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BBEAEHUE

1. HacTosilee nsgaHne ABNsieTCS OCHOBHbIM OpraHn3auMoOHHO-MEeTOANYECKUM OOKYMEHTOM  y4eb-
HO-METOAMYECKOrO KOMMIIeKca no ANCUUMNIIMHE B COCTaBE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpammsl Bbicliero obpasosanus (OINMOIM BO). OHo npegHasHayeHo cTaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pas3BuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. [ocTyn oby4atoLmMXcs K SIEKTPOHHOM Bepcun MeTooMYeCKNX yKasaHUM Mo U3ydeHUo OUCLMNN-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTeNbHOM cpeae YyHMBepCcUTeTa.

Mpn 3TOM B SMEKTPOHHYIO BEPCUIO MOTYT ObiTb BHECEHbI TEKYLUME U3MEHEHMUS1 U OOMOSIHEHUS, Ha-
npaBfeHHblE Ha NOBbILWEHNE Ka4eCTBa HAaCTOSLLMX METOONYECKMX yKa3aHUNA.

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMMNMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHun. ITO NOMOXeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HUMK CcBOM cwibl, Bbl cMoXeTe caenatb 0CO3HaHHbIM BbIGOP COOCTBEHHOWM TaKTUKM U cTpaTernmn y4yebHom
aeaTenbHocTh, ybepeyb camux cebst OT Hepa3yMHbIX pPeLLEHMI MO OTHOLLEHMIO K HEN B Havarne cemecTpa, a
He Toraa, Korga yxe ctaHeT no3gHo. Mcnonb3yst aTu ykasaHus, Bel 63 4ONOMHUTENBHBIX OCMOXHEHWIA MO-
pongeTe K NPOMEXYTOYHOW aTTecTauuy no 37O AWCUMNIIMHE. YCMNEWHOoCTb aTTecTaumm 3aBuUCHT, npexae
Bcero, oT Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BaymumBas ydyebHas pabota, B uensix obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas gucumnnmHa oTHocuTcsa kK gucumnnmHam OlMOIMT yHMBepcuTeTa, cocTaB KOTOPbIX onpene-
nsetcsi By3om u TpeboBaHmamu ProcC.

B pe3ynbTate 0CBOEHWSI ANCUUNMANHBI O0YYalOLLMACA AOMKEH:

3HaThb:

- Ha COOTBETCTBYIOLLIEM YPOBHE — NpeaMeTHOe CoaepKaHne BCeX U3y4aeMblX B By3e pa3gerios Teo-
pPETUYECKON MEXAHUKN, €€ OCHOBHbIE MOHATUS M 3aKOHbI, MOHUMaHME UX 3HAYMMOCTWN KakK TEOPETMUYECKOro
dyHAaMeHTa COBPEMEHHOW TEXHUKN U TEXHOMOMNIA.

yMeThb:

- CaMOCTOSITENTbHO CTPOUTL U UCCNeaoBaTb MaTeMaTUYECKME U MEXaHNYeCKue MOAENN TEXHNYECKMX
cucTem, KBanmduuMpoBaHHO NPUMEHSIS NPY 3TOM aHanNMTUYECKME M YUCIIEHHbIE METOoAbl UCCNeAOBaHUSA U
MCnosnb3ys BO3MOXXHOCTM COBPEMEHHbLIX KOMMbIOTEPOB U MHPOPMALIMOHHBLIX TEXHOSOMMIA; HAaXOAUTb pauuno-
HanbHbIN NOAXO0A K PELUEHNI0 MEeXaHUYeCKNX Npobnem NoBLILEHHOW CMOXHOCTW, B TOM Yncre Tpebyrowmnx
OpUrMHanbHbIX NOAXOAOB; YNTATb U aHaANU3NPOBaTb YYEOHYI0 N Hay4yHYy NUTepaTypy NO mMaTtemaTuke, UH-
dopmaTuKe 1 TeopeTUIECKON MEXAHUKE.

BnageThb:

-OCHOBbLIBAIOLMMUCA Ha 3aKOHaxX MEXaHWKM MeTogamMun U anropuTMamu UCCreaoBaHns paBHOBECUS
N OBWKEHUA MaTepuarnbHOM TOYKW, TBEPAOrO Tena M MexaHW4YecKom CUCTEMbl, MaTEMaTUYECKON U eCTecT-
BEHHOHAYYHOW KyNbTYPOMW.

lMpumeHeHne nonyyYeHHbIX HaBbIKOB B Mpouecce AarnbHenwwero npogeccnoHansHoro obyyeHns ans

peLleHns Hay4HbIX U NPOM3BOACTBEHHbIX 3aday B byayLien npodeccmoHanbHOW 4eATENbHOCTY.

1.1.MepeyeHb KOMMNETEHUUI C yKa3aHMeM 3TanoB ux (hOpMUPOBaHUA B pe3ynibTaTe OCBOEHUA y4eb-
HOW OAUCLUMNIIUHBI:

KomneTteHuun, .
Koa n Hanme- KomMnoHeHTbl KomneTeHLUN,
B (hopMUpoOBaHUM KOTO- M
PbIX 33AeHCTBOBaHA AC- HOBaHWe UH- dopmupyemMbie B pamkax AaHHOW AMCLMNIMHBI
LMnnuHa AvikaTopa poc- (kak oxugaembl pe3ynbTaT ee OCBOEHMS)
TUXEHUN KOM-
ko HAVMEHOBAHME NeTeHLMN 3HaTb W NOHU- ymeTb fienatb BNageTb HaBblkamMu
MaTb (oevictBoBaTh) (MmeTb HaBbIKKM)
1 2 3 4
O6wenpodceccnoHanbHblie KOMNEeTEeHLUU
OrlK-3 | CnocobeH cos3pa- | MO-1omk.s €03- | 3HaeT meToabl | YmMeeT npume- | BnageeT HaBbikamu
BaTb W NOAAEPXKU- | J@aeT UM MNOA- | PELUEHNSA CTaH- | HATb MeTOAbl pe- | MPUMEHEHMUS MeTo-
BaTb Oe3onacHble | oepxuBaet AapTHbIX 3afdad | WeHus cTaHgapT- | OB pellueHus CTak-
ycnoeus  BbIMNof- | 6esonacHble TEOpPeTUYEeCKOM | HbIX 3agay Teo- | AapTHbIX 3afad Teo-
HEeHUSI Mpou3BOA- | YCIIOBUSA TpyAda | MEXAHVUKM AONS | PETUYECKON  Me- | PETUYECKON MexaHu-
CTBEHHbIX MpOLEeCc- | Npy  BbINOSHe- | obecneveHus XaHUKN ans | kn ons obecnevyenus
COB; HUM npom3Bod- | GesonacHbIX obecneyeHns BesonacHbIx ycro-
CTBEHHbIX  3a- | ycnoBuni Tpyda | 6e3onacHbiXx yc- | BUW Tpyaa npw Bbl-
nad npyv BbINOSIHE- | NTOBUA TpyAa MNpu | NOSIHEHUM NPOU3-
HUX MPOM3BOA- | BbINOSTHEHUN BOACTBEHHbLIX 3a4a4
CTBEHHbIX  3a- | NPON3BOLACTBEH-
aad HbIX 3aga4
MpodeccuoHanbHble KOMMNETEeHUUN
MK-4 CnocobeH k yya- | O-2rk4 3HaeT meToabl | YMmeeT npume- | BnageeTt HaBblkamu
CTUIO B  CTPOU- | OCYLLECTBISieT peleHns pas- | HATb MeToadbl pe- | NPUMEHEHUSI METO-
TenbCTBE [MAPO- | onepaTuBHOE NNYHBLIX 33adad | WeHns  pasnuy- | OOB pelleHust pas-
TEXHUYECKNX  CO- | ynpaBrieHune TEOpeTUYeCKor | HblX 3aga4y Teo- | NMUYHbIX 3a4ay Teo-
OPYXXEHUA W Me- | CTPOUTENbHLIMU | MEXAHUKM ANSA | peTUYECKOW  Me- | peTU4ecKon MexaHu-
nMopaTuBHbIX cuc- | paboTamu  Ha | obecneveHus XaHUKN ans | kn ons obecnevyeHus
Tem obbekTe onepaTMBHOrO obecneyeHns onepaTuBHOTO
ynpaeneHuns onepaTuBHOrO yrnpaBrneHus cTpou-
CTPOMUTENbHBI- yrnpaBrneHus TenbHbIMK paboTamun
Mu  paboTamu | CTPOUTENBHBLIMU Ha obbekTe
Ha obbekTe paboTamu Ha
obbekTe




1.2 OnucaHue nokasarteneun, KpUTepPUEB U LUKaN OLeHMBaHUs U 3TanoB (hOPMMPOBaHUA KOMNETEHLMA B paMKaxX AUCLUNIIUHbI

MHpaekc 1 Ha3BaHWe KoM-
neTeHuumn

Koa nHaukatopa goctuxe-
HUIA KOMMETEHUMN

MugukaTopsbl
KOMMeTeHUnn

MokasaTernb OLEeHMBaHUS —
3HaHUSI, YMEHUS, HaBbIKU
(BnapeHwus)

YPOBHU CChOPMUPOBAHHOCTN KOMNETEHLMIA

KOMMEeTeHUMs He chopmm-
poBaHa

MWHUManbHbIN cpeaHun BbICOKUI

OueHKV CHOPMMPOBaHHOCTY KOMMETEHLMIA

He 3auteHo

3auTeHo

Xapaktepuctuka chopMUPOBAHHOCTY KOMMETEHLIMN

KomneTteHunsa B nonHomn
Mepe He cchopmmpoBaHa.
Mmetowmxcs 3HaHun, yme-
HWUI 1 HaBbIKOB HeJocTa-
TOYHO ONS peLleHus npak-
Tu4ecknx (mpodeccuo-
HanbHbIX) 3agay

1. C(bOpMVIpOBaHHOCTb KOMMNEeTEeHUUn COOTBETCTBYET

MWUHUManNbHbIM TpeGOBaHMﬂM. Mmetowmxcsa 3HaHun,

yMeHVII;I, HaBbIKOB B LIeJ/IOM OOCTAaTO4YHO ANnA pelleHns

npakTn4ecknx (NpodeccrnoHanbHbIX) 3aaau.
2. ChopMUPOBaHHOCTb KOMMETEHLIMM B LIENIOM COOT-
BEeTCTBYeT TpeboBaHusM. MIMeroLwmxcsa 3HaHni, yme-

HWW, HaBbIKOB N MOTUBALMM B LIeNIOM AOCTaTOMHO Ans

peLLeHnsa CTaHAapTHBIX NpaKTUYecknx (npodeccuo-
HanbHbIX) 3ad4ay.

3. ChopMm1pOBaHHOCTb KOMNETEHLMM MOMHOCTbLIO
cooTBeTCcTBYeT TpeboBaHnAM. MmetoLumxcsa 3HaHuiA,
YMEHWI, HaBbIKOB U MOTMBAaLMKN B MOMHOW Mepe [0C-
TaTOYHO AN PELLUEHNs CIOXHbIX MPaKTUYeCKNX
(npodheccuoHanbHbIX) 3agad.

dopmbl 1 cpeacTaa
KOHTpOns hopMnpo-
BaHUA KOMMNETEHLUWN

Kputepum oueHnBaHus

OrK-3
CnocobeH co3gaBaTtb 1
nogaepxmeatb 6e30-
nacHble YyCIoBuA Bbl-
NOJTHEHNA Npon3Boa-
CTBEHHbIX NPOLEeCCOB;

MO-lonkz co3gaet u
nogaepxveaet 6e30-
nacHble ycroBusi Tpyaa
npwv BbINOSTHEHWUM NPO-
M3BOACTBEHHbIX 3a4ay;

MonHoTa
3HaHUN

3HaeT meToabl pelue-
HUA CTaHOAapPTHbIX 3aad
TeopeTnyecKon mexa-
HUKKM anst obecneyeHus
6e3onacHbIX ycnosuii
Tpyaa npu BbINOSTHEHWM
NPOU3BOACTBEHHbIX
3agad

He 3HaeT meToabl pe-
LeHnA CTaHAapTHbIX
3a[a4 TeopeTMIECKon
mMexaHuku ans obecne-
YeHus 6e3onacHbIX yc-
noBwiA TpyAa Npu Bbl-
NOMHEHNN NPOU3BOACT-
BEHHbIX 3a4a4

1. MOBEPXHOCTHO 3HAET MeToabl pelue-

HUS CTaHOAPTHBLIX 3a4a4 TEOPETUYECKON Me-
XaHuKn anga obecneveHnss 6esonacHbIX ycro-
BWI TpyAa Npu BbINOMHEHWUN NMPON3BOACTBEH-
HbIX 3aga4

2. 3HaeT MeToAbl peLUeHus cTaHaapT-
HbIX 3aa4 TEOPETUYECKON MEXaHWKN AN
obecneyveHnst 6esonacHbix yCrioBun Tpyaa
Npu BbINOSIHEHWNM NPON3BOACTBEHHBIX 3a4ay,
HO JOmnycKaeT ownbku

3. B coBepLueHcTBE 3HaeT MeToabl pe-
LIEeHWs CTaHOapTHBIX 3a4a4 TEOPETUYECKON
MexaHukn ans obecneveHms 6esonacHbIX yc-
NoBWIA TpyAa Npu BbINOMHEHUW NMPON3BOACT-
BEHHbIX 3a4au

onpoc; PI'P;
,3a4eT

Hanwnune
yMeHUn

YMeeT NnpuMeHATb Me-
TOAObl PELLEHUsI CTaH-
OapTHbIX 3a4ay Teope-
TUYECKOW MEeXaHWKKX O1is
obecneveHus 6esonac-
HbIX YCIOBMWI Tpyaa npu
BbINONIHEHMW NPOU3BOA-
CTBEHHbIX 3a4a4

He ymeeT npumeHaTb
MEeTOAbl peLleHnst CTaH-
AapTHbIX 3aaa4 Teope-
TUYECKOW MEXaHVKN Ans
obecneyeHuns besonac-
HbIX YCIOBUIA Tpyaa npu
BbINOJTHEHUWN NPOU3BOA-
CTBEHHbIX 3aaa4

1. Cnabo ymeeT NnpyMeHATb MeToabl pe-
LUEeHWs CTaHOapTHBIX 3a4a4 TEOPETUYECKON
MexaHukn ans obecneveHms 6esonacHbIX yc-
noBWIA TpyAa Npu BbINOSTHEHWUW NMPON3BOACT-
BEHHbIX 3a4au

2. YMeeT NPUMEHSITb METOAbI PELLEHUS
CTaHAapTHbIX 3a4ay TEOPETUYECKON MexaHu-
Kn ans obecneyeHns 6e3onacHbIX YCroBui
Tpyaa npwv BbINOMHEHWUUN MPOM3BOACTBEHHbIX
3ajay, HO JonyckaeT owunbku

onpoc; PI'P;
,3a4eT




3. B coBepLueHCTBE NPUMEHSATE METOAbI
pelleHnst CTaHAAPTHbIX 3a4a4 TeopeTUnyYeckom
MexaHuku ans obecneyeHus 6esonacHbIX yc-
NOBUIA TpyAa NpW BbINOMHEHUW NPON3BOACT-
BEHHbIX 3aga4

MK-4 Cnoco6eH k yya-
CTUIO B CTpOUTENbCTBE
r’MAPOTEXHUYECKUX
COOPYXXEHWUI U MENMNO-
paTUBHbIX CUCTEM

NO-2nk-a
ocylLecTBrsieT onepa-
TUBHOE ynpasneHue
CTpOUTENbHBIMM pabo-
Tamu Ha o6bekTe;

Hanuune Bnageet HaBbikamu He BnageeT HaBbikamu 1. Bnapeet cnabbiMy HaBblkaMmu Nnpume-
HaBbIKOB NPUMEHEHNsi MeTOA0B NPUMEHEHNs METOO0B HEHUst METOAOB peLUEHUsi CTaHO4APTHbIX 3a-
(BnapeHve peLleHus CTaHOapTHbIX | PELUEHWUst CTaH4APTHbIX a4y TeopeTUYECKON MexaHvkn ansa obecne-
OnbITOM) 3aay TeopeTnyecKom 3ajay TeopeTUYECKON YyeHust 6e3onacHbIX YCrOBUI Tpyaa Mnpu Bbl-
MexaHukm onsa obecne- mMexaHukn ans obecne- NOMTHEHUN NPOM3BOACTBEHHbIX 3a4au
YeHus 6e30nacHbIX yc- YeHns 6e3onacHbIX yc- 2. BnapgeeT HaBblikamMu NpYMEHEHNs Mme-
noBwiA Tpyaa npu Bbl- noBun Tpyaa npu Bbl- TOLOB peLleHus CTaHOapTHbIX 3aday Teope-
NONTHEHUN NPOU3BOACT- | MOMHEHUM NPOU3BOACT- TMYeCKOM MexaHuku ansa obecnedeHns 6e30- onpoc; PI'P;
BEHHbIX 3adau BEHHbIX 3aga4 nacHbIX YCNOBUN TpyAa Npu BbIMOMHEHUN ,3a4eT
NPOU3BOACTBEHHbIX 3afa4, HO JOMNyCKaeT
owmnbku.
3. B coBeplueHcTBe BriageeT HaBblikamu
NPUMEHEHNs1 METOOOB peLLeHus cTaHaapT-
HbIX 3a4a4 TEOPETMYECKON MEXaHVKN AN
obecneyveHns 6esonacHblX yCroBun Tpyaa
npv BbINONIHEHMM NPOM3BOACTBEHHbIX 3a4au
MonHoTa 3HaeT meToabl peLue- He 3HaeT meToabl pe- 1 NoBEPXHOCTHO 3HAET MEeToAbl peLleHus
3HaHWUi HWUS pa3nUyHbIX 3agay LIEHMS pas3nNnYHbIX 3a- pasnuyHbIX 3aa4 TEOPETUYECKON MEXAHUKM
TeopeTnyeckon Mexa- [ay TeopeTnYeckomn ans obecnevyeHns onepaTMBHOIO ynpaBreHus
HUKKM Ans obecneyeHuss | mexaHwku anst obecne- cTpouTenbHbIMU paboTamn Ha 06bekTe
onepaTMBHOrO yrnpas- YeHUs onepaTUBHOrO 2 3HaeT MeToAbl peLLeHns pa3nnyHbIX 3a4ad
TNEHUS CTPOUTENbHLIMU | yrpaBreHns CTPOou- TEOPEeTMYECKON MeXaHnku ans obecneyeHms onpoc: PIP:
paboTtamu Ha obbekTe TenbHbIMK paboTamm Ha onepaTMBHOIO yNpaBrieHNsi CTPOUTENbHbIMMW 3a\‘4eT ’
obbekTe paboTtamu Ha 0ObeKTe , HO JoMnycKaeT owmnb- ’
Kn
3 B coBeplLueHCTBE 3HaeT MeTOAb! PELLIEHNS
pasnuyHbIX 3aa4 TEOPETUYECKON MEXAHUKM
ans obecnevyeHus onepaTMBHOIO ynpasneHust
CTpouTENbHLIMU paboTamn Ha 06bekTe
Hannune YMeeT NpuMeHATbL Me- He ymeeT npumeHaTb 1. Cnabo ymeeT NnpyMeHATb MeToabl pe-
yMeHUM TOAbI PELLEHNS pasnny- | MeToabl peLueHust pas- LIEHUS Pas3nUYHbIX 3aa4 TEOpPEeTUYECKON Me-
HbIX 3a4a4 TeopeTuye- NNYHBIX 3a4a4 TEOPETU- XaHVKM anga obecnevyeHnss onepaTUBHOIO
CKOWN MeXaHuKu ans YECKOW MEXaHWKK Anis ynpaBneHns CTpoUTENbHbIMM paboTamu Ha
obecneyeHus onepa- obecneyeHust onepa- obbekTe onooc: PFP:
TMBHOIO YyrNpaBneHns TUBHOIO yrnpaBneHus 2. YMeeT NpuMeHATb MeToAbl PeLLEHNS p3a~‘4eT ’

cTpouTenbHbIMU pabo-
TamMun Ha oObekTe

CTpouTEmnbHbIMKU pabo-
TaMu Ha obbekTe

pasnuyHbIX 3aa4 TEOPETUYECKON MEXAHUKU
ans obecnevyeHns onepaTMBHOIO yrpaBreHus
cTpouTenbHbIMM paboTaMu Ha 00bEKTE, HO
[onycKkaeT ownbkm

3. B coBepLieHCTBE yMEET NPUMEHSTb




MeTOAbl peLLEHUs pasnnyHbIX 3a4a4d Teope-
THUYECKOM MexaHuKu ansa obecrneveHus one-
paTUBHOIO yrnpaBneHnst CTPOUTENbHbIMU pa-
6oTamun Ha oObekTe

Hannune
HaBbIKOB
(Bnagenue
OnbITOM)

Bnaneet HaBbikamu
NpPUMEHEHN METOA0B
pelleHna pasnnyHbIX
3aJa4y TeopeTmyeckon
MexaHukn ansa obecne-
YeHua onepaTtnuBHOIo
ynpaBneHus CTpou-
TenbHbIMK paboTaMu Ha
obbekTe

He BnapgeeT HaBbikamMu
NpYMeHeHNst MeETOA0B
pelweHna pasnmnyHbIX
3apa4y TeopeTmyeckon
MexaHuku gns obecne-
YeHuna onepaTtuBHOro
yrnpaBneHusl CTpou-
TenbHbIMK paboTamu Ha
obbekTe

1 Bnageet crnabbiMn HaBblKamMy NPUMEHEHMS
METOOB peLLeHNst pasfnnyHbIX 3agay Teope-
TUYECKON MexaHuKu ons obecneyeHus one-
paTUBHOIO yNpaBneHnst CTPOUTENbHLIMU pa-
6oTtamu Ha obbekTe.

2 BnapgeeT HaBblkamMu NpUMEHEHUs MeTOA0B
peLLeHNst pas3nnyHbIX 3aga4 TEOPEeTUYECKON
MexaHuKK ans obecneyeHns onepaTMBHOIo
ynpaBneHus cTpouTenbHbiMu pabotamm Ha
06bekTe, HO JoMyckaeT oLWnoKK

3 B coBepLueHCTBe BnageeT HaBbIkamu Npu-
MEHEHNs1 METO0B PeLIEeHNs pasfnnYHbIX 3a-
[ay TeopeTU4eckon MmexaHukn anga obecne-
YeHWUsi onepaTUBHOIO yrNpaBfeHus CTpou-
TenbHbIMM paboTamun Ha obbekTe

onpoc; PI'P;
,3a4eT




2. CTpykTypa yyeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IEMEHTOB AuUC-

LUMNSUHbI
Oucumnnuna nsydvaetcs B 4 cemecTpe (-ax) 2_ Kypca.
MpogomkutensHocTb cemecTpa (-oB) 15 2/6 Hepene.

