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1. O0mue OpraHu3aUOHHO-METOANYECKHE YKAZAHUS

1.1. CamocTtosTenbHass paboTa MPOBOJMUTCS BHE CETKM pPACHHCAHUS CTYIEHTaMU
CaMOCTOSITENIbHO Ha 0a3ze uMeromerocss OMOIMOTEYHOro (OHAA U JIOCTYIHBIX
AIIEKTPOHHBIX pecypcoB Ha caiite MI'TY www.mstu.edu.ru

1.2. ILenssMu caMOCTOSITENIbBHOW pabOThI SIBISAIOTCS: YIIyOJieHWE MPaKTUYECKUX
HaBBIKOB [0 M3y4YaeMbIM B CETKE paclUCaHHUs BOIPOCAM U CaMOCTOSITEIbLHOE
M3yUYCHHE psifla TEOPETUUYECKUX M MPAKTUUECKUX BOIPOCOB, HE M3YyYaBIIUXCA Ha
3aHSTHUSX B CETKE PACIHUCAHUS.

1.3. CamocrosiTenpHass padoTa SBISETCS HEOTHEMJIEMOM YACThIO H3YUYEHUS
JUCHMIUIMHBL, TaK KaK oOImMi 00bEM €€ M3yueHHUsl B yacax ONpeaessieTcs ¢ yuéToM
00BEMa CaMOCTOSTENILHON paOOTHI.

1.4. Baxuelimum (¢$akTropoM ycHmemHoro U 3(PQPEeKTUBHOrO  MPOBEICHUS
CaMOCTOATENBbHON pabOThI ABIISIETCS €€ CUCTEMAaTUYECKUN U TUIAHOMEPHBIN XapakTep

B COOTBCTCTBHH C TCMAaTUYCCKHUM IIJIAHOM.

1.5. Hacrosmmpe MeTroauyecKue yKas3aHUs IPEIHA3HAYEHbl I PYKOBOJCTBA B
IPOBEJCHUH CaMOCTOSATEIbHON pabOThI U JIsl OLEHKHU CTETIEHU €€ 3P PEKTUBHOCTH.

1.6. B Hacrosmmx yKa3aHUSX MPEACTABICHBI TEMBI, WU3y4acMbIe CTYIACHTAMHU B
MPOIIECCE AYJUTOPHBIX 3aHATUHN, a TAK)KE HEKOTOPBIE JIOMOJIHUTEIbHBIE BOMPOCHI IS
0oJiee TTyOOKOr0 U3y4eHUS TUCIUILIUHBI.

1.7. JlomoJHUTENbHBIE METOJMYECKHE YKA3aHHS W PA3bICHEHHS IO KOHKPETHBIM
BOIIPOCAM MOTYT OBITh MOJYYE€Hbl HEMOCPEJACTBEHHO Y MpEMoJiaBaTeiisi B 4Yachl

HHAWBUYAJIBbHBIX BCUCPHUX KOHCYHBTaHHﬁ.



2. HaumeHOBaHMe TEM M COJIePKAHNE CAMOCTOSITEILHOI PadoThI

Kunematuka. [Ipeaqmer kuHemaTuku. BekTOpHBIN cmoco0 3amaHus IBUKCHUS
TOYKU. ECTeCTBEHHBIN CrOCcO0 3ajaHus JBUKEHUS TOUYKH TpaeKTopus TOYKH.
Omnpenenenne CKOPOCTH M YCKOPEHUS TOYKHU MPHU PA3TUIHBIX CIIOCO0aX 3aqaHus
JIBHKCHUS.

CKOpoCTh M YCKOpPEHHE TOYEK Teja MPU €ro MOCTYNAaTeJIbHOM JIBUKCHHM.
Bpaienre TBepaOro Teja BOKPYT HEMOABUKHOM OCH. YTJOBas CKOPOCTb H
yriaoBoe yckopeHwe. OnpenesieHHe CKOpPOCTEd M YCKOPEHHM  TOYEK
BpAILAOIIErOCs TeJa

[Inockoe IBH)KEHHE TBEPAOro Tejla W JBWKEHHE IUIOCKOM (Urypel B ee
wiockoct. OrnpeiesieHne CKOpOCTe TodeKk Iiockoil Qurypsl (dopmyna
Diinepa). Teopema O MPOEKIUSAX CKOPOCTEH JBYX TOYEK Tela Ha MPSMYIO,
COCIIUHAIONIYI0O AT TOYkU. MrHoBeHHbIH 1eHTp ckopoctedt (MLIC) wu
OIpeJeNieHre ero noyioxkeHus. OnpeneseHne CKOPOCTH JIF0OOW TOYKHM IIIOCKOM
¢burypsi ¢ nomotbio MIIC. Onpezenenne ycKOpeHH TOYEK MIIOCKON QPUTYPBHI.

JIBr>KeHUE TBEPAOro Tejla BOKPYr HENOABM)KHOW TOYKH; OOIIMKA ciy4yai
JBUKEHHUsI CBOOOJHOIO TBEPAOIO Tena. YpaBHeHUs ABuxkeHHs. OnpereneHue
CKOPOCTEN M YCKOPEHUN TOYEK TENA.

AOCOIOTHOE U OTHOCUTEIIBHOE JIBIXKEHUE TOUKU; CIIOKHOE JBUKEHUE TBEPIOTO
tena. Teopema o cioxeHun ckopocrer. Teopema Kopuosmca o cioxeHuu
yCKOpeHui. Y ckopenne Kopuomnuca v ero BEIYUCICHHUE.

DnemeHThl cTaTUKU. OCHOBHBIC MOHATUS M aKCUOMBI CTaTUKHU. CBSI3U U PEaKIUU
cBa3erd. Cucrema cuil. YCIIOBHS PAaBHOBECHUS Teja IPU JEHUCTBUM Ha HETO

CXOJAILIEeHcs cucTeMbl cuil. Teopema 0 Tpex HenapaielIbHbIX CUilax.

