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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 3 kypce B 5, 6 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 5 CEMECTPE; 9K3aMeH B 6 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 5 1 0 1 8
TBépIOro Tena. BpaweHve tBépaoro
Tena BOKPYr HEMOOBMXHOW OCW.

Tema 2. [nockoe OoBuxeHue
2.[rBépnoro tena. CnoxHoe ABMXeEHME 5 1 0 0 7
TOYKMN.

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

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

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

4. |opnHamukun. IuHammuka HecsoboOHowM 5 1 0 0 8
TOYKW, ANHAMKKA OTHOCUTENbHOro
OBUXEHUS TOYKW.

Tema 5. MNpsiMonuHeliHble konebaHus
5.[to4kmn. Cuctema matepuanbHbix 6 1 1 0 31
TOYeK.

Tema 6. Obwme TeopeMbl AMHAMUKM
mMatepuanbHOM TOYKU 1

6.|MexaHn4yeckom cncTembl. 6 1 1 1 32
MpunoxeHns obwmx Teopem
ONHaAMWKM K TBEPOOMY Teny.

Tema 7. Teopns MawmH un
mexaHuamoB. CTpykTypa u

- [knaccndpukaums MexaHamos.
‘|KnHematnyecknin aHanma
MexaHu3moB. [etanu mawuH.
MexaHu4eckue nepegayw.
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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. 6 1 1 1 31
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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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
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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 OueHuBaeMmble
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUMNUHDBI
CemecTp 5
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. Ctatnka. OCHOBHbIE MOHSATUS U aKCUOMbI cTaTuku. Cuctema
CXopswmxcs cun. Teopms MOMEHTOB 1 Nap cun. PasHosecne
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 6
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.
6. Oblwne TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U
KoHTponbHas 2
2 pabota MnK-2 MEexaHn4eckon cuctembl. MpunoxeHusi obwmUx TeopeM ANHaMmKM K
TBEPOOMY Teny.
MucemeHHoe 8. ConpoTtumeneHne matepuanos. OCHOBHbIE NOHATUSA. DnioOpbI
3 |bmomawHee 3apaHue (MK-2 g
BHYTPEHHUX ycunuii. PacTsixeHne n cxatne npsimoro 6pyca.
4 NabopaTopHble AK-2 8. ConpotumeneHne matepunanos. OCHOBHbIE NMOHATUS. Dniopbl
paboThbl BHYTPEHHUX ycunuii. PacTsixeHne n cxatne npsimoro 6pyca.
Ok3ameH MnK-2

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO XopoLuo Y nosn. Heyn.
CemecTp 5
TekyLLUA KOHTPONb
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[paBuIbHO BbiNONHEHA (3anaHus BbIMONHEHbI  (3a4aHns BbINOMHEHDI
nomauiHee BCE 3a4aHus. bonblias 4acTb 6onee 4eM HaMoNoOBMHY. |[MEHee YeM HaronoBuHy.| 1
3apaHne [MpooemMoHCTpUpOBaH  |3agaHuii. MpucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbEésHble owmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |He3HAYNTENbHbIE lMpooemoHCTpUpOBaH  |ypPOBEHb BNageHus
MposiBneHsbl owmnobKu. yOOBNETBOPUTENbHLIA  |Matepuanom.
NpPeBOCXOAHble [MpooemMoHCTpMpOBaH  |ypOBEHb BNageHNs MposiBneHsl
CrnocobHoCTH XOPOLWWA YPOBEHb mMaTtepuanom. HeOooCTaTO4HbIe
NPUMEHSATb 3HAHNUSA W BnaneHus marepuanom. |lposBneHbl HU3kue CcrnocobHoCTH
YMEHWS K BbinonHeHuto |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [yMEHWS K BbIMONIHEHWIO
NPUMEHSATb 3HAHUSA U |yMEHNS K BbIMOMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BbIMOMIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHui.
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npovn3BoACTB".
dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
CemecTp 6
TekyLLUA KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JomalwHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyOoOBNETBOPUTENbHbIN| 3
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH  |ypOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CMnocobHOCTM
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHNSA U |[YMEHUS K BbINONHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas  ([MpasBunbHO BbiNoOAHEHb [[1paBnibHO BbINONHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbiNOHEHbI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHa4ymuTenbHble MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMpPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPVUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHoCcTM
YyMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a0aHWIA.
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MEeTOAbl NCMONb30BaHbI 4

npasunbHO. MNMposasneHa
npeeocxonHas
TeopeTnyeckas
noaroToBka.
HeobxoanMble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€Hbl. Pesynbrar
nabopaTtopHoit paboTol
NMONHOCTbIO
COOTBETCTBYET €€
uensim.

B OCHOBHOM MpPaBUSIbHO.
[MposBneHa xopowas
TeopeTnyeckas
NOAroToBKa.
HeobxoanMble HaBbIKK
N YMEHNSI B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoit paboTbl
B OCHOBHOM
COOTBETCTBYET €€
uensm.

NCMNonb30BaHbI
npasunbHo. NposasneHa
yooBneTBOpMTENbHANA
TeopeTnyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopaTtopHoiit paboTbl
4acTUYHO
COOTBETCTBYET €€

Lensam.

HenpaBWbHO.
[MposBneHa
HeynoBNEeTBOPUTENbHAS
TeopeTuyeckas
noaroToBka.
HeobxoanMble HaBbIKK
N YMEHUSI HE OCBOEHDI.
PesynbTar
nabopaTopHoit paboTol
He COOTBETCTBYeT €€
Lensm.
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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 5

TekyLUn KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 1, 2, 3

JomallHee 3agaHne CoOCTOUT U3 TPEX-4eTblipEéx 3amad, KoTopble CTyaeHTbl 6epyT 13 [5] cnncka OCHOBHOW NuTepaTypbl.
Mo pasneny "KnHemartmka" BbINONHAOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOYKM MO
3afaHHbIM ypaBHeHNsaM eé aeunxenmns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM U BpawarenbHom asmxeHuax", K.3 - "KuHematunyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpegnenexHne abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHMS! TOHKN".

Mo pazpeny "Ctatmka" CTyOeHTbl BbIMOMHAT 3a4aHUs U3 Ceaytouero Yyncna Huxe nepedncneHHbix: C.1 -
"OnpeneneHne peakunii onop Teépaoro Tena", C.2 - "OnpeneneHne peakuunin ornop 1 cun B CTEPXHSX NNOCKOW doepMmbl”,
C.3 - "OnpegneneHune peakLmini onop COCTaBHOW KOHCTPyKLUMK (cuctema asyx ten)", C.5 - "PaBHoBecue ¢ y4éToM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop teépaoro tena”, C.8 - "OnpeneneHne NonoxeHms
LeHTpa TaxecTtun".

3agaHus (M3 Yvucna Bbllle NePednCneHHbIX) U HOMep BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

MNpu ogpopmneHnn goMallHero 3a4aHns PEKOMEHIYETCS BbINONHATL Cneaytolmne npasmna:

1) B TETpaau oCcTaBnaTb NONS WMPKHOW 3,5 - 4 CM ANng 3aMedaHunii peLeH3eHTa;

2) TEKCT yCnosus 3a4ayv C YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4adqHrKa NoNHOCTbIO;

3) cocTaBnTb akkypaTHbIE YepTeEXU B MacliTabe C MOMOLWbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbINOMHEHNE YepTeXei 0T pyKu;

4) Ha yepTexax HeobxoaMMOo ykasbiBaTb BCE HEOOX0AMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) peleHne 3apay apryMeHTUpoBaTh CCbIKaMy Ha onpeneneHns, akCMoMbl UNN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIOBbLIE 3HAYEHNS BYKB MOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTaThl; 0coboe BHMMaHWe cnegyeT ob6patutb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CIMBOJIOB;

7) 3anucw, BbINOJIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BLICOTOM BYKB HE MEHEE 3 MM, CNiefyeT BbINONHATL 6e3
CYLLECTBEHHbIX NCMPaBNEHNIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 9 ns 23. EEl YHH
oML

ARl | AL O



Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

YKasaHus K BbINONHEHWIO 3a4a4 JoMawHero 3agaHus no pasgeny "KnHemartmka'.

3alayn no KMHeMaTuke pewarTcs aHanIMTNYeCKUM crnocoboM MyTéM COCTABNEHUS YPABHEHW OBUXEHUS TOYKW, Tena B
BbIOpaHHO MK 3afaHHOM cucTeme KoopamHat. Mpu peweHnn 3anad LenecoobpasHo NpuaepXMBaTbCs CneLyowero
nnaHa:

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

2) BbISIBUTb BCE CBSI3W U NOKa3aTb HA PACYETHOM CXeMe CUCTEMY KOOPAMHAT, Hanbonee yoobHyo Ans COCTaBNEHUS
ypaBHEHWU OBUXEHWS;

3) onpeaenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) pewnTb NONYYEHHYKO CUCTEMY YPABHEHUIA OTHOCUTENIbBHO NCKOMBIX BEJINYMH.

