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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Mporpammy oucuunnuHel paspaboTan(a)(n) LoueHT, K.H. baipamos B.®. (Kadhenpa MexaHnkn 1 KOHCTPYMPOBAHMS,
ABTOMOBMNLHOE oTAeneHne), BFBajramov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodpeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

MCMONb30BaHNA TeopeTnHeCknx n npakTn4eCknx oCHOB eCTeCTBEHHbIX
TEXHNYEeCKNX HayK, a TakXe MateMatn4eckoro annapara

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

3HaTtb cnocobbl pelweHns 3anad NPOgECCUOHANBHON AEeATENBHOCTU HA OCHOBE MCMONb30BaHUS TEOPETUHECKUX U
NPakTUYECKNX OCHOB ECTECTBEHHbIX M TEXHUYECKMX HayK, a TakXe MaTeMaTnyeckoro annapara.

JonxeH ymeTb:

YMeTb pelwatb 3agaym NpotoecCroHanbHON eATENbHOCTN HA OCHOBE MCMOMb30BaHNS TEOPETUYECKMX U
NPakTUYECKNX OCHOB ECTECTBEHHbIX M TEXHUYECKMX HayK, a TakXe MaTeMaTnyeckoro annapara.

HonxeH Bnagetb:

Bnapgetb cnocobamm pelweHnsa 3aga4y npogpeccrmoHanbHON OeATeNbHOCTU Ha OCHOBE UCMONb30BaHNS TEOPETUYECKUX
N NpakTn4ecknx oCHOB eCTEeCTBEHHbIX N TEXHNYECKUX HayK, a TakxXe MateMaTtnyeckoro annapara.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHas oucumnnuHa (Moaynb) BkAtodeHa B pasgen "B1.0.09 OucumnnnHel (Moaynn)" OCHOBHOM NpodbeccrnoHanbHom
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo ([poMbIWNEHHOE U FpaXaaHCKoe CTPOUTENbCTBO)" U OTHOCKTCS
K ob6s13aTenbHbIM AUCUUNANHAM.

OcBaunBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTABASET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 68 4aca(oB), B TOM yucne nekuuu - 34 yaca(oB), NpakTMyeckne 3aHsTus - 34 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 148 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMUHBL: 3a4eT BO 2 CEMECTPE; 3a4eT B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,
N Pa:a.:l.enb“l’I g.:;:#:nnuubl / Cemectp nx T?gﬂggr)l(()ocm CaMo;L%sgfaanaﬂ
Mo Poecknc laoperopuite
1. boasmenst nmoammtis mxsanaun. | 2 | 2 2 0 10
5 'Tl'lae_el_\/l:ﬂ%rgggﬁ-foe OBVXEHNE TOYKN, > > 5 0 9
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl

Tema 3. lnockoe aBuxeHve

s TBEPLOro Tena. 2 2 2 0 10
Tema 4. BpaweHue tBépooro tena
BOKPYI HEMOABUXHOW TOYKN.

4. CB060aHOE OBUXEHWE TBEPLOrO 2 2 2 0 9
Tena.
Tema 5. CtaTtnka. OCHOBHble

5 MOHATUA N aKCUOMbI CTaTUKN. 2 2 2 0 10

6. Tema 6. Teoprsi MOMEHTOB 1 Nap cun. 5 5 > 0 10
Tema 7. PaBHOBecre abConOTHO

/. TBEpPOOro Tena. 2 2 2 0 9
Tema 8. PaBHoBecwue Tena npu

8. [Hannuum TpeHmna. LleHTp TaxecTu 2 2 2 0 9
TBEPOOro Tena.
Tema 9. BeegeHune. 3aKoHbl

9. HbioToHa. 3anayv onHamuku. 3 2 2 0 8
Tema 10. OuHamuka HecBoOOOHO

10.|TOYKK, AMHAMMKA OTHOCUTENbHOIO 3 2 2 0 8
IBVXXEHNS TOUKM.
Tema 11. MNMpamonuHenHble

1. KonebaHns TOuKW. 3 2 2 0 8
Tema 12. Cuctema matepuanbHbix

12. TOYeK. 3 2 2 0 8
Tema 13. Obwme TeopeMbl AUHAMUKM

13.|mMarepunanbHoi To4KM U1 3 2 2 0 8
MeXaHN4yeCKom CUCTEMBI.
Tema 14. MpunoxeHus obwmx

14. TEOPEM OMHAMMWKU K TBEPOOMY Teny. 3 2 2 0 8
Tema 15. SnemMeHTbl aHanMTN4YeCKon

15. MexXaHUKW. 3 2 e 0 8
Tema 16. MprHUMN
MamnnbToHA-OCTPOrpanckoro.

16. MoHsATUE 06 yCcTOMYMBOCTU 3 2 2 0 8
paBHOBECUS.

17.|Tema 17. Teopus ynapa. 3 2 2 0 8
Ntoro 34 34 0 148

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. BeeneHue. MNpenmert n pasgensl AUCUMMIUHDBI, UX 3apa4u.

MpeameT u pasgensl AMCUMNAUHBI, UX 3ada4un. KuHemaTuka Touku. Cnocobbl 3anaHns asuxeHus Toukn. KuHematuka
TBépOoro Tena. MNoHaTue 06 abcontoTHO TBEPOOM Tene. MocTynaTtenbHoe OBuMXeHne Teépaoro Tena. BpaweHne
TBEPAOro Tena BOKPYr HeMOABUXHOM ocu.

TpaekTopus 1 ypaBHeHVE OBUXEHNS TOYKW, HAXOXOEHME CKOPOCTU N YCKOPEHUS To4kn. BpawarenbHoe nBunxeHune
TBEPLOro Tena BOKPYr HEMOABUXHOM OCHU.
Tema 2. CnoxHoe ABMXeHue TOUKU, TBEpAOro Tena.

CnoxHoe LBUXEHVE TOYKM, TBEPAOro Tena. AGCONOTHOE, OTHOCUTENBHOE, MEPEHOCHOE ABUXEHNS. AGCONIOTHBIE,
OTHOCWTENbHbIE, MEPEHOCHbBIE CKOPOCTH 1 YCKOpeHus. Teopema cnoxeHus ckopoctein. Teopema Kopronuca.
Kopuonncoso yckopeHue.

YpaBHEHWS CNOXHOMo ABMXEeHWS To4kn. CnoxeHne ckopocTeld Toukn. CnoxeHue yckopeHuin Todkn. Cnoxexme
OByxeHuin Tena. CMelaHHble 3a4a4m Ha CNOXHOE ABMXEHME TOYKM 1 TBEPLOro Tena.

Tema 3. Nnockoe ABuXeHne TBEpPAOro Tena.

lNnockoe oBmxeHve TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOYEK
NIOCKON courypbl. Teopema 0 NPOEKUNSAX CKOPOCTEN OBYX TOYEK NNOCKON ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LEHTP YCKOPEHWUIA.

CrpaHnuua 4 3 26. 1T

3AE
yHH

CEMALMOHHE AHATK T



Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

YpaBHeHMS OBMXEHNS NIOCKO courypbl. CKOPOCTU TOYEK MIOCKOW dourypbl. MrHOBEHHbIV LIEHTP CKOPOCTEN. YCKOpEeHUs
TOYEK MNOCKOW conrypbl.

Tema 4. BpawieHue TBEpAoro Tena BOKpyr HenoaBuUXHOM To4kU. CBo60aHOEe OBMXEHUe TBepAoro Tena.

Yrnbl Siinepa. YpaBHeHUs cddepuyeckoro ABMXEHNS TBEPOOro Tena. Teopema o NnepemelleHmn TBEPLOro Tena,
MMetoLLero 0oHy HENOABUXHYIO TOYKY. YrnoBasi CKOPOCTb M YrIOBOE YCKOPEHME Tena npu cpeprnyeckom ABUXKEHNN.
CKOpOCTY 1 YyCKOPEHNs ToYek TBEPAoro Tena npu cdepundeckom aemxeHmn. CeoboaHoe ABUXEHUE TBEPLOro Tena.
LBuxeHne Tena, UMeKoWero 0gHy HENOABMXHYIO TOYKY.

Tema 5. Cratnka. OCHOBHbIe MOHATUA U aKCUOMbI CTaTUKMW.

Mpenmet ctatukm 1 eé ocHOBHbIE 3agadqn. OCHOBHbIE ONPEenENneHUs N NOHATUSA CTaTuKN. AKCMOMBI CTaTukn. Teopema o
paBHoOBecUM TPEX HenapannenbHbix cun. Cnctema CxoosawWwmnxcs Cu; NpuBeaeHNE K PaBHOOECTBYIOWEN.
AHanuTnyecknii cnocob onpeneneHusi paBHoOENCTBYOWER. [eoMeTpuieckme n aHanMTN4ecKne yCrnoBmsl paBHOBECKSI
CUCTEMbI CXOOAWNXCS CUN.

Cwunbl, TMHWMN OENCTBUS KOTOPbIX MepecekatoTcs B 0AHON Touke. PaBHOBeCHE CUCTEMbI CXOAAWMXCS CHI.

Tema 6. Teopust MOMEHTOB U Nap cun.

Teopvm MOMEHTOB 1 nap cun. MOMEHT cunbl OTHOCUTENBHO TOYKM (LI,eHTpa). MOMEHT cunbl OTHOCUTENBHO OCW. I'Iapa cun
N €é MOMEHT. TeOpeMbI 0 napax. Jlemma o napannenbHOM nepeHoce CUnbl. ["naBHbINA BEKTOp U rMaBHbIA MOMEHT CUCTEMbDI
Cun. I'IpleeJ:LeHme CUCTEMbI CUN K LEHTPY (OCHOBHaFI Teopema CTaTI/IKI/I).

PaBHOBecre Npon3BonbHON NIOCKOW CUCTEMbI CuN. PaBHOBECKHE NPOM3BOSIbHON NPOCTPAHCTBEHHON CUCTEMbI CUN.
Tema 7. PaBHOoBecue abCconoTHO TBEpAOro Tena.

Ycnosus paBHoBecust abContoTHO TBEPLOro Tena npu LEeACTBAN PasnnyHbIX CUCTEM cuil. Tpr oopMbl yCnoBUl
PaBHOBECMS MIOCKOM CUCTEMbI Cvnl. PaBHOBECKE COCTABHOW KOHCTPYKLUMU. CTaTMHECKU ONPeLEnMble U CTAaTUHECKU
HeonpenenuMble 3afaqu.

PaBHoBecue cocTaBHOW KOHCTpYKUMK. OnpefeneHne ycunuin B CTEPXHSX goepM no cnocoby Puttepa.
Tema 8. PaBHOBecue Tena npy HanMuum TpeHus. LLeHTp TaxecTu TBEpaoro Tena.

PaBHoBecve TBEpAOro Tena npu Hanuuum TpeHus. TpeHne ckonbXxeHns. TpeHne kayeHus. KoHyc TpeHus. LleHTp
TSXECTU TBEpAoro Tena. LieHTp TsxxecTn nnockoi gourypbl. CTaTUyYecknii MOMEHT NoWanmn nnockow ourypbi
OTHOCUTeNbHO ocu. MeToabl onpeaeneHnst LeHTPOB TsXecTn Ten. MNMonoxeHne LeHTpa TSXeCT HEKOTOPbIX Ter.

Cwnnbl TpeHus. TpeHne CKoNbXeHus, TPEHNE KadeHms.
Tema 9. BeeneHue. 3akoHbl HbloTOHa. 3apayun gMHaMUKM.

OcHoBHble NoHATMS. 3akoHbl HbtoToHa. JudhdoepeHumanbHble ypaBHEHNS LBUXEHUS Touku. [psmas n obpatHast
3a8ayv QUHAMVKN.

OnpepneneHne cvn no 3agaHHoMy ABuxeHuio. ObpaTHas 3apada auHamuku. dudpdpepeHunansHblie ypaBHEHUS
LBUXEHNS MaTepuanbHON TOUKU (MPSMOAMHEHOE 1 KPUBONUHEHOE aBuXeHns). CBobonHoe nafneHue Tena 6e3 yuéta
COMPOTUBNEHUS BO3OyXa.

Tema 10. luHammuka HecBo604HOM TOUKU, AMHAMUKA OTHOCUTE/IbHOIO ABUNXEHUS1 TOUKN.

HecsobonHas matepuanbHas Touka. CBs3u U JuHaMuyeckre peakuun cesselt. JuddoepeHumnanbHble ypaBHEHNS
LBUXEHNS TOUKM NO 3a0aHHOW KprBol. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOUKW. MNepeHocHas u
Kopuonucosa cunbl MHepuun. MprHLUA OTHOCUTENBHOCTM KNAacCUYecKoin MexaHuku. Cnyyai OTHOCUTENBHOMO MOKOS.

OTHOCMTENBHOE OBUXEHME MATEPMASIBHON TOYKN. HacTHbIE CnyYam OTHOCUTENIbHOrO ABUXEHNS MATeEPUanbHON TOYKN.
Tema 11. MpsiMonuHenHble Kone6aHUS TOUKM.

Buabl konebatenbHbIX OBUXEHWI MaTepranbHol Touku. CBo6oHbIe 1 3aTyxatowwme konebaHus. Mpumepsl Ha
cBoboHble konebaHus. CBoboaHble konebaHus rpysa, NoABEWEHHOro K Npy>XuHe. Anepruoanyeckoe ABNXeEHNE.
BbiHyxaeHHble konebaHusl. SiBneHve pesoHaHca. siBnexHme 6ueHnit. CeoboaHble konebaHus 6e3 yuéta ConpoTMBNEHNS.
3atyxatowme, BbHyXAeHHble KonebaHus.

Tema 12. Cuctema MaTepuanbHbIX TOYEK.

Cuctema mMatepuranbHbIX TOYEK. TBép,EI,OG Teno. Cunel, ,D,el7|0TBWOLIJ,M€ Ha TO4YKWN CACTEMbI. U,eHTp MaccC CUCTEMbI
mMaTtepuranbHbIX TOYEK U ero KoopanHartbl. TeopeMa O OBMXEHUM UeHTpa Macc. MoMmeHTbI nHepummn TBép,EI,OFO Tena
(CVICTeMbI). Pa,uvlyc nHepumnin. TeopeMa O MOMEeHTax nHepunmn TBép,ﬂ,OFO Tena OTHOCUTENbHO NapannenbHbIX ocern.
Ll,eHTpO6e)KHbIe MOMEHTbI NHepuwnn Tena.

"eomeTpuns Macc: LEHTP Macc CUCTEMbl, MOMEHTbI MHEpPLUMX TBEPIbIX TeN. Teopema 0 ABUXEHWMN LieHTpa Macc.
Tema 13. O6LUMe TeOpeMbl AMHAMUKN MaTepuanbHOW TOUKN U MEXaHUYECKON CUCTEMBDI.

TeopeMbl 06 M3MEHEHWUN KONMYECTBA OBUXEHNS MATEPUANTBHON TOUKM U MEXAHWYECKON cucTeMbl. Teopema 06
W3MEHEHUV MOMEHTA KONIMYECTBA LBUXEHUS MaTepranbHOM ToUKM. Teopema 06 N3MEHEHNN KNHETUHECKOrO MOMEHTA
MEXaHN4YECKOM cUCTEMbI. AnemeHTapHas paboTta cunbl; pabota Ha KOHEYHOM MyTU. TeopeMbl 06 N3MEHEHUN
KMHETNYECKOW SHEPrMU MAaTEPUANBHON TOUKM U MEXaHMYeCKol cucTeMbl. [oTeHumanbHble cunbl. Cunosoe none,
YCNOBWSl NOTEHLMANBHOCTW CUMIOBOIO NONs. 3aKOH COXpaHEHNST MEXaHUYECKO SHEPTUM MaTepuanbHoi Toukn. NHTerpan
aHepruu. MoHATUE 0 paccemBaHNM NOMHON MEXAHWNYECKON SHEPTUN.

TeopeMbl 00 N3MEeHeHMn KonmyecTsa ABUXEHNS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEeHEHNN MOMEHTA Konnyectea MaTepmaanon TOYKW. TeOpeMbI 00 N3MEHEHNN KUHETUYECKOA aHeprun MaTepmaanon
TOYKN N MEXAHNYECKOW CUCTEMBI.
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Tema 14. MpunoxeHus o6LWMNX TeOpPEeM OUHAMUKU K TBEPOOMY Teny.

OnddepeHumanbHbie ypaBHeHMS NOCTynaTenbHOro AsuxeHns teépaoro tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPOOro Tena BOKPYr HEMNOABUXHON ocu. dusnyecknin MasTHuk. OnpegeneHve AMHaMM4eCcKnx peakumin
noawnnHYKoBs. JJuHammnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB MHepLMK
TBEPAbIX Ten. dnddpepeHunanbHble ypaBHEHUS MNOCKOMO U CAIEPUYECKOro ABUXeHni TBEpaoro Tena. MNMpunbnnxeHHas
TEeopus rmpoCKoros.

lMnockonapannensHoe (Nnockoe) AsuxeHue Teépaoro Tena. [lasneHue Bpalatowerocs TBEpOOro Tena Ha ocb
BpalLeHus.

