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Mporpamma ancumnnuHbl "Teopetudeckas MexaHuka. MexaHvka cnnowHbix cpea”; 011200.62 dusunka; 3aseayowmin kKadpenpon, a.H.
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Mporpammy aucumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npodgoeccop) MpownH
HO.H. Kadbenpa teopeTtudeckoin comsnkn OtoeneHne doumsnkn , Yurii.Proshin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnnuHbl "TeopeTudeckas mexaHmka. MexaHuka cnnowHbIx cpen” aBnsoTcs
N3y4eHne OCHOBHbIX MOHATUIA, 3aKOHOB, MOAENen N ypaBHEHUI OBUXEHNS TEOPETUYECKON MEXaHUKN

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 53.5.8 NpodgeccrmoHanbHbin
obpasosaTenbHol nporpammbl 011200.62 duauka n 0THOCKUTCA K 6a30BOIA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

Oucumnnuna (63.65.8) BxoanT B 6a30Byt0 YacTb NpodpeccrnoHanbHoro umkna (b.3). ns ocBoeHuns
ONCLMNINHBI HEOOXOAUMbI 3HAHUS OUCLUMANH: MaTeEMaTMYECKUIA aHann3, andgdepeHumnanbHbie 1
WHTEerpanbHble ypaBHeHNs, BapnauoHHOE NCYNCNEHNE, Teopnsa OYHKLMIA KOMMIEKCHOro
NepeMeHHOro, BEKTOPHbIA 1 TEH30PHbIN aHanM3, MexaHuka. slBnsetcs 6a3oBol AMCUMNANHON Ans
N3y4eHns Opyrux KypcoB TeopeTn4eckon omnsnkn (SnektpoguHammka, KeaHtosas teopus,
TepmoanHamuka. Ctatuctnyeckas gouaunka. dPunsnyeckas kuHetnka). OcBoeHve ancumnnmHel bynet
cnocobCcTBOBATb YCMEWHOW NPOECCMOHANbHOM 0eATeNbHOCTMW, MO3BONNT B AaNbHEWEM M3y4aTb
KypCbl 061WeHay4HOro 1 NpogeCCUOHaNbHOr0 LNKNOB OCHOBHOM 06pasoBaTenbHOM NporpamMmbl
bakanaepwuaTa n marucTpaTtypbi.

OCHOBHOW

3. KomneTteHuuun obyuarowerocsi, popMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U
OlK-3 CNocOBHOCTLIO MCMOIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHWSA
(npodpbeccmoHanbHble hyHOaMeHTanbHbIX pa3fnenos 06wWel U TEOPeTNYECKON COU3NKM
KOMreTeHuun) ONg peleHns npodgpeccrnoHanbHbIxX 3anad
MK-5 CNOCOBHOCTBIO NONb30BaTLCS COBPEMEHHBLIMM METOAAMU
(npodpeccunoHanbHble 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHopMaLUn B
KOMNeTeHLmm) n3bpaHHo 0bnacTn omM3nN4eCcKnx NCcneLoBaHuin

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

TeopeTnyeckne 0CHOBbI, OCHOBHbIE MOHATUS, 3aKOHbl U MOLENN TEOPETUYECKON MEXAHUKN; UMETb
npeacraBneHne 0 COBPEMEHHOM COCTOSIHUM 3TOro pasnena TeopeTnyeckon punamnkm

2. DONTXEH yMeTb:

MoHnMMaTb, n3naratb M KPUTMHECKN aHANM3MpoBaTh 6a30Byk0 06LWEFNINYECKYIO MHGOPMALIMIO;
NoNb30BaTbCs TEOPETUHECKMMIN OCHOBAMW, OCHOBHBIMM MOHATUSIMU, 3aKOHAMW 1 MOAENSMU
TEOPETNYECKON MEXAHVKM; OOPMYNMPOBaTh 1 NOKA3blBaTb OCHOBHbIE PE3YNbTaThl TEOPETUYECKOWA
MEXaHVKM, 3anncbiBaTb OCHOBHbIE YPaBHEHUS ABUXEHMS MPOCTbIX MEXAHNYECKMX CUCTEM

3. ONXEH BnaneThb:

HaBblkaMy pelleHunsi 3aaay 0 ABUXEHUN NPOCTbIX MEXAHUYECKMX CUCTEM, HAXOXAEHUM UX 3aKOHOB
OBUXEHNS N TpaeKTopuii

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto
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(mpodpeccop) MpowwnH HO.H.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHmu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy

28 b6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);
54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AucUMNIMHe/ MORYNIO

TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTOpHOM paboThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
YCTHbI ONpocC
Tema 1. HayanbHas NUCbMEHHas
1. 4 1 0 1 0
npoBepoyHas pabota pabota
Tema 2. OCHOBHbIE gaozgﬁmfe
NOHATNSA, 3aKOHbI U KOHTDOMBHAS
2. ypaBHeHVs OBUXEHUS 4 1-3 9 8 0 paéoga
Knaccum4yeckom o
MEXaHNK YCTHbIN ONpocC
JomaliHee
Tema 3. OcHoBHblE igﬂngﬁbHaﬂ
3. [Momenu knaccuueckont | 4 47 | 12 10 0 P
MeXaHUKKn padora
YCTHbI ONpOC
Tema 4. KoHTponbHas
4. |paboTa €1 (no Temam 4 7 0 2 0
2,3)
JomalHee
3apaHuve
Tema 5. MexaHuka KOHTPONbHas
. 4 -1
5 4acTuL CO CBA3AMM 8-10 8 9 0 paboTta
YCTHbI OnNpocC
Tema 6. MexaHuka YCTHbI OnNpoc
abCcontoTHO TBEPLOro nomatHee
6. Tena. OCHOBHble 4 10-12 5 2 0 3apaHve
NOHATUS.
Tema 7. Ctatuka g:ggh:aeHHaﬂ
CUCTEMbl MatepuanbHbIX
7. 4 12 0 1 0 noMallHee
TOYEeK 1 TBEPAbIX Ten sananne
PervucrpaumnoHHbIi HoMmep 627914 OAEKTPOHHEBEH
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 8. YpaBHeHus KOHTPONbHas
g |mBUXeHus B 4 12 5 1 0 pa60T<'51
HenHepuunanbHON YCTHbI ONpoC
cucTeme otcyeTta
YCTHbI ONpOC
Tema 9. Manble Kongoanaﬂ
9. [konebanus 4 | 1315| 9 9 0 EgM‘;LaH oo
MEXaHN4YECKNX CUCTEM 3anaHme
Tema 10. KoHTponbHas
10.[|paboTta €2 (no Temam 4 15 0 2 0
5,8,9)
KOHTPONbHas
Tema 11. OneMeHTbl pgf:t:; OMDOC
11.|laHanutn4eckonm 4 16-18 9 7 0 yomamHeep
MEXaHNKMn A
3apaHve
Tema 12. OCHOBHblE o
12.|NOHATNA MeXaHNKK 4 16-18 0 0 0 yCTHBI onpoc
CMNNOWHbIX cpen.
Tema 13. KoHTponbHas
13.|paboTa €3 (no Temam 4 18 0 2 0
11-12)
Tema 14. Nogrotoeka K
14. SK3AMEHY 4 0 0 0
Tema . Itorosas 9K3ameH
doopma KOHTpons 4 0 0 0
Ntoro 54 54 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. HauanbHasi npoBepoyHas pabora

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

HavanbHas npoBepoyHas paboTa (And. ypaBHEHUS, UHTErPUPOBaHWE, AMAPEPEHLMPOBAHNE)
Tema 2. OCHOBHbIe NMOHATUSA, 3aKOHbI U YpaBHEHUS OBUXEHUS KIacCUYeCKon MexaHuku
JNIeKLMOHHoe 3aHsiTue (9 Yaca(os)):

