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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, yMeHMIZ, 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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Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Nnpodeccop) bBaipamos ®.[. (Kadenpa mexaHuku n
KOHCTpyupoBaHusi, ABToMobunbHOe oTaeneHne), FDBajramov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YH4ETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHOCTH

MnK-11 CMOCOBHOCTBIO BbINONHATL PaboThl O MOAENMPOBAHMIO NPOAYKLMM 1 0O BEKTOB
MalWWHOCTPOUTENBHBIX MPOU3BOLCTE C MCMONb30BAHUEM CTAHAAPTHBIX NMaKETOB U
CPeLCTB aBTOMATU3MPOBAHHOMO NMPOEKTUPOBAHWS, MPUMEHSATb anropMTMUYECKOE 1
nporpammHoe obecrneyeHne CPeacTB U CUCTEM MALMHOCTPOUTENbHbBIX MPOM3BOACTB

O6yyatolmiics, OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3HaTtb cnocobbl camoopraHnsaumm n camoobpasoBaHus.

3HaTb crnocobbl pelweHns CTaHAAPTHbIX 3a4a4 NPOPECCMOHANBbHON AeSTENBHOCTV HA OCHOBE MH(DOPMALIMOHHOM 1
6mbnuorpadnyeckor KynbTypbl C MPUMEHEHNEM UHADOPMALIMOHHO-KOMMYHMKALMOHHbBIX TEXHOMOMMA U C y4eTOM
OCHOBHbIX TpeboBaHUiA NHOPMALIMOHHON 6e30MacHOCTY.

3HaTb cTaHAapTHbIE NaKeTbl U CPeACcTBa aBTOMATU3MPOBAHHOMO MPOEKTUPOBAHUS, anrOPUTMUYECKOE U NPOrpamMMHoe
obecneyeHne CPeacTB 1 CUCTEM MALLMHOCTPOUTENBHbBIX MPON3BOACTB.

JonxeH ymeTb:

YMeTb AEMOHCTPMPOBATb CMOCOBHOCTb K CAMOOPraHn3aLmm 1 camMoobpasoBaHuio.

YMeTb pewatb CTaHAapTHbIE 3a8a4n NPoeECCUOHANBHOM AESTENBHOCTM HA OCHOBE MHAPOPMALIMOHHOW U
6rbnrorpadonyeckoin KynbTypbl ¢ MPUMEHEHNEM UHEPOPMALIMOHHO-KOMMYHUKALMOHHbBIX TEXHONOMWA 1 C y4eTOM
OCHOBHbIX Tpeb6oBaHUIA MHCPOPMALIMOHHOK He3onacHoCTy.

YMeTb BbINONHATL pa60Tb| no MmoaennpoBaHMio Npoaykunm n 06bekToB MallMHOCTPOWUTENbHbIX NPON3BOACTB C
ncnonb3oBaHMeM CTaHOapPTHbIX NakeToB U CpencTB aBTOMaTu3npoBaHHOIO NPOEKTUpPoOBaHNA, MPUMEHATDb
anroputMmmyeckoe n nporpamMmmHoe obecneyeHune cpencTs U CUCTEM MAWWMHOCTPOUTENbHbLIX MPON3BOACTB.

JonxeH Bnagetb:

BnapeTb cnocobHOCTbIO K camoopraHm3aumm 1 camoobpasoBaHuio.

BnageTb cnocobHOCTbLIO pelaTb CTaHaapTHbIE 3a4a4K NPOGECCHOHANBHON AEATENbHOCTW HA OCHOBE
VHPOPMaLMOHHOM 1 6ubnuorpadpryeckort KynbTypbl ¢ MPUMEHEHUEM MHIPOPMALMOHHO-KOMMYHUKALMOHHbIX
TEXHOMOMMIA 1 C Y4ETOM OCHOBHbIX TpeboBaHWUI MHOPMALMOHHOW 6e30MacHOCTM.

Bnanetb cnocobHOCTLIO BLINOMHSATL PaboThbl MO MOLENMPOBAHMIO NPOAYKLMM 1 06BEKTOB MALLMHOCTPONTENbHbIX
NPOW3BOACTB C UCMONb30BaHNEM CTAHOAPTHBIX NAKeToB 1 CPEACTB aBTOMATU3MPOBAHHOMO MPOEKTUPOBAHNS,
NPVMEHSATL aNrOPUTMMYECKOE M NMporpaMmMHoe obecneyeHne CPeacTB U CUCTEM MALMHOCTPOUTENbHBIX MPOU3BOACTB.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.14 OucunnavHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 15.03.05 "KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHmne MawmnHOCTPOUTENBHbIX
npon3soncTB (TEXHONOrMs MaWMHOCTPOEHMS)" 1 OTHOCUTCS K 6a30B0I (06WwenpodheccnoHanbHoOM) YacTu.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 13 24. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcumnnmHel "TeopeTtnyeckas MexaHuka"; 15.03.05 "KOHCTPYKTOPCKO-TEXHONOMMYeckoe obecneyeHne MawmnHOCTPOUTENbHbIX
npovn3BoACTB".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNVHBIL: 3a4eT C OLIEHKOW BO 2 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboTbl,
Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckunelabopaTopHbie)
Jlekumm 3aHATUA pab6ortbl
1 Tema 1. BeegneHwe. MNpeomet un 5 5 5 0 4
pasfnenbl AMCUMNINHBI, MX 3a8a4u.
Tema 2. CnoxHoe OBUXEHNE TOYKN,
2 TBEPOOro Tena. z 2 2 0 4
Tema 3. lnockoe oBuxeHve
8. TBEPOOro Tena. 2 2 2 0 4
Tema 4. BpaweHnue tBépgoro tena
BOKPYr HEMOABWXHOMN TOYKM.
4. CB060HOE OBUXEHWE TBEPLOIO 2 2 2 0 4
Tena.
Tema 5. Ctatnka. OCHOBHblE
5. MOHATMS N aKCMOMbI CTATUKN. 2 2 2 0 4
6. Tema 6. Teoprsi MOMEHTOB 1 Nap cun. 5 > > 0 4
Tema 7. PaBHOBecHe abConMtoTHO
7. TBEPOOro Tena. 2 2 2 0 4
Tewma 8. PaBHoBecue Tena npu
8. [Hann4mm TpeHns. LleHTp TaxecTtu 2 2 2 0 4
TBEPOOro Tena.
Tema 9. BeneHue. 3akoHbl
9. HbtoToHa. 3anauv anHamuku. 2 2 2 0 4
Tema 10. OuHamrka HecBOBOOHOA
10.|TOYKK, AMHaAMMKA OTHOCUTENbHOIO 2 2 2 0 4
OBUXEHNS TOYKMU.
Tema 11. lNMpamonunHenHble
1. KonebaHns TOYKM. 2 2 2 0 4
12 Tema 12. Cuctema matepuanbHbix 5 > 5 0 4
TOYeK.
Tema 13. Obwwre TeopeMbl AUHAMUKN
13.|MaTepunanbHOM TOUKN U 2 4 4 0 8
MEXaHN4YeCKON CUCTEMBI.
Tema 14. MpunoxeHns obwmx
14. TEOPEM OMHAMMWKUN K TBEPOOMY Teny. 2 2 2 0 4
15. Tema 15. SneMeHTbl aHANNTNYECKOM 5 > > 0 4
MEXaHUKN.
Tema 16. MpuHUKMN
MamunbToHa-OcTporpanckoro.
16. MoHsTMe 06 yCTONYNBOCTM 2 2 2 0 4
paBHOBECUS.
17.[Tema 17. Teopwus ynoapa. 2 2 2 0 4
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

NToro 36 36 0 72

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. BeepeHue. NMpenmet n pasaens AUCLUIMINHBIL, X 3a0a4M.

MpeaMeT 1 pasnens! OMCUMNAKHBI, UX 3a0a4u. KnHematuka To4ku. Cnocobbl 3anaHus aBvxeHus Todkun. KnuHematvka
TBEépOOro Tena. MoHsTe 06 abcontoTHO TBEPLOM Tene. [MocTynaTensHoe ABunXeHue TBEpLOro Tena. BpauweHue
TBEPOOro Tena BOKPYr HEMOABMXHON OCH.

TpaekTopus 1 ypaBHEHUE OBVXEHUS TOHYKM, HAXOXAEHME CKOPOCTU U YCKOPEHNS TOYKK. BpawartenbHoe OBUXeHue
TBEPLOro Tena BOKPYr HEMOABVXHON OCH.
Tema 2. CnoxHoe ABUXEeHUe TOUKM, TBEPAOro Tena.

CnoxHoe oBuXeHue Touku, TBEpLoro Tena. ABCONOTHOE, OTHOCUTENBHOE, NMEPEHOCHOE ABUXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHBbIE CKOPOCTM N YyCKopeHus. Teopema cnoxeHuns ckopocTein. Teopema Kopuonuca.
Kopwvonucoso yckopeHue.

YDaBHeHI/IFI CNOXHOro OBUXeHNs To4kn. CnoxeHune CKOpOCTeVI Toukn. CnoxeHme yCKopean7| To4kn. CnoxeHune
OBUXeHun Tena. CMelWaHHble 3a0a41 Ha CNOXHOE OBUXEHNE TOYKU U TBEPOOro Tena.

Tema 3. Nnockoe asuxeHue TBEpAOro Tena.

lNnockoe nBunxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOYEK
NAOCKON courypbl. Teopema 0 NPOEKUMSAX CKOPOCTEN OBYX TOYEK NNOCKon ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LEHTP YCKOPEHWUIA.

YpaBHeHus OBUXEHNS NNocKon domrypbl. CKOPOCTM TOYEK MNNOCKON dpurypbl. MrHOBEHHbIN LLEHTP CKOPOCTER. Y CKOpeHNs
TOYEK MNIOCKOW Courypbl.

Tema 4. BpauieHue TBEpAoOro tena BOKpYr HeNOABMXHOM TOYKU. CBO6OAHOE OBMXEHUe TBepaoro Tena.

Yrnbl Orinepa. YpasHeHus chepmnyeckoro ABUXeHns TBEpLOro Tena. Teopema o nepemelleHmn TBEPAOro Tena,
MMeoLLEero 04Hy HENOABMXHYIO TOYKY. YrnoBas CKOPOCTb U YrioBOE YCKOpPEeHWe Tena npu chepruyeckom ABUXEHNN.
CKOpOCTU 1 YCKOPEHUS TOYEK TBEPLOrO TENA NpY CAPEPUHECKOM ABMXeHUN. CBOBOOHOE ABUXEHWE TBEPLOro Tena.

LlBnxeHuve Tena, nMeroLLero O0OHY HENOOBUXHYIO TOYKY.
Tema 5. Ctatka. OCHOBHbIE MOHATUS U aKCUOMbI CTaTUKM.

I'IpeumeT cTatukum 1 eé ocHoBHble 3aaa4n. OCHOBHbIE onpeneneHna N NOHATNUA CTaTUKN. AKCNOMbI CTaTuKM. TeopeMa (0]
paBHOBECUN TpéX HenapannenbHbIX CU. Cuctema cxogsaWmxcs cun; npueeneHmne K paBHOﬂeIZCTBy}OUieIZ.
AHanuTuyeckmnin cnocobd onpeneneHns paBHO,EleIZCTBy}OU.LeIZ. FeOMeTpmquKme N aHanntTnyeckme ycnoemsa pasHosecus
CNCTEMbI CXOO5LWKnXCA CAN.

Cwvnbl, NIMHUN BENCTBUS KOTOPbIX NepecekatoTcs B 04HOM To4Ke. PaBHoBeCcHe cuCTeEMbl CXOAAWMNXCS CUN.
Tema 6. Teoprssi MOMEHTOB U Nap Cu.

Teopusi MOMEHTOB 1 nap cui. MOMEHT Cunbl OTHOCUTENBbHO TOYKM (LeHTpa). MOMeHT cunbl oTHOCUTENbHO ocw. lMapa cun
n eé MoMeHT. Teopembl 0 Napax. Jlemma o napannenbHOM nepeHoce cunbl. [NaBHbIA BEKTOP U FNaBHbIi MOMEHT CUCTEMbI
cun. MNprBeneHne cuctembl CUN K LLEHTPY (OCHOBHAs Teopema CTaTuku).

PaBHoBecue I'IpOI/I3BOJ'IbHOI7I NAoCKoW cnuctembl cun. PaBsHoBecue I'IpOI/I3BOl'IbHOI7| npOCTpaHCTBeHHOIZ CNCTEeMbl CUN.
Tema 7. PaBHoBecue abCconoTHO TBEPAOro Tena.

YcnoBusi paBHoBecust abCOMOTHO TBEPAOro Tena npw AeMCTBUM PasfnyHbIX cUCTeM cun. Tpu (oopMbl yCrnoBwii
PaBHOBECUS MNIOCKON CUCTEMBI cvn. PaBHOBeCHE COCTaBHOM KOHCTPYKLMU. CTaTnyecku onpenenmmbie U CTaTuyecKm
HeonpenenuMble 3anayu.

PaBHoBecKe cocTaBHOW KOHCTPyKUunN. OnpeneneHne ycunuin B CtepxHax goepm no cnocoby Puttepa.
Tema 8. PaBHoBecue Tena npu Hanuuum TpeHus. LLeHTp TaXecTn TBEppoOro tena.

PaBHoBecre TBEpOoro tena npu Hanuyum TpeHus. TpeHne ckonbXxeHus. TpeHne kadeHns. KoHyc TpeHus. LieHTp
TSXecTn TBEépaoro Tena. LieHTp taxecTn nnocko gourypbl. CTaTMyeckmini MOMEHT MNOWaamn niockKon urypsl
OTHOCUTENbHO ocy. MeToabl ONpefeneHns LEHTPOB TAXeCTU Ten. NonoxeHne LeHTpa TAXECTU HEKOTOPbIX TeN.
Cunbl TpeHuns. TpeHne CKONbXEHNS, TPEHUE KadyeHUs.

Tema 9. BeeneHue. 3akoHbl HbloTOHa. 3apayun AMHaMUKM.

OcHoBHble NOHATMSA. 3akoHbl HbtoToHa. JdudpdoepeHumanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpatHas
3a4a4m anHaMmukm.

OnpepneneHve cvn no 3agaHHoMy ABuxeHuio. ObpaTHas 3afada auHamuku. JudgpdpepeHunansHblie ypaBHeHUs
IBUXEHUS MaTepuarnbHOM TOUKU (MPSIMOIMHENHOe 1 KpUBONUHEHoe asuxeHns). CeobonHoe nafneHue tena 6es yuéta
COMPOTMBNEHUS BO3OyXa.
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Tema 10. luHammuka HecBo604HOM TOUKU, AMHAMUKA OTHOCUTE/IbHOIO ABVNXEHUSI TOUKW.

HecsobonHas matepuanbHas Touka. CBsav U SMHaMuyeckre peakuum cesasel. JuddpepeHumnansHble ypaBHEHNS
LBUXEHNS TOUKW NO 3a0aHHOW KprBoi. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOUKW. MNepeHocHas u
Kopuonucosa cunbl MHepuun. MprHLUA OTHOCUTENBHOCTM KNaccU4Yeckoin MexaHuku. Cnyyai OTHOCUTENBHOMO MOKOS.

OTHOCMTENBHOE OBUXEHME MATeEPMaAsTbHOM TOYKN. HacTHble CnyYam OTHOCUTENIbHOrO OBUXEHNS MaTepUanbHON TOYKN.
Tema 11. MpsiMmonuHenHble Kone6aHUS TOUKM.

