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1. O0mme opraHM3alMOHHO-METOAMYECKHE YKA3AHUS

1.1. CamocrositenbHass paboTa MPOBOJUTCA BHE CETKM PACHHCAHMS CTyIEHTaMHU
CaMOCTOSATEJIbHO Ha 0a3ze wumeronierocss OuOmMoTeyHoro ¢(oHAa M JAOCTYHHBIX
AIIEKTPOHHBIX pecypcoB Ha caiite MI'TY www.mstu.edu.ru

1.2. HenstMu caMOCTOSTENbHOM pabOThl SBIAIOTCS: YriayOJeHUE MPaKTUYECKUX
HAaBBIKOB 110 H3y4Ya€MbIM B CETKE paClHUCAaHMUs BOMPOCAM U CaMOCTOSITENIbHOE
U3y4YEHHE psiia TEOPETUUYECKUX U MPAKTUYECKUX BOIPOCOB, HE HM3YUYaBILIHUXCS Ha
3aHATHUSX B CETKE PaCIUCAHMUS.

1.3. CamocrositenbHasi paboTa SBJISETCS HEOTHEMJIEMOW YacTblO HU3YYEHUS
JUCHUIUIMHBI, TaK Kak oOmuii o0bEM €€ M3ydeHHus B yacax ONpENeNseTcs ¢ yuéToM

00BEMa CaMOCTOATENBHON paboOTHI.

1.4. Baxueiimium QakTopoM ycmemHoOro u  3(P(PEKTUBHOrO  MPOBEICHUS
CaMOCTOSATEIIbHOM paboThI SBISAETCA €€ CUCTEMATUYECKUI U MIIAaHOMEPHBINA XapakTep

B COOTBCTCTBHUU C TECMATHUYCCKHUM ITJIAHOM.

1.5. HaCTOSIHII/Ie MCTOAUYCCKHUC YKa3dHHUA TIIPCIAHAZHAYUCHBI I PYKOBOACTBA B
IMPOBCACHUUN CaMOCTOSITCJILHOM pa6OTI)I 1 AJIs1 OOCHKH CTCIICHU ec 3(1)(1)€KTI/IBHOCTI/I.

1.6. B HAaCTOAIIUX YKa3aHUAX TIPCACTABIICHBI TCMbI, HU3YYdCMBIC CTYyACHTAMU B
IMponuecCcCC ayaAuTOPHBIX BaH}ITI/Iﬁ, d TaKKC HCKOTOPBIC AOIMOJHUTCIIBHBIC BOIIPOCHI IJIA
Ooiee FJIY6OKOFO HU3yUCHUS OTUCTUITIINHBI.

1.7. JlomoJHUTENBHBIE METOAUYECKHE YKa3aHUs W Pa3bSICHEHUS MO KOHKPETHBIM
BOIIPOCAM MOTYT OBITh IOJYYEHBl HEMOCPEJACTBEHHO Y TMPENoJaBaTesisi B Yachl
VHIUBHIYaJIbHBIX BEUCPHUX KOHCYJIbTAIIUH.



2. HammeHOBaHuUe TeM M COAepKAHME CAMOCTOSATEJIbHOU padoThI

Kunemartuka. Ilpenmer xkunemaTuku. BekTopHBIM cnoco0 3agaHus JABUKEHUS
Toukd. EcTecTBeHHBI cnoco0 3aJaHus JBUKEHUS TOYKUA TpaeKkToOpHsi TOUKH.
OrnpeneneHne CKOPOCTU U YCKOPEHUSI TOUKH TIPU Pa3IUyYHBIX CIoco0ax 3aaHust

JABMOKCHUA.

CkopoCcTh M YCKOpPEHHE TOYEK Tejla MPU €ro IOCTYNaTebHOM JBUKCHUHU.
Bpaiienne TBepAoro Tena BOKPYr HEMOJBHXHOM OCH. YTJIoBasi CKOPOCTb H
yriaoBoe yckopenue. OnpeneneHue CKOPOCTEM W YCKOPEHUM  TOYeK
BpalllaloIIerocs Tena

[Inockoe nBUXKEHHWE TBEPAOro Tejla W JABWKEHHE IUIOCKOH (GUrypel B ee
mwiockoctu. OmnpeneneHue CKOpocTeil Todek Iulockoi ¢urypsl (popmyna
Oitnepa). 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

¢durypsi ¢ nomompio MIIC. Onpenenenre yCKOpeHUN TOYEK MIOCKON (PUTYPHI.

JIBuKeHNEe TBEpJAOro Tella BOKPYr HEMOJBI)KHOM TOYKM; OOIIMN Ciydaii
IBW)KEHHSI CBOOOJIHOTO TBEPJOro Tesa. YpaBHEHMs ABMKeHus. OrpeneneHue
CKOPOCTEHN ¥ YCKOPEHUM TOYEK TeJa.

AOCOIIOTHOE U OTHOCUTEIBHOE JIBMXKEHHUE TOUYKHU; CIIOKHOE JBUKEHUE TBEPAOTO
tena. Teopema o cinoxeHnn ckopocrel. Teopema Kopuonuca o cCinoxeHUU
yckopeHuid. Y ckopenue Kopuoinca v €ro BbIYUCIEHHUE.

DnieMeHThl cTaTuKU. OCHOBHBIE MOHATHS U aKCUOMBI CTaTUKU. CBSA3U U peaKiuu
cBa3eil. Cucrema cui. YCIIOBHS pPaBHOBECHsS Tela IpPU ACHCTBUM HAa HETO
cxosmencst cuctemMbl cuil. TeopeMa o TpexX HemapasuleIbHbIX CUJIaXx.

MowmenT cuibl. [lapa cuinr. MomenT napsl. [IpuBeaeHne npon3BOIBHON CHCTEMBI
CWJI K JaHHOMY LEHTPY. AHAJIUTHUYECKHE YCIOBUS PABHOBECHUS MPOU3BOJBHOMU
cucrembl cwil. Teopema BapuHboHA. YCIOBUS pPaBHOBECHS IUIOCKOM U
IIPOCTPAHCTBEHHOW CUCTEMBI CHUJI.