PernctpaunoHHbin Homep 627914
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(Oanee B ckobkax ykasaHa ctommocTb Bonpoca B BPC.) MNpeameT knaccnyeckoin MexaHukm (2).
Pasgenbl MexaHuku (2). lNMoHaTne matepuanbHOM TOYKM U KUHEMATUKKN ABUXEHUS.(2). 3anucb
OCHOBHbIX KWHEMATUYECKUX XapakTepPUCTUK OBUXEHNS B AeKapTOBOW (2), unnuHapuyeckon (7) v
chepuryeckon (CU 15) cuctemax koopamHart. NoHATME O eCTECTBEHHOM TpexrpaHHuke (15).
[MpocTpaHcTBeo (3) 1 BpeMs (2) B knaccudeckon mexaHuke. [NoHatne cunbl n maccol (3). Npumepsl
CWn, BCTPEYarLWmMxcs B knaccmyeckom mexaHuke (4). 3akoHbl HotoToHa (3). MpuHumn
oTHocuTenbHocTy Fanunes (4). MoHATMe 06 MHepLUManbHON cucteMe oTHeTa (2) U ypaBHEHUS
OBUXEHUS KNnacCu4eckom MexaHukuy (12) B pasnuyHbIx cMctemax koopamHat. HavanbHble ycnosus
(2) M NPUHLMN NPUYNHHOCTM KNaccu4yeckoin MmexaHuku (6). PaboTa n knaccudpmkaums cun (5).
lMoTeHumanbHble cunbl (4). NoTteHumnanbHas aHeprus (6). VIx B3anmocsasb. MNpumepb! ons
NnoTeHUManbHbIX CUM, BCTPEYalLWnXCcs B Knaccnyeckom mexaHuke (5). KpueBonuHenHas cucrema
koopauHar (1), koadpdoumumeHTsl Jlamme (3), ypaBHEHUS OBUXEHUSA AN Hee (2) (BbIBOL ypaBHEHWUN
NarpaHxa +18). Mpsmas (2) n obpatHas (2) 3apayn AMHaAMUKK. 3aKOHbl COXPaHEHUS 1 UHTErpanbl
nBuxeHus (4). OCHOBHblE TEOPEMbI KNIACCUYECKON MeXaHUKN (2). 3aKOH COXpaHEHUS 4Ns CUCTEMbI
MartepuasbHbIX TOYEK N ero CB3b CO CBOWNCTBAMM MPOCTPAHCTBA-BPEMEHNU: - UMMNYyJbCa
(ooHOpOOHOCTL NpocTpaHcTBa) (15); - MOMeHTa umnynbca (M30TPOMHOCTbL NpocTpaHcTea) (20); -
9Heprum (04HOPOAHOCTb M M30TPONHOCTL BpeMeHu) (20). Cnctema matepmanbHbix Todek (1). LieHTp
NHepummn (Taxectu) (2). BHyTpeHHMe n BHewHue cunbl (1). 3aMKHYTble U KOHCEPBATUBHbIE CUCTEMbI
(3). 3aKOHbI UBMEHEHMS AN CUCTEMbI MATEPUANbHbBIX TOYEK: - UMMYNbCa, 3aMKHYTble CUCTEMBI (5+3);
- MOMeHTa uMmnysnbca (8+3); - NONHOM MeXaHNYeCKon aHeprum (8), Buabl cun (2), KOHCEpPBaTUBHbIE
cuctembl (2). BHyTpeHHAS aHeprus cuctemol (4).

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

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

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

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

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

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

Tema 4. KoHTponbHas pabota €1 (no remam 2,3)
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Mporpamma ancumnnuHbl "Teopetudeckas MexaHuka. MexaHvka cnnowHbix cpea”; 011200.62 dusunka; 3aseayowmin kKadpenpon, a.H.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):
KoHTponbHas pabota €1 (no temam 2,3)
Tema 5. MexaHuKa yacTuL, CO CBA3SIMU
JIeKLMOHHOe 3aHsiTue (8 yaca(os)):

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

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

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

Tema 6. MexaHuka abcontoTHO TBepaoro tena. OCHOBHbIE NMOHATUS.

JNIeKLMOHHOe 3aHsiTue (5 Yaca(os)):

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

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

npaKkTundeckoe 3aHsitne (2 yaca(os)):

PeweHune 3apnay. MexaHnka abcontoTHo TBepaoro tena. OCHOBHbIE NOHATMS.

Tema 7. CtaTka CUCTEMbI MaTepuarbHbIX TOYEK U TBepAbIX Te

npaktudeckoe 3aHsitne (1 yaca(os)):

PeweHne 3anay. Ycnosus paBHOBECUS CUCTEMbI MaTepuasbHbIX TOYEK U TBepabIx Ten (12)
Tema 8. YpaBHeHUs ABUXEHUS1 B HeUHepLUUanbHOM CUCTEME OTcYeTa

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

YpaBHEHNS OBUXEHUSA B HEMHEpUManbHOM cucteme otcyeta (3+12). Cunbl nHepuum (6).
??77?7YpaBHEHNS OBUXEHUS MaTepuUanbHOM TOHKKU Y MOBEPXHOCTM 3emnn (16).

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

PeweHne 3anay. YpaBHEHNS OBUXEHNS B HEMHEPUMANbHON cnucteme otcydeta. Cunbl MHEPLMN.
Tema 9. Manbie konebaHnsi MeXaHU4ECKUX CUCTEM

NeKuMoHHoe 3aHsiThe (9 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Manble konebanus (1). lluHeapusauns ypaBHEHUA OBUXEHUS (4) U pelleHne 3a8a4m O NMNHERHbIX
KonebaHusix ¢ 0AHOI cTeneHbto cBoboapl (4). MapMoHuyeckne konebanus (1). @a3oBbii nopTpeT
ocumnnnatopa (4). JImHenHble 0oHOMEPHbIE KoNnebaHust B NpUCYTCTBUM CUM TPEHUS (3aTyxatowwme
konebaHus) (10). BolHy>XAeHHbIe NNHENHbIe OAHOMEPHbIE KonebaHnst B MPUCYTCTBUM CUN TPEHNS.
Obuwee peweHne (12). KonebaHust Npu HANUYUKX CUN TPEHUS U NEPUOLNYECKON (MO 3aKOHY
KOCUHyca) BbiHyxaatowel cunbl (12). PesoHaHc (7). CU MoseneHne konebatenbHoM CUCTEMBI
BOHNM3K pesoHaHca (5). JlnHeapusaums ypasHeHuin opuxeHus (10) n peweHne 3agadn o cBo60AHbIX
NIVHEHBIX KoNnebaHnsaX MexaHU4ecKo CUCTEMbl CO MHOTUMU CTeneHsIM1 cBo6oAbl (COBCTBEHHbIE
yacToTbl (6) 1 HoOpManbHble koopanHaThl (9)). 3apada. HacToTbl U HOpManbHble KonebaHnsi CUCTEMD
N3 TPex MatepuanbHbIX TOYEK Ha MMadKoM CTepXHe, CBA3aHHbIX MPY>XMHaMN OANHaKOBOW
xecTkocTun (+18). KonebaHusi monekyn (8).

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

PeweHune 3anay o0 Manbix konebaHusix MexaHN4Yeckoin cuctembl (06wuin 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 aHANIUTUYECKON MEXAHUKM

JNIeKLMOHHOoe 3aHsiTne (9 yaca(os)):

MprHLUMN HaMMEeHbLLEro OeCTBUS ? BapnaLMOHHbIA NPUHLUMN TEOPETUYECKON MexaHnky (15).
BbiBOg 13 Hero ypasHeHus JlarpaHxa (8). dyHkumna MamunbToHa (6). BoiBOA ypaBHEHWUI
FamunbToHa (9). PU3MYecKnin cMbicn PyHKUUKN MaMunbToHa (6),3aK0HbI UIBMEHEHUS N COXPaHEHUS
0606weHHO aHeprum (6), KOHCepBaTUBHbIE cucTeMsbl (1) (raMunbTOHOB chopmannam). HaxoxaeHve
doyHKUUKM "aMunbToHa 0N MexaHN4eckom cuctemsl (6). NprMepbl: rapMOHUYECKUIA OCLMNNISATOP,
LBVXEHWE B LIeHTpasibHOM none, cBoboaHble yacTuubl,? (+4). Linknnyeckne koopaunHaTtsl (2),
NHTEerpansl ABMxeHns (3) B raMmnbToHOBOM cpopmanmame. Ckobku NyaccoHa (2), nx ceoincTea
(6+4). dyHpameHTanbHble ckobku MyaccoHa (3). Teopema MNyaccoHa (6) u ee cnencTeus (4).
KaHoHunyeckme npeobpasosaHus (3). Npounssoasime doyHkummn (9). NMpeobpasosaHus JlexaHapa
(nepexon Mexay Npon3BoasWMMN OYHKLNAMM pasHoro Tmna). lNonyyeHne KaHOHUYEeCKMX
npeobpasoBaHUin C NOMOLLbIO NPON3BOASWNX PYHKUMIA (6). MpuMepbl KAHOHNYECKIMX
npeobpasoBaHuii (6). lHBapmMaHTHOCTb CKOOOK NMyaccoHa OTHOCUTENBHO KAHOHNYECKMX
npeobpasosaHuii (9). beckoHe4YHO Manble KaHOHMYecKue npeodbpasosanHus (14). NMepemMeHHble
nencteue-yron (5). YpaBHeHune MammnbToHa-Akobwn, ero BoiBog, (9), domsnyeckunii cmoicn F2 (6).
YnpoueHune ypaBHeHns MamunbToHa- kobu (5) ons KOHCepBATMBHbIX CUCTEM (MPUHLMM
MonepTion), LMKNIMYEeCKnx koopanHat, ? PazgeneHne nepeMeHHbIX B ypaBHeEHMM TaMunbToHa-Akobu
(12), kak Hanbonee obwwmii MeToq ero ynpouweHus (2+2). HaxoxaeHvne 3akoHa ABUXEHUS MO
N3BECTHOWN rnaBHoM doyHKUuKM MammunbToHa ? Akobwm (7). PeweHne 3anay ¢ NOMOLLbIO YPaBHEHNS
raMunbToHa-skobun? obwwnii peuent (15). CU PeweHne 3agaymn o OBUXeHUN Tena, 6poWweHHoro noa
YrNOM K FTOPU30HTY C NMOMOLLbIO ypaBHeHNS TaMmnnbToHa-Akobu (+17). da3oBoe NpocTpaHCTBO (4).
Teopema Jlnysunng (10+6).

