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Metoauyeckiue peKOMEHAALNUN MO BBIIOJHEHUIO CaMOCTOSITENbHOM paboOThl MO TUCIH-
nHe «TeopeTnyueckast MEXaHUKay MpeIHa3HAYeHbI )11 00yJaroIUXCsl M0 HAIIPaBICHUIO TTOAr0-
toBkH 08.03.01 CtpoutenbctBo (mpoduiib moaroToBku «IIpOMBITINIEHHOE U TPaXKIaHCKOE CTPOH-
TEIIbCTBO»).

enp MeToauYECKNX yKa3aHUI: OKa3aHHEe MOMOIIY 00YYarOIIUMCS B BBIIIOJIHEHUU CAMO-
CTOSITENILHOM PabOThI 1O AUCUUIUINHE «Teopemuueckas Mexanuxa.

Hacrosmue Meronuyeckue ykazaHus COJEpKaT pabOThl, KOTOPHIE IMO3BOJIAT O0y4aro-
HIMMCSI OBJIQJICTh TEOPETUUICCKUMH 3HAHUSIMH, TPAKTHYSCKUMH YMCHHUSIMHA U HaBBIKAMU JCSITEIb-
HOCTH 110 MPO(UITIO MOATOTOBKH, OMBITOM TBOPYECKOM EATEIHLHOCTH U HaIlpaBlieHbl Ha GopMHU-
pOBaHUE CIEAYIOIUX KOMIICTCHIINN:

- OIIK-1: CriocobeH pemath 3a1a4u MpoGeCcCHOHATBHON IESITEIIBHOCTH HA OCHOBE UCITOJIb30BaHUS
TEOPETUYECKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX M TEXHUYECKHX HAYK, a TAaKXKE MaTeMaTH-
YECKOT0 arnrmnapara.

B pe3ynbTare BBINOJIHEHHUS CAMOCTOSTENBHON PabOTHI MO AucHUILIUHE «Teopemuueckast
Mexanuxay obydaronyecs ToJkHbI o kommnereHmu OITK-1:
3HaTh:

- 6a30BbIe IS TpodecCHOHABHOM cepbl GU3HUECKUE MTPOIIECCHI U SBIICHUS B BHJIC MAaTEMaTH-
YECKOro(MX) ypaBHEHUS,

- pacueTHBIC U IKCIEPUMEHTAJIbHbIC JAHHBIE BEPOSTHOCTHO-CTATUCTHUYECKUMH METOJIaMU
Ymers:

- MIPENICTABIIATh 0a30BbIe I MpodeccHoHAIbHON chepbl GU3NUECKUE TPOIIECCHl U SBJICHUS B
BU/JIC MAaTEMaTU4YeCKOro(UX) ypaBHeHU(H);
- 00pabaThIBaTh pacUYeTHBIC M DKCIICPHUMEHTAIbHBIC JAHHBIE BEPOSITHOCTHO-CTATUCTHYCCKIMH

METOJJaMH
Baaners:
- IpeJICTaBICHUSIMH 0A30BbIX AJIs MPOPECCUOHATBHOMN chephl GU3NIECKUX MPOIIECCOB U SBICHHIMA
B BUJIE MAaTEeMaTUYECKOTO(UX) YpaBHEHHUsI(1);
- MEeTOIaMH 00Pa0OTKH PACUCTHBIX M IKCIIEPUMEHTAIBHBIX JJAHHBIX BEPOSTHOCTHO-CTATHCTHYE-
CKUMHU METOJIaMU

Onucanuie caMOCTOSATEIBHON PabOTHI COIACPKUT TeMY, 3a/IaHus, TPEOOBAHUS K BBITIOJTHE-
HUIO KOHKPETHOTO 3aJaHUs M0 JaHHOW TeMe, MOPSAO0K BHITOTHEHUS 3a/1aHus, (GOPMBbI KOHTPOJIS,
TpeboBaHus K 0hopMIICHUIO 3a1aHui. JJia moydeHus: JOMOJTHUTENBHON, OoJiee TOAPOOHON WH-
dbopMaruu Mo u3ydaeMbIM BOIIPOCaM MPHUBEACHBI PEKOMEHAYEMbIE HCTOUYHUKH.

1. IlepeyeHb BHAOB CAMOCTOATEIbHOM PadOTHI 10 IMCHUIIIMHE

CPC
TpeOoBaHMA K BHINOJTHEHHIO 3a-
Bun camo- | ®@opma Aynu-| Buea- JMaHMI
Tema CTOSATEb- KOH- Top- | ym- (3GHanue u/nan
HOW padoThl | Tpoas wast | Top- yMeHHe U/UJIH BJIaJIeHue
CPC | nas HABBIKAMU)
CPC
Tema 1. Koncnexktu- |YcTHBIN + + |3HaTn: GazoBble s HPO(ECCHOHAIB-
OCHOBHBIE MTOHATHS U aK- |pOBaHUE. oIpoc HOIi cepbl (HU3HUIECKHE TPOLECCHl
CHOMBI MEXaHHKH, OTIepa- SBJICHNS B BUJI€ MaTEMAaTHYECKOTO(WX)
b
[IUU C CUCTEMaMH CHII, Camocros- YPaBHCHMS,
~ PaCYETHBIC U DKCIICPUMEHTAJIBHBIC JITaH-

JICUCTBYIOLMMU Ha TBEP- |TEJIBHOE Pe-

" JIeIOBAHUE |IICHHE a3 HbIE BCPOATHOCTHO-CTATUCTUYCCKUMU
noe Teno. Hcenen p MeTOaMH
YCIIOBHM paBHOBECHUS CU- |HOYPOBHE-
CTEMBI CXOASIIUXCS CWJI  |BBIX 33Ja4




YMeThb: mpencTaBiasATh 0a30BbIC IS
npodeccronanbHOi  cdepbl  puznue-
CKHE TIPOLIECCHI U SIBJICHUS B BUJIE MaTe-
MaTH4YecKoro(ux) ypaBHeHUsA(1);
o0OpabaTbIBaTh pacyeTHbIE U HKCIIEPHU-
MEHTaJIbHbIE JIaHHBIE BEPOSITHOCTHO-
CTaTHCTHYECKUMHU METOAMH

Buaagers: mpencraBneHHAMH 0a30BBIX
U TIpodeccHoHaIbHOM cdeprl huzu-
YECKHX MPOLECCOB M SBICHUH B BHUIE
MaTeMaTHIecKoro(ux) ypaBHeHUA(H);
MeToAaMu 00pabOTKH PacUETHBIX U IKC-
NEepUMEHTANBHBIX  JIAaHHBIX  BEpOSAT-
HOCTHO-CTaTHCTHYECKHMH METOIaMH

Tewma 2.

YcioBusi paBHOBECHS TTPO-
W3BOJIbHOM TJIOCKOM CHU-
ctembl cuil. OnpeseneHue
peakuuii cBsi3ed B OKOSI-
LIEHCS CUCTEME COWICHEH-
HBbIX TECII.

Koncnekru-
poBaHUe.

CamocTos-
TEJNbHOE pe-
IICHHE pa3-
HOYPOBHE-
BBIX 3a/1a4

YcTHbIIT
ompoc

3HarTb: 6a3oBble AT MPOQECcCHOHANb-
HOU cdepbl (u3MUECKHe TPOLECCH U
SIBJICHUSI B BUJIE MaTeMaTHYECKOTo(1X)
YpaBHEHHUS;

pacyeTHbIe U SKCIIEpPUMEHTAIbHbBIE JJaH-
HBIE BEPOSATHOCTHO-CTATHCTHYECKUMHU
METOJlaM1

YMerb: mpencTaBiATh 0a30BEIE I
npodecCHOHANBHON Ccdeprl  pu3mde-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4yecKoro(ux) ypaBHeHUA();
o0OpabaTbIBaTh pacyeTHbIE U HKCIEPHU-
MEHTaJIbHbIE J[aHHBIE BEPOSTHOCTHO-
CTaTHCTHYECKUMHU METOIaMH

Baagers: npencraBneHUsMH 0a30BBIX
Juisl TIpodecCUOHaNbHOM cdepbl Pu3u-
YECKHX MPOLECCOB W SBICHUH B BHUIE
MaTeMaTHIecKoro(uX) ypaBHeHUA(H);
MeTo/laMH 00pabOTKH PacUeTHBIX U IKC-
NEpUMEHTAIBHBIX  JITAaHHBIX  BEpOST-
HOCTHO-CTaTHCTHUECKHMH METOIAMH

Tewma 3.

Tpenne CKONBXEHHS U
TpEeHHE KaueHHUSI.
Omnpenenenre KOOPIUHAT
HEHTpPa TSHKECTH Tell.

Koucnexkru-
poBaHue.

CamocTosi-
TENbHOE pe-
IICHUE pas-
HOYPOBHE-
BBIX 3a]a4

VYcTHbIIT
ompoc

3HaTp: 6a3oBble I MPOdECCHOHATb-
HON cdepbl (u3MUecKue MPOLECCH U
SIBIICHUS B BHJE MaTeMaTHYeCKOTro(HX)
YpaBHEHHUS;

pacyeTHbIe U SKCIIepUMEHTAIbHbBIE JJaH-
HbIE BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOoJlaMU

YMern: mnpencraBisATh 0a3oBBIE IS
npodeCCHOHANBHON Ccdepsl  pu3mye-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4YeCKOTO(¥X) ypaBHeHHA(H);
o0OpabaTbIBaTh pacyeTHbIE M HKCIIEpH-
MEHTaJIbHbIE J[aHHBIE BEPOSITHOCTHO-
CTaTUCTHYECKUMHU METO/IaMH

Baagers: mpenctaBieHUsMH 0a30BBIX
Ui TIpodeccHoHaIbHON cdeprl huzn-
YEeCKUX TPOLECCOB U SIBICHUN B BHJE
MaTeMaTH4ecKoro(ux) ypaBHeHUA(1);
MeToAaMu 00pabOTKH PaCYETHBIX U IKC-
NEpUMEHTANBHBIX  JIAaHHBIX ~ BEpOST-
HOCTHO-CTaTHCTHYECKHMH METOIAMH

Tema 4.

Kunemartunka: knaemartu-
YECKHUE XapaKTEPUCTUKHU
JBIKEHUS TOUKH IpHU pas3-
JIMYHBIX crIocobax 3aja-
HUS IBYDKCHUA.

Koucnektu-
poBaHue.

CamMmocTost-
TENbHOE pe-

VYcTHEBIIT
ompoc

3HaTh: 6a3oBble AT MPOQECCHOHANb-
HOW cdepbl (pHu3HYecKre MpOIecCh U
SIBJICHUSI B BHJIE MaTeMaTHYECKOT0(1X)
YpaBHEHHUSI,

pacdeTHbIe ¥ SKCIIEpUMEHTAJILHBIE JJaH-
HbIE BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOJlaMU




IIeHHe pas-
HOYpOBHE-
BBIX 33J1a4

YMeThb: mpencTaBiasATh 0a30BbIC IS
npodeccronanbHOi  cdepbl  puznue-
CKHE TIPOLIECCHI U SIBJICHUS B BUJIE MaTe-
MaTH4YecKoro(ux) ypaBHeHUsA(1);
o0OpabaTbIBaTh pacyeTHbIE U HKCIIEPHU-
MEHTaJIbHbIE JIaHHBIE BEPOSITHOCTHO-
CTaTHCTHYECKUMHU METOAMH

Buaagers: mpencraBneHHAMH 0a30BBIX
U TIpodeccHoHaIbHOM cdeprl huzu-
YECKHX MPOLECCOB M SBICHUH B BHUIE
MaTeMaTHIecKoro(ux) ypaBHeHUA(H);
MeToAaMu 00pabOTKH PacUETHBIX U IKC-
NEepUMEHTANBHBIX  JIAaHHBIX  BEpOSAT-
HOCTHO-CTaTHCTHYECKHMH METOIaMH

Tema 5.

XapakTepuCTUKHU JBUKE-
HUs TCJIa U €I'0 OTACIIBHBIX
TOYEK IIPH MOCTYMATEIb-
HOM, BpaIaTelsHOM, TUIO-
CKOIapaJuIeIbHOM JIBHIKE-
HHU.

Koncnekru-
poBaHUe.

CamocTos-
TEJNbHOE pe-
IICHHE pa3-
HOYPOBHE-
BBIX 3a/1a4

YcTHbIIT
ompoc

3HarTb: 6a3oBble AT MPOQECcCHOHANb-
HOU cdepbl (u3MUECKHe TPOLECCH U
SIBJICHUSI B BUJIE MaTeMaTHYECKOTo(1X)
YpaBHEHHUS;

pacyeTHbIe U SKCIIEpPUMEHTAIbHbBIE JJaH-
HBIE BEPOSATHOCTHO-CTATHCTHYECKUMHU
METOJlaM1

YMerb: mpencTaBiATh 0a30BEIE I
npodecCHOHANBHON Ccdeprl  pu3mde-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4yecKoro(ux) ypaBHeHUA();
o0OpabaTbIBaTh pacyeTHbIE U HKCIEPHU-
MEHTaJIbHbIE J[aHHBIE BEPOSTHOCTHO-
CTaTHCTHYECKUMHU METOIaMH

Baagers: npencraBneHUsMH 0a30BBIX
Juisl TIpodecCUOHaNbHOM cdepbl Pu3u-
YECKHX MPOLECCOB W SBICHUH B BHUIE
MaTeMaTHIecKoro(uX) ypaBHeHUA(H);
MeToJaMi 00pabOTKH PACUETHBIX M IKC-
NEpUMEHTAJBHBIX ~ JAaHHBIX  BEPOSIT-
HOCTHO-CTaTUCTHYECKUMHU METOIAMH

Tema 6.

JluHamuKka TOYKH. 3aKOHBI
JMUHAMHKY MaTepHaTbHON
touku. luddepenuans-
HBIC YPABHEHUS JIBUXKCHHUS
TOYKH.

Koucnexkru-
poBaHue.

CamocTosi-
TENbHOE pe-
IICHUE pas-
HOYPOBHE-
BBIX 3a]a4

VYcTHbIIT
ompoc

3HaTp: 6a3oBble I MPOdECCHOHATb-
HON cdepbl (u3MUecKue MPOLECCH U
SIBIICHUS B BHJE MaTeMaTHYeCKOTro(HX)
YpaBHEHHUS;

pacyeTHbIe U SKCIIepUMEHTAIbHbBIE JJaH-
HbIE BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOoJlaMU

YMern: mnpencraBisATh 0a3oBBIE IS
npodeCCHOHANBHON Ccdepsl  pu3mye-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4YeCKOTO(¥X) ypaBHeHHA(H);
o0OpabaTbIBaTh pacyeTHbIE M HKCIIEpH-
MEHTaJIbHbIE J[aHHBIE BEPOSITHOCTHO-
CTaTUCTHYECKUMHU METO/IaMH

Baagers: mpenctaBieHUsMH 0a30BBIX
Ui TIpodeccHoHaIbHON cdeprl huzn-
YEeCKUX TPOLECCOB U SIBICHUN B BHJE
MaTeMaTH4ecKoro(ux) ypaBHeHUA(1);
MeToAaMu 00pabOTKH PaCYETHBIX U IKC-
NEpUMEHTANBHBIX  JIAaHHBIX ~ BEpOST-
HOCTHO-CTaTHCTHYECKHMH METOIAMH

Tema 7.

JuHamuka MexaHU4YeCKOou
cucCTeMbl. TeopeMbl 0 JBU-
JKEHUH [IEHTpa Macc, 00
M3MEHEHNH KOITHYECTBA

Koucnektu-
poBaHue.

CamMmocTost-
TENbHOE pe-

VYcTHEBIIT
ompoc

3HaTh: 6a3oBble AT MPOQECCHOHANb-
HOW cdepbl (pHu3HYecKre MpOIecCh U
SIBJICHUSI B BHJIE MaTeMaTHYECKOT0(1X)
YpaBHEHHUSI,

pacdeTHbIe ¥ SKCIIEpUMEHTAJILHBIE JJaH-
HbIE BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOJlaMU




JABWKCHHA, KHHCTHUYC-
CKOIo MOMCHTA U U3MCHC-
HUH KMHETHYECKOM OHEp-
T'MH CUCTCMBEI.

IIeHHe pas-
HOYpOBHE-
BBIX 33J1a4

YMeThb: mpencTaBiasATh 0a30BbIC IS
npodeccronanbHOi  cdepbl  puznue-
CKHE TIPOLIECCHI U SIBJICHUS B BUJIE MaTe-
MaTH4YecKoro(ux) ypaBHeHUsA(1);
o0OpabaTbIBaTh pacyeTHbIE U HKCIIEPHU-
MEHTaJIbHbIE JIaHHBIE BEPOSITHOCTHO-
CTaTHCTHYECKUMHU METOAMH

Buaagers: mpencraBneHHAMH 0a30BBIX
U TIpodeccHoHaIbHOM cdeprl huzu-
YECKHX MPOLECCOB M SBICHUH B BHUIE
MaTeMaTHIecKoro(ux) ypaBHeHUA(H);
MeToAaMu 00pabOTKH PacUETHBIX U IKC-
NEepUMEHTANBHBIX  JIAaHHBIX  BEpOSAT-
HOCTHO-CTaTHCTHYECKHMH METOIaMH

Tewma 8.
ITpuntuan /1’ AnamOGepa.

Koncnekru-
poBaHUe.

CamocTos-
TEJNbHOE pe-
IICHHE pa3-
HOYPOBHE-
BBIX 3a/1a4

YcTHbIIT
ompoc

3HarTb: 6a3oBble AT MPOQECcCHOHANb-
HOU cdepbl (u3MUECKHe TPOLECCH U
SIBJICHUSI B BUJIE MaTeMaTHYECKOTo(1X)
YpaBHEHHUS;

pacyeTHbIe U SKCIIEpPUMEHTAIbHbBIE JJaH-
HBIE BEPOSATHOCTHO-CTATHCTHYECKUMHU
METOJlaM1

YMerb: mpencTaBiATh 0a30BEIE I
npodecCHOHANBHON Ccdeprl  pu3mde-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4yecKoro(ux) ypaBHeHUA();
o0OpabaTbIBaTh pacyeTHbIE U HKCIEPHU-
MEHTaJIbHbIE J[aHHBIE BEPOSTHOCTHO-
CTaTHCTHYECKUMHU METOIaMH

Baagers: npencraBneHUsMH 0a30BBIX
Juisl TIpodecCUOHaNbHOM cdepbl Pu3u-
YECKHX MPOLECCOB W SBICHUH B BHUIE
MaTeMaTHIecKoro(uX) ypaBHeHUA(H);
MeTo/laMH 00pabOTKH PacUeTHBIX U IKC-
NEpUMEHTAIBHBIX  JITAaHHBIX  BEpOST-
HOCTHO-CTaTHCTHUECKHMH METOIAMH

Tema 9.

