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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 2 kypce B 3, 4 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).

KoHTakTHas paboTta - 24 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(oB), NpakTnyeckne 3aHsTus - 12 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocrTositenbHas pabota - 220 Yaca(os).
KoHTponb (3a4€T / ak3ameH) - 8 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 3 CEMECTPE; 3a4€eT B 4 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. 3 3 5 0 37
"|CnoxHoe oBuxXeHne Toukn, TBEPAOro
Tena.
Tema 2. lNnockoe aBnxeHne
TBEPOOro Tena. BpaweHve TBEPAOro
2.|Tena BOKpYr HEMOABUXHOWN TOUKMW. 3 3 2 0 37
CBoboaHoe LBMXEHMEe TBEPLOro
Tena.
Tema 3. Ctatnka. OCHOBHble
3.|MoHSATUA 1 akCKOoMbI cTatukun. Teopus 3 3 2 0 37
MOMEHTOB 1 Map Cu.
Tema 4. PaBHoBecue abcontoTHO
TBEPAOOro Tena. PasHoBecne Tena
4. npw Hann4Ymm TpenHns. LieHTp 3 3 2 0 37
TAXeCTN TBEPAOro Tena.
Tema 5. BBeneHune. 3akoHbl
HbloToHa. 3apayn ouHamMuku.
5.|duHamMmnka HecBOOOOHOM TOUKM, 4 0 1 0 18
OVHaM1Ka OTHOCUTENbHOrO
OBUXEHUS TOYKMU.
Tema 6. MNpsiMonuHeliHble konebaHns
6.[Toukmn. Cuctema maTepuanbHbIx 4 0 1 0 18
TOYeK.
Tema 7. O6wme TeOpeMbl AMHAMKKM
mMaTepuanbHOM TOYKU 1
7.|MexaHn4yeckom CUCTEMBI. 4 0 1 0 18
MpunoxeHns obmx Teopem
OVHAMUKN K TBEPOOMY Teny.
Tema 8. OSneMeHTbl aHaNUTU4YECKOMN
4.2 Coepaamue lﬂ,nlcl:mnhunbl (monyns)
Tem I'I%Hmme [ omqmsocn;ﬂgne"b' ahcudnnntin, Yix shnaun. CnoxHge neuxkrme Tqukn, Teéffhoro 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. 12 12 0 220
Tpa Ir\l/l‘;l A ythlRHPHI/IP 'D'RI/I)I(PHI/IQ Tﬁl-ll(lllj FQYO)I('QFH e {‘l(nlh(' CTii y(‘l(ﬂthH 9 TOYKIA anmﬂ enbHpe 'ﬂ'RI/DI(pHI/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 3
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. BeeneHue. [NpenmeT n pasgenbl QUCUMNANHDBI, X 3a4a4u.
CnoxHoe aBuXeHne To4kn, TBEPLOro Tena.

2. lNnockoe pBuxeHue TBEpooro Tena. BpaweHuwe TBEpooro Tena
BOKPYr HEMOABWUXHOM To4ukn. CBOBOAHOE ABUXEHWE TBEPAOro
Tena.

4. PaBHoBecue abcontoTHo TBEpaoro Tena. PaBHoBecue Tena npu
Hanu4um TpeHuns. LleHTp TaxecTtn TBEpooro Tena.

KoHTponbHas
3 pabota OrK-2

3auer OK-7, OlK-2

CemecTp 4
TeKyLLMI KOHTPO/Ib

5. BeeneHune. 3akoHbl HbtoToHa. 3anayun agnHamuku. JuHamuka
HecBOOOAHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO ABUXEHUS TOUKM.
6. MpsiMonvHeiHble konebaHns Toukn. Cuctema MaTepuanbHbIX
TOYeK.

7. Obwme TeopeMbl AMHAMUKN MaTEPUANIbHOM TOUKM 1
MEXaHN4eCcKo cucTembl. MNprnoxeHns obLmMx TEOpemM OUHAMUKN K
TBEPOOMY TENy.

[MncbMeHHoe
1 |pomalwHee 3apaHue |OlK-2

5. BeeneHune. 3akoHbl HbtoToHa. 3anadun anHamuku. JnHamuka
HecBOOOAHOM TOYKU, AMHAMMKA OTHOCUTENIbHOTrO ABUXEHUS TOYKN.
5 KoHTponbHas OrK-2 7. Oblwue TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U

pabota MEexaHW4eckon cuctembl. MpunoxeHust obwmux TeopeM AnNHaMmKM K
TBEPOOMY Teny.

5. Beenenue. 3akoHbl HbtoToHa. 3apnayn guHamuku. JduHammka
HecBOOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOUKMN.
6. MpamMonnHeiiHble konebaHust Touku. Cructema MatepuanbHbIX
TOYeK.

7. Obwwne TeopeMbl OMHAMMKN MaTepuasnibHOM TOYKK U
MexaHn4eckon cuctemsl. [MpunoxeHusi obwmux TeopeM ANHaMIKM K
TBEPOOMY TENy.

3 [YcTHbI onpoc Orik-2

3auver OK-7, OlK-2

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kgiﬂp"gﬁﬂ OLLeHMBaHUs 3ran
P OTAnYHO XopoLuo Y nosn. Heyn.
Cemectp 3

TeKywWu it KOHTPONb

MucbMeHHoe  ([MpaBUNbHO BbINONHEHDI ([TpaBMnbHO BbINONHEHa |3a4aHus BbINONHEHbl  |3a4aHuUs BbIMOMHEHbI
JomatHee BCE 3aaHus. 6onblas Yactb 6onee 4eM HaMoNoBKHyY. [MeHee YeM HanonoBuHy.| 1
3afaHue MpoaeMOHCTPUPOBaH  [3anaHuiA. MpwvcyTcTByIOT MpoaeMoHCTpUpOoBaH
BbICOKUIA YPOBEHb MpwvcyTcTBYIOT cepbEéaHble oWwmnbKu. HEYLOBNEeTBOPUTENbHbIA| 2
BNafleHnsl MaTepranoM. [HeaHaunTenbHble MNpoOEMOHCTPUPOBaH  |ypOBEHb BNafeHUs
MposiBneH.i ownbKm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NpeBocxXoaHble MponEeMOHCTPUPOBaH  |ypOBeHb BlaaeHus MposiBneHbi
CnocobHOCTM XOPOLWNiA YPOBEHb mMaTtepuanoM. HeLoCTaTo4Hble
NPUMEHSTb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl H13KKe cnocobHocTy
YMEHUS K BbINONHeHUo |[posiBNeHbl cpefiHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHuWii.  [crnocobHOCTM NMPUMEHSATb 3HAHUS 1 [yMEHWSI K BbINOIHEHWIO
MPUMEHSATb 3HAHUSI U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWiA.
YMEHUS K BbINONMHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a4aHWiA.
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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
MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. (HesHauymTenbHble MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 4
TeKyL i KOHTPONb
MucbmeHHoe  |[paBuUNbHO BbINOMHEHDI |[PaBMbHO BLINONHEHA (3a4aHWs BbINMONHEHbI  (3aAaHns BbINOMHEHD
JoMallHee BCE 3a4aHus. bonblwag yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyOT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoAHble [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHs.
CnocobHOCTM XOPOLWNIA ypOBEHb martepuvanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTu4HO Tema He packpbiTa.

packpbITO coaepXaHue [TEMbl pacKpbIThl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3

Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpUpPOBaH. OCBOEH

CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.

MpekpacHo ocBoeH XopoLo 0cBoOeH OCBOEH YaCTUYHO. lMoHumaHune matepuana

NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK

MpooemoHcTpuposaH  |I1poAeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCTBYeT. HeymeHue

BbICOKMI YPOBEHb XOPOLWMA YPOBEHD maTtepuana rno Teme. dopMynMpoBaTtb CBOU

NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh

[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE

doopMynmnpoBaTb CBON  ((POPMYNMPOBaThL CBOM  |(hOPMYyNMPOBaTb CBOW  |MONOXEHUS.

MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb

ONCKYCCUOHHbIE ONCKYCCUOHHbIE INCKYCCUOHHbIE

NONOXEHUS. MONOXEHUS. NONOXeHMS.

3auteHo He 3auteHo

3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble

yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO

HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun

npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN

Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He

npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 3

TekyLUA KOHTPONb

1. NMIucbMeHHOEe poMallHee 3apaHue

Tembl 1, 2

3agaya 10.13.

OnpenennTb ypaBHEHWE LBUXEHNS 1 TPAEKTOPUIO ToYkM obona koneca paaunyca R=1 M. aBTomobuns, ecnu asToMobunb
IBVXETCS N0 NPSMONMHEAHOMY MyTW C MOCTOSIHHOM CKOpocThio 10 M/C. MpUHATL, 4TO KONECco KatuTcs 6e3 CKONbXeHNS;
3a Ha4yano KoopAuHarT B35ITb Ha4asbHOE NOMNOXEHNE TOYKU Ha NyTW, NPUHSATOM 3a OCb OX.

3apava 12.1.

Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npu TOPMOXEHMW OH NoNyvaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMsi 40 Mpuxona noesna Ha CTaHUMIo U Ha KakoM OT Heé pacCTOoSIHMMN AOMXKHO ObiTb HA4aTO TOPMOXEHNE.

3apava 12.9.

Moes3n oBmxeTcs paBHO3aMenNeHHO Nno gyre okpyXxHoctu 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 noesna B Hayane u B
KOHLIe Oyru, a TakXe BpeMs ABUXEHWUS No 3TOW Oyre.

3anava 12.13.
IBuxeHne To4km 3a8aHo ypaeHeHuamn x=10 Cos(2Mt/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHaax). Haintu TpaekTopmio TOYKW, BENNYMHY 1 HAaNpPaBNeHE CKOPOCTH, a TaKXe BENNYMHY
1 HanpaBneHVe YCKOPEHWSI.

3apava 13.4.

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

3apaya 13.15.

MaxoBoe koneco paauyca R=2 M. Bpalaetcs paBHOyCKOPEHHO U3 COCTOAHMS NoKos; Yepes t=10 ¢. To4kn, nexaiume Ha
obone, obnanaloT NMHERHoM ckopocTbto V=100 M/c. HaiTn ckopocTb, HOpMaibHOE 1 KacaTeslbHOe YCKOPEHUS ToHeK
obogna koneca ons MmomeHta t=15 c.
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3anava 16.10.

MNpsimas AB nBuxeTtcs B MNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMS HaxoaouTcs Ha nonyokpyxHoctn CAD, a
cama npsmasl BCé BpeMs NpoxoamT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSMOW,
coBnapatouen ¢ Todko C, B TOT MOMeHT, koraa paaunyc OA nepneHamkynspeH CD, ecnm n3BecTHO, 4TO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3anava 18.15.