TpyooemKocTb, Hac
*
Bua yyebHou paboTbl cemectp, kype
OYHaga ¢popma 3a04Haga popma
Ne 4 cem.
1. AyanTopHble 3aHATUA, BCEro
- nekunun 12
- MpaKTU4eckue 3aHATUSA (BKINOYas ceMmnHapbl) 12
- nabopaTtopHble paboTbl 12
2. BHeayauTopHasa akageMuyeckas pabora 36
2.1 ®dukcupoBaHHble BUAbl BHEAyAUTOPHbIX CAMOCTOA-
TenbHbIX paboT:
BbinonHeHve 1 caada/3awmrta nHanBuayansHoro/rpynnoBoro
3aJaHusa B Buge**
--PacyeTHo-rpadunyeckasi paborta 10
2.2 CamocTosiTenbHOe U3y4yeHue TeM/BONpPOCORB Nnporpam- 10
MblI
2.3 CamonofroToBKa K aygUTOPHbLIM 3aHATUAM 10
2.4 CamonofroToBKa K y4acTUIO U y4acTue B KOHTPONbHO-
OLIeHOYHbIX MepPOoNpPUATUAX, MPOBOAMMbBIX B paMKax TekyLLe- 6
ro KOHTPOISA OCBOEHWSA ONCUMNIWHLI (38 UCK/IIOYeHUeM y4-
méHHbIx 8 . 2.1 — 2.2):
3.1 NMony4yeHue 3a4éTa NO UTOramMm OCBOEHUS1 AUCLUIMIIUHbI +
Yacbl 72
OBLLAA TpynoeMKOCTb AUCLUNITUHbI: 3aueTHbIE eauAN- ,
ubl

lNpumeyvaHue:
* — cemecmp — ANs O4HON N O4HO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON OpMbl 0ByYeHUs;

** — KP/KIM, pecdepara/acce/npeseHTaunm, KOHTPOSbHOM paboThl (ANns 0byyaroLmxcst 3a04HON hopMbl 0B6y4eHUst), pacyeT-

HO-rpadmyeckom (pacyeTHo-aHanUTUYeckomn) paboTbl 1 4p.;

2.2. YkpynHéHHasi coaepxaTenbHas CTPYKTypa y4e6HOoM AMCUMNHBl U obLuas cxema eé peanusaumm B y4yebHOM npo-

uecce

4.1. YKpynHéHHasA coaepKaTeribHasi CTPYKTypa AUCLIUMIIUHbI
1 obasn cxema eé peanusauum B yueGHOM npouecce

TpyooemKoCTb pasferna u e€ pacnpeaeneHue no Bu- .
Jam ydebHoli paboTkl, yac. é - g oz
AyauTopHas pabota BAPC o B >§ 2 g
Homep v HaumeHoBaHue 3aHATUA . e (% Too_
pasgena = o~ L 3o g s EY
OVUCLMNIUHBI. ‘E“r ) s g 2z & o o) 23 g 2 S 23
YKpYMH&HHbIE TeMbl pasaena O o) g 28 |23 o god| 2z |53£8°2
O 8 6 | 28 |9 8 So|l 5 [23x
[ = X T O ¥ 1 = 3 o Q3
58 |EF 3| 8F |§8¢2
=3C 1< z
OuyHas ¢hopma oOyyeHus
(2 cemecTp)
CraTtuka 18 12 4 4 8 6 2
. onpoc; | OMNK-3.1;
Cratuka TBEpAOrO Tena 18 12 4 4 8 6 2 PIre; | NK-4.2
,3a4eT
onpoc; | OMNK-3.1;
KnHemaTtuka 18 6 2 2 10 12 2 PIreP; | MK-4.2
,3a4eT
10 onpoc; | OlNK-3.1;
KnHemaTtuka To4ku 18 6 2 2 12 2 PIrP; | MNK-4.2
,3a4eT
- onpoc; | OMNK-3.1;
OvHamuka 36 18 6 6 18 6 Prpe; | MNK-4.2
,3a4eT
- onpoc; |OlNK-3.1;
[nHamMmnka maTepuanbHOM TOYKN 14 6 2 2 8 2 Pre; | rnK-4.2
,3a4eT




- onpoc; | OMNK-3.1;
JMHaMuka mexaHM4YecKom CUCTEMbI 10 6 2 2 4 2 PIrP; | MNK-4.2
,3a4eT
- onpoc; | OlNK-3.1;
MpUHUKUNBI MeXaHWKn 12 6 2 2 6 2 PIre; | MNnK-4.2
,3a4eT
Mony4yeHue 3a4éta No utoram oc- + -
BOEHUSA OUCLIMNIUHBI
WToro no yuebHoM gucumninHe 72 36 18 18 |18 36 10
[ong nekunin B ayauTOpHbIX 3aHATUAX, Y% 33,3

YuyuTbiBad ctatyCc AOucuunnimnHbl

3. Obwue opraHM3auoOHHbIe TpeboBaHUs K yuebHoM paboTe obGy4atoLlerocs
3.1. OpraHu3auus 3aHATUIN U TpeboBaHUs K y4uebHoM paboTe obyuyarowerocs
OpraHusaums 3aHATUI MO OUCUMMIIMHE HOCUT LIMKINMYECKMIN xapakTep. [1o Tpem pasgenam npegycmor-
peHa B3aMMOyBsa3aHHas Lienodvka y4yebHbiX paboT: nekuus — camoctosiTenbHas paborta obyyatowuxcs (ay-
AVUTOpHAas 1 BHeayauTopHas). Ha 3aHsaTusX cTygeHyeckas rpynna nonyyaeT 3agaHust 1 pekoMeHgauum.
[na csoeBpemMeHHON nomMowy oby4valowumMes Npyu U3y4eHUU AMCUMNMANHBI Kadheapon OpraHu3ylTcs
WHAMBUAYanNbHbIE M FPYNMNOBbLIE KOHCYNbTAUWK, YCTaHABNMBAETCS BPEMS NpMeMa BbINONHEHHbIX paborT.

TpeboBaHus;:
obsizaTenbHoe nocelleHne oby4aroLLIMMCs BCEX BUAOB ayaAUTOPHbIX 3aHATUN;

BeJEeHNEe KOHCMEKTA B XOA€E NEKUMNOHHbIX 3aHATUN;

K eé M3y4YeHNID npenbABnATCA crnegywuwine opraHmsaunoHHblIe

KavyecTBEHHas CaMOCTOATENbHAA NOArOTOBKA K NPAKTUYECKUM 3aHATMAM, akTUBHasA paboTa Ha HuX;

aKTUBHas, pUTMUYHAA caMoCToATernbHas ayaMTOpHas M BHeayauTopHasa pabota obydvatowierocs B
COOTBETCTBMU C MNMaHoOM-rpacdhmMkoM, NpeAcTaBneHHbiM B Tabnuue 2.4; cBOeBpeMeHHas caada npeno-
AaBaTento OTYETHbIX JOKYMEHTOB N0 ayAUTOPHbIM U BHEAYAMTOPHbLIM Bugam paborT;
B Criydae Hamuums nponyLeHHbIX obyyalwmnmes 3aHAaTUAM, HeobXoaMMO NOMyYnTb KOHCYNbTaLumio
No NoAroToBKe M OHOPMIEHNIO OTAENbHbIX BUAOB 3a4aHUN.
[ns ycnewHoro ocBoeHMs AncuMnnuHbl, obyvarowemyca npegnaratoTcs y4ebHO-MHOpMaLMOHHbIE
WCTOYHMKM B BUZe y4ebHon, ydebHo-meToanyeckon nutepaTypbl N0 BCEM pasgenam.

4. JleKUMOHHbIe 3aHATUA

Ona n3yvaromx auCuUnniiMHy YATaroTCAa Jiekunm B COOTBETCTBUM C MNMI1TaHOM, npencraBiieHHbIM B Tabnuue 3.

Tabnuya 3 - JIeKuMOoHHbIN KypcC.

4.2. JleKUMOHHbIN KypC.
MprMepHbIN TeMaTUYECKMIA NNaH YTeHUA NeKUMn no pasgenam AUCLUNIIUHBI
Homep TpyooemMkocTb
no pasgeny,
yac. Mcnone3syemsl
e
Tema nekunn. OCHOBHbIE BOMPOCHI TEMbI OyHasa | 3aoyHas
WHTEPaKTUBHbI
dopma | popma
€ dopmbl
@ 4 cem
c s
() =
g |2
|
Tema: CtaTuka TBEpOOro Tena
1) MpeameT ctatnkn. MOMEHT CUrbl OTHOCUTENBHO TOYKN U
ocu. Teopua nap cun. CeA3N 1 UX peakuunm > Jlekuns-
BM3yanusaumsi
2) Cuctema cun. OcHOBHaga TeopemMa cTaTukn. BekTopHble 1 y H
aHanuMTU4ecKne yCrnoBusi paBHOBECUS OIS Pa3fIUYHbIX CUCTEM
1 cun
Tema: LleHTp TskecTn TBEPLOro Tena
1) Cnctema napannensHbix cun. LleHTp napannenbHbIX cun 5 Jekyms-
= BM3yanunsauus
2) LleHTp TshkecTu TBEPAOro Tena u ero koopauHatel. Cnocobsbl
onpegeneHnsa KoopauHaT LeHTpa TSXKeCTU
2 Tema: KuHemaTtuka To4Ku 2 Nekumsi-




' 1) NpeomeT KMHEMATUKN BU3yanusauuns
; 2) BekTOpHbI cnocob 3agaHnst OBMXXEHUS TOYKU
3) EcTecTtBEHHbIN cnocob 3agaHns ABWMKEHUS TOYKM
1 Tema: KuHemaTuka TBEpOOro Tena Iekumsa-
' - - BU3yanusauus
| 1) NonsTne 06 abconoTHO TBEPAOM Tene, NpocTenLuve
{ OBWXeHWA Tena, NNocKoe ABWKEHNe Tena, Teopembl 0
pacnpegeneHum CKoOpoCTen 1 YCKOPEHUI MPU NIIOCKOM
ABWKEHUM Tena
2) CnoxHoe ABWkeHne TBEpOOro Tena (Toukun), Teopema
Kopuronuca
Tema: MNMpeameTt anHammkn. 3akoHbl MexaHukn Manunes-HoloToHa 2 Nekuusi-
BM3yanusauus
1) 3agaum guHamukm y 5
2) CBoboaHbIe NPAMONMHENHbIE KonebaHua maTepuanbHOM TOYKU
3) OTHOCUTENBHOE ABUXEHNE MaTEPUanbHON TOYKN
Tema: InHammka matepmnarnbHON TOYKM N MEXaHNYECKON CUCTEMbI 2 JNekumns-
1) MexaHunueckas cuctema. Macca cuctemol. QudpcepeHumans- BM3yanusaums
Hble YpaBHEHUS OABWKEHMS MEXAaHNYECKOW CUCTEMBI
3| [2) KonnuyectBo ABWxeHWUS MaTepuanbHON TOYKN U MeXaHUYECKON
cnctembl. [OHATYE O LEHTPE MAacC MEXAHUYECKON CUCTEM
Tema: Teopembl 06 U3MEHEHNM KONMUYECTBA ABWKEHUA MEXaHNYe- 2 JNekumns-
CKOW CUCTEMbI U ABWKEHWUMN LEHTPa Macc MEXaHNYECKOW CUCTEMBI BM3yanusauus
1) Teopema 06 N3MEHEHMM KONMYECTBA ABUKEHUS MEXaHNYECKON
cucTeMbl B MHTErpanbHon n anddepeHumnansHon gopmax. Cnea-
CTBWSI U3 TEOPEMbI U MPUMEPbLI €€ NMPUMEHEHMS
2) Teopema 0 ABWKEHWM LEHTPA MacC MEXaHUYECKOW CUCTEMBI 1
cnefcTeusi 3 Teopemsl. [prMepbl €€ NpUMeHeHUs
O6Lwas TpygoEMKOCTb NEKLUMOHHOIO Kypcal 18
Bcero nekuuii no yuebHom aucumnimHe: vyac W3 HMX B UHTEPaKTMBHOW cbopme:
- OYHasa opma obyyeHus 18 - 04yHas opma obyyeHus 18
- 3a04Hasi hopma 0by4eHus - 3a04Hasi hopma 0byyeHus
5. MpakTnyeckne 3aHATUA NO AUCLMUMNIINHE U NOATOTOBKA K HUM
MprMepHbIN TeMaTU4EeCKMI NaH NPakTUYeCKUX 3aHATUN MO pasgenam AUCLUUNIIUHBI
4.3. MpuMepHbLIN TEMaTUYECKUN NIaH NPaKTU4YeCKUX 3aHATUMN
no pasgenam AUCLUNIIUHBI
Home TpyaoémkocTb
P T / n?&ageny Caasb
eMa 3aHATUSA )
Wcnonbayemblie 3aHATU
o ’5 = MpuMepHble BONpocCkl Ha 0GCyxaeHme Hac. VHTEPaKTUBHbIE A
=
. OpMbl
% | K (ans 3aHsaTUIA B chopmaTe CEMUHAPCKUX) O4HadA | 3ao4Had op c .
8 |3 dopma | dopma BAPC
~| (4 cem.)
L CunctemMa CXOOsLLMXCS CUIT Ha MITOCKOCTU ) Pa6oTa B Manbix rpyn- och
1 B MPOCTpPaHCTBE nax
23 PaBHOBecue nNnockon cuctembl cun 5 Pa6ota B manbix rpyn- |OCI1 Y3
’ nax CPC
1 PaBHOBecue cuctembl TeN nog oenNcTBnem PaboTta B Manbix rpyn-
4 MMNOCKON CUCTEMbI CUI 2 nax ocn
lMponsBonbHas NpoCTpaHCTBEHHAS PaboTta B Manbix rpyn-
5,6 cucTema cun 2 nax ocn
KoopamHaTHbIV 1 eCTECTBEHHbIN CNOCO0bI Pabota B manbIx rpyn-
3afaHus aBmxkeHus Touku. Onpegenexnne nax ocnys
2 |78 CKOPOCTM U YCKOPEHUS TOYKM. 2 CPC
BpawiartenbHoe OBwkeHWe TBEPAOro Tena
3 o Teopema 06 nsmeHeHum konuyecTsa ) Pa6oTa B Manbix rpyr- ocH
OBWKEHNS MeXaHUYeCKOW CUCTEMBI. nax
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Teopema 0 ABMKEHNM LIEHTPa Mace Pa6ota B manbIx rpyn- (ocr y3
MeXaHWUYeCKon CUCTEMBI 2 nax CPC
Teopema 00 n3MEHEHMN MOMEHTA PaboTta B Manbix rpyn-
10 KonunyecTsa OBWXEHNST MEXaHNYeCKON 4 nax ocn
cucTembl
Bcero npaktuyeckmx 3aHAaTUR No y4ebHon yac M3 HUX B UHTEPaKTUBHOM yac
ancumnnuHe: dopwme:
- 0YHasa dbopmMa 00y4eHus 18 - 04yHasa chopma obyyeHus 18
- 3a04Has popma oby4eHus - 3a04HasA popma 0byyeHus

1. Vewosuvie o6osnauenus:
OCII — npexycMoTpeHa obs3aTenbHas camMonoAroroBka K 3aHaATHoo; Y3 CPC - Ha 3aHATHM BBIIAETCS 3alaHME HA KOHKPETHYIO
BAPC; IIP CPC —3ansTne copepkaTelbHO 0a3upyeTcsl Ha pe3yabTaTax BBINONHEHUsS CTyaeHTaMu KoHkpeTHod BAPC;

MpuMepHbIN TeMaTMUYECKWUIA NNaH NTabopaTopHbIX 3aHATUI MO pa3gernamM AUCLUNIIUHbI

TpynoemkocTb J1P
No PYA * | Cssizb c BAPC o
yac 4
- <
[y —~
st g+ £ x
s Q o x ® §
8= | E3 ol
o £ g =
x o< I >
© y gz @ S©
C Tema nabopaTtopHoi paboTbl 5@ ® o o)
%) ¥ p oYyHasa 3ao4yHad © o O o =
o ™ o e x F I 33
@ = = topma | cpopma o ® £Eg =
a = 2 o [}
o © x O
o = I
= 5 g g sl
Q= I © =
Q I © O =
cC o ™ I [o%
= o -
1 8 + + Pasbop
KOHKpeT
TpeHune CKONbXeHUs, TPeHMe KayeHus. HBIX
1 1 PaBHOBeCHE Ten G yYETOM TPEHUSI.
cutyaum
n
2 10 + + Pas6op
CnoxHoe aBwxeHve To4kn. Teopema o KOHKpeT
2 2 CMNOXEHWWN YCKOPEHUIA TOYKM (Teopema HbIX
Kopwonuca) cuTyaum
n
Wtoro J1P O6wasn Tpygoemkocts JIP 18 X
* B T.4. Nnpu ucnonb3oBaHum matepunanos MOOK «HassaHue», Ha3BaHvne BY3a-pa3paboTtunka, Ha3BaHue nnatopMbl 1 CCbISIKa Ha
KypcC (C yka3aHueM aathl nocrneaHero obpaltleHus) (3anosiHseTcs B cryyae oCyLecTBMEHUs) obGpasoBaTenbHOro NpoLecca ¢ UCNonb3o-
BaHMeM MaccoBbIX OTKPbITbIX OHManH-kypcoB (MOOK) no nogmopenu 3 «MOOK kak anemMeHT akTvBaLuum oby4eHus B ayauTopum Ha
OCHOBE MpeABapUTENbHOrO CaMOCTOATENBHOIO U3YYEHNsI»)
lMpumeyaHus:
- MaTepuanbHo-TexHU4eckoe obecneyeHme nabopaTopHOro NpakTukyma — cm. MNpunoxexuve 6;
- obecneyeHne NabopaTopHOro NpakTukyma y4ebHom, y4ebHo-MeToanyYeckon nutepaTypon 1 MHbIMK BUBNMOTEYHO-
MH(OPMAaLIMOHHBIMK pecypcamMu 1 cpeacTeamm obecneveHmst obpasoBaTernbHoro npouecca — cM. Mpunoxerus 1 m 2.

6. O6wme meToanYECKME peKoMeHAAL MU NO U3YYEHUIO
oTAesNbHbIX pa3aenoB AUCLUMNIIMHDbI

MpK M3ydeHUN KOHKPETHOro pasgena OUCUMMMMHBI, U3 YUCna BbIHECEHHBIX HA NEKLMOHHbIE U
npakTU4Yeckme 3aHATUS, obydatolemycs cneayeT yunTbiBaTb U3NOXKEHHbIE HUXKE pekoMeHaaumn. ObpaTute
Ha HMX ocoboe BHMMaHWe Npu NOAroTOBKE K aTTecTaunm.
PaboTa no Teme npexzae BCEro npeanonaraeT ee n3yvyeHune no y4ebHuky mnm nocobuto. Cnegyet 06-
paTnTb BHMMaHue Ha To, YTO B fobon Teopun, eCTb MO0 HeybeauTenbHble, MO0 Yepecyyp abCTpakTHble,
nmMbo COMHUTENbHbIE MONoXeHusi. NoaToMy Heobxoanmo BbipabaTbiBaTb CAMOCTOSATENbHbBIE CY)XKAEHMUS, O0-
MONHAS X aprymeHTaumen, YTto n criegyet OEMOHCTPMpOBATh Ha ceMuHapax. [ns BbipaboTku camocTos-
TENbHOTO CYXOEHUs1 BaXXHbIM SABMSETCA yMeHne pabotatb ¢ Hay4yHOW nutepatypon. Mostomy paboTa no Te-
Me KpOMe ee m3yveHus no ydebHuKy, nocobuio npeanonaraeT Takke NoucK No TEME Hay4HbIX CTaTen B Ha-
YYHBIX XXypHanax. Belbop cTtaTbu, OTHOCALLENCA K TEME, Nydlle AenaTb No NocfeaHuM B rogy HoMepam, rge
NpMBOANTCA NepeYveHb cTaTelr, onybnMKoBaHHbIX 3a roA.

CamocTodaTensHas NOAroTOBKa npeanonaraeT UCNOMb30BaHWE psiga METOO0B.

1. KoHcnekTupoBaHue. KoHcnekTupoBaHue No3BOnseT BbIAENUTb FMaBHOE B U3ydaemMoM matepuane u
Bblpa3uTb CBOE OTHOLLEHUE K paccmaTpmBaeMoln aBTopoM npobneme.
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TexHvka 3anucen B KOHCMEKTE WHAMBMAyamnbHa, HO €CTb PS4 MpaBuil, KOTOPbIE MOTYT MPUHECTU
nomnb3dy €ero COCTaBWUTENI: HAYMHasA KOHCMEKT, criedyeT 3anucaTb aBTopa M3y4yaemoro MpousBefeHusl, ero
Ha3BaHWe, NCTOYHWK, FAe OHO ONyGIMKOBaHO, rod n3gaHus. Nopsagok KOHCMEKTMPOBaHWS:

a) BHMMAaTenbHOe YTEHME TEKCTa;

©) mouck B TEKCTe OTBETOB Ha NOCTaBMIEHHbIE B N3y4aeMon Teme BOMpPOChI;

B) KpaTKoe, HO YEeTKOE 1 NOHATHOE M3NOXEHUe TEKCTa;

r) BbigeneHune B 3annucu Hanbonee 3HaYUMbIX MECT;

A) 3an1cb Ha NONsIX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATEropuin 1 CBOUX MbICIEN.

2. 3anucu B hopmMe Te3NCOB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeyuncnen-
Hble (bopMbl NOMOratoT BbICTPOWN OpMeHTaL MM B NOArOTOBNEHHOM MaTepuarne, nogbope aprymeHToB B Nosb-
3y UMK NPOTUB KaKoro- NMbo yTBepXaeHus.

3. CnoBapb NoHATMI 1 KaTeropun. CocTtaBneHve cnoeapsi nomoraeTt b6bicTpee ocBavBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee MMu onepupoBatb. [1ogobHbIA cnoBapb cnefyeT BeCTM YeTko, pa3bopunBo,
4yT06bI YOob6HO ObINO MM nonb3oBaTtbes. 3 npuBegeHHoro B YMK rnoccapusi Hy)XKHO K KaXXOOMy CeMUHapy
BbIOUpaTh NOHATUS, OTHOCALLMECH K U3y4aemMon Teme, OObeaMHATb UX NTOrMYECKON CXEeMON B COOTBETCTBMM
C BOMpPOCaMN CEMUHAPCKOro 3aHATUS.

Paspen 1. Ctatuka

Tema 1

OCHOBHbIe NOHATUSA U 3aKOHbI TeopeTuyeckon MexaHuku. NpeameTt cTaTUKn

[MpocTpaHCcTBO, BPpEMS M CUCTEMBI OTCHETa B TEOpPETUYECKOM MexaHuke. MaTepuanbHas Touyka, ma-
TepuanbHas cuctema u abcontoTHo TBepaoe Teno. [NoHaTne cunel 1 Mmaccel. OCHOBHEBIE HaYana TeopeTunye-
CKOW MEXaHWKN. Pa3amepHOCTb MEXaHUYECKMX BENMUYMH. DnemMeHTapHas ctaTuka. AKCMOMbI cTaTuki. Hecso-
©6oaHoe TBeppoe Teno. Ceasu. Peakuun cesasen.

Tema 2

PaBHOBecue cucTeMbl CXOAALMUXCS CUT

LUenb 3aHATUA: NpvobpeTeHne HaBbIKOB peLUeHWUst 3ag4ay Ha paBHOBECUE CUCTEMbI CXOASLLMUXCSH
cun.

Mepen TeM, Kak NPUCTYNUTb K U3YYEHWUIO JAHHOW TEMbI, PEKOMEHAYETCA NMOBTOPUTL CNEAyHLLME BOMPOChHI
13 obractu mMatemaTuki: npaBuna AENCTBUS HaZ BEKTOpaMM; npaBuria NOCTPOEHUSA BEKTOPHbLIX MHOMOYrosfisHU-
KOB; NpOeLMpoBaHMe BEKTOPOB Ha OCU U NMITOCKOCTM. Heobxoammo Takke NoBTOPUTL BOMPOCH! M3 pasgena cratu-
Ka: akCMOMbI M OCHOBHbIE MOHATUSI CTATUKW; MPUHLMIN OCBODOXOAEMOCTU OT CBSA3EW; BUAbI CBA3EW; NpaBuna on-
peneneHus HanpaeneHns peakumii CBA3en; YCroBusa paBHOBECUS B aHaNMUTUYECKON U reoMeTpuyeckorn popmax.

KoHTponbHble BONpocCkl Ansi CaMonpoBepKu

1) CchopmynupyiTe akcombl CTaTUKM.

2) Kakas cuctema cun HasblBaeTcs cxoasiienca?

3) 3anuwnTe ycrosus paBHOBECHS CUCTEMbI CXOASLLMXCS CUT.

4) Cdopmynupyiite TeopeMy O PaBHOBECUM TPeX HenapasinenbHbIX Cul.

5) Yo Takoe cTaTMyecku onpeaenumas 1 CTaTMYecKu Heornpeaenumas cuctema?
Tpe6GoBaHusl K 3HaHUAM

a) [aBaTtb yeTkne opMynMpPOBKN 3aKOHOB N OCHOBHbIX NOHATUN TEOPETUYECKON MEXaHUKN.
b) 3HaTb cogepxaHne 1 0COBEHHOCTM peLeHMs OCHOBHOM 3afaqm CTaTUKu.
C) YMeTb COCTaBNATbL ypaBHEHWSi PABHOBECHS CXOAALLENCS CUCTEMbI CUJT.

d) YmeTb CTPOUTb BEKTOPHbIE MHOTOYroJibHUKWU.
MeToaunyeckune peKoMeHAauunun K peLueHuto 3agad

1) 3anucatb ycrosue 3apaun.

2) BbloenuTb 06beKT, paBHOBECME KOTOPOro HEOBXOAMMO PacCMOTPETb A1 OTbICKAHWUS HEW3BECT-
HbIX BenuumH. O6bEKTOM paBHOBECUSI MOXET ObiTb MaTepuanbHasa Touvka, abCconTHO TBEpaoe
Teno unu cuctema abcontoTHO TBEpAbIX Ten.

3) MN306pa3unTb paccmaTpuBaeMbi OGBEKT U BCE AENCTBYIOLME HA HErO aKTUBHbIE CUSMbl — KaK 3a-
[AaHHble, TaK U Te, KoTopble TpebyeTcst onpeaenuTb.

4) BbiSIBUTb HANOXEHHbIE HA OGBEKT CBA3M.

5) B cooTtBeTcTBUMM C NPUHLUMNNOM 0cBODOXOaEeMOCTM OT CBSI3el OT6pOCI/ITb CBA3N N 3aMEHUTb UX
OencTBue Ha Teno COOTBETCTBYOLWMMUN peaKkunamMmun, NpunoXXeHHbIMnN K 06'beKTy paBHOBeECUA.

6) OnpepgenuTb HanpaBreHns peakunii CBA3EN.

7) YcTaHoBUTb, Kakasi cucTeMa Cui AeiCTBYET Ha JaHHbI 0BBbEKT M caenaThb BbIBOAbI, ABMSETCS NN
3afava ctaTMyecku onpeaenmmon.

8) BbibpaTh crcTeMy KoopaMHaT (eCru oHa HeobXxoaMMa 1 He 3agaHa).

9) Mo yCcnoBnamMm paBHOBECUA COCTaBUTb ypaBHEHUA paBHOBECUA CUI, NPUITOXEHHbIX K 06beKTy.
Pewntb ee n onpenennTb Hen3BeCTHbIE BEJTUYUHDI.

