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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 13.03.02 "OnekTposHepreTuka n aneKTpoTexHnka".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 13.03.02 "OnekTposHepreTuka n aneKTpoTexHnka".

Mporpammy oucuunnuHel paspaboTan(a)(n) LoueHT, K.H. baipamos B.®. (Kadhenpa MexaHnkn 1 KOHCTPYMPOBAHMS,
ABTOMOBMNLHOE oTAeneHne), BFBajramov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CNocoBHOCTbIO NPUMEHATb COOTBETCTBYIOWNIA COU3NKO-MaTEMATUYECKNIA annapar,

MEeTO4bl aHaNM3a U MOLENVPOBAHNS, TEOPETUYECKOrO 1 3KCNePUMEHTaNbHOMO
MCCnenoBaHUsS MPU PELIEHN MPOGECCUMOHANbHBIX 3aaa4

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

3HaTb cnocobbl HAXOXAeHWS HeobXx0AUMbIX cun, obecrneynBarowmnx 3afgaHHoe OBUXEHNE NN PaBHOBECUE 3/IEMEHTOB
N 3BEHLEB PA3NNYHbIX MEXAHWU3MOB, MALUNH U COOPYXEHUI.

JonxeH ymeTb:

DYMeTb ncnonb3oBaTb pPa3NninyHble q)OpMyJ'IbI ONa HaxoxgeHnda KnHeMaTtn4ecknx n AHaMn4eCckmnx XxapaktepucTuk
n3y4aemMoro oBumXxeHus.

(YmeTb aHanunanposath nonyyeHHbIe pe3ynbTathi.

JonxeH Bnanetb:

I:IBJ'Ia,D,eTb mMeTonamu n cnocobamu onpeneneHnd 3aKoOHOB OBMXEHUA Unm yCﬂOBVII7I paBHoOBeECUSA MaTepmaanoﬂ
TO4KMN, abcontoTHo TBép,D,OFO Tena, X CUCTeM N pasindHbIX MEXaHN3MOB U YCTpOIZCTB Nno 3a4aHHbIM CNaM.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

D,ﬂeMOHCTpMpOBaTb CNOCOBHOCTb NOHMMATb €MHCTBO pas3nuyHbIX OOPM ABUXEHUS, PONb 3aKOHOB MEXaHUKK Npu
aHanunae sBneHuin npupoabl.

(] emMoHcTPUPOBaTHL FOTOBHOCTL MPUMEHSITL PE3YNbTaThl OCBOEHUS AMCLIMMNMHBI B By ayliei NpotheccMoHanbHOM
LEATENBHOCTH.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.19 ducumnnvHbl (Mogynum)" OCHOBHOW NPOGECCUOHASNTbHON
obpasoBatenbHoli nporpammel 13.03.02 "OnekTposHepreTrka 1 anekTpoTexHuka (SnekTpocHabXxeHune)" n 0THOCUTCS K
6a30B0i1 (06LenpogeccroHanbHo) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06bem aucuMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboty obyuaromxcs

O6was TpynoeMKOoCTb AUCLIMINNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 16 4aca(oB), B TOM YucC/e nekumun - 8 4aca(oB), NpakTUdeckme 3aHaTus - 8 yaca(os), nabopaTopHblie
paboTbl - 0 4aca(oB), KOHTPO/b caMocToATENbHOM paboThbl - 0 yaca(os).

CamocTtositenbHas pabota - 155 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOMS ONCLUMUMINHDL: OTCYTCTBYET B 1 CEMECTPE; 9K3aMeH BO 2 CEMECTpE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fpenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 13.03.02 "OnekTposHepreTuka n aneKTpoTexHnka".

a

Buabl u yachbl
KOHTaKTHOM paboThbl,
UX TPYA0EMKOCTb
N Paspenbl gucUMnInHbI / Cemecrp (3 wacax) CamocTosiTeNibHas
moayns paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Bupabl n yacbl
KOHTaKTHOW paborThbl,
WX TPY.LOEMKOCTb
N Paspenbl aucunnivHbl / Cemecrp F(’g wacax) CamocTosiTenbHas
moayns pabora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. [Npeamet n
1 [Pasnens ANCuMnaVHBI, UX 3aAa4M. 1 1 0 0 8
"|CnoxHoe oBuxXeHne Toukn, TBEPAOro
Tena.
Tema 2. lNnockoe aBnxeHne
TBEPOOro Tena. BpaweHve TBEPAOro
2.|Tena BOKpPYr HENOABUXHOW TOYKN. 1 1 0 0 8
CBoboaHoe LBMXEHMEe TBEPLOro
Tena.
Tema 3. Ctatnka. OCHOBHble
3.|MoHSATUA 1 akCKOoMbI cTatukun. Teopus 1 1 0 0 8
MOMEHTOB 1 Map Cu.
Tema 4. PaBHoBecue abCconioTHO
TBEPAOOro Tena. PasHoBecne Tena
4, 1 1 0 0 8
npw Hann4Ymm TpenHns. LieHTp
TAXeCTN TBEPAOro Tena.
Tema 5. BBeneHune. 3akoHbl
HbloToHa. 3apayn ouHamMuku.
5.|duHamMmnka HecBOOOOHOM TOUKM, 2 1 2 0 31
OVHaM1Ka OTHOCUTENbHOrO
OBVXKEHNS TOYKW.
Tema 6. MNpsiMonuHeliHble konebaHns
6.[Toukmn. Cuctema maTepuanbHbIx 2 1 2 0 31
TOYeK.
Tema 7. O6wme TeOpeMbl AMHAMKKM
mMaTepuanbHOM TOYKU 1
7.|MeXaHN4EeCKOWN CUCTEMBI. 2 1 2 0 31
MpunoxeHns obmx Teopem
OVHaMUKN K TBEPLOOMY Teny.
Tema 8. OSneMeHTbl aHaNUTU4YECKOMN
4.2 Coepaamue lﬂ,nlcl:mnhunbl (monyns)
Tem I'I%Hmme [ omqmsocn;ﬂgne"b' ahcudnanbinl, hx shnaun. EnoxHge neuxkHme Tqukn, Teéphoro Tena.
I'Ipe MRJM 5 a|/|x 3apaqy. Kunemalrnka toukun. Cnocobbl 3ajnaHus OBuxXeHUs Touku. KuHematmy|
TBE 1R} ’ei‘ua T |uriﬁTi/‘|c 00 &6COMOTHO |Dcp FOM-TeRe; ﬂuCT‘y’u FeAbHOEe-ABYEKGHE TBépﬂurG R Zir= upai.i.i,cHi/‘lc
TBEPINApA-FRHa BOKPYr HEMOABUXHON OCK. 8 8 0 155
Tpa Ihl/l‘;l A prRHPHI/IP 'D'RI/DI(PHI/IQ Tnl-ll(lll) FQYO)I('QPH e {‘l(ﬂlh{' CTii y{‘l(nthH 9 TOYKIA anmﬂ enbHpe 'QRI/DI(PHI/IP

TBEPIOro Tena BOKPYr HEMOABWXHON OCH.

CrnoxHoe oBuxXeHue Touku, TBEpLoro Tena. ABCONOTHOE, OTHOCUTENBHOE, NMEPEHOCHOE ABUXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHbIE CKOPOCTM N YyCKopeHus. Teopema cnoxeHus ckopocTein. Teopema Kopuonuca.
Kopuonuncoso yckopeHue.
YpaBHEHMS CNOXHOMO ABUXEHWS To4kn. CnoxeHne ckopocTelt Toukn. CnoxeHue yckopeHuin Todkn. Cnoxexne
OBXeHun Tena. CMellaHHble 3a4a4m Ha CNOXHOE ABUXEHME TOYKM U TBEPLOro Tena.
Tema 2. Mnockoe gBnxeHue TBEpAOro Tena. BpalieHne TBépooro Tena BOKpYr HEMNOABUXHOM Toukn. CBo6ogHOE
ABUXeHue TBep,aoro Tena.
Mnockoe nBuMXxeHWe TBEPAOro Tena u ABUXEHNE NNOCKOW chourypbl B €€ nnockocTn. CKOPOCTU U YCKOPEHNS TOYEK
NNockow courypbl. Teopema 0 NPOeKLUsAX CKOPOCTER ABYX TOYEK MNOCKON omrypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LEHTP YCKOPEHWUIA.

YpaBHeHWs OBUXEHNS NNockon domrypbl. CKOPOCTM TOYEK MNNOCKON cpurypbl. MrHOBEHHbIN LLEHTP CKOPOCTEN. YCKOpeHNs
TOYeK NIOCKOW dourypbi.
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Mporpamma omcuunnmHel "TeopeTtnyeckas mexaHuka"; 13.03.02 "OnekTposHepreTuka n aneKTpoTexHnka".

Yrnbl Siinepa. YpaBHEHUs chepuyeckoro OBUXEHUS TBEPAOro Tena. Teopema o nepeMelleHun TBEpaoro Tena,
MMEIOLLEro OHY HEMOMOBVXHYIO TOUKY. YTIOBasi CKOPOCTb 1 YTNI0BOE YCKOPEHWE Tena npu cpepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS TOYEK TBEPLOro Tena npu capeprnieckom aemxeHun. CBoboaHOe ABMXEHWE TBEPLOro Tena.

LBUXeHNEe Tena, UMEIOLLErO OLHY HEMOABUXHYIO TOUKY.
Tema 3. Cratuka. OCHOBHbIE MOHATUS U aKCUOMbI CTaTUKU. Teopusi MOMEHTOB M nap cui.

MpeaMeT cTaTvky U €€ OCHOBHble 3aaa4n. OCHOBHbIE ONPERENeHNs 1 NMOHATUS CTATUKN. AKCUOMbI CTaTuKn. Teopema o
paBHOBeCUW TPEX HenapannenbHbix cuil. CUCTEMA CXOLAWMXCS CUA; NPUBELEHUE K PABHOAENCTBYIOWEN.
AHanutnyeckmin cnocob onpeaeneHns paBHOLEWCTBYIOWEN. [eoOMeTpUYecKre N aHANUTUYECKME YCOBUS PaBHOBECUS
CUCTEMbI CXOLSALMXCS CUI.

Cwunbl, MMHUK OENCcTBUS KOTOpPbIX NepeceKkarTCs B OOHOI Toyke. PaBHOBECKE CMCTEMbI CXOAALWMNXCS CUI.

Teopusi MOMEHTOB 1 nap cui. MOMEHT Cunbl OTHOCUTENBbHO TOYKM (LieHTpa). MOMEHT cunbl oTHOCUTENbHO ocu. lMapa cun
n eé MmoMeHT. TeopeMmbl 0 Napax. JleMmma o napannenbHOM nepeHoce cunbl. [NaBHbIA BEKTOP U FNaBHbIA MOMEHT CUCTEMbI
cun. MNprBeneHne cuctembl CUN K LLEHTPY (OCHOBHAs Teopema CTaTukm).

PaBHoBecune I'IpOI/I3BO}'IbHOI7I MNOCKOW cmucTemsl cun. PaBHoBecue I'IpOI/ISBOl'IbHOIZ I'IpOCTpB_HCTBGHHOVI CNCTEMbI CUN.

Tema 4. PaBHOBecue abcontoTHO TBEpAOro Tena. PaBHoBecue Tena npy Hanuuum TpeHus. LLeHTp TsxecTu
TBEpOoOro Tena.

Ycnosus paBHoBecust aBCcontoTHO TBEPAOro Tena npu OeicTBAN pasnnyHbix cucTeM cu. Tpu doopMbl yCNoBUl
paBHOBECMS NNIOCKOM cUcTeMbl cul. PaBHOBecKe COCTaBHONM KOHCTPYKLUMU. CTaTMYecku onpenenvmble U cTaTuyecku
Heonpeaenumble 3aaaqn.

PaBHoBecre coctaBHOW KOHCTpyKUMK. OnpeneneHne ycunuii B CTepXXHsIx doepM no crnocoby Puttepa.

PaBHoBecve TBEpAOro Tena npu HanMuum TpeHus. TpeHne ckonbXxeHns. TpeHne kayeHus. KoHyc TpeHus. LieHTp
TSXEeCTU TBEpAoro Tena. LieHTp TsxxecTn nnockoi gourypbl. CTaTMyYecKkmnii MOMEHT NoWanmn nnockow ourypbi
OTHOCUTeNbHO ocu. MeToabl onpeneneHnst LeHTPOB TsXecTn Ten. MNMonoxeHne LeHTpa TSXeCTN HEKOTOPbIX Te.

