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CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Nnpodeccop) bBaipamos ®.[. (Kadenpa mexaHuku n
KOHCTpyupoBaHusi, ABToMobunbHOe oTaeneHne), FDBajramov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CNOCOBHOCTb BbIGMPaTh OCHOBHbIE 1 BCIOMOraTenbHble Matepuansl Ans

N3roTOBNEHMSI M3AENNiA, cnocobbl peann3aumm 0CHOBHbBIX TEXHONOMMYECKUNX
MPOLLECCOB, aHANIMTMYECKME 1 YNCNEHHbIE METOLbI NMPKW pa3paboTke nx
MaTeMaTMyeckmx Moaenen, MeToabl CTaHAAPTHBIX UCNbITAHUIA NO ONPELENEHNIO
PU3NKO-MEXAHNYECKMX CBOWCTB M TEXHONOMMYECKNX NOKa3aTenein Matepmanos u
roTOBbIX U3OENNIA, CTaHAAPTHbIE METObI MX MPOEKTUPOBAHNS, MPOrPECCUBHbIE
MeTonbl akcnnyatauun nagenuin (MK-2);

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

Cnocobbl HaXoXaeHUs1 He0BX0ANMbIX cun, obecne4ynBaroWmX 3a0aHHOE OBUXEHME UK paBHOBECUE 3NNIEMEHTOB U
3BEHbEB PA3/INYHbIX MEXAHN3MOB, MALINH U COOPYXEHWI;

rlpI/IHLI,I/II'IbI nycnosums paGOTbI, TNOBble KOHCTPYKUUN N KOHCTPYKTUBHbIE COOTHOLWEHNA 31EMEHTOB, TEXHONOI O
N3roToBneHna n C60pKI/I, TpeéoBava K TOYHOCTUM TUMNOBbIX AeTanen n C60p0‘-IHbIX eanHnL;

MeToabl BbINOMHEHNS KNHEMATUYECKUX U reoMeTpmnyeckumnx pacyeTos,

OcHoBbl Bbl60pa martepunanos 1 METOL0B UX YNPOYHEHWUA, 3anacoB NMNPO4YHOCTU N O0NYyCKaeMbIX HaI'IpFI)KeHI/IVI npun
pacyeTe Jetanern MawuH B yCnoBusax ctatn4eckoro n oMHaMm4eCckoro Harpy>xXeHus;

MeToonkKy COCTaBNEHNS PACYETHBIX CXEM M ONPeaENneHNs OENCTBYIOWNX HArpy30K; GOPMYIbl OPUEHTUPOBOYHbIX -
NPOEKTHBIX Y YTOYHEHHBIX - MPOBEPOYHBIX PACYETOB HA MPOYHOCTb, UBHOCOCTOMKOCTb, XECTKOCTb, TEMNOCTONKOCTD,
BUOPOYCTONYNBOCTb.

JonxeH ymeTb:

I:I|/|CI'IOJ'Ib3OBaTb pasnnyHble oopmynbl AN HAXOXAEHUS KNHEMATUYECKUX U OUHAMNYEeCKNX XapakTepucTuk
n3y4yaemoro opmxeHusa n aHann3nposaTtb Nonyy4yeHHble pe3ynbTaThl,

AHanunampoBsatb yCnoBus paboTbl KOHKPETHBIX feTanei, y3nos 1 MalwnH 1 060CHOBaTb OCHOBHbIE TPeboBaHMS,
KOTOPbIM OOMXHbI OHY OTBEYaTh;

Bblbupatb paunoHanbHblii METOL pacyeTa KOHKPETHOW aeTany unu yana;
O6ocHoBaTb BbIGOp MaTepwana afis Tol UM UHOW feTanw;

Bbibupatb ontuManbHyto doopMy 1 cnocob KpenneHus netanu;
OnpepnensaTb OCHOBHblE pasMepbl getanu.

JlonxeH Bnanetb:

DMeTO,D,aMVI n cnocobamu onpeneneHna 3aKOHOB OBUXEHUNA NN yCJ'IOBVII7I paBHOBECUA MaTepmaanoﬁ TOYKMN,
abconoTHO TBépﬂ,OFO Tena, nx CUcteM " pasim4yHbiXx MeXaHn3mMoB 1 yCTpOI7ICTB Nno 3adaHHbIM CNaM;

YMeHueMm, ncxons 13 aHanmsa KOHKPETHbIX yCHOBI/II7I aKkcnnyaraumm mawmnHbl, OpMynnpoBaTtb Tpe6OBaHI/I9I,
npenbsBndeMble K oetansdam n MallHaM;

MeTopamm pacyeTa getanei MawuH;

YMeHueMm Bblibpatbh ONTUManbHbIA cnocob coeanHeHus aetaneii;

YMeHWeM oLeHnBaThb LLenecoobpasHoCTb MPUMEHEHMWS TOFO UM MHOTO BUAA MEXAHWYECKMX Nepenay afist 3aLaHHbIX
KOHKPETHbIX YCNOBUIA.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:

CnocobHoCTb:

NMOHUMaTb €OMHCTBO Pa3NUYHbLIX (DOPM ABUXEHUS, POSib 3aKOHOB MEXaHWKN Npu aHanmae siBfeHnii Npupoabl;

K KOHCTPYKTOPCKOW OesSITENbHOCTH;

NPVMEHATb METOAbI rpadoyeckoro NpencTaBneHNst 06 bEKTOB SHEPreTUHECKOro MalMHOCTPOEHNS!, CXEM U CUCTEM.
[[OTOBHOCTb:

NMPUMEHSATb Pe3ynbTaTbl OCBOEHUS ANCLUMNANHDI B Byayllei npodeccnoHanbHoi AeATENbHOCTH;

npenctaBnsaTb TeXHNYECKYO OOKYMEHTaLUunto B COOTBETCTBUN C Tpe6OBaHI/I5|MI/I €0WHON CUCTEMOM KOHCTPYKTOPCKOIA
OOKyMeHTauun.
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2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.25 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgEeCCUOHANTbHON
obpaszoBatenbHoi nporpammel 15.03.04 "ABTOMaTN3aLNS TEXHONOMMYECKMX NPOLECCOB U MPOM3BOACTB ()" M OTHOCUTCS K
6a30B0i1 (06LenpogeccroHanbHOR) YacTu.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMIMHBI COCTaBASIeT 5 3a4eTHbIX(ble) eanHuML(bl) Ha 180 yaca(oB).

KoHTakTHasi paboTa - 16 yaca(oB), B TOM 4Yucne nekuun - 8 yaca(os), npakTndeckne 3aHaTus - 4 yaca(os), nabopatopHblie
paboThbl - 4 yaca(oB), KOHTPOSb CAMOCTOSAITENBHOW paboThl - 0 yaca(os).

CamocrTositenbHasi pabota - 155 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
dopma NPOMEXYTOHHOIO KOHTPONS ANCLUUMNHBI: OTCYTCTBYET B 3 CEMECTPE; 9K3aMeEH B 4 CEMECTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

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

Buaobl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl aMcuunanHbl / X TPyA0EMKOCTb CamocTosiTeNnbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
flexumm 3aHATUS paboTbl

Tema 1. TeopeTnyeckas mexaHuka.
BeeneHne. KnHematuka to4km.
1.|lMocTtynatensHoe OBMXEHNE 3 1 1 1 14
TBépIOro Tena. BpaweHve tBépaoro
Tena BOKPYr HEMOOBMXHOW OCW.

Tema 2. [nockoe OoBuxeHue
2.[rBépnoro tena. CnoxHoe ABMXeEHME 3 0 0 1 13
TOYKMN.

Tema 3. Ctatmka. OCHOBHble
MOHSATWS N aKCMOMbl CTATUKN.
CucTtema cxopawmxcs cun. Teopus
3 [MOMeHTOB 1 nap cun. PaBHoBecre 3

‘labcontoTHO TBEPLOrO TEna.
PaBHoBecwve Tena npu Hanu4mm
TpeHwns. LIeHTp TaxecTn TBEPLOro
Tena.

Tema 4. BeefneHune B ANHAMUKY.
3akoHbl HbloToHa. 3anayn

4. |opnHamukun. IuHammuka HecsoboOHowM 4 1 0 1 23
TOYKW, ANHAMKKA OTHOCUTENbHOro
OBUXEHUS TOYKW.

Tema 5. MNpsiMonuHeliHble konebaHus
5.[to4kmn. Cuctema matepuanbHbix 4 1 0 0 23
TOYeK.

Tema 6. Obwme TeopeMbl AMHAMUKM
mMatepuanbHOM TOYKU 1

6.|MexaHn4yeckom cncTembl. 4 2 1 0 23
MpunoxeHns obwmx Teopem
ONHaAMWKM K TBEPOOMY Teny.

Tema 7. Teopns MawmH un
mexaHuamoB. CTpykTypa u
- [knaccndpukaums MexaHamos. 4
‘|KnHematnyecknin aHanma
MexaHu3moB. [etanu mawuH.
MexaHu4eckue nepegayw.

CrpaHnua 4 13 23.
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 8. ConpoTneneHune
matepuanos. OCHOBHbIE MOHSTUSI.
8./9ntopbl BHYTPEHHNX yCunuii. 4 1 1 1 23
PacTsxxeHue 1 cxatne npsMoro
6pyca.
Toro 8 4 4 155

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)

Tema 1. TeopeTuueckasi MexaHuka. BeepeHne. KuHeMatuka Touku. NoctynarenbHoe ABUXeHMe TBEPOOro Tena.
Bpalu.eHve TBépAoro Tena BOKpyr HemoABUXHOM OCU.

MpenmeT 1 pasgensl AMCUMMINHBI, UX 3atadun. KnHemaTmka toukun. KoopamHaTHbIA cnocob 3afaHns OBUXEHNS TOUKM.
BekTopHbIin cnocob 3anaHns ABUXEHNS TOUKW. ECTeCcTBEHHbIM cnocob 3anaHns ABUXEHUS TOYKU. TPaekTopus u
ypaBHEHUE OBUXEHNS TOUKN. CKOPOCTb 1 YCKOPEHWS TOUKU 1 UX ONPeAeNneHmne npy pasnmyHbix cnocobax 3anaHus
nBuxeHus. KnHematvka 1Bépaoro tena. MNMoHatue 06 abcontoTHo TBEPLOM Tene. MocTynaTensHoe ABUXEHUE TBEPAOro
Tena. BpaueHne TBEpOoro Tena BOKPYr HEMOABUXHOW OCU. YpaBHEHME BpalaTebHOro ABUXEHUS. YI0OBas CKOPOCTb U
yrnoeoe yckopexue tena. CKOpoCT/ 1 yCKOPEHNS To4eK TBEPAOro Tena, Bpallarowerocs BOKpYr HENOoABUXHOW OCH.

Tewma 2. NMnockoe asuxeHue TBEpAOro tena. CnoxHoe ABMXEHUE TOYKW.

lMnockoe OBMXeHWe TBEPAOro Tena v ABUXEHUE MNOCKoW domrypbl B €€ nnockoct. CKOPOCTM U YCKOPEHWS TOYEK
NaoCcKon courypbl. PaznoxeHue aBNUXEHNS NNOCKON ourypbl Ha NOCTynatenbHoe ABUXEHUE BMECTE C MOOCOM U
BpalleHne BOKPYr nontoca. YpaBHEeHNs OBMXEHUS NNOCKOW ourypbl. Teopema o NPoekuusax CKOPOCTEN ABYX TOYEK
NNockow gourypbl. MrHOBEHHbI LEeHTP ckopocTelh. CnoXHoe ABUXeHne To4ku. ABCONOTHOE, OTHOCUTENBHOE,
nepeHocHoe aBMXeHusl. ABCONOTHbIE, OTHOCUTENbHbIE, MEPEHOCHbIE CKOPOCTU 1 YCKOPEHUS. Teopema CNoXeHUS
ckopocTtei. Teopema o0 cnoxeHuun yckopeHuii (Teopema Kopronuca). Mogynb 1 HanpasneHue Kopuonmcosa yCKOPEHUS.
[MpunMepbl Ha NPUMEHEHNE TEOPEM O CNOXEHUN CKOPOCTEN U O CNOXEHUN YCKOPEHUI NPX NOCTYNaTENbLHOM U
BpalaTenbHOM NEePEHOCHOM ABUXEHUSIX.

Tema 3. Ctatuka. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKU. CUCTEMa CXOASALLUXCA CUN. Teopvm MOMEHTOB M nap
cun. PaBHoBecue abCconOTHO TBép.IJ,OI'O Tena. PaBHoBecue Tena npu HaNIM4YnM TpeHwus. U,eHTp TAXEeCTU TBépJJ.OI'O
Tena.

MpeaMeT cTaTvkn U €€ OCHOBHbIe 3aaa4n. OCHOBHbIE ONPEAENeHUs 1 NMOHATUS CTAaTUKN. AKCUOMbI CTaTUKW.
HecsobonHoe TBépnoe Teno. Cesiau. Peakunm ceszein. Teopema o0 paBHOBECUM TPEX HenapannenbHbIX CU.
MHoroyronbHukK cun. Cuctema CXoaswWmuxcsa Cui: NprUBeLeHne K paBHOLECTBYOWeR. TeomeTpuyeckre n aHannTnieckme
yCnoBusl paBHoBecKsl. Teopusi MOMEHTOB 1 nap cui. MOMEHT Cunbl OTHOCUTENBHO TOYKM (LeHTpa). MoMeHT cunbl
OTHOCUTENbHO ocK. [Napa cun 1 eé MOMeHT. SKBUBANEHTHOCTb Nap. [NaBHbIli BEKTOP U rMaBHbIA MOMEHT CUCTEMbI CUJ.
Ycnosus paBHoBecust abCcontoTHO TBEPLOro Tena npu AeicTBAN pasnmyHbix cucTeM cun. CTatnyecky onpeaenumele 1
cTaTMYecku HeonpeaenvMble 3anaqv. PaBHoBecre TBEPLOro Tena npu Hanuumnm TpexHnst. TpeHue cKonbXeHus. TpeHve
kaueHus. KoHyc TpeHus. LieHTp TaxecTn TBEporo Tena. LleHTp Tsxectu nnockoi dourypbl. CTaTnyeckuii MOMEHT
naowanm nnockon ourypbl OTHOCUTENbHO ocu. LIeHTp TaxecTn nuHun. MeToapl onpeneneHnst LEHTPOB TSXECTH TeN.
MonoxeHue LeHTpa TAXECTU HEKOTOPbIX Ten.

