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Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

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 1 kypce B 1, 2 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 NPOMEXYTOYHOrO KOHTPOS ANCUUMNMUHBL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 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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Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. [Npeamet n
1 |[Pasmentl apucuMnAnHLI, NX 3aaa4m. 1 3 5 0 39
"|CnoxHoe OBuMXeHWe ToYKKU, TBEPOOro
Tena.
Tema 2. lNnockoe OBuxeHne
TBEPOOro Tena. BpaweHve TBEPAOro
2.|Tena BOKpYr HEMOABUXHOWN TOUKMW. 1 3 2 0 39
CBoboaHoe LBMXEHMEe TBEPLOro
Tena.
Tema 3. Ctatunka. OCHOBHble
3.|MoHSATUA 1 akCKOoMbI cTatukun. Teopus 1 3 2 0 39

MOMEHTOB 1 nap cun.

Tema 4. PaBHoBecue abcontoTHO
TBEPAOOro Tena. PasHoBecne Tena
4, 1 5
npv Hanudum TpeHns. LleHTp 3 0 39
TAXeCTN TBEPAOro Tena.

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

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

Tema 7. O6wme TeOpeMbl AMHAMKKM
mMaTepuanbHOM TOYKU 1

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

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

Tem 'ﬁ@ﬂﬂ ?@ Jﬂ?p,enbl ahcudnnnbini, hx shnaun. EnoxHge neuxkHme Tqukm, TBEEROrO Tena.
OHF!TVIe o OVI'-lI/IBOCT

MNpehmpry a|/|x 3apaqyf. KuHemapuka Tougu. Cnocobbl 3ajiaHus aBnXxeHUfi Toukn. KnHematukia
TBE Fo—Tefa |uriﬁTi/‘|c 00 &6COMOTHO |Dcp FOM-TeRe; ﬂuCT‘y’u FeAbHOEe-ABYEKGHE TBépﬂurG R Zir= upai.i.i,cHi/‘lc

TBE BrdedHa BOKPYr HENoOOBUXHON OCW. 16 16 0 176

Tpa puUa 1 YPABHEHUE NRUNXESHAS TQUKA HAXOXNSHS CKOPOCTIA 1 YCKOPeHIAS Touk BpauatensHoe GRuXeHUe

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

PerncrtpaumoHHbiin Homep 1029193719

3AE
CrtpaHuua 4 u3 21. [ 11 VHITI

A 5 (1,



Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

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 1
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 2
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 1
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 2
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 1

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.

3apgaya 12.1.
Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npu TOPMOXEHMW OH NONydYaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMs [0 Npuxoda noesna Ha CTaHLUWIO U Ha KakoM OT HEeE pacCTOSIHAM OONXKHO BbiTb HAYaTO TOPMOXEHNE.

3apaya 12.9.

Moesn nBmxeTcs paBHO3aMeONeHHO 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 ABUXEHWUS No 3TOW Oyre.

3anava 12.13.

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

(x, y - B caHTuMeTpax, t - B cekyHmax). Haiitn 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 nBuxeTcs B NNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMs HaxoaomuTcs Ha nonyokpyxHocTtn CAD, a
cama npsiMast BCé BpeMs NpoxoamT Yyepes3 HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSMOW,
coBnapatoulen ¢ toukor C, B TOT MOMeHT, koraa paamnyc OA nepneHamkynspeH CD, ecnm n3BecTHO, YTO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3anava 18.15.

MonayH B kpuBowmnHo-non3yHHoro mexaHnama OAB asuxeTcsa no oyroeon Hanpasnswowein. Onpenenitb KacatenbHoe u
HOpManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpneowmn OA
BpalaeTcs, MMes B faHHbIi MOMEHT YrfioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HyJIO.

3apaya 19.2.

ApTnnnepuincknin cHapag, OBurascb B aTMocpepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbio W. OLHOBPEMEHHO
OCb CHapsaa z BpalaeTcs C YrinoBoi CKOPOCTbIO W1 BOKPYr ocu |, HanpaBneHHOM Mo KacaTenbHON K TpaekTopum LeHTpa
Taxectn C cHapsga. Onpenenutb CKOpOCTb To4ku M cHapsaa B ero BpawarenbHoM asuxeHuun, ecnu CM=r \ n otpesok
CM nepneHamnKynsipeH ocu z; yron Mexay ocsimu z u | paseH a.

3apaya 23.57.

Peka Hesa Te4ét ¢ BOCTOKA Ha 3anapg no napanneny 60 rpagycoB CEBEPHOW WNPOThI C OTHOCUTENBHOM CKOPOCTbIO 1,11
m/c. HaiiTn coctaensitowme abCconoTHOro YyCKopeHns YacTuubl Boabl. Paguyc 3emnn R=6370 km.

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 3, 4
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3anaya 1.3.

Ha nHe waxTbl HaxoauTCs YenoBek Beca 640 H; nocpencTBoM kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 610K, YENOBEK
yoepxusaet rpys B 480 H. 1) Kakoe naBneHue okasblBaeT YENOBEK Ha [HO WwaxTbl? 2) Kakoi Hambonblmii rpy3 OH MOXeT
yaepxaTb C NOMOLbo kKaHaTta?

3apnaya 2.6.

CrepxHu AC n BC coennHeHbl Mexay cob0i 1 ¢ BEPTUKANbHON CTEHOM NOCPEACTBOM WapHNPOB. Ha wapHupHbIi 6ont C
beincTeyeT BepTukanbHasa cuna P=1000 H.

OnpenennTb peakuumn 3TUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii ctepxHeM AC o CTEHOI,
paseH 30 rpaaycam, a yron, coctaBnsiemblin ctepxHem BC co cTteHoi, paseH 60 rpagycam.

3apava 2.17.
[Ba ognHakosbix umnmHapa | Beca P kaxabiii noaBelweHbl Ha HUTSX K Todke O. Mexay Humm nexint umnmHap |l Beca Q.
Bcs cuctema HaxoomTes B pasHosecuu. LlunuHgpel | He kacatotes apyr gpyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbIM HUTBLIO C BEPTUKANbIO, M yriom b, 06pa3oBaHHbIM NPSMON, Npoxoasielt Yepes ocu uunuHapos L u ll, ¢
BEPTUKanNbo.

3anaya 3.10.

K ooHOpoOHOMY CTEpXHIO, AnvMHa KOTOporo 3 MeTpa, a Bec 6 H, noaseleHbl 4 rpy3a Ha paBHbIX PaCCTOSHMSAX APYr OT
apyra, npu4ém aBa KpanHux - Ha KOHUax cTepxHs. Nepsbiii rpy3 cnesa Becut 2 H, kaxablii nocnenyowmn taxenee
npenbioywero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLa Hy>XHO NOABECUTb CTEPXEHb, 4TOBbI OH OcTancs
rOPU3OHTASIbHBIM?

3apaya 4.10.

OnHopogaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLIOM Ha rnafakuii FOpU3OHTaNbHbIA MO, APYrUM - Ha
rnaakyto nnockoCTb, HakKNOHEHHYIO nofd yrnom 30 rpadycos K FOpM30oHTY. Y KOHUa B cTepxeHb nogaepxusaercs
BEPEBKOW, NepekuHyTol Yepes 6ok C v Hecylwei rpys P; yactb Bepésku BC napannenbHa HakNOHHOM NNOCKOCTH.
MpeHebperas TpeHneM Ha Broke, onpenennTb rpy3 P v cunbl BaBneHns Ha Non 1 Ha HAKNOHHYI NNOCKOCTb.

3apnaya 4.62.

HaiiTu MOMeHTbI cn NPUBOLOB B WAaPHUPaX MEXaHN3Ma poboTa-MaHuMnynsTopa, HaxoAslWerocs B paBHOBECUM, KOra

BTOPOE 3BEHO MOAHATO Mo yrnom 30 rpamycos kK ropn3oHTy. Macca o6bekTa MaHunynuposaHus 15 kr. OnuHbl 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3anaya 5.11.

Ha HaknoHHOI NnockoCcTW NexXxuT npsiMmoyronbHblli 6pyc B Beca 400 H. K HeMy ¢ nomoubio Tpoca nprcoeanHaoT
npsimoyronbHbili 6pyc A Beca 200 H, KOTOpbIiA, CKOMb3st MO HAKNOHHOM MNOCKOCTU, HaTsArmBaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAKNOHHOM NnockocTbio fa=0,5 n fB=2/3. ByaeT nu cuctema B fanbHeneM HaXoauTbCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHUS, AEeCTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yaoepXunBaeTCsa B BEPTUKA/IbHOM MOJIOKEeHUN nNocpencTsom '-IeTpréX CMMETPUYHO PaCNONOXEHHbIX OTTAXEK.
Yron Mexny KaxnbiMy OBYyMSA CMEXHbIMU OTTAXKAMU paBeH 60 rpagycam. Oﬂpe,ﬂ,eﬂl/lTb AaBneHne MadTbl HAa 3eMJI0, eClin
HaTaXeHune Kax,u,0|7| N3 OTTAXEK paBHO 1 KH, a Bec MayTbl 2 kH.

3anava 7.12.

Bec pannomauTbl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Maute npunoxeHsl cuna HaTsaxeHust aHTeHHbl F=20 kH 1 Ha
BbICOTE 6 M - paBHOLECTBYyOWas cun aaeneHns setpa P=50 kH; 06e cunbl ropuaoHTanbHbl M PacnonoXeHbl BO B3aMMHO
nepneHa4nKynspHbIX MIOCKOCTSAX; BbICOTA MayThl pasHa 15 M. Onpenenutb pesynbTUPYIOWYIO peakumio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apgaya 8.9.

CTon cTOWT Ha TPEX HOXKax, KOHLbI KOTopbix A, B 1 C 06pa3sytoT paBHOCTOPOHHMIA TPEYrofbHUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém ueHTp TaxecTu ero pacnonoxeH Ha septukann zOO1, npoxoasiwei Yyepes ueHtp O1
TpeyronbHuka ABC. Ha ctone nomelwéH rpys p B Todke M, KoopamHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHne Kaxaom HOXKM Ha non.

3. KoHTponbHas pabora

Tembl 1,2, 4

KoHTponbHas paboTa cocTouT 13 TPExX-4eTbipéx 3aaaqy, KoTopble CTyAeHTbl 6epyT 13 [5] cnmcka OCHOBHOM NuTepatypbl.
Mo pasneny "KnHematmka" BbINONHAOTCS 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOUKM MO
3afaHHbIM ypaBHeHNaM eé neunxeruns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM v BpawarenbHom asmxeHusax", K.3 - "KuHematunyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepnenexHne abcontoTHOM CKOPOCTM U abCONOTHOMO YCKOPEHMUS! TOHKN".

