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Mporpamma ancumnnuHbl "Teopetudeckas MexaHuka. MexaHvka cnnowHbix cpea”; 011200.62 dusunka; 3aseayowmin kKadpenpon, a.H.
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Mporpammy ancumnnnHbl padpaboTan(a)(n) 3asepyowmin kadenpoi, a.H. (npogoeccop) MNpownH
H0.H. Kagpenpa teopetunyeckon gouankmn OtaeneHne gomsnkn , Yurii.Proshin@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensmm ocBOEHNS OUCLUMMNINHDI "TeOpeTVI‘-IeCKaFI MexaHunka. MexaHunka CniowHbIX cpe,u." ABNAKOTCA
N3y4YeHne OCHOBHbIX MOHATUN, 3aKOHOB, MOAENEN U ypaBHeHVIVI OBNXEHNA TeopequeCKon MeXaHUKun

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

HaHHas yuebHas aucuunnuHa BkntodeHa B pasnen "b3.65.8 NpodgeccrmoHanbHbIin
obpasoBaTtenbHol nporpammbl 011200.62 duaunka n oTHOCKUTCS K 6a30BOiA
(obwenpogoeccroHanbHom) Yactu. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnunHa (B3.5.8) Bxoant B 6a30Byt0 YacTb npodpeccroHansHoro umkna (b.3). [ng ocBoeHus
OVCUMMIVHBI HEOOX0ANMbI 3HAHWS OUCLIMIMIIMH: MaTeMaTYecKuin aHanua, gudppepeHumnansHole
WHTErpasnbHble ypaBHEHNS, BapUaLMOHHOE NCHUCIEHWE, TEOPUS COYHKLMNIA KOMMNEKCHOMO
NepPeMEeHHOro, BEKTOPHBIA 1 TEH30PHbIN aHanM3, MexaHvka. JBnsetcs 6a3oBoi AMCUMMAINHON Ans
N3y4eHns Opyrux KypcoB TEOpEeTUYECKOM omnankn (SnekTpoanHammka, KeaHtosas teopus,
TepmoavHamuka. Ctatuctnyeckas couauka. dPumamyeckas knHetrnka). OCcBoeHVe auCUMnInHbl by et
CrnocobCcTBOBATb YCMEWHOW MPOECCMOHANBHOM OEATENbHOCTM, MO3BONNT B faNlbHENWEM M3y4aTb
KypcCbl 06LeHay4yHOro n NpogeccnoHanbHOro LMKI0B OCHOBHOWM 06pa3oBaTenbHON NporpamMmsl
bakanaepwuaTa n maructpaTtypbi.

OCHOBHOW

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka

LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
OlK-3 CNocOBHOCTLIO MCMONb30BaTh 6a30Bble TEOPETUYECKNE 3HAHUSA
(NpogpeccuoHanbHble doyHOaMeHTanbHbIX pa3aenos oblel n TeopeTUHecKomn nankm
KOMMEeTeHLN) LONS peleHns NpogoeccnoHanbHbiX 3aaad
MK-5 CMOCOBHOCTbIO NONb30BaTbCS COBPEMEHHbBIMM METOAaMM
(npodhbeccuoHanbHble 06paboTku, aHanM3a u cuHTe3a pnanyYeckor MHpopmaumm B
KOMMEeTeHLMW) n3bpaHHol 06nacTn OU3NYecKnx nccnenoBaHuin

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TeOpeTVIl-IeCKVIe OCHOBbI, OCHOBHbIE MOHATUSA, 3aKOHbI 1 MOOENN TEOPETUYECKON MEXAHWUKN; UMETb
npencrasneHne 0 COBPEMEHHOM COCTOSHUN 3TOro pasaena TeopeTnYecKon on3nku

2. IONXeH yMeTb:

MoHMMaTb, n3naratb M KPUTMHECKN aHaNn3npoBaTb 6a3oByto 06LWedPNINYECKYO MHGOPMALIMIO;
NoNb30BaTbCs TEOPETUHECKMMIN OCHOBAMM, OCHOBHbIMMW MOHSATUSIMU, 3aKOHAMW 1 MOAENSIMU
TEOPETNYECKON MEXaHVKI; OOPMYNMPOBATL 1 [LOKA3blBaTb OCHOBHbIE Pe3yNbTaTbl TEOPETUYECKOWA
MEXaHVKM, 3anncbiBaTb OCHOBHbIE YPaBHEHUS! ABUXEHMNS MPOCTbIX MEXAHNYECKMX CUCTEM

3. 0OMXEH BnageTb:

HaBblkamu pelleHns 3anay 0 ABUXEHUM NPOCTbIX MEXAHNYECKMX CUCTEM, HAXOXAEHUN NX 3aKOHOB
OBUXEHUS 1 TPAEKTOPUIA

4. nONXeH OEeMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto
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4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI Moayns
Obwas TpyooeMKOoCTb AMCLMMANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMINHDI: 9K3aMeH B 4 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOMNycKa K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIIO
TemaTtnyeckui NnaH AUCLUUNAUHBI/MOOYNSA

Buaobl n yachbl
ayauTopHOM paborThbl,

Paspen MX TPYA0EeMKOCTb

N LucumnnmHbl/ CemecTp c';;gg:;'al (B yacax) TeK"’(':)"':T%ﬁ::‘pr'
Monayns MpakTu-(Na6bopa-
Nekuun| yeckue TOPHbIe
3aHATNA paﬁoTbl
YCTHbIN onpoc
1 Tema 1. HavanbHasa nposepoyHas 4 1 0 1 0 [MucbMeHHas
" [pabota pabota
lMncbMeHHoe
JoMaliHee
Tema 2. OCHOBHbIE NMOHSATUSA, 3aKOHbI 3ajaHve
2. |1 ypaBHEHNSA OBUXEHUSA 4 1-3 9 8 0 |KoHTponbHas
KNacCcu4ecKoi MexaHukm paboTta
YCTHbIN onpoc
[MncbMeHHoe
JoMallHee
Tema 3. OcHoBHble MOOENN sanarne
3. KACCHYECKON MEXaHNK 4 4-7 12 10 0 [KoHTponbHas
paboTta

YCTHbIN onpoc

Tema 4. KoHTponbHas Ta @1
4 |Tema OHTpONbHas paboTa 4 Z 0 5 0
(no Temam 2,3)
[MucbMeHHoe
JoMaluHee
3ajaHve
Tema 5. MexaHuka 4yacTu
5 [Te a 5. MexaHuka 4actuu co 4 8-10 8 9 0 |KoHTponbHas
CBSA3SMU
pabota
YCTHbIN onpoc
YCTHbIN onpoc
MncbMeHH
6 Tema 6. MexaHnka abCcontoTHO 4 10-12 5 ) 0 ﬂoﬁamﬁeeoe
" [TBepaoro Tena. OCHOBHbIE MOHSATUS.
pooro tena. OcHo e no 3afaHue
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
[MucbMeHHas
paboTta
v Tema 7. Ctatmka cuctemsl 4 12 0 1 0 [MucbMeHHoe
" IMaTepmanbHbIX TOYEK U TBEPObIX Ten JoMallHee
3ajaHve
KoHTponbHas
8 Tema 8. YpaBHeHUS OBUXEHUS B 4 12 5 1 0 paboTa
" |HenHepumManbHOW cucTeme otcyeTa YCTHbIN onpoc
YCTHbIN onpoc
KoHTponbHas
6ota
Tema 9. Manble konebaHus pa
9. |MexaHI4ECKX CUCTEM 4 13-15 9 9 0 Eg;;miggoe
3ajaHve
Tema 10. KoHTponbHas pabora €2
10. (no Temam 5,8,9) 4 15 0 2 0
KoHTponbHas
paboTta
- YCTHbI onpoc
1. Tema 11. OneMeHTbl aHanMTUYECKOMN 4 16-18 9 v 0  |IMncbmennoe
MEXaHWKN [OMALHEE
3ajaHve
Tema 12. OCHOBHbIe NOHATUS YCTHbIN onpoc
12.|yexaHmkm cnnoHbix cpen. 4 16-18 0 0 0
Tema 13. KoHTponbHas pabota €3
13. (no Temam 11-12) 4 18 0 2 0
14.|Tema 14. [NoaroToBka K 9K3aMeHy 4 0 0 0
Tema . IToroBas goopma KOHTpOnS 4 0 0 0 Ok3ameH
Ntoro 54 54 0

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. HauanbHasi npoBepoyHas pabora
npaktnyeckoe 3aHsitne (1 4aca(os)):
HavanbHas npoBepoyHas paboTa (and. ypaBHEHUS, UHTErPUPOBaHWE, AMDPEPEHLMPOBAHNE)
Tema 2. OCHOBHbIe NOHATUSA, 3aKOHbI U YPaBHEHUS OBUXEHUS KITaCCUYECKON MEXaHUKKN

neKuMnoHHoe 3aHsiTne (9 yaca(os)):
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(Oanee B ckobkax ykasaHa ctommocTb Bonpoca B BPC.) MNpeameT knaccmyeckon MexaHmkm (2).
Pasgenbl MexaHuku (2). lNMoHaTne matepuanbHOM TOYKM U KUHEMATUKKN ABUXEHUS.(2). 3anucb
OCHOBHbIX KWHEMATUYECKUX XapakTepUCTUK OBUXEHNS B AeKapTOBOM (2), unnuHapuyeckon (7) u
chepunyeckoin (CU 15) cuctemax koopamHat. MNoHATME O eCTECTBEHHOM TpexrpaHHuke (15).
lMpocTtpaHcTBo (3) 1 BpeMs (2) B knaccmyeckon mexaHuke. MNoHatme cunbl n macceol (3). MNMpumepsl
CWN, BCTPEYaKLWMXCA B Knaccmyecko mexaHuke (4). 3akoHbl HotoToHa (3). MpuHumn
oTHocuTenbHocTh Manunes (4). MoHATMe 06 nHepLManbHON cucteme oTyeTa (2) U ypaBHEHUS
OBUXEHUS KNacCcu4eckom MexaHukuy (12) B pasnuyHbIx cMCTeMax koopanHat. HavanbHble ycnosus
(2) M NPUHLMN NPUYNHHOCTM KNaccru4eckon MmexaHukm (6). Pabota n knaccudpmkaums cun (5).
lMoTeHumanbHble cunbl (4). NoTteHumnanbHas aHeprus (6). Vix B3anMmocsaab. MNpumeps ons
NnoTeHUManbHbIX CUN, BCTPEYaloWnxcs B knaccnyeckom mexaHuke (5). KpusonuHenHas cmcrema
kKoopauHar (1), koadodomumeHTbl Jllamme (3), ypaBHEHUS OBUXEHUS NS Hee (2) (BbIBOL YPaBHEHWIA
Narpanxa +18). MNpsamas (2) n obpartHas (2) 3agaqv OMHaAMUKK. 3aKOHbl COXPAHEHWUS U UHTErpansi
aBuxeHns (4). OCHOBHblE TEOPEMbI KNTACCUYECKON MeXaHNKN (2). 3aKOH COXpPaHEHWS 4N CUCTEMbI
MaTtepuasnbHbIX TOYEK N ero CBSA3b CO CBOWNCTBAMM MPOCTPAHCTBA-BPEMEHNU: - UMMNYyJbCa
(ooHopoOHOCTb NpocTpaHcTBa) (15); - MOMeHTa umnynbca (M30TPOMHOCTb NPocTpaHcTea) (20); -
3Heprun (04HOPOAHOCTb M N3OTPOMHOCTbL BpeMeHn) (20). Cnuctema matepuanbHbix Todek (1). LieHTp
nHepummn (Taxectu) (2). BHyTpeHHMe n BHewHue cunbl (1). 3aMKHyTble 1 KOHCEPBATMBHbIE CUCTEMbI
(3). 3aKOHbI NIBMEHEHMSA AN CUCTEMbI MaTepUuanbHbIX TOYEK: - UMMYNbCa, 3aMKHYTble cuctembl (5+3);
- MOMeHTa uMmnynbca (8+3); - NONHOM MeXaHN4eCKon aHeprum (8), Buabl cun (2), KOHCEPBaTUBHbIE
cuctembl (2). BHyTpeHHAS aHeprus cuctemol (4).

