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1. HOACHUTEJBHAN JATTVMICKA

«Teopernueckas MexXaHVKay — oJHa U3 QYHIAMEHTANBHEIX €CTECTBEHHOHAY Y~
HBIX TUCIUIUIAH (GUINKO-MATEMATHISCKOro NMKNA. VzyueHue TCOPETUYECKO MeXa-
HUK¥ JaeT TakKe TOT MEHIMYM GyHIAMEHTATRHEIX 3HAHMN, Ha OCHOBE KOTOPBIX Oy-
OYUIAH CIIeHManucT CMOWET CaMOCTOATENRHO OBJI2[eBaTh HOBOW MH(OpMalued, ¢
KOTOpON eMy TPHAETCA CTONKHYTHCSA B MPOURBOACTBEHHON U HAYYHON JEATEILHOCTH.
Kpome Toro, H3yHeHue TeOpeTHUECKON MEXaHUK CIIOCOOCTBYET PACHINpPEHUIO Hay Y-
HOTO KPyTro30pa ¥ HOBBIMIEHUIO ofmel KynbTyphi OyLyLIIEro CHSUUANNCTa, Pa3Bu-
TUK €0 MBIIUICHUS ¥ BRIpabOTKe V¥ HEro IPaBWIbHOIC MaTepUANUCTUUYECKOTO M-
poBO33peHus. B nTore M3ydeHWsA Kypca TEOPETUYECKON MEXaHUKY CTYIEHT JCJDKeH
3HATh OCHOBHBIE MOHATUA ¥ 32KOHBI MEX2QHVKU W BBITEKAIOWINME K3 3THX 3aKOHOB
METOABl U3YYECHUS PAaBHOBECHUA U [IBVIKECHUS MEXaHWYECKOU CUCTeMBbl, YMETh NpUMe-
HATH MONYYEHHBIC 3HaHUA [UIS PEiCHUA COOTBETCTBYIOIUX KOHKPETHRIX 3aJad Me-
KAHVKH.

1.1 HEJIb ¥ 3AJIAYY UCITATIIVHEI

JIMcuMIUIHa OTHOCUTCS K BapUAaTUBHON YacTéd MaTeMaTH4ecKOrs U eCTECTBEHHOHa-
VYHOTO IUKIa JUCHUTIIHE yaeOHoTo miana. [IpenonaBanue MUCIMIININHEE Oa3upyeT-
cs Ha ObIIeHAy4YHBIX OUCUMTUIMHAX, Haubonee mupoKo WCHIONB3YIOTCH: MaTeMaTrKa
¥ Quzvka. TeopeTniecKas MeXaHuKa sIBJSIeTCs, 110 CYIEeCTBY, YacThO Kypca (PU3LKY,
B KOTOPOM U3JIAraioTCs 3aKOHEI M METOE, HMEIIIUe oO0eHay YHbII ¥ MUPOBO33PEH-
yeckuit xapakrtep. C pensio ycrpaHeHud AyOnupoBaHUs, TIpU W3IOKEHUU Kypca
TEOPETUIESCKON MEXaHVMKM ¥ CIIEIYeT OCHOBHOE BHUMAaHHE OOpallaTh Ha KHKEHED-
HBI€ ACTEeKTHl NUCHUIUIHHEE ¥ o0paTuTh 0co00e BHUMAHUE Ha T€ pasHelibl, KOTOphle
TO3BOJSAIOT M3YYaTh [BIKEHUE MAlllVH U ONPeNensaTs Harpy3Kd B KUHEMATHYECKUX
napax Opu 3ToM ApvxeHuu. C 3TWX NO3ULUNA ¥ COCTABIEHA NpOrpamMMa AUCLMILIIN-
Hel. /i 3TOro, B 4acTHOCTH, OONBIIAA 4acTh 3a/1ad HOJDKHA OTHOCUTLCA K IBIDKE-
HUKX HE abCTPaKTHRIX MEXaHWYECKVX CHCTEM, a KOHKPETHEIX MEXAHM3MOB, UCIIONb-
3YE€MBIX B MAIIHHAX.

Hensio mpenofaBanmsi FUCHUNVIMHBL SBISETCS U3yUeHUE OOMMX 3aKOHOB,
KOTOPEIM TIOMYMHSIOTCS [BVDKCHUE W PABHOBECWE MATEPHANIBHBIX TEJI U BO3ZHUKAIO-
HIME IPY 3TOM B3aUMOAEHCTBUL MEX Y TEIaMU.

1.2 TPEBOBAHNMA K OCBCEHWIC YUEBHON JUCILIMITIHGL B
COOTBECTBYY C OBPA3OBATEJIBHBIM CTAHJIAPTOM

B PESYIILTATC U3YUCHUN }77{@6H0ﬁ JUCTHARIYHEL CTYACHT JOTDKOH!

SHATL:

= OCHOBHEIC ITOHATHUA, 3aKOHBI MCXaHUKN,

= OCHOBHEIE TCOPRCTUYCCKUS IIOMOMCHMA CTATUKY, KHHEMATHKY ¥ JUHAMAKYA MaTepu-
aJIbHOU TOUKN ¥ MEeXaHUISCKON CUCTCMEL,



-~ METOIBI PACYETOR CTATUYECKUX ¥ NUHAMUYECKIK CHCTEM, V3108 ¥ MEXaHU3MOB
MaIWH,

YMETh:

~ Pa3BUBATE CAMOCTOATENBHOCTE U TBOPUYECKUH MOIXo ] K mpobnemam MOCTaHOBKA
za/aq | IPUHATHIC PasNUYHBX WHXXCHCPHDBIX PEIIeHNIT;

- IPUMEHATE OCHOBHBIC 3aKOHBI 1 TEOPEMbI MEXAHUKY TS PEMCHIS TPUKIIA HEIX
HUHYKEHEPHEIX 33134,

- IOJIB30BaThCA PyHIAMEHTANIBHON U CIETUaNnbHON TEXHUYECKOH IuTepaty poi;
BJAAEETHS

-~ METOJOIOTUEH HCIONIE30BaHNA TEOPETUISCKIX TPHIONKCHUN, 3aKOHOB, TOPUH 15
aHAJINA32a TEXHUUECKIX CUCTEM;

- MeTOIaMy CTATHYECKUX, KUHeMATUIeCKIX U IWHAMUYSCKIK PAcYeTOM MeXaHude-
CKUX CUCTEM;

- BIANIETE METOJAMU PAcIeTOB CTATHUCCKUX U IUMHAMUYECKIX CHCTEM.

= METONOTIOTAYECKOMH

1.3 TPEBOBARMA K KOMITETEHTHOCTHU CIIELHMAJIVMCTA

TpeGopanus Kk aKafeMUIECKAM KOMNETEHUAM CHEHMANNCTA

CrenmanycT NomKeH:

~-AK-1. YMeTs mpuMeHsTs 6a30BbIe HAYIHO-TEOPETHIECKNE 3HAHNS Ui PeLIeHWS
TEOPETUYESCKUX U MPAKTHICCKUX 3a7a4.

, -AK-2. Brnagets CUCTEMHBIM U CPABHUTENBLHBIM aHAIM30M.

% -AK-3. Brnagers uccrnenoBaTeNbCKuMU HABBIKAMHE.

-AK-4. YmeTs paboTaTh CaMOCTOATENLHO.

~AK-5. BeITh CrioCOOHBIM HOPOKIATH HOBRE Ulen (00NaIaTh KPEaTUBHOCTEIO).
-AK-6. BraneTs MeXIUCIUTUIMHAPHBIM [OAXOI0M IIPH PENICHNN npobiem.
-AK-7. VMeTs HaBBIKY, CBA3AHHBIE ¢ UCMONB30BAHNEM TEXHUYECKIK YCTPOICTR, HH-
dopmanueil u paboToli ¢ KOMIBIOTEPOM.

-AK-8. Obnanate HaBBIKAMH YCTHOM U TUCEMEHHON KOMMYHUAKALLH.

~AK-9. YMeTs yunThCs, HOBBIIATE CBOIC KBANH(DUKALHIO B TEUEHUE BCE JKA3HH.

TpeGoBanns K CONUAILHO-THUHOCTHRIM KOMICTeHIINAM CEHYMANNCT
Crenyanvct no/nKeH:

-CJIK-1. Obnanate KadecTRAMU MPaXKIAHCTEEHHOCTH.

-CJIK-2. BEITE cCIOCOOHEIM K CONUATBHOMY B3aXMOAEICTBHIO.

-CJIK-3. O6nanate cHOCOOHOCTRIO K MEKTHUHOCTHBIM KOMMYHUKAIIMSM.

-CJIK-4. BrnaneTr HaBEIKAMU 3XOPOBEECOEPEKEHNS,

-CJIK-5. BrITE cIOCOOHBIM K KPUTHKE ¥ CAMOKPUTHKE.

-CJIK-6. Ymers pafoTaTe B KOJIEKTHBE.

~CJIK-7. CaMocTogTensHO IprobpeTaTs ¥ HCIOIB30BATh B NPAKTHYECKOM NedTern-
HOCTY HOBBIS 3HAHVA ¥ YMEHNUA, B TOM YKCHe B HOBBIX O0NacTsx 3HAHUY, Henocpe -
CTBEHHO HE CRA3AHHEIX CO chepoil NedTembHOCTH.