MonayH B kpuBowmnHo-non3yHHoro MmexaHnama OAB gsuxeTcsa no Ayroeon Hanpasnswowein. Onpenenvtb KacatenbHoe u
HOpManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpneowmn OA
BpalaeTcs, MMes B JaHHbIi MOMEHT YrfioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HyIO.

3apnaya 19.2.

ApTnnnepuincknin cHapag, OBurascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbI0 W. OHOBPEMEHHO
OCb CHapsiaa z BpalaeTcs C YrioBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOM No KacaTenbHON K TpaeKkTopum LeHTpa
Taxectn C cHapsga. Onpenenutb CKOPOCTb TO4kU M cHapsaa B ero spalarensHom asuxeHuun, ecnun CM=r \ n otpesok
CM nepneHaunKynsipeH ocu z; yron Mexay ocsimu z 1 | paeeH a.

3apava 23.57.

Peka Hesa Te4ét ¢ BOCTOKA Ha 3anapg no napanneny 60 rpagycosB CEBEPHOW WNPOThI C OTHOCUTENBHOM CKOPOCTbIO 1,11
m/c. HaliTn coctasnsitowme abCcontoTHOro yCkopeHus Yactuubl Bogbl. Paguyc 3emnn R=6370 kM.

2. NMncbMeHHOE gomallHee 3agaHue

Tema 4

3apava 1.3.

Ha nHe waxTbl HaxoamTcs Yenosek Beca 640 H; nocpenctBoM kaHaTa, NepeknHyToro Yepes HenoaBMXHbIA 6ok, 4enoBek
yoepxuBaeT rpy3 B 480 H. 1) Kakoe naBneHue okasbiBaeT 4enoBeK Ha AHO waxTbl? 2) Kakoit Hambonblunii rpy3 oH MOXET
yaepxaTb C NOMOLbO KaHaTta?

3apava 2.6.

CrepxHu AC 1 BC coemHeHbl Mexay coboii 1 ¢ BepTUKaNnbHOW CTEHOW NOCPEACTBOM WapHUPoB. Ha wapHupHblid 6ont C
nercTeyeT BepTukanbHas cuna P=1000 H.

OnpenennTb peakumnmn aTUX CTEPXHEN Ha WapHUpHbIA 6onT C, ecnu yron, coctaBnsiemblii ctepxHemM AC CO CTEHOI,
paseH 30 rpagycam, a yrosn, coctaBnsemblii ctepxHem BC co cteHoi, paseH 60 rpagycam.

3apaya 2.17.
[Ba oanHakoBbIx uunuHapa | Beca P kaxabii noaBewweHbl Ha HUTSAX K Todke O. Mexay Humm nexut umnmHap |l Beca Q.
Bcs cuctema HaxoouTcs B pasHosecun. Linnunapsl | He kacatotcs apyr apyra. Onpenenutb 3aB1UCUMOCTb MEXAY YrOM
a, 06pa30BaHHbLIM HATBIO C BEPTUKANbIO, 1 yrioM b, o6pa3oBaHHbIM NPsSIMONA, Mpoxoasiuei Yepes ocv umnuHgpos [ u ll, ¢
BEPTUKaNbIO.

3apaya 3.10.

K ogHopoAHOMy CTEpXHIO, AnMHA KOTOporo 3 MeTpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX PpaCCTOSHMSAX APYr OT
apyra, npu4ém asa KpanHuX - Ha KOHUax cTtepxHs. MNepsbiii rpy3 cnesa Becut 2 H, kaxablii nocnenyowmnn taxenee
npenbioywero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXKEHb, 4TOBBI OH OcTancs
rOPU3OHTASIbHBIM?

3apaya 4.10.

OpHopoaHbi ctepxeHb AB Beca 100 H onnpaeTcsa 04HWM KOHLOM Ha rnaakuidi rOpM30oHTanbHbIA Non, APYruM - Ha
rnagKyto nNnocKoCTb, HAaKNOHEHHYIO oA yrnom 30 rpafycoB K ropu3oHTy. Y KoHua B cTepxeHb nogaepxneaetcs
BEPEBKOM, NepeknHyTol Yepes 650k C 1 Hecyweit rpy3 P; yacTb Bepésku BC napannenbHa HaknoHHOM NAOCKOCTY.
MpeHebperas TpeHneM Ha bnoke, onpenennTb rpy3 P 1 cunbl BaBneHns Ha Non 1 Ha HaKNOHHYI NNOCKOCTb.

3apnaya 4.62.

HaiTn MOMeHTbI cuUn NPVMBOAOB B lWWAPHUPaxX MexaHn3Ma poboTta-MaHUNynsTopa, HaxoOsWerocs B paBHOBECUM, Korna
BTOpOE 3BEHO NoaHATO nof yrnom 30 rpaaycoB K ropu3oHTy. Macca o6bekta MaHunynuposaHms 15 kr. JnuHbl 3BeHbEB:
nepsoro - 0,7 M, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 Kr, BTOporo - 25 Kr.

3apaya 5.11.

Ha HaknoHHOI NnockocTy NexuT npsiMmoyronbHbiii 6pyc B Beca 400 H. K HeMy ¢ nomoubio Tpoca NprMcoeauHAoT
npsimoyronsHbiii 6pyc A Beca 200 H, KOTOpbIiA, CKONb35 MO HAKNOHHOM MNOCKOCTU, HaTsArmBaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAaKNOHHOM nNnockocTbio fa=0,5 n f8=2/3. Byaet nu cuctema B fanbHenwemM HaxXoauTbCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHMUS!, AEACTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.
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Mauta AB yoepxmBaetcs B BEpTMKANbHOM MONOXEHNN MOCPEACTBOM HETLIPEX CUMMETPUYHO PACMONIOXEHHbBIX OTTSXEK.
Yron mexay KaxabiMy OBYMS CMEXHBLIMU OTTSXKamu paseH 60 rpagycam. Onpenenntb AaBleHNEe MayTbl HA 3EMIIIO, ECNN
HaTsXeHMe Kaxaom 13 oTTaxek paeHo 1 kH, a Bec mautsbl 2 kH.

3apaya 7.12.

Bec panvomauTbl ¢ 6eTOHHBIM ocHOBaHeEM G=140 kH. K Mauyte npunoxeHsl cuna HaTsaxXeHus aHTeHHbl F=20 kH n Ha
BbiCOTE 6 M - paBHOLelCTBYIOWAs cun fnasneHns setpa P=50 kH; obe cumbl ropusoHTanbHbl U pacrnonoXeHbl BO B3aUMHO
nepneHanKynspHbIX NIOCKOCTAX; BbICOTA MadyThl pasHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakLmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apaya 8.9.

CTon CTOMT Ha TPEX HoXKax, KOHLUbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHMK CO CTOPOHOI a. Bec
ctona paseH P, npuyém ueHTp TaxecTu ero pacnonoxeH Ha septukann zOO1, npoxogsiwen Yyepes ueHtp O1
TpeyronbHuka ABC. Ha ctone nomewwéH rpys p B Todke M, KoopamHaTtbl KOTOPOM X 1 y; ocb Oy napannenbHa AB.
OnpepenuTb AasneHne Kaxaom HOXKM Ha non.

3. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas paboTa cocTouT M3 TPEX-4eTbIpEX 3aaa4, KoTopble CTyaeHTbl 6epyT U3 [5] cnnucka 0CHOBHOM nnTepatypbl.
Mo pasgeny "KnHemartmka" BbINONHAOTCS 3agaHms n3 yucna: K.1 - "OnpegeneHme CKOPOCTU U YCKOPEHUS TOYKM MO
3afaHHbIM ypaBHeHNsaM eé aemnxenuns”, K.2 - "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOYeK TBEPLOro Tena npw
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckuin aHanns nnockoro mexaHuama", K.7 -
"OnpeneneHne abcontoTHOM CKOPOCTU 1 aBCONMIOTHOIO YCKOPEHWS TOUKK".

Mo pasgeny "Ctatmka" CTyAEHTbI BEINMOMHAOT 3a4aHns U3 CNeLyoWero yucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpenenexHve peakunii onop 1 CUi B CTEPXHSX NIOCKOA doepmbl”,
C.3 - "OnpegneneHune peakLmin onop COCTaBHON KOHCTPyKLMKM (cuctema asyx ten)"”, C.5 - "PaBHoBecue ¢ y4€TOM
cuenneHus (TpeHnsa nokos)", C.7 - "OnpeneneHune peakuuii onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

3apaHus (M3 ynicna Bbllle NEPEUNCNIEHHbIX) U HOMEP BapuaHTa (LWngp) onpenensioTcsa NpenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPaAM, Ha 06N10XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
crneunanbHOCTb, HOMEp rpynnbl, hamMmnmsa 1 MHALManbl CTyaeHTa 1 HassaHue Kkagoenpbl.

Mpy 0cOOPMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL CNeayowne npasuna:

1) B TeTpaam octTaBnATb NOAS WUPUHONW 3,5 - 4 CM ONg 3aMeyvaHuin peLeH3eHTa;

2) TEKCT ycnosusi 3aaayn € YACNOBbIMU AaHHbIMK NepenucaTb U3 3a4a4HrKa NofHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTeXU B MacluTabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AomnyckaeTcs
BbINOMHEHNE YepTexXei 0T pyKu;

4) Ha yepTexax HeobxoaMMOo ykasbiBaTb BCE HEOOXOAMMbIE Pa3MePLl U BCE BEKTOPbI, YNOMHAEMbIE B PELIEHUN 3a0a4K;
5) peleHune 3apay apryMEHTUPOBATL CCbIIKAMM Ha ONPELENEHNS, aKCUOMbI UNN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCNOBbIE 3HAYEHNS BYKB NOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTtatbl; 0c060€e BHUMaHWE credyet 0bpatuntb Ha YETKOCTb M30BpaeHnst ByKBEHHbIX CMBOMOB;

7) 3anvcu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BYKB HE MEHee 3 MM, CriefyeT BbINONHSATb 6e3
CYLLECTBEHHbIX NCMPaBNEHNIA.

HeBbinonHeHWe aTnx pekoMeHaauunii 3aTpyaHSeT NPOBEPKY KOHTPOMbHOM paboThl 1 co30aeT TPYAHOCTU NpW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTpeHNs.