Mpwn peweHnmn 3anay 3anaHus K.1 "OnpeneneHne CKOpoCTy U YCKOPEHNS TOHKM MO 3af4aHHbIM ypaBHEHUAM eé
IBUXEeHUS" LenecoobpasHo NpUOEPXMBATLCS CNEdYIOWEro nopsaka:

1. VICKnio4mnB 13 3a4aHHbIX B KOOPAMHATHON hopMe ypaBHEHMWI OBUXEHNS BPeMS t, HANTW ypaBHEHWE KPUBOW, YacTb
KOTOPOW (MU LENMKOM BCS KPMBAs) SBNSIETCA TPAEKTOPMEN ABMXEHUS. HauepTuTb B MaclwTabe TPaekTopuio 1 OTMETUTD
Ha Hel NONOXeHWS TOYKM B Ha4anbHbIA 1 B 3a0aHHbIA MOMEHTbI BPEMEHMN.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOOUM 13 YPaBHEHWUA OBUXEHWUS METOOOM MPOEKLUNA,
npeLBapuTeNbHO NX NPOAMcdEPEHLMPOBAB 1 BbIYMCANB 3HAYEHWS MPON3BOSHbIX NPY

t=t1 c.

3. Mo HanAeHHbIM MPoEeKUMAM ONpeaensoT MOLYNN BEKTOPOB CKOPOCTU M YCKOPEHWS, a TakxXe KacaTenbHOro u
HOPManbHOro YCKOPEHWIA TOYKMU.

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO MONYYEHHbIM NPOEKUUSAM. 3aTeM BbIYMCASAIOT PaguyC KPUBU3HDI
TpaekTopun B To4ke npwu t=t1 c.

5. Mpadbrnyeckoe NOCTPOEHME CKOPOCTU 1 YCKOPEHUS SABSIETCS KOCBEHHBIM KOHTPONEM NPaBUIbHOCTU aHaNNTNYECKUX
BbluMCNEHUiA. B cnyyae, ecnu BbIYMCIEHUS SBASHOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByaeT HanpaBneH Nno KacaTenbHOM K
KpWBOW TPaeKkTopun ABUXEHUS (418 NPSMON - COBNagaeT C OTPE3KOM LAaHHOW NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHust Ha KacaTeNlbHy0 U HOPMalibHYKO COCTaBnsWmMe JaéT B MacliTabe 3Ha4YEHUS 3TUX COCTABNSHOLWMX.
Kpome Toro, HanpaeneHMs 3TMx BEKTOPOB, @ TakXe COCTaBNAIOWMX NOMHOIrO YCKOPEHWS, MO3BONSIOT MPOBEPATb 3HAKU
3HAYEHWUA AaHHbIX BEINYMH.

Mpu pewennmn 3apaum K.2 "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNbHOM OBMXEHUsX" BHaYane onpenensitot koadogpuumeHTbl G, Mpu KOTOPbIX OCYLLecTBNsieTcs Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCMob3ys 3aaHHble KUHEMATUYECKME CBA3W ABUXEHMWS TEN, ONPELENoT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpeMeHm t=t1 ¢. ST 3anaym pekomeHayeTcs pewatb B
cnegytouem nopsiake:

1. Vicnonb3ys 3agaHHble yCnoBus OBMXeHNs rpysa 1 onpenenstot noctosiHHble C. MoctosiHHblie CO n C1 onpepenstoTtcs
13 3a8aHHOro ypasHeHus aBuxeHus rpysa npu t=0 ¢, a noctosiHHaa C2 onpegnensertcsa U3 ycnosums, 4to npu t=t2 ¢
KoopauHata rpysa pasHa x2. Takum o6pa3oM, ypaBHeHVE OBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO AaeT
BO3MOXHOCTb BbIYUCAINTb €F0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHUE) B Nt0HOA MOMEHT BPEMEHM

2. OnpenensoT KMHEMATUYECKNE XapakTepmucTrKI (YrnoBble CKOPOCTb U YCKOpPEeHWe) koneca, KOTOPOMy NPpUHaANEeXnT
Toyka M. 1ns 3T0ro 3anncbiBalOT ypaBHEHUS, CBA3bIBAIOWME BpaLWATEbHbIE OBUXEHNS KacaloWwmxcs OKPYXHOCTEN,
BblPAXXEHHbIE B PABEHCTBE NMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XXHOCTW HE NPOCKanb3biBalOT APYT MO
OpyXke!) Npn n3BeCTHOW CKOPOCTM TOYEK OOHOW U3 HUX.

3. [No n3BecTHbIM hopmynam onpenensoT CKOPOCTb, BpalaTenbHyo U LEHTPOCTPEMUTENBHYIO COCTaBNSAWNE
ycKopeHus Todkn M, a Takxe nonHoe eé ycKopeHue.

4. Nokasas Ha pUCYHKe MexaHn3Ma HanpasneHUs YrioBbIX CKOPOCTU 1 YCKOPEHUS KOMleca, Ha KOTOPOM pacnonioxXeHa
Toyka M, NpoBOAAT HaNpaBieHNs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOIO, BpallaTenbHOro 1 NoHOro YyCKOPeHui
3TOW TOUKMW.

Mpw pewennn 3apad 3agaHus K.3 "KuHematuydeckuii aHanus nnockoro MexaHnama" HeobxoauMo TWATENbHO U3YYnTb
NpUBEAEHHOE HUXE PELIEHNE W MPUMEHUTb ONCaHHbIE TaM CNocobbl K PELIEHNIO 3a4a4M CBOErO BApUaHTa.
MNpuBeném pekoMeHaoyeMbl MOPSLOK PELEHNS 3TUX 3a4aq.

1. HaxonsT MrHOBeHHbIV ueHTp ckopocTeit (MLLC) Tena, coBeplialowero niockoe ABMXEHME.

2. OnpenensioT yrinoByl0 CKOPOCTb 3BEHA, KOTOPOMY npuHaanexar 1o4km B n C (aTo 3BeHO coBepliaeT nnockoe
OBUXeEHMe).

3. Boumcnsot ckopocTtu Touek B n C, Ha pyucyHke nokasbiBatoT HanpaBieHNs YrioBO CKOPOCTM 3BEHA, COBEPLLAIOILENO
naockoe OBMXEHNE, BEKTOPOB ckopocTen Touek B n C.

4. MNpoBepsatoT NPaBMIbHOCTb BLIYMCIEHUA MOyNeln ckopocTel Touek B n C.

5. OnpenensioT yrnoBoe yCKOpeHWe 3BeHa, COBEPLIAIOLLEro N0CKOe ABUXEHNE, a Takke YycKopeHus Todek B n C.
MeToamka onpeneneHns aTux napaMeTpoB B 3aBUCMMOCTM OT BUAa NPennoXeHHOro MexaHmama pasnuyHa. Pasnvuuve
COCTOWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOrO MEXaHN3Ma YCKOpeHne NonayHa B HanpaBneHo BOONb HanpaBnsowei
nonsyHa. lng mexaHm3moB C Koneécamy HanpaeneHns HU YCKOPEHNS Touku B, HK1 yckopeHmns Todkn C 3apaHee
HemaBecTHbl. OfHAKO AN5 BCEX MEXAHU3MOB HY>XXHO YMETb paccuutaTb 1 ONPeaennTb HanpaBneHNs COCTaBNAIOWMX
YCKOPEHMS TOYKN. YTNOBOE YCKOPEHWE 3BEHA, COBEPLIAIOLLErO NNOCKOE ABUXEHNE, B KPUBOLWMWMHO-IWATYHHOM MEXaHN3Me
paccumTbiBaeTCs
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nocne onpeneneHust KacaTenbHOro YCKopeHus To4ku B npu e€ BpalweHun Bokpyr nontoca A, HallgeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABMXHBLIMU KONECaMU, YYMTbIBAS BbIE CKa3aHHOE, MOXHO NyTEM
oudodpepeHuUnpoBaHns yrioBor CKOPOCTU 3BEHA, COBEPLLAIOIWLErO MNNOCKOE ABUXEHWE, N0 BPEMEHU C AalbHENLWNM
npeobpasoBaHVEM 3TOMO BbIPAXEHUS BbIYMCIUTD YTNIOBOE YCKOPEHME 3TOr0 3BEHA. B MexaHuamax ¢ oboumu
MOABVXHBIMU KONécamm 13-3a PAaBHOMEPHOrO BpalleHust 06oux KONéc yrnoBoe YyCKOPEHUE 3BEHA, COBEPLIAIOLLETO
NNOCKOe ABUXEHNE, PABHO HYIIO.

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

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

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

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

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

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

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

1) ycTaHOBWTb 06BEKT paBHOBECUS;

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

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

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

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

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEINYUH.

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

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

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

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU IBYMS cnocobamu.