Buabl konebatenbHbIX ABUXEHWI MaTepranbHol Touku. CBobooHbIe 1 3aTyxatowwme konebaHus. Mpumepsl Ha
cBoboHble konebaHus. CeBoboaHble konebaHus rpysa, NoABEWEeHHOro K NpyXuHe. Anepnoanyeckoe ABnXeHue.
BbiHyxaeHHble konebaHus. SBneHve pesoHaHca. siBnexHme 6ueHnit. CeoboaHble konebaHus 6e3 yuéta ConpoTMBNEHNS.
3atyxatowme, BbHyXAeHHble KonebaHus.

Tema 12. Cuctema MaTtepuanbHbIX TOYEK.

CucTtema matepuanbHbix Todek. Teépaoe Teno. Cunbl, OeACTBYOWME HA TOYKM cucTeMbl. LileHTp Macc cnctemsl
mMartepuasnbHbIX TOYEK M ero koopanHatbl. Teopema 0 ABMXEHMM LieHTpa Macc. MOMeHTbI nHepumn TBEPAOro Tena
(cuctemnbl). Pagnyc nHepummn. Teopema 0 MOMeEHTax MHepLUM TBEPAOro Tena OTHOCUTENBHO napannefibHbiX OCENn.
LleHTpobexHble MOMEHTbI MHepUMMX Tena.

"eomeTpuns Macc: LEHTP Macc CUCTEMbl, MOMEHTbI MHEpLUMX TBEPIbIX TeN. Teopema 0 ABUXEHWU LieHTpa Macc.
Tema 13. O6LUMe TeOpeMbl AMHAMUKN MaTepuanbHOW TOUKN U MEXaHUYECKOW CUCTEMBDI.

TeopeMbl 06 M3MEHEHMUN KONMYECTBA OBUXEHNS MATEPUANTBHON TOUKM U MEXAHWYECKON cncTeMbl. Teopema 06
W3MEHEHUV MOMEHTA KONMYECTBA LBUXEHUS MaTepranbHO ToUKM. Teopema 06 N3MEHEHUW KNHETUHECKOTO MOMEHTA
MEXaHN4YECKOW cuCTeMbl. AnemeHTapHas paboTta cunbl; pabota Ha KOHEYHOM MyTU. TeopeMbl 06 N3MEHEHUN
KMHETNYECKOW SHEPrU MaTEPUANbHON TOUKM U MEXaHMYeCKoM cucTeMbl. [oTeHumanbHble cunbl. Cunosoe none,
YCNoBWSl NOTEHLMANBHOCTW CUMIOBOIO NoNs. 3aKOH COXpaHEHNs1 MEXaHUYECKON SHEPTUM MaTepunanbHoi Toukn. NHTerpan
aHepruu. [MoHATUE 0 paccemBaHNM NOMHON MEXaHWNYECKON SHEPTUN.

TeOpeMbI 00 N3MEeHeHMN KonmyecTBa OBUXEHUS MaTepmaanoﬁ TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEeHEHNN MOMEHTAa Konnyectea MaTepmaanom TOYKW. TeOpeMbI 00 N3MEHEHNN KUHETUYECKOA aHeprun MaTepmaanon
TOYKN N MEXAHNYECKOW CUCTEMBI.

Tema 14. NMpunoxeHus obLLUX TeOpPeEM AUHAMUKK K TBEPLAOMY Teny.

OundbdpepeHLumanbHble ypaBHeHMs NocTynaTensHoro ABMXeHust TBépaoro Tena. JudpgoepeHumanbHoe ypaBHeHve
BpaLeHNs TBEPAOro Tena BOKpyr HemoABuXHON ocu. duamdeckuii MasaTHuk. OnpeneneHe OUHAMUYECKMX peakLuii
noAaWwnnHUKoB. JuHamnyeckas ypaBHOBELWEHHOCTb TeNa Ha ocv BpalueHusl. OnbiTHoe onpeaeneHne MOMEHTOB HepLMA
TBEPAbIX Ten. dndpdpepeHunansHblie ypaBHEeHUS MNOCKOro U cqoepuyeckoro asuxeHnin Teépaoro tena. MpubnmnxeHHas
Teopus rMpocKonoB.

lMnockonapannensHoe (NNockoe) ABMXeHne TBEpaoro Tena. [laBneHne Bpawarouerocs TBEpOoro Tena Ha ocb
BpalLeHNs.

Tema 15. dneMeHTbl aHaNIMTUYECKON MEeXaHUKMW.

O6061WEHHbIE KOOPAMHATBI U YACNO CTEMNEHEN CBOOOAbI MEXaHM3Ma. BO3MOXHbIE NEpeMELLEHNS MEXaHNYECKOW
cucTeMbl. ipeanbHble ¢Bsa3u. MpuHLMN BO3MOXHBIX NepemelleHuii. Obliee ypaBHEHNE aHaNUTUYECKON ANHAMUKM.
06061wWwEHHbIe cunbl. Cnocobbl BbluMcneHns 00600WEHHBIX Cun. YCNOBUS PaBHOBECUS MEXAHWNYECKON CUCTEMBI B

006006LWWEHHBIX KoopauHaTtax. YpaBHeHue JlarpaHxa aons KOHCEpBaTUBHBIX CUCTEM. YCNOBUS PABHOBECUS
KOHCEpPBATMBHOW CUCTEMbI. YpaBHeHNS JlarpaHxa BTOporo poga.

MpuHLUMN BO3MOXHbIX NepemelleHnii. YpasHeHune JlarpaHxa ons KoHcepBaTuBHbIX CUCTEM. YpaBHeHus JlarpaHxa
BTOPOro poaa.

Tema 16. MpuHuMn MamunbToHa-OcTporpanckoro. NMoHsTMe 06 YCTOMYUBOCTUA PAaBHOBECUS.

Obwme noHaTus. dudpdpepeHumpoBaHme 1 BapbupoBaHve B MexaHuke. dugdpepeHunanbHoe ypaBHEHNE KPUBOIA,
peanuayioLer SKCTpeMyM 3a4aHHOro KPUBOANHENHOMo HTerpana. ®yHkumsa MammnbToHa. MpuHumn
amunbToHa-OcTporpanckoro. MNMoHsATMe 06 YCTONYMBOCTU PABHOBECKS.

OnpepneneHne ycnosuii paBHOBECKS CUCTEMBI. Y CTONYMBOCTb PaBHOBECKS.
Tema 17. Teopus ynapa.

SBneHve ynapa. YaapHas cuna v yaapHblii umnynsc. OCHOBHbIE LOMYLWEHWS U1 OCHOBHOE YpaBHEHWE B TEOPWM yaapa.
Teopema 06 U3MEHEeHUN KONMYECTBA ABVXEHUS MEXaHNYECKOW CUCTEMBI Npu yaape. Yaap wapa 0 HeNoABUXHYIO
noBepxHocTb. KoadhdouLmeHT BoccTaHOBNEHNS Npw yaape. Mpsmoii LeHTpanbHbIi yaap asyx ten. MNoteps
KMHETNYECKOV SHepruun npuv yaape AByX Ten.

Yoap.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

KETPOHHBH
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMMeTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 2
TeKyLLMI KOHTPO/Ib

1. BeeneHue. [NpenmeT n pasgenbl GUCUMNANHDBI, X 3a4a4u.
2. CnoxHoe OBUXeHMe TOYKK, TBEPLOro Tena.

3. Nnockoe aBuxeHue TBEPLOro Tena.

7. PaBHOBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecve Tena npu Hanmuum TpeHus. LieHTp TaxecTu
lMncbmeHHoe TBEpPIOro Tena.

1 |mnomawHee 3apgaHne |OK-5,TK-11, OlK-2 9. BeeneHne. 3akoHbl HbloToHa. 3agayu guHammnku.

10. JnHammka HecBoOOOHOM TOUYKW, OMHAMUKA OTHOCUTENIbHOIO
OBUXEHNS TOYKN.

11. MNMpsiMonnHeiHble kKonebaHns TOuKM.

13. O6Lwme TeOpeMbl AMHAMUKN MaTEPUaNbHOM TOUKM 1
MEeXaHN4YeCKON CUCTEMBI.

14. MpunoxeHunst 06WmMX TEOPEM ONHAMUKK K TBEPLOMY TEny.

1. BeeneHue. NMpeamet u pasnensl AUCUNMAUHBI, UX 3a8a4u.
2. CnoxHoe OBUXeHWe ToYKK, TBEPAOro Tena.

3. Nnockoe aBuxeHue TBEPLOro Tena.

7. PaBHoBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecwue Tena npu Hanuymm TpeHus. LleHTp TaxecTn
TBEPOOro Tena.

9. BeeneHue. 3akoHbl HbioToHa. 3a0a4n OUHaAMUKW.

OK-5, OrK-2 , NK-11 10. dunHammnka HecBoOOOHOM TOYKN, OMHAMMKA OTHOCUTENBHOrO
OBUXEHNS TOYKW.

13. O6wwure TeopeMbl AMHAMUKM MaTepranbHoM TOUKK U
MEXaHN4YeCKON CUCTEMBI.

14. MpunoxeHns obwmx TeopeM AMHaMKK K TBEPOOMY Teny.
15. SneMeHTbl aHaNUTUYECKOM MEXaHUKMN.

16. MpuHumn MamunbToHa-OcTporpaackoro. MNoHsTue 06
YCTOMHYMBOCTY PaBHOBECKS.

5 KoHTponbHas
paboTa

KETPOHHBH
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Otan

ddopMa KoHTpons

KOMMNeTeHuun

OueHnBaemble

Tembl (pa3nenbl) AUCLUMUHDI

3 |YcTHbii onpoc

OK-5, OlK-2,

ONOOTWN =

MK-11

. BeeneHrve. MNpeomet 1 pasgensl UCUUMANHDBI, UX 3a0a4).
. CnoxHoe gBuxeHne To4KW, TBEPLOro Tena.

. Mnockoe aBnxeHue TBépOoro Tena.

. CtaTtnka. OCHOBHbIE MOHATUS N aKCUOMbI CTATUKMN.

. Teopvs MOMEHTOB 1 Nap cwn.
. PaBHoBecue abcontoTHO TBEPLOro Tena.

. PaBHoBecue Tena npu Hanu4um TpeHus. LIeHTp TaxecTu
TBEpPIOro Tena.
9. BeeneHune. 3akoHbl HbtoTOHa. 3a0a4n AMHaMUKW.

10. JnHamumka HecBoOOOHOM TOUYKW, OUHAMUKA OTHOCUTENTIbHOTO
OBVXEHNS TOYKM.
11. MNMpsiMonnHeiHble konebaHns TOuKW.
12. Cuctema maTepuanbHbIX TOYEK.
13. O6Lwme TeopeMbl AMHAMUKN MaTEPUANbHOM TOUKM 1
MeXaHW4eCKom CUCTEMBI.

3ayer ¢ oL eHKon

OK-5, OlnK-2, NK-11

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nuyHbIX aTanax ux oopMupoBaHus,

onucaHue wkKan oueHnsaHusA

Kputepum
®opma OL,eHNBaHUSA 3ran
KOHTpoOns
OTnAnYHO Xopoluo |Y,u,osn. |Hey,u,.
CemecTp 2
TekyLLU KOHTPONb
MNMucbmeHHoe MpaBnnbHO BbINOMHEHDI [[MpaBUbHO BbIMONHEHA |3afaHns BbiMONHEHbl  |3aAaHUst BbIMOHEHDI
JoMallHee BCE 3a4aHus. 6onbluas yacTb 6onee 4eM HaAMONOBUHY. [MEHEE YEM HAMONOBUHY.| 1
3agaHue MpoLeMOHCTpMPOBaH  (3amaHui. MpwucyTcTBytOT MponeMoHCTprpoBaH
BbICOKMI YPOBEHb MpucytcTeytoT CepbésHble OWnHKN. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MaTepuanoM. [HeaHauyMTenbHole MpoLeMOHCTPMPOBaH  |ypOBEHb BNafeHUS
MposiBneHs owwn6KN. YLOBNETBOPUTENBHBIA  [MATEPUANOM.
MPEBOCXOHbIE MponeMOHCTPMPOBaH  [ypoBeHb BNaneHus MposiBneH.
CMnocobHOCTK XOPOLWNIA YPOBEHD Matepuranom. He[0CTaTOYHbIE
MPUMEHATb 3HAHNUA U [BnaaeHus MmatepuanoM. ([posiBneHbl HU3kme cnocobHoCTK
YMEHWS K BbINONHEHUKO |MposiBneHbl cpefHne  [cnocobHOCTM NPUMEHSATL 3HAHNSA U
KOHKPETHbIX 3a4aHuiA.  [cnocobHOCTM NPVMEHSATb 3HAHNS N [YMEHMS K BbIMONHEHNIO
NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHNIO |KOHKPETHbIX 3a4aHniA.
YMEHMS K BbINOMHEHNIO |KOHKPETHbIX 3aAaHNIA.
KOHKPETHbIX 3aaHUIA.
KoHTponbHas [MpaBnnbHO BbINONHEHDI |[TpaBMIbHO BbINONHEHA |3afaHus BbiNOAHEHbl  |3a4aHus BbINOMHEHbI
pabota BCE 3a4aHus. 6onbwas yactb 6onee 4eM HaMoOMOBVHY. [MEHEE YEM HAMOMOBUHY.| 2
lMpoaeMoHCTpUpoBaH  |3abaHuii. MpucytcTeyioT lMpoaeMoHcTpupoBaH
BbICOKMI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. Hey00BNeTBOPUTENbHbIN
BfafeHns MatepuanoM. [HeaHauymTenbHbole MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHns
MposBneHs owmbKu. YOOBNETBOPUTENBHBIA  [Matepuanom.
NPEeBOCX0HblE MponeMoHCTPUpOBaH  [ypoBeHb BNaneHus MposBneHs
cnocobHocTM XOpOLWWIA ypOBEHb mMarepuanom. He[oCcTaTo4HbIe
MPUMEHATb 3HAHWA N [BnageHns matepuanoM. ([posiBneHbl HU3Kme cnocobHocTM
YyMEHUS K BbiNonHeHUo |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3aaHuniA.  [crnocobHocTU NPVUMEHSATb 3HAHNA N [yMEHMS K BbIMONHEHNIO
NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHNIO |KOHKPETHbIX 3a4aHniA.
YMEHMS K BbINOMHEHNIO |KOHKPETHbIX 3aAaHnIA.
KOHKPETHbIX 3a0aHu.
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npovn3BoACTB".
dopma Kputepum Oran
KOHTpoOns oL eHMBaHUS
OTnnYHO Xopoluo Ynosn. Heyn.
YCTHbIR onpoc B oTtBeTe kavyecTBeHHO |OCHOBHbIE BONPOCHI Tema yacTuyHO Tema He packpbiTa.
packpbITO cogepXxaHue |TeMbl pacKkpbiTbl. packpbita. OTBeT cnabo |[oHsTWiAHbIA annapart 3

Tembl. OTBET XOPOLWO
CTPYKTYpPUpPOBaH.
MpekpacHo ocBoeH
NOHATUNHbBIA annapar.
[MpooemMoHcTpupoBaH
BbICOKUIA YPOBEHb

CtpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo o0cBOeH
NOHSATUIHBIA annapar.
[MpooemMoHcTpmpoBaH
XOPOLWWA YpOBEHb

CTPYKTYpPUPOBaH.
[MoHATUAHBIA annapat
OCBOEH YacTUYHO.
[MoHUMaHWe oTAEeNbHbIX
NOSIOXEHUN 13
marepuvana rno Teme.

