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CopepxaHue

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

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

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

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

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

4.2. CopepxaHvne oUCLUNINHbI

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

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

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

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

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

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

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

7.2. ononHutensHasa nutepatypa

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

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

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

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

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

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

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodpeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

MCMONb30BaHNA TeopeTnHeCknx n npakTn4eCknx oCHOB eCTeCTBEHHbIX
TEXHNYEeCKNX HayK, a TakXe MateMatn4eckoro annapara

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

3HaTb crnocobbl HAXOX AEeHMS HE0OX0OMMbIX cun, obecneunBaiolWMX 3aaHHOe OBUXEHUE UNin paBHOBECUE 31IEMEHTOB
M 3BEHbEB PAa3/INYHbIX MEXAHN3MOB, MALUNH U COOPYXEHUI.

JonxeH ymeTb:

DYMeTb MCMonb30BaTb pasnnyHble POPMyIbl AN HAXOXOEHUS KUHEMaTUYeCKNX U AMHAMNYECKUX XapaKTepucTmK
n3y4yaemoro oBmxeHus.

DYMeTb aHannanpoeaTtb NoNly4eHHble pe3ynbTaThbl.

JlonxeH BnageTb:

[IBnaneTs MeTopamu 1 cnocobami onpefeneHns 3aKOHOB [BUXEHNS U YCNOBUI PABHOBECUS MaTepUabHON
TOYKM, aBCONOTHO TBEPLOrO TENa, X CUCTEM 1 PA3NNYHBIX MEXAHU3MOB 1 YCTPOMCTB MO 3a4aHHbIM Cunam.

LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
[l DemoHcTPMpOBaTh CNOCOBHOCTH MOHUMATL EANHCTBO Pa3ANYHbLIX (DOPM ABUXEHUS!, POsb 3aKOHOB MEXaHVKY Mpi
aHanuae sBneHunii NPUpoabI.

(] JemMoHcTpMpPOBaTL FOTOBHOCTL MPUMEHSITL PE3YNbTaThl OCBOEHUS AMCLIMMNMHBI B Byayliei NpodheccMoHanbHOM
LeAaTeNnbHOCTU.

2. MecTo AUCUMNNMHBI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas yuebHas aucumnnmHa BkitoydeHa B pasgen "B61.0.09 OucuvnnuHel (Mogynu)" OCHOBHOM NPOgheccUoHanbHoii
obpasosatenbHoit nporpammbl 08.03.01 "CTponTtenbcTBo (IpOMbIWIEHHOE U FpaX daHCKOe CTPOMTENbCTBO)" U OTHOCUTCS
k 0653aTENbHBIM AUCLUMINHAM.

OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuML(bl) HA 216 yaca(os).

KoHTakTHas paboTa - 32 yaca(os), B TOM 4ucne nekuun - 16 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHasi paboTa - 176 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 8 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMIUHBIL: 3a4eT B 3 CEMECTpPE; 3a4eT B 4 cemecTpe.

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

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl aycumnavHel / WX TPYAO0EMKOCTb CamocTosiTenbHas
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. [Npeamet n
1 ;C);asuenu ANCLMNAVHBI, UX 330244 3 3 5 0 39
NOXHOE ABUXEHME TOUKU, TBEPAOro
Tena.
Tema 2. [nockoe oBuxeHne
TBEPOOro Tena. BpaweHve TBEPAOro
2.|Tena BOKpYr HEMOABUXHOWN TOUKMW. 3 3 2 0 39
CBoboaHoe LBMXEHMEe TBEPLOro
Tena.
Tema 3. Ctatmka. OCHOBHble
3.|MoHSATUA 1 akCKOoMbI cTatukun. Teopus 3 3 2 0 39

MOMEHTOB 1 nap cun.

Tema 4. PaBHoBecue abcontoTHO
TBEPAOOro Tena. PasHoBecne Tena
4, 5
npv Hanudum TpeHns. LleHTp 3 3 0 39
TAXeCTN TBEPAOro Tena.

Tema 5. BBeneHune. 3akoHbl
HbloToHa. 3apayn ouHamMuku.
5.|duHamMmnka HecBOOOOHOM TOUKM, 4 1 2 0 5
OVHaM1Ka OTHOCUTENbHOrO
OBVXKEHNS TOYKW.

Tema 6. MNpsiMonuHeliHble konebaHns
6.[Toukmn. Cuctema maTepuanbHbIx 4 1 2 0 5
TOYeK.

Tema 7. O6wme TeOpeMbl AMHAMKKM
mMaTepuanbHOM TOYKU 1

7.|MEXaHNYeCKOon CUCTEMBI. 4 1 2 0 5
MpunoxeHns obmx Teopem
OVHaMUKN K TBEPLOOMY Teny.

Tema 8. SneMeHTbl aHannTU4yecKomn
4.2 (‘o AaHAe [DACHTMHDI

Tem oﬁgﬁ% [ ?@mqmocﬂjﬂﬂz,enbl ahcudnnnbini, hx shnaun. €noxHge neuxkHme Tqukn, TBEEROrO Tena.
I'Ipe MRJM a|/|x 3apaqy. KnHemafrnka toukn. Cnocobbl 3ajpaHns osuxeHus Touku. KnHemartuka
TBE Fo—Tefa |uriﬁTi/‘|c 00 &6COMOTHO |Dcp FOM-TeRe; ﬂuCT‘y’u FeAbHOEe-ABYEKGHE TBépﬂurG R Zir= upai.i.i,cHi/‘lc
TBEP|NAPEFEHa BOKPYT HEMOABUXHON OCH. 16 16 0 176

Tpa Ir\l/l‘;l A ylnFlRHPHI/IP 'QRI/I)I(PHI/IQ Tﬁ'-ll(l/l) FQYO)I('QFH e ("l(ﬂlnf' CTA WU y{"l(ﬂlnPH 9 TOYKIA anmﬂ enbHoe 'QRI/I)I(FHI/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.

KETPOHHBH
BEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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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 poaa.

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 MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickon depepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLMM CaMoCTOATENbHOM PaboThl CTYAEHTOB BbICWMX Y4eOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBENEHNS TEKYLErO KOHTPONS YCNEeBAEMOCTU U
NMPOMEXYTOYHOW aTTecTaunm obyyarowmxcs dpeaepanbHOro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Boiclero obpasosaHus "KasaHckuii (NprBoONXCKuiA) cheiepanbHblil yHUBepCUTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB s
NpoBeAeHNs TeKyLel, TPOMEXYTOYHOM U NTOrOBOI atTectauum obyyarowmnxcs henepansHOro rocyapCTBEHHOMO
ABTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii

yHuBepcutet"".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpOoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapCTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOtECCMOHaNBHOro 06pa3oBaHuns
"KasaHckuin (MprBonxckuin) oegepanbHbin yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMNOb30BaHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOr0 0ByyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTeNbHOMO yUpeXxaeHNs Boiclwero 0bpasosaHus "KasaHckui

(MpuBonxckunin) hepepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyarowmxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpEXAEHN M Bhicwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa3oBaTeNbHOM YYPEXAEHNN BbICWEro NPOPEeCCUOHaNbHOM0

0bpasoaHus "KasaHckuit (MprBonxcknit) dpefepansHblli yHuBepcnuTeT™ .
Kpatkuin Kypc no kuHemaTuke To4ku - http://dspace.kpfu.ru/xmlui’/handle/net/150450
Kpatkuin kypc Teopetmyeckor mexaHuku. Hactb 1. Ctatuka - hitp://dspace.kpfu.ru/xmlui/handle/net/150451

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)
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6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMMETEHLIMM Tembl (pazpenbl) AUCLUMIIUHDBI
Cemectp 3
TeKyLLMI KOHTPOIIb
1. BeeneHue. lNpegmeT n pasgenbl QUCUMMNINHDBI, X 3a4a4u.
lMucbMeHHoe CnoxHoe oBuXeHue To4ku, TBEPLOro Tena.
1 |onomawHee 3agaHue [ONK-1 2. lNMnockoe pBuxeHue TBEporo Tena. BpaweHuwe TBEpooro Tena
BOKPYI HENoABMXHOM Touku. CBo6OLHOE OBUXEHME TBEPLOIO
Tena.
VCLMEHHOE 363;3%;51'/.' ﬁ)é:g%mble MOHATUS N aKCUOMbI CTaTMKU. Teopus
2 MallH HW MnK-1 : "
nomauHee sanarue |O 4. PaBHoBecne abcontoTHO TBEpAoro Tena. PaBHoBecne Tena npu
Hanuyum TpeHns. LleHTp TaxecTtn TBEpOoro Tena.
1. Beefnenue. lNMpeameT v pasnens! AUCUNNAWHBI, KX 3a8a4u.
CnoxHoe aBuxXeHne To4ku, TBEPAOro Tena.
KOHTOONLHAS 2. lNMnockoe pBuxeHue TBEporo Tena. BpaweHuwe TBEpooro Tena
3 pa6o$a Ornk-1 BOKPYr HEMOABWMXHON Toukn. CBOBOAHOE ABUXEHWE TBEPAOro
Tena.
4. PaBHoBecune abcontoTHo TBEpaoro Tena. PaBHoBecue Tena npu
Hanuyum TpeHus. LleHTp TaxecTtn TBEpAoro Tena.
3auer OlK-1
CemecTp 4
TeKyLLNI KOHTPO/Tb
5. BeeneHune. 3akoHbl HbloToHa. 3agayn guHamukn. duHamvka
HecBOOOAHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO ABUXEHUS TOUKM.
VCBMEHHOS ?(.)Pe[')(ﬂMOﬂVIHeVIHbIe konebaHus Touku. Cuctema maTepmanbHbIX
1 |nomawHee sananme |OK-1 7. Obwme TeopeMbl AMHAMUKN MaTepUanbHOM TOUKM 1
MeXaHM4eckoi cuctembl. MNprnoxeHns oblmx Teopem OUHaAMMKK K
TBEPOOMY TENy.
5. BeeneHue. 3akoHbl HbloToHa. 3apayun ouHamukun. JuHamuka
HecBOOOAHOWM TOUKU, AMHAMMKA OTHOCUTENIbHOTrO ABUXEHUS TOUKN.
5 KoHTponbHas OMK-1 7. Oblwume TeopeMbl IMHAMUKIN MaTepuanbHO TOYKK U
pabota MEXaHN4YeCcKomn cnctembl. MpunoxeHus obwmux TeopeM AnHaMmKM K
TBEPOOMY Teny.
3auer OTlK-1

6.2 OnucaHue nokasarenen U KPUTEPUEB OLLEHMBaAHUS KOMMETEHLIMIA Ha pasnMyHbIX 3Tanax ux chopmmposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOnsi
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 3
TekyLLUA KOHTPONb
MNMucbMenHoe  (MMpaBunbHO BbINOAHEHbI [[1paBnnbHO BbINONHEHA (3a8aHus BbINOAHEHbl  |3a4aHus BbIMOMHEHbI
fomalHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
3ajaHve MpoaeMoHcTpypoBaH [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNETBOPUTENbHbIN| 2
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNaOEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHust matepuanoM. [posiBneHbl HU3Ke cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HaHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHNIO
MPUMEHSITb 3HAHUS U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHui.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHuN.
KOHKPETHbIX 3a0aHui.
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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
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 4
TeKyL i KOHTPONb
MucbmeHHoe  |[paBuUNbHO BbINOMHEHDI |[PaBMbHO BLINONHEHA (3a4aHWs BbINMONHEHbI  (3aAaHns BbINOMHEHD
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHs.
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
3auteHo He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHUsi 06pa3oBaTeNnbHON NPOrpammbl

Cemectp 3

TekyLUn KOHTPONb

1. MucbMeHHOE AoMallHee 3adaHue

Tembl 1, 2

3apava 10.13.

