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MeTtoauueckre peKOMEHJAIMH M0 BHIMOJHEHHUIO MPAKTUYECKOW paboThl MO JUCIUILINHE
«Teopernyeckass MEXaHUKay MPEIHA3HAYCHBI JJIs1 O0yUYAIONIUXCS 110 HAIMIPABIICHUIO TTOTOTOBKU
23.03.03 Dxcrmyaranusi TPaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMILIEKCOB (TTpodwib moa-
TOTOBKH «ABTOMOOHIILHBII CEPBUCY).

[lenbp MeTOAMYECKUX YKa3aHUI: OKa3zaHUE MOMOIIM O0YUYaOIUMCS B BBHIIIOJIHEHUU TIPAKTH-
YeCKUX paboT Mo TUCHHIUIHHE «Teopemuieckas Mexanuxkay.

Hacrosmume MeTonyeckue ykazanus cojepkaT padboThl, KOTOpPbIE O3BOJIAT O0yUYarOIIUMCS
OBJIQJIETh TEOPETUUECKUMU 3HAHUSAMHU, TPAKTUYECKUMH YMEHUSIMU U HABBIKAMU JIESITEIIbHOCTH 110
npo(UII0 MOArOTOBKH, ONMBITOM TBOPYECKOW AESITENLHOCTU M HaIpaBlIeHbl HA (OpMHUpPOBaHUE
CIEAYIOIIMX KOMIIETECHIIUM:

- OIIK-1: CriocoGeH MpuMEeHATh €CTECTBEHHOHAYYHBIE U OOIIEHMH)KCHEPHBIC 3HAHMS, METOJIBI Ma-
TEMaTUYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS B IPOPECCHOHATBHON eI TSIbHOCTH.

B pesynbrare BbINOIHEHHS MPAaKTHUECKUX PaldOT mo aucuuiuiuHe «7eopemuueckas mexa-
Hukay oOy4Jaronecs: 10kHbI o komrerenuun OIIK-1:
3HaTh:

OCHOBHBIE MTOHSATHUS U 3aKOHBI MEXaHUKH U BBITEKAIOIINE U3 HUX METObl U3YyUEHUSI PABHOBECUS |
JIBIKEHUS TBEPIBIX TEJI U MEXaHUYECKUX CUCTEM: aKCHOMBI CTaTUKH; YCJIOBHUSI pABHOBECHS pa3
JIMYHBIX CUCTEM CHUJI; CIOCOOBI 3a/1aHUs IBUXKEHUS TOUKH; KHHEMATHYECKHE XapaKTEPUCTUKH JIBU
JKEHUS TBepAOTo Tela; nuddepeHmanbHble YpaBHCHHS IBUKCHIS TOUKH; O0IITHE TEOPEMBI JHHA
MUKH TOYKH U CUCTEMBI.

Ymers:

CBSI3bIBATh C 3aKOHAMH MEXaHUKH, TOBCEIHEBHO HA0II0Ja€MbIC B pEaIbHOM JKU3HU JIBH)KCHHS Ma
TepI/IaJIBHI)IX TCJI;, BBIACIIATD U3 O6HI€I71 KOHCTPYKIII/II/I CJIOKHOI'O M€XaHHn3Ma MOACIIN U CXEMBI, CO
CTaBJISITh U UCCIIEIOBAThH AJI1 HUX 3aMKHYTHIE CUCTEMbI YPAaBHEHHI; CTPOUTH MaTEMAaTHUECKHUE MO
pi(SA) 070 HpI/I HUCCIICAOBAaHUU NBHUXCHUA TCII, BBIACIIATH KOHerTHOG (1)H31/I‘-I€CKOG coz[epmaHHe B HpI/I
KJIQJHBIX 3a/1a4ax Oyayuieil 1esaTenbHOCTH.

Baangern:

METOJIJaMH HCIIOIb30BaHKSI OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX TUCIUIUIMH B Mpodeccro
HaJILHOM JIeATSIILHOCTH.

Onucanue MpakTUIECKONH pabOTHI COACPKUT TEMY, 3aJaHUsl, TPEOOBAHUS K BBINOJIHEHUIO
KOHKPETHOTO 3aJIaHUsI 110 TAaHHOU TeME, MOPS0K BRIMOTHEHUS 3a/1aHusl, HYOPMBI KOHTPOJIS, TPEOO-
BaHUs K 0OpMIICHHIO 3aaHui. [l momydeHus AOMOIHUTENBHOH, Oonee moapoOHo nH(popMa-
UM 10 U3y4a€MbIM BOIIPOCAM MPUBEAEHBI PEKOMEHIYEMbIE HCTOUHHUKH.

1. TlepeuyeHb BHI0OB NPAKTHYECKOH PadOTHI O JMCHMIJIMHE

TpeGoBaHuS K BbINOJHEHUIO 32/12-

BECHS CUCTEMBI CXOAAIITUXCS
CHII

dopma N
Bupa npakru- KOH- HUH
Tema 4eckoi pa- (3HaHue u/uan
00THI Tpot YMeHHe U/WIN BJIaJleHue
HaBBIKAMH)
Tema 1. Pewenne pasz- | YerHelld | 3HaTh: OCHOBHBIE ITOHATHS M 3a-
Hccnenoanue ycinoBui paBHO- | HOYPOBHEBBIX | ONPOC KOHBI MEXAHUKH U BBITEKAIOIIUE U3
3a7a4

HUX METOABbI I/I?)y’—IeHI/ISI paBHOBeCI/IH
W JIBWKEHHS TBEPHBIX T U MeXa-
HUYCCKHUX CHUCTEM:. aAKCHUOMBI CTa-
TUKH; YCIIOBUSI PABHOBECHUS Pa3IHy-
HBIX CHCTEM CHII

YMeThb: CBI3BIBAThL C 3aKOHAMHU Me-
XaHUKHM, ITOBCEIHEBHO HaOmII01ae-
MBbI€ B peaTbHON KU3HU JABUKCHUS
MaTePUAIBHBIX TEJ; BBIICIATH W3




00111e# KOHCTPYKIIMH CI0XKHOTO Me-
XaHW3Ma MOJEIH U CXEMBI, COCTaB-
JIATh W HCCIIEIOBAaTh JUISI HHUX 3a-
MKHYTBIC CHCTEMbI YPaBHECHUH; BbI-
JIENSATh KOHKPETHOE (PU3NIECKOE CO-
JIep)KaHUuEe B TPUKIAIHBIX 3a7adax
OyayIIeH NesTeIIbHOCTH.

Baaaerb: MeTomamMu HCIIOJIL30Ba-
HHSI OCHOBHBIX 3aKOHOB €CTCCTBEH-
HOHAYYHBIX JUCIMILIAH B Tpodec-
CHOHAJIBLHOU JESITEeIIbHOCTH.

Tema 2.

Onpenenenue peakuuil cBsizeit
B IOKOSIIEHCS CUCTEME COYJIe-
HEHHBIX Tell

Pemenue pas-
HOYPOBHEBBIX
3a1a4

YcTHbII
omnpoc

3HAaTBh: OCHOBHBIC TOHATUSA U 3a-
KOHBI MEXaHUKHU U BBITEKAIOIINE U3
HUX METOJIbl U3Y4YEeHHsI PAaBHOBECHS
W JIBIDKCHHS TBEPJBIX TEJl M MeXa-
HUYECKUX CHUCTEM: aKCHOMBI CTa-
TUKH; YCIIOBUS PAaBHOBECHUSI pa3iny-
HBIX CUCTEM CHJI

YMeTh: CBA3BIBaTH C 3aKOHAMH Me-
XaHWKHU, TOBCEIHEBHO HabIto/1ae-
MBbI€ B PEATbHOM >KM3HU JBUKEHUS
MaTepUaIbHBIX TEN; BBIICIATH U3
0011161 KOHCTPYKIIUHU CII0XKHOTO Me-
XaHU3Ma MOJENU U CXEMbl, COCTaB-
JATh U UCCIENOBaTh ISl HUX 3a-
MKHYTBI€ CUCTEMbI ypaBHEHUH; BbI-
JIESATh KOHKPETHOE (PU3UYECKOe CO-
JIep>)KaHUe B MPHUKIAJAHBIX 3a/Jadax
Oynyien nesTeTbHOCTH.

Baangerb: mMerogamMum UMCHOJIB30Ba-
HUS OCHOBHBIX 3aKOHOB €CTE€CTBEH-
HOHAYYHBIX IUCIMIUIUH B Tpodec-
CHOHAJIBHOM JI€SITETbHOCTH.

Tewma 3.
Ornpezenenne KOOpANHAT IIEH-
Tpa TSKECTH TeT

Pewenue pas-
HOYPOBHEBBIX
3a1a4

VceTHBIN
oTIpoC

3HaTBh: OCHOBHBIE TIOHATUS U 3a-
KOHBI MEXAaHUKH U BBITEKAIOIINE W3
HUX METOJIbI U3yYECHHsSI PAaBHOBECHSI
W JIBIKEHUS TBEPJBIX TN U MeXa-
HUYECKUX CHCTEM: aKCHOMBI CTa-
TUKH; YCIIOBUSI PABHOBECHS Pa3iIvd-
HBIX CUCTEM CHJI

YMeTh: CBS3BIBATh C 3aKOHAMU Me-
XaHWKHU, TOBCEIHEBHO HaOI0/1ae-
MBIC B peabHOW KU3HU JIBWKCHHUS
MaTepUaIbHBIX TEN; BBIICIITH U3
o01Ielt KOHCTPYKITUH CI0KHOTO Me-
XaHU3Ma MOJEIH M CXEMbI, COCTaB-
JATh M WCCIENO0BaTh IS HUX 3a-
MKHYTBIE CUCTEMbI yPaBHEHUH; BbI-
JIEeSTH KOHKPETHOE (PU3UYECKOe COo-
Jep>KaHuEe B TPUKIAIHBIX 3a7adax
Oynyiien nesTeaTbHOCTH.




Biaagerb: MeTomaMH HCHOJIB30Ba-
HHUS OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX IUCIHIUIUH B Tpodec-
CHOHAILHOM JIeITECIILHOCTH.

Tema 4.
OnpezencHre KUHEMaTHYE-
CKHX XapaKTEPUCTHK TOUKH

Pemienne pas-
HOYPOBHEBBIX
3ama4

YcTHBIN
ompoc

3HaTb: OCHOBHBIE IMOHATHS U 3a-
KOHBI MEXAHHMKH U BBITEKAIOIINE U3
HUX METOJbl M3YYCHHS BMIKCHUS
TBEPABIX TE1 U MEXaHUYCCKUX CH-
CTEM, CHOCOOBI 3aJaHUsl JIBUKECHUSA
TOYKH; KHHEMATHUYCCKHUE XapaKTe-
PHUCTUKHU JBMKEHHS TBEPIOTO Telia
YMeThb: CBA3LIBATH C 3aKOHAMU Me-
XaHUKHU, TOBCEIHEBHO HaOI0mac-
MbIC B peaJbHOW YKU3HU JBUKCHHUS
MaTepHAIbHBIX TEJ, BBIICIATH W3
o011ell KOHCTPYKIIUH CII0KHOTO Me-
XaHW3Ma MOJEIH U CXEMbI, COCTaB-
JATh W HCCIIEN0BATh Ui HHUX 3a-
MKHYTBIC CHCTEMBbI  YPaBHEHHH;
CTPOUTh MAaTEMATHYECCKHE MOJICIH
[PU KUCCIICJIOBAHUH JIBHXKCHHS TEIT,
BBIJICTISITh KOHKPETHOE (PU3MUYCCKOE
CoJiepXKaHWe B TPUKJIAIHBIX 3aj1a-
4ax Oymymiei IesTeIbHOCTH.
Baaaerb: MeTOomaMu HUCIIOJIL30Ba-
HHSI OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX JHMCIUIUIMH B mpodec-
CHOHAIBHOM JEATETLHOCTH.

Tewma 5.

OrnpeneneHne KHUHEMaTHYe-
CKHUX XapaKTepI/ICTI/IK TBep)IOFO
Tena.

Pemienue pas-
HOYPOBHEBBIX
3a1a4

VYcTHblIT
oTpoc

3HaTb: OCHOBHBIE MOHATHS U 3a-
KOHBI MEXAHUKH M BBITEKAIOIINE U3
HUX METOJBI M3YUCHUS IBWKCHHUS
TBEPABIX TET U MEXaHUYECKUX CH-
CTEM, CIIOCOOBI 3aJaHUS IBUKECHUS
TOYKH; KUHEMATHYECKHUE XapaKTe-
PUCTHKY JIBFOKEHUS TBEPJIOTO TeJia
YMeThb: CBI3BIBAThL C 3aKOHAMHU Me-
XaHUKU, ITOBCCAHEBHO HaOJIIOae-
MBbI€ B pealbHON KU3HU JABUKCHUS
MaTepUaTbHBIX TEJ; BBIICIATH W3
00111e#1 KOHCTPYKIIMH CI0XKHOTO Me-
XaHM3Ma MOJIEIN U CXEMBI, COCTaB-
JIATH W HCCIENOBaTh I HUX 3a-
MKHYTBIC CHCTEMBI  YpaBHCHHIA,
CTPOUTh MaTEeMaTHYECKHE MOJIEIH
IIPH UCCIICJIOBAHUN JIBHKEHUS TET,
BBIICTISITh KOHKPETHOE (PU3UUYECKOE
coJiepKaHWe B TIPHKJIAIHBIX 3aJia-
qax Oyayuiei 1esTenbHOCTH.

Baaaerb: MeTromamMu HCIOJIB30Ba-
HHSI OCHOBHBEIX 3aKOHOB €CTCCTBEH-
HOHAYYHBIX JIUCIUIUIHH B Tpodec-
CHUOHAJLHOU OESITEIILHOCTH.




Tema 6.
JlnHaMuKa TOYKH.

Pemienue pas-
HOYPOBHEBBIX
3aj1a4

VcTHBI
OTIpocC

3HaTh: OCHOBHBIE MOHATHUS U 3a-
KOHBI MEXaHUKU M BBITCKAIOIINEC W3
HUX METOJBI M3YyYCHUsS IBWKCHHUS
TBEPIBIX TET U MEXAaHHMYCCKHX CH-
CTEM, CIOCOOBI 3aJaHUs JIBUKCHUSA
TOYKH; nuddepeHraibHbIe ypaB-
HEHUSl JBWKCHHUS TOYKH, OOIIHe
TEOPEMBI TMHAMHUKH TOYKHU

YMeTh: CBS3BIBATH C 3aKOHAMU Me-
XaHUKH, TOBCEIHEBHO HaOJro0/1ae-
MBbI€ B pEaTbHOW KU3HU JABUKCHHUS
MaTepUAIBHBIX TEN;, BBIICIATh W3
0011e# KOHCTPYKIIMH CI0XKHOTO Me-
XaHU3Ma MOJICTIH U CXEMBI, COCTaB-
JSATh M WCCIENOBaTh I HUX 3a-
MKHYTbIC CHUCTEMbI  YpaBHCHWUIi,
CTPOUTh MAaTEMaTHUYECCKHE MOJICIH
IIPH UCCIICIOBAHUN JIBHKEHUS TET,
BBIJICJIATh KOHKPETHOE (U3NYECKOE
COJIep’)KaHUEe B TIPHUKJIAIHBIX 3aJia-
4ax Oymymiei IesTeIbHOCTH.
Baagers: MeromaMu WCHOJIB30Ba-
HUSI OCHOBHBIX 3aKOHOB €CTECTBCH-
HOHAYYHBIX IUCIHIUIAH B Tpodec-
CHOHAJIBHOM JICSITEJIbHOCTH.

Tema 7.
Teopema 06 U3MEHEHHH KHUHE-
TUYECKOM SHEPTUU CHCTEMBI.

Pewienue pas-
HOYPOBHEBBIX
3a1a4

YcTHBII
ompoc

3HaThb: OCHOBHBIE IOHSATUSA U 3a-
KOHBI MEXaHUKH M BBITEKAIOIINE W3
HUX METOJAbl M3Y4YEHUs IBMXKEHUS
TBEPIBIX TET U MEXaHHYECKHX CH-
CTEeM, CIOCOOBI 3a/1aHUs JIBMXKEHUS
TOUYKH; AudPepeHuanbHble ypas-
HEHMs JIBWKEHMsS TOYKM; oOO0IIue
TEOpPEeMBbl JIMHAMUKHA TOYKH W CH-
CTEMBI.

