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Mporpamma omcuunnuHbl "TeopeTnyeckas mexaHuka"; 13.03.02 SnekTposHepreTrka 1 aneKkTpoTexHUKa; AOUEHT, K.H. baipamos B.®.

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

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH NpYMeHsITb COOTBETCTBYIOWMI (OU3NKO-MaTeEMATUYECKUA annapar,

MeTOo4bl aHaNM3a U MOLENVMPOBAHNS, TEOPETUYECKONO U SKCNEPUMEHTANBHOMO
MCCnenoBaHUS NPY PeLIEHNW NPOECCUMOHANBHbIX 3aaa4

YK-2 CnocobeH onpenenaTb Kpyr 3afay B paMkax NoCTaBNEHHON Lienu 1 Bolbupatb
ONTUMasbHblE CNOCODbI MX PELIEHNS, UCXOLAS N3 OEACTBYIOWMX NPABOBbLIX HOPM,
MMEIOLWNXCA PECYPCOB U OrpaHNYeHNiA

BbINyCKHWK, OCBOMBLUWIA AUCUMUMANHY:
JlonxeH 3HaThb:

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

JonxeH ymeTb:

DYMeTb ncnonb3oBaTb pPa3/inyHbIe q)OpMyJ'IbI ONa HaxoxgeHnda KnHemMatn4eckKnx n AHaMn4eCcknx XxapaktepucTuk
n3y4aemMoro oBumXxeHus.

(YmeTb aHanunanposath nonyyeHHbIe pe3ynbTathi.

JonxeH Bnanetb:

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

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

D,ﬂeMOHCTpMpOBaTb CNOCOBHOCTb NOHMMATb €MHCTBO pas3nnyHbIX OOPM ABUXEHUS, PONb 3aKOHOB MEXaHUKUK Npu
aHanunae sBneHuin npunpoabl.

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

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

LaHHas yyebHas oucumnnmHa BkntodeHa B pasgen "b1.0.15 OucunnanHbl (Moaynm)" OCHOBHOM NpodbeccnoHanbHoM
obpasoBatenbHoli nporpammel 13.03.02 "OnekTposHepreTrka 1 anekTpoTexHuka (SnekTpocHabXeHune)" n oTHOCUTCS K
006513aTeNbHbIM ONCUMNIMHAM.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U Ha CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

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

KoHTakTHas paboTta - 54 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNHDI: 3K3aMeH B 3 CEMECTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

PerucTtpaumonHblii Homep 10290334219 iy PAEKTPOHHBIH
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
1 Tema 1. BeegeHnwe. MNpeomet un 3 1 1 0 3
" |pazpensl ANCUMNAUHEL, NX 334a4W.
Tema 2. CnoxHoe OBUXEHNE TOYKN,
2. TBEPOOro Tena. 8 1 1 0 3
Tema 3. Nnockoe aBuxeHune
s TBEPOOro Tena. 3 1 1 0 3
Tema 4. BpauweHwue TBEpLOro Tena
4. [BOKPYT HEMOLBWXHOWN TOYKMW. 3 1 1 0 3
" |CBo60OAHOE ABMXEHNE TBEPLOrO
Tena.
Tema 5. CtaTtnka. OCHOBHblE
5 MOHSATUS U aKCUOMbI CTATUKM. 3 1 1 2 3
6. Tema 6. Teoprst MOMEHTOB 1 Nap Cun. 3 1 1 0 3
Tema 7. PaBHoBecre abContoTHO
£ TBEPLOro Tena. 3 1 1 0 3
Tema 8. PaBHOoBecwue Tena npu
8. [Hannuum TpeHmna. LleHTp TaxecTu 3 1 1 2 3
TBEPOOro Tena.
Tema 9. BeeneHune. 3akoHbl
9. HbioToHa. 3agayv onHamumku. 3 1 1 0 3
Tema 10. mHamnka HecBoboOHOA
10.|TOYKN, AMHAMMKA OTHOCUTENbHOIO 3 1 1 0 3
OBUXEHMNS TOYKMW.
Tema 11. MNMpamonuHenHble
1. KonebaHns TO4KM. 3 1 1 8 3
Tema 12. Cuctema matepuanbHbix
12. TO4eK. 3 1 1 2 3
Tema 13. Obwme TeopeMbl AMHAMUKM
13.|mMarepunanbHoin ToUKM U 3 2 2 0 6
MEeXaHW4eCKOWN CUCTEMBI.
14 Tema 14. MpunoxeHus obwmx 3 1 1 > 3
‘[Teopem anHamukm Kk TBEpPOOMY Teny.
Tema 15. SnemMeHTbl aHanMTN4YeCKon
15. MEXaHVKMW. 3 1 1 0 s
Tema 16. MprHuMN
MamunbToHa-OcTporpanckoro.
16. MoHsTMe 06 yCTONYNBOCTM 3 1 1 0 3
paBHOBECHSI.
17.|Tema 17. Teopus ynapa. 3 1 1 2 3
Utoro 18 18 18 54

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeepeHue. MNpenmert n pasgenbl AUCLUMMIUHDBI, UX 3apa4u.

MpeameT u pasgensl AMCUMNAUHBI, UX 3ada4un. KuHemaTmka To4ku. Cnocobbl 3anaHns aBuxeHus Toukn. KuHematuka
TBEpOoro Tena. MNoHaTue 06 abcontoTHo TBEpPOOM Tene. MocTynaTtenbHoe OBuXeHne TBépaoro Tena. BpaweHne
TBEPLOro Tena BOKPYr HeMOoABUXHOR ocu.

TpaekTopus 1 ypaBHEHNE OBVXEHUS TOHYKM, HAXOXAEHME CKOPOCTU U YCKOPEHWS TOYKW. BpawatenbHoe OBUXeHne
TBEPLOro Tena BOKPYr HEMOABVXHON OCH.

Tema 2. CnoxHoe ABMXeHue TOUKU, TBEPAOro Tena.

CnoxHoe oBuxXxeHue Touku, TBEpaoro Tena. ABCoONOTHOE, OTHOCUTENBHOE, NEPEHOCHOE ABUXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, NEPEHOCHbIE CKOPOCTU 1 YyCKopeHus. Teopema cnoxeHus ckopocten. Teopema Kopuonuca.
Kopuronucoso yckopeHue.

YpaBHEHNS CNOXHOIO ABUXEHUS TOUKU. CnioxXeHne ckopocTel To4ku. CnoxeHue yckopeHuid Todkn. CrnoxeHue
IBUXeHU Tena. CMelaHHble 3a0a4mM Ha CNOXHOE OBUXEHME TOYKM U TBEPLOro Tena.

PernctpaumoHHbin Homep 10290334219
Crpanuvua 4 us 21.

- PAEKTPOHHBIH
Il YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma omcuunnuHbl "TeopeTnyeckas mexaHuka"; 13.03.02 SnekTposHepreTrka 1 aneKkTpoTexHUKa; AOUEHT, K.H. baipamos B.®.

Tewma 3. NMnockoe asuxeHue TBEpAOro Tena.

MNnockoe oBuxeHwe TBEPAOro Tena u ABUXEHNE NNOCKON churypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHUS ToHEK
NNockow courypbl. Teopema 0 NpoekLusix CKOPOCTeR ABYX TO4EK NNOCKON ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LLEHTP YCKOPEHUI.

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

Tema 4. Bpau.l.eHue TBép.IJ,OI'O Tena BOKpyr HenoABMXHOM TOYKU. CBo60aHOE OBUXEHue TBEepAaoro rena.

Yrnbl Siinepa. YpaBHEHUs cdhepuyeckoro OBUXEHUS TBEpAOro Tena. Teopema o nepeMelleHun TBEpaoro Tena,
MMEIOLLEro 0HY HEMOABVXHYIO TOYKY. YTIOBasi CKOPOCTb 1 YTNI0BOE YCKOPEHWE Tena npu cpepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS ToueK TBEPLOro Tena npu cgpepunyeckom aemxeHun. CBoboaHoe ABMXEHVE TBEpOOro Tena.

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

MpeaMeT cTaTvkn U €€ OCHOBHbIe 3aaa4n. OCHOBHbIE ONPERENEHUs 1 NMOHATUS CTATUKN. AKCUOMbI CTaTuKn. Teopema o
paBHOBeCUN TPEX HenapannenbHbix cuil. CUCTEMA CXOOAWMXCS CUA; NPVUBELEHUE K PABHOLAENCTBYIOWLEN.
AHanutnyeckmin cnocod onpeaeneHns paBHOAEWCTBYIOWEN. [[eOMeTpUYECKrEe N aHANNTUYECKNE YCIOBUS PAaBHOBECUS
CUCTEMbI CXOLSLMXCS CUI.

Cunbl, MIMHUK OEiCTBMSI KOTOPbIX MEPECceKatoTcsl B OAHON ToYke. PaBHOBECME CUCTEMbI CXOASAIIMXCS CUL.
Tema 6. Teopusi MOMEHTOB M Nap cun.

Teopvm 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. ["naBHbINA BEKTOp U rMaBHbIA MOMEHT CUCTEMBDI
Cun. rlpI/IBeJJ,eHI/Ie CUCTEMbI CUN K LEHTPY (OCHOBHaFI Teopema CTaTI/IKI/I).

PaBHOBecre Npon3BONbHON NAOCKOW CUCTEMbI CuN. PaBHOBECKE NPOM3BOSIbHON NPOCTPAHCTBEHHON CUCTEMbI CU.
Tema 7. PaBHOBecue abCconoTHO TBEPAOro Tena.

Ycnosus paBHoBecust abCoONOTHO TBEPLOrO Tena npu LEeiCTBAN PasnnyHbiX CUCTEM cul. Tpu oopMbl yCnoBUl
PaBHOBECMSI MIOCKOM CUCTEMbI Cvl. PaBHOBECHE COCTABHOW KOHCTPYKLMU. CTaTMHecKU ONpenenvmble U CTaTUHecku
HeonpenenuMble 3afaqu.

PaBHoBecne coctaBHOM KOHCTPYKLNW. Onpe,ueneHl/le ycunui B CTepXHax doepm no CI'IOCO6y PI/ITTepa.
Tema 8. PaBHOBecue Tena npu HaNU4YnM TpeHwus. U,eHTp TSKeCcTU TBép,IJ,OFO Tena.

PaBHoBecve TBEpAOro Tena Npu HanU4YMKU TpeHns. TpeHne ckonbXxeHus. TpeHne kadeHns. KoHyc TpeHus. LieHTp
TAXecTn TBEpAoro tena. LieHTp Taxectun nnockon courypbl. CTaTyeckmnii MOMEHT NAOWAaAM NAOCKON ourypbl
OTHOCUTENbHO ocy. MeToabl onNpeneneHns LEeHTPOB TAXeCT Ten. NonoxeHne LeHTpa TAXEeCTN HEKOTOPbIX TeN.

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

OcHoBHble NoHATMSA. 3akoHbl HbtoToHa. JudhdoepeHumnanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpartHast
3ajayv QUHAMKKN.

OnpepneneHve cvn no 3agaHHoMy ABuxeHuo. ObpaTHas 3apada anHamuku. dudpdpepeHunansHble ypaBHEHUS
LBUXEHNS MaTepuanbHoN TOUKU (MPSMONMHEHOE 1 KPUBONUHEHOE aBuXeHns). CBobonHoe nafneHue Tena 6e3 yuéta
CONpPOTUBNEHMS BO3ayXa.

Tema 10. luHammuka HecBo604HOM TOUKU, AMHAMUKA OTHOCUTE/IbHOIO ABUNXEHUSI TOUKW.

HecsobonHas matepuanbHas Touka. CBsav U JMHaMuieckre peakuum cesaselt. JuddpepeHumnansHble ypaBHEHNS
LBUXEHNS TOUKW NO 3a0aHHOW KprBoi. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHUS TOUKW. MNepeHocHas u
Kopuonucosa cunbl MHepuun. MprHLUA OTHOCUTENBHOCTM KNaccUyYeckoin MexaHuku. Cnyyai OTHOCUTENBHOMO MOKOS.

OTHOCMTENBHOE OBUXEHME MAaTeEPMaAsIbHON TOYKN. HacTHbIe CnyYam OTHOCUTENIbHOrO ABUXEHNS MaTepUanbHON TOYKN.
Tema 11. MpsiMmonuHenHble Kone6aHUSA TOUKM.