OnpenennTb ypaBHEHME OBUXEHNS 1 TpaekToputio Todkn obona Koneca paamnyca R=1 M. aBTomobuns, ecnvu asToMobuib
OBUXETCS MO NPSIMONIMHEAHOMY MyTW C NOCTOSIHHOW CKOpOoCTbto 10 M/c. MpPUHATbL, YTO KONeco Katutcst 6e3 CKONbXEeHUs;
3a Hayano KoopAauHaT B34Tb Ha4yanbHOE NONOXEHUE TOYKN Ha MyTU, NPUHATOM 3a oCb 0X.

3agaya 12.1.
Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npy TOPMOXEHMW OH NONydYaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMs [0 Npuxoda noesga Ha CTaHUWIO U Ha KakoM OT HEeE pacCTOSIHAM OONXHO BbiTb HAYaTO TOPMOXEHNE.

3apaya 12.9.

Moesn nBmxeTcs paBHO3aMenNeHHO Nno ayre 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 TakxxXe BpemMs ABUXEHUS No 3TOW Oyre.

3apava 12.13.

IBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHmax). Haiitu TpaekTopmio TOUKN, 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.

3anaya 13.15.

MaxoBoe koneco paauyca R=2 M. Bpalaetcs paBHOyCKOPEHHO U3 COCTOAHMS NoKoS; Yepes t=10 c. To4kn, nexaiume Ha
obone, obnanatT nuHelHon ckopocTblo V=100 m/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOe YCKOPEHNS TOYEK
obogna koneca ons MmomeHta t=15 c.

3anaya 16.10.

MNpsmas AB nBuxeTtcs B NNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMs HaxoaomuTcs Ha nonyokpyxHocTtn CAD, a
cama npsmMast BCé BpeMs NpoxoamT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSMOW,
coBnapatoulen ¢ Toukor C, B TOT MOMeHT, korna paamnyc OA nepneHamkynspeH CD, ecnm n3BectHO, 4TO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3anava 18.15.

MonayH B kpuBowmnHo-non3yHHoro MmexaHnama OAB asuxeTcs no oyroeon Hanpasnswowein. Onpenenits KacatenbHoe u
HOpManbHOe YCKOpeHMs nNondyHa B B nonoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpneowmn OA
BpawaeTcs, Mes B JaHHbI MOMEHT YrnoByt0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNe paBHO HyMo.

3apava 19.2.

KETPOHHBH
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ApTnnnepuincknin cHapag, OBUrascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbI0 W. O4HOBPEMEHHO
OCb CHapsda z BpalaeTcs C YrinoBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOWM No KacaTenbHON K TPaeKkTopum LeHTpa
Taxectn C cHapsga. Onpenenutb CKOPOCTb To4ku M cHapsaa B ero spawarensHom asumxeHuu, ecnu CM=r \ n otpesok
CM nepneHamnkynspeH ocu z; yron Mexay ocsimu z u | paeeH a.

3apava 23.57.

Peka HeBa Te4ét ¢ BocTOKA Ha 3anapg no napanneny 60 rpagycoB CEBEPHON WNPOThI C OTHOCUTENBHOM CKOPOCTbIO 1,11
m/c. HaiiTn cocTasnsitowme abCcontoTHOro YyCKopeHus YacTuubl Boabl. Paguyc 3emnn R=6370 km.

2. NMucbmeHHoe nomallHee 3apaHue

Tembl 3, 4

3apaya 1.3.

Ha nHe waxTbl HaxoanTCs YenoBek Beca 640 H; nocpencTBom kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 60K, YENOBEK
yaoepxusaert rpys B 480 H. 1) Kakoe nasneHue okasbliBaeT YENOBEK Ha [HO WwaxThl? 2) Kakoi HambonbLumii rpy3 OH MOXeT
yaepxaTb C NOMOLbo KaHaTta?

3apava 2.6.

CtepxHu AC 1 BC coenvHeHbl Mexay coboii 1 ¢ BepTUKanbHOW CTEHOW NOCPEACTBOM WapHUPoB. Ha wapHupHblid 6ont C
beincTeyeT BepTukanbHasa cuna P=1000 H.

OnpenennTb peakumnmn aTUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsiemblii ctepxHem AC o CTEHOI,
paseH 30 rpanycam, a yron, coctaeBnsiemblin ctepxHem BC co cTeHoit, paseH 60 rpagycam.

3apaya 2.17.
IBa oonHakoBbIx uunuHapa | Beca P kaxabii noaBeleHbl Ha HUTAX K Touke O. Mexay Humm nexut umnmnHap |l Beca Q.
Bcs cuctema HaxoauTcs B pasHosecun. LinnuHapsl | He kacatotcs apyr apyra. Onpenenutb 3aB1CUMOCTb MEXAOY YrIOM
a, 06pa30BaHHbIM HUTBLIO C BEPTUKANbIO, M yriom b, 06pa3oBaHHbIM NPSMON, Npoxoasiel Yepes ocu uunuHapos I u ll, ¢
BEPTUKANbIO.

3apgaya 3.10.

K ogHopoOHOMy CTepXHIO, AnMHA KOTOporo 3 MeTpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX pacCTOSHMSAX APYr OT
apyra, npu4ém aBa KpanHuX - Ha KOHUax cTepxHs. MNepsbiii rpy3 cnesa Becut 2 H, Kax bl nocnenyowmnn taxenee
npenbipoywero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXKEHb, 4TOBLI OH OcTancs
rOPU3OHTASIbHBLIM?

3apaya 4.10.

OnHopogaHbi ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rnafkuil FOpU3OHTaNbHbIA MO, APYrM - Ha
rnaakyto nnockoCTb, HaKNOHEHHYIO nofd yrnom 30 rpaaycos K rOpu3oHTY. Y KoHUa B cTepxeHb nogaepxusaercs
BEPEBKOM, NepeknHyTol Yepes 6ok C 1 Hecyweit rpy3a P; yactb Bepésku BC napannenbHa HaknoHHOM NIOCKOCTY.
MpeHebperas TpeHneM Ha Broke, onpenenuTb rpy3 P v cunbl faBneHns Ha Non 1 Ha HAaKNOHHYIO NNOCKOCTb.

3anaya 4.62.

HaliT MOMEHTbI CUNT MPUBOLOB B WaPHMpPax MexaHmaMa poboTta-MaHMMNynsaTopa, HaxoAsWerocs B paBHOBECUM, KOraa
BTOpPOE 3BEHO MOAHATO noA yriom 30 rpafycos k ropu3oHTy. Macca obbekta MaHunynmposaHus 15 kr. OinHbI 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 Kkr, BTOPOro - 25 Kr.

3anaya 5.11.

Ha HaknoHHOW NNockoCTW NexXuT npsiMmoyronbHblli 6pyc B Beca 400 H. K HeMy ¢ nomowbio Tpoca NpMcoeauHaoT
npsimoyronsHbili 6pyc A Beca 200 H, KOTOpbIiA, CKOMb3st MO HAKNOHHOM MNOCKOCTU, HaTsArmeaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAKNOHHOM nNnockocTbio fa=0,5 n f8=2/3. Byaet nu cuctema B fanbHeWWeM HaXo0auTbLCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHUs, AEACTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB ynoepxusaeTcs B BEpTUKANbHOM MOMOXEHUN NOCPEACTBOM YEThIPEX CUMMETPUYHO PACMNONOXEHHbIX OTTSXEK.
Yron mexay KaxabiMy OBYMSt CMEXHBLIMU OTTSXKamu paseH 60 rpagycam. Onpenenntb AaBieHNE MayTbl HA 3EMIIO, ECNN
HaTSXEeHWe Kaxaom u3 oTTaxek paBHo 1 kH, a Bec mauTthl 2 kH.

3apava 7.12.

Bec panvomauTbl ¢ 6eTOHHBIM ocHOBaHeM G=140 kH. K Mayte npunoxeHbl cuna HaTsaxXeHust aHTeHHbl F=20 kH u Ha
BbICOTE 6 M - paBHOLEWCTBYIOWAs cun fasneHns Betpa P=50 kH; obe cuibl ropusoHTanbHbl U PacronoXeHbl BO B3aUMHO
nepneHa4nKynspHbIX MIOCKOCTSAX; BbICOTA MadyThl pasHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakLUmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apaua 8.9.
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CTon cTouT Ha TPEX HOXKax, KOHLUbI KOTopbix A, B 1 C 06pa3sytoT paBHOCTOPOHHMIA TPEYrofbHUK CO CTOPOHOI a. Bec
ctona paseH P, npu4ém ueHTp TaxecTn ero pacnonoxeH Ha septukann zOO1, npoxoaswen Yyepes ueHTp O1
TpeyronbHuka ABC. Ha ctone nomewéH rpys p B Todke M, KoopamHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHve Kaxaowm HOXKM Ha non.

3. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas pabota CoCTOMT M3 TPEX-YETLIPEX 3aday, KOTOpbIe CTYAeHTbl 6epyT U3 [5] cnucka OCHOBHOM NnTepatypbl.
Mo pasneny "KnHemartmka" BbINONHAOTCS 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOUKM MO
3afaHHbIM ypaBHeHnsaM eé neuxermns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM U BpawarenbHom asmxeHuax", K.3 - "KuHematnyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepneneHne abcontoTHOM CKOPOCTM U aBCONOTHOMO YCKOPEHMS! TOHKN".

Mo pasgeny "Ctatmka" CTyOeHTbl BbIMOMHAOT 3a4aHUs U3 CNeayloWero Yyucna Huxe nepedncneHHbix: C.1 -
"OnpegeneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuuin ornop 1 cun B CTEPXHSX NAOCKOW doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTaBHOM KOHCTPyKLUMKM (cuctema asyx ten)", C.5 - "PaBHoBecue C y4ETOM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop teépnoro tena”, C.8 - "OnpeneneHne NonoxeHms
LeHTpa TaxecTtun".

