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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-2 CNOCOOHOCTBIO BbISIBUTb €CTECTBEHHOHAYYHYIO CYLLHOCTb NPO6IEM, BOSHUKAIOLLMX B
xone NpodheccmnoHanbHoOM AesTeNbHOCTU, MPUBIEYb MX AN peweHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

3HaTb cnocobbl HAXOXAeHWS Heobx0AUMbIX cun, obecrneynBarowmnx 3afgaHHoe OBUXEHNE NN PaBHOBECUE 3/IEMEHTOB
N 3BEHLEB PA3NNYHbIX MEXAHWU3MOB, MALUNH U COOPYXEHNI.

JonxeH ymeTb:

DYMeTb ncnonb3oBaTb pPa3NninyHble q)OpMyJ'IbI ONa HaxoxgeHnda KnHeMaTtn4eckKnx n AHaMn4eCcknx XxapaktepucTuk
n3y4aemMoro oBmXxeHus.

(YmeTb aHannanposath nonyyeHHbIe pe3ynbTarthi.

JonxeH Bnanetb:

I:IBJ'Ia,D,eTb mMeTonamu n cnocobamu onpeneneHnda 3aKoOHOB OBUXEHUA Unm yCﬂOBVII7I paBHoOBeCUA MaTepmaanoﬂ
TO4KMN, abcontoTHo TBép,D,OFO Tena, X CUCTeM N pasindHbIX MEXaHN3MOB U YCTpOIZCTB Nno 3a4aHHbIM CNaM.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

D,ﬂeMOHCTpMpOBaTb CNOCOBHOCTb NOHMMATb €MHCTBO pas3nuyHbIX OOPM ABUXEHUS, PONb 3aKOHOB MEXaHUKK Npu
aHanmnae sBneHuin npunpoabl.

(] emMoHcTPUPOBaTHL FOTOBHOCTL MPUMEHSITL PE3YNbTaThl OCBOEHUS AMCLIMMNMHBI B By ayliei NpotheccMoHanbHOM
LEATENBHOCTH.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.13 AucumnnvHbl (Mogynum)" OCHOBHOW NPOgECCUOHASNTbHON
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo (MpoMbIWNEHHOE U FPaXaaHCKOe CTPOUTENbCTBO)" U OTHOCKTCS
k 623080 (06WEeNpPOdeCcCUOHaNbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTABASIET 7 3a4eTHbIX(ble) eauHuML(bl) Ha 252 yaca(oB).

KoHTakTHasi paboTa - 16 4aca(oB), B TOM YuC/e Nekumun - 6 4aca(oB), npaktTudeckme 3aHatus - 10 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW PaboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 160 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 4 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOMS ANCLUMUMMNHBL: OTCYTCTBYET B 1 CEMECTpE; 3a4eT BO 2 CEMECTpE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboTbl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Buabl u yachbl
KOHTaKTHOM paboThbl,
UX TPYA0EMKOCTb
N Pa3penbl aMcuunavHbl / Cemecrp (3 wacax) CamocTtosiTenbHas
moayns paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
X TPYO0eMKOCTb
N Paspenbl aucunnivHbl / Cemecrp F(’g wacax) CamocrositTenbHas
moayns pabora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. [Npeamet n
1 [Pasnens ANCuMnaVHBI, UX 3aAa4M. 1 ” 0 0 ”
"|CnoxHoe oBuxXeHne Toukn, TBEPAOro
Tena.
Tema 2. lNnockoe aBnxeHne
TBEPOOro Tena. BpaweHve TBEPAOro
2.|Tena BOKpPYr HENOABUXHOW TOYKN. 1 1 0 0 1
CBoboaHoe LBMXEHMEe TBEPLOro
Tena.
Tema 3. Ctatnka. OCHOBHble
3.|MoHSATUA 1 akCKOoMbI cTatukun. Teopus 1 1 0 0 1
MOMEHTOB 1 Map Cu.
Tema 4. PaBHoBecue abcontoTHO
4 TBEPAOOro Tena. PasHoBecne Tena 1 1 0 0 1
‘|npn Hannumm TpenHns. LieHTp
TAXeCTN TBEPAOro Tena.
Tema 5. BBeneHune. 3akoHbl
HbloToHa. 3apayn ouHamMuku.
5.|duHamMmnka HecBOOOOHOM TOUKM, 2 1 3 0 39
OVHaM1Ka OTHOCUTENbHOrO
OBUXEHUS TOYKMU.
Tema 6. MNpsiMonuHeliHble konebaHns
6.[Toukmn. Cuctema maTepuanbHbIx 2 0 2 0 39
TOYeK.
Tema 7. O6wme TeOpeMbl AMHAMKKM
mMaTepuanbHOM TOYKU 1
7.|MexaHn4yeckom CUCTEMBI. 2 1 3 0 39
MpunoxeHns obmx Teopem
OVHaMUKN K TBEPLOOMY Teny.
Tema 8. OSneMeHTbl aHaNUTU4YECKOMN
4.2 Covepaianie lﬂ,nlcl:mnhunbl (monyns)
Tem I'I%Hmme [ omqmsocn;ﬂgne"b' ahcudnanti, Yix shnaun. EnoxrHge neuxkHmne Tqukm, TBEPHOrO Tena.
I'Ipe MRJM 5 a|/|x 3apaqy. Kunemalrnka toukun. Cnocobbl 3ajnaHus OBuxXeHUs Touku. KuHematmy|
TBE 1R} ’ei‘ua T |uriﬁTi/‘|c 00 &6COMOTHO |Dcp FOM-TeRe; ﬂuCT‘y’u FeAbHOEe-ABYEKGHE TBépﬂurG R Zir= upai.i.i,cHi/‘lc
TBEPINApA-FRHa BOKPYr HEMOABUXHON OCK. 6 10 0 160
Tpa Ir\l/l‘;l A ythlRHPHI/IP 'D‘RI/I)I(PHI/IQ Tnl-ll(I/I) FQYO)I('QFH e (‘l(nlh{' CTii y{‘l(ﬂthH 9 TOYKIA anmﬂ enbHpe 'QRI/I)I(QHI/IP

a

TBEPIOro Tena BOKPYr HEMOABWXHON OCH.

CrnoxHoe oBuxXeHue Touku, TBEpLoro Tena. ABCONOTHOE, OTHOCUTENBHOE, NMEPEHOCHOE ABUXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHbIE CKOPOCTM N YyCKopeHus. Teopema cnoxeHus ckopocTein. Teopema Kopuonuca.
Kopuonuncoso yckopeHue.
YpaBHEHMS CNOXHOMO ABUXEHWS To4kn. CnoxeHne ckopocTelt Toukn. CnoxeHue yckopeHuin Todkn. Cnoxexne
OBXeHun Tena. CMellaHHble 3a4a4m Ha CNOXHOE ABUXEHME TOYKM U TBEPLOro Tena.
Tema 2. Mnockoe gBnxeHue TBEpAOro Tena. BpalieHne TBépooro Tena BOKpYr HEMNOABUXHOM Toukn. CBo6ogHOE
ABUXeHue TBep,aoro Tena.
Mnockoe nBuMXxeHWe TBEPAOro Tena u ABUXEHNE NNOCKOW chourypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHNS TOYEK
NNockow courypbl. Teopema 0 NPOeKLUsAX CKOPOCTER ABYX TOYEK MNOCKON omrypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LEHTP YCKOPEHWUIA.

YpaBHeHWs OBUXEHNS NNockon domrypbl. CKOPOCTM TOYEK MNNOCKON cpurypbl. MrHOBEHHbIN LLEHTP CKOPOCTEN. YCKOpeHNs
TOYeK NIOCKOW dourypbi.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Yrnbl Siinepa. YpaBHEHUs chepuyeckoro OBUXEHUS TBEPAOro Tena. Teopema o nepeMelleHun TBEpaoro Tena,
MMEIOLLEro OHY HEMOMOBVXHYIO TOUKY. YTIOBasi CKOPOCTb 1 YTNI0BOE YCKOPEHWE Tena npu cpepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS TOYEK TBEPLOro Tena npu capeprnieckom aemxeHun. CBoboaHOe ABMXEHWE TBEPLOro Tena.

LBUXeHNEe Tena, UMEIOLLErO OLHY HEMOABUXHYIO TOUKY.
Tema 3. Cratuka. OCHOBHbIE MOHATUS U aKCUOMbI CTaTUKU. Teopusi MOMEHTOB M nap cui.

MpeaMeT cTaTvky U €€ OCHOBHble 3aaa4n. OCHOBHbIE ONPERENeHNs 1 NMOHATUS CTATUKN. AKCUOMbI CTaTuKn. Teopema o
paBHOBeCUW TPEX HenapannenbHbix cuil. CUCTEMA CXOLAWMXCS CUA; NPUBELEHUE K PABHOAENCTBYIOWEN.
AHanutnyeckmin cnocob onpeaeneHns paBHOLEWCTBYIOWEN. [eoOMeTpUYecKre N aHANUTUYECKME YCOBUS PaBHOBECUS
CUCTEMbI CXOLSALMXCS CUI.

Cwunbl, MMHUK OENCcTBUS KOTOpPbIX NepeceKkarTCs B OOHOI Toyke. PaBHOBECKE CMCTEMbI CXOAALWMNXCS CUI.

Teopusi MOMEHTOB 1 nap cui. MOMEHT Cunbl OTHOCUTENBbHO TOYKM (LieHTpa). MOMEHT cunbl oTHOCUTENbHO ocu. lMapa cun
n eé MmoMeHT. TeopeMmbl 0 Napax. JleMmma o napannenbHOM nepeHoce cunbl. [NaBHbIA BEKTOP U FNaBHbIA MOMEHT CUCTEMbI
cun. MNprBeneHne cuctembl CUN K LLEHTPY (OCHOBHAs Teopema CTaTukm).

PaBHoBecune I'IpOI/I3BO}'IbHOI7I MNOCKOW cmucTemsl cun. PaBHoBecue I'IpOI/ISBOl'IbHOIZ I'IpOCTpB_HCTBGHHOVI CNCTEMbI CUN.

Tema 4. PaBHOBecue abcontoTHO TBEpAOro Tena. PaBHoBecue Tena npy Hanuuum TpeHus. LLeHTp TsxecTu
TBEpOoOro Tena.

Ycnosus paBHoBecust aBCcontoTHO TBEPAOro Tena npu OeicTBAN pasnnyHbix cucTeM cu. Tpu doopMbl yCNoBUl
paBHOBECMS NNIOCKOM cUcTeMbl cul. PaBHOBecKe COCTaBHONM KOHCTPYKLUMU. CTaTMYecku onpenenvmble U cTaTuyecku
Heonpeaenumble 3aaaqn.

PaBHoBecre coctaBHOW KOHCTpyKUMK. OnpeneneHne ycunuii B CTepXXHsIx doepM no crnocoby Puttepa.

PaBHoBecve TBEpAOro Tena npu HanMuum TpeHus. TpeHne ckonbXxeHns. TpeHne kayeHus. KoHyc TpeHus. LieHTp
TSXEeCTU TBEpAoro Tena. LieHTp TsxxecTn nnockoi gourypbl. CTaTMyYecKkmnii MOMEHT NoWanmn nnockow ourypbi
OTHOCUTeNbHO ocu. MeToabl onpeneneHnst LeHTPOB TsXecTn Ten. MNMonoxeHne LeHTpa TSXeCTN HEKOTOPbIX Te.

Cwnnbl TpeHuns. TpeHne CKoNbXeHus, TPEHNE KadeHms.

Tema 5. BBepeHue. 3akoHbl HbloToHa. 3apaum auHammku. JlmHaMmka HecBo60OHOW TOYKM, AMHAMUKa
OTHOCMUTENIbHOIrO0 ABUXEHUS TOUKW.

OcHoBHble NoHATMSA. 3akoHbl HbtoToHa. JudhdepeHumanbHbie ypaBHEHUS OBUXEHWS ToukW. [psmas n obpaTtHas
3a4a41 OVUHAMUKN.

OnpegeneHvie cun no 3afaHHoMy ABmxeHuo. ObpaTtHas 3afada ouHamukn. JudpdpepeHumnanbHble ypaBHeHUS
LBVIXEHUS MaTepuanbHON TOYKM (MPSIMONMHENHOE U KPMBONUHENHOE aBunxXeHus). CBoboaHoe naaeHve Tena 6e3 yyéta
COMNPOTUBNEHNS BO3ayXa.

HecBobonHas matepuanbHas To4ka. CBsaun U AMHaMu4eckre peakuun cessel. JugpdpepeHumnanbHble ypaBHEHNS
IBUXEHUS TOUKU MO 3a0aHHOW KprBol. OCHOBHOM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOYKW. MepeHocHas u
Kopuonucosa cunbl nHepuun. MprHLMA OTHOCUTENBHOCTM KNaccuy4eckoin mexaHmku. Cnyyai OTHOCUTENBbHOMO MOKOS.