OO1ee ypaBHeHHE JHA-
mukd (mpuHImn 1’ Anam-
Oepa-Jlarpamxa).

Koucnexkru-
poBaHue.

CamocTosi-
TENbHOE pe-
IICHUE pas-
HOYPOBHE-
BBIX 3a]a4

VYcTHbIIT
ompoc

3HaTp: 6a3oBble I MPOdECCHOHATb-
HON cdepbl (u3MUecKue MPOLECCH U
SIBIICHUS B BHJE MaTeMaTHYeCKOTro(HX)
YpaBHEHHUS;

pacyeTHbIe U SKCIIepUMEHTAIbHbBIE JJaH-
HbIE BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOoJlaMU

YMern: mnpencraBisATh 0a3oBBIE IS
npodeCCHOHANBHON Ccdepsl  pu3mye-
CKHE TIPOLIECCHI U SIBJIICHUS B BUJIE MaTe-
MaTH4YeCKOTO(¥X) ypaBHeHHA(H);
o0OpabaTbIBaTh pacyeTHbIE M HKCIIEpH-
MEHTaJIbHbIE J[aHHBIE BEPOSITHOCTHO-
CTaTUCTHYECKUMHU METO/IaMH

Baagers: mpenctaBieHUsMH 0a30BBIX
Ui TIpodeccHoHaIbHON cdeprl huzn-
YEeCKUX TPOLECCOB U SIBICHUN B BHJE
MaTeMaTH4ecKoro(ux) ypaBHeHUA(1);
MeToaMu 00pabOTKH pacUETHBIX U
9KCTIEPUMEHTAIIHBIX JAaHHBIX BEPOSIT-
HOCTHO-CTaTHCTHYECKHMH METOIAMH




2. TemaTuka m 3aJaHus CaMOCTOSITEJIbLHOM paﬁoTLI

Tema 1.

OcHoGHble ROHAMUA U AKCUOMbL MEXAHUKU, ONEPAUUU C CUCHEMAMU CUJl, OCTICIMEYIOWUMU HA
meepooe meno.

Hccneoosanue ycnosuil pagnoeecusn CUCHEMbL CXOOAUUXCA CUTL

3amaun JaHHOTO TUIIA MOTYT PEUIaThCs TMO0 reoMeTpudeckuM (rpaduyeckum)
criocobom, 6o aHanmuTrdeckuM. [Ipu pemennn 3aaa4 reomeTpudeckuM (rpaduaeckum)
croco00oM HEOOXOIMMO MPUICPKHUBATHCS CIACTYIOLIETO MOPSAKA:

1. Brigenute Teno (wim TO4YKy), paBHOBECHE KOTOPOTO CIEIyeT PACCMOTPETb.

2. N3o0pa3ute Bce akTUBHBIE (3aaHHBIC) CUJIbL, JCHCTBYIOIINE HA BBIJICJICHHOE TEJIO.

3. OcBoOoauTe 3TO TEJIO OT HAJOKEHHBIX HA HETO CBA3EH, 3aMEHHB UX JCUCTBUE PEAKIUIMU
CBA3EH.

4. [TocTpoiiTe 3aMKHYTBIN CHUIIOBOII MHOTOYTOJIBHUK (MJIM TPEYTOJbHUK — €CIH JIEUCTBYIOT
TPH CHUJIBI), CIIOKHB CHauyaja BCE 3aJJaHHbIE CHJIBI, a 3aT€M JIOCTPOUB HEU3BECTHBIC CHIIBI.

5. Pemmnte cunoBoii MHOTOYTOJIBHUK (110 U3BECTHBIM 3JIEMEHTaM OINpEAeTUTe HEM3BECTHHIC)

WJIN, €CJIM CHJIOBOM MHOTOYTOJIBHUK IOCTPOEH B MacuITade, ONpPEAEIuTe HCKOMBIE CHIIBI IO Mac-
mrady.

[Tpu pemiennu 3aqa4 aHATUTUYECKUM CIIOCOOOM PEKOMEHTYeTCsl TPUIEPKUBATHCS CIIEAYIOIIETO
nopsijiKa:

1. Brigenute Touky, paBHOBECUE KOTOPOW HAZ0 PACCMOTPETh.
2. N3o0pa3ute akTHBHBIC (3a1aHHBIC) CUITBI.
3. OcBo0oIUTE TOUKY OT CBSI3€H, MPUIIOKHUB COOTBETCTBYIOIINE peakiuu. [Ipu 3Tom HeoOxo-

JAUMO Y66ILI/ITI)C$I, YTO JaHHAaA 3aJa4a ABJISICTCA CTATUYCCKU onpeneJmMof/i — YHUCJIO HCU3BCCTHBIX
BEJIMUWH JJOJHKHO OBITH HE OoJiee ABYX WU TPEX (B CIydasX MIOCKON U MPOCTPAHCTBEHHON CUCTEM
CXOJISIIIUXCS CHJI COOTBETCTBEHHO).

4. Hanpassre ocu koopanHAT.

5. CocTaBuTh YPaBHCHHA PAaBHOBECHUA CUCTEMbI CXOMAMINUXCA CHUII, U3 KOTOPBIX OIPCACINTEC
HEU3BECTHBIC BETUYHUHBI.

Tunoeoe 3a0anue 1

Crepxxau AC n BC coenvHEHbl MKy COOON M ¢ BEPTUKAIBHOW CTEHOM MOCPENCTBOM
mapHupoB. Ha mapuupuslii 6oat C neiictByer Beptuxansaas cuna P = 1000 H.

Onpedenume peakiy 3TUX CTEP>KHEW Ha MapHUPHBIN 00T C, €CIU YIIIbl, COCTABIISIEMbIC
cTepKHAMH o cTerol, pasus: o = 30°u B = 60°.
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Hcxonnas cxema 3aMKHYTBIA TPEYTOJIBHUK CHIT Pacuérnas cxema



Pewenue.
Paccmotpum Ba crioco0a perieHusl 3a1a9d — TeOMETPUYCCKUI 1 aHATTMTHYE CKHIA.
I. I'eomempuueckuii cnoco6. OOBEKTOM HCCIIEAOBAHUS B JaHHOM 3aaue siBisercs oot C,

Harpy>XeHHbIN 3alaHHOM cuioil P u coenuHsAomui Mexay coboit crepxxau AC u BC, peakuuu
KOTOPBIX HYXHO onpeaenutb. Otopocum cBszu (crepxHu AC u CB), 3aMEHHUB WX JCHCTBUE

peakiusiMu Sa 1 Sg.
[TocTpoum 3aMKHYTHIH TpeyronbHUK abe muisi cuit P, Sp u Sp (Tak kak 6ont C HaXOAUTCS
B PaBHOBECHHM), HauaB MOCTPOEHUE C M3BECTHOM CHIIBI P, KOTOpyIo H300pa3um BekTopom ab,

Toraa BekTop DC ompenenut cuiny Sg, a BeKTop Ca — cuity Sa. [Ipu 3TOM clieyeT y4ecTh, 4To

M3BECTHBI TOJILKO HATIPABIEHHs peakuuii cesizeit. Usmepus otpesku DC u €A, naiiném Benmuunm:
HEH3BECTHBIX CHII S M S A, M 33/1aua GyeT rpaUuecKy pelieHa.

Be/IMUMHBl HEM3BECTHBIX CHI SA M Sp MOXHO HAHTH TPHUIOHOMETPHYECKH, PELIHB
cui10Bo#i Tpeyronsuuk aDC, mockonbKy B 3TOM TpeyronbHUKe U3BeCTHHI cTopoHa Al u nBa yrma
o u . Utak, noctpoum B Macirabe BEKTOP ab (KOTOpBIH, KakK U P, HalpaBJIeH BEPTUKAIBHO
BHH3), U3 TOYKH & TIOJl YIJIOM Ol TIPOBENEM OJHY JIMHUIO, W3 Touku D nox yriom B nposeném
BTOPYIO JIMHHIO JI0 IEPECEUCHUS HX B TOUKE C , TpeyroabHuku AABC u AabC momoOHBL.

ITo ycnoButo 3amaun o+ 3 =90°, cienoBarensHo, AabC — mpsimoyronbHbiid. W3 3T0T0
TPEYroJIbHUKA HAXOAUM:

Sg =P sina=P sin30°=1000-0,5=500 H,
Sp=P cosa=P cos30”=1000-0,866 =866 H.

I. Ananumuuecxuii cnoco6. BeInmomTHUM MYHKTHI 1-3 aHAIOTMYHO, KaK U MPU PEUICHUH
3a/1a4M TreoMeTpudeckuM (rpaduyeckum) crocobom. IIpogomxkum perieHrue AaHHOW 3ajadd ¢

TyHKTA 4 — BEIOEpPEM CUCTEMY KOOpAHHAT. Tak Kak yros Mexk/1y HEM3BECTHBIMHU CHJIAMH S A M SB
paBen 90°, To ymoOHee BCEro HAmpaBUTh OCHU KOOPJWHAT IO JUHUAM JCHCTBUS ITHUX CHI —

HanpaBuM Ox 1O JTUHUM JEHCTBUS §B , a 0ch Oy — 110 JTMHUU JEHCTBUSA g A.
JI71st MaHHOM TIJIOCKOW CHCTEMBI CXOJISIIITUXCSI CUJT COCTABUM 2 YPaBHEHUS] PABHOBECHS:
2R, =0: P cosp+Sg =0,
orkyna Sg =—P cosf3=-1000-0,5=-500 H.
IRy =0:S,—P cosa=0;
otkyna S, =P cosa=1000-0,866 =866 H.

[Tpu aHATUTHYIECKOM CIIOCO0€ 3apaHee HEM3BECTHO, B KAKYIO CTOPOHY HAIIPABUTh PEAKIINU
crpekHei Baoab npsiMbix AC u BC. Eciau B pe3ynbrate perieHus MOJyduM IOJIOKHUTEIbHBIC
3HAYEHUsI, TO PEAKIUK OBLIM HAIPaBJIEHBI BEPHO, €CIIH MTOJYIUM OTPHUIATENLHBIE, TO BEIOPAHHOE
HaIrpaBJIeHUE PEAKIIUK H3MEHUM Ha TIPOTHBOTIOIIOKHOE.

Omeem: Sz =500 H, S, =866 H.

TpeGoBanus Kk BHINOJHEHHIO 3a1aHus 1 10 1aHHOI TeMe:

Cnenatps 6ubimorpadudeckoe onmucanue JOKyMEHTA.

OCMBICTUTH OCHOBHOE COJIEpXKaHHUE TEKCTa, IBaX/Ibl IPOYUTAB €TO.

HO}Ipa?:)IeHSITb MaTe€pHrajl Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIACIIATD INNTaBHBIC MBICJIN, BBIBO/IbI.
CocTaBUTh MJIaH TEKCTa — OCHOBY KOHCIIEKTa, COPMYIUPYHTE €ro MyHKTHI U ONpEAEIUTe, YTO
CJICOYCT BKIIIOYHUTH B KOHCIICKT AJIA UX PaCKPBITHUA.

Ha ocHOBe n3ydeHus: COOTBETCTBYIOIIMX PA3/Ie€lOB YUeOHHKOB, YUeOHBIX TOCOOMI M KOHCIEKTa
JIeKIUH cOPMYITUPOBATH OTBETHI HA BOIIPOCHI.



IHopsinok BbINOJHEHUS 3a1aHust 1:

CocTaBuTh MJIaH KOHCIIEKTA, pacrpeeNuTe cOOpaHHbIi MaTepral B HEOOXOAUMOM JTOTUYECKOM
IIOCJIEI0BATENBHOCTH.

Komno3uimonHo opopMuTe KOHCIEKT.

N3yunth yueOHy10 HHPOPMALIUIO 110 TEME, IPOU3BECTH €€ aHaJIU3, AaTh OTBETHI HA IIOCTABIICHHbIE
BOIIPOCBL.

TpeboBanus k opopmiaenuto 3aganus 1: OTBeTH Ha BOIPOCHI IPEICTABUTD B pab0Uel TeTpau.
KoHcnektupys, ocTaBiasiTh MECTO JAJIS IOTIOJIHEHUH, 3aMEeTOK, 3allicell HE3HAKOMbIX TEPMUHOB.

Tunosoe 3aganue 2:
CamocTosITeTbHOE PeICHNE CUTYAIIMOHHBIX 3a/1a4 (TPEHUHT).

K BepeBke AB, o1H KOHEI KOTOPOH 3aKperieH B Touke A, mpuBsi3aHbl B Touke B rpy3 P u Be-
peBka BCD, nepeknnyras uepe3 6510k; k ee koHIy D nmpussizana rups Q secom 100 H. Onpene-
JUTH, IpeHeOperas TpeHueM Ha O1oke, HaTshkeHue T BepeBku AB u Bennuuny rpysa P, eciu B
TI0JIOKEHUM PABHOBECHS YTIIbI, 00pasyeMble BepeBKaMK ¢ BepTukanbio BE, paBubl o= 45 u =

o

60 .

TpeOoBaHNsl K BbINOJHEHHUIO 3aJaHUA 2 M0 TeMme: [Ipy moaroToBKe K pelieHuto 3ajad MOBTO-
PUTH COOTBETCTBYIOIIME pa3/ieibl yueOHUKA U y4eOHBIX TOCOOMH MO JaHHOW TeMe, KOHCIIEKTOB
JICKIIUH

IHopsiiok BbINOTHeHUs 3agaHus 2: M3yunTh yueOHyI0 HHPOPMALIKIO 110 TEME, POU3BECTH €&
aHaJIN3, IPEAJIOKUTH BapUaHT(bl) pelIeHUs 3a/1a4.

TpeooBanus k opopmiIeHHI0 3aJaHuH 2:
Pemmenune 3ama4 npeacTaBuTh B MMCbMEHHOU (hopme B paboueii TeTpaau.

®DopMa KOHTPOJIA: Y CTHBIN ONPOC.

KoHTpoJibHBIE BONIPOCHI 151 IPOBEICHUs OIIPOCa M0 TeMe:

1. IlIpenmer TeopeTHuecKOil MEXaHUKH U €€ CBS3b C APYTUMU AUCHUTIIIMHAMM.

2. OmnpeneneHue CTaTUKU

3. TlonsTHs «paBHOBECHUS» U «TBEPJOTO TEJIa» B CTATHKE

4. OrmpeneneHne CUIIbI U € OCHOBHBIE XapaKTePUCTUKU

5.  OcHOBHbIE OIPENEIIEHUS CUII U UX CUCTEM: «CHUCTEMa CUI», «ypaBHOBEILIEHHAs! CUCTEMa
CHID», (IIPUBECTHU MPUMEDBI).

6. OCHOBHBIE ONIpPENEICHUS CHJI U UX CUCTEM: «PaBHOICHCTBYIOIIAsT CHCTEMBI CHITY,
«9KBMBAJICHTHAs CUCTEMa CHID» (IIPUBECTH NMPUMEPHI).

7. TlompazneneHue cuil Ha BHEIIHUE U BHYTPEHHUE (IIPUBECTH MIPUMEPHI).

8. TlonpasneneHue cuil Ha BHEIIHKUE M BHYTPEHHHE, COCPEIOTOUEHHBIE U pacIipeie/ieHHbIE
CHUJIBI (MIPUBECTH MPUMEPHI)

9. PaBHozeiicTByrOIIas pactpeesieHHoi cuibl. [loHATHE 0 paBHOJCHCTBYIOIIEH paBHOMEPHO
pacnpeieleHHOW Harpy3KH, UHTEHCUBHOCTD PACIIpe/Ie]IeHHON HAarpy3Ku B YaCTHOM U OOIIeM
CIIy4asiX, UX BBIYUCIIEHHUE, IPUMEPHI



10. IIpoexiuu cuiibl Ha OCH KOOPAUHAT, BHIYUCIECHUE, OCHOBHBIE TPUTOHOMETPUUECKUE
TOXKECTBA

11. AxCHOMBI CTaTUKH: aKCHOMAa PaBHOBECHsI IBYX CHJI (TIOHATHE CBOOOIHOTO Tea)

12. AKCHOMBI CTaTHKH: aKCHOMA MPUCOSANHEHUS U UCKIIIOYCHHUSI YPABHOBEIIEHHOW CHCTEMBI
CHJI, €€ CIIE/ICTBHE.

13. AKCHOMBI CTaTHKH: aKCHOMa TMapasuiesorpamma cui. CIoKeHue IByX CUII, TPUIOKEHHBIX B
OJTHOM TOYKE, BEKTOPHBIM M aHATTUTHYECKUM crioco0aMu (IpUBECTH MTPUMEPHI)

14. AKCHOMBI CTaTUKH: aKCHOMa PaBEHCTBA JICHCTBUS U MPOTUBOACHCTBUA. OOpPa3yIOT TN CHIIBI
B paccMaTpUBaeMOil aKCHOME YPaBHOBELICHHYIO CUCTEMY CHJI?

15. AKcHOMBI CTaTUKH: aKCHOMa OTBEpPAECBAHUsI (IIPUBECTH IIPUMED €€ IPUMEHEHUS B
CTaTUYECKUX PACUETax)

16. Cps3u u ux peakuuu (mpuBectd npumepsl). Knaccudukaims 0CHOBHBIX BUIOB CBSI3€H Tell,
JIeKaUUX B IJIOCKOCTH

17. TlonsATHE «CUCTEMA CXOISAIIMXCS CHII». | TaBHBII BEKTOP CUCTEMBI CXOSIIUXCS CHUJI, €0 Ipa-
duyeckoe U aHanTUTHYECKOE BhIuKcIeHue. Koraa paBHOAEHCTBYOIIAS CUCTEMBI CXOISIINXCS CHUTT
paBHa TJIaBHOMY BEKTOPY (IpUBECTH npumep)?

18. Teopema o Tpex HemapaUICIbHBIX CHIIaX (IPUBECTH IPUMEPHI)

19. Omnpenenenne TIaBHOTO BEKTOPA CUCTEMBI CXOSIIUXCS CHIT

20. OmpeneneHue peakinii CBA3€H CUCTEMBI CXOISAIINXCS BEKTOPHBIM CIIOCOO0M

21. OmnpeneneHue peakuii CBSA3€H CUCTEMBI CXOIAIINXCS aHATUTHYECKUM CITIOCOO0M

22. YTo Ha3bIBAIOT MAaCIITAOHBIM KOX(P(GUIIMEHTOM NPU PEUICHUH 33a]a4 Ha OMpeJesieHue ycIo-
BUI paBHOBECHS CHCTEMBI CXOISINXCS CHI?