Tema 15. dnemMeHTbl aHANNTUYECKON MEXAHUKMW.

0O606WéHHbIe KoopAMHAaThI 1 YUCNO cTeneHel ceoboabl MexaHu3mMa. Bo3aMoXHbIe NepemMelleHns MexaHn4YecKom
cucTembl. VineanbHble cBa3un. MpuHLMN BO3MOXHbIX NepemelleHmnin. Obliee ypaBHEHVE aHaNNTUHECKOW AUHAMUKN.
0606WwéHHbIe cunbl. Cnocobbl BblYMCNEHNs 0606WEHHBIX Cuil. YCNOBUS paBHOBECUSI MEXaHWNYECKO CUCTEMbI B
0606WEHHBIX KoopaMHaTax. YpasHeHue JlarpaHxa Ans KOHCepBaTMBHbIX CUCTEM. YCOBUS paBHOBECHS
KOHCepBaTVBHOM cucTeMbl. YpaBHeHus JlarpaHxa BTOporo poaa.

MpuHLUMN BO3MOXHbIX NepemelleHnii. YpasHeHune JlarpaHxa ons KoHcepBaTuBHbIX cUCTEM. YpasHeHus JlarpaHxa
BTOPOro poaa.

Tema 16. MpuHuMn MamunbToHa-OcTporpanckoro. NMoHsiTMe 06 YCTOMYUMBOCTA PaBHOBECUS.

Obwme noHaTus. duchdpepeHumpoBaHmne 1 BapbupoBaHve B MexaHuke. dugdpepeHunanbHoe ypaBHEHNE KPUBOIA,
peanuayiower SKCTPeMyM 3a4aHHOr0 KPUBOANHENHOro nHTerpana. ®yHkums MammnbToHa. MpuHumn
amunbToHa-OcTporpanckoro. MNMoHsATMe 06 YCTONYMBOCTU PABHOBECKSI.

OnpepneneHne ycnoBuii paBHOBECKS CUCTEMBI. YCTONYMBOCTb PaBHOBECKS.
Tema 17. Teopus ynapa.

SeneHve ynapa. YaapHas cuna v yaapHblii uMnynsc. OCHOBHbIE [OMYyLWEHWS U OCHOBHOE YpaBHEHWE B TeopuM yaapa.
Teopema 06 U3MEeHEeHUM KONMYECTBa ABVXEHUS MeXaHN4YeCckoi cucTeMbl Npu yaape. Yaap wapa o HenoABUXHYHO
noBepxHocTb. KoadpduLmMeHT BoccTaHOBNEHNS Npw yaape. MpsMoli LeHTpanbHbIi yaap Aeyx Ten. MNoTteps
KMHEeTNYEeCKOoV aHepruun npuv yaape 4Byx Ten.

Yoap.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnIMHe (MOAaYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOrO y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINOMHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKO NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHN"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
| TekyLLymin KoHTpONB)
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

[MncbMeHHoe
1 |pomawHee 3apaHune [OMK-1

1. Beegenue. lMpeameT v pasgens! AUCUNNAWHDI, KX 3a4a4u.
2. CnoxHoe OBUXeHMe To4KK, TBEPLOro Tena.

3. Nnockoe oBuxeHue TBEPLOro Tena.

7. PaBHoBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecwe Tena npu Hanmuum TpeHus. LieHTp TaxecTu
TBEpPIOOro Tena.

1. BeeneHue. lNpegmeT 1 pasgensl AUCLUMMNIHDBI, X 3aa4u.
3. Nnockoe oBuxeHue TBEPLOro Tena.

2 Kgg;gganaﬂ OrK-1 7. PaBHoBecue abcontoTHO TBEPAOro Tena.
P 8. PaBHoBecve Tena npu Hanmuum TpeHus. LieHTp TaxecTn

TBEPOOro Tena.
1. Beegenue. lMpeameT v pasgens! AUCUUNAWHBI, KX 3a4a4u.
2. CnoxHoe OBUXeHMe TOYKK, TBEPLOro Tena.
3. MNnockoe oBuxeHue TBEpOOro Tena.

3 |YeTHbiri onpoc OMK-1 5. CtaTtnka. OCHOBHbIE MOHSATUS U aKCUOMbI CTATUKMN.
6. Teopunsi MOMEHTOB 1 Nap cun.
7. PaBHOBecue abcontoTHO TBEPAOro Tena.
8. PaBHoBecwe Tena npu Hanmuum TpeHus. LieHTp TaxecTu
TBEpPIOOro Tena.

3auer OlK-1
Cemectp 3

TeKyLLMI KOHTPO/Ib

[NncbmeHHoe
1 |pomalwHee 3apanune [OlK-1

9. BeeneHune. 3akoHbl HbtoTOHA. 3a0a4n AMHaMUKM.

10. OuHamrka HecBOBOOHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO
OBVXEHNS TOYKM.

11. MpsiMonnHeiHble kKonebaHns TOuKM.

13. ObLwme TeOpPeMbl AMHAMUKM MaTEPUaNbHOM TOUKM 1
MeXaHN4eCKOoWn CUCTEMBI.

14. MpunoxeHus obLMX TEOPEM OUHAMKKU K TBEPLOMY TENY.

KoHTponbHas
2 pa6ota OrlK-1

9. BeeneHue. 3akoHbl HbioToHa. 3a0a4n OUHaMUKW.

10. dunHammnka HecBoOOOHON TOYKN, OMHAMMKA OTHOCUTENBHOrO
OBUXEHUS TOYKW.

13. O6Lwwume TeopeMbl OMHAMUKI MaTepranbHoOM TOYKK U
MexaHN4eCKOoM CUCTEMDI.

14. MpunoxeHns obwmx TeopeM ANHaMKK K TBEPOOMY Teny.

3 |YcTHbIV onpoc OrlK-1

9. BeeneHune. 3akoHbl HbtoToHa. 3ana4qn AMHaMUKW.

10. OuHamrka HecBOBOOHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO
OBVXEHNS TOYKM.

11. MNMpsiMonnHeiHble kKonebaHns TOuUKW.

12. Cuctema maTepuanbHbIX TOYEK.

13. O6Lwme TeOpeMbl AVHAMUKM MaTEPUaNbHOW TOUKM 1
MeXaHN4eCcKOWN CUCTEMBI.

3auer OrK-1

6.2 OnucaHue nokasartenen u KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3/uYHbIX 3Tanax ux coopMmpoBaHus,

onucaHue wkKan oueHnsaHuns

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVIigHVIﬂ 3ran
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TeKywW W i KOHTPONb

CrpaHnua 7 13 26.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JomatHee BCE 3aJaHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3ajaHue MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
KoHTponbHas ([MpasBunbHO BbiNONHeEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbiMOMHEHbI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
YcTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBETA B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom afgeksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoeH OCBOEH YaCTUYHO. lMoHumaHune matepuana
MOHATUAHBLIM annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |parMeHTapHoe nnu
MpoaemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA U3 oTcytcTByeT. HeymeHune
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHD mMatepuana no Teme. oopMynupoBaTb CBOU
NMoHMMaHNs Matepuana. [noHumaHus Mmatepuana. |Y ooBneTBopuTeNbHOE  [Mblcin, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBOM  |POpPMyNMpoBaTh CBOM  [(DOPMyNMPOBaTbL CBOU  [MONOXEHUS.
MbiCnn, 0bcyXaaTb Mbiciv, obcyxaatb Mbicnn, obcyxaaTb
INCKYCCUOHHbIE INCKYCCUOHHbIE LNCKYCCUOHHblE
NONOXEHWS. MONOXEHUS. NONOXeHMS.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
Cemectp 3

TeKyL i KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky
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TeMbl. OTBET XOPOLO
CTPYKTYPUPOBAH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb
NoHUMaHWa Matepvana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbiCnn, 0bcyXaaTb

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopouee ymeHune
dbopmynunpoBatb CBOU
Mbiciv, obcyxaatb

CTPYKTYpPUPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
MONOXEHN N3
maTtepuana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynmpoBaTb CBOU
Mbicnn, obcyxaaTb

OCBOEH
HeyAnoBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHblE
MONOXEHUS.

dopma Kputepum dran
KOHTpoOns oLLeHMBaHus
OTnN4YHO Xopoluo Y nosn. Heyn.
MucemeHHoe  |[paBunbHO BbINONHEHDI |[1PaBMAbHO BbINONHEHA [3a4aHns BbINONHEHbl  (3a8aHWs BbiNOMHEHb
JomatHee BCE 3a4aHus. 6onbwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEe YeM HaMoNoBuHY.| 1
3apaHve MpoaemMoHcTpUpoBaH  [3anaHum. MpucytcTaytoT MpoaemoHcTprpoBaH
BbICOKMI YPOBEHb MpucytcTeyloT cepbésaHble oWwmnbKu. HeynoBNEeTBOPUTENbHBbIN
BNafeHns MateprasoMm. |HesHaumTebHble MNpoaemMoHcTprpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKm. yIOOBIETBOPUTENbHBIA  (MaTepuanom.
npeBocxoAHble [MpooeMoHCTpUpoBaH  |ypoBEHb BNadeHNs MposiBneHsb
cnocobHoCTM XOPOLMNIA YPOBEHb matepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnageHus matepuanom. lposieneHsl HU3Kne cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINONHEHWIO
NPUMEHSITb 3HAHUSA U [YMEHWS K BbINOMHEHWIO |KOHKPETHbIX 3a0aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHui.
KOHKPETHbIX 3a0aHUA.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucytcTeyloT cepbésaHble oWunbKu. HeyLnOoBNEeTBOPUTENbHBIN
BrafeHns MateprasioM. |He3HaumTenbHble MNponoeMoHCcTpMpoBaH  |ypoBEHb BRaaeHNs
MposiBneHb OwWmnbKM. yIOB/IETBOPUTESbHBIA  (MaTEpUanom.
NnpeBoCXoAHble MponoeMoHCTpMpoBaH  |ypoBeHb BRageHuUs MposiBneHs
CNnocobHOCTM XOPOLLWI YPOBEHb mMarepuarnom. HeLoCTaToYHbIe
NPUMEHATb 3HaHNA 1 [BnaneHus matepuanoM. |[posiBneHbl HU3Kue CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPVMEHSTb 3HAHUSA 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM MPUMEHSTb 3HAHMA U |[YMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHUA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHWiA.
YMEHUS K BbINMOMHEHNIO (KOHKPETHbIX 3a0aHui.
KOHKPETHbIX 3a4aHuI.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3

ﬂMCKyCCMOHHHe ﬂMCKyCCMOHHHe ﬂMCKyCCMOHHHe
NONOXEHWN4A. NONOXEeHNs. NONOXEHUA
3auteHo He 3auteHo

3auer

O6yyatowwmiticst 0bHapyXmn 3HaHNe OCHOBHOIO
yuyebHO-nporpaMMHoOro Matepuana B o6beme,
HeobXo4MMOM OS5t AanbHewwen yuebobl
npeacrosiwei paboTbl MO cneumanbHoOCTH,
CNpaBUCS C BbIMONHEHWEM 3a4aHul,
npeaycMOTPEHHbIX NPOrpamMMoi LUCLMMNUHBI.

ancumnninHe.

Ob6yyatowwmincs 0bHapyXnn 3Ha4YUTENbHbIe
npo6enbl B 3HAHNSIX OCHOBHOTO
y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
cnocobeH NpPoLoNXNTb 0by4eHne unm
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxooMMbie OIS OLLEHKWN 3HaHUN, YMEHWUHA,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl jooOpMUPOBaHUA KOMIMETEHLUN B npoLiecce

0OCBOeHUsi o6pa3oBaTeNbHOM NPOrpamMmbl

CemecTtp 2

TekyLUn KOHTPONb
1. [IucbMeHHOe pomaluHee 3agaHue
Tembl 1,2,3,7,8

3apava 10.13.
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OnpegennTb ypaBHEHWE OBUXEHNS 1 TpaekToputo To4kn obona koneca paanyca R=1 M. aBTomobuns, ecnu asToMobunb
IBVXETCS MO NPSAMONIMHEAHOMY MyTW C MOCTOSIHHOM ckopocTbio 10 M/c. MpUHATL, 4TO KONeco Katutcs 6e3 CKONMbXEHUS;
3a Ha4ano KoOopAMHAaT B3ATb Ha4YanbHOE MOMOXEHMNEe TOYKM Ha MyTW, MPUHATOM 3a oCb OX.

3apava 12.1.

Moe3n oBMXETCSA CO CKOPOCTbIO 72 KM/Hac; Npu TOPMOXEHMW OH NONyYaeT 3amenneHne, pasHoe 0,4 m/c2. Hantn, 3a
Kakoe BpeMs [0 npuxoda noesaa Ha CTaHUMIo M Ha KakoM OT HEE pacCTOSIHMM LONXKHO BbiTb HAYATO TOPMOXEHNE.

3apava 12.9.

Moe3n oBmMXeTCca paBHO3aMeaneHHo no ayre okpyXHocTu pagmyca R=800 m. n npoxoaut nytb s=800 M., nmes
HayanbHyto ckopocTb v0=54 Kkm/4ac n KoHeYHyto v=18 km/4ac. Onpenenntb NONHOE YCKOPEHME Noe3aa B Havane v B
KOHLe Ayru, a Takxe BpeMsi ABVXEHUS NO 3TORA Oyre.

3apaya 12.13.
LBuxeHne To4kn 3a8aHo ypaBHeHusMun x=10 Cos(2t/5), y=10 Sin(2I1t/5)

(X, y - B caHTUMeTpax, t - B cekyHaax). Haintu TpaekTopumio TOYKW, BENNYMHY 1 HANPaBNEHWE CKOPOCTY, a TaKXXe BENNYNHY
1 HanpaBneHVe YCKOPEHUS.

3apava 13.4.

Teno, HauMHas BpalwaTbCs PaBHOYCKOPEHHO N3 COCTOSIHUS NoKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepnennTb YrnoBoe yckopeHue.

3anaya 13.15.

MaxoBoe Koneco paauyca R=2 M. BpawaeTcsi paBHOyCKOPEHHO U3 COCTOSHUSA NOKOS; Yepes t=10 . To4kn, nexalme Ha
obone, obnanaloT NUHERHoM ckopocTbio v=100 m/c. HaiTn ckopocTb, HOpManbHOE 1 KacaTellbHOEe YCKOPEHUS TOYEK
obona koneca nnst MomeHTa t=15 c.

3anaya 16.10.

MNpsimas AB nBuxeTtcs B NNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMs HaxoaomuTcs Ha nonyokpyxHoctn CAD, a
cama npsmasl BCé BpeMs NpoxoamT Yyepes HenoasmxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSIMOW,
coBnapatouen ¢ Todkor C, B TOT MOMeHT, koraa paaunyc OA nepneHamkynspeH CD, ecnm n3BecTHO, YTO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3apava 18.15.

MonayH B kpuBowmnHo-non3yHHoro mexaHnama OAB asuxeTcsa no Ayroson Hanpasnswowein. Onpenenvtb KacatenbHoe u
HOpManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnv OA=10 cm., AB=20 cm. Kpneowmn OA
BpalaeTcs, MMest B JaHHbIi MOMEHT Yrfi0Byl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO Hy/IO.

3apaya 19.2.

ApTnnnepuincknin cHapag, OBurascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbIO W. O4HOBPEMEHHO
OCb CHapsaa z BpalaeTcs ¢ YrinoBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOM Mo KacaTenbHOM K TPaeKkTopum LeHTpa
Taxectn C cHapsga. Onpenenntb CKOpoCTb To4ku M cHapsaa B ero spalarensHom asumxeHuun, ecnun CM=r \ n otpesok
CM nepneHamnkynsipeH ocu z; yron Mexay ocsimu z u | paeeH a.

3apava 23.57.

Peka HeBa Te4ét ¢ BOCTOKA Ha 3anag no napannenu 60 rpagycosB CEBEPHON WNPOTbI C OTHOCUTENBHON CKOPOCTbIO 1,11
m/c. HaliTn cocTasnsitowme abcontoTHOro yckopeHus Yactuubl Bogbl. Paguyc 3emnn R=6370 kM.

3anaya 1.3.

Ha nHe waxTbl HaxoauTcs YenoBek Beca 640 H; nocpenctsom kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 650K, YeNoBeK
yoepxusaet rpys B 480 H. 1) Kakoe naBneHue okasblBaeT YeNOBeK Ha [HO WwaxTbl? 2) Kakoi Hambonblwmii rpys oH MOXeT
yoepxaTb C NOMOLbO kKaHaTta?

