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CopepxaHue

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

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

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

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

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

4.2. CopepxaHvne oUCLUNINHbI

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

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

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

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

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

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

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

7.2. ononHutensHasa nutepatypa

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

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

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

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

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy oucuunnuHel paspaboTan(a)(n) LoueHT, K.H. baipamos B.®. (Kadhenpa MexaHnkn 1 KOHCTPYMPOBAHMS,
ABTOMOBMNLHOE oTAeneHne), BFBajramov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpuMeHsiTb doyHOaMeHTanbHble 3HAaHWUS, MONy4YeHHble B 06nacTu

MaTemMaTn4YecKnx 1 (M) eCTECTBEHHbIX HAayK, 1 UICMONb30BaThb KX B
NpogeccroHanbHoON AesTeNbHOCTM

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

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

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

MeToabl BbINOMHEHNS KNHEMATUYECKUX U reoMeTpmnyeckmnx pacyeTos,

OcHoBbl Bbl60pa martepunanos 1 METOL0B UX YNPOYHEHWUA, 3anacoB NMNPOYHOCTU N O0NYCKaeMbIX HaI'IpFI)KeHI/IVI npun
pacyeTe hetanei MalwuH B yCnoBusax ctatn4eckoro n oMHaMm4eCckoro Harpy>xXeHus;

MeToonky COCTaBNEHNS PACYETHBIX CXEM M ONPeaeNneHNs OENCTBYIOWNX HArpy30K; GOPMYIbl OPUEHTUPOBOYHbIX -
NPOEKTHBIX Y YTOYHEHHBIX - MPOBEPOYHBIX PACYETOB HA MPOYHOCTb, MBHOCOCTOMKOCTb, XXECTKOCTb, TEMNOCTONKOCTb,
BUOPOYCTONYNBOCTb.

JonxeH ymeTb:

I:I|/|CI'IOJ'Ib3OBaTb pasnnyHble oopmynbl ANa HAXOXAOEHUS KNHEMATUYECKUX U OUHaMNYEeCKNX XapakTepucTuk
n3y4yaemoro opmxeHusa n aHann3nposaTtb Nonyy4yeHHble pe3ynbTaThl,

AHanunampoBsatb ycnoBus paboTbl KOHKPETHBIX feTanei, y3nos 1 MalwnH 1 060CHOBATh OCHOBHbIE TPeboBaHMS,
KOTOPbIM 0OMXHbI OHW OTBEYaTh;

Bblbmpatb paunoHanbHbli METOL pacyeTa KOHKPETHOW aeTany unu yana;
O6ocHoBaTb BbIGOp MaTepwana asis Tol UM UHOW feTanw;

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

JlonxeH Bnanetb:

DMeTO,D,aMVI 1 cnocobamu onpeneneHna 3aKOHOB OBUXEHUNA UNn yCJ'IOBVII7I paBHOBECUA MaTepmaanoﬁ TOYKMN,
abconoTHO TBépﬂ,OFO Tena, nx CUCTeM " pasin4yHbiXx MeXaHn3mMoB 1 yCTpOI7ICTB Nno 3adaHHbIM CNaMm;

YMeHueMm, ncxons n3 aHanmsa KOHKPETHbIX yCHOBI/II7I aKcnnyaraumm mawmnHbl, OpMynnupoBaTtb Tpe6OBaHI/I9I,
npenbsBndeMble K oetansdam n MallHam;

MeTopamum pacyeTa getanei MawuH;
YMeHueMm Bolibpatb ONTUMaNbHbIA cnocob coeanHeHus aetaneii;

YMeHWeM oLeHnBaThb LLenecoobpasHoCTb MPUMEHEHMWS TOFO UM MHOTO BUAA MEXaHWYECKMX Nepenay aofist 3aLaHHbIX
KOHKPETHbIX YCNOBUIA.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

CnocobHoCTb:

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

K KOHCTPYKTOPCKOW OesSTENbHOCTU;

NPVMEHATb METOAbI rpadoMyeckoro NpeacTaBneHNst 06 bEKTOB SHEPreTMHECKOro MalMHOCTPOEHNS!, CXEM U CUCTEM.
[[OTOBHOCTb:

NMPUMEHSATb Pe3ynbTaThl OCBOEHUS AUCLUMNANHDI B Byayllei npodeccnoHanbHoi AeATENbHOCTH;

npenctaBnsaTb TeXHNYECKYO OOKYMEHTaLUunto B COOTBETCTBUN C Tpe6OBaHI/I5|MI/I €0WHON CUCTEMOM KOHCTPYKTOPCKOIA
OOKyMeHTauun.

2. MecTo AuCUMNNNHLI B CTPYKTYpEe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus
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DaHHas yuebHas aucumnnumHa BkoyeHa B pasgen "61.0.11 OucuunnmHbl (Moaynm)" 0CHOBHO NpodheccMoHansHom
obpaszoBatenbHoi nporpammel 01.03.02 "MpuknagHas matemMatuka u nHgopmatrka ()" 1 0THOCUTCS K 06s3aTenbHbIM
AVcunnnnHam.

OcsauBaetca Ha 2 Kypce B 3 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNMHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
Jlekumn 3aHATUSA paborthbl
1 Tema 1. TeopeTnyeckas MexaHuka. 3 1 0 1 5
" |BBeneHve. KnHematunka To4ku.
Tema 2. [NoctynaTtenbHoe OBUXEHNe
2. [tBéppooro Tena. BpauweHne TBEpOoOro 3 1 0 1 2
Tena BOKPYr HEMOABWXHON OCW.
Tema 3. lnockoe oBuxeHve
s TBEPOOro Tena. 3 1 0 1 2
4. [Tema 4. CnoxHoe OBUXEHNE TOUKM. 3 1 0 1 2
Tema 5. Ctatuka. OCHOBHbIE
5. [MOHATUSA 1 aKCMOMbI CTATUKN. 3 1 0 1 2
CucTtema cxogawmxcst cun.
Tema 6. Teopust MOMEHTOB U Nap cun.
6. |PaBHOBeCKE abcontoTHO TBEPAOrO 3 1 0 1 2
Tena.
Tema 7. PaBHoBecue Tena npu
7. |Hanu4uu TpeHus. LieHTp TaxecTu 3 1 0 1 2
TBEPLOro Tena.
Tema 8. BeeneHve B ONHaMUKY.
8. |[3akoHbl HbloToHa. 3agayn 3 1 0 1 2
OVHaMUKN.
Tema 9. InHamuka HecBoboLHOA
9. [To4kK, BUHaMmMKa OTHOCUTENbHOro 3 1 0 1 2
OBUXEHNS TOYKMN.
Tema 10. NMpsamonnHenHble
10. KonebaHns TOYKM. 3 1 0 1 2
Tema 11. Cuctema matepumanbHbIX
11. ToYek. 3 1 0 1 2
Tema 12. Obwwpme Teopembl JUHAMUKN
12.|MaTepunanbHOM TOUKN U 3 1 0 1 2
MEXaHN4YeCKON CUCTEMBI.
13 Tema 13. MpunoxeHus obwmx 3 1 0 1 >
‘[Teopem omvHamukn Kk TBEpLOMY Teny.
Tema 14. Teopus MalwmvH un
14.|mexaHuamoB. CTpykTypa u 3 1 0 1 2
Knaccmgukaums MexaHM3MmoB.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 15. Knnematunyeckuin aHanms
15. MEXaHN3MOB. 3 1 0 1 2
Tema 16. ConpoTtmeneHve
16.|MaTepunanos. OCHOBHbIE NMOHATUSI. 3 1 0 1 2
Sntopbl BHYTPEHHUX YCUNWIA.
Tema 17. PactaxeHue n cxaTtue
17. npsimoro 6pyca. 3 1 0 1 2
Tema 18. etann mawmH.
18. MexaHuyeckne nepegayu. 3 1 0 1 2
Ntoro 18 0 18 36

4.2 CopepxaHvue AUCLUMIINHDI
Tema 1. TeopeTnyeckasa MmexaHuka. BeegeHue. KuHematuka Touku.

MpeamMeT 1 pasnensl LUCUMNAKHBI, UX 3aaadun. KnHematrka Touku. KoopamHaTHbIA cnocob 3anaHus ABUXEHNS TOUKM.
BekTopHbIi cnocob 3anaHus OBUXEHMS TOYKM. ECTecTBEHHDBIN cnocob 3anaHns OBUXEHMUS TOUKMW. TpaekTopus 1
ypaBHeHWe OBUXEHNS TOUKU. CKOPOCTb M YCKOPEHUS TOUKU U X ONPeLENneHne Npu pasnnyHbix cnocobax 3anaHus
LBUXEHUS.

Tema 2. NMocTynatensHoe ABMXeHUe TBEépAaoro tena. BpalleHne TBEpAOro Tena BOKPYr HENOABUXHOW OCWU.

Kunematuka tBépnoro tena. MNoHsitne 06 abcontoTHo TBEPAOM Tene. MNocTynaTtenbHoe OBUXeHVe TBEPLOro Tena.
BpalweHue TBEpAoro Tena BOKpyr HEMOABWUXHOM Ocu. YpaBHeHVEe BpalaTenbHOro ABUXEHNS. YTnoBas CKOpoCTb U1
yrnosoe yckopeHue tena. CKOpoCTh 1 YCKOPEHMsl To4ek TBEPAOro Tena, Bpallaiolwerocst BOKPYr HemoaBUXHOM OCK.

Tema 3. NMnockoe aoBuxeHue TBEpOOro Tena.

MNnockoe nBuxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHUS ToHeEK
NNOCKOW courypbl. PasnoxeHve gBUXeHNS NNOCKOW chUrypbl Ha NOCTynaTenbHOe ABUXEHME BMECTE C MOMOCOM 1
BpalleHne BOKpYr nontoca. YpaBHeHNs ABUXEHUS NNOCKOW courypbl. Teopema 0 NpoekLmnsix CKOPOCTeR ABYX To4eK
NNOCKoW courypbl. MrHOBEHHbIV LIEHTP CKOPOCTEN.

Tema 4. CnoxHoe aBunXeHue ToOUKMW.

CnoxHoe oBuxeHne Touku. ABCOMNIOTHOE, OTHOCUTENbHOE, MEPEHOCHOE ABMXEHUS. ABCONOTHBIE, OTHOCUTENbHBIE,
nepeHoCHbIE CKOPOCTU 1 YCKOPEeHNS. TeopeMa CnoXeHns ckopocTteit. Teopema 0 CNoXeHUN YCKOpeHuii (Teopema
Kopwvonuca). Mogynb n HanpasneHvne Kopuonucosa yckopeHus. NpuMepbl Ha TPUMEHEHNE TEOPEM O CIIOXEHUN
CKOPOCTEN 1 O CAOXEHUN YCKOPEHMWI NpK NOCTynaTenbHOM 1 BpalaTtenbHOM NePEHOCHOM OBUXEHUSX.

Tema 5. Cratuka. OCHOBHbIE MOHATUA U aKCUOMbI CTaTUKK. CuCcTeMa CXoosLLUXCS CU.

Mpeomet cTatukm 1 €€ oCHoBHble 3a8a4n. OCHOBHbIE ONpeneneHns 1 NOHATUA CTaTUKWU. AKCUOMbI CTaTUKMW.
HecsobonHoe TBEpLoe Teno. Cesiau. Peakunu cBsizein. Teopema 0 paBHOBECUU TPEX HEMapPannenbHbIX CUN.
MHoroyronbHuk cun. Cuctema CxOAsIWNXCS CUM: NPYBELEHNE K paBHOAENCTBYIOWEN. [[eomeTpryeckme 1 aHanmTnyeckme
YyCNOBWSI PaBHOBECHUS.

Tema 6. Teopusi MOMEHTOB 1 nap cun. PaBHoBecne abCconOTHO TBEPJOro Tena.

Teopusi MOMEHTOB 1 nap cun. MOMEHT Cunbl OTHOCUTENBbHO TOYKM (LeHTpa). MOMeHT cunbl oTHOCUTENbHO ocu. lMapa cun
1 €€ MOMEHT. OKBMBANEHTHOCTb Nap. NaBHbI BEKTOP W rMaBHbIA MOMEHT CUCTEMbI CUM. YCNOBUS paBHOBECUS

abconoTHO TBép,D,OFO Tena npu OencTeun pasfinyHbIX CUCTEM CUI. CraTtunyeckm onpenennmble N CTaTtnyeckn
HeonpenennMble 3agayun.

Tema 7. PaBHOBecUe Tena rnpv Hannymm TpeHuns. LLeHTp Taxectn TBépporo Tena.

