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Mporpammy aucumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npodgoeccop) MpownH
HO.H. Kadbenpa teopeTtudeckoin comsnkn OtoeneHne doumsnkn , Yurii.Proshin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensamu ocsoeHns gucumnnvHbel "TeopeTndeckas MexaHmka" aBnstoTCa N3yYeHne OCHOBHbIX
NMOHATUIA, 3aKOHOB, MOAENEN N ypaBHEHUI OBUXEHUS TEOPETUYECKON MEXaHNKIN

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " 51.6.16 ducumnaunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 12.03.04 BMOTEXHNYECKNE CUCTEMBI 1 TEXHONIOTUN N OTHOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoi) yactn. OcamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa (63.65.8) BxoanT B 6@30Byt0 4acTb npodpeccrnoHanbHoro umkna (b.3). na ocBoeHuns
ONCLMNANHBI HEOOXOAUMBI 3HAHUS OUCLUMNANH: MaTeEMaTMYECKUIA aHanm3, audgdepeHumnanbHbie n
NHTerpasnbHble ypaBHEeHWs, BApMaLMOHHOE ncHncneHme, Teopms oyHKUNIA KOMMIEKCHOro
NepPEMEHHOr0, BEKTOPHbIA 1 TEH30PHbIN aHann3, MexaHuka. Ssnsetcs 6a30Bo AUCUUNANHOW ANS
N3y4eHNs Opyrux KypcoB TeopeTn4eckon omsnkn (dnektpognHammka, KeaHtosas teopus,
TepmoanHamuka. Ctatuctnyeckas guaunka. dunsnyeckas kmHetnka). OcBoeHve aucumnnuHel bynet
cnocobcTBOBaTH YCMNELWHOW NPOGECCMOHANBHON AEATENBHOCTMW, MO3BONUT B faNbHEWIIEM N3yYaTb
KypCbl 061WeHay4YHOro 1 NpogeCCUOHaNbHOro LNKNOB OCHOBHOM 06pasoBaTenbHOM NporpamMmbl
H6akanaspuara u MarucTpartypsbl.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-7
(0BLweKkynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3auny 1 camoobpasoBaHmio
KoMneTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

TeopeTnyeckne 0CHOBbI, OCHOBHbIE MOHATUS, 3aKOHbl U MOLENW TEOPETUYECKON MEXAHUKN; UMETb
npeacraBneHne 0 COBPEMEHHOM COCTOSIHAM 3TOro pasnena TeopeTnyeckon ounamnkm

2. DONTXEH yMeTb:

MoHnMMaTb, n3naratb M KPUTMHECKN aHaNM3MpoBaTb 6a30Byt0 06LWEFNINYECKYIO MHGOPMALIMIO;
NoNb30BaTbCs TEOPETUHECKMMIN OCHOBAMW, OCHOBHbIMM MOHATUSIMU, 3aKOHAMW 1 MOAENSMU
TEOPETNYECKON MEXAHVKM; OOPMYNMPOBATh 1 N0KA3blBaTb OCHOBHbIE PE3YNbTaThl TEOPETUYECKOWA
MEXaHVKM, 3anncbiBaTb OCHOBHbIE YPaBHEHUS ABUXEHMS MPOCTbIX MEXAHNYECKMX CUCTEM

3. OONXEH BnaneThb:

HaBblkaMy pelieHunsi 3aaay 0 ABUXEHUN NPOCTbIX MEXAHUYECKMX CUCTEM, HAXOXAEHUM UX 3aKOHOB
OBUXEHNS N TpaeKTopwii

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 4 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHow paborTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")";lr;g;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi
YCTHbI onpoc
Tema 1. HavanbHas 4 1 0 1 0 [MucbMeHHas
" \npoBepoyHas pabota pabota
KoHTponbHas
Tema 2. OCHOBHble paboTta
NMOHATMS, 3aKOHbI U [MncbMeHHoe
. |ypaBHeHNA OBUXEHUS 4 1-3 9 4 0 JoMallHee
Knaccu4eckom 3agjaHue
MEeXaHnKun YCTHbI onpoc
[MucbMeHHoe
nomMauwHee
Tema 3. OcHoBHblE 3ajaHve
. [MoZenu knaccu4eckown 4 4-7 12 4 0 KoHTponbHas
MEeXaHNKM paboTta
YCTHbIN onpoc
Tema 4. KoHTpOnbHas
. |pabota @1 (no Temam 4 7 0 2 0
2,3)
MNucbmeHHoe
nomauwHee
3ajaHve
Tema 5. MexaHuka
: ' 4 8-10 8 4 0 KoHTponbHas
yactu BA3AMU
acTuL, co cBA3 pa6ota
YCTHbIN onpoc
Tema 6. MexaHuka IleaLHbﬂMer?:gg °
abCcontoTHO TBEPLOro
: 4 10-12 5 0 0 nomailuHee
Tena. OCHOBHble 3anaHme
NOHATUS.
Tema 8. YpaBHeHus KoHTponbHas
_|nBuXeHns B 4 12 5 0 0 pa60T8;
HenHepuunanbHON YCTHbIN onpoc
cucTeme otcyeTta

PernctpaunoHHbin Homep 649118
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
YCTHbIN onpoc
KoHTponbHas
Tema 9. Manble paboTta
9. [konebaHus 4 13-15 9 3 [MucbMeHHoe
MexaHN4eCcKnx CUCTEM noMallHee
3apaHve
Tema 10. KoHTponbHas
10.[|paboTa €2 (no Temam 4 15 0 2
5,8,9)
KoHTponbHas
paboTta
Tema 11. OnemeHThbI YCTHbIN onpoc
11.|aHannTnyeckon 4 16-18 9 2 [McbMeHHoe
MeXaHuKu noMallHee
3apaHve
Tema 13. KoHTponbHas
13.|paboTa €3 (no Temam 4 18 0 2
11-12)
Tema 14. lNogrotoska kK
14. aK3ameHy 4 0 0
Tema . NIToroeas 4 0 0 OK3aMeH
doopma KOHTpons
Ntoro 54 24

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. HauanbHasi npoBepoyHas pabora
npaktnyeckoe 3aHsitne (1 4aca(os)):
HavanbHas npoBepoyHas paboTa (And. ypaBHEHUS, UHTErPUPOBaHWE, AMAPEPEHLMPOBAHNE)
Tema 2. OCHOBHbIe NOHATUSA, 3aKOHbI U YpaBHEHUS OBUXEHUS KIlacCUYeCcKon MexaHuku
NeKUuMoHHoe 3aHsiTne (9 yaca(os)):

PernctpaunoHHbin Homep 649118
CrpaHnua 5 n3 20.
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(Oanee B ckobkax ykasaHa ctommocTb Bonpoca B BPC.) MNpeameT knaccnyeckoin MexaHukm (2).
Pasgenbl MexaHuku (2). lNMoHaTne matepuanbHOM TOYKM U KUHEMATUKKN ABUXEHUS.(2). 3anucb
OCHOBHbIX KWHEMATUYECKUX XapakTepPUCTUK OBUXEHNS B AeKapTOBOW (2), unnuHapuyeckon (7) v
chepuryeckon (CU 15) cuctemax koopamHart. NoHATME O eCTECTBEHHOM TpexrpaHHuke (15).
[MpocTpaHcTBeo (3) 1 BpeMs (2) B knaccudeckon mexaHuke. [NoHatne cunbl n maccol (3). Npumepsl
CWn, BCTPEYarLWmMxcs B knaccmyeckom mexaHuke (4). 3akoHbl HotoToHa (3). MpuHumn
oTHocuTenbHocTy Fanunes (4). MoHATMe 06 MHepLUManbHON cucteMe oTHeTa (2) U ypaBHEHUS
OBUXEHUS KNnacCu4eckom MexaHukuy (12) B pasnuyHbIx cMctemax koopamHat. HavanbHble ycnosus
(2) M NPUHLMN NPUYNHHOCTM KNaccu4yeckoin MmexaHuku (6). PaboTa n knaccudpmkaums cun (5).
lMoTeHumanbHble cunbl (4). NoTteHumnanbHas aHeprus (6). VIx B3anmocsasb. MNpumepb! ons
NnoTeHUManbHbIX CUM, BCTPEYalLWnXCcs B Knaccnyeckom mexaHuke (5). KpueBonuHenHas cucrema
koopauHar (1), koadpdoumumeHTsl Jlamme (3), ypaBHEHUS OBUXEHUSA AN Hee (2) (BbIBOL ypaBHEHWUN
NarpaHxa +18). Mpsmas (2) n obpatHas (2) 3apayn AMHaAMUKK. 3aKOHbl COXPaHEHUS 1 UHTErpanbl
nBuxeHus (4). OCHOBHblE TEOPEMbI KNIACCUYECKON MeXaHUKN (2). 3aKOH COXpaHEHUS 4Ns CUCTEMbI
MartepuasbHbIX TOYEK N ero CB3b CO CBOWNCTBAMM MPOCTPAHCTBA-BPEMEHNU: - UMMNYyJbCa
(ooHOpOOHOCTL NpocTpaHcTBa) (15); - MOMeHTa umnynbca (M30TPOMHOCTbL NpocTpaHcTea) (20); -
9Heprum (04HOPOAHOCTb M M30TPONHOCTL BpeMeHu) (20). Cnctema matepmanbHbix Todek (1). LieHTp
NHepummn (Taxectu) (2). BHyTpeHHMe n BHewHue cunbl (1). 3aMKHYTble U KOHCEPBATUBHbIE CUCTEMbI
(3). 3aKOHbI UBMEHEHMS AN CUCTEMbI MATEPUANbHbBIX TOYEK: - UMMYNbCa, 3aMKHYTble CUCTEMBI (5+3);
- MOMeHTa uMmnysnbca (8+3); - NONHOM MeXaHNYeCKon aHeprum (8), Buabl cun (2), KOHCEpPBaTUBHbIE
cuctembl (2). BHyTpeHHAS aHeprus cuctemol (4).

npakTnyeckoe 3aHsitne (4 4aca(os)):

PeweHune 3anay. OCHOBHbIE NOHATUS, 3aKOHbI 1 YPABHEHUS OBUXEHUS KNACCUYECKON MEXaHUKM;
3aKOHbl UBMEHEHUNS U COXPaHEHUS UMMNYNbCa, MOMEHTA NUMMNYNIbCA U SHEPrMK U UHTErpansbl
nsuxeHns. CU VIHTerpnpoBaHme ypaBHEHNUI OBUXEHUS B CydYasx 4acTHbIX Buaos cun (10).
(rapMOHMYecKuiA OCUMNNATOP, ABUXEHNE B cpenax C TPEHUEM, ABUXEHNE B NONe TAXECTH,
OBUXEHVe 3apsXEHHON YacTuupbl B OGHOPOLHOM MarHUTHOM MOJe U B CKPELLEHHbIX OOHOPOAHbIX
9NIEKTPMYECKOM N MArHUTHOM MONSIX, MPOCTPAHCTBEHHbIN OCLMANSATOP, ABUXEHNE B
rpaBUTaLMOHHOM (KYyIOHOBCKOM) rone v 1.4.). [NpruMep npamon 3apayv guHammku (popmyna buHe
(8), 3aKoH BceMupHoro TsaroteHms (+5)). CU MNpumep obpaTtHoi 3apaqn mexaHuku (5)
(MpoCTpaHCTBEHHBIA ocuUMnnaTop (8)).