Tpenune ckonbxenus. TpeHne kaueHus. PaBHOBecHe Npu HaJIW4YMK CUJI TPEHUS.
[leHTp TsKECTH TBEPIOIO TENA U €r0 KOOPAUHATBHI.

Juuamuka. Ilpeamer nuHamMuku. 3akoHbl MexaHuku [anmunes-HbroToHa.
IIpsmast m oOpatHas 3amaum JOuHAMUKH. J(uddepeHnmanbaple ypaBHSHHS
MOCTYIATEILHOTO JIBUKEHHMS TBepjoro Ttena. OTHOCUTEIBbHOE JBHXKEHUE
MAaTepUaIbHONW TOYKH.



10.

11.

12.

13.

14.

15.

16.

KonnuecTtBo nBmxkeHuss matepuanbHoOil Touku. Mmmnynbc cumbl. Teopema 00
W3MEHEHUHU KOJWYECTBA JBWIKCHUS TOYKH. MOMEHT KOJIMYECTBA JBHKEHUSA
MaTepuagbHOW TOYKU OTHOCUTENBHO IIEHTpa W Oocu. TeopemMa 00 U3MEHEHUU
MOMEHTa KOJIMYECTBA ABUKEHUS TOUYKHU.

PabGora cunbl. Momnocts. KuneTnueckas 5»HEprusi MaTepUATbHON TOYKH.
Teopema 00 W3MEHEHUH KHHETHYECKONW »SHEpruu TOuku. [loTeHIManmbpHOE

CUJIOBOE ToJie, cuioBas pyHkius. [loTeHunanbHas sHeprus.

CBoOosHbIE TIPSIMOJIMHEWHBIE KOJ€OaHUsS MaTepHalbHOM TOUKH. AMIUIMTYHA,
yacToTa, (paza coOCTBEHHBIX KoieOaHuil. 3aTyxaromue Konedanus. JlekpeMeHt
kosieOanuii. Beinyxnennsle koneOanus. BivsitHue conpoTuBieHus.

Mexannueckas cucremMa. Macca MexaHW4deckor cucrteMbl. lLleHTp Macc
MexaHuueckoil  cuctembl. JluddepeHnuanbabie  ypaBHEHUS — JABUKEHUS
MEXaHHUYECKOW CcHUCTeMbl. MOMEHTbl HHEpPIMU CHCTEMBI M TBEPJOro Tea.
Teopema [Troirenca-llrerinepa. KonmuecTBO  ABHXKEHHST MEXAHUYECKOU

CUCTCMBEI. TeopeMa 00 M3MEHEHHUHU KOJIMYECTBA ABHKCHUSA CUCTCMEI.

I'maBHBIE MOMEHT KOJIHWYECTB ABMXKCHUA CHUCTCMBI. TeopeMa 00 M3MEHEHUH
T'JIaBHOI'O MOMCHTaA KOJHUYCCTB JBHKCHHA CHCTCMEIL. Kunernueckas OHCPTIUA
CHCTCMBEI. TeopeMa 00 M3MCHEHUM KHMHETHYCCKOMU OHCPTUU CUCTCMBI. Ilonnas
MCXaHUYICCKasA OHCPrusd CHUCTCMBI. I[BI/I)KCHI/IC TBEPpAOIroO TCJIa BOKPYT
H@HOIIBPI)KHOﬁ TOYKH.

[Tpunun danamOepa 71 MaTepuaibHOW TOYKH M ISl CUCTEMBI MaTEpHUATIbHBIHI
Touek. CBS3M M UX ypaBHEHUS; MPUHIIMI BO3MOXXHBIX MepemernieHuid. Obiiee
ypaBHEHUE JUHAMHKU. O60011eHHBIE KOOPJIMHATBI CHUCTEMBI.
Huddepennmanbabie  ypaBHEHHS JBIDKCHHS MEXaHUYECKOM CHCTEMBI B

0000IIIeHHBIX KOOPAMHATAX WM YpaBHEHUs JIaHTpaHka BTOpPOro pona

[Mpuamun  [amunbroHa-OCTporpasckoro;  MOHATHE 00  YCTOMYMBOCTH
paBHOBECHS; Mallble CBOOOJHBIC KOJCOAHUS MEXaHMYECKOW CHUCTEMBI C JBYMS
CTETICHSIMU CBOOOJIBI U MX CBOMCTBA, COOCTBEHHBIE YACTOTHI U KOI(PPHUIIUEHTHI

b opMBI.
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. Tapr, C. M. Kpatkuil Kypc TeOpeTUUECKO MEXaHUKHU : yuyeOHUK i BTy30B / C.
M. Tapr. - U3a. 16-e, ctep. ; 14-e uzn., crep. ; 13-e usn., crep. - Mocksa : Beicui.
k., 2006, 2004, 2003. - 416 c.

. ITomos, M. B. Teopetnueckass MexaHuka : KpaTkuit Kypc : y4eOHUK 1Jis BTY30B /
M. B. Ilonos. - Mocksa : Hayka, 1986. - 336 c.

. Memepckuit U.B. 3amaun mo Teopernueckoil mMexaHuke : ydel. mocoOue s
By30B / U. B. Memepckuii; nox pea. B. A. Ilanemosa, . P. Mepkuna. - U3xa. 49-
e, ctep. - Cankr-IlerepOypr [u ap.] : Jlans, 2008. - 447, [1] c.

. Huesckuii, B. A. Teoperndeckas mexaHuka : yuel. mocobue jsi CTYICHTOB
BBICIIL. y4eO. 3aBeieHUH, oOyJaromuxcs no HamnpasiieHuto noAarot. "llpuxnannas
mexanuka" / B. A. lueBckuil. - M3a. 4-e, ucnp. u nomn. - Cankr-IlerepOypr [u ap.]
: Jlanp, 2016. - 329 c.

. Huesckuii, B. A. Teopernueckass mexanuka. COOpHUK 3amaHuii : yueO. mocodue
JUISL CTYJIEHTOB BBICHI. yue0. 3aBeICHUI. 00y4YalomMUXCsl 10 HAMPaBICHUIO MOJTOT.
"lMpuxmannas mexanuka" / B. A. JlueBckuii, . A. Mansimea. - U3a. 3-e, ucnp. -
Canxr-IlerepOypr [u ap.] : Jlans, 2016. - 190, [1] c.

