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Mporpamma omcuunnuHbl "TeopeTnyeckas mexaHuka"; 03.05.01 ActpoHomus; 3aBenyiownii kadpeopow, a.H. (npodpeccop) MpowwH KO.H.

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 MexaHuka" aBnsaTCA n3y4yeHne OCHOBHbIX
NOHATUIA, 3aKOHOB, MOOenen n ypaBHeHI/IVI OBNXEHNA TeopequeCKon MeXaHNKN

2. MecTO AMCUMNIMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.13 ducumnnmHbel (Moaynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.05.01 AcTpOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

[ns 0CBOEHUS ANCUUNANHBI HEOOXOAUMbBI 3HAHUS OUCLUMAVH: MaTEMATUYECKUIA aHanma,
aHanuTnyeckas reomMeTpus, nuHenHas anrebpa, MmexaHuka, ontuka, konebaHus 1 BonHbl. SBnseTCS
6a30BO AMCLMMNINHON ANS N3YY4eHWS OPYyrMx KYpCoB TEOPETUYECKON OM3NKN (DNekTpoanHammka,
KBaHToBas Teopus, TepmoanHammka u ctatucTnyeckas gousuka). OcsoeHve aucumnnumHel Bynet
cnocobcTBOBaTH YCMNELWHOW NPOGECCMOHANIBHON AEATENBHOCTM, MO3BONUT B faNIbHEWIIEM N3yYaTb
LMCLMNANHBI OCHOBHOW 06pa3oBaTtenbHOM NporpaMmbl cneumanureTa.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwmndpposka
Lincpp komnereHumu npuobpeTaeMor KoMneTeHLUU
OK-7 FrOTOBHOCTb K CaMOpas3BUTUIO, camopeannsauunu
(ObwekynbTypHbie NCMNONb30BaHNIO TBFC)) quKor6 nmeﬁumana ,
KOMMeTeHuunn) P
OrlK-1 CNOCOBOHOCTb OPMEHTNPOBATLCS B HA30BbIX aCTPOHOMUYECKNX U
(npodbeccrmoHanbHble OM3NKO-MATEMATUYECKMX TEOPUSAX N MPUMEHSTb NX B HAY4YHbIX
KOMMNeTeHuunm) nccnepnoBaHUsXx
AK-1 BNageHne Metogamm acTpoOHOMUYECKOro, oM3NYecKoro u
MaTemMaTtnyeckoro ucen
(NPOMECCHOHATbHbIE aTemaTn4eckoro NccneanosaHns npu aHanmse rnobanbHbIX
Npobnem Ha ocHOBE rNyboKMX 3HAHWIA OyHOAMEHTaNIbHbIX
KOMNeTeHLmm)
PU3NKO-MaTEMATMYECKMX OUCLUMINH
k-3 CMOCOBHOCTb K MHTEHCUBHOM Hay4YHOIA 1
(MPOCPECCNOHANEHEIS Hay4HO-UccnenoBaTenbCckom uegTeanocm
KOMMeTeHuunn) y

B pesynbtate 0CBOEHUS ONCUMNMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

TeopeTnyeckme 0CHOBbI, OCHOBHbIE MOHSTUS, 3aKOHbI 1 MOAENN TEOPETUYECKON MEXAHWKI; UMETb
npencTaBneHne 0 COBPEMEHHOM COCTOSIHMM 3TOro pasaena TeopeTUHeckon Uankm

2. DONIXEH yMeTb:

MoHnmaTb, n3naratb M KPUTMHECKN aHaNM3MpoBaTb 6a30Byt0 06LWENINYECKYIO MHGOPMALIMIO;
NoNb30BaTbCSA TEOPETUYECKMMIN OCHOBAMW, OCHOBHBIMW MOHATUSMMW, 3aKOHAMW U MOAENSMU
TEOPETNYECKON MEXAHVKM; OOPMYNMPOBATL 1 NOKA3blBATb OCHOBHLIE PE3YNbTaThl TEOPETUYECKOWA
MEXaHVKM, 3anncbiBaTb OCHOBHbIE YPaBHEHUS ABUXEHMS NPOCTbIX MEXAHNYECKMX CUCTEM

3. DONXEH BnaneThb:
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HaBsblkamun peleHnda 3agad 0 ABNXEeHUN NPOCTbIX MeXaHN4YeCKnX CUCTEM, HaxoXOeHn nx 3aKkoHOB

OBVXEHNSA 1 TPaeKTopUi

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K AanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHnu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI: 9K3aMeH B 4 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCTBO AN fonycka K 3a4eTy

28 6annos.

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

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

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

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHou paboTtbl No gucuunamHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHow paborbl,
Henensa NX TOYAO0EeMKOCTb Tekywiue coopMbl
NI Bwcumnnanul - CoMeCTRCoccrps (8 wacax) Xorpans
Nexumn MpakTnueckumelllaboparopHble
3aHATUA paborbl
YCTHbIN onpoc
Tema 1. HavyanbHas [NMncbmeHHas
1. 4 1 0 1 0
npoBepoyHas paboTa paboTa
MncbmeHHoe
Tema 2. OCHOBHbIE JomMallHee
NMOHATUSA, 3aKOHbI U 3apaHue
2. [ypaBHEHUS OBUXEHUS 4 1-3 9 8 0 KoHTponbHas
Knaccuyeckom paboTta
MeXaHUKN YCTHbIA onpoc
[MncbMeHHoEe
JomMaluHee
Tema 3. OcHOBHblE 3apaHne
3. |[MoLenu Kknaccu4eckom 4 4-7 12 10 0 KoHTponbHas
MEXaHWKMN paboTa
YCTHbI onpoc
Tema 4. KoHTpONbHas
4. |pabota €1 (no Temam 4 7 0 2 0
2,3)
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Buabl u yachol
ayoMTOpHOM paboThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywime copmMbl
N 'DMI(\:IIL:)V,:J,I-;;LI;HH/ Cemectp cemecTpa (B wacax) KOHTpONSA
Nekumn MpakTnyeckmellabopatopHbie
3aHATUA paboTbi

lNncbmeHHoe
JomMallHee
3aaaHne

5 Tewma 5. Mexarnka 4 8-10 8 9 0 KoHTponbHas

" |[4acTuu co CBA3SAMU
H paboTta

YCTHbIN onpoc

Tema 6. MexaHvika YCTHbI onpoc

[MucbMeHHoe
. [A0CONIOTHO TBEPAOrO 4 |1012| 5 2 0 nomaiiHee
Tena. OCHOBHbIE 3anaHme
NOHATNS.
lMucbMeHHas
Tema 7. Ctatuka paboTta
- |cncTembl matepuanbHbix| 4 1o 0 1 0 MNucbmeHHoE
TOYEK U TBEPAbIX TEN nomauwHee
3afaHue
Tema 8. YpaBHeHus KoHTponbHas
OBUXEHNS B paboTta
8. HenHepuunanbHON 4 12 2 1 0 YCTHbIN onpoc
cucTeMe otcyeta
YCTHbIN onpoc
KoHTponbHas
Tema 9. Manble paboTta
9. [konebaHus 4 13-15 9 9 0 MncbmMeHHoe
MEXaHNYeCKMX CUCTEM nomauwHee
3afaHue
Tema 10. KoHTponbHas
10.|paboTta €2 (no Temam 4 15 0 2 0
5,8,9)
KoHTponbHas
paboTta
Tema 11. OnemeHTbl YCTHbIN onpoc
11.|aHannTnyeckon 4 16-18 9 7 0 lMncbMeHHoe
MEXaHWKMN nomauwHee
3afaHue

Tema 12. OCHOBHblE
12.|[noHaATMA MexaHuKun 4 16-18 0 0 0
CMMOLWHBIX Cpe.

Tema 13. KoHTponbHas

YCTHbIN onpoc

13.|paboTa €3 (no Temam 4 18 0 2 0
11-12)
Tema 14. lNooroToBka K
14. 9K3aMeHy 4 0 0 0
Tema . UTorosas 4 0 0 0 Ok3aMeH

doopma KOHTpoOns
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Buabl 1 yachbl
ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmMbl

cemecTtpa (B yacax) KOHTpOns

MpakTnyeckmellabopatopHbie
3aHATUSA paborbl

NToro 54 54 0

Paspen
N OducunnnuHbl/ CemecTp
Monayns

Nekunn

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. HauanbHasi npoBepoyHas paborta

npaktnyeckoe 3aHsitne (1 yaca(os)):

HavanbHasa npoBepoyHas pabota (and. ypaBHEHUS, MHTErpupoBaHne, AugepeHUnpoBaHne)
Tema 2. OCHOBHbIE MOHATUS, 3aKOHbI U YpaBHEHUSI ABUXEHNSA KNacCUYeCKON MeXaHUKH
JNeKLMOHHoe 3aHsiTue (9 4aca(os)):