23. OO0mas MeToIMKa pelIeHUs 3a1a9 CTATUKK (CUCTeMa CXOISIIUXCS CHIT)

PexoMenayeMmble HCTOUHUKH:
1. lueBckuit, B. A. Teopernueckas mexanuka / B. A. JlueBckuii. — 6-e u3zg., crep. — Cankr-Ilerep-

oypr: Jlanp, 2023. — 348 ¢. — ISBN 978-5-507-48273-3. — TekcT : ayieKTpoHHbIH // JIaHb : 3eK-
TpoHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotnukos, B. f. Texandeckas mexanuka / B. 1. Monotaukos. — 3-e u3a., crep. — Cankr-Iletep-
Oypr : Jlans, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Texkcr : anekTpoHHbIH // JIaHb : 5ek-
TpoHHO-OHOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/271301

3. batp, M. U. Teopernueckas MexaHuKa B mpuMmepax u 3agadax. Tom 1. Craruka u kunemaruka / M. W.
Barts, I'. 0. Ixxanenunze, A. C. Kenas3zon. — 14-e usn., crep. — Cankr-IletepOypr : Jlanb, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : anexkTpoHHbIH // JIaHb : 3NeKTPOHHO-OMOIHOTeUHAs cCHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. 1. Teopernueckast MexaHuKa B mpumepax u 3agadax. Tom 2. lunamuka / M. U. bats, I'. 1O.
xanenunze, A. C. Kens3on. — 11-e usna., crep. — Cankr-IletepOypr : Jlans, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekcrt : anekTpoHHBbIH // JlaHb : 31ekTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetndeckast MexaHuka. Permenne 3a1aq CTaTUKA ¥ KHHEMATHKH ;| Y9eOHOE TT0CO-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texcrt : anekTpoHHbIH // JlaHb : 3neKTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/212300

6. Hoponun, @. A. Teopernueckast MexaHuka : yaeOHoe nocodue / @. A. loponnn. — Cankr-IletepOypr
: Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 37eKTpOHHbIH // JIaHb : 2IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/212570

7. Hesenuannas, T.0., XoxnoBa O.A., [Tonomapera E.B., XoxnoB A.B. Kypc TeopeTndeckoii MEXaHUKHY.

Craruka: yue0. mocodue/ Mock. roc. yH-T nieuatu uM. Meana ®@egoposa — M.: MI'YII umenu MBana de-
noposa, 2013. — 188 c.
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Tema 2:
Ycnoeua paenosecus npouszsonvnoit nnockoii cucmemul cui. Onpeodenenue peakyuii ceéaseil 6
noKoawelica cucmeme COUeHEHHBIX meJl

[Tpu mpakTUYECKOM PEIICHUHU 3a/1a4 MOXKHO IMOJIb30BaThCs JTH000M 13 TpEX hopm ypaBHe-
HUU paBHOBECHS, OJHAKO, IPEIOYTUTEIIbEHEE BRIOPATh MEPBYIO (WM OCHOBHYIO) (hopMy ypaBHe-
HUM paBHOBECHS.

Ocu KoOpIMHAT U MOMEHTHBIE TOYKH MOKHO BBIOMpPATh MPOU3BOJIBHO. [ TOTO, 4TOOBI
MOJIyYeHHBIC YPaBHEHUSI pABHOBECHSI COACPKAIU B CBOEM COCTaBE TOJIBKO OJIHY HEU3BECTHYIO Be-
JUYHHY, IIeIeCO00pa3HO BBHIOMpATh HAMPABICHUS KOOPAWHATHBIX OCEH MEPICHIUKYISIPHO K
HAIPAaBJICHUIO HCKOMBIX HEU3BECTHBIX peakuuii (cui). 3a cuéT TOro, 4To UCKOMbIE HEU3BECTHHIE
peakiuu (Cujbl) MpU MOAOOHOM BBIOOpE OKaXYTCS MO HANPABICHUIO MEPIECHIANKYISIPHBIMU K
OCSIM KOOpPJIMHAT, IIPU COCTaBJICHUU YPABHEHUI MPOCKIIUMA TH HEU3BECTHBIC B YPABHEHUS MPOECK-
Wi He BOMAYT. B kauecTBE MOMEHTHBIX TOYEK CJIEAYET BHIOMpATh TaAKUE TOUYKH, B KOTOPHIX IIe-
peceKaroTCs IMHUU JIeHCTBUS HauOOMbILIEro Yrcia HEeM3BECTHBIX PEeaKIIHii (CHIl), TOTJa B ypaBHE-
HUU MOMEHTOB OYyJIET CO/IepKaThCs TOJIBKO OJJTHA HEU3BECTHAS UCKOMAs peakuus (cuiia, MOMEHT).

IHopsinok pemenus 3aaay:

1. Beinenure 00BEKT UCCIIEIOBaHUS — TBEPIOE TEIO, PABHOBECHE KOTOPOTO HAZI0 PACCMOTPETb.
2. N3o0pasurte Ha pacu€THON CXeMe BCE aKTUBHBIC (3a/1aHHBIC) CHIIBI.

3. IIpoananm3upyiiTe HaJIO)KEHHBIC CBS3U. [I[pUMEHUTE aKCMOMY OCOBOOYKIAEMOCTH OT CBSI3EH,
IPUJIOKUTE COOTBETCTBYIOLIME peakiuu. [IpoBeppTe yciioBUE CTaTUYECKOW ONPEAeTIMMOCTH 3a-
JTa4d: YUCIIO HEU3BECTHBIX BEIMYMH JOJIKHO OBITH HE Ooliee TPEX.

4. HampaBbTe OCH KOOPAUHAT, BBIOEPUTE MOMEHTHBIE TOUKH.

5. CocTaBUTh YpaBHEHMSI paBHOBECHS POU3BOJIBHOMN MJIOCKOW CUCTEMBI CHUIL.

6. Pemmre cucreMy moiaydeHHBIX YPaBHEHUN PaBHOBECHUSI OTHOCHTEIHLHO HEU3BECTHBIX BEIIMYHNH.
Ecnu B pe3ynbpTaTe pemieHns ncKkoMasi peakiiysi MoJIyq4aeTcsi MOJ0KUTETbHON, TO 3TO 3HAYHT, YTO
HampaBlieHue €€ BBIOPAHO BEPHO, €CIIM OTPUIIATENBHOMN, TO HANpaBlIeHHE PEaKIUU MPOTHUBOIO-
JI0’KHO BBIOPAaHHOMY (MOJTYJIb €€ TIPU 3TOM OCTAETCS TIPEKHHM).

7. BBITIOTHUTE MPOBEPKY MPABMILHOCTH PEIICHUS, COCTABUB HE MIPUMECHSIBIIYIOCS TIPH PEIICHUH
CyMMY MOMEHTOB WJIH Mpoekiuii. [Ipu cocTaBneHun ypaBHEHHUS IPOBEPKHU MPABHILHOCTH pelle-
HUS YUYUTHIBaiiTe UCTIpaBlieHHbIC HAMPaBJICHUs peakiuii. B coyuyae paBeHcTa Hy/IO anredpanye-
CKOM CyMMBI POEKIUI UM MOMEHTOB CUUTAETCS, UTO IIPOBEPKA COLILIACh, U 3ajjaua pelleHa npa-
BUJIBHO.

Tunoeasn 3a0aua no meme.

XKeécrkas pama AB, pazMepsl KOTOPOii yka3aHbl Ha puc. 1 (a=1m), 3akperieHa mapHUPHO
B HEMOJBMXHOW TOouke A, a ImpaBbIM KOHIIOM OMHPAETCS C MOMOUIbIO MIAPHUPHO-TIOIBUKHON
OIIOpHI Ha IIAJKYI0 BEPTUKAIbHYIO IUIOCKOCTh. JIeBas 4acTh paMbl Harpy»KeHa pacrpeneIEHHON
0 JJTMHEHHOMY 3aKOHY Harpy3koi MHTeHCHUBHOCTBIO =2kH/M. K pame npuosxens cuist F1 =20
kH u Fo=10xH, pacrionoxenusie o yriiom o = 30° K TOPH30HTY, a TAaKXKe Mapa CHJI C MOMEHTOM
M=4xH-M. Onpeodenume peakuuu onop 3aaHHON KOHCTPYKIUH.
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Puc. 1. Mcxoqnas cxema
Pewenue.
1. O0BeKTOM HCCTeI0BaHus ABIsIETCS KECTKas pama AB. PaccMoTpuM paBHOBECHE TLIOC-

[+

KO CHCTEMBI CHJI, IEHCTBYIOLIEH Ha )KECTKYIO pamy AB.
2. [lokaxem Ha pacu€THOM cxeme (puc. 2) paMmbl AEHCTBYIOIINE CUIIbI Fl u F2 , Tapy CHII
¢ MOMeHTOM M, pacripeesIEHHYIO 110 JIMHEHHOMY 3aKOHY Harpy3Ky 3aMEeHUM PaBHOICHCTBYIOIIEH

G, 10 MOZYJIFO PaBHOM:
%Q-6a=3-2-1=6 (KH)

Q=
¥ IPUKJIabIBaeMoii Ha paccTosuuyu 6a /3 or Touxu A.
3. MeicnieHHO oTOpackiBaeM CBs3U B ToUKax A u B 1 3aMeHsIM uX peakuusmMu F_QB; X A;Y_A
4. IIpoBoauM yepes Touky A ocu koopauHaT AXY 1 BeIOUpaeM e€ B Ka4eCTBE MOMEHTHOM TOUYKH.
5. CocTaBnsieM Tpu ypaBHEHHs paBHOBECHS Ul JaHHOW MPOU3BOJIBLHOMN IJIOCKOW CHCTEMbI

CHIJI:
2Fi =0; ~X, ~Q+F;-coso+F, -sina —Rg =0;
YRy, =0; Yo —F-sina—F,-cosa=0;
ZmA<Ek)=0; Q-2a—M —F -6a-cosa—F -4a-sina—F,-6a-sina—
-F,-9a-cosa+Rg-2a=0.

VA
F
M/'“X N
i \ 3 —
|~ o F2
= -
sl 9 Rp
- «—r 45
S B
[ s
LA >
4| 4a P Sa -
}i]_ i — Ll

Puc. 2. Pacuetnas cxema
6. Perraem MOJTYYCHHYIO CUCTCMY ypaBHeHPIfI PpaBHOBECHA.
"3 MOCJICAHECTO YPABHCHUA HAXO UM RB .
Rg =M/2+ F,+(3c0s30° — 25in30° ) + F, -(3sin30° — 4,5c0530°) - Q =

= 4/2+20-(3c0s30° — 25in30° ) +10-(3sin30° — 4,5¢0s30" ) -6 ~122 (xH).
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M3 epBoro ypaBHeHus onpenenseM X A
X, =F-c0s30° +F,-c0s30° -Q - Ry =20-c0s30° +10-cos30° —6-122 =
=-105,68 (kH).
U3 Broporo ypasHenus onpenensiem Y A-
Y, =—F; -sin30° —F, -sin30° =—20-sin30° —10-sin30° =-18,66 (xH).

7. BBIOJIHUM MPOBEPKY MPABMIILHOCTH petlieHrst. COCTaBUM CyMMY MOMEHTOB OTHOCUTEIILHO
TOYKH B:

ZmB(Ek)zo; —-M —F -4a-cosa+F -5a-sina—F,-4a-sina— X,-2a+Y,-9a=0;

—4-20-4-1-c0s30° +20-5-1-sin30° —10-4-1-sin30° —(-105,68)-2-1+
+(-18,66)-9-1=0;
0=0.
Omeem: X , =—105,68 (kH); Y, =—18,66 (xH); Ry =122 (xH).
3Hak «MUHYC» CBUACTCIBCTBYECT O TOM, UTO COCTABJIAIOLIAA PCAKIIUU CBA3U NOJDKHA OBITH
HarrpaBJICHA B IPYT'YIO CTOPOHY.

TpeOoBaHMsI K BHINIOJTHEHHUIO 32/IaHUS 110 JAHHOM TeMe:

Cnenarp 6ubmuorpaduaeckoe onucaHue TOKyMEHTA.

OCMBICTHTh OCHOBHOE COJICpYKAaHUE TEKCTA, IBAXbI IPOYUTAB €TO.

HOIIpa:%[[eJ'I?ITB MaTCpI/IaJI Ha OCHOBHBIC CMBICJIOBBIC YaCTHU, BBIACIIATH I''TaBHBIC MBICJIN, BBIBOJbI.
CocTaBuTh MIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €ro MYHKTHI U ONPEAETUTE, YTO
cneﬂyeT BKJIFOUUTH B KOHCIICKT OJIA UX paCKpI)ITI/ISI.

Ha ocHOBe u3y4eHHs COOTBETCTBYIOIIUX Pa3JesioB Y4eOHUKOB, Y4EOHBIX TOCOOUI M KOHCIIEKTa
JIEKIUI cOpMYyIUPOBATH OTBETHI Ha BOIIPOCHI.

IHopsiioK BHINOTHEHHS 32IaHUA

CocTaBuTh MIaH KOHCIIEKTA, paclpe/ieluTe cOOpaHHbIM MaTepral B HEOOXOAUMOM JTOrHYecKoi
IIOCIIEI0BATENBHOCTH.

Komno3uimonHo opopMUTE KOHCHEKT.

N3yunTth yueOHyI0 HHPOPMALIHIO [10 TEME, IPOU3BECTHU €€ aHAJIU3, 1aTh OTBETHI HA TOCTABJICHHbBIE
BOIIPOCHI.

TpeGoBanus kK 0pOPMIICHHIO 32 JAHUS
KoHnTponbHble 3a1aHus 110 TeMe IPUBEIEHBI B paboyeil mporpaMme JUCIUIUINHBI.
Pemenue 3aaun npeacTaBuTh B paboueil TeTpagu ¢ KOMMEHTapUsIMHU U WILTIOCTPALMSMU.

dDopMa KOHTPOJIA: Y CTHBIN OIIPOC.

KoHTpoJibHbBIE BONIPOCHI 110 TeMe:

1. IToHsATHE «MOMEHT CHJIBI», €0 BBIYUCIIEHUE, CBOMCTBA, pa3MepHOCTh. [IpuBectn mpu-
MepbI

2. [lonsTue «mapa cui», €ro BHIYUCICHUE U CBOMCTBA, pazMepHOcTh. OOpa3yer ju mapa
CHWJI ypaBHOBEULIEHHYIO cuctemy cun? [IpuBectu npumepsl

3. Teopema BapuabsoHa: GopMyIHpoOBKa U T0Ka3aTEIHCTBO HA KOHKPETHOM MPUMEPE

4. Teopema o napajuieabHOM nepeHoce cuibl (Meron Ilyanco). @opMynnpoBKa U JoKa3a-
TenbCTBO. [IpuBecTn npumepsl.

5. IIpousBonpHas cucreMa cuil. [lonsrue «arpousBonbHas cucreMa cuin». [Ipusenenue
IIPOU3BOJIBHON CHCTEMBI CUJI K HEKOTOPOMY LIEHTPY. I [OHATHS «r7aBHBINA BEKTOP» U «TJIABHBIN
MOMEHT» IIPOU3BOJILHOM CUCTEMBI CUJI. PaBHOBECHE POU3BOJIBHON CUCTEMBI CHJI B BEKTOPHOU U
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B aHAJTUTHYECKOH opmax

6. YcnoBusi paBHOBECHS TPOU3BOJIBHOM MIOCKON CUCTEMBI CHJI B BEKTOPHOM U B aHAJIUTH-
yeckoit hopmax (3 dhopmbl ycroBuii paBHOBecus ). [IpuBectr npumMepsl

7. O011as METO/IMKA PEIICHUS 3aa4 CTATUKH (MPOU3BOJIbHAS MIJIOCKAsk CUCTEMA CHIT)

PexomeHnyeMble HCTOYHUKH:
1. lueBckuii, B. A. Teopernueckas mexanuka / B. A. JlueBckuii. — 6-¢ uss., crep. — Cankr-IletepOypr:

Jlans, 2023. — 348 ¢. — ISBN 978-5-507-48273-3. — Tekcr : a1eKTpoHHbIH // JIaHb : 3]1eKTPOHHO-01O-
nuoteuHas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monortuukos, B. S. Texuudeckast mexanuka / B. SI. MonotaukoB. — 3-e u3z., crep. — Cankr-IleTep-
oypr : Jlanb, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHbI // JIaHb : 35ek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/271301

3. batp, M. U. TeopeTrueckas MexaHuKa B IpuMepax u 3agauax. Tom 1. Cratuka u kuHematuka / M. W.
barts, I'. 1O. [Ixxanemunze, A. C. Kens3zon. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023, — 672
c. — ISBN 978-5-507-47033-4. — TekcT : neKTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. U. Teopernueckast MexaHUKa B puMepax ¥ 3agadax. Tom 2. lunamuka / M. U. bats, I. 1O.
oxanemnmze, A. C. Kenszon. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Texcrt : anexTpoHHbIl // Jlanb : anekTpoHHO-OnbIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetnueckast MmexaHuKa. Pemenne 3aa4 CTaTHKA 1 KHHEMATHKH : y4e0HOE TIOCO-
oue / A. b. Makcumor. — Cankrt-IletepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texcr : anexTponHnslii // Jlans : anekTpoHHO-OMOMMOTEHast cuctema. — URL:
https://e.lanbook.com/book/212300

6. loponun, ®. A. Teoperuueckas MexaHuka : yueonoe nmocooue / ®@. A. Jloponun. — Cankr-Ilerep-
Oypr: Jlanp, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Texkcr : anekTpoHHBIH // JIaHb : 3nek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/212570

7. Hesenuansnas, T.O., Xoxiaosa O.A., [lonomapesa E.B., Xoxinos A.B. Kypc TeopeTnueckoil MEXaHUKH.

Cratuka: yue0. mocobue/ Mock. roc. yH-T neuat uM. MiBana ®@enoposa — M.: MI'YII umenu VBana ®e-
nmoposa, 2013. — 188 c.

Tema 3:

Tpenue ckonviceHus u mpeHue KaueHus.
Onpedenenue KOOpOUHam yeHmMpa MANHcecmu mel.