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

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

[ns paBHoBecus TBEPLOro Tena nog LeCTBUEM NPOCTPAHCTBEHHOM CMCTEMbI CUMNT HEOBX0AMMO U [OCTATOYHO, YTOObI
CyMMa NpPOEeKLMi BCeX OeNCTBYIOWMX CUN (aKTMBHBIX U MACCUBHbIX) HA MPOM3BOJIbHO BbIBPaHHbIE OCK AEeKapTOBbIX
KOOPAMHAT 1 CyMMbl MOMEHTOB BCEX CWJT OTHOCUTENIbHO 3TUX OCE PaBHSNUCH HYTHO.

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

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

Llenbio nomalHero 3agaHns SBnsetcs npmo6peTeH|/|e HaBblKOB CaMOCTOATENIbHOIO peleHna NnocTaBNeHHbIX 3a0a4 1
npopa60TKa COOTBETCTBYOWMNX TEM, NUCMONIb3yEMbIX O/14 UX PELEHUA.

JomalHee 3anaHve cnocobcTByeT 3akpenneHmio, yrnybneHnio n 0606WeHNo TeOPeTUHECKMX 3HAHWI, a TakxXe
MPUMEHEHMIO 3TWX 3HAHWI K PEWEHNI0 pa3HO0BpasHbIX 3a4a4 MEXAHVKU B LIENOM.

2. YCTHbIN onpoc

Tembl 1, 2, 3

1. KnHematuka touku. Cnocobbl 3a8aHns ABUXKEHNS TOUKM. 3aKOH ABUXEHNS 0N KaXA0ro
cnocoba.

2. 3akoH B3auMogencTems Ten. Hemy pasHa Npoekumns cunbl Ha 0cb? MOMEHT Cuibl OTHOCUTENBHO
TOYKM U OTHOCUTENBHO ocu. PucyHok. HanpaBneHue Bektopa MoMeHTa cunbl. Mogynb BekTopa
MOMEHTa.

3. KnHemaTtumka Toukmn. BeKTopHbI cnocob 3anaHns ABUXEHUS TOYKU. 3aKOH OBUXEHMWS. PUCYHOK.
4. Cuctembl cun. Kakne cuctembl Cun Ha3biBAOTCS SKBMBANIEHTHBIMU? YPaBHOBELWEHHBLIMA?
PasHopencTaytowas cuctembl cun. AKCUOMbI U UX CNEOCTBUS. 3aKOH napannenorpamma cus.

5. KunemaTtuvka To4km. KoopaouHaTHbIi cnocob 3afaHust ABUXEHUS TOYKW. 3aKOH OBUXEHMS.

6. Cuctembl cun. Teopema o Tpex cunax. [apa cun. naBHbIfi BEKTOP CUCTEMbI CUI.

7. KnHemaTtumka Toukun. EcTecTBeHHbI cnocob 3afaHns OBUXEHUS TOYKU. 3aKOH ABUXEHUS.

8. Ycnosus paBHoBecus TBEPAOro Tena nog OencTenem cuctem cun. Tpu popmbl YCNoBuMiA
paBHOBECUSI.

9. OnpegneneHne CKOPOCTM 1 YCKOPEHMUS TOYKM NPY BEKTOPHOM crnocobe 3anaHns ABUXEHUS
TOukM. CpenHss CKOPOCTb TOYKU, CPELHEE YCKOPEHNE TOUKM.

10. CBsA3M 1 peakumm cBsieil. AKcroma cBsA3el (MpuHLMN ocBoboXgaemocTu). 3anncatb
NPOV3BONbHYO TabnuLy C ABYMS KONIOHKAMW, r4e B NepBOW ykasaTb Ha3BaHWE CBA3EN 1 UX
0603HayeHne Ha cxemax, a BO BTOPOW - peakuumn CBA3€ei 1 NosiCHEHME.

11. OnpeLeneHne CKOPOCTU 1N YCKOPEHWS TOUKM NPU KOOPANHATHOM cnocobe 3anaHus ABUXEHNS
TOYKMW. BblpaxeHune ckopocTn B andochepeHumanbHon doopme ans NAOCKOCTU U MPOCTPaHCTBa.
12. Ctatnyeckn onpeneneHHble 3anayqun. Ctatmyeckm onpenenvmole cucteMol. Ctatnyecku
HeonpeneneHHble 3ana4n. CTaTnyeckm HEONpPeaennMbIE CUCTEMDI.

13. OnpeneneHre CKOPOCTU U YCKOPEHMS TOUKM NPU ECTECTBEHHOM Cnocobe 3aaaHns OBUXEHNS
TOYKM. HTO XapakTepuaytoT KacatenbHoe 1 HOpManbHOE YyCKOPEHNS?

14. PaBHOBeCKE cuCTEMbI TeN. BHyTpeHHMe 1 BHewHWe cBs3un. [1Ba cnocoba pelleHns 3anad Ha
paBHOBECUE CUCTEMbI TEJ.

15. YacTHble cnyyan OBMXeHWS To4Kn. PaBHOMepHOe OBUXeHwe.

CemecTp 6

TekyLLU KOHTPONb

1. MMucbMeHHOe poMallHee 3agaHue

Tema 7

CTPYKTYPHbIV AHANN3 NMNIOCKOIO MEXAHU3MA.

MpOoBECTV CTPYKTYPHbBIA aHaNN3 NIOCKOro Pbl4aXHOro MexaHmama (CXeMy Ha 3anaHue nonyyuTb y npenonasatens).
1. OnpepnenuTb, Kakne 13 3BeHbEB SBNSIOTCS KPVBOLMMOM, WATYHOM, MON3YHOM, KYNCOi, KOPOMbICIOM. HavMeHoBaHue
3BEHbEB 3anucartb B Tab6nuLly OCHOBHbIX PE3yNbTaToB.
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2. Bbl4epTnTb 0OHO 13 NONOXEHWI A MEXaHN3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTATO4HO HarnsaaHO BUAHbI
BCE 3BEHbS (He OyOeT HanoXeHns OLHOro 3BeHa Ha Apyroe). YkasaTb CTPENKOi HanpaBneHe BPaWeHNsi BXOLHOTO
3BEHa - KpmBowwuna.

3. MpoHymepoBaTh 3BeHbS apabckumm Ludopamn B Nopsiake Mx NpucoeanHeHus K kpmeowuny (1,2,3 n 1.4.).

4. O603Ha4YNTb KMHEMaTMYECKMEe Napbl 3arnaBHbIMU NaTUHCKUMK ByKBaMu B NOCNeLOBATENIbHOCTM NPUCOeaNHEHMs!
3BEHbEB.

5. OnpepenuTb:

- YACNO NOABUXHbIX 3BEHBLEB (N);

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

- KONMYECTBO OOHONOABUXHbIX (P1) M ABYXMNOABUXHbIX (P2) KNHEMATUYECKMX Nap;

- cTeneHb noasmxHoctn W MexaHuama;

- HanM4me NacCUBHbIX CBSAZEN U NLIHNX CTENEHeR cBObObI;

PeaynbTatbl 3aHecTu B Tabnuuy.

6. Pa3butb MexaHn3M Ha CTPYKTYpHble rpynnbl AcCypa v HavarnbHbli MEXaHU3M.

7. BbluepTnTb CTPYKTYPHbIE rpynnbl ACCypa 1 HayanbHbIA MEXaHN3M C MPaBUbHbIM 0B03HAYEHNEM KUHEMATMHECKUX Nap
1 3BEHbEB MEXAHU3MA, HA4YMHas ¢ Hambonee yaaneHHoM rpynmbl.

8. Onpenenntb ans kaxnon rpynnel Accypa knacc, Bu, CTeneHb NOABMXHOCTU N COCTaBUTb CTPYKTYPHYHO chopmyny
MexaHu3ma.

9. OnpepennTb cTENEHb NOABMXHOCTU HAYaNbHOrO MEXaHM3Ma 1 COCTaBUTb CTPYKTYPHYO COOPMyy.

10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ANS1 MEXaHN3MA B LIeSIOM.

11. Onpenenutb Knacc BCEro MexaHn3ma.

2. KoHTponbHas pabora

Tema 6

KoHTponbHas pabota CoCTOMT M3 TPEX-YETLIPEX 3aay, KOTopble CTyAeHTbl 6epyT U3 [5] cnucka OCHOBHOM nnTepatypb!.
Mo pasgeny "OuHaMmuka" BbINOAHAIOTCA 3a4aHna ua vucna: .1 - "nterpuposaHue ondepeHumnanbHbiX ypaBHEHWIA
OBVXEHNSA MatepuanbHOM TOYKKU, Haxoaswencs nog 0eNCTBMEM NOCTOSHHbIX cun”, [1.2 - "MIHTerpmnpoBaHue
ondbdoepeHumanbHbIX YpaBHEHUI OBMXEHNS MaTepuanbHOM TOYKN, HAXOOSAIWencs non 0encTBMEM NnepeMeHHbix cun”, .4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHNS MatepuanbHon Todkun”, 1.6 - "MNpumMeHeHne OCHOBHbIX TEOPEM AUHAMUKU K
nccnenoBaHuio ABNXeHNsS matepuansHoi Todkmn", [1.7 - "IMprMeHeHne TeopeMbl 0 ABMXEHUM LieHTpa Mace K
nccnenoBaHuio ABUXEHNS MexaHuyeckoi cuctembl”, [1.10 - "MpuMeHeHne TeopeMbl 06 UBMEHEHUN KUHETUYECKOA
9HEPrun K N3y4eHuo OBMXEHNA MEXaHNYECKON CUCTEMBI".

