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

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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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
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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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
MnK-2 CNOCOBHOCTLIO BbIBMPAaTL OCHOBHbLIE M BCMIOMOraTtenbHble MaTepuanbl ois

N3roTOBNEHWS N3Oenunii, cnocobbl peann3aunm OCHOBHbIX TEXHONOrM4eCcKnx
npoueccos, aHannTnyeckme n 4YncneHHble MetTobl npu pa3pa60TKe nx
MareMmaTun4yeckmx Mogenemn, MetTolbl CTaH4APTHbIX UCMbITAHWIA MO ONpeaeneHnio
ON3MKO-MEXaHNYECKNX CBONCTB M TEXHONOMMYECKNX nokasarenen marepuanos u
rOTOBbIX U3L4ENUNA, CTAHAAPTHbIE METOObI X NPOEKTUPOBAHUS, MPOrPeCcCuBHbIE
MeToObl aKCnyatauum nanenuin

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

Cnocobbl HaxoXAeHUst HeobXoAMMbIX cun, obecneynBalolnx 3aaaHHOE ABUXEHME UK paBHOBECKE 3/IEMEHTOB U
3BEHbeB Pa3/InyHbIX MEXaHN3MOB, MALLVH N COOpy>K€HI/H7I;

anIHLI,I/II'IbI nycnosus pa60TbI, TUNOBbl€ KOHCTPYKUWN N KOHCTPYKTUBHbIE COOTHOLWEHUNA 3N1eMeHTOB, TEXHONOIMIO
N3roToBneHmns n CéOpKVI, Tpe6OBaHVIﬂ K TOYHOCTU TUMNOBbIX geTtanen n C60p0'-IHbIX eaNHNLL,

MeToab!l BbINONHEHUS KWHEMATUYECKMX U reoMeTpmnyeckunx pacyeTos,

OcHosbl Bbl60pa marepuanos U METOLOB UX YNPOYHEHNS, 3arnacoB NPOYHOCTN U JOMNyCKaeMblX HANPSAXEHNA Npu
pac4yete getanen MawmuH B YCNOBUAX CTATUYECKOro U AVHAMUYECKOr0 HarpyXeHus;

MeToauKy COCTaBNEHUS PACHETHbBIX CXEM 1 ONPEAENEeHUs AeACTBYIOWNX HArpy30K; (OPMY/bl OPUEHTUPOBOYHbIX -
MPOEKTHBIX M YTOYHEHHBIX - MPOBEPOYHbBIX PACYETOB HA MPOYHOCTb, MBHOCOCTOMKOCTb, XECTKOCTb, TENNOCTONKOCTD,
BUBPOYCTONYNBOCTD.

JonxeH ymeTtb:
[Wcronb3oBaTh pasnuyHbie OPMYTbI ANst HAXOXAEHNS KUHEMATUYECKUX W AMHAMUYECKMX XapaKTepucTiK
N3y4aemoro OBUXEHNS N aHann3npoBaTb NOMyYeHHble pesynbTaThl;

AHaﬂVI3I/IpOBaTb ycnosus pa6OTbI KOHKpPETHbIX nertanen, Y3710B 1 MaWWH N 060CHOBaTb OCHOBHbIE TpGéOBaHVIFI,
KOTOPbIM OO0N>XHbI OHM OTBEeYaTb,

BbibrpaTb paunoHanbHbIl METOL pacyeTa KOHKPETHOW feTany unm yana;
O6ocHoBaTb BbibOp MaTepuana 4ns Toi Unmn MHoW aeTanu;

BbibrpaTb onTuManbHyto hopMy 1 cnocob KpenneHus netanw;
Onpenensitb OCHOBHbIE pa3Mepbl AeTanu.

JHonxeH Bnagetb:

DMeTO,D,aMI/I 1 cnocobamu onpeneneHns 3aKOHOB OBUXEHUA Unn YCHOBMVI paBHOBECUA MaTepmaanon TO4YKWN,
abcontoTHO TBép,D.OFO Tena, nx CUCTeM 1 pas/inyHbiX MEXaHN3MOB U YCTpOIZCTB Nno 3adaHHbIM ChNam;

YMeHMEM, NCX0Ls U3 aHaNn3a KOHKPETHbIX YCOBUIA 3KCMyaTauym MawwvHbl, oopMynmpoBaTb TpeboBaHms,
npenbsBRsieMble K LeTansiM 1 MalwuHaM;

MeTonamum pacyeTa netaneit MaluH;

YMeHueMm BoibpaTtb OnTMasibHbI CNOCcob CoeaMHeHUs aetanei;

YMeHneM oLeHnBaTh LienecoobpasHoCTb NPUMEHEHNS TOFO UM UHOTO BUAA MexaHWYyeckux nepenay ons 3anaHHbIX
KOHKPETHbIX YCIIOBUIA.

JlonxeH 0eMOHCTPpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

CnocobHocTb:

NMOHMMAaTb €4MHCTBO Pa3/INYHbIX OOPM OBUXEHUS, POJb 3aKOHOB MEXAHUKU MPY aHanu3e SBneHni Npupoab;

K KOHCTPYKTOPCKOW LeATENbHOCTY;

NPVMEHSITb METObI FpacPnyeckoro NnpeacTaBneHnst 06 beKTOB SHEPreTNYECKOro MalMHOCTPOEHWS, CXEM U CUCTEM.
[(OTOBHOCTb:

NPUMEHSITb pe3ynbTaTbl OCBOEHNS AUCUUMNANHLI B By nylleil NpodeccuoHanbHom 4esiTeNbHOCTH;
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npeanctaBnATb TEXHNYECKYHO JOKYMEHTAUMIO B COOTBETCTBUN C Tpe6OBaHI/IFIMI/I €aMHON CUCTEMOM KOHCprKTOpCKOVI
OOKYyMEeHTauunn.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.15 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 15.03.04 "ABTOMaTM3aLMs TEXHONOMMYECKMX NPOLECCOB M MPOU3BOACTB ()" 1 OTHOCUTCS K
6a30Boi (06WenpodeccuoHanbHOM) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 18 yaca(oB), B TOM 4ncne nekuun - 6 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 12 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas pabota - 50 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 4 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: OTCYTCTBYET B 3 CeMecTpe; 3a4eT B 4 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buabl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oucumnnuHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N monyns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. TeopeTuyeckas mexaHuka.
BeeneHne. KuHemaTtuka TO4KM.
1.|lMocTtynatenbHoe OBuXeHve 3 1 0 0 8
TBEPIOro Tena. BpaweHue TBEpaoro
Tena BOKPYr HEMOOBMXHOM OCW.

Tema 2. [nockoe aBuxeHne
2.[rBépnoro Tena. CnoxHoe gBuXxeHue 3 1 0 0 8
TOYKM.

Tema 3. Ctatuka. OCHOBHble
MOHSATUS N aKCUOMbI CTaTKKM.
CucTtema cxopawmxcs cun. Teopus
o [MomenTOB 1 nap cun. PaBHoBecre 3 1 0 0 8

‘labcontoTHO TBEPAOro TENa.
PaBHoBecwve Tena npu Hann4mm
TpeHus. LleHTp TaxecTn TBEpOoro
Tena.

Tema 4. BeeneHvie B AMHAMUKY.
3akoHbl HbloToHA. 3agayn
4.|puHamukn. JuHammnka Hecsob6ooHOM 3 1 0 0 8
TOYKW, ONHAMMNKA OTHOCUTENBHOIO
OBUXEHNS TOYKW.

Tema 5. MNpsimonnHeliHble konebaHns
5.[toukn. Cuctema matepuanbHbix 4 0 0 3 4
TOYEK.

Tema 6. Obwue TeopeMbl AMHAMUKM
mMaTepuanbHOM TOYKU U

6.[MexaHn4yeckon cuctembl. 4 1 0 3 5
MpunoxeHns obwmx Teopem
OVMHaMWKN K TBEPAOMY Teny.
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 7. Teopust MaWwmH 1
MexaHu3amoB. CTpykTypa u
Knaccugoukaums MexaHn3MoB.
7. KnHematnyecknin aHanm3a 4 0 0 3 4
MexaHu3MoB. [etanu maluH.
MexaHu4yeckue nepegadu.
Tema 8. ConpoTneneHne
maTepuanos. OCHOBHbIE MOHSATUSI.
8./9ntopbl BHYTPEHHMX ycunuia. 4 1 0 3 5
PacTsxeHne n cxatne npsMoro
6pyca.
NToro 6 0 12 50

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. TeopeTnyeckasa mexaHuka. BeepeHue. KuHematuka toukum. NocrynarenbHoe ABuXeHUe TBép,IJ,OFO Tena.
BpaleHue TBép,IJ,OfO Tena BOKpPYr HernoABMXHOW OCWU.

MpeamMeT 1 pasnens! LUCUWNAKHBI, UX 3aaadun. KnHematmka Touku. KoopamHaTHbIA cnocob 3anaHus ABUXEHNS TOUKM.
BekTopHbI cnocob 3anaHus OBUXEHUS TOYKW. ECTecTBEHHDBIN cnocob 3anaHns OBUXEHMUS TOUKMW. TpaekTopus 1
ypaBHeHWe OBUXeHNS TOUKU. CKOPOCTb M YCKOPEHUS TOUKU M X ONpeLeneHne Npu pasnnyHbix cnocobax 3anaHus
aBuxeHns. KnHematvka teépnoro tena. MoHatue o6 abcontoTHo TBEPLOM Tene. MocTynatensHoe aBUXeHEe TBEPLOro
Tena. BpauweHue TBEpLOro Tena BOKpYr HEMNOLBUXHOM ocy. YpaBHEHWE BpallaTenbHOro ABnXeHns. Yrnosas cKopocTb U1
yrnoeoe yckopeHue Tena. CKoOpoCTW 1 YyCKOPEHUS TOUeK TBEPLOro Tena, Bpallalollerocst BOKPYr HEMOABUXHOM OCH.

Tema 2. NMnockoe aBnxeHue TBép,IJ,OFO Tena. CnoxHoe ABUXEHUEe TOUKWU.

MNnockoe nBuxeHwe TBEPAOro Tena n ABUXEHNE NNOCKON chunrypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHUS ToHeEK
NNOCKoW courypbl. PasnoxeHve ABUXEHNS NNOCKOW hUrypbl HA NOCTynaTenbHoe ABUXEHME BMECTE C MOMOCOM U
BpalleHne BOKpyr nontoca. YpaBHeHNs ABUXEHUS NNOCKOW courypbl. Teopema o NpoekLmnsix CKOPOoCTein ABYX To4eK
nnockoi gourypbl. MrHOBEHHbIN LEHTP ckopocTeir. CnoxXHoe ABMXEHUE ToUKM. ABCONOTHOE, OTHOCUTENBHOE,
NepeHOCHOE ABUXeHWS. ABCONIOTHLIE, OTHOCUTENbHbIE, MEPEHOCHBIE CKOPOCTU 1 YCKOPEHUs. Teopema CnoxXeHus
ckopocTei. Teopema o cnoxeHun yckopenuin (teopema Kopuonuca). Mogynb n HanpasneHvne Koprnonvucosa ycKopeHus.
MpuMepbl Ha NTPUMEHEHNE TEOPEM O CIIOXEHUN CKOPOCTEN N O CAIOXEHUN YCKOPEHWIA NpK NOCTynaTeNbHOM 1
BpalatenbHOM NePEeHOCHOM ABUXEHUSX.

Tema 3. Ctatuka. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKK. CUCTEeMa CXOASALLLUXCA CUN. Teopns MOMEHTOB U nap
cun. PaBHoBecue abCcontoTHO TBEpPOOro Tena. PaBHoBecue Tena npu Hanuumm TpeHus. LLeHTp TaXecTu TBEPOOro
Tena.

Mpenamet ctatukm 1 €€ ocHoBHble 3a8a4n. OCHOBHbIE ONPeneneHns N NOHATUA CTaTUKWU. AKCUOMbI CTaTUKMW.
HecsobonHoe 1BEpLoe Teno. Cesau. Peakunu cBszein. Teopema 0 paBHOBECUU TPEX HeMapannenbHbIX CUN.
MHoroyronbHuk cun. Cuctema CxoAsIWmNXCs CUN: NpYBeLeHNe K paBHOAENCTBYOWeEN. [[eomeTpryeckme 1 aHanmTnyeckme
yCnoBms paBHOBECUS. Teopns MOMEHTOB 1 Nap cuin. MOMEHT Cunbl OTHOCUTENBHO TOYKM (LeHTpa). MOMEHT cunebl
OTHOCUTENbHO ocK. lMapa cnn 1 eé MOMeHT. SKBMBANEHTHOCTb Nnap. [(NaBHbIA BEKTOP W MMaBHbIA MOMEHT CUCTEMbI CUI.
Ycnosus paBHoBecust abCcontoTHO TBEPLOro Tena npu LeRCTBAN pasnmyHbix cucTeM cun. CTatnyecky onpeaenumble 1
cTaTtmdecku Heonpedenvmble 3anayn. PasHosecue TBEPOOro Tena npu Hanuymm TpeHns. TpeHne ckonbxeHus. TpeHne
kayeHusi. Konyc TpeHus. LleHTp taxecTn TBépaoro tena. LieHTp TaxecTn nnockoi courypbl. CTaTnyeckmin MOMEHT
nnowaau nNaockowm ourypbl OTHOCUTENbHO ocK. LIeHTp TaxxecTn nuHun. MeTtonbl onpeneneHns LEeHTPOB TSXeCT Ten.
MNMonoxeHre ueHTpa TAXEeCTU HEKOTOPbIX Ten.

