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1 OBBEKT, HEJIb U 3AJIAYU OCBOEHU A TNCIHUIIJINHBI

Teopernueckas MEXaHHKa 3aHUMAETCS OOIIMMHU 3aKOHOMEPHOCTSIMU MEXaHHUYe-
CKHUX JIBIKCHHH MaTePUAIbHBIX TEJI U MEXaHUYCCKHX (CHIIOBBIX) B3aUMOJICHCTBHIA Me-
Ky HUMH, a8 TAaKXKe B3aUMOJICHCTBHEM Tell ¢ (PU3NYECKUMHU (TSATOTEHHUE, JICKTpOMar-
HUTHBIMH) TTOJISIMU.

B MexaHHKe MCITOJIb3YIOTCS CIICAYIOIIME MOJCIH MaTepHalbHbIX Tel: 1) Marepu-
allbHAsi TOYKA M JMCKPETHAass COBOKYIMHOCTh (CHCTeMa) MaTepHaabHBIX TOYEK, 2)
CIUIOIITHAs CpeJia, B YaCTHOCTU a0COIOTHO TBEpJoe M nedopmupyemoe TBEpAOe Telo,
TEeKyudue TBep/ble, aMOp(HbIE, ChITyYHe, )KUJIKUE U Ta3000pa3HbIe Tea.

B npenMer cBoero u3ydeHusi, Hapsay C TOJBKO UYTO NEPEUUCICHHBIMU «TEJIAMU»
U UX JBIKCHUSIMU, MEXaHUKA HE pacCcMaTpPUBAaEeT MEXaHUUECKOE JIBUKEHUE TTOCIIEIHUX
OTOPBAHHO OT OOUIMX JBWXKCHHI MaTepUU: TEIUIOBBIX, aKyCTHYECKHUX, ONTUYECKUX,
ANEKTPUYECKUX, MAarHUTHBIX, PAJUAIIMOHHBIX U APYTUX (PU3UUYECKUX SBJICHUH.

Lenb nucuuminHbl — GOPMUPOBAHUE Y CTYACHTOB TEOPETHUUYECKUX 3HAHUU 00-
IIUX 3aKOHOB Y MPUHIIUIIOB MEXAHUKH, a TAKXKE MPUOOPETEHUE MPAKTUIECKUX HABBIKOB
(buU3HKO-MaTEeMaTHUYECKOTO MOJICIIMPOBAHUSI PABHOBECHUS M MEXaHMYECKOTO JBMKCHUS
MaTE€pUAIIbHBIX TOUEK U MEXAHUUYECKUX CUCTEM.

3a/1auyu TUCHUIIIMHBL — 00ECTICUUTh MOJYyUYEHUE CTYACHTaMH JOCTaTOYHOU Teope-
TUYECKON M TIPAKTUIECKOM MOATOTOBKH O M3YUYEHUIO (HU3UKO-MEXAaHUUECKUX SBICHUN
U TIPOLIECCOB, KOTOpasi MO3BOJIUT PEIIaTh KOHKPETHBIE €CTECTBEHHO-HAYYHbIE U TEXHHU-
YECKHE 3a/]1auu.

B pe3ynbTraTe 0CBOCHUS TUCHUILUIMHBI CTYJIEHT JTOJKEH

3HATH: OCHOBHBIE MOHSTHUS, 3aKOHBI U IPUHIUIIBI MEXAaHUKH, a TAKXKE BBITEKAIO-
[IME U3 HUX METOJIbl UCCIICIOBAHMS 3a/1ad O B3aUMOJICHCTBUM, PABHOBECUH U JABUKECHUU
MEXaHUUYECKUX CUCTEM; METOJbl CUCTEMHOTO U KPUTUUYECKOTO aHaIn3a, METOIUKH pa3-
PabOTKU MEXaHUYECKOT0 000PYI0BAHUS.

YMeTh: OOBSCHUTH U aHAJTU3UPOBATH OKPYKAIOIIME HAC MEXAHUYECKUE SIBIICHUS
U TPOLIECCHI, MPUMEHATh MOJYYEHHBbIE 3HAHUS ISl PEIICHUS €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX 3a/lad MEXaHWKH, CTPOUTh MaTeMaTH4YeCKue MoJean  (PU3MKO-
MEXaHUYECKUX SIBJICHUW U MPOIIECCOB, BHIOMPATh PAIlMOHAJIBHBIE METO/Abl PEIICHUS
ATUX MOJEJEN W aHAIW3UPOBATh IMOJIYYECHHBIE PE3YyJIbTAThl; IPUMEHATh METOAbI CHC-
TEMHOTO TIOJIX0/1a ¥ aHAJIN3a MPOOJIEMHBIX CUTYAIi B METAJLTypTHUH.

BJIAJIeTh HaBbIKAMHM OCHOBHBIX METOJOB pacueTa MEXaHUYECKUX CUCTEM U KOH-
CTPYKIHH; METOJ0JOTMEeN CUCTEMHOTO aHAJIN3A.

[lepeuncnenHbie pe3yJbTaThl OOYUEHUS SIBJSIOTCS OCHOBOW i (hOPMUPOBAHUS
CIEAYIOIMNX KOMIETECHITUH:

CnocobeH pemaTh 3a1a4u TPO()ECCHOHATBLHOM ACSITEIIBHOCTH, TPUMEHSIST METOIBI
MOJICIMPOBAHUS, MAaTEMAaTUYECKOTO aHalii3a, €CTeCTBEHHOHAYYHbIE M OOIEUHKEHED-
ueie 3Hanus OIIK-1,

Cnoco0eH oCyIIeCTBIATh MOUCK, KPUTHUYECKUN aHAIW3 M CUHTE3 MH(POpMAalUH,
IPUMEHSTH CUCTEMHBIN MOIXO/ U1l pEIIeHUs TOCTaBIeHHBIX 3a1au. YK-1.




2 MECTO JJUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJIBLHOM
INPOI'PAMME

JIMCLIMITIINHA OTHOCUTCS K 00s13aTeIbHON YacTu bioka 1 auciurind (Moayiei)
y4eOHOro IiaHa.

bazupyercs Ha 3HaHUSX, KOTOPBIE CTYIEHT MPUOOPEN MPU OCBOCHHUH MPEIIECT-
BYIOIIUX JTUCHUIUIMH: «Du3uka», «Bpiciias matemaTuka», « Mupopmatuka» n «Hauep-
TaTeIbHas TEOMETPUS U MH)KCHEpHas rpauka».

3HaHUs, YMEHHS U HABBIKH, MOJIYYEHHBIE TPU U3YUYEHUH TUCIUIUIMHBI KT€OPETHU-
YyecKas MeXaHuKa», He0O0X0AMMbl 00yJaroOIUMCS JUIsl OCBOSHHUS KOMITETSHIIHH, (popmu-
PYEMBIX TaKUMHU TUCHUIUIMHAMU KakK: « OCHOBBI HAyUHBIX UCCIeA0BaHUI», «O0paboTka
METAJUIOB JABICHUEM», IIPU MPOXOKICHUHU IPAKTUK U TOCYIapCTBEHHOW UTOTOBOM aT-
TECTALUU.

3 CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

3.1 Pacnpenenenne y‘leﬁHbIX qacoB 110 TeMaM JUCHMIIVIMHBI 1 BHUJaM 3aHA-

THH
HaI/IMeHOBaHI/Ie TCM KOHH“ICCTBO qaCcoB
(comeprkaTeaIbHBIX MOIYJICH) (ounas —3aouHas dopma)
B Tom uncne
Beero |Jlekumu| Ilpakrt. | JlaGop. CP
(CemuH.)
Kunematuka
Tema 1.BBeeHuE B TEOPETUUECKYIO 2/6 1/1 1/1 - -/4
Mexanuky. Kuaemaruka Touky.
Tema 2. [TocTtynarenpHoe 1 Bpala-
Y pat 3/4 1 1 - 1/4
TENBHOE JBUKEHUE TBEPOTO TEJA.
Tema 3. ClIO)XHOE JIBWKEHUE TOYKU 3/4 1 1 - 1/4
Tema 4. ITnocko-mmapauieabHOE IBU-
P a 3/4 1 1 - 1/4
’KEHUE TBEPIOTO TEIA.
Craruka
Tema 5. OCHOBHBIE TIOHSITHS U OTIpe-
P 3/6 1/1 1/1 - 1/4
neneHus cratuku. Cxoasmasicsi cuc-
Tema CHI
Tema 6. MomenT cunbl. [1apa cu.
CBoiicTBa mapsl cuil. Y CII0BHUS paBHO- 3/5 1 1 - 1/5
BECHS CUCTEMBI CHJI
Tema 7. CucreMa cuii, IPOU3BOJILHO
p 3/5 1 1 - 1/5
PACIIONIOKEHHBIX Ha MIOCKOCTH
Tema 8. [TpousBosibHAs IPOCTPAHCT-
P pocIp 3/5 1 1 - 1/5
BEHHAs CUCTEMA CHUJI
Tema 9. LleHTp mapayIeTbHBIX CUIT U
Lentp map 3/5 1 1 ; 1/5
LEHTP THKECTU
JIuHaMUKa
Tema 10. OcHOBHBIE HOHATHS JUHA-
A 3/5 1 1 - 1/5
MHKH. JIMHAMHUKA TOYKH. 3a]a4M JU-
HAMUKH.