Mo pasneny "Ctatmka" CTyAeHTbl BEIMOMHAOT 3a4aHns U3 CNeLyIoWero Yucna Huxe nepedncneHHoix: C.1 -
"Onpepnenexve peakuunii onop TBépaoro Tena”, C.2 - "OnpeneneHve peakunii onop 1 CU B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpepneneHne peakuumii onop COCTaBHOM KOHCTPYKUMK (cuctema asyx ten)”, C.5 - "PaBHoBecue C y4ETOM
cuenneHus (TpeHnsa nokos)", C.7 - "OnpeneneHune peakuuii onop TBépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

3agaHus (M3 Ynucna Bbllle NepedncneHHbiX) 1 HoMep BapraHTa (Wngp) onpenensioTcs npenogasaTenem.
KoHTponbHas paboTa BbINONHAETCS B OTAENBHOW TETpaan, Ha 06N10oXKe KOTOPO yKa3biBaeTCs OTAENEHNE,
crneumnanbHOCTb, HOMEP rPynMbl, PamuamMa n nHMULManbl CTyaeHTa u Ha3BaHne Kkageapsl.

Mpy 0odbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BbIMONHSATL Cnenytowne npasuna:
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1) B TETPaOV OCTaBnNATb NONS WMPKHOW 3,5 - 4 CM 415 3aMeYaHunii PeLLeH3eHTa;

2) TEKCT yCnoBus 3aaayn C YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4a4HKKa NONHOCTbIO;

3) cocTaBuTb akkypaTHble YepTexu B MaclTabe ¢ MOMOLbIo KapaHaala, MMHEeNnK U LMPKYNs; He fornyckaeTcs
BbINO/IHEHNE YEPTEXEN OT PyKU;

4) Ha yepTexax HeobxoOMMO ykasblBaTb BCe HEOOXOAUMbIE PA3MEPbI U BCE BEKTOPbI, YNOMVHAEMbIE B PELIEHNN 3a0a4lL;
5) pelweHune 3agay apryMeHTMpoBaTh CCbIIKaMy Ha ONpeLaeneHns, akCMoMbl UNN TEOPEMBI;

6) BCe BbluMCeHns BeCTu B ByKBEHHOM (hOpMe, a YMCNOBbIE 3HAYeHNS ByKB MOACTABASATh IULb B OKOHYATENbHbIE
pe3ynbTathl; 0cob0e BHMMaHWe cneayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucuy, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NOYEPKOM C BbICOTOW BykB HE MeHee 3 MM, criefyeT BbiNONHATL 6e3
CYLWECTBEHHbIX NCMPaBeHNIA.

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

Ecnn nocne npoBepku npenogasartenem kakme-nnbo 3afadm KOHTPONbHOM paboThl OKaXYTCS HE 3a4TEHHBIMMI, TO BCE
ucnpaeneHus cnegyet NPOn3BOAUTb B TOM Xe TETPaAM Ha YMCTbIX IUCTax, o3arnaeneHHbix "PaboTta Han ownbkamm".
CTyneHT QonmXeH UCnpaBnTb BCE OTMEYEHHbIe owunbku. Ecnn 3anayun pewweHsl NpasunbHO, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKOM "nonyleHo Kk 3awmTe". Kaxnoe n3 AonylleHHbIX K 3aWmnTe KOHTPONbHbBIX 3a4aHuUiA OMXHO ObITh
3aLWMLeHo CTyOeHTOM O4HO; B MpOoLEecce 3alnTbl eMy NpeanaralnTcs BONPOCh, OTHOCSAIWMECS K NPeaCcTaBNEHHOMY UM
pelweHnto 3aaad, BONpoCh! MO TeopMU NO TeMaM 3a4ad; Kak Npasunio, CTYAEHTY npeanaraeTcs CaMOCTOSATENbHO PeWnTb
3agadvy (Npvmep) No O4HOM U3 TeM 3alULLAEMOro KOHTPONLHOMO 3a4aHns.

Mocne 3awwmTbl KOHTPOMBHOW PaboThl, NPEeaYCMOTPEHHOR Y4eBOHbIM MNaHOM B AAHHOM CEMECTPE, CTYAEHT [OMycKaeTCs K
3a4€Ty U aK3aMeHy cornacHo y4ebHOMy nnaHy creLmnanbHOCTM MO COOTBETCTBYIOWEMY pasen Kypca TeopeTuyeckoi
MEXaHUKMW.

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

3azaun no KMHeMaTuke pewarTcs aHanMTNYeCKUM crnocoboM NyTéM COCTABNEHUS YPABHEHW OBUXEHUS TOYKW, Tena B
BbIOpaHHO MK 3afaHHOM cucTeme KoopamHat. Mpu peweHnn 3atad LenecoobpasHo NpuaepXMBaTbCs Cnemyowero
nnaHa:

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

2) BbISIBUTb BCE CBSI3W U NOKA3aTb HA PACYETHOM CXeMe CUCTEMY KOOpAMHAT, Hanbonee yoobHyo Ans COCTaBNEHUS
YypaBHEHWU OBUXEHUS,

3) onpeaenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) pewnTb NoNy4YEeHHYI0 CUCTEMY YPaBHEHUA OTHOCUTENBHO NCKOMbIX BEMIVYWH.

Mpwn peweHnn 3anay 3anaHus K.1 "OnpeneneHne CKOpoCTy U YCKOPEHNS TOHKM MO 3af4aHHbIM ypaBHEHUAM eé
IBUXEHUS" LenecoobpasHo NpUOEPXMBATLCS CNEOYIOWEro nopsaKa:

1. VICKNo4mMB 13 3a4aHHbIX B KOOPAMHATHON hopMe ypaBHEHMWI OBUXEHNS BpeMS t, HANTW ypaBHEHWE KPUBOW, YacTb
KOTOPOW (MU LENMKOM BCS KPMBAs) SBNSIETCSA TPAEKTOPMEN ABMXEHUS. HauepTuTb B MaclTabe TPAeKToOpUo 1 OTMETUTb
Ha Hel NONOXeHWS TOYKM B Ha4anbHbIA 1 B 3a0aHHbIA MOMEHTbI BPEMEHMN.

2. [Mpoekunn BEKTOPOB CKOPOCTU N YCKOPEHMNS TOYKM HAXOOUM U3 YPaBHEHUA OBUXEHUS METOOO0M NPOEKLMA,
npensapuTenbHO MX NpoanddepeHUnpoBaB 1 BbIYUCINB 3HAYEHWS NMPOU3BOOHBIX MNP

t=t1 c.

3. Mo HanAeHHbIM MPoEKUMAM ONpeaensoT MOLYNN BEKTOPOB CKOPOCTU M YCKOPEHWS, a TakxXe KacaTenbHOro u
HOPMasnbHOro YCKOPEHWI TOYKMN.

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

5. 'padpmnyeckoe NOCTpPOEHNE CKOPOCTU U YCKOPEHUS SIBNSETCH KOCBEHHbIM KOHTPOIEM NPAaBUIbHOCTU aHaNNTUYECKNX
BbluMCNEHUIA. B cnyyae, ecnu BbIYMCIEHUS SBASIKOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByAeT HanpaBneH No KacaTenbHOM K
KPUBOW TpaeKkTopumn ABUXEHUS (AN5 NPsSIMO - coBnagaeT ¢ OTPE3KOM JaHHON NPsIMOI), a BEKTOP MOSIHOI0 YCKOPEHUS
nocne pasnoXeHust Ha KacaTeNlbHy U HOPMallbHYKO COCTaBnswWmMe JaéT B MacliTabe 3Ha4YEHUS 3TUX COCTABNSHOLWMX.
Kpome TOro, HanpaeneHus aTUX BEKTOPOB, a TakXe COCTaBNAoWMX NOMHOro YCKOPEHNS, NO3BONAIOT NPOBEPSTb 3HAKM
3Ha4YeHU OaHHbIX BENUYUH.

Mpu pewennmn 3apaum K.2 "OnpeneneHne cCKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNbHOM OBMXEHUsX" BHaYane onpenensitot koadoguumeHTbl G, Mpu KOTOPbIX OCYLLecTBNsieTcs Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCMob3ys 3aaHHble KUHEMATUYECKME CBA3W ABUXEHMWS TEN, ONPELENoT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpeMeHm t=t1 ¢. ST 3anaum pekomeHayeTcs pewartb B
cnegytouem nopsiake:

1. Vicnonb3ys 3agaHHble yCnoBus OBMXeHNs rpysa 1 onpegenstot noctosiHHble C. MoctosiHHbie CO n C1 onpegenstoTtcs
13 3a8aHHOro ypasHeHus asuxeHuns rpysa npu t=0 ¢, a noctosiHHaa C2 onpegnensercsa n3 ycnosms, 4to npu t=t2 c
KoopauHata rpysa pasHa x2. Takum obpa3oM, ypaBHeHVE OBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO AaeT
BO3MOXHOCTb BbIYUCAINTb €F0 KMHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHUE) B N0HOA MOMEHT BPEMEHM

2. OnpenensoT KMHEMaTUYECKNE XapakTepmucTrki (YrnoBble CKOPOCTb U YCKOpPEeHWe) koneca, KOTOPOMyY NPpUHaANEeXnT
Toyka M. 1ns 3T0ro 3anncbiBalOT ypaBHEHUS, CBA3bIBAIOWME BpaLWaTebHbIe OBUXEHNS KacaloWwmxcs OKPYXHOCTEN,
BblPAXXEHHbIE B PABEHCTBE NMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XXHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXke!) npn n3BeCcTHOW CKOPOCTM TOYEK OOHOW U3 HUX.

3. o naBecTHbIM hopMynam onpenensoT CKOPOCTb, BpawaTenbHyo 1 LEHTPOCTPEMUTENbHYIO COCTaBAsoWmne
ycKopeHus Toukm M, a Takxe nonHoe eé yckopeHue.
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4. NokasaB Ha pPUCYHKEe MexaHn3Ma HanpasneHUs yrnoBbiX CKOPOCTU 1 YCKOPEHUS Koneca, Ha KOTOPOM pacnonoxeHa
To4ka M, NnpoBOAAT HanpaBneHNs BEKTOPOB CKOPOCTU, LLEHTPOCTPEMUTENBHOIO, BpalaTenbHOro 1 NOAHOro YyCKOPEHWiA
3TOW TOYKW.