Tunoeas 3a0aua no meme
HaiiTi KoopAMHATHI IEHTPA TAKECTH MIIOCKON (UTYPBI, pa3Mepbl — B CAHTUMETpPAX.
y

L =N
s
Pewenue
Koopaunatel 1ieHTpa TSHKECTH TIIOMIAIN OTpeiessieM o popMyiam:
o TR
F F
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YToOBI BOCTIONB30BATHCS 3TUMH (POPMYIIAMH, TUIOMIAAb PUTYPHI JEITHM Ha OTJCIbHBIC Ya-
CTH, ITOJIOKCHHUA I_ICHTpOB TIAXKECCTHU KOTOprX N3BCCTHEI. B JAHHOM cnyqae TaKUMHU 4YaCTAMU sAB-
JSFOTCS: IPSIMOYTOJILHUK, TPEYTOJIbHUK U MTOJIOBHHA Kpyra (puc.2). [1nomanae mosoBHHBI KpyTa,
BBIPE3aHHYIO U3 IUIOIAH NIPSIMOYTOJIbHUKA, CYUTAEM OTPULIATEILHOM.

Nmeewm:

mIomanab NpsMOYyTOJIbHUKA

F1=140+30=1200 ca?,
I1o1Iaab TpeyFOJIbHI/IKa
F, = ‘mzﬂ = 1000 cre?:

TJI0IA]Ib TTOJIOBUHBI KpyTa

2
Fa= 2 ;O = 200 7= 628 e

&

50

A
L.

3 e &( e\ .

\

A "’
I

L{eHTpHI TSDKECTH pacCMaTPUBACMBIX YaCTCH CEUCHUS HMCIOT CIICAYIONINE KOOPINHATHI:
JUTSL IPSIMOYTOJIBHUKA
x1=15cm;  y1=20 cm;
JUTSL TPEYTOJIbHUKA
50 40
X2 = 30+ ? = 46,7 CM, Vo = ? = 13,3 CcM,

JUJISL TIOJIOBUHBI Kpyra

xg—ﬂ—ﬂ:&Scm, y3 =20 cm.
3z 3z
JL1st BBIYMCIIeHUs] KOOPAMHAT IIEHTpa TSHKECTHU IIOCKOM QUTyphl cOCTaBIIsIEM TabJIUILy.

Howmep Fi,cm? Xi ,cm Yi,cm Siy=Fixi, Six =Fivi,
sNIeMeHTa cm® cm®

1 1200 15,0 20,0 18000 24000
2 1000 46,7 13,3 46700 13300
3 —628 8,5 20,0 -5338 —12560
) 1572 — — 59362 24700

[To popmynam (1) BerumcisieM KOOPAMHATHI LIEHTPA TAXKECTH IIOCKOH (pUrypsl:
Xc = 9362 =37,8 cu; yc = 24700 =15,7 cm.
1572 1572

TpeGoBanus K BHINOJTHEHHUIO 3aaHUS 110 JAHHOM TeMe:

Cnenatps 6ubimorpadudeckoe onmucanue JOKyMEHTA.

OCMBICTIUTH OCHOBHOE COJIEP)KaHNE TEKCTA, IBAX bl IIPOYUTAB €TO.

HO}Ipa?:)IeJ'ISITB MaTe€pHrajl Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIACIIATD INNTaBHBIC MBICJIN, BBIBO/IbI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIIUPYHUTE €ro MyHKThI U OMPEENIUTE, YTO
CJIelyeT BKJIFOUNThH B KOHCIEKT JJIsl UX PaCKPBITHUSI.

Ha ocHOBe m3ydeHus COOTBETCTBYIOIIMX PA3/EIOB yUeOHUKOB, YU€OHBIX TOCOOMN M KOHCTIEKTA
JEeKIHHA c(hOpMYIMPOBATH OTBETHI HA BOIIPOCHI.
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ITopsinok BHINOJIHEHHS 32 JaHUA:

CocTaBuTh MJIaH KOHCIIEKTA, pacipeieianTe coOpaHHbI MaTepuan B HEOOXOUMON JTOTHYeCKOi
[10CJIEI0BATEIBHOCTH.

Komno3unmonno oopMute KOHCIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHaJIH3, 1aTh OTBETHI Ha TIOCTABICHHBIE
BOITPOCHI.

TpeooBanusi k opopmiieHuI0 3aganusi: OTBETHl Ha BONPOCHI MPEJICTABUTh B paboueil TeTpam.
KoHcnekTupys, oCTaBiIsITh MECTO JIJIsl AOTIOJTHEHUH, 3aMETOK, 3alHCel HE3HAKOMBIX TEPMHUHOB.

®opMa KOHTPOJIA: Y CTHBIN ONPOC.

KoHTpoJibHbIe BONIPOCHI /151 IPOBe/IeHUs 0Ipoca Mo TeMe
1. TpeHue cKoIbKEHUS.

2. TpeHue KaueHwusl.

3. Meronbl onpeaeneHns HEHTPOB TAKECTH TEJ.

PexoMenayeMble HCTOUHHKH:
1. lueBckuit, B. A. Teopernueckas mexanuka / B. A. [lueBckuit. — 6-e u3z., ctep. — Cankr-IleTepOypr:

Jlanb, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JIaHb : 31EKTPOHHO-0MO-
mroteunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotaukos, B. §. Texaudeckast mexanuka / B. SI. MonotaukoB. — 3-e u3f., crep. — Cankr-Iletep-
Oypr : Jlanb, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHsIi // JIaHb : 97€KTpPOHHO-
o6ubnmoreunas cuctema. — URL: https://e.lanbook.com/book/271301

3. bats, M. U. Teoperneckas MexaHuKa B mpuMepax u 3agadax. Tom 1. Craruka u kuHematnka / M. H.
bats, I'. 1O. dxanenmunse, A. C. Kenb3on. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 672
c. — ISBN 978-5-507-47033-4. — TekcT : anekTpoHHbIH // JlaHb : 21eKTpOHHO-OMOIMOTeYHas cCUcCTeMa.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. 1. Teopernueckas MexaHuka B npumepax ¥ 3agadax. Tom 2. lunamuka / M. U. bats, I'. 1O.
Ixanemunze, A. C. Kens3zon. — 11-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 640 ¢. — ISBN
978-5-507-47893-4. — Tekcrt : anekTpoHHbIH // JlaHb : 31ekTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. TeopeTrueckas MexaHuka. PelieHue 3a/1a4 CTaTUKU ¥ KHHEMATHKY : y4e0HOE TI0CO-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texkct : anekTpouHbIi // Jlanb : anekTpoHHO-0MOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/212300

6. Joponun, ®@. A. Teoperuueckas MexaHnuka : yueoHoe nmocodue / @. A. Jloponnn. — Cankr-IlerepOypr:
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 25eKTpoHHbIH // JIaHb : 37IeKTPOHHO-0MO-
nuroreynas cucrema. — URL: https://e.lanbook.com/book/212570

7. Hesenuannas, T.0., XoxnoBa O.A., [Tonomapera E.B., XoxnoB A.B. Kypc TeopeTndeckoii MEXaHUKHU.
Craruka: yue0. mocodue/ Mock. roc. yH-T nieuatu uM. Misana ®exoposa — M.: MI'YII umenu MBana de-
noposa, 2013. — 188 c.
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Tema 4.
Kunemamuka: kunemamuueckue XapaKxmepucmuKku 08UNCEHU MOYKU NPU PA3TUYHBIX CHO-
co0ax 3a0aHusA 0BUICCHUA

MeToauyeckue ykazaHus

Ilepen BbIlIOJIHEHUEM 3a/1aHUS HEOOX0IMMO U3YUnTh TeMy «Kunematuka touku». [Ipu pe-
LICHUH 3aJa41 Ha ONPECIICHNE YPABHEHHS TPACKTOPUM TOUKH U €€ KHHEMaTUYECKUX XapaKTepu-
CTHK IIEJIECO00pa3HO MPHUICPKUBATHCS CICIYIOLIETO HOPSIKA:

1) HCKITFOUUTH U3 YPaBHEHUH ABUKEHUSI TOYKH B KOOPAUHATHOH (hopMe BpeMs U MOJIyUUTh
YPaBHEHUE OTHOCHUTEIIBHO KOOPJAUHAT TOUKH;

2) IOCTPOUTH TPACKTOPHIO TOUKH, YKa3aB IIPU 3TOM, SIBJISETCS JIM TPAEKTOPUEH IBUKECHUS
TOYKU BCs JIMHUS UIIU KAKasi-TO €€ 4acCThb;

3) o ypaBHEHMSIM JBM)KEHUS TOUKU HAWTHU €€ KOOPAMHATHI, IPOEKIIMU CKOPOCTH U YCKO-
peHUs Ha OCH KOOPJMHAT B JaHHBI MOMEHT BPEMEHH, [TI0Ka3aTh HA YEPTEIKE ITOJIOKEHUE TOUKU U
IIOCTPOUTBH BEKTOPBI CKOPOCTH U YCKOPEHUS;

4) onpeenuTh KacaTeJIbHOE U HOPMAJIbHOE YCKOPEHUS TOUKHU B JAHHBIH MOMEHT BPEMEHU
Y TI0Ka3aTh HA YEPTEXKE PA3I0KEHUE BEKTOPA YCKOPEHMS TOUKHU HA YKA3aHHBIE COCTABIIAIOLINCE;

5) onpeaenuTs O HANPaBJIEHUAM BEKTOPOB CKOPOCTHU U KAaCaTEIbHOI'O YCKOPEHUS! TOUKH,
ABJIETCS JIA €€ IBV)KEHUE B JAHHBII MOMEHT BPEMEHHU YCKOPEHHBIM WIIM 3aMEJICHHBIM;

6) HaliTH paAnyC KPUBU3HBI B COOTBETCTBYIOILIEH TOUKE TPACKTOPHUHU.

B HEKOTOpBIX BapHaHTax IPH pacyeTax CIEAYET UCIOJIb30BaTh TPUTOHOMETPUUECKHE
TOXKJECTBA:

cos2a =1-2sin>a=2cos? a—1; sin2a =2sina.cosa.

Tunoeasn 3adaua 1.

Touka M nBwxercs B miuockoctu OXy. Ilo 3amaHHBIM ypaBHEHUSM IBWKCHHS X=X(1),
y=y(t) Touku M (rae X © Y BBIPaXEHbI B CAaHTUMETPax, t - B CEKyHIaX) HAHIUTE TPACKTOPHIO
TOYKH, a TAKKE JJIA 33IAHHOTO MOMEHTa BpeMeHH t=t1 HalluTe MOJIOKEHNE TOUKU Ha €€ TPACK-
TOPHUH, ONPEIEIUTE U NOCTPOUTE BEKTOPBI CKOPOCTH, HOPMAJIBHOIO, KacaTEIbHOIO0 U IOJHOIO
YCKOpPEHHH, BBIYUCIUTE PAANYC KPUBU3HBI B COOTBETCTBYIOIIEN TOYKE TPACKTOPHH.

Hcxoonvie dannvie:.

x(t)=—4- COS[%tj ~1, y(t)=—4-sin (%tJ [cM] - ypaBHEHHMS IBUKEHUS TOYKH,

t1=1 [c] — 3amaHHBII MOMEHT BpeMeHH, to=0 [c] — HaYaJIbHBIA MOMEHT BPEMEHHU.
Pewenue.
1) VpaBuenus apmxenus X(t), y(t) sBstoTCS TakkKe ypagHeHusMU mpaekmopuu 8 napa-
Mempudeckom eude. J1Jid IONYUEHUS] YPAGHEHUS MPAEKMOPUU 8 KOOPOUHAMHOU (hopme, NCKITIO-
yaeM U3 ypaBHeHUil 1BrkeHus napamerp t. [1oap3ysack OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIE-

ctBoM ( €OS® o +Sin ? oo = 1), moyuaeM cieyiolee ypaBHEHNE

(X(®) +1)° +(y(t))* =4 @

W3 ypaBuenust (1) cimemyeT, 4TO TpaeKTOpUs JBHKEHHS TOYKU IPEACTaBiIseT coOoi
OKPYXXHOCTB paJinycoM 2 [cM] ¢ IIGHTPOM B TouKe ¢ koopauaatamu (-1;0).
B nauansubIil MOMeHT BpemerH to=0 [c] koopauHaTel TOuku M paBHBI
x0=-5 [eM], yo=0 [cM].
B paccmarpuBaemsiii MoMeHT BpeMeHu t1 = 1 [c] koopauHaThl TOUKH M paBHBI
x=-3 [ceM], y=-3,46 [cM].
2) Moaynb CKOPOCTH TOYKH OMPEAEIIUM 110 hopMyIie

[ 2
V=V +Vy

1€ Vy, Vy — MPOEKITUH CKOPOCTH Ha OCH X U .

17



dx 4n . 41
—=—s —_——cos 2).
h= dt ( ) dt 3 ( ) @

[pu t1=1[c] vxt1=3,62 [cm/c], vym)—-2,09 [CM/C], v=4,18 [c™m/c].
3) Mojysb HOJHOTO YCKOPEHHSI TOUYKH BBIYHCIIUM 110 (hopmyiie

a=.a;+a;,

/1€ dx, Ay — IPOEKIIUN YCKOPEHHS HAa OCH X U ).

dv, 4’ it dv, 4n* . ut
a =—2%*=——co0s(—), a, =—L =——sin(— (3).
“odt 9 (3) Yodt 9 (3)

pu t1=1[c] axw)=2,19 [em/c?], ay1)=3,80 [em/c?], a=4,38 [em/c?].

Y y

ITocTpoeHne CKOPOCTEN U YCKOPEHUN TOUKHU

4) OHpe,[[eJ'IGHI/Ie KacCaTCJIbHOTO YCKOPCHUA TOUYKU

. Vg o+, -a |
Vv
\VA (VA . — .
o _VeRoHY,dy 3,62:219+(-209380) o
i Vv 4,18
5) OnpeneneHI/Ie HOPMAJIbBHOI'O YCKOPCHU TOUKU
an = a2 _azr !

a, = \4,38° —0° = 4,38 [cm/c?].

6) Omnpenenenne paanyca KPUBU3HBI TPACKTOPHUH

v2 4,18
p =

a 4,38

=4 [cMm].

KoHTpoJibHBIE BONIPOCHI 1JIs1 IPOBEAECHHS OIIPOCA 110 TeMe:

1. Onpenenenne kuHeMatuku. OCHOBHBIE OHATHS: IBUKEHUE, BpeMs, IpocTpaHcTBO. Kakue 3a-
JJa4l pacCMaTPUBAIOTCS B KUHEMATUKE?

2. Kunemaruka Touku. OCHOBHBIE XapaKTEPUCTUKN KNHEMATUKU TOYKH: TPAEKTOPUs, CKOPOCTH,
YCKOPEHHE TOUYKH.

3. BektopHblii crioco 3a/1aHust IBUKEHUS TOUKU: 3aKOH JABMIKEHHSI, CKOPOCTh M YCKOPEHHE TOUKU
4. KoopauHaTHbIM cioco0 3aaHusl ABMKEHUSI TOUKHU: 3aKOH JIBUJKEHUS, CKOPOCTh U YCKOpEHHE
TOYKH
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5. EcrecTBeHHBII crioco0 3aaHus ABMKCHUS TOYKU: 3aKOH JABM)KEHUSI, CKOPOCTb U YCKOPEHHE
TOYKH

6. EcrecTBeHHbIE OCH KOOPAMHAT (OCH €CTECTBEHHOT O TPEXTPaHHUKA)

7. llpuBectu HopMyITy CBS3H BEKTOPHOTO U KOOPAMHATHOTO CIIOCOOOB 3aaHUS TBUKCHHS TOUKH
8. YacTHble ciiyyau ABUKEHUS TOUKU: HEPABHOMEPHOE MPSAMOJIUHENHOE U PABHOMEPHOE MIPSIMO-
JIMHEMHOE IBUKEHHE

9. YacTHble Cilyyau ABUKEHUS TOUKU: PABHOMEPHOE KPUBOJMHEUHOE JBUKEHUE

10. YacTtHble ciiydan ABHKEHUSI TOUKHU: PaBHOIIEPEMEHHOE KPUBOJIMHEHHOE JIBUKEHHE

11. Meroauka pemieHus 3a1a4 KUHEMaTUKHA TOYKU ITPU KOOPAUHATHOM CIIOCO0€E 3aaHUsl IBUXKeE-
Hus. [IpuBectu npumep

TpeGoBaHus K BbINOJHEHHIO 3a1a4H 1 1o Teme:

Cnenatp 6mbsmorpaduieckoe onucanue JOKyMEeHTa.

OCMBICTUTH OCHOBHOE COJICpPIKaHUE TEKCTA, IBAXK/IBI IPOYUTAB €TO.

[Toapasnenats MaTeprai Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIICIISTH TNIABHBIC MBICIIH, BBIBOJIBI.
CocTaBuTh IUIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €ro MYHKTHI U OMPEACITUTE, UTO
CJICAyeT BKJIIFOUUTH B KOHCIICKT ISl UX PACKPBITHSL.

Ha ocHOBe M3y4eHHsI COOTBETCTBYIOIIMX Pa3JIelioB YYCOHUKOB, Y4EOHBIX TTOCOOMIA M KOHCITEKTa
JICKIHMA c(hOPMYITHPOBATH OTBETHI HA BOIIPOCHI.

Iopsaok BuImoTHeHUs 3aAanHus 1:

CocTaBuTh IJIaH KOHCIIEKTA, paclpeenTe cCOOpaHHbI MaTepral B HEOOXOAUMOM JTOTUYECKOM
HOCJICIOBATEILHOCTH.

KommozuimonHo opopMuTe KOHCIIEKT.

N3yunts yueOHYI0 HH(OPMAIHIO IO TeME, IPOU3BECTH €€ aHAIN3, 1aTh OTBETHI Ha IIOCTABICHHBIE
BOTIPOCHI.

®opma kouTpoJisi: Onpoc 1Mo TeMe JIeKIUH.

TpeooBanus k opopmiienno 3axanus 1: OTBETHI Ha BOPOCHI IPEICTABUTH B paboUeii TeTpaau.
KoHcnekTupys, OCTaBIsITh MECTO JIJIsl AOTIOJTHEHUH, 3aMETOK, 3al1Cel HE3HAKOMbBIX TEPMHUHOB.