3anaya 2.6.

CrepxHu AC 1 BC coennHeHbl Mexay coboii 1 ¢ BepTUKaNbHON CTEHOM NOCPeACTBOM WapHUPOB. Ha wapHupHbIi 6ont C
nencTteyeT BepTukanbHas cuna P=1000 H.

OnpepennTb peakunmn 3TUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii ctepxHeM AC o CTEHOI,
paseH 30 rpagycam, a yron, coctasnsiembii ctepxHem BC co cTeHoit, paseH 60 rpanycam.

3apava 2.17.
,D,Ba O4MHaKoBbIX LnmHgpa | Beca P Ka)K,D,bII7I nogBeweHbl Ha HATAX K TOYKe 0. Mex,u,y HUMW NEXUT UNnNnHOp Il Beca Q
Bcs cuctema HaxoomTes B pasHoBecuu. LlunuHapel | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa3oBaHHbLIM HUTBIO C BEPTMKANbIO, U yriom b, 06pasoBaHHbLIM NPSIMOiA, Npoxoasielt Yepes ocu uunuHapos L u ll, ¢
BEepTUKanbto.
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3apgaya 3.10.

K onHopoOHOMY CTEpXHIO, ANiMHa KOToporo 3 MeTpa, a Bec 6 H, noaseweHbl 4 rpy3a Ha paBHbIX PACCTOSIHMSAX OpYyr OT
opyra, npMyém OBa KpalHux - Ha KoHUax cTepxHs. NepBblii rpy3 cnesa BecuT 2 H, kaxablii nocnenyowmnin Taxenee
npenblaywero Ha 1 H. Ha kakoM paccTosiHum X 0T NeBOro KOHLAa Hy>XXHO MNOABECUTb CTEPXEHb, 4TOBbl OH ocTancs
rOPU30HTasNIbHBIM?

3anaya 4.10.

OnHopoaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rnafkuii FOPM3OHTaNbHbIA MO, OPYrM - Ha
rnafkyro nnocKoCTb, HAKNOHEHHYIO nog yrnom 30 rpafycoB K ropu3oHTy. Y KoHua B cTtepxeHb nogaepxmnsaeTtcs
BEPEBKOWA, NepeknHyTol Yepes 6ok C 1 Hecywel rpya P; yactb Bepéskn BC napannenbHa HakNOHHOM MIOCKOCTH.
MNpeHebperas TpeHneM Ha Bnoke, onpenenutsb rpy3 P 1 cunbl 4aBneHNs Ha MO 1 Ha HaKMOHHYHO MAIOCKOCTb.

3agaya 4.62.

HaiTn MOMEHTbI CUN MPMBOAOB B lWapHMPaxX MexaHn3Ma poboTta-MaHUNynsTopa, HaxoOsWerocs B paBHOBECUM, Korna
BTOpOE 3BEHO NoAHATO nof yrnom 30 rpaaycoB K ropu3oHTy. Macca o6bekta MaHunynmposaHms 15 kr. LnuHbl 3BEHbEB:
nepsoro - 0,7 M, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 kr.

3apaya 5.11.

Ha HaknoHHO NNOCKOCTM NeXnT nNpsiMoyronbHblil 6pyc B Beca 400 H. K Hemy ¢ nomoLwbio Tpoca NprcoenuHSIIOT
npsiMoyronbHbin 6pyc A Beca 200 H, koTopbliA, CKONMb3s MO HAKIOHHOR MIOCKOCTU, HAaTArMBaeT Tpoc. KoadothnumneHTbl
TPEHUs C HaKNOHHOM nNnockocTbio fa=0,5 n f8=2/3. Byget nu cuctema B fanbHenweM HaXoauTbCs B nokoe? Hantn
HaTsxxeHve T Tpoca v BENVYMHBI CUN TPEHWS, OENCTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yoepxmBaetcs B BepTMKANIbHOM MONOXEHUN MOCPEACTBOM HETLIPEX CUMMETPUYHO PACMONOXEHHbBIX OTTSXEK.
Yron mexay KaxabiMy OBYyMS CMEXHbIMU OTTSXKamu paseH 60 rpagycam. Onpenenntb AaBneHNe MayTbl HA 3eMI0, ECNN
HaTsXeHme Kax oo n3 oTTaxek paeHo 1 kH, a sec mautsl 2 kH.

3apava 7.12.

Bec pannomayTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Mayte npunoxeHbl cuna HaTsxkeHust aHTeHHbl F=20 kH 1 Ha
BblCOTE 6 M - paBHoLelCcTBytowWas cun aaeneHns setpa P=50 kH; o6e cunbl ropu3oHTanbHbl M PacnoioXeHbl BO B3aMMHO
nepneHanKynspHbIX NNOCKOCTSAX; BbICOTA MayThl pasHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakumio rpyHTa, B KOTOPOM
YNI0OXXEHO OCHOBAHME MayThl.

3apaya 8.9.

CTon cToMT Ha TPEX HoXKax, KOHLbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHUK CO CTOPOHOI a. Bec
cTona paseH P, Npuyém LeHTp TAXeCTM ero pacnonoxeH Ha septukanu zOO1, npoxonsuen yepes ueHTp O1
TpeyronoHuka ABC. Ha ctone nomelwéH rpys p B Todke M, koopamHaTtbl KOTOpPOM X 1 y; ocb Oy napannenbHa AB.
OnpenennTb oaBneHne Kaxaom HOXKM Ha non.

2. KoHTponbHas pabora

Tembl 1,3,7,8

KoHTponbHas paboTa coCTouT M3 TPEX-4eTbIpéX 3aaay, KoTopble CTyAeHTbl 6epyT 13 [3] cnnucka OCHOBHOM nuTepatypb!.
Mo pasneny "KnHemartmka" BbINONHAIOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHWUS TOUKM MO
3apaHHbIM ypaBHeHnsaM eé aeuxeruns”, K.2 - "OnpeaeneHne CKOPOCTEN 1 YCKOPEHWIA To4eK TBEPOOro Tena npm
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckuin aHanns nnockoro mexaHuama", K.7 -
"OnpepneneHne abcontoTHOM CKOPOCTU 1 aBCONMIOTHOO YCKOPEHMNS TOUKK".

Mo pasgeny "Ctatmka" CTyOEHTbI BbINMOMHAOT 3a4aHns U3 CNeLyoWwero Yyucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpeneneHne peakunii onop 1 CU B CTEPXHSAX NIOCKOR doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTABHOW KOHCTPyKLUMM (cuctema asyx ten)”, C.5 - "PaBHoBecue ¢ y4éToM
cuenneHus (TpeHus nokog)", C.7 - "OnpeneneHune peakuuin onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

3apaHus (M3 yicna Bbllle NEPEUNCIEHHbIX) U HOMEP BapyaHTa (Wngp) onpenensioTcs npenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOM TETPaAM, Ha 06N0XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
crneunanbHOCTb, HOMEp rpynnbl, PamMmnmsa 1 MHALManNbl CTyaeHTa 1 HassaHve Kkagoenpbl.

Mpv odhOpPMNEHNN KOHTPOMBHON paboThl PEKOMEHAYETCS BbIMOMHATEL CNefyoWwmne npasmna:

1) B TeTpaam octaBnaTb NONS WUPUHOW 3,5 - 4 CM ONg 3aMeyYaHuin peLeH3eHTa;

2) TEKCT yCNoBUS 3a4a4y C YACNOBbIMU AAHHBIMU NepenncaTb 13 3a4adHrKa NoNHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B Macltabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AornyckaeTcs
BbINOMHEHNE YepTeXe 0T pyKu;

4) Ha YepTexax HeobxoOMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MepPbl U BCE BEKTOPbI, YNOMVHAEMbIE B PELIEHNN 3a0a4L;
5) peleHune 3apay apryMeHTUpPOBaTh CCbIIKaMy Ha ONPeLeNneHns, akCMOMbl UNU TEOPEMBI;

)

6) BCe BbIYMCNIEHUNS BECTM B OYKBEHHOW (POpMe, a YMCIIOBble 3HaYeHus BykB NOACTABNATb /UL B OKOHYaTESbHbIe
peaynbTathl; 0coboe BHUMaHVe cneayet obpatutb Ha YETKOCTb M30OpaxeHnst ByKBEHHbIX CYMBOJIOB;
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7) 3anvcu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW ByKB HE MEHEE 3 MM, ClieyeT BbINONHATL 6€3
CYLLECTBEHHbIX UCMPABNEHUIA.

HeBbinonHeHWe aTUX pekoMeHaaLuuii 3aTpyaHSeT NpoBepKy KOHTPONbHOW paboThl 1 co3naeT TPYAHOCTU NPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHas CTyAEHTOM He Mo wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCcMOTpeHus.

Ecnu nocne nposepku npenoaasatenem kakme-nmbo 3aaaym KOHTPObHOM paboThl OKaXyTCs He 3a4TEHHBIMU, TO BCe
1cnpasneHns cneayert NPOV3BOAMTb B TOV Xe TeTpalun Ha YMCTbIX IMCTax, o3arnaeneHHblx "PaboTa Hag ownbkamu".
CTyLeHT OOMXeH MCnpaBnTb BCe OTMeYeHHble ownbkn. Ecnu 3apadn peweHsl npasnibHO, To paboTa Bo3BpaliaeTcs
CTYZEHTY C NOMEeTKOM "aonyleHo K 3awute". Kaxnoe 13 AonyleHHbIX K 3alumMTe KOHTPObHbIX 3aAaHni 0OMXKHO ObiTb
3alUMWEHO CTYAEHTOM 04HO; B MpoLecce 3aluTbl eMy NpeaiarailoTcs BONpPOCk!, OTHOCSAWMECS K NPeacTaBleHHOMY UM
pelieHnio 3a4ad, BOMPOChl MO Teopur No TeMam 3a4ay; Kak npaeuno, CTyAEHTY NpeanaraeTcsl CaMoCTOATENbHO PeWwnTb
3afayvy (npvMep) No oAHOW U3 TeM 3aWMLLAEMOro KOHTPONBbHOMO 3a4aHus.

Mocne 3awnTbl KOHTPONLHON PaboThl, MPELYCMOTPEHHOMN y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYIOWEMY pa3aen Kypca TEOpeTUIECKOA
MEXaHUKM.

YKasaHusi K BbIMOMHEHWIO 3aAa4 KOHTPONbHOW paboTel no pasaeny "KuHemartuka".

3apayum no KUHEMATUKE PELLATCS aHanMTUYECKM cnocoboM NyTEM COCTaBNEHUS YPABHEHWA LBUXEHUS TOUKW, Tena B
BbIBpaHHOI 1nn 3afaHHo cucteMe koopamHat. MNpu peweHnn 3aaay LenecoodbpasHo NpULEPXUBATLCS CNeOyOWEro
nnaHa:

1) ycTaHOBWTb 06 BEKT OBVXEHUS (TOYKY UK TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pacyéTHON CXeMe CUCTEMY KoopamHaTt, Hanbonee yaobHyto Ans COCTABNEHUS
YpaBHEHWU OBUXEHUS;

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYHEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENbHO NCKOMBIX BEINYUH.

MNpu pewernn 3apay 3aganua K.1 "OnpeneneHne ckopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IBUXEHUS" LenecoobpasHo NpraOepXMBaThCS CNenyolero nopsaka:

1. Vicknoyms 13 3afaHHbIX B KOOPAUHATHON (hOpMe YpaBHEHUI OBUXEHUS BpeMs t, HANTN ypaBHEHWE KPUBOW, 4acTb
KOTOPOW (MMM LIeNNKOM BCS KpUBasl) SBNSIETCSA TpaekTopuel apuxeHus. Haueptuts B Macwtabe TpaekTopuio 1 OTMETUTL
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3aaHHbIA MOMEHTbI BPDEMEHW.

2. [Mpoekunm BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM N3 YPaBHEHUA OBMXEHNS METOO0M NPOEKLMNA,
npensapuTenbHO MX NPoanddepeHUnpoBaB 1 BbIYUCINB 3HAYEHWUS NPOU3BOOHbIX MPU

t=t1 c.

3. [No HaAeHHbIM MPOEKUMAM ONpeaensoT MOLYNN BEKTOPOB CKOPOCTH M YCKOPEHNS, a TakXe KacaTenbHOro u
HOPMasnbHOro YyCKOPEHUI TOYKMN.

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO NONYYEHHBLIM NPOEKUUSAM. 3aTeM BLIYMCASAIOT PaanyC KPUBUSHDI
TpaekTopun B To4ke npwu t=t1 c.

5. Mpadhmnyeckoe NOCTPOEHME CKOPOCTU U YCKOPEHUS SABASETCS KOCBEHHbIM KOHTPONEM NPaBUbHOCTU aHaNNTNYECKUX
BbluMCNEHWiA. B cnyyae, ecnv BblYMCNEHNS ABNSIOTCS BEPHBIMMW, BEKTOP CKOPOCTMW ByAeT HarnpaB/eH no KacaTenbHom K
KPUBOWM TpaeKkTopumn ABUXEHNS (AN5 NPSMON - coBNagaeT ¢ OTPE3KOM JaHHON NPSMONA), a BEKTOP MOMHOIO YCKOPEHNS
nocne pasnoXeHns Ha KacaTterbHY 1 HOPMaNbHY COCTaBnsowWme 0aéT B MaclwTabe 3HAYEHNS STUX COCTaBSIOWYX.
Kpome Toro, HanpaeneHunsl 3TMX BEKTOPOB, @ TakXXe COCTaBAAOWMX NOMHOrO YCKOPEHWS, MO3BONSIIOT MPOBEPATb 3HaKU
3HaYeHW OaHHbIX BENNYMH.

MNpu pewernn 3apaym K.2 "OnpegeneHne cKOPOCTeN 1 YCKOPEHWUIA TOHEK TBEPLOro Tena npu NoCTynaTebHoOM U
BpaLaTenbHOM ABUXEHMSX" BHavane onpenensiiot koadpgpuumeHTsl C, Mpy KOTOPbIX OCYLWeCTBsieTCs Tpebyemoe
OBUXEHVe rpysa. 3ateM, UCMonb3ys 3aiaHHble KUHeEMaTU4Yeckme CBA3W OBUXEHWS Ten, ONpenensioT CKOPOCTb U
yckopeHue rpysa 1 1 To4km M ogHoro ns Konéc B MOMeHT BpeMeHu t=t1 c. 3T 3ana4m pekomeHayeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MocTosHHble CO n C1 onpenenstortcs
13 3a8aHHOro ypaBHeHUs aBnxeHuns rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs n3 ycnosums, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pasoM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCNINTb €r0 KUNHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B NI0OOA MOMEHT BPEMEHN

2. OnpenensoT KNHEMATUYECKNE XapaKTEPUCTMKI (YrNOBble CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXNT
Toyka M. [1ng aTOro 3annchbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTeNbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXXEeHHbIE B PABEHCTBE /IMHEWHbIX CKOPOCTEN TOYEK 3TUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBAKOT APYr MO
Opyxke!) npy N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. lNo n3BecTHbIM hopmynam onpenensoT CKOPOCTb, BpalaTENbHYO U LEHTPOCTPEMUTENBHYIO COCTaBnSoWNE
yCcKopeHus Toukm M, a Takxe nonHoe eé yckopeHme.

4. MNokasaB Ha pUCYHKEe MexaHU3Ma HanpasneHUs yrioBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
Toyka M, NnpoBOAAT HanpaBneHNs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHWiA
3TOW TOYKMW.

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematnyeckuii aHannsa naockoro MexaHnama" HeobxoamMMo TiaTeNnbHO U3yynTb
NPMBEAEHHOE HMXE PeLIEHNE U MPUMEHNTb ONUCAHHBbIE TaM CNOCOObI K PELLEHMIO 3aa4K CBOEro BapuaHTa.
MpnBenéM pekoMeHayeMblli NOPSOOK PeLeHNs 3TUX 3a4ay.

1. HaxoosT MrHOBeHHbIN LeHTp ckopocTen (MLIC) Tena, coBepluiatolwero niockoe ABMXeEHUE.
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2. OnpenensioT yrnoByl0 CKOPOCTb 3BEHA, KOTOPOMY nNpuHaanexar To4km B n C (aTo 3BeHO coBepluaeT nnockoe
OBUXEHNne).

3. BoluncnsoT ckopocTty Todek B n C, Ha prcyHKe nokasbiBaloT HanpaBneHns yrnoBol CKOPOCTM 3BEHA, COBEPLIAIOLWErO
NNocKoe ABUXEHNE, BEKTOPOB cCKopocTel Tovek B u C.

4. lMpoBepstoT NpaBMIbHOCTb BbIYUCIEHNIA MOaynei ckopocTelt Todek B n C.