3agaHus (M3 Ymucna Bbllle NepedncrneHHbIX) U HoMep BapraHTa (Wngp) onpenensioTcs npenogasaTenem.

KoHTponbHas paboTa BbINOMHAETCS B OTAENBHOW TETpaam, Ha 061oxXKe KOTOPOi yka3biBaeTCs OTAENEHNE,
crneumnanbHOCTb, HOMEP rpynMbl, PamuamMa n nHMULManbl CTyaeHTa u Ha3saHue kageapsl.

Mpy 0odbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BbIMONHSATL Cnefytowne npasuna:

1) B TETPaOu OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM ANng 3amMeyaHunii peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayv C YCNOBbIMU AaHHbIMK NepenucaTb 13 3a4a4HrKa NONHOCTbIO;

3) cocTaBnTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, NMHENKN U LMPKYNS; He [omnyckaeTcs
BbIMOSTHEHNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoaMMOo yKkasblBaTb BCE HEODX0AMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTUpoBaTh CCbIKaMy Ha OnpeneneHns, akCMoMbl UNN TEOPEMBI;

6) BCe BbluMCNEeHNs BeCTM B ByKBEHHOM (DOPME, @ YNCNOBbIE 3HAYEHNS OyKB MOACTABNASATh NIULb B OKOHYATENbHbIE
pe3ynbTaThbl; 0c060e BHMMaHME cnepyeT 06patutb Ha YETKOCTb U306paxeHnst OyKBEHHbIX CMBOJIOB;

7) 3anucw, BbINOSIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MeHee 3 MM, criefyeT BbiNoNHAThL 6e3
CYIECTBEHHbIX MCMPaBNEHUA.

HeBbinonHeHWe 3TUX pekoMeHaaLUuii 3aTpyaHAET NPoBEPKY KOHTPONbHOW paboThl 1 co34aeT TPYAHOCTH NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCMOTPEHUS.

Ecnu nocne npoBepku npenonasaTtenem kakme-nmbo 3aaaum KOHTPObHOM paboThl OKaXyTCs HE 3a4TEHHbBIMU, TO BCE
UCMpaBneHns cneayeT NPoOM3BOAMTb B TOM Xe TETPALM Ha YUCTBIX TMCTAaX, 03arnasneHHblx "PaboTa Hag owwnbkamu".
CTyLEeHT OOMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHsbl npasunibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "gonyleHo K 3awmTe". Kaxnoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHBIX 3a4aHniA OMXHO ObITh
3alyEeHo CTYOEeHTOM O4HO; B NPOLIECCe 3alnThl eMY MpeanaralTcs BONpoCh!, OTHOCAWMECS K NPencTaBNeHHOMY UM
peleHunio 3ana4, BONPOCh NO TEOpUK Mo TEMaM 3a4ady; Kak rnpasurio, CTyoeHTY npensaraeTtcs CaMoCTOSATENBHO PELLNTb
3apady (Mpvumep) No OAHONM U3 TEM 3alULLAEMOro KOHTPONbLHOMO 3a4aHus.

Mocne 3awWmThl KOHTPONLHOW PAboThI, NPEAYCMOTPEHHOR Y4EOHbBIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT [OMYCKAETCS K
3a4€Ty U 9K3aMeHy CornacHo y4ebHOMy MnaHy CneLuanbHOCTM MO COOTBETCTBYIOWEMY pa3aen Kypca TeOpeTUdeckom
MEeXaHVKW.

YKazaHus K BbINOMHEHWIO 3224 KOHTPO/bHOM paboTel no pasaeny "KuHematmka".

3anayum no KUHEMATUKE PEeLlaTCS aHanMTUYECK M CrnocoBoM NyTEM COCTaBNIEHUS YPABHEHWI LBUXEHUS TOUKU, Tena B
BbIBpaHHOI 1nW 3a8aHHo cucteMe koopauHar. MNpy peweHnn 3aaay LenecoodbpasHo NpULEPXUBaTbCs CNenyWero
nnaHa:

1) ycTaHOBWTb 06 BEKT ABUXEHUS (TOUKY UKW TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pac4éTHON cxemMe CUCTEMY KoopamHaTt, Hanbonee yaobHylo Ans coOCTaBneHUs
YpaBHEHWUI OBUXEHWS;

3) onpenennTtb cnocob 3anaHns ABUXEHNS TOUKN;

4) pewnTb NONYYEHHYKO CUCTEMY YPaBHEHWUIA OTHOCUTENIbHO NCKOMBIX BEINYUH.

Mpu peweHnmn 3apay 3apnarHusa K.1 "OnpeneneHne cKOpOCTU 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IBUXeHNs" LenecoobpasHo NpuaepXnBaTbCs Cnepyowero nopsiaka:

1. Vicknoyms U3 3afaHHbIX B KOOPAMHATHON hopMe YpaBHEHUI OBMXEHNS BpeMS t, HaNTN ypaBHEHNE KPUBOM, 4acTb
KOTOPOW (MU LENMKOM BCS KPMBas) SBNSETCS TPAEKTOPUER ABMXEeHUS. HauepTuts B Maclwtabe TpaekTopuio 1 OTMETUTb
Ha Hel NONOXEHNS TOYKW B HaYasbHbIA U B 3a4aHHbIA MOMEHTbI BPEMEHW.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOOUM N3 YpaBHEHWU OBUXEHWUS METOOOM MPOEKLUNA,
npensapuTenbHO MX NpoanddepeHUnpoBas N BbIYMCINB 3HAYEHWS NMPOU3BOOHBIX MNP

t=t1 c.

3. o HarOeHHbIM MPOoEKUUsIM ONpenensioT MOAyM BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakXe KacaTebHOro 1
HOPManbHOro YCKOPEHUIA TOYKMN.

4. BekTOpa CKOpOCTU 1 YCKOPEHWUIA CTPOST MO NOMYYEHHbIM NPOEKUUSM. 3aTeM BbIYMCASIOT Paanyc KPUBU3HDI
TpaekTopun B Touke npwu t=t1 c.

PeructpaumnonHblii Homep 1029193819 am PAEKTPOHHBH
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5. Mpadhmnyeckoe NOCTPOEHNE CKOPOCTU N YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBWiibHOCTU aHaNNTNYECKUX
BblYMCEHWIA. B crniydae, ecnv BblYMCNEHNS SBNSIOTCS BEPHBIMU, BEKTOP CKOPOCTW ByAeT HanpaB/eH no KacaTeNnbHom K
KPWBOW TpaekTopun ABMXeEHUS (418 NpsMONi - CoBnagaeT C OTPE3KOM LAaHHOWM NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
Mocne pasnoXeHns Ha KacaTerbHY Y HOPMalbHYH COCTaBnsoWMe 0aéT B MaclTabe 3Ha4YEHNS STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMx BEKTOPOB, @ TakXXe COCTaBNAAOWMX NOHOrO YCKOPEHWS, MO3BONSIOT NPOBEPATb 3HAKU
3HAYEHWUA OaHHbIX BEINYMH.

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

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

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

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

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

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

MNpuBeném pekoMeHaoyeMbll MOPSOOK PELWEHNs 3TUX 3a4aq.

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

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

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

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

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

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

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

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

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

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

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

3apaum no cTaTvke pelalTcs aHanMTMYecknuM cnocobom nyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXMBaTbCS CRedyolero niaHa:

1) ycTaHOBMTb 06 bEKT PaBHOBECHS;

2) BbISIBUTb BCE CBS3M M NOKa3aTb HA PaCYETHOM CXeMe BCE MX peakumu, a TakXXe BCe aKTUBHbIE CUMbI;

3) onpenennTb BUO CUCTEMbI CUM, AEACTBYIOWMNX HA AaHHbI 0O BEKT paBHOBECHKS;

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

5) cocTaBnTb CUCTEMY YPaBHEHMIA PABHOBECKS pACCMATPUBAEMOro 06 beKTa, HaXoAAWErocs B paBHOBECUM MOL,
OelcTBMEeM NaHHOW CUCTEMbI CUN;

6) pewmnTb NONYYEHHYIO CUCTEMY YPaBHEHUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayv Ha pasHoBecve TBEPAbBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MIOCKON CUCTEMBI CUA, PewatTcs No NnpuseaéHHOMY
Huxe obLemy nnaHy.

YpaBHeHuMs paBHOBECKS TBEPAOro Tena B ciy4yae Npoun3BObHON NMNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHWI paBHOBECKS], CieflyeT CTPEMUTLCS K MOoyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOObI B KAXA0€ U3 HUX BXOLWIIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heobx0anMo MMeTh B
BUY, 4TO Nony4yeHuto Bonee NPoCToi CUCTEMbI YPaBHEHW CNOCOBCTBYET TakXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopavHaT cnenyeT HanpaensTb Tak, YT0Obl OHY BbINW NEPNEHLNKYNAPHBI K HEKOTOPbIM HEN3BECTHBIM PeakLusM.
Torpa aT peakumm B COOTBETCTBYIOWME YPaBHEHNS MPOEKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ons COCTaBneHms
ypaBHEHMWi MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaetcs 60/blue HEN3BECTHBIX PEAKLIMIA (€CNM TONMBbKO 3TO He
YCNOXHWT BbIYUCNEHWE Mned Apyrx cvn). MNpr BelMMCIEHUM MOMEHTOB YacTo BbiBaeT yoobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaensowme n, Nonb3ysCb TEOpemMon BapuHboHa, HaX04NTb MOMEHT CUMbl KAK CYMMY MOMEHTOB 3TUX
COCTaBNSIOLWMNX.

B ctatuke TBEpOoro Tena Hapsagy ¢ 3agadamMu paBHOBECUS OOHOro Tena NpuxoamTcsl paccMaTpmeartb U 3a8a4u
paBHOBECUSI CUCTEMbBI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUMN, COCTOAWEN N3 HECKONbKUX CBSI3aHHbIX HE XECTKO Apyr C
Opyrom yactel. B couneH&HHbIX cucTeMax pasnuyatoT BHEWHWE CBA3U (ONOpbl), CKPENNSoWmMe KOHCTPYKLMIO C Tenamu,
He BXOOSIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAMHSIOWME HACTU KOHCTPYKLIMU MeX Oy COBOi.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTLCS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJ1S BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
oTBEpAEeBaHNs, COrnacHo KOTOPOW cuctemMa cun, OeACTBYIOWNX HA KOHCTPYKLMIO, MPY paBHOBECUW OONXHA
YOOBNETBOPSTh YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLUMS NOCHE OCBOBOXAEHMS OT BHELWHMX OMNOP U He
ocTaércs XEcTKoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKO 370 0B6CTOATENBCTBO EILE HE AenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnm pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTN N COCTaBUTb YPaBHEHNS PaBHOBECMKS 01 OOHOW MY HECKOJSIbKUX YacTel ¢ Y4ETOM peakumi
BHYTPEHHMUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He B0Mblle YACHA BCEX COCTABMEHHbIX HE3aBUCKMbIX
ypaBHeHWI paBHOBecCKS. B aTOM cnyyae 3apgada sBnsetcs ctatndeckn onpenenéHHom.