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

PelweHne 3a0ay. OnemMeHTbl aHaIMTMYECKON MexaHuku ( ypaBHeHNs FaMUnbTOHa, KaHOHUYecKue
npeobpasoBaHus, ypaBHeHne MamunbToHa-Akobu, ckobku MyaccoHa, npeobpasoBaHne ypaBHEHM)

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

KoHTponbHas paborta €3 (no temam 11-12)

Tema 14. NoaroTtoBka K 3K3amMeHy

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
BbinonHeHne 1 lMpoBepka
JomalHmx pabot LOMaWHUX pabot
Tema 2. OCHOBHbIE NOLrOTOBKA
NOHATUSA, 3aKOHbI U OMAWHEro 4 nomatHee
2. [ypaBHEHUS OBUXEHUS 4 1-3 3anaHNs 3apjaHve
Knaccum4eckom
MEXaHUKM NoAroToBKa K
KOHTPONbHOW 1 KZ%LEZ”bHaﬂ
paboTe P
NoAroToBK
OAroroska noMallHee
JOoMallHero 4
Tema 3. OcHOBHble 3apaHve
o 3anaHus
3. |[Mogenu Kknaccmyeckom 4 4-7 HOLrOTOBKA K
MEXaHWNKW o
KOHTPONbHOW 1 K(;g;gganaﬂ
paboTe P
NOAroToBK
OAroroska noMallHee
JomauwHero 6 3anaHne
5 Tema 5. MexaHuka 4 8-10 3agaHuns
" |[4acTurL Co CBA3AMU noaroToeka K
o KOHTPONbHas
KOHTPONbHOMN 1 26072
paboTe P
T .
ema 6. MexaHuka MOLrOTOBKA
6 abconoTHO TBEPOOro 4 10-12 |nomawHero 5 oomallHee
" [tena. OCHOBHble 3anaHns 3anaHve
NOHATUS.
noarotoeka
oMallHee
Tema 7. Ctatuka AomaliHero 1 g'auaHme
- |CVCTeMbI MaTepuanbHbix| 4 19 3afaHus
" |Toyek n TBepObIX Ten noaroToBkKa K
P OAroroeka NMCbMEHHas
NMUCbMEHHON 1 paboTa
paboTe
Tema 8. YpaBHeHUs
NoaroToBka K
g |BBUXEHMS B 4 12 KgﬂTooﬁbH%m 1 KOHTPONbHas
" [HenHepumnanbHoW aéoge paboTta
cucTteme oTcyeta P
NoAroToBK
oaroroeka JomalHee
JoMalHero 4
Tema 9. Manble 3a.0aHNS 3ajaHve
9. [konebaHus 4 13-15
MEeXaHNYEeCKNX CUCTEM MOAroToBka K KOHTpONbHas
KOHTPOJ/bHOW 1 26072
paboTe P
NOAroToBK
oaroroeka nomauHee
JoMalHero 4
Tema 11. OneMeHTbl 3a0aHus 3apaHve
11.[aHanuTnyeckon 4 16-18 HOLrOTOBKA K
MEXaHNKK o
KOHTPO/IbHOW 1 K(;%Lr;ganaﬂ
paboTe P
Tema 12. OCHOBHblE
noaroToBka K o
12.|noHATNSA MeXaHNKK 4 16-18 nggMo or? oc 5 YCTHbI onpoc
CMNOWHbIX Ccpen. y y onpocy
Tema 14. Noarotoeka K MoaroToBka K
14. 4 4
9K3aMeHy 9K3aMeHy 3 Sk3aMeH
PerncrpaumnoHHblii Homep 627914 DAEKTPOHHEH
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Buabl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Ntoro 72

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHSTUA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
NHTEPAKTMBHOW POPME C XMBbIM ANANOroM Mexay npenonaBaTenem u ctyaeHToM. icnonb3oBaHune
MyNbTUMEONIAHBIX CPeacTB u NHTepHeTa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. HauanbHasi npoBepo4yHas pabora
Tema 2. OCHOBHbIE MOHATUS, 3aKOHbI U YpaBHEHUSI ABUXEHNSA KNacCUYeCKON MeXaHUKHU
JoMallHee 3a4aHue , NpuMepHble BOMPOCHI:

Pasbop 3apay n 3apaum: Nleywur A.M., HurmatynnunH P.P., MpowwH FO.H., TeopeTtuyeckas domauka.
MexaHuka (npakTu4ecknii Kypc) 3agaqyHunk ons qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ1 1. KUHEMATWNKA
MATEPUANBbHOW TOYKM

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3ana4qu (C hopmMynamm) no
TeopeTn4eckom MexaHuke npmseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

MNpoBepka gomauwHmx paboT , NPUMepHbIE BONPOCHI:

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ1 1. KUHEMATWNKA
MATEPUANBbHOW TOYKW PA3OEN 2. AMHAMUKA MATEPUANBHOW TOYKW

Tema 3. OCHOBHbIE MO4EeNun Knaccuyeckom MexaHuku
IOoMallHee 3aJaHne , NPUMEPHbIE BOMPOChI:

Pasbop 3apay n 3apaum: leywurn A.M., HurmatynnmH P.P., MpowwH FO.H., TeopeTtunyeckas comauka.
MexaHuka (npakTuyeckuii Kypc) 3agadqyHunk ans qovsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLOE/1 3. METOL,
3AKOHOB COXPAHEHWA

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

KoHTponbHas pabota €1 Obwas no temam 2 1 3. TectoBble 3a8aqun (C hopMynamm) rno
TeopeTn4eckom MexaHuke npuseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 4. KoHTponbHas pabora €1 (no temam 2,3)
Tema 5. MexaHuka 4acTuL, CO CBA3AMM
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Pasbop 3apay n 3apaym: Nleywur A.M., HurmatynnmnH P.P., MpowwH FO.H., TeopeTtunyeckas comauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ 5. YPABHEHUA
NATPAHXA

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

KoHTponbHas pabota €2 Obwas no temam 5,8,9. TectoBble 3ana4u (C popmynamu) no
TeopeTn4eckom MexaHuke npmseneHbl Ha cTpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 6. MexaHuka abconoTHO TBepAoro rena. OCHOBHblE NOHATUS.
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

KTPOHHB H
BEPCPITET

EMA KebY
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Pasbop 3apay n 3apaym: Nleywur A.M., Hurmatynnmd P.P., MpowwH FO.H., Teopetunyeckas domauka.
MexaHuka (npakTnyecknin Kypc) 3afaqyHuk s qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical course.pdf PA3LOE/J1 6. IB/XEHWE
TBEPOOIO TENA. HEMHEPUNANBbHBIE CUCTEMbI OTCHETA

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

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

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

3apaym no aton Teme n3 3agavHuka. Jleywmn A.M., Hurmatynnuu P.P., MNpowwH KO.H.,
TeopeTnyeckasa pusuka. MexaHuka (npakTU4ecknii Kypc) 3agaqyHnk ons ousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASLE/1 7. YCNOBUA
PABHOBECWA CUCTEMBbI, c. 139--156

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

KoHTponbHas pabota €2 Obwas no temam 5,8,9. Pazbop 3agay n 3agaum: NleywnH A.M.,
Hurmatynnuu P.P., MpowwH FO.H., Teopetuyeckas comamka. MexaHvka (npakTn4eckuii Kypc)
3apayvHuk ons pusnkos. http://www.kpfu.ru/docs/F1168018520/theor_mech_practical _course.pdf
PASLOEN 6. OBNWXEHWE TBEPOOIO TEJNIA. HEMHEPUWAJIbHBIE CUCTEMbI OTCHETA

Tema 9. Manble konebaHuss MexaHU4eCKUX CUCTEM
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

Pasbop 3apay n 3apaum: Nleywur A.M., HurmatynnunH P.P., MpowwH FO.H., TeopeTtuyeckas domauka.
MexaHuka (npakTu4ecknii Kypc) 3agadqyHunk ons qousnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PA3LOEJ1 8. MAJIbIE
KOJNNIEBAHNA MEXAHNYECKNX CUCTEM

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

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

Tema 10. KoHTponbHas pabota €2 (no temam 5,8,9)

Tema 11. dneMeHTbl aHANUTUYECKON MEXAHUKM

foMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Pasbop 3apay n 3apaym: leywur A.M., Hurmatynnmd P.P., MpowwH FO.H., TeopeTtunyeckas domauka.
MexaHuvka (npakTnyeckuin Kypc) 3agadqyHuk s gou3nkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf PASOEJ 9. YPABHEHUA
FTAMUJIbTOHA. CKOBKW INMYACCOHA PA3LEJT 10. KAHOHUNYECKWE NMPEOBPA30OBAHUS.
YPABHEHUE TAMUNIbTOHA-AKOBU

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KoHTponbHas pabota €3 Obwas ans tem 11,12 TecToBble 3ana4yu (C oopmynamm) no
TeopeTnyeckom MexaHuke npueeneHsl Ha ctpaHuue http://mrsej.kpfu.ru/pro/ind_TM.htm

Tema 12. OCHOBHbIe MOHATUA MEeXaHWUKU CM/OLLUHbIX cpe..