Tpetoanus K HpofecCHONANbHBIM KOMUETCHIHAM CHENANCTA

CrienuanvicT HODKeH OBITh criocobeH:

-TTIK-18. 3auuMaThCcs aHATUTUIECKON B HAyYHO-UCCIEeN0BATEIbCKON AEATEIEHOCTRIO.
-TIK-21. PaGotaTs ¢ HaydHO!, HOpMATHABHO-CIPABOUYHON U CHEUMAIBHOM JIUTEpaTy-
DOH.

-TTK-23. PazpuBaTh Hay4YHEIE METONBI CO3MAHNS U COBEPIICHCTBOBAHNS MAIKHO-
CTPOUTENBHBIX TEXHONOTUY, 000pyI0BaHNs, OCHACTKY, IPOU3BOJICTE.

-ITK-30. VicnonbzoBaTs B Ipouecce 00yUeHus COBPEMEHHEIE CPENICTBRA IIPEICTaBIe-
HUA JAHHBIX ¥ KOHTPOJIS 3HAHUN.

1.4 CBA3E C [PVIVIMY VUEBHBIMUY JUCHMT UDIMHAMM

Ha MaTepHaJIc TGOPQTHK{GCKO?JI MECXaHUKHK 6&3HPYEOTCFI JUCIHTUTLNTAHBL (MHM pas-
pIE=AREY RHCHHHHI/IH) ((COHPOTI/IBH@HMG MaTCpHrajioB», <<HpI/IKHa,HHa§{ MCXaHUKa», «Teo-
PUA MEXAHU3MOE M MalllHY, «HGT&HI/I MalinH», ((FH,[[piBHHK&», «MexaHuka XuJKo-
CTH U rasa», a TaKXxe OONBIIOE YHCIIO CIICOWANTBHBIX MHMKCHCPHBIX KUCIUIUINH, IHHO-
CBAINCHHBIX M3VUCHUIO JWHAMUKY W YIpaBJICHWSE MallllH.

1.5 OBILEE KOJIMYECTBO YACOB U KOJIMYECTBO AY IMTOPHBIX
YACOB, OTBOJIMMBIOE HA VM3VYEHME YUYEBHOM JUCTIMIUIMHBL B
COOTBECTBHMMU C YHEBHObBIM TINTAHOM CIIELHHUAJIBHOCTHU

B coorsercTBuM ¢ yueOHEIM ITaHOM o crenuansHocTul-36 01 03 Beicmero
o0paz0oBaHudA NEPBOIl CTYICHN HA U3YH9EHUU OUCHUIUIMHEI «TeopeTudyecKas MexaHu-
Ka» npenycMoTpeno Beero 380 yacos, W3 HUX aymMTOPHEIX 187 4acoB, B TOM 4ucClie
102 gaca MeKUUOHHBIX 3aHATAN U 85 4acOB NPaKTHYSCKUX 3aHATUI.

DopmMa KOHTPONI — 3K33MEH.



2. COREPYAHNUE YUYBEHOI' O MATEPUAJIA

2.1 JlexnuoHHEIE 3aHATUA

Mo
n/n

HaumesnoBaHue TeM U UX COACPKAHUC

O6seMm
B Yacax

i

2

3

Ilpeomens mexanuKi.

Wzyuennie MeXaHUIECKOTO IBUKCHUS U MEXaHWYECKOro B3aUMO-
HeficTBUS MaTepUANTBHBIX TeJl! CONCpIKaHue pa3fenoB (QU3UKo-
MaTeMaTAueCcKUX HayK, €€ MUPOBO33PEHUYECKOE 3HAYCHUE U Me-
CTO Cpeiy APYIMX €CTECTBEHHBIX M TEOPETHUECKHX Hayk. O0b-
CKTUBHBIN XapakTep 3aKOHOB MEXaHWKH. 3HAaYeHHWe TeopeTmye-
CKO¥ MEXaHWKY Kak HaydHoW Ga3wl GonpimuHcTBa obsacTedl co-
BpeMeHHOU TexnuKd. CBA2b MEXAHHKU C NPOU3BOJICTBOM U €€
POJTH B PEIICHUY HAPOJHOXO3IMCTBEHHBIX 3a71a4. OCHOBHEIE KC-
TOPUYECKNE 3Talbl Pa3BUTUS MEXaHUKH.

0.5

[

Beeodenue ¢ cmamuxy.

penmer craruxku. OCHOBHBIC TOHATHA CTATUKH: abCONOTHO
TBEPAOE TEJO, CUIIA, SKBUBANIEHTHRIE W YPAaBHOBEIICHHBIC CUCTE-
MBI CHJI, PaBHOIEHCTBYIOIasi, CHJIBI BHEIIHWE ¥ BHYTPEHHHE.
AKCVOMEI cTaThKu. CHIIBl U PeaKiii CBA3EH.

1,5

Crcmema CXO0AUIUXCH CUTL.

leomeTpudecknil W aHaNWTHYECKUN CHOCOOBI CIIOMKEHUS CHIL
Ipoekums cullbl Ha OCh W HA IJIOCKOCTh. PaBHONEHCTBYIOMIAL
CXOOAIIAXCA CUJ. | eOMETPUYECKUE ¥ aHAIUTUYECKHE YCIIOBHA
PABHOBECUS CXOIAIMMXCA CUJ. 1eopeMa O paBHOBECHM Tesa 1oJ
IefiCTBHAEM TpEeX HellapalllieNibHbIX CUIL.

1,5

Momerm Cutpi OMHOCHMENbHO YeHIMPa (MOYKU U ocu).
AnreGpanyueckuii MOMEHT CHUJIBI OTHOCUTENBHO LeHTpa. CBOHACT-
Ba MOMeHTa. MOMEHT CH/Ibl OTHOCHUTENBHO LEHTpa KaK BEKTOD.
MoMeHT cuibl OTHOCUTENIBHO OCH. 3aBUCUMOCTE MEXKIY MOMEH-
TaMU CHJIBl OTHOCUTENBHO LEHTpa W OTHOCUTENbHO OCH, IPOXO-
IAmeil depez 3TOT UEHTP. AHBIUTAYECKHE BEIPAXKEHNS MOMEHTA
CYUJTBI OTHOCHTENIBHO KOODAMHATHEIX OCEH.

1,5

Teopur napwl cun.

[Houarue o mape cwt. Anrebpandeckuii MOMEHT Hapsel cuil. Mo-
MEHT Mapsl CUI KaK BEKTop. Teopema O CyMMe MOMEHTOB CHII
Tapbi OTHOCUTENBHO UEeHTPa. Teopema 00 3KBUBAIEHTHOCTH TIap.
CroxeHue nap CWi, PACcIONOKEHHEIX B IUIOCKOCTH M IIPOCTpaH-
CTBE. ¥ CIIOBWs PABHOBECHA MAp CHJL.

Fipoussonvro BPpOCMPARCIMEEHHAEA CUCHIEME CUJL.

IpuBenenye CUisl ¥ CUCTEMBI CUJI K J3HHOMY uUeHTPY. Metox
[yanco ¥ OCHOBHAS TeOpEeMa CTaTUKY. | TaBABIA BEKTOP U ITIaR-
HEBI MOMEHT CHCTEMBS cuii. HacTuele coy4ay OPpUBEOCHUA CHC-
TeMBl CH. PaBHOBecwe pasnuunelx cucteM ol Ilpencrasnenve

N




YpaBHEHNE paBHOBECHUS B MATpHIHOH (hopme.

Flpusedenne cucmemsl cun K pasHodeiicmeyiowieil u K uname
(OuHaruuecKoMy 8uHmy).

MusuMansHeli TTIaBHBI MOMEHT cucTeMmbl cuwi. Teopema Ba-
PUHBOHA O MOMEHTE DaBHOIESUCTRYIOIIEH. 3aBUCUMOCTE MEXKITY
TTIaBHBIME MOMEHTAMY CHCTEMBI CHJI OTHOCUTENIBHO [BYX TPOL3-
BOJIbHO BBIOPAHHEIX IEHTPOB NpuBu/IcHuA. MHBADUAHTEI CHCTE-
MBI CHJI.

Cucmema cuji, RPOU3EONBHO PACROIOHCEHHBIX HA HIOCKOCHIN.
IMpuBenenne cucTeMEl CUI K 3aaHHOMY HeHTPY. YacTHbIE CITY-
b9ay IIpuBecHUsA. Pa3nuyHBIE BUAB YPaBHEHUU paBHOBECHA.
PaBHOBecHe IUIOCKOW CUCTEMBI MapamnentHex cut. CocpenoTo-
YEHHBIC CHUJIBI U pacnupepeneHusie Harpysku. [Ipumeps! pacrpe-
JEeNeHHRIX Harpysck. Peaknms xecTkoll 3ajgenxu. PaBHOoBecue
cuCTeMBI CuJl. CTaTUYECKH ONPEeNeTNMBIe U CTATHYECKH Heompe-
JIENWMBIE CUCTEMEL.

Tpenue.

Tpenve cxONpXeHUS NpH NOKOe (CUENNEHNE) U IPH IBYOKEHAY,
3aKOHBI TPEHMS CKONBXEHUA. YTOI ¥ KOHYC TpeHw:d (crerie-
nug). Obnacte paBHOBecus. PaBHOBecHe TeN IpY HANMYUMA Tpe-
uust. Tpenue xauenus. Kosdduument tpenns xavenus. MomenT
TPEHUA KGUCHUI.