. COopHUK 3aJaHui AJi1 KypCOBBIX PAaOOT MO TEOPETHUECKOW MEXaHHKe : yueo.
nocobue st BTy30B / A. A. SA6mnouckuii, C. C. Hopeiiko, C. A. Bonbdcon u ap. ;
noja obmr. pen. A. A. SI6nounckoro. - 11-e u3n., crep. ; 10-e uzn., crep. - Mocksa :
Nurerpan-Ilpecc, 2004, 2003. - 382 c.

. SA6nounckuit, A. A. Kypc Tteopernueckoit Mmexanuku: Cratuka. Kunemaruka.
Jlunamuika : yaeOHUK 171 By30B / A. A. Slomonckuii, B. M. Hukudoposa. - 8-¢
u3a., cTep. ; 9-e uzn., crep. - Mockaa : Jlans, 2004, 2002, 2001. - 768 c.

. byrenun, H. B. Kypc TeopeTtnueckoit MexaHuku : y4eb. mocooue ais By3oB. B 2
1. / H. B. byrenun, . JI. Jlyan, . P. Mepkun. - Uzn. 11-e, crep. - CaHKT-
[letepOypr [u ap.] : Jlans, 2009. - 729 c.

. COOpHMK KOPOTKHMX 3a/lad N0 TEOPETUYECKON MeXaHuke : yded. mocobue s
By30B / [O. D. Kene u np.] ; mox pen. O. D. Kene. - Uzn. 2-e, crep. - CaHKT-
[TeTepOypr [u ap.] : Jlauns, 2009, 2008. - 367, [1] c.



4. MeToaMYECKHUE YKA3aHUSA K HU3YYEHUIO TEM AU CIUTNIMHBI

1. Kunematuka ToukH, criocoObl 3ajjaHusl ABUKEHUS Touku. CrieayeT pa3nnyaTh
TpHU crioco0a 3alaHusl ABUKEHUS TOYKU: BEKTOPHBIN, KOOPJIMHATHBIN (B JEKapTOBBIX
KOOpJAMHATaX), €CTECTBEHHBIN (B OCSX €CTECTBEHHOTO TpexrpaHHuka). HeoOxoaumo
HAyYUTbCS OMNpPENENsATh CKOPOCTU M YCKOPEHHS TOYKH MPU Pa3IMYHBIX CHOCO0ax
3aganus apkenus. ([1] ctp. 95-114, [2] ctp. 11-29, [3] c1p. 98-115).

KouTtponenbeie Bompochl: Yto wu3zyuyaer kuHematuka? HazoBute cnocoOsl

3aaHdsl JIBMOKEHUST TOYKH. YeM OTIHMYaiTCAd KacaTelbHOE W HOPMAaJbHOE
yckopenus? Hamumure dopmynsl ux BbruucieHus. Ha3zoButre dYacTHbIe ciydau
IBW)KEHUS TOYKUA. Kak HalTU CKOPOCTh M YCKOpeHME B Kaxzaom ciydae? Kak
CBSI3aHBI M@Ky COOOH pa3IuyHbIe CIOCOOBI 3a/1aHUS JIBHYKCHUSI TOUKHU ?

2. IloctynaTenbHOE IBUKEHHUE TBEPJIOTO TEJa, BpallleHUE TBEPAOIO Tejla BOKPYT
HETOABMKHON OCH. YSCHHUTH MOHATHS 00 a0COJIFOTHO TBEPJOM Telie. BBIABUTH CBA3b
MEXy YpaBHCHHEM BpaIllaTeIbHOTO JIBUXEHUS, YIJIOBOM CKOPOCTBIO M YIJIOBBIM
yckopeHueM Tena. HeobXxoauMo HayduThCS HaXOJUTh CKOPOCTH M YCKOPEHUSI TOUYEK
Bpamaromierocs tena. ([1] ctp. 117-126, [2] ctp. 29-43, [3] c1p. 115-124).

KonTtponbsHbele Bompockl: JlaliTe ompeneneHue BpamlaTeIbHOTO JABMXKCHHS

TBEPJOr0 Tella BOKPYr HemoJBWKHON ocu. IlpuBenute mnpumepsl. Kak Haiitu
CKOpPOCTh M YCKOpPEHHE TOYKM Bpamaromierocs Tena? Ha3oBuTe vacTHble ciiydan
BpalllaTeIbHOTO JIBI)KEHMsI TBepioro tena. Kak HaWTH yrioBble CKOPOCTH U
yCKOpeHus B KaxkaoM ciaydae? Kak HallTH CKOpOCTh M YCKOpPEHHE TOYKHU
BPAIIAIOIIETOCs TEJa B BU/I€ BEKTOPHBIX MPOU3BEICHUN?

3. [lnockoe aBmxenue TBepAoro teia. HeoOXoammMo HayduThCsS OMpPENETICHUIO
CKOPOCTEH M YCKOPEHUU TOYEK IUIOCKOW (UTYpHI C MOMOIIbI0 (popmynsl Ditnepa u
TEOPEMBI O TMPOEKIUSAX CKOPOCTEM JABYX TOYEK TBEPAOrOo Tejla Ha MPAMYIO,
COCIMHSIONIYIO 3T TOYKH. Y AEIUTh 0cO00€ BHUMAHHE HAXO0XKICHUI0O MTHOBEHHOTO
nieHTpa ckopocteit ([1] crp. 127-147, [2] ctp. 45-71, [3] ctp. 124-150).

KoHTponbHbie BOmpockl: JlaiiTe OnpeaenaeHue IUIOCKOrO JBUKEHUS TBEPAOTO

Tena. YUTo Ha3bIBAlOT MTHOBEHHBIM IIEHTPOM CKopoctei? 3ammmure Gopmyiy,
BBIPAXKAIOIIYI0 TEOPEMY O MPOEKIUAX CKopocTel. 3anuiute dhopmyny Ditnepa A
HaXO0XJICHUS CKOPOCTH TOYKH. PacckakuTe O 4YacTHBIX Cly4yasiX HaXOXKIEHUS
MTHOBEHHOTO IIEHTpa CKOpocTed. 3amummure dopMyrny Dinepa s HaXOXKICHUS
YCKOPEHHUS TOYKH. 3alUIINTE CBOMCTBA MTHOBEHHOT' O LIEHTPA CKOPOCTEM.