PaBHoBecve TBEPOOro Tena Npw HanU4YMKM TpeHus. TpeHne ckonbxeHus. TpeHne kaveHns. KoHyc TpeHns. LieHTp
TaXecTn TBEépaoro Tena. LieHTp taxecTn nnockon gourypbl. CTaTnyeckmini MOMEHT NNoWaamn niockom urypsbl
OTHOCUTENbHO Ocwu. LieHTp TaxecTn nmHnn. MeToabl onpefeneHms LeHTPoB TaXecTun Ten. NonoxeHne LeHTpa TaXectu
HEeKOTOpbIX Ten.

Tema 8. BeepeHune B puHamMuky. 3akoHbl HbloToHa. 3apayv AMHaMUKM.

OcHoBHble NoHATMSA. 3akoHbl HbtoToHa. JudhdepeHumanbHble ypaBHEHNS OBUXEHUS Touku. [psmas n obpatHast
3amayv guHamukn. CeobonHoe nageHvie Tena 6e3 y4éta conpotusneHnst Bosayxa. [euxeHue Tena, 6poweHHoro nog,
YrTIOM K FOpu30HTY, 6e3 yuéta conpoTuBneHus Bo3ayxa. [BnxeHre nanatowero Tena ¢ y4éToM CoOnpoTUBIEHUS BO3ayXa.

Tema 9. luHamuka HecBoOOAHOMN TOYKM, ANHaAMUKa OTHOCUTENIbHOIo ABMUXEHUSA TOUKMN.

KETPOHHBH
B_EPCHTET
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HecBobonHasa matepuanbHas Todka. CBSau U AMHaMuyeckre peakuun cessel. JudgpdoepeHumnanbHble ypaBHEHNUS
IBUXEHUS TOYKM NO 3aaaHHoi kpveoi. MpuHumn Janambepa onst To4km. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO
IBUXeHUs Toukn. MepeHocHas n Kopuonucosa cunbl uHepuun. MpuHLMN OTHOCMTENBHOCTU KNACCUYECKON MEXaHUKN.
Crny4ait OTHOCMTENBHOrO MOKOS.

Tema 10. MpsiMmonuHenHble Kone6aHUSA TOUKM.

Buabl konebatenbHbIx ABUXEHW MaTepuanbHoi Touku. CBoboaHble konebaHms matepranbHoin Toukn. CBo6OAHbIE
konebaHus rpysa, NoABEeLeHHOro K NpyxuHe. MNprumepbl Ha cBoboaHbIe KonebaHus. 3aTyxatowme konebaHms
MaTepuanbHOn ToukM. Anepuoanyeckoe ABUXEHNE TOUKU. BbiHyXAeHHbIe konebaHus MatepranbHOn ToUkK. SIBneHne
bveHwnii. SiBneHne pe3oHaHca.

Tema 11. Cuctema matepuanbHbiX TOYeKk.

Cuctema mMatepuranbHbIX TOYEK. TBép,EI,OG Teno. Cunel, ,D,el7|0TBWOLIJ,M€ Ha TO4YKWN CUCTEMbI. U,eHTp MaccC CUCTEMbI
mMaTtepuranbHbIX TO4EK U ero KoopanHartbl. TeopeMa O OBMXEHWUM UeHTpa Macc. MoMmeHTbI nHepummn TBép,EI,OFO Tena
(CVICTeMbI). Pa,uvlyc nHepunin. TeopeMa O MOMeHTax nHepunmn TBép,EI,OFO Tena OTHOCUTENbHO NnapannesbHbIX ocern.
Ll,eHTpO6e)KHbIe MOMEHTbI NHepunn Tena.

Tema 12. O6LiMe TeopeMbl AMHAMUKW MaTepuanbHOW TOUKN U MEXaHUYeCKOW CUCTEMBDI.

TeopeMbl 06 N3MEHEHUMN KONTMYECTBa OBUXEHNS MaTepunasibHOM TOYKU U MexaHU4Yeckoi cuctembl. TeopeMbl 06
N3MEHEHUN MOMEHTA KONMYECTBA [IBMXEHNS MaTepUanbHOM TOYKU U KMHETUYECKOro MOMEHTA MeXaHNYecKol CUCTEMbI.
dneMeHTapHasa pabota cunbl; paboTa Ha KOHeYHOoM NyTu. PaboTa cunbl TAXEeCTU 1 cunbl ynpyrocTu. MoteHumnansHble
cunbl. CunoBoe none, yCnoBusi NOTEHUManbHOCTU CUMI0BOTO Monsi. TeopeMbl 06 N3MEHEHNM KMHETUYECKON aHeprum
MaTepuanbHOM TOYKM 1 MEXaHUYECKOM CUCTEMbI. 3aKOH COXPaHEeHNs MeXaHN4YecKol aHeprun MaTepuanbHON TOUKK.

Tema 13. NMpunoxeHus obLLLMX TeOpPEM OUHAMUKU K TBEPOOMY Teny.

OdudppepeHumnanbHble ypaBHEHMS NOCTYNaTeNbHOro ABMXeEHUS TBEpAoro Tena. duddepeHunanbHoe ypaBHeHne
BpalleHns TBEPOOro Tena BOKPYr HEMOABUXHON ocu. dnsnyeckmini MasTHuk. OnpeneneHve OMHaMUYECKUX peakLumin
noawnnHNKoB. [JMHammnyeckas ypaBHOBEWEHHOCTb Tena Ha ocux BpaueHus. OnbiTHOE onpeneneHne MOMEHTOB MHEPLIMU
TBEPAbIX TEN.

Tema 14. Teopus MalMH U MexaHM3MOB. CTPyKTypa 1 Knaccudpukauusi MexaHM3MmoB.

OCHOBHbIE NOHSATUA MeXaH3Ma 1 MallnHbI, KNaccuuKaumns MallvH. ONeMeHTbl MeXaHM3MOB: 3BEHbS, KUHEMaTnieckue
napsl, nx knaccudpukaums. KuHematnueckue uenn. CteneHb NOABMXHOCTM NAOCKMX KMHeMaTudeckux Lenei. MexaHnam
KaK YacCTHbI cnyyai KuHeMmatudeckor uenu. CteneHb NoaBUXHOCTU MexaHn3Mma. MNoHsATUe O NacCUBHbIX CBA3SIX U
NNWHKX cTeneHsx ceoboabl. O630p OCHOBHbIX BUOOB MEXaHW3MOB. KHeMaTnyeckas cxeMa MexaHu3MoB. 3aMeHa
BbICLINX KNHEMATUYECKMX Nap B MNJIOCKOM MeXaHU3Me LensiMv C HASLWUMKN KMHeMaTUYeckmMmn napamin. HayanbHbil
mexaHuaM. pynnbl Accypa v ux knaccudomkaums. lNMocnenosartenbHOCTb 00pa30BaHNs MAOCKOro MexaHmama no Accypy.
CTPYKTYpHbI aHann3 Nnockoro MexaHunama. Knaccudpumkaums nnockmux MexaH1M3MoB.

Tema 15. KnHematnyeckum aHann3 MexaHn3MoB.

nOCTpoeHI/Ie NnaaHoB NONOXEHN MEXAHN3MOB C OBYyXNOBOOKOBbIMU rpynnamun. HOCTpoeHme TpaeKTOpI/IIZ oTAeNbHbIX
TO4YeK 3BeHbeB MexaHnama. MeTton nnaHos CKOpOCTGI7I n yCKOpeHMIZ. HOCTpoeHme nnaHoB CKOpOCTGI7I n yCKOpeHI/Iﬁ ons
MexaHN3MOB C OBYXNMOBOOKOBbIMW rpynnamu. MoHsATME 06 N3OLITOYHBIX CBA3SIX M MECTHbIX NOABUXHOCTSX. MeToabl
onpeneneHna n yctpaHeHus N306bITOYHbIX CBSA3El U MECTHbIX NOABUXHOCTEA.

Tema 16. ConpoTtuBneHune MmatepnanoB. OCHOBHbIe MOHATUS. SMOPbl BHYTPEHHUX YCUUIA.

3apaum u cogepxaHue kypca "ConpotusneHne matepuanos”. OCHOBHbIE rmnoTedbl. Knaccndomkauns BHeEWHUX
Harpysok: cocpeAoTo4eHHble U pacrnpenenéHHble, MoBEPXHOCTHbIE N 06 bEMHbIE, CTAaTMHECKME U AUHAMUYECKUE.
PacuéTtHble cxembl. Bpyc, nnacTvHa, obonoyka - 06bekTbl, U3y4aeMble B Kypce CONpOTMBIEHUS MaTepranos.
Hedopmaumnsa n nepemelteHunst. BHyTpeHHue cunbl. HanpsxeHus (nonHoe, HopManbHoe, kacatenbHoe). MeTon ceveHuni.
MocTpoeHWe antop BHYTPEHHWX CU NPW PaCTSIXXKEHUN, KPYYEHMU 1 NIockoM narnbe. dudodpepeHunanbHble 3aBUCMMOCTY
mexay M, Q n q npv nnockom narmbe. BoiTekatowme U3 HUX cneacTaums.

Tema 17. PacTsiXeHue U cxartue npsimoro 6pyca.

PacTsxeHne n cxatue npsimoro 6pyca. HanpsixeHns B ceqeHusix 6pyca. MNpononbHble 1 nonepeyHblie gecpopmaumm npu
pactsaxeHun (cxatun). 3akoH N'yka npu pactaxernun. Moaynb ynpyroctu. KoadpdomumeHt lNyaccoHa. Onpenenexue
OCEBbIX NepeMeLeHnii. PacyéT Ha NPOYHOCTb NpY pacTsaxeHun. MexaHnyeckue CBoOMCTBa MaTepmanos. VicnbitaHne
maTepuanos Ha pacTtaxeHne. OCHOBHbIE MEXaHWYECKME XapakTepucTukn matepmana. OnpeneneHne nomnyckaeMbix
HanpPSXeHWIA.

Tema 18. Oetanu mawuvH. MexaHnyeckue nepepayn.

DPUKUMOHHbIE NMepeaayn, NPUMHLUN nx paboTbl, OCHOBHbIE TUMbI. JLOCTOMHCTBA, HEAOCTATKMN U 06NaCTb MPUMEHEHWS.
MepenatoyHoe COOTHOWEHME. PeaykTopbl U MyNbTUNANKATOPbI, PEBEPCUBHBIE YCTPONCTBA, KOPOOKM Nepenay 1
BapuaTopbl ckopocTu. HasHauyeHve penyKTopos, nx knaccudukaums. OCHOBHbIE CXEMbl PELYKTOPOB M UX OCOBEHHOCTH.
Bbibop Tvna peoykTopa. Mynbtunnukatopel. PeBepcuBHble ycTpoiicTBa, OCHOBHBIE BuAabl. Kopobku nepepay u
BapuaTopbl CKOPOCTU, OCHOBHbIE BMAbl. OCHOBHbIE XapakTePUCTUKK. JlOCTOMHCTBA, HeaoCcTaTku, 06nacT NPUMEHEHNS.
3ybyaTble nepenauun. Oblwme cBeneHus 1 knaccugukaums ybyatbix nepeady. JoctouHcTBa 1 HepocTaTku, obnactu
npumMeHeHusi. PemeHHble nepenayn. Obwee ycTpoicTBo. [LJOCTOMHCTBA, HeLoCTaTku, obnactu npumeHeHmus. LienHole
nepenaun. Obwme ceeneHuns. [JOCTOMHCTBA U HeJoCTaTKW, 06nacTu NpuMeHeHNs. YepesyHble nepepadn. JoctouHCTBa,
HepocTaTku, 06nacT NPUMEHEHNS.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOM PaboThl CTYAEHTOB BbICWMX y4eOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NMPOMEXYTOYHOW aTTecTaunmn obyyaowmxcs dpeaepanbHOro rocyjapcTBEHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Boicero obpasosaHus "KasaHckuii (NprBONXCKMiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHwue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnmM poHAa OLEHOYHbIX CPeacTB ans
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocynapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii

yHuBepcutet"™.

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeENbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOtECCMOHANBHOr0 06pa3oBaHuns
"KasaHckun (MNpusonxckuin) doegepanbHbin yHUBepcuTeT™.

PernamenT Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "PaspaboTku, perucrpauum, NoLroToBKU K MCMONb30BAHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTenbHOMO yupeXxaeHns Boicwero obpasosarus "KasaHckui

(MpwvBOMXCKMIA) dhenepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyaromxcs
B (penepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpeEXAEeHNM Beicero obpasoBaHus "KasaHckuii
(MpuBonXxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa30oBaTeNbHOM YYPEXLEHNN BbICWEro NPOPEeCCUOHANBbHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™ .