Tema 4. BeepeHue B ouHamuky. 3akoHbl HetoToHa. 3apgaum auHamMuku. JuHammka HeCBOOOOHON TOUKM,
AWHaMMKa OTHOCUTEJIbHOrO OBMXEHUS1 TOUKM.

OcHoBHble NOHATMSA. 3akoHbl HbtoToHa. JdudhdepeHumanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpatHas
3amayn guHamukn. CeoboaHoe nageHve Tena 6e3 yuéta conpoTusneHns Bosayxa. [IeuxeHue tena, 6polweHHoro nog,
YrNIOM K ropu3oHTy, 6e3 yuéta conpoTuBneHus Bosayxa. [BunxeHne nagawlero Tena ¢ y4éToM CoOnpoTUBNEHUS BO3ayXa.
HecsobonHas matepuanbHas Touka. CBs3u U SMHaMuieckre peakuum cesaselt. JugdpepeHumnanbHble ypaBHEHNS
IBUXEHNS TOUKM NO 3aaaHHoi kpmeoi. MpuHumn Janambepa ons To4kmM. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO
nBrxeHus Todkn. MepeHocHas n Kopronucosa cunbl nHepumm. NpuHLMN OTHOCUTENbHOCTU KNACCUHECKOM MEXaHUKN.
Cnyyait OTHOCUTENBHOrO NOKOS.

Tema 5. MpsamonuHenHble KonebaHnUs ToukU. CucTeMa MaTepuanbHbIX TOYEK.
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Buapbl konebatenbHbIX OBUXEHWIA MaTepmaanoM To4kn. CBOBOOHBIE KONEbaHUs MaTepmaanon TOo4ku. CBOBOOHBIE
konebaHus rpysa, nogBeWweHHOro K npyxuHe. rlpVIMepr Ha cBoboHble kKonebaHus. 3aTyxa+om,|/|e konebaHus
MaTepmaanon TOYKW. AﬂepVIOJJ,I/I'-IeCKOG OBUXEHNE TOYKN. BbIHy)KJJ,eHHbIe konebaHus MaTepmaanoM TOYKW. SiBNeHune
6ueHnii. SlBneHne [pe30HaHCca. Cuctema MaTepunanbHbIX TOYEK. TBép,D,OG Teno. Cunel, ﬂeIZCTBYIOUlMG Ha TO4YKN CUCTEMbI.
Ll,eHTp MacCC CMCTeMbl MaTepuanbHbIX TOHEK N €ro KoopaonHaTtbl. TeopeMa O OBMXEHUM UueHTpa Macc. MoMmeHTbI nHepumnn
TBép,D,OFO Tena (CI/ICTeMbI). Pa,umyc nHepunin. TeopeMa O MOMEHTax nHepuunmn TBép,ﬂ,OFO Tena OTHOCUTEeNnbHO
napannenbHbIX ocen. U,eHTpO6e)KHbIe MOMEHTbI NHepuun tTena.

Tema 6. O6LWMe TeopeMbl QUHAMMKU MaTepuanibHOM TOYKU U MexaHu4eckon cucteMbl. MpunoxeHust obLLmMx
TeopeMm AUHaMUKN K TBEPOOMY Teny.

TeopeMbl 06 M3MEHEHWU KONMYECTBA ABUXEHNS MATEPUASIBHON TOYKM U MEXaHMYECKON cncTeMbl. TeopeMbl 06
N3MEHEHUV MOMEHTa KONIMYECTBA LBUXEHUS MaTepranbHOM TOYKM N KUHETMHECKOrO MOMEHTA MEXaHNYECKON CUCTEMBI.
OnemeHTapHas pabota cunbl; paboTa Ha KOHEYHOM MyTu. PaboTta cunbl TSXECTW 1 cunbl ynpyroctu. MoTeHunansHble
cunbl. CunoBoe none, yCnoBeusl NOTEHLMaNbHOCTW CUIOBOrO Nons. TeopeMbl 06 3MEHEHUN KUHETUHECKOW SHEeprum
MaTtepuanbHOM TOYKM 1 MEXAHUYECKOM CUCTEMbI. 3aKOH COXPaHEHNSI MEXaHWUYECKOW SHEPTUM MaTepuanbHOM TOYKN.
OundbcpepeHLmanbHble ypaBHEHMS NMOCTyNaTensHOro ABMXeEHWs TBEpaoro Tena. JudpgepeHumnanbHoe ypaBHeHe
BpaLEeHNs TBEPAOro Tena BOKPYr HeMoABUXHON ocu. Duamdeckuii MasaTHuK. OnpeneneHne UHAMUYECKMX peakLuii
noAWNNHUKOB. JuHamnyeckas ypaBHOBEIEHHOCTb TeNa Ha ocv BpalueHusl. OnbiTHOE onpeneneHne MOMEHTOB HEPLIMA
TBEPLbIX TEN.

Tema 7. Teopusi MalLMH U MexaHU3MOB. CTpyKTypa u Knaccudomkaums MexaHuamoB. KuHematuyeckuii aHanus
MexaHu3MmoB. JleTanu mawimH. MexaHu4eckue nepepayu.

OCHOBHbIE NMOHATUSI MEXaHN3Ma W MaWWHbI, KNaccudouKaLmus MalwnH. SNeMeHTbl MEXaHW3MOB: 3BEHbSI, KUHEMaTMYeCcKue
napbl, nx knaccudoukaums. Kunematudeckue uenu. CteneHb NOABUXHOCTU NMNOCKUX KMHEMATUYECKKX Lenei. MexaHnam
Kak YacTHbIA Cryyan kuHemaTmdeckol uenu. CTeneHb NoaBUXHOCTM MexaHnaMa. MNoHSTME 0 NacCUBHBIX CBA3SX U
NMWHUX cTeneHsix ceoboabl. O630p OCHOBHbIX BUOOB MEXaHU3MoB. KnHemaTtnyeckas cxema MexaH1M3MoB. 3ameHa
BbICLIMX KUHEMATNYECKMX Nap B N/IOCKOM MEXaHU3Me LIensiMM C HUSLWUMK KMHeMaTudeckummn napamv. HavyanbHbii
mexaHusM. pynnel Accypa u nx knaccudoukaumsi. lNocnenoBartensHOCTs 06pa3oBaHust NIOCKOro MexaHmama no Accypy.
CTpyKTypHbIi aHanua nnockoro MexaHvnama. Knaccugoykaumsi nnockmx MexaHmamoB. [ocTpoeHre nnaHoB NonoXeHWi
MEXaHW3MOB C [BYXMOBOAKOBbLIMM rpyrnnamu. [ocTpoeHne TpaekTopuii OTAeNbHbIX TOYEK 3BEHbEeB MexaHuaMa. Meton
NnaHOB CKOPOCTEl U YCKOpeHWit. [ocTpoeHne NnaHoB CKOPOCTEN 1 YCKOPEHWIA A1 MEXaHU3MOB C [1BYXMOBOAKOBbLIMM
rpynnamu. MoHsaTMe 06 N3BbITOYHBIX CBA3SX U MECTHBIX MOABMXHOCTSX. MeTolbl onpeneneHns 1 ycTpaHeHus
N3BbITOYHBIX CBS3EN 1 MECTHBIX NOABUXHOCTER. PPUKLIMOHHBIE Nepenayn, MPUHLMN UX paboTbl, OCHOBHLIE TUMbI.
JocTovHcTBa, HelocTatku 1 o0bnactb NnpumeHeHust. MNepenaTtoyHoe CooTHoWeHKe. PeaykTopbl U MynbTUNAMKATOPSI,
peBEPCUBHbIE YCTPOMCTBA, KOPOOKM Nepenay 1 Bapuatopbl CKOPOCTW. HaaHayeHe peaykTopoB, UX Knaccugukaums.
OCHOBHbIE CXEMbI peayKTOPOB 1 UX 0cobeHHoCTU. Bribop Tuna peayktopa. MynbTunnukatopbl. PeBepcrBHbie
yCTpOWCTBa, OCHOBHblE BUAbl. KOpobky nepenay 1 BapuaTopbl CKOPOCTW, OCHOBHbIE BuAbl. OCHOBHbIE XapaKTEPUCTUKN.
LocTovHcTBa, HepocTatku, obnacTu npumeHerusi. 3ybuatele nepenaqn. Obwue ceeneHns 1 knaccudoukaums 3ybyatbix
nepenay. [locTonHcTBa M HefocTaTku, obnacTv npumeHeHusi. PemeHHble nepenayn. Obwee ycTpoincTeo. JoCTOMHCTBRE,
HepocTaTku, obnactu npumeHeHust. LienHble nepenaymn. Obwme ceenexus. [locToMHCTBA M HELOCTATKW, obnacTu
npumMeHeHusi. YepesiuHble nepenaqun. JOoCTOMHCTBA, HeAocTaTku, 06nacTy NPUMEHEHNSI.

Tema 8. ConpotuBneHue matepuanoB. OCHOBHbIE MOHATUS. DMIOPbl BHYTPEHHUX Yyeunun. PacTtaxeHue n cxartve
npsimoro 6pyca.

3apaum n cogepxaHnue kypca "ConpoTusneHune matepuanos”. OCHOBHble rmnoTesbl. Knaccmgukaumns BHEWHNX
Harpysok: COCpefoTOYEHHbIE 1 pacnpenenéHHble, MOBEPXHOCTHbIE U 06 bEMHbIE, CTaTUYeCcKne 1 OuHaMUYeckue.
PacuéTHble cxeMbl. Bpyc, nnactnHa, 06onoyka - 06bEKThI, U3y4yaeMble B Kypce COMpOTMBIIEHNS MaTepuarnos.
Jedopmauns n nepemelleHns. BHyTpeHHUe cunbl. HanpsxeHus (MonHoe, HopManbHoe, kacaTtensHoe). MeTton ceveHuin.
MocTpoeHne anop BHYTPEHHUX CUM MPU PACTSXEHUN, KPYYEHUN 1 NNockoM narnbe. dudgpepeHunanbHble 3aBUCUMOCTH
mexay M, Q n g npu nnockom narnbe. BelTekatowme 13 HUX cneacTeust. PactsxeHne n cxatne npsmoro 6pyca.
HanpsxxeHusi B ceveHmsix 6pyca. MpoaonbHble 1 nonepeyHble negopMaummn npu pactsxxeHun (cxatum). 3akoH M'yka
npu pactsxennn. Moaynb ynpyroctu. Koadpdomument lNyaccoHa. OnpeneneHne oceBbix nepeMelleHunin. Pacyér Ha
NPOYHOCTb NpU pacTaxeHun. MexaHndyeckme CBoMCTBa Matepmanos. VicnbiTaHne MaTtepuanos Ha pacTsaXeHue.
OCHOBHbIE MEXaHUYECKMEe XapakTepucTnkn matepuana. OnpeneneHme oonyckaeMblX HaNPsS>XXeHWi.

5. MepeyeHb yue6HO-MeTOAMYECKOrO obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actusa. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:

AEKTPOHHBH
CtpaHnua 6 na 22. BBl YHHBEPCHTET
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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMneTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 3
TeKyLLMIi KOHTPO/Tb

1. TeopeTnyeckas mexaHuka. BeegeHune. KnHematmka TOHKW.
MocTtynatenbHoe asmxeHne TBépaoro tena. BpaweHne 18Epaoro
Tena BOKPYr HEMOABMXHON OCH.

lMncbMeHHoe 2. MNnockoe gsuxeHune TBépaoro tena. CnoxHoe OBUXEHME TOYKW.
1 |pomawHee 3apaHue |MK-2 3. Cratmka. OCHOBHbIE NOHATUNS U aKCUOMbI cTaTukn. Cuctema
cxooswmxes cun. Teopns MOMEHTOB 1 nap cui. PaBHosecue
abconoTHo TBEPLOro Tena. PaBHoBecue Tena npu HanuMymum
TpeHus. LleHTp TaxecTun TBEpAOro Tena.

1. TeopeTnyeckas mexaHvnka. BeeneHue. KuHemartmka To4KU.
MNMocTtynatenbHoe gsuxeHwe TBEpLoro tena. BpaweHne 18épgoro
Tena BOKpYr HENOOBUXHOW OCW.

2. MNnockoe oeuxeHne TBEpOoro tena. CnoxHoe ABUXEHME TOYKW.
2 |YcTHbI onpoc MK-2 3. Ctatnka. OCHOBHbIE MOHATUS U akCMOMbI cTatuku. Cuctema
cxomswmxcs cun. Teopnsi MOMEHTOB 1 nap cun. PaBHosecue
abcontoTHO TBEpAOro Tena. PaBHoBecwe Tena npy Hanuumnm
TpeHus. LleHTp TaxecTn TBEpAOro Tena.