Tema 11. Cucrema maTepuagbHBIX TO- 3/5 1 1 ) 1/5
yek [{eHTp Macc cucTeMsl

Tema 12. JluddepennmansHoe ypas-
HEHME BPAIIATEIbHOTO JIBUKCHUSI 3/5 1 1 - 1/5
TBEPJIOTO TeJA

Tema 13. Kunernueckast sHeprus Ma-

TepHAIbHOM TOUKH M MEXaHHIECKO# 3/5 1 1 - 1/5
CHCTEMBI

Tema 14. PabGora 1 MOIITHOCTH CHUIIBL.

TeopeMbl 00 M3MEHEHUH KUHETHYE- 3/5 1 1 - 1/5
CKOM SHEeprun

Tema 15. Teopembl 00 U3MEHEHUU KU 3/5 1 1 ) 1/5

HETUYECKOM OHCPTHUU

Tema 16. [Tpuanun JJamambepa st
MaTepHaIbHON TOYKU U MeXaHHUYe- 3/5 1 1 - 1/5
CKOM CHUCTEMBI

Tewma 17. [IpuHIIMIT BOBMOXKHBIX TTe-

pemenennii. Ob1iee ypaBHEHHE TH- 3/5 1 1 - 1/5
HAMHKH
KonTakTHas padora
(momoHHUTEIBHAS) 4/6 ) ) )
Hrtoro no Buaam 3aHATHHA 54/90 17/2 17/2 - 16/80
Koumponw 54/18

Hroro: 108/108

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTaTe OCBOCHUA TEM JHCHUIIJIUHDBI

KoMnerenuuu Tembl IMCUMILINHBI, HalleJIEHHbIE HA BHIPA0OTKY
KOMIIeTeHIIUH
OIIK-1 Tewmsr 1,2,3,4,5.6,7,8,9,16,17
VK-1 Temsr 4,5,6,10,11,12,13,14,15,
3.2 Jlekuum

Tema 1. BBegenue B TeopeTndeckyro MexaHuky. Knunemaruka TOUKH.

Conepxanue TeMbl 1. Berynenue B kuHeMaTuky. OCHOBHbBIE IOHSITHS U OIIpe-
nenenusi. Kunematrka TOYKY B HEMOABUKHOM crcteme koopAauHaT. CriocoObl 3aAaHus
JNBWKEHUS TOUKU: BEKTOPHBIN, KOOPINHATHBIN, €CTECTBEHHBINA. CKOPOCTh U YCKOPEHUE
TOYKH MPU Pa3HbIX CIOCO0AX 3a/1aHUs TBUKEHUS.

Jlutrepatypa k Teme 1: [1, 4, 5, 6]

Tema 2. [locTynarenbHoe U BpalaTeIbHOE JIBHXKEHHE TBEPIOTO Tea.

Copepxxanue TeMbl 2: [locTynarensHoe IBMKEHHE TBEPOTO Tena. TeopeMa o
CKOPOCTSIX M YCKOPEHUSIX TOUEK MOCTYyNaTEIbHO ABMKYIIETOCs TBEpAOTro Tena. Bpaie-
HUE TBEPJIOTO TeJIa BOKPYT HEMOABMKHOU O0cU. CKOPOCTh U YCKOPEHUE TOUKHU TBEPOTO




TeJIa, BPALIAOLIErocs: BOKPYT HENOABUKHOM OCU. BEKTOp yIii0oBOM CKOPOCTU U BEKTOP
YIJIOBOTO YCKOPEHUS Tea.
Jluteparypa k Teme 2: [1, 4, 5, 6]

Tema 3. Ci10’kHO€E IBUKEHUE TOUKH.

Conepxanne teMbl 3. IlepeHOCHOE, OTHOCUTEIBHOE W aOCOIIOTHOE IBIIKCHHE
touku. Teopema o crokeHnn ckopocreit. Teopema Koprosnmca o ClI0KeHHH YCKOPEHUIA,
oIpeielicHHe KOPHOIKMCOBa yCKopeHus; mpaBmio JKykosckoro. Ciydail mocTymnaresib-
HOTO ITEPCHOCHOTO JIBHIKCHHUSI.

Jlutepatypa k Teme 3. [1, 4,5, 6]

Tewma 4. [1nocko-napamieabHOE IBH>KEHUE TBEPIOTO TeEIA.

Copepxxanue TeMbl 4. YpaBHEHUS IBUKEHUS IUIOCKON (urypbl. Pazmoxenue
JBMKEHUS TUIOCKOM (PUTyphbl Ha MOCTYNAaTeIbHOE JABMKEHHUE BMECTE C MOJIOCOM U Bpa-
IaTEIbHOE JBUKEHUE BOKPYT MHoitoca. OnpeneneHue CKOpocTH 00 TOUKH Tela Kak
r€OMETPUYECKON CYyMMBbI CKOPOCTH TOJIFOCA U CKOPOCTH 3TOM TOUYKU MPHU BpauieHuu (hu-
rypbl BOKPYT moJiroca. Teopema 0 mpOeKUUAX CKOPOCTEH ABYX TOYEK Teja. MIrHOBEH-
HBIH 1eHTp ckopocterd (MIIC); ompeneneHnue ¢ ero MOMOIIBIO CKOPOCTEH TOYEK ILIO-
ckoil ¢urypsl. OnpeieneHue yCKOpeHus 000 TOUKHU IUIOCKON (UIypbl KaKk reoMerT-
PUYECKON CyMMBI YCKOPEHUS IOJII0CA U YCKOPEHUS 3TOM TOUKHU MIPHU BPALLEHUHN (PUTYPbI
BOKpYT IIOJIFOCA.

Jlureparypa k teme 4. [1, 4,5, 6]

Tema 5. OCHOBHBIC TOHATHS U ONpeJiesIeHUs: cTaTuKU. CXod1ascs cucremMa Cull.

Conepxxanue tembl 5. [Ipenmer ctatuku. AOCOIIOTHO TBEPAOE TENO, CHUIIA, DKBU-
BAJICHTHBIC U YPABHOBEIICHHBIE CUCTEMBI CUJI, PABHOACHCTBYIONIAs. AKCUOMBI CTATUKH.
CBsa3u u peakunu cBsi3ei. OCHOBHBIE BHUJIBI CBSI3€U U UX peakunu. CXOISAIINECS CHIIBL.
PaBHOmelicTBYIOIIAsA CXOASIIUMXCA CUJI. ['€OMETpUYECKOE M AaHAJUTHUYECKOE YCIIOBUE
pPaBHOBECHS CXOASAIIMXCS CUil. PaBHOBecue TpEX HemapauieIbHbIX CHUII.

Jluteparypa k Teme 5: [1, 4, 5, 6]

Tema 6. Moment cuinbl. [lapa cun. CBoiicTBa mapel cujl. Y CI0OBUSL paBHOBECHS
CUCTEMBI CUJL.

Coneprkanue TeMbl 6: MOMEHT CHJIbI OTHOCHTEIBHO LIEHTPA (TOYKHU) KaK BEKTOP.
[Tapa cun. MOMEHT mapbl Kak BEKTOP. DKBUBAJIIEHTHOCTH nap. CioxeHue nap cuil. Yc-
JIOBUSI PAaBHOBECHS CUCTEMBI ITap. Teopema O NpUBEIEHUU IPOU3BOJIBHON CUCTEMBI CHJI
K JaHHOMY UEHTpY. [ 1aBHBII BEKTOP U IJIaBHBIA MOMEHT cucTeMbI cui. Ciyyau, Korja
IJIABHBIA BEKTOP WJIM IJJaBHBIM MOMEHT paBHBI Hyt0. Teopema BapuHboHa 0 MOMEHTE
PAaBHOJICMCTBYIOIIEH.

Jluteparypa k Teme 6: [1, 4,5, 6]

Tema 7. Cuctema cuji, IpOU3BOIBHO PACHOJIOAKEHHBIX Ha TNIOCKOCTH

Conepxanue TeMbl /. Anrebpandeckoe 3HAYCHWE MOMEHTA CHIIBI. Bhramcienue
[JIABHOTO BEKTOpPA U TJIABHOTO MOMEHTA IUIOCKOM cucTtembl cuil. Ciydan NpuUBEICHUS
IIJIOCKOM CHCTEMBI CWJI K OJJHOW Mape W K PaBHOJACUCTBYIOLIEH. AHAIUTUYECKUE YCIIO-
BUSlI PABHOBECHUS NPOMU3BOJBHOM IUIOCKOM CHUCTEMBbI CWJI. Pa3nuuHble BUIBI yCIOBUH




paBHOBecust. CTaTUYECKH ONPENEIMMbIE U CTATUYECKH HEONpeIeIuMble cucTeMbl. PaB-
HOBECHE TPU HAMYUU CHII TpeHUs. TpeHHEe CKOJBLKCHUS TTPH MOKoe (CIETIICHNE) U MIPH
neuxeHun. Kosdpduuuent tpenus, yron tpenus. O0nacte paBHOBecus. TpeHue kaue-
HUs, KOAQOUIMEHT TPEHUsI KaueHUs.

