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Mporpamma aucumnnuHbl "TeopeTnyeckas mexaHuka"; 15.03.05 KoHCTPYKTOPCKO-TEXHONornieckoe obecneyeHme ManHOCTPOUTENbHbIX
NpPOW3BOACTB; AOLEHT, K.H. (poueHT) Papaees A.P.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "TeopeTnyeckas mexaHuka"; 15.03.05 KoHCTPYKTOPCKO-TEXHONornieckoe obecneyeHme ManHOCTPOUTENbHbIX
NpPOW3BOACTB; AOLEHT, K.H. (poueHT) Papaees A.P.

Mporpammy oucuunnnHel paspaboTan(a)(n) LoOUeEHT, K.H. (poueHT) dapaees A.P. (Kadhenpa MexaHukum u
KOHCTpyunpoBaHus, ABToMmobunbHoe oToeneHune), ARFardeev@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CNOCOBHOCTbIO pelaTtbh CTaHAapTHbIE 3a4a4M NPOdDECCUMOHANBbHOM esiTeNbHOCTM Ha

OCHOBE MHGOPMALMOHHON 1 61BAMorpadomyeckoit KynbTypbl C MPUMEHEHUEM
MHEPOPMALVOHHO-KOMMYHUKALMOHHbBIX TEXHONOTWIA U C Y4ETOM OCHOBHbIX
TpeboBaHUin MHOPMaLMOHHOW 6e3onacHOCTH

MK-11 CNOCOBHOCTBIO BBIMONHATL PabOoThl MO MOAENNPOBAHMIO NPOAYKLMMN 1 0O EKTOB
MaLIMHOCTPOUTENbHBIX MPOU3BOACTB C UCMONb30BAHNEM CTaHOAPTHbLIX NaKeTOB U
CPeLCTB aBTOMATU3VMPOBAHHOrO NMPOEKTUPOBAHNS, NPUMEHSTL anropuTMUYECKoe 1
nporpamMmHoe obecneyeHre CPeacTB M CUCTEM MALIMHOCTPOUTENbHBIX NPON3BOACTB

BbINyCKHMK, OCBOMBLUWIA AUCUMUMANHY:
JlonxeH 3HaThb:

3HaTb cnocobbl HAXoXAeHNs He06X0AUMbIX cun, obecneynBaoWmx 3agaHHOEe OBUXEHME NN paBHOBECKE 3/IEMEHTOB
N 3BEHbEB PA3/TINYHbIX MEXAHWN3MOB, MalWWuH n COOpy)KGHI/IVI.

JonxeH ymeTb:

DYMeTb ncnonb3oBaTb pPa3NninyHble q)OpMyJ'IbI ONa HaxoxgeHnda KnHeMaTtn4ecknx n AHaMn4eCckmnx XxapaktepucTuk
n3y4aemMoro oBumXxeHus.

(YmeTb aHannanposath nonyyeHHbie pe3ynbTarthi.

JonxeH Bnanetb:

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

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:
[ DemoHcTprpoBaTh COCOGHOCT MOHUMATL EAVHCTBO PA3NNYHbIX (POPM ABUXKEHMS, POb 3aKOHOB MEXaHMKM NP
aHanuae sIBNeHNi Npupoabl.

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

2. MecTo aucuMnnuHbI B CTPYKTYpe OCHOBHOW NpocdpeccrnoHanbHon o6pa3oBaTenibHOU NPOrpaMmbl BbiCLLIETO
obpasoBaHus

LaHHas y4ebHas oncumnnmHa BkitodeHa B pasgen "b1.6.15 OucumnnmHel (Mogynu)" 0CHOBHOWM NpodoecCroHanbHoi
obpasoBatenbHoli nporpammel 15.03.05 "KoHCTPYyKTOPCKO-TEXHONOrMYyeckoe obecnedyeHne MawmnHOCTPOUTENbHbIX
npoun3eoacTs (TEXHONOrMs MalMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOi (06LenpPodeECCNOHANBHOM) YaCTU.
OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. 06bem aucumMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 72 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTM4eckne 3aHsTus - 36 4aca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMNHDIL: 3a4eT C OLIEHKOW BO 2 CEMECTpE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumn 3aHATUSA paboTbl

Tewma 1. BeegeHue. [Mpeamet v

1. pasnenbl ANCUUMNHBL, NX 3a4a4u. 2 2 2 0 4
Tema 2. CnoxXHoe OBUXEHNE TOYKN,

2. TBEPOOro Tena. 2 2 2 0 4
Tema 3. Nnockoe aBuxeHune

8. TBEPOOro Tena. 2 2 2 0 4
Tema 4. BpauweHwve TBEpLOro Tena
BOKPYI HEMOABUXHOW TOYKW.

4. CBoboaHoe OBUXEHWE TBEPAOr0O 2 2 2 0 4
Tena.
Tema 5. Ctatnka. OCHOBHbIE

5. MOHATUS U aKCUOMbI CTATUKMN. 2 2 2 0 4

6. Tema 6. Teoprsi MOMEHTOB 1 Nap cun. 5 > 5 0 4
Tema 7. PaBHoBecue abCcontoTHO

7. TBEPOOro Tena. 2 2 2 0 4
Tema 8. PaBHoBecue Tena npu

8. [Hannymm TpeHns. LleHTp TaxecTtu 2 2 2 0 4
TBEPOOro Tena.
Tema 9. BeeneHue. 3akoHbl

9. HbtoToHa. 3anauv onHamuku. 2 2 2 0 4
Tema 10. OuHamrka HecBoboOHO

10.|TOYKN, AMHAMMKA OTHOCUTENbHOIO 2 2 2 0 4
OBUXEHNS TOYKMU.
Tema 11. NMpamonunHenHble

1. konebaHms TO4KW. 2 2 2 0 4

12 Tema 12. Cuctema matepuanbHbix 5 > 5 0 4
TOYEK.
Tema 13. Obwwwme Teopembl JUHAMUKN

13.|MaTepunanbHOM TOYKN U 2 4 4 0 8
MeXaHN4YeCKo CUCTEMBI.
Tema 14. MpunoxeHus obmx

14. TEOPEM OMHAMWKN K TBEPLOMY Teny. 2 2 2 0 4
Tema 15. SneMeHTbl aHaNNTNYECKOM

15. MeXaHUKK. 2 2 2 0 4
Tema 16. MpuHUKMN
MamunbToHa-OCTpOrpanckoro.

. MoHsATUE 06 YCTOMYMBOCTU 2 2 2 0 4
paBHOBECHS.

17.[Tema 17. Teopwus ynapa. 2 2 2 0 4
WNtoro 36 36 0 72

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. BeepeHue. NMpenmet n pasgenbl AUCLUUMIUHBI, UX 3a8a4M.

MpeaMeT 1 pasnensl LUCUMNKHBI, X 3aa4un. KnHematrka To4kn. Cnocobbl 3anaHus oBrnxeHust Touku. KnHematrka
TBEPLOro Tena. MoHsTue 06 abcontoTHO TBEPAOM Tene. MocTynatenbHoe ABUXeHUe TBEPLOro Tena. BpaweHve
TBEPLOro Tena BOKPYr HEMOABVXHOR OCH.

TpaekTopus 1 ypaBHEHUE OBVXEHUS TOYKM, HAX0XAEeHNe CKOPOCTH U YCKOpeHUs To4Ykn. BpawartenbHoe ABXeHue
TBEPOOro Tena BOKPYr HEMOABMXHON OCH.

Tema 2. CnoxHoe OBNXEHUe TOUYKU, TBEPAOro Tena.

PerncrtpaumoHHbin Homep 10289343519
Crpanuvua 4 u3 20.
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CnoxHoe aBuxXeHue To4ku, TBEpaoro Tena. ABContoTHOe, OTHOCMTENbHOE, NEPEHOCHOE OBUXEHUS. ABCONIOTHbIE,
OTHOCUTENbHbIE, NEPEHOCHbLIE CKOPOCTU 1 yCKOpeHMs. Teopema cnoxeHus ckopocten. Teopema Kopuonuca.
Kopronucoso yckopeHue.

YpaBHeHMS CROXHOro ABUXeHus Todkn. CnoxeHne ckopocTel Toukn. CrnoxeHue yckopeHuin Todkn. CnoxeHuve
AByxeHuin Tena. CMellaHHble 3a4a4m Ha CNOXHOe OBMXEHWE TOYKW U TBEPLOro Tena.

Tema 3. NMnockoe poBuxXeHne TBEpPOOro Tena.

MNnockoe OBuxeHwe TBEPAOro Tena u ABUXEHNE NNOCKON courypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHUS ToHeEK
NNocKow courypbl. Teopema o NpoekLusix CKOPOCTeR ABYX TO4EK NNOCKON ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHBIN LLEHTP YCKOPEHUIA.

YpaBHEHNS [BUXEHUS MNOCKOM gomrypbl. CKOPOCTW ToYeK NNockol dourypbl. MrHOBEHHBIM LIEHTP CKOPOCTE. YcKopeHus
TOYEK MNOCKOM QoUrypbl.

Tema 4. Bpau.l.eHue TBép.IJ,OI'O Tena BOKpyr HenoABWMXHOM ToYkn. CBo60aHOE OBUXEHue TBepAaoro rena.

Yrnbl Siinepa. YpaBHEHUS cdhepuyeckoro OBUXEHUS TBEpAOro Tena. Teopema o nepeMelleHun TBépaoro Tena,
MMeIoLLEero 0HY HEMOABMXHYIO TOYKY. YTIOBasi CKOPOCTb U YTI0BOE YCKOPEHWE Tena npu cpepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS ToueK TBEPLOro Tena npu cgpepunyeckom aevxeHun. CBoboaHoe ABMXeHVe TBEpOOro Tena.

LBuxeHne Tena, UMEKoWero 0gHy HEMOABMXHYIO TOYKY.
Tema 5. Ctatuka. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKMU.

MpeaMeT cTaTvkn U €€ OCHOBHbIe 3aaa4n. OCHOBHbIE ONPENENEHUS 1 NMOHATUS CTATUKN. AKCUOMbI CTaTuKn. Teopema o
paBHOBeCUW TPEX HenapannenbHbIx cuil. CUCTEMA CXOOSAWMXCS CUN; NPUBELEHUE K PABHOLAENCTBYIOLLEN.
AHanutnyeckunin cnocob onpeneneHns paBHOAEWCTBYIOWEN. [eoOMeTpUYecKre N aHANUTUYECKME YCOBUS PaBHOBECUS
CUCTEMbI CXOLSLMXCS CUN.

Cunbl, MIMHUW OECTBMSI KOTOPbIX MEPECceKatoTcsl B OAHON ToYke. PaBHOBECME CUCTEMbI CXOASIIMXCS CUL.
Tema 6. Teopusi MOMEHTOB M Nap cun.

Teopvl;l MOMEHTOB 1 nap cun. MOMEHT cunbl OTHOCUTENBHO TOYKK (LI,eHTpa). MOMEHT cunbl OTHOCUTENBHO OCW. I'Iapa cun
N €é MOMEHT. TeOpeMbI 0 napax. Jlemma o napannenbHOM nepeHoce Cunbl. ["naBHbIN BEKTOp U rMaBHbIA MOMEHT CUCTEMBDI
Cun. I'Iplee,ueHme CUCTEMbI CUN K LEHTPY (OCHOBHaFI Teopema CTaTI/IKI/I).

PaBHOBecre Npon3BONbHON NIOCKOW CUCTEMbI CuN. PaBHOBECKE NPOM3BOSIbHON NPOCTPAHCTBEHHON CUCTEMbI CU.
Tema 7. PaBHoBecue abCcoONOTHO TBEPAOro Tena.

Ycnosus paBHoBecust abContoTHO TBEPLOro Tena npu LeiCTBAN PasinyHbIX CUCTEM cuil. Tpu oopMbl yCnoBUl
PaBHOBECMSI MNIOCKOM CUCTEMbI Cvl. PaBHOBECKE COCTABHOW KOHCTPYKLUMU. CTaTMHecKU ONpenenmble U CTaTUHecku
HeonpeaenuMble 3afaqu.

PaBHOBECUE COCTaBHO KOHCTPYKUMW. OnpeneneHne ycunuin B CTEPXXHSIX qoepM no cnocoby Puttepa.
Tema 8. PaBHOBecue Tena nNpu HanMuum TpeHus. LLeHTp TaxecTn TBEpaoro Tena.