(Oanee B ckobkax ykasaHa ctommocTb Bonpoca B BPC.) MNpeomeT knaccnyeckomn MexaHmkm (2).
Pasgenbl MexaHuku (2). NMoHaTNE MaTepuanbHOM TOYKM U KUHEMATUKN ABUXEHUS.(2). 3anucb
OCHOBHbIX KWHEMATUYECKNX XapakTePUCTUK ABUXEHUS B AeKapToBoW (2), umnnHapuydeckon (7) n
cpepunyeckon (CU 15) cuctemax koopamHart. [NoHATME O eCTEeCTBEHHOM TpexrpaHHuke (15).
[MpocTpaHcTBO (3) 1 BpeMs (2) B knaccuyeckon mexaHuke. NoHsaTmne cunbl n maccsl (3). Mpumepsl
Cun, BCTPeYarLWwmxcs B knaccmyeckom mexaHuke (4). 3akoHbl HotoToHa (3). MpuHumn
oTHocutenbHocTn Manunes (4). NoHaTMe 06 MHepLUManbHOK cMcTeMe oTyeTa (2) U ypaBHEHNS
IOBUXEHUS KNaccuyeckom MexaHukn (12) B pasnuyHbix cucteMmax koopamnHat. HayanbHble ycnosums
(2) 1 NPUHLMN NPUYUHHOCTM KNaccru4eckon mexaHuku (6). Pabota u knaccudpmkaums cun (5).
MoTteHumanbHble cunbl (4). MNMoTeHumnanbHas saHeprus (6). Vx B3ammocsasb. [Npumepbl ong
NOTEeHUManbHbIX CUJI, BCTPEYALWUXCS B KNaccnyeckon mexaHuke (5). KpusonnHenHas cuctema
koopauHar (1), koagodomumeHTbl Jllamme (3), ypaBHEHUS OBUXEHUS NS Hee (2) (BblBOL YpaBHEHWUI
NarpaHxa +18). Mpsmas (2) n obpatHas (2) 3apayn AMHaAMUKK. 3aKOHbl COXPAHEHWS 1 UHTErpanbl
nBuxeHus (4). OCHOBHble TEOPEMbI KNIACCUYECKON MeXaHKn (2). 3aKOH COXpaHeHWs 4nsl CUCTEMbI
MaTepuanbHbIX TOYEK 1 ero CBA3b CO CBOMCTBAMU NPOCTPAHCTBA-BPEMEHN: - UMMyNbca
(oBHOpPOAHOCTbL NpocTpaHcTBa) (15); - MOMEeHTa nMnynbca (M30TPOMHOCTL NpocTpaHcTea) (20); -
9Heprum (04HOPOLAHOCTb M U30TPOMHOCTL BpeMeHu) (20). Cnctema matepmanbHbix Todek (1). LleHTp
nHepummn (Taxectu) (2). BHyTpeHHMe 1 BHewHue cunbl (1). 3aMKHYTble U KOHCEPBATUBHbIE CUCTEMbI
(3). 3aKOHbI MU3BMEHEHMS AN CUCTEMbI MaTEpUasnbHbIX TOYEK: - UMMYNbCca, 3aMKHYTble CUCTEMBI (5+3);
- MOMeHTa uMmnynbca (8+3); - NONHOM MexaHU4YecKom aHeprum (8), Buabl cun (2), KOHCEpPBaTUBHbIE
cucTembl (2). BHyTpeHHSAS aHeprus cuctemol (4).

npaKkTudeckoe 3aHsitne (8 yaca(os)):

PeweHune 3anay4y. OCHOBHbIE NOHATUS, 3aKOHbI 1 YPABHEHUS OBUXEHUS KNACCUYECKON MEXaHUKM;
3aKOHbl NUBMEHEHUS U COXPaHEHUS UMMNYNbCa, MOMEHTA NMMNYNbCa U SHEPrun U UHTErpansb
nsuxerus. CA VIHTerpupoBaHue ypaBHEHU OBUXEHNUS B CydYasx 4acTHbIX Buaos cun (10).
(rapMOHMYECKUI OCLUMNNATOP, OBUXEHME B Cpeaax C TPEHUEM, OBUXEHNE B NONe TAXECTH,
OBUXEHWE 3apSXEHHON 4acTuLbl B OQHOPOAHOM MarHUTHOM NOMe N B CKPELEHHbIX OAHOPOOHbIX
SNEeKTPUYECKOM 1 MarHUTHOM MONSX, NPOCTPAHCTBEHHbIA OCLMANATOP, ABUXEHME B
rpaBMTauMOHHOM (KyNOHOBCKOM) none v T.4.). [Npumep npsamon 3agayn guHamukm (popmyna buHe
(8), 3akoH BceMupHoro TsaroteHmns (+5)). CU MNpumep obpaTtHoi 3anaqn mexaHuku (5)
(NpocTpaHCTBEHHbIN ocumnnaTop (8)).

Tema 3. OCHOBHbIe MOAENMN KSTaCCUYECKON MeXaHUKU
neKkunoHHoe 3aHsiTne (12 yaca(os)):
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OLHOMEepHOe ABMXEHVE MaTepuanbHON TOYKKM, cBOMCTBA ABMXeHMS (8). Obwee peweHwne (8).
LBrxeHre matepmanbHOM TOYKW B LLEHTPaNlbHO-CMMMETPUYHOM none. [loctaHoBka 3agayn (2).
WHTerpanbl OBMXEHNS N OCHOBHbIE CBONCTBA (7). DGEEKTUBHbIV NOTEHUMAN N KAYECTBEHHbIV
aHann3 aBuxeHus (6) (3aBNCUMOCTb 3G EKTNBHOIO NOTEHUMAna ot pacctosHus (2), obnactu,
3anpelleHHble U paspeLleHHble ang ABUXeHUS (2), PUHUTHOE N NHJPUHUTHOE OBUXEHKE (2).
Ycnosue nageHns MatepuanbHOM TOYKU Ha cunoBom LeHTp (8). [BuxeHne matepunanbHOM TOYKK B
LieHTpanbHO-CMMMETPMYHOM none. Obuiee peleHne: TpaekToprs ABUXEHMS N 3aKOH OBUXEHMS
yacTuubl No TpaekTopun (15). Ycnoeue 3amkHyToCTM TpaekTopun (5).) Obuwee peleHne 3anaqun
Kennepa: nBnxeHne yactuubl No4 OENCTBMEM CUbl, 0BpaTHO NPONOPLMOHANbHOM KBaapaTy
pacctosHus (noteHuman U = —a/r) ? ka4eCTBEHHbIN aHanu3 (7), HaxoxaeHune tpaektopum (10),
aHanua peweHuns (2), kocMmyeckne ckopocTn (5). 3akoHbl Kennepa (3), nx BbiBog (2+2+5).
LBuxeHne matepmanbHoi Touky B none U(r) = a/r (ka4ecTBeHHbI aHanna: obwue ceoicTea (3) u
TpaekTopus (3), BbiIBOA BblpaxeHus ans tpaektopum (+5)). Mpobnema aByx Ten, NnocTaHoBKa 3anaqu
(3). BbiBOA, ypaBHEHWIA OBMXEHUS LLEHTPA MacC 1 (PUKTUBHOW YacTuubl (8). 3akoHbl coxpaHeHus (5).
MpuMmepbl 3agaym asyx ten. [suxeHune cuctembl 3emna-ConHue (3). [BoriHbie 38e3abl (3).
lMonpaeka k TpeTbeMy 3akoHy Kennepa (6). CU PaccesiHne gByx yactuu. [loctaHoBka 3agayn (5).
Noboeow yaap (6). duarpamma nmnynbcos (10). Ycnosune 3axsata vactuy (4). CU PaccesHue
NnoToKoB YacTtuu,. [NocTtaHoBka 3adaqu (2). dudpdoepeHumanbHoe nonepevyHoe spdekTuBHoe
cedyeHune paccesHus (10). Dopmyna Pesepdoopaa (10). HacTtHble cnydanm (3).

npaktnyeckoe 3aHsitne (10 4yaca(os)):

PeweHne 3apay. OCHOBHbIE MOAENN KNACCUYECKOM MEXaHUKM (O,EI,HOMepHOG OBnXeHwne, nBn>XxeHune B
LeHTpanbHO-CUMMETPUYHOM MOJie, r|p06neMa OBYX Te€Jl, NOHATNE O paCCeAHUN l-IaCTl/ILI,)

Tema 4. KoHTponbHas paborta €1 (no temam 2,3)
npakTnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota €1 (no temam 2,3)

Tema 5. MexaHuKa yacTuL, CO CBA3AMU
neKuMnoHHoe 3aHsiTne (8 yaca(os)):

CB0b60HblE 1 CBA3AHHbIE cUCTEMBI (1). MOHSATME O CBA3SX, ABMXEHNE CUCTEMBI MPU HANNYMK
ceazent (1). Knaccugoukaums cesasen (3). lNMpumepsl ceazent (8=+1+1+1+2+3). TpyoHOCTU pelieHns
3a[a4n guHaMUKM Npu Hannyaun cesaseli (2). CtenexHn ceoboapbl cnctemsbl (2), 06006LWeHHbIe
KoopavHartbl (2). JencteutensbHole (2), BO3MOXHbIE (3) 1 BUpPTyanbHble (5) nepemeweHmns.
NoeanbHble cBA3U 1 nx npumepbl (4+4). MpuHUMnbl BUPTYanbHbIx nepemeleHmnin anambepa (2+5).
YpaBHeHus JlarpaHxa nepsoro poja (C peakumamm cesasei) (2, ¢ BbiBogom +10). ??? 3akoHbl
N3MEHEHNS UMMyNbca, MOMEHTa UMMNYNbCca N 3Heprum Npu Hanu4mm ceasen (8). PeweHne 3anady c
MOMOLLbIO ypaBHeHuiA JlarpaHxa nepeoro poaa (3) ? obwwmii peuenTt. Toyka oTpbiBa YacTuLbl NpU
cockanb3biBaHuy no napabone (+10). AuHammueckuin npuHumn Janambepa n ypaBHeHns JlarpaHxa
BTOPOro pona ans 06o6bweHHbIx koopauHart (3, ¢ BbieogoM +20). PelweHne 3apay B choopmanviame
ypaBHeHuin NlarpaHxa (obwuin peuent) (8). HaxoxaeHue doyHkumum JlarpaHxa onst MexaHn4eckom
cucteMmbl (4). NpuMepbl: rapMOHNYECKUIA OCLUANATOP, ABUXEHWE B LLEHTPaNbHOM none, CBOboAHbIE
yactuupl,? (4). CTpykTypa doyHkumm Nlarpanxa (7). ??? MNoHatve 06 0606weHHOM noTeHumane (9).
Cuna, pencTBylolWwas Ha CUCTEMY 3apsXEHHbIX YacTUL, BO BHEWHEM 3N1eKTPOMarHUTHOM rnone Kak
npumep 0606WeHHO noTeHumanbHol cunbl (9). duccunatueHas goyHkuns Panes (6). CeolicTea
doyHKUMK (3) 1 ypaBHeHwui NlarpaHxa (3). O6obweHHbIe UMNYbChl (2), LMKINYECKNe NepeMeHHble
(2) n nHTerpanbl gBuXeHNs (2) B dhopmanmame ypaBHeHuin JlarpaHxa. Ob6obweHHas aHeprus (3)
on3n4eCcKon cnucTembl (PyHKUnsa MamMmnbToHA), 3aK0oHbI n3meHeHus (10) n coxpaHeHus (3)
06006LeHHON aHeprumn cuctembl (narpaHxes dpopmanmam). O6o6LWeHHO KOHCEPBATUBHbLIE CUCTEMBI
(2).

npakTudeckoe 3aHsitne (9 yaca(os)):

PeweHve 3apnay4y. MexaHvka 4acTuu co CBA3SMU, ypaBHeHus JlarpaHxa 1 v 2 pona

Tema 6. MexaHuka abconoTHO TBepAoro rena. OCHOBHblE NOHSATUS.

JIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

KETPOHHBH
B_EPCHTET
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AbcontoTHO TBepaoe Teno (1). He3aBncumblie koopavHaTtbl TBepAoro tena (6). Oiineposbl yribl (6).
[MonoxeHne CKOPOCTb 1 YCKOPEHME NPOU3BOSIbHON To4YkM TBepaoro Tena (10). TeH3op uHepumm (8).
BnusHue cummeTpum TBEPLOro Tena Ha Bug TeH3opa uHepuun (3). MNoHsiTue 06 annunconge
nHepuum (4). MoMeHT nmnynbca TBepaoro tena (5). YpaBHeHns OBuxeHus TBepnoro tena (5).
KnHematuyeckne ypasHeHus dinepa (4). lNnockonapannenbHoe OBMXEHWe TBEPLOro Tena (2).

7?7 [1BMXeHne Tena, 3akpenieHHoro B AByx Toykax (8). [suxeHune TBepaoro tena ¢ 04HOM
HenoABUXHOM Toukon (2). dnHammnyeckne ypaBHeHus diinepa (6). [BuxeHne cBo60IHOro
CUMMeTPUYHOro Bonyka (6). Hytaums (1).

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

Pewenne 3anay. MexaHnka abcontoTHo TBepaoro tena. OCHOBHbIE MOHSATUSI.

Tema 7. CtaTka CUCTEMbI MaTepualribHbIX TOYEK U TBepAbIX Ten

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

PeweHne 3anay. Ycnoens paBHOBECUS CUCTEMbI MaTepUasbHbIX TO4EK U TBepabix Ten (12)
Tema 8. YpaBHeHUs1 ABNXEHUSA B HeMHepLanbHOM CUCTEMEe OTcYeTa

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

YpaBHEHNS OBUXEHUS B HEMHepUManbHou cucteme otcyeta (3+12). Cunbl nHepuunm (6).
??77?YpaBHeHNs OBUXEHUS MaTepuanbHOM TOYKWN Y MOBEPXHOCTM 3emnn (16).

npakTudeckoe 3aHsitne (1 yaca(os)):

PeweHune 3anay. YpaBHeHNS OBUXEHUS B HEMHEPUMANTbHON cnucteme otcyeta. Cunbl MHEPLMW.
Tema 9. Manbie konebaHnsi MeXxaHU4YECKUX CUCTEM

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

Marnble konebanus (1). lluHeapusauns ypaBHeHUA OBUXEHUS (4) U pelleHne 3a8a4m O NNHERHbIX
KonebaHusix ¢ oAHOI cTeneHbto cBoboapl (4). MapMoHuyeckne konebaHus (1). @azoBbii NopTpeT
ocuunnatopa (4). JImHenHble ooHOMEPHbIE KonebaHusi B NpUCYTCTBUM CUM TPEHUS (3aTyxatowwme
konebaHus) (10). BblHy>XAeHHbIe NNHEHbIe 0AHOMEPHbIE KonebaHunst B MPUCYTCTBUM CUN TPEHUS.
Obwee peweHne (12). KonebaHusi Npu HANUYUKM CUN TPEHUS U NEPUOLNYECKON (MO 3aKOHY
KOCUHyca) BbiHyxaatower cunbl (12). PesonaHc (7). CU MoseneHne konebatenbHoOM CUCTEMBI
BOHNM3KN pesoHaHca (5). JllnHeapusaums ypasHeHuin opuxeHus (10) n peweHne 3agadm o cBo6oaHbIX
NIVHENHBIX KonebaHnsX MexaHU4ecKo CUCTEMbl CO MHOTUMU CTeneHsIM1 cBoboAbl (COBCTBEHHbIE
yacToTbl (6) 1 HopManbHble koopanHaThl (9)). 3apadya. HacToTbl U HOpManbHble KonebaHnst CUCTEMD
N3 TPex MatepuanbHbIX TOYEK Ha MMadKoM CTepXHe, CBA3aHHbIX MPY>XMHaM1 OANHaKOBOW
xecTkocTu (+18). KonebaHus monekyn (8).

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

PeweHne 3anay o manbix konebaHnsx MexaHM4eckomn cuctemsl (06wmin peuent) (7).
Tema 10. KoHTponbHas paborta €2 (no temam 5,8,9)

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

KoHTponbHas paboTta €2 (no Temam 5,7,8)

Tema 11. AneMeHTbl aHANUTUYECKON MEXAHUKKN

JNIeKLMOHHOe 3aHsiTne (9 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 647718 5AE
CtpaHnua 8 ns 23. 111 YHI:I

S OEMALIGH



Mporpamma omcuunnuHbl "TeopeTnyeckas mexaHuka"; 03.05.01 ActpoHomus; 3aBenyiownii kadpeopow, a.H. (npodpeccop) MpowwH KO.H.

MprHLUMN HAaMMEHbLUEro OeiCTBUS ? BapnaLUMOHHbIA NPUHLXN TEOPETUYECKON MexaHnkuy (15).
BbiBog 13 Hero ypasHeHus JlarpaHxa (8). dyHkumua MamunbToHa (6). BoiBOA ypaBHEHWUI
MamunbTOHA (9). Pr3NYeckun cMbicn pyHKUMK TamMmunbToHA (6),3aKOHbI UBMEHEHNS 1 COXPaHEeHUs
0606wWeHHOon aHeprum (6), KOHCepBaTUBHbIE cUcTeMbl (1) (raMunbTOHOB chopmannam). HaxoxaeHve
doyHKUMKM ["aMunbToHa ONs MexaHn4eckom cuctembl (6). NprMepbl: rapMOHUYECKUIA OCLMNNISATOP,
LBVXEHNE B LIEeHTpasbHOM none, cBoboaHble yacTuubl,? (+4). Linknnyeckne koopanHaTtel (2),
NHTErpanbl ABMXeHus (3) B raMnnbToHOBOM doopManmame. Ckobku lNMyaccoHa (2), ux cBoicTBa
(6+4). dyHpameHTanbHble ckobku MyaccoHa (3). Teopema NyaccoHa (6) u ee cnencTeus (4).
KaHoHunyeckme npeobpasosaHus (3). Npounssoasime doyHkummn (9). NMpeobpasosaHus JlexaHapa
(nepexon Mexay Npon3BoasWMMN OYHKLMAMM pasHoro Tmna). lNonyyeHne KaHOHUYECKMX
nNpeobpasoBaHnii C MOMOLLbIO MPON3BOAAWMX PYHKUMIA (6). MNpuMepbl KAHOHNYECKUX
npeobpasoBaHuii (6). lHBapmMaHTHOCTb CKOOOK MyaccoHa OTHOCUTENBHO KAHOHNYECKMX
npeobpasoBanHuii (9). beckoHeyHO Manble kaHoHMYeckne npeobpasoBaHus (14). NepeMeHHble
nencteue-yron (5). YpaBHeHune MamunbToHa-Akobwn, ero BoiBog, (9), domsnyeckunii cmoicn F2 (6).
YnpouieHune ypaBHeHns MammnnbToHa- kobu (5) ons KOHCepBaTMBHbIX CUCTEM (MPUHLMM
MonepTion), LMKNMYeCcKnx koopamHat, ? PazgeneHne nepeMeHHbIX B ypaBHeHMM MaMunbToHa-Akobw
(12), kak Hanbonee obwwmii MeTon ero ynpoueHus (2+2). HaxoxaeHne 3akoHa ABUXEHUS MO
N3BECTHOWN rnaBHoM doyHKuuKM MammunbToHa ? Akobwm (7). PeweHne 3anay ¢ MOMOLLbIO YPaBHEHNS
FamunbToHa-Akobn? obwunii peuent (15). CU PeweHne 3agaym o oBMXeHUN Tena, bpoweHHoro noa
YIrNIOM K FOPU30HTY C MOMOLLbIO YpaBHeHNs MaMunbToHa-Akobu (+17). dasoBoe NPoCTpaHCTBO (4).
Teopema Jlnysunng (10+6).

npaktnyeckoe 3aHsitne (7 4aca(os)):

PelleHune 3a0a4. SNeMeHTbl aHANUTUYECKOR MEXaHUKK ( ypaBHEHUS FaMUNbTOHa, KaHOHMYeckue
npeobpas3oBaHusi, ypaBHeHne FaMunbToHa-SAkobu, ckobkm MNyaccoHa, npeobpasoBaHne ypaBHEHWIA)

Tema 12. OCHOBHbIE MOHATUS MeXaHWUKUN CIJIOLIHbIX Cpea.
Tema 13. KoHTponbHas paborta €3 (no temam 11-12)
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas pabota €3 (no temam 11-12)

Tema 14. NoarotoBka K 3K3amMeHy

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMMNINHBI (MOLYNSA)

dopmbl
Hepe- Buabl
N Paspen Ce- | na CaMOCTOSITeNbHON ;npzcﬂ;b ';2:7&‘;2’_'
ducunnnuHbl MecTp| ceme paboTbi (& uacax) | renomon
cTpa CTYOEHTOB paGoTbl
BbinonHeHne nomaHmx pabot E;osep-
1 nomalu-
Tema 2. HNX
OcHOBHbIE pabot
MOHSATUSA, 38KOHbI noAroToBKa AOMaWHero 3afaHuns .

