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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

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"; 43.03.01 "Cepsuc".

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 npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 rOTOBHOCTbIO OpraHn3oBaTh NPOLECC cepauca, NpoBoanTb BLIBOP pecypcos 1

CpeacTB c y4eToM TpeboBaHuii noTpebutens

MnK-12 FOTOBHOCTbIO K OCYLLECTBNEHMIO KOHTPONS KayecTBa npoLecca cepsuca,
napameTpoB TEXHONOMMYECKMX MPOLLECCOB, MCMOMb3yEeMbIX PECYPCOB

O6yyatolmiics, 0OCBOVBLUINA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

Cnocobbl 1 MeToAbl cCaMoopraHn3aLmn 1 camoobpasoBaHus.

Cnocobbl 1 MeToAbl OpraHM3aunm npouecca cepsunca, Bolbopa pecypcoB 1 CPeLCTB C y4eToM TpeboBaHwWi
notpebuTtens.

MeTononoruio KOHTPONs Ka4ecTsa NpoLecca cepamca, NnapameTpoB TEXHONOrMHYECKMX NPOLECCOB, UCMOMNb3YeMbIX
pecypcos.

JonxeH ymeTtb:
MpuMeHsiTe crnocobbl 1 MeToAbl caMoopraHm3aummn 1 camoobpasoBaHms.
OpraHnsoBaTb NPOLECC cepBuca, NPOBOANTL BbIBOP pecypcoB 1 CpeacTB ¢ y4eToM TpeboBaHmWil noTpebutens.

OcyuwecTBNsSTb KOHTPOSb KAYECTBa NpoLecca cepBrca, NapaMeTpoB TEXHONOMMYECKMX MPOLECCOB, UCTOSb3YEMbIX
pecypcos.

JlonxeH Bnanetb:

CnocobHOCTbIO K caMoopraHn3aumm u camoobpasoBaHuio.

TOTOBHOCTbLIO OpraHn30BaTh NPOLIECC CepBuCa, MPOBOAUTL BLIBOP PECYPCOB 1M CPEACTB C Y4EeTOM TpeboBaHwi
notpeburtens.

COTOBHOCTbBIO K OCYWECTBNEHNIO KOHTPOSISi Ka4ecTBa npoLecca ceparca, NapamMmeTpoB TEXHONOMMYECKUX MPOLLECCOB,
1CMONb3yEMbIX PECYPCOB.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Momynb) BkAoYeHa B pasgen "B1.6.15 OucumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpasoBatenbHoii nporpammel 43.03.01 "Cepeuc (CepBuUc aBTOTPaHCNOPTHbIX CPEACTB)" 1 OTHOCUTCS K 6a30BOI
(obwenpodeccroHanbHo) YacTu.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 36 yaca(oB), B TOM 4yucne nekuun - 18 yaca(oB), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositennHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4€T BO 2 CeMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

CrpaHnua 3 13 23.




Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumnnvHbl / MX TPYAOEeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
1 Tema 1. BeegneHwe. MNpeomet un 5 1 1 0 5
" |pazpensl ANCUMNANHEL, NX 3a4a4W.
Tema 2. CnoxHoe OBUXEHME TOYKN,
2 TBEPOOro Tena. 2 1 1 0 2
Tema 3. Nnockoe aBuxeHune
8. TBEPOOro Tena. 2 1 1 0 2
Tema 4. BpauweHwve TBEpLOro Tena
4. [BOKPYT HEMOLBV>XHOWN TOYKMW. 5 1 1 0 5
" |CBoboHOE ABWXEHME TBEPOOro
Tena.
Tema 5. Ctatnka. OCHOBHble
5. MOHATUS U aKCUOMbI CTaATUKMN. 2 1 1 0 2
6. |Tema 6. Teopust MomenTOB 1 Nap cun.| 1 1 0 5
Tema 7. PaBHoBecue abContoTHO
7. TBEPOOro Tena. 2 1 1 0 2
Tewma 8. PaBHoBecue Tena npu
8. [Hann4mm TpeHns. LeHTp TaxecTtu 2 1 1 0 2
TBEPOOro Tena.
Tema 9. BeeneHue. 3akoHbl
. HbtoToHa. 3anauv onHamuku. 2 1 1 0 2
Tema 10. OuHamuka HecBo6OOHOW
10.|TOYKK, AMHAMMKA OTHOCUTENbHOIO 2 1 1 0 2
OBUXEHMNS TOYUKMW.
11 Tema 11. lNMpamonunHenHble 5 1 1 0 5
‘|konebaHuns ToukN.
12 Tema 12. Cuctema matepuanbHbix 5 1 1 0 5
TOYEK.
Tema 13. Obwme Teopembl ANHAMUKM
13.|mMarepunanbHoin ToUKM U 2 2 2 0 4
MEXaHN4eCKOM CUCTEMbI.
14 Tema 14. MpunoxeHns obwmx 5 1 1 0 5
‘[Teopem onHamukm K TBEpPOOMY Teny.
15. Tema 15. SneMeHTbl aHaNNTNYECKOM 5 1 1 0 5
MEXaHuKMW.
Tema 16. MpuHuMN
MamunbToHa-OcTporpanckoro.
16. MoHsTMe 06 yCTONYNBOCTM 2 1 1 0 2
paBHOBECHS.
17.|Tema 17. Teopus ynapa. 2 1 1 0 2
Utoro 18 18 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeepeHue. MNpenmert n pasgensl AUCLMMIUHDBI, UX 3apa4yu.

MpeamMeT n pasgensbl AMCUMNAUHBI, UX 3ada4un. KuHemaTmka To4ku. Cnocobbl 3anaHns aBuxeHus Toukn. KuHematuka
TBEpHoro Tena. MNoHaTme 06 abcontoTHO TBEPOOM Tene. MocTynaTenbHoe OBuMXeHne TBépaoro Tena. BpaweHne
TBEPOOro Tena BOKPYr HENOLABUXHOW OCH.

TpaekTopus n ypaBHEHUE OBUXEHMWS TOYKW, HAXOXOEHNE CKOPOCTU U YCKOPEHUs ToYKWU. BpawarenbHoe aBnxeHue
TBEPOOro Tena BOKPYr HermoaBUXHON OCHU.

Tema 2. CnoxHoe ABNXEHUe TOUYKU, TBEPAOro Tena.

CnoxHoe oBuXeHue Toukn, TBépaoro Tena. AGContoTHoe, 0THOCUTENbHOE, NepPeHOCHoE ABVXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHBIE CKOPOCTM 1 yckopeHusi. Teopema cnoxeHusi ckopocTeit. Teopema Kopuronuca.
Kopuonucoso yckopeHue.

CrpaHnua 4 13 23.

- PAEKTPOHHBIH
Il YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

YDaBHeHI/IFI CNOXHOro OBUXeHNs To4kn. CnoxeHune CKOpOCTeVI Toukn. CnoxeHune yCKopean7| Toukn. CnoxeHune
OBUXeHun Tena. CMelWaHHble 330341 Ha CNOXHOE OBUXEHNE TOYKU U TBEPOOro Tena.

Tema 3. Nnockoe aBuxeHue TBEpAOro Tena.

lNnockoe nBunxeHve TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHNS TOYEK
NAOCKON courypbl. Teopema 0 NPOEKUNSAX 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 MNOCKOW Courypbl.

Tema 4. BpauieHue TBEpAoro tena BOKpYr HenoABMXHOM TOYKU. CBO6OAHOE ABMXEHUe TBepaoro Tena.

Yrnbl Orinepa. YpasHeHus chepmnyeckoro ABuUXeHns TBEpLOro Tena. Teopema o nepemelleHmn TBEpAoro Tena,
MMEeoLLEero 04Hy HENOABMXHYIO TOYKY. YrnoBas CKOPOCTb U1 YrioBOE YCKOpPEeHWe Tena npu chepruyeckom ABUXEHNN.
CKOpOCTU 1 YCKOPEHUS TOUEK TBEPLOrO TENA NpY CHEPUHECKOM ABMXeHUU. CBOBOOHOE ABUXEHWE TBEPLOro Tena.

LlBnxeHune Tena, UMeroLLero O0OHY HENOOBUMXHYIO TOYKY.
Tema 5. Ctatka. OCHOBHbIE MOHATUS U aKCUOMbI CTaTUKM.

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

Cwvnbl, NIMHUN OENCTBUS KOTOPbIX NepecekatoTcs B 04HOW To4uKe. PaBHoBeCHe cuCTEMbl CXOAAWMNXCS CUN.
Tema 6. Teoprsi MOMEHTOB U Nap Cu.

Teopus MOMEHTOB 1 nap cui. MOMEHT Cunbl OTHOCUTENBbHO TOYKM (LeHTpa). MOMEHT cunbl oTHOCUTENbHO ocu. lMapa cun
n eé MoMeHT. TeopeMmbl 0 Napax. Jlemma o napannenbHOM NepeHoce cunbl. [NaBHbIA BEKTOP U FNaBHbIi MOMEHT CUCTEMbI
cun. MNprBeneHne cuctembl CUN K LLEHTPY (OCHOBHAs Teopema CTaTukum).

PaBHoBecue I'IpOI/I3BOJ'IbHOI7I NaoCKoW cnctembl cun. PaBsHoBecue I'IpOI/I3BOl'IbHOI7| npOCTpaHCTBeHHOIZ CNCTEeMbl CUN.
Tema 7. PaBHoBecue abCconoTHO TBEpPAOro Tena.

YcnoBusi paBHoBecust abCoMOTHO TBEPAOro Tena npw AeVCTBUM PasfnyHbIX cUcTeM cun. Tpu (oopMbl yCrnoBwii
PaBHOBECUS MNIOCKON CUCTEMbI cun. PaBHOBeCHE COCTaBHOM KOHCTPYKLMU. CTaTnyecku onpenenmmblie 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 Hanuymum TpeHus. TpeHne ckonbXxeHus. TpeHne kadyeHns. KoHyc TpeHns. LieHTp
TSXecTn TBEépaoro Tena. LieHTp TaxecTn nnockon gourypbl. CTaTyeckmini MOMEHT MNOWaamn niockon urypsbl
OTHOCUTENbHO ocu. MeToabl onpeneneHns LEHTPOB TaXeCTn Ten. [onoxeHne LeHTpa TSXeCTU HEKOTOPbIX Ter.

Cwunbl TpeHus. TpeHve cKoNbXeHus, TPeHNe KadeHuns.
Tema 9. BBepeHune. 3akoHbl HbloTOHA. 3apaun ouHaAMUKW.

OcHoBHble NOHATMSA. 3akoHbl HbtoToHa. JdudpdepeHumanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpatHas
3a4a4m OVHaMUKN.

OnpegneneHne cun no 3agaHHoMy AsuxeHuto. ObpatHas 3agada anHamukin. JudgocpepeHunancHble ypaBHEHNS
LBMXXEHNS MaTepuanbHoi TOUKM (MPSIMONIMHERHOE 1 KPUBONMHENHOE ABMxXeHWs). CBoboaHOe naneHne Tena 6e3 yuéta
CONPOTUBNEHMS BO3ayXa.

Tema 10. JmHamuka HecBO60OAHOW TOUKM, AMHAMUKA OTHOCUTENbBHOIO ABUXEHUSA TOUKMU.

HecBobonHas MaTepuanbHas Todka. CBSI3M 1 OnHaMUYeckne peakuum cesiseit. dudpdoepeHumanbHble ypaBHEHNS
IOBUXEHNS TOYKM NO 3a8aHHo KpnBo. OCHOBHOI 3aKOH AUHAMUKN OTHOCUTENBHOMO OABUXEHMS TOYKW. [lepeHocHas un
Kopuonucosa cunbl uHepumm. MprHLMN OTHOCUMTENBHOCTU Knaccnyeckon mexaHuku. Cnyyai OTHOCUTENTbHOIO NOKOS.
OTHOCMTENbHOE OBUXEHME MATEPMANTbHON TOYKN. HaCTHbIE CnyYam OTHOCUTENbHOrO ABUXEHNS MaTeEPUanbHON TOYKN.
Tema 11. MpsiMOnNuHelHble Kone6aHNsA TOUKMN.

Buabl konebatenbHbIX OBUXEHWIN MaTepuanbHoi Toukn. CBoboaHbie 1 3aTtyxatowme konebaHus. Mpumepsbl Ha
cBoboaHble konebaHumsl. CBoboaHble konebaHus rpysa, NOABEWEHHOro K NPyXunHe. Aneproanyeckoe ABNXeEHMe.