npakTnyeckoe 3aHsitne (8 4aca(os)):

PeweHune 3anay. OCHOBHbIE NOHATUSA, 3aKOHbI 1 YPABHEHUS OBUXEHUS KNACCUYECKON MEXAHUKM;
3aKOoHbl UBMEHEHNS U COXPaHEHUS UMMNYNbCa, MOMEHTA NUMMNYNIbCa U SHEPrMM U UHTErpansbl
nsuxeHns. CU VIHTerpnpoBaHme ypaBHEHUI OBUXEHNS B Cydasx 4acTHbIX Buaos cun (10).
(rapMoOHMYeCKUIA OCUMNNATOP, ABUXEHNE B Cpefax C TPEHUEM, ABUXEHUE B NONe TAXECTH,
OBUXEHWe 3apsXEHHON YacTuupbl B OGHOPOLHOM MarHUTHOM NOJME U B CKPELLEHHbIX OOHOPOAHbIX
9NEKTPMYECKOM U MArHUTHOM NONSX, MPOCTPAHCTBEHHbIN OCLMNNSATOP, ABUXEHNE B
rpaBUTALMOHHOM (KYIOHOBCKOM) rone u 1.4.). NpuMep npamon 3agayv guHammku (popmyna buHe
(8), 3akoH BcemumpHoro Tsarotenus (+5)). CU Mpumep obpaTtHo 3aaa4m MexaHukn (5)
(MpocTpaHcTBEHHbIN ocumnnnsaTop (8)).

Tema 3. OCHOBHbIe MOAeNU KJlacCUMYeCcKon MexaHnKu
NeKuunoHHoe 3aHsitne (12 yaca(os)):

OnHoMepHoe ABUXEHNE MaTepuanbHON TOYKK, CBOMCTBA ABMXeHUS (8). Obwee pelweHue (8).
JBuxeHre mateprnanbHOM TOYKW B LIEHTPalibHO-CMMMETPUYHOM rnone. [loctaHoBka 3apnayn (2).
WHTerpanbl OBUXEHNS U OCHOBHbIE CBONCTBA (7). 9GMEKTUBHbIVA NOTEHUMAN N Ka4eCTBEHHbI
aHann3 apuxeHus (6) (3aBMCUMOCTb 300EEKTUBHOIO NoTeHUMana ot pacctosiHus (2), obnactu,
3arpelleHHble U paspeLleHHble ang ABUXeHUs (2), PUHUTHOE N NHIPUHUTHOE OBUXEHKE (2).
Ycnosuve nageHns MmatepuanbHOM TOYKU Ha cunoBom LeHTp (8). [BuxeHre mateprnanbHOM TOYKN B
LleHTpanbHO-cMMMeTpr4HOM none. ObLiee peweHne: TPaeKToOpUs ABUXEHNS 1N 3aKOH LBUXEHUS
yacTuubl No TpaekTopuu (15). Ycnosue 3amkHyTocTn Tpaektopum (5).) Obuee peweHne 3agadn
Kennepa: oBuxeHue Yactuubl nog AeACTBUMEM CUbl, 06paTHO NPOMNOpPUMOHaNbHOM KBagpary
pacctosHus (noteHuman U = —a/r) ? ka4eCTBeHHbIn aHann3 (7), HaxoxaeHune tpaektopum (10),
aHanua peweHus (2), kocMmumyeckne ckopocTn (5). 3akoHbl Kennepa (3), ux BbiBOg (2+2+5).
[BrxeHne matepumanbHoi Toukmn B none U(r) = a/r (ka4ecTBeHHbI aHanu3: obwue ceoicTea (3) u
TpaekTopus (3), BbiIBOL BblpaxxeHus ans tpaektopum (+5)). Mpobnema osyx Ten, NnocTaHoBKa 3anaqu
(3). BbiBOL, ypaBHEHWIA OBMXEHUS LLeHTpa Macc 1 (PUKTUBHOM YacTuubl (8). 3akoHbl coxpaHeHus (5).
Mpumepbl 3agayn asyx ten. [suxeHune cuctembl 3emnsa-ConHue (3). [BonHble 38e3abl (3).
lMonpaBka k TpeTbeMy 3akoHy Kennepa (6). CU PaccesHne gyx yactuu. [loctaHoBka 3agayn (5).
Nob6oeoii yoap (6). dnarpamma nmnynbcos (10). Ycnosne 3axBata yactuy, (4). CU PaccesiHue
NOTOKOB YacTuy,. [NocTaHoBka 3agayu (2). AndpdoepeHumanbHoe nonepeyHoe apdekTnsHoe
cedeHune pacceaHus (10). Popmyna Pesepdopaa (10). HacTtHble cnydanm (3).

npaktnyeckoe 3aHsitne (10 yaca(os)):

PeweHne 3anay. OCHOBHblE MOLENN KNACCMYECKOM MEXaHUKM (OLHOMEPHOE ABUXEHUE, ABUXEHNE B
LLeHTPaNbHO-CMMMETPUYHOM Mone, npobnema AByx TEN, NOHATME O PACCESHUM YaCTuL)
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Tema 4. KoHTponbHas pabota €1 (no temam 2,3)
npakTnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota €1 (no temam 2,3)

Tema 5. MexaHuKa yacTuL, CO CBA3SIMU
JNleKLMoOHHOe 3aHsiTne (8 yaca(os)):

CB0b0HblE 1 CcBA3aHHblE cucTeMbl (1). MoHSATNE O CBSA3SAX, ABUXEHNE CUCTEMbBI MPU HANNYMK
ceazen (1). Knaccndpukaums ceaseii (3). Npumepsl ceasern (8=+1+1+1+2+3). TpyoHocTn peleHns
3a4a4v AMHaMuKu Npy Hanndmm ceazeii (2). Ctenexnn cBoboabl cucTeMbl (2), 0606WeHHbIe
KoopauHarthl (2). OencrteutensHole (2), BOSMOXHbIE (3) 1 BUpTyanbHble (5) nepemeLeHmns.
NoeanbHble cBS3n 1 nx npumepsbl (4+4). MpuHUMNbl BUPTYanbHbIX nepemeleHmnin anambepa (2+5).
YpaBHeHuns JlarpaHxa nepeoro poga (c peakumamu ceasei) (2, ¢ BbiBogoM +10). ??? 3akoHbI
N3MEHEHWS MMNyNbca, MOMEHTA UMMYbCa U SHEPrun Npu Hanuynm cesasen (8). PeweHne 3apay ¢
NOMOLLbIO ypaBHEHMIA JlarpaHxa nepeoro poaa (3) ? obwwuii peuent. Toyka OTpbIBa HaCTULbl NPW
cockanb3biBaHUM no napabone (+10). AuHammueckuin npuHumn Janambepa u ypaBHeHus JlarpaHxa
BTOPOro pona anst 0606weHHbIx koopauHar (3, ¢ BbiBoaoM +20). PeweHne 3aaay B popmanname
ypaBHeHui4 NlarpaHxa (obwuin peuent) (8). HaxoxneHune doyHkumm JlarpaHxa onst MexaHn4eckowm
cucteMmbl (4). NMpUMepbl: rapMOHNYECKUIA OCLUNNATOP, OBUXEHWE B LIEHTPaNbHOM nosne, CBOboAHbIE
yactuupl,? (4). CTpykTypa doyHkumm JNlarpanxa (7). ??? MNoHatve 06 0606weHHOM noTeHumane (9).
Cuna, gencTBylolWas Ha CUCTEMY 3apPSXEHHbIX YacTUL, BO BHEWHEM 3N1EKTPOMAarHUTHOM rnone Kak
npumep 0606WweHHO noTeHuManbHom cunbl (9). duccunaTtneHas goyHkums Panes (6). CeoiicTea
doyHKUMK (3) 1 ypaBHeHWi NlarpaHxa (3). O60bweHHble MMMyNbChl (2), UMKANYECKME NEPEMEHHbIE
(2) n nHTerpanbl ABUXEHNS (2) B chopmanmame ypaBHeHuit JlarpaHxa. ObobweHHas aHeprus (3)
dom3nyeckon cuctembl (PyHKumna MammnbToHa), 3akoHbI n3meHeHus (10) n coxpaHeHus (3)
006006LLEeHHO 3Heprun cucTembl (narpaHxes gpopmanmam). O6obLeHHO KOHCEPBATMBHbIE CUCTEMBI
(2).

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

PeweHne 3apay. MexaHvka 4acTtuu co cBA3aMu, ypaBHeHus JlarpaHxa 1 n 2 pona

Tema 6. MexaHuka abcontoTHO TBepaoro tena. OCHOBHbIE NMOHATUS.

neKkumnoHHoe 3aHsiTne (5 yaca(os)):

AbcontoTHO TBepaoe Teno (1). HesaBncumble koopanHaTtbl TBepAoro Tena (6). diineposbl yribl (6).
[MonoxeHne CKOPOCTb U YCKOPEHME NPOU3BOSIbHON To4YkM TBepaoro Tena (10). TeH3op uHepumm (8).
BnusiHme cummeTpun TBEpaOro Tena Ha Bua TeHsopa uHepuun (3). MoHATme 06 annunconae
nHepuum (4). MoMeHT nmnynbca TBepaoro tena (5). YpaBHeHns OBuxeHus TBepnoro tena (5).
KnHematuyeckne ypasHeHus dnnepa (4). lNnockonapannenbHoe OBuXeHWe TBepaoro tena (2).

