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1. O0mme opraHM3alMOHHO-METOAMYECKHE YKA3AHUS

1.1. CamocrosTenbHas paboTa MPOBOJUTCS BHE CETKH PACIHCAHMS CTYJEHTaMU
CaMOCTOAATENIbHO Ha 0a3e wuMmerouerocs OMOIMOTEYHOro (OHAA W JOCTYIHBIX
AIIEKTPOHHBIX pecypcoB Ha caiite MI'TY www.mstu.edu.ru

1.2. HenstMu caMOCTOSTENbHOM pabOThl SBIAIOTCS: YriayOJeHUE MPaKTUYECKUX
HAaBBIKOB 110 H3y4Yae€MbIM B CETKE pAacHHCAHHUs BONPOCAM U CAMOCTOSITENBHOE
U3y4YEHHUE psiia TEOPETHUYECKUX M MPAKTUYECKUX BOIPOCOB, HE HM3YyUYaBIIMUXCSA HA
3aHATHUSX B CETKE PaCIUCAHMUS.

1.3. CamocrosiTenbHast paboTa SBISETCS HEOTHEMIIEMOW YaCThblO HU3YYEHUS
JTUCHUIUIMHBI, TaK Kak oOmuii o0bEM €€ M3yueHUs B yacax OMpeaesieTcss ¢ YUETOM

00BEMa CaMOCTOATENBHON paboOTHI.

1.4. Baxuedmum ¢GakTopoM ycnemHoro #  3(QQPEeKTUBHOro  MPOBEACHUS
CaMOCTOSATEIILHOM paboThI SBISETCA €€ CUCTEMATUYECKHUI U MIIAaHOMEPHBINA XapakTep

B COOTBCTCTBHUU C TECMATHUYCCKHUM ITJIAHOM.

1.5. HaCTOSIHII/Ie MCTOAUYCCKUC YKA3aHHA TMPCAHAZHAYCHBI JII PYKOBOJACTBA B
IMPOBCACHUUN CaMOCTOSITCIbHOMU pa6OTBI N 1JI1 OOCHKHU CTCIICHU ee 3(1)(1)€KTI/IBHOCTI/I.

1.6. B HAaCTOAIIUX YKa3aHUAX IIPCACTABIICHBI TCMbI, HU3YYdCMBIC CTYACHTAMU B
IMponecCc ayaTuTOPHBIX BaHHTHﬁ, d TaKKC HCKOTOPBIC AOIMOJHUTCIIBHBIC BOIIPOCHI JJIA
Ooiee FJIY6OKOFO HU3yUCHUS OTUCTUITIINHBI.

1.7. JlonoJHUTENbHBIE METOJAMYECKUE YKa3aHUS M Pa3biACHEHUS MO KOHKPETHBIM
BOMPOCAaM MOTYT OBITh MOJIYYEHBbl HETIOCPEJCTBEHHO Yy TIPENojaBaTeisi B Yachl
VHUBUYaJIbHBIX BEUEPHUX KOHCYJIbTALIUM.



2. HammeHOBaHuUe TeM M COiepPKAHUE CAMOCTOSITeIbHOI PadoThl

Kunemartuka. Ilpenmer xkunemaTuku. BekTOpHBIM crocob 3amaHusi BUMKEHUS
TOUKH. EcTecTBEeHHBI croco0 3aJaHusl JBUKEHUS TOUYKU TpaeKkTopusi TOUKH.
OrnpeneneHne CKOPOCTU U YCKOPEHUSI TOUKH TIPU Pa3IUyYHBIX CIoco0ax 3aaHust

JABMOKCHUA.

CkopoCTh M YCKOpPEHHE TOYEK Tejla NpPU €ro MOCTYNaTebHOM JIBUKEHUHU.
Bpaienre TBepAoro Teisa BOKPYT HEMOJBMXXHOM OCH. YTIIOBasi CKOPOCTh U
yriaoBoe yckopeHue. OmnpenesneHue CKOpPOCTEM W yCKOpEHUH  TOYeK

BpalmaromerocAa Tejia

[Inockoe JnBUKEHHME TBEPAOro Tela M JABW)KEHHE IUIOCKOM (Urypel B ee
mwiockoctu. OnpeneneHue CKOpocTei Todek Iulockod ¢urypsl (popmyna
Ditnepa). Teopema 0 HPOEKIUAX CKOPOCTEH JBYX TOYEK Tejia Ha MPAMYIO,
COCIMHAIONIYI0O JTH TOYKH. MrHOBeHHbIH 1eHTp ckopoctet (MLIC) wu
ornpejieieHre ero nojoxkenus. OnpeneneHue CKOpoCTH JIF0OONH TOYKHU TIOCKON

¢urypsi ¢ nomoupio MILIC. Onpeznenenrue ycKkOpeHUid TOUEK TNIOCKON (PUTYPBI.

JIBi>KeHHE TBEPAOTO Tejla BOKPYT HEMOABMIKHOW TOYKH; OOIIMKA clydaid
JBUKEHUSI CBOOOJHOTO TBEPIOTO Tena. YpaBHeHHUs ABWkeHus. OrpejaeneHue
CKOPOCTEHN U YCKOPEHUM TOYEK TeJa.

AOGCOIIOTHOE U OTHOCUTEIBHOE JIBUKEHHE TOYKH; CII0)KHOE JIBUKEHUE TBEPAOTO
tena. Teopema o cinoxkeHnn ckopocteil. Teopema Kopuwonuca o cliokeHUU

yckopeHuil. Y ckopenue Kopuolnca u ero BbIYHCICHUE.

DJnieMeHThI cTaTuKU. OCHOBHBIE MOHATHS M aKCUOMBI CTaTUKKU. CBA3U U peakinuu
cBa3ei. CucteMa cwi. YcCIOBHUS paBHOBECHS Tela MHpPU JACHUCTBUM HAa HErO
CXOJISIIIENCsl CUCTEMBI CUl. TeopeMa 0 Tpex HemapaliebHbIX CHIaX.