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afadm KOHTPObHOM paboTbl OKaXyTCsl He 3a4TEHHbIMMI, TO BCe
ncrnpaeneHus cneayet Npon3BoaAUTb B TOM Xe TeTpaam Ha YUCTbIX IUCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyneHT AomXeH UcnpaBnTb BCe OTMEYEHHbIe owmnbku. Ecnn 3afayn peweHbl npasunbHo, To pabota Bo3BpallaeTcst
CTYLEHTY C MOMETKOM "aonyleHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbIX 3a4aHuniA OMXHO ObiTh
3aLWMLEeHo CTyAEeHTOM O4HO; B MPOLLECCe 3alnThl eMy NpennaralnTcs BONPOCh, OTHOCSAIWMNECS K NPEeACTaBNEHHOMY UM
peleHnto 3aaad, BONpoCk! MO TEOPMU N0 TEMaM 3a4ay; Kak NpasBusio, CTYAEHTY NpeasiaraeTcs CaMoCTOATENbHO PEWNTb
3agayvy (MpvMmep) No O4HOM U3 TeM 3aLLULLAEMOrO KOHTPONBHOMO 3a4aHns.

Mocne 3awnTbl KOHTPONbHON PaboThl, MPELYCMOTPEHHON y4ebHbIM NNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCS K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYIOWEMY pa3aen Kypca TEOPETUYECKOIA
MEXaHUKW.

YKasaHusi K BbIMOMHEHWIO 3aAa4 KOHTPONbHOM paboTel no pasneny "KuHemartuka".

3apaym no KUHEMATUKE PELIATCS aHanMTUYECKM cnocoboM NyTEM COCTaBNEHUS YPABHEHWIA LBUXEHUS TOUKW, Tena B
BblIBpaHHOI 1nn 3afaHHol cucteMe koopamHat. MNpu peweHnn 3aaay LenecoodbpasHo NpULEPXUBATLCS CNeOYOWEro
nnaHa:

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

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

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWU OTHOCUTENbHO NCKOMBIX BEINYUH.
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MNpu pewernn 3apay 3agarHua K.1 "OnpeneneHre ckopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YypaBHEHNSAM eé
IBUXEHUS" LenecoobpasHo NpUOEPXMBATLCS CNEOYOWEero nopsaKka:

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

2. [Mpoekunmn BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM U3 YPaBHEHUA OBUXEHNS METOOOM NPOEKLMA,
npensapuTenbHO MX NpoanddepeHUnpoBaB 1 BbIYUCINB 3HAYEHWUS NPOU3BOOHBIX MPU

t=t1 c.

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

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO NONMYYEHHBLIM NPOEKUUSAM. 3aTeM BLIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B To4ke npu t=t1 c.

5. Mpadhmnyeckoe NOCTPOEHME CKOPOCTU U YCKOPEHUS SABASETCS KOCBEHHbIM KOHTPONEM NPaBUibHOCTU aHaNNTNYECKUX
BbluMCnEeHUiA. B cnyyae, ecnuv BblYMCNEHNS ABNSIOTCS BEPHBIMMW, BEKTOP CKOPOCTMW ByAeT HanpaB/eH no KacaTenbHom K
KPUBOW TpaeKkTopumn ABUXEHUS (4N5 NPSMON - coBNagaeT ¢ OTPE3KOM JAaHHON NPSIMONA), a BEKTOP MOMIHOIO YCKOPEHNS
nocne pasnoXeHns Ha KacaTterbHy ¥ HOPMaNbHYH COCTaBnsoWMe 0aéT B MaclwTabe 3HAYEHNS STUX COCTaBSIOWYX.
Kpome Toro, HanpaeneHuns 3TMX BEKTOPOB, @ TakXXe COCTaBAAOWMX NOMHOrO YCKOPEHWS, MO3BONSIIOT MPOBEPATb 3HaKU
3HAYEHWUA OaHHbIX BENYMH.

MNpu pewernn 3agaym K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWUIA TOHEK TBEPLOro Tena npu NoCTynaTesibHoOM U
BpaLaTenbHOM ABUXEHWSX" BHavane onpenensitot koadpgpuumeHTsl C, Mpy KOTOPbIX OCyWecTBsieTcs Tpebyemoe
OBUXEHre rpysa. 3ateM, UCMonb3ys 3aiaHHble KNHEMaTUYeckme CBA3W ABUXEHWS Ten, OnpenensoT CKOPOCTb U1
yckopeHue rpysa 1 1 To4km M ogHOro ns Konéc B MOMeHT BpeMeHm t=t1 c. 3T 3ana4m pekomeHaoyeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMs OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHble CO n C1 onpenenstortca
13 3a8aHHOro ypaBHeHUs aBnxeHuns rpysa npu t=0 ¢, a noctosHHas C2 onpenensercsa n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pasoM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS ONpPeaenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCIUTb €r0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B NI0OOA MOMEHT BPEMEHN

2. OnpenensoT KNHEMATUYECKNE XapaKTEPUCTMKI (YrNoBble CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXUT
Touka M. [1ng aTOro 3anunchiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaLaTeNbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXXeHHbIe B PaBEHCTBE JIMHEMHbIX CKOPOCTEN TOYEK 3TUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBalOT APYr Mo
Opyxke!) npu N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. Mo n3BecTHbIM hopMynam onpenensoT CKOPOCTb, BpalaTeNbHYO U LEHTPOCTPEMUTENBHYIO COCTaBNSOWNE
yCcKopeHus Toukm M, a Takxe nonHoe eé yckopeHme.

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

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa naockoro MexaHnama" HeobxoamMo TiaTeNnbHO M3yynTb
NPMBEAEHHOE HMXE PELIEHNE U MPUMEHNTD ONUCAHHBbIE TaM CNOCOObI K PELLEHMIO 3a4a4X CBOEro BapuaHTa.
MpnBenéM pekoMeHayeMblli NOPSOOK PELeHNs 3TUX 3a4ay.

1. HaxoosT MrHOBeHHbIN LeHTp ckopocTen (MLIC) Tena, coBepliatowwero niockoe ABMXeEHNE.

2. OnpegnensoT YrinoByrO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4kun B u C (310 3BeHO coBepaeT niaockoe
OBUXEHNe).

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

4. lpoBepsatoT NPaBMIbHOCTb BbIYMCIEHNUI MOOynen ckopocTern Todek B n C.

5. OnpenensioT yrnoBoe yCKopeHne 3BeHa, COBEPLLAIOLLENO MIIOCKOE ABMXEHUE, a TakXe yckopeHuns Todek B n C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTU OT BUAa NPeanoXeHHOro MexaHmama pasnunyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHue nonsyHa B HanpaeneHo BooNb Hanpaensiowen
nonsyHa. [Ins MexaHW3moB C Koneécamu HanpasneHus HU YCKOPeHNs To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBecTHbl. OfHaKO 415 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasBneHns COCTaBNSAIOWmMX
YCKOPEHMS TOYKW. YTN0BOE YCKOpEeHWe 3BeHa, COBEpPLUAIOLLEro NNoCKoe ABUXEHNE, B KPUBOWMMNHO-IIATYHHOM MEXaHn3Me
paccunTbiBaeTcs

nocne onpeneneHns KacatenbHOro yCkopeHus Toukun B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekumin. B MexaHnamax ¢ NoABUXHbLIMU 1N HENOABMXHbIMU KONECaMU, YYNTbIBAS Bbllle CKa3aHHOE, MOXHO MyTéM
andpdpepeHumnpoBaHns yrinoBon CKOPOCTHN 3BEHA, COBEPLLAIOLWEro NIOCKOe ABUXEHNE, N0 BPEMEHW C AaNbHENWNM
npeobpasoBaHNEM 3TOrO BbIPAXEHUS BLIYUCUTL YTIOBOE YCKOPEHME 9TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHBIMU KONECcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOPEHMEe 3BeHa, COBEPLLAIOLLEro
Nnnockoe OBMXeHWe, paBHO HYNIO.

6. Ha pucyHke nokasbiBaloT HanpasneHme yrinoBoro yCKOpeHus 3BeHa, COBEpPLLAKOWEro nnockoe asmxeHune. Ins
KPUBOLWMMHO-WATYHHOrO MEXaHU3Ma HanpaBneHne 3Toro yrioBoro yCKOPEHUS1 COOTBETCTBYET MONOXUTENbHOMY
HanpaBneHWIo KacaTenbHOro yCKopeHms To4km B npu oTHocuTEenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ng
MexaHu3Ma C 0OOHUM NOABUXHbBIM KONIECOM HanpasfieHne yrnoBoro yCKOpPEHUs 3BeHa, COBEPLIAIOWEro niockoe
OBUXeHWe, onpenenseTcs HanpaeneHNeM yrnoBoro yCKOpeH1s Kpusowuna.

IOns peweHuns 3aga4n n3 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npensaputenbHo nsyymte Temy "CnoxHoe OBuXeHue TOYKU" 1, TOrAa, MCNoNb3ys TEOPEMbl O CNOXEHWUM CKOPOCTEN 1
yCcKopeHun Toukm (Teopema Kopuonuca), npuoepXxmsantecb cnemyowein nocnesoBarensHOCTU 4eACTBUN:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 12 ua 24. Bl YHH
skt

ARl | AL O



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

1. B Hayane Heob6x04MMO YCTaHOBUTb OTHOCUTENBHOE MONoXeHUe Toukn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnv nony4yeHHOe 3Ha4YeHre LyroBoli KOOpAUHaThl ByneT oTpuLaTeNbHBIM, OTNOXNUTE TOUKY M1 Ha pucyHKe ¢ opyroi
CTOPOHBI OT Touku O. MpUMEPHO LN NONOBKHbLI BAPUMAHTOB To4ka M MOXET oBuratbcsi B 060MX HanpaeneHnsix ot
HavanbHOWM TOYKM OTCHETA OyroBOM KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHNE KOTOPOI 3a8aH0 eCTECTBEHHbIM
cnocobom. Moatomy, ecnu 3HaYEHNE NO-NYYUTCS NONOXUTENbHBIM, MONOXEHWE TO4KM M COOTBETCTBYET NMOKa3aHHOMY Ha
pUCyHke.

2. icnonbaysa audbdpepeHLmpoBaHne 3a4aHHbIX YPaBHEHUA OBUXEHWI Tena 1 To4ku M, HananTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHMUS B NEPEHOCHOM U OTHOCUTENBbHOM LBUXEHUSIX, a TakXe NoBOpPoTHOE (KOpronncoBo) yCckopeHme B AaHHbIN
MOMEHT BpPeMeHU 1 B HangeHHOoM rnonoxeHun M1 Toukm M oTHocuTenbHo Tena (nput = t1 c).

3. ABcontoTHast CKOpPOCTb TOYKM M HaxoamuTCcs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHON 1 MePEHOCHOM ckopocTeid. B
npvBeaEHHbIX BapnaHTax 3aaHns nepeHocHoe ABuxXeHue Tena D MoxeT ObiTb BpawaTenbHbIM UK NOCTYNaTeNbHbIM.
4. OnpenensitoT abCoONOTHOE YCKOPEHMUE TOUKM KaK rEOMETPUYECKYO CYMMY NEePEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4umn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHNIA.