Mpw pewexnn, 3aaay 3anaHns K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamMo TiaTeNnbHO U3yynTb
NPMBEAEHHOE HMXE PeLIEHNE U MPUMEHNTb ONUCAHHBIE TaM CNOCOObI K PELLEHMIO 3aa4y CBOEro BapuaHTa.

MNpuBeném pekoMeHaoyeMbI MOPSALOK PELEHNS 3TUX 3a4aq.

1. HaxoosT MrHOBeHHbIN ueHTp ckopocTen (MLIC) Tena, coBepliatowero niockoe ABMXEHNE.

2. OnpegnensoT YrnoByO CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4km B u C (310 3BeHO coBepaeT niaockoe
OBUXEHNe).

3. BoluncnsoT ckopocTty Todek B n C, Ha prcyHKe nokasbiBaloT HanpaBneHns yrnoBol CKOPOCTM 3BEHA, COBEPLIAIOWErO
NNOCKOe ABUXEHUE, BEKTOPOB CKopocTel Tovek B u C.

4. MpoBepsatoT NPaBMIbHOCTb BLIYUCAEHNUI MOOynen ckopocTen Todek B n C.

5. OnpenensioT yrnoBoe yCKOpeHne 3BeHa, COBEPLLAIOLLENO MIIOCKOE ABMXEHUNE, a TakXe yckopeHuns Todek B n C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTU OT BUAa NPeanoXeHHOro MexaHmama pasnnyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. [Ins MmexaHM3moB C Koneécamu HanpasneHus HU YCKOPeHNs To4ku B, H1 yckopeHmns Todkn C 3apaHee
HensBeCTHbl. OfHaKO 45 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSIOWMX
YCKOPEHMS TOYKW. YTNOBOE YCKOpPEeHWe 3BeHa, COBEPLLAIOLLEro NNOCKOe ABUXEHNE, B KPUBOWMMHO-IIATYHHOM MEXaHN3Me
paccymTbiBaeTCS

nocne onpeneneHns KacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABMXHbLIMU 1 HEMOABMXHBLIMU KONECAMU, YYMTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
InddepeHLNpOBaHNS YrnoBOA CKOPOCTU 3BEHA, COBEPLIAIOLLErO NNOCKOE ABMUXEHUE, MO BPEMEHMW C AaNbHENAINM
npeobpasoBaHNEM 3TOMO BbIPAXEHUS BLIYUCUTL YTIOBOE YCKOPEHME 9TOro 3BeHa. B MexaHnamax ¢ oboumu
NOABUXHbBIMU KONECcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOPEHMEe 3BeHa, COBEPLLAIOLLEro
NNOCKOe ABUXEHUE, PABHO HYIIO.

6. Ha pucyHke nokasbiBaloT HanpasneHme yrinoBoro yCKoOpeHus 3BeHa, CoBepLLalowWwero nnockoe asmxeHune. Ins
KPMBOLMMHO-WATYHHOrO MEXaHM3Ma HanpaBneHne 3Toro YriaoBoro YCKOPeHWs COOTBETCTBYET MNONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro yCKOpeHns To4ku B npu oTHocuTensHoM BpalweHuun 3seHa AB Bokpyr nontoca A. [1ns
MexaHu3Ma C 0OOHUM NOABUXHbBIM KONIECOM HanpasfieHne yrnoBoro yCKOpeHUs 3seHa, CoOBepLIaiowWero nnockoe
OBUXEHVe, OnpenenseTcs HanpasneHNeM yrioBoro yCKOPeH1s KprMeowuna.

IOns peweHuns 3agayn n3 3aganus K.7 "OnpeneneHne abcontoTHOM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npensaputenbHo nsyymte Temy "CnoxHoe OBvXeHue TOYKU" 1, TOrAa, UCMOoNb3ys TEOPEMbl O CNOXEHWUM CKOPOCTEN 1
yCcKopeHun Toukm (Teopema Kopuonuca), npuoepXxmsantecb cnemyowein nocnesoBarensHOCTU 4eACTBUN:

1. B Hayane Heob6x04MMO YCTaHOBUTb OTHOCUTENBHOE MOoXeHue To4dkn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnu nony4yeHHoe 3Ha4YeHre LyroBoli KOOpAuHaThl ByneT oTpuLaTenbHbIM, OTNOXNUTE To4Ky M1 Ha pucyHKe ¢ opyroi
CTOPOHBI OT ToukK O. MpUMEPHO LN NONOBKHbLI BAPMAHTOB To4ka M MOXET oBuratbcsi B 060MX HanpaeneHnsix ot
HavanbHOWM TOYKM OTCHETA OyroBOWM KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHNE KOTOPOW 3a4aH0 €CTECTBEHHbIM
cnocobom. Moatomy, ecnu 3HaYEHNE NO-NYYUTCS NONOXUTENbHBIM, MONOXEHWE TO4KM M COOTBETCTBYET NMOKa3aHHOMY Ha
pucyHke.

2. Ncnonbaysa ondgepeHUnpoBaHme 3aaHHbIX ypaBHEHNUI OBMXEHNIA Tena n To4ku M, HaliamMTe KOMNOHEHTbI CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM M OTHOCUTENBHOM ABUXEHNSX, a Takke NoBopoTHOe (Kopronmcoso) yCKOpeHNEe B AaHHbINA
MOMEHT BpPeMeHU 1 B HangeHHOM rnonoxeHun M1 Toukm M oTHocuTenbHo Tena (nput = t1 ¢).

3. AbBcontoTHas CKOpPOCTb TOUKM M HaxoamuTCcs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHON 1 MepPeHOCHOM ckopocTeid. B
npvBenEHHbIX BapnaHTax 3aaHns nepeHocHoe ABuXeHue Tena D MoxeT ObiTb BpawaTtenbHbIM UK NOCTYNaTeNbHbIM.
4. OnpepnensitoT abCoONOTHOE YCKOPEHMWE TOUKM KaK reOMETPUYECKYO CYMMY NEePEeHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4umn) Kopuonucosa (MOBOPOTHOIO) YCKOPEHIA.

5. C uenbio caMonpoBEPKN PEKOMEHOYETCS NONYYEHHbIE BENNYMHBI NOKa3aTb HA PUCYHKE M CNOXUTb UX FTEOMETPUYECKM.
3apaum no cTaTvke pelaloTcs aHanMTMYecknum cnocobom NyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXMBaTbCs Ceayolero niaHa:

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbISABUTb BCE CBSA3M W MOKa3aTb Ha PacyETHOW CxeMe BCe MX peakuun, a TakxXe BCEe akTUBHbIE CUIbI;

3) onpenennTtb BUA CUCTEMbI CWJI, AEACTBYIOWMX HA JaHHbIA 06 bEKT PaBHOBECHS;

4) BbIbpaTb Hanbonee ynobHyIO ONs COCTABNEHNS W PELIEHNS YPaBHEHWI PABHOBECUS CUCTEMY KOOPLAMHAT;

5) cocTaBuUTb CUCTEMY YPaBHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 bekTa, HaXO4sIWEerocs B PaBHOBECUN MO,
OENCTBMEM OAHHOW CUCTEMBI CUN;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEJINYMH.

3anayn Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MAIOCKONA CUCTEMBI CUN, PEAaTCs NO NpMBeAEHHOMY
HUXe obweMy nnany.
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YpaBHeHNs paBHOBECKS TBEPLOroO TeNa B Clyyae NpoOU3BObLHOW NMNOCKON CUCTEMbI CUT MOXHO COCTaBUTb B OLHOW U3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKS], CieflyeT CTPEMUTLCS K MOyYeHnto Hambonee
MPOCTON CUCTEMBI YPABHEHWI, 4TOBbI B KAXA0€ U3 HUX BXOLWIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heob6x0aMMO MMETb B
BUY, 4TO Nony4eHUto Bonee NPoCToi CUCTEMbI YPaBHEHW CNOCOOCTBYET TaKXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopavHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINM NEPNEHLMKYNAPHBI K HEKOTOPBIM HEN3BECTHBIM PeakLusM.
Torpa atTu peakuuy B COOTBETCTBYIOLME YPABHEHUS NPOEKLMNIA He BOALYT. C 3TOM Xe Lenbio TOUKM AN COCTaBNEHNS
yPaBHEHMW MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaeTtcst 60nblue HEN3BECTHBIX PEAKLIMIA (€CNM TONBbKO 3TO He
YCNOXHWT BbIYUCNIEHUE Mned Apyrx cun). MNpr BeIMMCIEHN MOMEHTOB YacTo BbiBaeT yaobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaBnsowWme 1, NONb3ysicb Teopemoit BapnHboHa, Hax0AUTb MOMEHT CUMbl KaK CYMMY MOMEHTOB 3TUX
COCTaBnSAOWMX.

B ctatuke TBEpPLOro TENa Hapsay ¢ 3a4ayaMu PaBHOBECKS OOHOMO Tena NPUXOAMUTCS paccMaTpueath 1 3a4aquu
PaBHOBECUSI CUCTEMbI COYNIEHEHHDBIX TEN, T.€. KOHCTPYKLIMU, COCTOSILLEN N3 HECKOMBbKNX CBA3AHHBIX HE XECTKO LPYr C
LPYrom yacTeit. B couneHEHHbIX CUCTEMAX pasnuyatoT BHELHNE CBSA3M (OMOpbI), CKPEMNSOWME KOHCTPYKLMIO C Tenamu,
He BXOOSIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAVHSIOWME HAaCTU KOHCTPYKLIMU MeX Oy COBOiA.

PelweHre 3anay paBHOBECKS COUNEHEHHBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTECS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJiS BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro TBépaoro tena. NpaBoMepHOCTb COCTABNEHUS STUX YPABHEHWI CnesyeT N3 akCnoMbl
0TBEpAEBaHUS, COrnacHoO KOTOPOiA CMcTemMa Cun, OEeACTBYIOWMX HA KOHCTPYKLMIO, NPW PaBHOBECUW LOMXHA
YOOBNETBOPSTh YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLMS NOCHE OCBOBOXAEHMS OT BHELWHMX ONOP U He
ocTaércs XECTKOoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKO 370 0B6CTOATENBCTBO ELLE HE LenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTW N COCTABUTb YPaABHEHWS PABHOBECUS ONS OLHOW UM HECKONBbKUX YacTewl ¢ y4ETOM peakuui
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He O0Mblle YACHA BCEX COCTABMNEHHbIX HE3aBUCKMbIX
ypaBHeHWI paBHOBecKS. B aTOM cnyyae 3apgada sBnseTcs ctatndeckn onpenenéHHom.