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

PerncrpaumnoHHblii Homep 627914 DAEKTPOHHEH
Bl YHUBEPCHTET

CTpaHV“-la 1 1 n3 21 . AR 4 O SHHO AHANVTAHECAAR CHTTEMA, Ky



Mporpamma ancumnnuHbl "Teopetudeckas MexaHuka. MexaHvka cnnowHbix cpea”; 011200.62 dusunka; 3aseayowmin kKadpenpon, a.H.
(mpodpeccop) MpowwnH HO.H.

CamocTtogatenbHoe uadyyenue. 1. Jlangay /1. 1., Nincpwuy E.M. Teopus ynpyroctu, M., duamartnur,
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) : SneMeHTbl MexaHuku CrfowHbIX cped. Mooenn MexaHuku
CNNOWHbIX cpen: ynpyras cpena (5), naeanbHas Xuakoctb (5), HeCXXnMaemas XunokocTb (5), BaA3kas
XunaKocTb (5). OCHOBHbIE MOHATUS MeXaHUKK crnowHbIX cpef (10). TeH30p KOHEeYHbIX gedhopmaLmi
(10). Tensop manbix gedopmaumii (10). TeHzop nosopoTta (10). Vix ceoncTa. YpaBHeHue
HenpepbIBHOCTA ANs CrowHon cpedpl (15). TeHsop HanpsxeHun (15): ero omnanyeckuin cMbicn un
ceowcTea. lNMprMepbl. 3aKOH N3MEHEHNS SHEPTrUK AN CrowHon cpepl (20). YpaBHeHUE OBUXEHUS
(ypaBHeHue Siinepa) ons cnnowHom cpeabl (15). Cuctema OCHOBHbIX YpaBHEHUI MEXAHUKN
cnnowHblx cpef (20). oeanbHas 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. lNoarotoBka K 3K3amMeHy
9K3aMeH, NpuMepHble BOMpPOCHI:

KpaTtknii kKoHCnekT nekuuii, pasbop 3apad: Jleywun A.M., Hurmatynnuu P.P., MpowwuH tO.H.,
TeopeTtuyeckas pusnka. MexaHuka (NpakTUYeCKuin Kypc) 3afadqyHuk ons gomsnkos.
http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf

Tema . UToroesasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:

3apaun ons camocTosTenbHOM paboTbl CTYAEHTOB.

TecToBble 3a0a4m (C popmynamm) No TEOPETUHECKOV MEXAHUKE NPUBEOEHbI HA CTPpaHuLEe
http://mrsej.kpfu.ru/pro/ind_TM.htm

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

KpaTkuii KOHCNeKT nekuuin, pasbop 3anad:

Neywwun A.M., Hurmatynnun P.P., MNpowwH KO.H., Teopetnyeckas cumsnka. MexaHuka
(NpakTnyeckni Kypc) 3afadyHuk ons gonu3mnkos.

http://www.kpfu.ru/docs/F1168018520/theor_mech_practical_course.pdf
dopma arrecTauunm: sK3ameH

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

1] Tekywas pabota 5

[2] KoHTponbHble paboThbl (3) 40

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

Tema Kon-Bo 3aHsATUIA Hannbl
HavanbHas npoBepoyHas paboTa.

YpoBeHb NoAroTOBNEHHOCTN CTYAEHTOB Mo MateMaTuke. BekTopbl 1 MaTtemMaTnyeckme OencTems Hag
HUMKW. VIHTerpmposaHue n gudpgepeHumposaHne qoyHkumi. OCHOBHble andodoepeHumnanbHble
ypaBHEHUNS N METOAbI UX peLleHns. 3

1 KuHemartuvka matepuanbHON TOYKW. 2

2 [lnHamrka matepuanbHON TOYKK. 3

3 MeTon 3aKOHOB COXpaHeHus

N OBUXEHWE B LieHTpasnbHOM none. 2

4 MNpobnema OByx TEN U TEOPUS CTONKHOBEHNS U paccesiHns YacTul,. 2

Tekywas pabota cTyaeHTa (ooMawHne paboTbl, aKTUBHOCTb HA 3aHATUSX, OTBETbI HA BOMNPOCHI HAa
NeKumnsax n Ha npakTuke, u T1.4.) (3a tembl 1-4) 2

KoHTponbHas pabota "HbloTOHOB oopManmam knaccmuyeckornm mexaHmkm" . Tembl 1-4 1 14
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5 YpaBHeHus JlarpaHxa 3

6 Manble konebaHns MEXaHNYECKMX CUCTEM. 3

7 Ycnosus paBHOBeCUS CUCTEMbI 1

CamocTosaTenbHas gomalHas paborta "Ycnosus paBHoBecusi cuctembl”. Tema 7. 2

Tekywas pabota ctyneHTa (gomawHue paboTbl, aKTUBHOCTb Ha 3aHATUAX, OTBETbI HA BOMPOCHI HA
NeKunsx n Ha npakTuke, n 1.4.) (3a Tembl 5-7) 2

KoHTponbHas pabota "JlarpaHxeB doopMannam Knaccuyieckom mexaHunkn". Tembl 5-6. 1 14
8 YpaBHeHus MamunbtoHa. Ckobku MyaccoHa 2
9 KaHoHunyeckme npeobpasoBaHus. YpaBHeHue MamunbtoHa-Akobu. 2(3)

Tekywas pabota ctyaeHTa (ooMawHue paboTbl, aKTUBHOCTb HA 3aHATUSAX, OTBETbI HA BOMPOCHI HA
NeKkumnsax n Ha npakTuke, n 1.4.) (3a Temol 8-9) 1

KoHTponbHas pabota "lMaMnnbToHOB oopManam knaccm4eckoin mexaHmkmn". Tembl 8-9. 1 12
MepenucbiBaHne KP 1 (2)
WNtoro 24 (26) 50

MpuMepHble 3a8a4un Ans KOHTPONbHbIX PaboT:
KoHTponbHas pabota €1

1. MaremaTnyeckuin MassiTHUK NEPEMEHHON ONNHbI KonebneTcs B BepTUKaNbHOM NNOCKOCTU MO
rapMOHNYECKOMY 3aKOHY . HalTn 3aBMCMMOCTb OT BPEMEHU KOMMOHEHT CKOPOCTWN N YCKOPEHUS U

BENMNYNHbI CKOPOCTWU TOYKN A, ecnn gnuHa | yactn OA HUTK yMeHbllaeTcsd no ﬂVIHeVIHOMy 3aKOHY.

2. YacTtuua oemxeTtcs B nnockoctn z = 0 no runepbone. CekTopHasi CKOPOCTb NOCTOSIHHA. HaiTu
WHTEepBan BpeMeHn, 3a KOTOPbIA YacTmua CMECTUTCA U3 TOYKMN C KOOPAUHATOM X1 B TOYKY C

KoopauHartom x2.

3. Hanpasnsowas OC spawaetcs B rOpn3oHTanbHOM NNOCKOCTU XY BOKPYT TOHKM O C MOCTOSHHOM
YyrnoBow ckopocTbto. B aTon nnockoctn Baonb OC noctynatenbHO ¢ NOCTOSHHOM CKOPOCTbIO
nBuxetcs crepxeHb AB onuHoii I. CtepxeHb 06pasyeT npsmoii yron ¢ Hanpasnstowein OC. Haiitn
3aBNCUMOCTb BENIMYMHbI CKOPOCTU N BEIMYMHBI YCKOPEHUS TOYKU B CTEPXHS OT BpeMeHu, ecnuv rnpu
t=0 Touka A cosnapgana c To4kom O.

4. Toyka OBUXETCS B MNOCKOCTM Tak, YTO Yron Mexay BEKTOPOM CKOPOCTU U paanyC-BEKTOPOM BCE
BpeMs OBuXeHus paseH f. HainTn ypaBHeHue TpaekTopum TOYKMW.

5. Toyka OBuXeTcs B MNOCKOCTM XY C MOCTOSIHHOW MO BENNYMHE CKOPOCTbIO. BekTop ckopocTu
obpasyeT C 0Cbto X Yron, NPonopLUMOHanbHbIi BpeMeHu. HanTu ypaBHEHNE TPAeKTOPMM TOYKM,
N306pasnTb TPAEKTOPUIO, HATN BENIMYMHY YCKOPEHUSI TOYKM, ECNN B HAYalbHbIA MOMEHT Touka
Haxoamnacb B Ha4ane KoopauHar.

6. HacTuua oBuxeTcs B ropu3oHTaNIbHOM NIOCKOCTU. HanTn ypaBHEHME TPAeKTOpUKN B OEKAPTOBbIX
KOOpAMHaTax, eCnu OTPe30K KacaTeNbHOW, 3aKN0YEeHHbIM MexXay TOYKOW KacaHusa U TOHKON

nepeceyeHns KacaTenbHON C OCbIO X, UMEET NMOCTOSIHHYIO ANIMHY p. CumTaTb, YTO B HAYasbHbIN
MOMEHT BpeMeHn x=0 , a 3aTeM YyacTuLa OBUXETCS B NMONOXUTENIbHOM HanpaBneHUn OCK X.