Tema 3. OCHOBHbIe MOAENUN KJlTacCUYEeCKon MexaHUKu
JNleKLMoHHoe 3aHsiTue (12 yaca(os)):

OLnHoMepHoe OBMXEHVEe MaTepuanbHOR ToYkK, cBoMcTBa ABuXeHMs (8). Obwee peweHne (8).
[BuxeHne matepuanbHO TOYKM B LLEHTPanbHO-CMMMETPUYHOM none. lNoctaHoska 3anayu (2).
WHTerpanbl OBUXEHNS 1 OCHOBHbIE CBONCTBA (7). DGMEKTUBHbIV MNOTEHUMAN N Ka4eCTBEHHbIV
aHann3 aBuxeHus (6) (3aBMCUMOCTb 300GEKTUBHOIO NoTeHUmMana ot pacctosiHms (2), obnactu,
3anpelleHHble 1 paspeLeHHble 0ns ABUXEHUS (2), PUHUTHOE U MHADUHUTHOE ABUXEHME (2).
Ycnosue nageHns matepuanbHOM TOYKU Ha cunoBom LeHTp (8). [BuxeHne matepmnanbHOM TOYKN B
LleHTpanbHO-cMMMeTpryHOM none. Obliee peweHne: TPaeKTOpUS ABUXEHNS N 3aKOH LBUXEHUS
yacTuubl No TpaekTopuu (15). Ycnosue 3amkHyToCTM TpaekTopum (5).) Obuwee peweHne 3agayn
Kennepa: oBnxeHue Yactuubl nog AeNCTBUEM CUMbl, 0OpaTHO NPOMNOPUNOHaNbHOM KBagpary
paccTosHusa (noteHuman U = —a/r) ? ka4ecTBEHHbIN aHanu3 (7), HaxoxaeHue Tpaektopun (10),
aHanma peuweHuns (2), kocMmnyeckme ckopoctu (5). 3akoHbl Kennepa (3), ux BblBOS (2+2+5).
LBuxeHne matepmanbHoi To4ky B none U(r) = a/r (ka4ecTBeHHbIA aHanna: obwue ceoicTea (3) u
TpaekTopus (3), BbiIBOL BblpaxxeHust ans tpaektopum (+5)). Mpobnema oByx Ten, NnocTaHoBKa 3anaqu
(3). BblBOA ypaBHEHWI OBUXEHNS LIEHTPA MacC 1 OUKTMBHOM YacTuubl (8). 3akOoHbl coxpaHeHus (5).
Mpumepbl 3anayn asyx ten. [euxeHune cuctembl 3emna-ConHue (3). [BonHble 38e3ablI (3).
lMonpaBka k TpeTbeMy 3akoHy Kennepa (6). CU PaccesHne osyx yactuu. [NoctaHoska 3agayn (5).
Nob6osoii yoap (6). Anarpamma nmnynbcos (10). Ycnosue 3axeata yactuy, (4). CU PaccesHue
noTokoB YacTtuu. [octaHoBka 3agaqn (2). duddpepeHumnanbHoe nonepevHoe apdekTnBHOE
ceveHune paccesHus (10). dopmyna Pesepgoopaa (10). HacTHble cnydam (3).

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3apay. OCHOBHblE MOOENN KNACCMYECKON MEXAHUKI (OJJ,HOMepHOG OBMXeHne, nBnXxeHume B
LEeHTpanbHO-CUMMETPUYHOM MOJ1e, npo6nema OBYX T€Jl, NOHATNE O paCCeAHNN l-IaCTI/ILI,)

Tema 4. KoHTponbHas pabota €1 (no remam 2,3)
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npaKkTudeckoe 3aHsitne (2 yaca(os)):
KoHTponbHas pabota €1 (no temam 2,3)
Tema 5. MexaHuKa yacTuL, CO CBA3SIMU
JIeKLMOHHOe 3aHsiTue (8 yaca(os)):

CBoboaHble 1 cBaA3aHHble cuctembl (1). MNoHSATUE 0 CBA3SX, OBMXEHNE CUCTEMbI MPY HANNYNn
ceazen (1). Knaccndpukaums ceasein (3). Npumepsbl cesasen (8=+1+1+1+2+3). TpyoHoCTH peleHns
3a[a4n oUHAMUKM Npu Hannumm ceaser (2). CteneHn ceoboabl cnctemsbl (2), 06006wWeHHbIe
koopauHartsl (2). LencTeutenbHble (2), BO3MOXHbIE (3) 1 BUPTyanbHble (5) nepemeLieHuns.
NoeanbHble cBA3M 1 ux npumepsl (4+4). MNpuHUMnbl BUPTyanbHbix nepemeweHnii lanambepa (2+5).
YpaBHeHuns JlarpaHxa nepeoro poja (c peakumamm ceasei) (2, ¢ BbiBogoM +10). ??? 3akoHbl
N3MEHEHNS MMNyNbCca, MOMEHTA UMMYNbCa U SHEePrun Npu Hanuynm cesasen (8). PeweHne 3apay ¢
NOMOLLbIO ypaBHeHM JlarpaHxa nepeoro poga (3) ? obwwuii peuent. Toyka OTpbIBa HaCTULbI NPW
cockanb3biBaHuy no napabone (+10). AuHammyeckuin npuHumn Janambepa u ypaBHeHus JlarpaHxa
BTOPOro pona ans 0606weHHbIx koopauHar (3, ¢ BbiBogoM +20). PeweHne 3aaay B hopmanname
ypaBHeHuin JlarpaHxa (obwwuin peuent) (8). HaxoxaeHue doyHkuum JlarpaHxa ons MexaHn4eckom
cuctembl (4). Mpumepbl: rapMOHNYECKUIA OCLUMNNATOP, ABUXEHME B LLEHTPanbHOM none, cBoboaHble
yactuupl,? (4). CTpykTypa doyHkumm JNlarpanxa (7). ??? MNMoHatve 06 0606weHHOM noTeHumane (9).
Cvna, nencTeytowas Ha CUCTEMY 3apPSXKEHHbIX YaCTUL, BO BHEWHEM 3N1EKTPOMArHUTHOM rone Kak
npuMep 0606LWeHHo noTeHumanbHol cunbl (9). duccunatueHas goyHkuust Panes (6). CeolicTea
dpyHKUMK (3) 1 ypaBHeHwuiA NlarpaHxa (3). O606weHHble MMMYNbChI (2), LMKANYECKME NEPEMEHHbBIE
(2) n uHTerpanbl ABMXeHNs (2) B oopmanmame ypasHeHuii Jlarpanxa. ObobweHHas aHeprus (3)
Jom3nyeckoin cuctembl (PyHKUMS ["aMmnnbToHa), 3aKoHbl n3MeHeHus (10) n coxpaHeHus (3)
06006LeHHON aHeprun cuctembl (narpaHxes popmanmam). O606LWeEeHHO KOHCEPBATMBHbIE CUCTEMBI
(2).

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3anay. MexaHvka 4acTtuvu co cBa3aMu, ypasHeHUs JlarpaHxa 1 1 2 pona

Tema 6. MexaHuka abcontoTHO TBepaoro tena. OCHOBHbIE NMOHATUS.

JNIeKLMOHHOe 3aHsiTue (5 Yaca(os)):

AbcontoTHo TBepaoe Teno (1). Hesasucumble koopanHaTtbl TBepAoro Tena (6). Oiinepossbl yribl (6).
[MonoxeHune cKopoCTb 1 YCKOpEHME NPon3BObHOM To4kK TBepaoro tena (10). TeHsop nHepumm (8).
BnusiHme cummeTpun TBEpaOro Tena Ha Bua TeHsopa uHepuun (3). MNMoHsATre 06 annunconae
nHepummn (4). MomeHT nmnynbca TBepaoro tena (5). YpaesHeHus asuxeHus teepgoro tena (5).
KnHematuyeckune ypasHeHus dnnepa (4). lNnockonapannenbHoe OBUXeHWe TBepaoro tena (2).

7?7?77 [1BMXeHne Tena, 3akpenyieHHoro B AByx Toykax (8). [suxeHune TBepooro tena ¢ 04HOM
HEeMnoLBMXHOMN Toukol (2). [mHammnyeckme ypaBHeHus diinepa (6). [eunxeHne cBob6OAHOro
CUMMeTpU4YHOoro Bonyka (6). Hytaums (1).

Tema 8. YpaBHeHUs ABUXEHUSI B HEUHEpLUManbHOMN CUCTEME OTCcYeTa
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

YpaBHEHNS OBUXEHUSA B HEMHepumanbHom cucteme otcyeta (3+12). Cunbl nHepumm (6).
??77?YpaBHEHNS OBUXEHNS MaTepUanbHOM TOYKU Y MOBEPXHOCTM 3emnn (16).