YMeTh: CBSI3bIBAaTh C 3aKOHAMH Me-
XaHUKYU, ITIOBCCAHEBHO HaOJIIOIae-
MbI€ B PeaJbHOM >KU3HU JBMXKEHUS
MaTepUAIBHBIX TEJ; BBHIICIATH W3
o011el KOHCTPYKIIUH CI0KHOTO Me-
XaHU3Ma MOJIENIU U CXEMBbl, COCTaB-
JATh W UCCIENOBaTh Uil HUX 3a-
MKHYTBIE CHUCTEMBI  YpaBHEHHUII,
CTPOUTh MaTEeMaTU4YEeCKHE MOIEITH
IIPU UCCIIEOBAHUN JIBUYKEHUS TeI,
BBIJICNIATh KOHKPETHOE (hU3NYEeCcKOe
coJlep’kaHre B MPHUKIAIHBIX 3aja-
yax Oyaymieit 1esTeabHOCTH.
Baapers: meromaMu HMCHOJIb30Ba-
HUSI OCHOBHBIX 3aKOHOB €CTE€CTBEH-
HOHAyYHBIX JMCIUIUIMH B mpodec-
CHOHAJIBHOM JIeSITeIbHOCTH.




Tema 8.
[Tpunnun 1’ AnmamoGepa.

Pemienue pas-
HOYPOBHEBBIX
3aj1a4

VcTHBI
OTIpocC

3HaTh: OCHOBHBLIC MOHSATHS M 3a-
KOHBI MEXaHHMKH U BBITCKAIOIINEC U3
HUX METOJBI M3YyYCHUsS IBWKCHHUS
TBEPIBIX TEI U MEXaHUYECKUX CH-
CTEM, CIOCOOBI 3aJaHUs JIBUKCHUSA
TOYKH; nuddepeHraibHbIe ypaB-
HEHMUS JBIDKCHHMS TOYKH; OOIIHE
TEOpEeMbl JWHAMUKH TOYKH WU CH-
CTEMBI.

YMeThb: CBSA3BIBATH C 3aKOHAMU ME-
XaHUKHU, TOBCEIHEBHO HaOI0mac-
MBbIE B PEAbHOM JKM3HU JBHIKCHUS
MaTepUaIbHBIX TEJ; BBIICIITH W3
00111el KOHCTPYKITUU CIIOKHOTO Me-
XaHU3Ma MOJEIH U CXEMbI, COCTaB-
JIATh W HCCIIEIOBAaTh JUI HHUX 3a-
MKHYTBIC CHUCTEMBI  YPaBHCHHIA,
CTPOUTh MAaTEMaTHYCCKHE MOJICITH
MIPU UCCIICAOBAHUU JIBWKCHUS TEIT,
BBIJICTISITh KOHKPETHOE (PU3UUYECKOE
coJiep)KaHue B TPUKIAIHBIX 3aja-
yax Oyayuiei 1esTenbHOCTH.
Baagerb: MeTOmaMU HCIIOJIb30Ba-
HHSI OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX IUCLUMILIUH B Tpodec-
CHOHAIBLHOM JESITECIILHOCTH.

Tema 9.

O01ee ypaBHEHHE JUHAMUKA
(mpuniun /I’ Anam6epa-Jla-
IpaHxa).

Pemienue pas-
HOYPOBHEBBIX
3a1a4

VYcTHbIIT
oTpoc

3HaTh: OCHOBHBLIC MOHSATHS M 3a-
KOHBI MEXaHHMKH U BBITEKAIOIINE U3
HUX METOJBI M3YyUCHUS IBWKCHHUS
TBEPABIX TET U MEXaHUYECKUX CH-
CcTEM, CIIOCOOBI 3aJaHUs IBUKECHUS
TOUKH; JudQepeHnraIbHble ypaB-
HEHHUS JIBIDKEHHMS TOYKHU; OOIIHe
TEOpEeMbl AMHAMHUKU TOYKH U CH-
CTEMBI.

YMeThb: CBA3LIBATH C 3aKOHAMH Me-
XaHWKHW, TOBCEIHEBHO HaOIomac-
MBIC B peabHOW KXU3HU JIBWKCHHUS
MaTepUaIbHBIX TEN; BBIICIITH U3
00m1ei KOHCTPYKIIMH CIIOKHOTO Me-
XaHHW3Ma MOJCIN U CXEMbI, COCTaB-
JATh W HKCCIIEI0BATh IS HHUX 3a-
MKHYTBIE CHUCTEMBI YpaBHECHHIA,
CTPOUTh MaTEeMaTHYCCKHE MOJICITH
MIPH UCCIIEIOBAHUU JIBIXKEHUS T,
BBIJICTISITE KOHKPETHOE (PU3HUYECKOE
coJlepKaHHEe B TPHUKIAIHBIX 3a]a-
yax Oyayuiei 1esaTeabHOCTH.
Baaaers: MeTOIaMU HCIIOIB30BA-
HHSI OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX TUCIUIUIMH B TIpodec-
CHUOHAJIBHON NESITEIILHOCTH.




2. TemaTuka v 3aJaHUsl NPAKTHYECKOH PadoThI

Tema 1.
Hccneoosanue ycnoeuii pagnogecuss CUCIEMbl CXOOAUUXCA CUTL

3amayn JaHHOTO TUIIA MOTYT PEUIaThes TMO0 reoMeTpudeckuM (rpaduyeckum)
criocobom, 6o aHanmuTrdeckuM. [Ipu pemennn 3aaa4 reoMeTpudeckuM (rpaduaeckum)
croco00oM HEOOXOIMMO PUICPKHUBATHCS CIACTYIOIIETO MOPSAKA:

1. Brigenute Teno (wim TOYKy), paBHOBECHE KOTOPOTO CIEIyeT PAaCCMOTPETb.

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

3. OcBoOouTE 3TO TEJIO OT HAJOKEHHBIX HA HETO CBA3EH, 3aMEHUB UX JCUCTBUE PEAKIUIMU
CBA3EH.

4, [TocTpoiiTe 3aMKHYTBIN CUJIOBOM MHOTOYTOJIbHHMK (MJIM TPEYTOJIBHHK — €CIIA JIEHCTBYIOT
TPH CHUJIBI), CIIOXKHB CHauyaja BCE 3aJJaHHbIC CHJIbI, a 3aT€M JI0OCTPOUB HEU3BECTHBIE CHIIBI.

5. Pemnte cunoBoii MHOTOYTOJIBHUK (110 U3BECTHBIM 3JIEMEHTaM OIpEAeTUTe HEM3BECTHHIC)

WIN, €CJIM CHJIOBOM MHOTOYTOJIBHUK IIOCTPOEH B MaclITade, ONMpPEAeIUTe HCKOMBIC CHIIBI I10 Mac-
mrady.

[Tpu pemiennu 3a1a4 aHATUTUYECKUM CIIOCOOOM PEKOMEHTyeTCsl TPHUIEPKUBATHCS CIETYIOIIEro
nopsijiKa:

1. Brigenute Touky, paBHOBECUE KOTOPOU HAZ0 PACCMOTPETh.
2. N3o0pa3ute akTHBHBIC (3a1aHHBIC) CUITBI.
3. OcBoOouTE TOUKY OT CBsI3€H, MPUIIOKHUB COOTBETCTBYIOMINE peakiuu. [Ipu sToM HEoOXo-

JAUMO Y66ILI/ITI)C$I, YTO JaHHAad 3a7a4a ABJISICTCA CTATUYCCKU OHpGIIGJH/IMOfI — YHUCJIO HCU3BCCTHBIX
BEJIMYMH JIOJDKHO OBITh HE OoJiee ABYX Wi TPEX (B CITydasx MIIOCKOH M IPOCTPAHCTBEHHOMN CHCTEM
CXOISIIUXCS CHUJI COOTBETCTBEHHO).

4, Hanpassre ocu koopauHAT.

5. COCTaBI/ITI) YpPaBHCHHA PAaBHOBECUA CUCTEMbI CXOOAIUXCA CHUJI, U3 KOTOPBIX OMNPEACIUTC
HEW3BECTHBIC BETMYHHBI.

Tunoeoe 3a0anue 1

Crepxxau AC n BC coelvHEHbI MEXIy COOON M C BEPTUKAJIbHOW CTEHOM MOCPENCTBOM
mapHupoB. Ha mapuupuslii 60at C neiictByer Beptuxansaas cuna P = 1000 H.

Onpeodenume peakuy 3TUX CTEpKHEN Ha IApHUPHBIN 00T C, €ClU yIJIbl, COCTABIIIEMbIE
cTepxHsaMu co crenoit, papus: o0 = 30°u B = 60°.
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Hcxoanas cxema 3aMKHYTBIN TPEYroJib- Pacyérnas cxema
HHUK CHJI
Pewenue.
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PaccmoTrpum aBa cioco0a penieHus 3a1a4i — TeOMETPUUSCKUN U aHATTMTHICCKUMN.
L. I'eomempuueckuii cnoco6. OOBEKTOM HUCCIEIOBAHMS B TaHHOW 3a/1ade siBusieTcst 6ont C,

HarpyXeHHbIN 3a1aHHOM cuioi P u coenuHsAOmMUN Mexay coboii crepxkuu AC u BC, peakuuu
KOTOPBIX HYXHO omnpeaenutb. Otopocum cBszu (ctepxuu AC u CB), 3aMEHUB WX JIEHCTBHE

peakuusmMu Sa u Sg.

[TocTpouM 3aMKHYTBII TPEYTOIBHUK abc IS CUIT 7) §A u §B (Tak xak 601T C HAXOAUTCS
B PaBHOBECHH), Ha4aB MOCTPOCHUE C U3BECTHOM CHIIBI P KOTOPYIO M300pa3uM BEKTOPOM ab
TOTIa BEKTOP bc OTIPECTUT CHITY S B, & BEKTOD ca — CUITY S A. [Ipu sTOM M CIIEAIYET yUeCT, UTO

W3BECTHBI TOJBKO HAIPaBJICHHs PEaKinii cBs3eit. Mi3aMepuB oTpe3ku bc u ca , Hal{IEM BEJTHIHHBI
HeM3BECTHBIX CHUI Sg M S A, 1 3aja4a Oyzet rpaduuecKu perieHa.

BeIMUMHBl HEM3BECTHBIX CHI SA M Sp MOXKHO HAiiTH TPHUIOHOMETPUYCCKH, PCLIUB
cuy0Boii TpeyronsHEK ADC, TOCKOIBKY B 3TOM TPEYToIbHHKE H3BECTHBI cTopoHa ab u aBa yrma
o u [3. Urak, noctpoum B Macutabe BEKTOp ab (koTopslif, Kak u P, HaIpaB/eH BEPTHKAIBHO
BHH3), U3 TOYKH & TOJ yIJIOM O TIPOBEAEM OJHY JIMHUIO, U3 Touku D mox yrom B mposeném
BTOPYIO JIMHHIO JI0 NIEPECEUEHUS UX B TOUKe C , TpeyronbHuku AABC u AabC nomoGHsI.

ITo ycmoButo 3amaun o+ 3 =90°, cnenoBarensHo, AabC — mpsiMoyronbHbIA. M3 3100
TPEYrOJbHUKA HAXOIIM:

Sg =P sina=P sin30" =1000-0,5=500 H,

Sp=P cosa=P cos30”=1000-0,866 =866 H.

Il. Ananumuuecxuii cnoco6. BeImomHUM MYHKTHI 1-3 aHAJIOTMYHO, KaK U MPU PELICHUH
3a/1a4M reoMeTpudeckuM (rpaduyeckum) crocobom. IIpogomxkum perieHrue AaHHOW 3ajadu ¢

IyHKTa 4 — BEIOEPEM CHCTEMY KOOPAMHAT. Tak KaK yroj Mex 1y HEU3BECTHBIMH CHJIAMH S A H SB
paBen 90°, To ymoOHee BCEro HampaBUTh OCH KOOPJWHAT IO JUHUAM JCHCTBUS ITHX CHJI —

HanpasuM Ox 10 JIMHUM JeiicTBus SB, a ock Oy — 10 JTUHUY AeicTBHS S A.
JI71st MaHHOM TIJIOCKOW CHCTEMBI CXOJISIITUXCSI CHJI COCTAaBUM 2 YPaBHEHUS PAaBHOBECHS:
2F,=0: P cosp+Sg =0,
orkyaa Sg =—P cosp=-1000-0,5=-500 H.
Ry =0:S,—P cosa=0;
otkyna S, =P cosa=1000-0,866 =866 H.

ITpu aHanuTHYECKOM crioco0e 3apaHee HEM3BECTHO, B KaKyt0 CTOPOHY HalpaBUTh PEaKLIUU
crpexkHell Baonb npsaMeix AC u BC. Ecnu B pesynbrare peuieHusl MOJIyYUM IOJI0KHUTEIbHbIE
3HA4YEHUs, TO peaKkMK ObIJIM HAIlPaBJIEHbI BEPHO, €CIIU MOIY4YUM OTpHIIATEeNbHbIE, TO BBIOpaHHOE
HaIlpaBJICHUE PEaKIMU U3MEHHUM Ha IIPOTUBOIIOJIOXKHOE.

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

TpeOoBaHusl K BBINOJHEHUIO 321aHUA 1 110 JaHHOH TeMe:

Crnenatp 6ubnuorpaduyueckoe onucaHue TOKyMEHTA.

OCMBICTUTH OCHOBHOE COJIep)KaHNEe TEKCTa, IBaX/Ibl IPOUYUTAB €TO.

[loapa3znenars Matepran Ha OCHOBHBIE CMBICIIOBBIE YACTH, BBIJEISTh TJIABHBIE MBICIIH, BHIBOJIBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €0 MYyHKTHI U ONPEAETUTE, YTO
cienyeT BKIIOYUTh B KOHCIIEKT JIJISl UX PACKPBITHSL.

Ha ocHOBe m3y4eHus COOTBETCTBYIOIIMX PA3/eIOB yUeOHUKOB, YI€OHBIX MOCOOMI W KOHCIIEKTA
JIEKIUH cPOPMYITUPOBATH OTBETHI HA BOMIPOCHI.



ITopsinok BbINOJIHEeHHs 3agaHus 1:

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

Komno3unmonno oopMute KOHCIEKT.

N3yunts yueOHyI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHaIN3, AaTh OTBETHI HA IOCTaBICHHBIC
BOITPOCHI.

TpeooBanmusi kK opopmirennto 3axanus 1: OTBETHI Ha BOPOCHI IPEICTaBUThL B pab0YeH TeTpaau.
KoHcnekTupys, oCTaBiIsITh MECTO JIJIsl AOTIOJTHEHUH, 3aMETOK, 3alHCel HE3HAKOMBIX TEPMHUHOB.

Tunosoe 3a1anue 2:
CaMocTosATeIbHOE PEIICHUE CUTYAIMOHHBIX 33124 (TPEHUHT).

K BepeBke AB, o1MH KOHel KOTOPOH 3aKpeIuieH B Touke A, ipuBsi3aHbl B Touke B rpy3 P u Be-
peBka BCD, nepekunytas uepe3 610k; k ee KoHIy D npussizana rups Q secom 100 H. Onpene-
JUTh, IpeHeOperas TpeHneM Ha OJ10Kke, HaTshkeHue T BepeBku AB u BenmuuHy rpy3a P, ecm B

MOJIO’KEHUHU PaBHOBECHS YIJIbl, 00pa3yeMble BepeBKaMu ¢ BepTukanbio BE, paBubl aa =45 u =
60",

TpeOoBaHusi K BLINOJHEHUIO 3aaHus 2 o Teme: [Ipu moAroTOBKE K PEMICHUIO 3a7a4 OBTO-
PUTH COOTBETCTBYIOIIME Pa3/ienbl yueOHUKA U y4eOHBIX TOCOOMIA IO JaHHOU TeMe, KOHCIIEKTOB
JIEKIIUH

ITopsinok BbInoJHeHus1 3aaaums 2: V3yunts yueOHYI0 HHPOPMAIUIO 110 TEME, IPOU3BECTH €€
aHaJu3, MPEeAJI0KUTh BapuaHT(bl) PELICHUs 3a1ay.