Bropoii cnocob. KoHCTpyKLmMs cpasy pacyneHseTcs Ha OTAENbHbIE XECTKME YacTW U paccMaTpUBaeTcs pPaBHOBECHE
Kax,now U3 HMUX B OTOENbHOCTA C YH4ETOM BHYTPEHHMX peakLumni.

3apnayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOL AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUM, PELIAIOTCSA MO
N3N0XEHHOMY OBLEeMy nnaHy.

Ins paBHoBecus TBEPLOro Tena nog LeiCTBUEM NPOCTPAHCTBEHHOM CMCTEMbI CMN HEOOXOAMMO 1 [OCTATOYHO, YTOObI
CyMMa NPOEKLMA BCEX OENCTBYIOWMX CUN (aKTUBHBIX U MACCUBHbIX) HA MPOU3BONbHO BbiGPaHHbIE OCK NEKAPTOBbIX
KOOPAMHAT Y CYMMbl MOMEHTOB BCEX CU/T OTHOCUTESNbHO 3TUX OCEN PABHANNUCH HYNIO.

Ons Toro 4tobbl 3aaaya bbina cTaTnyecky onpenenéHHOM, YACNO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 60ree wecTn. Belbupas cuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAuHAT Bbinn
napannenbHbl WY NepPneHaNKYNspHbl K BO3MOXHO 6ONbLUEMY YMCTY HEM3BECTHBIX peakLuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Hayvano KkoopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MOXHO 60onblie HEN3BECTHBIX peakumii. B aTom
Cny4ae OHW He BOMOYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMn ypaBHEHUIA paBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCWTENbHO OCelt KoopamHaTt. B HeKoTopbIx cnyvasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pasnoXuTb CUIY Ha cocTasnsaowme, napannenbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CU/Ibl OTHOCUTENIbHO OCU
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSAOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLUW U NPUTOXEHHbIX K HEW CUT HA MNOCKOCTb, NEPEHANKYNSAPHYIO K OCU, OTHOCUTENIbHO KOTOPOM
onpenensitoTcs MOMeHTbI cui. [1pn 3TOM NPOoeKLMU Cun JalTCsA CO CTOPOHbI MONOXUTENbHOrO HanpaBieHNs OCU.

LleﬂbIO KOHTpOJ'IbHOVI pa60Tb| ABNAETCA npmo6peTeH|/|e HaBblKOB CaAMOCTOATENbHOIO pelweHnsa NocTaBieHHbIX 3a0a4q 1
npopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas pabota cnocobCcTByeT 3aKkpenneHuto, yrinybneHnto n 0606WweHnio TeopeTNYECcKX 3HaHWM, a Takxe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 Pa3HO0BPasHbIX 3a4a4 MEXaHVKU B LIENOM.
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Bonpochl k 3a4eTy:

KnHematuka

1. MpeameT 1 3agayn kKMHemaTku. MpocTpaHCTBO 1 BPEMS B KNacCnyeckon MexaHnke. Cuctema ot-cyéra.

2. BekTopHbI cnocob 3anaHns OBUXEHNS TOYKW. Y PABHEHUE OBUXEHUS, TPAEKTOPUS, BEKTOPbI CKOPOCTU U YCKOPEHNS!
TOYKM.

3. KoopamHaTHbI cnocob 3anaHus OBUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHME TOUKMU.
4. EctecTBeHHbI cnocob 3anaHns OBUXeHUst To4KU. CKOPOCTb, KacaTenbHOE U HOpMabHOE YCKOPE-HUS TOUKN.

5. 3apaum kuHemaTnku abcontoTHo TBEPLOro Tena. [MocTtynatensHoe ABUXEHWe TBEPOOro Tena.

6. Teopema 0 TpaekTopmsx, CKOPOCTAX U YCKOPEHUSIX MOCTynaTebHO ABMXYLLErocs TBEPAOro Tena.

7. BpalweHuve TBEépOoro Tena BOKpYr HEMNOABMXHOWM OCW. YpaBHEHWe BpallaTeibHOro ABMUXeHUs. Yrnosas cCKopocTb U
YyrnoBoe yCKOpeHne TBEpAOro Tena.

8. BpalwweHuve TBEpOOro Tena BOKpYr HEMOABUXHON OCU. BekTopHble oopMy bl A1 CKOPOCTEN U YCKO-PEHUI TOHEK
Bpawlarouerocs Tena.

9. MNnockoe oeuxeHne TBépAoro Tena. CeeaeHne NAOCKOro ABMXEHUS Tena K OBUXEHUIO NNOCKON ourypsbl B ee
MIOCKOCTMW.

10. Nnockoe aBnxeHne TBEPOOro Tena. PasnoxeHne aBMXeHMS NAOCKON comrypbl Ha NOCTynaTenbHOe 1 BpawarefibHoe
OBVXEHWS. YpaBHEeHWS NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne CKOpOCTel To4eK TBEPAOro Tena npu NI0CKOM ABUXEHUN. MIHOBEHHbI LEHTP CKOPOCTEN NNOCKOM
dourypsbi.

12. OnpepneneHne YyCKOPEHWA TOYEK TBEPAOro TeNa Npwv NI1OCKOM ABUXEHUN.

13. [IBuxeHune TBEPOOro Tena ¢ O4HOW HEMOABUXHOM TOYKONW. Yribl Snepa. YpaBHeHUs cpepnyeckoro ABuXeHuns
TBEPOOro Tena.

14. [1BnxeHne TBEPLOro Tena C O4HOW HEMOABUXHOM To4kol. MrHoBeHHas ocb BpauweHus. MrHoBeH-Has yrnosas
CKOPOCTb 1 MTHOBEHHOE YINOBOE YCKOPEHHE.

15. IBuxeHune TBEPOOro Tena ¢ 04HON HEMNOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.

16. IBuxeHune TBEPJOro Tena ¢ 04QHOM HEMOABUXHOW TOYKON. PacnpeneneHne yCcKopeHui To4ek TBEPLOro Tena.

17. CBoboaHoe OBMXeHue TBEPOOro Tena. Teopema 0 CKOpOCTsIX To4ek cBo6oAHOrO TBEPAOro Tena.

18. CBoboaHOE ABMXeHue TBEpaoro Tena. Teopema 0b yckopeHUsix Tovek cBoboaHoro TBEpaoro Tena.

19. KnHematuka CnoXHoro OBUXeHMs To4kK. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CNIOXKHOM OBUXEHU.

20. Teopema 0 CNOXEHWM YCKOPEHUIA B CNOXHOM ABUXEHWUM ToukmM (Teopema Kopuonuca).

Crartuka

21. MNpeamet cTtatvkn 1 eé ocHoBHble 3aaadn. OCHOBHbIE ONPeaeneHNs N NOHATUS CTATUKMN.

22. AKkcrmoma paBHoBecKs AByx cun. AKCoOMa NPUCOeaNHEHNS N CKIOYEHNS ypaBHOBELIMBAOWMXCS cun. Akcmoma
napannenorpamma. AKCMoma paBeHCcTBa AeiCcTBna 1 npotusogenctaus. MpuHumn 3ateepaesaHmns. MpuHumn
0CBO60OXAEMOCTU OT CBA3M.

23. Teopema 0 paBHOBECUM TPEX HEMAPaNIenbHbIX CUA.

24. Cuctema Cxoasimxcs CUn; NpuBeLeHMe K paBHOLERCTBYOWeR. AHanMTMYeckumin cnocob onpenene-Hus
paBHOOENCTBYIOLWEN.

25. [eoMeTpryeckme 1 aHanMTnyeckme yCnoBns paBHOBECUS CUCTEMbI CXOOSWMXCA CUA.

26. MOMEHT cunbl OTHOCUTENBbHO TOYKM (LEHTPA).

27. MOMEHT cusbl OTHOCUTENBbHO OCHW.

28. CB53b MeX Yy MOMEHTaMM CU/bl OTHOCUTENBHO OCU 1 OTHOCUTENIBHO TOYKM, NEXallel Ha OCu.

29. Mapa cun n ee MOMeHT (anrebpanyecknini 1 BEKTOPHbIA MOMEHTbI Napbl). Teopema 06 3KBMBANEHT-HOCTM nap.
30. CnoxeHune nap v ycnoems paBHOBECUS CUCTEM nap.

31. NapannenbHblin NepeHoC cubl (neMMa o napannienbHOM NepeHoce Cunbl). [NaBHbIA BEKTOP W rNaB-Hblii MOMEHT
CUCTEMbBI CUI.

32. NpuBeneHne cncTembl CuN K LEHTPY (OCHOBHas TeopeMa CTatukm).

33. YcnoBwe cywecTBoBaHUS paBHOLENCTBYIOWEN AN CUCTEMbI CUTT.

34. YcnoBus paBHoBeCUst abCONOTHO TBEPLOro Tena nNpu OENCTBMU PaA3NUYHBIX CUCTEM CIN.

35. Tpw popmMbl yCNnoBuin paBHOBECUS MNOCKOW CUCTEMbI CUI.

36. Ctatnyecku onpenensieMble U cTaTMYeckn Heonpenenmmble 3afayv.

37. PaBHoBecue TBEPOOro Tena nNpu Hanuummn TpeHns. TpeHne ckonbXeHus. TpeHne KadeHusl.

38. LleHTp TaxecTn TBEPOOro Tena. Metonpl onpeneneHns LeHTPOB TAXECTU Ten.

CemecTp 4

TeKywWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 5, 6,7

3anava 26.18.
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Macca ctona ctporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xona ctona 0,5 m/c, Bpems
pasroHa 0,5 ¢. Onpegnenutb cuny, HeObXoAMMYIO ANs pa3roHa (cYnTas 4BUXEHNE PABHOYCKOPEHHBIM) U ANis
JanbHenwero paBHOMEPHOro ABUXEHNS CTONa, ecnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxeHumn 0,07.

3apava 27.10.

J[lBa reomeTpuyeckmn paBHbIX U OOHOPOLHbLIX Wapa CaenaHbl 3 pasnuyHbix Matepunanos. MNNOTHOCTM Matepuana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa napatoT B Bosgyxe. CHntasi conpoTuBieHe cpeabl MPonopLMOHanbHbIM
KBaZpaTy CKOPOCTW, ONPenENUTb OTHOLWEHNE MAaKCUManbHbIX CKOPOCTEN WapoB.

3apaya 28.5.