Tema 9. Manble konebaHns MexaHMYeCKUX cUCTEM
JNeKLMoHHoe 3aHsiTne (9 4aca(os)):

Manble konebanus (1). lluHeapusauns ypaBHEHUA OBUXEHUS (4) U pelleHne 3a8a4m O NMNHERHbIX
KonebaHusix ¢ 0AHOI cTeneHbto cBoboapl (4). MapMoHuyeckne konebanus (1). P@a3oBbii NOpTpeT
ocuunnatopa (4). JlmHenHble 0oHOMEPHbIE KONebaHus B NpUCYTCTBUM CUN TPEHUS (3aTyxatowwme
konebaHus) (10). BbiHy>XAeHHbIE NNHENHbIE OLHOMEPHbIE KONebaHns B MPUCYTCTBUM CUN TPEHNS.
Obuwee peweHne (12). KonebaHus Npu HANUYUKM CUN TPEHUS U NEPUOLNYECKON (MO 3aKOHY
KOCUHyca) BbiHyx aatower cunbl (12). PesoHaHc (7). CU MoseneHne konebatenbHoOM CUCTEMBI
BONM3K pesoHaHca (5). JlnHeapunsaums ypasHeHuin opuxeHust (10) n peweHne 3agadm o cBo6OAHbIX
NVHEHBIX KoNnebaHNsX MexaHN4eCcKol CUCTEMbl CO MHOTUMU CTeMneHsIMMN cBo60Abl (COBCTBEHHbIE
yacToTbl (6) 1 HopManbHble koopanHaTel (9)). 3apadya. HacToTbl U HOpManbHble KonebaHnsi CUCTEMD
N3 TPex MarepuasnbHbIX TOYEK Ha rMadKoM CTepXHe, CBA3aHHbIX MPY>XMHaMN O4NHaKOBOW
xecTkocTu (+18). KonebaHusi monekyn (8).

npakrtnyeckoe 3aHsitne (3 4yaca(os)):
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PeweHune 3anay o0 Manbix konebaHusix MexaHN4Yeckoin cuctembl (06wuin peuenT) (7).
Tema 10. KoHTponbHas paborta €2 (no temam 5,8,9)

npakTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas pabota €2 (no temam 5,7,8)

Tema 11. dneMeHTbI aHANIUTUYECKON MEXaHUKM

JNIeKLMoHHOoe 3aHsitne (9 4yaca(os)):

MprHLUMN HaMMeHbLLEero OeiCcTBus ? BapnaLUMOHHbIA NPUHLUN TEOPETUYECKON MexaHnky (15).
BbiBOog 13 Hero ypasHeHus JlarpaHxa (8). ®dyHkumnsa MamunbToHa (6). BoiBOA ypaBHEHWUI
ramunbToHa (9). PU3MYECKUin cMbicn PyHKUUN MaMunbToHa (6),3aK0HbI UBMEHEHUS N COXPaHEHUS
0606wieHHO aHeprum (6), KOHCepBaTUBHbIE cucTeMbl (1) (raMunbTOHOB chopmannam). HaxoxaeHve
doyHKUMKM "aMunbToHa 0N MexaHN4eckom cucTembl (6). NprMepbl: rapMOHUYECKUIA OCLMNNIATOP,
LBVXEHWE B LIeHTpasbHOM none, cBoboaHble yacTuubl,? (+4). Linknnyeckne koopaunHaTtel (2),
MHTEerpansl ABMXeHns (3) B raMmnbToHOBOM cpopmanmame. Ckobku NyaccoHa (2), nx ceoncTea
(6+4). dyHpameHTanbHble ckobkm MyaccoHa (3). Teopema NyaccoHa (6) u ee cnencTeus (4).
KaHoHunyeckme npeobpasosaHus (3). Npoussoasime doyHkumm (9). NMpeobpasosanus JlexaHapa
(nepexon Mexay Npon3BoasWMMN OYHKLNSMM pasHoro Tmna). lNonyyeHne KaHOHUYEeCKmX
npeobpasoBaHUin C NOMOLLbIO NPON3BOASWNX PYHKUMIA (6). [puMepbl KAHOHNYECKMX
npeobpasoBaHuii (6). IHBapmMaHTHOCTb CKOOOK NMyaccoHa OTHOCUMTENBHO KAHOHNYECKMX
npeobpasoBaHuii (9). beckoHe4YHO Manble KaHOHMYecKue npeodbpasosanHus (14). NMepemMeHHble
nencteue-yron (5). YpaBHeHune MammnbToHa-Akobwn, ero BoiBog, (9), domsnyeckunii cmoicn F2 (6).
YnpouieHue ypaBHeHus MamunbToHa- kobu (5) ons KOHCepBaTMBHbIX CUCTEM (MPUHLMM
MonepTion), LMKIMYEeCKnx koopanHat, ? PazgeneHne nepeMeHHbIX B ypaBHeHUM MaMunbToHa-Akobu
(12), kak Hambonee obwwnii MeToq ero ynpouweHus (2+2). HaxoxaeHvne 3akoHa ABUXEHUS MO
N3BECTHOWN rnaBHoM doyHKuuKn MammnbToHa ? kobwm (7). PeweHne 3anay ¢ NOMOLLbIO YPaBHEHNS
raMunbToHa-5kobun? obwwii peuent (15). CU PeweHne 3agayn o OBUXEHUN Tena, 6poweHHoro noa
YrNOM K FTOPU30HTY C NMOMOLLbIO ypaBHeHNs [TammnnbToHa-Akobu (+17). da3oBoe NpocTpaHCcTBO (4).
Teopema Jlnysunng (10+6).

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anay. dnemMeHTbl aHaNnMTNYEeCKON MexaHukun ( ypaBHeHnst [aMunbToHa, KAaHOHUYecKune
npeobpasoBaHusl, ypaBHeHue MamMmnbToHa-Akobu, ckobku lNMyaccoHa, npeobpasoBaHne ypaBHEHWIA)

Tema 13. KoHTponbHas paborta €3 (no temam 11-12)
npakrtnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas pabota €3 (no temam 11-12)

Tema 14. lNoarotoBka K 3K3amMeHy

4.3 CTpyKTypa n copepxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buaobi
N Pasznen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKOCTb :;%%’::L:g:;gzg;
AvcumvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
BbinonHeHne 1 [MpoBepka
LoMalHmXx pabot nomMalHmx pabort
Tema 2. OcHOBHble
noaroToBka
MOHATUSA, 3AKOHbI U [OMALIHEro 4 JomauliHee
2. lypaBHEHNS OBMXEHUS 4 1-3 3anaHms 3apaHve
Knaccuyeckom
KOHTPONbHOM 1 Kongoanaﬂ
paboTe paborta
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Buabi
N dopMbl KOHTPONSA
Pasnen Hepens | camocrositensHon [TpymoeMKOCTb b
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
rnoaroToBka OMALHEE
MawHer 4
Tema 3. OcHOBHblE ggﬂ,:Hl/lﬂe ° 3apaHue
3. |[Mogenun Kknaccm4eckom 4 4-7 HOLrOTOBKA K
MeXaHnKK o
KOHTPOJ/IbHOW 1 K(;'%ng"b"'a”
paboTe P
Tema 6. MexaHuka
6 abCcontoTHO TBEPAOro 4 10-12 Hgﬂ;ﬂggﬁg 4 JoomauiHee
" [rena. OcHoBHbIE 3agaHue
MOHATUS. SafaHuns
Tema 8. YpaBHeHUS
8 OBUXEHNS B 4 12 :gﬂogﬁiﬁi; 1 KOHTpONbHas
" [HenHepumnanbHoW a6oge pabota
CUCTEME oTCcYeTa P
rnoaroTtoBka OMALHEE
MalHer
Tema 9. Manblie ggﬂ:Hme ° 5 3agaHue
9. |konebaHus 4 13-15
MEXaHN4YeCKUX CUCTEM MOArOTOBKA K KOHTpONbHas
KOHTPONbHOMN 3 pa6orta
paboTe
rnoaroToBka OMALHEE
MalHer
Tema 11. SneMeHThl ggﬂ:Hme ° 5 3agaHue
11.|aHanntnyeckomn 4 16-18 HOLrOTOBKA K
MexaHuKu N KOHT bHas
KOHTPOSIbHOW 3 p(;6oggn a
paboTte
14 Tema 14. MNopgrortoska K 4 NoprotoBka K 16 5K3aMEH
‘lak3ameHy 9K3aMeHy
NToro 48

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
Kypc nekuwmii n npakTU4yecKmnx 3aHATUiA, OpraHM30BaHHbIX NO CTAHAAPTHON TEXHONOMM B

I/IHTepaKTI/IBHOI7I doopMe C XMBbIM OManorom mMexay rnpernogasatefniem v CTy4EeHTOM. Vicnonb3oBaHue

MyNbTUMELNNHbIX cpencte n MHTepHeTa.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. HauanbHasi npoBepoyHas pabora
Tema 2. OCHOBHbIE MOHATUS, 3aKOHbI U YpaBHEHUSI ABUXEHNSA KNacCU4eCKOW MeXaHUKu
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Pasbop 3apay n 3agaum: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtunyeckas domauka.