TpeboBanus k opopmiiennIo 3aganus 2: Pemenne 3a1ay npeicTaBuTh B MMCbMEHHON (opme B
paboueii TeTpaau.

®opma koHTpOJs: OTUET 10 NPaKTUYECKOH paboTe.

KoHTpoJibHbIe BONPOCHI 151 POBe/IeHUs] 0IIpoca 1o TeMe:

1. Tlpeamer TeopeTHUECKOW MEXaHUKH U €€ CBA3b C IPYTHMU JUCHUILTHHAMU.

2. OrmpeneneHue CTaTUKA

3. TlonsTusa «paBHOBECUS» U «TBEPJOTO TEJIa» B CTaTHKE

4. OmnpeneneHue CUIbI U €€ OCHOBHBIE XapaKTEPUCTUKHI

5. OCHOBHBIE OTIpEJIEIEHUS CUJI U UX CUCTEM: «CHUCTEMa CHII», «yPaBHOBELICHHAs CCTEMa
CUI», (IPUBECTH MPUMEDPBI).

6. OCHOBHBIE ONpENIEIEHUS CUJI U UX CUCTEM: «PaBHOACUCTBYIOIIAsl CUCTEMBI CHID»,
«OKBUBAJICHTHAs CUCTeMa CUJI» (IPUBECTU MTPUMEPHI).

7. TlonpasneneHue cuil Ha BHEIIHKWE M BHYTPEHHHE (TIPUBECTU IPUMEDHI).

8. TlonpasneneHwe cuIl Ha BHEIIHWE M BHYTPEHHHE, COCPEIOTOUYCHHBIE M pacipeeieHHbIE
CHJIBI (IIPUBECTH MTPUMEPHI)

9. PaBHoOjeHCTBYIONIAs pactpeelIeHHON cribl. [IoHATHE 0 paBHOJCHCTBYIONICH paBHOMEPHO
pacripeqieieHHON Harpy3Ku, MHTEHCUBHOCTD pacIipeIeIeHHON Harpy3Ky B YaCTHOM U 00IeM
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CIIy4asiX, UX BBIYHUCIICHHUE, TPUMEPHI

10. ITpoekiuu cuiIbl HA OCH KOOPAMHAT, BEIYUCIICHIE, OCHOBHBIC TPUTOHOMETPHUECKUE
TOXEeCTBa

11. AKCHOMBI CTAaTUKH: aKCHOMa PaBHOBECHS JIBYX CHJI (ITOHITHE CBOOOIHOTO Tefa)

12. AKCHOMBI CTaTUKH: aKCHOMA MPUCOCTUHEHHS U UCKIIIOUEHUS YPaBHOBEIICHHON CHCTEMBbI
CUJI, €€ CIIE/ICTBHE.

13. AKCHOMBI CTaTUKH: aKCHOMa Mapaiiiesnorpamma cuil. CioxkeHue AByX CUJl, IPUIOKEHHBIX B
OIIHOHM TOYKE, BEKTOPHBIM U aHAIMTHYECKUM CrIoco0amu (IPUBECTH MPUMEPHI)

14. AKCHOMBI CTaTUKH: aKCHOMa PaBEHCTBA JIEHCTBUS U MPOTUBOAEHCTBUA. OOpa3yIOT JIU CHUIIBI
B paccMaTpUBaEMOll aKCOME YPaBHOBELLIEHHYIO CUCTEMY CUII?

15. AKCHOMBI CTaTUKH: aKCHOMa OTBepAeBaHUs (IPUBECTH MIPUMEDP €€ MPUMEHEHUS B
CTaTUYECKUX PACUETaX)

16. Cps3u u ux peakiuu (mpuecTd npumepsbl). Kimaccudukamus oCHOBHBIX BUJIOB CBS3CH Tell,
JeKaLUX B IJIOCKOCTH

17. TlonsiTue «cucTeMa CXOASIIUXCS CUi». [ TaBHBIN BEKTOP CUCTEMBbI CXOSIIMXCS CHUJI, €T0 Tpa-
¢uyeckoe U aHaTUTHYECKOE BhluKciieHne. Koraa paBHOIEHCTBYIOIIAs CUCTEMBI CXOASIILIUXCS CUIT
paBHa IJIaBHOMY BEKTOPY (MPUBECTH mpumep)?

18. Teopema o0 Tpex HemapaJIETbHBIX CHUIIaX (IPUBECTH MPHUMEPHI)

19. OmpeneneHue riI1aBHOTO BEKTOPA CUCTEMBI CXOSIIUXCS CHIT

20. OmpeneneHre peakuii CBsI3€i CUCTEMBI CXOIIINXCS BEKTOPHBIM CIIOCOOOM

21. OmpepneneHue peakinii CBA3EH CUCTEMBI CXOIAUINXCSA aHATUTUYECKUM CIIOCOO0M

22. YT0 Ha3BIBAIOT MACIITA0OHBIM KOA(P(GUIIMEHTOM TPU PEIICHUH 33]a4 Ha OTpEJIeIICHHE YCIIO-
BUI PAaBHOBECHUS CUCTEMbI CXOSIIMXCS CHII?

23. OO0mas MeToIMKa PeHIeHUs 3a1a4 CTATHKH (CUCTEMa CXOSAIINXCS CHIT)

Pexomenayemble HCTOYHUKH:
1. lnesckuii, B. A. Teopernueckas mexanuka / B. A. JlueBckuil. — 6-e usna., crep. — Cankr-IlerepOypr

: Jlanw, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : 37eKTpoHHbIH // JlaHb : SIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotnukos, B. f. Texandyeckas mexanuka / B. 5. Monotaukos. — 3-e u3a., crep. — Cankr-Iletep-
Oypr : Jlanp, 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. Teopernueckasi MexaHuKa B mpuMmepax u 3agadax. Tom 1. Craruka u kunemaruka / M. W.
Barts, I'. 0. [Ixxanenunze, A. C. Keas3on. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : anexkTpoHHBIH // JIaHb : 3NeKTPOHHO-OMOIHOTeUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. 1. Teopernueckas MexaHuka B mpumepax u 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. — Tekct : anekTpoHHbIN // JlaHb : 31ekTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetndeckast MexaHuKka. Perenne 3a1ad CTaTUKKA U KHHEMATHKH : yieOHOE TI0Co-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texcrt : anekTpoHHbIH // JlaHb : 3neKTpoHHO-0nbOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/212300

6. Joponun, @. A. Teopetnueckast 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 MEXaHUKHU.
Craruka: yue0. mocodue/ Mock. roc. yH-T nieuatu uM. Meana ®@exoposa — M.: MI'YII umenu MBana de-
noposa, 2013. — 188 c.
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Tema 2:
Onpeodenenue peakyuii céazeil 8 NOKOAWLENCA cucmeme COYIeHEHHbIX mell

[Tpy mpakTHYeCcKOM pelIeHUH 33124 MOXKHO T10JIb30BaThCs JII000H 13 TpEX (hopM ypaBHE-
HUI paBHOBECHS, OJHAKO, IPEANOYTUTENIbHEE BBIOPATh NMEPBYIO (WK OCHOBHYIO) (hopmy ypaBHe-
HUM paBHOBECHS.

Ocu KOOpIMHAT U MOMEHTHBIC TOYKH MOXKHO BBIOMPATH MPOU3BOJIBHO. [1Jis1 TOTO, 4TOOBI
MOJIy4YECHHBIE YPABHEHUS PAaBHOBECHSI COJIEPKAIIU B CBOEM COCTABE TOJIBKO OJHY HEM3BECTHYIO BE-
JUYMHY, 11e7IecCO00pa3HO BHIOMpATh HANPABICHUS KOOPAUHATHBIX OCEH MEPIEeHIUKYIAPHO K
HAIPAaBJICHUIO HCKOMBIX HEU3BECTHBIX peakiuii (cui). 3a c4€T TOro, 4YTO UCKOMBbIE HEU3BECTHbBIE
peakiuu (CUjbl) MPU MOJOOHOM BBEIOOPE OKaXYTCS MO HANPABICHUIO MEPIECHINKYISIPHBIMU K
OCSIM KOOPJIMHAT, TIPH COCTABIICHUU YPABHEHHI MTPOSKIINIA STH HEU3BECTHBIC B YPABHEHUS TIPOCK-
Ui He BOMAYT. B KauecTBe MOMEHTHBIX TOYEK CJeyeT BRIOMPATh TAKUE TOUYKH, B KOTOPBIX IIe-
peceKaroTCs IMHUU IeHCTBUS HauOOMbILIEro Yrcia HEeM3BECTHBIX PEeaKIIHii (CHIl), TOTja B ypaBHe-
HUU MOMEHTOB OYyJIET CO/IepP KaThCs TOJIBKO OJJHA HEU3BECTHASI UCKOMAsl peakius (Crujia, MOMEHT).
IHopsinok pemeHus 3aaay:

1. Beinenure 00bEKT UCCIIEIOBAaHUS — TBEPIOE TEIO, PABHOBECHE KOTOPOTO HAZI0 PACCMOTPETb.
2. N3o0pasurte Ha pacu€THON CXeMe BCe aKTUBHBIC (3a/IaHHBIC) CHIIBI.

3. Ilpoananm3upyiiTe HAJIO)KEHHBIE CBsI3H. [I[pUMEHUTE aKCMOMY OCOBOOYKIAEMOCTH OT CBSI3EH,
NPUJIOKHUTE COOTBETCTBYIOIIME peakiuu. [IpoBeppTe ycaoBrUE CTATHUECKOW OINPENSIMMOCTH 3a-
JTa4d: YUCIIO HEU3BECTHBIX BEIMYHMH JOJIKHO OBITH HE Ooliee TPEX.

4. HampaBbTe OCH KOOPJAUHAT, BBIOEPUTE MOMEHTHBIE TOUKH.

5. CocTaBUTh YpaBHCHHS PAaBHOBECHSI POU3BOJILHOM IIOCKOW CUCTEMBI CHIL.

6. Pemmre cucremy moaydeHHBIX YPaBHEHUN PaBHOBECHS OTHOCUTEIILHO HEU3BECTHBIX BEIMYMH.
Ecnu B pe3ynbpTare penieHus: HCKoMasi peaKifysl MojydaeTcst OJI0KHUTEIbHOM, TO 3TO 3HAYUT, YTO
HampaBlieHue e€ BBIOpPaHO BEPHO, €CIIM OTPUIATENILHOM, TO HampaBlIeHHE PeaKluu MPOTUBOMO-
JI0’)KHO BBIOpaHHOMY (MOJYJb €€ MPU 3TOM OCTAETCS MPEKHUM).

7. BBITIOTHUTE MPOBEPKY MPABWILHOCTH PEIICHUS, COCTABUB HE MIPUMECHSIBIIYIOCS TIPH PEIICHUH
CyMMY MOMEHTOB WJIM MPOEKIuii. [Ipu cocTaBieHNN ypaBHEHHSI TIPOBEPKH MPABHILHOCTH pellie-
HUS YUUTHIBaiiTe UCTIpaBlieHHbIC HAMIPABJICHUs peakiuii. B ciyyae paBeHcTa Hy/IO anredpanye-
CKOM CyMMBI MPOEKITUI UM MOMEHTOB CUMTAETCS, UTO IIPOBEPKA COIILIACK, U 3a]ja4a pelieHa mpa-
BUJIBHO.

Tunoeas 3a0aua no meme.

XKécrkas pama AB, pazmepbl KOTOPO#i yka3aHbl Ha puc. 1 (a=1m), 3aKkperieHa mapHUPHO
B HETOJBWXHON TOuke A, a MpaBbIM KOHILIOM ONMPAETCS C MOMOIIBIO IAPHUPHO-TIOJBMXKHON
OTIOPHI Ha TJIaJIKYI0 BEPTUKAIBbHYIO MJIOCKOCTh. JleBas yacTh paMbl Harpy»keHa pacnpenerEHHON
10 JTMHEHHOMY 3aKOHY Harpy3koi uHTeHcuBHOCTBIO =2KH/M. K pame npunosxxens! cunsl F1 =20
kH u Fo=10xH, pacrionoxenusie o yriom o = 30° K TOPH30HTY, a TAKXKe Mapa CHJI C MOMEHTOM
M=4xH-M. Onpeodenume peakuuu onop 3aaHHON KOHCTPYKIUH.
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Puc. 1. Ucxonnas cxema
Pewenue.
1. O0BeKTOM HCCTeI0BaHus ABIsIETCS KECTKas pama AB. PaccMoTpuM paBHOBECHE TLIOC-
KO CHCTEMBI CHJI, IEHCTBYIOLIEH Ha )KECTKYIO pamy AB.
2. Tlokaxxem Ha pacy€THOM cxeme (pHcC. 2) paMbl ICUCTBYIOIINE CUIIBI Fl u F2 , Iapy cui
¢ MoMeHTOM M, pacripeIeNI€HHYIO 110 JIMHEHHOMY 3aKOHY Harpy3Ky 3aMeHHM PaBHOCHCTBYIOIIEH

Q. no MomynIO paBHOI:

Q:%q-6a=3-2-1=6 (KH)

¥ IpUKIaabIBaeMoii Ha pacctosuuu 6a /3 ot Touxu A.
3. MeicnenHo oTOpachiBaeM cBs3M B Toukax A u B u 3amensam ux peakuusamu Rg; X 4;Y,

4. TIpoBogum uepe3 Touky A ocu koopauHaT AXY 1 BbIOUpaeM e€ B KaueCTBE MOMEHTHOM TOUKH.

5. CocraBisieM TpH ypaBHEHHUsSI paBHOBECHS JUISI JAHHOM MPOU3BOJIBHON IJIOCKOW CHUCTEMBI
CHUIL:

2R, =0; - X,—-Q+F-cosa+F,-sina—Rg =0;
IRy =0; -Ypo—Fsina—F,-cosa=0;
ZmA(Ek)zo; Q-2a—M —-F -6a-cosa—F -4a-sina—F,-6a-sino —

—F,-9a-cosa+Rg-2a=0.

VA F
: i/_‘ - ] 'y
\.—-— o F}
| o
s O Rz
4—‘;‘8\)
& .
< > >
X, 4
4 . [ At p Sa -
K{ L e | -

Puc. 2. PacuerHas cxema

6. PerraeM nosmy4eHHYIO CUCTEMY YPABHEHHMM PaBHOBECHSI.
U3 nocreanero ypasaenus HaxomnuM Rp :

Rg =M/2+ Fy+(3c0s30° —2sin30° )+ F, - (3sin30° —4,5¢0s30° ) -Q =
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=4/2+20-(3c0s30" - 25in30° ) +10-(3sin30" — 4,5c0530" ) ~ 6 ~122 (xcH).
U3 niepBoro ypaBHeHust onpezeisieM X a':
X =F-c0s30° +F,-c0s30° -Q - Rg =20-c0s30° +10-cos30" -6 -122 =
= 105,68 (xH).
U3 Broporo ypasHeHust onpezensieM Y :
Y, =—F -sin30° - F, -sin30° =—20-sin30° —10-sin30° =-18,66 (xH).

