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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10290336519 3AE
Crpanuvua 2 u3 20. [ H 0] VHIT[

S OEMALIGH



Mporpamma gucumnnuHel "TeopeTndeckas v npuknagHas mexaHuka"; 27.03.04 YnpasneHue B TEXHUYECKMX CUCTEMAX; AOLEHT, K.H.

Barpamos B.®.

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 npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 CNOCOBHOCTbIO NMPEeACTaBsATb aieKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUIA HAY4YHYIO
KapTUHY MMpa Ha OCHOBE 3HaHWS1 OCHOBHbIX MONOXEHWI, 3aKOHOB 1 METOL0B
ECTECTBEHHbIX HayK ¥ MaTteMaTunku

Oorik-2 CNOCOOHOCTLIO BbISIBNSATL €CTECTBEHHOHAYYHYIO CYLWHOCTb NPo6neM, BO3HNKAOLWMX B
xone npodpeccnoHanbHOM AesTenbHOCTU, MPUBAEKaTb NS UX peweHms
COOTBETCTBYIOWMI PU3NKO-MaTemaTnyeckuii annapat

BbinyckHWK, OCBOMBLUWA LUCLUMNNHY:

JlonxeH 3HaThb:

Cnocobbl HaxoXaeHust HeobXoAMMbIX cun, obecneynBalolnx 3a0aHHOE ABUXEHNE UMK paBHOBECKE 3/IEMEHTOB U
3BEHbeB Pa3/InyHbIX MEXaHN3MOB, MALLVH N COOpy>K€HI/H7I;

anIHLI,I/II'IbI nycnosus pa60TbI, TUNOBblE KOHCTPYKUWN N KOHCTPYKTUBHbIE COOTHOLWEHUNA 3N1eMeHTOB, TEXHONOIMIO

N3roToBNieHnAa n CéOpKI/I, Tpe6OBaHVIﬂ K TOYHOCTU TUMOBbIX geTtanen n C60p0'-IHbIX eaNHNLL,

MeToab!l BbINONHEHUS KWHEMATUYECKMX U reoMeTpmnyeckunx pacyeTos,

OcHosbl Bbl60pa marepuanos U METOLOB UX YNPOYHEHNS, 3arnacoB NPOYHOCTN U OOMNyCKaeMblX HANPSAXEHNA Npu
pac4yete getanen MawmuH B YCIOBUAX CTATUYECKOro U AVHAMUYECKOro HarpyXeHus;

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

JonxeH ymeTtb:

DMCI’IOJ’IbSOBaTb pa3nunyHble CpOpMYJ'IbI ONa HaxoxgeHunda KnHeMaTtn4eckKnx N AHaMn4eCckmnx XxapaktepmucTuk
n3y4yaemoro oBmxeHusa n aHann3nposaTtb Nonyy4yeHHble pe3ynbTaThl,

AHaﬂVI3I/IpOBaTb ycnosus pa6OTbI KOHKpPETHbIX nertanen, Y3710B 1 MaWWH N 060CHOBaTb OCHOBHbIE TpGéOBaHVIﬂ,

KOTOPbIM OO0N>XHbI OHM OTBEeYaTb,

BbibrpaTb paunoHanbHbIl METOL pacyeTa KOHKPETHOW feTany unm yana;
O6ocHoBaTb BbIGOp MaTepuana 4ns Toi unmn MHoW aeTanu;
BbibrpaTb onTuManbHyto hopMy 1 cnocob KpenneHus netanw;
OnpenensiTb OCHOBHbIE pa3Mepbl AeTanu.

JonxeH Bnagetb:

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

YMeHMEM, NCX0Ls U3 aHaNn3a KOHKPETHbIX YCIOBUIA 3KCMyaTauum MawvHbl, oopMynmpoBaTb TpeboBaHms,
npenbsBRsieMble K LeTansiM 1 MalwuHaM;

MeTonamu pacyeTa aeTanei MawuH;
YMeHuveMm BoibpaTtb ONTUManbHbIA Cnocob cCoeanHeHNs neTanei;
YMeHneM oLeHnBaTb LienecoobpasHoCTb NPUMEHEHMS TOFO UV MHOTO BMAA MeXaHW4yecknx nepenady anst 3afaHHbIX

KOHKPETHbIX YCNOBWIA.

JlonxeH neMoOHCTpMpPoBaTh CMOCOBHOCTL Y FOTOBHOCTb:
CnocobHocCTb:
MOHMMaTb €AUHCTBO PA3NNYHbIX POPM ABUXEHWS, PO/lb 3aKOHOB MEXaHWKM Npu aHanmae siBNeHunii Npupoabl;

K KOHCprKTOpCKOI7I NeAaATeNlbHOCTN;

NMPUMEHSTb METOLbI FPACOUHECKOro NpeacTaBneHnst 06 EKTOB 3HEPreTMHECKOro MalWHOCTPOEHWS!, CXEM 1 CUCTEM.

[COTOBHOCTb:

NMPUMEHSTb Pe3yNbTaThl OCBOEHUS AUCLUMNINHBI B Byayilei npodoeccnoHanbHoM AeSTENbHOCTH;

NPencTaBnsiTb TEXHAYECKYIO OOKYMEHTALMIO B COOTBETCTBUM C TPeOOBaHNSMW €AUHO CUCTEMOI KOHCTPYKTOPCKOW
LOKYMEHTaLMW.
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2. MecTo AMCUMNNNHDBI B CTPYKTYPE OCHOBHOW NpocdpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yyebHas aucumnnumHa BktoyeHa B pasgen "bB1.6.15 OucumnnuHbl (Moaynn)" OCHOBHOM NPOddeccuoHanbHow
obpasoBatenbHoli nporpammel 27.03.04 "YnpasneHne B TeXHUYECKMX cuctemax (YnpaeneHvme MobunbHbiMu o6bektamu)"
1 oTHocKTCS K 6a30BOi (06LWENPOgECCHOHANIBHO) YacTy.

OcBaunBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHWeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 36 yaca(os), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTa - 36 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMAUHBIL: 3a4eT B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3agenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AuCLUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNINHDI / MX TPy R0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekunu 3aHATUSA pabortbl
y Tema 1. TeopeTnyeckas MexaHmka. 3 1 0 1 5
" |BBeneHne. KnHemaTtuka To4KkuM.
Tema 2. lNocTynatenbHoe ABUXEHUE
2. |TBéppooro Tena. BpauweHue TBEPAOro 3 1 0 1 2
Tena BOKpPYr HEMOABMXHOW OCW.
Tema 3. lnockoe oBuxeHve
s TBEPOOro Tena. 3 1 0 1 2
4. [Tema 4. CnoxHoe OBMXEHNE TOUKN. 3 1 0 1 2
Tema 5. Ctatnka. OCHOBHblE
5. |NOHATUSA N aKCMOMbI CTaTUKM. 3 1 0 1 2
Cwnctema cxonsawmxcs cun.
Tema 6. Teopust MOMEHTOB U Nap cun.
6. |PaBHOBecne abcontoTHO TBEPAOrO 3 1 0 1 2
Tena.
Tema 7. PaBHoBecue Tena npu
7. |Hann4uu TpeHmns. LleHTp TaxecTn 3 1 0 1 2
TBEPOOro Tena.
Tema 8. BeeneHve B ONHAMUKY.
8. [3akoHbl HbtoToHa. 3apayn 3 1 0 1 2
ONHaMUKW.
Tema 9. InHammka HecBoHOOHON
9. |TOYKM, AMHAMMKA OTHOCUTENIbHOIO 3 1 0 1 2
OBUXEHMNS TOYUKMW.
Tema 10. MpamonuHenHble
10. KonebaHms TOYKW. 3 1 0 1 2
Tema 11. Cuctema matepuanbHbix
11. TOYeK. 3 1 0 1 2
Tema 12. Obwme TeopeMbl AVHAMUKM
12.|mMarepunanbHoi To4KM U 3 1 0 1 2
MEXaHN4eCKO CUCTEMbI.
13 Tema 13. MpunoxeHuns obwmx 3 1 0 1 5
‘[Teopem onHamukm K TBEPOOMY Teny.
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Buabl v yachbl
KOHTaKTHoW paboTbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlexumm 3aHATUA paboTbl
Tema 14. Teopus MawmvH un
14.|mexaHuamoB. CTpykTypa u 3 1 0 1 2
Knaccugoukauns MexaHn3moB.
Tema 15. KuHematuyecknii aHanms
15. MEXaHW3MOB. 3 1 0 1 2
Tema 16. ConpoTnBneHmne
16.|matepuanos. OCHOBHbIE MOHATUS. 3 1 0 1 2
Oniopbl BHYTPEHHUX YCUNWIA.
Tema 17. PactsixeHne v cxatue
17. npsiMoro 6pyca. 3 1 0 1 2
Tema 18. Jetann MawwuH.
18. MexaHunyeckue nepenaqu. 3 1 0 1 2
UNtoro 18 0 18 36

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. TeopeTuueckasi MexaHuka. BeepeHve. KuHeMaTuka TOYKM.

I'Ipe,uMeT n pasaenbol gUCUUNNINHbI, X 3a0a4n. KnHematumka To4kn. KOOp,D,VIHaTHbII7I crnocob 3a0aHust OBUXEHMNS TOYKMN.
BeKTOprIVI cnocob 3anaHns ABUXEHUS TOYKU. ECTeCTBEeHHbI cnocob 3anaHns OBUXEHUS TOYKMN. TpaeKTopvm n
YpaBHEHNE OBNXEHNSA TOHKN. CKOpOCTb N YCKOPEHNA TOYKN 1N X onpeneneHne npun pasinyHblix crnocobax 3aaaHus
OBNXEHUA.

Tewma 2. NocTtynatensHoe ABMXEHUE TBEPAOro Tena. BpalleHve TBEpAOro Tena BOKPYr HENOABMXHOM OCH.

Kunematuka tBépnoro Tena. MNoHsiTne 06 abcontoTHo TBEpaoM Tene. MNocTynatenbHoe ABMXeHe TBEPOoro Tena.
BpaueHue TBEpaoro Tena BOKpyr HEMOOBUXHOM ocu. YpaBHeHVe BpallatenbHOro ABUXeHNs. YrnoBas CKOpocTb 1
yrnosoe yckopeHue Tena. CKOpoCTh 1 YCKOPEHMsl Touek TBEpOOoro Tena, Bpallatolerocst BOKPYr HenoaBuXHoOM OCu.

Tema 3. Nnockoe aBuXeHne TBEpAOro Tena.

lnockoe nBmxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOYEK
NAOCKON courypbl. PaznoxeHve asmXeHUs NAOCKON courypbl Ha NOCTynartenbHoe ABUXEHWE BMeCTe C MOMCOM U
BpaLleHue BOKpyr nontoca. YpaBHeHUs OBUXEHUS NNOCKON dourypbl. Teopema 0 NpoekLmMaxX CKOPOCTEN ABYX TOHYEK
nnockom courypbl. MrHOBEHHbIN LLEHTP CKOPOCTENR.

Tema 4. CnoxHoe aBnXeHue ToUKMW.

CrnoxHoe aBuxeHune Touku. AGCOMIOTHOE, OTHOCUTENbHOE, MEPEHOCHOEe ABMXEHUS. ABCONIOTHbIE, OTHOCUTENbHbIE,
NepPEeHOCHbIE CKOPOCTU U YCKOpPEeHUs. Teopema CoXeHUst CKopocTeil. TeopeMa 0 CNOXEHUN YCKopeHuii (Teopema
Kopuonuca). Moaynb u HanpasneHue Kopvonvcosa yckopeHus. Mpumepbl Ha MpUMeHeHWe TEOPEM O CIOXEHUM
CKOPOCTEN 1 O CMOXEHWUM YCKOPEHUIA MPK NOCTYNaTeNbHOM 1 BpaLlaTeibHOM NePeHOCHOM [BUXEHUSX.

Tema 5. Ctatka. OCHOBHbIE MOHATUSA U aKCUMOMbI CTaTUKK. CUCTEMa CXOASALLLUXCA CUN.