MexaHwvka (MpakTn4eckuii Kypc) 3afaqyHuk onst onsmkos.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/N 1. KWNHEMATUKA

MATEPWAJTIbHOW TOYKU
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3a8a4qn (C hopMynamm) rno
TeopeTn4eckom MexaHuke npmseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm
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MpoBepka oomawHnx paboT , NpMMepHbIe BOMPOCHI:

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/N 1. KWNHEMATUKA
MATEPWAJIbHOW TOYKWN PASLOEN 2. JANHAMUKA MATEPUAJTIbHOWM TOYKN

Tema 3. OCHOBHbIe MOAeNU KJlacCMYecKon MexaHMKu
JoMalHee 3afaHune , NpUuMepHble BOMpPOCHI:

Pa3bop 3apady n 3agayu: Jleywnn A.M., Hurmatynnud P.P., MpowwuH tO.H., TeopeTuyeckas cpuamka.
MexaHuka (npakTnyecknin Kypc) 3afaqyHuk s qoU3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/T 3. METO[]
3AKOHOB COXPAHEHWNA

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3ana4u (C hopMynamm) no
TeopeTnyeckom MexaHuke npueeneHbl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 4. KoHTponbHas pabora €1 (no remam 2,3)

Tema 5. MexaHuKa 4yacTuvL, CO CBA3SIMM

Tema 6. MexaHuka abcontoTHO TBepAoro Tena. OCHOBHbIE NMOHATUS.
JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

Pasbop 3apay n 3apaum: Nleywur A.M., Hurmatynnund P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons gousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PA3SLOE/J1 6. OB/XEHWE
TBEPOOIO TENA. HEMHEPUNAJIbHBIE CUCTEMbI OTCHETA

Tema 8. YpaBHeHUs ABUXEHUSI B HEUHEpLUUanbHOMN CUCTEME OTcYeTa
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. Pazbop 3anay n 3agaum: NleywnH A.M.,
Hurmatynnuu P.P., MpowwH FO.H., Teopetuyeckas comamka. MexaHvka (npakTnyeckuii Kypc)
3agayHuk ons comsukos. http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
PA3LOEN 6. ABVWXEHWE TBEPOOIO TENA. HEMHEPUMNAJbHBIE CUCTEMbI OTCHETA

Tema 9. Manble konebaHuss MexaHU4eCKUX CUCTEM
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:

Pasbop 3apay n 3apaym: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., Teopetunyeckas domauka.
MexaHuvka (npakTnyeckuin Kypc) 3agadqyHuk s gou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PA3LEJ1 8. MAJIbIE
KOJNEBAHNA MEXAHNYECKUX CUCTEM

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. TectoBble 3ana4u (C popmynamu) no
TeopeTnyeckor MexaHuke npueeneHbl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 10. KoHTponbHas paborta €2 (no temam 5,8,9)
Tema 11. AneMeHTbl aHaNUTUYECKON MeXaHUKU
[OoMallHee 3ajaHne , NPUMEPHbIE BOMPOCHI:

Pasbop 3apay 1 3apaum: Nleywur A.M., Hurmatynnumd P.P., MpowwH FO.H., Teopetunyeckas domauka.
MexaHuvka (npakTnyecknin Kypc) 3afaqyHuk s oU3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical course.pdf PA3LEJ1 9. YPABHEHUA
TAMUJIbTOHA. CKOBKW INMYACCOHA PA3LEJT 10. KAHOHUNYECKWE NMPEOBPA30OBAHUA.
YPABHEHUE TAMUNTbTOHA-AKOBU

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota €3 Obwas ans Tem 11,12 TecToBble 3ana4yu (C oopMynamm) no
TeopeTn4ecKkom MexaHuke npmuseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 13. KoHTponbHas paborta €3 (no temam 11-12)
Tema 14. NoarotroBka K 3K3aMeHy
9K3aMeH , MpYMepHble BOMNPOCHI:

PernctpaunoHHbin Homep 649118
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Kpatkuin koHcnekT nekumii, pasbop 3apaq: NleywuH A.M., Hurmatynnud P.P., MpowwnH KO.H.,
TeopeTtnyeckas ousunka. MexaHuka (MpakTUY4eCKnin Kypc) 3agaqyHuK ons ousmnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf

Tema . UToroeasi popma KOHTpons

[MpyMepHbIEe BONPOCHI K 9K3aMEHY:

3apaun ons camocTosTenbHOM paboTbl CTYAEHTOB.

TecToBble 3a0a4un (C popmynamm) nNo TEOPETUYECKOV MEXAHUKE NPUBEOEHbI HA CTpaHuLE
http://mrsej.kpfu.ru/pro/ind_TM.htm

HocTtyn - http://mrsej.kpfu.ru/pro/Tests_10.htm

KpaTkuii KOHCNeKT nekuunin, pasbop 3anad:

Neywwun A.M., Hurmatynnun P.P., MNpowwH KO.H., Teopetnyeckas comnsnka. MexaHuka
(NpakTnyeckmi Kypc) 3afadyHuk ons gou3mnkos.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
dopma arrecTaumnm: aK3ameH

PernameHT 6annbHO-PENTUHIOBOM CUCTEMBI MO NPAKTUYECKUM 3aHATUSAM
"TeopeTnyeckas MexaHMKa U OCHOBbI MEXaHUMKM CMNOWHbIX cpel” (2 Kypc, dd. NOTOK)

[1] Tekywas pabota 5

[2] KoHTponbHble paboThbl (3) 40

[3] CamocTosiTenbHble paboThl (2) 5
[4] Sk3ameH 50

Tema Kon-Bo 3aHsATUIA Bannbl
HavanbHas npoBepoyHas paboTa.

YpoBeHb NoAroToBNEHHOCTW CTYAEHTOB Mo MateMaTuke. BekTopbl 1 MaTtemMaTnyeckme OencTems Han
HUMK. VIHTerpupoBaHve n anddepeHumnposanne yHkunii. OCHOBHbIE AndddepeHunanbHble
ypaBHEHNS N METOAbI UX peLleHns. 3

1 KuHemartuvka matepuanbHON TOYKU. 2

2 lnHamuka matepuanbHOn To4KN. 3

3 MeTon 3aKOHOB COXpaHeHus

N OBUXEHWNE B LieHTpasrbHOM none. 2

4 MNpobnema OByx TeN U TEOPUS CTONKHOBEHNS U pacCesiHms YacTul,. 2

Tekywas pabota cTyaeHTa (oomMawHne paboTbl, aKTUBHOCTb HA 3aHATUSAX, OTBETbI HA BOMNPOCHI HAa
NeKkumnsax n Ha npakTuke, u T1.4.) (3a Tembl 1-4) 2

KoHTponbHas paboTta "HbloTOHOB doopManvam Knaccu4eckorn mexaHmkun" . Tembl 1-4 1 14
5 YpaBHeHusa JlarpaHxa 3

6 Manble konebaHns MEXaHN4YECKMX CUCTEM. 3

7 Ycnosums paBHOBECUSI CUCTEMbI 1

CamocTosiTenbHas nomaHsas pabora "Ycnosms paBHoBecus cuctembl”. Tema 7. 2

Tekywas pabota cTyaeHTa (goMawHne paboTbl, aKTUBHOCTb HA 3aHATUSX, OTBETbI HA BONPOCHI HAa
NeKkumnsax n Ha npakTuke, u T1.4.) (3a Tembl 5-7) 2

KoHTponbHas pabota "JlarpaHxes oopmMannam Knaccuyeckom mexaHunkn". Temol 5-6. 1 14
8 YpaBHeHus MamunbToHa. Ckobkm lMNMyaccoHa 2
9 KaHoHunuyeckme npeobpasoBaHus. YpasHeHne MamunbToHa-Akobu. 2(3)

Tekywas pabota cTyaeHTa (goMawHne paboTbl, aKTUBHOCTb HA 3aHSATUSIX, OTBETbI HA BOMNPOCHI HAa
NeKumnsax n Ha npakTuke, u 7.4.) (3a Temol 8-9) 1

KoHTponbHas pabota "lMaMmnbTOHOB OOpManMaM knaccmyeckom mexaHmkmn". Tembl 8-9. 1 12
MepenucbiBaHne KP 1 (2)
Ntoro 24 (26) 50
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MpyMepHble 3aaa4n AN KOHTPOSbHbIX PaboT:
KoHTponbHas pabota €1

1. MaremaTnyeckuin MassTHUK NEPEMEHHON ONNHbLI KONeEBNeTCcs B BEPTUKANbHOM NNOCKOCTU MO
rapMOHNYECKOMY 3aKOHY . HailTn 3aBUCUMOCTb OT BPEMEHW KOMMOHEHT CKOPOCTM U YCKOPEHMNS U

BENIMYMHbI CKOPOCTU ToYKM A, ecnn gnunHa | yactn OA HUTW YyMEHbLAETCs MO NMMHEAHOMY 3aKOHY.

2. Yactuua nBmxetcs B nnockoctu z = 0 no runepbone. CekTopHas CKOPOCTb NOCTOSHHA. Haitu
NHTepBan BPEMEHN, 3a KOTOPbIV YacTuLa CMECTUTCS U3 TOYKU C KOOPpAMHATOM X1 B TOUKY C

KOOpANHATOM X2.

3. Hanpasnsiowas OC Bpalaetcs B ropn3oHTanbHOM NNOCKOCTU Xy BOKPYT TOHKM O C MOCTOSAHHOM
yrnoBow ckopocTbto. B aTo nnockoctn Baoonb OC noctynarenbHO C NOCTOSAHHOW CKOPOCTbIO

nsmxetcs ctepxeHb AB onunHoi |. CtepxeHb obpasyet npsmoii yron ¢ Hanpasnstowen OC. Hantu
3aBMCKMOCTb BENNYUHBI CKOPOCTM U BENUNYUHBI YCKOPEHUS TOYKN B CTEPXHS OT BpeMeHu, ecnu npu
t=0 Touka A cosnagana c Touykon O.

4. Toyka OBUXETCS B NMNOCKOCTM Tak, YTO Yron Mexay BEKTOPOM CKOPOCTU 1 paanyc-BEKTOPOM BCE
BPeMS ABUXEHUS paBeH f. HailTn ypaBHeEHME TpaekTopum TOUKM.

5. Touka ABUXETCS B NMIOCKOCTM Xy C NMOCTOSIHHON N0 BENNYMHE CKOPOCTbO. BEKTOP CKOpOCTY
obpasyeT C 0Cbto X Yron, MPonopLUMOHaNbHbI BpeMeHW. HaiTn ypaBHEHWE TPaeKkTopum TOYKM,

1N306pasnTb TPAEKTOPUIO, HAMTIN BENNYMHY YCKOPEHUS TOYKM, ECNN B HAYalbHbIA MOMEHT TOYKa
Haxoamnacb B HaYane KoopAMHar.