4. ]JIBr>keHue TBEpAOrO Tejla BOKPYr HEMOABUXKHON TOUKU. O3HAKOMUTBHCS C



IIOHATUEM MIHOBEHHOW YIVIOBOM CKOPOCTH, MTHOBEHHOHN ocu BpaiieHus. Hayuurcs
OMpENEeNATh CKOPOCTH M YCKOpEeHHss TodeKk Tena. OOmmumi cinydail JBMKEHUS
CBOOOJHOrO TBEPAOIO Teja. YMETh 3alliChIBaTh YPABHEHUS JIBUKEHUS, ONPEAEIAThH
CKOpPOCTH U ycKopeHus Touek tena.([1] ctp. 147-155, [3] ctp. 150-162)
KonTtponbHbie Bonpockl: /laliTe onpeneieHue ABUKEHUS TBEPIOIO Teja BOKPYT

HEMOJABMKHOW TOUKU. UTO Ha3bpIBalOT yriaMu Jisiepa? UTo HA3bIBalOT MTHOBEHHOM
ocet0 BpauieHusi? Kak omnpexpensiercss ckopocth Touek Tena? Kak ompepensiercs
YCKOpPEHHUE TOYEK Tela (BpalaTeibHOE U OCECTPEMUTENIbHOE)? 3aMuIINTe ypaBHEHUS
JBIKEHUSI CBOOOTHOTO TBEpAOro Tena. Kak onpeaenstoTcss CKOpOCTH M YCKOPEHUS B
3TOM cliyyae?

5. CrnoxHoe ABWXKEHHWE TOUYKUM. HeoO0XoauMO HAydUThCA  pas3idyaTh
OTHOCHUTEJILHOE, IIEPEHOCHOE U aOCOIOTHOE IBUKEHUE TOYKU U HAYUYUTHCS] HAXOIUTh
COOTBETCTBYIOIIIME CKOPOCTH. YJIenuTh ocoboe BHUMaHHE Teopeme Kopuomuca.
Cl10’)kHO€ IBMKEHHUE TBEPAOTO Telia. PacCMOTPETh CIIOKEHHUE BpallleHUH BOKPYT JBYX
MapAJUICIIBHBIX OCEU, CII0KECHUE BPALLICHU BOKPYT MEPECEKAOIIUXCS OCEW, BUHTOBOE
newkenne. OOpaTUTh BHUMAHHWE Ha HAXOXJCHHE VYIJOBBIX CKOpPOCTEH B
BhIIIICyKa3aHHBIX ciydasx. ([1] ctp. 155-180, [3] ctp. 162-210).

KonTpoabHbie Bomnpockl: JlaliTe MHOHATHE aOCOJIOTHOIO, OTHOCHTEILHOTO U

MEPEHOCHOTO JBIWKEHMM TOuku? UTO Ha3bIBalOT aOCOMIOTHOW CKOPOCTHIO TOYKHU?
JlaitTe ompeneneHne OTHOCUTEIBHOM CKOPOCTHA TOYKU. UTO Ha3bIBa€TCs MEPEHOCHOMN
CKOpocCThio Touku? 3anumute Teopemy Kopuonnca? B kakux ciaydasix KOpHOJIHUCOBO
yckopeHue paBHo Hymto? Kak nHalitu yckopenue Kopuwonmca? YTo HazbIBaIoT
CJIOXXHBIM JIBMDKEHHEM TBepaoro Ttena? Kak Halgercs CKOpocTh MpU  JBYX
MOCTYTMATEeNbHBIX NBHXKeHUAX? Kak Halimercs aOCoNIOTHas yrioBas CKOPOCTh IpHU
JIBYX BpallaTeJbHBIX IBM)KCHUSIX, €CJIM BpallleHus B oAHy cTopoHy? Kak Haiinetcs
aOCOJIFOTHAsT yrjioBas CKOPOCTh TPH JBYX BpAIaTCIbHBIX JBHKCHUSAX, €CIIH
BpallleHUs1 B pa3Hble cTOpoHbI? UTO HazwpiBaeTcsi mapoi BpamieHuil? Kak Haiigercs
aOCOJIFOTHAsT YIJIOBass CKOPOCTh IPH JIBYX BpAIATEIbHBIX JBHKCHUAX BOKPYT
nepecekaromuxcsi oce? Uto Ha3pIBalOT BUHTOBBIM JBM)KeHHEM? UTO Ha3bIBAIOT
maromM BuHTa? Kak HaiieTCs CKOPOCTh TOYKH P JBMKEHUU MO BUHTOBOM JIMHUU?

6. AKCHOMBI CTAaTUKH, CBSI3M M WX peaknuu. HeoOXoammo HaydUThCsS
F€OMETPUUYECKOMY M aHAIIMTUYECKOMY crocobaM cioxeHus cwil. Cxonsimascs
CHUCTEMA CHJI, €€ MPUBEJICHUE K PABHOJCUCTBYIOUICH. YCBOWUTH NMOHATHS MPOEKIUU
CUJIBI Ha OCh M Ha TIJIOCKOCTh. He myTaTh moHATHS CBs3U W peakiuu cBszeil. ([1] cTp.
9-31, [3] cTp. 10-24).

Konrtponbhbeie Bompockl: UTO Ha3bIBalOT aOCOMIOTHO TBEpAbIM TenoM? Uto

Ha3bIBAIOT CBOOOHBIM TeaoM? JlaliTe ompeeneHue cBI3u. UTo Ha3bIBAIOT peaKiuei
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cesa3u? CdopmynupyiiTe NpUHIUI OCBOOOXKIAaeMOCTH OT cBs3eil. [lpuBenure
pUMEPBI OCBOOOXKIEHUS OT CBA3eH. UTO Ha3bIBAIOT cXosielics cucreMon cui? Uro
Ha3bIBalOT PABHOACHCTBYIOIIECH? 3alWIINTE YCIOBHE PABHOBECHUS CXOAALIEHCA
CUCTEMBI CHJI.