PaBsHoBecve TBEpAOro Tena Npu HanU4YMKM TpeHns. TpeHne ckonbXxeHus. TpeHne kadeHns. KoHyc TpeHuns. LieHTp
TsXecTu TBépaoro Tena. LieHTp TaxecTn nnockon dourypbl. CTaTMyeckmini MOMEHT Mowaamn niockom qurypsbl
OTHOCUTENbHO ocK. MeToabl onNpefeneHns LEHTPOB TAXeCT Ten. NonoxeHne LeHTpa TAXECTN HEKOTOPbIX TeN.

Cunbl TpeHns. TpeHne CKONbXEHNS, TPEHUE KayeHUS.
Tema 9. BBeneHune. 3akoHbl HbloTOHA. 3apaun AMHaAMUKW.

OcHoBHble NoHATMSA. 3akoHbl HbtoToHa. JudhdoepeHumnanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpartHast
3a4ayv QUHAMVKN.

OnpepneneHne cvn no 3agaHHoMy ABuxeHuo. ObpaTHas 3apada auHamuku. JudpdpepeHunansHblie ypaBHEHUS
LBUXEHNS MaTepuanbHON TOUKU (MPSIMONIMHENHOE 1 KPUBONUHEHOE aBuxeHns). CBobonHoe nafneHue Tena 6e3 yuéra
CONpPOTUBAEHMS BO3ayXa.

Tema 10. lnHaMnka HecBOO6OOHOM TOUKWN, AMHAMUKA OTHOCUTE/IbHOIO OBUXEHUS TOUKU.

HecsobonHas matepuanbHas Touka. CBsav U JMHaMuieckre peakuum cessei. JugdpepeHumnanbHble ypaBHEHNS
LBUXEHNS TOUKW NO 3a0aHHOW KprBoi. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOUKW. MNepeHocHas u
Kopuonucosa cunbl MHepuun. MpUHLUA OTHOCUTENBHOCTM KNaccuyYeckoin MexaHuku. Cnyyai OTHOCUTENBHOMO MOKOS.

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

Buabl konebatenbHbIX OBUXEHWIA MaTepuanbHol Touku. CBoboHbIe 1 3aTyxatowwme konebaHus. Mpumepsl Ha
cBoboHble konebaHus. CeBoboaHble konebaHus rpyaa, NoABEWeHHOro K NpyXuHe. Anepnoanyeckoe ABnXeHue.
BbiHyxXaeHHble konebaHusl. SiBneHve pesoHaHca. siBneHune 6ueHnit. CeoboaHble konebaHus 6e3 yuéta ConpoTMBIEHNS.
3atyxatowme, BbHyXAeHHble KonebaHus.

Tema 12. Cuctema MatepuanbHbIX TOYEK.

Cuctema matepuanbHbix Todek. Teépaoe Teno. Cunbl, OeACTBYOWME HA TOYKM cucTeMbl. LileHTp Macc cuctemsl
mMartepuasnbHbIX TOYEK M ero koopanHatbl. Teopema 0 ABUXEHMM LieHTpa Macc. MOMEHTbI nHepumn TBEPAOro Tena
(cuctembl). Pagnyc nHepummn. Teopema 0 MOMEHTax MHepLUN TBEPAOro Tena OTHOCUTENbHO NapannefibHbIX OCEN.
LleHTpobexHble MOMEHTbI MHepUMM Tena.

"eoMeTpus Macc: LEHTP Macc CUCTEMbl, MOMEHTbI MHEPLUUK TBEPAbIX TEN. Teopema O ABUXEHUUN LEHTpa Macc.

Tema 13. O6LUMe TeoOpeMbl AMHAMUKN MaTepuanbHOW TOUKA U MEXaHUYECKON CUCTEMBDI.

PeructpaumonHblii Homep 10289343519 am PAEKTPOHHBH
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TeOpeMbI 00 N3MEeHeHMN KonmyecTBa ABUXEHUS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEHEHNN MOMEHTAa Konmnyectea OBNXEHNA MaTepmaanon TOYKW. TeopeMa 06 N3MEHEHMN KMHETUYEeCKOro MOMeHTa
MeXaHN4eCKOn CUCTEMBI. 3ﬂeMeHTapHaﬂ pa60Ta CUnbl; pa60Ta Ha KOHEYHOM nyTun. TeopeMbl 06 n3MeHeHnM
KNHETMYecKomn aHeprun MaTepmaanon TOYKM U MeXaHmn4eckor cuctemol. MNMoTeHumnanbHble cunbl. Cunoeoe none,
ycnosusA noTeHUnanbHOCTU CUATIOBOIo NOJiA. 3akoH COXpaHeHus MexaHn4eCcKom aHeprun MaTepmaanon TOYKW. MHTeraﬂ
SHeprun. lMoHsATME O paccemsaHnmn MOMHOMN MEXaHN4YeCcKom SHEeprun.

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

Tema 14. NMpunoxeHus o6LWMNX TeOPEM OUHAMUKU K TBEPOOMY Teny.

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

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

Tema 15. dnemMeHTbl aHANNTUYECKON MEXaHUKM.

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

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

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

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

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

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

Yoap.

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

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

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

Mopsnok opraHM3aLmmn 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeaTeNbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLMM CaMOCTOATENBbHOW PaboThl CTYAEHTOB BbICWMX YHeOHbIX 3aBeAEeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBENEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Boicliero obpasosaHus "KasaHckuii (NprBonXckuiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJ1st
NpoBeAeHNs TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnmn obyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
AaBTOHOMHOr0 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".
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MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapcTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO YYPEXAEHUS BbICWIEro NPOthecCMoHansHoro 06pasosaHus

"KasaHckun (Mpusonxckuin) doegepanbHbii yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4ebHOM npoLecce U yaaneHns anekTPoHHbIX 06pa3oBaTebHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yYpeXxaeHns Bbiclwero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydaromxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™.

6. POHA, OLLEHOUHbIX cpencTts no gucuvniinHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUn

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

CemecTp 2
TeKyLL Ui KOHTPO/Ib

2. CnoxHoe OBUXeHWe TOYKW, TBEPJOro Tena.

3. Nnockoe oBuxeHue TBEpPLOro Tena.

4. BpauleHve TBEpAOro Tena BOKPYr HEMOLABUXHON TOYKMW.
CBoboLHOE OBUXEHMNE TBEPAOro Tena.

5. CtaTtnka. OCHOBHbIE MOHSATUS U aKCUOMbI CTATUKMN.
lMncbMeHHoe 6. Teopunsi MOMEHTOB 1 Nap cwn.

2 |oomawHee 3apaHue (MK-11 7. PaBHoBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecwe Tena npu Hanmuum TpeHus. LieHTp TaxecTu
TBEpPIOro Tena.

9. BeeneHne. 3akoHbl HbloToHa. 3aaayn AuHaMmnku.
lMucbMeHHoe 11. MpsaMonnHeliHble KonebaHns TOUKU.

3 |momawHee 3apaHme |Or1K-2 , MK-11 12. Cnctema matepuanbHbIX TOYEK.

13. O6wwume TeopeMbl AMHAMUKI MaTepranbHoOM TOYKK 1
MEXaHNYEeCKON CUCTEMBI.

14. MpunoxeHus obLMX TEOPEM OUHAMUKU K TBEPLOMY TENy.
KoHTponbHas 16. MpuHumn MamuneToHa-OcTporpanckoro. MoHsaTue 06

4 OriK-2, MnK-11 o
paboTa YCTOWYMBOCTW paBHOBECKS.

17. Teopus yoapa.

[NncbmeHHoEe
1 |pomawHee 3apaHue |OlK-2

3auer c oLeHKoN OMK-2, MK-11

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®opma OLLeHUBaHUSA 3tan
KOHTpOns
OTNMYHO XopoLuo |Y,u,oan. |Hey,u,.
CemecTp 2
TeKyL i KOHTPONb
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MpoaemoHcTpupoBaH
BbICOKWIN YPOBEHb
BfiafleHNs MaTepunasom.
MposiBneHsbl
NpeBoCXoAHble
CMnocobHOCTK
NPUMEHSATb 3HAHNS U
YMEHUS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHWA.

3anaHuin.
MpucyTcTBytOT
He3Ha4ynTenbHble
ownékm.
MpooemoHcTpUupoBaH
XOPOLWNiA ypOBEHb
BNafeHns Matepunanom.
MposiBneHbl cpegHve
CnocobHOCTM
NPVMEHSTb 3HaHUS 1
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUi.

MpwucyTcTaylOT
cepbéaHble ownbkm.
MpoaemoHcTprpoBaH
Y OOBNETBOPUTENbHbIN
YpOBEHb BNageHns
maTepuanom.
[MposiBneHbl HU3KKMe
CMnocobHOCTM
NPUMEHSTb 3HAHUSA W
YMEHMS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuniA.

MpoaemoHcTpupoBaH
HeynoBNEeTBOPUTESbHbI
YPOBEHb BnageHns
MaTepuarnoMm.
MposiBneHsbl
HeOoCTaTo4Hble
CnocobHoCTM
NPUMEHSTb 3HAHNS U
YMEHWS K BbIMOMHEHNIO
KOHKPETHbIX 3a4aHuIA.

dopma Kputepum Oran
KOHTpOnNs OLLeHUBaHMA
OTnnYHO Xopoluo Ynosn. Heyn.
MucbMeHHoe MpaBnnbHO BbINONHEHDI |[TpaBKbHO BbiNONHEHA |3anaHuns BoiNONHEHbl  |3a4aHust BbIMOMHEHbI
nomaliHee BCE 3a0aHus. 6onblas 4acTb 6onee 4eM HarooBMHY. [MEHee 4eM HanonoBuHy.| 1
3apaHve [MpooemMoHCTpUpoBaH  |3agaHuii. MpucyTcTBYIOT lMponoeMoHcTprpoBaH
BbICOKWIA YPOBEHb MpwncyTcTBytOT cepbéaHble oWwnbkm. HeyOOBNEeTBOPUTENbHbINA| 2
BfafleHNs MaTepnanoMm. |HeaHa4ynmTenbHble lMpooemMoHCTpUpoBaH  |YPOBEHb BnageHus
MposiBneHsbl OLWKNOKMN. yOOBNETBOPUTENbHLIA  [MaTepuanom. 3
NpeBOCX0OHble lMpooeMoHCTpMpoBaH |ypOoBEHb BlafoeHNs MposiBneHsbl
CnocobHoCTU XOPOLWWA ypOBEHb maTtepwuasnom. HepocTaTo4YHble
NPUMEHSITb 3HAHNS U BnaneHus matepuanoM. |lposBneHbl HU3kne crnocobHocTH
YMeHUs K BbinonHeHuto ([posiBneHbl cpegHne  |crnocobHocTu NMPUMEHSITb 3HAHNS 1
KOHKPETHbIX 3afaHuii. [cnocobHocTu NPUMEHSITb 3HAHUS U |yMEHNS K BbIMNONIHEHNIO
NPUMEHSITb 3HAHUS U |yMEHWS K BbIMONIHEHUIO |KOHKPETHbIX 3a4aHunii.
YMEHMS K BbINONMHEHNIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3a0aHuniA.
KoHTponbHas [MpaBnnbHO BbINONHEHDI |[TpaBMIbHO BbINOMHEHA |3afaHus BbIiNOAHEHbl  |3a4aHus BbIMOMHEHbI
paboTta BCe 3a4aHus. 6onblas 4acTb 6onee 4eM HaronoBMHY. [MEHEE YeM HAMonoBuHy.| 4

3aueT ¢ oUeHKoMn

Obyuatowmiicst
obHapyxun
BCECTOPOHHEE,
cnucTemMaTnyeckoe 1
rnybokoe 3HaHue
y4eBHO-MporpaMMHOro
matepuana, yMeHue
CcB0OHOAHO BbINONHATb
3aaaHus,
npenycMOTPEeHHble
nporpammoi, yceoun
OCHOBHYIO nuUTEparypy u
3HaKOM C
JOMNONHUTENbHOM
nuteparypon,
pekoMeH10BaHHOM
nporpammorn
OVCLMMAVHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHBbIX
MOHATWIA ANCLMMNAVHBI B
NX 3HaYeHUN ons
npuobpeTaemoii
npodoeccuu, Nposasun
TBOpYeckue
cnocobHocTy B
MOHMMaHNK, N3NTOXEHNN
1 MCNOJMb30BaHWK
y4eBbHO-MpOorpamMMHOro
martepuana.

Obyvatowmiicst
0B6Hapyxun nonHoe
3HaHve
y4ebHO-NporpaMMHoro
martepuana, ycnewHo
BbIMOMHUA
NpeLyCMOTPEHHbIE
nporpammon 3anaHuns,
YCBOWJT OCHOBHYO
nuTeparypy,
PEKOMEHOOBAHHYHO
nporpammorn
LMCUWMNAWHBI, NoKasan
cucTemMatuyeckun
XapakTep 3HaHuii no
LUCUWNNHE ©
cnocobeH K ux
CaMOCTOSTENBHOMY
MOMONHEHUIO U
06HOBNEHNIO B XOA€
LanbHewweln yuebHoi
paboThbl 1
npodpeccuoHanbHom
LeSTeNbHOCTM.

