MATEPUAILHOW TOYKH HIH MeXaHHYeCKOH CHUCTeMbI MOoJ
JeiicTBHEM NPUI0KEHHBIX CHT).

Ha »srane npoekTHpoBaHUs MHCBMATHYCCKOTO IPHBOJAA TCXHOJOTHYCCKOT0 000PYIOBAHHS U3BCCTHO,
YTO MOPIIHIO Maccoit m = 1 kr coobiaercs HauanbHas ckopocth Vo =4 m/c. Tlpu apMikeHUH HA MOPINIEHE
NeHiCTBYET CHITa COTIPOTUBIEHHS, MPOMOPIMOHANBHAS KBapaTy ckopoctu R = 5-V2 (H). Onpenenuts, B
TEUEHUE KAKOI0 BPEMEHU CKOPOCTDb NOPLIHS yMeHbIIKUNIach B jisa paza. (OI1K-13.1)

31



16.MpumeHeHuUe cmaHAapMHbIX Memooo8 pacyema rnpu npoeKkmuposaHuu demaneli u y3s108
mexHos102u4eckux MawuH u obopydosaHusa. 3a0a4ya Ha uccnedosaHue O8uxceHUs mamepuasnbHol
MOYKU UAu MmexaHu4ecKoli cucmemeol oo delicmauem rnpusoHEHHbIX Cus.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-13 CnocobeH npuMeHATb cTaHAapTHble MeToAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa NpM NpoOEKTMPOBAHWM AeTanen W Yy3noB | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaosaHus Yy3M10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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3anaua 3 (Ha MccieN0BaAHUE JIBHKEHUS] MATEPUAILHOW TOYKH HIH MeXaHHYeCKOH CHUCTeMbI MOoJ
JeiicTBHEM NPUI0KEHHBIX CHT).

Ha »rane mpoexTupoBaHus TpaBUTAIIMOHHOTO Keno0a M3BECTHO, YTO MEHIOK ¢ MYKOWH HAauyMHACT
CKOJIB3HTh BHH3 MO 1ICPOXOBATONH HAKIOHHOMN MIIOCKOCTH, cocTaBisgonicii yron oo = 30° ¢ ropu3oHTOM, C
HavasbHOH ckopocThio Vo = 2 wm/c. Koaddumuent tpenns crkonbxkernus f = 0,4. Onpenenuts myTh,
NpoiiieHHbIH MetkoM 3a Bpemsi t = 2 ¢. (OIIK-13.1)
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17.MpumeHeHue cmaHAapmMHeix Memodo8 pacyema npu npoekmuposaHuu oemasneli u y3a108
MmexHo102u4ecKuUX MawuH u 0b6opydosaHus. TeopemuvecKue 80Mpocsl.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

ONK-13 CnocobeH npumMeHATb cTaHAapTHbie MeTtoAsl | OMK-13.1 JleMOHCTpupyeT 3HaHMe CTaHAapTHbIX
pacueTa nNpuM MNpoOEKTUPOBAHWM AeTanen W Y3n0B | MeTOAOB pacyeTa M NPOEKTUPOBaHUA AeTanen U
TeXHONornyeckux MawuH u obopyaoBaHus y3/10B_TeXHONoruyeckux MawuH u obopyaoBaHus
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dopmupopanue komnerenuuu OIK-13

1. ChopmynupyiiTe akCHOMBI CTATHKH, KOTOPbIE MPUMEHIIOTCS IIPU IIPOSKTUPOBAHHUH JIETAIICH
U y3JI0B TEXHOJOTUYESCKUX MALINH ¥ 000pyI0BaHHUS.

2. CodopmynupyiiTe 3aKOHBI JWHAMHKKM TOYKM (3akoHBl [amwies-HeroToHa), KOTOpEHIE
UCNOJBL3YIOTCA TPU TNPOCKTUPOBAHUM JeTaled M Y3J0B TEXHOJIOTMYECKMX MalIMH U
o0opyIoBaHuA.

3. Cdopmymupyiite obuiue TeopeMbl JHHAMUKN MEXaHHUECKOW CHCTEMBI, HCTIOIb3yeMble TIPU
MPOEKTHPOBAHUH JIETATICH 1 Y3JIOB TEXHOJIOTHMUYECKHX MAIlIUH H 000PY10BaHUS.

4. Jlna 3agaHuA OMPEACICHHOTO, HalTpUMEp, IEPHOANYSCKOTO IBIKCHNAA padovyero opraHa rmpH
MPOCKTHPOBAHHH TEXHOJIOTHYECKOTO 000pYAOBAHHS HCIIOJNB3YIOTCS KYJA9KOBBIC WIIH KYITHCHBIC
MexaHu3mbel. UX pacder NpouU3BOAUTCS HA OCHOBAHUM TEOPEMBI O CJIOXKEHHH CKOPOCTEH H
TEOPEMBI O CIOMKEHUHM YCKOPECHHH MpU CI0KHOM JBHxKEHHM TO4KH. Chopmynupyite 3TH
TEOPEMBI.

5. Cdopmymupyiite npunnun larambepa, MCnosb3yeMblid TPH MPOSKTUPOBAHUM JACTAJICH U
Y3JIOB TEXHOJIOTMYECKUX MAIUH U 00OpyjaoBaHus. YTo mpenctaBnsitoT coDON THHAMHUYECKHE
PEeaKIiK B ON0pax TEXHOJOTHIECKOTO 000py10BaHMs?