10) MpoBecTV aHanus NonyYeHHbIX Pe3ynbTaTos.
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Cnucok 3agay AnA CamoCTOATENIbHOIo peLeHus
[Onsa caMmocToATEeNbLHOro peleHUs PeKOMeHOYHTCA cneaylowue 3agavm u3 c6opHMKa 3agayd
no teopeTnyeckon mexaHuke WU. B. Mewepckoro: 2.18, 2.19, 2.23, 2.24, 2.26, 2.27, 2.30, 2.33.

Tema 3

PaBHOBecue TBepaoro Tena nog AencTBMeM NpPon3BOSIbHON NITOCKOM CUCTEMbI CU

Llenb 3aHATMA: npuobpeTeHre HaBbIKOB pPeLleHns 3aday Ha paBHOBECME MPOM3BOSbHOW MIOCKOM
CUCTEMbI CUn.

Mepen Tem, Kak NPUCTYNUTb K U3YYEHNIO JAHHOW TeMbl, PEKOMEHAYETCS NOBTOPUTL CreayoLmne Bo-
npockl U3 obnacTn matemMaTukn: NpasBuna AevcTBUS Ha[ BEKTOPaMu; npasBuria NOCTPOEHNS BEKTOPHbLIX MHO-
rOyrofibHMKOB; NPOeLMpPOBaHNe BEKTOPOB Ha OCK U NNOcKocTU. Heobxoanmo Takke NOBTOPWUTL BOMPOCHI U3
pasgena crtaTuka: OCHOBHbIe BUAbI CBSA3EW; NpaBuna onpeaenieHns HanpasnieHus peakuui cBa3en; MOMeHT
CUnbl OTHOCUTENbHO HEMOABMXHOIO LEeHTpa; Teopema BapuHboHa 0 MOMeHTe paBHOAEWCTBYIOLLEN; napbl
CUN 1 NX CBONCTBA; onpeerneHne paBHOAENCTBYIOLLEN CUCTEMbI pacnpeaerneHHbIX Cun.

KoHTponbHbIe BONPOCHI Afsi CAMONPOBEPKU

1) Yto Takoe npounsBonbHasg nrockas cuctema cun?

2) Yto HasbiBaeTCH MOMEHTOM CUfbl?

3) Cohopmynupyinte TeopeMy BaprHboHa 0 MOMEHTE paBHOOENCTBYIOLLEN.

4) HanuwwuTte BblpaXXeHUst ANS rMNaBHOr0 BEKTOPA W rMaBHOr0 MOMeHTa NpPOM3BOSIbHON NITOCKOW CUC-
TeMbI cun.

5) Moyemy y NNOCKON CUCTEMbI CUM FMaBHbIA BEKTOP W MMaBHbIA MOMEHT BCerga neprneHankynspHbl
APYr K Apyry?

6) YTo Ha3biBaeTcst napon cun?

7) Kaknmun cBoncTBamu obnagatoT napbl cun?

8) MNoyemy ONs NNOCKOM CUCTEMbI CUIT HET HEOOXOAMMOCTU NpuAaBaTb BEKTOPHbIA CMbICIT MOMEHTY
CUInbl U MOMEHTY napbl cun?

9) B 4eM cOCTOAT HeobXoANMbIe U AOCTATOYHbIE YCIIOBUS PAaBHOBECKS NMPON3BOMBLHOWM MIIOCKON cuc-
TeMbl cun?

10)KakoBO 4MCnO HE3aBNCUMbIX YPaBHEHUI PAaBHOBECKS A1 MPON3BONBHOW MIIOCKOW CUCTEMbI Cun?

11)Hanuwure Tpm dhopMbl ypaBHEHMIN PABHOBECUS NITOCKOW CUCTEMBI CUI.

TpeboBaHus K 3HaHMAM

1) 3HaTb copepxaHne 1 0COBEHHOCTM PeLIEHUS OCHOBHOM 3aAa4m CTaTUKu.

2) 3HaTb aKCMOMbI CTaTWKW U CMIEACTBUA U3 HUX.

3) MpaBunbHO OPMYNMPOBaTL 1 NPUMEHSATH HEOBXOAUMbIE U [OCTATOYHbIE YCIIOBUS PABHOBECUS

NPOWN3BOSbLHOW NNOCKOW CUCTEMbI CUTI.

4) 3uaTb Teopemy BapuHboHa (TEOpeMa 0 MOMEHTE paBHOAEVICTBYIOLLEN).

MeToaunyeckue pekomeHOaLmMu K peLleHuUto 3aaay

3agaun Ha paBHOBecue TBepAOro Tena, HaxoAsWerocs nopg AeNCTBMEM MIIOCKOM CUCTEMbI Cufl,
MOXXHO YCINOBHO pa3buTb Ha TPU OCHOBHbIX TWNa:

1. 3apaun Ha paBHOBECHe NOCKOW CUCTEMbI NaparnenbHbIX CUr.

2. 3apaun Ha paBHOBECHE NMOCKOW CUCTEMbI CUI1, PACMONOXEHHbBIX MPOU3BONBHO.

3. 3agauv Ha paBHOBeCHe TBEPAOro Tena, KOTOPoe MOXET OMNpPOKUAbIBATHLCS.

4. Mpouecc pelleHns 3a0a4 NepBoro 1 BTOPOro TMa CBOAUTCA K CriedytoLuM onepaLmysim:

5. BbibpaTb 06LEKT paBHOBECHS, T.€. TEMNO, K KOTOPOMY KakK 3afaHHble CUMbl, TaK U CUIlbl, KOTOpble
TpebyeTcs onpenenuTb B JaHHOW 3ajadve.

6. MN306pasunTb Ha pUCyHKe BCe 3afjaHHble (aKTUBHbIE) CUMbl, AENCTBYIOLME Ha O6BEKT PaBHOBECHS;

€CNnN B YMCIO aKTUBHbIX CUI BXOOAT pacrnpefeneHHble No TOMY UMK MHOMY 3aKOHY Harpysku, TO
Ha PUCYHKE HY>XHO 3aMEHUTb UX NpeaBapuUTeribHO HaAEHHbIMU PaBHOAENCTBYIOLLUMM.

7. BbibpaTb [eKkapTOBY CMCTEMY KOOPAMHAT, MpW 3TOM PEKOMEHOYeTCs OfHY W3 KOOpAMHATHbIX
ocen NpoBOAWTbL NEPNEHANKYNAPHO BO3MOXHO 60MbLLIEMY YACIY HEU3BECTHBIX CUI.

8. BblISIBUTb BCE HaNoXeHHbIE Ha OBbEKT PABHOBECUS CBA3W W, MPUMEHMB MPUHLMM 0CBOBOXIAEMOCTN OT
CBA3EN, MPUMNOXUTL K HEMY peaKLMn CBA3EN.

9. YcTaHOBUTL, Kakas cucTeMa CUn OeiCcTBYeT Ha 06bEKT PaBHOBECUS, BbISICHUTb YMCIIO HEWU3BECT-
HbIX BENWYUH 1 yOeauTbes, YTO 3afava cCTaTUYeCKU onpeaenmmasl.

10. CocTaBuTb ypaBHeHUS1 paBHOBECUSI AN NOMYYEHHOW CUCTEMbI CUM; NMPU 3TOM peKoMeHay-
€TCs 3a LEeHTP, OTHOCUTENbHO KOTOPOro BbIYMCASAIOTCA MOMEHThI cuil, BpaTe TOYKYy, B KOTOPOM
nepecekaeTcst HanbonbLuee YMCNOo NIMHUIA OENCTBUSE HEM3BECTHBIX CUJI.

11. PelwnTb cUCTEMY NOMYYEHHBIX YPaBHEHWI, ONpPeaeniTb HeU3BECTHbIe BeNYMHbI U NPOBEC-

TW aHanu3 Nosly4eHHbIX pe3ynbTaToB.
Ecnu Ha Teno Hapsady c cunaMu AeicTBYIOT U Napbl CUM, Nexalume B OQHON NMOCKOCTM C OeUCT-
BYIOLMMM CUNaMu, TO MPU COCTaBIEHUM YpaBHEHUIN PABHOBECKS B YpaBHEHUSI MPOEKUMIA CUIT Ha OcK Mapbl
He BOMAOYT, Tak Kak CyMMa MPOEeKLMiA CUl Mapbl Ha fobyo OCb paBHa Hyn. B ypaBHEHUAX ke MOMEHTOB K
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MOMeHTaM cun npubaeBuTcs anrebpanyeckas cyMMa MOMEHTOB Map CuIl, Tak Kak CymMmMa MOMEHTOB CUM na-
pbl OTHOCUTENBHO NOBOro LiEeHTpa paBHa MOMEHTY Napbl.

Mpwn pelueHMn HEKOTOPbIX 3afad cnegyeT yuuTbiBaTb TPEHME KaveHus. Hanbonbluee 3HadeHne mMo-
MeHTa TPEeHUS KayeHus onpegensieTcs no opmyne

M= ON,
roe & — kK03 PUUMNEHT TpeHUs kadeHnsi, N — Moaynb HOPManbHOro AaBneHus.
B Tex cnyyasx, koroa no ycrnoBuio 3agauu TpebyeTcs onpeaenntb OaBfeHWe Tena Ha onopsbl,

HY>KHO HANTW paBHbIE MO MOAYMIO 3TUM AABNEHUSM COOTBETCTBYIOLLME peaKLnn CBS3EN, a 3aTeM HanpaBuTb
WCKOMblEe OaBIEHMS NPOTMBOMOSIOXKHO HANOEHHLIM peakunsam.

Mpouecc pelueHus 3agay TpeTbero TMna CBOAMTCS K CreAyoLLmMM onepauusm:

1) Bbigenuts TBEPAOE TEMO, BO3MOXHOCTb ONPOKUABIBAHUS KOTOPOro NPOBEPSeTCs.

2) W306pasnTb Ha puCyHKe BCe 3afaHHble Cuilbl, AeCTBYOLME Ha Tero.

3) OnpenenuTb onopy, OTHOCUTENBHO KOTOPOM MOXET NPOU3ONTI ONPOKMALIBAHME Tena.

4) CocTaBuTb ypaBHEHUE MOMEHTOB 3afjaHHbIX CI ST OTHOCUTESTLHO 3TOM OMOpbI.

5) Pewwws ypaBHeHve, onpeaenuTb UCKOMYIO BENWUUMHY (MpedenbHYo Cuily Unu npedenbHbIn pas-

Mmep).

3apgaun 3TOro TMNa peLlaroTcs B NPEAnosioXeHnn, YTo TBEpPAOE TENo Ha4YMHaEeT OTpbIBaTbCA OT 04-
HoW 13 onop. Mo3aTomy peakuunio 3TOM ONOpbI y4UTbIBATh HE crieayeT. Toraa npy paBHOBECUMN Tena peakumns
OCTaBLLENCS OMnopbl AOMKHA ypaBHOBELUMBATLCA PaBHOOENCTBYHOLLEN 3adaHHbIX Cuf. OTO O3Ha4vaeT, yTo
NNHNS OeNCTBUSI paBHOAENCTBYOLEN 3aaHHbIX CUIT MPOXOAUT Yepes3 OCTaBLUYHOCS OMopy U1, cregoBaTtenb-
HO, MOMEHT PaBHOLEMNCTBYIOLLEN OTHOCUTENBHO TOYKM OMOPbI PABEH HYIHO.

Cnucok 3agay Ans caMoCTOATENbHOro pelueHus

[ns camocTosATENbHOrO peLleHnst pEKOMEHAYIOTCA crieayrolmne 3agadm m3 cbopHuka 3agad rno Teo-
peTtudeckon mexaHuke W. B. Mewepckoro: 4.1, 4.7, 4.8, 4.9, 4.10, 4.11, 4.13, 4.14, 4.15, 4.18, 4.20, 4.22,
4.25, 4.26, 4.27, 4.28, 4.29, 4.30, 4.31.

Tema 4

PaBHOBecue cuctemMbl TBepAbIX Tes noa AecTBUEeM NPOU3BOJIbHOWN NJTOCKOW CUCTEMbI CUN

Llenb 3aHATMA: oTpaboTka HaBbLIKOB peLLeHNst 3aa4 Ha paBHOBECME MPOU3BOJSIbHONM NITOCKOW CUC-
TeMbI Cur.

Mepen Tem, Kak NPUCTYNUTb K U3YYEHUIO AaHHOW TEMbI, PEKOMEHAYEeTCH NOBTOPUTL CreayoLmne Bo-
npocbl 13 obnactv matemaTvku: Npasuna AenucTBUS Hag BEKTOpamu; NpoeLmpoBaHe BEKTOPOB Ha ocu. He-
06x0QuMO Takke NOBTOPUTL BONPOCHI U3 pasferna cratvka: OCHOBHbIE BUAbI CBA3EW; Npasuna onpegerneHns
HanpaBrieHusa peakuun cBA3en; MOMEHT CUfbl OTHOCUTENbLHO HENOABWXKHOrO LIeHTPpa; napbl CUN U UX CBOK-
CTBa; onpefeneHve paBHOAENCTBYIOLLEN CUCTEMbI pacnpefeneHHbIX CUn.

KoHTponbHble BONpPOCHI Arnsi CaMONPOBEPKU

1) Yrto Takoe nponsBosibHas nNnockasa cuctema cmn?

2) Y10 Ha3bIBaeTCA MOMEHTOM CUIbI?

3) Kak Bbluncnsaetcsa anrebpanyecknii MOMEHT CUSbl OTHOCUTENBHO TOYKM Ha NIIOCKOCTU?

4) Yt0 Ha3biBaeTCs napomn cun?

5) Kakumu csovictBamn obnagatot napbl cun?

6) KakoBO 4ncno He3aBMCUMMbIX YPaBHEHMI paBHOBECUS AN NPOM3BOSIbHON MNAOCKON CUCTEMbI CUN?

7) B yem cmbicn TpeTbero 3akoHa HetoToHa?

8) lNo kakoMy MpUHUUNY ONpeaensaTCa HanpaBneHnsl peakunin ces3en?

9) Yro Takoe cuctema TeN?

10) Kakve cunbl N0 OTHOLLEHUIO K CUCTEME TeN ABMSI0TCA BHELLUHUMW, Kakne — BHYTPEHHUMN?

11) CdhopmynupyinTe akcmomy otTsepaeBaHus.

TpeboBaHUA K 3HAHUAM

1) YeTko hopMynMpoBaTh OCHOBHYIO 3afa4y CTaTMKN U METOAbl €€ PELLEHMS.
2) 3HaTb akCMOMbI CTaTWKW U CIEACTBUA U3 HUX.
3) MpaBunbHO HOPMYNMPOBaTh M NMPUMEHSATL HEOBXOAMMbIE M AOCTATOYHbIE YPABHEHUS PaBHOBE-
CUSA NPOUN3BOSBHON MNNIOCKON CUCTEMbI CUST.
4) NmeTb NpaBusibHOE MOHATVE O CTaTUHECKU OMpeaenMMbIX U CTaTUYECKU HEONPEAesMMbIX CUCTe-
Max.
MeToaunyeckue pekoMeHAaumMm K peLueHuo 3agaY
Mpouecc pelueHus TakMx 3agad, B KOTOPbIX cucteMa Ten 6narogaps HanoXeHHbIM Ha HUX CBS3AM
Haxo4MTCs B COCTOSIHMM PaBHOBECKS, U AN Hee TpebyeTca onpeaenuTb peakumm CBA3En, a MHOra4a MU HeKo-
TOpble BHYTPEHHUE CUITbl B3aMMOAENCTBMA MEXAY TeNnamu, CBOAUTCS K CNeayrLuM onepaumsim;
1. 3anucatb ycrnosue 3agaun.
2. WN306pasuntb cxemaTnyeckm cuctemy Ten.
3. WN306pasuntb Ha pUcyHKe BCe 3afjaHHble (aKTUBHbIE) CUMbl, AENCTBYIOLME Ha OBBEKT PaBHOBECHS;
€CNn B YMCIO aKTUBHbIX CUI BXOOAT pacnpefeneHHble N0 TOMY UMM UHOMY 3aKOHY Harpysku, TO
Ha PUCYHKE HYXXHO 3aMEHUTb UX NpeaBapuUTENbHO HaAEeHHbIMU PAaBHOAENCTBYIOLLMMMU.
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4. BobibpaTb OeKkapToBy CUCTEMY KOOPAMHAT; Mpu 3TOM PEKOMEHAYETCH OOHY U3 KOOPAMHATHbIX
ocel NPoBOAUTL NEPNEHANKYNAPHO BO3MOXHO BOMbLIEMY YACIY HEU3BECTHLIX CUIT.

5. CocrtaBuTb ypaBHEHMsI paBHOBECUA CUCTEMbI TEM B LIENOM Nof AeNCTBUEM aKTUBHbLIX CUM W CUM
peakuuii cBasen (0e3 yyeTa BHYTPEHHUX Cu).

6. [na HaxoxaeHus BHYTPEHHUX CUI pacylieHNTb CUCTEMY TEJ1 Ha OTAEJIbHbIE YaCTun (SﬂeMeHTbI).
7

. CocTaButb ypaBHEHUSA paBHOBECUS ANA OOHOMO MMM HECKOMBbKUX TEM, MPUMOXNB K HUM BHYTPEH-
HWE CUIbl CO CTOPOHbI OTOPOLLEHHbIX YacTew (3/1IEMEHTOB).
8. BbISACHUTL, SIBMSIETCS N 3aa4a CTaTUYECKN onpeaenMon.
9. M3 nonyyeHHbIX ypaBHEHUIN paBHOBECUSI ONpPeaeniuTb PeakLmn CBSA3e U HEeU3BECTHbIe BHYTPEH-
HWe cunbl.
3agayy MOXHO Takke pellaTb MyTEM BblAeNeHUs B KayecTBe OOBLEKTOB pPaBHOBECKSI TOJbKO OT-
OenNbHbIX Ten (31IeMEHTOB) CUCTEMBI , HE pacCMaTpuBas X B COBOKYNHOCTU Kak euHoe Lienoe.
Cnucok 3agay ans caMoCTOATENIbHOIO pelueHus
[na camocToATenbHOro peLleHns pekoMeHAYTCA crneayowmve 3agayn 3 cbopHuka 3agad no Teo-
peTtudeckon mexaHuke W. B. Mewepckoro: 4.32, 4.33, 4.34, 4.35, 4.36, 4.37,4.38,4.70, 4.71.

Tema 5

PaBHOBecue TBeppgoro Tena nog AeMCTBMEM MPOU3BOSILHOW MJIOCKOW CUCTEMbI CUN NPU Ha-
nNYNM TPEHUSA

Llenb 3aHATMA: oTpaboTka HaBLIKOB pelleHns 3a4ad Ha paBHOBECME MPOU3BOJSIbHON MITOCKOW CUC-
TeMbl CUI C TPEHUEM.

Mepen Tem, Kak MPUCTYNUTb K U3YYEHWUIO OAHHOW TeMbl, peKOMeHAYeTCA MOBTOPUTb METOAMKY CO-
CTaBrieHns ypaBHeHUI paBHoBecKs. Heobxooumo Takke NOBTOPWUTL BOMPOCHI M3 pasgena cTaTuka: OCHOB-
Hble BUAbl CBA3eW; NpaBuna onpeaeneHns HanpaBneHs peakuuin CBA3en; MOMEHT CUMbl OTHOCUTENbHO He-
NOABWXHOIO LEHTPa; napbl CUM U UX CBOWCTBA; MOHATUE O CyXOM TpeHun; 3akoH AMoOHTOHa - KynoHa ans
TpeHus.

KoHTponbHble BONpPOChI 455l CAaMONPOBEPKMU

1) Daitte onpenerneHne cusibl TPEHUS CKOSBXEHWS.

2) CdopmynupyiiTe 3akoH AMOHTOHa — KyroHa.

3) B yeMm pasnuume Mexay CyXuM 1 BA3KAM TPEHNEM?

4) CopmynupyiiTe NpaBuio onpeaerieHns HanpaBneHns Cunbl TPEHUS.
5) [aiite onpegeneHve yrna TPEHUS U KOHyCa TPEHMS.

6) Yto Takoe camoTopMoXeHne?

7) Ccdhopmynupyite onpegeneHne MOMeHTa TPEHUS KayeHus.

TpeboBaHUA K 3HAHUAM

1) MpasunbHO hopMyNMpoBaTh 3aKOHbI TPEHMS.

2) 3HaTb npasuia onpeaerieHns BeMYMHbI U HanpaBneHust CUM TPeHUs.

3) MpaBunbHO onpeaenaTh CTaTUYECKYo ONpPeaenMMOoCTb CUCTEM C TPEHUEM.

MeToaunyeckue pekoMmeHAaLMu K peLleHuo 3aaay

Mpn pelleHnn 3agay Ha paBHOBeECUHE NPU HaNMYMM TPEHUS NUCNOSb3YeTCa MeToauKka, U3NoXeHHas B
Teme 4 . OcobeHHOCTbIO peLleHns 3a4ad C y4eTOM TPEHUS ABIISIETCA TO, YTO B peakuun CBA3EN, HaNoXeH-
HbIX Ha TENO, AOMKHbI ObITb BKITOYEHBI U CUITbl TPEHUS, KOTOPbLIE NO MOAYIO HE MOTYT MpPEBbIWATb HEKOTO-
poro npefensHOro 3HayeHus. Beskaa cuna TpeHus Bbi3biBaeTCA APYron akTuBHOW cunoi. CrnegoBaTensHo,
HanpasrieHue Cunbl TPEHUS TaKOBO, YTO AENCTBUE CUMbl TPEHUS NPOTMBOMOSOXHO AENCTBUIO TOW aKTUBHOM
CWnbl, KOTOPas Bbl3bIBAET CUMNY TPEHUS.

Ecnu cuctema HaxoanTca B COCTOSIHUM NpeaensHOro paBHOBECUS, TO CUIbl TPEHUSA onpeaenstoTca
HOpPManbHbIMU peakunsaMn 1 Ko3ahUUMeHTaMmn TpeHNS.

Cnucok 3agay Ansi CaMoCTOATENbLHOIO pelueHus

[lna camocToATENBHOIO peLleHnsl PEKOMEHAYITCA crieayrolme 3agadm m3 cbopHuka 3agad rno Teo-
peTtuyeckon mexaHuke WM. B. Mewepckoro: 5.7, 5.8, 5.9, 5.11, 5.21, 5.22, 5.24, 5.28, 5.29, 5.39, 5.40.

Tema 6

PaBHOBecue TBepaoro Tena nop AeNCTBUEM MPOU3BOSILHOM MPOCTPAHCTBEHHOW CUCTEMbI
cun

Lienb 3aHsaTMA: 0TpaboTKa HaBbIKOB peLleHns 3agay Ha paBHOBECUE MNPOU3BONbHOMN
NPOCTPaHCTBEHHOW CUCTEMbI CUST.

Mepen Tem, Kak MPUCTYNUTb K U3YYEHUIO JaHHOW TeMbl, PEKOMEHAYETCsl NOBTOPUTL criedytoLime Bo-
npocbl M3 MaTemaTuKku: npaBwuna OeWCTBUA Hag BEKTOpamu; BEKTOPHOE MpPOM3BEAEHME; MpoeunpoBaHue
BEKTOPOB Ha OCM M nnockoctTu. Heobxoammo Takke MOBTOPUTb BOMPOCH!I M3 pasferia ctaTuka: OCHOBHbIE
BUAbl CBA3€EW; NpaBuia onpeaeneHns HanpasBneHns peakunii CBA3en; MOMEHT CUIbl OTHOCUMTENBHO TOYKA B
NpOCTpaHCTBe; anrebpanyeckmini MOMEHT CUMbl OTHOCUTENBHO OCK; HeobxoanMble U OOCTaTOYHbIE ypaBHe-
HVS paBHOBECUS MPOWN3BOSBLHOW NPOCTPAHCTBEHHOW CUCTEMBI CUTI.

KoHTpornbHbIe BONpOCHI Arsi CAMONPOBEPKU
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1) Cchopmynupyite nemMmy o napasnensHOM NepeHoce Curibl.

2) YTO Takoe MOMEHT CUflbl OTHOCUTESIbHO TOYKM B NPOCTPaHCTBE?

3) B Kakux criyqasix MOMEHT CUIlbl OTHOCUTESLHO OCU PaBeH HysTo?

4) [aitTe onpeaeneHne rmaBHoro BEKTOpa U rfaBHOTO0 MOMEHTa CUCTEMbI CUN.

5) Hanuwunte aHanuTuYeckme BbipaxeHWst Ans [MaBHOTO BEKTOPA W IMaBHOMO MOMeHTa
6) Kak 3aBMCAT rmaBHblil BEKTOP W FMaBHbI MOMEHT OT NepeMeHbl LIeHTPpa NpuBeaeHNs?
7) CdopmynupyinTe OCHOBHYIO TEOPEMY CTaTMKM.

8) YUeMy paBHO YNCIO HE3ABMCUMBIX YPaBHEHW PABHOBECHS AN MPOM3BOSbHON CUCTEMBI CUN?
TpeboBaHMA K 3HaHUAM

1. MpaBunbHO OPMYNNPOBaTL aKCUOMbI CTATUKM

2. 3HaTb TeopeMy O NpuBEAEHUM CUCTEMbI CUIT K MPOCTEMLLIEMY BUAY.