O6yyatowwniics
oBHapyXun 3HaHue
OCHOBHOrO
y4ebHO-MpPOorpaMMHoro
matepvana B obbeme,
Heobx0aMMOM Lnis
nanbHelwen yuyebbl 1
npencrosiein paboTbl
no npodpeccuu,
cnpaswncs ¢
BbINONHEHNEM 3a0aHNi,
npenycMOTPEHHbIX
nporpammon, 3Hakom ¢
OCHOBHOW nuTepartypom,
pekomMeH0BaHHOM
nporpammon
LUCUMMNAWHBI, BOMYCTWN
MOrpewWwHoOCT B OTBETE
Ha 9K3aMeHe 1 npu
BbINONHEHUN
9K3aMeHaLMOHHbIX
3ajaHuii, Ho obnagaert
HeobX04MMbIMU
3HAHUSMUN ONs UX
ycTpaHeHus non
PYKOBOACTBOM
npenonasaTens.

Obyyatowmiicst
0bHapyxun
3HauuTenbHble Npobensi
B 3HAHMWSIX OCHOBHOMO
y4eBbHO-MPOorpaMMHoro
martepuana, LonycTun
NPUHLMNManbHble
OLWNOKYM B BbINOSIHEHNM
NpenyCMOTPEHHbIX
nporpammon 3ajaHuii 1
He cnocobeH
NPOLONXUTL 0ByyeHne
UK NPUCTYNUTL MO
OKOHYaHNM
YHUBepcuTeTa K
npodpeccrnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOLEN
OVCLUMNNHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,
HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce
0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

TekyLLUA KOHTPONb
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1. MMucbMeHHOE AoMallHee 3agaHue

Tewmbl 2, 3, 4

3apaya 10.13.

OnpenennTb ypaBHeEHWE OBUXEHNS U TPAEKTOPUIO TOUKM oboaa koneca paauyca R=1 M. aBTomMobuns, ecnu aBToMobuib
LBUXETCS MO NPSMONMHENHOMY MyTW C NOCTOSIHHOW cKopocTbto 10 M/c. MpPUHSATb, 4TO KONeco KatnTcst 6e3 CKOMbXEHNS;
3a Ha4ano KoopAaMHaT B35Tb Ha4YanbHOE NOMNOXEHME TOYKM Ha MyTW, MPUHSATOM 3a oCb 0X.

3apava 12.1.

Moe3n oBMXETCSA CO CKOPOCTbIO 72 KM/Hac; Npy TOPMOXEHWW OH NONyYaeT 3amennenne, pasHoe 0,4 m/c2. Hantn, 3a
Kakoe BpeMms [0 Npuxofa noesfa Ha CTaHUMIo 1 Ha KakoM OT HEé pacCTOSIHUM AONXHO ObiTb HAYATO TOPMOXEHME.
3apaya 12.9.

Moe3n oBmxeTca paBHO3aMeONeHHOo No ayre okpyXHocTu paguyca R=800 M. n npoxoaut nyTb s=800 M., umes
HayanbHylo ckopocTb v0=54 kM/4ac 1 KoHevHyto v=18 km/4ac. Onpenenntb NONHOE YCKOPEHWe Noe3na B Havyane u B
KOHLLe Oyru, a Takxe BPeMs ABVXEHUS MO 9TOWA ayre.

3apava 12.13.

LBuxeHme To4kn 3a8aHo ypaBHeHusMn x=10 Cos(2t/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHaax). Haitn TpaekTopuio TOYKW, BEIMYUHY 1N HanpaBneHne CKOPOCTHU, a TakXe BENNYNHY
1 HanpaBneHNE YCKOPEHNS.

3apaya 13.4.

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

3anava 13.15.

MaxoBoe koneco paaumyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSHMS NoKos; Yepe3d t=10 ¢. To4kn, nexaime Ha
obone, obnanaloT NUHERHoM ckopocTbio v=100 m/c. HaiTn ckopocTb, HOPMaNbHOE 1 KacaTeNlbHOe YCKOPEHUS TOYEK
obona koneca ons momeHta t=15 c.

3apava 16.10.

MNpsimas AB oBrxeTtcs B MNOCKOCTM PUCYHKA, NPUYEM KoHeL, eé A BCE BpeMsl HaxoaouTcs Ha nonyokpyxHocTtn CAD, a
cama npsimMasl BCé BpeMs MpoxoamnT Yyepes HenoasuxHyto To4ky C auametpa CD. Onpegenntb CKOPOCTb TOYKU MPSMOW,
cosnagatouier ¢ Toykon C, B TOT MOMeHT, koraa paanyc OA nepnenaunkynspeH CD, ecnn n3BecTHO, 4TO CKOPOCTb TOYKM
A B 3TOT MOMEHT 4 M/C.

3apaya 18.15.

Mon3yH B kpusownnHo-nondyHHoro mexaHnama OAB nsuxeTtcs no oyroson Hanpasnsiowein. Onpenenntb KacatenbHoe u
HopManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykasaHHOM Ha pucyHke, ecnv OA=10 cM., AB=20 cm. Kpneowmn OA
BpalaeTcs, MMesl B AaHHbIi MOMEHT YrioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HYNIO.

3apaya 19.2.

ApTnnnepuinckmin cHapag, ABurascb B aTMocdepe, BpawaeTcs BOKPYr OCU Z C YrnoBOM CKOPOCTbio W. OHOBPEMEHHO
OCb CHapsaa z BpallaeTcs C yrinoBon CKOPOCTbio W1 BOKPYr ocu |, HanpaBneHHOW Mo KacaTenbHOW K TPAeKTOpUN LeHTpa
Taxectn C cHapaga. Onpegenntb CKOPOCTb ToHkM M cHapsga B ero spawarenbHoM asuxeHuun, ecn CM=r \ n otpesok
CM nepneHAnKynspeH 0Cu z; yron Mexay ocsaMm z 1 | paseH a.

3apaya 23.57.

Peka HeBa TeuéT ¢ BOCTOKA Ha 3anagn no napanneny 60 rpanycoB CEBEPHOW WMPOTbI C OTHOCUTENBHON CKOpOCTbio 1,11
m/c. HaitTn cocTtaensitowme abcontoTHOrO YCKOpeHust Yactuubl Boabl. Pagnyc 3emnum R=6370 kM.

2. NMucbmeHHoOe poomallHee 3apaHue

Tembl 5,6,7, 8

3apaya 1.3.

Ha nHe waxTbl HaxoauTCs Yenoeek Beca 640 H; nocpecTBOM KaHaTa, NEPEKUHYTOr0 Yepe3 HEMOABMXHbIN 6ok, YenoBek
yoepxusaet rpy3 B 480 H. 1) Kakoe naeneHue okasbiBAeT YENOBEK HA OHO WaxThl? 2) Kakoi Hambonblwmni rpy3 OH MOXET
yaepxaTb C NoMOLbo KaHaTta?

3apaya 2.6.

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

OnpenennTb peakumm aTux CTEPXHEN Ha WapHUPHbLIA 6onT C, ecnun yron, coctaensiemblin ctepxHem AC co CTeHoi,
paseH 30 rpagycam, a yron, coctaBnsaembii ctepxHem BC co cteHow, paseH 60 rpagycam.

3apava 2.17.

[Ba oguHakosbix umMnmHapa | Beca P kaxobii noagelleHbl Ha HATAX K Touke O. Mexay Hummn nexut umunmdap |l seca Q.
Bcs cuctema HaxoomTes B pasHosecuu. LlunuHgpel | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbLIM HATBIO C BEPTUKANbIO, 1 yrioM b, obpa3oBaHHbIM NPsMONA, Mpoxoasiuei Yepes ocy umnuHapos [ u ll, ¢
BEPTUKANbIO.

3apaya 3.10.

K ooHOpOOHOMY CTEPXXHIO, ANMHA KOTOPOro 3 Metpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX PaCCTOSAHMAX APYr OT
hpyra, NnpuMyém aBa KpanHmx - Ha KoHLax cTepxHs. Nepsbiii rpy3 cneea Becut 2 H, kaxablii nocnenyrowmn taxenee
npenblaywero Ha 1 H. Ha kakoM paccTosiHUmM X OT NEBOMO KOHLIA HY>KHO MOABECUTb CTEPXEHb, 4ToBbl OH ocTancs
rOpu30HTaNbHbLIM?
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3apava 4.10.

OnHopoaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rnafkuii FOPM3OHTaNbHbIA MO, APYrM - Ha
rnankyro nnockKkoCTb, HaKJ'IOHéHHyPO nona yrnom 30 rpanycoB K rOPpU30OHTY. Y KOHLUa B CTepXeHb nogaoepxmeaeTcA
BEPEBKOWA, NepeknHyToi Yepes 6ok C 1 Hecywel rpya P; yactb Bepéskn BC napannenbHa HakNOHHOM MAIOCKOCTH.
I'IpeHe6peraﬂ TpeHneM Ha 6n0|<e, onpenenntb rpyas P n cunbl OaBneHna Ha Non U Ha HaKNOHHYKO MJIOCKOCTb.

3apnaya 4.62.

HaiTn MOMEHTbI CUn NPVMBOAOB B lWAPHUPAX MEXaHU3Ma poboTa-MaHUNynsTopa, HaxoOsWerocs B paBHOBECHM, Korna
BTOpOE 3BEHO NoAHATO nof yrnom 30 rpaaycoB K ropu3oHTy. Macca obbekta MaHunynmposaHms 15 kr. LnuHbl 3BEHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3apaya 5.11.

Ha HaknoHHOI NNoCcKOCTM NeXWT nNpsiMoyronbHblil 6pyc B Beca 400 H. K Hemy ¢ nomolwbto Tpoca NprcoeauHsIIoT
npsiMoyronbHbiin 6pyc A Beca 200 H, koTopebliA, CKONb3s MO HAKINOHHOR MIOCKOCTU, HATArMBAET Tpoc. KoadpthnumneHTbI
TPEeHUs C HaKNoHHOM nnockocTbio fa=0,5 n f8=2/3. Byget nu cuctema B fanbHeWweM HaX0anTbLCS B nokoe? Hantn
HaTsxeHve T Tpoca v BENWYMHBI CUN TPEHWS, OENCTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

MauTa AB yoepxveaetcs B BEPTUKANbHOM MONOXEHNN NOCPEACTBOM YETbIPEX CUMMETPUYHO PACMONOXEHHbBIX OTTAXEK.

Yron mexay KaxabiMy OBYyMS CMEXHbIMU OTTSXKamu paseH 60 rpagycam. Onpenenntb AaBneHne MayTbl HA 3eMI0, ECNN
HaTsXeHne Kax oo n3 orTaxek paeHo 1 kH, a sec mautbl 2 kH.

3apaya 7.12.

Bec panmomauTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Mayte npunoxeHsl cuna HaTsxxeHust aHTeHHbl F=20 kH 1 Ha
BbICOTE 6 M - paBHoAelCcTBYytowWas cun aaeneHns setpa P=50 kH; ob6e cunbl Fropu3oHTanbHbl M PacnoioXeHbl BO B3aMMHO
nepneHanKynsapHbIX MIOCKOCTSAX; BbICOTA MauThl paBHa 15 M. Onpenenutb pesynbTUPYIOWYIO PeaKLUMIO TPyHTa, B KOTOPOM
YNIOXEHO OCHOBaHME MayThl.

3apgaya 8.9.

CTon cTonT Ha TPEX HoXKax, KOHLbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém LeHTp TAXeCTn ero pacnonoxeH Ha septukanu zOO1, npoxonsen yepes ueHTp O1
TpeyronoHuka ABC. Ha ctone nomelwéH rpys p B Todke M, koopamHaTtbl KOTOpPOM X 1 y; ocb Oy napannenbHa AB.
OnpepnennTb faBneHne Kaxaom HOXKM Ha non.

3. NMucbmeHHoOe nomallHee 3apaHue

Tembl 9, 11,12, 13

3apaya 26.18.

Macca ctona cTporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xona ctona 0,5 m/c, Bpems
pasroHa 0,5 c. OnpegennTb cuiy, HEOBXOAUMYIO AJ1S pa3roHa (cUnTas ABMXEHNE PaBHOYCKOPEHHbIM) U Ons
JanbHelwero paBHOMEPHOro ABMXEHUS CToNa, eCNu KOSPMULMEHT TpeHus npu pasroHe 0,14, a npn paBHOMEPHOM
nsuxeHun 0,07.