Mowment cuibl. [1apa cuii. MomeHnT napel. [IpuBenenne npon3BoabHON CUCTEMBI
CWJI K JAHHOMY LEHTPY. AHAIMTHYECKHE YCIOBHSI PABHOBECHS MPOM3BOIBHOU
cucteMmbl cui. Teopema BapuHboHa. YCIOBHUS paBHOBECHUSA IUIOCKOW U

MPOCTPAHCTBEHHOW CUCTEMBI CHII.

Tpenue ckonbxenus. TpeHue kaueHus. PaBHOBeCHE MPU HAIMYUU CUJI TPECHUA.

HCHTp TAXKCCTU TBCPAOI'o TCIa U €TI0 KOOPAWHATEI.

Junnamuka. Ilpenmer nuHamuiku. 3akoHbl MexaHuku [anunes-HproToHa.
[Ipsmas u oOparHas 3amaund auHamukd. JuddepeHuanbHbie ypaBHEHUS
MOCTYNATEIbHOTO JBWXKEHUS TBEpHOoro Ttena. (OTHOCHUTENBHOE JBUKEHHE
MAaTEPUAIbHON TOUKHU.
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KonuvecTBo nBrkeHHsi mMaTepualbHOW Touku. Mmmynbe cubl. Teopema 00
W3MEHEHUHM KOJWYECTBA JBUKEHUS TOYKHM. MOMEHT KOJIMYECTBA JIBUKECHUSA
MaTepUaTbHOW TOYKH OTHOCHUTEIBHO IIEHTpa W OCH. Teopema 00 M3MEHCHHH
MOMEHTA KOJIMYECTBA JBUKEHUS TOUKHU.

Pabora cunbl. MomHocts. Kunetnueckass sHeprus MaTepHalbHOM TOYKH.
Teopema 00 W3MEHEHWH KHUHETHYECKOM SHepruu TOoukd. IloTeHiuanbHoe
CWJIOBOE I0JIE, CHIIOBast GyHKIMs. [loTeHIIMaIbHas SHEPrusl.

CB0oOOHBIC TIPSIMOJIMHEHHBIE KOJICOAHHsSI MaTepPHATbHON TOYKH. AMILTUTY/A,
yacToTa, (paza cOOCTBEHHBIX KoJieOaHWH. 3aTyxaronue Kojaebanus. JlekpemeHT
KoyieOanuii. Beinyx1eHHbIC KOJIeOaHus. BiusHue conpoTUBICHUS.

Mexanuueckasa cucremMa. Macca MexaHuyeckorn cucteMbl. lLleHTp Macc
MexaHu4eckoil  cuctembl. JluddepeHnuanbHble  ypaBHEHHUS  JIBHXKCHUS
MEXAHUYECKOM CHCTEMBl. MOMEHTBl HHEPIMU CHCTEMBI M TBEPJOIrO Tela.
Teopema I'toiirenca-lrtelinepa. KonnuecTBO ABMKEHHS MEXAHUYECKOU
cuctembl. Teopema 00 U3MEHEHUH KOJIMYECTBA JIBHKCHUSI CUCTEMBI.

['maBHBIN MOMEHT KOJHWYECTB ABHXKXCHHUS CHCTCMBIL. TeopeMa 00 HM3MEHEHHH
TJIAaBHOI'O MOMCHTA KOJHYCCTB ABHMIKCHUSA CHCTCMBI. Kunetnueckas 9HCPIrus
CHCTCMBEI. TeopeMa 00 M3MCHEHUHM KHMHETHYECKOU OHCPIUU CUCTCMBI. [Tonnas
MCXaHHW4YCCKasd OHEPIuA  CHUCTCMBI. I[BI/I)KGHI/IC TBEPAOro TCjia BOKPYT

HETIOIBMKHOU TOYKH.

[Tpunun [Janambepa 1151 MaTepuanbHOW TOYKU U JI1 CHCTEMbl MaTepUaIbHBIMA
Touek. CBsI3W M MX YpaBHEHUs; MPUHUIUI BO3MOXKHBIX mepemenieHuil. Oodiee
YpaBHEHHE JTUHAMHUKHU. O6001IEeHHbIE KOOPAVHATHI CUCTEMBI.
HuddepeHunanbHble  ypaBHEHHUS JBUKEHHS MEXaHMUECKOM CHCTEMbI B
0000I11IEeHHBIX KOOpAMHATAX WM YpaBHEeHUd JIaHTpaHka BTOpPOro poja

[Mpuamun  [amumnbroHa-OCTpOrpajickoro;  MOHSATHE 00  YCTOMYHBOCTH
paBHOBECHS, Majble CBOOOJHbBIE KOJEOAHUS MEXaHUYECKOW CHUCTEMBI C JIBYMS

CTETICHSIMUA CBOOOJIBI U MX CBOWCTBA, COOCTBEHHBIE YACTOTHI U KOI(PPUIIUEHTHI
(bOpMBL.
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. COOpHMK KOPOTKHMX 3a/lad MO TEOPETUUYECKON MeXaHWKe : y4debd. mocodue ais
By30B / [O. O. Kene u np.] ; nmox pen. O. 3. Kene. - Uzn. 2-e, crep. - CaHKT-
[MetepOypr [u ap.] : Jlaus, 2009, 2008. - 367, [1] c.



4. MeToau4deckue YKa3dHHUA K UBYYCHHUI0 TEM AUCIHUII/INHDbI

1. Kunematuka TOYKH, CIIOCOOBI 3aJIaHUsI JBIKEHUS Touku. Cienyer pa3andaTh
TpH croco0a 3a/laHus JBWKEHUS TOYKH: BEKTOPHBIN, KOOPAWHATHBIN (B TEKAPTOBBIX
KOOPJIMHATAX ), €CTECTBCHHBIN (B OCSIX €CTECTBEHHOI'O TpexrpaHHuka). Heodoxomumo
HAyYUTHCSI OMPEACIATh CKOPOCTH M YCKOPCHHSI TOYKH TPH Pa3IMYHBIX CIOCO0axX
saganus awkenus. ([1] ctp. 95-114, [2] cp. 11-29, [3] cp. 98-115).