Tema 4. BeepgeHne B AMHaMuKy. 3akoHbl HeloToHa. 3apgaun auHamMuku. JuHamMmmka HecBO6O4HOMN TOUKN,
OMNHAMUKa OTHOCUTENIbHOIO ABUNXEHUSA TOUKMW.

OcHoBHble NoHATMS. 3akoHbl HbtoToHa. JudhdoepeHumanbHble ypaBHEHNUS OBUXEHUS ToukW. [psmas n obpartHast
3amayv guHammkn. CeoboaHoe nageHvie Tena 6e3 y4éta conpoTuBneHnst Bosayxa. [BuxeHue Tena, 6poweHHoro nog,
YrJIOM K FOpu30oHTY, 6e3 y4éta conpoTuBneHus Bo3ayxa. [BrxXeHre nanatowero Tena ¢ y4ToM ConpoTUBIEHUS BO3ayXa.
HecBobonHasa matepuanbHas Todka. CBSau U AMHaMnyeckre peakuun cessel. JudpdoepeHumnanbHble ypaBHEHNS
IBUXEHUS TOYKW MO 3aaaHHoi kpveoi. MpuHumn Janambepa onst To4km. OCHOBHOM 3aKOH AMHAMMKM OTHOCUTENbHOMO
IBUXeHUs Toukn. MepeHocHas n Kopronucoea cunbl MHepuun. MpUHLMN OTHOCMTENBHOCTU KNACCUYECKON MEXaHUKN.
Crny4ait OTHOCMTENBHOrO MOKOS.

Tewma 5. I'IpsmonMHeﬁHble Kone6aHus Touku. Cuctema mMmatepuanbHbIX TOYEK.

Bunopbl konebatenbHbIX OBUXEHWIA MaTepmaanon To4Ykun. CBobOOHbIE KONebaHus MaTepmaanon TOo4Yku. CBOBOAHbIE
konebaHus rpysa, nogBelWweHHOro K npyxuHe. rlpVIMepr Ha cBoboHble konebaHus. 3aTyxa+oume konebaHus
MaTepmaanon TOYKW. Anepmop,vlquKoe OBUXEHNE TOYKN. BbIHy)KJJ,eHHbIe konebaHus MaTepmaanon TOYKW. SiBNeHune
6ueHunii. SlBneHne [pe30HaHca. Cuctema MaTepunanbHbIX TOYEK. TBép,EI,OG Teno. Cunbl, HGMCTBYIOUJMG Ha TO4YKN CNCTEMbI.
Ll,eHTp MacCC CMCTeMbl MaTepuanbHbIX TOYEK N ero KoopaonHaTbl. TeopeMa O OBMXEHWUM ueHTpa Macc. MoMeHTbI nmHepumnn
TBép,EI,OFO Tena (CI/ICTeMbI). Pa,u,vlyc nHepunin. TeopeMa O MOMeHTax nHepuunmn TBép,EI,OFO Tena OTHOCUTEeNnbHO
napannenbHbIX ocen. LleHTpO6e)KHbIe MOMEHTbI nHepuun tTena.

Tema 6. O6LMe TeopeMbl QUHAMUKU MaTepuanibHOM TOYKU U MexaHu4eckon cucteMbl. MpunoxeHust obLLUxX
TeopeMm AUHaMUKU K TBEPOOMY Teny.
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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

TeopeMbl 06 M3MEHEHWU KONMYECTBA ABUXEHNS MATEPUASIBHON TOYKM U MEXaHUYECKON cncTeMbl. TeopeMbl 06
N3MEHEHUV MOMEHTa KONIMYECTBA [IBUXEHUS MaTepranbHOM TOYKM Y KUHETMHECKOrO MOMEHTA MEXaHUYECKON CUCTEMBI.
OnemeHTapHas pabota cunbl; paboTa Ha KOHEYHOM MyTu. PaboTa cunbl TAXECTW 1 cunbl ynpyrocTu. MoTeHumansHble
cunbl. CunoBoe none, yCnosus NOTEHLMaNbHOCTW CUIOBOro Nnons. TeopeMbl 06 N3MEHEHUN KUHETUHECKO SHEepPrum
MaTtepuanbHOM TOYKM 1 MEXAHUYECKON CUCTEMbI. 3aKOH COXPaHEHNSI MEXaHWUYECKOW SHEPruy MatepuanbHOn TOHKN.
OundbcpepeHLmanbHble ypaBHEHMS NMOCTYNaTenbHOro ABUXEHWs TBEpaoro Tena. JudgepeHumnanbHoe ypaBHeHe
BpaLEeHNs TBEPAOro Tena BOKPYr HeMoABUXHON ocu. duamyeckuii MasaTHuk. OnpeneneHne JUHAMUYECKMX peakLuii
noAaWnnHUKOB. JuHamnyeckas ypaBHOBEILEHHOCTb TeNa Ha ocv BpalleHusl. OnbITHOE onpeneneHne MOMEHTOB HEPLIMA
TBEPObIX TEN.

Tema 7. Teopusi MalLMH U MexaHU3MOB. CTpyKTypa u Knaccudomkaums MexaHuamoB. KuHematuyeckuii aHanus
MexaHu3MmoB. JleTanu mawimH. MexaHuyeckue nepepaym.

OCHOBHbIE NMOHATUS MEXaHN3Ma W MaWWHbI, KNaccuduKaLmus MawmnH. SNeMeHTbl MEXaHW3MOB: 3BEHbS, KUHEMaTYECKUe
napbl, nx knaccudoukaumsl. Kunematudeckue uenu. CteneHb NoaBMXHOCTU NMIOCKUX KMHEMATUYECKKX Lieneir. MexaHnam
Kak YacTHBbIA cryydan kuHemaTmdeckor uenu. CteneHb NoaBUXHOCTM MexaHnaMa. MNoHSTME 0 NacCUBHBIX CBA3SX U
NIMWHUX cTeneHsix ceoboabl. O630p OCHOBHbIX BUOOB MEXaHU3MOB. KnHemaTtnyeckasi cxema MEXaHU3MOoB. 3ameHa
BbICLIMX KUHEMATNYECKMX Nap B N/IOCKOM MEXaHU3Me LIensiMM C HUSLWUMK KMHeMaTudeckumm napamv. HavyanbHbii
mexaHuaM. pynnel Accypa u nx knaccudoukaumsi. lNocnenoBatensHOCTb 06pa3oBaHust NIOCKOro MexaHmama no Accypy.
CTpyKTypHBI/i aHanu3 nnockoro MexaHvnama. Knaccugprkauumsi nnockmx MexaHmamoB. [ocTpoeHre nnaHoB NonoXeHWi
MEXaHW3MOB C [BYXMOBOAKOBbLIMM rpyrnnamu. [ocTpoeHne TpaekTopuii 0TLeNbHbIX TOYEK 3BEHbEB MexaHuaMa. MeTton
MnaHOB CKOPOCTEN U YCKOPEHWit. [ocTpoeHne NnaHoB CKOPOCTEN 1 YCKOPEHWIA 41 MEXaHU3MOB C LBYXMOBOAKOBbLIMM
rpynnamu. MoHsaTMe 06 N3BbITOYHBIX CBA3SX U MECTHBIX MOABMXHOCTSX. MeTobl onpeaeneHns 1 ycTpaHeHus
N36bITOYHbIX CBSI3E 1 MECTHBIX MOABUXHOCTENR. PPUKLMOHHBIE Nepenayn, MPUHLMN UX paboTbl, OCHOBHLIE TUMbI.
LocTonHCcTBa, HelocTatku 1 0bnactb NnpuMeHeHust. MNepenaTtoyHoe CooTHoWeHKe. PeaykTopbl U MynbTUNAMKATOPSI,
pEeBEPCUBHbIE YCTPOMCTBA, KOPOOKM Nepenay 1 Bapuatopbl CKOPOCTW. HasHayeHe penykTopoB, UX knaccugukaums.
OCHOBHbIE CXEMbI peayKTOPOB 1 X ocobeHHoCTU. Bribop Tuna peayktopa. MynbTunnukatopbl. PeBepcrBHbie
yCTpOWCTBa, OCHOBHblE BUAbI. KOpobky nepenay 1 BapnaTopbl CKOPOCTW, OCHOBHbIE BuAbl. OCHOBHbIE XapaKTEPUCTUKN.
LocTovHcTBa, HepocTatku, obnactu npumeHerus. 3ybuatole nepenaqn. Obwue ceeneHns 1 knaccudoukaums 3ybyarbix
nepenay. [locTtonHcTBa M HeLocTaTku, obnacTv npumMeHeHusi. PemeHHble nepenayn. Obwee ycTpoincTeo. JoCTOMHCTBRS,
HepocTaTku, obnactu npumeHeHunst. LienHble nepenaymn. Obwme ceenerus. [locToMHCTBA M HELOCTATKW, 0bnacTy
npumMeHeHusi. YepesiuHble nepenaqun. JocTonHCTBa, HedocTaTku, 06nacTu NPUMEHEHNSI.

Tema 8. ConpotuBneHue matepuanoB. OCHOBHbIE MOHATUS. DNOPbl BHYTPEHHUX Yyeunun. PacTtaXxeHue n cxartve
npsimoro 6pyca.

3apaum 1 cogepxanve kypca "ConpotusneHve matepuanos". OCHoBHble runoTesbl. Knaccmdprkaums BHEWHNX
Harpy3oK: COCpPeLoTO4EHHbIE U pacnpenenéHHble, MOBEPXHOCTHbIE 1 0O bEMHbIE, CTaTUYEeCKNE U AMHAMUYECKue.
PacuétHble cxembl. Bpyc, nnacTtrHa, obonouka - 06beKThI, U3y4aeMble B Kypce CONpOoTUBIEHUS MaTepranos.
Ledopmaums n nepemelleHmnsi. BHyTpeHHne cunbl. HanpsixeHus (nonHoe, HopManbHoe, kacaTtenbHoe). MeTon cedeHuin.
MocTpoeHve antop BHYTPEHHUX CUM NPV PACTSXEHNMW, KPYYEHUM U NMNOCKOM uarnbe. JudpdpepeHumanbHble 3aBUCMOCTM
mexay M, Q n g npu nnockom usrmnbe. BoiTekatowme 13 HUX cneacteus. PacTsxeHue n cxatue npsimoro 6pyca.
HanpsixeHus B cedenusix 6pyca. MpononbHbie 1 nonepeyHble nedoopMany npu pactsixeHum (cxatun). 3akoH MNyka
npu pactsixeHun. Moaynb ynpyroctu. KoadpgouumeHt MNyaccoHa. OnpeaeneHne oceBbix NepemelleHnin. Pacyér Ha
NPOYHOCTb MpY pacTsxeHun. MexaHuyeckme CBOMCTBA MaTepvarnos. VcnelTaHne MaTepranos Ha pacTsXeHue.
OcHoBHbIE MEXxaHMYeckne xapakTepucTrku matepuana. OnpeneneHve fonyckaembiX HANpPsKeHWUA.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s cCaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatomxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatoWwmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPAaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) doegepanbHoro yHmBepcuteTa

AEKTPOHHBH
Crpanuua 6 13 23. Bl YHHBEPCHTET
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

6.1 NepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHunBaemble

KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUMNUHDBI

Oran

Cemectp 3
TeKyLLMI KOHTPO/Ib

1. TeopeTnyeckas mexaHuka. BeegeHune. KnHemartmka TOHKW.
MocTtynatensHoe oBmxeHne TBEpLoro tena. BpaweHne 1BEpOoro
Tena BOKPYr HEMOABMXHON OCW.

lMucbMeHHoe 2. MNnockoe gsuxeHune TBépaoro tena. CnoxHoe OBUXEHME TOYKW.
1 |pomawHee 3apaHue |MK-2 3. Cratmka. OCHOBHbIE NOHATNS U aKCUOMbI cTaTukn. Cuctema
cxooswmxcs cun. Teopnst MOMEHTOB 1 nap cwi. PaBHoBecue
abconoTHO TBEPLOro Tena. PaBHoBeCWe Tena npu Hanumymum
TpeHus. LleHTp TaxecTun TBEpAOro Tena.

1. TeopeTnyeckas mexaHuka. BeegeHume. KnHemartmka TOUKN.
MocTynatenbHoe ABMXeHue TBEpOOro tena. BpaweHve TBEpaoro
Tena BOKPYr HEMOABMXHON OCK.

2. MNnockoe nBuxeHne TBEpOOro tena. CnoxHoe ABUXEHME TOYKW.
2 |YcTHbIV onpoc MnK-2 3. Ctatnka. OCHOBHbIE MOHATUS U akCMOMbI cTaTtuku. Cuctema
CXOOAWmMXcs cun. Teoprs MOMEHTOB 1 Nap cun. PaBHoBecne
abcontoTHO TBEpAOro Tena. PaBHoBecwe Tena Npy Hanuymnm
TpeHus. LleHTp TaxecTn TBEpAOro Tena.