3. 3HaTb Teopemy BapuHboHa (TeopeMa 0 MOMEHTE pPaBHOAENCTBYIOLLEN).
4

. 3HaTb NpaBuna onpefeneHns BeNMYNHbl U HanpaBrneHUs MOMEHTa CUfbl OTHOCUTENBHO TOYKN B
NpOCTpaHCTBe.
5. MpaBurbHO onpenensaTs MOMEHT CUMbl OTHOCUTESILHO OCK
6. MpaBunbHO OPMYNMPOBaThL U NPUMEHATL HEOBXOAUMBIE U [0CTATOYHbIE YCMOBUSI PABHOBECUS
NMPOU3BOJSIbHON MPOCTPAHCTBEHHOW CUCTEMbI CUIT.
MeToanyeckue pekomMeHAaLMU K peLUeHnIo 3apay
1) 3anucatb ycnosue 3agaun.
2) BblgenuTb 06bEKT paBHOBecUs, TO eCTb TENO, paBHOBECWE KOTOPOro criefyet paccMaTpvBaTtb
ONSA HaxXoXOeHWs1 peakuuin onop.
3) BbisiBUTb 1 n300pa3nTb Ha pUCYHKE BCE OENCTBYIOLLUME HA TENO aKTUBHbIE CUSbI.
4) YCTaHOBWUTb HANOXEHHbIE HA TENO CBA3MW.
5) BBecTu cucteMy OeKapTOBbIX KOOPAMHAT, €Criv 3TO HEOOX0AMMO ANSA peLleHns 3aaaduu.
6) OcBoboauTb TENO OT CBA3EN N AENCTBUS STUX CBA3EN 3aMEHNTb peakuMsiMun CBS3EN.
7) Hanucatb Ans BbISIBIEHHOW CUCTEMbI CUIT YPaBHEHMS PaBHOBECHUS, B KOTOPbIE BOWAYT TpW ypas-
HEHMS MPOEKLUIM CUMN HA KOOPOUHATHBIE OCU N TPU YpaBHEHMS MOMEHTOB OTHOCUTESIBHO OCEWN.
8) BbIACHUTB, ABNISIETCSA N CUCTEMA CTaTUYECKN ONpeaenvMon.
9) Hantn ns ypaBHeHU paBHOBECUKS peakLmu onop.
Cnucok 3agay ans CaMOCTOATENIbHOIO peLleHus
[ns camocTosITeNBHOrO peLleHns peKoMeHayHTCs crnegyowme 3agadum u3 cbopHvka 3agad no teo-
petudeckon mexaHuke M. B. Mewepckoro: 8.7, 8.12, 8.13, 8.14, 8.15, 8.16, 8.17, 8.18, 8.19, 8.20, 8.21,
8.22, 8.23, 8.24, 8.25, 8.27, 8.28, 8.29, 8.36.

Tema 7

LleHTp TsXXecTu TBepAoro tena

Llenb 3aHATUA: oTpaboTka HaBbIKOB peLUeHUst 3afad Ha onpenerieHne MNonoXeHnst LLEHTPOB TsKe-
CTW TBepAbIX Ten.

Mepen Tem, Kak NPUCTYNUTb K U3YyYEHWIO LJAHHOW TEMbI, PEKOMEHAYETCSl MOBTOPUTL CriegyoLume Bo-
NpoCbl U3 MaTeEMaTuKW: MHTErpMpoBaHne OYHKUMIA, KpaTHbIE MHTerpanbl, KPUBONUHENHbIE UHTErpansl. He-
00Xoanmo Takke NOBTOPUTb BOMPOCHI N3 pa3fena cratvka: CrioXXeHne napannenbHbIX CUsl.

KoHTponbHble BONpoCkl Ansi CaMonpoBepKu

1. K kakmm 4acTHbIM Criy4asm nNpuBOAMTCA cMCTEMA NapannenbHbIX Cun?

2. HanuwuTte BEKTOPHYIO U cKanspHble OpMyrbl pacyeTa LieHTpa napannernbHbiX Curl.

3. HanuwuTte BEKTOpHYIO 1 ckanspHble (MPUGIMKEHHbIE U TOUHbIE) (DOPMYIIbI pacyeTa LeHTpa Ts-
)XeCTu TBepaoro Tena.

4. Y10 HasbiBaeTCA CTaTUYECKUM MOMEHTOM MIIoLaau Niiockon (urypbl OTHOCUTENBHO OCK, KaK OH
BbIYMCINSIETCS U KaKylo pa3MepHOCTb UMeeT?

5. B yem cocTonT MeTof pa3bueHus Ha 4acTu Npu pacyeTe LeHTpa TSKecTH TBepaoro Tena?

6

. B yem cocTtouT meTop oTpuuaTtenbHbIX Mnowager (06bEMOB) MpM pacyeTe LieHTpa TSXKECTU
TBEpgoro tena?

7. KakoBa ponb CUMMETPUM TBEPAbIX TEN Mpu OnpeaerneHnn Ux LeHTpa TSHKeCTU?

8. Cdopmynupyiite n gokaxute Teopemsl Manna — MynbaeHa.

Tpe6oBaHMA K 3HAHUAM

1) 3HaTb hopmMynbl, MO KOTOPLIM OMPeAensieTCa NONOXKEHNE LIEHTPA TSXKECTU OOHOPOOHOrO TBEPAO-
ro rena.

2) 3HaTb hopMynbl, C MOMOLLBI KOTOPbLIX MOXHO paccyuTatbh MONIOXKEHUE LIEHTPOB TSHKECTU HEKO-
TOpbIX TBEPAbIX TEN NPOCTENLIEN reoMeTpu4eckorn hopmbl (OAHOPOLHOIO NPSIMOYrOfibHUKA, O4-
HOPOAHOro TPeyrofbHUKa, AyrM OO4HOPOOHOW OKPYXHOCTWU, MNnolwiaan OAHOPOAHOro Kpyrosoro
ceKkTopa, 0AHOPOAHOM NPU3MbI, OAHOPOAHON NUpamMuabl, OAHOPOAHOIO KPYroBOro KOHyca).

3) 3HaTb MeToabl onpeferneHus LEeHTPOB TSHKECTUM TBepAblX Ten (pa3bueHus Ha yacTu, oTpuua-

TenbHbIX 06bEMOB, OTpULATENBLHbLIX NoLlanen).
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MeToaunyeckue pekoMeHOaLuMm K peLleHuo 3agay
3apayn, cBA3aHHbIe C ONpedernieHNeM MOMOXEHUS LLeHTpa TSHKECTU MOXHO pasfgenvTb Ha 4eTbipe
rpynnbi:
1) 3apgauu Ha onpegeneHve obLero LeHTpa TSXKeCTM HECKOMNbKUX Ten, Beca U NMOMOXEHNS LIEHTPOB
TSPKECTU KOTOPbIX N3BECTHbI.

2) 3apgauv Ha onpeaeneHue LieHTpa TSXeCTU OAHOPOLAHOrO KOHTYpa.

3) 3agauv Ha onpefeneHune LeHTpa TSKeCTU nnoLwaam nnockom urypbl (04HOPOOHON TOHKOM NIo-
CKOW NIacTUHKMN).

4) 3apayn Ha onpefeneHune LeHTpa TsxecTn obbema (0gHOPOAHOMO TBEPAOro Tena).

Ecnu gaHHoe Teno nmeeTt NNocKOCTb UMM OCb, UMW LLEHTP CUMMETPUN, TO LIEHTP TSHKECTU Takoro Te-
na nexuT COOTBETCTBEHHO B 3TOW MMOCKOCTU, HA 3TOW OCU UNN B 3TOM LeHTpe cummeTpuun. [oatomy ans
YMPOLLEHUS BbIYUCIIEHMI NPU PELLEeHNM 3aday NOCKOCTb CUMMETPUU BCErga HyXXHO BblOupaTtb 3a OgHYy w3
KOOPOWHATHBIX MITOCKOCTEN, @ OCb CUMMETPUM — 33 OAHY U3 KOOPAMHATHBIX OCEN.

Cnucok 3agay ans CaMoCTOATENbHOIO peLleHus

[ns camocTosiTeNbHOrO peLleHns peKoMeHOYTCA criegylolme 3agady us cbopHvka 3agad no Teo-
peTtudeckon mexaHuke W. B. Mewepckoro: 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 9.11, 9.12, 9.13, 9.14,
9.20.

PA3OEN. KWHEMATUKA

Tema 1

KuHemaTuka Toukmn

Lienb 3aHATUA: oTpaboTka HAaBbIKOB PELUEHUs 3a4a4 Ha COCTaBlIEHVNE YPaBHEHWIN ABWKEHUS TOYKU
B MapamMeTpuyeckon oopme 1 onpegeneHne KNHemMaTU4eCKMX XapakTepUCTUK ABMKEHUSA TOUKN.

Mepen Tem, Kak NPUCTYNUTb K N3YYEHUIO AaHHOW TEMbl, pEKOMEHOYeTCH NOBTOPUTL cnegyoLuive Bo-
nNpocbl U3 MaTeMaTUKK: NPOeLMpOBaHNEe BEKTOPOB Ha OCb, NITIOCKOCTb, Npasuna andgepeHunpoBaHns Bek-
TOPHbIX (PYHKUMIA CKansipHOro aprymeHTta, anddepeHunpoBaHne CIoXHbIX yHKUMA. Heobxoammo Takke
NOBTOPUTb Mepes 3aHATUEM criefyiloLimMe BOMpochl M3 pa3gena KnHemaTtuka: cnocobbl 3agaHus OBUXKEHUS
TOYKW, OCHOBHAas 3aflaya KUHEMaTUKU TOYKWU, KMHEMaTUYeCKne XapakTepUCTUKM OBWXKEHUS TOYKU, MOHATUE
KPVBU3HbI U paguyca KpMBU3HbI KPUBOM.

KoHTponbHble BOnpockl Ansi cCaMonpoBepKu

1. Kakue cyuiecTByloT crnocobbl 3a4aHns ABMKEHNS TOYKN?

2. Kak onpenensioTcs BeNMYMHA U HanpaBrieHMe CKOPOCTU TOYKU B [JEeKapTOBOM CUCTEME Koopau-

HaT?

3. Kak onpenensioTca BenuuMHa 1 HanpasneHne YCKOPEHUS TOYKM B 1eKapTOBON CUCTEME KOopaW-
HaT?

4. Ha kakue cocTaBMsilOLIMe pacKnaablBAeTCs CKOPOCTb TOYKM B MOMSAPHON CUCTEMe KoopauHaT U
KaK HaXOAATCA UX 3HA4YeHMA?

5. Ha kakue cocTaBnsiioLne pacKknaabiBaeTcs YCKOPEHUe TOUKM B MONMAPHON cucTeme KoopauHaT v
KaK HaxoAATCs UX 3Ha4YeHus?

6. Hanuwwute cdopmyny Ans onpeaeneHns HOPMarnsHOTO YCKOPEHUS TOYKW U YKaXKnTe, B Kakux Cry-
Yasgx OHO PaBHO HYIHO.

7. Hanuwute chopmyny Ons onpeaeneHnsi KacaTernbHOro (TaHreHUManbHOro) YCKOPEHUsi TOYKM U
YKaXWUTE, B KaKUX Cry4asix OHO PaBHO HYIHO.

8. MoxHo nu yTeepxaaTh B 06LIEeM Crydae, YTo B T€ MOMEHTbI, KOrfa CKOPOCTb TOYKW paBHa Hyrio,
ee ycKopeHue Takke 0b6s3aTenbHO MMEET HyneBoe 3HavyeHne?

TpeboBaHUA K 3HAHUAM

1) lMpaBunbHO hopMynUpoBaTh TEOPEMbI KNUHEMATUKU.

2) 3HaTb anropuTMbl onpeaeneHns BenMyYnHbl U HanpaBfeHUs CKOPOCTEN U YCKOPEHUIN TOYKM.

3) lMpousBoauTb KMHEMATUYECKMIN pacyeT NPOCTbIX MEXaHU3MOB.

MeToauyeckue pekoMmeHaaLuMm K peLleHuo 3agay

3agaym No KMHeMaTuKe TOYKM MOTyT nNpeanonaraTb:

1) CocTaBneHue KMHEMATUYECKUX YPAaBHEHNN OBWKEHUS TOUKN.

2) OnpepeneHve No 3adaHHbIM KMHEMATUYECKUM YPaBHEHUSM OBWXKEHUSI TOUYKM €€ TPaeKTopuMu,
MOSOXEHUST TOYKM, CKOPOCTU, YCKOPEHUSI U paguyca KPMBU3HbBI TPAEKTOPUM.

3) lMNepexopn OT ypaBHEHWN OBUXKEHNS TOYKM B AEKapPTOBbIX KOOpAMHAaTax K NONSAPHLIM UMK K ecTecT-
BEHHOMY CMoco0y 3aaHNs OBUKEHUS.

4) OnpepeneHve No HEKOTOPbLIM 3afaHHbIM KMHEMATUYECKUM MapamMeTpamM OBUXKEHUS TOYKU OpYrux
ee napameTpoB.

5) 3agauu peluaoTcs B Takon nocrneaoBaTenbHOCTU:

6) BbiOupaeTcsa HenogBwkHasi cMCTeMa KOOPAMHAT - AeKapToBas, NonspHast Unn kakasi-nubo nHas;
Hayano KoopAuHaT 1 Ta UMK MHas CMCTEMa KOOpAUHAT BbIOMPAKOTCH, UCXOAA U3 YCITOBUM 3aauu,
Tak, YToObl peleHne 3agaym 66110 BO3MOXHO Donee nNpocTbIM.

7) CocTaBnsTCcsa KUHEMATMYECKNE ypaBHEHUS OBMKEHNSI TOYKM, ECITN OHU He 3a4aHbl.

8) Mo n3BeCTHbIM COOTHOLLIEHUSIM KMHEMATUKN HaxO4ATCH BCe BENNYUHbI, Tpebyemble No ycroBuio
3agaun.
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9) W3obpaxaeTcs TpaekTopust ABWKEHNS, BEKTOPA CKOPOCTU M YCKOPEHUS TOUKM.

MeToavka 3afad YeTBEPTOro TUMa CYLLECTBEHHO 3aBUCUT OT UCXOAHbLIX YCIOBWI. B psige cnyyaes,
KOrda ypaBHEHUs ABWKEHWUS TOYKM HE 3afaHbl U B KAYECTBE MCXOAHbLIX AaHHbIX NMPUBOAATCS CKOPOCTU MNn
YCKOPEHUSI TOUKWU, HEOOXOAMMBIE NSl OTBETa Ha NOCTaBIEHHbIE BOMPOCHI COOTHOLLEHUSI HAXOAST MyTEM WH-
TErpupoBaHuna anddgepeHLmanbHbIX 3aBUCUMOCTER MEXAyY KMHEMaTUYeCKUMK BenndmHamu. Mosiensiowme-
CSl NPV 3TOM MOCTOSIHHBIE UHTErPUPOBAHMS ONpPeaensoT No HayanbHbIM YCIOBUSM.

Cnucok 3agay Ans camMoOCTOATENIbHOrO pelueHust

[lNA caMOCTOSATENBHOMO PeLIeHNs PEKOMEHOYI0TCA criedytolme 3agadm u3 cbopHuka 3agad no Teo-
peTtudeckon mexaHuke WN. B. Mewepckoro: 10.2, 10.4, 10.5, 10.12, 10.13, 10.14, 11.4, 11.5, 11.6, 12.1, 12.4,
12.6,12.7,12.8,12.9,12.12, 12.13, 12.18, 12.19, 12.21, 12.27.

Tema 2

MpocTtenwune gBMxeHUA TBepaoro Tena. BpaweHne TBepaoro tena BOKpyr HENOABUXHOW OCU
1 npeobpasoBaHMe NPOCTENLLMX ABUXKEHUN TBepAbIX Ten

Llenb 3aHATUA: 0TpaboTka HaBLIKOB peLleHns 3afad Ha BpalleHve TBepPAbIX Ten BOKPYr HENoaBMX-
HOW ocu 1 NpeobpasoBaHne NPOCTENLLINX ABWKEHWI TBEPObIX TEn.

Mepen Tem, Kak NPUCTYNUTb K U3YYEHMIO JAHHOW TeMbl, PEKOMEHAYEeTCS NOBTOPUTL CreayoLme Bo-
npockl U3 MateMmaTtuku: anddepeHUNpoOBaHNE U NHTErpupoBaHne yHKUMN. Heobxoammo Takke NoBTOPUTH
nepen U3ydyeHmem JaHHOW TeMbl crieqyloLlimMe BOMNpocChl U3 pasdena KMHemaTtuka: KnHeMaTudeckue xapakre-
PUCTUKN OBWXKEHUSA TOYKM, MOHSATUE KPMBU3HBLI U paamyca KpMBU3HBI KPUBOWN, HAaXOXOEHNEe CKOPOCTU U YCKO-
peHuns Npu ecTeCTBEHHOM cnocobe 3agaHns OBVKEHUS.

KoHTponbHble BOnpockl Ansi caMmonpoBepKu

1) CdopmynupyiTe U OOKaKUTE TEOpPEMY O MPOEKLUMAX CKOPOCTEN ABYX TOYEK TBEpAOro Tera Ha

NNHWIO, COEANHSIOLLYIO STU TOYKMW.

2) [arite onpegeneHne nocTynaTenbHOro ABMKXEHUSA TBEPAOro Tena.

3) Kakum cBownictBom 06nagarT CKOPOCTU TOYEK TBEPAOro Tena npu noctynatenbHOM ABUXKEHUN?

4) [Nante onpepeneHve BpallaTenbHOro ABWXEHWs TBepAoro Tena. YTo sBnsieTcs ypaBHeEHUEM

BpaLlaTenbHOro ABWXKEHUS TBepaoro Tena?

5) Oante onpeneneHust MOHATUI YriOBOW CKOPOCTM W YriiOBOr0 YCKOPEHUS TBEPAOro Tena npu ero
BpaLLaTeNbHOM ABMXEHUN BOKPYr HEMOABWXHOW OCU. EAMHMLBI n3MepeHmns yrnoBor CKOPOCTU U
YrrOBOro YCKOPEHMSI.

6) Kak HanpaBneHbl BEKTOpbl YrfiOBOW CKOPOCTM WM YrMOBOrO YCKOPEHWS Npy BpalleHun TBepaoro
Tena BOKPYr HEMoaBWXHOW ocn?

7) BbiBegute copMynbl MoAynen CKOPOCTU U YCKOPEeHUS Mpu BpallaTerbHOM ABWXEHUUM TBepOoro
Tena BOKpYr HEMNOABUXHOW OCW.

8) HanuwunTe BekTopHbIE (POPMYINbI pacyeTa CKOPOCTM TOUKM Tena, ee KacaTerbHOro, HopMarnbHOro
W NOMHOro YCKOPEHUI NpW BpallaTenbHOM ABUWXEHUN TBEPAOro Tena BOKPYr HENOABWXHOW OCK.

9) Yto npeacrtaBnseT cobow nepegaTo4HOE YNCIO Nepeaayn?

TpeboBaHUA K 3HAHUAM

1) MpaBunbHO PoOpMyNUPoOBaTb TEOPEMbl KMHEMATUKN ANA Ten, COBepLUaloWmx npoctenwve osu-

XeHus.

2) 3HaTb MeTOoabl onpeAeneHns BENUYMHbI 1 HanpaBneHus CKOPOCTEN U YCKOPEHWIN TOYEK TBEPAOro
Tena, HaxoAsLWMXCH Ha HEKOTOPOM PacCTOSiHUM OT OCY BpaLLeHus.

3) lMpousBoauTb KMHEMATUYECKMIN pacyeT nepeaaTovHbIX MEXaHU3MOB.

MeToauyeckue pekoMmeHaaLuMm K peLleHuo 3aaay

Mpu peleHun 3agad Ha BpaLlaTenbHOe OBMXEHWE TBepOoro Terna BOKpyr HeNoABUXHOM OCK BCTpe-
YyalTCcH 3a4a4u OBYX OCHOBHbIX TUMOB.

MepBbIN TMN 3aga4 — OaHO ypaBHeEHME BpallaTenbHOro ABWXEHUS TBepAoro Tena, Tpedyetcsa onpe-
OEenNUTb YrioBYK CKOPOCTb, YINOBOE YCKOPEHME, CKOPOCTb U YCKOPEHME TOYKM TBEPAOro Tena.

AnNroputM peLleHns Takoro poaa 3agad criefyoLmi:

BbiGupaem cucteMy KOOPAMHAT Tak, YTOGLI OfHA M3 Ocelt coBnagana C OCbio BpalleHus.
CocraBnsiem ypaBHeHue BpallleH1s1 TBEpAoro Tena (3aByCMMOCTb Yrra NoBopoTa OT BPEMEHH).

OudbdepeHumpya No BpemMeHu yron NoBopoTa, onpeaensem npoekumo yrinoBon CKOPOCTU Ha OCb
BpaLLeHus.

® Bbluncnasa BTopyo NPOU3BOAHYKO OT yria NoBOpOTa MO BPEMEHU, onpeaensemM npoekumo yrno-
BOr0 YCKOPEHUS Ha OCb BpalleHus.

[ ] |_|OJ'Ib3yF|Cb BblpaXXeHnem npoekuunn er‘IOBOI7I CKOpPOCTKN Ha OCb BpalleHud, BblYMCIIAeM CKOPOCTb
TOYKU U ee HopMaribHOe YCKOpeHMe.

® [lonb3yAcb BbIpaKeHMEM NPOEKUUN YrIIOBOrO0 YCKOPEHUS Ha OCb BpalleHud, onpenensem kaca-
TenbHOEe YCKOPEHNE TOYKM

® licnonb3ys HageHHble HOpManbHOEe W KacaTeNbHOEe YCKOPEHWs, HaxoguM MoSIHOe YCKOopeHue
TOYKW NO BESIMYUHE U HANPAaBIIEHMIO.

BTopow Tun 3agay — 3agaHo yrnoBoe YCKOPEHWe UMK yrrnoBasi CKOpoCTb TBEpPAOro Tena; Tpebyetcs

HaWTWN ypaBHEHWe BpallaTeNbHOro ABMXKEHNS, CKOPOCTb N YCKOPEHME TOUKM TBEPAOro Tena.
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B aTom cnyyae anroputm pelleHns 3agad cregytowmi:

1) Wnuterpupysa avddepeHumansHoe ypaBHeHMe, onpegensiolliee NpoeKUMio YrioBOro YCKOpeHus
Ha OCb BpaLLEeHWsl, HAXOAMM MPOEKLMIO YTITIOBOM CKOPOCTM , MPOU3BOSIbHYIO MOCTOSIHHYK MHTEr-
puypoBaHus onpegensieM no HavarnbHbIM OaHHbIM.

2) WNHTerpmpys anddepeHumnansHoe ypaBHEHME, onpedensioliee NpoekUmo yrioBOM CKOPOCTU Ha
OCb BpalleHusi, HAXOAMM YpaBHEHME BpallaTenbHOro ABMKEHUA TBEPAOro Tena, Npou3BOSbHYIO
NOCTOSAHHYIO MHTErPUPOBaHMA onpeaensieM no HavanbHbIM JaHHbIM.

3) MNonb3yAchb BbipaXXeHWeM NPOEKL MU YINIOBOW CKOPOCTM Ha OCb BPALLEHWUs], BbIYUCTIIEM BEMUYUHY
CKOPOCTM U HOPMAanbHOro YCKOPEHUSA TOYKMN.

4) OnpepensieM BeNMUYUHY KacaTenbHOro YCKOPEHMS TOYKK, 3HAst MPOEKLMIO YINOBOrO YCKOPEHMUS Ha
OCb BpaLLeHus, 1 ganee Haxoaum rnofiHoe YCKOPEHME TOYKMU.

3agayn Ha npeobpasoBaHMe NPOCTENLLMX ABWKEHWUI NpeanonaraloT creayoLlyio nocnegoBarterib-

HOCTb OENCTBUMN:

1) Wcxops 3 ycnosus 3agadv, Hago BbiNUcaTb YpaBHEHWE ABWXKEHMWS UMK OpYre KMHeMaTudeckue
COOTHOLLUEHMS ANsi TOro TBEPAOro Tena, ABMKEHNE KOTOPOro M3BECTHO.

2) lMonb3ysick hopmynamMm KMHEMATUKN TOYKU N KMHEMATUKM BpaLLeHMs TBEPAOro Tena BOKPYr He-
NOABWMXHOW OCW, HaWTU ypaBHEHWE ABWXEHUS OPYroro TBEPAOro Tera, KOTOpoMy nepeaaeTcs
OBWKEHME, a TaKkKe HaNTN CKOPOCTU U YCKOPEHUS pasnnyHbIX TOYEK 3TOro Tena.

Cnucok 3agay Ansi cCaMoCTOATENIbHOIO peLleHus

[na camocToATeENbHOro peLleHns pEKOMEHAYTCA cnegyrowme 3agadm m3 cbopHuka 3agad no Teo-

petnyeckon mexaHuke WU. B. Mewepckoro: 13.1, 13.2, 13.4, 13.5, 13.6, 13.7, 13.8, 13.13, 13.14, 13.15,
13.17,13.18, 13.19, 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7.