OCBO€EH
HeyOOBNEeTBOPUTENBHO.
lMoHnMaHune maTepmana
doparmMeHTapHoe nunu
oTcyTCTBYeT. HeymeHune
doopMynmMpoBaTb CBOU

CUCTEMATMNYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOorpaMMHOro
mMaTtepuana, yMeHue
cB060AHO BbINOMHATb
3ajaHus,
NpenyCMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO MTepaTypy u
3HaKOM C
OOMNONHNTENBHOWA
nnteparypon,
peKOMeH10BaHHOM
nporpammon
ONCUMNNINHBI, YCBOWN
B3aMMOCBS13b OCHOBHbIX
MOHSATUIA ONCLUMMNINHBI B
NX 3HAYeHUN ons
npnobpeTaemMolii
npodpeccuu, Nposasun
TBOpYECKME
CrnocobHoCTY B
MOHUMaHNK, N3NOXEHUN
1 NCNONb30BaHNM
y4ebHO-NPOorpaMMHOro
MaTepuana.

y4eBbHO-MPOrpaMmMHoro
mMartepmana, ycrnewHo
BbINOMHNN
npenyCMOTPEHHblE
nporpammor 3anaHus,
YCBOUN OCHOBHYHO
nuTeparypy,
PEKOMEHAOBAHHYIO
nporpammor
OMCLUUNAWHBI, nokasan
cumcTemMatnyeckun
Xapakrtep 3HaHui no
OVCUUNIVHE U
CNocobeH K ux
CaMOCTOSITENbHOMY
MOMONHEHUIO U
06OHOBNEHNIO B X04€
nanbHenwern y4ebHoik
paboTbl 1
npodgeccuoHanbHom
NesTeNbHOCTU.

y4ebHO-NPOrpamMMHOro
Matepvana B o6beme,
HeobxoaMMoM ans
LanbHenwemn y4ebbl n
npeacTosien paboTs
rno npodpeccun,
cnpaeuncs ¢
BbINOMHEHWEM 3a0aHNA,
npenyCMOTPEHHbBIX
nporpammon, 3Hakom c
OCHOBHOW nuTeparypom,
peKkoMeHO0BaHHOM
nporpammon
LMCLUNAWHBI, [OMYyCTUN
MOrpeLHOCTU B OTBETE
Ha aK3aMeHe v npu
BbINONHEHNN
9K3aMeHaLIMOHHBIX
3aaaHuid, Ho obnanaert
HeobX0ANMbIMM
3HAHMAMU ONs NX
YCTpaHeHns noa
PYKOBOLACTBOM
npenonasaTtens.

MOHMMaHWs MaTepvana. [MoH1MaHus matepuana. |Y LoBneTsopuTeNbHoe |Mbicnu, obcyXxaaTtb
[MpeBocxonHoe yMeHne |Xopolee yMeHve yMeHue ONCKYCCUOHHbIE
oopMynmpoBaTb CBOU  |hOpMyMpPoBaTh CBOM  |POPMYNMPOBATL CBOM  [MONOXEHMSI.
Mbicnn, obcyxaatb Mbicn, obcyxaatb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LIMCKYCCUOHHbIE LNCKYCCUOHHbIE
MONOXEHUS. MONOXEHUSI. MONOXEHMSI.

3auer ¢ oueHkomn|Obyyatowumiics Obyuatowmiics Ob6yvatowwniics Obyvatowmiics
obHapyxun 0bHapyxun nonHoe obHapyXxun 3HaHne obHapyxun
BCECTOPOHHee, 3HaHve OCHOBHOrO 3HauuTenbHble Npobensbl

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOrpaMMHOro
martepwuana, gonycTun
NpVHUMNanbHble
ownbkmn B BbINOMHEHNN
npenycMOTPEHHbIX
nporpammor 3agaHunin n
He cnocobeH
NpPoOONXuUTb 0byyeHne
UNK NPUCTYNUTb MO
OKOHYaHWK
yHMBEpCUTETa K
npogoeccnoHasnbHom
nesitensHocTn 6e3
LONONHUTENBHbIX
3aHATUIA NO
COOTBETCTBYIOLEN
OVCUMNIHE.

6.3 TunoBble KOHTPONbHbIE 3a4aHUS UM UHblE MaTepuanbl, HeO6X0AUMbIe OISl OLLeHKW 3HAHUMN, YMEHWUH,
HaBbIKOB M (UNIM) ONbiTa AEATENIbHOCTU, XapakTepu3yoLLLMX aTanbl (hOpMMPOBaHMSA KOMNETEHLMIA B NpoLecce
0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. MMucbMeHHOe poMallHee 3agaHue
Temnl 1,2,3,7,8,9,10,11,13, 14

3apava 10.13.

OnpenennTb ypaBHeEHWE OBUXEHNS 1 TPAEKTOPWIO TOUKM oboaa koneca paauyca R=1 M. aBToMo-6uns, ecnu asTomobunb
LBUXETCS MO NPSMONMHENHOMY MYyTN C NOCTOSIHHOW ckopocTbio 10 M/c. Mpu-HSATb, 4TO KONECO KaTUTCS 63 CKONbXEHUS;
3a Hayano KoopAuHaT B3ATb HA4YaNnbHOE MONOXEHME TOYKM HA NYTW, MPUHSATOM 32 OCb OX.

3apava 12.1.

Moe3n oBMXETCSA CO CKOPOCTbIO 72 KM/Hac; Npy TOPMOXEHWW OH NoNyYaeT 3amennenune, pasHoe 0,4 M/c2. Hantn, 3a
Kakoe BpeMs [0 npuxoda noesaa Ha CTaHUMIo M Ha KakoM OT HEE PacCTOSIHUMN AOMKHO BbiTb HAYATO TOPMOXEHNE.

3apava 12.9.
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Moesn oBnxeTcs paBHO3aMenNeHHO Nno gyre okpyXxHoctu pagmyca R=800 M. n npoxoaut nytb =800 M., umes
HavanbHylo ckopocTb v0=54 km/4ac n KoHevHyto v=18 km/4ac. Onpenenntb NONHOE YC-KOPEHUe Noe3aa B Havane u B
KOHLIe Oyru, a TakxXe BpeMs ABVMXEHWUS No 3TOn oyre.

3apava 12.13.
LBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHaax). Haintu TpaekTopumio TOYKM, BENNYMHY 1 HAnpaBieHUe CKO-POCTy, a TakxXe
BEIMYMHY U HANpPaBneHNe YCKOPEHNSI.

3apava 13.4.

Teno, Ha4yMHas BpalwaTbCs PaBHOYCKOPEHHO N3 COCTOSIHUS MOKOos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepnennTb yrnoBoe yCKOPEHHe.

3apaya 13.15.

MaxoBoe koneco paauyca R=2 M. BpalaeTcs paBHOyCKOPEHHO U3 COCTOAHMS NOKOS; Yepes t=10 ¢. To4kn, nexaiume Ha
obofne, obnafatT nuHeHon ckopocTbio V=100 m/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOE YCKOPEHNS TOUEK
obogna koneca ons MmomeHta t=15 c.

3apaya 16.10.

MNpsmas AB oBmxeTcs B MNOCKOCTU PUCYHKA, NPUYEM KOHeL, eé A BCE BpeMsl HaxoamTcs Ha nony-okpyxHoctn CAD, a
cama npsiMas BCE BpemMs NpoxoamT yepes HenoasuxHyto Touky C auametpa CD. Onpenennte CKOPOCTb TOYKMN MPSIMONA,
cosnagpawouei ¢ Toukor C, B TOT MOMeHT, Koraa paaunyc OA nep-neHankynsapeH CD, ecnv n3BecTHO, YTO CKOPOCTb TOYKM
A B 9TOT MOMEHT 4 M/C.

3anaya 18.15.

MonayH B kpuBowmnHO-non3yHHoro mexaHnama OAB aBsuxeTcs no oyroeon Hanpaesnswowein. OnpeneniTtb KacatenbHoe u
HOpManbHOe YCKOpeHMs nNondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpneowmn OA
BpawaeTcs, UMes B JaHHbI MOMEHT YrnoBYyt0 CKOPOCTb W=1 paf/c, yrnoBoe yCKOPEeHNe paBHO Hyo.

3apava 19.2.

ApTnnnepuincknin cHapag, oBurascb B aTMocpepe, BpawaeTcs BOKPYr OCU Z C YrnoBO CKOPOCTbI0 W. O LHOBPEMEHHO
OCb CHapsida z BpallaeTcs C YrinoBon CKOPOCTbio W1 BOKPYr ocu |, HarnpasneHHoOW Mo KacaTenbHOM K TpaekTopun LueHTpa
Taxectn C CHapspna. Onpe,uenvm: CKOPOCTb TOYKM M CHapsgda B ero spatliartenbHOM OBMXeHUU, ecnn CM=run 0OTpe30oK
CM nepneHamnKynsipeH ocu z; yron Mexay ocsimu z u | paseH a.

3apaya 23.57.
Peka Hesa Te4éT ¢ BOCTOKA Ha 3anafn no napanneny 60 rpagycos CEBEPHOW WMPOTbl C OTHOCUTENb-HOM CKOpOCTbio 1,11
m/c. HaiiTn cocTaensiowme abCconoTHOroO YyCKOpeHus YacTuubl Bogbl. Paguyc 3em-nn R=6370 kM.

3apaya 1.3.

Ha nHe waxTbl HaxoanTCs Yenoeek Beca 640 H; nocpecTBOM KaHaTa, NEPEKUHYTOrO Yepes3 HeMoa-BUXHBIA 610K,
uenosek yaepxusaet rpy3 B 480 H. 1) Kakoe naBneHve okasbiBaeT YeNOBEK Ha OHO wax-Tbl? 2) Kakoi Hanbonbuuii rpy3
OH MOXET yaepXaTb C MOMOLbIO KaHaTa?

3apaya 2.6.

CtepxHu AC 1 BC coenvHeHbl Mexay coboit 1 ¢ BepTKanbHON CTEHOM NOCPeACTBOM WapHUPOB. Ha wapHupHbIi 6ont C
nericTeyeT BepTukanbHas cuna P=1000 H.

OnpenennTb peakummn aTnx CTEPXHER Ha WapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii cTepx-Hem AC co CTeHoi,
paseH 30 rpagycam, a yron, coctasnsembivi ctepxHem BC co cteHoli, paseH 60 rpa-gycam.

3apaya 2.17.
JBa ognHakosbix umnmHapa | Beca P kaxabivi noaBewweHbl Ha HUTSX K Todke O. Mexay Humn ne-xuT umnuHap |l seca Q.
Bcs cuctema HaxogmTes B pasHosecuu. LlunuHgpel | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbLIM HATLIO C BEPTUKANbIO, 1 YrioM b, 06paso-BaHHbIM NPsSIMOiA, Npoxoasiei Yepes ocu umnuHapos [ u ll, ¢
BEPTUKANbIO.

3anaya 3.10.

K ooHOpOOHOMY CTEPXXHIO, ANMHA KOTOPOro 3 Metpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX PaCCTOSAHMAX APYr OT
hpyra, NnpuMyém aBa KpanHmx - Ha KoHLax cTepxHs. Nepsbiii rpy3 cneea Becut 2 H, kaxablii nocnenyrowmn taxenee
npenblaywero Ha 1 H. Ha kakoM paccTosiHUmM X OT NEBOMO KOHLIA HY>KHO NMOABECUTb CTePXEeHb, 4ToObl OH ocTancs
ropu30HTaNbHbLIM?

3apava 4.10.

3AE
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OpnHopogoHbii ctepxeHb AB Beca 100 H onnpaeTcs 04HMM KOHLOM Ha raakuii rOpM30HTaNbHbIA MO, APYrUM - Ha
rNankyo MioCKOCTb, HAKNOHEHHYO nog yrnom 30 rpamsycoB K ropu3oHTy. Y KoHua B cTtepxeHb nogaepXxnsaeTcs
BEPEBKOM, NepeknHyTol Yepes 650k C 1 Hecyweit rpy3 P; yactb Bepésku BC napannenbHa HakNoHHOM NMIOCKOCTH.
MNpeHebperas TpeHneM Ha bnoke, onpenenutb rpy3 P 1 cyunbl 4aBNeHNs HA MO U Ha HaK/TOHHYHO MAOCKOCTb.

3apava 4.62.

HaliT MOMEHTbI CUT MPUBOLOB B WaPHMpPaxX MexaHmaMa poboTta-MaHUMNynsaTopa, HaxoAsWerocs B paBHOBECUM, KOraa
BTOPOE 3BEHO MOAHATO noA yriom 30 rpadycos Kk ropu3oHTy. Macca obbekta MaHu-nynuposaHust 15 kr. [vHbl 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3apaya 5.11.

Ha HaknoHHOW NNoCcKoCTM NeXuUT npsiMmoyronbHbili 6pyc B Beca 400 H. K HeMy ¢ nomowbto Tpoca NprMcoeanHaoT
npsimoyronbHeili 6pyc A Beca 200 H, KOTOpbIi, CKOMb3si MO HAKNOHHOM MNOCKOCTU, HaTsArmBaeT Tpoc. KoadogouumeHTbI
TPEeHWs ¢ HaknoHHoM nnockocTbio fa=0,5 n fB=2/3. BygeTt nn cuctema B ganbHenwWem HaxoonTbCcs B nokoe? Hantu
HaTsxeHve T Tpoca v BENWYMHBI CUN TPEHWS, OENCTBYIOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yaoepXunBaeTCsa B BEPTUKA/IbHOM MOJIOKEeHUN nNocpencTsom l4eTI::I|C)éX CMMETPUYHO PaC-MONOXEHHbIX OTTAXEK.
Yron Mexnay KaxabiMy OBYyMSA CMEXHbIMU OTTAXKAMU paBeH 60 rpagycam. On-peuenmb AaBneHne MadTbl HA 3EMNIO,
eC/lin HaTaXeHune Kax,u0|7| N3 OTTAXEK paBHO 1 KH, a Bec MayTbl 2 kH.

3anaya 7.12.

Bec pannomauTtsl ¢ 6eToOHHbIM ocHoBaHUeM G=140 kH. K Maute npunoxeHbl cuna HaTsaxeHust aH-TeHHbl F=20 kH n Ha
BbICOTE 6 M - paBHOAelCTBytoWas cun aaeneHns setpa P=50 kH; 0be cunbl ropu-3oHTanbHbl 1 PacnonoXeHbl BO B3aMMHO
nepneHA4nKynspHbIX MIOCKOCTSX; BbICOTA MadyThl pasHa 15 M. Onpenenutb pesynbTUPYIOWYIO PeakLUmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBaHWE MayThl.

3anava 8.9.

Cton cTomT Ha TPEX HoXKax, KOHLbI kKoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHMUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém ueHTp TaXecTu ero pacnonoxeH Ha septukann zOO1, npo-xoasuwen Yyepes ueHTp O
TpeyronbHuka ABC. Ha ctone nomewéH rpya p B Touke M, KoopauHaThl KO-TOpOM X 1 y; ocb Oy napannensHa AB.
OnpepennTb gaBneHve Kaxaom HOXKM Ha non.

3apnaya 26.18.

Macca ctona ctporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xona ctona 0,5 m/c, Bpems
pasroHa 0,5 ¢. Onpenenutb cuny, HeObXoAMMYIO ANs pa3roHa (cunTas ABUXEHNE PABHOYCKOPEHHBIM) U ANs
JanbHenwero paBHOMEPHOro ABUXEHNS CToNa, ecnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxenun 0,07.

3apava 27.10.

IlBa reoMeTpuy4eckmn pasHbIX 1 OOHOPOLHbLIX Wapa CAenaHbl U3 pasnuyHbix Matepmanos. [noTHO-CT MaTepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa napatoT B Bosgyxe. Cuntasi conpoTuBie-Hue cpenbl NPornopLUMoHanbHbIM
KBaLpaTy CKOPOCTW, ONPenennTb OTHOWEHNE MAaKCUManbHbIX CKOPOCTEN WapoB..

3anaya 28.5.