Ins onpeneneHns Macchbl rpy>XEHOro Xene3sHo40POXHOro coctasa Mexay Tennoso3aMun 1 BaroHamm yCTaHoBUAN
nnHamomeTp. CpeaHee nokasaHue AnHamoMmeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTas Habpan
cKopocTb 16 M/C (BHaYane coctas CTOSN Ha MecTe). Hantu Mmaccy 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
MONTHOW OCTAHOBKM paccTosHue s. OI'Ipe,D,enI/ITb KOS(*)(*)I/ILI,I/IeHT TPEeHUA CKONbXeEeHnA, cHnTasd, 4to cuna TpeHuns
nponopunoHanbHa HoOpMaJ/ibHOMY OaBNeHUto.

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

3anava 31.7.

MapawoTtneTt Maccol 70 kr Boibpocuncs na camonérta u, nponetes 100 M, packpbin napawoT. Hantn cuny HaTsxeHus
CTPOMOB, HAa KOTOPbIX YENOBEK OblN MOABELIEH K NapaLtoTy, ECNM B TEYEHWE NEPBLIX MNATU CEKYHI C MOMEHTA PacKpPbITUS
napawoTa, NPy NOCTOSAHHOW Cune CONPOTUBNEHNS OBUXEHMNIO, CKOPOCTb NapawoTncTa yMeHblumnach o 4,3 m/c.
ConpoTtuBneHnem Bo3ayxa ABUXEHNIO YeNoBeKa NPeHebpeYb.

3apava 32.26.

OnpenennTb nepuog ceoboaHbIX kKonebaHuii rpy3a Macchl m, 3aXXaToro Mexay OByMsi MPYXUHaMU ¢ pasHbIMu
koadpdpmumeHtamm xéctkoctn C1 n C2.

3anava 32.71.

"py3 maccol 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSMULNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cnna conpoTtusneHns ABUXEHNIO NPONOpLMOHanbHa nepsoi 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.

3apaya 37.35.
Ha kakom paccTosiHimM OT LieHTpa Macc A0MXeH ObiTb MOABEWEH PU3NHECKINI MAATHIK, 4TOObI Nepunoa ero ka4yaHuii obin
HanMeHbLlnM?

3apaya 38.5.

BblYMCAnMTb KNHETUYECKYIO SHEPTUIO KPMBOLWMMHO-NON3YHHOMO MEXaHN3Ma, ecnv Macca Kpresowuna m, oanHa Kkpusowuna
r, Macca nonsyHa M, onuHa watyHa |. Maccoii watyHa npeHebpeyb. KpmBowmn cyntate 04HOPOLHBIM CTEPXHEM. YrioBas
CKOPOCTb BpaLeHNs KprBowmna w.

2. KoHTponbHas paborta

Tembl 5, 7

KoHTponbHas pabota cocTomT M3 TPEX-4eTbIpEX 3aaa4, KoTopble CTyaeHTbl 6epyT U3 [5] cnncka 0CHOBHOM nnTepatypbl.
Mo pasgeny "OdnHamuka" BLINOAHAOTCS 3agaHus u3 dyucna: .1 - "ViHterpuposaHme onddepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepManbHO TOYKW, HAaXOAsIWenCcs NoL AEACTBUEM MOCTOSAHHbIX cmun”, [.2 - "VIHTerpmpoBaHne
IndodoepeHumanbHbIX ypaBHEHWI OBUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AeicTBmeM nepemenHbix cun”, 1.4
- "ViccnenoBaHme OTHOCUMTENBHOMO OBUXEHNS MaTtepuanbHoi Todkn”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHWIO ABUXEHNS MaTepuanbHon Todkun”, [1.7 - "MNpuMeHeHe TeopeMbl 0 OBUXEHWUW LeHTpa Macce K
nccrnenoBaHuio OBMXEHNS MexaHudeckoi cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 U3MEHEHUW KUHETUYECKOA
SHEPIUM K U3YHEHNIO OBUXEHNS MEXAHNYECKON CUCTEMBI".

3apaHus (M3 Yicna Bbllle NEPEUNCEHHbIX) U HOMEP BapuaHTa (Wugp) onpenensioTcs npenonasaTenem.

KoHTponbHas paboTa BbINONHAETCS B OTAENBbHOWM TeTpaan, Ha 061oxXKe KOTOPOI ykasbiBaeTcs OTAeNeHue,
crneumanbHOCTb, HOMEP rpynbl, Pamunmsa n nHMULManbl CTyaeHTa u Ha3saHue Kageapsbl.

Mpy ohOpPMNEHNN KOHTPOMBHON PaboThbl PEKOMEHOYETCS BbIMOMHATEL CNefyoWwmne npasmna:

1) B TETPaOW OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM 415 3aMeYaHnii PELLIEH3EHTa;
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2) TEKCT YCNoBKS 3a4a4v C YUCNOBLIMI OAHHBIMU NepenucaTtb U3 3a4a4YHuKa nosIHOCTbIO;

3) cocTaBuUTb akkypaTHble YepTexu B MaclTabe C MOMOLLbIO KapaHaala, NMHeNK U UMPKYNs; He JonyckaeTcs
BbIMOJIHEHNE YepTexXen OT PyKu;

4) Ha yepTexax HeobXoaMMO yKasbliBaTb BCe HEOOX0OMMbIE pa3Mepbl U BCe BEKTOPbI, YNOMUHAEMble B PelieHn 3a0a4u;
5) pelweHne 3ana4y apryMeHTMpoBaTb CChiIKaMu Ha OnpeaeneHns, akCMoMbl MU TEOPEMDI;

6) BCe BblYMCNEHNS BeCTM B ByKBEHHOM (DOPME, a YNCNOBbIE 3HAYEHNS OyKB MOACTABNASATh NIULb B OKOHYATENbHbIE
pe3ynbTathbl; 0c060e BHMMaHME cnepyeT 06patutb Ha YETKOCTb U306paxeHnst OyKBEHHBIX CMBOJIOB;

7) 3anucw, BbINOSIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOM BYKB HE MeHee 3 MM, criefyeT BbiNOMHATL 6e3
CYIECTBEHHbIX MCMPaBNEHUA.

HeBbinonHeHWe 3TUX pekoMeHaaLUuii 3aTpyaHAET NPoBEPKY KOHTPONbHOW paboThl 1 co30aeT TPYAHOCTH NMPU ero 3awmTe.
KoHTponbHas paboTa, BbINONHEHHAs CTYLEHTOM He Mo Wudppy (BapuaHTy), Bo3Bpawaetcs 6e3 pacCMOTPEHUS.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3aaaym KOHTPObHOM paboTbl OKaXyTCs HE 3a4TEHHbBIMU, TO BCE
UCMpaBneHns cneayeT NPoM3BOAMTb B TOW Xe TETPALM Ha YUCTBIX TMCTAX, 03arnasneHHblx "PaboTa Hag owwnbkamu".
CTyLEeHT OOMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasnibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "gonyleHo K 3awmnTe". Kaxnoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHniA OMXHO ObiTh
3alVIEeHo CTYOEeHTOM O4HO; B NPOLIECCE 3alnThl eMY MpeanaralTcs BONpOCh!, OTHOCAWMECS K NPencTaBNeHHOMY UM
peleHmnio 3aaa4, BONPOCh NO TeOpUX Mo TEMaM 3a4ad; Kak npasuno, CTyAeHTYy npensaraeTtcs CaMoCTOSATENbHO PELLNTb
3apady (Mpvumep) No OAHOM U3 TeM 3alMLLAEMOro KOHTPONBLHOMO 3a4aHuns.

Mocne 3awWmTbl KOHTPONLHOW PaboThl, NPEAYCMOTPEHHOR Y4EOHbLIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT LOMYCKAETCS K
3a4€Ty U 9K3aMeHy CornacHo y4ebHOMy MnaHy CneLuanbHOCTM MO COOTBETCTBYIOWEMY pa3aen Kypca TeOpeTUYeckom
MEeXaHVKW.

YKasaHusi K BbIMONHEHWIO 3aaa4 KOHTPOsbHON paboTel No pasaeny "OuHaMuka".

3apauun no guHaMrKe pewarTcs aHanMTUY4eckum cnocoboM - NyTéM COCTaBNEHUS YPaBHEHWIA OBUXEHNS TOUKM, Tena B
BblIBpaHHOI 1nn 3aAaHHO CUCTEME KOOPAMHAT.

MNpu pewernn 3apay 3aganuin .1 "ViHTerpmposarue omdpdepeHumanbHbIX YPaBHEHNA OBUXEHNS MaTepunanbHON TOHKHU,
Haxogswenca nog AecTeBMeM NocTosHHbIX cnn” n 1.2 "MiHTerpmpoBaHue amdpdepeHumanbHbIX YPaBHEHNA OBUXEHNS
MaTtepuanbHOW TOYKM, HAXOLSAIWERCs NoL OENCTBMEM NEPEMEHHbBIX Cun" LienecoobpasHo NpUOEpPXMBATLCS CleayioLei
nocnenoBaTenbHOCTH:

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

2) BbISIBUTb BCE CBSI3W U NMOKa3aTb Ha PacyYETHOM CxeMe MHepumanbHyto cucteMy otcyéTta, Hanbonee yaobHyto ans
COCTaBNeHNs yPaBHEHWUI OBUXEHWS;

3) onpenennTtb cNocob 3anaHns ABUXEHNUS TOUKN;

4) cocTaBUTb CXEMy LEWCTBYIOILMX HA MATEPUanbHYHO TOYKY CUM, a B Cly4ae HECBOBOLHOIO ABUXEHNS TOUKM
NpeLBapuTENbHO NPVMEHUTD MPUHLMN 0CBOHOX4AEMOCTH OT CBSI3EN;

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

6) cocTaBUTb HA OCHOBAHWU CXEMbI CU OCHOBHOE YPaBHEHWE OVUHAMMKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopAuHar, T.e. COCTaBWUTb CUCTEMY ANGIPEPEHLNANBHBIX YPABHEHWA LBUXEHUS TOUKU;

7) pewnTb NONYYEHHYIO CUCTEMY YpaBHEHWIA 3aaaqm Kowm OTHOCUTENBHO UCKOMBIX BEIMYUH, T.€. MPOUHTErpupoBaTh
MONy4YEHHYI0 CUCTEMY YpaBHEHWI, ONPenennB NOCTOSAHHbIE MHTErPUPOBAHUS U3 HaYasTbHbIX YCITOBUIA;

8) nponsBecTn KMHeEMaTn4yeckoe nccnegosaHme Nnony4eHHoro peleHus;

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

Mpw pewenunn 3apay 3agaHvs .4 "ViccnenosaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoi Touku" uenecoobpasHo
npuoepXxnearbCs CreayroLero niaHa:

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

2) coCTaBuTb CXeMy AEMCTBYIOWMX HA MaTEPUaNbHYIO TOYKY aKTUBHbBIX CWI1, @ B Cly4yae HECBOOOAHOMO LBMXEHNS TOYKM
npenBapuTenbHO NPUMEHUTb NPUHLMN OCBOOOXAAEMOCTU OT CBA3EMA 1 NoKa3aTb peakuun CBA3eR 1 Cuilbl TPEHUS;

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

4) onpenenutb NepeHoCHyo 1 Koprnonmcosy cunbl MHEpLNK;

5) n3yuntb nBMXEHNE HECBOOOHOM MAaTEPMANbHOM TOUKM, NS YEro K AEACTBYIOWMM aKTUBHBLIM CUNaM 1 peakumsaMm
cBa3elt [o6aBNTb CUMbl MHEPLIAM TOYKM, MOCE YEr0 COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HayasbHble YCNOBUS OBUXEHUS TOYKN;

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

8) n3y4as oTHocUTENbHOE PaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWIA PABHOBECUS aKTUBHbIX CUSI, peakuuii CBS3en 1
NEePEHOCHOW CUJTbl MHEPLNN;

9) npoaHanna3npoBatb Mosly4eHHOE peLleHe C TOYKN 3PEHNS KUHEMATUKMW.