Tema 3

OnpepeneHne CKOpocTen ToOUEK NpPU NIOcKonapanienbHOM ABMXEeHUU

Llenb 3aHaATMA: oTpaboTka HaBbIKOB peLUEeHUs 3a4ay Ha onpegeneHme CKOpocTen TOYeK Npu nnoc-
KonapansnernbHOM ABWXeHUW TBepaoro Tena.

Mepen Tem, Kak MPUCTYNUTb K U3YYEHUIO AAaHHOW TeMbl, PEKOMEHAYETCS NOBTOPUTL criedytoLime Bo-
npocbl M3 MaTeMaTuKu: MPOoeuMpoBaHME BEKTOPOB Ha OCb, MpaBuna AnddepeHUnpoBaHMS BEKTOPHbIX
YHKLMIN ckansgpHOro aprymeHta. Heobxoammo Taike NOBTOPUTb NEpef 3aHATMEM Creayowmne BOnpoch! 13
pasgena kmHemaTuka: cnocobbl 3agaHuns ABUWKEHUS TOYKM, OCHOBHAas 3ajaya KMHEeMaTUKN TOYKK, KuHemMaTu-
YecKne XapakTepuCTUKM ABVXEHUS TOYKN

KoHTponbHble BONpPOChI 455 CAaMONPOBEPKMU

e Kakoe OBWKeHue Tena HasblBaeTCs nnockonapannenbHbIM (NIockum)?

e Kak onpegenutb CKOPOCTb TOYKM NIOCKON huUrypbl No chopmyne pacrnpeneneHms ckopocTen?
® Y70 Ha3bIBAeTCA MIHOBEHHbLIM LLEHTPOM CKOpOCTen? KakoBbl COCOOLI €ro HaxoXaeHNs1?
[ ]

Kak onpegenuTb CKOpOCTb TOYKM MITOCKOW OUrypbl MpY MOMOLLM MIHOBEHHOIO LEHTpa CKOpO-
cten?

o CdopmMynupynTe 1 JOKaXKUTE TEOPEMY O CKOPOCTAX TOYEK TBEPAOro Tera npw niockom ero ABu-
XeHnn.

TpeboBaHUA K 3HAHUAM

1) YeTko hopMyNMpoOBaTL OCHOBHbIE MOMOXEHNS KUHEMATUKI TBEPAOTO Tena.
2) WmeTb yeTkoe NpeacTaBreHne o CROXKEHUN 1 PasNoXKEHUN OABKEHMIA.

3) UmeTb npeacTasneHmre o knaccudmKaumm ABUKEHWIA TBEPAOTO Tera.

4) BnageTb MeTOAMKOM pacyeTa KMHEMaTUKN MPOCTbIX MeXaHM3MOB.

MeToaunyeckue pekoMeHAALMM K pelueHuto 3agay

3apayun, oTHOCALMECS K AaHHOW TemMe, MOXHO pa3buTb Ha ABa Tuna.

MepBbI TUN - 3TO 3a4a4M Ha COCTaBMEHNE YPaBHEHMWI NITOCKOTO ABWXEHUS U C UX MOMOLLLIO onpe-
AENeHNe CKOPOCTEN TOYEK MNIOCKON ourypbl Ans NPOU3BOSIbHOTO MOMEHTa BPEMEHU, TO CTb Kak (PyHKLUM
BPEMEHMW.

B 3apgavax aTOro TMna onpenenstoTcs KOOpAUHATbLI TOM TOYKWU, CKOPOCTb KOTOPOW NOANEXUT HANTW.
3aTtem no popmMynam KMHEMaTUKM TOYKN ONpeaensieTcs ee CKOpOCTb.

BTopon Tun 3agay — 9TO 3agayM Ha onpedeneHne pasnnyHbIX KMHEMATUYECKUX napamMeTpoB Mpwu
NIOCKOM ABWXEHUN Terna Ans PUKCMPOBAHHOIO MOMEHTa BPEMEHM.

Mpu pelwweHnn Taknx 3agay pekomMeHayeTcs criegyrollas nocrneaoBaTenbHOCTb AENCTBUN:

1) 3anucatb ycrnosue 3agayn.

2) V1306pasnTb KMHEMaTUYECKYI0 CXEMY UCCIeQyeMOoro MexaHmama.

3) MNpoHymepoBaTb 3BEHbSA MEXaHU3Ma.

4) Tpom3BecTn aHanm3 OBWKEHNS] BCEX 3BEHbEB MEXaHu3ma.

5) YkasaTb Ha cxeme HanpaBrieHWe ABWKEHMWS KaXXOoro 3BeHa. [Ins 3BEHbEB, OBWKYLLUXCS MOCTY-
naTenbHO ykasaTb HanpasfieHWe CKOpOCTU, ANA Bpallalowuxcs 3BeHbEB yKka3aTb HarpasneHue
BpalleHus, Ans 3BEHbEB, COBEPLUAOLWMX MrockonapannensHoe ABWXeHWe, ykasaTb Hanpasne-
HWe MrHOBEHHOrO BpaLLeHUs.
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6) BbiGpaTb MeTOA peLleHus.

7) 3anucatb HeobxoaMMble TEOPEMbI M COOTHOLLIEHMS B 0bLLEM BUaE.

8) 3anucaTtb ykasaHHble TeOpeMbl 1 COOTHOLLEHUS B NPUMEHEHUN K JAHHOMY MEXaHU3My.

9) lNponsBecT HeOOXOAMMbIE rEOMETPUYECKME NMOCTPOEHNS.

10) Halitn Bce Benn4uHbl, Tpebyembie No yCroBuio 3agadn.

11) 3anucatb oTBeT.

Cnucok 3agay Ansi cCaMoCTOATENIbHOIO peLleHus

[ns camocTosITENBHOMO peLleHnst pEKOMEHOYITCS criefylolime 3agadm us cbopHuka 3agad no Teo-
petnyeckon mexaHuke WU. B. Mewepckoro: 16.11, 16.16, 16.17, 16.18, 16.22, 16.24, 16.25, 16.28, 16.29,
16.30, 16.31, 16.32, 16.33, 16.34, 16.35, 16.37, 16.38, 16.39.

Tema 4

OnpepeneHne yCKOPEHUI TOYEK NPU NockonapansenbHOM OBMXKEHUN

Llenb 3aHATUA: OTpaboTKa HaBbLIKOB peLLeHUs 3a4ay Ha onpeaeneHue YCKOPeHUin Todek npu nnoc-
KonaparnnenbHOM ABWXEHUN TBepaoro Tena.

Mepen Tem, Kak NPUCTYNUTb K N3YYEHUIO AaHHOW TEMbl, PEKOMEeHOYeTCs NOBTOPUTL cnegytowime Bo-
npocbl U3 MaTteMaTuKku: NPOoeLMpOBaHWE BEKTOPOB Ha OCb, npaBuna AudpepeHuMpoBaHUS BEKTOPHbIX
YHKUUIA CKanapHOro aprymeHTa. Heobxoammo Takke NOBTOPUTL Nepen UsyvyeHnem AaHHOW TeMbl crieayto-
LmMe BOMpOChl U3 pasgena KuHematumka: cnocobbl 3agaHnst ABMKEHNS] TOYKW, OCHOBHAA 3ajada KMHEMaTuKu
TBEPOOro Tena, NoHATMS O Buaax ABWKEHUS TBEPAOro Tena, OCHOBHbIE TUMbI 3a4ay Ha MOCKOe OBWKEHNE
TBEpOoro tena.

KoHTponbHble Bonpockl Ansi cCaMONpoBepKu

1) Kak onpeagennTtb YCKOpPEeHWe TOYKM Miockor courypbl no dhopmyne pacrnpeaeneHmst YCKOpeHuin?

2) Y10 Ha3bIBaeTCA MIHOBEHHbLIM LIEHTPOM ycKOpeHui? Kak ero onpegenvtb?

3) Kak onpegenutb yckopeHue TOYKM Nockor dourypbl Npy NOMOLLU MIHOBEHHOIO LieHTpa ycKope-
HUA?

4) MoXeT N MMHOBEHHbIW LIEHTP YCKOPEHWI coBNagaTb C MTHOBEHHbIM LIEHTPOM CKOPOCTEN?

5) Kak npounssBogaT onpeaeneHue YyCKOPEHUN TOYEK U YrIOBbIX YCKOPEHWU 3BEHbEB MIMOCKUX MeXa-
HU3MOB?

Tpe6oBaHMA K 3HAHUAM

1. YeTtko hopmMynuMpoBaTh OCHOBHLIE MOMOXEHUSA KMHEMATVKM TBEPAOro Tena.

2. NmeTb YeTKoe NpeacTaBrieHne O CMIOXEHUN U Pa3NOXKEHUN ABUKEHNN.

3. WmeTb npeacTasnexune o knaccudmkaLmm ABWKEHWI TBepaoro Tena.

4. BnageTb METOOMKON pacyeTa KUHEMAaTUKU MPOCTbIX MEXaHW3MOB.

MeToaunyeckue pekoMeHAaLMu K peLleHuo 3aaay

3agaumn, oTHOCALLMECS K JAaHHOW TEME, MOXHO pa3buTb Ha ABa Tuna.

MepBbIV TUM - 3TO 3a4a4YM Ha COCTaBIIEHUE YPaBHEHU MIIOCKOrO ABWXEHMS U C UX NMOMOLLbIO onpe-
AeneHne yCKOPeHUN ToYeK MrocKkon urypbl Ans NPOU3BOSIbHOrO MOMEHTa BPEMEHU, TO eCTb Kak dyHKLUN
BPEMEHN.

B 3apavax atoro Tvna onpeaensalTca KOOpANHATLl TOW TOYKM, CKOPOCTb KOTOPOW MOANEXUT HaNTW.
3ateM no hopmMynam KMHEMATUKN TOUKN ONpeaensieTcsl ee CKOPOCTb.

BTopon TUn 3agay — 3TO 3ajauv Ha onpeferieHue pas’nuyHbIX KUHEMaTUYeCKMX napameTpoB npu
NMIOCKOM ABWXeHUN Tena ang UKCMPOBaHHOMO MOMEHTa BPEMEHN.

Mpu pelleHnn Taknx 3agad pekomeHayeTcs cneayroLlas nocnegoBaTenbHOCTb AENCTBUN:

3anucatb ycrnosue 3agayn.

1) MN306pa3nTb KNHEMATUYECKYO CXEMY UCCMNEAYEMOro MexaHu3ama.

2) lMpoHymepoBaTh 3BEHbS MEXaHU3Ma.

3) MNpowusBecTn aHanu3 gBMXKEHNSI BCEX 3BEHbEB MEXaHU3Ma.

4) YkasaTb Ha CXxeme HanpaBreHue AOBWKEHUS Kaxdoro 3BeHa. [ns 3BeHbeB, OBWXKYLLUMXCS MOCTY-
naTtenbHO ykasaTb HanpaBrneHue CKOpOCTW, AN BpallaloLuXCcs 3BeHbeB ykasaTb HanpasneHue
BpalleHus, Ans 3BeHbeB, COBEpLUAIOLLMX NnockonapannensHoe ABWXeHWe, ykasaTb Hanpasre-
HWEe MrHOBEHHOIO BpaLleHus.

5) BblbpaTb 3BEHO, YIIOBOE YCKOPEHME KOTOPOro MOXHO ONpeaenuTb B MEPBYO o4epeap.

6) BblOpaTb MeTOA pelueHus 3agaym.

7) OnpepenuTb yckopeHue Bnvxanwen TOYKM, B KOTOPOW Bedyllee 3BEHO COeOMHAETCS CO cre-
OYIOLMM 3BEHOM.

8) 3anucatb HeobxogMMble TEOPEMbI M COOTHOLLEHMS B 06OLLEM BMaE.

9) BanucaTtb yka3aHHble TEOPEMbI U COOTHOLLEHMWS B MPUMEHEHUMN K JAHHOMY MEXaHU3MYy.

10) 3anucaTtb yka3aHHble TEOPEMbl U COOTHOLLIEHUS B MTPUMEHEHUN K AaHHOMY MEXaHU3MY.

11) MpounsBecTn Bce HEOOX0ANMbIE AOMOMHUTENbHbBIE MOCTPOEHWS.

12) HaiTn MrHoBEHHbIN LEHTP YCKOPEHUI, HAUTWN YCKOPEHNE 3aaHHON TOYKN

13) OnpegenuTb BEMUYNHY U 3HAK YrOBOro YCKOPEHUsSI paccMaTpuBaeMoro 3BeHa.

14) Haltun yckopeHue To4kn, B KOTOPOW paccMaTpuBaemMoe 3BEHO COEQMHSAETCH CO CreayoLwmm
3BEHOM.

15) Mo M3NOXeHHON Bbille METOANKE ONPeaenuTb YrinoBoe YCKOpPEeHe crneayoLwero 3BeHa.
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16) Hantn Bce BenuuuHbl, Tpebyemble MO yCrNoOBUIO 3agadvv, NpoaHanM3nMpoBaTb MOMyYEHHbIe
pes3ynbTaThbl.

17) 3anucatb oTBeET.

3ameuaHue: yrnoBsoe yckopeHue noboro 3BeHa M yckopeHue nobonm TOYKM MOXKHO HanTu un 6es
MrHOBEHHOTO LeHTpa yCcKkopeHui (MyHKT 12). HO MrHOBEHHbIV LIEHTP YCKOPEHWI MO3BONSAET HAaWTU obLine n B
HEKOTOPbIX Clly4dasax O4eHb MHTEepEeCHblEe 3aKOHOMEPHOCTU B pacnpeneneHnmn yCKOpeHVIIZ Pa3NmNYHbIX TOYEK.

Cnucok 3agay Ansi cCaMoCTOATENIbHOIO peLleHus

[ns camocTosTENbHOro peLleHns peKoMeHayTCH criegylolme 3agadv us cbopHuka 3agad no teo-
peTudeckon mexaHuke W. B. Mewepckoro: 18.1, 18.2, 18.10, 18.11, 18.13, 18.14, 18.15, 18.16, 18.18,
18.21, 18.22, 18.23, 18.25, 18.26, 18.27, 18.28, 18.37, 18.38, 18.3918.40, 18.41.

Tema 5

BpalieHue TBepAoro Tena BOKpYr HENOABUMXHOW TOUYKU

(Chepuueckoe aBukeHue)

Llenb 3aHATMA: 0TpaboTka HaBbIKOB peLleHns 3agay Ha onpeaerneHne yrinoBov CKOPOCTU N yCKope-
HWS TBEpOoro Tena npu chepnyeckoM ABVXEHUN TBEPAOro Tera; CKOPOCTEN U YCKOPEeHWU Todek npu cde-
pyyYecKoM ABWXEHMU TBepAoro Tena.

KoHTpornbHbIe BOMPOCHI AN CAMONPOBEPKU

a) [anTte onpeaeneHue cheprHeckoro ABWKEHNs TBepaoro Tena.

b) Ha kakvie Buabl aBuxeHWUit packnaabiBaeTcs chepuyeckoe ABKeHne TBepaoro Tena?

C) MosicHuTe yrnbl Annepa n HanULIMTe ypaBHEHWst CHEPUHECKOTO ABWKEHUS Terna.

d) HanuwuTte BbipaxeHUsi YrroBbIX CKOPOCTEN NPeLeccu, HyTauni U YUCTOrO BPALLEHMS, a Takke
BEKTOPHYIO pOpMyny MIHOBEHHOW YrioOBOW CKOPOCTMW.

e) Mpueeante opmMyny Afs pacyeTa MOAYst MIHOBEHHOM YrTOBOW CKOPOCTM, UCXOAS W3 YrIIOBbIX
CKOPOCTEN NpeLeccun, HyTaumMm 1 YUCTOro BpaLLEHUS, U NOSICHUTE ee BbIBOA.

f) NpueeauTe BbipaxeHus ans pacyeTa NPOEKLMI MIHOBEHHOI YITIOBO CKOPOCTU, MCXOAS W3 Yrio-
BblX CKOPOCTEN MpeLeccuun, HyTalumMm u YNCTOro BpaLleHWs, Ha OCK NOABMKHOW U HEMOABWMXHON
CUCTEM KOOpAMHAT.

g) Hanuwwnte hopmyny MrHOBEHHOTO YrfOBOrO YCKOPEHUs U (POPMYITy €ro pasrfoxeHusi No ocsm
NOABWXHOM N HENOABMKHOW CUCTEM KOOPAMHAT.

h) Yto HasbiBaeTCS MHOBEHHOM OCbIO BpaLLEHNS?

i) Y10 Takoe noaBMXKHbIN U HENOABMXHbIN akcouabl?

J) MpuBeauTe BEKTOPHYIO M cKansipHyl (OPMyIibl CKOPOCTU TOYKM Tena npu cepuyeckoM ero
ABWKEHUMN.

K) Bbinuwute opMynbl pasnoxeHUs CKOPOCTM TOYKM NO HaNpPaBfeHUsM OCeMN MOABWKHON W He-
NOABWXHOW CUCTEM KOOpAUHAT.

I) MpuBeanTe BekTOpHYIO U cKanspHy HOPMYIbl YCKOPEHUS TOYKM Tenla npu cepuyeckoM ero
ABWKEHUN.

M) B 4em pasnuumsa Mexay KacaTerbHbiM M BpallaTenbHbIM, a Takke HOpMarnbHbIM 1 OCeCTpeMu-
TernbHbIM YCKOPEHUSMU?

N) Bbinuwute opMysibl PasfoXeHUss BPaLLaTebHOTO M OCECTPEMUTESILHOTO YCKOPEHW Ha OCK
NOABWXHOW U HENOABWKHON CUCTEM KOOPAMHAT.

TpeboBaHUA K 3HAHUAM

1) VmeTb YeTkoe NpeacTaBneHve o0 BUAAX ABWKEHUS TBEPAOro Tena.

2) YMeTb NpaBumbHO OnpeaensTh NosioXeHne TBePAOoro Tena ¢ HenoaBMKHOM TOUKOMN.

3) YMeTb HaxoamMTb YrioByk CKOPOCTb U YITIOBOE YCKOPEHUe TBEPAOro Tena npu chepuyeckoM ero
ABWKEHNMN.

4) YMeTb HaxoauTb CKOPOCTb U YCKOPEHME TOYKM TBEPAOro Tena npu chepruHeckoM ero ABWKEHUN.

Cnucok 3afay Ans caMoCToATEeNbHOrO peLueHus

[ns camocTosiTeNbHOrO peLleHns peKoOMeHOYHTCA cneayowme 3agayum u3 cbopHvka 3agad no teo-
peTtudeckon mexaHuke W. B. Mewepckoro: 24.26, 24.26, 24.28,

Tema 6

CnoxHoe ABUXXEeHUe TOYKU

Lleﬂb 3aHATUA: OTpaGOTKa HaBbIKOB pelleHna 3agad npu CloXXHOM ABMXEHUN TOYKU.

Heobxooumo noBTOpWTbL Nepef 3aHATUEM CriefytoLimne BONpOCkl U3 pasgena KMHeMaTuka: cnocobbl
3afaHusl OBMXXEHMS1 TOYKN, OCHOBHas 3adadva KMHEMATUMKM TOYKU, KMHEMAaTUYECKNE XapaKTepUCTUKN OBUXKE-
HWUSI TOYKWU, MOHATUE KPUMBU3HBLI U pagunyca KpMBWU3HbI KPUBOW, ONpPeLerieHne YrioBoW CKOPOCTU U YrNOBOro
YCKOPEHMS TBEPAOro Tena, BpaLlaloLLerocs BOKpyr HEMOABWXHOW OCU, ONpedeneHne CKOpPOCTEN U yckope-
HWI TOYeK TBePOOoro Tena, BpaLlatoLLEerocsi BOKpYr HENOABMXHOM OCW.

KoHTponbHble Bonpochl Ans caMoOnpoBepPKU

e Y70 Takoe CrnoXxHoe ABMXKEHNE TOYKN?

e [laiiTe onpeneneHne OTHOCUTENbHOIO U abCOMIOTHOIO ABWKEHUN TOYKMN.
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YT0 Takoe nepeHocHoe ABnXeHne?

Kak onpegenutb OTHOCMTENbHYIO CKOPOCTb U OTHOCUTENBHOE YCKOPEHME TOYKN?
Kak onpegenutb NepeHOCHY CKOPOCTb N NEPEHOCHOE YCKOPEHWE TOYKN?
Hanuwwute cbopmyny CnoxeHusi CKOpoCTeN.

Hanuwwute bopmyny CnoxXeHus YCKOPEHUN.

KaKOBbl MPUYMHBI MOSABMEHUS KOPUOIMCOBA YCKOPEHUA?

Yemy paBHO yckopeHue Kopuonnca n B kakmx criydasix OHO paBHO HYm?

B yem coctouT npaswuno Xykosckoro?
TpeboBaHusA K 3HaHNAM

1. pamoTHO hopMynMpoBaThb 3aKOHbI KNHEMATUKMN.
2. MmeTb YeTkoe npeacTaBneHne O CIIOXKEHUN N PA3NIOXEHUN OBWDKEHNNA.
3. 3HaTb NpaBuna onpeaeneHnst BENUYMHbI U HaNpaBneHNs CKOPOCTEN U YCKOPEHUIA.

MeToaunyeckune peKkoMeHAaUuunu K peLieHuto 3agay

PeweHune 3agay no gaHHon teme npegnonaraeTt ncnoJjib3oBaHMe TeopemM O CIIOXEeHUN CKOpOCTeVI n
yCKOpeHMVI npwn CNOXXHOM ABMXEHUN TOYKWN.

|_|OJ'Ib3y9|Cb TeOpeMOVI O CITOXXeHnn CKOpOCTeI7I MOXHO pellaTb crneayrouime Tunbl 3agad:

1. N3BecTHbl OBE CTOPOHBLI TPEYronbHUKA CKOPOCTEN MO BEnuuMHE W HanpasrieHWio, COOTBETCT-
BylOLLME, Hanpumep, abCoNOTHOM 1 NEPEHOCHON CKOPOCTAM TOYKU; TpebyeTcs onpeaenutb Tpe-
TbHO CTOPOHY TPeyrosibHVKa, COOTBETCTBYIOLLYIO OTHOCUTESIBHOWM CKOPOCTU TOUKM.

2. WN3BecTHa ogHa CTOpOHA TPeyronbHWKa Mo BEnWYMHE W HanpaBlieHUo, COOTBETCTBYIOLWas, Ha-
npvMep, abCconoTHOM CKOPOCTM TOYKM, a Takke HanpasneHus AByx Apyrnx ctopoH. OnpegenuTb
BEMWYMHbI MEPEHOCHOW Y OTHOCUTENBHOWN CKOPOCTEWN.
Monb3ysicb TEOPEMOW O CITOXEHMMW YCKOPEHUI MOXHO peLlaTh criefyrolime TUnbl 3aav:
1) WN3BecTHO OTHOCUTENBLHOE U NEPEHOCHOE ABWXeHMS Tovkn. Heobxoammo onpegenutbe abconoT-
HOE YCKOPEHMWE TOYKM.
2) W3BecTHO abCconoTHOE M NepeHOCHoe OBWXEHNst ToYkn. Heobxogumo onpenenntb OTHOCUTENb-
HOE YCKOPEHMWE TOYKM.
PelweHne 3agay Ha crnoxHoe ABWXeHMEe TOYKM npegnoriaraeT CrneayloLlylo nocrneaoBaTernbHOCTb
AEeNCTBUN:
1) BbissBNeHue xapakrepa CroXHOro ABMKEHNS TOYKW.
2) OnpepgeneHve NepeHOCHON CKOPOCTM MMM MEPEHOCHOTO YCKOPEHUSI TOYKM (MbICNIEHHO OTBMEKa-
ACb OT OTHOCUTENBbHOIO ABMXEHUS).
3) OnpegeneHve OTHOCUTENBHOW CKOPOCTU MMM OTHOCUTENBHOIO YCKOPEHMS TOYKM (MbICIIEHHO OC-
TaHOBMB NEPEHOCHOE ABUXEHME).
4) TpumeHeHne TeopeMbI O CIIOXKEHUN CKOPOCTEN.
5) MNpumeHeHne TeopeMbl O CIIOXKEHUN YCKOPEHUIA.
6) lMpousBecTun Bce 4ONOMHUTENBHBIE FTEOMETPUYECKNE MOCTPOEHUS.
7) HainTun Bce BeNMYMHbI, Tpebyemble No yCNoBUIO 3a4a4u.
8) 3anucatb oTBeT.
Cnucok 3agay Ans cCaMoCTOATENbHOIO peLleHus
[ns camocTosTeNbHOro peLleHns pekoMeHaylTCa criegylolme 3agadv us cbopHuka 3agad no teo-
petnyeckon mexaHuke W. B. Mewepckoro: 22.25, 23.5, 23.7, 23.8, 23.9, 23.17, 23.26, 23.27, 23.28, 23.29,
23.31, 23.35, 23.36, 23.37, 23.38, 23.41, 23.43, 23.44, 23.45, 23.46, 23.47, 23.48, 23.49, 23.50, 23.51,
23.60.