7. BbIIoIHUM NPOBEPKY MPABUWIILHOCTH penieHns. COCTaBUM CyMMY MOMEHTOB OTHOCHUTEILHO
TOYKHU 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+
+(—l8,66)-9-1=0 ;
0=0.
Omeem: X , =-105,68 (kH); Y, =-18,66 (kH); Rg =122 (xH).
3HaK «MHHYC)» CBUCTEIBCTBYET O TOM, YTO COCTABIISIONIAS PEAKIIMH CBSI3H JIOJDKHA OBITh
HAIIpaBJICHA B APYT'YIO CTOPOHY.
TpeOoBaHMsI K BHINIOJTHEHHUIO 32/IaHUS 110 JAHHOM TeMe:
Cnenarp 6ubmmorpaduaeckoe onucaHue TOKyMEHTA.
OCMBICITUTh OCHOBHOE COJICPYKAHHUE TEKCTa, JIBAX bl IPOYHUTAB €TO.
[Toapasmensars MaTepraa Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIICISTH INIABHBIC MBICIIH, BBIBOJIBI.
CocTaBUTh IJIaH TEKCTa — OCHOBY KOHCIIEKTA, CHOPMYITUPYHUTE €ro IMMyHKTHI M ONPEACIUTE, YTO
CJICAyeT BKJIIOUUTH B KOHCIICKT TSI UX PACKPBITHSL.
Ha ocHOBe m3yueHHsI COOTBETCTBYIOIIUX PA3JICIOB YUCOHHKOB, YI€OHBIX TTOCOOUI U KOHCIIEKTa
JIEKIHH c(OPMYITMPOBATH OTBETHI HA BOIIPOCHI.

IHopsiioK BHINOJTHEHHS 32IaHUA

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

Komno3uimonHo opopMUTE KOHCHEKT.

N3yunth yueOHyI0 HHPOPMALIHIO 10 TEME, IPOU3BECTHU €€ aHATN3, 1aTh OTBETHI HAa [IOCTaBJICHHbIE
BOIIPOCHI.

TpeboBanus k opopmiieHuo 3a1anusi: OTBETHI Ha BOIIPOCHI IPEJCTaBUTh B paboueil TeTpau.
KoHncnektupys, ocTaBisTh MECTO JJIS TIONOJHEHHH, 3aMETOK, 3aluceil HE3HAKOMBIX TEPMUHOB.

®opma koHTpoJIsi: Onpoc 1Mo TeMe JIeKIUH.

KoHTpoJibHbIE BONIPOCHI 110 TEMe:!

1. IToHsITHE «MOMEHT CHJIBI», €70 BBIYMCIEHUE, CBOWCTBA, pa3MepHOCTh. [IpuBectu mpu-
Mepbl

2. IloHsTHE «Iapa CUl», €ro BBIYMCICHHUE U CBOICTBA, pazMepHOCTh. OOpa3yeT u napa
CUJI YpaBHOBELIEHHYIO cucteMy cui? [IpuBectu mpumepsl

3. Teopema BapunboHa: popMyInpoOBKa U 10Ka3aTeNbCTBO HA KOHKPETHOM IIPUMEpE

4. Teopema o mapamienbHOM niepeHoce cuitbl (Metof [lyanco). dopmynupoBka u 1oka3a-
TenbCTBO. [IpuBecT npuMepsl.

5. IlpousBonbpHas cucrtema cui. [loHsTHE «Tipon3BOJIbHAS cucTemMa cuiy. [IpuBenenune
IIPOU3BOJIBHON CUCTEMBI CHII K HEKOTOPOMY LIEHTPY. [IOHATHS «T7IaBHBII BEKTOP» U «TJ1aBHBIN
MOMEHT» IPOU3BOJILHOM CUCTEMBI CHJI. PaBHOBECHE MPOU3BOJIBHON CUCTEMBI CHJI B BEKTOPHOU U
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B aHAJTUTHYECKOH opmax

6. YciaoBusi paBHOBECHS TPOU3BOJIBLHOM IJIOCKON CUCTEMBI CHJI B BEKTOPHOM U B aHAJIUTH-
yeckoit hopmax (3 dopmbl ycroBuii paBHOBecus ). [IpuBectr nmpumMepsl

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

PexomMenayeMble HCTOUYHHKH:
1. IneBckuii, B. A. Teopernueckas mexanuka / B. A. JlueBckuii. — 6-e u3z., crep. — Cankr-IlerepOypr

: Jlanp, 2023. — 348 ¢c. — ISBN 978-5-507-48273-3. — TekcT : aneKTpoHHbI# // JIaHb : 3I€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/346016

2. Monortuukos, B. S. Texuudeckast mexanuka / B. SI. MonotaukoB. — 3-e u3z., crep. — Cankr-IleTep-
oypr : Jlans, 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 kudemaruka / M. U.
barts, I'. 0. [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. — Tekcrt : 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. — Cankt-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. Teoperudeckas MexaHuka : yueoHoe nmocodue / ®@. 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., Xoxiosa O.A., I[lonomapesa E.B., Xoxnos A.B. Kypc Teopernueckoil MEXaHUKH.

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

Tema 3:
Onpeoenenue KOOpOUHAM YEeHMPA MAHCECHU Mel

Tunosas 3a0aua no meme
HaiiTu KoopAMHATHI LIEHTPA TAKECTH MIIOCKON (PUTYPBI, pa3Mepbl — B CAHTUMETpAX.
y

-——
S0
Pewenue
Koopaunatel 1ieHTpa TSHKECTH TIIOMIAIN OTpeiessieM o popMyiam:
xe= Zixi. oo EE
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 TaAKUMHU 9aCTsIMU SIB-
JISIFOTCS: IPSIMOYTOJILHUK, TPEYTOJIBHUK U TTOJIOBUHA Kpyra (puc.2). [1momans mogoBUHBI KpyTa,
BBIPE3aHHYIO U3 IUIOIAH NIPSIMOYTOJIbHUKA, CYUTAEM OTPULIATEILHOM.

Nmeewm:

mIomanab NpsMOYyTOJIbHUKA

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

IoniaZb IMOJIOBUHBI KpyTra

7-20°

Fz= =200 7= 628 cm?®

e

A\
L.

¥ ""_%. e\ .

XC,

\

\

/ P
&5 // \ J,

I

A "’

LIeHTPBI TSHKECTH pacCMaTPUBAEMbIX YacTel CEYCHHS MMEIOT CJICIYIOIHE KOOPAMHATHI:
JUTS TIPSIMOYTOJIbHUKA

x1=15cm;  y1=20cm;
JUTSL TPEYTOJIbHUKA

X2 =30 + 53—0 = 46,7 cm; Yo = ? =13,3 cm;

JUJIS1 TIOJIOBUHBI Kpyra

x3= — = —— =85cm, y3 =20 cm.
3z 3z
JIu1si BBIYMCIIEHUS] KOOPIMHAT IIEHTPA TSHKECTHU IIOCKOM (DUIYpBI COCTABISAEM TaOIIHILY.

Homep Fi,cm? Xi ,cm Vi,cm Siy =Fixi, Six=Fiyi,
HIIEMEHTA e’ e’

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

ITo popmynam (1) BeIMUCIsIEM KOOPAUHATHI IIEHTPA TSHKECTU IUIOCKON (DUTYPHI:
Xc = —59362 =37,8 cwm, yc = —24700 =15,7 cm.
1572 1572

TpeboBaHNsl K BBINOJHEHUIO 32/1aHUSA 110 JAHHON Teme:

Cnenatps 6mbnmorpadudeckoe onucanrue JOKyMEeHTa.

OCMBICIUTH OCHOBHOE COJIEpKAHUE TEKCTA, JBAXKIbI IPOUYUTAB €TO.

HO}IpaS,HeJ'ISITB MaTepI/IaJ'I Ha OCHOBHBIC CMBICJIOBBIC YaCTH, BBIJACIIATH I''TaBHBIC MBICJIHM, BBIBO/HI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €r0 MYHKTHI U OMPEACTUTE, UTO
cne)lyeT BKJIIFOUUTH B KOHCIICKT IJId UX paCKpBITI/ISI.

16



Ha ocHOBe u3ydeHus COOTBETCTBYIOIIUX pa3JesioB Y4eOHHUKOB, Y4EOHBIX TOCOOUN M KOHCIIEKTa
JICKIIUH CPOPMYITUPOBATH OTBETHI HA BOIIPOCHI.

ITopsinok BHINOJIHEHHS 32 JaHUA:

CocTaBuTh MJIaH KOHCIIEKTA, pacipereianTe coOpaHHbI MaTepuan B HEOOXOUMON JTOrHYeCKOi
[10CJIEI0BATEIBHOCTH.

Komno3zunmonHno oopMute KOHCIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TeME, TPOU3BECTH €€ aHaJIM3, 1aTh OTBETHI Ha TIOCTABICHHBIE
BOITPOCHI.

TpeooBanusi k opopmiieHuIo 3aganusi: OTBETH Ha BOMPOCHI MPEJICTABUTH B paboueil TeTpam.
KoHcnekTupys, oCTaBiIsITh MECTO JIJIsl AOTIOJTHEHUH, 3aMETOK, 3al1Cel HE3HAKOMBIX TEPMHUHOB.

®opma koHTpOJsi: ONpoC 110 TEME JEKIUH.

PexoMenayeMble HCTOUYHHKH:
1. lueBckuii, B. A. Teopernueckas mexanuka / B. A. /lueBckuii. — 6-e u3z., ctep. — Cankr-IletepOypr:

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

2. Monotaukos, B. SI. Texaudeckast mexanuka / B. SI. MonotaukoB. — 3-e u3a., crep. — Cankt-IleTtep-
oypr : Jlans, 2023. — 476 ¢c. — ISBN 978-5-507-45522-5. — Tekcr : anmekTpoHHbIH // JIaHb : 371eK-
TpoHHO-OHOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/271301

3. batp, M. 1. Teopernueckasi MexaHuKa B mpuMmepax 1 3agadax. Tom 1. Cratuka u kunemaruka / M. 1.

barts, I'. 0. [Ixxanenunze, A. C. Kenas3zon. — 14-¢ usn., crep. — Cankr-IlerepOypr : Jlanb, 2023, — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : anexTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOMHOTeUHAs CHCTEMA.
— 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.
Ixanemunze, A. C. Kens3zon. — 11-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 640 ¢. — ISBN
978-5-507-47893-4. — Tekct : anekTpoHHbIH // JlaHb : 31eKTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. TeopeTnueckas MmexaHuka. PelieHue 3a/1a4 CTaTUKU M KHHEMATHKH ;| y4eOHOE TI0CO-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texcr : anexTponHsblii // Jlanb : anekTpoHHO-OMOMMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/212300

6. Joponun, @. A. Teopernueckast MexaHuka : yueOHoe nmocodue / @. A. Jloponun. — Cankr-IletepOypr
: Jlanw, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 37eKTpOHHBIH // JIaHb : SIEKTPOHHO-
oubmuoreunas cucrtema. — URL: https://e.lanbook.com/book/212570

7. Hesenuansnas, T.O., Xoxiosa O.A., I[lonomapesa E.B., Xoxnos A.B. Kypc Teopernueckoil MEXaHUKH.

Craruka: yue0. mocodue/ Mock. roc. yH-T nieuatu uM. Meana ®@egpoposa — M.: MI'YII umenu MBana de-
noposa, 2013. — 188 c.

Tema 4.
Onpeodenenue KUHEMAMUYECKUX XAPAKMEPUCMUK MOYUKU

MeTtoauyeckue yKasaHus

Ilepen BeImOTHEHHEM 3a1aHUS HEOOXOIMMO U3YUUTh TeMy «KuHnemaruka toukny. [Ipu pe-
LICHUY 337]a4M Ha OINIPEJIEIICHNE YPABHEHUS TPACKTOPUHN TOUKH U €€ KHHEMAaTUYECKUX XapaKTepH-
CTHK 11€JIeCO00pa3HO NMPHIEPKUBATHCS CIEAYIONIETO MOpsaKa:

1) MCKITFOUNTH M3 YPaBHEHUH JIBIKCHHUS TOYKH B KOOPAMHATHOW (popMe BpeMsI U TOJTyIHUTh
YpaBHEHUE OTHOCHUTEIILHO KOOPAUHAT TOUYKH;
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2) IOCTPOUTH TPACKTOPHIO TOUKH, YKa3aB IIPU 3TOM, SIBJISETCS JIM TPAEKTOPUEH IBUKEHUS
TOYKH BCSI IMHUS WK KaKas-TO €€ 4acTb;

3) o ypaBHEHMSIM JBU)KECHUS TOUKU HAWTU €€ KOOPJMHATHI, IPOCKIIMH CKOPOCTU U YCKO-
pPEHMS Ha OCH KOOPJMHAT B JAHHBIII MOMEHT BPEMEHHU, I10Ka3aTh HA YEPTEKE MOJI0KEHUE TOUKH U
HOCTPOUTH BEKTOPBI CKOPOCTU M YCKOPEHHUS;

4) onpenenuTh KacaTeJIbHOE U HOPMAJIbHOE YCKOPEHUS TOUKHU B JaHHBI MOMEHT BPEMEHU
U 110Ka3aTh HA YEPTEXkKE pa3IoKEeHUE BEKTOPA YCKOPEHUS TOUKH Ha YKa3aHHBIE COCTABIISAIOLINE;

5) onpenenuTs 1O HAIPaBJIEHUAM BEKTOPOB CKOPOCTHU U KAaCaTEIbHOI'O YCKOPEHUS TOUKH,
ABJISICTCA JIM €€ IBU)KEHUE B JAHHBII MOMEHT BPEMEHH YCKOPEHHBIM WM 3aMeJICHHbIM;

6) HaliTH paAnyC KPUBU3HBI B COOTBETCTBYIOLIEH TOUKE TPACKTOPHUHU.

B HekoTOpbIX BapuaHTax MpU pacyeTax CleayeT MCIO0Jb30BaTh TPUTOHOMETPUUECKUE
TOXKECTBA:

cos2a=1-2sin’ o =2cos’ o —1; sin2o =2sino.cosa.

Tunoeasn 3adaua 1.

Touka M nBwxkercs B miuockoctu OXy. Ilo 3amaHHBIM ypaBHEHUSM IBWKCHHS X=X(7),
y=y(t) Touku M (rae X © Y BBIPaXEHbI B CAHTUMETPaX, t - B CEKyHIaX) HAHIUTE TPACKTOPHIO
TOYKH, a TAKXKE JJIA 33J]AHHOTO MOMEHTAa BpeMeHH t=t1 HaluTE MOJIOKEHNE TOUYKU HA €€ TPACK-
TOPHH, OMPEAEITUTE U MOCTPOUTE BEKTOPHI CKOPOCTH, HOPMAJIBHOI'O, KacaTE€IbHOTO U IOJIHOTO
YCKOPEHHH, BBIYUCIUTE PaANyC KPUBU3HBI B COOTBETCTBYIOIIECH TOUKE TPACKTOPHUH.

Hcxoonvie dannvie:.

X(t) =—4. COS(%) -1, y(t) =—4-sin (%tj [cM] - ypaBHEHUS IBHKEHHS TOUKH,

t1=1 [c] — 3amanHbBII MOMEHT BpeMeHH, to=0 [c] — HaYaJIbHBIA MOMEHT BPEMEHHU.
Pewenue.
1) VpaBuenus nsrkenus X(t), y(t) sBISIOTCS TaKXKe ypasHeHUsMU MpaeKkmopuu 6 napa-
Mempuyeckom guoe. J{s TOTyIEHUS YpasHeHus: mpaeKmopuu 8 KOOpOUHAMHOU ghopme, NCKITIO-
YaeM U3 ypaBHEHHi ABmxkeHus napamerp t. [1oyib3ysch OCHOBHBIM TPUTOHOMETPUYESCKUAM TOXK]Ie-

ctBoM (C0S” o +Sin ? o = 1), monmydaeM clieyroliee ypaBHeHHe

(x(®) +1)° +(y(1))* =4 (D).