PexoMeHnayeMble HCTOYHMKU:
1. lnesckuii, B. A. Teopernueckast mexanuka / B. A. JlueBckuii. — 6-e uzn., crep. — Canxr-IlerepOypr:

Jlanb, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JIaHb : 31€KTPOHHO-0MO-
moteunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotuukos, B. §. Texuuueckas mexanuka / B. SI. MonoraukoB. — 3-¢ u3j., crep. — Cankr-Iletep-
Oypr : Jlanp, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHsIi // JIaHb : 9JeKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/271301

3. bare, M. 1. Teoperndeckas MexaHHKa B puMepax u 3agadax. Tom 1. Cratuka n kuHemaruka / M. U.
Bats, I'. 0. Ixanenunze, A. C. Kenbzon. — 14-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : anexTpoHHbI // JIaHb : 371€KTpOHHO-OMOIMOTEYHAs] CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. bate, M. U. Teoperndeckas MexaHnka B puMepax U 3agadax. Tom 2. [lunamuka / M. . Bats, I'. 1O.
Ixanemumze, A. C. Kenbzon. — 11-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekct : 3nekTpoHHbIH // JlaHb : 35eKTpoHHO-OMONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/332093

5. MakcumoB, A. b. Teopernyeckas Mexanuka. PerieHue 3a1a4u CTaTUKK M KHHEMATHKH : y4eOHOe Tocooue
| A. b. MakcumoB. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-2008-7. — Tekcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/212300
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6. loponun, ®. A. TeopeTnueckas MexaHuka : yueoHoe mocooue / @. A. Jlopouun. — Caunkr-IlerepOypr:
Jlans, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 21eKTpoHHbIH // JIaHb : 3]IeKTPOHHO-0MO-
nroteuHas cucrema. — URL: https://e.lanbook.com/book/212570

7. Xoxnosa, O.A., Ilonomapesa E.B., XoxmnoB A.B. Teoperndeckas mexanunka. Kuaemaruka: yueb. moco-
Oue / ActpaxaH. roc. TexH. yH-T /— Actpaxanb: Uzn-so AI'TY, 2013. — 144c.

Tunosoe 3axanue 2: CaMoCTOATENbHOE PEILICHHE CUTYAIL[MOHHBIX 3a/1a4 (TPEHUHT).

Touxa M nBwxetcs B miockoctu OXy. I1o 3agaHHBIM ypaBHEHUSM JABUXKEHUS X = X (1), y =
y(t) Touku M (Te X 1Y BBIPAXCHBI B CAHTUMETpAX, t - B CeKyH1aX) HAlTH TPACKTOPHIO TOYKH, a
TaKXe JUId 3aJaHHOI'0 MOMEHTa BpeMeHH t=t1 HaliTH MoJI0KEeHUE TOUYKU Ha €€ TPAaeKTOpUH, OIpe-
JEJIUTh U TIOCTPOUTH BEKTOPBI CKOPOCTH, HOPMaJIbHOT0, KACATEIBLHOI'0 U IIOJIHOTO YCKOPEHUH, BbI-
YUCIUTh PaluyC KPUBU3HBI B COOTBETCTBYIOILEH TOUKE TPAEKTOPHUHU.

HeoOxoaumeble aJis pelieHus JaHHbIe PUBEACHBI B TaOIHIIE.

Tabruya
Howmep YpaBHEeHUs] ABUXKEHUs t1,
BapMaHTa z = z(t), cm y = y(t), cm ¢

1 —2t2 4+ 3 —5¢ 1/2
2 4 cos?(mt/3) + 2 4sin?(nt/3) 1
3 — cos(wt?/3) + 3 sin(7t?/3) — 1 1
4 4t +4 —4/(t+1) 2
5 2sin(nt/3) ~3cos(wt/3) + 4 1
6 3t2 +2 —14t 1/2
7 32 —t+1 5t2 — 5t/3 — 2 1
8 7sin(nt2/6) + 3 2 — 7 cos(nt?/6) 1
9 —3/(t+2) 3t+6, 2
10 —4 cos(mt/3) —2sin(mt/3) — 3 1
11 —4t2 +1 8 — 3t 1/2
12 5sin?(mt/6) —5cos?(nt/6) — 3 1
13 5 cos(mt?/3) —5sin(wt2/3) 1
14 —2t—2 —2/(t +1) 2
15 4 cos(nt/3) —3sin(nt/3) 1
16 3t | 42 +1 1/2
17 7sin?(wt/6) — 5 —7 cos?(mt/6) 1
18 1 + 3 cos(wt?/3) 3sin(nt?/3) + 3 1
19 —5t2 — 4 3t 1
20 2 —3t—6t2° 3 —3t/2 — 3t2 0
21 6sin(7t2/6) — 2 6 cos(mt2/6) + 3 1
22 7t2 — 3 5t - 1/4
23 3—3t2+1¢ 4 — 5t% + 5t/3 1

Tpe0oBaHus K BHINOJHEHHUIO 3a1aHud 2 N0 AaHHOI TeMe: [Ipn moAroToBKe K pemieHuro 3aja4 MmoBTO-
PHUTH COOTBETCTBYIOILIME pa3/ieibl yueOHUKa U y4yeOHBIX TOCOOUH 110 JaHHOW TeMe, KOHCIIEKTOB JIEKIINH
Iopsinok BbIMoOJHEeHMs 3adaHusA 2: M3yunTh yueOHy0 HHQOPMAIMIO IO TeMe, IPOU3BECTH €€ aHaJu3,
MPEIOKUTh BapraHT(bl) pEIICHNS 3a1ad.

®opma koHTpoasi: OTUET 10 NpaKkTHIecKoi padoTe. [IpaBUIBHOCTD pelIeHHBIX 3a/1a4 C N3JI0KEHHUEM T10-
psJIKa pelieHus 3a1a41, 000CHOBAaHHS PAIlMOHAIbBHOCTH BHIOPAHHOTO CIIOCO0A PElICHNSI.

TpeOoBanus Kk 0popMIIeHUIO 3aTaHUS 2:

[MosicuuTenbHas 3amucka odpopmisieTcs Ha tuctax oenoit Oymaru popmarom A4. Lpudt Times New Ro-
man 12, uatepsan 1,5, mpaBoe mose - 1,5 cm, ieBoe mojie — 3 cM, BepXHeEe ToJie - 2 CM, HUXKHEE — 2 CM,
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CTPaHUIBI JOJDKHBI OBITH IPOHYMEPOBAHBI, KPOME TUTYJIBHOTO JIMCTa, HyMEpanus CTPaHUI] - BHU3Y. 3a-
MUCKa BKJIIOYAET CIEAYIOIINE Pa3felbl: TUTYJIBHBIA JINCT, 3aJJaHHe, PEIIeHNe 3a1a4 1 TOSICHEHUS K HUM,
CoJIeprKaIre HeOOXO0IUMbIC YPaBHEHUS, BEIBOJIBI COOTBETCTBYIOIIUX 3aBUCUMOCTEH, pacyeThl, COMTPOBOK-
JlaeMbIe TpeOyeMbIMU Tpa@UUeCKUMU HWIUTFOCTPAIMSIMH, YepTexaMu. Marepuan ujiaraercs mocjieIoBa-
TEIHHO U JIOTUYHO, (GOPMYIHPOBKY YETKHE, UCKITIOYAIOIINEe HEOJHO3HAYHOCTh TOJIKOBaHU. B KoHIIE 1mo-
SICHUTENIBHOM 3aIMCKH TMPUBOAUTCS CIIHCOK JTUTEPATYPHBIX MCTOYHUKOB, MCIIONB3YEMBIX CTYIEHTOM IpH
BBITIOJTHCHUH.

PexoMenayeMble HCTOUHUKH:
1. lueckuii, B. A. Teopernueckas mexanuka / B. A. JlueBckuii. — 6-¢ usj., crep. — Cankr-IletepOypr:

Jlans, 2023. — 348 ¢. — ISBN 978-5-507-48273-3. — Tekcr : a1eKTpoHHbIH // JIaHb : 3]IeKTPOHHO-01O-
mroteunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotuukos, B. §. Texuuueckas mexanuka / B. 1. MonotaukoB. — 3-¢ u3j., crep. — Cankr-Iletep-
oypr : Jlanp, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHsIi // JIaHb : 3IeKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/271301

3. batp, M. U. Teopernueckas MexaHuKa B rpuMepax u 3amavyax. Tom 1. Craruka u kuaemaruka / M. WM.
batsp, I'. }O. Ixanemunze, A. C. Kenb3on. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : aneKTpoHHBIH // JIaHb : 371eKTpOHHO-OMOIHOTEYHAsT CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. Bats, M. U. TeopeTndeckass MexaHnka B ipuMepax u 3aaadax. Tom 2. [lunamuka / M. U. Bats, I. 1O.
Ixanemumze, A. C. Kenbzon. — 11-e uzn., crep. — Cankr-IletepOypr : Jlanb, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekcr : anmekTpoHHBIN // JlaHb : 31ekTpoHHO-OMOMMOTEeyHast cuctema. — URL:
https://e.lanbook.com/book/332093

5. MakcumoB, A. b. Teoperndeckas mexanuka. PereHre 3a1a4 CTaTUKA 1 KHHEMATHKH | y4eOHOE TI0CO-
oue/ A. b. MakcumoB. — Cankr-IletepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Tekcr : 3NEeKTpOHHBIN /  JlaHb : 3JIEKTPOHHO-OMOIMOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/212300

6. loponun, ®. A. TeopeTnueckas MexaHuka : yueoHoe nmocooue / @. A. Jloponun. — Cankr-IlerepOypr:
Jlanp, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : anekTpoHHbIH // JIaHb : 3I€KTPOHHO-OMO-
nmuoteuHas cuctema. — URL: https://e.lanbook.com/book/212570

7. Xoxiona, O.A., Ilonomapea E.B., Xoxios A.B. Teopetnueckas mexannka. Kunematuka: y4ue6. moco-

Oue / Actpaxas. roc. TexH. yH-T /— Actpaxanb: Uzn-so AI'TY, 2013. — 144c.

Tema 5:

Xapaxkmepucmuku 08udceHus meaa u €20 0moeabHblX MO4eK npu NOCHYynamenabHoMm, epauia-
menbHOM, RIOCKORAPANIETbHOM 0BUNCEHUU.
MeToanuyeckue yKazaHust

[lepen BbIMOMHEHHEM 3aJaHus HEOOXOIUMO U3yuuTh Temy «lIpocreiimne NBHXEHHUS TBEPIOTO
tenay». [1pu perennu 3a1a4 ABYX TUIIOB PEKOMEHAYETCS PUIEPKUBATHCS CIEAYIOIIEH MOCIe0BaTEIbHO-
CTH.

[TepBbiii THIT 33144 — 3a/IaHO ypaBHEHHE BPAIICHUS i-0r0 KoJieca:

1) HaiiuTe yrioByr CKOPOCTh M YIJIOBOE YCKOPEHHE I-0T0 KoJieca, MBaK bl JuddepeHIupys mo
BPEMEHH 33JJaHHBIN 3aKOH BpalllCHUS;

2) HMcxons U3 pacyeTHOM CXEMbl, ONPEAETUTE YIJIOBbIE CKOPOCTH M YTIIOBBIE YCKOPEHHS KOJIEC,
HaXOJISIIMXCS B 3a[CTUICHHH C I-M KOJIECOM, JIM0O COCAMHEHHBIX C HUM PEMEHHO# nepeiayeii;

3) IlocnenoBarenbHO 00XOAST KHHEMATUYECKYIO CXEMY, HAHINTE YTIIOBBIE CKOPOCTH M YTJIOBBIE
YCKOPEHUS BCEX CTYNEHYATBIX KOJIEC HCCIIEyEMOT0 MEXaHU3Ma;

4) 3Hast yrimoBble CKOPOCTH M YTIIOBBIE YCKOPEHHS BCEX CTYMEHYAThIX KOJIEC, HAWINUTE CKOPOCTh
YCKOpeHHsS 0003HAYCHHBIX HAa CXEME TOUEK, a TaKXKe peUku 4 1 rpysa 5;

5) N306pa3uTe Ha pacueTHOH cxeme Bce HalIeHHbIE KNHEMAaTHYECKHE XapAKTEPUCTHKH C yUETOM
MOJIO’KUTENIBHOTO HAIIPABIICHUS, 33JJAaHHOTO B UCXO/AHBIX JAHHBIX.

BTopoii Tut 3aaum — 3a/1aH 3aKOH IMOCTYATEILHOTO IBIDKCHUS peiku (Tpy3a):
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1) Haiinure cKOpoCTh U YCKOPEHHE pelku (Tpy3a), MBaKIel AuddepeHnupys Mo BpeMeHH 3a1aH-
HBIH 3aKOH JIBHXKCHUS TEJIa;

2) CKOpOCTh U KacaTelbHOE YCKOPEHUE TOYKH CTYICHUYATOrO KOJIeca, HaXOASAIIErocs B 3allerie-
HUY C PEHKOI, 3aKOH JIBYKEHHUS KOTOPOU 3a/1aH, Oy/IyT paBHBI CKOPOCTH M KacaTeIbHOMY YCKOPSHHIO ATON
peiiku. AHAOTHYHO, €CIIH 3aJlaH 3aKOH JBIIKCHHUS TPy3a, TO €ro CKOPOCTh M YCKOPEHUE OyIyT PaBHBI 11O
MOJIYJTFO CKOPOCTH M KacaTeJIbHOMY YCKOPSHHUIO TOUKH KOHTAKTa HUTH U CTYIIEHYATOrO Kojeca.

3) OcTanbHbIC BEIUMCIICHUS KHHEMATHYECKUX XapaKTEPUCTUK MTPOU3BEIUTE aHATIOTUYHO TIEPBOMY
THUITY 3a]1a4.

Tunoeasn 3adaua.

MexaHu3M COCTOUT U3 CTYIIEHYAThIX KoJiec 1-3, HaxoAsIUXCs B 3al[CIUICHUH WU CBSI3aH-
HBIX PEMEHHOM Iepenadeil, 3youaToil peiiku 4 u rpy3a 5, IpUBS3aHHOTO K KOHIY HUTH, HAMOTaH-
HOH Ha oJTHO W3 Kojiec. Pagnycel cryneneit kosec 1-3 paBHBI COOTBETCTBEHHO: 1=2 [cM], R1=4
[eM], =6 [cM], R2=8 [cMm], 3=12 [cM], R3=16 [cM]. Ha 0601ax koisiec pacnoyioxkeHbl ToUku A, B
u C.

3Has 3aKOH BpalleHust 3-T0 Kojeca ¢, =8t—3t* [pan] mis Momenta Bpemenn t =1,5

[cex], Hatioume BenMYMHBI CKOpPOCTEH U yckopeHuit Touek A, B, C, peiiku 4, rpy3a 5, a Taxxke
YIJIOBBIE CKOPOCTH U YTJIOBBIE YCKOpPEeHUs Kouec 1, 2, 3.

NN

O

Cxema MexaHu3Ma

Vkazanus: TlonoxuTensHbM 11 @, = f (t) CUMTAETCsl BpalleHWe 3-ro KoJjieca IMPOTUB

X0J1a 4acoBOM cTpenku. IIpy pemennn 3a1a4u y4ecTh, 4TO, KOTa 1Ba KOJIeCa HAXOAATCS B 3allell-
JIEHUU, CKOPOCTh TOYKH 3alLlCIUICHHs KaXJI0ro KoJjieca OJIHA U Ta e, a KOrja JBa KoJIeca CBA3aHbl
PEMEHHOH Iepenayeii, TO CKOPOCTH BCEX TOYEK PEMHS H, CIEI0BATEIbHO, TOYEK, JIEKAIIUX Ha
000/]1€ Ka)/10T0 U3 3TUX KOJIEC, B JAHHBI MOMEHT BPEMEHM YHCIIEHHO OJMHAKOBBI; IIPH ITOM CUH-
TaTh, YTO PEMEHB 110 000y KOJIeCa HE CKOJIb3UT.

Pewenue. PaccmatpuBaeMblii MEXaHNU3M COCTOMT M3 IIATH MOABMKHBIX Ten (puc. 1): cry-
IeHYaThle KoJyieca 1-3 coBepmiaroT BpanlaTeslbHbIE JBHKEHHSI BOKPYTI OCEH, MPOXOALINX Yepe3
touku C1, C2 u C3 COOTBETCTBEHHO, 3y0uaras peiika 4 ¥ rpy3 5 COBEpILAIOT MOCTYNAaTEIbHOE JIBH-
JKEHUE.

OmnpenensieM yriIoByK0 CKOPOCTh M YIJIOBOE€ YCKOPEHHE CTYNIEHYATOro Kojeca 3, IBaX/Ibl

B35B IIPOU3BOAHBIC 110 BPEMCHHU OT 3aKOHA ABMIKCHUA (O = f (t)

m3=%=(8t—3t2)'=8—6-t,

do
€ =d—t3=(8—6-t)'=—6 [pan/c?].

B momenT Bpemenn t, =1,5 [c] momyunm
w;(t,)=8-6-1,5=-1 [pan/c].
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Mopynu TMHEHHBIX cKopocTel Touek £, B u D ctyneHuaToro kosneca 3 onpeaensitoTes 1mo

dbopmynam
Ve =413, Vg =1, Vp = 0,R;,

rae (0; — yriaoBas CKOpOCTb CTYIIEHYATOro KoJjieca 3, '3 — paauyc Majoi cTyneHu koneca 3, Rz —
paauyc OOJIBIION CTYIeHH KoJieca 3.

Otkyna

Ve =Vg =112 =12 [cm/cex], npu aTom Ve L C,E, V, LC,B,
Vp =1-16 =16 [cm/cex], mpu 3TOM V,, L C,D).

[TockonbKy HUTB, cOeAMHSIOIIAsA TOUKU £ 1 F, HepacTskuma, CKOPOCTH ITUX TOYEK PaBHBI
10 MOAYJIIO U 110 HalpaBJIEHUIO, TO €CTh Vg = V.

OTcrona yrioBasi CKOPOCTh CTYIIEHYATOrO KoJjieca 2 paBHa

ve 12
Wy =—=—= 2
) r 6 [pan/c].

3Hasi yIJIOBYIO CKOPOCTh (2 CTYIIEHYATOro KoJieca 2, HalJeM JIMHEHHYI0 CKOPOCTh TOUKU

Ve =, =2-6=12 [cm/c], mpu 5ToM V. L C,C .
CkopocTh rpy3a 5 onpesensercs mno Gpopmyse
V. =m,R, =2-8=16 [cm/c].
Touka D nexxut Ha 0007i€ CTYIIEHYaTOro KoJieca 1, yriioByr CKOPOCTh KOTOPOTO paccyu-
TaeMm 1o hopmyie

<

o _16

|

4

T
N

K onpeznenennio TMHENHBIX CKOPOCTEN TOUEK U YIJIOBBIX CKOPOCTEN KOJIEC

3Has yriaoByIO CKOPOCTh M1 CTYNEHYATOro kosieca 1, HailieM JTUHEWHbIE CKOPOCTH TOUKH
A n peiiku 4
V,=0,R =4-4=16 [cwm/c], npu aTom V, L C,A,
vV, = =4-2=8 [cm/c].
HamnpaBnenus yrioBbIx CKOpocTel cTyneH4aTsix Kojec 1, 2 u 3, a Takke JTMHEUHBIX CKO-
pocTeil Bcex 0003HAYCHHBIX HA CXEME TOYEK MOKa3aHbl Ha PUCYHKE.