5. OnpenensioT yrnoBoe yCKopeHne 3BeHa, COBEPLLAIOLLErO MAOCKOE ABUXEHUE, a TakXe yckopeHns Todek B u C.
MeToauka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTU OT BUAA NPEONOXEHHOro MexaHmama pasnunyHa. Pasnuuve
COCTOWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHue nonsyHa B HanpaeneHo BOONb HanpaensoLwen
nonsyHa. [Ins MmexaHM3moB C Koneécamu HanpasneHus HU YCKOPeHns To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBecTHbl. OfHaKO 05 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpenennTb HanpasneHns COCTaBNSIoWmX
YCKOPEHMS TOYKW. YTNOBOE YCKOpeHWe 3BeHa, COBEPLIAIOLLEro NNoCKoe ABUXEHNE, B KPUBOLWMWMHO-IIATYHHOM MExaHn3Me
paccunTbiBaeTcs

nocne onpeneneHns KkacatenbHOro yCkopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro cnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABUXHBLIMU KONECAMU, YYMTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
AndbdoepeHLMpoBaHns YrnoBor CKOPOCTN 3BEHA, COBEPLUAOLLEro MNOCKOE OBMXEHNE, N0 BPpeMeH C falibHEeNWnM
npeobpa3oBaHNEM 3TOrO BbIPAXEHUS BbIYUCUTL YTIOBOE YCKOPEHME 3TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHBIMU KONECammn 13-3a PaBHOMEPHOrO BpalleHns 06omx KONéc yrnoBoe YCKOPEHMEe 3BEHa, COBEPLLAIOLLErO
Nnockoe OBMXeHWEe, paBHO HYNIO.

6. Ha pucyHke nokasbiBaloT HanpasneHne yrinoBoro yCKoOpeHus 3BeHa, COBepLLaloWero nnockoe asnxeHune. Ins
KPUBOLWMMHO-WATYHHOrO MEXaHn3ma HanpaBneHne 3Toro yrinoBoro yCKOPEHUst COOTBETCTBYET MOMOXUTENbHOMY
HanpaBneHWIo KacaTenbHOro yCKopeHms To4km B npu oTHocuTenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ng
MexaHn3Ma C 0OOHUM NOABUXHbBIM KONIECOM HanpasfieHne YyrnoBoro yCKOpeHus 3seHa, COBEpLIAoWero nnockoe
OBUXeHWe, onpenenseTcs HanpaeneHNeM yrnoBoro yCKOpeH1s Kpusowmna.

IOns peweHuns 3agayn na 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKM"
npensaputenbHo nayymte temy "CnoxHoe OBUXEHMEe TOYKM" 1, TOr4a, UCNOMb3ys TEOPEMbI O CNOXEHUN CKOPOCTEN 1
yCcKopeHu Toukm (Teopema Kopuonuca), npuaepxmsantecb cnemytowern nocnenoBarenbHOCTU 4eACTBUN:

1. B Hayane Heo6x04MMO YCTaHOBUTb OTHOCUTENBHOE MONoXeHUe Toukn M B kaHane Tena D B AaHHbIi MOMEHT BPEMEHM
t1. Ecnv nony4yeHHOe 3Ha4YeHre LyroBoli KOOpauHaThl ByneT oTpuLaTenbHbIM, OTNOXNUTE TOUKY M1 Ha pucyHKe ¢ opyroi
CTOPOHBI OT Touku O. MpUMEpPHO LN NONOBKHbLI BAPMAHTOB To4ka M MOXET AoBuratbcsi B 060MX HanpaeneHnsix ot
HavanbHOWM TOYKM OTCHETA OyroBOW KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHWE KOTOPOI 3a8aH0 eCTECTBEHHbIM
cnocobom. MoatoMy, ecnu 3HaYeHNE NO-NYYNTCS NONOXUTENbHBIM, MONOXEHWE TO4KM M COOTBETCTBYET NMOKa3aHHOMY Ha
pUCyHke.

2. icnonbaysa audbdpepeHumpoBaHne 3a4aHHbIX YPaBHEHUA OBUXEHWI Tena 1 To4ku M, HanauTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHMUS B MEPEHOCHOM U OTHOCUTENBHOM LBUXEHUSIX, a TakXe NoBOpoTHOE (KOopronncoBo) yCKOpeHWe B AaHHbIN
MOMEHT BpeMeHU 1 B HaingeHHOM ronoxeHun M1 Touku M oTHocuTenbHo Tena (nput = t1 c).

3. ABcontoTHas CKOpPOCTb TOUKU M HaxoamuTCcs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHON 1 MePEHOCHOR ckopocTeid. B
npvBeAEHHbIX BapnaHTax 3aaHns NepeHocHoe ABMxXeHne Tena D MoxeT ObiTb BpawaTenbHbIM UM NOCTYNaTeNbHbIM.
4. OnpepnensitoT abCONOTHOE YCKOPEHMWE TOUKM KaK reOMETPUYECKYHO CYMMY NMEePEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hannyumn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHNIA.

5. C uenbio caMonpoBEPKU PEKOMEHOYETCS NOMYYEHHbIE BENNYMHBI NOKa3aTb HA PUCYHKE M CNOXUTb UX FTEOMETPUYECKM.

3afayn no ctaTuke peLarTcsl aHanMTUYEeCKM cnocoboM NyTéM CoCcTaBleHNs ypaBHEHW paBHoBecus. Mpu pelweHnm
3a4ay uenecoobpasHo NpuaepXMBaTbCs CneayowWwero nnaHa:

1) ycTaHOBWTb 06EKT paBHOBECUS;

2) BbIABUTb BCE CBSA3M W MOKa3aTb Ha PacyETHOW CxeMe BCe MX peakuun, a TakxXe BCEe akTUBHbIE CUIbI;

3) onpenennTtb BUA CUCTEMBI CWM, AEACTBYIOWMX HA JaHHbIA 06 bEKT PaBHOBECHS;

4) BblbpaTb Hanbonee ynobHyIO ONs COCTABNEHNS W PELLEHNS YPaBHEHWI PABHOBECUS CUCTEMY KOOPAMHAT;

5) cocTaBuTb CUCTEMY YPABHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 beKTa, HAXOASIWEroCs B PaBHOBECUN MOL,
OENCTBMEM OAHHOW CUCTEMBI CUN;

6) pewmnTb NONy4EeHHYI0 CUCTEMY YPaBHEHUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3apayn Ha paBHOBeCKE TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MNIOCKONA CUCTEMBI CUA, PEAKOTCA N0 NPUBEAEHHOMY
HUXe obweMy nnaHy.

YpaBHeHus paBHOBeCKS TBEPAOro Tena B ciyvyae Npovn3BoibHON NNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKUS!, CieflyeT CTPEMUTLCS K MOyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KaXA0€ U3 HUX BXOLWIO MUHUMATBHOE YMCNO HEU3BECTHbIX. Heobx0aMMO MMeTb B
BUIY, YTO NonyyeHuUto Bonee NPoCToi CUCTEMbI YpaBHEHW CNOCOBCTBYET TakXe yAauHbli BbIBOP CUCTEMbI KOOPAUHAT.
Ocu koopavnHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHbLI K HEKOTOPBIM HEU3BECTHBIM PeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWMNE YPaBHEHNS NPOEKUMIA He BonayT. C 3TON Xe Lenbio TOYKM ONs COCTaBNeHMs
ypaBHEHMA MOMEHTOB crieflyeT BbibMpaTh TaMm, rae nepecekaetcs 60Mblue HEN3BECTHBIX PEAKLUIA (€CNM TONBbKO 3TO He
YCNOXHWT BblYUCNEHNE nney apyrux cun). MNpwn Bbl4MCNEHNM MOMEHTOB YacTo BbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUNbI
Ha cocTaensowme u, Nonb3ysiCb Teopemon BapnHboHa, HaX0ANTb MOMEHT CUAbl K&K CYMMY MOMEHTOB STUX
COCTaBNSIOLWMNX.

B cTatuke TBEpOOro Tena Hapagy C 3aga4yamMu paBHOBECUS OOHOrO Tena NPUXOAMTCS paccMaTpusath 1 3a4a4m
paBHOBECUS CUCTEMbBI COYNIEHEHHDIX Te, T.€. KOHCTPYKLMW, COCTOAWEN N3 HECKONbKMX CBSA3aHHbIX HE XECTKO ApYr C
npyrom yactei. B couneHéHHbIX cuctemax pasnuyaioT BHEIWHWE CBA3W (0Nopbl), CKPennsowme KOHCTPYKUMIO C Tenamu,
He BXOLSILMMM B €€ COCTaB, M BHYTPEHHUE CBS3U, COEAVHSIOILME YACTU KOHCTPYKLUM MeXay COBO0M.
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PewweHue 3ana4 paBHOBECUS COUNEHEHHBIX CCTEM MOXHO NPON3BECTU LBYMS criocobamu.

MepBbiii cnocob. OcBo6OAUTECS TONMBKO OT BHELWHWX CBSA3EM U COCTaBUThL YPaBHEHWS PABHOBECWS AJ1s1 BCE KOHCTPYKLMM
B LIENIOM Kak Ansi 0gHOro T8épaoro tena. [paBoMepHOCTb COCTABNEHUS 3TUX YPaBHEHUI CiefyeT N3 akCUoMbl
OTBEPAEBAHUS, COrNAacHO KOTOPOi cMCTeMa CUM, OENCTBYIOWMX Ha KOHCTPYKLIMIO, MPU PABHOBECKM LOMXHA
YLOBNETBOPSITb YCNIOBMSM PaBHOBECKS TBEPAOro Tena, X0Ts KOHCTPYKLMS NOCie 0CBOBOXAEHMS OT BHELWHMX OMOP U He
ocTaércsa XECTKo. HacTo YnCno NofyYyeHHbIX TakuM 06pa3oM ypaBHEHUI OKa3biBAETCS MEHbLUE YNCa HEU3BECTHBIX,
0[HaKO 3TO 06CTOATENLCTBO ElLé He AenaeT 3aaady CTaTMyeckn HeonpenenéHHomn. Ecnm pacuneHuTs KOHCTPYKUMIO Ha
OTAENbHbIe YacTW 1 COCTaBUTb YPaBHEHUS PABHOBECUS NSt OAHOW UM HECKONBbKUX YacTel ¢ y4ETOM peakLmii
BHYTPEHHUX CBSA3EW, TO YUCNO HEM3BECTHBLIX MOXET 0Ka3aTbCs He 6onblue YACNa BCeX COCTABNEHHbIX HE3aBUCKMbIX
ypaBHeHWii paBHoBecKsl. B aToM cnyyae 3afnaqa SBnsieTcsl cTaTMyeckn onpenenéHHom.

BTopoii cnocob. KoHCTpykums cpasy pacyneHsieTcsl Ha oThaenbHble XECTKMe YacTh 1 paccMaTprBaeTCsl paBHOBeCHe
KaX [0 U3 HIX B OTAENbHOCTY C Y4ETOM BHYTPEHHUX peakLUmii.

3apauun paBHOBeCUs TBEPAObIX TEM, HAXOASWMUXCSA NOJL, AEACTBUEM NPOCTPAHCTBEHHON CUCTEMBI CWl, PELIAIOTCS MO
N3N0XEHHOMY 0BLWEMY MNaHy.

Ins paBHoBecus TBEPLOro Tena nog AeCTBUEM NPOCTPAHCTBEHHOM CUCTEMbI CUMNT HEOBXOAMMO U [OCTATOYHO, YTOObI
CyMMa NMPOEKLM BCeX OENCTBYIOWMX CUN (aKTUBHBIX M MACCUBHbIX) HA MPOM3BOJIbHO BbIBPaHHbIE OCK LEKapPTOBbIX
KOOPAWHAT 1 CyMMbl MOMEHTOB BCEX CWJT OTHOCUTENBHO 3TUX OCEM PaBHSNUCH HYTHO.

IOnsa Toro 4ytobbl 3aaaya 6bina cTaTnyecky onpenenéHHo, YACNO HEM3BECTHDIX, BXOASWMNX B 3TN YPaBHEHUS!, HE OOMXHO
6bITb 6onee wecTn. Belbupas cuctemMy KoopavnHaTt, CrnefyeT CTPeMUTLCS K TOMY, YToBbl OCY KOOpAMHAT Obinn
napannenbHbl UK NepneHanKynspHbl K BO3MOXHO 60/bLIEMY YMCTY HEU3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATypanbHYyO BENWYMHY, MO0 UX MPOEKLIMM Ha OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenatenbHO Havano koopauHaTt Bbibpath Tak, YTobbl OCcY Nepecekany Kak MoXHO 6onblie HeN3BECTHbIX peakumii. B aTom
Cry4ae OHUW He BOMAYT B ypaBHEHUE MOMEHTOB.

MNpwn cocTaBneHnn ypaBHEHW paBHOBECHS HaMbonbliee 3aTpyaHEHUE BbI3bIBAET BbIYMCIIEHUE MOMEHTOB CUN
OTHOCUTENBHO Ocel koopamHat. B HekoTopbix cnyyasix GbiBaeT ynobHOo, Kak 1 B cly4ae Nnockol CUCTEMbI Cun,
pasnoXuTb CUMy Ha COCTaBAAOWME, MApanneNbHble KOOPANHATHBIM OCSIM, U HAXOAUTb MOMEHT CUIbl OTHOCUTENBHO OCK
no Teopeme BapurHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNsOWMX. B cnoxHbIx cnyyasx ans obneryeHus
BbIYMCNIEHNS MOMEHTOB CUN PEKOMEHOYETCS M306pa3nTb HA BCMIOMOraTenbHOM PUCYHKE NPOEKLMIO paccMaTpmBaeMoi
KOHCTPYKLMMW 1 MPUNOXEHHBIX K HE CUN HA MNOCKOCTb, NEPNEHANKYNSAPHYIO K OCW, OTHOCUTENbHO KOTOPOM
onpenensoTCcs MOMEHTbI cun. Mpy 3TOM NPOEKLUUM CUM JAKTCS CO CTOPOHbI MOMOXMTENbHOMO HANPaBNeHUs OCK.

Llenbto KOHTPONbLHO paboThl ABNAETCS NPUOBPETEHNE HABBIKOB CAMOCTOATENBHOIO PELLEHNS MOCTABNEHHBIX 3a4a4 U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONb3YEMbIX AN1S1 UX PELWEHUS.

KoHTponbHas paboTta criocobcTByeT 3akpeneHuto, yrnybneHunio n 06obLeHno TeopeTuYecknx aHaHuin, a Takxe
NPUMEHEHMNIO 9TUX 3HAHWI K pelleHnto padHoobpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. YcTHbIN onpoc

Tembl 1,2,3,5,6,7,8

1) Kakumu cnocobamy MOXHO 3a4ath ABUXEHUE MaTepuanbHON TOUKN?

2) Kak onpegnenseTtcs noctynatensHoe ABuXeHne TBépaoro tena?

3) Kak onpegenntb HanpasneHue Bektopa Kopuonncosa yckopeHns?

4) Kak onpenenutb MrHOBEHHbI/ LIEHTP CKOPOCTEN?

5) Kak onpenensietcsi abCcontoTHOE YCKOPEHWe MaTepuasnbHOM TOYKM B CITIOXKHOM LBVXEHUN?

6) Ha kaknx akcmomax ocHoBaHa ctatmnka?

7) Kak onpenenntb MOMEHT CWbl OTHOCUTENTbHO (PMKCUPOBAHHOIO LieHTpa?

8) Kak onpenenntb MOMEHT CW/bl OTHOCUTENBLHO OCn?

9) B kakom cnyyae 3adaya HasblBaeTCs CTaTnyecky onpeaennumon?

10) Kakune cyuecTBytoT cnocobbl onpeneneHmnst LeHTpa TsXectn?

3auer

Bonpochl k 3a4eTy:

KnnemaTnka

1. MpeameT 1 3agayn kKMHemaTnku. MpocTpaHCTBO 1 BPEMS B KNacCn4eckon MexaHnke. Cuctema ot-cyéra.

2. BekTopHbIi crnocob 3aaaHns ABUXEHUSI TOYKW. Y paBHEHUE OBUXEHMS, TPAEKTOPWS, BEKTOPbI CKOPOCTU N YCKOPEHNS
TOYKM.

3. KoopavHaTHbIii cnocob 3aaaHns OBUXEHNS. TpaekTopus, ypaBHEHUS OBUXEHMWS, CKOPOCTb M YCKO-PEHUE TOUKM.
4. EctecTBeHHbI cnocob 3anaHns OBUXeHUs To4KU. CKOPOCTb, KacaTenbHOE U HOPMaNbHOE YCKOPE-HUS TOUKN.

5. 3apaun knHematukn abcontotTHo TBEpaoro Tena. MNocTtynatensHoe ABUXeEHWe TBEPOOro Tena.