??? [1BuXeHune Tena, 3akpenneHHoro B AByx To4kax (8). [lBmxeHne TBepaoro Tena ¢ 0gHown
HenoABUXHOI Toukoi (2). dnHammnyeckne ypaBHeHus diinepa (6). [BuxeHne cBo6OOHOro
CUMMETPUYHOro Bonyka (6). Hytaums (1).

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anay. MexaHvka abcontoTHo TBepaoro tena. OCHOBHbIE NOHATUS.

Tema 7. CtaTuka cucteMbl MaTepuasibHbIX TOYEK U TBepabIX Ten

npaktnyeckoe 3aHsitne (1 yaca(os)):

PeweHve 3anay. Ycnosus paBHOBECUS CUCTEMbI MaTepuasibHbIX TOYEK 1 TBepabixX Ten (12)
Tema 8. YpaBHeHuUs1 ABNXEHUS B HEMHepLUaNbHOM CUCTEME OTCUYeTa

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

YpaBHEHNS OBUXEHUS B HEMHEpUManbHOM cucteme otcyeta (3+12). Cunbl nHepumnm (6).
??77YpaBHEHNS OBUXEHUS MaTepuanbHOM TOYKU y MOBEPXHOCTM 3emnn (16).

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHune 3anay. YpaBHEHNS OBUXEHUS B HEMHEPUMANbHON cnucteme otcyeta. Cunbl MHEPLMN.
Tema 9. Manbie koneb6aHms MexaHU4eCKUxX CUCTeM

JNeKuNoHHoe 3aHsitne (9 4aca(os)):

KTPOHHEBH
B_EPCHTET
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Manble konebanus (1). JluHeapusauns ypaBHeHUA OBUXEHUS (4) N pelleHne 3a8a4m 0 NMUHERHbIX
KonebaHnsx ¢ 0QHON cTeneHbto cBoboapl (4). FapmMoHuyeckue konebaHus (1). Pa3oBbiit NOPTPET
ocumnnstopa (4). JlnHeinHble ogHOMEpPHbIE KonebaHus B MPUCYTCTBUM CUN TPEHUS (3aTyxatowmne
konebaHwns) (10). BbiHyXXAeHHbIE NMHEHbIE 0QHOMEPHbIE KOnebaHns B NPUCYTCTBUN CUN TPEHUSI.
Obuwee peweHne (12). KonebaHns npyv HANMYMK CUN TPEHWS 1 MEPUOONYECKON (MO 3aKOHY
KOCUKHyca) BblHyxgatower cunbl (12). Pe3oHaHc (7). CU MNoseneHne konebatenbHOM CUCTEMbI
BONM3n pe3oHaHca (5). JlInHeapnsaums ypasHeHuin amxenunst (10) n peweHne 3anadn o cBO60AHbIX
NIVHENHBIX KONebaHMAX MEXaHNYECKOW CUCTEMbI CO MHOTMW CTENEeHsIMM cBOO0AbI (COBCTBEHHbIE
4acToTbl (6) N HopManbHble koopanHaTthl (9)). 3apada. HacToTbl U HOpMasbHbIe KonebaHnst CUCTEMB
N3 TPex MatepuanbHbIX TOYEK HA MMadKoM CTEePXHe, CBA3aHHbIX MPY>XMHaMN OANHAKOBOW
xecTkocTn (+18). KonebaHus monekyn (8).

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

PeweHne 3anay o Mmanbix konebaHnsx MexaHM4eckomn cuctemnl (0bwmin peuent) (7).
Tema 10. KoHTponbHas paborta €2 (no temam 5,8,9)

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

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

Tema 11. dnemeHTbl aHANUTNYECKON MEXaHUKU

neKuMnoHHoe 3aHsiTne (9 yaca(os)):

[MprHLUMN HanMeHbluero OencTBus ? BapnaLMOHHbIA NPUHLXMN TEOPEeTUYECKon MexaHuky (15).
BbiBo4 13 Hero ypasHeHus JlarpaHxa (8). dyHkumns lamunbToHa (6). BbiBOL ypaBHEHMIA
MamMunbTOHA (9). Pr3nYeckun cMbicn oyHKUMK TamMunbToHA (6),3aKOHbI UBMEHEHNS 1 COXPaHEeHUS
0606weHHo aHeprum (6), KoHcepBaTUBHbIE cucTeMbl (1) (raMunbToHOB dhopmannam). HaxoxaeHve
doyHKUMM [[aMnnbTOHA A1 MexaHNn4eckom cucTembl (6). lNMprMepbl: rapMOHMYECKNIA OCUUINATOP,
LBVXEHWE B LIeHTpasbHOM none, cBoboaHble yacTuubl,? (+4). Linknnyeckne koopanHaTol (2),
NHTEerpansl ABMXeHns (3) B raMmnbToHOBOM chopmanmame. Ckobku NyaccoHa (2), nx ceoincTea
(6+4). dyHpameHTanbHble ckobku MNyaccoHa (3). Teopema lMNyaccoHa (6) u ee cnencTens (4).
KaHoHnyeckme npeobpasosaHus (3). MNpomnssoaswme dpyHkumnm (9). MNpeobpasosaHus NexaHnpa
(nepexon Mexay NPon3BOASWNMUN COYHKLMAMM pa3Horo Tnna). lNonyyeHme KaHOHUYECKUX
npeobpa3oBaHnii C MOMOLLLIO NPOM3BOASAWMNX GOYHKLMIA (6). NpuMepbl KAHOHNYECKIMX
npeobpa3oBaHwnii (6). MIHBapnaHTHOCTb CKOOOK [lyaccoHa OTHOCUTENbHO KaHOHNYECKNX
npeobpasosaHuii (9). beckoHeyHO Manble kaHoHMYeckne npeobpasoBaHus (14). NepeMeHHble
nencteue-yron (5). YpaBHeHune MammnbToHa-Akobwn, ero BoiBog, (9), domanyeckunii cmoicn F2 (6).
YnpouweHune ypaBHeHns MamnnbToHa- Akobu (5) ons KOHCEPBATMBHBIX CUCTEM (MPUHLMN
MonepTion), UMKNIMYecknx koopamHat, ? PazgeneHvne nepeMeHHbIX B ypaBHeHMN MaMunbToHa-Akobu
(12), kak Hambonee obwwmii MeTon ero ynpoueHus (2+2). HaxoxaeHne 3akoHa ABUXEHUS MO
N3BECTHOW rnaBHOM pyHKUUM MamunbToHa ? Skobm (7). PeweHre 3ana4y ¢ NOMOLLbIO ypaBHEHNS
FamunbToHa-Ak0bKn? obwnii peuent (15). CY PeweHne 3apaymn o OBuxeHUn tena, 6poweHHoro noa
YrNIOM K FOPU3OHTY C NMOMOLLbIO ypaBHeHMS [FammnbToHa-Akobu (+17). da3oBoe NpocTpaHCTBO (4).
Teopewma Jlnysnnns (10+6).

npaKkTudeckoe 3aHsitne (7 yaca(os)):

PelweHve 3a0a4. dneMeHTbl aHaNMTUYeCKOoi MexaHvkn ( ypaBHeHusi FaMnnbToHa, KaHOHMYecKme
npeobpasoBaHusi, ypaBHeHue MamMunbToHa-Akobu, ckobkm MyaccoHa, NpeobpasoBaHne ypaBHEeHWA)

Tema 12. OCHOBHbIe MOHATUS MeXaHWUKN CIJIOLLHbIX cpea.
Tema 13. KoHTponbHas paborta €3 (no temam 11-12)
npakTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas pabota €3 (no temam 11-12)

Tema 14. NoproroBka K 3K3aMeHy

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOsITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET
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Hene- Buabl Tpyno- K?I-?T?)%ﬂﬂ
Pasnen Ce- | nsa camocCTosTeNIbHOMN eMKOCTb| o
AUNCUUNNJIUHDI MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTLl
MpoBep-
BbinonHeHne gomawHux pabot Ka
Tema 2. 1 Jomall-
OcCHOBHbIE HUX
NOHATUSA, 3aKOHbI pabot
. |n ypaBHeHUS 4 1-3 |nogrortoeka OOMalIHErO 3a4aHus Jomatu-
OBNXEHNSA 4 |Hee
Knaccun4eckom 3anaHune
MeXaHWKu MOAroToBKa K KOHTPONbHOM paboTe KOHTPO/b]
1 Has
paboTta
noAroToBka AoMallHero 3agaHus nomatl-
Tema 3.
0 4 |Hee
CHOBHbIE 3anaHme
. [Mopenn 4 4-7 o
KNaCCYECKOi NoAroToBKa K KOHTPONbHOM paboTte 1 KOHTPO/b:
MeXaHUKM Hasl
paboTta
noaroToBka AoMallHero 3agaHus nomatu-
6 |Hee
Tema 5. MexaHuka
3anaHune
. |[4acTtuy co 4 |8-10 7 D30
CBA3SMM NoAroToBKa K KOHTPONbHOM paboTte KOHTPO/b:
1 Has
paboTta
Tema 6. MexaHuka
NIOTH
abconioTHo noAroToBka AoMallHero 3agaHus aomatu-
TBEPLOro Tena. 4 |10-12 5 |yee
" |OCHOBHbIE sanaHme
NOHATUS.
noAroToBka OoMallHero 3agaHus nomalul-
Tema 7. Ctatuka 1 Hee
CUCTEMBI sanaHme
. |MarepuanbHbIX 4 12 080
TOYEK 1 TBEepAbIX noaroToBka K NMMcbMeHHOM paboTe NUCbMEH-
1 Has
Ten
paboTta
Tema 8.
YpaBHeHus MNOAroTOBKA K KOHTPONbHON paboTe KOHTPO/b:
. [oBUXeHuns B 4 12 1 Has
HenHepumanbHo paboTta
cucTeMme otcyeTa
noAroToBka AoMallHEero 3agaHus aomatl-
Tema 9. Manble 4  |Hee
konebaHus 4 |13-15 3agaHve
" [MEXaHMYEeCKUnX MOAroTOBKa K KOHTPOsSbHON paboTe KOHTPO/b1
CUCTemM 1 Hasa
paboTta
% AEKTPOHHBH
PernctpaunoHHbin Homep 676517 08 VHHUBEPCHTET

Crpanuua 9 ns 22. e ALY AN RGN CHETEMA
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N Pasnen Ce- ns caMoCTOsATeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) pa6oTh
NoAroToBKa AOMALUHEro 3afaHus JomaLu-
Tema 11. 4 |Hee

11 |9nemeHTbl 4 |16-18 3afaHue
aHanmMTm4eckoun NOAroTOBKa K KOHTPONbHOM paboTte KOHTPO/b;
MeXaHUKN 1 Has

paboTa
Tema 12.

12. Sg::f.,.“:'e 4 |16-1g[MOArOTOBKA K YCTHOMY OMPOCY 5 YCTHbI
MEeXaHuKun onpoc
CMNOWHbIX Ccpen.

Tema 14.