Jlutepatypa k Teme 7. [1, 4,5, 6]

Tewma 8. [IpousBosbHas NPOCTPAHCTBEHHASI CUCTEMA CHUJI.

Conepxxanue Tembl 8: MOMEHT CHJIbI OTHOCUTENIBHO OCH. 3aBUCUMOCTb MEX]Y
MOMEHTAMH CWIbI OTHOCUTEJIBHO OCU U OTHOCHUTEINIBHO LIEHTPA, HAXOIALIETrOCsA Ha 3TOU
ocd. AHanmuTHueckue (HOpMYJbI JUIsI MOMEHTOB CHJIbI OTHOCUTENIBHO KOOpPJIMHATHBIX
ocell. I TaBHBIM BEKTOP M I'VIaBHBIM MOMEHT IPOU3BOJIBHOM CHUCTEMBI CHJI. AHAIWTHYE-
CKHE YCIJIOBUSI PABHOBECHUS ITPOU3BOJIBHOW MPOCTPAHCTBEHHON CHCTEMBI CWJ. YacTHBIE
CJIy4ad NPUBEACHUS NMPOU3BOJIBHON CUCTEMBI CHUII.

Jluteparypa k Teme 8: [1, 4,5, 6]

Tema 9. llenTp napauienbHbIX CUI U LIEHTP TSIKECTH.

Conepxanue tembl 9: [IpuBeseHne cucTeMbl NapajuieIbHBIX CUJI K PABHOJCUCT-
Bytroue. LleHTp nmapanienbHbIX CUJI, €ro paanyc-BeKTOp U KoopauHarthel. LleHTp Tsxke-
CTH TBEPAOIO Tela; HEHTP TsHKeCTU 00bEMa, Tuiomaan u auHuu. Crnocobsl onpenaene-
HUS MOJI0)KEHUS LEHTPOB TSHKECTH TEIL.

Jlurepatypa k Teme 9: [1, 4, 5, 6]

Tema 10. OcHOBHBIC HOHATHS AUHAMUKHU. JIMHAMUKA TOYKH. 3a1a9¥ JUHAMUKH.

Conepxanue Tembl 10: [Ipeamer nunamuku. OCHOBHBIC MOHSATHS U OMpEJEse-
HUSI. Macca, MaTepuajbHas TOYKa, CUJIA, TIOCTOSHHBIE U MEepeMeHHbIe Cuibl. MHepiu-
aJlbHasg CcHUCTeMa OTCUEéTa. 3aKOHBI KJIACCMUYECKOM MEXaHUKHM HJIM 3aKOHBI I'ammies —
Herotona. luddepenumanbaple ypaBHEHUST IBUKEHNUS MaTEpPUATbHONM TOYKHU B JI€Kap-
TOBBIX IPSIMOYTOJIBHBIX KOOPJIMHATAX U B MPOEKIHUSIX HA OCU €CTECTBEHHOTO TPEXTPaH-
HUKA. /[B€ OCHOBHBIE 3aJ1aul JUHAMUKU MaTepUaJIbHOM TOUKU. Pemenne nepsou u BTO-
pOM 3a/1a4 JUHAMUKH.

Jluteparypa k Teme 10: [1, 4, 5, 6]

Tewma 11. Cucrema marepuaibHbIX Touek. LleHTp Macc cucTeMsl.

Copepxxanue Tembl 11: Mexanudeckas cuctema. Macca cuctemsl. LleHTp macc
CUCTEMBI U ero kKoopauHaThl. Knaccudukamus cuil, 1eHCTBYIOIKUX Ha MEXaHHYECKYIO
CHCTEMY: CHJIbI BHCIIHUE U BHYTPEHHHE, 3a7aBacMblc (AKTUBHBIC) CHUJIBI U PEAKIIUH CBsI-
3eil. CBOMCTBO BHYTPEHHUX CUJI. MOMEHTHI MHEPIIMU MEXAHUYECKON CUCTEMBI U TBEP-
JIOTO Tejla OTHOCUTENbHO ocu. [nuddepennmanbupie ypaBHEHUS IBIKCHUSI MEXaHUYe-
CKol cuctembl. TeopeMa O ABMKEHHH LIEHTPA Macc CUCTEMbl. 3aKOH COXPAHEHUs JIBH-
YKEHUS LIEHTpa Macc.

Jluteparypa k Teme 11: [1, 4, 5, 6]

Tema 12. JluddepenunanbHoe ypaBHEHHE BPAIIATEIBHOTO IBUKEHHUS TBEPAOTO
Tena.



Conepxxanue TeMbl 12: KonnuecTBo JBUKEHUSI MaTEpUAIbHON TOUKU U MEXaHU-
YeCcKoM cuctembl. TeopeMbl 00 UBMEHEHUM KOJIMUECTBA JBUKEHUS MAaTepUATbHON TOY-
KM U MEXaHWYECKOW CHUCTEMBI. 3aKOH COXPAHEHHS KOJIUYECTBA JBUKCHUS CHCTEMBI.
MoOMEHT KOMYeCcTBa ABUKEHUS MAaTEPUAIIBHOM TOYKH OTHOCUTEIIBHO LIEHTpA. [ TaBHBIN
MOMEHT KOJIMYECTBA JBUKCHUS MEXAHUYECKOW CUCTEMBI OTHOCUTEIIBHO IIeHTpa. Teo-
peMa 00 U3MEHEHMH KUHETUYEeCKOTO MOMEHTA CUCTEMBI. 3aKOH COXpaHEHUs KMHETHYe-
ckoro MoMeHTa. [luddepeniinanbHoe ypaBHEHUE IBIKEHUS TBEPAOTO TeJla BOKPYT He-
MMOJIBU>KHOM OCH.

Jlurepatypa k Teme 12: [1, 4, 5, 6]

Tema 13. Kunernueckast sHEpTHsI MaTepUaIbHON TOYKM U MEXaHUYECKOW CHCTe-
MBI.

Conepxxanne tembl 13: Kunetndeckast sHeprusi MaTepuaibHO Touku. Kuneru-
yecKasi DHEprus MEXaHMYECKOM CHCTEMBI. BpIUnCIIeHHE KMHETHYECKOM dHEPruu TBEP-
JIOTO TeJa P PA3IUYHBIX CIy4YasiX €ro ABUKEHHUS.

Jluteparypa k Teme 13: [1, 4, 5, 6]

Tema 14. PaGoTa 1 MOIIIHOCTH CHJIBI.

Conepxxanue TeMbl 14: DnemeHTapHasi paboTa CUiibl, €€ aHAIUTUYECKOE BbIpa-
keHue. PaboTa cuibl Ha KOHEUHOM MepeMenieHud. PaboTa cuiibl TSHKECTH, CHITBI YIIPY-
roCTd, CUiIbl TpeHus. MomHocTs. PaboTa 1 MOLTHOCTH CUJI, TPUIIOKEHHBIX K TBEPAOMY
Tey, BpallarouieMycsl BOKPYT HEMOABMYKHOU OCH.

Jlurepatypa k Teme 14: [1, 4, 5, 6]

Tewma 15. TeopeMbl 00 U3BMEHEHUH KHHETUYECKON YHEPTUH.
Conepxanue Tembl 15: Teopema 00 U3MEHEHNN KUHETUYECKON SHEPTUHA MaTepUATIbHON
TOYKM B AU((depeHunanbHoil 1 KOHEYHOU (opMax. PaBeHCTBO Hymr0 cyMMbl padoT
BHYTPEHHHUX CHWJI, JEHCTBYIOLIMX B TBEPJAOM TE€J€ WM B HEU3MEHIEMON MEXaHUYECKON
cucteme. Teopema 00 M3MEHEHUH KMHETHYECKOW SHEPIUM MEXAaHUYECKON CHCTEMbI B
nuddepeHanbHON U KOHEUHOM PopMax. 3aKOH COXpAaHEHUS MEXaHUYECKON IHEPTUU
CUCTEMBI TIpU ACHCTBUM HA HEE OTEHIIUAbHBIX CHUII.

Jluteparypa k Teme 15: [1, 4, 5, 6]

Tema 16. Ipunuun JdanamGepa s MaTepuaaibHOW TOYKH M MEXaHUYECKOW CHUC-
TEMBL.

Copepxanue TteMbl 16: [lpunnun lanambepa st MmaTepHallbHOM TOYKH, CUja
uHepuu. [puamun JlamamOepa 111 MEXaHUYECKON CUCTEMBI. | JTaBHBIM BEKTOp U TJIaB-
HbIII MOMEHT cuJI uHepuud. [IpuBeneHre cun nuepunn TBEPOTO Tea K neHTpy. Onpe-
JIeJICHHE ¢ TOMOIIbI0 npuHIMna J[anamOepa MMHAMUYECKHX PEaKIMid TPH HECBOOO-
HOM JIBUKECHHHU TOYKH U MEXaHUYECKOU CUCTEMBI.