W3 ypaBHenusa (1) crmemyer, 4TO TpaekTOpHsl JBUKEHUS TOYKH TMPEACTaBISET COOOM
OKPYXXHOCTb pajinycoM 2 [cM] ¢ IIEHTPOM B Touke ¢ koopaunatamu (-1;0).
B HavanbHbI MOMEHT BpeMeHU to=0 [c] koopauHaThl TOUKH M paBHBI
x0=-5 [eM], yo=0 [cMm].
B paccmarpuBaemelilt MOMEHT BpeMeHHU t1 = 1 [c] koopauHaTs! TOuku M paBHBI
x=-3 [cM], y=-3,46 [cMm].
2) Moaynb CKOpOCTH TOUYKH ONPEAETUM 1o hopmyiie

V= Vg V5

71 V, Vy — MPOEKIUH CKOPOCTH Ha OCH X U ).
dx 4mn .  mt dy 4= it
vV, =—=—sin(—), v, =—-=——C0S(— 2).
dt 3 (3) bodt 3 (3)
IMpu t1=1[c] vxt2)=3,62 [em/c], Vya1)=-2,09 [em/c], v=4,18 [cm/c].
3) Moynb HOTHOTO YCKOPEHHUS TOYKH BBIYMCIUM 110 (opMyJie

2 2
a=,/ax+ay,

TAC dx, dy — NPOCKIUH YCKOPCHUA HA OCU X U ).

dv, 4n’ nt dv, 4n® . at
a =—%=——cos(—), a,=—~ =——sin(— (3).
“odt 9 (3) Yodt 9 (3)

pu t1=1[c] axw)=2,19 [eMm/c?], aya1)=3,80 [em/c?], a=4,38 [em/c?].
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[TocTpoeHne cKOpOCTEN U YCKOPEHUN TOUKH

4) OnpenieneHye KacaTeabHOr0 YCKOPEHUS TOUKU

aT:vx-ax+vy-ay’
\'
o Ve Rty 3,62:219+(-2,09-380) o
i v 4,18

5) Omnpenenenrie HOPMAIBLHOTO YCKOPEHUS TOUKH

2 2
an: a_ar’

a, = «/4,382 — 0% =4,38 [em/c?].
6) Onpenenenue paanyca KPUBM3HBI TPAEKTOPUH
Vi 418

P T

=4 [cM].

KoHTpoJibHBIE BONIPOCHI A1 IPOBEICHUs OIIPOCa M0 TeMe:

1. Onpenenenve kuHeMaTuku. OCHOBHbBIE MOHATHS: JIBUKEHHE, BpeMs, MpocTpaHcTBO. Kakue
3a/1a4 pacCMaTpUBAIOTCA B KHHEMATUKe?

2. Kunemaruka Touku. OCHOBHbBIE XapaKTEPUCTUKU KHHEMATHUKU TOUYKH: TPAEKTOPUs, CKOPOCTb,
YCKOPEHHUE TOYKH.

3. BexTopHblii cioco0 3a1aHus IBUKEHHS TOUKHU: 3aKOH JIB)KEHUS, CKOPOCTh U YCKOPEHHUE TOUKU
4. KoopauHatHbIi crioco0 3a/jaHusl IBMKEHHUS TOUKH: 3aKOH JIBUXKEHHUs, CKOPOCTh U YCKOpPEHHE
TOYKH

5. EcrecTBeHHBIN COCO0 3a/laHUsl IBM)KEHUS TOUKU: 3aKOH JIBI)KEHUS, CKOPOCTh M YCKOPEHUE
TOYKH

6. EcrecTBEHHBIE OCH KOOPAMHAT (OCH €CTECTBEHHOI'O TPEXTPaHHHKA)

7. IlpuBectu hopmMyiy CBA3U BEKTOPHOTO M KOOPAUHATHOTO CIIOCOOOB 3aIaHUs IBUKEHUS TOYKH
8. YacTHble cilydyan JBUKEHMS TOUKU: HEPAaBHOMEPHOE MPSAMOJIMHENHOE U PABHOMEPHOE NIPSIMO-
JIMHEWHOE OBIKEHIE

9. YacTHbl€e cily4au JBUKEHHS TOUKH: PABHOMEPHOE KPUBOJIMHENHOE IBH)KEHUE

10. YacTHbIe citydan IBUKEHHUS TOUYKH: paBHOIIEPEMEHHOE KPUBOJIMHENHOE JIBUKCHHE

11. MeToauka pemeHus 3a/1a4 KHHEMaTHUKH TOUYKU IIPU KOOPAWHATHOM CII0co0€ 3a/jaHus JBIKe-
Hus. [IpuBectn nmpumep
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TpeOoBaHMs K BHINOJHEHHUIO 321auM 1 1o Teme:

Crnenarp 6ubmuorpaduaeckoe onucaHue J0KyMeHTa.

OCMBICTUTH OCHOBHOE COJIepKaHUE TEKCTa, IBaXIbl IPOUYUTAB €rO.

HOIIpEBI[eJ'ISITB Marepurajl Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIACIIATD INNTABHBIC MBICJIN, BBIBO/IBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €ro MyHKTHI U ONPEAETUTE, YTO
CJICAYCT BKIIIOYUTH B KOHCIICKT IJIA UX PACKPBITHUA.

Ha ocHOBe u3ydeHus COOTBETCTBYIOIIUX pa3esioB Y4eOHHUKOB, Y4eOHBIX MOCOOU M KOHCIIEKTa
JICKIUH CPOPMYITUPOBATH OTBETHI HA BOIIPOCHI.

ITopsinok BbINOJIHEeHHs 3agaHus 1:

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

Komno3zunmonno oopMute KOHCIEKT.

N3yunth yueOHYyI0 HHPOPMALIUIO 110 TeME, TPOU3BECTH €€ aHaJIH3, 1aTh OTBETHI Ha TIOCTABICHHBIE
BOITPOCHI.

®opma koHTpoOJsi: ONpoc 1Mo TeMe JSKIUH.

TpebGoBanus k ogopmiieHuro 3aaanus 1: OTBETHI Ha BOMPOCHI IPEACTABUTH B pabouell TeTpaiu.
KoHcnekTupys, oCTaBiIsITh MECTO JIJIsl AOTIOJTHEHUH, 3aMETOK, 3aliCel HE3HAKOMBIX TEPMHUHOB.

PexoMenayeMble HCTOUYHUKH:
1. lueBckuii, B. A. Teopernueckas mexanuka / B. A. Jluesckuii. — 6-¢ usn., crep. — Cankr-IlerepOypr

: Jlanp, 2023. — 348 c. — ISBN 978-5-507-48273-3. — TekcT : anekTpoHHsIii // JIaHb : 3IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/346016

2. Monortuukos, B. S. Texuuueckast Mmexanuka / B. 5. MonotHukoB. — 3-e u3z., ctep. — Cankt-IleTep-
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Tunosoe 3aganne 2: CaMOCTOSATENHHOE PEUICHIE CUTYAIIMOHHBIX 33124 (TPEHUHT).

Touka M nBwxetcst B tuiockoctu OXy. [1o 3amaHHBIM ypaBHEHUSM JBIKCHHS X = X(1), y =
y(t) Touku M (Tae X 1y BBIPOXECHBI B CAHTUMETpaX, t - B CeKyH1aX) HAlTH TPAEKTOPHIO TOYKH, a
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TaKXe JUIs 3aJIJaHHOTO0 MOMEHTa BpeMeHH t=t1 HalTH MOJ0KEHUE TOUYKU Ha €€ TPACKTOPUH, OIpe-
ACIIUTD U ITOCTPOUTH BEKTOPBI CKOPOCTHU, HOPMAJIBHOI'O, KACATCJIbHOT'O 1 IIOJIHOT'O yCKOpeHHfI, BbI-
YUCJIUTh PAINYC KPUBU3HBI B COOTBETCTBYIOLIEH TOUKE TPAEKTOPHUHU.

HeoOxoaumeble aJis pelieHus JaHHbIe PUBEACHBI B TaOIHIIE.

Tabruya
Howmep VpaBHEeHUsT IBUXKEHI t1,
BapHMaHTa z = z(t), c™ y = y(t), cM c

1 —2t2 4+ 3 —5¢ 1/2
2 4cos?(mwt/3) + 2 4sin?%(nt/3) 1
3 — cos(wt?/3) + 3 sin(wt?/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 5t — 5t/3 — 2 1
8 7sin(nt2/6) + 3 2 — 7 cos(wt2/6) 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(nt?/3) —5sin(wt2/3) 1
14 —2t—2 —2/(t +1) 2
15 4 cos(nt/3) —3sin(nt/3) 1
16 3t ' 462 41 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 — 5t2 +5t/3 1

TpeOoBaHus K BBHINOJHEHHMIO 3a1aHNid 2 N0 JaHHOM TeMe: [Ipu moAroToBke K pemieHuio 3aja4 MmoBTO-
PHUTH COOTBETCTBYIOIIME pa3/ieibl yueOHNKA 1 y4eOHBIX MOCOOUH 10 JaHHOW TeMe, KOHCIIEKTOB JIEKIINH
Iopsinok BbINOJHEHMs 3aJaHuA 2: V3yunTh yueOHY0 HHPOPMAIMIO IO TeMe, IPOU3BECTH €€ aHau3,
MIPEI0KUTh BaprHaHT(bl) pEIIeHUs 3a/1au.

®opma koHTpoasi: OTUET 110 MpaKkTHIecKoi padoTte. [IpaBUIBHOCTD peIIeHHBIX 3a/1a4 C U3JI0KEHUEM T0-
psiiKa pelIeHus 3a1a4n, 0O0OCHOBAHHUS PAallMOHAJIbBHOCTH BBHIOPAHHOTO CIIOCO0a PELIeHHS.

TpeOoBanus Kk 0popMIIeHUIO 3aTaHUS 2:

[NosicHuTeNnbHAs 3amcka opopmMiIseTcs Ha uctax oenoit Oymaru popmarom A4. lpudt Times New Ro-
man 12, uatepsan 1,5, mpaBoe mose - 1,5 cm, ieBoe mojie — 3 cM, BepXHEe ToJie - 2 CM, HIXKHEE — 2 CM,
CTpPaHMIIBI JOJDKHBI OBITH IPOHYMEPOBAHBI, KPOME TUTYJILHOTO JIUCTA, HyMEpalusi CTPaHuIl - BHU3Y. 3a-
MUCKa BKJIIOYAET CIIEIYIOLINE pa3Aesibl: TUTYJIBHBIN JIMCT, 331aHUe, pelieHHe 3a/1a4 U MOSICHEHUs K HUM,
coJiep Kalire He0OXOIUMbIE YPaBHEHUSI, BEIBOJIbI COOTBETCTBYIOIINX 3aBUCUMOCTEH, pacyeThl, COMPOBOXK-
JaeMble TpeOyeMbIMU rpadUYecKUMH WILTFOCTPALMSAME, depTexxamu. MaTepuan nuzjaraercs moclieioBa-
TEJIHO U JIOTUYHO, (POPMYJIMPOBKH YETKHE, UCKITIOYAOIIIE HEOAHO3HAYHOCTh TOJKOBaHUs. B KoHIe mo-
SCHUTEIBHOM 3aIIMCKHU MPUBOAMTCS CIIUCOK JIUTEPATYPHBIX MCTOYHUKOB, UCTIONB3YEMbIX CTYJCHTOM IPH
BBITTOJTHEHHH.
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Tema 5:
Onpedenenue KunemMamuueckux XapaKmepucmuk meepoo2o menda.

MeToanyeckue yKazaHusl

[lepen BbIMOMHEHHEM 3aJaHus HEOOXOIUMO U3yuuTh TeMy «lIpocreiimne NBHXEHHUS TBEPIOTO
Tenay». [Ipu pemennn 3a1a4 AByX TUIIOB PEKOMEHAYETCS NPUAEPKUBATHCS CICAYIOLIEHN MOCIEN0BATENBHO-
CTH.

[TepBblit THIT 32144 — 3aIaHO ypaBHEHHE BPAIICHUS i-0r0 KoJieca:

1) HaiiauTe yrioByro CKOPOCTh U YIJIOBOE YCKOPEHHUE i-0ro Kojieca, ABak/Ibl AuddepeHmpys no
BPEMEHH 33JJaHHBIN 3aKOH BpAIllCHUS;

2) Ucxons U3 pacyeTHOI CXeMBl, OIpeIeINTEe YIIIOBble CKOPOCTH U YTJIOBBIE YCKOPEHUS KOJIEC,
HaxXOJAILIMXCS B 3alEIJIEHUH C I-M KOJIECOM, JIM0O COEUHEHHBIX ¢ HUM pPEMEHHOI nepeaaydei;

3) IlocnenoBaTenbHO 00XO0I KHHEMAaTHUECKYIO CXEMY, HAWJUTE YIJIOBBIE CKOPOCTH U YIJIOBBIE
YCKOPEHMS BCEX CTYNEHYATHIX KOJIEC UCCIIEyEMOI0 MEXaHU3MA;

4) 3Has yTII0BBIE CKOPOCTH U YTIIOBBIE YCKOPEHHS BCEX CTYNEHYATHIX KOJIEC, HAWANTE CKOPOCTH U
YCKOpeHHUs1 0003HaUYEHHBIX Ha CXEME TOUEK, a TaKKe perku 4 u rpysa 5;

5) N306pa3uTe Ha pacueTHOH cxeme Bce HalAeHHbIE KHHEMAaTHYECKHE XapaKTEPUCTHKH C yUETOM
IMOJIOKUTECIIbHOI'O HAIIPpAaBJICHHUS, 3aJaHHOI'O B UICXOAHBIX JaHHBIX.

Bropotii Tum 3amaun — 3aaH 3aKOH NOCTYNATEIBHOTO ABMKEHUS PEHKH (Ipy3a):

1) Haiinmute ckopocTs U yCKOpeHHE pelku (Tpy3a), ABakabl AuddepeHIupys o BpeMeHH 3a/1aH-
HBIN 3aKOH JBHKCHHUS TCJIA,

2) CxopocTh U KacaTeJIbHOE YCKOPEHHE TOUKU CTYIIEHUaTOro KoJleca, HaXOASIIEerocs B 3alensie-
HHUH C PEHKOM, 3aKOH ABHKECHUS KOTOPOH 3a/1aH, Oy/yT paBHBI CKOPOCTH U KacaTeJIbHOMY YCKOPEHHIO 3TOH
peiiku. AHAIOTHYHO, €CITU 3aJlaH 3aKOH JIBIKEHHS TPY3a, TO €r0 CKOPOCTh U YCKOpEHHe OyayT paBHBI 110
MOAYJII0 CKOPOCTH M KaCaTCJIbHOMY YCKOPE€HHNIO TOYKM KOHTAKTa HUTU U CTYIICHYATOT'O KOJIECA.

3) OcranbHble BBIYUCICHUS] KHHEMATHIECKUX XapaKTePUCTUK IPOU3BEIUTE aHATOTUYHO [IEPBOMY
THILy 3a7a4.
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Tunoeas 3adaua.

MexaHu3M COCTOUT U3 CTYIIEHYATHIX KoJiec 1-3, HaXOMAIMXCS B 3alICTIJICHUH WITH CBSI3aH-
HBIX PEMEHHOH nepenadeii, 3youaToit peiiku 4 u rpy3a 5, IPUBI3aHHOTO K KOHIY HUTH, HAMOTAaH-
HOW Ha OJTHO U3 KoJiec. Pamuychl cTyneneit konec 1-3 paBHBI COOTBETCTBeHHO: 1=2 [cM], R1=4
[eM], =6 [cM], R2=8 [cMm], 3=12 [cM], R3=16 [cM]. Ha 0601ax kosiec pacmosioxkeHbl TOUKU A, B
u C.

3Has 3aKOH BpalleHus 3-To Kodeca @, =8t—3t* [paa] mis mMomenTa Bpemenu t, =15

[cex], Hatioume BeMMYMHBI CKOpPOCTEH U yckopeHuit Touek A, B, C, peiiku 4, rpy3a 5, a Taxxke
YIJIOBBIE CKOPOCTH M YTJIOBbIE YCKOpeHus Kosec 1, 2, 3.

i —

PO

Cxema MexaHn3Ma

Vkasanus: IlonoxunTensHbM qia ¢, = f (t) CUMTAeTCs BpalleHue 3-ro Kojeca MPOTUB

xo0J1a yacoBoi ctpenku. [Ipu pemienuu 3a1a4u yuecTtb, 4TO, KOTa [Ba KOJieca HAXOIATCS B 3allel-
JICHUH, CKOPOCTh TOUYKH 3alleIUIEHHsI KaKI0T0 KoJieca OIHA U Ta K€, a KOTrJa JIBa Kojeca CBSI3aHbl
PEMEHHOM Iepelaueid, TO CKOPOCTH BCEX TOUEK PEMHS M, CIIEJOBATEIbHO, TOUEK, JIEKAIUX Ha
000/1€ KaX/10T0 U3 ITUX KOJIEC, B IaHHBII MOMEHT BPEMEHU YUCIIEHHO OJIMHAKOBBI; [TPH ATOM CUH-
TaTh, YTO PEMEHb 110 0001y KoJieca HE CKOJIb3HUT.