CemecTp 4
TeKyLLNI KOHTPO/1b
lMncbmeHHoe 7. Teopus mawuH n mexaHnamos. CTpykTypa v knaccudmkaums
1 |pomawHee 3apaHue |MK-2 mMexaHu3moB. KuHemaTnyeckmin aHanns mexaHnsmos. etanu
mMawwuH. MexaHnyeckue nepegayu.
4. BeeneHve B ouHamuky. 3akoHbl HbloToHa. 3anayn guHammku.
JHamMmka HecBOOOAHOM TOYKM, AMHAMMKA OTHOCUTENIbHOrO
> KoHTponbHas AK-2 OBVXEHNS TOYKMU.
paboTa 6. Oblwne TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U
MEexaHn4eckon cuctembl. MpunoxeHust obwmUx TeopeM ANHaMmKM K
TBEPOOMY Teny.
MnucbmeHHoe

8. ConpotmeneHne Matepuanos. OCHOBHble NMOHATUSA. dMopbl

3 |momawHee sanatve MK-2 BHYTPEHHUX yCUnunii. PacTaxeHne n cxatue npsimoro 6pyca.

NabopatopHble MK-2 8. ConpoTumeneHne matepuanoB. OCHOBHbIE NOHATUS. DMiopbl
paboTbl BHYTPEHHMWX ycunuin. PactsixeHue n cxatme npsimoro 6pyca.

9Kk3aMeH MnK-2

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMin Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
dopma OL.eHNBaHUA dran
KOHTpoOns
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 3
TekyLLUA KOHTPONb
SAEKTPOHHBH
Ctpannua 7 na 23. il YHHBEPCHTET
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npovn3BoACTB".
dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
CemecTp 4
TeKywWUin KOHTPONb
lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCe 3aaHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKy. HeyOoBneTBoOpUTENbHbIA[ 3
BNafeHns MatepmanoMm. |HesHauymTenbHbIE lMpooemoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl owun6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHoCTM XOPOLWWA YpOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs1 K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWIA.
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooeMoHcTpUpoBaH  (3agaHuii. MpucyTcTteytoT [MpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHuI.
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npovn3BoACTB".
dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl CMonb3oBaHbl | 4
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHve OCHOBHOrO 3HauuTenbHble Npobenbl

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 3

TekyLLU KOHTPONb
1. MMucbMeHHOe poMallHee 3agaHue

Tembl 1,2, 3

JomallHee 3aaHne COCTOUT U3 TPEX-4eTbIPEX 3afad, KoTopble CTyAeHTbl BepyT 13 [5] cnncka OCHOBHOW NuTepaTypbl.
Mo pasneny "KnHemartmka" BbINONHAIOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOpOCTU U YCKOPEHWUS TOUKM MO
3afaHHbIM ypaBHeHnsaM eé neuxeruns”, K.2 - "OnpeaeneHne CKOPOCTEN 1 YCKOPEHWA To4eK TBEPAOro Tena npm
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckun aHanns nnockoro mexaHuama", K.7 -
"OnpepneneHne abcontoTHOM CKOPOCTU 1 aBCONOTHOO YCKOPEHMS TOUKK".
Mo pasgeny "Ctatmka" CTy4eHTbl BbINMOMHAOT 3a4aHns U3 CNeLyoWero Yyucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuuni onop t8épgoro Tena”, C.2 - "OnpeneneHne peakunii onop 1 CUi B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpegneneHue peakumin onop COCTABHOW KOHCTPyKLUMM (cuctema asyx ten)”, C.5 - "PaBHoBecue ¢ y4éToMm
cuenneHus (TpeHus nokos)", C.7 - "OnpeneneHune peakuuin onop Teépgoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".
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3agaHus (M3 Ymucna Bbllle NepPeynCcrneHHbIX) U HOMep BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

MNpu ogpopmMneHnn gomMallHero 3a4aHns PeKOMEHIYETCS BbINONHATL Cneaytowme npasmna:

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

2) TEKCT yCnoBus 3a4ayv C YACNOBbIMU AaHHbIMK NepenucaTb U3 3a4adqHrKa NofHOCTbIO;

3) cocTaBnTb akkypaTHbIe YepTeXU B MacliTabe C MOMOLbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbINOMHEHNE YepTexXei 0T pyKu;

4) Ha yepTexax HeobxoamMMOo ykasbiBaTb BCE HEOOX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMYHAEMbIE B PELIEHUN 3a0a4K;
5) peweHne 3apay apryMeHTMpoBaThb CCbiNKaMn Ha onpeaeneHns, akCMoMbl NN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIOBbLIE 3HAYEHNS BYKB MOACTABAATb NIULb B OKOHYATENbHbIE
pe3ynbTaThl; 0coboe BHMMaHMe cneayeT 0b6patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CIMBOJIOB;

7) 3anucw, BbINOIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MEHEE 3 MM, CNiefyeT BbINONHATL 6e3
CYLLECTBEHHbIX NCMPAaBNEHNIA.

YkasaHung K BbINOMHEHNIO 3a4a4y AoMallHero 3agaHus no pasgeny "KuHemartumka".

3anaym no KMHEMATUKE PELLaTCS aHanMTUYECKM CrnocoBoM NyTEM COCTaBNIEHUS YPABHEHWIA LBUXEHUS TOYKU, Tena B
BbIBpaHHOI 1nW 3a0aHHol cucteMe koopauHar. MNpy peweHnn 3aaay LenecoodbpasHo NpULEePXUBaTbCs CNenyWero
nnaHa:

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

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pacyéTHON cxemMe CUCTEMY KoopamHaTt, Hanbonee yaobHylo Ans cOCTaBneHUs
YpaBHEHWU OBUXEHWUS;

3) onpenennTtb cNocob 3anaHns ABUXEHNUS TOUKN;

4) pewnTb NONYYEHHYKO CUCTEMY YPaBHEHWUIA OTHOCUTENIbHO NCKOMBIX BEINYUH.

MNpu peweHnn 3apay 3anarHusa K.1 "OnpeneneHrne cKOpoCTU 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IBUXeHNs" LenecoobpasHo NpuaepXnBaTbCs Cneayoluero nopsiaka:

1. Vicknoyms U3 3afaHHbIX B KOOPAMHATHON hopMe YpaBHEHUI OBMXEHNS BpeMS t, HaNTN ypaBHEHNE KPUBOM, 4acTb
KOTOPOW (MU LENMKOM BCS KPMBas) SBNSETCH TPAEKTOPUE ABMXeHUS. HauepTuts B Maclwtabe TpaekTopuio 1 OTMETUTb
Ha Hel NOoNOoXEeHNs TOYKN B HaYanbHbIA U B 3a4aHHbIAA MOMEHTbI BPEMEHMW.

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

t=t1 c.

3. o HarOeHHbIM NPOoEKUUsIM ONpenensioT MoAyn BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakXe KacaTelbHOro 1
HOPManbHOro YCKOPEHUIA TOYKMN.

4. BekTOpa CKOpOCTU 1 YCKOPEHWUIA CTPOST MO NONYYEHHbIM NPOEKUUSM. 3aTeM BbIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B Touke npwu t=t1 c.

5. Mpadhmnyeckoe NOCTPOEHME CKOPOCTU 1 YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBUibHOCTU aHaNNTNYECKUX
BblYMCIEHWIA. B crniydae, ecnv BblYMCNEHNS SBNSIIOTCS BEPHBIMM, BEKTOP CKOPOCTW ByAeT HanpaB/eH Mo KacaTeNbHom K
KPWBOW TpaeKkTopun ABMXeHUS (418 NpsMOli - CoBnagaeT C OTPe3KOM LAaHHOW NPSIMONA), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHns Ha KacaTterbHYyK Y HOPMalbHYH COCTaBnsowme aét B MaclTabe 3Ha4EHNs STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMX BEKTOPOB, @ TakXe COCTaBNAIOWMX NOHOrO YCKOPEHWS, MO3BONSIOT MPOBEPATb 3HAKU
3HaYeHU OaHHbIX BENNYWH.

Mpu pewernn 3apaum K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NOCTynaTeibHOM U
BpallaTeNnbHOM LBMXEHUSX" BHaYane onpenensitot koadoduumeHTsl G, Mpu KOTOPbIX OCYLLECTBNsSieTCS Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCMonb3ysa 3aiaHHble KUHEMATUYECKME CBA3W ABUXEHMS TEN, ONPenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpemMeHm t=t1 c. ST 3anad4m pekomeHayeTcs pewartb B
cnegytoueM nopsioke:

1. Vicnonb3ys 3aaaHHble YCNOBUS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHble CO n C1 onpenenstoTtcs
13 3aaHHOro ypaBHeHMS ABMXeHns rpysa npu t=0 ¢, a noctosHHas C2 onpenensertcs U3 ycnosums, 4to npu t=t2 ¢
KoopAuHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME OBUXEHNS rpy3a 1 cTaHOBUTCS onpenenéHHbIM, YTo faeT
BO3MOXHOCTb BbIYMCIUTb €r0 KUHEMaTUYeCckme napaMeTpbl (CKOPOCTb, YCKOPEHWE) B Nt0B0 MOMEHT BPEMEHN

2. OnpepensoT KNHeMaTUYeCKNe XxapakTepmncTmkm (Yrnosble CKOPOCTb U YCKOpeHWe) Koneca, KOTOpoMy NpUHaanexumnT
Toyka M. [1ns 3TOro 3anncbiBalOT ypaBHEHUS, CBSA3bIBAIOWME BpaLWaTebHbIe ABUXEHNS KaCcaloWmXcs OKPYXHOCTEN,
BblPAXEHHbIE B PABEHCTBE NIMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXke!) Ipn n3BeCTHOW CKOPOCTM TOYEK OOHOW U3 HUX.

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

4. lokasaB Ha pYCYHKEe MexaHU3ma HanpaeneHus yrioBbiX CKOPOCTM U YCKOPEHWS Kofleca, Ha KOTOPOM pacnonoxeHa
To4yka M, NpoBOAAT HaNpaBneHWUs1 BEKTOPOB CKOPOCTU, LEHTPOCTPEMUTENBHOIO, BpallatesibHOro U NoaHOro YCKOPeHuia
9TOW TOYKW.

Mpw peweHnn 3apad 3aaaHns K.3 "KuHematnyeckuin aHanms nnockoro MexaHnmama" HeobxoaumMo TilaTeNlbHO N3y4YnTh
NpUBELEHHOE HUXE PELIEHNE N MPUMEHUTb ONCaHHbIE TaM CNocobbl K PELEHNIO 334241 CBOErO BapUaHTa.
MNpuBeném pekoMeHaoyeMbll MOPSOOK PELeHNs 3TUX 3a4ad.

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

2. OnpenenstoT YrnoByo CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4ku B u C (910 3BeHO coBepiaeT niaockoe
OBUXeHMe).
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3. Boumcnsot ckopocTtu Touek B n C, Ha pyucyHke nokasbiBatoT HanpaBieHNs YrioBOi CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe OBMXEHNE, BEKTOPOB ckopocTen Touek B n C.

4. MNpoBepsatoT NPaBMIbHOCTb BLIYMCIEHUIA MOyneln ckopocTel Touek B n C.

5. OnpenensioT yrnoBoe yCKOpeHne 3BeHa, COBEPLIAIOLLEro N0CKOe ABUXEHNE, a Takke YycKopeHus Todek B n C.
MeToamka onpeneneHns aTux NapaMmeTpoB B 3aBUCMMOCTM OT BUAa NPenNoXEeHHOro MexaHmama pasnuyHa. Pasnmuve
COCTOWT B TOM, 4TO A/151 KPMBOLWMMHO-WATYHHOr0 MEXaHU3Ma YCKOpeHne NonsyHa B HanpaBneHo BOONb HanpaBnsowei
nonsyHa. Ing MmexaHm3moB C Koneécamy HanpaeneHns HU YCKOPEHNS Touku B, HK1 yckopeHmns Todkn C 3apaHee
HenaBeCTHbl. OfHAKO ONS BCEX MEXAHU3MOB HY>XHO YMETb paccyutaTb 1 ONPeaennTb HanpasBneHns COCTaBNAIOWMX
YCKOPEHMS TOYKN. YTNOBOE YCKOPEHWE 3BEHA, COBEPLIAIOLLErO NNOCKOE ABUXEHNE, B KPUBOLWMMHO-IWATYHHOM MEXaHN3Me
paccumTbiBaeTCs

rocne onpeneneHus kKacatenbHOro YCKopeHus Touku B npu eé BpalueHun Bokpyr nontoca A, HalgeHHOro cnocobom
npoekunin. B MexaHnamax ¢ NoABUXHbBIMU 1 HEMOABMXHbLIMU KONECaMU, YYUTbIBAS BbIlE CKa3aHHOE, MOXHO NyTEM
andpdpepeHumnpoBaHmng yrioBo CKOPOCTN 3BeHa, COBEPLLAIOLEro NIOCKOe ABUXEHNE, MO BPEMEHW C AaNbHENWUM
npeobpasoBaHVEM 3TOMO BbIPAXEHWUS BbIYMCIUTD YINIOBOE YCKOPEHME 3TOro 3BeHa. B MexaHnamax ¢ oboumu
MOABVXHBIMU Konécamm 13-3a paBHOMEPHOro BpalleHus 06oux KONéc yrnoBoe yCKOPEHUE 3BEHA, COBEPLIAIOLLENO
NNOCKOe ABUXEHWNE, PABHO HYIIO.

6. Ha prcyHke nokasbiBaloT HanpaBsfieHne yrinoBoro yCKOPeHns 3BeHa, COBEPLIALLEro Nnockoe asnxeHune. 0ns
KPWBOLMMNHO-WATYHHOrO MEXaHM3mMa HanpaeneHne 3Toro YrioBoro YCKOPeHWs COOTBETCTBYET MNONOXUTENbHOMY
HanpaBneHWIO KacaTeNbHOro YCKOpeHms To4km B npu oTHocutensHoM BpauweHun 3seHa AB Bokpyr nontoca A. Ins
MeXxaHu3ma C OJHUM NOABWXHbBIM KONECOM Harnpas/eHne yrioBoro yCKOPEHUs 3BeHa, COBEPLLAIOWEro Nnockoe
OBVXEHVe, onpenenserca HanpasneHneM yrioBoro yCKOpeH1s KprMeowuna.