BblinonHeHme pac4éTHO-MPOEKTUPOBOYHbBIX 3a4aHNIA MO CONPOTMBAEHWIO MaTepnanos, NPUKNanHoi MexaHnke 1
TEXHUYECKOW MexaHuke - https://dspace.kpfu.ru/xmlui’/handle/net/131372

Kpatkuin kypc no knHematuke To4ku - http://dspace.kpfu.ru/xmlui’/handle/net/150450
Kpatkuin kypc Teopetmyeckor mexaHuku. Yactb 1. Ctatuka - http://dspace.kpfu.ru/xmlui/handle/net/150451

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

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

dopmMa KOHTpons OueHunBaemblie
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 3
TeKyLLUNN KOHTPO/Ib
lMucbMeHHoe 14. Teopust MawmnH n mexaHnamos. CTPyKTypa u knaccugukaums
1 |pomawHee 3apaHve |OlK-1 MexXaHn3MOB.
15. KnHematunyeckmin aHanns MexaHm3moB.
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. TeopeTnyeckas mexaHuka. BeegeHune. KnHematmka TOUKW.
2. MNMocTtynatenbHoe asuxeHne TBépgoro tena. Bpawerne
TBEPOOro Tena BOKPYr HeMoABUXHON Ocu.
3. Nnockoe oBuxeHwe TBEPLOro Tena.
4. CnoxHoe OBUXEHWEe TOYKN.
6. Teopusi MOMeHTOB 1 nap cun. PaBHoBecre abCcontoTHO
5 [KoHTponbHas OMK-1 TBEPAOro Tena.

pabota 7. PaBHoBecwe Tena npu Hanmuum tpeHus. LieHTp TaxecTu
TBEpPIOro Tena.
8. BeeneHuve B anHamuky. 3akoHbl HbloTOoHa. 3agayn GUHaMuku.
9. uHamrka HecBOBOLHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO
OBVXEHNS TOYKM.
12. O6wme TeopeMbl AMHAMUKN MaTEPUaNbHOM TOUKM 1
MeXaHW4eCKom CUCTEMBI.

[MncbMeHHoe

3 |nomawnee sananve |OMK-1 16. ConpoTtueneHne matepuanos. OCHOBHblE NOHATMSA. SMIOPHbI

BHYTPEHHUX YCUITIA.

16. ConpoTtueneHne matepuanos. OCHOBHblE NOHATMSA. DMLOPHbI
Or1K-1 BHYTPEHHUX YCUTIA.
17. PacTsxxeHue n cxatue npsmoro 6pyca.

4 NabopatopHble
paboTbl

3auer OrK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nunyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:‘:P'gﬁﬂ OLLeHMBaHUS Sran
P OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 3

TeKyL i KOHTPONb
MNucbmeHHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

JomatlHee BCE 3aaHus. 6onbLlas YacTb 6onee 4eM HaMonoBKHyY. [MeHee YeM HanonoBuHy.| 1
3afaHue MpoaoeMoHCTpUpPOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaemMoHCTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTBYIOT cepbEéaHble oWwmnbKu. HEYLOBNEeTBOPUTENbHbIA| 3
BafleHUsi MaTepranoMm. [HeaHaunTenbHble MNpoOEMOHCTPUPOBaH  |ypOBEHb BNaLeHus
MposiBneH.i ownbKm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NpPeBoCXoaHbIe MponeMoOHCTPUPOBaH  |ypOBeHb BlaaeHus MposiBneHbi
CnocobHOCTM XOPOLLMIA YPOBEHD MaTtepuanom. HeLoCTaTo4Hble
NMPUMEHSATb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl H13Kme cnocobHocTy
yMEHUs K BbINONHEHUO |[posiBNeHbl cpefiHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [cnocobHOCTM MPUMEHSATb 3HAHUS 1 [yMEHWSI K BbINMOIHEHWIO

NPUMEHATb 3HAHUA N YMEHUA K BbINOJIHEHNIO |KOHKPETHbIX 3afaHui.
YMEHUA K BbINOMHEHNIO |[KOHKPETHbIX 3aaHuni.
KOHKPETHbIX 3afaHun.

KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbl  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MpoaeMoHCcTpMpoOBaH [3agaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeyioT cepbé3aHble owmnbKu. HeyA0BNETBOPUTENBHbIN
BNafeHns MatepranoMm. [HesHauymTenbHble MNpooeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoaHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CnocobHoCTH XOPOLWMA YypOBEHb matepuanom. HefoCTaTo4HbIe
NPVMEHATb 3HaHMA U |BnadeHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTH
YMEHUS K BbINONHEHUO |posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPVUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHWIO

NMPUMEHSATb 3HAHUSA U |yMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHui.
YMEHUS K BbIMOIHEHNIO |KOHKPETHbIX 3a0aHuniA.
KOHKPETHbIX 3a0aHui.

KETPOHHBH
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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 CMonb3oBaHbl | 4
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
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 14, 15

CTPYKTYPHbIV AHANIA3 NNIOCKOrO MEXAHU3MA.

MpoBeCTN CTPYKTYPHbIA aHaNU3 NA0CKOro pbl4akHOro MexaHn3ama (CxeMy Ha 3afaHue nonyynTb y npenogasartens).

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

2. Bbl4epTnTb 0OOHO 13 MNONOXEHNI A MEXaHNU3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTATO4YHO HAarnsa4HO BUAHbI
BCE 3BEHbS (He ByeT HanoXeHns 0QHOro 3BeHa Ha Apyroe). Ykasatb CTPENKOW HanpasneHue BpalleHns BXOAHOMO
3BEHa - KpmBowwuna.

3. MpoHymepoBaTh 3BEHbs apabckumm Ludopamu B Nopsiike Mx NpUcoeanHeHus K kpmeowuny (1,2,3 n 1.4.).

4. O603Ha4YNTb KMHEMATMYECKME Napbl 3arnaBHbIMU NaTUHCKUMK ByKBaMu B NOCNELOBATENIbHOCTM NPUCOeaNHEHMS!
3BEHbEB.

5. OnpepenuTsb:

- YACIO NOABMXHbIX 3BEHbEB (N);

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

- KONMYECTBO OOHOMNOABUXHbIX (P1) M ABYXMNOABMXHbIX (P2) KNHEMATUYECKMX Nap;

- cTeneHb noasmxHoctn W mMexaHvama;

- HanM4me NacCUBHbIX CBSAZEN U NNLWHNX CTeNeHel cBoboabI;

PeaynbTaTtbl 3aHecT B Tabnuuy.

6. Pa3butb MeEXaHn3M Ha CTPYKTYpHblE rpynnbl AcCypa v HavarnbHbli MEXAHU3M.

7. BbluepTnTb CTPYKTYpHbIE rpynnbl Accypa v HadanbHbIA MEXaHU3M C NpaBuibHbIM 0003HAYEHNEM KMHEMATUYECKNX Nap
1 3BEHbEB MEXAHW3MA, Ha4YMHas ¢ Hambonee yaaneHHom rpynmnbi.

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

9. Onpenenutb CTENEHb NOABMXHOCTU HA4YaNbHOrO MEXaHN3Ma U COCTaBUTb CTPYKTYPHYIO GhopMyny.

10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ANS1 MEXaHN3Ma B LIESIOM.

11. Onpenenutb Knacc BCEro MexaHn3ma.

2. KoHTponbHas pabora

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10290336419 3AE
Crpanunua 9 us 21. i1nR VHIT[

S OEMALIGH



Mporpamma gucumnnuHel "TeopeTudeckas n npuknagHas mexaHuka"; 01.03.02 MNpuknagHas matemaTka u MHhopMaTmka; OOLEHT, K.H.
Barpamos B.®.

Tembl 1,2, 3,4,6,7,8,9,12

KoHTponbHas pabota coCTOMT M3 TPEX-YEThIPEX 3aay, KOTopble CTyAeHTbl 6epyT U3 [5] cnucka OCHOBHOM nuTepatypbl.
Mo pasneny "KnHematmka" BbiINONHAOTCS 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHWUS TOUKM MO
3afaHHbIM ypaBHeHNsaM eé neuxermns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTtynaTtenbHOM v BpawarenbHom asmxeHusax”, K.3 - "KnHematnyeckun aHanmsa nnockoro mexaHmama", K.7 -
"OnpepneneHne abcontoTHOM CKOPOCTM U aBCONMOTHOMO YCKOPEHMS! TOHKN".

Mo pasgeny "Ctatmka" CTyAeHTbl BbINMOMHAOT 3a4aHNs U3 CNeayioWwero Yyuena Huxe nepedncneHHolx: C.1 -
"Onpegnenexve peakuunin ornop teépgoro Tena”, C.2 - "OnpeneneHve peakunii onop 1 CUn B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTaBHOM KOHCTPyKLUMKM (cuctema asyx ten)"”, C.5 - "PaBHoBecue ¢ y4éTOM
cuenneHus (TpeHus nokos)", C.7 - "OnpeneneHne peakuuii onop Teépnoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

Mo pasgeny "OdnHamuka" BLINOAHAOTCS 3agaHus u3 yucna: .1 - "ViHterpuposaHme onddoepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepManbHOM TOYKW, HAaXOASIWeNCs NoL AEACTBUEM MOCTOSAHHbIX cmun”, [1.2 - "VIHTerpmpoBaHne
IndodepeHumanbHbIX ypaBHEHWUI OBUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AercTemeM nepemeHHbix cun”, 1.4
- "ViccnenoBaHme OTHOCUMTENLHOMO OABUXEHNS MaTtepuanbHon Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ONHAMUKU K
nccnenoBaHuIo ABUXEHUS MaTepuanbHomn Todkun”, [1.7 - "MNpuMeHeHre TeopeMbl 0 OBUXEHUW LeHTpa Macce K
nccnenoBaHuio ABUXEHUS MexaHuyeckol cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 U3MEHEHNN KUHETNYECKOIA
SHEPrnn K N3y4eHuo OBNXEHNS MexaHnyeckon cuctemol”, [1.14 - "MpuMeHeHne NprvHUMNa BO3MOXHbIX MepeMeLLEeHNiA K
peLeHno 3aaa4 0 PaBHOBECKMN CU, MPUNOXEHHbBIX K MEXaHWYECKON CUCTEME C OLHOW CTeNneHbio cBoboAbI".

3anaHus (M3 yMcna Bbllle NEPEUNCEHHbIX) U HOMEP BapyaHTa (Wngp) onpenensioTcs npenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOM TETPaau, Ha 06n0XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
creumnanbHoCTb, HOMEP rpynnbl, PamuanMa n nHMLManbl CTydeHTa u Ha3BaHne Kkadgeapsl.

Mpr ohOpPMNEHNN KOHTPOMBHON paboTbl PEKOMEHAYETCS BbIMOMHATL CNedytoWwmne npasmna:

1) B TeTpaam ocTaBnaTb NONS WUPUHOM 3,5 - 4 CM ONg 3aMeyYaHuin peLeH3eHTa;

2) TEKCT YCNOBMS 3a0a4u C YACNOBbIMA AaHHBIMU NepenncaTtb 13 3a4a4HnKa NoHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B MacluTabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AomnyckaeTcs
BbIMOJTHEHWNE YEPTEXEN OT PyKMU;

4) Ha YepTexax HeobxoOMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MepPbl U BCE BEKTOPbI, YNOMVHAEMbIE B PELIEHNN 3a0a4L;
5) peweHne 3a8a4 apryMeHTUpOBaThb CCbINKaMn Ha onpeaeneHns, akcCUoMbl MU TEOPEMBI;

6) BCe BbluMCIeHWsl BeCTW B ByKBEHHOM (hopMe, a YMCNOBbIe 3HaYeHNs ByKB NOACTaBNSTh INLWb B OKOHYATE/bHbIE
pesynbTathbl; 0coboe BHMMaHMWe cneayeT 0b6patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NOYEPKOM C BbICOTOW ByKB HE MEHee 3 MM, CriefyeT BbiNONHSATb 6e3
CYILECTBEHHbIX NCMPaBNEHUI.

HeBbinonHeHWe aTnx pekoMeHaauunii 3aTpyaHIeT NPOBEPKY KOHTPONbHOM paboThl 1 cO30aeT TPYLHOCTU NPW ero 3aluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTPeHNS.

Ecnn nocne npoBepku npenofasatenem kakme-nnbo 3afadm KOHTPONbHOM paboThl OKaXyTCs HEe 3a4TEHHbIMMI, TO BCE
ucnpaeneHus cnegyet NPoOn3BOAUTb B TOIM Xe TeTPaAM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT QomXeH UcnpaBnTb BCe OTMEYEHHbIe owmnbku. Ecnn 3afayn peweHsl NnpasunbHo, To pabota Bo3BpallaeTcs
CTY[EHTY C NOMETKO "nonyleHo Kk 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWuTe KOHTPONbHbIX 3a4aHuiA [OMXHO ObiTh
3alyeHo CTYOEeHTOM O4HO; B NpoLecce 3almnTbl eMy npeanaralTcs BONpPOCh!, OTHOCAWMECS K NPeacTaBNeHHOMY UM
peleHuto 3aaa4, BONPOChl N0 Teopun Mo TeMaM 3aaad; Kak npasuno, CTyAeHTy npeanaraeTcs CaMoCTOSATENbHO PELNTb
3adayy (MpvMMep) No O4HON N3 TeM 3alMILAEMOro KOHTPONbHOMO 3a4aHuns.