Lns onpeneneHns macchbl rpy>XEHOro Xene3HoO0POXHOro coctasa Mexay TEnnoBo3amn 1 BaroHa-My yCTaHoBUNN
nnHamomeTp. CpeaHee nokasaHue AuHamoMmeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o e BpeMsi cocTas Habpan
ckopocTb 16 M/c (BHa4ane coctas CTOAN Ha MecTe). HaiTn maccy coctasa, ecnv KoadhuumeHT TpeHus 0,02.

3apaya 30.9.

prc Ha4YnHaeT OBUraTtbCs C HayanbHoOW CKOPOCTbIO v0 no FOpI/I30HT8J1bHOI7I LuepoxosaT0|7| NJOCKO-CTK 1 NpoxXoanT Ao
MNOSTHOW OCTAHOBKM paccTosHune s. Ol'lpe,ﬂ,eﬂI/ITb KOSCDC*)I/ILI.I/IGHT TPEeHUA CKONbXEeHnA, cHnTasd, 4to cuna TpeHuns
nponopunoHanbHa HopMaJ/ibHOMY OaBNeHUt0.

3apaya 30.15.
Hanucatb BbipaxeHne NOTEHUMANLHOW SHEPTUM YNPYroi peccopsl, nporubatollencs Ha 1 cM 0T Harpy3ku B 4 kH,
npeanonaras, 410 I'IpOFI/I6 X BO3pacTtaeT npsiMo nponopunoHanbHO HaArpyske.

3apava 31.7.

MapawtotucTt maccol 70 kr BeiBpocuncs ns camonéta u, nponetes 100 M, packpbin napawoT. Hai-Ti cuny HaTskeHns
CTPOMOB, Ha KOTOPbIX YENoBeK Obln MOABELEH K NapalloTy, ECNK B TEYEHUE NEP-BbIX NSATV CEKYHJ, C MOMEHTA PACKPbITUS
napawoTa, Npu NOCTOSAHHOW Cune CONPOTUBNIEHNS OBUXEHMIO, CKOPOCTb NapawoTncTa yMeHblumnach o 4,3 m/c.
ConpoTrBrneHNeM BO3ayxa OBUXEHNIO YenoBeka npe-Hebpeyb.
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3apava 32.26.

Onpegnenntb Nepron cBob6OLHbIX KonebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NMPYXWHaMK C pasHbiMU
koadpcpmumeHtamm xéctkoctn C1 n C2.

3apava 32.71.

"py3 maccol 100 r, NoABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMIAKOCTU. KOathdMUNEHT XE-CTKOCTU NPYXUHbI
C=19,6 H/m. Cnna conpoTtuBneHnsa OBUXEHNIO NPONopLMOHanbHa Nepsoi cteneHn ckopocTu rpyaa: R=kv, roe k=3,5 H
c/M.

HaliTv ypaBHeHVNe OBUXEHUS rpy3a, €CN B Ha4YallbHbI MOMEHT rpy3 Obin CMeWwéH U3 NoNoXeHNs paBHoBeCHs HA 1 cM U
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHMM OT LieHTpa Macc OONXeH OblTb NoABeleH PU3NYECKMin MasTHUK, 4TOBbI Ne-puon ero kayaHuii 6oin
HanMeHbLIMM?

3anava 38.5.

Bbluncnutb KNHETUHECKYIO SHEPIMIO KPUBOLIMMHO-MON3YHHOrO MEXaHN3Ma, eCnv Macca KpuBo-wuna m, AnvHa Kpyusowuna
r, macca nonsyHa M, gnuHa watyHa |. Maccoin watyHa npeHebpedb. Kpu-Bowun cuntatb OAHOPOLHBIM CTEPXHEM.
YrnoBas cKOpOCTb BpaLeHWs KpMBOWUMNA W.

2. KoHTponbHas pabora

Tembl 1,2,3,7,8,9,10, 13, 14, 15, 16

KoHTponbHas pabota COCTOMT M3 TPEX-4eThIpEx 3amau.

Mo pasneny "KnHemartmka" BbINONHAOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOUKM MO
3afaHHbIM ypaBHeHNsaM eé neuxermns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM U BpawarenbHom asmxeHuax", K.3 - "KuHematnyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepnenexHne abcontoTHOM CKOPOCTM U aBCONOTHOMO YCKOPEHMS! TOHKN".

Mo pasgpeny "Ctatmka" CTyOeHTbl BbIMOMHAOT 3a4aHUs U3 CNeaylowWero Yyncna Huxe nepedncneHHbix: C.1 -
"OnpegeneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuuin ornop 1 cun B CTEPXHSX NAOCKOK doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTaBHOM KOHCTPyKLUMKM (cuctema asyx ten)", C.5 - "PaBHoBecue C y4ETOM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop teépnoro tena”, C.8 - "OnpeneneHne NonoxeHms
LeHTpa TaxecTtun".

Mo pasgeny "OdnHamuka" BbINOAHAIOTCS 3aganHus n3 yucna: .1 - "ViHterpmposaHme ondgoepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepManbHOM TOYKW, HAaXOASIWeNCs NoL AEACTBUEM MOCTOSAHHbIX cmun”, [1.2 - "VIHTerpmpoBaHne
InddepeHumanbHbIX YypaBHEHWUA ABUXEHUS MaTepuanbHOM TOYKM, Haxoaswencs nog AericTBMeM nepemerHbix cun”, 1.4
- "ViccnenoBaHme OTHOCMTENBHOMO ABUXEHNS MaTtepuanbHoi Todkn”, [0.6 - "MNpyMeHeHne OCHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHuIo ABUXEHNS MaTepuanbHon To4kun”, 1.7 - "MNpuMeHeHre TeopeMbl 0 OBUXEHWUW LeHTpa Macce K
NCCNenoBaHMIO OBNXEHNS MexaHudeckoi cuctembl”, [1.10 - "MpuMeHeHre TeopeMbl 06 U3MEHEHUUN KUHETUYECKOA
SHEPrnn K N3y4eHunto OBNXEHNS MexaHn4yeckon cuctemol”, .14 - "MpuMeHeHne NprMHUMNa BO3MOXHbIX NepeMeLLeHnii K
peLeHnio 3a8a4 0 PaBHOBECUM CUM, MPUNOXEHHBIX K MEXaHWYECKOW CUCTEME C OLHOI CTENEHbIO CBOBObI".

3anaHus (M3 YMcna Bbllle NEPEUnNCEeHHbIX) U HOMEP BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENBHOW TeTpaan, Ha 061oxKe KOTOPOi ykasbiBaeTCcs OTAeNeHue,
crneumanbHOCTb, HOMEP rpynMbl, Pamunmsa n nHMULManbl CTyaeHTa u HassaHue kageapsbl.

Mpn 0hOpMNEHNN KOHTPOMBHON PaboTbl PEKOMEHAYETCS BbIMNOMHATL CNedytoWwmne npasmna:

1) B TETPAOV OCTaBNATb NONS WMPKHOW 3,5 - 4 CM 451 3aMeYaHnii PELLEH3EHTa;

2) TEKCT yCNoBMS 3a0a4u C YUCNOBbIMA AaHHBIMU NepenncaTtb N3 3a4ad4yHnKa nosiHoCTbIO;

3) cocTaBuTb akkypaTHble YepTexu B MaclTabe ¢ MOMOLbIO KapaHaalla, MMHEeNK U UMPKYNs; He fornyckaeTcst
BbIMOMIHEHNE YEPTEXEN OT PyKU;

4) Ha yepTexax Heobx0OMMO ykasblBaTb BCE HEOOXOAUMbIE PA3MEPbI U BCE BEKTOPLI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) pelweHune 3apay apryMeHTMpoBaTh CCbIIKaMy Ha ONpeaeneHns, akCMoMbl UNN TEOPEMBI;

6) BCe BbluMCeHWs BeCTu B ByKBEHHOM (hopMe, a YMCNOBbIe 3HaYeHNs ByKB MOACTABASATh INLWb B OKOHYATENbHbIE
pe3ynbTathl; 0coboe BHMMaHMe cnenyeT 06patuTb Ha YETKOCTb U306paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucuy, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NOYEPKOM C BbICOTOW BykB HE MeHee 3 MM, criefyeT BbiNONHATL 6e3
CYLLECTBEHHbIX MCMPaBNeHu.

HeBbinonHeHWe 3TUX pekoMeHaaLuii 3aTpyaHSET NPOBEPKY KOHTPONbHOW paboThl 1 CO34aET TPYLAHOCTA NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCcMOTPEHUS.

Ecnn nocne npoBepku npenofasartenem Kkakme-nnbo 3aaadm KOHTPONbHOM paboThl OKaXyTCS HE 3a4TEHHBIMMI, TO BCE
ucnpaeneHus cnegyet NPOn3BOAUTb B TOM Xe TETPaAM Ha YMCTbIX IUCTax, o3arnaeneHHbix "PaboTta Han ownbkamm".
CTyneHT QonXeH UcnpaBnTb BCE OTMEYEHHbIe owunbku. Ecnn 3anayun peweHsl NpaBunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKOM "nonyleHo Kk 3awmTe". Kaxnoe n3 AonylleHHbIX K 3aWmnTe KOHTPONbHBIX 3a4aHuUiA OMXHO ObITh
3alyILeHo CTYOEeHTOM O4HO; B NpoLecce 3alunTbl eMy npeanaraloTcs BONpOChl, OTHOCAWMECS K NPeacTaBNeHHOMY UM
peleHunio 3aaa4, BONPOChl N0 TeOpUK Mo TeMaM 3a4ad; Kak npasuno, CTyAeHTYy npennaraeTcs CaMoCTOSATENbHO PELLNTb
3afayy (MpvMep) No O4HON N3 TeM 3alMILAEMOrO KOHTPONBbHOMO 3a4aHuns.

Mocne 3awwmThl KOHTPONBHOW PaboThl, NPEeAYCMOTPEHHOR Y4eBOHbIM MNaHOM B AAHHOM CEMECTPE, CTYAEHT LOMyCcKaeTCs K
3a4€Ty U aK3aMeHy cornacHo y4ebHOMy nnaHy CreLmnanbHOCTM MO COOTBETCTBYIOWEMY pasfen Kypca TeopeTuyeckoi
MEXaHWKMW.

am PAEKTPOHHBH
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YKasaHusi K BbIMOMHEHWIO 3a4a4 KOHTPONbHOW paboThl No pasneny "KuHemartuka".

3afayn no KMHeMaTuke pewarTcst aHanMTUYeCKUM crnocoboM MyTéM COCTABNEHUS YPaBHEHWI OBUXEHUS TOYKK, Tena B
BblOpaHHO 1K 3afaHHOM cucTeme KoopamHat. Mpu peweHnn 3anay LenecoobpasHo NpuaepXMBaTbCs Cnemyowero
nnaHa:

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

2) BbISIBUTb BCE CBA3M U NOKa3aTb Ha PacyéTHON CXeMe CUCTEMY KoopamHaTt, Hanbonee yaobHyto Ans COCTABNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO NCKOMBIX BESINYUH.

MNpu peweHnn 3apay 3apanua K.1 "OnpeneneHrne cKopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YypaBHEHNSM eé
LBUXEHUS" LenecoobpasHo NpUOEpXMBATLCS CNEOyOWero nopsaka:

1. Vicknioums 13 3afaHHbIX B KOOPAUHATHON (hOpMe YpaBHEHUI OBUXEHNUS BpeMs t, HANTN ypaBHEHWE KPUBOM, 4acTb
KOTOPOW (MMM LIENNKOM BCS KpUBasl) SBNSIETCSH TpaekTopuel apuxeHus. Haueptuts B Macwtabe TpaekTopuio 1 OTMETUTL
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3aaHHbIA MOMEHTbI BPDEMEHM.

2. [Mpoekunm BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM U3 YPaBHEHUA OBUXEHUS METOO0M NPOEKLMA,
npensapuTenbHO MX NpoandgepeHUnpoBaB 1 BbIYUCINB 3HAYEHWUS MPOU3BOOHBIX MPU

t=t1 c.

3. [No HaMAeHHbIM MPOEKUMAM ONpeaensoT MOLYNM BEKTOPOB CKOPOCTH M YCKOPEHNS, a TakXe KacaTenbHOro u
HOPMasnbHOro YCKOPEHUI TOYKMN.

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO NONYYEHHBLIM NPOEKUUSAM. 3aTeM BLIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B Touke npu t=t1 c.

5. Npadpmnyeckoe NOCTPOEHNE CKOPOCTU U YCKOPEHNS ABNSETCH KOCBEHHbLIM KOHTPOMIEM NPAaBUIbHOCTU aHaNUTUYECKNX
BbluMCNEHUIA. B cnyyae, ecnm BbIYMCIEHMS SIBNSIOTCS BEPHBIMU, BEKTOP CKOPOCTM ByAeT HanpaBneH no kacatenbHom K
KPUBOW TpaekTopumn ABUXEHUS (AN5 NPSIMON - coBnagaeT ¢ OTPE3KOM JaHHON NPSIMONA), a BEKTOP MOMIHOIO YCKOPEHUS
rocne pasfoXeHusl Ha KacaTesNlbHyl0 U HOPMalibHYO cocTaBnsilolwme JaéT B MaclTabe 3Ha4YEHUS 3TUX COCTABNSIOWMX.
Kpome Toro, HanpaeneHns aTux BEKTOPOB, & TakXe COCTaBNSoWMX NOMHOr0 YCKOPEHNS, NO3BONSIOT NPOBEPSTb 3HAKM
3HaYeHWU OaHHbIX BENNYMH.

Mpwn pewernn 3anaum K.2 "OnpeneneHne CKOPOCTEN N YCKOPEHUIA TOYEK TBEPLOro Tena npy NOCTynatenbHOM 1
BpaLaTenbHOM ABUXEHMSAX" BHavane onpenensitot koadpguumeHTsl C, Npy KOTOPbIX OCyWecTBnseTcs TpebyeMoe
OBUXeHVe rpysa. 3ateMm, 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 pekomeHaoyeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMs OBUXEHNS rpy3a 1 onpenenstot noctosiHHble C. MoctosHHbe CO n C1 onpegenstoTtca
13 3a8aHHOro ypaBHeHus aBnxeHuns rpysa npu t=0 ¢, a noctosHHaa C2 onpenensercs n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa pasHa x2. Takum 06pasoM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCIUTb €r0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B N0OOA MOMEHT BPEMEHN

2. OnpenensoT KNHEMATUYECKNE XapaKTePUCTMKI (YrNoBble CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXUT
Toyka M. [1ng 3TOro 3anncbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTENbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXXeHHbIE B PaBEHCTBE JIMHEMHbIX CKOPOCTEN TOYEK 3TUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBalOT APYr Mo
Apyxke!) npy N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. Mo n3BecTHbIM hopmynam onpenensioT CKOPOCTb, BpalaTenbHyo U LEHTPOCTPEMUTENBHYIO COCTaBnsowWwme
ycKopeHus Todkm M, a Takke nonHoe eé yckopeHue.

4. MNokasaB Ha pUCYHKe MexaHn3Ma HanpasneHUs YrnoBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
To4yka M, NnpoBOAAT HanpaBneHNs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHUiA
3TOW TOYKW.

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa naockoro MexaHnama" HeobxoamMMo TiaTeNnbHO U3ydnTb
NPVBEAEHHOE HMXE PELIEHNE U MPUMEHNTb ONUCAHHBLIE TaM CNOCOObI K PELLEHMIO 3a4a4K CBOEro BapuaHTa.
MpnBenéM pekoMeHayeMblli NOPSOOK PeWeHns 3TUX 3a4ay.

1. HaxoosT MrHOBeHHbIN ueHTp ckopocTen (MLIC) Tena, coBepluatolwero niockoe ABMXEHUE.

2. OnpegnensoT YrnoByrO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4kum B u C (310 3BeHO coBepaeT nnockoe
OBUXEHNne).