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

3apaum no cTaTvke pelaloTcs aHanMTMYecknum cnocobom NyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXmUBaTbCs Credyowero niaHa:

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbISIBUTb BCE CBSA3W M NOKasaTb Ha pac4ETHOM CXeMe BCe X peakuunu, a TakXXe BCe aKTMBHbIE CUMbI;

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

4) BbIbpaTb Hanbonee ynobHyIO ONs COCTABNEHNS W PELIEHNS YPaBHEHWI PABHOBECUS CUCTEMY KOOPAMHAT;

5) cocTaBuUTb CUCTEMY YPaBHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 bekTa, HaXo4sIWerocs B PaBHOBECUN MO,
[encTBMEeM OaHHOW CUCTEMbI CUN;

6) pewmnTb NONY4EeHHYIO0 CUCTEMY YPaBHEHUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayn Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MNIOCKONA CUCTEMBI CUN, PEAaTCs NO NpUBEAEHHOMY
HuXe obweMy nnany.

YpaBHeHuns paBHOBECKS TBEPAOro Tena B ciyvyae Npovn3BObHON NNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKUS], ClielyeT CTPEMUTLCS K MONyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KAXA0€ U3 HUX BXOLWIO MUHUMATBHOE YMCIO HEU3BECTHbIX. Heobx0aMMO METb B
BUIY, YTO NonyyeHuUto Bonee NPoCToil CUCTEMbI YpaBHEHW CNOCOBCTBYET TakXe yAauHbli BbIBOP CUCTEMbI KOOPAUHAT.
Ocu koopamnHaT cnenyeT HanpaensTb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHbLI K HEKOTOPBIM HEU3BECTHBIM PeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWMNE YPaBHEHNS MPOeKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMW MOMEHTOB crieflyeT BbibMpaTh TaMm, rae nepecekaetcs 60nblle HEN3BECTHBIX PEAKLNIA (€CNM TONBbKO 3TO He
YCNOXHWT BbIYUCNIEHUE Nney Apyrx cun). MNpwr Bbl4MCNEHNM MOMEHTOB YacTo BbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUNbI
Ha cocTaensowme n, Nonb3ysCb TEopemMon BapuHboHa, HAX0ANTb MOMEHT CUAbl KAK CYMMY MOMEHTOB STUX
COCTaBNSIOLWMNX.

B cTatuke TBEpOOro Tena Hapagy C 3aja4yamMu paBHOBECUS OOHOrO Tena NPUXoAMTCS paccMatpusath 1 3a4a4m
paBHOBECUS CUCTEMbI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUN, COCTOAWEN N3 HECKONbKMX CBSA3aHHbIX HE XECTKO ApYr C
npyrom yacten. B couneHéHHbIX cuctemax pasnuyaioT BHEIWHWE CBA3W (ONOopbl), CKPEennaolwme KOHCTPYKLUMIO C Tenamu,
He BXOOSIWMMM B €€ COCTaB, U BHYTPEHHME CBSA3M, COEAVHSIOWMNE HYACTU KOHCTPYKLIMU MeX Oy COBOiA.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU [BYMS cnocobamu.

Mepsbiii cnocob. OcBo6OAUTLCS TONBKO OT BHELWHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS A1 BCEW KOHCTPYKLMM
B LIENIOM Kak An1s ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHUS 3TUX YPaBHEHWUI cnegyeT N3 akCMOoMbl
oTBEPAEBaHUS, COrNacHO KOTOPO cucTemMa cui, ENCTBYIOWNX HA KOHCTPYKLMIO, MPU PaBHOBECUW OOMXHA
YOOBNETBOPSTH YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLUMS NOCNE OCBOBOXAEHMS OT BHELWHMX OMOP U He
ocTaétcst XEcTkoi. HacTo Ynmcno nonyyeHHbIX TakuM 06pa3oM ypaBHEHU OKa3biBAETCS MEHbLUE YMCNa HEN3BECTHbIX,
0[HaKO 310 0B6CTOATENLCTBO ELE HE LenaeT 3aAady cTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTHeNbHbIE HaCTW U COCTaBUTb YpaBHEHUS paBHOBECMUS ONs OAHON UNN HECKONbKMX YacTen ¢ y4ETOM peakumin
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He BO0Mblue YACNA BCEX COCTABMEHHbIX HE3aBUCUMbIX
ypaBHeHWI paBHOBeCKS. B 9TOM cnyyae 3apgada sBnseTcs ctatndeckn onpenenéHHonm.

Bropoii cnocob. KoHCTpykums cpasy pacuyneHsieTcsl Ha OTAe/NbHblE XECTKUE YacTh 1 pacCcMaTprBAETCS paBHOBECHE
Kax,gow U3 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLmni.

3apnayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOLA AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUA, PELIAOTCSA MO
N3N0XEHHOMY OBLEMY NnaHy.

Ins paBHoBecus TBEPAOro Tena nog NencTBMEM NPOCTPAHCTBEHHOW CUCTEMbI CUNT HEOBXOAUMO U LOCTATOYHO, YTOObI
CymMMa Npoekunii Bcex AeCTBYIOWMX CUM (aKTMBHBIX U NACCUBHbIX) HA MPOM3BONbHO BbiBpaHHbIEe OCY LEeKapTOBbIX
KOOpAMHAT 1 CyMMbl MOMEHTOB BCEX CUNT OTHOCUTENbHO 3TUX OCEW PaBHANMMUCH HYNIO.

Onsa Toro 4Tobbl 3aaaya bbina cTaTnyecky onpenenéHHOM, YACNO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 6onee wecTun. Bolbupas cnuctemMy KoopavHaT, CnefyeT CTPEMUTLCS K TOMY, 4TOBbl OCK KoopAamHaT Bbinn
napannenbHbl U NepPreHaNKYNspHbl K BO3MOXHO 60nbLlueMyY YACTY HEM3BECTHBIX peakLuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYpPanbHYyO BENWYMHY, B0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hynto. Kpome Toro,
XenatenbHO Havano koopamHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 6onblie HEN3BECTHbIX peakumii. B atom
Cny4ae OHW He BOMAYT B ypaBHEHNE MOMEHTOB.
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Mpw cocTaBneHUN ypaBHEHUIA paBHOBECMKSI Hambonbluee 3aTpyIHEHNE Bbi3bIBAET BbIYUC/IEHUE MOMEHTOB CUJ
OTHOCWTENIbHO OCcel KoopamHaTt. B HekoTopbix cnyyasix 6uiBaeT yao6HO, Kak 1 B Criy4ae NiocKoi CUCTeMbl CUn,
pPasnoxuTb CUY Ha COCTaBnsloWMe, napanieNbHble KOOPANHATHLIM OCAM, M HAXOAUTb MOMEHT CUJIbl OTHOCMTENIbHO OCHU
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBMSIOWMX. B cnoxHbIx cnyvasix anst obnerdyeHus
BbIYMCNIEHUS MOMEHTOB CU PEKOMEHOyeTcs M306pa3nTb Ha BCMOMOraTe/lbHOM PUCYHKE NMPOEKLIMIO paccMaTpuBaeMon
KOHCTPYKLMMW 1 NMPUINOXEHHbIX K HE CM Ha NIOCKOCTb, NEPNEHANKYNSPHYIO K OCU, OTHOCUTENBHO KOTOPOM
onpenensoTcs MOMEHTbI cuil. MNpy 3TOM NPOEKLMN CUN JAOTCS CO CTOPOHBI MONOXUTENIbHOrO Harnpas/eHUs OCH.

Llenbto KOHTpoNbHOW paboTbl SBNSETCA NPMobpeTEeHNe HaBbIKOB CAMOCTOSITENIbHOMO pPeleHns NoCTaBeHHbIX 3a4ay U
npopaboTka COOTBETCTBYIOWMNX TEM, UCMONb3YEMbIX ANS UX PELIEHUS.

KoHTponbHas paboTa cnocobctByeT 3akpenieHuio, yriybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHWI, & TakXe
MPUMEHEHMIO 3TWX 3HAHWI K PEEHNI0 pa3HO0BpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3auert

Bonpochl k 3a4eTy:

KuHemaTnka

1. MNpenMeT 1 3apa4n KuHematuku. MNpocTpaHCTBO U BPEMS B KNTACCUYECKOW MexaHuke. Cuctema oT-cyéTa.

2. BekTopHbI cnocob 3anaHnst ABUXEHUS TOYKW. YpaBHEHUE ABVXEHUS, TPAeKTopWsl, BEKTOPbI CKOPOCTU U YCKOPEHNS!
TOYKW.

3. KoopavHaTHbIi crnocob 3aaaHns OBUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHUS, CKOPOCTb M YCKO-PEHNE TOUKM.
4. EcTecTBeHHbIN cnocob 3anaHuns ABMXeHUst To4kn. CKOPOCTb, KacaTeNlbHOE U HOPMAlbHOE YCKOPE-HUS TOYKMU.

5. 3apaum kuHemaTvku abcontoTHo TBEpLOro Tena. MocTynatenbHoe ABMXeHWe TBEPAOro Tena.

6. TeopeMa 0 TPaeKTOpPUSIX, CKOPOCTSIX M YCKOPEHUSIX NOCTynaTeNbHO ABMXYLWErocs TBépaoro tena.

7. BpaweHve TBEpAOro Tena BOKPyr HEMOABMXHON OcU. YpaBHeEHWE BpaWAaTENbHOrO ABUXEHUS. YTNoBasi CKOPOCTb U
YrnoBOE YCKOPEHMWe TBEPLOro Tena.

8. BpalweHvie TBEpIOro Tena BOoKpyr HEMOABVXHON ocU. BekTopHbIe oopMynbl 41 CKOPOCTEN 1 YCKO-PEHNI TOYEK
BpaLarolerocs tena.

9. MNMnockoe apuxeHve TBEpRoro Tena. CBeaeHve NIoCKoro ABUXEHWS Tena K LBUXEHUIO NNIOCKON qourypbl B ee
MI0CKOCTN.

10. Mnockoe aBuxeHwe TBEPOOro Tena. PasnoxeHune OBUXEHNS NNOCKOW ourypbl Ha NOCTynaTenbHoOe 1 BpalarensHoe
OBVXEHWS. YpaBHeHWs MNOCKOro ABUXEHNS Tena.

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

12. OnpegneneHne yCKOpPEHWA To4eK TBEPOOro Tena npw nNi1oCKOM ABUXEHUN.

13. [iBuxeHue TBEPJOro Tena ¢ OLHOW HEMOABMXHOWN TOYKONW. Yrnbl Siinepa. YpaBHEHNS CEPUYECKOro ABMXEHMNS
TBEPLOro Tena.