14.|MogroTtoBka K 4 [MooroToBka K aK3aMeHy 34 |ak3ameH
3K3aMeHy
NTtoro 72

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

Kypc nekumii n npakTU4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
MHTEPaKTMBHOM CPOPME C XMBbIM AMANOroM Mexay npenonaBaTenem u ctyaeHToM. icnonb3oBaHue
MyNbTUMEONAHbIX CPeacTB n NHTepHeTa.

6. OLeHOUHble cpeacTBa OJ15l TEeKYLLLEero KOHTPO/si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

Tema 1. HauanbHas npoBepoyHas paboTa

Tema 2. OCHOBHbIE NOHSATUSA, 3aKOHbI U YPaBHEHUS1 ABMXEHUS KTaCCUYECKOW MeXaHUKIN
LoMallHee 3a4aHune , NPUMepPHbIE BONPOCHI:

Pas3bop 3apady n 3agayu: Jleywnn A.M., Hurmatynnud P.P., MpowwnH tO.H., TeopeTunyeckas cuamka.
MexaHuka (npakTnyeckuin Kypc) 3afaqyHuk s qou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJT 1. KUHEMATWNKA
MATEPUANBHOW TOYKM

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3ana4u (C hopMynamm) no
TeopeTn4eckom MexaHuke npmuseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

MNpoBepka oomawHnx paboT , NpMMepHbIE BOMPOCHI:
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ 1. KUHEMATWNKA
MATEPUANBbHOW TOYKW PA3OEN 2. AMHAMUKA MATEPUANBHOW TOYKM

Tema 3. OcHOBHble MOAENM KITaCCU4YeCKon MexaHUKu

HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

Pasbop 3apay n 3apaum: leywur A.M., HurmatynnunH P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/1 3. METO[],
3AKOHOB COXPAHEHWN4

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3ana4qu (C hopMynamm) no
TeopeTU4eckomn MexaHuke npmuseneHbl Ha cTpaHuue hitp://mrsej.kpfu.ru/pro/ind_TM.htm

PervnctpaunoHHbliii Homep 676517 - PAEKTPOHHBIH
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Tema 4. KoHTponbHas pabota €1 (no temam 2,3)
Tema 5. MexaHuKa yacTuL, CO CBA3AMU
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

Pasbop 3apay n 3apaum: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtuyeckas domauka.
MexaHuvka (npakTnyeckuin Kypc) 3afadqyHuk osis ou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PA3LOEJ1 5. YPABHEHUA
NATPAHXA

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. TecToBble 3aaaum (¢ oopmynamu) no
TeopeTn4eckomn MexaHuke npmseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 6. MexaHuka abcontoTHoO TBepaoro Tena. OCHOBHbIE NMOHATUS.
LoMallHee 3afiaHune , NPUMepPHbIE BOMPOCHI:

Pasbop 3apay n 3apaum: leywur A.M., HurmatynnmH P.P., MpowwH FO.H., TeopeTtunyeckas comauka.
MexaHuka (npakTu4eckuii Kypc) 3agadqyHunk ons qovsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLEJ1 6. ABVXEHWE
TBEPOOIO TEJIA. HEMHEPUWAJIbHbIE CUCTEMbI OTCHETA

Tema 7. CtaTnka cucrtemsl MaTtepuasibHbIX TO4YEeK U TBepObiX Ten
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Pasbop 3apay n 3apaym: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., Teopetunyeckas domauka.
MexaHuka (npakTnyeckuin Kypc) 3afadqyHuk s qou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLE/1 7. YCNOBUA
PABHOBECUA CUCTEMbI, c. 139--156

NMMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

3apaum no aton Teme n3 3agavHuka. JleywmH A.M., Hurmatynnuu P.P., MNpowwH KO.H.,
TeopeTtnyeckas ousunka. MexaHuka (MpakTUY4eCKnin Kypc) 3agaqyHuK ons pousmnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOEN 7. YCNOBUA
PABHOBECUA CUCTEMbI, c. 139--156

Tema 8. YpaBHeHUsi ABUXEHUS B HeMHepLUanbHOW CUCTEME oTcyeTa
KOHTpOnbHasi paboTa , MpUMepHbIE BOMPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. Pasbop 3apay 1 3agayn: NleywmH A.M.,
Hurmatynnuu P.P., NpowwH KO.H., Teopetnyeckas comsnka. MexaHuka (npakTnyeckumin Kypc)
3aja4HuK ons guamkos. http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
PASLOEN 6. ABWXEHWE TBEPOOIO TENA. HEMHEPUNAJbHLIE CUCTEMbI OTCHETA

Tema 9. Manbie konebaHnsi MeXxaHU4YECKUX CUCTEM

JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Pa3bop 3apady n 3agayu: Jleywnnd A.M., Hurmatynnud P.P., MpowwuH O.H., TeopeTuyeckas cpuamka.
MexaHuka (npakTnyecknin Kypc) 3afaqyHuk s qou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical course.pdf PA3LEJ1 8. MAJIbIE
KONEBAHNA MEXAHNYECKUMX CUCTEM

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

KoHTponbHas pabota €2 Obuwas no temam 5,8,9. TectoBble 3anaqn (¢ popmynamm) no
TeopeTnyeckonm MexaHuke npueeneHsl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm
Tema 10. KoHTponbHas pabota €2 (no temam 5,8,9)

Tema 11. AneMeHTbl aHAUTUYECKON MEXAHUKMN

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Pasbop 3agay n 3apaum: Nleywur A.M., HurmatynnmH P.P., MpowwH FO.H., TeopeTtunyeckas comauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qovsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLE/ 9. YPABHEHUA
FTAMUNIBTOHA. CKOBKW MYACCOHA PASLOE/T 10. KAHOHUNYECKUWE NMPEOBEPA30BAHNAL.
YPABHEHUE TAMUJIbTOHA-AKOBIA

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

PerunctpaumnoHHbii Homep 676517 SAEKT 51
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KoHTponbHas pabota €3 Obwas ons tem 11,12 TecTtoBble 3anaym (¢ oopmynamu) no
TeopeTnyeckom MexaHuke npueeneHbl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 12. OCHOBHbIE MOHATUA MEXaHMUKU CMJTOLUHbIX cpean.
yCTHbIVI onpoc , npMMepHbiEe BOMPOCHI:

CamocTtogarenbHoe udyyenue. 1. Jlangay /1. 1., Nincpwuy E.M. Teopusa ynpyroctu, M., duamartnur,
2007.- 264 c. meetca B OBC "NaHb" http://e.lanbook.com/books/element.php?pl1_id=2233 2.
MexaHuka cnnowHoi cpenbl, HurmatynuH, Pobept Vckanaeposuy, 2014r., ak3. 50 Bonpockl ans
caMOKOHTpons (B ckobkax 6annbl PC) : 9neMeHTbl MexaHukun CcrfowHbIx cped. Mooenn MexaHuku
CNNOWHbIX cpen: ynpyras cpena (5), noeanbHas Xuakoctb (5), HeCXXnMaemas XunokocTb (5), BaA3kas
XunaKocTb (5). OCHOBHbIE MOHATUS MeXaHUKU crnowHbIX cpef (10). TeH30p KOHEeYHbIX gedhopmaLmi
(10). Tensop manbix gedopmaumii (10). TeHzop nosoporta (10). Vix ceoncTBa. YpaBHeHue
HenpepbIBHOCTN ANs CrowHon cpedpl (15). TeHsop HanpsxeHun (15): ero omnanyeckuin cMbicn n
csowcTea. [MprMepbl. 3aKOH N3MEHEHNS SHEPrUK Ans crnowHon cpepl (20). YpaBHeHUe OBUXEHUS
(ypaBHeHue dnnepa) ong cnnowHom cpepl (15). Cuctema OCHOBHbIX YpaBHEHUIA MEXAHUKM
cnnowHblx cpef (20). MopeanbHas Xnaokoctb. OCHOBHbIE MNOHATUA 1 ypaBHeHMs (21). MNpumeps! (4).
Ynpyroe teno. OCHOBHble NOHATUS U ypaBHeHUs (21). Mpumepsbl (4).

Tema 13. KoHTponbHas paborta €3 (no temam 11-12)
Tema 14. NoarotoBka K 3K3amMeHy
9K3aMeH, NpumepHble BOMpOoCHI:

Kpatkuin koHcnekT nekumii, pasbop 3apaq: fleywuH A.M., Hurmatynnud P.P., MpowwnH KO.H.,
TeopeTtnyeckas ousunka. MexaHuka (MpakTMY4eCKnin Kypc) 3agaqyHuK ons ousmnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf

Utorosas ¢popmMa KOHTpons
9K3aMeH (B 4 cemecTpe)

MpumepHbIe BOMPOCHI K MTOrOBON POPME KOHTPONS

3anaum onsg camocTosTeNbHOM paboThl CTYAEHTOB.

TecToBble 3a4a4n (C opMynamm) MO TEOPETUHECKON MEXAHUKE NMPUBEAEHbI HA CTpaHuLe
http://mrsej.kpfu.ru/pro/ind_TM.htm

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

Kpatkuin KoHCnekT nekumin, pasbop 3apau:

NeywwuH A.M., Hurmatynnun P.P., MNMpowwuH KO.H., Teopetnyeckas comsnka. MexaHuka (npakTnieckumm
KypC) 3aga4qHuK ons ousmnkos.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
dopma aTTectaummn: ak3ameH

PernameHT 6annbHO-PEATUHIOBON CUCTEMbI MO NPAKTUYECKMM 3aHATUAM
"TeopeTuyeckas MexaHuka u OCHOBbI MEXaHWKM CMNOWHBbIX cpel” (2 Kypc, ¢. NOTOK)

1] Tekywas paborta 5

[2] KoHTponbHble paboThl (3) 40

[3] CamocTosiTenbHble paboTbl (2) 5
[4] Ok3ameH 50

TeMma Kon-Bo 3aHATUI Bannbl
HayanbHas npoeepoyHas paboTa.