Kontponbnbie Bompocel: Yto wu3yuaer kuHemartuka? HazoBute cnocoObl

3aJlaHdsd  JIBJKEHHS TOYKMA. YeM OTIMYaloTCs KacaTelbHOE M HOPMalIbHOE
yckopenusi? Hanummre ¢opmynsl ux BbeluucieHus. HasoBure wyacTHble citydau
JNBW)KEHUSI TOYKH. Kak HaWTH CKOpPOCTb M YCKOpPEHME B KaxaoM ciaydae? Kax
CBSI3aHBI MEKy COO0H pa3nu4HbIe CIIOCOOBI 3a/1aHNs JBUKEHUS TOUKH?

2. [locTtynaTenpHOe IBM)KEHHUE TBEPJIOTO TeJa, BpaIlleHHEe TBEPIOro Teaa BOKPYT
HETOABM)XHOU OCH. Y SICHUTH MOHATHS 00 aOCOTIOTHO TBEPJOM Tejie. BBISBUTH CBS3b
MEXJIy ypaBHEHHEM BpAIATCIHHOTO ABMIKCHHS, YIJTIOBOM CKOPOCTBIO M YIJIOBBIM
yCcKopeHueM Teia. Heo0XommMo HayduThCS HAaXOUTh CKOPOCTH M YCKOPEHUS TOUYEK
Bpainaromerocs tena. ([1] ctp. 117-126, [2] ctp. 29-43, [3] ctp. 115-124).

KoHTponbeHbIe Bompockl: JlaliTe ompeaeracHrue BpamiaTeIbHOTO JIBHKCHUS

TBEPAOTO Tejla BOKPYr HenoaBwxkHOW ocu. [lpuBenure mnpumepsl. Kak Hauth
CKOpPOCTh M YCKOPEHHME TOUYKHM Bpamaromerocsa tena? Ha3oBuTe yacTHbele ciydau
BpAILLIATEIBHOIO JIBMKEHUS TBEPAOro Tena. Kak HaWTH yIVIOBBIE CKOPOCTH U
YCKOpeHUsI B KaxaoMm ciiydae? Kak HallTH CKOpPOCTb M YCKOPEHUE TOYKHU
BpAILIAIOIIETOCS TEIa B BUAE BEKTOPHBIX MTPOU3BEICHUIN?

3. Ilnockoe aBwkeHHne TBepAOro Tenma. HeoOXoanMMo HayduThes ONpeaeTeHUI0
CKOPOCTEH M YCKOPEHMI TOUYEK IUIOCKOW (PUTYPHI C MOMOIIbI0 (hopmyiel Ditniepa u
TEOPEMBl O TMPOCKIUSIX CKOPOCTEH JBYX TOYEK TBEPJAOro Tejla Ha MPIMYIO,
COCIIMHSIONIYIO 3TH TOUYKH. Y IETUTh 0c000€ BHUMAaHHE HAXOXICHUIO MTHOBEHHOTO
nienTpa ckopocteit ([1] crp. 127-147, [2] ctp. 45-71, [3] c1p. 124-150).

KonTposbHble Bompockl: JlaiTe onpeneseHue IUIOCKOTO JIBUKEHUS TBEPAOTO

Tena. UTo Ha3bpIBAlOT MTHOBEHHBIM IIEHTPOM CcKopocTei? 3anumure (opmyiy,
BBIPKAIONIYIO TEOPEMY O MPOEKIMIX CKOpocTeil. 3amumute Gopmyny Dinepa ais
HaXOXXJICHUSI CKOPOCTHM TOYKH. PacCKaXWTe O YaCTHBIX CIIy4dasxX HaXOXJICHHS
MTHOBEHHOTO IIEHTpa CKopocTed. 3anummre dopMmyrny Diiepa s HaXO0XKICHUS
YCKOPEHHUSI TOUKH. 3aMUIINTE CBOMCTBA MTHOBEHHOTO LIEHTPA CKOPOCTEM.

4. JIBuK€HUE TBEPAOIO Tela BOKPYI HEMOJABMXKHOW TOYKH. O3HAKOMHUTBCS C
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MOHSATUEM MTHOBEHHOW YTJIOBOM CKOPOCTH, MTHOBEHHOW OcH BpaiieHus. Hayuurcs
OTPENENSITh CKOPOCTH M YCKOpeHUs Todek Tema. OOmmil ciydail JBHKCHUS
CBOOOJHOTO TBEPAOIrO Tejla. YMETh 3alMChIBATh YPABHEHUS JBUKEHUS, ONPENEIATh
CKOpPOCTH U yckopenus Touek Tena.([1] ctp. 147-155, [3] ctp. 150-162)
KonTpoarsHbie Bonpockl: /laiiTe onpeneneHue NBUKEHNs TBEPIOIO Tela BOKPYT

HEMOJABMKHOW TOYKU. UTO Ha3bIBalOT yriaMu Jitiepa? UTo Ha3bIBaIOT MTHOBEHHOMU
ocbto BpamieHus? Kak omnpenensercss ckopocTh Touek Tena? Kak ompenensercs
YCKOpEHHE TOUYEK Tella (BpalaTeIbHOE U OCECTPEMUTENBHOE)? 3anuIINTe YpaBHEHHUS
JBH>KEHUSI CBOOOJIHOTO TBepI0ro Tena. Kak onpenenstoTcs CKOPOCTH U YCKOPEHUSI B
ATOM ciiyqae?

5. CrnoxHoe JBWKEHHE TOYkd. HeoOXomuMo HaAyduThCS  pa3inyaTh
OTHOCHTEJILHOE, TIEPEHOCHOE U a0COIIOTHOE ABMKCHHUE TOUKH U HAYYUTHCS HAXOJIHUTh
COOTBETCTBYIOIIIE CKOPOCTU. YIenuTh ocoboe BHMMaHue TeopeMe Kopuomuca.
Ci0)HOE IBMKEHHE TBEPJOro Tejaa. PaccMOTpeTh CII0XKEHHE BPAIlICHUH BOKPYT JABYX
napaJuIeNIbHBIX OCEH, CII0KEHUE BPAIICHUH BOKPYT MEPECEKAIOIINXCS OCEH, BHHTOBOE
nemkeHne. OOpaTUTh BHUMaHWE Ha HAXOXKICHHE YIJIOBBIX CKOPOCTEH B
BBIIIICYKa3aHHbBIX ciaydasx. ([1] ctp. 155-180, [3] ctp. 162-210).