14. [1BuxeHne TBEPJOro Tena ¢ 0OOQHOM HEMNOABUXHON TOYKON. MrHOBeHHas ocb BpaweHus. MrHoseH-Has yrnosas
CKOPOCTb 1 MTHOBEHHOE YINOBOE YCKOPEHHE.

15. [iBnxeHne TBEPOOro Tena C 04HOW HEMOABMXHON TOYKOW. PacnpeaeneHne ckopocTen To4ek TBEP-QOro Tena.

16. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHne yCcKopeHuii To4ek TBEpPLOro Tena.

17. CBoboaHoe OBMXeHue TBEPOOro Tena. Teopema 0 CKOpPOCTSIX To4ek cBOOOAHOrO TBEPAOro Tena.

18. CBoboHOe OBMXeHue TBEpLoro Tena. Teopema 06 yckopeHmsix Todek cBoboaHOro TBEPAOro Tena.

19. KuHematnka CnoXxHOro ABUXeHNs To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEHUN YCKOPEHUI B CNOXHOM ABUXEHUN TOUYKK (Teopema Kopuonuca).

Cratuka

21. MNpeamet cTtatvkn 1 eé ocHoBHble 3aaaqn. OCHOBHbIE ONpeaeneHns N NOHATUS CTaTUKMU.

22. Akcroma paBHOBeCKS AByX Cu. AKCOMa NPUCOEaNHEHNS N NCKIIOYEHNS YPaBHOBELLMBAIOWMXCS cui. AKCroMa
napannenorpamma. AKCMOMa paBeHCTBa AeiCTBNSA 1 npoTuBoaencTeus. MpuHumn 3ateepaesaHms. MpuHumn
0CcB0O60OXAAEMOCTM OT CBSI3U.

23. Teopema 0 paBHOBeCUM TPEX HenapannenbHbIX CUn.

24. Crctema CXOLsWmMXCS CUM; MPUBEAEHME K PaBHOLENCTBYOWeEN. AHAaNUTUYECKMiA cnocob onpenene-Hus
paBHOAEVCTBYIOWEN.

25. [eomeTpryeckme 1 aHanMTNYeCckre yCnoBmns paBHOBECUS CUCTEMbI CXOOSALWMXCA CUA.

26. MOMEHT cunbl OTHOCUTENbHO TOYKM (LEHTPa).

27. MOMEeHT cunbl OTHOCUTENBHO OCH.

28. CB53b MEX QY MOMEHTAMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha OCu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTHI Napsbl). Teopema 06 SKBMBANEHT-HOCTM MNap.
30. CnoxeHwve nap v ycnosusi paBHOBECUS CUCTEM nap.

31. MapannenbHbll NepeHoC cunbl (NeMMa 0 NapannenbHOM nepeHoce Cunbl). [NaBHbIA BEKTOP W rNas-Hbli MOMEHT
CUCTEMBI CUA.

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

33. Ycnoswue cylwecTsoBaHNS paBHOAENCTBYIOWERA A5 CUCTEMbI CUN.

34. YcnoBus paBHoBecust abCcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3NNYHbIX CUCTEM CUN.
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35. Tpu hopMbl yCNOBUIA PABHOBECUS NMOCKON CUCTEMbI CUJI.

36. Ctatmyecku onpenensiemble U CTaTMYeCKy HEONPELENMMbIE 3a0a4u.

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

CemecTp 4

TekyLLU KOHTPONb

1. MMucbMeHHOe poMallHee 3agaHue

Tembl 5, 6, 7

3apaya 26.18.

Macca ctona ctporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xona ctona 0,5 m/c, Bpems
pasroHa 0,5 ¢. OnpegennTb cuiy, HEOBXOAUMYIO AJ1S pa3roHa (CUnMTas OBUXEHNE PaBHOYCKOPEHHbIM) U ONs
fanbHeiwero paBHOMEPHOro ABUXEHUSA CTONa, eCNu KO3MULMEHT TpeHus npu pasroHe 0,14, a npu paBHOMEPHOM
asmxeHun 0,07.

3apava 27.10.

[Ba reoMeTpunyeckun paBHbIX 1 OOHOPOAHbIX Wapa cAenaHbl U3 Ppa3NIMyHbiX MaTtepnanos. MnoTHOCTM martepuana wapos
COOTBETCTBEHHO pPaBHbI in j Ob6a wapa nanaktT B BO3OyXe. Cuurtas conpoTmeneHne cpenbl nponopunoHanbHbIM
KBagparty CKOpPOCTWU, onpenenntb OTHOWEeHNEe MakCMMalbHbIX CKOpOCTeI7I lwapos.

3apgaya 28.5.

Iins onpeneneHns mMacchbl rpy>XEHOro Xene3HoA0POXHOro coctasa Mexay TennoBo3amm 1 BaroHamy YCTaHOBUIN
OvnHaMmomeTp. CpelHee nokasaHune guHamomeTpa 3a 2 MMH okasanocbk 1000000 H. 3a 1o xe BpeMsi coctas Habpan
ckopocTb 16 M/C (BHayane coctas CTOSN Ha MecTe). HanTn Maccy cocTasa, ecnm KoadodpuumneHTt TpeHus 0,02.

3apaya 30.9.

prc Ha4YMHaeT OBUraTtbCsa Cc Ha4yanbHoOW CKOPOCTbIO v0 no FOpI/ISOHTaﬂbHOI‘/'I mepoxosaToﬂ MNOCKOCTU N NpoxXoaunT oo
MNONTHOW OCTaHOBKM paccTtosHue s. Oﬂpe,ﬂ,eﬂl/lTb KOSdDCDVILI,I/IeHT TPEeHUsA CKONbXeHn4d, cHnuTasd, 4Tto cuna TpeHus
nponopunoHanbHa HopManbHOMY OaBNneHUto.

3apaya 30.15.
Hanwncatb BblpaxkeHne NoTeHLManbHON SHEPTUM YNPyrov peccopsl, npornbatollencs Ha 1 ¢M oT Harpy3ku B 4 kH,
npegnonaras, 4To Npornd x Bo3pacTtaeT NPsIMO NPONOPLNOHANBbHO Harpyske.

3apava 31.7.

MapawtotcTt maccol 70 kr Boibpocuncs ns camonéta u, nponetes 100 M, packpbin napawoT. HalTv cuny HaTsSXeHns
CTPOMOB, Ha KOTOPbIX YENoBeK BblN MOABEIWEH K NapalloTy, ECAM B TEYEHUE NEPBLIX MSATU CEKYHA C MOMEHTA PACKPbITUS
napawoTa, Npu NOCTOSAHHOW Cune CONPOTUBEHNS OBUXEHMIO, CKOPOCTb NapawoTncTa yMeHblumnach Ao 4,3 m/c.
ConpoTrBneHNeM BO3ayxa OBUXEHNIO YenoBeka npeHebpeub.

3apava 32.26.

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

3anaya 32.71.

"py3 maccol 100 r, NOABEWEHHbIA K KOHLY NPY>XWHbI, ABUXETCA B XUAKOCTU. KOahMLMEHT XECTKOCTA NPYXUHbI
C=19,6 H/M. Cnna conpoTuBneHns OBUXEHNIO NPONOpLMOHanbHa NepBoi cTeneHn ckopocTu rpyaa: R=kv, roe k=3,5 H
c/M.

Haittu ypaBHeHWe OBUXEHNS rpy3a, eCnv B HAYaNbHbIA MOMEHT rpy3 Obiil CMELEH 13 NMONOXEHNS paBHOBECUS Ha 1 CM 1
oTnyweH 6e3 HayanbHON CKOPOCTU.

3apaya 37.35.

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

3apgaya 38.5.

Bbl4MCANTD KUHETMYECKY0 3HEPruio KPUBOLWMMHO-MON3YHHOr0 MexaHnama, ecn Macca Kpveowuna m, aavHa Kpyusowuna
r, Macca nonsyHa M, nnuHa watyHa |. Maccoit watyHa npeHebpeyb. KpuBowmn cynTate 0AHOPOAHLIM CTEPXHEM. YrnoBas
CKOPOCTb BpalleHUs KpMBOWMUNa W.

2. KoHTponbHas pabora

Tembl 5, 7

KoHTponbHasa paboTa cocTouT 13 TpEX-4eTbipéx 3aaad, KoTopble CTyaeHTbl 6epyT U3 [5] cnMcka OCHOBHOM NuTepartypbl.
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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
SHEPruM K U3YHEHNIO OBUXEHNS MEXAHNYECKON CUCTEMDI".

3agaHus (M3 Yicna Bbllle NEPEUNCIEHHbIX) U HOMEP BapraHTa (Wugp) onpenensioTcsa npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENBbHOM TeTpaan, Ha 061oxXKe KOTOPOI ykasbiBaeTcsl OTAeNeHue,
crneumanbHOCTb, HOMEP rpynbl, Pamuamsa n nHMULManbl CTyaeHTa u HassaHue kageapsb.

Mpy ohopMNEHNN KOHTPOMBHON paboThbl PEKOMEHOYETCS BbIMOMHATL CNefytoWwmne npasmna:

1) B TETPAOW OCTaBNATb NONS WMPKHOW 3,5 - 4 CM 415 3aMeYaHuNii PELIEH3EHTa;

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

3) cocTaBuUTb akKypaTHble YepTexu B Maclutabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNS; He AonyckaeTcs
BbIMOSTHEHWNE YEePTEXEN OT PyKM;

4) Ha YepTexax Heobx0OMMO ykasblBaTb BCE HEOOXOAUMbIE PA3MEPbI U BCE BEKTOPLI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) peweHne 3a8a4 apryMeHTUpoBaThb CCbINKaMu Ha onpeneneHns, akCuoMbl NN TEOPEMBI;

6) BCe BbluMCeHWsl BeCTu B ByKBEHHOM (hopMe, a YMCNOBbIe 3HaYeHNs ByKB MOACTaBNSATh INLb B OKOHYATENbHbIE
pe3ynbTathl; 0cob0e BHMMaHMWe 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 MCMPaBNEHUIA.

HeBbinonHeHWe 3TUX pekoMeHaaLuuii 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 3anadm KOHTPONbHOM paboThl OKaXyTCs He 3a4TEHHBIMMI, TO BCE
ucnpaeneHus cnenyet NPON3BOAUTbL B TOM Xe TeTpaaM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT OonmXeH UcnpaBnTb BCE OTMEYEHHbIe owmnbku. Ecnn 3afayun peweHsl npasunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKOI "nonyleHo Kk 3awmTe". Kaxnoe n3 AonyleHHbIX K 3aWmnTe KOHTPObHbBIX 3a4aHuniA OMXHO ObiTh
3alyeHo CTYOEeHTOM O4HO; B NpoLecce 3almnTbl eMy npeanaralTcs BONpOCh!, OTHOCAWMECS K NpeacTaBNeHHOMY UM
peleHuto 3aaa4, BONPOChI N0 TeOpUK Mo TeMaM 3aaad; Kak npasuno, CTyaeHTy npennaraeTcs CaMoCTOSATENbHO PELNTb
3afady (MpvMep) No O4HON N3 TeM 3alMILAEMOro KOHTPONbHOMO 3a4aHuns.