YpoBeHb NoAroTOBNEHHOCTN CTYAEHTOB MO MaTteMaTuke. BekTopbl 1 MaTeMaTnyeckme OencTems Hag
HUMKU. VIHTerpuposaHue n gudpgpepeHumnposaHne goyHkumin. OCHOBHble andodoepeHumnanbHble
ypaBHEHUSA N MeTOObl NX pelleHns. 3

1 KnHemartuka marepuanbHO TOHKK. 2
2 [lnHamuka matepmanbHOM TOYKU. 3
3 MeTon 3aKkOHOB COXpaHeHus
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N OBUXEHUE B LIEHTPANIbHOM none. 2
4 Mpobnema OByx TeN U TEOPUS CTONIKHOBEHMWS 1 pacCesiHus Yactuu,. 2

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

KoHTponbHas pabota "HbloTOHOB doopManmam knaccu4eckorn mexaHmkm" . Tembl 1-4 1 14
5 YpaBHeHnusa JlarpaHxa 3

6 Manble konebaHnsi MExaHN4YECKMX CUCTEM. 3

7 YcnoBumsa paBHOBeCUS CUCTEMbI 1

CamocTosaTenbHas gomallHsas pabota "Ycnosus paBHoBecusi cuctembl”. Tema 7. 2

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

KoHTponbHas pabota "JlarpaHxes doopMannam Knaccudeckom mexaHukn". Tembl 5-6. 1 14
8 YpaeHeHus MamunbToHa. Ckobkm lMNMyaccoHa 2
9 KaHoHn4eckmne npeobpasoBaHust. YpaBHeHUe MamunbtoHa-SAkobu. 2(3)

Tekywas pabota cTyaeHTa (oomMawHne paboTbl, aKTUBHOCTb HA 3aHATUSAX, OTBETbI HA BONPOCHI HAa
NeKkumnsax n Ha npakTuke, u 1.4.) (3a Temol 8-9) 1

KoHTponbHas pabota "MaMnnbToHOB oopMasnnam knaccuyeckoin mexaHmkmn". Tembl 8-9. 1 12
MepenucbiBaHne KP 1 (2)
Ntoro 24 (26) 50

MpuMepHble 3a8a4n Ans KOHTPONbHbIX paborT:
KoHTponbHas paboTta €1

1. Matematmyeckmii MasTHUK NePEMEHHOIN OIMHbI KonebneTcs B BEPTUKaNbHOW NIOCKOCTU MO
rapMOHWYECKOMY 3aKOHY . HainTu 3aBMCMMOCTb OT BPEMEHW KOMMOHEHT CKOPOCTU U YCKOPEHUS 1

BE/IMYMHbI CKOPOCTU ToYKM A, ecnun gnunHa | yactn OA HUTK YyMeHbaeTCs No NMMHEAHOMY 3aKOHY.

2. YacTtuua oBmxertcs B nnockoctn z = 0 no runepbone. CekTopHas CKOPOCTb NOCTOSAHHA. HanTu
WHTepBasn BpeMeHU, 3a KOTOPbIA YacTuLa CMECTUTCS U3 TOYKM C KOOPAMHATOM X1 B TOUKY C

KOOpAMHATOM X2.

3. Hanpaensiowas OC BpalaeTcsa B ropn30oHTanbHOM NAOCKOCTM Xy BOKPYT TOYKM O C MOCTOSIHHOW
yrnoeom ckopocTblo. B aton nnockoctn Baonb OC noctynatenbHO € NOCTOSHHOW CKOPOCTbIO
nBuXeTcs ctepxeHb AB nnuHoii I. CtepxeHb 0bpasyeT npsiMoii yron ¢ Hanpaensitowein OC. Haiitn
3aBNCUMOCTb BEIMYMHbI CKOPOCTU N BEIMYMHbI YCKOPEHNS TOYKU B CTEPXHS OT BpeMeHu, ecnuv npu
t=0 Touka A cosnagana c To4kom O.

4. Toyka OBUXETCS B MNOCKOCTM TaK, YTO Yron Mexay BEKTOPOM CKOPOCTU U pafnyC-BEKTOPOM BCE
BpeMms OBMXeHus paseH f. HailTn ypaBHeHue TpaekTopun TOYKMW.

5. Toyka oBuXeTcs B MNOCKOCTM Xy C NOCTOSIHHOM MO BENNYMHE CKOPOCTbIO. BekTop ckopocTu
obpasyeT C 0Cbto X Yron, MPonopLUMOHanbHbIi BpeMeHW. HanTu ypaBHeEHWE TPaekToprm TOYKM,

I/I306pa3VITb TpaeKToputo, HanTK BENMNYNHY YCKOPEHUA TOYKIK, €CNin B HavaNbHbIA MOMEHT TO4YKa
Haxogwunacb B Ha4ane KoopanHart.

6. HacTnua oBuXxeTtcs B ropM30HTaNIbHOM MNOCKOCTU. HanTn ypaBHEHME TPaekTopumn B AeKapTOBbIX
KOOpAMHATax, eCnu OTPEe30K KacaTeNbHOW, 3aKN0YEeHHbIM MeX 4y TOYKOW KacaHUs 1 TOYKOWN

nepecevyeHn4 KacartefnibHOM C OCbio X, UMeeT NOCTOSAHHYIO O/TNHY pP. Cumntatb, 4TO B HAYaNbHbIN
MOMEHT BPEMEHMU x=0, a 3aTeM yacTuua OBUXETCH B MONOXUTENBHOM HanpasJieHNn OCK X.

7. MaTtemaTtnyeckuin MasiTHUK Maccbl m OTkIoHsieTcsa Ha yron fO n oTnyckaetcst 63 HavyanbHo
cKopocTu. HanTtu HaTtsxeHme HuTu T B 3aBUCKMMOCTM OT yrna f.

8. MapawoTnCT NpbiraeT ¢ camonéTa, NeTswero No ropu3oHTany Ha BbicoTte h co ckopocTbto V0. Mo
KaKoW TpaekTopun OBMXETCS NapalloTUCT NPW 3aTSXXHOM NPbIXKE (40 packpbiTUs napauoTa),

ecnn cumna conpoTmneneHns so3nyxa F=-kv,roev - CKOPOCTb NMapawrTncTa.

9. HeHOCpe,ﬂ,CTBeHHbIM BblHMCNEHNEM MOKa3aTb, 4TO CpenHne 3a nepmnon 3Ha4eHns KUHETNYECKOMN U
noTeHumanbHomn SHeprnn rapMoHMYECKOro ocumMnnAaTopa paBHbl
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10. Ha ogHopoOHyto npuamy A, nexaluyo Ha ropnu3oHTanbHOM NAOCKOCTU, MONOXEHA 0AHOPOAHAS
npuama B, maccoi B n pa3 MeHblue. JnnHbl Npu3M paBHbl COOTBETCTBEHHO a 1 b. TpeHus mexay

Np13mMoi A 1 NNOCKOCTbIO HET. HEM3BECTHO, €CTb NN TPEHME MeXay NpuaMamu. B HavanbHbIN
MOMEHT BPEMEH NPU3Mbl MOKOATCS. 3aTeM npuama B HaunHaeT cKonb3uTb BHM3 Mo nNpuame A.

Onpenenutb onunHy |, Ha KoTopyro NepenBunHeTcs npuama A, korga Todka O npuamel B noinget oo
FOPW30HTaNbHOM NMNOCKOCTHU.

11. Kaxaplit aneMeHT 6eCKOHEYHO TOHKOW O4HOPOOHON HENOABUXHOI OKPY>XHOCTM paanyca R
obwer maccoin M nputarmeaet MaTepurasnbHyo TO4KY MacCbl M, nexaulyro Ha nepneHankynape K

NAOCKOCTU OKPYXHOCTH, NpOoXo4sileMm 4yepea eé LEeHTP. Cunbl NPUTAXEHNA ONMNCbiBaloTCA 3aKOHOM
BCEMUNPHOIo TAroteHuns. Oﬂpe,ﬂ,eﬂl/lTb CKOpPOCTb, C KOTOpOI7I TO4YKa m nepeceqéT NNOCKOCTb

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

12. IlBe TpPEeTN O,D,HOpO,D,HOI7I LEenoYykn OanHbl | nexar Ha HakNOHHOW NonoYke, pacnonoerHoM non
yrnom a K ropn3oHTy, a 04Ha TpeTb cBob0HO cBUCAET BOOSb BEpPTUKaNu. B HayanbHbIA MOMEHT

Llernb NOKOUTCH, 3aTeM noL AeNCTBUEM NMOCTOSSHHOW CUSbl TAXECTU HA4YMHAET COCKalb3blBaTb BHAU3
Nno HaKMOHHOM nonoyke. Hantn CKOPOCTb Uenn B TOT MOMEHT, KOrga BCA Leno4vka okaxeTCs Ha

nonoyke. KoagohnUMeHT TpeHMs Mex iy Lienoykor 1 Nonoykor paseH f.

13. C noBepxHOCTN 3emnu BbICTPENNBAIOT CHapsiaom nog yriom fO k BepTukanu. Kakosa oonxHa
ObITb HaYanbHas CKOPOCTb CHapsAa, 4Tobbl OH ynan Ha 3eMnio Ha PacCcToSIHUM (MO NMOBEPXHOCTY

3emnun) B 4YeTBepTb ONUHbI 3kBaTtopa? Cuntatb 3emnio wapom paauyca R. YckopeHne 3eMHoro
NPUTSXEHUs y noBepxHocTn 3emnn g. ConpoTMBREHNEM BO3ayxa NpeHebpeyb.

14. 13BeCTHbI 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 NoNne TArotTeHns 3emnu.
Haintun yron mexay pannyc-BeKTOpOM Tena U CKOPOCTbIO Tena, kak oyHKLMIO pacCTOSHMSA OT LieHTpa
3emnu.

16. HainTn BLICOTY MCKYCCTBEHHOrO CNyTHMKA Han NOBEPXHOCTbIO 3eMnun, eCnn OH BCE BPEMS
HaxoOuTCs HaL OOHOW 1 TOW Xe To4kom akeatopa. Paaouyc 3emnun R = 6400 kM, yckopeHue

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

17. Kometa gemxetcst Bokpyr ConHua no annmnTnyeckon opbute ¢ akcueHTpucmutetTom e. Kak
COOTHOCATCS Mexay coboit MakCMManbHOE U MUHMMAsbHOE pacCTosiHME KoMeTbl OT ConHua, Makc.

MWH. 3HA4YE€HNE CEKTOPHOIN CKOPOCTW, MAKC. N MUH. 3HAYEHWE YTNIOBON CKOPOCTW.

18. [IBe yacTuupl ¢ Maccamm m1 n m2 B3anMOOENCTBYIOT MO 3aKOHY TAroteHuns. Kakmm
HEepaBEeHCTBOM CBSA3aHbl Takme 3Ha4eHNs Ux panuyc-BeKToOpoB U CKOPOCTEN B HAYasIbHbI MOMEHT

BPEMEHWN, NPU KOTOPbIX BO BPEMS OaNbHENWEro ABMXEHNS PACCTOSHUE MEX Y YacTMUaMn oCcTaeTcs
KOHEYHbIM?

19. HaiiTn nepByto 1 BTOPYHO KOCMUYECKME CKOPOCTY ONsi TENa MacCbl M C y4eTOM KOHEYHOCTM MacChl
3emnn. Macca 3emnu, pagnyc 3eMnm 1 YCKOPEHNE CUMbl TAXECTU Y NOBEPXHOCTU 3eMu

M3BECTHbI.

KoHTponbHas paboTta €2

1. [nuHa | nnockoro MasTHMKa MeHSeTCs no 3afaHHOMY 3akKOHY B 3aBMCUMOCTU OT yrna 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 Maccon m2
B3aMMOLENCTBYET C HEM NOCPEeOCTBOM MPYXMHKM XECTKOCTbIO K 1 ANIMHON B HeAe(popMUPOBaHHOM

cocTosiHum 10. Ckonbko cTeneHeit ceoboapl y faHHo! cucteMbl? CocTaBuTb ypaBHeHUs JlarpaHxa
2-ro poga. B kayectBe 0606WEHHbIX kKoopanHaT Bbibpatb HEOOX0AMMOE KONMYECTBO AEKapPTOBbIX

KoOopOuHaT To4ek.