Mowment cuibl. [Iapa cuin. Moment napsl. [IpuBeneHne npon3BOIBHON CUCTEMBI
CWJI K JaHHOMY LEHTPY. AHAJIUTHUYECKHE YCIOBUS PABHOBECHUS MPOU3BOJBHOMU
cucrembl cui. Teopema BapunboHa. YcClnoBHsS pPaBHOBECHUS IUIOCKOM H
IIPOCTPAHCTBEHHOW CUCTEMBI CHUJL.

Tpenune ckonbxenus. TpeHne kaueHus. PaBHOBecHe Npu HAaIW4YWK CUJI TPEHHS.
[leHTp TsKECTH TBEPIOIO TENA U €r0 KOOPAUHATBHI.

Juunamuka. Ilpeamer nuHamuku. 3akoHbl MexaHuku [‘anunes-HbroToHa.
[Ipsmast u oOpatHas 3amaun guHamukd. JluddepeHunanbHble ypaBHEHHS
MOCTYNAaTEAbHOTO JABUKEHUS TBEpAOro Tena. OTHOCUTENbHOE JIBUXKEHUE
MAaTepUaIbHONW TOYKH.



10.

11.

12.

13.

14.

15.

16.

KonuuectBo nBuxkeHuss matepuanbHOM Touku. Mmmynbc cunbel. Teopema 00
W3MEHEHUHU KOJWYECTBA JBMIKCHUS TOYKH. MOMEHT KOJIMYECTBA JBHKCHHS
MaTepuarbHOW TOYKHM OTHOCUTENBHO IIEHTpa U Oocu. Teopema 00 M3MEHEHUU
MOMEHTa KOJIMYECTBA ABUKEHUS TOUYKHU.

PabGora cunbl. Momnocts. KuneTnueckas 5»HEprusi MaTepUATbHON TOYKH.
Teopema 00 HW3MEHEHMM KHUHETHYECKOW »HHEpruu Touku. [loTeHIMambpHOe

CUJIOBOE moJie, cuioBast pyHkuus. [loTeHuanpHas sHeprusi.

CBoOonHbIE TIPSIMOJIMHEWHBIE KOJIE€OaHUS MaTepUaJbHOM TOYKU. AMILIUTYAA,
yacToTa, ¢a3za COOCTBEHHBIX KoJjieOaHMi. 3aTyxaromue Kojaebanus. JlekpemeHT
Kosiebanmii. BerayxeHHbie Konebanus. BiusHue conpoTuBIeHusI.

Mexannueckas cucremMa. Macca MexaHM4YeckorM cuctembl. LlenTtp Macc
MexaHuuecko  cuctembl. JuddepeHnuanbHbie  ypaBHEHHS  JIBHXKCHUS
MEXaHMYECKOM CcucTeMbl. MOMEHThl HMHEPIMU CHUCTEMBI W TBEPAOTO Tela.
Teopema [Troirenca-llrerinepa. KonmuecTBO  ABHXKEHHST MEXAHUYECKOU

CUCTCMBEI. TeopeMa 00 M3MEHEHHUHU KOJIMYECTBA ABHKCHUA CUCTCMBI.

I'maBHBIE MOMEHT KOJIHWYECTB ABMXKCHUA CHUCTCMBI. TeopeMa 00 M3MEHEHUH
TJIaBHOT'O MOMCHTA KOJIMYCCTB IOBHKCHHA CHCTCMBI. Kunernueckas OHCPI'UA
CHCTCMBEI. TeopeMa 00 M3MCHEHUM KHMHETHYCCKOMU OHCPTUU CUCTCMBI. Ilonnas
MCXaHUYICCKasA OHCPrusd CHUCTCMBI. I[BI/I)KCHI/IC TBEPpAOIro TCjIa BOKPYT
H@HOIIBPI)KHOﬁ TOYKH.

[Tpunuun JlamamOepa 11t MaTepualbHOW TOYKH U JIJII CUCTEMBI MaTepHUAIIbHBIN
Touek. CBS3M M MX ypaBHEHHS; NMPUHIIMI BO3MOXXHBIX MepemernieHuid. Obiiee
YpaBHEHUE JVHAMUKU. O60011eHHBIE KOOPAMHATHI CHCTEMBI.
Huddepennmanbabie  ypaBHEHHS JIBIDKCHHS MEXaHHYECKOW CHUCTEMBI B

0000IIeHHBIX KOOPAMHATAX WM YpaBHEeHUs JIaHTpaHka BTOPOro pona

I[Mpunuun  amuneroHa-OCTpOrpajgckoro;  MHOHATHE 00  YCTOWYMBOCTH
paBHOBECHS; Mallble CBOOOJHBIC KOJCOAHUS MEXaHMYECKOW CHUCTEMBI C JBYMS
CTETICHSIMUA CBOOOJIBI U MX CBOMCTBA, COOCTBEHHBIE YaCTOTHI U KOI(PPHUIIUEHTHI

b opMBI.
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4. MeToaMYECKHUE YKA3aHUSA K HU3YYEHUIO TEM AU CIUTNIMHBI

1. Kunematuka TOYKH, CIOCOOBI 3aJjaHus ABMXKEHUS TOUkH. ClielyeT pa3inyarh
TpHU crioco0a 3aiaHusl ABUKEHUS TOUYKU: BEKTOPHBIN, KOOPAUHATHBIN (B JEKapTOBBIX
KOOpJAMHATaX), €CTECTBEHHBIN (B OCSIX €CTECTBEHHOTO TpexrpaHHuka). HeoOxoaumo
HAyYUTbCS OMNPENENsATh CKOPOCTH M YCKOPEHHS TOYKH MPU Pa3IUYHBIX CHOCO0ax
3aganus aBwkenus. ([1] ctp. 95-114, [2] ctp. 11-29, [3] c1p. 98-115).