OTHOCUTENbHOE OBUXEHME MaTepunasbHOM TOYKWU. HacTHble cryyan OTHOCMTENbHOrO ABUXEHUS MaTepuanbHON TOUKU.
Tema 6. MpsiMmonuHenHble KonebaHns ToUKU. CucteMa MmaTepuasnbHbIX TOYEK.

Buabl konebatenbHbIX ABUXEHNI MaTepranbHol Touku. CBoboLHble 1 3aTyxatowme konebaHus. Mpumepsl Ha
cBoboHble konebaHns. CBoboaHble konebaHus rpysa, NoABEWEHHOrO0 K Npy>XUHe. ANeprnoanyeckoe ABNXEHNE.
BbiHyx aeHHble konebaHus. SBneHve pesoHaHca. siBneHune ueHnit. CeobonHble konebaHus 6e3 yuéta conpoTMBNEHNS.
3aTtyxatolme, BoHyXAeHHblE KonebaHus.

Cuctema MatepuanbHbix Touek. Teépnoe Teno. Cunbl, AeACTBYIOWME HA TOYKM CUCTEMBI. LIEHTp Macc cucTeMmsl
mMaTtepuanbHbIX TOYEK U ero KOOpAUHaThl. Teopema 0 OBUXEHNM LieHTpa Macc. MOMEHThb MHepuMu TBEPLOro Tena
(cuctembl). Pagnyc nHepumn. Teopema 0 MOMEHTax MHepLuy TBEPLOro Tena OTHOCUTENBHO NapanienbHbIX OCe.
LleHTpobexHble MOMEHTbI MHEPLIAU Tena.

I'eomeTpmsl MaccC: LeHTpP MacCc CUCTEMbl, MOMEHTbI NHEepUUKn TBépﬂ,bIX Ten. Teopema O ABWXEeHun LeHTpa Macc.

Tema 7. O6wme TeopeMbl AVMHAMUKU MaTepuanbHOW TOYKN U MeXxaHU4YecKomn cuctemol. NMpunoxeHus o6 mx
TeopeM AUHaAMUKU K TBEPOOMY Teny.

TeopeMbl 06 U3MEHEHWWN KONMYECTBA OBUXEHNS MATEPUANBHON TOUKM U MEXaHWYECKON cncTeMbl. Teopema 06
N3MEHEHUN MOMEHTa KONMYECTBA LBUXEHUS MaTepranbHO ToUKN. Teopema 06 N3MEHEHNN KNHETUHECKOrO MOMEHTA
MEeXaHM4ecKol cucTeMbl. AneMeHTapHas paboTta cunbl; pabota Ha KOHEYHOM MyTU. TeopeMbl 06 N3MEHEHUN
KMHETNYECKOW SHEPrMN MaTEPUANbHON TOUKM U MEXaHMYecKon cucteMmbl. MoTeHumanbHble cunbl. Cunosoe none,
YCNoBWS NOTEHLMANBHOCTW CUMIOBOIO NONs. 3aKOH COXpaHEHNst MEXaHNYECKON SHEPTUM MaTepuanbHoi Toukn. NHTerpan
aHepruu. MoHATUE 0 paccemBaHNM NOMHON MEXAHWYECKOI SHEPTUN.

TeopeMbl 006 N3MEeHeHMM KonmyecTBa OBUXEHNS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEHEHNN MOMEHTAa Konnyectea MaTepmaanon TOYKW. TeopeMbl 00 N3MEHEHMN KUHETUYECKOA aHeprmn MaTepmaanon
TOYKN N MEXAHNYECKOW CUCTEMBDI.

OnddpepeHumanbHbie ypaBHeHMS NOCTynaTenbHOro AsuxeHns Teépaoro Tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPOOro Tena BOKPYr HEMNOABUXHON ocu. dusnyecknini MasTHuk. OnpegeneHve AMHaMM4eCcKnx peakumi
noawnnHYKoB. JJuHaMmmnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB MHepPLIMK
TBEPAbIX Ten. dngdpepeHunanbHble ypaBHEHUS MNOCKOMO U CAIEPUYECKOro asuxeHnin TBEpaoro tena. MNprnbnnxeHHas
TEeopus rMpoCKoroB.
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lMnockonapannensHoe (Nnockoe) AsuxeHue Teépaoro Tena. [lasneHue Bpalatouerocs TBEpOOro Tena Ha oCb
BpalLeHus.

Tema 8. dnemeHTbl aHanUTUYecKon MexaHuku. MpuHumn MamunbToHa-OcTporpaackoro. MoHsiTue 06
YyCTOMYMBOCTM paBHOBecuUSs. Teopus yaapa.

O6061WEHHbIE KoopaunHatbl 1 YMCNo cTeneHeii ceoboabl MexaHn3ma. Bo3MoxHble nepemelleHuns MeXaHN4ecKom
cuctembl. MlgeanbHble cBA3N. rlpVIHLI,I/Iﬂ BO3MOXHbIX nepeMemeHMVl. Obuee ypaBHEHME aHannTNU4eCKOn OUHaAMUKK.
O606u1éHHbIe cunbl. Cnocobbl BblYMCNeHUs 0600WEHHbIX cui. YCnoBus paBHOBECUA MEeXaHN4eCKOn CUCTEMDI B
06061WEHHBIX KoopanHartax. YDaBHeHI/Ie J'IarpaHxa ONnAa KOHCepBaTMBHbBIX CUCTEM. Ycnosus paBHOBECUA
KOHCepBaTMBHOVI CUCTEMbI. YDaBHeHl/Iﬂ }'IarpaHxa BTOPOro pona.

MpuHLUMN BO3MOXHbIX NepemelleHnid. YpasHeHue JlarpaHxa ons KoHcepBaTuBHbIX cUCTEM. YpaBHeHus JlarpaHxa
BTOPOro pofa.

O6wwe noHaTus. JudbdoepeHumpoBaHue U BapbupoBaHue B MexaHuke. udpdoepeHumansHoe ypaBHeHE KPUBOI,
peanunaytoLen aKCTpeMyM 3a4aHHOIro KPUBOIMHENHOro nHTerpana. dyHkuns MamunbToHa. MpuHumMn
ramunbToHa-OcTporpaackoro. MNoHsThe 06 YCTONYMBOCTY PABHOBECHKSI.

OnpegneneHve yCnoBuii paBHOBECKS CUCTEMBI. YCTOWYMBOCTb PABHOBECUSI.

SeneHve ynapa. YaapHas cuna v yaapHbiii uMnynsc. OCHOBHbIE LOMYyLWEHWS U OCHOBHOE YpaBHEHWE B TEOpWM yaapa.
Teopema 06 U3MEHEeHUN KONMYECTBa ABVXEHUS MeXaHN4YeCckoi cucTeMbl Npu yaoape. Yaap wapa o HenoABUXHYHO
noBepxHocTb. KoadpduLMeHT BoccTaHOBNEHNS Npw yaape. [MpsmMoli LeHTpanbHbIii yaap Aeyx Ten. MNoTteps
KMHEeTNYEeCKOoV aHepruu npuv yaape 4ByxX Ten.

Yoap.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenoB) AUCLMNANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyaoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4aOWNXCA PernaMeHTMpyeTCcsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBefeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

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

dopmMa KOHTpons OueHuBaeMblie
Tan
Ora KOMNETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. BeeneHwue. lNpegmeT n pasgenbl QUCLUMNINHDBI, X 3a4a4u.
lMncbMeHHoe CnoxHoe oBuXeHne To4KK, TBEpLOoro Tena.
1 |nomawHee 3apaHue [OMK-2 2. lnockoe OoBuxeHwe TBEpLoro tena. BpalweHne TBEépaoro Tena
BOKPYr HenoaBuxXHoi To4kn. CeBoboaHoe OBUXEHWE TBepaoro
Tena.

[NncbmeHHoe

4. PaBHOBECU THO TBE T . PaBHOBecue 1 n
2 |nomawnee sananne |OMNK-2 aBHoBecve abcontoTHO TBEpAOro Tena. PaBHoBecue Tena npu

Hann4nm TpeHus. LleHTp TaXeCcTun TBép,EI,OFO Tena.
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. Beegenue. lMpeameT v pasgens! AUCUNNAWHDI, KX 3a4a4u.
CnoxHoe aBuxXeHne To4ku, TBEPOOro Tena.

2. lNnockoe pBuxeHue TBEpooro Tena. BpaweHuwe TBEpooro Tena
OriK-2 BOKPYI HEMOABMXHOM Touku. CBoBOLHOE OBUXEHME TBEPLOIO
Tena.

4. PaBHoBecue abcontoTHo TBEpaoro Tena. PaBHoBecue Tena npu
Hanuyum TpeHus. LeHTtp TaxecTtn TBépaoro Tena.

3 KoHTponbHas
pabota

CemecTp 2
TeKyLL M KOHTPOIIb

5. BeeneHue. 3akoHbl HbloToHa. 3anaun anHamukn. OuHamuka
HecBOOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOYKMN.

. [MpsAMonnHeliHble K .
MVChMeHHoe 6. MpsamonuHe e konebaHust Toukn. Cructema matepumanbHbiX

TOYEK.
1 |nomawHee 3ananme |OMK-2 7. Obwme TeopeMbl AVHAMUKM MaTepuanbHO TOYKM 1

MEXaHW4eckon cnctembl. MpunoxeHus obwmux TeopeM ANHaMMKM K
TBEPOOMY Teny.

5. BeeneHwue. 3akoHbl HbtoToHa. 3apayn guHamukn. JuHammka
HecBODOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOUKMN.
5 KoHTponbHas OMK-2 7. Oblwune TeopeMbl OMHAMMKIN MaTepuasnibHOM TOYKK U

paboTa MEexaHn4eckon cuctemsl. MpunoxeHusi obwmux TeopeM ANHaAMIKM K
TBEPOOMY TENy.

5. BeeneHune. 3akoHbl HbtoToHa. 3anayun anHamuku. JnHamuka
HecBOOOAHOM TOYKU, AMHAMMKA OTHOCUTENbHOTrO ABUXEHUS TOYKN.
6. MpsamMonuHeiiHble konebaHust Touku. Cructema MatepuanbHbIX
TOYeEK.

7. Oblwue TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U
MEexaHW4eckon cuctembl. MpunoxeHust obwmux TeopeM AnNHaMmKM K
TBEPOOMY Teny.

3 |YcTHbI onpoc Ork-2

3auer OK-7, OlK-2

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX ITanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
Kg:‘;p':zﬂ OLeHUBaHUsI 3ran
P OTnn4YHO Xopolio Y nosn. Heyn.
Cemectp 1

TekyLLUA KOHTPONb

lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[paBubHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
JomalluHee BCE 3a4aHus. bonblias 4acTb 6oree 4eM HaMoNoOBMHY. [MEHEE YeM HaMoNoBuHY. | 1
3apaHne lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKu. HeyOooBNeTBOPUTENbHBLIA[ 2
BNafeHns MaTepmanoMm. |He3HauymTeNbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl owmnobKu, yOOBNETBOPUTENbHLIA  |[MaTepuanom.
NPeBOCX0AHble [MpooemMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsl
CcrnocobHoCcTH XOPOLWWA ypOBEHb maTtepuanom. HeOooCTaTO4HbIe
NPUMEHSTb 3HAHNSA W BnageHus matepuanom. |lposiBneHbl HU3kue CcrnocobHoCcTH
YMEHMs1 K BbiNosiHeHuto  |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [YMEHWS K BbIMONHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWI.
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MpekpacHo ocBoeH
NOHATUIMHbLIA annapar.
lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb
NnoHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
popmynmpoBaTb CBOU
Mbicnu, obcyxnatb

CtpykTypa oTBETa B
LenoM ageksaTHa Teme.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
[MponemMoHcTpmpoBaH
XOPOLLUNIA ypOBEHb
NnoHMMaHnsa matepuana.
Xopoulee ymeHue
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb

CTPYKTYpPUpPOBaH.
[MoHaTUAHBIN annapart
OCBOEH YaCTUYHO.
lMoHWMaHWe oTaeNbHbIX
NoNIOXEeHnn n3
maTtepuana rno Teme.

Y nosnetsoputenbHoe
yMeHve
popmynmpoBaTtb CBoU
Mbicnn, 0bcyxaaTtb

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumMaHune maTtepmana
pparmMeHTapHoe nnu
oTcyTCTBYeT. HeymeHume
popmynmpoBaTtb CBOU
Mblcnn, obcyxaaTb
IUNCKYCCUNOHHbIE
MONOXEHNS.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
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.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JomalwHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH  |ypOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CMnocobHOCTM
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHNSA U |[YMEHUS K BbINONHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas  ([MpasBunbHO BbiNoOAHEHb [[1paBnibHO BbINONHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbiNOHEHbI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHa4ymuTenbHble MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMpPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPVUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHoCcTM
YyMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a0aHWIA.
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 3

IVCKYCCUOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblE
MONOXEHUS. NMONOXEHUS. MONOXEHUS.
3auteHo He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHUsi 06pa3oBaTeNnbHON NPOrpammbl

Cemectp 1

TekyLUn KOHTPONb

1. MucbMeHHOE AoMallHee 3adaHue

Tembl 1, 2

3apava 10.13.