Mocne 3awwmTbl KOHTPOMBbHOW PaboThl, NPEeayCMOTPEHHOR Y4eBbHbIM MNaHOM B AAHHOM CEMECTPE, CTYAEHT LOMycKaeTCs K
3a4€Ty U aK3aMeHy cornacHo y4ebHoMy nnaHy crieLmnanbHOCTM MO COOTBETCTBYIOWEMY pasfen Kypca TeopeTuyeckoi
MEXaHWKMW.

YKasaHusi K BbINONHEHWIO 33824 KOHTPO/bHOM paboTbl no pasaeny "duHamuka".

3anayu no JMHaMUKe pelaTcs aHANMTUYECKMM CNOcoOOM - MYyTEM COCTaBNEHUS YPaBHEHNI OBUXEHUS TOYKW, TENA B
BbIOpaHHOI NNK 3a4aHHON CUCTEME KOOpAMHAT.

Mpwn peweHnn 3a8ay 3anaHuin 0.1 "HTerpuposaHue anddepeHumnanbHbIX ypaBHEHUA OBUXEHUS MATEPUaNbHON TOYKMW,
Haxonswencs nog gencTenemM NnocTosHHbIX cun” n [1.2 "VIHterpmposaHne amddepeHumanbHblX YPaBHEHUA OBUXEHNS
MaTepuanbHoOin TOYKK, Haxoaawencs non NencTBUEM NepeMeHHbIX cun" uenecoobpasHo NpuOepXnBaTtbCs cneaytowei
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSI3V U NOKA3aTh HA PACYETHOM CXEME MHEpPLIMANbHYO CUCTeEMy OTCYéTa, Hanbonee yaobHyto ans
COCTaB/EHNS YPABHEHWU OBUXEHNS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) cocTaBUTb CXEMY AECTBYIOWMX HA MaTepuasbHYO TOYKY CUN, a B criydyae HeCcBOBOLHOrO ABUXEHMWS TOUKU
npenBapuTenbHO MPUMEHUTb NPUHLMN 0CBOBOX1AEMOCTN OT CBSA3EiA;

5) yctaHoBUTb HaYanbHble YCNOBMS OBUXEHUS TOYKW, T.€. Bbipas3nTb Npu t=0 ¢ Ha4yanbHble KOOPAUHATbLI U NPOEKUUA Ha
KoopAMHaTHblE OCY HaYasibHOM CKOPOCTU TOYKW;

6) cocTaBUTb HA OCHOBaHWU CXEMbI CUT OCHOBHOE YPaBHEHVE OUHAMVKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopAMHarT, T.e. COCTaBUTb CMCTEMY AndddepeHLmarnbHbIX YPaBHEHWNA OBUXEHUS TOYKN;

7) pewmnTb NONy4eHHYI0 CUCTEMY YpaBHEHWU 3a8a4u Kowmn OTHOCUTENbHO UCKOMbIX BEMIMYWH, T.€. NMPOUHTErpUpoBaThb
NONYyYeHHYIO CUCTEMY YPaBHEHWIA, onpenenns NOCTOSHHbIE MHTErPUPOBaHUS U3 HAYasTbHbIX YCTOBUIA;

8) npounsBecTn KMHeEMaTM4yeckoe nccnegoBaHmne Nony4eHHOro peLeHns;

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

Mpw peweHnn 3apad 3anaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHNUS MaTepuanbHol TOYKK" LenecoobpasHo
npuoepXneartbCcs CneayroLero niaHa:

1) BbISIBUTb BCE CBA3U 1 MOKa3aTb Ha PACHETHOW CXEMe MHepLUManbHyo (HENOOBUXHYIO) N HEMHepLMaNbHYO
(MOOBUXHYIO) CMCTEMBI OTCYETA;

2) COCTaBUTb CXeMy OENCTBYIOWMX HA MaTepUanbHyO TOYKY akKTUBHBIX CUIl, @ B Cly4yae HeCBOBOLHOr0 LBUXEHUS TOUKU
npeLBapuTENbHO NPUMEHUTD MPUHLN 0CBOBOXLAEMOCTH OT CBS3E 1 NOKa3aTb peakLmy CBA3EH U CUIbl TPEHUS;

3) HalT ycKOpeHMe TOYKM B NEPEHOCHOM ABMXEHUN 1 KOpMONMCOBO YCKOPEHUE;

4) onpenennTb NepeHoCcHyo 1 Koprnonucosy Crbl MHEPLIAK;

5) n3yumnTb LBMXEHNE HECBOBOAHOM MaTEepManbHOM TOUKM, As YEro K AeMCTBYIOWMM aKTUBHBIM CUNaM 1 peakumsaMm
cBsizell [o6aBNUTb CUbl MHEPLIMM TOYKM, MOCIE Yero COCTaBUTb CXEMY CUNT;
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6) yCTaHOBUTb HaYarbHble YCNOBMS OBUXEHNS TOHKMU;

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

8) n3yyas oTHoCMTENbHOE paBHOBECKE, NCXOAUTb N3 CUCTEMbI YPaBHEHWI PaBHOBECUS aKTUBHbIX CUN, peakLmin CBA3EN U
NEPEHOCHOW CUMbl MHEPLNN;

9) npoaHanM3npoBaTb NONyYEHHOE PeleHne C TOHKN 3PEHNS KMHEMATUKMN.

MNpu pewernn 3apay 3ananvsa 1.6 "MpuMeHeHNe OCHOBHbIX TEOPEM AMHAMKKM K MCCNEeL0BaHMIO OBUXEHNS
MaTepmanbHOi Toukmn" LenecoobpasHo NPUAEPXNBATLCS CReayole NocnenoBaTeNbHOCTY:

TpaekTopuo ABUXEHMS TOUKU pa3bumBatoT Ha KPUBONMHENHBIE N MPSAMONMHENHbIE Y4aCTKM.

Ha kpmBOnMHEHbIX yyacTkax TpaekTopum Ans onpeneneHns CKOPOCTH TOUKM UCMOMb3YIOT TEOPeMy 06 N3MEHEHNM
KWHETNYECKOM 3Heprumn T4k 1 OeNCTBYIOT MO HUXE NPUBEAEHHON CXeME:

1) BbIBMPAIOT CUCTEMY KOOPAMHATHbIX OCEN;

2) COCTaBNSAOT CXEMY LECTBYIOWMX HA TOUKY cun. B cnyyae nayvyeHus oBuxeHus HECBOOOAHOM TOUKM, NPEeLBaPUTENBHO
0CcB060ANTb €€ OT CBA3€EN, BBEAS AEACTBYOWME peakunm CBA3EN;

3) yCTaHOBUTb 3HAaYeHMSa MOAYNEn CKOPOCTEN B HA4YalbHOM 1 KOHEYHOM MONOXEHUSIX, HaNpPaBmB NX MO KacaTenbHOM K
TpaekTopuu;

4) NPUMEHNTb TeopeMy 06 N3MEHEHNMN KUHETUYECKOW SHEPTM B MHTErPaNbHON (DOPME;

5) n3 nonyymslerocs ypaBHeHNs onpeaenntb NCKOMbIE BENNYMHDI.

Ha npsMOnnHenHbIX yHacTkax OBUXEHMS TOYKM PYKOBOACTBYIOTCS CNeayownmM:

a) B cNyyae 3afaHust 4JIMHbI yHacTka NpUMeHsItoT TeopeMy 06 N3MEHEHNW KMHETUYECKOW SHEPTUN TOYKU B MHTErpanbHOM
doopme Mo Bbllwe NPUBELEHHON CXEME;

6) B cnyyae Xe 3a4aHUs BPEMEHW OBUXEHUS TOYKM MO NPSMONMHEHOMY Y4aCTKy MPUMEHSIIOT TEOPEMY 06 M3MEHEHU
KONMyecTBa ABUXEHNS TOYKM B MHTErpanbHon cpopme. MNpn 3TOM NpuaepXmnBaloTCs Cneytowero anroputma pelleHuns:
1) BLIOUPAOT KOOPAMHATHYIO CUCTEMY;

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

3) cocTaBnsoT Ha OCHOBAHNM TEOPEMbI 06 N3MEHEHWNW KONNYECTBA LBUXEHUS TOUKU 4N CAyYas ABUXEHUS TOYKM MO
MIOCKOCTKN [Ba CKaNSPHbIX ypaBHEHWS, NPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCH;

4) N3 3TUX ypaBHEHWIA ONpeaensitoT UCKOMblE HEN3BECTHbIE.

Inga onpeneneHns naBneHns OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UW OCHOBHYIO
TEopeMy OVMHAMKKU B NPOEKLIMU HA TNaBHYIO HOPMalb, UK, NPUMeHSA NnpuHuMn FepmanHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKK, 3aMvCbiBAIOT YpaBHEHE KUHETOCTATMKM B NPOEKLUW Ha MMaBHYIO HOpManb K KPUBOW, B KOTOPOE
BXOZMUT LeHTpobexHas cuna nHepLuu.

3apaum 3apaHusa [0.10 "TprmeHeHWe TeopeMbl 06 U3SMEHEHUN KMHETUHECKOV SHEPTUN K N3YHEeHWIO OBUXEHNS
MexaHU4ecKol cncTeMbl” LenecoobpasHo pewarb B Takoi NocnenoBaTenbHOCTH:

1) cOCTaBUTb CXEMY BCEX OENCTBYIOWMNX (BHEWHWX N BHYTPEHHUX) CUM HA TOYKK (Tena) CUCTEMBbI. Tak Kak HUTK (KaHartbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHNE CWibl HE NPUHUMAIOTCS BO BHUMAaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHWS CKOMbXEHMNS I MOMEHTbI OT CUNT TPEHWS KaYeHuns Ten;

2) onpenennTb HadalnbHble N KOHEeYHble CKOPOCTU TO4YEeK U yrnoBble CKOPOCTW TeNn CUCTEMbI. Ecnu 3apaHbl ypaBHEHUA
OBUXEHNSA Ten (TO'-IeK), TO UX yrnosble CKOPOCTN N CKOPOCTU LLEHTPOB MACC BblHMCNAIOTCA ONA noboro MoMeHTa BpEeMEHMU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN Yepes3 NCKOMYIO BENTNYMHY;

4) cocTaBUTb BblpaXeHne ANst KNHeTUYECKON aHEPr CUCTEMBI;

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

6) NpPUMeHUTL TeopeMy 06 3MEHEHUN KMHETNHECKOI SHEPTMN U N3 COCTAB/IEHHOMO BhIPAXEHNS ONPELENUTD CKOMYIO
BENMYUHY.

