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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

3HaTb crnocobbl peleHnsa 3ana4y npogpeccmoHanbHONn 4eATeNbHOCTU HA OCHOBE MCMOIb30BaHUSA TEOPETUYECKUX U
NpPaKkTN4eCkKnX OCHOB €CTECTBEHHbIX N TEXHUYECKNX HaYK, a TakKXe MaTteMaTtn4eckoro annapara.

JonxeH ymeTb:
YMeTb pelwatb 3agaym NpotoecCroHanbHON eATENbHOCTN HA OCHOBE MCMOMb30BaHNS TEOPETUYECKMX U
NPakTNYeCKMX OCHOB ECTECTBEHHbIX Y TEXHUYECKMX HayK, a TakXe MateMaTtu4eckoro annapara.

JonxeH Bnanetb:

Brnanetb pelweHnem 3anay NPogPeccnoHanbHoOM eATeNbHOCTN Ha OCHOBE MUCMNOMIb30BaHUS TEOPETUYECKNX 1
NpPaKTN4eCkKnNX OCHOB €CTECTBEHHbIX N TEXHUYECKNX HaYK, a TakKXe MaTteMaTtn4eckoro annapara.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

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

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 32 yaca(oB), B TOM 4yncne nekuun - 16 yaca(oB), npakTnyeckume 3aHsTus - 16 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 176 4aca(os).
KoHTponb (3a4éT / 3k3aMeH) - 8 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 1 CEMeCTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fgenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buobl u yachbl
KOHTaKTHOW paborTbl,
Pasnenbl AUCUUNNHDI / MX TPYA0EeMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jekunm 3aHATUSA pabotbl
Tewma 1. BeeneHue. lNpeomet n
1 |[Pasmentl McuMnAnHbI, NX 3aaa4m. 1 3 > 0 39
"|CnoxHoe OBuUXeHne ToYKU, TBEPLOro
Tena.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl

Tema 2. lNnockoe oBuxeHue

TBEPHOro Tena. BpaweHune TBEpaoro
2.|Tena BOKpYr HENOABUXHOW TOYKN. 1 3 2 0 39

CBoboHoe OBUXEeHNe TBepaoro

Tena.

Tema 3. Ctatuka. OCHOBHble
3.[noHaTna n akcuombl ctaTnkn. Teopus 1 3 2 0 39

MOMEHTOB 1 nap cun.

Tema 4. PaBHoBecre abConOTHO

4 TBépAoro Tena. PasHoBecue Tena 1 3 5 0
‘|npy Hannymm TpenHns. LleHtp

TAXeCTN TBEPAOro Tena.

Tema 5. BeeneHune. 3akoHbl
HbloToHa. 3apayn ouHamMuku.
5.|dnHamunka HecBOOOOHOM TOUKMN, 2 1 2 0 5
ONHAMKKa OTHOCUTE/IbHOIO
OBUXEHUS TOYKN.

Tema 6. MpsiMonuHeliHble konebaHus
6.[Toukn. Cuctema matepmanbHbIX 2 1 2 0 5
TOYeK.

Tema 7. Obwme TeOpeEMbl OMHAMKKM
mMarepuasibHON TOYKU U

7.|MexaHunyeckon cuctembl. 2 1 2 0 5
MpunoxeHns obwmx TeopeM
OVHaMUKW K TBEpOOMY Teny.

Tema 8. OneMeHTbl aHanUTU4eCKomn
mMexaHuku. MprHumn
8.[MamunbToHa-OcTporpanckoro. 2 1 2 0 5
MoHsiTMe 06 ycTonumMBOCTH
pasHoBecus. Teopus ynapa.

39

NToro 16 16 0 176

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeepeHue. MNpenmert n pasgensl AUCLMMIUHBL, UX 3apa4n. CnoxHoe OBUXEeHUe TOYKU, TBEpaoro Tena.

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

TpaekTopus n ypaBHEHUE OBUXEHMUS TOYKW, HAXOXOEHNE CKOPOCTU U YCKOPeHUs TOYKWU. BpalwarenbHoe aBnxeHue
TBEPOOro Tena BOKPYr HermoOBUXHOM OCHU.

CnoxHoe aBuxXeHue To4ku, TBEpaoro Tena. ABContoTHoe, OTHOCUTENbHOE, NEPEHOCHOE OBUXEHUS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHbBIE CKOPOCTN 1 yCKOpeHMs. Teopema cnoxeHus ckopocten. Teopema Kopuonuca.
Kopronucoso yckopeHue.

YpaBHEHMS CROXHOMO ABUXeHWs To4kn. CnoxeHne ckopocTelt Toukn. CnoxeHue yckopeHuin Todkn. CnoxeHuve
nByxeHuin Tena. CMelaHHble 3a4a4m Ha CNOXHOE OBMXEHWE TOYKM U TBEPLOro Tena.

Tema 2. Mnockoe pBuxeHue TBEpAOro tena. BpaleHue TBEp,OOro Tena BOKpYr HernoABUXHOW Touku. CBo6ogHOe
ABUXeHne TBepOoro Tena.

MNnockoe oBunxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOHEK
NNoCKow courypbl. Teopema 0 NpoekLmnsix CKOPOCTeR ABYX TO4EK NNOCKON ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHBbIN LLEHTP YCKOPEHUIA.

YpaBHEHNS OBUXEHUS MNocKoi gomrypbl. CKOPOCTW To4eK NNockol dourypbl. MrHOBEHHBI LIEHTP CKOPOCTEe. YcKopeHus
TOYEK MNOCKOM qourypbil.

Yrnbl Oiinepa. YpasHeHust chepmnyeckoro aBuXeHns TBEpLOro Tena. Teopema o nepemelleHmn TBEPAOro Tena,
MMetoLLero 0AHy HENOABMXHYIO TOYKY. YrnoBas CKOPOCTb U1 YrioBOe YCKOpPeHWe Tena npu chepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS TOUEK TBEPLOrO TENa Npu CHepUHECKoM ABmxeHun. CBoBOoHOE ABMXEHVE TBEPLOro Tena.

[BrxeHve Tena, NMeowWero oaHy HEMOOBMXHYIO TOUKY.
Tema 3. Cratuka. OCHOBHbIE MOHATMS U aKCUOMbI cTaTMKU. Teopusi MOMEHTOB M nap cun.
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I'Ipe,uMeT CTaTukM 1 eé ocHoBHble 3aaa4n. OCHOBHbIE onpeneneHna n NOHATNUA CTaTuKKn. AKCMNOMBI CTaTuKM. TeopeMa (0]
paBHOBECUN TpéX HenapannenbHbIX CU. Cuctema cxogsawmxcs cun; npueeneHmne K paBHO,EleIZCTBy}OH.LeVI.
AHanutuyeckmin cnocob onpeneneHns paBHo,ﬂ,eI7IOTByFOLIJ,eI7I. reOMeTpI/I'-IeCKVIe N aHanntTnyeckme ycnoemsa pasHoBeCus
CNCTEMbI CXOO5WKNXCA CU.

Cwunbl, MMHMK DEencTBMS KOTOpPbIX NepecekarTca B OLHOW TouYke. PaBHOBECKE CMCTEMBI CXOOSAWMNXCS CUNI.

Teopvm MOMEHTOB 1 nap cun. MOMEHT cunbl OTHOCUTENBHO TOYKM (LI,eHTpa). MOMEHT cunbl OTHOCUTENBHO OCHW. I'Iapa cun
1 €é MOMEHT. TeopeMbl 0 napax. Jlemma o napannefnbHOM nepeHoce CUbl. ["naBHbINA BEKTOp U rMaBHbI MOMEHT CUCTEMDI
Cun. an/IBe,D,eHI/Ie CUCTEMbI CUJT K LIEHTPY (OCHOBHaﬂ Teopema CTaTI/IKI/I).

PaBHoBecre Npon3BonbHON NAOCKOW CUCTEMbI Cun. PaBHoBeCHe NPOM3BOSIbHON NPOCTPAHCTBEHHON CUCTEMbI CUN.

Tema 4. PaBHOBecue abcontoTHO TBEpAOro tena. PaBHoBecue Tena npu Hanuuum TpeHust. LleHTp taxectn
TBépOoro Tena.

Ycnosus paBHoBecust abCoONOTHO TBEPLOro Tena npu SEeRCTBUN PasnnyHbiX CUCTEM cu. Tpr oopMbl yCnoBui
paBHOBECMS MNIOCKOM cUCTEMbI cvn. PaBHOBECKE COCTABHOW KOHCTPYKLMU. CTaTMHECKU ONPELENMbIE U CTATUHECKU
HeonpenenuMble 3a0aqu.

PaBHoBecne cocTaBHOW KOHCTpyKUuK. OnpeneneHne ycunuii B CTepXHsIX doepM no crnocoby Puttepa.

PaBHoBecve TBEpPOOro Tena Npu HanU4YMKM TpeHns. TpeHne ckonbxeHus. TpeHne kadeHns. KoHyc TpeHns. LieHTp
TSXecTn TBépaoro Tena. LieHTp TaxecTn nnockon gourypbl. CTaTnyeckmini MOMEHT Mowaamn niockon urypsbl
OTHOCUTENbHO ocK. MeToabl ONpefeneHns LEHTPOB TAXeCTU Ten. NonoxeHne LeHTpa TAXECTU HEKOTOPbIX Te.

Cwunbl TPEeHUA. TpeHI/Ie CKONbXeHus, TpeHne Ka4eHus.

Tema 5. BBepgeHue. 3akoHbl HbloToHa. 3apaum amHammku. JlMmHaMuka HecBo60OHOW TOYKU, OMHAMUKa
OTHOCUTENbHOro ABMXEHUA TOUKM.

OcHoBHble NoHATMS. 3akoHbl HbtoToHa. JudpdoepeHumnanbHble ypaBHEHNUS OBUXEeHUS Touku. Mpsmas n obpartHast
3ajayv QUHaMUKW.

OnpepneneHve cvn no 3agaHHoMy ABuxeHuwo. ObpaTHas 3afada auHamuku. JugpdpepeHunansHblie ypaBHEHUS
IBUXEHNS MaTepuarnbHON TOYKU (MPSIMONIMHENHOE 1 KPUBONUHEHOE aBuxeHns). CBobonHoe nafgeHue tena 6es yuéta
CONpPOTUBAEHMS BO3ayXa.

HecBobonHasa maTtepuanbHas Todka. CBS3u U gMHaMuyeckre peakuun cessel. JudpdpepeHumanbHble ypaBHEHNUS
IBUXEHUS TOYKW MO 3a0aHHOI KprBoi. OCHOBHOM 3aKOH ANHAMMKM OTHOCUTENIbHOMO ABUXEHWS TOYKW. MepeHocHas u
Kopuonucosa cunbl MHepuun. MprHLMI OTHOCUTENBHOCTM KNnaccuyieckoin MexaHnki. Cnyvai OTHOCUTENIbHOrO MOKOS.

OTHOCUTENBbHOE OBUXEHME MaTepmnanbHOM TOYKWU. HacTHble ciydyan OTHOCMTENbHOrO ABUXEHUS MaTepUanbHOM TOYKK.
Tema 6. MpsiMonuHelHble KonebaHusa Toukn. CucteMa matepuanbHbIX TOYEK.

Buabl konebatenbHbIx OBUXEHW MaTepuanbHoi Touku. CBoboaHbIe 1 3aTtyxatowme konebaHus. MNMpumepsl Ha
cBoboaHble konebaHus. CBoboaHble konebaHus rpysa, MOABELWEHHOrO K NPYXnHe. ANeproanyeckoe OBNXEHUE.
BbiHy>X ieHHble KonebaHus. SBneHne pe3oHaHca. sAsneHue brueHunin. CeBoboaHble konebaHms 6e3 y4éTa ConpPOTUBNEHNS.
3atyxarouwme, BblHyXAeHHbIE KonebaHus.

Cwnctema matepuanbHbix Todek. TBépnoe teno. Cunbl, LENCTBYOWME HA TOYKM cUCTEMBI. LIEHTP Macc cuctemsl
mMaTtepuanbHbIX TOYEK U ero KOopAmMHaThl. Teopema 0 ABUXEHMM LeHTpa Macc. MOMeHTbl nHepumm TBEPOOro Tena
(cuctembl). Paguyc nHepumn. Teopema 0 MOMEHTaxX MHEPLUUKN TBEPOOro Tena OTHOCUTENbHO napannenbHbIX OCEN.
LleHTpobexHble MOMEHTbI MHepUMK Tena.

FGOMeTpI/IFI MaccC:. LeHTp Macc CUCTeMbl, MOMEHTbI MHepLUKn TBép,D,bIX Ten. Teopema O ABWXeHUn LeHTpa Macc.

Tema 7. O6wue TeopeMmbl oUHAMUKU MaTeleaanOﬁ TOYKM U MEXaHNYECKON CUCTEMDI. anIHO)KEHVIﬂ o6LLmX
TeopeM AUMHaAMUKHU K TBép.IJ,OMy Teny.