Mpwn peweHnn 3ana4y 3anaHus 1.6 "TIpiMeHeHne OCHOBHbIX TEOPEM ONHAMUKK K UCCRELOBaHUIO OBUXEHNS
MaTtepmanbHoOi ToukKn" LenecoobpasHo NpuAaepXnBaTbCs CreayoLlei NocnenoBaTelbHOCTL:

TpaekTopuio OBUXEHWS TOYKM pa3buBaloT Ha KPUBOMMHENHbBIE Y MPSMONUHENHBIE Y4aCTKu.

Ha Kp1BONMHEHbIX y4acTkax TPaekTopum Ans OnpeneneHns CKOPOCTY TOYKM NCMOMb3YIOT TEOPEMy 06 N3MEHEHNM
KMHETNYeCKO 3Heprum To4KM 1 OerCTBYIOT MO HUXE NpuBEAEHHO CXeMe:

1) BbIBMPAIOT CUCTEMY KOOPAMHATHBIX OCElA;
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2) COCTaBnSIOT CXeMy LENCTBYIOWMX HA TOYKY cuil. B cnydae nayuyeHus OBMXeHUs HeCBOBOAHOW TOYKM, NpeaBapuTENbHO
ocBoboanTb €€ OT CBA3EN, BBELA LEVCTBYIOILNE PEAKLUN CBSASEN;

3) ycTaHOBUTb 3HAa4YeHMSa MOAYNENn CKOPOCTEN B HA4YaIbHOM 1 KOHEYHOM MONOXEHUSX, HanpaBmB NX Mo KacaTenbHOM K
TpaekTopuu,

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

5) 13 nony4msLlIerocst ypaBHeHNs onpeaenntb NCKOMbIE BENNYWHDI.

Ha npaMonunHeiHbix yHacTkax OBUXEHNS TOYKU PYKOBOACTBYIOTCS CneayownmM:

a) B CNyyae 3afaHusl 4JIMHbI y4acTka NpUMEeHsIoT TeopeMy 06 N3MEHEHNW KMHETUYECKOW SHEPTUN TOUKU B MHTErPanbHOM
doopme Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHns BPEMEHW ABUXEHMUS TOYKM MO NPSAMONMHEAHOMY Y4acTKy MPUMEHSIOT TEOpeEMY 06 M3MEHEHU
KOnNMyecTsa ABUXEHWNS TOUKM B MHTErpanbHon cpopme. MNpn 3TOM NpuaepXnBaloTCs Cneytowero anroputma pelleHns:
1) BbIBMPAIOT KOOPAMHATHYIO CUCTEMY;

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

3) COCTaBnsItOT HA OCHOBAHUM TEOPEMbl 06 M3MEHEHMMN KONNYECTBA ABUXEHNS TOUKN ONs ClyYas ABUXEHUS TOYKN NO
NAOCKOCTWN fBa CKanspHbIX ypaBHEHUS, MPOEKTUPYS BEKTOPHOE BbipaXeHue TeEOPEeMbl Ha KOOPANHATHbIE OCU;

4) N3 9TUX ypaBHEHWIH ONPeaensitoT UCKOMbIE HEN3BECTHbIE.

IOns onpeneneHns naBneHns ABMXYILEACS TOYKN HA HEMOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YOT UAN OCHOBHYIO
TEopeMy OVHaMUKKM B MPOEKLMMW HA TNABHY HOPMarb, UK, MPUMeHsis npuHumn Mepmaxa - dunepa - Janambepa ons
marepuasibHON TOYKK, 3anNUCbIBAKOT ypaBHEHNE KMHETOCTAaTMKM B NMPOEKLNN Ha rNaBHyo HopMasb K KpUBOW, B KOTOPOE
BXOAWT LEHTPOBEXHas cuna MHepLun.

3apaum 3apaHusa [0.10 "TprmeHeHne TeopeMbl 06 USMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MexaH14ecKoi cucTembl" LenecoobpasHo pewaTb B Takon NocnenoBaTelbHOCTH:

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

2) onpenenntb HadalnbHble N KOHEYHble CKOPOCTU TOYEK U yrnoBble CKOPOCTWU TeNn CUCTEMbI. Ecnu 3apaHbl ypaBHEHNA
OBNXEeHNA Ten (TO'—leK), TO NX yrnosble CKOPOCTN N CKOPOCTU LLEHTPOB MACC BblHMCNAKOTCA ONA ntoboro MoMeHTa BpEMEHMU;

3) BbIpasnTb BCE CKOPOCTU U YINIOBbIE CKOPOCTU TEN HYEPE3 UCKOMYIO BENTNYMHY;
4) cocTaBUTb BbIpaXeHUe ANs KNHeTUHECKON SHEPTUN CUCTEMBI;
5) onpenenntb NyTw, NPOMAEHHBIE TOYKAMU NMPUNOXEHNS CUN NPY NMPOXOXAEHUN TENOM 1 PACCTOSHUS S;

6) NMPUMEHUTb TEOPEMY 06 N3MEHEHUN KUHETNYECKOM SHeprmm n n3 coctaBNeHHOro BbipaxeHus onpenenntb NCKOMyo
BENNYUHY.

Llenbto KOHTpONbHOW paboTbl SBNSETCA NPMOOpPeTEHNe HaBbIKOB CAMOCTOSITENIbHOMO PeLeHns NOCTaBeHHbIX 3a4ay 1
npopaboTka COOTBETCTBYOWMNX TEM, UCMONb3YEMbIX ANS UX PELIEHUS.

KoHTponbHas paboTa cnocobctByeT 3akpenieHuio, yraybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHWI, a TakXe
MPUMEHEHMIO 3TNX 3HAHWI K PEWEHNI0 pa3HO0BpasHbIX 3a4a4 MEXAHVKU B LIENOM.

3aver

Bonpocbl k 3a4erty:

OuHamnka

1. MpenMeT 1 OCHOBHbIE 3aa4n AnHamMuky. OCHOBHbIE MOHSTUS U 3aKOHbI KNAacCUYeckol MexaHuku. ViHepumanbHas
cuctema oTcyéTa. MpuHUMN OTHOCUTENBHOCTY KNAacCUYeckoi MexaHunkn. OCHOBHbIE NPeACTaBMEHNS O NMPOCTPAHCTBE U
BPEMEHN.

2. OudbdpepeHumanbHble ypaBHEHNS! OBUXEHNS MaTepUanbHOM TOYKU B UHEPLUMANbHOW cUCTEME 0TCHETa NP Pa3nnyHbIX
cnocobax 3apaHns nBuxeHus. Cunbl B guHamuke. Teopema 06 M3MEHEHNUN KONMYECTBa ABVXEHNS MaTepUanbHOM TOYKN.

3. Bropas ocHOoBHas 3agaya AvHamMyky Ons TO4KM U e€ peleHne B YacTHbIX Cryyasx 3agaHns cunbl. MNMpamonvHenHoe
OBUXEHWe MatepuanbHOn TOYKU Nog OeACTBUEM CUSibl, 3aBUCSIILENR OT BPEMEHU; NPA-MOVHENHOE ABUXEHWE
mMartepuanbHON TOYKW Nog OeACTBUEM CUSbl, 3aBUCSILLEN OT MONOXEHUS TOYKM; NPAMONUHENHOE OBMXEHWE MaTepuasnbHO
TOYKW NOL OEACTBUEM CUMbI, 32BUCSLLEN OT CKOPOCTU TOYKM.

4. Teopema 06 U3MEHEHUW MOMEHTA KONMYECTBA OBVXEHWUS MaTepuanbHoi Touku. Cnyyai coxpaHeHnsl MoMeHTa
KONMYeCcTBa OBUXEHUS MaTepuanbHOM TOYKN.

5. 9nemeHTapHas pabota cunbl; pabota Ha KOHEYHOM NyTu. Teopema 06 N3MEHEHUN KUHETUYECKOI SHEPrK
mMaTtepuanbHON TOYKHN.

6. MoTeHumanbHble cunbl. CNoOBOE none, yCnoBMs NOTEHUMANbHOCTM CUI0BOrO NMossi. 3aKOH COXPaHEHUS MEXaHNYECKO
9Heprumn marepuanbHon Todku. VIHTerpan aHeprun. NoHaTne 0 paccemBaHnm NOMHOM MEXaHNYECKOM SHEPruun.

7. MNMoTeHumanbHasa sHeprus cunbl TaXecTu. MNMoTeHumanbHas aHeprus Nons LeHTpanbHbix cun. MNMoTeH-unanbHas sHeprmng
BOCCTaHaBnMBatowWemn Cusibl NPYXWHbI.

8. KonebartenbHoe OBMXeHNe MatepuanbHoi Touku. CBoboaHble HeaaTyxatowme konebaHns Matepu-anbHON TOHKN.
YpaBHeHue 1 rpadouk cBoboaHbIx konebaHuin. AMNnuTyaa, 4actorta v cpasa konebaHuii.

9. 3atyxatowme konebaHms MatepuanbHOM TOYKN. 3aBUCUMOCTb KOOPANHATLI MaTepuanbHoOM TOYKM OT BPEMEHM MPW
3aTyxatowmx konebaHumsax (cnyyai Manoro conpoTUBAEHUS, CyYai 6oNblIOro conpoTMB-NeHusl). Anepnoanyeckoe
OBUXEHNEe TOYKN.
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10. BbiHyXAeHHble kKonebaHusi MaTepranbHoi To4YkK. BbiHyXaeHHbIe konebaHns npu 0TCYTCTBUWN CO-NMPOTUBIEHNS.
KoadhdouumeHT OnHaMnyHocTU. SlBneHme BreHwni.