Bropoii cnocob. KoHCTpyKLmMS cpa3y pacyneHseTcs Ha OTAeNbHbIE XECTKME YacTW U paccMaTpUBaeTcs PaBHOBECHE
KaXAol 13 HUX B OTAENBHOCTM C Y4ETOM BHYTPEHHUX PeakLUmiA.

3afayn paBHOBECUS TBEPLbIX TEM, HAXOAAWMNXCS NoA LEACTBMEM NPOCTPAHCTBEHHOW CUCTEMbI CUA, PELIaoTCS Mo
N3N0XEHHOMY 0BLEeMy nnaHy.

Ins paBHoBecus TBEPLOro Tena nog AeiCTBUEM NPOCTPAHCTBEHHOM CUCTEMbI CMN HEOOXOAMMO 1 [OCTATOYHO, YTOObI
CyMMa NPOEKLMA BCEX OENCTBYIOWMX CUN (aKTUBHBIX U MACCUBHbIX) HA MPOU3BONbHO BbiGPaHHbIE OCK 1EKaPTOBbIX
KOOpAMHAT 1 CyMMbl MOMEHTOB BCEX CUN OTHOCUTENBHO 3TUX OCE PABHSANNCH HYNIO.

Ons Toro 4tobbl 3aaaya bbina cTaTyecky onNpenenéHHOM, YACHO HEM3BECTHDIX, BXOOSWMX B 3TU YPABHEHUS, HE OOMXHO
6bITb 6oree wecTn. Belbupas cnucteMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAamHaT Bbinn
napannenbHbl WY NepPneHanKYNspHbl K BO3MOXHO B0NbLUEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYypPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano koopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 60onblie HEN3BECTHBIX peakumii. B atom
Cnyyae OHU He BONOYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMN ypaBHEHUIA paBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCMWTENbHO OCelt KoopamHaT. B HeKoTopbIx cnyyasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pPasnoXxmTb CUY Ha COCTaBASOWME, NapanieNbHble KOOPANHATHBIM OCAM, U HAXOAUTb MOMEHT CUMbl OTHOCUTENBHO OCY
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLMMW 1 NPUNOXEHHbBIX K HEA CUA HA NNOCKOCTb, NEPNEHAUKYNSAPHYIO K OCU, OTHOCUTENBHO KOTOPOM
onpenensTCs MOMEHTLI cuil. [py 3TOM NPOEKLUN CUN JAKOTCSA CO CTOPOHbI NMONOXUTENBHOrO HanpasieHUs OCH.
Llenbto KOHTpONbHOW paboTbl SBRSETCA NPMOBpPETEHNE HABLIKOB CAMOCTOSTENBHOMO PELEHNS NOCTaBNEHHbIX 3a4ay U
npopaboTka COOTBETCTBYIOWMX TEM, UCMONb3YEMbIX L5 UX PELLEHUS.

KoHTponbHas pabota cnocobCcTByeT 3aKkpeneHuto, yrinybneHnto n 06006WweHnio TeopeTNYECcKX 3HaHWM, a Takxe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 Pa3HO0BpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3auert

Bonpochl k 3a4eTy:

KuHematnka

1. NpenmeT 1 3anaym kuHeMaTuku. NpoCTPaHCTBO 1 BPEMS B KNAacCU4eCcKol MexaHuke. Cuctema oT-cyéTa.

2. BekTopHbI cnocob 3anaHns ABUXEHNS TOYKW. Y PaABHEHUE OBUXEHUS, TPAEKTOPWS, BEKTOPbI CKOPOCTU 1 YCKOPEHNS
TOYKN.

3. KoopamHaTHbI cnocob 3anaHus OBuXeHns. TpaekTopus, ypaBHEHUS OBUXEHWS], CKOPOCTb 1 YCKO-PEHME TOYKMU.
4. EcTecTBeHHbIn cnocob 3anaHns aBmxeHust Toukn. CKopocTb, KacaTenbHOe U HopMasibHOE YCKOPEe-HUS TOUKN.

5. 3apaun knHematukn abcontotTHo TBEpOoro Tena. MocTtynatensHoe ABUXeEHWe TBEPOOro Tena.

6. Teopema 0 TpaekTopnsX, CKOPOCTSAX M YCKOPEHNSX NOCTynaTenbHO OBUXYLWErocs TBEpJOro Tena.

7. BpaweHune TBEpOOro Tena BOKpyr HEMOABMXHOW OCW. YpaBHEHME BpallaTebHOro ABUXEHUS. YrnoBas CKOPOCTb U
yrnoBoe yckopeHue TBEpAoro Tena.

8. BpalweHune TBEpOOro Tena BOKpyr HEMOABMXHOK ocu. BekTopHble (oopMy bl 41 CKOPOCTEN 1 YCKO-PEHWIA TOYEK
BpalLawLlerocs tena.

9. Nnockoe nBuxeHne TBEpAOro Tena. CeeaeHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NNOCKOM conrypbl B ee
MNOCKOCTHM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbiin Homep 1029193719
Crpanuvua 13 n3 21.

A



Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

10. Nnockoe aenxeHve TBEPHOro Tena. PasnoxeHne aBrMxXeHMS NAOCKON comrypbl Ha NOCTynaTenbHOe 1 BpawareibHoe
OBVXEHWS. YpaBHeHWS NNOCKOro ABUXEHNS Tena.

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

12. OnpepneneHne yCKOPEHWA To4eK TBEPAOro Tena Npw NIOCKOM ABUXEHUN.

13. [IBuXeHune TBEPOOro Tena ¢ O4HOW HEMOABUXHON TOYKOW. Yrnbl Oinepa. YpaBHeHs cpepnyecKoro ABuXeHuns
TBEPOOro Tena.

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

15. IBuxeHune TBEPOOro Tena ¢ 04HOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.

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

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

18. CBoboaHOE ABMXeHUe TBEpOoro Tena. Teopema 0b yckopeHUsix Toyek cBoboaHoOro TBEpaoro Tena.

19. KnHematuka CnoXHoro OBUXeHMs To4kK. TeopemMa 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 CTaTUKN.

22. AKkcrmoma paBHoBecKs AByx cun. AKCroMa NPUCOeanHEHNS N CKIOYEHNS ypaBHOBELIMBAOWMXCS cun. Akcroma
napannenorpamma. AKCMoma paBeHCcTBa AeiCcTBna 1 npotusodenctaus. MpuHumn 3ateepaesaHmns. MpuHumn
0CBO60OXAEMOCTU OT CBA3MN.

23. Teopema 0 paBHOBECUM TPEX HEMApanIenbHbIX CUA.

24. Cuctema Cxoasmxcs CUA; MpUBELEHME K PaBHOLEMCTBYOWER. AHanMTMYeckunii cnocob onpenene-Hus
paBHOOENCTBYIOLWEN.

25. [eoMeTpryeckme 1 aHanMTnyeckme yCnoBmns PaBHOBECUS CUCTEMbI CXOOSWMXCA CUA.

26. MOMEHT cunbl OTHOCUTENbHO TOYKM (LeHTPA).

27. MOMEHT cusnbl OTHOCUTENBbHO OCHW.

28. CB53b MeX Yy MOMEHTAMM CU/bl OTHOCUTENBHO OCU 1 OTHOCUTENIbHO TOYKM, NEXallel Ha OCuU.

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

31. NapannenbHbln NepeHoC cuibl (neMMa o napanfienbHOM NepeHoce Cunbl). [NaBHbIN BEKTOP W rNaB-Hblii MOMEHT
CUCTEMbBI CUI.

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

33. YcnoBwue cywecTBoBaHUS paBHOLENCTBYIOWEN ANS CUCTEMbI CUTT.

34. YcnoBus paBHoBeCUst abCONOTHO TBEPLOro Tena npu NENCTBMU Pa3NUYHbIX CUCTEM CUI.

35. Tpw hopmbl yCnoBuin paBHOBECUS MNOCKOW CUCTEMbI CUI.

36. Ctatnyecku onpenensieMble N cTaTMYeckn Heonpenenmmble 3afayv.

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

38. LleHTp TaxecTn TBEPOOro Tena. Metonbl onpeneneHns LEeHTPOB TAXECTU Ten.

CemecTtp 2

TeKywWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 5,6, 7

3apaya 26.18.

Macca ctona cTporanbHoro ctaHka 700 kr, macca obpabartbisaemoii netanu 300 kr, ckopocTb xona ctona 0,5 M/c, Bpemst
pasroHa 0,5 ¢. OnpenennTb cuny, HEOOXOAUMYIO OIS PA3roHa (CUMTas ABMXEHNE PaBHOYCKOPEHHbIM) 1 ANs
JanbHenwero paBHOMEPHOro ABUXEHNS CToNa, eCnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxenun 0,07.

3apava 27.10.

JlBa reoMeTpmnyeckn paBHbIX 1 OOHOPOLHbLIX Wapa caenaHbl U3 pasnnyHbix MaTepuanos. [MNoTHOCTU MaTeprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bo3ayxe. CHntasi conpoTrBieHe cpeabl MPonopLMOHanbHbIM
KBagpary CKOpoCTW, ONpeaenuTb OTHOWEHNE MakCManbHbIX CKOPOCTEN Wapos.

3apaya 28.5.

Ins onpeneneHns Macchbl rPY>XEHOro Xene3Ho40POXHOro cocTasa Mexay TennoBo3aMun 1 BaroHamm yCTaHOBUAN
nnHamomeTp. CpeaHee nokasaHue OuHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
ckopocTb 16 M/c (BHa4ane coctas CTOAN Ha MecTe). HaiTn maccy coctasa, ecnv KoadhduumeHT TpeHms 0,02.
3apaya 30.9.

Bpyc HaunHaeT gBuratbCs ¢ HavanbHOW CKOPOCTbIO VO MO rOPM30HTANIbHOW WEePOX0BATON MAOCKOCTA U MPOXOANT A0
MOJIHOW OCTAaHOBKW paccTosiHue s. OnpenenvTb KOAMULIMEHT TPEHNS CKOMbXEHUS, CYMTas, YTO CUna TpeHUs
NpPONopLMOHaNbHa HOPManbHOMY AABNEHUIO.