PaccmoTpuM BpaiateabHOE JBUKEHUE CTYIIEHYATOr 0 KoJjieca 3 ¥ HallJIeM TMHEHHOE YCKO-
peHue Touku B
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= _sNh, =71
a; =a; +a;".
Monaysb yCKOpeHHs TOYKU B paccuuThIBaeTcs o Gpopmyiie
n 2 T 2
a; =(a3) +(a5),
rae ag - MOJyNTb HOPMAJILHOTO YCKOPEHHsl TOUKM B, 8z - MOAYIb KACATEIbHOTO YCKOPEHHUS
TOYKH B.
2 2 =
ag =w; -, =1"-12=12 [cm/cex?], npu sTom 8g Byoms BC3 B cTopony Cs,

a; =g, 1, =6-12="72 [cm/cex?], npu stom &5 L AN, B cropony &,

a, =\12° +72% =73 [em/cex?].

Touku B u E paBHOyIAJICHBI OT OCH BpAIEHUs], CJI€I0BATEIBHO, a5 = ag . VI3 ycIioBus He-

PaCTHKUMOCTH HUTH, COeAMHsIOMmEeN Touku E u F, cinenyer, uro ag =ag . Torma yrioBoe ycko-
PEHHUE CTYIIEHYATOro KoJjeca 2 HalaéM 1o popmysie
a‘ 72
g, =——=—=12 [pan/c?].
r, 6
Monynb yckopenus Touku C paccuMThIBaeTcs o Gopmyle
2 \2
2 =(a) +(a) .
rae 8. - MOIyIb HOPMAIBHOTO yckopeus Toukd C, 8. - MOAYIb KAacaTeIbHOrO YCKOPEHHS
touku C.
2 2 =
ac =, =2°-6=24 [cm/cex?], npu 3tom 8. Bioms CC2 B cTopony Co,
a.=¢,'1,=12-6=72 [cm/cex?], npu atom a; L CN, B cropony &, .
Torna

a. =+ 24° +72° =76 [cm/cex?].

KacatenbHoe yckopenue Touku D paBHO
ap =&;-Ry =6-16=96 [cm/cex?].
Torza yrioBoe yCKOpEHHE CTYIIEHUATOro Kojieca | paccunTaeM CleayomumM 06pa3om:
a,” 96
g, =2 =—=24 [pan/c?].
R 4

DN\
m
N

Q|
=

as

K onpenenennto TMHENHBIX YCKOPEHHUI TOUEK U YTIIOBBIX CKOPOCTEN KOJIEC
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Monynb yCKOpeHHs TOUKU A pacCUUThIBaeTCs 1Mo hopmyie
n 2 T 2
an=y(ah) +(ai)
rae @, - MOIylIb HOPMAIBLHOTO ycKopeHust Toukd C, @, - MOLYIb KAacaTeIbHOrO YCKOPECHHS
touku C.
2 2 =
ay=0; R =1°-4=16 [cm/cex?], npu oTom @, Broms AC1 B cTopony Ci,

a,=¢ R =24-4=96 [cw/cex?], npu stom @, L AN, B cropony &, .

a, =/16° +96° =97 [cm/cex?].
JIuneitHoe ycKOopeHHe 3y0uaToi peiiku 4 HaiIéM cieTyromumM 00pa3om:
ac, =a, =96 [cm/cex’].
JIuHeliHOE yCKOpeHue rpy3a S paBHO:
a;, =¢, R, =12-8=96 [cm/cex?].

HanpaBnenus yrioBeIX YCKOPEHU CTYNIEHUATHIX KoJiec 1, 2 u 3, a Takke JIMHEWHBIE YCKO-
peHus Bcex Touek A, B u C moka3zaHbl Ha pUCYHKE.

Torna

a) nuneitasie ckopoctu: V, =16 [em/c], Vg =12 [em/cex], Ve =12 [em/c], V, =8 [em/c],
V. =16 [cm/c];

6) nmuneiinsie yekopenns: 8, =97 [em/cex’], 8z =73 [em/cex’], 8 =76 [cm/cex?’], ac, =96
[em/cex?], & =96 [cm/cex?];

B) YIJIOBBIE CKOPOCTH CTyMeH4aTsix konéc: O, =4 [pam/c], ®, =2 [pam/c], o; =1 [pax/c];

r) JIMHEHHbIE YCKOPEHUs CTYMeHYaThIx Konée: € =24 [pan/c?], €, =12 [pan/c?], &; =6 [pan/c?].

KoHTpoJibHBIE BONIPOCHI A1 IPOBEICHUs OIIPOCa M0 TeMe:

1. Bpauenue TBepA0ro Teaa BOKPYr HENOJABMKHOM ocu. OmnpezneneHne cKopocTeil Touek npu
BpalllaTeJIbHOM JABM)KEHUU TBEPJIOTO TeNa.

2. Bpamenue TBepa0ro Teiaa BOKpYr HEMOABUKHOM ocu. OmpenieneHue yCKOpeHUui Touek Mpu
BpalllaTeJIbHOM JABM>KEHUU TBEPJIOTO TeNa.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH

®opmyina, cBSI3bIBaIOIIasi BEKTOPHBIM U KOOPAMHATHBIN CIIOCOOBI 3a/1aHUs ABMKEHUS TOUKH
Omnpenenenue TpaGKTOPUHU TOUKH

YckopeHHe TOUKH MU MPSIMOJIMHETHOM PaBHOMEPHOM JIBUKEHUU

[Tpocreiimye BUABI ABUKEHUS TBEPAOTO TENA

Onpenenenue NOCTYNaTENbHOTO ABMKEHHSI TBEPJIOTO TeJla, €r0 CBONCTBA

Omnpenenenne BpaaTeabHOrO JBUKEHHS TBEPAOTO TENA, ET0 OCHOBHBIE KWNHEMATUYECKUE
XapaKTePUCTHUKHU.

10. VpaBHeHHe BpalaTeabHOro ABHKEHUS TBEPOTO Tea.

11. VpaBHeHHE paBHOMEPHOTO BPALICHHUS.

12. Onpenenenue yriioBoi CKOPOCTH M YIIIOBOTO YCKOPEHHUS Tella, UX BBIPAKECHHUS, €TUHHIIBI
U3MEpEeHHUS.

13. Omnpenenenue CKOPOCTH M YCKOPEHHUSI TOUYEK MPH BpaIlaTeIbHOM JABH)KEHHH TBEPJOTO Tea.
14. Yemy paBHA CKOpPOCTh TOUYKHU TeEJA, JIE¥KAIIEH HAa OCH BpallleHus?

15. IlnockonapanensHoe ABMKEHUE TBEPOTO Teja, ero cBoiicTBa. [IpruMepsl Takoro ABMKEHHS

LCoNO AW

16. TTmockomapaiuiensHOE IBIKEHUE TBEPAOTO Tena. Teopema o CIIOKEHUN CKOPOCTel
17. TInockomapaiensHOE IBIKEHHUE TBEPAOTO Tena. Teopema o paBeHCTBE MPOSKITUH CKOPOCTEH
18. IlnockomapamienbHOE IBMKEHHE TBEPAOTO Teina. MTHOBEHHBI IEHTP CKOPOCTEH, METOBI

25



HAXOXKICHHSI €T0 MECTOIOJIOKEHUS

19. IlnockonapannenbHoe JBWXEHUE TBEpAOro Tena. OmpeneneHue CKOPOCTeH TOYEK IMpHU
IIOMOIIY MTHOBEHHOTO LIEHTPa CKOPOCTEMN

20. IInockomapasienbHOE IBUKEHUE TBEPIOTO Tena. Teopema 0 CI0KEHUN YCKOPEHUH

21. TInockomapaliieibHOE ABUKCHHUE TBEPAOTO Tesia. MTHOBEHHBIN IICHTP YCKOPEHHIA, CIIOCOOBI
€ro MECTOHAXOKICHUS

22. IlnockonapasienbHoe JBUXeHUE TBEpAOro tena. OnpeneneHie yCKOpeHUH ToueK Tesa Ipu
IIOMOIIIM MTHOBEHHOT'O LIEHTPA YCKOPEHUM

TpeOoBaHMs K BHIINIOJHEHHUIO 32IaHUS 110 JAHHOH Teme:

Crnenarp 6ubmuorpaduaeckoe onucaHue TOKyMEHTA.

OCMBICTHTh OCHOBHOE COJIEpYKAHUE TEKCTA, IBAXKIBI IPOYUTAB €TO.

HOIIpEBI[GJ'ISITB MaTepI/IaJI Ha OCHOBHBIC CMBICJIOBBIC 4YaCTU, BBIACIIATH I''IaBHbIC MBICJIM, BBIBO/BI.
CocTaBuTh MIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €r0 MYyHKTHI U ONPEAETUTE, YTO
CJ'IeIlyeT BKJIFOUUTH B KOHCIICKT OJIA UX paCKpLITI/ISI.

Ha ocHOBe u3y4eHus COOTBETCTBYIOIIUX Pa3/esioB Y4eOHUKOB, Y4EOHBIX MOCOOUN M KOHCIIEKTa
JICKITUH CPOPMYITUPOBATH OTBETHI HA BOIIPOCHI.

IopsioK BHINOJIHEHHS 3a1aHUA:

CocTaBuTh IJIaH KOHCIIEKTA, paclpe/ieuTe cOOpaHHbIi MaTepral B HEOOXOAUMOM JTOrHYecKoi
IIOCJIEA0BATENBHOCTH.

Komno3uimonHo opopMUTE KOHCIEKT.

N3yunth yueOHYI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHaJH3, AaTh OTBETHI HAa TIOCTABICHHBIE
BOIIPOCBL.

dDopMa KOHTPOJIA: Y CTHBIN ONPOC.

TpeGoBanus k 0pOPMIICHHIO 32JAHUS
KoHnTponbHble 3a1aHus 10 TeMe MPUBEIEHBI B paboyeil mporpaMme JUCIUIUINHBI.
Pemenue 3aaun npeacTaBuTh B paboueit TeTpagu ¢ KOMMEHTapUsIMHU U WIITIOCTPALUSIMU.

PexoMeHnayeMble HCTOYHMKU:

1. luesckuii, B. A. Teopernueckas mexanuka / B. A. JlueBckuii. — 6-¢ usj., crep. — Cankr-IletepOypr:
Jlanp, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-OMO-
moteunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotuukos, B. 5. Texuuueckas mexanuka / B. SI. MonoraukoB. — 3-¢ u3j., crep. — Cankr-Iletep-
oypr : Jlanb, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : 31nekTpoHHEIH // JIaHb : 3I€KTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/271301

3. bats, M. 1. Teopernueckas MexaHuka B mpuMepax u 3agadax. Tom 1. Craruka u kuHematuka / M. U.
Bats, I'. 0. IDxanenunze, A. C. Kenbzon. — 14-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : aneKTpoHHbIN // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs] CHCTEMA.
— URL: https://e.lanbook.com/book/322469

4. Bats, M. U. Teoperndeckasi MexaHuKa B ipuMepax u 3aaadax. Tom 2. Jlunamuka / M. U. Bats, T. 1O.
Ixanemumze, A. C. Kenbzon. — 11-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekct : 3nekTpoHHbIH // JlaHb : 35eKTpoHHO-OMONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/332093

5. MakcumoB, A. b. Teopetnueckas MexaHuka. Perienue 3a1a4 cTaTUKH 1 KHHEMATHKH : y4eOHOe ocoOue
/ A. B. MakcumoB. — Cankr-IletepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. — Texkcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOINOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/212300
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6. loponun, ®. A. TeopeTnueckas MexaHuka : yueoHoe mocooue / @. A. Jlopouun. — Caunkr-IlerepOypr:
Jlans, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 21eKTpoHHbIH // JIaHb : 371€KTPOHHO-010-
nuoreunas cuctema. — URL: https://e.lanbook.com/book/212570

7. Xoxnosa, O.A., Ilonomapesa E.B., XoxmnoB A.B. Teoperndeckas mexanunka. Kuaemaruka: yueb. moco-

Oue / ActpaxaH. roc. TexH. yH-T /— Actpaxanb: Uzn-so AI'TY, 2013. — 144c.

Tema 6.
Jlunamuka mouku. 3aKonvl OuHaAMUKU MamepuanvHou mouku. /[lugppepenyuanvsie ypagne-
HUs 06UIICEHUS MOYKU
MeToanuyeckue yKazaHust
[lepBas 3aaua TMHAMUKY MaTEPUATBLHON TOYKH PEUIACTCS TIOCPEICTBOM OUP@epeHyuposans
3aaHHBIX ypaBHeHI/II‘/'I JOBUKCHHUA TOYKH. HepBon 3aavy JUWHAMUKH PEKOMCHAYCTCA pClIaTh B CJICAY-
IOILEM MTOPSIIKE:

1) wu300pa3uTh HA PUCYHKE MATEPUAILHYIO TOUKY B TEKYIIEM MOJOKESHUH U TIPHIIOKEHHBIC K HEil
CUJIBI;

2) BBIOpaTh CHCTEMY OTCUETA, ECITH OHA HE yKa3aHa B YCIIOBHH 3aa4H;

3) ompeneauTh MO 3aJaHHOMY 3aKOHY JABHKECHHS YCKOPEHHE MaTePHAIbHON TOUYKH U HAUTH €ro
MPOEKIIMU Ha BEIOpaHHBIEC OCH KOOPIUHAT;

4)  cocTaBHTh OCHOBHBIC YPABHCHHUS JMHAMUKU MAaTEPUATbHOM TOUKH B MPOCKIIMAX HA OCH KOOP-
JIHAT;

5) H3 CHCTEMBI COCTaBJICHHBIX YPABHCHHUH ONPEAETUTH HCKOMBIC BETUYHHBI.

Tunoeasn 3a0aua

PakeTra HaunHAET NBM)KCHHE M3 COCTOSIHHS TIOKOS MO IEHCTBUEM PEAaKTHBHOM CHIIBI, 3aBH-
cameii o Bpemenu F=Fqe™!, rie Fo— MakcuManbHOE 3HaYEHNE PEAKTHBHOI TATH, b — IIOCTOSHHAS
BennurMHa. Macca pakeTsl M; HadaabHbIe yenosus: npu t=0, x=0, V=0.

F v

I I—"“-—_-.—

7 x

Pewienue.
3aHI/IHI€M OCHOBHOC ypaBHeHI/Ie JUHAMUKU B HpOGKHI/II/I Ha OChb X, HanpaBneHHy}o B CTOpOHy
JIBUJKEHUSI PAKEThI:

d? Foe™

[TpousBeneM noHmxeHue nopsaaka auddepeHnaIbHOro ypaBHEHHUS.

d’x dv dv N
— = m—=F,e™
Tak kak dt° 00 pogyaumm  dt , TO €CTh BMeCTO U] (HEepeHINAIBHOTO YpaBHe-
HUsI BTOPOTO TIOPS/IKA TONYyYUM JBa T (epeHIMaTbHBIX YPABHEHHS TEPBOrO MOPSIKA, IO~
dx
v=%
CKOJIBKY dt
Pa3jiesisieM epeMEHHbBIE U BBITIOJIHUM MHTEMPUPOBAHHUE MONYUYEHHOTO YPABHEHHS:
=
dv =—2edt
m
F
V=-=e"41C
bm
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Tpu t, =0,V =0 0:—;—%+Cl, c, -t

bm
V = ;—0 Q- e’bt) - 3aBUCUMOCTb CKOPOCTHU PAKETHI OT BPEMEHM.
m
Tk. V = %l % = i(l_e‘bt) , dx = i(l_e‘bt)dt .
dt  dt bm bm

F
[IpOUHTErpUPOBAB, MOJTYUUM: X = b_o (t+ %e-m) +C, .
m

Fo

F
HpI/I t0=0,X0=0: Ozm—lgz-i-cz, CZZ_W.

F, 1 _
OkoHYaTeTbHO, 3aKOH JABM)KCHUS PAKETHI: X = b—o (t— ™ (1-e™)).
m

VceneyeM pesynbTathl pemenns 3agaqn. pu t>>0, e™ ~0, ckopocTh pakeTsl Gyer

F
paBHa V = b—o . CnegoBarenbHO, IO HCTEYEHUH HEKOTOPOTO IIPOMEXKYTKa BPEMEHHU pakeTa Oyier
m

. F 1
JIBUTAThCA C MOCTOSHHOW CKOPOCThIO. Torma X = b—o (t- B) - 3aKOH PAaBHOMEPHOI'O IBUKEHUS.
m

KoHTpoJibHbIE BONMPOCHI /15l IPOBEIEHHUsI 0MPOca Mo TeMe

1. JIunamuka.

2. 3axonsl HerotoHa

3. [lpuHnun cymepno3unuu

4. Jlunamuka Touku. JuddepeHimanbupie ypaBHEHHS IBUKEHHSI TOUYKH NPU BEKTOPHOM
CII0Cco0€ 3aJaHus JBMIKCHHS TOUKH.

5. Jlunamuka touku. JuddepeHnmanbubie ypaBHEHHS TBUKEHHS TOUKH NPU KOOPAUHATHOM
CIoco0e 3aJaHus JBMIKCHHS TOUKH.

6. Jlunamuka Touku. {uddepennnansubie ypaBHEHUs ABUKEHUS TOYKU MTPH €CTECTBEHHOM
CIoco0e 3aJaHns JBMIKCHHS TOUKH.

7. 3agaud JUHAMUKHA TOYKH

8. OO0mue TeopemMbl TUHAMHUKHU TOUYKU

TpeOoBaHNsl K BBINOJHEHUIO 321aHUA 110 JAHHOH Teme:

Cnenatp 6ubmorpaduieckoe onucanue JOKyMEHTA.

OCMBICIHTH OCHOBHOE COJIEpKAHUE TEKCTA, JBAXKIbI IPOUYUTAB €TO.