6. Teopema 0 TpaekTopmsx, CKOPOCTAX U YCKOPEHUSIX NOCTynaTebHO ABMXYLLErocs TBEPAOro Tena.

7. BpaweHrve T8EpAOro Tena BOKPYr HEMNOABMXHOM OCW. Y paBHEHME BpalaTenbHOro ABUXEHMS. YInoBas CKOPOCTb U1
yrnoBoe yckopeHue TBEpAoro Tena.

8. BpauweHuve TBEpOOro Tena BOKPyr HENOABMXHON ocy. BekTopHbie hopMynbl NS CKOPOCTER U YCKO-PEHMI TOYEK
BpalLarLlerocs tena.

9. lNnockoe nBuxeHne TBEpAOro Tena. CeeaeHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NNOCKOM conrypbl B ee
MNOCKOCTHL.

AEKTPOHHBH
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10. Mnockoe oBuxeHne TBEpOOro Tena. PasnoxeHne OBMXEHNS MAOCKOW ourypbl Ha NocTynaTenbHoe 1 BpallaTenbHoe
IBVXEHNS. YpaBHEHNS NIOCKOro ABUXEHUs Tena.

11. OnpeneneHre cKopocTei Touek TBEPLOro Tena npu NiockoM ABUXEHNU. MrHOBEHHBIV LIEHTP CKOPOCTER NnocKol

dourypbi.
12. OnpepneneHne yCKOPEHWA To4eK TBEPAOro Tena Npw NIOCKOM ABUXEHUN.

13. [IBuXeHune TBEPOOro Tena ¢ O4HOW HEMOABUXHON TOYKOW. Yrnbl Oinepa. YpaBHeHs cpepnyecKoro ABuXeHuns
TBEpPHOOro Tena.

14. [1BnXeHue TBEPOOro Tena ¢ 04HOM HeNnoABUXHOM ToUYKoN. MrHoBeHHast ocb BpalleHusl. MrHoBeH-Has yrnoeas
CKOPOCTb 1 MTHOBEHHOE YINI0BOE YCKOPEHME.

15. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
16. IBuxeHune TBEPJOro Tena ¢ 04QHOM HEMOABUXHOW TOYKON. PacnpeneneHne yCcKopeHuii To4ek TBEPLOro Tena.
17. CBoboaHoe OBMXeHue TBEPOOro Tena. Teopema 0 CKOpOCTsIX To4ek cBo6oAHOrO TBEPAOro Tena.

18. CBoboaHOE ABMXeHUe TBEpOoro Tena. Teopema 0b yckopeHUsix Toyek cBoboaHoOro TBEpaoro Tena.

19. KnHematuka CnoXHoro OBUXeHMs To4kK. TeopemMa 0 CNOXEHUN CKOPOCTEN TOYKU B CNIOXKHOM OBUXEHU.

20. Teopema 0 CNOXEeHNN YCKOPEHUI B CNOXHOM OBVXEHUN TOYKM (Teopema Kopuonuca).

Cratuka
21. MNpenmeT cTatkn 1 €€ ocHoBHble 3aaa4n. OCHOBHbIE ONPeAENeHNs Y NOHSTUS CTAaTUKW.

22. AKkcrmoma paBHoBecKs AByx cun. AKCoMa NPUCOeanHEHNS N CKIOYEHNS ypaBHOBELIMBAOWMXCS cun. Akcroma
napannenorpamma. AKCMoma paBeHCcTBa AeiCcTBnSA 1 npotusodencTauns. MpuHumn 3ateepaesaHmns. MpuHumn
0cB0bOOX,0aEeMOCTH OT CBSA3N.

23. Teopema 0 paBHOBECUM TPEX HEMApanIenbHbIX CUA.

24. Cuctema CxoasWmxcs CUA; MpUBEAEHME K PaBHOLEMCTBYOWER. AHanMTMYeckunii cnocob onpenene-Hus
paBHOOENCTBYIOLWEN.

25. [eoMeTpuyeckme 1 aHanMTnyeckme yCnoBmns paBHOBECUS CUCTEMbI CXOOSWMXCA CUA.

26. MOMEHT cunbl OTHOCUTENbHO TOYKM (LEHTPA).

27. MOMEHT cusnbl OTHOCUTENBbHO OCHW.

28. CB53b MeX Yy MOMEHTAMM CU/bl OTHOCUTENBHO OCU 1 OTHOCUTENIBHO TOYKM, NEXallel Ha OCHU.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTbI Napsbl). Teopema 06 aKBMBANEHT-HOCTM Map.
30. CnoxeHune nap v ycnoems paBHOBECUS CUCTEM nap.

31. MapannenbHbiin NEPEHOC CUMbI (TeMMa 0 NapannenbHOM NepeHoce cunbl). [NaBHbIA BEKTOP W FNaB-Hblli MOMEHT
CUCTEMbI CUI.

32. NpuBeneHne cncTembl CU K LEHTPY (OCHOBHas TeopeMa CTatukm).

33. YcnoBwe cywecTBoBaHUS paBHOLENCTBYIOWEN AN CUCTEMbI CUTT.

34. YcnoBus paBHoBeCcUst abCONOTHO TBEPLOro Tena npu NENCTBMU Pa3NUYHbIX CUCTEM CUI.
35. Tpw popmMbl yCnoBuin paBHOBECUS MNOCKOW CUCTEMbI CUI.

36. Ctatuyeckun onpenensiemMble U CTaTUHECKN HEONPEOENUMbIE 3a4a4L.

37. PaBHOBecKe TBEPOOro Tena nNpv HanMumum TpeHns. TpeHne CKoNbXeHns. TpeHne KavyeHus.
38. LleHTp TaxecTtun TBEPOOro Tena. Metoabl onpeneneHns LeHTPOB TAXECTU Ten.
Cemectp 3

TekyLUn KOHTPONb

1. MucbMeHHOE AoMallHee 3agaHue

Tembl 9,10, 11, 13, 14

3apaya 26.18.

Macca ctona cTporanbHoro ctaHka 700 kr, macca obpabartbisaemoii netanu 300 kr, ckopocTb xona ctona 0,5 M/c, Bpemst
pasroHa 0,5 ¢. OnpenennTb cuny, HEOOXOAUMYIO A1 PA3roHa (CUMTas ABMXEHNE PaBHOYCKOPEHHBIM) 1 ANs
JanbHenwero paBHOMEPHOro ABUXEHNS CToNa, ecnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxenun 0,07.

3apava 27.10.

J[lBa reoMeTpuyeckmn paBHbIX U OOHOPOLHbLIX Wapa CaenaHbl 3 pasnnyHbix Matepuanos. MNNOTHOCTM Matepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bo3ayxe. CHntasi conpoTrBieHe cpeabl MPonopLMOHanbHbIM
KBaZpaTy CKOPOCTW, ONPELENNTb OTHOLWEHMNE MAaKCMalbHbIX CKOPOCTEN WapoB.

3apaya 28.5.

Ins onpeneneHns Macchbl rPY>XEHOro Xene3Ho40POXHOro CocTaBa Mexay TennoBo3aMun 1 BaroHamm yCTaHOBUAN
nnHamomeTp. CpeaHee nokasaHue oMHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
ckopocTb 16 M/c (BHa4ane coctas CTOAN Ha MecTe). HalTn maccy coctasa, ecnv KoadpduumeHT TpeHms 0,02.

3apaya 30.9.

Bpyc HaunHaeT ABMratbCsl ¢ HaYanbHOW CKOPOCTLIO VO MO rOpPU30HTANIbHOM WepoXoBaToW NMNOCKOCTH U MPOXOANT L0
MOSTIHO OCTAHOBKM paccTosiHue s. OnpeaennTb KOSUUNEHT TPEHUSI CKONBbXEHNS, CYMTas!, 4TO cuna TpeHust
nponopunoHanbHa HopManbHOMY LaBeHUIO.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

3apaya 30.15.
HanuncaTb BbipaxeHue noTeHUManbHOn aHeprum ynpyro peccopsbl, nporubatolweiics Ha 1 cM oT Harpysku B 4 kH,
npegnonaras, 4To NpPorné x Bo3pactaeT NPSAMO NPOMNOPLMOHANBHO Harpyske.

3anaya 31.7.

MapawoTtncTt Maccol 70 kr Boibpocuncs na camonérta u, nponetes 100 M, packpbin napauloT. Hantu cuny HaTsxeHust
CTPOMOB, Ha KOTOPbIX YeNOoBeK Obl MOABELIEH K NapalltoTy, €CNK B TEYEHWEe NEPBbIX MNATU CEKYHI C MOMEHTA PackpbITUs
napawTa, Npy NOCTOSHHOW CUne CONPOTUBIEHUS OBUXEHMWIO, CKOPOCTb NapalwioTicTa yMeHblmnacs 0o 4,3 m/c.
ConpoTuBneHnem Bo3ayxa ABUXEHNIO YenoBeka NpeHebpeyb.

3apava 32.26.

Onpegnenntb Nepron cBO6OLHBIX KonebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NPYXWHaMK C pasHbiMU
koadpdpmumeHTamn xéctkoctn C1 n C2.

3apava 32.71.

"py3 maccol 100 r, noABELWEHHbIV K KOHLY MPYXWUHbI, ABUXETCSA B XMAKOCTN. KO3dhdUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/m. Cuna conpoTtusneHnsa OBUXEHNIO NPONopLMOHanbHa nepsoi cteneHn ckopocTu rpyaa: R=kv, roe k=3,5 H
c/M.

HaliT ypaBHeHVNe OBUXEHUS rpy3a, €CNN B HAYallbHbI MOMEHT rpy3 Obin CMeWEéH U3 NONoXeHNs paBHOBECHS HA 1 cM U
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHMM OT LieHTpa Macc OoNXeH 6blTb NoABeleH Pn3NYecknini MasiTHIUK, 4ToBbl Nepuod ero kavyaHuii 6bin
HanMeHbLInM?

3apnaya 38.5.

BbluncnuTb KNHETUYECKYIO SHEPTMIO KPUBOLWMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, AfivHa Kpusowmna
r, Macca nonsyHa M, gnuHa watyHa |. Maccoi watyHa npeHebpedb. Kpusowwmn cunTatb 0LHOPOAHBIM CTEPXHEM. YTnoBas
CKOPOCTb BpaLUeHNs KpMBOwWwMna w.

2. KoHTponbHas pabora

Tembl 9, 10, 13, 14

KoHTponbHas paboTa cocTouTt 13 TpEx-4eTbipéx 3aaaqy, KoTopble CTyAeHTbl 6epyT 13 [3] cnmcka OCHOBHOM NuTepatypbl.
Mo pasgeny "duHamuka" BbINOAHAIOTCA 3a0aHusa ua vucna: .1 - "IHterpmposaHune onddepeHumnanbHbiX ypaBHEHNA
OBVXEHUSA MatepuanbHOM TOYKKU, Haxoaswencs non oeNCcTBMeM NOCTOSHHbIX cun”, [1.2 - "MIHTerpmnposaHue
andpdpepeHumnanbHbIX ypasHEHUA OBUXEHNS MaTepUanbHON TOYKM, HAXOAAWENCS nog AencTBueM nepemeHHblx cun”, 0.4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHUS MatepuanbHon Todkun", 1.6 - "MNpumMeHeHre 0CHOBHbIX TEOPEM AUHAMUKU K
nccnenoBaHuio OBUXeHUS MatepuanbHon Toukn”, [0.7 - "MpuMeHeHne TeopeMbl 0 OBUXEHUUN LEHTPpa Mace K
nccnenoBaHuio ABUXEHNS MexaHuyeckoi cuctembl”, [1.10 - "MNpuMeHeHne TeopeMbl 06 UBMEHEHUW KUHETUYECKOA
SHEPruUM K U3Y4EeHNIO OBUXEHNS MEXAHNYECKON CUCTEMDI".

3anaHus (M3 yicna Bbllle NEPEUNCNIEHHbIX) U HOMEP BapuaHTa (LWngp) onpenensioTcsa NpenonaBaTenem.

KoHTponbHas paboTa BbINOMHSETCS B OTAENbHOW TETPAAU, Ha 06M10XKe KOTOPOi yKasblBaeTcs OTLENEHNE,
creumnanbHOCTb, HOMEP rPynMbl, PamuInMa n nHULMasbl CTyOeHTa 1 Ha3BaHne Kageapsl.

Mpy 0cOOpPMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL CNeayowne npasuna:

1) B TeTpaamn ocTaBnAaTb NOAS WUPUHONW 3,5 - 4 CM ONg 3aMeyvaHuin peLeH3eHTa;

2) TEKCT ycnosusi 3a4ayn € YACNOBbIMU AaHHbIMUK NepenucaTb U3 3a4a4qHrKa NofHOCTbIO;

3) cocTaBUTb akKypaTHble YepTeXU B MacluTabe ¢ NOMOLWbIO KapaHaawa, MMHERKN 1 LMPKYNS; He AoMnyckaeTcs
BbIMOJTHEHWNE YEPTEXEN OT PyKMU;

4) Ha yepTexax HeobxoamMMo ykasbiBaTb BCE HEOOXOAMMbIE Pa3MepPLl U BCE BEKTOPbI, YNOMYHAEMbIE B PELIEHUN 3a4a4K;
5) peweHne 3a8a4y apryMeHTUpoOBaTh CCbINKaMu Ha onpeaeneHns, akCMoMbl U TEOPEMBI;

6) BCe BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCNOBbLIE 3HAYEHNS BYKB NOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTaThbl; 0coboe BHMMaHMe cneayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CIMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BYKB HE MEHee 3 MM, CrieyeT BbiNONHSATL 6e3
CYILECTBEHHbIX CMPaBNEHWIA.

HeBbinonHeHWe aTnx pekoMeHaauunii 3aTpyaHSeT NPOBEPKY KOHTPOMbHOM paboThl 1 co3naeT TPYAHOCTU NpW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WWApy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTpeHNs.

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afadm KOHTPObHOM paboTbl OKaXyTCsl He 3a4TEHHbIMMI, TO BCe
ncrnpaeneHus cneayet NpPon3BOAUTb B TOM Xe TeTpaam Ha YUCTbIX IUCTax, o3arnasneHHblx "Pabota Han ownbkamm".
CTyneHT AomXeH UcnpaBnTb BCce OTMEYEHHblIe ownbku. Ecnn 3anayn peweHbl npasunbHo, To pabota Bo3BpallaeTcst
CTYLEHTY C MOMETKOM "nonyleHo K 3awmnTe". Kaxpoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbIX 3a4aHuniA OMXHO ObiTh
3alyILeHo CTYAEeHTOM O4HO; B NMpOLecCe 3almnTbl eMy NpeanaralTcs BONpOChl, OTHOCAWMECS K NPeacTaBNeHHOMY UM
peleHunto 3aa4, BONPOChl NO Teopun Mo TeMaM 3a4ad; Kak npasuno, CTyAeHTy npeanaraeTtcs CaMoCTOATENbHO PELNTb
3ajavy (MpvMep) No O4HOWN N3 TEM 3alMILAEMOr0 KOHTPONBHOMO 3a4aHuns.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Mocne 3awnTbl KOHTPONBHOM PaboThl, MPELYCMOTPEHHOM y4ebHBIM NIAHOM B AAHHOM CEMECTPE, CTYLEHT AONYCKAETCS K
3a4éTy 1 9K3aMeHy COornacHo y4ebHOMy nnaHy cneumanbHOCTV MO COOTBETCTBYIOWEMY pasfen Kypca TEOpeTNYecKoim
MEXaHVIKW.

YKasaHusi K BbIMOMHEHWIO 3aaa4 KOHTPOSbHOM paboTel no pasaeny "OuHamuka".

3afayn no JMHaMUKe pelatTcs aHanMTUYeCKMM crocoboM - MyTEM COCTaBNEHUS YPaBHEHWI ABUXEHUS TOYKW, Tena B
BblOpaHHO UK 3aAaHHON CUCTEME KOOpaMHaT.