Mpenmet cTatukm 1 e€ oCHOoBHbIE 3aaa4n. OCHOBHbIE ONPENENEHNS N MOHATUS CTaTUKWU. AKCUOMbI CTaTUKMW.
HeceobonHoe TBépnoe Teno. Cesian. Peakumu cesiseiri. Teopema 0 paBHOBECUU TPEX HenapannenbHbIX CUsl.
MHoroyronbHuk cun. Cuctema CXOOSIWNXCS CUN: NPUBELEHNE K paBHOAENCTBYIOWEN. [eoMeTpryeckme 1 aHanmTnyeckme
YyCNOBUS PABHOBECHUS.

Tema 6. Teopust MOMEHTOB U Nap cui. PaBHoBecue abCoNMOTHO TBEPAOrO Tena.

TeOpI/Iﬂ MOMEHTOB 1 nap cun. MOMEHT cunbl OTHOCUTENBHO TOYKK (LI,eHTpa). MOMEHT cunbl OTHOCUTENBHO OCW. I'Iapa cun
1 eé MOMEHT. OKBMBANEHTHOCTb nap. ["naBHbIiA BEKTOp 1 rMaBHbIA MOMEHT CUCTEMbI CU. YCnoBus paBHOBECUA
abcontoTHO TBép,D,OFO Tena npu OencTemm Pa3IN4YHbIX CUCTEM CUI. Crartumyecku onpenennmbie N CTatnyeckn
Heonpeaennmble 3agayn.

Tema 7. PaBHOBecue Tena npu HaNU4YNM TpeHwus. U,eHTp TAXeCcTn TBép.IJ,OFO Tena.

PaBHoBecve TBEpAOro Tena npu Hanuuum TpeHus. TpeHne ckonbXxeHns. TpeHne kayeHus. KoHyc TpeHus. LleHTp
TSXECTU TBEpaoro Tena. LieHTp TsxxecTn nnockon gourypbl. CTaTUYecKnii MOMEHT NoWanmn nnockow ourypbi
OTHOCUTENbHO ocK. LIeHTp TsixecTn nuHun. MeToabl onpeaeneHns LeHTPoB TsxecTu Ten. MNonoxeHne LeHTpa TaXecTu
HEeKoTOpbIX Ten.

Tema 8. BBepeHue B AuHaMuKy. 3akoHbl HbloTOHa. 3agaun aMHaMUKM.

OcCHOBHble NoHATKSA. 3akoHbl HbloToHa. OuddepeHumansHble ypaBHEHNS OBUXEHUS TouKK. [psimas n obpatHas
3apayv ouHamukn. CeobonHoe naaeHue Tena 6e3 yuéta conpoTuBREHNs Bo3ayxa. [BuxeHne Tena, 6poLweHHOro noa
YrNOM K ropu3oHTy, 6e3 yuéTta conpoTmBneHuns Bo3ayxa. [BrxeHne naaaowero Tena ¢ y4ToM ConpoTUBNEHNS BO3ayXa.

Tema 9. uHamuka HecBo6ogHOM TOYKN, AUHAMUKa OTHOCUTEJIbHOIo ABUXEHUA TOYKN.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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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 |mnomawnHee 3apaHne |OMK-1; OMK-2 MexXaHW3MOB.
15. KnHematunyeckmin aHanns MexaHm3moB.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

5 KoHTponbHas
paboTa

OrK-1, OrkK-2

1. TeopeTnyeckas mexaHuka. BeegeHune. KnHematmka TOUKW.
2. MNocTtynatenbHoe asnxeHne TBépooro tena. BpaweHwve
TBEPOOro Tena BOKPYr HeMoABUXHON Ocu.

3. Nnockoe oBuxeHwe TBEPLOro Tena.

4. CnoxHoe OBUXEHWEe TOYKN.
6. Teopusi MOMeHTOB 1 nap cun. PaBHoBecre abCcontoTHO
TBEpPIOro Tena.
7. PaBHoBecwe Tena npu Hanmuum tpeHus. LieHTp TaxecTu
TBEpPIOro Tena.
8. BeeneHuve B anHamuky. 3akoHbl HbloTOoHa. 3agayn GUHaMuku.
9. IuHamurka HecBOBOOHOW TOYKM,ANHAMMKA OTHOCUTENBbHOMO
OBVXEHNS TOYKM.
12. O6wme TeopeMbl AMHAMUKN MaTEPUaNbHOM TOUKM 1
MeXaHW4eCKom CUCTEMBI.

[MncbMeHHoe
3 |momalwHee 3apaHue

OrK-1, OrkK-2

16. ConpoTtueneHne matepuanos. OCHOBHblE NOHATMSA. SMIOPHbI
BHYTPEHHUX YCUITIA.

4 NabopatopHble
paboTbl

OrK-1, OrkK-2

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

3auer

OriK-1, OriK-2

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

lMpooemoHcTpupoBaH
BbICOKU YPOBEHb
BNafeHns Mmatepuanom.
MposiBneHsbl
npeBoCXoAHble
CnocobHOCTM
NPUMEHSTb 3HAHNS U
YMEHNS K BbINOMHEHWIO
KOHKPETHbIX 3a4aHu.

3ajaHun.
MpucyTtcTeytoT
He3HaynTenbHble
ownbKu.
MpoaeMoHcTpuposaH
XOPOLNIA YPOBEHb
BrafeHus Mateprasnom.
MposiBneHbl cpenHve
cnocobHocTy
NPUMEHSATbL 3HAHNA U
YMEHMS K BbINONHEHNIO

KOHKPETHbIX 3a0aHWIA.

MpucytcTayioT
cepbEésHble owmnbKu.
MNpoaemMoHcTprpoBaH
yOOBNETBOPUTENbHbIN
YypOBEHb BNafeHNs
matepuanom.
MNposiBneHbl HU3KMe
CnocobHOCTM
NPVUMEHSTb 3HaHUS 1
YMEHNS K BbINOMHEHWIO
KOHKPETHbIX 3a8aHui.

MpoaemMoHcTprpoBaH
HeyOBNETBOPUTENbHbIN
YpOBEHb BnageHns
mMarepuanom.
[MposiBneHsbl
HeOoCTaToYHble
cnocobHoCcTM
MPVUMEHSTb 3HAHUS 1
YMEHWS K BbINOMHEHNIO
KOHKpPETHbIX 3a4aHWMA.

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpOnS
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 3
TeKyL i KOHTPONb
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA [3a0aHns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
JoMallHee BCE 3a4aHus. 6onblwag yacTb bonee 4eM HanoONOBKHyY. [MeHee YeM HanonoBuHy.| 1
3apaHue MNponoeMoHCcTpMpoBaH  [3adaHuii. MpucyTcTyoT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWmnbKu. HeynoBNeTBOPUTENbHbIA| 3
BNafeHns MatepunanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BRaAeHNs
MposBneHb owmnbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
npeBocxoAHble MponoemMoHCTpMpOBaH  [ypoBeHb BNageHUs MposiBneHs
CnocobHOCTM XOPOLNIA ypOBEHb mMartepuvanom. HepocTaToYHble
NPUMEHATb 3HaHNAa 1 [BnaneHus matepwanoM. |[posiBneHbl HU3Kme €nocobHoCTM
yMEHNS K BbiMonHeHuo |[posiBneHbl cpefHne  |cnocobHOCTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHWiA.  [cnocobHOCTM NMPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHMIO
MPUMEHATb 3HAHUA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbIX 3aAaHWUIA.
KOHKPETHbIX 3a8aHUN.
KoHTponbHas |[paBunbHO BbiNONHEHD! |[1paBuibHO BbiNONHEHa [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
paboTa BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaMoONOBWHY. [MEHEE YEM HAMONOBUHY.[ 2
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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 aHann3 NNOCKOro pPbl4aXHOro MexaHn3Ma (CxeMy Ha 3afjaHue nonyyvTb y npenogasaTens).
1. OnpenennTb, Kakme U3 3BeHbEB SBNSIOTCS KPUBOLLMIMOM, WATYHOM, NON3YHOM, KYIMCOW, KOPOMbICNOM. HanMeHoBaHue
3BEHbEB 3anucaTtb B TaBNULy OCHOBHbIX PE3YNbTATOB.

2. Bbl4epTnTb OOHO 13 MONOXEHNI A MEXaHN3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTaTO4YHO HArNsa4HO BUAHbI
BCE 3BEHbS (He ByLeT HanoXeHns 0QHOro 3BeHa Ha Apyroe). Ykasatb CTPENKOW HanpaBneHne BpalleHns BXOAHOMO
3BEHa - KpvBowwuna.

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

4. O603Ha4YNTb KuHemartmnyeckme napbl 3arnaBHbiM1 NATUHCKNUMIN 6yKBaMI/I B nocnenosatenbHOCTU NpucoennHeHnsA
3BEHbEB.

5. OnpepenuTsb:

- YACIO NOABMXHbIX 3BEHbEB (N);

- TMN KMHematudeckumx nap (B - BpawarensbHas, - noctynarenbHas);

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

- cTeneHb noasmxHoctn W mMexaHvama;

- HanM4me NacCUBHbIX CBSAZEN U NNLWIHNX CTENeHen cBoboabI;

PeaynbTaTtbl 3aHecTn B Tabnuuy.

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

7. BbluepTnTb CTPYKTYpHbIE rpynnbl Accypa v HadarnbHbIA MEXaHU3M C NPaBuibHbIM 0003HAYEHNEM KMHEMATUYECKNX Nap
1 3BEHbEB MEXAHWN3MA, Ha4YMHas ¢ Hambonee yaaneHHown rpynmnbi.

8. OnpepennTb ans kaxnon rpynnel Accypa knacc, Bu, cTeneHb NoABMXHOCTU N COCTaBUTb CTPYKTYPHYHO chopmyny
mMexaHu3ma.

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

10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ANSt MEXaHN3MaA B LIESIOM.

11. Onpenenutb Knacc BCEro MexaHn3ma.

2. KoHTponbHas pabora
Tembl 1,2,3,4,6,7,8,9, 12

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KoHTponbHas paboTa cocTouTt 13 TpEx-4eTbipéx 3aaaq, KOTopble CTyAeHTbl 6epyT 13 [5] cnmcka OCHOBHOM NuTepatypbl.
Mo pasneny "KnHematmka" BbINONHAOTCSA 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOYKM MO
3afaHHbIM ypaBHeHNaM eé aeuxeruns”, 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 -
"OnpeneneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuuin ornop 1 cun B CTEPXHSX NNOCKOW doepMmbl”,
C.3 - "OnpegneneHune peakLmii onop COCTaBHOW KOHCTPyKLUMK (cuctema asyx ten)", C.5 - "PaBHoBecue ¢ y4éToM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop tBépaoro tena”, C.8 - "OnpeneneHne NonoxeHus
LeHTpa TaxecTtun".

Mo pasgeny "OdnHamuka" BbINOAHAOTCS 3aaanus u3 yucna: .1 - "ViHterpmposaHne ondgoepeHumnanbHbiX ypaBHEHUI
OBUXEHNS MaTepmanbHO TOYKW, HaXo4sWencs NoL AENCTBUEM NOCTOSAHHbIX cmn”, [1.2 - "VIHTerpmposaHune
IndodepeHumanbHbIX ypaBHEHWUIA ABUXEHNS MaTepuanbHOM TOUKKM, Haxodswencs nog AecTBMeM nepemMeHHbix cun”, 1.4
- "ViccnenoBaHme OTHOCUTENBHOMO ABUXEHNS MaTtepuanbHoi Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHuIo ABUXEHNS MaTepuanbHon Todkun”, 1.7 - "TNpuMeHeHre TeopeMbl 0 ABUXEHWUW LEHTPa Macce K
NCCNenoBaHMO OBNXEHNS MexaHudeckoi cuctembl”, [1.10 - "MpuMeHeHne TeopeMbl 06 U3MEHEHUN KUHETUYECKOA
SHEPrnn K N3y4eHuto OBNXeHUS MexaHnyeckon cuctembl”, 1.14 - "MpumeHeHne NprMHUMNa BO3MOXHbIX NepeMeLLeHnii K
peLeHno 3aaa4 0 paBHOBECKM CU, NMPUIIOXEHHbBIX K MEXaHNYECKOM CUCTEME C OLHOW CTeneHblo ceoboabl".