BbiHyxaeHHble konebaHuvs. ABneHve pesoHaHca. siBneHune ueHnit. CeobonHble konebaHus 6e3 yuéta conpoTUBNEHNS.
3artyxatolume, BbHy>XOEHHbIE KonebaHus.

Tema 12. Cuctema MatepuanbHbIX TOYEK.

Cwnctema matepuranbHbix Todek. TBépnoe teno. Cunbl, AeiCTByOWME Ha TOYKU cucTemsbl. LIeHTp Macc cuctemsl
mMaTepuanbHbIX TOHEK 1 ero KoopauHatbl. Teopema 0 OBUXEHWM ueHTpa Macc. MoMeHTbl nHepumun TBEPAOro Tena
(cnctembl). Paguyc nHepumn. Teopema 0 MOMEHTAX MHEPLUUKN TBEPLOro Tena OTHOCUTENBbHO napanfienbHbiX OCEN.
LleHTpobexHble MOMEHTbI MHEPLIAW TENA.

["eoMeTpunsa Macc: LEeHTP Macc CUCTEMbI, MOMEHTbI MHepLIMK TBEPObIX Ten. Teopema o OBUXEHUW LeHTpa Macc.
Tema 13. O6LiMe TeopeMbl AUHAMUKW MaTepUanbHOW TOUYKU N MEXaHMYECKOWN CUCTEMbI.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

TeOpeMbI 00 N3MEeHeHMN KonmyecTBa ABUXEHUS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEHEHNN MOMEHTAa Konmnyectea OBNXEHNA MaTepmaanon TOYKW. TeopeMa 06 N3MEHEHMN KMHETUYEeCKOro MOMeHTa
MeXaHN4eCKOn CUCTEMBI. 3ﬂeMeHTapHaﬂ pa60Ta CUnbl; pa60Ta Ha KOHEYHOM nyTun. TeOpeMbI 06 n3MeHeHnM
KNHETMYecKomn aHeprun MaTepmaanon TOYKM U MeXaHmn4eckor cuctemol. MNMoTeHumnanbHble cunbl. Cunoeoe none,
ycnosusA noTeHUnanbHOCTU CUATIOBOIo NOJiA. 3akoH COXpaHeHus MexaHn4eCcKom aHeprun MaTepmaanon TOYKW. MHTeraﬂ
SHeprun. lMoHsATME O paccemsaHnmn MOMHOMN MEXaHN4YeCcKom SHEeprun.

TeopeMbl 06 M3MEHEHWWN KOMMYECTBA OBUXEHNS MATEPUANBHON TOUKM U MEXaHMYECKON cncTeMbl. Teopema 06
N3MEHEHUN MOMEHTa KONIMYECTBA MaTepManbHO TOUKU. TeopeMbl 06 N3MEHEHUN KUHETUHECKOW SHEPTUM MaTeEpPUanbHoOi
TOYKM U MEXAHUYECKON CUCTEMBI.

Tema 14. NMpunoxeHus o6LWMNX TeOPEM OUHAMUKU K TBEPOOMY Teny.

OnddpepeHumanbHbie ypaBHeHMS NOCTynaTenbHOro ABuxeHns Teépaoro Tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPOOro Tena BOKPYr HEMNOABUXHON ocu. dusnyecknin MasTHuk. OnpegeneHve AMHaMM4eCcKnx peakumin
noawnnHYKoB. JJuHammnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB MHepPLMK
TBEPAbIX Ten. dnddpepeHunanbHble ypaBHEHUS MNOCKOMO U CAIEPUYECKOro aBuxXeHnin TBEpaoro Tena. MNprnbnnxeHHas
TEeopus rmpoCcKornos.

MnockonapannensHoe (Nnockoe) ABMXeHne TBépaoro Tena. [lasneHue Bpawatouerocst TBEpLOro Tena Ha ocb
BpallleHns.

Tema 15. dnemMeHTbl aHANNTUYECKON MEXaHUKM.

O6061WEHHbIe KOOPAMHATBI U YACNO CTerneHen cBob60oAbl MexaHN3Ma. BO3MOXHbIE NepeMeLLeHNst MeXaHNYecKom
cucTteMbl. ipeanbHble cBsau. MpuHLMN BO3MOXHBIX NepemelleHuii. Obluiee ypaBHeHNe aHanMTU4YeCcKon AUHaMmnKm.
06061WeéHHbIe cunbl. Cnocobbl BbluMcneHust 0606WEHHbIX cun. YCNoBUS paBHOBECUS MEXAHWYECKON CUCTEMBI B
006006LWWEHHbIX KoopauHaTax. YpaBHeHue JlarpaHxa ans KoHCepBaTUBHbIX CUCTEM. YCNOBUS PaBHOBECUSI
KOHCEepBaTMBHOI cucTeMbl. YpaBHeHuWs JlarpaHxa BTOporo poja.

MpuHUMN BO3MOXHbIX NepeMelleHuii. YpasHeHue JlarpaHxa ons KoHcepBaTuMBHbIX CUCTEM. YpaBHeHus JlarpaHxa
BTOPOro poaa.

Tema 16. MpuHuun MamunbToHa-OcTporpapckoro. MoHATHe 06 yCTOMYMBOCTU paBHOBECHUS.

Ob6wwe noHatus. duchdpepeHumpoBaHmne 1 BapbupoBaHve B MexaHuke. AungdpepeHunanbHoe ypaBHEHNE KPUBOIA,
peanuayioLel SKCTPeMyM 3a4aHHOr0 KPUBOANHENHOro nHTerpana. ®yHkumsa MammnbToHa. MpuHumn
ramunbToHa-OcTporpanckoro. MNMoHsATMe 06 YCTONYMBOCTU PABHOBECKSI.

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

SeneHve ynapa. YaapHas cuna v yaapHblii uMnynsc. OCHOBHbIE LOMYyLWEHWs U OCHOBHOE YpaBHEHVE B Teopun yaapa.
Teopema 06 U3MeHEeHUN KONMYeCTBa ABVXEHUS MeXaHn4Yeckoi cucTeMbl Npu yaape. Yaap wapa o Heno4BUXHYHO
noesepxHocTb. KoadpduLmMeHT BoccTaHOBNEHNS Npw yaape. MpsiMoli LeHTpanbHbli yaap Aeyx Ten. MNoTteps
KMHEeTNYEeCKOoW aHepruun npuv yaape 4Byx Ten.

Yoap.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmn 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeaTeNbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBeAeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHUBepcuTet”

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

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUINIMHE (MOAYNIO)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 13 23. EEl YHH
oML

ARl | AL O



Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

CemecTp 2
TeKyLLMI KOHTPOIIb

1. Beenenue. lMpeameT v pasaens! AUCUNNAWHDI, KX 3a8a4u.
2. CnoxHoe OBUXEHWE TOYKW, TBEPOOro Tena.

3. MNnockoe oBuxeHue TBEpAOro Tena.

7. PaBHOBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecuwe Tena npu Hanmuum TpeHus. LieHTp TaxecTu
lMucbMeHHoe TBEpPHOro Tena.

1 |momawHee 3apaHue [OK-5, MK-12, OMNK-3 9. BeeneHue. 3akoHbl HbloToHa. 3apaun ouHammnku.

10. OrHammka HecBobO4HOM TOYKM, ANHAMMKA OTHOCUTENBHOMO
OBUXEHNS TOYKN.

11. MpsmMonnHeiHble konebaHns TouKW.

13. ObLwme TeopeMbl AMHAMUKN MaTePUanbHOM TOUKM 1
MEeXaHN4YeCKON CUCTEMBI.

14. MpunoxeHunst 0bLMX TEOPEM ONHAMUKK K TBEPLOMY TEny.

. BeeneHrve. MNpenmet n pasgensl UCUUNANHDBI, UX 3a0a4U).
. CnoxHoe gBuxeHue To4KW, TBEPLOro Tena.

. Mnockoe oBnxeHue TBEpOOro Tena.

. Ctatnka. OCHOBHbIE MOHATNS N aKCUOMbI CTaTUKN.

. Teopns MOMEHTOB 1 Nap cwi.

. PaBHOBecune abcontoTHO TBEPAOro Tena.

. PaBHoBecue Tena npu Hanu4um TpeHus. LieHTp TaxecTtu
2 |YcTHbIV onpoc OK-5, OlK-3, lNnK-12 TBEPOOro Tena.

9. BeeneHne. 3akoHbl HbtoToHA. 3ana4n AMHaMUKW.

10. OnHammka HecBODBOLHOM TOYKM, AMHAMUKA OTHOCUTENBHOMO
OBVXEHNS TOYKM.

11. MpaMonnHeliHble KonebaHns TOUKU.

12. Cuctema maTepuanbHbIX TOYEK.

13. O6LWwue TeopeMbI AMHAMWKU MaTeEPUaNbHOM TOYKK 1
MeXaHN4yeCKOoN CUCTEMBI.

1. Beefgenue. lMpeameT v pasnens AUCUNNAWHDI, KX 3a8a4u.

2. CnoxHoe OBUXeHne To4KK, TBEPLOro Tena.

3. lNnockoe oBuxeHue TBEPLOro Tena.

7. PaBHoBecue abcontoTHO TBEPAOro Tena.

8. PaBHoOBecwKe Tena npu Hanu4um TpeHus. LieHTp TaxecTtu
TBEpPOOro Tena.

9. BeepneHue. 3akoHbl HbtoToHa. 3ana4n AMHaMUKW.

OK-5, OrK-3, MNK-12 10. JvHamuka HecBoOOA4HOM TOYKM, OMHAMUKA OTHOCUTENBHOIO

ONOOTWN =

3 KoHTponbHas

pabora OBVXEHNS TOYKM.
13. Ob6wue TeopeMbl AMHAMMKN MaTepuanbHOM TOYKK 1
MeXaHW4eCcKom CUCTEMBI.
14. MpunoxeHunst 0bmMX TEOPEM ONHAMUKK K TBEPLOMY TENy.
15. SnemMeHTbl aHaNUTUYECKON MeXaHVKK.
16. MpwHumn FaMunbToHa-OcTporpanckoro. MoHsThe 06
YCTOMYMBOCTU PaBHOBECKS.

3auer OK-5, Ol1K-3, MK-12

6.2 OnucaHue nokasateneun n Kputepues OoLeHUBaHUSI KOMMNETEeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kiiggfm OL,eHNBaHUs 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb

KETPOHHBH
B_EPCHTET
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

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

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
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN

ancumnninHe.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JoMmallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve 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.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
MNpeBocxongHoe ymeHne [Xopowee ymeHuve yMeHune INCKYCCUOHHblE
doopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBOU  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
KoHTponbHas ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHUs BbINONHEHbI  |3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aan7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble

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. lIucbMeHHOe poMallHee 3apgaHue
Tembl 1,2,3,7,8,9,10, 11,13, 14

3apava 10.13.

CrpaHunua 8 13 23.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 9 ns 23. EEl YHH
oML

ARl | AL O



Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

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.

3apaya 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.

3anaya 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
TpeyronbHuka ABC. Ha cTone nomelwéH rpys p B Touke M, KoopamHaThl KOTOPOi x 1 y; ocb Oy napannenbHa AB.
OnpenennTb oaBneHne Kaxaom HOXKM Ha non.

3anava 26.18.

Macca ctona cTporanbHoro ctaHka 700 kr, Macca obpabartbiBaemoii netanu 300 kr, ckopocTb xona ctona 0,5 M/c, Bpemst
pasroHa 0,5 c. OnpenennTb cuny, HEOBX0AUMYIO AJ1S pa3roHa (CUMTas ABUXEHNE PaBHOYCKOPEHHbIM) U Ans
JanbHenwero paBHOMEPHOro ABUXEHNS CTONa, eCnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxernun 0,07.

3apava 27.10.

[lBa reomeTpmnyeckn paBHbIX U OOHOPOLHbLIX Wapa caenaHbl U3 pasnnyHbix MaTepuanos. [MNoTHOCTU Mateprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa napatoT B Bo3ayxe. Cuntas cConpoTnBAEHE Cpeabl MPONOPLMOHAbHBLIM
KBagpary CKOpOCTW, ONpeaennTb OTHOWEHME MakCUMarbHbIX CKOPOCTEN Wapos.

3apava 28.5.

Lna onpeneneHns macchl rpy>XEHOro Xene3HogopoXHOro coctasa Mexay TeNIoBO3aMm U BaroHaMm yCTaHoBUIN
OnHamomeTp. CpedHee nokasaHue ovHamomeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
CKopocTb 16 M/C (BHaYane coctas CTOSN Ha MecTe). HanTtu maccy coctasa, ecnu KoadhuumneHT TpeHus 0,02.

3apaya 30.9.