Buabl konebatenbHbIX ABUXEHWI MaTepranbHol Touku. CBobooHbIe 1 3aTyxatowwme konebaHus. Mpumepsl Ha
cBoboHble konebaHus. CeBoboaHble konebaHus rpysa, NoABEWEeHHOro K NpyXuHe. Anepnoanyeckoe ABnXeHue.
BbiHyxaeHHble konebaHusl. SBneHve pesoHaHca. siBneHune 6ueHnit. CBoboaHble konebaHus 6e3 yuéta ConpoTMBIEHNS.
3atyxatowme, BbHyXAeHHble KonebaHus.

Tema 12. Cuctema MaTtepuanbHbIX TOYEK.

CucTtema matepuanbHbix Todek. Teépaoe Teno. Cunbl, OeACTBYOWME HA TOYKM cucTeMbl. LileHTp Macc cnctemsl
mMartepuasnbHbIX TOYEK M ero koopanHathl. Teopema 0 ABMXEHMM LieHTpa Macc. MOMeHTbI nHepumn TBEPAOro Tena
(cuctemnbl). Pagnyc nHepummn. Teopema 0 MOMeEHTax MHepLUN TBEPAOro Tena OTHOCUTENBHO napannefibHbIX OCEN.
LleHTpobexHble MOMEHTbI MHEpUMMX Tena.

"eomMeTpus Macc: LEHTP MacC CUCTEMbl, MOMEHTbI MHEPLUUK TBEPbIX TEN. Teopema O OBUXEHUUN LEHTPA Macc.

Tema 13. O6LMe TeoOpeMbl AMHAMUKN MaTepuanbHOW TOUKN U MEXaHUYECKOW CUCTEMBDI.
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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. TeOpeMbI 06 n3MeHeHnM
KNHETMYecKomn aHeprun MaTepmaanon TOYKM U MeXaHmn4eckor cuctemol. MNMoTeHumnanbHble cunbl. Cunoeoe none,
ycnosusA noTeHUnanbHOCTU CUATIOBOIo NOJiA. 3akoH COXpaHeHus MexaHn4eCcKom aHeprun MaTepmaanon TOYKW. MHTeraﬂ
SHeprun. lMoHsATME O paccemsaHnmn MOMHOMN MEXaHN4YeCcKom SHEeprun.

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

Tema 14. NMpunoxeHus o6LWMNX TeOPEM OUHAMUKU K TBEPOOMY Teny.

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

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

Tema 15. dnemMeHTbl aHANNTUYECKON MEXaHUKM.

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

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

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

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

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

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

Yoap.

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

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

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

Mopsnok opraHM3aLmmn 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeaTeNbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @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
Tan
Ora KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 3
TeKyLLMIi KOHTPO/1b
1. BBeneHwue. NpenmeT n pasnensl AUCLMMINHDBL, X 3a4a4W.
2. CnoxHoe OBUXeHME TOYKK, TBEPLOro Tena.
3. Nnockoe oBuxeHue TBEpPLOro Tena.
7. PaBHoBecue abcontoTHO TBEPAOro Tena.
8. PaBHOBecKe Tena npu Hanu4um TpeHus. LIeHTp TaxecTu
MncbmeHHoe TBEPOOro Tena.
1 |mnomawHee 3apaHue [OMK-2 , YK-2 9. BeeneHnne. 3akoHbl HbloToHa. 3agayu AuHaMunku.

10. OrHammka HecBObOLHOM TOYKM, AMHAMUKA OTHOCUTENBHOMO
OBUXEHNS TOYKMU.

11. MpaMonnHeliHble KonebaHns TOUKU.

13. ObLWwue TeOpPEMbI AMHAMWKU MaTepUanbHO TOYKK 1
MeXaHW4eCKom CUCTEMBI.

14. MpunoxeHns obwmx TeopeM AMHaMKK K TBEPAOMY Teny.

1. BeeneHwue. [NpenmeT n pasgenbl QUCUMNANHDBI, X 3a4a4u.
2. CnoxHoe OBUXeHne ToYKK, TBEPLOro Tena.

3. Nnockoe oBuxeHwe TBEPLOro Tena.

7. PaBHoBecue abcontoTHO TBEPAOro Tena.

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

2 Kgg;g)gnb%ﬂ OriK-2, YK-2 9. BeeneHune. 3akoHbl HbloTOHa. 3apayn onHammnku.

P 10. JnHamumka HecBoOOOHOM TOUYKW, OMHAMUKA OTHOCUTENTIbHOTO
OBUXEHNS TOYKN.

13. O6LWwme TeopeMbl AMHAMUKN MaTEPUaNbHOM TOUKM 1
MEeXaHN4eCKON CUCTEMBI.

14. MpunoxeHunst 0bWmMX TEOPEM ONHAMUKK K TBEPLOMY TEny.
15. ONeMeHTbl aHaNUTNYECKOW MEXaHUKM.

5. Ctatmka. OCHOBHbIE NMOHATUS U aKCMOMbI CTATUKN.

8. PaBHoBecwue Tena npu Hanu4mm TpeHus. LleHTp TaxecTn
TBEPOOro Tena.

3 ﬂ:gng:Toprle OriK-2 , YK-2 11. MpsiMonunHeHble KonebaHusl TOHKN.

P 12. Cuctema maTepuanbHbIX TOYEK.

14. MpunoxeHns obwmx TeopeM ANHaMKK K TBEPAOMY Teny.
17. Teopus yoapa.

SK3aMeH OrikK-2, YK-2

6.2 OnucaHue nokasarenen U KPUTEPUEB OLLEHMBaAHUSI KOMMETEHLIMIA Ha pasnnMyHbIX 3Tanax ux coopmmposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
Kgl’_lc;l;"gzﬂ OLeHUBaHUs! 3ran
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 3
TeKkyLLUA KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbMeHHoe  [MpaBunbHO BbINONHEHDI [[paBMnbHO BbINONHEHA |3a4aHUs BbINONHEHbl  |3a8aHUS BbINOMHEHbI
JoMmallHee BCE 3a4aHus. 6onbwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEe YeM HaMoNoBuHY.| 1
3agaHve MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByOT cepbésaHble oWwmnbKu. HEeYLOBNETBOPUTENbHBIA
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposiBneHs.l ownbKu. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
npeBocxoAHble MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLNIA ypOBEHD martepuanom. He#ocTaTo4Hble
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHKE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabothl MEeToAbl MICNONb30BaHbl (METOAbl NCNONb30BaHbI [METOAbI YHACTUYHO MEeTOoIbl UICMONb30BaHbl | 3
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBUNbHO.
npesocxogHas lMposBneHa xopowas  |npasunbHoO. lNposieneHa |lposeneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEeyLOBNeTBOPMTENbHAA
NnoaroToBka. NOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. MOAroToBKa.
N YMEHMSI NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€EHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4acTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [Peaynbtat
MOSTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TekyLUn KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 1,2,3,7,8,9,10, 11,13, 14

3agaya 10.13.

OnpenennTb ypaBHEHWE LBUXEHNS 1 TPAEKTOPUIO ToYKM obona koneca paanyca R=1 M. aBTomobuns, ecnu asToMobunb
[BVXETCS N0 NPSMONMHEAHOMY MyTW C MOCTOSIHHOM CKOpOCThio 10 M/C. MpUHATL, 4TO KONECO KatuTcs 6e3 CKONbXEHNS;
3a Ha4yano KoopAuHaT B35ITb Ha4abHOE MOMOXEHNE TOYKU Ha NyTW, NPUHSATOM 3a OCb OX.

3agaya 12.1.

Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npy TOPMOXEHMW OH MONyYaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMms 0 Nprxo4a Nnoesna Ha CTaHLUI0 1 Ha KakoM OT Heé pacCTOSIHUM AONMXHO ObiTb HAYATO TOPMOXEHME.
3apaya 12.9.

Moe3n oBMXETCa paBHO3aMeaNEHHO Mo Jyre oKpyXHocTn pagmyca R=800 m. n npoxoant nytb s=800 M., nmes
HavanbHylo cKopocTb v0=54 km/4ac 1 KoHevHyto v=18 km/4ac. Onpeaenntb NONHOE YCKOpeHWe Noesana B Hayane u B
KOHLIe Oyru, a TakxxXe BpemMs ABUXEHUS No 3TOW Oyre.

3apaya 12.13.

IBuxeHune To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1/5)

(x, y - B caHTMMeTpax, t - B cekyHaax). Haitn TpaekTopuio TOHKW, BENNHUHY U HanpasBneHne CKOPOCTH, a TakXe BennymuHy
W Hanpas/ieHne YCKOPEHMS.

3apaya 13.4.

Teno, Ha4yMHas BpalwaTtbCsl PaBHOYCKOPEHHO N3 COCTOSIHUS NoKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepennTb yrnoBoe yCKOPEHHe.

3apaya 13.15.

Maxosoe koneco paauyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSIHUSA NOKOS; Yepes t=10 . To4kn, nexawme Ha
obone, obnanatT nuHelHon ckopocTblo V=100 m/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOe YCKOPEHNS TOYEK
obona koneca onst MomeHTa t=15 c.

3apava 16.10.
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MNpsimas AB oBuxeTtcs B MNOCKOCTM PUCYHKA, NPU4éM KoHeL, eé A BCE BpeMsl HaxoouTcs Ha nonyokpyxHoctn CAD, a
cama npsmMasl BCé BpeMs MpoxXoamnT Yyepes HenoasuxHyto To4ky C auametpa CD. Onpegenntb CKOPOCTb TOYKU MPSMOW,
cosnagatouer ¢ Toukon C, B TOT MOMeHT, koraa paanyc OA nepnenaunkynspeH CD, ecnn n3BecTHO, 4TO CKOPOCTb TOYKM
A B 3TOT MOMEHT 4 M/C.

3apaya 18.15.

MonayH B kpuBowmnHO-non3yHHoro MmexaHnama OAB asumxeTcs no Ayroson Hanpasnswouwein. Onpenenvtb KacatenbHoe n
HopManbHOe YCKOpeHMs nNondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnv OA=10 cM., AB=20 cm. Kpreowmn OA
BpalaeTcs, MMesl B JaHHbIi MOMEHT YrfioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HYIO.

3apaya 19.2.

ApTnnnepuincknin cHapag, ABurascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBOM CKOPOCTbio W. OHOBPEMEHHO
OCb CHapsaa z BpallaeTcs C yrinoBon CKOPOCTbio W1 BOKPYr ocu |, HanpaBneHHOW Mo KacaTenbHOW K TPAEKTOPpUN 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.

3apava 23.57.

Peka HeBa TeuéT ¢ BOCTOKA Ha 3anafk no napanneny 60 rpanycoB CEBEPHO WMPOTbI C OTHOCUTENBHON CKOpOCTbio 1,11
m/c. HaitTn cocTtaensitowme abcontoTHOro YCKOpeHust YacTuubl Boabl. Pagnyc 3emnm R=6370 kM.

3apaya 1.3.

Ha nHe waxTbl HaxoauTCs YenoBek Beca 640 H; nocpencTBoM kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 610K, YENOBEK
yoepxusaet rpys B 480 H. 1) Kakoe naBneHue okasbliBaeT YENOBEK Ha [HO WwaxTbl? 2) Kakoi Hambonblmii rpy3 OH MOXeT
yaepxaTb C NOMOLbo kKaHaTta?

3apgaya 2.6.

CrepxHu AC 1 BC coennHeHbl Mexay cob0i 1 C BEPTUKANbHON CTEHOM NOCPEACTBOM WapHUPOB. Ha wapHupHbIi 6ont C
nericTeyeT BepTukanbHas cuna P=1000 H.

OnpenennTb peakumnmn aTUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii ctepxHeM AC o CTEHOI,
paseH 30 rpagycam, a yrosn, coctaBnsiemblin ctepxHem BC co cteHoi, paseH 60 rpagycam.