TeopeMbl 006 N3MEeHeHMN KonmyecTea ABUXEHUS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEHEHNN MOMEHTAa Kon4yecTBa ABUNXEHUSA MaTepmaan0|7| TOYKMWU. Teopema 06 N3MEHEHNN KMHETUYEeCKOro MOMeHTa
MeXaHN4eCKOh CUCTEMBI. 3neMeHTapHaﬂ pa60Ta CUnbl; pa60Ta Ha KOHEYHOM NyTu. TeOpeMbI 06 n3MeHeHnM
KNHETMYecKomn aHeprun MaTGpVIaﬂbHOVI TOYKM N MeXaHn4eckor cuctemol. MNoTteHumnanbHble cunbl. Cunoeoe none,
ycnoeus NOTeHUnanbHOCT CANOBOIo Nons. 3akoH COXpaHeHus MexaHn4eCcKom aHeprun MaTGpVIaﬂbHOVI TOYKW. MHTeraﬂ
SHeprun. MoHsATME O paccensaHnn MONHOMN MexaHN4eckom SHEeprun.

TeopeMbl 06 M3MEHEHWWN KONMYECTBA OBUXEHNS MATEPUANBHON TOUKM U MEXaHWYECKON cncTeMbl. Teopema 06
W3MEHEHUN MOMEHTa KONIMYECTBA MaTepManbHOn TOUKU. TeopeMbl 06 N3MEHEHUN KUHETUHECKOI SHEPTUM MaTepUanbHoii
TOYKM U MEXAHUYECKON CUCTEMBI.

OundbcpepeHLmanbHble ypaBHEHMS NMOCTYNaTenbHOro ABUXEHWs TBEpaoro Tena. JudpgepeHumnanbHoe ypaBHeHe
BpaLEeHNs TBEPAOro Tena BOKPYr HeMoABUXHON ocu. duamyeckuii MasaTHuK. OnpeneneHne UHAMUYECKMX peakLuii
noAaWnNHUKOB. JuHaMnyeckas ypaBHOBEIIEHHOCTb TeNa Ha ocv BpalueHusl. OnbITHOE onpeneneHne MOMEHTOB HEPLIMA
TBEPAbIX TeN. dndpdpepeHunansHbie ypaBHEeHUs MNOCKOro U CHIepuyeckoro asuxeHnin Teépaoro tena. MNpubnmnxeHHas
TEOpUs rMpPOCKONOB.

lMnockonapannenbHoe (Nnockoe) aBmxeHne TBépaoro tena. [laeneHne Bpawarowerocs TBépLoro Tena Ha ocb
BpalLeHus.

Tema 8. dnemeHTbl aHanUTUYecKon MexaHuku. MpuHumn FamunbToHa-OcTporpaackoro. MoHsTue 06
YCTOMUMBOCTU paBHOBecUusA. Teopusa yaapa.

KETPOHHBH
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O6061WEHHbIE KoopaunHatbl 1 HMCno cTeneHein ceoboabl MexaHu3mMa. Bo3MoXHble nepemeleHuns MexXaHn4eckom
cuctembl. MlgeanbHble cBA3N. rlpVIHLI,I/Iﬂ BO3MOXHbIX I'IepeMeU.l,eHVII7I. Obuee ypaBHEHME aHanMTN4eCKon OUHaAMUKK.
O606u1éHHbIe cunbl. Cnocobbl BblYMCNeHUs 0600WEHHbIX cui. YCnoBus paBHOBECUA MeXaHN4eCkOon CUCTEMbI B
06001WEHHBIX KoopanHartax. YDaBHeHI/Ie J'IarpaHxa ONnAa KOHCepBAaTMBHbBIX CUCTEM. Ycnosus paBHOBECUA
KOHCepBaTI/IBHOVI CNCTEMDbI. YDaBHeHI/Iﬂ }'IarpaHxa BTOPOro pona.

MpuHUMN BO3MOXHbIX NepeMelleHnid. YpasHeHune JlarpaHxa ons KoHcepBaTuBHbIX CUCTEM. YpaBHeHus JlarpaHxa
BTOPOro poaa.

Ob6wme noHatus. OduddoepeHumpoBaHne 1 BapbupoBaHvie B MexaHuke. dugpdpepeHunansHoe ypaBHeEHNE KPUBOIA,
peannaylowei 3KCTPeMyM 3a4aHHOro KPUBONMHENHOTO nHTerpana. ®yHkums MaMunbToHa. MpuHUMN
ramMunbToHa-OcTporpanckoro. MNMoHsATe 06 YCTONYMBOCTU PABHOBECKSI.

OnpegneneHve yCnoBuii paBHOBECKS CUCTEMBI. YCTOWYMBOCTb PABHOBECUSI.

SeneHve ynapa. YaapHas cuna v yaapHblii umnynsc. OCHOBHbIE [OMYLWEHWS U OCHOBHOE YpaBHEHWE B TEOPWM yaapa.
Teopema 06 U3MEHEeHUN KONMYECTBA ABVXEHUS MEXaHNYeCKOoW CUCTEMbI Npu yaape. Yaap wapa 0 HenoABUXHYHO
noBepxHocTb. KoadpdouLmeHT BoccTaHoBNEHNS Npw yaape. MpsMoli LeHTpanbHbIi yaap Aeyx ten. MNoTteps
KMHETNYEeCKOoV aHepruu npuv yaape 4ByX Ten.

Yoap.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLAEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHBIMUA Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTaa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL,ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3penbl) AUCLUMUHBI

Cemectp 1
TeKyLL M KOHTPOIIb

1. BeeneHue. NpeameT n pasnenbl AUCUMNINHDBI, X 3a4a4u.
CnoxHoe aBuXeHne To4KK, TBEpLOro Tena.

2. lnockoe OoBuxeHue TBEpLoro tena. BpalweHne TBEépaoro Tena
lMncbMeHHoe BOKPYr HEnoaBuXHoM Toukn. CBoboaHOE OBUXEHWE TBepaoro

1 |nomawHee 3apaHne [OMMK-1 Tena.

3. Cratmka. OCHOBHbIE NMOHATUS U aKCMOMbI CTaTUKKU. Teopurs
MOMEHTOB 1 Map Cu.

4. PaBHoBecune abcontoTHO TBEpaoro Tena. PaBHoBecne Tena npu
Hanuuum TpeHus. LieHTp TsxxecTn TBEépaoro Tena.

1. BeeneHwue. [NpenmeT n pasgenbl GUCUMMAVHLI, X 3a4a4u.
CnoxHoe oBuXeHne To4kn, TBEPLOro Tena.

2. MNMnockoe oBuxeHue TBEpOoro Tena. BpaweHwe TBEpooro Tena
BOKPYr HEMOABWUXHOM To4ukn. CBOGOAHOE OBUXEHWE TBEPOoro
Tena.

4. PaBHoBecue abcontoTHO TBEpOoro Tena. PaBHoBecue Tena npu
Hanu4um TpeHuns. LieHtp TaxecTtn TBEpooro Tena.

KoHTponbHas
2 pa6ota Or1K-1

am PAEKTPOHHBH
Crpanuua 6 13 26. Bl YHHBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



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

bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

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

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

3 |YcTHbIV onpoc Or1K-1 Tena.

3. CraTtnka. OCHOBHbIE MOHATUS N aKCUOMbI CTAaTUKN. Teopus
MOMEHTOB 1 nap cwn.

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

3auer OrK-1

CemecTp 2
TeKyLLMI KOHTPO/Ib

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

7. Obwme TeopeMbl AMHAMUKN MaTePUaNbHOM TOYKM 1
MEXaHN4eCKoi cucTembl. MNprnoxeHns obLmx Teopem OUHaAMMKN K
TBEPOOMY TENy.

[MncbMeHHoe
1 |pomalwHee 3anaHue [OlK-1

5. BeeneHune. 3akoHbl HbtoToHa. 3anayn anHamuku. JnHamuka
HecBOOOAHOW TOUKU, AMHAMMKA OTHOCUTENIbHOTrO ABUXEHUS TOYKN.
5 KoHTponbHas OMK-1 7. Oblwue TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U

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

5. Beenenue. 3akoHbl HbtoToHa. 3apayn guHamukn. JduHammka
HecBOOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOUKMN.
6. MpamMonvHeiiHble konebaHust Touku. Cructema MatepuanbHbIX
TOYeK.

7. Obwwne TeopeMbl OMHAMMKN MaTepuasnibHOM TOYKK U
MEexaHn4eckon cuctemsl. [MpunoxeHusi obwmux TeopeM ANHaMIKM K
TBEPOOMY TENy.

3 |YcTHbI onpoc Or1K-1

3auver OrlK-1

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kgiﬂp"gﬁﬂ OLLeHMBaHUs 3ran
P OTAnYHO XopoLuo Y noen. Heyn.
Cemectp 1

TeKywWu it KOHTPONb

MucbMeHHoe  ([MpaBuNbHO BbINONHEHDI [[paBMnbHO BbINONHEHa |3a4aHus BbINONHEHbl  |3a4aHuUs BbIMOMHEHbI
JomatHee BCE 3aaHus. 6onblas Yactb 6onee 4eM HaMonoBKHy. [MeHee YeM HanonoBuHy.| 1
3afaHue MpoaeMOHCTPUPOBaH  [3anaHuiA. MpwvcyTcTByIOT MpoaeMoHCTpUpOoBaH
BbICOKUIA YPOBEHb MpwvcyTcTBYIOT cepbEéaHble oWwmnbKu. HEeYLOBNEeTBOPUTENbHbIA
BNafleHUsl MaTepranoMm. [HeaHaunTenbHble MNpoOEMOHCTPUPOBaH  |ypOBEHb BNafeHUs
MposiBneH. ownbKm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NpeBocxXoaHble MponEeMOHCTPUPOBaH  |ypOBeHb BlaaeHus MposiBneHbi
CnocobHOCTM XOPOLWNiA YPOBEHb mMartepuanoM. HeLoCTaTo4Hble
NMPUMEHSATb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl H13KKe cnocobHocTy
YMEHUS K BbiNonHeHUo |MposiBneHbl cpefiHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [crnocobHOCTM NMPUMEHSATb 3HAHUS U [yMEHWSI K BbINMOIHEHWIO
MPUMEHSATb 3HAHUSI U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWiA.
YMEHUS K BbINONMHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a8aHWiA.

KETPOHHBH
B_EPCHTET
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

CtpykTypa oTBETa B
Lenom agekBartHa Teme.
XopoLwo 0cBoOeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

CTPYKTYpPUPOBaH.
MoHATUIHBIN annapat
OCBOEH YaCTWNYHO.
lMoHUMaHne oTAENbHbIX
NMOMIOXEHNN 13
maTtepwvana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

NMoHUMaHWA Matepuana. [moHMMaHus maTepuana. Y 1oBneTBopuTeNbHOE  |Mbiciv, 06cyXaaTtb
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.

Mbicnu, obcyxnatb

Mbicnu, obcyxaaTb

MbicnK, obcyxnatb

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.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3

INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbMenHoe  (MMpaBunbHO BbINOAHEHbI [[1paBuibHO BbINOAHEHA (3aAaHus BbINONHEHbl  |3a4aHus BbiMOHEHbI
fomalHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMNI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyAnoBNEeTBOPUTENBHBbI
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble [MpooeMoHCTpMpOBaH  |ypoBEHb BNadEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HaHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHNIO
MPUMEHSITb 3HAHUS U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHUN.
KOHKPETHbIX 3a0aHui.
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Tembl. OTBET XOPOLWO
CTPYKTYPUPOBAH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb
NMoHMMaHua MaTtepuvana.
MNpeBocxonHoe ymeHue
popmynmpoBaTb CBOU
Mbicnu, obcyxnatb

CrtpykTypa oTBETa B

LenoM agekBaTtHa Teme.

Xopowo ocBoeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

NOHMMaHWA Matepunana.

Xopolee ymeHvne
popmynmpoBaTb CBOU
Mbicnv, obcyxaaTtb

CTPYKTYPUPOBaH.
MoHATUIHBIN annapat
OCBOEH 4aCTWYHO.
MNMoHnMaHne oTaenbHbIX
NoNOXeHnn n3
matepuana no Teme.

Y noBneTBOpuUTENBHOE
yMeHune
popmMynmposatb CBOU
Mbicnun, obcyxaaTtb

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU
MbICnin, 0bcyXxaaTtb
IUNCKYCCUOHHbIE
MONOXEHNSI.

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.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3

ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MNONTOXEHN4S. NONOXeHns. MNONOXEeHU4.
3auteHo He 3auteHo

3auer

Ob6yuvatowmiics obHapyXun 3HaHne 0OCHOBHOO
y4ebHO-NporpaMMHoOro matepuana B 06beme,
HeobX04MMOM Ons fanbHewen yuebsl n
npencTosiei paboTbl Mo CreLuanbHOCTH,
CNPaBW/CS C BbINMONHEHVEM 3a0aHWiA,
NpenyCMOTPEHHbIX MPOrpamMmMoii AUCLIMMMVHDI.

ancunmninHe.