3anaHus (M3 Yucna Bbllle NepeyncneHHbIX) 1 HoMep BapuaHTa (Wngp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPaau, Ha 0610XKe KOTOPO yKasblBaeTcsl OTAENEHNE,
crneumnanbHoOCTb, HOMEp rpynmnbl, amMUIMa N NHULUWaNbI CTy4eHTa U Ha3BaHwe kadoenpbl.

Mpy 0dbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cnenyolwne npasuna:

1) B TETpaau ocTaBnATb NONS WMPKHOW 3,5 - 4 CM ANng 3aMedaHunii peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayv C YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4adqHrKa NoNHOCTbIO;

3) cocTaBnTb akkypaTHbIE YepTEXU B MacliTabe C MOMOLWbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbIMONHEHWNE YepTexXen OT PyKu;

4) Ha yepTexax HeobxoaMMOo ykasbiBaTb BCE HEODX0AMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) peweHne 3apay apryMeHTMpoBaThb CCbiNKaMn Ha onpeaeneHns, akCMoMbl NN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIOBbLIE 3HAYEHNS BYKB MOACTABAATh NIULb B OKOHYATENbHbIE
pesynbTaThl; 0coboe BHMMaHWe cneayeT obpatutb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CIMBOJIOB;

7) 3anucw, BbINOJIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MEHEE 3 MM, CNieayeT BbINONHATL 6e3
CYLWECTBEHHbIX UCMpPaBNeHnia.

HeBbInonHeHWe aTnx pekoMeHaaUunii 3aTpyoHSeT NPOBEPKY KOHTPONbHOM paboThl 1 co3naeT TPYAHOCTU NpY ero 3aluTe.
KoHTponbHas paboTa, BbINOSHEHHAS CTYAEHTOM He MO WWdpy (BapuaHTy), Bo3BpallaeTcst 6e3 pacCMOTPeHNs.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afaun KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbBIMU, TO BCE
ncrpaBneHuns cnenyet NPon3BoaUTb B TOM Xe TeTPaam Ha YMCTbIX IUCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLEeHT OOMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasnibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "oonyleHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3alWmnTe KOHTPOSbHbIX 3a4aHWniA OMXKHO ObiTh
3aluLeHo CTYOeHTOM O4HO; B NpoLecce 3almTbl eMy npensiiaralotcs BOnpochl, OTHOCAWMNECS K NPeACTaBIeHHOMY UM
peleHnio 3a4ay, BONPOCh! Mo TeopuKn No TeMam 3anad; Kak npaBuno, CTyOeHTy npeanaraetcs CamoCTOSATENIbHO PeWnTb
3apady (Mpvmep) No OAHOM U3 TeM 3alMLLAEMOro KOHTPONbLHOMO 3a4aHns.

MNMocne 3awnThl KOHTPONBHOM PaboThl, MPELYCMOTPEHHON y4ebHbIM MIAHOM B AAHHOM CEMECTPE, CTYLEHT AONyCKaeTes K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy cneumanbHOCTU MO COOTBETCTBYOWEMY pa3aen Kypca TEOpeTUIECKOiA
MEXaHVIKW.

YKazaHus K BbINOMHEHWIO 3aa4 KOHTPOMbHOM paboTel no pasaeny "duHamuka”.

3apayum no guHaMVKe PewarTcs aHanMTUYeckuM cnocobom - NyTéM COCTaBNEHUS YPABHEHWI OBUXEHMNS TOUKM, TeNa B
BbIBpaHHOI 1nn 3a0aHHO CUCTEME KOOPAMHAT.
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MNpu peweHnn 3apay 3apganuin .1 "MiHTerpmposanue ongpdpepeHumanbHbIX YPaBHEHNA OBUXEHNS MaTepunanbHON TOHKHN,
Haxogswenca noa AecTemMeM NocTosHHbIX cnn” n 1.2 "MiHTerpmposaHue amdpdepeHumanbHbIX YPaBHEHNA OBUXEHNS
MaTepuanbHO TOYKM, HAXOLSAIWENCS NoL OENCTBMEM NEPEMEHHbBIX CUN" LLenecoobpasHo NPUOEPXMBATLCS CleayoLei
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSA3M U MOKa3aTbh Ha PacyéTHOM cxeme NHepumalnbHyo cucTeMy oTcHéTa, Hanbonee yoobHyto ans
COCTaBNEHNS YPaBHEHUA OBUXEHNS;

3) onpenennTtb cNocob 3anaHns ABUXEHNUS TOUKN;

4) coCcTaBUTb CXEMY AEMCTBYIOWMX HA MaTEPUANbHYO TOYKY CUIl, @ B Clydyae HeCBOOOLHOrO ABUXEHMS TOUKU
npenBapuTenbHO NMPUMEHUTb NMPUHLMN 0CBOOOXAAEMOCTN OT CBA3EN;

5) ycTaHOBUTb Ha4aNbHbIE YCOBWSI ABUXEHNS TOYKY, T.€. BbIPa3uTb Npu t=0 ¢ HaYanbHble KOOPAMHATbI U NPOEKUMU Ha
KOOPAVHATHBLIE OCY HaYanbHON CKOPOCTMW TOYKU;

6) cocTaBuUTb HA OCHOBAHWU CXEMbI CU OCHOBHOE YPaBHEHWE OUHAMMKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopauHart, T.e. COCTaBWUTb CUCTEMY ANGIPEPEHLNANBHBIX YPABHEHNA LBUXEHUS TOUKU;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHEHWIA 3aaaqm Kowm OTHOCUTENBHO UCKOMbIX BEIMYUH, T.€. MPOUHTErpupoBaTh
MONy4eHHYI0 CUCTEMY YPaBHEHWI, ONPenennB NOCTOSAHHbIE MHTErPUPOBaHUS U3 HAYaSTbHbIX YCITOBUIA;

8) nponsBecTn KMHeEMaTn4yeckoe nccnegosaHme Nnony4eHHoro peleHus;

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

Mpw pewenunn 3anay 3agaHns .4 "ViccnenosaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoOi Touku" uenecoobpasHo
npuoepXxnearbCs CreayroLero niaHa:

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

2) coCTaBnTb CXeMy AEMCTBYIOWMX HA MaTEPUANbHYIO TOYKY aKTUBHbBIX CWI1, @ B Cly4yae HECBOOOAHOMO LBMXEHNS TOYKM
npenBapuTenbHO NPUMEHUTL NPUHLMN OCBOOOXAAEMOCTY OT CBA3EMA 1 NoKasaTb peakuun CBA3eR 1 CUIlbl TPEHUS;

3) HaMTK yCKOpEeHUe TOYKU B NEPEHOCHOM ABUXEHUN 1 KOPUONNMCoBO YyCKOPEHWE;

4) onpenenutb NepeHoCcHyo 1 Kopronmcosy cunbl MHEPLNK;

5) n3y4mntb LBMXEHNE HECBOOOHOM MATEPMANBHOM TOUKM, NS YEro K AEACTBYIOWMM aKTUBHBLIM CUNAM 1 peakLnsaMm
cBa3el [o6aBNTb CUMbl MHEPLIAM TOYKM, MOCNE YErO COCTaBUTb CXEMY CUNT;

6) yCTaHOBWUTb HavyasbHble YCNOBUSA ABUXEHNS TOYKN;

7) coCTaBnTb U MPOUHTErpMPOBaTh CUCTEMY AnddepeHumnanbHbIX YypaBHEHUA OTHOCUTENBHOMO OBUXEHUS TOYKN;

8) n3y4as oTHocUTENbHOE PAaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWIA PABHOBECUS aKTUBHbIX CUSI, peakuuii CBA3ein 1
NEePEHOCHOW CUJTbl MHEPLNN;

9) npoaHanna3npoBatb Mosly4eHHOE peLleHne C TOYKN 3PEHNS KUHEMATUKMW.

Mpwn peweHnn 3ana4y 3anaHus 1.6 "TIpiMeHeHne OCHOBHbIX TEOPEM ONHAMUKK K UCCRELOBaHUIO OBUXEHNS
MaTtepmanbHOi Toukmn" LenecoobpasHo NpuaepXnBaTbCs creaytollei NocnenoBaTelbHOCTL:

TpaekTopuio OBUXEHWS TOYKM pa3buBaloT Ha KPUBOMMHENHbBIE Y MPAMONUHERHBIE Y4aCTKN.