/. MoMeHT cuiibl OTHOCUTENIBbHO TOUKH. [lapa cuin. MoMeHT napsl, ee CBOICTBA.
AnanuTtndeckue yciaoBus paBHoBecus. OOpaTuTh BHUMaHHE Ha TeopeMy BapunboHa
O MOMEHTE PaBHOAECHCTBYIOIIEH U TEOpPEMY O MAPAJIIEIBHOM IIEPEHOCE CHUJIBI
Heo0xonuMo 03HAaKOMUTBHCA € TUIAHOM pelieHust 3aaad craTuku. O0patuth ocoboe
BHMMAaHUE Ha OCHOBHYIO TEOPEMY CTaTHKH U €€ PUMEHEHUS ISl YIPOILIEHUS CUCTEM
cun. Ilmockas cuctema cui. AnreOpanyeckuii MOMEHT CHIIbL. AnredpandecKuit
MOMEHT Mapbl CWI. YCIIOBHUS PaBHOBECHUS IUIOCKOW CHUCTEMBI CHJI. MOMEHT CHIIBI
OTHOCHUTENIBHO OcCH. IIpocTpaHCTBEHHass CHCTEMA CHJ, YCIOBHS PaBHOBECHS.
OO6paTtuTh BHUMaHUE Ha nipaBwmiio 3HakoB. ([1] ctp. 31-56, 72-86, [3] cTp. 34-57, 69-
92).

KOHTpOJILHBIE BOIIPOCHI: JlaﬁTe OIIpCACICHUC MOMCHTA CHJIbI OTHOCHTCIIBHO

Touku. Korja MOMEHT Cujbl OTHOCHUTEIBHO TOUYKM paBeH HyM0? YUTO Ha3bIBaIOT
napoii cun? HazoBute cBoiicTBa maphl cui. JlaliTe onmpeaeaeHue MOMEHTA Maphbl CHIL.
3anuimmuTe YCJIOBUST paBHOBECHUS] MPOU3BOJBbHON cucTteMbl cuil. Cdhopmynupyire
teopemy Bapunbona. JlaliTe omnpeneneHue IIOCKOW CHUCTEMBbI CWI. UTO Ha3bIBAKOT
anreOpanyeckKuM MOMEHTOM Ccuiibl? UTO Ha3pIBalOT alreOpanvdecKuM MOMEHTOM
napel cwi? 3anuiiuTe YCJIOBUS paBHOBECHS IUIOCKOM cucTeMbl cuil. Jlaiite
ONpeAeIeHUEe MPOCTPAHCTBEHHOW CHUCTEMBI CUJl. UTO Ha3bIBAIOT MOMEHTOM CHJIBI
OTHOCUTEJIBHO OCH? 3aluIIUTe TE€OMETPUYECKOE M aAHAIUTHYECKOE YCIIOBHUE
paBHOBECHS MPOU3BOJIBHON MPOCTPAHCTBEHHOM CUCTEMBI CHJL.

8. Tpenume ckonpxeHus. TpeHuwe kadeHus. PaBHOBecwe MNpU HAITUYHH CHII
tpenus. LlenTp TspxkecT Tena. CrocoObl onpeieNICHuUs MOI0XKEHUS IIEHTPOB TSKECTH
tena. OOpaTUTh BHUMAHWE Ha pa3IU4YM€ CTATUYECKOTO U JUHAMUYECKOTO
KodhdumrieHTa TpeHus. YCBOUTh MOHSATHUS MPEASTbHONW CUIIBI TPEHUS, MPEACIBHOTO
paBHOBECHS, peajJbHOU CBSI3H, YIJIa TPEHUS, TPEHUS KadeHus, Ko uirenTa TpeHus
kauenus. ([1] ctp. 64-72, 86-93, [3] ctp. 57-69, 92-98).

KontponbHbie Bonpockl: UTO Ha3bIBAIOT TPEHUEM CKOJIbKEHUS? UTO Ha3bIBalOT

cTaTHdeckuM  KoddduimentoM  TpeHus? UTo  HA3BIBAIOT  JUHAMHYCCKUM
kod(ppunmerTom Tpenusa? Kak HaxoauTcsl peakius peaabHoi cBs3u? UTo Ha3bIBAIOT
yriioM TpeHus? UTo Ha3pIBalOT TpeHHEM KaueHHs? PaBHOBecME C y4YETOM CHII
TpeHus. UTo Ha3bIBAIOT IEHTPOM TskecTH? Kak BBIYMCISAIOTCS KOOPAWHATHI IIEHTpa
TSOKECTH?



9. OcHOBHBIE 3aKOHBI AMHAMUKU. [loHsATHE 00 MHEPUMOHHOW CHCTEME OTCYUETA.
OOpatuTh BHUMaHUE Ha TO, YTO MEPBBIM M BTOPOM 3aKOoHBI HbIOTOHA cripaBeaMBbI
TOJIbKO B MHEPLHUAIBHBIX CUCTEMAaX OTCYETa. YSCHUTh (DU3UYECKUN CMBICH MOHATHS
«maccay. udpdepeHunanbHble ypaBHEHUSI JIBUKEHUS MaT€pUAIbHONM TOUKH M HX
VHTETPUPOBAHUE U1 CIIy4aeB JEUCTBUSA OJHOU CHJIBI 3aBUCSALLEH OT BPEMEHU UIIU OT
CKOPOCTH, WM OT IOJIOKEHUs TOYKHU. BiusHue HadanbHbIX yciaoBuil. Hayuurcs
COCTaBIIATh M pelaTth IudpepeHranbHble YpaBHEHUS JBHKEHUS MaTepHATbHON
TOYKM B JEKApTOBBIX KOOpPAMHATAX M B IIPOCKUUAX HA OCH €CTECTBEHHOI'O
TPEXTPAaHHUKA. BBIACHUTH pOJb HayalbHBIX YCIOBUM OTHOCHUTENBHOE IBHKECHHE
MmatepuaibHoi Touku ([1] ctp. 180-201, 223-227, [3] ctp. 210 — 229).