CemecTp 4
TeKyLLNI KOHTPO/b

6. ObLwme TeopeMbl AMHAMUKN MaTEPUANIbHOM TOYKM 1

1 Kgg;gganaﬂ MnK-2 MEXaHN4eCKo cucTembl. MNprnoxeHns obLmx Teopem OUHaAMMKN K
P TBEPOOMY TENy.
lMucbMeHHoe

8. ConpoTtumeneHvne matepunanos. OCHOBHbIE NOHATUS. OnNiOPbI

2 |momawkee sanakve MK-2 BHYTPEHHUX yCUnunii. PacTsaxeHne n cxatue npsmoro bpyca.

NabopaTopHble MK-2 8. ConpoTumeneHvne matepunanos. OCHOBHbIE NOHATUS. OnNiOPbI
paboTbl BHYTPEHHUX yCUnunin. PacTsxeHne n cxatue npsmoro 6pyca.

3auver OK-5, MK-2

6.2 OnucaHne nokasateneun n KpUuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
dopma oueHuBaHus Oran
KOHTpoOns
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 3
TeKywW i KOHTPONb
SAEKTPOHHBH
CrpaHuua 7 us 22. Il VHHBEPCHTET
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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U

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
KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWI YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
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.
MNMucbmerHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHUs BbINOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
3agaHuve MNpogeMoHCTpUpoOBaH  |3amaHui. MpucytcTayioT MpoaemoHcTpupoBaH
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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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCNonb3oBaHbl | 3
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.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4ebHO-NporpaMMHoro matepuana B oobeme, npob6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencTosilei paboTbl Mo cneunanbHoOCTy, NPUHUMNaNnbHbIE OWMBKU B BbINONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenycMOTPEHHbIX MPOrpaMMoi OUCUMNAMHBLL.  |cnocobeH NPoaonXuTe 0byyeHne nnm
NPUCTYNUTbL MO OKOHYaHUW yHUBepcHTeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 3

TekyLUA KOHTPONb

1. NMIucbMeHHOEe poMallHee 3apaHue

Tembl 1,2, 3

JomallHee 3amaHne CoOCTOUT U3 TPEX-4eTbipEéx 3amad, KOTopble CTyAeHTbl 6epyT 13 [5] cnncka OCHOBHOW NuTepaTypbl.
Mo pasneny "KnHematmka" BbINONHAOTCA 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOYKM MO
3afaHHbIM ypaBHeHNaM eé aeuxermns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtensbHOM v BpawarenbHom asmxeHusax", K.3 - "KuHematunyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepnenexHne abcontoTHOM CKOPOCTM U abCONOTHOMO YCKOPEHMS! TOHKN".

Mo pazpeny "Ctatmka" CcTyOeHTbl BLIMOMHAOT 3a4aHUS U3 Ceaytowero yncna Huxe nepedncneHHoix: C.1 -
"OnpegneneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuunin ornop 1 cun B CTEPXHSX NNOCKOW doepMmbl”,
C.3 - "OnpegneneHune peakLmini onop COCTaBHOW KOHCTPyKUMKM (cuctema asyx ten)", C.5 - "PaBHoBecue ¢ y4éToM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop tBépaoro tena”, C.8 - "OnpeneneHne NonoxeHus
LeHTpa TaxecTtun".

3agaHus (M3 Ynicna Bbllle NepPeynCcrneHHbIX) U HOMep BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

MNpu ogpopmneHnn gomMallHero 3a4aHns PEKOMEHIYETCS BbINONHATL Cneaytowme npasmna:

1) B TETpPaau oCTaBnATb NONS WMPKHOW 3,5 - 4 CM Ang 3amMedaHuii peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayv C YACNOBbIMU AaHHbIMUX NepenucaTb U3 3a4a4HrKa NONHOCTbIO;

3) cocTaBnTb akkypaTHble YepTexXu B MacliTabe C MOMOLLbIO KapaHaalla, NMHENKN U LIMPKYNS; He [onyckaeTcs
BbINOMHEHNE YepTeXe 0T PyKu;

4) Ha yepTexax HeobxoaMMOo ykasbliBaTb BCE HE0OX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTUpoBaTh CCbIIKaMy Ha onpeneneHns, akCMoMbl UNN TEOPEMDI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIIOBbLIE 3HAYEHNS BYKB MOACTABAATh /UL B OKOHYATENbHbIE
pesynbTaThl; 0coboe BHMMaHWe cnegyeT obpatutb Ha YETKOCTb U300paxXeHnst 6yKBEHHbIX CIMBOJIOB;

7) 3anucw, BbINOIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOW BYKB HE MeHee 3 MM, criefyeT BbiNoNHATL 6e3
CYLLECTBEHHbIX NCMPaBNEHNIA.

YKasaHus K BbINOMHEHWIO 3a4a4 JoMawHero 3aaaHus no pasgeny "KnHemartmka'.

3anayn no KMHeMaTuKe pewarTCs aHaNIMTNIECKUM CNOcoOOM MyTEM COCTABNEHWNS YPABHEHW OBUXEHUS TOYKW, TENa B
BbIOpaHHOI NNK 3a4aHHOM cucTeme KoopamHat. Mpu peweHnn 3anad LenecoobpasHo NpUaepXMBaTbCs CNenyowero
nnaHa:
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1) yCTAHOBWTb 06 BEKT OBUXEHUS (TOYKY UK TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pacyéTHON CXeMe CUCTEMY KoopamHaTt, Hanbonee yaobHyio Ans COCTaBNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3afaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENbHO NCKOMBIX BEINYUH.

MNpu pewernn 3apay 3aganma K.1 "OnpeneneHne ckopocTu 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IB/XeHNs" LenecoobpasHo NpUAEPXNBaTbLCS CNeayowero nopsaka:

1. Vicknoums 13 3afaHHbIX B KOOPAUHATHON (hOpMe YPaBHEHU OBMXEHNS BpeMs t, HANTN ypaBHEHWE KPUBOK, 4acTb
KOTOPOW (MM LIeNIMKOM BCS KpUBas) IBNSIETCS TpaekTopuel apuxeHus. Haueptuts B MacwTabe TpaekTopuio 1 OTMETUTb
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3a4aHHbIA MOMEHTbI BPEMEHW.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOAMM N3 YPaBHEHWUA OBUXEHUS METOOOM MPOEKLNNA,
npenBapuTenbHO NX NPoAMdEPEHUMPOBAB 1 BbIYUCANB 3HAYEHWS MPON3BOOHbIX NPU

t=t1 c.

3. o HanOeHHbIM MPoeKUUsIM OnpenensioT MoAyIM BEKTOPOB CKOPOCTU M YCKOPEHWS, a TakXe KacaTefbHOro 1
HOPManbHOro YyCKOPEHUA TOYKMN.

4. BekTOpa CKOPOCTU 1 YCKOPEHWIA CTPOSAT MO NONYYEHHBLIM NPOEKUUSAM. 3aTEM BbIYMCASAIOT PAANYC KPUBUSHDI
TpaekTopun B To4ke npu t=t1 c.

5. Mpadhmnyeckoe NOCTPOEHME CKOPOCTU 1 YCKOPEHUS SABASETCS KOCBEHHbIM KOHTPONEM NPaBUIbHOCTU aHANNTNYECKUX
BbluMCNEHWIA. B cnyyae, ecnv BblYMCNEHNS ABNSIOTCS BEPHBIMMW, BEKTOP CKOPOCTW ByAeT HarnpaB/eH no KacaTenbHom K
KpWBOW TpaekTopun ABUXEHUS (418 NPSMON - COBMaaaeT C OTPE3KOM OaHHOM NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHns Ha KacaTterbHy 1 HOPManbHY COCTaBnsoWMe 0aéT B MaclTabe 3HAYEHNS STUX COCTaBNSIOWYX.
Kpome Toro, HanpaeneHuns 3TMX BEKTOPOB, @ TakXe COCTaBAAOWMX NONHOrO YCKOPEHWS, MO3BONSIOT NPOBEPATb 3HAKU
3HaYeHW JaHHbIX BENNYMH.

MNpu pewernn 3agaum K.2 "OnpegeneHne cKOPOCTeNn 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NoCTynaTeibHoOM U
BpaLaTeNbHOM ABUXEHWSX" BHavane onpenensiot koadpgpuumneHTsl C, Mpy KOTOPbIX OCyWeCcTBnsieTcs Tpebyemoe
OBUXEHne rpy3a. 3atem, UCMonb3ysa 3aiaHHble KUHEMaTUYeCckme CBA3W ABUXEHMWS Ten, ONpenensoT CKOPOCTb U1
yckopeHue rpysa 1 1 To4km M ogHoro ns Konéc B MOMeHT BpeMeHm t=t1 c. 3T 3ama4m pekomeHayeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMS OBUXEHNS rpy3a 1 onpenensiot noctosHHble C. MoctosHHblie CO n C1 onpenenstoTtcs
13 3a8aHHOro ypaBHeHMs aBnxeHuns rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBMXEHNS rpy3a 1 CTAHOBUTCS ONpenenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCIUTb €0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B N0OO MOMEHT BPEMEHN

2. OnpenenstoT KMHEMATUYECKNE XapaKTEPUCTMKM (YrNoBble CKOPOCTb U YCKOPEHWE) Koneca, KOTOPOMY NPUHAANEXNUT
Touka M. [1nsg aTOro 3annchiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTeNbHbIE ABUXEHNS KacaloWNXCs OKPYXHOCTEN,
BblpaXXEeHHbIE B PABEHCTBE JIMHEWHbIX CKOPOCTEN TOYEK ATUX OKPYXHOCTEN (OKPY>XHOCTU HE NPOCKanb3biBaKOT APYr MO
Opyxke!) npu N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. lNo n3BecTHbIM hopmynam onpenenstoT CKOPOCTb, BpalaTenbHyO U LEHTPOCTPEMUTENBHYIO COCTaBnsowWwme
yCcKopeHus Toukm M, a Takxe nonHoe eé ycKkopeHme.

4. MNokasaB Ha pUCYHKEe MExaHM3Ma HanpasneHUs yrnoBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
Toyka M, NnpoBOAAT HanpaBneHs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHWiA
3TOW TOYKW.

Mpw pewexnn 3apad 3anaHuns K.3 "KuHematuyeckuin aHanma nnockoro MexaHuama" HeobxoauMo TiaTeNnbHO N3y4YnTh
NPMBELEHHOE HUXE PELIEHNE U MPUMEHNTb ONUCAHHBIE TaM CNOCO6bI K PELLEHNIO 3aa4K CBOEro BapuaHTa.
MpnBenéM pekoMeHayeMbIli NOPSOOK PEWEHNS 3TUX 3a4ay.

1. HaxoosaT MrHOBeHHbIN ueHTp ckopocTein (MLIC) Tena, coBepliatowero niockoe ABMXeEHUE.

2. OnpenensoT YrinoByO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4km B u C (310 3BeHO coBepiaeT niaockoe
OBUXeHMe).

3. BoluncnsoT ckopocTtn Todek B n C, Ha prcyHKe NokasbiBaloT HanpaBneHNs yrnoBol CKOPOCTM 3BEHA, COBEPLIAIOWETO
NNOCKOoe ABUXEHNE, BEKTOPOB CKopocTel Tovek B u C.

4. lMpoBepsaloT NPaBMIbHOCTb BLIYMCIEHNUI MOOynen ckopocTen Todek B n C.

5. OnpenensoT yrnoBoe yCKOpeHne 3BEHA, COBEPLLAIOLLENO MIIOCKOE ABUXEHUE, a TakXe yckopeHuns Todek B n C.
MeTtoaunka onpeneneHns aTMx napaMmeTpoB B 3aBMCMMOCTM OT BUAa NPeaNoXeHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN151 KPMBOWMMHO-WATYHHOr0 MEXaHn3ma yckopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. [ns MmexaHW3moB C Koneécamu HanpasneHns HU YCKOPeHNs To4ku B, H1 yckopeHms Todkn C 3apaHee
HemaBecTHbl. OfHAKO ON5 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSAOWMX
YCKOPEHMS TOYKW. YTN0BOE YCKOpPEHWe 3BeHa, COBEPLIAIOLLErO NNOCKOe ABUXEHNE, B KPUBOLWMWMNHO-IIATYHHOM MEXaHN3Me
paccunTbiBaeTcs

nocne onpeneneHns kacatenbHOro yckopeHus Toukun B npu eé BpaweHun BoKpyr nontoca A, HaiLeHHOro crnocobom
npoekumin. B MexaHnamax ¢ NoABUXHbLIMU 1N HENOABMXHbBIMUA KONECaMU, YYNTbIBAS Bblle CKa3aHHOE, MOXHO MyTéM
andpdpepeHumnpoBaHns yrinoBoi CKOPOCTH 3BEHA, COBEpPLUIAIOWEro NI0CKoe ABUXEHNE, NO BPEMEHW C AaNbHENWNM
npeobpasoBaHNeM 3TOrO BbIPaXEHUS BLIYUCUTL YIIOBOE YCKOPEHME 9TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHbBIMU KONECamMmn 13-3a PAaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOPEHVe 3BeHa, COBEPLLAIOLLEro
Nnnockoe OBuXeHre, paBHO HYNIO.
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6. Ha prcyHke nokasbiBaloT HanpasfieHne yrnoBoro yCKOPeHns 3BeHa, COBEPLIALLEro Nnockoe asnxeHune. O0ns
KPUBOLIMMHO-WATYHHOrO MeXaHn3ma HanpasneHne 3Toro yriioBoro yCKOPEeHUs COOTBETCTBYET MOSTIOXUTENIbHOMY
HanpaBfeHWIO KacaTeNbHOro YCKOpeHmMs To4km B npu oTHocutensHoM BpaweHun 3seHa AB Bokpyr nontoca A. [ns
MexaHvn3Ma C OOHWM MOABUXHbIM KONIECOM HanpasfieHNe YyrnoBoro YCKOPeHUs 38eHa, COBEPLIAIOLEro NI1ockoe
OBUXEHVWe, ornpenenseTcs HanpasneHNeM yrnoBoro YCKOpeH1sa Kpnsowmna.