16

Henmp napannensuvix cun u vewmp maicecmii.

Ilpusenenye cUCTeMbl NapalieNbHBIX CUI K PaBHOJEHCTBYIO-
weir. HeHTp mapaiensHbIX Cuil, er0 Paguyc-BeKTOp M KOOpAu-
HatTel. LeHTp TsoxecTH TBEPHOTO Tena: HeHTP TokectH, obbeMa,
nmomany # auHuy. Criocol0sl onpeneneHus MOIoKeHNA HEHTPOB
TSKECTH TeJL.

11

Beeodernue ¢ KunemMamuy

Ipenmer xunemaruxu. IIpocTpaHcTBO ¥ BpeMs B KIIACCUYECKOM
MexaHuke., OTHOCUTENBHOCTE MEXaHWUYECKOro IBMkeHus. CHc-
TEMA OTCUETA 3aJa9M KUHEMATUKNA.

0,5

12

Kunemamuxa mouis.

BexTopHBIil, KOOPIAHATHLIN ¥ €CTeCTBEHHEIN cocoObl 3a0aHus
opvoKeHud TOYKY. Tpaekropus touku. CBA3p MEXIY PasIWdHBI-
MU crioco0aMul 3a1aHus IBUKEHUA.

CKOpOCTh TOYKH TIPM BEKTOPHOM, KOODAUHATHOM (IEKapTOBHI
KOODJIMHATE ) ¥ €CTECTBEHHOM cliocobax 3a0aHNs IBVKECHMUS.
VCKopenyue TOYKY [pW BEKTOPHOM, KOOPZUHATHOM K SCTECT-
BEHHOM criocofax 33JaHus OBYDKCHUS. ECTeCTREHHBIN TpeXrpaH-
HUK, ©CTECTBCHHBIC OCH KPUBOW, BEKTOp KPUBU3HEI KPUBOHN.
Tpoexiuu BeXTOPA YCKOPSHWS HA OCH SCTECTBEHHOTO TPEXTPaH-
HUKA.

Kunemamura meepdozo mena.
lMpocrefimye NBWOKeHNST TEEPIOTS Teaa. [oHSTHA 4Yucia crene-

ot
(@)




Heli ceobozpil TBepHoro Tena. llocTymatensHoe OBINKCHUE TBEpP-
oTo Tena. Teopema O TPaeKTOPUAX, CKOPOCTAX ¥ YCKOPEeHHU: TO-
YeX TBEPAOre Tena Npy NOCTYNATEIEHOM ABUKEHNH.

Bparierue TBEpHOTO TeNa BOKPYT HENOIBIDKHOM OCH. YpasHe-
HHe BPaaTelbHOTO ABIDKeHNUS Tena. YIoBasg CKOpPOCTh U YIUIo-
BOe yckopenue Tena. CKOpOCTE M YCKOPEHWE TOYKH TBEPAOTO
TEJa, BPaNIaromIerocs BOKPYT HENOJBIDKHON ocu. BexTopsl yrI-
TOBOH CKOPOCTH W YIVIOBOIC YCKOPEHUA Tena. BhipaXkeHue cKo-
POCTH TOYKY BpaIlarOIIerocs Tena U ee BpalaTelbHOoro UeHTPO-
CTPEMUTEITBHOTO YCKOPEHNUH B BUJE BEKTOPHBIX IPOU3BEACHNH.
ITnockonmapamiensyoe (TIOCKOE) NBIDKEHHUE TBEPHOro Telld H
IOBUXKEHNE MIOCKOH GUIypsl B €€ TIOCKOCTH. Y paBHEHUS [BU-
wenus miockoll Gurypel. PasnoxeHue MBIKeHUA MIOCKOW Qu-
TYDBI Ha MOCTYHATENEHOE BMECTe ¢ MONIOCOM U BpallarelbHOE
BOKpYT mHomoca. Onpeenenye CKOPOcTy 000# TOUKU (UIypEI
KaK TeOMeTPHYecKol CyMMBI CKOPOCTH IIOIEOCA U CKOPOCTH 3TOM
TOYKY NpU Bpamesnu (QUrypel BOKPYT nonroca. Teopema o mpo-
eKIHUAX CKOopocTedl ABYX Todek ¢urypbl. MIrHOBEHHBIH LEHTD
CKOPOCTEIi: ONIPENESICHUE €70 ¢ MOMOIIBI0 CKOPOCTEN TOYESK IO~
CKOU PUrypsi.

OnpepeneHne YCKOPEHUs TOYKM IUIOCKON (PUIYDHI KaK I'eOMeET-
pUUEeCKOl CYMMEBl YCKOPEHUA IONIOCa U YCKOPEHUs 3TOH TOUKM
IIpH BpameHu#u (QUIryprl BOKPYT MOJOCa. MrHOBEHHBI LEHTD
yekopennit. Onpenenenue yckopenus Jiro00il TOUKM IJIOCKOH
GUTypH ¢ TOMOIIBI MTHOBEHHOIO LEHTpa ycKopeHui. [{prxe-
HYE TBEPAOTO Tella BOKPYT HEHOABVDKHON TOYKM uné cepude-
CKOE IBIKEHHAE.

Yrner Ditnepa. MraoreHsas ock BpaieHuA. Mraopensas yrio-
Bas CKOPOCTH M MIHOBEHHOE yrioBoe yckopenue. CKOpoCTh U
VCKOPeHUEe TOYKU Tejla npu ero chepudeckoM Apwbxenyu. Teo-
pema Oiinepa-[anamMbepa © HNepeMeIleHUX TBEPAOTO Tela,
WMEIOIIEr0 OAHY HEMOJBYDKHYIO TOuKy. KuHeMarndecKue ypas-
HeHUA Oepa.

O6mwmit ciiyyait nBxKeHus cBOGONHOTC TBEPLOTO Tena. Y paBHe-
HUE OBVXEHUS cBOOOIHOIO TBEPIOTO TeMa, PA3NIOKEHHE ero Ha
IOCTYNATENRHOE U chepuueckoe OBIKeHuA. ONpeneneHue cKo-
pOCTed U YCKOpeHul TO4YEK Tea.

14

CRoOMCHOE OSHIHCCHIE MOUKI.

AGCOMOTHOS, MEPSHOCHOS B CTHOCHTENBHOE IBMXEHUA. Dop-
MyJa s AnhhepeHIupOBaRNS BEKTOPA B IIONBIDKHON CHCTEME
koopnuaat (dhopmyna bypa). Teopempl 0 CKOpPOCTAX U yCKOpe-
HUSX TOUKK TIPU CIOWHOM IBMNKEHHM. Y ckopenue Kopuonuca.
Croskaoe JOBEXeHue TOUYKY HPU K3BeCTHOH TpaexTopHu abco-
TIOTHOTO JRMKESHUL.




15

CnoscHoe d8uscerie meepoozo mena.

ChoxeHre BpamieHMili BOKPYr JIBYX MEpeceKaromuxcsa Ocei.
Croxerve BpallleHUIl BOKPYT IBYX HapajuienbsHBIX oceif. Cno-
WEHHE MOCTYNaTENbHOTO U BPalaTeNibHOTG JBWKECHUN (BUHTO-
Boe npwxeHue). CIoXeHWe ITPOU3BONBHOTO YHCNA BpAIICHU
BOKpPYT Hepecekaromuxcd oceil. CNoxXeHue NPpOrW3BOJIBHOIO YUC-
Ja BpallleHu#l BOKPYI HapajuielibHBIX oceil. CIoXeHne mnpous-
BOJNBHOIO YKCIA NOCTYHNATENbHBIX ¥ BPalllaTeIbHbIX IBVOKEHUN.
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Beedenue ¢ ounamuxy. [Junamura MamepuansHoi moiky.
OCHOBHBIE NOHATHS U ONpPENCICHNs: Macca MaTepUalibHOW TOY-
KW, CUJIa; IMIOCTOAHHBIC U NePEMEHHEIE CHJIbl. 3aKOHB Klaccuye-
CKOW MexaHuku iy 3axoHsl [anunes-HeroToHa, Muepuuansuas
cucTeMa oTcYera, 3anadu  guHaMukd. JuddepeniuanbHbe
ypaBHEHU IBWXEHNS CBOOOIHOU MaTepHaIbHON TOUKY B JeKap-
TOBHEIX HPSIMOYTONIBHBIX KOOPAWHATAX U B MPOEKUINIX HA OCU ec-
TECTBEHHOIO TpEeXTpaHHuKa. /[Be OCHOBHBIE 3aj{aud HUHAMUKA
JUis MaTepHUanbHON TOYKK. PemieHue nepBOl 3aJaud JUHAMUKA.
Pemrenne BTOpO# 331auy AUHAMUKHA; TOCTOSHHEIE HHTETPHPOBA-
HUSA ¥ UX ONPEIENCHWEe 10 HAYallbHBIM yCloBuaM. [ apMmoHude-
CKHUE KOIEOaHWs MaTepualbHON TOUKW KaK TpuMep JBWKCHUS
TOYKH IO HEUCTBHEM CHJIBI, 3aBUCAINCH OT KOOPJAMHATHI MOJIO-
*eHus Todku. HecBoOOJHOE NBUIKCHHE MATepPHaTbHON TOUKW.
HuddepeHnyanbable YPaBHSHUS ABWGKEHNS TOUKY 110 3aHaHHOM
HEeIMaaKol HemOABKHOW KprBod. OnpeneneHne 3aK0Ha IBUKE-
Husd ¥ peakuuu cBazu. OTHOCUTENBHOE IBUXEHUE MaTepyualbHol
To4YKd. JuPepeHunaibibie YPaBHeHsE OTHOCUTENBHOTO [BU-
JKEHUA TOYKHM, MEePEeHOCHas U KOPHOJMCOBA CWJIBI WHEPLWH.
[punnyn oTHOCUTENBHOCTY B Kiaccudeckoll mexanuke. Criyyai
OTHOCUTENBHOIO TOKOA. BliMsnue BpalleHue 3eMIIM Ha OBUKE-
HUE TEIl.
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unamura MexaHuuecKou CUcmemesi.