6. CdopmymupyiiTe KUHEMAaTHUCCKHE MapaMmeTpbl, XapakTtepusytoiue paboty y3/oB
TeXHOIOTHUECKOro obopynosauus. Packpoiite ux guszuueckuit cMbici.

7. Kakue Merojibl ONpEeAC/IeHUs LEHTpa THKECTH TBEPAbIX TN  HMCIOJbB3YHTCH IIPH
IIPOCKTHPOBAHUH JICTACH U Y3JI0B TEXHOIOTHUECKHX MAIIMH U 000pYA0BaHHUS.

8. Kakoii ¢uznueckuii cMBICT OCEBOTO MOMEHTa HHepiuu TBepaoro Ttena? llpu kakom
NBHKEHUHM TBEPJIOrO Telda HEOOXOJMMO YYMTHIBATH OCEBOM MOMEHT MHEpUMH Ha 3Tare
MPOEKTUPOBAHUS ACTANICH U Y3J7I0B TEXHOJOTUYECKUX MAIIMH U 000py10BaHUA?

9. Jna mpeoOpa3oBaHUS MEXaHHUECKOTO IBIDKEHHS B TEXHOJIOTHUECKOM OO00pYIOBaHUU
HCIOJIB3YHOTCS pa3JIMYHBIC MEXaHH3MEL. Ha kakux T€OopeMax TereTH‘-IeCKOﬁ MCXaHHKH OCHOBaH
KMHEMAaTUYECKHUI aHaJn3 MI0CKUX MexaHu3mMoB? Chopmynupyiite ux.

10. Tlpn »SKcrulyaTallii  TEXHOJOTHYECKOTO OOOpYIOBaHMSI pa3IUYHBIE €ro  3JIEMEHTHI
COBREPIIAIOT PA3TUIHOE MeXaHW4ecKoe JBWkeHre. Kakue BUAR MEXaHUYEeCKOTO JBUKEHUS BHI
3HaeTe, KaKue KMHEMaTUYeCKUE apaMeTphl UX XapakTepu3yioT?

11. Tlpp mpoeKkTHpPOBaHWH JAeTaned M Y3J0B TEXHOJOTHICCKHX MallHH M 000pyIOBaHMS,
HaxoJAIIMXCd B PaBHOBECHH, OMNpeaensArTcs peakuuu omnop. Kakue ycnoBus paBHOBecHS
HEOOX0AUMO BBIITOJIHUTE, €CIH JCHCTBYCT IMPOM3BOJIbHASA IIIOCKAS MIIM MPOCTPAHCTBEHHA
cHUCTEMa CUII?

12. Jlns  ompenesnieHus  HEKOTOPBIX  TOKasaTeleil  TEXHOJOTHUECKOTO  00O0pYyHOBaHHUS
UCHOJIb3YIOTCS KMHEMaTH4YeCK1e XapaKTepUCTUKH, Harpumep, HOpMaJIbHOE
(LLEHTPOCTPEMHUTENILHOE) M KacaTelbHOE (TaHreHLIHAIbHOE) YCKOpeHus Touku. [lo kaxum
(hopMynam ompenensroTCa 3TH YCKOPEHH I Todku. KakoBa MX OpHEHTANMA MO OTHOIICHHIO K
TPaeKTOPHH TOUKH?
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13. Jlna  ompeneneHuss  HEKOTOPBIX  TOKasaTelNedl  TeXHOJOTHYECKOro  00OpymaoBaHHs
UCMOJIb3YIOTCS KMHEeMaTHuecKHe XapaKTepHCTHKH, Hampumep, ckopocTh. Kak ompepensiercs
CKOPOCThb TOYKHM IpPH PA3IU4HBIX crocobax 3anaHusi ABUkKeHUA. Kak pacrosiokeH BEKTOp
CKOPOCTH IO OTHOLIEHHIO K TPAEKTOPUM TOUKHU?

14. Kakue 3aKOHBI TPEHHUS CKOJIBKEHUS U TPEHHUS KAQueHHS HCTIOJIE3YIOTCS TPH MPOSKTHPOBAHUH
JieTalieil v y3JIOB TEXHOJOTMYECKHX MAalldH ¥ 00opynoBanusa? OT KakuxX (pakTopoB 3aBUCUT CHIIA
TPEHHUS CKOJILIKCHHA?

15. B uewm 3akirouaeTcs KHHEMAaTHYECKHH aHAJIN3 TUIOCKUX PHIUYaXHBIX MEXaHH3MOB, Kak OJIMH
U3 CTAHIAPTHLIX METOJOB pacuera MpH MPOEKTUPOBAHUU JETANIed U Y3JI0B TEXHOIOTHUYECKHX
MallIiH 1 000pyaoBaHusa?

16. Uto mpeacraBifoT coboil AMHAMHYECKHE pEAKIHMH OMOp TEXHOJOTMYECKHX MAIlUH MU

obopynoBanusa? C noMoupl0 Kakux 3aKOHOB WJIM NPHHLIMIIOB MEXaHUKH MOYKHO OIPEe/IUTh
JIMHAMUYECKUE PEAKIIUU OT10p MPH IKCIUTYaTALlMU TEXHOJIOTHYECKOTO 000py10oBanus?

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OUEeHOYHbIX Mamepuanoe npusaazaemcs.
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