Bpyc HaunHaeT gBuratbCs ¢ Ha4anbHOM CKOPOCTbIO VO MO rOPM30OHTaNIbHOW WEePOX0BAaTOM MAOCKOCTA U NPOXOANT A0
MOJSIHOM OCTAHOBKWU paccTosiHue s. OnpenenvTtb KOaMULMEHT TPEHNS CKONbXEHUS, CYMTas, YTO cuna TpeHus
npornopLuoHanbHa HopManbHOMYy AaBJIEHWIO.

3apaya 30.15.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

Hanwncatb BblpaxkeHne NoTEHLMANbHO SHEPTUM YNPYrol peccopsl, npornbatollencs Ha 1 ¢M oT Harpy3ku B 4 kH,
npennonaras, 4To Nporud x BO3pacTaeT NPSIMO NMPOMOPLMOHANIBHO HarpyskKe.

3apava 31.7.

MapawtotcTt Maccol 70 kr Boibpocuncs ns camonéta u, nponetes 100 M, packpbin napawoT. HaiTv cuny HaTsXeHns!
CTPOMOB, Ha KOTOPbIX YeNoBeK BblN MOABEIWEH K NapallloTy, ECAM B TEYEHUE NEPBLIX NSATU CEKYHA C MOMEHTA PACKPbITUS
napauwoTa, Npu NOCTOSAHHOWM CUne CONPOTUBNEHNS OBUXEHMIO, CKOPOCTb NapawoThcTa yMeHblumnach Ao 4,3 m/c.
ConpoTrBneHNeM Bo3ayxa OBUXEHNIO YenoBeka npeHebpeub.

3apaya 32.26.
Onpenenntb nepuof ceoboaHbIX konebaHuii rpy3a Maccbl m, 3aXXaToro Mexay OBYMS MPYXUHaMU ¢ pasHbIMu
koadpdomumeHTamm xéctkoctn C1 n C2.

3anava 32.71.

"py3 maccol 100 r, NoABEWeEHHbIN K KOHLY NPY>XWHbI, ABUXETCA B XNUAKOCTU. KOahULMEHT XECTKOCTA MPYXUHbI
C=19,6 H/M. Cnna conpoTusneHns OBUXEHNIO NPONOpLMOHanbHa NepBoi cTeneHn ckopocTu rpy3a: R=kv, roe k=3,5 H
c/M.

Haiitu ypaBHeHWe OBUXEHNS rpy3a, eCNv B HAYaNbHbIA MOMEHT rpy3 Obiil CMELWEH 13 NMONOXEHNS PaBHOBECUS HA 1 CM 1
oTnyweH 6e3 HayanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHimM OT LieHTpa Macc AonXeH ObiTb NoABELWEH OU3NYECKUIA MASTHIK, 4TOObI Nepunoa ero kadyaHuii obin
HaVMeHbLIMM?

3anaya 38.5.

Bbluncnutb KNHETUYECKYIO SHEPIMIO KPUBOLIMMHO-MON3YHHOr0 MEXaHN3Ma, €Cnv Macca Kpusowmna m, AfivHa Kpusowmna
r, Macca nonsyHa M, onuHa watyHa |. Maccoii watyHa npeHebpeyb. KpmBowmn cyntate O4HOPOLHbIM CTEPXHEM. YTrioBas
CKOPOCTb BpaLUEHNS KpMBOLWIMNA W.

2. YCTHbIN onpoc

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

1) Kakumu cnocobamy MOXHO 3a4ath ABUXEHUE MaTepManbHON TOUKN?

2) Kak onpegnensetcs noctynatenbHoe ABuXeHne TBépaoro tena?

3) Kak onpegenntb HanpasneHue Bektopa Kopuonncosa yckopeHns?

4) Kak onpenenutb MrHOBEHHbI/ LEHTP CKOPOCTENR?

5) Kak onpenensietcsi abContoTHOE YCKOPEeHWEe MaTepuanbHOM TOYKM B CTIOXHOM LBUXEHUN?

6) Ha kaknx akcmomax ocHoBaHa ctaTmnka?

7) Kak onpenenvtb MOMEHT Cuibl OTHOCUTENBHO OMKCUPOBAHHOIO LieHTpa?

8) Kak onpenenntb MOMEHT CWbl OTHOCUMTENBHO OCn?

9) B kakom cnyyae 3ajava HasblBaeTCs cTaTuyeckm onpenennumon?

10) Kakue cyuiectBytoT cnocobbl onpeneneHmnst LeHTpa TsXecTn?

) Kakas cuctema otcyéTta Ha3biBaeTCa MHEPLMANTBHON?

) Cdoopmynupyiite BTOpPOI 3akoH HbloToHa.

) CchopmynupyiiTe OBe OCHOBHbIE 3a4a4M OMHAMUKW MaTepuanbHON TOHKK.

) KakoB nopsinok peweHns obpaTHoOM 3a0a4m AMHAMUKL MaTeprarnbHO TOUKN?

) CchopMynupyiTe NPMHLNMN OTHOCUTENBHOCTM KNACCUYECKOA MEXaHVKM.

) Kakue cywecTBytoT BUIbI NPSMONNHERHbIX KonebaHuii MatepranbHOn ToUKn?

) Korga 3aTyxatolee OBVXEHNE MATEPUANBHON TOUKM SBASETCS KonebaTenbHbIM, a KOraa - anepuoanyeckim?

) Kak onpenensiercs LeHTp Macc CUCTEMbI MaTepuasibHbIX TOYEK?

) Kak onpegnensietcs noteHumansHoe CunoBoe none?

20) Mo kakmM chopMynam MOXHO HaliTV 3neMeHTapHyo paboTy cunbl?

3. KoHTponbHas pabora

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

KoHTponbHas pabota coCTOMT M3 TPEX-4eTbipEX 3amau.

Mo pasgeny "KnHemartmka" BbINONHAOTCS 3agaHms n3 yucna: K.1 - "OnpegeneHme CKOPOCTU U YCKOPEHWNS TOYKM MO
3afaHHbIM ypaBHeHNsaM eé aemxermns”, K.2 - "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA To4eK TBEPLOro Tena npm
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckunn aHanns nnockoro mexaHuama", K.7 -
"OnpegneneHne abCcontoTHOM CKOPOCTU U aBCOMOTHOrO YCKOPEHUS TOUKU".

Mo pasneny "Ctatmka" CTyOEHTbI BEINMOMHAOT 3a4aHns M3 CNeLyIoWero yucna Huxe nepedncneHHoix: C.1 -
"OnpeneneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuunin ornop 1 cun B CTEPXHSAX NNOCKOW doepmbl”,
C.3 - "OnpepneneHne peakuumii onop COCTaBHOM KOHCTPyKUMK (cuctema asyx ten)", C.5 - "PaBHoBecue C y4ETOM
cuenneHus (TpeHus nokog)", C.7 - "OnpeneneHune peakuuii onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTtun".

11
12
13
14
15
16
17
18
19
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Mo pasgeny "OdnHamuka" BbINOAHAIOTCS 3ag4anHus n3 yucna: .1 - "ViHterpmposaHme anddoepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepranbHO TOYKW, HAaXOAsIWenCcs NoL AEACTBUEM MOCTOSAHHbIX cmun”, [1.2 - "VIHTerpmpoBaHne
AndodepeHumanbHbiX ypaBHEHWI ABUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AercTBMeM nepemenHbix cun”, 1.4
- "ViccnenoBaHme OTHOCMTENBHOMO ABUXEHNS MaTtepuanbHoi Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHuIO ABUXEHNS MaTepuanbHon To4kun”, 1.7 - "MNpuMeHeHre TeopeMbl 0 ABUXEHWUW LeHTpa Macce K
NCCNenoBaHMIO OBNXEHNS MexaHudeckon cuctembl”, [1.10 - "MpumMeHeHre TeopeMbl 06 M3MEHEHWN KUHETUYECKOIA
SHEPrnn K N3y4eHnto OBNXEHNS MexaHn4eckon cuctemol”, .14 - "MpuMeHeHne NprMHUmMna BO3MOXHbIX MepeMeLLEeHNiA K
pewWeHnio 3a8a4 0 PAaBHOBECUM CUM, MPUNOXEHHbBIX K MEXaHWYECKOW CUCTEME C OLHOM CTENEHbIO CBOBObI".

3agaHus (M3 Ynicna Bbllle NEPEYNCEHHbIX) U HOMEP BapraHTa (Wugp) onpenensioTcsa npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENbHOM TeTpaan, Ha 061oxKe KOTOPO ykasbiBaeTcsl OTAeNneHue,
crneumanbHOCTb, HOMEP rpynbl, Pamuamsa n nHMULManbl CTyaeHTa n Ha3saHue kageapsbl.

Mpv odhopMNEHNN KOHTPOMBHOI paboThl PEKOMEHAYETCS BbIMOMHATL CNefytoWwme npasmna:

1) B TETPAOW OCTaBNATb NONS WMPKHOW 3,5 - 4 CM 415 3aMeYaHnii PELLIEH3EHTa;

2) TEKCT YCNOBMS 3a0a4u C YUCNOBbIMU AaHHBIMU NepenncaTtb 13 3a4a4HnKa NoIHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B Maclutabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNS; He AonyckaeTcs
BbINOMHEHNE YepTeXen 0T PyKu;

4) Ha YepTexax HeobxoOMMO ykasblBaTb BCE HEOOXOAUMbIE PA3MEPbI U BCE BEKTOPLI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) peweHne 3a8a4 apryMeHTUpoBaThb CCbINKaMu Ha onpeneneHns, akCuoMbl U TEOPEMBI;

6) BCe BbluMCeHWsl BeCTu B ByKBEHHOM (hopMe, a YNCNOBbIe 3HaYeHNs ByKB MOACTaBASATh INLWb B OKOHYATENbHbIE
pe3ynbTathl; 0coboe BHMMaHWe cneayeT 06patuTb Ha YETKOCTb U306paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anvcu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NOYEPKOM C BbICOTOW BykB HE MEHEE 3 MM, CriedyeT BbINONHATL 6€3
CYLLECTBEHHbIX MCMPaBNEHWIA.

HeBbinonHeHWe 3TUX pekoMeHaaLuii 3aTpyaHSET NPOBEPKY KOHTPONbHOW paboThl 1 cO34aeT TPYLAHOCTA NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHas CTYLEHTOM He Mo Wwudppy (BapraHTy), Bo3Bpawaetcs 6e3 paccMOTPeHUs.

Ecnn nocne npoBepku npenofasartenem Kkakme-nnbo 3aaadm KOHTPONbHOM paboThl OKaXyTCs He 3a4TEHHBIMMI, TO BCE
ucnpaeneHus cnenyet NPON3BOAUTbL B TOM Xe TeTpaam Ha YMCTbIX IUCTax, o3arnaeneHHblx "PaboTta Han ownbkamm".
CTyneHT [onmXeH UcnpaBnTb BCE OTMEYEHHbIe owmnbku. Ecnn 3anayun peweHsl npasunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C NOMETKOM "nonyleHo Kk 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHuiA OMXHO ObiTh
3alyeHo CTYOEeHTOM O4HO; B NpoLecce 3almnTbl eMy npeanaralTcs BONpOCh!, OTHOCAWMECS K NPpeacTaBNeHHOMY UM
peleHunto 3aaa4, BONPOChl N0 TeOpUK Mo TeMaM 3a4ad; Kak npasuno, CTyAeHTy npegnaraeTcs CaMoCTOSATENbHO PELNTb
3afayy (MpvMep) No O4HON N3 TeM 3alMILAEMOro KOHTPONbHOMO 3a4aHuns.

Mocne 3awwmThl KOHTPOMBbHOW PaboThl, NPEeayCMOTPEHHOR Y4ebHbIM MNaHOM B AAHHOM CEMECTPE, CTYAEHT LOMycKaeTCs K
3a4€Ty U aK3aMeHy cornacHo y4ebHoMy MnaHy CreLmnanbHOCTM MO COOTBETCTBYIOWEMY pasfen Kypca TeopeTuyeckoi
MEXaHWKMW.

YKas3aHus K BbIMOMHEHWIO 3a4a4 KOHTPONbHOW paboTsl no pasaeny "KuHemartuka".

3afayn no KMHeMaTuke pewarTcs aHaIMTNYeCKUM crnocobom NyTéM COCTABNEHUS YPABHEHW OBUXEHUS TOYKW, Tena B
BblOpaHHO MK 3afaHHOM cucTeme KoopamHat. Mpu pelweHnn 3a8ay LenecoobpasHo NpuaepXMBaTbCs CNeLyowero
nnaHa:

1) ycTaHOBWTb 06 bEKT ABUXEHUS (TOUKY WUW TENO);

2) BbISIBUTb BCE CBSI3V U NOKA3aTb HA PACYETHOM CXEME CUCTEMY KOOPAMHAT, Hanbonee yoobHyo Ansi COCTaBNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHUA OTHOCUTENbHO NCKOMbIX BEMINYWH.