3apava 2.17.
[Ba ognHakosbix umnmHapa | Beca P kaxabiii noaBelweHbl Ha HUTSX K Todke O. Mexay Humm nexint umnmHap |l Beca Q.
Bcs cuctema HaxoomTes B pasHosecuu. LlunuHgpel | He kacatotes apyr gpyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbLIM HUTBLIO C BEPTMKANbIO, M yriom b, o6pa3oBaHHbIM NPSMON, Npoxoasielt Yepes ocu uunuHapos I u ll, ¢
BEPTUKanNbio.

3anaya 3.10.

K ooHopoOHOMyY CTEpXHIO, AnvMHa KOTOporo 3 MeTpa, a Bec 6 H, noaseleHbl 4 rpy3a Ha paBHbIX PACCTOSHMSAX APYr OT
apyra, npr4ém aBa KpanHuXx - Ha KOHUax cTepxHs. Nepsbiii rpy3 cnesa Becut 2 H, kaxablii nocnenyowmn taxenee
npenbioyiwero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXEHb, 4TOBbI OH OcTancs
rOPU3OHTASIbHBIM?

3apaya 4.10.

OnHopogaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLOM Ha rnafkuii FOpM3OHTaNbHbIA MO, APYrM - Ha
rnagkyto NnocKOCTb, HAaKNOHEHHYIO nod yrnom 30 rpadycos K ropu3oHTY. Y KOHUa B ctepxeHb nogaepxusaercs
BEPEBKOW, NepekuHyTol Yepes 6ok C v Hecylwei rpys P; yactb Bepésku BC napannenbHa HakNOHHOM NNOCKOCTH.
MpeHebperas TpeHneM Ha Broke, onpenennTb rpy3 P v cunbl BaBneHns Ha Non 1 Ha HAKNOHHYIO NMIOCKOCTb.

3apaya 4.62.

HainTu MOMeHTbI cn NPUBOLOB B WAaPHUPaX MEXaHn3mMa poboTa-MaHuMnynsTopa, HaxoAsWerocs B paBHOBECWM, KOra

BTOPOE 3BEHO MNOAHATO nofA yrnom 30 rpamycos kK ropn3oHTy. Macca obbekTa MaHunynuposaHus 15 kr. OnuHbl 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3B8eHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3anaya 5.11.

Ha HaknoHHOI NNockoCTW NexXxuT npsiMmoyronbHblli 6pyc B Beca 400 H. K HeMy ¢ nomoubio Tpoca NprcoeanHaoT
npsimoyronbHbili 6pyc A Beca 200 H, KoTopbIiA, CKOMb3st MO HAKNOHHOM MNOCKOCTU, HaTsArmBaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAKNOHHOW NnockocTbio fa=0,5 n fB=2/3. ByaeT nu cuctema B fanbHewwemM HaXoauTbCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHUS, AeACTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yaoepXunBaeTCsa B BEPTUKa/IbHOM MOJIOKEeHUN nocpencTsom '-IeTpréX CMMETPUYHO PaCNONOXEHHbIX OTTAXEK.
Yron Mexny KaxnbiMy OBYyMSA CMEXHbIMU OTTSAXKAMU paBeH 60 rpagycam. OI'Ipe,EI,eJ'II/ITb AaBneHne MadTbl HAa 3eMJI0, eCiin
HaTaXeHune Ka)K,D,OVI N3 OTTAXEK paBHO 1 KH, a Bec MayTbl 2 kH.

3apava 7.12.

Bec pannomauTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Maute npunoxeHsl cuna HaTsaxeHust aHTeHHbl F=20 kH 1 Ha
BbICOTE 6 M - paBHOLECTBYyOWAas cun aaeneHns setpa P=50 kH; 06e cunbl ropuaoHTanbHbl M PacnonoXeHbl BO B3aMMHO
nepneHa4nKynspHbIX MIOCKOCTSAX; BbICOTA MayThl pasHa 15 M. Onpenenutb pesynbTUPYIOWYIO peakumio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apgaya 8.9.

CTon cTOWT Ha TPEX HOXKaX, KOHLbI KOTopbix A, B 1 C 06pa3sytoT paBHOCTOPOHHWIA TPEYrofbHUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém LueHTp TaxecTu ero pacnonoxeH Ha septukann zOO1, npoxoasiwei Yyepes ueHTp O1
TpeyronbHuka ABC. Ha ctone nomewéH rpys p B Todke M, KoopamMHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHne Kaxaom HOXKM Ha non.
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3anava 26.18.

Macca ctona cTporanbHoro ctaHka 700 kr, macca obpabartbiBaemoii netanu 300 kr, ckopocTb xona ctona 0,5 M/c, BpeMmst
pasroHa 0,5 c. OnpenennTb cuny, HEOBXOAUMYIO A1 pa3roHa (CuUMTas ABUXEHNE PaBHOYCKOPEHHbIM) U Ans
JanbHenwero paBHOMEPHOro ABUXEHNS CTONa, eCnn KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxernun 0,07.

3anava 27.10.

[lBa reomeTpmnyeckn paBHbIX 1 OOHOPOLHbLIX Wapa caenaHbl U3 pasnnyHbix MaTepuanos. [MNoTHOCTU Mateprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bo3ayxe. Cuntas cConpoTnBAEHNE Cpeabl MPONOPLMOHAbHBLIM
KBagpary CKOpOCTW, ONpeaenuTb OTHOWEHNE MakCMarbHbIX CKOPOCTEN Wapos.

3apaya 28.5.

Lns onpeneneHns Maccobl rPY>XEHOro Xene3Ho40POXHOro coctaBa Mexay TennoBo3aMun 1 BaroHamm yCTaHOBUAN
InHamomeTp. CpedHee nokasaHue ovHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
CKopocCTb 16 M/C (BHaYane coctas CTOSN Ha MecTe). Hantu maccy coctaea, ecnu KoadhuumneHT TpeHus 0,02.

3apaya 30.9.

Bpyc HaunHaeT gBuratbCs ¢ Ha4anbHOM CKOPOCTbIO VO MO rOPU30OHTaNIbHOW WEePOX0BATOM MAOCKOCTA U NPOXOANT A0
MOJSIHOM OCTAHOBKW paccTosiHue s. OnpenenvTb KOaMULIMEHT TPEHNS CKONbXEHUS, CYMTas, YTO cuna TpeHus
npornopLuoHanbHa HopManbHOMY AaB/IEHWIO.

3apaya 30.15.

HanucaTb BbipaxeHue NoTeHUManbHOM 3Heprum ynpyroi peccopsbl, npornbatoweiics Ha 1 cM oT Harpysku B 4 kH,
npeanonaras, 4To Npornd x Bo3pacTtaeT NPsiMo NMPONOPLMOHAIbHO Harpyske.

3anaya 31.7.

MapawoTtnct Macceol 70 kr Boibpocuncs na camonérta u, nponetes 100 M, packpbin napauloT. Hantu cuny HaTsxeHust
CTPOMOB, Ha KOTOPbIX YeNOBeK Obl MOABELIEH K NapalltoTy, €CNK B TEYEHWEe NEPBbIX MNATU CEKYHI C MOMEHTA PackpbITUS
napawoTa, Npy NOCTOSHHOW Cune CONPOTUBIEHUS OBUXEHMWIO, CKOPOCTb NapalwioTucTa yMeHblmnacs oo 4,3 m/c.
ConpoTuBneHnem Bo3ayxa ABUXEHNIO YenoBeka npeHebpeyb.

3apava 32.26.

Onpepnenntb Nepron cBOBOLHbIX KOnebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NPYXWHaMK C pasHbiMU
koadpdpmumeHtamm xéctkoctn C1 n C2.

3apava 32.71.

"py3 maccol 100 r, noABELWEHHbIV K KOHLY MPYXWUHbI, ABUXETCS B XMAKOCTUN. KOSdhdUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/m. Cnna conpoTtusneHnsa OBUXEHNIO NPONopLMOoHanbHa nepsoi cteneHn ckopocTu rpyaa: R=kv, roe k=3,5 H
c/M.

HaliT ypaBHeHVe OBUXEHUS rpy3a, €CN B HaYallbHbIiA MOMEHT rpy3 Obin CMeWwEéH U3 NoNoXeHNs paBHoOBeCHUs HA 1 cM 1
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHMM OT LieHTpa Macc OoNXeH OblTb NoABeleH PU3n4Yecknini MasiTHUK, 4ToBbl Nepuod ero kavyaHuii 6bin
HanMeHbLInM?

3apnaya 38.5.

BbluncnuTb KNHETUYECKYIO SHEPTMIO KPUBOLWMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, gfivHa Kpusowwmna
r, Macca nonsyHa M, gnuHa watyHa |. Maccoi watyHa npeHebpedb. Kpusowwmn cunTatb 0OLHOPOAHBIM CTEPXHEM. YTnoBas
CKOPOCTb BpaLUEeHNs KpMBOLWMNa w.

2. KoHTponbHas pabora

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

KoHTponbHas paboTa cocTouT 13 TPExX-4eTbipéx 3aaaqy, KoTopble CTyAeHTbl 6epyT 13 [5] cnmcka OCHOBHOM NuTepatypbl.
Mo pasneny "KnHematmka" BbINONHAOTCS 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOUKM MO
3afaHHbIM ypaBHeHnaM eé neuxeruns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM v BpawarenbHom asmxeHusax", K.3 - "KuHematunyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepnenexHne abcontoTHOM CKOPOCTM U abCONOTHOMO YCKOPEHMUS! TOHKN".

Mo pasneny "Ctatmka" CTyAeHTbl BEIMOMHAOT 3a4aHns U3 CNeLyIOWero Yucna Huxe nepedncneHHoix: C.1 -
"Onpepnenexve peakuunii onop TBépaoro Tena”, C.2 - "OnpeneneHve peakunii onop 1 CU B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpepneneHne peakuumii onop COCTaBHOM KOHCTPYKUMK (cuctema asyx ten)”, C.5 - "PaBHoBecue C y4ETOM
cuenneHus (TpeHnsa nokos)", C.7 - "OnpeneneHune peakuuii onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

Mo pasgeny "OdnHamuka" BbINOAHAOTCS 3aAanus n3 yucna: .1 - "ViHterpmposaHme onddoepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepranbHOM TOYKW, HAXOASIWeENCs NoL AEACTBMEM MOCTOSAHHbIX cmn”, [1.2 - "VIHTerpmpoBaHne
InddepeHUmanbHbIX ypaBHEHWUI ABUXEHNS MaTepuanbHOM TOYKM, Haxoaswencs nog AericTBMeM nepemMerHbix cun”, .4
- "MiccnenoBaHme OTHOCMTENBHOMO ABUXEHNS MaTtepuanbHoi Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHuIo ABUXEHUs maTepuanbHon Toukmn”, [1.7 - "MNpuMeHeHne Teopembl 0 ABUXEHUN LIeHTPa Macc K
NCCNenoBaHMIO OBNXEHNSA MexaHudeckoi cuctembl”, [1.10 - "MpuMeHeHre TeopeMbl 06 M3MEHEHUN KUHETUYECKOIA
SHEPrnn K N3y4eHnto OBNXEeHNS MexaHn4yeckon cuctemol”, 1.14 - "MpumeHeHne NprMHUmMNa BO3MOXHbIX MepeMeLLeHnii K
PEeLeHNo 3aAa4 O paBHOBECKM CU, MPUIIOXEHHbBIX K MEXaHNYECKO CUCTEME C OLHOW CTeneHblo ceoboabl".

3agaHus (M3 Yvcna Bbllle NepPeyncrneHHbIX) U HOMep BapraHTa (wugp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINOMHAETCS B OTAENBHOW TeTpaan, Ha 06noxke KOTOPOi ykasbiBaeTcs OTAeNeHue,
crneumnanbHOCTb, HOMEP rpynnbl, Pamumsa n nHMUManbl CTyaeHTa u Ha3saHue kageapsb.
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Mpv ohOpPMNEHNN KOHTPOMBHON PaboThl PEKOMEHAYETCS BbIMOMHATEL CNEyoWmne npasuna:

1) B TeTpagu ocTaenaTb Nons WupuHom 3,5 - 4 cM 4ns 3amevyaHnin peLeH3eHTa;

2) TEKCT yCnoBMs 3aaayv C YUCNOBbIMU OAHHBIMU NepenucaTtb U3 3aaadYHuKa nosIHOCTbIo;

3) cocTaBuUTb akKypaTHble YepTexu B MacluTabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AornyckaeTcs
BbINOJIHEHNE YEPTEXEN OT PYKMU;

4) Ha yepTexax HeobxoaMMO ykasbiBaTb BCE HEOOXOAMMbIE Pa3MePLI U BCE BEKTOPbI, YNOMHAEMbIE B PELIEHUN 3a4a4K;
5) peleHune 3anay apryMeHTMPOBaTb CChiNKaMu Ha ONpeaeneHns, akCMOMbI MU TEOPEMDI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, @ YMCNOBbLIE 3HAYEHNS BYKB NOACTABAATL NIULb B OKOHYATENbHbIE
pesynbTathbl; 0coboe BHMMaHMWe creayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anvcu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW ByKB HE MEHEE 3 MM, CriedyeT BbINONHSATb 6e3
CYLLECTBEHHbIX MCNPaBNEHWNIA.