6. HacTnua OBMXeTCS B rOPM30HTANIbHOM MNNOCKOCTU. HanTn ypaBHEHME TPaeKTOpUKM B AEKAPTOBbIX
KOOpAMHaTax, eCnu OTPe30K KacaTeNlbHOW, 3aKNI0YEeHHbI MeX 4y TOYKON KacaHUs N TOYKOWM

nepeceyYeHns kacaTelbHON C OCbio X, UMEET MOCTOSHHYO ANVHY p. CuYnTaTh, 4TO B HAYasbHbINA
MOMEHT BpeMeHn x=0 , a 3aTeM yacTuLa ABUXETCS B NONOXUTEIbHOM HanpaBneHUnN OCK X.

7. MatemaTnyeckmnin MasgTHUK MacCbl m OTKIOHSAETCS Ha yron fon oTnycKaeTcA 6e3 HaYanbHo
CKOpPOCTH. Hantn HaTaxeHue HUTKM T B 3aBUCUMOCTU OT yrna f.

8. MNapawoTCT NpbIraeT ¢ caMonéTa, neTswero no ropus3oHTann Ha BbicoTe h co ckopocTbto V0. o
Kakom TpaekTopun OBUXETCS NapawoTUCT NPU 3aTSXKHOM MpbiXKe (00 packpblTUs napawora),

eCnn cuna conpoTmneneHnd so3nyxa F=-kv,rpoev - CKOPOCTb NMapawrTncTa.

9. HeI'IOCpeJJ,CTBeHHbIM BblHMCNEHNEM NMOKa3aTb, YTO CpenHne 3a nepmnon 3Ha4eHns KUHETNYECKOMN U
noTeHumanbHom SHeprnn rapMoHM4YeCcKoro ocumMnnAaTopa paBHbl

10. Ha ogHopoHyto npuamy A, nexallyto Ha ropu3oHTaNnbHOM NNOCKOCTW, NOMoXeHa 04HOPOAHAsN
npuama B, maccoii B n pa3 MeHblue. [ IMHbl NpU3M paBHbl COOTBETCTBEHHO a U b. TpeHus mexay

Npn3amMoi A 1 NNOCKOCTbIO HET. HeM3BeCTHO, eCTb NN TPEHME MeXay npuaMamu. B HavanbHbIN
MOMEHT BPEMEH NPu3Mbl MOKOATCS. 3aTeM npuaMa B HaunHaeT ckonb3uTb BHM3 Mo npuame A.

OnpenennTb AnvHy |, Ha KOTOpyto NepenBnHeTCs Npuama A, korga todka O npuambl B goinpet no
FOPU30HTaNbHOM MNOCKOCTW.

11. Kaxaplit aneMeHT 6eCKOHEYHO TOHKOW 0O4HOPOOHON HENOABUXHO OKPY>XHOCTW paanyca R
obwer maccoin M nputarmeaet MaTepuasnbHy0 TOYKY Maccbl M, nexaulyro Ha neprneHankynspe K

NAOCKOCTUN OKPYXHOCTH, NpOoXoasileMm 4yepea eé LEHTP. Cunbl NPUTAXEHNA onnCblBaloTCA 3aKOHOM
BCEMUNPHOIo TAroteHuns. Oﬂpe,ﬂ,eﬂVITb CKOpOCTb, C KOTOpOI7I TO4YKa m nepeceqéT NNOCKOCTb

OKPY>XHOCTW, €CNI B Ha4asIbHbIA MOMEHT OHa NMOKOMNAach Ha PAcCTOSIHMS h OT NNOCKOCTK
OKPY>XHOCTW.

12. [lBe TpeT 04HOPOOHOM LenoYkn ANVHbI | nexar Ha Hak/IoHHOW NONoYKe, PacnofioXXeHHOW nog
YIr7IOM @ K FOpU30HTY, @ 04Ha TpeTb CBOOOOHO CBMCAET BAO/b BEPTUKANN. B HavanbHbIi MOMEHT

Llenb NOKOUTCH, 3aTeM MnoL O4ENCTBUEM NMOCTOSIHHOM CUSbl TAXECTU HAYMHAET COCKalb3blBaTb BHU3
Nno HaKMOHHOM nonoyke. Hantn CKOPOCTb Lenn B TOT MOMEHT, KOrga BCS Leno4vka okaxeTCs Ha

nonoyke. KoadhmumeHT TpeHnst Mexay LLlenoYkoi 1 NonoYkoin paBeH f.

13. C noBepxHOCTV 3eMnu BbICTPENMBAIOT cHapsaaoM nog yrnom fO k Beptukanu. Kakoea gonxHa
ObITb HaYanbHas CKOPOCTb CHapsaa, YToObl OH yrnan Ha 3eMnto Ha PaccTosHMK (MO MOBEPXHOCTM

3emnn) B 4eTBEPTb ONUHbI 3kBaTtopa? Cuntatb 3emnio wapom pagunyca R. YckopeHne 3eMHoro
NPUTSXeHUs y noBepxHocTn 3emnn g. ConpoTmBieHNEM BO3ayxa NpeHebpeyb.
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14. /13BeCTHbl NapaMeTp 1 9KCLEHTPUCUTET 0pbUTbI Tena, ABUXYLWEroCs B Nofe TAroTeHus 3emnu.
Haiitn BennumHy ckopocTu Tena, Kak oyHKLMI0 PacCTOSHUS OT LieHTpa 3emnu.

15. 3BeCTHbI NapameTp 1 9KCLEHTPUCMTET OpbunThbl Tena, ABUXYLErocs B None TAroteHns 3emnu.
Haintun yron mexay pannyc-BeKTOpOM Tena U CKOPOCTbIO Tena, kak oyHKLMIO pacCTOSHUSA OT LieHTpa
3emnu.

16. HainTn BbICOTY MCKYCCTBEHHOIO CNyTHMKA Han NOBEPXHOCTbIO 3eMun, eCnn OH BCE BPEMS
HaxoOuTCs HaL OOHOW 1 TOW Xe To4kom akeatopa. Paguyc 3emnun R = 6400 kM, yckopeHue

CcBOOOHOrO NageHns Ha NoBepxHocT 3emnm g = 9.8 m/c2.

17. Kometa geunxetcst Bokpyr ConHua no annmnTnyeckon opbute ¢ akcueHTpucutetTom e. Kak
COOTHOCATCS Mexay coboit MakCMManbHOE U MUHMMAlbHOE pacCTosiHME KoMeTbl oT ConHua, Makc. 1

MWH. 3HA4YEHNE CEKTOPHOIN CKOPOCTW, MAKC. N MUH. 3HAYEHWE YrNOBON CKOPOCTW.

18. [IBe yacTuupl ¢ Maccamm m1 1 m2 B3anMOOENCTBYIOT MO 3aKOHY TArotTeHuns. Kakmm
HepaBEeHCTBOM CBSA3aHbl Takme 3Ha4eHNs UxX paauyc-BeKTOpOB U CKOPOCTEN B HAYasbHbI MOMEHT

BPEMEHW, NP KOTOPbIX BO BPEMS OaNbHENWEro ABMXEHNS PAaCCTOSHNE MEX Yy YacTMUaMmn octaeTcs
KOHEYHbIM?

19. Hantn nepsyto 1 BTOPYO KOCMUYECKNE CKOPOCTW AN Tena Maccbl M C y4E€TOM KOHEYHOCTH
maccbl 3emnun. Macca 3emnu, paguyc 3eMnm 1 yCKoOpeHne Cunbl TSXECTN y NOBEPXHOCTM 3eMnu

M3BECTHbI.

KoHTponbHas paboTta €2

1. [nuHa | nnockoro MasTHMKa MeHSeTCcs no 3afaHHOMY 3akOHY B 3aBMCUMOCTU OT yria OTKNOHEHNS
oT BepTmkanu ¢. CKONbKO cTeneHe cBoboabl y Takon cuctembl? CoctaBuTb ypaBHeHMe JlarpaHxa
2-ro poga ongyrna .

2. Cnctema nnockas. Toyka maccom m1 MOXeT OBuUratbCs Mo OCK X, a To4Ka Maccom m2
B3aMMOLENCTBYET C HEM NOCPEeOCTBOM MPYXUHKM XECTKOCTbIO K 1 ANIMHON B HeAe(popMUPOBaHHOM

cocTosiHum 10. Ckonbko cTeneHeit ceoboapl y faHHo! cucteMbl? CocTaBuTb ypaBHeHNUs JlarpaHxa
2-ro poga. B kayectBe 0606WEHHbIX KoopanHaT BbibpaTb HEOOX0AMMOE KONMYECTBO LeKapTOBbIX

KoOopOuHaT To4ek.

3. Touka noageca Nnockoro MasTHUKa ANVHOW | ABMXETCS MO OCK X NO 3a4aHHOMY 3aKoHY. CKONbKo
cTeneHei ceoboapl y Takoi cuctembl? CocTaBuTb ypaBHeHUe JlarpaHxa 2-ro poga ans yrna .

4. Toyka Maccorm m MOXeT OBUraTbCs No KpMBOM y=x"3 non gencTemem cunbl Taxectn. Cuctema
KOOpAMHAT Xy NMOBEPHYTA Ha Yron a no 4YacoBOW CTpesiKe (T.e. yron Mexay OCbio y U BEPTUKaNbIO

paBeH a). PewnTb 3anady o Manbix konebaHusx To4ku. Bce nonoxeHns paBHOBECKS OTMETUTb Ha
PUCYHKE.

5. Mexay oByMsa HENOABMXHbBIMA OOVUHAKOBLIMU 3apsaaaMun e, pacCTosiHNE MeXy KOTOPbIMUA PaBHO
a, No NPsIMOM, COeOUHAOWEN X, OBMXETCS TO4YKa MacCcor m, Hecylasa Takon Xxe 3apan e. Pewntb
3agady 0 Manblx KonebaHmsX TOUKM

6. Toyka Maccbl m ABMXeTCS B LleHTpanbHoM none. CoctaBnTb doyHKUMIO JlarpaHxa, B Ka4ecTse
0606WEHHbBIX KoopAanHaT Bblbpae cdoepryeckne KoopamHaTbl r, 8 u ¢. BeinucaTb nHTErpan

LBUXEHNS, COOTBETCTBYIOLWMIA LIMKNNYECKOW KoopauHate. BbinucaTb ypaBHeHUe JlarpaHxa,
COOTBETCTBYIOWEE KOOPANHATE T.