3agaHus (M3 Yvicna Bbllle NePeYnCneHHbIX) U HOMep BapraHTa (Wugp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENBHOW TeTpaau, Ha 06noxKe KOTOPOii ykasbiBaeTcs OTAEeNeHNE,
crneumnanbHOCTb, HOMEP rPynMbl, Pamumsa n nHMULManbl CTyaeHTa u Ha3saHue kageapsbl.

Mpn ochopMNEHNN KOHTPOMBHON paboTbl PEKOMEHOYETCS BbIMOMHATL CNedytoWwme npasmna:

1) B TETPaOu OCTaBnATb NONS WMPKHOW 3,5 - 4 CM NS 3aMeYaHunii PeLLeH3eHTa;

2) TEKCT yCNoBMS 3a0a4u C YMCNOBbIMU AaHHBIMU NepenncaTtb N3 3a4a4HnKa nosiHoCTbIO;

3) cocTaBuTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, MMHENKN 1 LMPKYNs; He fomnyckaeTcst
BbIMOMTHEHNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoAMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MEPbI U BCE BEKTOPLI, YNOMVHAEMbIE B PELEHNN 3a0a4U;
5) pelweHne 3apay apryMeHTMpoBaTh CCbIIKaMy Ha ONpeLeneHns, akCMoMbl UNN TEOPEMbI;

6) BCe BbluMCneHWs BeCTh B ByKBEHHOM (DOpPME, a YNCNOBbIE 3HAYeHNS ByKB MOACTABASATh IULb B OKOHYATENbHbIE
pe3ynbTathl; 0c060e BHMMaHMe cnenyeT 06patuTb Ha YETKOCTb U306paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucw, BbINOSIHEHHbIE PYKOMUCHBIM, YETKUM NOYEPKOM C BbICOTOM BYKB He MeHee 3 MM, crieayeT BbiNoMHsATL 6e3
CYIECTBEHHbIX MCMPaBNEHUIA.

HeBbinonHeHWe 3TUX pekoMeHaaLuii 3aTpyaHAET NPOBEPKY KOHTPONbHOW paboThl 1 cO34aeT TPYLHOCTH NPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 paccMOTPEHUS.

Ecnn nocne npoBepku npenogasartenem Kkakme-nnbo 3aaadm KOHTPONbHOM paboThl OKaXYTCS HE 3a4TEHHBLIMMI, TO BCE
ncnpaeneHus cnenyert NPOn3BOAUTbL B TOM Xe TEeTPaAM Ha YMCTbIX IUCTax, o3arnaeneHHbix "PaboTta Han ownbkamm".
CTyneHT JonmXeH UcnpaBnTb BCE OTMEYEHHbIe owunbku. Ecnn 3anayun peweHsl NpaBunbHO, To paboTta Bo3BpallaeTcs
CTYAEHTY C MOMETKOM "nonyleHo K 3awute". Kaxnoe 13 onylweHHbIX K 3alnTe KOHTPOSbHbIX 3a4aHUi OOMXKHO 6biTb
3alyeHo CTYOEeHTOM O4HO; B NPOLIECCe 3alnTbl EMY MpeanaralTcs BONpoChl, OTHOCAWMECS K NPencTaBNeHHOMY UM
peleHunio 3aaa4, BONPOChl N0 TEOpUK Mo TEMaM 3a4ad; Kak npasuno, CTyOeHTYy npennaraeTcs CaMoOCTOSATENBHO PELLNTD
3agady (Mpvmep) No O4HOM U3 TEM 3alULLAEMOro KOHTPONLHOMO 3a4aHns.

Mocne 3awWmTbl KOHTPONLHOW PaboThl, NPEAYCMOTPEHHOR Y4eOHbLIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT LOMYyCKaeTCs K
3a4€Ty U 9K3aMeHy cornacHo y4ebHOMy nnaHy CreLmnanbHOCTM MO COOTBETCTBYIOWEMY pa3ien Kypca TeopeTuydeckoi
MEXaHVKW.

YKaszaHusi K BbINOMHEHWIO 3a4a4 KOHTPO/bHON paboTel no pasgeny "KuHematmka".

3azayn no KMHeMaTuke pewarTCs aHaNIMTNYECKUM CrnocoboM MyTEM COCTABNEHWNS YPABHEHW OBUXEHUS TOYKW, TENa B
BbIOpaHHOI NNK 3afaHHOM cucTemMe KoopamHat. Mpu pelweHnn 3anad LenecoobpasHo NpuaepXMBaTbCs CNenyowero
nnaHa:

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

2) BbISIBUTb BCE CBSA3M U NOKa3aTb HA PACYETHON CXeMe CUCTEMY KOOPAMHAT, Hanbonee yoobHyo ANns COCTaBNEHUS
YypaBHEHWU OBUXEHUS,

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOYKN;

4) pewunTb Noy4YeHHY0 CUCTEMY YPaBHEHUA OTHOCUTENBHO NCKOMbIX BENUYWH.

Mpu pewennmn 3apay 3apanvsa K.1 "OnpeneneHne ckOpoCTU 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YypaBHEHNSAM eé
OBUXeHNs" LenecoobpasHo NpuaepXnBaTbCs Creayowero nopsiaka:

1. VICKnio4mMB 13 3a4aHHbIX B KOOPAMHATHON (hopMe ypaBHEHWI OBUXEHNS BPeMS t, HANTW ypaBHEHWEe KPUBOW, YacTb
KOTOPOW (MU LENMKOM BCS KPYBAs) SBNSETCA TPAEKTOPMEN ABMXEHUS. HauepTutb B MaclwTabe TPaekTopuio 1 OTMETUTb
Ha Hel NONOXEHNS TOYKN B HaYanbHbIA U B 3a4aHHbIA MOMEHTbI BPDEMEHW.

2. MNpoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOOUM U3 YPaBHEHWU OBUXEHWUS METOOOM MPOEKLUNA,
npensapuTenbHO MX NpoandgepeHUnpoBaB 1 BbIYMCINB 3HAYEHWS NMPOU3BOOHBIX MPU

t=t1 c.

3. Mo HanAeHHbIM MPoEeKUMAM onpeaensoT MOLYN BEKTOPOB CKOPOCTU M YCKOPEHWS, a TakXXe KacaTefbHoro u
HOPMaNbHOro YCKOPEHWIA TOYKMW.

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

PeructpaumonHblii Homep 10290336519 iy PAEKTPOHHBIH
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5. Mpadhmnyeckoe NOCTPOEHNE CKOPOCTU N YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBWiibHOCTU aHaNNTNYECKUX
BblYMCEHWIA. B crniydae, ecnv BblYMCNEHNS SBNSIOTCS BEPHBIMU, BEKTOP CKOPOCTW ByAeT HanpaB/eH no KacaTeNnbHom K
KPWBOW TpaekTopun ABMXeEHUS (418 NpsMONi - CoBnagaeT C OTPE3KOM LAaHHOWM NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
Mocne pasnoXeHns Ha KacaTerbHY Y HOPMalbHYH COCTaBnsoWMe 0aéT B MaclTabe 3Ha4YEHNS STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMx BEKTOPOB, @ TakXXe COCTaBNAAOWMX NOHOrO YCKOPEHWS, MO3BONSIOT NPOBEPATb 3HAKU
3HAYEHWUA OaHHbIX BEINYMH.

Mpu pewernn 3apaum K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNnbHOM LBMXEHUSX" BHaYane onpenensitot koadoduumeHTsl G, Mpu KOTOPbIX OCYLLECTBNsSieTCS Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCnonb3ysa 3aiaHHble KUHEMAaTUYECKME CBA3W ABUXEHMS TEN, ONPenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpemeHm t=t1 c. ST 3anaym pekomeHayeTcs pewartb B
cnenylowem nopsake:

1. Vicnonb3ys 3aaaHHble YCNOBUS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHble CO n C1 onpegnenstoTcs
13 3aaHHOro ypaBHeHMs OBnXeHus rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs 13 ycnosums, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS OnpenenéHHbIM, YTo faeT
BO3MOXHOCTb BbIYMC/IUTb €0 KUHEMaTUYeckme napaMeTpbl (CKOPOCTb, YCKOPEHWE) B Ni0B0 MOMEHT BPEMEHN

2. OnpepensiioT KNHeMaTUYeCcKne XxapakTepmucTmki (Yrnosble CKOPOCTb U YCKOpeHue) Koneca, KOTOpoMy NpuHaanexmT
Toyka M. [1ns 3TOro 3anncbiBalOT ypaBHEHUS, CBSA3bIBAOWME BpaLWaTeibHble ABUXEHNS KacaloWwmxcs OKPYyXHOCTEN,
BblPaXEHHbIE B PABEHCTBE NIMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXke!) Npn N3BeCTHOM CKOPOCTM TOYEK OOHOW U3 HUX.

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

4. MNokasaB Ha pUCYHKEe MEXaHM3Ma HanpaBleHUs YrnoBbIX CKOPOCTU 1 YCKOPEHUS KONeca, Ha KOTOPOM pacnonioxXeHa
Touka M, NpoBOAAT HaNpaBneHNs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOrO, BpalaTenbHOro 1 NoAHOro YyCKOPeHui
3TOW TOYKW.

Mpw peweHnn, 3aaay 3anaHnsa K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamnMo TiaTeslbHO U3y4nTb
NpvBeaEHHOE HMXE peLeHne U MPUMEHNTb ONUCaHHbIE TaM CNocobbl K PeLleHnIo 3a4a4y CBOEro BapuaHTa.

MNpuBeném pekoMeHaoyeMbll MOPSOOK PELWEHNs 3TUX 3a4aq.

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

2. OnpenensoT YrnoByo CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4ku B u C (910 3BeHO coBepiaeT naockoe
OBUXeHMe).

3. Boiumcnsot ckopoctu Todek B n C, Ha pucyHKe nokasblBatoT HanpasneHNs YrioBoi CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe ABMXeHne, BEKTOPOB ckopocTten Toyek B u C.

4. MMpoBepsaoT NPaBMIbHOCTb BLIYMCIEHNIA MOOYNen ckopocTer Todek B n C.

5. OnpegnensioT yrnoBoe yCKopeHme 3BeHa, COBEpLIAOLLEro Niockoe ABUXEHNE, a Takke yckopeHus Todek B n C.
MeToaumka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTM OT BUAa NPennoXeHHOro MexaHmama pasnuyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN15 KPMBOLWMMHO-WATYHHOr0 MEXaHn3Ma yCKopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. Ing MmexaHm3moB C Koneécamy HanpaBneHns HU YCKOPEeHNs To4ku B, HK1 yckopeHms Todkn C 3apaHee
HenaBeCTHbl. OfHAKO ANS BCEX MEXaHW3MOB HY>XHO YMETb paccyutaTb 1 ONPeaenunTb HanpasBneHns COCTaBNSAIOWMX
YCKOPEHMS TOYKW. YTNOBOE YCKOPEHWE 3BEHA, COBEPLLAIOLLErO NNOCKOe ABUXEHNE, B KPUBOLWMMHO-IIATYHHOM MEXaHN3Me
paccymTbiBaeTCs

rocrne onpeneneHns kacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABUXHbBIMU 1 HEMOABMXHBIMU KONECAMU, YYNTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
IndodepeHLNPOBaHNS YrNOBO CKOPOCTU 3BEHA, COBEPLIAIOLLETO NNOCKOE ABMXEHUE, MO BPEMEHMW C AANIbHEAILNM
npeobpasoBaHNeM 3TOr0 BblpakEHUs BbIYUCIUTL YIIOBOE YCKOPEHWe 9Toro 3BeHa. B MexaHuamax ¢ oboumu
MOABUXHbBIMU KONEcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOpeHve 3BeHa, COBepLUalowero
NNOCKOE ABUXEHWUE, PABHO HYJIO.