PeKomer,yeTc;l NO3HAaKOMUTbLCA C pelueHnemM 3agad, MCnosb3ys nocoo6wms:

1. Batb M. U., [bxanenugse I. HO., Kenb3oH A. C. TeopeTnyeckasi MexaHuka B npMMmepax 1 sagadax,
T1. Cratuka. KuHematuka. — 7-e usg., nepepab. - M.: Hayka, 1985. -560 c.

2. COOpHMK 3agaHui Ons KypcoBbiX paboT Mo TeopeTudeckon MexaHuke: YuyebGHoe nocobue ans
TeXHUYecKux By3oB. — 5-e nsg., ncnpasneHHoe — M.: nterpan—llpecc, 1998. — 384 c.

3. TeopeTuyeckasa mMexaHuka: MeToamMyeckne ykasaHUs M KOHTPOJSIbHbIE 3adaHust ANs CTyOeHTOB-
3304HUKOB MaLUNHOCTPOUTESbHBIX, CTPOMUTENbHbIX, TPaHCMOPTHbIX, NpMBOPOCTPOUTESBHBIX
cneumanbHocTen Bbiclumx y4ebHbix 3aBegeHun/J1. M. Kotoea, P. . Hageesa, C. M. Tapr v gp.; lNoa pea. C.
M. Tapra — 4-e n3g. — M.: Beicw. wk., 1989.— 111 c: un.

4. TeopeTnyeckass MexaHWka M MeTogbl MateMaTuku: - YyebHoe nocobue /A. A. depyta, A. B.
Yurapes, - MH.:¥T1 «TtexHonpuHT», 2000. — 504 c.

5. Ouescknii B. A., ManbiweBa M. A. TeopeTunyeckas MexaHuka. COOpHMK 3agaHuii : Y4yebHoe
nocobve. — CI16.: MagatenbctBo «Jlaub», 2007. — 192 c.: vn. — (Y4yebHukn gna By3oB. CneumanbHas
nutepatypa).

6. KupcaHoB M. H. PeluebHuk. TeopeTuyeckass MexaHuka. / Mog pea. A. . Kupunnosa. - 2-e nag,. , ucnp. -
M: PUSMATINT, 2008. - 384 c.
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PA3OEN 3. AMHAMUKA
[uHamMmnka maTepuanbHON TOYKN

Tema 1
OnddepeHumanbHble ypaBHEHNSA OBUKEHUS MaTepuasribHON TOYKM

Llenb 3aHaTUA: nprnobpeTeHme npakTUYeckmux HaBbIKOB COCTaBNEHNS U MHTErpupoBaHus auddepeH-
UuanbHbIX ypaBHEHWU ABUXEHMS cBOHGOAHOM N HECBOOO4HON MaTepuansHOM TOYKU.

Mepen Tem, Kak NPUCTYNUTb K N3YYEHUIO AAaHHOW TEMbIl, PEKOMEHOYETCS NOBTOPUTL CneytoLline Bo-
npocChkl U3 Kypca MaTemMaTuK/: OCHOBHbIE nNpaBuna auddepeHunpoBaHmsa CKanapHbIX U BEKTOPHbLIX (OYHKLINIA
CKansgpHOro aprymeHTa OLHOW NEpPeMEHHOW, onpefenieHHble U HeonpedeneHHble uHTerpansl, anddeper-
uunanbeHble ypaBHEHUS C pa3gensoLLMMNCS NEPEMEHHBIMU U X UHTErPUPOBaHNE, NMHENHbIE anddepeHLn-
anbHble ypaBHEHMWS C MOCTOSIHHBbIMU KO3dhduMUneHTammn (OOQHOPOAHbIE U HEOOHOPOAHbBIE), U UX MHTETPUPO-
BaHwue.

3agava Koww B Teopun audpdepeHumnanbHbIX YpaBHEHWUA.

CnegyeT noBTOPUTL Creayolue BONPOCHI U3 pasgena KMHemaTuka: cnocobbl 3agaHus OBWDKEHUS
MaTepuanbHON TOYKKM, onpeaeneHme CKOPOCTU N YCKOPEHUS TOYKM NPY BEKTOPHOM, KOOPAUHATHOM crocobax
N ecTecTBEHHOM cnocobax 3agaHns OBUXEHUS TOYKU, ECTECTBEHHbIE OCU, €CTECTBEHHbIN TPEXIPaHHUK.

KoHTponbHbIe BOMPOCHI AMsi CaMOMNpOBEPKU

1) HanvwwuTte B BEKTOPHOM BMae OCHOBHOE ypaBHeHWe AnHaMukn Toukn. CopMynmpynTe 3akoHbI

HbtoToHa.

2) Kakasi cuctema otcyeTa HasblBaeTCa MHEPLUMAnbHON?

3) OT Kakux nepemMeHHbIX MOTyT 3aBUCETb CUflbl, pacCMaTpMBaEMbIE B TEOPETUYECKON MEXAHUNKE?

4) Hanvwwute anddepeHunanbHble ypaBHEHUS ABUXKEHUSA CBODOAHON maTtepuanbHOW TOYKU B Mpo-
eKUMAX Ha OCY OeKapTOBOW CUCTEMbI KOOPAMHAT.

5) Hanuwwre anddepeHumnansHble ypaBHEHUS OBWKEHUST MaTepraribHON TOYKM HAa ECTECTBEHHbIE

ocwm.

6) B 4em 3aknoyaeTca nepsas 1 BTopas 3agadv AMHaMUKM TOYKU?

7) OnuwinTe nocnegoBaTeNbHOCTb PeLLEHUs MEPBOM 3a4a4m ANHAMUKA TOYKN.

8) OnuwwimnTe nocrnegoBaTeNbHOCTb PELLEHNS BTOPOW 3a4ayun ANHAMUKN TOYKMN.

9) MoxeT nu matepuanbHas To4Yka nog OEeNCTBUMEM OAHOM M TOW Xe CUMbl CoBepLlaTh ABWKEHUS,
OonncbiBaeMble pPa3fNYHbIMU YPaBHEHUSAMU?

TpeboBaHUs K 3HaHUAM

1) YeTko dhopmynmnpoBaTb 3aKOHbI KNACCUYECKON MeXaHUKN.

2) 3HaTb coaepxxaHne n 0CoBEHHOCTH peLLeHUst NEPBO M BTOPOW 3a4ayv AMHAMWKN MaTepuarbHON

TOYKMN.

3) YMeTb cocTaBnATb U UHTErpupoBaTh AuddepeHLmanbHble YpaBHEHNS ABMKEHUSA MaTepnanbHOn

TOYKM B 4EKapTOBbIX M €CTECTBEHHbIX KOOPAMHATaX B Crydasx AeNCTBMSA Ha Hee NOCTOSHHOW CUIbI,

CWInbl, 3aBUCSLLEV OT CKOPOCTU U NOMNOXEHUSA TOYKU B MPOCTPAHCTBE.

MeToguyeckne pekoMeHgauun K peLleHunio 3agad

3agayv AMHaMMKN TOYKM OendTcs Ha e 6onbluve rpynnbl:

1) 3agayu, B KOTOPbIX NO 3aA4aHHOMY 3aKOHY ABWKEHUS TOYKM HAXOASATCS AENCTBYOLME HA Hee Cu-
nbl.

2) 3agayu, B KOTOPbIX NO 3aaHHbIM CUaMm, AEACTBYIOLWLMM Ha TOYKY, ONpeaensieTcsi ee 3aKoH ABW-
XeHus.

MepBas rpynna 3agay peliaeTcs B Takow NocrefoBaTenbHOCTY:

1) BeibpaTb cuctemy koopaunHaT, eCnv OHa He yKasaHa B YCINOBUM 3a4a4m

2) N306pasnTb Ha pac4eTHOW CXeMe MaTepuarbHY TOYKY B MPON3BOSIbHOM MOSTOXEHWUM U aKTUBHbIE

CWInbl, AEVACTBYIOLLME HA TOYKY.

3) OcBoGOANTLCA OT CBSA3EMW, HaMNOXEHHbIX HA MaTepuanbHYyK TOYKY, 3aMEHUB UX peakuMsMu CBS-

nokasaTb MX Ha pacyeTHOWM cxeme.

4) OnpegenuTtb MO 3a4aHHOMY 3aKOHY ABWKEHWS NPOEKUMM YCKOPEHUSA HA OCU KOOPAMHAT.

5) CoctaButb anddepeHumnanbHble ypaBHEHUS OBWKEHUS MaTepuanbHOW TOYKM B MPOEKUUSX Ha
ocu

KoopauHarT.

6) N3 cuctembl anddepeHLnanbHbIX ypaBHEHUIA onpeaenuTb UCKOMYIO BEMNUYUHY.

BTopas rpynna 3agay pelsaeTtcs B Takon nocrneaoBaTenbHOCTU:

1) N306pasntb cuctemy koopamHaT, eCnv OHa He yKasaHa B YCMOBUM 3a4aquu

2) N306pasunTb Ha pac4yeTHOW CXeMe MaTepuarbHY TOYKY B MPON3BOSIbBHOM MOSTOXEHWUM U aKTUBHbIE

CWInbl, AEWACTBYIOLLME Ha TOYKY.

3) OcBoboauTbCs OT CBA3EW (B cnydae HeCBOOOAHOWM MaTepuanbHON TOYKM), HANOXEHHbIX HA MaTe-
pyanbHyl TOYKY, 3aMEHUB UX peakumnsiMu CBSA3EN 1 nokasaTtb UX Ha pac4eTHOWN Cxeme.
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4) CoctaButb anddepeHumnanbHble ypaBHEHUS OBWXKEHUS MaTepuaribHOM TOYKM B MPOEKLMAX Ha
ocu

KoopauHar.

5) 3anncatb HavanbHbIE YCNOBUS OBWXKEHMS.

6) Hantu obuiee peleHne andpdepeHunanbHbIX YpaBHEHWUIA OBUKEHNS.

7) Onpepenntb NOCTOAHHbIE UHTErPMPOBAHWS, UCMOMb3YS HaYarbHbIE YCIOBUSI.

8) MNMoacTtaBmB NOCTOSAHHBIE MHTErPUPOBaHUA B obLLee peLueHne, onpeaensieM 3akoH ABMXKXEHUS TOY-
KW.

Mpn cBOGOAHOM ABMXEHUU MaTepuanbHOM TOYKM yaobHee Nonb30oBaThCsl NPSAMOYTrofbHOW CUCTEMON

KoopavHaT. EcTecTBeHHble OCU KOOpPAMHAT MCMOMb3YHT NPU U3y4eHUU KPUBONMHENHOIO ABUXKEHUS
TOYKMW.

Cnimcok 3agay 4ns caMmoCTOSITENIBHOTO peLLeHnst

[ns camocTosiTeNbHOrO peLleHns peKoMeHOYTCA criegylolme 3agady us cbopHvka 3agad no Teo-
peTtuyeckon mexaHuke WN. B. Mewepckoro: 26.1, 26.2, 26.4, 26.8, 26.9, 26.10, 26.12, 26.15, 26.16, 27.1,
27.2,27.4,27.7, 27.31.

[nHamMmnka mexaHn4eckon CUCTeMbI

Tema 2
Teopema O ABWXEHUN LleHTpa MacC CUCTEMbI.
Teopema 06 N3MeEHEHMM KONUYECTBA ABUKEHUS
Llenn 3aHATUS: BbIICHEHME 0ONacTy NPMMEHEHWS TEOPEM O ABUXEHWMN LlEHTpa Macc MeXaHNYeCKON

CUCTEMbI N UIBMEHEHUN KONNYECTBA OBWXKEHUS MEXAHNYECKON CUCTEMBI npwn nccnenosaHM nosene-
HUA MEXaHUYEeCKUX CUCTEM, npmoGpeTeHme NpPakTn4eCKNX HaBbIKOB peLUeHNA KOHKPETHbIX 3adad, BCTpe-
YaloLWnXxca B TEXHUKE.

Mepep M3yyeHnem OaHHOW TeMbl criefyeT NOBTOPUTL Crieaylolime BOMpochl M3 pasgerna cTaTuvka:
LieHTp

TSXKECTV TBEpAOoro Tena, crnocobbl onpeneneHvsl MOMOXEeHUs LieHTpa TSHKeCcTU Teepablx Ten. M3
pasfena KMHemaTuka MOBTOPWUTL: KMHEeMaTuka TOYKM, KMHEMaTtuka MoCTynaTesSlbHoro, BpallaTenbHoro u
nrockonapannenbHoro ABWKEHUIA TBEPAOro Tena.

M3 obnactu mateMaTukM NOBTOPUTL TEMY: MHTErpUpoBaHne auddepeHumanbHbiX YypaBHEHUA, Nep-
Bble MHTerpanbl AuddepeHunanbHbIX YpaBHEHU.

Mepen 3aHATMEM MO JaHHOW TeMe HeobXoaAMMO MU3yYNTb TEOPETUYECKUA MaTepuan no npegnarae-
MOMY HWXe CMUCKY PEKOMEHAYEMOW NMTepaTypsbl.

KoHTponbHble BOMPOCHI AN CaMOMNPOBEPKU

1) YUto HasbiBaeTca MexaHu4deckon cuctemon? Kak knaccucuumpytoTcs cunbl, OEUCTBYOLLME Ha
MEeXaHNYeCKyto cuctemy?

2) Kakumun csonctsamu obnagatot BHYTPEHHME CUnbI?

3) Kak 3anuceiBatoTca gudppepeHumanbHble ypaBHEHUS ABUXKEHUA MEXaHUYECKON CUCTEMbI, KaKoBO
WX YACIIO M NOPSAOK?

4) Yem oTnvyaroTca gpyr oT gpyra LLeHTP Macc U LEHTP TSHXECTU MeXaHU4eCcKon cuctembl? 3anuiln-
Te hopmyrnbl ANg UX onpeaeneHus.

5) ChopmynupyinTe TeopemMy O ABMXKEHUN LeHTPa Macc MeXaHU4YeCckon CUCTEMBI.

6) 3anunwunTe B NpoeKUMsIX Ha KOOpANHATHbLIE OCU TEOPEMY O ABUXKEHUN LIeHTpa Macc.

7) BnuaioT Ny BHYTpPeHHWe Cunbl Ha ABUXEHUe LieHTpa Macc?

8) MNpu Kakmx ycrioBUsIX LEHTP Macc ABUXKETCS PaBHOMEPHO U NPSMONNHENHO?

9) lMNpwn KaKMX YCNOBUAX LEHTP MacCc MEXaHNUYECKON CUCTEMbI OCTAeTCsl B NMOKOE OTHOCUTENbHO AaH-
HOW CMCTEeMbI KoopanHaT?

10) Yemy paBeH rmaBHbIV BEKTOP BHELLHMX CUJT, JENCTBYIOLMX Ha BpallatoLieecs TBepaoe Teno, y

KOTOPOro LEHTP Macc HaxoauTCs Ha OCK BpaLleHnsa?

11) MOXeT 1 USMEHUTb ABWXKEHME LIeHTpa Macc Tena NpuioXXeHHas K HemMy napa cun?

12) ChopmynupyinTe onpeaeneHns KonnyectTsa ABUXKEHNSs MaTepmarnbHOW TOYKM U KonuyecTBa

OBWXEHUS CUCTEMBI.

13) Kak cBs3aHO KONMYECTBO ABWMXEHUS CUCTEMbI C MOAYINEM U HanpaBfieHUEM CKOPOCTU LieHTpa

macc?

14) Kak onpefgensieTcs MMnynbC CUmbl 3@ KOHEYHbI NPOMEXYTOK BpEMEHU?

15) Yemy paBHbI NPOEKLMM UMMYMbCa NOCTOSIHHOW N MEePEeMEHHON CUMbl HA OCU KOOpAMHAT?

16) Chopmynupynte TeopeMy 06 N3MEHEHMM KONMYECTBA ABUKEHUS MEXAHNYECKON CUCTEMbI B

anddepeHunanbHOM U MHTerpansHon opmax?

17) 3anuwmTe Teopemy 06 U3MEHEHNN KONMYECTBA ABMKXEHUSA MEXAHUYECKOM cucTeMbl B audydpe-

peHumansHou bopme B MPOEKUMNAX Ha KOOpPAMHATHbLIE OCH.
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18) 3anuwunte Teopemy 006 M3MEHEHUN KONUYECTBA ABMKEHUSA MEXaHNYECKOW CUCTEMbI B MHTE-

rpanbHON hopMe B MPOEKLMSX Ha KOOPAWHATHbLIE OCW.

19) MoryT N1 BHYTPEHHUE CUIbl UBMEHUTL KOJNTMYECTBO OBWXKEHUS] MEXAHUYECKON CUCTEMbI?

20) Npu KakoM YCITOBUM KONTMYECTBO ABMKEHUS MEXAHUYECKON CUCTEMbI COXPaHSIETCA?

21) INpwn KakoMm YCrOBUM COXPaHAETCA NPOEKUMS Ha JaHHYI OCb KONMYECTBa ABUXEHWS MexaHnye-

CKOW CUCTEMBI?

TpeboBaHus K 3HAHUAM

1) CBobogHO BNageTb NOHATUAMMU «KONMYECTBO ABWXKEHUS MaTepMarnbHON TOUKUY» N «KONMYECTBO

OBWXEHUS MEXaHUYECKOW CUCTEMBI»: YMETb BbIYMCNATb JAHHYI0O AUHAMUYECKYIO XapaKTepUCTUKY

Npy pasnuyHbIX ABMXEHMAX MaTepuarnbHOM TOUYKM U TBEPAOroO Tena, CUCTEMbI TBepAbIX Ten.

2) YMeTb onpeaensate UMNynbC CUnbl.

3) 3HaTb KNnacc 3agad, NP peLleHnn KOTOpPbIX MOXET ObITb MCMONb30BaHa Teopema 06 N3MeHeHMN

KOnmM4ecTBa ABWKEHWS, N YMETb MPUMEHSATb AaHHYI0 TEOPEMY AN UX PELLEHNS.

4) YMeTb BblYUCNSATb KOOPAMHATBI LLEHTPa MacC MeXaHWYeCKON CUCTEMbI, COCTOSILLLEWN U3 COBOKYMHO-

CTW TBepabix Ten.

5) YMeTb NpuMeHsiTb TeopeMy O ABWXKEHUU LieHTpa MacC MexXaHWYeCKOW CUCTEMbl MpU peLleHuu
KOHKPETHbIX TEXHUYECKUX 3agady Angd nonyvyeHus nepBbiX UHTerpanoB auddepeHLumanbHbiX ypaBHEHUN

OBWXEHWS CUCTEMbI U ANs ONpedeneHns peakunn cessen.

MeToamnyeckne pekoMeHaauum K peLleHmnto 3agad

3apaun, pellaemble C UCMONb30BaHMEM TEOPEMbI O ABWXKEHUW LIEHTPa Macc, MOXHO pasfenutb Ha
yeTblpe TUNa:

1) OnpegeneHne OEVWCTBYIOLLMX HA CUCTEMY BHELLUHUX CUN (UK YacTu U3 HKX) NO 3adaHHOMY OBU-
XXeHuto ee Toyek (Ten).

2) HaxoxgeHue 3akoHa ABWKEHUS LIEHTpa Macc CUCTEMbI MO 3aJ4aHHbIM BHELLUHUM CUIaMm.

3) OnpeneneHune 3akoHa OBWKEHWUSI OOHOW M3 TOYEK (TeN) CUCTEMbI MO 3a4aHHBbIM BHELLHUM CUnam 1

3aKOHaM OBWKEHUSI OCTalbHbIX TOYEK CUCTEMBI.

4) Ncnonb3oBaHue AN peLleHns 3a4adn CreacTBUi U3 TEOpPEMbI O ABWXXEHUN LIEHTPa Macc.

5) 3agayn nepBoro TMna pekoMeHAyeTCs peLlaTbh B Cneaylowem nopsake:

6) BeiaBuTb TENA, BXOOALLME B CUCTEMY.

7) Boigenutb 1 n306pa3ntb Ha PUCYHKE BCE BHELLHWE CUMbl, AEVCTBYIOLLME Ha CUCTEMY.

8) BuibpaTb cucTtemy koopamHar.

9) 3anucaTtb TeopemMy O ABWXEHMM LEHTpa MacC B BEKTOPHOM BuAe, a 3aTeM B MPOEKUUAX Ha OOHY
unu

HEeCKOIbKO OCel BbIOpaHHOW CUCTEMbI KOOPAMHAT.

10) HavTn npoeKumm n3BecTHbIX U3 YCIOBMSA 3afa4qy BHELUHMX CUIT HA OCU KOOPAMHAT U NOACTaBUTb

UX B YpaBHEHWS, 3aM1CaHHble, KaKk pEKOMEHO0BAHO B NyHKTe 4.

11) Mo n3BeCTHBLIM 3aKOHaM ABWXEHUSI TOYEK CUCTEMBI U UX MaccaMm ONpeaenuTb NPOEKLMMN YCKO-
PEHNS LeHTpa Macc Ha OCY KOOpAMHAT (Mcnonb3ys dopMyny Ans onpeaenieHnst KoopavHaT LeHTpa

Macc CUCTEMBbI).
12) MNo anddepeHumansHbIM ypaBHEHUAM OBWXEHUS (MYHKT 4) HANTWU cuny.

3apaun BTOpOro tuna, rge Tpe6yeTc;| HaNTN 3aKOH OBWXEHUSA LUeHTpa Macc, pewarTcda nytem UH-
TerpupoBaHunA COCTaBJIE€HHbIX B MYHKTE 4 LI,I/I(*)(*)epeHLI,VIaJ'IbeIX ypaBHeHVII?I. Ecnun npn 3TOM HaxogATCA He-
onpenernieHHble unHTerparnbl, TO MNOCTOAHHbIE WHTErpupoBaHUA onpenendarTcd Mno Ha4allbHbIM YCITIOBUAM
OBWXEHUA, B KOTOPbIX chrylepyroT nonoeHmne n CKopocCTb LileHTpa MaccC B HeKOToprVI MOMEHT BpEMEHN.

B 3apgavax TpeTbero tvna nocrne BbIMNOMHEHNUS NPUBEAEHHbIX BbIE NepBblX YeTbipeX MYHKTOB UC-
nonb3ytoTcss hopMyrbl MO KOTOPbIM OMNPEAEnATCA KOOPAUHaTLI LeHTpa MacC MeXaHW4ecKoW CUCTEMBbI
(aBaxgbl npoanddepeHUNPOBaHHbIE NO BPEMEHW) U MOMYyYEHHbIE B HUX pe3ynbTaTbl BBOAATCA B Audde-
peHumnanbHble ypaBHEHUs OBWXEHUS LieHTpa Macc. Torga B fieBbIX YacTaAX STUX YpaBHEHUM OKa3biBalOTCH
OUrypupyroLmMm NpoeKkLMmn YCKOPEHNIN HYXXHOW TOYKWU, NO KOTOPbLIM NyTEM UHTErpPUPOBAHUS HaXOAMTCS 3a-
KOH ee [IBUXEeHWUS.

3agayn yeTBepToOro TUNa, B KOTOPbIX COMMACHO YCIOBUIO LIEHTP MacC OBMXETCH C MOCTOSIHHOW MO
MOZYIIO M HanpaBfeHW0 CKOPOCTbIO MINW HaxOAUTCH B COCTOSHWUM MOKOS, pelualTca 6e3 cocTaBneHus
anddepeHumanbHbIX ypaBHEHUI OBWKEHNUS LeHTpa mMacc. B aTom cnyyae ucnonbaytotcs popMynel, onpe-
Aensmoolme KoopavHaTtbl LeHTpa macc. CnegyeT NOMHUTbL, YTO NPU OTHOCUTESbHbLIX NepeMeLLEeHnsx oT-
AenbHbIX TOYeK (Tern) CUCTEMbl UBMEHEHUSI UX KOOPAWHAT AOMMKHbI HAXOAUTLCH HE B OTHOCUTESbLHOM, a B
abCconTHOM OBMXKEHUN, TO €CTb MO OTHOLLEHMIO K HEMOABWDKHON CUCTEME KOOPAUHAT.

3agaum, pellaemble C UCMOMb30BaHMEM TeopeMbl 06 U3MEHEHUW KOMMYEecTBa OBWXKEHWUWU, MOXHO
pasfenuTb Ha TPU OCHOBHBIX TUMa:

1) 3agaym Ha onpefernieHne Konm4ecTBa OBWKEHWS CUCTEMBI.

2) 3agauu Ha onpeferieHne pasfyHbIX KUHEMaTUYECKUX MU AUHAMUYECKMX XapaKTepuCcTUK CUCTe-

25



Mbl C MOMOLLIbIO TEOPEMbI 06 N3MEHEHMM KONMMYECTBA ABWKEHNS CUCTEMBI.

3) 3agaun, B KOTOpLIX Takke TpebyeTcsa onpedennTb Pas3fUyHbie KMHEMaTUYecKMe Unn guHamude-
CKNe XapaKTepPUCTUKN CUCTEMbI, HO HA OCHOBAaHMM 3aKOHOB COXPaHEHNS ee KONM4eCcTBa ABWKEHMS.

Mpwn peweHnmn 3agayn noboro Tuna BHavyane HeobxogMmo:

1) BbISIBUTb COBOKYMHOCTb TEJ, BXOASLLUX B CUCTEMY.

2) Beibpatb cuctemy koopauHar.