OnpenennTb ypaBHEHME OBUXEHNS 1 TpaekToputio Todkn obona Koneca paamnyca R=1 M. aBTomobuns, ecnvu asToMobuib
OBUXETCS MO NPSIMONIMHEAHOMY MyTW C NOCTOSIHHOW CKOpOoCTbto 10 M/c. MpPUHATbL, YTO KONeco Katutcst 6e3 CKONbXEeHUs;
3a Hayano KoopAauHaT B34Tb Ha4yanbHOE NONOXEHUE TOYKN Ha MyTU, NPUHATOM 3a oCb 0X.

3agaya 12.1.
Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npy TOPMOXEHMW OH NONydYaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMs [0 Npuxoda noesga Ha CTaHUWIO U Ha KakoM OT HEeE pacCTOSIHAM OONXHO BbiTb HAYaTO TOPMOXEHNE.

3apaya 12.9.

Moesn nBmxeTcs paBHO3aMenNeHHO Nno ayre okpyXxHoctn pagmyca R=800 M. n npoxoaut nytb =800 M., umes
HavanbHylo cKopocTb v0=54 km/4ac 1 KoHevHyto v=18 km/4ac. Onpeaenntb NONHOE YCKOpeHWe Noesana B Hayane u B
KOHLIe Oyru, a TakxxXe BpemMs ABUXEHUS No 3TOW Oyre.

3apava 12.13.

IBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHmax). Haiitu TpaekTopmio TOUKN, BENNYUHY 1 HANPaBneHNE CKOPOCTU, a TakXe BENNYNHY
N Hanpae/ieHNe YCKOPEHMSL.

3apava 13.4.
Teno, Ha4yMHas BpalwaTbCsl PaBHOYCKOPEHHO N3 COCTOSIHUS NoKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepnennTb yrnoBoe yCKOPEHHe.

3anaya 13.15.

MaxoBoe koneco paauyca R=2 M. Bpalaetcs paBHOyCKOPEHHO U3 COCTOAHMS NoKoS; Yepes t=10 c. To4kn, nexaiume Ha
obone, obnanatT nuHelHon ckopocTblo V=100 m/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOe YCKOPEHNS TOYEK
obogna koneca ons MmomeHta t=15 c.

3anaya 16.10.

MNpsmas AB nBuxeTtcs B NNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMs HaxoaomuTcs Ha nonyokpyxHocTtn CAD, a
cama npsmMast BCé BpeMs NpoxoamT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSMOW,
coBnapatoulen ¢ Toukor C, B TOT MOMeHT, korna paamnyc OA nepneHamkynspeH CD, ecnm n3BectHO, 4TO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3anava 18.15.

MonayH B kpuBowmnHo-non3yHHoro MmexaHnama OAB asuxeTcs no oyroeon Hanpasnswowein. Onpenenits KacatenbHoe u
HOpManbHOe YCKOpeHMs nNondyHa B B nonoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpneowmn OA
BpawaeTcs, Mes B JaHHbI MOMEHT YrnoByt0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNe paBHO HyMo.

3apava 19.2.
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ApTnnnepuincknin cHapag, OBUrascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbI0 W. O4HOBPEMEHHO
OCb CHapsda z BpalaeTcs C YrinoBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOWM No KacaTenbHON K TPaeKkTopum LeHTpa
Taxectn C cHapsga. Onpenenutb CKOPOCTb To4ku M cHapsaa B ero spawarensHom asumxeHuu, ecnu CM=r \ n otpesok
CM nepneHamnkynspeH ocu z; yron Mexay ocsimu z u | paeeH a.

3apava 23.57.

Peka HeBa Te4ét ¢ BocTOKA Ha 3anapg no napanneny 60 rpagycoB CEBEPHON WNPOThI C OTHOCUTENBHOM CKOPOCTbIO 1,11
m/c. HaiiTn cocTasnsitowme abCcontoTHOro YyCKopeHus YacTuubl Boabl. Paguyc 3emnn R=6370 km.

2. NMucbmeHHoe nomallHee 3apaHue

Tema 4

3apaya 1.3.

Ha nHe waxTbl HaxoanTCs YenoBek Beca 640 H; nocpencTBom kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 60K, YENOBEK
yaoepxusaert rpys B 480 H. 1) Kakoe nasneHue okasbliBaeT YENOBEK Ha [HO WwaxThl? 2) Kakoi HambonbLumii rpy3 OH MOXeT
yaepxaTb C NOMOLbo KaHaTta?

3apava 2.6.

CtepxHu AC 1 BC coenvHeHbl Mexay coboii 1 ¢ BepTUKanbHOW CTEHOW NOCPEACTBOM WapHUPoB. Ha wapHupHblid 6ont C
beincTeyeT BepTukanbHasa cuna P=1000 H.

OnpenennTb peakumnmn aTUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsiemblii ctepxHem AC o CTEHOI,
paseH 30 rpanycam, a yron, coctaeBnsiemblin ctepxHem BC co cTeHoit, paseH 60 rpagycam.

3apaya 2.17.
IBa oonHakoBbIx uunuHapa | Beca P kaxabii noaBeleHbl Ha HUTAX K Touke O. Mexay Humm nexut umnmnHap |l Beca Q.
Bcs cuctema HaxoauTcs B pasHosecun. LinnuHapsl | He kacatotcs apyr apyra. Onpenenutb 3aB1CUMOCTb MEXAOY YrIOM
a, 06pa30BaHHbIM HUTBLIO C BEPTUKANbIO, M yriom b, 06pa3oBaHHbIM NPSMON, Npoxoasiel Yepes ocu uunuHapos I u ll, ¢
BEPTUKANbIO.

3apgaya 3.10.

K ogHopoOHOMy CTepXHIO, AnMHA KOTOporo 3 MeTpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX pacCTOSHMSAX APYr OT
apyra, npu4ém aBa KpanHuX - Ha KOHUax cTepxHs. MNepsbiii rpy3 cnesa Becut 2 H, Kax bl nocnenyowmnn taxenee
npenbipoywero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXKEHb, 4TOBLI OH OcTancs
rOPU3OHTASIbHBLIM?

3apaya 4.10.

OnHopogaHbi ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rnafkuil FOpU3OHTaNbHbIA MO, APYrM - Ha
rnaakyto nnockoCTb, HaKNOHEHHYIO nofd yrnom 30 rpaaycos K rOpu3oHTY. Y KoHUa B cTepxeHb nogaepxusaercs
BEPEBKOM, NepeknHyTol Yepes 6ok C 1 Hecyweit rpy3a P; yactb Bepésku BC napannenbHa HaknoHHOM NIOCKOCTY.
MpeHebperas TpeHneM Ha Broke, onpenenuTb rpy3 P v cunbl faBneHns Ha Non 1 Ha HAaKNOHHYIO NNOCKOCTb.

3anaya 4.62.

HaliT MOMEHTbI CUNT MPUBOLOB B WaPHMpPax MexaHmaMa poboTta-MaHMMNynsaTopa, HaxoAsWerocs B paBHOBECUM, KOraa
BTOpPOE 3BEHO MOAHATO noA yriom 30 rpafycos k ropu3oHTy. Macca obbekta MaHunynmposaHus 15 kr. OinHbI 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 Kkr, BTOPOro - 25 Kr.

3anaya 5.11.

Ha HaknoHHOW NNockoCTW NexXuT npsiMmoyronbHblli 6pyc B Beca 400 H. K HeMy ¢ nomowbio Tpoca NpMcoeauHaoT
npsimoyronsHbili 6pyc A Beca 200 H, KOTOpbIiA, CKOMb3st MO HAKNOHHOM MNOCKOCTU, HaTsArmeaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAKNOHHOM nNnockocTbio fa=0,5 n f8=2/3. Byaet nu cuctema B fanbHeWWeM HaXo0auTbLCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHUs, AEACTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB ynoepxusaeTcs B BEpTUKANbHOM MOMOXEHUN NOCPEACTBOM YEThIPEX CUMMETPUYHO PACMNONOXEHHbIX OTTSXEK.
Yron mexay KaxabiMy OBYMSt CMEXHBLIMU OTTSXKamu paseH 60 rpagycam. Onpenenntb AaBieHNE MayTbl HA 3EMIIO, ECNN
HaTSXEeHWe Kaxaom u3 oTTaxek paBHo 1 kH, a Bec mauTthl 2 kH.

3apava 7.12.

Bec panvomauTbl ¢ 6eTOHHBIM ocHOBaHeM G=140 kH. K Mayte npunoxeHbl cuna HaTsaxXeHust aHTeHHbl F=20 kH u Ha
BbICOTE 6 M - paBHOLEWCTBYIOWAs cun fasneHns Betpa P=50 kH; obe cuibl ropusoHTanbHbl U PacronoXeHbl BO B3aUMHO
nepneHa4nKynspHbIX MIOCKOCTSAX; BbICOTA MadyThl pasHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakLUmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apaua 8.9.
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CTon cTouT Ha TPEX HOXKax, KOHLUbI KOTopbix A, B 1 C 06pa3sytoT paBHOCTOPOHHMIA TPEYrofbHUK CO CTOPOHOI a. Bec
ctona paseH P, npu4ém ueHTp TaxecTn ero pacnonoxeH Ha septukann zOO1, npoxoaswen Yyepes ueHTp O1
TpeyronbHuka ABC. Ha ctone nomewéH rpys p B Todke M, KoopamHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHve Kaxaowm HOXKM Ha non.

3. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas pabota CoCTOMT M3 TPEX-YETLIPEX 3aday, KOTOpbIe CTYAeHTbl 6epyT U3 [5] cnucka OCHOBHOM NnTepatypbl.
Mo pasneny "KnHemartmka" BbINONHAOTCS 3aaaHms 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 -
"OnpepneneHne abcontoTHOM CKOPOCTM U aBCONOTHOMO YCKOPEHMS! TOHKN".

Mo pasgeny "Ctatmka" CTyOeHTbl BbIMOMHAOT 3a4aHUs U3 CNeayloWero Yyucna Huxe nepedncneHHbix: C.1 -
"OnpegeneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuuin ornop 1 cun B CTEPXHSX NAOCKOW 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".

3agaHus (M3 Ymucna Bbllle NepedncrneHHbIX) U HoMep BapraHTa (Wngp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINOMHAETCS B OTAENBHOW TETpaam, Ha 061oxXKe KOTOPOi yka3biBaeTCs OTAENEHNE,
crneumnanbHOCTb, HOMEP rpynMbl, PamuamMa n nHMULManbl CTyaeHTa u Ha3saHue kageapsl.

Mpy 0odbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BbIMONHSATL Cnefytowne npasuna:

1) B TETPaOu OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM ANng 3amMeyaHunii peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayv C YCNOBbIMU AaHHbIMK NepenucaTb 13 3a4a4HrKa NONHOCTbIO;

3) cocTaBnTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, NMHENKN U LMPKYNS; He [omnyckaeTcs
BbIMOSTHEHNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoaMMOo yKkasblBaTb BCE HEODX0AMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTUpoBaTh CCbIKaMy Ha OnpeneneHns, akCMoMbl UNN TEOPEMBI;

6) BCe BbluMCNEeHNs BeCTM B ByKBEHHOM (DOPME, @ YNCNOBbIE 3HAYEHNS OyKB MOACTABNASATh NIULb B OKOHYATENbHbIE
pe3ynbTaThbl; 0c060e BHMMaHME cnepyeT 06patutb Ha YETKOCTb U306paxeHnst OyKBEHHbIX CMBOJIOB;

7) 3anucw, BbINOSIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MeHee 3 MM, criefyeT BbiNoNHAThL 6e3
CYIECTBEHHbIX MCMPaBNEHUA.

HeBbinonHeHWe 3TUX pekoMeHaaLUuii 3aTpyaHAET NPoBEPKY KOHTPONbHOW paboThl 1 co34aeT TPYAHOCTH NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCMOTPEHUS.

Ecnu nocne npoBepku npenonasaTtenem kakme-nmbo 3aaaum KOHTPObHOM paboThl OKaXyTCs HE 3a4TEHHbBIMU, TO BCE
UCMpaBneHns cneayeT NPoOM3BOAMTb B TOM Xe TETPALM Ha YUCTBIX TMCTAaX, 03arnasneHHblx "PaboTa Hag owwnbkamu".
CTyLEeHT OOMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHsbl npasunibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "gonyleHo K 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHBIX 3a4aHniA OMXHO ObITh
3alyEeHo CTYOEeHTOM O4HO; B NPOLIECCe 3alnThl eMY MpeanaralTcs BONpoCh!, OTHOCAWMECS K NPencTaBNeHHOMY UM
peleHunio 3ana4, BONPOCh NO TEOpUK Mo TEMaM 3a4ady; Kak rnpasurio, CTyoeHTY npensaraeTtcs CaMoCTOSATENBHO PELLNTb
3apady (Mpvumep) No OAHONM U3 TEM 3alULLAEMOro KOHTPONbLHOMO 3a4aHus.