3apgaya 30.15.

Hanucatb BbipaxeHne NOTEHUMANBHOM SHEPrUM YNpyro peccopsl, nporubatolleincst Ha 1 cM OT Harpy3ku B 4 kH,
npegnonaras, 4To Npornb x Bo3pacrtaeT NPsIMO NPONOPLMOHANBHO Harpyske.
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3apava 31.7.

MapawoTtnet Maccol 70 kr Boibpocuncs na camonérta u, nponetes 100 M, packpbin napauloT. Hantn cuny HaTsxeHust
CTpOnoB, HA KOTOPbIX 4YenoBeK 6blﬂ noaselweH K napawTy, eCnm B TedeHne nepsbiX NATU CeKyHO C MOMEHTa PacCKpbITUA
napawwTa, npun NOCTOSAHHOW cune conpoTmeneHnsa n0BMXeHn, CKOpPOCTb NapawoTUCTa yMeHbLlNacb 0O 4,3 Mm/cC.
COI‘IpOTVIBneHI/IeM BO34yXa OBUXEHWUIO YenoBeka npeHe6peL|b.

3apava 32.26.

OnpegnennTb Nepron cBO6OLHBIX KonebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NMPYXWHaMK C pasHbiMU
koadpdpmumeHtamn xéctkoctn C1 n C2.

3apaya 32.71.

"py3 maccol 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cnna conpoTtusneHns OBUXEHNIO NPONopLMOoHanbHa nepsow cteneHn ckopocTu rpysa: R=kv, roe k=3,5 H
c/M.

HaliTv ypaBHeHe OBUXEHUS rpy3a, €CNM B HAYallbHbIA MOMEHT rpy3 Obin CMEWEH U3 NONOXeHNs paBHOBECHUS HA 1 cM U
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHiM OT LeHTpa Macc AoMXeH ObiTb NoABEWeH PU3NYECKNIN MasTHIK, 4TOObI Nepunoa ero ka4yaHuii obin
HanMeHbLnM?

3apaya 38.5.

BbluncnuTb KNHETUYECKYIO SHEPIMIO KPUBOLIMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, AfivHa Kpusowmna
r, Macca nonsyHa M, gnuHa watyHa |. Maccoi watyHa npeHebpedb. Kpusowwmn cunTatb 0LHOPOAHBIM CTEPXHEM. YTnoBas
CKOPOCTb BpalUeHNs KpMBoLWMna w.

2. KoHTponbHags pabora

Tembl 5, 7

KoHTponbHas paboTa cocTouTt 13 TpEx-4eTbipéx 3anay, KoTopble CTyAeHTbl 6epyT 13 [5] cnucka OCHOBHOM NuTepatypbl.
Mo paspeny "OuHamuka" BbiNONHAIOTCA 3a0aHusa ua vucna: .1 - "IHterpuposaHune ondpdepeHumnanbHbiX ypaBHEHNA
OBVXEHUS MaTepuanbHOM TOYKKU, HaxoasWwencs non eNcTBMeM NOCTOSAHHbIX cun”, [1.2 - "MIHTerpmnposaHue
ondpdpepeHumnanbHbIX ypaBHEHU OBUXEHNS MaTepuanbHON TOYKM, HAX0AAWENCS nog AercTBueM nepemeHHblx cun”, .4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHUS MatepuanbHowm Todkun”, [1.6 - "MNpumMeHeHre 0CHOBHbIX TEOPEM ANHAMUKU K
nccnenoBaHuio OBUXeHMSa MatepuanbHon Toukn”, [1.7 - "MpuMeHeHune Teopembl 0 OBUXEHMUN LEHTpa Mace K
MCCneaoBaHuIo ABUXEHNS MexaHuydecko cuctembl”, [1.10 - "MNpuMeHeHne TeopeMbl 06 UBMEHEHUN KMHETUYECKOA
SHEPrumM K U3Y4EeHNIO OBUXEHNS MEXAHNYECKON CUCTEMBI".

3apaHus (M3 yicna Bbllle NEPEUNCNIEHHbIX) U HOMEP BapraHTa (Lngp) onpenensioTcsa NpenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPaAM, Ha 00N10XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
creumnanbHoCTb, HOMEP rPynMbl, PamuIMa n NHULMasbl CTyOeHTa U Ha3BaHne Kkagoeapsl.

Mpv ohOpPMNEHNN KOHTPOMBHON PaboThl PEKOMEHAYETCS BbIMOMHATEL CNedyoWwmne npaBuna:

1) B TeTpaau ocTaenaTb Nons WupuHom 3,5 - 4 cM 4ns 3amMmevaHnin peLeH3eHTa;

2) TEKCT YCNOBMSA 3a0a4u C YACNOBbIMUA AaHHBIMU NepenncaTtb 13 3a4ad4HnKa NofHOCTbIO;

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

4) Ha yepTexax HeobxoamMMOo ykasbiBaTb BCE HEOOXOAMMbIE Pa3MePbl U BCE BEKTOPbI, YNOMHAEMbIE B PELIEHUN 3a4a4K;
5) peweHne 3a8a4 apryMeHTUpOBaThb CCbINKaMn Ha onpeaeneHns, akCUoMbl MU TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMNCNOBbLIE 3HAYEHNS BYKB NOACTABAATb NIULb B OKOHYATENbHbIE
pe3ynbTathl; 0coboe BHMMaHMWe creayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BYKB HE MEHEE 3 MM, CriefyeT BbiNONHSATb 6e3
CYILECTBEHHbIX MCMPaBNEHUI.

HeBbinonHeHWe aTnx pekoMeHaaLunii 3aTpyaHIEeT NPOBEPKY KOHTPOMbHOM paboThl 1 cO30aeT TPYLHOCTU NpW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTpeHNS.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afayn KOHTPObHOM paboTbl OKaXYTCS He 3a4TEHHbBIMK, TO BCE
ucrnpaeneHus cnenyet NPoOn3BOAUTb B TOM Xe TeTPaAM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyLneHT QomXeH UcnpaBnTb BCce OTMEYEHHble owmnbku. Ecnn 3afayn pewweHbl NnpasunbHo, To pabota Bo3BpallaeTcst
CTYLEHTY C NOMETKOM "nonyleHo Kk 3awmnTe". Kaxnoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbIX 3a4aHuii OMXHO ObiTh
3aumLeHo CTyAeHTOM 04HO; B NpoLiecce 3allnThl eMy NpeanaraloTcs BONpPOChl, OTHOCSAIMECS K NPeACcTaBNeHHOMY UM
peleHnio 3aaad, BONpoChl Mo Teopuun Mo TeMam 3a4ad; Kak npasusio, CTYAeHTY npeafaraeTcs CaMoCTOSATENbHO PelnTb
3apayvy (Npvumep) No 0AHOM U3 TeM 3alMLLAEMOro KOHTPOMbHOMO 3a4aHuns.

Mocne 3awnTbl KOHTPONbHON PaboThl, MPELYCMOTPEHHOM y4ebHbIM NNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCS K
3a4éTy 1 9K3aMeHy COornacHo y4ebHOMy nnaHy cneumanbHOCTV MO COOTBETCTBYIOWEMY pasfen Kypca TeopeTNYeckon
MEXaHVIKW.

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

3afayu no AMHaMUKe peLaTcs aHaNMTUYECKMM CrocoOOoM - MYyTEM COCTaBNEHUS YPaBHEHWI ABUXEHUS TOYKW, Tena B
BbIOpaHHO UK 3a4aHHON CUCTEME KOOpAMHAT.

Mpwn peweHnn 3a8ay 3agaHuin 0.1 "HTerpuposaHue andepeHumnanbHbIX ypaBHEHWUA OBUXEHUS MaTEPUANbHON TOYUKMW,
Haxogsuwencs noa AencTemMeM NocTosiHHbIX cun” u 1.2 "MiHTerpmposanue audpdpepeHumanbHbIX ypaBHEHNA ABUXEHNS
MaTtepuanbHOW TOYKM, HaXosWehncs noL OENCTBMEM NEPEMEHHbBIX cun” LenecoobpasHo NPUAEPXMBATLCS Cnenytolei
nocnenoBaTesibHOCTU:
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1) yCTAHOBWTb 06 BEKT OBUXEHUS (TOYKY UK TENO);

2) BbISIBUTb BCE CBSI3M U NMOKA3aTbh Ha PACYETHOM CXeMe MHepumManbHyo cuctemy otcuéTta, Hanbonee ynobHyto st
COCTaB/EHWS YPABHEHUI OBUXEHWS;

3) onpenennTb cnocob 3anaHns ABUXEHUS TOYKN;
4) cocTaBUTb CXeMy LEWCTBYIOLLMX HA MATepPUanbHYO TOUKY CUA, a B Cy4ae HECBOBOLHOMO ABUXEHNS TOUKM
npeLBapUTENBHO NPUMEHUTDL NPUHLMN 0CBOBOXAEMOCTY OT CBS3EN;

5) ycTaHOBUTbL HaYanbHble YCNOBMS OBUXEHWS TOYKK, T.€. BbipadnTb Npu t=0 ¢ Ha4yanbHbIe KOOPAUHATbLI 1 NPOEKUMK Ha
KoopAMHaTHblE OCY HaYaslbHOM CKOPOCTU TOYKW;

6) COCTaBWTb Ha OCHOBAaHWMMW CXEMbI CUJT OCHOBHOE YpPaBHEHME OMHAMMKU TOYKM B MPOEKLMM Ha BbIBpaHHbIe OCK
KOOPAMHAT, T.€. COCTaBUTb CUCTEMY ANdDGEPEHUMANBHBIX YPABHEHNUI OBUXEHUS TOYKM;

7) pewnTb NONYyYEHHYIO CUCTEMY YpaBHeHWI 3aaadm Kowm 0THOCUTENBHO UCKOMBIX BEIMYUH, T.€. MPOUHTErprpoBaTh
NONy4YeHHYIO CUCTEMY YpaBHEHWI, onpeaenve NoCTOSHHbIE MHTErPUPOBaHNS U3 HaYanbHbIX YCNOBUIA;

8) npomsBecTn KMHeMaTnyeckoe nccnenoBaHne nony4eHHOro peLeHns;

9) No BO3MOXHOCTW, COCTaBUTb YpaBHEHNE TPaeKTOPUN TOYKU 1 MOCTPOUTb TPAEKTOPUIO TOUKN.