11. BbIiHy>XAeHHbIe KonebaHus MatepranbHON ToUKK. BbiHyXaeHHble KonebaHus npy oTCYTCTBUM CO-NPOTUBIEHNS U NpU
p = w. 5IBNeHne pesoHaHca.

12. KonebaTtenbHoe OBUXeHWe MatepuanbHOi ToUKU. BeliHyXAeHHbIe konebaHusi Npy Hanuymnm BS3KOro CONPOTUBNEHUS.
OnpegneneHne oblwero pelweHns HEOLHOPOLHOrO ANddEPEHLNANBHOMO YPaBHEHNS Bbl-HYXXAEHHbIX KonebaHwiA.
13. AMnnuTya, Yactota u goasa BbiHYXAEHHbIX KonebaHui.

14. IuHamunka HecBoboaHoOWM MaTepuranbHoi Touku. Cesau. MpuHUMN ocBoboXxaaeMocT oT cBa3n. Teo-pema 06
N3MEHEHNN KUHETNYECKON SHEPrMmn Anst HecBOOO4HOro ABMXEHUSI.

15. InddbepeHumanbHble YpaBHEHNS OBUXEHUS MaTepuanbHOM TOYKM N0 3a0aHHOW HEMOABUXHOW KPU-BONA.
16. MatemaTnyecknii MasiTHUK. BeiBog chopmynbl neprona konebaHnii MaTeMaTniyecKoro MasiTHuKa.

17. OCHOBHOE ypaBHEHVEe OVHAMVKN OTHOCUTENIbHOMO OBUXEHWS; epeHocHas U Kopruonmcosa cusibl MHEPLN.
OTHOcUTEeNbHOE paBHoBecKe. TeopeMa 06 N3MEHEHNN KUHETUYECKOW SHEPrn B OTHOCUTENb-HOM OBUXEHUN.

18. MexaHudeckasi cucTema; knaccuepukaums cun, oeicTByowmx Ha cuctemy. CBolicTBa BHYTpeHHMX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepuun Tena.

19. ,ﬂ,mmq)epeHumaanble YpaBHEHUNA OBNXEHNA CUCTEMbI MaTepuanbHbIX TOYEK. Teopema O OBMXEHUN LeHTpa Macc
CUCTEMDbI.

20. Teopema 06 N3MEHEHMW KOIMHECTBA OBUXEHNS MeEXaHNYEeCcKol cucTeMbl. IHTerpan konmyectea OBMXEHNS
MEXaHN4YEeCKOMN CUCTEMbI.

21. MOMEHT KonnyecTBa OBUXEHNS MEXAHNYECKOA CUCTEMBI (KVIHeTVI‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HENno4ABM>XHOIro
LLeHTpa 1 OTHOCUTESNIbHO HEMOOBMXHON OCWU. TeopeMa 06 U3MEHEHUN KMHETUYECKOrO MOMEHTA. MHTeraJ'I KWHEeTn4ecKoro
MOMeEHTa.

22. KnHetnyeckas Heprusa MeXaHn4ecKol cucTeMbl U crnocobbl eé BbluncneHus. KnHetunyeckas Heprusa TBép,ﬂ,OFO Tena
B Pa3/INYHbIX Cny4YasX OBUXKEHUA. MomeHT nHepumn TBép,EI,OFO Tena.

23. Teopema 06 U3MeHEeHUW KMHeTUYECKO 3Heprn MexaHm4eckom cuctembl. PaboTta (anemeHTapHas paboTa cunbl,
nonHas pabota cunbl, CyMMa aieMeHTapHbIX paboT cu, cyMMa nonHbIX paboT cun). YCno-sus, Npv KOTopbIX
cobnioaeTcst 3aKOH COXPaHEHNs NMOMHON MeXaHWYeCcKol SHEPrU CUCTEMbI CO CBA3S-MU.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHo-periTUHroBas cmcteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpoOnsi OesiTeNibHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUPOBaHUSA KOMMETEHLUN 6annos
Cemectp 3
TeKyuLUi KOHTPONb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3afaHne No OCBELEHMIO onpeaenéHHbIX TEoPETUYECKNX
JomauHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeImonHAETCS NMMCbMEHHO AoMa U 1 10
3ajaHue cpaétca npenogasatento. OueHMBaOTCA BNafeHne Matepuanom no teme
paboTbl, aHANNTUYECKME CNoCOBHOCTU, BNafeHe MeTOAaMM, YMEHNS N HaBbIKW, 2 10
HeobxoauMble 4515 BbINOSHEHWS! 3aAaHUIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B YacCkl ayanTopHoi paboTbl. Obyyarowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 30
BbINO/HAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNnaaeHme
MEeToaMu, YMEHMS N HaBbIKW, HEOOXOAUMbIE AN BbINOMHEHWS 3a0aHNIA.
3aver 3auéT HaueneH Ha KOMMEKCHYI0 MPOBEPKY OCBOEHMS OUCLINMNHDI. 50
O6yuatowmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) n Bpems Ha
MOAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MW KOMMbIOTEPHOWA
gopme. OueHnsaeTcs BnageHme Matepmanom, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSITb HY>XXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannae
NPO6NEMHBIX CUTYaLMA N PeleHnn NPaKTUHECKMX 3aaaHuii.
PeructpaunoHHbli Homep 1029193819 OAEKTPOHHEBEH
Crparmua 18 s 22, " 1l YHHBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
CemecTp 4

TekyLLUA KOHTPONb

MucbmeHHoe  |OByvatolwmecs nonayyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB MW peleHntio 3aaady. PaboTta BeiImonHAETCS NMMCbMEHHO AoMa U 1 20
3afaHve cnaércs npenogaeatento. OLueHMBaOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe METOAAMMN, YMEHNS 1 HaBbIKW,
HeobxoauMble ON151 BbINOMHEHWS! 3aAaHUIA.

KoHTponbHasa |KoHTponbHas paboTta NpoBOANTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoiaeHHOro MaTepvana. Pabota 2 30
BbINO/MHAETCS B NMCbMEHHOM BULe U caaétcst npenoaasatento. OueHnBaoTcs
BnafeHne maTeprasnoMm rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, YMEeHUs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a4aHUI.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHue (3aaaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
gopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWIA.

7. MNepeyeHb OCHOBHOW U [ONOMHUTENBHON Y4eOHOW nuTepaTypbl, HEOOXOAUMOW Asi OCBOEHUS OUCLUMNINHDI
(monyns)

7.1 OcHoOBHas nuTeparypa:

1. f6noHckuin A.A. Kypc TeopeTtundeckoit mexaHukn: Ctatuka. KnHematuka. JuHamuka [TekcT] : y4ebHUK ons cTyq. By30B
no TexH. cred. - 16-e uaga, ctep. - Mockaa : KHoPyc, 2011. - 608 c. - Bubnuorp.: ¢c. 597 - ISBN 978-5-406-01977-1. (220
9K3.)

2. Mewepckuii V.B. 3ama4m no TeopeTmyeckoin MexaHuke [OneKTpoHHbI pecypc]: y4ebHoe nocobue. 5-e nsg., cTep.
/mog pen. B.A. Manbmosa, [.P. MepkuHa.- CaxkT-MNeTepbypr : spatenbctso TaHb', 2012. - 448 c.: un. - (Y4ebHuku ans
By30B. CneuunanbHasa nutepatypa). - ISBN 978-5-9511-0019-1. - URL: https://e.lanbook.com/book/2786#book_name

3. CHopHUK 3a0aHnii ans KypcoBbIx paboT no Teopetudeckol mexaHuke [TekcT] : yuebHoe nocobue ans BTy3os / A. A.
Si6noHckuii [w ap.] ; non pen. A. A. Sl6noHckuir. - 17-e naa., ctep. - Mockea : KHOPYC, 2010. - 392 c. : un., cxemsl. -
Bubnuorp.: c. 382-383. - MNpucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

7.2. OononHutenbHaa nuteparypa:

1. Ouesckuin B.A. Teopetudeckas MexaHvka. VIHTepHeT-TecTupoBaHne 6a30Bbix 3HaAHWUIA [DNEKTPOHHBIR pecypc]:
yuebHoe nocobue/ B.A. Ouesckuii, A.B Ouescknii.- CaHkT- MNetepbypr: N3patenscTeo Naxb', 2010. - 144 ¢.: un. -
(YuebHukm ans By3oB. CneuuvansHas nutepatypa). -ISBN 978-5-8114-1058-3.- URL:
https://e.lanbook.com/book/128#book_name

2. batb M. U. TeopeTnyeckas mexaHuka B npuMepax u 3agadax. Tom 1. Ctatnka n kmHematnka [SneKTpoHHbIA pecypc]:
yuyebHoe nocobue / M. . bartb, . 0. IOxaHennnse, A. C. Kenb3oH.- 12-e nag., ctep. - CaHkT- MNetepbypr:
N3paTenbcTBo NaHb', 2013. - 672 c.: un. - (YuebHukn ons By3os. CneuunanbHas nuteparypa). - ISBN 978-5-8114-1022-4
(O6wnin).- ISBN 978-5-8114-1035-4 (Tom 1).- URL: https://e.lanbook.com/book/4551#book_name

3. batb M. W. TeopeTnyeckasi MexaHvka B npuMepax 1 3afadax. Tom 2. [JunHammka [OneKTpoHHbIi pecypc]: y4ebHoe
nocobue / M. . Bartb, I'. 1O. OxaHennage, A. C. Kenb3oH.- 12-e usg., ctep. - CaHkT- Metepbypr: Mapatensctso 'aHb',
2013. - 640 c.: un. - (YuebHnkmn ans By3os. CneuunansHas nutepatypa).-ISBN 978-5-8114-1022-4 (O6wumit).- ISBN
978-5-8114-1021-7 (Tom 2) - URL: https://e.lanbook.com/book/4552#book_name

4. Tapr C. M. Kpatkuit kypc TeopeTnyeckoin MexaHukm [Teket] : yuebHuk ons sty3os / C. M. Tapr. - 12-e usg., ctep. -
Mockaa : Boicwas wkona, 2002. - 416 c. : un., Tabn. - Mpeam. ykas.: ¢c. 409-411. - Pex. MO. - B nep. - ISBN
5-06-004329-0. (95 2k3.)

5. baiipamoB @.[1., Baiipamos B.®., ®apaees A.P. Kpatkuii Kypc no KMHeMaTuke To4Kn: y4ebHoe nocobue -
HabepexHble YenHbl: 3a-80 HYM KDY, 2014. - 30 c. - Kadeapa MuK (50 ak3.)

6. baipamos ®.[., AboynnuHa A.M., ®apaees A.P. CnoxHoe LBUXEHUE TOUKU: METOLNYECKME YKa3aHUs. -
HabepexHble YenHbl: M3an-so Kaml, 2004. - 25 c. - Kadeapa MuK (50 ak3.)