Pewenue. PaccmatpuBaeMblii MEXaHU3M COCTOMT M3 IMATH MOJABMKHBIX Tel (puc. 1): cry-
IeHYaThle KoJjieca 1-3 coBeplIaOT BpalllaTeNIbHbIE ABMKEHUS BOKPYT OCEH, MPOXOASAIINX Yepe3
touku C1, C2 u C3 COOTBETCTBEHHO, 3yOuaTas peiika 4 u rpy3 5 coBepIIaloT MOCTYIMaTeIbHOE JIBU-
KEHHE.

OmnpenernsieM yriIoByI0 CKOPOCTh U YITIOBOE€ YCKOPEHHE CTYNEHYATOro Kojeca 3, IBa)/Ibl

B35B IIPOU3BOAHBIC II0 BDCMCHHU OT 3aKOHA JABMIKCHMA (05 = f (t)

m3:%:(8t—3t2)':8—6-t,

do. ,
€5 :d_t3 =(8-6-1)'=-6 [pan/c?].
B momenT Bpemenn t, =1,5 [c] momyunm
[OR (tl) =8-6-1,5=-1 [pan/c].
Monaynu TMHENRHBIX cKopocTell Touek £, B u D crynenuaroro koneca 3 onpenesstoTcs mo
dbopmynam
Ve = 0gl3, Vg =yl Vp = 3R,
rae (0; — yrioBas CKOPOCTh CTYIEHYATOro Kojeca 3, '3 — paJuyc Mayoi cTyneHu koneca 3, R3 —

panuyc O0JBLION CTyNEeHHU KoJeca 3.
Otkyna
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Ve =V, =1-12=12 [cm/cex], npu stom V. LC,E, V, LC,B,
Vp =1-16 =16 [cm/cex], ipu 5ToM V,, L C,D).
[TockonbKy HUTB, cOeAMHSIOIIAsA TOUKU £ 1 F, HepacTskuma, CKOPOCTH ITUX TOYEK PaBHBI
110 MOAYJIIO U 110 HalpaBJIEHUIO, TO €CTh Vg =V .
Otcrona yrinoBasi CKOPOCTb CTYIIEHYATOrO Kojieca 2 paBHa

ve 12
=" =" = 2
r, 6 [pan/c].

3Hast yIJIOBYIO CKOPOCTb (2 CTYIIEHYATOro KoJieca 2, HalJieM JIMHEHHYIO CKOPOCTh TOUKU

0,

Ve =, =2-6=12 [cwm/c], npu stom V. LC,C.
CkopocTthb rpy3a 5 onpezensiercs o Gopmyse
vV, =o,R, =2-8=16 [cm/c].
Touka D nexxut Ha 0007i€ CTYIIEHYaTOro KoJjieca 1, yriioByr CKOPOCTh KOTOPOTO paccyu-
TaeM 1o hopmyie

16
W =" 1 =4 [pay/c].

Vo
R

o~ e

E
[ OU.QI

|
;4

K onpenenennio TMHENHBIX CKOPOCTEH TOYEK U YIJIOBBIX CKOPOCTEN KOJIEC

3Has yrIoBYIO CKOPOCTh (1 CTYIEHYATOro Kojeca 1, HaiiieM TMHeifHbIe CKOPOCTH TOUKH
A u peiiku 4
V,=0,R =4-4=16 [cm/c], npu atom V, L C,A,
V,=m,h =4-2=8 [cm/c].
HanpanieHns yrioBeIX CKOPOCTeil CTyIeHUaThIX Komec 1, 2 1 3, a TakKe TMHEHHBIX CKO-
pocTeii Bcex 0003HAaUEHHBIX Ha CXeMe TOUYeK ITOKa3aHbl Ha PHCYHKE.

PaccmoTrpuM BpaiateabHOE JBUKEHUE CTYIIEHYATOr0 KoJjieca 3 ¥ HallJIeM TMHEHHOE YCKO-
peHue Touku B

;=35 +a; .

Monysb ycKOpeHHs TOYKU B paccuuThIBaeTcs Mo Gpopmyiie

a, = (ag)2 Jr(a;)2 ,
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n T
rae dg - MOAYJIb HOPMAaJbHOTO YCKOPEHHS TOYKH B, &z - MOIyJb KacaTelIbHOTO YCKOpPEHUs
TOYKHU B.

aj =1, =1°-12=12 [cm/cex?], npu sTom 3 Broxs BC3 B cropory Cs,

ai =¢g,-r,=6-12=72 [cwm/cex?], npu stom @y L AN, B cropony &,

a, =\12° +72° =73 [cwm/cex?].

Touku B u E paBHOY/IAJICHBI OT OCH BpAIEHHs, CIICIOBATEIBHO, ag = a . V3 yCIloBus He-

PaCTSHKUMOCTH HUTH, CoeiuHstionel touku E u F, cnenyer, uro ag =ag . Torua yrioBoe ycko-
pEHKE CTYIIEHYaTOro Kojeca 2 HalaéM mo Gpopmyiie

a:t 72
g, =——=—=12 [pan/c?].
r, 6
Monyns yckopenus Touku C pacCuUThIBAeTCA 110 hopMyIIe

ac = (a) +(ac) |

n T
rae dc - MOAYJIb HOPMAaJIBHOTO yckopeHus Touku C, d. - MOJyJb KacaTE€IbHOIO YCKOPEHHs

touku C.
al =1, =2%-6=24 [cm/cex?], npu sTom AL Broms CCa B cropony C,

al =g, 1,=12-6 =72 [cm/cex?], mpu stom & L CN, B cropony &, .

a. =+ 247 +72* =76 [em/cex?].

Kacarenbnoe yckopenne Touku D paBHO
ap =¢€3-Ry; =6-16=96 [cm/cex?].
Tornaa yrioBoe ycKOpeHHe CTyIeHUaToro Kojeca 1 paccuuraeM cielyrolM o0pa3oM:

a.” 96
AR Ty 2 )

Torna

Qf

4

Ql
i

K onpenenennto TMHENHBIX YCKOPEHNUH TOUEK U YIJIOBBIX CKOPOCTEHN KOJIEC
Monynb yckopeHusi TOUKU A pacCUUTHIBAeTCs 10 popmyJie

a, = (aﬁ”\)2 +(a,§)2 ,
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n T
rae d, - MOAYJIb HOpPMalbHOro yckopenus Touku C, @, - MOJYJb KacaTelIbHOTO YCKOpPEHUs
Touku C.

ay=w. R =1*-4=16 [cm/cex?], npu srom d, Broab AC1 B cTopony Ci,

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

a, =/16>+96° =97 [cM/cex?].
JIuneiiHoe ycKkOopeHHe 3y0uaToi peiiku 4 HailIéM cieTyromuM 00pa3om:
ac, =a, =96 [cm/cex’].
JIuHeitHOe yCKOpeHue Ipy3a S paBHO:
a; =¢, R, =12-8=96 [cm/cex?].
Hanpagsienust yriioBbix yCKOPEHUM CTyNIeHYaThIX KoJiec 1, 2 u 3, a Takxe JIMHEHHbIE YCKO-
peHus Bcex Touek A, B u C moka3zaHbl Ha pUCYHKE.

Tornma

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

6) muneiinbic yckopenns: 8, =97 [em/cex?], 8g =73 [em/cex?], 8. = 76 [em/cex?], ac, =96
[em/cex?], & =96 [cm/cex?];

B) YIJIOBBIE CKOPOCTH CTyIeH4aThx Konéc: O, =4 [pag/c], ®, =2 [pan/c], w; =1 [pan/c];

I) JIMHEHHbIE YCKOPEHHs CTYNMeHYaThIX Konée: €, = 24 [pan/c?], €, =12 [pan/c?], &; =6 [pan/c?].

KoHTpoJibHbIe BONPOCHI /1J1sl IPOBe/IEHUsI 0OIIPOca Mo TeMe:

1. Bpamenue TBepIOro Tejaa BOKPYT HEMOABMKHOM ocu. OmpenesieHne CKOpOCTe TOYeK MpH
BpAlllaTEeIbHOM JIBUKEHUH TBEPAOTO TEA.

2. Bpamenue TBepa0oro TeIa BOKPYr HEMOABMKHON ocu. OmpeneneHne yCKOPEHUH ToUeK Mpu
BpAaIllaTEeIbHOM JIBUKEHUH TBEPIAOTO TEa.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH

®dopmyna, cBsI3bIBAIOIIAsi BEKTOPHBIN U KOOPAMHATHBIN CIIOCOOBI 3a/1aHUs ABHKEHUS TOUKH
OrnpezenieHne TPaeKTOPUH TOYKH

YckopeHue TOYKH MpU NPSIMOJIMHEHHOM PaBHOMEPHOM JABUKEHUHN

[Tpocrerinme BUabI IBUKEHHS TBEPOTO TEJa

Ornpezenenne NOCTynaTeIbHOTO IBHXKEHHS TBEPOTO Teja, €ro CBOMCTBA

OrnpezenieHne BpaaTeIbHOTO ABUKEHUS TBEPAOTO TeJa, €r0 OCHOBHBIC KHHEMATHYECKUE
XapaKTEPUCTUKH.

10. YpaBHeHHE BpalaTeIb,HOTO JIBIKEHUS TBEPJIOTO TEa.

11. YpaBHEeHHE paBHOMEPHOTO BPAIICHHUS.

12. OmnpeneneHue yriioBOW CKOPOCTH M YTIIOBOTO YCKOPEHUS TEJA, UX BBIPAKEHUS, CIIMHHUIIBI
U3MEPEHUS.

13. OmpeneneHue CKOPOCTH U YCKOPESHHSI TOYCK IPH BPAMIATSIILHOM JIBIHDKEHUHU TBEPJIOTO TeJa.
14. Yemy paBHA CKOPOCTh TOUYKHU TeJNA, JICWKAIIEH HA OCH BpallleHus?

15. TInockomapamiensHOE ABUKEHUE TBEPIOTO TEJa, €ro CBOMCTRA. [IpruMephl Takoro MBHKEHUS

16. ITmockomapaiiensHOe IBIKEHUE TBEPAOTO Tena. Teopema 0 CIIOKEHUN CKOPOCTel

©COoN AW

17. TInockomapamiensHOE IBIKEHHUE TBEPAOTO Tena. Teopema o paBeHCTBE MPOSKITUH CKOPOCTEH
18. IInockomapamiensHOe ABM)KEHUE TBEPAOTO Tesa. MTHOBEHHBIN IIEHTP CKOPOCTEH, METOIIbI
HAX0X/IEHUSI €r0 MECTOIOJIOKEHHS

19. IInockomapamiensHoe ABMKEeHHUE TBEpAOro Tena. OmnpeneneHue CKOpOCTEH TO4eK MpH
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MOMOIIIM MTHOBEHHOTO LIEHTPa CKOPOCTE

20. IInockomapasienbHOE IBUKEHUE TBEPIOTO Tena. Teopema 0 CI0KEHUU YCKOPEHUH

21. TlnockomapaliielbHOE ABUKCHHUE TBEPAOTO Tesia. MTHOBEHHBIN IICHTP YCKOPEHHIA, CIIOCOOBI
€ro MECTOHAXOXKICHUS

22. TlnockomapalieibHOE IBIKEHUE TBEPAOTO Tena. OmnpeneneHne YCKOPSHU TOYEeK Tela MpH
MOMOIIIM MTHOBEHHOTO LIEHTPa YCKOPEHHIA

TpeGoBanus K BHINOJTHEHHIO 32IaHUsI 110 IAHHOI TeMe:

Cnenatps 6mbsmorpadudeckoe onucanue JOKyMEHTA.

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

[Togpasnenars MaTeprai Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIICIISITh TNIABHBIC MBICIIH, BBIBOJIBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €Tr0 MYHKTHI U ONMPEACTUTE, UTO
CJICZyeT BKJIIFOUUTH B KOHCIICKT ISl UX PACKPBITHSL.

Ha ocHoBe n3yueHus COOTBETCTBYIOIINX Pa3/eloB YUYCOHUKOB, YICOHBIX MOCOOMI U KOHCIIEKTA
JICKIHMA c(hOPMYITHPOBATH OTBETHI HA BOIIPOCHI.

IMopsaok BHIMOTHEHUS 3a1aHUS:

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

KommozuimonHo opopMuTe KOHCIIEKT.

N3yunts yueOHYI0 HH(OPMAIIIO 110 TEME, IPOU3BECTH €€ aHAIIN3, 1aTh OTBETHI Ha IIOCTABICHHbIC
BOTIPOCHI.

®opma kouTpoJisi: Onpoc 1Mo TeMe JICKIUH.

TpeGoBanus k ogopmiiennio 3aganus: OTBETHI HA BONPOCHI IIPEICTAaBUTh B paboyeil TeTpaau.
KoHcnekTupys, ocTaBiIsITh MECTO IS IONIOJHEHUH, 3aMETOK, 3alICEl HE3HAKOMBIX TEPMUHOB.

PexoMeHnayeMble HCTOYHMKU:

1. lnesckuii, B. A. Teopernueckast mexanuka / B. A. JlueBckuii. — 6-e uzn., crep. — Cankr-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. Monortuukos, B. S. Texuuueckast mexanuka / B. 5SI. MonotHukoB. — 3-e u3z., crep. — Cankt-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. Teopernueckasi MexaHuKa B mpumepax 1 3agadax. Tom 1. Craruka u kunemaruka / M. W.
bats, I'. }O. Ixanenunze, A. C. Kenp3on. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 672
c. — ISBN 978-5-507-47033-4. — TekcT : 2neKTpoHHBIH // JIaHb : 3JeKTpOHHO-OMOIHOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batb, M. U. Teopernueckasi MexaHuKa B mpuMepax u 3agadax. Tom 2. Iunamuka / M. U. bats, I. 1O.
Hxanemumze, A. C. Kenb3on. — 11-e u3j., crep. — Cankr-IletepOypr : Jlans, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekcrt : anexTpoHHBbIH // JlaHb : anekTpoHHO-OMbIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetndeckast MexaHuka. Perenne 3a1aq CTaTUKKA U KHHEMATHKH : yieOHOE TI0Co-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texkcr : anekTponHbIi // Jlanb : anekTpoHHO-0MOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/212300

6. Joponun, @. A. Teopernueckast MexaHuka : yaeOHoe nocodue / @. A. loponnn. — Cankr-IletepOypr
: Jlanw, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 37eKTpOHHbIH // JIaHb : 2JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/212570
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7. Xoxmona, O.A., Ilonomapesa E.B., XoxnoB A.B. Teopernueckas mexannka. Knaemaruka: yde0. moco-
Ome / AcTpaxaH. ToC. TeXH. YH-T /— AcTpaxans: M3a-Bo AI'TY, 2013. — 144c.

Tema 6.
Junamurka mouxku

MeToanueckue yKazaHus
[lepBas 3aaua TMHAMUKY MaTEPHATBLHON TOYKH PELIACTCS TIOCPEICTBOM OUP@epeHyuposans
3alaHHBIX YpaBHEHUH IBIKEHHS TOUKH. [lepByro 3aaqy TMHAMUKH PEKOMEHIYETCs PEaTh B CIEIy-
OIIIEM TIOPSIZIKE:

1) wu300pa3uTh HA PUCYHKE MAaTEPUAIIBHYIO TOUKY B TEKYLIEM MOJOKESHHUH U MPHIIOKEHHBIC K HEil
CHJIBL;

2) BBIOpaTh CHCTEMY OTCYETa, €CJI OHA HE YKa3aHa B YCJIOBHH 33/1a4H;

3) ompenenuTh Mo 3aJaHHOMY 3aKOHY JBM)KCHHS YCKOPCHUE MAaTePUAIbHOM TOYKH U HAWTH €ro
MPOEKIMY Ha BEIOpaHHbIE OCH KOOPIUHAT;

4)  coCTaBHTh OCHOBHBIC YPAaBHEHUS AUHAMHKU MaTEPHAIILHON TOUYKHU B MIPOCKIHSAX HA OCH KOOP-
JIVHAT;

5) W3 CHCTEMBI COCTaBIICHHBIX YPABHEHUI ONPEACTUTh NCKOMBIC BEITMYHHBI.