Mocne 3awWmThl KOHTPONLHOW PAboThI, NPEAYCMOTPEHHOR Y4EOHbBIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT [OMYCKAETCS K
3a4€Ty U 9K3aMeHy CornacHo y4ebHOMy MnaHy CneLuanbHOCTM MO COOTBETCTBYIOWEMY pa3aen Kypca TeOpeTUdeckom
MEeXaHVKW.

YKazaHus K BbINOMHEHWIO 3224 KOHTPO/bHOM paboTel no pasaeny "KuHematmka".

3anayum no KUHEMATUKE PEeLlaTCS aHanMTUYECK M CrnocoBoM NyTEM COCTaBNIEHUS YPABHEHWI LBUXEHUS TOUKU, Tena B
BbIBpaHHOI 1nW 3a8aHHo cucteMe koopauHar. MNpy peweHnn 3aaay LenecoodbpasHo NpULEPXUBaTbCs CNenyWero
nnaHa:

1) ycTaHOBWTb 06 BEKT ABUXEHUS (TOUKY UKW TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pac4éTHON cxemMe CUCTEMY KoopamHaTt, Hanbonee yaobHylo Ans coOCTaBneHUs
YpaBHEHWUI OBUXEHWS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) pewnTb NONYYEHHYKO CUCTEMY YPaBHEHWUIA OTHOCUTENIbHO NCKOMBIX BEINYUH.

Mpu peweHnmn 3apay 3apnarHusa K.1 "OnpeneneHne cKOpOCTU 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IBUXeHNs" LenecoobpasHo NpuaepXnBaTbCs Cnepyowero nopsiaka:

1. Vicknoyms U3 3afaHHbIX B KOOPAMHATHON hopMe YpaBHEHUI OBMXEHNS BpeMS t, HaNTN ypaBHEHNE KPUBOM, 4acTb
KOTOPOW (MU LENMKOM BCS KPMBas) SBNSETCS TPAEKTOPUER ABMXEeHUS. HauepTuts B Maclwtabe TpaekTopuio 1 OTMETUTb
Ha Hel NONOXEHNS TOYKW B HaYasbHbIA U B 3a4aHHbIA MOMEHTbI BPEMEHW.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOOUM N3 YpaBHEHWU OBUXEHWUS METOOOM MPOEKLUNA,
npensapuTenbHO MX NpoanddepeHUnpoBas N BbIYMCINB 3HAYEHWS NMPOU3BOOHBIX MNP

t=t1 c.

3. o HarOeHHbIM MPOoEKUUsIM ONpenensioT MOAyM BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakXe KacaTebHOro 1
HOPManbHOro YCKOPEHUIA TOYKMN.

4. BekTOpa CKOpOCTU 1 YCKOPEHWUIA CTPOST MO NOMYYEHHbIM NPOEKUUSM. 3aTeM BbIYMCASIOT Paanyc KPUBU3HDI
TpaekTopun B Touke npwu t=t1 c.
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5. Mpadhmnyeckoe NOCTPOEHNE CKOPOCTU N YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBWiibHOCTU aHaNNTNYECKUX
BblYMCEHWIA. B crniydae, ecnv BblYMCNEHNS SBNSIOTCS BEPHBIMU, BEKTOP CKOPOCTW ByAeT HanpaB/eH no KacaTeNnbHom K
KPWBOW TpaekTopun ABMXeEHUS (418 NpsMONi - CoBnagaeT C OTPE3KOM LAaHHOWM NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
Mocne pasnoXeHns Ha KacaTerbHY Y HOPMalbHYH COCTaBnsoWMe 0aéT B MaclTabe 3Ha4YEHNS STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMx BEKTOPOB, @ TakXXe COCTaBNAAOWMX NOHOrO YCKOPEHWS, MO3BONSIOT NPOBEPATb 3HAKU
3HAYEHWUA OaHHbIX BEINYMH.

Mpu pewernn 3apaum K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNnbHOM LBMXEHUSX" BHaYane onpenensitot koadoduumeHTsl G, Mpu KOTOPbIX OCYLLECTBNsSieTCS Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCnonb3ysa 3aiaHHble KUHEMAaTUYECKME CBA3W ABUXEHMS TEN, ONPenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpemeHm t=t1 c. ST 3anaym pekomeHayeTcs pewartb B
cnenylowem nopsake:

1. Vicnonb3ys 3aaaHHble YCNOBUS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHble CO n C1 onpegnenstoTcs
13 3aaHHOro ypaBHeHMs OBnXeHus rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs 13 ycnosums, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS OnpenenéHHbIM, YTo faeT
BO3MOXHOCTb BbIYMC/IUTb €0 KUHEMaTUYeckme napaMeTpbl (CKOPOCTb, YCKOPEHWE) B Ni0B0 MOMEHT BPEMEHN

2. OnpepensiioT KNHeMaTUYeCcKne XxapakTepmucTmki (Yrnosble CKOPOCTb U YCKOpeHue) Koneca, KOTOpoMy NpuHaanexmT
Toyka M. [1ns 3TOro 3anncbiBalOT ypaBHEHUS, CBSA3bIBAOWME BpaLWaTeibHble ABUXEHNS KacaloWwmxcs OKPYyXHOCTEN,
BblPaXEHHbIE B PABEHCTBE NIMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXke!) Npn N3BeCTHOM CKOPOCTM TOYEK OOHOW U3 HUX.

3. [No n3BecTHbIM hopmynam onpenensoT CKOPOCTb, BpalaTenbHyo U LEHTPOCTPEMUTENBHYIO COCTaBnsWNe
yCcKopeHus Toukm M, a Takxe nonHoe eé yCKopeHme.

4. MNokasaB Ha pUCYHKEe MEXaHM3Ma HanpaBleHUs YrnoBbIX CKOPOCTU 1 YCKOPEHUS KONeca, Ha KOTOPOM pacnonioxXeHa
Touka M, NpoBOAAT HaNpaBneHNs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOrO, BpalaTenbHOro 1 NoAHOro YyCKOPeHui
3TOW TOYKW.

Mpw peweHnn, 3aaay 3anaHnsa K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamnMo TiaTeslbHO U3y4nTb
NpvBeaEHHOE HMXE peLeHne U MPUMEHNTb ONUCaHHbIE TaM CNocobbl K PeLleHnIo 3a4a4y CBOEro BapuaHTa.

MNpuBeném pekoMeHaoyeMbll MOPSOOK PELWEHNs 3TUX 3a4aq.

1. HaxonsaT MrHoBeHHbI ueHTp ckopocTein (MLLC) Tena, coBepliatowero niockoe ABMXeEHUE.

2. OnpenensoT YrnoByo CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4ku B u C (910 3BeHO coBepiaeT naockoe
OBUXeHMe).

3. Boiumcnsot ckopoctu Todek B n C, Ha pucyHKe nokasblBatoT HanpasneHNs YrioBoi CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe ABMXeHne, BEKTOPOB ckopocTten Toyek B u C.

4. MMpoBepsaoT NPaBMIbHOCTb BLIYMCIEHNIA MOOYNen ckopocTer Todek B n C.

5. OnpegnensioT yrnoBoe yCKopeHme 3BeHa, COBEpLIAOLLEro Niockoe ABUXEHNE, a Takke yckopeHus Todek B n C.
MeToaumka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTM OT BUAa NPennoXeHHOro MexaHmama pasnuyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN15 KPMBOLWMMHO-WATYHHOr0 MEXaHn3Ma yCKopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. Ing MmexaHm3moB C Koneécamy HanpaBneHns HU YCKOPEeHNs To4ku B, HK1 yckopeHms Todkn C 3apaHee
HenaBeCTHbl. OfHAKO ANS BCEX MEXaHW3MOB HY>XHO YMETb paccyutaTb 1 ONPeaenunTb HanpasBneHns COCTaBNSAIOWMX
YCKOPEHMS TOYKW. YTNOBOE YCKOPEHWE 3BEHA, COBEPLLAIOLLErO NNOCKOe ABUXEHNE, B KPUBOLWMMHO-IIATYHHOM MEXaHN3Me
paccymTbiBaeTCs

rocrne onpeneneHns kacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABUXHbBIMU 1 HEMOABMXHBIMU KONECAMU, YYNTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
IndodepeHLNPOBaHNS YrNOBO CKOPOCTU 3BEHA, COBEPLIAIOLLETO NNOCKOE ABMXEHUE, MO BPEMEHMW C AANIbHEAILNM
npeobpasoBaHNeM 3TOr0 BblpakEHUs BbIYUCIUTL YIIOBOE YCKOPEHWe 9Toro 3BeHa. B MexaHuamax ¢ oboumu
MOABUXHbBIMU KONEcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOpeHve 3BeHa, COBepLUalowero
NNOCKOE ABUXEHWUE, PABHO HYJIO.

6. Ha p1cyHke nokasbiBaloT HanpasfieHne YrnoBoro yCKOpeHns 3seHa, COBepLaolLero nnockoe asnxeHune. O0ns
KPWBOLMNHO-WATYHHOrO MeXaHM3mMa HanpaeneHne 3Toro YrioBoro YCKOpeHus COOTBETCTBYET NONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro YCKOpeHms To4km B npu oTHocuTenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ns
MexaHu3ma C OOHUM NOIOBUXHbIM KONECOM Harnpas/ieHne yrioBoro yCKOPEeHUst 3BeHa, COBEpLLaKoLWero nnockoe
OBUXEHVe, onpenenserca HanpasneHneM yrioBoro yCKOpeHus KpMeowuna.

Lns pewenuns 3apaym 13 3apaHms K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUS TOUKI"
npeasaputensHo nayymte Temy "CnoxHoe OBUXeHue TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbl O CNOXEHMM CKOPOCTEN 1
yCKopeHuin Toukn (Teopema Kopuonuca), npuaoepXmnsantecb cnemyoweii NocnenoBaTtenbHOCTU 4EACTBUIA:

1. B Hauyane Heobx0AMMO YCTaHOBUTL OTHOCUTENBHOE NONOXeHre Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHN
t1. Ecnu nony4eHHoe 3Ha4yeHWe oyroBoi KoopauHaTthl ByneTt oTpuuatenbHbIM, 0TIOXUTE Touky M1 Ha pucyHke ¢ opyrol
CTOPOHbI OT ToukK O. MNprMMepHO Ans NONOBWHbLI BapnaHTOB Touka M MoXeT ABuratbcst B 060Mx HanpaBneHnsx ot
HayanbHOWM TOYKM OTCHETA OYroBOW KOOpAMHATbl TOYKM M, OTHOCMTENbHOE OBUXEHNE KOTOPON 3a4aH0 €CTECTBEHHBIM
cnocoboMm. MoaToMy, ecnu 3HaYeHe No-Ny4nTCs NONOXUTENbHbIM, MONOXEHWE TO4KM M cOOTBETCTBYET NOKA3aHHOMY Ha
pUCyHKe.

2. icnonbaysa audhhepeHumpoBaHmne 3a4aHHbIX YPaBHEHUA OBMUXEHWI Tena 1 To4ku M, HananTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHUS B NEPEHOCHOM U OTHOCMTENBHOM LABUXEHUSX, a TakXe NoBOpPoTHOE (KOpronncoBo) yCKOPEHME B AaHHbIN
MOMEHT BPEMEHW 1 B HANAEHHOM nonoxeHun M1 Toukn M oTHocuTenbHo Tena (nput = t1 ¢).

3. ABcontoTHas CKoOpoCTb TOYKM M HAX0AMTCS Kak reOMETPUYECKAsi CyMMa OTHOCUTENBHON 1 NMEPEHOCHO ckopocTeit. B
npuBeLEHHBIX BApMaHTax 3aaaHnst NepeHocHoe ABuxeHune Tena D moxeT 6biTb BpawaTteNbHbIM UK NOCTyNnaTenbHbIM.
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4. OnpepnensitoT abCoOMOTHOE YCKOPEHMUE TOUKM KaK r€OMETPUHECKYHO CYMMY NEPEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4mmn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHWIA.
5. C uenbto caMonpoBEPKU PEKOMEHIYETCS NONYYEHHbIE BENNYMHBI NOKA3aTb HA PUCYHKE U CNOXUTb UX FTEOMETPUYECKM.

3apaum no cTaTvke pelalTcs aHanMTMYecknuM cnocobom nyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXMBaTbCS CRedyolero niaHa:

1) ycTaHOBMTb 06 bEKT PaBHOBECHS;

2) BbISIBUTb BCE CBS3M M NOKa3aTb HA PaCYETHOM CXeMe BCE MX peakumu, a TakXXe BCe aKTUBHbIE CUMbI;

3) onpenennTb BUO CUCTEMbI CUM, AEACTBYIOWMNX HA AaHHbI 0O BEKT paBHOBECHKS;

4) BbIbpaTb Hanbonee ynobHYIO ONs1 COCTABNEHNS W PELIEHNS YPABHEHWI PABHOBECUSI CUCTEMY KOOPLAMHAT;

5) cocTaBnTb CUCTEMY YPaBHEHMIA PABHOBECKS pACCMATPUBAEMOro 06 beKTa, HaXoAAWErocs B paBHOBECUM MOL,
OelcTBMEeM NaHHOW CUCTEMbI CUN;

6) pewmnTb NONYYEHHYIO CUCTEMY YPaBHEHUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayv Ha pasHoBecve TBEPAbBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MIOCKON CUCTEMBI CUA, PewatTcs No NnpuseaéHHOMY
Huxe obLemy nnaHy.