Koutponbhbie Bompockl: Chopmynupyiite 3akoH uHepuuu. Jlaiite nonstue oo

MHEPUMAJIbHOM CUCTEME OTCYETa. J3alMUIIUTE OCHOBHOW 3aKOH JIMHAMUKH.
ChopmynupyiiTe  OpPUHIMI  HE3aBUCUMOCTH  JEHUCTBUS  CWJI.  3alUIIUTE
muddepeHanbHble  YpaBHEHUS JIBHJKEHHMSI MaTEpPUAbHOM TOYKH B JE€KapTOBOM
cucteMe KoopauHaT. 3anumure auddepeHuranbHble  YpaBHEHUS  ABUKCHUS
MaTepuajJbHON TOYKHM B MPOEKUMSIX HAa OCH €CTECTBEHHOM CUCTEMBI KOOpAuHaT. B
yeM 3aKioyaercd mpsiMas M oOparTHas 3ajadyd JUHAMUKK To4yku? Yto Takoe
HavasbHble ycioBus? KakoBa MX posib MpHU pelIeHUH OOpaTHOW 3a/layd TUHAMUKU
matepuanbHoi Touku? CdopmynupyiiTe TpUHIMI OTHOCUTENbHOCTH [amumes.
KakoB ¢usnueckuii cMBICH TOHATHS «Maccay. 3anuimure AuddepeHnaibHoe
YpaBHEHHUE JABUKECHHS MaTEPUAIBHON TOYKHM B JE€KAPTOBBIX KOOPJAWHATAX. 3ANUIINTE
muddepeHnraIbHOe ypaBHEHHE ABWKCHHUS MaTepUaIbHOW TOYKHA B MPOEKIHUAX Ha
OCH €CTECTBEHHOI'O TPEXIPaHHUKA.

10. KonnuecTBO OBWXKEHHS MaTepuaabHON TOUkW. MMimynbe cuibl. Teopema 00
U3MEHEHUU KOJIMYECTBA JBWKEHHS TOYKA. MOMEHT KOJMYECTBA JBUKEHUS
MaTepHaIbHOM TOYKM OTHOCHTEIBHO IIEHTpa U Ocu. Teopema 00 H3MEHEHUU
MOMEHTa KoindecTBa aBrkeHust Touku. ([1] ctp. 201 — 206, [3] cTp. 214 — 218)

KonTtponbHbie BoOpockl: UTO Ha3bIBAIOT UMMOYJIbCOM CUIBI? UTO Ha3bIBaIOT

KOINYCCTBOM JBHXKXCHHA TOUYKH? I[aﬁTe OIIpCACICHUC MOMCHTA KOJHMYCCTBA
JABUWKCHUA MaTepHaHBHOﬁ TOYKH OTHOCHUTCIBHO HCIIOABMKHOTI'O LHCHTpA,
OTHOCHUTCJIIBHO HCHOI[BH)KHOﬁ OCH. 3amuIImnTe TCOPCMY 00 W3MEHEHUH KOJHUYECTBa
ABMOKCHHA TOYKH. 3anummuTe TCOPEMY 00 U3MEHECHMH MOMEHTa KOJIMYCSCTBA
JABMOKCHUSA TOYKH.

11 Kunernueckas JHEpPrusi MarepuanibHON TOoukH. Teopema 00 H3MEHEHUU
KUHETUYECKOW AHEPTHU MaTepuanibHON TOouku. PabGoTa cuibl. Beruucienue paOoThl
CWIbl B MOpoCTEeUIIUX ciydasx. HeoOxonumMo HayduThbCcs ONpEeneisTh padoTy
MOCTOSSHHOW CHJIbI, pabOTy cuja TKECTH, pabdoTy CHIIBI YIPYrocTH, padboTy
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MOCTOSTHHOTO M TIEPEMEHHOT0 MOMEHTa, MPUIIOKEHHOTO K TeNy, BpallaroleMycs
BOKPYT' HEIMOJBIXHOU 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 MOIIHOCTH cwibl U ee Bhiuucienuu. ([1] ctp. 201 — 219, [3] cTp.
229 — 241).

KontposnbHbeie Bompochl: Kak HaWTH KHHETUYECKYIO SHEPrUI0 MaTepHaIbHOU

touku? Kak HaiiTu a5emeHTapHyto padoty cuibl? [IpuBenure npuMepsl BHIUYUCICHUS
paboT: MOCTOSIHHOM MO MOJYJII0 U HANPaBJICHUIO CHJIbI, CUJIbI TPEHUS, HOPMAJIbHOU
pEaKIUK MOBEPXHOCTHU, CUJIBI TSKECTH, CUIIbl YIPYTOCTH, Napsl cwil. Kak nu3aMeHuTcs
dbopmysia 3aMCH TEOPEMBI JIJI HEU3MEHIEMON MEXaHWYECKOM CUCTEMBI?

12. KonebGanust matepuanbHoil Touku. OOpaTUTh BHUMAaHHE Ha YCIOBUS, MPHU
COOJIIOJIEHUN KOTOPBIX JBUXKEHHWE TOUKH OyAeT MMETh KoJjeOaTelbHbIM XapakTep.
CBoOonHbIe KOJeOaHUsl, OCHOBHBIE MapaMeTpbl KOJeOaTeIbHOIO MpoIecca, NepHo/,
yacTtoTta, ¢aza, amIuiMTyaa. BnusHUEe cOmpoTHBIEHHS Ha CBOOOJHBIE KOJIEOAHUS.
Boinyxnennole kosiebanus 0e3 ydera cui comportuBiieHus. Pe3onanc. Yertko
pa3nuyaTh yCJIOBHsS BO3HMKHOBEHMS pe30HaHca M B ueM OH mposiBisiercs ([1] ctp.
232 — 250, [2] ctp. 124 — 144, [3] c1p. 251 - 280).

Kontponbhbie Bonpochl: Kakoe 1BHKeHHE TOUKH HA3bIBA€TCs KOJIeOATEIbHBIM?

[Ipy BBIMOMHEHUM KaKUX YCIOBUM ToOYka OyIeT coBepiiaTh KoyiebaTeabHOe
nemxenne? Kakue xkonmebanusi HaszpiBatoTcsi cBoOoaHbIMU? Kakue mapamerpsl
XapaKTepu3ylT Ipolecc cBOOOAHBIX Koyebanuit B nenom? Hapucyiite npumepHbIi
BUJ TIpoliecca 3aTyxarouux koseOanuii? Kakue mapaMerpsl XapakTEepHU3YIOT
3aryxaHue KojeOanuii? Kak BIMAIOT CHJIBI CONPOTHUBICHHUS Ha IapaMeTphbl
kosiebarenpHOro npouecca? Kakue konebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMU? B uem
3aKiIrovaeTcs siBjeHue pesonanca? [Ipu kakux yclIoBHUSX HACTyHaeT pe30HaHC?