MNpu peweHnn 3apa4y 3aparHua K.1 "OnpeneneHre cKopocTn 1 YCKOPEHUS TOYKM MO 3aAaHHbIM YypaBHEHNSM eé
IBUXEHUS" LenecoobpasHo NpUaOEpXMBATLCS CNEdyOWero nopsaKa:

1. VICKo4MB 13 3a4aHHbIX B KOOPAMHATHON hopMe ypaBHEHMWI OBUXEHNS BPEMS t, HANTW ypaBHEHME KPUBO, YacTb
KOTOPOW (MU LENMKOM BCS KPMBAS) SBNSIETCA TPAEKTOPMEN ABMXEHUs. HauepTuTb B Maclwtabe TpaeKTopuio 1 OTMETUTD
Ha Hel NONOXeHWS TOYKM B Ha4YanbHbIA 1 B 3a0aHHbIA MOMEHTbI BPEMEHMN.

2. [Mpoekunm BEKTOPOB CKOPOCTU N YCKOPEHMNS TOYKM HAXOOUM N3 YPaBHEHUA OBUXEHUS METOOO0M NPOEKLMA,
npensapuTenbHO MX NpoandgepeHUnpoBaB 1 BbIYUCINB 3HAYEHUS MPOU3BOOHBIX MPU

t=t1 c.

3. Mo HanAeHHbIM MPOEKUMAM ONpeaensoT MOLYNN BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakxXe KacaTenbHOro u
HOPMasnbHOro YCKOPEHWIA TOYKMN.

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO MONYYEHHbIM NPOEKUUSAM. 3aTeM BbIYMCASAIOT Pagnyc KPUBU3HDI
TpaekTopun B Touke npu t=t1 c.

5. Npadpmnyeckoe NOCTPOEHNE CKOPOCTU U YCKOPEHUS SBNSETCH KOCBEHHbLIM KOHTPOMIEM NPAaBUIbHOCTU aHaNNTUYECKNX
BbluMCNEHUiA. B cnyyae, ecnu BbIYMCIEHUS SIBNSIKOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByAeT HanpaBneH no kacatenbHOM K
KPUBOWM TpaekTopumn ABUXEHUS (AN5 NPsIMO - coBnagaeT ¢ OTPE3KOM JaHHON NPSIMOI), a BEKTOP MOSIHOIO YCKOPEHNS
nocne pasfoXeHusl Ha KacaTesNlbHy0 U HOPMalbHYO CoCcTaBnsoWwme JaéT B MacluTabe 3HA4EHUS 3TUX COCTABASIOWMX.
Kpome TOro, HanpaeneHns 9TUX BEKTOPOB, a TakXe COCTaBNAoWMX NOMHOro YCKOPEHNS, NO3BONSIOT NPOBEPSTb 3HAKM
3HaYeHU OaHHbIX BENNYUH.
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MNpu pewernn 3agaym K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NoCTynaTebHOM U
BpaLaTeNbHOM ABUXEHMSAX" BHaYane onpenensior koadpgpuumneHTsl C, Mpu KOTOPbIX OCYWeCTBsieTcs Tpebyemoe
OBUXEHne rpy3a. 3atem, UCMnonb3ysa 3aiaHHble KUHEMaTUYeckme CBA3W ABUXEHMWS Ten, ONpenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpemeHm t=t1 c. 311 3ana4m pekomeHayeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMS OBUXEHNS rpy3a 1 onpenensiot noctosHHble C. MoctosHHble CO n C1 onpenenstoTtcs
13 3a8aHHOro ypaBHeHMs aBnxeHuns rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBMXEHNS rpy3a 1 CTAHOBUTCS ONpenenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCIUTb €0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B N0OOA MOMEHT BPEMEHN

2. OnpenensoT KMHEMATUYECKNE XapaKTEPUCTMKM (YrNoBblE CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXUT
Touka M. [1nsg aTOro 3anncbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTeNbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXEeHHbIE B PABEHCTBE JIMHEWMHbIX CKOPOCTEN TOYEK ATUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBaKOT APYT MO
Opyxke!) npy N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. lNo n3BecTHbIM hopMynam onpenensoT CKOPOCTb, BpalaTenbHyO U LEHTPOCTPEMUTENBHYIO COCTaBnsoWNe
yCKopeHus Toukm M, a Takxe nonHoe eé ycKkopeHme.

4. MNokasaB Ha pUCYHKEe MEXaHM3Ma HanpasneHUs yraoBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
Toyka M, npoBOAAT HanpaBneHWs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHWiA
3TOW TOYKW.

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa naockoro MexaHnama" HeobxoamMMo TiaTeNbHO U3yynTb
NPVBELEHHOE HUXE PeELIEHNE U MPUMEHNTb ONUCAHHBIE TaM CNOCO6bI K PELLEHWIO 3a4a4K CBOEro BapuaHTa.

MpnBenéM pekoMeHayeMbIli NOPSOOK PELWEHUS 3TUX 3a4ay.

1. HaxoosT MrHOBeHHbIN ueHTp ckopocTen (MLIC) Tena, coBepluatowero niockoe ABMXeHUe.

2. OnpenensoT YrinoByO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4ku B u C (310 3BeHO coBepiaeT nnockoe
OBUXeHMe).

3. BoluncnsoT ckopocTty Todek B n C, Ha prcyHKe nokasbiBaloT HanpaBneHns yrnoBol CKOPOCTM 3BEHA, COBEPLIAIOWErO
NNOCKoe ABUXEHNE, BEKTOPOB CKopocTel Tovek B u C.

4. lpoBepsaoT NPaBMIbHOCTb BLIYMCAEHNUI MOOynen ckopocTern Todek B n C.

5. OnpenensioT yrnoBoe yCKOpeHne 3BEHA, COBEPLLAIOLLENO MIIOCKOE ABNXEHUE, a TakXe yckopeHuns Todek B n C.
MeTtoaunka onpeneneHns aTMx napaMmeTpoB B 3aBMCMMOCTU OT BUAa NPEaNoXEeHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN151 KPMBOWMMHO-WATYHHOr0 MEXaHn3ma yckopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. [ns MmexaHm3moB C Koneécamu HanpasieHns HU YCKOPEeHNs To4ku B, HK1 yckopeHms Todkn C 3apaHee
HemaBecTHbl. OfHAKO ON5 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaenuTb HanpasBneHns COCTaBNSAOWMX
YCKOPEHMS TOYKW. YTN0BOE YCKOpPEHWe 3BeHa, COBEPLLAIOLLErO NNOCKOe ABUXEHNE, B KPUBOLWMMHO-IIATYHHOM MEXaHN3Me
paccunTbiBaeTcs

nocne onpeneneHns kacatenbHOro yckopeHus Touku B npu eé BpaweHun BoKpyr nontoca A, HaiLeHHOro cnocobom
npoekumin. B MexaHnamax ¢ NoABUXHbLIMU 1N HENOABMXHbIMU KONECaMu, YYNTbIBAS Bbllle CKa3aHHOE, MOXHO MyTéM
andpdpepeHumnpoBaHns yrioBoi CKOPOCTHN 3BEHA, COBEpPLUAIOWEro NIOCKOoe ABUXEHNE, N0 BPEMEHW C AaNbHEeNWNM
npeobpasoBaHNeM 3TOrO BbIPaXEHUS BLIYUCUTL YIIOBOE YCKOPEHME 9TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHbBIMU KONECaMmn 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOPeHre 3BeHa, COBEPLLAIOLLEro
Nnnockoe OBuXeHre, paBHO HYNIO.

6. Ha pucyHke nokasbiBaloT HanpasneHme yrinoBoro yCKOpPeHUs 3BeHa, COBEpPLLAIOWEro nnockoe asmxeHune. Ins
KPUBOLWMMHO-WATYHHOrO MEXaHU3Ma HanpaBneHne 3Toro YrioBoro yCKOPEHUS COOTBETCTBYET MONOXUTENbHOMY
HanpaBneHWIO KacaTenbHOro YCKopeHms To4km B npu oTHocuTenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ng
MexaHu3Ma C 0OOHUM NOABUXHbBIM KONIECOM HanpasfieHne yrnoBoro YCKOpPEeHUs 3BeHa, COBEpPLIAoWero ninockoe
OBUXeEHWe, onpenenseTcs HanpaeneHNeM yrnoBoro YCKOpeH1s Kpusowmna.

Lns peweHuns 3agaqn n3 3aganus K.7 "OnpeneneHne abcontoTHOWM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npensaputenbHo nsyymte Temy "CnoxHoe OBUXeHue TOYKU" 1, TOrAa, MCNonb3ys TEOPEMbl O CNOXEHWUM CKOPOCTEN 1
yCcKopeHui Toukm (Teopema Kopuonuca), npuaoepXxmsantecb cnemytoweid nocnesoBaTtensHOCTU 4eACTBUN:

1. B Hauyane Heob6x0aMMO YCTAHOBUTL OTHOCUTENBHOE NONOXEHWe Toukn M B kaHane Tena D B faHHbIi MOMEHT BPEMEHN
t1. Ecnu nony4eHHOe 3Ha4eHWe OyroBoil KOOpauHaThl ByneT oTpuuaTtenbHbIM, OTAOXUTE Touky M1 Ha pucyHke ¢ Opyroi
CTOPOHbI OT ToukK O. MNpMMepPHO ANs MONOBWHbLI BapUaHTOB Touka M MOXeT OBuratbcst B 060Mx HanpaBneHnsx ot
HayanbHOWM TOYKM OTCHETA OyroBOW KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHNE KOTOPOI 3a4aH0 €CTECTBEHHbIM
cnocobom. MoaTomy, ecnu 3HaYeHNe NO-Ny4NTCA NONOXUTENBHBIM, MONOXEHWE TOYKM M COOTBETCTBYET NOKA3aHHOMY Ha
puUcyHke.

2. icnonbaysa audbpepeHLmpoBaHmne 3a4aHHbIX YPaBHEHUA OBUXEHWI Tena 1 To4kn M, HanauTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHMUS B NEPEHOCHOM U OTHOCUTENBbHOM LBUXEHUSIX, a TakXe NOBOPOTHOE (KOpronncoBo) yCKOpPEHWEe B AaHHbIN
MOMEHT BpPEMEHW 1 B HangeHHOM nonoxeHun M1 Toukm M oTHocuTenbHo Tena (nput = t1 ¢).

3. AbBcontoTHast CKOpoCTb TOYkM M HaxoamuTcs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHON 1 MepPeHOCHOM ckopocTeid. B
NpuBeLEHHLIX BapMaHTax 3aaaHns NnepeHocHoe ABuxeHune tena D MoxeT 6biTb BpawaTtenbHbIM UK NOCTYNaTenbHbIM.
4. OnpepnensitoT abCoMNOTHOE YCKOPEHMUE TOUKM KaK rEOMETPUYHECKYO CYMMY NMEPEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4umn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHWIA.

5. C uenbto caMonpoBEPKN PEKOMEHOYETCS NONYYEHHbIE BENNYMHBI NOKa3aTb HA PUCYHKE M CNOXUTb UX FTEOMETPUYECKM.

3apaym no cTaTvke pelaloTcs aHanMTMYecknum cnocobom nyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHum
3ajay uenecoobpasHo NpuaepXmBaTbCs Ceayolero niaHa:
1) ycTaHOBWTb 06BEKT PaBHOBECUS;
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2) BbIABUTb BCE CBSA3M W MOKa3aTb Ha PacYETHOW CxeMe BCe VX peakuun, a TakxXe BCE aKTUBHbIE CUIbI;

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

4) BbibpaTtb Havbonee yaobHyto 4151 COCTABNEHUS U PELIEHNS] YPaBHEHWUI PABHOBECUSI CUCTEMY KOOPAMHAT;

5) cocTaBuUTb CUCTEMY YPABHEHMWI PABHOBECUS PACCMaTpUBAEMOro 06 bekTa, HaXo4sWEerocs B PaBHOBECUN MOL,
0EeNcTBMEM OAHHOW CUCTEMbI CUT;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEINYUH.

3apayv Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MIOCKON CUCTEMBI CUM, PEAaKTCs NO NpMBeAEHHOMY
HUXe obLweMy nnaHy.