Mexanryeckas cucrema. Knaccudukanus cut, ZeWCTBYONWX Ha
MEXAHUYECKYIO CHUCTEMY; CWIbI BHEIIHWE W BHYTpPEHHVE, 3a/4a-
BacMble (aKTUBHEIE) CHUTH M peakiuu cBsseit. CBONCTBA BHYT-
pennux cun. ['eomerpus macc. Macca cuctemsl. [{eHTp mMaccs
CUCTEMB! I e KOOpIuHaThl, MOoMeHT WHEepUUU CUCTEMBI U TBEp-
HOTO Tejla OTHOCHTENHHO IUIOCKOCTH, OCH W hoiroca. Paguyc
uHepnun. Teopema 0 MOMEHTaX WHEPLUMM OTHOCHTENBHO Iapal-
TenbHBIX oceil. OCeBple MOMEHTH UHEPUUU HEKOTOPHIX TeJl.
Henrpobexnsie MOMEHTH MHepimy. [JIaBHBIE OCH ¥ ITaBHEE
MOMEHTEl MHepuun. CBOICTBA IMaBHEIX oCell ¥ IVIABHBIX LCH-
TpaibHEIX ocell uHepiuy. [lonaTue o TeH30pe HHePUUH.
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Obugue meopemsvi DUHAMUKE MONEPUGTBIHON MOYKU MEXAH I~
YECKOU CHCINENMb.
Huddepenuyansiple VPaBESHNS NBIDKEHNIA MEXAHNYeCKo CHC-




teMmel. Teopema O ABIDKEHUU USHTpa Mace cucreMel. CIeCcTBUE
M3 TEOpeMEBl O JBIDKEHMU LEHTpa Macc cucTembl. KONWYecTBO
JIBVKEHVMA MATEPHATBHOM TOUKM MW MEXaHUYECKOW CHCTEMEL
BreMeHTApHEI UMIYTIBC U UMITYJIEC CHJIBL 32 KOHEUHBLA 1IpoMe-
KYTOK BpeMeHu. Teopema o0 M3MEHEHUY KOIMYECTBa ABIDKCHUS
ToukM B auddepeHIMaNsHON W WHTerpanbHOW (gopmax. 3aKkcH
COXPaHEHNA KOJMWYECTBa ABMXeHHS. MOMEHT KOoJIM4YecTsa OABU-
SKEHMS TOYKY OTHOCUTENBHO IeHTPa U ocu. TeopeMa o0 U3MeHe-
HUW MOMEHT2 KONUYEeCTBA IBYDKEHWS TOUKYW. [JIaBHBIA MOMEHT
KOJNIMYECTBA JBYKEHUS WIM KUHETUYeCKUM MOMEHT MexaHude-
CKOM CHCTeMBI OTHOCUTENIBHC HEHTpa U ocu. KMHETUIECKUA MO-
MEHT BPaaroHierocs TBepIOoro Tena OTHOCUTENBHO OCU Bpalle-
s, Teopema 00 U3MEHEHNN KMHETAYECKOTO MOMEHTA CUCTEMEL.
34KOH COXPaHECHUS KUHETHYECKOTO MOMEHTa. DJIeMEHTapHas pa-
6oTa CWIIBI, ©¢ aHANWTUYECKOe BEIpaxeHue. PaboTa CHIIBI Ha KO-
HEYHOM MyTHU. PaboTa CHIIBI TSOKECTH, CHIBI YIPYTOCTH U CHUNIBI
TAroTeHuA. PaboTa cui, NpWIOKeHHBIX K TBEPHOMY Teiy, Bpa-
manneMycs BOKpYT HENoABMXHO ocu. Pabota cun mpu nocty-
NATEIBHOM U IUIOCKONAPaTUISIbHOM JBIDKEHUIX TBEPAOro Tela.
PaboTta cuy, TPUIOKEHHBIX K KaTAIIeMycs Telly NpY HaIudny
Tpenus kadeHwusi. Momuocte. KnuHeTnueckas 3HEPrus Marepu-
alBHOU TOUKY M MEXaHU4YecKol cHCTeMBl. BhlyucIcHre KUHETH-
YecKoil 3HepruM TBEPACTO TEeNa B Pa3/IUYHBIX CIy4asx erc JBH-
wenus. Teopema Kennra. Teopema 00 U3MEHEHUY KUHETUIECKON
SHEPryM TOYKY B IudQeperInanbHoil 1 HHTerpaibHOA GopMax.
Teopema o6 w3sMeHEHUN KUHETHYECKOU 3HEPIUU MEXaHUYECKOU
cucteMbl B auddepeHInansEON U uHTerpansHoit gopmax. Ilo-
HATVE O CUIOBOM mone. IloTeHnuansHoe CUIOBOE TIOJEe ¥ CHIIO-
Bas QYHKUMA. BpipayeHue TPOSKUMN CHIIBI Yepe3 CUIOBYIO
¢yukumro. HoBepXxHOCTH paBHOTO NMoTeHUuana. Pabora cuiel Ha
KOHEYHOM TIepeMelleHUH TOUKY B TOTSHUUAIBHOM CUIOBOM M0~
ne. [lorennuansHas 3Heprua. [IpuMepsl, 3aK0H COXpaHeHna Me-
XAHUYECKO 3HEPIUN KOHCEPBATUBHOM CUCTEMEL.
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Hpunyun Jeanambepa.

Hpwumun HanamGepa 1g MaTepualbHOW TOYKHY; CUTa MHEPLUN.
Hpwsmun Janavbepa i Mexadudeckoydl CUCTeMbl. 1 J1aBHEIHA
BEKTOP ¥ TTIaBHEIM MOMEHT CHJI WHepluu. /B2 HEOOXOMUMEIX yC-
JIOBHS PABHOBECHA MEXaHMYECKoR cuctembl. llpmBenexme Cun
WHEPTAN TBEpIOTO Tena X HeHTpy. OnpelencHue ¢ NOMOMIBIO
npuHiyna JdanamGepa NTUHAMUUECKUX peaxiuii npu Hecpobon-
HOM JBWXEHNY TOYKN ¥ MEXaBUYEeCKOM CHCTEMBL.
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S BRHAMUKE MEEpio20 Mes.
Nuippeperumancapie ypaBHeHAA NOCTYNATelNsHONO M Bpaina-
TENBHOTO JBWXKEHUS TBepAoro Tena. QU3WYeCKHil MaATHMK.




OnuTHOE onpeneneHne MOMEHTOR unepuuy ren. Juddepennu-
AIBHBIE YPaBHEHWS TWIOCKOIO NBMXEHWS TBEpLOro Tena. Ompe-
ASICHUE THHAMIMCCKUX PeaKiyil NOMIMUITHHKOB HPpU BpalieHuun
TBEPAOTO Telta BOKPYT HeHmoABMKHON ocw. Cnydail, xorma och
BpallieHNA ABJIACTCA TTIABHOU LHEHTPaNbHONW OCHIO WHEPLNUHU TeNa.
Hongrre o craTudeckoil ¥ nUHAMITECKON GanaHcupoRkax. Bre-
MEHTapHad Teopus rupockona. KuHeTudeckuil MOMEHT GRICT-
POBpallIarOeroca rupockona. Teopema Pezans. OCHORHOE
CBOHCTBO THIPOCKOIMYECKHUX PEaKIU. IpnMeps npuMeHeHus
TUPOCKONA B TEXHUKE.

Ananumswecxos mMexanura,

Coasy v ux ypapHenus. Knaccudukanus casseil; ronoHOMHbe 1
HETGJIOHOMHEIS, CTAUMOHAPHEIC M HECTALHOHAPHBIE, YIEPIKi-
BaIOINE W HEYNEPKUBAIOMIME CBA3M. BO3IMOXHEIE W NeiicTBH-
TENBHBIC NEPEMEMICHUS CHCTEMBl. Yucio creneHell CBOGOIEI
cuctemel. MpeansHeie cassy.