3. Touyka nogBeca NNOCKOro MasiTHMKa ANMHOM | ABUXETCSA N0 OCU X MO 3aAaHHOMY 3aKOHY. CKOnbKo
cTeneHer ceoboabl y Takoi cuctembl? CocTaBnTb ypaBHeHWe JlarpaHxa 2-ro poga ans yrna .
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4. Toyka Maccorm m MOXeT OBUraTbCs Mo KPMBOWM y=x"3 noa oencTemem cunbl Taxectn. Cuctema
KOOpAMHAT Xy NOBEPHYTA HA Yron a no 4YacoBOW CTpesKe (T.e. yron Mexay OCbio y U BEPTUKaNbio

paBeH a). Pewntb 3apavy o Manbix konebaHusix To4kn. Bce nonoxeHns paBHOBECUS OTMETUTb Ha
PUCYHKE.

5. Mexuy OByM4 HernoaBM>XHbIMKU OONHAKOBbIMU 3apsd0aMn e, pacCTtodHne Mexagy KOTopbiMA paBHO
a, no I'IpFIMOI7I, COeNHSAIOWEN MX, OBUXETCHA To4Ka Maccom m, Hecylas Takom xe 3ap4g e. Pewntb
3ana4vy o0 Manbix KonebaHmax TO4KN

6. Touka Maccbl m OBMXETCS B LieHTpanbHoM none. CoctaButb qoyHKUMIO JlarpaHxa, B ka4ecTse
060061WEHHbIX KoopAMHAT BblbpaB cdrepryeckme koopanHarthl r, 8 n ¢. BeinvcaTb nHTerpan

OBUNXEHNSA, COOTBETCTBYHOLWMIA LLUKNNYECKOM KoopaMHaTe. Bbinncatb ypaBHEHUE J'IarpaHxa,
COOTBETCTBYIOWEE KoopanHarte r.

7. Haintn obwiee peweHne 3agaqm 0 Manbix konebaHusix Yactmupbl Maccbl m, cnocobHol ABMraTbCs no
MOBEPXHOCTM, 3a4aBaeMOl ypaBHEHMEM BMAA z=KBafpaTnyHasa oopma koopamHaT X ny (ocb z -
BEpPTUKANbHA).

KoHTponbHas paboTa €3

1. Hantn doyHkumio JlarpaHxa cuctemsl, pyHKUMS [FlaMnnbToHa KOTOPO nMeeT Bug,
H=q1*p2-g2*p1+a(p1*2+p2"2). 3annucartb ypaBHeHus ["ammnbToHa. CocTaBuTb ypaBHeHue

ramMnnbToHa-AKobM 1 yNpoCcTUTb Ero.
2. MNonb3yscb Tonbko ceocTBamMm ckobok lMNyaccoHa, Beiumncnutb {p1*p3+p2°2, q1*g2}.

BOMPOCbI K 9K3AMEHY (B ckobkax "cTommocTb" Bonpoca B 6annax penTMHroBon CUCTEMbI)
1. NpenmeT knaccmnyeckom MexaHukm (2).
2. Paspenbl MexaHukm (2).

3. lNoHATME MaTepmanbHOM TOYKN U KMHEMATUKN ABUXEHNS.(2). 3anncb OCHOBHbIX KMHEMATUYECKNX
XapakTepuCTUK ABUXEHUS B AeKapToBoW (2), umnuHapudeckon (7) n cgoepuydeckon (CA 15)
cucTtemax koopaunHar. lNoHaTne o ectecTBEHHOM TpexrpaHHuke (15).

4. MNpocTtpaHcTBOo (3) U BpeMS (2) B KNACCMYECKON MEXAHNUKE.

5. NoHgaTtre cunbl n Maccel (3). MNMpumepbl cun, BCTPeYatLWwmXcs B KNacCcnu4eckom MexaHuke (4).
3akoHbl HbtoToHa (3).

6. MNMpuHumMn oTHOCUTENbHOCTK [Tanunes (4).

7. MNoHaTne 06 nHepumanbHOl cucTemMe otyeTa (2) 1 ypaBHEHWS OBUXEHMS KNACCUYECKOW MEXaHMKM
(12) B pasnumyHbIX cuctemax koopauHar.

8. HayanbHble ycnosus (2) 1 NpyMHLMN NPUYNHHOCTA KNAcCUYEeCKOM MexaHuku (6).

9. Paborta n knaccudoukaums cun (5). MNMoTteHumanbHble cunbl (4). MoTeHunanbHas aHeprus (6). Ux
B3anMOCBA3b. [TpnMepbl Ans NoTeHUManbHbIX CU, BCTPEYAOWMXCS B KNACCMYECKON MexaHuke (5).

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

11. Npsmas (2) n obpatHas (2) 3agadv OUHAMKKK.

12. CN VIHTerpnpoBaHne ypaBHEHUI OBUXEHNS B Cy4Yasx 4acTHbIX BUAoB cun (10). (rapMoHu4ecknii
ocuunnaTop, ABMXEHWE B cpedax C TPEHUEM, OBUXEHWE B NONe TAXECTUN, ABUXEHNE 3apSaXEeHHON
4acTuubl B OQHOPOLHOM MarHUTHOM MOJie U B CKPELLEHHbIX OAHOPOAHbBIX 3M1EKTPUYECKOM U
MarHMTHOM MONAX, NPOCTPAHCTBEHHbIA OCUUNNIATOP, ABUXEHNE B rPaBUTaLNOHHOM (KyJIOHOBCKOM)
none n 1.4.).

13. lNpnmep npsiMoi 3apaymn amHamuky (dpopmyna brHe (8), 3aKOH BCEMUPHOro TAroteHus (+5)).
14. C/ Mpumep obpaTHO 3a8a4m MexaHukm (5) (NpocTpaHCTBEHHbIA ocumnnsaTop (8)).

15. 3akoHbl coxpaHeHus 1 nHterpanbl AsuxeHus (4). OCHOBHbIE TEOPEMbI KTACCUYECKOM MEXaHUKM
(2)

16. 3aKOH CoXpaHeHNs AN CUCTEMbI MaTepuanbHbIX TOYEK U ero CBA3b CO CBOMNCTBaAMU
NpPOCTPaHCTBA-BPEMEHM

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

17. Cnctema matepuanbHblx Todek (1). LLleHTp nHepumm (taxecTn) (2). BHyTpeHHUe 1 BHEWHNE CUunbl
(1). 3aMkHyTble 1 KOHCepBaTMBHbIE CUCTEMDI (3).

18. 3aKOHbl UBMEHEHNS ONS CUCTEMbI MaTepuanbHbIX TOYEK
- UMMNynbca, 3aMKHyTble cucTemsl (5+3);
- MOMeHTa umnynbca (8+3);

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

??7?Teopema o supuane cun (10)
19. OnHOMEpPHOE OBVXEHUE MaTepuanbHO To4KK, cBolicTBa ABuxeHus (8). Oblwee peweHmne (8).

20. [ipuxxeHne MaTtepranbHON TOYKM B LLEHTPanbHO-CMMMETPUYHOM none. MocTaHoBka 3agaun (2).
NHTerpanbl ABUXEHUS U OCHOBHblE CBOWMCTBA (7). DGOEKTUBHBIA NOTEHLMAN Y KAYECTBEHHbIN
aHanun3 OBMXeHWs (6) (3aBUCMMOCTb 3d0CHEKTMBHOIO NOTEHLMANa OT paccTosiHus (2), obnactu,
3anpeLleHHble N paspelleHHble 4N1s ABUXEHNS (2), PUHUTHOE N MHGOUHMTHOE ABUXEHUE (2).
YcnoBuve nafeHns maTepuanbHO TOYKM Ha CMOBOI LIEHTp (8).

21. [1BnxeHne matepuanbHO TOUKM B LLEHTpaNibHO-cMMMeTpryHOM none. Obliee peweHmne:
TpaekTopusa OBUXEHUS N 3aKOH OBUXEHWS YacTuLbl N0 TpaekTopuu (15). YcnosBue 3aMKHYTOCTH
TpaekTopuwm (5).)

22. Obuwee pelweHne 3apaym Kennepa: oBnxeHne YacTuupbl No4 AEVCTBMEM CUMbl, 0BpaTHO
NponopLmMoHanbHOM kBaapary paccTosiHus (noteHuman U = —a/r) - ka4eCTBeHHbIn aHanuns (7),
HaxoxgeHue Tpaektopun (10), aHanm3 pelweHuns (2), KocMMYeckme cKopocTu (5).

283. 3akoHbl Kennepa (3), nx BbiBOL (2+2+5).

24. [1BuxeHne matepuanbHoi To4ku B none U(r) = a/r (ka4ecTBeHHbI aHann3: obwme cBoincTea (3) 1
TpaekTopus (3), BbIBOL BblpaXeHus ans Tpaektopum (+5)).

25. Npobnema oByx Ten, noctaHoBKa 3aaayn (3). BolBoa ypaBHEHWIN OBMXEHMS LiEHTPa Macc u
GOMKTUBHOM YacTuupl (8). 3akoHbl coxpaHeHus (5).

26. MNpumepbl 3apayun asyx ten. [lsmxeHune cuctemol 3emna-ConHue (3). [BonHble 3Be34bl (3).
lMonpaBka k TpeTbeMy 3akoHy Kennepa (6).

27. CU PaccesHune gByx yactuu. NoctaHoBka 3apaynm (5). Jlobosow yaap (6). Lunarpamma nmnynbcos
(10). Ycnoeue 3axsata 4actu (4).

28. CU PaccesHue notokoB YacTtuu. lNoctaHoska 3agayv (2). udodepeHunanbHoe nonepeyHoe
adbgpekTmBHOE ceveHune paccesHus (10). dopmyna Pesepdbopaa (10). HacTtHble cnyyan (3).

29. CeobopaHble 1 cBsi3aHHble cuctembl (1). MoHATNE O CBA3SIX, OBUXEHNE CUCTEMbI NPU HANNYMM
ceasent (1). Knaccudpukaums ceazen (3). lNpumepsl ceazen (8=+1+1+1+2+3).TpyaHOCTN peleHns
3a4a4vm AMHaAMUKKW NP Hann4un ceasen (2).