3. BoluncnsoT ckopocTtn Todek B n C, Ha prcyHKe nokasbiBaloT HanpaBneHns yrnoBol CKOPOCTM 3BEHA, COBEPLIAIOWErO
NNocKoe ABUXEHNE, BEKTOPOB cKopocTel Tovek B u C.

4. MNMpoBepsAT NPaBUIbHOCTb BLIYMCIEHUA MOyNein ckopocTel Touek B n C.

5. OnpenensioT yrnoBoe yCKOPEeHNE 3BEHA, COBEPLLAIOLLENO MIOCKOE ABMXEHUE, a TakXe yckopeHns Todek B u C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBMCMMOCTU OT BUAA NPEONOXEHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHve nonsyHa B HanpaeneHo BooONb Hanpaensowen
nonsyHa. ns mexaHm3moB C Koneécamu HanpasneHus HMU YCKOPeHNs To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBecTHbl. OfHaKO ON5 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSIoWmMX
YCKOPEHMS TOYKW. YTNOBOE YCKOpEeHWe 3BeHa, COBEPLIAIOLLEro NNOCKOe ABUXEHNE, B KPUBOLWMWMHO-IIATYHHOM MEXaHn3Me
paccunTbiBaeTcs
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nocne onpeneneHust KacaTenbHOro YCKopeHus To4ku B npu e€ BpalweHun Bokpyr nontoca A, HallgeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABMXHBLIMU KONECaMU, YYMTbIBAS BbIE CKa3aHHOE, MOXHO NyTEM
oudodpepeHuUnpoBaHns yrioBor CKOPOCTU 3BEHA, COBEPLLAIOIWLErO MNNOCKOE ABUXEHWE, N0 BPEMEHU C AalbHENLWNM
npeobpasoBaHVEM 3TOMO BbIPAXEHUS BbIYMCIUTD YTNIOBOE YCKOPEHME 3TOr0 3BEHA. B MexaHuamax ¢ oboumu
MOABVXHBIMU KONécamm 13-3a PAaBHOMEPHOrO BpalleHust 06oux KONéc yrnoBoe YyCKOPEHUE 3BEHA, COBEPLIAIOLLETO
NNOCKOe ABUXEHNE, PABHO HYIIO.

6. Ha pucyHke nokasbiBaloT HanpaBsfieHre yrnoBoro yCKOPeHns 3BeHa, COBEPLIAOILErO NNOCKoe AsmxeHue. [ns
KPMBOLMMNHO-WATYHHOrO MEXaHM3Ma HanpaeneHne 3Toro YriaoBoro YCKOPeHWs COOTBETCTBYET MNONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro yCKOpeHnsa To4ku B npyn oTHocuTensHoM BpalweHuun 3seHa AB Bokpyr nontoca A. [1ns
MeXaHu3Ma C OJHUM NOABWXHbBIM KONECOM Hanpas/ieHNe yrioBoro yCKOPEHUS 3BeHa, COBEPLLAIOWEro Nnockoe
OBUXEHVe, onpenenseTca HanpasneHneM yrioBoro yCKOpeH1s KprMeowmuna.

IOns peweHuns 3afayn na 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npeLBapuTensHoO nayumte Temy "CnoxHoe OBUXEHWE TOYKU" 1, TOrAa, MCNONb3ys TEOPEMbI O CNOXEHMM CKOPOCTEN 1
ycKOpeHuin Touku (Teopema Kopuonuca), npuaepxusantech cnemytowei nocnenoBaTenbHOCT OEACTBIIA:

1. B Hayane Heo6Xx04MMO YCTaHOBUTb OTHOCUTENBHOE MONoXeHUe Toukn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnu nonyyeHHoe 3HayYeHve LyroBoli KoopauHaThl 6yneT oTpuLaTenbHbIM, OTNOXNUTE ToUKy M1 Ha pucyHKe ¢ opyroi
CTOPOHBI 0T ToukM O. MpUMeEpPHO LN NONOBKHbLI BAPMAHTOB To4ka M MOXET aBuratbcsi B 060MX HanpaBneHnsix ot
HavanbHOWM TOYKM OTCHETA AyroBOW KoopamHaTbl TOHKM M, OTHOCMTENbHOE ABMXEHWE KOTOPOI 3a8aH0 eCTECTBEHHbIM
cnocobom. MoatoMy, ecnu 3HaYeHNE NO-NYYNTCS NONOXUTENbHBIM, MONOXEHWE TO4KM M COOTBETCTBYET NMOKa3aHHOMY Ha
pucyHke.

2. Ncnonbaysa onddpepeHunpoBaHme 3aaHHbIX ypaBHEHNUI OBMUXEHWNIA Tena n To4ku M, HaiamTe KOMNOHEHTbl CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM M OTHOCUTENBHOM ABUXEHNSX, a Takke noBopoTHoe (Koprnonmcoso) yCKOpeHne B AaHHbINA
MOMEHT BPEMEHU U B HaAEeHHOM nonoxernun M1 Touku M oTHocuTensbHo Tena (npu t = t1 c).

3. ABcontoTHasi CKOPOCTb TOUKM M HaxoamuTcs Kak reoMeTpuyeckasl CyMMa OTHOCUTENbHON 1 MEPEHOCHO ckopocTeid. B
NpvBEAEHHbIX BapnaHTax 3aaHns NepeHocHoe ABMXeHne Tena D MoxeT ObiTb BpawaTenbHbIM UM NOCTYNaTeNbHbIM.
4. OnpepnensitoT abCONOTHOE YCKOPEHMUE TOUKMN KaK reOMETPUYECKYO CYMMY NEePEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hanu4un) Kopronncosa (NOBOPOTHOr0) YCKOPEHWIA.

5. C uenbtio caMonpoBEPKU PEKOMEHOYETCS NONYyYEeHHbIE BENNYMHBI NOKa3aTb HA PUCYHKE U CNOXUTb UX FTeOMETPUYECKM.

3afayu no ctaTuke peLarTcs aHaNMTUYEeCKM CnocoboM NyTéM COCTaBNEHNS YypaBHEHUA paBHoBecus. Mpu pelweHnm
3ajay uenecoobpasHo NpuaepXnBaTbCs Cneayowero niaHa:

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbIABUTb BCE CBSA3M W MOKa3aTb Ha PacYETHOW CxeMe BCe MX peakuun, a TakxXe BCE aKTUBHbIE CUIbI;

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

4) BbibpaTb Havbonee yaobHy0 4151 COCTABNEHUS U PELIEHNS] YPaBHEHWUI PABHOBECUSI CUCTEMY KOOPAMHAT;

5) cocTaBuUTb CUCTEMY YPABHEHMWI PABHOBECUS pacCMaTpUBaeMoro o6 bekTa, HaXo4slWerocs B paBHOBECUN NOL,
OEeNcTBMeM OAHHOW CUCTEMbI CUT;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEINYUH.

3anayn Ha paBHOBeCKe TBEPAObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MNIOCKON CUCTEMBI CUA, PEaKTcs No NpuBeaEHHOMY
HUXe obLweMy nnaHy.

YpaBHeHMs paBHOBECUS TBEPLOro Tena B Cnyvae NPon3BONibHOM NAOCKON CUCTEMbI CUT MOXHO COCTaBUTb B OOHOW 13
Tpéx cpopM. Buibrpas Ty nnm nHyto oopMy ypaBHEHWI paBHOBECKS!, ClielyeT CTPEMUTLCS K MOnyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KaXA0€ U3 HUX BXOLWIO MUHUMATBHOE YUCNO HEU3BECTHbIX. HeobXx0AMMO MMETb B
BUIY, YTO NonyYyeHuto Bonee NPoCToi CUCTEMbI YpaBHEHW CNOCOBCTBYET TakXe yAauHbli BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopamnHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHbLI K HEKOTOPbIM HEU3BECTHBIM PeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWMNE YPaBHEHNS MPOEKUMIA He BonayT. C 3TOM Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMWA MOMEHTOB crieflyeT BbibMpaTh TaMm, rae nepecekaetcs 60nblue HEN3BECTHBIX PeaKLUiA (ECNK TONbKO 3TO He
YCNOXHWT BblYUCNEHWE nney apyrux cun). MNpwn BblMCNEHNM MOMEHTOB YacTo BbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUNbI
Ha cocTaensiowme u, Nonb3ysiCb Teopemon BapnHboHa, HAX0ANTb MOMEHT CUMbl K&K CYMMY MOMEHTOB STUX
COCTaBNSAOLWYX.

B ctatuke TBEpOOro Tena Hapagy C 3aga4yamMu paBHOBECUS OOHOMO Tena NPUXoAMTCS paccMatpmusath 1 3a4a4m
paBHOBECUS CUCTEMbBI COYNIEHEHHDIX Te, T.€. KOHCTPYKLUN, COCTOAWEN N3 HECKONbKMX CBSA3AHHbIX HE XECTKO ApYr C
npyrom yactei. B couneHéHHbIX cuctemax pasnuyaioT BHEIWHWE CBA3W (0Nopbl), CKPennsowme KOHCTPYKLUMIO C Tenamu,
He BXOLSIMMM B €€ COCTaB, M BHYTPEHHUE CBS3U, COEAMHSIOILME YACTU KOHCTPYKLUM MeX Ay coBoi.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU IBYMS cnocobamu.

MepBblit cnocob. OcBob60AMTLCS TONBKO OT BHELHUX CBA3EN 1 COCTaBUTb YPaBHEHNS| PaBHOBECUS A1t BCE KOHCTPYKLUN
B LLeNIOM Kak Ans ogHoro Teépnoro Tena. [1paBoMepHOCTb COCTaBNEHUS 3TUX YPaBHEHWIA cnedyeT n3 akCUoMbI
OoTBepAEBaHWS, COrnacHoO KOTOPOWM cucTeMa cun, AeACTBYIOWMNX HA KOHCTPYKLMIO, MPU paBHOBECUN JONXHA
yIOOBNETBOPSTH YCOBUSIM PaBHOBECUS TBEPLOro TeNa, XOTs KOHCTPYKLUS Nocne 0CBOOOXAEHNS OT BHELHMX ONOp U He
ocTaétcst XEcTkoi. HacTo Ymcno nonyyeHHbIX TakuM 06pas3oM ypaBHEHU OKa3biBAETCS MEHbLUE YMCNA HEU3BECTHbIX,
0[HaKO 3T0 06CTOSATENBCTBO elé He fenaeT 3aaady cTaTMyecky HeonpenenéHHoi. Ecnm pacuneHnTs KOHCTPYKLUMIO Ha
OTAENbHbIE YACTU N COCTaBUTb YPaBHEHUS PaBHOBECMKS A1 OOHOW MM HECKOMbKUX YacTemn ¢ Y4ETOM peakuuni
BHYTPEHHUX CBA3EN, TO YNCNIO HEM3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue Yncna BCex COCTaBNEHHbIX HE3aBUCUMbIX
ypaBHeHWI paBHOBecCKS. B aTOM cnyyae 3apnada sBnseTcs ctatndeckun onpenenéHHonm.

Bropoii cnocob. KoHCcTpykums cpasy pacuneHsieTcst Ha OThAeNbHble XECTKUE YacTh 1 paccMaTprBAETCS paBHOBECHE
Kax,gow 13 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLmni.
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3ana4n paBHOBeCUS TBEPAbIX TEM, HAXOAAWMNXCS Mo OeNCTBMEM NPOCTPAHCTBEHHOW CUCTEMbI CUJT, PeLIalTCs Mo
N3NOXEHHOMY OBLEMY MnaHy.

Lns paBHoBecus TBEPOOro Tena nog OencTBMeM NpPoCTPaHCTBEHHOW CMCTEMbl CUT HEOOX0AUMO U NOCTaTOYHO, YTOObI
CcyMMa NpoeKLuii Bcex OeCTBYIOWMX CUN (aKTMBHBLIX U NAaCCUBHbLIX) HA MPOU3BO/NbHO BbibpaHHble OCY [eKapTOBbIX
KOOPAMHAT 1 CyMMbl MOMEHTOB BCEX CUN OTHOCUTENBHO 3TMX OCEl PaBHSINIUCH HYNIO.

Lns Toro 4tobbl 3amaya Obina ctaTyeckn onpeaenéHHo, YNCNO HEM3BECTHbIX, BXO OSWMX B 3TU YPaBHEHUS, HE [ONXHO
ObITb Honee wectu. Boibrpas cucteMy KoopavHart, cnefyet CTPEMUTLCS K TOMY, YTOObl OCY KOOpAMHAT Bbinn
napannenbHbl UK NepneHanKynsipHbl K BO3MOXHO 60nblueMy Yncy HEeU3BEeCTHbIX peakuuii. Toraa ata peakuum nubo
NPOEKTUPYIOTCS Ha OCY B HATypasbHYO BENMUMHY, Nbo UX NPOEKLMUN Ha ocK KoopauHaT pasHbl Hynto. Kpome Toro,
XenartenbHO HaYano koopauHaT Bbibpath Tak, YTobbl OCY Nepecekany Kak MoXHO 6onblie Hen3BECTHbIX peakumii. B aTom
Cnyyae OHW He BONOYT B ypaBHEHNE MOMEHTOB.

Mpw cocTaBneHMN ypaBHEHUIA paBHOBECUSI Hambonbluee 3aTpyIHEHNE Bbi3bIBAET BbIYUC/IEHME MOMEHTOB CU
OTHOCWTESIbHO OCcel KoopamHaTt. B HekoTopbix ciy4yasix 6uiBaeT yao6HO, Kak 1 B Criy4ae Niiockol CUCTeMbl cun,
PasnoxXunTb CUY Ha COCTaBssiloWmMe, napaniefibHble KOOPANHATHEIM OCSAM, M HAX0AUTb MOMEHT CUJIbl OTHOCMTEIbHO OCHU
no TeopemMe BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBMSIOWMX. B cnoxHbIX cnyyasix anst obnerdeHus
BbI4MCNEHUS MOMEHTOB CU/T PEKOMEHOyeTCcs M306pa3nTb Ha BCMOMOraTe/lbHOM PUCYHKE NMPOEKLIMI0 paccMaTpuBaeMon
KOHCTPYKLMMW 1 NPUIOXEHHbIX K HE C Ha NIOCKOCTb, NEPNEHANKYNSPHYIO K OCU, OTHOCUTENBHO KOTOPOM
onpenenstoTcs MOMEHTbI cusl. MNpy 3TOM NPOEKLMN CWM JAOTCS CO CTOPOHbI NMONOXUTENIbHOrO HarnpasieHUs OCH.

YKasaHusi K BbIMONHEHWIO 3aaa4 KOHTPOsbHO paboTel No pasaeny "OuHaMuka".

3apauum no guHaMmrKe pewarTcs aHanMTMYeckum cnocoboM - NyTéM COCTaBNEHUS YPaBHEHWI OBUXEHNS TOUKM, Tena B
BblOpaHHO UK 3a4aHHON CUCTEME KOOpaMHaT.