HeBbinonHeHWe aTnx pekoMeHaaLunii 3aTpyaHSIET NPOBEPKY KOHTPOMbHOM paboThl 1 cO30aeT TPYLHOCTU NPW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTpeHNs.

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afaym KOHTPONbHOM paboTbl OKaXyTCs He 3a4TEHHbIMMI, TO BCe
ucrnpaeneHus cneayet NPoON3BOAUTb B TOM Xe TeTpaaM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT QonmXeH UcnpaBnTb BCe OTMEYEHHble owmnbku. Ecnn 3afayn pelweHbl npasunbHo, To pabota Bo3BpallaeTcs
CTY[EHTY C MOMETKOM "nonyleHo Kk 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWuTe KOHTPObHbIX 3a4aHuiA OMXHO ObiTh
3alMWEHO CTYAEHTOM O4YHO; B NPOLECCe 3alluTbl eMy NpeanaraloTcs BONPOCh!, OTHOCSWMECS K MPEACTaBNEHHOMY UM
peleHnio 3a8ay, BONPOCh MO TEOpUM NO TeMaM 3a4ay; kak Npaeuno, CTYOEHTY NPeanaraeTcs CaMoCTOATENBHO PEWNTD
3amayvy (NpvuMep) No OAHOW U3 TEM 3aWMLLAEMOr0 KOHTPONBbHOMO 3a4aHus.

Mocne 3awnTbl KOHTPONbHON PaboThbl, MPELYCMOTPEHHON y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCS K
3a4éTy 1 9K3aMeHy COornacHo y4ebHOMy nnaHy cneumanbHOCTV MO COOTBETCTBYIOWEMY pasfen Kypca TEopeTn4eckon
MEXaHMKW.

YKasaHusi K BbIMOMHEHWIO 3a4a4 KOHTPONbHOW paboTel no pasneny "KuHemartuka".

3afayn no KMHeMaTuke pewarTcst aHanMTUYeCKUM crocoboM MyTéM COCTABNEHUS YPaBHEHWI OBUXEHUS TOYKW, Tena B
BblOpaHHO nnn 3afaHHO cucteme KoopamHat. Mpu pelweHnn 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
YypaBHEHWU OBUXEHWS;

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO NCKOMbIX BESINYUH.

MNpu peweHnn 3apay 3aparHua K.1 "OnpeneneHre ckopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNSAM eé
IBUXEHUS" LenecoobpasHo NpUOEPXMBATLCS CNEOyOWero nopsaka:

1. Vicknioyums 13 3afaHHbIX B KOOPAUHATHON (hOpMe YpaBHEHUI OBUXEHUS BpeMs t, HANTN ypaBHEHWE KPUBOM, 4acTb
KOTOPOW (MMM LIENNKOM BCSA KpUBasl) SBNSIETCS TpaekTopuel apuxeHus. Haueptuts B Macwtabe TpaekTopuio 1 OTMETUTL
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3aaHHbIA MOMEHTbI BPEMEHM.

2. [Mpoekunm BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM U3 YPaBHEHUA OBMXEHNS METOO0M NPOEKLMNA,
npensapuTenbHO MX NpoanddepeHUnpoBaB 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 CTPOSAT MO NOMYYEHHBLIM NPOEKUUSAM. 3aTeM BLIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B To4ke 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 JAaHHON NPSIMONA), a BEKTOP MOMIHOIO YCKOPEHNS
rocne pasfoXeHusl Ha KacaTeNlbHyl0 U HOPMalibHYO cocTaBnsilowme JaéT B MacliTabe 3Ha4YEHUS 3TUX COCTABASIOWMX.
Kpome TOoro, HanpaeneHns aTux BEKTOPOB, a TakXe COCTaBNSoWMX NOMHOr0 YCKOPEHNS, NO3BONSIOT NPOBEPSTb 3HAKM
3HaYeHWU OaHHbIX BENNYWH.

Mpwn pewernn 3anaum K.2 "OnpeneneHne CKOPOCTEN N YCKOPEHUIA TOYEK TBEPLOro Tena Npy NOCTynaTenbHOM 1
BpaLaTenbHOM ABUXEHMSAX" BHavane onpenensitot koadpguumeHTol C, Mpy KOTOPbIX OCyWecTBnseTcs Tpebyemoe
OBUXEHVe rpysa. 3atem, UCNonb3ysa 3aiaHHble KNHeEMaTu4yeckme CBA3W OBUXEHWS Ten, ONpenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpeMeHm t=t1 c. 3T 3ana4m pekomeHaoyeTcs pewartb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMs OBUXEHNS rpy3a 1 onpenenstot noctosiHHble C. MoctosHHbe CO n C1 onpenenstoTtca
13 3a8aHHOro ypasHeHUs aBnxeHuns rpysa npu t=0 ¢, a noctosHHaa C2 onpenensercsa n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa pasHa x2. Takum 06pasoM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO faeT
BO3MOXHOCTb BblYMCIUTb €M0 KNHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B N0OOA MOMEHT BPEMEHN

2. OnpenensoT KMHEMATUYECKNE XapaKTePUCTMKI (YrNoBble CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXNUT
Toyka M. [1ng aTOro 3anncbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTeNbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXXeHHbIe B PaBEHCTBE /IMHENHbIX CKOPOCTEN TOYEK 3TUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBAIOT APYr Mo
Apyxke!) npu N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. Mo n3BecTHbIM hopmynam onpenensoT CKOPOCTb, BpalaTenbHyo U LEHTPOCTPEMUTENBHYIO COCTaBnsowWwme
ycKopeHus Todkm M, a Takke nonHoe eé yckopeHue.
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4. NokasaB Ha pPUCYHKEe MexaHn3Ma HanpasneHUs yrnoBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
To4ka M, NnpoBOAAT HanpaBneHNs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHWiA
3TOW TOYKW.

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamMo TiaTeNnbHO U3yynTb
NPMBEAEHHOE HMXE PeLIEHNE U MPUMEHNTb ONUCAHHBIE TaM CNOCOObI K PELLEHMIO 3aa4y CBOEro BapuaHTa.

MNpuBeném pekoMeHaoyeMbI MOPSALOK PELEHNS 3TUX 3a4aq.

1. HaxoosT MrHOBeHHbIN ueHTp ckopocTen (MLIC) Tena, coBepliatowero niockoe ABMXEHNE.

2. OnpegnensoT YrnoByO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4km B u C (310 3BeHO coBepaeT niaockoe
OBUXEHNe).

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

4. MpoBepsatoT NPaBMIbHOCTb BLIYUCAEHNUI MOOynen ckopocTen Todek B n C.

5. OnpenensioT yrnoBoe yCKOpeHne 3BeHa, COBEPLLAIOLLENO MIIOCKOE ABMXEHUNE, a TakXe yckopeHuns Todek B n C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTU OT BUAa NPeanoXeHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. [Ins MmexaHM3moB C Koneécamu HanpasneHus HU YCKOPeHNs To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBeCTHbl. OfHaKO 45 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSIOWMX
YCKOPEHMS TOYKW. YTNOBOE YCKOpPEeHWe 3BeHa, COBEPLLAIOLLEro NNOCKOe ABUXEHNE, B KPUBOWMMHO-IIATYHHOM MEXaHN3Me
paccymTbiBaeTCS

nocne onpeneneHns KacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABMXHBLIMU KONECAMU, YYMTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
InddepeHLNpOBaHNS YrnoBOA CKOPOCTU 3BEHA, COBEPLIAIOLLErO NNOCKOE ABMUXEHUE, MO BPEMEHMW C AaNbHENAINM
npeobpasoBaHNEM 3TOMO BbIPAXEHUS BLIYUCUTL YTIOBOE YCKOPEHME 9TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHbBIMU KONECcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOPEHMEe 3BeHa, COBEPLLAIOLLEro
NNOCKOe ABUXEHUE, PABHO HYIIO.

6. Ha pucyHke nokasbiBaloT HanpasneHme yrinoBoro yCKoOpeHus 3BeHa, CoBepLLalowWwero nnockoe asmxeHune. Ins
KPMBOLMMHO-WATYHHOrO MEXaHM3Ma HanpaBneHne 3Toro YriaoBoro YCKOPeHWs COOTBETCTBYET MNONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro yCKOpeHns To4ku B npu oTHocuTensHoM BpalweHuun 3seHa AB Bokpyr nontoca A. [1ns
MexaHu3Ma C 0OOHUM NOABUXHbBIM KONIECOM HanpasfieHne yrnoBoro yCKOpeHUs 3seHa, CoOBepLIaiowWero nnockoe
OBUXEHVe, OnpenenseTcs HanpasneHNeM yrioBoro yCKOPeH1s KprMeowuna.

IOns peweHuns 3agayn n3 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npensaputenbHo nsyymte Temy "CnoxHoe OBvXeHue TOYKU" 1, TOrAa, UCMOoNb3ys TEOPEMbl O CNOXEHWUM CKOPOCTEN 1
yCcKopeHun Toukm (Teopema Kopuonuca), npuoepXxmsantecb cnemyowein nocnesoBarensHOCTU 4eACTBUN:

1. B Hayane Heob6x04MMO YCTaHOBUTb OTHOCUTENBHOE MOoXeHue To4dkn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnu nony4yeHHoe 3Ha4YeHre LyroBoli KOOpAuHaThl ByneT oTpuLaTenbHbIM, OTNOXNUTE To4Ky M1 Ha pucyHKe ¢ opyroi
CTOPOHBI OT ToukK O. MpUMEPHO LN NONOBKHbLI BAPMAHTOB To4ka M MOXET oBuratbcsi B 060MX HanpaeneHnsix ot
HavanbHOWM TOYKM OTCHETA OyroBOWM KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHNE KOTOPOW 3a4aH0 €CTECTBEHHbIM
cnocobom. Moatomy, ecnu 3HaYEHNE NO-NYYUTCS NONOXUTENbHBIM, MONOXEHWE TO4KM M COOTBETCTBYET NMOKa3aHHOMY Ha
pucyHke.

2. Ncnonbaysa ondgepeHUnpoBaHme 3aaHHbIX ypaBHEHNUI OBMXEHNIA Tena n To4ku M, HaliamMTe KOMNOHEHTbI CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM M OTHOCUTENBHOM ABUXEHNSX, a Takke NoBopoTHOe (Kopronmcoso) yCKOpeHNEe B AaHHbINA
MOMEHT BpPeMeHU 1 B HangeHHOM rnonoxeHun M1 Toukm M oTHocuTenbHo Tena (nput = t1 ¢).

3. AbBcontoTHas CKOpPOCTb TOUKM M HaxoamuTCcs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHON 1 MepPeHOCHOM ckopocTeid. B
npvBenEHHbIX BapnaHTax 3aaHns nepeHocHoe ABuXeHue Tena D MoxeT ObiTb BpawaTtenbHbIM UK NOCTYNaTeNbHbIM.
4. OnpepnensitoT abCoONOTHOE YCKOPEHMWE TOUKM KaK reOMETPUYECKYO CYMMY NEePEeHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4umn) Kopuonucosa (MOBOPOTHOIO) YCKOPEHIA.