[nsa 3agay nepBoro Tuna pekomeHayeTcs aanee, kak npasuno, criefyoLwmi nopsaaoKk 4eNCTBUR:

1) Onpegenutb KOOpAUHATLI LLEHTPOB Macc Ten CMCTEMbI Kak YHKLIMM BPEMEHN.

2) Haitun koopanHaThl LeHTpa Macc CUCTEMBI.

3) OnpegennTb NPOEKLUN Ha KOOPAMHATHBLIE OCK U, ecnin TpebyeTcs no yCnoBuio 3agayn, Moaynb
CKOPOCTM LieHTpa Macc (MHorga npsiMo 6e3 NpoekL M MOAYNb CKOPOCTH).

4) BbluMcnuTb NPOEKUMM Ha KOOPAMHATHBIE OCU , @ TaKke MOAYMb U HanpaBNSALMNE KOCUHYChI BEK-
TOpa KONM4ecTBa ABWXEHUS MEXaHNYECKOW CUCTEMBI.

Mpu pelweHnn 3agay BTOPOro Tuna Heo6xo4MMO nocne NyHKToB 1 1 2 NpoM3BeCTM crnegyoLmne one-
paunu:

3) YctaHoBuUTb 1 M306pa3uTb Ha pUCYHKe, AENCTBYIOLLNE HA CUCTEMY, BHELLHUE CUMbI.

4) HaiTn npoekLmmn cmn Ha ocu BbIGpaHHOW CUCTEMbI KOOPAUHAT.

5) CocTaBuTb BblpaXXeHUs ANA MPOEKUUA KONMYeCcTBa ABWXKEHUS MeXaHUYeCKOW CUCTEMbl Ha OCU
KoopAMHaT (Kak 9TO AenaeTcsi Npu peLleHnn 3aaay nepeBoro Tmna).

6) Hanncate Teopemy 06 M3MEHEHUN KONUYECTBA OBWKEHNST MEXAHUYECKON CUCTEMbI B MHTErpasb-
HOW unu guddepeHuymnansHon opMe B MPOEKLMAX Ha KOOPAMHATHbIE OCK.

7) PewuTb nonyyeHHoOe ypaBHEHWE OTHOCUTENbHO MOMYYEHHOW BenuyuHbl (MPU MCMOMb30BaHWM
Teopembl B auddhepeHumansHon popme uHTerpupyeTtcsa anddepeHunansHoe ypaBHEHNE, MOCTOSHHbIE UH-
TErpupoBaHns HaXo4ATCS NO HavarnbHbIM YCIOBUSIM).

PeweHue 3agav TpeTbero Tuna npeanonaraeT BbINOJIHUTL TE XKe NepBble YeTbIpe MNMyHKTa, 4TO U Npun
peweHnn 3agad BToporo tuna. 3arem Heobxoaumo:

1) YcTaHOBUTb, Ha Kakyld M3 KOOPAMHATHBIX OCEN MPOEKLMS TMaBHOIMO0 BEKTOPA BCEX BHELUHWUX CUI
paBHa HymMo 1, criegoBaTenbHO, MPOEKLUUSA KONNMYECTBa ABMKEHUS MEXaHUYECKOW CUCTEMbI Ha 3Ty OCb

0CTaeTCst HEM3MEHHOW.

2) OnpegenuTb NPOEKLUMN KONMMYECcTBa ABUXEHUS MEXaHUYeCKOW CUCTeMbl B HavarbHbI U KOHEY-
HbIN (TEKYLMN) MOMEHTbI BPEMEHW Ha OCW KOOPAMHAT, ANS KOTOPbIX OHW HEU3MEHHbI, NPUPaBHATbL UX N U3
NOMyYeHHbIX YpaBHEHWI ONPeaenuTb NCKOMbIE BENTUYMHBI.

Cnimcok 3agay Ans camoCTOSITENIBHOMO peLleHnst

[nsi camoCcTosTENBHOrO peLleHns peKOMEHOYITCA criegylolime 3agadn u3 cbopHuka 3agad no teo-
peTtudeckon mexaHuke W. B. Mewwepckoro: 35.4, 35.5, 35.6, 35.7, 35.16, 35.17, 35.18, 35.19, 35.20, 35.21,
36.4,36.7, 36.8, 36.9, 36.11, 36.12.

Tema 3

Teopema 06 M3MEHEHMN FMaBHOrO MOMEHTAa KONMMYECTB ABWKEHUS MEXaHNYECKON CUCTEMBbI

Llenn 3aHaTuUs: BbisscCHeHMe 06nacTy NpMMEHeHNs TeopemMbl 06 M3MEHEHUN FMaBHOrO MOMEHTa KOMu-

YeCTB OBWKEHUS MEXaHNYECKOW CUCTEMbI MPU NCCnegoBaHny NoBeAEHNS MEXaHNYECKMX CUCTEM,

npruobpeTeHne NPakTUYeCKNX HaBbIKOB peLleHMs KOHKPETHbIX 3a4ay, BCTPEYatoLMXCs B TEXHUKE.

Mepen n3yyeHvem gaHHOM TeMbl crieqyeT NOBTOPUTL CreayloLne BONpOCh! U3 pasgena ctaTuka: Mo

MEHT CWMbl OTHOCUTEMbHO LEeHTpa (TOYKM), MOMEHT CUMbl OTHOCUTENBHO OCM, FMaBHbIA BEKTOP M
rMaBHbIA MOMEHT CUCTEMbI CUIT.

W3 pasgena knHemaTuka NoBTOPUTb CreAyoLne BOMPOCHI: KUHEMATMKA TOYKU, KUHEMATMKA MOCTY-
naTenbHOro, BpalaTenibHOro U NiockonapannenbHoro ABWXKEHUN TBepAoro Tena.

M3 obnactu matemMaTtuky NOBTOPUTL TEMbI: MHTErPUPOBaHNeE anddepeHUmanbHbiX YpaBHEHUI, Nep-
Bble MHTerpansl guddepeHLmanbHbiX YpaBHEHUA, BEKTOPHOE NPOM3BELEHNE U €ro CBOWCTBA, NpeacTaBrie-
HWe BEKTOPHOro Mpou3BedeHus onpedenvTenem TPeTbero nopsaka, NPOeKuuss BEKTOPHOIO Npou3BeneHuns
Ha OCM NPSIMOYTOJIbHOW CUCTEMbI KOOPAWHAT.

KoHTponbHbIE BONPOCHI 41151 CAMOMPOBEPKM

1) Oante onpeneneHne MoMeHTa KONMYECTBa OBWKEHUS MaTepuaribHON TOYKM OTHOCUTESbHO LIEH-
Tpa.

Kak HanpaBneH aToT BEKTOp?

2) 3anuwuTe (*)OpMyJ'IbI Ana BblHUCIIEHNA MOMEHTOB Konn4decTtBa OABWXEHUA MaTepmaanon TOYKU
OTHOCUTEJIbHO KOOPAMHATHbIX ocen.

3) Cchopmynupywite Teopemy 06 N3MEHEHUM MOMEHTA KONMYECTBA ABWKEHWS MaTepunanbHON TOYKM
OTHOCUTESNBHO LIEHTPa U OCH.

4) Kak onpepgenseTcs MOMEHT KONTMYECTB ABUKEHUSA MEXAHNYECKON CUCTEMbI?

5) Kak onpegenseTcs KMHETUYECKUI MOMEHT TBEPAOrO Tena, BpallatoLerocs BOKPYr HEMOABUKHOM
ocmn?
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6) Cdopmynupynte TeopeMy 00 M3MEHEHUM MOMEHTA KONMMYECTB ABWKEHUS] MEXAHUYECKON CUCTe-
Mbl OTHOCUTENBHO LIEHTPa U OTHOCUTENBbHO OCMW.

7) BriMstoT v BHYTPEHHME CUlbl HA N3MEHEHWE KMHETUYECKOTO MOMEHTa CUCTEMbI?

8) Mpwu Kakmnx ycnoBusix Teopema 06 M3MEHEHNM MOMEHTa KONMMYECTB ABWXEHUSA MO3BOMSET MOny-
YyaTb nepBble UHTerparnbl guddepeHumanbHbIX ypaBHEHUIN OBWKEHNST MEXAHUYECKON CUCTEMbI?

9) Mpun KaknMx yCrioBUSX OCTaAeTCHA MOCTOSAHHBbIM KUHETUYECKUA MOMEHT OTHOCUTESNBHO LieHTpa 1 OT-
HOCUTENbHO ocn?

10) Kak BbIMMCASOTCS OCEBbIE MOMEHThI MHEPL MK 06pyYya, OAHOPOAHOrO KPYyrinoro gucka u LMnuHa-
pa, OAHOPOOHOIo CTEPXKHA?

11) Kak 3anuceiBaeTca gudpdepeHLumanbHoe ypaBHEHWE BpallaTenbHOro ABMXEHMS TBEPAOoro Tena
BOKPYI HEMOABWXXHOW OCU?

TpeboBaHUS K 3HaHUAM

1) CBOOOAHO BNageTb NOHATUSAMU «MOMEHT KONTMYECTBA ABMXEHUS MaTepuanbHOM TOYKN» U «KMHe-
TUYECKUA MOMEHT MEXAHUYECKOM CUCTEMbIY»; YMETb BbIYUCNATE KUHETUYECKMIA MOMEHT OTHOCUTENBHO OCU
KaK TBepAoro Tena npu pasnuyHbIX BuOax ero OBWKEHWsl, TaKk U CUCTEMbI, COCTOSALLEN W3 COBOKYMHOCTU
TBEpAbIX Ten.

2) YMeTb NpUMeHsTb TeopeMy 00 M3MEHEHUUM MOMEHTA KONMUYECTB ABWXEHMWS AMs COCTaBNeHusi
anddepeHLnansHOro ypaBHEHNs1 ABMXKEHUSA CUCTEMbI C OAHOM CTEMNeHb cBOBOAbI, AN NONy4YeHUs nepBbiX
uHTerpanos anddepeHunanbHbiX YpaBHEHNA ABWKEHUS MEeXaHW4eCKon CUCTEMbI, a Takke Ans onpegene-
HUSA peakuun cBA3en Npu N3BECTHOM ABMKEHUM.

MeToanyeckue pekoMeHgaumm K peLLeHunio 3agay

3apaumn, pellaemMble C MCMOMNb30BaHWEM TeOpeMbl 06 M3MEHEHUM MOMEHTA KONUYECTB OBUXKEHMWS
MeXaHWU4eCKOW CUCTEMbI MOXHO pa3fennTb Ha cregytolime Tpu Tuna:

1) OnpegeneHne pasnuyHbIX AMHAMWYECKUX UMW KMHEMATUYECKUX XapaKTepUCTUK CUCTEMBbI (MO-
MEHTbI BHELUHUX CWM, MOAYNW CaMMX CWM, MOMEHTbLI MUHEPLMU U T. 4.).

2) OnpepeneHue pasnuyHbIX ANHAMUYECKUX U KUHEMATUYECKUX XapaKTepPUCTUK CUCTEMbI C UCMOSb-
30BaHMEM 3aKOHa COXPaHEHUS ee MOMEHTA KONMMYECTB ABMXEHNS OTHOCUTENBHO HEMOLBWKHOM OCH.

3) 3agauwn, pewaemblie C Ucnonb3oBaHneM auddepeHumansHOro ypaBHEHUs BpawaTenbHOro Asu-
XXEHWs TBEpPAOro Tena BOKPYr HENOABWXXHOW OCH.

Mpwn pelweHnn 3agad BCeX TUMOB BHavane pekoMeHayeTcs:

1) BbISIBUTb COBOKYMHOCTb TES, BKIHOYAEMbIX B CUCTEMY.

2) YcTaHOBUTE OENCTBYHOLIME HA MEXAHWYECKYID CUCTEMY BHELUHWE CWflbl U M306pasnTb UX Ha pu-
CYHKe.

3) BeibpaTtb cuctemy KoopamHaT, HanpaBuWB OOHY M3 OCEN KOTOPOW BAONb OCY BpaLLEHUs Tena, BXO-
OSLLEero B MEXaHNYECKY0 CUCTEMY.

4) HanuncaTtb BblpaXkeHUs Ans rmaBHbIX MOMEHTOB BCEX BHELUHUX CUM CUCTEMbl OTHOCUTENBHO OCeW
BbIOpaHHONM CUCTEMbI KOOpAMHAT.

5) CocTaBuTb BbipaXxeHUe A1 MOMEHTa KONMMYECTB ABWKEHMS CUCTEMbI OTHOCUTENTbHO BBEAEHHOM
HEMNOABWXHOM OCU, onpeaendsl ero Kak anredbpanyeckyto CyMMy MOMEHTOB KONUYECTB ABMXEHUA MaTepu-
anbHbIX TOYEK U TEN CUCTEMbI OTHOCUTENBHO 3TOM OCU (STOT MYHKT BbINOMHSAETCS NPU peLLeHnn 3agay nep-
BOro TMNa).

6) 3anucatb Teopemy 06 M3MEHEHMM MOMEHTA KONMMYECTB ABWKEHUSA CUCTEMbI OTHOCUTENBHO He-
NOABUXHOW OCU U HaWTU UCKOMYIO BENUYMHY (3TOT NYHKT TaKKe BbIMOMHAETCHA NpuU pelleHnmn 3agay nepBoro
Tvna).

[nsa peleHnsa 3agay BTOpOro Tuna crieyet Ha OCHOBaHUW pe3ynbTaToB, NOMYyYeHHbIX B MyHKTe 4,
YCTaHOBUTb, OTHOCUTENbHO KaKOW U3 KOOPAMHATHLIX OCEN rMaBHbI MOMEHT BCEX BHELUHUX CUM MexaHuye-
CKOW CUCTEMbl paBeH HYM U, crefoBaTeribHO, OCTaeTCsl HEU3MEHHbIM COOTBETCTBYIOLUUA MOMEHT KOMun-
YecTB ABMXeHUS. 3aTeM HeobxoaMMo onpeaenuTb U NPUPaBHATbL MOMEHTbI KONMMYECTB ABMXEHUSI MeXaHU-
YECKOW CMCTEeMbl OTHOCMTENBHO YKa3aHHOW OCWM KOOPAWMHAT B HayallbHbI U KOHEYHbIA (UNU TEKyLUin) Mo-
MEHTbI BPEMEHU N U3 NOSTyYEHHOIO0 COOTHOLLEHUSA HAWTU UCKOMYHO BEJTUYMHY.

B 3agavax TpeTbero tvna pekomeHayeTCs Npu BbIMOMHEHMU NMYyHKTA 4 COCTaBWUTb BbIpaXXeHue Ans
CYMMbl MOMEHTOB BCEX BHELUHUX CUI TOSIbKO OTHOCUTESIBHO OCK BpaLLeHUs TBEPAOro Tena u 3aTtem 3anu-
catb gudycpepeHumanbHOe ypaBHEHUE BpallaTeNbHOro ABWKEHNSI TBEPAOro Tena BOKPYr HEMOLBWKHOWM OCH.

JanbHenwnn nopagok AencTBuiA onpegensieTcs ycrnosmamMu 3agadn. B yacTHOCTU, MOXET noHaao-
OMTbCA UHTErpUpOBaHME MOSYYEHHOTO B NyHKTE 5 anddepeHLMansHOro ypaBHEHUS.

Ecnu ncxogHasi mexaHuyeckas cuctema pa3bvBaeTCcs Ha HECKOMbKO YacTel, TO NOMNyYeHHas cucte-
Ma ypaBHEHMWI, BKIOYaloLLasa HEU3BECTHbIE CUMbl B3aMMOAENCTBUSA MeXay 4YacTaMu, LONONHAETCH ypaBHe-
HUSIMUW, CBSA3bIBAIOLLMMU MeXOy COOON KMHEMATUYECKME XapaKTEPUCTUKN ABWXKEHUSA Ten. VIcknioyeHnem u3s
NONy4eHHON COBOKYMHOCTWN YpaBHEHWI HEU3BECTHbIX CUIM MOXHO NONyuYnTb AnddepeHumnansHoe ypaBHeHe
OBVKEHUS1 JaHHOW CUCTEMBI.

Cnuncok 3agay A4nsi CaMOCTOSITENTbHOIO peLLIEHNS.
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[na caMoCTOoATENbHOrO pelLleHnst PEKOMEHOYTCA creaylolve 3agadn M3 cGopHUKa 3adad no Teo-
peTtuyeckon mexaHuke WN. B. Mewepckoro: 37.4, 37.5, 37.7, 37.8, 37.9, 37.43, 37.44, 37.50, 37.51, 37.52,
37.53,37.54, 37.55, 37.56, 37.57, 37.58.

PeKomeH,qyeTcn NO3HAaKOMUTbLCA C pelueHnemM 3agad, MCnosb3yA nocoo6wms:

1. Batb M. U., bxanenngse I. O., Kenb3oH A. C. TeopeTnyeckas MexaHuka B npuMepax 1 3agadax,
T1. Ctatuka. KuHematuka. — 7-e u3g., nepepab. - M.: Hayka, 1985. -560 c.

2. CO60opHMK 3ajaHun Onst KypcoBbIX paboT no TeopeTudeckom mexaHuke: YuyebHoe nocobue ans
TEXHUYEeCcKnx By3oB. — 5-e nsa., ncnpasneHHoe — M.: Unterpan—llpecc, 1998. — 384 c.

3. TeopeTtuyeckaa mMexaHuka: MeToamyeckne ykasaHUs M KOHTPOINbHblE 3adaHWs AN CTyOeHTOB-
3204HMKOB MaLUNHOCTPOUTESbHBIX, CTPOMUTENbHbIX, TPaHCMOPTHbIX, NPMBOPOCTPOUTESBHBIX
cneumanbHocTen BbicluMX y4ebHbIx 3aBegeHnin/I1. U. Kotoea, P. . Hapgeeea, C. M. Tapr u ap.; Nog pea. C.
M. Tapra — 4-e n3g. — M.: Beicw. wk., 1989.— 111 c: un.

4. TeopeTnyeckass MexaHuka U MeToabl MaTemMaTuku: - YyebHoe nocobue /A. A. depnyta, A. B.
Yurapes, - MH.:¥YT1 «TtexHonpuHT», 2000. — 504 c.

5. Ounescknnn B. A., Manbiwesa . A. TeopeTnyeckas MexaHuka. COOpHMK 3agaHui : YyebHoe
nocobue. — Cl16.: UspatensctBo «Jlanb», 2007. — 192 c.: vn. — (YyebHukn ana BysoB. CneumanbHas
nutepartypa).

6. KupcaHos M. H. PewwebHuk. TeopeTtndeckas mexaHuka. / [Mog pea. A. U. Kupunnosa. - 2-e uag. , ucnp. -
M: PUSMATIINT, 2008. - 384 c.

7. O6wwue meToguyeckme pekomeHgaLm no oPopMIIEHUIO U BLINOJTHEHUIO OTAeNbHbIX BugoB BAPC
PI'P. 3agaHue k pacyeTHo-rpachryeckon paboTe no TeopeTnHeckon MexaHuke «MccnenoBaHne OBMKEHUS Me-

XaHN4YECKOWM CUCTEMbI C OAHOW CTENEHbIO CBOOOAbI

MexaHu4yeckasi cuctema B COCTaB KOTOpOl7| BXOOUT TpU TeNna U3 yKa3aHHbIX , NPUXoaunT B ABMKEHUE N3 COCTOA-
HWSI NOKOS NOA AeNCTBMEM CUMbl TSHXKECTU UK NMOCTOAHHON cunbl F.

TpeHnem NoALLMMHWKOB U Maccam HepacTsXKMMbIX HUTEN npeHebpedb. KadyeHne Tena npovcxoamt 6e3 ckonb-
XeHus. [pumeHsis anroputM NCCrneaoBaHUs ABVXKEHUST MEXaHWUYECKON CUCTEMbI, ONPEAEnnTb CKOPOCTb U yC-
KOPEHWe LeHTpa Macc NepBoro Tera U CUrbl HAaTSHXKEHUST HUTK Ha BCEX ee yJacTKax.

McxogHble gaHHble Ans BeinonHeHus paboTel BeibupatoTces no wudpy. LWndp — ase nocnegHue umdpbl HO-
Mepa 3a4eTkv (unum ctya. 6uneta). MNepsas undpa COOTBETCTBYET CTPOKE B TAbMNMLE NCXOOHbIX OaHHbIX.

Tabnuua gaHHbIX.

Ne mL |m2 |m3 |F R2 |r2 R3 |r3 12 13 f ¢) a B S

K H cM - cM Mpag. M

24 10 15 80 30 15 42 21 20 30 0,12 (0,2 | 30 60 3,0

20 14 9 60 20 10 38 19 15 18 01 (03 |37 53 25

25 16 8 56 40 20 50 25 30 26 0,31 | 0,15 | 45 60 2,0

30 20 12 90 35 17 44 22 26 28 0,17 | 0,23 | 37 30 24

12 8 7 40 25 13 30 15 19 22 0,24 | 0,15 | 53 60 1,8

22 15 12 72 28 14 36 18 21 27 03 [0,25 |30 45 2,8

18 7 10 38 32 16 40 20 24 32 0,22 | 0,18 | 45 53 1,6

16 12 11 64 42 21 48 24 31 36 0,15 | 0,28 | 60 37 15

24 18 16 70 18 9 26 13 14 20 0,17 | 0,35 | 45 37 2,6

O 0O Nl O gf | W[ N| | O

32 22 114 | 68 38 19 52 26 27 38 02 |032 |53 30 21

BTtopas umdpa cooTBETCTBYET HOMEPY PACcHETHON cxeMbl. [pyMep BbINOMHEHWS 3a4aHUsi COQEPXKUTCS Ha
cavite MOCa B pa3gene «Obwwasn nHdopmaums no gucumnnmHe». Heo6xoammo BbINOMHUTE BCE MYHKTbI, KPO-
me 4, 8 n 12. PI'P odbopmnseTcsa Ha nuctax popmaTa A4 1 3atem Boiknagbiaetcs B MOC B pasgen «ATTte-
CTauUMOHHbIM MaTepuany», «PI'P (ouHoe)»
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Pacwernuie cxemnt

TpeboBaHus k PI'P

PacueTHo-nosicHuTenbHyto 3anucky ogopmnsitoT no FOCT 2.105—95 «O6wme TpeboBaHMsA K Tek-
CTOBbIM JOKYMEHTaM».

PacyeTHO-NOACHUTENbHYIO 3aNMNCKY BbIMOHAT MaLLMHOMMUCHBIM CNOCOBOM C NPUMEHEHUEM NeYa-
TalLMX YCTPONCTB NepcoHarnbHbIX KOMMbIOTEPOB. s 3annckn ncnonb3ytot 6enyto bymary dopmarta A4
(210 x 297 mm). MawwmHonNMcHbIN TekcT: wpndT — Times New Roman, pasamep — 14, ognHapHbIN UHTEP-
Ban, ab3aubl B Hayane TekcTa HaunHatot oTcTynom 1,25.

PacuyeTHble chopmynbl NMpMBOAAT CHavana B obwem Buae, 3aTeM B HUX NOACTABMSAT 3HA4YEHUS Be-
NVYMH B NopsgKke pacnonoXeHus nx B oopmyne, 1 TOMbKO MOCne 3TOro 3anvcbiBalT OKOHYaTernbHbIN pe-
3ynbTaTt ¢ oba3aTenbHbIM yKasaHMeM pa3MepHOCTU BbIYMCIIEHHOW BenuuuHbl. PaclimndpoBka BXoAAwWwmMX B
dopmyny BenuunH obasatensHa. C Lenbio UCKoYeHUs oWnBOoK BblYMCIEHMS criedyeT Aenatb O4eHb BHU-
MaTernbHO, MOBTOPHO NPOBeEPSs NofyYeHHble 3HaveHns. OnevaTku, OnMckn 1 rpadmyeckme HeTOYHOCTM J0-
nyckaeTcs UcnpasnsaTb, NOAUYULLIASA, 3aKNensas Unu 3akpalumsas Ux cneumnanbHbIM CPeCcTBOM.

CTpyKTYpHble 4YacTu pacHeTHO-NOSICHUTENBHOW 3anMcKky cnegyeT 6poLUOpOBaTh B TAKOM Nopsaake: TU-
TYNbHBIN FIUCT; 3adaHune; cogepxaHue; BBeAEHUe; OCHOBHas 4acTb; CMUCOK UCMOSMb30BaHHON NMTepaTypsl;
npunoxeHns (npyu HeobxogmmocTtun). CrnegyeT MMeTb B BuAy, YTO MEPEHOC CroB Mpu OOpPMIEHUU Tu-
TYNbHOrO NUCTa He JonycKaeTcs.

OdopmneHme TekcTa pacyeTHO-NosICHUTENbHON 3anuckn — cm. TOCT 2.105—95.