7. Haintn obuiee pelweHune 3anaym o Manbix konebaHnsx 4actuubl Maccbl m, CNOCOOHOM ABUraTbCS
Mo NOBEPXHOCTN, 3a4aBaeMON ypaBHEHNEM BUaA z=KBagpaTniHas oopma KoopamHat X n'y (ocb z -
BEpTUKanbHa).

KoHTponbHas paboTa €3

1. Hantn doyHkumio JlarpaHxa cuctemsl, pyHKUNS [FaMnnbToOHa KOTOPO nMeeT Bug,
H=q1*p2-g2*p1+a(p12+p2"2). 3anucartb ypaBHeHus ["ammnbToHa. CocTaBuTb ypaBHeHMe

FamMnnbToHa-SAKobw 1 ynpocTuThb ero.
2. Monb3ysck ToNbko cBocTBaMM ckobok MNyaccoHa, BbliymenuTs {p1*p3+p2°2, q1*q2}.

BOMPOCbI K 9K3AMEHY (B ckobkax "cToumocTb" Bonpoca B 6annax penTMHroBon CUCTEMBI)
1. [NpeaMeT Knaccmnyeckom MexaHukm (2).
2. Paspgenbl mexaHuku (2).
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3. lNMoHAaTne matepuanbHOM TOYKM U KUHEMATUKN ABUXEHUS.(2). 3annucb OCHOBHbIX KUHEMATUYECKMX
XapakTepuCTUK ABUXEHUS B AekapToBow (2), umnuHapudeckon (7) n cgoepudeckon (CA 15)
cuctemax koopauHar. lNoHsATHe 0 ecTeCcTBEHHOM TpexrpaHHuke (15).

4. MNpocTtpaHcTBOo (3) 1 BpeMS (2) B KNACCMYECKOM MEXAHUKE.

5. NoHsaTtre cunbl 1 Macchl (3). MNMpumepbl cun, BCTPeYaLWwmnXcs B KNacCu4eckom MexaHuke (4).
3akoHbl HbtoToHa (3).

6. MpuHUnn oTHoCcKTenbHOCTK [Tanunes (4).

7. MNoHaTne 06 nHepumanbHOl cucTeMe otyeTa (2) 1 ypaBHEHMWS OBUXEHMS KNACCUYECKOW MEXaHMKM
(12) B pasnuyHbIX cuctemax koopauHar.

8. HavanbHble ycnosus (2) n NpUHLMN NPUYNUHHOCTU KNACCUYECKON MeXaHuKN (6).

9. Paborta n knaccudpoukaums cun (5). MoTteHumansbHble cunbl (4). MoTeHunanbHas aHeprus (6). Ux
B3aMMoCBA3b. [1prMepbl Ang NoTeHUManbHbIX CU, BCTPEYAaIWMXCS B Knaccu4yeckom mexaHuke (5).

10. KpmBonuHeiHas cuctema koopaumHar (1), koagodomumeHTbl Jllamme (3), ypaBHEHUS OBUXEHUS Ons
Hee (2) (BblBOL ypaBHeHU JlarpaHxa +18).

11. Mpsmas (2) n obpatHas (2) 3aaadn AMHAMUKW.

12. CU VIHTerpupoBaHue ypaBHEHUI OBUXEHNS B Clly4asxX YacTHbIX BuOoB cun (10).
(rapMOHMYECKUI OCUMNNATOP, OBUXEHME B cpedax C TPEHUEM, OBMXEHNE B NONe TAXECTH,
OBUXEHWE 3apSXEeHHON 4acTuLbl B OQHOPOAHOM MarHUTHOM NOMe N B CKPELEHHbIX OAHOPOOHbIX
9NEeKTPUYECKOM 1 MArHUTHOM MONSX, NPOCTPAHCTBEHHbIA OCLMANATOP, ABUXEHME B
rpaBMTaUMOHHOM (KyNOHOBCKOM) rone v T.4.).

13. lNpumep npamon 3agadm anHammkn (oopmyna buHe (8), 3akOH BCEMUPHOTro TAroteHus (+5)).
14. C/ Mpumep obpaTHO 3a8a4m MexaHukm (5) (NpocTpaHCTBEHHbI ocumnnsaTop (8)).

15. 3aKkoHbl coxpaHeHMs 1 nHTerpanbl AsuxeHus (4). OCHOBHbIE TEOPEMbI KNACCUYECKOM MEXaHUKM
(2)

16. 3aKOH COXpaHeHNs AN CUCTEMbI MaTepuanbHbIX TOYEK U ero CBA3b CO CBOMNCTBaAMU
NPOCTpPaHCTBa-BpPEMEHM

- Mnynbca (0AHOPOAHOCTb NpocTpaHcTea) (15);
- MOMEeHTa uMnynbca (M30TPOMHOCTb NPOCTpaHCcTBa) (20);
- 9Heprmn (0AHOPOOHOCTb N N3OTPOMHOCTbL BpemeHn) (20).

17. Cnctema matepuanbHbix Todek (1). LleHTp nHepumm (taxecTn) (2). BHyTpeHHUe 1 BHEWHWE CUnbl
(1). 3aMkHyTble 1 KOHCEepBaTMBHbIE CUCTEMDI (3).

18. 3aKOHbl NBMEHEHNS ONS CUCTEMbI MaTepUanbHbIX TOYEK
- UMMynbca, 3aMKHyTble cucTemsl (5+3);
- MOMeHTa uMmnynbca (8+3);

- MONMHOWN MexaHn4eckom aHeprum (8), Buabl cun (2), KOHCepBaTUBHbIE CUCTEMBI (2). BHYTpeHHAS
SHeprus cucTemsl (4).

??7?Teopema o supuane cun (10)
19. OnHOMEpHOE OBVXEHNE MaTepuanbHO ToYKK, cBolicTBa ABuxeHus (8). Oblwee peweHune (8).

20. [enxeHne maTepmanbHON TOYKN B LEHTPaNbHO-CUMMETPUYHOM none. [loctaHoBka 3agayu (2).
WHTerpanbl OBUXEHNS M OCHOBHbIE CBONCTBA (7). DGMEKTUBHbIV MOTEHUMAN N Ka4eCTBEHHbIV
aHann3 aBuxeHus (6) (3aBNCUMOCTb 300GEKTUBHOIO NoTeHUMana ot pacctosiHms (2), obnactu,
3anpeLleHHble 1 paspeLeHHble 015 ABUXEHUS (2), PUHUTHOE U MHADUHUTHOE ABUXEHME (2).
Ycnosue nageHna MatepuanbHON TOYKM Ha CUNOBON LEHTP (8).

21. [IBuxeHne matepuanbHOM TOYKU B LEHTPanbHO-CMMMETprYHOM none. Obuiee peleHue:
TPaeKkTopusa ABUXEHUS N 3aKOH ABUXEHUS YacTuubl No Tpaektopun (15). Ycnoene 3amMkKHYTOCTH
TpaekTopuum (5).)

22. Obuwee pelweHne 3anaym Kennepa: OBnxXeHe YacTuupbl No4 AEACTBMEM CUNbl, 0BpaTHO
NpOonopLMOoHanbHOM KBagpary paccTosHus (noteHuman U = —a/r) - ka4eCTBEHHbIn aHanus (7),
HaxoxaeHue TpaektTopun (10), aHann3 pelweHuns (2), KocMMYeckme cKopocTu (5).

23. 3akoHbl Kennepa (3), ux BbiBO4 (2+2+5).
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24. [1BnxxeHne matepuanbHoi Toukm B none U(r) = a/r (ka4yecTBeHHbIn aHanu3: obwue ceoicTea (3)
n TpaekTopus (3), BbIBOA BblpaXXeHUs Ons Tpaektopum (+5)).

25. Npobnema aByx Ten, NnoctaHoBKa 3aaayn (3). BolBo4 ypaBHEHMIA ABMXEHMS LiEeHTpa Macc u
GOVKTUBHOM YacTuubl (8). 3akoHbl coxpaHeHus (5).

26. lNMpwumepbl 3agaym asyx ten. suxeHune cuctembl 3emna-ConHue (3). [BoriHbie 3Be3abl (3).
[Monpaeka k TpeTbeMy 3akoHy Kennepa (6).

27. CU PaccesHune gByx yacTuu,. NocTtaHoBka 3ana4qn (5). Jlobosow yaap (6). Lunarpamma
umnynbcos (10). Ycnosue 3axearta yactul (4).

28. CU PaccesiHmne noTtokoB YacTtuu. lNoctaHoBka 3agaym (2). OudodepeHunanbHoe nonepeyHoe
agpdhekTnBHOE cedeHune paccesHus (10). dopmyna Pesepdbopaa (10). HactHblie cnyyanm (3).

29. CBoboaHble 1 cBa3aHHble cucTeMbl (1). MNoHSTNE 0 CBA3SAX, ABUXEHNE CUCTEMbI MPU HANNYUN
ceazent (1). Knaccugpoukaums ceasen (3). lNMpumepbl ceasent (8=+1+1+1+2+3). TpyoHOCTU peleHns
3a4ayu OMHaMKKM NpY HanM4YumM cesasen (2).

30. Ctenexun cBoboabl cucteMsbl (2), 0606LeHHbIe KoopanHaThI (2).

31. OencteutenbHble (2), BO3MOXHble (3) 1 BUpTYanbHble (5) nepemMelleHuns.

32. NpeanbHble cBA3M U Nx NpuMepsl (4+4). MprHUUNblI BUPTYanbHbIX NepemelleHunin Janambepa
(2+5).

33. YpaBHeHus JlarpaHxa nepsoro poga (C peakumsamm csasein) (2, ¢ BbiBogom +10).

??? 3aKOHbl UBMEHEHUS NMMNYNbCA, MOMEHTA UMMYNbCa M SHEPTUN MPU HANMYUN CBA3EN (8).