7. Matematunyeckunii MasiTHUK Maccbl m OTKnoHsieTcsa Ha yron fO n otnyckaetcs 6e3 HaYanbHo
ckopocTu. Haintn HaTsxeHue HuTK T B 3aBucuMocTn ot yrna f.

8. MNapawoTCT NpbIraeT ¢ caMonéTa, NeTawero no ropu3oHTann Ha BbicoTe h co ckopocTbto VO. o
Kakow TpaeKkTopun OBUXETCS NapawoTUCT NpY 3aTSXHOM MpbIXKe (40 packpbiTUs napaiwoTa),

eCcnun cuna conpoTmneneHnsd Bo3nyxa F=-kv,rpoev - CKOPOCTb NMapawTncTa.

9. HenocpeacTBEHHbBIM BblYMCNEHMEM MOKa3aTb, YTO CpeaHMe 3a Nepunos 3Ha4EHNS KUHETUYECKON 1
NOTEeHUNanbHOM SHEPrn rapMOHNYECKOro OCLMNNIATOPA PaBHbI

10. Ha ogHopogHyio npuamy A, nexallyto Ha ropusoHTanbHOM NAOCKOCTN, MONOXEeHA 0AHOPOAHAS
npuama B, maccon B n pa3 MeHbLle. [anHbl Npu3M paBHbl COOTBETCTBEHHO a U b. TpeHusa mexay
npun3mon A 1 NIOCKOCTbIO HET. Hen3BeCcTHO, eCTb N1 TpeHne Mexady npuamamiu. B HavanbHbIN
MOMEHT BPEMEHW MPU3Mbl MOKOSATCS. 3ateM npuama B HaumHaeT ckonb3nTb BHM3 Mo npuame A.
Onpepnenntb onnHy |, Ha KOTOpyto NepeaBuHeTca npuama A, korga Todka O npuambel B nonget oo
rOPU30HTaNbHOWM MNIOCKOCTU.
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11. Kaxaplit aneMeHT 6eCKOHEYHO TOHKOW O4HOPOOHON HENOABUXHO OKPY>XHOCTW paanyca R
obwer maccoint M nputarmeaet MaTepurasnbHyo TOYKY Maccbl M, nexatllyro Ha nepneHankynape K

NAOCKOCTU OKPYXHOCTH, NpOoXoasilem 4yepea eé LEHTP. Cunbl NPUTAXEHNA OnNnCbiBaloTCA 3aKOHOM
BCEMUNPHOIo TAroTeHuns. Oﬂpe,ﬂ,eﬂVITb CKOpOCTb, C KOTOpOI7I TO4YKa m nepeceqéT NNOCKOCTb

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

12. [lBe TpeT 04HOPOOHOM LENoYKN ANVHbI | nexart Ha Hak/IoHHOW NONoYKe, PacrnofioXXeHHOW nog
Yr7IOM @ K FOpU30HTY, @ 04Ha TpeTb CBODOOOHO CBMCAET BAO/b BEPTUKANN. B HavanbHbI MOMEHT

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

nonoyke. KoadhumumeHT TpeHust Mexay LlenoYkoi 1 NonoYkoin paBeH f.

13. C noBepxHOCTV 3eMnu BbICTPENMBAIOT cHapsaaoM nog yrnom fO k Beptukanu. Kakoea gonxHa
6bITb HaYanbHasi CKOPOCTb CHapsaa, YToObl OH yrnan Ha 3eMnto Ha PaccTosHMK (MO MOBEPXHOCTM

3emnn) B 4YeTBEPTb ONUHbI 3kBaTtopa? Cuntatb 3emnio wapom paauyca R. YckopeHne 3eMHOro
NPUTSXEHUs y noBepxHocTn 3emnn g. ConpoTMBReHNEM BO3ayxa NpeHebpeyb.

14. /I3BeCTHbl NapamMeTp 1 3KCLEHTPUCMTET opbuTbl Tena, ABUXYLErocs B Nnone TArotTeHns 3emMnu.
HaliT Benn4mHy ckopocTu Tena, Kak goyHKLMIO PacCTOsiHMS OT LeHTpa 3eMnu.

15. 3BeCTHbI NapameTp 1 aKCLUEHTPUCMTET OpbunThbl Tena, ABMXYLErocs B NoNne TArotTeHnst 3emiu.
Haintn yron mexay pannyc-BeKTOpOM Tena U CKOPOCTbIO Tena, kak oyHKLMIO PacCTOSHMS OT LieHTpa
3emnu.

16. HainTn BbICOTY MCKYCCTBEHHOrO CNyTHMKA Han NOBEPXHOCTbIO 3eMnun, eCnv OH BCE BpeMS
HaxoOuTCs HaL OOHOW 1 TOM Xe To4kom akeatopa. Paguyc 3emnun R = 6400 kM, yckopeHue

cB0OOOHOrO NageHns Ha noBepxHocT 3emnm g = 9.8 m/c2.

17. KomeTa gBuxertcs BOKpyr ConHua no annnnTn4eckKom op6|/|Te C SKCUEHTPUCUTETOM €. Kak
COOTHOCATCA Mexay coboit MakcManbHOe 1 MUHUMalbHOE pacCTodaHMne KOMeTbl OT ConHua, Makc. n

MWH. 3HAa4YEeHNe CEKTOPHOIN CKOPOCTW, MAKC. N MUH. 3HAYEHWE YrNOBON CKOPOCTH.

18. [1Be yacTuubl ¢ Maccamy m1 n m2 B3aMMOLENCTBYIOT MO 3aKOHY TAroTeHms. Kakmum
HepaBEHCTBOM CBsI3aHbl TaK1e 3HA4YEeHNs X paanyc-BEKTOPOB U CKOPOCTEN B HAa4aslbHbliA MOMEHT

BPEMEHWN, NPUN KOTOPbIX BO BPEMS OaNbHENWEro ABMXEHMS PACCTOSHNE MEX Y YacTMLUaMn ocTaeTcs
KOHEYHbIM?

19. Haitv nepByto 1 BTOPYIO KOCMUYECKME CKOPOCTW A5 TENA MACChl M C y4ETOM KOHEYHOCTU
macchbl 3emnu. Macca 3emnu, paguyc 3eMnm 1 YCKOPEHWNE CUMbI TSXXECTU Y MOBEPXHOCTU 3emnu

M3BECTHbI.

KoHTponbHas pabota €2

1. [lnnHa | NnoCcKoro MasiTHMKa MeHseTcs No 3a4aHHOMY 3aKOHY B 3aBUCUMOCTW OT yrna OTKNOHEHMUS
oT BepTukanu ¢. CKonbKo cTeneHen cBoboabl y Takol cuctembl? CocTaBuTb ypaBHeHue JlarpaHxa
2-ro poga ongyrna .

2. Cncrtema nnockas. Toyka Maccor m1 MoXeT OBUratbCsi No ocu X, a To4ka maccom m2
B3aMMOLENCTBYET C HEN NMOCPEOCTBOM MPYXMHKM XECTKOCTbIO K 1 ANIMHON B HeAe(popMMUPOBaAHHOM
coctosiHmm 10. Ckonbko cTeneHei cBoboabl Y faHHOM cucteMbl? CocTaBuTb ypaBHeHUs JlarpaHxa
2-ro popa. B kavecTBe 0600WEHHBIX KOOpPAMHAT BblibpaTh HEOOX0AMMOE KONNMYECTBO OEeKaPTOBbIX
KoopOuHaT TOYek.

3. Toyka nogseca NAOCKOro MasaTHMKa AJNHON | ABUXETCS No OCK X NO 3afaHHOMY 3akoHYy. CKonbko
cTeneHei ceoboapl y Takon cuctembl? CocTaBuTb ypaBHeHUe JlarpaHxa 2-ro poga ons yrna .

4. Toyka maccom m MOXeT ABuraTbCs Mo KpuBor y=x"3 noa gencrenem cunol Taxectn. Cncrema
KOOpAMHAT Xy NMOBEPHYTA HA Yron a no 4YacoBOW CTPesKe (T.e. yron Mexay OCbio y U BEPTUKaNbIo
paBeH a). Pewntb 3apady o Manbix konebaHusix To4kn. Bce nonoxeHnsi paBHOBECUS OTMETUTb Ha
PUCYHKeE.