MNpu peweHnn 3agay 3apanuin .1 "ViHTerpmposaHue ondpdepeHumanbHbIX ypaBHEHNA OBUXEHNS MaTepunanbHON TOHKHU,
Haxogswenca nog AecTeMeM NocTosHHbIX cun” u 1.2 "MiHTerpmposaHue omdpdepeHumanbHbIX ypaBHEHNA OBUXEHNS
MaTepuanbHO TOYKM, HAXOLSAWERCS NoL OENCTBMEM NEPEMEHHbBIX Cun" LienecoobpasHo NpPUAEPXMBATLCS Cleaytolei
nocnenoBaTenbHOCTH:

1) ycTaHOBWTb 0OBEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3M U MOKa3aTbh HAa Pacy&THOM cxeme MHepumanbHyo cucTeMy oTcHéTa, Hanbonee ynobHyto ans
COCTaBNEHWS YPaBHEHWUA OBUXEHNS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) cocTaBUTb CXeMy LEWCTBYIOILMX HA MAaTEPUanbHYH TOYKY CUM, a B Clly4ae HECBOBOLHOIO ABUXEHNS TOUKM
NpeLBapUTENBHO NPVMEHUTD MPVHLMN 0CBOHOXAEMOCTY OT CBSI3EN;

5) ycTaHOBUTb HavasbHble YCNoBMS OBUXEHNS TOYKU, T.€. Bblpasntb Npu t=0 ¢ Ha4anbHble KOOPAUHATBI U NPOEKLMN Ha
KoopAMHaTHblEe OCY Ha4aNlbHOM CKOPOCTU TOYKW;

6) coCTaBNTb Ha OCHOBaHMW CXEMbl CUJT OCHOBHOE YpaBHEHME OMHAMMKU TOYKM B MPOEKLMM Ha BbIBpaHHbIe OCK
KoopAuHarT, T.e. COCTaBUTb cMCTEMY AndddepeHLManbHbIX YPaBHEHUA OBUXEHNS TOYKN;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHEeHWIA 3aaaqm Kowm OTHOCUTENBHO UCKOMBIX BEIMYUH, T.€. MPOUHTErpUpOoBaTh
MONy4eHHYI0 CUCTEMY YPaBHEHWI, ONpPenennB NoCTOAHHbIE MHTErPUPOBaHUS U3 HaYasTbHbIX YCITOBUIA,

8) npom3BecTn KMHeMaTnyeckoe nccnegoBaHne Nony4eHHOro peLeHns;

9) No BO3MOXHOCTW, COCTaBUTb YpaBHEHNE TPAEKTOPUN TOYKU 1 MOCTPOUTb TPAEKTOPUIO TOYKN.

Mpw peweHnn 3apad 3aaaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHUS MaTepuasibHol TOYKK" LenecoobpasHo
npuoepXxneartbCs CreayroLero niaHa:

1) BbISIBUTb BCE CBA3U 1 NOKa3aTb HA PACHETHON CXeMe UHEePLUMNanbHYIO (HEMOABUXHYIO) U HEUHEPLUMNANbHYIO
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) COCTaBNTb CXEMY AEMCTBYIOWMUX HA MATEPUANBbHYIO TOYKY aKTUBHbBIX CWI1, @ B Cly4yae HECBOOOAHOMO LBMXEHNS TOUKM
npenBapuTeNnbHO NPUMEHUTL NPUHLMN OCBOOOXAAEMOCTH OT CBA3EMA 1 NoKa3aTb peakuun CBA3e 1 CuIbl TPEHUS;

3) HaMTK yCKOpEeHUe TOYKN B NEPEHOCHOM ABUXEHUN 1 KOpUonncoBo yCKOPEHWE;

4) onpenenutb NepeHoOCHyo 1 Kopronmcosy cunbl MHEPLNK;

5) n3yunTb LBUXEHUE HECBOOOLHOM MaTepranbHOM TOYKM, LS 4Ero K JEeCTBYIOWMM akTUBHBIM CUMaM 1 peakLusim
cBsA3ei [o6aBUTb CUMbI MIHEPLMM TOYKU, MOCIIE YETO COCTaBUTbL CXEMY CUN;

6) yCTaHOBUTb HavyasnbHble YCNOBUSA OBUXEHUS TOYKN;

7) COCTaBUTb U NPOUHTErPUPOBAaTb CUCTEMY AMddEpPEHLMANbHBIX YPaBHEHUA OTHOCUTENbHOIO ABUXEHUS TOYKMU;

8) nsyyas oTHoCcUTENbHOE PaBHOBECUE, UCXOOUTb U3 CUCTEMbI YPABHEHWIA PABHOBECUS aKTUBHbIX CUJ1, peakuuii CBA3e 1
NMEePEHOCHOW CUJTbl MHEPLINN;

9) npoaHanM3MpoBaTb NONYYEHHOE PeeHne C TOYKN 3PEHNS KUHEMATVKMU.

Mpwn peweHnn 3a0a4y 3anaHus 1.6 "TlpiMeHeHne OCHOBHbIX TEOPEM ONHAMUKK K UCCRELOBaHUIO OBUXEHNS
mMaTepuanbHoi To4kKn" LienecoobpasHo NpuaepXmBaTbCs cnenyrouein nocnenoBaTenbHOCTH:

TpaekToputo OBUXEHWS TOYKM pa3buBaIOT HA KPUBOMMHENHbBIE Y NMPSAMONUHENHBIE Y4aCTKN.

Ha kp1BONMHEHbIX y4acTkax TPaekTopum Anst onpeneneHns CKOPOCTY TOYKM UCMOMb3YIOT TEOPEMY 06 N3MEHEHNM
KWHETUNYECKOM SHEePrumn TOUKW 1 OENCTBYIOT MO HUXE NPUBENEHHON CXEME:

1) BLIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBNSIIOT CXEMY LECTBYOWMX HA TOYKY cun. B cnyyae nayvyeHust oBuxeHust HeCBOOOAHOM TOUKM, NpenBapuTebHO
ocBo60aNTb €€ OT CBA3€e, BBeAs AeiCTByOWME peakunm CBA3e;
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3) yCTaHOBUTb 3HAYEHUSI MOLYNEN CKOPOCTEN B HAYANbHOM 11 KOHEYHOM MONOXEHUSIX, HAMPABMB MX MO KacaTenbHOM K
TpaekTopuu;

4) NPUMEHNTb TeopeMy 06 N3MEHEHVN KUHETNYECKOMN SHEPTM B MHTErPaNbHON (DOPME;

5) 13 NoONy4MBIIErocs ypaBHEHUS ONpeaeNuTb NCKOMbIE BeTUYMHDI.

Ha npsiMonnHenHbIX yHacTkax ABUXEHNS TOUKU PYKOBOACTBYIOTCS CNELYIOWMNM:

a) B cnydYae 3a4aHunsl 4JIMHbl y4acTKa NPUMEHSIIOT TEOpeEMy 06 U3MEHEHVN KUHETUYECKOM SHEPTM TOUKU B UHTErPanbHOw
hopMe MO BbillE NPUBEAEHHON CXEME;

6) B cny4ae Xe 3a4aHUs BPEMEHW ABVXEHWS TOYKM MO NPSMONIMHEHOMY Y4acTKy MPUMEHSIIOT TEopeMy 06 3MeHeHN
KONMYECTBA ABVXEHUS TOYKM B MHTErpasibHon goopme. MNpr 3TOM NpraepXmBatoTCSa CleayoWero anroputma peLeHms:
1) BbIBMPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBnSIOT CXEMy LEVCTBYIOLWMX CUIT, BKIHOYAS U peakLmy CBA3EN;

3) COCTaBnSIIOT Ha OCHOBAHMM TEOPEMbI 06 N3MEHEHUW KONMYECTBA LBUXEHUS TOUKU LN ClyYast ABUXEHUS TOYKM Mo
MJ0CKOCTY ABa CKanspHbIX YpaBHEHNS, MPOEKTUPYS BEKTOPHOE BbipaXeHWe TeopPeMbl Ha KOOPAMHATHbIE OCU;

4) 13 3TVX ypaBHEHUIA ONpeaensoT UCKOMble HEN3BECTHbIE.

Ons onpeneneHns AaBneHns ABMXYLWENCS TOYKMA HA HEMOOBUXHYIO MIOCKYIO KPUBYIO MCMONb3YIOT UM OCHOBHYHO
Teopemy OVHaMUKM B NPOEKLUMMW HA MMaBHY HOPManb, UNu, NMPpUMeHss npuHumn Fepmaxa - Siinepa - Janambepa ons
MaTtepuanbHO TOYKM, 3aMMChIBAIOT YpaBHEHWE KMHETOCTATMKM B MPOEKLUM HA FNaBHYIO0 HOpManb K KPUBOWA, B KOTOPOE
BXOAWT LEHTPOBEXHas cuna nHepuun.

3apauum 3apaHusa .10 "MprmeHeHne TeopeMbl 06 USMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MEXaHN4eCcKon cucTembl”" LenecoobpasHo pewaTb B TaKOM NOCNen0BaTeNbHOCTH:

1) cocTaBuTb CxeMy BCEX OENCTBYIOWNX (BHEWHWNX U BHYTPEHHUX) CUN HA TOYKK (Tena) CUCTeMbl. Tak Kak HUTK (KaHartbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHMWE. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUT TPEHUS KaYeHus Ten;

2) onpenenntb HadasnbHble U KOHEYHble CKOPOCTU TOYEK U YyrnoBble CKOPOCTWU TeNn CUCTEMbI. Ecnn 3apaHbl ypaBHeHnsA
ABMXEeHNA Ten (TO‘-IeK), TO NX yrnoBble CKOPOCTN N CKOPOCTU LLEHTPOB MACC BblHNCNAKOTCA ONA ntoboro MoMeHTa BPEMEHMU;

3) BbIpa3nTb BCE CKOPOCTW U YrNOBble CKOPOCTU TEN Yepes UCKOMYIO BENNYUHY;

4) cocTaBuUTb BblpaXeHue Ons KUHETUYECKON SHEPrMn CUCTEMBI;

5) onpepenunTtb NyTv, NPONAEHHBIE TOYKAMK NPUAOXEHNS CUN NPY NPOXOXAEHUM TENOM 1 pacCTosHMS S;

6) NpUMeHUTL TeopeMy 06 N3MEHEHUN KMHETUYECKOI SHEPTUN U N3 COCTABNIEHHOO BbIPAXEHNS ONPELENNTD UCKOMYIO
BENNYNHY.

3agayv 3apgaHma [.14 "TlpyMeHeHne npuHUMNa BO3MOXHbIX NEPeMELLEHNI K PeeHmnio 3a8a4 O paBHOBECUMN CUA,
MPUNOXEHHBIX K MEXaHUYECKOM CUCTEME C OLLHOM CTeneHbto cBoboab!" LenecoobpasHo pewwarb B Takoi
nocnenoBaTenbHOCTH:

1) n306pasnTb Ha pUCyHKE BCE aKTUBHbIE CUNbI;

2) Npn HanU4MM HenaeanbHbIX CBS3ei [06aBUTL COOTBETCTBYIOIME peakLun CBA3e (Hanpumep, Cuslbl TPEHUS);

3) B cnyyae HeobX0AMMOCTM ONPENENNUTL PEaKLMIO CBA3M, MBICTIEHHO OTBPOCUB COOTBETCTBYIOLWYIO CBA3b U 3aMEHUB €€
NCKOMOW peakLmen.

B naHHOM 3a4aHnu npeacTaBneHbl MEXaHNYECKME CUCTEMBI C OHOM cTeneHbto cBoboabl. [10aToMy nanee noctynawT
cregyrowmm obpasom:

4) natb BO3MOXHOE NepeMelLeHe 0OHOM M3 TOYEK CUCTEMbI (OBbIYHO 3TO TOYKA BELYLEro 3BeHa MexaHn3ma) u
BbIPA3UTb BO3MOXHbIE NMEPEMELLEHUS TOYEK MPUNOXEHUS CAM B 3aBMCMMOCTU OT 3a4aHHOr0 BO3MOXHOrO NepeMelLeHmns;
5) BbluMCANTE CyMMy paboT BCex Cui, ykadaHHbIX B MyHKTax 1), 2) n 3), Ha COOTBETCTBYIOLLMX BO3MOXHbIX NEpeMeLLeHNsX
NX TOYEK MPUNOXEHNS N NPUPABHATD 3TY CYMMY HYJIO;

6) pelwnB CocTaBneHHOE YpaBHEHNE PABHOBECUS, ONPEAENNTb NCKOMYIO BENNYMHY.

Bce MYHKTbI BblIlWWEN3M0>XEHHOrro niaHa AOMKHbI 6bITb OTpaXeHbl B MOACHEHMUSX, CONPOBOXAAOWNX peleHne Kax aom
3anaydn.

Llenbto KOHTponbHOW paboTbl SBRseTCs NPMobpeTEHNE HABLIKOB CAMOCTOSTENBHOMO PELEHNS NOCTaBNEHHBIX 3a4ay U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONb3YEMbIX ONS UX PELLEHUS.

KoHTponbHas paboTa cnocobctByeT 3akpenieHuio, yriybneHunio n 0606WeHNI0 TEOPETUYECKMX 3HAHWI, & TaKkXe
MPUMEHEHMIO 3TWX 3HAHWI K PELEHNIO Pa3HO0BPasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. YcTHbIN onpoc

Tembl 1,2, 3,5,6,7,8,9,10, 11,12, 13

1) Kaknmu cnocobamu MOXHO 3a4aTb LBUXEHUE MaTepuanbHOW TOYKN?

2) Kak onpegnensieTcsa noctynatenbHoe ABuXeHue TBépnoro tena?

3) Kak onpenenntb HanpasneHne Bektopa Kopuonncosa yckopeHns?

4) Kak onpenenutb MrHOBEHHbI LEHTP CKOPOCTEn?

5) Kak onpenensietcs abConOTHOE YCKOPEHWE MaTePUaNbHON TOYKM B CITIOXHOM LIBUXEHNMN?
6) Ha kaknx akcmomax ocHoBaHa ctaTnka?

7) Kak onpenenntb MOMEHT CUJibl OTHOCUTENbHO (PMKCUPOBAHHOMO LieHTpa?

8) Kak onpenenntb MOMEHT Cuibl OTHOCUTENBHO OCK?

9) B kakom cnyyae 3aaya HasblBaeTCA CTaTUYECKM ONpenennMoin?
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10) Kakue cyuiectBytoT cnocobbl onpeneneHmnst LeHTpa TsSXecTn?

11) Kakas cuctema otcyéTta Ha3blBaeTCa MHEPLMANTbHON?

12) Coopmynupyiite BTOpOI 3akoH HbloToHa.

13) CcpopmynupyiiTe ABe OCHOBHbIE 3a4a4M OMHAMUKW MaTepuanbHON TOHKK.

14) KakoB NopsLoK peleHns obpaTHolr 3afadn OMHAMUKN MaTepranbHON TOYKA?
15) CchopmynumpyiiTe NPUHLMN OTHOCUTENBHOCTM KACCUYECKON MEXaHWKM.

16) Kakune cylecTBytoT BUAbl MPSIMONIMHERHbIX konebaHuii MaTepuanbHon TOHKN?
17) Korpa 3atyxatolee LBUXEHUE MaTepranbHOM TOYKU sBNsSieTcs konebaTtenbHbIM, a Koraa - ane-puoamyeckum?
18) Kak onpenensieTcs LeHTp Macc CMCTEMbl MaTepuanbHbIX TO4EK?

19) Kak onpegnensieTcs noTeHUManbHOe CMNoBoe none?

20) Mo kakmm chopMynam MOXHO HaNTN 3neMEHTAPHYIO paboTy cunbl?

3ayer c ou,eHKoMN

Bonpochbl k 3a4eTy ¢ OUEHKOM:

KuHemaTnka

1. lMpeameT 1 3agayn kmHemaTnkun. MpocTpaHCTBO M BPEMS B KNaccuyeckon MexaHuke. Cuctema otcyéTa.

2. BekTOpHbIii cnocob 3aaaHns OBUXEHUS TOYKW. Y paBHEHUE ABUXEHMS, TPAEKTOPUS, BEKTOPbI CKOPOCTU 1 YCKOPEHNS
TOYKMN.

3. KoopanHaTHblii cnocob 3aaaHns OBUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHMUS, CKOPOCTb U YCKOPEHNE TOYUKM.