Cwnnbl TpeHuns. TpeHne CKoNbXeHus, TPEHNE KadeHms.

Tema 5. BBepeHue. 3akoHbl HbloToHa. 3apaum auHammku. JlmHaMmka HecBo60OHOW TOYKM, AMHAMUKa
OTHOCMUTENIbHOIrO0 ABUXEHUS TOUKW.

OcHoBHble NoHATMSA. 3akoHbl HbtoToHa. JudhdepeHumanbHbie ypaBHEHUS OBUXEHWS ToukW. [psmas n obpaTtHas
3a4a41 OVUHAMUKN.

OnpegeneHvie cun no 3afaHHoMy ABmxeHuo. ObpaTtHas 3afada ouHamukn. JudpdpepeHumnanbHble ypaBHeHUS
LBVIXEHUS MaTepuanbHON TOYKM (MPSIMONMHENHOE U KPMBONUHENHOE aBunxXeHus). CBoboaHoe naaeHve Tena 6e3 yyéta
COMNPOTUBNEHNS BO3ayXa.

HecBobonHas matepuanbHas To4ka. CBsaun U AMHaMu4eckre peakuun cessel. JugpdpepeHumnanbHble ypaBHEHNS
IBUXEHUS TOUKU MO 3a0aHHOW KprBol. OCHOBHOM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOYKW. MepeHocHas u
Kopuonucosa cunbl nHepuun. MprHLMA OTHOCUTENBHOCTM KNaccuy4eckoin mexaHmku. Cnyyai OTHOCUTENBbHOMO MOKOS.

OTHOCUTENbHOE OBUXEHME MaTepunasbHOM TOYKWU. HacTHble cryyan OTHOCMTENbHOrO ABUXEHUS MaTepuanbHON TOUKU.
Tema 6. MpsiMmonuHenHble KonebaHns ToUKU. CucteMa MmaTepuasnbHbIX TOYEK.

Buabl konebatenbHbIX ABUXEHNI MaTepranbHol Touku. CBoboLHble 1 3aTyxatowme konebaHus. Mpumepsl Ha
cBoboHble konebaHns. CBoboaHble konebaHus rpysa, NoABEWEHHOrO0 K Npy>XUHe. ANeprnoanyeckoe ABNXEHNE.
BbiHyx aeHHble konebaHus. SBneHve pesoHaHca. siBneHune ueHnit. CeobonHble konebaHus 6e3 yuéta conpoTMBNEHNS.
3aTtyxatolme, BoHyXAeHHblE KonebaHus.

Cuctema MatepuanbHbix Touek. Teépnoe Teno. Cunbl, AeACTBYIOWME HA TOYKM CUCTEMBI. LIEHTp Macc cucTeMmsl
mMaTtepuanbHbIX TOYEK U ero KOOpAUHaThl. Teopema 0 OBUXEHNM LieHTpa Macc. MOMEHThb MHepuMu TBEPLOro Tena
(cuctembl). Pagnyc nHepumn. Teopema 0 MOMEHTax MHepLuy TBEPLOro Tena OTHOCUTENBHO NapanienbHbIX OCe.
LleHTpobexHble MOMEHTbI MHEPLIAU Tena.

I'eomeTpmsl MaccC: LeHTpP MacCc CUCTEMbl, MOMEHTbI NHEepUUKn TBépﬂ,bIX Ten. Teopema O ABWXEeHun LeHTpa Macc.

Tema 7. O6wme TeopeMbl AVMHAMUKU MaTepuanbHOW TOYKN U MeXxaHU4YecKomn cuctemol. NMpunoxeHus o6 mx
TeopeM AUHaAMUKU K TBEPOOMY Teny.

TeopeMbl 06 U3MEHEHWWN KONMYECTBA OBUXEHNS MATEPUANBHON TOUKM U MEXaHWYECKON cncTeMbl. Teopema 06
N3MEHEHUN MOMEHTa KONMYECTBA LBUXEHUS MaTepranbHO ToUKN. Teopema 06 N3MEHEHNN KNHETUHECKOrO MOMEHTA
MEeXaHM4ecKol cucTeMbl. AneMeHTapHas paboTta cunbl; pabota Ha KOHEYHOM MyTU. TeopeMbl 06 N3MEHEHUN
KMHETNYECKOW SHEPrMN MaTEPUANbHON TOUKM U MEXaHMYecKon cucteMmbl. MoTeHumanbHble cunbl. Cunosoe none,
YCNoBWS NOTEHLMANBHOCTW CUMIOBOIO NONs. 3aKOH COXpaHEHNst MEXaHNYECKON SHEPTUM MaTepuanbHoi Toukn. NHTerpan
aHepruu. MoHATUE 0 paccemBaHNM NOMHON MEXAHWYECKOI SHEPTUN.

TeopeMbl 006 N3MEeHeHMM KonmyecTBa OBUXEHNS MaTepmaanon TOYKN N MEXAHNYECKOWN CUCTEMBI. TeopeMa 06
N3MEHEHNN MOMEHTAa Konnyectea MaTepmaanon TOYKW. TeopeMbl 00 N3MEHEHMN KUHETUYECKOA aHeprmn MaTepmaanon
TOYKN N MEXAHNYECKOW CUCTEMBDI.

OnddpepeHumanbHbie ypaBHeHMS NOCTynaTenbHOro AsuxeHns Teépaoro Tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPOOro Tena BOKPYr HEMNOABUXHON ocu. dusnyecknini MasTHuk. OnpegeneHve AMHaMM4eCcKnx peakumi
noawnnHYKoB. JJuHaMmmnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB MHepPLIMK
TBEPAbIX Ten. dngdpepeHunanbHble ypaBHEHUS MNOCKOMO U CAIEPUYECKOro asuxeHnin TBEpaoro tena. MNprnbnnxeHHas
TEeopus rMpoCKoroB.
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lMnockonapannensHoe (Nnockoe) AsuxeHue Teépaoro Tena. [lasneHue Bpalatouerocs TBEpOOro Tena Ha oCb
BpalLeHus.

Tema 8. dnemeHTbl aHanUTUYecKon MexaHuku. MpuHumn MamunbToHa-OcTporpaackoro. MoHsiTue 06
YyCTOMYMBOCTM paBHOBecuUSs. Teopus yaapa.

O6061WEHHbIE KoopaunHatbl 1 YMCNo cTeneHeii ceoboabl MexaHn3ma. Bo3MoxHble nepemelleHuns MeXaHN4ecKom
cuctembl. MlgeanbHble cBA3N. rlpVIHLI,I/Iﬂ BO3MOXHbIX nepeMemeHMVl. Obuee ypaBHEHME aHannTNU4eCKOn OUHaAMUKK.
O606u1éHHbIe cunbl. Cnocobbl BblYMCNeHUs 0600WEHHbIX cui. YCnoBus paBHOBECUA MEeXaHN4eCKOn CUCTEMDI B
06061WEHHBIX KoopanHartax. YDaBHeHI/Ie J'IarpaHxa ONnAa KOHCepBaTMBHbBIX CUCTEM. Ycnosus paBHOBECUA
KOHCepBaTMBHOVI CUCTEMbI. YDaBHeHl/Iﬂ }'IarpaHxa BTOPOro pona.

MpuHLUMN BO3MOXHbIX NepemelleHnid. YpasHeHue JlarpaHxa ons KoHcepBaTuBHbIX cUCTEM. YpaBHeHus JlarpaHxa
BTOPOro pofa.

O6wwe noHaTus. JudbdoepeHumpoBaHue U BapbupoBaHue B MexaHuke. udpdoepeHumansHoe ypaBHeHE KPUBOI,
peanunaytoLen aKCTpeMyM 3a4aHHOIro KPUBOIMHENHOro nHTerpana. dyHkuns MamunbToHa. MpuHumMn
ramunbToHa-OcTporpaackoro. MNoHsThe 06 YCTONYMBOCTY PABHOBECHKSI.

OnpegneneHve yCnoBuii paBHOBECKS CUCTEMBI. YCTOWYMBOCTb PABHOBECUSI.

SeneHve ynapa. YaapHas cuna v yaapHbiii uMnynsc. OCHOBHbIE LOMYyLWEHWS U OCHOBHOE YpaBHEHWE B TEOpWM yaapa.
Teopema 06 U3MEHEeHUN KONMYECTBa ABVXEHUS MeXaHN4YeCckoi cucTeMbl Npu yaoape. Yaap wapa o HenoABUXHYHO
noBepxHocTb. KoadpduLMeHT BoccTaHOBNEHNS Npw yaape. [MpsmMoli LeHTpanbHbIii yaap Aeyx Ten. MNoTteps
KMHEeTNYEeCKOoV aHepruu npuv yaape 4ByxX Ten.

Yoap.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenoB) AUCLMNANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyaoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4aOWNXCA PernaMeHTMpyeTCcsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBefeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie
Tan
Ora KOMNETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. BeeneHwue. lNpegmeT n pasgenbl QUCLUMNINHDBI, X 3a4a4u.
lMncbMeHHoe CnoxHoe oBuXeHne To4KK, TBEpLOoro Tena.
1 |nomawHee 3apaHue [OMK-2 2. lnockoe OoBuxeHwe TBEpLoro tena. BpalweHne TBEépaoro Tena
BOKPYr HenoaBuxXHoi To4kn. CeBoboaHoe OBUXEHWE TBepaoro
Tena.

[NncbmeHHoe

4. PaBHOBECU THO TBE T . PaBHOBecue 1 n
2 |nomawnee sananne |OMNK-2 aBHoBecve abcontoTHO TBEpAOro Tena. PaBHoBecue Tena npu

Hann4nm TpeHus. LleHTp TaXeCcTun TBép,EI,OFO Tena.
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. Beegenue. lMpeameT v pasgens! AUCUNNAWHDI, KX 3a4a4u.
CnoxHoe aBuxXeHne To4ku, TBEPOOro Tena.

2. lNnockoe pBuxeHue TBEpooro Tena. BpaweHuwe TBEpooro Tena
OriK-2 BOKPYI HEMOABMXHOM Touku. CBoBOLHOE OBUXEHME TBEPLOIO
Tena.

4. PaBHoBecue abcontoTHo TBEpaoro Tena. PaBHoBecue Tena npu
Hanuyum TpeHus. LeHTtp TaxecTtn TBépaoro Tena.

3 KoHTponbHas
pabota

CemecTp 2
TeKyLL M KOHTPOIIb

5. BeeneHue. 3akoHbl HbloToHa. 3anaun anHamukn. OuHamuka
HecBOOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOYKMN.

. [MpsAMonnHeliHble K .
MVChMeHHoe 6. MpsamonuHe e konebaHust Toukn. Cructema matepumanbHbiX

TOYEK.
1 |nomawHee 3ananme |OMK-2 7. Obwme TeopeMbl AVHAMUKM MaTepuanbHO TOYKM 1

MEXaHW4eckon cnctembl. MpunoxeHus obwmux TeopeM ANHaMMKM K
TBEPOOMY Teny.

5. BeeneHwue. 3akoHbl HbtoToHa. 3apayn guHamukn. JuHammka
HecBODOOOHOM TOYKW, OMHAMMKA OTHOCUTENBHOIO ABUXEHUS TOUKMN.
5 KoHTponbHas OMK-2 7. Oblwune TeopeMbl OMHAMMKIN MaTepuasnibHOM TOYKK U

paboTa MEexaHn4eckon cuctemsl. MpunoxeHusi obwmux TeopeM ANHaAMIKM K
TBEPOOMY TENy.

5. BeeneHune. 3akoHbl HbtoToHa. 3anayun anHamuku. JnHamuka
HecBOOOAHOM TOYKU, AMHAMMKA OTHOCUTENbHOTrO ABUXEHUS TOYKN.
6. MpsamMonuHeiiHble konebaHust Touku. Cructema MatepuanbHbIX
TOYeEK.

7. Oblwue TeopeMbl AMHAMUKIN MaTepuanbHO TOYKK U
MEexaHW4eckon cuctembl. MpunoxeHust obwmux TeopeM AnNHaMmKM K
TBEPOOMY Teny.