5. C uenbio 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 Ceayolero niaHa:

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbISABUTb BCE CBSA3M W MOKa3aTb Ha PacyETHOW CxeMe BCe MX peakuun, a TakxXe BCEe akTUBHbIE CUIbI;

3) onpenennTtb BUA CUCTEMbI CWJI, AEACTBYIOWMX HA JaHHbIA 06 bEKT PaBHOBECHS;

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

5) cocTaBuUTb CUCTEMY YPaBHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 bekTa, HaXO4sIWEerocs B PaBHOBECUN MO,
OENCTBMEM OAHHOW CUCTEMBI CUN;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEJINYMH.

3anayn Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MAIOCKONA CUCTEMBI CUN, PEAaTCs NO NpMBeAEHHOMY
HUXe obweMy nnany.
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YpaBHeHus paBHOBECKS TBEPAOro Tena B Ciyvyae Npovn3BObHON NNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B O4HOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKS], CieflyeT CTPEMUTLCS K MOyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KAXA0€ U3 HUX BXOLWIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heob6x0aMMO MMETb B
BUY, 4TO Nony4eHUto Bonee NPoCToi CUCTEMbI YPaBHEHW CNOCOOCTBYET TaKXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopavHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINM NEPNEHLMKYNAPHBI K HEKOTOPBIM HEN3BECTHBIM PeakLusM.
Torpa aT peakumm B COOTBETCTBYIOWME YPaBHEHNS MPOEKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ans COCTaBneHms
yPaBHEHMW MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaeTtcst 60nblue HEN3BECTHBIX PEAKLIMIA (€CNM TONBbKO 3TO He
YCNOXHWT BbIYUCNIEHUE Mned Apyrx cun). MNpr BeIMMCIEHN MOMEHTOB YacTo BbiBaeT yaobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaensowme n, Nonb3ysCb TEOpemMon BapuHboHa, HaX0ANTb MOMEHT CUMbl KAK CYMMY MOMEHTOB 3TUX
COCTaBNSIOLWMNX.

B ctatuke TBEpOoro Tena Hapsagy ¢ 3agadamMu paBHOBECUS OOHOro Tena NpuxoamTcsl paccMaTpmeartb U 3a8aqu
paBHOBECUSI CUCTEMbI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLMN, COCTOAWEN N3 HECKONBbKUX CBS3aHHbIX HE XECTKO Apyr C
Opyrom yactel. B couneH&HHbIX cucTeMax pasnuyatoT BHEWHWE CBA3U (ONOpbl), CKPENNSoWwmMe KOHCTPYKLMIO C Tenamu,
He BXOOSIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAVHSIOWME HAaCTU KOHCTPYKLIMU MeX Oy COBOiA.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTECS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJiS BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
oTBEpAEBaHNS, COrnacHo KOTOPOW cuctemMa cun, OeACTBYIOWNX HA KOHCTPYKLMIO, MPY paBHOBECUN OONXHA
YOOBNETBOPSTh YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLMS NOCHE OCBOBOXAEHMS OT BHELWHMX ONOP U He
ocTaércs XECTKOoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKO 370 0B6CTOATENBCTBO ELLE HE LenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTN N COCTaBUTb YPaBHEHNS PaBHOBECMKS OJ1 OOHOW MY HECKOJMIbKUX YacTel ¢ Y4ETOM peakumi
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He O0Mblle YACHA BCEX COCTABMNEHHbIX HE3aBUCKMbIX
ypaBHeHWU paBHoBecus. B 9TOM cnydae 3apaya saBnseTcs ctatmyeckn onpenenéHHon.

Bropoii cnocob. KoHCTpyKLmMS cpa3y pacyneHseTcs Ha OTAeNbHbIE XECTKME YacTW U paccMaTpUBaeTcs PaBHOBECHE

KaX OO N3 HUX B OTAENbHOCTU C YH4ETOM BHYTPEHHUX PeakLUiA.

3anayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOL AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUM, PELIAIOTCSA MO
N3N0XEHHOMY 0BLEeMy nnaHy.

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

Ons Toro 4Tobbl 3 agada bbina cTaTNYeECKM ONpenenéHHOM, YUCTO HEU3BECTHbIX, BXOASAIWMX B 9TV YPABHEHUS, HE AONXHO
6bITb 6oree wecTun. Belbupas cnucteMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KOopAMHAT Bbinn
napannenbHbl WY NepPneHanKYNspHbl K BO3MOXHO B0NbLUEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYypPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano koopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 60onblie HEN3BECTHBIX peakumii. B atom
Cny4ae OHW He BOMAYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMN ypaBHEHUIA paBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCMWTENbHO OCelt KoopamHaT. B HeKoTopbIx cnyyasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pasnoXuTb CUIY Ha cocTasnsalowme, napannenbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CU/Ibl OTHOCUTENIbHO OCU
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLMM U MPUIOXEHHBIX K HEM CUA HA NIOCKOCTb, MePNEeHANKYNSPHYIO K OCU, OTHOCUTENIbHO KOTOPOIA
onpenensitoTcs MOMeHTbI cui. [1pn 3TOM NPoeKLMU Ccun AalTCsA CO CTOPOHbI MONOXUTENbHOrO HanpaBieHNs OCU.
YKazaHus K BbINONHEHWIO 32024 KOHTPO/bHOM paboTel no pasaeny "duHamuka".

3apayum no gUHaMKKe pPewaroTcs aHaIMTUYeCKUM CnocoboM - NyTEM COCTaBNEHUS YPABHEHWI OBUXEHMUS TOYKM, Tena B
BbIBpaHHOI 1in 3a0aHHOV CUCTEME KOOPAMHAT.

Mpu peweHnn 3apay 3aganuin .1 "ViHTerpmposaHue omgpdepeHunanbHbIX YPaBHEHN OBUXEHNS MaTepuanbHON TOYKU,
Haxonswencs nog gencTenmemM noctosHHbIX cun" n [1.2 "VIHterpmposaHne amddoepeHumanbHblX YpaBHEHUA OBUXEHNS
MaTepuanbHOM TOUKM, HaxoasWencs Noa AeiCTBUEM NepeMEHHbIX cun" LenecoobpasHo NpuaepXuBaTeCs CneaytoLlen
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSI3W U NOKA3aTh HA PACYETHON CXEME MHEpPLMANbHYO cucTeMy oTcuéTta, Hanbonee ynobHyto ans
COCTaBNeHNs ypaBHEHU OBUXEHWS;

3) onpeaenntb cnocob 3aaaHnsa OBUXEHNS TOYKU;

4) cocTaBUTb CXEMY AECTBYIOWMX HA MaTepuanbHyO TOYKY CUN, a B Clydae HeCBOBOLHOMO ABUXEHMWS TOUKU
npenBapuTenbHO MPUMEHUTb NPUHLMN 0CBOBOX1AEMOCTH OT CBSA3EiA;

5) ycTaHoBUTb HaYanbHble YCNOBMS OBUXEHUS TOYKW, T.e. Bbipas3nTb Npu t=0 ¢ Ha4anbHble KOopAUHAaTbLI U NPOEKUMA Ha
KOOpAMHATHbIE OCW HaYanbHOW CKOPOCTM TOYKMU;

6) cocTaBUTb HA OCHOBaHWU CXEMbI CUT OCHOBHOE YPaBHEHVE OVUHAMMKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KOOpAuHaT, T.6. COCTABUTb CUCTEMY ANGIPEepeHLNaNbHbIX YPABHEHWA BUXEHUS TOUKU;

7) pewnTb NoNy4eHHYo CUCTeMY ypaBHeHVII7I 3apa4n Kowwn oTHOCUTENBHO UCKOMbIX BEMINYWH, T.€. npounHTerpnposaTtb
NoNy4YeHHY0 CUCTEMY ypaBHeHMIZ, onpenenms NOCTOAHHbIE UHTErpupoBaHUsA N3 HavdanbHbIX YCJ'IOBI/II7I;

8) NPOoM3BECTN KMHEMATUYECKOE NCCNenoBaHNe NoNy4YeHHOro peweHus;
9) No BO3MOXHOCTW, COCTaBUTb YPaBHEHNE TPAEKTOPUM TOYKM 1 MOCTPOUTb TPAEKTOPUID TOUKM.
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Mpw pewenunn 3a8ad 3agaHvs 1.4 "ViccnenoBaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoi Touku" uenecoobpasHo
npuoepXxneaTtbCcs CreayroLero niaHa:

1) BbISABUTb BCE CBA3U U1 MOKa3aTb Ha PacHETHOM CXeMe MHepLUmnanbHyo (HENOOBUXHYIO) U HEMHepLManbHYO
(MOOBUXHYIO) CMCTEMBI OTCYETA;

2) cocTaBWTb CXEMy AEVCTBYIOWMX HA MaTepUanbHYt0 TOYKY aKTUBHbBIX CWI1, @ B Clly4Yae HeCBOOOAHOMO LBMXEHNS TOYKM
npeaBapuTenbHO NPUMEHNTb NPUHLMN 0CBOBOXAAEMOCTU OT CBA3E 1 NokasaTb peakuun CBA3EN 1 Cuilbl TPEHUS;

3) HalTV ycKopeHme TOYKM B NEPEHOCHOM ABMXeHMN 1 KOpMONNCOBO YCKOPEHUE;

4) onpenenutb NepeHOCHyY0 1 Kopronmcosy cunbl MHepLNK;

5) n3yumntb fBMXEHNE HECBOOOAHOM MaTEPMaNbHOM TOUKM, NS YEro K AeACTBYIOWMM aKTUBHBIM CUNaM 1 peakumsaMm
cBazelt [ob6aBnUTb CUbl MHEPLIAM TOYKM, MOCIE Yero COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HavyasnbHbIE YCNOBUSA OBUXEHNS TOYKN;

7) coCTaBnTb U MPOUHTErpMpPOBaTh CUCTEMy AnddepeHumnanbHbIX ypaBHEHUIA OTHOCUTENBHOMO ABUMXEHMNS TOYKN;

8) n3yyas oTHoCMTENbHOE paBHOBECKE, UCXOAUTb U3 CUCTEMbI YPaBHEHWUI PABHOBECUS aKTUBHbIX CUM, peakLmin CBA3EN U
NEepPeHOCHOW CUibl MHepLUN;

9) npoaHann3npoBatb MoyYEeHHOE peLleHne C TOYKU 3PEHNS KUHEMATUKMW.

Mpu peweHnn 3apay 3apaHua 1.6 "MpuMeHeHne OCHOBHbIX TEOPEM ANHAMUKM K UCCNEef0BaHMIO ABUXEHNS
MaTepmanbHoOM ToukKn" LenecoobpasHo NpuaepXnBaTbCs creaytowe NocnenoBaTeibHOCTU:

TpaekTopuio OBMXEHVSI TOYKM pa3buBaloT HA KPUBOMMHENHbBIE U MPSMONIUHENHBIE YHaCTKN.

Ha Kpu1BONMHERHbIX y4acTkax TpaekTopun 4ns onpeneneHns CKOPOCTU TOUKM NCMONb3YT TEOPeEMyY 06 N3MEHEHM
KWHETUNYECKON SHEePrumn TO4KM 1 OeNCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCEA;

2) COCTaBnsIOT CXeMy LENCTBYIOWMX HA TOUKY cui. B cnyyae nayyeHus oBMxXeHUs HeCBODBOAHOW TOYKM, NpeaBapuTensHO
ocBo60aNTb €€ OT CBA3€eN, BBeas OeCTByoWMe peakuun CBA3ei;

3) yCcTaHOBUTb 3HAYEHUS MOLYNEe CKOPOCTEl B HA4albHOM U KOHEYHOM MOMOXEHMUSX, HanpaBnB MUX N0 KacaTenbHoM K
TpaekTopuu;

4) NpUMEeHNTb TeopeMy 06 N3MEHEHWUN KNHETUYECKON SHEPr B MHTErPanbHOM hopMe;

5) 13 nonyymBlLErOCs YpaBHEHNS ONPEenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHeiHbIx yHacTkax OBUXEHNS TOYKU PYKOBOACTBYIOTCS CleaytownmM:

a) B CNyyae 3afaHus 4JIMHbI y4acTka NPUMEHSIOT TeopeMy 06 N3MEHEHNWN KMHETUYECKOW SHEPTUM TOUKU B MHTErPanbHOM
doopMe Mo Bbllwe NpUBEOEHHON CXEME;

6) B cnyyae Xxe 3a4aHusi BpeMeHW ABUXEHUS TOYKM NO NPSIMONMHERHOMY YHacTKy NPUMEHSIOT TeopeMy 06 N3MeHeHNM
KONM4YecTBa ABUXEHNS TOYKWN B MHTErpanbHOn chopme. Npun aTOM NpuaepXmnBaloTcs cnenyowero anroputMa peweHns:
1) BbIBMPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBnSAOT CXeMy OEACTBYIOWMX CUST, BKNIOYAs U peakunm CBA3EN;

3) COCTaBnSAOT HA OCHOBAHUM TEOPEMbI 06 M3MEHEHMMN KONNYECTBA ABUXEHNS TOUKN ONS ClyYas ABUXEHUS TOYKM NO
NNOCKOCTMN ABa CKaNsIPHbIX ypaBHEHWS!, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOpeMbl HA KOOPAMHATHbIE OCHU;

4) N3 9TNX ypaBHEHWIA ONpenensitoT UCKOMble HEN3BECTHbIE.