Ha Kp1BONMHEHbIX y4acTkax TPaekTopum st OnpeneneHns CKOPOCTY TOYKM NCMOMb3YIOT TEOPEMY 06 N3MEHEHNM
KWHETUNYECKON SHEePrumn TOUKW 1 OENCTBYIOT MO HUXE NPUBELEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBNSIIOT CXEMY LEMCTBYOWMX HA TOUKY cUn. B cnyyae nsyvyeHust oBuxeHust HeCBoHOAHOM TOUKM, NpenBapuTebHO
ocBo60aNTb €€ OT CBA3€ei, BBeas AeiCTByowWmMe peakuum CBA3eil;

3) yCTaHOBUTb 3HAYEHUS MOLYNei CKOPOCTElN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpaByB UX N0 KacatenbHOM K
TpaekTopuu;

4) NPUMEHNTb TEOPEMY 06 N3MEHEHWNUN KNHETUYECKON SHEPTM B MHTErPaNLHOM HOPME;

5) 13 nonyymellerocs ypasHeHNs onpenenntb NCKOMbIE BEMNYMHDI.

Ha npaMonunHeiHbIx yHacTkax ABUXEHNS TOYKU PYKOBOACTBYIOTCS CleayownmM:

a) B crnyyae 3a4aHuns OJIUHbl y4acTKa NPUMEHSIIOT TEOPEMY 06 M3MEHEHWUWN KUHETUYECKOM SHEPTM TOUKU B UHTErPaNbHOW
doopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHnsi BDEMEHMW ABUXEHUS TOYKM MO NPSAMONNHERHOMY YHaCTKy NMPUMEHSIOT TEOPeMy 06 N3MEHEHNM
KONM4YecTBa ABVXEHNS TOYKWN B UHTErpasnbHon chopme. [Npn aTOM NpuaepXmnearoTcs cnenyowero anropnutMa peweHns:
1) BbIBUPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBnSAOT CXeMy OEACTBYIOWMX CUSl, BKAIOYAS U peakunmn CBA3EN;

3) coCTaBnsIIOT HA OCHOBAHMM TEOPEMbI 06 N3MEHEHWUW KONNYECTBA LBUXEHUS TOUKU LN ClyYast LBUXEHUS TOHYKM MO
MIOCKOCTMN [iBa CKaNsSIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCH;

4) N3 3TUX ypaBHEHWIA onNpenensitoT UCKOMble HEN3BECTHbIE.

Insa onpeneneHns naBneHUs OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UM OCHOBHYIO
TeopeMy OMHAMKKU B NPOEKLIMUN Ha FNaBHY0 HOpMasb, UK, NPUMeHsist NpuHLUMN MepMaHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKU, 3aMUChiBAOT YPaBHEHNE KMHETOCTATMKM B NPOEKLMM Ha MaBHYO HOpManb K KPUBOM, B KOTOPOE
BXOAMT LEeHTpobexHas cuna nHepuuu.

3apauum 3apaHusa .10 "MprmeHeHne TeopeMbl 06 MSMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNSA
MEXaHM4ecKoi cucTembl” LenecoobpasHo pewaTb B TaKOM NOCNeA0BaTENbHOCTH:

1) cocTaBuTb CXEMy BCEX OEVCTBYIOWMX (BHELWHUX N BHYTPEHHUX) CUT HA TOYKM (Tena) cucTembl. Tak Kak HUTK (kaHartbl,
BEPEBKM) HEBECOMbI M HEPACTSXUMbI, TO BHYTPEHHNE CUIbl HE NPUHMMAIOTCS BO BHUMaHUE. Y4MTbIBAKOT TONbKO CUMbI
TPEHUS CKONMbXEHNS 1 MOMEHTbI OT CUM TPEHUS Ka4eHuns Ten;
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2) onpenennTb HavalnbHble N KOHEeYHble CKOPOCTU TO4YEK U YyrnoBble CKOPOCTWU TeN CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBUXEHNA Ten (TO'—leK), TO UX yrnosble CKOPOCTN N CKOPOCTWU LLEHTPOB MACC BblHMCNAIOTCA ONA noboro MoMeHTa BpEMEHMU;

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

4) cocTaBuUTb BblpaXeHne Ans KNHeTUYEeCKON SHEPrun CUCTEMBI;

5) onpenennTb NyTw, NPOMAEHHBIE TOYKAMU NMPUNOXEHNS CUN NPY NMPOXOXAEHUN TENOM 1 PACCTOSHUS S;

6) NpPUMeHUTL TeopeMy 06 U3MEHEHUN KMHETNHECKOI SHEPTMN U N3 COCTAB/IEHHOMO BBIPAXEHNS ONPELENUTD CKOMYIO
BENMYUHY.

Llenbto KOHTponbHOW paboTbl SBRseTCs NPMobpeTEHNE HABLIKOB CAMOCTOSTENBHOMO PELEHNS NOCTaBNEHHbIX 3a4ay U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONb3YEMbIX OS5 UX PELLEHUS.

KoHTponbHas paboTa cnocobctByeT 3akpenieHmio, yriybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHNI, a TaKkXe
MPUMEHEHMIO 3TWX 3HAHWI K PEWEHNIO Pa3HO0BPasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. NMucbmeHHOe pomallHee 3apaHve

Tema 8

MOCTPOEHME 3MOP BHYTPEHHWX YCUUIA.

[ns 3anaHHbIX pacyeTHbIX cxeM TpebyeTcs:

1. OnpepenuTb ONopHbIE peakuun, ecin aTo HeobXoAMMO.

2. 3anncatb ypaBHEHNS NPOAONbHbIX (OCEBbIX) CUA, KPYTSALWMUX MOMEHTOB, NONEPEYHBIX CUM U M3rNBAIOLLMX MOMEHTOB 415t
BCEX Y4ACTKOB 3a0aHHOW CXEMBbI.

3. Bblumcnutb 3Ha4eHUst MPOLONbHbIX (OCEBbIX) CUM, KPYTALLMX MOMEHTOB, NMOMEPEYHbIX CU 1 N3rmbatoWwmx MOMEHTOB B
ceveHusix Yyepes oavH MeTp. L1ns y4acTKoB, rae MMeeT MECTO HENMHENHbIA 3aKOH N3MEHEHUSI BHYTPEHHUX YCUUIA,
OPZAVHATHI SMIOP BbIYMCIUTE HE MEHEE YEM B YEThIPEX CEYEHUSIX.

4, I'Ipomasecm NpoBEepPKY anop Ha OCHOBE U3BECTHbIX AudpdoepeHUnanbHbIX 3aBNCUMOCTEN, 3TOT aHanm3 KpaTtko
N3N0XNTb B paCLIéTHO-I'IOHCHI/ITeHbHOIZ 3anucke.

5. YcTaHOBUTb OnacHoe ceYeHme 1 pacHeTHbIE 3HAYEHNS BHYTPEHHNX YCUNWIA.

6. OPOpPMUTb PACHETHO-MOSACHUTENbHYIO 3aNMCKy. PacyéTHble CXeMbI 1 3Mopbl BHYTPEHHUX YyCUNni ¢ 0603Ha4YeHeM
YMCNOBbIX pa3MepoB 1N opanHAT B XapakTepHbIX TOYKaAX (B TOM 4ucne n skctTpemanbHble 3HA4YEeHUA Op,D,I/IHaT) BbIMOTHUTb
Ha BKnagbiwax c COéﬂ}OJ],eHI/IeM BCeX TpGGOBaHVIVI TEXHNYECKOro YepyeHus.

4. NNabopatopHble paboTbi

Tema 8

NabopatopHas paboTa "McnbiTaHne Matepuanos Ha pacTsiXeHne".

I/I3yqu|/|e noeefeHns Metanna nog OencTsnem Harpy3km npoBoaonTCA ﬂyTéM MCnNbiTaHNA CTaHOAPTHDbIX o6pa3u,os Ha
cneumanbHbIX UCnbiTaTenbHbIX MawnHax. B pe3ynbTare MCIMbITaHWIA onpenensarTcsa MexaHn4eCkne XxapaktepucTtnkn
martepumana, KOTopble NO3BONAKOT OLEHUTb €ro nNpo4YHOCTb U NNACTUYHOCTD.

NabopatopHas paboTa "VMcnbiTaHne Matepuanos Ha cxaTne".

SKcneprMeHTanbHOE ONpeaeneHne MexaHN4eCckux XxapakTepUCTUK U NCCReaoBaHne 0cobeHHOCTEN NedpOpMMPOBaHNS 1
paspylweHns Ha cxaTtue. VcnbiTaHns cTaHaapTHBIX 06pasLoB NPOBOAATCS HA CreLnanbHbIX MallHaX.

NabopatopHas paboTa "OnpeneneHne Mooyns ynpyroctv u koadgpdumumeHTa lNMyaccoHa matepranos”.