3 |YcTHbI onpoc Ork-2

SK3aMeH OK-7, OlK-2

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX ITanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
Kg:‘;p':zﬂ OLeHUBaHUsI 3ran
P OTnn4YHO Xopolio Y nosn. Heyn.
Cemectp 1

TekyLLUA KOHTPONb

lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[paBubHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
JomalluHee BCE 3a4aHus. bonblias 4acTb 6oree 4eM HaMoNoOBMHY. [MEHEE YeM HaMoNoBuHY. | 1
3apaHne lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKu. HeyOooBNeTBOPUTENbHBLIA[ 2
BNafeHns MaTepmanoMm. |He3HauymTeNbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl owmnobKu, yOOBNETBOPUTENbHLIA  |[MaTepuanom.
NPeBOCX0AHble [MpooemMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsl
CcrnocobHoCcTH XOPOLWWA ypOBEHb maTtepuanom. HeOooCTaTO4HbIe
NPUMEHSTb 3HAHNSA W BnageHus matepuanom. |lposiBneHbl HU3kue CcrnocobHoCcTH
YMEHMs1 K BbiNosiHeHuto  |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [YMEHWS K BbIMONHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWI.
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MpekpacHo ocBoeH
NOHATUIMHbLIA annapar.
lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb
NnoHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
popmynmpoBaTb CBOU
Mbicnu, obcyxnatb
IVNCKYCCUOHHblE
NMONOXEHUS.

CtpykTypa oTBETa B
LenoM ageksaTHa Teme.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
[MponemMoHcTpmpoBaH
XOPOLLUNIA ypOBEHb
NnoHMMaHnsa matepuana.
Xopoulee ymeHue
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHbIE
MONOXEHMNSI.

CTPYKTYpPUpPOBaH.
[MoHaTUAHBIN annapart
OCBOEH YaCTUYHO.
lMoHWMaHWe oTaeNbHbIX
NoNIOXEeHnn n3
maTtepuana rno Teme.

Y nosnetsoputenbHoe
yMeHve
popmynmpoBaTtb CBoU
Mbicnn, 0bcyxaaTtb
IVCKYCCUOHHblEe
NMONOXEHUS.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumMaHune maTtepmana
pparmMeHTapHoe nnu
oTcyTCTBYeT. HeymeHume
popmynmpoBaTtb CBOU
Mblcnn, obcyxaaTb
IUNCKYCCUNOHHbIE
MONOXEHNS.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JomalwHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH  |ypOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CMnocobHOCTM
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHNSA U |[YMEHUS K BbINONHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas  ([MpasBunbHO BbiNoOAHEHb [[1paBnibHO BbINONHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbiNOHEHbI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHa4ymuTenbHble MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMpPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPVUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHoCcTM
YyMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a0aHWIA.
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLUn KOHTPONb

1. MucbMeHHOE AoMallHee 3agaHue

Tembl 1, 2

3apava 10.13.

OnpenennTb ypaBHEHWE OBUXEHNS 1 TpaekTopuio Todkn obona Koneca paamnyca R=1 M. aBTomobuns, ecnvu asToMobuib
OBUXETCS MO NPSIMONIMHERHOMY MyTW C NOCTOSIHHOW CKOpOocTbto 10 M/c. MpPUHATL, YTO KONeco Katutcst 6e3 CKONbXEeHUs;
3a Hayano KoopAamuHaT B34Tb Ha4yanbHOE NONOXEHUE TOYKW Ha MyTU, NPUHATOM 3a oCb 0X.

3apgaya 12.1.
Moe3n oBMXETCS CO CKOPOCTbIO 72 KM/4ac; Npy TOPMOXEHMW OH NoNydaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMs [0 Npuxoda noesna Ha CTaHLUWIO 1 Ha KakoM OT HEE pacCTOSIHAM OONXKHO BbiTb HAYaTO TOPMOXEHNE.

3apaya 12.9.

Moesn oBmxeTcs paBHO3aMeaNeHHO Nno gyre okpyXxHoctn pagmyca R=800 M. n npoxoaut nytb =800 M., umes
HavanbHylo cKopocTb v0=54 kM/4ac 1 KoHevHyto v=18 km/4ac. Onpeaenntb NONHOE YCKOpeHWe Noesana B Hayane u B
KOHLIe Oyru, a TakxXe BpemMs ABUXEHUS No 3TOW oyre.

3apava 12.13.

IBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1/5)

(X, y - B caHTMMeTpax, t - B cekyHmax). Haiitn TpaekTopmio TOUYKN, BENNYUHY 1 HANPaBNeHNE CKOPOCTU, a TakXe BENNYNHY
N Hanpae/ieHNe YCKOPEHMSL.

3apava 13.4.
Teno, Ha4yMHas BpalwaTbCsl PaBHOYCKOPEHHO N3 COCTOSIHUS NoKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepnennTb yrnoBoe yCKOPEHHe.

3apava 13.15.
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MaxoBoe koneco paamyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSHMS NOKOS; Yepes t=10 c. To4kn, nexaime Ha
obone, obnanatT NMHERHoN ckopocTbio V=100 M/c. HaiiTn ckopocTb, HOPMaNbHOE 1 KacaTenbHOE YCKOPEHNS TOHEK
obogna koneca ons MomeHTa t=15 c.

3apaya 16.10.

MNpsimas AB oBrxeTtcs B NNOCKOCTM PUCYHKA, NPU4éM KoHel, eé A BCE BpeMsl HaxoaouTcs Ha nonyokpyxHocTtn CAD, a
cama npsmasl BCé BpeMs NpoxoamnT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKMN MPSMOW,
cosnagatouen ¢ Todkon C, B TOT MOMeEHT, Koraa paanyc OA nepnenaunkynspeH CD, ecnn n3BecTHO, 4TO CKOPOCTb TOYKM
A B 3TOT MOMEHT 4 M/C.

3apava 18.15.

MonsyH B kpusowmnHo-nondyHHoro mexaHnama OAB aoeuxeTcs no oyroson Hanpasnswowen. OnpegennTb KacaTenbHoOe 1
HOpManbHOe yCKopeHMs nonsyHa B B nonoxeHuu, ykazaHHOM Ha pucyHke, ecnn OA=10 cm., AB=20 cm. Kpreownn OA
BpallaeTcs, UMes B OaHHbIA MOMEHT YrnoBylo CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHUE PaBHO HyMIO.

3apava 19.2.

ApTnAnepuincknin cHapag, OBurascb B aTMocpepe, BpawaeTcs BOKPYr OCU Z C YrNoBO CKOPOCTbI0 W. O LHOBPEMEHHO
OCb CHaps.aa z BpallaeTcs C YrioBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOM No KacaTebHOM K TpaeKTopun LeHTpa
Taxectn C CHapsaa. OI'Ipe,EI,el'II/ITb CKOPOCTb TOYKM M CHapsgda B ero spawiarenibHOM OBNXEHUN, eCnn CM=r\wn OTpe30K
CM nepneHonukynsapeH ocu z; yron mexay ocsamMun z n | paBeH a.

3apgaya 23.57.

Peka Hesa Te4éT ¢ BOCTOKA Ha 3anaf no napannenu 60 rpagycoB CEBEPHON WMPOTbI C OTHOCUTENBHOM CKOPOCTbIO 1,11
m/c. HaitTn cocTtaBnsitowme abcontoTHOrO YCKOpeHUst YacTuubl Boabl. Pagnyc 3emnm R=6370 kM.

2. NMucbmeHHoOe pnomallHee 3apaHue

Tema 4

3apaya 1.3.

Ha nHe waxTbl HaxoonTcs YenoBek Beca 640 H; nocpencTBoM kaHaTta, NEPEKMHYTOro Yepes Heno4BMXHbIA 650K, YenoBeK
yoepxusaet rpys B 480 H. 1) Kakoe nasneHue okasblBaeT YeNoBeK Ha LHO WwaxTbl? 2) Kakoi Hambonblwmii rpys oH MOXeT
yoepxaTtb C NOMOLLbIO KaHaTa?

3apaya 2.6.

CtepxHu AC 1 BC coenmHeHbl Mexay coboii 1 ¢ BepTUKanbHON CTEHOM NOCPeACTBOM WapHUPOB. Ha wapHupHbIi 6ont C
nencTteyeT BepTukanbHas cuna P=1000 H.

OnpenennTb peakumm aTnx CTEPXHEN Ha WapHUpHbLIA 6onT C, ecnun yron, coctaensiemblii ctepxHem AC co CTeHoi,
paseH 30 rpagycam, a yron, coctasnsaembii ctepxHem BC co cteHow, paseH 60 rpagycam.

3apava 2.17.
[Ba oanHakoBbIx umunvHapa | Beca P kaxAablii noageleHbl Ha HATSX K Touke O. Mexay Hummn nexut umnmHap |l Beca Q.
Bcsi cuctema Haxooutcsi B paBHoBecuu. LinnmHapsl | He kacatoTest apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YIIOM
a, 06pa3oBaHHbIM HUTbIO C BEPTMKANbIO, U yriom b, o6pasoBaHHbIM NPsSIMOiA, Npoxoasiel Yepes ocu umnuHapos | u ll, ¢
BEPTUKANbIO.

3apgaya 3.10.

K onHopoOHOMy CTepXHI0, AfiMHa KoToporo 3 MeTpa, a Bec 6 H, noaseweHbl 4 rpy3a Ha paBHbIX PacCTOSHMSAX OpYyr OT
npyra, nprMyém OBa KpaliHux - Ha KoHLax cTepXHs. NepBblii rpy3 cnesa BecuT 2 H, kaxablii nocnenyowmnin Taxenee
npenblaywero Ha 1 H. Ha kakoM paccTosiHum X 0T NeBOro KOHLA Hy>XXHO NOABECUTb CTEPXEHb, 4TOBbl OH ocTancs
rOPU30HTASNIbHbBIM?

3anaya 4.10.

OnHopoaHbi ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rMafkuii FOPM3OHTaNbHbIA MO, APYrM - Ha
rnamkyro nnockKocTb, HaKNOHEHHYIO nopg yrnom 30 rpafycoB K ropu3oHTy. Y KoHua B cTtepxeHb nogaepxmnsaeTcs
BEPEBKOM, NepeknHyTol Yepes 6nok C 1 Hecyweit rpy3 P; yactb Bepésku BC napannensHa HakNOHHOR NAOCKOCTY.
MNpeHebperas TpeHneM Ha 6noke, onpenenutb rpy3 P 1 cvunbl 4aBneHns Ha Non 1 Ha HaKNOHHYHO MNIOCKOCTb.

3apnaya 4.62.

HaliT MOMEHTbI CUT MPUBOOB B WAPHMPAX MexaHmaMa poboTa-MaHUNynaTopa, HaxoOsWerocs B paBHOBECUM, KOraa
BTOPOE 3BEHO MOoAHATO nod yrinom 30 rpamycos K ropu3oHTy. Macca obbekta MaHunynnposanns 15 kr. OMHbI 3BEHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3apava 5.11.
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Ha HaknoHHO NNocKoCTM NeXnT nNpsMoyronbHblil 6pyc B Beca 400 H. K Hemy ¢ nomoLwbio Tpoca NprcoenuHSIIOT
npsiMoyronbHbiin 6pyc A Beca 200 H, koTopebliA, CKONMb3s MO HAKINOHHOM MIOCKOCTU, HAaTArMBAET Tpoc. KoadothnumneHTbl
TPEeHUs C HaKNoHHOM nNnockocTbio fa=0,5 n f8=2/3. Byget nu cuctema B fanbHenweM HaxoauTbCs B nokoe? Hantn
HaTsxeHve T Tpoca v BENVYMHBI CUN TPEHWS, OENCTBYIOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yoepxmBaetcs B BepTMKANbHOM MONOXEHUN MOCPEACTBOM HETLIPEX CUMMETPUYHO PACMONOXEHHbBIX OTTSXEK.
Yron mexay KaxabiMy OBYMS CMEXHbIMU OTTSXKaMu paseH 60 rpagycam. Onpenenntb AaBneHne MayTbl HA 3eMI0, €CNN
HaTsXeHne Kax oo n3 oTTaxek paeHo 1 kH, a sec mauthl 2 kH.

3apaya 7.12.

Bec pannomayTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Mayte npunoxeHbl cuna HaTsxkeHust aHTeHHbl F=20 kH 1 Ha
BblCOTE 6 M - paBHoLelCcTBYytowWas cun aaeneHns setpa P=50 kH; ob6e cunbl ropu3oHTanbHbl U PacnoioXeHbl BO B3aMMHO
nepneHanKynspHbIX NNOCKOCTSAX; BbICOTA MayThl paBHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakumio rpyHTa, B KOTOPOM
YNI0OXXEHO OCHOBAHME MayThl.