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

KoHTponbHas paboTa cnocobctByeT 3akpenieHuio, yriybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHWI, & TaKXe
MPUMEHEHMIO 3TNX 3HAHWI K PELIEHNIO Pa3HOOBPasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. YcTHbIN onpoc

Tembl 5, 6, 7

1. Uto saBNseTCa KoNn4eCcTBEHHOW MEPO MHEPTHOCTY Tena?

2. Hanvwute nndgpcpepeHumanbHble ypaBHEHNS ABUXEHNS MaTepuanbHoi

TOYKW B NPOEKLIMSIX HA OCY HEMOABUXHOM AEKAPTOBOM CUCTEMBI KOOPAUHAT

N Ha €CTECTBEHHbIE OCMU.

3. 3anuwnTe OCHOBHOM 3aKOH AMHAMUKMN NS OTHOCUMTENBHOIO OBUXEHUS

TOYKM.

4. YeMy paBHbl NepeHocHas 1 KOpUoNMcoBa Cuibl MHEPLUK MaTepranbHO

TOYKM?

5. Kakas cuctema otcyeTa HasbiBaeTCs UHEPLUUAnbHON?

6. HasoBnTe OBE OCHOBHbIE 3a4a4M AMHAMWKU CBODOLHON MaTepuanbHoii

TOYKM.

7. Kak onpenensitotcs Npon3BObHbIE MOCTOSAHHbIE MHTEMPUPOBAHUS
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npu peweHun guddbepeHLmanbHbIX YPaBHEHNIA OBUXEHUS MaTEPUanbHON

TOYKU?

8. Cchopmynumpyiite obpaTHyto 3aaady AMHaAMUKX MaTepuarnbHOM TOUKMU.

9. lNepeuncnnte CBONCTBA BHYTPEHHUX CUNT MEXAHUYECKOWN CUCTEMDI.

10. Yemy paBHa macca CUCTEMbI MatepuanbHbIX TOYEK?

11.Kak onpenensetcs NonoXeHue LeHTpa MacC MEXaHNYECKON CUCTEMDbI?

12. KaknuMu BenuymHammn xapaktepmuayeTcs pacnpeneneHme Macc B MEXaHN4YeCKom

cucteme?

13. Kakne ocu Ha3blBalOTCS MaBHbIMU LIEHTPANbHBIMUA OCAMU MHEPLUUN?

14. Kak cBs3aHbl MOMEHTbI MHEPLIMM OTHOCUTENbHO OBYX NapannefbHblX

OCel, ogHa M3 KOTOPbIX MPOXOANT Yepes LEHTP Macc Tena?

3aver

Bonpochl k 3a4eTy:

OunHamnka

1. [peOMeT 1 OCHOBHbIE 3aaa4un auHaMukn. OCHOBHbBIE MOHATUSA U 3aKOHbI KNAaCCUYECKOW MexaHunkn. NHepunanbHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY Knaccuyeckon MexaHnkn. OCHOBHble NPeaCTaBNeHNs O NPOCTPaHCTBE U
BPEMEHU.

2. ndbhepeHumnanbHble ypaBHEHUS OBUXEHUS MaTEPUanbHON TOYKM B MHEPLMANBbHOW CUCTEME OTCYETA NPU PaA3NUYHbIX
cnocobax 3anaHus asuxeHus. Cunol B auHamuke. Teopema 06 U3BMEHEHUN KONMMYECTBA ABUXEHUS MATEPMAIbHON TOUKM.

3. Bropas ocHoBHas 3agaya ovHamMyky Ons TO4KM U e€ peleHne B YacTHbIX Cryyasx 3agaHns cunbl. MNMpamonnHenHoe
OBUXEHWe MatepuanbHO TOYKU Nog OeACTBUEM CUSibl, 3aBUCSIILEN OT BPEMEHU; NPA-MOVHENHOE ABUXEHWE
mMartepuanbHON TOYKN Nog OeACTBUEM CUSbl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPAMONUHENHOE OBMXEHWE MaTepuasnbHOW
TOYKW NO4 OEACTBUEM CUMbI, 32BUCSLLEN OT CKOPOCTU TOYKM.

4. Teopema 06 U3MEHEHUW MOMEHTA KONMYECTBA OBVXEHUS MaTepuanbHoi Touku. Cnyyai coxpaHeHnsl MoMeHTa
KONMYeCcTBa OBUXEHUS MaTepuanbHOM TOYKN.

5. 9nemeHTapHas pabota cunbl; pabota Ha KOHEYHOM NyTu. Teopema 06 N3MEHEHUN KUHETUYECKOI SHEPrN
mMaTtepuanbHON TOYKHU.

6. MNMoTeHumanbHble cunbl. CNoOBOE none, yCnoBMs NOTEHUMANbHOCTM CUIOBOrO NMonsi. 3aKOH COXPaHEHUS MEXaHNYECKO
9Heprumn marepuanbHon Todku. VIHTerpan aHeprun. NoHaTne 0 paccemBaHnm NOHOM MEXaHNYECKOM SHEPruu.

7. MNMoTeHumanbHaa sHeprus cunbl TaXecT. MNMoTeHumanbHaa saHeprus nNong ueHTpanbHbix cun. MNMoTeH-unanbHas sHeprng
BOCCTaHaBnMBatowWemn Cusibl NPY>XUHbI.

8. KonebartenbHoe OBMXeHe MatepuanbHoi Touku. CBoboaHble HezaTyxatowme konebaHns Matepu-anbHON TOHKN.
YpaBHeHne 1 rpadouk ceoboaHbIx konebaHuin. AMNnuTyaa, 4actorta v cpasa konebaHuii.

9. atyxatowme konebaHms MatepranbHOM TOYKN. 3aBUCUMOCTb KOOPAMHATLI MaTepuanbHOM TOYKM OT BPEMEHM MPW
3aTyxatowmx konebaHmsx (cnyyai Manoro conpoTUBAEHUS, CyYai 6oNbLIOro conpoTMB-NeHusl). Aneprnoanyeckoe
OBUXEHNE TOYKMN.

10. BblHy>X,AeHHble kKonebaHusi MaTepuanbHOn ToUKK. BblHyXaeHHble konebaHns npy 0TCYTCTBUMN CO-NPOTUBIIEHNS.
KoadbdouumeHT anHaMmuHocTu. SlenexHme brueHwnii.

11. BbIiHy>XXA€HHble KonebaHusi MaTepranbHoi To4KW. BbiHyXaeHHbIe KonebaHus npy OTCYTCTBUM CO-NPOTUBIIEHNS 1 MpK
p = w. 5lBNeHne pesoHaHca.

12. KonebatenbHoe OBUXEHWE MaTepuanbHOi TOYKN. BbiHyX OeHHble KonebaHusl Npu Hanmyum BS3KOro CONpOoTUBIEHNS.
OnpepneneHne obLero peweHns HeOAHOPOAHOMO ANAGEPEHUNANBHOIO YPaBHEHUS Bbl-HYXXAEHHbIX KonebaHuiA.

13. AMnnnTyaa, YactoTta 1 goasa BblHYyXAEHHbIX KonebaHuii.

14. [lnHammka HecBoboaHoM MatepuanbHoi Touku. Cesiau. MpuHLUMN ocBO6OXAAEMOCTM OT CBSI3W. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEpPrumn ans HecBoOOLHOrO ABUXEHMSI.

15. dndbdbepeHumnanbHble ypaBHEHUS OBUXEHNS MaTEPUANbHOM TOYKN MO 3a4aHHO HEMOABUXHON KPU-BOWA.

16. MaTemaTnyeckmnit MasiTHUK. BbiBog doopMynbl neproaa konebaHunii MaTeMaTn4eckoro MasiTHmKa.

17. OCHOBHOE ypaBHEHNE ONHAMUKN OTHOCUTENBbHOrO OBUXEHUS; NepeHocHas n Kopuonucosa cubl MHEPLUN.
OTHocuTenbHoe paBHoBecue. TeopeMa 06 N3MEHEHMN KMHETMYECKOW HEePrn B OTHOCUTESb-HOM OBUXEHUN.

18. MexaHuyeckas cuctema; knaccudpmkaumsa cun, oencTeyowmx Ha cmctemy. CeoricTea BHYTpeHHMX cun. Macca
CUCTEMbI, LEHTP Macc. MOMeHT nHepummn Tena.

19. ndbdbepeHumanbHble ypaBHEHUS OBUXEHNS CUCTEMbI MAaTEPUANbHbIX TOYEK. Teopema O OBUXEHMUN LEHTPA Mace
CUCTEMBI.

20. Teopema 06 U3MEHEHNN KONNYECTBA ABMXEHUS MeXxaHU4YecKol cuctembl. IHTerpan Konuyectsa OBUXEHUS
MEXaHNYECKON CUCTEMBI.

21. MoOMEeHT KonnyecTBa ABUXEHNS MEXAHNYECKO CUCTEMBI (KNHETUYECKUIA MOMEHT) OTHOCUTENBHO HEMOABUXHOIO
LieHTpa U OTHOCUTENBbHO HEMOABUXHOM ocn. Teopema 06 M3MEHEHUN KUHETMHECKOro MOMeHTa. IHTerpan KMHeTn4eckoro
MOMEHTa.

22. KnHetnuyeckast aHeprmsi MexaHn4eckor cucTeMbl 1 crnocobbl eé BoldncneHusi. KuHetudeckasi aHeprusi TBEpAoro tena
B PA3/MYHbIX Crydasix ABuxeHms. MOMeHT nHepuumn TBEpJOro Tena.