Jluteparypa k Teme 16: [1, 4, 5, 6]

Tewma 17. ITpuHIMO BO3MOXKHBIX NepeMeleHuil. O0uiee ypaBHEHHE JUHAMUKH.

Conepxxanne TeMbl 17: CBsizu u ux ypaBHenus. Kiaccuduxamus cszeii; romno-
HOMHBIE U HETOJIOHOMHBIE, CTAllMOHAPHBIE M HECTAILIMOHAPHBIE, YAEPKUBAIOLIUE U He-
yAEPKUBAIOIINE CBSI3U. BO3MOXKHBIE WM BUPTYyaJlbHbIE MepeMeleHus. Yucno crermne-




Hel cB0OONBI cucteMbl. WneanbHble CBsi3U. [IpuHLIMI BO3MOXKHBIX TEPEMEILICHUM.
[IpruMeHeHne npuHIKIa BO3MOXKHBIX IEPEMEILCHUN K ONIPEAETICHUIO PEaKIui CBA3EU U
K mpocteimuM marmuHaM. [Ipunnun Jlanamb6epa-Jlarpanxa, oOiiee ypaBHEHUE HUHA-
MUKHU.

Jlutrepatypa k Teme 17: [1, 4, 5, 6]

3.3. IpakTnyeckune (ceMUHAPCKHE) 3aHATHSA

Ne Tema 3ausaTus O0BeM, Jlutepa-
n/m vac.(ouHast/3204 Typa
Hasi)
Kunemaruka
1 Kunemarnka TOUYKH. 2/1 [2, 3]
5 [ToctynarenbHOE M BpamaTeabHOE IBUXKEHUE TBEPIOTO 5 2, 3]
Tena
3 CnoxHO€E IBUKEHUE TOUKH 2 [2, 3]
4 [Tnocko-napanienbHOe ABMKEHHUE TBEPIOTO Tela 2 [2, 3]
Crartuka
1 CucreMa CXOISIIUXCS CHIT 2/1 [2, 3]
2 PaBHOBecHE POM3BOIBHON CHCTEMBI CHJI Ha TUIOCKOCTH 2 [2, 3]
3 PaBHOBecHe npy HATMYUU CHUIT TPEHUS 2 [2, 3]
PaBHOBECHE PON3BOJIBHON ITPOCTPAHCTBEHHOW CHCTEMBI
4 [2, 3]
CHUT
Jlunamuka
1 JIBe OCHOBHBIC 33a/1a4¥l TUHAMHUKY MaTepUaTbHONU TOUKU 2 [2, 3]
2 JIBMOKEHHE [IEHTpa MacC 2 [2, 3]
3 KonnyecTBO IBMKEHUS U MOMEHT KOJIMUYECTBA JIBHKCHUS 2 [2, 3]
4 JuddepennmansHoe ypaBHECHHE BPAIIATENLHOTO IBHIKE- 9 2, 3]
HHsI TBEPIOTO TEIa BOKPYT HEMOIBHKHON OCH i
5 M3MeHeHe KHHETHYECKON SHEPTHU MaTepUATIbHON TOYKH 9 2, 3]
U CHCTEMBI =
6 [TpuHIIMT BO3MOKHBIX IEPEMELICHUH. 2 [2, 3]
7 OO0riiee ypaBHEHHE THHAMUKH 1 [2, 3]
Uroro: 17/2
3.4. JlabopaTopHbie padoThl
Y4eOHbIM TIaHOM JTA00PATOPHBIE pa0OTHI HE TPETYCMOTPEHBI.
3.5. CamocTosiTeJIbHAsi padoTa CTYy/IeHTa
Ne Bunbl camocToATenbsHON pabOThI CTYIEHTA O0bewm, yac.
/i (oun/3a04)
1 M3ydenue JEKIIMOHHOTO MaTepualia 8/41
2 [ToaroToBKa K MpakKTHUYECKUM 3aHITHIIM 8/30
3 IToaroroBka k 1a00paTOpHBIM paboTam 0
4 BrITiosTHEHNE KypCOBOTO IMTPOCKTA 0
5 Brinonaenne KypcoBoi paboThl 0
6 BrinosnHenne MHAMBUYaIbHOTO 3a/1aHuUs 0/9
Hroro: 16/80




3.6. KypcoBoii npoekT (padoTa), HHAMBUAYAIbHOE 3aHATHE

Y4eOHBIM IJITaHOM KypPCOBO# MPOeKT (padoTa) He MpeIyCMOTPEH.

JUist cTyeHTOB 3a04HOM (opMbl 00yUYeHHUs MpEeayCMOTpEHa pacueTHas padoTa.
3amaHuss Ha paboTy BBIOMpAOT M3 YyueOHOro mnocoduss «COOpPHMK 3adaHMN IS
KYPCOBBIX pabOT IO TEOPETHUYECKON MEeXaHUKe» o1 peaakiueid A.A. S610HcKoro [ 3]

4 ®OHJ OLIEHOYHBIX CPEJICTB

Texkymuid KOHTPOJIb 3HAHUN CTYJACHTOB IPOU3BOJUTCS YCTHBIMA KOHTPOJIbHBIMHU
OMpOoCcaMu BO BpeMs JICKIIUN U B XO/i€ MPOBEACHUS MPAKTUUYECKUX 3aHSATUH.

IIpoMexyTOuHasi aTTeCcTAallUA 110 PE3yjIbTaTaM OCBOEHHUS JUCLUUILUIUHBI B CEMe-
CTp€ NPOBOAUTCS B (POpPME CEMECTPOBOrO 3K3aMeHa B COOTBETCTBHUU C «llosoxxeHnem
00 opraHuzanuu yuyeOHOro mpoiiecca B JIOHEIIKOM HallMOHAJILHOM TEXHHUYECKOM YHH-
BEPCUTETEN.

Jns ompeneneHus ypoBHSI 3HAaHWUM CTYJIEHTOB MperojaBaTelib PYKOBOICTBYETCS
KPUTEPUSIMU OLICHKW 3HAHWM, YTBEPKIAEHHBIMU Ha 3aceaHUU Kaeapbl U  SBISIOIIN-
MUCSI COCTABJISIONIEH yueOHO-METOUYECKOTO KOMITJIEKCA JUCITUTITHHABI.

4.1 KpuTepuu U IKAJbI JJIsi MHTETPUPOBAHHOI OlleHKH YPOBHS C(hOpPMHPO-
BAHHOCTHM KOMIETEHIIUH

Cocmasnarowas KomMnemeHyuu — NOAHOMA 3HAHUL

HYJIEBOW YpOBEHb. HEBEPHBIE, HE APTyMEHTUPOBAHHbBIE, C MHOXXECTBOM I'pyObIX OIIM-
OOK OTBETHI Ha BOIPOCH! / OTBETHI Ha JIBa BOMPOCA U3 TPEX MOIHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAaHUI HUKE MUHUMAIIbHBIX TPEOOBaHMIA;

MUHHUMAaJIbHBIN YPOBEHB. JaHbl HE MOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI. YPOBEHb 3HAHUN HU)KE MUHUMAJIbHBIX TpeOoBaHuil. [lomyiieHo MHOro
rpyObIX OIIHUOOK;

- IOpPOTOBBIM YPOBEHB. JaHbl HEJOCTATOYHO IIOJHBIC, TOYHBIE U APryMEHTUPOBAHHBIC
OTBETHI HA BOIIPOCH!. I1710X0 3HaeT TEpMUHBI, OIIPEACIICHUS U ITOHATUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIBL. J0MmyI11eH0 MHOTO HerpyObIX OIIMOOK;

CpeHUM ypoBeHb. JlaHbl TOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 11e510M 3HaeT TEPMUHBI, ONPEIEICHUSA U MOHATHS, OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILIECHUS, TPUHIUIBI. [loIMyIIeHO HECKOIBKO HErpyOhIX OMIMOOK;

IIPOJIBUHYTHIM YPOBEHB. JaHBI IIOJIHbIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMMHBI, OIIPENEIICHUS U TTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIICHUS, TPUHIUIEI. JIOMyIIeHO HECKOIBKO HErpyOBIX OMIMOOK;

BBICOKHMM YPOBEHB. JaHbI ITOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAa€T TEPMUHBI, ONPEIEICHNUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS, TPUHLHUIBL. [[OMyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnsaowas KomMnemeHyuu — yMeHus
HYJICBOH ypOBEHbL. MOJHOE OTCYTCTBHE MOHUMAHUS CyTH METOJWKH PEIISHUs 3aJ1auH,
JOMYIIEHO MHOXKECTBO IPyOeHIIINX OMIMOOK / 3a1aHUs HE BBIITOJIHEHBI BOOOIIIE;



MUHUMAJIbHBIN YpOBEHB: c1a00€ MOHUMAHUE CYTH METOJUKU PEIICHUs 3aJauH, JOIy-
HIeHbl TpyOble ommOKu. Pemenus He obocHoBaHbl. He ymeer uncnonb3oBaTh HOpMa-
TUBHO-TEXHUUYECKYO JUTepaTypy. He opueHTupyercs B crieruaibHON HAyYHOU JIUTE-
paType, HOpPMaTUBHO-IIPABOBBIX aKTaX;