3anaya 8.9.

CTon cTOMT Ha TPEX HoXKax, KOHLbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPEYrofbHWUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém LeHTp TAXeCTn ero pacnonoxeH Ha septukanu zOO1, npoxonsien yepes ueHTp O1
TpeyronbHuka ABC. Ha cTone nomelwéH rpys p B Touke M, KoopamHaThl KOTOPOi x 1 y; ocb Oy napannenbHa AB.
OnpenennTb faBneHne Kaxaom HOXKM Ha non.

3. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas paboTa coCcTouT M3 TPEX-4eTbIpéX 3aaay, KoTopble CTyAeHTbl 6epyT U3 [5] cnncka OCHOBHOM nuTepatypbl.
Mo pasneny "KnHemartmka" BbINONHAIOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHWUS TOUKM MO
3afaHHbIM ypaBHeHNsaM eé neuxeruns”, K.2 - "OnpeaeneHne CKOPOCTEN 1 YCKOPEHWIA ToYeK TBEPAOro Tena npu
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckun aHanns nnockoro mexaHuama", K.7 -
"OnpepeneHne abcontoTHOM CKOPOCTU 1 aBCONIOTHOO YCKOPEHMS TOUKK".

Mo pasgeny "Ctatvka" CTyOEHTbI BbINMOMHAOT 3a4aHns U3 CNeayoWwero Yyucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpeneneHne peakunii onop 1 CU B CTEPXHSAX NIOCKOR doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTABHOW KOHCTPyKLUMKM (cuctema asyx ten)”, C.5 - "PaBHoBecue ¢ y4éToM
cuenneHus (TpeHus nokog)", C.7 - "OnpeneneHune peakuuin onop Teépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TsaxecTn".

3apnaHus (M3 Yicna Bbllle NEPEUNCEHHbIX) U HOMEP BapyaHTa (Wugp) onpenensioTcs npenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOM TETPaAM, Ha 06N0XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
crneumanbHOCTb, HOMEp rpynnbl, PamMmnmsa 1 MHALManbl CTyaeHTa 1 HassaHve Kkagoenpbl.

Mpy odhopMNEHNN KOHTPOMBHON PaboThl PEKOMEHAYETCS BbIMOMHATL CNefytoWwmne npasmna:

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

2) TEKCT yCNoBUS 3a4a4y C YACNOBbIMU AAHHBIMUX NepenncaTb 13 3a4a4HrKa NONHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B Maclutabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AomnyckaeTcs
BbINOMHEHNE YepTeXe 0T pyKu;

4) Ha YepTexax HeobxoOMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MepPbl U BCE BEKTOPbI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) pelweHune 3apay apryMeHTUPOBaTh CCbIIKaMM Ha ONpPeLeNneHns, akCMOMbl UNN TEOPEMBI;

6) BCe BbluMCIeHWsl BeCTW B ByKBEHHOM hopMe, a YMCNOBbIe 3HaYeHNs ByKB NOACTaBNSTh INLWb B OKOHYATE/bHbIE
pesynbTathl; 0coboe BHMMaHMWe cneayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BykB HE MEHEE 3 MM, CriefyeT BbINONHATL 6€3
CYWECTBEHHbIX NCMPaBNeHNIA.

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

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afadm KOHTPObHOM paboTbl OKaXyTCsl He 3a4TEHHbIMMI, TO BCe
ucnpaeneHus cnenyet NPoOn3BOAUTb B TOM Xe TeTpaAM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT QonmXeH UcnpaBnTb BCe OTMEYEHHbIe owmnbku. Ecnn 3afayn pewweHbl NpaBunbHo, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKO "nonyleHo Kk 3awmnTe". Kaxnoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbBIX 3a4aHuii [OMXHO ObITh
3aLWMLWEeHo CTyAEeHTOM O4HO; B MPOLEeCCe 3alnThl eMy NpeanaralnTcs BONPOCh!, OTHOCSAIWMNECS K NPEeACTaBNEHHOMY UM
peleHnto 3aaad, BONpoCh! MO TEOpMU N0 TeMaM 3a4ady; Kak Npasusio, CTYAEHTY NpeasiaraeTcs CaMoCTOSATENbHO PeWnTb
3agavy (Npvmep) No O4HOM U3 TEM 3aLLULLAEMOrO KOHTPONBHOMO 3a4aHns.

MNocne 3awnTbl KOHTPONLHON PaboThl, MPELYCMOTPEHHON y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAeTCs K
3a4éTy 1 3K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYIOWEMY pa3aen Kypca TEOPETUYECKOA
MEeXaHUKW.

YKa3aHus K BbIMOMHEHWIO 3a4a4 KOHTPONbHOM paboTsl no pasaeny "KuHemartuka".

3afayn no KMHeMaTuke pewarTcs aHannTUYeCKUM crnocoboM MyTéM COCTABNEHUS YPaBHEHW OBUXEHUS TOYKW, Tena B
BblIBpaHHOI 1nn 3aaaHHoi cucteMe koopamHart. MNpu peweHnn 3aaay LenecoodbpasHo NPULEPXUBATLCS CNenYOWEro
nnaHa:
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1) yCTAHOBWTb 06 BEKT OBUXEHUS (TOYKY UK TENO);

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

3) onpenenntb cnocob 3afaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENbHO NCKOMBIX BEINYUH.

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

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

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

t=t1 c.

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

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

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

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

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

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

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

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

Mpw peweHnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa naockoro MexaHnama" HeobxoamMMo TiaTeNbHO U3yynTb
NPMBELEHHOE HUXE PELIEHNE U MPUMEHNTb ONUCAHHBIE TaM CNOCO6bI K PELLEHNIO 3aa4K CBOEro BapuaHTa.
MpnBenéM pekoMeHayeMbIli NOPSOOK PEWEHNS 3TUX 3a4ay.

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

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

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

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

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

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

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

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

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

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

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

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

1) ycTaHOBWTb 06EKT PABHOBECUS;

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

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

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

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

6) pewmnTb NONy4EHHYIO CUCTEMY YPABHEHWU OTHOCUTENbHO MCKOMbIX BEMUYMH.

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

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

B ctatuke TBEpOOro Tena Hapsgy ¢ 3afadamMu paBHOBECUS OOHOrO Tena NpuUxoamTcs paccmaTpmeartb U 3a8aqu
paBHOBECUS CUCTEMbI COYSIEHEHHDIX TN, T.e. KOHCTPYKL MK, COCTOSIWEN N3 HECKONbKUX CBA3AHHbIX He XECTKO ApYr C
Opyrom vactel. B couneHEHHbIX CUCTEMax pasnuyatoT BHEWHNE CBA3U (ONOpPbI), CKPENNSIOWME KOHCTPYKLMIO C Tenamu,
He BXOASIMMM B €€ COCTaB, U BHYTPEHHME CBSI3M1, COEAMHSIIOWME HAaCTU KOHCTPYKLIMN MeXay COBOi.

PelueHre 3a0ay paBHOBECKS COYNEHEHHBIX CUCTEM MOXHO NMPOU3BECTU OBYMS crocobamu.

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

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

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

[ns paBHoBecus TBEPOOro Tena nog OencTBMeM NPOCTPaHCTBEHHOW CMCTEMbI CUT HEOOX0AUMO U 0OCTaTOYHO, YTOObI
CyMMa MpoeKUnii Bcex OeVCTBYIOWMX CUN (aKTMBHBIX U MACCUBHbLIX) HA MPOV3BO/bHO BbiBpaHHbIe OCY OEeKapTOBbIX
KOOPAMHAT U CYMMbl MOMEHTOB BCEX CUT OTHOCUTENBHO 3TUX OCEN PaBHANUCH HYMIO.
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Ons Toro 4tobbl 3aaaya bbina cTaTnyecky ONpPenenéHHOM, YACIO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 60nee wecTn. Belbupas cuctemMy KoopavnHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KOOpAMHAT Bbinn
napannenbHbl UV NEPneHaNKYNSPHbI K BO3MOXHO BONbLIEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, MO0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano koopavHaTt Belbpath Tak, YTobbl OCK Nepecekany Kak MoXHO 60onblie HEN3BECTHBIX peakumii. B aTom
Cry4ae OHUW He BOWAOYT B ypaBHEHUE MOMEHTOB.

Mpwv cocTaBneHnn ypaBHEHWn paBHOBECHS Hambonbliee 3aTpyaHEHUE Bbi3bIBAET BbIYVCIIEHNE MOMEHTOB CUN
OTHOCUTENbHO OCei KoopamHaT. B HekoTopbix cnydasx 6biBaeT ynobHo, Kak 1 B cliy4ae Nnockoli CUCTEMbI CUN,
pasnoXuTb CUNY HA COCTaBASOWME, MAapanneNbHble KOOPANHATHBIM OCSIM, U HAXOAUTE MOMEHT CUIbl OTHOCUTENIbHO OCU
no Teopeme BaprHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B CNoXHbIX cnyyasx ons obneryeHus
BbIYMCNIEHUS| MOMEHTOB CUN PEKOMEHOYeTCs M3006pa3nTb Ha BCMOMOraTe/lbHOM PUCYHKE MPOEKLMI0 paccMaTpuBaeMoi
KOHCTPYKLMMW 1 NMPUMNOXEHHBIX K HEA CUN Ha MIOCKOCTb, NEPNEHANKYNSPHYIO K OCW, OTHOCUTENbHO KOTOPOW
onpenensTcs MOMEHTbI cun. Mpy 3TOM NPOEKLUM CUM JATCS CO CTOPOHbI MOMOXMWTENbHOrO HANpPaBieHUs OCU.

Llenbto KOHTPONbHOW paboTbl SBNSeTCA NPMOBPETEHNE HABLIKOB CAMOCTOSTENBHOMO PELEHNS NOCTaBNEHHbIX 3a4ay U
npopaboTka COOTBETCTBYHOWMX TEM, UCMONb3YEMbIX L5 UX PELLEHUS.

KoHTponbHas paboTta crnocobcTByeT 3akpenneHuto, yrnybneHunio n ob6obLeHno TEopeTUYECKNX 3HaHWIA, a Takxe
NPUMEHEHMIO STUX 3HAHWI K PELLEHNIO pa3HO0OpasHbIX 3a4a4 MEXAHVKU B LIENOM.

CemecTtp 2

TekyLMin KOHTPOIb

1. NMucbMeHHOe poMallHee 3apaHue

Tembl 5,6, 7

3apnaya 26.18.

Macca ctona ctporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xoda ctona 0,5 m/c, Bpems
pasroHa 0,5 ¢. Onpegnenutb cuny, HeObXoAMMYIO Ansi pa3roHa (cYnTas 4BUXEHNE PABHOYCKOPEHHBIM) U ANis
JanbHenwero paBHOMEPHOro ABUXEHNS CToNa, ecnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxeHum 0,07.

3apayva 27.10.

J[lBa reoMeTpuyeckmn paBHbIX U OOHOPOLHbLIX Wapa CaenaHbl 3 pasnuyHbix Matepuanos. MNNOTHOCTM Matepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa napatoT B Bosgyxe. CHntasi conpoTBieHe cpeabl MPonopLMOHanbHbIM
KBaZpaTy CKOPOCTW, ONPEOENNTb OTHOLWEHMNE MAaKCUManbHbIX CKOPOCTEN WapoB.

3apaya 28.5.

Ins onpeneneHns Macchl rpy>XEHOro Xene3Ho40POXHOro coctTasa Mexay TennosBo3aMun 1 BaroHamm yCTaHoBUAN
nnHamomeTp. CpeaHee nokasaHue AuHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTas Habpan
CcKopocTb 16 M/C (BHaYane coctas CTOSN Ha MecTe). Hantu maccy coctasa, ecnu KoadhpuumneHT TpeHus 0,02.

3apaya 30.9.

prc Ha4YnHaeT OBUraTtbCs C HavyanbHoOW CKOPOCTbIO v0 no FOpI/I30HTaJ1bHOI7I LuepoxosaT0|7| NJIOCKOCTN 1 NpoxoanT oo
MNONTHOW OCTaHOBKM paccTosHune s. Ol'lpe,ﬂ,eﬂl/ITb KOSq)q)I/ILI,I/IeHT TPEeHUA CKONbXeHnA, cHnTasd, 4to cuna TpeHuns
nponopunoHanbHa HoOpMaJ/ibHOMY OaBNeHUtO.