23. Teopema 06 U3MEHEHNN KUHETUYECKOIN SHEPTMN MEXAHNYECKO cucTeMbl. PaboTa (anemeHTapHas pabota cuibl,
nonHas paboTa cunbl, CyMMa aneMeHTapHbIx paboT cun, cymMma nonHbiX paboT cun). Ycno-sus, Npu KOTOpbIX
cobniogaeTcsl 3aKOH COXpPaHeHWs MOSTHOM MeXaHUYECKOI SHEPr CUCTEMbI CO CBSI3S-MU.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOns AesATeNbHOCTU, XapaKTepu3yoLLLMx aTtanbl opMUpPOBaHNA KOMNEeTeHL U 6annos
Cemectp 3
TeKyL it KOHTPOIb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3afaHne No OCBELLEHMIO oOnpeaenéHHbIX TEoOPETUYECKNX
JomallHee BOMPOCOB Wnn peleHnio 3aaady. PaboTta BeInonHAETCS NMMCbMEHHO AoMa U 1 10
3afaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNe MeToAaMm, YMEHNS N HaBbIKW, 2 10
HeobxoauMble ANs BbINOAHEHWS! 3aAaHNIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayanTopHoi paboTsl. Obyyarowmecs
paboTta nony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 30
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no Teme paboTbl, aHANUTUYECKME CNOCOBHOCTY, BNaaeHme
MEeToaMu, YMEHMS 1N HABbIKW, HEOOXOAUMbIE AN BbINOMHEHNS 3a0aHNIA.
3auer 3ayéT HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHMS OMUCLUMINHBI. 50
Obyuatowmiics nonyyaeT BONpoC (Bonpockl) nnbo 3anaHue (3afaHns) 1 BpeMmsi Ha
NOAroToBKy. 3a4éT NPOBOANTCS B YCTHOW, MMCbMEHHOW MM KOMMNbIOTEPHOM
gopme. OueHnsaeTcs BnageHme Matepmasnom, ero CUCTEMHOE OCBOEHME,
CNocobHOCTb MPUMEHATb HYXXHbl€ 3HAHUNA, HABblKN N YMEHUA NMPpU aHannse
NPOBNEMHbIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.
CemecTp 4
TekyLLUA KOHTPONb
MucbmeHHoe  |Ob6yyarowmecs NonyyaoT 3aaHne NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaad. Pabota BbINONHAETCS NMMCbMEHHO AoMa U 1 10
3afaHue coaétcs npenogasatento. OLueHMBaOTCS BNageHMe Mateprasnom no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXoauMble ANS BbINOMHEHWS 3aAaHNIA.
KoHTponbHas [KoHTponbHas pabota NpoBOAWNTCS B Yackl ayaMTopHOi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEpPKU YCBOEHUS NPoiaeHHOro Matepumana. Pabota 2 30
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.
YCTHbIA ONpoC |YCTHbI ONPOC NPOBOAMTCS HA NPaKTMYECKMX 3aHATUAX. Obyyaromecs
BbICTYNAKOT C AOKNafaMU, COOBIWEHNSAMM, NOMONHEHNSIMU, YHaCTBYIOT B 3 10
OMCKycCUW, OTBEYAtOT Ha BOMNpOoCkl npenogasaTtens. OueHnBaeTcs ypoBeEHb
[loMallHel NoAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIAMNNHDI. 50
Obyuatowmiicst nonyyaeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroToBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
opme. OueHrBaeTcs BNageHMe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.
7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)
SAEKTPOHHBH
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

KasaHckui (Mpreonxckuin) @eaepanbHbln yHuBepceuteT - www.kpfu.ru
OBC ZNANIUM.COM - http://znanium.com/

OBC NapatenbcTBa "/laHb" - http://e.lanbook.com/

ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru/

9BC YHusepcuTeTckas bubnuoteka online - http://biblioclub.ru

9. MeTognueckue ykasaHusi oisi 06y4aloLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaumm

nekumm CuncteMatManpoBaHHbIe 3HAaHUS NO M3y4aeMon AUCLUMNANHE 3aKNaabiBaloTCs Ha NEKLMOHHbIX
3aHATUSX, MOCELWEHME KOTOPbIX yHawmmmcs 0b6s3atenbHo. B xone nekuum oHy BHUMATENbHO Cnensat
3a X0O0M N3NOXEHUs MaTepuana nekTopa, akkyparHo BegyT KOHCNeKT. KOHCnekTupoBaHmne nekumm -
0fHa 13 POPM aKTUBHOW CaMOCTOSTENbHOW PaboThl, Tpebytowas HABLIKOB U YMEHUI KPATKO,
nocnenoBaTefibHo 1 NOrM4HO POPMUPOBATL MONOXEHNS TEM. HESCHbIE MOMEHTbI BbIICHSIOTCS B
KOHLe 3aHSATUS B OTBELAEHHOE Ha BONPOCHI BpeMs. PekoMeHayeTcs B KpaTyariime Cpoku nocne ee
npocnywuneaHms npopaboTtatb Matepuan, a KOHCMEKT LOMOMHUTbL Y OTKOPPEKTNPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKLUUM BOCNPON3BOLUT B MAMSATV €€ COAepXaHune, No3BonseT
OOMONHUTb 3anucb, BblOENNTb rMaBHOe, TBOPHYECKU 3aKpennTb matepuan B namaTu.

npakTn4yeckmne MoceleHune 1 pa60Ta CTyAeHTa Ha NPakKTU4eCKOM 3aHATUMN MO3BOJIAET B Nnpouecce peweHns
3aHATNA npakTn4eckmnx 3agay n KonneKTnBHoro O6CY)K,E|,GHI/I9| pe3ynbTaTtoB UX pelweHns rny6>Ke YCBOUTb
TeopeTunyeckune NonoxXeHns, chopMmnpoBaTb OTAeNbHbIE NpakTUYeckne yMeHUs U HaBblkW, HayYnTbCS
npasunibHO obocHoBbIBaATb MEeTOAUKY BbINONIHEHNA pacyeToB, HEeTKO U nocnenoBatesibHO NpPoBOOUTb
pacyeTbl, oopMynnpoBaTb BbIBOAbI U NPEenNoXeHNs. PaboTa Ha NPaKTUN4eCKOM 3aHATUN OaeT
BO3MOXHOCTb CTYAEHTY BCECTOPOHHE U3y4nTb ANCUNNNINHY N NOATrOTOBUTbCA ONS CaMOCTOSATENbHOMN
pa60TbI. B npouecce BbIMONTHEHNA ayOUTOPHbIX NPaKTU4Y4eCKnNX pa60T CTyOeHT noateepXxnoaer
nonyyeHHble 3HAHUSA, YMEHUS U HABbIKW, KOTOPble OOPMUPYIOT COOTBETCTBYIOWMNE KOMMNETEHLN.

camocTtosi- | CamocTosiTenbHasi paboTa CTyneHTa npeanonaraet paboTy ¢ Hay4yHoi 1 y4ebHOM nuTepaTypoi,

TenbHas yMeHVe co3gaBaTh TeKCTbl. YPOBEHb U FybuHa YCBOEHUS! AUCUMMINHBI 3aBUCAT OT aKTUBHOM U

paboTa cuctemaTyeckon paboTbl Ha NEKUMSIX, U3YHEHUS PEKOMEHOO0BAHHON MTEPaTypbl, BbINOIHEHMUS
KOHTPO/bHBIX MMCbMEHHbIX 3a4aHWii. B cnydae 3aTpyaHeHWA, BO3HMKAOWMX MPU M3yYeHnn y4eBbHol
LMCUMNWHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTaUMeN K npenofasaTento, peanmays
pasnnMyHbie KOMMYHMKALVNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYNbTaumm (HEMOCPEACTBEHHO B
YHVMBEPCUTETE B Yacbl Npnéma npenogaBartens, 3a04Hble KOHCynbTauumn (MoCcpeacTBOM 31EKTPOHHO
noyThl).

NMMCbMEHHOE ﬂpvl BbIMNOIHEHUW MUCbMEHHbIX AOMALIHUX 3a0aHuii HeobXxoAUMO cHavYana npo4YnTaTtb OCHOBHbIE
JomallHee NOHATUA N NOAXOoObl MO TeMe 3aAaHnA. ﬂpm BbIMONTHEHUWN YNPaXHEeHNA NN 3a0a4m Hy>KHO CHavana

3ajaHue MNOHATb, 4TO Tpe6yeTc9| B 3aja4e, kKakon TeOpeTquCKMIZ MaTtepunan Hy>XHO NCNo/b30BaTb, HAMETUTb
nnaH peweHnda 3anadn, a 3ateM NpucTynnTb K pacdeTtam 1 caenatb Ka4eCTBEHHbIN BbIBOL.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTPONIbHAA I'Ipm BbINOTHEHUN KOHTpOJ'IbHOI7I pa6OTbI HeobX0AMMO BCMOMHUTL X040 peweHna aHanorn4HbixX 3ana4y
pa60Ta Ha NPaKTUHYECKUX 3aHATUAX. 3HaKOMCTBO C OCHOBHOW U OOMNONHUTENbHOW nvlTepaTypon, BKMKO4as

crnpaBo4Hble N3naHu4, 3aDY6e)KHbIe WCTOYHWUKN, KOHCMNEKT OCHOBHbIX MONTOXEHWUIA, TePMWNHOB,

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

3avert Mpw noaroToBke K 3a4éTy HEOBXOAVMO ONMMPATLCS HA NEKLUW, a TAKXKE HA 3HAHWSA U YMEHUS,
MONYYEHHbIE Ha NPAKTUYECKMX 3aHATUSX B TeUEHUE ceMecTpa. Kaxablil 3a4€THbI BUneT coaepxut
LlBa TEOpPETUYECKMX BOMpoca W 3aaaqy. CTyLeHT, NoKka3aBWwnii BbICOKWIA YPOBEHb BNaLEHNS
3HaHWSAMW, YMEHUSIMA N HABbIKAMM MO NPEANOXEHHOMY BOMPOCY, CHATAETCS YCMNELWHO OCBOVBLUNM
yuebHbI Kypc. B cnyvae 60nblioro konnyecTsa 3aTpyaHeHW Npu packpbiTUmM BoNpoca CTyLeHTY
npennaraeTcs nNoOBTOPHAs NMOArOTOBKA U Nepe3aqér.

YCTHbI onpoc | YCTHBIA 0oNpoc NPoBOAMTCS Ha NpakTUdeckux 3aHaTusix. Obydatowmecs BbICTyNatoT ¢ Aoknagamu,
Co00LIEeHMSIMA, OOMONHEHUSIMM, YY4ACTBYIOT B ANCKYCCUM, OTBEYAlOT Ha BOMPOCHI Npenoaasarens.
OueHuBaeTcs ypoBeHb [oMallHel NoaroToBKK Nno TeMe, CnocobHOCTb CUCTEMHO M NOTMYHO U3naratb
martepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO NO3ULIMIO, OTBEYaTb Ha [OMNONHUTENbHbIE
BOMPOCHI.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCNOJNb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs1) 1 OCHALEHHbIE KOMMbIOTEPHON TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apantauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepwn AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnd KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIXKNTENIbHOCTU caaqm oby4atolwmMMcst UHBaANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:
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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 cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 08.03.01
"CTpoutenbcTeo” 1 Npodomnto NoAroToBkyM "MNpOMbIWAEHHOE 1 rPaxAaHCKOE CTPOMTENbCTBO".
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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: 3a04HOE
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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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: 3a04Hoe

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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