13. Mexanudeckass cucrema. JluddepeHunanbHble YpaBHCHHS JIBHIKCHHS
CHCTEMBI MaTepUaIbHBIX Touek. LlenTp macc. TeopemMa o IBMKEHHMH LIEHTpPa Macc
CHCTEMBI MaTe€pHalbHbBIX TOYeK. [Ipy u3ydeHHH 53TOM TEOpEeMBbl HENb3d NyTaTh
(bOpMYITHPOBKY 3TOH TEOPEMBI, BRIPAXKAIOIIYIO ¢¢ (U3UICCKHA CMBICI U CIOBECHYIO
GbOpMYyITHPOBKY MAaTEeMaTHYECKOT'O YPaBHCHHMS, BBIPAXKAIOIIETO 3Ty TEOpEMY.
DOU3UYECKUN CMBICI MOMEHTA WHEPUHUHU. BBIUMCIEHME MOMEHTOB WHEPLUUM TEJI B
npocteiimux cinyvasx. Paguyc uHepnuu tena. uddepenHuuansHoe ypaBHEHUE
BpallaTelIbHOI0 ABMXKEHUsS TBepAoro tena. ([1] crp.263 — 277, [3] ctp. 210 — 229).

KoHTponbHbie Bonpockl: JlaiTe OnpeneseHne CUCTEMbl MaTEPUAIBHBIX TOYEK.

Kakue cunbl Ha3bpIBalOTCS BHEIIHMMH, KaKU€ CHWJIbl HAa3bIBAIOTCSI BHYTPEHHUMMU?
KakoBbl cBoiicTBa BHYTpeHHMX cui? YUTO HaA3bIBAIOT LIEHTPOM MacC CHCTEMBI
MarepuaibHbIX Touek? ChopMynupyiTe U 3alUIIUTE TEOPEMY O JIBHIKCHUU LIEHTpa
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Macc CUCTEMbl MaTepUalibHBbIX TOYEK. UTO HA3bIBAIOT OCEBHIM MOMEHTOM HMHEPLUU?
[IpuBenute ¢Gopmysbl BBIUYKUCICHUS MOMEHTOB HMHEPIIMU B MPOCTEUIIMX CIIydasix.
Chopmynupyiite teopemy [roifrenca-Illteitnepa. 3anumurte nuddepeHnraibHOe
ypaBHEHHE BpallaTeJIbHOTO JABWKECHUS Teia. UTo sBIISIETCS MEpOM MHEPTHOCTHU Teja
MIpU BpalaTeabHOM JABWKEHUU Tena? UTo Ha3bIBaeTCs pajlyCcOM MHEPIUU Tea.

14. Teopema 00 W3MEHEHMH MOMEHTA KOJMYECTBA IBMIKCHUS MEXaHUYCCKOU
CUCTEMBI. YCBOWUTH IOHATHE KHHETHYECKOTO MOMEHTA MaTEepUaIbHOW TOYKHU
OTHOCHUTEIBHO IIEHTPA W OTHOCHUTEIBHO OCH (M0 aHAJOTMM C MOMEHTOM CHUIBI).
Kunerndeckuii MOMEHT TBEPAOTO TEJIa OTHOCUTEIBHO OCH BpAILCHUS, KaK YaCTHBIN
CIly4ail KWHETHYCCKOTO MOMEHTa CHCTEMbl MaTepuajibHbIX Touek. OOpaTUTh
BHUMaHHC Ha 3aKOH COXpPAaHCHHUS MOMCHTAa KOJIMYECTBA JBIKCHUS CHCTCMBI.
Kunernueckasi sHeprusi cuctembl. TeopemMa 00 M3MEHCHHMH KHMHETHYCCKOW SHEPTUU
cucteMbl. KuHeTHdeckas 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).

KouTtposbpHble BONpockl: YTO Takoe KUHETHUYECKHMM MOMEHT OTHOCHUTEIBHO

HEIMOABMKHOIO IIEHTPa U OTHOCUTENBbHO ocu? JlailTe ompenesieHHe KUHETUYECKOIrO
MOMEHTa MEXaHMYECKON CUCTEMBI OTHOCUTEIBHO TOUYKH (OcH)? 3almUIIUTE TEOPEMY
00 M3MEHEHUWU KHUHETHYECKOTO MOMEHTa MEXaHHMYECKOM CHCTeMbl OTHOCHTEIIHHO
Touk (ocu). Cdopmynupyiite 3aKOH COXpaHEHUS KHHETHYECKOTO MOMEHTa
MEXaHMYEeCKOW CcHCTeMbl B OOImEeM M 4YacTHOM ciydasx. Kak Beuucisercs
KMHETUYECKUM MOMEHT TBEPJOIro Tejla OTHOCUTEIBbHO ocu BpamieHus? Kak HailTh
KMHETUYECKYIO SHEPTUI0 MaTepUajJbHON CUCTEMBI MaTepuaibHbIX Touek? Hanumure
(GbopMyIbI, MO KOTOPHIM MOKHO BBIYMCIUTh KHUHETHYECKYIO SHEPrHI0 Tela MpHU
NOCTYMATENbHOM, BpallaTEJIbHOM U  IJIOCKO-TIapaliIeIbHOM €ro JIBH)KCHUHU.
Chopmynupyiite TeopeMy 00 H3MEHEHHHM KHHETHYECKOM SHEPrUM MEXaHHYeCKOM
CUCTEMBI B U PepeHIranIbHON 1 HHTETpaIbHON (popmax.