4. EcTecTBEHHbIN cnocob 3anaHuns ABMXeHUst T4k, CKOPOCTb, KacaTeNbHOE U HOPMAlbHOE YCKOPEHNS TOUKN.

5. 3apauyu kmHemaTtukn abcontoTHO TBEpAOro Tena. MNoctynarensHoe OBUXeHWe TBEPAOro Tena.

6. Teopema 0 TpaekTopusaX, CKOPOCTSX U YCKOPEHNSX NOCTynaTenbHO ABUXYLWerocs TBEpJoro Tena.

7. BpauweHve TBEpAOro Tena BOKPYyr HEMOABMXHON OCW. YpaBHEHMe BpalaTenbHOro ABUXeHWs. YrnoBas CKopoCTb U1
YyrnoBoe yCKOpPeHune TBEpAOoro Tena.

8. BpauweHrve T8BEpAOro Tena BOKPYr HEMNOABMXHON ocy. BekTopHbie hopMynbl NS CKOPOCTER 1 YCKOPEHWUIA TOHEK
Bpaularouierocs Tena.

9. MNnockoe oeuxeHne TBEpAOro tena. CeegeHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NN0CKOW conrypbl B ee
NIOCKOCTMW.

10. lMnockoe aBuxeHwe TBEPOOro Tena. PasnoxeHune OBUXEHNS MNNOCKOW hurypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXeHMs. YpaBHEHWS NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne CKOpoCTeln To4eK TBEPAOro Tena npy NI0CKOM ABUXEHUN. MIHOBEHHbIN LEHTP CKOPOCTEN NNOCKON

dourypbi.
12. OnpepneneHne yCKOPEHNiA To4eK TBEPLOro Tena Npuv NIOCKOM OBMXEHNN.

13. [IBuxeHne TBEPJOro Tena ¢ OLHOW HEMOABMXHOWM TOYKOW. Yrnbl Diinepa. YpaBHEHNS CAEPUNHECKOro ABMXEHMNS
TBEPLOOro Tena.

14. [1BuxeHune TBEPJOro Tena ¢ 04HON HEMOABUXHOM TOYKON. MrHOBEHHas ocb BpauweHus. MrHoseHHas yrnosas
CKOPOCTb 1 MTHOBEHHOE YIrNOBOE YCKOPEHHE.

15. [IBuxeHne TBEPOOro Tena C O4HOW HEMOABUXHOWM TOYKOW. PacnpeneneHne ckopocTtei To4ek TBEPJOro Tena.
16. IBuxeHune TBEpOOro Tena ¢ 04HOM HEMOABUXHOW TOYKON. PacnpeneneHne yckopeHuii To4ek TBEpLOro Tena.
17. CBoboaHoe OBMXeHue TBEPAOro Tena. Teopema 0 CKOPOCTSX To4ek cBOOOAHOrO TBEPAOro Tena.

18. CBobogHoe OBuXeHue TBEpLoro Tena. Teopema 06 yckopeHusix Todek cBoboAHOro TBEPAOro Tena.

19. KuHemaTnka CnoXxHOro ABUXeHns To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXeHUN YCKOPEHU B CNIOXHOM OBUXEHUN TOYKM (Teopema Kopuonuca).

Cratuka

21. MNpeamet cTtatmkm n eé ocHoBHble 3agaqn. OCHOBHblE ONpeaeneHns N NOHATUS CTaTUKMU.

22. Akcuoma paBHoBeCUS ABYX cun. AKCMoma NpucoeanHeHns 1 UCKNIOYEHNS ypaBHOBeLWMBatowWmxcsa cun. Akcnoma
napannenorpamma. AKCMOMa paBeHCTBa AeCTBNA 1 NpoTuBoaenicTeus. MpuHumn 3ateepaesaHms. MpuHumn
0CcB060OXAEMOCTM OT CBSI3U.

23. Teopema o paBHOBECUN TPEX HENapannenbHbIX CUN.

24. Crctema CXOLsWmMXCS CUM; MPUBEAEHNE K PaBHOLENCTBYIOWEN. AHANUTUYECKMIA cnocob onpeneneHns
paBHOOENCTBYIOLWEN.

25. ('eomeTpuyeckme N aHanMTNYeckKne yCnoBmsa paBHOBECUS CUCTEMbI CXOOSINXCS CUT.

26. MOMEHT cunbl OTHOCUTENbHO TOYKM (LEHTpPa).

27. MOMEHT cunbl OTHOCUTENBHO OCH.

28. CB5I3b MEX QY MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha OCu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckunii 1 BEKTOPHbI MOMEHTHI Napbl). TeopeMa 06 9KBMBANEHTHOCTU Nap.
30. CnoxeHure nap v yCcnoBms paBHOBECUS CUCTEM Map.

31. MapannenbHbld NepeHOC cunbl (NeMMa 0 napannenbHOM NepeHoce Cunbl). [[NaBHbIA BEKTOP W rMaBHbIA MOMEHT
CUCTEMBI CUAI.

32. NpuBeneHne cnucTembl CUN K LLEHTPY (OCHOBHas TeopemMa CTaTukm).

33. Ycnosue cywecTsoBaHNS paBHOLEWNCTBYIOWERA A5 CUCTEMbI CUN.

34. Ycnosus paBHoBecust abcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3nnyHbIX CUCTEM CUN.
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35. Tpu hopMbl yCNOBUIA PABHOBECUS NMOCKON CUCTEMbI CUJI.

36. Ctatmyecku onpenensiemble U CTaTMYeCKy HEONPELENMMbIE 3a0a4u.

37. PaBHOBecKe TBEPOOro Tena nNpy Hanmyum TpeHus. TpeHne cKonbXeHns. TpeHne KavyeHus.
38. LleHTp TsXecTn TBEépOoro Tena. Metoapl onpeneneHns LEHTPOB TSXECTU Ten.

InHamuka

39. MNpeameT 1 0CHOBHbIE 3a8a4n AnHaMmkn. OCHOBHbIE MOHATUSA Y 3aKOHbI KNacCnyeckon mexaHnku. MinepumansHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY Knaccuyeckom MexaHnkn. OCHOBHbIE NPeacTaBneHns 0 NPOCTPaHCTBE U
BPEMEHM.

40. OndbdpepeHumanbHble ypaBHEHNS OBUXEHNS MaTepunarnbHON TOYKN B MHEPLMANbHOW CUCcTeMe oTcHéTa npm
pasnuyHbIx crocobax 3afaHns osuxeHns. Cunbl B AUHAMUKE.

41. Teopema 06 N3MEHEHNM KONMYECTBA ABUXEHUS MATEPUATIBHOM TOUKMU.

42. Bropas ocHOBHas 3adaya OMHaMUKK ONS TOYKM U €€ pelleHre B YacTHbIX Ccnyyasx 3agaHns cunbl. lNpamonnHenHoe
OBUXeEHMe MaTepuanbHOM TOYKW NOL OEACTBUEM CUNMbl, 3aBUCSLLEN OT BPEMEHUW; NPSIMONUHENHOE OBUXEHWE
mMaTepuranbHOM TOYKU NoL OEACTBUEM CUMbl, 32BUCSIILEN OT MNONOXEHUS TOYKW; MPSAMONUHENHOE ABUXEHNE MaTepuanbHo
TOYKW NO4 OEACTBUEM CUMbI, 3aBUCSILEN OT CKOPOCTU TOYKM.

43. Teopema 06 N3MEHEHMN MOMEHTA KONMYECTBA ABUXEHUS MaTepuanbHoi Toukn. Cnyyali coxpaHeHs MOMeHTa
KONMyecTBa OBUXEHUSA MatepuanbHON TOUKW.

44. dnemeHTapHas paboTa cuibl; pabota Ha KOHEYHOM My TW.

45. Teopema 06 N3MEHEHNN KMHETUYECKO SHEPTUN MaTepPUanbHON TOHKN.

46. MNoTteHumanbHble cunbl. CnoBoe none, YCNoBrs NOTEHLMANBbHOCTU CUNOBOro Nons. 3akoH COXPaHEHNSI MEXaHNYECKOA
SHEpPrum mMatepuanbHOM TOHKK.

47. NHterpan aHeprun. NoHATUE 0 paccenBaHny NOMHON MEXaHUYECKON SHEPTuun.

48. MoTeHuManbHas aHeprusi cunbl TsxecTu. MNoTeHuManbHas aHeprvs Nons UeHTpanbHbiX cun. MoTeHumansHas aHeprus
BOCCTaHaBNMBAIOLLEH CUMbI MPYXMWHbI.

49. KonebatenbHoe OBMXeHWe maTepuanbHol To4km. CBoGoAHbIE He3aTyxatowme KonebaHns matepuanbHO TOUKM.
YpaBHeHue 1 rpadouk cBoboHbIx KonebaHuii. AMNAMTyaa, YacTtota v dpasa konebaHui.

50. 3aTyxatowme konebaHns matepuanbHoli TOHKN. 3aBUCUMOCTb KOOPANHATLI MAaTePUAbHOM TOYKU OT BPEMEHW MpU
3atyxarowumx konebaHnsx (Cnyyain Manoro ConpoTUBREHUS, cnyyaii 60nblWOro ConpoTMBAEHNS). ANeproanyeckoe
OBUXEHME TOYKMN.

51. BblHyXOeHHble KonebaHns MatepuanbHo TOYKWU. BeIHyXOeHHble konebaHusi Mpu 0TCYTCTBUM CONMPOTUBEHNS.
KoadhdpuumeHT onHaMmnyHocTu. SlBneHme BrueHwni.

52. BblHyx ileHHble KonebaHns MatepuanbHoOi TOYKW. BbiHyX AeHHbIE konebaHus Mpu OTCYTCTBUAM CONPOTUBAEHNS 1 NPU P
= . SYIBNeHne pesoHaHca.

53. KonebatenbHoe aBuxeHve MaTepuanbHol TOYKW. BeiHyX AeHHble konebaHns npy Hannymm BA3KOro COnpoTUBIEHNS.
OnpegneneHre oblLero peleHns HEOA4HOPOAHOrO ANCGEPEHLMNANBHOMO YPaBHEHNS BbIHYXAEHHbIX KonebaHui.

54. AMnnnTyna, 4acTtoTa 1 pasa BbIHYXAEHHbIX konebaHuii.

55. [lnHamuka HecBobooHOM MaTepmanbHol Todku. CBA3KW. MpuHLMN 0CBOBOXAAEMOCTMN OT CBSI3M.

56. Teopema 06 N3MEHEHWNUN KUHETUYECKON 3HEPrnn ANns HECBOOOOHOIO ABUXEHMS.

57. dubhepeHumanbHble ypaBHEHUS OBUXEHUS MaTepUanbHON TOYKM NO 3a4aHHON HENOABMXHOW KPUBOW.

58. MaTtematnyeckmin MasiTHUK. BbiBon popMynbl nepuoga konebaHuii MaTeMaTnyeckoro MasiTHyKa.

59. OcHOBHOE ypaBHEHME ONHAMUKN OTHOCMTENBLHOIO OBUXEHNS; NepeHocHas n Koprmonucosa cuibl MHEpLMN.
OTHOCUTENBHOE paBHOBECKE.

60. Teopema 06 N3MEHEHNN KUHETUYECKOW SHEPrM B OTHOCUTENBHOM ABUXEHWU.

61. MexaHnyeckas cucrtema; knaccmgomkauus cun, gencTeytowmx Ha cuctemy. CBoncTea BHyTpeHHUX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepummn Tena.

62. dnddpepeHunanbHbie ypaBHEHNS OBUXEHNS CUCTEMbI MaTepuanbHbIX TOYEK.

63. Teopema 0 ABMXEHUN LieHTPa Macc CUCTEMDI.

64. Teopema 06 N3MEHEHWMN KONMYECTBA ABUXEHNS MEXaHNYECKOl cucTeMbl. IHTerpan konmyectsa ABMXEHNS
MeXaHN4YeCKOW CUCTEMBI.

65. MOMeHT KonmyecTBa ABUMXEHUS MEXaHNYECKOWN CUCTEMbI (KUHETUHECKUIA MOMEHT) OTHOCUTENbHO HEMOOBUXHOrO
LieHTpa 1 OTHOCUTENbHO HEMOLBUXHOM ocy. Teopema 06 M3MEHEHUUN KUHETUYECKOrO MOMeHTa. IHTerpan KMHeTMYecKoro
MOMEHTa.

66. KnHeTnyeckas sHeprusi MeXaHM4eCKoM CUCTEMbI U cnocobbl €€ BbiuncneHns. KuHetnyeckas aHeprvsi TBEpLOro Tena
B PasnunyHbIX Cly4yasx asuxeHms. MOMeHT nHepumm TBEPLOro Tena.

67. Teopema 06 N3MEHEHWNUN KUHETUYECKO 3HEPr MEXAHNYECKON CUCTEMBI.

68. PaboTa (anemeHTapHasi paboTa cusbl, TonHasi paboTta Cuibl, CyMMa afieMeHTapHbIX paboT cui, cyMMma NonHbIX paboT
cvn). YCnoBusi, Npu KOTOpbIx cobrtonaeTcst 3aKOH COXPaHeHWsl NOMIHOM MEXaHWYECKON SHEepPrM CUCTEMbI CO CBA3SIMU.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKkTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annoB
CemecTp 2

TekyLLUA KOHTPONb

MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomauHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAeHNe Matepuanom no teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a0aHWA.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayAMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3aaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 30
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U ciaéTcs npenoaasatento. OueHnBarTcs
BnafeHne maTepvanoM rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

YCTHbIA onpoc |YCTHbIM ONpoC NPOBOAMTCS Ha NpaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 3 10
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

3avetr c 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMIINHDI. 50
OLLeHKOM Obyuatowmiics nonyyaeT BONPoC (BONpockl) nnbo 3anaHune (3afaHns) 1 BpeMsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
dopme. OueHnBaeTcs BnaaeHne matepmnanom, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSITb HYXHble 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEeMHbIX CUTYyaLMiA N PeLleHn NPaKTUHECKMX 3a0aHWiA.