KonTponbHble Bompockl: JlaliTe TOHATHE aOCOIIOTHOTO, OTHOCHUTEIBHOTO U

MEPEHOCHOTO JBIXKEHUN TOYKKM? UTO Ha3bIBalOT aOCOJIOTHOM CKOPOCTBIO TOUKH?
JlaiiTe onpeneneHne OTHOCUTEIBHOW CKOPOCTH TOUYKH. UTO HaA3bIBAETCSI EPEHOCHOU
CKOpOCTBIO TOUKHM? 3anuimute TeopeMy Koprnonuca? B kakux cirydasx KOpHOIUCOBO
yckopeHue paBHO Hymw0? Kak Hailtm yckopenue Kopumonmca? YUto Ha3bIBalOT
CIIO)KHBIM JIB>KEHHMEM TBepaoro Ttenma? Kak HaimeTcs CKOpOCTh IIpU  ABYX
MOCTYIAaTeNbHbIX NBMKEeHMIX? Kak Haijgercss aOcoroTHasi yriioBas CKOPOCTb MpU
JIBYX BpalllaTEeJIbHBIX JBUKEHHSIX, €CIIM BpalleHUus B 0JHYy cTopoHy? Kak Haipgercs
abCoNIOTHAs yrJioBask CKOPOCTh TIPH JBYX BpalllaTelbHbIX JABWKCHHUSX, €CIIU
BpAIllCHUSA B pa3Hble CTOPOHBI? UTO Ha3piBaeTca mapoil BpamieHui? Kak HaiineTcs
abCONIOTHAs YIJIOBasi CKOPOCTh MPHU JIBYX BpaIlaTelIbHBIX JABUKCHUSX BOKPYT
nepecekaromuxcsi ocei? UTto Ha3bIBalOT BUHTOBBIM JBMIKEHMEM? YUTO Ha3bIBaIOT
maroM BuHTa? Kak HaileTCsa CKOPOCTh TOYKHU NIPU JBH>KEHUU MO BUHTOBOM JIUHUM?

6. AKCHOMBI CTaTHKW, CBA3M M HX peakuuu. HeoOxonuMo HayuduThes
reOMETPUYECKOMY M aHAJIUTUYECKOMY crocobam cioxeHus cuil. Cxoasmascs
CHUCTEMA CWJI, €€ NPUBEICHUE K PABHOJACUCTBYIOLIEH. YCBOUTH MOHATHUS IPOCKIUU
CUJIbI HA OCh M HA IJIOCKOCTh. He myTaTh NOHATHUSA CBSA3M U peakuuu cBazei. ([1] ctp.
9-31, [3] ctp. 10-24).

KonTponbsbie Bompockl: UTO Ha3bIBalOT aOCOIIOTHO TBEpAbIM Tenom? Urto

Ha3bIBAIOT CBOOOAHBIM TenoMm? JlaiiTe onpeaeneHue cBsi3u. UTo Ha3bIBAIOT peaKlue
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cBs3u? CdopMmyaupyiTe MNPUHLHKI OCBOOOXKIaeMOCTH OT cBs3eld. IlpuBenure
IpUMEpBI OCBOOOXKIEHUS OT CBsA3ei. UTO Ha3bIBAIOT cxoadieiics cucteMoit cun? Yro
Ha3bIBAIOT PABHOJACWUCTBYIOIIECH? 3alMIINTE YCIOBHE DPABHOBECUS CXOMSIIEHCA
CUCTEMBI CHUJL.

/. MoMeHT cuibl OTHOCUTENBHO TOUYKH. [Tapa cun. MoOMeHT mapel, ee CBOMCTBA.
AHanuTu4eckue ycnoBus paBHoBecusi. OOpaTUTh BHUMaHUE Ha TeopeMy BapuHboHa
O MOMEHTE PABHOJACHCTBYIOIIEH M TEOpPEMY O MapauIeIbHOM MEPEHOCE CHIIbI
HeobxoaumMo 03HAKOMUTBHCS € MJIAHOM pelieHus 3agad ctaTukd. OOpaTtuTh 0coboe
BHUMAHHUE HA OCHOBHYIO TEOPEMY CTATUKH U €€ MPUMEHECHUS IS YIIPOLIECHHUS CUCTEM
cwi. Ilnockas cucrema cui. Anredpanueckuii MOMEHT CHibl. AJreOpandeckuid
MOMEHT Tapbl CHJI. YCJIOBUSI PABHOBECHS INIOCKOM CUCTEMBbI CUJI. MOMEHT CHIIBI
OTHOCUTENIbHO OcH. IIpocTpaHCTBEHHas cHUCTEMA CHJI, YCJIOBUS PaBHOBECHSI.
OOpatuTh BHUMaHHE Ha MpaBmwiIo 3HaKoB. ([1] cTp. 31-56, 72-86, [3] cTp. 34-57, 69-
92).