Lns peweHuns 3apayn 13 3agaHus K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUSI TOUKI"
npeaBaputensHo nayymte Temy "CnoxHoe OBUXEeHWe TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbI O CNOXEHMM CKOPOCTEN 1
ycKopeHun Touku (Teopema Kopuonuca), npuaepxmsantecb cnemytowen nocnenosarenbHOCTU 4eACTBUNR:

1. B Hauyane HeobxoaMMOo YCTaHOBUTL OTHOCUTENBHOE NOMoXeHne Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHU
t1. Ecnu nony4eHHoe 3Ha4yeHWe OyroBoi KoopauHaTthl ByneTt oTpuuatenbHbIM, OTIoXUTe Touky M1 Ha pucyHke ¢ Opyrol
CTOpOHbI 0T To4kK O. MNpMMepHO 4ns NONOBMHbLI BapyaHTOB Touka M MoxeT ABuratbcsi B 060MX HanpaBneHusIx ot
HayanbHOWM TOYKM OTCHETA OyroBON KoopAMHaThI TOYKM M, OTHOCMTENBHOE OBUXEHME KOTOPOWA 3a0aH0 €CTECTBEHHbIM
cnocoboMm. MoaToMy, ecnu 3Ha4eHne No-Ny4nTCsl NONOXUTENbHbIM, MONOXEHWE To4KM M cooTBETCTBYET NOKa3aHHOMY Ha
pucyHKe.

2. Ncnonbaysa onddpepeHupoBaHme 3a8aHHbIX ypaBHEHU ABMXEHWUA Tena n To4ku M, HangmTe KOMNOHEHTb CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM 1 OTHOCUTENbHOM ABUXEHNSX, a Takke NoBopoTHoe (Kopronmcoso) yCKOpeHne B AaHHbINA
MOMEHT BPEMEHU U B HaAeHHOM nonoxeHun M1 Touku M oTHocuTensbHo Tena (npu t = t1 c).

3. ABcontoTHas CKOPOCTb TOUKU M HaxoaouTCs Kak reoMeTpruyeckasl CyMMa OTHOCUTENBbHON 1 MEPEHOCHO CkopocTeit. B
NpVBEAEHHLIX BapnaHTax 3aaHns NepPeHOCHoe IBMXeHMe Tena D MoxeT ObiTb BpawaTenbHbIM UK NOCTYNAaTENbHbIM.
4. OnpepnensitoT abCONMNOTHOE YCKOPEHME TOUKM Kak FreOMETPUYECKYH CyMMY MEPEHOCHOr0, OTHOCUTENBHOIO U (Mpu
Hann4um) Kopronncosa (NOBOPOTHOrO) YCKOPEHWUIA.

5. C uenbio caMonpoBepKy PEKOMEHAYETCS NONyYEeHHbIE BENNYMHBI MOKa3aTb Ha PUCYHKE U CIIOXUTb UX FEOMETPUYHECKM.

3a4ayn no ctaTvke pewarTcs aHanMTUYeckKnm crnocobom NyTéM CocTaBneHns ypaBHEHWU paBHoBecus. MNpu peweHun
3a4ay uenecoobpasHo nNpuaepXxmnBaTbCs cneayowero nnaqa:

1) ycTaHOBWTb 06EKT PABHOBECUS;

2) BbISIBUTb BCE CBSA3M M NOKa3aTb Ha PaCYETHON CXEME BCE MX peakumu, a TakXe BCE aKTUBHbIE CUMbI;

3) onpenennTtb BULO CUCTEMBI CU, OEVCTBYIOWMX HA JaHHbIA 06 bEKT paBHOBECHS;

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

5) cocTaBnTb CUCTEMY YpaBHEHMI paBHOBECKS paccMaTpUBaeMoro 06bekTa, HaxoasaWwerocs B paBHOBECUN MOL,
LencTBMEM OaHHOW CUCTEMbI CUN;

6) pewmnTb NONy4EHHYIO CUCTEMY YPABHEHWU OTHOCUTENbHO MCKOMbIX BEMUYMH.

3afaym Ha paBHOBECKE TBEPObIX TEN, HAXOASAWMXCS MOL AEACTBMEM MNOCKOW CUCTEMBI CUJ1, PEWIAIOTCS MO NPUBEAEHHOMY
HVXe obWweMy nnaHy.

YpaBHeHUs paBHOBECUS TBEPOOro TeNa B Cny4yae NPOU3BONbHON MNOCKOA CUCTEMbI CUT MOXHO COCTaBUTb B OOHOW U3
TPEx cpopM. Bbibupasi Ty nnm nHyto coopMy ypaBHeHWI paBHOBECUS], ClelyeT CTPEMUTLCS K Nofy4YeHnto Hambonee
MPOCTOW CUCTEMbI YPaBHEHWIA, YTOObI B KaXA0€ U3 HUX BXOAMNO MUHMMAaNbHOE YNCNO HeN3BECTHbIX. Heobxoaumo nmeTb B
BUAY, YTO Nony4yeHmio 6onee NPOCTON CUCTEMbI yPaBHEHWIA cNocoBCTBYET TakXe yaadHblli BbIBOp CUCTEMbl KOOPAUHAT.
Ocu koopamHaT cnefyeTt HanpaensTb Tak, 4ToObl OHU BbINN NEPNeHaNKYNSAPHbI K HEKOTOPbIM HEN3BECTHLIM PeakLUsIM.
Torpa 3Ty peakummn B COOTBETCTBYIOLWNE YpaBHEHUS NPOEKLMA He BOAOyT. C 9TON Xe LeNbio TOYKM 4N COCTaBNeHNs
ypaBHEHUIA MOMEHTOB criefyeT BbibupaTb TaM, rae nepecekaetcs 6onblue HEM3BECTHbIX peakuuii (eCNn TONbKO 3TO He
YCNOXHUT BblYMCNEHWNE nned apyrux cun). Mpu BblMMCNEHUN MOMEHTOB YacTo bbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUflbI
Ha cocTaBnsowme 1, Nob3ysacb TeopeMorn BapmHboHa, HAX0AUTb MOMEHT CUMbl Kak CYMMY MOMEHTOB 3TUWX
COCTaBNAOWMX.

B ctatuke TBEpOOro Tena Hapsgy ¢ 3afadamMu paBHOBECUS OOHOrO Tena NpuUxoamTcs paccmaTpmeartb U 3a8aqu
paBHOBECUS CUCTEMbI COYSIEHEHHDIX TN, T.e. KOHCTPYKL MK, 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 CBSI3M1, COEAMHSIIOWME HAaCTU KOHCTPYKLIMN MeXay COBOi.

PelueHre 3a0ay paBHOBECKS COYNEHEHHBIX CUCTEM MOXHO NMPOU3BECTU OBYMS crocobamu.

Mep.bii cnocob. OcBob60ANTLCS TONMBKO OT BHELWHUX CBA3EW U COCTaBUTb YPaBHEHMS paBHOBECUS AN BCEW KOHCTPYKUMUN
B LIeNIOM Kak Ans ogHOro TBEpaoro tena. NNpaBoMepHOCTb COCTaABNEHNS 3TUX YPaBHEHWU CneayeT U3 akCMoMmbl
OTBEpLEBaHUs, COrnacHoO KOTOPOW cuctema Cui, OenNCTBYOWMX HA KOHCTPYKLUMIO, MPU paBHOBECUM O0MXHA
yOBNETBOPATb YCNOBUSM paBHOBECUSI TBEPOOro Tena, XOTs1 KOHCTPYKLMS Nocne 0CBOBOXOAEHUS OT BHELIHMX OMOP W He
ocTaétcst XECTKoi. YacTo Yncno nonyYyeHHbIX TaknM 06pasom ypaBHEHWIA OKa3blBaeTCS MEHbLIE YACNA HEN3BECTHbIX,
04HaKko 370 06CTOSATENLCTBO eWweé He AenaeT 3afady ctaTnyeckm HeornpeaenéHHo. Ecnm pacuneHnTb KOHCTPYKUMIO Ha
OTAENbHbIE YACTU N COCTaBUTb YPaBHEHNS PaBHOBECUS ANS OOHON UM HECKONbKUX YacTen ¢ Y4ETOM peakuunin
BHYTPEHHUX CBSI3€M, TO YACNO HEN3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue YMcna BCex COCTaBEHHbIX HE3aBUCUMbIX
ypaBHeHWI paBHOBECKS. B 3TOM cnydae 3anava SBnseTcs cratnydecku onpenenéHHom.

Btopoit cnocob. KoHCTpyKUMS cpasy pacyneHsieTcsl Ha oTAeNbHble XECTKME YacTu 1 paccMaTprBaeTcsl paBHOBECUe
KaX 0V N3 HNX B OTOENbHOCTA C YYETOM BHYTPEHHUX peakLUnii.

3apaymn paBHOBECUS TBEPLAbIX TEN, HAXOAAWMXCA NOL OEACTBMEM NPOCTPAHCTBEHHON CUCTEMbI CUJI, PEWAtOTCS No
N3N0XEHHOMY OBLWEMY MnaHy.

[ns paBHoBecus TBEPOOro Tena nog OencTBMeM NPOCTPaHCTBEHHOW CMCTEMbI CUT HEOOX0AUMO U 0OCTaTOYHO, YTOObI
CyMMa MpoeKUnii Bcex OeVCTBYIOWMX CUN (aKTMBHBIX U MACCUBHbLIX) HA MPOV3BO/bHO BbiBpaHHbIe OCY OEeKapTOBbIX
KOOPAMHAT U CYMMbl MOMEHTOB BCEX CUT OTHOCUTENBHO 3TUX OCEN PaBHANUCH HYMIO.
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Mporpamma gucumnnuHel "TeopeTndeckas n npuknagHas mexaHuka"; 15.03.04 "AsTomatusaumns TeXHONOrMYeCckux npoLeccos U
npovn3BoACTB".

Ons Toro 4tobbl 3aaaya bbina cTaTnyecky ONpPenenéHHOM, YACIO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 60nee wecTn. Belbupas cuctemMy KoopavnHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KOOpAMHAT Bbinn
napannenbHbl UV NEPneHaNKYNSPHbI K BO3MOXHO BONbLIEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, MO0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano koopavHaTt Belbpath Tak, YTobbl OCK Nepecekany Kak MoXHO 60onblie HEN3BECTHBIX peakumii. B aTom
Cry4ae OHUW He BOWAOYT B ypaBHEHUE MOMEHTOB.

I'Ip|/| cocTtaBneHnn ypaBHeHVII7I paBHOBECKUA Hanbonbliee 3aTpyaoHeHune Bbi3blBa€T BblHNCIIEHNE MOMEHTOB CUJ
OTHOCUTEJIbHO OCEM KoopAunHar. B HEeKOTOpPbIX Cly4asXx 6biBaeT y,D,O6HO, KakK 1 B Cliy4ae MNOCKOWN CUCTEMbBI CWT,
Pa3noXKnTb CUNY Ha cocTaBnsarowme, napannejibHbie KOOpAnHaTHbIM OCAM, N HAXOANTb MOMEHT CWJibl OTHOCUTE/IbHO OCU
no teopeme BapVIHbOHa Kak anre6paw-|eCKyro CyMMYy MOMEHTOB COCTaB/AOLWNX. B cnoxHbix cnyydasax ons obneryeHuns
BblHMC/IEHNA MOMEHTOB CU/1 peKoMeHOyeTCA I/I306pa3I/ITb Ha BCnomMmorartesibHOM pUCYyHKe NMpoeKunto paCCManMBaGMOM
KOHCTPYKUMN N NPUTOXKEHHbIX K HEeW CU Ha NJIOCKOCTb, nepneHankynsapHyto K oCn, OTHOCUTE/NIbHO KOT0p0I7I
onpenensarTcsa MOMEHTbI CUN. I'Ip|/| 3TOM MpoeKunm cun 0aruTcAa CO CTOPOHbI NONOXUTENBHOIO HanpasneHns ocu.