5. Mexay oByMsa HENOABMXHbBIMA OOVUHAKOBLIMU 3apsaaaMun e, pacCTosiHNE MeXay KOTOPbIMUA PaBHO
a, No NPsIMOI, COEANHSAIOWEN MX, OBUXETCHA TOYKa MacCor m, HeCylwas Takom Xxe 3apsg e. Pewntb
3aga4y 0 Manblx KonebaHNsX TOYKM
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6. Touka Maccbl m OBMXETCS B LieHTpanbHoM none. CoctaButb GoyHKUMIO JlarpaHxa, B ka4ecTse
00006LWEHHbIX KoopAMHAT BblbpaB cdrepuyeckme koopamHathl r, 8 u ¢. BeinvcaTb nHTerpan

OBUNXEHNSA, COOTBETCTBYHOLWMIA LLMKNNYECKOM KoopaMHaTe. Bbinncatb ypaBHeEHUE ﬂarpaHxa,
COOTBETCTBYlOWEE KoopanHarte r.

7. Haiitn obliee peleHune 3ana4m o Manbix konebaHusix YyacTuLbl Maccbl m, cnocobHON aBMraTbes
MO NOBEPXHOCTW, 3aaBaeMoii ypaBHEHNEM BUa Z=KBaapaTUiHas popma koopamHat X ny (ocb z -
BEpPTUKA/bHA).

KoHTponbHas pabota €3

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

FamMnnbToHa-SKobw 1 ynpocTuThb ero.
2. Monb3ysack ToNbko cBocTBaMM ckobok MNyaccoHa, BbliumcnuTs {p1*p3+p2°2, q1*q2}.

BOMPOCbI K 9K3AMEHY (B ckobkax "cToumocTb" Bonpoca B 6annax penTMHroBoin CUCTEMbI)
1. NpenmeT knaccnyeckom MexaHukm (2).
2. Paspgenbl MexaHuku (2).

3. lNMoHATne matepuanbHOM TOYKM U KUHEMATUKN ABMXEHUS.(2). 3anncb OCHOBHbIX KUHEMATUYECKMX
XapakTepucTK OBUXEHUS B OeKapTOBOM (2), umnnHapuyeckon (7) n ccpepudeckon (CA 15)
cucTemax koopauHar. lNoHATNe 0 eCTECTBEHHOM TpexrpaHHuke (15).

4. TNpocTtpaHCcTBO (3) 1 Bpems (2) B KNacCU4eCkom MexaHuke.

5. MNMoHnatne cunbl 1 Maccl (3). Npumepbl cun, BCTpeyarwmnxcs B KNacCn4eckon mexaHuke (4).
3akoHbl HbtoToHa (3).

6. MpuHunn oTHocuTenbHocTu ["anunes (4).

7. MoHaTne 06 nHepLmanbHOM cucteme oTyeTa (2) 1 ypaBHEHUS ABUXEHMUS KNACCUYECKOA MEXaHWKM
(12) B pas3nnyHbIx cMctemMax koopauHar.

8. HayanbHble ycnosus (2) v NpUHUMN NPUYNHHOCTY KNAacCU4eCckom MexaHnku (6).

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

10. KpuBonuHenHasa cuctema koopaumHar (1), koadpdpuumneHTol llamme (3), ypaBHEHUS OBUXEHUS 015
Hee (2) (BbiBOL ypaBHeHun JlarpaHxa +18).

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

12. CU VIHTerpmupoBaHue ypaBHEHWIA OBUXEHNS B Cly4asx YacTHbIX BuooB cun (10).
(rapMoHMYecKkuii OCUMNNATOP, ABUXEHNE B cpefax C TPEHUEM, ABUXEHNE B NONe TAXECTH,
OBUXEHVe 3apsXEeHHOM YacTuupbl B OGHOPOLHOM MarHUTHOM MOJe U B CKPELLEHHbIX OOHOPOAHbIX
9NIEKTPMYECKOM N MArHUTHOM MONSX, MPOCTPAHCTBEHHbIN OCLMNNSATOP, OABUXEHNE B
rpaBUTaUMOHHOM (KYJIOHOBCKOM) rone n 1.4.).

13. MNpnmep npsiMo 3agaymn amHamuky (dpopmyna brHe (8), 3aKOH BCEMUPHOro TAroteHus (+5)).
14. CU MNpumep obpatHoi 3anaqm mexaHukuy (5) (NPOCTPaHCTBEHHbI ocUMnnsATop (8)).

15. 3akoHbI coXxpaHeHns 1 uHTerpanbl ABuxeHus (4). OCHOBHbIE TEOPEMbI KNTACCUYECKON MEXAHUKI
(2)

16. 3aKOH COXpaHeHUs oNng CUCTEMbl MaTepuarnbHbIX TOYEK M ero CBA3b CO CBONCTBAMU
NpPOCTPaHCTBa-BPEMEHM

- Mnynbca (0AHOPOAHOCTb NpocTpaHcTea) (15);
- MOMEHTa uMnynbca (M30TPOMHOCTb NPOCTpaHcTBa) (20);
- 3Heprum (04HOPOAHOCTb U U3OTPOMHOCTb BpemeHu) (20).

17. Cnctema matepuanbHbix Todek (1). LLeHTp nHepumm (taxecTn) (2). BHyTpeHHUE 1 BHEWHME CUnbl
(1). 3amMKHyTble U KOHCEepBaTUBHbIE CUCTEMDI (3).

18. 3aKOHbl UBMEHEHNS ONS CUCTEMbI MaTepurasbHbIX TOYEK
- UMNynbca, 3aMKHyTble cucTembl (5+3);
- MOMeHTa uMmnynbca (8+3);
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- MONMHOWN MexaHn4eckom aHeprum (8), Buabl cun (2), KOHCepBaTUBHbIE CUCTEMBI (2). BHYTpeHHAS
SHeprus cucTembl (4).

??7?Teopema o supuane cun (10)
19. OnHOMEpHOE OBVXEHUE MaTepuanbHO TOYKK, cBoricTBa ABuxeHus (8). Oblwee peweHune (8).

20. [enxeHne maTepmanbHON TOYKN B LEHTPAaNbHO-CUMMETPMYHOM none. [loctaHoBka 3agayu (2).
WHTerpanbl OBUXEHNS U OCHOBHbIE CBONCTBA (7). DGMEKTUBHbIV NOTEHUMAN N Ka4eCTBEHHbIV
aHann3 apuxeHus (6) (3aBNCUMOCTb 300GEKTUBHOIO NoTeHUMana ot pacctosiHms (2), obnactu,
3anpeLleHHble 1 paspeLeHHble 01s ABUXEHUS (2), PUHUTHOE U MHADUHUTHOE ABUXEHME (2).
Ycnosue nageHns matepuanbHOM TOYKU Ha CUNOBOM LIEHTP (8).

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

22. Obuwee peleHne 3anaym Kennepa: OBnXeHe YacTuupbl No4 AEACTBMEM CUNbl, 0BpaTHO
NponopLMOoHanbHOM KBaapary paccTosHus (noteHuman U = —a/r) - ka4eCTBEHHbIn aHanus (7),
HaxoxaeHue Tpaektopun (10), aHann3 pelweHns (2), KocMmYyeckme cKopocTu (5).

23. 3akoHbl Kennepa (3), ux BbiBO4 (2+2+5).

24. [1BnxxeHne matepuanbHoi Toukmn B none U(r) = a/r (ka4ecTBeHHbI aHanu3: obwue ceoincTea (3)
n TpaekTopus (3), BbIBOA BbIpaXeHUS Ang Tpaektopum (+5)).

25. Npobnema oByx Ten, NnocTtaHoBKa 3afayn (3). BoiBo4 ypaBHEHMIN ABMXEHMS LEHTpa Macc u
OMKTUBHOM YacTuubl (8). 3akoHbl coxpaHeHus (5).

26. Npumepbl 3anaym asyx ten. suxeHune cuctembl 3emna-ConHue (3). BorHble 3Be3abl (3).
lMonpaska k TpeTbeMy 3akoHy Kennepa (6).

27. CU PaccesiHue gByx YyacTtuu. [NocTtaHoBka 3agaqn (5). Jlobosoi yoap (6). Ouarpamma
umnynbcos (10). Ycnosune 3axearta vactuy, (4).

28. CU PaccesHue notokoB YacTtuu. lNoctaHoBka 3agayv (2). uddepeHunanbHoe nonepeyHoe
appekTnBHOE ceveHme paccesHus (10). dopmyna Pesepcopaa (10). HacTHble cnyyam (3).

29. CBoboaHble 1 cBa3aHHble cucTeMbl (1). MNoHSATNE 0 CBA3SAX, ABUXEHNE CUCTEMbI MPU HANNYUN
ceazen (1). Knaccudpukaums ceasein (3). Npumepsbl ceasen (8=+1+1+1+2+3). TpyaoHoCcTH peleHns
3a4ayu OUHaMKKM Npu Hanu4Ynm cesasen (2).

30. CteneHun cBobo bl cucTeMbI (2), 0606WeHHbIe KoopanHaThI (2).

31. HencrteutenbHble (2), BO3MOXHbIe (3) 1 BUpTYyanbHble (5) nepemelleHuns.

32. NpeanbHble cBA3W U Nx NpuMepsbl (4+4). MprHUKMNbl BUPTYanbHbIX NepemelleHnin Janambepa
(2+5).

33. YpasHeHusa JlarpaHxa nepsoro poaa (C peakunamu cesasen) (2, ¢ BbisogoM +10).

7?7?77 3aKoHbl UIBMEHEHUS UMMYNbCA, MOMEHTA UMMYNbCa U HEPrUN NPX HaNN4Mm ceasen (8).