Obyuatowwmincs 0bHapyXmn 3Ha4YUTENbHbIE
npobenbl B 3HAHUSX OCHOBHOIQ
y4yebHO-NporpaMMHOro MaTepuana, fonycTun
NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
npenycMOTPEHHbIX NPOrpamMMor 3afaHnin n He
CnocobeH NPoLoNXNTb 0ByYeHne unu
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA WU UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHUN, yMeHUn,

HaBbIKOB U (UW1K) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMMpoBaHUA KOMNETEeHUUN B npouecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TeKyLwuin KOHTPONb
1. MucbMeHHOe AoMallHee 3agaHue

Tembl 1, 2, 3, 4

3apava 10.13.

OnpenennTb ypaBHEHWE OBUXEHNS 1 TpaekToputo Toukn obona koneca paanyca R=1 M. aBTomobuns, ecnm asToMobusnb
LBVXETCS MO NPSIMONIMHEAHOMY MyTW C MOCTOSIHHOM ckopocTbio 10 M/c. MpUHATb, 4TO KONeco KatuTcs 6e3 CKONbXEHUS;
3a Ha4ano KoopAMHAaT B3dTb Ha4YanbHOE MOMOXEHNE TOYKM Ha MyTW, MPUHATOM 3a ocb OX.

3apava 12.1.

Moe3n oBMXETCSA CO CKOPOCTbIO 72 KM/Hac; Npy TOPMOXEHWW OH NonyYaeT 3amennenue, pasHoe 0,4 M/c2. Hantn, 3a

Kakoe Bpema 00 npuxoga noe3na Ha CTaHUMIO U Ha KakoM OT Heé paccTosaHn 0O0NXHO OblTb HA4YaTo TOPMOXeHwue.

3apava 12.9.

Moe3n oBuxeTcsa paBHO3aMeONeHHOo No ayre okpyXHocTu paguyca R=800 M. n npoxoaut nyTb s=800 M., umes

HavasnbHy CKOPOCTb VO=54 KM/4ac 1 koHeuYHyto v=18 km/4ac. Onpenenntb NofHOe yCKopeHve noeaaa B Havane v B

KOHUE Oyrun, a Takxe Bpems OBMXeHUs no aTon ayre.

3apava 12.13.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

LBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2Mt/5), y=10 Sin(2l1/5)
(X, y - B caHTUMeETpaXx, t - B cekyHaax). Haitn TpaekTopuio TOYKN, BEIMYUHY 1 HanpaBneHne CKOPOCTW, a Takxe BENNYNHY
1 HanpaB/eHNe YCKOPEHUSI.

3apava 13.4.

Teno, HauyMHas BpalaTbCs PABHOYCKOPEHHO 13 COCTOSIHUS Nokost, aenaet 3600 060poTOB B NEPBbIE 2 MUHYTHI.
OnpepnennTb yrnoBoe yCKOPEHHE.

3apava 13.15.

MaxoBoe koneco paagumyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSHMS NOKOS; Yepesd t=10 c. To4kn, nexaime Ha
obofne, obnafatoT NMHERHoN ckopocTbio V=100 M/c. HaiT ckopocTb, HOPMabHOE 1 KacaTenbHOE YCKOPEHNS TOHEK
obogna koneca ons MmomeHTa t=15 c.

3apaya 16.10.

MNpsimas AB oBrxeTtcs B NNOCKOCTM PUCYHKA, NPU4éM KoHel, eé A BCE BpeMsl HaxoauTcs Ha nonyokpyxHoctn CAD, a
cama npsmasl BCé BpeMs NpoxoamnT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOHKMN MPSMOW,
cosnagatowen ¢ Todkon C, B TOT MOMeEHT, koraa paanyc OA nepnenaunkynspeH CD, ecnvn n3BecTHO, 4TO CKOPOCTb TOYKM
A B 9TOT MOMEHT 4 M/C.

3apaya 18.15.

MonayH B kpuBowMnHO-Non3yHHoro MexaHnama OAB aoBuxeTcs no Ayroeoi Hanpasnswowein. OnpenennTtb KacatenbHOe U
HOpManbHOE YCKOpPeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpmeowmn OA
BpawaeTcs, UMes B JaHHbI MOMEHT YrNoBYyt0 CKOPOCTb W=1 paf/c, yrnoBoe YCKOPEHNE PaBHO Hyo.

3apava 19.2.

ApTnnnepuincknin cHapag, OBUrascb B aTMocpepe, BpawaeTcs BOKPYr OCU Z C YrNoBOM CKOPOCTbIO W. O LHOBPEMEHHO
OCb CHaps.aa z BpallaeTtcs C YrioBoi CKOPOCTbIO W1 BOKPYr Ocu |, HanpaBneHHON No KacaTebHOM K TpaekTopun LeHTpa
Taxectn C CHapsaa. Onpe,uenmb CKOPOCTb TOYKM M CHapsna B ero spaliarenibHOM OBNXEHUIN, eCnn CM=r\wn OTpe30K
CM nepneHaonkynsapeH ocu z; yron mexny ocsiMun z n | paBeH a.

3anava 23.57.
Peka Hesa Te4ét c BocToKa Ha 3anag no napanneny 60 rpagycos CEBEPHOW WNPOTbI C OTHOCUTENbHOM CKOPOCTbiO 1,11
m/c. HaliTn coctasnsowme abcontoTHOro YCKopeHns YacTtuusl Boabl. Paguyc 3emnn R=6370 km.

3apava 1.3.

Ha nHe waxTbl HaxoauTcs YenoBek Beca 640 H; nocpecTBOM KaHaTa, NEPEKUHYTOrO Yepe3 HEMOABUXHbIN 6ok, YenoBek
yoepxusaeTt rpy3 B 480 H. 1) Kakoe naBneHue okasbiBaeT YENOBEK HA OHO WaxThl? 2) Kakoi Hambonbwmni rpy3 OH MOXeT
yaepxaTb C NOMOLbIO KaHaTta?

3apaya 2.6.

CrepxHu AC 1 BC coennHeHbl Mexay coboii 1 ¢ BepTUKanbHOW CTEHO NOCPEACTBOM WapHUPoB. Ha wapHupHblid 6ont C
bencteyeT BepTukanbHasa cuna P=1000 H.

OnpenennTb peakuumn aTUX CTEPXHEN Ha WapHUpHbIA 6onT C, ecnu yron, coctaBnsiemblii ctepxHem AC CO CTEHOI,
paseH 30 rpagycam, a yrosn, coctasnsemblii ctepxHem BC co cteHow, paseH 60 rpagycam.

3apaya 2.17.
[Ba ognHakosbix umnmHapa | Beca P kaxabiii noaseweHbl Ha HUTSX K Todke O. Mexay Humm nexint umnmHap |l Beca Q.
Bcs cuctema Haxogmtes B pasHosecuu. LlunuHgpsl | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbLIM HATBIO C BEPTUKANbIO, 1 yrioM b, o6pasoBaHHbIM NPsSMONA, Mpoxoasiuei Yepes ocy umnuHgpos [ u ll, ¢
BEPTUKANbIO.

3apaya 3.10.

K ogHopoAHOMY CTEPXHIO, AnMHA KOTOporo 3 MeTpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX pacCTOSHMSAX APYr OT
apyra, npum4ém asa KpanHuX - Ha KOHUax cTepxHs. MNepsbli rpy3 cnesa Becut 2 H, Kaxablili nocnenyowmnn taxenee
npenbioywero Ha 1 H. Ha kakoM paccTosiHWM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXKEHb, 4TOBLI OH OcTancs
rOPU3OHTASNbHBLIM?

3apaya 4.10.

OpnHopoaHbi ctepxeHb AB Beca 100 H onvpaeTcs 04HUM KOHLIOM Ha FNankunii ropuaoHTanbHbIA MO, OPYrUM - Ha
rnankyto nnockocTb, HakNoHEHHYIO nof yrnom 30 rpaaycos K FOPM30oHTY. Y KoHUa B cTepxeHb nogaepxusaercs
BePEBKOW, NepekuHyTol Yepes 6nok C v Hecylweii rpys P; yactb Bepésku BC napannenbHa HaknoHHOM NNOCKOCTH.
MNpeHebperas TpeHneM Ha bnoke, onpenennTb rpy3 P v cunbl faBneHns Ha Non 1 Ha HaKNOHHYI0 NNOCKOCTb.

3apava 4.62.

3AE
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HainTu MOMEHTBI Cvn MPUBOLOB B WAPHUPAX MEXaHN3Ma pobBoTa-MaHWMNynsTopa, HAXOAAWErocs B PaBHOBECWM, KOr4a
BTOPOE 3BEHO MOoAHATO nod yrnom 30 rpamycos kK ropu3oHTy. Macca obbekta MaHunynnposaHns 15 kr. OiMHbI 3BEHbEB:
nepsoro - 0,7 M, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3apaya 5.11.

Ha HaknoHHOI NNocKoCTM NeXmT npsiMoyronbHblil 6pyc B Beca 400 H. K Hemy ¢ nomolwbio Tpoca NpYCoeauHSIoT
npsimoyronbHbili 6pyc A Beca 200 H, KoTopbIii, CKOMb3si MO HAKOHHOM MNIOCKOCTU, HaTArmBaeT Tpoc. KoadogouumeHTbI
TPEeHUs ¢ HaKNoHHoM nnockocTbio fa=0,5 n fB=2/3. Byaet nu cuctema B fanbHenweM HaXoauTbCs B nokoe? Hantn
HaTsxeHve T Tpoca v BENWYMHBI CUN TPEHWS, OENCTBYIOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

MauTa AB ynepxnBaeTcs B BEPTMKaNbHOM MOIOXEHNN NOCPEACTBOM YETLIPEX CUMMETPUYHO PACTONOXEHHbBIX OTTSXEK.
Yron Mexay KaxAbIMy IBYMS CMEXHbIMU OTTSXKKamy paseH 60 rpagycam. Onpenenutb AaBneHne MadTbl Ha 3EMI0, ECNn
HaTsXeHme Kax oo n3 orTaxek paeHo 1 kH, a sec mautbl 2 kH.

3apava 7.12.

Bec pannomauTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Maute npunoxeHsl cuna HaTsxxeHust aHTeHHbl F=20 kH 1 Ha
BbICOTE 6 M - paBHO}:leIZCTByPOU.LaFI cun gaBneHns seTpa P=50 KH; 069 CUNbl FOPU3OHTANbHbI N PacrnonoXeHbl BO B3aMMHO
nepneHankynapHbIX MNIOCKOCTAX; BbICOTa Ma4Tbl paBHa 15 m. OI'Ipe,EI,eJ'II/ITb PEe3ynbTnpPyroLWyo peakunto rpyHTa, B KOTOPOM
YNOXEHO OCHOBaHME MayThl.

3anaya 8.9.

CTon cTonT Ha TPEX HoXKax, KOHLbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHWUK CO CTOPOHOI a. Bec
cTona paseH P, npuy4ém LeHTp TSXeCcTn ero pacnonoxeH Ha septukanu zOO1, npoxoaswen Yyepes ueHTp O1
TpeyronbHuka ABC. Ha cTone nomewéH rpys p B Touke M, KoopamHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepnennTb gaBneHne Kaxaom HOXKM Ha non.

2. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas paboTa coCcToMT M3 TPEX-YEThIPEX 3aaay, KOTopble CTyAeHTbl 6epyT U3 [3] cnucka OCHOBHOM nuTepatypbl.
Mo pasgpeny "KnHemartmka" BbinonHsawTCS 3anaHus us yucna: K.1 - "OnpegeneHne ckopocTn 1 YCKOPEHNS TOYKM MO
3a[aHHblM ypaBHeHnsaM eé asuxeHns", K.2 - "OnpegeneHne cKopocTein 1 YCKOPEHUA TOYeK TBEPOOro Tena npu
noctynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckuin aHanns nnockoro mexaHuama", K.7 -
"OnpeneneHne abcontoTHOM CKOPOCTU 1 aBCONOTHOO YCKOPEHMS TOUKK".

Mo pasgeny "Ctatmka" CTyAeHTbl BbINMOMHAOT 3a4aHns U3 CNeayioWwero Yyucna Huxe nepedncneHHoix: C.1 -
"OnpegnenexHve peakuuni onop t8épgoro Tena”, C.2 - "OnpeneneHve peakunii onop 1 CUi B CTEPXHSX NIOCKOA doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTaBHON KOHCTPyKLUMM (cuctema asyx ten)"”, C.5 - "PaBHoBecue ¢ y4éToMm
cuenneHus (TpeHus nokos)", C.7 - "OnpeneneHune peakuuii onop Teépnoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

3agaHus (M3 YnMcna Bbllle NePeYnCeHHbIX) U HOMEp BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENBbHOW TeTpaan, Ha 061oxXKe KOTOPOI ykasbiBaeTCcs OTAeNeHNe,
crneumnanbHOCTb, HOMEP rpynnbl, OamMMnMsa 1 MHALManNbI CTyAeHTa 1 Ha3BaHWe Kagoenpbl.