Koutponenbeie Bompockl: Yto wu3zywyaer kuHematuka? HazoBute cnocoOsl

3a7aHusl JBMXKEHUA TOYKH. Yem OTIMYalTCid KacaTeIbHOE W HOPMAIBHOE
yckopenus? Hamumure dopmynsl ux BblUHCIeHUs. Ha3zoBute dYacTHbIe ciydau
IBWO)KEHUS TOYKUA. Kak HalWTH CKOPOCTh M YCKOpeHME B Kaxzaom ciydae? Kak
CBSI3aHBI M@Ky COOOH pa3IuyHbIe CIIOCOOBI 3a/1aHUS IBMYKCHUSI TOUKHU ?

2. IloctynaTenbHOE IBMKCHHE TBEPJIOTO TEJa, BpAIlICHUE TBEPAOTO TeJla BOKPYT
HETIOJIBFDKHON OCH. YSICHUTH MOHSATHS 00 a0COIIOTHO TBEPJAOM Tejie. BBIABUTH CBSI3b
MEXIy YPaBHCHHEM BpAIATEIBLHOTO JBUKCHHS, YIJIOBOH CKOPOCTBIO M YIJIOBBIM
yckopeHueM Tena. HeoOXoaumMo HayYuThCs HaXOAUTh CKOPOCTH M YCKOPCHHS TOUYCK
Bpamaromierocs tena. ([1] ctp. 117-126, [2] ctp. 29-43, [3] ctp. 115-124).

KoHTponbsHble Bompockl: JlaliTe ompeaeiacHue BpamlaTeIbHOTO JIBHKCHHS

TBEpAOTO Tejla BOKPYr HemoABWXHOM ocu. IlpuBenute npumepsl. Kak Haiitu
CKOPOCTh M YCKOpPEHHE TOYKHM Bpamaromierocs tena? Ha3zoBuTe 4yacTHbIE ciydau
BpallaTeIbHOTO JABUKEHUSI TBepAoro Ttejna. Kak HaWTU yriaoBble CKOPOCTH U
yCKOpeHuss B KaxaoM ciaydae? Kak HalWTH CKOpPOCTh U YCKOPEHHE TOYKH
BpalIAIOIIErocs Tejla B BUJI€ BEKTOPHBIX MPOU3BEACHUN?

3. Ilnockoe mBmxenue TBepAoro teia. HeoOXoammMo HaydUThCS OMPENEIECHUIO
CKOPOCTEH M YCKOPEHUW TOYEK TUIOCKON (UTYPHI C TOMOIIBI0 (GOpMyIsl Diinepa u
TEOPEMBl O TMPOEKLIMIX CKOPOCTEM [BYX TOYEK TBEPIOro Tejla Ha MPSAMYIO,
COCIMHSIONIYIO 3TH TOYKH. Y IETUTh 0CO00€ BHUMAHHE HAXOXJICHHIO MTHOBEHHOTO
1eHTpa ckopocteit ([1] ctp. 127-147, [2] cTp. 45-71, [3] cTp. 124-150).

KonTposibHbie BOmpockl: JlaTe omnpenesieHue IIOCKOro IABUXKEHHUS TBEPAOTO

Tena. UTO Ha3bIBAlOT MTHOBEHHBIM IICHTPOM CKopocTed? 3ammmure ¢Gopmydmy,
BBIPAXKAIOIIYI0 TEOPEMY O MPOEKIUAX CKopocTel. Janumute hopmyiny Ditiaepa A
HaxXO0XJIEHUS CKOPOCTH TOYKHU. PacckakuTe O 4YacTHBIX Cly4yasiX HaXOXKIEHUS
MTHOBEHHOTO IIEHTpa CKOpocTed. 3amummure GopMyiny Ounepa s HaX0XKICHUS
YCKOPEHHUS TOYKH. 3alUIlINTE CBONCTBAa MTHOBEHHOTO IIEHTPa CKOPOCTEH.

4. ]JIBrm>keHue TBEpAOro Tejla BOKPYr HEMOABUXKHON TOUKU. O3HAKOMUTBHCS C



IIOHATUEM MTHOBEHHOW YIVIOBOM CKOPOCTH, MTHOBEHHOHN ocu BpaiieHus. Hayuurcs
OMpEeNeNATh CKOPOCTH M YCKOpeHHuss Touek Ttena. OOmuid ciaydail JBUXKEHUS
CBOOOJHOTO TBEPAOIO Teja. YMETh 3alUChIBaTh YPABHEHMS ABUKEHUS, ONPEIEIATh
CKOPOCTH U ycKopeHus Touek tena.([1] ctp. 147-155, [3] ctp. 150-162)
KoHTtponbHbie Bonpockl: /laliTe onpeneieHue ABUKEHUS TBEPIOIO Teja BOKPYT

HEMOJABMKHOW TOUKU. UTO Ha3bIBaIOT yriaMu Jisiepa? UTO Ha3bIBalOT MTHOBEHHOM
oceto BpaumeHusi? Kak onpenpensiercs ckopocte Touek Tena? Kak ompepensiercs
YCKOpPEHHUE TOYEK TeJa (BpallaTeibHOE U 0CECTPEMUTENIbHOE)? 3auIInTe ypaBHEHUS
JBIKEHUSI CBOOOIHOTO TBepAoro tena. Kak onmpeaensitoTcsi CKOpoCTU U YCKOPEHHUS B
3TOM ciiyyae?

5. CnoxHoe JBWKeHHWE TOYKH. HeEoOXoauMO HAyYUTBCS  pa3inyaTh
OTHOCHUTEIBHOE, IEPEHOCHOE U a0COJIFOTHOE JIBIYKEHNE TOYKH M HAYYUTHCS HAXOIUTh
COOTBETCTBYIOIIIME CKOPOCTH. YIenuTh ocoboe BHUMaHHEe Teopeme Kopuomuca.
CrnoxHOE ABMIKEHUE TBEPAOTrO Teja. PaccMOTpeTh ClI0KEHHE BPAIICHUH BOKPYT JIBYX
napajuieIbHBIX OCEH, CI0KEHUE BPAIICHU BOKPYT NIEPECEKAIOIINXCS 0Cei, BHHTOBOE
nemkenue. OOpaTuTh BHHMaHHE Ha HAXOXKJICHHE YIVIOBBIX CKOPOCTEH B
BhIIIICyKa3aHHBIX ciydasx. ([1] ctp. 155-180, [3] ctp. 162-210).