MNocne 3awnTbl KOHTPONbHON PaboThbl, MPELYCMOTPEHHON y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCs K
3a4éTy 1 3K3aMeHy cornacHo y4ebHOMy nnaHy crneumanbHOCTU MO COOTBETCTBYIOWEMY pasaen Kypca TEOPeETUIECKOA
MEeXaHVKW.

YKasaHus K BbIMOMHEHWIO 3a4a4 KOHTPONbHOM paboTel no pasaeny "KuHemartuka".

3afayu no KMHeMaTuke pewarTcs aHanMTUYeCKUM crnocoboM NyTéM COCTABNEHUS YPaBHEHWIA OBUXEHUS TOYKW, Tena B
BblOpaHHO nnn 3afaHHO cucteme KoopamHat. Mpu peweHnn 3anad LenecoobpasHo NpuaepXMBaTbCs Cnemytowero
nnaHa:

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

2) BbISIBUTb BCE CBSI3V U NMOKA3aTh Ha PACYETHOM CXeMe CUCTEMY KOOPAMHAT, Hanbonee yoobHyo Ansi COCTaBNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHUA OTHOCUTENBHO NCKOMbIX BEMINYWH.

MNpu pewernn 3apay 3aparHua K.1 "OnpeneneHrne cKkopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNSM eé
IBUXEHUS" LenecoobpasHo NpUOEpPXMBATLCS CNEOYIOWEro NopsaKa:

1. VICKNI04MB N3 3a4aHHbIX B KOOPAMHATHON hopMe ypaBHEHMI OBUXEHNS BPEMS t, HANTW ypaBHEHWE KPUBOM, YacTb
KOTOPOW (MM LLENNKOM BCS KpUBAs) SBNSETCH TPaeKTopuel apuxeHus. Haueptuts B MacwTabe TpaekTopuio 1 OTMETUTL
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3aaHHbIA MOMEHTbI BPDEMEHM.

2. lMpoekunm BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM N3 YPaBHEHUA OBUXEHUS METOOO0M NPOEKLMNA,
npensapuTenbHO MX NpoandgepeHUnpoBaB 1 BbIYUCINB 3HAYEHWS NPOU3BOOHBIX MPU

t=t1 c.

3. [No HanAeHHbIM MPOEeKUMAM OnpeaensoT MOLYNN BEKTOPOB CKOPOCTH M YCKOPEHNS, a TakXe KacaTenbHOro u
HOPMasnbHOro YCKOPEHWI TOYKMN.
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4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO MONYYEHHbIM NPOEKUUSAM. 3aTeM BbIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B To4ke npwu t=t1 c.

5. M'padbrnyeckoe NOCTPOEHME CKOPOCTU 1 YCKOPEHUS SABSIETCS KOCBEHHbBIM KOHTPONEM NPaBUIbHOCTU aHaNNTNYECKUX
BbluMCNEHUIA. B cnyyae, ecnu BbIYMCIEHUS SBASHOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByAeT HanpaBneH Nno kacaTenbHOM K
KpWBOW TPaeKkTopun ABUXEHUS (418 NPSMON - COBMagaeT C OTPE3KOM LAHHOW NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHus Ha KacaTeNlbHy0 U HOPMalibHYKO COCTaBnsWmMe JAET B MacliTabe 3Ha4YEHUS 3TUX COCTABNSHOLWMX.
Kpome Toro, HanpaeneHMs 3TMX BEKTOPOB, @ TakXe COCTaBNAIOWMX NOHOIO YCKOPEHWS, MO3BONSIOT MPOBEPATb 3HAKU
3HAYEHWUA AaHHbIX BEINYMH.

Mpu pewennmn 3apaum K.2 "OnpeneneHne CKOPOCTEN 1 YCKOPEHWUIA TOYEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNbHOM LBMXEHUsX" BHaYane onpenensitot koadoguumeHTbl 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 3anayun pekomeHayeTcs pewatb B
cnenylowem nopsake:

1. Vicnonb3ys 3agaHHble yCnoBus OBMXeHNs rpysa 1 onpenenstot noctosiHHble C. MoctosiHHblie CO n C1 onpegenstoTtcs
13 3a8aHHOro ypasHeHus aBuxeHus rpysa npu t=0 ¢, a noctosiHHaa C2 onpegnensercsa U3 ycnosums, 4to npu t=t2 c
KoopauvHata rpysa pasHa x2. Takum obpa3oM, 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 aT0ro 3anncbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTEbHbIe OBUXEHNS KacaloWwmxcs OKPYXHOCTEN,
BblPAXXEHHbIE B PABEHCTBE NMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XXHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXkKe!) 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 KOfleca, Ha KOTOPOM pacnonioxXeHa
Toyka M, NpoBOAAT HanNpaBieHNs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOIO, BpallaTenibHOro 1 NoOAHOro YyCKOPEHUiA
9TOW TOYKW.

Mpw pewenunn, 3agay 3agarus K.3 "KnHematuyecknini aHanns nnockoro MexaHmama" Heobxoamnmo TWaTtenbHO U3y4nTb
NPUBELEHHOE HUXE PELIEHNE W MPUMEHUTb ONCaHHbIE TaM CMocobbl K PELEHNIO 334341 CBOErO BApUaHTa.

MNpuBeném pekoMeHaoyeMbl MOPSALOK PELEHNS 3TUX 3a4aq.

1. HaxonsT MrHOBeHHbIV ueHTp ckopocTein (MLLC) Tena, coBepliatowero niockoe ABMXEHME.

2. OnpenensioT yrinoBy0 CKOPOCTb 3BEHA, KOTOPOMY nNpuHaanexar 1o4km B n C (aTo 3BeHO coBepluaeT nnockoe
OBUXEHMe).

3. Boumcnsot ckopocTtu Touek B n C, Ha pyucyHke nokasbiBatoT HanpaBieHNS YriioBO CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe OBMXEHNE, BEKTOPOB ckopocTen Touek B n C.

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

5. OnpenensioT yrnoBoe yCKOpeHWe 3BeHa, COBEPLIAIOLLEro N0CKOe ABUXEHNE, a Takke ycKopeHus Todek B n C.
MeToamka onpeneneHns aTux NapaMmeTpoB B 3aBUCMMOCTM OT BUAa NPenNoXEeHHOro MexaHmama pasnuyHa. Pasnmuve
COCTOWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MEXaHN3Ma YCKOpeHne NonayHa B HanpaBneHo BOONb HanpaBnsowei
nonsyHa. Ing mexaHm3moB ¢ Koneécamy HanpaeneHns HU YCKOPEHNS Touku B, HK yckopeHmns Todkn C 3apaHee
HenaBecTHbl. OfHAKO A5 BCEX MEXaHU3MOB HY>XHO YMETb paccuutaTb 1 ONPenennTb HanpaBneHns COCTaBNSAIOWMX
YCKOPEHMS TOYKN. YTNOBOE YCKOPEHWE 3BEHA, COBEPLIAIOLLErO NNOCKOE ABUXEHNE, B KPUBOLWMMHO-IWATYHHOM MEXaHN3Me
paccumTbiBaeTCs

rocne onpeneneHus KacatenbHOro yCKopeHus Touku B npu eé BpalieHun Bokpyr nontoca A, HallgeHHOro cnocobom
npoekunin. B MexaHn3max ¢ NoABMXHbBIMU 1 HEMOABMXHbLIMU KONECaMU, YYUTbIBAS BbIlE CKA3aHHOE, MOXHO NyTEM
andpdpepeHumnpoBaHmng yrioBo CKOPOCTHN 3BeHa, COBEPLUAIOLEro NIOCKOe ABUXEHNE, MO BPEMEHW C AaNbHENWNM
npeobpasoBaHVEM 3TOMO BbIPAXEHWUS BbIYMCIUTD YINIOBOE YCKOPEHME 3TOro 3BeHa. B MexaHnamax ¢ oboumu
MOABVXHBIMU KOnécamm 13-3a paBHOMEPHOro BpaleHust 06oux KONéc yrnoBoe yCKOPEHUE 3BEHA, COBEPLIAIOLLENO
NNOCKOEe ABUXEHWNE, PABHO HYIIO.

6. Ha prcyHke nokasbiBaioT HanpaBsfieHve yrinoBoro yCKOPeHns 3BeHa, COBEpLIALLEro Nnockoe asmxeHune. 0ns
KPWBOLMMNHO-WATYHHOrO0 MeXaHM3mMa HanpaeneHne 3Toro YrioBoro YCKOPEHWs COOTBETCTBYET MNONOXUTENbHOMY
HanpaBneHWIO KacaTeNbHOro YCKOpeHms To4km B npu oTHocutensHoM BpauweHun 3seHa AB Bokpyr nontoca A. [ns
MeXxaHu3ma C OJHUM NOABWXHbBIM KONECOM Harpas/eHne yrioBoro yCKOPEHUs 3BeHa, COBEPLLAIOWEro Nnockoe
OBUXEHVe, onpenenseTca HanpasneHneM yrioBoro yCKOpeH1s KprMeowmuna.

Lns peweHuns 3apayn 13 3agaHms K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUS! TOUKI"
npeLBapuTensHo nayymte Temy "CnoxHoe OBUXEHWEe TOYKU" 1, TOrAa, MCNonb3ys TEOPEMbI O CNOXEHWM CKOPOCTEN 1
ycKopeHuin Touku (Teopema Kopuonuca), npugepxusantecb cnefytowein nocnenosaTenbHOCT OEACTBIIA:

1. B Hayane Heo6x04MMO YCTaHOBUTb OTHOCUTENBHOE MONoXeHUe Toukn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnn nony4yeHHoe 3HayYeHne LyroBoli KOOpauHaThl ByneT oTpuLaTenbHbIM, OTNOXNUTE ToUKy M1 Ha pucyHKe ¢ opyroi
CTOPOHbI 0T ToukM O. MpUMeEpPHO LN NONOBWHbLI BAPMAHTOB To4ka M MOXET aBuratbcsi B 060MX HanpaeneHusix ot
HayanbHOWM TOYKM OTCHéTA AyroBON KoopAamHaThbl TOYKM M, OTHOCMTENbHOE OBMXEHWE KOTOPOW 3a8aH0 eCTECTBEHHbIM
cnocoboMm. MoatoMy, ecnu 3HaYeHNE NO-NYYNTCS NONOXUTENbHBIM, MONOXEHWE TOYKM M COOTBETCTBYET NOKa3aHHOMY Ha
pucyHke.

2. Ncnonbaysa ondgpepeHunpoBaHme 3a8aHHbIX ypaBHEHUI OBUXEHWUA Tena n To4ku M, HalamTe KOMNOHEHTbl CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM 1 OTHOCUTENBHOM ABUXEHNSX, a Takke NoBopoTHoe (Kopronmcoso) yCKOpeHNe B AaHHbIN
MOMEHT BPEMEHU U B HaAeHHOM nonoxernun M1 Touku M oTHocuTenbHo Tena (npu t = t1 c).
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3. ABcontoTHas CKOpoCTb TOYKM M HAX0OMTCS KaK reOMETPUYECKAsi CyMMa OTHOCUTENBHON 1 NMEPEHOCHO ckopocTeit. B
npuBEeLEHHBIX BApMaHTax 3aaaHns NepeHocHoe ABuxeHne Tena D MoxeT 6biTb BpawaTtebHbIM UK NMOCTYnaTenbHbIM.
4. OnpenensitoT abCONMNOTHOE YCKOPEHME TOUKM Kak reOMETPUYECKYH CyMMY MEPEHOCHOr0, OTHOCUTENLHOIO U (Mpu
Hanu4un) Kopronncosa (NOBOPOTHOr0) YCKOPEHWUIA.

5. C uenbio caMonpoBEPKU PEKOMEHIYETCS NONYYEHHbIE BENNYMHBI MOKA3aTb HA PUCYHKE U CNOXUTb UX FTEOMETPUYECKM.

3agayn no ctaTvke pewarTcs aHanMTUYecknMm cnocobom NyTéM CocTaBneHns ypaBHEHWU paBHoBecus. MNpu peweHun
3a4ad uenecoobpasHo NpuaepXmnBaTbCs cneayowero nnaHa:

1) ycTaHOBWTb 06EKT PaBHOBECUS;

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

3) onpenennTtb BUA CUCTEMBI CWJI, OEVCTBYIOWMX HA JaHHbI 06 bEKT PaBHOBECHS;

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

5) cocTaBnTb CUCTEMY YpaBHEHUI paBHOBECUS paccMaTpuBaemMoro obbekTa, Haxoasierocsl B paBHoOBeCUM Nop,
LEencTBMEM OAHHOW CUCTEMbI CUN;

6) pewmnTb NONyYEHHYIO CUCTEMY YPaBHEHWU OTHOCUTENIbHO MCKOMbIX BEMUYMH.