6. Ha p1cyHke nokasbiBaloT HanpasfieHne YrnoBoro yCKOpeHns 3seHa, COBepLaolLero nnockoe asnxeHune. O0ns
KPWBOLMNHO-WATYHHOrO MeXaHM3mMa HanpaeneHne 3Toro YrioBoro YCKOpeHus COOTBETCTBYET NONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro YCKOpeHms To4km B npu oTHocuTenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ns
MexaHu3ma C OOHUM NOIOBUXHbIM KONECOM Harnpas/ieHne yrioBoro yCKOPEeHUst 3BeHa, COBEpLLaKoLWero nnockoe
OBUXEHVe, onpenenserca HanpasneHneM yrioBoro yCKOpeHus KpMeowuna.

Lns pewenuns 3apaym 13 3apaHms K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUS TOUKI"
npeasaputensHo nayymte Temy "CnoxHoe OBUXeHue TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbl O CNOXEHMM CKOPOCTEN 1
yCKopeHuin Toukn (Teopema Kopuonuca), npuaoepXmnsantecb cnemyoweii NocnenoBaTtenbHOCTU 4EACTBUIA:

1. B Hauyane Heobx0AMMO YCTaHOBUTL OTHOCUTENBHOE NONOXeHre Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHN
t1. Ecnu nony4eHHoe 3Ha4yeHWe oyroBoi KoopauHaTthl ByneTt oTpuuatenbHbIM, 0TIOXUTE Touky M1 Ha pucyHke ¢ opyrol
CTOPOHbI OT ToukK O. MNprMMepHO Ans NONOBWHbLI BapnaHTOB Touka M MoXeT ABuratbcst B 060Mx HanpaBneHnsx ot
HayanbHOWM TOYKM OTCHETA OYroBOW KOOpAMHATbl TOYKM M, OTHOCMTENbHOE OBUXEHNE KOTOPON 3a4aH0 €CTECTBEHHBIM
cnocoboMm. MoaToMy, ecnu 3HaYeHe No-Ny4nTCs NONOXUTENbHbIM, MONOXEHWE TO4KM M cOOTBETCTBYET NOKA3aHHOMY Ha
pUCyHKe.

2. icnonbaysa audhhepeHumpoBaHmne 3a4aHHbIX YPaBHEHUA OBMUXEHWI Tena 1 To4ku M, HananTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHUS B NEPEHOCHOM U OTHOCMTENBHOM LABUXEHUSX, a TakXe NoBOpPoTHOE (KOpronncoBo) yCKOPEHME B AaHHbIN
MOMEHT BPEMEHW 1 B HANAEHHOM nonoxeHun M1 Toukn M oTHocuTenbHo Tena (nput = t1 ¢).

3. ABcontoTHas CKoOpoCTb TOYKM M HAX0AMTCS Kak reOMETPUYECKAsi CyMMa OTHOCUTENBHON 1 NMEPEHOCHO ckopocTeit. B
npuBeLEHHBIX BApMaHTax 3aaaHnst NepeHocHoe ABuxeHune Tena D moxeT 6biTb BpawaTteNbHbIM UK NOCTyNnaTenbHbIM.
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4. OnpepnensitoT abCoOMOTHOE YCKOPEHMUE TOUKM KaK r€OMETPUHECKYHO CYMMY NEPEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4mmn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHWIA.
5. C uenbto caMonpoBEPKU PEKOMEHIYETCS NONYYEHHbIE BENNYMHBI NOKA3aTb HA PUCYHKE U CNOXUTb UX FTEOMETPUYECKM.

3apaum no cTaTvke pelalTcs aHanMTMYecknM cnocobom nyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXrBaTbCs Credyolero niaHa:

1) ycTaHOBMTb 06 bEKT PaBHOBECHS;

2) BbISIBUTb BCE CBSA3M M NOKasaTb HAa PaCYETHOM CXeMe BCE MX peakumu, a TakXXe BCe aKTUBHbIE CUMbI;

3) onpenennTb BUO CUCTEMbI CWM, AENCTBYIOWMNX HA OaHHbIi OOBEKT paBHOBECHKS;

4) BbIbpaTb Hanbonee ynobHYIO ONs1 COCTABNEHNS W PELIEHNS YPABHEHWI PABHOBECUSI CUCTEMY KOOPLAMHAT;

5) cocTaBnTb CUCTEMY YPaBHEHMIA PABHOBECKS pACCMATPUBAEMOro 06 bekTa, HaXoAAWeErocs B paBHOBECUM MOL,
[eicTBMEeM NaHHOW CUCTEMbI CUM;

6) pewmnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayv Ha pasHoBecuve TBEPAbBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MIOCKON CUCTEMBI CUA, PewarTcs No NnpuseaéHHOMY
HUxe obLeMy nnaHy.

YpaBHeHuMs paBHOBECKS TBEPAOro Tena B ciy4yae Npovn3BObHON MNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKS], CieflyeT CTPEMUTLCS K MOoyYeHnto Hambonee
MPOCTON CUCTEMbBI YPABHEHWI, 4TOObI B KAXA0€ U3 HX BXOLWIIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heobx0anMo MMeTh B
BUY, 4TO Nony4yeHuUto 6onee NPoCToi CUCTEMbI YPaBHEHW CNOCOBCTBYET TakXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopAvHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINM NEPNEHLMKYNAPHbBI K HEKOTOPbIM HEN3BECTHBIM PeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWME YPaBHEHNS MPOEKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ans COCTaBneHms
ypaBHEHMWi MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaeTtcs 60/blue HEN3BECTHBIX PEAKLIUIA (€CNM TONBbKO 3TO He
YCNOXHWT BbIYUCNIEHUE Nned Apyrx cvn). MNpwr BelMMCIEHN MOMEHTOB YacTo BbiBaeT yaobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaensowme n, Nonb3ysCb TEopemMon BapuHboHa, HaX04NTb MOMEHT CUMbl KaK CYMMY MOMEHTOB 3TUX
COCTaBNSIOLWMNX.

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

PelweHne 3anay paBHOBECKS COUNEHEHHbBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTLCS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJ1S BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
oTBEpAEBaHNS, COrnacHo KOTOPOW cucteMa cun, OeACTBYIOWNX HA KOHCTPYKLMIO, MPY paBHOBECUN OONXHA
YOOBNETBOPSTb YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLMS NOCNE OCBOBOXAEHMS OT BHELWHMX OMOP U He
ocTaércs XEcTKOoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKo 370 0B6CTOATENBCTBO ELLE HE LenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTN N COCTaBUTb YPaBHEHNS PaBHOBECMKS 01 OOHOW MM HECKOJSIbKUX YacTel ¢ Y4ETOM peakuumi
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He B0Mblle YACHA BCEX COCTABMNEHHbIX HE3aBUCKMbIX
ypaBHeHWI paBHOBecKS. B aTOM cnyyae 3apgada sBnsetcs ctatndeckn onpenenéHHonm.

Bropoii cnocob. KoHCTpyKLmMS cpa3y pacyneHseTcs Ha OTAeNbHbIe XECTKME YacTW U paccMaTpUBaeTcs PaBHOBECHE
Kax,Oow U3 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLumni.

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

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

Ons Toro 4tobbl 3 apada bbina cTaTMYeckn oNpenenéHHOM, YUCTO HEU3BECTHbIX, BXOASAIWMX B 9TV YPABHEHUS, HE AONXHO
6bITb 6oree wecTun. Belbupas cuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAuHAT Bbinn
napannenbHbl WY NepPreHaNKYNSPHbI K BO3MOXHO BONbLUEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano KoopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 60onblie HEN3BECTHbIX peakumii. B aTom
Cny4ae OHW He BOMOYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMN ypaBHEHUIA PaBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCWTENbHO OCelt KoopamHaTt. B HeKoTopbIx cnyvasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pasnoXuTb CUIY Ha cocTasnsalowme, napannenbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CUIbl OTHOCUTENIbHO OCY
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLUW U NPUTOXEHHbIX K HEW CUIT HA MNOCKOCTb, NEPNEHANKYNSAPHYIO K OCU, OTHOCUTENIbHO KOTOPOM
onpenensitoTcs MOMeHTbI cui. [1pn 3TOM NPOoeKLMU Cun AalTCs CO CTOPOHbI MONOXUTENbHOrO HanpaBieHNs OCU.
YKazaHus K BbINONHEHWIO 32424 KOHTPO/bHOM paboTbl no pasaeny "duHamuka".

3apayvm no gUHaMKKe pPewaroTcs aHaIMTUYeCKUM CnocoboM - NyTéM COCTaBNEHUS YPABHEHWI OBUXEHMUS TOYKM, Tena B
BblIBpaHHOI 1nn 3a0aHHO CUCTEME KOOPAMHAT.

Mpwn peweHnn 3a8ay 3anaHuin 0.1 "HTerpuposaHue anddepeHumnanbHbIX ypaBHEHWUA OBUXEHUS MATEPUanbHON TOYKMW,
Haxofswencs nog gencTenmemM nocTosHHbIX cun" n [1.2 "VIHterpmposaHne amddoepeHumanbHblX YPaBHEHUA OBUXEHNS
MaTepmanbHOM TOUKM, HaxoaswWencs Noa AeiCTBUEM NepeMEHHbIX cun" LenecoobpasHo NpuaepXuBaTeCs CneaytoLlen
nocnenoBaTenbHOCTH:

1) ycTaHOBWTb 06 bEKT ABUXEHUS (TOUKY UW TENO);
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2) BbISIBUTb BCE CBA3M U MOKa3aTb Ha Pac4&THOM cXxeme MHepuMalbHyo cucTeMy oTcHéTa, Hanbonee yoobHyto ans
COCTaBNEHMNS YPABHEHU OBUNXEHNS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) cocTaBUTb CXeMy OEWCTBYIOWMX HA MaTepuanbHyto TOYKY CUn, a B cny4ae HecBOHOOHOrO ABUXEHMUS TOYKN
npenBapuTenbHO NPUMEHNUTL NPUHUMN 0cBOHOX0AEMOCTU OT CBSI3€il;

5) ycTaHOBUTb HayasibHble YCNOBMS OBMXEHNS TOYKN, T.€. Bbipasntb Npu t=0 ¢ HaYanbHbIE KOOPAUHATHI U NPOEKLMN Ha
KOOpAMHATHbIE OCY HA4aNlbHOW CKOPOCTU TOYKW;

6) COCTaBNTb Ha OCHOBaHWMW CXEMbI CU/T OCHOBHOE YPaBHEHNE OMHAMMKU TOYKM B MPOEKLMM HA BbIOPaHHbIE OCK
KoopAuHarT, T.e. COCTaBUTb CMCTEMY AndddepeHLmarnbHbIX YPaBHEHNA OBUXEHUS TOYKN;

7) pewmnTb NONy4EeHHYI0 CUCTEMY YpaBHEHWU 3a8a4u Kown OTHOCUTENbHO UCKOMbIX BEMIMYWH, T.€. MPOUHTErpUpoBaTh
NONYYEHHYIO CUCTEMY YPaBHEHWIA, ONpenenuB NOCTOSIHHbIE MHTErPUPOBaHUS U3 HAYaslbHbIX YCOBUIA;

8) npomsBecTn KMHeMaTnyeckoe nccnenoBaHne Nony4eHHOro peLleHns;

9) No BO3MOXHOCTW, COCTaBUTb YPaBHEHNE TPAEKTOPUM TOUKM U MOCTPOUTb TPAEKTOPMIO TOHKM.