3apaya 27.10.

JLlBa reoMeTpmnyeckn paBHbIX M OOHOPOLHbLIX Wapa caenaHbl U3 pas3nuyHbix MaTepuanos. [MNoTHOCTU MaTeprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bosayxe. CUntasi conpoTBieHe cpeabl MPonopLMOHaibHbIM
KBagparty CKOpOCTW, ONPenenuTb OTHOWEHME MakCUMalbHbIX CKOPOCTEN LWapoB.

3apgaya 28.5.

Lnga onpeneneHns macchl rpy>XEHOro XenesHogopoXHOro coctasa Mexay Tennoso3amm U BaroHaMm yCTaHoBUIU
OnHaMmomeTp. CpelHee nokasaHune guHamomeTpa 3a 2 MMH okasanocbk 1000000 H. 3a 1o xe BpeMsi coctas Habpan
ckopocTb 16 M/c (BHayane coctas CTOSN Ha MecTe). HalnTn Maccy cocTasa, ecnm KoadodpununeHTt TpeHus 0,02.

3anaya 30.9.

Bpyc HaunHaeT gBuratbCs ¢ HavanbHOM CKOPOCTbIO VO MO rOPM30HTaNIbHOW WEePOX0BAaTON MNAOCKOCTA U NPOXOANT A0
MOJHOM OCTAHOBKWU paccTosiHue s. OnpenenvTtb KOAMULMEHT TPEHNS CKONMbXEHUS, CYMTas, YTO Ccuna TpeHus
NPONOpLMOHANbHa HOPMaNbHOMY OABNEHUIO.

3anava 30.15.

Hanwncatb BblpaxkeHne NoTeHLManbHOM SHEPTUM yNpPyro peccopsl, npornbatolencs Ha 1 ¢M oT Harpy3ku B 4 kH,
npennonaras, 4To Nporud x Bo3pacTaeT NPSIMO NMPOMOPLMOHANIBHO HarpyskKe.

3apaya 31.7.

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

3apaya 32.26.

OnpepennTb Nepron cBoboLHbIX KonebaHuii rpy3a Macchl m, 3aXXaToro Mexay AByMsi NPYXXMHaMK C pasHbiMU
kKoadpdomumeHTamm xéctkoctn C1 n C2.

3apaya 32.71.

"py3 maccol 100 r, NoaBELEHHDIV K KOHLY MPYXWUHbI, ABUXETCSA B XMAKOCTUN. KO3dhdUUNEHT XECTKOCTA MPYXMHBbI
C=19,6 H/M. Cnna conpoTuBneHns OBUXEHNIO NPONOpLMOHanbHa NepBoi cTeneHn ckopocTu rpyaa: R=kv, roe k=3,5 H
c/M.
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HaliTv ypaBHeHVe OBUXEHUS rpy3a, €CN1 B Ha4YallbHbli MOMEHT rpy3 6bif CMeWwéH U3 NonoXeHns paBHoBecus Ha 1 cM u
oTnyweH 6e3 HayanbHON CKOPOCTU.

3apaya 37.35.

Ha kakom paccTosiHimM OT LieHTpa Macc A0MXeH ObiTb MOABEWEH (PU3NHECKNIA MASTHIK, 4TOObI Nepunoa ero ka4yaHuii obin
HanMeHblnM?

3apaya 38.5.

BblYMCAnMTb KNHETUYECKYIO SHEPTUIO KPMBOLWMMHO-NON3YHHOMO MEXaHN3Ma, ecnvm Macca Kpresowuna m, oavHa Kkpusowuna
r, Macca nonsyHa M, onuHa watyHa |. Maccoii watyHa npeHebpeyb. KpmBowmn cyntate 04HOPOLHBIM CTEPXHEM. YrioBas
CKOPOCTb BpaLleHMs KprBowmna w.

4. KoHTponbHas paborta

Tembl 14, 16, 17

KoHTponbHas paboTa cocTouT M3 TPEX-4eTbIpEX 3aaa4, KoTopble CTyaeHTbl 6epyT U3 [5] cnnucka 0CHOBHOM nnTepatypbl.
Mo pasgeny "KnHemartmka" BbINONHAOTCS 3agaHmsa n3 yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHNS TOYKM MO
3afaHHbIM ypaBHeHNsaM eé aemxeruns”, K.2 - "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOYeK TBEPLOro Tena npu
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHusx", K.3 - "KnHematunyeckun aHanns nnockoro mexaHumama", K.7 -
"OnpepneneHne abconoTHOM CKOPOCTU 1 aBCONMIOTHOIO YCKOPEHWS TOUKK".

Mo pasgeny "Ctatmka" CTyOEHTbI BbINMOMHAOT 3a4aHns M3 CNEeLyIoWero yucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpenenexHne peakunii onop 1 CU B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpegneneHune peakLmin onop COCTAaBHON KOHCTPyKLMKM (cuctema asyx ten)"”, C.5 - "PaBHoBecue ¢ y4€TOM
cuenneHus (TpeHnsa nokos)", C.7 - "OnpeneneHune peakuuii onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

Mo pasneny "OdvHamuka" BbiNONHAOTCS 3aaanus n3 yucna: .1 - "ViHterpmposaHme andgpepeHumanbHbiX ypaBHEHU
OBUXEHMS MaTepumanbHOM TOYKW, Haxoaswencs non AeNCTBUEM NOCTOSHHbIX cmun”, [1.2 - "VIHTerpuposaHune
onppepeHumnanbHbIX ypaBHEHUA OBUXEHUS MaTEPUanbHON TOYKM, HAXOAAWENCS Nog AeNCTBUEM nepemMeHHblx cun”, 1.4
- "ViccnepnosaHme OTHOCUTENBHOMO ABUXEHUS MaTtepuanbHoi Todkn”, [0.6 - "MNpyMeHeHne OCHOBHbIX TEOPEM ANHAMUKN K
nccnenoBaHuIo ABUXeHNs matepuanbHom Toukun”, 1.7 - "MpuMeHeHne TeopeMbl 0 ABUXEHUN LIeHTpa Macc K
nccnenoBaHuio ABMXEHNS MexaHuydeckoi cuctembl”, [1.10 - "MpuMeHeHne TeopeMbl 06 UBMEHEHUN KUHETUHECKOA
SHEPrun K N3y4eHunto OBMXeHUs MexaHndyeckon cuctemol”, .14 - "TpumMeHeHne npuHUMNE BO3MOXHbIX NepeMeLLEHNiA K
peleHno 3aaa4 0 paBHOBECUM CU, NPUIOXEHHbBIX K MEXaHWYECKO CUCTEME C OLHOW CTeneHblo cBoboabl".

3agaHus (M3 Yucna Bbllle NepeyncneHHbiX) U HoMep BapuaHTa (Wngp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENLHOW TETpaan, Ha 06N1oXKe KOTOPO yKa3biBaeTCs OTAENEHNE,
crneumnanbHOCTb, HOMEP rPynMbl, PamuamMa n nHMULManbl CTyaeHTa u Ha3BaHne Kkageapsl.

Mpy 0odbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cnefyowme npasuna:

1) B TETpPaau 0CTaBnATb NONS WMPKUHOW 3,5 - 4 CM ANng 3amMeyvaHuii peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayv C YACNOBbIMU AaHHbIMU NepenucaTb 13 3a4a4HrKa NoNHOCTbIO;

3) cocTaBnTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, NMHENKN U LIMPKYNS; He [onyckaeTcs
BbIMOSTHEHWNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoaMMOo yKkasblBaTb BCE HE0DX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTUpoBaTh CCbIKaMy Ha OnpeneneHns, akCMoMbl UNN TEOPEMDI;

6) BCE BbIYMCNIEHUS BECTM B BYKBEHHOW (POPME, a YMCIIOBbIE 3HAYEHNs ByKB MOACTABAATh /UL B OKOHYATENbHbIE
peaynbTathl; 0c060€e BHUMaHVE cnenyet 0bpatntb Ha YETKOCTb M30BpakeHnst 6yKBEHHbIX CYIMBOIOB;

7) 3anucw, BbINOJIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOW BYKB HE MeHee 3 MM, criefyeT BbiNoNHATL 6e3
CYIECTBEHHbIX MCMPaBNEHUN.

HeBbinonHeHWe 3Tnx pekoMeHaaunii 3aTpyaHseT NPOBEPKY KOHTPONbHOM paboThl 1 co3naeT TPYAHOCTU NpW ero 3aluTe.
KoHTponbHas paboTa, BbINOSHEHHAS CTYAEHTOM He MO WWdpy (BapuaHTy), Bo3BpallaeTcst 6e3 pacCMOTPEHNS.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3aaaum KOHTPObHOM paboTbl OKaXyTCs HE 3a4TEHHbBIMU, TO BCE
ncrpaBneHus cneayet NPon3BoaUTb B TOM Xe TeTPaam Ha YMCTbIX IMCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLEHT [OMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasnibHO, TO paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "gonyleHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHuniA OMXHO ObiTh
3alyIEeHo CTYAEeHTOM O4HO; B NMPOLIECCe 3alnTbl EMY MpeanaralTcs BONpOCh!, OTHOCAWMECS K NPenCcTaBNeHHOMY UM
peleHmnio 3aaa4, BONPOCh NO Teopun Mo TEMaM 3aaad; Kak npasuno, CTyAeHTY npensiaraeTcs CaMoCTOSATENBHO PELLNTb
3apady (Mpvumep) No OAHONM U3 TEM 3alMLLAEMOro KOHTPONbHOMO 3a4aHns.

Mocne 3awWmTbl KOHTPONLHOW PAbOoThI, NPEAYCMOTPEHHOR Y4EOHbBIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT LOMYCKAETCS K
3a4€Ty U 9K3aMeHy CornacHo y4ebHOMy MnaHy CneLuanbHOCTM MO COOTBETCTBYIOWEMY pa3aen Kypca TeOpeTuydeckom
MEXaHVIKW.

YKasaHusi K BbINONHEHWIO 3a4a4 KOHTPObHOM paboTel no pasaeny "KnHemartumka".

3anaym no KUHEMATUKE PELLAITCS aHaNMTUYECKMM CnocoBoM NyTEM COCTaBNEHUS YPABHEHWIA LBUXEHUS TOUKU, Tena B
BbIBpaHHOI 1nW 3a8aHHo cucteMe koopamHar. MNpu peweHnn 3aaay LenecoodbpasHo NpULEPXUBATLCS CNEOYOWETO
nnaHa:

1) ycTaHOBWTb OOBEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTh Ha pacyéTHON cxemMe CUCTEMY KoopamHaTt, Hanbonee yaobHyio Ans cOCTaBNeHUs
YypaBHEHWU OBUXEHWUS;

3) onpenennTtb cnocob 3anaHns ABUXEHNUS TOUKN;

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

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

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

t=t1 c.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IOns peweHuns 3aga4n n3 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npensaputenbHo nsyymte Temy "CnoxHoe OBuXeHue TOYKU" 1, TOrAa, MCNoNb3ys TEOPEMbl O CNOXEHWUM CKOPOCTEN 1
yCcKopeHun Toukm (Teopema Kopuonuca), npuoepXxmsantecb cnemyowein nocnesoBarensHOCTU 4eACTBUN:
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Mporpamma aucumnnuHbl "TeopeTnyeckas mexaHuka"; 15.03.05 KoHCTPYKTOPCKO-TEXHONornieckoe obecneyeHme ManHOCTPOUTENbHbIX
NpPOW3BOACTB; AOLEHT, K.H. (poueHT) Papaees A.P.

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

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

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

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

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

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbISIBUTb BCE CBSA3M M NoOKasaTb Ha pac4ETHOM CXeMe BCe MX peakuunu, a TakXke BCe aKTMBHbIE CUMbI;

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

4) BbIbpaTb Hanbonee ynobHYIO ONs COCTABNEHNS W PELLEHNS YPaBHEHWI PABHOBECUS CUCTEMY KOOPLAMHAT;

5) cocTaBuTb CUCTEMY YPaBHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 bekTa, HaXo4sIWerocs B PaBHOBECUN MO,
OENCTBMEM OAHHOW CUCTEMBI CUN;

6) pewmnTb NONY4EHHYIO0 CUCTEMY YPaBHEHUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayn Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MNIOCKONA CUCTEMBI CUN, PEAaKTCs NO NpUBEAEHHOMY
HUXe obweMy nnaHy.