34. PelweHre 3a8a4y ¢ NoMOLLbo ypaBHeHWI JlarpaHxa nepsoro poaa (3) - obwuin peuent. Touka
OTpbIBA YaCTULbl MPU cocKanb3biBaHUM no napabone x = ay2 (+10).

35. OuHamunyeckuin npuHumn Janambepa n ypaBHeHus JlarpaHxa BTOporo poaa anst 0606weHHbIx
koopauHar (3, ¢ BbiBogom +20).

36. PewweHre 3apay B chopmanmame ypaBHeHuii Jlarparxa (obwmin peuent) (8).

37. HaxoxpaeHve doyHKUMmM JlarpaHxa ans MexaHu4eckowm cuctemol (4). Mpumepsbl: rapMOHUYECKUiA
oCcUMNNATOP, ABUXEHME B LLEHTPaNbHOM none, cBoboaHble YacTuubl,? (4).

38. CtpykTypa doyHKkumm JlarpaHxa (7).
??7? MoHsiTne 06 0606wWeHHOM noTeHumane (9).

Cuna, gencTBylolWas Ha CUCTEMY 3apPSXEHHbIX YacTUL, BO BHEWHEM 3N1EKTPOMAarHUTHOM rnone Kak
npumep 0606WweHHO noTeHumanbHo cunbl (9). duccunaTtneHas goyHkums Panes (6).

39. CeoricTBa pyHkumn (3) 1 ypaBHeHuin JlarpaHxa (3).

40. O606LWeHHbIE MMMYNbChI (2), UMKINYECKME NePEMEHHbIE (2) U MHTerpanbl ABUXEHNS (2) B
doopmanname ypaBHeHun JlarpaHxa.

41. O606weHHas aHeprus (3) Prn3an4eckoin cucTembl (PYHKUMS MamMmnbToHA), 3aKOHbI U3MEHEHNS
(10) n coxpaHeHuns (3) 0606LeHHO aHeprun cuctembl (narpaHxes popmannam). O6oOLWEHHO
KOHCepBaTUBHbIE CUCTEMDI (2).

??7? AbcontoTHo TBepaoe Teno (1). HesaBmcuMble KoopanHaThl TBEPAOro Tena (6). diineposbl yribl
(6).

[MonoxeHune cKopoCTb U YCKOpEeHME NPON3BONbHOM To4kM TBepaoro Tena (10).

TeH30p nHepumu (8). BnusaHue cnmmetpun TBepLoro tena Ha sua teHsopa nHepunn (3). MNMoHsTtue
06 annuncomae nHepumm (4).

MomeHT nmnynbca teeporo tena (5). YpasHeHus asuxeHuns teepnoro tena (5). Kunematunyeckme
ypaBHeHus Jnnepa (4).

lMnockonapannenbHoe OBUXEHWe TBEpPLAOoro Tena (2). ??? [BuxeHne Tena, 3akpenneHHoro B AByxX
TOYKax (8).

LBrxeHne TBepOoro Tena ¢ 0QHON HENOOBUXHOM TOYKOM (2). JuHaMuyeckue ypasHeHus dinnepa
(6). OBunxeHne cBobogHOro CUMMETPUYHOro Bonyka (6). Hytauus (1).

???HeronoHoMHble cB5A3U (5). YpaBHEHNS OBUXEHMS CUCTEMbI NPU HANYMN HEFONOHOMHbIX CBSA3EN
(8).

42. C/ CraTuka. Ycnosus paBHOBECUS CUCTEMbI MaTepuanbHbIX TOYEK 1 TBepablx Ten (12).
??7?ConpnKOCHOBEHNE TBEPAbIX TEN U UX KavyeHue (8).
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43. CU/ YpaBHeHUS OBUXEHUS B HEMHepLManbHOW cucteme otcyeTa (3+12). Cunbl nHepuun (6).
??77?YpaBHEHNS OBUXEHUS MaTepUanbHOM TOHKU y MOBEPXHOCTM 3emnn (16).

44. [1BUXEHNE MEXAHNYECKOW CUCTEMbI OKOJIO NONoXeHUs pasHoBecus (2). Obwme CBoCTBA U
TUNbI konebaHui (2).

45. Manble konebaHus (1). JinHeapunaaumsi ypaBHeHWUIA ABUXEHUS (4) 1 pelleHne 3a8a4ym o
NVHENHbIX konebaHnsx ¢ 04HOW cTeneHbto cBoboabl (4). TapMoHnyeckme konebanus (1). dasosblit
nopTpeT ocuunngaropa (4).

?77? 3apaya o 3aBUCUMOCTU COOCTBEHHOW YacTOThbl HENIMHEHbIX KonebaHuii oT aMmnnunTy bl (6).

46. JlnHeHble ooHOMepPHbIE konebaHns B NPUCYTCTBUM CUN TPEHNS (3aTyxarowme konebaHus) (10).

??? BblHyXO€HHbIE TIMHENHbIE 0AHOMEPHbIE KonebaHus B npucyTcTBum cun TpeHus. Obwee
peweHue (12).

47. KonebaHus npu Hannymm cun TPEHNs U NeEPUOANYECKO (MO 3aKOHY KOCKHYCA) BbIHY>XX AAKOWen
cunbl (12). PesoHaHc (7).

48. CU lMNoeeneHune konebatenbHoOM cucteMol B611M3n pe3oHaHca (5).

??? Pe3oHaHCHOe nornoleHne aHeprum konebatenbHol cuctemoit (12), doopma pe3oHaHCHOM
KpusoW (8).

;?’?’?) MoHsaTre o Gudpypkauun (3). 3apaya 06 ogHOMEPHOM kKonebaHnm ¢ ynpasnsowmmM napameTpom
12).

49. JlvHeapu3auus ypaBHeHuin aemnxeHns (10) n pelweHmne 3anaym o CBOOOOHbIX NMMHENHbIX

KonebaHnsiXx MeEXaHNYECKON CUCTEMbI CO MHOTUMM CTeneHsMMN cBoboabl (COOCTBEHHbIE YACTOThI (6) 1
HOopMarnbHble KoopauHaTthl (9)).

50. PeweHne 3apa4y o manbix konebaHnsax mexaHm4eckom cuctembl (0bwmii peuent) (7).

51. 3apaya. HactoTbl 1 HopMasnbHble KonebaHnsi CUCTEMbI U3 TPEX MaTeprasbHbIX TOYEK HA rNaakoM
CTEPXXHEe, CBA3AHHbIX MPY>XMHAMWN O4NHAKOBOW XecTkocTu (+18).

52. KonebaHusi monekyn (8).

53. MNpuHUMN HaMMeHbLIEro OeNCTBUS - BAPUALNOHHbBIV MPUHLXN TEOPETUYECKON MexaHnku (15).
BbiBO4 13 Hero ypasHeHus JlarpaHxa (8).

54. ®yHkumsa NamunbToHa (6). BoiBoa ypasHeHwuin [TamnnbToHa (9).

55. ®dunanyeckunii cmbicn doyHKLMKM FamunbToHa (6),3aK0Hbl UIBMEHEHMS N COXPaHEHUS 0600LWeHHO
9Heprum (6), KOHCepBaTMBHbIE CUCTEMDI (1) (raMMNbTOHOB COOpPMannam).

56. HaxoxpeHue doyHKUMM "aMnnbTOHA ONng MexaHu4yeckom cuctemsl (6). [pumepbl: rapMOHUYECKUIA
OCUMNNATOP, ABUXEHME B LLEHTPaNbHOM none, cBoboAHbIe YacTuubl,? (+4).

57. Uuknuyeckune koopanHarthbl (2), MHTerpanbl gBnxeHns (3) B raMunbTOHOBOM chopManname.
58. Ckobku lNMyaccoHa (2), nx ceoiictBa (6+4). dyHOameHTanbHble ckobku MNyaccoHa (3).
59. Teopema lNyaccoHa (6) n ee cnencteng (4).

60. KaHoHMn4eckne npeobpasosaHus (3). Mpounssoaswme doyHkumm (9). NMpeobpasoBaHus
Jlexanppa (nepexon Mexay npon3BoaAaWnNMN QOYHKLMSMU Pa3HOoro tmna)

61. Mony4eHne KaHOHNYECKMX Npeobpa3oBaHnii C MOMOLLbIO NPOM3BOAAWMNX GOYHKLIMA (6).
62. MpumMepbl KaHOHNYeCKKX NpeobpasoBaHnii (6).

63. VIHBapmaHTHOCTb ckoboK NyaccoHa OTHOCUTENBHO KAHOHNYECKNX Npeobpa3oBaHmii (9).
64. BeckoHe4YHO Masnble KaHOHUYeckue npeobpasoBaHus (14).

65. lNepeMeHHble aencTeme-yron (5).

66. YpaBHeHue MamnnbToHa-Akobu, ero BbiBoL (9), douaundecknii cmbicn F2 (6). YnpouweHne
ypaBHeHus MamnnbToHa- Skobun (5) ons KoHcepBaTMBHbBIX cucTeM (npuHumn MonepTion?),
LUMKNMYECKUX KoopauHar, ?

67. PazpgeneHne nepeMeHHbIX B ypaBHeHuM MaMunbToHa-Akobu (12), kak Hanbonee obwuin metoq,
ero ynpouweHuns (2+2). HaxoxaeHue 3akoHa ABUXEHUS NO N3BECTHOW MaBHOWM oyHKLMN
FamnnbToHa - Skobu (7).

68. PelweHne 3anay ¢ NnomoLbio ypaBHeHns FammnbToHa-Akobu- obwwmii peuent (15).

69. CU PeweHue 3apayn o ABUXEHUM Tena, OpOLWEHHOro NoA YrioM K FOPU3OHTY C MOMOLLbBIO
ypaBHeHus MammnnbToHa-Akobu (+17).
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70. ®azoBoe npocTpaHcTeo (4). Teopema Jlnysunng (10+6).

71. 7?77 SneMeHTbl MeXaHWKU cnnowHbIX cpen. Mogenn MexaHuku CnAoWHbIX cpeq: ynpyras cpena
(5), noeanbHasa XnOKocTb (5), HecxXumaemasa XuakocTb (5), Ba3kas Xunakoctb (5).