Lns peweHuns 3apayn 13 3agaHus K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUS! TOUKI"
npeLBapuTensHo nayymte Temy "CnoxHoe OBUXEHWEe TOYKU" 1, TOrAa, UCNonb3ys TEOPEMbI O CNOXEHWM CKOPOCTEN 1
ycKopeHuin Touku (Teopema Kopuonuca), npugepxusantecb cnefytowen nocnenosaTenbHOCT OEACTBIIA:

1. B Hayane HeobxoaMMo yCTaHOBUTL OTHOCUTENbHOE NoMoXeHne Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHU
t1. Ecnu nony4eHHoe 3Ha4yeHWe oyroBoi KoopauHaTtbl 6yneTt oTpuuatenbHbIM, 0TIoXUTE Touky M1 Ha pucyHke ¢ Opyrol
cTopoHbl OT To4kn O. MNprMMepHO 4151 MONOBMHbLI BapnaHTOB Touka M MoXeT aBuratbcsi B 060MX HanpaBneHnsIx ot
Ha4yanbHOWM TOYKM OTCHETA AyroBON KoopAMHaThl TOYKM M, OTHOCMTENBHOE OBUXEHME KOTOPOWA 3a0aH0 €CTECTBEHHbIM
cnocoboM. MoaToMy, ecnu 3Ha4eHne No-Ny4nTCsl NOMOXUTENbHbIM, MOOXEHNE To4kM M cooTBETCTBYET NOKa3aHHOMY Ha
pUCyHke.

2. Ncnonbaysa onddpepeHunpoBaHme 3a8aHHbIX yPaBHEHUI ABUXEHWUA Tena n To4ku M, HalgmTe KOMNOHEHTb CKOPOCTH
N YCKOPEHMWS B MEPEHOCHOM M OTHOCUTENBbHOM ABUXEHUSX, a Takke NoBopoTHoe (Kopronnmcoso) yCKOPeHWE B AaHHbIN
MOMEHT BPEMEHU U B HaAeHHOM nonoxeHun M1 Touku M oTHocuTenbHo Tena (npu t = t1 c).

3. ABcontoTHas CKOPOCTb TOUKU M HaxoaouTCcs Kak reoMeTpryeckasl CyMMa OTHOCUTENBbHON 1 MEPEHOCHOR ckopocTeid. B
NpvBEAEHHLIX BapnaHTax 3aaHns NepeHoCHoe IBMXeHMe Tena D MoxeT ObiTb BpawaTenbHbIM UM NOCTYNAaTENbHbIM.
4. OnpegnensitoT abCoNMNOTHOE YCKOPEHME TOUKM Kak reOMETPUYECKY CyMMy MEPEHOCHOro, OTHOCUTENBHOO U (Mpu
Hannunn) Kopuonucosa (MOBOPOTHOrO) YCKOPEHWIA.

5. C uenbio caMonpoBePKU PeKOMEHOyeTCs Nony4YeHHbIe BENNYMHBI NOKa3aTb HA PUCYHKE U CNOXUTb UX FreOMETPUYECKM.

3a4aqm no ctaTvke pewarTcs aHanMTUYecknMm cnocobom NyTéM CocTaBneHns ypaBHEHWU paBHoBecus. Npu peweHun
3a4ay uenecoobpasHo npuaepXxnBaTbCcs cneayowero nnaHa:

1) ycTaHOBUTb 06 bEKT paBHOBECHS;

2) BbISIBUTb BCE CBSA3M M NOKa3aTb Ha PacCYETHON CXeMe BCE MX peakumu, a TakXe BCE aKTMBHbIE CUMbI;

3) onpenennTb B4 CUCTEMbI CUM, OEACTBYIOWMX HA AAHHbIA 06EKT PpaBHOBECUS;

4) BblbpaTtb Hanbonee ynobHy0 4N COCTABNEHUS U PELIEHNS YPaBHEHWIN paBHOBECUS CMCTEMY KOOPOMHAT;

5) cocTaBnTb CUCTEMY YpaBHEHM paBHOBECKS paccMaTpUBaeMoro 06bekta, HaxoasaWwerocs B paBHOBECHN MOL,
NEencTBMEM OAHHOW CUCTEMbI CUN;

6) pewmnTb NOMy4YEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO MCKOMBIX BENUNYMH.

3apayn Ha paBHOBECKE TBEPOBIX TEN, HAXOOSALWMXCS MOL AEACTBMEM MNOCKOW CUCTEMBI CUJ1, PEWAIOTCS N0 NPUBEAEHHOMY
HUXe oblweMy nnaHy.

YpaBHeHNsS paBHOBECUS TBEPOOro Tena B Cy4yae NPon3BONbHON MNOCKOA CUCTEMbI CMT MOXHO COCTaBUTb B OOHOW 13
TPEx cpopM. Beibrpast Ty nnm uHyto coopMy ypaBHeHW A paBHOBECUS], ClelyeT CTPEMUTLCS K Nofy4YeHnto Hambonee
MPOCTOW CUCTEMbI YPaBHEHWIA, YTOObI B KaX,A0€ U3 HUX BXOAMNO MUHMMAaNbHOE YNCNO HeN3BeCTHbIX. Heobxoaumo nmeTs B
BUAY, YTO Nony4eHmio Bonee NPOCTON CUCTEMbI yPaBHEHWIA CNocoBCTBYET TakXe yaadHblli BbIBOp CUCTEMbl KOOPAUHAT.
Ocu koopamHaT cnefyeTt HanpaensTb Tak, 4ToObl OHU BbINK NEPNeHaNKYNSAPHbI K HEKOTOPbIM HEU3BECTHLIM PeakLUsIM.
Torpa 3T peakummn B COOTBETCTBYIOWNE YpaBHEHUS NPOeKLMiA He BoayT. C 9TON Xe Lenbio TOYKM 41 COCTaBNeHNs
ypaBHEHUIA MOMEHTOB criedyeT BbibupaTb TaM, rae nepecekaetcs 6onblue HEM3BECTHbIX peakuuii (eCNn TONbKO 3TO He
YCNOXHUT BblYMCNEHUE nney apyrux cun). Mpu BblMMCNEHUN MOMEHTOB YacTo BbiBaeT yaoobHO pasnaraTb HEKOTOPbIE CUJlbI
Ha cocTaBnsowme 1, Nob3ysacb TeopeMoin BapmHboHa, HAX0AUTb MOMEHT CUMbl KaKk CYMMY MOMEHTOB 3TWX
COCTaBNSIOWMX.

B ctatuke TBEpOOro Tena Hapsgy ¢ 3agadamMy PaBHOBECUS OOHOrO Tena NpUxXoamTCs paccmaTpmeartb U 3a8aqu
paBHOBECUS CUCTEMbI COYNTIEHEHHDIX TEN, T.€. KOHCTPYKL MUK, COCTOSIWEN N3 HECKONbKUX CBA3AHHbIX HE XECTKO ApYr C
Opyrom vactel. B couneHEHHbIX CucTEMax pasnuyatoT BHEWHNE CBA3U (ONOpPbI), CKPENNSIOWME KOHCTPYKLMIO C Tenamu,
He BXOASIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAVHSIIOWME HAaCTN KOHCTPYKLIMU MeXay COBOiA.

PelueHre 3a0ay paBHOBECKS COYNEHEHHbBIX CUCTEM MOXHO NMPOU3BECTU OBYMS crnocobamu.
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MepBbiii cnocob. OcBO6OOUTECS TONBKO OT BHELHWX CBA3EN M COCTaBUTb YPABHEHNS PABHOBECWS AJ1S BCEW KOHCTPYKLMM
B LLENOM Kak A5t 0OHOro TBEpAoro Tena. [paBoMepHOCTb COCTABNEHUS 3TUX YPaABHEHUIA CELYET N3 aKCUOMbI
OTBEPAEBAHUS, COrNACHO KOTOPO CMCTEMA CUM, OENCTBYIOWMX HA KOHCTPYKLMIO, MPU PABHOBECKM [OMXHA
YLOBNETBOPSTh YCNOBMAM PABHOBECKS TBEPLOrO TENA, XOTS KOHCTPYKLMS NOCHE OCBOBOXAEHMS OT BHELWHMX OMOP U HE
ocTaércs XECTKOW. HacTo YnCno NofyYeHHbIX TakuM 06pPasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCTA HEU3BECTHBIX,
0[HaKO 3T0 0B6CTOATENBCTBO EILE HE LenaeT 3aaady CTaTMyeckn HeonpenenéHHon. Ecnm pacuneHuTs KOHCTPYKLUMIO Ha
OTAENbHbIE YacTW 1 COCTABUTb YPABHEHWUSI PABHOBECUS NSt OAHOW UM HECKONBbKUX YacTel ¢ y4ETOM peakLmii
BHYTPEHHUX CBSA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He BOMblUE YACNA BCEX COCTABMNEHHbIX HE3aBUCKMbIX
ypaBHeHWiA paBHoBeCKs. B 3TOM cnyyae 3anaya sSBNSeTCs CTaTMyeckn onpenenéHHom.

BTopoii cnocob. KoHcTpykums cpasy pacyneHsieTcsl Ha oThAe/NbHble XECTKUE YacTh 1 paccMaTprBaeTCsl paBHOBECHE
KaX [0 U3 HUX B OTOENbHOCTY C Y4ETOM BHYTPEHHUX peakLUmii.

3anayn paBHOBeCUS TBEPALIX TEN, HAXOASWMXCA NO4 AeNCTBMEM NPOCTPaHCTBEHHOM CUCTEMbI CWJl, PellaloTcs no
N3N0XEHHOMY 0BLWeMy nnaHy.

Ins paBHoBecus TBEPLOro Tena noL LeACTBUEM NPOCTPAHCTBEHHOM CMCTEMbI CMN HEOOXOAUMO 1 [OCTATOYHO, YTOObI
CyMMa NMPOEKLMA BCEX OENCTBYIOWMX CUN (aKTUBHBIX M MACCHBHbIX) HA MPOM3BONbHO BbIBPaHHbIE OCK LEKAPTOBbIX
KOOPAUHAT 1 CYyMMbl MOMEHTOB BCEX CWJT OTHOCUTENBHO 3TUX OCEM PaBHSNUCH HYHO.

Ins Toro 4ytobbl 3anaya 6bina cTaTMyeckn onNpPeaenéHHoM, YNCNO HEM3BECTHBIX, BXOASIWMX B TN YPABHEHUS, HE OOMXKHO
6bITb Honee wectu. Boibupas cucteMy koopanHart, cneflyet CTPEMUTLCS K TOMY, YTOObI OCK KoopamHaT Obinu
napannenbHbl UM NePneHaNKyNspHbl K BO3MOXHO O0NblIEMY YMCTY HEM3BECTHbLIX peakuuid. Toraa ata peakumm nubo
NPOEKTUPYIOTCS Ha OCY B HATYpasbHYH BENNYMHY, NMOO X NPOEKLUM HA OCK KOOPAMHAT paBHbl Hynto. Kpome Toro,
XenaTenbHO Ha4yano KoopAuHaT BbibpaTth Tak, YTOObl OCK Nepecekany Kak MOXHO 6onblue HEN3BECTHBIX peakuuii. B atom
Cnyyae OHU He BONOYT B ypaBHEHNE MOMEHTOB.

MNpw cocTaBneHUN ypaBHEHWUI paBHOBECUSl Hambonbluee 3aTPyIHEHNE Bbi3blBAET BbIYMC/IEHME MOMEHTOB CUN
OTHOCWTENbHO OCcel KoopamHaTt. B HekoTopbIx cnyyasix 6uiBaeT yao6HO, Kak 1 B Ciy4ae NiocKol CUCTeMbl CuUn,
pPasnoXxuTb CUNY Ha COCTaBnsoWMe, NapannenbHble KOOPANHATHLIM OCSAM, U HAXOAUTb MOMEHT CUMbl OTHOCMTENIbHO OCU
no TeopeMe BapuHboHa kak anrebpanyeckylo CyMMy MOMEHTOB COCTaBNsALWMX. B cnoxHbIx cnyyasix ans obnerdyeHuns
BbIYMCNEHNS MOMEHTOB CUN PEKOMEHIyeTcs M306pasnTb Ha BCMOMOraTeNlbHOM PUCYHKE NPOEKLIMI0 paccMaTpusaeMon
KOHCTPYKLMM 1 NPUNOXEHHbIX K HE CUN Ha NIOCKOCTb, NeprneHanKynsipHyto K 0Cu, OTHOCUTENbHO KOTOPOM
onpenensoTcs MOMEHTbI cuil. MNpy 3TOM NPOEKLMI CUN OAKOTCS CO CTOPOHBI MONOXUTENbHOrO HaNpPaBseHUs OCH.

Llenbto pomawHero 3agaHms SBnseTcs npm06peTeH|/|e HaBblKOB CAMOCTOATENIbHOIO peweHns NnocTaBneHHbIX 3a0a4 U
rlpopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

JomalHee 3anaHne cnocobCcTByeT 3akpenneHmio, yrnybneHmio 1 0606WeHN0 TEOPETUHECKMX 3HAHWIA, a TakXe
NPUMEHEHMIO STUX 3HAHWI K PELLEHNIO pa3HO0OpasHbIX 3a4a4 MEXAHVKU B LIENOM.

2. YcTHbIN onpoc

Tembl 1,2, 3

1. Kunematuka toukn. Cnocobbl 3afaHns OBUXEHUS TOYKW. 3aKOH ABUXEHUS NS KaXI0r0
cnocoba.

2. 3akoH B3auMogencTems Ten. HYemy pasHa Npoekums cunbl Ha 0Ccb? MOMEHT Cuibl OTHOCUTENbHO
TOYKM U OTHOCKTENbHO ocu. PucyHok. HanpaeneHue Bektopa MoMeHTa cunbl. Mogynb Bektopa
MOMEHTA.