3apaya 30.15.
Hanucatb BbipaxeHne NOTEHUMANBHOK SHEPrUM YNPyro peccopsl, nporubatolleincs Ha 1 cM OT Harpy3ku B 4 kH,
npegnonaras, 4to I'IpOFI/I6 X BO3pacTtaeT npsamo nponopunoHasibHO Harpyske.

3anava 31.7.

MapawoTtnet Macceol 70 kr Boibpocuncs na camonérta v, nponetes 100 M, packpbin napawoT. Hantn cuny HaTsxeHus
CTPOMOB, Ha KOTOPbIX YENOBEK OblN MOABELIEH K NapalioTy, ECNM B TEYEHWE NEPBLIX MATU CEKYHI C MOMEHTA PacKpbITUS
napawoTa, NPy NOCTOSAHHOW Cune CONPOTUBNEHNS OBUXEHMNIO, CKOPOCTb NapawoTncTa yMeHblumnach o 4,3 m/c.
ConpoTtuBneHnem Bo3ayxa ABUXEHNIO YENoBeEKA NPEHeOpeYb.

3apava 32.26.

Onpenenntb nepuog ceoboaHbIX kKonebaHuii rpy3a Macchl m, 3aXXaToro Mexay OByMs MPYXUHaMU ¢ pasHbIMK
koadpdpmumeHtamm xéctkoctn C1 n C2.

3anava 32.71.

"py3 Maccbl 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSMUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cnna conpoTtusneHnsa OBUXEHNIO NPONopLMoHanbHa nepso cteneHn ckopocTu rpysa: R=kv, roe k=3,5 H
c/M.

Haintu ypaBHeHWe OBUXEHNS rpy3a, eCNv B HAYaNbHbIA MOMEHT rpy3 Obifl CMELEH 13 MONOXEHNS paBHOBECKS HA 1 CM 1
oTnyweH 6e3 HayanbHON CKOPOCTU.
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3apaya 37.35.

Ha kakoM paccTosiHMM OT LieHTpa Macc OONXeH 6blTb NoABELEeH PU3NYECKMiA MasSiTHUK, 4TOObl Nepuod ero kavyaHuii 6bin
HaVMeHbLINM?

3anava 38.5.

Bbluncnutb KNHETUHECKYIO SHEPTMIO KPUBOLWMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, gfivHa Kkpusowmna
r, Macca nonsyHa M, onuHa watyHa |. Maccoii watyHa npeHebpeyb. KpmBowmn cyntate O4HOPOLHbLIM CTEPXHEM. YTNoBas
CKOPOCTb BpaLLEHNS KpMBOLWMNa W.

2. KoHTponbHas pabora

Tewmbl 5,7

KoHTponbHas pabota CoCTOMT M3 TPEX-YETLIPEX 3aay, KOTopble CTYAeHTbl 6epyT U3 [5] cnucka OCHOBHOM nnTepatypbl.
Mo pasgeny "duHaMmuka" BbINOAHAIOTCA 3a0aHna ua vucna: .1 - "IHterpuposaHue ondepeHumnanbHbiX ypaBHEHNA
OBVXEHNSA MatepuanbHOW TOYKKU, Haxoaswencs nog eNCcTBMeEM NOCTOSHHbIX cun”, [1.2 - "MIHTerpmnpoBaHue
ondbdoepeHumanbHbIX YpaBHEHUI OBUXEHUS MaTepuanbHOM TOYKN, HAXoOsIWencs non 0eNcTBMEM NepeMeHHbix cun”, 1.4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHNS MatepuanbHon Todkun”, 1.6 - "MNpumMeHeHne OCHOBHbIX TEOPEM AUHAMUKU K
nccnenoBaHuio OBUXEHUS MaTtepuanbHoi Toukn", [0.7 - "TpyMeHeHne Teopembl 0 OBUXEHUU LEHTpa Macce K
nccnenoBaHuio ABUXEHNS MexaHuyeckoi cuctembl”, [1.10 - "MNpuMeHeHne TeopeMbl 06 UBMEHEHUW KUHETUYECKOA
SHEPrUM K U3YHEHNIO OBUXEHNS MEXAHNYECKON CUCTEMBI".

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

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPaau, Ha 0610XKe KOTOPOi yKasblBaeTcsl OTAENEHNE,
creumnanbHOCTb, HOMEP rPynMbl, PamuanMa n nHMULMasbl CTyOeHTa U Ha3BaHne kageapsl.

Mpy 0dbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cnenyowwne npasuna:

1) B TeTpaau ocTaBnaTb NONS WMPKUHOW 3,5 - 4 CM ANng 3amMedaHunii peLeH3eHTa;

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

3) cocTaBnTb akkypaTHble YepTeXU B MacliTabe C MOMOLWbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbIMOSTHEHWNE YEPTEXEN OT PYKU;

4) Ha yepTexax HeobxoamMMo ykasbiBaTb BCE HEOOX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a0a4K;
5) peleHne 3apay apryMeHTMpoBaTh CCbIIKaMy Ha onpeneneHns, akCMoMbl UNU TEOPEMDI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIIOBbLIE 3HAYEHNS BYKB MOACTABAATh NIULb B OKOHYATENbHbIE
pesynbTaThl; 0coboe BHMMaHMe cnegyeT obpatuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CYIMBOJIOB;

7) 3anucw, BbINOJIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MEHEE 3 MM, CNieayeT BbINONHAThL 6e3
CYILECTBEHHbIX UCMPaBNEHWA.

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

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afaum KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbBIMK, TO BCE
ncrpaBneHuns cnenyet NPon3BoaUTb B TOM Xe TeTPaaM Ha YMCTbIX INCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLEeHT [OMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasuibHO, TO paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "nonylweHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHuniA OMXHO ObiTh
3aluLeHo CTYOeHTOM O4HO; B NpoLecce 3almTbl eMy nNpensiaraloTcs BOnpochl, OTHOCAWMNECS K NPEeACTaBIeHHOMY UM
peleHnto 3a8ay, BONPOCh! MO Teopun No TeMam 3anad; Kak npaBuno, CTyOeHTy npeanaraetcs CamoCTOSATENIbHO PeWnTb
3apady (Mpvumep) No OAHOM U3 TeM 3alMLLAEMOro KOHTPONBLHOMO 3a8aHns.

MNMocne 3awnTbl KOHTPONBHOM PaboThl, MPELYCMOTPEHHON y4ebHbIM MIAHOM B AAHHOM CEMECTPE, CTYLEHT AONyCKaeTcs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy crneumanbHOCTU MO COOTBETCTBYOWEMY pa3aen Kypca TEOPeTUIECKOA
MEXaHVIKW.

YKasaHusi K BbIMOMHEHWIO 3aaa4 KOHTPOSbHOM paboTel no pasaeny "OuHaMuka".

3afayn no JMHaMUKe pelatTcs aHanMTUHeCKMM criocoboM - MyTEM COCTaBNEHUS YpaBHEHWI ABUXEHUS TOYKW, Tena B
BblOpaHHO UK 3afaHHON CUCTEME KOOpaMHAT.

MNpu peweHnn 3apay 3apanuin .1 "ViHTerpmposanue ondpdepeHumanbHbIX yPaBHEHNA OBUXEHNS MaTepunanbHON TOHKHN,
Haxogswenca noa AecTeMeM NoCcTosHHbIX cnn” u 1.2 "MiHTerpmposanue omdpdepeHumanbHbIX ypaBHEHNA ABUXEHNS
MaTtepuanbHO TOYKM, HAXOLSAWENCS NoL OENCTBMEM NEPEMEHHbBIX CUn" LLenecoobpasHo NPUAEPXMBATLCS Cleaytolei
nocnenoBaTenbHOCTU:

1) yCTaHOBWTb O6BEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3M U MOKa3aTh HAa PacYETHOM cXxemMe MHepumanbHyo cucTeMy oTcHéTa, Hanbonee ynobHyto ans
COCTaBNEHNS YPaBHEHWU OBUNXEHNS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) cocTaBUTb CXeMy LEVCTBYIOILMX HA MATEPUANbHYIO TOYKY CUM, A B Cy4ae HECBOBOLHOMO ABUXEHNS TOUKM
NpeLBapUTENBHO NPUMEHUTD MPUHLMN 0CBOHOXAEMOCTH OT CBSI3EN;

5) ycTaHOBUTb HayasbHble YCNoBMS OBMXEHNS TOYKU, T.€. Bblpasntb Npu t=0 ¢ Ha4anbHble KOOPAUHATHI U NPOEKLMN Ha
KoopAMHaTHblE OCY HaYaNlbHOM CKOPOCTU TOYKW;

6) COCTaBNTb Ha OCHOBaHMMW CXEMbI CU/T OCHOBHOE YpaBHEHME OMHAMMKU TOYKM B MPOEKLMM Ha BbIBpaHHbIe OCK
KoopAMHaT, T.e. COCTaBUTb cMCTEMY AnddddepeHLUmanbHbIX YPaBHEHUA OBUXEHUS TOYKN;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHeHWIA 3aaaqm Kowm OTHOCUTENBHO UCKOMBIX BEIMYUH, T.€. MPOUHTErpUpoBaTh
MONy4eHHYI0 CUCTEMY YPaBHEHWI, ONPenennB NoCTOSAHHbIE MHTErPUPOBaHNS U3 HAYaSTbHbIX YC/TOBUIA;

8) npomsBecTn KMHeMaTnyeckoe nccnegoBaHne nNony4eHHOro peLweHns;
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9) NO BO3MOXHOCTW, COCTABUTb YPaBHEHNE TPAEKTOPUM TOUKM 1 MOCTPOUTb TPAEKTOPMIO TOHKN.

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

1) BbISIBUTb BCE CBA3U 1 MOKa3aTb Ha PaCHETHOW CXEMe MHepLUManbHyo (HENOOBUXHYIO) Y HEMHepLMAaNbHYO
(MOOBUXHYI) CMCTEMBI OTCYETA;

2) coCTaBUTb CXEMY OENCTBYIOWMX HA MATeEPUabHYO TOYKY akKTUBHBIX CUIl, @ B Clydyae HeCBOOOLHOr0 LBUXEHUS TOUKU
npeLBapUTENbHO NPUMEHUTD MPUHLAN OCBODOXLAEMOCTY OT CBSI3Ei 1 NOKa3aTh peakLmy CBA3EH U CUIbl TPEHWS;

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

4) onpenennTb NEpPeHOCHYo 1 Koprnonucosy Crbl MHEPLIK;

5) n3yunTb OBUXEHNE HECBODOLHOM MaTepUanbHOM TOYKM, LN YEro K AEACTBYIOWMM akTUBHBIM CUNaM 1 peakLusm
cBsA3ei [o6aBUTb CUMbI MHEPLMM TOYKU, MOCIIE YErO COCTaBUTbL CXEMY CUN;

6) yCTaHOBUTb Ha4anbHble YCNOBMS OBUXEHNS TOHKM;

7) COCTaBUTb Y NPOUHTErPUPOBAaTb CUCTEMY AndddEepeHLMaNbHbBIX YPaBHEHUA OTHOCUTENbHOIO ABUXEHUS TOYKMU;

8) n3yyas oTHoCcMTENbHOE paBHOBECKE, NUCXOAUTb N3 CUCTEMbI YPaBHEHWUI PaBHOBECUS aKTUBHbIX CUN, peakLmin CBA3EN U
NEePEHOCHOW CUMbl MHEPLNN;

9) npoaHanM3npoBaTb NONYYEHHOE PeLeHne C TOHKN 3PEHNS KMHEMATUKMN.

MNpu pewernn 3agay 3ananvsa 1.6 "MNpuMeHeHne OCHOBHbIX TEOPEM OUHAMKKM K NCCNEeL0BaHMIO OBUXEHNS
MaTtepuanbHO TOYKM" LenecoobpasHo NpUAEPXMBATLCS CNenyoLei NocnenoBaTenbHOCTM:

TpaekTopuo OBUXEHMS TOUKU Pa3bMBalOT Ha KPUBONMHENHBIE N MPSMONMHENRHbIE Y4aCTKM.