MNosicHsSIeTCA MEXaHUYECKNIA CMbICT MOAYNS YNPYrocTy 1 KoadodpmumeHTa MNyaccoHa, a Takxke MeToq, nx
3KCMNEPVMEHTANBbHOMO ONPeaeneHus.

Na6opatopHas paboTa "McnbiTaHne matepuanos Ha cpes”.

Laétcs onmcaHme OCHOBHBIX MMMOTE3, HA KOTOPbIX OCHOBaH TEOPETMYECKMiA pacyét 6oNToBbIX coeanHeHui. MNpreoastcs
pacyéTHble cxembl 1 hopmynbl. [Jaétcsa cxema ncnblTatenbHON MaWMWHBbI.

Na6opatopHas paboTa "cnbliTaHne MmaTepuanos Ha KpyyeHue".

McnbiTaHve NpoBoasTCcS Ha CTaHAapTHLIX o6pasuax pasnuyHbix MaTepranos Ha creunanbHbix MawrHax. OnpenensitoTcst
npenensl NPOYHOCTU NP KPYyHEHUN.

Ok3ameH

Bonpockl kK ak3ameHy:

KnnemaTtnka

1. MNpenmeT 1 3agayy kKuHeMaTuku. NpPoOCTPaHCTBO 1 BPEMS B KNAacCU4ecKol MexaHuke. Cuctema ot-cyéTa.

2. BeKToprII7I crnocob 3a0aHnst IBUXEHUS TOYKM. YDaBHeHI/Ie OBNXEHUA, TPAEKTOopuA, BEKTOPbl CKOPOCTU N YCKOPEHNA
TOYKW.

3. KoopavHaTHbI cnocob 3aaaHus aBuXeHus. TpaekTopus, ypaBHEHUS ABUXEHWS, CKOPOCTb W YCKO-PeHME TOUKM.
4. EcTecTBeHHbIN cnocob 3anaHns ABMXeHUs ToUkM. CKOpPOCTb, KacaTeNbHOE U HOPMalbHOE YCKOPE-HUS TOUKMU.

5. 3apaum kuHemaTrku abcontoTHo TBEPLOro Tena. [ocTynatenbHoe ABMXEeHWe TBEPLOro Tena.

6. TeopeMa 0 TPaeKTOpPUSIX, CKOPOCTSIX M YCKOPEHUSIX NOCTynaTeNnbHO ABMXYLWErocs TBEpA0ro Tena.

7. BpalieHvie TBEpOro Tena BoKpyr HeMoABMXHOM ocu. YpaBHeHVe BpawaTtebHOro ABUXEeHUs. YrnoBasi CKopocTb U
yrnoBoe yCKOpeHve TBEPAOro Tena.
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8. BpauweHve T8EpAOro Tena BOKPyr HENOABMXHON och. BekTopHbie hopMynbl AN CKOPOCTER U YCKO-PEHMNI TOHEK
Bpaularouierocs Tena.

9. MNnockoe oeuxeHne TBEpAOro tena. CeegeHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NN0CKOW conrypbl B ee
NIOCKOCTMW.

10. lMnockoe asuxeHwe TBEPOOro Tena. PasnoxeHune OBUXEHNS MNNOCKOW OUrypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXeHMs. YpaBHEHUS NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne cKopocTeln To4eK TBEPAOro Tena npu NI0CKOM ABUXEHUN. MIHOBEHHbIN LEHTP CKOPOCTEN MNOCKON
dourypesl.

12. OnpeneneHne yCKOPEHNiA To4eK TBEPLOro Tena Npu NIOCKOM OBMXEHNN.

13. KnHematuka CnoXxHoro OBuXeHns To4kn. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CNIOXKHOM OBUXEHU.

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

Crartuka

15. MNpenmet cTatukm 1 €€ oCHOBHbIE 3a8a4n. OCHOBHbIE ONPenENneHNs U MOHATUS CTaATUKN.

16. Akcroma pasHoBecust AByX cui. AKCMomMa NpucoeauHEHNs U NCKNIOYEHNS ypaBHOBeWMBAOWMXCS cun. Akcrnoma
napannenorpamma. AKCMoma paBeHCcTBa AeicTBna 1 npotusoaenctaus. MpuHumn 3ateepaesaHmns. MpuHumn
0CBO6OXAEMOCTU OT CBA3M.

17. Teopema 0 paBHOBECUW TPEX HENAPANNENbHbIX CUN.

18. Crctema CXoLsIWmnxes cun; NprMBeaeHne K paBHOAeNCTByOWeR. AHanMTUYeckuin cnocob onpeaene-Hus
paBHOOENCTBYIOLWEN.

19. 'eoMeTpuYeCcKne N aHaNUTUYECKUE YCNIOBMS PAaBHOBECUS CUCTEMbI CXOAAWMXCS CUI.

20. MOMEHT cunbl OTHOCUTENbHO TOYKM (LeHTPA).

21. MOMEHT cunbl OTHOCKTENBHO OCW.

22. CBS3b MEX Y MOMEHTaMM CU/bl OTHOCUTENBHO OCU 1 OTHOCUTENIBHO TOYKM, NeXalleln Ha OCu.

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

25. NapannenbHblil NTepeHoC cuibl (neMMa o napanfiefibHOM nepeHoce Cunbl). [ NaBHbI BEKTOP W rNaB-Hblii MOMEHT
CUCTEMBI CUI.

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

27. YcnoBwue CywWwecTBOBaHUS paBHOLENCTBYIOWEN ANS CUCTEMbI CUTT.

28. YcnoBus paBHoBecust abCcontoTHO TBEPLOro Tena npu AeiCTBUM Pa3NNYHbIX CUCTEM CUI.

29. Tpm hopMbl YCNOBUIA paBHOBECUS NIOCKOW CUCTEMbI CUII.

30. Cratmuyecku onpenensieMble U CTaTUYECK HEONPELENMMbIE 3a4a4K.

31. PaBHoBecue TBEPOOro Tena npu Hanuummn TpeHns. TpeHne ckonbXeHus. TpeHne KadeHus.

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

HduHamnka

33. MNpenMeT 1 0CHOBHbIE 3a4a4n AuHaMUKM. OCHOBHbIE MOHSATUS U 3aKOHbI KNAaCcCUYeCKOol MexaHuku. ViHepumanbHas
cucTema oTcyéTta. MpuHLMN OTHOCUTENBHOCTY KNAacCUYeckon MexaHnkn. OCHOBHbIE NPeACTABMEHWS O MPOCTPAHCTBE U
BPEMEHN.

34. ndpchepeHumanbHble ypaBHEHUS IBUXEHUS MaTepranbHOM TOYKM B MHEPLMANbHOM CMCTEME OTCHETa Npu
pasnuyHbIx crnocobax 3agaHus asuxeHns. Cunel B auHamuke. Teopema 06 U3MEHEHUN KONMYECTBA ABVXEHUS
MaTtepuanbHOR TOYKN.

35. BTopasi ocHOBHas 3aaya AvHaMuKy Anst TOYKM 1 e€ pelieHne B YacTHbIX Cnyvasx 3afaHus cunbl. MNpsMonvHeiiHoe
IBUXEHWe MaTepuanbHO TOYKM NoA AEACTBMEM CUNbI, 3aBUCSILLEN OT BPEMEHU; NPsS-MONMHeRHoe OBUXeHne
MaTtepuanbHO TOYKM NOA OEVCTBUEM CUNbl, 3aBUCSILLER OT MONOXEHUS TOYKU; NPSAMONIMHENHOE ABUXEHNE MaTepuabHOM
TOYKM NOL OEACTBUEM CUSibl, 3aBUCSILLEN OT CKOPOCTMU TOUKM.

36. Teopema 06 U3MEHEHUM MOMEHTA KONNYECTBA LBUXEHUS MaTepranbHol Toukn. Cryyail CoxpaHeHNst MOMEHTA
KONMYeCTBa OBUXEHUS MaTEPUaNbHOM TOYKN.

37. OnemeHTapHas paboTa cunbl; paboTta Ha KOHEYHOM MyTW. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEeprin
marepuanbHON TOYKN.

38. MoTeHumanbHble cunbl. CMNoBoe none, YCnoBus NoTeHUManbHOCTM CUIOBOTO MoJisl. 3aKOH COXPaHEHNS MEXaHUYeCKOoM
3Heprum maTepuanbHol To4ku. MIHTerpan aHepruw. MoHATUE O paccevBaHuW NOMHOW MEXaHNYECKOo 3Hepruu.

39. MoTeHuManbHas aHeprust cunbl TSXecTu. MoTeHumanbHas aHeprust Nons LeHTpanbHbiX cun. MoTeH-unanbHas
3Heprus BoCCTaHABNMBAIOWEN CUNbl MPYXWHbI.

40. KonebatenbHoe OBUXEHUE MaTepuanbHoi To4ku. CBOBOOHbIE He3aTyxatwme konebaHns MaTepu-anbHOM TOUKM.
YpaBHeHne 1 rpagouk ceoboaHbIx konebaHuin. AMNnuTyaa, 4actota v pasa konebaHuii.