15. Tpunnun JlanmamGepa. YCBOUTH TOHSTHE CHJIBI WHEPIIMH MaTEPHATIbHON
TOYKHU M K YEMY MPUBOMSITCS CUJIbl MHEPIUU MATEPUAIbHBIX TOUEK TBEPABIX TEI MPH
pa3IMYHBIX  BHJAX €ro JABWXKEHUA (IOCTymaTelbHOE, BpalllaTeIbHOE U
IocKomapamiensHoe). OOpatuTh BHUMaHHE Ha (QOPMYIHUPOBKY TMPHUHIIUTIA
Hanambepa nns MexaHudyeckod cuctembl. OOpaTuTh o0co00e BHUMAaHHME Ha
onpeJiesiecHe JUHAMHYECKUX PEaKIMi Bpalllalolierocs TBepaoro tena. CBA3uW U UX
ypaBHeHUs. [IpuHIHN BO3MOXHBIX mepemenieHuii. OOmee ypaBHEHHE TUHAMUKH.
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OOpaTuTh BHUMaHUE, YTO BO3MOXKHBIC TICPEMEIICHHS SIBISIOTCS OECKOHEYHO
MaJbIMU U, I03TOMY, COBIAJAIOT MO HAIMPABICHUIO C BO3MOXKHBIMH CKOPOCTSIMH, a
NPUHLUI BO3MOXHBIX TEPEMEIICHUI MO3BOJSIET PEUINTh JIIOOYIO 3a/1ady CTaTHKU.
OOmee ypaBHEHHE NMHAMUKH BBITEKAET M3 TOCIIEIOBATEIbHOTO MPUMEHEHUS ABYX
OPUHLMIOB: mpuHIMNa JlamamOepa W TPHUHLOMINA BO3MOXKHBIX MEPEMEHICHHH.
Heo0xonuMo ycBOUTbH, YTO KaxAoW 0OO0OIIEHHONW KOOpAMHATE COOTBETCTBYET CBOS
00001I€HHAs cuja, a TeX M JIPYrMX CTOJBKO, CKOJIBKO CTEleHel CBOOOIbI MMEET
cuctema. OO00OIIEHHbIE KOOpAWHATHI cUCTeMbl. JluddepeHunanbupie ypaBHEHUs
IBW)KCHUST MEXaHUYECKOW CHCTEMBI B OOOOINEHHBIX KOOpAMHATAX WM ypaBHEHUS
Jlarpanska Broporo pojaa. ([1] ctp. 344 — 87, [2] ctp. 278 — 308, [3] cTtp. 335 — 340,
364-405).

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

4eMy MOJKHO TIPHBECTH CHJIBI HMHEPIIMM TOYEK TBEPAOrO Tella TPU Pa3InYHBIX
CIIy4asiX €ro JIBH)KCHHS: MPHU MOCTYMATSILHOM JABWKCHHUH, IPU BPAIICHUH TBEPJIOTO
TETa BOKPYT HEIMOABUXXHOW OCH, TPH IIOCKO-TIAPAUICILHOM JBHMKECHUU TeJa.
Chopmynupyiire npunimn a’'AmamOepa JIsi TOYKH, JJISS CHCTEMbI MaTepUaIbHBIX
touek. HazoBute Buabl cBs3eidl. Kakue mnepeMelieHds Ha3bIBAIOT BO3MOXXKHBIMU?
HazoBuTe OTIMYME BO3MOMKHBIX TEPEMEIICHUH OT JeHCTBUTENBHBIX. UTO y HHUX
obmero? ChopMymupyiTe MPUHIAIT BO3MOXKHBIX ITEPEMEIICHUN JIIT MEXaHHYCCKOU
CACTEMBI C HEUICAILHBIMH CBsI3sIMU. Kakue CBA3M HAa3bpIBAIOT HIE€AIbLHBIMU?
[TpuBeauTe mpuUMeEphl. 3aNMIIATE TMPHHIMII BO3MOXHBIX TICPEMCIICHUA B
aHanuTHYeCKOW (opme. 3anummTe oOIee ypaBHeHHE TuHAMUKH. ChopMyaupynTe
oOlee ypaBHEHHE TUHAMUKH JIJIT MEXaHHYECKOW CHCTEMBI C WICATbHBIMUA CBSI3SMH.
Uto HaswBatoT 00001IeHHBIMU KoopauHaTamu? O000meHHoi ckopocThio? Kak
BBIYHCIIMTE 00001meHHy0 cmty? Kakyio pa3sMepHOCTb MOXKET MMETh 000O0IICHHAas
KOOpJIMHATAa M COOTBETCTBYIOIIAsI €if 00001IeHHas cria?

16. Tlpunuun TIamunbsrona-Octporpaackoro. Ilonstue 00 ycToituMBOCTH
paBHOBecHs. Maibie CBOOOHBIE KOJIEOAHUSI MEXaHUYECKON CHUCTEMBI C ABYyMS (WK
N) creneHsMU CBOOOABI U MX CBOMCTBA, COOCTBEHHBIE YACTOTHI U KOIPDUIIMEHTHI
dopmel. YcBouTh Teopemy Jlarpanxa — Jupuxie. OOpaTuTh BHUMaHUE Ha CBOMCTBA
MaJbIX KOJICOAHWW CUCTEMBI. YMETh 3amuChiBaTh NU(epeHInalIbHbIE ypaBHEHUS
MaJbIX KOoJeOaHUN CHCTEMBI C OJTHOW W JBYMS CTENCHSMU CBOOOJNBI U WX pPEIICHUS.
([1] ctp. 387-396, [3] cTp. 426-462).

KonrtponbHbeie Bompochl: Kakoe mosioxkeHue Ha3bIBa€TCd YCTOWYUBBIM?

Chopmymupyiite teopemy Jlarpamka — [upuxie. Uto HaspBaeTcs 00OOIICHHBIM
koddummenTom sxkectkoctu? 3anumute AuddepeHnnaIbHOe YpaBHEHWE MalbIX
KOJeOaHWii CHUCTEeMBI C OJHOM CTENeHBI0 CBOOOABI. 3amUIINTE PpEIIeHUE
BBHINICYKA3aHHOTO ypPaBHEHMWsI, KaK OMNPENEISIIOTCS TEPHOJ ¢ YacToTa JTHX
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Konebanuii? 3anumute auddepeHianbHoe ypaBHEHUE MaJIbIX KOJIEOaHUM CUCTEMBI
C ABYMSI CTENIEHSIMU CBOOOABI U €T0 PEIICHHUE.
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