2. [M ypaBHEHMS 4 1-3 4 ol
OBUXEHMNS e e
Knaccu4eckom
MexaHu1Km MOLroTOBKa K KOHTPONbHOW paboTe COHTPONH-

1 Had
paboTta
PernctpaunoHHbii Homep 647718 < 3;%1;}‘??(&1:{1;%’1;1‘
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dopmbl
Hene- Bunpbi
Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b ';g:g:;g‘_'
,D,VICU.I/IHHVIHI:I MecCTp| ceMme paﬁoTbI (B -lacax) ATEeNbHOW
cTpa CTyneHTOB pab6oTbl
MOAroToBKa OoOMallHero 3agaHus foMmaL-
Tema 3. 4 |Hee
OCHOBHble 3afaHne
. [Mmopenn 4 4-7 7 0ab
KNACCUYECKON NoAroToBka K KOHTPO/bHOM paboTe KOHTPONH-
MexXaHuKu 1 Has
paboTa
MOAroToBKa OoOMallHero 3agaHus nomaL-
6 Hee
Tema 5. MexaHuka 3anaHve
. [HacTny co 4 18-10 7 Da0
CBS3SIMU NOAroToBKa K KOHTPONbHOW paboTe KOHTPONH-
1 Has
paboTta
Tema 6. MexaHuka
abcontoTHO MOAroToBKa OOMAalHero 3agaHus nomaL-
TBEPOOro Tena. 4 |10-14 2
* |OcHoBHbIE 0- ree
HU
MOHATUS. safanne
MoaroToBka JomMallHero 3agaHus noma-
Tema 7. CtaTtuka 1 Hee
CUCTEMDI 3agaHue
. [MaTepuranbHbIX 4 12 1 D30
TOuEK 11 TBEPIbIX NOAroToBKa K NMCbMEHHOM paboTe MUCb-
Ten 1 rg:'
paboTta
Tema 8. .
MOAroTOBKa K KOHTPOJIbHOW T
YpasHeHMs 04roToBKa K KOHTPONbHOW paboTe KOHTPONH-
. |[OBMXEeHns B 4 12 1 Has
HenHepumnanbHom paboTta
cucTeme otcyeTa
MOAroToBKa OOoMallHero 3agaHus nomaL-
4 Hee
Tema 9. Manbie 3apaHue
KonebaHus 4 |13-1
" [IMexaHunyeckunx MOAroToBKa K KOHTPONbHOWM paboTe KOHTDONH-
CUCTEM 1 Has P
paboTta
PervcTpaLmoHHblit Homep 647718 PAEKTPOHHDIH
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dopmbl
Hepe- Buabi
N Paspen Ce- | na caMoCTosiTe/IbHOM ;npzcﬂ;b ';g:g:;g‘_'
AducumnnuHel MecTp| ceme pa6ortbl (B uacax) |ATenbHom
cTpa CTyO.EeHTOB pa6oTbl
noaroToBka AOMAalHEro 3agaHus
A A A nomall-
4 Hee
Tema 11. 3apaHmne
11.|9neMeHTbI 4 |16-18
‘[@aHannTn4eckom NoOroToBka K KOHTPOJIbHOW paboTte )
MEXaHNKM KOHTPONH
1 Has
paboTa
Tema 12.
OcHOBHblE NOAroTOBKa K YCTHOMY OMNpocCy CTHBII
12.[MoHsiTMs 4 |16-18 5 P
MEXaHNKM P
CMNOWHbIX Ccpen.
Tema 14.
14.|NoaroToBka K 4 [MoarotoBka K aK3amMeHy 16  [ok3ameH
9K3aMeHy
Ntoro 54

5. O6pa3oBareibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
MHTEPaKTMBHO CPOPME C XMBbIM AMANOroM Mexay npenonaBaTtenem u ctyaeHToM. icnonb3oBaHme
MyNbTUMEONAHBIX CPeacTB u NHTepHeTa.

6. OueHOoYHbIe cpencTBa O/ TEKYLLEro KOHTPONSA ycrneBaeMoCT!, MPOMEXYTOYHOM

arrecrtaluvum no utoram oCcBoeHns1 ouCUnNnInHbl N y'-lEﬁHO-MeTOJJ.VIHECKOE obecneyeHue

camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. HauanbHas npoBepoyHas paboTa
Tema 2. OCHOBHbIe NMOHSAATUSI, 3aKOHbI U YPaBHEHUSI ABUXEHUS K/TaCCUUEeCKON MeXaHUKn
noMallHee 3afaHne , NPUMepPHbIe BOMPOCHI:

Pasbop 3apady n 3agauu: 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 PASOEJT 1. KUHEMATWVKA
MATEPUANBHOW TOYKM
KOHTpOnbHas paboTa , NpUMepHble 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
MpoBepka nomalHux paboT , NPUMepHble BONPOCHI:
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ 1. KUHEMATUNKA

MATEPUANBbHOW TOYKWN PA3LOEN 2. AMHAMUKA MATEPUATNIBHOW TOYKU

Tema 3. OCHOBHbIe MOAENU KNacCuyeckom MexaHuku
JoMalwHee 3agaHune , NpUMepHble BOMpPOCHI:

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

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

PernctpaumoHHbin Homep 647718
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KoHTponbHas pabota €1 Obwas no temam 2 n 3. TectoBble 3aaaqn (C hopmMynamm) no
TeopeTnyeckom MexaHuke npueeneHbl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 4. KoHTponbHas pabora €1 (no temam 2,3)
Tema 5. MexaHuKa 4yacTuvL, CO CBA3SMM
JoMalHee 3afaHune , NpUMepHble BOMpPOCHI:

Pasbop 3apay n 3apaym: Nleywur A.M., HurmatynnmH P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuka (npakTu4eckuii Kypc) 3agadqyHunk ons qovsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLEJ1 5. YPABHEHUA
NATPAHXA

KOHTponbHas paboTta , NpUMepPHbIE BOMNPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. TectoBble 3anauu (C popmynamm) no
TeopeTn4eckom MexaHuke npuseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 6. MexaHuka abcontoTHO TBepAoro Tena. OCHOBHbIE NMOHATUS.
foMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Pasbop 3apay n 3agaum: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuka (npakTnyeckuin Kypc) 3agadqyHuk s ou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical course.pdf PA3SLOEJ1 6. OB/XEHWE
TBEPOOIO TENA. HEMHEPUNANBbHBIE CUCTEMbI OTCHETA

Tema 7. Ctatnka cuctembl MaTepuanbHbIX TOYEK U TBEPAbIX TN
noMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

Pasbop 3apay n 3apaym: leywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtunyeckas comauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qovsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOEJ1 7. YCJTOBUA
PABHOBECWA CUCTEMbI, c. 139--156

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

3apaym no aton Teme 13 3agavHuka. Jleywmn A.M., Hurmatynnun P.P., MNpowwH KO.H.,
TeopeTnyeckasa pusuka. MexaHuka (npakTU4ecknii Kypc) 3agaqyHnk ans ousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/1 7. YCNOBUA
PABHOBECUWA CUCTEMbI, c. 139--156

Tema 8. YpaBHeHUsi ABUXEHUS1 B HEMHepLManbHOW CUCTEME OTCcUeTa
KOHTpONbHas paboTa , NpUMepHbIE BOMPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. Paszbop 3agay n 3agaum: NleywnH A.M.,
Hurmatynnuu P.P., MpowwH FO.H., Teopetuyeckas comamka. MexaHvka (npakTn4eckui Kypc)
3apayvHuk ong dpusnkos. http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
PASLEN 6. BNWXEHWE TBEPLOOIO TENNTA. HEMHEPUWAJIbHBIE CUCTEMbI OTCHETA

Tema 9. Manble konebaHuss MexaHU4YeCKUX CUCTEM
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

Pasbop 3apay n 3apaym: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLEJ1 8. MAJIbIE
KOJNNIEBAHNA MEXAHWYECKNX CUCTEM

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. TecToBble 3anaum (C oopmynamu) no
TeopeTn4eckom MexaHuke npmseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 10. KoHTponbHas pabota €2 (no remam 5,8,9)
Tema 11. AneMeHTbl aHANIUTUYECKON MeXaHUKU
JOMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PernctpaumoHHbin Homep 647718
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Pas3bop 3apady v 3agaun: JleywmH A.M., Hurmatynnud P.P., MpowwnH KO.H., TeopeTtnyeckas comsnka.
MexaHuka (npakTnyeckni Kypc) 3agaqyHuk s qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical course.pdf PA3LEJ1 9. YPABHEHUA
FTAMUJTIbTOHA. CKOBKW INMYACCOHA PA3LEJT 10. KAHOHMNYECKWE NMPEOBPA30OBAHUA.
YPABHEHUE TAMUNTbTOHA-AKOBU

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

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 cpea.
YCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

CamocTtogatenbHoe udyyenue. 1. langay /1. 1., Nincpwuy E.M. Teopusa ynpyroctu, M., duamarnur,
2007.- 264 c. Nmeetca 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 MexaHuku CrfowHbIX cped. Mooenn MexaHuku
CNNOWHbIX cpen: ynpyras cpena (5), naeanbHas Xuakoctb (5), HeCXXnMaemas XunokocTb (5), BaA3kas
XunaKocTb (5). OCHOBHbIE MOHATUS MeXaHUKU crnowHbIX cpef (10). TeH30p KOHEeYHbIX gedhopmaLmii
(10). Tensop manbix gedopmaumii (10). TeHzop nosopoTta (10). Vix ceoncTa. YpaBHeHue
HenpepbIBHOCTN ANs CrowHon cpedpbl (15). TeHsop HanpsxeHun (15): ero omnanyeckuin cMbicn un
ceowcTea. [MprMepbl. 3aKOH N3MEHEHNS SHEPrUK Ans crnowHon cpepl (20). YpaBHeHUe OBUXEHUS
(ypaBHeHue Siinepa) ong cnnowHom cpeabl (15). Cuctema OCHOBHbIX YpaBHEHUI MEXAHUKN
cnnowHblx cpef (20). MopeanbHas Xnaokoctb. OCHOBHbIE NOHATUA 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 BOMpPOCHI:

KpaTkunii KoHCnekT nekuuii, pasbop 3anad: leywuH A.M., Hurmatynnuu P.P., MpowwuH HO.H.,
TeopeTtnyeckas ousunka. MexaHuka (MpakTUY4eCKunin Kypc) 3agaqyHuK ons pousmnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf

Utorosas cpopmMa KOHTponsi
9K3aMeH (B 4 cemecTpe)

MpumepHble BOMPOCHI K 9K3aMEHY:

3anaum ons camocTosiTeNlbHOM paboThl CTYAEHTOB.

TecToBble 3aaa4n (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 coumsnka. MexaHuka (npakTn4eckumm
KypC) 3aga4qHuK ons ousmnkos.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf

dopma aTTectaunn: sKk3aMeH

PernameHT 6annbHO-PEATUHIOBOM CUCTEMbI MO NPAKTUYECKMM 3AHATUAM
"TeopeTnyeckasi MExaHMKa U OCHOBbI MEXaHUKM CMNOLWHbIX cpen” (2 Kypc, dd. NOTOK)
1] Tekywas paborta 5

[2] KoHTponbHble paboThl (3) 40

[3] CamocTosiTenbHble paboTbl (2) 5

[4] Ok3ameH 50

TeMma Kon-Bo 3aHATUI Bannbl
HavanbHasa npoBepoyHas pabora.