Ha Kpu1BONMHERHbIX y4acTkax TpaekTopun 4ns onpeaeneHns CKOPoCTU TOUKM UCMONb3YOT TeopeMy 06 N3MeHeHUM
KWHETNYECKON SHEePrumn TOYKM 1 OENCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BLIBUPAIOT CUCTEMY KOOPAMHATHBIX OCEA;

2) COCTaBNSAOT CXEMY LEACTBYIOWMX HA TOUKY cun. B cnyyae nsyvyeHus oBuxeHus HECBOOOAHOM TOUKM, NPELBAPUTENBHO
0CcB000ANTb €€ OT CBA3€EN, BBEAS AEACTBYOWME peakunm CBA3eN;

3) yCcTaHOBUTb 3HAa4YeHMsa MOAYNENn CKOPOCTEN B HA4YaIbHOM 1 KOHEYHOM MONOXEHUSIX, HaNpaBmB NX Mo KacaTenbHOM K
TpaekTopuu;

4) NpUMeHNTb TeopeMy 06 N3MEHEHNN KUHETUYECKO SHEPrv B MHTErPanbHOM hopMe;

5) 13 nony4mslerocs ypaBHeHNs onpeaenntb NCKOMbIE BENNYWHDI.

Ha npsMoOnnHenHbIX yHacTkax OBUXEHMS TOYKM PYKOBOACTBYIOTCS CledyownmM:

a) B cNyyae 3afaHust 4JIMHbI yHacTka NpuMeHsItoT TeopemMy 06 N3MEHEHNW KMHETUYECKOW SHEPTUN TOYKU B MHTErpanbHOM
doopme No Bbllwe NPUBELEHHON CXEME;

6) B cnyyae Xxe 3a4aHNs BPEMEHW ABUXEHUS TOYKM MO NPAMONMHERHOMY Y4aCTKy MPUMEHSIOT TEOPEMY 06 M3MEHEHU
KONMYyecTBa ABUXEHNS TOUKM B MHTErpanbHon cpopme. Npn 3TOM NpuaepXmBaloTCs Cneytowero anroputma pelleHns:
1) BoIGMPAIOT KOOPAMHATHYIO CUCTEMY;

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

3) coCTaBnsitoT HA OCHOBAHUM TEOPEMbl 06 N3MEHEHMMN KONNYECTBA ABUXEHNS TOUKN ANs ClyYas ABUXEHUS TOYKN NO
NAOCKOCTMN ABa CKaNspHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TUX ypaBHEHWIH ONPeaenstoT UCKOMbIE HEN3BECTHbIE.

Ins onpeneneHns naBneHns ABMXYILEACS TOUKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMNb3YOT UAN OCHOBHYIO
TEOpeMy OVMHAMKKU B NPOEKLIMU HA TNaBHYIO HOPMarb, UK, NPUMeHSS NnpuHuMn Fepmana - diinepa - Janambepa ons
mMaTepuranbHOM TOYKK, 3aMvCbiBAIOT YpaBHEHNE KMHETOCTATMKM B NPOEKLUW Ha MMaBHYIO HOpManb K KPMBOW, B KOTOPOE
BXOZMUT LEHTpobEeXHas cruna nHepLuu.

3apaum 3apaHusa [0.10 "TprmeHeHne TeopeMbl 06 U3SMEHEHUN KMHETUHECKON SHEPTUN K N3YHEHWIO OBUXEHNS
MexaHU4ecKol cncTeMbl” LenecoobpasHo pewarb B Takoi NocnenoBaTenbHOCTH:

1) coCTaBUTb CXEMY BCEX OENCTBYIOWMNX (BHEWHWX N BHYTPEHHUX) CUM HA TOYKK (Tena) CUCTEMBbI. Tak Kak HUTK (KaHartbl,
BEPEBKMW) HEBECOMbI 1 HEPACTSAXUMbI, TO BHYTPEHHWNE CUJIbl HE NPUHMMAIOTCS BO BHUMaHUE. YUMTbIBAIOT TONBKO CUNbI
TPEHUS CKONBbXEHNS 1 MOMEHTbI OT CU/ TPEHUS KAYeHuWs Ten;

2) onpenennTb Hav4alnbHble N KOHEYHble CKOPOCTU TOYEK U YyrnoBble CKOPOCTWU TeNn CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBNXeHUA Ten (TO'—leK), TO NX yrnosble CKOPOCTU N CKOPOCTW LLEHTPOB MACC BblHMCNAIOTCA ONA noboro MoMeHTa BpPEMEHU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN YEPE3 NCKOMYIO BENTNYMHY;

4) cocTaBUTb BbIpaXeHne ANs KNHeTUYECKON aHEPTU CUCTEMBI;

5) onpenenntb NyTw, NPOMAEHHBIE TOYKAMU NMPUNOXEHNS CUN NPY NMPOXOXAEHUN TENOM 1 PACCTOSHWS S;

6) NpPUMeHUTb TeopeMy 06 U3MEHEHUN KMHETNYECKOI SHEPTMN U N3 COCTABNIEHHOMO BbIPAXEHNS ONPELENUTD CKOMYIO
BENNYHY.

Llenbto KOHTpOJ'IbHOI7I paﬁoTbI ABNsAeTCA npmo6peTeH|/|e HaBblKOB CaMOCTOATENbHOIO pelweHnsa NocTaBeHHbIX 3a0a4q 1
npopa60TKa COOTBETCTBYOWNX TEM, MCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas pabota cnocobCcTBYeT 3aKkpenneHuto, yrinybneHnto n 0606WweHnio TEOPEeTUYECKMX 3HAHWI, a TakXe
MPUMEHEHMIO 3TNX 3HAHWI K PEWEHNIO Pa3HO0BPasHbIX 3a4a4 MEXAHVKU B LIENOM.

3. YcTHbIN onpoc

Tembl 5,6, 7

1. Uto aBNseTcs Konn4ecTBEHHOW MEPOV MHEPTHOCTY Tena?
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2. Hannwwute ondgdoepeHumnanbHble ypaBHEHNS OBUXEHUS MaTEPUanbHON

TOYKM B MPOEKLUMSAX HA OCU HEMOABMXHON AEKAPTOBOA CUCTEMbI KOOpAMHAT

N Ha ecTeCTBEHHbIE OCW.

3. 3anvwmTe OCHOBHOW 3aKOH AMHAMUKW O OTHOCUTENbHOMO ABUXEHWS

TOYKMN.

4. Yemy paBHbl NEPEHOCHAS U KOPUONMCOBA CWbl MHEPLIMU MaTepuanbHOM

TOYKUN?

5. Kakas cuctema otcyeTa HasbiBaeTCs UHEPLUNANbHON?

6. HasoBnTe oBE OCHOBHbIE 3aa4M AMHAMWKU CBODOLHOM MaTepuanbHoi

TOYKMN.

7. Kak onpegnensatotcs Npon3sofbHble NOCTOSIHHbIE MHTErPUPOBaHNS

npu peweHun guddbepeHumanbHbIX YPaBHEHNIA OBUXEHUS MaTEPUanbHON

TOYKU?

8. Cchopmynumpyiite obpaTHyto 3aaady AMHAMUKX MaTepuarnbHOM TOUKMU.

9. lNepeuncnnte CBONCTBA BHYTPEHHUX CUNT MEXAHNYECKOWN CUCTEMDI.

10. Yemy paBHa macca CUCTEMbI MatepuanbHbIX TOUYEK?

11.Kak onpenensetcs NonoXeHue LeHTpa MacC MEXaHNYECKON CUCTEMDbI?

12. KaknMu BenuymHammn xapaktepmusyeTcs pacnpeneneHme Macc B MEXaHN4YeCKom

cucteme?

13. Kakne ocu Ha3biBatOTCA raBHbIMU LIEHTPaNbHbIMM OCSMU MHEPLMN?

14. Kak cBA3aHbl MOMEHTbI MHEPLMM OTHOCUTENBHO ABYX NapannenbHbiX

OCel, ogHa 13 KOTOPbIX MPOXOAUT Yepes LEeHTp Macc Tena?

Ok3ameH

Bonpochbl kK ak3ameHy:

Knnematnka

1. MpeameT 1 3agaym kuHemaTnku. NMpocTpaHCTBO 1 BPEMS B KNacCn4eckon MexaHnke. Cuctema ot-cyéra.

2. BekTopHbIii cnocob 3aaaHns ABUXEHUS TOYKW. Y paBHEHUE OBUXEHMS, TPAEKTOPUS, BEKTOPbI CKOPOCTU N YCKOPEHNS
TOYKMN.

3. KoopamHaTHbI cnocob 3anaHus OBUXeHWs. TpaekTopus, ypaBHEHUS OBUXEHWSI, CKOPOCTb U YCKO-PEHNE TOUKMU.
4. EcTecTBEHHbIN cnocob 3anaHuns ABMXeHUst ToUkM. CKOPOCTb, KacaTeNlbHOE U HOPMAlbHOE YCKOPE-HUS TOYKMU.

5. 3apauu kmHemaTtukn abcontoTHO TBEpAOro Tena. MNoctynarensHoe OBUXeHWe TBEPAOro Tena.

6. Teopema 0 TpaekTopusX, CKOPOCTSX U YCKOPEHNUSX NOCTynaTenbHO ABUXYLWerocs TBEpJoro Tena.

7. BpauweHve TBEpAOro Tena BOKPyr HEMNOABMXHON OCK. YpaBHeHWe BpalaTenbHOro ABUXeHus. Yrnosas CKopoCTb U1
YyrnoBoe yCKOpPeHne TBEpAOro Tena.

8. BpauweHve T8EpAOro Tena BOKPYr HENOABMXHON ocy. BekTopHbie hopMynbl AN CKOPOCTER U YCKO-PEHMNI TOHEK
Bpaularouierocs Tena.

9. MNnockoe oBuxeHne TBEpOOro Tena. CeeaeHme NNOCKOro ABUXEHNS Tena K ABUXEHMIO NNOCKOW counrypbl B ee
MNOCKOCTHM.

10. lNnockoe aBuXxeHune TBép}J,OFO Tena. PasnoxeHune OBMXeHNs Nnocko cpmrypbl Ha noctynaTtenbHOe 1 BpalartenbHoe
ABUXEHNA. YpaBHeva NNOCKOro ABXxeHusa tena.

11. OnpeneneHne CKOpocTeln To4eK TBEPAOro Tena npy NAI0CKOM ABUXEHUN. MIHOBEHHbIN LEHTP CKOPOCTEN MNOCKON

dourypbi.
12. OnpeneneHne yCKOPEHNiA To4eK TBEPLOro Tena nNpv NIOCKOM OBMXEHUN.

13. [IBuxeHune TBEPJOro Tena ¢ OLHOW HEMOABMXHOWM TOYKONW. Yrnbl Diinepa. YpaBHEHNS CAEPUNHECKOro ABMXEHMNS
TBEPLOOro Tena.

14. 1BuxeHne TBEPJOro Tena ¢ 0QHOM HEMNOABUXHON TOYKON. MrHOBeHHas ocb BpaweHus. MrHoseH-Has yrnoeas
CKOPOCTb Y MTHOBEHHOE YrI0BOE YCKOPEHUE.

15. [IBuxeHne TBEpOOro Tena c 04HOW HENOABMXHON TOYKOW. PacnpeaeneHne ckopocTei Todek TBEpP-Q0ro Tena.
16. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHne yckopeHuii To4ek TBEpLOro Tena.
17. CBoboaHoe OBuXeHune TBEPLOro Tena. Teopema 0 CKOPOCTSX To4ek cBOOOAHOrO TBEPAOro Tena.

18. CBoboHoe OBMXeHue TBEpLoro Tena. Teopema 0b yckopeHusix Todek cBoboAHOro TBEPAOro Tena.

19. KuHematnka CnoXxHOro ABUXeHns To4kn. Teopema O CIOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEHWM YCKOPEHUIA B CNOXHOM OBUXEHUM To4kmM (Teopema Kopuonuca).

CraTtuka

21. MNpenmeT cTatukm n eé ocHoBHble 3aaadn. OCHOBHblE ONPEeaeneHnNs N NOHATUS CTaTUKMW.

22. Akcnoma paBHoOBeCUS ABYX cun. AKcmoma NpucoeamHeHns N NCKNI0YEHUS ypaBHOBELIMBAOWIMXCS cun. AKcrnoma
napannenorpamma. AKCMomMa paBeHCcTBa AENCTBUSA N NpoTMBOAenCTBUS. [puHUMN 3aTBepaeBaHuns. MNpuHumn
0CBOOOX.0AEMOCTU OT CBS3N.