Tunoesas 3aoaua

Pakera HauMHaET IBUKCHHUE U3 COCTOSIHUS ITOKOS 1O ICHCTBUEM PEaKTHBHOW CHUIIBI, 3aBH-
csimeit ot Bpemenu F=Foe™, rie Fo— MakcuManbHOe 3HAYCHNE PEaKTUBHOM TATH, D — HOCTOSHHAS
BelMurHA. Macca pakeTsl M; HadaiabHbIe yenosus: npu t=0, x=0, V=0.

F v

I I"“—-a-

7 x

Pewenue.
3anuiieM OCHOBHOE YpaBHEHUE JUHAMUKH B IPOEKIIMU HA OCh X, HAPABIEHHYIO B CTOPOHY
JIBIDKCHUSI PAKEThI:

d?*x
m = Fe™
[TpousBeeM IOHMKEHHE TTOpsAIKa U PEPEHIIMATEHOTO yPABHEHUS.
d*x dv dav N
gx g me —Fe™
Tak kak dt° U pogyqmy  dt , TO €CTh BMECTO U PEPEHINATBLHOTO YPaBHE-
HUSL BTOPOTO TIOPSA/IKA TOMy4uM JBa JudepeHIMaTbHbIX YPABHEHHUS TEPBOrO MOPSIKA, I10-
dx
v
CKOJIBKY dt
Pa3jiesiseM NepeMeHHBIE M BBITIOJIHMM MHTETPUPOBAHHUE MONYYEHHOTO YPABHEHHS:
=
dv =—Ledt
m
F
V=--L¢"4+C
bm
F F
Ipu t, =0V, =0: 0=——2+C,, C,=—2.
bm bm
F _
V= b—° (1-e™) - 3aBHCHMOCTH CKOPOCTH PAKEThI OT BPEMEHH.
m
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Tx.V :%, %:i(l—e‘m), dx:i(l—e‘b‘)dt.
dt dt bm bm

[TpOUHTErpUPOBAB, MONYYUM: X = t'):_o (t+ % e™)+C, .
m

F F
Mpi =0, =0: 0=—L+C,, C,=——L.

F, 1
OKOHYATEIbHO, 3aKOH JBM)KCHHUS PAKEThI: X = b—° (t— b (1—-e™)).
m

VccmenyeM pesynbTaThl pemenns 3agaun. [lpu t>>0, €™ =0, ckopocts pakersi Gyer

F
dBHa V =0 . CHCHOBaTeHBHO 110 UICTCUCHHUHU HCKOTOPOT'O IPOMECIKYTKA BPCMCHH paKETa 6 €T
bm ’

. F 1
JIBUTATHCSI C TOCTOSIHHOM CKOpocThio. Torma X = b—° (t _B) - 3aKOH PaBHOMEPHOTO JIBUKEHHUSI.
m

KoHTpoJibHBIe BONPOCHI 1151 POBEIEHHUsI OIIPOca Mo TeMe

1. [dunamuka.

2. 3axonbsl HeloTOHA

3. [punHnun cymeprno3unuu

4. Jluaamuka Touku. JuddepeHnuanbapie ypaBHCHHS TBUKCHHS TOUYKH IPU BEKTOPHOM
croco0e 3a/1aHus JBUKCHHS TOYKH.

5. Jlunamuka Touku. {uddepeHnmnansubie ypaBHSHUS IBUKCHUS TOYKH MTPH KOOPAHUHATHOM
croco0e 3a/1aHus JBUKCHHS TOYKH.

6. Jlunamuka Touku. {uddepeHnmansabie ypaBHEHUS IBUKCHUS TOYKH MTPH €CTECTBEHHOM
croco0e 3a/1aHus JBUKCHHS TOYKH.

7. 3amaun TMHAMHUKU TOYKH

8. OO0mue TeopemMbl TUHAMHUKU TOUKU

TpeboBaHus K BHINOJTHEHUIO 3aJaHNUS M0 IaHHOW TeMe:

Cnenatb Oubarorpapuueckoe onucaHue JOKyMeHTa.

OCMBICITUTH OCHOBHOE COJIEPYKAHHUE TEKCTa, IBaXKIbI IPOYHUTAB €TO.

[Toxpasnenars MaTepraia Ha OCHOBHBIE CMBICIOBBIE YaCTH, BBIACIATH INIABHBIE MBICIIH, BBIBOJIBI.
CocTaBUTh IJIaH TEKCTa — OCHOBY KOHCIIEKTA, CHOPMYITHUPYUTE €r0 IMYHKTHI U OMPEAETUTE, YTO
ClIeZlyeT BKJIIOYUTH B KOHCIIEKT Il UX PACKPBITHSL.

Ha ocHoBe n3yueHus COOTBETCTBYIOIIUX pa3/eloB YU€OHUKOB, YICOHBIX MOCOOHMI U KOHCIIEKTA
JEeKIHHA chOopMyIMPOBATH OTBETHI HA BOIPOCHI.

ITopsinok BHINOJHEHHS 3aJaHUA:

CocTaBuTh IJIaH KOHCIIEKTA, paclpeneanTe coOpaHHbId MaTepuan B HE0OOXOIUMON JOTrMYeCKON
MI0CJIEI0BATEBHOCTH.

Komno3zunmonHo oopMuTe KOHCIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TeME, TPOU3BECTH €€ aHaJIM3, 1aTh OTBETHI Ha OCTABICHHBIE
BOIIPOCHI.

®opma koHTpoJIsi: Onpoc 1Mo TeMe JIeKIUH.

TpeGoBanus k ogopmiennio 3aganus: OTBETHl Ha BOMPOCH! MIPEICTaBUThH B paboyeil TeTpaau.
KoHcnektupys, ocTaBiIsITh MECTO JJIS TONIOJHEHUH, 3aMETOK, 3alluceil HE3HAKOMBIX TEPMUHOB.

PeKOMeH)lyeMLIe HCTOYHHUKHU:
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1. lueBckuii, B. A. Teopetuueckas mexanuka / B. A. lueBckuii. — 6-¢ us., crep. — Cankr-IleTepOypr:
Jlans, 2023. — 348 ¢. — ISBN 978-5-507-48273-3. — Tekcr : a1eKTpoHHbIH // JIaHb : 3]IeKTPOHHO-010-
nuoteuHas cucrema. — URL: https://e.lanbook.com/book/346016

2. Monotuukos, B. 5. Texunueckast mexanuka / B. 5. MonotHukoB. — 3-¢ u3z., ctep. — Cankr-IleTep-
oypr : Jlanus, 2023. — 476 ¢c. — ISBN 978-5-507-45522-5. — Tekcr : anekTpoHHbIi // JlaHb : 371ekK-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/271301

3. batp, M. U. TeopeTrueckas MexaHuKa B IpuMepax u 3agauax. Tom 1. Cratuka u kudemaruka / M. U.
barts, I'. 1O. [Ixxanemunze, A. C. Kens3zon. — 14-e uszn., crep. — Cankr-IlerepOypr : Jlanp, 2023, — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : a1eKTpoHHbIH // JIaHb : 9JeKTPOHHO-OMOIHOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batp, M. U. Teopernueckasi MexaHuKa B mpuMmepax u 3agadax. Tom 2. lunamuka / M. U. bats, I. 1O.
Ixanemumze, A. C. Kenb3on. — 11-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 640 c. — ISBN
978-5-507-47893-4. — TekcT : anekTpoHHBIH // JIaHb : 37ekTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetnueckast MexaHuKa. Pemenne 3aa4 CTaTHKN 1 KHHEMATHKH : y9e0HOE TIOCO-
oue / A. b. Makcumor. — Cankrt-IletepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-2008-7. —
Texcr : anexTponnslii // Jlans : anekTrpoHHO-OMOMMOTE"Hast cuctema. — URL:
https://e.lanbook.com/book/212300

6. Hoponnn, ®@. A. Teopetnueckas mexaHuka : yaeoHoe mocodue / ®. A. Jloponun. — Cankr-IlerepOypr:
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-OMO-
nmuoteunas cucrema. — URL: https://e.lanbook.com/book/212570

Tema 7:
Teopema 06 usmenenuu KUHEeMUYECKOU IHEPSUU CUCHIEMbL

MeToanyeckue YKazaHusd K peIICHUI0

Pemienue 3a1a4 ¢ HOMOIIBIO TEOPEMBI 00 H3MEHEHHHM KMHETHUECKOW SHEPIUU CUCTEMBI pe-
KOMEHTyeTCsI IPOBOJIUTH B CIIEIYIOIIEH ITOCIIeI0BATEILHOCTH:

1) BEIOGEpHUTE HATIPABIEHUAS M V; M ONpeNenuTe CKOPOCTH M MepeMeIeH s BCEX Tel CH-
CTEMBbI B 3aBUCUMOCTH OT S11 V1;

2) BBIYUCIUTE KAUHETHYECKYIO SHEPIHI0 CHCTEMbI B KOHEYHOM M HAYAJbHOM IMOJIOXKECHUSIX
CHCTEMBI;

3) u300pa3uTe Ha PUCYHKE BCE BHEIIHUE U BHYTPSCHHUE CHIIbI CHCTEMBI,

4) BprurciIuTe pabOTY BCEX BHEUIHUX U BHYTPSHHHX CHJI HA IEPEMELICHUSIX TOUYEK CHCTEMBI
(B ciy4yae HEM3MEHSEMOW MaTepuaNbHON CUCTEMBI — TOJIBKO CyMMY paOOT BHeUIHUX cui). Eciu
cymMMa paboT OTpHUIaTeNbHA, CMEHNTe HanmpapiieHus S;u V; (1 COOTBETCTBEHHO BCEX KMHEMATH-
YECKHX XapaKTEPUCTUK MEXaHUYECKOW CUCTEMBI U TIEPECUUTANTE CyMMY Pa0OT BHEITHHX CHII).
Ecnu cymma paGoT onmsITh MOJIy4UTCsS OTPULATENBHON, TO CUCTEMA O] ISMCTBUEM CHIT TSKECTH
He TIPUXOMT B JBUKEHHE M3 cOCTosHUs mokost uV1 = 0, a1 = 0. Ilpu cmene Hanpapienuii Syu V;
B CHJIOBOHM cXeMe HE0OXOMMO U3MEHUTH TOJILKO HAIIPABICHHS CHIIBI TPEHUS CKOJIBbKEHHUS,

5) BOCIIOJIB30BABIIMCH PE3YJIbTATaMH IYHKTOB 2) U 4), 3alIUIIUTE TEOpeMy 00 H3MEHEHUU
KWHETHYECKOW DHEPTUU CHCTEMBI M OTIPEICTINTE CKOPOCThU YCKOpeHwHe Tena 1.

Heo6xoauMele aiist perieHus 1aHHble IPUBEAEHBI B Ta0. 1, 2.

Tunoeasn 3aoaua

Ha rpy3 1 nmelicTByeT cuiia TpeHUsI CKOJIb)KEHUS, Ha 0apabaH 3 — MOMEHT CONIPOTHBIICHUS
M. Onpenenuth CKOPOCTh Tpy3a | B MOMEHT BpeMEHH, KOT/1a IPOMACHHBII UM ITyTh CTaHET S=2m.
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Jlano: m;=0,6 kr; m,=1,8 xr;m;=1,0kr;, = 0.1 M; R, = 1.0M; p, = 0,6 M;73 = 0,7 ™;
R; =2,0M; p3 =0,5m;M=20Hw™; f =0,20; « = 30°;, s = 2 M. Ha puc. 16 nmoka3zaHa mexaHu-
yecKasi CUCTeMa B Ha4aJbHOM IOJIOXKEHHUH.

Haiimu: ckopoctb Vi rpy3a 1 B KOHEYHOM IOJIOKEHUH.

Pewenue

BriGepeM HarpaBieHusS; U V; ¥ COOTBETCTBEHHO BCEX KMHEMATHYECKHX XapaKTEPUCTHK
MEXaHUYECKOM CUCTEMBI U 0OTOOPA3UM X Ha PUCYHKE.

ITo Teopeme 00 M3MEHEHNN KNHETUYECKON IHEPTHH CUCTEMBI:

T—-T, =Y Az, (1)

rael — KHHeTHYecKast SHEPTUsl CUCTEMbI B KOHEUHBI MOMEHT BpeMEeHH (KOr/Aa MyTh,
HPOMICHHBIN TPY30M 1, CTaHET paBHBIM S);

Ty — KMHETHYECKAast PHEPTUs CUCTEMBI B HAaYaJIbHBIM MOMEHT BpEMEHU. T.K. B HAYaJIbHBIN
MOMEHT BPEMEHH CUCTEMA HaXoujach B mokoe, To Ty = 0;

Y, A}, — cymMMa paboT BHEIIHUX CHJI CHCTEMBL.

KuneTndeckyro SHEpPIHIO CHCTEMBI B KOHEYHBI MOMEHT BPEMEHH HAaXOJUM KaK CyMMY
KMHETUYECKUX DHEPIUM KaXJA0r0 U3 TEJI CUCTEMBI:

T=T,+T,+Ts,

1
raely = -my - V22— KuHeTHYeCKas SHEprus rpy3a 1, ABMKYIIErocs HOCTyHaTebHO;

1
T, =) w3 — KNHEeTUYecKas SHEPTHs CTYNEHYaToro 6apadana 2, COBEpLIAIOIIETo BPaIla-
TeIbHOE ABMKCHUE;
1
T; = > J3w3 — KUHeTHUYecKas SHEPTHs CTYIEHYaToro 6apadana 3, COBEpLIAIOIIEro Bpalla-

TCJIbHOEC NBHIKXCHHC.
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Bripazum yriioBeie ckopoctu 6apabanoB 2 u 3 yepe3 UCKOMYIO CKOPOCTh Irpy3a 1:

Vi
W, = —— YIIIOBAs CKOPOCTH OapabaHa 2;
2
YrioBbie ckopocTH 6apadaHoB 2 3, COSTMHEHHBIX HUTHIO, CBSI3aHBI COOTHOIIICHUEM: (W *

R, = w3 * R3, 0TKyna
wg — (1)2'R2 — Vl-RZ .
R3 Tz'Rg
Y4uuThIBas TakKe, YTO MOMEHTBI HHEPIMH 0apabaHoB 2 U 3 paBHBI COOTBETCTBEHHO: [, =

My P2 u J; = my -+ p5, BEIpaKEHHE KMHETHUECKON SHEPTHU CUCTEMBI IIPHOOPETET BUI:

Vl 2 1 2 Vl.RZ 2
) +Em3 p3 (rz'R3> B

2 2
1 P2 p3 "R,
_Zy2. N : =
2V1 my; +m, (r) + m3 <r2-R3
L doss1s (0’6)2 1 <0‘5'1’0>2 = 35825 - V2
LT o1 ~\o,1-20/ | 77 !

2
Haitnem TCIICPb CYMMY pa60T BHCIIHHUX CHUJI CUCTCMBI.

CHumsl TSOHKECTH 68.138.63HOB 2u 3, HC Y4aCTBYHOIIUX B pa60Te BHCIIHUX CHJI CUCTCMBI, HA
CXEMC HEC ITOKa3bIBACM.