Llenbto gomawHero 3agaHms sSBnseTcs r|p|/|06peTeHV|e HaBblKOB CaAMOCTOATENIbHOIO peweHns NocTaBNeHHbIX 3a0a4 U
rlpopa60TKa COOTBETCTBYOWNX TEM, MCMONb3YyEeMbIX ONA NX pelleHnd.

JomalHee 3anaHne cnocobCcTByeT 3akpenneHmio, yrnybneHmio n 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. Crnocobbl 3afaHns OBUXEHUS TOYKW. 3aKOH ABUXEHUS NS KaXI0ro

cnocoba.

2. 3akoH B3auMoaencTems Ten. Yemy pasHa Nnpoekums cunibl Ha 0Cb? MOMEHT Cuibl OTHOCUTENbHO

TOYKM U OTHOCUTENbHO ocu. PucyHok. HanpaeneHue Bektopa MoMeHTa cunbl. Mogynb Bektopa

MOMEHTa.

3. KnHemaTumka To4kmn. BekTopHbIi cnocob 3aaaHust ABUXKEHUS TOYKU. 3aKOH ABUXEHMSI. PUCYHOK.

4. CucteMmbl cun. Kakne cuctembl Cn Ha3biBAIOTCS SKBMBANEHTHBIMU? YPaBHOBELWEHHbLIMA?
PaBHopencTBytowWwas cuctembl cun. AKCMOMbI U UX CNEACTBUSA. 3aKOH napannenorpamma cus.

5. KnHemaTtuka Toukun. KoopanHaTHbIil cnocob 3afaHns OBUXEHUS TOYKW. 3aKOH ABUXEHUS.

6. Cuctembl cun. Teopema o Tpex cunax. [Napa cun. ['nasHbIA BEKTOP CUCTEMBI CUN.

7. KuHematvka T04KM. ECTECTBEHHDIN CNOCo6 3a4aHUs ABUXEHMUS TOYKM. 3aKOH ABUXEHMS.

8. Ycnosus paBHOBeCKS TBEPOOro Tena non OencTBUEM cuctem cun. Tpu oopMbl yCroBuii

paBHOBECHUSI.

9. OnpeLeneHne CKOPOCTU N YCKOPEHNS TOUKU NMPU BEKTOPHOM CrNocobe 3a0aHns LBUXEHUS

To4kM. CpedHss CKOPOCTb TOYKU, CPELHEE YCKOPEHNE TOUKM.

10. CBsi3u 1 peakumu cesizeir. Akcroma cBsidelt (NprHLMNn ocBoboXx aaemMocT). 3anucatb

NpPov3BOSIbHYO TabnuLy ¢ ABYMSt KONIOHKAMWU, rae B NepBOW ykasaTb Ha3BaHWe CBS3el 1 X

0603HaueHNe Ha CXeMax, a BO BTOPOW - peakLyn CBA3EN 1 NOSICHEHWE.

11. OnpeneneHne CKOPOCTM N YCKOPEHMS TOYKU NPY KOOPAMHATHOM CNOcobe 3aiaHns LBUXEHNS

TOYKW. BbipaxeHune ckopocTu B anddepeHumanbHon popme ansg nnockocT! 1 NpocTpaHCcTBa.

12. Ctatnyeckn onpeneneHHble 3ana4qn. Ctatnyeckmn onpenenvmble cuctemol. Ctatnyecku

HeonpeneneHHble 3a8a4un. CtaTnyeckn HeonpeaennMble CUCTEMbI.

13. OnpeneneHne CKOPOCTM N YCKOPEHUS TOYKM NPY eCTECTBEHHOM CMOCco6e 3aaaHns ABUXEHUS

TOYKM. YTO XapakTepuaytoT KacatenbHOe 1 HOPManbHOE YCKOPEHNS?

14. PaBHoBecue cucteMbl Ten. BHyTpeHHUe 1 BHelWwHMe cBsi3n. [lBa cnocoba peleHns 3anay Ha

paBHOBECUE CUCTEMBI TEN.

15. YacTHble cnyvan OBUXeHMs To4KU. PaBHOMepHOe ABUXEeHNMe.

CemecTp 4

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tema 6

KoHTponbHas paboTa cocTouTt 13 TpEx-4eTbipéx 3aaay, KOTopble CTyAeHTbl 6epyT 13 [5] cnmcka OCHOBHOM nuTepatypbl.
Mo paspeny "duHamuka" BbINONHAIOTCA 3a0aHna ua vucna: .1 - "HterpuposaHune onddepeHumnanbHbiX ypaBHEHNA
OBVXEHUSA MatepuanbHOM TOYKK, Haxoaswencs non 0eNcTBMeM NOCTOSHHbIX cun”, [1.2 - "MIHTerpmnposaHue
IndodepeHumnanbHbIX ypaBHEHWU ABUXEHUS MaTepuanbHOM TOUKM, Haxoagawencs nog AecTBmeM nepemeHHbix cun”, 1.4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHUS MatepuanbHonm Todkun”, [1.6 - "MNpumMeHeHre 0CHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHvio OBUXeHNSa MatepuanbHon Toukn”, [0.7 - "MpMeHeHne TeopeMbl 0 OBUXEHMUN LEHTpa Mace K

nccnenoBaHuio ABUXEHUS MexaHudeckol cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 U3MEHEHNN KUHETUYECKOIA
SHEPrUn K N3YYEHUO OBUXEHNS MEXAHNYECKOA CUCTEMBI".

3apaHuns (13 Yncna BoilWe NepeyncneHHbIX) 1 HoMep BapvaHTa (lW1dpp) onpeaensoTcs npernoaaBartenem.

KoHTponbHas paboTa BbINONHSETCS B OTLENbHOM TETPaAM, Ha 06N10XKe KOTOPOi yKasblBaeTcs OTLENEHNE,
CneunanbHOCTb, HOMEP rPynMbl, PAMUANS U MHUUMANBI CTYAEHTA U HAa3BaHWE kadpedpbl.
Mpv ohOpPMNEHNN KOHTPOMBHON PaboThl PEKOMEHOYETCS BbIMOMHATEL CNedyoWwme npasmna:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 12 s 22. Bl YHH
rlorlyfos

ARl | AL O



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

1) B TETPaOV OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM 415 3aMeYaHunii PeLLeH3eHTa;

2) TEKCT YCNoBUS 3a4a4u C YMCNOBbIMU AaHHbIMK NepenucaTtb U3 3afadyHunka nonHoCTbio;

3) cocTaBnTb akKkypaTHble YepTexu B MacwTabe ¢ MOMOLWbBIO KapaHaalla, TMHENKN 1 LMPKYNS; He JomnycKaeTcs
BbINONHEHNE YepTEXEN OT PYKU;

4) Ha YyepTexax HeobxoaMMO yKasbliBaTb BCE HEODXOAMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) peweHne 3anay apryMeHTUpOBaThb CCbIIKaMn Ha ONpeaeneHns, akcMoMbl NN TEOPEMBI;

6) BCe BblYMCNEHUSI BECTU B ByKBEHHOI (hopMe, a YACNOoBble 3HaYeHUst ByKB NOACTABNSTL NWLWb B OKOHYaTENbHbIe
pesynbTaThl; 0coboe BHMMaHWe cnenyet obpatuTb Ha YETKOCTb N306paxeHns 6yKBEHHbIX CUMBOJSIOB;

7) 3anucw, BbINOJIHEHHbIE PYKOMUCHBIM, YETKUM MNOYEPKOM C BbICOTOM BYKB He MeHee 3 MM, crieayeT BbiNosHsATL 6e3
CYILECTBEHHbIX MCMPaBNEHWIA.

HeBbinonHeHWe 3TUX pekoMeHaaLunii 3aTpyaHAET NPOBEPKY KOHTPONbHOW paboThl 1 cO34aeT TPYLAHOCTH NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wwudppy (BapraHTy), Bo3Bpawaetcs 6e3 pacCcMOTPEHUS.

Ecnn nocne npoeepku npenogasaTtenem Kakme-nnbo 3anaym KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbIMM, TO BCe
ncnpaeneHus cnenyet Npon3BoaUTb B TOM Xe TeTpaau Ha YMCTbIX IUCTax, o3arnaeneHHblx "PaboTta Han ownbkamm".
CTyneHT OonXeH UCnpaBnTb Bce OTMeYeHHble ownbku. Ecnn 3apayn pelweHbl NpaBunbHo, To pabota Bo3BpallaeTcs
CTY[EHTY C MOMeTKOM "oonylieHo K 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWnTe KOHTPOSbHbIX 3a0aHnii JOMXHO ObITh
3alMLLEeHO CTYIEHTOM O4YHO; B NMPOLECcCe 3alluThl eMy NpennaraloTcsl BONpoCkl, OTHOCAIWMECS K NpeacTaBneHHOMY UM
peleHno 3aaa4, BONpPOChl Mo Teopun No Temam 3aaad; Kak Npasusio, CTyIeHTy NpeanaraeTcsl CaMoCTOATENbHO PelWnTb
3agady (NpvMep) Mo 04HOM N3 TeM 3alMLWAEMOro KOHTPONILHOTO 3a4aHusl.

Mocne 3alnThl KOHTPOMLHOW PabOoThl, NPEeayCMOTPEHHOR YYeOHbIM MNaHOM B AaHHOM CEMeCTpe, CTYAeHT JonyckaeTcs K
3a4éTy 1 aK3aMeHy cornacHo y4e6HOMy nnaHy cneunanbHOCTU MO COOTBETCTBYOWEMY pa3aen Kypca TeopeTnieckoi
MEXaHMNKU.

YKasaHusi K BbINONHEHWIO 3a8a4 KOHTPO/bHON paboTel no pasgeny "OuHammka".

3apaym no auHamyvKe pewaroTcs aHanMTMYeckum cnocobom - NyTéM COCTaBNEHUS YPaBHEHWIA OBUXEHMNS TOYKM, Tena B
BbIOpaHHOI 1Nn 3a4aHHOl cUcTeMe KoopavHar.

MNpu peweHnn 3apay 3apanuin .1 "MiHTerpmposanue onddepeHumanbHbIX ypaBHEHN ABUXEHNS MaTepuanbHON TOHKHN,
HaxoAsuwencs noa AencTemMeM NocTosiHHbIX cun” n 1.2 "MiHTerpmposanue audpdpepeHumanbHbIX ypaBHEHN ABUXEHNS
MaTtepuanbHO TOYKM, HaXosWencs noL OENCTBMEM NEPEMEHHbBIX cun” LenecoobpasHo NpUAEPXMBATLCS Cneaytolei
nocnenoBaTeNbHOCTH:

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

2) BbISIBUTb BCE CBSI3M U NMOKA3aTh Ha PACHETHOM CXEMEe MHepLManbHY0 cuctemy oTcuéTta, Hanbonee ynobHyto anst
COCTaB/MEHMWS YPABHEHUI OBUXEHWS;

3) onpenennTb cnocob 3anaHust ABUXEHUS TOYKN;

4) coCTaBUTb CXEMY LEVCTBYIOWMX HA MaTepuanbHyto TOUKY CUM, @ B Clydae HECBOOOAHOrO LBUXEHMNS TOUKM
npeaBapuTenbHO MPUMEHNUTb NMPUHLMM OCBOOOXAAEMOCTU OT CBA3EN;

5) YCTaHOBUTb Ha4YallbHbl€ YCNOBUA OBUXEHUA TOYKWU, T.€. BbIPa3nNTb Npu t=0 ¢ HavanbHblEe KoopaouHaTbl N Npoekunn Ha
KoopaunHaTHble OCK HavanbHOWn CKOPOCTN TOYKW;

6) COCTaBNTb Ha OCHOBaHMMW CXEMbI CU/T OCHOBHOE YPaBHEHME OMHAMMKU TOYKM B MPOEKLMM HA BbIOpaHHbIE OCK
KoopAuHarT, T.e. COCTaBUTb cUCTEMY AndddepeHLUmanbHbIX YPaBHEHUA OBUXEHUS TOYKN;

7) pewmnTb NONy4EeHHYI0 CUCTEMY YpaBHEeHWUI 3a8a4n Kown OTHOCUTENbHO NCKOMbIX BEMIMYWH, T.€. MPOUHTErpUpoBaTh
NONYYEHHYIO CUCTEMY YPaBHEHWIA, ONpenenuB NOCTOSIHHbIE MHTErPUPOBAHUS U3 HaYasibHbIX YCOBWIA;

8) npomsBecTn KMHeMaTnyeckoe nccnenoBaHne Nnony4eHHOro peLeHns;

9) NO BO3MOXHOCTW, COCTABUTb YPaBHEHNE TPAEKTOPUM TOUKM 1 MOCTPOUTb TPAEKTOPMIO TOHKN.