41. 3atyxarowue konebaHns MatepuanbHON TOUKK. 3aBUCMMOCTL KOOPAMHATEI MaTeEPUanbHOM TOYKM OT BPEMEHM Mpu
3atyxawowumx konebaHusx (Cnyyan mManoro ConpoTMBREHUs, cnyyali 60nbWOro ConpoTMB-NeHus). Aneproanyeckoe
LLBUXEHUE TOYKM.

42. BbiHyxeHHble konebaHusi MatepuanbHoi To4kn. BbiHyXOeHHbIe konebaHnsi Npu OTCYTCTBUAN CO-NMPOTUBNEHNSI.
KoagodpmumeHT auHaMmnyHocTu. SBneHne GueHwii.
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43. BbiHyxaeHHble konebaHns MatepuanbHOn To4kK. BeiHyX AeHHbIe konebaHns Npu OTCYTCTBUAM CO-NMPOTUBNEHNS 1 NMPW
p = w. 5lBNeHve pesoHaHca.

44. KonebatenbHoe OBUXEHUE MaTepuanbHO TOHYKM. BelHy X aeHHbIe konebaHus Npy Hann4YmMmn BA3KOr0 CONMPOTUBNEHNSI.
OnpeneneHvie obWero pelweHns HEOAHOPOLHOrO AMPIEPEHUNANIBHOIO YPaBHEHWS Bbl-HYXAEHHbIX KonebaHuii.
45. AMnanTya, yactoTa v gpasa BblHy>XAEHHbIX KonebaHuii.

46. [mHammka HecBoboaHOM MaTepuasnbHol To4kn. Ceasn. MpuHUMN ocBoboXaaeMocTu 0T CBS3U. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrun ans HecBoOOLHOrO ABUXEHMSI.

47. OnddoepeHumanbHble YpaBHEHUS OBUXEHNS MATEPUANbHON TOYKM MO 3a4aHHON HEMOABUXHOWN Kpu-BOWA.
48. MatemaTtnyeckuin MasTHUK. BbiBoa doopMynbl nepuona konebaHnii MaTeMaTnyeckoro MasTHUKa.

49. OCHOBHOE ypaBHeHWE OUHAMMKI OTHOCUTENBHOIO ABUXEHUS; NepeHocHas 1 Kopronmcosa cuibl MHEPLWN.
OTHocuTenbHoe paBHoBecue. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEPTUU B OTHOCUTENb-HOM ABUXEHWN.

50. MexaHn4eckas cuctema; knaccugoukaumst cun, OencTeyowwmx Ha cuctemy. CBocTBa BHyTpeHHMX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepuun Tena.

51. dndpchepeHumanbHble ypaBHEHUS IBUXEHUSI CUCTEMbI MaTepuabHbIX TO4eK. Teopema 0 ABMXEHUN LeHTpa Macc
CUCTEMBI.

52. TeopeMa 006 N3MEeHeHUN KonnyecTBa ABUXEHUS MeXaHUYeCKon CUCTEMBI. MHTeraH KonnyecTtBa OBXeHU4
MEeXaHN4eCKOW CUCTEMBI.

53. MoMEHT KonnyecTBa ABUXEHNS MEXAHNYECKOA CUCTEMDI (KI/IHeTI/I‘-IeCKVIVI MOMeHT) OTHOCUTENbHO HENnOOBNXHOIo
LUeHTpa n OTHOCUTENbHO HernoaBMXHOM OCW. TeopeMa 06 U3MEHEHUN KUHETUYECKOrO MOMEHTA. MHTeraﬂ KNHEeTn4ecKoro
MOMeEHTa.

54. KuHetnyeckasl aHeprusi MeXaHn4ecKkom cUCTeMbl 1 crnocobbl eé BuldncneHusi. KuHetudeckasl aHeprusi TBEpAoro tena
B Pa3/IMYHbIX CNy4asx OBMXeHus. MOMeHT nHepuun TBEpOoro Tena.

55. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrn MexaHu4eckor cucteMbl. PaboTta (anemeHTapHas pabota cubl,
nonHas pabota cunbl, CyMMa aieMeHTapHbIX paboT cun, cyMMa nonHbix paboT cun). YCno-sus, Npv KOTOPbIX
cobnoiaeTcst 3aKOH COXPaHEHNS MOMHON MeXaHWYEeCKOW SHEPTUN CUCTEMBI CO CBA3S-MU.

MNpuknagHasa mexaHuka

56. PactaxeHue-cxartne NnpsMONMHERHbIX CTEPXHENA.

57. HanpsixeHuns B nonepeyHbIX CEHEHUSAX CTEPXKHSAX NMPY PaCTSXEHUN-CXaTum

58. HanpsixeHuns B ce4eHNsX, HAKNOHEHHbIX K MONEPEYHOMY CEHEHMIO NMPU PaCTSXEHUN-CXaTun

59. MpogonbHbie 1 NonepeyHblie AedoopMaumm Npy pacTaxXeHUn-cxartuun.

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

61. Moaynb ynpyroctn. KoagpgpuuueHT lNMyaccoHa.

62. OnpepeneHne oceBbix NepemMeLLeHin NPy PacTSXEHUN-CXaTuun.

63. OnpeneneHne yaoiMHEHUS CTEPXKHS NPW PacTSXEHUU-CXaTum.

64. PacTsixeHue-cxatue ¢ y4etoM cobCTBEHHOro Beca.

65. Monbop ceyeHuii C y4eToM COBCTBEHHOMO Beca Npu pacTsiXeHUN-CXaTuu.

66. VicnbiTaHns Mateprnanos Ha pacTsaXeHue.

67. OCHOBHble MEXaHM4YeCKue XxapakTepucTnki matepuana.

68. Pacyét Ha NpOYHOCTb MPU PacCTAXEHNM-CXATUN.

69. OnpeneneHne [onycKaeMblX HANPSXeHWA.

70. Ctatnyecku Heonpegenumble cuctembl. CTeneHb CTaTM4eckoin HeonpenenmocTu.

71. MNpuMep peleHns cTaTtmyeckn HEONPELENUMOl CUCTEMbI, paboTarolleil Ha pacTaXeHMe-cxaTme.
72. HanpsixxéHHoe coCTosIHME B TOYUKE.

73. edopmMupoBaHHOE COCTOSHUE B TOYKE.

74. ['naBHble nedopmaumu.

75. OKcTpemanbHble KacaTenbHble HanpsxeHus. [NoHaTue o YncTom casure.

76. KpyyeHne. HanpsxeHus un gecopmaumm.

77. N3rnb. Mnockuii na3rnb. Yuctolit narmb. Mprmepbl Ynctoro narnba.

78. OcHOBHble 3Tanbl NpoLecca NPoeKTMpoBaHus. NMoHATUE O TEXHUYECKOI CUCTEME 1 €€ BNeMEHTax.
79. MalwvrHHbIA arperar 1 ero coctasHble YacTu. Knaccudprkauus mawmH. MexaHnsm n ero aneMeHThbl.
80. Knaccugpoukauus kKnHemaTnyeckux nap.

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

82. CtpykTypHas knaccudpmkaums mexaHmamos no Accypy. CTpyKTypHbIA aHanu3 MexaHn3ma.

83. MNMoaBMXHOCTY U CBSI3M B MexaHu3Me. MNMoHsATUE 06 N36bITOYHBIX CBS3SX U MECTHbIX MOABUXHOCTSIX.
84. KnHematunyeckoe uccnenoBaHne TUMOBbLIX MEXAHN3MOB: PblYaXHbIX, 3yB4aTblX, KyNaukoBbIX, MaHUMYNSATOPOB.
85. Ctatnyeckuin n KWNHETOCTaTMYECKUIA CUNOBOIA PACHET TUMOBbLIX MEXaHU3MOB.

86. ['pachoaHanmTnyeckmin MeTon NnaHoB cun.