3afayn Ha paBHOBECKE TBEPObIX TEN, HAXOAAWMXCS MOL AEACTBMEM MNOCKOW CUCTEMBI CUJ1, PEWAIOTCS N0 NPUBEAEHHOMY
HVXe obLieMy nnaHy.

YpaBHeHUs paBHOBECUS TBEPOOro TeNa B Cny4yae NPOU3BONbHON MNOCKOM CUCTEMbI CUT MOXHO COCTaBUTb B OOHOW U3
TPEx cpopM. Bbibrpast Ty nnm nHyto coopMy ypaBHeHWIA paBHOBECUS], ClelyeT CTPEMUTLCS K NofyYeHnto Hambonee
MPOCTOW CUCTEMbI YPaBHEHWIA, YTOObI B KaXA0€ U3 HUX BXOL4MNO MUHMMAaNbHOE YNCNO HEN3BECTHbIX. Heobxoanumo nmeTb B
BMAY, YTO Nony4eHmio bonee NPOCTo CUCTEMbI YPaBHEHWIA CNOCOBCTBYET TakXe yaadHblli BbIBOp CUCTEMblI KOOPAUHAT.
Ocu koopamHaT cnefyeTt HanpaensiTb Tak, 4Tobbl OHU BbINK NEPNeHaNKYNSAPHbI K HEKOTOPbIM HEN3BECTHLIM PeakLUUsIM.
Torpa 3T peakummn B COOTBETCTBYIOLWNE YPaBHEHWS NPOEKLMA He BOAOyT. C 9TON Xe LeNbio TOYKM 415 COCTaBNeHNs
ypaBHEHUIA MOMEHTOB criefyeT BblbupaTb TaM, rae nepecekaetcs 6onblue HEM3BECTHbIX peakuuii (eCNn TONbKO 3TO He
YCNOXHUT BblYMCNEHNE Nney apyrux cun). Mpu BblMMCNEHUN MOMEHTOB YacTo bbiBaeT yaoobHO pasnaraTb HEKOTOPbIE CUfbI
Ha cocTaBnsaloWme 1, Nob3ysacb TeopeMorn BapmHboHa, HAXOAUTb MOMEHT CUMbl Kak CYMMY MOMEHTOB 3TUKX
COCTaBNAOWMX.

B ctatuke TBEpOOro Tena Hapsgy ¢ 3afadyamMu paBHOBECUS OOHOrO Tena NpuxoamTcs paccMaTpmeatb U 3a8aqu
paBHOBECUS CUCTEMbBI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUN, COCTOSAWEN N3 HECKONBbKUX CBA3aHHbIX HE XECTKO ApYr C
OpyroM vacTel. B cOYneHEHHbIX CUCTEMaX pasnuyatoT BHEWHUE CBA3U (ONOpPbI), CKPENNSIOWME KOHCTPYKLMIO C Tenamu,
He BXOASIUMMM B €€ COCTaB, U BHYTPEHHME CBS3M1, COEAMHSIIOWME HAaCTU KOHCTPYKLIMU MeXay COBOi.

PeleHne 3a0ay paBHOBECKS COYNEHEHHDBIX CUCTEM MOXHO NMPOU3BECTU OBYMS criocobamu.

Mep.bli cnocob. OcBo60ANTLCS TONMBKO OT BHELWHUX CBA3EW U COCTaBUTb YPaBHEHMS PaBHOBECUS AN BCE KOHCTPYKUMUN
B LLESIOM Kak Ans 04HOro TBépaoro Tena. [lpaBoMEpPHOCTb COCTABEHUS 9TUX YPaBHEHWIA CnedyeT U3 akCUOoMbI
OTBEpPLEBaHNSA, COrnacHO KOTOPOW cucTtema Cui, OEeACTBYIOWMX HA KOHCTPYKUMIO, MPU paBHOBECUM O0MXHA
yLOBNETBOPATb YCNOBUSM paBHOBECUS TBEPLOro Tena, XOTs1 KOHCTPYKLMS Nocne 0CBOBOXAEHUS OT BHELIHMX OMOP U He
ocTaétcsl XECTKoi. YacTo YnCno nony4yeHHbIX TaknM 06pasom ypaBHEHWIA OKa3blBaeTCS MEHbLIE YACNA HEN3BECTHbIX,
04HaKko 370 06CTOSATENBCTBO eWweé He AenaeT 3afady ctaTnyeckm HeornpeaenéHHo. Ecnm pacuneHnTb KOHCTPYKUMIO Ha
OTAENbHbIE YACTW N COCTaBUTb YPaBHEHNS PaBHOBECUS ANS OOHON UM HECKONbKUX YacTeln ¢ Y4ETOM peakuunin
BHYTPEHHUX CBSI3€M, TO YACNO HEN3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue YMcna BCex COCTaBEHHbIX HE3aBUCUMbIX
ypaBHEHWI paBHOBeCKS. B aTOM cnyyae 3apnadva SABnseTcs ctatndeckun onpenenéHHonm.

Btopoit cnocob. KoHCTpyKUMS cpasy pacyieHsieTcsl Ha oTAeNbHble XECTKME YacTu 1 paccMaTprBaeTcsl paBHOBECUeE

KaX 0l U3 HNX B OTOENbHOCTA C YYETOM BHYTPEHHUX peakLUnii.

3afayun paBHOBECUS TBEPLbIX TEN, HAXOAAWMXCA NOL OEACTBMEM NPOCTPAHCTBEHHON CUCTEMbI CUJI, PEWatoTCs no
N3N0XEHHOMY OBLWEMY MnaHy.

Lns paBHoBecus TBEPOOro Tena nog OencTBMEM NPOCTPAHCTBEHHOW CMCTEMbI CUT HEOOX0AUMO U NOCTATOYHO, YTOObI
CyMMa MpoeKUniA BCex OEVCTBYIOWMX CUN (aKTMBHBLIX U MACCUBHbBIX) HA MPOV3BO/NbHO BbiBpaHHbIe OCY OEeKapTOBbIX
KOOPAMHAT U CYMMbl MOMEHTOB BCEX CUT OTHOCUTENBHO 3TUX OCEN PaBHANUCH HYMIO.

Lns Toro 4To6bl 3 afava 6bina cTaTUYecky onpeaenéHHom, YACIO HEM3BECTHbBIX, BXOOSWMX B 3TV YpaBHEHWS, He AONXHO
6bITb 6onee wecTn. Bolbrpas cuctemy koopanHaT, cnefyet CTPEMUTLCS K TOMY, 4TOBbl ocy KoopamHaTt 6binn
napannenbHbl UK NepreHanKyNsipHbl K BO3MOXHO 60NblIeMY YACY HEUM3BECTHbLIX peakuuid. Toraa ata peakuum nnbo
NPOEKTMPYIOTCA HAa OCY B HATypanbHy0 BEMYMHY, TMOO MX NPOEKLIMN HA OCW KOOpAMHAT paBHbl Hynto. Kpome Toro,
XenatenbHo Havano koopamHat Bblbpath Tak, 4Tobbl 0cx nepecekany Kak MoXHo 6onblue HeM3BECTHbLIX peakuuii. B aTom
CNny4yae OHUW He BOMAYT B ypaBHEHNE MOMEHTOB.

Mpu cocTaBneHnn ypaBHeHWA paBHOBECUSI Hanbonbluee 3aTpyaHEHME Bbi3blBAET BbIYUCIEHNE MOMEHTOB CUI
OTHOCUTENIbHO OCeit KoopauHaTt. B HekoTopbix cnyyasx 6biBaeT yaobHo, Kak 1 B CnydYae NnocKoi cucTeMbl cun,
pPasnoXxunTb CUY Ha COCTaBnsalowWwmne, napannenbHblie KOOPANHATHBIM OCSM, U HAXOOUTb MOMEHT CUJIbl OTHOCUTENBHO OCU
no Teopeme BapurHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBnsOWMX. B cnoxHbix cnyyasix ans obneryeHms
BbIYMCNIEHUSI MOMEHTOB CUN PeKOMeHayeTcst M306pa3nTb Ha BCrioMoraTeNibHOM PUCYHKE NMPOEeKLMo paccMaTpruBaeMol
KOHCTPYKLUWN 1 MPUIOXEHHbIX K HER CUM Ha MNNOCKOCTb, NEPNEeHanNKYNSAPHY0 K OCU, OTHOCUTENbHO KOTOPOM
onpenensTcs MOMeHTb cun. [pn 3TOM NpPoekunn cun [arTCa CO CTOPOHbLI NONOXMUTENbHOrO HanpaBneHns ocu.

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

3apayn no onHammke pewarnTcs aHaIMTU4eCKNM crnocobom - I'IYTéM cocTaBneHns ypaBHean?l OBUXEHNA TOYKKN, Tena B
Bbl6paHHOI7I Wnn 3adaHHOM CUCTEME KoopAunHar.

Crpanuvua 12 13 21.
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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) NPUMEHUTL TEOPEMY 00 M3MEHEHUN KUHETUYECKON SHEPIM N U3 COCTABNEHHOMO BbIPAXEHUS ONPELENNTL UCKOMYIO
BENYUNHY.

3apnauv 3apaHua [.14 "TlpyMeHeHne npuHLMNna BO3MOXHbIX NEPEMELLEHMI K PELEHWIO 3aa4 O PaBHOBECUM CUN,
NPUNOXEHHBIX K MEXaHWYECKOI CUCTEME C OLLHOW cTeneHbio cBoboab!”" LenecoobpasHo pewarb B TaKOM
nocnenoBaTenbHOCTH:

1) n306pasmnTb Ha PUCYHKE BCE aKTUBHbIE CUNbI;

2) NpV HAaNNYMKN HeugeanbHbIX CBA3€el [,06aBUTL COOTBETCTBYIOWME peakLunmn CBA3eN (Hanpumep, Cuibl TPEHNS);

3) B cnyyae HeOHX0AMMOCTY OMPENENUTL PEAKLIMIO CBS3M, MbICIEHHO OTOPOCKB COOTBETCTBYIOLLYIO CBA3b 1 3aMEHUB €&
WCKOMOW peakumei.

B naHHOM 3anaHum NpeacTaBneHbl MEXaHWYeCcKe CUCTEMbI C OAHOM cTeneHbto cBoboabl. MoaToMy nanee nocTtynatot
cnegyowmm obpasom:

4) paTb BO3MOXHOE NepeMeLLEHNE OHON N3 TOYEK CUCTEMbI (0ObIYHO 3TO TOYKA BEOYLLEro 3BEHA MEXaHN3Ma) 1
Bblpa3nTb BO3MOXHbIE MepeMelleHNs To4eK NMPUNoXeHNs CUM B 3aBUCUMOCTU OT 3a0aHHOro BO3MOXHOI0O NepemelleHns;
5) BeluMCAUTL CyMMy paboT BCEX CUN, yKa3aHHbIX B MyHKTax 1), 2) 1 3), Ha COOTBETCTBYIOWMX BO3MOXHbIX NEPEMELLEHMSIX
NX TOYEK MPUIOXEHNSA N NPUPABHATb 3TY CYyMMY HYIO;

6) pewmnB cOCTaBNEHHOE YPaBHEHNE PaBHOBECKS, ONpeae/inTb UCKOMYIO BENNYNHY.

Bce NYHKTbI BbIWWEN3NOXEHHOI0 nnaHa A0NXHbI ObITb OTpaXxeHbl B NOACHEHUAX, cCONpoBOXaaloWmnx peweHne Kaxaom
3anadn.

Llenbto KOHTPONbHOWA pa60Tb| ABNAeTCA npmoﬁpeTeHme HaBblKOB CAMOCTOATENbHOIO peleHns NocTaBeHHbIX 3a0a4 1
|'|p0p8.60TKa COOTBETCTBYOWNX TEM, NCMONb3YyeMbIX ONA UX pelleHnd.

KoHTponbHas pabota criocobcTByeT 3akpeneHuto, yrnybneHunio n o6obLeHno TeopeTUYecKknx aHaHui, a Takxe
NPVUMEHEHMIO 3TUX 3HaHWI K pelleHnto pa3HoobpasHbIX 3a4a4 MEXaHVKN B LIENoM.

3. MucbMeHHOE poMallHee 3agaHue

Tema 16

MOCTPOEHME 3MOP BHYTPEHHWX YCUITUN.

Lns 3apaHHbIX pacHeTHbIX cxeM TpebyeTcs:

1. OnpenennTb ONOPHbIE peakunn, ecinv 3To Heob6XoaMMO.

2. 3anucatb ypaBHeHNs NPOOONbHbIX (OCEBbIX) CU, KPYTSLWMX MOMEHTOB, NMOMNEePeYHbIX CUIT 1 M3rnbatolmx MOMEHTOB 4Ns
BCEX Y4aCTKOB 3a0aHHOM CXEMbl.