YpaBHeHuMs paBHOBECKS TBEPAOro Tena B ciy4yae Npoun3BObHON NMNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHWI paBHOBECKS], CieflyeT CTPEMUTLCS K MOoyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOObI B KAXA0€ U3 HUX BXOLWIIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heobx0anMo MMeTh B
BUY, 4TO Nony4yeHuto Bonee NPoCToi CUCTEMbI YPaBHEHW CNOCOBCTBYET TakXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopavHaT cnenyeT HanpaensTb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHBI K HEKOTOPbIM HEN3BECTHBIM PeakLusM.
Torpa aT peakumm B COOTBETCTBYIOWME YPaBHEHNS MPOEKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMWi MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaetcs 60/blue HEN3BECTHBIX PEAKLIMIA (€CNM TONMBbKO 3TO He
YCNOXHWT BbIYUCNEHWE Mned Apyrx cvn). MNpr BelMMCIEHUM MOMEHTOB YacTo BbiBaeT yoobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaensowme n, Nonb3ysCb TEOpemMon BapuHboHa, HaX04NTb MOMEHT CUMbl KAK CYMMY MOMEHTOB 3TUX
COCTaBNSIOLWMNX.

B ctatuke TBEpOoro Tena Hapsagy ¢ 3agadamMu paBHOBECUS OOHOro Tena NpuxoamTcsl paccMaTpmeartb U 3a8a4u
paBHOBECUSI CUCTEMbBI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUMN, COCTOAWEN N3 HECKONbKUX CBSI3aHHbIX HE XECTKO Apyr C
Opyrom yactel. B couneH&HHbIX cucTeMax pasnuyatoT BHEWHWE CBA3U (ONOpbl), CKPENNSoWmMe KOHCTPYKLMIO C Tenamu,
He BXOOSIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAMHSIOWME HACTU KOHCTPYKLIMU MeX Oy COBOi.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTLCS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJ1S BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
oTBEpAEeBaHNs, COrnacHo KOTOPOW cuctemMa cun, OeACTBYIOWNX HA KOHCTPYKLMIO, MPY paBHOBECUW OONXHA
YOOBNETBOPSTh YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLUMS NOCHE OCBOBOXAEHMS OT BHELWHMX OMNOP U He
ocTaércs XEcTKoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKO 370 0B6CTOATENBCTBO EILE HE AenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnm pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTN N COCTaBUTb YPaBHEHNS PaBHOBECMKS 01 OOHOW MY HECKOJSIbKUX YacTel ¢ Y4ETOM peakumi
BHYTPEHHMUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He B0Mblle YACHA BCEX COCTABMEHHbIX HE3aBUCKMbIX
ypaBHeHWI paBHOBecCKS. B aTOM cnyyae 3apgada sBnsetcs ctatndeckn onpenenéHHom.

Bropoii cnocob. KoHCTpyKLmMs cpasy pacyneHseTcs Ha OTAENbHbIE XECTKME YacTW U paccMaTpUBaeTcs pPaBHOBECHE
Kax,now U3 HMUX B OTOENbHOCTA C YH4ETOM BHYTPEHHMX peakLumni.

3apnayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOL AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUM, PELIAIOTCSA MO
N3N0XEHHOMY OBLEeMy nnaHy.

Ins paBHoBecus TBEPLOro Tena nog LeiCTBUEM NPOCTPAHCTBEHHOM CMCTEMbI CMN HEOOXOAMMO 1 [OCTATOYHO, YTOObI
CyMMa NPOEKLMA BCEX OENCTBYIOWMX CUN (aKTUBHBIX U MACCUBHbIX) HA MPOU3BONbHO BbiGPaHHbIE OCK NEKAPTOBbIX
KOOPAMHAT Y CYMMbl MOMEHTOB BCEX CU/T OTHOCUTESNbHO 3TUX OCEN PABHANNUCH HYNIO.

Ons Toro 4tobbl 3aaaya bbina cTaTnyecky onpenenéHHOM, YACNO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 60ree wecTn. Belbupas cuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAuHAT Bbinn
napannenbHbl WY NepPneHaNKYNspHbl K BO3MOXHO 6ONbLUEMY YMCTY HEM3BECTHBIX peakLuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Hayvano KkoopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MOXHO 60onblie HEN3BECTHBIX peakumii. B aTom
Cny4ae OHW He BOMOYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMn ypaBHEHUIA paBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCWTENbHO OCelt KoopamHaTt. B HeKoTopbIx cnyvasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pasnoXuTb CUIY Ha cocTasnsaowme, napannenbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CU/Ibl OTHOCUTENIbHO OCU
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSAOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLUW U NPUTOXEHHbIX K HEW CUT HA MNOCKOCTb, NEPEHANKYNSAPHYIO K OCU, OTHOCUTENIbHO KOTOPOM
onpenensitoTcs MOMeHTbI cui. [1pn 3TOM NPOoeKLMU Cun JalTCsA CO CTOPOHbI MONOXUTENbHOrO HanpaBieHNs OCU.

Llenbto KOHTpOJ'IbHOVI pa60Tb| ABNAETCA npmo6peTeHV|e HaBblKOB CaAMOCTOATENbHOIO pelweHnsa NocTaBieHHbIX 3a0a4q 1
rlpopa60T|<a COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas pabota cnocobCcTByeT 3aKkpenneHuto, yrinybneHnto n 0606WweHnio TeopeTNYECcKX 3HaHWM, a Takxe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 Pa3HO0BPasHbIX 3a4a4 MEXaHVKU B LIENOM.

CemecTp 2
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Tekywuin KOHTPONb

1. NMucbMeHHOe poMallHee 3apaHue

Tembl 5, 6, 7

3apaya 26.18.

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

3apava 27.10.

J[lBa reomeTpuyeckmn paBHbIX U OOHOPOLHbLIX Wapa CaenaHbl 3 pasnnyHbix Matepuanos. MNNOTHOCTM Matepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bo3gyxe. CHntasi conpoTmBieHe cpedbl MPonopLMOHanbHbIM
KBaZpaTy CKOPOCTW, ONPELENNTb OTHOLWEHMNE MAaKCManbHbIX CKOPOCTEN WapoB.

3apaya 28.5.

Lna onpeneneHns maccbl rpy>XEHOro Xenes3HogopoXHOro coctasa Mexay TennoBo3amm U BaroHaMm yCTaHoBUIN
nnHamomeTp. CpeaHee nokasaHvne OnHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a To xe BpeMsi cocTas Habpan
ckopocTb 16 M/c (BHa4ane coctas CTOAN Ha MecTe). HaiTn maccy coctasa, ecnv KoadpuumeHT TpeHus 0,02.

3apaya 30.9.

Bpyc HaunHaeT ABMraTbCsl C HavanbHOW CKOPOCTLIO VO MO rOpPU30HTAIbHOM WepoXoBaToW NMNOCKOCTH U MPOXOANT L0
MOJSTIHO OCTAHOBKM paccTosiHue s. OnpeaennTb KOSUUNEHT TPEHUSI CKONBbXEHNS, CYMTas!, 4TO cuna TpeHusl
nponopunoHanbHa HopManbHOMY LaBEeHWIO.

3apaya 30.15.

Hanwncatb BblpaxeHue NoTeHUManbHon aHeprum ynpyrov peccopsl, npornbatolleincs Ha 1 cM oT Harpyaku B 4 kH,
npennonaras, 4To Nporud x Bo3pacTaeT NPSIMO NPOMOPLUMOHANBHO Harpyske.

3anava 31.7.

MapawoTtneTt Maccol 70 kr Boibpocuncs na camonérta u, nponetes 100 M, packpbin napauoT. Hantu cuny HaTsxeHus
CTPOMOB, HAa KOTOPbIX YENOBEK OblN MOABELIEH K NapalltoTy, ECNM B TEYEHWE NEPBLIX MNATU CEKYHI C MOMEHTA PacKpbITUS
napawoTa, Npy NOCTOSHHOW CUne CONpPOTUBIIEHUS OBUXEHMWIO, CKOPOCTb NapalioTMcTa yMeHblmnach 0o 4,3 M/c.
ConpoTtuBneHnem Bo3ayxa ABUXEHNIO YeNoBeka NpeHebpeyb.

3apava 32.26.

OnpenennTb nepuog ceoboaHbIX kKonebaHuii rpy3a Macchl m, 3aXXaToro Mexay OByMs MPYXMHaMU ¢ PasHbIMK
koadpdpmumeHtamn xéctkoctn C1 n C2.

3apava 32.71.

"py3 maccol 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cuna conpoTtusneHns OBUXEHNIO NPONopLMOHanbHa Nepsow cteneHn ckopocTu rpy3a: R=kv, roe k=3,5 H
c/M.

HaliT ypaBHeHVe OBUXEHUS rpy3a, €CNN B HAYaNbHbIA MOMEHT rpy3 Obin CMEWEH U3 NONOXeHNs paBHOBECHUS HA 1 cM U
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3apava 37.35.

Ha kakoM paccTosiHimM OT LieHTpa Macc AoMXeH ObiTb NOABEWEH PU3NHECKNIA MAATHIK, 4TOObI Nepunod ero ka4yaHuii obin
HanMeHbLnM?

3apaya 38.5.

BbluncnuTb KNHETUYECKYIO SHEPTMIO KPUBOLIMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, AfivHa Kpusowmna
r, Macca nonsyHa M, gnuHa watyHa |. Maccoi watyHa npeHebpedb. Kpusowwmn cunTatb 0LHOPOAHBIM CTEPXHEM. YTnoBas
CKOPOCTb BpaLUEeHNs KpMBOLWMNa W.

2. KoHTponbHas pabora

Tembl 5, 7

KoHTponbHas pabota cocTomT M3 TPEX-4eTbIpEX 3aaa4, KOoTopble CTyOeHThl 6epyT U3 [5] cnvucka OCHOBHOM nnTepatypbl.
Mo pasgeny "OdnHamuka" BLINOAHAOTCS 3aganHus u3 yucna: .1 - "ViHterpmposaHme onddepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepManbHO TOYKW, HAaXo4sIWencs NoL AEACTBUEM MOCTOSAHHbIX cun”, [1.2 - "VIHTerpmpoBaHne
IndodepeHumanbHbIX ypaBHEHWU ABUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AercTBmeM nepemeHHsix cun”, 1.4
- "ViccnenoBaHme OTHOCUMTENBHOMO OABUXEHNS MaTtepuanbHon Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ONHAMUKU K
nccnenoBaHuIo ABUXEHUS MaTepuanbHomn Todkun”, [1.7 - "MNpuMeHeHre TeopeMbl 0 OBUXEHWUW LeHTpa Macce K
nccnenoBaHuio ABUXEHUS MexaHuyeckol cuctembl”, [1.10 - "MprMeHeHne TeopemMbl 06 U3MEHEHNN KUHETNYECKOIA
SHEPrUM K U3YHEHNIO OBUXEHNS MEXAHNYECKON CUCTEMDI".

3apaHus (M3 yicna Bbllle NEPEUNCIEHHbIX) U HOMEP BapyaHTa (Wngp) onpenensioTcs npenonaBaTenem.
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KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPAAU, Ha 06M10XKE KOTOPO yKasblBaeTCcs OTAENEHNE,
creumnanbHOCTb, HOMEP rPynMbl, PamuInMa n nHULMasbl CTyOeHTa U Ha3BaHne kagoeapsl.

Mpy 0dbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cnenyowne npasuna:

1) B TeTpaamn ocTaBnATb NOAS WUPUHONM 3,5 - 4 CM ONg 3aMeyaHuin peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayn € YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4adqHrKa NofHOCTbIO;

3) cocTaBnTb akkypaTHble YepTeXU B MaclTabe C MOMOLbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbIMOSTHEHWNE YEPTEXEN OT PYKU;

4) Ha yepTexax HeobxoamMMOo ykasbiBaTb BCe HE0OX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMYHAEMbIE B PELIEHUN 3a0a4K;
5) peweHne 3apay apryMeHTMpoBaThb CCbiNKaMn Ha onpeaeneHns, akCMoMbl NN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIIOBbLIE 3HAYEHNS BYKB MOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTtathbl; 0c060€e BHUMaHWE cnedyet 0bpatntb Ha YETKOCTb M30BpakeHNst ByKBEHHbIX CYIMBOOB;

7) 3anucu, BbINONIHEHHbIE PYKOMUCHBLIM, YETKUM MOYEPKOM C BbICOTOW BYKB He MeHee 3 MM, criedyeT BbiNoHsATL 6e3
CYLWECTBEHHbIX NCTMPAaBNEHWA.