3. KnHemaTumka To4kmn. BekTopHbIi cnocob 3aaaHust ABUXKEHUS TOYKU. 3aKoH ABUXEHMSI. PUCyHOK.
4. Cuctembl cun. Kakne cuctembl Cn Ha3biBAIOTCS SKBUBANIEHTHbIMU? YPaBHOBELWEHHbLIMA?
PaBHopencTBytowWwas cuctembl cun. AKCMOMbI U UX CNEACTBUS. 3aKOH napannenorpamma cus.

5. KnHemaTtumka toukun. KoopanHaTHblil cnocob 3afaHns OBUXEHUS TOYKU. 3aKOH ABUXEHUS.

6. Cuctembl cun. Teopema o Tpex cunax. [Napa cun. MaeHbI BEKTOP CUCTEMbI CUI.

7. KuHemaTvika T04KM. ECTECTBEHHDIN cnocob 3a8aHus ABUXEHMUS TOYKM. 3aKOH ABUXEHMSI.

8. Ycnosus paBHOBeCKS TBEPOOro Tena non AencTBnuem cuctem cun. Tpu hopmbl YCNoOBuMiA
paBHOBECUSI.

9. OnpeLeneHne CKOPOCTU U YCKOPEHWUS TOUKU NMPU BEKTOPHOM Crocobe 3aaHns LBUXEHUS
To4kM. CpedHsas CKOPOCTb TOYKU, CPELHEE YCKOPEHNE TOUKM.

10. CBsi3u 1 peakumu cesizeir. Akcroma cBsidelt (NpuHLUMN ocBoboxaaeMocT). 3anucatb
MPOW3BONbHYIO TabnuLy ¢ LBYMS KONOHKaMK, roe B NepBO yka3aTb Ha3BaHUE CBS3EN U X
0603HauyeHNe Ha CXxemax, a BO BTOPOW - peakLyn CBSA3EMN 1 NOSICHEHVE.

11. OnpeneneHne CKOPOCTM 1 YCKOPEHMS TOYKU NPY KOOPAMHATHOM CNocobe 3aaHns LBUXEHNS
TOYKM. BblpaxeHune ckopocTn B AndochepeHUmanbHOn oopMe Ans NIoCKOCTU U MPOCTPaHCTBA.
12. Ctatnyeckun onpeneneHHble 3ana4qun. Ctatnyeckm onpenenvmble cucteMol. Ctatnyecku
HeonpeneneHHble 3a4a4un. CtaTnyeckn HeonpeaennMble CUCTEMbI.

13. OnpeneneHne CKOPOCTM 1 YCKOPEHMUS TOYKM NPY eCTECTBEHHOM cnocobe 3aaaHns ABUXEHUS
TOYKM. YTO XapakTepuaytoT KacatenbHOe 1 HOPManbHOE YCKOPEHNS?

14. PaBHoBecue cucteMbl Ten. BHyTpeHHUe 1 BHewHMe cBsi3n. [lBa cnocoba peweHns 3anay Ha
paBHOBECUE CUCTEMbI TEN.

15. YacTHble cnyyam OBUXEHWS TOYKU. PaBHOMEpHOE OBUXEHNE.
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CemecTp 4

TekyLUn KOHTPONb

1. MncbMeHHOEe aoMallHee 3aaaHue

Tema 7

CTPYKTYPHbI AHANN3 NNOCKOrO MEXAHU3MA.

MNpoBecTn CTPYKTYPHbIA aHann3 Na0CKOro pbl4aXHOro MexaHnama (CxeMy Ha 3ajaHue nonyyuTb y npenogasartens).

1. OnpenennTb, Kakme U3 3BeHbEB SBNSIOTCS KPUBOLLMIMOM, WATYHOM, NON3YHOM, KYIMCOW, KOPOMbICNOM. HanMeHoBaHue
3BEHbEB 3anucaTtb B TaBNULy OCHOBHbIX PE3YNbTATOB.

2. BblyepTnTb 0OOHO 13 MNONOXEHWIA MEXaHN3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTAaTOYHO HArNsa4HO BUAHbI
BCE 3BEHbS (He ByeT HanoXeHns 0QHOrO 3BeHa Ha Apyroe). Ykasatb CTPENKOW HanpasneHue BpalleHnsl BXOAHOMO
3BEHa - KpmBowwuna.

3. MpoHymepoBaTh 3BeHbs apabckumm Ludopamu B nopsifke Mx NpucoeanHeHuns K kpmeowuny (1,2,3 n 1.4.).

4. O603HaUYNTb KUHEMATMYECKMUE Napbl 3arnaBHbIMU NAaTUHCKMK ByKBaMy B MOCNEN0BATENBHOCTUA NPUCOEANHEH NS
3BEHbEB.

5. OnpepenuTsb:

- YACNO NOABMXHbIX 3BEHbEB (N);

- TN KMHematunyecknx nap (B - BpawarensHas, - noctynatensHas);

- KONIM4ECTBO OAHONOABMXHbBIX (P1) 1 ABYXNOABUXHbIX (P2) KMHEMATUYECKMX Nap;

- cTeneHb noasmxHoctn W mMexaHmama;

- HanM4me NacCUBHbIX CBSZEN U NNWHNX CTerneHel cBoboabl;

PesynbTaTthl 3aHecTun B Tabnuuy.

6. Pa3butb MeEXaHN3M Ha CTPYKTYPHbIE rpynnbl ACCypa 1 HavarnbHbli MEXaHU3M.

7. BbluepTuTb CTPYKTYypHbIE rpynnbl Accypa v HadasbHbIA MEXaHU3M C NpaBuibHbIM 0003HAYEHNEM KMHEMATUYECKNX Nap
1 3BEHbEB MEXaHW3MA, HauYMHas ¢ Hambonee yaaneHHom rpynmbi.

8. OnpepennTb ans kaxnon rpynnel Accypa knacc, Bu, CTeneHb NoABMXHOCTU N COCTaBUTb CTPYKTYPHYIO chopmyny
MexaHun3ma.

9. OnpepennTb CTeNeHb NOABMXHOCTU Ha4aNbHOrO MEXaHM3Ma 1 COCTaBUTb CTPYKTYPHYO CDOPMyNy.

10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ANS MEXaHN3Ma B LIeSIOM.

11. Onpenenutb Knacc BCEro MexaHn3ma.

2. KoHTponbHas pabora

Tembl 4, 6

KoHTponbHas paboTa coCcToMT M3 TPEX-4YeTbIPEX 3aaay, KoTopble CTyAeHTbl 6epyT U3 [5] cnucka 0CHOBHOM nuTepatypbl.
Mo pasgeny "OuHamuka" BbINONHAIOTCA 3agaHna ua vucna: .1 - "MIHterpmposaHune ondepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepmanbHOM TOYKW, Haxo4swWwencs nog AENCTBUEM NOCTOSHHbIX cun”, [1.2 - "VIHTerpmposaHune
onppepeHumnanbHbIX ypaBHEHUI OBUXEHUS MaTEPUaNbHON TOYKM, HAXOAAWENCS Nog AeNCTBUEM NnepemMeHHbix cun”, [1.4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHNS MatepuanbHon Todkmn”, 1.6 - "MpuMeHeHne OCHOBHbIX TEOPEM AUHAMUKU K
nccnenoBaHnio OBUXEHNS MaTepuanbHoin Toukn", [1.7 - "TIpMeHeHne Teopembl 0 OBUXEHUU LEHTPA Macce K
nccnenoBaHuio ABMXEHNS MexaHuydeckoi cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 UBMEHEHUW KMHETUHECKOA
SHEPrun K N3y4eHuo OBMXEHNS MEXaHNYECKON CUCTEMbI".

3agaHus (M3 Yucna Bbllle NepedncrneHHbIX) 1 HoMep BapraHTa (Wngp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENLHOW TETpaam, Ha 061oXKe KOTOPOi yKa3blBaeTCs OTAENEHNE,
crneumnanbHOCTb, HOMEP rpynmbl, PamuamMa n nHMULManbl CTyaeHTa u Ha3saHue kageapsl.

Mpy 0odbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BbIMONHSATL Cnenytowme npasuna:

1) B TETPaOV OCTaBnATb NONS WMPKHOW 3,5 - 4 CM 4Nng 3amMeyaHunii peLeH3eHTa;

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

3) cocTaBnTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, MMHENRKN U LIMPKYNS; He fomnyckaeTcs
BbIMOSTHEHNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoaMMOo yKkasblBaTb BCE HEODXOAMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTMpoBaTh CCbIIKaMy Ha OnpeaeneHns, akCMoMbl UNN TEOPEMBI;

6) BCe BblYMCNEHNS BeCTM B ByKBEHHOM (DOPME, a YNCNOBbIE 3HAYEHNS OyKB MOACTABNASATh NIULb B OKOHYATENbHBIE
pe3ynbTaThbl; 0c060e BHMMaHME cnepyeT 06patutb Ha YETKOCTb U306paxeHnst OyKBEHHBIX CMBOJIOB;

7) 3anucw, BbINOJIHEHHbIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MeHee 3 MM, criefyeT BbiNoHAThL 6e3
CYILECTBEHHbIX MCMPaBNEHUA.

HeBbinonHeHWe 3TUX pekoMeHaaLuuii 3aTpyaHAET NPoBEPKY KOHTPONbHOW paboThl 1 co30aeT TPYAHOCTH NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCMOTPEHUS.

Ecnu nocne npoBepku npenonasaTtenem kakme-nmbo 3aaaym KOHTPObHOM paboTbl OKaXyTCs HE 3a4TEHHbBIMU, TO BCE
UCMpaBneHns cneayeT NPoOM3BOAMTb B TOW Xe TETPALM Ha YUCTBIX TMCTAaX, 03arnasneHHblx "PaboTa Hag owwnbkamu".
CTyLEeHT 0OMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHsbl npasnibHO, TO paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "gonyleHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3aWnTe KOHTPOSbHBIX 3a4aHniA OMXHO ObiTh
3alyILEeHo CTYNEeHTOM O4HO; B NMPOLIECCe 3alnThl eMy MpeanaralTcs BONpoChl, OTHOCAWMECS K NPencTaBNeHHOMY UM
peleHunio 3ana4, BONPOCh NO TEOpUK Mo TEMaM 3a4ady; Kak rnpasurio, CTyoeHTY npensaraeTtcs CaMoCTOSATENBHO PELLNTb
3apady (Mpvumep) No O4HONM U3 TeM 3alULLAEMOro KOHTPONbLHOMO 3a4aHuns.
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Mocne 3awwnTbl KOHTPONbHOW PaBOThI, MPEeAYCMOTPEHHOM Y4eOHbIM NNaHOM B JAHHOM CEMECTpe, CTYAEHT AOoMycKaeTcs K
3a4éTy 1 9K3aMeHy COornacHo y4ebHOMy nnaHy cneumanbHOCTV MO COOTBETCTBYIOWEMY pasfen Kypca TEOpeTNYecKoim
MeXaHUKM.

YKkasaHusi K BbIMONHEHWIO 3aaa4 KOHTPOsbHON paboTel No pasaeny "OuHaMuka".

3apayvm no guHaMrKe pewaroTcs aHanMTUYeckuM cnocoboM - NyTéM COCTaBNEHUS YPABHEHWI OBUXEHMNS TOUKM, Tena B
BblIBpaHHOI 1nn 3a8aHHO CUCTEME KOOPAMHAT.

MNpu pewernn 3apay 3aganuin .1 "ViHTerpmposaHue omgpdepeHumanbHbIX YPaBHEHNA OBUXEHNS MaTepuanbHON TOHKHU,
Haxogswenca nog AecTemMeM NocTosHHbIX cnn” u 1.2 "MiHTerpmpoBaHue amgpdepeHumanbHbIX ypaBHEHN OBUXEHNS
MaTepuanbHOM TOUKM, HAX0ASWeRCcs Noa AeNCTBUEM NEPEMEHHBIX cun" LenecoobpasHo NpuaepXUBaThCs CneaytoLen
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSA3M U MOKa3aTb Ha PacyéTHOM cxeme MHepumasnbHyo cucTeMy oTcHéTa, Hanbonee ynobHyto ans
COCTaB/IEHNS YPaBHEHWNA OBUNXEHNS;

3) onpenennTtb cnocob 3anaHns ABUXEHNUS TOYKN;

4) coCTaBUTb CXEMY AECTBYIOWMX HA MaTepUanbHYO TOYKY CUN, a B Clydyae HeCBOOOLHOrO ABUXEHMS TOUKU
npenBapuTenbHO MPUMEHUTb NMPUHLMN 0CBOOOX1AEMOCTH OT CBA3ENA;

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

6) cocTaBUTb HA OCHOBAHWW CXEMbI CUT OCHOBHOE YPaBHEHWE OAVUHAMWKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopAuHarT, T.e. COCTaBUTb cucteMy amdodoepeHumarnbHblX YPaBHEHWNA OBUXEHNUS TOYKN;

7) pewnTb MONy4EHHYI0 CUCTEMY ypaBHEeHUI 3aaa4un Kowmn 0THOCUTENBHO NCKOMbBIX BEJIMYUH, T.€. MPOVHTErpupoBaTh
MOJNTy4EHHYIO CUCTEMY YPaBHEHUIA, ONPeaenB NOCTOSIHHBbIE MHTErPUPOBAHMS U3 HAYanbHbIX YCIOBUIA;

8) npounssecTn KMHeMaTn4yeckoe nccnegosaHne Nony4eHHOro peLeHus;

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

Mpw pelwenunn 3apay 3agaHus .4 "ViccnenoBaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoi Touku" uenecoobpasHo
npuoepxXneartbCcs CreayroLero niaHa:

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

2) cocTaBuTb CXEMY AEVCTBYIOWMUX HA MaTEPUaNbHYIO 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 KOpMONnCcoBO YCKOPEHUE;

4) onpenenutb NepeHOCHy0 1 Koprnonmcosy cunbl MHEpLNK;

5) n3yumntb fBMXEHNE HECBOOOAHOM MAaTEPMANbHOM TOUKM, NS YEro K AEACTBYIOLWMM aKTUBHBLIM CUNaM 1 peakumsaMm
cBa3elt [ob6aBWTb CUMbl 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 oTHoCUTENbHOE PAaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWI A PABHOBECUS aKTUBHbIX CUST, peakuuii CBA3e 1
NEePEHOCHOW CUJTbl MHEPLNN;

9) npoaHann3npoBatb Mosly4eHHOE peLleHne C TOYKN 3PEHNS KUHEMATUKMW.