7. baiipamoB @.[1., AbaoynnuHa A.M., ®apaees A.P. Teopusi MOMEHTOB 1 Nap CUM: METOANYECKUE YKa3aHUS K
NpakTU4ecknM 3aHsATUSM. - HabepexHole YenHol: M3a-so Kaml, 2004. - 21 c. - Kagpeapa MuK (50 ak3.)

8. baipamos ®.[., Mypcanumos M.X., XakumoB P.I". TeopeTuyeckas MexaHuka: paboyas nporpamma, MeToamyeckue
yKasaHus 1 NpuMepbl BbINONHEHUS 3a4a4 KOHTPOSbHbIX paboT Ansi CTYAEHTOB 3204HON DOPMbl 0ByYeHNs. -
HabepexHble YenHbl: M3g-so Kaml, 2003. - 134 c. - Kacdpeapa MuK (50 ak3.)
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9. baiipamos b.®., baiipamos ®.[1. Kpatkuii kypc TeopeTnyeckoi mexaHmkn. Hactb 1. Ctatuka: yuebHoe nocobue. -
HabepexHble YenHbl: 3a-80 HYN KDY, 2017. - 111 ¢. - Kachenpa MuK (50 ak3.)

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

9BC ZNANIUM.COM - http://znanium.com/
ObC Mapatenbctsa "JlaHb" - http://e.lanbook.com/
OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)

Bug pa6ot

Metoanunyeckue peKoMeHaauun

nekuummn

CunctemMatnanpoBaHHbIe 3HaHUS NO M3y4aeMon AUCLUNANHE 3aKNaabiBalTCs Ha NEKLMOHHbIX
3aHATUSAX, MOCELWEHME KOTOPbIX yHawmmmcs 06s3atenbHo. B xone nekuum oHy BHUMATENbHO Cnenat
3a X0O0M M3NOXEHUs MaTepuana nekTopa, akkyparHo BegyT KOHCNeKT. KOHCnekTupoBaHmne nekumm -
0[Ha 13 POPM aKTUBHOW CAMOCTOSTENbHOW PaboTbl, Tpebytowas HABLIKOB U YMEHUI KPATKO,
nocnenoBaTenibHO 1 NIOrM4HO POPMUPOBATL MONOXEHNS TEM. HESICHbIE MOMEHTbI BbIICHSIOTCS B
KOHLe 3aHATUS B OTBEAEHHOE Ha BONPOCHI Bpems. PekomeHayeTcs B Kpatyariime Cpoku nocne ee
npocnywuneaHms npopaboTtatb Matepuan, a KOHCMEKT LOMOMHUTbL Y OTKOPPEKTNPOBATD.
Mocnepytowas paboTa HaL TEKCTOM NEKLUUM BOCNPOU3BOANT B NAMSATV €€ COAepXaHune, No3BonseT
OOMONHUTL 3anucb, BbIOENNTb rMaBHOE, TBOPHYECKU 3aKpennTb martepuan B namaTu.

npakTnyeckune
3aHATNA

MoceweHmne un pa60Ta CTyAeHTa Ha NPakKTU4eCKOM 3aHATUMN MO3BOJNIAET B NnpoLuecce peweHns
npakTn4eckmnx 3agay n KonneKTnBHoro O6cy)K,D,eHI/19I pe3ynbTaTtoB UX pelweHns rny6>Ke YCBOUTb
TeopeTuyeckue nonoxXeHns, chopMnpoBaTb OTAeNbHble NpakTUYeckne yMeHUs U HaBblku, HayYnTbCA
npaBuibHO o06ocHOBbIBaATb MeTOoAWKY BbINOTHEHNA pacyeToB, HEeTKO U nocnenoBatesibHO NpPoOBOAUTb
pacyeTbl, oopMynnpoBaTb BbIBOAbLI N NPEenNoXeHNs. PaboTa Ha NPakKTN4eCKOM 3aHATUN OaeT
BO3MOXHOCTb CTYyAEHTY BCECTOPOHHE U3y4nTb ANCUNNINHY N NOATrOTOBUTbCA ONS CaMOCTOSATENbHOMN
pa6OTbI. B npouecce BbINMONTHEHNA ayOANTOPHbIX NPaKTUN4eCKnx pa60T CTyOeHT noareepXxnoaet
NnonyyeHHble 3HaHUSA, YMEHUS N HABbIKW, KOTOPble DOPMUPYIOT COOTBETCTBYIOWMNE KOMMNETEHLN.

camocTos-
TenbHas
paboTa

CamocTosiTenbHas pabota cTyoeHTa npegnonaraet paboTy ¢ Hay4HOW 1 y4ebHO nuTepaTtypon,
yMeHVe co3gaBaTb TeKCTbl. YPOBEHb U FybuHA YCBOEHUS! AUCUMMINHBI 3aBUCAT OT aKTUBHOM U
cuctemMaTnyeckon paboTbl Ha NEKUMSIX, U3YHEHUS PEKOMEHOO0BaHHON MTEPAaTypbl, BbINOIHEHUS
KOHTPO/bHBIX MMCbMEHHbIX 3a4aHWii. B cnydae 3aTpyaHeHWiA, BO3HMKAIOWMX NPU M3y4eHnn y4eBHol
LUCUMMNVHBI, CTYAEHTaM criedyeT obpalarbes 3a KOHCYNbTauMer K npenonasarento, peanmays
pasfnyHbie KOMMYHMKALVNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYNbTaumm (HEMOCPEACTBEHHO B
YHVBEPCUTETE B Yacbl Npnéma npenogaBatens, 3a04Hble KOHCYnbTauumn (MoCcpeacTBOM 31IEKTPOHHOW
nouThl).

NMMCbMEHHOE
AomalliHee
3ajaHue

ﬂpvl BbIMNOIHEHUW MUCbMEHHbIX AOMALIHUX 3a0aHnii HeobXoAUMO cHavYana npoynTaTtb OCHOBHbIE
NOHATUA N NOoAXoObl MO TeMe 3aaaHnA. ﬂpm BbINOJIHEHNIN YNpa>kHeHUA nnn 3agadn Hy>KHO cHa4vana
NMOHATb, 4TO Tpe6yeTC$| B 3aa4e, Kakon TeOpeTquCKMIZ Matepuman Hy>XHO NCNOb30BATb, HAMETUTb
nnaH peweHnsa 3agayn, a 3aTtem nNpucTynnTb K pacHeTam n coenatb Ka4eCTBEHHbIN BbIBOL.

KOHTpONbHAA
pabota

Mpw BBINOAHEHNW KOHTPONBbHOW PaboThl HEOOXOAUMO BCMIOMHUTb XO4, PELLEHUS aHaNorMyHbIX 3a4ay
Ha NPaKTUYECKNX 3aHATUSIX. 3HAKOMCTBO C OCHOBHOI 1 AOMONHUTENbHOM NMTEPATYPON, BKIKOYas!
CrnpaBoYHbIe N3[aHNs, 3apyBexXHbIe MCTOYHUKM, KOHCTMEKT OCHOBHBIX MOM0XEHWIA, TEPMUHOB,
cBeAeHWn, Tpebytownx Ans 3arnoMUHAHNS 1 SBNISIOWMXCS OCHOBOMONAratwWwmuMy B 3TON TEME.

3a4ver

Mpwn noaroToBke K 3a4éTy HEOBXOANMO ONMPATLCSA Ha NEKLUUW, @ TAKXKE HA 3HAHWSA 1 YMEHUS,
MONYYEHHbIE HA NPaKTUYECKMX 3aHATUSAX B TeUEHNE ceMecTpa. Kaxablii 3a4€THbI BuneTt coaepxut
[lBa TeopeTnyeckux sornpoca u 3aaady. CTyneHT, nokasaslWwnii BLICOKWI YPOBEHb BrafeHns
3HaHUSMM, YMEHVSMW 1 HaBbIKammn Mo NPeanoXeHHOMY BOMPOCY, CYATAETCS YCNEWHO OCBOMBLUUM
yuebHbIi kypc. B cnyvae 60nblioro konnyectsa 3aTpyaHEHW Npu packpbiTUm Bonpoca CTyLEHTY
npegnaraeTcsd NOBTOPHas NOAroToBKa M Nepe3ayér.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX NMPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuniauHe (MORyno), BKOYasi nepedeHb NPorpamMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHune gucumnnuHbl "TeopeTrnyeckas MexaHvka" npeanonaraet UCMonb30BaHye Creayowero NporpaMmMHOro
obecneyeHuns 1 MHPOPMAaLIMOHHO-CNPABOYHBIX CUCTEM:
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YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnumotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeckme
KOMMAeKChbl, MOHOrpadgouu, astTopedpeparbl, AMccepTaLmnm, SHLMKIONEANMN, CMOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeeparnbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons aHHOW OUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTea "/laHb" , DOCTYN K KOTOPOi NpenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKIto4aeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenbets y4ebHOM nuTepaTyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKAM U3LAHUSIM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBREeHU A ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbBIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ans GaHHOW OUCUMMNINHBI UIMEETCS B HANM4YMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyyatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CcTyOeHTa" SBNSeTCs 3NeKTPoHHON BrubnunoTtedHoi cuctemoit (36C), npepocTasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONoAHUTENbHBIM MaTepmnanam, NpuobpPeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepalnbHbIX FOCyAapCTBEHHbIX
o0bpas3oBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEpPaTypbl.

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayo)

OcBoeHvie ancumnanHbl "TeopeTnyeckas MexaHuka" npeanonaraeT UCMONb30BaHNe Cremytowero
maTtepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopusi COCTOUT 13
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOV3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHnst U nepenadmn anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyNIbTUMEAUAHOMO NPOEKTOPa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOWM CUCTEMbI, @ TakXe UHTePakTUBHOM TPUBYHbI
npenonasaTens, BKAoYaoWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCs KNoYeBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCEl CUCTEMOI, He OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obydatolmxcs B yA06HOR 1 [OCTYMHOM
LNst HUX OOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 00y4eHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOpPnopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHeT. KoMnbioTepHoe 06opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

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

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE ANS Pa3NNYHbIX NOfb30BaTENEN;

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

- co3[aHne BO3MOXHOCTEN ANns 0byyatoWwmxcs BOCNPUHUMATL OAHY M Ty Xe MHpopMaumio N3 pasHbiX UCTOYHWUKOB -
HanpuMep, Tak, 4Tobbl NULA C HAPYLWEHNSAMIX cnyxa NonyYann MHopMauuto BU3yanbHo, C HAPYLIEHNSMU 3PEHMS -
ayaunarnbHo;

- NPVYIMEHeHNEe NPOorpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMbIX
OVCLMMNAMHON, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOINIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 NPogounto NOAroToBkM MpoMbINEHHOE 1 rpaXAaHCKoe CTPOUTENLCTBO .
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