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

1) BbISIBUTb BCE CBA3M 1 NOKa3aTb HA PACHETHON CXeMe UHepLUManbHYI0 (HEMOABUXHYIO) U HEUHEPLUMNANbHYI0
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) coCTaBUTb CXEMy OENCTBYIOWMX HA MaTepUanbHYO TOYKY aKTUMBHBIX CWJT, @ B Cly4yae HECBOOOLHOr0 LBUXEHUS TOUKU
NpeLBapUTENbHO NPVMEHUTD MPUHLM OCBOHOXAEMOCTI OT CBSI3EM 1 NOKa3aTh PeakLmy CBA3EH U CUIlbl TPEHWS;

3) HaMTK yCKOpEeHUe TOYKU B NEPEHOCHOM ABUXEHUN 1 KOpronncoso yCKOPEHWE;

4) onpenennTb NEPEeHOCHYo 1 Kopruonucosy Cuibl MHEPLIK;

5) n3yunTb LBUXEHNE HECBOOOLHOM MaTEpUanbHOM TOUYKM, LS YEro K OEACTBYIOWMM akTUBHBIM CUMaM 1 peakLmnsm
cBsA3ei [o6aBUTb CUMbI UIHEPLMM TOYKU, MOCIIE YErO COCTaBUTbL CXEMY CUN;

6) yCTaHOBUTb Ha4asbHble YCNOBMS OBUXEHNS TOYKU;

7) cocTaBWTb U MPOUHTErpPMPOBaTh CUCTEMY AndbdoepeHumnanbHbIX ypaBHEHNIA OTHOCUTENBHOMO ABMXEHMNS TOYKN;

8) n3syyas oTHocUTENbHOE PaBHOBECUE, UCXOOUTb U3 CUCTEMbI YPABHEHWIA PABHOBECUS aKTUBHbIX CUST, peakuuii CBs3ei 1
nepeHOCHOW CUMbl MHeEpPLMK;

9) npoaHanM3nMpoBaTb NONyYEHHOE PeleHne C TOHKN 3PEHNS KMHEMATUKN.

Mpwn peweHnn 3ana4y 3anaHus 1.6 "TlpyiMeHeHne OCHOBHbIX TEOPEM ONHAMUKW K UCCNELOBaHUIO OBUXEHUS
MaTepmanbHOi ToukKn" LLlenecoobpasHo NPUAEPXNBATLCS CReayolled NOCnenoBaTeNbHOCTY:

TpaekTopuo ABUXEHMWS TOUKU pa3bumBatoT Ha KPUBOIMHENHBIE U MPSMOIMHENHbIE Y4aCTKM.

Ha kpmBOnMHEHbIX yyacTkax TPaekTopum Ans onpeneneHns CKOPOCTH TOYKM UCMOMb3YIOT TeEOpeMy 06 N3MEHEHNM
KWHETUYECKOWN IHEPTUN TOHKM N AEWCTBYIOT NO HUXE NPUBEAEHHON CXeme:

1) BoIBMPAIOT CUCTEMY KOOPAVHATHBIX OCEN;

2) COCTaBNSIOT CXEMY LECTBYIOLWMX HA TOYKY cun. B cnyvae nayvyeHus aBuxeHust HeCBOOOAHOM TOUKM, NPeLBapUTENBHO
0cB060ANTb €€ OT CBA3E, BBEAs AECTBYOLWME peakunm CBA3E;

3) ycTaHOBUTb 3HAYEHMS MOAYNEN CKOPOCTEN B HA4YalbHOM 1 KOHEYHOM MONOXEHUSIX, HANpPaBmB UX MO KacaTenbHOM K
TpaekTopuu;

4) NPUMEHNTb TeOpPeEMY 06 N3MEHEHWIN KUHETUYECKOW SHEPTN B MHTETPANbHON (DOPME;

5) n3 nonyymslerocs ypaBHeHNs onpeaennTb NCKOMbIE BENNYMHDI.

Ha npsMONnHEnHbIX yH4acTkax OBUXEHMS TOYKM PYKOBOACTBYIOTCS CNeayownmM:

a) B cnyyae 3a4aHns OIuHbl y4acTKa NPUMEHSIOT TeopeMy 06 M3MEHEHWUN KUHETUYECKOW SHEPTM TOUKU B UHTErPanbHOW
doopMe Mo Bbllle NprBeaéHHON CXeMe;

6) B cnyyae Xxe 3a4aHnsi BDEMEHW ABUXEHMWS TOYKM MO NPSIMONMHEHOMY Y4aCTKy MPUMEHSIIOT TEOPEMY 06 M3MEHEHU
KONMYecTBa ABUXEHNS TOUKM B MHTErpanbHon cpopme. Npn 3TOM NpuaepXmnBaloTCs Cneyowero anroputma pelleHuns:
1) BbIBMpPAtOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBNSAT CXeMy OENCTBYIOWNX CUN, BKIKOYAA 1 peakLmmn CBA3EN;

3) cocTaBnsOT Ha OCHOBAHWM TEOPEMbI 06 N3MEHEHWUM KONNYECTBA LBUXEHUS TOUKU LS CAyYas ABUXEHUS TOYKMN MO
MIOCKOCTMN [iBa CKaNSPHbIX ypaBHEHWS, NPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCH;

4) N3 aTUX ypaBHEHWIA ONPeaenstoT NCKOMblE HEN3BECTHbIE.

Inga onpeneneHns naBneHns OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UM OCHOBHYIO
TEeopeMy OMHAMVKU B NPOEKLIMU Ha FNaBHYIO HOPMalb, UK, NPUMeHsS NpuHUMn FepmaHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKU, 3aMUCbiBAIOT YpaBHEHNE KMHETOCTATMKM B NPOEKLNW Ha MaBHYIO HOpManb K KPUBOW, B KOTOPOE
BXOAMT LEeHTpobexHas cuna nHepLuu.

3anayu 3apaHus .10 "MpumeHeHne TeopeMbl 06 N3MEHEHNUN KUHETUYECKO SHEPrnn K U3YHEHUIO ABUXEHMS
MexaHn4eckKoi cuctembl”" LienecoobpasHo pewatb B TaKO NocnenoBaTenbHOCTH:

1) cocTaBuTb CXeMy BCEX AEVCTBYIOWMX (BHELWHUX N BHYTPEHHUX) CUAT HA TOYKM (Tena) cucTembl. Tak Kak HUTK (KaHartbl,
BEPEBKM) HEBECOMbI M HEPACTSXUMbI, TO BHYTPEHHWNE CUITbl HE NPUHMMAIOTCS BO BHUMaHUE. Y4nTbIBAIOT TONbKO CUMbI
TPEHWUS CKONMbXEHNS 1 MOMEHTbI OT CU TPEHUS Ka4eHus Ten;

2) onpenennTb HavYarnbHble N KOHEYHbIE CKOPOCTU TOYEK M YroBble CKOPOCTW Ten cuctembl. Ecnu 3agaHbl ypaBHeHMS
IBVXEHNS Ten (ToYeK), TO UX YrNOBbIE CKOPOCTU M CKOPOCTM LIEHTPOB MACC BbIYMCAATCS 4518 N0OOro MOMeHTa BPEMEHN;
3) BbIpa3nTb BCE CKOPOCTU M YrNOBbIE CKOPOCTN TEN Yepes UCKOMYIO BENNYMHY;
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4) cocTaBUTb BblpaXeHue Ons KUHETUYECKON SHePrmn CUCTEMBI;

5) onpegenutb NyTn, NPONAEHHbIE TOYKAMU NPUIOXEHWS CUM MPU NPOXOXAEHUN TenloM 1 paccTosHUS S;

6) NPMMEHUTb TeopeMy 06 N3MEHEHUIN KUHETUYECKON 3HEePrM 1 U3 COCTABNEHHOMO BbIPaXXEHUSI ONPeaennTb UCKOMYIO
BENNYMHY.

Llenbto KOHTPONbLHOI paboThl ABNAETCS NPUMOBPETEHNE HABBIKOB CAMOCTOATENBHOIO PELWEHNS MOCTABNEHHBIX 3a4a4 U
npopaboTka COOTBETCTBYOWMX TEM, UCMONL3YEMBIX LN1S1 UX PEWEHUS.

KoHTponbHas pabota criocobcTByeT 3akpeneHuto, yrnybneHunio n 06obLeHno TeopeTUYecKnx aHaHui, a Takxe
NPUMEHEHMIO STUX 3HAHWI K PelleHnto pa3HO0bpasHbIX 3a4a4 MEXaHVKU B LIENOM.

3aver

Bonpocsbl k 3a4ety:

JnHamuka

1. MpeameT 1 OCHOBHble 3a8a4un AnHaMnMkn. OCHOBHbIE MOHATUSA Y 3aKOHbI KNacCcuyeckon MexaHnku. MinepumansHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY Knaccuyeckom MexaHnkn. OCHOBHbIE NPeaCcTaBneHNs O NPOCTPaHCTBE U
BpEMEeHW.

2. dndpbdoepeHunanbHble ypaBHEHNS OBUXEHNS MaTepuanbHON TOYKU B MHEPUMASIbHOW CUCTEMEe OTCHETA NPU PasnnyHbIX
cnocobax 3apaHns nBuxeHus. Cunbl B uHamuke. Teopema 06 M3MEHEHUN KONMYECTBA ABVXEHNS MATEPUANTBHON TOYKN.
3. Bropas ocHoBHas 3afaya OnHaMyKK Ons TOYKU U e€ pelleHre B YacTHbIX Cryyasx 3agaHns cunbl. lNMpamonvHenHoe
OBUXeHVe MaTepuanbHOM TOYKU NOL OEACTBUEM CUMbl, 3aBUCSLLEN OT BPEMEHU; NPS-MONNHENHOE OBUXEHUE
mMaTepuanbHOM TOYKU NoL OEACTBUEM CUSIbl, 3aBUCSIILEN OT MONOXEHUS TOYKW; NPSAMONMHENHOE ABUXEHNE MaTepuanbHom
TOYKW NO4 OEACTBUEM CUMbI, 3aBUCSILLEN OT CKOPOCTU TOYKM.

4. Teopema 06 U3MEHEHUW MOMEHTA KONMYECTBA ABUXEHUS MaTepuarnbHoi Touku. Cryyai coxpaHeHnst MoMeHTa
Konm4yecTsa ABUXEHUS MaTepuanbHON TOYKK.