INns onpeneneHns naBneHns ABMXYILENCS TOHKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YOT NN OCHOBHYIO
TEopeMy OVHaMUKM B NPOEKLUMMN HA TMABHYK HOPMab, UK, MPpUMeHsis npuHumn Fepmaxa - diinepa - Janambepa ons
mMaTtepuranbHOM TOYKW, 3anvCbiBalOT YpaBHEHE KUHETOCTATMKM B NPOEKLIUW Ha rMaBHYHO HOpManb K KPUBOM, B KOTOPOE
BXOAWT LEHTPOBEXHAs crna MHepLun.

3anaun 3apaHus .10 "MpumeHeHne TeopeMbl 06 M3MEHEHNUN KUHETUYECKON SHEPINM K U3YHEHWNIO OBUXEHUS
MEXaHWNYECKON CnCTEMBI" LLIeNnecoobpasHo pewarb B TaKOW NOCNEN0OBATENBHOCTY:

1) cocTaBUTb CXeMy BCEX OENCTBYIOWMNX (BHEWHWX U BHYTPEHHUX) CUN HA TOYKM (Tena) CUcTeMbl. Tak Kak HUTK (KaHaTbl,
BEPEBKUN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUT TPEHUS KaYyeHus Ten;

2) onpenennTb HavanbHble U KOHEYHbIe CKOPOCTU TOYEK M YroBble CKOPOCTW Ten cucteMbl. Ecnn 3agaHbl ypaBHeHMs
LIBUXEHUS Ten (TOYEK), TO UX YrNOBbIE CKOPOCTU U CKOPOCTM LIEHTPOB MACC BbIYUCNSIOTCS ANs NoBOro MOMEHTa BPEMEHU;
3) BbIpa3nTb BCE CKOPOCTW U YrNOBble CKOPOCTU TEN Yepes3 UCKOMYIO BENNHMHY;

4) cOCTaBUTb BblpaXeHne AN KUHETUYECKON SHEePrun CUCTEMbI;

5) onpegenutb NyTn, NPONAEHHbBIE TOYKAMU NPUNOXEHWS CUM MPU NPOXOXAEHUN TenoM 1 paccTosHUS S;

6) NpUMeHUTL TeopeMy 06 N3MEHEHUN KMHETNYECKOI SHEPTUN 1N N3 COCTABNIEHHOMO BbIPAXEHNS ONPELENUTD UCKOMYIO
BENINYVMHY.

3agayv 3agaHma [.14 "TlpuMeHeHne npuHUMNa BO3MOXHbIX NEPEMELLEHNI K PEeeHnio 3a8a4 O paBHOBECUMN CUN,
MPUNOXEHHBIX K MEXaHWNYECKOM CUCTEME C OLHOM CTeneHbo cBoboab!" LenecoobpasHo pewarb B Takon
nocnenoBaTenbHOCTH:

1) n306pasmnTb Ha PUCYHKE BCE aKTUBHbLIE CUNbI;

2) Npn HanU4Mn HenaeanbHbIX CBSI3ei [06aBUTL COOTBETCTBYIOIWME peakLun CBA3e (Hanpumep, Cuslbl TPEHUS);

3) B cnyyae HeobBX0AMMOCTM OMNPENENNTD PEAKLMIO CBA3M, MBICTIEHHO OTBPOCUB COOTBETCTBYHOLWYIO CBA3b 1 3aMEHUB €€
NCKOMOW peakunen.

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

4) natb BO3MOXHOE NepeMelLeHne 0OHOM M3 ToYeK cUCTEMbI (0BbIYHO 3TO TOYKA BELYLWEro 3BeHa MexaHn3ma) u
BblPa3MTb BO3MOXHbIE NEPEMELLEHNS TOYEK NPUIOXEHMS CUM B 3aBUCUMOCTM OT 334aHHOM0 BO3MOXHOI0 NepeMeLLeHmns;
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5) BeluMCAUTL CyMMy paboT BCEX CUN, yKa3aHHbIX B NyHKTax 1), 2) 1 3), HA COOTBETCTBYIOWMX BO3MOXHbIX NEPEMELLEHMSX
NX TOYEK NMPUNOXEHUS N NPUPABHATb 3Ty CYMMY HYJIO;

6) pelwnB COCTaBNEHHOE YpaBHEHNE PABHOBECUS, ONPEOENNTb UCKOMYIO BENNYMHY.

Bce nyHKTbI BbIWEN3N0XEHHOM0 niaHa BOoMXHbI ObiTb OTPaXeHbl B MOSICHEHWSIX, COMPOBOX AAIOLWMX PeeHne Kaxaol
3apaun.

Llenbto KOHTPONbLHOI paboThl ABNAETCS NPUMOBPETEHNE HABBIKOB CAMOCTOATENBHOIO PELEHNS MOCTABNEHHbIX 3a4a4 U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONL3YEMbIX LS UX PEWEHUS.

KoHTponbHas pabota criocobcTByeT 3akpeneHnto, yrnybneHunio n o6obLeHno TeopeTUYecknx aHaHui, a Takxe
NPUMEHEHMIO 9TUX 3HAHWIA K PelleHnto pa3HO0BpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. TabopatopHbie paboTbl

Tewmbl 5, 8, 11,12, 14,17

NabopatopHas pabota €1. "OnbITHOE NPUMEHEHNE TEOPEMBI O PABHOBECUM TPEX HemnapanienbHbIX cun'”.
NabopaTopHas paboTta €2. "3aKkoHbl U CBOWCTBA TPEHNS CKOMbXEHUS. OnpeneneHne Cusbl TPEHWS CKOMNbXeHNs".
NabopatopHas paboTa €3. "OnpeneneHne neprona cBoboaHbIx KonebaHmin".

NabopatopHas paboTa €4. "OnpeneneHve nepuoaa sartyxarowmx konebaHuin".

NabopatopHas paboTa €5. "MI3yuyeHne BAMSIHUS CONPOTUBNEHNS ABUXEHUIO HA BbIHYXXAEHHbIE KonebaHus".
Na6opatopHas paboTa €6. "OnpeneneHne Macc 1 LLEHTpa Macc 3BeHbEB MEXaHN3Ma OMbITHbIM NyTeM".
NabopaTopHas paboTta €7. "OnpeneneHne MOMEHTOB MHEPLMU 3BEHBEB MEXAHN3MA OMbITHBIM MyTEM".
Na6opatopHas pabota €8. "Ctatudeckas banaHcuposka Bpallatouerocst tena".

NabopatopHas paboTa €9. "[nHamnyeckas 6anaHcUpPoBKa Bpallatowerocs tena".

Na6opatopHas pabota €10. "V3yyeHne siBneHus yoapa".

Ok3ameH

Bonpochbl k ak3ameny:

KnHematuka

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

2. BekTopHbI cnocob 3anaHns OBUXEHNS TOYKW. Y PABHEHNE OBUXEHUS, TPAEKTOPUS, BEKTOPbI CKOPOCTU U YCKOPEHNS!
TOYKM.

3. KoopavHaTHbIi cnocob 3aaaHns OBUXEHNUS. TpaekTopus, ypaBHEHUS OBUXEHMWS, CKOPOCTb M YCKO-PEHME TOUKM.
4. EcTecTBeHHbI cnocob 3anaHns OBUXeHUst To4KU. CKOPOCTb, KacaTenbHOE U HOPMabHOE YCKOPE-HUS TOUKN.

5. 3apaum kuHemaTnku abcontoTHo TBEPLOro Tena. [MocTtynatensHoe ABUXEHWE TBEPOOro Tena.

6. Teopema 0 TpaekTopmsx, CKOPOCTAX M YCKOPEHUSIX MOCTynaTebHO ABMXYLLErocs TBEPAOro Tena.

7. BpaweHve TBEpAOro TeNa BOKPYr HEMNOABMXHOM OCW. Y paBHEHME BpalaTenbHOro ABUXEHMS. YrnoBas CKOPOCTb U1
yrnoBoe yckopeHue TBEpAoro Tena.

8. BpauweHve TBEpOOro Tena BOKPYr HENOABMXHON ocu. BekTopHble hopMynbl NS CKOPOCTENA M YCKO-PEHMNI TOYEK
BpalLarLerocs tena.

9. MNMnockoe apuxeHve TBEpLOro Tena. CBeaeHNe NNOCKOro ABUXEHUS Tena K ABUXEHUIO NNOCKON conrypbl B ee
MA0CKOCTH.

10. Mnockoe aBuxeHve TBEPLOro Tena. PasnoxeHue ABUXEHWS NIOCKON OUrypbl HA MOCTYNATENBHOE 1 BpalaTenbHoe
LBUXEHUS. YPaBHEHNS NNOCKOro ABUXEHUS Tena.
11. OnpeneneHre cKopocTel ToueK TBEPLOro Tena npu NiockoM ABUXEHUU. MrHOBEHHBIV LIEHTP CKOPOCTEMN NNocKol

dourypsi.
12. OnpepneneHne yCKOPEHWA ToYeK TBEPAOro Tena npwv NIOCKOM ABUXEHUN.

13. [iBuxeHune TBEPOOro Tena ¢ O4HOW HEMOABUXHON TOYKONW. Yribl Snepa. YpaBHeHUs cpeprnyecKkoro ABuXeHuns
TBEpPOOro Tena.

14. [IBnxeHne TBEPJOro Tena C O4HOW HEMOABUXHOM To4Kol. MrHoBeHHas ocb BpauweHus. MrHoBeH-Has yrnosas
CKOPOCTb ¥ MTHOBEHHOE YrNI0BOE YCKOPEHME.

15. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
16. IBuxeHune TBEPOOro Tena ¢ 0AHOM HEMOABUXHOW TOYKON. PacnpeneneHne yCcKopeHuii To4ek TBEPLOro Tena.
17. CBoboaHoe OBMXeHue TBEPOOro Tena. TeopeMa 0 CKOpPOCTsIX To4ek cBo6OAHOMrO TBEPAOro Tena.

18. CBoboaHOE ABMXeHue TBEpaoro Tena. Teopema 0b yckopeHUsix Tovek cBoboaHoOro TBEpaAoro Tena.

19. KnHematuka CnoXxHoro OBuUXeHns To4kn. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CNIOXKHOM OBUXEHU.

20. Teopema 0 CNOXEeHWUM YCKOPEHUIA B CNOXHOM ABUXEHUM ToukmM (Teopema Kopuonuca).

Crartuka

21. MNpeamet cTtatvkm 1 eé ocHoBHble 3aaadn. OCHOBHbIE ONPeaeneHns N NOHATUS CTATUKN.

22. Akcrmoma paBHoBecKs AByx cun. AKCroMa NpUCcoeanHeHNs 1 UCKIOYEHNS ypaBHOBELIMBaOWMXCS cun. Akcroma
napannenorpamma. AKCMoma paBeHCcTBa AeicTBnsa 1 npotusogenctaus. MpuHumn 3ateepaesaHmns. MpuHumn
0CBO6OXAEMOCTU OT CBA3M.

23. Teopema 0 paBHOBECUM TPEX HEMapanienbHbIX CUA.

24. Cuctema Cxoasmxcs CUA; MPUBEAEHME K PaBHOLENCTBYOWER. AHanMTMYeckumii cnocob onpenene-Hus
paBHOOENCTBYIOLWEN.

25. 'eomeTpuyeckme N aHanMTN4ecKue yCnoBms PpaBHOBECUS CUCTEMbI CXOOSIWMNXCS CUN.
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26. MOMEHT cunbl OTHOCMTENBbHO TOYKM (LEHTPA).