Mpn ohopMNEHNN KOHTPOMBHOI PaboThbl PEKOMEHOYETCS BbIMOMHATL CNedytoWwme npasmna:

1) B TETPaOV OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM 451 3aMeYaHnii PeLLeH3eHTa;

2) TEKCT yCnoBus 3agayn C YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4a4HKKa NONHOCTbIO;

3) cocTaBuTb akkypaTHble YepTexu B MaclTabe ¢ MOMOLbIO KapaHaala, MMHEeNK U UMPKYNs; He fornyckaeTcs
BbINOMIHEHNE YEPTEXEN OT PyKU;

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

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

7) 3anucuy, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NOYEPKOM C BbICOTOM BykB HE MeHee 3 MM, criefyeT BbiNONHATL 6e3
CYLWECTBEHHbIX NCMPaBeHNIA.

HeBbinonHeHWe 3TUX pekoMeHaaLuii 3aTpyaHAET NPOBEPKY KOHTPONbHOW paboThl 1 CO34AET TPYAHOCTA NPU €ro 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAS CTYLEHTOM He Mo Wwudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCcMOTPEHUS.

Ecnn nocne npoBepku npenogasartenem Kkakme-nnbo 3afadm KOHTPONbHOM paboThl OKaXyTCS HE 3a4TEHHbIMMI, TO BCE
ucnpaeneHus cnegyet NPOn3BOAUTb B TOM Xe TeTPaAM Ha YMCTbIX IUCTax, o3arnaeneHHbix "PaboTta Han ownbkamm".
CTyneHT QonmXeH UcnpaBnTb BCE OTMEYEHHbIe owunbku. Ecnn 3anayun peweHsl NpaBunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKOM "nonyleHo Kk 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWmnTe KOHTPONbHBIX 3a4aHuUiA [OMXHO ObITh
3alyILeHo CTYOEeHTOM O4HO; B NMpoLiecce 3alunTbl eMy npeanaraloTcs BONpPOCh!, OTHOCAWMECS K NPeacTaBNeHHOMY UM
peleHunio 3aaa4, BONPOChl N0 TeOpUK Mo TeMaM 3a4ad; Kak npasuno, CTyAeHTY npennaraeTcs CaMoCTOSATENbHO PELLNTb
3ajayy (MpvMep) No O4HON N3 TeM 3alMILAEMOro KOHTPONBbHOMO 3a4aHuns.

Mocne 3awwmTbl KOHTPOBHOW PaboThl, NPEeAYCMOTPEHHOR Y4eBbHbIM MNaHOM B AAHHOM CEMECTPE, CTYAEHT LOMyCKaeTCs K
3a4€Ty U aK3aMeHy cornacHo y4ebHOoMy nnaHy CreLmnanbHOCTM MO COOTBETCTBYIOWEMY pasen Kypca TeopeTuyeckoi
MEXaHUKMW.
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YKasaHusi K BbIMOMHEHWIO 3a4a4 KOHTPONbHOW paboThl No pasneny "KuHemartuka".

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

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

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

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO NCKOMBIX BESINYUH.

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

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

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

t=t1 c.

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

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

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

Mpwn pewernn 3anaum K.2 "OnpeneneHne CKOPOCTEN N YCKOPEHUIA TOYEK TBEPLOro Tena npy NOCTynatenbHOM 1
BpaLaTenbHOM ABUXEHMSAX" BHavane onpenensitot koadpguumeHTsl C, Npy KOTOPbIX OCyWecTBnseTcs TpebyeMoe
OBUXeHVe rpysa. 3ateMm, UCMonb3ys 3aiaHHble KUHeEMaTu4yeckme CBA3W OBUXEHWS Ten, OnpenensioT CKOPOCTb U
yckopeHue rpysa 1 1 To4km M ogHOro ns Konéc B MOMeHT BpeMeHu t=t1 c. 3T 3ana4m pekomeHaoyeTcs pewatb B
cnepytouem nopsioke:

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

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

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

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

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

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

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

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

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

5. OnpenensioT yrnoBoe yCKOPEeHNE 3BEHA, COBEPLLAIOLLENO MIOCKOE ABMXEHUE, a TakXe yckopeHns Todek B u C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBMCMMOCTU OT BUAA NPEONOXEHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHve nonsyHa B HanpaeneHo BooONb Hanpaensowen
nonsyHa. ns mexaHm3moB C Koneécamu HanpasneHus HMU YCKOPeHNs To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBecTHbl. OfHaKO ON5 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSIoWmMX
YCKOPEHMS TOYKW. YTNOBOE YCKOpEeHWe 3BeHa, COBEPLIAIOLLEro NNOCKOe ABUXEHNE, B KPUBOLWMWMHO-IIATYHHOM MEXaHn3Me
paccunTbiBaeTcs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 12 u3s 26. Bl YHH
rlorlyfos

ARl | AL O



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

nocne onpeneneHust KacaTenbHOro YCKopeHus To4ku B npu e€ BpalweHun Bokpyr nontoca A, HallgeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABMXHBLIMU KONECaMU, YYMTbIBAS BbIE CKa3aHHOE, MOXHO NyTEM
oudodpepeHuUnpoBaHns yrioBor CKOPOCTU 3BEHA, COBEPLLAIOIWLErO MNNOCKOE ABUXEHWE, N0 BPEMEHU C AalbHENLWNM
npeobpasoBaHVEM 3TOMO BbIPAXEHUS BbIYMCIUTD YTNIOBOE YCKOPEHME 3TOr0 3BEHA. B MexaHuamax ¢ oboumu
MOABVXHBIMU KONécamm 13-3a PAaBHOMEPHOrO BpalleHust 06oux KONéc yrnoBoe YyCKOPEHUE 3BEHA, COBEPLIAIOLLETO
NNOCKOe ABUXEHNE, PABHO HYIIO.

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

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

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

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

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

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

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

1) ycTaHOBWTb 06BEKT paBHOBECUS;

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

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

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

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

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEINYUH.

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

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

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

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU IBYMS cnocobamu.

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

Bropoii cnocob. KoHCcTpykums cpasy pacuneHsieTcst Ha OThAeNbHble XECTKUE YacTh 1 paccMaTprBAETCS paBHOBECHE
Kax,gow 13 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLmni.
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3apaym paBHOBeCUS TBEPAObIX TEM, HAXOASAWMUXCSA NOJL AEACTBUEM NPOCTPAHCTBEHHOM CUCTEMBI CWJI, PELIAIOTCS MO
N3N0XEHHOMY 0BLWEMY MaHy.

Ins paBHOBECUA TBép,D,OFO Tena nog OencTBUEM ﬂpOCTpaHCTBeHHOIZ CUCTEMbI C1 HeobX0aMMO 1 OOCTaTO4HO, 410bbI
Cymma I'IpOGKLI,VII7I BCEX ﬂeﬁCTBYIOUiMX cun (aKTI/IBHbIX n I'IaCCI/IBHbIX) Ha Npon3BOJIbHO Bbl6paHHbIe OCn neKkapToBbIX
KoopanHat n CyMMbl MOMEHTOB BCE€X C1 OTHOCUTENIbHO 3TUX ocen pPaBHANMNCH HYJIO.

Lng Toro 4yTOObI 3a8a4a bbina cTaTuyeckn OI'IpG,EI,GJ'IéHHOVI, 4YMCNO HEU3BECTHbIX, BXOOAWMX B 3TN YpaBHEHNA, HE OONTXKHO
6bITb Bonee wecTu. Bb|6v|pa;| CUCTEMYy KoopanHart, cnenyet CTPEMUTBCA K TOMY, yT0bbl OCU KoopaunHar 6binu
napannenbHbl NN nepneHaounkynsapHbl K BO3MOXHO 60}'IbLI.IeMy 4yncny Hem3BeCTHbIX peaKLlIAVI. Torpa aTa peakunn nnbo
NPOEKTUPYIOTCA HA OCKU B HATYypal/ibHYIO BENTNYNHY, nméo unx npoekunn Ha oCcn KoopanHaTt paBHbl HYJO. KpOMe TOro,
XKenartesibHO Ha4Yano KkoopguHart Bbl6paTb Tak, yT06bI OCU nepecekaim Kak MOXXHO 6onblle HeNn3BECTHbIX peaKLum7|. B atom
cny4yae OHU He BOI;I,D,yT B ypaBHEHNE MOMEHTOB.

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

Llenbto KOHTpOJ'IbHOI7I pa6OTbI ABngeTcs np|/|o6peTeH|/|e HAaBbIKOB CaAMOCTOATENIbHOIO peweHns NocTaB/ieHHbIX 3an0a4y U
npopa60TKa COOTBETCTBYOWMNX TEM, NUCMONIb3yEMbIX O/14 UX PELEHUA.

KoHTponbHas pabota cnocobcTByeT 3akpeneHunto, yrinybneHnto n 060bweHnio TeopeTUYecKkmx 3HaHui, a Takxe
MPUMEHEHMIO 3TWX 3HAHWI K PEWEHNI0 pa3HO0BpasHbIX 3a4a4 MEXaHWKU B LIENOM.

3. YcTHbIN onpoc

Tembl 1,2, 3, 4

1) Kaknmu cnocobamu MOXHO 3a4aTb LBUXEHNE MaTepuanbHOW TOUKn?

2) Kak onpegensieTcs noctynarenbHoe AsuxeHne TBépnoro tena?

3) Kak onpegennTtb HanpasneHue Bektopa Kopuonncosa yckopeHns?

4) Kak onpenenntb MrHOBEHHbIV LLIEHTP CKOPOCTERn?

5) Kak onpepnensietcs abCOMOTHOE YCKOPEHNE MATEPUANIBHON TOUKM B CIOXKHOM LBUXEHUN?

6) Ha kaknx akcmomax ocHoBaHa ctaTmka?

7) Kak onpenenntb MOMEHT CW/bl OTHOCUTENIbHO (PMKCUPOBAHHOIO LIeHTpa?

8) Kak onpenenntb MOMEHT CUbl OTHOCUTENbHO OCU?

9) B kakom cnyyae 3afavya Ha3blBaeTCs CTaTU4eCKM onpenennmon?

10) Kakue cywecTBytoT cnocobbl OnNpeneneHns LeHTpa Tsaxectn?

3auer

Bonpochl k 3a4eTy:

KnnemaTtnka

1. MpeameT 1 3agayn kKMHemaTku. MpocTpaHCTBO 1 BPEMS B KNacCUYeckoin MexaHnke. Cuctema ot-cuyéra.

2. BekTopHbI cnocob 3anaHns OBUXEHNS TOYKW. Y PABHEHUE OBNXEHUS, TPAEKTOPWS, BEKTOPbI CKOPOCTU U YCKOPEHNS
TOYKN.

3. KoopavHaTHbIi cnocob 3aaaHns OBUXEHNUS. TpaekTopus, ypaBHEHUS OBUXEHMWS, CKOPOCTb M YCKO-PEHME TOUKM.
4. EcTecTBeHHbIN cnocob 3anaHns ABnxXeHust Todkn. CKOpoCTb, KacaTeNlbHOe U HOpMarbHOEe YCKOPE-HUSI TOYKM.

5. 3apaum kuHemaTnku abcontoTHo TBEPLOro Tena. [MoctynatenbHoe ABUXEHWe TBEPOOro Tena.

6. TeopeMa 0 TPAEKTOPUSIX, CKOPOCTSX M YCKOPEHUSIX NOCTyNnaTenbHO ABMXYLWErocs TBEPLOro Tena.

7. BpaleHune TBEpOOro Tena BOKPYr HEMNOLABUXHOW OCU. YpaBHEHME BpallaTebHOro ABUXEHUS. YIoBas CKOPOCTb U
yrnoBoe yckopeHune TBEpaoro Tena.

8. BpaleHvie TBEpOro Tena BoKpyr HEMOABWXHON ocu. BekTopHbIe (oopMynbl 4f1s CKOPOCTEN U YCKO-PEHUI ToYeK
BpalLatowerocs Tena.

9. MNMnockoe apuxeHve TBEpLOro Tena. CBeaeHre NNOCKOro ABUXEHUS Tena K ABUXEHUIO NNIOCKON conrypbl B ee
MI0CKOCTH.

10. Mnockoe oBuxeHne TBEpOOro Tena. PasnoxeHve OBMXEHNS MAOCKOW ouUrypbl Ha NoCTynaTenbHoe 1 BpallaTenbHoe
IBVXEHVS. YpaBHEHWS NIOCKOro ABUXEHUs Tena.

11. OnpeneneHre cKopocTel To4ek TBEPLOro Tena npu NIoCcKoM ABUXEHUU. MrHOBEHHBIV LIEHTP CKOPOCTER NnocKol

dourypsbi.
12. OnpegneneHne YyCKOPEHWA TOYEK TBEPAOro TeNa Npwv NIOCKOM ABUXEHUN.

13. [BuxeHne TBEPOOro Tena C O4HOW HEMOABUXHON TOYKONW. Yrnbl Sinepa. YpaBHeHs cpeprnyecKoro aBnXeHuns
TBEpPLOOro Tena.

14. [1BnXXeHue TBEPOOro Tena ¢ 04HOM HeNnoABUXHOM To4YKon. MrHoBeHHast ocb BpalleHusl. MrHoBeH-Has yrnoeas
CKOPOCTb 1 MTHOBEHHOE YINI0BOE YCKOPEHME.

15. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
16. IBuxeHune TBEPJOro Tena ¢ 0QHOM HEMOABUXHOW TOYKON. PacnpeneneHne yCcKopeHuii To4ek TBEPLOro Tena.
17. CBoboaHoe OBuXeHue TBEPOOro Tena. Teopema 0 CKOpOCTsIX To4ek cBo6oAHOro TBEPAOro Tena.
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18. CBoboHoOe OBMXeHue TBEpLOoro Tena. Teopema 06 yckopeHusix Todek cBoboAHOro TBEPAOro Tena.
19. KuHematnka CnoXxHoro ABUXeHNs To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.
20. Teopema 0 CNOXEeHUN YCKOPEHUI B CNIOXHOM OBUXEHUN TOYKM (Teopema Kopuonuca).

Cratuka

21. MNpeamet cTtatvkm 1 eé ocHoBHble 3aaaqn. OCHOBHbIE ONPeaeneHns N NOHATUS CTaTUKN.

22. Akcrmoma pasHoBecKs AByx cun. AKCroMa NpUCcoeanHeHNs 1 UCK0YEHNS ypaBHOBeELLMBaOWMXCs cun. Akcroma
napannenorpamma. AKCMoma paBeHCcTBa AeicTBns 1 npotusoaencTaus. MpuHumn 3ateepaesaHmns. MpuHumn
0cB0OHOX1AEMOCTH OT CBS3N.

23. Teopema 0 paBHOBECUM TPEX HENapanienbHbIX CUA.

24. Cuctema CxXoasWmxXCs CUi; MPUBELEHNE K PaBHOLEMCTBYOWER. AHAaNUMTMYeCKMn cnocob onpenene-Hus
paBHOLECTBYIOLEN.

25. [eoMeTpryeckme 1 aHanMTNYeCcKre yCnoBns paBHOBECUS CUCTEMbI CXOOSAWMXCA CUN.

26. MOMEHT cunbl OTHOCUTENBHO TOYKM (LEHTPA).

27. MOMEHT cunbl OTHOCKTENBHO OCW.

28. CBS3b MEX QY MOMEHTaMM CU/bl OTHOCUTENBHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha Ocu.

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

31. MapannenbHbli NepeHoC cunbl (NeMMa 0 NapannenbHOM NepeHoce Cusbl). [NaBHbIN BEKTOP W rNaB-Hbli MOMEHT
CUCTEMBI CUNI.

32. MNprBeneHne cUCTEMbI CKA K LIEHTPY (OCHOBHAS TeOpeMa CTaTukm).

33. Ycnosue cywecTsoBaHNS paBHOAENCTBYIOWERA A5 CUCTEMbI CUN.

34. YcnoBus paBHoBecusi abCcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3NNYHbIX CUCTEM CUN.

35. Tpwn popmbl yCnoBui paBHOBECUS MNOCKOW CUCTEMbI CU.

36. Ctatmuyecku onpenensieMble U CTaTUYECK HEONPELENMMbIE 3a0a4N.

37. PaBHoBecue TBEPOOro Tena npu Hanuumm TpeHns. TpeHne ckonbXeHus. TpeHne KaveHus.

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

CemecTp 2

Tekywwuin KOHTpONb

1. MMMcbMeHHOE poMallHee 3agaHue

Tembl 5,6, 7

3apnaya 26.18.

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

3apayva 27.10.

J[lBa reomeTpuyeckmn pasBHbIX U OOHOPOLHbLIX Wapa caenaHbl 3 pasnnyHbix Matepunanos. MNNOTHOCTM Matepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bosgyxe. CHntasi conpoTBieHne cpeabl MPonopLMOHanbHbIM
KBaZpaTy CKOPOCTW, ONPEOENNTb OTHOLWEHNE MAaKCUManbHbIX CKOPOCTEN WapoB.

3anaya 28.5.

Ins onpeneneHns macchbl rpy>XEHOro XenesHoO40POXHOro coctTasa Mexay TennosBo3aMun 1 BaroHamm yCTaHoBUN
nnHamomeTp. CpeaHee nokasaHue AuHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTas Habpan
ckopocTb 16 M/c (BHa4ane coctas CTOAN Ha MecTe). HainTn maccy coctasa, ecnu KoadhuumeHT TpeHus 0,02.

3apaya 30.9.

prc Ha4YnHaeT OBUraTtbCs C HayanbHoOW CKOPOCTbIO v0 no FOpI/I30HT8J1bHOI7I LuepoxosaT0|7| NJIOCKOCTN 1 NpoxoanT Ao
MNOSTHOW OCTAHOBKM paccTosHue s. Ol'lpe,ﬂ,eﬂI/ITb KOSCDC*)I/ILI.I/IGHT TPEeHUA CKONbXeEeHnA, cHnTasd, 4to cuna TpeHuns
nponopunoHanbHa HopMaJ/ibHOMY OaBNEeHUIO.

3apaya 30.15.
Hanucatb BbipaxeHne NOTEHUMANLHOM SHEPTUN YNPYro peccopsl, nporubatolleincs Ha 1 ¢M OT Harpy3ku B 4 kH,
npegnonaras, 4to I'IpOFI/I6 X BO3pacTtaeT npsamo nponopunoHaibHO Harpyske.

3apava 31.7.

MapawtotcTt maccol 70 kr BoiBpocuncs ns camonéta u, nponetes 100 M, packpbin NapawoT. HalTv cuny HaTsXXeHns!
CTPOMOB, Ha KOTOPbIX YENOBEK OblN MOABEIIEH K NapalloTy, ECNY B TEYEHUE NEPBLIX MSATW CEKYHA C MOMEHTA PACKPbITUS
napawoTa, Npu NOCTOSAHHOW Cune CONPOTUBNEHNS OBUXEHMNIO, CKOPOCTb NapawoTncTa yMeHblmnach o 4,3 m/c.
ConpoTrBneHNeM BO3ayxa OBUXEHNIO YenoBeka npeHebpeub.

3apava 32.26.
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OnpenennTb nepuog ceoboaHbIX kKonebaHuii rpy3a Macchl m, 3aXXaToro Mexay OByMs MPYXMHAMU ¢ pPasHbIMK
koadppmumeHtamn xéctkoctn C1 n C2.

3anava 32.71.

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

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

3apava 37.35.

Ha kakom paccTosiHimM OT LieHTpa Macc AoMXeH ObiTb MOABEWEH (PU3NHECKNI MASTHIK, 4TOObI Nepunoa ero ka4yaHuii obin
HanMeHbLnM?

3apaya 38.5.

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

2. KoHTponbHas paborta

Tembl 5, 7

KoHTponbHas paboTa coCToMT M3 TPEX-4eTbIPEX 3ada4, KOTopble CTyOeHTbl 6epyT U3 [3] cnnucka 0CHOBHOM nnTepatypbl.
Mo pasgeny "OdnHamuka" BbINOAHAOTCS 3agaHus u3 yucna: .1 - "ViHterpmposaHme onddepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepranbHO TOYKW, HAaXoAsIWencs NoL AEACTBUEM MOCTOSAHHbIX cmun”, [1.2 - "VIHTerpmpoBaHne
IndodepeHumanbHbIX ypaBHEHWU ABUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AeicTemeM nepemeHHbix cun”, 1.4
- "ViccnenoBaHme OTHOCUMTENLHOMO OABUXEHNS MaTtepuanbHon Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ONHAMUKU K
nccnenoBaHuIo ABUXEHUS MaTepuanbHomn Toukun”, [1.7 - "MNpuMeHeHe TeopeMbl 0 OBUXEHWUW LeHTpa Macce K
nccnenoBaHuio ABUXEHUS MexaHuyeckol cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 U3MEHEHNN KUHETNYECKOIA
SHEPIUM K U3YHEHNIO OBUXEHNS MEXAQHNYECKON CUCTEMDI".

3apaHus (M3 yMcna Bbllle NEPEUNCEHHbIX) U HOMEP BapuaHTa (Wngp) onpenensioTcsa npenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOM TETPaaM, Ha 06N10XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
crneunanbHOCTb, HOMEp rpynnbl, PamMmMnmsa 1 MHALManNbl CTyaeHTa 1 HassaHve Kkagoenpbl.

Mpv odhopMNEHNN KOHTPOMBHON PaboThl PEKOMEHAYETCS BbIMOMHATL CNefyoWwmne npasmna:

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

2) TEKCT YCNOBMSA 3a0a4u C YACNOBbIMU AaHHBIMU NepenncaTtb 13 3a4a4HnKa NoHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B Maclutabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AomnyckaeTcs
BbIMOSTHEHWNE YEPTEXEN OT PyKMU;

4) Ha YepTexax HeobxoOMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MepPbl U BCE BEKTOPbI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) peweHne 3a8a4 apryMeHTUpoOBaThb CCbINKaMn Ha onpeneneHns, akCUoMbl MU TEOPEMbI;

6) BCe BbluMCIeHWsl BeCTW B ByKBEHHOM hopMe, a YMCNOBbIe 3HaYeHNs ByKB MOACTaBNSATh INLWb B OKOHYATE/bHbIE
pesynbTaThl; 0coboe BHMMaHMWe cneayeT ob6patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BykB HE MEHEe 3 MM, CriedyeT BbiNONHSATb 6€3
CYILECTBEHHbIX MCMPaBNEHUI.

HeBbinonHeHWe aTnx pekoMeHaauunii 3aTpyoHIET NPOBEPKY KOHTPONbHOM paboThl 1 cO30aeT TPYLHOCTU NPW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTPeEHNS.

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afadm KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbIMMI, TO BCe
ucnpaeneHus cnenyet NPoOn3BOAUTb B TOM Xe TeTpaam Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT JonmXeH UcnpaBnTb BCce OTMEYEHHbIe owmnbku. Ecnn 3afayn pewweHbl NpasunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKO "nonyleHo Kk 3awmnTe". Kaxnoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbIX 3a4aHuiA [OMXHO ObITh
3alyeHo CTYOEeHTOM O4HO; B NMpoLecce 3alunTbl eMy npeanaraloTcs BONpOChl, OTHOCAWMECS K NPpeacTaBNeHHOMY UM
peleHuto 3aaa4, BONPOChl N0 Teopun Mo TeMaM 3a4ad; Kak npasuno, CTyaeHTy npegnaraeTtcs CaMoCTOATENbHO PELNTb
3adayy (MpvMep) No O4HON N3 TeM 3alMILAEeMOro KOHTPONbHOMO 3a4aHuns.

MNMocne 3awnTbl KOHTPONbHON PaboThbl, MPELYCMOTPEHHON y4ebHbIM NNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAeTCs K
3a4éTy 1 3K3aMeHy cornacHo y4ebHOMy nnaHy crneumanbHOCTU MO COOTBETCTBYIOWEMY pasaen Kypca TEOPETUIECKOA
MEeXaHUKW.

YKazaHusi K BbINOMHEHWIO 3aa4 KOHTPO/bHON paboTel no pasaeny "OuHamuka".

3anayu no JMHaMUKe peLaTcs aHaNMMTUYECKMM CNOcoOOoM - MYyTEM COCTaBNEHUS YPaBHEHWI OBUXEHUS TOYKW, TENA B
BbIOpaHHOI UM 3a4aHHON CUCTEME KOOPAMHAT.

Mpwn peweHnn 3a8ay 3apaHuin 0.1 "HTerpuposaHue ondepeHumnanbHbIX ypaBHEHWUA OBUXEHUS MATEPUANbHON TOYKMW,
Haxo4swWwemncs nog gencTenemM NocTosHHbIX cun” n [1.2 "VIHterpmposaHne augdepeHumanbHblX YPaBHEHUA OBUXEHNS
MaTepmanbHOM TOUKM, HaxoAsWencs noa AeicTBUEM NepeMeHHbIX cun" LenecoobpasHo NpuaepXuBaTbCcs cneaytoLlen
nocnenoBaTenbHOCTH:

1) ycTaHOBWTb 06 bEKT ABUXEHUS (TOYKY UK TENO);

2) BbISIBUTb BCE CBSI3U U NMoKasaTb Ha PacYETHON CXeMe UHepLManbHylo cUcTeMy oTcuéTa, Haubonee ynobHyio ans
COCTaBNEHWSI ypaBHEHUN LBUXEHWS;
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3) onpenennTtb cnocob 3anaHns ABUXEHNS TOYKN;

4) cocTaBUTb CXEMY AECTBYOWMX HA MaTepuasnbHYO TOYKY CUN, a B clydyae HeCBOOOLHOrO ABUXEHMWS TOUKU
npenBapuTenbHO NPUMEHUTb NPUHLMN 0CBOBOX1AEMOCTN OT CBA3EIA;

5) ycTaHOBUTb HayasbHble YCNOBMS OBUXEHNS TOYKN, T.€. Bblpasntb Npu t=0 ¢ HaYanbHble KOOPAUHATHI U NPOEKLMN Ha
KoopAMHaTHbIE OCY Ha4aNbHOM CKOPOCTU TOYKW;

6) cocTaBUTb HA OCHOBAHWW CXEMbI CU OCHOBHOE YPaBHEHVE OVUHAMMKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopAmHarT, T.e. COCTaBUTb cucTeMy amdodoepeHumarnbHblX YPaBHEHWNA OBUXEHNS TOYKN;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHEHWIA 3aaaqm Kowm OTHOCUTENBHO NCKOMbIX BEIMYUH, T.€. MPOUHTErpUpoBaTh
NONy4YeHHYI0 CUCTEMY YpaBHEHWI, ONpenenus NoCTOSHHbIE MHTErPUPOBaHUS U3 HaYasTbHbIX YCTOBUIA;