30. CteneHun cBobo bl cucTEMBI (2), 0600LWEHHbIE KOOpANHATbI (2).

31. HencrteutenbHble (2), BO3MOXHble (3) 1 BUpTYyanbHble (5) nepemelleHuns.

32. VipeanbHble CBSA3M U NX NpuMepbl (4+4). MNpuHUMNbI BUPTyanbHbIX NnepemelleHnii Janambepa
(2+45).

33. YpasHeHus JlarpaHxa nepsoro poaa (c peakunamu cesasen) (2, ¢ BbiBogomM +10).

??? 3aKOHbl UBMEHEHUS NMNYNbCa, MOMEHTA UMMYNbCa U SHEPTUW MPU HANU4YUnN ceasen (8).

34. PeweHyrie 3aaay ¢ NOMOLLBIO ypaBHeHWIA JlarpaHxa nepeoro pogaa (3) - obwmii peuent. Toyka
OTpbIBa YacTMLbl NPW COoCcKanb3biBaHMM No napabone x = ay2 (+10).

35. OuHamnyeckmin npuHumn Oanambepa v ypaBHeHus JlarpaHxa BTOporo poaa anst 0606wweHHbIX
koopauHar (3, ¢ BbiIBOAOM +20).

36. PeweHne 3anay B popmanname ypaBHeHui JlarpaHxa (obwmin peuent) (8).

37. HaxoxpeHue doyHkuMn JlarpaHxa ang mexaHmyeckom cuctemol (4). Npumepbl: rapMOHNYECKINI
OCUMNNATOP, ABUXEHME B LLEHTPaNIbHOM none, cBoboaHbIE YacTuubl,? (4).

38. CtpykTypa doyHkumm JlarpaHxa (7).
??? MNoHsATne 06 0606weHHOM noTeHumane (9).
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Cuna, pencTeylolas Ha CMCTEMY 3apSXEHHbIX YacTUL, BO BHEWHEM 9N1EKTPOMAarHUTHOM rnone Kak
nprmep 0606WeHHO noTeHumanbHol cunbl (9). uccunatuBHas doyHkuns Panes (6).

39. CeorictBa (pyHkumn (3) 1 ypaBHeHun Jlarpanxa (3).

40. O6006wWeHHbIE UMNYNbCHI (2), LMKNNYECKNE NEPEMEHHDBIE (2) U MHTErpanbl ABMXEHNS (2) B
doopmanuname ypasHeHuUn JlarpaHxa.

41. O606weHHas aHeprus (3) PrU3n4eckoin cuctTembl (PYHKUMS MamMMnbTOHA), 3aKOHbI U3MEHEHNS
(10) n coxpaHeHus (3) 0606WeHHO aHEPrnM CUCTEMBI (narpaHxes goopmannam). O606weHHO
KOHCepBaTMBHbIE CUCTEMBI (2).

?7?7? AbcontoTHo TBeproe Teno (1). HesaBmcrMmble KoopanHaThl TBEPAOro Tena (6). Siineposbl yribl
(6).
[MonoxeHne CKOpOCTb 1 YCKOPEHUe NPon3BoObHOM To4ku TBepaoro tena (10).

TeH3op nHepuun (8). BnusiHme cummeTpun TBepaoro Tena Ha Bua TeHsopa nHepuun (3). MNMoHATre 06
annunconae nHepuun (4).

MomeHT umnynbca TBepaoro Tena (5). YpaBHeHUsa oBuxeHus teepnoro tena (5). Kuiemarmnyeckme
ypaBHeHus dunepa (4).

[MnockonapannenbHoe ABUXeHWe TBepaoro Tena (2). ??? BuxeHne Tena, 3akpenneHHoro B AByx
Toukax (8).

LlBnxeHne TBepaoro Tena ¢ 0QHON HENOABMXHOM TOYKOW (2). JnHamuyeckue ypasHeHns dinnepa
(6). OBunxeHne cBoHOLHOrO CUMMETPUYHOrO Bonyka (6). Hytauus (1).

??7?HeronoHoMHble CBA3M (5). YpaBHEHUS OBUXEHUS CUCTEMbI MPY HANNYMW HErTONOHOMHbIX CBSA3EN
(8).

42. CU Cratuka. Ycnosus paBHOBECUS CUCTEMbI MaTepuanbHbIX TOYEK U TBEPAbIX Ten (12).
???CoNprnKOCHOBEHNE TBEPAbIX TEN U UX KavyeHue (8).

43. CU YpaBHeHNS OBMXEHMS B HEMHEpLUManbHOW cucteme otcyeta (3+12). Cunbl nHepumm (6).
??77?YpaBHEHNS OBUXEHUS MaTepuanbHOM TOYKN Y MOBEPXHOCTM 3emnn (16).

44. [1BNXEHNE MeXaHNYECKOl CMCTEMbI OKONO MONOXeHMs paBHoBecus (2). Obwume cBONCTBA U TUMbI
KonebaHuia (2).

45. Manble konebaxus (1). JinHeapunsaumns ypaBHeHWIA OBUXEHNS (4) N pelleHre 3a8a4m O NMHERHbIX
KonebaHusix ¢ 0gHON cTeneHbto cBoboabl (4). FapMoHuyeckue konebaHus (1). PazoBblilt NOpTPET
ocuunnatopa (4).

??7? 3apaya 0 3aBMCUMOCTM CODCTBEHHOWM YacTOThl HENMHEHbIX KonebaHuin ot amnantyobl (6).

46. JlnHeliHble ogHOMEpPHbIe KonebaHnst B NpUCYTCTBUM CUN TpeHus (3aTtyxatowmne konebaHms) (10).
?77? BblHy>XAE€HHblE NMMHENHbIE OLHOMEPHbIE kKonebaHums B npucyTcTeum cun TpeHmns. Oblee pelweHne
(12).

47. KonebaHuns Npy Hann4mm cun TPEeHNs 1 NEPUOANYECKON (MO 3aKOHY KOCKHYCa) BbIHY>X AAOLWEN
cunbl (12). PesoHaHc (7).

48. CU MoeeneHne konebatenbHon cuctembl B6n1M3n pesoHaHca (5).

?7?7? Pe3oHaHCHOe nornoLeHne aHeprum konebatenoHoi cuctemoii (12), doopma pe3oHaHCHO
KpuBoW (8).

?77? MonsiTne o Gudpypkauum (3). 3agaya 06 0AHOMEPHOM KonebaHuny ¢ ynpasnsiowmm napameTpom
(12).

49. NlnHeapvsauns ypaBHeHuin opuxeHns (10) 1 peleHne 3agadm o CBOOOAHbIX NTMHENHbIX

KonebaHusix MEXaHNYECKON CUCTEMbI CO MHOTMMU CTeNeHsMN cBoboabl (COBCTBEHHbIE YaCTOThI (6) 1
HOpMarsnbHble KoopanHaTthl (9)).

50. PeweHre 3apay 0 Manbix KonebaHnsx MEXaHNYECKON cucTembl (0bwuin peuent) (7).

51. 3apaya. HactoTbl 1 HOpMasnbHble KonebaHns CUCTEMbI U3 TPEX MaTEPUasbHbIX TOYEK HA rNaakoM
CTEpPXHe, CBA3aHHbIX NPYX1UHaMN 0ONHAKOBOW XeCTKOCTH (+18).

52. Konebanwusi monekyn (8).

53. lNpuHUMN HAaMMeHbLIEro OeNCTBUS - BAPUALVNOHHbBIV MPUHLXN TEOPETUYECKON MexaHnku (15).
BbiBog 13 Hero ypasHeHus JlarpaHxa (8).

54. ®yHkuna NammunbToHa (6). BoiBo4 ypaBHeHWin [TamnnbToHA (9).
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55. ®dunanyeckunii cmbicn oyHKLMKM MamunbToHa (6),3aK0Hbl UIBMEHEHMS N COXPaHEHMS 0600LWeHHO
9Heprum (6), KOHCepBaTUBHbIE CUCTEMbI (1) (raMMNbTOHOB COOpPMannam).

56. HaxoxaeHvne coyHkuMM [[aMnnbTOHa AN MexaHU4eckom cuctemsl (6). MprmMepbl: rapMOHUYECKUi
OCUMNNATOP, ABUXEHME B LLEHTPaNbHOM none, cBoboAHbIE YacTuubl,? (+4).

57. Uuknuyeckune koopanHarthbl (2), MHTerpanbl gsnxeHns (3) B raMmnbTOHOBOM chopManname.
58. Ckobku lNMyaccoHa (2), nx ceoiicta (6+4). PyHOameHTanbHble ckobku MNyaccoHa (3).
59. Teopema lNyaccoHa (6) n ee cnencteng (4).

60. KaHoHMn4eckune npeobpasosaHus (3). Mpounssonawme dpyHkumm (9). NpeobpasosaHus JlexaHopa
(nepexon Mexay Npon3BoasWMMN OYHKLNSMM Pa3HOro Tmna)

61. Mony4eHne KaHOHNYECKMX Npeobpa3oBaHnii C MOMOLLbIO NPOM3BOAAWMNX GOYHKLIMIA (6).
62. MpumMepbl KaHOHNYeCKKX NpeobpazoBaHnii (6).

63. VMiHBapraHTHOCTb CKOBOK MyaccoHa OTHOCUTENBHO KAHOHUYECKMX Npeobpa3oBaHuii (9).
64. BeckoHe4yHO Manble kaHOHMYeckme npeobpasosaHms (14).

65. lNepeMeHHble aencTeme-yron (5).

66. YpaBHeHue MammnnbToHa-5Akobu, ero BoiBod (9), domaundeckuii cmbicn F2 (6). YnpouweHne
ypaBHeHus MamunbToHa- Skobu (5) ons KoHcepBaTMBHbIX cUcTeM (MpuHuMn MonepTion?),
LUMKIMYECKUX KoopauHar, ?

67. PazpeneHne nepeMeHHbIx B ypaBHeHun MaMunbToHa-Akobu (12), kak Hanbonee obwuin metoq,
ero ynpoueHuns (2+2). HaxoxaneHue 3akoHa OBUXEHUS NO N3BECTHOWN rMaBHOM qOyHKLMK [[aMnnbToHa
- Slkobwn (7).

68. PeweHne 3a8ay ¢ NoMoLbo ypaBHeHUs TaMnibToHa-SAkobu- obwuii peuent (15).

69. C/ PeleHune 3ana4m o oBMXEHMM Tena, OpOLEHHOro Noa yrnoM K ropnu3oHTY C MOMOLLbIO
ypaBHeHus FamunbtoHa-Akobu (+17).

70. ®azoBoe npocTpaHcTeo (4). Teopema Jlnysunnsg (10+6).

71. 7?77 SneMeHTbl MeXaHWKKU cnnowHbIX cpen. Mogenn MexaHuku CnAoWHbIX cpeq: ynpyras cpena
(5), noeanbHaa XnOKoCTb (5), HECXUMaeMasa XnakocTb (5), BA3kas XuakocTb (5).

?7??0CHOBHbIE MOHATUSA MexaHUKM cnnowHbIx cpef (10). TeH30p KoHeYHbIX aedpopmauuii (10).
??7TeH30p Manbix gecopmaunii (10). Tensop nosopota (10). Vx ceoicTea.