CopgepxxaHne pacyeTHO-MOSACHUTENbHOW 3anucKku npegHasHavyeHo ans obneryeHms noucka Heobxo-
AVMbIX MaTepuanos npu ee yteHun. OHO OOMKHO BKMoYaTh B cebsl mepeyeHb 3aronoBKoB pasdernos 1 nog-
pasaernos 3anncky, Ha4YMHas C BBEAEHUS W KOHYas MPUNoXeHMeM, C ykazaHMem Homepa nucTa, rae HadnHa-
eTcsl TOT unu nHow pasgen. Cnoeo «CogepxaHue» 3anucbiBaloT NPOMUCHbIMU ByKBaMU CUMMETPUYHO TeK-
cTy. Homepa nucToB npoctaBnsaioT cToNbMKoM B NpaBoM YacTu NUCTa COAepXKaHUsi HaNPOTUB KaX4oro 3aro-
noBka, NOA3arosioBka, BBEPXY Haf CTONOMKOM undp ykasblBatloT CrioBo «Jnuct».
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LUKANA U KPUTEPUN OLEHUBAHUA

—OLIEHKY «OTIMYHO» noryyaeT obydvatowmnca ecnm odopmrieHne PP n pelweHne 3agad COOTBETCTBYHOT
TpeboBaHusIM,

—OLIEHKY «XOpoLlo» nony4daet obydvarowmncs ecnn ocgopmneHne PIP n pelueHne 3agay COOTBETCTBYHOT
TpGﬁOBaHI/IﬂM, NPUCYTCTBYHOT HEe3Ha4YuUTesnbHbIE OLIJI/I6KVI, KOTOPpble CTyOEeHT ucnpasuil Nnpu KOHCynbTauum C
npenogasaTenem.

-OLUEHKY «YyOOBNeTBOPUTENbHO» MonyvaeT obydatowmnca ecnn odgopmneHune PP n pelweHue 3apad
COOTBETCTBYIOT TpGGOBaHI/IﬂM, NPUCYTCTBYKOT HE3HaYUTellbHble OLIJI/I6KI/I, KOTOpble CTyOAeHT He CMOor
ncnpaBuUTb Npn KOHCYyNbTauun C npenogaBateneMm.

— OLEHKY «He yaoBrneTBOpUTENbHO» Mony4vaeT obydvarowmmnca ecnv ogopmneHne n obbem pedeparta He
COOTBETCTBYIOT TpeboBaHMSAM, WM MNPUCYTCTBYHOT 3HAYUTENbHbIE OLIMOKW, KOTOPbIE CTYAEHT He CMor
UCMNpaBuTb MPU KOHCYNbTauMmn ¢ NpenogaBsaTenem.

7.2. PexomeHpaLmmn no caMOCTOATENTIbHOMY U3YYEHUIO TeEM

BONPOCHI
ANA CaMOCTOATENbHOro U3y4YeHUs TeMbl

«CnoxHoe aBmxkeHne ToYkM. Teopema O COXKEHUN CKOPOCTEN TOYKM»

. CnoxHoe OBWKEeHNE TOUKN.

. OTHOoCUTENBHOE, NEPEHOCHOE U abCOMTHOE ABUXEHMS.

. Teopema CnoxxeHusi CKOpoCcTen.

. Teopema cnoxeHus yckopeHun. YckopeHmne Kopuonuca.

. CnoxHoe gBwxXeHue TBepaoro Tena.

. Umunungpuyeckme 3ybyaTble nepegayn.

. CnoxeHune noctynaTensHOro 1 BpallaTenbHOro ABUKEHUN.
. BuHtoBOE OBWMXEHME.

ONO AR WN =

BOMPOCHI
ANs CaMOCTOATENIbHOIro U3y4eHus TeMbl

«lMocTtynareneHoe oBmXXeHne TBEPAOro Tena, cpepmyeckoe ABMKEHNE TBEPAOro Tena»
1. CTeneHu cBoboabl TBEpPAOro Tena.
. MocTynaTtensHoe v BpalLaTensHOe ABUXEHUS TBEPAOro Tena.
. MocTynaTtensHoe OBWKEHNME.
. [ABMXeHMe Tena no OKpPY>KHOCTW.
. BpawartenbHoe aBwxeHWe TBEPAOro Tera BOKpYr OCK.
. YrnoBasi CKOPOCTb U YrNIOBOE YCKOPEHMUE.
. PaBHOMepHOE 1 paBHONEPEMEHHOE BpaLLEHMS.
. CKoOpOCTU 1 yCKOPEHUs1 TOYEK BpaLLatoLerocs Tena.
. BpalueHue Tena Bokpyr HENOABMKHON TOYKM.

O©oO~NOODWN

O6LWKi anropuTM CaMOCTOATENLHOIO U3Y4YEHUS TEMbI
1) O3HaKOMUTBLCS C PEKOMEHOO0BaHHOW y4ebHON NUTepaTypomn 1 aNEeKTPOHHBLIMI pecypcamm no Teme
(opreHTUpysAChb Ha BONPOCHI Afsi CAMOKOHTPOIS).
2) Ha aToi ocHOBe cocTaBuUTb pa3BEPHYTLIN NNaH U3MNOXEHUs TEMbI
3) BbibpaTb pOpMy OTHETHOCTU KOHCMEKTOB(MSAH — KOHCMEKT, TEKCTYanbHbIN KOHCNEKT, CBOGOAHBIN KOH-
CMEKT, KOHCMEKT — CXema)
2) OcbopMuUTb OTYETHBIM MaTepuar B yCTaHOBMNEHHOW (hOpMe B COOTBETCTBUM METOANYECKUMU PEKO-
MeHZaumMamMm
3) NpoBecTn CaMOKOHTPOIb OCBOEHUSI TEMbI MO BOMPOCaM, BblAaHHbLIM NpenogaBaTtenem
4) NpepoctaBuTb OTYETHBLIM MaTepuan npenogaBaTerto No COrnacoBaHUio ¢ BeayLMM npenofasartenem
5) MNoaroToBMTBLCS K NPEAYCMOTPEHHOMY KOHTPOMbHO-OLEHOYHOMY MEPONpUATUIO NO pe3yrbTaTtam camo-
CTOSATENBHOIO N3y4YeHns TeMb
6) MNprHATb y4acTme B ykazaHHOM MeponpusaTuM, NponTU pybexHoe TecTupoBaHMe MO pasgeny Ha aygu-
TOPHOM 3aHSATUN U 3aKMKYNTENBbHOE TECTMPOBAHNE B YCTAHOBNEHHOE ANsl BHEAYAMTOPHOW paboTbl BpeMs

7.2.1 WWKAJA U KPUTEPUN OLLEHUBAHUA
CaMOCTOSATENIbHOro N3y4eHusi TeMbl

- OUeHKa «3aymeHO» BbICTaBNSETCS, ecnu obyvarlmiics opopMun OTYETHBIN MaTepuan B Buae

OOKnaga Ha OCHOBE CaMOCTOATEeNbHONo WM3y4YeHHOro mMartepuana, CmMor BCECTOPOHHE pacCKpbITb
TeopeTn4eckoe coaepxaHme TemMbl.
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- OUEHKa «He 3a4YmeHO» BbICTABMSIETCH, ecnv 0By4yaloLmMiicss HeakkypaTHO OPOPMUIT OTYETHbIN
maTepuan B BuAae OOKMNada Ha OCHOBE CaMOCTOATENbHOMO M3YYEHHOro MaTtepuarna, He CMOr BCECTOPOHHE
PaCKpbITb TEOPETUYECKOE COAEPKAHNE TEMbI.

8. BxoaHOW KOHTPOSb U TeKyLWUI (BHYTPUCEMECTPOBBLINA) KOHTPOIb xoAa
M pe3ynbTaToB y4ebHOM paboThl

8.1 Bonpocbl Ans BXOAQHOro KOHTpons
He npegycmoTtpeH

8.2. TeKyLLni KOHTPOJIb YCNeBaeMocCTu

B TeyeHue cemecTpa, NpOBOAUTCH TEKYLLUMIN KOHTPOSb YCMNEBAEMOCTU MO OUCLUMNIIMHE, K KOTOPOMY
obyuvarLmincs gomkeH ObiTb NOATOTOBIEH.

OTcyTCcTBME MPONYCKOB ayAMTOPHbLIX 3aHATUN, akTMBHAs paboTa Ha NpakTUYEeCKMX 3aHATusX, obliee
BbINONTHEHNE rpadmka y4ebHon paboTbl ABNSIOTCS OCHOBAHUEM ANS NOy4YeHUs MONOXUTENbHOWM OLEHKM MO
TEeKyLLLEMY KOHTPOSIO.

B kayecTBe TeKyLLero KOHTPOoss MoXeT OblTb UCNOMb30BaH TECTOBLIN KOHTPOSb. TECT COCTOUT U3 He-
OonbLLIOro KONMMYecTBa 3dfieMEHTapHbIX BOMPOCOB MO OCHOBHbIM pasgenam OUCUUNIIMHBL HenpaBuibHble
pelueHus pasbupaloTcs Ha cneayloLleM 3aHSATUK; YacToTa TeCTMPOBaHUSA onpeaensdeTcs npenogasaTenem.

MpomexyTouHas (cemecTpoBasi) aTTecTauus Nno Kypcy

HopmaTuBHasa 6asa npoBeaeHus

npome)KyTquoﬁ aTtrecTaumm CTyaeHTOB NO pe3ynbTaTaM U3yvYeHnUsa AUCUNNTINHDI!

1) pencteyowee «llonoxeHne O TeEKyLIEM KOHTPOSE YyCNeBaemMoCTW, MPOMEXYTOYHOM aTTectauuu
oby4yarowmxca no nporpaMmaM BbicLIero obpasoBaHusi (DakanaBpwuart, cneuvanuteT, maructpatypa) u
cpeaHero npodeccuoHanbHoro obpasoaHus B ProOY Omckuin FTAY »

OCHOBHbIe XapaKTepUCTUKN

npOMe)KYTO‘-IHOﬁ aTTecTauuu oquaroumxcn no urtoram nayvyeHmnda AUCUUNIIUHDbI

yCTaHOBMEHWEe YPOBHSA AOCTMXKEHUS KaxKkabiM 0bydaowmnmes uenen
1 3agay obyyeHnss No gaHHOW ANCLMNINHE, U3NOXEHHbIM B M.2.2
HacTosLLen NporpaMmmel

Llenb npomexyToyHOM
aTrecTauum -

dopmMa NpoMexXyTOYHOM
aTTecTauum -

3a4éT

1) yyacTtue obyyarowerocs B npouenype nonyyeHus 3adéta
MecTo npoueaypbl nonyyeHusi | OCYLUECTBNAETCS 3a CHET y4eBHOro BpeMeHn (TpyA0EMKOCTH),

3auéTa B rpachmke y4eGHOrO OTBEAEHHOrO Ha U3yYeHne AMCLUMUNIIUHBI
npouecca 2) npoueaypa nposoauTcs B pamkax BAPC, Ha nocrneaHei Hegene
cemecTpa
1) obyvatowmncsa BbINONHWUN BCe BUAbI y4ebHOM paboThl (BKkMoyas
OcHoBHble ycnosus CaMOCTOSITESbHYI0) M OTYMTANCS 06 UX BLINMOSTHEHUM B CPOKM,
nony4eHnn obyuatowmmces yCTaHOBIEHHble rpadukom y4eGHOro npouecca no AMCUMMNNHE,;
3avéTa:

2) noaroToBwuIl NOJIHOKOMMJIEKTHOE yqe6Hoe I'IOpT(bOJ'Il/IO.

Mpouenypa nony4veHus 3avéra MpencTaBneHbl B POHAE OLLEHOYHbIX CPEACTB MO AAHHOW y4ebHOoN
- avcuunnude (cm. — MNMpunoxeHue 9)

9.3. 3aknounTtenbHoe TeCTUpPOBaHME NO UTOraM U3yYeHUs AUCLUNIIUHBI
Mo utoram usy4eHust AUCLUNNMHLI, 0ByYatoLLMecs NPOXOANAT 3akmounMTenbHoe TecTupoBaHue. TecTu-
poBaHuve ABnsieTcst POPMON KOHTPONS, HaNPaBMNeHHOW Ha NPOBEPKY BrnafeHUsi TEPMUHONOMMYECKUM anna-
paToM, COBPEMEHHbLIMU UH(POPMALMOHHBIMU TEXHOSOMMSMU U KOHKPETHLIMW 3HaHMsSIMKM B obnactu dgpyHaa-
MEHTanbHbIX U NMPUKIaAHbIX AUCLUMNIIVH.

9.3.1 NogroroBKa K 3akKnn4vnTenbHOMy TeCTUPOBaHUIKO NO UToram nsyv4eHmsa oNCUNNIINHLI
TeCTMPOBaHI/Ie OCyLLEeCTBIIAETCA NO BCEM TeMaM U pasfenam OMCumnniiHbl, BKIK4Yada TeéMbl, BbIHOCUMbIE Ha
CaMOCTOATENIbHOE N3Yy4HEeHNeE.

I'Ipou,e/:l,ypa TeCTupoBaHua orpaHnM4eHa BO BpeMeHu 1 npegnonaraet MmakCnMmMmaribHoe cocpenoTto4e-
Hune o6yqarou.|,er00ﬂ Ha BbINOJTHEHUN TeCTa, coaepiKallero HeCKOJbKO TeCTOBbIX 3agaHui.

31




TecTupoBaHue npoBoAUTCS B MUCbMeHHOM ¢opme (Ha OymakHom Hocutene) unm B MOCe. Tect
BkntoyaeT B cebs 30 BonpocoB. Bpemsi, oTBogumMoe Ha BbinofHeHne TecTa - 30 MUHYT. B kaxabin BapuaHT
TecTa BKITOYAKOTCA BOMPOCHI B CreaylleM COOTHOLLIEHUN: 3aKpbiTble (OAWHOYHBIA BbIOOp) — 25-30%,
3aKpbITble (MHOXECTBEHHbIN BbIbop) — 25-30%, oTKpbIThie — 25-30%, Ha ynopsigo4YeHne n cooTBeTCTBME — 5-
10%

Ha TtectupoBaHue BbiHOCUTCA MO 10 BONPOCOB U3 KaXXA0ro pasgena AUCUMMNYHGI.

BnaHk TecTa
denepanbHOe rocygapcTBeHHoe BloaxeTHOe obpa3oBaTenbHOE yupexaeHme Boicluero obpasoBaHus

«OMCKMIn rocyaapCTBEHHbIN arpapHbI yHuBepcuteT umenun MN.A. CtonbinuHa»

TeCTMpOBaHVIe no nToram ocBoeHuda ANCUMNNIINHLI «TeopeTqucxaﬂ MeXaHUuKa»

Ons obyuatowmxca Hanpasnenus noarotoeku 35.03.11 M'mgpomenuopauus
PUNO0 rpynna
OaTta

YBaxaemble obyvaromnecs!
Mpexge 4Yem MPUCTYMUTb K BBLIMNOMHEHUIO 33a4aHUA  BHUMATENbHO O03HAKOMbTECH C

WHCTPYKUMNEN:

1. OTBeuast Ha Bonpoc C BbIGOPOM MpaBUBHOrO OTBETa, NPaBWMbHLIW, Ha Ball B3rnsg,
oTBeT (0TBETHI) 0OBEANTE B KPYXKOK.

2. B 3agaHusx oTkpbITON (DOPMbI BNULLMTE OTBET B NPOMYCK.

3. B 3agaHusix Ha cooTBeTCTBME 3anonHUTE Tabnuuy.

4. B 3apgaHumsx Ha npaBumnbHyl0 nocregoBaTeNnbHOCTb BRAMLLNTE MOPSOKOBbIN HOMEpP B
KBagpar.

4. Bpewms Ha BbinonHeHune tecta — 30 MUHYT

5. 3a kaxgbli BepHbln oTBeT Bbl nonyvaete 1 6Gann, 3a HeeBepHbin — 0 Gannos.

MakcmanbHoe KonuyecTBo nonydeHHbIx 6annos 30.
Kenaem ypauun!

9.3.1 WKAJA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBblE BOMPOCHI TECTUPOBAHWSA MO UTOraM OCBOEHUS AUCLUMIUHDI

- OLeHKa «3a4TeHO» BbiCTaBMnsieTca oby4vatowemycs, ecnu nonyyeHo 6onee 61% npaBunbHbIX OTBETOB.
- OLleHKa «He3a4TeHo» - Nony4YeHo MeHee 61% npaBunbHbIX OTBETOB.

10. UHdpopmaumMoOHHOe n meToguveckoe oGecrneyeHne y4eGHOro npowuecca No AUCUUNMHE

B cooTBeTCTBMU C AEWCTBYIOLLMMY rOCYyAapCTBEHHbIMU TpeboBaHMaAMM AnNs peanu3auumn ydebHoro
npotiecca no gucumnnmHe obecneuvmBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOAHHO COBEPLLEHCTBYETCS
yyebHo-meToamyeckun komnnekc (YMKI), cooTBeTcTBYHOLWMIA AaHHOW paboyern nporpamme u npunaraemMbii
K Hen. Mpu paspaboTtke YMKI kadbenpa pyKoBoACTBYETCS! YCTAHOBIIEHHLIMU YHUBEPCUTETOM TpeboBaHNAMM
K ero CTpykType, cogepxaHuto n odopmnermio. B coctaB YMK[ BxogAaT nepeyvmcrneHHble Hke U Opyrue
WUCTOYHUKMN y4eOHOM 1 y4eOHO-MeTOAMYECKON MHAOPMaLMK, CPeACTBa HarnsgHoOCTY.

MpepycmoTpeHHas paboyen y4ebHom nporpammon yyebHas u yyebHO-meToguyeckas nuTepartypa
pa3melleHa B poHaax HCXB n/unu 6ubnmnoteke obecneuymBarolleli npenogaBaHue kadeapbl.

YyebHo-meTOoONYECKNE MaTepuanbl AN obecneyvyeHnss caMoCTOSATENbHOW paboTbl 0Gydaromxcs
pasmeLlleHbl B anekTpoHHoM Buae B MOC OmICAY-Moodle (http://do.omgau.ru/course/view.php?id), rae:

— obyyvarowulicss MeeT BO3MOXHOCTb paboTtaTb ¢ usgaHussmm 3BC u anekTpoHHbIMKM 0Opa3oBa-
TEeNbHbIMU pecypcamMu, ykasaHHbIMKU B paboyert nporpamMmme OUCLMMNITMHBI, OTNPaBnsTb U3 A4OMa BbINOSHEH-
Hble 3a4aHus U OTYETHI, 3a4aBaTb Ha (POPYMe BOMPOCHI MpenoaaBaTerto UMM COKYPCHUKaM;

— npernodasamesib UMEET BO3MOXHOCTb NPOBEPATb 3a4aHnsi U OTYETLI, OLEeHUBaTb paboTbl, JaBaTb
pekomMeHaLmm, oTBeYaTb Ha BOnpockl (obpaTHas CBA3b), BECTU MOHUTOPUWHT BbINOSIHEHUS 3aaHuUi (OCBOe-
HWUS1 N3y4aeMblX pasferioB) No KOHKPETHOMY CTYAEHTY U rpynne B LernoM, KOppekTupoBaTh (B criydae Heob-
XOAMMOCTU) y4ebHO-MeToaMYeCckue Mmatepuansl.
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NMEPEYEHb
nutepaTypbl, peKOMeHayeMoWn
AN U3yYeHUs AUCUUNIINHBI
TeopeTuyeckasi MexaHuKa

ABTOp, HAMMEHOBaHWE, BbIXOAHbIE JaHHbIE

Ooctyn

1

Mewepckun, M. B. 3agaumn no TeopeTnyeckon MexaHuke : yuebHoe nocobue /
M. B. Mewepckuit ; nog pegakumen B. A. Manbmosa, . P. MepknHa. — 52-e
n3g., ctep. — CaHkr-lMNeTepbypr : Jlanb, 2019. — 448 c. — ISBN 978-5-8114-
4190-7. — TeKkCT: 3NeKTpOHHbIM // JlaHb : 3NEeKTPOHHO-OMbNMoTeyHasi
cuctema. — URL: https://e.lanbook.com/book/115729. — Pexum poctyna:
Ons aBTOPM3. Nonb3oBaTenen.

http://e.lanbook.com

ByteHuH, H. B. Kypc Teopetuyeckon mexaHuku : y4yebHoe nocobue / H. B.
BytenuH, A. J1. NyHu, O. P. MepkuH. — 12-e u3g., ctep. — CaHkT-leTepbypr :
JTanb, 2020. — 732 c. — ISBN 978-5-8114-5552-2. — TeKCT : 3NeKTPOHHbIN //

JlaHb : 3MEKTPOHHO-6MbNnoTe4vHas cuctema. — URL:
https://e.lanbook.com/book/143116. — Pexum poctyna: pnns asBTOpMU3.
nosib3oBaTenen.

http://e.lanbook.com

Ovesckunn, B. A. TeopetTmyeckas MexaHuka. WHTepHET-TecTupoBaHune
0a30BbIX 3HaHW : ydebHoe nocobue / B. A. Ounesckun, A. B. OueBcknin. —
CaHkT-leTepbypr : JlaHb, 2021. — 144 c. — ISBN 978-5-8114-1058-3. —
TeKCT : 3aNeKTPOHHbIN // JlaHb : aNeKTpoHHO-6nbnunoteyHasa cuctema. — URL:
https://e.lanbook.com/book/167738. — Pexum pgocrtyna: Ana asTopua.
nonb3oBaTenemn.

http://e.lanbook.com

LibiBunbekni, B. J1. TeopeTnyeckasa mexaHuka: y4ebHuk / LUbiBunbckui B.J1., -
5-e n3ga., nepepab. u gon. - Mocksa :KYPC, HUL MH®PA-M, 2018. - 368 c... -

http://znanium.com

ISBN  978-5-906923-71-4. - TekcT : OMeKTpoHHbIM. -  URL:
https://znanium.com/catalog/product/939531. — Pexxum goctyna: no nognucke.
ABTOMOOMMbHAS MPOMBILLNIEHHOCTL: €XeMeC. Hay4.-TEXH. XypH. - M.

MawwuHocTpoeHue ; M., 1930 -

HCXB

NEPEYEHb

PECYPCOB UH®OPMALMOHHO-TENEKOMMYHUKALUMOHHOW CETU «<MHTEPHET»

U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoAuMbIX AN OCBOEHUA AUCLIMMNIIUHBI

TeopeTuyeckass MexaHuKa

1. YpaneHHble 3aNeKTPOHHbIe ceTeBble y4eOHble pecypcbl BPeMEeHHOro AocTyna,
cdopMUpoBaHHbIe HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnaaarensimm
(3NeKTpoHHble 6ubnuoTeyHbie cuctembl — ABC), MHPOPMaLUOHHbIE cCpaBOYHblE CUCTEMbI

HanmeHoBaHue

Ooctyn

OneKTpoHHo-0mbnuotedHas cuctemaZNANIUM.COM

http://znanium.com

OneKTpoHHO-0mMbnmoTeyHast cuctema «WM3garenscrea JlaHb»

http://e.lanbook.com

OnNeKTPOHHO-OMBMoTeYHasa cuctema «AnNekTpoHHasa bubnmoTeka
TexHudeckoro BY3a» («KoHcynbTaHT cTygeHTan)

http://www.studentlibrary.ru

CnpaBo4Has npaBoBas cuctema KoHcynbTaHTlntoc

JlokanbHas ceTb
yHMBepcuTeTa

2. 3neKTp0|-||-|b|e ceTeBble y‘-leGHble pecypcChbl OTKPbITOro gocryna:

MpodeccrnoHanbHble 6asbl aHHbIX

‘ https://clck.ru/MC8AQ
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dopma TuTynbHoro nucta PIP

depepanbHoOe rocygapcTBeHHoe biogxeTHoe obpa3oBaTenbHOE yYpexaeHue Bbiclero obpasoBaHms
«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT umenun MN.A. CtoneinuHa»

®akynbTeT TexHnyeckoro cepsuca B AlNK

Kacbep,pa TexHn4eckoro cepBuUca, MexXaHUKnN N 3ANeKTpoTEXHNKN

Hanpasnenwne — 35.03.11 N'mapomenuopauus

PacuéTtHo — rpadhmnyeckasa pabota

no ancuunnnHe TeopeTquCKaﬂ MeXaHUuKa

BeinonHun(a): cT. rpynnol

®no

MpoBepun(a): y4. cmeneHb, O0MKHOCMb

®no

OMCK — r.
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NMPUNOXEHMUE 2

PesynbTtatbl npoBepku PP

OueHo4HoEe 3aknioveHne npenogaBaTens
Ne OueHvBaeMast KOMNOHEHTa
edeparta n/mnun paboTbl Ha .
o/ pecbep UM P a no AaHHOW KOMMOHEHTEe
OHa cchopmumpoBaHa Ha ypOBHe
MUHUMaTbHO HUXKe
BbICOKOM cpeaHeMm
npuemnemMom npuemnemMoro
1 CobntogeHne cpoka caaym
paboTbl
2 OueHka codepxaHusi PP
3 Ouerka ogpopmieHus PP
4 OueHka ka4yecmea rnoo2o-
moeku PI'P
OueHka ebicmyrineHusi ¢
5 OoknadomMm u omeemos Ha
80r1pOCh!
CTeneHb caMoCTOATENbHO-
6 CTn obyuvatoLlerocs npu nog-
rotoBke PP
O6wwme BbiBOAbI M 3ame4vaHus no PP
PedrepaT NpUHAT C OLEHKOM:
(oueHka) (0ama)
Beaywmin npenogaeatenb AUCUMNIUHEI
(nodnucs) N.0. damunus
Ob6yuatowmics
(nodnuce) N.0. damunus
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