KonTponbHbie Bompockl: [laiiTe moOHsATHE aOCONMIOTHOTO, OTHOCHUTEIHLHOTO U

MEPEHOCHOTO ABMIKEHMM TOUukH? UTO Ha3bIBalOT aOCOTIOTHOW CKOPOCTHIO TOYKH?
JlaiiTe ompeneneHne OTHOCUTEIBHOM CKOPOCTHA TOYKU. UTO Ha3bIBAETCS MEPEHOCHOMN
CKOpOCThIO TouKku? 3anumute Teopemy Kopuonuca? B kakux ciydasx KOPHOIUCOBO
yckopeHue paBHo Hymto? Kak nHalitu yckopenue Kopuonuca? UYrTo HazbIBaIoT
CIOXXHBIM JBM)KEHHEM TBepaoro Ttena? Kak HaiigeTcs CKOpOCTh MpU  JBYX
MOCTYTMATEeNbHBIX NBHXKEHUAX? Kak Halimercs aOCONIOTHas yrioBas CKOPOCTh IpHU
JIBYX BpallaTeJbHBIX IBM)KCHUSIX, €CJIM BpalleHUsl B 0JHYy cTopoHy? Kak Haiinercs
aOCOJIFOTHAsT yrjoBas CKOPOCTh MPHU JABYX BpaIllaTeIbHBIX JBIKCHHUSAX, €CIIU
BpalleHUs B pa3Hble CTOpoHbI? UTO Ha3bpiBaeTca mapoi BpaiieHuii? Kak Halijercs
aOCOJIFOTHAsT YIJIOBass CKOPOCTh IIPU JIBYX BpAIaTECIIbHBIX JBW)KCHHUSAX BOKPYT
nepecekaromuxcsi oce? Uto Ha3pIBalOT BUHTOBBIM JBHKEHHEM? UTO Ha3bIBAIOT
maromM BuHTa? Kak HaifIeTCs CKOPOCTh TOYKH MPH ABUKCHUU 10 BUHTOBOM JIMHUU?

6. AKCHOMBI CTAaTWKH, CBSI3M W WX peaknuu. HeoOXoammMo HaydUThCS
F€OMETPUUYECKOMY M aHAIMTUYECKOMY crocobaM cioxeHus cwil. Cxonsiasics
CHUCTEMA CHJI, €€ MPUBEJICHUE K PABHOJCUCTBYIOUICH. YCBOWUTH MOHATHS IMPOEKIUU
CWJIBbI HA OCh U Ha MJIOCKOCTh. He myTaTh MOHATHUS CBSI3U U peakuuu cBsazei. ([1] cTp.
9-31, [3] cTp. 10-24).

Konrtposnbhbeie Bompockl: UTO Ha3bpiBalOT aOCOMIOTHO TBEpAbIM TeioM? Uto

Ha3bIBAIOT CBOOOHBIM TeaoM? JlaliTe ompenenieHue cBI3u. UTo Ha3bIBAIOT peaKiuei
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cesa3u? CdopmynupyiiTe NpuUHIUI OCBOOOXKITaeMOCTH OT cBs3eid. [lpuBenure
pUMEPBI 0OCBOOOXKIEHUS OT CBA3eH. UTO Ha3bIBAIOT cxoasielics cucreMon cui? Uro
Ha3bIBAlOT PABHOACHCTBYIOIIECH? 3alWIIATE YCIOBHE PAaBHOBECHUS CXOAALIEHCA
CUCTEMBI CHJI.

/. MoMeHT cuiibl OTHOCUTENIBHO TOUKH. [lapa cuin. MoMeHT napsl, ee CBOICTBA.
AnanuTtndeckue ycioBus paBHoBecua. OOpaTuTh BHUMaHHE Ha TeopeMy BapunboHa
O MOMEHTE PAaBHOACHCTBYIOIIEM M TEOpPEMY O MApPAJUIENIBbHOM IIEPEHOCE CUJIBI
Heo0xonuMo 03HAaKOMUTBHCS C IJIAHOM peuleHus 3agad ctaTuku. OOpaTuTh ocoboe
BHMMAaHUE Ha OCHOBHYIO TEOPEMY CTaTHKH U €€ PUMEHEHUS ISl YIPOILIEHHS CUCTEM
cun. Ilmockas cuctema cui. AnreOpanyeckuii MOMEHT CHIIbL. AnredpanydecKkuit
MOMEHT Napbl CHJI. YCJIOBUS PABHOBECHUS IIJIOCKOM CUCTEMBI CHUJ. MOMEHT CHIIBI
OTHOCHUTENIBHO OCH. IIpocTpaHCTBEHHass CHCTEMA CHJ, YCIOBHS PaBHOBECHS.
OO6paTtuTh BHUMaHUE Ha npaBwmiio 3HakoB. ([1] ctp. 31-56, 72-86, [3] cTp. 34-57, 69-
92).