YpaBHeHuns paBHOBeCKS TBEPAOro Tena B ciyvyae Npovn3BobHON NNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
TPéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKS], ClielyeT CTPEMUTLCS K MOMyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KAXA0€ U3 HUX BXOLWIO MUHMMATBHOE YMCIO HEU3BECTHbIX. Heobx0aMMO METb B
BUIY, YTO NonyyeHuUto Bonee NPoCToi CUCTEMbI YpaBHEHW CNOCOBCTBYET TakXe yAauHbli BbIBOP CUCTEMbI KOOPAUHAT.
Ocu koopamnHaT cnefyeT HanpaensATb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHbLI K HEKOTOPbIM HEN3BECTHBIM pPeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWMNE YPaBHEHNS MPOEKUMIA He BonayT. C 3TON Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMW MOMEHTOB crieflyeT BbibMpaTh TaMm, rae nepecekaeTtcs 60Mblle HEN3BECTHBIX PEAKLUIA (€CNK TONBbKO 3TO He
YCNOXHWT BbIYUCNEHWE Nney Apyrux cun). MNpwn Bbl4MCNEHNM MOMEHTOB YacTo BbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUTbI
Ha cocTaensowme n, Nonb3ysCb Teopemon BapuHboHa, HAX0ANTb MOMEHT CUAbl KAK CYMMY MOMEHTOB STUX
COCTaBNSIOWMNX.

B ctatuke TBEpOOro Tena Hapagy C 3agayamMu paBHOBECUS OOHOrO Tena NPUXoAMTCS paccMatpueath 1 3a4a4m
paBHOBECUS CUCTEMbBI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUN, COCTOAWEN N3 HECKONbKUX CBSA3aHHbIX HE XECTKO ApYr C
npyrom yactei. B couneHéHHbIX cuctemax pasnuyaioT BHEIWHWE CBA3W (ONopbl), CKPEnnaolwmne KOHCTPYKLUMIO C Tenamu,
He BXOOSIWMMM B €€ COCTaB, U BHYTPEHHME CBSA3M, COEAVHSIOWME HYACTU KOHCTPYKLIMU MeX Oy COBOiA.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU BYMS cnocobamu.

Mepsbiii cnocob. OcBo6OAUTLCS TONBKO OT BHELWHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS A8 BCEW KOHCTPYKLMM
B LIENIOM Kak An1s ogHoro TBépaoro tena. [NpaBoMepHOCTb COCTaBNEHUS 3TUX YPaBHEHWUI cnegyeT N3 akCMOoMbl
oTBEPAEBaHUS, COrNacHO KOTOPO cucTemMa cui, ENCTBYIOWNX HA KOHCTPYKLMIO, MPU PaBHOBECUW OOMIXHA
YOOBNETBOPSATH YCNOBUAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLUMS NOCNE OCBOBOXAEHMS OT BHELWHMX OMOP U He
ocTaétcst XXEcTkoi. HacTo Ynmcno nonyyeHHbIX TakuM 06pa3oM ypaBHEHU OKa3biBAETCS MEHbLUE YMCNa HEN3BECTHbIX,
0[HaKO 3T0 0B6CTOATENLCTBO EWWE HE LenaeT 3a4ady cTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTHeNbHbIE YaCTW U COCTaBUTb YpaBHEHUS paBHOBECMUS ONs OAHON UMW HECKONbKMX YacTen ¢ y4ETOM peakumin
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He BO0Mblle YACNA BCEX COCTABMEHHbIX HE3aBUCUMbIX
ypaBHeHW paBHOBeCKS. B 9TOM cnyyae 3apgada sBnseTcs ctatndeckn onpenenéHHom.

Bropoii cnocob. KoHCTpykums cpasy pacyneHsieTcst Ha OTAe/NbHblE XECTKUE YacTh 1 pacCMaTprBAETCS paBHOBECHE
Kax,gow 13 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLmni.

3anayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOA AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUA, PELIAOTCSA MO
N3N0XEHHOMY OBLEeMyY nnaHy.

Ins paBHoBecus TBEpAOro Tena nog NencTBMEM NPOCTPAHCTBEHHOW CUCTEMbI CUT HEOBXOAUMO U LOCTATOYHO, YTOObI
CymMMa Npoekuuii Bcex AeRCTBYOWMX CUM (aKTMBHBIX U NACCUBHbLIX) HA MPOM3BONbHO BbiBpaHHbIE OCY LEeKapTOBbIX
KOOpAMHAT 1 CyMMbl MOMEHTOB BCEX CUNT OTHOCUTENbHO 3TUX OCEW PaBHANMMUCH HYNIO.

Onsa Toro 4Tobbl 3 agaya bbina cTaTMYeckn onpenenéHHOM, YUCIO HEU3BECTHbIX, BXOAAIWMX B 9TV YPABHEHUS, HE AONXHO
6bITb 6onee wecTn. Belbupas cnuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, YTOBbI OCK KoopAMHAT Bbinn
napannenbHbl Y NepPreHaNKYNApHbI K BO3MOXHO 6onblueMY YACTY HEM3BECTHBIX peakLuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYypPanbHYyO BENWYMHY, NGO UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hynto. Kpome Toro,
XenatenbHO Havano KkoopamHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 6onblie HEN3BECTHBIX peakumii. B atom
Cny4ae OHW He BOMAYT B ypaBHEHNE MOMEHTOB.

Crpanuvua 13 13 20.
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Mporpamma aucumnnuHbl "TeopeTnyeckas mexaHuka"; 15.03.05 KoHCTPYKTOPCKO-TEXHONornieckoe obecneyeHme ManHOCTPOUTENbHbIX
NpPOW3BOACTB; AOLEHT, K.H. (poueHT) Papaees A.P.

MNpwv cocTaBneHUn ypaBHEHNN paBHOBECHS HAMBONbLIEE 3aTPYAHEHUE BbI3bIBAET BbIYVCIIEHUE MOMEHTOB CUN
OTHOCUTENBHO OCe KoopamHaT. B HekoTopbIx cryyasx 6biBaeT ynobHO, Kak 1 B Cliy4ae Niockoli CUCTEMbI CU,
pasnoXuTb CUIY Ha cocTasnalowWwme, napannenbHble KOOPOANUHATHBIM OCAM, U HAXOAUTb MOMEHT CUJIbl OTHOCUTENIbHO OCY
no Teopeme BaprHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B CNoXHbIX cnyyasx ons obneryeHus
BbIYVCIEHUS| MOMEHTOB CUN PEKOMEHOYETCS M306pa3nTb HA BCMIOMOraTeNbHOM PUCYHKE MPOEKLMIO paccMaTpuBaeMon
KOHCTPYKLUW U NPUITOXEHHbIX K HEW CUJT HA MNOCKOCTb, NEPNEHANKYNSAPHYIO K OCU, OTHOCUTENIbHO KOTOPOM
onpenensoTcs MOMeHTbI cun. [py 9TOM NPOeKUMM CMA Jal0TCSH CO CTOPOHbI MONOXUTENLHOIO HanpaBieHNs OCH.
YKkasaHusi K BbIMONHEHWIO 3aaa4 KOHTPOsbHON paboTel No pasaeny "OuHaMuka".

3apauum no guHaMrKe pewaroTcs aHanMTUYeckuM cnocoboM - NyTéM COCTaBNEHUS YPABHEHWI OBUXEHMNS TOUKM, Tena B
BblIBpaHHOI 1nW 3afaHHO CUCTEME KOOPAMHAT.

MNpu pewernn 3apay 3aganunin .1 "ViHTerpmposaHue omgpdpepeHumanbHbIX YPaBHEHNA OBUXEHNS MaTepuanbHON TOHKHU,
Haxogswenca nog AecTemMeM NocTosHHbIX cnn” u 1.2 "MiHTerpmpoBaHue amdpdepeHumanbHbIX YPaBHEHNA OBUXEHNS
MaTepmanbHOM TOUKM, HAX0ASWeRcs Noa AeNCTBUEM NEPEMEHHBIX cun" LenecoobpasHo NpuaepXuBaThCs CneaytoLlen
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSA3M U MOKa3aTb Ha PacyéTHOM cXxeme MHepumalbHyo cucTeMy oTcHéTa, Hanbonee yoobHyto ans
COCTaB/IEHNS YPaBHEHWN OBUNXEHUS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOYKN;

4) coCcTaBUTb CXEMY AECTBYIOWMX HA MaTepUanbHYO TOYKY CUI, a B Cliydyae HeCBOOOLHOrO ABUXEHMS TOUKU
npenBapuTenbHO MPUMEHUTb NMPUHLMN 0CBOOOX1AEMOCTH OT CBA3EA;

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

6) cocTaBuUTb HA OCHOBAHWU CXEMbI CUT OCHOBHOE YPaBHEHWE OVUHAMWKM TOYKM B MPOEKLMM HA BbiBpaHHbIE OCK
KoopAuHarT, T.e. COCTaBUTb cucTeMy andodoepeHumarnbHblX YpaBHEHWNA OBUXEHNS TOYKN;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHEHWIA 3aaaqm Kowm OTHOCUTENBHO NCKOMbIX BEIMYUH, T.€. MPOUHTErpUpoBaTh
MONy4YeHHYI0 CUCTEMY YPaBHEHWIA, ONPenenuB NOCTOSAHHbIE MHTErPUPOBaHUS U3 HAaYasTbHbIX YCITOBUIA;

8) npounssecTn KMHeMaTmn4yeckoe nccnegosaHne Nony4eHHOro peLeHus;

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

Mpw pelwenunn 3apay 3agaHns .4 "ViccnenoBaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoin Touku" uenecoobpasHo
npuoepxXxneartbCcs CreayroLero niaHa:

1) BbISIBUTb BCE CBA3U 1 NOKa3aTb HA PACHETHON CXEME UHEPLUMANbHYIO (HEMOABUXHYIO) U HEUHEPUNANbHYIO
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) coCcTaBuTb CXEMY AEVCTBYIOWMX HA MAaTEPUaNbHYIO TOYKY aKTUBHbBIX CWJ1, @ B Cly4yae HECBOOOAHOMO LBMXEHNS TOUKM
npeaBapuTenbHO NPUMEHUTb NPUHLMN OCBOBOXAAEMOCTU OT CBA3EN 1 NoKasaTb peakuun CBA3ER 1 Cuiibl TPEHUS;

3) HarT ycKopeHne TOYKM B NePEHOCHOM ABMXeHUN 1 KOpMonncoBo YCKOPEHUE;

4) onpenenutb NepeHOCHY0 1 Koprnonmcosy cunbl MHEpLNK;

5) n3yumntb fBMXEHNE HECBOOOAHOM MAaTEPMANbHOM TOUKM, NS YEro K AEACTBYIOWMM aKTUBHBLIM CUNaM 1 peakumsaMm
cBa3elt [o6aBWUTb CUbl MHEPLIAM TOYKM, MOCIE YErO COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HayasbHble YCNOBUSA ABUXEHUS TOYKN;

7) cOCTaBuTb U MPOUHTErpPMPOBaTh CUCTEMY AnddepeHUmnanbHbIX YypaBHEHUIA OTHOCUTENBHOMO ABUXEHNS TOUKN;

8) n3y4as oTHoCcUTENbHOE PAaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWI A PABHOBECUS aKTUBHbIX CUST, peakuuii CBA3e 1
NEePEHOCHOW CUJTbl MHEPLNN;

9) npoaHannanpoBatb MNosly4eHHOE peLleHne C TOYKN 3PEHNS KUHEMATUKMW.

Mpwn peweHnn 3anay 3anaHus [1.6 "TIpMeHeHne OCHOBHbIX TEOPEM ONHAMUKK K UCCRELOBaHUIO OBUXEHNS
MaTepmanbHoOi Toukn" LenecoobpasHo NpuaepXnBaTbCs creaytolei nocnenoBaTelbHOCTU:

TpaekToputo OBUXEHWS TOYKM pa3buBaloT HA KPUBOMMHENHbBIE Y MPAMONUHENHBIE YHaCTKN.