27. MOMEHT cynbl OTHOCUTENBbHO OCHU.

28. CBS3b MeX Yy MOMEHTaMM CUbl OTHOCUTENBHO OCU 1 OTHOCUTENIBHO TOYKM, NEXallel Ha OCHU.

29. Mapa cun n ee MOMeHT (anrebpanyecknini 1 BEKTOPHbI MOMEHTbI Napbl). Teopema 06 3KBMBANEHT-HOCTM nap.
30. CnoxeHure nap v ycnoems paBHOBECUS CUCTEM nap.

31. MapannenbHbIi NepeHOC Cuibl (NemMMa 0 NapannenbHOM NepeHoce cunbl). TNaBHbIA BEKTOP Y MaB-Hbli MOMEHT
CUCTEMBI CUI.

32. NpuBeneHne cncTembl Cu K LEHTPY (OCHOBHas TeopeMa CTatukm).

33. Ycnoswe cywecTBoBaHUS paBHOLENCTBYIOWEN AN CUCTEMbI CUTT.

34. YcnoBusi paBHoBecUst abCONOTHO TBEPLOro Tena nNpu AENCTBMU PaA3NUYHBIX CUCTEM CII.

35. Tpw popMbl yCnoBuin paBHOBECUS MNOCKOW CUCTEMbI CU.

36. Ctatmyecku onpenensiemble N CTaTMYecKn Heonpenenmmble 3afayv.

37. PaBHoBecue TBEPOOro Tena Npu Hanuummn TpexHns. TpeHne ckonbXeHus. TpeHne KadeHus.

38. LleHTp TaXecTn TBEpOOro Tena. Metoapl onpeneneHns LEHTPOB TAXECTH TeN.

OunHamnka

39. MNpeameT 1 0CHOBHbIE 3a8a4n guHamMmku. OCHOBHbIE MOHATUSA 1 3aKOHbI KNacCnYecKon MmexaHnkn. MinepumansHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY KNaccuyeckom MexaHnkn. OCHOBHble NPeaCTaBNeHNs 0 NPOCTPaHCTBE U
BPEMEHM.

40. OnddepeHumanbHble YpaBHEHNS OBUXEHUS MaTepUanbHON TOYKM B MHEPLUNANbHON cucteMe oTcyérta npu
pasnnuHbIx cnocobax 3apaHus apuxeHus. Cunel B onHammke. Teopema 06 N3MEHEHUM KONMYeCcTBa ABUXEHNS
mMaTepuanbHOM TOYKMU.

41. Bropas ocHOBHas 3adaya AuHaMyKy Ons TO4KM U e€ peleHne B YacTHbIX Cnyyasx 3agaHns cunbl. lNMpamonnHenHoe
OBUXEHWe MatepuanbHOn TOYKU Nog OeNCTBUEM CUSibl, 3aBUCSILLENR OT BPEMEHU; NPA-MOVHENHOE ABUXEHWE
mMartepuanbHON TOYKW Nog OeACTBUEM CUSibl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPAMONUHENHOE OBMXEHWE MaTepuasnbHOW
TOYKWN NOL OEACTBUEM CUMbI, 32BUCSLLEN OT CKOPOCTU TOYKM.

42. Teopema 06 N3MEHEHMN MOMEHTA KONMYECTBA ABUXEHMUS MaTepuanbHoi Toukn. Cnyyali coxpaHeHUs MOMeHTa
KONMYeCcTBa OBUXEHUS MaTepuanbHOM TOYKN.

43. OnemeHTapHas paboTa cunbl; paboTa Ha KOHEYHOM NyTW. Teopema 06 N3MEHEHUN KUHETUYECKO SHEPruK
mMaTepuanbHOM TOYKMU.

44. ToteHumanbHble cunbl. CnoBoe none, YCNoBrs NOTEHLMANbHOCTU CUNOBOrO NoNns. 3akoH COXPaHEHNS MEXaHNYECKOIA
SHeprum matepuanbHom To4ku. MiHterpan sHeprun. NoHATUE 0 paccemBaHUm NOMHON MEXaHNYECKOW SHEPruu.

45. MoTeHumanbHasa sHeprus cunbl TaxXecTu. MNMoTeHumanbHas sHeprus nong ueHTpanbHbix cun. MNMoTeH-unanbHas
3Heprua BoOCCTaHaBIMBAIOWEN CUMbl NMPYXWHbI.

46. KonebatenbHoe OBMXeHUE MaTepuanbHoi To4ku. CBoBOOHbIE He3aTyxatwme KonebaHns maTepu-anbHOM TOHKM.
YpaBHeHue 1 rpadouk ceoboaHbIx konebaHuin. AMNnuTyaa, 4actorta v cpasa konebaHuii.

47. 3atyxawowme konebaHns MatepuanbHOi TOUKU. 3aBUCMMOCTb KOOPAMHATLI MaTEPUanbHON TOUKM OT BPEMEHU NMpu
3atyxaoumx konebaHusx (Cnyyai Manoro ConpoTUBNEHNS, CNyyai 60MbWOro ConPoTUB-NeHNs). Anepmoanieckoe
OBUXEHNE TOYKMN.

48. BblHyXAeHHble konebaHus MatepuanbHOi ToUKU. BelHYXXAeHHbIe konebaHusi Npy OTCYTCTBUM CO-NPOTUBIEHMSI.
KoadpdouumeHT anHaMmyHocTu. SleneHme bueHwnii.

49. BblHyXOeHHble konebaHus MatepuanbHOi ToUKU. BeiHYXXAeHHbIe konebaHusi Npv OTCYTCTBUW CO-MPOTUBIIEHUS U NP
p = w. 5lBNeHve pesoHaHca.

50. KonebatenbHoe OBUXEHWE MaTepranbHOM TOYKW. BbiHyX AeHHbIe kKonebaHns Npu HanMymMm BA3KOro CONPOTUBEHNS.
OnpeneneHne 0bwwero peweHns HEOAHOPOLHOrO ANIEPEHLNANBHOMO YPaBHEHNS Bbl-HYXAEHHbLIX KOnebaHwi.

51. AMnanTyZa, YacTtoTa v gpasa BblHy>XAeHHbIX konebaHuii.

52. lnHamuka HeceoboAHOW MaTepuanbHoin Toukn. Cesiaun. MpuHUMN 0cBo6OX OAaEMOCTH OT CBA3W. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrumn ans HecBoOOLHOrO ABUXEHMSI.

53. duchchepeHumanbHble ypaBHEHNS OBUXEHUSA MaTEPUANBHON TOYKM MO 3a4aHHON HEMOABUXHOW KPU-BOIA.

54. Matematunyeckuii MasTHVK. BoiBoa coopMynbl nepuona konebaHuii MaTeMaTnyeckoro MasiTHUKa.

55. OcHOBHOE ypaBHEHME ONHAMUKN OTHOCMTENBHOIO OBUXEHNS; NepeHocHas n Koprmonucosa cuibl MHEPLIMK.
OTHocuTenbHoe paBHoBecKe. TeopemMa 06 N3MEHEHUN KUHETUYECKOW SHEPrn B OTHOCUTENb-HOM ABUXEHUN.

56. MexaHnyeckas cuctema; knaccudpmkaums cun, gencTeytowmx Ha cuctemy. CBoncTea BHYTPEHHMX cun. Macca
CUCTEMBbI, LIeHTp Macc. MOMeHT nHepumm Tena.

57. OnddpepeHunanbHbie ypaBHEHNS OBUXEHNS CUCTEMbI MaTepuranbHbiX TOYEK. Teopema O ABMXEHMU LeHTpa Macc
CUCTEMBI.

58. Teopema 06 N3MEHEHWU KONNYECTBA ABUXEHNS MEXAHNYECKOI CUCTEeMbI. IHTerpan Konmyectea ABUXEHNS
MeXaHW4YeCKOoW CUCTEMBI.

59. MOMeHT KonunyecTsa OBUXEHUS MEXAHUYECKOW CUCTEMbI (KUHETUYECKUA MOMEHT) OTHOCUTENbHO HEMOABUXHOIO
LieHTpa U OTHOCUTENBbHO HEMOABUXHOM ocn. Teopema 06 M3MEHEHUN KUHETMHECKOro MOMeHTa. IHTerpan KMHeTn4eckoro
MOMEHTA.

60. KnHeTnyeckas aHeprus MeXaHN4ECKOM CUCTEMbI U cnocobbl €€ BbluncneHns. KuHetnueckas aHeprus TBEpLOro Tena
B PA3/MYHbIX Crydasix ABuxeHms. MOMeHT nHepuumn TBEpJOro Tena.
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61. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrN MEXaHMYECKO cucTeMbl. PaboTta (anemeHTapHas paboTa cubl,
nonHas pabota cunbl, CyMMa 3IEMEHTapHbIX PaboT Cun, CyMMa NonHbIx paboT cun). YCno-sus, Npy KOTOPbIX
cobnto8aeTCs 3aKOH COXPAHEHNS MONHON MEXaHWNYECKOW SHEPTUMN CUCTEMBI CO CBA3S-MU.

6.4 MeToounueckne matepuanbl, onpeaensioLme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

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

55 6annos 1 MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaAHNA 3HAHUA, YMEHUA, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONs OeATeNIbHOCTHU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 3

TekyLLUA KOHTPONb

MucbmeHHoe  |OByyarowmecs NonyyaoT 3aaHNe NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB 1K peleHno 3aaady. Pabota BeINONHAETCS NMCbMEHHO AoMa U 1 10
3anaHvie cnaérca npenogasarento. OLeHnBalOTCS BNaAeHNe Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNAaLEHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXxoouMble ANS BbINOMHEHWS 3aAaHNIA.

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 2 30
BbIMONIHAETCS B MMCbMEHHOM BUae 1 coaércs npenogasartento. OLleHI/IBaIOTCFI
BNafLeHne maTepmanom no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

NabopartopHble (B ayantopun, oCHaWEHHON COOTBETCTBYIOWMM 060pya0BaHMEM, 0Byyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 3 10
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHONorunii. OLEeHMBAIOTCA 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPoBEPKY OCBOEHUS AUCLIMMANHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTCs BNaaeHue MatepmasnoMm, ero CUCTEMHoe
OCBOEHUE, CNOCOBHOCTb NPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuse NpobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNiA.

7. MepeuyeHb OCHOBHOW U AONONMHUTENbHOM Yue6HOIN nuTepartypbl, HEO6XOAUMON ANSl OCBOEHUS AUCLIIINHBI
(momynsi)

7.1 OcHoOBHas nuTeparypa:

1. fl6noHckuin A.A. Kypc TeopeTtundeckoit mexaHukn: Ctatuka. KnHematuka. uHamuka [TekcT] : y4ebHuK onsi cTyq. By30B
no TexH. cned. - 16-e usg, ctep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: ¢. 597 - ISBN 978-5-406-01977-1. (220 3k3.)