IIOPOrOBBI YPOBEHb. JOCTATOYHOE IOHMMAHUE CYTU METOAMKHU PELICHUs 3aadd, J10-
nylieHsl omKOKy. Pemienust He Bcerja 000CHOBaHBI. YMEET UCIO0Ib30BaTh HOPMATUB-
HO-TEXHUYECKYI0 JuTeparypy. Cinabo opueHTUpyeTcsl B CHEUUaTbHONM HAYYHOW JMTe-
paTtype, HOpMAaTUBHO-TIPABOBBIX aKTaXx;

CPEIHMH YPOBEHB. B ILIEJIOM IOHMMAET CYTh METOJIMKHM PELICHMs 3a[add, JOIYIIEHBI
omOku. Pemenuss He Bcerna OOOCHOBaHBI. YMEET HCIONIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIELUAJIbHYIO HAY4YHYIO JINTEpaTypy, HOPMaTUBHO-IIPABOBBIC AKTHI;

IIPOJIBUHYTHIM YPOBEHB:. B LIEJIOM ITOHUMAET CYTh METOAUKHU PELICHMS 3aa4H, TOIyIIe-
Hbl HETOYHOCTU. Crioco0eH 000CHOBATh PELIEHUs. Y MEET UCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIELUAIIbHYIO HAYYHYIO JINTEpaTypy, HOPMaTUBHO-IIPABOBBIE AKTHI;

BBICOKUH ypoBeHb: [loHuMaeT cyTb METOAMKH peteHus 3aaauu. CrocodeH 000CHOBATh
peleHus. YMEET UCIIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIELUAIBHYIO HAYYHYIO
JUTEpaTypy, NepeIoBOM 3apyOeKHBIM OMBIT, HOPMATUBHO-TIPABOBHIE AKTHI.

Cocmasnsaowas KomMnemeHyuu — 871a0eHuUe Ha8blIKaAMU

HYJICBOW YPOBEHB. HE MIPOJIEMOHCTPHUPOBAJI HABBIKH BBITIOTHEHHUS MPO(EeCcCHOHATBHBIX
3a7a4. VCHBbIThIBAET CYIIECTBEHHBIC TPYAHOCTH MPHU BBINOJIHEHUU OTICJIBHBIX 33]1a-
HUMU,

MUHHMAaJIbHBI YPOBEHb. HE IPOJEMOHCTPHPOBAJI HABBHIKH BBIMOJHEHHS MPOdeccuo-
HaJIbHBIX 3a7a4. VICIIBITBIBAET CYNIECTBEHHBIE TPYIHOCTH MNP BBIIOJIHEHUU OTIEIb-
HBIX 3aJaHUN;

MOPOTOBBIN YPOBEHB: BIIAJIEET OMBITOM FOTOBHOCTU K MPO(PECCUOHATLHON eI TENbHO-
CTU U NPOo(eCCHOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HAa MMOPOTOBOM ypoBHE. Tpy-
JIOBBIE JE€HCTBHSA BBHINIOJIHACT MEIJICHHO M HEKAQUECTBEHHO,

CpEeIHUI YPOBEHb:. BJIaJICET CPEAHUM OMBITOM TOTOBHOCTH K MPOGECCHOHAIBHOU Jesi-
TEJIBLHOCTU U MPOGECCHOHAIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPy/I0BbIE ACHCTBHS
BBITIOJTHSIET HA CPETHEM YPOBHE IO OBICTPOTE M KaUeCTBY;

MPOABUHYTHIM ypOBEHB: BIIAJIEET OMBITOM U JOCTATOYHO BBIPAKCHHON JTUYHOCTHOU
TOTOBHOCTH K MPO(ECCHOHATBHON ACATEILHOCTH U MPO(EecCHOHATBLHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBIIIOJHSIET TPYIOBBIE JICUCTBUS;

BBICOKMH YPOBEHbB: BJIAJICET OMBITOM W BBIPAKECHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npo¢eCCUOHAILHON JEATEIbHOCTH W TPOQeCCHOHATLHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJIHAET TPYIOBBIE NEHCTBUA.

- HyJIEBOU YPOBEHB. KOMIIETEHLIMH HE C(HOPMUPOBAHBI;
- MUHUMAJIbHBIN YPOBEHb: 3HAUNTEIBHOE KOJIMYECTBO KOMIETEHIINI HEe COPMUPOBAHO;

MOPOTOBBIM YPOBEHb. BCE KOMIIETEHUUU C(POPMUPOBaHBI, HO OOJBIIMHCTBO HA MOPO-
TOBOM YpPOBHE;

- CpeIHUI YPOBEHb: BCE KOMIIETEHLIMHU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

MIPOJIBUHYTHIN YPOBEHB: BCE KOMIETEHIIMHN C(HOPMHUPOBAHBI HA CPETHEM UIIU BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIETEHIIMN C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.



4.2 Bonpocsl K 3k3aMeHy U IpuMep OuJiera

1. Mexanuka. Teopetnueckas Mmexanuka. OCHOBHBIE ONPEICICHUS U TUTIOTE3HI.

2. Kuaematuka. Kuaemarnka Touku. OCHOBHBIE 3a7ja4ll KHHEMATUKH TOYKU. CIocoObI
3a1aHUS ABUKECHHS TOUKHU.

3. OnpeneneHus CKOPOCTU U YCKOPEHUsSI TOUKH MPU BEKTOPHOM CIIocoOe 3aJlaHus JBU-
KEHUS.

4. OnpeneneHue CKOPOCTH W YCKOPEHHUSI TOYKU MPU KOOPJIUHATHOM CIOCOOE 3aaHUs
JIBH>KCHUSL.

5. Ompenenenre CKOPOCTH U YCKOPEHHS TOYKH TMPU €CTECTBEHHOM CIOCO0E 3aaHus
JIBUKCHUSL.

6.PaBHOMEpHOE U paBHOMIEPEMEHHOE IBUKCHUE TOUKH.

7.Kunematuka tBepnoro tena. IlocrynarenbHoe 1BH>KeHHE TBEpAOro Tena. Teopema 00
OCHOBHBIX KMHEMAaTHUYECKHX XAPAKTEPHUCTUKAX TBEPAOrO Teja MPHU MOCTYNATEIbHOM
JBIKCHUU.

8.BpamiarenbHoe ABMXKEHHE TBEPJOTO Tella BOKPYT HEMOABUKHOW OCU. YpaBHEHUE
JBYKEHUS TBEPAOTO Tena. OnpeaeneHue yriioBoil CKOPOCTH U YIIIOBOTO YCKOPEHHUS Te-
7a. YTJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHUE Tela KaK BEKTOPBI.

9.0mpenenenne CKOpOCTEN U YCKOPEHUH TOUEK TBEPJIOTO Tela, BPAUIAIOLIErocs BOKPYT
HEIOJBHKHOU OCH.

10. PaBHOMEpHOE ¥ paBHOTIEPEMEHHOE BpaIATEIHLHOE BUKEHUS TBEPJIOTO TEJIA BOKPYT
HETIOJIBUKHOU OCH.

11. TlnockomapannenbHOE IUIOCKOE ABUYKEHHE TBEPJOro Tejla. YpPaBHEHUS IIOCKOTO
JBYOKCHHS TBEPJOTO Telia (IBYKCHHS TUIOCKOW (UTYphl). PasnokeHue IIOCKOTo JBU-
YKEHUSI TBEPAOTO TEa Ha IMOCTYIMATENbHOE M BPAIATEIbHOE JABUKECHUA. YTJIOBasg CKO-
POCTb U YIJIOBOE YCKOPEHHUE TeJa MPU IJIOCKOM JIBHUKECHUMU.

12. Onpenenenue cKOpOCTEHM TOUEK Teja MPH IJIOCKOM JBIKEHUHU. Teopema o mpoek-
LHUSIX CKOPOCTEN JIByX TOUEK TeJla MPU MIOCKOM JIBUKECHUU.

13. MrHOBEeHHBIH LEHTP CKOPOCTEHN TBEPAOrO Teja MPHU MIOCKOM ABMXKEHUH. CrocoOb
ONpeeSICHUs] MTHOBEHHOIO LIEHTPa CKOPOCTEM.

14. Onpenenenune yCKOpEHUH TOUEK TBEPIOTO Teja MPH MIOCKOM JIBHIKEHUH.

15. Cnoxunoe nBukeHue TOYKH. OTHOCUTENBHOE, TIEPEHOCHOE U a0COJIIOTHOE JIBUXKE-
HudA. TeopeMa cI0KeHUsI CKOPOCTEN B CIIOAKHOM JABUKEHUH TOYKH.

16. Teopema cnoxxeHust yckopenuii (Teopema Kopuosnuca) B CII0XKHOM JIBHKCHUU TOY-
K1. MeToabpl OCTpOEHUs U BbIUKCIICHUs yeKopenusa Kopuomnuca.

17.Cratuxa. OCHOBHbBIC MOHSATHS, OIIPEACICHUS U AKCHOMBI CTaTUKHU TBEPJIOTO TEa.