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

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (M60 B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u npefocTasneHHbix foctynos HYM KoY,

- B Me4aTHOM BuAe - B ooHAae brnbnuoTtekn HabepexHouenHMHCKOro MHCTMTyTa (dounmnana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHEMeHTe No YuTaTenbckuM bunetam B COOTBETCTBUM C MpaBmuiamMm NoNb30BaHN
61bnnoTeKoN.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 aksemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHON U AOMONHUTENbHON y4ebHol nuTepaTtypbl, HE06X0AUMON A5 OCBOEHUSI OMCLMMIUHBI (MOOYNS),
HaxoauTtcs B MpunoxeHun 2 k paboyeit nporpamme oucumnnmHbl. OH NOANEXMT 0OHOBNEHWIO NPY U3MEHEHUW YCNOBUIA
norosopos K®Y ¢ npaBoobnagatensiMy aneKTPOHHbIX U3OaHWUA U NPU U3MEHEHUN KOMMNEKTOBaHMS (OOHO0B 61bnnoTeku
HabepexxHo4enHUHCKoro UHcTuTyTa (punmnana) KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)
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VHdpopMaLumoHHo-ob6pa3oBaTenbHbli noptan "OpeaHpa” - https://bcoreanda.com/
OT1kpbiToe obpaszosaHme - hitps://openedu.ru/
MpoekT no oHnaiH-o0by4eHuno "Coursera" - https://www.coursera.org/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekumu CunctemMatmanpoBaHHbIe 3HAHUS MO M3y4aeMoln AUCLUMNANHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATMSIX, MOCELLEHME KOTOPbIX yHawmMucs obsizatensHo. B xone nekuum oHW BHUMATENbHO cneast
3a X040M U3N0XEeHNs matepmana nekropa, akkypaTHo BefyT KoHcnekT. KoHcnekTnposaHue nekumu -
0f4Ha 13 (HOPM aKTUBHOW CaMOCTOSITENbHON paboThl, Tpebytolas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenosaTenbHO Y NOrMYHO POPMUPOBATL NONOXEHUS TeM. HesACHbIE MOMEHTbI BbISICHAIOTCS B
KOHLLE 3aHATMS B OTBELAEHHOE Ha BOMPOCH! BpeMsl. PekoMeHOyeTcs B KpaTyaniume Cpoku nocne ee
npocnywrneaHusa npopaboTtate Matepuman, a KOHCNEKT AONOMHUTb U OTKOPPEKTMPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKUUM BOCNPON3BOAUT B NAMSATV ee codepXaHue, no3sonset
JOMOMHUTb 3annCb, BbIAENUTL rNaBHOEe, TBOPYECKN 3aKpenuTb MaTepran B namaTtu. . KOHTposnb
KOHCMNEKTMPOBaHNS NEKLMOHHOro Matepmana CTyaAeHTOB MOXET NPOBOANTLCS C MCNONb30BaHNEM
ONCTaHLMOHHBIX TEXHONOIMI, Hanpumep, B komaHaax "Microsoft Teams" nnu "BupTtyanbHas
ayouTtopus" B NM4HOM KabuHeTe caiita https:/kpfu.ru.

npakTuyeckue | MoceweHune n pabota cTyLeHTa Ha NMPAKTUYECKOM 3aHSATUW NMO3BONSIET B MPOLECCE PELIEHUS

3aHAaTUA NpPaKTUYECKMX 3334 U KONNEKTUBHOMO 0OCYXAEHNS PE3yNbTATOB UX PELeHNs rnybxe yCBOUTb
TeopeTu4eckmne nonoxeHusl, cOopMmMpoBaTb OTAENbHbIE MPAKTUYECKNE YMEHNS N HABbIKW, HAY4YUTbCA
npaBunbHO 06OCHOBbLIBATb METOLMUKY BbIMOMHEHNSI PACYETOB, YETKO 1 MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNMPOBaTb BbIBOLbI 1 NPeLnoXeHus. PaboTa Ha NpakTUYeCKOM 3aHATUK naet
BO3MOXHOCTb CTYAEHTY BCECTOPOHHE N3Y4UTb AUCUUMANHY 1 NOATOTOBUTLCS AN CAMOCTOATENbHOW
paboTbl. B npouecce BbINONHEHMS ayANTOPHBIX NPaKTUYeCcKux paboT CTyeHT NoaTBepXaaeT
MOMyYeHHbIE 3HaHWUS, YMEHMNS U HaBbIKW, KOTOPblEe (POPMUPYIOT COOTBETCTBYIOWME KOMMETEHLNW.
KOHTpOnb pe3ynbTaToB NPakTUHECKMX 3aHATUIA CTYAEHTOB MOXET NPOBOAUTLCS C UCMONb30BaHNEM
ONCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B komaHdax "Microsoft Teams" nnu "BupTyanbHas
aynutopus" B IM4HOM kKabuHeTe caiita https:/kpfu.ru.

camocTos- | CamocTosTensHasa paboTa ctyneHTa npegnonaraeT paboTy ¢ Hay4yHoi 1 yuebHol nuTepaTypo,

TenbHas yMeHVe co3aaBath TEKCThl. YPOBEHb U FybuHa YCBOEHUS ANCLMMAUHBI 3aBUCAT OT akTUBHOM 1

pabota cucTemMaTnyeckoin paboTbl Ha NEKLMsIX, U3YHEHUS PEKOMEHOOBAHHON NMTEepaTypbl, BbINOAHEHMUS
KOHTPOMbHBIX MMCbMEHHbBIX 3aaHuii. B cnyyae 3aTpyaHeHWiA, BOHMKAOWMX NPY M3yYeHUn y4eBHOol
LUCUMNAVHBI, CTYAEHTaM cnedyeT obpalarbes 3a KOHCynbTaumel K npenonasarento, peanmays
pasnnmyHble KOMMYHUKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYbTaumm (HENOCPEACTBEHHO B
YHUBEPCUTETE B Yachbl Npuéma npenogaBartens, 3a04Hble KOHCYnbTauumn (NocpeacTBOM 31eKTPOHHO
nou4Thl). KOHTPOMb Pe3ynbTaToB BbINOMHEHHbLIX CAMOCTOSTENbHBIX PABOT CTYAEHTOB MOXET
NPOBOANTLCS C UCNOMb30BAHWEM ONCTaHLUMNOHHbLIX TEXHONOMMIA, Hanpumep, B komaHaax "Microsoft
Teams" unu "BupTyansHas ayautopusi" B In4HOM kabuHeTe caiita https:/kpfu.ru.

nMcbMeHHOe | [Mpu BbINMONHEHUN NMCbMEHHBIX AOMALHKX 3a4aHnin He0OX0AUMO cHaYana NpoYnUTaTb OCHOBHbIE
JomalwHee | NOHATUSA M NOAxoA4bl MO TeMe 3a8aHuns. [pu BbINOMHEHWUN YNPaXHEeHNS UM 334841 HYXHO cHavYana

3apaHve MOHATb, YTO TPebyeTcs B 3aaaye, Kakon TEOPETUHECKUIA MaTepran HyXXHO MCMONb30BaTh, HAMETUTb
nnaH peleHns 3agayun, a 3aTeM NPUCTYNUTb K pacyeTam u caenatb Ka4eCTBEeHHbI BbiBoA. KOHTpOnb
MUCbMEHHOW PaboTbl CTYAEHTOB MOXET NPOBOAUTLCS C UCMONb30BAHNEM ANCTAHLMOHHbIX
TEXHONOrni, Hanpumep, B komaHgax "Microsoft Teams" unu "BupTtyanbHas ayantopums” B NTM4YHOM
kabuHeTe caiTa https:/kpfu.ru.

KOHTponbHas | Mpun BEINONHEHNM KOHTPOMBbHOM paboThl HEOBX0AUMO BCMOMHUTL X0 PELLEHNS aHaNorMYHbIX 3aaa4

paboTa Ha NPakTUYECKMX 3aHATUAX. 3HAKOMCTBO C OCHOBHOI U OOMONHUTENBHOW NMTEPATYPOi, BKNOYas
CrpaBoYHble N34aHNs, 3apybexXHbIe UCTOUHWKM, KOHCMEKT OCHOBHbIX MONOXEHWUIA, TEPMUHOB,
cBefeHuin, Tpebytolwmx Ans 3anoOMUHAHMS N SBNSIOLUMXCS OCHOBOMONAratowmMmMm B 3TON Teme.
KoHTponbHas paboTa MOXeT NPOBOAUTLCS C UCMONb30BAHNEM ANCTAHLNOHHBIX TEXHOMOMUIA,
Hanpumep, B komaHaax "Microsoft Teams" unu "BupTyansHas ayantopusi" B in4HOM kabuHeTte caiita
https:/kpfu.ru.

YCTHBbI onpoc | YCTHbIA OMPOC NPOBOAUTCS HAa MPaKTMHECKUX 3aHsaTusix. Obydatowmecs y4acTByoT B ANCKYCCUN,
0TBeYaloT Ha BONpocCkl npenogasarens. OueHMBaeTcs ypoBeHb AOMAaLIHEV NOArOTOBKM NO TEME,
CMnocoBHOCTb CMCTEMHO W NOTUYHO U3naratb MaTepwvar, aHanManpoBaTtb, (OOPMyINPOBaTh
COBCTBEHHYIO MO3MLMI0, OTBEYATb HA JOMOJHUTENbHbIE BOMPOCHI. YCTHbIV ONPOC CTYLEHTOB MOXET
NPOBOAUTLCS C MCMONb30BaHNEM ANCTAHLUNOHHbBIX TEXHONOrMIA, HanpumMep, B komaHaax "Microsoft
Teams" nnu "BupTyanbHas ayoutopus” B nnyHoM kabrHete caita https:/kpfu.ru.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3auyetC 3aBepliaolmmM aTanomM N3y4eHns GUCLUNANHLI SBASETCS NPOMEXYTOYHAs atTectaums B Buge
OLEHKOM MMCbMEHHOrO (YCTHOr0) 3a4éTta C OLLEHKO No bruneTam, B KOTOPbIX COAEPXATCS BONPOCH! (3anaHus)
no BceM TemaM kypca. [pu 5ToM CTyOeHT OONXEH NoKasaTb BCe T€ 3HAHUS, YMEHWUS U HaBblKW,
KOTOpble OH Nprobpen B NpoLecce Tekyluein paboTsl N0 U3YHEHUIO aucuMnanHbLL. ducumnnvHa
CUMTAETCS OCBOEHHOW CTYEHTOM, €C/M OH B NOSIHOM 06 beMe CGROPMMPOBAN YCTAHOBNEHHbIE
KOMMEeTEHUMM 1 CNOCOBEH BbIMONHATL YKasaHHble B aHHO NPorpaMMe OCHOBHblE BUAbI
npodheccuoHanbHom aesatenbHocTi. OCBOEHME ANCUMMIVHBI AOMXKHO NO3BONTb CTYAEHTY
OCYLWECTBNATb KaK aHaNMUTUYECKYI0, Tak U Hay4YHO-UCCNenoBaTenbCKyo OeATENbHOCTb, YTO
npegnonaraet rnybokoe 3HaH1e Teopun 1 NPaKTUKM AAHHOMO Kypca. 3a4eT MOXET NPOBOAUTLCS C
NCNONb30BaHMEM OUCTaHUNOHHbIX TEXHONMOMMIA, Harnpumep, B komaHgax "Microsoft Teams" unu
"BupTyanbHas ayamtopus” B TM4HOM KabuHeTe caiita hitps:/kpfu.ru.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatrepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 45is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4yatoWwmMMnCs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMUA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn Nio6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
POPM MHTEPAKTNBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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Mporpamma omcumnnmHel "TeopeTtnyeckas MexaHuka"; 15.03.05 "KOHCTPYKTOPCKO-TEXHONOMMYeckoe obecneyeHne MawmnHOCTPOUTENbHbIX
npovn3BoACTB".

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 15.03.05
"KOHCTPYKTOPCKO-TEXHONOMMYECKOE 0becneyeHe MaluMHOCTPOUTENbHBIX MPOU3BOACTB" 1 NPOHNIK0 NOArOTOBKM
"TexHonorns MalWwvHoOCTPoeHus".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.14 Teopetnyeckas mexaHvnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. 6noHckmin A.A. Kypc Teopetudeckoi mexaHvku: Ctatuka. KnHematvka. OuHamuka [TekcT] : y4ebHuK ans cTyq. By30B
Mo TexH. creu. - 16-e usg, crep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: c. 597 - ISBN 978-5-406-01977-1. (220 3k3.)

2. Mewwepckuii V.B. 3anaym no TeopeTmyeckoin MexaHunke [9nekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e nag., ctep.
/Mog pex. B.A. ManbmoBa, [.P. MepkuHa.- CM6. : UapatenbcTso MaHb', 2012. - 448 c.: un. - (YuebHnkn ansi By30B.
CneuwnanbHas nutepartypa). - ISBN 978-5-9511-0019-1. - Pexxum noctyna: https://e.lanbook.com/book/2786#book_name

3. CHopHUK 3aaHnii ans KypcoBbix paboT no Teopetuyeckor mexaHuke [TekcT] : yuebHoe nocobue ans BTy3oB / A. A.
S6noHckuii [u ap.] ; non pen. A. A. S6noHckuii. - 17-e nag., ctep.. - Mockea : KHOPYC, 2010. - 392 c. : un., Cxembl. -
Bubnuorp.: c. 382-383. - Npucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

JdononHutenbHaa nuteparypa:

1. Omesckuin B.A. TeopeTuyeckas MexaHvka. IHTepHeET-TecTMpoBaHne 6a30BbiX 3HAHW [SNeKTPOHHBI pecypc]:
yyebHoe nocobve/ B.A. Ouesckuit, A.B Onesckuit.- CM6.: U3patenbctso Maxb', 2010. - 144 c.: un. - (Y4ebHuku ons
By30B. CneumanbHasa nutepatypa). -ISBN 978-5-8114-1058-3.- Pexum goctyna:
https://e.lanbook.com/book/128#book_name

2. Batb M. U. TeopeTnyeckas MexaHvka B npuMepax u 3agadax. Tom 1. Ctatmnka u knHematuka [9nek-TpoHHbIN pecypc]:
yuebHoe nocobwue / M. W. Batb, . 0. OxxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - ClM6.: Mispnatensctso 'JaHb',
2013. - 672 c.: un. - (YuebHukmn ansi By3oB. CneuunanbHas nutepatypa). ISBN 978-5-8114-1022-4 (O6wwit).-ISBN
978-5-8114-1035-4 (Tom 1).- Pexxum goctyna: https://e.lanbook.com/book/4551#book_name

3. batb M. U. TeopeTnyeckas MexaHuka B npumepax 1 3agadax. Tom 2. [JuHamuka [SnekTpoHHbIn pe-cypc]: yyebHoe
nocobue / M. . Batb, I'. O. OxaHennase, A. C. Kenb3oH.- 12-e usg., ctep. - CM6.: N3-natenbctso MaHb', 2013. - 640
c.: un. - (YyebHukm ons By3oB. CneumnanbHas nutepatypa).-ISBN 978-5-8114-1022-4 (O6wwit).- ISBN
978-5-8114-1021-7 (Tom 2) Pexum goctyna: https://e.lanbook.com/book/4552#book_name

4. Tapr C. M. KpaTkuii kypc Teopetudeckoi mexaHuku [TekcT] : yuebHuk ans Bty3os / C. M. Tapr. - 12-e u3g., ctep. -
Mockga : Bbicwasi wkona, 2002. - 416 c. : un., Tabn. - MNpeam. ykas.: c. 409-411. - Pek. MO. - B nep. - ISBN
5-06-004329-0. (95 ak3.)

5. baipamos ®.[., baiipamos B.®., dapnees A.P. KpaTkuii kypc no kuHemaTvke To4ku: yiebHoe nocobue. -
HabepexHbie YenHbi: M3g-so HYU KDY, 2014. - 30 c. - Kacenpa MuK (50 3k3.)

6. baiipamos @.[1., AbaynnuHa A.M., ®appaees A.P. CnoxHoe ABUXEHWE TOUKU: METOANYECKME yKasaHusl. -
HabepexHble YenHbl: M3a-so Kaml, 2004. - 25 c. - Kadeapa MuK (50 ak3.)

7. banpamos ®.[., A6poynnuHa A.M., dapaees A.P. Teopusi MOMEHTOB 1 Map CUN: METOLMYECKUE YKA3aHUS K
NnpakTu4ecknm 3aHaTusM. - HabepexHole YenHol: Man-so KamlW, 2004. - 21 c¢. - Kadeapa MuK (50 ak3.)

8. baiipamos @.[1., Mypcannmos M.X., Xakumos P.I". TeopeTunyeckas mexaHuka: paboyas nporpamMma, MeToanuyeckue
yKasaHus 1 npuMepbl BbINMOMHEHWUS 3a4a4 KOHTPOJbHbIX paboT ANns CTyAEHTOB 3a04HOW (hopMbl 0ByHeHus. -
HabepexHble YenHbl: M3n-so Kaml, 2003. - 134 c. - Kacdhenpa MuK (50 ak3.)

9. baiipamoB b.®., baipamos @.[1. Kpatkuii kypc TeopeTnyeckor mexaHuku. HYactb 1. Ctatuka: YuebHoe nocobue. -
HabepexHsble YenHbl: 3a-80 HYUN KDY, 2017. - 111 ¢. - Kachenpa MukK (50 ak3.)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHms: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ 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 obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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