PerncrpaumnoHHblii Homep 647718 DAEKTPOHHEH
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YpoBeHb NOArOTOBNEHHOCTU CTYOEHTOB N0 MaTtemMatuke. BekTopbl 1 Mmatematmyeckme OencTsns Hag
HUMKU. VIHTerpmpoBaHue n gudgoepeHumnpoBaHne goyHkumin. OCHOBHblEe AndodoepeHumnanbHble
ypaBHEHNS N MeTodbl X peleHns. 3

1 KnHematuka matepuanbHOM TOYKK. 2

2 [lnHamrka matepuanbHON TOYKK. 3

3 MeTon 3aKOHOB COXpaHeHus

N OBUXEHWE B LieHTpasrbHOM none. 2

4 MNpobnema OByx TeN U TEOPUS CTONKHOBEHNS U pacCesiHMs YacTul. 2

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

KoHTponbHas paboTta "HbloTOHOB doopManmam knaccu4eckor mexaHukm" . Tembl 1-4 1 14
5 YpaBHeHusa JlarpaHxa 3

6 Manble konebaHns MExaHN4YECKMX CUCTEM. 3

7 YcnoBums paBHOBECUS CUCTEMBI 1

CamocTosaTenbHas gomalHsas pabota "Ycnoeus paBHoBecusi cuctembl”. Tema 7. 2

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

KoHTponbHas pabota "JlarpaHxes oopMannam Knaccuieckom mexaHukn". Tembl 5-6. 1 14
8 YpaBHeHus MamunbToHa. Ckobkm lMNMyaccoHa 2
9 KaHoHunuyeckme npeobpasoBaHus. YpasHeHne MamunbToHa-Akobu. 2(3)

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

KoHTponbHas pabota "MaMunbToHOB oopMannam Knaccu4eckorn mexaHukun". Tembl 8-9. 1 12
MepenucbiBaHne KP 1 (2)
Ntoro 24 (26) 50

MpumepHble 3a8a4v Ans KOHTPOJbHbIX PaboT:
KoHTponbHas paboTta €1

1. MaremaTtnyecknin MasiTHMK nepeMeHHon ONUHbI KonebneTcs B BepTI/IKaJ'IbHOVI naoCKoCTK No
rapMoHn4eCcKOoMy 3aKOHY . Hantn 3aBucnmocTb ot BpeMEHN KOMIMOHEHT CKOPOCTU N YCKOPEHNA U

BEMNYUHBI CKOPOCTU TOYKM A, ecnun anuHa | yactn OA HATK YMEeHbLLaeTCs No NMHENHOMY 3aKOHY.
2. YacTtunua oemxertcs B nnockoctn z = 0 no runepbone. CekTopHasi CKOPOCTb NOCTOSAHHA. HainTu
WHTepBasn BPpeMeHU, 3a KOTOPbIA YacTuLa CMECTUTCS U3 TOYKM C KOOPAMHATOM X1 B TOYKY C
KOOpAMHATOM X2.

3. Hanpasnmomaﬂ OC BpalwaeTcsa B rOpU30HTaNbHON MNOCKOCTU XY BOKPYr TOYKMU O c noctosiHHOM
YyrnoBOW CKOPOCTbIO. B atom nnockoctu sgonb OC nocTynaTenbHO C MOCTOAHHOW CKOPOCTbIO

nBuXeTcs ctepxeHb AB onuHoii I. CtepxeHb 0b6pasyeT npsiMoii yron ¢ Hanpaensitowein OC. Haiitn
3aBNCUMOCTb BEIMYMHbI CKOPOCTU N BEIMYMHbI YCKOPEHNS TOYKU B CTEPXHS OT BpeMeHu, ecnuv npu
t=0 Touyka A cosnagana c To4komn O.

4. Toyka OBUXETCS B MNOCKOCTU Tak, YTO Yron Mexay BEKTOPOM CKOPOCTM U paanyc-BeEKTOPOM BCE
BpeMs ABMXeHUs paseH f. HailTu ypaBHeHMe TpaekTopum TOUKN.

5. Touka ABUXETCS B NMNOCKOCTM Xy C NMOCTOSIHHON N0 BENNYMHE CKOPOCTbO. BEKTOP CKOpOCTY
obpasyeT C 0Cbto X Yron, MPonopLUMOHanbHbI BpeMeHu. HainTu ypaBHeHWE TPaeKkTopum TOYKMU,

VI306pa3VITb TpaeKToputo, HanTK BENMNYNHY YCKOPEHUA TOYKK, €CNN B HavalbHblA MOMEHT TO4YKa
Haxogwunacb B Ha4ane KkoopaunHar.

6. HacTnua OBuXeTcs B rOpM30HTaNIbHOM MNOCKOCTU. HalTn ypaBHEHME TPaekTopumn B AeKapTOBbIX
KOOpAMHaTax, eCnu OTPEe30K KacaTeNbHOW, 3aKNI0YEeHHbIN MeX 4y TOYKON KacaHUs 1 TOYKOWN

nepecevyeHn4 KacartefibHOM C OCbio X, UMeeT NOCTOAHHYIO O/INHY pP. Cumntatb, 4TO B HAYaNbHbIN
MOMEHT BPEMEHMN x=0, a 3aTeM yacTuua OBUXETCH B MONOXUTENBHOM Hanpas/ieHNN OCK X.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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7. MaTtemaTtnyeckuini MasiTHUK Maccbl m OTkNoHsieTcsa Ha yron fO n otnyckaetcs 6e3 HavyanbHOoM
cKopocTu. HanTtn HaTtsxeHme HUTK T B 3aBUCMMOCTM OT yrna f.

8. MapawoTncT npbiraeT ¢ camonéra, NeTawWwero No ropu3oHTany Ha BbicoTe h co ckopocTbto V0. Mo
Kakoi TpaekTopun OBMXETCS NapallloTUCT NPY 3aTSXXHOM NPbIXKe (00 packpbiTUs napauoTa),

ecnun cumna conpoTmneneHns Bo3nyxa F=-kv,rpoev - CKOPOCTb NMapawrTncTa.

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

10. Ha O4HOPOOHYHO NMPU3My A, nexaluyro Ha FOpI/I3OHTaﬂbHOI7I NAOCKOCTH, NONOXeHa ooHopoOoHasA
npn3ma B, macconm B n pa3 MeHblle. LnnHbl Nnpn3M paBHbl COOTBETCTBEHHO a N b. Tpeva mMexay

Npn3mMoi A 1 NNOCKOCTbIO HET. HEM3BECTHO, €CTb NN TPEHME MeXay NpuaMamun. B HavanbHbIN
MOMEHT BPEMEH NPU3Mbl MOKOATCS. 3aTeM npuama B HauMHaeT cKonb3uTb BHM3 Mo nNpuame A.

OnpenennTb AnvHy |, Ha KOTOpyto NepenBnHeTCs Npuama A, korga todka O npusmbl B goinpet oo
FOPU30HTANbHOM MNOCKOCTW.

11. Kaxaplit aneMeHT 6eCKOHEYHO TOHKOW OAHOPOLHOM HEMOABUXHON OKPY>XXHOCTM paanyca R
obuwei maccoin M nputsarmBaeT matepmanbHyt0 TOYKY Maccbl M, NeXallyo Ha nepneHamkynsipe K

NAOCKOCTUN OKPYXHOCTH, NpOoXoasilem 4yepea eé LEHTP. Cunbl NPUTAXEHNA ONMNCbiBAlOTCA 3aKOHOM
BCEMUNPHOIo TArotTeHuns. Oﬂpe,ﬂ,eﬂVITb CKOpOCTb, C KOTOpOI7I TO4YKa m nepeceqéT NNOCKOCTb

OKPY>XHOCTW, €CNI B Ha4asIbHblA MOMEHT OHa NMOKOMNAach Ha PaccTOsiHMS h OT NNOCKOCTK
OKPY>XHOCTW.

12. lBe TpPETN O,D,HOpO,D,HOI?I LEenoYKkn OanHbl | nexar Ha HaKIOHHOW NnonoYke, pacnonoerHoM non
yrnom a K ropn3oHTy, a 04Ha TpeTb cBob0HO CBUCAET BOOSb BEpPTUKaNn. B HayanbHbI MOMEHT

Llenb NOKOUTCH, 3aTeM MnoL O4ENCTBUEM NMOCTOSSHHOM CUSbl TAXECTU HAYMHAET COCKalib3blBaTb BHU3
Nno HaKMoOHHOM nonoyke. Hantn CKOPOCTb Lenn B TOT MOMEHT, KOrga BCA Leno4vka okaxeTCs Ha

nonoyke. KoagohnLUMEeHT TpeHMs Mexy LienoyKkol 1 NonoYKkol paseH f.

13. C noBepxHOCTN 3emnu BbICTPENNBAIOT CHapsiaom nof yriom fO k BepTukanu. Kakosa AonxHa
6bITb HaYanbHas CKOPOCTb CHapsAa, 4Tobbl OH ynan Ha 3eMnio Ha PacCTOSIHUM (MO NMOBEPXHOCTY

3emnn) B 4YeTBEpPTb ONUHbI 3kBaTtopa? Cuntatb 3emnio wapom paanyca R. YckopeHne 3eMHOro
NPUTSXeHUs y noBepxHocTn 3emnn g. ConpoTmBneHNeM Bo3ayxa npeHebpeyb.

14. /I3BeCTHbl NapameTp 1 3KCLEHTPUCMTET opbuTbl Tena, ABUXYLErocs B Nnone TAroTeHns 3emMnu.
HaiiT Benn4mHy ckopocTu Tena, Kak goyHKLUMIO pacCTOsiHWS OT LeHTpa 3eMu.

15. 3BeCTHbI NapameTp 1 aKCLUEHTPUCMTET OpbunThbl Tena, ABMXYLErocs B None TAroteHns 3emiu.
Haintun yron mexay pannyc-BeKTOpOM Tena U CKOPOCTbIO Tena, kak oyHKLMIO pacCToSHMSA OT LieHTpa
3emnu.

16. HainTn BbICOTY MCKYCCTBEHHOIO CNyTHMKA Han NOBEPXHOCTbIO 3eMnun, eCn OH BCE BPEMS
HaxXoOMUTCS Had O4HOM N TOW Xe To4kon akBatopa. Pagunyc 3emnm R = 6400 KM, ycKOopeHue

cBOOOHOrO 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 0T ConHua, Makc. 1

MWH. 3HA4YE€HNE CEKTOPHOIN CKOPOCTW, MAKC. 1 MUH. 3HAYEHWE YrNOBON CKOPOCTH.