Mpw peweHnn 3apad 3anaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHUS MaTepuanbHol ToYKK" LenecoobpasHo
npuoepXneaTtbcs cneayolero niaHa:

1) BbISIBUTb BCE CBA3U 1 MOKa3aTb Ha PaCcHETHOM CXeMe MHepUManbHyo (HENOOBUXHYIO) U HEMHepLManbHYIO
(MOOBUXHYIO) CMCTEMBI OTCYETA;

2) COCTaBUTb CXEMy OENCTBYIOWMX HA MATePUanbHYO TOYKY akKTMBHBIX CUIl, @ B Cly4yae HeCBOOOLHOr0 LBUXEHUS TOUKU
npeLBapuTENbHO NPUMEHUTD MPUHLN 0CBODOXLAEMOCTH OT CBS3E 1 NOKa3aTh peakLmy CBA3EH U CUIbl TPEHUS;

3) HalTV ycKOpeHMe TOYKM B NEPEHOCHOM ABMXEHUN 1 KOpMONNCOBO YCKOPEHUE;

4) onpenenuTb NEpeHoCHyo 1 Koprnonucosy Cribl HEPLIAW;

5) n3yumntb LBMXEHNE HECBOBOAHOM MaTepManbHOM TOUKM, Ost YEro K AeMCTBYIOWMM aKTUBHBIM CUNaM 1 peakumsam
cBsizel 4ob6aBnTb CUbl MHEPLIMM TOYKM, MOCE Yero COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HaYarnbHble YCNOBNS OBUXEHUS TOYKM;

7) cocTaBnTb U MPOUHTErpMpOBaTh cucTeMy anddepeHumnanbHbiX ypaBHEHNIA OTHOCUTENBHOMO ABMXEHMNS TOYKN;

8) n3yyas oTHoCMTENbHOE paBHOBECKE, UCXOAUTb N3 CUCTEMbI YPaBHEHWUI PABHOBECUS aKTUBHbIX CUN, peakLmin CBA3EN U
NEepPeHOCHOW CUMbl MHEPLNN;

9) npoaHanM3npoBaTb NONyYEeHHOE peleHne C TOHKN 3PEHNS KMHEMATUKMN.

MNpu peweHnn 3agay 3ananva 1.6 "MNpuMeHeHNe OCHOBHbIX TEOPEM AUHAMKKMN K MCCNEeN0BaHMIO OBUXEHNS
MaTtepuanbHO TOYKM" LenecoobpasHo NpUAEPXMBATLCS CNEnyoLei NocnenoBaTeNbHOCTM:

TpaekTopuo OBUXEHMS TOUKU Pa3bmBalOT Ha KPUBONMHENHBIE N MPSMONMHENRHBbIE Y4aCTKM.

Ha KkpuBONMHeRHbIX yyacTkax TpaekTopun 4ns onpeaeneHns CKOPOCTU TOUKM NCMONb3YT TeopeMy 06 N3MeHeHUM
KWHETNYECKON SHEePrumn TO4KM U OENCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCEA;

2) COCTaBnSIIOT CXeMy LENCTBYIOLWMX HA TOYKY cuil. B cnydae nayyeHus oBMxXeHus HeCBOBOAHOW TOYKM, NpeaBapuTeNbHO
ocBoboanTb €€ OT CBA3Ei, BBELA LEVCTBYIOILNE PeaKLUN CBS3EN;

3) ycTaHOBUTb 3HAa4YeHMSa MOAYNEN CKOPOCTEN B HAYaIbHOM 1 KOHEYHOM MONOXEHUSIX, HanpaBmB NX Mo KacaTenbHOM K
TpaekTopuu;

4) NpUMeHNTb TeopeMy 06 N3MEHEHNN KNHETUYECKO SHEPrv B MHTErpanbHOM chopMe;

5) n3 nonyymslerocs ypaBHeHNs onpeaenntb NCKOMbIE BENNYWHDI.

Ha npaMonunHeiHbix yHacTkax OBUXEHNS TOYKU PYKOBOACTBYIOTCS CleayownmM:

a) B cNyyae 3afaHusi 4JIMHbI y4acTka NpUMeHsItoT TeopeMy 06 N3MEHEHNW KMHETUYECKOW SHEPTUN TOYKU B MHTErpanbHOM
doopme Nno Bbllwe NPUBELEHHON CXEME;

6) B cnyyae Xe 3a4aHns BPEMEHW ABUXEHUS TOYKM MO NPSAMONMHEHOMY Y4acTKy MPUMEHSIOT TEOpeEMY 06 M3MEHEHU
KOnMyecTsa ABUXEHWNS TOUKM B MHTErpanbHon cpopme. MNpn 3TOM NpuaepXnBaloTCs Cneaytowero anroputma pelleHns:
1) BbIGMPAIOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBNAT CXeMy OENCTBYIOWNX CUN, BKIKOYASA N peakLmmn CBA3EN;

3) COCTaBnsItOT HA OCHOBAHUM TEOPEMbl 06 M3MEHEHMUN KONNYECTBA ABUXEHNS TOUKN ONs Clydas ABUXEHUS TOYKN NO
NAOCKOCTMN AiBa CKansipHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 9TUX YpaBHEHWIA ONpPeaensitoT UCKOMbIE HEN3BECTHbIE.

IOns onpeneneHns naBneHns ABMXYILEACS TOYKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YIOT UAN OCHOBHYIO
TEopeMy OVHaMUKKM B MPOEKLMMW HA TNABHY HOPMarb, UK, MPUMeHsis npuHumn Mepmaxa - dunepa - Janambepa ons
mMaTepuranbHOM TOYKK, 3aMvCbiBAOT YpaBHEHE KMHETOCTATMKM B NPOEKLUW Ha rMaBHYO HOpManb K KPVBOM, B KOTOPOE
BXOAWT LEHTPOBEXHas cuna nHepLun.

3apauum 3apaHusa [0.10 "TprmeHeHne TeopeMbl 06 USMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MexaHU4ecKol cucTeMbl” LenecoobpasHo pewarb B Takoi NocnenoBaTenbHOCTH:

1) cocTaBUTb CXEMy BCEX OENCTBYIOWNX (BHEWHWX U BHYTPEHHUX) CUM HA TOYKK (Tena) CUCTEMbI. Tak Kak HUTK (KaHaTbl,
BEPEBKUN) HEBECOMbI Y HEPACTSAXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHUMaHME. Y4MTbIBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHMS N MOMEHTbI OT CUMT TPEHUS KaYeHus Ten;

2) onpenenntb HadalnbHble N KOHEeYHble CKOPOCTU TOYEK U YyrnoBble CKOPOCTWU TeNn CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBUXEeHNA Ten (TO'—leK), TO NX yrnosble CKOPOCTN N CKOPOCTU LEHTPOB MACC BblHMCNAIOTCA ONA noboro MoMeHTa BpEMEHU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN HYEPE3 UCKOMYIO BENTNYMHY;
4) cocTaBUTb BbIpaXeHUe ANs KNHeTUYECKON SHEPTUN CUCTEMBI;
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5) onpepenntb nyTv, NPONAEHHbIE TOHKAMW NPWUIOXEHWS CUN NPY NPOXOXAEHUM Tenom 1 paccTosHuS s;

6) NPMMEHUTb TeopeMy 06 M3MEHEHMUN KUHETUYECKON SHEPrM 1 U3 COCTABNEHHOMO BbIPAaXEHUS ONPEAENUTb UCKOMYHO
BENNYUHY.

3apaun 3apaHma [.14 "TlpyMeHeHne npuHLMna BO3MOXHbIX NEPEMELLEHMNI K PELEHWIO 3aa4 O PaBHOBECUMW CUN,
MPUNOXEHHbIX K MEXaHMYECKOW CUCTEME C OLHOW CTeneHbio cBoboabl" LenecoobpasHo pewaTtb B Takow
nocnenoBaTeNibHOCTHU:

1) n306pasmnTb Ha PUCYHKE BCE aKTUBHbIE CUNb;

2) Npu HaNU4MM HenaeanbHbIX CBA3ei N06aBUTL COOTBETCTBYIOILME PeakLun CBA3EN (Hanpumep, Cuibl TPEHUS);

3) B cnyyae HeoHx0AMMOCTY ONPENENUTb PEAKLINIO CBS3M, MbICNIEHHO OTOPOCKB COOTBETCTBYIOLLYIO CBA3b 1 3aMEHUB €€
NCKOMOW peakLmen.

B naHHOM 3aaHuy npeacTaBneHbl MeXaHWYecke CUCTEMbI C OAHOM cTeneHbto cBoboabl. [oaToMy nanee nocTtynatot
cnepytowmm obpasom:

4) paTb BO3MOXHOE NEPEMELLEHNE OLHON N3 TOYEK CMCTEMbI (0ObIYHO 3TO TOYKA BEOyLLEro 3BEHA MEXaHN3Ma) 1
BbIPA3nTb BO3MOXHbIE NEPEMELLEHUS TOYEK NMPUIOXEHUS CUM B 32BUCMMOCTU OT 3a4aHHOr0 BO3MOXHOrO nepeMelleHmns;
5) BbluMCANTL CyMMy paboT BCEX CWI, yKa3aHHbIX B MyHKTax 1), 2) 1 3), Ha COOTBETCTBYIOLMX BO3MOXHbIX MEPEMELLEHNSAX
UX TOYEK NPUNOXEHNS N NPUPABHATD 3TY CYMMY HYJIO;

6) pelwnB COCTaBNEHHOE YPaBHEHNE PABHOBECUS, ONPEAENNTb UCKOMYIO BENNYMHY.

Bce nyHKTbI BbIWEN3NOXEHHOrO MaHa fOMXKHbI ObiTb OTPaXEHbl B MOSICHEHUSIX, CONPOBOXAAIOLWMX PEWEHNE KaX Lo
3apaun.

Llenbto KOHTPONbLHO paboThl ABNSETCS NPUMOBpPETEHNE HABBIKOB CAMOCTOATENBHOMO PELLEHNS MOCTABNEHHbIX 3a4ay U
npopaboTka COOTBETCTBYIOLWMX TEM, UCMONb3YEMbIX AN1S1 X PELEHUS.

KoHTponbHas pabota cnocobcTByeT 3akpeneHuto, yrinybneHnto n 060bweHmio TeopeTUYecKnx 3HaHWi, a Takxe
NMPUMEHEHMNIO STUX 3HAHWI K pelleHnto pasHoobpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3. NMucbmeHHOEe AomallHee 3apaHue

Tema 16

MOCTPOEHME 3MIOP BHYTPEHHUX YCUN.

Ins 3anaHHbIX pacyeTHbIX cxeM TpebyeTcs:

1. OnpenennTb ONOPHLIE peakuun, ecnm 3T0 HEO6X0AMMO.

2. 3anucatb ypaBHeHNS NPOLONbHbIX (OCEBbIX) CUM, KPYTSLWMX MOMEHTOB, MOMEPEYHbIX CUT 1 M3rnbaroLmx MOMEHTOB NS
BCEX Y4aCTKOB 3a[1aHHOIN CXEMbI.

3. Bbluncnutb 3HayeHus npoaonbHbIX (OCGBbIX) cun, KpyT4AwWnx MOMEHTOB, nonepedHbIX cun n I/I3I'VI63.}OLIJ,VIX MOMEHTOB B
cedeHunsax 4yepes o4anH MeTp. IOnsa y4acTKoB, roe nMeet MectTo HENNHENHbIN 3aKOH N3MEHEHUS BHYTPEHHUX yCI/IJ'II/II7I,
opauHaTtbl 3Ntop BblHNCTINTb HE MEHEE YEM B YeTblpex ceveHusx.

4. Mpown3BecTy NPOBEPKY 3MOP HA OCHOBE U3BECTHbIX ANPEPEHUMANBbHBIX 3aBUCMMOCTEN, 3TOT aHaNM3 KpaTko
N3M0XUTb B PACHETHO-MOSICHUTENBHOW 3anncKe.

5. YcTaHOBWTb ONacHOe CeveHne 1 pacyeTHble 3Ha4YeHNs! BHYTPEHHMX YCUITWIA.

6. OhopMUTb PACYETHO-NOSICHUTENbHYIO 3anMCKy. PacyéTHbIe CxeMbl 1 aMiopbl BHYTPEHHUX YCUnuii ¢ 0603HaYeHeM
YMCNOBbLIX PA3MEPOB M OPAMHAT B XapaKTepHbIX TOUKax (B TOM YMC/E 1 3KCTPEMasibHble 3HaYEHNs OpaAVHAT) BbINONHUTD
Ha BKagblwax ¢ cobnogeHnemM sBcex TpeboBaHmMi TEXHUYECKOro YepyeHus.