Mpwn peweHnn 3anay 3anaHus 1.6 "TIpMeHeHne OCHOBHbIX TEOPEM ONHAMUKK K UCCRELOBaHUIO OBUXEHNS
MaTtepmanbHoOi Toukmn" LenecoobpasHo NpuaepXneaTbCs creaytolei nocnenoBaTelbHOCTU:

TpaekTopuio OBUXEHWS TOYKM pa3buBaloT HA KPUBOMMHENHBIE Y MPAMONUHENHBIE YHaCTKN.

Ha Kpu1BONMHERHbIX yyacTkax TpaekTopun 4ns onpeneneHns CKOPOCTU TOUKN NCMONb3YT TEOPEMY 00 N3MEHEHWM
KWHETUNYECKON SHEPrumn TOYKM U OENCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBnsIOT CXeMy LENCTBYIOWMX HA TOYKY cui. B cnyyae nayyeHus oBMxeHUs HeCBOBOAHOW TOYKM, NpeaBapuTensHO
ocBo60aNTb €€ OT CBA3€ei, BBeAs AeCTBYyOWME peakunm CBA3eil;

3) yCTaHOBUTb 3HAYEHUSI MOLYNel CKOPOCTelN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpaByB UX N0 KacatenbHoM K
TpaekTopuu;

4) NPUMEHNTb TEOPEMY 06 N3MEHEHNUN KNHETUYECKON SHEPTW B MHTErPanbHOM hopMeE;

5) 13 nonyymBlLErocs ypaBHEHNS onpenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHeiHbIx yHacTkax ABUXEHNS TOYKU 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 TOUKU ONS CRyYas ABUXEHUS TOYKM NO
NIOCKOCTMN [iBa CKaNsIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHWe TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TUX ypaBHEHWI onNpenensitoT UCKOMble HEN3BECTHbIE.
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Ons onpenenexHnsi 4aBneHUs ABAXYWENCS TOYKM HA HEMOLBUXHYIO MIOCKYK KPUBYIO MCMONb3YIOT UM OCHOBHYHO
TEopeMy OVHaMUKKM B MPOEKLMMN HA TMABHYK HOPMarb, WU, MPUMeHsis npuHumn Fepmaxa - dinepa - Janambepa ons
MaTtepuanbHOW TOYKM, 3aMUChIBAIOT YPaBHEHNE KMHETOCTATMKM B MPOEKLUM HA TNaBHYIO HOPMalb K KPUBOWA, B KOTOPOE
BXOAWT LEHTPOBEXHAS crna MHepLun.

3apaum 3apaHusa [0.10 "TprmeHeHne TeopeMbl 06 USMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MexaH14ecKoi cucTembl" LenecoobpasHo pewaTb B TaKon Nocnen0BaTelbHOCTH:

1) cocTaBuUTb CXeMy BCEX OENCTBYIOWNX (BHEWHWX M BHYTPEHHUX) CUM Ha TOYKK (Tena) CUCTEeMbI. Tak Kak HUTK (KaHaTbl,
BEPEBKWN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUMT TPEHUS KaYeHus Ten;

2) onpenenntb Hav4anbHble N KOHEeYHblEe CKOPOCTU TOYEK U yrnoBble CKOPOCTWU TeNn CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBUXEeHNA Ten (TO'—leK), TO NX yrnosble CKOPOCTN N CKOPOCTU LLEHTPOB MACC BblHMCNAKOTCA ONA ntoboro MoMeHTa BpEMEHMU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN HEPE3 UCKOMYIO BENTNYMHY;
4) cocTaBUTb BbIpaXeHUe ANs KNHeTUHECKON SHEPTUN CUCTEMBI;
5) onpenenntb NyTw, NPOMAEHHBIE TOYKAMU NMPUNOXEHNS CUN NPY NMPOXOXAEHUN TENOM 1 PACCTOSHWS S;

6) NPUMEHUTb TEOPEMY 06 N3MEHEHUN KUHETNYECKO SHeprmm n n3 coctaBNeHHOro BbipaxeHus onpenenntb NCKOMyo
BENNYUHY.

Llenbto KOHTpOJ'IbHOI7I pa6OTbI ABNsAeTCA npmo6peTeH|/|e HAaBbIKOB CaAMOCTOATENIbHOIO peleHns nocTaB/ieHHbIX 3a0ay U
npopa60TKa COOTBETCTBYOWMNX TEM, NCMONIb3yEMbIX O UX PELeHns.

KoHTponbHas paboTa cnocobctByeT 3akpenieHuio, yriybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHNI, a TakXe
MPUMEHEHMIO 3TNX 3HAHWI K PEWEHNI0 pa3HO0BpasHbIX 3a4a4 MEXAHVKU B LIENOM.

3. NMucbmeHHOe pomallHee 3apaHve

Tema 8

MOCTPOEHME 3MOP BHYTPEHHWX YCUUIA.

[ns 3anaHHbIX pacyeTHbIX cxeM TpebyeTcs:

1. OnpenenuTb ONopHbIE peakuun, ecinm 3To HeobxoaMMO.

2. 3anvcatb ypaBHEHNS NPOAONbHbIX (OCEBbIX) CUA, KPYTSALWMUX MOMEHTOB, NONEPEYHBIX CUM U M3rNBAIOLLMX MOMEHTOB AJ1st
BCEX Y4aCTKOB 3a0aHHOW CXEMBbI.

3. Bblumcnutb 3Ha4eHUst NPOLONbHBIX (OCEBbIX) CUM, KPYTALLMX MOMEHTOB, NMOMEPEYHbIX CU 1 N3rMbaoWmX MOMEHTOB B
ceveHusix Yyepes oauH MeTp. [1ns y4acTKoB, rae MMeeT MECTO HENMHENHbIA 3aKOH N3MEHEHUSI BHYTPEHHUX YCUNUIA,
OPZAMHATHI 3MIOP BbIYMCIUTE HE MEHEE YEM B YETBIPEX CEYEHMUSIX.

4. Mpon3BecTy NPOBEPKY 3MOP Ha OCHOBE U3BECTHbIX ANGEPEHUMANbHBIX 3aBUCMMOCTEN, 3TOT aHanM3 KpaTko
N3N0XUTb B PACHETHO-MOSICHUTENBHOW 3anucke.

5. YcTaHOBUTL OnacHoe CeYeHne 1 pacyHeTHble 3HAYEHNS BHYTPEHHUX YCUMWIA.

6. OPOpPMUTb PaACHETHO-NOSACHUTENbHYIO 3anMCKy. PacyéTHble CXeMbI 1 3Mopbl BHYTPEHHUX yCUnnii ¢ 0603Ha4YeHeM
YMCNOBbIX PA3MEPOB U OPANHAT B XapakTEPHbIX TOYKAX (B TOM YMCNE 1 SKCTPEMAsbHbIE 3HAYEHNS OPANHAT) BbINOAHNUTb
Ha Bknamblwax ¢ cobnoaeHmem Bcex TpeboBaHMM TEXHNYECKOTO YepHeHus.

4. NNabopatopHble paboTbi

Tema 8

NabopatopHas paboTa "McrnbiTaHne Matepuanos Ha pacTsiXeHne".

N3yuyeHue noBeaeHns Metanna non OEACTBMEM HArpy3ku NPOBOAUTCS MYTEM UCMbITAHNSA CTaHAAPTHLIX 06PasLoB Ha
cneumanbHbIX MCTbITAaTeNbHbIX MaWrHax. B pesynbTate ncnbiTaHW ONPenenstoTCs MEXaHNYECKME XapaKTEPUCTUKN
MaTtepuana, KoTopble NMO3BONST OLEHUTb €ro NMPOYHOCTb 1 MAACTUHHOCTD.

NabopatopHas paboTa "VcrnbiTaHne Matepuanos Ha cxaTme".

SKCneprMeHTanbHOE ONpPeaeneHne MeXaHNYeCKUX XapakTeEPUCTUK U NCCReaoBaHne 0cobeHHOCTEN NedpopMMPOBaHNS 1
paspyLlweHns Ha cxaTtue. McnbiTaHus cTaHbapTHbIX 06pasLoB NPOBOASTCS HA CrieLnanbHbIX MallMHAX.

NabopatopHas pabota "OnpeaeneHve Moayns ynpyroctv n koadpdomumeHTa MNyaccoHa matepranos".
MosicHAETCS MEXaHWYECKIMI CMbICT MOLYNS YNPYrocT 1 KoagpdouumeHTa MyaccoHa, a Takke MeTon ux
3KCMEPUMEHTANbHOro onpeneneHus.

Na6opatopHas paboTa "McnbiTaHne matepranos Ha cpes".
[aéTtcs onmcaHne OCHOBHbIX MMMOTE3, HA KOTOPbLIX OCHOBaH TEOPETUYECKUI pacyéT GoNTOBbIX coeanHeHuin. MpreoasTcs
pacyéTHble CXeMbl U doopMynbl. [laéTcs cxema UCMbITaTeNbHON MalMHBI.

Na6opatopHas paboTa "cnbiTaHne maTepuanos Ha KpyyeHue".

WcnbiTaHne npoBoasaTcs Ha cTaHOapTHbIX o6pa3sLax pasnmyHbix MaTepuanos Ha cneumanbHbix MawmnHax. Onpenensitotcs
npenenbl NPOYHOCTU NPU KPYYEHNN.

Ok3ameH

Bonpochbl k ak3aMeHy:

KnHematnka
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1. MNpenmeT n 3agaym kmHeMaTrkiy. [poCcTpaHCcTBO 1 BpeEMS B Knaccuyeckon mexaHmke. Cucrtema oT-cyéta.

2. BekTopHbIi cnocob 3anaHns ABUXEHNUS TOYKW. Y paBHEHNE OBUXEHUS, TPAeKTOPWs, BEKTOPbI CKOPOCTW U YCKOPEHUs
TOYKMW.

3. KoopamHatHbIi cnocob 3agaHus OBUXeHNS. TpaekTopusi, ypaBHEeHNS OBUXEHNS, CKOPOCTb U YCKO-PEHUE TOYKM.

4. EcTecTBeHHbI cnocob 3anaHns OBUXeHUst To4kn. CKOpOoCTb, KacaTeNlbHOEe U HOpMasibHOe YCKOPE-HUSI TOHKN.

5. 3apaun knHematukn abcontoTHo TBEpaoro Tena. MoctynatenbHoe ABUXEHWE TBEPLOro Tena.

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

7. BpaweHune TBEpOOro Tena BOKPyr HEMOABUMXHOWM OCW. YpaBHEHME BpalaTeibHOro ABMUXeHUs. Yrnosas cCKkopocTb U
yrnoBoe yckopeHue TBEpaoro Tena.

8. BpaweHne TBEpOOro Tena BOKPYr HEMOABMXHOM O0cu. BekTopHble (oopMy bl 41 CKOPOCTEN 1 YCKO-PEHWIA TOHEK
Bpaularouierocs Tena.

9. MNMnockoe oBuxeHue TBEpaoro Tena. CeBeaeHme NIOCKOro ABMXEHUS Tena K ABUXEHWIO NIOCKON Gourypbl B ee
NAOCKOCTMU.

10. lMnockoe aBuxeHve TBEPOOro Tena. PasnoxeHune OBUXEHNS MNNOCKOW OUrypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXEHUS. YpaBHEHNS NNOCKOro ABUXEHUS Tena.

11. OnpeneneHvne CKOPOCTEN ToYEK TBEPLOro Tena npu NAOCKOM ABMXEHUN. MrHOBEHHbBIV LLEHTP CKOPOCTEN NIOCKOM
dourypesi.

12. OnpepneneHne yCKOPEHUiA To4eK TBEPOOro Tena npv NIOCKOM OBMXEHNN.

13. KuHematumka cnoxHoro ABUXeHUs To4kn. Teopema 0 CNOXEHUN CKOPOCTEN TOYKM B CIIOXKHOM ABUXEHUN.

14. TeopeMa 0 CNOXEHMMN YCKOPEHWIA B CIOXHOM ABMXEHUU TOYKM (Teopema Kopuonuca).

Crartuka

15. MNpenmet cTatukm 1 €€ oCHOBHbIE 3a8a4n. OCHOBHbIE ONPeneneHNs U NOHATNS CTaATUKN.

16. Akcroma pasHoBecust 4ByX cuil. AKCMoma NpucoeauHEHNs U NCKNIOYEHNS ypaBHOBeWMBAKOWMXCS cun. Akcruoma
napannenorpamma. AKCroma paBeHCcTBa AeicTBns 1 npotusoaenctaus. MpuHumn 3ateepaesaqmns. MpuHumn
0cB0OBOX1AEMOCTH OT CBS3N.

17. Teopema 0 paBHOBECUW TPEX HENapannenbHbIX CUN.

18. Crctema CXoLsWnXes Cun; NpUBeAEHNE K paBHOAENCTBYOWER. AHANNTUYECKUA cnocob onpeaene-Hus
paBHOLECTBYIOLEN.

19. [eoMeTpuyeckmne N aHanUTUYECKe yCnoBns PaBHOBECUS CUCTEMbI CXOOSAWNXCS CUN.

20. MOMEHT cunbl OTHOCUTENBHO TOYKM (LEHTPA).

21. MOMEHT cunbl OTHOCKTENBHO OCW.

22. CBS3b MEX Y MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXalleln Ha Ocu.

23. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii n BEKTOPHbI MOMEHTbI Napsbl). Teopema 06 aKBMBANEHT-HOCTMW Map.
24. CnoxeHve nap v ycnoems paBHOBECUS CUCTEM nap.