Mpw peweHnn 3apad 3anaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHUS MaTepuanbHol ToYKK" LenecoobpasHo
npuaepXneaTtbCcs cneayouero nnaHa:

1) BbISIBUTb BCE CBA3U 1 MOKa3aTb Ha PacHETHOW CXeMe MHepLUManbHyo (HENOOBUXHYIO) N HEMHepPLMAaNbHYO
(MOOBUXHYI) CMCTEMBI OTCYETA;

2) COCTaBUTb CXEMY OENCTBYIOWMX HA MAaTEPUAbHYIO TOYKY aKTMBHBIX CUIT, @ B Cly4yae HECBOOOLHOIO LBUXEHUS TOUKU
npeLBapUTENBHO NPUMEHUTD MPUHLN OCBODOXLAEMOCTY OT CBS3E 1 NOKa3aTh PeakLmy CBA3EH U CUIbl TPEHWS;

3) HalT yCKOpeHMe TOHYKM B NEPEHOCHOM ABMXEHMU 1 KOpMONMCOBO YCKOPEHUE;

4) onpenennTb NEpeHoCcHyo 1 Koprnonucosy Cribl MHEPLIK;

5) n3yunTb OBUXEHNE HECBODOLHOM MaTEpUanbHOM TOYKM, LN YEro K AEACTBYIOWMM akTUBHbLIM CUNaM 1 peakLusm
cBsA3ei 0o6aBUTb CUMbI UIHEPLMM TOYKU, NMOCIIE YErO COCTaBUTL CXEMY CUN;

6) yCTaHOBUTb Ha4arbHble YCNOBMS OBUXEHNS TOHKMU;

7) COCTaBUTb Y NPOUHTErPUPOBaTb CUCTEMY AndddEepeHLMaNbHBIX YPaBHEHUA OTHOCUTENbHOIO ABUXEHUS TOYKMU;

8) n3yyas oTHOCMTENbHOE paBHOBECKE, NCXOAUTb U3 CUCTEMbI YPaBHEHWI PaBHOBECUS aKTUBHbIX CUN, peakLmin CBA3EN U
NEePEHOCHOW CUMbl MHEPLNN;

9) npoaHanM3npoBaTb NONYyYEHHOE PeleHne C TOHKN 3PEHNS KMHEMATUKMN.

MNpu pewernn 3apay 3ananvsa 1.6 "MpuMeHeHne OCHOBHbIX TEOPEM AUHAMKKM K NCCNEeL0BaHMIO OBUXEHNS
MaTtepuanbHO TOYKM" LenecoobpasHo NpUAEPXMBATLCS CNEdyoLei NocnenoBaTenbHOCTM:

TpaekTopuo ABUXEHMS TOUKU pa3bumBaloT Ha KPUBONMHENHBIE N MPSMOMHENRHbIE Y4aCTKM.

Ha Kpl/lBOJ'II/IHGI;IHbIX ydacTtkax TpaekTopun onda onpeneneHmna CKoOpocTt TOHKM UCNONb3YOT TeopeMy 06 n3mMeHeHun
KNHETUYeckom SHEPrmm To4KN " ,ﬂeIZCTBy}OT Nno HKnXxe I'IpI/lBe,EI,eHHOIZ cxeMme:

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

1) BoIBMPAIOT CUCTEMY KOOPAVHATHBIX OCENA;

2) COCTaBNSIOT CXEMY LECTBYIOWMX HA TOYKY cun. B cnyvae nsyvyeHus aBuxeHust HeCBOOOAHOM TOUKM, NPeLBapPUTENBHO
0cB060ANTb €€ OT CBA3€EN, BBEAs AECTBYOLWME peakunm CBA3EN;

3) ycTaHOBUTb 3HA4YEHMS MOAYNEN CKOPOCTEN B HA4YaIbHOM 1 KOHEYHOM MONOXEHUSIX, HANpPaBmB NX Mo KacaTenbHOM K
TpaekTopuu;

4) NPUMEHNTb TeOpeMY 06 N3MEHEHWIN KUHETNYECKOW SHEPTM B MHTEMPaNbHON (DOPME;

5) 13 nonyymslerocs ypaBHeHNs onpeaennTb NCKOMbIE BENNYMHDI.

Ha npsMOnnHenHbIX yHacTkax OBUXEHMS TOYKM PYKOBOACTBYIOTCS CNeayownmM:

a) B cnyyae 3afaHns OIHbl y4acTka NPUMEHSIOT TeopeMy 06 M3MEHEHUN KUHETUYECKOW SHEPTM TOUKU B UHTErPanbHOW
doopMe Mo Bbllle NprBeaéHHON CXeMe;

6) B crydqae Xe 3a4aHusi BpeMeHn OBUXEHUS TOYKW MO NMPSIMONMHEHOMY yHacTKy NMPUMEHSIOT TeopeMy 06 N3MEeHeHNM
KONMYECTBa ABVMXEHNS TOYKU B UHTErPanbHON chopme. Npn aTOM NpuaepXmnBaoTCS CNenyowero anropntma peweHns:
1) BbIBMpPAtOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBNAOT CXeMy OENCTBYIOWMUX CUA, BKOYAA U peakLumnm CBA3EN;

3) COCTaBnsItOT HA OCHOBAHUM TEOPEMbl 06 M3MEHEHMMN KOIMHECTBA ABUXEHNS TOYKN ONs Cydas ABUXEHUS TOYKN NO
NAOCKOCTUN fBa CKansipHbIX ypaBHEHUS, MPOEKTUPYS BEKTOPHOE BbIpaXeHre TEOPEMbI HA KOOPANHATHbIE OCY;

4) N3 3TNX ypaBHEHWIA ONPEOENSIOT UCKOMbIE HEN3BECTHBIE.

Lns onpeneneHns naBneHns ABUXYLENCS TOYKM HA HENOABUXHYKO MNOCKYK KPUBYIO UCMONb3YIOT UM OCHOBHYIO
TEeopeMy OMHAMUKM B NPOEKUUN HA FNaBHYO HOpMasb, UK, MpUMeHss NpuHumn 'epmana - Sitnepa - Janambepa ans
mMartepuanbHON TOYKU, 3anNUCIBAIOT ypaBHEHUE KUHETOCTATMKM B NPOEKLUN HA FaBHY HOpManb K KPUBOWA, B KOTOPOE
BXOOUT LIEHTPoDBEXHas cuna nHepLmu.

3anauu 3apaHus .10 "MpumeHeHne TeopeMbl 06 N3MEHEHNUN KUHETUYECKON SHEPrnn K U3YHEHWUIO ABUXEHMS
MexaHn4ecKoi cuctembl”" LienecoobpasHo pewatb B TaKO NocnenoBaTenbHOCTH:

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

2) onpenenntb HavalnbHble N KOHEeYHble CKOPOCTU TOYEeK U YrnoBble CKOPOCTWU TeN CUCTEMbI. Ecnu 3apaHbl ypaBHeEHNA
OBUXEHNA Ten (TO'-IeK), TO UX yrnosble CKOPOCTU N CKOPOCTW LLEHTPOB MACC BblHMCNAIOTCA ONA ntoboro MomMeHTa BpEMEHMU;

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

4) cocTaBUTb BbIPAXEHUE ANS KNHETUHECKON SHEPTUN CUCTEMBI;

5) onpenennTb NyTu, NPOMAEHHBIE TOYKAMU NMPUIOXEHNS CUN MPY NMPOXOXAEHUN TENOM 1 PACCTOSIHWS S;

6) NPYMEeHUTL TeopeMy 06 U3MEHEHUN KMHETNYECKOI SHEPTU U N3 COCTAaB/IEHHOMO BhIPAXEHNS ONPELENUTb UCKOMYIO
BEJNYUHY.

Llenbto KOHTpOJ'IbHOVI pa6OTbI ABNAETCA npmo6peTeHV|e HaBblKOB CaAMOCTOATENbHOIO pelweHnsa NocTaBieHHbIX 3aa0a4y 1
rlpopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas paboTa cnocobctByeT 3akpenieHmio, yriybneHunio n 0606WeHnI0 TEOPETUYECKMX 3HAHWI, & TaKkXe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 pa3HO0BpasHbIX 3a4a4 MEXaHVKU B LIENOM.

2. NMucbmeHHOe pomallHee 3apaHve

Tema 8

MOCTPOEHWUE 3MOP BHYTPEHHWX YCUUIA.

[ns 3anaHHbIX pacyeTHbIX cxeM TpebyeTcs:

1. OnpenennTb ONOpHbIE peakuun, eCin 3T0 HEOBX0ANMO.

2. 3anucatb ypaBHeHNS NPOLO/NbHbIX (OCEBbIX) CU, KPYTSWMX MOMEHTOB, MOMNEPEYHbIX CUJT 1 M3rnbatowwmx MOMEHTOB NS
BCEX y4acTKOB 3a0aHHOMN CXEMbI.

3. Bbluncnutb 3HavyeHns npoaonbHbIX (OCeBbIX) cun, KpyT4Wnx MOMEHTOB, nonepeYdHbIX cun n n3rmbatolmx MOMEHTOB B
ceydeHunsx 4yepes o4anH MeTp. Lns y4acTKoB, roe nmeet MecTo HENVHENHbIA 3aKOH N3MEHEHUS BHYTPEHHUX yCVIﬂVII7I,
opAanHaTtbl 3Nop BbIYNCINTb HE MEHEe YEM B YeTblpex ceveHusx.

4, I'Ipomssecm NpoBEpPKY 3anop Ha OCHOBE U3BECTHbIX AudpdoepeHLUnanbHbIX 3aBNCUMOCTEN, 3TOT aHanm3 KpaTtko
N3N0XNTb B pvaéTHO-HOﬂCHMTeﬂbHOM 3anucke.

5. YcTaHoBWTb ONacHoOe ceveHne 1 pacyeTHble 3HaYEHUS BHYTPEHHWX YCUNNIA.

6. OPOpPMNTb PACHETHO-NOSACHUTENbHYIO 3anMCKy. PacYéTHble CXeMbl 1 3Mopbl BHYTPEHHUX YyCUni ¢ 0603Ha4YeHEM
YMCNOBbIX pa3MepoB 1N opanHAT B XapakKTepHbIX TOYKAX (B TOM 4ucne n skcTpemalnbHble 3HA4YeHUsA Op,D,I/IHaT) BbIMO/THUTb
Ha BKnagblwax c C06ﬂ}0,ﬂ,eHI/IeM BCEX TpGéOBaHVIVI TEXHNYECKOro YepyeHus.

3. TaboparopHbie paboTbl

Tema 8

Na6opatopHas paboTa "cnbiTaHne maTepuanos Ha pacTsxeHue".

I/I3yqu|/|e noeefeHns Metanna nog OencTemnem Harpy3km npoBoaonTCA I'IyTéM ncnbiTaHNA CTaHOAPTHDBIX 06pa3uos Ha
cneumanbHbIX UcnbiTatenbHbiX MawnHax. B pe3ynbTare MCIMbITaHWIA onpenensarTcsa MexaHn4eckne XxapakTtepucTtmnkn
martepunana, KOTopble NO3BONAKOT OLEHUTb €ro nNpo4YHOCTb U NNACTUYHOCTD.

NabopatopHas paboTa "McnbiTaHne Matepuanos Ha cxaTne".
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SKCrneprMeHTanbHOE ONPeaeNeHne MeEXaHNYECKUX XapaKTEPUCTUK 1 NCCNea0oBaHne 0COBEHHOCTEN NedPOPMMPOBAHNS 1
paspylweHns Ha cxaTtue. McnbiTaHns cTaHgapTHBIX 06pasLoB NPOBOAATCS HA CreLManbHbIX MalIVHAX.

NabopatopHas pabota "OnpeaeneHve Moayns ynpyroctv u koadpdgoumumenTa MNyaccoHa matepranos".

MosicHsieTCA MEXaHUYECKMIA CMbICT MOAYNS YNPyrocTy 1 KoadodpmumeHTa MNyaccoHa, a Takxke MeToq nx
9KCMNEPUMEHTANBHOMO ONPeaeneHus.

NabopaTopHas paboTa "McnbiTaHne matepranos Ha cpes".

Laétcs onmcaHme OCHOBHBIX MMMNOTE3, HA KOTOPbIX OCHOBaH TEOPETMYECKMiA pacyét 6oNToBbIX coeanHeHui. MNpreoasitcs
pacyéTHble cxeMbl 1 hopmynbl. [Jaétcsa cxema ncnblTatenbHON MaWmWHBbI.

Na6opatopHas paboTa "cnbiTaHne maTepuanos Ha KpyyeHue".

WcnbiTaHne NpoBOASTCS Ha CTaHaapTHbIX 06pasLuax pasnuyHblX MaTepruanos Ha cneumnanbHbix MalwmnHax. OnpegensioTcs
npenenbl NPOYHOCTU NPU KPYYEHNN.

3auer

Bonpocsbl k 3a4eTy:

KnHematuka

1. MNpenmeT 1 3agayy kKuHeMaTuku. NpocTPaHCTBO 1 BPEMS B KNacCU4ecKomn MexaHuke. Cuctema ot-cHéTa.

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

3. KoopanHaTHbIn cnocob 3anaHus ABUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHNE TOUKMU.
4. EcTecTBeHHbIN cnocob 3anaHns ABMXeHUs Toukn. CKOpoCTb, KacaTeNbHOE U HOPMarbHOE YCKOPE-HUS TOYKMU.