34. PeweHre 3a4ay ¢ NOMOLLbIO ypaBHeHWA JlarpaHxa nepeoro poaa (3) - obwwii peuent. Toyka
OTpbIBa YacTuULbl NPW CocKanb3biBaHMM No napabone x = ay2 (+10).

35. OuHamnyeckunii npuHumn Janambepa v ypaBHeHuMs JlarpaHxa BTOporo poaa ans o6006wweHHbIX
koopauHar (3, ¢ BbiBOAOM +20).

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

37. HaxoxpeHue doyHkuMn JlarpaHxa ong mexaHmyeckom cuctemol (4). Npumepbl: rapMOHNYECKIU
OCUMNNATOP, ABUXEHME B LLEHTPaNbHOM none, cBoboaHbIe YacTuubl,? (4).

38. CtpykTypa doyHkumm JlarpaHxa (7).
??? MNoHsATne 06 0606weHHOM noTeHumane (9).

Cwvna, nencTeyowas Ha CUCTEMY 3apPSXXEHHbIX YACTUL, BO BHEWHEM 3/1IEKTPOMArHNTHOM Mofe Kak
npumep 0606WweHHO noTeHumanbHo cunbl (9). duccunaTtneHas goyHkumsa Panes (6).

39. CeoricTBa thyHkuun (3) 1 ypaBHeHun Jlarpanxa (3).

40. O606wWeHHbIe UMNYNbCbI (2), LMKNNYECKNe NepeMeHHble (2) U MHTerpanbl ABMXEHNs (2) B
doopmanname ypasHeHUn JlarpaHxa.

41. O6obweHHas aHeprus (3) omanyeckon cmctembl (pyHKLMS MaMnnbToHa), 3aKOHbI U3MEHEHUS
(10) n coxpaHeHuns (3) 0606LEHHO aHEepPrun cucteMbl (narpaHxes popmannam). O6obLWeEHHO
KOHCepBaTUBHbIE CUCTEMDI (2).

PerncrpaumnoHHblii Homep 627914 DAEKTPOHHEH
Ctpanunua 16 n3 21. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "Teopetudeckas MexaHuka. MexaHvka cnnowHbix cpea”; 011200.62 dusunka; 3aseayowmin kKadpenpon, a.H.
(mpodpeccop) MpowwnH HO.H.

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

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

MomeHT nmnynbca teeporo tena (5). YpasHeHus asuxeHuns teepaoro tena (5). KuHematunyeckme
ypaBHeHus Jnnepa (4).

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

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

???HeronoHoMHble cB5A3M (5). YpaBHEHNS OBUXEHMS CUCTEMbI NPU HANNYMUN HEFONOHOMHbIX CBSA3EN
(8).

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

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

44. [1BUXEHME MEXaHNYECKOW CUCTEMbI OKOJIO NONoXeHUs pasHoBecus (2). Oblwume cBoCTBA U
TUNbl KonebaHwi (2).

45. Manble konebanus (1). JlnHeapnsaumsa ypaBHeHWIA OBUXEHNS (4) N peleHne 3a8aym o
NIVHENHbIX konebaHmsax ¢ OOHON cTeneHbio cBoboabl (4). MapMoHnyeckne konebaHus (1). Pa3oBblii
nopTpet ocuunnaropa (4).

?7?7? 3apaya o 3aBUCUMOCTU COOCTBEHHOW YacTOThbl HENMHEHbIX KonebaHuii oT aMmnnuTy bl (6).

46. JlHeiHble 0gHOMEpPHbIE KonebaHns B NpUCYTCTBUM CUN TpeHus (3aTtyxatowme konebaHms) (10).

??? BblHyXA€HHbIE IMHENHbIE 0AHOMEPHbIE KonebaHus B npucyTcTBum cun TpeHust. Obwee
peweHve (12).

47. KonebaHns npy Hann4mm cun TpeHns 1 NepMoanyeckon (No 3aKoHy KOCKHyca) BbIHY>X AatowWel
cunbl (12). PesoHaHc (7).

48. CU lMNoeeneHune konebatenbHON cucteMbl B611M3n pe3oHaHca (5).

?77? Pe3oHaHCHOe nornoueHne aHeprum konebartenbHoi cuctemoii (12), doopma pe3oHaHCHOW
KpuBon (8).

??? MNoHsaTne o bucpypkauun (3). 3apaya 06 ogHoMepHOM kKonebaHnmn ¢ ynpasnsowmmM napameTpom
(12).

49. NlnHeapwnsauns ypaBHeHunin opmxeHns (10) 1 peleHne 3agaym o CBOOOAHbIX NTMHENHbIX

KonebaHnsix MeEXaHN4eCKON CUCTEMbI CO MHOTUMM cTeneHsiMn cBobo bl (COOCTBEHHbIE HYAaCTOTbl (6) 1
HOopManbHble KoopauHaTthl (9)).

50. PeweHne 3apa4y o Manbix konebaHnsx MexaHm4eckom cuctembl (0bwmii peuent) (7).

51. 3apaya. HactoTbl 1 HopMasnbHble konebaHunsi CUCTEMbI U3 TPEX MaTepuasbHbIX TOYEK HA rNaakoMm
CTEPXHe, CBA3AHHbIX MPYXMHAMWN OANHAKOBOW XecTkocTu (+18).

52. KonebaHusi monekyn (8).

583. MNprHUMN HanMeHbllero OenCTBUS - BApUaLNOHHBIA MPUHLMM TEOPETUYECKON MexaHuku (15).
BbiBo4 13 Hero ypasHeHus Jlarpaqxa (8).

54. ®yHkumsa NamunbToHa (6). BoiBoa ypaBHeHuin [TamunbToHa (9).

55. ®dunanyeckunii cmbicn doyHKLMK FaMunbToHa (6),3aK0Hbl UBMEHEHMS 1 COXPaHEHMS 0600LWeHHO
9Heprum (6), KOHCepBaTMBHbIE CUCTEMbI (1) (raMMNbTOHOB COOpPMannam).

56. HaxoxpeHue doyHKUMM [aMnnbTOHA ONg MexaHu4Yeckom cuctemsl (6). [pumepbl: rapMOHUYECKIUA
OCLMNASATOP, OBUXEHNE B LIEHTPANbHOM Mone, cBob6oAHbIE YacTuubl,? (+4).

57. Lluknuyeckune koopanHarthbl (2), MHTErpanbl gBnxeHns (3) B raMmnbTOHOBOM chopManname.
58. Ckobku lNMyaccoHa (2), nx ceoitctea (6+4). PyHaamMeHTanbHble ckobku NyaccoHa (3).
59. Teopema lNyaccoHa (6) n ee cnencteng (4).

KETPOHHBH
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60. KaHoHMn4eckne npeobpasosaHus (3). Mpounssoasuwme doyHkumm (9). NMpeobpasoBaHus
Jlexanppa (nepexon Mexay npon3soaaWnMn QOYHKLMSMU Pa3Horo tmna)

61. Mony4eHne KaHOHNYECKMX Npeobpa3oBaHnii C MOMOLLbIO NPOM3BOAAWMNX GOYHKLIMIA (6).
62. Mpumepbl KaHOHNYeCKKX NpeobpasoBaHnii (6).

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

65. lNepeMeHHble aencTame-yron (5).

66. YpaBHeHue MamnnbToHa-5kobu, ero BbiBoL (9), douaundeckuii cmbicn F2 (6). YnpouweHne
ypaBHeHus [MammnnbToHa- Skobun (5) ons KoHcepBaTMBHbBIX cucTeM (NpuHumn MonepTion?),
LUMKIMYECKUX KoopauHar, ?

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

68. PelweHne 3anay ¢ nomoLbio ypaBHeHns FammnbToHa-Akobu- obwmii peuent (15).

69. C/ PelweHune 3ana4m o gBMXEHMM Tena, OpOLEeHHOro nog yrnoM K ropnuaoHTY C NMOMOLLbIO
ypaBHeHus MamnnbToHa-Akobu (+17).

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

71. 7?77 SneMeHTbl MeXaHWKU cnnowHbIX cpen. Moaenn MexaHuku CnAoWHbIX cpeq: ynpyras cpena
(5), noeanbHasa xXnakocTb (5), HeCxXumaemas XuaokocTb (5), Ba3kas XuakocTb (5).

???0CHOBHbIE NOHATUSA MEXaHWKK cnnowHbIX cpen (10). TeH30p KoHe4YHbIx aedopmaunia (10).
??7?Tensop manbix gegopmaumii (10). TeHsop nosopoTta (10). Vix cBoicTea.

?7?7YpaBHeHne HenpepbIBHOCTW Ons CRNOWHON cpedbl (15).

??7?TeH30p HanpsaxeHui (15): ero comsnyeckmii cMbicn 1 ceocTea. lNMprmepsl.

??73aK0H n3MeHeHns aHeprumn ons cnnowHown cpenbl (20).