4. NNabopatopHble paboTbl

Tembl 16, 17

NabopatopHas paboTa €1. "VcnbiTaHne Matepnanos Ha pacTsiXeHue".

N3y4eHne noBeneHusl MeTanna non OeCTBMEM HArpy3ku NpoBOAUTCS NMYTEM UCTbITAHUS CTaHAapPTHbIX 06pa3LUoB Ha
crieumanbHbIX UCMblITaTeNbHbIX MaWnHax. B pesynbtate ucnbiTaHUii oNpenensoTcs MeXaHNYeCcKne XapakTepucTukm
mMartepwvana, KoTopble NMo3BONSOT OLUEHWUTb ero NPOYHOCTb U NMIACTUHHOCTb.

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

SKCneprMeHTanbHOE ONpPedeneHne MeXaHNYeCckuX XapakTePUCTUK U NCCRefoBaHne 0cobeHHOCTEN NedpopMMPoBaHNS 1
paspyleHns Ha cxatue. McnbitaHmst cTaHaapTHbIX 06pa3LoB NPOBOAATCS HA creunanbHbIX MallnHaX.

Na6opatopHas pabota €3. "OnpeneneHne Moayns ynpyroctu n koagpdpuumeHTa NyaccoHa matepuanos”.

MNosicHsleTCA MexaHU4YecKuid CMbIC MOAyNns YNpyrocTu u kKoadodpmumeHTa lMNyaccoHa, a Takxke MeToq 1x
3KCMeprMeHTanbHOro onpeaeneHus.

NabopatopHas paboTa €4. "VicnbiTaHMe Matepranos Ha cpes".

[aeTtcs onucaHne 0CHOBHbIX TMMOTE3, HA KOTOPLIX OCHOBaH TEOPETMYECKUii pacyeT 6ONTOBLIX coeanHeHwuit. MpueoasTcs
pacyeTHble cxeMbl U oopMybl. [laeTcst cxeMa UchbITaTeNbHOW MallVHBbI.

NabopatopHas paboTa €5. "VcnbiTaHne Matepumanos Ha KpyyeHue".

McnbiTaHne NpoBOASTCS HA CTaHOaPTHLIX 06pasuax pasnuyHbIX MaTepranos Ha cneumnanbHbix MawmnHax. OnpegensioTcs
npenesnbl NPOYHOCTU NPU KPYYEHNMU.

NabopatopHas paboTa €6. "OnpeneneHne HanpsXXeHWn 1 Npornbos Npu NIoCckoM narnde Ganku".

OnvcaHa akcrneprMeHTanbHas ycTaHoBKa 4Jis ONpPeaeneHust HOPManbHbIX HAMPSIXXEHUI 1 BEPTVKANbHbIX NePeMeLLEHUT
(npornbos) Hanku. MNpw N3MEPEHUN HOPMaNbHBIX HAMPSXXEHUA UCMONb30BaHbl JATHNKA OMUYECKOrO COMPOTMBIEHNS, A
npornboBs ? NHAMKATOPbI HACoBOro Tnna. B 3aknioyeHne paboTbl NPOBOAMTCS CPABHEHNE TEOPETUYECKIX U
3KCMepUMEHTaNbHbIX PE3YNbTaToB.

NabopatopHas paboTa €7. "MayuyeHne NNockoro n Kocoro narnba ankun".
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MprobpeTeHne HaBbIKOB, MO3BONSIOWMX Ha NPaKTUKe pasnuyatb gsa Tuna uaruba - nnockuii u kocow. Mpueoaarca
OCHOBHbIE TEOpEeTMYECKME NONoXeHUS. OnpeneneHne nepemMeLeHnin SKCNePUMEHTaNbHBIM MYTEM 1 CPaBHEHWE UX C
aHaNOrMYHbIMM TEOPETUYECKUMM BENNYNHAMMN.

Na6opatopHas paboTa €8. "OnpeneneHve nepeMeLLeHunii n HanpsixeHuin kprneoro 6pyca".

SkcnepmMeHTanbHoe onpeaeneHne nepemMelleHnii U HanpsiXXeHuii KPBoro 6pyca B CPaBHEHNW C TEOPETUHECKUMU
pacyetamu.

Na6opatopHas paboTa €9. "OnpeneneHne HopMasnbHbIX HANPSXEHWA NPU BHELLEHTPEHHOM PacTsXeHuKn".

LaHbl TeopeTnyeckre ceeaeHust no aaHHomn teme. OnucaH nopsifok NposeaeHns paboTbl. KCNepuUMeHTasnbHble AaHHbIe
CpaBHMBAKTCH C TEOPETUYECKUMMU.

Na6opatopHas pabota €10. "OnpeneneHne KpUTUYECKOR CUNbl ANS LLEHTPaNbHO-CXATOro CTepXHS".
PaccmaTpuBaeTcs CTEPXEHDb C WapHUPHO-3aKpPENEHHbIMM KOHLIAMW Noa AEACTBUEM NPOAONBHOM CXUMALOLWER CUMbI.
duKcmpyeTcs Ta Harpyaka, npu KOTOPOn NPOUCXOANT NOTEPS YCTOMYNBOCTM.

3auer

Bonpochl k 3a4eTy:

KnHematuka

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

2. BekTopHbIi crnocob 3aaaHns ABUXEHUSI TOYKW. Y paBHEHUE OBUXEHMS, TPAEKTOPWS, BEKTOPbI CKOPOCTU U YCKOPEHNS
TOYKMN.

3. KoopamHatHbIi cnocob 3apaHnsa OBUXEHNS. TpaekTopusi, ypaBHEHNS OBUXEHNS, CKOPOCTb U YCKO-PEHNE TOYKM.
4. EcTecTBeHHbIn cnocob 3anaHns asmxeHust Toukn. CKopocTb, KacaTebHOe U HOpMasibHOE YCKOPE-HUS TOUKN.

5. 3apayu knHemaTuku abcontoTHo TBEpAoro Tena. MNoctynartenoHoe ABUXeHWe TBEPLOro Tena.

6. Teopema 0 TpaekTopusX, CKOPOCTSX N YCKOPEHNSX NOCTynaTebHO OBUXYLWErocs TBEpAOro Tena.

7. BpaleHune TBEpOOro Tena BOKPYr HEMNOLABUXHOW OCU. YpaBHEHME BpallaTebHOro ABUXEHUS. YIoBas CKOPOCTb U
yrnoBoe yckopeHune TBEpaoro Tena.

8. BpallieHne TBEpOOro Tena BOKpyr HEMNOABUXHOW O0CU. BeKTOpHbIE dpOpMYNbl ANst CKOPOCTEN N YCKO-PEHUI TOYEK
Bpawarouerocs Tena.

9. lNnockoe oBuxeHue TBEpAoro Tena. CeeageHne NIOCKOro ABMXEHNS Tena K OBUXEHWIO NIOCKON oUrypbl B €e
NAOCKOCTMW.

10. Mnockoe oBuxeHne TBEpOOro Tena. PasnoxeHne OBMXEHNS MNOCKOW ouUrypbl Ha NocTynaTenbHoe 1 BpallaTenbHoe
IBVXEHVS. YpaBHEHWS NIOCKOro ABUXEHUs Tena.

11. OnpeneneHre ckopocTei To4ek TBEPLOro Tena npu NiockoM ABUXEHNU. MrHOBEHHBIV LIEHTP CKOPOCTER NnocKol

dourypbi.
12. OnpegneneHne yCKOPEHWA TOYEK TBEPAOro TeNa Npw NIOCKOM ABUXEHUN.

13. KuHemaTnka CnoxHoro ABuUXeHns To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

14. Teopema 0 CNOXEHUN YCKOPEHWI B CIOXHOM ABMXeHUN To4kn (Teopema Kopronuca).

Cratuka

15. MNpeamet ctatnkm n €€ ocHoBHble 3a8a4n. OCHOBHbIE ONpeneneHns U NOHATUS CTaTUKN.

16. Akcroma paBHOBECUS LBYX CU. AKCMOMa NPUCOEANHEHUS U UCKIOYEHNS YpaBHOBEWMBAOWMXCA cun. Akcruoma
napannenorpamma. AKCMoMa paBeHCTBa AeiCTBNA 1 npoTusogencTeus. MpuHumn 3ateepaesaHus. MpuHumn
0CBOO0OXAEMOCTM OT CBS3MU.

17. Teopema 0 paBHOBECUM TPEX HENAPANNENbHbIX CHN.

18. Cuctema CxoOsWmnXcs Cun; NpUBEAEHNE K paBHOLENCTBYOWER. AHanMTMYeckuii crnocob onpenene-Hus
paBHOAEVCTBYIOWEN.

19. 'eomeTpuyeckne n aHanUTM4ECKUE yCrnoBms PaBHOBECUSI CUCTEMbI CXOAAWMNXCS CUI.

20. MOMEHT cusbl OTHOCUTESNbHO TOYKM (LEeHTpa).

21. MOMEHT crnbl OTHOCMTENbHO OCH.

22. CB5I3b MEX QY MOMEHTaMM CUbl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha ocu.

23. MNapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTLI Napbl). Teopema 06 SKBMBANEHT-HOCTM Nap.
24. CnoxeHve nap v yCcnoBms paBHOBECUS CUCTEM nap.

25. MNapannenbHblil NEPEHOC Cubl (NeMMa 0 napannenbHOM NepeHoce Cunbl). [NaBHbIA BEKTOP W rNaB-Hblii MOMEHT
CVCTEMbI CUI.

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

27. YcnoBue CywecTBOBaHUS PaBHOLENCTBYIOWEN AN CUCTEMbI CUT.

28. Ycnosusi paBHoBecusi abCoNOTHO TBEPLOro Tena npu AeiCTBMN Pa3nnyHbIX CUCTEM CII.
29. Tpu hopMbl YCNOBUIA PaBHOBECUS MOCKON CUCTEMbI CUI.

30. Ctatmyecku onpenensiemble U CTaTM4eCKy Heonpenenmmbie 3a4a4v.

31. PaBHOBecue TBEPOOro Tena nNpu Hanuummn TpexHns. TpeHne ckonbxXeHuns. TpeHne KaveHus.
32. LleHTp T8XecTn TBEpnoro tena. Metoapl onpeneneHns LEHTPOB TAXECTU TeEN.

OdnHamuka

33. ﬂpe,uMeT M OCHOBHble 3aga4n anHaMmkn. OCHOBHbIE MOHATUS N 3aKOHbI KNIACCUYECKO MeXaHuKN. |/|Hele,I/|al'IbHaﬂ
cuctema oTcyéTa. rlpI/IHLI,I/II'I OTHOCMUTENIbHOCTU Knaccuyeckol mexaHnkn. OCHOBHble npencrtasneHnsa o NpoCcTpaHCTBE U
BpeMeHN.
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34. NnddpepeHunanbHbie ypaBHEHUS OBUXEHNS MaTePUaNbHON TOHKM B MHEPLIMANbHOW CUCTEME OTCHETA MpU
pasnuyHbIx crnocobax 3agaHns osuxeHns. Cunbl B auHamuke. Teopema 06 U3MEHEHUN KONMYECTBA [BVXEHUS
marepuanbHON TOYKN.

35. BTopasi ocHOBHas 3aiaya AMHaMuKy Anst To4KM 1 e€ pelieHne B YacTHbIX Cnyvasx 3afaHust cunbl. MNpsMonvHeiHoe
LBUXEHUE MaTepuanbHO TOYKM Mo OEACTBMEM CUNbI, 3aBUCSILLEN OT BPEMEHU; NPS-MONMHERHoe fBUXEeHne
MaTtepuanbHO TOYKM NOA LEACTBMEM CUNbl, 3ABUCSILLEH OT MOMOXEHUS TOYKU; NPSAMONIMHENHOE OBUXEHNE MaTepuanbHOM
TOYKM NOL LEACTBMEM CUSibl, 3ABUCSILLEN OT CKOPOCTMU TOUKM.

36. Teopema 06 U3MeHeHU MOMEHTa KONIMYeCTBa LBUXEHUS MaTepuanbHol To4dkn. Cnydain coxpaHeHns MoMeHTa
KONMYeCTBa OBUXEHMUS MatepuanbHoi TOYKN.