Honpawenmb MaTepHan Ha OCHOBHBIC CMBICJIOBBIC HaCTHU, BBIACIIATH I''IaBHbIC MBICJIIU, BBIBO/IbI.
CocTaBuTh MIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYUTE €ro MyHKTHI U OMPEAETUTE, YTO
cnez[yeT BKJIFOUUTH B KOHCIICKT OJIA UX paCKpBITI/ISI.

Ha ocHoBe n3y4eHHsI COOTBETCTBYIOIIUX Pa3/IeoB Y4eOHUKOB, Y4EOHBIX TOCOOMIA U KOHCIIEKTa
JIEKIUN cPOPMYITUPOBATH OTBETHI Ha BOIIPOCHI.

IHopsiioK BHINOJITHEHHS 321aHU:

CocTaBuTh MJIaH KOHCIIEKTA, paclpeieluTe coOpaHHbIi MaTepral B HEOOXOAUMOM JTOrHYecKoi
IIOCIIE0BATENBHOCTH.

Komno3uimonHo opopMUTE KOHCIIEKT.

N3yunth yueOHyI0 HHQOPMAIIHIO 10 TEME, IPOU3BECTHU €€ aHaIN3, 1aTh OTBETHI Ha IOCTaBJICHHbIE
BOIIPOCBL.

dDopMa KOHTPOJIA: Y CTHBIN ONPOC.
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TpeooBanusi k opopmiieHu0 3aganusi: OTBETH Ha BOMPOCHI MPEJCTABUTh B paboueii TeTpam.
KOHCHCKTHPYﬁ, OCTaBJIATh MECTO AJId HOHOHHCHHﬁ, 3aMCTOK, 3amycer He3HAKOMBIX TCPMHHOB.

PexomeHnayeMble HCTOYHHMKMH:

1. TueBckuid, B. A. Teopernueckast Mexanuka / B. A. JlueBckuii. — 6-¢ uzn., ctep. — Cankr-TlerepOypr:
Jlanb, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-OMO-
mroteunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotuukos, B. 5. Texuudeckast mexanuka / B. 5. MonotHukoB. — 3-¢ u3z., crep. — Cankt-IleTep-
oypr : Jlans, 2023. — 476 ¢c. — ISBN 978-5-507-45522-5. — Tekcr : anmekTpoHHbIi // JlaHb : 371ekK-
TpoHHO-OHbMoTeunas cucrema. — URL.: https://e.lanbook.com/book/271301

3. batp, M. U. Teopernueckasi MexaHuka B mpumepax u 3agadax. Tom 1. Cratuka u kunemaruka / M. 1.
bats, I'. 1O. Ixanenunze, A. C. Kenb3on. — 14-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : a1eKTpoHHbIH // JIaHb : 9JIeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. U. TeopeTnueckass MexaHUKa B IpuMepax u 3agavyax. Tom 2. lunamuka / M. U. bats, I'. 1O.
Ixanemunze, A. C. Kens3zon. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 640 ¢. — ISBN
978-5-507-47893-4. — Tekcrt : anexTpoHHbIH // Jlanb : anekTpoHHO-OMbIHOTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. MakcumoB, A. b. TeopeTnueckas MmexaHuka. PemieHue 3a1a4 CTaTUKH M KHHEMATHKY ;| Y4eOHOE TI0CO-
oue / A. b. MakcumoB. — Cankt-lletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-2008-7. —
Texkct : anekTponHbIi // Jlanb : anekTpoHHO-0MOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/212300

6. Hoponnn, ®@. A. Teopetnueckas mexaHuka : yaebHoe mocoone / @. A. loponun. — Cankr-IlerepOypr:
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 3neKkTpoHHbIH // JIaHb : 31EKTPOHHO-O0MO-
nunorteyHas cuctema. — URL: https://e.lanbook.com/book/212570

Tema 7:
Junamuka mexanuueckoii cucmemul. Teopemwl 0 0eusricenuu yenmpa macc, 00 usMeHeHuu Ko-

Jauyecmea ()GquCeHu}l, KUHemu4ecKko20 MOMEHmMA U U3MEHEHUU KUHEeMU4ecKoll IHepcuu cu-
cmemal.

MeToaunueckue YKazaHusd K peIICHUI0

Pemenue 3a1a4 ¢ NOMOILBIO TEOPEMbI 00 U3MEHEHUH KMHETUYECKOM SHEPIHH CUCTEMBI pe-
KOMEHTyeTCsI IPOBOJIUTH B CIIEIYIOIIEH ITOCIIeI0BATEILHOCTH:

1) BEIOGEpHUTE HATIPABIEHUAS M V; UM ONpeIennTe CKOPOCTH M MepeMeIeHHs BCeX Tel CH-
CTEMBbI B 3aBUCUMOCTH OT S11 V1;

2) BBIYUCIUTE KAUHETHYECKYIO SHEPIHI0 CHCTEMbI B KOHEYHOM M HAYAJILHOM IMOJOXKEHUSIX
CHCTEMBI;

3) u300pa3uTe Ha PUCYHKE BCE BHEIIHUE U BHYTPEHHUE CHITbI CHCTEMBI,

4) BeIYMCIUTE pabOTy BCEX BHEITHUX U BHYTPEHHUX CHJI Ha MIEPEMEIICHHUSIX TOYEK CUCTEMBI
(B cityyae HEM3MEHSIEMOM MaTepuanbHON CUCTEMBI — TOJIBKO CyMMY paOoT BHemIHUX cui). Eciu
cyMMa paboT OTpULIATENbHA, CMEHHUTE HAaNpaBieHus Squ V; (M COOTBETCTBEHHO BCEX KMHEMATH-
YECKHX XapaKTePHCTUK MEXaHHMYECKOW CHUCTEMBI U TEPECUUTANTE CYMMY paOOT BHEUTHHX CHII).
Ecnu cymma paGoT onsITh MOJIy4UTCsS OTPULIATENTBHON, TO CUCTEMA O] IEMCTBUEM CHIT TSKECTH
He TIPUXOMT B JBUKEHHE M3 cOCTosAHUs okos uVi = 0, a1 = 0. Ilpu cmene Hanpapienuii Syu V;
B CHJIOBOH cXeMe HE0OXOMMO U3MEHHUTH TOJILKO HAIIPABICHHUS CHIIBI TPEHUS CKOJIBbKEHHUS,

5) BOCIIOJIB30BABIIMCH PE3YJIbTATaAMH MYHKTOB 2) U 4), 3alIUIIUTE TEOpeMy 00 H3MEHEHUU
KAHETHYECKOW YHEPTUU CHCTEMBI M OTIPEICTINTE CKOPOCTHhU yCKOpeHue Tena 1.

Heo6xoauMele Aiist perieHus 1aHHble IpUBEIeHBI B Ta0I. 1, 2.
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Tunogas 3adaua
Ha rpy3 | nmelicTByeTt cuiia TpeHUS CKOJBKECHHUS, HAa OapabdaH 3 — MOMEHT COIIPOTUBIICHHS
M. OnipenenuTh CKOPOCTh Ipy3a | B MOMEHT BpeMEHH, KOT1a TPOUICHHBIN UM ITyTh CTaHET S=2M.

Mano: m;=0,6 xr; m,=1,8 kr;m;=1,0kr;, = 0.1M; R, = 1.0 M, p, = 0,6 M;73 = 0,7 M™;
R; =2,0Mm,; p3 = 0,5m;M=20H™m; f =0,20; « = 30°;, s = 2 M. Ha puc. 16 noka3ana MexaHu-
YyecKasi CUCTeMa B HaYaJIbHOM TIOJIOKCHHUU.

Haiimu: ckopocts Vi rpy3a 1 B KOHEYHOM IMOJI0KEHUH.

Pewienue

Bribepem nanpaBienusS;u V; U COOTBETCTBEHHO BCEX KHHEMATHUYECKHUX XapPaKTEPUCTUK
MEXaHHYECKON CHCTEMBI U OTOOPA3HM UX HA PUCYHKE.

IIo TCOpEMEC 00 U3MCHEHUHM KHHETUYECKOU OHCPIUn CUCTEMBI:

T — TO = Z Ae’ (1)

rael — KHHeTHYeCcKast SHEPTUS CUCTEMbI B KOHEUHBIM MOMEHT BpEMEHU (KOI/Aa MyTh,
NPOWICHHBIN TPY30M 1, CTaHET paBHBIM S);

Ty — KkMHETHYECKas YHEPTUS CUCTEMBI B HAUAIbHBII MOMEHT BpEMEHHU. T.K. B HaYaJIbHbII
MOMEHT BPEMEHM CHCTEMA HaXOAWJIACh B IIoKoe, To Ty = 0;

Y. A} — cymMma paboT BHEIIHUX CHJI CHCTEMBI.

Kunernyeckyro 3HEprur0 CUCTEMBI B KOHEUHBI MOMEHT BPEMEHU HAaXOJIUM KaK CyMMY
KMHETUYECKUX SHEPTUi KaXJ10T0 U3 TeJl CUCTEMBI:

T=T1+T2+T3,

1
rael; = SMye V72— KuHeTUdecKas SHeprus rpysa 1, IBUKYIIErocs NocTynaTebHO;
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1
T, = 3 J,w3 — KUHeTHUYecKas SHEPTHs CTYNEeHYaToro 6apadana 2, COBEpLIAIOIIEro Bpalla-

TEJIbHOE IBUKCHHUE;
1
T; = 5 J3w3 — KMHeTHYecKas SHepIus CTYNeHYaToro 6apadana 3, COBEpLIAIONIEro Bpalla-

TEIbHOE JIBHKCHHE.
Bripazum yriioBeie ckopoctu 6apabaHoB 2 u 3 uepe3 HCKOMYIO CKOPOCTh rpy3a 1:

17
Wy, = r—: — yrJ0Basi CKOPOCTh Oapabana 2;

VYrnoBele ckopocTi 6apadaHoB 2 U 3, COEJMHEHHBIX HUTHIO, CBSI3aHbl COOTHOLIEHUEM: W *
R, = w3 * R3, 0TKyna
__ wWz2'Ry _ Vi'Rp
37 Ry 1Ry
Y4uThIBask TaKkkKe, YTO MOMEHTHI HHEpIUU 0apabaHOB 2 M 3 paBHBI COOTBETCTBEHHO: [, =
My P53 U J3 = my * p5, BRIpAKEHNE KHHETUIECKOM SHEPIUM CHCTEMBI IPUOOPETET BHI:

1 1 AN Vi * Ry\2
T=_m1.V12+_m2.p%.<T_z) +§m3.p§.<‘r‘2'R3) -

2
1 P2 p3 "R,
ZEVE' m1+m2-<r—2> +m3.<—1"2-R3 =

Lvado6+ 18 (0’6)2+10 (0'5'1'0)2 = 35,825 - 12
R "~ \o,1 ~\0,1-2,0/ | T 1

Haiinem TCIICPb CYMMY pa60T BHCITHHUX CHUJI CUCTCMBI.

Cutel TshKkecTH OapabaHoOB 2 ¥ 3, He yYaCTBYIOIIUX B pabOTe BHEIIHUX CHJI CHCTEMBbI, Ha
CXeMe He MTOKa3bIBACM.

YA = Am @) + A(Fy) + A(M),

rae A(myg) = my - g+ S - sina — pabota CUIIBI TSOKECTH Ipy3a 1,

A(Kp)) =—f N-S=—f-my;-g-S-cosa — pabora CWIbl TPCHUS CKOJBKCHHUS, ICH-
CTBYIOILIEH Ha Ipy3 1,
A(M) = —M - ¢p; — paboTa MOMEHTA CHJI CONPOTHBIICHUS, JCHCTBYIOIINX HA CTyIEHYA-

ThIN Oapaban 3.

Beipaszum yros, Ha KOTOpBIH oBepHeTCs 6apabaH 3 mpu nepeMeIeHuy rpy3a, paBHOM S:
SR,
T2 'R3 )

Toraa cymma paboT BHEIIHUX CHJI CUCTEMBI OyIeT paBHa:

ZAi:ml'g'S'Sina—f"ml-g-S-cosa—M-

Y3 =

S'RZ _
Tz'R3_
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2-1,0
0,1-2,0
=-196,153 JIx < 0, ciienoBaTensHO, CUCTEMA ABMKETCS B CTOPOHY, MPOTUBOIIOJIOKHYIO BEIOpaH-
HOW W3HAYaJIbHO. Y TOUHSEM HAIPABICHHS JBU)KCHUS TEIl CHCTEMBI, a TAK)KE 3HAKU PabOT BHEIII-
HUX CHUJI CUCTCMHEI.

=06-981-2:-05-0,2-06-981-2-0,866—20"

Toraa paboTHI BHEIIHUX CHII CUCTEMBI OYIyT HMETh CICAYIOIINE 3HAYCHHS:
A(myg) = —my-g-S-sina;
A(fp)) =—fN-S=—f-m;-g-S-cosa,
AM) =M - ¢s.

CYMMa pa60T BHCIIHUX CHUJI CUCTCMBI paBHA:

e i SRZ
ZAk=—ml-g-S-sma—f-ml-g-S-cosa+M- R

LS
=-06-981-2-0,5-0,2-0,6-981-2-0,866 + 20 2 10 _
- ) ) ) ) ) ) ) 0’1.2'0_

=192,075 Ix.

[Toacrarnsiem moy4eHHbIC 3HAYCHHS B UCXOIHOE yYpaBHeHue (1):

35,825 - V2 = 192,075, oTkyzna

v, = /192"’75 = 2,315m/c.
35,825
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Otger: V, = /%52755 = 2,315wm/c.

TpeGoBaHus K BHINOJTHEHHIO 32JaHUsI 110 IAHHOI TeMe:

Cnenatps 6mOsmorpadudeckoe onucanue JOKyMEHTA.

OCMBICTUTH OCHOBHOE COJICpPIKaHUE TEKCTA, IBAXK/IBI IPOYUTAB €TO.

[Toapasnenats MaTepuail Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIICIISITH TJIABHBIC MBICIIH, BBIBOJIBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €Tr0 MYHKTHI U OMPEACTUTE, UTO
CJICZyeT BKJIIFOUUTH B KOHCIICKT ISl UX PACKPBITHSL.

Ha ocHoOBe M3y4eHHsI COOTBETCTBYIOIINX Pa3/IelioB Y4COHUKOB, y4€OHBIX TTOCOOMIA U KOHCIIEKTa
JICKIMA C(hOPMYITHPOBATH OTBETHI HA BOIIPOCHI.

ITopsinok BHINOJIHEHHS 3aJaHHUA:

CocTaBuTh IJIaH KOHCIIEKTA, pacrpeenuTe cOOpaHHbI MaTepral B HEOOXOAUMOM JTOTUYECKOM
IIOCJIEI0BATENBHOCTH.

Kommo3uimmonHo opopMUTe KOHCIIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHAJIN3, JaTh OTBETHI HA [IOCTABJICHHBIE
BOIIPOCHI.

®opma kouTpoJIsi: Onpoc 1Mo TeMe JICKIUH.

KoHTpobHbIE BONPOCHI JIs POBEIEHHs ONPOca Mo TeMe:

1. O0u1re TeopeMbl JTUHAMUKH CUCTEMBI

2. Kunernueckast SHEprHst TBEPIOTO TENA, CUCTEMBI

3. PaGota (cuibl, MOMEHTA)

4. Teopema 00 N3MEHEHUU KUHETUYECKON S3HEPTUU CUCTEMBI

5. OceBoil MOMEHT MHEPLMU TBEPOTO Tela (CTepKEHb, OJHOPOAHBIM JUCK U IUINH/P, TOHKO-
CTEHHBIN JHCK)

7. Teopema IllTeitnepa

8. KonmuecTBO IBMYKEHHS TOUKU M CUCTEMBI

9. Teopema 06 U3MEHEHUH KOJIMYECTBA IBUKEHUS TOUKH U CUCTEMBI, 3aKOH COXPAHEHUS

TpeGoBanus kK 0pOPMIICHHIO 32JAHUS
KonTponbHble 3a1aHus 10 TeMe MPUBEIEHBI B paboyeil mporpaMme JUCIUIUINHBI.
Pemenue 3aaun npeacTaBuTh B paboueil TeTpagy ¢ KOMMEHTapUsIMHU U WILTIOCTPALMSIMU.

PexomenayeMblie HCTOYHHMKH:

1. lnesckuii, B. A. Teopernueckast mexanuka / B. A. JlueBckuii. — 6-e n3n., crep. — Cankr-IlerepOypr:
Jlanp, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMO-
nmroteunHas cucrema. — URL.: https://e.lanbook.com/book/346016

2. Monotaukos, B. §. Texuuueckast mexanuka / B. SI. MonotaukoB. — 3-¢ u3j., crep. — Cankr-Iletep-
oypr : Jlanp, 2023. — 476 c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHsIi // JIaHb : 3eKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/271301

3. bate, M. 1. Teopernueckass MexaHuKa B MpuMepax u 3agadax. Tom 1. Cratuka u kuHemaruka / M. U.
Bats, I'. }O. dxanenunse, A. C. Kenb3on. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekct : anekTpoHHbId // JIaHb : 371€KTpOHHO-OMOIMOTEYHAs] CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. Bats, M. U. TeopeTndeckass MexaHuKa B ipuMepax u 3aaadax. Tom 2. [lunamuka / M. U. Bats, T. 1O.
Ixanenunze, A. C. Kenszon. — 11-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekct : 3neKTpoHHBIH // JlaHb : 3yeKTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/332093
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5. MakcuMmoB, A. b. TeopeTnueckas Mmexanuka. Pernenne 3amad CTaTUKA ¥ KHHEMAaTHKH : yaeOHOe mocooune
/ A. B. MakcumoB. — Cankr-IletepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. — Texkcr :
3NEeKTPOHHBIH // Jlanb : 3IIEKTPOHHO-OMOIHOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/212300

6. loponun, ®. A. Teopetnueckas MmexaHuka : yueoHoe nmocooue / @. A. Jloponun. — Cankr-IlerepOypr:
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-OMO-
nuoreyHas cuctema. — URL: https://e.lanbook.com/book/212570

Tema 8
Ilpunyun /I’Anamoéepa

Tunoeas 3aoaua
Beprukanbuniit Ban pauuoi 3a(AB = BD = DE = a),
3aKpeNJeHHbIA NOANATHHKOM A M noamuniaukom D
BpalLaeTCA ¢ MOCTOAHHOH YTJIOBOH CKOPOCTBIO w. K Baay
JKeCTKO NpUKpeNnJeH B ToukKe £ JioMaHBIH OLHODOJHbIH
cTepxeHb Maccoil m M AauHod 105, cocTosiiMA H3 ABYX
yacted I u 2, a B Touke B npukpenyied HeBecOMbIH ]
cTepiKeHb JJHHOH [ = 5b ¢ ToyeuHoOH Maccofl mgj Ha 7
KoHIte, 00a CTepiKHA JeXKaT B OXHOH NMJOCKOCTH. _\G’(
Hano: w=28 ¢', m=m-+me=10 kr, ms=2 Kr, 13
a=30°,p=150°, ¢g=60° a=03 M, b=0,1 M

OnpepgenuTb: peakuuu MOANATHHWKA A M moawunsuka D, A
npeHe6Gperas BecoM Bana. %,

Pemenne. 1. Mso6parkaem (c yueToM 3ajaHHBIX YIJOB) Bald H TpPH-
KpenJieHHhle K HemMy B Toukax B u E crepxum (puc. I8, 6). Maccu u
Beca yactel | H 2 JOMAHOrO CTEpPXKHS NPONOPUHOHANBHB AJAHHAM 3THX
yacTed H COOTBETCTBeHHO paBHul my = 0,6m; my = 0,4m;

P| = 0,6mg; P2= 0,4mg; P3 = m;g. (])

2. Ina onpeneneHHa HCKOMBIX peaKLHH pacCMOTDHUM JBHXKEHHE 3ajaH-
HOH MeXaHHMYecKOH CHCTeMbl M mpumeHUM npuHuun HanamGepa. Ilposenem

¥
3 \
50: =
gy 2
D% gf"n- 2 R
-3" Z |Ler =t A
- ¥, =
P 6-00 hx b \
- ,73 B aCZ Rg =
= - ht‘? 62 -
77 S S
¥ 4 Xy Pz' \
A X
d)
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'BpaliialolHecs BMecTe ¢ BaJiOM KOOpDAMHATHble OCH Axy Tak, YTOGHI CTepxK-
HY JIeXadH B IJIOCKOCTH XYy, H H300pa3HM AeHCTBYIOIIHE HA CHCTEMY CHJRL:
‘AKTHBHBIE CHJIBl — CHAW TsXecTH Py, P, P; n peakuun cBsizeil —
'COCTaBMSIOUIHE peakuun noAnsTHuka X4 Y4 u peaxkumio UHJHHAPHYECKOTO
NOAMKNEHKA R p.