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

??77?CunctemMa OCHOBHbIX YPaBHEHWUI MEXaHWNKM CNAowWHbIX cpen, (20).

7?77 pneanbHas XnMaokoctb. OCHOBHbIE MOHATUS U ypaBHeHNS (21). Mprmepsbl (4).

???Ynpyroe teno. OCHOBHblE MOHATUSA U ypaBHeHWs (21). MNMpumepsbl (4).

[MpumeyaHne: Bonpocsl, cToswme nog 0gHUM HOMEPOM, MOTryT BXOAUTb no YacTtsm B PA3HbIE
6uneTtbl

??7? - BONPOC BbIHECEH HA CAMOCTOSITENIbHOE U3Y4EeHMEe U MOXET BOMTU B 3K3. BUNETHI,

CW - BOnpocC BbIHECEH HA CAMOCTOSITENBHOE N3YYEHNE N BOMOET B 3K3. buneTbl

Cnncok OCHOBHbIX BOMNPOCOB,

He3HaHMe KOTOpPbIX NPUBOAUT

K Hey,OBNEeTBOPMUTENbHON OLEHKEe

no kypcy "Teopetnyeckas MexaHuka"

Kak 3anncartb pagunyc-BekTop r, CKOPOCTb V, YCKOPEHNE W N CEKTOPHYK CKOPOCTb S B AEKAPTOBOW U
LUUNNHOPMYECKO cucTemax KoopamHar?

3anucatb BblpaXeHus A1l OCHOBHbIX CWJ1, MCMOMb3YEMbIX B KNIaCCUYeCKoin MexaHuke. (Pabota un
Knaccugomkaums cun).

3anucaTtb OCHOBHbIE TUMbI YPaBHEHWIA ABUXEHNS KNACCUYECKON MEXAHUKMN N OO BSACHUTD CMbICH,
BXOLSWMNX B HAX BENWYUH. (YpaBHeHUsa HbloToHa, ypasHeHus Jlarpanxa | v Il poga, ypasHeHus
FaMunbTOHa, ypaBHeHUs [FaMunbToHa-Akobn).

Kak 3anucarb ypaBHeHUS OBUXEHUS KNacCUY4eCKOM MeXaHUKu O/ KOHKPETHOM on3N4eCKOon
cucTeMbl (CBODBOAHAS YaCTMLA, FAPMOHUYECKMIA OCLUMNNSTOP, YacTmua B LLeHTpanbHOM none, ...)?
(YpaBHeHus HbloToHa, ypaBHeHus JlarpaHxa, ypasHeHus ["aMunbToHa, ypaBHeHUs
ramnnbToHa-AKo6M).

Kak 3anncatb 3aKOHbl N3BMEHEHUS nMnynbca, MOMeHTa UMnynbca u NONHON MexaHN4ecKomn HEeprnm
Onda CUCTEMbl MaTepuanbHbIX TOouek?
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Kak ka4ecTBeHHO onpenennTb ABMXEHNE MaTepuanbHON TOYKM B OOHOMEPHOM CNy4ae 1 B Clyyae
LeHTpanbHOro nona? (npumep)

Kak cectun 3adaydy OByx 1en K ABUXeHUo (*)I/IKTI/IBHOVI yacTtuubl?

Kak nogcumTaTh YMCno cTeneHein cBoboabl MEXaHWYECKON CUCTEMbI CO CBSI3SIMU 11 BBECTU
0606LeHHble KOOpAMHATBLI? (MpUMep)

K Kakum cnegctemsaM NpMBOAMT HANMYME LUKINYECKUX KoopanHat? (npumep)

Kak no Bnay noteHumanbHon doyHKumm U(X) HAWTK 4acToTy Manbix konebaHuii MexaHn4eckom
cucTembl? (MpuMmep)

Kak HaliiTn cobCTBEHHbIE YAaCTOThbl 1 HOPMasibHblE KOOPAMHATEI MasbiX KONnebaHnin MexaHNYeCKoW
CUCTEMbI C ABYMS cTeneHsiMmn cBoboabl C NOTeHUManbHon aHepruein U(x,y)? (npumep)

Kak cdhopmynupoBaTtb NPUHLUN HAUMEHbLErO OEeNCTBUSA?

Kakne npeobpasoBaHnst Ha3bIBaOTCS KAHOHNYECKMMMN?

Kak 3anucartb nosHyto Npon3BOAHYO MO BPEMEHN OT (OM3NYECKOM BEIMYMHBI C MOMOLbI CKOOOK
lMyaccoHa? (npumep)

Kak cpopmynuposatb Teopemy Jlnysmnna?

Kak cBa3aHbl CMMMETpUS TBEPAOro Tena u Bua TeH3opa nHepumn? (npumMep)

{I'IpMMeanme: |_|YHKTbI, OTMe4YeHHble 3HakaMn BOmnpoca, MoryT He BbIHOCUTbCA Ha 3K3aMeH}

MpenBapuTenbHbIi MaTEMaTUYECKUIA MUHMMYM, HEOOXOANMbIV ONs MOHMMaHMS Kypca
"Teopetnyeckas MexaHnka"
BekTopbl 1 OeNCTBMUS HAL HAMK (CKanspHOe U BEKTOPHOE NPOU3BEAEHUS, Pa3NoXeHNE BEKTOPOB).

Matpuubl 1 KBagpaTuyHble chopMmbl. MNprBeaeHne MaTpuL, BTOPOro 1 TPEeTbero nopsiaka K
LnaroHanbHOMy Buay.

HeonpeneneHHble 1 onpeaeneHHble UHTErpanbl U NPou3BoaHbIe. 3aMeHa NePEMEHHbIX B
NHTEerpanax.

O6wme MeToabl pelweHns andodepeHumanbHbIX ypaBHEHWUIA NePBOro 1 BToporo nopsiaka. Obwme
YaCTHble PeLEeHUs.

KomneTteHuun obyyatolerocs, nepeymcneHHble B pasaene 3 naHHON Nporpammsbl, NpuobpeTaroTcs
nocpencTeoM pasbopa 1 npopaboTky NeKLUMOHHOro Matepuana, nocpeacTsoM paboTbl BO BPEMS
ayOUTOPHbIX 3aHSATUI 1 NOCPEACTBOM CAMOCTOSITENbHOM PaboThl, NPeayCMOTPEHHbIX y4eOHbIM
NNaHoM.

7.1. OcHOoBHas nuTeparypa:
1. Nanpay J1.0., Nndowwmy E.M. TeopeTtuyeckas pusuka. T.1 MexaHuka , M., dusmatnut, 2007.- 224
c. http://e.lanbook.com/books/element.php?pl1_id=2231

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

4. Tastokos, ®@.X., Taswokos, b.®. 3agaHns no kypcy "TeopeTnyeckas mexaHvka. [unHammka To4Ku
N MexaHM4eckoi cuctembl”. YyebHo-MeToanyeckoe nocodbue / KazaH. dpenep. yH-T, Mex.-mart. goak.;
?KasaHb: [KazaHckuih yHuBepcuteT], 2011.727 c.

7.2. lononHutenbHasa nuteparypa:

1. NeywuH A.M., Hurmatynnun P.P., NpowwuH KO.H., TeopeTtudeckas gousnka. MexaHuka
(MpakTnyecknin Kypc) 3agadqHuk ons gousukos, N3g. "Mactep JlainH", 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
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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 c1p.

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

4. Hurmatynun P.N. MexaHuka cnnowHon cpenbl, KnHematuka. unHamuka. TepmognHamumka.
Cratuctnyeckas amHamuka: y4ebHuk ons CTyaeHToB Bbicwmx y4ebHbix 3aBeaeHunin. ?MockBa:
MFN90TAP-Megana, 2014.7639 c.

7.3. UHTepHeT-pecypcChbl:
Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
Cant kadpenpbl Teopetuyeckon gousnkm KDY - 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 npenogasartenen kadenpsbl: MNMpowwnHa KO.H. - http://mrsej.kpfu.ru/pro/
AnekTpoHHas bubnmoTeka MexaHUKo-MaTematuyeckoro dpakynoteta MI'Y - http:/lib.mexmat.ru/

8. MarepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve agncuunnuHbl "TeopeTnyeckas MmexaHuka. MexaHvka CnnowHbix cpen” npeanonaraet
MCMONb30BaHNE CNeyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CpeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadun dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepPCOoHaNbHbIn KOMMbIOTEP
(C TexHU4ecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 00 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenogasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B MpoLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYrNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
3NEKTPOHHO-bMbNnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Ans By30B C
ycnoBuem obsi3atenbHoro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K He0bXxoanMbIM A5is 0bpa3oBaTenbHOro Npouecca N3naHusim ¢
MNCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONIOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

YyebHble ayantopumn ons NpoBeaeHNs NEKLUMOHHbBIX U MPaKTUYeCKnX 3aHATuin. MynbtumeoninHoe
obopynoBaHue (HOyTOyK, MPOEKTOP, NPE3eHTEP, 3KPaH, KOMIOHKMN).

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 011200.62 "duanka" n Nnpopunto NOAroTOBKN HE NPeayCMOTPEHO .
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