Hpununn BO3MOXHBIX HepeMenienuil. IlpuMernenue npuHImna
BOSMOXHBIX NEPEMEICHNN K OUPENCTHeHNo peakiuuil cBsIzell U K
npocreiimymM MammaaM. [lpuHnnm Hanambepa-Jlarpamxa (06-
ee ypasHeHue nuHaMuky). OOobIneHHble KOOpAMHATE! CUCTe-
Mbl. OGOGIIEHHBIE CHITET U UX BOLIGHCICHIE. Criyuaait cun, nmero-
IMX DOTSHIMAN. Y CIIOBUS PABHOBECHS CUCTEMSBI B 060GINEHHbIX
KoopAnHatax. JudepeHiuanetble YpaBHeHUS IBIDKCHHSI Me-
XaHWYECKOH CHCTeMb! B 0GOCHICHHEIX KOOPAMHATAX, WM ypas-
Hewws Jlarpamxa BTOporo poga. Kumemaruueckuil moTeHimai.
YCIHOBHS PABHOBECHS CHCTEMBI B 0606IISHHBIX KOOpIMHATAX.

22

Teopun xonebarui,

Honatne o6 ycrofumsocTy paBHOBECHS: TeopeMa Jlarpamxa-
Aupuxne. Mansie Konefanis MeXaHUYecKol CHCTEMDI o OJIHOH
CTETIEHBIC CBOGOIEI OKOMO UOJNOKEHUS YCTONYUBOro paBHOBE-
cusi: cBOOOMHEIE, HE3aTYXa0Iue KONe6aus U ux CBOMCTRA, Hac-
TOTa 1 Hepuox KoneGaHuil, aMIIuTy (bl ¥ HaYaabHEe (Gasbi KO-
nebanuit Todex cucteMsl. Cro6GonHELe 3aTyXanye Korebanus
TIpy CONPOTUBICHUY, NPOIOPLMOHANBHOM CKOPOCTH, MEPHOL U
ACKPEMEHT 3TUX KONeGaHki, clnyyail anepuoguuecKoro IBymKe-
HUA;  BRIHYMICHHBIE KONeOaHWs NpH TapMOHWYECKOd RO3MY-
IAIOLIEH CHIe U CONPOTHBIEHUS, MPONCPIUOHATEHOM CKOpO-
CTH, KO3(PQUIHEHT THHAMUYHOCTH, Pe30HANC.

(@)
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Teopusa yoapa.

Slenenne yAapa. YIapHas cuila ¥ yaapueii nMmyisc. Jleiictaue
YRAPHOW CUIEL HA MaTepHantHyro Touxy. Teopema of wimMene-
HUM KOINUHecTsa NBWKCHWA TOYKM TIpH yaape. IlpsaMoil new-
TPaJIBHEIR yIap Tena o HeloOBIKHYIO MOBEPXHOCTS, VHPYTUHH U
Heynpyruid yuapei. KeoddummesT Boccramornenns pu yiape u




€ro OmBITHOE onpefenenue. [IpaMmoli HeHTpaNbHERI# yHap JABYX
ten. Teopema Kapuo,

24

Jononnumenbisie 8ONpocsi.

Mansie cBoboqHEIe XONe0aHNA MEXAHWIECKON CUCTEMEL C JBYMS
CTeneHAMY CBOOCOMEI M WX CBOUCTBA: cOOGCTBEHHBIE YACTOTHI U
x03QQUIIeHTs GopM. 3arTyxaromiye ¥ BLIHYXIEHHEE Koneba-
HUH CHCTEMBI ¢ JBYMS cTeneHamu cBobogpl. [onatue o Bubpo-
3amute. JduvaMmudecknil racutens koyiebanuii. Teopema o6 us-
MCHEHUY KIHETUYECKOIO MOMEHTA MEXaHUUECKOH CUCTEMBI TPH

yaape. [elicTBUe YOAPHBIX CWI Ha TBEPIOE TEJO, Bpalaroleecs 10

BOKpYT HemonsyoxkHOU ocH. LlenTp ynapa. Meron dbazosoit mioc-

KOCTY ¥ ero NpUMEHEeHMe K M3yueHuro Konebanuid. [lapamerpu-

yeckue konebanusi. [longarue o HenMHeNHBIX KONeCAHUAX U aB-

Toxonebannax. Bapuaruonnsie npuHIMnEl Mexanuku. OCHOBE!

Teopuy onobnd u pasmepHoctell. Monenuposanue.

Bceero 102

2.2 TlpakTWuecKne 3aHATUS
Ne HawnmMenosanue TeM mpakTuaeckux paboT ObreMm
n/n B Hacax
1 IIpenmer mexanuku. -
2 | Beenenue B cTATHKY. -
3 CucreMa CXOIgIMXes Cul. 0,5
4 MOMEHT CHJIBl OTHOCHTENBHO UeHTpa (TOUKN ¥ OCH). 1
5 | Teopus mapsi cull 0,5
6 | IIpou3BONEHO DPOCTPAHCTREHHAS CUCTEMA CHIL. 2
7 | llpusenenye cHCTEMBI CWT K PABHOMSHCTBYIOMWEN ¥ K NUHAME 1

(IMHAMUYECKOMY BHUHTY).
8 | CucTema cuil, MPOUZBONBHO PACTIONOKEHHEIX Ha IIOCKOCTH. 2
9 | Tpenwne. 2
10 | HenTp napaienbHbeIX CUI ¥ [IEHTD TSHXECTH. -
11 | Beenenue B KHHEMATHKY -
12 | KuHemMaThKa TOYKH. 3
13 | KunemaTuka TBepAOro Tena G
14 | CnoxEoe IBMKEHNE TOYKI. 3
15 | ChoxHOe OBYOKESHNS TBEPHOID TEA. -
16 | Beegerue B nuHaMuKy. JMHaMuKa MATEpUATBHON TOYKY. 14
17 | JluaaMuKa MeXaHH9YecKoi CUCTEMEL. 4
I8 | Obmue TeopeMBl IUHAMUKA MATEPUAIEHON TOYKY MEXAHIYE- 09

CKOH CUCTEMBEL.
19 | Tlpwmmun QanavGepa. 3




20 | JIusaMuKa TBEpPHOTC TEna. 4
21 | AHanuTu9ecKas MEeXaHuKa. 12
22 | Teopus xonebauuit 6
23 | Teopus ymapa. 4
24 | JlonoIHUTENBHBIE BOIIPOCEHL 2

Beero 85
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1 Tipenmer mexanuky. Ee MUPOBO33PEHUYECKOC 3HAYECHHE B Me- YeTHRINR
CTO CPeQu JNPYI¥X €CTECTBEHHBIX M TEOPeTHYECKUX HaVK. 0.5 o1poc
CBiA3b MEXaHUKHU ¢ TIPOU3BOJCTBOM M €€ POJIb B PEHICHIN Ha- '
DONHOXO3AUCTREHHEIX 3804,
1.2 | IIpenmer ctatviku. OCHOBHBIC IOHSTUS CTATHKH. AKCHOMEI 15 Y eTHBIR
craTukn. CBsA3K M PEAKIUY CBIA3CH. ’ onpoc
1.3 | Cucrema cxopsmuxca cui. I'eoMeTpudeckuil U aHanuTHye- YcTHEBIN Onipoc
ckuii criocoBEl crioyxenus cull. [IpoeKnms cuibi Ha OChH W Ha
IUIOCKOCTE. 15 0.5
PapgogneiicTeymomas Cxomdmuxca cwil. IeomMeTpudeckue WU ’ ?
AHAIUTUYECKUE YCIIOBUA PABHOBECHS CXOIANMKCTS cuil. Teo-
peMa O PaBHOBECHU TeNla MOJ HeVICTBUEM TpexX Hemapalyiesb-




HBIX CHJI.

1.4

MoMeHT CrIEl OTHOCUTENBHO NEHTPa (TOUKH) ¥ OCH
AnreOpayveckuii MOMEHT CHIB! OTHOCUTENBHO LEHTA.
CBOWCTB2 MOMEHTA. MOMEHT CHJIBI OTHOCUTENBHO LEHTPA
¥aK BEKTOp. MIOMEHT CUBI OTHOCHTENBHO OCH. 3aBUCHMOCTS
MEXJTy MOMEHTaMM CHJIBI OTHOCHUTENBEHO HEHTP& M OTHOCH-
TeNTLHO OCH, MPOXCHALIEN 4epes 3TOT HEeHTP. AHATUTHYECKUE
BEIDAXKEHUA MOMEHTA CHJIBI OTHOCUTENBHO KOOPIHMHATHEIX
ocell.

1,5

YeTHbI onpoc

1.5

Teopus mapot cun. Ionatwe o mape cmn. Anre6pamdeckuit
MOMEHT Mapbl ¢y, MOMEHT taphl cuJi Kax Bextop. Teopema o
CyMME MOMEHTOB CHJI Haphi OTHOCUTENBHO HeHTpa. TeopemMa
06 sxauBanenTHOCTH Tap. ClIOXKEeHNUe AP CHJL, PACTIONOMEH-
HBIX B IJIOCKOCTY ¥ B IPOCTPAHCTBE. YCIIOBUA PAaBHOBECHS
1ap CHJL.

0,5

YerHeil onpoc

1.6

Crnoxenue map cmi, pacloNCXEHHBIX B IUIOCKOCTH U B NPO-
CTPaHCTBE. Y CIIOBUA PABHOBECHS 1A CHIL.