23. Teopema 0 paBHOBeCUM TPEX HemapannenbHbIX CUn.

24. Cuctema CxoOsWmXcs CUIT; MpUBedEHME K paBHOOEMCTBYOWeR. AHANMTMYECKnin cnocob onpeaene-Hus
paBHOOENCTBYIOLEN.
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25. [eomeTpryeckme 1 aHanMTN4eckre yCnoBmns PaBHOBECUS CUCTEMbI CXOOSAWMXCA CUA.

26. MOMEHT cusibl OTHOCUTESNbHO TOYKM (LEeHTpa).

27. MOMEHT cunbl OTHOCUTENBbHO OCHW.

28. CBsI3b MEX QY MOMEHTAMM CUbl OTHOCUTENBHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha ocu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTLI Napbl). Teopema 06 SKBMBANEHT-HOCTM Nap.
30. CnoxeHure nap v ycnoBms paBHOBECUS CUCTEM nap.

31. MNapannenbHblil NEPEHOC Cubl (NeMMa O NapanienbHOM NepeHoce Cunbl). [NaBHbIA BEKTOP W rNaB-Hblii MOMEHT
CVCTEMbI CUI.

32. [NpuBeneHve cucTembl CU K LEHTPY (OCHOBHAs Teopema CTatukm).

33. Ycnoswue cylwecTsoBaHNS paBHOLENCTBYIOWER A1 CUCTEMbI CUN.

34. Ycnoeusi pasHoBecusi abContoTHO TBEPAOro Tena npu AeicTBMU PasfnyHbIX CUCTEM CUN.
35. Tpu hopMbl yCNOBUIA PaBHOBECUS NOCKON CUCTEMbI CUI.

36. Ctatuyeckn onpenensiembole 1 CTaTMHECKN HEONPEOENUMBIE 3a0a4M.

37. PaBHoBecue TBEPOOro Tena nNpu HanM4mm TpeHus. TpeHne CKONbXeHNS. TpeHne KadeHuns.
38. LleHTp T8XecTn TBEpOoro tena. Metoapl onpeneneHns LEHTPOB TAXECTH TEN.

JunHamuka

39. MNpeaMeT 1 OCHOBHbIE 3a8a4M AMHaMMK. OCHOBHbIE NMOHSATUS M 3aKOHbI KNAcCu4Yeckoin MexaHuku. VMinepumnansHas
cucTtema oTcyéta. NpuHUMN OTHOCUTENBHOCTU Knaccuyeckon MmexaHukn. OCHOBHbIE NPeacTaBNeHUs 0 NPOCTPAHCTBE U
BPEMEHN.

40. OnddepeHumanbHble YpaBHEHNS OBUXEHUS MATEPUAnbHON TOYKM B MHEPLUNANBHOR cuctemMe oTcyéTta npu
pasfnnyHbIx crnocobax 3apgaHust apuxeHust. Cunbel B onHammke. Teopema 06 N3MEeHeHUN KONMYecTBa ABUXEHNS
mMartepuanbHOR TOYKMN.

41. Bropas ocHOBHas 3a4aya AnHaMyKK Ons TOYKM U €€ peleHne B YaCTHbIX Cyyasx 3agaHuns cunbl. MNpamonnHenHoe
OBUXEHWe maTtepuanbHOM TOYKU NMoL AeiCTBMEM CUJlbl, 3aBUCALLEN OT BPEMEHU; MPSA-MONIMHENHOE ABUXEHNEe
marepuanbHOW TOYKW NoL AEACTBMEM CUJIbl, 3aBUCALLEN OT MOMOXEHUNSA TOUYKWU; MPSAMONIMHENHOE OBMXEHNE MaTtepuasibHON
TOYKM NOL OEACTBUEM CUMbl, 3aBUCALLEN OT CKOPOCTUN TOYKM.

42. Teopema 06 N3MEHEHU MOMEHTA KONNYECTBA ABUXEHNS MaTepuanbHoi Touku. Cnyyai coxpaHeHns MoMeHTa
KONMYeCTBa ABUXEHUS MaTepuanbHOM TOYKN.

43. OnemeHTapHas paboTta cunbl; pabota Ha KOHEYHOM NyTu. Teopema 06 N3MEHEHUN KMHETUYECKO SHeprum
marepuanbHOR TOYKMN.

44. lMoTeHumanbHble cunbl. Cnnosoe none, yCnoBmsa NOTEHUMANBHOCTM CUNOBOIrO Nons. 3aKOH COXPaHEHUS MEXaHNYECKOM
SHEpPrum matepuanbHom To4ku. MiHterpan sHeprum. NoHATUE 0 paccemBaHnUmn NOMHON MEXaHNYECKOW SHEPTUN.

45. lMoTeHumanbHasa sHeprus cunbl TxXecTu. MNoTeHumanbHas saHeprus nNons ueHTpanbHbix cun. MNoTeH-unanbHas
9Heprus BOCCTaHaBNMBAOWEN CUNbI MPYXWHbI.

46. KonebatenbHoe OBUXeHWe MaTepuanbHoi Todkn. CBoboaHble HesaTyxatowme KkonebaHus maTepu-anbHON TOHKN.
YpaBHeHue 1 rpaduk ceoboaHbix konebaHnii. AMAANTyaa, Y4actota u gpasa konebaHuii.

47. 3atyxatowme konebaHns MatepuanbHOi TOUKN. 3aBUCMMOCTb KOOPAMHATLI MaTepUanbHON TOUKM OT BPEMEHU Nnpu
3atyxatolwwmx konebaHusix (Cnyyai Manoro ConpoTUBNEHNS, Cnyyai 60MbWOro ConpoTUB-NeHNs). Aneproanyeckoe
OBWXEHNE TOUKMN.

48. BblHyXOeHHble konebaHus MatepuanbHOi TOUKU. BbiHYXXAeHHbIe konebaHusi Npv OTCYTCTBUM CO-NPOTUBIIEHMSI.
KoadpdouumeHT onHaMmnyHocTu. SlBneHme brueHwni.

49. BblHyXAeHHble konebaHns MatepuanbHOi TOYKN. BblHyX OeHHble KonebaHusl Npu OTCYyTCTBMM CO-NPOTUBNEHMS 1 NP
p = w. slBNeHne pesoHaHca.

50. KonebatenbHoe oBUXeEHUE MaTepuanbHOl T4k, BeiHyXAeHHble konebaHns npu Hann4ymum BSI3KOro COnpoTUBAEHUSI.
OnpepneneHne obLiero peweHns He0AHOPOOHOMO ANdGEPEHUNANbHOIO YpaBHEHUS Bbl-HYXAEHHbIX KonebaHuiA.

51. AMnnnTyga, 4acTtoTa v gpasa BblHy>XAeHHbIX KonebaHuii.

52. InHamuka HecBoboOHOW MaTepuanbHoi Todkn. Cesiaun. MprHUMN ocBo6oXOaEMOCTH OT CBA3W. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrun ans HeCBOOOLHOrO ABUXEHMSI.

53. dndphepeHumnanbHble ypaBHEHUS OBUXEHUS MATEPUANbHON TOYKU NO 3afaHHON HEMOOBMXHON KPU-BOM.

54. Matematudyeckuii MasTHUK. BbiBog coopMynbl neproaa konebaHuin MaTeMaTmyeckoro MasiTHKa.

55. OcHOBHOE ypaBHEHME OMHAMUKN OTHOCMTENBHOMO OBMXEHNS; NepeHocHas n Koprnonmcosa cunbl MHEPUMW.
OTHocUTenbHOE paBHoBecKe. Teopema 06 N3MEHEHNN KUHETUYECKOW SHEPTM B OTHOCUTENb-HOM OBUXEHUN.

56. MexaHnyeckas cucrTema; knaccmgomkauus cun, gencTeytowmx Ha cuctemy. CBoncTBa BHyTpeHHUX cun. Macca
CUCTEMbI, LEHTP Macc. MOMeHT nHepummn Tena.

57. DndpdhepeHumnanbHble ypaBHEHUS OBUXEHUS CUCTEMbI MaTepuanbHbIX TOYEK. TeopeMa 0 ABUXEHUN LIEHTpa Macc
CUCTEMBI.

58. Teopema 06 N3MEHEHWMN KONMYECTBA ABUXEHNS MeXaHNYecKol cucTeMbl. IHTerpan konmyectea ABUXEHNS
MEXaHNYECKON CUCTEMBI.

59. MOMEeHT KonnyecTBa OBUXEHNS MEXAHUYECKOW CUCTEMBI (KUHETUYECKUA MOMEHT) OTHOCUTENBHO HEMOABUXHOIO
LieHTpa U OTHOCUTENBHO HEMOABUXHOM ocu. Teopema 06 M3MEHEHUN KUHETMHECKOro MOMeHTa. IHTerpan KMHeTn4eckoro
MOMEHTa.

60. KnHeTnyeckas aHeprus MexaHM4eckoi cuctemol 1 cnocobbl eé BbluncneHust. KnHetuyeckas sHeprus TBEpaoro tena
B PA3/INYHbIX CryYasix ABuxeHms. MOMeHT nHepuumn TBEpRoro Tena.
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61. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrN MEXaHMYECKO cucTeMbl. PaboTta (anemeHTapHas paboTa cubl,
nonHas pabota cunbl, CyMMa 3IEMEHTapHbIX PaboT Cun, CyMMa NonHbIx paboT cun). YCno-sus, Npy KOTOPbIX
cobnto8aeTCs 3aKOH COXPAHEHNS MONHON MEXaHWNYECKOW SHEPTUMN CUCTEMBI CO CBA3S-MU.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNMBaHUA 3HAHUNA, YMEHUI, HaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapaKTepuU3yHoLLLMX 3Tanbl POpMMPOBaHUA KOMMETEHLUN

B K®Y peiicteyeT 6annbHo-perdTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylwas paboTa oueHmBaeTtcs B 50 6anno., uTorosas
goopma KoHTpons - B 50 6annos.

Ina 3ayéra:

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyooBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpoOns DesiTeNlbHOCTU, XapaKTepu3yHoLLLMX 3Tanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
Cemectp 1
TekyLLUA KOHTPONb
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUEe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomallHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 5
3afaHve cnaércs npenogaeatento. OLueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW, 2 5
HeobxoLMMble Anst BbINOMHEHNS 3a4aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
pabota nonyyaroT 3afaHnsa Ons NPoBEPKU YCBOEHUS MpoiiieHHoro Mmatepuana. Pabota 3 15
BbINOHAETCSA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaoTcs
BnafeHve matepuanom no teme paboTbl, aHANUTUYECKMe CnOCOBHOCTY, BnaaeHme
MEeToaMu, YMEHMS N HaBbIKW, HEOOX0AUMbIE NS BbINOMHEHWS 3a0aHUIA.
CemecTp 2
TekyLLUA KOHTPONb
MucbMeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomallHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 5
3afaHue coaércs npenogasatento. OLueHMBalOTCS BNageHne MateprasnoMm rno Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS N HABbIKW,
HeobxoLMMble Anst BbIMOMHEHWS 3a4aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NPoBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 2 15
BbINO/HAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeCkme cnocobHOCTW, BnaaeHme
MEeToaMu, yMEeHMsl N HaBblKW, HeO6XoAUMble AN1S BbINOMHEHWS 3aAaHNIA.
YCcTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYECKMX 3aHATHsAX. Obyyatowmecs
BbICTYNalOT C AoKnanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 3 5
OMCKyCcCcUW, 0TBEYatoT Ha BONpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeME, CNMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
OK3aMeH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMAUHBI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM NMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcsl Bonpochl (3afaHunsl) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCS BNafeHne MateprasnoM, ero CUCTEMHOE
OCBOEHIME, CMNOCOBHOCTb MPUMEHSITb HY>XHbIE 3HAHNS, HABbIKW 1 YMEHUS NPpW
aHanuae NpPobneMHbIX CUTYaLMA N peLIeHU NPaKTUYECKNX 3aLaHuiA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLMNINHBI (MOAYNS)

OcBoeHWe ancuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb AOCTYMNHa 0byYaloWwmnMcsl B OAHOM M3 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He

meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

KasaHckuii (Mpreonxckuin) @enepanbHblil yHuBepeuteT - www.kpfu.ru
9BC ZNANIUM.COM - http://znanium.com/