YpaBHeHMs paBHOBECUS TBEPLOro Tena B Cnyvae Npon3BONbHOM NAOCKON CUCTEMbI CUT MOXHO COCTaBUTb B OOHOW 13
Tpéx cpopM. Buibrpas Ty unm nHyto coopMy ypaBHEHWI paBHOBECKUS!, ClieflyeT CTPEMUTLCS K MOnyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KaXA0€ U3 HUX BXOLWIO MUHMUMATBHOE YUCNO HEU3BECTHbIX. Heo6x0AMMO MMeTb B
BUIY, YTO NonyYyeHUto Bonee NPoCToi CUCTEMbI YpaBHEHW CNOCOBCTBYET TakXe yAauHbli BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopamnHaT cnenyeT HanpaensATb Tak, YT0Obl OHK BbINM NEPNEHLNKYNAPHbLI K HEKOTOPBIM HEU3BECTHBIM PeakLusM.
Torpa a1 peakumm B COOTBETCTBYIOWMNE YPaBHEHNS MPOEKUMIA He BonayT. C 3TOM Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMWA MOMEHTOB crieflyeT BbibMpaTh TaMm, rae nepecekaetcs 60nblue HEN3BECTHBIX PeaKLUiA (€CNK TONBbKO 3TO He
YCNOXHWT BblYUCNEHWE nney Apyrx 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 Tel, T.€. KOHCTPYKLMW, COCTOAWEN N3 HECKONBbKMX CBSA3AHHbIX HE XECTKO ApYr C
npyrom yactei. B couneHéHHbIX cuctemax pasnuyaioT BHEIWHWE CBA3W (0Nopbl), CKPennsowme KOHCTPYKLUMIO C Tenamu,
He BXOLSIMMM B €€ COCTaB, M BHYTPEHHUE CBSA3U, COEAVHSIOILME YACTU KOHCTPYKLUM MeX Ay cOBOoi.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU BYMS cnocobamu.

MepBblit cnocob. OcBo60AMTLCS TONBKO OT BHELHUX CBA3EN 1 COCTaBUTb YPaBHEHWNS paBHOBECUS ANSt BCE KOHCTPYKLMN
B LLeNIOM Kak ans ogHoro Teépaoro tena. [1paBoMepHOCTb COCTaBNEHUS 3TUX YPaBHEHWIA cnedyeT n3 akCUoMbl
OoTBepAEeBaHUs, COrnacHoO KOTOPOWM cucTeMa cun, AeACTBYIOWMNX HA KOHCTPYKLUMIO, NPU paBHOBECUN JONXHA
yIOOBNETBOPSTH YCOBUSIM PaBHOBECUS TBEPLOro TeNa, X0Ts KOHCTPYKLUS NMocne 0CBOOOXAEHNS OT BHELHWX ONOp U He
ocTaétcst XEcTKoi. HacTo Ynmcno noayyeHHbIX TakuM 06pas3oM ypaBHEHUA OKa3biBAETCS MEHbLUE YMCNa HEU3BECTHbIX,
0[HaKO 3T0 06CTOSATENBCTBO elé He fenaeT 3aaady cTaTmiecky HeonpenenéHHoi. Ecnm pacuneHnTs KOHCTPYKLMIO Ha
OoTAeNbHbIE YACTU N COCTaBUTb YPaBHEHUS PaBHOBECMUS O/11 OOHOW MM HECKOMbKUX YacTemn ¢ Y4ETOM peakuuni
BHYTPEHHUX CBA3EN, TO YNCNO HEN3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue Yncna BCex COCTaBNEHHbIX HE3aBUCUMbIX
ypaBHeHW paBHOBecUS. B aTOM cnyyae 3apada siBnSeTcs ctatndeckmn onpenenéHHonm.

Bropoii cnocob. KoHCcTpykums cpasy pacyneHsieTcs Ha OTAeNbHble XECTKUE YacTW 1 paccMaTprBAETCS paBHOBECHE
Kax,gow 13 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLmii.

3agayv paBHoBecUs TBEPObIX TEN, HAXOAAWMNXCS NOA AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUM, PEWAaTCS Mo
N3N0XEHHOMY 0BLeMy MnaHy.

Ins paBHoBecus TBEPAOro Tena nog NencTBMEM NPOCTPAHCTBEHHOW CMCTEMbI CUN HEOBXOAUMO U LOCTATOYHO, YTOObI
CymMMa NpoeKuniA BCex OENCTBYIOWMX CUN (aKTMBHBIX U NACCUBHbLIX) HA MPOM3BONBLHO BbIOpaHHbIE OCY LEKaPTOBbIX
KoopAMHAT 1 CyMMbl MOMEHTOB BCEX CUJT OTHOCUTESIbHO 3TUX OCEW PaBHANMUCH HYNIO.

Ins Toro 4Tobbl 3apaya bbina cTatMyeckn onpeaenéHHoM, YNCNO HEM3BECTHBIX, BXO ASWMX B 9TU YPAaBHEHUS, HE [ONIXHO
6b1Tb Honee wectu. Bolbupas cucteMy KoopanHart, cneflyet CTPEMUTLCS K TOMY, Y4TOObl OCK KoopAMHAT Bbliu
napannenbHbl UK NepreHanKynsipHbl K BO3MOXHO 60nblueMy YMCY HEM3BECTHbLIX peakuuii. Toraa ata peakumm nmbo
NPOEKTUPYIOTCS HA OCY B HaTypasbHYH0 BEIMYUHY, MO0 UX NPOEKLMM Ha OCY KOOPAMHAT paBHbl Hynto. Kpome Toro,
XenaTeNbHO Ha4ano koopauHart BblbpaTthb Tak, YTobbl OCK Nepecekany Kak MOXHO Bonblue HEN3BECTHbIX peakuuii. B aTom
Cny4ae OHW He BOMOYT B ypaBHEHNE MOMEHTOB.

Mpwv cocTaBneHUn ypaBHEHNn paBHOBECHS HAMOONbLIee 3aTPyAHEHUE BbI3bIBAET BbIYUCNIEHUE MOMEHTOB CUN
OTHOCUTENBHO OCel koopamHaT. B HekoTopbix cryyasx 6biBaeT ynobHO, Kak 1 B cly4ae Nnockol CUCTEMbI CUf,
pasnoXutb CUIY Ha cocTasnaowme, napannenbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CUJIbl OTHOCUTENIbHO OCU
no TeopemMe BaprHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBMsOWMX. B CnoxXHbIX cnyyasx ans obneryeHus
BbIYMCNIEHUS MOMEHTOB CUN PEKOMEHOYETCS M306pa3nTb HA BCMOMOraTenbHOM PUCYHKE NPOEKLMIO paccMaTpuBaeMoi
KOHCTPYKLUW U NPUIIOXEHHbIX K HE CUJT HA MNOCKOCTb, NEPMNEHANKYNAPHYIO K OCU, OTHOCUTESNIbHO KOTOPOM
onpenenstoTca MOMeHTbI cun. [py 3TOM NPoeKUMM CMA JaloTCS CO CTOPOHbI NONOXUTENBHOMO HarnpasieHNs OCH.

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

3apauum no guHaMmrKe pewaroTcs aHanMTMYeckum cnocoboM - NyTéM COCTaBNEHUS YPaBHEHWI OBUXEHMNS TOUKM, Tena B
BblOpaHHO UK 3afaHHON CUCTEME KOOpaMHAT.

MNpu peweHnn 3apay 3apanuin .1 "ViHTerpmposaHue oudpdpepeHumanbHbIX ypaBHEHNA OBUXEHNS MaTepunanbHON TOHKHN,
Haxogswenca noa AecTemMeM NocTosiHHbIX cnn” u 1.2 "MiHTerpmpoBaHue omdpdpepeHumanbHbIX ypaBHEHNA OBUXEHNS
MaTtepuanbHO TOYKM, HAXOSWEeRCs NoL OENCTBMEM NEPEMEHHbBIX Cun" LienecoobpasHo NPUAEPXMBATLCS Clenytolei
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSA3M U MOKa3aTh Ha PacYETHOM cxeme NHepumanbHyo cucTeMy oTcyéTa, Hanbonee ynobHyto ans
COCTaBNEHNS YPaBHEHWU OBUXEHNS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) cocTaBUTb CXeMy LEVCTBYIOILMX HA MATEPUANbHYHO TOYKY CUM, A B Cly4ae HECBOBOLHOIO ABUXEHNS TOUKM
NpeLBapMTENbHO MPVMEHUTD MPUHLMN 0CBOHOX4AEMOCTH OT CBSI3EN;
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5) YCTaHOBUTb HaYallbHble YCNOBUA OBUXEHUA TOYKWU, T.€. BbIPa3nTb Npu t=0 ¢ HavanbHble KoopaouHaTtbl N Npoekunn Ha
KoopaunHaTHble OCK HavanbHOWn CKOPOCTN TOYKWN,

6) COCTaBNTb Ha OCHOBaHMMW CXEMbI CU/T OCHOBHOE YPaBHEHME OMHAMMKU TOYKM B MPOEKLMM Ha BbIOpaHHbIE OCK
KoopAMHaT, T.e. COCTaBUTb CUCTEMY AndddepeHLmanbHbIX YPaBHEHUA OBUXEHUS TOYKN;

7) pewmnTb NONy4EeHHYI0 CUCTEMY YpaBHEHUI 3a8a4n Kown OTHOCUTENbHO NCKOMbIX BEMTIMYWH, T.€. MPOUHTErpUpoBaTh
NONYYEHHYIO CUCTEMY YPaBHEHWIA, ONpenenvB NOCTOSIHHbIE MHTErPUPOBAHUS U3 HaYasbHbIX YCNOBUIA;

8) npomsBecTn KMHeMaTnyeckoe nccnenoBaHne Nony4eHHOro peLeHns;

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

Mpw peweHnn 3apad 3anaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHNUS MaTepuanbHol ToYKK" LenecoobpasHo
npuaepXneaTbcs cneayowero nnaHa:

1) BbISIBUTb BCE CBA3M 1 NOKa3aTb HA PaCHETHON CXeMe UHepLUManbHYIo (HEMOABUXHYIO) U HEUHEPLUMNabHYI0
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) coCTaBUTb CXEMY OENCTBYIOWMX HA MATEPUAbHYIO TOYKY aKTMBHBIX CWIT, @ B Cliy4yae HECBOOOLHOIO LBUXEHUS TOUKU
npeLBapUTENbHO NPUMEHUTD MPUHLMM OCBODOXLAEMOCTY OT CBSI3E 1 NOKa3aTbh peakLmy CBA3EH U CUIbl TPEHWS;

3) HaMTK yCKOpPEHUe TOYKU B NMEPEHOCHOM ABUXEHUN 1 KOpronncoBo yCKOPEHKE;

4) onpenennTb NEPeHOCHYo 1 Koprnonucosy Cuibl MHEPLIK;

5) n3yunTb OBUXEHNE HECBODOLHOW MaTEPUanbHOM TOYKM, LN YEro K AEACTBYIOWMM akTUBHBIM CUNaM 1 peakLmnsm
cBsA3ei [o6aBUTb CUMbI UHEPLMM TOYKU, MOCIIE YErO COCTaBUTL CXEMY CUN;

6) yCTaHOBWUTb Ha4arbHble YCNOBMS OBUXEHNS TOYKU;

7) COCTaBUTb Y NPOUHTErPUPOBaTb CUCTEMY AnddEepPEeHLMANbHBIX YPaBHEHUA OTHOCUTENbHOIO ABUXEHUS TOYKMU;

8) n3yyas oTHOCMTENbHOE paBHOBECKE, NCXOAUTb U3 CUCTEMbI YPaBHEHWI PaBHOBECUS aKTUBHbIX CUA, peakLmin CBA3EN U
NEePEHOCHOW CUbl MHEPLNN;

9) npoaHanM3npoBaTb NONyYEHHOE PeleHne C TOHKN 3PEHNS KMHEMATUKMN.

MNpu pewernn 3apay 3ananvsa 1.6 "MpuMeHeHNe OCHOBHbIX TEOPEM AMHAMMKM K MCCNEeL0BAHMIO OBUXEHNS
MaTepmanbHOn Toukmn" LLenecoobpasHo NPUAEPXNBATLCS CNeayole NocnenoBaTeNbHOCTY:

TpaekTopuo OBUXEHMS TOUKU pa3bumBatoT Ha KPUBONMHENHBIE N MPSAMONMHENRHbIE Y4aCTKM.