87. MexaHnyeckme xapakTepUCTUKN MALIMH.

88. MexaHn3Mbl C BbICWIMMW KUHEMATUYECKMMM Napammn 1 nx Knaccmunkawms.

89. 3ybyaTble nepenayn n ux knaccudpmkaums.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

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

Ins sauéra:

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

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpoOnsi hesiTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUPOBaHUSA KOMMETEeHLUN 6annos
CemecTp 5
TeKyL it KOHTPOIb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3afaHne No OCBELLEHMIO oOnpeaenéHHbIX TEoOPETUYECKNX
JomauwHee BOMPOCOB Wnn peleHnio 3aaady. PaboTta BeInonHAETCS NMMCbMEHHO AoMa U 1 10
3anaHve cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNe MeToAaMm, YMEHNS N HaBbIKW,
HeobxoauMble ANs BbINOAHEHWS! 3aAaHNIA.
YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNaNAMW, COOBIWEHNSAMM, NOMONHEHNSIMW, YHaCTBYIOT B 2 5
OMCKycCcuUW, 0TBEYatoT Ha BOMNpOoCkl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
CemecTp 6
TeKyLUin KOHTPOIb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMI0 onpeaenéHHbIX TEoPETUYECKNX
JomalwHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeImonHAETCS NMMCbMEHHO AoMa U 1 5
3anaHve cnaétcs npenogasatento. OUeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKME CNocoBHOCTU, BNafeHNe MeTOAaMM, YMEHNS N HaBbIKW, 3 5
HeobxoauMble 45151 BbINOSHEHWS! 3aAaHNUIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B YacCkl ayanTopHoi paboTel. Obyyarowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 20
BbINOMHAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNnaaeHme
MEeToaMu, YMEHMS N HaBbIKW, HEOOXOAUMbIE AN BbINOMHEHWS 3a0aHNIA.
NabopatopHble (B ayantopun, OCHaWEHHO COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatolmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 4 5
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.
9k3aMeH OK3aMeH HaueneH Ha KOMMNNEKCHYHO NPOBEPKY OCBOEHMS ANCLUMINHDL. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpochl (3afaHus) no Bcem TeMam kypca. Obyyatowemycs naértcs
BpeMs Ha noarotoBky. OLueHnBaeTCs BNageHne MateprasnoMm, ero CUCTEMHOE
OCBOEHIME, CMOCOBHOCTb NPUMEHSTD HYXHblE 3HAHNS, HABbIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLIMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.

7. NepeyeHb nuTepatypbl, HE06X0AMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucuMnauHbI (MOSYNs) NpeanonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepatypb.
Nutepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):
- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;
- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

CtpaHunua 18 ns 23.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

KasaHckuin (Mpreonxckuin) @egepanbHbli yHuBepeuTeT - www.kpfu.ru
OBC ZNANIUM.COM - http://znanium.com/

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

OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru

OBC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn CucteMaTManpoBaHHbIe 3HaHNS MO U3y4aeMon AMCUUMNIMHE 3aKNaabiBATCS Ha NEKLMOHHbIX
3aHSATUSAX, MOCELWeHNe KOTOpbIX yHawmummcs 06si3atenbHo. B xone nekuum oHy BHUMAaTeNbHO cnenat
3a XO[IOM M3NOXEHWS Matepuana nektopa, akkypaTHo BelyT KOHcnekT. KoHCcnekTMpoBaHue nekumim -
o[Ha 13 POpPM aKTUBHOV CAMOCTOSITENbHOW paboThbl, Tpebytowas HaBbIKOB U YMEHUI KPaTKo,
nocnenoBatenbHO M OrMYHO COOPMMPOBATE MONOXEHWs TeM. HesiCHbIe MOMEHTbI BbISICHSIIOTCS B
KOHLIe 3aHSITVS B OTBEAEHHOE HA BOMPOCHI BpeMsi. PEKkoMeHOyeTCs B kpaTyaiime cpoku nocne ee
npocnywuneaHmsi npopaboTtaTb Matepuan, a KOHCMNEKT JOMOMHUTL Y OTKOPPEKTUPOBATb.
Mocnenytowas paboTta Han TEKCTOM NEKLMN BOCNPOM3BOAWT B NaMsATV ee coaepXxaHue, No3Bonsiet
LOMOJIHUTB 3annCb, BbIAENNTL FaBHOE, TBOPYECKU 3aKPENUTL MaTepran B NamsiTy.

npakTuyeckue | MoceweHune n pabota cTyLeHTa Ha NPAKTUYECKOM 3aHATUM NMO3BONSET B MPOLECCE PELIEHUS
3aHsATUA NpakTUYECKMX 3334 U KONNEKTMBHOMO 0OCYXAEHNS PE3yNbTATOB UX PELEHNs rnybxe YyCBOUTb
TEOPETUYECKIE MONOXEHNS, CROPMMNPOBATL OTAENbHBLIE NPAKTUYECKNE YMEHNS N HABBLIKU, HAYYNTbCS
npaBunbHO 06OCHOBbLIBATb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO 1 MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNUPOBaTb BbIBOLbI 1 NPennoXeHus. PaboTa Ha NpakTMYeCKOM 3aHATUM naeTt
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCLUMNANHY U NOLrOTOBUTLCS A5 CAMOCTOATENBHOM
paboTbl. B npouecce BbINONHEHMS ayANTOPHbBIX NPaKTUYeCKuXx paboT CTyneHT NoaTBepXaaeT
MONYYEHHbIE 3HAHNSA, YMEHWS U HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLLME KOMMETEHLUN.

nabopaTopHbie| JTabopaTopHble 3aHATUSA 3aBepLAIOT U3yYeHne Hanbonee BaxXHbIX TeM y4ebHon ancumnavHbl. OHK

paboTbl cnyxar Ons 3aKpenneHus N3y4eHHOro Matepuana, pasBuTus YMEHWA 1 HaBbIKOB NMOArOTOBKM
[0KNanoBs, cooblueHnin, NprobpeTeHns onbiTa YCTHLIX NYONNYHBIX BbICTYMNNEHWIA, BeAeHUS OUCKYCCUK,
apryMeHTaumm 1 3aliuTbl BblABMraeMbiX MONOXEHWIA, @ TakxXe ONs KOHTPONS npenogasaTtenem
CTeneHn NoAroToBAEHHOCTU CTYAEHTOB MO U3y4aeMol AUCLUMINHE.

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

TenbHas yMeHVe co3gaBaTb TeKCTbl. YPOBEHb U FybuHa YCBOEHUS! AUCUMIINHBI 3aBUCAT OT akKTUBHOM U

pabota cuctemaTnyeckon paboTbl Ha NEKUMSIX, U3YHEHUSI PEKOMEHOO0BAHHON NMTEPAaTypbl, BbINOIHEHMUS
KOHTPO/bHBIX MMCbMEHHbIX 3a4aHuii. B cnydae 3aTpyaHeHWiA, BO3HMKAOWMX MPU M3yHeHnn y4ebHol
LUCUMMNVHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTauMeln K npenonasaTento, peanmays
pasnnmyHbie KOMMYHMKALVNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYbTaumm (HEMOCPEACTBEHHO B
YHMBEPCUTETE B Yacbl Npnéma npenogaBartens, 3a04Hble KOHCynbTauumn (MoCpeacTBOM 31EKTPOHHOW
noyThl).
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Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbI onpoc | MoaroToBka K onpocy NpoBoAMTCS B X04e CaMOCTOSITENbHOW paboThl CTYAEHTOB 1 BK/loYaeT B cebsl
MOBTOPEHME NPONAEHHOro MaTtepmana no Bonpocam npencrosiiero onpoca. NMoMMMo 0CHOBHOIo
mMartepuana CTy4eHT OONXEH U3Y4nTb OOMOMHUTENbHYIO PEKOMEHOO0BAHHYIO NUTEepaTypy W
MHJPOpMaLMIO MO TeMe, B TOM YMcne ¢ Ucnonb3oBaHneM MIHTepHeT-pecypcos. Onpoc npeanonaraet
YCTHbIVi OTBET CTyAeHTa Ha OUH OCHOBHOM 1 HECKONbKO JOMONHMUTENbHBIX BONPOCOB NperogasaTens.
OTBeT cTyOeHTa [ONIXXeH NpencTaBnsiTb coboi pa3BEpHyTOe, CBS3aHHOE, NOTMYECKM BbICTPOEHHOE
coobuieHue. Mpu BbICTABNEHNM OLEHKWN NpenoaasaTte/b YYMTbiBAeT NPaBuIbHOCTb OTBETa Mo
coaepXaHuio, ero NocnenoBaTenbHOCTb, CAMOCTOSITENIbHOCTb CYXXAEHWUI 1 BbIBOAOB, YMEHNe
CBSI3blBATb TEOPETUYECKME MOMOXEHNS C NPaKTUKOW, B TOM YKcne 1 ¢ Byayliei NpodyeccrnoHanbHo
LesSITeNbHOCTbLIO.

nMcbMeHHoe | Mpu BbINONHEHUM NMUCbMEHHBIX AOMAWHKX 3a4aHni HE0BX0AMMO CHaYyana NpPo4YnTaTh OCHOBHbIE
IomallHee | MOHATMS U MoAXoA4bl Mo TeMe 3afaHust. [pu BbINOAHEHWN YNPaXKHEHUSI UK 3a4a4M HY>XXHO cHaYana

3afaHve MOHATb, 4TO TpebyeTcs B 3aa4e, Kako TEOPEeTMHECKMIA MaTepuan Hy>XHO UCMONb30BaTh, HAMETUTD
MnaH peleHns 3agayuv, a 3aTeM NPUCTynnTb K pacyéTam 1 caenatb Ka4eCTBEHHbIN BbIBOL.

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
npovn3BoACTB".

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: 3a04HOE

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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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.25 Teopernyeckas v npuknanHas MexaHmka

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: 3a04Hoe

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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