8) npounasBecTn KMHeEMaTM4yeckoe nccnegosaHmne Nony4eHHOro peLleHns;

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

Mpw pewenunn 3apay 3agaHus .4 "ViccnenoBaHve OTHOCUTENBHOMO OBUXEHNS MaTepuanbHon Touku" uenecoobpasHo
npuoepxXneartbCs CreayroLero niaHa:

1) BbISABUTb BCE CBA3U U M0OKa3aTb Ha PacyYéTHOW CXeMe MHepLUmnanbHyo (HENOOBUXHYIO) U HEMHepLMaNbHYIO
(MOOBUXHYIO) CUCTEMBI OTCHETA;

2) coCcTaBuTb CXEMy AEVCTBYIOWMX HA MaTepUanbHYO TOYKY aKTUBHbBIX CWJ1, @ B Cly4Yae HECBOOOAHOMO LBMXEHNS TOYKM
npeaBapuTenbHO NPUMEHUTb NPUHLMN 0CBOBOX AAEMOCTU OT CBA3EM 1 NokasaTb peakuun CBA3e 1 Cuilbl TPEHUS;

3) HalT ycKopeHme TOYKM B NEPEHOCHOM ABUXEeHMN 1 KOPMONNCOBO YCKOPEHUE;

4) onpenenutb NepPeHOCHY0 1 Kopronmcosy cunbl MHepLNK;

5) n3y4mntb nBMXEHNE HECBOOOAHOM MaTEPMaNbHOM TOUKM, NS YEro K AeACTBYIOWMM aKTUBHBIM CUNaM 1 peakumsaMm
cBazelt [ob6aBNUTb CUbl MHEPLIAM TOYKM, MOCIE Yero COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HavyasbHble YCNOBUSA OBUXEHUS TOYKN;

7) cOCTaBWTb U MPOUHTErpPMPOBaTh CUCTEMY AndbdepeHumnanbHbIX ypaBHEHUIA OTHOCUTENBHOMO ABUXEHMNS TOYKN;

8) n3y4as oTHoCUTENbHOE PaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWI A PABHOBECUS aKTUBHbIX CUST, peakuuii CBA3e 1
NEePEHOCHOW CUSTbl MHEPLNN;

9) npoaHanna3npoBatb Mosy4eHHOE peLeHne C TOYKN 3PEHNS KUHEMATUKMW.

MNpu pewerHnn 3apay 3anaHvsa 1.6 "MpuMeHeHe OCHOBHbBIX TEOPEM AUHAMUKMN K UCCNef0BaHMIO ABUXEHNS
MaTtepmanbHoM ToukKn" LenecoobpasHo NpuaepXneaTbCs creaytolen nocnenoBaTeibHOCTU:

TpaekTopuio ABUXEHWS TOYKM pa3buBaloT HA KPUBOMMHENHbBIE Y MPSMONUHENHBIE Y4aCTKu.

Ha Kpu1BONMHERHbIX yYacTkax TPaekTopun 4ns onpefeneHns CKOPOCTU TOUKM NCMONb3YT TEOPEMY 06 N3MEHEHM
KWHETUYECKON SHEePrumn TOUKW U OeNCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBnSOT CXeMy LENCTBYIOWMX HA TOUKY cui. B cnyyae nayyeHus oBMxeHus HeCBOBOAHOW TOYKM, NpeaBapuTensHO
ocBo60aNTb €€ OT CBA3€EN, BBeas AeCTBYyOWMEe peakumnn CBA3ei;

3) ycTaHOBUTb 3HAYEHUS MOLYNe CKOPOCTEl B HA4albHOM U KOHEYHOM MOMOXEHMUSX, HanpaByB X N0 KacaTenbHOM K
TpaekTopuu;

4) NpUMEHNTb TEoPeMyY 06 N3MEHEHWNUN KNHETUYECKON SHEPrW B MHTErPanbHOWM hopMe;

5) 13 nonyymBlLEroCs ypaBHEHNS onpenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHenHbIx yHacTkax ABUXEHNS TOYKU PYKOBOACTBYIOTCS CleaytowmmM:

a) B CNyyae 3afaHus OJIMHbI y4acTKa NPUMEHSIOT TeopeMy 00 N3MEHEHNN KMHETUYECKOW SHEPTUN TOUKU B MHTErPaNnbHOM
doopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHunsi BpeMeHW ABUXEHUS TOYKM NO NMPSIMONMHERHOMY YHacTKy NPUMEHSIOT TeopeMy 06 N3MeHeHNM
KONM4YecTBa ABUXEHNS TOYKWN B UHTErpanbHOn chopme. Npn aTOM NpuaepXmnBaroTcs cnenyowero anropnutMa peweHns:
1) BbIBMPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBnSAOT CXeMy OEACTBYIOWMX CUAl, BKNIOYAs U peakunn CBA3EN;

3) COCTaBNSAOT HA OCHOBAHUM TEOPEMBI 06 M3MEHEHMM KONNYECTBA ABUXEHNS TOUKN ONS ClyYas ABUXEHUS TOYKM NO
NNOCKOCTMN [Ba CKaNsIpHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TNX ypaBHEHWIA oNpenensitoT UCKOMble HEN3BECTHbIE.

Ins onpepneneHns naBneHns ABMXYILEACS TOYKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YIOT UAN OCHOBHYIO
TeopeMy OVHaMUKM B NPOEKLUMMN HA FMaBHY HOPManb, UK, NMPpUMeHsis npuHumn Fepmaxa - diinepa - Janambepa ons
mMaTepuasnbHOM TOYKK, 3annCblBalOT YpaBHEHE KMHETOCTATMKM B NPOEKLIUW Ha raBHYO HOpManb K KpYBOM, B KOTOPOE
BXOAWT LEHTPOBEXHAs cuna nHepuun.

3apauum 3apaHusa .10 "MprmeHeHne TeopeMbl 06 USMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MEXaH14eCcKo cucTembl” LenecoobpasHo pewarb B TaKOM NOCNen0BaTeNbHOCTH:

1) cocTaBUTb CXeMy BCEX OENCTBYIOWNX (BHEWHMX U BHYTPEHHUX) CUN HA TOYKK (Tena) CUCTeMbl. Tak Kak HUTK (KaHaTbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHMWE. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUMT TPEHUS KaYeHus Ten;

2) onpenennTb HadasnbHble U KOHEYHble CKOPOCTU TOYEK U YyrnoBble CKOPOCTWU Ten CUCTEMbI. Ecnn 3apaHbl ypaBHeHnsA
ABNXEeHNA Ten (TO‘-IeK), TO UX yrnoBble CKOPOCTN N CKOPOCTU LLEHTPOB MACC BblHUCNAKOTCA ONA ntoboro MoMeHTa BPEMEHMU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN YEPE3 NCKOMYIO BENINYMHY;
4) cocTaBUTb BbIPAXEHUE ANS KNHETUHECKON SHEPTUN CUCTEMBI;
5) onpenenuTb NyTU, NPOAAEHHBIE TOYKAMU NMPUIOXEHNS CUT MPY NPOXOXAEHNUM TENOM 1 paccTosHWS S;
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6) NMPUMEHUTb TEOPEMY 06 N3MEHEHUN KUHETMNYECKO SHeprmm n n3 coctaBNeHHOro BbipaxeHns onpenenntb NCKOMyo
BENNYUHY.

Ll,enbro KOHTpOJ'IbHOI7| paGOTbI ABNAeTCs npmo6peTeH|/|e HABbIKOB CaMOCTOATENIbHOIO peleHns NocTaB/ieHHbIX 3a0a4y U
npopa60TKa COOTBETCTBYIOWMNX TEM, NCMONb3yEMbIX 014 UX peleHns.

KoHTponbHas pabota cnocobcTByeT 3akpeneHunto, yrinybneHnto n 0606WweHnio Te0OPEeTUYECKNX 3HAHWI, a TakXe
MPUMEHEHMIO 3TNX 3HAHWI K PEEHNI0 pa3HO0BpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3apava O.1.

BapuaHnTt 1. Teno aemxertcs ua to4km A no yyacTtky AB (anvHow ¢=10 M.) HaKNOHHOW NNOCKOCTMW, COCTaBNSIOWEN Yron
a=30° c ropu3oHTOM, B Te4eHune T ¢. Ero HayanbHas ckopoctb VA=0. KOaghpMUNEHT TPEHUS CKOMbXEHUS Tena no
nnockocTtun paseH f=0,2.

B Ttouke B Teno noknpaet nnockocTb Co CKOpocTbio VB 1 nonagaet co ckopocTbto VO B Touky C nnockocTtu BD,
HakKNoHeHHOW nog, yrnom B=60° K ropn3oHTy, Haxo4sCb B Bo3ayxe T C.

Mpwn peleHnn 3apadn Teno NPUHATL 3a MaTepuanbHY TOYKY; CONPOTMBAEHME BO3AyXa HE YYUTbIBATb.

Hantn T n h.

BapuaHT 2. Teno aemxetca ns to4ku A no yyactky AB (OnnHOWM €) HAKNOHHOM NNOCKOCTU, cocTasnsowen yron a=15° ¢
rOPU3OHTOM, B TedeHue T C. Ero HayanbHas ckopoctb VA=2 M/c. KoappuuUmMeHT TpeHns CKONbXEHNs Tena no naockocTu
paseH f=0,2.

B Touke B Teno nokupaeTt nnockocTb CO CKOPOCTbIO VB 1 nonanaet co ckopocTbio vC B Touky C nnockoctn BD,
HaKNOHEHHOW nof, yriom B=45° K ropusoHTy, Haxoascb B Bo3ayxe T €. h =4 m.

MNpu peweHnn 3aga4m TeNO NPUHATL 32 MaTepuanbHYIO TOYKY; CONPOTUBNIEHNE BO34yXa HE y4nTbIBaTb.

Hawtu £ n y=f(x).

BapuaHT 3. JlbiXXHUK NoaxoaunT K Touke A yvacTtka TpamnnvHa AB, HaknoHeHHOro nog yrnom a=20° K ropusoHTy ©
nMelowWwero AnvHy £, co ckopocTbio VA. KosdhdmuUMEHT TPEHMS CKONMbXEHUS NbiX Ha yyactke AB paseH f=0,1. JTbXHWK OT
A no B gemxetca 1=0,2 c.; B To4ke B co ckopocTbio VB oH nokupaet TpamninH. Hepes T ¢ NbIXHWK NPU3EMASETCS CO
ckopocTbio VG B Touke C ropbl, coctasnsiowen yron f=30° ¢ ropu3oHTom. h = 40 M.

MNpu peweHnn 3a8a4m NPUHATL NbKHUKA 32 MaTepuanbHyIO TOYKY U HE Y4UTbIBATb CONPOTUBAEHUE BO3OyXa.

Haitu ¢ n vC.

BapuaHT 4. JlbiXHMK noaxoamT K Touke A yqactka TpamnanHa AB, HaknoHeHHoro nog yrnom a=15° K ropusoHTy 1
UMeIoLWero anvHy £, co cKopocTbio VA. KosdhdmuUMEHT TpeHMS CKOMbXeHUS NbiX Ha yyactke AB paseH f=0,1. JTbiXHWK OT
A no B gBmxetcsa T ¢; B To4ke B co ckopocTbio vB oH noknpaet tpamnnvH. Yepes T=0,3 ¢. NbIXHWK NPM3emMnseTcs co
ckopocTbio VG B Touke C ropbl, coctasnsiowen yron f=45° ¢ ropmsoHTom. h = 30 m.

MNpu peweHnn 3a8a4m NPUHATL NbKHUKA 32 MaTepranbHyIO TOYKY U HE Y4UTbIBATb CONPOTUBAEHUE BO3ayXa.

Haritu vB n vA.

BapuaHTt 5. Imes B Touke A ckopocTb VA=0 M/c, MOTOLMKN NOAHMMAETCS T € No y4acTky AB anuHon ¢=40 m.,
cocTaBnsowemy ¢ ropudoHtTom yron a=30°. MNpn NocTosaHHOK Ha Bcem yyactke AB gBumxyuwen cune P0 MoToumkn B TOYKE
B npuobpetaet ckopocTb VB=4,5 M/c 1 nepeneTaeT Yepes PoB WMPMHON d=3 M., HaX04sAChb B BO3ayxe T C 1 NPU3EMNssCb
B Touke C co ckopocTbio vC. Macca mMoToumkna ¢ MOTOUMKANCTOM pasHa m.

MNpu peweHnn 3agaym cymTaTb MOTOLMKA C MOTOLMKINCTOM MatepuanbHOW TOYKON N HE Y4MTbIBaTb CUMbl CONPOTUBEHNSA
OBUXEHMIO.

Hantn T n h.