18. Cratuka. CBsi3u 1 peaknuu cBsizeil. OCHOBHBIE TUIIBI CBSI3CH U PEAKIIUN CBSI3EH.

19. Cucrema cxoasmmxcs cui. ['eoMmeTpuyeckuil U aHATUTUYECKUI CTIOCOOBI CIIOKEHUS
cuil. PaBHOIEHCTBYOIASL CXOIAIIMXCS CHIL.

20. Cucrem cxonsmuxcs cui. ['eomeTpudeckoe U aHATUTUYECKOE YCIOBUE PAaBHOBECHS
CHUCTEMBI cxoasmuxcd cui. Teopema o Tpex cuiax.

21. AnreOpandecKuii ¥ BEKTOPHBI MOMEHTBI CHJIBI OTHOCHTEIBHO TOYKU (LIEHTPA).
MOMEHT cuiibl OTHOCUTENBHO OCH. CBA3b MOMEHTA CHJIbI OTHOCUTEIIBHO OCH C BEKTOP-
HbIM MOMEHTOM CHUJIbl OTHOCUTEJIBHO TOYKH HA OCH.



22. I1apa cun. Anredbpanyeckuili 1 BEKTOPHBIA MOMEHTHI Naphl cuil. OCHOBHBIE CBOMCT-
Ba MOMEHTOB Iap CUJI. Y CJIOBHSI PABHOBECHS AP CHUII.

23. IlpuBeneHue cucTeMbl CUJI K LEHTpY. TeopeMa 0 mapajjieIbHOM NEPEHOCE CHIIBI.
[IpuBenenne Npor3BOIBLHOM CUCTEMBI CHII K cwile U nape cuil. OCHOBHas Teopema cra-
tuku (Teopema Ilyanco).

24. YacTHble cly4yau MPUBEJCHUS MPOCTPAHCTBEHHOM CUCTEMBI CUJI. Y CJIOBHS paBHOBE-
CHUs MPOCTPAHCTBEHHOW MPOU3BOJIIBHON CHCTEMBI CHII. Y CJIOBUS PAaBHOBECHUS IIPOCTPAH-
CTBEHHOU MapajuieIbHOM CUCTEMBI CHJL.

25. YactHble ciiydan MPUBEIEHUS TUIOCKOW CHCTEMBbI CHJI. Y CIIOBUS PaBHOBECHS ILIO-
CKOM IPOU3BOJIBHOM CHUCTEMBI CUJI. Y CIIOBHSI PAaBHOBECHSI TUIOCKOW MAPAJUICIIBHON CHUC-
TEMBI CHJL.

26. Teopema BapuaboHa 0 MOMEHTE PaBHOICHCTBYIOIICH.

27. Tpenue. Tpenue ckonbkeHus. 3aKOHBI TPEHUSI CKOJbXEeHUA. PaBHOBecue Ten mpu
HaJIMYUU TPEHUS CKOJIbKEHUS. TpeHue KaueHus.

28. Cucrtema napamienbHbix cuil. L{eHTp cucteMbl napamienbHbiX cuil. LleHTp TsxecTn
Tena.

29. llentp TspKecTn Tema. MeTon ompeaeneHUs IEHTPOB TsbkecTh Ten. Haxoxaenue
LEHTPOB TSKECTH TPEYTOJIbHUKA, TyTH OKPYKHOCTH, KOHYCa, KDYTOBOTO CEKTOPA.

30. Junamuka. AxcuoMbl AuHamMuku. JuddepeHimnanbable ypaBHEHUs JIBKCHHUS Ma-
TE€pUAIbHON TOUKHU.

31. JImnamuka MatepualbHOW TOYKHA. OCHOBHBIE BHUBI CHJ, JEHCTBYIOIIUX Ha TOUKY.
JIBe OCHOBHBIC 3a/1auu JUHAMUKHA CBOOOJHON U HECBOOOIHOM MaTepUaTIbHON TOUKH.

32. JlunaMHKa OTHOCUTEIBLHOTO JIBI)KCHUS MaTepUaIbHOM ToukH. HeBecoMOCTb.

33. lunamuka Mexanudeckoil cuctemsl. Llentp macc cucremsl. Knaccudukamus cui,
JEUCTBYIOIIMX HA TOYKH MEXAHUYECKOM CHCTEMbl. OCHOBHBIE CBOMCTBAa BHYTPEHHHX
CHUJI CUCTEMBI.

34. MomenT uHepuuu. OceBble MOMEHTHI MHepUuU Tena. LleHTpoOekHbIe MOMEHTHI
uHepuuu. Paanyc unepuum.

35. MOMEHT HWHEpIHMH OTHOCHTEIBHO MapaiebHBIX ocel (Teopema [roiireHca-
HlTeitnepa). OnpeneneHne MOMEHTa HHEPITUH OJHOPOJTHOTO TOHKOTO CTEPIKHSI.

36. HaxoxaeHre MOMEHTOB MHEPLHMH OJHOPOJHOIO KPYIJIOTO KOJIbIA, OJHOPOJIHOMN
KpYIJIOW IJIACTUHBI WY UUJIMH]PA, OHOPOJHOIO 11apa.

37. Juddepenunanbuple ypaBHEHUS MOCTYINATEILHOTO JIBHXKEHHMSI TBEpPJOro Teja.
JuddepennnaabHOe ypaBHEHUE BpalaTeIbHOTO JBUKEHHUS TBEPAOro Tejia BOKPYT He-
ITOJBH>KHOM OCH.

38. DnemenTapnas padota cuibl. [ToaHas padoTa criibl. MOITHOCTS.

39. Haxoxxenue paboThl OCTOSTHHOW CHJIBI, CHITBI TSDKECTH, CHITBI TPEHUS CKOJIBKEHHUS
Y MOMEHTA TPEHHUSI KAYCHHUS.

40.HaxoxneHnue paboThl CHIIbI YIPYTOCTH.

41. Omnpenenenue pabOThl CUJIbI, MPWIOKEHHOW y TBEPAOMY TEIly IpPHU MOCTyMaTelb-
HOM, BpallaTeIbHOM BOKPYT HEITOJABUKHOW OCU JBUKCHUSX.

42. KuHeTnyeckasi SHEpTHsl TOUKM U MEXaHUYECKOM CUCTEMbl. BbIunclieHne KUHeTH4Ie-
CKoOMi Hepruu cucremsl (Teopema Kenwra).

43. OnpeneneHue KMHETUYECKON DHEPrUU TBEPJOTO Tejla MPU MOCTYNAaTeIbHOM, Bpa-
1IaTEIbHOM BOKPYT HEMOABUKHOM OCH U TJIIOCKOM JBUKECHHUSIX.



44. Teopembl 00 U3MEHEHUAX KUHETUYECKON SHEPTUM TOYKM U MEXAHUYECKOM CHUCTe-
MBI.

45. [Mpunnun Jlanambepa 71 TOYKA U MEXaHUYECKON CUCTEMBI.

46. T'maBHBIM BEKTOp M TJABHBIH MOMEHT CWJl MHepuuu. lIpuBeneHue cui MHEpUUU
TBEPJIOTO TEJIa B CIIy4asix NOCTYNAaTENbHOTO, BPAIIATEIbHOTO BOKPYT HEMOIBUKHOM OCH
JNBUKECHUSX.

47. Bo3MOXHBIE U JIEUCTBUTENbHBIE MEpPEMEIICHUSI MeXaHU4ecKon cuctembl. CBsi3y,
Kiaccudukaius cpsazeit. Yucmo crenene cBoOOIbI.

48. IIpuHITUTT BO3MOKHBIX TTEPEMECIIICHHM.

49, O0b1ee ypaBHCHHUE TUHAMUKH.

IIpumep 3K3aMeHANIMOHHOTO OUJIETA

Teopernueckue BONpPOCH], MPEICTABICHHBIE B OMIETaX, BKIIOYAIOT MaTepuai BCEX U3y-
YEHHBIX B JAHHOM Kypce TeM, WJIM 4YacTu TeM Kypca coriiacHo Y MKJI, npopaboTaHHbIx
CTYJIEHTaMH 10 MOMEHTA BPEMEHH MPOBEACHUS IK3amMeHa. B Ouiierax umerorcs 3aaaHus
Ha BBIICHEHHE KaK TEOPETHUYECKUX 3HAHUW Yy CTYJEHTA, TaK U MPAKTUYECKOTO YMEHUS
N0JIb30BAThCSl 3TUMHU 3HAHUSIMHU, B YACTHOCTH NP pElIeHUHU 3ajad. TpynoemMKocTh Ou-
JICTOB OPUEHTUPOBAHA HA YCIECUIHOE BBINOJHEHHUE 3aJaHUN «CPEIHUM» CTYIECHTOM 3a
1Ba yuyeOHbIX Yyaca. Bonpocel 1 3a1aun B OuieTax paBHOMEPHO OXBATHIBAIOT BCE pasjie-
7Bl Kypca TEOpPETUYECKOM MeXxaHUKH. BapuaHT sk3amMeHallMOHHOTO OumiieTa mnpeaycmar-
puBaetr Hannuue B HeM [IBY X teopernueckux Bonpocos u JIBY X 3anau.