Ha kpmBOnMHEHbIX yyacTkax TpaekTopum Ans onpeneneHns CKOPOCTY TOUKM UCMOMb3YIOT TEOPEMY 06 N3MEHEHNM
KWHETNYECKOM SHeprun To4KM 1 OeNCTBYIOT MO HUXE NPUBEAEHHON CXeME:

1) BbIBMPAIOT CUCTEMY KOOPAMHATHbIX OCEN;

2) COCTaBNSAOT CXEMY LECTBYIOWMX HA TOUKY CUn. B cnyyae nsyvyeHus aBuxeHust HECBOOOAHOM TOUKM, NPeLBaAPUTENBHO
0cB060ANTb €€ OT CBA3€EN, BBEAS AEACTBYOWME peakunm CBA3EN;

3) yCcTaHOBUTb 3HA4YEHMS MOAYNEN CKOPOCTEN B HA4YaIbHOM 1 KOHEYHOM MONOXEHUSIX, HANPaBmB NX MO KacaTenbHOM K
TpaekTopuu;

4) NPUMEHNTb TeopeMy 06 N3MEHEHWIN KUHETUYECKOW SHEPTM B MHTErPaNbHON (DOPME;

5) n3 nony4mslerocs ypaBHeHNs onpeaenntb NCKOMbIE BENNYMHDI.

Ha npsMOnnHenHbIX yHacTkax OBUXEHMS TOYKM PYKOBOACTBYIOTCS CNeayownmM:

a) B cNyyae 3afaHust 4JIMHbI yHacTka NpUMeHsItoT TeopeMy 06 N3MEHEHUW KMHETUYECKOW SHEPTUN TOYKU B MHTErpanbHOM
doopme Mo Bbllwe NPUBELEHHON CXEME;

6) B cnyyae Xxe 3a4aHUs BPEMEHW OBUXEHUS TOYKW MO NPSAMONMHERHOMY Y4aCTKy MPUMEHSIIOT TEOPEMY 06 M3MEHEHU
KONM4yecTBa ABUXEHNS TOUKM B MHTErpanbHon cpopme. MNpn 3TOM NpuaepXmnBaloTCs Cneyowero anroputma pelleHns:
1) BEIOUPAOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBNAT CXeMy OENCTBYIOWNX CUN, BKIKOYAA 1 peakLmmn CBA3EN;

3) cocTaBnsoT Ha OCHOBAHNM TEOPEMbI 06 N3MEHEHWNW KONNYECTBA LBUXEHUS TOUKU LS CAyYas ABUXEHUS TOYKMN MO
MIOCKOCTKN [Ba CKaNSPHbIX ypaBHEHUS, MPOEKTNPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCH;

4) N3 aTUX ypaBHEHWIA ONpeaensiioT UCKOMblE HEN3BECTHbIE.

Inga onpeneneHns naBneHns OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UM OCHOBHYIO
TEOpeMy OVMHAMVKU B NPOEKLIMU HA TNaBHYIO HOPMalb, UK, NPUMeHSA NnpuHuMn FepMaHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKW, 3aMvCbiBAIOT YpaBHEHE KMHETOCTATMKM B NPOEKLMW Ha MMaBHYIO HOpManb K KPUBOW, B KOTOPOE
BXOZMUT LEeHTpobexHas cuna nHepLuu.

3anauu 3apaHus [1.10 "MpuMeHeHne TeopeMbl 06 N3MEHEHNUN KUHETUYECKON SHEPrnn K U3YHEHUIO ABUXEHUS
MexaH14ecKoii cmcTembl” LenecoobpasHo pewatb B TaKOi NOCnenoBaTebHOCTH:

1) cOCTaBUTb CXEMY BCEX OENCTBYIOWMNX (BHEWHNX N BHYTPEHHUX) CUM HA TOYKK (Tena) CUCTEMbI. Tak Kak HUTK (KaHartbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWNE CWlbl HE NMPUHNMAIOTCS BO BHMMAaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHWS CKOMbXEHMS I MOMEHTbI OT CUNT TPEHWS KaYeHuns Ten;

2) onpenennTb HadalnbHble N KOHEeYHble CKOPOCTU TO4YeK U YyrnoBble CKOPOCTW Ten CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBUXEHNSA Ten (TO'-IeK), TO NX yrnosble CKOPOCTU N CKOPOCTU LLEHTPOB MACC BblHMCNAIOTCA ONA noboro MoMeHTa BpEMEHMU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN YEpe3 UCKOMYIO BENTNYMHY;

4) cocTaBUTb BblpaXeHue Ans KNHeTUYECKON aHEPru CUCTEMBI;

5) onpenennTb NyTu, NPOMAEHHBIE TOYKAMU NMPUIOXEHNS CUN MPY NMPOXOXAEHUMN TENOM 1 PACCTOSHWS S;

6) NpUMeHUTb TeopeMy 06 3MEHEHUN KMHETNHECKOI SHEPTMN U N3 COCTAB/IEHHOMO BbIPAXEHNS ONPELENUTD UCKOMYIO
BENMYUHY.
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3agayv 3apgaHma [.14 "TlpyuMeHeHne npuHUMNa BO3MOXHbIX NEPEMELLEHNI K PeeHnio 3a8a4 O paBHOBECUM CuN,
MPUNOXEHHBIX K MEXaHWUYECKOM CUCTEME C OLHOM CTeneHbio cBoboab!" LenecoobpasHo pewarb B Takoi
nocnenoBaTenbHOCTH:

1) n306pasmnTb Ha PUCYHKE BCE aKTUBHbIE CUNbI;

2) Npn Hann4MM HenaeanbHbIX CBSI3ei [06aBUTL COOTBETCTBYIOIWME peakuun CBA3ei (Hanpumep, Cusibl TPEHUS);

3) B cnyyae HeobX0AMMOCTM OMNPENENUTL PEaKLMIO CBA3M, MbICTIEHHO OTBPOCUB COOTBETCTBYIOLWYIO CBA3b U 3aMEHUB €€
NCKOMOW peakunen.

B naHHOM 3anaHum NpeacTaBneHbl MEXaHWYECKE CUCTEMBI C OOHOM CTeneHbIo cBoboabl. [103TOMY manee nocTynarot
cnegpyowmm o6pasom:

4) natb BO3MOXHOE NepeMelLleHe 0OHOM M3 TOYEK CUCTEMbI (0BbIYHO 3TO TOYKA BEAYLEro 3BeHa MexaHn3ma) u
BblPa31Tb BO3MOXHbIE NEPEMELLEHNS TOYEK NPUIOXEHMS CUM B 3aBUCUMOCTM OT 334aHHOM0 BO3MOXHOI0 NepeMeLLeHmns;
5) BblYMCANTL CyMMy paboT BCEX CUN, yKasaHHbIX B NyHKTax 1), 2) 1 3), HA COOTBETCTBYIOLMX BO3MOXHbIX NMEPEMELLEHUNSIX
NX TOYEK NPUNOXEHUS U NPUPABHSATD 3Ty CYMMY HYNIO;

6) pelwns CocTaBNeHHOE YpaBHEHNE PABHOBECUS, ONPEaENNTb UCKOMYIO BENNYMHY.

Bce MYHKTbI BbllWWEN3M0>KEHHOro nnaHa AOMXKHbI 6bITb OTpa>xeHbl B NOACHEHUAX, cONpoBOXAaWnX peleHne Kaxnom
3an0aydn.

Llenbto KOHTpOJ'IbHOVI pa6OTbI ABNAETCA npmo6peTeHV|e HaBblKOB CaAMOCTOATENbHOIO pelweHnsa NocTaBieHHbIX 3a0a4y 1
rlpopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas paboTa cnocobcTByeT 3akpenieHuio, yriybneHunio n 0606WeHnI0 TEOPETUYECKMX 3HAHWI, a TakXe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 Pa3HO0BPasHbIX 3a4a4 MEXaHVKU B LIENOM.

3auert

Bonpochl k 3a4eTy:

KuHematnka

1. MNpenMeT u 3apa4n KuHematuku. MNpocTpaHCTBO U BpEMS B KNTAaCCUYECKoi MexaHuke. Cuctema otcyéra.

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

3. KoopavHaTHbIi cnocob 3aaaHns OBUXEHNS. TpaekTopus, ypaBHEHUS OBUXEHMUS, CKOPOCTb U YCKOPEHUE TOUKM.

4. EctecTBeHHbI cnocob 3anaHns OBUXeHUs To4KU. CKOPOCTb, KacaTenbHOE U HOPMaNibHOE YCKOPEHNS TOUKM.

5. 3apaun knuHematukn abcontoTHo TBEpaoro Tena. MNocTtynatensHoe ABUXeEHWe TBEPOOro Tena.

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

7. BpaweHrve T8EpAoOro Tena BOKPYr HEMNOABMXHON OCW. YpaBHEHME BpalaTenbHOro ABUXEHMS. YInoBas CKOPOCTb U1
YyrnoBoe YCKOpPeHne TBEpLOoro Tena.

8. BpalweHuve TBEpOOro Tena BOKpYr HEMOABMXHOW OCU. BekTOpHbIE DOPMYIbl 4151 CKOPOCTEN U YCKOPEHWUIA TOYEK
Bpawarouierocs Tena.

9. Nnockoe nBuxeHne TBEpAOro Tena. CeeaeHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NNOCKOM conrypbl B ee
NAOCKOCTMW.

10. Mnockoe OoBuxeHne TBEPOOro Tena. PasnoxeHune OBUXEHNS MNNOCKOW omrypbl Ha NOCTynaTenbHOE 1 BpalaTensHoe
OBVXEHWS. YpaBHeHMS NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne CKOPOCTel To4eK TBEPAOro Tena npy NI0CKOM ABUXEHUN. MIHOBEHHbIN LEHTP CKOPOCTEN NNOCKOM

dourypsbl.
12. OnpepneneHne yCKOPEHWA To4eK TBEPAOro Tena npwv NIOCKOM ABUXEHUN.

13. IBuxeHune TBEPJOro Tena ¢ 0AHON HEMOLABUXHOWM TOYKOR. Yrnbl Sinepa. YpaBHeHNS chepmyeckoro ABnXeHus
TBEpPHOro Tena.

14. [IBuXeHve TBEPOOro Tena ¢ O4HOM HEMOABUXHOW TOYKOR. MrHoBEHHAs ocb BpaweHus. MrHoBeHHas yrnosas
CKOPOCTb 1 MTHOBEHHOE YTTI0BOE YCKOPEHUE.

15. [1BuxeHune TBEpPOOro Tena ¢ 04HON HEMOLBUXHON TOYKON. PacnpeneneHne ckopocTern Todek TBEpPAOro Tena.
16. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOW TOYKON. PacnpeneneHne yCcKopeHuii To4ek TBEPLOro Tena.
17. CBoboaHoe OBMXeHue TBEPOOro Tena. TeopeMa 0 CKOpPOCTsIX To4ek cBo6OAHOrO TBEPAOro Tena.

18. CBoboaHoe OBuXeHune TBépLoro Tena. Teopema 06 yckopeHusix Todek cBoboAHOro TBEPAOro Tena.

19. KnHematuka CnoXxHoro OBUXeHMs To4KK. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CNIOXKHOM OBUXEHU.

20. Teopema 0 CNOXeHNN YCKOPEHU B COXHOM ABUXEHUN TOYKM (Teopema Kopuonuca).

Cratuka

21. MNpeameT cTatukn n eé ocHoBHble 3aaayn. OCHOBHble OonpeaeneHnst N NOHATUS CTaTUKW.

22. AKkcroma paBHOBeCKS AByX Cu. AKCOMa NPMCOEaNHEHNS N NCKIIOYEHNS YPaBHOBELIMBAOWMXCS cui. AKCroma
napannenorpamma. AKCMOMa paBeHCTBa OeCTBNSA 1 NpoTuBoaencTemus. MpuHumn 3ateepaesaHms. MpuHumn
0CcB060OXAAEMOCTMN OT CBSI3U.

23. Teopema 0 paBHOBECUM TPEX HENapanienbHbIX CUA.

24. Cuctema CxoasWmXCs CUi; MPUBELEHME K PaBHOLENCTBYIOWER. AHAaNMTMYeCcKnin cnocob onpeneneHns
paBHOAEVCTBYIOWENA.

25. [eoMeTpryeckme 1 aHanMTNYeCKne YCNoBNS PaBHOBECUS CUCTEMbI CXOOSAWMXCA CU.

26. MOMEHT cunbl OTHOCUTENBHO TOYKM (LEHTPA).
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27. MOMEHT cunbl OTHOCUTENBHO OCW.

28. CB53b MeX QY MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha Ocu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckunin 1 BEKTOPHbI MOMEHTHI Napebl). Teopema 06 9KBMBANEHTHOCTU nap.
30. CnoxeHune nap v ycnoems paBHOBECUS CUCTEM nap.