BapuaHT 6. VImes B Touke A ckopocTb VA=0 M/c, MoTOLMKN nogHnMaeTcs T=20 c. ¢ no y4actky AB anvHor ¢,
cocTaBnsowemy ¢ ropudoHTom yron a=30°. MNpn NocTosHHOK Ha BceM yyactke AB nBuxyuwen cune P moToumkn B Touke B
npuobpeTaeTt cKOpocTb VB 1 nepeneTaeT Yepes poB WMPKMHON d=3 M., HaxoasCh B Bo3ayxe T C 1 npuaemnsisick B Touke C
co ckopocTbio VC. Macca motoumkna ¢ MOToUMKAMCToM pasHa m=400 kr. h = 1,5 m.

MNpu peweHnn 3agaym cymTaTb MOTOLMKA C MOTOLMKINCTOM MatepmanbHOWM TOYKON N He Y4MTbIBaTb CUMbl CONPOTUBNIEHNS
OBUXEHMIO.

Haitn P n ¢.

BapuaHT 7. KameHb ckonb3uT B TedeHne T ¢ no y4acTky AB oTkoca, coctasnstowemy yron a=30° C ropr3oHTOM 1
umetowemy anuHy £=3 M. Ero HavanbHas ckopoctb VA=1 M/c. KoadhhnuneHT TPEeHNS CKONbXEHMS KaMHS Mo OTKOCY
paseH f=0,2. Nimes B Touke B ckopocTb VB, kameHb 4epes T ¢ yoapseTtcs B Todke C 0 BEPTMKaNbHYIO 3aLWMTHYIO CTEHY.
MNpu peweHnn 3aga4m NPUHATL KAMEHb 3a MaTepuanbHyo TOYKY; CONPOTMBAEHNE BO3ayXa He y4uTbiBatb. d=2,5 M.
Hantmhn T.
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BapuaHT 8. KameHb ckonb3ut B TeveHne T=1,5 ¢. no yyactky AB oTtkoca, coctasnsiowemy yron a=15° ¢ ropusoHTOM 1
umetowemy onuHy £=3 M. Ero HasanbHas ckopocTtb VA. KoagoULNEHT TPEHNS CKOMbXEHMS KaMHS MO O0TKocy paseH f=0.
Nwmes B Touke B ckopocTtb vB=3 M/c, kameHb 4epe3 T ¢ yoapsetcs B Touke C 0 BEepTMKaNbHYO 3aWMTHYIO CTeHy. [pn
pelweHny 3aaaym NPUHATbL KAMEHb 3a MaTepurasbHyO TO4KY; CONPOTUBMEHME BO3OyXa HE y4nNTbiBaTb. d=2 M.

Hantn vA n h.

BapuaHT 9. Teno aemxertcs ua To4kum A no yyacTtky AB (onvHow £) HakNOHHOM NNocKocTH, cocTasnatowwern yron a=30° ¢
ropnsoHToM. Ero HayanbHasa ckopocTb VA=1 m/c. KoadpdomumeHT TpeHust ckonbxeHns paseH f=0,1. Yepes 1=1,5 c. Teno B
Toyke B co ckopocTbio VB nokmpaeTt HaknoHHYI0 NNOCKOCTb U NafaeT Ha ropusoHTanbHYI0 NNOCKOCTb B ToUKy C co
ckopocTbto VC; Npu 3TOM OHO HaxoamTtcs B Bosayxe T C.

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

Hantn vB n d.

Bapuant 10. Teno gsmxetcs ns to4km A no yqactky AB (anvHom =6 M.) HaKNOHHOI NNOCKOCTMW, COCTaBNSIOWEN Yron
a=30° ¢ ropun3oHTOM. Ero HavanbHas ckopocTtb VA=0. KoadpcomumneHT TpeHuns ckonbxeHns paseH f=0,2. Yepes T ¢ Teno B
To4ke B co ckopocTbio VB nokmpoaeTt HaknoHHYI0 NNOCKOCTb U NagaeTt Ha ropu3oHTanbHYI0 NNOCKOCTb B To4Ky C co
ckopocTbto VC; Npu 3TOM OHO HaxoamTtcs B Bo3gyxe T ¢. h =45 wm.

MNpu peweHnn 3apa4m NPUHATL TENO 3a MaTepUasbHYIO TOYKY U HE Y4UTbIBATb CONPOTMBAEHUE BO3ayXa.

Haitu Tt n vC.

BapuaHT 11. Nmes B Touke A ckopocTb VA=7 M/C, TENO OBMXETCSH MO rOPU30HTaNIbHOMY y4acTky AB anvHow =8 M. B
TeyeHme T ¢. KoadppuumeHT TpeHns CKonbXeHns Tena no nnockoctun paseH f=0,2. Co ckopocTblo vB Teno B Touke B
nokmgaeT N1oCKoCTb K nonagaet B Touky C co ckopocTbio VG, Haxoasck B Bo3ayxe T c. [Mpum peweHnn 3agayv npuHATb
Teno 3a MarepurasnbHylo TO4KY; CONPOTUBAEHME BO3yXa HE y4nTbiBaTh. h = 20 M.

Haitn d n vC.

BapuaHT 12. Imest B Touke A CKOpPOCTb VA, TENO OBUXETCS NO ropn3oHTanbHOMy ydactky AB onvHoi (=3 M. B Te4eHne T
c. KoadhdomumeHT TpeHms ckonbxeHus tena no nnockoctn paseH f=0,3. Co ckopocTbio vB=3 M/c Teno B Touke B
nokmaaet nNnockocTb 1 nonagaet B Touky G co ckopocTbio VG, Haxoasck B Bo3ayxe T c. Mpu peweHnn 3agayv npuHATb
Teno 3a MarepuasnbHylo TO4KY; CONPOTUBAEHME BO34yXa He y4nTbiBaTh. h = 5 m.

HantmvAnT.

3. YcTHbIN onpoc

Tembl 5, 6,7

1) Kakas cuctema otcuéTa HasblBaeTCsa MHepLUUanbHOnN?

2) Cchopmynupyiite BTOPOI 3aKOH HbloTOHa.

3) CchopmMynupyiiTe ABE OCHOBHbIE 3a4a4M OMHAMUKN MAaTEPUaNbHOM TOYKMN.

4) KakoB nopsaok peleHust obpaTHOM 3a4a4n AMHAMUKN MaTepuanbHON TOYKN?

5) Cchopmynupyiite NPUHLMN OTHOCMTENBHOCTU KNAaCCUYECKO MEXAHUKN.

6) Kakune cywecTBytoT BuAbl MPSIMONIMHENHbIX KonebaHuii MaTepuanbHOn TOHKNA?

7) Korpa 3atyxarollee LBMXEHNE MaTepUanbHO TOYKM SBNSeTCs KonebatenbHbiM, a KOraa - anepuoanyeckum?

8) Kak onpegnensietcsi LEHTP Macc CUCTEMbl MaTepuranbHbIX TOYeK?

9) Kak onpegnensetcs noTeHunanbHoe cunosoe none?

10) Mo kaknM PopMynaM MOXHO HaMTL aneMeHTapHyo paboTy cunbl?

3auert

Bonpochl k 3a4eTy:

JunHamuka

1. [NpenMeT 1 OCHOBHblE 3aaa4u AuHaMUKN. OCHOBHbIE MOHATUSA U 3aKOHbI KNAacCUYeCKo MexaHuku. HepunanbHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTM KNaccuyeckon MexaHnkn. OCHOBHbIE NPEACTaBNEHNS O NPOCTPAHCTBE U
BPEMEHMU.

2. OndpbdbepeHumnanbHble ypaBHEHNS OBUXEHNS MAaTEPUanbHON TOYKU B MHEPLMASIBHOW CUCTEME OTCYETA NPW Pa3NNYHbIX
cnocobax 3afnaHust ABuxeHus. Cunbl B AHaMuKe.

3. Teopema 06 N3MEHEHNM KONMYECTBA OBVUXEHUS MAaTEPUAbHOM TOUKMU.

4. BTopas oCHOBHas 3agada AUHaMUKW OS5 TOUKM 1 €€ peleHne B YaCTHbIX CnydYasx 3adaHus cunbl. NpsamonuHeriHoe
OBUXEHME MaTepMaNbHOM TOYKM NOL OEACTBUEM CUMbl, 3ABUCSLLEN OT BPEMEHW; NPSMONUHEHOE OBUXEHWE
mMaTepuanbHOW TOYKU NOL OEACTBUEM CUJIbl, 3aBUCSILEN OT MONOXEHNS TOYKW; MPAMONMHENHOE OBUXEHNE MaTEPUANbHONA
TOYKW NOL OEACTBUEM CUSIbI, 3ABUCSLLEN OT CKOPOCTW TOYKM.

5. Teopema 06 U3MEHEHU MOMEHTA KONMYECTBA ABMXEHNS MaTepuanbHoi Touku. Cnydai coxpaHeHnst MoMeHTa
KoNMyecTBa OBUXEHUS MatepuanbHOM TOUKK.

6. OnemeHTapHas pabota cubl; paboTa Ha KOHEYHOM NyTH.

7. Teopema 06 N3MEHEHWW KMHETUYECKOW SHEPTUN MaTepuanbHON TOHKN.

8. MNoTteHumanbHble cunbl. Crnosoe none, yCnoBns NOTEHUMANbHOCTU CUNOBOr0 NoNs. 3akKOH COXPaHEHWS MEXaHNYECKOA
SHEPrun MatepuanbHOM TOYKM.
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9. MiHTerpan aHepruu. [oHATUE O paccemBaHnm NOMHON MEXAHWNYECKON SHEPTUN.

10. MNoTeHumnanbHas QHEeprua Cunbl TAXeCTW. MoTeHumnanbHas JHeprmn4 nons ueHTpasibHbIX CUN. MoTeHunanbHas Heprusa
BOCCTaHaBNMBaroLen cusbl NPY>XNHbI.

11. KonebartenbHoe ABMXeHne MatepuanbHoi Touku. CeoboaHble HesaTyxatolme konebaHns MatepranbHOn TOUKK.
YpaBHeHue 1 rpadouk ceoboaHbIx KonebaHuin. AMNnuTyaa, 4actorta v dpasa konedaHuii.

12. 3atyxatowme konebaHns matepuanbHON TOUYKU. 3aBUCUMOCTb KOOPAUHATEI MaTEPUANBHON TOUKMU OT BPEMEHNW NpU
3atyxarowmx konebaHusx (Cnyyain Manoro ConpoTUBREHUS, cnyyali 60MblWOro CoNPOTMBAEHNS). ANeproLnyeckoe
OBUXEHME TOUKMW.

13. BblHyXaeHHble konebaHuns MatepuanbHoit To4kU. BblHy X OeHHble konebaHns npw oTCYTCTBUM CO-MPOTUBNEHNS.
KoahpuumeHT auHamMmnyHocTh. SBneHne GrueHuni.

14. BblHyXXAeHHble KonebaHns maTepuanbHoin ToUKU. BbiHyXAeHHblE KonebaHus npu OTCYTCTBUM CO-MPOTUBIEHNUS 1 NPK
p = w. SIBNeHne pe3oHaHca.

15. KonebatenbHoe OBMXeHWe MatepuanbHOi ToUKU. BeliHyXXAeHHbIe konebaHusi Npy Hanuymnm BS3KOro CONPOTUBNEHUS.
OnpegneneHne obLwero peleHns HeO4HOPOLHOrO ANddEPEHUNANBHOMO YPaBHEHNS Bbl-HYXXAEHHbIX KonebaHwiA.

16. AMNnuTyaa, 4actoTta u cpasa BbiHYyXXAEHHbIX KonebaHui.

17. OuHammka HecBoboaHOW MaTepuranbHoi To4ukn. Cesau. MpuHUMN 0CBOBOXOAEMOCTM OT CBA3MN.

18. Teopema 06 N3MEHEHUUN KMHETUYECKOI SHEeprun anst HeCBOBOOHOMO OBUXEHNS.

19. dndbcbepeHumanbHble ypaBHEHUS OBUXEHNS MATEPMANbHON TOYKM MO 3a4aHHON HEMOABUXHOWN KPUBOIA.

20. MaTematunyeckuii MasiTHVK. BbiBog chopMynbl nepuoga konebaHuii MaTeMaTn4eckoro MasiTHUKa.

21. OcHoBHOE ypaBHeHne qUHaMUK OTHOCUTENIbHOIO OBUXEHWUA; NepeHOoCHas 1 KOpI/IOJ'II/ICOBa CUnbl NHeEpUnn.
OTtHocutenbHoe paBHOBECKE.

22. TeopeMa 006 N3MEHEeHUN KUHEeTUYeCKOo 3Heprmm B OTHOCUTENbHOM OBUXEHUN.

23. MexaHnyeckas cucrtema; knaccmgomkauus cun, oencTeyowmx Ha cuctemy. CBoncTea BHyTpeHHUX cun. Macca
CUCTEMbI, LEHTP Macc. MOMeHT nHepummn Tena.

24. InchhepeHumanbHble YPaBHEHNS OBUXEHUSA CUCTEMbBI MATEpPUanbHbIX TOYEK.
25. Teopema 0 OBMXEHUUN LLleHTpa MacC CUCTEMbI.