??7?YpaBHeHne HenpepbIBHOCTU AN CMOWHOM cpeapl (15).

???TeH30p HanpsaxeHun (15): ero omsnyeckmin cMbicn 1 ceocTea. lNMprmepsl.

???73aKOH N3MEHEHNS SHeprun ons cnnaowHom cpeabl (20).

??77YpaBHeHVe OBUXeEHMS (YpaBHEHWe Jinepa) ong cnnowHom cpenpbl (15).

???7CncTeMa OCHOBHbIX YPaBHEHNIN MEXaHMKIN CNOWHbIX cpeq (20).

???7WpneanbHas Xnaokoctb. OCHOBHbIE MOHATUS U ypaBHeHUs (21). MpuMepsbl (4).

?7?Ynpyroe teno. OCHOBHbIE NOHATUSA 1 ypaBHeHNs (21). Mpumepsl (4).

lMpumeyaHne: Bonpocsl, cToswme nog 04HUM HOMEPOM, MOTyT BXoAUTb no YacTtsm B PA3HbBIE
6uneTtbl

??7? - BONPOC BblIHECEH HA CAMOCTOSITENIbHOE U3Y4EHNE U MOXET BOMTU B 3K3. BUNETHI,

CW - BonpocC BbIHECEH HA CAMOCTOSTENBHOE N3YYEHNE N BOMOET B 3K3. BuneThbl

CnncoK OCHOBHbIX BONPOCOB,

He3HaHMe KOTOpbIX MPUBOANT

K HEeyOBNEeTBOPUTENbHOW OLleHKe

no kypcy "TeopeTtuyeckas MexaHuka"

Kak 3anucarb pannyc-BekTop r, CKOPOCTb V, YCKOPEHNEe W 1 CEKTOPHYIO CKOPOCTb S B AEKAPTOBOM U
UWIMHOPUYECKON cucTemax koopamHaT?

3anucatb BblpaXeHns Ansi OCHOBHbIX CWJ1, MCNOMb3YEMbIX B KNIaCCUYECKOi MexaHuke. (PaboTa un
Knaccugoukaums cun).
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3anucaTtb OCHOBHbIE TUMbI YPABHEHWIA ABUXEHNS KNACCUYECKON MEXAHUKMN N OO BSACHUTD CMbICH,
BXOLSLIWMNX B HAX BENWYMH. (YpaBHeHUs HbloToHa, ypasHeHus Jlarpanxa | n Il poga, ypasHeHus
FaMunbTOHa, ypaBHeHUs [FaMunbToHa-Akobw).

Kak 3anucatb ypaBHEHUS OBUXEHUS KNACCUYECKOM MEXaHUKUN AN KOHKPETHOW (oU3nNYeCcKon
cucTeMbl (CBODBOAHAS YaCTMLA, FAPMOHNYECKMIA OCLUMNNSTOP, YacTmua B LLeHTpanbHOM none, ...)?
(YpaBHeHus HbloTOHa, ypaBHeHus JlarpaHxa, ypaBHeHUs [[aMnnbToHa, ypaBHEHUS
ramnnbToHa-AKo6M).

Kak 3anncatb 3aKOHbl N3BMEHEHUS nMmnynbca, MOMeHTa nMmnynbca n NOMHOM MexaHn4yeckom SHEpPrnn
Onsa CUCTeMbl MaTepunanbHbIX TOo4Yek?

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

Kak cectun 3adadvy OByx 1en K OBUXEHUIO Cpl/lKTI/IBHOVI yacTuupl?

Kak nofcumTaTbh Yncno cTerneHein cBoboabl MEXaHWYECKON CUCTEMbI CO CBSI3SIMU 11 BBECTM
0606LeHHble KOOpaAMHaTLI? (MpUMep)

K kakvM cnencreumsm npmneoanT Hann4mne UNKnn4eckumnx KOOp,EI,I/IHaT? (anMep)

Kak no Buay noteHumanbHon coyHKUmmM U(X) HaRTK YacToTy Manbix konebaHuii MexaHn4ecKom
cucTembl? (MpuMmep)

Kak HaliiTn cobCTBEHHbIE YAaCTOThl 1 HOPMaJibHbIE KOOPAMHATLI Masbix KOnebaHnin MeExaHNYeCKOW
CUCTEMbI C ABYMS cTeneHsiMmn cBoboabl C NOTeHUManbHon aHepruein U(x,y)? (mpumep)

Kak cpopmynmnposatb NPpUHLMMN HAUMEHbLLErO OEACTBMA?

Kakvne npeobpa3oBaHns Ha3blBaOTCS KAHOHNYECKMMMN?

Kak 3anucatb NonHy0 NPpOn3BOAHYIO MO BPEMEHN OT (OU3NYECKOI BENNYMHbBI C MOMOLLbIO CKOBOK
lMyaccoHa? (npumep)

Kak cpopmynuposatb Teopemy Jlnysmnna?

Kak cBa3aHbl CMMMETpUS TBEPAOro Tena 1 Bua TeH3opa nHepummn? (npumMep)

{MpumeyaHme: NyHKTbI, OTMEYEHHbIE 3HaKamm BONpPOCca, MOryT He BbIHOCUTBCS Ha 9K3aMeH}

MpenBapuTenbHbIA MaTeMaTUYECKNA MUHUMYM, HEOOXOANMbIV ONsS MOHMMaHMS Kypca
"TeopeTtuyeckasa MexaHnka"

BekTopbl 1 BENCTBUS HAL HUMU (CKANSPHOE U BEKTOPHOE NPON3BEAEHUS, PA3N0XEHMNE BEKTOPOB).

MaTpuupl 1 KBagpaTuyHble oopMbl. [prBeaeHe MaTpuLL BTOPOro 1 TPETbEero nopsiaka K
LmaroHanbHoOMy BMY.

HeonpeneneHHble 1 onpeaeneHHble UHTErpanbl U NPou3BoAHbIE. 3aMeHa NEPEMEHHbIX B
NHTEerpanax.

Obwwne meToabl pelweHns andpdoepeHUmnanbHbiX ypaBHEHWA NepBoro 1 BToporo nopsiaka. Obwue un
4aCTHbIE PeLeHmsl.

KomneTteHuun obyyatowwerocs, nepeymcneHHble B pasaene 3 4aHHON nporpammel, NpuobpeTaroTcs
nocpeacTBoM pasbopa v npopaboTkm NEKLMOHHOIO Matepmana, NocpeacTBOM paboTbl BO BPEMS
ayONTOPHbIX 3aHATUIA U NOCPEACTBOM CAMOCTOSITENBHOM paboThl, MPeayCMOTPEHHbIX yHEOHbIM
nnaHoMm.

7.1. OcHOBHas nuTteparypa:

1.Tanpay J1.0., Indowwny E.M. TeopeTtuyeckasa pusuka. T.1 MexaHnuka , M., dusmatnut, 2007.- 224
c. http://e.lanbook.com/books/element.php?pl1_id=2231

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

3. Hukuntun H.H. Kypc TeopeTtunyeckomn mexaHunku. JlaHb, 2011, 720 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1807
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4. Tastokos, ®.X., Tasokos, b.®. 3agaHns no kypcy "TeopeTnyeckas mexaHuka. [nHammka To4Ku
N MexaHM4yeckoi cmuctembl”. YyebHo-meToanyeckoe nocodbue / KazaH. dpenep. yH-T, Mex.-mart. goak.;
?KasaHb: [KazaHckuih yHuBepcuteT], 2011.727 c.

7.2. JlononHuTenbHasa nuteparypa:

1. NeywuH A.M., Hurmatynnun P.P., MNpowwuH KO.H., TeopeTtuyeckas gomanka. MexaHuka
(NpakTnyeckuit Kypc) 3agadHuk ons guankos, N3a. "Mactep Jlann", KasaHb, 20083.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
2. Ctpenkos C.I1. MexaHuka. IlaHb, 2005, 560 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=589

3. CHopHMK KOPOTKMX 3a4ad no Teopetudeckoin mexaHuke. Mon pen. Kene O.3., ispatenbcTBOo:
INanb, ISBN:978-5-8114-0826-9, 3-e naa., ctep., 2009, 368 cTp.

http://e.lanbook.com/books/element.php?pl1_id=183

4. HurmatynuH P.N. MexaHuka cnnowHown cpenbl, KuHematuka. duHamuka. TepmoanHamuka.
Cratuctnyeckas omHammka: y4ebHuk ons CTyaeHToB Bbicwux y4ebHbix 3aBeneHmnin. ?Mocksa:
MN90TAP-Meana, 2014.7639 c.

7.3. UHTepHeT-pecypcChbl:
ObpaszoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
Cant katpenpbl Teopetnyeckon guankm KDY - http://portal.kpfu.ru/main_page?p_sub=8205

CtpaHuupbl npenogasartener kadenpsbl: Kytysosa A.C. -
http://portal.kpfu.ru/docs/F1873255007/a.s.kutuzov.html

CTtpanuubl npenogasatenen kagenpsl: NMpowwvHa KO.H. - http://mrsej.kpfu.ru/pro/
OnekTpoHHas bubnuoteka MexaHUKo-MaTematuyeckoro doakynoteta MI'Y - http:/lib.mexmat.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNS)

OcBoeHne ancumnnanHbl "TeopequeCKaﬂ MexaHunka. MexaHunka CniowHbIX cpe,u" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €QUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin BAeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 06opynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBnieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAOOHON 1 BOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YuyebHo-mMeToanYeckas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
3NEKTPOHHO-bmbnnoTteyHon cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaoCcTaBneH CTyOeHTaM.
ONeKTPoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4€OHO-METOANYECKON NMTepaTypbl Ons By30B C
yCnoBmeMm 06a3aTenbHOro cobntoaeHns aBTOPCKMX U cMexHbIX npae. KHuradorng obecneynsaet
LWMPOKWUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM anst 06pa3oBaTeNnbLHOro Npouecca n3gaHnsim ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

YyebHble ayamTopun Ans NPOBeAEHNS NEKLMOHHbBIX U NPaKTUYECKMX 3aHATUA. MynbTMeonitHoe
obopynoBaHue (HOyTOyK, MPOEKTOP, NPE3EHTEP, SKPaH, KOMOHKM).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @IOC BINO un yyebHbIM nnaHom no
HanpaeneHno 011200.62 "duamka" n npodnnio NOAroTOBKN He NPesyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbin Homep 676517
Ctpanunua 21 n3 22.

A



Mporpamma gucumnnuHbl "TeopeTudeckas MmexaHmka. MexaHuka cnnowHbix cpen”; 011200.62 dusuka; 3aBenyowmin kadpeopown, o.H.
(mpodpeccop) MpowwnH HO.H.

AsTop(bl):

MpowwH KO.H.

" 201 _r.
PeueH3eHT(bl):

Conosbes O.B.

S 201 __r.

PernctpaumnoHHbii Homep 676517 5AE
Ctpanunua 22 ns 22. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