KonTposnbHble Bompockl: JlaiiTe ompeaeneHne MOMEHTA CHJIBI OTHOCUTEIBHO

TOukU. Korjja MOMEHT CHIIbI OTHOCHUTEJIIBHO TOYKH paBeH HyN0? UTO Ha3bIBAIOT
napoii cun? HazoBurte cBoiicTBa mapsl cuil. JlaliTe onmpeieieHre MOMEHTA Taphbl CUIL.
3anummTe YCJIOBUS PAaBHOBECHS MPOU3BOJIBHOW cuctembl cwil. Chopmymnupyiite
TeopeMy Bapunbona. JlaliTe omnpeneseHue MiIOCKOM CUCTEMbI CUil. UTO Ha3bIBAIOT
anreOpanyeckuM MOMEHTOM cuiibl? UTo Ha3pIBalOT ajre0pandyeckuM MOMEHTOM
napel cui? 3anuIIUTe YCJIOBUS pPABHOBECUS IUIOCKOM cucTeMbl cuil. JlaiiTe
ONPEAECICHUE MPOCTPAHCTBEHHON CHUCTEMBI CHJI. UTO HA3bIBAIOT MOMEHTOM CHJIBI
OTHOCUTEJIbHO OCH? 3aluIIUTe TEOMETPUUYECKOE U aAHAJIMTHUYECKOE YCIIOBHUE
PABHOBECHS TPOU3BOJIBHOM MPOCTPAHCTBEHHON CUCTEMBI CHJI.

8. Tpenue ckonbxeHnus. TpeHue kadeHus. PaBHOBecHe TpH HAJUYHH CHIT
tpenus. Llentp Tspxectu tena. CriocoObl onmpeneneHrs MoJ0KEeHHUS IEHTPOB TSKECTH
tena. OOpaTUTh BHUMAHHME Ha pa3IMuMe CTAaTUYECKOTO M JAUHAMHUYECKOTO
kod(ddurenTa TpeHus. Y CBOUTH MOHATUS MPEASTHHOW CUIIBI TPEHUS, MPEACTHHOTO
paBHOBECHS, pEaTbHOM CBSI3H, YIJIa TPEHUS, TPEHUS KaueHUs, KOdhHUIIMEHTa TPSHUS
kauenus. ([1] cTp. 64-72, 86-93, [3] ctp. 57-69, 92-98).

KonTpoabsHbie Bompochl: YTO HA3bIBAIOT TPEHUEM CKOJIbKEHUSI? UTO Ha3bIBAIOT

cTaTUYeckuM  KoddduuueHtom  TpeHuss? UTo  HaA3bIBAIOT  JUHAMHYECKUM
ko3 dunmenTom tpenus? Kak HaxoguTcs peakuus peaabHol cB3u? UTo Ha3BIBAIOT
yriioM TpeHus? UTo Ha3bIBAIOT TpEHHWEM KaudeHWs? PaBHOBecue € y4yeToM CHII
TpeHus. UTo Ha3bIBAIOT LEHTPOM TsKeCTH? Kak BBIUMCISIOTCS KOOPAWHATHI LIEHTpa
TSIKECTU?



9. OcHoBHbIE 3aKOHBI JUHAMUKU. [[oHATHE 00 MHEPLMOHHON CHCTEME OTCUETa.
OOpatuTh BHUMaHUE Ha TO, YTO MEPBbII U BTOPOM 3aKOHBI HbrOTOHA cripaBeaJIvBbI
TOJIBKO B MHEPLHMAIBHBIX CHCTEMaX OTCUETa. YSCHUTh (PUBHYECKHUI CMBICT TOHITHS
«macca». uddepeHunanpHble ypaBHEHUS ABW)KEHUS MaTEpUaIbHOW TOUKH U MX
WHTETPUPOBAHUE ISl CIIy4aeB JEHCTBUS OJJHOM CHIIbI 3aBUCALIEH OT BPEMEHU WM OT
CKOPOCTH, WM OT IIOJIO)KCHMSI TOYKM. BiusHue HadalnbHBIX ycinoBui. Hayuwres
COCTaBISITh M pemaTh AUQQepeHInanbHble ypaBHEHUS IBUKCHHUS MaTepuaTbHON
TOYKM B JEKAPTOBBIX KOOPAMHATAX W B IPOCKLUUAX HA OCH €CTECTBEHHOIO
TpeXrpaHHUKa. BBIICHUTH pPOJb HAYadbHBIX YCJIOBUA OTHOCUTENBHOE IBUKEHUE
maTepuaiabHoi Touku ([1] ctp. 180-201, 223-227, [3] ctp. 210 — 229).

KoHntposibHble Bonpockl: Chopmynupyiite 3akoH uHepuuu. Jlaiite nmoHstue oo

WHEPUUAIIBHOW CHUCTEME OTCYETa. J3allUIIWTe OCHOBHOM 3aKOH JUHAMUKHU.
ChopmynupyiiTe  OpUHIUMII ~ HE3aBUCUMOCTH  JIEUCTBUSA  CHJI.  3alMIINUTE
muddepeHnnanbuble  YpaBHEHHS JBUKCHUS MaTEpUAIbHOW TOYKH B JI€KAPTOBOM
CUCTEME KoopJauHAaT. 3anumure JguddepeHuranbHble  ypaBHEHUS  JIBUKEHUS
MAaTEPUAJIBHOW TOYKM B IMPOEKIHUSIX HA OCH €CTECTBEHHOM CHUCTEMBI KOOpJauWHAT. B
yeM 3aKJIovaeTcs mpsMas W oOpaTHas 3ajadyd JWHAMHUKU Touku? YTo Takoe
HayaybHble ycnoBusA? KakoBa MX pojb NpU pelIeHHH OOpaTHOM 3ajaud JHUHAMUKH
MatepuanbHOW TOUKK? ChopMynupyldTe TPUHIMI OTHOCUTEIbHOCTH [ amwes.
KakoB ¢Qusnueckuid cMbICT MOHATUS «Maccay. 3anummure AuddepeHimaibHoe
YpaBHEHHE JIBMXKEHUSI MAaT€PUAJIbHOM TOUKHU B JIEKAPTOBBIX KOOpAMHATAX. 3AMUILINATE
nuddepeHnanbHOe YpaBHEHUE JBUKEHUS MaTepUaIbHOW TOUYKM B MPOCKIMSIX Ha
OCH €CTECTBEHHOI'O TPEXTPAHHUKA.