5. 9nemeHTapHas pabota cunbl; paboTa Ha KOHEYHOM MyTU. TeopeMa 06 N3MEHEHNN KUHETUYECKON SHEPTUN
maTtepuanbHOM TOYKM.

6. MNoTeHumanbHble cnnbl. Cnosoe none, yCnoBns NOTEHUMANbHOCTU CUNOBOro NoNs. 3akKOoH COXPaHEHWS MEXaHNYECKOA
SHeprun matepuanbHoi Toukmn. VIHTerpan sHepruu. [NoHaTME 0 paccenBaHnn NONHON MEXAHNYECKON SHEPTMU.

7. MNMoTeHumanbHasa sHeprus cunbl TXecT. MNMoTeHumanbHas aHeprus nons LeHTpanbHbix cun. MNMoTeH-umnanbHas sHeprmng
BOCCTaHaBMBaloWen CUibl NPYXWHbI.

8. KonebatenbHoe OBuXeHWe MatepuanbHoi Toukn. CBoboaHble HesaTyxawolwume konebaHus Matepu-anbHON TOUKN.
YpaBHeHue 1 rpagounk cBoboaHbIx konebaHuin. AMNAnTyaa, 4actota u dpasa konebaHuii.

9. 3aTyxatowme konebaHuns MaTepuanbHON TOUYKU. 3aBUCUMOCTb KOOPAUHATEI MaTEPUANBbHON TOUKMU OT BPEMEHW MpU
3atyxawowumx konebaHusx (Cnyyain Manoro ConpoTUBREHUS, cnyyali 60NbWOro ConPoTMB-NeHUs ). ANeproanyeckoe
OBUXEHME TOUKMW.

10. BbiHy>XAeHHbIe KonebaHus MatepruanbHON ToUKK. BeiHyXaeHHble konebaHns npy 0TCYTCTBUM CO-NPOTUBEHNS.
KoathdouumeHT anHammuHocTu. SBneHme GrueHwnii.

11. BbliHyXXAeHHble KonebaHus MaTepranbHON ToUKW. BblHyXaeHHble KonebaHus npy 0TCYyTCTBUM CO-NPOTUBIIEHNS U MpK
p = w. SIBNeHne pesoHaHca.

12. KonebatenbHoe OBUXEHWE MaTEPUanbHOM TOYKW. BbiHYX LeHHbIe konebaHWs Npu HANM4YMM BA3KOrO COMPOTUBIEHNS.
OnpegneneHre obWero pelweHns HEOAHOPOLHOrO AMPIEPEHUNANBHOIO YPaBHEHNS Bbl-HYXAEHHbIX KOnebaHwuii.

13. AMnnuTya, 4actota u gpasa BbiHYXAEeHHbIX KonebaHuii.

14. InHammka HecBoboLHOM MaTepuanbHoi Touku. Cesau. MpuHLMN 0cBO6OXOAEMOCTM OT CBS3M. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrumn Ans HeCBOOOLHOrO ABUXEHMSI.

15. dndpbcbepeHumanbHble ypaBHEHUS OBUXEHWUS MaTepuanbHOM TOYKN MO 3a4aHHOM HEMOOBUXHON KPU-BOW.

16. MatemaTuyeckuii MasTHYK. BeiBog coopmynbl neprona konebaHnii MaTeMaTnyeckoro MasTHuKa.

17. OCHOBHOE ypaBHEHNE OUHAMKKM OTHOCUTENbHOrO ABMXEHUS; nepeHocHas u Koprnonmcosa cunbl MHepLUnK.
OTHOCUTENBHOE paBHOBeCKE. TeopemMa 06 N3MEHEHNN KUHETUYECKOW SHEPTUM B OTHOCUTENb-HOM BUXEHNN.

18. MexaHuyeckas cuctema; knaccmgukaums cun, oencTeyowmx Ha cuctemy. CBocTBa BHyTPEHHUX cun. Macca
CUCTEMbI, LeHTp Macc. MOMeHT nHepummn Tena.

19. IndpdpepeHumanbHble ypaBHEHNS ABUXEHUS CUCTEMbBI MaTepuanbHbIX TO4eK. Teopema o ABUXEHUW LeHTpa Macce
CUCTEMBI.

20. Teopema 06 U3MEHEHUW KONMYECTBA ABUXEHUS MEXAHNYECKOW cucTEMbI. IHTerpan konmyecTsa OBUXEHUS
MeXaHW4YeCKOW CUCTEMBI.

21. MoMeHT KonuyecTsa OBUXEHUSI MEXaHUYECKOW CUCTEMbI (KUHETUYECKUA MOMEHT) OTHOCUTENIbHO HEMOOBUXHOIo
LieHTpa M OTHOCUTENBHO HEMOABUXHON Ocn. Teopema 06 U3MEHEHUN KUHETMYECKOTO MOMEHTA. IHTerpan KMHeTn4eckoro
MOMEHTa.

22. KnHetnueckast aHeprusi MexaHn4eckol cucteMsl 1 cnocobbl eé BoluncneHust. KuHetuyeckas aHeprusi TBEpAoro tena
B Pa3/nYHbIX Cydasix ABuxeHns. MoMeHT nHepuumn TeE€pooro Tena.

23. Teopema 06 N3MEHEHNN KNHETUYECKO SHeprn MexaHn4eckon cnuctemel. PaboTa (anemeHTapHas pabota cuibl,
nonHas pabota cunbl, CyMMa 3NEMEHTapHbIX paboT Cun, cyMMa NonHbIx paboT cun). YCno-sus, Npu KOTOPbIX
cobnioaeTCs 3aKOH COXPAHEHMS NOMHON MEXaHWNYECKOW SHEPTUM CUCTEMBI CO CBA3S-MU.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNA 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHoO".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns JesATeNbHOCTU, XapaKTepu3yoLLLMX atanbl oOpMUPOBaHNA KOMMNETeHL U 6annos
Cemectp 1
TekyLLUA KOHTPONb
MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomauHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 10
3afaHve cnaércs npenogaeatento. OueHMBalOTCS BRageHWe Matepranom no Teme
paboTbl, aHANNTUYECKME CNoCcoBHOCTU, BNafeHe MeTOAaMMN, YMEHNS N HaBbIKW, 2 10
HeobxoLMMble Anst BbINOMHEHWS 3a0aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
paboTta rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 30
BbINOMHAETCA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKMe CnOCOBHOCTY, BnaaeHme
MeToaMu, YMEHMS N HaBbIKW, HEOOX0AUMbIE NS BbINOMHEHWS 3a0aHUIA.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
O6yyatolwmitcs nonyyaet BONpoc (BONpockl) NnMbo 3aaaHune (3aaaHns) 1 Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELLEHUN NPAKTUYECKMX 3a0aHWA.
CemecTp 2
TeKkyL i KOHTPONb
MucbmeHHoe  |OB6yvarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEoOPETUIECKNX
JomallHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeINONHAETCS NMMCbMEHHO AoMa Y 1 20
3ajaHue cnaétcs npenogasatento. OLueHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOBHOCTU, BNafeHne MeToaamMm, YMEHNS N HaBblKu,
HeobxoauMble ANs BbINOMHEHWS 3aAaHNIA.
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOR paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHnsa Onsi NPOBEpPKU YCBOEHUS MpoiiaeHHoro Matepuana. PaboTa 2 30
BbINOMHAETCSA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTU, BNafeHve
MEeTO4AaMM, YMEHUS N HABbIKW, HEOOXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.
3auer 3ay4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLIMIIMHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
gopme. OueHrBaeTCcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSITb HY>XHble 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPo6neMHbIX CUTyaLMiA N pelleHnn NPaKTUHeCcKnX 3aaaHuii.

7. NMepeyeHb OCHOBHOW M [ONONHUTENbHOW yYe6GHOW NuTepaTypbl, HEO6XOAMMON AN OCBOEHUSI AUCLMN/IVHDI

(momynsi)

7.1 OcHoOBHasi nuTeparypa:

1. 6noHckmin A.A. Kypc Teopetudeckoi 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 U.B. 3anaym no TeopeTmyeckoin MexaHuke [9nekTpoHHbIA pecypc]: yuebHoe nocobue. 51-e nag., ctep.
/Mog pex. B.A. ManbmoBa, [.P. MepkuHa.- CM6. : UapatenbcTeo 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbiin Homep 1029193719
Crpanuvua 18 13 21.

A



Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

3. CHopHUK 3a0aHnii ans KypcoBbix paboT no Teopetuyeckol mexaHuke [TekcTt] : yiebHoe nocobue ans BTy3os / 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. - MNpnucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

7.2. [lononHuTtenbHas nuTepartypa:

1. Ouesckuii B.A. TeopeTuyeckas MexaHvka. IHTepHeT-TecTMpoBaHne 6a30Bbix 3HAHWI [SNeKTPOHHBIN pecypc]:
yuebHoe nocobve/ B.A. Ouesckuii, A.B Ounesckuit.- CM6.: U3patensctso Maxb', 2010. - 144 c.: un. - (Y4ebHuku ons
By30B. CneuunanbHas nuteparypa). -ISBN 978-5-8114-1058-3.- Pexwum goctyna:
https://e.lanbook.com/book/128#book_name

2. Batb M. U. TeopeTnyeckas mexaHvka B npumepax 1 3agadax. Tom 1. Cratmka v KuHematuka [SnekTpoHHbIV pecypc):
yuyebHoe nocobue / M. W. bBatb, I. HO. OxaHenuase, A. C. Kenb3oH.- 12-e uag., ctep. - ClM6.: MapaTtenbcTeo 'NaHb',
2013. - 672 c.: un. - (YuebHukmn ans By3oB. CneuunansHas nutepatypa). ISBN 978-5-8114-1022-4 (O6wwiz).-ISBN
978-5-8114-1035-4 (Tom 1).- Pexxum goctyna: https://e.lanbook.com/book/4551#book_name

3. batb M. U. TeopeTnyeckas MmexaHuka B npuMepax 1 3agadax. Tom 2. [luHamuka [SnekTpoHHbIA pecypc]: y4ebHoe
nocobue / M. W. Bartb, I'. 0. OxaHennase, A. C. Kenb3oH.- 12-e usg., ctep. - CM6.: MapatenscTeo MaHb', 2013. - 640
c.: un. - (YyebHukm ons By3oB. CreumnanbHas 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 Teopetundeckoi mexaHuku [TekcT] : yuebHuk ans Bty3os / C. M. Tapr. - 12-e u3g., ctep. -
Mockga : Bbiclwas wkona, 2002. - 416 c. : un., 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 kuHemaTrke To4ku: yiebHoe nocobue. -
HabepexHble YenHbl: M3g-8o HYU KDY, 2014. - 30 ¢. - Kacenpa MuK (50 3k3.)