18. [1Be yacTuupl ¢ Maccamm m1 1 m2 B3aMMOLENCTBYIOT MO 3aKOHY TAroteHuns. Kakmm
HepaBEeHCTBOM CBSA3aHbl Takne 3Ha4eHns Ux paanyc-BeKTopoB 1 CKOPOCTEN B HaYallbHbli MOMEHT

BPEMEHW, MPU KOTOPbIX BO BPEMS OaNbHEAWEro ABMXEHNS PACCTOSHNE MEX Y YacTMLUaMn ocTaeTcs
KOHEYHbIM?

19. Hantn nepByro N BTOPYO KOCMMNYeCKne CKOpPOCTK Ons Tena MmacCbl m ¢ y4eTOM KOHE4YHOCTW MacCChl
3emnun. Macca 3emnu, paonyc 3emMnu un YCKOpeHne cuibl TAXeCT y NOBEPXHOCTU 3emnu

M3BECTHbI.

KoHTponbHas pabota €2

1. [lnnHa | Nnockoro MasiTHYKa MEHSIETCSA MO 3a4aHHOMY 3aKOHY B 3aBUCUMOCTHW OT yrna OTK/IOHEHMS
oT BepTvkanu ¢p. Ckonbko cteneHer cBoboabl y Tako cucteMbl? CocTaBuTb ypaBHeHMe JlarpaHxa
2-ro poga ons yrna .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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2. Cnctema nnockas. Toyka maccon m1 MOXeT ABUraTbCS MO OCU X, a TOYKa Maccor m2
B3aVMOLENCTBYET C HEM NOCPEACTBOM MPYXUHKN XECTKOCTbIO K 1 ANIMHON B HeAedOpPMMPOBAHHOM

coctosiHum 10. Ckonbko cTeneHei cBoboabl y AaHHOM cuctembl? CocTaBnTb ypaBHeHMS JlarpaHxa
2-ro pona. B kayectBe 0606WEHHbIX KOOPAUHAT BbiIOpaTh HEOOXOAMMOE KONNYECTBO AEKAPTOBbLIX

KOOpOUHAaT To4ek.

3. Touka noageca NNoCkoro MasTHUKa ANVHOW | ABMXETCS MO OCK X MO 3a4aHHOMY 3akoHY. CKONbKO
cTeneHei ceobonpl y Takoi cuctembl? CocTaBuTb ypaBHeHUe JlarpaHxa 2-ro poga ans yrna .

4. Toyka Macco m MOXET OBuraTbcs no KpI/IBOVI y=x’\3 nog OencTemem cunbl Taxectn. Cuctema
KoopauHart Xy l'IOBépHYTa Ha yron a no 4yacosow CTpenke (T.e. yron Mmexagy ocbto y 1 BepTtukanbto

paBeH a). Pewntb 3amady o Manbix konebaHusix To4kn. Bce nonoxeHnsi paBHOBECUS OTMETUTb Ha
PUCYHKE.

5. Mexuy OByMsA HEMOABMXXHbIMKU OANHAKOBbIMU 3apsanamMn €, pacCTtodHne Mexay KoTopbiMA paBHO
a, no I'IpSIMOVI, coenuHsaoWen nx, ABUXeTcs To4Ka Maccom m, Hecyuwas Takoun xe 3apsag e. Pewntb
3anaydy o Manbix KonebaHmax To4KN

6. Touka Maccbl m OBMXETCS B LieHTpanbHoM none. CoctaButb GoyHKUMIO JlarpaHxa, B ka4ecTse
000061WEHHbIX KOopAMHAT BblbpaB cgrepryeckme koopamHartbl r, 8 u ¢. BeinvcaTb nHTerpan

OBUNXEHNSA, COOTBETCTBYHOLWMIA LLUKNNYECKOW KoopamHaTe. Bbinncatb ypaBHeEHUe ﬂarpaHxa,
COOTBETCTBYIOWEE KoopanHarte r.

7. Haintn obee peweHne 3anaym o Manbix konebaHusix Yactmupbl Maccbl m, CnocobHol ABMraTbCs No
MOBEPXHOCTM, 3a0aBaEMOl ypaBHEHMEM BMAA z=KBafpaTnyHasa doopma koopamHaT x ny (ocb z -
BEpPTUKA/bHA).

KoHTponbHas paboTa €3

1. Haritn doyHkumio JlarpaHxa cuctemsl, pyHKUnS [flaMmnbToHa KOTOPON nMeeT Bug,
H=q1*p2-g2*p1+a(p12+p2"2). 3anucartb ypaBHeHus ["ammnbToHa. CocTaBuTb ypaBHeHMe

ramMnnbToHa-AKobW 1 ynpocTUThb ero.
2. MNonb3yscb Tonbko cBocTBamMm ckobok lMNyaccoHa, Bolumncnutb {p1*p3+p2°2, q1*q2}.

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

3. lNoHATME MaTepranbHOM TOYKN U KMHEMATUKN ABUXEHUS.(2). 3anncb OCHOBHbIX KMHEMATUYECKUX
XapakTepuCTUK ABUXEHUS B AeKapToBoW (2), umnuHapudeckon (7) n cgoepuyeckon (CA 15)
cuctemax koopauHar. lNoHaTne o ecteCTBEHHOM TpexrpaHHuke (15).

4. MNpocTtpaHcTBO (3) U BpeEMS (2) B KNACCMYECKON MEXAHUKE.

5. MNoHsATMe cunbl n maccl (3). Mpumepbl crnn, BCTpeYarowWwmnxcs B KNacCn4eckom MmexaHuke (4).
3akoHbl HbtoToHa (3).

6. MNMpuHumMn oTHOCUTENbHOCTU ["anunes (4).

7. MoHsiTne 06 nHepuManbHOi cucteme otHeTa (2) 1 ypaBHEHNS OBUXEHNSI KNAaCCUHECKOA MEXaHWKY
(12) B pa3nnyHbIX cUcTemMax KoopauHar.

8. HauvanbHble ycrnoeus (2) n npuHUMN NPUYNHHOCTU KNAcCUYECKONn MexaHuku (6).

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

10. KpuBonuHenHasa cuctema koopaunHar (1), koadpdpuumneHTol Jlamme (3), ypaBHEHUS OBUXEHUS OIS
Hee (2) (BbiBOL ypaBHeHun JlarpaHxa +18).
11. Npsmas (2) n obpatHas (2) 3agadv OUHAMKKK.

12. C/ VIHTerpnpoBaHue ypaBHEHUI OBUXEHNS B ClyYasx 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 OCUUNNATOP, ABUXEHNE B rpaBUTaLNOHHOM (KyJIOHOBCKOM)
none n 1.4.).

13. lNpnmep npsiMon 3agaymn amHamuky (dpopmyna brHe (8), 3aKOH BCEMUPHOro TAroteHus (+5)).

PernctpaunoHHbii Homep 647718 5AE
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14. CU MNpumep obpatHoii 3ana4n mexaHuku (5) (MPOCTpaHCTBEHHbIM ocumnnsaTop (8)).

15. 3akoHbl coxpaHeHus 1 nHTerpanbl AsuXxeHus (4). OCHOBHbIE TEOPEMbI KNAacCU4ECKOM MEXaHUKM
(@)

16. 3aKOH COXpaHeHWs AN CUCTEMbI MaTepuralnbHbIX TOYEK U ero CBA3b CO CBOMCTBaMU
NpOCTpaHCTBa-BpeEMEHN

- UMNynbca (0QHOPOAHOCTb NpocTpaHcTea) (15);
- MOMEHTa uMnynbca (M30TPONHOCTb NpocTpaHcTea) (20);
- 9Heprun (04HOPOOHOCTb N N3OTPOMHOCTbL BpemeHn) (20).

17. Cuctema matepuanbHbix Todek (1). LleHTp nHepunn (Taxectu) (2). BHyTpeHHWe n BHewHne cunbl
(1). 3aMKHyTblEe 1 KOHCEpBATUBHbIE CUCTEMBI (3).

18. 3aKOHbl UBMEHEHNS 0N CUCTEMbI MaTepmrasbHbIX TOYEK
- UMNynbca, 3aMKHyTble cucTembl (5+3);
- MOMeHTa umnynbca (8+3);

- MONHOWN MexaHn4eckom aHeprum (8), Buabl cun (2), KOHcepBaTUBHbIE CUCTEMBI (2). BHYTpeHHAS
9HEprusa CUCTeMbI (4).

??7?Teopema o supuane cun (10)
19. OpHOMEpPHOE OBUXEHWE MaTepuanbHoOM TOYKK, CBOCTBa OBUXeHUs (8). Oblwee pelweHre (8).

20. [1BnxeHne matepranbHOM TOYKN B LLeHTpanbHO-CMMMETPUYHOM none. [loctaHoBKka 3anayn (2).
WHTerpanbl OBUXEHNS U OCHOBHbIE CBONCTBA (7). DGMEKTUBHbIV NOTEHUMAN N KAYECTBEHHbIV
aHanun3 apuxeHus (6) (3aBMCUMOCTb 3dDEEKTUBHOIO NoTeHUmana ot pacctosiHus (2), obnactu,
3arnpelleHHble U paspeLleHHble ang ABUXEeHUS (2), PUHNUTHOE N NHJPUHUTHOE OBUXEHKE (2).
Ycnosue nageHns MatepuanbHON TOYKU Ha CUNOBOM LIEHTP (8).

21. [IBuxeHne matepuanbHoOi TOYKU B LeHTpanbHO-cMMMeTpryHoM none. Obuiee peleHune:
TPaeKTopUsa ABUXEHUS N 3aKOH ABUXEHUS YacTuubl No Tpaektopun (15). Ycnosune 3aMKHYTOCTH
TpaekTopuun (5).)

22. Obuee pelweHne 3anayn Kennepa: oBUXeEHME YacTuLbl No4 AEACTBUEM CUsibl, 06paTHO
NPONopLUNOHaNbHOM KBagparty pacctosaHus (noteHuman U = —a/r) - Ka4ecTBeHHbIn aHanuna (7),
HaxoxneHue Tpaektopun (10), aHann3 peweHns (2), KOCMUYeCcKne cKopocTun (5).

23. 3akoHbl Kennepa (3), nx BbiBog (2+2+5).

24. [1BnxeHne maTepuanbHoi To4km B none U(r) = a/r (ka4ecTBeHHbIn aHann3: obwue ceoiicTea (3) 1
TpaekTopus (3), BbIBOL BblpaXeHWs Ong TpaekTopun (+5)).

25. Mpobnema aByx Ten, NnocTaHoBKa 3aaaqu (3). BbiBoa ypaBHEHWU OBUXEHMS LIEHTpaA Macc v
OMKTUBHOM YacTuupl (8). 3akoHbl coxpaHeHus (5).