10. KonnuecTBo ABMXKEHUSI MaTepralibHON Touku. UMmynbe cuibl. Teopema 00
W3MEHEHUH KOJIMYECTBA JBWKCHUSA TOYKA. MOMEHT KOJHUYECTBA JABHKCHUSA
MaTepUaJIbHOW TOYKA OTHOCHUTENBHO IIEHTpa U oOcu. Teopema 00 H3MEHEHUU
MOMEHTa KOJIMUeCcTBa ABKeHUs Touku. ([1] cTp. 201 — 206, [3] cTp. 214 — 218)

KonTpoabsHble BOOpochl: UTO Ha3bIBAIOT HUMITYJILCOM CHUIbI? UTO Ha3bIBalOT

KOJIMYCCTBOM JBHXKXCHHA TOYKH? I[aﬁTe onpcaACICHUC MOMCHTA KOJHYCCTBA
JABHKCHU A MaTCpI/IaJIBHOﬁ TOYKH OTHOCHUTCIIBHO HEIIOABHUKHOI'O LOCHTpA,
OTHOCHUTCJIBHO HGHOHBH)KHOﬁ OCH. 3anuImmuTe TCOpEMY 00 M3MEHEHUU KOJHMYECTBA
ABHMOKCHHSA TOYKH. 3anuImmTe TECOpEMY 00 W3MEHECHHMHM MOMEHTA KOJMYECTBa
JABHXXCHHSA TOYKH.

11 Kunernueckass »HEprus MaTepuaqbHOW TOUKH. TeopemMa 00 H3MEHEHHH
KMHETHUYECKOW AHEPruu MaTepuasibHOM Touku. Pabota cuibl. Beruucnenue padboThl
CIJIbI B TpocTedmmx ciaydasx. HeoOXoauMo HayyuThCs OMNpeAensiTh padoTy
IIOCTOSIHHOW CHJIBI, paboTy cuila TSKECTH, padOTy CHJbl YOPYroctd, paldoTy
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MIOCTOSIHHOTO M TIEPEMEHHOT0 MOMEHTa, NMPUJIOKEHHOTO K Telly, BpallaroIieMycs
BOKPYT HETOJBIKHON OCH, pabOTy CHJIbI TPEeHHs. 3HAThH, JIJISI KAKUX CUCTEM CyMMa
paboT BHYTPEHHUX CHJI PaBHA HYJIIO U YMETh UCITOJIH30BATh ATO MPHU PEIICHUH 3a71a4.
NMeTh oHSATHE O MOIITHOCTH CHIIbI U ee Beiuucienuu. ([1] ctp. 201 — 219, [3] c1p.
229 — 241).

KoHTposbHbIe Bompockl: Kak HalTH KHHETHYECKYIO SHEPTHI0 MaTCpHAIbHOMN

toukn? Kak HaifTu snemeHnTapHyto paboty cuibl? [lpuBenuTe npuMepsl BEIUMCICHUS
paboT: MOCTOSTHHOW 110 MOJYJIIO M HANPaBJICHUIO CUJIbI, CHJIbI TPEHUSl, HOPMaJIbHOMN
pPEaKIUuy NOBEPXHOCTH, CUJIbI TSKECTH, CHIIBI YIIPYTOCTH, Iapbl ciil. Kak n3MeHuTCs
(opMyia 3arucu TEOPEMBI AJI1 HEU3MEHAEMOM MEXaHUUECKON CUCTEMBI?

12. Konebanus martepuanbHoil Touku. OOpaTUTh BHUMaHUE Ha YCIIOBUS, MPHU
COOJTIOICHUN KOTOPBIX JIBIKEHHE TOYKH OyIeT MMETh KojeOaTelnbHBIH XapakTep.
CBobOoaHbIE KOJEOaHUs, OCHOBHBIE ITapaMeTpbl KOJIeOaTenbHOIO Mpolecca, Iepruo,
gacTtoTa, (asza, aMIuuTyqaa. BiusiHMEe COMpOTHBICHHS Ha CBOOOJHBIC KOJICOAHMS.
BoiHyX/ieHHbIE KoyieOaHus 0e3 ydera cui comporuBiieHusd. Pe3onanc. Yerko
pasnuyaTh YCJIOBMsSI BOBHMKHOBEHHS PE30HAHCAa M B yeM OH mpossisercs ([1] ctp.
232 — 250, [2] cTp. 124 — 144, [3] cTp. 251 - 280).

KonTponbable Bompockl: Kakoe nBHXEHHE TOUKHM HA3bIBAETCS KOJIEOATEIbHBIM?

[Ipy BBIMOJHEHUWM KaKUX YCIOBUA Touka OyAeT coBepuiaTh KoyeOaTeabHOe
neuxenne? Kakue koneGanus HazbpiBatoTcs cBoOOoAHbIMU? Kakue mapameTpsl
XapaKTEpHU3YyIOT Mpoliecc CBOOOAHBIX KojebaHuil B uenom? Hapucyiite npuMepHbIii
BUJ TMpollecca 3aryxalomux kojebanuii? Kakue mapameTpbl XapakTepU3yIOT
3aryxaHue KojeOanuii? Kak BIMAIOT CHJIBI CONPOTHUBJICHHS HA IapaMeTphbl
kosiebaTenbHOro npouecca? Kakue kone6aHust Ha3bIBAIOTCS BHIHYKIACHHBIMU? B uem
3aKJIF0YAETCs SIBJICHUE pe3oHaHca? [Ipu Kakux yCIIOBUSIX HACTYNAaeT PE30HAHC?

13. Mexannueckas cucrema. Juddepenimanbapie ypaBHEHHS JIBUKCHHS
CUCTEeMbl MaTepualbHbIX ToueK. LleHTp Macc. Teopema o ABUXKEHUU IIEHTpa Macc
CUCTEMbl MaTepUaJbHBIX TOYEK. [Ipu H3ydeHUU H3TOW TEOPEMbI HENb3sl MYTaTh
(GhOpMYJIMPOBKY 3TOM TEOPEMBI, BRIPAKAIOMIYIO €€ (PM3UYECKUN CMBICI U CJIOBECHYIO
GOpMYITMPOBKY MAaTEMaTUYECKOTO YPaBHEHHWsI, BBIPAKAIOIMIETO JTy TEOpEMY.
Du3nYecKuii CMBICII MOMEHTa HWHEPIMU. BbIUKCIeHHE MOMEHTOB WHEPLMH TEl B
npocTtedmux ciydasx. Pammyc wunepiuu Tena. uddepenuuansnoe ypaBHEHHE
BpalllaTeIbHOTO ABMKEeHUS TBepaoro Tena. ([1] ctp.263 — 277, [3] ctp. 210 — 229).