31. MapannenbHbl NepeHoC cunbl (NeMMa O napannenbHOM NepeHoce Cunbl). [[NaBHbIA BEKTOP W rMaBHbIA MOMEHT
CUCTEMbBI CUI.

32. NpuseneHne cNcTeMbl CUN K LLEHTPY (OCHOBHAs TeopeMa CTatukm).

33. Ycnosue cywecTsoBaHNS paBHOLENCTBYIOWERA A5 CUCTEMbI CUN.

34. YcnoBus paBHoBecusi abcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3NNYHbIX CUCTEM CUI.

35. Tpwn popmbl yCnoBu paBHOBECUS MNOCKOW CUCTEMbI CU.

36. Ctatmyecku onpenensiemble U CTaTUYeCK HEONPELENMMbIE 3a4a4u.

37. PaBHoBecue TBEPOOro Tena npu Hanuummn TpeHus. TpeHne ckonbXeHus. TpeHne KaveHus.

38. LleHTp TXecTn TBEpOOro Tena. Metoapl onpeneneHns LEHTPOB TAXECTH Ten.

JnHamuka

39. NpeameT 1 OCHOBHbIE 3a8a4n AMHaMmkn. OCHOBHbIE MOHATUS M 3aKOHbI KNAcCu4Yeckon mexaHukun. MiHepunansHas
cuctema otcyéta. MNpuHUMN OTHOCUTENBHOCTU KNnaccu4eckon MmexaHukn. OCHOBHbIE NPEACcTaBNEHUS O NPOCTPAHCTBE U
BPEMEHN.

40. OnddepeHumanbHble YpaBHEHNS OBUXEHUS MaTepUanbHON TOUKM B MHEPLUMNANBHOM cucTeMe OTCHYéTa Npu
pas3nunyHbix cnocobax 3anaHuns asuxeHns. Cunbl B AMHaMUKeE.

41. Teopema 06 N3MEHEHUN KONMYECTBA OBUXEHMS MaTepuasibHOM TOHKN.

42. Bropas ocHOBHas 3adaya AuHaMyKy Ons TO4KM U e€ peleHne B YacTHbIX Cnyyasx 3agaHns cunbl. lNMpamonnHenHoe
OBUXEHWe MatepuanbHON TOYKU Nog OeNCTBUEM CUSTbl, 3aBUCSILLEA OT BPEMEHW; NPAMONNHENHOE OBUXEHNe
mMartepuanbHON TOYKW Nog OeACTBUEM CUSibl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPAMONUHENHOE OBMXEHWE MaTepuasnbHOW
TOYKWN NOL OEACTBUEM CUMbI, 32BUCSLLEN OT CKOPOCTU TOYKM.

43. Teopema 06 M3MEHEHN MOMEHTA KONMYECTBA ABUXEHMWS MaTepuUanbHoi Toukn. Cnyyali co-xpaHeHnst MOMEHTa
KONMYECTBA OBVXEHUS MAaTEPUANbHOM TOYKN.

44. dnemeHTapHas paboTa cuibl; pabota Ha KOHEYHOM MyTW.

45. Teopema 06 U3MEHEHVWN KUHETUYECKOW SHEPrn MaTepuarnbHO TOUKM.

46. MNoTeHumnanbHble cunbl. CUNoBoe Mnone, yCnoBmUs NOTEHLMANBHOCTY CUNOBOrO NOMs. 3aKOH CO-XPaHEHUS
MEXaHW4YeCKOWM SHePrm MaTepranbHOM TOUKK.

47. NHTerpan sHepruu. MNMoHsATE O pacCcenBaHWm NMOTHON MEXAHUYECKO SHEPTUN.

48. MNoTeHumanbHas aHeprusa cunbl TSXecTun. MoTeHumnanbHas aHeprvs Nonst LeHTpanbHbix cu. MNoTeHunanbHas sHeprus
BOCCTaHaB/MBAIOLLEH CUMbI MPYXWHbI.

49. KonebatenbHoe OBMXeHWe MaTepuanbHoi To4kn. CBo6oAHble He3aTyxatowme KonebaHns matepuanbHoi TOUKM.
YpaBHeHwve 1 rpadouk cBoboHbIX KonebaHuii. AMNAUTyaa, YacToTa v dpasa konebaHui.

50. 3atyxawowwme konebaHus MatepranbHOi TOHKM. 3aBUCUMOCTb KOOPAMHATLI MaTePUanbHOM TOYKM OT BPEMEHN MpU
3atyxawowumx konebaHusx (Cnyyan manoro ConpoTUBREHUS, cnyyali 60MbWOro CONPOTMBAEHNS). ANeproanyeckoe
LBUXEHUE TOYKM.

51. BbiHy>XAeHHble KonebaHus MaTepranbHoi ToUKW. BbliHYXaeHHbIe KonebaHus npu 0TCYTCTBUN COMPOTUBNEHNS.
KoahpuumeHT auHamMmnyHocTh. SBneHne GrueHuni.

52. BbiHy>X eHHble konebaHusi MaTepranbHom To4KK. BeliHYXaeHHbIe KonebaHus npu 0TCYTCTBUM COMPOTUBNEHNS 1 NPU P
= w. 9lBNeHue pesoHaHca.

53. KonebatenbHoe aBuxeHVe MaTepuanbHol TOYKW. BbIHyX AeHHble KonebaHns Npu Hann4ymMm BSI3KOro ConpoTUBIEHNS.
OnpegneneHve obLero peleHns HEOA4HOPOLHOrO ANCIEPEHLNANIBHONO YPaBHEHNS BbIHY>X AEHHbIX KonebaHui.

54. AMnnnTyga, 4acToTa v gpasa BbiHy>XOEeHHbIX KonebaHuii.

55. [lnHamuka HecBoboaHo MaTepmnanbHoi Toukn. Cesan. MpuHUMN 0cBOBOX0AEMOCTU OT CBSI3M.

56. Teopema 06 U3MEHEHNN KUHETNYECKON SHeprun ans HecBOHO4HOro OBMXEHMSI.

57. OudhchepeHumanbHble ypaBHEHNS OBUXEHUSA MATEPUANbHON TOYKM NO 3a4aHHON HENOABMXHOW KPUBOWA.

58. Matematunyeckuii MasiTHVK. BbiBog coopMynbl nepuoga konebaHuii MaTeMaTn4eckoro MasiTHuKa.

59. OcHOBHOE ypaBHEHME ONHAMUKIN OTHOCMTENLHOIO OBUXEHNS; NepeHocHas n Kopmonucosa cuibl MHEPLIMK.
OTHOCUTENbHOE paBHOBECKE.

60. Teopema 06 N3MEHEHNN KNHETUHECKO SHEPr B OTHOCUTENBHOM ABUXEHWN.

61. MexaHnyeckas cnctema; knaccudpmkaums cun, 4eicTeytowmx Ha cuctemy. CBoricTea BHYTPeHHMX cun. Macca
CUCTEMBbI, LLeHTp Macc. MOMeHT nHepumm Tena.

62. dnddpepeHunanbHbie ypaBHEHNS OBUXEHNS CUCTEMbI MaTepuanbHbIX TOYEK.

63. Teopema 0 ABMXEHUN LeHTPa Macc CUCTEMBI.

64. Teopema 06 U3MEHEHUN KONMYECTBA ABUXEHUS MEXAHNYECKOW cucTeMbl. IHTerpan konmyecTsa OBUXEHUS
MEXaHN4YeCKON CUCTEMBI.

65. MOMeHT KonnyecTBa ABMXEHUS MEXaHNYECKOW CUCTEMbI (KUHETUYECKUIA MOMEHT) OTHOCUTENbHO HEMOOBUXHOrO
LieHTpa 1 OTHOCUTENbHO HEMOLBUXHOM ocy. Teopema 06 U3MEHEHUUN KUHETUYECKOTO MOMeHTa. IHTerpan KMHeTMYecKoro
MOMEHTa.
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66. KuHeTnyeckast aHeprmsi MexaHn4eckor cUcTeMbl 1 crnocobbl eé BuldncneHust. KuHetudeckasi aHeprusi TBEpAoro tena
B Pa3/IMYHbIX CNy4asx OBMXeHus. MOMeHT nHepuun TBEpAOro Tena.

67. TeopeMa 006 N3MEHEHUN KUHETUYECKOA aHeprun MeXaHN4eCKOWN CUCTEMDI.

68. PaboTa (anemeHTapHas paboTta cuibl, NonHas paboTa Cuibl, CyMMa aneMeHTapHbIX paboT cui, CyMMa MofHbIX paboT
cun). YCnoBusi, Npy KOTOPbIX COBMI00AETCS 3aKOH COXPaHEHMWS MONHOW MEXaHUYECKON SHePrn CUCTEMbI CO CBS3SIMU.

6.4 Metoaouyeckue marepuansl, onpegensoLwime npouenypbl oLeHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKkTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelictByeT 6annbHO-peiTUHroBas cmcteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lng sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUN, HaBbIKOB U (WK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesATeNbHOCTU, XapaKTepus3yoLLLMx atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
CemecTp 2

TeKyLLUiA KOHTPONb

MucbMeHHoe  [OByyarowmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONpPeLeNEHHbIX TEOPETUYECKMX
JomauHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeIMonHAETCS NMMCbMEHHO AoMa U 1 10
3apaHvie cnaércs npenogasatento. OueHMBalOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHne METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMOMHEHWS 3a0aHWA.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTU4eckmx 3aHsTusax. Obyyatowmecs
BbICTYNaloT C Aoknafamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 2 10
LNCKYCCVW, OTBEYAIOT Ha BOMpOChl npenogaeatenst. OLeHNBAETCS YPOBEHb
JlOMallHel NoAroTOBKM MO TeMe, COCOBHOCTb CUCTEMHO U JIOTMYHO U3naratb
MmaTtepuvan, aHanM3npoBaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

KoHTponbHas  [KoHTponbHas pabota NpoBOANTCS B Yackl ayaMTopHOR paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS NPoiaeHHOro Matepumana. Pabota 3 30
BbINOMHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTCs
BnafLeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BnafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ11 BbINONHEHUS 3a0aHUNA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIINHGI. 50
O6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN 1 YMEHMWS Mpu aHanuse
NPOBNEMHBIX CUTYaLNA N PELLEHN NPAKTUYECKNX 3aaaHWiA.

7. NepeyeHb nuTepatypbl, HE06X0AMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0bOy4atowWwmnMcsl B 0OHOM U3 ABYX BapuaHToB (MM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu u npefocTasneHHblx foctynos HYM KoY,

- B Me4aTHOM BMAe - B ooHae 6rnbnuotekn HabepexXHOUenHMHCKOro MHCTMTyTa (connunana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboHEMEHTe No YnuTatensckuM unetam B COOTBETCTBUM C MpaBmUiaMm NONb30BaHNS
616nMoTEKOIA.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyaioulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMMNHY.
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MepeyeHb OCHOBHOM 1 NOMONHUTENBHON y4eBHOM nuTepaTtypbl, HEOBXOAUMON 4N OCBOEHUS AMCUMNNHGI (MOayNs),
HaxoauTcs B MpunoxeHuu 2 k paboyen nporpamMme aucumnivHbl. OH NOANEXMT OBHOBMEHWIO NMPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npasoobnanatensiMu aneKTPOHHbIX U3LAHUIA U NMPU N3MEHEHWW KOMMIEKTOBaHUS (OOHA0B BrbnvnoTteku

HabepexHouyenHnHCKoro nHeTuTyTa (gounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

NHdbopmaLumoHHo-06pa3oBatenbHblii noptan "Opearna” - hitps://bcoreanda.com/
OTkpbiTOE 06pazoBaHme - hitps://openedu.ru/
MpoekT no oHnarH-06y4eHuto "Coursera” - https://www.coursera.org/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Bug pa6ot