MNpu peweHnn 3agay 3apanuin .1 "MiHTerpmposanue oudpdepeHumanbHbIX ypaBHEHNA ABUXEHNS MaTepunanbHON TOHKHU,
Haxogswenca noa AecTeMeM NocTosiHHbIX cun” n 1.2 "MiHTerpmposaHue amdpdepeHumanbHbIX ypaBHEHNA ABUXEHNS
MaTtepuanbHO TOYKM, HAXOSWeRcs noL OENCTBMEM NEPEMEHHbBIX Cun" LienecoobpasHo NPUAEPXMBATLCS Cleaytolei
nocnenoBaTenbHOCTH:

1) yCTaHOBWTb O6BEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3W U MOKa3aTbh Ha pacy€THOM CxemMe MHepLMalbHyo cucTeMy oTcuéTa, Hanbonee yoobHyto ans
COCTaBNIEHVS YPaBHEHWUIA OBUXEHWS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;
4) cocTaBUTb CXEMy LEWCTBYIOLLMX HA MATEPUANbHYIO TOYKY CUA, A B Clly4ae HECBOBOLHOIO ABUXEHNS TOUKM
NpeLBapUTENBHO NPVMEHUTDL MPUHLMN 0CBOBOXAEMOCTH OT CBSI3EN;

5) yctaHoBUTbL HavarnbHble YCNIOBMS OBUXEHUS TOYKU, T.€. BbIpa3nTb Npu t=0 ¢ HayasbHble KOOpAUHATbLI U NMPOEKUUA Ha
KOOpAMHATHbIE OCW HAaYanbHOM CKOPOCTM TOYKU;

6) cocTaBuUTb HA OCHOBAHWW CXEMbI CUNT OCHOBHOE YpaBHEHVE OVUHAMMKM TOYKM B MPOEKLMM Ha BbIBpaHHbIE OCK
KOOpAMHAT, T.e. COCTaBUTb CUCTEMY AnddddepeHLUMnanbHbIX ypaBHEHUN ABUXEHUS TOYKW;

7) pewnTb NMOMY4EHHYIO CUCTEMY YpaBHEHWI 3a8a4un Kowmn 0THOCUTENBHO NCKOMbIX BESIMYUH, T.€. MPOVHTErpupoBathb
Mosy4eHHyI0 CUCTEMY ypaBHEHWI, onpenenvs NoCTOAHHbIE MHTErpUPOBaHNS U3 HavasbHbIX YCOBUIA;

8) Npon3BecTn KMHeMaTn4yeckoe NccnenoBaHne nony4eHHOro pelleHns;

9) NO BO3MOXHOCTW, COCTABUTb YpaBHEHMNE TPAEKTOPUM TOUKM U MOCTPOUTb TPAEKTOPMIO TOHKN.

Mpw pewenunn 3apay 3agaHns .4 "ViccnenosaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoi Touku" uenecoobpasHo
npuaepXxneaTbcs cneaytowero nnaHa:

1) BbISABUTb BCE CBS3M 1 NoKasaTb Ha PacH&THOM CxeMe nHepLmanbHylo (HEMOABUXHYIO) N HEeVHepLNanbHYto
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) COCTaBUTb CXeMy OENCTBYIOWMX HA MaTepranbHyto TOYKY aKTMBHBIX CUIT, a B Cllydyae HeCBOBOOHOro OBUXEHUS TOYKU
npenBapuTenbHO NPYMEHUTD MPUHLIMN 0CBOOOXOAEMOCTY OT CBSA3EN 1 MokasaTb peakuuy CBA3EW U CUibl TPEHWS;

3) HalTN ycKopeHmne TOYKM B NePEeHOCHOM [BMXeHUN 1 KOpMONnMCcoBO YCKOPEHUE;

4) onpenenutb NepeHoCcHyto 1 Koprnonmcosy cunbl MHepLNK;

5) n3yunTb OBUXeHMEe HECBOOOAHON MaTepPUanbHOM TOYKM, ON1S Hero K AENCTBYIOWMM aKTUBHBIM CNaM 1 peakumsm
cBsi3ei [06aBUTb CUbl MHEPLIMM TOYKM, MOCTE YEro COCTaBUTb CXEMY CU;

6) yCTaHOBUTb Ha4arnbHble YCNIOBMS OBUXEHUS TOHKHU;

7) coCTaBuTb U MPOUHTErpMPOBaTh CUCTEMY AnddepeHLmnanbHbiX ypaBHEHUA OTHOCUTENBHOMO ABUXEHNS TOYKN;

8) n3yyas oTHoCUTENbHOE PaBHOBECKE, UCXOOUTb U3 CUCTEMbl YPaBHEHWI paBHOBECUS aKTUBHbIX CUN, peakuuii CBA3en 1
NnepeHOCHOW CUbl HepLnu;,

9) NpoaHanManpoBaTb NOMy4EHHOE PeLlEeHNEe C TOYKN 3PEHNS KUHEMATUKN.

MNpu peweHnn 3anay 3anaHus .6 "MNpuMeHeHNe OCHOBHbIX TEOPEM AMHAMUKMN K UCCIeN0BaAHMNIO OBUXEHNS
MaTtepuanbHoi To4KM" LenecoobpasHo NpuaepXMBaTbCS Cneayiolei nocnenoBaTenbHoCTm:

TpaekTopuio OBUXEHWS TOYKM pa3buBaIOT Ha KPUBOMMHENHbBIE Y MPSAMONUHERHBIE Y4aCTKK.

Ha kprBOnMHENHBIX y4acTkax TpaekTopun Ans onpeaeneHns CKopoCcTU TOHKM UCMOMNb3YOT TEOpeMy 06 N3MEHEHNN
KWHETUYECKON 3HEPrumn TOHKM 1 OEACTBYIOT NO HUXE NPUBELEeHHON CXxeme:

1) BbIBMPAIOT CMCTEMY KOOPAMHATHBIX OCEW;

2) coCcTaBnsOT CXeMy LeNCTBYIOWMX Ha TOUKY cun. B cnyvae nayyeHuns oBuxeHus HeCBOBOAHOW TOYKM, NpeaBapuTeNsHO
0cB060ANTb €€ OT CBA3ei, BBeAs AeiCTByOWME peakunm CBA3e;

3) yCcTaHoBUTb 3HAYEHUS MOLYNe CKOPOCTEN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpasyB X Mo KacatenbHOM K
TpaekTopuu;

4) NPUMEHNTL TeopeMy 00 N3MEHEHUW KUHETUYECKOW SHEPTN B MHTETPaNnbHOM OOPME;

5) 13 nonyymsluerocst ypaBHeHNs ornpenennTb NCKOMbIE BENMNYMHDI.

Ha npaMonunHeiHbix yHacTkax ABUXEHNS TOYKU PYKOBOACTBYIOTCS CreaytowwnmM:

a) B cnyyae 3a0aHns OJIVHbI y4acTKa NPUMEHAIOT TEopeMy 06 3MEHEHNIN KMHETUYECKO SHEPTN TOYKN B UHTErPanbHOw
doopme Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a8aHNs BPEMEHW ABUXEHNS TOHYKU MO NPSAMONNHERHOMY y4acTKy MPUMEHSIIOT TeopeMy 06 3MEeHEeHN
KonmyecTsa OBUXEHUS TOYKW B UHTErpanbHoi doopMe. [Npr 3TOM NpuaepXmnBaroTCs Cneayrolero anroputMa pelleHuns:
1) BbIBMPAIOT KOOPAMHATHYIO CUCTEMY;

2) cocTaBnslOT CXeMy OeACTBYIOWMX CUAl, BKAIOYAs U peakunmn CBA3en;

3) cocTaBnsoOT HA OCHOBaHUM TEOPEMbI 00 N3MEHEHUI KONNYECTBA ABUXEHNS TOUKWN ONS Cnyvas OBUXEHUS TOYKM MO
MNOCKOCTM [Ba CKaNsPHbIX ypaBHEHUS, NPOEKTMPYS BEKTOPHOE BblpaXeHne TeopeMbl Ha KOOPAMHATHbIE OCH;

4) U3 3TUX YpaBHEHUI ONPenensoT MCKOMblE HEN3BECTHbIE.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

IOns onpeneneHns naBneHns ABMXYILEACS TOHKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YOT UAN OCHOBHYIO
TEopeMy OVHaMUKKM B MPOEKLMMN HA TMABHYK HOPMarb, WU, MPUMeHsis npuHumn Fepmaxa - dinepa - Janambepa ons
mMaTepuranbHOM TOYKK, 3aMvCbiBAOT YpaBHEHE KMHETOCTATMKM B NPOEKLIUW Ha rMaBHYO HOpManb K KPUBOW, B KOTOPOE
BXOAWT LEHTPOBEXHAS crna MHepLun.

3anaun 3apaHus .10 "MpumeHeHne TeopeMbl 06 M3MEHEHNUN KUHETUYECKON SHEPrM K U3YHEHUIO OBUXEHUS
MEXaHNYeCKOoM cncTembl” LienecoobpasHo pelarb B TaKO NOCNenoBaTENbHOCTY:

1) cocTaBuUTb CXeMy BCEX OENCTBYIOWNX (BHEWHWX M BHYTPEHHUX) CUM Ha TOYKK (Tena) CUCTEeMbI. Tak Kak HUTK (KaHaTbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUMT TPEHUS KaYeHus Ten;

2) onpenennTb HavanbHble N KOHEYHbIe CKOPOCTU TOYEK M YroBble CKOPOCTW Ten cuctembl. Ecnn 3agaHbl ypaBHeHMs
LBUXEHUS TeN (TOYEK), TO X YINOBbIE CKOPOCTY U CKOPOCTU LIEHTPOB MACC BbIYUCNSIOTCS A1 M0BOro MOMEHTa BPEMEHU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN HEPE3 UCKOMYIO BENTNYMHY;
4) cocTaBUTb BbIpaXeHUe ANs KNHeTUHECKON SHEPTUN CUCTEMBI;
5) onpenenntb NyTw, NPOMAEHHBIE TOYKAMU NMPUNOXEHNS CUN NPY NMPOXOXAEHUN TENOM 1 PACCTOSHWS S;

6) NPUMEHUTb TEOPEMY 06 N3MEHEHUN KUHETNYECKO SHeprmm n n3 coctaBNeHHOro BbipaxeHus onpenenntb NCKOMyo
BENNYUHY.

Ll,enbro KOHTpOJ'IbHOIZ paGOTbI ABNAeTCs npmo6peTeH|/|e HAaBbIKOB CaAMOCTOATENIbHOIO peleHns nocTaB/ieHHbIX 3a0ay U
npopa60TKa COOTBETCTBYOWMNX TEM, NCMONIb3yEMbIX O UX PELeHns.

KoHTponbHas pabota cnocobcTByeT 3akpenneHunto, yrinybneHnto n 0606WweHnio TeopeTNYECcKnX 3HaHWM, a Takxe
MPUMEHEHMIO 3TNX 3HAHWI K PEWEHNI0 pa3HO0BpasHbIX 3a4a4 MEXAHVKU B LIENOM.

Sapava O.1.

BapuaHTt 1. Teno aBumxertcs ua To4ku A no yyacTtky AB (anvHow £=10 M.) HaKNOHHOIM NNOCKOCTMW, COCTaBNSIOWEN yron
a=30° c ropu3oHTOM, B TeyeHune T ¢. Ero HayanbHas ckopoctb VA=0. KOaghpnLMEHT TPEHUS CKOMbXEHUS Tena no
nnockocTtun paseH f=0,2.

B Touke B Teno noknpaet nnockocTb co CKopocTbio VB 1 nonagaet co ckopocTtbio vC B Touky C nnockocTtu BD,
HakKNoHeHHOW nog, yrnom B=60° K ropn3oHTy, Haxo4sCb B Bo3ayxe T C.

MNpu peweHnn 3apaym TENO NPUHATL 32 MaTEPUANbHYIO TOYKY; CONPOTUBNIEHNE BO34YXa HE YYNTLIBATD.

Hantn T v h.

BapuaHT 2. Teno asmxetca na to4km A no yyactky AB (OnuHOM €) HAKNOHHOM NNOCKOCTU, cocTasnsowen yron a=15° ¢
rOPU3OHTOM, B TedeHue T C. Ero HayanbHas ckopocTb VA=2 M/c. KoappuUmMeHT TpeHUs CKONbXEHUS Tena rno niockocTy
paBeH f=0,2.

B Touke B Teno nokuaaeTt nnockocTb CO CKOPOCTbIO VB 1 nonanaet co ckopocTbio vC B Touky C nnockoctn BD,
HakKNOHEHHOW nof, yriom B=45° K ropusoHTy, Haxoasch B Bo3ayxe T ¢. h =4 m.

MNpu peweHnn 3aaa4m TeNo NPUHATL 32 MaTepranbHYIO TOYKY; CONPOTUBNIEHNE BO34yXa HE y4nTbIBaTb.

Hawtu £ n y=f(x).

BapuaHT 3. JlbIXXHUK NoaxoauT K Touke A yqacTtka TpamnnvHa AB, HaknoHeHHOro nog yrnom a=20° K ropusoHTy u
nmetoLwero annHy £, co ckopocTbio VA. KoadhduumeHT TpeHns ckonbXeHus nbix Ha ydacTtke AB paseH f=0,1. JIbIXHMK OT
A no B geumxetca 1=0,2 c.; B To4ke B co ckopocTbio VB oH nokupaet TpamniunH. HYepes T ¢ NbIXHWK NPUM3eMnsieTcs co
ckopocTbto VG B Touke C ropsl, coctasnsiouweit yron f=30° ¢ ropu3oHToM. h = 40 ™.

MNpu peweHnn 3a8a4v NPUHATL NbKHUKA 32 MaTepuanbHYIO TOYKY U HE Y4UTbIBATb CONPOTUBAEHNE BO3OyXa.

Hawtu ¢ n vC.

BapuaHT 4. JlbiXHUK NoaxoanT K Touke A yqacTtka TpamnnvHa AB, HaknoHeHHOro nog yrnom a=159 K ropusoHTy u
nUMelowWwero anvHy £, co ckopocTtbio VA. KosdhdmuUMEHT TPEHMS CKONMbXEHUS NblX Ha yyactke AB paseH f=0,1. JTbIXHWK OT
A no B gemxeTtcsa T ¢; B To4ke B co ckopocTbio vB oH noknpaet tpamnnvH. Yepes T=0,3 c. NbIXXHWK NPM3eMAsSeTcs co
ckopocTbto VG B Touke C ropbl, coctasnsiowen yron f=45° ¢ ropmsoHTom. h = 30 M.

MNpu peweHnn 3a8a4v NPUHATL NbKHUKA 32 MaTepuanbHyIO TOYKY U HE Y4UTbIBaTb CONPOTUBAEHUE BO3ayXa.

Haritu vB n vA.

BapuaHTt 5. Imes B Touke A ckopocTb VA=0 M/c, MOTOLMKN NOAHMMAETCS T € No y4acTky AB anuHon ¢=40 m.,
cocTaBnsowemy ¢ ropudoHTom yron a=30°. MNpn NocTosaHHON Ha BCcem yyactke AB gumxyuwen cune P<0 MoToumMKN B TOYKE
B npuobpetaet ckopocTb VB=4,5 M/c 1 nepeneTaeT Yepes poB WMPMHON d=3 M., HaxoasChb B BO3ayxe T C 1 NPU3EMNssCb
B Touke C co ckopocTbio VC. Macca MoToumkna ¢ MOTOLUMKANCTOM pasHa m.

MNpu peweHnn 3aga4m cyMTaTb MOTOLMKA C MOTOLMKINCTOM MatepuanbHOW TOYKON N He Y4MTbIBaTb CUMbl CONPOTUBEHNSA
OBUXEHMIO.

Hantn T n h.
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BapuaHT 6. Mimes B Touke A ckopocTb VA=0 M/c, MoToUMKN nogHnMaeTcs T=20 ¢. ¢ no y4actky AB anvHor ¢,
cocTaBnsowemMy ¢ ropudoHtTom yron a=30°. MNpn NocTosHHOK Ha Bcem yyactke AB nBuxyuwen cune P moToumkn B Touke B
npuobpeTaeT cKOpoCTb VB 1 nepenetaeT Yepes poB WMPKHON d=3 M., HaX0AsChb B Bo3ayxe T C 1 npuaemnsisick B Touke C
co ckopocTbio vC. Macca motoumkna ¢ MOToumMKnamMcTom pasHa m=400 kr. h = 1,5 m.

Mpu peweHnn 3agaym cyMTaTb MOTOLMKA C MOTOLMKINCTOM MatepmanbHOM TOYKON N HE Y4MTbIBaTb CUMbl CONPOTUBEHNS
OBUXEHMIO.

Haitn P n ¢.

BapuaHTt 7. KameHb ckonb3uT B TedeHne T ¢ no y4acTky AB oTkoca, coctasnstowemy yron a=30° C ropr3oHTOM 1
umetowemy anuHy £=3 M. Ero HavanbHas ckopoctb VA=1 M/c. KoadhhnumneHT TPEeHNs CKONbXEHWS KaMHS Mo OTKOCY
paBeH f=0,2. Nimes B Touke B ckopocTb VB, kameHb 4epe3 T ¢ yoapseTtcs B Touke C 0 BEPTMKaNbHYIO 3aWMNTHYIO CTEHY.
MNpu peweHnn 3aga4m NPUHATL KAMEHb 3a MaTepuanbHy TOYKY; CONMPOTMBAEHNE BO3ayXa He y4uTbiBatb. d=2,5 M.
Hantmhn T.