KOHTpOJILHBIE BOIIPOCHI: JlaﬁTe ONpCACICHUC MOMCHTA CHJIBI OTHOCHUTCIIBHO

Touku. Korja MOMEHT Cujbl OTHOCHUTEIBHO TOUYKM paBeH HyM0? YUTO Ha3bIBaIOT
napoii cun? HazoBute cBoiicTBa napel cwil. Jlailte onpeneneHne MOMEHTa maphbl CUJL.
3anuimmuTe YCJIOBUSI paBHOBECHUS] TPOU3BOJBbHOW cucteMbl cuil. Cdhopmynupyirte
Teopemy BapunboHa. [laiiTe ompenelieHue IUIOCKOW CHUCTEMBI CHJI. UTO Ha3bIBAKOT
anreOpanyeckKuM MOMEHTOM CHJIbI? UTO Ha3bIBaIOT alreOpandecKuM MOMEHTOM
napel cwi? 3anuiIuTe YCJIOBUS PAaBHOBECHUS IUIOCKOM cucTeMbl cuil. Jlaiite
ONpeAeICHUE MPOCTPAHCTBEHHOW CHUCTEMBI CUJI. UTO HA3bIBAIOT MOMEHTOM CHJIBI
OTHOCUTEJIBHO OCH? 3aluIIUTe TEeOMETPUYECKOE M AaHAJUTHYECKOE YCIIOBHUE
PaBHOBECHS MPOU3BOJILHON MTPOCTPAHCTBEHHON CHUCTEMBI CHJL.

8. Tpenume ckonpxeHus. TpeHuwe kadeHus. PaBHOBecwe MNpU HATUYHH CHII
tpenus. LlenTp TspkecT Tena. CrocoObl onpeieNICHUs MOI0KEHUS IIEHTPOB TAKECTH
tena. OOpaTUTh BHUMAHHWE Ha pPA3IUYUE CTATUYECKOTO W JUHAMHYECKOIO
KodhdumrieHTa TpeHus. YCBOUTH MOHSATUS MPEISTbHONW CUIIBI TPEHUS, MPEACIBHOTO
paBHOBECHS, pEATbHON CBSI3H, YIJIa TPEHUs, TPEHUS KaueHHs, KO (UIIMEHTA TPEHUS
kauenws. ([1] ctp. 64-72, 86-93, [3] cTp. 57-69, 92-98).

KonTposbHbie Bonpockl: UTo Ha3bIBAIOT TPEHUEM CKOIbKEHHS? UTO Ha3BIBAIOT

ctaTdeckuM  Kodddunmentom  TpeHuss? Uro  HA3BIBAIOT  JUHAMHYCCKUM
kod(ppunmerTom Tpenusa? Kak HaxoauTcs: peakius peaabHol cBs3u? UTo Ha3bIBAIOT
yriioM TpeHus? UTo Ha3pIBalOT TpeHHEM KaueHHs? PaBHOBecME C y4ETOM CHII
TpeHus. UTo Ha3bIBAIOT IEHTPOM TsikecTH? Kak BBIYMCISIOTCS KOOPAMHATHI IIEHTpa
TSIKECTH?



9. OcHOBHBIE 3aKOHBI TUHAMHUKHU. [IoHSATHE 00 MHEPIIMOHHON CUCTEME OTCUETA.
OOpatuTh BHUMaHUE Ha TO, YTO MEPBBIM M BTOPOM 3aKkOoHBI HbrOTOHA cripaBeaMBbI
TOJIbKO B MHEPLUAIBHBIX CUCTEMaxX OTCUYeTa. YSCHUTh (PU3NYECKUIA CMBICH MOHATHS
«vaccay. uddepeHuuanbHble ypaBHEHUST ABMKEHUS MATEpPUATbHOM TOUKH M HX
VHTETPUPOBAHUE IS CIy4acB JACHCTBUSA OJHOU CUJIbI 3aBUCALIECH OT BPEMEHU WU OT
CKOPOCTH, WM OT IOJIOKEHUs TOYKHU. BiusHue HadanbHbIX yciaoBuil. Hayuurcs
COCTaBIIATh M pelath IudpepeHnranbHble YpaBHEHUS JIBHKEHUS MaTepHATbHON
TOYKM B JIEKAPTOBBIX KOOpPAMHATAX M B IPOEKIUAX HA OCH €ECTECTBEHHOI'O
TPEXTPAaHHUKA. BBIACHUTH poOib HayalbHBIX YCIOBUM OTHOCUTENBHOE IBHUKECHHE
matepuanbHoi Touku ([1] ctp. 180-201, 223-227, [3] ctp. 210 — 229).

Koutponbneie Bompockl: Chopmynupyiite 3akoH uHepuuu. Jlaiite nonstue oo

UHEPLMAILHON CUCTEME OTcYeTa. 3aluIluTe OCHOBHOM 3aKOH JIMHAMMKH.
ChopmynupyiiTe  OpPUHIMI  HE3aBUCUMOCTH  JEHUCTBUS  CWJI.  3alUIIUTE
muddepeHnranbHble  YpaBHEHUS JIBIDKCHHS MaTEpUalbHOM TOUYKM B JEKapTOBOM
cucteMe KoopAuHAT. 3anumure auddepeHnnanbHble  YpaBHEHUS —JABUKCHUS
MaTepHUAbHON TOYKH B MPOEKIUSAX HAa OCH €CTECTBEHHOW CHUCTEMbI KOopjauHaT. B
yeM 3aKioyaercd MpsMas M oOparTHas 3ajaud JUHAMUKK To4yku? Yto Takoe
HavasbHble ycioBus? KakoBa MX posib MpHU pelIeHUH OOpaTHOW 3ajlayd TUHAMUKU
matepuanbHoi Touku? CdopmynupyiiTe TPUHIMI OTHOCUTENbHOCTH [anumes.
KakoB ¢Qu3nueckuii CMBICI MOHATHS «Maccay. 3anumurte AuddepeHuanbHoe
YpaBHEHHUE JABUKECHHS MaTEPUAIBHON TOYKH B JE€KAPTOBBIX KOOPJAWHATAX. 3ANUIINTE
muddepeHnraIbHOe ypaBHEHHUE NBW)KCHHUS MaTepUANbHOW TOYKM B MPOEKIUSAX Ha
OCH €CTECTBEHHOI'O TPEXIPaHHUKA.