26. NMpumepbl 3anaym asyx ten. suxeHune cuctemol 3emna-ConHue (3). [BoriHbie 38e3abl (3).
Monpagka k TpeTbeMy 3akoHy Kennepa (6).

27. CU PaccesHune gByx yacTuu. NocTtaHoBka 3ana4qn (5). Jlobosowi yoap (6). dunarpamma nmnynocos
(10). Ycnoeue 3axeata 4actuu (4).

28. CU PaccesiHme noTtokoB YacTtuu. lNoctaHoBka 3agaym (2). OudodepeHunanbHoe nonepeyHoe
adpgpekTnBHOE ceveHune pacceaHus (10). dopmyna Pesepdbopaa (10). HacTtHble cnyyan (3).

29. CBoboHbIE 1 CBSI3aHHbIE cuCTeMbI (1). MOHSATNE O CBA3SAX, ABMXEHME CUCTEMbBI NMPU HANMYWK
ceaszent (1). Knaccugoukaumsa ceasen (3). lNMpumepsl cBasent (8=+1+1+1+2+3). TpyoHOCTU peleHns
3324y OUHAMUKKN NPpU Hanu4mm cesasen (2).

30. CteneHun cBoboabl cucTeMmbl (2), 0606LWeHHbIE KOOpPAMHATHI (2).

31. HencrteutenbHble (2), BO3MOXHbIE (3) 1 BUpTYyanbHble (5) nepemelleHns.

32. VipeanbHble CBA3M U NX NpuMepbl (4+4). MNpuHUMNbI BUPTyanbHbIX NnepemelleHnii Janambepa
(2+5).

33. YpasHeHus JlarpaHxa nepsoro pona (c peakuuamu csssen) (2, ¢ BbiBogomM +10).

7?7 3aKOHbl U3MEHEHUS NMNYNbCa, MOMEHTA UMMYNbCa U SHEPTUW MPU HaNM4Ynn ceasen (8).

34. PelweHne 3a8a4y ¢ NOMOLbO ypaBHeHWI JlarpaHxa nepsoro poaa (3) - obwmin peuent. Touka
OTpbIBa YaCTULbl MPU cocKkanb3biBaHUM no napabone x = ay2 (+10).
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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. HaxoxpeHue doyHKUMM JlarpaHxa ang mexaHmyeckom cuctemol (4). Npumepbl: rapMOHNYECKIU
OCLMNNSATOP, OABUXEHNE B LIEHTPaNbHOM Mnone, cBoboaHbIe YacTuubl,? (4).

38. CtpykTypa doyHkumn JlarpaHxa (7).
?7?7? MoHsiTne 06 0606wWweHHOM noTeHumane (9).

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

39. CeorictBa tpyHkumn (3) 1 ypaBHeHuin JlarpaHxa (3).

40. O606LWeHHbIE MMMYNbChI (2), UMKANYECKME NEPEMEHHDBIE (2) U MHTErpanbl ABUXEHNS (2) B
doopmanuame ypaBHeHuin JlarpaHxa.

41. O606weHHas aHeprus (3) Prn3n4eckoin cucTembl (PYHKUMS MamMmnbToHa), 3aKOHbI U3MEHEHNS
(10) n coxpaHeHuns (3) 0606LWeHHO aHeprun cuctemol (narpaHxes popmannam). O6oOLWEHHO
KOHCepBaTUBHbIE CUCTEMBI (2).

??7? AbcontoTHo TBepaoe Teno (1). HesaBmcuMble KoopanHaThl TBEPAOro Tena (6). itneposbl yribl
(6).
[MonoxeHne cKopoCTb 1 YCKOPEHME NPON3BONBbHOM TOYKM TBepaoro Tena (10).

TeH3o0p nHepuun (8). BnusiHne cummeTpum TBepooro Tena Ha Bua TeHsopa nuHepuun (3). MoHsTue 06
annuncouae nHepuuu (4).

MomeHT nmnynbca teepgoro tena (5). YpaBHeHus asuxeHuns teepaoro tena (5). KuHematnyeckme
ypaBHeHus dnnepa (4).

lMnockonapannensHoe OBMXeHne TBepaoro Tena (2). ???[BuxeHne Tena, 3aKkpenneHHoro B AByX
Toukax (8).

JBuxeHve TBepaoro Tena ¢ O4HON HEMOABUXHOM TOYKON (2). JuHaMmyeckune ypaBHeHusa dnnepa
(6). OBunxeHne cBobogHOro cUMMeTpPUYHOro Bonyka (6). Hytauus (1).

???HeronoHoMHble cBSA3U (5). YpaBHEHNS OBUXEHMS CUCTEMbI NPU HANYMN HEFONTOHOMHbIX CBSA3EN
(8).

42. CU CraTuka. Ycnosus paBHOBECUS CUCTEMbI MaTepuasnbHbIX TOYEK U TBEpAbIX Ten (12).
??7?ConpunKOCHOBEHNE TBEPAbIX TEN U UX KavyeHue (8).

43. CU/ YpaBHeHUS OBMXEHUS B HEMHEpPLManbHOM cucteme otcyeTa (3+12). Cunbl nHepuun (6).
???YpaBHEHNS OBMXEHNS MaTepmanbHOM TOYKKN y NoBepxHOCT 3emnn (16).

44. [1BNXEHNE MEXaHNYECKOI CUCTEMbI OKONO MONOXeHMs paBHoBecus (2). Oblwume CBONCTBA U TUMbI
KonebaHuia (2).

45. Manble konebaHus (1). JInHeapnsaumsi ypaBHEeHWUIA OBMXEHUS (4) 1 peweHne 3a4a4m 0 NUHENHbIX
KonebaHnsIx ¢ 0QHON cTeneHbto cBoboabl (4). FapmMoHuyeckue konebaHus (1). Pa3oBbiit NOPTPET
ocumnngatopa (4).

?7?7? 3apaya o 3aBUCUMOCTU COOCTBEHHOW YacTOThbl HENMHEHbIX KoNnebaHuii oT aMmnnunTy bl (6).

46. JInHeliHble 0QHOMEpPHbIe KonebaHuns B NPUCYTCTBUKN CUN TPpeHUs (3aTyxatowme konebaxms) (10).
??? BblHyXA€HHbIE NTMHENHbIE OOHOMEPHbIE KONnebaHus B npucyTcTBun cun TpeHuns. Oblee peweHne
(12).

47. KonebaHus npu Hann4inm cun TPEHNs U NePUOANYECKO (MO 3aKOHY KOCKMHYCa) BbIHYXX AaKoWen
cunbl (12). PesoHaHc (7).

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

?77? Pe3oHaHCHOe nornoLeHne aHeprum konebartenbHoi cuctemoii (12), doopma pe3oHaHCHOW
KpuBson (8).

??? MNoHsATne o bucpypkauun (3). 3apaya 06 ogHoMepHOM kKonebaHnmn ¢ ynpasnsowmm napameTpom
(12).

49. JlvHeapusauus ypaBHeHuin aemnxeHns (10) n peleHmne 3anaym o CBOOOOHbIX NMMHENHbIX

KonebaHnsix MeEXaHNYeCKON CUCTEMbI CO MHOTUMM CTeneHsiMmn cBobo bl (COOCTBEHHbIE YAaCTOThI (6) 1
HOpMasnbHble KoopauHaTthl (9)).
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50. PeweHure 3apay 0 Manbix KonebaHnsx MEXaHNYECKO cucTembl (06wuin peuent) (7).

51. 3apaya. HactoTbl 1 HOpMasnbHble KonebaHns CUCTEMbI U3 TPEX MaTepPUasbHbIX TOYEK HA rNaakoM
CTEPXHE, CBA3AHHbIX MPYXMHAMWN O4MHAKOBOW XecTkocTu (+18).

52. Konebanusi monekyn (8).

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

54. ®yHkunsa NamunbToHa (6). BoiBo4 ypaBHeHWn ["amunbToHA (9).

55. dunanyeckmin cMbicn oyHKUMM MamMunbToHa (6),3aK0HbI UIBMEHEHUS U COXPaHEHNSI 0600LWeHHOA
9Heprum (6), KOHCepBaTMBHbIE CUCTEMbI (1) (raMMNbTOHOB CPOPMann3m).

56. HaxoxneHve doyHKUMM FaMunbToHa Onsi MexaHu4eckor cuctemsl (6). MNpuMepbl: rapMOHUYECKNI
oCUMUNNATOP, OBUXEHME B LLEHTPaNbHOM none, cBoboaHbIe YacTuubl,? (+4).

57. Uuknuyeckune koopanHarthl (2), MHTerpasnbl gsnxeHns (3) B raMuibTOHOBOM cbopManname.
58. Ckobku lMyaccoHa (2), nx ceoiicta (6+4). PyHOameHTanbHble ckobkun MNyaccoHa (3).
59. Teopema lNyaccoHa (6) n ee cnepncteus (4).

60. KaHoHnYeckne npeobpa3zoBaHus (3). Mpounssoaswme dpyHkumm (9). NpeobpasosaHus JlexaHopa
(nepexon Mexay Npon3BoasWMMN COYHKLNSMU PA3HOro TMna)

61. Mony4eHne KaHOHNYeCKMX Npeobpa3oBaHnii C MOMOLLbIO NPOM3BOAAWMNX GOYHKLIMIA (6).
62. MprMepbl KAHOHNYECKNX NPeobpa3oBaHuii (6).

63. VMiHBapraHTHOCTb CKOBOK yaccoHa OTHOCUTENBHO KAaHOHUYECKMX NpeobpasoBaHuii (9).
64. beckoHe4YHO Masnble KaHOHUYeckue npeobpasoBaHus (14).

65. [NepeMeHHble gencTBme-yron (5).

66. YpaBHeHne "ammnbToHa-5kobw, ero BoiBog (9), domamdeckuii cmoicn F2 (6). YnpolweHne
ypaBHeHus MamnnbToHa- Skobu (5) ons KOHCepBaTMBHbBIX cUCTEM (NpuHLUMn MonepTion?),
LMKIMYEeCKUX koopauHar, ?

67. PasneneHne nepeMeHHbix B ypaBHeHUN MamunbToHa-Akobun (12), kak Hanbonee obwmii Meton,
ero ynpoueHuns (2+2). HaxoxneHue 3akoHa OBUXEHWS NO N3BECTHOWN rnaBHOM qOyHKLMK ["aMnnbToHa
- Slkobwm (7).