HeBbinonHeHWe aTUX pekoMeHaaUunii 3aTpyaHseT NPOBepPKy KOHTPONbHOM paboThl 1 co3gaeT TPYAHOCTU NPW ero 3alluTe.
KoHTponbHas paboTa, BbiNofHEeHHas CTyAeHTOM He Mo WWdopy (BapuaHTy), Bo3BpalluaeTcs 6e3 pacCMOTPeHNs.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afaum KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbIMK, TO BCE
ncrnpaBneHus cneayet NpPon3BoaUTb B TOM Xe TeTPaaM Ha YMCTbIX INCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLEeHT [OMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasnibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "nonyleHo K 3awmnTe". Kaxpoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHuniA OMXKHO ObiTh
3alyLEeHo CTYAEeHTOM O4HO; B NPOLIECCe 3alnTbl eMy MpeanaralTcs BONpoCh!, OTHOCALWMECS K NPencTaBNeHHOMY UM
pelieHunio 3aga4, BONPOChl N0 TeopUK Mo TeMaM 3aaad; Kak npasunio, CTyAeHTY npensiaraeTcs CaMoCTOSATENBHO PELINTb
3apady (Mpumep) No OAHOM U3 TeM 3alMLLAEMOro KOHTPONLHOMO 3a4aHuns.

MNMocne 3awnTbl KOHTPONLHOM PaboThl, MPELYCMOTPEHHOM y4ebHbIM MIAHOM B AAHHOM CEMECTPE, CTYLEHT AONYCKaeTcs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYOWEMY pa3aen Kypca TEOPETUIECKOiA
MEXaHVIKW.

YKasaHusi K BbIMOMHEHWIO 3aaa4 KOHTPOsbHOM paboTel no pasaeny "OuHaMuka".

3ajayu no JMHaMUKe pelatoTcs aHanMTUHeCKMM criocoboM - MyTEM COCTaBNEHUS ypaBHEHWI ABUXEHUS TOYKW, Tena B
BblOpaHHO UK 3afaHHON CUCTEME KOOpaMHAT.

MNpu peweHnn 3apay 3apanuin .1 "MiHTerpmposanue oudpdepeHumanbHbIX ypaBHEHNA ABUXEHNS MaTepunanbHON TOHKHN,
Haxogswenca noa AecTeMeM NoCTosHHbIX cun” u 1.2 "MiHTerpmposaHue amdpdpepeHumanbHbIX YpaBHEHNA ABUXEHNS
MaTtepuanbHO TOYKM, HAXOLSWeRCs NoL OENCTBMEM NEPEMEHHbBIX cun" LienecoobpasHo NpUAEPXMBATLCS Cleaytolei
nocnenoBaTenbHOCTH:

1) yCTaHOBWTb O6BEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3W U MOKa3aTh Ha Pacy€THOM cxeme MHepLMalbHyo cucTeMy oTcuéTa, Hanbonee yoobHyto ans
COCTaBNIEHVSl YPaBHEHWIA OBUXEHWS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) cocTaBUTb CXeMy LEACTBYIOILMX HA MATEPUANbHYHO TOYKY CUM, a B Cy4ae HECBOBOLHOMO ABUXEHNS TOUKM
NpeLBapUTENbBHO NPVUMEHUTD MPUHLMN 0CBOBOXAEMOCTH OT CBSI3EN;

5) ycTaHoBUTbL HaYanbHble YCNIOBMS OBUXEHUS TOYKU, T.€. BbIpa3nTb Npu t=0 ¢ HayasbHble KOOpAUHATbLI U NMPOEKUUA Ha
KOOPAMHATHbIE OCW HaYanbHOM CKOPOCTM TOYKU;

6) cocTaBuUTb HA OCHOBAHWW CXEMbI CUN OCHOBHOE YpaBHEHWE OVUHAMMKM TOYKM B MPOEKLMM Ha BbiBpaHHbIE OCK
KOOpAMHAT, T.€. COCTaBUTb CUCTEMY AnddddepeHLUManbHbIX YPaBHEHUI ABUXEHUS TOYKM;

7) pewnTb MOMY4EHHYI0 CUCTEMY YpaBHeHWI 3aaa4un Kowmn 0THOCUTENBHO UCKOMbBIX BESIMYUH, T.€. MPOVHTErpupoBaThb
Mosy4eHHyI0 CUCTEMY ypaBHEHWI, onpenenvs NoCTOAHHbIE MHTErpUPOBaHNS U3 HavasbHbIX YCOBUIA;

8) NponsBecTn KMHeMaTnyeckoe NccnenoBaHne nony4eHHOro pelleHns;

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

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

1) BbISABUTb BCE CBSA3M 1 NoKasaTb Ha PacH&THOM CxeMe UHepLmanbHyto (HEMOABUXHYIO) N HEeVHepLNanbHYto
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) COCTaBWUTb CXeMy OENCTBYIOWMX HA MaTepranbHyto TOYKY aKTMBHBIX CUIT, a B Clly4ae HeCBOBOOHOro OBUXEHUS TOYKU
npenBapuTenbHO NPYMEHUTD MPUHLIMN 0CBODOXOAEMOCTH OT CBSA3E 1 MokasaTb peakuuy CBA3EW U CUilbl TPEHWS;

3) HarTN ycKopeHne TOYKM B NePeHOCHOM LBMXeHUN 1 KOpMonnMcoBo YCKOPEHUE;

4) onpenenutb NepeHocHyto n Koprnonncosy cuibl MHEpLIAK;,

5) n3yunTb OBUXeHMe HECBOOOAHONM MaTepPUanbHOM TOYKM, 4N Hero K AENCTBYIOWMM aKTUBHBIM CNaM 1 peakumsm
cBsi3ei [06aBUTb CUbl MHEPLIMM TOYKM, MOCTE YEro COCTaBUTb CXEMY CU;

6) yCTaHOBUTb HaYarnbHble YCNIOBMS OBUXEHUS TOYKHU;

7) coCTaBuTb U MPOUHTErpMPOBaTh CUCTEMY AnddepeHLnanbHbiX ypaBHEHUA OTHOCUTENBHOMO ABUXEHUS TOYKN;

8) n3yyas oTHoCUTENbHOE PaBHOBECKE, UCXOOUTb U3 CUCTEMbl YPaBHEHWI paBHOBECUS aKTUBHbIX CUN, peakuuii CBa3en n
NnepeHOCHOW CUbl HepLnu,

9) NpoaHanManpoBaTb NOMy4EHHOE PeLlEeHNE C TOYKN 3PEHNS KUHEMATUKN.

MNpu peweHnn 3anay 3anaHus 1.6 "MNpuMeHeHNe OCHOBHbIX TEOPEM AMHAMUKMN K UCCIeN0BaHMNIO ABUXEHNS
mMaTtepuanbHoi To4kM" LenecoobpasHo NpuAepXMBaTbCS Cneayiolei nocnenoBaTenbHoOCTm:

TpaekTopuio ABUXEHWS TOYKM pa3buBaIoT Ha KPUBOMMHENHbBIE Y MPSAMONUHERHBIE Y4aCTKK.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 15 u3 23. Bl YHH
rlorlyfos

ARl | AL O



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

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

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBNSIIOT CXEMY LEMCTBYOWMX HA TOUKY cUn. B cnyyae nayvyeHust aoBuxeHust HeCBoOOAHOM TOUKM, NpenBapuTebHO
ocBo60aNTb €€ OT CBA3Eei, BBeas AeiCTByowWmMe peakumnm CBA3ei;

3) yCTaHOBUTb 3HAYEHUS MOLYNe CKOPOCTEN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpaByB UX MO KacatenbHOM K
TpaekTopuu;

4) NPUMEHNTb TEOPEMY 06 N3MEHEHWNUN KNHETUYECKON SHEPTM B MHTErPaNbHOM HOPME;

5) 13 nonyymelLerocsl ypaBHeHNs onpenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHeHbIx yHacTkax ABUXEHNS TOYKU PYKOBOACTBYIOTCS CleayownmM:

a) B crnyyae 3a4aHuns 4JIMHbl y4acTKa NPUMEHSIIOT TEOpeMy 06 3MEHEHWN KUHETUYECKOW SHEPTM TOUKU B UHTErPaNbHOW
doopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHnst BDEMEHMW ABUXEHUS TOYKM MO NPSAMONNHERHOMY YHaCTKy NMPUMEHSIIOT TEOPeEMY 06 N3MEHEHNM
KONM4YecTBa ABVXEHNS TOYKN B MHTErpanbHon chopme. [Npun aTOM NpuaepXmnsaroTcs cnenyowero anroputMa peweHns:
1) BbIBUPAIOT KOOPAMHATHYIO CUCTEMY;

2) coCTaBnsAOT CXeMy OEACTBYIOWMX CUSl, BKMIOYAS U peakunmn CBA3eN;

3) coCTaBnsIIOT HA OCHOBAHNM TEOPEMbI 06 N3MEHEHWUW KONMYECTBA LBUXEHUS TOUKU LN ClyYast ABUXEHUS TOHYKM MO
MIOCKOCTMN [iBa CKaNsSIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TNX ypaBHEHWIA oNpenensitoT UCKOMble HEN3BECTHbIE.

Insa onpeneneHns naBneHUs OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UM OCHOBHYIO
TeopeMy OMHAMKKU B NPOEKLIMUN Ha FNaBHY0 HOpMasb, UK, NPUMeHsist NpuHLUMN MepMaHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKU, 3aMUChiBAOT YPaBHEHNE KMHETOCTATMKM B NPOEKLMM Ha FaBHYO HOpManb K KPUBOM, B KOTOPOE
BXOAMT LEeHTpobexHas cuna nHepuuu.

3apauum 3apaHusa .10 "MprmeHeHne TeopeMbl 06 3MEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MeXaH14ecKo cmcTembl” LenecoobpasHo pewatb B TaKO NOCNen0BaTeNbHOCTH:

1) cocTaBuTb CXEMy BCEX OEVCTBYIOWMX (BHELWHUX N BHYTPEHHUX) CUT HA TOYKM (Tena) cucTembl. Tak Kak HUTK (kaHartbl,
BEPEBKM) HEBECOMbI M HEPACTSXUMbI, TO BHYTPEHHNE CUIbl HE NPUHMMAIOTCS BO BHUMaHUE. Y4MTbIBAKOT TONbKO CUMbI
TPEHUS CKOMbXEHNS 1 MOMEHTbI OT CUM TPEHUS KavyeHus Ten;

2) onpenenntb Ha4allbHble N KOHEYHblEe CKOPOCTWU TOYEK U yrinoBble CKOPOCTU Te1 CUCTEMDI. Ecnn 3apaHbl ypaBHEHUA
AOBNXEHNA Ten (TO‘-IeK), TO UX yrnoBble CKOPOCTUN U CKOPOCTU LLEHTPOB MACC BblHNCNAKOTCA ONns ntoboro MoMeHTa BpeMeHU;

3) BbIpa3nTb BCE CKOPOCTU U YINIOBLIE CKOPOCTU TEN YEPE3 NCKOMYIO BENNYMHY;

4) coCcTaBUTb BbIPAXEHUE ANSI KNHETUHECKON SHEPTUN CUCTEMBI;

5) onpenenuTb NyTU, NPOMAEHHBIE TOYKAMU NMPUIOXEHNS CUN MPY NMPOXOXAEHUMN TENOM 1 pacCTOSHUS S;

6) NpUMeHUTb TeopeMy 06 U3MEHEHUN KMHETNYECKOV 3HEPTI 1 N3 COCTaB/IEHHOMO BhIPaXEHNS ONpenennTb NCKOMYIO
BENINYHY.

Llenbto KOHTPONbHOWA pa6OTbI ABNAeTCA npmo6peTeHV|e HaBblKOB CaAMOCTOATENbHOIO peleHns NocTaBieHHbIX 3a0a4 1
rlpopa60TKa COOTBETCTBYOWNX TEM, UCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas paboTta criocobcTByeT 3akpeneHuto, yrnybneHunio n 06obLeHno TEopeTUYECKNX 3HaHWi, a Takxe
NMPVMEHEHMIO 3TUX 3HAHWIA K PELEHUNO pa3HO0BpasHbIX 3a4a4 MEXaHWKN B LIENOM.
3. YcTHbIN onpoc

Tembl 5, 6, 7

1. YTo aBnsieTcs KONMYeCTBEHHOW MEPOI MHEPTHOCTM Tena?

2. Hannmwute audpdbepeHumnanbHble ypaBHEHNS ABUXEHNS MaTepuUanbHOi

TOYKW B MPOEKLMSAX HA OCU HEMOLBMXHOW OEKAPTOBOWN CUCTEMbI KOOPAUHAT

N Ha eCTECTBEHHbIE OCMW.

3. 3anuwmnTe OCHOBHOWM 3aKOH ANHAMUKW AN OTHOCUTENbHOrO OBUXEHUS

TOYKMN.