MeTOAquCKMepeKOMEHAaHMM

nekunmn

CuncteMatnanpoBaHHble 3HaHUS NO U3y4aeMon ANCLUUNANHE 3aKNaabiBaloTCs Ha NEeKLMOHHbIX
3aHATUSAX, MOCELWEHNE KOTOPbIX yHawmmmcs 0b6si3atenbHo. B xone nekuum oHy BHUMAaTENbHO cnenst
3a X0O0M U3NOXEHUs MaTepuana nekTopa, akkyparHo BeayT KOHCMNeKT. KOHCnekTupoBaHue nekumm -
0fHa 13 POpPM aKTUBHOW CaMOCTOSTENbHOW paboThl, Tpebytowas HAaBLIKOB U YMEHUIA KPATKO,
nocnenoBaTefibHo U NOrM4HO POPMUPOBATL MONOXEHNS TEM. HESICHbIE MOMEHTbI BbIICHSIOTCS B
KOHLe 3aHATUS B OTBEAEHHOE Ha BONPOCHI BpeMs. PekoMeHayeTcs B KpaTyaniime Cpoku nocne ee
npocnywuneaHus npopaboTtatb Matepuan, a KOHCMNEKT LOMOMHUTbL 1 OTKOPPEKTNPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKLUM BOCNPON3BOLUT B MAMSATW €€ CodepXaHune, No3BonseT
JOMNOMHWTL 3anunCb, BbIAENWUTL rNaBHOE, TBOPYECKWN 3aKkpenuTb Matepuan B namatn. KoHTponb
KOHCMEKTMPOBaHUS NEKLUMOHHOro Matepuana cTyAeHTOB MOXET NPOBOAUTLCS C UCMOb30BaHNEM
OMNCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B koMaHdax "Microsoft Teams" nnu "BuptyanbHas
aynutopus" B IMYHOM KabuHeTe caiita https:/kpfu.ru.

npakTn4eckmne
3aHATNA

MocelleHre 1 paboTa CTyAeHTa Ha MPaKTUYECKOM 3aHSATUM NO3BOMSIET B MPOLIECCE PELLEHNS
NPaKTUYeCKMX 3aAa4y 1 KONNEKTUBHOIO 06CYXAEHNS Pe3ynbTaToB UX peweHuns rnybxe yCBoWTb
TeopeTnyeckue nonoxeHns, cOopMnpPoBaThb OTAENbHbIE NPAKTUYECKNE YMEHWNS U HABbIKK, HAYYNTbCS
npaBunibHO 0BOCHOBLIBAaTb METOAUKY BbINOMHEHUS PACYETOB, YETKO M NOCNeA0BaTeNbHO NPOBOANTD
pacyeTbl, OPMyNMPOBaTh BbIBOALI 1 NPEeANoXeHns. PaboTta Ha NpakTUYecKoM 3aHATUM Aaet
BO3MOXHOCTb CTY[EHTY BCECTOPOHHE U3Y4uUTb AUCUUMANHY U NOArOTOBUTLCS ON1S1 CAMOCTOSITENbHON
paboTbl. B npouecce BbINONHEHUS ayAUTOPHbLIX NPAKTUYECKNX PaboT CTyAEeHT NoATBEPXAAET
Nony4YyeHHbIe 3HaHNS, YMEHWNS N HaBblKW, KOTOPbIe POPMUPYIOT COOTBETCTBYIOLNE KOMMETEHLMN.
KoHTponb pesynbTtaToB NpakTUYeCcKMX 3aHATUA CTYOEHTOB MOXET NPOBOANTLCS C UCMONb30BaHNEM
ONCTaHLMOHHBIX TEXHONOIMI, HanpuMmep, B komaHaax "Microsoft Teams" nnu "BupTtyanbHas
ayomTopus" B NMYHOM KabuHeTe caiita https:/kpfu.ru.

camocTos-
TeNnbHas
paboTa

CamocTosiTenbHas paboTa cTyoeHTa npennonaraet paboTy ¢ Hay4HoW 1 yuebHon nuTepaTtypoi,
yMEHWe co3aaBaTthb TEKCThl. YPOBEHb U rNybUHA YCBOEHUS AUCLMUNAUHBI 3aBUCAT OT aKTUBHOM 1
cvcTeMaTnieckon paboTbl Ha NEKLMSIX, 3YHEHNS1 PEKOMEHLOBAHHON NUTEPATYPbI, BbINONHEHUS
KOHTPOSbHbIX MUCbMEHHbBIX 3a8aHunii. B cryvae 3aTpynHEHW, BOSHUKAIOWMIX NPU N3y4eHUn y4ebHoii
LMCUMNWHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTauMel K npenofasaTento, peanmays
pasnnyHble KOMMYHVKALMOHHbIE BO3MOXHOCTW: OYHbIE KOHCYbTauun (HENOCPeACTBEHHO B
yHUBEpCUTETE B Yacbl Npuéma npenogasaTens, 3a04Hble KOHCYyNbTaumm (NOCPencTBOM SNEKTPOHHOM
noyThl). KOHTPONb pe3ynbTaToB BbINOMHEHHBIX CAMOCTOSTENbHbIX PABOT CTYAEHTOB MOXET
NPOBOAMUTLCS C UCMONb30BaHNEM ANCTAHLMNOHHbBIX TEXHONOrMIA, HanpumMep, B komaHax "Microsoft
Teams" nnu "BupTyanbHas ayautopus” B nnyHom kabuHete caiita https:/kpfu.ru.

NMMCbMEHHOE
nomaliHee
3ajaHue

Mpw BbINOAHEHUN NMMCbMEHHBIX AOMAWHNX 3aAaHnii He0BX0AUMO CHavana NPoYMTaTb OCHOBHbIE
NMOHATUS U NOAX0Abl MO TeMe 3a8aHus. [1pu BbINOHEHUW YNPaXHEHUS UK 3a8a4n Hy>XXKHO CHavana
MOHATb, 4TO TpebyeTcs B 3a1ade, Kako TEOPETMYECKMIA MaTepuan Hy>XXHO MCNONb30BaTb, HAMETUTL
nnaH pelweHns 3agadu, a 3aTem NpUCTynNuTb K pacyeTam 1 caenatb KadyecTBeHHbIN BbiBog. KOHTponb
BbINOIHEHNS MMCbMEHHOr0 AOMAalIHEero 3agaHnus CTyaeHTaMn MOXeT MPOBOAUTBLCS C UCMONb30BaHNEM
ONCTaHLMOHHBIX TEXHONOIMI, HanpuMmep, B komaHaax "Microsoft Teams" nnu "BupTtyanbHas
aynmTopus" B NMYHOM KabuHeTe caiita https:/kpfu.ru.

YCTHbI ONpOoC

YCTHbI ONPOC NPOBOANTCS HA NPaKTUYECKMX 3aHaTUsX. OByyalolwmecs y4acTByoT B ANCKYCCUM,
0TBeYaloT Ha BONpockl npenogasarens. OueHMBaeTcs ypoBeHb AOMalUHel NOArOTOBKY NO TEME,
CnocoBHOCTb CMCTEMHO W NOTUYHO U3naratb MaTepmar, aHanmanpoBaTtb, OOPMyNNPoBaTh
COOCTBEHHYIO MO3MLMIO, OTBEYATb HA JOMOMHUTENbHbIE BOMPOCHI. YCTHbIV ONPOC CTYLEHTOB MOXET
NPOBOANUTLCS C UCMONb30BaHNEM ANCTAHLMNOHHbBIX TEXHONOrMIA, HanpumMep, B komaHgax "Microsoft
Teams" nnu "BupTyanbHas ayoutopus” B nnyHom kabuHete caiita https:/kpfu.ru.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTponbHas | Mpun BbINONHEHNM KOHTPONBHOM paboThl HEOBXOAUMO BCMOMHUTbL X0 PELLEHNS aHaNOrMyYHbIX 3aaa4

paboTa Ha NPakTNYECKMX 3aHATUAX. 3HAKOMCTBO C OCHOBHOW U OOMONHUTENBHOW NMTEPaTypPOi, BKNOYas
CrpaBOYHbIe N3aHWS, 3apyOeXHbIE UCTOYHWKM, KOHCMEKT OCHOBHbIX MONOXEHUIA, TEPMUHOB,
cBefeHuiA, Tpebytolwmx Ans 3anoOMUHAHMS 1 SBASIOWMXCS OCHOBOMONAratowmMmMm B 3TON TeMe.
KoHTponbHas paboTa MOXET MPOBOAUTLCS C UCMONb30BAHNEM ANCTAHLNOHHBIX TEXHONOMUIA,
Hanpumep, B komaHaax "Microsoft Teams" unu "BupTyansHas ayantopus" B In4HOM kabuHeTe caiita
https:/kpfu.ru.

3ayer Mpw noaroToBke K 3a4éTy HEOBXOAVMO ONMPATLCS HA NEKLUW, a TAKXKE HA 3HAHWSA U YMEHUS,
MONYYEHHbIE Ha NMPaKTUYECKMX 3aHATUSX B TeUEHUE ceMecTpa. Kaxablil 3a4€THbI BuneT coaepxut
[Ba TeopeTnyecknx sonpoca v 3agady. CTyoeHT, NoKasaslunii BLICOKUA YPOBEHb BNaOEeHNS
3HaHWAMUN, YMEHUSIMU W HaBbIKaMKn MO NPeLNoXEHHOMY BONPOCY, CYATAETCS YCNELWHO OCBOMBLLMM
yuebHbI Kypc. B cnyvae 60nblioro konnyecTsa 3aTpyaHeHW Npu packpbiTUmM Bonpoca CTyLeHTY
npegnaraetcs NOBTOPHAs NOAroTOBKA M Nepe3advéT. 3a4eT MOXeT NPOBOAUTLCS C UCMONb30BaHNEM
OMNCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B koMaHdax "Microsoft Teams" nnu "BupTyanbHas
aynutopus" B IMYHOM KabuHeTe caiita https:/kpfu.ru.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTOJb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun ons KOHTakTHOW paboTbl C MpenonasateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyYHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmnHapoB, BbICTYMJIEHNA C AOoKnagamMmm 1 3allTbl BbIMOTHEHHbIX pa60T,
npoeeneHmns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpOns;

- YBENMYEHWE NPOAOSIXNTENbHOCTM caaqy 0by4atoWwmmMcst UHBANMAOM UMK IULIOM C OFPaHUYEeHHbIMY BO3MOXHOCTSIMU
300POBbS (DOPM MPOMEXYTOYHOM aTTecTalum Mo OTHOLWEHMWIO K YCTAaHOBNEHHOW NMPOLONMXMUTENBHOCTUA UX CoAYM:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 43.03.01
"Cepsuc" n npodounio noarotosku "Cepenc aBTOTPAHCNOPTHBIX CPeAcTB".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.15 Teopetnyeckas mexaHvuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. 6noHckmin A.A. Kypc Teopetudeckoit 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. 3ana4m no TeopeTmyeckoin MexaHunke [9nekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e nag., ctep.
/Mog pex. B.A. ManbmoBa, [.P. MepkuHa.- CM6. : UspatenbcTeo MaHb', 2012. - 448 c.: un. - (YuebHukn 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 Teopetnyeckolr mexaHuke [TekcT] : yiebHoe 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. - MNpucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

JdononHutenbHaa nuteparypa:

1. Omesckuii B.A. TeopeTuyeckas MexaHvka. IHTepHeET-TecTMpoBaHne 6a30BbiX 3HAHWI [SNeKTPOHHBI pecypc]:
yyebHoe nocobve/ B.A. Ouesckuii, A.B Ounesckuit.- 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. Ctatnka u knHematuka [9nek-TpoHHbIN pecypc]:
yuebHoe nocobwue / M. W. Batb, I. 0. OxxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - Cl6.: MispaTtenbctso '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 u 3agadax. Tom 2. [JuHamuka [SnekTpoHHbIn pe-cypc]: y4ebHoe
nocobue / M. . Batb, I'. 0. OxaHennase, A. C. Kenb3oH.- 12-e usg., ctep. - CM6.: N3-natenbcteo MaHb', 2013. - 640
c.: vn. - (YyebHukm nns 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 uag., ctep. -
Mockga : Bbicwas wkona, 2002. - 416 c. : vun., 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-8o HYU KDY, 2014. - 30 ¢. - Kacenpa MuK (50 3k3.)

6. baiipamos @.[1., AbaynnuHa A.M., ®apaees A.P. CnoxHoe OBUXEHWE 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 MmexaHuka: paboyas nporpamMma, MeToanyeckue
yKasaHus 1 npvMMepbl BbINMOMHEHWUS 3a4a4 KOHTPOJbHbIX paboT ANns CTyAEHTOB 3a04HOW (hopMbl 0ByHeHus. -
HabepexHble YenHbl: M3a-so Kaml, 2003. - 134 c. - Kacdheapa MuK (50 ak3.)

9. baiipamoB B.®., baipamos @.[1. Kpatkuii kypc TeopeTnyeckorn mexaHuku. HYactb 1. Ctatuka: YuebHoe nocobue. -
HabepexHsble YenHbl: 3n-80 HYUN KDY, 2017. - 111 ¢. - Kacbenpa MuK (50 ak3.)
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 43.03.01 "Cepsuc".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.15 Teopetnyeckas mexaHvuka

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

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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