68. PeweHne 3anay ¢ NoMoLbio ypaBHeHNs TaMmnnbToHa-Akobu- obwuii peuent (15).

69. C/ PelueHune 3anauv o oBMXeEHMN Tena, OpOLEHHOro Noa YrnoM K ropn3oHTY C MOMOLLbIO
ypaBHeHus MamunbToHa-Akobu (+17).

70. das3oBoe npoctpaHcTBo (4). Teopema Jluysunna (10+6).

71. 7?7 SneMeHTbl MEXaAHUKKN CAnowHbIX cpen. Moaenn MexaHukn CnAoWHbIX cpeq: ynpyras cpeaa
(5), noeanbHaa XnOKocTb (5), HecxXumaemas XuakocTb (5), BA3Kas XuokocTb (5).

???0CHOBHbIE NOHATUSA MexaHWKK cnnowHbIX cpen (10). TeH3op KoHe4YHbIx gedopmauunia (10).
??7TeH30p Manbix gedopmaunii (10). Tensop nosopota (10). Ux ceoicTea.

??77YpaBHeHVe HeNpPepbIBHOCTU ANS CRNOWHON cpedbl (15).

??7?TeH30p HanpsxeHui (15): ero domanyeckunii cMbicn 1 ceocTea. MNMprmepsl.

???73aK0H U3MeHeHns1 saHeprumn gnga cnnowHon cpenbl (20).

??7YpaBHeHVe OBUXeHMS (YpaBHeHWe Jinepa) ons cnnowHom cpenpbl (15).

???7CncTeMa OCHOBHbIX YPaBHEHNIA MEXaHMKIM CNOWHbIX cpeq (20).

??7?7WpneanbHas xuaokoctb. OCHOBHblE MOHATUS U ypaBHeHUs (21). Mpumepsbl (4).

??7?Ynpyroe teno. OCHOBHbIE MOHATUSA U ypaBHeHNS (21). Mpumepbl (4).

[MpuMeyaHne: Bonpockl, cToswme nog 0gHUM HOMEPOM, MOTyT BXOAUTb No YacTtsm B PA3HbIE
6uneTol

??? - BONPOC BbIHECEH HA CAMOCTOSTENbHOE N3YYEHME N MOXET BOWTU B 9K3. BUneThl,

CW - Bonpoc BbIHECEH Ha CaMOCTOSITENbHOE N3YYeHne 1 BOMAET B 3k3. buneTbl

Cnncok OCHOBHBIX BOMPOCOB,
HEe3HaHWne KOTOopbIX npnBoOnT
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K HEYyOOBNETBOPUTENbHOM OLIEHKE

no kypcy "Teopetnyeckas MexaHuka"

Kak 3anucatb pagnyc-BeKTop r, CKOPOCTb V, YCKOPEHME W 1N CEKTOPHYHO CKOPOCTb S B AEKAPTOBOW U
LUUANHOPMYECKON cucTeMax KoopamHar?

3anncaTb BblpaXxeHust 4nsi OCHOBHbIX CWM, UCMONb3YEMbIX B Knaccuyeckon mexaHvke. (Pabota un
Knaccudoukauus cun).

3anucatb OCHOBHbIE TUMbI YPABHEHWIA OBUXEHUS KNACCUYECKOA MeXaHNKN 1 06 bACHUTb CMbICT,
BXOLSAWMNX B HUX BENWYMH. (YpaBHeHus HbloToHa, ypasHeHus Jlarpanxa | v Il pona, ypasHeHus
FamMnnbTOHa, ypaBHeHMs [TaMunbToHa-Skobw).

Kak 3anucatb ypaBHeHUS OBUXEHUS KNAacCU4eCKOM MEXaHUKN AN KOHKPETHOW (on3nYeckon
cucTeMbl (CBOOOAHAS YACTMLA, FAPMOHNYECKMI OCLUMNNSATOP, YacTmua B LeHTpanbHOM none, ...)?
(YpaBHeHus HbloTOHa, ypaBHeHus JlarpaHxa, ypasHeHus [[aMnnbToHa, ypaBHeHus
ramunbTOHa-AKOOM).

Kak 3anuncartb 3aKOHbl UBMEHEHUS mnMmnynbca, MOMEHTa nmnynbca n NOMHOW MEexaHN4eCcKomn SHeprmm
Onsa CUCTEeMbl MaTepuanbHbIX TOo4ek?

Kak ka4ecTBeHHO onpenennTb ABUXEHNE MaTepuanbHON TOYKM B OOHOMEPHOM Cly4Yae 1 B Clyyae
LEeHTpanbHOro nona? (npumep)

Kak cBecTu 3agady AByX TEN K ABUXEHUIO PUKTUBHON YacTumupbl?

Kak noncumTaTb 4icno cTeneHein cBoboLbl MEXaHWYECKON CUCTEMbI CO CBS3SIMU 11 BBECTU
0606LeHHble KOOpAMHATLI? (MpuMep)

K kakum cnencTBusIM MPUBOANT HaNM4Me UUKIMYECKMX KoopamHat? (npumep)

Kak no Buay noteHumanbHoi doyHKumm U(X) HAWTK YacToTy Manbix konebaHuii MexaHn4ecKom
cucTembl? (Mpumep)

Kak HaiTn cobCcTBEHHbIE YacTOTbl U HOPMasbHble KOOPAMHATHI Manblx konebaHunii MexaHN4ecKo
CVCTEMbBI C ABYMS CTEMEHsIMM cBODObI C NoTeHUManbHol aHepruein U(x,y)? (npumep)

Kak cpopmynmnposatb NPpUHLMMN HAUMEHbLLErO OEeNCTBMA?

Kakne npeobpasoBaHms Ha3blBATCS KAHOHNYECKUMIN?

Kak 3anucatb NonHyo Npon3BOaHYIO MO BPEMEHN OT (OU3NYECKO BENNYMHBI C MOMOLLbIO CKOHOK
lMyaccoHa? (npumep)

Kak cdoopmynuposatb Teopemy Jlnysnnnsa?

Kak cBa3aHbl cMMMeTpUs TBEPOOro Tena u Bua TeH3opa nHepummn? (npumep)

{MpumeyaHme: MNMyHKTbI, OTMEYEHHblE 3HaKaMn BONpPOCa, MOryT He BbIHOCUTbLCS Ha 9K3aMeH}

MpenBapuTenbHbliA MaTeMaTUYeCKUiA MUHUMYM, HEOOX0OMMbI/A AN NOHMMaHMS Kypca
"Teopetnyeckas MexaHnka"

BeKTOpr N 0EencTemna Hag HUMKN (CKaﬂﬂpHoe M BEKTOPHOE npon3seneHuns, pa3fioxxeHme BeKTOpOB).

MaTpuupl 1 KBaopaTyHble oopMbl. [prBeneHe MaTpuL, BTOPOro 1 TPETbEro nopsaka K
LmaroHanbHOMy BMY.

HeonpeueneHHble nonpeneneHHble MHTerpasbl 1 NPON3BOAHDbIE. 3aMeHa nepemMeHHbIX B
nHTEerpanax.

Obwwue meToabl pelweHns anddoepeHumnanbHbIX ypaBHEHWA NepBOro 1 BToporo nopsaka. Obwue un
YaCTHblE PeLeHms.

KomneTteHuun obyyatowerocs, nepedncneHHble B pasaene 3 AaHHOM nporpammel, nprobpeTtatoTcs
nocpencTBoM pasbopa 1 NpopaboTky NeKLUMOHHOro Matepuana, nocpeacTsoM paboTbl BO BPeMS
ayOUTOPHBIX 3aHATUIA U NOCPELCTBOM CAMOCTOSITENIbHOM PaboThl, NPeayCMOTPEHHbIX y4eOHbIM
MnaHoM.

7.1. OcHOBHas nuTeparypa:

1. Nanpay J1.4., lincpwny E.M. TeopeTtnyeckasa domsuka. T.1 MexaHuka , M., duamatnuTt, 2007.- 224
c. http://e.lanbook.com/books/element.php?pl1_id=2231
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2. Nanpay J1.0., 'Indpwwny E.M. Teopus ynpyroctun, M., dusmatnut, 2007.- 264 c.
http://e.lanbook.com/books/element.php?pl1_id=2233

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

4. Tastokos, d.X., Tasiokos, b.®. 3agaHns no kypcy "TeopeTnyeckas MmexaHuka. uHammka To4Ku
N MexaHn4yeckom cuctembl”. YyebHo-meToamnyeckoe nocobue / KasaH. gpenep. yH-T, Mex.-mat. dak.;
?KasaHb: [KazaHckuii yHuBepcuteT], 2011.727 c.

7.2. lononHuTenbHasa nureparypa:

1. NeywuH A.M., Hurmatynnun P.P., NpowwuH O.H., Teopetudeckas gousmka. MexaHuka
(MpakTnyecknin Kypc) 3agadqHuk ons gousukos, 3g. "Mactep JlaiiH", KasaHb, 2003.

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

3. CHopHMK KOPOTKUX 3a4ad No Teopetudeckoin MexaHuke. Mon pen. Kene O.3., ispatenbcTBo:
NaHb, ISBN:978-5-8114-0826-9, 3-e n3g., ctep., 2009, 368 cTp.

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

4. Hurmatynun P.WN. MexaHuka cnnowHon cpenbl, KnHematuka. unHamuka. TepmognHamumka.
Cratuctnyeckas omHammka: y4ebHuk ons CTyaeHToB BbicWwKX y4ebHblx 3aBeaeHmin.-Mocksa:
F90TAP-Megana, 2014.-639 c.

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

CtpaHuupbl npenogasatener 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/
AnekTpoHHas bubnuoteka MexaHUKo-MaTematuyeckoro dpakynbteta MI'Y - http:/lib.mexmat.ru/

8. MatepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "Teopetnyeckas mexaHnka" npegnonaraeTt MCNonb3oBaHMe Cneanyouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHoi cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepruognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepuoanyeckmx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N HayYHbIM
nepuoan4yecknm n3aaHnsam no MakCManbHOMY KONMMYeCTBY NPOdOUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

YyebHble ayamTopun Onsi NPoBeaeHNS NEKLUMOHHbIX U NPakTUYeckmx 3aHaTuin. MynbTmeonitHoe
obopynoBaHue (HOyTOyK, MPOEKTOP, NPE3eHTEP, 3KPaH, KOMOHKMN).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
cneunanbHocT: 03.05.01 "AcTpoHoMKs" 1 cneunannaaumm He NPeayCMOTPEHO .
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