3. BbluMcnuTtb 3Ha4eHMst NpoOonbHbIX (OCEBbIX) CUM, KPYTALLMX MOMEHTOB, NONEPEeYHbIX CUA U N3rmbatowmx MOMEHTOB B
cevyeHusix Yyepes oavH MeTp. [ns y4acTKoB, rae MMeeT MecTo HeNVHEeMHbI 3aKOH U3MEHEHUS BHYTPEHHUX YCUIUIA,
OpAVHATHI 3MOP BLIYMCIUTL HE MEHEE YEM B YETbIPEX CeYEHUSIX.

4. Mpoun3BecTy NPOBEPKY 3MOP HA OCHOBE N3BECTHbLIX ANepeHUManbHbIX 3aBUCMMOCTEN, 3TOT aHaNIM3 KpaTko
N3NOXUTb B PACYETHO-MOSICHUTENBHO 3anucke.

5. YcTaHOBWTb ONacHOe CeYeHne 1 pacyeTHble 3Ha4YEHWS! BHYTPEHHMX YCUITWIA.

6. OPOPMUTb PACYETHO-NOACHUTENbHYIO 3anMcKy. PacyéTHble CXeMbl 1 3Mopbl BHYTPEHHUX YCUNU ¢ 0003Ha4YeHNEM
YMCNOBbIX PA3MepPOB W OpAMHAT B XapakTepHbIX ToYKax (B TOM YMC/e 1 9KCTpeMasibHble 3HaYeHUsi OpAMHAT) BbIMOMHWTb
Ha BKnaablwax ¢ cobnogeHmeM Bcex TpebOoBaHMM TEXHNYECKOro YepyeHus.

4. NNabopatopHbie paboTbl

Tembl 16, 17

Na6opatopHas pabota €1. "VicnbiTaHMe Matepranos Ha pacTsaxeHune".

N3yyeHne noBeneHWs MeTanna non eCTBMEM HArpy3ku NpOBOAUTCS NMYTEM UCTbITAHUS CTaHAAPTHBIX 06pa3LoB Ha
creumnanbHbIX UCMblTaTeNbHbIX MaWnHax. B pesynbtate ucnbiTaHUii ONpenensoTcs MEXaHWYECKNe XapakTepucTuKm
mMatepmana, KoTopble NMo3BONsOT OLEHWUTb ero NPOYHOCTb U NIACTUHHOCTb.

NabopatopHas paboTa €2. "VcnbiTaHne Matepuanos Ha cxartue".

SKcnepMMeHTaanoe onpeneneHne MexaHn4eCknx XxapaktepmucTtuk n nccnenosaHme ocobeHHocTel ,El,eq)OpMI/lpOBaHMFI n
pa3pylweHuna Ha cxaTtume. VenbiTaHus CTaHOapPTHbIX 06pa3u,03 NpoBOOATCA Ha cneunanbHbIX MalnHax.

Na6opatopHas pabota €3. "OnpeneneHvne Moayns ynpyroctu n koagpdpuumeHTa lNyaccoHa matepuanos”.
MosicHsIeTCS MEXaHMYECKNIA CMbICN Moaoyna ynpyroctm m KOS(:pd)I/ILI,I/IeHTa nyaCCOHa, a TakXxe MeTopn nx
3KCNnepuMeHTanbHOro onpeaneneHuns.

NabopatopHas paboTa €4. "VcnbiTaHne Matepuanos Ha cpes".

Iaetcsa onucaHne OCHOBHbIX rMNOTE3, Ha KOTOpPbIX OCHOBaH TeopequeCKMM pacyet 60NTOBbIX COEAUHEHWIA. I'Ipmao,umcg
pacyeTHble CxXembl N OOPMYIbI. JlaeTcs cxema ucnbitaTeNbHOM MaWNHBI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290336419
Crpanuvua 14 n3 21.

o



Mporpamma gucumnnuHel "TeopeTudeckas n npuknagHas mexaHuka"; 01.03.02 MNpuknagHas matemaTka u MHhopMaTmka; OOLEHT, K.H.
Barpamos B.®.

NabopatopHas paboTa €5. "VicnbiTaHWe MatepranoB Ha Kpyd4eHue".
WcnbiTaHne npoBoasaTcs Ha cTaHOapTHbIX o6pasuax pasnmyHbix MaTepuanos Ha cneumnanbHbix MawmnHax. Onpenensitotcs
npeaesnbl NPOYHOCTM NPU KPYHEHUN.

NabopatopHas paboTa €6. "OnpeneneHne HanpsiXeHWn 1 Npornbos Npu NIO0CKoM narnbe 6ankn".

Onwucana dKCNnepuMeHTasibHas yCTaHOBKa Ong onpeneneHmnsa HopmasbHbIX Haan)KeHMIZ N BepTUKalibHbIX I'IepeMeLLl,eHMVI
(I'IpOFI/IGOB) 6anku. ﬂpl/l M3MepeHnn HopmasbHbIX Hanpﬂ)l(eHMlZ MCNONb30BaHbl AATYHNUKN OMUYECKOro COnpoTmnBNeHns, a
I'IpOFI/I608 ? MHONKaTOPbl 4aCoBOro Tuna. B 3akntoueHne pa60TbI npoBOONTCA CpaBHEHME TEeOpeTUYeCKnx n
3KCNepuMeHTanbHbIX Pe3ynbTaToB.

NabopatopHas paboTa €7. "M3y4yeHne Nnockoro n Kocoro narnba 6anku".

I'Ip|/|06peTeH|/|e HaBblKOB, NO3BONAKOWMX HA NPakTUKe pa3nnyaTtb Asa tuna narmnba - NIoCKuiA U KOCOIA. I'Ipmsonmcn
OCHOBHble TeopeTn4yeckne nonoxXeHus. Onpe,ueneHme nepeMemeHvu?l 9KCrnepuMeHTanbHbIM NyTEM U CpaBHEHME NUX C
aHanorn4HbIMn TeopeTnyHecknmm senn4nHamin.

NabopatopHas paboTa €8. "OnpeneneHne nepemMelleHnii U HanpsiXXeHuii Kprueoro dpyca".
SKcneprMeHTanbHOE OnpeaeneHne NEPEMELLEHNIA N HAMPSXEHWA KPUBOro Bpyca B CPaBHEHNMN C TEOPETUYECKMU
pacyetamu.

NabopatopHas pabota €9. "OnpeneneHne HopMarnbHbIX HAMPSIXEHWUIA NMPU BHELEHTPEHHOM pacTsixXeHun".
JaHbl TeopeTnyeckne CBefeHNs No faHHoin Teme. OnvcaH nopsnok NpoBeaeHNs paboTbl. KCNepUMEHTaNbHbIE AaHHbIE
CpaBHVBAIOTCS C TEOPETUYECKUMMU.

Na6opatopHas pabota €10. "OnpeaeneHne KpUTUYECKOR CUnbl ANs LEHTPaNbHO-CXAaToro CTepXHs".
PaccmatpusaeTtcs cTepXeHb C WapHUPHO-3aKpenIeHHbIMA KOHLAMK No4 GEVCTBUEM NPOLONbHON CXUMAIOLWER CUnbI.
dukecmpyeTca Ta Harpyska, npy KOTOPON NPOUCX0aNT NOTEPs YCTONYMBOCTH.

3auer

Bonpocsbl k 3a4ety:

KnHematuka

1. MpeameT 1 3agaym KuHemaTnku. MNMpocTpaHCTBO M BPEMS B Knaccuyeckon MexaHvnke. Cuctema ot-cyéra.

2. BekTopHbI cnocob 3anaHnst ABUXEHNS TOYKW. Y PaBHEHUE OBVXEHUS, TPAEKTOPWS, BEKTOPbI CKOPOCTU U YCKOPEHNS!
TOYKMW.

3. KoopanHaTHbI cnocob 3anaHns ABUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHME TOUKMU.
4. EcTecTBeHHbI cnocob 3afaHns OBUXeHUst To4kn. CKOpPOCTb, KacaTeNbHOe U HopMasibHOe YCKOPE-HUSI TOHKN.

5. 3apaum kuHemaTvku abcontoTHo TBEPLOro Tena. [MocTynatenbHoe ABUXEHWE TBEPOOro Tena.

6. Teopema 0 TpaekTopmsx, CKOPOCTAX N YCKOPEHUSX MOCTyNaTeNbHO ABMXYLLErocs TBEPAOro Tena.

7. BpaweHuve TBEpOOro Tena BOKPYr HEMNOABUXHOWM OCU. YpaBHEHUE BpalaTeibHOro ABMUXeHUs. Yrnosas ckopocTb U
YyrnoBoe yCKOpeHune TBEPLOro Tena.

8. BpalwweHune TBEpOoro Tena BOKpYr HEMOABUXHOM OCW. BekTopHble (OOpMYy bl A1 CKOPOCTEN U YCKO-PEHUI TOHEK
Bpalatoulerocs tena.

9. Nnockoe oeuxeHne TBépAoro Tena. CeegeHne NAOCKOro ABUXEHNS Tena K ABUXEHMWIO NNOCKOoW counrypbl B ee
MIOCKOCTM.

10. lMnockoe OoBuxeHve TBEpOOro Tena. PasnoxeHune OBUXEHNS MNOCKOW oUrypbl Ha NocTynaTenbHoe 1 BpalarenbHoe
OBUXeHns. YpaBHEeHUs NNOCKOro ABUXEHUs Tena.

11. OnpeneneHne CKOPOCTel To4eK TBEPAOro Tena npu NI0CKOM ABUXEHUN. MIHOBEHHbI LEHTP CKOPOCTEN NNOCKOM
durypsbi.

12. OnpeneneHve yCKOPEHUin To4ek TBEPOOro Tena npy NAOCKOM OBUXEHNW.

13. KuHematnka CnoxHOro gBuUXeHuns To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

14. TeopeMa 0 CNOXEHMN YCKOPEHUI B CTIOXHOM ABMXEHUU ToYKM (Teopema Kopuonuca).

Crartuka

15. MpenmeT cTaTnkm 1 €é OCHOBHbIE 3a4a4n. OCHOBHbIE ONPERENEHNS N MOHATUS CTaTUKMW.

16. Akcroma paBHoBecKs OByX cul. AKCuoMa NpUcoeaHEHNS U UCKIIOYEHMS YpaBHOBELWMBAIOWNXCS cun. AKcroma
napannenorpamMma. Akcroma paBeHCTBa AeNCTBMS 1 npoTneoaeicTBns. MpnHumn 3aTeepaesaHms. MpuHumun
0CBOOOX.0AEMOCTU OT CBS3N.

17. Teopema 0 paBHOBECKM TPEX HEMApannenbHbIX CUI.

18. Crctema cxosalmxcs cun; NpyuBeAeHne K paBHOAeNCTBYOWeER. AHaNNTUYECKuiA cnocob onpeaene-Hus
paBHOOEVCTBYIOLWEN.

19. [eoMeTpryeckne 1 aHaNnNTUYECKNE YCNOBUS PABHOBECUS CUCTEMbI CXOASWNXCS CU.

20. MOMEHT cunbl OTHOCUTENBbHO TOYKM (LEHTpPa).

21. MOMEHT cunbl OTHOCMTENIbHO OCH.

22. CBA3b MexXay MOMEHTaMW CUMbl OTHOCUTENBHO OCU U OTHOCUTENIBHO TOYKM, TEXalLein Ha ocu.
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23. Mapa cun n ee MOMeHT (anrebpanyecknini 1 BEKTOPHbIA MOMEHTbI Napbl). Teopema 06 3KBMBANEHT-HOCTM nap.
24. CnoxeHve nap v yCcnoems paBHOBECUS CUCTEM nap.

25. MapannenbHbIi NepeHOC Cuibl (NeMMa 0 NapannenbHOM NepeHoce cunbl). MNaBHbIV BEKTOP Y MaB-Hbli MOMEHT
CUCTEMBI CUI.

26. [NprBeneHve cucTembl CU K LIEHTPY (OCHOBHAs Teopema CTatukm).

27. YcnoBue CywecTBOBaHUS PaBHOLENCTBYIOWEN AN CUCTEMbI CUT.

28. Ycnosusi paBHoBecusi abCoNOTHO TBEPLOro Tena Npu AeNCTBMU Pa3NUYHbIX CUCTEM CII.

29. Tpu hopMbl YCNOBUIA PaBHOBECUS NNOCKON CUCTEMbI CUI.

30. Ctatnyecku onpenensiemble U CTaTMYeCKn Heonpenenmmbie 3a4a4v.

31. PaBHOBecuKe TBEPOOro Tena npu Hanm4um TpeHns. TpeHne cKonbXeHns. TpeHne KavyeHus.

32. LleHTp T8XecTn TBEpOoro tena. Metoapl onpeneneHns LEHTPOB TAXECTH TeN.

JunHamuka

33. lNpeaMeT 1 OCHOBHbIE 3a8a4M AMHaMmk. OCHOBHbIE MOHSATUS U 3aKOHbI KNAcCUYeckoin MexaHuku. VinepumnansbHas
cucTtema oTcyéta. [NpuHUMN OTHOCUTENBHOCTU Knaccudeckon MmexaHnkn. OCHOBHbIE NPeacTaBNeHns 0 NPOCTPAHCTBE U
BPEMEHN.