YCTHEIA onpoe

1.7

[IpuBercHue CUCTEMB! CHI K paBHOgeMcTByONEH. Teopema
Bapunpona. VHBapuaHTh CHCTEMBI CHI.

YeTHBIH onpoc

1.8

Cucrema cuji, OPOU3BOIBHO PACIIOICKEHHEIX B IUIOCKOCTH.
Hpusenenue cucremsl cul K 3aJaHHOMY leHTpy. YacTHEBIE
Clly9au NpuBeleHus. Pasnnyneie BUAB ypaBHenuil paBHOBe-
cus. PaBHOBeCHE IUIOCKON CHCTeMBI mapayulelbdsix cml. Co-
CPEeNOTOYCHHBIC CHJTRI ¥ paclpelelieHHbIe Harpy3ku. [lpuMe-
pBI paciipeleleHHBIX HArPy30K M BBIYUCIEHHE WX PaBHOIEH-
CTBYIONIEH. Peakims xecTkol 3anenku. PasHoBecue crucTeMsl
cwi. CTaTuyecky OHpeleNNMBle W CTATHYECKH HEeOIpeleni-

Konrponenas pabora




MbBIC CHCTCMBI.

1.9

Tpeune. Tpeume cxomexeHus. Peakumy mepoxoBaToil mo-
BEPXHOCTH. YTOJI B KOHyC Tpenus. O0nacTs papHoBecus.
Tpenve xauenma. Kos(dunment Tpenms xadedws. MomeHT
TpeHHA KaueHus.

YCTHBI onpoe

lienTp mapa/uleNbHBIX CHI ¥ IGHTp TkecTw. IlpuBeneHue
CHCTEMBI LapallUIeNbHEIX Cull K paBHomelcTByromelt. IlenTp
TOKECTH TBEPIAOIC TeNa; UEHTP THKecTH 00beMa, IUTOIany U
nvHun. Crioco0sl onpenesieHns MONI0XKe s IEHTPOB THKeCTH
TEN.

YerHE oripoc

Kunematuia (45 1.)

Beegenue B xunemaruxky. Kunematvka touxu. [Ipenmer xu-
HeMaTUKA. OTHOCUTEITEHOCTE MEXAHNYECKOT0 NBUKECHS,

0,5

YCTHEI ofpoc

BeKTOpHbI, KOOPIMHATHRIN U eCTeCTBeHHbIN cr1ocolEl 3aa-
Hys OBYDKCHEA TOUKH. TpaexTopus To4ku. CBA3b MEXAY pas-
TIMYHBIMY CIIOCO0AMU 3aaHUS JIBUKEHTSA.

CKOpOCTH TOYKM IPU BEKTOPHOM, KOOPAWHATHOM (JEKapTOBEI
KOOPJMHATE] ) ¥ €CTeCTBEHHOM CIIOCO0aX 3a0aHUs JIBIHKCHIIS.
Ponorpad BexTopa CKOpOCTU. Y CKOPEHUE TOYKY 1IPU BEKTOD-
HOM, KOODIMHATHOM M ©CTSCTBEHHOM cmocobax 3alaHug
nevoKenusa. KacarenbHOe ¥ HOPMANBHOE YCKOPEHHs TOYKH.
HacTHple Ciy4ay IBIKEHNS TOYKH.

6,5

YeTHEIR o1ipoc

2.3

Ipocreduue IBIKEHNHI TBEPHOTO Tena. IIoHsTHe YKcna cre-
neneil ceobonEr TBEPAOTO Tena. HocTynaTeasHoe ABWXSHUE
TBEPAOTO Tena. Teopema o TPaeKTOPHAX, CKOPOCTAX ¥ YCKO-
peHMIX. TOYEK TBEPAOIO Tejla HpU TOCTYIATeTbHOM IBIKe-
HUN.

16

YCTHBII onpoc




Bpamesne TBePIOTo TeNla BOKPYT HENOJBWIKHON ocu. Ypae-
HEHWE BpalUaTeIbHOTG HBMKEHWS Tena. YTIIOBad CKOPOCTh |
YITIOBOE yCKopeHue Tena. BeKTopsl YIVIGBOH CKOPOCTH U YI-
JIOBOTO YCKOPEHUS Tena.

2.4

CrnoxHoe IBYOKEHWE TOYKM., AOCONIOTHOE W OTHOCHTEIBRHOE
IBVDKCHHUA TOYKH: MEPEHOCHOE BIDKeHNE. TeopeMa o CIIoXe-
Huu cxopocteid. Teopema Kopuonuca © CIIOXKEHHH YCKOpE-
suii. Yexopenve Kopuonuca. Cry4all HOCTyNaTe/BHOTO Tie-
pernocrHore Jproxendsa. CIOMHOe NBW)KEHHE TBEPHOIO TEIa.
CrnoseHne nocTynaTenbyplX ABYMIKEHIUI.

YCTHBIE ONpoC

N
Lh

CrioxHOe OBIDKEHVE TBepaoro tena. CKOpoCTh U YCKOpEeHuUe
TOUKW TBEPIOro TEJa, BPallaloILerocs BOKPYT HENOIBIDKHOMN
ocy. BripakeHne cKOpPOCTH TOYKM BPALIAIOIIErocs TeNa 1 ee
BpanIaTeIEHOTO B HEeHTPOCTPEMUTENIEHOIO YCKOPEHUN B BI/AE
BEKTODHEIX NpousseieHnit. [ImockonapaniensHoe (TocKoe)
IBIDKEHVIC TBEPHOro Tena. YpaBHeHUs JBYDKEHUA IUIOCKOMH
BUTYPBI.

YeTHRI Onpoc

Jinuamuxka (156 =)

3.1

Bpenenvie B OuHaMuKy. JIWHaMuKa MatTepUasibHOW TOYKH.
OcCHOBHEIE NMOHATHS U ONPEIENICHUA. 3aKOHBI KIACCUYECKOH
MEXaHUKH. 387291 IVHAMUKH.

11

Yeorasid
onpoc

3.2

Mexanndeckas cucrema. Kiaccuurauus cuii, OeiicTBYIO-
NIUK Ha MEXaHUYecKyio cucremy. CBoICTBa BHYTPEHHUX CHUL.
Macca cucteMsl. LIeHTp Macchl CHCTeMBI M €€ KOOPIUHATEL
MoMeHT WHEepLUH CUCTEMBI ¥ TBEPIOIO Tela OTHOCUTEIBHO
IJIOCKOCTH, OCK U mofjioca. Paauyc nHepuuu. Teopema o mMo-
MEHTaX MHEPUUN OTHOCUTEIbHO NAapaJlIeNIbHEIX OCeil.

YeTHRIN
OTIpOC




3.3

Teopema 00 H3MEHCHUM KOJWYECTBA JBVOKEHUS TOYKHM B
pupdepermaneHoll ¥ uHTerpansHol Gopmax. 3aKOH coxpa-
HEHUS KONMYECTBA NBVDKEHUA. MOMEHT KOJMYECTBA JIBIDKE-
HYA TOUKY OTHOCHTENIBHO LeHTpa u ocu. Teopema o6 m3Me-
HEHUY MOMEHTA KOJIMYECTBA NBYDKCHMA TOYKK. | TaBHEIN MO-
MEHT KOIMUYeCTBa IBVDKEHMS OTHOCUTEIBHO NEHTPA M OCH.
KuHeTriecknil MOMEHT BPaIIAIOMWErocs TBEPAOTO Tela OTHO-
CUTENBHO OcH Bpamenusaleopema o6 usMeHenuu KUHETHYE-
CKOM SHEPTuW MeXaHudeckoll cucreMsl B nuddepeHnuansHON
7 yHTerpansnon dopmax. Ilorstue o cunoBoM rone. TloTen-
qUansHOe CHWIOBOC WOJIE M CHWIoBasg QYHKNUA. BeIpaxenue
TpOeKuil CHIIBI 4epes CIIOBYIC (yHKIM. PaboTa ciiisl Ha
KOHEYHOM TIepPEMEIUEHNN TOYKM B MOTEHIMAIBHOM CHJIOBOM
nosie. lloTeHnmanoHas SHeprus.

12

14

YeTHEIE onipoc

Lsd
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Hpyanpn [danambepa. InagHslil BEKTOP M IVIaBHEIH MOMEHT
cun vHepuuy. Ilpusenenue cun uHEpPUMU TBEPHOIO TeNa K
ueHTpy. Omupeneiienve ¢ nmomoinpio npumipna [anambepa
OUAHAMUYECKUX Peakiuil Ipyu HeCBOOOMHOM IBIKEHUHN TOYKH
Y MEXaHUYECKOM CHCTeMBL.

YerHblii onpoc

(@8]
[,

Iuddepenunansuble YpaBHeHHS NBIKEHUS TBEPIOTO Tela.
Duzuteckuit MasTHUK. OnpeleneHne JUHAMATECKUAX PEak-
DUY NOMUMIHUKOB TIPY BPAalIEHUH TBEPJOIO Tela BOKPYT
HENOABIDKHEOM OCH.

YeTHBI o1ipoc

3.6

Hpuampn so3Moxaex nepeMemennil. [puvmenenne npuHIy-
fIa BOSMOMXHEIX NEPEMEIUEHN} K ONpPeeTeHUI0 peakiuil cas-
3l ¥ K fupoctediumm MammHaMm. puaunnn JlanamGepa-
Jlarpamxa (o0miee ypaBHEHNE THHAMUKNY ).