25. MapannenbHbl NepeHoC cunbl (NeMMa 0 NapannenbHOM NepeHoce Cunbl). [NaBHbIN BEKTOP W rNaB-Hbli MOMEHT
CUCTEMBI CUNI.

26. lNprBeneHne CUCTEMbI CKA K LIEHTPY (OCHOBHAS TEOpeEMa CTaTukm).

27. Ycnosue CylwecTBOBaHNS PaBHOLENCTBYIOWERA A5 CUCTEMbI CUN.

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

29. Tpw popMbl yCNoBUIM paBHOBECUS MNOCKOW CUCTEMbI CU.

30. Cratmyecku onpenensieMble 1 CTaTUYECKN HEONPELENMMbIE 3a4a4W.

31. PaBHoBecue TBEPOOro Tena npu Hanuummn TpeHus. TpeHne ckonbXeHus. TpeHne KaveHus.

32. LleHTp T8XecTn TBEpOOro Tena. Metoapl onpeneneHns LEHTPOB TAXECTH Ten.

JnHamuka

33. MpeameT 1 oCHOoBHbIE 3a8a4n auHamMmkn. OCHOBHbIE MOHATUSA 1 3aKOHbI KNacCnYeckon MmexaHnkn. MinepumanbHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY Knaccuyeckomn MexaHnkn. OCHOBHble NPeacTaBneHns 0 NPOCTPaHCTBE U
BPEMEHN.

34. NnddpepeHumanbHbie ypaBHEHUS OBUXEHNS MaTePUaNbHON TOYKM B MHEPLIMANbHOW CMCTEME OTCHETA MpU
pasnnuHbIx cnocobax 3apaHus apuxeHus. Cunel B onHammke. Teopema 06 N3MEHEHNMN KONMYECTBA [BUXEHNS
marepuasnibHON TOYKMN.

35. Bropas ocHoBHas 3aay4a AMHaAMUKK 415 TOYKU N €€ pelleHmne B YaCTHbIX cryyasx 3agaHus cuibl. [psamonmHenHoe
OBUXeEHMe MaTepuanbHOM TOYKU NO4 OEACTBUEM CUMbl, 3aBUCSILLEN OT BPEMEHW; NPS-MONNHENHOE OBUXEHUE
mMaTepuanbHOM TOYKU NoL OEACTBUEM CUSbl, 32BUCSIILEN OT MNONOXEHUS TOYKW; MPSAMONUHENHOE ABUXEHNE MaTepuanbHon
TOYKW NO4 OEACTBUEM CUMbI, 3aBUCSILEN OT CKOPOCTU TOYKM.

36. Teopema 06 N3MEHEHN MOMEHTa KONMYECTBa ABUXEHUSI MaTepuanbHon Todkn. Cnyyai coxpaHeHns MOMeHTa
KONMyecTsa ABUXEHUS MaTepuanbHON TOUKK.

37. OnemeHTapHas paboTa cunbl; paboTta Ha KOHEYHOM MyTW. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEPrn
martepuanbHON TOYKN.

38. MoTeHumnanbHble cunbl. CnnoBoe none, yCnoBms NOTEHUMANbBHOCTY CUNOBOrO Moss. 3aKOH COXPaHEeHUs MexaHN4eCcKow
SHeprum matepuanbHom To4ku. MiHterpan sHeprun. NoHATUE 0 paccemMBaHUM NOMHON MEXaHNYECKOW SHEPruu.
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39. MNoTteHumanbHas JHEepPrmng cunbl TAXXecTun. MoTeHumnanbHas 3Heprug nons ueHTpanbHbIX CUI. MoTeH-umnanbHas
39Hepruns BOCCTaHaBNNBAIOLWWEN CUIbI MPYXUHbI.

40. KonebatenbHoe OBMXeHVe MaTepuanbHoli Todku. CBoboaHble He3aTyxatowme KonedaHns MaTtepu-anbHOM TOUKU.
YpaBHeHue 1 rpadouk ceoboaHbIx konebaHuit. AMNnuTyaa, 4actorta v cpasa konebaHuii.

41. 3atyxawowme konebaHusi MaTepranbHo TOHYKKU. 3aBUCMMOCTb KOOPAMHATLI MaTepuanbHOi TOYKU OT BPEMEHU Mpu
3atyxatowwmx konebaHmsix (Cnyyai Manoro ConpoTUBNEHNS, Cnyyai 60bWOro ConpoTB-NeHns). Aneproanyeckoe
OBUXEHNE TOYKMW.

42. BblHyXOeHHble konebaHus MatepuanbHOi To4KU. BbiHYXXAeHHbIe konebaHusi Npv OTCYTCTBUM CO-MPOTMBIIEHMSI.
KoadhdouumeHT onHaMmyHocTu. SlBneHme brueHwi.

43. BblHyxAeHHble konebaHus MatepuanbHOi TOUKU. BeiHyXAeHHbIE KonebaHus Npy OTCYTCTBUM CO-MPOTUBEHUS U NPY
p = w. 5lBNeHne pesoHaHca.

44. KonebatenbHoe IBUXEHUe MaTepuanbHO TOHYKM. BelHy X aeHHbIe konebaHus npy HannyYmMm BA3KOro CONpPOTUBNEHNSI.
OnpeneneHre obWwero pelweHns HEOAHOPOLHOrO AMPIEPEHUNANIBHOIO YPaBHEHWS Bbl-HYXAEHHbIX KonebaHwuii.

45. AMnnnTyna, YactoTta u goasa BblHYXXAEHHbIX KonebaHwii.

46. [OmHammka HecBoboaHOM MaTepuasnbHol To4kn. Ceasn. MpuHUMn ocBoboXxaaeMocTu oT cBs3u. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrun ans HecBOOOLHOrO ABUXEHMSI.

47. OngpcpbepeHumancHble ypaBHEHUS OBUXEHVS MaTepuanbHOM TOYKM MO 3a4aHHON HEMOLBUXHON Kpy-BOIA.
48. Matematuyecknit MasiTHUK. BbiBoA goopMynbl Nepriofa konebaHwin MaTeMaTMyeckoro MasiTHuKa.

49. OCHOBHOE ypaBHEHWE OMHAMWKN OTHOCUTENbHOMO ABUXEHMS; NnepeHocHast 1 Kopronmcosa cusibl MHEPLN.
OTHocUTenbHOE paBHoBecKe. Teopema 06 N3MEHEHNN KUHETUYECKOW SHEPrM B OTHOCUTENb-HOM OBUXEHUN.

50. MexaHn4eckas cuctema; knaccugoukaumus cun, OencTeyowmx Ha cuctemy. CBoicTBa BHyTpeHHKX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepuun Tena.

51. ,D,M(pcpepeHumaanble YpaBHEHNA OBUNXEHNSA CUCTEMbl MaTepualbHbIX TOYEK. TeopeMa O OBMXEeHUM LeHTpa Macc
CUCTEMDbI.

52. TeopeMa 006 N3MEHeHUN KonnyecTBa ABUXEHUS MeXaHUYeCcKon CUCTEMDI. MHTeraH KonnyectBa OBXeHUs
MEeXaHN4eCKOW CUCTEMBI.

53. MoMEeHT KonnyecTBa ABUXEHNS MEXAHNYECKOA CUCTEMDI (KVIHeTI/I‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HENno4ABNXHOIro
LUeHTpa n OTHOCUTENbHO HernoaBMXHOM OCW. TeopeMa 06 U3MEHEHUN KMHETUYECKOrO MOMEHTA. MHTeraﬂ KNHEeTn4ecKoro
MOMEHTa.

54. KuHetnyeckasl aHeprusi MexaHn4ecKkor cucTeMbl 1 crnocobbl eé BuluncneHunsi. KuHetudeckas aHeprusi TBEpaoro tena
B Pa3/IMYHbIX CNy4asx OBUXeHus. MOMeHT nHepuun TBEpOoro Tena.

55. Teopema 06 U3MEHEeHUN KMHETUYECKO 3Heprn MexaHn4eckor cuctemsl. PaboTta (anemeHTapHas pabota cunbl,
nonHas pabota cunbl, CyMMa anieMeHTapHbIX paboT cun, cyMma nonHeix paboT cun). YCno-sus, Npv KOTOPbIX
cobnoaeTcst 3aKOH COXPaHEHMS MOTHON MeXaHWYeCKOo SHEPTUM CUCTEMbI CO CBA3S-MU.

MNpuknagHasa mexaHuka

56. PactaxeHue-cxartne npsMONMHERHbIX CTEPXHEIA.

57. HanpsixeHuns B MoNepeyHbIX CEHEHNSX CTEPKHSAX NPY PaACTSXEHUN-CXaTm

58. HanpsixeHuns B ce4eHNsX, HaKNOHEHHbIX K MONEPEYHOMY CEHEHMIO NMPU PaCTSXEHUN-CXaTUn

59. MpogonbHbIe 1 NonepeyHblie AedoopMaumm Npy pacTaxXeHUun-cxartuu.

60. 3akoH N'yka npn pacTaxeHun-cxartuu.

61. Moaynb ynpyroctn. KoagpgpuumneHT lNMyaccoHa.

62. OnpepeneHne oceBbIX NepemMeLLeHnin NPy PacTSXEHUN-CXaTuun.

63. OnpeneneHne yaoMHEHUS CTEPXKHS NPY PaCTSAXEHUU-CXaTunm.

64. PacTsixeHue-cxatue ¢ y4eToM cobCTBEHHOro Beca.

65. Mopnbop ceyeHuii ¢ y4eToM COBCTBEHHOMO Beca Npw pacTsiXeHUN-CXaTuu.

66. VicnbiTaHns Mateprnanos Ha pacTsaxXeHue.

67. OCHOBHblEe MEXaHMNYeCKNe XxapakTepucTnki maTepuana.

68. Pacuyét Ha NpOYHOCTb MPU PaCTAXEHNN-CXATUN.

69. OnpepeneHne OonyckaeMblX HaNPsXeHUM.

70. Ctatnyecku Heonpegenumble cuctembl. CTeneHb CTaTM4eckoin HeonpenenMmocTu.

71. MNpuMep pelieHns cTaTtmyeckn HeoNpPenenuMol cucTemsl, paboTarollein Ha pacTsaXeHMe-cxaTue.
72. HanpsixxéHHoe COCTOsIHME B TOUKE.

73. DetopMmnpoBaHHOE COCTOSHNE B TOYKE.

74. ['naBHble nedhopmaumu.

75. OKcTpemanbHble KacaTenbHble HanpsxeHus. MNoHaTMe 0 YucTom casure.

76. KpyyeHue. HanpsaxeHua n gecpopmaumn.

77. N3rnb. Mnockuii narnb. Yuctolin narmb. Mprmepbl 4nctoro narnba.

78. OcHOBHble 3Tanbl NpoLecca NPoeKTMpoBaHus. NMoHATUE O TEXHUYECKOI CUCTEME 1 €€ BNEMEHTaXx.
79. MawurHHbIA arperar n ero coctasHble YacTu. Knaccudpukauus mawmH. MexaHnam n ero aneMeHThbl.
80. Knaccudpmkaums KuHemaTnyeckumx nap.

81. Metonbl nccnepgoBaHust MexaHM3moB. [OHSATE O CTPYKTYPHOM aHannse n CUHTese.

82. CTpykTypHas knaccudpmkaums mexaHmamos no Accypy. CTpyKTypHbIA aHanu3 MexaHn3ma.
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83. MoaBMXHOCTU 1 CBSA3K B MexaHuame. [NoHATME 06 N3ObITOYHbBIX CBA3SX U MECTHbIX MOABUXHOCTSIX.

84. KnHematumyeckoe uccnenoBaHne TUNOBbIX MEXaHWU3MOB: PblYaXHbIX, 3y64atbiX, Kyna4ykoBbiX, MaHUNYNSTOPOB.
85. Ctatnyeckunii 1 KNHETOCTaTMYECKNIA CUNOBOW PACHET TUMOBbLIX MEXaHN3MOB.

86. ['padpoaHanmTnyeckmin MeToq NNaHoB cun.

87. MexaHunyeckme xapakTepuCTUKnN MaLmH.

88. MexaHn3mbl C BbICIUIUMY KMHEMATUYECKMMM Napamn 1 NX Knaccugomkaums.

89. 3ybyaTble nepenayn u nx knaccugukaums.

6.4 MeTtoauyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

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

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annoB
CemecTp 3

TekyLLUA KOHTPONb

MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
JomauiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCA BNaAeHNe Matepuanom no teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMNOMHEHWS 3a0aHWA.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS Ha NpakTU4eckmx 3aHsTuax. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNSAMN, AOMONHEHMSIMU, YHacTBYIOT B 2 5
LNCKYCCWU, OTBEYAIOT Ha BOMpockl npenogaeatenst. OLeHNBaEeTCS YPOBEHb
JOMallHel NoAroTOBKM MO TemMe, CroCOBHOCTb CUCTEMHO U JIOTMYHO U3naratb
MaTtepuvan, aHanm3npoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

CemecTp 4
TekyLLUA KOHTPONb
MucbMeHHoe  [OByyarolwmecs nonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX

nomalHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 5
3anaHve cnaétcs npenopnasartento. OLEHNBAIOTCS BNafeHe Matepumanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW, 3 5

HGOéXOﬂ,VIMbIe ONS BbINONHEHNS 3a4aHWN.