34. OuhhepeHumanbHble ypaBHEHNS OBUXEHUS MaTepuanbHOM TOYKM B MHEPLMabHOM CUCTEME OTCYETA npu
pasfnnyHbIx crnocobax 3apaaHust apuxeHust. Cunel B AnHammke. Teopema 06 N3MEeHeHUN KONMYecTBa ABUXEHNS
maTepuanbHOM TOYKW.

35. Bropas ocHOBHas 3ajaya AMHaMWKK 4N TOYKU 1 €€ pelleHmne B YaCcTHbIX cryyasx 3agaHus cuibl. [psaMmonmHenHoe
OBUXEHWEe MatepuanbHOR TOYKU Nog OeNCTBUEM CUNbl, 3aBUCSIILEN OT BPEMEHU; NPA-MONVHENHOE ABUXEHNE
mMartepuanbHON TOYKN Nog OeACTBUEM CUNbl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPSAMONUHENHOE OBMXEHWE MaTepuanbHOW
TOYKM NOL OEACTBMEM CUMbl, 32BUCSLLEN OT CKOPOCTUN TOYKM.

36. Teopema 06 U3MEHEHN MOMEHTA KONMYeCTBa OBUXEHNS MaTepuanbHoi Toukn. Cnyyali coxpaHeHust MoMeHTa
KONMYeCTBa ABUXEHUS MaTepuanbHOM TOYKN.

37. OneMeHTapHas pabota cunbl; pabota Ha KOHEYHOM nyTU. Teopema 06 U3MEHEHUN KUHETUYECKON SHEpPrm
mMartepuanbHON TOYKHN.

38. NoteHuunanbHbie cunbl. CMnosoe none, yCnosus NOTEHLMANTBHOCTM CUNOBOrO NMons. 3akOH COXPaHEHUS MEXaHNYECKOM
SHEpPrum matepuanbHom To4ku. MiHterpan sHeprum. NoHATUE 0 paccemBaHnUm NOMHON MEXaHNYECKOW SHEPrnK.

39. NoTeHuunanbHasa sHeprus cunbl TaXecTu. MNoTeHunanbHas sHepPrns Nons LeHTpanbHbix cvi. MNoTeH-umanbHas
9Heprus BOCCTaHaBNMBAIOWEN CUNbI MPYXWHbI.

40. KonebatenbHoe OBUXeHWe MaTepuanbHoi Toukn. CBoboaHble HesaTyxatowme KonebaHus maTepu-anbHON TOHKN.
YpaBHeHue 1 rpaduk ceoboaHbix konebaHuii. AMRANTyaa, Yyactota u goasa konebaHuii.

41. 3atyxawowme konebaHusi MaTepranbHoi TO4YKKU. 3aBUCUMOCTb KOOPAMHATLI MaTepuanbHOA TOYKU OT BPEMEHU Mpu
3aTyxatowmx konebaHusax (cnyyai Manoro conpoTUBAEHUS, CyYai 60NblIOro ConpoTMB-NeHusl). Anepruoanyeckoe
OBUXEHNE TOUKMN.

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

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

44. KonebatenbHoe OBUXEHWE MaTepranbHoi To4YKK. BblHyXaeHHble konebaHus npu HanuyYnmM BA3KOro CONpPOTUBNEHMS.
OnpepneneHne obLero peweHns He0AHOPOOHOMO ANAGEPEHUNANBHOIO YPaBHEHUS Bbl-HYXXAEHHbIX KonebaHuiA.

45. AMnanTyna, YactoTta u goasa BblHYXXAEHHbIX KonebaHuii.

46. [mHammka HecBoboaHOM MaTepuasnbHol To4kn. Ceasn. MpuHUMN ocBoboXaaeMoCTu 0T CBS3U. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrn ans HeCBOOOLHOrO ABUXEHMSI.

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

48. MatemaTtnyeckuin MasTHUK. BbiBoa goopMynbl nepuona konebaHnii MaTeMaTnyeckoro MasTHUKa.

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

50. MexaHnyeckas cncrtema; knaccmgomkauus cun, oencTeytowmx Ha cuctemy. CeoncTea BHyTpeHHUX cun. Macca
CuUCTEMbI, LEHTP Macc. MOMeHT nHepummn Tena.

51. dndphepeHumnanbHble ypaBHEHUS OBUXEHUS CUCTEMbI MaTepuanbHbIX TOYEK. TeopeMa 0 ABUXEHUN LIEHTPa Macce
CUCTEMBI.

52. Teopema 06 U3MEHEHNN KONNYEeCcTBa ABMXEHUS MexaHU4YecKol cuctembl. IHTerpan konu4yecTsa OBUXEHUS
MEXaHNYECKON CUCTEMBI.

53. MOMeHT KonunyecTBa OBUXEHUS MEXAHUYECKOW CUCTEMbI (KUHETUYECKUA MOMEHT) OTHOCUTENBbHO HEMOABUXHOIO
LieHTpa U OTHOCUTENBbHO HEMOABUXHOM ocn. Teopema 06 M3MEHEHUN KUHETMHECKOro MOMeHTa. IHTerpan KMHeTn4eckoro
MOMEHTa.

54. KuHetnyeckasl aHeprusi MexaHn4ecKkom cucTeMbl 1 crnocobbl eé BuldncneHunst. KuHetudeckasi aHeprusi TBEpAoro tena
B PA3/MYHbIX Crydasix ABuxeHms. MOMeHT nHepuumn TBEpJOro Tena.

55. Teopema 06 U3MEHEHNN KUHETUYECKON SHEPTMN MEXaHNYECKOR cucTeMbl. PaboTa (anemeHTapHas pabota cubl,
nonHas paboTa cunbl, CyMMa aneMeHTapHbIx paboT cun, cymMma nonHbix pabot cun). Ycno-sus, Npu KOTOpbIX
cobniogaeTcsl 3aKOH COXPaHeHWs MOSTHOM MeXaHUYeCKol 3HEePrn CUCTEMbI CO CBSI3S-MU.
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MNpuknagHasa mexaHvka

56. PactaxeHue-cxarune NnpsMONMHERHbIX CTEPXHEIA.

57. HanpsixeHuns B MONepeyHbIX CEHEHUSAX CTEPXKHSAX NPY PaACTSXEHUN-CXaTUK

58. HanpsixxeHus B ce4eHNsX, HAaKNOHEHHbIX K MONEPEYHOMY CEHEHMIO NMPU PaCTSXEHUN-CXaTUN

59. MpogonbHbie 1 NonepeyHbie AedoopMaumm Npy PacTaxXeHUn-cxartuun.

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

61. Moaynb ynpyroctn. KoagpgpouumeHT lNMyaccoHa.

62. OnpepeneHne oceBbIX NEpeMeLLeHNIn NPY PaCTSXEHUN-CXaTUN.

63. OnpeneneHne yoMHEHUS CTEPXKHS NPY PaCTSAXEHUU-CXaTunm.

64. PacTsxeHue-cxartue ¢ y4etoM cobCTBEHHOro Beca.

65. Mopnbop ceyeHnli ¢ y4eToM COBCTBEHHOMO Beca Npu pacTsXEeHUN-CXaTnun.

66. VicnbiTaHns Mateprnanos Ha pacTaxXeHue.

67. OCHOBHblEe MEXaHMYECKUE XapakTepuUcTnkn matepuana.

68. Pacuyét Ha NpOYHOCTb MPU PacCTAXEHNN-CXATUN.

69. OnpegneneHne nonyckaeMblX HaNPsXeHUN.

70. Ctatnyecku Heonpegenumble cuctembl. CTeneHb CTaTM4yeckoin HeonpenenMmocTu.

71. MNpuMep pelieHns cTaTmyecky HeonpenenuMol cucTemsl, paboTarollein Ha pacTsaXeHue-cxaTue.
72. HanpsxxéHHOe cOoCTosIHME B TOYKE.

73. edopmMupoBaHHOE COCTOSHUE B TOUKE.

74. ['naBHble gedpopmaumu.

75. OKcTpemanbHble KacaTenbHble HanpsxeHus. MNoHaTMe 0 YucTom casure.

76. KpyyeHve. HanpsxeHus u gecopmaumu.

77. N3rnb. Mnockuii narnb. Yuctoiin narnb. Mprmepbl 4nctoro narnba.

78. OcHOBHble 3Tanbl NpoLecca NPoeKTMpoBaHus. NMoHATUE O TEXHUYECKON CUCTEME 1 €€ dNEMEHTaXx.
79. MalunHHbIA arperar 1 ero coctaeHble YacTu. Knaccudpukauus mawmH. MexaHnam 1 ero aneMeHThbl.
80. Knaccudpmkauus KnHemaTnyeckmx nap.

81. Metonbl nccnepoBaHust MexaHM3moB. [OHATME O CTPYKTYPHOM aHannse u CUHTese.

82. CTpykTypHas knaccudpmkaums mexaHmamos no Accypy. CTpyKTypHbIA aHann3 MexaHn3ma.

83. MoaBunXHOCTU 1 CBS3U B MexaHname. MoHsThe 06 N36bITOUHBIX CBSA3SX M MECTHbBIX NMOABUXHOCTSX.
84. KnHematunyeckoe uccnenoBaHne TUMOBbIX MEXAHN3MOB: PblYaXHbIX, 3yB4aThblX, KyNaykoBbIX, MaHWUMYyNSTOPOB.
85. Ctatmyeckuin n KNHETOCTATMYECKUIA CUNOBOA PACHET TUMOBbLIX MEXaHU3MOB.

86. 'padhoaHannTnyeckunin MeToa nNnaHoB Cui.

87. MexaHun4yeckme xapakTepuCcTUKn MalmH.

88. MexaHn3Mbl C BbICWIMMW KUHEMATUYECKMMM Napammn 1 nx Knaccmunkawms.

89. 3ybyaTble nepenayn n ux knaccudomkauums.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pEATUHIOBAS CMCTEMA OLEHKW 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "ynoBneTBoOpMTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBLHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OpPMUPOBaHNSA KOMNETEHLUNA 6annos
Cemectp 3

TeKyLLUiA KOHTPONb

[NMncbMeHHoe Oéyqafou.lmeCﬂ nony4aroT 3agaHne no ocseweHuo Onpe,ﬂ,eﬂéHHbIX TeopeTndeckunx
nomallHee BOMPOCOB MM PellieHmnio 3a8ay. PaboTta BbiNONHSETCS MMCbMEHHO A0MaA W 1 10
3agaHune C,ﬂaéTCﬂ npenogaesarersto. OLleHVIBaPOTCﬂ BnaneHne matepunanom rno teme
pa60TbI, aHanunTunyeckume CI'IOCO6HOCTI/I, BnageHne Metonamum, yMeHmnsa N HasblkKK, 3 10
HeO6XO,D,V|Mb|e ans BbIMONHEHUA 3a,ﬂaH|/||7|.
PerncTpaumorHbiit Homep 10290336419 SAEKTPOHHLIH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 2 20

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 4 10
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHOM Yu4ebHOWN NuTepaTypbl, HEO6XOANMMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoBHas nuTeparypa:

1. f6noHckuin A.A. Kypc TeopeTtundeckoit mexaHukn: Ctatuka. KnHematuka. JuHamuka [TekcT] : y4ebHUK ons cTyq. By30B
no TexH. crew / A.A. Si6noHckwia. - 16-e usg, ctep. - Mockea : KHoPyc, 2011. - 608 c. - Bubnuorp.: ¢c. 597. - ISBN
978-5-406-01977-1. (220 3k3.)

2. Mewepckuit, U.B. 3apaum no Teopetnyeckoi MexaHuke : yuebHoe nocobue / N.B. Mewepckuii ; non pepakuvein B.A.
ManbmoBa, [.P. MepkuHa. - 52-e nag., ctep. - CaHkT-Metepbypr : NlaHb, 2019. - 448 c. - ISBN 978-5-8114-4190-7. -
URL: https://e.lanbook.com/book/115729

3. AxmeT3siHoB M. X. ConpoTtumeneHne matepranos [TekcT] [OnekTpoHHbIn pecypc] : yuebHuk ans 6akanaspos / M. X.
AxmeT3siHoB, U. B. Nazapes. - 2-e uaa., nepepab. n gon. - Mockea : HOpaiit, 2013. - 300 c. : un. - (bakanasp. ba3osblii
Kypc.). - Mpwnn.: c. 296-299. - Pek. YMO. - B nep. - ISBN 978-5-9916-2566-1. (70 3k3.)