BapuaHT 8. KameHb ckonb3ut B TeveHne T=1,5 ¢. no yyactky AB oTtkoca, coctasnstowemy yron a=15° ¢ ropusoHTOM 1
umetowemy onuHy £=3 M. Ero HavanbHas ckopocTtb VA. KOaghULNEHT TPEHNS CKOMbXEHMS KaMHS Mo O0TKocy paseH f=0.
Nwmes B Touke B ckopocTb vB=3 M/c, kameHb 4epe3 T ¢ yaapsietcs B Touke C 0 BEpPTMKaNbHYIO 3alWMTHYIO CTeHy. [pn
pelweHny 3aaaym NPUHATbL KaMeHb 3a MatepurasbHyO TO4KY; CONPOTUBNEHME BO3OyXa HE yYNTbIBaTb. d=2 M.

Hantn vA n h.

BapuaHT 9. Teno aemxertcs ua To4kun A no yyacTtky AB (onvHow €) HakNOHHOM NNockocTu, coctasnatowwen yron a=30° ¢
ropnsoHToM. Ero HayanbHas ckopocTb VA=1 m/c. KoadpdomumeHT TpeHust ckonbxeHns paseH f=0,1. Yepes 1=1,5 c. Teno B
Toyke B co ckopocTbio VB nokmpaeTt HaknoHHYI0 NNOCKOCTb U NafaeT Ha ropusoHTanbHYI0 NNOCKOCTb B ToUKy C co
ckopocTbto VC; Npu 3TOM OHO HaxoamTcs B Bo3ayxe T C.

MNpu peweHnn 3a8a4v NPUHATL TENO 3a MaTeprasbHYIO TOYKY U HE Y4UTbIBaTb CONPOTMBAEHNE BO3ayXa.

Hantn vB n d.

BapuaHnT 10. Teno gsmxetcs n3 To4km A no yqactky AB (anvHom =6 M.) HaKNOHHOM NNOCKOCTMW, COCTaBNSIOWEN Yron
a=30° ¢ ropmn3oHTOM. Ero HavanbHas ckopocTtb VA=0. KoadpcpmumneHT TpeHuns ckonbxeHns paseH f=0,2. Yepes T ¢ Teno B
To4ke B co ckopocTbio VB nokmpoaeTt HaknoHHYI0 NNOCKOCTb U NafaeTt Ha ropu3oHTanbHYI0 NNOCKOCTb B ToUKy C co
ckopocTbto VC; Npu 3TOM OHO HaxoamTcs B Bo3ayxe T ¢. h =45 wm.

MNpu peweHnn 3apa4m NPUHATL TENO 3a MaTePUasbHYIO TOYKY U HE Y4UTbIBATb CONPOTMBAEHNE BO3ayXa.

Haitu Tt n vC.

BapuaHT 11. Nmes B Touke A ckopocTb VA=7 M/C, TENO OBUXETCS MO rOpU30HTaNbHOMY y4acTky AB anvHow =8 M. B
TeyeHme T ¢. KoappuumeHT TpeHns CKonbXeHns Tena no nnockoctn paseH f=0,2. Co ckopocTblo vB Teno B Touke B
nokmgaet nN1ocKocTb K nonagaet B Touky C co ckopocTbio VG, Haxoasck B Bo3ayxe T c. [Mpu peweHnn 3apayv npuHATb
Teno 3a MatepurasnbHylo TO4KY; CONPOTUBNEHME BO3yXa He y4nTbiBaTh. h = 20 M.

Haitn d n vC.

BapuaHT 12. Imes B ToUKe A CKOpPOCTb VA, TENO OBUXETCS NO ropn3oHTanbHOMy yqacTky AB onvHoi (=3 M. B TeyeHne T
c. KoaghdomumeHT TpeHms ckonbxeHus tena no nnockoctn paseH f=0,3. Co ckopocTbio vB=3 M/c Teno B Touke B
nokmaaet nNnockocTb K nonagaet B Touky G co ckopocTbio VG, Haxoasck B Bo3ayxe T c. Mpu peweHnn 3apayv npuHATb
Teno 3a MarepuasnbHylo TO4KY; CONPOTUBAEHME BO3AyXa He y4nTbiBaTh. h = 5 m.

HantmvAnT.

3. YcTHbIN onpoc

Tembl 9,10, 11,12, 13

1) Kakas cuctema otcyéTa HasblBaeTCsa MHepLUUanbHoOnm?

2) CchopmMynupyinTe BTOPOW 3aKOH HbtoToHa.

CcpopmynupyitTe nBe OCHOBHbIE 3a4a4u OUHAMUKA MATEPUANTBHON TOYKMN.
KakoB nopsifok peleHns obpatHon 3afadum LMHAMUKN MaTepPUanbHON TOYKA?

)
3)
4)
) ChopMynmMpyiiTe NPUHLMM OTHOCUTENBHOCTM KNAcCUYECKON MEXaHMKM.
)
)
)

O

6) Kakue cywecTtByoT BUAbI NPAMONUHENHBIX KOnebaHWii MaTepuanbHON TO4KN?

7) Korpa 3atyxatouwee LBUXEHNE MaTepranbHOM TOYKU SBnsSieTcs KonebaTtenbHbIM, a Kora - anepuoanyeckum?
8) Kak onpegnensieTcs LEHTP Macc CMCTEMbl MaTepmanbHbIX TO4EK?

9) Kak onpepensetcs noTeHumanbHoe cunosoe none?

10) Mo kaknM hopMyaM MOXHO HaiTV aneMeHTapHyto paboTty cunbl?

3aver

Bonpochl k 3a4eTy:

OunHamnka
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1. MNpenmeT 1 oCHOBHble 3aAa4n AnHaMnkn. OCHOBHbIE MOHATUSI U 3aKOHbI KNAaCCUYECKOM MexaHukn. ViHepumnanbHas
cvctema oTcyéTa. MpuHUMN OTHOCUTENBHOCTY KNAccuYeckoin MexaHnkn. OCHOBHbIE MPEACTABNEHNS O MPOCTPaHCTBE U
BPEMEHM.

2. OudbdpepeHumanbHble ypaBHEHNS! OBUXEHNS MaTepUanbHON TOUKU B UHEPLUMANbHOW CUCTEME 0TCHETA NP Pa3NNYHbIX
cnocobax 3anaHns aBuxeHus. Cunbl B LMHAMVKE.

3. TeopeMa 06 N3MEHEeHUN Konn4ecTBa OBUXEHUS MaTepmaanoM TOYKW.

4. BTopas 0CHOBHas 3agada AUHaMUKN A5 TOYKM 1 €€ peleHne B YaCTHbIX Cnydasx 3aaaHus cunbl. NpsamonuHeriHoe
OBUXEHWe MatepuanbHON TOYKN Nog OENCTBUEM CUSbl, 3aBUCSILLENR OT BPEMEHW; NPAMONNHENHOE OBUXEHNe
mMartepuanbHON TOYKW Nog OeACTBUEM CUNbl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPSAMONUHENHOE OBMXEHWE MaTepuanbHOW
TOYKM NMOL OEACTBUEM CUMbl, 32BUCSALLENA OT CKOPOCTUN TOYKM.

5. Teopema 06 N3MEHEHNM MOMEHTA KONMYECTBA OBUXEHNS MaTepUanbHOn Toukn. Cnyyai coxpaHeHnsl MOMeHTa
KONMYECTBAa OBVXEHMUS MaTepuanbHOM TOHKN.

6. OnemeHTapHas pabota cunbl; paboTa Ha KOHEYHOM NyTH.
7. Teopema 06 N3MEHEHWN KMHETUHECKOW SHEPTUW MaTepuanbHON TOHKN.

8. MoTteHumanbHble cunbl. Cunoeoe none, ycnosus noTeHUnanbHOCT CNOBOIro nons. 3akoH COXpaHeHns MexaHn4yecKomn
3Heprun martepunanbHOM TOYKH.

9. NHTerpan aHepruu. MoHsTUE 0 paccenBaHnm NosIHOM MEXaHUYeCKOon SHEepPru.

10. MoTeHumanbHas aHeprus cunbl TaxecTu. MNoTeHUManbHas sHeprus Nons LeHTpanbHbix cun. MoTeHumanbHas aHeprus
BOCCTaHaB/IMBAIOLLEH CUNMbI NPYXMWHbI.

11. KonebatenbHoe ABVXeHWE MatepuanbHoi Toukn. CBoboaHble HesaTyxawlwume konebaHus MatepruanbHOR TOHKM.
YpaBHeHue 1 rpadouk cBoboHbIx konebaHuii. AMNANTYAa, YacToTa v doasa konebaHwii.

12. 3atyxatowme konebaHns maTepuanbHON TOYKU. 3aBUCUMOCTb KOOPAUHATEI MaTepUanbHON TOUKU OT BPEMEHW MpU
3atyxariowumx konebaHusx (Cnyyan manoro ConpoTUBREHUs, cnydari 60nbWOro CoNnPOTMBAEHNS). ANeproanyeckoe
LBUXEHUE TOYKM.

13. BbiHyXXAeHHble konebaHus MaTepuanbHoi ToUkK. BbiHyXaeHHble konebaHus Npu oTCYTCTBUMU CO-NPOTUB/IEHNS.
KoathouuMeHT OnHaMUYHOCTU. SlBneHne BueHwni.

14. BblHyXAeHHble KonebaHnsi MaTepuanbHo TOUKW. BblHyXAeHHble KonebaHus Npw OTCyTCTBUM CO-NPOTUBNEHNS U NPU
p = w. 9lBNeHne pe3oHaHca.

15. KonebatenbHoe OBUXEHWE MATEPUANbHOM TOYKW. BbIHYX AeHHbIe KonebaHWs Npu HANMYMK BS3KOIO COMPOTUBIEHNS.
OnpeneneHre obWero pelweHns HEOAHOPOLHOrO AMPIEPEHUNANBHOIO YPaBHEHWS Bbl-HYXAEHHbIX KOnebaHuii.

16. AMnnuTtyaa, YactoTta u (pasa BblHY>XAEHHbIX KonebaHui.

17. OnHammka HecBoboaHOM MaTepuanbHoi Touku. Ceaau. MpuHLMn 0cBO60XAAEMOCTM OT CBS3U.

18. Teopema 06 UBMEHEHUW KMHETUHECKOW SHEPrKn Anst HeCBOOOLAHOMO ABUXEHMSI.

19. IndbcbepeHumanbHble ypaBHEHUS OBUXEHNS MAaTEPMANIbHOM TOYKM MO 3a4aHHON HEMOABUXHOWM KPUBOIA.

20. Matematuyeckuii MasiTHYK. BoiBo coopMynbl nepuona konebaHuii MaTteMaTnyeckoro MasiTHUKa.

21. OcHoBHOE ypaBHeHne qJUHaMUKn OTHOCUTENIbHOIO OBUXEHWUA,; NepeHOoCHas 1 KOpI/IOJ'II/ICOBa Cunbl MHepUnn.
OTHocuTEeNnbHOE paBHOBECKE.

22. Teopema 06 U3MEHEHUW KMHETNYECKO SHEPrMU B OTHOCUTENBHOM ABUXEHUN.

23. MexaHun4yeckas cuctema; knaccugoukaumust cun, OencTeyowmx Ha cuctemy. CBoicTBa BHyTpeHHKX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepuun Tena.

24. NndphepeHumnanbHble ypaBHEHUS ABUXEHNS CUCTEMbI MaTepUuasbHbIX TOYEK.
25. Teopema 0 ABMXEHUN LIeHTpa Macc CUCTEMBI.

26. Teopema 06 N3MEHEHWMN KOIMHECTBA OBMXEHNS MeEXaHN4YeCcKol cucTeMbl. IHTerpan konmyectsa OBUMXEHNS
MEXaHN4YEeCKOMN CUCTEMbI.

27. MOMEHT KonnyecTBa OBUXEHNS MEXAHNYECKOA CUCTEMBI (KVIHeTVI‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HENnoOABN>XHOIo
LeHTpa 1 OTHOCUTESNIbHO HEMOOBUXHON OCW. TeopeMa 00 N3MEHEHUN KNHETUYECKOrO MOMEHTA. I/IHTerpan KNHEeTn4eckKoro
MOMeEHTa.

28. KnHeTtnyeckas aHeprusa MeXaHn4ecKol cucTeMbl 1 cnocobbl eé BbluncneHuns. KnHetundyeckas Heprusa TBép,D,OFO Tena
B Pa3/INYHbIX Cny4asXx OBUXKEHUA. MomeHT nHepumn TBép,D,OFO Tena.

29. Teopema 06 N3MEHEHNN KNHETUYECKO SHEPrn MEXaHNYECKON CUCTEMBI.

30. PaboTa (anemeHTapHas pabota cunbl, nonHas paboTta cuibl, CyMMa 3NeMEHTapHbIX paboT Cuil, CyMMa MofHbIX paboT
cvn). YcnoBusi, Npu KOTOpbIX coboaaeTcst 3aKOH COXPaHeHWsl NOMHOVM MEXaHWYECKO SHEepPriv CUCTEMbI CO CBA3SIMU.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMEeTEeHLUN

B K®Y pelicteyeT HannbHo-periTUHIroBas cucteMa oLeHKM 3HaHuii obyvatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".
Ilns sk3ameHa:

86 6annos n 6onee - "OTANYHO".
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71-85 6annos. - "xopolo".
56-70 6annos - "yooBNETBOPUTENBHO".
55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNs

Mpouenypa oUueHWBaHUSA 3HAHWUA, YMEHUIA, HAaBbIKOB U (UNIN) OMbITa

[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHMNA KOMMETEHLIMIA

Ortan

KonunuectBO
6annos

CemecTp 2

TeKyLLUiA KOHTPONb

MncbmeHHoe
JomatiHee
3agaHve

O6yuatowwmecs nonyyatoT 3a4aHNe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U
chaétcs npenopasatento. OUeHNBAIOTCS BNaAeHNE MAaTEPUANIOM MO TEME
paboTbl, aHANUTUYECKME CNOCOBHOCTH, BNafeHne METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMOMHEHWS 3a4aHWA.

10

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBOAMTCS B Yacbkl ayauTOpHO# pabotbl. Obydyarowmecst
nonyyarT 3aLaHus Ans NPOBEPKU YCBOEHUS MPoaeHHOro Matepvana. Pabota
BbINONIHAETCS B NMCbMEHHOM BULE U caaétcst npenogasatento. OueHnBaoTcs
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMIOCOBHOCTM, BafeHve
MeToaMu, YMEHWs 1 HaBblKi, HEOOX0AMMbIE [J1Sl BbINONHEHUS 3a0aHUi.

30

YCTHbIN onpoc

YCTHbIA ONPOC NPOBOAMUTCS Ha NPaKTUHecKUX 3aHsaTusX. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
LUCKyCCUW, OTBEYAIOT Ha BOMpoCkl npenogasatens. OLEeHNBAETCS YPOBEHD
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENBHbBIE BONPOCHI.

10

3auer

3a4éT HaueneH Ha KOMMNEKCHYIO NPOBEPKY OCBOEHMUS! OUCLMMNMHDI.
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
MoAroToBKY. 3a4éT NPOBOAMTCS! B YCTHOM, MMCbMEHHOW MW KOMMbIOTEPHOA
oopme. OLeHMBaETCS BnafeHe MaTepunanoM, ero CUCTEMHOE OCBOEHUE,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HAaBbIKN 1 YMEHWS Mpu aHanuae

I'IpOéJ'IGMHbIX CI/ITy8LI,I/II7I N pelweHnn npakTn4ecknx 3a0aHuni.

50

Cemectp 3

TekyLLUA KOHTPONb

MncbmeHHoe
nomalwHee
3agaHne

O6yyatowmecs nomyyatoT 3afaHre Mo OCBELWEHUIO ONPenENEHHbIX TEOPETNYECKMX
BOMPOCOB UKW peleHnio 3aaay. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
coaétcs npenonasatento. OLeHMBAIOTCS BNaLEHNE MaTepManom no TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamm, yMeHUs N HaBblKK,
HeobXxoAMMble NS BbINONHEHUs 3a8aHUA.

10

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBoAMTCS B Yachkl ayauTopHoi pabotbl. Obyyatowmecst
nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenoaasatento. OueHnBarTcs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKNE CNOCOBHOCTM, BnafeHne
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

30

YCTHbIN onpoc

YCTHbIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
LUCKYCCWW, OTBEYAIOT Ha BOMpPOCHl npenogasatens. OLEHNBAETCS YPOBEHD
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENBHbBIE BOMPOCHI.

10

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIVHGI.
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

50

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3yYeHrne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (M6o B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u npefocTasneHHbix foctynos HYM KoY,
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- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboOHEMEHTE No YnTaTensckuM unetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNSA
61bnMoTEKONA.