26. Teopema 06 N3MEHEHWWN KONMYECTBA OBUXEHNS MEXaHNYEeCKol cucTeMbl. IHTerpan konmyectsa ABUXEHNS
MEXaHN4YeCKON CUCTEMbI.

27. MOMEHT KonnyecTBa ABUXEHNS MEXAHNYECKOA CUCTEMBI (KVIHeTVI‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HENOOABNXHOIo
LleHTpa 1 OTHOCUTESNIbHO HEMOOBUXHOW OCWU. TeopeMa 06 U3MEHEHUN KMHETUYECKOrO MOMEHTA. MHTeraﬂ KWHEeTn4ecKoro
MOMeEHTa.

28. KnHetnyeckas sHeprusi MexaHM4eckoi cuctemol 1 cnocobbl eé BbluncneHust. KnHetuyeckas sHeprus TBEpaoro tena
B pPasnuyHbIX cnyyasx asuxeHus. MoMeHT nHepuum TBEpLOro Tena.

29. TeopeMa 006 N3MEHEHUN KUHETUYECKOA aHeprun MeXaHN4eCKOWM CUCTEMDI.

30. PaboTa (anemeHTapHas pabota cunbl, nonHas paboTta cunbl, CyMMa 3NeMeHTapHbIX paboT cui, cyMMa MnomHbix paboT
CVIJ'I). YCJ'IOBI/IH, npu KOTOpPbIX CO6J'IIOJJ,aeTCF| 3aKOH COXpaHeHu4d MONHOMN MexaHN4YecKkomn 3HEepPrmm cnCcTembl CO CBA3AMI.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNMBaHUA 3HAHUA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapakTepn3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

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

Lna 3a4éra:

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

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUIA, HAaBbIKOB U (UNN) OnbiTa Ortan | KonnuectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yHLLUX 3Tanbl OPMUPOBAHMNSA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

MucbmeHHoe  |OByyarowmecs NonyyaroT 3afaHue Nno OCBEWEHMIO ONpenenéHHbIX TEOPETUHECKIMX
noMalHee BOMPOCOB UKW peLeHnio 3aaady. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
3agaHue coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MAaTEPMANOM Mo TEMe
paboTbl, aHANMTU4YECKME CMOCOBHOCTY, BNaAeHNe MeTo4aMM, YMEHUS N HABbIKK,
HeobXoAMMble NS BbINONHEHUS 3aaHUA.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 2 30

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUNYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6I.I.I,6HVI$IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 3 10
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMyIMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OOMOoNHUTEebHbIE BOMPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOIA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA N PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TeKkyL i KOHTPONb

MucbMeHHoe  [O6yyalolmecs NonyyaroT 3ajaHue Mo OCBEWEHNIO OnpefenéHHbIX TeOPeTUYECKMX
JoMallHee BOMPOCOB 1N pelueHno 3aaay. PaboTta BbinonHsAeTCcs NMCbMEHHO AoMa U 1 20
3afjaHve cnaétcs npenopasatento. OUeHVBAOTCS BNafaeHne Matepuanom no teme
paboTbl, aHaNUTUYeckne cnocobHOCTU, BNaaeHne MeToaamm, YMeHUs 1 HaBblKu,
HeoOXoauMble ONS BbINOMHEHMS 3a0aHNIA.

KoHTponbHas |KoHTponbHas pabota npoBoANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 2 25
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEHMsl U HaBbIKK, HeO6X0aUMble AN BbINOMHEHWS! 3a0aHWiA.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS Ha NpakTuieckmx 3aHsTuax. Obyyatowmecs
BbICTYNaloT C Aoknagamu, COOBWEHNSAMN, AOTONHEHNSIMU, Y4acTBYIOT B 3 5
IMCKYCCWK, OTBEYAlOT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JoMallHel NoAroTOBKM Mo Teme, CroCOBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepuvan, aHanMa3npoeaTtb, OPMyNIMPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNINHBI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NMPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensMm 1 npenocTaBneHHbIx aoctynos HYM KY;

- B MeYaTHOM BUAE - B poHAe brnbnuoTteku HabepexXHOUENHMHCKOro MHCTMTYTa (connmnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nnTepatypy Ha aboHEMEHTE Mo YnTaTtenbckuM unetam B COOTBETCTBUM C MPaBmUiaMm NONb30BaHNA
6r1bnnoTeKoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3naHni GbNNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHONM nuTepaTypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON 4N OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U MPU N3MEHEHWN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHcKoro nHeTutyTa (ounmnana) KoY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

NHdbopmaLumoHHo-06pa3oBatenbHblii noptan "OpeaHna” - hitps://bcoreanda.com/
OTkpbiToe obpaszoBaHme - hitps://openedu.ru/
MpoekT no oHnarH-06y4eHunto "Coursera” - https://www.coursera.org/

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumun CunctemMatnanpoBaHHbIe 3HaHUS NO M3y4aeMon AUCLUNANHE 3aKNaabiBalTCs Ha NEKLMOHHbIX
3aHATUSAX, MOCELWEHME KOTOPbIX yHawmmmcs 06s3atenbHo. B xone nekuum oHy BHUMATENbHO Cnenat
3a X0O0M M3NOXEHUs MaTepuana nekTopa, akkyparHo BegyT KOHCNeKT. KOHCnekTupoBaHmne nekumm -
0[Ha 13 POPM aKTUBHOW CAMOCTOSTENbHOW PaboTbl, Tpebytowas HABLIKOB U YMEHUI KPATKO,
nocnenoBaTenibHO 1 NIOrM4HO POPMUPOBATL MONOXEHNS TEM. HESICHbIE MOMEHTbI BbIICHSIOTCS B
KOHLe 3aHATUS B OTBEAEHHOE Ha BONPOCHI Bpems. PekomeHayeTcs B Kpatyariime Cpoku nocne ee
npocnywuneaHms npopaboTtatb Matepuan, a KOHCMEKT LOMOMHUTbL Y OTKOPPEKTNPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOANT B NAMSATV €€ COAepXaHune, No3BonseT
JONOMHWTL 3annCb, BbIAENWUTb rNaBHOE, TBOPYECKWN 3aKkpenuTb Matepuan B namatn. KoHTponb
KOHCMEKTMPOBaHUS NEKLUMOHHOr0 Matepuana CTygeHTOB MOXET NPOBOAUTLCS C UCMOb30BaHNEM
OMCTaHLMOHHbBIX TEXHONOMUiA, Hanpumep, B koMaHgax "Microsoft Teams" nnu "BupTyanbHas
aynutopus" B IM4HOM kKabuHeTe caita https:/kpfu.ru.

npaktuyeckue | MNoceweHune n pabota CTyAeHTa Ha NPaKTUYECKOM 3aHSTUM MO3BONSIET B NPOLIECCE pPeLeHMs

3aHATMA MpPaKTUYeCKMX 3aAa4y U KONNEKTUBHOIO 06CYXAEHNS Pe3ynbTaToB UX pewweHus rnybxe yCBonTb
TeopeTnyeckue NonoXxeHns, coopMnpoBaThb OTAENbHbIE NPAKTUYECKNE YMEHWUS U HABbIKK, HAYYNTLCS
npaBuibHO 06OCHOBLIBaTb METOAUKY BbINMONHEHWUS PACYeTOB, YETKO W MOCNeAoBaTeNnbHO NPOBOANTb
pacyeTbl, opMyIMpPoBaTh BbIBOALI 1 NPeanoxeHns. PaboTta Ha NpakTUYecKoM 3aHSTUM Aaet
BO3MOXHOCTb CTYAEHTY BCECTOPOHHE M3Y4YuUTb AUCUUMANHY U NOArOTOBUTLCS AN CAMOCTOSTENbHOM
paboTbl. B npouecce BbINOMHEHUS ayAUTOPHbBIX NPaKTUYECKNX paboT CTyAEeHT noaTeepxaaeT
NONyYeHHbIE 3HAHNS, YMEHWNS N HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLNE KOMMAETEHLMN.
KoHTponb pesynbTtaToB NpakTUYeCKMX 3aHATUA CTYOEHTOB MOXET NPOBOAUTLCS C UCMONb30BaAHNEM
ONCTaHLMOHHBIX TEXHONOIMI, HanpuMmep, B komaHaax "Microsoft Teams" nnn "BupTtyanbHas
ayomTtopus" B IM4HOM KabuHeTe caiita https:/kpfu.ru.

camocTtosi- | CamocTosiTenbHasi paboTa cTyneHTa npeanonaraet paboTy ¢ Hay4yHoi 1 y4ebHOM NnuTepaTypoi,

TenbHas yMEHUe co30aBaTtb TEKCThl. YPOBEHb U rybUHA YCBOEHUS AUCLMUMIUHBI 3aBUCAT OT aKTUBHOM 1

pabota cvcTeMaTnyeckor paboTbl HA NEKLMSIX, U3YYEHNSI PEKOMEHLOBAHHOW NUTEPATYPLI, BbINONHEHUS
KOHTPOSbHbIX MUCbMEHHbIX 3a4aHunii. B cryvae 3aTpyHEHW, BOSHVKAIOWMUX NPU M3y4eHun y4ebHoii
LUCUMNVHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTauMer K npenonasarento, peanmays
pasnnyHble KOMMYHMKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCY/bTauun (HENOCPEACTBEHHO B
YyHUBEpPCUTETE B Yacbl Mpuéma npenogasaTens, 3a04Hble KOHCynbTaumm (NoCpeacTBOM 31EKTPOHHOM
noyThl). KOHTPONb pe3ynbTaToB BbIMOMHEHHBIX CAMOCTOSITENbHbIX PABOT CTYAEHTOB MOXET
NPOBOAUTLCS C MCMONb30BaHNEM AMNCTAaHLUMNOHHbBIX TEXHONOrMIA, HanpumMep, B komaHaax "Microsoft
Teams" nnu "BupTyansHas ayoutopus” B nnyHoM kabrHete caita https:/kpfu.ru.

YCTHbIA onpoc | YCTHbIA 0npoc NpoBOAMTCS Ha MpakTUYeckux 3aHaTusix. Obyyarowmecs BeICTynatoT ¢ Aokaaamu,
C006LWeHNSIMA, AOMNOMHEHUSIMM, YHACTBYIOT B ANCKYCCUM, OTBEYAIOT HA BOMPOCHI Npenoasarens.
OueHunBaeTcs ypoBeHb foMallHeh NoAroTOBKM Mo TeMe, CNoCoBHOCTb CUCTEMHO M NOTMYHO U3naratb
matepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb HA [OMONHUTENbHbIE
BOMPOCHI. YCTHbIA ONPOC CTYAEHTOB MOXET NPOBOAUTLCS C UCMONMb30BAHNEM ONCTAHLMOHHbIX
TEXHONOrMM, Hanpumep, B komaHaax "Microsoft Teams" nnn "BupTtyanbHas ayautopums” B TMHHOM
kabuHeTe caiita https:/kpfu.ru.

nMcbMeHHoe | [pwy BLINOMHEHUM NUCbMEHHBIX AOMAWHMX 3a4aHWA HEOOX0AMMO CHayana NpoYnTaTh OCHOBHLIE
JoMawHee | NOHATUSA M NOAX0A4bl MO TeMe 3a8aHuns. [pu BbINOMHEHNN YNIPaXHEeHNS UM 334341 HYXHO CHavYana

3anaHve MOHATb, 4TO TpebyeTcs B 3aade, Kako TEOPETMYECKMIA MaTepUan Hy>XHO MCNONb30BaTb, HAMETUTb
nnaH peleHns 3agayun, a 3aTeM NPUCTYNUTb K pacyeTam u caenatb Ka4eCTBEeHHbI BbiBoA. KOHTpOnb
BbINOMHEHNS MMCbMEHHOMO AOMalWHero 3agaHus CTyaeHTaMm MOXeT NPOBOAUTLCS C NCMONIb30BaHNEM
OMCTaHLMOHHbBIX TEXHONOMUiA, Hanpumep, B komaHaax "Microsoft Teams" nnu "BuptyanbHas
ayomTopus" B NMYHOM KabuHeTe caiita hitps:/kpfu.ru.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

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

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

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

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

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

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

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

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

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

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

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

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

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

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

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

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

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

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

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

Mporpamma 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)
51.0.09 Teopetu+eckasi MexaHuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)
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3ajay KOHTPOMbHbIX PaboT AN CTYAEHTOB 3a04HOM hopMbl 06yyeHus/ ®. [. Baipamos, M. X. Mypcanumos, P. T
Xakumos. - HabepexHble YenHbl: N3a-so KamlA, 2003. - 134 c. - TekcT: HenocpeacTeeHHbIA. ( Kadpenpa MuK 50 ak3.)

9. baiipamoB b.®. Kpatkuii kypc TeopeTundeckoin mexaHnkn. Yacte 1. Ctatuka: yuebHoe nocobue/ d. [. Baipamos, b.
@. baiipamos . - HabepexHsble YenHbl: U3a-80 HYU KDY, 2017. - 111 ¢. - TekcT: HenocpencteeHHbI. ( Kadgpenpa MuK
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 08.03.01 "CtponTenbcTso”.

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

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 26 u3s 26. Bl YHH
rlorlyfos

ARl | AL O