37. OnemeHTapHas paboTa cunbl; paboTta Ha KOHEYHOM MyTW. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEPruu
maTtepuanbHOM TOYKW.

38. MoTteHumnanbHble cunbl. Cnnosoe none, yCnosms NOTEHUMANbHOCTY CUOBOrO Noss. 3aKOH COXpPaHEeHUs MexaHN4eCcKom
SHeprun matepuanbHoi Toukmn. IHTerpan sHepruu. [NoHATME 0 paccenBaHnn NONHON MEXAHNYECKON SHEPTMU.

39. NoTeHuunanbHasa sHeprus cunbl TaXecTu. NoTeHunanbHasa sHeprus Nons LeHTpanbHbIX cun. MNoTeH-umanbHas
SHEpPrus BOCCTaHaBNMBAIOWEN CUMbl NPYXUHbI.

40. KonebatenbHoe LBUXEHME MaTepuanbHoli To4ku. CBoboaHbIe He3aTyxatowme KonebaHns Matepu-anbHON TOUKU.
YpaBHeHne 1 rpagounk cBoboaHbIx konebaHuit. AMNAnTyaa, 4actota u dpasa konebaHuii.

41. 3atyxarowue konebaHns MatepuanbHON TO4KN. 3aBUCMMOCTb KOOPAMHATEI MATEPUANbHOM TOYKM OT BPEMEHM NpK
3atyxariowumx konebaHusx (Cnyyan Manoro ConpoTUBREHUS, cnyyali 60NbWOro ConpPoTMB-NeHUs ). Aneproanyeckoe
LBUXEHUE TOYKM.

42. BbiHyxaeHHble konebaHuns MatepuanbHon To4KK. BeiHyX AeHHbIe konebaHnsi Npu OTCYTCTBUAN CO-NMPOTUBNEHNSI.
KoagocpmumeHT guHammyHocTu. SBneHune bueHwii.

43. BbiHyXaeHHble konebaHus MatepuanbHon To4kn. BeiHyX AeHHbIe konebaHvsi Npu OTCYTCTBUM CO-NPOTUBNEHNS 1 NPW
p = w. SIBNeHne pe3oHaHca.

44. KonebatenbHoe LBUXEHUE MaTepuanbHO TOUYKM. BblHyXaeHHble konebaHus Npy HaNU4YMU BA3KOrO CONPOTUBNEHNS.
OnpegneneHre obWero pelweHns HEOAHOPOLHOr0 AMPIEPEHUNANBHOIO YPaBHEHNS Bbl-HYXAEHHbIX KOnebaHwuii.

45. AMnnnTyna, yactoTa v ¢pasa BblHy>XOEHHbIX KonebaHuii.

46. OuHammka HecBoboaHOM MaTepuanbHol Todkn. Ceasu. MpuHUMN ocBoboXaaeMocTu oT cBs3n. Teo-peMa 06
N3MEHEHUN KMHETUYECKOW SHEPrumn ans HecBOOOOHOrO ABUXEHMSI.

47. OnddepeHumanbHble YpaBHEHUS OBUXEHUS MATEPUanbHON TOYKM MO 3a4aHHON HEMOABUXHOWN KpU-BOIA.
48. Matematuyecknini MasiTHUK. BbiBog chopMyibl neprofa konebaHnin MaTeMaTMyeckoro MasiTHUKa.

49. OCHOBHOE ypaBHEHWEe OMHaMMKN OTHOCUTENbHOMO ABUXEHMS; NnepeHocHast u Kopuonmcosa cunbl MHEPLVN.
OTHocuTensHoe paBHoBecue. TeopeMa 06 N3MEHEHNN KUHETUYECKOW SHEPruv B OTHOCUTENb-HOM IBUXEHUN.

50. MexaHnyeckas cuctema; Knaccudoukaumsa cun, ﬂeIZCTBy}OUJMX Ha CUCTEMY. Caoiictea BHYTPEHHUX CUN. Macca
CUCTEMbI, LLIeHTP Macc. MomeHT nHepunn Tena.

51. dndpdpepeHumanbHble ypaBHEHNS OBUXEHUS CUCTEMbI MAaTepUanbHbIX TO4eK. Teopema 0 ABMXEHUN LEHTPA Macc
CUCTEMbI.

52. Teopema 06 N3MEHEHWM KONIMHYECTBA OBMXEHNS MeXaHN4YecKol cucTembl. IHTerpan konmyectsa OBMXEHNS
MEXAHNYECKOWN CUCTEMBI.

53. MOMEHT KonnyecTsa ABUXEHNS MEXAHNYECKON CUCTEMDI (KVIHeTVI‘-IeCKVIVI MOMeHT) OTHOCUTENNIbHO HENnoABN>XHOIro
LeHTpa 1 OTHOCUTENbHO HEenoaBUXHON OCK. Teopema 006 N3MEHEHMN KMHETUYECKOro MOMEHTA. I/IHTerpan KWHEeTn4eckoro
MOMeHTa.

54. KnHetnyeckas aHeprusa MeXaHn4eckol cucTeMbl 1 crnocobbl eé BbluncneHns. KnHetundeckas aHeprusa TBép,D,OFO Tena
B Pa3/INYHbIX Cny4asXx OBUXKEHUA. MomeHT nHepumn TBép,EI,OFO Tena.

55. Teopema 06 N3MEHEHNN KNHETUYECKO SHEPrn MexaHn4eckon cuctemel. PaboTa (anemeHTapHas pabota cuibl,
nonHas paboTta cunbl, CyMMa 3NEMEHTapHbIX paboT cun, cyMMa NonHbIx paboT cun). YCno-sus, Npu KOTOPbIX
cobniofaeTCs 3aKOH COXPAHEHMS NOMHON MEXaHWNYECKO SHEPTUM CUCTEMBI CO CBA3S-MU.

MNpuknagHasa mexaHuka

56. PactsaxeHue-cxartune npsMONMHERHbIX CTEPXHEIA.

57. HanpsixxeHns B nonepeyHbIX CEHEHUSIX CTEPXKHSX NMPU PaACTSXEHUN-CXaTum

58. HanpsixxeHuns B Ce4EHNSX, HAKTOHEHHbIX K MONEPEYHOMY CEYEHMIO MPU PaCTSXEHUN-CXaTUn

59. MpopnonbHbIe 1 NonepeyYHble AedoopMaumm Npy PacTaXeHUn-cxartuu.

60. 3akoH N'yka npu pacTsxeHun-cxaTuu.

61. Mogynb ynpyroctn. KoagopuumeHt lNMyaccoHa.

62. OnpepneneHne 0CeBbIX NEpeMELLEeHNIA NPY PaCTAXEHUN-CXaTUN.

63. OnpeneneHne yoIMHEHUS CTEPXKHS NPY PACTAXEHNU-CXATUK.

64. PacTsixeHne-cxatue ¢ y4eToM cobCTBEHHOMO Beca.

65. Monbop ceveHnii ¢ y4eToM COBCTBEHHOMO Beca Npw pacTsXeHUN-CXaTuu.

66. VicnbiTaHna Mateprnanos Ha pacTaxXeHue.

67. OCHOBHble MEXaHMYECKUE XapakTepUCTNK MaTepuana.

68. Pac4ét Ha NpOoYHOCTb MPU PacTaXEHNU-CXaTuu.

69. OnpeneneHne 0onyckaeMbiX HANPSXEHMNA.

70. Ctatmyecku Heonpenenumble cuctembl. CTeneHb CTaTMYeCcKo HeonpenenMmMocTu.
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71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

MprMep peleHns cTaTMHecku HEONPELENVMON CUCTEMbI, paboTalolei Ha pacTsaXEHNe-CXaTue.
Hanpsxx&HHoe cocTosiHVE B TOYKE.

JedopMnpoBaHHOE COCTOSIHUE B TOYKE.

["naBHble pedhopmaunn.

OKcTpemanbHble KacaTenbHble HanpsxeHus. MoHATHe o YUCTOM casure.

KpydyeHune. HanpsxeHns n necopmanmu.

WNarunb. Mnockuid narnb. Ynctolin narnb. Mprmepbl YicToro narmba.

OcHoBHble aTtanbl npouecca NPoeKkTUpoBaHus. NMoHATNE O TEXHNYECKON CUCTEME U €€ aneMeHTax.
MawuHHbIV arperaT u ero coctaeHble YacTu. Knaccudomkaumns mawnH. MexaHnam n ero anemeHThl.
Knaccudomkaums kmHematTmyeckmx nap.

MeTonbl nccnenoBaHns MexaHN3MoB. [oHATME O CTPYKTYPHOM aHanmse 1 CUHTese.
CtpykTypHas knaccudrkauns mexaHuamos no Accypy. CTPyKTypHbI aHann3 MexaHn3ma.
MonBMXHOCTY U CBSI3M B MexaHU3Me. MNMoHATUE 06 N36bITOYHBIX CBA3SX U MECTHBIX MOABUXHOCTSIX.
KunHematuyeckoe uccnenoBaHme TUNoBbIX MEXaHW3MOB: PblHaXHbIX, 3yB4aThblX, KynaykoBbIX, MAHUMYNSITOPOB.
Cratnyeckuii 1 KNHeTOCTaTUHECKMIA CUNOBOM PacyET TUMOBbIX MEXaHN3MOB.
["padhoaHanuTMyecKkuini MeToA NNaHoB CUi.

MexaHunyeckune xapakTepucTkm MaLluH.

MexaHn3Mbl C BbICLIMMU KMHEMATUHECKUMU Mapamm 1 ux Kknaccudukaums.
3ybuaTtble nepenayn u nx Knaccugukaums.

6.4 MeToounueckne matepuanbl, onpeaensitome npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B KdY pelicteyeT HannbHo-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

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

Ins sk3ameHa:

86 H6annos un 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHNBAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OPMUPOBAHNSA KOMMETEHLUMIA 6annos

CemecTp 3

TekyLLUA KOHTPONb

MucbmeHHoe  |OByvatowmecs Nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TE0OPETUYECKNX

JomaliHee BOMPOCOB WX pelleHmnto 3a8a4. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 1 10

3ajaHve cpaétca npenogasatento. OueHMBaOTCA BNadeHNe Matepuanom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNadeHe MeToaamMm, YMEeHNs 1 HaBblKW, 3 10
HeobXoouMble 4N BbINOMHEHWS 3a0aHWIA.

KoHTponbHas |KoHTponbHas pabota npoBOAUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs

pabota nonyyaroT 3afaHnsa Onsi NpoBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepumana. Pabota 2 20
BbINO/HAETCS B MMCbMEHHOM BUAe 1 coaértca npenogasarento. OueHnsaoTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeCkme cnocobHOCTH, BnaaeHme
MEeToaaMu, YMEHWUs U HaBblk1, HE0BX0OMMbIe A1 BbINOMHEHUS 3a0aHUiA.

Na6opatopHble |B ayantopum, ocHawéHHON COOTBETCTBYOWMM 06opynoBaHMeM, obyyatowmecs

paboTbl NpPOBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHWM 4 10
NPaKTUKO-OPUEHTUPOBAHHbBIX TexHONormin. OLeHnBaloTCSa 3HaHNe matepuana u
YMEHWNE NPUMEHSTb ero Ha NpakTMKe, YMEHNs 1 HaBblKK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLLEN NPenMeTHOR obnacTu.