Cornacio npuHuuny [anamGepa, NPHCOSAMHHM K 5THM CHJaM CHJILI
HHEPLHH 3JIEMEHTOB OJHODOJHOTO JIOMAHOTO CTEPIKHA W TPy3a, CUHTas ero
MaTepHadbHOH TOYKOH. _ :

Tax kak Ban BpamaeTcsl PaBHOMEDHO, TO 3JEMEHTHl CTEDXKHS HMMEIOT
TOABKO HOPMAJbHHiE YCKOPEHHSl Gns, HANPABJCHHHE K OCH BpAaLleHHS,
a YHCHEHHO Qnx == 0?hy, T4 A — PACCTOSIHHS 3J€MEHTOB OT OCH BPallEHHS.
Toraa cuanl MHepuHH F§ GyAyT HanpaB/ieHH OT OCH BDAILIEHHS, 3 YHUCACHHO
F = Ampar, = Ampw’hy, tne Am, — macca anemenra. Taxk Kak Bee Ff npo-
NOPUHOHAJNBHB A, TO 3MIOPBl 5THX NapajieNbHBIX CHJ HHEPUHH CTePIKHA
o6pasyoT Aas 4acth ] TPEYroJbHHK, a JUIA 4YacTH 2 — MPSAMOYTOJbLHHK
(puc. 18, 6).

Kaxayo u3 nonyueHHBIX CHCTEM NapasileJbHLIX CHJI HHEPLHH 3aMEHHM
ee DAaBHOAGHCTBYIOIEH, paBHOA IIaBHOMY BEKTOPY STHX cHa. Tak Kak Mo-
AyJib- TIABHOFQ BEKTOpPA CHJ HHepUHHM JI060ro Teaa HMeeT 3HaueHHe
R"= mac, rae m - macca Tena, ac— yCKOPEHHE €ro LeHTpa Macc,
TO ISl YacTed CTePXKHA COOTBETCTBEHHO MOJIYUHM

R!= mac, R = maacy. (2)
Cl‘l-ﬂa HHEePUHH Toqe‘lHOﬁ MAacCChl 3 JOJIKHA 6LITh HAamnpasJ/ICHa B CTOpO'

HY, IPOTHBONOJOKHYIO €€ YCKOPEHHIO H YHCIeHHO GyleT paBHa

Fi= msa; . _ (3)

»

YckopeHust ueHTpos macc uacrtefl / M 2 cTepXHs H Ipy3a 3 paBHHI:
2 2
aci = ©’hey, cr= 0°hcs, a3 = 0’h3, (4)

TAe Acy, hcp — PAcCTOAHHA LEHTPOB MAacC YacTeH CTepXKHHA OT OCH Bpale-
HHA, & h3 — COOTBETCTBYIOLIEE PACCTOSIHHE Tpy3a:

hey= 3bsin30° = 0,15 M,
hey = 6bsin30° = 0,3 M, (5)
hy = [sin60° = 5bsin60° = 0,43 m.

Toacraeus B (2) u (3) sHauenus (4) u yurs (5), MOJIY4UM YHCJIOBHIE
3Havenusa Rf, Rf n F}:

R{= 0,6mo’h; = 57,6 H,
Ri= 0,4mo’hc, = 76,8 H, (6)
F;‘;‘ = m3w2h3 = 55,0 H.

Ilpu stoM nuuum pefictBust paemogeiicreylomux Rf u R} NpoHAyT
YEpe3 LEHTPbI TAXKECTeH COOTBETCTBYIOUIHX 3MIOP CHI HHepuuH. Tak, JMHHA
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. — : 2
ACHCTBHS RY TNPOXOAHT HA PACCTOAHHH ——H OT BepIIHHB TpPEeyroJfibHHKA

3
E, rae H = 6bcos30°.

3. Coraacno npuHukny Jlanam6epa, nNpHICKEHHHE BHEUIHHE CHJLI
(aKTHBHbIE H peaKuHH CBA3eH) W CHAB HHEPUHH 0GPa3yioT ypaBHOBELIEHHYIO
cucremy cui. CoctaBUM IS 3TOH MJIOCKOH CHCTEMb CHJI TPHU ypaBHeHHS
paBHoBecHs. [lonyuum

2Fee=10; X4+ Rp+RI'+RE—F{=0;
2F=0; Ya— P —P,— P3;=0;
SmaFe) =0; —Rp-2a— Pihci— Pohcot P3hs — (7}
— R{H, — R8Hy + F§H; = 0,

rae H., Hy, Hy — naeun cun RY, R§, F4 orrocutenbno Toukn A, paBHe
(npu nopcyerax yuteHo, uto H = 6bcos30° = 0,52 M)

H =3a—(2/3)H=055 M, Hy=3a—(H+2b)=0,18 um,
Hy = a+ [cos60° = 0,55 u . (8)

IMoncrasus B ypaBHeHHs (7) COOTBETCTBYIOLHE BeJAHUMHH H3 pa-

seHcts (1), (5), (6), (8) u pewuB 3Ty cHcreMy ypasHeHHH (7), HaHaewm
HCKOMbIE PeaKLHH,

OrBeT: Xg=—33,7H; Y,=1177 H; Rp= —45,7 H.

TpeOoBaHMsl K BHINIOJTHEHHUIO 32/IaHUS 110 JAHHOH Teme:

Cnenatps 6ubmorpaduieckoe onucanue JOKyMEHTA.

OCMBICTUTH OCHOBHOE COJIEp:KaHNe TEKCTa, TBAXK/IbI IIPOUYHUTAB €ro.

HOI[paL’:)IeJ'IHTI) MaTepI/IaII Ha OCHOBHBIC CMBICJIOBBIC HaCTHU, BBIACIIATH I''IaBHbIC MBICJIIU, BBIBO/IbI.
CocTaBuTh MIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €r0 MYyHKTHI U OMPEAETUTE, YTO
CJ'IGI[YGT BKJIFOUUTH B KOHCIICKT OJI UX paCKpBITI/ISI.

Ha ocHOBe u3y4eHHs COOTBETCTBYIOIIUX Pa3JesioB Y4eOHUKOB, YI4EOHBIX TOCOOUI M KOHCIIEKTa
JIeKIUH cPOpMYIUPOBATh OTBETHI Ha BOIIPOCHI.

IHopsiioK BHINOJTHEHHS 3a1aHUA:

CocTaBuTh MJIaH KOHCIIEKTA, paclpe/ieluTe cOOpaHHbIM MaTeprail B HEOOXOAUMOM JTOrHYecKoi
IIOCIIE0BATENBHOCTH.

Komno3uimonHo opopMUTE KOHCHEKT.

N3yunth yueOHyI0 HHPOPMALIHIO 10 TEME, IPOU3BECTHU €€ aHaIN3, 1aTh OTBETHI HA [IOCTaBJICHHbIE
BOIIPOCBL.

®opma koHTpOJsi: ONpoC 110 TEME JEKIUH.

KoHTpoJibHBIe BONPOCHI /151 IPOBE/ICHUs OIIPOCca M0 TeMe
1. Ilpunnun /I’ AnamOepa 11st MaTepHalibHOM TOUKH

2. Cuuta uHEpIMHU

3. puammn /I AnamOepa 11 MEXaHHIECKON CHCTEMBI

4. IlpuBeaeHre CUI MHEPLIMU TOUYEK TBEPJOTO Tela K LIEHTPY

Tpe6oBanusi kK opopMiIeHHIO 3aJaHNUS

KonTponbHble 3a1anus o TeMe NpHUBeIeHbl B paboyeil mporpaMme JUCIUIUINHEI.
Pemienue 3a1aun npeacTaBUTh B paboueil TeTpaau ¢ KOMMEHTApUSIMHU U WIUTIOCTPALIUSMH.
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Pexomenayemble HCTOYHMKH:

1. uesckuii, B. A. Teoperuueckast mexanuka / B. A. JlueBckuii. — 6-e u3a., crep. — CaHKT-
[TeTepOypr: Jlanb, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHEIi // JIaHb
: 3JIeKTpOHHO-OuOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/346016

2. Monotuukos, B. SI. Texanyeckas mexanuka / B. SI. MonotaukoB. — 3-¢ u3j., crep. — CaHKT-
[TerepOypr : Jlaub, 2023. — 476 c. — ISBN 978-5-507-45522-5. — TekcT : anekTpoHHbIi // JIaHb
: BIIeKTpOHHO-O0nOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/271301

3. batp, M. U. TeopeTnueckas MexaHuka B mpuMepax u 3aaadax. Tom 1. CtaTuka M KUHEMaTHKa
/M. W. batp, I'. 1O. Ixanennmze, A. C. Kenb3on. — 14-e uzn., crep. — Cankrt-IletepOypr : Jlansb,
2023. — 672 c. — ISBN 978-5-507-47033-4. — TekcT : 3neKTpOoHHBIH // JIaHb : 3IEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/322469

4. batp, M. U. Teopernueckas MexaHHKa B ipuMepax u 3anavax. Tom 2. lunamuka / M. U. bats,
I'. 1O. Oxanemumze, A. C. Kens3on. — 11-e uzg., crep. — Cankr-IlerepOypr : Jlans, 2023. —
640 c. — ISBN 978-5-507-47893-4. — Tekcr : 2aeKTpoHHBIH // JIaHb : 37IeKTPOHHO-O0MOJINOTEY-
Has cucrema. — URL: https://e.lanbook.com/book/332093

5. MakcumoB, A. b. Teoperuueckas Mexanuka. Perienre 3aa4 CTaTUKA U KHHEMATUKH : y4eOHOe
nocob6ue / A. b. MakcumoB. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-
2008-7. — Texkcr : anexTponHsblii / Jlanp : snekTpoHHO-OMOnMmMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/212300

6. loponun, ®@. A. Teoperndeckas mexaHuka : yueoHoe mocooue / @. A. Jloponun. — CaHKT-
[TerepOypr: Jlanp, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — TekcT : 3nexTpoHHbIi // JlaHb:
3JIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212570

Tema 9
Oouwee ypasnenue ounamuxu (npunyun /I’ Anamoepa-Jlazpanosica).

Tunoeoe 3a0anue
MexaHHdyeckass CHCTEMA COCTOHT H3 OGMOTAHHBIX HHTSIMH 6joKa [ paauyca

Ry 1 crynexuartoro mkuBa 2 (pajHychl ctymeHed R H rp, pajuyc HHepUHH
OTHOCHTE/IbHO OCH BpaUleHHA Qz), a TakKXKeé H3 rpy3oB 3 H 4, NPHKpPEIIEHHHX
K 3THM HHTAM. CHCTeMa [BHXKeTcH B BePTHKAJbHOM IVIOCKOCTH IOJ AEHCTBHEM

CU TAMKECTH H Napbl CHJ ¢ MOMeHTOM M, npujoxeHHo# K O6/0Ky 1.
Nauno: PL=0, P,=30 H, P;=40 H, P,=20 H, M= 16 H.p,
Ri=02 M R:=03 M r;=015 M, p2=02 m.
OnpeneddThb: YCKOPeHHe rpy3a 3, npeHebperass TPeHHEM.

5 i /) ¢
! $
rﬁé‘ Hy' \fz
LIl Tt 3
P 2
2 P’z \a}_
R
P
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Pemenne. 1. PaccMOTpHM nBHiKeHHE MeXaHHUECKON CHCTeMBI, COCTOSA-
weH H3 Tea I, 2, 3, 4, coefMHEHHHIX HUTsIMH. CHCTEMa HMEET OfHY CTEleHb
cBOGonH. CBsi3H, HaJOXKEHHHE HAa 3Ty CHCTEMY, — HAeabHHE.

Has onpenenenus az npAMeHuM oblee ypaBHeHHe AHHAMUKY:

Y6AE4 64 =0, (1)

rae ZO6AE — cyMma 3jieMeHTApHHX pPabOT AKTHBHRIX cusi;, 647 — cymMma
3JIeMEHTaPHbIX PabOT CHA HHEPIHH.

2. MsobpaxaeM Ha uepTexe axkTHBHble CHAB Py, P3, P, H napy
CHJ ¢ MoMeHTOM M. 3ajaBuHCh HanpaB/eHHeM YCKOPEHHs 3, H306pakaeM

Ha ueprexe cuabl HHepuuu FY, F} u napy cua uuepuuu ¢ momentom M3,
BE/HUYHHbl KOTOPBIX PABHHI:

P P
Fi=—ay; Fi=-"u;
g g
P
Mi=—"ple,. (2)

3. Coofmasi cHCTeMe BO3MOXKHOE NepeMelieHHe M COCTaB/fAs ypaBHe-
Hue (1), nmonayuum

(P38in60° — F3)8s3 — M58, — Fidss — M8¢, = 0. (3)
Buipasum Bee mepeMemeHust uepes Sgq:

853 = RoOgy; 854 = rbgs ;

5 2 4 ‘ (4
(Pl - Rl P2 . )
MNoncrasus penuuwnm (2) um (4) B ypasuenne (3), npHBefeM ero
K BHLY

Qs P P
[ P3(31n60°——g—-)Rz—--—;—*pEaz—--——é—mm— };2 ]6(])2 =0, (5)
I

BXO,ELHUJ.HE Cl0la BeNMHUYHHE €3 H Q4 BhIpa3nM yepes HCKOMYIO BEJHYH-
HY aj:

as ra
EQ == ——— 4 = 8oly = ——Q3
Ry’ R2

3artem, yurs, uto 8¢ 0, NIPHPaBHAEM HYJIO BHIpaXKeHHe, CToslee
B (5) B KBazpaTHHIX CKOOKaXx.

H3 nonyuensoro B pesyibrare ypaBHeRHs Haiifiem
_ P3Resin60° — M(ro/Ry) g
P3Ry+ Pap3/Ra2+ Py(r3/Rs)
Buiuncienust paor cregywiuii oTBeT: a3 = —0,9 m/c?, 3Hax yKa-

3bIBAET, YTO YCKOpeHHe rpy3a 3 M YCKOPEHHS IPYrHX Tel HanpasjeHH
MPOTHBOMNOJIOXKHO NMOKA3aHHEIM Ha DHC.
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TpeOoBaHMsl K BHIINOJHEHHUIO 32IaHUS 110 JAHHOH Teme:

Crnenarp 6ubmuorpaduaeckoe onucaHue TOKyMEHTA.

OCMBICTUTH OCHOBHOE COJIepKaHUE TEKCTa, IBaXIbl IPOUYUTAB €rO.

HOIIpEBI[GJ'ISITB MaTcepurajl Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIACIATDH I'JIaBHBIC MbBICJIU, BHIBO/IBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €ro MyHKTHI U ONPEAETUTE, YTO
CJICAYCT BKIIIOYUTH B KOHCIICKT IJIA UX PACKPBITHUA.

Ha ocHOBe u3y4eHHs COOTBETCTBYIOIIMX Pa3/esioB Y4eOHUKOB, Y4eOHbIX MOCOOUN M KOHCIIEKTa
JICKIUH CPOPMYITUPOBATH OTBETHI HA BOIIPOCHI.

ITopsinok BHINOJIHEHHS 3aJaHUSA:

CocTaBuTh MJIaH KOHCIIEKTA, pacipeieianTe coOpaHHbI MaTepuan B HEOOXOUMON JTOrHYeCKOi
[10CJIEI0BATEIbHOCTH.

Komno3zunmonno oopMute KOHCIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHaIN3, JaTh OTBETHI HA TOCTABJICHHBIC
BOITPOCHI.

®opmMa KOHTPOJIA: Y CTHBIN ONpocC.

KoHTposibHbIe BONPOCHI /IJIsl NPOBEEHHS OIPOCca 1Mo TeMe

1. CBs3u, HajaraeMble Ha MEXaHUYECKYIO CUCTEMY

2. Bo3MOXHBIE TIepEMEIICHUS MAaTEPHATTLHOW TOYKH U CUCTEMBI

3. Uncao crenener ¢cBoOOIBI CHCTEMBI

4. TTpuHIHIT BO3MOXHBIX ITEPEMEICHUH 1 00IIee ypaBHEHUE TUHAMUKH

TpedoBanus k opopMiIeHHIO 3aJaHNS:
KonTponbHble 3a1anus 10 TeMe MpUBEICHbI B paboyeil mporpaMme JUCIUILINHEI.
Pemenue 3anaun npeacraBuTh B padbodeil TeTpaau ¢ KOMMEHTAPUSIMHU U WJUTFOCTPALIUSMHU.
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