4. Yemy paBHbI MEPEHOCHAs 1 KOPMOMCOBA CUMbl MHEPLNW MatepuanbHoi
TO4KN?

5. Kakas cucrtema otcyeTa HasbiBaeTCs UHEpPLUUANbHON?

6. HasoBnTe oBe OCHOBHbIE 3aa4M OVHAMMKN CBOBOOHOM MaTepuanbHOi

TOYKMN.

7. Kak onpenensitotcsi Npon3Bo/bHbIE NOCTOSIHHbIE MHTErPUPOBaHNS

npv peleHnn ongodepeHLnanbHbIX YPaBHEHNA ABUXEHNS MaTepuanbHOi
TO4KN?

8. CopopMmynupyitTe obpaTtHyto 3aaady OMHAMUKN MaTepuanbHOM TOUKN.

9. MNMepeuncnnte cBOCTBA BHYTPEHHUX CUNT MEXAHNYECKOIN CUCTEMDI.

10. YeMmy paBHa macca CUCTEMbl MatepuanbHbIX TOYEK?

11.Kak onpenensetcs NonoXeHne LeHTpa MacC MEXaHNYECKON CUCTEMbI?

12. KakuMu BenuumHaMmmn xapaktepunayeTcs pacnpeneneHne Macc B MEXaHN4YeCcKo
cucrteme?
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13. Kakve ocy Ha3blBAOTCS MMaBHbIMY LLEHTPANbHBIMU OCAMU NHEPLIMN?
14. Kak cBA3aHbl MOMEHTbI UIHEPLMM OTHOCUTENBHO LBYX NapannenbHbIX
oceli, 04Ha 13 KOTOPbIX MPOXOANT Yepes LeHTp Macc Tena?

3aver

Bonpochl k 3a4eTy:

KuHemaTtnka

1. MpeameT 1 3agaqm kKuHemaTnku. MpocTpaHCTBO M BPEMS B KnacCcnyeckon MexaHnke. Cuctema ot-cyéra.

2. BekTOpHbIi cnocob 3aaaHns ABUXEHUS TOYKW. Y paBHEHUE OBUXEHMWS, TPAEKTOPUS, BEKTOPbI CKOPOCTU U YCKOPEHNS
TOYKMN.

3. KoopanHaTHbIin cnocob 3anaHus ABUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHNE TOUKMU.
4. EcTecTBeHHbIN cnocob 3anaHns OBMXeHUs Toukn. CKOpoCTb, KacaTeNbHOE U HOPMarbHOE YCKOPE-HUS TOUKMU.

5. 3apaum kuHemaTrku abcontoTHo TBEPLOro Tena. [ocTynatenbHoe ABMXEeHWe TBEPLOro Tena.

6. Teopema 0 TpaekTopusX, CKOPOCTSIX U YCKOPEHUSX NOCTynaTenbHO ABUXYLWerocs TBEpJoro Tena.

7. BpaweHune TBEpOOro Tena BOKPYr HEMNOABUXHOWM OCW. YpaBHEHWE BpallaTeibHOro ABMXeHUs. Yrnosas CKopocTb U
YyrnoBoe yCKOpeHue TBEPLOro Tena.

8. BpauweHve TBEpAOro Tena BOKPYr HENOABMXHON och. BekTopHble hopMynbl Ansi CKOPOCTER U YCKO-PEHMNIA TOHEK
Bpaularouierocs Tena.

9. MNnockoe oeuxeHne TBEpOOro Tena. CeegeHme NNOCKOro ABNXEHNS Tena K ABUXEHWIO NN0CKOoW conrypbl B ee
NIOCKOCTM.

10. Mnockoe aBuxeHve TBEPOOro Tena. PasnoxeHune OBUXEHNS MNNOCKOW OUrypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXeHMs. YpaBHEeHUS NNOCKOro ABUXEHUS Tena.

11. OnpeneneHne CKOPOCTEN To4ek TBEPLOro Tena npu NIOCKOM ABMXEHUN. MrHOBEHHbIV LLEHTP CKOPOCTEN NIOCKON
dourypesl.

12. OnpepneneHne yCKOPEHUin To4ek TBEPLOro Tena npv NAIOCKOM OBMXEHNN.

13. [BuxeHune TBEPJOro Tena C O4HOW HEMOABUXHOWM TOYKONW. Yrnbl Sinepa. YpaBHeHNS CepryecKoro ABnxXeHuns
TBEPOOro Tena.

14. 1BuxeHne TBEPJOro Tena ¢ 0QHON HEMNOABUXHON TOYKON. MrHOBEeHHas ocb BpaweHus. MrHoseH-Has yrnoeas
CKOPOCTb 1 MFTHOBEHHOE YrNOBOE YCKOPEHHE.

15. IBuxeHune TBEPJOro Tena ¢ 0OOQHOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
16. [lBnxeHne TBEpOOro Tena C 04HOW HEMOABMXHON TOYKOW. PacnpegeneHue yckopeHuin To4ek TBEPOOro Tena.

17. CBoboaHOe OBMXeHuUe TBEPAOro Tena. Teopema 0 CKOPOCTSAX To4ek cBOOOAHOrO TBEPAOro Tena.

18. CBoboHoe OBMXeHue TBEpLOro Tena. Teopema 06 yckopeHusix Todek cBoboAHOrO TBEPAOro Tena.

19. KuHemaTnka CnoXHOro ABUXeHns To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKUN B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEHWW YCKOPEHWIA B CNOXHOM OBUXEHUM To4km (Teopema Kopuonuca).

Cratuka

21. MNpeamet ctatmkn 1 eé ocHoBHble 3aaaqn. OCHOBHblE ONpeaeneHnst N NOHATUS CTaTUKMN.

22. Akcuoma paBHoBeCUs OBYX cun. AKCmoma nNpucoeanHeHns 1 UCKNIOYEeHNS ypasHoBeLlmMBatowmxcsa cun. Akcnoma
napannenorpamMma. AKkcroma paBeHCTBa AeNCcTBuS 1 npoTusodenicTens. lNMpuHumn sateepaesaHms. MNpuHumvn
0CcB0OBOX1AaEMOCTH OT CBSA3N.

23. Teopema o paBHOBECUN TPEX HeNnapanienbHbIX CUN.

24. CrcTtema CXOLsWmMXCS CUM; MPUBEAEHNE K PaBHOLENCTBYOWeEN. AHANUTUYECKMIA cnocob onpenene-HUs
paBHOOENCTBYIOLWEN.

25. [eomeTpryeckme 1 aHanMTN4eckme yCnoBns paBHOBECUS CUCTEMbI CXOOSWMXCA CUA.

26. MOMEHT cusibl OTHOCUTESNbHO TOYKM (LEeHTpa).

27. MOMEHT cunbl OTHOCUTENBbHO OCHW.

28. CB5I3b MEX QY MOMEHTAMM CUbl OTHOCUTENbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha ocu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTLI Napbl). Teopema 06 SKBMBANEHT-HOCTM Nap.
30. CnoxeHure nap v ycnoBms paBHOBECUS CUCTEM Map.

31. MNapannenbHblil NEPEHOC Cubl (TeMMa O NapanienbHOM NepeHoce Cunbl). [NaBHbIA BEKTOP W rNaB-Hblii MOMEHT
CVCTEMbI CUI.

32. [NpuBeneHve cucTembl CUA K LLEHTPY (OCHOBHAs Teopema CTaTukm).

33. Ycnoswue cywecTsoBaHNS paBHOOEWNCTBYIOWER /15 CUCTEMbI CUN.

34. Ycnosus paBHoBecusi abCoONOTHO TBEPLOro Tena npu AeiCTBMM Pa3nnYHbIX CUCTEM CII.
35. Tpu hopMbl yCNOBUIA PaBHOBECUS MOCKON CUCTEMbI CUI.

36. Ctatmdyecku onpenensiemble U CTaTMYeCKy Heonpenenmmbie 3a4a4m.

37. PaBHOBecue TBEPOOro Tena nNpu Hanuummn TpexHns. TpeHne ckonbxXxeHns. TpeHne KaveHus.
38. LleHTp T8XecTn TBEpOoro tena. Metoapl onpeneneHns LEHTPOB TAXECTH TEN.

OdnHamuka
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39. MNpenmeT 1 0CHOBHblE 3aAa4n AnHamnkn. OCHOBHbIE MOHATUS U 3aKOHbI KNacCU4ecKo MexaHukn. ViHepumnanbHas
cvctema oTcyéTa. MpuHUMN OTHOCUTENBHOCTY KNAccuYeckoin MexaHunkn. OCHOBHbIE MPEACTABNEHNS O NMPOCTPaHCTBE U
BPEMEHM.

40. OudpdepeHLmanbHble ypaBHEHMS OBUXEHNUS MaTepuanbHO TOYKM B UHEPLIMABbHON cUcTeMe OTCHETa Npu
pasnnuHbIx cnocobax 3apaHus apuxeHus. Cunel B onHammke. Teopema 06 N3MEHEHUN KONMYEeCTBa ABUXEHNS
MaTepuanbHON TOUKM.

41. Bropasi ocHOBHas 3afaqa AVHaMUKKN Ansi TOYKU 1 eé pelleHne B YacTHbIX Cnydasix 3aaaHus cuibl. MpsiMmonuHeiHoe
LBVXEHVE MaTepuarnbHOM TOUKU NoL feACTBMEM CUNbl, 3aBUCSILEA OT BPEMEHU; NMPS-MONIMHERHOe ABUXEHNE
MaTtepuanbHOM TOUKM NoA AeACTBMEM CUIbl, 3aBUCALLEN OT MONOXEHWUS TOYKW; MPSMONIMHENHOE ABUXEHNE MaTepuabHOM
TOYKM NOJL OEeACTBMEM CUNbl, 3aBUCSLLEA OT CKOPOCTU TOUKMU.

42. Teopema 06 N3MEHEHMN MOMEHTA KONMYECTBA ABUXEHUS MaTepuanbHoi Toukn. Cnyyali coxpaHeHns MOMeHTa
KONMYecTBa OBUXEHUS MATEPUATIbHOM TOUKMU.

43. OnemeHTapHas paboTa cunbl; paboTa Ha KOHEYHOM NyTW. Teopema 06 N3MEHEHNN KUHETUYECKON SHEPruK
marepuasnbHON TOYKHN.

44. MoTteHumanbHble cunbl. CUNOBOE None, YCNoBUS NOTEHUMANbHOCTY CUIOBOrO NONS. 3aKOH COXPaHEHUS MEXaHWNYECKO
SHeprumn maTepuansHoli Toukn. iHTerpan sHeprun. MoHATUE O paccerBaHMmM NOMHOM MEXaHNYECKOW SHEPrun.

45. ToTeHunanbHas aHeprus cunbl TaxecTu. NoTeHumanbHas aHeprus nonsg LeHTpanbHbix cun. MNMoTeH-umanbHas
9HEeprus BOCCTaHaBNMBAIOWEN CUMbI NMPYXWHBbI.

46. KonebatenbHoe OBMXEHWE MaTepuanbHo To4kM. CBOBOOHbIE He3aTyxatwme konebaHns maTepu-anbHOM TOHKM.
YpaBHeHue 1 rpadouk cBoboHbIx konebaHuii. AMNAMTyaa, YacToTa v ¢oasa konebaHwii.

47. 3atyxawowme konebaHns MatepuanbHOi TOUKU. 3aBUCMMOCTb KOOPAMHATLI MaTEPUANnbHON TOUKM OT BPEMEHU NP
3atyxaowmx konebaHusx (Cnyyai Manoro ConpoTUBNEHNS, CnyYai 60MbWOro CoNnPOTUB-NeHNS). Aneprmoandeckoe
LB/XEHNE TOUKM.

48. BblHyXIeHHble konebaHus MatepuanbHOn TOUKU. BbiHyXXAeHHbIe konebaHust Npy OTCYTCTBUM CO-NPOTMBNEHMSI.
KoadhdouumeHT AnHaMmnyHocTU. SBneHne BueHuni.

49. BbiHyxaeHHble konebaHns MatepuanbHon To4kn. BeiHyX AeHHble konebaHns Npu OTCYTCTBUM CO-NPOTUBNEHNS 1 NPW
p = w. 5lBNeHve pesoHaHca.

50. KonebatenbHoe OBUXEHNE MaTepuarnbHON TOUKU. BbIHyXAeHHbIE KonebaHms Npy HANMYUK BS3KOrO COMPOTUBIIEHUS.
OnpegneneHre obWero pelweHus HEOAHOPOLHOrO AMPIEPEHUNANBHOIO YPaBHEHWS Bbl-HYXAEHHbIX KOnebaHwuii.
51. AMnnnTyna, 4acTtoTa 1 dpasa BbIHYyXAEHHbIX KonebaHuii.

52. [lnHamuka HecBoboaHOM MaTepranbHol Todkn. CBasun. MpuHUMN 0cBOGOXAAEMOCTM OT CBS3W. Teo-pema 06
N3MEeHEHUN KMHEeTNYEeCKOol aHeprum ans HecBo6OIHOrO OBUXEHUS.