ObobieHHble KOOpAMHATE cHcTeMEL. O600meHHbE CHIBI K

Yeruelil onpoe




MX BRIUMCICHMe. YpasHenus Jlarpamxa Broporo poja. Kume-
Martu4eckudl notennuan. Hongtue o6 ycroliunsoctu paBHO-
Becys; Teopema Jlarpamua-Iupuxiie. Mansie xone6anug me-
XaHWYECCKOH CHCTEMBI C OJHOH CTENEHBIO CBOOGIB OKOMO TIO-
NOMWEHUA YCTOU4MBOrO papHOBecusa. CBOGOIHBIE, HE3aTy-
Xamomye KoneOanns ¥ ux CBOMCTBA, 4aCTOTA M NEePUOL KoJie-
Canui, aMIUIMTYIBl 4 HauanbHere (Gasel KoneGaHul Todek
cuctenmsl. CBobopHbie 3aTyxaomue KoieGaHud npy colpo-
TUBJEHMY, TPONOPUUOHAIEHOM CKOPOCTH, HEPUOI U HEKpe-
MEHT 5Tux Konebanuil. Anepuonuyeckoe OBIKCHYE.

Ld
~J

Marneie cBoGonHele Konebanud MEeXaHWJIEeCKOH CHCTeMBI C
ABYMS CTelleHAMH CBOOOABI M uX CBONCTBA: COOCTBEHHEIE
HAacTOTH U KO3 uiments GopM. 3aTyXaromue ¥ BEIHYX-
ACHHBIE KOIeOAaHUA CHCTEMB! ¢ JIBYMS CTEHEHSIMHU CBOGOIEL.
Houstue o Bubposaniure. JuHaMuueckuit racurens Koneba-
HUH.

YeTHBIR OTIpoc

L
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fsnenve ynapa. YpapHad cuna w ynapueii umimynsc. Jlefcr-
BUE yJapHO! CHIBI HA MaTepuanbHyIo Touky. Teopema 06
A3MEHECHUM KONHMYECTBa IBYIKEHMSA TOUKH IIpy yrape. Ilps-
MO LEHTPaIBHBIN yap Tea 0 HeNOABYIKHYIO HOBEPXHOCTD,
yOpyru# u Heyrpyruli ymapsl. Kosddunuedr soccraHorsie-
IS 1Ip7 yAape U ero OIbITHOe onpeneneHue. [Ipsamoi neH-
TpasibHBIA yaap AByxX Ten. Teopema Kapuro.,

KounTponbras pabora

3.9

JAOTIOJIHUTEIEHBIC BOTIPOCKL.
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YcTHEIR onpoe
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4. FHROPMAIVOHHO-METOIVMYECKAH YACTD

4.1. OcHoBHAS JUTEpaTypa

L.

10.

11

12,

byrenun, H.B. Kypc Teoperwueckoll MexaHuky: y4eOHUK U1 CTYZEHTOB
BTy30B: B 2 T. T. 1: Crartuxa u xunemarvka / H.B. Byrenun, A.JI. Jiynu,
JI.P. Mepxui. — M.: Hayxa, 1979 (u npensinymume nznaaus). — 271 ¢,
Byrenun, H.B. Kypc Teopetndeckoll MEeXaHUKY: YUEOHHK IJisl CTYHEHTOR
BTY30B: B 2 1. T. 2: Junuamuka / HB. byrenun, SA.JI. JIyau, JA.P. Meprun. —
M.: Hayxa, 1979 (u npenpinyinue u3nasus). — 543 c.

IoGponpaeor, B.B. Kypc Teopernueckoii mexanuky / B.B. JJo6ponpasos,
H.H. Huxwrurn, — M.: Beicinag wkona, 1983 (u npempiiyiye U3gaHud). —
576 c.

Tapr, C. M. Kpartxuit xypc teoperndeckoit mexanuky / C.M. Tapr. — M.:
Bricmias mikona, 1986 (u npepsinyimue uznanus). — 415 c.

Abnouckuit, AA. Kype Teoperudeckoil mexanuku: 8 2 4. Y. 1: Craruxa.
Kunemaruka / A.A. AGnonckuii, B.M. Huxudoposa. — M.: Beiciag mxoia,
1984 (u npenpinyinue u3nanvs ). — 343 c.

A6nouckuii, A.A. Kypc teopetnueckoit mexanuku: B 2 4. 9. 2: [{unamuxa /
ALA. S6nouckuit, B.M. Huxkudoposa. — M.: Beicinas mxona, 1984 (u mpe-
IOBIYIINe n3nanusg ). — 423 c.

Mapxees, AXI Teopetuueckas mexammka: YuebHoe mocobue. /AL Map-
xeeB. — M.: Hayxa, 1999. — 570 c.

4.2, JomonHuTelbHAN JUTEPATyP2

CGopryuk 3alaHuil 01 KypcoBBIX paloT MO TEOPETHHUECKOW MexaHuKe:
yuebHoe nocobue i BTy30B / A.A. S6nouckwuii [w np.]; non pen. AA. 56-
noHckoro. — M.: Miaterpan-Iipecc, 2004 (u npensinyinye nananus). — 382 c.
Memepexuit, I.B. COopHuk 3aau [0 TEOpeTUYECKON MexaHuke. — M.
Hayxka, 1981 (u npenpiaymue uznaxdus). — 480 c.

bars M.Y. Teopertnueckas Mexanuka B NpuUMepax W 3aqauax: yueOHoe Io-
cobue mig cTyneHToB BTy308: B 3 1. T. 1: Craruka u xwHemartuxa / M.
bats, I'I0. Dranenunze, A.C. Kenrzon. — M.: Hayka, 1990 (» opensiyinne
u3nanug). — 670 c.

COopHux 3agaHuil s KypcoBeiX pafoT IO TEOpeTHHIECKOH MexaHuKe:
Yuebnoe nocobue nox pen. AA. Abnorckoro. M. Hayka, 2004, — 412 ¢.
bare MLU. Teoperuueckas MexXanWKa B IpUMepax 1 3amauax: yuelHoe fo-
cobme g ¢TyHneHaToB BTY30E: B 3 T. T. 2: Huuawmwuxa / MW, bars, I'I0.
Jixanemumze, A.C. Kenpzon, — M.: Hayxa, 1991 (u npensigyinye u3iadus).



13.

14,

Is.

16.

17.

18.

15.

20.

21.

— 639 c.

Hotingracknit JLT. Kype teopetuueckoft mexanmin: B 2 1. T. 1. Cratuxa u
xunematuka / JLI. Jlotimgncxuii, AWM. Jiypee. — M.: Hayka, 1982 (u npensr-
Lyiye u3fanug). —352 c.

Jlottmsmckuit JLT. Kype teoperudeckoit mexanuxu: 8 2 1. T. 2: Jlnsamuxa /
JLT. Jlottusucxwmit, AWM. Jlypse. — M.: Hayxa, 1983 (v npeppigyinue usna-
Hus). —640 c.

Mapteirerko FO.I'. AHanuTuyeckad MEXaHUKA 3JEKTPOMEXaHUYECKUX CHUC-
TeMm. M.: Mzn-po M3, 1984, — 62 c.

Hosoxunog, V. B. Tumossie pacueTsl 10 TEOpeTHUCCKON MexaHuKe Ha Gase
OBM : yueb. nmocobue nng BTyz0oB / VI.B. Hosoxunos, M.@. 3auenuH. - M. :
Bricur. mxona, 1986, - 136 ¢.

COopHEK 38134 110 TeopeTHUecKol Mexanuke: YueGHoe nocodue / lon pen.
K.C. Konecoukosa M.: Hayka, 1989. — 448 c.

4.3. VuyeCHO-MeTOIUIECKHE KOMILIEKCh]

Teoperuyeckas Mexanuka. Mexanuka. [lpuknagnas MexXaHUKa: 3JIEKTPOH-
HEIM yuebHo-MeTonudeckull koMmmieke pucrpmmimasl / O. H. ITabnoecxuil [n
op.}. —Tomene: TTTY, 2010 — 1 nankat 1 37exTpod. onT. QUCK
Pesxnim nocryna: elib.gstu.by

4.4. [lepedyeHp KOMOBIOTEPHBIX NpOrpaMM, HATIHIHLIX U APYIHX HOCO-
Oul, MeTOHMYECKUX peKoMeHAAlMi U MATepuaioB, TEeXHUYECKHX
cpencTr ofyuenus

M/Y 2094. V4ebrnoe mocobue no kypey «Teoperudeckas mexauuka». Ms-
OparHble NeKUNY O Teopuu koneGaHull ¥ BONH B MEXaHWKE CIUIOLIHBIX
cpen” A CTYIEHTOB MalTHHOCTPOWTENbHBIX crheimansHoctedl. H. I. Koe-
Ganus Mexaunyeckux cucred / O.H. IlaGnoscxumit. — Fomenns: ITIH, 1996, —
88 c.