10. KonmnyecTBO ABMIKEHHS MaTepUadbHON Toukd. UMimynbe cuibl. Teopema 00
U3MEHEHWU KOJIMYECTBA JBWKEHHS TOYKA. MOMEHT KOJIMYECTBAa JIBHIKEHUS
MaTepHaIbHOM TOYKM OTHOCHTEIBHO IIEHTpa U Ocu. Teopema 00 H3MEHEHUU
MOMEHTa KOJIM4ecTBa JABKeHUS To4ukH. ([1] cTp. 201 — 206, [3] cTp. 214 — 218)

KonTtponbHbie Bompockl: UTO Ha3bIBAIOT UMMOYJIbCOM CHIBI? UTO Ha3bIBaIOT

KOJINYCCTBOM JIBHMXXCHUA TOYKH ? IlaﬁTe OIIpCACICHUC MOMCHTA KOJHMYCCTBA
JABUWKCHUA MaTepHaHLHOﬁ TOYKH OTHOCHUTCIBHO HCIIOABHKHOTI'O LHCHTpA,
OTHOCHUTCJIBbHO HCHOI[BH)KHOﬁ OCH. 3amuIImTe TCOPEMY 00 M3MEHECHUH KOJINYECTBA
ABMOKCHHA TOYKH. 3anummuTe TCOPEMY 00 W3MEHECHMHM MOMEHTa KOJIMYECTBA
JABMOKCHUSA TOYKH.

11 Kunernueckas JHEpPrusi MarepuanibHON TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW AHEPTHU MaTepuaibHON Touku. PabGoTa cuibl. Beruncienue paOoThl
CWiIbl B mpocTedmux chydasx. HeoOxonumo HayuuThbecsi OMNpeneisTh padoTy
MOCTOSSHHOW CHJIbI, pabOTy cuja TKECTH, pabdoTy CHIIBI YIPYrocTH, padboTy
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MOCTOSIHHOTO M TIEPEMEHHOT0 MOMEHTAa, MPUIIOKEHHOTO K TEey, BpallaroleMycs
BOKPYT' HEIMOJBWXHOU OCH, PabOTy CUJIbI TPEHUsS. 3HATh, JJISI KAKUX CUCTEM CymMMa
paboT BHYTPEHHUX CUJI PaBHA HYJIO U YMETh UCMOIb30BaTh 3TO MPHU PEIICHUHU 3a]1a4.
Nmeth noHsITHE O MOIMHOCTH cwibl U ee Bhiuucienuu. ([1] ctp. 201 — 219, [3] cTp.
229 — 241).

KontposnbHbeie Bompochl: Kak HalWTH KMHETUYECKYIO HHEPTHI0 MaTepHaIbHOU

toukn? Kak HaliTu 3nemeHTapHyto padoty cuibl? [IpuBeaurte npruMepbl BEIYUCIECHUS
paboT: MOCTOSTHHOW MO MOJYJIO M HAaIpaBJICHUIO CHJIbI, CUJIBI TPEHHS, HOPMaJIbHOM
pEeaKIuu MOBEPXHOCTH, CUJIBI TSIKECTH, CUJIBI YIIPYTOCTH, Naphl cuil. Kak n3MeHuTcs
(dopMyIa 3aIMCH TEOPEMBI JIJISl HEU3MEHIEMON MEXaHUYECKON CUCTEMBI?

12. Konebanusa marepuaibHOoi TOouku. OOpaTUTh BHHUMAaHHE Ha YCIOBUS, MPHU
COOJIIOJIEHUN KOTOPBIX JBUXKEHHWE TOUKH OyAeT MMETh KoJjeOaTelbHbIM XapakTep.
CBoOonHbIe KoJeOaHMsl, OCHOBHBIE MapaMeTpbl KOJeOaTeIbHOIO MpoIecca, Mepuo/,
yacTtoTta, (aza, amIuiMTyaa. BnusHUEe cOMpoTHBIEHHS Ha CBOOOJHBIE KOJIEOAHUS.
Boinyxnennble kosiebanus 0e3 ydera cui comportuBiieHus. Pe3onanc. Yertko
pa3inyaTh yCJIOBHUS BO3HMKHOBEHHS pE30HAHCa W B yeM OH mpossiuserca ([1] crp.
232 — 250, [2] ctp. 124 — 144, [3] c1p. 251 - 280).

KonTposbHble Bonpockl: Kakoe nBukeHHe TOUKH Ha3bIBaeTcs KojeOaTenbHbIM ?

[Ipy BBIMONHEHUM KaKUX YCIOBUUA Touka OyAeT coBeplIiaTh KoJiebaTeIbHOE
neumxenne? Kakue konebaHus Ha3bIBatoTCs cBoOOnHbIMU? Kakue mapamerpsl
XapaKTepu3ylT Ipolecc CBOOOAHBIX Koyebanuii B neiaom? Hapucyiite mpumepHbIi
BUJ TIpoliecca 3aTyxarounmx koseOanuii? Kakue mapaMerpsl XapakTepHU3YIOT
3aryxaHue KosneOanmii? Kak BIUSIOT CHJIBI CONPOTUBICHHUS Ha MapaMeTphl
kosiebarenpHOro mpomecca? Kakue konebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMU? B uem
3aKJroyaeTcs sipjeHue pe3oHanca? [Ipu Kakux yclOoBHSIX HACTYHAET pe30HAHC?

13. Mexanuveckas cucrema. JluddepeHnuanbabie ypaBHEHHUS JIBIKCHUS
CUCTEMBbl MaTepualibHbIX TOYeK. LleHTp Macc. Teopema o IBMXKEHUU LIEHTpA Macc
CUCTEMbl MaTepHalbHbIX TOueK. IIpu H3ydyeHHH 3TON TEOopeMbl HENb3s IyTaTh
(bOpMYIHPOBKY ATOM TEOPEMBI, BRIPAKAIOMIYIO €€ (PU3MUECKUI CMBICT U CIOBECHYIO
GOpMYIHPOBKY MaTEeMaTHYECKOTO YPAaBHEHUS, BBIPAXKAIOMIETO OTYy TEOpPEMY.
@u3nuecKkuii CMbICII MOMEHTAa HHEpPUUU. BbluncieHre MOMEHTOB WHEpPUUM TEl B
npocteiimux cinyvasx. Paguyc uHepnuu tena. JuddepeHuuanbHoe ypaBHEHUE
BpallaTeIbHOIrO ABMXKEHUs TBepAoro tena. ([1] crp.263 — 277, [3] ctp. 210 — 229).