3 A = A(mig) + A(Fy) + A(M),
rae A(myg) = my - g+ S - sina — paboTa CUIIBI TSKECTH Ipy3a 1,

A(F_Tp)) =—fN-S=—f-my;-g-S-cosa — pabora CWIbl TPCHUS CKOJBLKCHHUS, ICH-
CTBYIOILEH Ha Ipy3 1,
A(M) = —M - ¢p; — paboTa MOMEHTA CHJI CONPOTHBIICHUS, JCHCTBYIOIINX HA CTYyIEHYA-

ThIN Oapaban 3.
Bripaszum yros, Ha KOTOPBIH OBepHETCS OapabaH 3 mpu mepeMelieHu  rpy3a, paBHOM S:

__ SRy
P3 = Ry
Toraa cymma paboT BHEIIHUX CHJI CUCTEMBI OyEeT paBHa:
ZAi=m1-g-S-sina—f-ml-g-S-cosa—M-S Re =
T, ' R3
2-1,0

=0,6-981:2:05—0,2-0,6-9,81-2-0,866 — 20-—0'1 20 =

=-196,153 JIx < 0, cienoBaTenbHO, CUCTEMA ABMXKETCS B CTOPOHY, MPOTHUBOIOJIOKHYIO BHIOpaH-
HOW M3HAYaJbHO. Y TOUHSIEM HAIPaBICHUS JBM)KEHUS TeJll CUCTEMBI, a TAK)Ke 3HAaKU paboT BHEIII-

HUX CHUJI CUCTEMBI.
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Toraa paboThl BHEIIHUX CHJI CUCTEMBI OYAYT UMETh CIEAYIOLIUE 3HAUCHHUS:
A(myg) = —my-g-S-sina;
A(F_Tp)) =—fN-S=—f-my;-g-S-cosa;
AM) = M - @s.

CYMMa pa60T BHCIIHUX CHUJI CUCTCMbI paBHA:

S'R
ZAi=—ml-g-S-sina—f-ml-g-S-cosa+M- 2 =

rz'R3
=-06-981-2-05-0,2-0,6-981-2-0,866 + 20 210 _
- ) ) ) ) ) ) ) 0,1_2,0_

=192,075 [Ix.

IloacraBmsem TMOJIYUCHHBIC 3HAUCHUA B UCXOOAHOC YPABHCHUC (1)

35,825 - Vl2 = 192,075, otkyna

Vv, = /192'075 = 2,315m/c.
35,825

192,075
= 2,315wm/c.
35,825

TpeGoBanus K BbINOJTHEHHUIO 3aaHUS 110 IAaHHOH TeMe:
Cnenatps 6ubimorpadudeckoe onmMcanue JOKyMEHTA.
OCMBICIUTE OCHOBHOE COACPIKAHUC TCKCTA, ABAXKABI ITPOYUTAB CTO.

Ortser: V] =
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[Toxpasnensats MaTepraia Ha OCHOBHBIE CMBICIIOBBIC YaCTH, BBIICIISITh TJIABHBIC MBICIIH, BBIBOJIBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHUTE €Tr0 MYHKTHI U ONMPEACTUTE, UTO
CJICZyeT BKJIFOUUTH B KOHCIICKT ISl UX PACKPBITHSL.

Ha ocHoBe M3y4eHHsI COOTBETCTBYIOIINX Pa3/IelioB Y4COHUKOB, y4€OHBIX TTOCOOMIA M KOHCIIEKTa
JICKIHA C(hOPMYITHPOBATH OTBETHI HA BOIPOCHI.

ITopsinok BHINOJIHEHHS 3aJaHHUA:

CocTaBuTh MJIaH KOHCIIEKTA, paclpeeuTe cOOpaHHbI MaTepral B HEOOXOAUMOM JTIOTUYECKOM
IIOCJIEI0BATEIBHOCTH.

Komno3uimonHo opopMuUTE KOHCHEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TEME, TPOU3BECTH €€ aHaJIMU3, AaTh OTBETHI HA IIOCTABIICHHbIE
BOIIPOCBI.

®opma koHTpOJsi: ONpoC 110 TEME JEKIUH.

KoHTpoJibHbIe BONIPOCHI /151 IPOBe/IeHUs] 0OIIpoca 1o TeMe:

1. OOuue TeopeMbl IMHAMUKHA CUCTEMBI

2. Kunerndeckas sHeprus TBEPIOro Teja, CUCTEMBI

3. Pabora (cuibl, MOMEHTA)

4. Teopema 00 U3MEHEHUHN KMHETUYECKOM SHEPIUU CUCTEMbI

5. OceBoit MOMEHT UHEPIIMH TBEPAOIO TeJa (CTepKEHb, OAHOPOAHBIN AUCK U LIUIUHIIP, TOHKO-
CTEHHBIN JHCK)

7. Teopema IlITelinepa

8. KonnuecTBo ABMKEHHSI TOUKU U CUCTEMBbI

9. Teopema 00 U3MEHEHUU KOJIMYECTBA JABM)KEHUS TOUKU U CUCTEMBI, 3aKOH COXPAaHEHUS

TpeGoBanus k ogopmiiennio 3aganusi: OTBETHI HAa BONPOCHI IIPEICTABUTh B paboyeil TeTpaau.
KoHcnekTupys, ocTaBiIsITh MECTO IS IONIOJHEHUI, 3aMETOK, 3allUCEN HE3HAKOMBIX TEPMUHOB.

PexomenayeMble HCTOYHHMKH:

1. lnesckuii, B. A. Teopernueckast mexanuka / B. A. JlueBckuii. — 6-e uzn., crep. — Cankr-IlerepOypr:
Jlanb, 2023. — 348 c. — ISBN 978-5-507-48273-3. — Tekcr : anekTpoHHbIH // JIaHb : 31€KTPOHHO-0MO-
nmroteunHas cucrema. — URL.: https://e.lanbook.com/book/346016

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

3. batp, M. 1. Teopernueckast MexaHuka B mpumepax u 3agadax. Tom 1. Craruka u kunemaruka / M. W.
Barts, I'. 0. Ixxanenunze, A. C. Kenas3on. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 672
c. — ISBN 978-5-507-47033-4. — Tekcr : anexkTpoHHbIH // JIaHb : 3NeKTPOHHO-OMOIHOTeUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/322469

4. batb, M. 1. Teopernueckasi MexaHuKa B puMepax u 3agadax. Tom 2. lunamuka / M. U. bats, I. 1O.
oxanenunze, A. C. Kens3on. — 11-e usna., crep. — Cankr-IletepOypr : Jlans, 2023. — 640 c. — ISBN
978-5-507-47893-4. — Tekct : anekTpoHHbIN // JlaHb : anekTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332093

5. Makcumos, A. b. Teopetndeckast MexaHuka. Perenne 3a1aq CTaTUKKA U KHHEMATHKH : yieOHOE TI0Co-
oue / A. b. MakcumoB. — Cankt-IlerepOypr : Jlanp, 2022. — 208 c¢. — ISBN 978-5-8114-2008-7. —
Texcrt : anekTpoHHbIH // JlaHb : 3neKTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/212300

6. loponun, ®@. A. Teopernueckas mexaHuka : yueoHoe mocooue / @. A. Jloponun. — Cankr-IlerepOypr:
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — Tekcr : 25eKTpoHHbIH // JIaHb : 37I€KTPOHHO-0MO-
mmotednas cucrema. — URL: https://e.lanbook.com/book/212570
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Tema 8
Hpunyun /I’Anamobepa

Tunoeasn 3aoaua
Beprukanbuniit Baa aaunoft 3a(AB = BD = DE = a),
3aKpPENnJeHHbIH NOANATHHKOM A M noalunaukKoM D
BpallaeTca ¢ NMOCTOSHHOH YTJIOBOH CKOPOCThIO w. K Baay
JKECTKO NPHKPENJeH B TOuKe £ JIoMaHbIA OZHODOJHbIH
cTepxeHb Maccoil m u AauHoH 105, cocTosIiME H3 ABYX
yactei I u 2, a B Touke B npukKpenyied HeBeCcOMbIH
cTepiKeHb JJIHHOH [ = 5b ¢ TOyeuHOH Maccoll mgj Ha 7
KOHIte; 06a cTepKHA JeXaT B ORHOH MNJIOCKOCTH. _\9&
Hano: w=28 ¢ ', m=m-+tmeg=10 kr, ms =2 Kr, 1z
a=30°,B=1560° ¢=60°, a=03 ™, 6=0,1 m

OnpepgenurTb: peakiuH NOANATHHKA A M Noiwumuuka D, A
npeHefiperasi BecoM BaJja. %,

Pemenne. 1. H3o6paxkaem (c yuyeToM 3ajaHHBIX YIJIOB) Bajl H NpH-
Kpen/ieHHsble K Hemy B Toukax B u E crepxun (puc. 18, 6). Maccu wu
Beca vacred [ H 2 JOMAaHOTO CTePXHS NPONOPLHOHANBHW AJHHAM 3THX
yacTeR M COOTBETCTBeHHO paBHul m, = 0,6m; ma = 0,4m;

P;=0,6mg; P2= 0,4mg; P3=m3g. (1)

2. Ina onpenesieHHA HCKOMBIX peaKlUHH paccMOTPHUM IBHXKeHHe 3ajAaH-
HOH MexaHHMYecKo# cHcTeMbl H npumeHHM npuHuun JanamGepa. ITposenem

4
E \
50‘_ =
o =
D\ 7 ¢ ol
- é @-L ! R1 - ¥
3u a! h”- a. x A
=71 P1 . 'S"
g 60° P >
" h3 B acz el R;’ =
= _ hes @ -
9 = »
7 PY
X A A 2 L
/] X

a)
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'BpailalollHeCcs BMeCTe ¢ BaJOM KOOpJAHHATHbe OcH Axy Tax, 4YToGH CTepkK-
HH JIeXKaNH B MJOCKOCTH XY, H H300pa3HM AeHCTBYIOIIHE HA CHCTEMY CHJHL:
AKTHBHbE CHJBl — CHJIBl TaXecTH Py, Py, P; m peakuunm cBsizell —
'COCTaBJAIINE peakunn noanstHaka X4 Y, u peakumo LHJTHH P HYECKOTro
noAMMNENKa R p. -

Corsnacio npunHuuny [danamGepa, NpHCOEIHHHM K 3THM CHJAaM CHJHI
HHEPUHH 3JIECMEHTOB OJHOPOJHOrO JOMAHOTO CTEPXKHS H Tpy3a, CUHTas ero
MAaTepHanbHOH TOYKOM,

Tak kak Bajn BpauiaeTc PABHOMEPHO, TO JEMEHTHl CTEPXKHS HMEIOT
TONBLKO HOPMAJbHHE YCKODEHHS! .., HAnpaBJeHHHe K OCH BpalleHnsd,
a YHCJIEHHO Qe == ®°Ag, TAE Ay — PACCTOSIHEA 3JEMEHTOB OT OCH BpAUIEHHSL.
Toraa cuas uuepuun Ff GyayT HanpaBJeHB OT OCH BpallleHHs, a YHCAEHHO
F} = Ampap, = Amyo?hy, tie Am; — Macca anementa. Tax Kak sce F) npo-
NOPUHOHANBHBL /g, TO 3MIOPbl STHX NaPaIENbHBEIX CHJ HHEDIHH CTEPHKHA
06pasyioT AJs 4YacTH J TPEYrosbHHK, a VA 4acTH 2 — NPAMOYTOJLHHK
(puc. 08, 6).

Kaxayio H3 moayueHHbIX CHCTEM NapasjeibHBIX CHJI HHEPUHH 3aMeHHM
ee paBHOACACTBYIOILEH, PABHOH rAIABHOMY BEKTOPY 3THX CHA. Tak Kak Mo-
AyJsib. TJIABHOrO BEKTOpA CHA HHepuuHM JI060ro TeJa HMeeT 3HadeHHe
R"= ma,, rae m — Macca Tela, ac— yCKOpeHHE €ro UEHTpa Macc,
TO JUIfi YacTeH CTEePXKHA COOTBETCTBEHHO MOJYUHMM

Rt = miac,, R} = myac,. (2)
Cuna unepunu ToueuyHoH Macchl 3 AO/MKHA GHIThb HANpaBNEHa B CTOPO-
HY, NPOTHBONOJNOXKHYIO €€ YCKOPEHHIO H YHc/IeHHO GyZer paBHa

F3 = msa; . ‘ (3)

.

Yckopenusi ueHTpoB macc uyacref /] W 2 CrepxHS H rpy3a 3 pPaBHbI:
2 2
aci= wher, Gey= w°hc2, a3 = 0’h3, (4)

rae hci, hco— paccTosiHuA UEHTPOB MacC 4acTell CTepXKHS OT OCH Bpauie-
HHS, a h3 — COOTBETCTBYIOUIEe PACCTOSIHHE Tpysa:

hey = 3bsin30° = 0,15 ™,
hey = 6bsin30° = 0,3 ™, (5)
hs = [sin60° = 5bsin60° = 0,43 ™.

Hoacraeus B (2) u (3) 3nauenus (4) ® yura (5), ANOJIYYHM YHCJOBHE
3HaveHHsa Rf, RY u F%:

Rf= 0,6mw%h;, = 57,6 H,
R} = 0,4me’he, = 76,8 H, (6)
Fé‘ = m3m2h3 == 55,0 H .

[Ipu stoM suuum peficteus pasuogeficreylomux R W R npoitayr
Yepes UEHTPBl TAXKECTeH COOTBETCTBYIOILHX 30D CHA HHepuwu. Tax, JUHAA
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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.

TpeOoBaHMsI K BHINIOJTHEHHUIO 32/1aHMSI 10 JAHHOM TeMme:

Cnenatps 6ubmorpaduieckoe onucanue JOKyMEHTA.

OCMBICTUTH OCHOBHOE COJIep:KaHUe TEKCTa, IBAXIbl IPOYUTAB €TO.

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 Pa3esioB Y4eOHUKOB, Y4EOHBIX OCOOUI 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 MHEPLIUU TOUYEK TBEPJOTO Tela K IEHTPY

TpeboBanus k opopmiieHuo 3axanusi: OTBETHI Ha BOIIPOCH! IPEJCTaBUTH B paboueil TeTpau.
Koncnektupys, ocTaBisiTh MECTO JIJIS IONOJTHEHHH, 3aMETOK, 3aruceil He3HAKOMBIX TEPMUHOB.
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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-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/346016

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

3. bate, M. U. TeopeTnueckas MexaHuka B mpuMepax u 3aaadax. Tom 1. Ctathka 1 KHHEMaTHKa
/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-
oubmmoteunas 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 : 31I€KTPOHHO-OMOJINOTEY-
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 mocodue / @. A. JloponuH. — 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.

HOIIpa?;l[eJ'ISITB MaTcepurajl Ha OCHOBHBIC CMBICIIOBBIC YaCTH, BBIACIATD I'NIaBHBIC MBICJIU, BHIBO/IBI.
CocTaBuTh IJIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIUPYHTE €ro MyHKTHI U ONPEAETUTE, YTO
CJICAYCT BKIIIOYUTH B KOHCIICKT IJIA UX PACKPBITHUA.

Ha ocHOBe u3y4eHus COOTBETCTBYIOIIMX Pa3/esioB Y4eOHUKOB, Y4eOHBIX OCOOMI U KOHCIIEKTa
JEKIHA c(hOPMYIHPOBATH OTBETHI HA BOIPOCHI.

ITopsinok BHINOJIHEHHS 3aJaHUSA:

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

Komno3zunmonno oopMute KOHCIEKT.

N3yunth yueOHyI0 HHPOPMALIUIO 110 TEME, POU3BECTH €€ aHaIN3, JaTh OTBETHI HA TOCTaBJICHHBIC
BOITPOCHI.

®opma koHTpoOJsi: ONpoc 1Mo TeMe JSKIUH.

KoHTposibHbIe BONPOCHI /IJIsl NPOBEEHHS OIPOCca 1Mo TeMe

1. CBs3u, HajaraeMble Ha MEXaHUYECKYIO CUCTEMY

2. Bo3MOXHBIE TIepEMEIICHUS MAaTEPHATTLHOW TOYKH U CUCTEMBI

3. Uncao crenener cBOOOIBI CUCTEMBI

4. TTpuHIHIT BO3MOXHBIX ITEPEMEICHUH 1 00IIee ypaBHEHUE TUHAMUKH

TpedoBanus k opopmiieHuro 3aganusi: OTBETH Ha BOMPOCHI MPEICTABUTh B paboueil TeTpaiu.
KoHncnektupys, ocTaBiIsITh MECTO 7S IOMOJTHEHUI, 3aMETOK, 3alrceil HE3HAKOMBIX TEPMUHOB.
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