2. Mewepckuii N.B. 3ana4m no TeopeTmyeckoin MexaHuke [OneKTpoHHbI pecypc]: y4ebHoe nocobue. 51-e nag., ctep.
/Mop pen. B.A. ManbmoBsa, O.P. MepkuHa.- CM6. : spatenbctso TaHb', 2012. - 448 c.: un. - (Y4ebHUKM ons By30B.
CneuwnanbHasa nutepartypa). - ISBN 978-5-9511-0019-1. - Pexxum goctyna: https://e.lanbook.com/book/2786#book_name

3. CHopHUK 3a0aHnii ans KypcoBbIx paboT no Teopetuydeckol mexaHuke [TekcT] : yuebHoe nocobue ans BTy3oB / A. A.
S6noHckuii [u ap.] ; nod pen. A. A. S6noHckuii. - 17-e nag., ctep.. - Mockea : KHOPYC, 2010. - 392 c. : un., CXeMmbl. -
Bubnuorp.: c. 382-383. - Npucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

7.2. lononHuTenbHas nuTeparypa:
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1. Ouesckuin B.A. Teopetudeckas MexaHvka. VIHTepHeT-TecTMpoBaHne 6a3oBbix 3HaAHWUIA [DNEKTPOHHBIR pecypc]:
yuebHoe nocobue/ B.A. Ouesckuii, A.B Ouesckuir.- CI6.: 3patenbcteo NaHb', 2010. - 144 ¢.: 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 1 3agadax. Tom 1. CtaTmka v KuHematuka [SnekTpoHHbIV pecypc):
yuyebHoe nocobue / M. V. batb, I. 0. OxxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - Cl6.: Mispatenbcteo 'JaHb',
2013. - 672 c.: un. - (YuyebHukmn ansi By3os. CneumnanbHas nutepatypa). ISBN 978-5-8114-1022-4 (O6wwir).-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 npuMmepax 1 3agadax. Tom 2. duHammka [OneKTpoHHbIi pecypc]: y4ebHoe
nocobue / M. W. batb, I". 0. OxaHennnze, A. C. Kenb3oH.- 12-e nag., ctep. - ClM6.: Napatenbcteo 'JaHb', 2013. - 640
c.: un. - (YyebHukn nns By3oB. 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 [Teket] : yuebHuk nns Bty3os / C. M. Tapr. - 12-e usg., ctep. -
Mockaa : Bbicwas wkona, 2002. - 416 c. : un., Tabn. - Mpenm. ykas.: ¢. 409-411. - Pex. MO. - B nep. - ISBN
5-06-004329-0. (95 2k3.)

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

6. banpamos ®.[., AboynnnHa A.M., ®apaees A.P. CnoxHoe LBUXEHUE TOUKU: METOLNYECKME YKa3aHUs. -
HabepexHble HYenHbl: M3n-8o Kaml, 2004. - 25 c. - Kadenpa MuK (50 ak3.)

7. baiipamos @.[1., AbaoynnuHa A.M., ®apaees A.P. Teopusi MOMEHTOB 1 Nap CWU: METOANYECKUE yKa3aHUs K
NpakTU4ecknM 3aHsATUSM. - HabepexHsle YenHol: M3a-so Kaml, 2004. - 21 c. - Kagpeapa MuK (50 ak3.)

8. baipamos ®.[., Mypcanumos M.X., XakumoB P.I". TeopeTuyeckas MexaHuka: paboyas nporpamma, METoaM4eckue
yKasaHus 1 NpuMepbl BbINONHEHUS 3a4a4 KOHTPOSbHbIX paboT Ansi CTYAEHTOB 3a04HON DOpPMbl 0By4HeHNs. -
HabepexHble HYenHbl: M3a-8o KamlK, 2003. - 134 c. - Kachenpa MukK (50 ak3.)

9. baiipamoB b.®., baiipamos . [1. Kpatkuii kypc TeopeTunyeckort mexaHuku. Yactb 1. Ctatuka: YuebHoe nocobue. -
HabepexHble YenHbl: 3n-8o0 HYN KDY, 2017. - 111 ¢. - Kacpenpa MuK (50 ak3.)

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

9BC ZNANIUM.COM - http://znanium.com/
OBC NapatenbcTBa "IlaHb" - http://e.lanbook.com/
OBC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru/

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm CunctemMatmanpoBaHHbIe 3HAHUS MO M3y4aeMon AUCLUMNANHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATMSIX, MOCELLEHME KOTOPbIX yHawmMucs obs3atensHo. B xone nekuum oHW BHUMATENbHO CneasT
3a X0O0M U3MOXEHNs Matepmana nekropa, akkypaTHo BefyT KoHcrnekT. KoHcnekTnposaHue nekumu -
0[4Ha 13 HOPM aKTUBHOW CaMOCTOSTENbHOM paboThl, Tpebytollas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenoBaTenbHO Y NOrMYHO DOPMUPOBATL NMONOXEHUS TeM. HesiCHbIE MOMEHTbI BbISICHAIOTCS B
KOHLIe 3aHATMA B OTBELEHHOE Ha BOMpPOCHI BpeMsl. PekoMeHOyeTcs B KpaTyaiume Cpoku rnocne ee
npocnywrneaHmusa npopaboTtate Matepman, a KOHCMEKT AONOMHUTL U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaL TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSATV €€ COLlepXaHue, No3BonseT
OOMONHUTL 3anuch, BbIOENNTb rMaBHOe, TBOPYECKU 3aKpenuTb matepuan B namaTu.

npakTnyeckue | MoceweHune n paboTta cTyLeHTa Ha NPaKTUYECKOM 3aHATUM NMO3BONSET B MPOLECCE PELIEHUS
3aHsATUA npakTUYeckmx 3a8ay U KONNEKTUBHOMO 0BCYXAEHNS PE3yNbTaTOB UX PeleHns rnybxe yCBOUTb
TEOPETUYECKIME MONOXEHNS, CCPOPMNPOBATL OTAENbHBLIE NPAKTUYECKNE YMEHNS W HABbLIKU, HAYYNTbCS
npaBunbHO 06OCHOBbLIBATb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO M MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNMPOBaTb BbIBOLbI 1 NPennoxeHus. PaboTa Ha NpakTMYeCKOM 3aHATUM naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCUMNANHY N NOLrOTOBUTLCS ONSi CAMOCTOATENBHOM
paboTbl. B npouecce BbINONHEHWS ayANTOPHbBIX NpaKTUYeckux paboT CTyneHT NoaTeepXaaeT
MONYYEHHbIE 3HAHNSA, YMEHWS U HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLLME KOMMNETEHLUN.

nabopaTopHbie| JTabopaTopHble 3aHSATUSA 3aBepLAlOT N3yYeHne Hanbonee BaxXHbIX TeM y4ebHon aucumnivHbl. OHK

paboThbl cnyxar Ons 3aKpenneHus N3y4eHHOro Matepuana, pasBuTs YMEHWM 1 HaBbIKOB NMOArOTOBKM
[0KNanoBs, coobleHnin, NprobpeTeHns onbiTa YCTHLIX NYONNYHBIX BICTYMNNEHWA, BeAEHUS OUCKYCCUN,
apryMeHTaumm 1 3aluThl BblABMraeMbiX MONOXEHWUIA, a TakxXe ONs KOHTPONS npernogasaTenem
CTEMNeHn NoAroTOBNEHHOCTU CTYAEHTOB MO U3y4aeMol AUCLUMIINHE.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | CamocTosATenbHasa pabota cTyneHTa npennonaraeT paboTy ¢ Hay4yHo 1 yuebHol nuTepaTypoi,

TenbHas yMeHVe co3aaBaTb TEKCThl. YPOBEHb U FybUHA YCBOEHUS AUCLMMNAUHBI 3aBUCAT OT akTUBHOM ©

pabota CHCTEMATMYECKON paboThl HAa NEKLMSIX, U3YHEHUS PEKOMEHOOBAHHON NUTEPAaTypbl, BbINOIHEHNS
KOHTPOMbHBIX MMCbMEHHbBIX 3aaHuii. B cnyyae 3aTpyaHeHWA, BOSHMKAOWMX NPY M3yYeHnM y4eBHO
OMCLMNAVHBI, CTyeHTaM cnefyeT obpawartbes 3a KOHCynbTaumeit K npenonasaTento, peanmays
pasfinyHble KOMMYHUKALNOHHbIE BO3MOXHOCTU: O4YHbIE KOHCYNbTaumm (HENOCPeaCTBEHHO B
YHMBEpPCUTETE B Yacbl Npréma npenojasartens, 3a04Hble KOHCYNbTauumn (NocpeacTBOM 31eKTPOHHO
noyThbl).

nMcbMeHHoe | Mpu BbINMONHEHUM NMUCbMEHHBIX AOMAWHKX 3a4aHWi HE0BX0AMMO CHaYana NpPo4YnTaTh OCHOBHbIE
IoMallHee | MOHATMS U NoAXoA4bl Mo TeMe 3afaHust. [pu BbINOAHEHWN YNPaXKHEHUSI UK 3a4a4M HY>XXHO cHaYana

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

KOHTPONIbHAA I'Ipm BbINONTHEHUN KOHTpOJ'IbHOI7I pa6OTbI HeobX0AMMO BCMOMHUTL X040 peweHna aHanorn4HbixX 3ana4y
pa60Ta Ha NPaKTUHYECKUX 3aHATUAX. 3HaKOMCTBO C OCHOBHOW U OOMNONHUTENbHOW nvlTepaTypon, BKNO4as

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

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

3K3aMeH 3aBepLwarowmm aTanoM N3y4eHns OMCUNNINHBI SBNSETCS NPOMEXYTOYHAs atTecTauns B Buae
MMCbMEHHOrO (YCTHOMO) aK3ameHa no buneTtam, B KOTOPbIX COAepXaTcsl BOMPOCHI (3a8aHusl) Mo BCEM
Temam kypca. [py aTOM CTyAeHT OOMXEH NoKasdaTb BCE T€ 3HAHUSA, YMEHUS 1 HABbIKW, KOTOPbIE OH
nprobpen B Npouecce Tekywen paboTbl M0 M3YHEHNO AUCUMNANHLL. ducumnnnHa cynTtaeTtcs
OCBOEHHOW CTy[I€HTOM, €C/IN OH B NMOSIHOM 06 beMe CPOPMMPOBAs YCTAHOBNEHHbIE KOMNETEHLIN 1
crnocobeH BIMONHATL yKasaHHble B 4aHHON NPorpaMMe OCHOBHbIE BUAbLI MPOGECCUOHANIbHON
neatenbHocTn. OCBOEHNE AMCUMMANHBI OMXHO MNO3BONWUTbL CTYAEHTY OCYILECTBAATb Kak
aHaNIMTUYECKYI0, TakK U HAay4YHO-UCCNenoBaTeNbCKYI0 AeATENbHOCTL, YTO NpearnonaraeT rnybokoe
3HaHWe TeEOPWM 1 NPaKTMKM LAHHOrO Kypca.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHve avcumnnHbl "TeopeTnyeckas MexaHuka" npeanonaraeT UCMoNb30BaHue Cremytowero NporpaMMHoro
obecrneyeHns 1 MHGPOPMALIMOHHO-CNPABOYHbIX CUCTEM:

YyebHo-MeToanYeckas nutepatypa ons JaHHOW AUCUMNANHBI UIMEETCS B HANMYUK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT nponaseneHuns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, Npenogasartenei seayLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBaHHbLIX CNELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUMKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE AOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspatenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeiepanbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFrOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMMNANHBI IMEETCS B HANMNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapaTenbcTBa "MaHb" , BOCTyN K KOTOPOM NpenocTasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HAMPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UMEeTCS B HAaNn4mMm B 3N1eKTPOHHO-6MBNNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenocTasneH obyvaowmmes. MHoronpodoubHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCs 3NeKTPOoHHON BrubnuoTtedHoi cuctemoit (3BC), npepoctasnstoweli 4ocTyn
yepes ceTb VIHTepHeT K yyebHo nutepaType 1 OONOAHUTENbHBIM MaTepranam, NprobpeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[orosopos ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doedeparnbHbIX rocyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHOAPTOB BbicWwero 06pa3oBaHUst K KOMNNEKToBaHMIO 6MBNMOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns ooHO0B OCHOBHOM 1 OONONHUTENBHOM NUTEpPaTypbl.

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

OcBoeHWe avcumMnnHbl "TeopeTuyeckas MexaHvka" npeanonaraeTt UCNoNb30BaHNe Cnemyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6XxoaNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npakTn4eckmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otAenbHbIM guCUMNINHaM, a TakXxke NpakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatowwmxcs akafeMnyeckor rpynnbl AiMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCUTETa, KOHTPONMPYIOLLErO BbIMOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTEPManoB ONpenensieTcs crneumdmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHus ouCcUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUsSATHE NHpopMaLMK 0By4YaoWwmMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn ntoboro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNnen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHpopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHOo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYyasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPVYMEHeHre AUCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, OpraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obydatollerocs ¢ npenoaasatenem, B TOM Ynicne Be6GUHapOoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOro 06y4yeHms, NpoBeieHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paboT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPVMEHEeHNe ONCTAaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolyMMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta Unm sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.02
"OneKkTposHepreTka 1 aNeKTPoTeXHMKA" U MPOOUII0 NOATOTOBKN DNEeKTpocHabXeHue .
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