M/Y 2307. Hpaxtuxym no kypey “Teoperuueckas MexaHuka” st CTYIEH-
TOB MaHIHHOCTPOUTEIBHBIX CIeNHATBHOCTEW BRICIINX TEXHUYECKAX Yyueb-
Heix 3aeenenuii. Y. 1: TipeoGpazoBanue MpocTpaHCTBEHHOW CHCTEMBI CHIL. /
O.H. Wabnosexuit, A.I. Kpons; xad. «Texnudeckas mexaHuxa». — [o-
mens: ITTTY, 1998, — 22 c.

M/Y 2919. TeopeTrueckas MexaHuxa: [pakTUKyM [0 OJHOUMEHHOMY KYpCY
i CTYNeHTOB JHEBHOH u  3aoudoid  dopM  oby4eHHA WHXKEHED-
HO-TeXHWYECKUX chleluaisHocTell Briciomx yueOHBIX 3aBemenmit / OH.
Wiatnozcwuii, H.B. MHozemuesa. — Fomens: ITTY um. T1.O. Cyxoro, 2004,
— 60c.



22. M/Y 3392, JuuaMuka: MpaxTUukyMm no kypey «Teopetudeckas Mexanukay
IUisS CTYIEHTOB WHXeHepHo-Texuudecknx crnenmansHoctell / O.H. Iliabnos-
cxutt, MLU. Jluckosuy. — Domens: TTTY nm. ILO. Cyxoro, 2007. — 56¢.

23. M/Y 3596. KunemaTuka: OpakTukyMm o Kypey « TeopeTnuecKas MEXaHUKa)
IUIS CTYAEHTOB HHMKEHEPHO-TEXHUYECKUX CIICLNaibHOCTeH IHEBHOM 1 3204~
Holl Gropm obyuenus / H.B. Wirozemuera. — Fomens: TTTY um. 11.0. Cyxo-
ro, 2008. — 40 c.

24. M/Y 3613. JluHamuka: TpakTHKyM 10 Kypey «Teoperuyeckasi MexaHuKa»
JUIsT CTYNEHTOR MHXEHEPHO-TeXHUIECKUX CTICUNANBHOCTEN NTHEBHOU U 3a04-
Hoti Qopm obyuenus / O.H. [a6mosckmit, M.A. Konnesoit. — [omens:
I'T'TY um. ILO. Cyxoro, 2008. — 42 c.
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4.5 MEPOITPUTSIHKS VITPABIISIEMOM CAMOCTOSTENRHOU
PABOTEI CTYIEHTOB

[py u3yueHUUn IMCHMIUIMHBL [OJDKHA HCIOAB30BaThCs Takas (opma
VIIPaBIAeMON caMOCTOATENbHON paboThl, KaK pelieHue NHANBUIYAIBHEIX 32084
B 2y INTOPUM Ha IPAKTUYCSCKUX 3aHITUSX 10 KOHTPOJIEM IIPenoiaBaTess.

He Bce BOTIPOCH! MPOTpaMMBl BEIHOCATCS Ha NEKIUW, B HeNsIX pa3ssuTus y
CTY[ISHTOB HaBBIKOB pabothl ¢ yuebHON u HaydHol ymrepaTypoll 9acTh pazae-
JIOB OHM H3Y4aioT CaMOCTOATENIBHO YO JIUTEpaType, YKa3aHHON B IpOTpaMMe.
Bonpocs! s caMOCTOSTENBHOTO H3YUSHNUS BITIOYAIOTCS B MEPeUeHb BOIIPOCOR
K 3349eTy.

Jis1 oprasuzaiyy ynpapigeMol caMOCTOSTENsHON paboTEl CTYASHTOB
3¢ bEXTUBHO MCTOMB3YIOTCS COBPEMEHHbIE TEXHOJIOTUN: HH(BOPMAIIHOHHEIE pe-
Cypchl yueOHOT0 nopTaia U 3JieKTpoHHOU GUOIMOTeKH YHUBEPCHTETA.

SbbexTUBHOCTE yNpaBnseMoll paboThl CTYAEHTOB HPOBEPSETCS B XOJE
UTOTOBOIC KOHTPOJIS 3HaHUM B (OpMe YCTHOTO WM TTUCBMEHHOTO OIpoca, Tec-
TOBOI'C KOHTPOJIA 110 TEMaM U pa3feiaM Kypca (MOIyJIaM ).

4.6 MEPOITPUTIHNA VIIPARJIAEMOM CAMOCTOSTEJILHOU
PABOTEI CTYIEHTOR

OcCHOBHBIMU METOLAMM (TEXHOAOTHIMU) 00YIeHUs B COOTBETCTBUU C
LeJIBIO, 3a[la4aMyl TUCUUIUIVHEL U HallpaBleHUH Pa3BUTHS COBPEMEHHOH cuc-
TEMBI 00PA30BaHUS IBJISTFOTCS:

- 3IIEMEHTEI TipobnemHoro obyuennd (pobieMHbie, BapUaTUBHOES H3JI0-
YKEHWE, YACTUUHO-TIOUCKOBEIN METON), pealu3yeMBble Ha JIEKITUOHHBIX 3aHITYIX,

- BIIEMEHTE] MHTEePaKTUBHOTO 00yUeH s, peaTu3yeMale Ha JIeKINOHHEBIX
BAHATUSAK;

- QJIEMEHTEI Y4eOHO-UCCIEN0BATENBCKON AEITENBHOCTH, TBOPIECKOT0
TIOIX0a, PeAIU3yEeMBIe Ha NPAKTUHUECKUX 3aHITHIX U P YIIUpaeMoil camo-
CTOATENBEHON pabore;

- KOMMYHUKATUBHBIE TEXHOJIOTUN, PEeTH3yeMble Ha TPAKTHIECKUX 3aH -
TUAK.

Ilpy mpenonaBaHuy AUCLMIUIMHGEL B COBPEMEHHBIX YCIOBHUSX ABISETCS
HEeOBXOIMBIM MpUMEHEHE MYJTBTAME THHEIX, MHOOPMALIAOH-
HO-KOMMYHHUKAUUOHHBIX TEXHOMOUH U MuQpoBsix nHGOPMATHRHEIX DECYPCOB.
JIeXIOHHBIE 3aHATHS CIEAYET NPOBCANTH € UCTIONH30BAHUEM KOMUIBHOTESPHEIX
IIpe3eHTaLul, BUZEODUITBEMOB 73 IpyTUX THOOPMATUOH-
HO-WIIIFOCTPATHBHO- AEMOHCTPAlIOHHBIX  CPEIACTE KOMITBIOTEPHBIX WHGpOPMa-
LHOHHEIX TEXHOJIOTUI B UHTEPAKTUBHOM PesKUME.




4.7 MEPOITPUTSIHVY VIIPABJISEMOV CAMOCTOSTENBHOU
PABOTBI CTYAEHTOB

B coorserctBum ¢ 1. 17 Tlonoxerun «O Texymel artectaruuy ot 11.11.
2013 Ne 29 cTyneHTHl HOMYCKaroTCHa K ciade 3aueTa Mo Y4eOHOU IUCTIMITINHE
«TeoperTudeckas MEXaHUKa) MPU YCIIOBUY BBIMONHEHUS UMH BCEX BULOB 3aHi-
THMN, OPeIyCMOTPEHHEIX YUEHBIM [UIAHOM U HacToAmel yuebHON NnporpaMMon,
B TOM YUCIIE [IPOXOXKIEHUS TECTHPOBAHUS.

Ilpy npoXoXIeHNH TeKyIIel U UTOTOBOH aTTeCcTallii CTYACHTAM 3alpe-
aeTes MOJIb30BaThCs YIEOHBIMU V3AaHUSMHU 116 JUCHUTUIHHE, PazTuIHOTO POX
38IUCAMY, KOHCIEKTaMU, MOOWIBHBIME TeNleOHAMU U APYTUMHE CPeJICTRAMU
XpaHeHUs U IIepeadyl HHPOPMALIVH.

4.8 CPEACTBA IMATHOCTHKH 1 KOHTPOJISA KAYECTBA YCBOEHVA
IHAHUN

KonTposb 3HaHAH CTYEHTOR OCYIIECTBISIETCS IYTEM YCTHOTO OIpoca Ha
NPaKTUYIECKUX 3aHATUAK [IOCHE BBHIOIHEHUS WMU 3aJaHuil Mo TeMaM 3aHITHH,
TECTOBOIO KOHTPOJIA TI0 TEMaM U pasjenaM Kypca (MOAys), IUCBMEHHOTo U
YCTHOTO OIPOCa Ha SK3aMeHe.
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5. IPOTOKOJ CONIACOBAHWS VUEEHON POTPAMME!

Haspanve gucuu- | Hazpanme | [Ipennoxenue o6 usmene- | Pemienwne, MpuHATOE
IUIAHG!, ¢ KOTOPOU | Kadedpsl | HUIX B comepxannm vueG- | xadenpoi pazpalba-
TpebyeTesd cora- HOU OpOoTpaMMEl 110 U3y~ | TEIBaiOMEeH yaebayo
COBaHUA yaeMoll TUCHMIIIVIHE nporpammy(c ykaza-
HUEM JIaThl 1 HOMEpa
OPOTOKONIA)
1 2 3 4

PaccmoTpeHa U peKoMEeHOBaHA K VTREPIKISHUIO Ha 3aceanvn Kadenps! « Tex-
HUYECKON MeXaHuKay

66

¥

Sapenyomui kadenpoi
AR O, H. IaGnosekmit
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