KonTposibHbIE BONpOCHL: J[aTe omnpeneneHne CUCTEMbI MATEPUATIBHBIX TOYEK.

Kakue cumbl Ha3pIBalOTCS BHENIHWMH, KaKu€ CHJIBI HA3bIBAKOTCS BHYTPEHHHUMU?
KakoBpl cBOWCTBAa BHYTpEHHUX CHJI? YUTO Ha3bIBAlOT LEHTPOM MACC CHCTEMBI
MarepuaibHbIX Touek? ChopMynupyiTe U 3alUIIUTE TEOPEMY O JBHIKEHUU LIEHTpA
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Macc CUCTEMbl MaT€pUalIbHBIX TOYEK. UTO HA3bIBAIOT OCEBHIM MOMEHTOM HMHEPLUU?
[IpuBenute ¢Gopmysibl BBIUYKUCICHUS MOMEHTOB HMHEPIMU B MPOCTEUIIHNX CIydasx.
Chopmynupyiite teopemy [roifrenca-lllteitnepa. 3anumurte nuddepeHnraibHOe
ypaBHEHHE BpallaTeJIbHOTO JABMKECHUS Teia. UTo sBISIETCS MEpON MHEPTHOCTHU Teja
MIpU BpalaTeaIbHOM JABWKEHUU Tena? UTo Ha3bIBaeTCs pajlyCcOM MHEPIUU Tea.

14. Teopema 00 W3MEHEHMH MOMEHTA KOJMYECTBA IBMIKCHUS MEXaHUYCCKOU
CUCTEMBbI. YCBOUTH TOHATHE KHHETHYECKOTO MOMEHTa MAaTepPHAIbHOW TOYKH
OTHOCHUTEJIPHO IICHTPA M OTHOCHTEIHHO OCH (IT0 aHAJOTHUH C MOMEHTOM CHIIBI).
KuneTnueckuii MOMEHT TBEPJIOTO Tela OTHOCUTEIBHO OCH BPAICHUS, KaK YaCTHBINA
CIly4ail KWHETHYCCKOTO MOMEHTa CHCTEMbl MaTepuajibHbIX Touek. OOpaTUTh
BHUMaHHC Ha 3aKOH COXpPAaHCHHUS MOMCHTAa KOJIMYECTBA JBIKCHUS CHCTCMBI.
Kunernueckasi sHeprusi cuctembl. TeopemMa 00 M3MEHCHHMH KHMHETHYCCKOW SHEPTUU
cucteMbl. KuHeTudeckas SHEpPrusi TBEpPAOro Tejla IMPU Pa3IUYHBIX BHIAX €T0
nBvkeHUs. I pemieHus 3aaad HEoOXOJIMMO YMETh BBIYHCIATH KHHETHYECKYIO
DHEPTUI0 TBEPJAOrO TeJila MPHU €ro IMOCTYNATSIIbBHOM JIBH)KCHHH, BPAICHHH BOKPYT
HETOABMKHON OCH W TPH TJIOCKO-TIapasuiesibHoM aBmkeHuu. ([1] ctp. 280-284, 290-
298, 301 — 317; [3] cTp.293-327).

KoHTpoabsHble Bompockl: UTO Takoe KHHETHYSCKHH MOMEHT OTHOCHUTEIBHO

HETOJABMIKHOTO IIEHTpPa W OTHOCUTENbHO ocu? JlaiiTe ompenelieHHe KMHETHYECKOTO
MOMEHTa MEXaHMYECKON CHUCTEMBI OTHOCHTEIBHO TOUYKH (OcH)? 3amuIIuTe TeopemMy
00 W3MEHEHWU KHWHETHYECKOTO MOMEHTAa MEXaHHMYECKOHW CHCTEMbl OTHOCHTEIHHO
toukn (ocu). CdopmynupyiiTe 3aKOH COXpaHEHUS KHHETHYECKOTO MOMEHTa
MEXaHUYECKOM CHCTeMBl B OOIIEeM W 4YacTHOM ciydasX. Kak BbIYucCseTcs
KMHETUYECKUM MOMEHT TBEPJOIO Tejla OTHOCUTEIBbHO OcH BpaimieHus? Kak HalTu
KMHETHYECKYI0 PHEPTUI0 MaTepUaJbHON CHCTEMbI MaTepuaabHBIX Touek? Hamumure
bopMysbI, MO KOTOPHIM MOXKHO BBIYHCIUTh KHHETHYECKYIO DSHEPrUI0 Teja MpH
MOCTYMATEIFHOM, BpAaIIATEIbHOM M  IUIOCKO-TIApAJICIIbBHOM €ro JBUIKEHUH.
Chopmynupyiite TeopeMy 00 HU3MEHEHHHM KHHETHYECKOM SHEPrHM MEXaHHYCCKOM
CUCTEMBI B U PepeHIranIbHON 1 HHTETpaIbHON (popmax.