KonTposbHbEIE Bompockl: JlaTe OnpeneieHue CUCTEMbl MaTEPUAIBHBIX TOYEK.

Kakue cuiibl Ha3bIBalOTCSI BHEIIHMMH, KaKUE CHJIbI Ha3bIBAIOTCS BHYTPEHHUMU?
KakoBbl cBOWCTBa BHYTpEHHUX CHA? YUTO Ha3bIBAIOT IIEHTPOM MAaCC CHCTEMBI
MaTepuanbHbIX Touek? ChopmynupyiiTe U 3alUIIMTE TEOPEMY O JIBHXKEHHH IIEHTpa
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MacC CHCTEMBI MaTepUaTbHBIX TOYEK. UTO Ha3bIBAIOT OCEBHIM MOMEHTOM HWHEPIIHH?
[TpuBenute GHOpPMyIBI BBIUMCICHUS MOMEHTOB WHEPIIMH B TMPOCTEUINNX CITydasx.
Chopmymupyiite Teopemy [toiirenca-lllterinepa. 3anummre auddepeHmaILHoe
ypaBHEHHE BpalllaTeIbHOTO ABMKCHUS Tena. UTO SIBISETCS MEpPOi MHEPTHOCTH Tela
IIPY BpaIaTeIbHOM JBIKCHHH Tela? UTo Ha3bIBAETCS PAIMyCOM HHEPIIMH Tea.

14. Teopema 00 W3MEHEHHH MOMEHTA KOJHMYECTBA IBIKCHUS MEXaHUYCCKOMN
CUCTEMBbI. YCBOWUTH TIOHSATHE KHHETHYECKOTO MOMEHTAa MAaTEepUaIbHOW TOYKHU
OTHOCHTENIFHO IICHTPa W OTHOCHUTEIBHO OCH (10 aHaJOTHH C MOMEHTOM CHJIBI).
Kunerndeckuii MOMEHT TBEPIIOTO Tella OTHOCUTEIBHO OCH BPAIICHUS, KaK YaCTHBIN
Clydail KWHETHYECKOTO0 MOMEHTa CHCTEMbl MaTepualbHbIX TOUeK. OOpaTtuTh
BHUMaHHEC Ha 3aKOH COXPAaHCHHWS MOMEHTa KOJIMYECTBA JBW)KCHHS CHUCTEMBI.
Kunernueckasi sHeprusi cuctembl. TeopemMa 00 M3MEHEHHH KMHETHYECKOW SHEPTrUu
cucteMbl. KuHeTuyeckass 3HEprusi TBEPJOTO Tejla MNPU Pa3IMYHBIX BHAAX €ro
nBwkKeHus. JIJis pemieHus 3a1ad HEOOXOJAWMMO YMETh BBIUHCIATH KHHETHUYECKYIO
DHEPTUIO TBEPAOrO TeJa MPH €ro MOCTYNaTeJIbHOM JIBW)XCHHH, BPAIICHUH BOKPYT
HETOABMKHOM OCH U TIPH IUIOCKO-TIapajiienbHoM aBmxkeHuu. ([1] ctp. 280-284, 290-
298, 301 — 317; [3] ctp.293-327).

KoHTpoabpHBIE BOMPOCHI: YTO Takoe KUHETHUYECKUH MOMEHT OTHOCHUTEIHLHO

HEIOJBW)KHOTO IIEHTPAa M OTHOCUTENBHO ocu? [laliTe ompenenceHue KMHETHYECKOTO
MOMEHTa MEXAHMYECKOW CHUCTEMBblI OTHOCUTENIBHO TOYKH (OCH)? 3aluIluTe TEOopeMY
00 M3MEHEHHWU KHHETUYECKOTO MOMEHTa MEXAaHWYECKON CHCTEMbl OTHOCHTEIHHO
touku (ocu). CdopMynupyiiTe 3aKOH COXPaHEHHUS KHHETHYECKOTO MOMEHTa
MEXaHUYECKOM cHucTeMbl B OOIIEeM M 4YacTHOM ciydasx. Kak Beluucisercs
KMHETUYECKUH MOMEHT TBEPAOrO TEla OTHOCUTENIBHO OCH BpaiieHus? Kak HaiTu
KMHETHYECKYIO SHEPTUI0 MAaTepUajJbHON CUCTEMBbI MaTepuaibHbIX Todek? Hamummre
(GopMyJibl, MO KOTOPHIM MO>XHO BBIYMCIUTh KHHETUYECKYIO HSHEPrui0 Teja Npu
MOCTYNATEIbHOM, BpAIIATEIbHOM M  IJIOCKO-TApAJIIEIIbHOM €ro JABUKECHUMU.
Chopmynupyiite Teopemy 00 H3MEHCHHM KHHETHYECKOW DSHEPTUH MEXaHUYECKOU
CUCTEMBI B U PepeHInaIbHON U MHTETpaibHOU (popmax.