T'OYBIIO «JIOHEIIKUIA HAITUOHAJIbHBI TEXHUYECKW YHUBEPCUTET»

IIporpamma: bakanaspuar
Hampasinenue: 22.03.02. « Mertamnyprus»
[Tpoduis: Mertannyprus 4yryHa, DJIeKTpOMeTaJLTyprus,

MeTtaimyprust IBETHBIX MeTayioB, O0paboTKa METaUIOB JaBJICHUEM,
[TpoMmblIIICHHAS TETUIOTEXHUKA
CemecTtp 2
VYyeOHas AuCUUITHHA Teoperuyeckas MexaHHKa

SK3AMEHAIIMOHHBINA BUJIET Ne 1
1. Omnpenenenue nonosxenns MIIC.
2. Ipenmer auHaMuKH. JIMHAMHMKA MaTepHaitbHOH Toukid. OCHOBHOE YPaBHEHHE JUHAMUKH a0co-
JIFOTHOT'O ABM)KEHMS MaTepUalIbHOM TouKHU. JAnddepeHinaabable YpaBHEHNS ABMKEHHS TOUKH.

3. 3amaum.

VYTBepKAEHO Ha 3aceaHuU
Kaeapsl

3aBenyroumii kadeapoit

(bammiTvst, MHUITHAITBT)

DK3aMeHaTop Mauiiee B.b.
(bamuvst, MHUIIHAITBI)




3agaua
Hano: R, =30cMm, 1, =15¢cM, Ry =52 cM, r; =10 cM,

— 1942 —
Ve =12t% CMlc, t; =1c.

3ananmue:

1) HaYepTUTh CXEMY MEXaHU3Ma, 3aMucaTh KpaTHOe «JlaHo»;
2) ONpEeCITUTh YIIOBBIE CKOPOCTH KOJIEC 2 1 3;

3) ompenenuTh yriioBOe YCKOpEHHE Koeca 2;

4) onpeieuTh CKOPOCTh M YCKOPEHHE TOUYKHA K B MOMEHT
BpPEMEHHU t =t .

Bce rickoMble n300pa3uTh Ha pucyHke (rpy3 1 ABMKETCS BHU3).

3anaua

Hdanwo: m,, m,, m;, R,, R;, &, B, f, 5, S;; macca

Tena 2 paBHOMEPHO pacipe/iesieHa 1Mo ero 00omy;

TEN0 3 — OTHOPOIHBIN IIMITHHIP.

3ananue:

1) HaYEePTUTP HUCXOTHYIO CXEMY, 3alHcaTh KpaTkoe «J{aHo»;
2) n300pa3uth auHelHbIe (V;) 1 yriaoBble (@, ) CKOPOCTH

(rpy3 1 aBwKeTCst BHU3); 3aMMCATh COOTHOIICHHUS MEKITY
CKOPOCTSIMH, BBIpaXasi HX 4epe3 V,;

3) ompenenuTh OCEBBIE MOMEHTHI HHEPLIUU Te 2 U 3;
4) 3anmucath KHHETHYECKYIO SHEPTHIO MEXaHU3Ma.

4.3 Kputepuu oueHUBAHUS

"O1anuyHo". OneHka "0OTJIIMYHO" CTaBUTCS CTYJIEHTY, KOTOPBIN MPaBUJILHO OTBE-
THJI HA BCE BONPOCHI OMJIETa, OJHOCTHIO PACKPbLI (PU3UUECKUNA CMBICT OMUCHIBAEMOTO
3aKOHA WIH SIBJICHMSI, IPOSBUI MOHUMaHUE HauboJjee CyIeCTBEHHBIX YepT UCIOJIb3ye-
MO MOJIENH SIBJI€HUS, TOKA3aBIINI CBOOOJHOE BJIaJICHUE MaTEMAaTUYECKUM alnapaToM,
[O0Ka3aJl yMEHUE MOCIIE0BATENbHO, JJOTUYHO U IPAaMOTHO M3JlaraTh MaTepHall, BBIIOJI-
HUJ TPAaBWJIBHO M aKKypaTHO Ipaduku U rpaduyecKue WLTIOCTPAIMM K OTBETaM, BbI-
SIBUJI 3HAKOMCTBO C_OCHOBHOHM M JIOMOJIHUTEIBHOM JIMTEPATyphbl MO H3JIara€MOMYy BO-
npocy.

"Xopomo". OueHkn "Xopoio" 3aciay’KUBaeT CTYACHT, KOTOPBIM MPOSIBUI MOJI-
HOE€ 3HaHHUE YYEOHO-TIPOrpaMMHOT0 MaTepHuaa, MpaBUJIbHO OTBETUI Ha BCE MOCTABIICH-
HBIE BOIIPOCHI OMJIETa, HO HEKOTOPbhIE OTBETHI ObUIM HETOTHBIMU, UM HEUETKUMHU, UITU
HEO0OOCHOBAaHHBIMH; JIOMYCTUJI OTACJIbHbIE HETOYHOCTU MPU UCIOIB30BAaHUN MaTEMaTH-
YEeCKOTo arrmapara; rpa@uky u rpapudecKkie WUTIOCTPAIMU BBIOJHUI MPaBUIBHO, HO
HEAaKKypaTHO, [0Ka3aJl YMEHUE pellaTh 3a/1auyd 10 KypCy ''TeOpeTHYeCcKasi MEXaHUKa' U
CIIOCOOHOCTh B XOJI¢ JaJbHEHIIeH ydeOHOU paboThl CaMOCTOATEIHLHO TOMOIHATh CBOU
3HaHUS.

"YaosiaerpopureabHo' OLeHKA ''yJI0BIETBOPUTENIBHO" CTABUTCS CTYIEHTY, KO-
TOPBINA MpaBMWIbHO OTBeTUN OoJee ueM Ha 50% 3amanuii 6mnera. [Ipu oTBeTax Ha Teo-
pEeTHYECKHE BOINPOCHl OOHAPY’KUJI HEMIOHMMAaHHE HEKOTOPBIX, OTIAEIbHBIX MOMEHTOB.
JlomycTuin omuOKU Mpy NPOBEIEHUN HEOOXOIUMBIX BBIKJIAJOK. I'paduueckue UiLmocT-
panuu NpecTaBUIl C HEKOTOPHIMM HETOYHOCTSMH WJIM BBINOJIHWI HEakkypatHo. [lpu



peleHnn 3a1a4u (3a/1a4) JOMyCTHI ONIMOKY B BBIYMCICHHUSX U HEKOTOPhIC HETOUHOCTH
TEOPETUYECKOIr0 XapaKTepa.

"HeynoBJsierBopureibHO"'. OlieHKa "'HEYA0BJIETBOPUTEIBHO" BBICTABIISIETCS CTY-
JE€HTY, TPOSBUBUIEMY CYIIECTBEHHbIE MpOOEabl B 3HAHUM OCHOBHOTO Y4Ye€OHO-
IPOrpaMMHOr0 MaTepuala, JI0INyCTUBLIEMY MPUHIMIINAIbHBIE OIINOKU B BBINOJIHEHUU
IpeTyCMOTPEHHOHN NporpaMmon 3aJjaHuil, IpaBUIbHO OTBETHUBIIEMY MeHee yeM Ha 50%
3aJlaHuil OmiieTa, He YCBOMBIIEMY OCHOBHBIE MOJIOXKEHHSI PACCMATPUBAEMBIX BOIIPOCOB,
HE yMEIOUIeMY OJIb30BaThCSl HEOOXOAMMBIM MAaTEMAaTUYECKUM aIapaToM, B TOM YHUC-
JIe ¥ TIpH pelIeHu  3a1a4n (3a1ay).

[Ipu ycTaHOBIIEHUU OIEHKH BBITIOJHEHHOMN CTYJIEHTOM PaOOTHI 3a KXl HEIO-
4T CHUMAIOTCS OajuThl B 3aBUCHMOCTH OT xapakrepa ommOku. Kaxknoe 3amanue (Bo-
IPOC) OLIEHUBAETCs B OayiaX B OTACIBHOCTH, & CYMMapHOE YHCIO HAOpaHHBIX OaJlioB
1o OMJIETY BBICTABIISCTCS Ha MEPBOM CTPAHUIIE, C KIIPOCTAHOBKOW» IMOJIYYEHHOM OICH-
KH.

OueHka TeopeTUYeCcKUX 3HaHUU CTyeHTOB cocTaBisieT 30% oT peKOMEeHIyeMbIX
HOPM OLIEHOK, yMeHHe pemaTh 3agauu — 70%.

Bomnpockl B OmiieTax peKOMEHIyeTcsl OIleHMBaTh (10 MaKCUMyMY) JJIsl BapHaH-
TOB!

- teopus (1Ba Bompoca) - 15+15=30 0asioB; 3agaun - 70 OamioB

- nepBas 3a7a4a - 30 6ayutoB; BTOopas 3agaya - 40 6amios.

[Tpu mpoBepke pabOTHI MUIIYTCS 3aMEYaHHus, OTpakarolue Haubojee CyIlecT-
BEHHBIE CTOPOHBI OTBETOB CTYJEHTOB. 3aMe€UaHUsi MOTYT OBITh KaK IOJOKUTENIbHBIE,
TaK U OTPULIATEIIbHBIE.