15. [punuun JlanmambOepa. YCBOUTh MOHSTHE CUJIBI MHEPUUU MaTEpUATbHOMN
TOYKHU U K YEMY MPUBOJSITCS CUIIBI HHEPIIMU MATEPUAIIbHBIX TOUEK TBEPJBIX TEJ MPHU
pa3IMYHBIX  BHJAX €ro JABWXKEHUA (IOCTymaTelbHOE,  BpalllaTeIbHOE U
iockomapamwiensHoe). OOpatuTh BHUMaHMEe Ha (HOPMYIUPOBKY MPUHIIUIIA
Hanambepa nns MexaHudyeckod cuctembl. OOpaTuTh o0co00e BHUMAaHHE Ha
onpeiesieHHe JUHAMHYECKUX PEaKIMi Bpalllarolierocs TBepaoro tena. CBA3UW U UX
ypaBHeHus. [IpuHuun Bo3MOXHBIX nepemelneHuil. OOliee ypaBHEHHE JAMHAMUKHU.
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OOpaTuTh BHUMaHUE, YTO BO3MOXKHBIC TIEPEMEIICHHS SIBISIOTCS OECKOHEYHO
MaJbIMU U, I03TOMY, COBIAJAIOT MO HAIMPABICHUIO C BO3MOXXHBIMH CKOPOCTSIMH, a
MPUHLUI BO3MOXHBIX TEPEMEIICHUI MO3BOJSIET PEHINTh JIIOOYIO 3a/1ady CTaTHKH.
Obmree ypaBHEHHE NMHAMUKH BBITEKAET M3 TOCIIEIOBATEIbHOTO MPUMEHEHUS ABYX
OpPUHLMIOB: mnpuHIMNa Jlamambepa ¥ TpUHIUNA BO3MOXKHBIX TEPEMEIICHHM.
Heo0xonuMo ycBOUTbH, YTO Kaxa0H 0O0OIIEHHONW KOOpAMHATE COOTBETCTBYET CBOS
0000mEHHAsT cUia, a TeX W JAPYTUX CTOJIBKO, CKOJBKO CTETMEeHEH CBOOOABI MMeEeT
cuctema. OO6oOIeHHbIE KOOpAMHATHI cucTeMbl. [(uddepeHunanbupie ypaBHEHUS
IBW)KCHUST MEXaHUYECKOW CHCTEMBI B OOOOINEHHBIX KOOpAMHATAX WM ypaBHEHUS
Jlarpanska Broporo pona. ([1] ctp. 344 — 87, [2] ctp. 278 — 308, [3] ctp. 335 — 340,
364-405).

KOHTDOJ'IBHBI@ BOIIPOCHI: quy paBHa CUJIa MHCPUIUU MaTepHaHBHOﬁ Touku? K

4eMy MOJKHO TIPHBECTH CHJIBI HMHEPIIMM TOYEK TBEPAOTO Tella TPU Pa3InYHBIX
CIIy4astX €ro JIBH)KCHHS: MPHU MOCTYMATESILHOM JABWKCHHUH, IPU BPAIICHUH TBEPJIOTO
TEIa BOKPYT HEIMOABUXXHOW OCH, TPH IIOCKO-TIAPAUICILHOM JBMKECHUU TeJa.
Chopmynupyiire npuniun a’ AmamOepa JIsi TOYKH, JJI CUCTEMbl MaTepHabHBIX
touek. HaszoBute Buabl cBs3eidl. Kakue mnepeMelieHds Ha3bIBAIOT BO3MOXXKHBIMU?
HazoBuTe OTIMYME BO3MOXKHBIX TEPEMEIICHHH OT JCHCTBUTENBHBIX. UTO y HHX
obmero? CopMyupyiTe MPUHIAIT BO3MOXKHBIX ITEPEMEIICHUN JIIT MEXaHHYECKOU
CACTEMBI C HEUICAILHBIMH CBsI3sIMU. Kakue CBA3M HAa3bIBAIOT HIE€AIbLHBIMU?
[TpuBeauTe mpuUMeEphl. 3aNMIIATE TMPHHIMII BO3MOXHBIX TICPEMCIICHUA B
aHanMTHYeCKOW (opme. 3anummTe oOIee ypaBHeHHE TuHAMUKH. ChopMyaupynTe
oOlee ypaBHEHHE TUHAMUKH JIJIT MEXaHHYECKOM CHCTEMBI C HICATbHBIMU CBS3SMH.
Uto nHaspiBatoT 00001eHHBIMH KoopauHaTamu? O000meHHoM ckopocThio? Kak
BBIYHCIIMTL 00001meHHy0 cmty? Kakyio pa3sMepHOCTb MOXKET MMETh 000O0IICHHAas
KOOpJIMHATAa M COOTBETCTBYIOIIAsI €if 0000I1eHHas cria?

16. Tlpunnun TIamunbsToHa-OcTporpaackoro. Ilonstue 00 ycToitumBOCTH
paBHOBecusa. Manbie cBOOOAHBIC KOJICOAHUSI MEXaHUYECKON CUCTEMBI C ABYyMsl (WA
N) creneHsMU CBOOOABI U MX CBOMCTBA, COOCTBEHHBIE YACTOTHI U KOIPDUIIMEHTHI
dopmel. YcBouTh Teopemy Jlarpanxa — Jupuxie. OOpaTuTh BHUMaHUE HA CBOMCTBA
MaJlbIX KoJieOaHWM CHCTeMBbl. YMETh 3aluChiBaTh JudepeHinanbHble ypaBHEHHS
MaJlbIX KOJIEOAHHI CUCTEMBI C OJHON W JBYMS CTEHEHSMH CBOOOJBI U UX PEIICHUS.
([1] ctp. 387-396, [3] cTp. 426-462).

KonrtponbHbeie Bompochl: Kakoe mosioxkeHue Ha3bIBa€TCd YCTOWYUBBIM?

Chopmymupyiite teopemy Jlarpamka — upuxie. Uto HaspBaeTcs 00OOIICHHBIM
kod(ppunmrenTom xectkoctu? 3anumure AuddepeHInanbHOe YpaBHEHUE MaJbIX
KoJIcOaHUW CHCTEMBI C OJHOH CTENEeHbIO CBOOOMABI. 3alUIIUTE PEIICHUE
BBIIIIEYKA3aHHOTO YpPaBHEHMS, KaK OIPENeNAIOTCs TMEepUoJ M YacToTa ATUX
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Konebanuii? 3anumute auddepeHinanbHoe ypaBHEHUE MaJIbIX KOJIEOaHUM CUCTEMBI
C ABYMSI CTEMIEHSIMU CBOOOABI U €T0 PEIICHHUE.
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