4. Matsees 0. A. Teopusi MEXQHN3MOB 1 MaWWH [DNEKTPOHHBIN pecypc]: yuebHoe nocobue / KO. A. Mateees, J1. B.
Mateeesa. - Mocksa : Anbgha-M: MH®PA-M, 2009. - 320 c. - ISBN 978-5-98281-150-9. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=151094

5. YepHunesckuii [0.B. [etanu MawuH u 0OCHOBbI KOHCTPYMPOBaHUS [DNeKTPOHHbI pecypc] : y4ebHuk / [0.B.
YepHuneBckuii. - AnekTpoH. faH. - Mockea : MawunHocTpoeHune, 2012. - 672 c. - ISBN 978-5-94275-617-8. - Pexxum
poctyna: https://e.lanbook.com/book/5806

7.2. OononHutenbHaa nuteparypa:

1. CO0pHUK 3adaHuii ons KypcoBbix paboT no TeopeTnyeckoi MexaHuke [TekcT] : yuebHoe nocobue ans BTy3o8 / A. A.
S6noHckuii [u ap.] ; non pen. A. A. S6noHckuii. - 17-e nag., ctep.. - Mockea : KHOPYC, 2010. - 392 c. : un., Cxembl. -
Bubnuorp.: c. 382-383. - N'puc MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.).

2. Kpusowarnko C. H. ConpoTtueneHne matepunanos [TekcT] : nekuum, ceMMHapbl,pacyeTHo-rpadouyeckne paboTol :

yuebHuk ons 6akanaspos / C. H. Kpueowarko ; Poc. yH-T Opyx6bl Haponos. - Mocksa : FOpaiit, 2013. - 413 ¢. : un. -
(BakanaBp. BasoBhblli kypc). - Bubnuorp.: c. 412. - M'pugp MO. - B nep. - ISBN 978-5-9916-2122-9. (20 3k3.).

3. Tumocpees I'. A. Teopust MexaHU3MOB U MaluH [TekcT] : yuebHoe nocobue nns 6akanaspos /. A. Tumocpees ; Mock.
roc. TexH. yH-T um. H. 3. baymaHa. - 2-e n3g., nepepab. n gon. - Mocksa : KOpaiit, 2013. - 351 ¢. : nn. - (bakanasp :
6a308BblIii kKypc). - Bubnmorp.: ¢. 10. - Pek. YMO. - B nep. - ISBN 978-5-9916-2484-8. (40 3k3.).

4. Angpees B. N. Jetann mawnH 1 0CHOBbI KOHCTPYyMpoBaHus. KypcoBoe NpoekTupoBaHue [SnekTpoHHbIA pecypc] / B.
W. Anppees, W. B. MNasnosa. - CaHkT-MNeTepbypr: laHb, 2013. - ISBN 978-5-8114-1462-8. - Pexum foctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=12953

5. PacuyeT 1 npoekTmpoBaHue nepeaady ¢ UCrofb30BaHNMEM CUCTEM aBTOMATU3MPOBAHHOMO NPOEKTUPOBaHMS : y4ebHoe
nocobue / coct.: W.M. Tanunoea, P.H. Taameesa, W.1. ManumsHoB. - HabepexHble YenHbl: n3n-so HYMN KoY, 2017. -
104 c.- Pexum goctyna: https://repository.kpfu.ru/?p_id=159304

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

KasaHckuin (Mpreonxckuin) @egepanbHbln yHuBepeuteT - www.kpfu.ru
OBC ZNANIUM.COM - http://znanium.com/
OBC WMapatenbctsa JlaHb - http://e.lanbook.com/
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ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru
9BC YHusepcuTeTckas bubnuoteka online - http:/biblioclub.ru

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekunmn

CunctemMatnanpoBaHHbIe 3HaHUS NO U3y4aeMon ANCLUNANHE 3aKNaabiBalTCs Ha NEKLMOHHbIX
3aHATUSAX, MOCELWEHME KOTOPbIX yHawmmmcs 0b6s3atenbHo. B xone nekuum oHy BHUMATENBHO Cnensat
3a X0O0M U3NOXEHUs MaTepuana nekTopa, akkyparHo BeayT KOHCMNekT. KOHCnekTupoBaHue nekumm -
0fHa 13 POPM aKTUBHOW CAMOCTOSTENbHOW PaboThl, Tpebytowas HABLIKOB U YMEHUIA KPATKO,
nocnenoBaTefibHo ¥ NIOrM4HO POPMUPOBATL MONOXEHNS TEM. HESCHbIE MOMEHTbI BLIICHSIOTCS B
KOHLe 3aHSATUS B OTBEAEHHOE Ha BONPOCHI Bpems. PekomeHayeTcs B Kpatyariime Cpoku nocne ee
npocnywuneaHus npopaboTtatb Matepuan, a KOHCMNEKT LOMOMHUTbL Y OTKOPPEKTNPOBATD.
Mocneaytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOLUT B NAMSATV €€ COAepXaHune, No3BonseT
JOMOJTHUTL 3anncb, BbIOENUTb rMaBHOE, TBOPYECKN 3aKPENUTb MaTepuan B namaTu.

nabopaTopHble
paboTbl

NabopaTopHble 3aHATUS 3aBepLIAOT U3ydYeHne Hanbonee BaXHbIX TeM y4ebHoW aucumnnimHbl. OHK
cnyxar Ons 3akpenneHus N3y4eHHOro matepuana, pasBuTus YMEHWA 1 HaBbIKOB NMOArOTOBKM
[0KNanoBs, cooblueHnin, NprobpeTeHns onbiTa YCTHLIX NYONNYHBIX BbICTYMNNEHWA, BeAeHUS OUCKYCCUK,
apryMeHTaumm 1 3aluTbl BblABMraeMbiX MONOXEHWUIA, a TakxXe ONs KOHTPONS npenogasaTtenem
CTeneHn NoAroToBAEHHOCTU CTYAEHTOB MO U3y4aeMol AUCLUMNINHE.

camocTos-
TenbHas
paboTa

CamocTosiTenbHas pabota cTyoeHTa npennonaraet paboTy ¢ Hay4HOW 1 y4ebHo nuTepaTtypon,
yMeHVe co3gaBaTb TeKCTbl. YPOBEHb U FybuHa YCBOEHUS AUCUMIINHBI 3aBUCAT OT akKTUBHOM ©
cuctemMaTnyeckon paboTbl Ha NEKUMSIX, U3YHEHUS PEKOMEHOO0BaHHON MTEPAaTypbl, BbINOIHEHMS
KOHTPO/bHBIX MMCbMEHHbIX 3a4aHWii. B cnydae 3aTpyaHeHWA, BO3HMKAOWMX MPU M3yYeHnn y4ebHol
LUCUMMNVHBI, CTYAEHTaM criedyeT obpalatbes 3a KOHCYNbTauMEN K NpenofasaTento, peanmays
pasnnMyHbie KOMMYHMKALWNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYbTaumm (HEMOCPEACTBEHHO B
YHVMBEPCUTETE B Yacbl Npnéma npenogaBartens, 3a04Hble KOHCynbTauumn (MoCcpeacTBOM 91EKTPOHHO
noyThl).

NMMCbMEHHOE
nomallHee
3ajaHue

an/I BbIMNOMIHEHUW MUCbMEHHbIX AOMALIHUX 3a[aHnii HeobXxoAUMO cHavYana npo4ynTaTtb OCHOBHbIE
NOHATUA N NOAXOoObl MO TeEMe 3aAaHnA. I"Ipvl BbIMONTHEHUWN YyNPaXXHEeHUA NN 3ana4ym Hy>KHO CHavana
NMOHATb, 4YTO Tpe6yeTc;| B 3aja4e, kKakon TeOpeTMHeCKMIZ Matepunan Hy>XHO NCNOo/b30BaTb, HAMETUTb
nnaH peweHnya 3anadn, a 3ateM NpucTynnTb K pacqéTaM N coenatb Ka4eCTBEHHbI BbIBOA.

KOHTpONbHAA
paboTa

Mpw BBINOAHEHNW KOHTPONBbHOW PaboThl HEOOXOAUMO BCMIOMHUTb XO4, PELLEHUS aHaNOrMyHbIX 3a4au
Ha NPaKTUYECKNX 3aHATUSIX. 3HAKOMCTBO C OCHOBHOI 1 AOMONHUTENbHOW NMTEPATYPON, BKIKOYas!
CnpaBoYHble N3aaHNs, 3apybeXHble MCTOYHUKM, KOHCMEKT OCHOBHBIX MOM0XEHWIA, TEPMUHOB,
CBeAeHW, Tpebytowmx Ans 3arnoMUHAHNS 1 SBNSIIOWMXCS OCHOBOMONAralWwuMy B 3TON TEME.

3a4ver

Mpwv NoaroToBke K 3a4éTy HEOOXOANMO ONMPATLCS Ha NEKLUUW, a TaKXe Ha 3HaHWUS U YyMeHUs,
MONy4YeHHblIe Ha NPaKTUYECKMX N NabopaToPHLIX 3aHATUSX B TedeHne cemecTpa. Kaxaplii 3a4€THbIN
6uneT cooepXuT OBa TeopeTnyeckmx Bornpoca u 3aaady. CTyaeHT, NokasaBwinii BbICOKWA YPOBEHb
BNafeHUs 3HAHUSAMW, YMEHUSIMU 1 HAaBbIKaMy No NPeasioXeHHOMY BOMPOCY, CHATAETCS YCMEeLWHO
OCBOMBLLMM y4ebHbIi Kypc. B cnyyae 60Mbloro KonnM4YecTsa 3aTpyaHeHW Npy packpbiTMm Bonpoca
CTyLeHTy NpennaraeTcsl NOBTOpPHas NOArOTOBKA U Nepe3aqér.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynko), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaNMOCTH)

OcBoeHve gucuunnnHbl "TeopeTnyeckas u NpuknagHas MexaHvka" npegnonaraeTt UCNoNb30BaHNe cnemyrowero
NPOrpamMMHOro obecneyeHns 1 MHPOPMALMOHHO-CNPABOYHbBIX CUCTEM:

YyebHo-MeToMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn Kk KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN roCy1apCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToM
BCEX N3MeHEeHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKAOYAET y4ebHMKK, y4ebHble nocobus, y4iebHo-MeToanyeckme
KOMMNEeKChbl, MOHOrpadouun, asTopedpeparbl, AMccepTaLunm, SHLMKIONELNMN, CNOBAPY U CNPaBOYHNKN,
3aKOHO4ATENbHO-HOPMATUBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3naHus, Bbinyckaemble
nspartenbcrteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro nokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPO npenocTasneH obyyatowmmesi. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSieTCs 3aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT K y4ebHo nntepatype 1 OOMONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepabHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHLaPTOB BbiClero 06pasoBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve gucunnanHbl "TeopeTrndeckas u NpuknagHas MexaHvka" npegnonaraeT NCnonb30BaHne cnemyrouwero
MaTtepuanbHO-TEXHNYECKOro 0BecneyeHns:

MynbTuMeguiiHas ayautopus, BMeCTUMoCTbio Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPeLCTBaMM
BOCMPOU3BEAEHS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepefaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNNekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXKE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaeartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUM 1 Apyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACHE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.

CneunannsmpoBaHHas nabopatopvsi ocHaleHa o6opyaoBaHneM, Heo6XoaNMbIM A1si NpoBeAeHWst nabopaTopHbix pador,
NPaKTUYeCcKMX 3aHSATUA 1 CAMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUUMMHAM, a TakxXe NPakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0JHOBPEMEHHY0 paboTy
oby4aloWmnxcst akagemMnyeckon rpynnsl MMbo Noarpynnbl. 3aHATMS NPOBOASTCS Nod PYKOBOACTBOM COTPYOHMKA
YHVMBEpPCUTETA, KOHTPONVPYIOWETO BbINONHEHVE BUOOB y4ebHow paboTbl 1 cobntofeHne npaBun TexHuky 6e3onacHoCTu.
KayecTBeHHbI 1 KONNYEeCTBEHHbIN cocTaB 060pyA0BaHNS 1 PACXOAHbIX MATEPMANoB onpenensieTcs cneLngukon
06pa3oBaTtenbHbIX NPOrpamM.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHpopMaLInUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuTb B pa3/indHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npegycmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHWUAMI Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB U YMEHUIA, OOPMUPYEMbIX
OMCLMMNAMHON, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTopuii U CUMYSILIMOHHBIX
TEXHONOINIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aMOAENCTBUS| BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaAMU U 3aLNTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;
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Mporpamma gucumnnuHel "TeopeTudeckas n npuknagHas mexaHuka"; 01.03.02 MNpuknagHas matemaTka u MHhopMaTmka; OOLEHT, K.H.
Barpamos B.®.

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA oéyqalomerom npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.03.02
"MpuknagHaa matematumka n nHopmartuka” .
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