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOM y4ebHON nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTpoHHbIX U3AAHWIA U MPU N3MEHEHWN KOMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHo4enHMHCKoro nHeTuTyTa (gounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

NHdbopmMaLumoHHo-06pa3oBatenbHblii noptan "OpeaHna” - hitps://bcoreanda.com/
OTkpbIToe obpasosaHue - https://openedu.ru/
MpoekT no oHnaiH-0by4eHmio "Coursera” - https://www.coursera.org/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekumun CuncteMatnanpoBaHHbIe 3HaHUS N0 M3y4aeMon ANCLUNANHE 3aKNaabiBaloTCs Ha NEeKLMOHHbIX
3aHATUSAX, MOCELWEHNE KOTOPbIX yHawmmmcs 0b6si3atenbHo. B xone nekuum oHy BHUMAaTENbHO cnenst
3a X0O0M U3NOXEHUs MaTepuana nekTopa, akkypartHo BeayT KOHCMNeKT. KOHCnekTupoBaHue nekumm -
0[Ha 13 POpPM aKTUBHOI CaMOCTOSTENbHOW paboThl, Tpebytowas HaBLIKOB U YMEHUIA KPATKO,
nocnenoBaTesibHo 1 NI0rM4HO POPMUPOBATb MNONOXEHNS TEM. HESICHbIE MOMEHTbI BbISICHSIOTCS B
KOHLe 3aHSATUS B OTBEAEHHOE Ha BONPOCHI BpeMs. PekoMeHayeTcs B KpaTyariime Cpoku nocne ee
npocnywuneaHms npopaboTtatb Matepuan, a KOHCMNEKT LOMOMHUTbL 1 OTKOPPEKTNPOBATD.
Mocneaytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOLUT B NAMSATW €€ COAepXaHue, No3BonseT
JOMNOMHWTL 3anuCb, BbIAENWUTb rNaBHOE, TBOPYECKN 3aKkpenuTb Matepuan B namatn. KoHTponb
KOHCMEKTMPOBaHUS NEKLUNOHHOro Matepuana CTyAeHTOB MOXET NPOBOAUTLCS C UCMOb30BaHNEM
ONCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B koMaHdax "Microsoft Teams" nnu "BuptyanbHas
aynutopus" B IMYHOM KabuHeTe caiita https:/kpfu.ru.

npaktuyeckme | MNoceweHne n paboTa CTyAeHTa Ha NPAKTUYECKOM 3aHSTUM MO3BONSIET B NPOLECCE pPeLIeHNs

3aHATMA MPaKTUYeCKMX 3aAa4y U KONNEKTUBHOIO 06CYXAEHNS Pe3yNbTaToB X peleHuns rnybxe yCBOUTb
TeopeTnyeckue nonoxeHns, cOopMnpoBaThb OTAENbHbIE NPAKTUYECKUE YMEHWNS U HABbIKW, HAYYNTbCS
npaBuibHO 0BOCHOBLIBaTb METOAUKY BbINMOMHEHUS PACYETOB, YETKO M NMOCNeA0BaTeNbHO NPOBOANTD
pacyeTbl, POPMyNMPOBaTh BbIBOALI 1 NPeanoxeHns. PaboTta Ha NpakTUYeCKoM 3aHATUM Aaet
BO3MOXHOCTb CTYAEHTY BCECTOPOHHE U3Y4YUTb AUCUUMANHY U NOArOTOBUTLCS ONS CAMOCTOSITENbHON
paboTbl. B npoLecce BbINONHEHUS ayAUTOPHbLIX NPAKTUYECKNX PpaboT CTyAEeHT NoATBEPXAaeT
Nony4YeHHbIe 3HaHNS, YMEHWNS N HaBblKUW, KOTOPbIE POPMUPYIOT COOTBETCTBYIOLNE KOMMETEHLMN.
KoHTponb pesynbTaToB NpakTUYeCcKMX 3aHATUA CTYOEHTOB MOXET NPOBOAUTLCS C UCMONb30BaHNEM
ONCTaHLMOHHBIX TEXHONOIMI, HanpuMmep, B komaHaax "Microsoft Teams" nnu "BupTtyanbHas
aynmTopus" B NMYHOM KabuHeTe caiita https:/kpfu.ru.

camocTtosi- | CamocTosiTenbHasi paboTta CTyneHTa npeanonaraet paboTy ¢ Hay4yHoi 1 y4ebHO nuTepaTypoi,

TenbHas yMEHUE co30aBaTthb TEKCTbl. YPOBEHb 1 rybUHA YCBOEHUS AUCLMUMAUHBI 3aBUCAT OT aKTUBHOM 1

pabota cvcTeMaTnieckor paboTbl HA NEKLMSIX, 3YHEHNSI PEKOMEHLOBAHHON NUTEPATYPbI, BbINONHEHUS
KOHTPOMbHbIX MUCbMEHHbBIX 3a8aHuWii. B cryyae 3aTpyHEHW, BOSHUKAIOWMIX NPU N3y4eHUn y4ebHoii
LUCUMNVHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTauMel K npenofasaTento, peanmays
pasnnyHble KOMMYHVKALMOHHbIE BO3MOXHOCTU: OYHbIE KOHCY/bTauun (HENOCPEeACTBEHHO B
yHUBEpCUTETE B Yacbl Mpuéma npenogasaTens, 3a04Hble KOHCYyNbTaumm (NOCPencTBOM SNEKTPOHHOM
noyThl). KOHTPONb pe3ynbTaToB BbIMOMHEHHBIX CAMOCTOSTENbHbIX PABOT CTYAEHTOB MOXET
NPOBOANUTLCS C UCMONb30BaHNEM ANCTAHLNOHHbBIX TEXHONOrMIA, HanpumMep, B komaHaax "Microsoft
Teams" nnu "BupTyanbHas ayoutopus” B nnyHom kabuHete caiita https:/kpfu.ru.
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Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHbIA onpoc | YCTHbIA 0Npoc NPOBOAMTCS Ha NpakTUYeckux 3aHatusix. Obyyarowmecs y4acTByioT B ANCKYCCUM,
0TBEYaloT Ha BONpocCkl npenoaasarens. OueHMBaeTCs ypoBEHb AOMalIHEV NOArOTOBKM NO TEME,
CMOCOBHOCTb CUCTEMHO 1 IOTMYHO M3naraTb Matepuan, aHannampoBaTb, (DOPMyNMpPOBaTh
COBCTBEHHYIO NMO3ULIMI0, OTBEYATb HA [AOMNONHUTENbHBIE BOMPOCHI. YCTHBIA ONPOC CTYAEHTOB MOXET
NPOBOANTLCS C UCNOMb30BAHWNEM ONCTaHLUNOHHbLIX TEXHONOMMIA, Hanpumep, B komaHaax "Microsoft
Teams" unu "BupTyansHas ayautopus" B nIn4HOM kabuHete caiita https:/kpfu.ru.

nucbMeHHoe | [Mpu BbINMONHEHUN NMCbMEHHbIX AOMALHKX 3a4aHnil He0BX0AUMO cHayYana NpoYnUTaTb OCHOBHbIE
JomawHee | NOHATUS M NoAxoAbl MO TeMme 3a8aHuns. [pu BbINOMHEHWUN YNIPaXHEeHUS UK 330841 HYyXHO cHavana

3anaHve MOHATb, YTO TPebyeTcs B 3anaye, Kakon TEOPETUHECKUIA MaTepran HyXXHO UCMONb30BaTb, HAMETUTb
nNaH peleHns 3agadun, a 3aTeM NPUCTYNUTb K pacyeTam u caenatb Ka4eCTBEHHbI BbiBoA. KOHTpONb
BbINOMHEHNS MMCbMEHHOMO OOMalWHero 3aaaHns CTyaeHTaMm MoOXeT NPOBOANTLCS C UCMONb30BaHNEM
OMNCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B koMaHdax "Microsoft Teams” nnu "BupTyanbHas
aynutopus" B IM4HOM KabuHeTe caiita https:/kpfu.ru.

KOHTponbHas | Mpun BEINONHEHUM KOHTPONBHOM paboThl HEOBXOAUMO BCMOMHUTbL X0 PELLEHNS aHaNorMYHbIX 3aaa4

paboTa Ha NPakTUYECKMX 3aHATUAX. 3HAKOMCTBO C OCHOBHOI U OOMONHUTENBHOW NMTEPATYPOiA, BKNOYas
CrpaBOYHbIe N3aHNs, 3apyOeXHbIe UCTOUYHNKM, KOHCMEKT OCHOBHbIX MONOXEHUIA, TEPMUHOB,
cBefeHUiA, Tpebytowwmx Ans 3anoOMUHAHMS 1 SBASIOWUMXCS OCHOBOMONAratowmMmMm B 3TON TeMe.
KoHTponbHas paboTa MOXET MPOBOAUTLCS C UCMONb30BAHNEM ANCTAHLMOHHBIX TEXHONOMUIA,
Hanpumep, B komaHaax "Microsoft Teams" unu "BupTyansHas ayantopus" B In4HOM kabuHeTe caiita
https:/kpfu.ru.

3ayet Mpwv noaroToBke K 3a4éTy HEOBXOAVMO ONMPATLCS HA NEKLUW, a TAKXKE HA 3HAHWSA U YMEHUS,
MONYYEHHbIE Ha NMPAKTUYECKMX 3aHATUSAX B TeUEHUE ceMecTpa. Kaxablii 3a4€THbI BuneT coaepxut
[Ba TeopeTnyecknx sonpoca v 3agady. CTyoeHT, NoKasaslunii BbICOKUA YPOBEHb BNaOEHNS
3HAHWAMUN, YMEHUSIMU U HaBblKaMKn N0 NPELN0XEHHOMY BONPOCY, CYATAETCS YCNELWHO OCBOMBLLMM
yuebHbI Kypc. B cnyvae 60nbloro KonnyecTsa 3aTpyaHeHW Npu packpbiTMM BONpoca CTyLEHTY
npeanaraetcs NOBTOPHAs NOAroTOBKA 1 nepe3advéT. 3a4eT MOXeT NPOBOAUTLCS C UCMONb30BaHNEM
OMNCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B komaHdax "Microsoft Teams" nnu "BuptyanbHas
aynutopus" B IM4HOM kKabuHeTe caiita https:/kpfu.ru.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTencHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonasateneM, yKoMnnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ON1s pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 Npodomnto NoAroTosky "MNpoMblWAeHHOE 1 rpaxAaHCKOe CTPOMTENbCTBO".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpunb noaroToBkmM: MPOMbIWNEHHOE U rpaxXAaHCKOe CTPOUTENbCTBO
Keanndpvkaums BbinyckHrka: 6akanasp
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SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020
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1. F6noHckmin A. A. Kypc Teopetuyeckon mexaHukn : ydebHuk / A. A. 6noHckumin, B. M. Hukudpoposa. - 16-e nsg, ctep. -
Mocksa : KHoPyc, 2011. - 608 c. : un., Tabn. - Bubnwuorp.: ¢c. 597. - Pek. YMO. - Mpun.: ¢ .596-597. - MNMpeam. ykas.:
598-603. - B nep. - ISBN 978-5-406-01977-1. - TekCT: HeNOCPEeACTBEHHbIN. (217 3K3)

2. Mewepcknit N.B. 3anaum no Teopetnyeckoin mexaHuke : yiebHoe nocobue / U.B. Mewepckuii ; nog pen. B.A.
ManbmoBa, [.P. MepkuHa. - 52-e n3pg., ctep. - CaHkT-lMetepbypr : JlaHb, 2019. - 448 c. - ISBN 978-5-8114-4190-7. -
URL: https://e.lanbook.com/book/115729 (nata obpatweHus: 29.07.2020). - TEKCT : 3NEKTPOHHbIN

3. CHopHUK 3a0aHnii ans KypcoBbix paboT No TeopeTMyeckor MexaHuke : yiebHoe nocobue ons BTy3os / A. A.
S6noHckuii [ ap.] ; non pen. A. A. 6noHckuia. - 17-e naa., ctep. - Mockea : KHOPYC, 2010. - 392 c. : un., cxemol. -
Bubnuorp.: c. 382-383. - Npudp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. - TekcT: HenocpeaCTBEHHbIN. (384 3K3.)

JononHuTtenbHas nuteparypa:

1. Ouesckuin B. A. TeopeTnueckas MexaHuka. MIHTepHeT-TecTMpoBaHne 6a30Bbix 3HaHWIA : yuebHoe nocobue / B.A.
DOuescknii, A.B [nesckuii. - CaHkT- MNeTtepbypr: Nlanb, 2010. - 144 c.: un. - (YuebHnkun ans By3oB. CneuunanbHas
nutepatypa). - ISBN 978-5-8114-1058-3. - URL.: https://e.lanbook.com/book/128 (nata obpateHusi: 30.07.2020). - TekcT
: 9NIEKTPOHHBbI.

2. batb M. U. TeopeTtnueckas MexaHvka B npumepax v 3agadax. Tom 1. Ctatuka n knHematuka : yuebHoe nocobuve / M.
W. Batb, I". 10. OxaHennase, A. C. Kenb3oH. - 12-e u3g., ctep. - CaHkT- MNeTepbypr: JlaHb, 2013. - 672 c.: un. -
(YuebHukn ons By3oB. CneunanbHas nutepatypa). - ISBN 978-5-8114-1022-4 (O6wwmit). - ISBN 978-5-8114-1035-4 (Tom
1). - URL: https://e.lanbook.com/book/4551 (nata obpauweHnusi: 27.07.2020). - TEKCT : 3NEKTPOHHbIIA

3. Batb M. U. TeopeTnyeckasi MexaHvka B npuMepax 1 3agadax. Tom 2. duHamuka : yuebHoe nocobue / M. U. batb, I
0. OxaHennnse, A. C. Kenb3oH. - 12-e uag., ctep. - CaHkT- MNeTepbypr: JlaHb, 2013. - 640 c.: un. - (Y4ebHrku ans
By30B. CneuunanbHas nutepatypa). - ISBN 978-5-8114-1022-4 (O6wuir). - ISBN 978-5-8114-1021-7 (Tom 2). - URL:
https://e.lanbook.com/book/4552 (nata obpaleHus: 30.07.2020). - TekCT : 9NEeKTPOHHbI

4. Tapr C. M. KpaTkuit Kypc TeopeTn4eckoi MexaHvku : yiebHuk ons BTy3os / C. M. Tapr. - 12-e nsg., ctep. - Mocksa :
Bbicwas wkona, 2002. - 416 c. : un., Tabn. - Mpenm. ykas.: ¢. 409-411. - Pex. MO. - B nep. - ISBN 5-06-004329-0. -
TekcT: HenocpencTBeHHbIN. (91 3K3.)

5. Baitpamos ®.[0. Kpatkuit Kypc no KnHematmke Todku: y4ebHoe nocobue / ®. [1. baipamos, b. ®. Baitpamos, A. P.
®dappees. - HabepexHble YenHbl: M3a-8o HYM KDY, 2014, - 30 c. - TekcT: HenocpeacTBeHHbli (Kadpeapa MuK 50 ak3.)

6. baipamoB ®.[0. CnoxHoe LBUXEHUE TOUKU: MeToauYeckne ykasanus / d. 1. baripamos, A. M. AbaynnuHa, A. P.
dappees. - HabepexHble YenHbl: M3n-8o KamlW, 2004. - 25 c. - TekcT: HenocpeacTeeHHbIn (Kagpenpa MuK 50 aka.)

7. Banpamos ®.[1. Teopust MOMEHTOB 1 Map CUN: METOANYECKME YKa3aHns K npakTuieckum saHatuam / . 1. baripamos,
A. M. AboynnuHa, A. P. ®appees. - HabepexHble YenHbl: M3a-so KamlU, 2004. - 21 c. - TekCT: HENOCPeaCTBEHHbIN
(Kagpeapa MuK 50 3k3.)

8. baiipamoB @.[1. TeopeTunyeckas MexaHuka: paboyas nporpamMma, METOONYECKME YKa3aHWs U MPUMEpPDI BbIMONHEHNS
3a4a4 KOHTPONbHbIX PaboT Ans CTyAEHTOB 3a04HON coopmbl 0byueHus/ . . Baitpamos, M. X. Mypcanumos, P. T
Xakumos. - HabepexHble YenHbl: M3a-so Kaml, 2003. - 134 c. - TekcT: HenocpencTBeHHbli. (Kadenpa MuK 50 ak3.)

9. baiipamoB b.®d. Kpatkuit kypc TeopeTuyieckoin MexaHunkm. Yactb 1. CtaTtuka: yuebHoe nocobue/ d. . baiipamos, b.
@. baipamos . - HabepexHble YenHbl: N3n-8o HYUM KDY, 2017. - 111 c. - TekcT: HenocpencTBeHHbIi. ( Kadenpa MuK
50 ak3.)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 25 u3s 26. Bl YHH

ARl | AL O



Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09 Teopetu+eckasi MexaHuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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