5. 3apaum kuHemaTrku abcontoTHo TBEPLOro Tena. [MocTynatenbHoe ABUXEHWe TBEPOOro Tena.

6. Teopema 0 TpaekTopusX, CKOPOCTSIX U YCKOPEHUSX NOCTynaTenbHO ABUXYyLeroca TBEpaoro Tena.

7. BpaweHuve TBEpOOro Tena BOKPYr HEMNOABMXHOWM OCW. YpaBHEHUE BpallaTeibHOro ABMUXeHUs. Yrnosas CKopocTb U
yrnoBoe yckopeHue TBEpAoro Tena.

8. BpauweHve TBEpAOro Tena BOKpyr HEMNOABMXHON OCU. BeKTopHble hopMynbl A5 CKOPOCTER U YCKO-PEHMNI TOHEK
Bpalatouerocs rena.

9. MNnockoe oemxeHne TBéEpAoro Tena. CeegeHne NAOCKOro ABUXEHNS Tena K ABUXEHMWIO NNOCKOoW counrypbl B ee
MIOCKOCTM.

10. Nnockoe aBuxeHune TBép,EI,OFO Tena. PasnoxeHune OBMXeEHNS NIOCKOM purypbl Ha nocTynaTenbHoOe 1 BpalwarenbHoe
OBUXEHNA. YpaBHeva NNOCKOro oBlXxeHus tena.

11. OnpeneneHne CKOpoCcTe ToYeK TBEPAOro TENA NP NNOCKOM ABUXEHUN. MrHOBEHHbIA LLIEHTP CKOPOCTE NNOCKOiA

dourypesi.
12. OnpepneneHvne yCKOPEHUin To4eK TBEPOOro Tena npv NAIOCKOM OBUXEHNN.

13. KuHemaTvka CnoxHOro ABMXeHWs! To4KM. Teopema 0 CNOXEHWU CKOPOCTEN TOUKU B CIIOKHOM LBUXEHUN.
14. TeopeMa 0 CNOXEHUN YCKOPEHUIA B CTOXKHOM LBUXEHUM To4kM (Teopema Kopvionnca).

Cratuka
15. MpenmMeT ctatukn 1 eé ocHoBHble 3aaa4n. OCHOBHbIE ONPENENeHNst U MOHSTUS CTaTUKN.

16. AKCMoMa paBHOBeCUs ABYX cu/l. AKCMOMa NPUCOedNHEHNS 1 UCKNIOYEHUS YpaBHOBEWNBAOWMNXCA cun. AKcuoma
napannenorpamMma. AKCMoMa paBeHCTBa OeicTBUS U npoTusoaeicTeus. MpuHumn 3aTeepaesanus. MpuHumn
0ocB0OOOX,0AeMOCTM OT CBSA3N.

17. Teopema o paBHOBeCUM TPEX HeNnapannenbHbIX CUN.

18. Cuctema cxoasimnxcs Cvn; NpUBeeHNE K paBHOLENCTBYOWER. AHanMTMYeckuii cnocob onpenene-Hus
paBHOOENCTBYIOLWEN.

19. ['eoMeTpuyeckmne n aHannTUYEeCKe yCnoBnsi PaBHOBECUS CUCTEMbI CXOOSAWNUXCS CUN.

20. MOMEHT cunbl OTHOCUTENbHO TOYKM (LEHTPa).

21. MOMeHT cunbl OTHOCUTENBHO OCW.

22. CBS3b MEX Y MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKW, NeXallen Ha ocu.

23. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTHI Napbl). Teopema 06 SKBMBANEHT-HOCTM Nap.
24. CnoxeHve nap v ycnoBsusi paBHOBECUS CUCTEM nap.

25. MapannenbHbld NepeHoC cubl (NeMMa 0 NnapannenbHOM nepeHoce Cunbl). [NaBHbIA BEKTOP W rNas-Hbli MOMEHT
CUCTEMbI CUJI.

26. NpuBeneHne cncTembl Cun K LLEHTPY (OCHOBHas TeopemMa CTaTukm).

27. Ycnosue CylecTBoBaHNS paBHOAENCTBYIOWERA A5 CUCTEMbI CUN.

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

29. Tpu hopMbl YCNOBUIA PABHOBECUS NMOCKON CUCTEMBI CUJT.

30. Cratmyecku onpenensiemble 1 CTaTUYECKM HEONPELENMMbIE 3a0a4u.

31. PaBHOBecuKe TBEPOOro Tena nNpy Hanuyum TpeHus. TpeHne cKonbXeHns. TpeHne KavyeHus.

32. LleHTp T8XecTn TBEépOoro Tena. Metoapl onpeneneHns LEHTPOB TSXECTU Ten.
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JuHamuka

33. lNpeaMeT 1 OCHOBHbIE 3a4a4M AMHaMrK. OCHOBHbIE MOHSATUS 1 3aKOHbI KNAcCU4Yeckoin MexaHuku. MinepumnansHas
cucTtema oTcyéta. [NpuHUMN OTHOCUTENBHOCTU Knaccudeckon MmexaHnkn. OCHOBHbIE NPeacTaBNeHUs 0 NPOCTPAHCTBE U
BPEMEHN.

34. ndphepeHumnanbHble ypaBHEHUS ABUXEHNS MAaTEPUAIbHON TOYKM B MHEPUMANbHOM CUCTEME OTCUYETA NpU
pasnunyHbix cnocobax 3agaHus asuxeHus. Cunbl B oMHamuke. Teopema 06 N3MEHeHMMN Konn4ecTsa OBUXEHNS
martepuanbHON TOYKHN.

35. Bropas ocHOBHas 3ajaya AMHaMWKK 4N TOYKU 1 €€ pelleHme B YaCTHbIX cryyasx 3agaHus cuibl. [psaMmonvHenHoe
OBUXEHWEe MatepuanbHON TOYKU Nog AeNCTBUEM CUSbl, 3aBUCSIILEN OT BPEMEHU; NPA-MONVHENHOE ABUXEHNE
mMartepuanbHON TOYKW Nog OeACTBUEM CUNbl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPSAMONUHENHOE OBMXEHWE MaTepuanbHOW
TOYKM NOL OEACTBMEM CUMbl, 32BUCALLEN OT CKOPOCTUN TOYKM.

36. Teopema 06 U3MEHEHUN MOMEHTa KONMYECTBA LBUXEHUS MaTepranbHOM To4ku. Cryyail CoXpaHeHUst MOMEHTA
KONMYECTBA OBVXEHUS MaTepuanbHOM TOYKN.

37. OnemeHTapHas paboTa cunbl; paboTta Ha KoHe4YHoM NyTu. Teopema 06 N3MEeHEeHUN KMHETUYECKOV 3Heprin
MaTtepuanbHOh TOYKN.

38. MoTeHumanbHble cunbl. CUNOBOE None, YCNOBUS NOTEHLMANBHOCTM CUNIOBOMO NoNs. 3aKOH COXPaHEHNS MEXaHUYECKO
SHepPrum mMaTepmanbHol Touku. MiHTerpan aHepruu. MoHATUE O paccemBaHUW NOMHOM MEXAHNYECKO SHEPru.

39. MNoTteHumanbHas JHepruga cunbl TAXXeCcTun. MoTeHumnanbHas 3Heprmnga nons ueHTpanbHbIX CUN. MoTeH-unanbHas
3Hepruns BOCCTaHaBNNBAIOLWEN CUIbl MPYXUHbI.

40. KonebatenbHoe OBUXeHWe MaTepuanbHol To4km. CBoGoOHbIE He3aTyxatowme konebaHns maTepu-anbHOM TOHKM.
YpaBHeHue 1 rpadouk cBoboHbIx konebaHuii. AMNAMTyaa, YacTota v dpasa konebaHwii.

41. 3atyxawowume konebaHusi MaTepranbHoi TO4KW. 3aBUCUMOCTb KOOPAMHATLI MaTepuanbHO TOYKU OT BPEMEHU MpK
3atyxatouwmx konebaHmsx (Cnyyai Manoro ConpoTUBNEHNS, Cnyyai 60MbWOro ConpoTUB-NeHNs). Anepmoanyeckoe
OBUXEHMNE TOYKMW.

42. BblHyXOeHHble konebaHus MatepuanbHoi To4KU. BeiHYXXAeHHbIe konebaHusi Npv OTCYTCTBUM CO-MPOTUBIIEHMSI.
KoadpdouumeHT anHaMmyHocTu. SlenexHme brueHwii.

43. BblHyXOeHHble konebaHus MatepuanbHOi ToUKU. BbiHYXXOEeHHbIe kKonebaHusi Npw OTCYTCTBUM CO-MPOTUBIIEHUS U NP
p = w. 5lBNeHne pesoHaHca.

44. KonebatenbHoe OBUXEHWE MaTepranbHoi To4YKK. BelHyXaeHHble konebaHus npu HanuyYnmM BA3KOro CONpPOTUBNEHMS.
OnpepneneHne obLero peweHns HeOAHOPOOHOMO ANAGEPEHUNANBHOIO YPaBHEHUS Bbl-HYXXAEHHbIX KonebaHuiA.

45. AMnnnTyna, YactoTta u goasa BblHYXXAEHHbIX KonebaHwii.

46. [mHammka HecBoboaHOM MaTepuasnbHol To4kn. Ceasn. MpuHUMN ocBoboXAaeMOCTU OT CBS3U. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrumn ans HecBoOOLHOrO ABUXEHMSI.

47. OnddoepeHumanbHble YpaBHEHUS OBUXEHNS MATEPUANbHON TOYKM MO 3a8aHHON HEMOABUXHOWN Kpu-BOIA.

48. MatemaTtnyeckuini MasTHUK. BbiBoa doopMynbl nepuona konebaHnii MaTeMaTnyeckoro MasTHUKa.

49. OCHOBHOE ypaBHEHWNE OMHAMUKX OTHOCUTENbHOIO ABUXEHUS; NnepeHocHas n Kopronucosa Cuiibl MHEPLUN.
OTHocuTenbHoe paBHoBecKe. TeopemMa 06 N3MEHEHNN KUHETUYECKOW SHEPTM B OTHOCUTENb-HOM ABUXEHUN.

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

51. dndpchepeHumanbHble ypaBHEHUS IBUXEHUS CUCTEMbI MaTepuabHbIX TOYeK. Teopema 0 ABVMXEHUN LEeHTpa Macc
CUCTEMBI.

52. TeopeMa 006 N3MEHEeHUN KonnYecTBa ABUXEHUS MeXaHUYeCKon CUCTEMBI. MHTeraH KonnyecTtBa OBNXeHUA
MEeXaHN4eCKOW CUCTEMbI.

53. MoOMEHT KonnyecTBa ABUXEHNS MEXAHNYECKOA CUCTEMDI (KI/IHeTI/I‘-IeCKVIVI MOMeHT) OTHOCUTENbHO HENnOOBNXHOIo
LUeHTpa n OTHOCUTENbHO HenoaBMXHOM OCW. TeopeMa 06 U3MEHEHUN KUHETUHECKOrO MOMEHTA. MHTeraﬂ KNHEeTn4ecKoro
MOMEHTa.

54. KuHetnuyeckasl aHeprusi MeXxaHn4ecKkom cUCTeMbl 1 crnocobbl eé BuldncneHunst. KuHetudeckasi aHeprusi TBEpaoro tena
B Pa3/IMYHbIX CNyHasx OBMXeHusi. MOMeHT nHepuun TBEpOoro Tena.

55. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrn MexaHu4eckor cuctembl. PaboTta (anemeHTapHas pabota cunbl,
nonHas pabota cunbl, CyMMa aieMeHTapHbIX paboT cun, cyMMa nonHebix paboT cun). YCno-sus, Npv KOTOPbIX
cobntoaeTcst 3aKOH COXPaHEHNS MOMHON MEXaHWYEeCKOW SHEPTUM CUCTEMBI CO CBA3S-MU.

MNpuknagHasa mexaHuka

56. PactaxeHue-cxartne NnpsMONMHERHbIX CTEPXHENA.

57. HanpsixxeHuns B MonepeyHbIX CEHEHUSX CTEPKHSAX NMPY PaACTSXEHUN-CXaTUK
58. HanpsixeHuns B ce4eHNsX, HAKNOHEHHbIX K MONEPEYHOMY CEHEHMIO NPU PaCTSXEHUN-CXaTun
59. MpogonbHbie 1 NonepeyHble AedoopMaumm Npy pacTaxXeHUn-cxartuun.

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

61. Moaynb ynpyroctn. KoagpgpuumeHT lNMyaccoHa.

62. OnpepeneHne oceBbIX NepemMeLLeHin NPy PacTSXEHUN-CXaTuun.

63. OnpeneneHne yoMHEHUS CTEPXKHS NPW PacTSXEHUU-CXaTum.

64. PacTsxeHue-cxartue ¢ y4etoM cobCTBEHHOro Beca.

65. Monbop ceyeHuii ¢ y4eToM COBCTBEHHOMO Beca Npu pacTsiXeHUn-CXaTuu.
66. VicnbiTaHns Mateprnanos Ha pacTsaxXeHue.
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67. OCHOBHble MEXaHN4YeCKue xapakTepucTnki matepuana.