Ha Kp1BONMHERHbIX yyacTkax TpaekTopun 4ns onpeneneHns CKOPOCTU TOUKN NCMONb3YT TEOPEMY 00 N3MEHEHM
KWHETUNYECKON SHEPrUmn TOYKM 1 OENCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCEA;

2) COCTaBnsOT CXeMy LENACTBYIOWMX HA TOYKY cun. B cnyyae nayyeHus OBMxeHUs HeCBOBOAHOW TOYKM, NPpeaBapuTensHO
ocBo60aNTb €€ OT CBA3€ei, BBeAs AeCTByOWMe peakumnn CBA3eil;

3) yCTaHOBWUTb 3HAYEHUSI MOLYNei CKOPOCTelN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpaBnB UX N0 KacatenbHoM K
TpaekTopuu;

4) NPUMEHNTb TEOPEMY 06 N3MEHEHWUN KNHETUYECKON SHEPTW B MHTErPaNbHOM hopME;

5) 13 nonyymBlLErocs ypaBHEHNS onpenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHeiHbIx yHacTkax ABUXEHNS TOYKN PYKOBOACTBYIOTCS CneayowmmM:

a) B cnyyae 3a4aHunsl 0JIUHbl y4acTKa NPUMEHSIIOT TEOpeEMY 06 3MEHEHNUN KUHETUYECKOM SHEPTM TOUKU B UHTErPanbHOW
doopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHunsi BpEMEHW ABUXEHUS TOYKM MO NPSMONNHERHOMY YHacTKy NPUMEHSIOT TeopeMy 06 N3MeHeHNM
KONM4YecTBa ABUXEHNS TOYKWN B UHTErpanbHon chopme. Npun aToM NpuaepXmnBaroTcs cnenyowero anropnutMa peweHns:
1) BbIBUPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBnSAOT CXeMy OEACTBYIOWMX CUSI, BKNIOYAS U peakunn CBA3EN;

3) COCTaBNSAOT HA OCHOBAHUM TEOPEMBI 06 M3MEHEHMUN KONNYECTBA ABUXEHNS TOUKN ONS CRyYas ABUXEHUS TOYKM NO
NIOCKOCTMN [iBa CKaNsIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHWe TEOPEMbl HA KOOPAMHATHbIE OCHU;
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4) 13 3TVX ypaBHEHUIA ONPERENSOT UCKOMbIE HEN3BECTHbIE.

Onsa onpeneneHnst 4aBneHns ABMXYWENCS TOYKM HA HEMOLBUXHYIO MIOCKYIO KPUBYIO NCMONb3YIOT UMM OCHOBHYHO
TEopeMy AVHaMUKKX B NPOEKLMMN Ha TMaBHY HOpMarnb, UK, MPUMeHss NnpuHumn Fepmaxa - dunepa - Janambepa ons
MaTtepuanbHOW TOYKM, 3aMMChIBAIOT YpaBHEHNE KMHETOCTATMKM B MPOEKLUM HA FNaBHY0 HopMalb K KPUBOWA, B KOTOPOE
BXOANT LEHTpoBeXHas cuna nHepuun.

3apaum 3apaHusa [0.10 "TprMeHeHne TeopeMbl 06 3MEHEHUN KMHETUHYECKON SHEPTUK K N3YHEeHWIO OBUXEHNS
MexaHU4ecKol cucTeMbl” LenecoobpasHo pewarb B TaKoi NocnenoBaTeNbHOCTH:

1) cocTaBuTb CXeMy BCEX AEVCTBYIOWMX (BHELWHUX U BHYTPEHHUX) CUA HA TOYKM (Tena) cucTembl. Tak Kak HUTK (KaHartbl,
BEPEBKM) HEBECOMbI Y HEPACTSXUMbI, TO BHYTPEHHWNE CUIbl HE NPUHMMAIOTCS BO BHUMaHUe. Y4nTbIBAIOT TONbKO CUNbI
TPEHWUS CKOMbXEHNS 1 MOMEHTbI OT CUM TPEHUS KaveHus Ten;

2) onpenennTb HavanbHbIe 1 KOHEYHbIE CKOPOCTU TOYEK M YINIOBbIe CKOPOCTU Ten cucTeMbl. Ecnn 3aaaHbl ypaBHeHUs!
IBUXEHNS Ten (ToYek), TO UX YrNOBble CKOPOCTU M CKOPOCTM LIEHTPOB MaCC BbIYMCTISIOTCS 418 No60ro MOMeHTa BPpEMEHN;
3) BbIPa3UTb BCE CKOPOCTM 1 YINOBbIE CKOPOCTU TEN YePe3 UCKOMYIO BENTUYIHY;

4) cocTaBUTb BblpaXeHne Asist KNHETUHECKON SHEPrn CUCTEMBI;

5) onpenenntb NyTW, NPOAOEHHbIE TOYKAMU NMPUNIOXEHWS! CUN MPY MPOXOXOEHUN TeNoM 1 paccTosiHUS S;

6) NPMMEHUTb TeopeMy 06 N3MEHEHUIN KUHETUYECKON SHEPrM 1 U3 COCTABNEHHOMO BbIPaXXEHUS ONpeaennTb UCKOMYHO
BENNYMHY.

3anauu 3agaHus .14 "TipuMeHeHne NprHLMNE BO3MOXHbIX MepeMelLleHnii K pelleHnto 3a1a4 0 paBHOBECUM cu,
MPUNOXEHHbIX K MEXaHMYECKOW CUCTEME C OLHOW cTeneHbio cBoboabl" LienecoobpasHo pewaTtb B TaKoM
nocnenoBaTeNbHOCTH:

1) n306pasnTb HA PUCYHKE BCE aKTUBHbIE CUSIbI;

2) NpY HaNU4YMM HenaeanbHbIX CBS3ei 006aBUTb COOTBETCTBYIOIWME PeakUun CBA3er (Hanpumep, Cuilbl TPEHUS);

3) B cnydae HeoHX0AMMOCTW ONPENENUTb PeakLMIO CBSI3M, MbIC/IEHHO OTOPOCUB COOTBETCTBYHOLLYIO CBA3b 1 3aMEHUNB eé
NCKOMOW peakLueil.

B naHHOM 3afaHuu npeacTaBneHbl MEXaHN4Yeckre CMCTEMbI C OJIHOI cTeneHbto cBoboabl. [MoaToMy aanee noctynatoT
cnepytowmm obpasom:

4) patb BO3MOXHOE NnepeMelleHme 0AHOM U3 ToHek cUcTeMbl (0BbIHHO 9TO TOYKA BEOYyLWEro 3BeHa MexaHnama) u
BblPa3nTb BO3MOXHbIE MEPEMELLEHNS TOHEK MPUTOXKEHUS CUJT B 3aBMCUMOCTUN OT 3a4aHHOMO BO3MOXHOIO NEPEMELLEHNS;
5) BbIMUCNTL CyMMy paboT BCex Cui, yKasaHHbIX B NMyHKTax 1), 2) 1 3), Ha COOTBETCTBYIOLMX BO3MOXHbIX NEPeMELLEeHNX
NX TOYEK MPUNOXEHNS N MPUPABHSTb 3Ty CYMMY HYJIO;

6) pelWwnB cocTaBNeHHOe ypaBHEHe PaBHOBECHS, ONPEneNTb NCKOMYIO BENNYMHY.

Bce nyHKTbI BbIlWEN3N0XEHHOro niaHa LoMXKHbl ObiTb OTPaXeHbl B NOSICHEHWSIX, COMPOBOX AAIOLWMX PeeHne Kaxaom
3a4aun.

Llenbto KOHTPONbHOI paboThl ABNSIETCS NPMOOPEeTEeHNEe HABLIKOB CAMOCTOATENbHOIO PelleHNs MOCTaBNEHHbIX 3a0a4 U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONb3YEMbIX AN UX PeLleHUs.

KoHTponbHas paboTta crocobcTByeT 3akpeneHuto, yrnybneHunio n 06obLeHno TeopeTuyecknx aHaHui, a Takxe
NPVUMEHEHMNIO 3TUX 3HAHWI K PelleHnto pa3HoobpasHbIX 3a4a4 MEXaHVKN B LIENOM.

3auert ¢ oLeHKOWN

Bonpocekl k 3a4eTy C OLIEHKOIA:

KnHematuka

1. NpenmeT 1 3agayy kKuHeMaTuku. NpoCcTPaHCTBO 1 BPEMS B KNAaCcCU4ecKol MexaHuke. Cuctema ot-cHéTa.

2. BekTOpHbIi cnocob 3aaaHns ABUXEHUS TOYKW. Y paBHEHUE OBUXEHMWS, TPAEKTOPUS, BEKTOPbI CKOPOCTU 1 YCKOPEHNS
TOYKMN.

3. KoopanHaTHbIin cnocob 3anaHus ABUXeHNs. TpaekTopusi, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHMNE TOUKMU.
4. EcTecTBeHHbIN cnocob 3anaHns ABMXeHUs Toukn. CKOpoCTb, KacaTeNbHOE U HOPMarbHOE YCKOPE-HUS TOYKM.

5. 3apaum kuHemaTrku abcontoTHo TBEPLOro Tena. [ocTynatenbHoe ABUXEHWE TBEPOOro Tena.

6. Teopema 0 TpaekTopusX, CKOPOCTSIX M YCKOPEHUSX NOCTynaTenbHO ABUXYyLerocs TBEpaoro Tena.

7. BpaweHune TBEpOOro Tena BOKPYr HEMNOABMXHOWM OCW. YpaBHEHUE BpallaTeibHOro ABMUXeHUS. Yrnosas CKopoCTb U
yrnoBoe yckopeHue TBEpAoro Tena.

8. BpauweHve TBEpAoOro Tena BOKPyr HENOABMXHON OCcU. BeKTopHble hopMynbl AN CKOPOCTER U YCKO-PEHMNI TOHEK
Bpalatowerocs rena.

9. MNnockoe oeuxeHne TBépAoro Tena. CeegeHne NAOCKOro ABUXEHNS Tena K ABUXEHMWIO NNOCKOW counrypbl B ee
MIOCKOCTM.

10. lMnockoe aBuxeHue TBEPOOro Tena. PasnoxeHune OBUXEHNS MNOCKOW oUrypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXeHMs. YpaBHEeHUs NNOCKOro ABUXEHUS Tena.

11. OnpeneneHne CKOPOCTel To4eK TBEPAOro Tena npu NI0CKOM ABUXEHUN. MIHOBEHHbI LEHTP CKOPOCTEN NMNOCKOM
dourypesi.

12. OnpepneneHne yCKOPEHUin To4ek TBEPLOro Tena npv NAOCKOM OBUXEHNN.

13. [BuxeHune TBEPJOro Tena C O4HOW HEMOABUXHOWM TOYKOW. Yrnbl Sinepa. YpaBHeHNs CepnyecKoro ABnxXeHuns
TBEPLOOro Tena.

14. 1BuxeHne TBEPOOro Tena ¢ 04HOM HEMNOABUXHOM TOYKON. MrHOBeHHas ocb BpauweHus. MrHoseH-Has yrnoeas
CKOPOCTb Y MFTHOBEHHOE YTNOBOE YCKOPEHHe.

15. [1BuxeHune TBEPJOro Tena ¢ 04QHOM HEMNOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
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16. [lBnxeHne TBEPOOro Tena ¢ 04HOW HEMOABMXHON TOYKOW. PacnpeaeneHne yckopeHuin To4ek TBEpOOro Tena.
17. CBobonHOE OBUXeHMe TBEPOOro Tena. Teopema 0 CKOpPOCTSX To4ek cBoboaHOro TBEPAOro Tena.

18. CBob0oHOE OBUXEHME TBEPAOro Tena. Teopema 06 yckopeHusix Todek cBoboAHOro TBEpPAOro Tena.

19. KuHemaTvka CnoxHoro ABUXeHNs To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEeHWW YCKOPEHUIA B CNOXHOM OBUXEHUM Toukm (Teopema Kopuonuca).

Cratuka

21. MNpeamet cTtatmkn n eé ocHoBHble 3agaqn. OCHOBHbIE ONpPeaeneHnst N NOHATUS CTaTUKMN.

22. Akcmoma paBHoBeCKS AByX cui. AKCOMa NPMCOEaNHEHNS N CKIIOYEHNS ypaBHOBELIMBAOWMXCS cun. AKkcroma
napannenorpamma. AKCMoMa paBeHCTBa AeiCTBNA 1 npoTusoaencTeus. MpuHumn 3ateepaesaHmns. MpuHumn
0CcB0OOOX1AaeMOCTH OT CBSA3N.

23. Teopema 0 paBHOBECKM TPEX HEMApannenbHbIX CUN.

24. CncTtema CXoLsWmXCs CU; MPUBEAEHNE K paBHOLENCTBYOWeN. AHANUTUYECKMIA cnocob onpenene-HUs
paBHOAEVCTBYIOWEN.

25. [eomeTpryeckme 1 aHanMTN4eCckme yCnoBns PaBHOBECUS CUCTEMbI CXOOSWMXCA CUA.