3aver 3ayéT HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHMS OMUCLUMINHBI. 50
Obyuatowmiics nonyyaeT BONPOC (BONpockl) nnbo 3afaHue (3afaHns) v BpeMmsi Ha
MOAroToBKy. 3a4éT NPOBOAMNTCS B YCTHOW, MMCbMEHHOWN NN KOMMNbIOTEPHOM
dopme. OueHnsaeTcs BnageHme Matepmanom, ero CUCTEMHOE OCBOEHME,
CnNocobHOCTb MPUMEHATb HYXXHblE 3HAHWNA, HABblKN N YMEHUA NPpU aHannse
NPOBNEMHbIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. f6noHckuin A.A. Kypc TeopeTtudeckoin mexaHukn: Ctatuka. KnHematuka. JuHamuka [TekcT] : y4ebHUK ons cTyq. By30B
no TexH. credu. - 16-e uag, ctep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: c. 597 - ISBN 978-5-406-01977-1. (220 ak3.)
2. Mewepckuin N.B. 3apaum no TeopeTnyHeckoin MexaHnke [OnekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e uag., crep.
/Mog pex. B.A. ManbmoBa, [.P. MepkuHa.- Cl6. : U3patenbcTso TaHb', 2012. - 448 c.: un. - (YuebHrkmn ons By30B.
CneuwnanbHasa nutepartypa). - ISBN 978-5-9511-0019-1. - Pexxum goctyna: https://e.lanbook.com/book/2786#book_name

3. AxmetasiHoB M. X. ConpoTusneHue matepuanos [TekcT] [9nekTpoHHbIi pecypc] : yuebHuk ans 6akanaepos/ M. X.
AxmeT3siHoB, U. B. Nazapes. - 2-e usga., nepepab. n gon. - Mockea : KOpaiit, 2013. - 300 c. : un. - (bakanaep. ba3osblii
Kypc.). - Mpun.: c. 296-299. - Pek. YMO. - B nep. - ISBN 978-5-9916-2566-1. (70 ak3.)

4. MatBees 0. A. Teopust MexaHU3MOB 1 MaWMH [DNEKTPOHHbIN pecypc]: yiebHoe nocobue / tO. A. Martsees, /1. 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 MawunH u 0CHOBbI KOHCTPYMPOBaHUS [SNeKTPOHHbIN pecypc] : y4ebHuk / [0.B.
YepHunesckuia. - SNekTpoH. AaH. - Mocksa : MawunHocTpoeHwne, 2012. - 672 c. - ISBN 978-5-94275-617-8. - Pexum
poctyna: https://e.lanbook.com/book/5806

7.2. OononHutenbHaa nuteparypa:

1. Mewepckuii M.B. 3agaum no TeopeTniecKol MexaHuke [SnekTpoHHbIi pecypc] : ydebHoe nocobue / N.B. Mewepckuii ;
nog pen. B.A. ManbmoBa, [.P. MepkuHa. - 9nekTpoH. aaH. - CaHkT-MNetepbypr : Jlanb, 2019. - 448 c. - Pexum poctyna:
https://e.lanbook.com/book/115729

2. Kpusowarnko C. H. ConpoTtueneHne matepuanos [TekcT] : nekuum, CeMMHapbl,pacyeTHo-rpadouyeckne paboTol :
y4ebHuk ons 6akanaspos / C. H. Kpusowanko ; Poc. yH-T Jpyx6bl Haponos. - Mocksa : Opaiit, 2013. - 413 ¢. : vn. -
(BakanaBp. ba3zoseblii kypc). - Bubnuorp.: c. 412. - Fpug MO. - B nep. - ISBN 978-5-9916-2122-9. (20 3k3.)

3. Tumodpees I". A. Teopusi MexaHM3MOoB 1 MalnH [TekcT] : ydebHoe nocobue onst 6akanaspos / . A. Tumodoees ; Mock.
roc. TexH. yH-T um. H. 3. baymaHa. - 2-e n3g., nepepab. u non. - Mocksa : KOpaiit, 2013. - 351 ¢. : un. - (bakanasp :
6a308BblIii kKypc). - Bubnnorp.: c. 10. - Pek. YMO. - B nep. - ISBN 978-5-9916-2484-8. (40 3k3.)

4. Angpees B. N. Jetann mawnH 1 0CHOBbI KOHCTPYyMpoBaHus. KypcoBoe NpoekTupoBaHue [SnekTpoHHbI pecypc] / B.
WN. Anppees, U. B. MNasnosa. - 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

5. PacyeT 1 npoekTmpoBaHue nepeaad ¢ UCrofb3oBaHNMEM CUCTEM aBTOMaTU3MPOBAHHOMO NPOEKTUPOBaHMS : y4ebHoe
nocobue / coct.: W.M. Tanunoea, P.H. Taameesa, W.1. ManumsHoB. - HabepexHble YenHbl: nan-so H4MN KdY, 2017. - 104
c.- Pexxum poctyna:

https://dspace.kpfu.ru/xmlui/viewer?file=115943;Uch.posobie_ DMiIOK_s_SAPR.pdf&sequence=1&isAllowed=y

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

KasaHckuin (Mpreonxckuin) @egepanbHbln yHuBepceuteT - www.kpfu.ru
9OBC ZNANIUM.COM - http://znanium.com/

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

ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru

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

9. MeToguyeckue ykasaHus gisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUNIVHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm CunctemMatnanpoBaHHbIe 3HAaHUS NO M3y4aeMol AUCLUMNANHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATMSX, MOCELLEHME KOTOPbIX yHawmMucs oba3atensHo. B xone nekuum oHM BHUMATENbHO CneasT
3a XO0M M3NOXEHUS MaTepuana nekTopa, akkyparHo BegyT KOHCMNeKT. KOHCnekTupoBaHmne nekumm -
0[4Ha 13 HOPM aKTUBHOW CaMOCTOSTENbHOM paboThl, Tpebytollas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenoBaTesibHo ¥ NIOrM4HO POPMUPOBATL MONOXEHNS TEM. HESCHbIE MOMEHTbI BLISCHSAIOTCS B
KOHLe 3aHATUS B OTBELAEHHOE Ha BONPOCHI Bpems. PekomeHayeTcs B KpaTyaniime Cpoku nocne ee
npocnywrneaHnusa npopaboTtate Matepman, a KOHCMEKT AONOMHUTL U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaL TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSATH €€ COLEPXaHMe, NO3BONSET
OOMONHUTL 3anucb, BbIOENNTb rMaBHOe, TBOPHYECKU 3aKpenuTb martepuan B namaTu.
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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.

KOHTpOnbHas | Mpwv BEINOAHEHUW KOHTPONBbHOM PaboTbl HEOHXOAMMO BCMOMHWTL X0, PELWEHNS aHANOMMYHbIX 3a4a4
pabota Ha NPaKTUYECKNX 3aHATUSX. 3HAKOMCTBO C OCHOBHOI 1 AOMONHWUTENbHOWM NMTEPATYPON, BKIKOYas

CnpaBoYHble N3aaHNs, 3apybexXHble MCTOYHUKM, KOHCMEKT OCHOBHBIX MOM0XEHWIA, TEPMUHOB,

cBeAeHW, Tpebytownx Ans 3arnoMUHAHNS 1 SBNSIOWMXCS OCHOBOMONAralWwuMy B 3TON TEME.

3avert Mpwv noaroToBke K 3a4éTy HEOOXOANMO ONMPATLCS HA NEKLUW, a TAKXE Ha 3HAHWUSA U YMEHUs,
MONy4yeHHbIe Ha NPaKTUYECKMX N NabopaToOPHbIX 3aHATUSX B TeHeHne cemecTpa. Kaxaplii 3a4ETHbINA
6uneT coLepXunT OBa TeOpPeTUYeckmx Bornpoca 1 3aaady. CTyaeHT, nokasaBWwinii BbICOKUA YPOBEHb
BNaLEHUs 3HAHUSAMW, YMEHUSIMU 11 HaBbIKaMu No NPeasioXEHHOMY BOMPOCY, CHATAETCS YCMELWHO
OCBOMBLLMM y4ebHbIi Kypc. B cnyyae 60MblIoro KonnyecTsa 3aTpyaHEeHW Npy packpbiTMm Bonpoca
CTyLeHTy NpennaraeTcsl NOBTOPHas NOArOTOBKA U Nepe3aqér.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucuunnnHbl "TeopeTnyeckas u NpuknagHas MexaHvka" npegnonaraeTt UCNonb30BaHne cnemyrouwero
nporpamMHoOro obecrneyeHnst U MHPOPMALIMOHHO-CMPABOYHbBIX CUCTEM:

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmoteku cpopMUpoBaH ¢ y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKNOHYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToauyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3fgaHns u N3faHus, Bbinyckaemblie
usnarenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUSAM (henepanbHbiX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UIMEeTCS B HanNn4nMm B 3N1eKTPOHHO-6MBNNOTEYHO cucTeme
MapnaTenbcTea "flaHb" , BOCTyn K KOTopol npenocTtaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMM KHUT nagatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUN NEPUOANYECKMX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 96C
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HON, y4ebHON nutepaTtype 1 Hay4HbIM Nepuoan4YeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUIbHbBIX HanpasneHnii ¢ cobniogeHnemM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepatypa onas JaHHOW AUCUMMINHBI UIMEETCS B HANMYUKN B 3NIEKTPOHHO-6MBNMOTEYHON cucTeme
"KoHCynbTaHT cTydeHTa", DOCTYN K KOTOPO npenocTasneH obyyatowmnmest. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyoeHTa" SBISeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9bC), npegocTaBnsioweid gocTyn
yepes ceTb VIHTepHeT Kk y4ebHo nnTepatype 1 OOMNONHUTENbHBIM Matepuanam, NpMobpeTeHHbIM Ha OCHOBaHWUM NMPSAMbIX
LOroBOpPOB ¢ npasoobnagatensimMu. MonHOCTbIO COOTBETCTBYET TPeHoBaHMSIM (oeepanbHbIX FoCyaapCTBEHHbIX
obpaszoBaTenbHbIX CTaHOAPTOB BbiCWEro 06pas3oBaHns K KOMMNEKTOBaHNIO BUONNOTEK, B TOM YUCIE SNEKTPOHHBIX, B
4yacTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M OOMONHUTENBHOW NNTEpPATYPbI.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)
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OcBoeHne ancumnmnHbl I'TeOpeTVI'-IeCKaFI N npuknagHas MexaHunka" npegnonaraet ncnosb3oBaHne cnenyouero
martepnanbHO-TEXHNYECKOro obecneyeHus:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErpUPOBaHHbBIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHust U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaUTOPMM COCTOUT M3: MybTUMEOUAHOrO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe MHTePaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHus obopynoBaHneM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCS KNOYEBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWMUM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM pabo4nM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCE CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUabl ayAUTOPHOM Harpyskin obydatolmxcs B yao6HOR 1 [OCTYMHOM
LNl HUX OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4YeHMs, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns BCeX KOPNopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbioTepHOe 060pyioBaHMEM UMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

CneuvannsmposaHHas nabopaTtopusi ocHalleHa 0bopynoBaHneM, Heo6X0ANMbIM AN NPOBeAeHMs nabopatopHbix pabor,
npakTn4eckmnx 3aHSATUA U CaMOCTOATENbHOWN pa6OTbI no otaenbHbIM gUuCUMNANHaM, a TakXxke NPpakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl AiMbo noarpynnbl. 3aHATUS NPOBOLAATCS MO PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMUPYIOLLEro BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TeXHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O60PYAOBAHUS 1 PACXOLHBLIX MaTepManoB OnpenensieTcs crneumgmkon
06pas3oBaTebHbIX MPOrpamMM.

12. Cpe.n,cma ajantauumumv npenopgasaHus auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUsTE NHpopMaLMKN 0By4YaoWMMUCS MHBAIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnnyHbIX Nob3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNIMHOM, 3a CHET aNlbTepHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenaqy MHopMaLum, opraHnsaumm pasnmnyHbIX
POPM NHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTenem, B ToM Yncne sebrnHapoBs, KOTopble MOryT
6blTb MCMONb30BaHbI AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA O OpraHM3aummn GOoPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTpOnS;

- yBENNYEHME NPOLONXKXNTENbHOCTU caaqm obyyatolmMMcst UHBANULOM UAN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmmn NO OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- MPOAOMXMTENBHOCTU CAaYN 3a4éTa UK sK3aMeHa, NPOBOAMMOro B MMCbMEHHO dopMe, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatowwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM NnaHoM no HanpasneHuto 27.03.04
"YnpaBneHune B TEXHNYECKMX cucTemax” 1 Npogounio NoAroToBkn YnpasneHne MobunbHeIMK o6bekTamu .
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