6. baiipamos @.[1., AbaynnuHa A.M., ®appaees A.P. CNoxXHOe OBUXEHWE TOUKU: METOAUYECKME yKa3aHMsl. -
HabepexHble YenHbl: 3a-so Kaml, 2004. - 25 c. - Kadeapa MuK (50 ak3.)

7. banpamos ®.[., A6oynnuHa A.M., ®apaees A.P. Teopusi MOMEHTOB 1 MAP CUN: METOLMYECKUE YKA3AHUS K
NnpakTU4ecknm 3aHaTusM. - HabepexHole Yennol: M3n-so KamlW, 2004. - 21 ¢. - Kadeapa MuK (50 ak3.)

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

9. baipamoB B.®., Bapamos ®.[. Kpatkuin kypc Teopetnyeckoin mexaHukm. Yactb 1. Ctatuka: YyebHoe nocobue. -
HabepexHble YenHbi: M3g-so HYN KDY, 2017. - 111 c. - Kadpegpa MuK (50 ak3.)

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

9BC ZNANIUM.COM - http://znanium.com/
OBbC VMapatensctsa "/laHb" - http://e.lanbook.com/
OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoMeHaaummn

nekuum CucTeMaTnanpoBaHHble 3HAHUS MO U3y4aeMoi AMCUMNANHE 3aKNaabiBATCS Ha NEKLNOHHbIX
3aHSATUSAX, MNOCELEHNE KOTOPbIX yHawmmmcs 06s3atenbHo. B xone nekuum oHM BHUMaTENbHO
CnensT 3a X040M U3N0XEHUs MaTeprana nekTopa, akkypaTHO BeLyT KOHCMEKT.
KoHcrnekTnpoBaHme nekumm - ogHa 13 oopM akTUBHOM CaMOCTOSITENbHOM paboTsl, Tpebytowwas
HaBbIKOB W YMEHUIA KpaTko, NOCNen0BaTENbHO M NOTMYHO (HOPMUPOBATL MONOXEHWS TeM. HesicHble
MOMEHTbI BbISICHSIOTCS B KOHLLE 3aHSATUSA B OTBEAEHHOE HA BOMPOCH! BpeMs. PekoMeHyeTcs B
KpaTtuyarwme Cpoku Nocne ee NpocnylwmBaHns npopabotatb MaTepman, a KOHCNEKT LOMOMHUTL U
oTkoppekTupoBatb. MNocneaytowas paboTta HaL TEKCTOM NEKLUM BOCNPOU3BOAUT B NaMsiTh ee
cofepxaHue, No3BoNseT LOMOMHUTL 3aMnWChb, BbIAENUTb IMAaBHOE, TBOPYECKU 3aKPENUTL MaTepuarn
B MaMsTu.

npakTuyeckme | MNoceweHre u paboTa CTyAeHTa Ha MPakTMYECKOM 3aHSITUM MNO3BOMSET B NMPOLIECCE PeLleHus

3aHsTUA NPakTU4eckmx 3aay 1 KONNEKTUBHOMO 06CYXAEHNS PE3yNbTaToB UX pelleHus rnybxe yCBouTb
TEOPETUYECKME MONIOXEHNS, CPOPMMPOBATE OTAENbHbIE NPaKTUYECKNE YMEHNS U HABbIKM,
Hay4MTbCS NPaBUIbHO 060CHOBLIBATE METOANMKY BbINOIHEHNS] PACYETOB, YETKO U1
nocnenoBaTenbHO NPOBOLMTL PacyeThl, POPMYNMPOBaTh BbIBOAbI U NpennoxeHus. PaboTa Ha
NPakTUYeCKOM 3aHATUM AAET BO3MOXHOCTb CTYAEHTY BCECTOPOHHE N3Y4YnTb OUCLMIIVHY U
NMoAroTOBUTLCS A/ CAMOCTOSTENbHOM paboTbl. B npoLecce BbINONHEHWS ay AUTOPHBIX
npakTn4eckmx paboT CTyAeHT NOATBEPXAAET NOMyYEHHbIE 3HAHUS, YMEHUS 1 HABbIKM, KOTOPbIE
POPMUPYIOT COOTBETCTBYIOLLME KOMMETEHLIUN.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHasi | CamocTositensHasi paboTta cTyneHTa npegnonaraet paboTy ¢ Hay4HoW 1 y4ebHo nuTepaTypoi,

paboTa yMEHUe co3naBath TEKCThl. YPOBEHb U rNybuHa YCBOEHUS| AUCUMNINHBI 3aBUCAT OT aKTUBHOM 1
cucTemaTnyeckol paboTbl Ha NEKUUSX, U3y4eHNs PEKOMEHIOBaHHOW NTepaTyphbl, BEIMOIHEHNS
KOHTPOJbHbIX MUCbMEHHbIX 3a4aHni. B cnyyae 3aTpyLHEHW, BOHUKAIOWMX NPU N3y4eHUn
y4ebHOl ANCUMNNIVHLI, CTyLeHTaM cnefyeT obpawarbest 3a KOHCybTauueii kK npernoaasarento,
peanvays pasnnyHble KOMMYHUKALIMOHHBIE BO3MOXHOCTM: O4YHbIE KOHCYbTaLum
(HenocpenCcTBEHHO B YHMBEPCUTETE B Yachkl NpréMa npernonasartensl, 3a04HbIe KOHCYNbTaLum
(nocpencTBOM 3NEKTPOHHOW MOYTHI).

NnMcCbMeHHOe anI BbINOMHEHM NMNCbMEHHbIX AOMALHKX 3a0aHnin HeobXoOMMOo cHavYana npo4nTaTtb OCHOBHbIE

IoMaluHee NOHATUSA 1 NOAX0Abl N0 Teme 3aaaHus. MNpu BbINOMHEHNN YNPaXKHEHWS! UK 3a0a4K Hy>XHO

3afaHve CHayana noHsTb, 4To TpebyeTcs B 3aAade, Kakoin TeopeTUYeCKuin MaTepman HyXHO UCMonb30BaTth,
HaMeTWTb NNaH peleHns 3a4a4m, a 3aTeM NPUCTYNUTb K pacyeTam 1 caenatb KayeCTBEeHHbI
BbIBOL.

KOHTPOJIbHAA I'Ip|/| BbIMONMHEHNN KOHTpOJ'IbHOI7I pa6OTbI HeobX0AMMO BCMOMHUTL XO[ peweHnsa aHanorn4HbIx

pa60Ta 3aday Ha NpakTU4eCKnx 3aHATUAX. 3HaKOMCTBO C OCHOBHO W AOMONHUTENbHOMN nMTepaTypon,
BKJ/l04as cnpaBoYHble N30aHUA, 3aDY6e)KHbIe WCTOYHWUKN, KOHCMNEKT OCHOBHbIX MONTOXEHWUIA,
TEepPMNHOB, CBeLEHN, Tpe6YIOLLI,I/IX 0N 3anOMUHAHUS 1 SABNAIOWMXCS OCHOBOMONAaratwmumMm B 3Ton
Teme.

3ayet Mpw noaroToBke K 3a4éTy HEOOXOAMMO ONMPATLCS HA NEKLUKM, a TAKXE HA 3HAHWS U YMEHUS,
MONy4YeHHbIE HA NMPAKTUYECKMX 3aHATUSAX B TeUeHUE cemecTpa. Kaxablil 3a4€THbI Bunet
COLEPXUT [Ba TEOPETUYECKMX BoNpoca v 3amady. CTyOeHT, NoKasaBLmii BbICOKUIA YPOBEHb
BNafeHUst 3HAHUSIMU, YMEHVSIMW 11 HABbIKaMW MO NPELIOXEHHOMY BOMPOCY, CYUTAETCS YCMELWHO
0CBOMBLLMM y4eBHbIN Kypc. B cnyvae 60nbworo konnyecTsa 3aTpyaHeHWin Npu packpbiTum
BONpoca CTYAEHTY NpeanaraeTcsl NOBTOPHAS MOArOTOBKA M Nepe3aqér.

10. MepeveHb MHGPOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa3oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHve ancumnanHbl "TeopeTnyeckas MexaHuka" npeanonaraeT UCMoNb30BaHue Cremytowero NporpaMMHoOro
obecrneyeHns 1 MHEPOPMALIMOHHO-CNPABOYHbIX CUCTEM:

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMNAUHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn k KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3seneHuns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, Npenogasartenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMekchbl, MOHOrpadum, asTopedeparhl, AuccepraLmm, SHUNKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE AOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndnaHus, Boinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeiepanbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFrOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOpOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
3NIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLywmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HAMPaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UMEeTCS B HAaNM4mMm B 3N1eKTPOHHO-6MBNNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodoubHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCs 3NeKTPOoHHON BrubnunoTtedHoin cuctemoit (3BC), npepoctasnstoweli 4ocTyn
yepes ceTb VIHTepHeT Kk yyebHo nutepaType 1 OONOAHUTENbHBIM MaTepranam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[orosopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doedepasnbHbIX rocyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHOAPTOB BbicWwero 06pa3oBaHUst K KOMNNEKTOBaHMIO 6MBNMOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns ooHO0B OCHOBHOM 1 AOMONHUTENBHOM NUTEpPaTypbl.

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

OcBoeHMe avcumMnnHbl "TeopeTuyeckas MexaHvka" npeanonaraeTt UCNonb30BaHNe Cnemyowero
MaTepuanbHO-TEXHUYECKOro obecneyeHus:
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Mporpamma aucumnnuHbl "Teopetuyeckas mexaHuka"; 08.03.01 CTpoutenbCcTBO; AOLEHT, K.H. baipamos B.®.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

12. CpencrBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEpCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3fnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMMLA C HAPYLWEHWUAMU Cyxa NONMyyYani MHGOPMALLMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN1s Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEeHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMA NS OpraHM3aummn oopM TEKYILEro 1 NPoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atolwyMcst UHBANUOOM UK NIMLUOM C OFPaHn4YeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTN CcOoavn 3a4éTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpME, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXNTENbHOCTN BbICTYNNIEHUA oéyqaromerom npu sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 NPOGOUII0 NOAroTOBKM MpOMbIWNEHHOE 1 rpaXaaHCKoe CTPOUTENbCTBO .
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