26. MOMEHT cusibl OTHOCUTESNIbHO TOYKM (LEHTpa).

27. MOMEHT cunbl OTHOCUTENBbHO OCHW.

28. CBsI3b MEX QY MOMEHTAMM CUbl OTHOCUTENBbHO OCU 1 OTHOCUTENbHO TOYKM, NeXallen Ha ocu.

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

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

32. [puBeneHve cucTembl CUA K LIEHTPY (OCHOBHAs Teopema CTaTukm).

33. Ycnoswue cylwecTsoBaHNS paBHOLEWNCTBYIOWER A1 CUCTEMbI CUN.

34. Ycnosus paBHoBecusi abCoONOTHO TBEPLOro Tena npu AeiCTBMN Pa3nnYHbIX CUCTEM CII.

35. Tpu hopMbl yCNOBUIA PaBHOBECUS NIOCKON CUCTEMbI CUI.

36. Ctatmyecku onpenensiemble 1 CTaTM4eCKy Heonpenenmmbie 3a4a4w.

37. PaBHOBecKe TBEPOOro Tena npu Hanmyum TpeHus. TpeHne cKonbXeHns. TpeHne KavyeHus.

38. LleHTp T8XecTn TBEpOoro tena. Metoapl onpeneneHns LEHTPOB TAXECTH TeEN.

JunHamuka

39. NpeaMeT 1 OCHOBHbIE 3a4a4M AMHaMMK. OCHOBHbIE NMOHSTUS U 3aKOHbI KNacCcu4Yeckoi MexaHuku. ViHepumnanoHas
cucTtema oTcyéta. [NpuHUMN OTHOCUTENBHOCTU Knaccudeckon MmexaHukn. OCHOBHbIE NpPeacTaBNeHns 0 NPOCTPaHCTBE U
BPEMEHN.

40. OnddepeHumanbHble YpaBHEHNS OBUXEHUS MATEPUanbHON TOYKM B MHEPLUNANBHON cuctemMe otTcyéTta npu
pasnnyHbIx crnocobax 3apgaHust apuxeHust. Cunbel B onHammke. Teopema 06 N3MEeHeHUN KONMYecTBa ABUXEHNS
mMartepuanbHOR TOYKMN.

41. Bropas ocHOBHas 3a4aya AnHaMyKK Ons TOYKM U €€ peleHne B YaCTHbIX Cyyasx 3agaHuns cunbl. MNpamonnHenHoe
OBUXEHWe maTtepuanbHO TOYKU NoL AeiCTBMEM CUSlbl, 3aBUCALLEN OT BPEMEHU; MPSA-MONIMHENHOE ABUXEHNEe
marepuanbHOM TOYKW NoL OeACTBMEM CUJIbl, 3aBUCALLEN OT MOMOXEHWNSA TOUYKWU; MPSAMONIMHENHOE OBMXEHNE MaTepuasibHON
TOYKM NOL OEACTBUEM CUMbl, 3aBUCALLEN OT CKOPOCTUN TOYKM.

42. Teopema 06 N3MEHEHU MOMEHTA KONNYECTBA ABUXEHNS MaTepuanbHoi Touku. Cnyyai coxpaHeHns MoMeHTa
KONMYeCTBa ABUXEHUS MaTepuanbHOM TOYKN.

43. OnemeHTapHas paboTta cunbl; pabota Ha KOHEeYHOM NyTu. Teopema 06 N3MEHEHUN KMHETUYECKOI SHeprum
mMarepuanbHOM TOYKMW.

44. lNMoTeHumanbHble cunbl. Cnnosoe none, yCnoBmsa NOTEHUMANBHOCTM CUIOBOrO Nons. 3aKOH COXPaHEHUS MEXaHNYECKOM
9HEpPrum matepmanbHom To4ku. MiHterpan sHeprum. MNoHATUE 0 paccemBaHUm NOMHON MEXaHNYECKOW SHEPTUN.

45. lMoTeHumanbHasa sHeprus cunbl TxXecTu. MNMoTeHumanbHas saHeprus nNons ueHTpanbHbix cun. MNoTeH-unanbHas
9Heprusa BOCCTaHaBNMBAOWEN CUNMbI MPYXWHbI.

46. KonebatenbHoe OBUXeHWe MatepuanbHoi Todkn. CBoboaHble HesaTyxatowme KkonebaHus MmaTepu-anbHON TOHKN.
YpaBHeHue 1 rpadpuk ceoboaHbIx konebaHuii. AMRnNTyaa, Yactota u gpasa konebaHuii.

47. 3atyxatowme konebaHns MatepuanbHOn TOUKU. 3aBUCMMOCTb KOOPAMHATLI MaTepranbHON TOUKM OT BPEMEHU Nnpu
3atyxatolwmx konebaHmsix (Cnyyai Manoro CoOnpoTUBNEHNS, CNyyai 601bWOro ConpoTUB-NeHNs). Aneproanyeckoe
OBWXEHNE TOUKMN.

48. BblHyXOeHHble konebaHus MatepuanbHOi TOUKU. BbiHYXXAeHHbIe konebaHusi Npv OTCYTCTBUM CO-NPOTUBIIEHMSI.
KoadpouumeHT onHaMmnyHocTu. SlBneHme brueHwni.

49. BblHyXAeHHble konebaHns MatepuanbHOi TOYKN. BblHyX OeHHble KonebaHus Npu OTCYyTCTBMM CO-NPOTUBNEHMS 1 NP
p = w. slBNeHne pesoHaHca.

50. KonebatenbHoe oBUXeEHUE MaTepuanbHol ToYKW. BeiHyXAeHHble konebaHns npu Hann4ymMm BSI3KOro CONpPOTUBAEHUSI.
OnpepneneHne obLero peweHns HeoAHOPOOHOMO ANdGEPEHUNANbHOIO YpaBHEHUS Bbl-HYXXAEHHbIX KonebaHuiA.

51. AMnnnTyga, 4acTtoTa v gpasa BblHy>XAeHHbIX KonebaHuii.

52. InHamuka HecBoboOHOW MaTepuanbHoit Todkn. Cesiaun. MprHUMN ocBoboXOaEMOCTH OT CBA3W. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrumn ans HecBOOOLHOrO ABUXEHMSI.

53. dndphepeHumnanbHble ypaBHEHUS OBUXEHUS MATEPMAbHON TOYKU NO 3afaHHON HEMOOBMXHON KPU-BOM.

54. Matematuyeckuii MasTHUK. BbiBog coopMynbl neproga KonebaHuin MaTeMaTmyeckoro MasiTHKa.
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55. OCHOBHOE ypaBHEHME OUHAMUK OTHOCMTENIbHOTO ABWUXEHUS; NepeHocHas 1 Kopronucosa cunbl HepLUun.
OTHocUTenbHOe paBHoBecKe. TeopeMa 06 N3MEHEHNN KUHETUYECKOW SHEPrn B OTHOCUTENb-HOM OBUXEHUN.

56. MexaHnyeckas cuctema; Knaccudoukaums cun, ﬂeIZCTBYIOUlMX Ha CUCTEeMyY. Caoiictea BHYTPEHHUX CU. Macca
CUCTEMbI, LLeHTp Macc. MomeHT nHepunn Tena.

57. ,El,mcpcpepeHLl,maanble YpaBHEHNA OBNXEHNSA CUCTEMbl MaTepuanbHbIX TOYEK. Teopema O OBMXEHWUN LeHTpa Macc
CUCTEMDI.

58. Teopema 06 N3MEHEHWM KONIMHECTBA OBMXEHNS MeXaHNYeCcKol cucTeMbl. IHTerpan konmyectsa OBUXEHNS
MEXaHN4YeCKOMN CUCTEMbI.

59. MoMEeHT KonnyecTBa OBUXEHNS MEXQHNYECKOA CUCTEMBI (KVIHeTVI‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HENnoOABNXHOIo
LeHTpa 1 OTHOCUTESNIbHO HEMOOBUXHON OCWU. TeopeMa 006 N3MEHEHUN KNHETUYECKOrO MOMEHTA. I/IHTerpan KWHEeTn4eckoro
MOMeEHTa.

60. KnHetnyeckas aHeprusa MeXaHn4eckol cucTeMbl 1 crnocobbl eé BbluncneHus. KuHetuyeckas Heprusa TBép,EI,OFO Tena
B Pa3/INYHbIX Cny4YasX OBUXKEHUA. MowmeHT nHepummn TBép,D,OFO Tena.

61. Teopema 06 N3MEHEHWN KNHETUYECKOI SHEPrn MexaHn4eckon cnuctemol. PaboTa (anemeHTapHas pabota cuibl,
nonHas pabota cunbl, CyMMa aNeMeHTapHbIX paboT cun, cyMma nonHbix paboT cun). Ycno-sus, Npu KOTOpbIX
cobniofaeTCcs 3aKOH COXPAHEHMS NOMHON MEXaHWYECKO SHEPTUN CUCTEMBI CO CBA3S-MU.

6.4 Metoauyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUIN, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLUX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKN 3HaHuii obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6anno., uTorosas
goopma KoHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

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

TekyLLUA KOHTPONb
MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUYECKMX

JomauiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 10
3apaHve cpaétca npenogasatento. OueHMBaOTCA BNadeHe Matepuanom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNe METOAAMMN, YMEHNS 1 HaBbIKW, 2 10

HeO6XOJJ,I/IMbIe ONS BbINONHEHNS 3a4aHUN.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHusi Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 4 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOX0AMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

3avetr c 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMMNNHDI. 50
OLL.eHKOM Obyuatowmiicsi nonyyaeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWIA.

7. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Yu4eOHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoOBHas nuTeparypa:

1. A6noHckmin A.A. Kypc TeopeTtudeckoi mexaHuku: Ctatuka. KuHematuka. JuHamuka [TekcT] : y4ebHMK ans cTyn. By30B
no TexH. cred. - 16-e usg, ctep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: c. 597 - ISBN 978-5-406-01977-1. (220 ak3.)
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2. Mewepckuin N.B. 3apaym no TeopeTnyeckoin MexaHnke [OnekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e uag., crep.
/Mog pexn. B.A. ManbmoBa, [.P. MepkuHa.- CM6. : U3patenbcTso MaHb', 2012. - 448 c.: un. - (YuebHrkmn ans By30B.
CneuwnanbHasa nutepatypa). - ISBN 978-5-9511-0019-1. - Pexxum goctyna: https://e.lanbook.com/book/2786#book_name

3. C60opHUK 3aaaHuii 4nis KypcoBbix paboT no TeopeTmyeckon MexaHuke [TekcT] : yuebHoe nocobue ansi BTy308 / A. A.
A6noHckuid M op.] ; noa ped. A. A. S6noHckuii. - 17-e nag., ctep.. - Mockea : KHOPYC, 2010. - 392 c. : u., cXeMmbl. -
Bubnuorp.: c. 382-383. - N'pud MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 3k3.)

7.2. [lononHuTenbHas nuteparypa:

1. Ouesckuin B.A. Teopetudeckas MexaHvka. VIHTepHeT-TecTMpoBaHne 6a3oBbix 3HaAHWUIA [DNEKTPOHHBIR pecypc]:
yuyebHoe nocobue/ B.A. Ouesckuii, A.B Ouesckuii.- CI6.: apatenbcteo NaHb', 2010. - 144 c.: un. - (Y4ebHukn ons
By30B. CneumanbHas nutepatypa). -ISBN 978-5-8114-1058-3.- Pexum goctyna:
https://e.lanbook.com/book/128#book_name

2. Batb M. U. TeopeTnyeckas MexaHvka B npuMepax u 3agadax. Tom 1. Ctatvka n KnHematuka [Onek-TpoHHbIA pecypc]:
yyebHoe nocobue / M. V. batb, I. 0. OxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - Cl6.: Mispatenbcteo 'JaHb',
2013. - 672 c.: un. - (YuebHukn ons By3oB. CneunanbHas nutepatypa). ISBN 978-5-8114-1022-4 (O6wwin).-ISBN
978-5-8114-1035-4 (Tom 1).- Pexxum poctyna: https://e.lanbook.com/book/4551#book_name

3. batb M. U. TeopeTnyeckasi MexaHvka B npuMepax 1 3agadax. Tom 2. uHammka [OnekTpoHHblin pe-cypc]: yuebHoe
nocobue / M. U. batb, I". 0. OxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - ClM6.: N3-natenbcTeo 'NaHb', 2013. - 640
c.: un. - (YyebHukn nns sy3oB. CneunansHas nutepatypa).-ISBN 978-5-8114-1022-4 (O6wwit).- ISBN
978-5-8114-1021-7 (Tom 2) Pexum goctyna: https://e.lanbook.com/book/4552#book_name

4. Tapr C. M. Kpatkuit kypc TeopeTnieckoin MexaHukm [TekcT] : yuebHuk ons Bty3os / C. M. Tapr. - 12-e usg., ctep. -
Mockaa : Bbicwas wkona, 2002. - 416 c. : un., Tabn. - Mpeam. ykas.: ¢. 409-411. - Pex. MO. - B nep. - ISBN
5-06-004329-0. (95 ak3.)