???0CHOBHbIE NOHATUSA MeXaHWKK cnnowHbIX cpend (10). TeH30p KoHe4yHbIx aedbopmauunia (10).
??7Ten3op Manbix gecopmaunii (10). Tensop nosopota (10). Vx ceoicTea.

??7?YpaBHeHve HenpepbIBHOCTU AN CMOWHOM cpeabl (15).

???Ten3op HanpsxeHun (15): ero conamnyeckmnin cmMbicn n ceonctea. MNpumMepsbl.

??73aK0H N3MEeHeHNs sHeprumn ong cnnowHon cpenbl (20).

??77YpaBHeHne OBUXEHMS (YpaBHEHWe Jinepa) ong cnnowHom cpenpbl (15).

??7?CunctemMa OCHOBHbIX YPaBHEHWU MEXaAHWKW CNAOWHbIX cpen, (20).

???7UpneanbHas Xnaokoctb. OCHOBHbIE MOHATUS U ypaBHeHUs (21). Mpumepsbl (4).

???Ynpyroe 1eno. OCHOBHbIE MOHATUSA U ypaBHeHNS (21). Mpumepsbl (4).

MpuMeyaHne: Bonpockl, cToswme nog 04HUM HOMEPOM, MOTYT BXOAUTb No YacTsm B PA3HDIE
ouneTbl

?7?? - BONPOC BbIHECEH HA CAMOCTOSITENIbHOE N3YYEHME 1 MOXET BOWTW B 9K3. BUneThl,

CW - BOnpocC BbIHECEH HA CAMOCTOSTENBHOE N3YYEeHMEe N BOMOET B 3Kk3. buneTbl

Cnncok OCHOBHbIX BOMNPOCOB,

He3HaHMe KOTOpPbIX NPUBOAUT

K Hey0OBNeTBOPUTENIbHOM OLIEHKe

no kypcy "TeopeTtuyeckas MexaHuka"

Kak 3anu catb pagunyc-BeKTop r, CKOPOCTb V, YCKOPEHNE W N CEKTOPHYO CKOPOCTb S B 0EKAPTOBOW U
LUUNNHOPMYECKO cucTemax KoopamHar?

3anncaTb BblpaxeHust 4nsi OCHOBHbIX CWJ1, UCMONb3YEMbIX B Knaccuyeckon MmexaHvke. (Pabota un
Knaccudoukauus cun).

3anucatb OCHOBHbIE TUMbl YPaBHEHWIA OBUXEHUS KNACCUYECKOA MeXaHNKN 1 06 bSCHUTb CMbICT,
BXOLSIWMNX B HAX BENWYMH. (YpaBHeHus HbloToHa, ypasHeHus Jlarpanxa | v Il poga, ypasHeHus
FaMnnbTOHa, ypaBHeHUs! aMunbToHa-Akobw).

Kak 3anucatb ypaBHEHNS OBUXEHUS KNACCUYEeCKOM MEXaHUKWN ANs KOHKPETHOW (On3nNYeCcKon
cucTeMbl (CBOOOAHAS YACTMLA, FAPMOHNYECKMIA OCLUMNNSATOP, YacTmua B LLEeHTpanbHOM none, ...)?
(YpaBHeHus HbloTOHa, ypaBHeHus JlarpaHxa, ypasHeHs [[aMnnbToHa, ypaBHeHUS
ramunbTOHa-AKO6M).

Kak 3anncartb 3aKOHbl UBMEHEHUS UMMNY/bCa, MOMEHTA UMMYNbCa WU NOSIHON MEXAHNUYECKOWN SHEPTUA
NS CUCTEMbI MaTepuanbHbIX TOYeK?

Kak ka4ecTBeHHO onpenennTb ABUXEHNE MaTepuanbHON TOYKM B OOHOMEPHOM CNy4Yae 1 B Clyyae
LEeHTpanbHOro nona? (npumep)

Kak cBecTu 3agady AByX TeN K ABUXEHUIO OUKTUBHOM YacTuLbl?

Kak nofcumTatb 4nicno cTeneHein cBoboabl MEXaHWYECKON CUCTEMbI CO CBSI3SIMU 11 BBECTU
0606LeHHble KOOpPAMHATLI? (MpUMep)

K kakum cnegcteusiM NpMBOAMT HANMYME LMKINYECKUX KoopanHat? (npumep)

Kak no Buay noteHumanbHol doyHKUmmM U(X) HARTK YacToTy Manbix konebaHuii MexaHn4ecKonm
cucTembl? (Mpumep)

Kak HaiiTn cobCTBEHHbIE YAaCTOThbl 1 HOPMaJIbHbIE KOOPANHATLI Masbix KONnebaHnin MexaHNYeCKoW
CUCTEMbI C ABYMS CTeneHsMmn cBoboabl C MOTeHUmManbHon sHepruein U(x,y)? (mpumep)

Kak cpopmynmnposatb NPUHLMMN HAUMEHbLLErO OENCTBMA?

Kakvne npeobpa3oBaHns Ha3biBaOTCS KAHOHNYECKMMMN?

Kak 3anucatb NonHyo Npon3BOaHYIO MO BPEMEHN OT OU3NYECKOI BENNYMHbBI C MOMOLLbIO CKOHOK
lMyaccoHa? (npumep)

Kak cgoopmynuposatb Teopemy Jlinysmunna?

Kak cBa3aHbl cCMMMeTpUs TBEPOOro Tena u Bua TeH3opa nHepummn? (npumMep)
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{MpnmeyaHme: MNyHKTbI, OTMEYEHHbIE 3HAKaMm BONPOCa, MOryT HE BbIHOCUTLCS HA 9K3aMeH}

MpenBapuTenbHbIA MaTeEMaTUYECKNA MUHMMYM, HEOOXOANMbIV ONs MOHMMaHWS Kypca
"TeopeTtuyeckas MexaHnka"
BekTopbl 1 OeCcTBUSA HAL4 HAMK (CKanspHOE 1 BEKTOPHOE NPOU3BELEHMS, PA3/I0OXEHNE BEKTOPOB).

Martpuubl 1 kBagpaTuyHble popMbl. [prBeaeHne MaTpuL, BTOPOro 1 TpeTbero nopsaka K
AnaroHanbHOMy BMaYy.

HeonpeneneHHble 1 onpeaeneHHble HTErpanbl U NPou3BoaHbIe. 3aMeHa NEPEMEHHbIX B
NHTerpanax.

Obwwme MeToabl pelweHns anddoepeHUnanbHbIX YpaBHEHWA NepBOro 1 BToporo nopsiaka. Obwme
4aCTHbIE PeleHms.

KomneTteHuun obyyatowwerocs, nepeymcneHHble B pasaene 3 faHHON nporpammel, NnpuobpeTaroTcs
nocpeacTBoM pasbopa v npopaboTkn NEKLMOHHOIO Matepmana, NocpeacTBOM paboTbl BO BPEMS
ayOUTOPHbIX 3aHATUIA U NOCPEACTBOM CAMOCTOSTENBHOM paboThl, NPeayCMOTPEHHbIX yHEOHbIM
nnaHoMm.

7.1. OcHOBHas nuTteparypa:

3anaHus no kypey "TeopeTnyeckas mexaHuka. [JuHammka TO4KM U MEXaHUYECKOM CUCTEMbI",
Tasiokos, ®apua XocHyTanHoBMY; Tasokos, b. ®spugosuy, 2011r.

1. lanpay J1.0., Nncpwny E.M. TeopeTtnyeckasa domsuka. T.1 MexaHuka , M., dusmatnut, 2007.- 224
c. http://e.lanbook.com/books/element.php?pl1_id=2231

2. Nanpay J1.0., NIndpwwny E.M. Teopus ynpyrocTtu, M., dusmatnut, 2007.- 264 c.
http://e.lanbook.com/books/element.php?pl1_id=2233

3. Hukuntunn H.H. Kypc TeopeTtundeckom mexaHuku. Jlanb, 2011, 720 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1807

7.2. lononHutenbHasa nuteparypa:

MexaHuka cnnowHoi cpenbl, Hurmatynun, Pobept Vckanoeposuy, 2014r.

1. Ctpenkos C.I1. MexaHuka. JlaHb, 2005, 560 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=589

2. CHopHMK KOPOTKUX 3a4a4d No Teopetudeckoin MexaHuke. Mon pen. Kene O.3., ispatenbcTBo:
INaHb, ISBN:978-5-8114-0826-9, 3-e naa., ctep., 2009, 368 cTp.
http://e.lanbook.com/books/element.php?pl1_id=183

7.3. UHTepHeT-pecypcChbl:
ObpaszoBaTenbHbii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
Cant kadpenpbl Teopetuyeckon gouankm KDY - http://portal.kpfu.ru/main_page?p_sub=8205

CtpaHuubl npenoaasatenei kadenpbl: Kytysosa A.C. -
http://portal.kpfu.ru/docs/F1873255007/a.s.kutuzov.html

CtpaHuupbl npenogasatenen kadenpsbl: MNMpowwnHa KO.H. - http://mrsej.kpfu.ru/pro/
OnekTpoHHas bnbnmnoTteka MexaHnKo-mateMaTnyieckoro goakynoteta MIY - http://lib.mexmat.ru/

8. MarepumanbHo-TexHUYecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHve ancuunnumHbl "TeopeTnyeckas MexaHuka" npegnonaraet UCNoNb30BaHNE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToOMyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON nuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaAHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIOC
BIMO.

YyebHble ayamTopun ons NPOBEeAEHNS NEKLMOHHbBIX M NPaKTUYECKMX 3aHATUA. MynbTmMe onitHoe
obopynoBaHue (HOyTOyK, MPOEKTOP, NPE3EHTEP, SKPaH, KOMOHKM).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnio 12.03.04 "BuoTexHn4yeckne CUCTEMbI U TEXHONOrMN" 1 NPOCOUIIO MOArOTOBKW He
npenycMOTPEHO .
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ABTOpP(bI):

MpowwuH KO.H.

v 201 __r.
PeueH3eHT(bl):

Conosbes O.B.

v 201 __r.
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