4.4 TIpuMep TeKyIIero onpoca Ha JadopaTOPHBIX (MPAKTHYECKHX) 3aHSITHAX

Ha npumepe npaktuueckoro 3ansatus «lloctymarenbHoe W BpalllaTesbHOE JBU-
JKEHHUE TBEPJIOTO TEIIA»!

Kunematunka TBEpAOrO TENA.

[ToctynarenbHOE IBUKEHUE TBEPAOTO TENA.

Teopema 00 OCHOBHBIX KMHEMATHYECKHX XapaKTEPUCTUKAX TBEPAOrO Tejla MpHU
MOCTYIATEIbHOM JIBUKECHUU.

OTBeThl Ha BOMNPOCHI YUUTHIBAIOTCA MPENOAABATEIEM B PE3yJbTaTax TEKYILIETO
KOHTpPOJIsl pabOTHI CTY/ICHTA.

4.5 KypcoBasi paéora
KypcoBas paboTa He npeaycMOTpeHa y4eOHbIM IJIAHOM.

5 PEKOMEHAYEMAS JIUTEPATYPA

1. Ocnosnas numepamypa
1. Tapr, C. M. KpaTkuii Kypc TCOpETUUECKON MEXaHHUKHU . y4eO. 1ist BTy30B. — 20-¢
u3., crep. / C. M. Tapr. — DnekTpoH. naH. — Mocksa : Beicmr. mik., 2016. — Pe-
xum nocryna: http://ed.donntu.ru/books/17/cd6266.pdf . — 3arm. ¢ skpana.
2. Memepckuii, M. B. 3agauun 1o teopeTnyeckoi MexaHuke . yueod. mocobue. — 50-¢
u3n., crep. / mox pen. B. A. IManemosa, JI. P. MepkuHa. — DJIEKTpoH. JaH. —



http://ed.donntu.ru/books/17/cd6266.pdf

Cankrt-llerepOypr : MW3g-Bo  «Jlaws», 2016. - Pexum  jgocryna:
http://ed.donntu.ru/books/17/cd6262.djvu . — 3ari. ¢ 3kpaHa.

. COOpHHK 3aJaHuil Il KypCOBBIX pabOT MO TEOPETUYECKOH MeXaHHKe [Diek-
TpoHHbIH pecypc] / A. A. Sononckwuii, C. C. Hopetiko, C. A. Bonbdcon [u mp.] ;
noja obmr. pen. A. A. SI6mounckoro. - 18- uzn., crep. — DneKTpoH. gaH. — MockBa
: KHOPVYC, 2020. — Pexxum gocryma: http://ed.donntu.ru/books/19/cd9038.pdf. —
3ari1. ¢ ’KpaHa.

1I. /lonoanumenvuasa numepamypa
. Slxosenko, I'. H. Kpatkuii Kypc TeopeTHUECKOI MEXaHUKH : yuyeOHoe mocodue /
I'. H. SIxoBenko. — 6-e u3g. — Mocksa : Jlaboparopus 3uanuii, 2020. — 117 c.

— ISBN 978-5-00101-699-1. — Tekcr : oaexkTpoHHbIH [/ DiaekTpoHHO-
oubianoreunas  cuctema IPR BOOKS [caiit]. —  URL:
https://www.iprbookshop.ru/6535.html — Pexkum pmocTyma: uist aBTOPHU3HUP.
IIOJIb30BaTEIIECH

. Teopernueckas mexanuka . Kypc jekiuii / T. A. Banbkosa, O. U. Pabenkas, A.
E. Murses [u ap.] ; mox penakuueii T. A. BanskoBoit. — Kpacuosipck : Cubup-
ckuii penepanpHbiil yHuBepcuteT, 2019. — 272 ¢. — ISBN 978-5-7638-4004-9.
— Texkcr : anexTpoHHbIH // DnekTpoHHO-O0nbmoTeynas cucrema IPR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/100123.html — Pexxum gocryma:
JUIsl aBTOPU3HP. MOIb30BaTENeH

. Murtromos E.A. Teopernueckas Mmexanuka [DnekTpoHHslit pecypc]: CraTtuka.
Kunemaruka. [lunamuka/ MuTtiomos E.A., bepecroBa C.A.— DJIEKTPOH. TEKCTO-
BbIe JaHHbIe.— MockBa, MkeBck: PeryisipHas u xaotudeckas JuHamuka, Mu-
CTUTYT KOMITbIOTEPHBIX uccienoBanuid, 2019.— 176 ¢.— Pexum noctyna:
http://www.bibliocomplectator.ru/book/?id=92002.— «bBUBJIMOKOMITJIEK-
TATOP», no napouo.

. Jloktuonosa, O. I'. JIeKIuu Mo TCOPETHUECKON MEXaHUKE [ DIEKTPOHHBIN pe-
cypc]: yueb.mocobue mist By30B. / O. I'. JlokTroHOBa[H ap.]—NEeKTpOH. 1aH.—
Kypck:®I'bOY BIIO «lO3I'Y», 2014. —PexuMm gocTymna:
http://ed.donntu.ru/books/17/cd6678.djvu . — 3ari. ¢ 3xpaHa.

. Jloktnonosa, O. I'. JIeKIMK MO TEOPETHUECKOH MEXaHHWKE [DIESKTPOHHBIM pe-
cypc] : yue6. mocodue mist By3oB. / O. I'. JIoktroHOBa [1 Ap.] — DIEeKTpOH. AaH. —
Kypck : ®I'bOY BIIO «O3I'Y», 2014. - Pexum npoctyma
http://ed.donntu.ru/books/17/cd6678.djvu . — 3ari. ¢ skpaHa.

6 YYEBHO-METOJIUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHusA, paspadoTannbie B JlonHTY:

. Metoauyeckoe mnocobue Ajis CaMOCTOSTENIbHON pabOThl CTYJEHTOB IO JIUCIIHUII-
auHe "Teoperndeckas Mexanuka. ([luHamuka MarepuanbHOM TOoukn)" [Diek-
TPOHHBIA pecypc] : It cTyaeHTOB Beex crenuanbHocTeit | coct. H. U. Ckopsl-
aud [u ap.] - Honenxk : 'BY3 "JouHTVY", 2011. (nocTym 4epe3 THUYHBIN KaOMHET
CTYJICHTA).


http://ed.donntu.ru/books/17/cd6262.djvu
http://ed.donntu.ru/books/19/cd9038.pdf
https://www.iprbookshop.ru/6535.html
https://www.iprbookshop.ru/100123.html
http://www.bibliocomplectator.ru/book/?id=92002
http://ed.donntu.ru/books/17/cd6678.djvu
http://ed.donntu.ru/books/17/cd6678.djvu

DJIEKTPOHHO-UH(POPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBbI

1. Yuebnas ayautopus Ne6.230, yueOHbIlt Kopnyc 6, s IPOBEICHUS 3aHITHI JICKIU-
OHHOT'O THUIIA, CEMUHAPCKOTO THUIIA, TPYIIOBBIX U UHIWBUIYAIbHBIX KOHCYJIbTAIIUH, Te-
KYILIEro KOHTPOJISI U MPOMEKYTOUHOM aTTectalu (MyJIbTHMEIMIHOE 000pYyI0BaHHME:
HoytOyk (OC — Windows XP Professional x64 - akagemMudeckas MOAMKUCKA
DreamSparkPremium, LibreOffice 3.3.0.4 -OecruiatHas Bepcusi), MYJbTUMEIWHHBIN
MIPOCKTOP, JKPaH; CHENUaIu3upOBaHHAs MeOeNb. JOCKa ayJAuTOpHAs, CTOJBI ayIUTOP-
HBIC, CTYJIbSl YYCHUYCCKHE; IEMOHCTPAIIMOHHBIC CTEH/IBI M IJIAKATHI).

2. [TomemeHus IJ11 CAaMOCTOSTEIIBHONH PabOThI ¢ BOBMOYKHOCTBIO TTOJKITIOYCHHUS K CETH
"UnTepHer’ wu obecrnedyeHueM JOCTyna B O3JEKTPOHHYH  HWH(OpMaIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHUu3allii. YNTaIbHbBIC 3aiibl, yueOHble Kopnyca 2,3 (Kowm-
MBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO MOAKITIOUEHUS K ceT «MHTepHeT» n obecreue-
HHEM JIOCTYNla B 3JCKTPOHHYI HH(OpMaIimoHHO-00pa3oBarenbhHyo cpeay (DUOC
JNOHHTY) u snextponno-oubaunoreunyto cucremy (36C IPRbooks), a Takke Bo3MOXK-
HOCTBIO MHJIMBUYyAIFHOTO HEOTpaHUUEeHHOTro jaoctyna odyyaromuxcs B 9bC u SUOC
nocpeacteoM Wi-Fi ¢ mepconanbHbix MOOMIBHBIX yeTpoticTB. OC - Microsoft Windows
7, OpenOffice 2.0.3 — obmmectsennast aunensus MPL 2.0, Grub loader for ALT Linux -
munensuss GNU LGPL v3, Mozilla Firefox - aumnensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - numensus GNU GPL).


http://donntu.ru/library
http://iprbookshop.ru/
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