KoHTponbHasi |KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 20
BbINOSIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBaloTCs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTY, BnaieHme
METoaaMU, YMEHWNS U HaBblkW, HEOBX0OMMbIE A/151 BbINOMHEHNS 3a0aHUIA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0byyatomecs
paboThi MPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHY0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotoeky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae nNpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

N
[6)]
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

KasaHckui (Mpusonxckuin) degepanbHblil yHUBEpCUTeT - www.kpfu.ru
OBC ZNANIUM.COM - http://znanium.com/

ObC MapaTenbctia JlaHb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru

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

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumnu CuncteMatTnanpoBaHHbIe 3HaHUS NO M3y4aeMon ANCLUUMANHE 3aKNaabiBalnTCs Ha NEKLNOHHbIX
3aHATUSAX, MOCELWEHME KOTOPbIX yHawmmmcs 06s3atenbHo. B xone nekuum oHy BHUMAaTENbHO cnenst
3a X0O0M U3NOXEHUs MaTepuana nekropa, akkyparHo BeayT KOHCMNekT. KOHCneKkTupoBaHue nekumm -
ofHa 13 POpM aKTUBHOI CaMOCTOSTENbHOW paboThl, Tpebytolwas HaBLIKOB U YMEHUIA KPaTKO,
nocnenoBaTefibHo 1 NOrM4HO OOPMUPOBATL MONOXEHNS TEM. HeSCHbIE MOMEHTbI BbISCHSIOTCS B
KOHLe 3aHSATUS B OTBEAEHHOE Ha BONPOCH! BpeMs. PekoMeHayeTcs B KpaTyaniume Cpoku nocne ee
npocnywuneaHus npopaboTtatb Matepuan, a KOHCMNEKT LOMOMHUTbL 1 OTKOPPEKTNPOBATD.
Mocnenytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOLUT B MAMSATW €€ CodepXaHune, No3BonseT
JOMOJTHUTL 3annchb, BbIOENUTb rMaBHOE, TBOPYECKU 3aKPenuTb MaTepuan B namaTu.

npaxktnyeckune MoceuweHune un pa60Ta CTydeHTa Ha NpakTU4eCKOoM 3aHATUN NMO3BONSET B NpoLecce pelweHns
3aHATNA npakTnyecknx 3ana4y n KOnnekTnBHoOro O6CY)K,D,eHI/I9| pe3ynbTaTtoB UX peweHns rny6>Ke YCBOWUTb
TeopeTunyeckne NonoxXeHns, cPopMmnpoBaTb OTAENbHbIE NPakTUYECKNEe YMEHUS N HaBblKW, HAyYNTbCS
npasuibHO obocHoBbIBaTb MeToOuKY BbIMNOJIHEHNSA pacyeToB, YEeTKO U nocnenoBaTefibHO NPOBOAUTb
pacyeTbl, oopMynnpoBaTb BbIBOAbI U NPEennoXeHNs. PaboTa Ha NpaKkTN4eCckKoM 3aHATUN OaeT
BO3MOXHOCTb CTyAEeHTY BCECTOPOHHE NU3Y4NTb OANCUMNNNNHY U NOArOoTOBUTLCA ONA CaMOCTOSATENbHOMN
pa6OTbI. B npouecce BbIMONHEHUA ayAUTOPHbIX NPAaKTUYeCKnX pa60T CTyOEeHT noareepXxmnoaet
nonyyeHHble 3HaHUS, YMEHUS U HaBbIKW, KOTOPble OOPMUPYIOT COOTBETCTBYIOWNE KOMMNETEHLINN.

nabopatopHble| JlabopaTopHble 3aHATUS 3aBEPWAIOT N3ydeHe Hanbonee BaxXHbIX TEM y4ebHOM aucumnnnHbl. OHK

paboTbl cnyxarT ons 3aKpenieHns U3y4eHHOro Mateprana, pasBuTs YMEHWA U HABbIKOB MOAFOTOBKM
LOKNaaoB, COOBLWEHNA, NPMOBPETEHNS OMbITa YCTHBIX NMYOANYHBIX BEICTYNNEHWIA, BEAEHWS ANCKYCCUN,
aprymMeHTaumm 1 3alnThbl BblABUraeMblX NMONOXEHWIA, a TakXe LNs KOHTPONS NpernonaBaTenem
CTeneHW NOAroTOBNEHHOCTY CTYAEHTOB MO U3YYaEMOW AUCUMMIIVHE.

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

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

pabota CUCTEMATMYECKON paboTbl HA NEKLMSIX, U3YHEHUS PEKOMEHOOBAHHON NUTEPATYPbI, BbINOAHEHUS
KOHTPOMbHBIX MMCbMEHHbIX 3aaHuii. B cnyyae 3aTpyaHEHWA, BOSHMKAKOWMX NPY M3yYeHNM y4eBHOI
OMCLMNAVHBI, CTyeHTaM cnefyeT obpawartbes 3a KOHCynbTaumeit K npenonasaTento, peanmays
pasfnyHble KOMMYHMKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYNbTaumm (HENOCPEACTBEHHO B
YHMBEpCUTETE B Yacbl Npréma npenogasartens, 3a04Hble KOHCYNbTauumn (NocpeacTBOM 31eKTPOHHO
noyThbl).
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

3anaHue MNOHATb, 4TO Tpe6yeT09 B 3aja4e, kakon TeopeTMHeCKMIZ Matepunan Hy>XHO NCNO/Ib30BaTb, HAMETUTb
nnaH peweHnd 3anadn, a 3ateM nNnpucTynnTb K pacqéTaM N coenatb Ka4eCTBEHHbI BbIBOL.

yCTHbIA onpoc | MoaroToBka K 0nNpocy NPOBOAMTCS B XOL4E CAMOCTOSITENBHON paboThl CTYAEHTOB M BKIOYAET B cebs
MOBTOPEHME NPONAEHHOr0 MaTepumana no Bonpocam npeactosiero onpoca. NMoMMMo 0CHOBHOIO
MaTtepuana CTyAeHT OOMXEH U3Yy4nTb OOMONHUTENbHYIO PEKOMEHOOBAHHYIO NTEpaTypy v
MHCpopMaLMio NO TEME, B TOM YMCne C Ucnonb3oBaHueM NHTepHeT-pecypcos. Onpoc npeanonaraet
YCTHbIA OTBET CTYEHTA HA OAMH OCHOBHOM 1 HECKONBbKO AOMNONHUTENbHbLIX BOMPOCOB NPEenoaaBaTtens.
OTBeT CTyOeHTa AONXeH NpencTaensaTb coboit pa3BEpHyToe, CBA3AHHOE, NTOrMYECKU BbICTPOEHHOE
coobieHue. MNpun BoiICTaBNEHUN OLEHKW NPenofaBaTenb yYnTblBaeT NPaBunbHOCTb OTBETA MO
COOepPXaHuto, ero NoCcNenoBaTeNbHOCTb, CAMOCTOSATENBHOCTb CY>XAEHWIA 1 BbIBOAOB, YMEHUE
CBA3bIBATb TEOPETMHECKUE MOMNOXEHUS C MPAKTUKOM, B TOM Yucne u ¢ byayuiein npodeccrnoHanbHoNM
LeSTENbHOCTLIO.

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

crnpaBo4Hble N3naHu4, SaDY6e)KHbIe WMCTOYHWUKIN, KOHCMNEKT OCHOBHbIX MONOXEHWUIA, TePMNHOB,

CBEeLEHWNIA, Tpe6y+ow,v|x ONsa 3anoMUHaHNS 1 SBNSIOWIMXCSA OCHOBOMONAarawmmMmy B 3TON TEME.

3K3aMeH 3aBepLarowmm aTanoM N3y4eHns OMCUMNINHBI SBNSETCS NPOMEXYTOYHAs aTTecTauns B Buae
MMCbMEHHOrO (YCTHOMO) aK3ameHa no buneTtam, B KOTOPbIX COAepXaTcsl BOMPOCHI (3anaHusl) Mo BCEM
Temam kypca. [py aTOM CTyOeHT OOMXEH NoKasdaTb BCE T€ 3HAHUSA, YMEHUS 1 HABbIKW, KOTOPbIE OH
nprobpen B Npouecce Tekywen paboTbl N0 M3YHEHN0 ANCUMNANHLL. ducumnnnHa cynTtaeTtcs
OCBOEHHOW CTy[I€HTOM, €C/IN OH B NMOSIHOM 06 beMe CGPOPMMPOBAs YCTAHOBNEHHbIE KOMNETEHLIN U
crnocobeH BbIMONHATL yKasaHHble B 4aHHON NPorpaMMe OCHOBHbIE BUAbLI MPOGECCUOHANIbHON
neatenbHocTn. OCBOEHNE AMCUMMANHBI OMXHO MNO3BONUTbL CTYAEHTY OCYILECTBAATb Kak
aHaNMTUYECKYI0, TakK U HAay4YHO-UCCNenoBaTeNbCKYI0 AeATENbHOCTL, YTO Nnpeanonaraet rnybokoe
3HaHWE TeEOPWM 1 NPaKTMKM LAHHOrO Kypca.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucuunavHe (Moaynio) BKIoYaeT B cebs
cnenytowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTencHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonasateneM, yKoMnnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp 4N pacnedatku pa3aaToyHbix MaTepranos.
MynbTMeouiiHas ayautopmsi.
CneumnanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHAoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACcTaBnTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
JOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KNnaBuaTyphbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 15.03.04
"ABTOMaTN3auuns TEXHONOrMYECKNX NPoLEeccoB 1 NPON3BoOACTB"
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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.25 Teopernyeckas v npuknanHas MexaHmka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. 6noHckmin A.A. Kypc Teopetudeckoit mexaHvku: Ctatuka. KnHematvka. OuHamuka [TekcT] : y4ebHuK ans cTyq. By30B
Mo TexH. creu. - 16-e usg, crep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: c. 597 - ISBN 978-5-406-01977-1. (220 3k3.)

2. Mewwepckuii V.B. 3ana4m no TeopeTmyeckoin MexaHunke [9nekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e nag., ctep.
/Mog pex. B.A. ManbmoBa, [.P. MepkuHa.- CM6. : UspatenbcTeo MaHb', 2012. - 448 c.: un. - (YuebHukn ansi By30B.
CneuwnanbHas nutepartypa). - ISBN 978-5-9511-0019-1. - Pexxum noctyna: https://e.lanbook.com/book/2786#book_name

3. AxmeT3sHOB M. X. ConpoTtumeneHne matepranos [TekcT] [OnekTpoHHbI pecypc] : yuebHuk ans bakanaspos / M. X.
AxmeT3siHOB, U. B. Nasapes. - 2-e u3a., nepepab. n gon. - Mockea : HOpaiit, 2013. - 300 ¢. : un. - (bakanasp. ba3oseblii
Kypc.). - Mpun.: c. 296-299. - Pek. YMO. - B nep. - ISBN 978-5-9916-2566-1. (70 ak3.)

4. Matsees 0. A. Teopusi MEXaHN3MOB 1 MaWWH [SNeKTPOHHbI pecypc]: yuebHoe nocobue / KO. A. Mateees, J1. B.
MarseeBa. - Mockea : Anbga-M: MIH®PA-M, 2009. - 320 c. - ISBN 978-5-98281-150-9. - Pexwum pocTyna:
http:/znanium.com/catalog.php?bookinfo=151094

5. KyknuH H. I'. JeTtann mawmvH [9nekTpoHHbI pecypc]: yuebHnk/Kyknun H. ., Kyknuna I". C., Xntkos B. K., 9-e uzp.,
nepepab. n non - Mocksa: KYPC, HALL MH®PA-M, 2015. - 512 c. - ISBN 978-5-905554-84-1. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=496882

JononHutenbHasa nuteparypa:

1. COOpPHMK 3a0aHunin Onst KYpcoBbIX paboT Mo TeopeTnyecKon MexaHuke [TekcT] : ydebHoe nocobue ons BTy3os / A. A.
SA6noHckuii v op.] ; non pen. A. A. fénoHckuid. - 17-e n3g., ctep.. - Mockea : KHOPYC, 2010. - 392 ¢. : un., cxeMmbl. -
Bubnuorp.: c. 382-383. - 'pucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.).

2. Kpusowarnko C. H. ConpoTtveneHne matepuanos [TeKcT] : nekumm, CeMMHapsbl,pacyeTHo-rpadmyeckme pabots :
yuebHuk ans 6akanaspos / C. H. Kpusowanko ; Poc. yH-T1 [pyx6bl Haponos. - Mockea : KOpaiit, 2013. - 413 ¢. : un. -
(BakanaBp. BasoBblili kypc). - Bubnuorp.: c. 412. - M'pucp MO. - B nep. - ISBN 978-5-9916-2122-9. (20 3k3.)

3. Tumodpees I'. A. Teopurs MexaHU3MOB 1 MawuH [TekcT] : ydebHoe nocobue ons 6akanaspos / M. A. Tumogoees ; Mock.
roc. TexH. yH-T uM. H. 3. baymana. - 2-e nsg., nepepab. u gon. - Mockga : fOpaiit, 2013. - 351 ¢. : un. - (bakanasp :
6a30BbIi kKypc). - Bubnuorp.: ¢. 10. - Pek. YMO. - B nep. - ISBN 978-5-9916-2484-8. (40 ak3.)

4. bepesosckuii KO.H. Oetann mawnH [SnekTpoHHbIA pecypc] : y4ebHuk / HO. H. bepesosckuii, [. B. YepHunesckuii, M.
C. MNMetpos; non pen. H.A. bopoaunHa. - Mockea: MawwnHocTpoeHue, 2012. - 384 c. - ISBN 978-5-94275-617-8. - Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5806

5. Angpees B. W. etann mawnH 1 0CHOBbI KOHCTPYyMpoBaHus. KypcoBoe NpoekTupoBaHue [SnekTpoHHbI pecypc] / B.
W. Anzpees, W. B. MNaenosa. - CaxkT-MNeTepbypr: laHb, 2013. - ISBN 978-5-8114-1462-8. - Pexum foctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=12953

6. PacyeT 1 npoekTMpoBaHMe nepenay ¢ UCMob30BaHUEM CUCTEM aBTOMATN3MPOBAHHOMO NPOEKTUPOBaHNS : y4ebHoe
nocobwue / coct.: V.M. Tanunoea, P.H. Taameesa, .[. ManumsiHo.. - HabepexHble YenHbl: n3a-so HYU KdY, 2017. -
104 c.- Pexum pgoctyna: https://repository.kpfu.ru/?p_id=159304
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnune noagrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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