ObC VMapatenbctia "JlaHb" - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

OBbC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup pabor

MeTonouyeckue peKoMeHaauun

nekunn

CucteMaTManpoBaHHbIe 3HaHNS MO U3y4aeMon AMCUUMNIMHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATUAX, MOCELWeHre KOTopbIX yHawmummcs ob6sisatenbHo. B xone nekuum oHy BHUMaTeNbHO cnenat
3a XO[LOM M3NIOXEHWS Matepuana nekTopa, akkypaTHo BelyT KOHcnekT. KoHCcnekTMpoBaHue nekumm -
o[Ha 13 POpPM aKTUBHOV CAMOCTOSITENbHOW paboThbl, Tpebytowas HaBbIKOB U YMEHUI KPaTKo,
nocnenoBaTenbHO M TOrMYHO CPOPMUPOBATL MNONOXEHWs TeM. HesicHble MOMEHTbI BbISICHSIIOTCS B
KOHLIe 3aHSITVS B OTBELAEHHOE Ha BOMPOCH! BpeMsi. PekoMeHoyeTcs B kKpaTyaiime cpoku nocne ee
npocnywuneaHmsi npopaboTtaTtb Matepuan, a KOHCNEKT LOMOMHUTE Y OTKOPPEKTUPOBATD.
Mocnenytowas paboTta Han TEKCTOM NEKLMU BOCNPOM3BOANT B NAMATV ee coaepXxaHue, No3Bonsiet
LOMOJIHUTL 3annCb, BbIAENNTL FaBHOE, TBOPYECKU 3aKPENUTL MaTepran B NamsiTy.

npakTuieckme
3aHATUS

MocelweHre n paboTta CTyAeHTa Ha NPaKTUYECKOM 3aHSATM MO3BONSET B NPOLLECCE PELIEHNS
NpakTUYECKMX 33434 U KONNEKTUBHOMO 0OCYXAEHNS PE3yNbTAaTOB UX PeLeHns rnybxe yCBOUTb
TEOPETUYECKIE MONOXEHNS, CROPMMPOBATL OTAENbHBLIE NPAKTUYECKNE YMEHNS N HABBLIKU, HAYYNTbCS
npaBunbHO 06OCHOBbLIBaTb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO W MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, OPMYyNMPOBaTb BbIBOLbI 1 NPELnoXeHUs. PaboTa Ha NpakTUYeCKOM 3aHATUK naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCLUMNANHY N MNOLrOTOBUTLCS A5 CAMOCTOATENBHOM
paboTbl. B npouecce BbINONHEHMS ayANTOPHBIX NPaKTUYecKux paboT CTyneHT NoaTBepXaaeT
MONYYEHHbIE 3HAHNS, YMEHWS U HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLLME KOMMETEHLUN.

camocTos-
TenbHas
paboTta

CamocTtosiTenbHas pabota ctyneHTa npegnonaraet paboTty ¢ Hay4HoW 1 y4ebHon nuTepaTypoil,
yMeHVe co3aaBath TEKCThl. YPOBEHb U FybuHa YCBOEHUS ANCLMMAUHBI 3aBUCAT OT akTUBHOM 1
crucTemMaTnyeckoin paboTbl Ha NEKLMsIX, U3YHEHUS PEKOMEHOOBAHHON NMTEepaTypbl, BbINOAHEHUS
KOHTPOMbHBIX MMCbMEHHbIX 3aaHuii. B cnyyae 3aTpyaHeHWA, BOHMKAOWMX NPY M3yYeHUn y4ebHOol
LUCUMNAVHBI, CTYAEHTaM cnedyeT obpalarbes 3a KOHCynbTaumel K npenonasarento, peanmays
pasnnyHble KOMMYHUKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYbTaumm (HENOCPEACTBEHHO B
YHMUBEPCUTETE B Yacbl Npuéma npenogaBartens, 3a04Hble KOHCYnbTauumn (NocpeacTBOM 31eKTPOHHO
noyThbl).

NMMCbMeEHHOEe
nomMallHee
3agaHve

anI BbINMOMHEHUN NMUCbMEHHBIX JOMALIHKX 3a0aHWi HeobXxo0AMMO cHadYana npo4ynTaTb OCHOBHbIE
NOHATUA N NOAXOoObl MO TeMe 3adaHuns. |_|pl/l BbIMOJIHEHNN YNpa>KHEeHNA nnn 3agadn Hy>XKHO CHa4vana
MOHATb, 4YTO Tpe6yeTc;1 B 3a[a4e, Kakon TeOPeTUYECKUM MaTepuan Hy>XHO UCMNOoMb30BaTb, HAMETUTb
nnaH peweHns 3agayn, a 3atemM NpUCTynuTb K pacyetam 1 caenartb KQ4eCTBEHHbIN BbIBOL,

KOHTPOnbHas
paboTta

an/I BbINONMHEHUN KOHTpO}'IbHOI;I p360TbI HeobX0AMMO BCMOMHUTL X040 peweHna aHanorn4HbixX 3ana4y
Ha NPaKTUHYECKUX 3aHATUAX. 3HaKOMCTBO C OCHOBHOW 1 OOMNONHUTENbHOW nmepaTypom, BKNO4Yas
crnpaBo4Hble N3naHus, SaDY6e)KHbIe MCTOYHWUKN, KOHCMEKT OCHOBHbIX MOMOXEHWUIA, TEepPMWNHOB,
CBEeLEHWNA, Tpe6y+om,|/|x ONsa 3anoMUHaHNA 1 SBNSIOWMXCSA OCHOBOMONAarawmmMm B 3ToN TEME.
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Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbII7I onpoc YCTHbIN onpocC nNpoeBoAnTCA Ha NPakTN4eCKnX 3aHATUAX. O6yqaromme09| BbICTYyNakOT C ooknanamu,
COO6LLI,6HVI$1MVI, OOMNMONHEeHNAMN, y4acCTBYyIOT B ANCKYCCUKN, OTBEHAIOT HA BOMPOCHI npenonasaresns.
OueHuBaetcs YpPOBEHb [OMallHelrn NoAroToBKM No Teme, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepuan, aHanmsnposaTtb, POpPMyIMpoBaThb CO6CTBeHHYIO no3nunio, oteeyaTb Ha OOMNONMHUTENIbHbIE
BOMPOCHI.

3K3aMeH 3asepLatowmm aTanoM N3y4eHns AMCUMNINHbBI SBNSETCS NPOMEXYTOYHAs atTecTauns B Buae
MMCbMEHHOrO (YCTHOrO) aK3ameHa Mo buneTtam, B KOTOPbIX COAepXaTcsl BOMPOCHI (3a4aHusl) Mo BCEM
Temam kypca. [py aTOM CTyOeHT OOMXEH NoKasdaTb BCE T€ 3HAHWUSA, YMEHUS N HABbIKW, KOTOPbIE OH
nprobpen B NpoLuecce Tekywen paboTbl M0 M3yHeHNo ANCUMnAnHLL. ducumnnnHa cumTtaetcs
OCBOEHHOW CTy[IEHTOM, €C/IN OH B NMOSIHOM 06 beMe CGPOPMMPOBAN YCTAHOBNEHHbIE KOMNETEHLN U
crnocobeH BbIMNONHATb yYKasaHHble B 4aHHON NporpaMMe OCHOBHbIE BUAbLI NPOGECCUOHANIbHON
neatenbHocTn. OCBOEHMNE AMCUMMANHBI SONXKHO NO3BONUTbL CTYAEHTY OCYIECTBAATb Kak
aHaNMTMYECKYI0, TakK U HAay4YHO-NCCNenoBaTeNbCKYIO AeATENbHOCTb, YTO NpeanonaraeT rnybokoe
3HaHWe TeopnM 1 NPaKTMKM SAHHOro Kypca.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHve BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMNIMHOM, 3a CHET aNlbTEPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AOoKnagamMmm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogoxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MnHBANNMOOM UNn NMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHON popMe, - He Bonee yeM Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.02
"OneKTposHepreTUKa 1 SNeKTPOTEXHUKA" 1 MPOCOUIII0 NOArOTOBKY "DnekTpocHabxeHne".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.19 Teopetnyeckas mexaHuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA

Mpogounb NOAroTOBKW: DnekTpocHabxeHne
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

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

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

3. CHopHUK 3aaHnii ans KypcoBbix paboT no Teopetnyeckolr mexaHuke [TekcT] : yiebHoe nocobue ans BTy3oB / 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. - MNpucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

JdononHutenbHaa nuteparypa:

1. Omesckuii B.A. TeopeTuyeckas MexaHvka. IHTepHeET-TecTMpoBaHne 6a30BbiX 3HAHWI [SNeKTPOHHBI pecypc]:
yyebHoe nocobve/ B.A. Ouesckuii, A.B Ounesckuit.- CM6.: U3patenbctso Maxb', 2010. - 144 c.: un. - (Y4ebHuku ons
By30B. CneumanbHasa nutepatypa). -ISBN 978-5-8114-1058-3.- Pexum goctyna:
https://e.lanbook.com/book/128#book_name

2. Batb M. U. TeopeTnyeckas MexaHvka B npuMepax u 3agadax. Tom 1. Ctatnka u knHematuka [9nek-TpoHHbIN pecypc]:
yuebHoe nocobwue / M. W. Batb, I. 0. OxxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - Cl6.: MispaTtenbctso 'JaHb',
2013. - 672 c.: un. - (YuebHukmn ansi By3oB. CneuunanbHas nutepatypa). ISBN 978-5-8114-1022-4 (O6wwit).-ISBN
978-5-8114-1035-4 (Tom 1).- Pexxum goctyna: https://e.lanbook.com/book/4551#book_name

3. batb M. U. TeopeTnyeckas MexaHuka B npuMepax u 3agadax. Tom 2. [JuHamuka [SnekTpoHHbIn pe-cypc]: y4ebHoe
nocobue / M. . Batb, I'. 0. OxaHennase, A. C. Kenb3oH.- 12-e usg., ctep. - CM6.: N3-natenbcteo MaHb', 2013. - 640
c.: vn. - (YyebHukm nns By3oB. CneumnanbHas nutepatypa).-ISBN 978-5-8114-1022-4 (O6wwit).- ISBN
978-5-8114-1021-7 (Tom 2) Pexum goctyna: https://e.lanbook.com/book/4552#book_name

4. Tapr C. M. KpaTkuii kypc Teopetudeckoi mexaHuku [TekcT] : yuebHuk ans Bty3os / C. M. Tapr. - 12-e uag., ctep. -
Mockga : Bbicwas wkona, 2002. - 416 c. : vun., Tabn. - MNpeam. ykas.: c. 409-411. - Pek. MO. - B nep. - ISBN
5-06-004329-0. (95 ak3.)

5. baipamos ®.[., baiipamos B.®., dapnees A.P. Kpatkuii kypc no kuHemaTvke To4ku: yiebHoe nocobue. -
HabepexHbie YenHbi: M3g-8o HYU KDY, 2014. - 30 ¢. - Kacenpa MuK (50 3k3.)

6. baiipamos @.[1., AbaynnuHa A.M., ®apaees A.P. CnoxHoe OBUXEHWE TOUKU: METOANYECKME yKasaHusl. -
HabepexHble YenHbl: M3a-so Kaml, 2004. - 25 c. - Kadeapa MuK (50 ak3.)

7. banpamos ®.[., A6poynnuHa A.M., dapaees A.P. Teopusi MOMEHTOB 1 Map CUN: METOLMYECKUE YKA3aHUS K
NnpakTu4ecknm 3aHaTusM. - HabepexHole YenHol: Man-so KamlW, 2004. - 21 c¢. - Kadeapa MuK (50 ak3.)

8. baiipamos @.[1., Mypcannmos M.X., Xakumos P.I". TeopeTunyeckas MmexaHuka: paboyas nporpamMma, MeToanyeckue
yKasaHus 1 npvMMepbl BbINMOMHEHWUS 3a4a4 KOHTPOJbHbIX paboT ANns CTyAEHTOB 3a04HOW (hopMbl 0ByHeHus. -
HabepexHble YenHbl: M3a-so Kaml, 2003. - 134 c. - Kacdheapa MuK (50 ak3.)

9. baiipamoB B.®., baipamos @.[1. Kpatkuii kypc TeopeTnyeckorn mexaHuku. HYactb 1. Ctatuka: YuebHoe nocobue. -
HabepexHsble YenHbl: 3n-80 HYUN KDY, 2017. - 111 ¢. - Kacbenpa MuK (50 ak3.)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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