68. Pacyét Ha npo4HOCTb NPU pacTsXeHUU-cxaTum.

69. OnpeneneHne [oMNyckaeMblX HANPSAXEHMNA.

70. Ctatnyecku Heonpegenumble cuctembl. CTeneHb CTaTU4eckoin HeonpenenmocTiu.

71. MNpuMep pelweHns cTaTtmyeckn HEONPELENUMOL CUCTEMBI, paboTarolei Ha pacTaXeHMe-cxaTme.
72. HanpsixéHHoe CcoCTosIHME B TOYKE.

73. JedopMupoBaHHOE COCTOSHUE B TOYKE.

74. ['naBHble nedopmauuu.

75. OKcTpemanbHble KacaTenbHble HanpsxeHus. [NoHaTe o YnucTom casure.

76. KpydeHue. HanpsaxeHusa n gecpopmaumn.

77. N3rnb. Mnockuii n3rnb. YucTolin narnb. Mprmepbl Ynctoro marnba.

78. OcHOBHble 3Tanbl Npolecca NPoekTMpoBaHus. MoHATUE O TEXHUYECKOI CUCTEME 1 €€ BNIeMEHTax.
79. MawvHHbIN arperart u ero coctaeHble Yactu. Knaccudomkauus mawmnH. MexaHuaMm 1 ero SneMeHTbI.
80. Knaccudpmkaums KnHemaTnyeckumx nap.

81. Metoabl nccneposaHust MexaHM3moB. [oHSATE O CTPYKTYPHOM aHannse n CUHTese.

82. CtpykTypHas knaccudpmkaums mexaHnamos no Accypy. CTpyKTypHbIA aHann3 MexaHn3ma.

83. MNMoaBMXHOCTY U CBS3M B MexaHU3Me. MNoHATUE 06 N36bITOYHBIX CBA3SX U MECTHbIX MOABUXHOCTSIX.
84. KnHematunyeckoe uccnenoBaHne TUMNOBbLIX MEXAHU3MOB: PblYaXHbIX, 3yB4aTblX, KyNnaykoBbiX, MaHUMYNSATOPOB.
85. Ctatnyeckuin n KWNHETOCTaTMYECKUA CUNOBOI PACHET TUMOBbIX MEXaHNU3MOB.

86. ['padhoaHannTMyeckuin MeToa NNaHoB Cu.

87. MexaHnyeckune xapakTepucTukn MalmH.

88. MexaHn3Mbl C BbICWIMMW KUHEMATUYECKMMM Napammn 1 nx Knaccmnkawms.

89. 3ybyaTble nepemaqy 1 nx Knaccugukaums.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnvHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntoroesas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpOns DesTeNlbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
Cemectp 3

TekyLLUA KOHTPONb

MucbmeHHoe  |OByvarowmecs NonyyaoT 3a4aHne NO OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaad. Pabota BeINONHAETCS NMCbMEHHO AoMa U 1 10
3anaHvie cnaérca npenogasarento. OLeHnBalOTCS BNaAeHNe Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNafleHNE METOAAMM, YMEHNS N HaBbIKY,
HeobXoaouMble ANS BbINOMHEHNS 3a0aHNIA.

YCTHbI onpoc |YCTHbI ONpoc NPOBOAMNTCS HA NPaKTUYecKnx 3aHsaTuax. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 2 5
IMCKycCuM, OTBEYAIOT Ha BONpocCk Nnpenoaaeatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3npoaTtb, POPMyN1pPoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha AONONHUTENbHbIE BOMPOCHI.

CemecTp 4
TeKyL i KOHTPOb

KoHTponbHaa [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpPHOR paboTbl. Obyyatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPOaeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U chaéTcs npenoaasatento. OueHnBarTcs
BNafeHne maTepranoM no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
METO4AaMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1S1 BbINONHEHUS 3a0aHUA.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUYECKMX
JomailHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 10
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ans BbINOMHEHWS 3a4aHWA.
NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 5
NPaKkTUKO-OPUEHTUPOBAHHBIX TexHONornii. OLEHMBAIOTCA 3HaHUe MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHWUS 1 HaBbIkK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
O6yuatowwmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHune (3anaHns) v Bpemst Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLMNINHBI (MOAYNS)
OcBoeHVe oncUMNVHbI (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 AOMONHUTENbHOV y4ebHO NMTepaTypbl.

Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBmnamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHuin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHoi
6rnbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaALMOHHON ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

KasaHckun (Mpusonxckuin) denepanbHblil yHUBEPCUTET - www.Kpfu.ru
9BC ZNANIUM.COM - http://znanium.com/

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

OBC KoHcynbTaHT ctyaeHTa - www.studentlibrary.ru

OBbC YHueepcutetckas bubnnoteka online - http:/biblioclub.ru

9. MeTogunueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLMUN/IMHBI (MOAYNS)

Bup, pabor

MeTtonuyeckue peKoMeHaaunun

nekunn

CucTeMaTnanpoBaHHble 3HaHUS Mo U3y4yaeMoin ONCUMNIVHE 3aKNaablBaloTCs Ha NEKLUMOHHbIX
3aHSATUSAX, MOCeLWeHre KOTopbIX yYawmnmmcs obsisatenbHo. B xonoe nekuuy oHy BHMMaTeNbHO cnenat
3a XO[OM M3IOXEHWS Matepuana nektopa, akkypaTHo BeyT KOHcnekT. KoHCnekTMpoBaHne nekumm -
o[Ha 13 POpPM aKTUBHOV CaMOCTOSITeNbHOM paboThbl, Tpebytowas HaBbIKOB U YMEHUI KPaTKo,
nocnenoeatenbHO M TOrMYHO CPOPMMPOBATL NONOXEHMs TeM. HesicHble MOMEHTbI BbISICHSIIOTCS B
KOHLIe 3aHSITVS B OTBEAEHHOE Ha BOMPOChl BpeMsi. PekoMeHyeTcs B kKpaTyaiime cpoku nocne ee
npocnywuneaHus npopaboTtaTb MaTtepuan, a KOHCMEKT OOMOMHUTE 1 OTKOPPEKTUPOBATD.
Mocnenyowas paboTta Han TEKCTOM NEKLMU BOCNPOM3BOANT B NaMsTV ee coaepXaHue, No3Bonsiet

OOMONHNTb 3anncb, BblOENNUTb NMaBHOE, TBOPYECKN 3aKpennTb Matepuan B NnaMAaTu.

CtpaHunua 18 ns 22.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHbie| JTabopaTopHble 3aHSATUSA 3aBepLAlOT U3yYeHne Hanbonee BaxXHbIX TeM y4ebHon aucumnavHbl. OHK

paboThbl cnyxar Onsi 3aKpenneHns 3y4eHHOro matepuana, pasBuTus YMEHWM 1 HaBbIKOB NMOArOTOBKM
[0KNanoBs, cooblieHnin, NprobpeTeHns onbiTa YCTHLIX NYONNYHBIX BICTYMNNEHWA, BeAEeHUS OUCKYCCUN,
apryMeHTaumm 1 3aluThl BblABMraeMbiX MONOXEHWUIA, a TakxXe ONs KOHTPONS npernogasaTenem
CTENeHn NoAroTOBNEHHOCTU CTYAEHTOB MO U3y4aeMol AUCLUMNINHE.

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

TenbHas yMeHVe co3gaBaTh TEKCTbl. YPOBEHb U FybuHa YCBOEHUS! ANCUMMINHBI 3aBUCAT OT akKTUBHOM U

pabota cuctemaTmyeckon paboTbl Ha NEKLMSIX, U3YHEHUS PEKOMEHOO0BAHHON NMTEPaTypbl, BbINOIHEHMUS
KOHTPO/bHbIX MMCbMEHHbIX 3a4aHWii. B cnydae 3aTpyaHeHWA, BO3HMKAOWMX NPY M3yYeHnn y4eBHol
OVCLMMMVHBI, CTyOeHTaM cnefyeT obpawaTtbes 3a KOHCynbTaumei K npenoaasaTenio, peannays
pasnmyHbie KOMMYHMUKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYNbTaumm (HENOCPEACTBEHHO B
YHMBEPCUTETE B Yacbl Npnéma npenogaBartens, 3a04Hble KOHCynbTauumn (MocpeacTBOM 3EKTPOHHO
noyThbl).

NMACbMEHHOE I'Ipm BbIMNOIHEHUW MUCbMEHHbIX AOMALIHUX 3a0aHuiAi HeobXoAUMO cHavana npo4YnTaTtb OCHOBHbIE
JomallHee NOHATUA N NOAXOoObl MO TEMe 3aaaHNA. I'Ipvl BbIMONTHEHUW YyNPaXXHEeHNA NN 3a0a4m Hy>KHO CHavana

3ajaHue MNOHATb, 4TO Tpe6yeTcsa B 3aja4e, kakon TeopeTMHeCKMIZ MaTtepunan Hy>XHO NCNO/b30BaTb, HAMETUTb
nnaH peweHnda 3anadn, a 3ateM NnpucTynnTb K pacqéTaM M coenatb Ka4eCTBEHHbI BbIBOS.

yCTHbI onpoc | MoaroToBka K 0Npocy NPOBOAMTCS B XOLE CAMOCTOSTENBHON paboThl CTYAEHTOB M BKIOHYAET B cebs
MOBTOPEHME NPONAEHHOr0 MaTepmana no Bonpocam npencTtosiero onpoca. NMoMMMo 0CHOBHOIO
MaTtepuana CTyAeHT OONXEH U3Y4nTb OOMONHUTENbHYIO PEKOMEHOOBAHHYIO NTEpaTypy v
MHCpOpMaLMIO MO TEME, B TOM YMCne C Ucnonb3oBaHueM NHTepHeT-pecypcos. Onpoc npeanonaraet
YCTHbIA OTBET CTYLEHTA HA OAMH OCHOBHOM 1 HECKONbKO OOMONHUTENbHbBIX BOMPOCOB NPEnoaaBaTens.
OTBeT CTyOeHTa AONXEH NpencTaensaTb coboit pa3BEpHyTOe, CBA3AHHOE, NTOrMYECKU BbICTPOEHHOE
coobueHve. MNpur BbICTABNEHUN OLEHKW NPEnofaBaTeNb yYMTbiBAeT NPaBUIbHOCTb OTBETA MO
COOEPXaHUIo, ero NOCNeLOBaTENbHOCTb, CAMOCTOSATENBHOCTb CY>XAEHWIA 1 BbIBOAOB, YMEHUE
CBA3bIBATb TEOPETMHECKUE MOMOXEHUS C MPAKTUKOM, B TOM Yucne u ¢ byayuiein npoeccroHanbHON
LeSTENbHOCTBIO.

KOHTPONIbHAA an/I BbINONTHEHUN KOHTpOJ‘IbHOI7I pa6OTbI HeobX0AMMO BCMOMHUTL X040 pelweHna aHanorn4HbixX 3ana4y
pa60Ta Ha NPaKTUHYECKUX 3aHATUAX. 3HaKOMCTBO C OCHOBHOW U OONONHUTENbHOW nvlTepaTypon, BKMO4as

crnpaBo4Hble N3naHu4, 3apy6e>KHb|e WMCTOYHWUKN, KOHCMNEKT OCHOBHbIX MONOXEHWUIA, TEePMUNHOB,

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

3ayet Mpy noaroToBke K 3a4éTy HEOBXOANMO ONMPATLCS HA NEKLUW, a TAKXKE HA 3HAHWS U YMEHUS,
MONY4YeHHbIE Ha NPAKTUYECKMX U NaBopaTOPHbIX 3aHATUSX B TeHeHNe ceMecTpa. Kaxaplii 3a4€THbINA
6uneT coLepXunT 4Ba TEOPETUYECKMX BOMpoca M 3aaady. CTyoeHT, NoKa3aBWwnii BbICOKMA YPOBEHD
BNaLEHUS 3HAHUSMU, YMEHUSIMU 1 HABbIKAMW MO NPEASIOKEHHOMY BOMPOCY, CHATAETCS YCMELWHO
0CBOUBLLMM y4ebHBIA Kypc. B cnyyae 60MblIOro KonnMyYecTsa 3aTpyaHEHW NPY pacKpbITMK Bonpoca
CTYyLEHTYy NpeLnaraeTcs NoBTOPHAs NMOATOTOBKA U Nepe3aqéT.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 NpuHTEp AN pacrneyatku pa3aaToyHbiX MaTepranos.
MynbTumeauinHas ayautopus.
CneumannsmpoBaHHas nabopartopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 15.03.04
"ABTOMaTU3auUNs TEXHONOrMYECKNX MPOLECCOB U NPON3BOACTB"
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.15 Teopetnyeckas 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

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 21 us 22. Bl YHH

ARl | AL O



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

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.15 Teopetnyeckas 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: 2018

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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