53. duthchepeHumanbHble ypaBHEHNS OBUXEHNSA MaTEPUANbHON TOYKM NO 3a4aHHON HENOOBUXHOW KPU-BOIA.
54. Matematuyeckuii MasTHUK. BbiBoa coopMynbl neproaa KonebaHuin MaTeMaTM4ecKkoro MasiTH1Ka.

55. OcHoBHOE ypaBHeHne qUHaMUK OTHOCUTENIbHOrO OBUXEHWUA; NepeHOoCHas 1 Kopmonmcosa Cunbl NHeEpUnn.
OTHocuTEenbHOE paBHOBECKE. TeopeMa 006 N3MEHEHNN KUHETNYECKOA 3Heprmm B OTHOCUTENb-HOM OBUXEHUNN.

56. MexaHnyeckas cucrtema; knaccmgomkauus cun, gencTeyowmx Ha cuctemy. CBoncTea BHyTpPeHHUX cun. Macca
CUCTEMbI, LIeHTp Macc. MoOMeHT nHepumm Tena.

57. dndpchepeHumanbHble ypaBHEHNUS IBUXEHUS CUCTEMbI MAaTEPUabHbIX TOYEK. Teopema 0 ABMXEHUN LEHTpa Mace
CUCTEMBI.

58. TeopeMa 06 N3MEHEeHUN KONMYecTBa ABUXEHNS MEXaHUYECKON CUCTEMBI. I/IHTerpan KonnyecTtBa OBUXEHUSA
MeXaHN4eCKOW CUCTEMBI.

59. MoMeHT KonnyecTBa ABUXEHNS MEXAHNYECKOWN CUCTEMDI (KI/IHGTW-IGCKI/IVI MOMeHT) OTHOCUTENbHO HEMNOABU>XHOIO
LUeHTpa N OTHOCUTENBbHO HENo4BUXHON OCK. TeopeMa 006 N3MEHEHNN KMHEeTUYECKOro MOMEHTA. MHTeraH KNHEeTn4yeckoro
MOMEHTA.

60. KnHeTnuyeckas aHeprus MeXaHM4eCKOoM CUCTEMbI U cnocobbl €€ BoluncneHus. KuHetnueckas aHeprus TBEpLOro Tena
B PasnunyHbIX crny4yasx asuxeHus. MOMeHT nHepumm TBEpPAOro Tena.

61. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrN MeXaHYeckol cucteMbl. PaboTta (anemeHTapHas pabota cuibl,
nonHas pabota cunbl, CyMMa 3IEMEHTapHbIX paboT v, cyMMa nonHbIx paboT cun). YCno-susi, Npy KOTOPbIX
cobno8aeTCst 3aKOH COXPAHEHMS MOMHON MEXaHWYECKOW SHEPTUMN CUCTEMBI CO CBA3S-MU.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNMBaHUA 3HAHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapakTepuU3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUNA

B K®Y pelictByeT 6annbHO-pERTUHIOBAS CMCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MOXHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UTorosas
goopma KoHTponst - B 50 6annos.

[ns 3ayéra:

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

55 6annoB 1 MeHee - "He 3a4TeHo".
Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".
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55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUI, HaBbIKOB U (WK) onbiTa Artan | Konnyectso
KOHTpOns [esATeNbHOCTU, XapakTepn3yoLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annos
Cemectp 1
TeKyLUn KOHTPONb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO oOnpeaenéHHbIX TEoPEeTUIECKNX
JomaiHee BOMPOCOB Mn peleHnio 3aaad. PaboTta BeINonHAETCS NMMCbMEHHO AoMa U 1 5
3ajaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKNE CNOCOBHOCTU, BNafeHne MeToaamMm, YMeHNs 1 HaBblKu, 2 5
HeO6XO,D,I/IMbIe Ansa BbINOJIHEHNA 3ap,aH|/||7|.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayanTopHoi paboTel. Obyyarowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 15
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaoTcs
BnafeHne Matepuanom no Teme paboTbl, aHANUTUYECKME CNOCOBHOCTY, BNnaaeHme
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.
CemecTtp 2
TeKkyLLUA KOHTPONb
MucbmeHHoe  |OByvarowmecs noayyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKUX
JomalHee BOMPOCOB MW peleHntio 3aaady. PaboTta BeInonHAeTCS NMMCbMEHHO AoMa U 1 5
3ajaHue cpaétca npenogasatento. OueHMBaOTCA BNafdeHe Matepuanom no teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeTOAAMM, YMEHNS N HaBbIKW,
HeobxoauMble 4515 BbINOSHEHWS! 3aAaHNUIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayanTopHoi paboTsl. Obyyarowmecs
pabota nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 2 15
BbINOHAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNnaaeHme
MeToaaMU, YMEHWNS U HaBblkW, HEOBX0OMMbIE AN15 BbINOMAHEHNS 3a0aHUIA.
YCTHbIA onpoc |YCTHbI ONpOC NPOBOAMTCS HAa NpakTUYeCKmX 3aHATusx. Obyyatowmecs
BbICTYNaloT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 3 5
OMCcKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNnpoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.
3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMMIINHDI. 50
Ob6yuatowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

7. MepeueHb nuTeparypbl, HEO6X0AMMOW OIS OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcsl B 0AHOM U3 ABYX BapuaHToB (NMM60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHWUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA GONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (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 obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHOMN y4eOHON NTepaTtypbl, HEOOXOANUMON /1 OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMmme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KasaHckuin (Mpreonxckuin) @egepanbHbln yHuBepeuTeT - www.kpfu.ru
9BC ZNANIUM.COM - http://znanium.com/

OBbC VMapatensctsa "/laHb" - http://e.lanbook.com/

9OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9BC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu CunctemMatmanpoBaHHble 3HAHUS NO M3y4aeMol AUCLUNANHE 3aKNaabiBalTCSA Ha NEKLMOHHbIX
3aHATMSIX, MOCELLEHME KOTOPbIX yHawmMucs obssatensHo. B xone nekuum oHW BHUMATENbHO CneasT
3a XO40M U3MNOXEHNs Matepmana nekropa, akkypaTHo BefyT KoHcrnekT. KoHcnekTnposaHue nekumm -
0[4Ha 13 HOPM aKTUBHOW CaMOCTOSTENbHOM paboThl, Tpebytollas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenosaTenbHO Y NOrMYHO POPMUPOBATL NMONOXEHUS TeM. HesACHbIE MOMEHTbI BbISICHAIOTCS B
KOHLIe 3aHATMA B OTBELEHHOE Ha BOMPOCHI BpeMsl. PekoMeHOyeTcs B KpaTyaniume Cpoku rnocne ee
npocnywrneaHusa npopaboTtate Matepman, a KOHCMEKT AONOMHUTL U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaL TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSATV €€ CoLepXaHue, No3BonseT
OOMONHUTL 3anuch, BbIOENNTb rMaBHOe, TBOPYECKU 3aKpenuTb matepuan B namaTu.

npakTnyeckue | MocelweHune n pabota cTyLeHTa Ha NPaKTUYECKOM 3aHATUW NMO3BONSET B MPOLECCE PELIEHUS
3aHsATUA npakTUYeckmx 3aay U KONNEKTUBHOMO 0O6CYXAEHNS PE3yNbTaTOB UX PeLeHns rnybxe yCBOUTb
TEOPETUYECKIME MONOXEHNS, CROPMNPOBATL OTAENbHBLIE NPAKTUYECKNE YMEHNS 1 HABbLIKU, HAYUNTbCS
npaBunbHO 06OCHOBbLIBATb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO M MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNMPOBaTb BbIBOLbI 1 NPennoxeHus. PaboTa Ha NpakTMYeCKOM 3aHATUM naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCUMNANHY N NOLrOTOBUTLCS ON5i CAMOCTOATENBHOM
paboTbl. B npouecce BbINONHEHMS ayANTOPHBIX NPaKTUYeckux paboT CTyneHT NoaTeepXaaeT
MONYYEHHbIE 3HAHNSA, YMEHNS U HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLLME KOMMNETEHLUN.

camocTos- | CamocTosATenbHasa paboTa cTyneHTa npennonaraeT paboTy ¢ Hay4yHo 1 yyebHol nuTepaTypoi,

TenbHas yMeHVe co3aaBaTh TEKCThl. YPOBEHb U FybuHA YCBOEHUS AUCLMMNAUHBI 3aBUCAT OT akTUBHOMN 1

pabota CUCTEMATMYECKON paboTbl HAa NEKLMSIX, U3YHEHUS PEKOMEHOOBAHHON NUTEPaTypbl, BbINOAHEHNS
KOHTPOMbHBIX MMCbMEHHbBIX 3aaHuii. B cnyyae 3aTpyaHeHWA, BOSHMKAKOWMX NPY M3yYeHnM y4ebHO
OMCLMNAVHBI, CTyeHTaM cnefyeT obpalwartbes 3a KOHCynbTaumeit K npenofasaTento, peanmays
pasfinyHble KOMMYHUKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCY/bTaumm (HENOCPeaCTBEHHO B
yHMUBEpPCUTETE B Yacbl Npréma npenogasartens, 3a04Hble KOHCYNbTauumn (NocpeacTBOM 31eKTPOHHON
noyThbl).

nMcbMeHHoe | [Mpu BbINMONHEHUM NMUCbMEHHBIX AOMAWHKX 3a4aHni HE0BX0AMMO CHavyana NpPo4YnTaTh OCHOBHbIE
IomallHee | MOHATMS U MoAxoAabl Mo TeMe 3afaHust. [pu BbINOAHEHUN YNPaXKHEHUSI UK 3a4a4M HY>XXHO cHaYana

3afaHve MOHATb, 4TO TpebyeTcs B 3aa4e, Kako TEOPEeTMHECKMIA MaTepuan Hy>KHO UCMONb30BaTh, HAMETUTb
MnaH peleHns 3agayuv, a 3aTeM NPUCTYNUTb K pacyeTam 1 caenatb Ka4eCTBEHHbIN BbIBOL.

KOHTPONIbHAA I'Ipm BbINONTHEHUN KOHTpOJ'IbHOI7I pa6OTbI HeobX0AMMO BCMOMHUTL X040 peweHna aHanorn4HbixX 3ana4y
pa60Ta Ha NPaKTUHYECKUX 3aHATUAX. 3HaKOMCTBO C OCHOBHOW U OOMNONHUTENbHOW nvlTepaTypon, BKNMO4as

crnpaBo4Hble N3naHu4, SaDY6e)KHbIe MCTOYHWUKIN, KOHCMNEKT OCHOBHbIX MONOXEHWUIA, TePMUNHOB,

CBEeLEHWNIA, Tpe6y+ow,v|x 0N 3anoMUHaHNS 1 SBNSIOWMXCSA OCHOBOMONAarawmmMmy B 3TON TEME.

YCTHbIA onpoc | YCTHbIA 0Npoc NPOBOAMTCS Ha MpakTUYeckux 3aHaTusix. Obyyarowmecs BoICTYNatoT ¢ Aokiaaamu,
Co06LWeHMsIMA, AOMONHEHUSIMM, Y4ACTBYIOT B ANCKYCCUM, OTBEYAIOT HA BOMPOCHI NpenogasaTens.
OueHnBaeTcs YpoBeHb [OoMallHel NoaroToBKK No TeMe, CnocobHOCTb CUCTEMHO M NOTMYHO U3naratb
martepuan, aHann3npoBaTb, OPMyNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb HA [OMONHUTENbHbIE
BOMPOCHI.

3avet Mpwv noaroToBke K 3a4éTy HEOOXOANMO ONMPATLCS HA NEKLUW, a TaKXE Ha 3HAHWUSA U YyMeHUs,
MONy4YeHHbIe Ha NPaKTUYECKMX 3aHSTUSAX B Te4yeHue cemecTpa. Kaxabiil 3a4€THbI BuneTt conepxurt
[lBa TeopeTn4ecknx Bornpoca v 3apaqvy. CTyaeHT, nokasaBwnii BbICOKWIA YPOBEHb BNaaeHUs
3HaHVSMW, YMEHUSIMU 1 HABbIKAMM MO NPEeaNoXeHHOMY BOMPOCY, CHATAETCS YCMNELWHO OCBOVBLINM
yuebHbI Kypc. B cnydae 60nblioro konnyecTsa 3aTpyaHeHWi Npu packpbiTUK BONPOca CTyAEHTY
npennaraeTcsl NOBTOPHasi NMOArOTOBKA U Nepe3aqér.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouyas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

am PAEKTPOHHBH
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTseTcTBuUmM ¢ TpebosaHnamMm GrOC BO u y4ebHbiM nnaHoM no HanpasneHuio 08.03.01
"CTpoutenbcTeo” n Npodomnto NoAroTosky "MNpoMblWAeHHOE 1 rpaxAaHCKoe CTPOoMTeNbCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.13 Teopetnyeckas mexaHuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpunb noaroToBkmM: MPOMbIWNEHHOE U rpaxXAaHCKOe CTPOUTENbCTBO
Keanndpvkaums BbinyckHrka: 6akanasp

®dopma 0byyeHus: Ha 6aze CMNO
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"; 08.03.01 "CtponTenbcTso”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.13 Teopetnyeckas mexaHuka

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

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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