5. baiipamoB @.[1., Baiipamos b.®., ®apaees A.P. Kpatkuii Kypc no KuHeMaTuke To4ku: yiebHoe nocobue. -
HabepexHble YenHbl: 3a-80 HYU KDY, 2014. - 30 c. - Kadeapa MuK (50 ak3.)

6. banpamos ®.[., A6oynnuHa A.M., apaees A.P. CnoxHoe LBUXEHUE TOUKU: METOLMYECKME YKa3aHUs. -
HabepexHbie YenHbl: M3n-8o Kaml, 2004. - 25 c. - Kadenpa MuK (50 ak3.)

7. baiipamoB @.[1., AbaoynnuHa A.M., dapaees A.P. Teopusi MOMEHTOB 1 Nap CWU: METOANYECKUE YKa3aHUs K
NpakTN4ecknM 3aHATUSM. - HabepexHsle YenHol: N3a-so Kaml, 2004. - 21 c. - Kageapa MuK (50 ak3.)

8. banpamos ®.[., Mypcanumos M.X., XakumoB P.I". TeopeTudeckas mexaHvka: paboyas nporpamma, MeToam4eckue
yKasaHus 1 MpuMephbl BbINONMHEHUS 3a4a4 KOHTPOSbHbIX paboT Ansi CTYAEHTOB 3a04HON DOpMbl 0ByHeHus. -
HabepexHble HYenHbi: M3g-8o Kaml, 2003. - 134 c. - Kacdpenpa MuK (50 3k3.)

9. baiipamoB b.®., baiipamos . [1. Kpatkuii kypc TeopeTunyeckoit MexaHuku. Yactb 1. Ctatuka: YuebHoe nocobue. -
HabepexHble YenHbl: M3a-8o0 HYN KDY, 2017. - 111 ¢. - Kacpenpa MuK (50 ak3.)

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMINUHBI (MOOYIIS)

9BC ZNANIUM.COM - http://znanium.com/
ObC VMapatensctia "/laHb" - http://e.lanbook.com/
OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9. MeTognueckue ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekunu CunctemMatnanpoBaHHble 3HaHUS NO M3y4aeMon ANCLUUNANHE 3aKNaabiBaloTCs Ha NEeKLMOHHbIX
3aHATUSAX, MOCELWEHNE KOTOPbIX yHawmmmcs 0b6si3atenbHo. B xone nekuum oHy BHUMATENbHO Cnenst
3a X0O0M U3NOXEHUs MaTepuana nekropa, akkyparHo BeayT KOHCMNekT. KOHCnekTupoBaHue nekumm -
0fHa 13 POpPM aKTUBHOW CaMOCTOSTENbHOW paboThl, Tpebytowas HABLIKOB U YMEHUIA KPATKO,
nocnenoBaTefibHo 1 NOrM4HO POPMUPOBATL MONOXEHNS TEM. HESICHbIE MOMEHTbI BbIICHSIOTCS B
KOHLe 3aHATUS B OTBEAEHHOE Ha BONPOCHI BpeMs. PekoMeHayeTcs B KpaTyariime Cpoku nocne ee
npocnywuneaHus npopaboTtatb Matepuan, a KOHCMNEKT LOMOMHUTbL 1 OTKOPPEKTNPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOLUT B NAMSATW €€ CodepXaHue, No3BonseT
JOMOJTHUTL 3annchb, BbIOENUTb rMaBHOE, TBOPYECKN 3aKPenuTb MaTepuan B namaTu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne MoceleHune 1 pa60Ta CTyAeHTa Ha NPakKTU4eCKOM 3aHATUMN NO3BOJIAET B Nnpouecce peweHns
3aHATNA npakTn4eckmnx 3agay n KomeKTnBHoro O6CY)K,D,€HI/I9I pe3ynbTtatoB UX pelweHns rny6>Ke YCBOUTb
TeopeTnyeckune NonoxXeHns, cPopMmnpoBaTb OTAEeNbHbIE NpakTUYeCckne yMeHUs N HaBblkKW, HAyYNTbCS
npasunibHO obocHoBbIBaTb MEeTO4WKY BbIMNONIHEHNA pacyeToB, HEeTKO U nocnenoBartesibHO NpPoBOOUTb
pacyeTbl, oopMynnpoBaTb BbIBOAbLI U NPEnNoXeHNS. PaboTa Ha NPakKTN4eCKOM 3aHATUN OaeT
BO3MOXHOCTb CTYyAEHTY BCECTOPOHHE U3y4nTb ANCUMNNINHY N NOATOTOBUTbCA ONs CaMOCTOSATENbHOMN
pa60TbI. B npouecce BbINMONTHEHNA ayOANTOPHbIX NPaKTUN4eCKnX pa60T CTyOeHT noareepXxmnoaert
nonyyeHHble 3HaHUSA, YMEHUS U HaBbIKW, KOTOPble OOPMUPYIOT COOTBETCTBYIOWMNE KOMMNETEHLINN.

camocTtosi- | CamocTosiTenbHasi paboTta CTyneHTa npegnonaraet paboTy ¢ Hay4yHoi 1 y4ebHOM nuTepaTypoi,

TenbHas yMeHVe co3faBaTh TEKCTbl. YPOBEHb U FybuHA YCBOEHUS! ANCUMMINHBI 3aBUCAT OT akTUBHOM U

pabota cuctemaTmnyeckon paboTbl Ha NEKLMSIX, U3YHEHUS PEKOMEHAO0BAHHON NMTEPaTypbl, BbINOAHEHUS
KOHTPO/bHbIX MMCbMEHHbIX 3a4aHunii. B cnydae 3aTpyaHeHWA, BO3HMKAOWMX NPY M3yYeHnn y4ebHol
OVCLMMMVHBI, CTyOeHTaM cnefyeT obpawaTtbes 3a KOHCynbTaumei K npenoaasaTento, peannays
pasnmyHbie KOMMYHMUKALNOHHbIE BO3MOXHOCTU: O4YHbIE KOHCYNbTaumm (HENOCPEACTBEHHO B
YHMBEPCUTETE B Yacbl Npnéma npenogasartens, 3a04Hble KOHCynbTauumn (MoCcpeacTBOM 3EKTPOHHO
noyThbl).

NMACbMEHHOE I'Ipm BbIMNOIHEHUW MUCbMEHHbIX AOMALIHUX 3a0aHuii HeobXxoAUMO cHavYana npo4YnTaTtb OCHOBHbIE
JomallHee NOHATUA N NOAXOoObl MO TEMe 3aaaHnA. I'Ipvl BbIMONTHEHUWN YyNPaXXHEeHNA NN 3a0a4m Hy>KHO CHavana

3ajaHue MNOHATb, 4TO Tpe6yeTcsa B 3aja4e, kakon TeopeTMHeCKMIZ MaTtepunan Hy>XHO NCNO/b30BaATb, HAMETUTb
nnaH peweHnya 3anadn, a 3aTteM NpucTynnTb K pacdeTtam n caenatb Ka4eCTBEHHbI BbIBOL.

KOHTpOnbHas | Mpwv BEINOAHEHUW KOHTPONBbHOM PaboTbl HEOHXOAMMO BCMOMHWTL X0, PELWEHNS aHANOMMYHbIX 3a4a4
pabota Ha NPaKTUYECKNX 3aHATUSX. 3HAKOMCTBO C OCHOBHOI 1 AOMONHUTENbHOW NMTEPATYPON, BKIKOYas

CnpaBoYHble N3aaHNs, 3apybexXHbIE MCTOYHUKM, KOHCMEKT OCHOBHBIX MOM0XEHWIA, TEPMUHOB,

CBeAeHW, Tpebytownx Ans 3anoMUHAHNS 1 SBNSIOWMXCS OCHOBOMONAralwWuMy B 3TON TEME.

3a4eT 3aBepLarolLym 3TanoM N3y4eHnst AUCLUNINHDBI SBNSIETCS NMPOMEXYTOYHAs aTTecTaums B Buie
OLIeHKOM MMCbMEHHOrO (YCTHOrO) 3a4€Ta C OLeHKOM Mo bunetam, B KOTOPbIX COAEPXaTcs BONPOCh! (3aaaHns)
no BceM TemaM Kypca. [pv aTOM CTyLeHT OOMXEH NokasaTb BCE T 3HAHUS, YMEHUS U HaBbIKW,
KoTopble OH Npuobpen B Mpouecce Tekylen paboThbl No U3y4eHWo aucUMnavHbL. JucuunnuHa
CYMTaETCs OCBOEHHOM CTyIEHTOM, ECNN OH B NMOSHOM 06beMe chopMMPOBan YCTaHOBNEHHbIE
KOMMETeHUMM 1 CrocoBeH BbINOHATL yKa3aHHble B AaHHON NporpamMMe OCHOBHbIE BULbI
npogoeccroHanbHom aesTenbHocT. OCBOEHVE ANCUMMVHBI OOMXHO NO3BOMUTL CTYLEHTY
OCYLLECTBNATb KakK aHanMTUYeCKyto, Tak U Hay4YHO-UCCNenoBaTEeNbCKYH NeSTeNbHOCTb, YTO
npennonaraet rnybokoe 3HaHWe Teopum 1 NPakTUKU JaHHOro Kypca.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJoUYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHne gucumnnuHbl "TeopeTnyeckas MexaHvka" npennonaraet NCnonb30BaHNE CNeayowero NporpaMmMHoOro
obecneyeHunst n MHPOPMALIMOHHO-CMPAaBOYHbIX CUCTEM:

YyebHo-mMeToamyeckas nutepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBANMPMLMPOBAHHbIX CNELManMCcTOB B pasnnyHbix cgpepax busHeca. DoHn 6nbnmoteku cpopMUpoBaH ¢ y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKIOHYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, asTopedeparbl, guccepTauunm, SHLMKIONELMMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme N3faHns u N3aaHus, Bbinyckaemble
usnarenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM (henepanbHbiX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NnokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UIMEETCS B HAaNM4nMm B 3N1IeKTPOHHO-6MBNNOTEYHO cucTeme
MapaTenbcTBa "flaHb" , BOCTyn K KOTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMU KHUT nagatenbeTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHol nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUN NEPMOANYECKNX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 9b6C
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HOM, y4ebHOoN nutepaTtype 1 Hay4HbIM Neproan4yeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUbHbBIX HanpasneHnii ¢ cobniogeHneM Bcex aBTOPCKMX U CMEXHbIX Npas.
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YyebHo-mMeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCs 3NeKTPoHHON BmubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHEeT K y4ebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHve ancumnavHbl "TeopeTnyeckas MexaHuka" npeanonaraeT UCMONb30BaHue Cremytowero
MaTtepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTumeaunitHas ayautopus, BMecTMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €AUHOIA CUCTEMON yNpaBieHNs, OCHaWEHHass COBPEMEHHbBIMW CPeaCTBAMM
BOCMNPOM3BEeaAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMauum, nony4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOM ayaMTOpuA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TakXe MHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MePCOHAaNbHbIN KOMMNboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoit MUKPOOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noaknodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenoaasatenst aBnseTcs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beanHSIOWMM BCE YCTPOMCTBA
B eOMHYI0 CUCTEMY, U CNY>XXUT NONHOLLEHHBbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, sebuHapbl, KOHGEPEHUMN 1 Apyrue BUabl ayAMTOPHON Harpy3km obydatolwmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPeACTB 00y4eHNs, B TOM YUCNE C UCMOMb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenniiHas ayaMTopust Takxke ocHaleHa WUPOoKOMoNoCHbIM
[IOCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

12. Cpe,IJ,CTBa apgantauumuv npenogasaHus oUCUNMJIUHDI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCT B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLInUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTta un m306pa>|<eH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHVKOB -
Harmpumep, TaK, 4Tobbl LA C HAPYWEHWAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OMCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpPMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
JOUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALaMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- yBENNYEHME NPOOOMXNTENIbHOCTY caa4m oby4atolwmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOWEHWIO K YCTAHOBNEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

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

- NPOLONXMNTENbHOCTU BbICTYMNEHNS obyyatowerocst npun 3awmTe KypcoBoi paboTbl - He Bonee Y4em Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOMMYECKOE 0becrneyeHre MaWHOCTPOMTENBbHBIX MPON3BOLCTB" U NPOCOMIIIO NOATOTOBKM
TexHOonorns MalwrHOCTPOEHUS .
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