15. Hpunmun JlanamGepa. YCBOUTh MOHATHE CHJIBI MHEPIMH MaTepHATbHON
TOYKH U K YEMY MPHUBOJSATCS CUIIbI HHEPIIUN MaTEpUATIbHBIX TOUEK TBEPIBIX TEI MPU
pa3MyHBIX  BHJAAX €ro JABWKEHHS  (IOCTymareiabHOE, BpallaTelibHOEe U
wiockonapasienbHoe). OOpaTuTh BHHMaHue Ha (DOPMYIMPOBKY MPHUHIIMIA
Hanambepa nms MexaHuueckol cuctembl. OOpatuth 0co00€ BHHMaHUE Ha
orpeseNieHNe AMHAMUYECKUX Peakiuil Bpallarolierocs Teepaoro tena. CBsi3u U UX
ypaBHeHus. IIpuHLIMI BO3MOXHBIX IepeMelieHuil. OOuiee ypaBHEHHE JUHAMHKH.
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OOpaTuTh BHHMaHHE, YTO BO3MOJXKHBIC TICPEMEIICHHs SIBISIOTCS OECKOHEYHO
MaJbIMH U, IOATOMY, COBIIAJIAlOT MO HAIMPABJICHUIO C BO3MOXKHBIMU CKOPOCTSIMH, a
MIPUHITUIT BO3MOKHBIX TEPEMEIIECHUN TMO3BOJIIET PEUIUTh JIOOYIO 3a7ady CTaTHUKH.
OO1iee ypaBHEHHE TUHAMUKHU BBITEKAET U3 TOCIEIOBATEIHLHOTO MPUMEHEHUS JABYX
NPUHIMIOB: mnpuHnuna JlamamOepa W TpPHUHIOKWIIA BO3MOXHBIX TEPEMEIICHHM.
Heo0xoaumMo ycBOUTH, YTO KaxkI0i 0000IMEHHOW KOOpPAMHATE COOTBETCTBYET CBOS
0000mIEHHAsT CUiIa, a TeX M JAPYTUX CTOJIBKO, CKOJBKO CTEMeHe CBOOOABI MMEEeT
cuctemMa. OO00OIIEHHbIE KOOpAWHATHI CUCTEMBI. JuddepeHimanbapie ypaBHEeHUs
JBIDKEHUS MEXAHHMYECKOW CHUCTEMBI B OOOOIIECHHBIX KOOPAWHATAX WA YpPaBHCHUS
Jlarpanxa BToporo poaa. ([1] ctp. 344 — 87, [2] cTp. 278 — 308, [3] cTp. 335 — 340,
364-405).

KoHTtposibHbIe Bompochl: YeMy paBHa cujia MHEPIUU MaTtepuaibHOM Touku? K

YeMy MOKHO MPHUBECTU CHUJIbI MHEPLMH TOYEK TBEPAOTrO Tejda MPH Pa3IUYHbIX
Clly4asiX €ro JBW)KECHHMsS: IIPU MOCTYIATEIbHOM JABUKEHUU, IIPU BPALLICHUU TBEPIOIO
Teda BOKPYI HEMOJBUKHOM OCH, MpU IJIOCKO-NApajIeIbHOM [BHKEHUU Tena.
Cdhopmynupyiire npunuun a’'Anambepa Uisl TOUKH, JJII CUCTEMBl MaTe€pHaJIbHBIX
Touek. HazoBure Buapl cBszed. Kakue nepeMeleHrs Has3blBalOT BO3MOXHBIMH?
Ha3zoBure otTiMune BO3MOXKHBIX NEPEMENIEHUHA OT IAEHCTBUTENBHBIX. UTO y HUX
obmiero? ChopMynupyiTe NPUHIUI BO3MOXKHBIX MEPEMEIICHUN I MEXaHUYECKOU
CUCTEMBl C HEUJCAIbHBIMH CBs3sIMU. Kakue CBSI3M Ha3bIBAlOT UACATbHBIMU?
[IpuBenuTe mnpuMepsl. 3alMIIATE NPUHIMI BO3MOXHBIX IEPEMEIICHUI B
aHanutuueckou (opme. 3anummre obuiee ypaBHeHue nuHamuku. Chopmynupyirte
o01iee ypaBHEHHUE AMHAMUKH JIJIsI MEXaHUYECKONW CHUCTEMBI C MI€aIbHBIMU CBS3SIMH.
Yro HazpiBaloT 0000LIEHHBIMU KoopauHatamu? (O0001eHHo#l ckopocThio? Kak
BBIYHCIIUTh 0000meHHyI0 cmny? Kakyto pa3MepHOCTh MOXKET UMETh 000OIeHHas
KOOpJIMHATa U COOTBETCTBYIOIIAA el 0000IIeHHas cuia?

16. Tlpunmun TamunsToHa-OcTporpanckoro. IloHsTtue 00 yCTOHYHBOCTH
paBHOBecusl. Maiible CBOOOHBIE KOJIEOAHUS MEXaHUUYECKOW CUCTEMBI ¢ ABYyMS (WM
N) cTemeHsMH CBOOOJBI M WX CBOMCTBA, COOCTBEHHBIC YAaCTOTHI M KOA(DOUIIMEHTHI
dbopmel. YcBouth TeopeMy Jlarpanxa — Jupuxiie. O0patuTh BHUMaHHE Ha CBOWMCTBA
MajbIX KOJIeOaHWN CUCTEMBbI. YMETh 3amuchiBaTh IU(QepeHIaTIbHbIE YPaBHCHUS
MaJbIX KOJIEOaHWN CHUCTEMBI C OJTHOW M JBYMsI CTETICHSAMH CBOOOJIBI U UX PEIICHUS.
([1] cTp. 387-396, [3] cTp. 426-462).

KontponrsHbeie Bompocel: Kakoe 1onoxkeHHe Ha3bIBAETCS yCTOWYHUBBIM?

Chopmynupyiite teopemy Jlarpanxka — dupuxne. Uto HaszpiBaeTcss 000OIIEHHBIM
koahuimenTom sxkectkoctu? 3anumute AU epeHInaIbHOe YpaBHEHHE MallbIX
KOJeOaHUN CHCTEMbl C OJHOW CTEMEHBI0 CBOOOJBI. 3alMIIUTEe pELICHHE
BBIILICYKA3aHHOTO YPAaBHEHUs, KakK OIpPEAENsAoTC MEepuoa M 4acToTa ITHX
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koJiebanuit? 3anumure auddepeHuaibHoe YpaBHEHHE MaJIbIX KOJICOaHUN CUCTEMBI
C IBYMSI CTETICHSIMU CBOOOJIBI U €r0 PEIICHHE.
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