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Ileas ocBoeHHus

AUCIHHUIIIMHBI —  OCBOCHHUC

00yJaroIuMucs

HeoOxoaumoro obObema

(bYHZ[aMeHTaJIbHBIX 3HAHUM O MEXaHUYECKOM B3&HMOI[CﬁCTBPIPI, paBHOBECUU U IABWKXCHUU MATCPUATIBHBIX

TCII.

Teopernueckass MexaHUKa SIBISETCA HE TOJIBKO AWCHUIUIMHOMN, JAOUIed YriayOJeHHBIC 3HAHUS O
NpUPOJIe, HO TAKXKE BOCHUTHIBACT y OOy4arOIIMXCsS TBOPUYECKHUE HABBIKM B MOCTPOCHHM MaTEMaTHYECKHX
MOJIEJIeH MPUPOIHBIX U TEXHHUYECKHX IMPOIECCOB, COJEHCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTUYECKUM
BBIBOJIAM U HAay4YHbIM 00001EHUSM, HEOOXOIUMBIM ISl pELICHUsI POPECCUOHAIBHBIX 3a/au.

Mecto aucuuniausbl B crpykrype OOII BO
Wzyuenne muctummuabl «Teopernueckass MexaHUKa» TpeOyeT OCHOBHBIX KOMIICTEHIIMHA, 3HAHWM,
YMEHHM 1 HaBBIKOB 00y4aroIIerocs o JUCHUILINHAM:
- «Maremaruka», «®dusnuka», «<MHxeHepHas rpadukay.
B xoze u3yueHust TeopeTu4ecKo MEXaHUKU 00yJaroIuiics MOoIy4aeT 3HaHUs, YMEHUSI U HaBBIKU JIJIS
YCHEIIHOTO M3y4YeHUs Clenyromux nucuuiuive: «lIpukinagnas mexannka»; « TexHudeckas TepMOINHAMHKA

" TCIIJIOTCXHHUKA.

KoMmnerenunun odyuarouierocsi, popmupyemMbie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI
B nporiecce ocBoeHUsT JaHHOW TUCIUATUINHBI Y CTYACHTa (OPMHUPYIOTCS CIEAYIONE KOMIETEHITUN:

YHUBEpCAIbHbIE

Ko kommereHmm

HanmenoBanue KOMIICTCHIIN

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHITUHN

VKE-1

Crioco0eH UCIoab30BaTh 3HAHUSI
eCTeCTBeHHOHay‘-IHI)IX
AUCITUIIIINH, HpI/IMeHHTB METOAbI
MaTEMAaTHYECKOTO aHAJIN3a U
MOJICITUPOBAHUS, TCOPSTHYECKOTO
1 DKCIIEPUMEHTATIBHOTO
HCCIIEIOBAHUS B IIOCTaBJIEHHBIX
3a7a4ax

3-1 3HaTh: OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHaquBIX JAUCITUIIIINH,
METOAbI MATEMATHYCCKOT'O aHAJIN3a U
MOICTTUPOBAHUS, TEOPETUICCKOTO H
IKCIIEPUMEHTAIBLHOTO HCCIICIOBAHUS

V-1 yMeTb: HCTIOJB30BaTh
MaTeMaTHYECKUE METOJIbI B TEXHUYECKUX
NPUJIOKECHUSX, PACCYUTHIBATH OCHOBHBIC
YHCIIOBBIC XapaKTEPUCTHKH CITy4ailHBIX
BEJIMYMH, PelIaTh OCHOBHBIE 3a]1a41
MaTeMaTUYeCKOM CTAaTHCTUKH; PEIIaTh
TUIIOBBIC PACUCTHBIC 3a/1a41

B-1 BnazseTh: METOIaMH MaTEMaTHIECKOTO
aHaJIM3a U MOJICIIMPOBAHUS; METOIaMHU
peleHuMs 3a/1a4 aHAJTU3a B pacyeTa
XapaKTePUCTHUK (PU3HUECKUX CHCTEM,
OCHOBHBIMH IIpUEMaMH 00pabOTKH
IKCIIEPUMEHTAIBHBIX JJaHHBIX, METOJAMHU
paboThI C MPUKIIAJHBIMU TIPOTPAMMHBIMHU
MPOYKTaMH

obmienpodeccruoHaabHbIe

KO,[[ KOMIICTCHIIN U

HanMeHoBaHMe KOMIIETEHITUN

I/IH,I[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMH

OIIK-1

Crioco0eH periath 3a1a4u
npodeccuoHanbHOM
JIeITETIBHOCTH HA OCHOBE
WCIIOJIb30BAHUS TCOPETUUCCKUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKHX
HayK, a TAK)K€ MaTeMaTHYECKOTO
anmapara

3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U
IIPAKTUYECKHUX €CTECTBEHHBIX U
TEXHUUYECKUX HAYK

V-OIIK-1 YMeTs: pemats CTaHIapTHHIE
npogeccuoHaIbHbBIE 33/1a41 C
IPUMEHEHHEM

€CTECTBEHHOHAYUYHBIX U
0OIIeNHKEHEPHBIX 3HAHUM,

METO/I0B MAaTEMATUYECKOTO armapara
B-OIIK-1 BnazneTs: HaBbIKaMu pelIeHUs




CTaHJAPTHBIX 337a4 MPOPecCHOHATBLHON
JESTEIbHOCTH Ha OCHOBE UCIIOJIb30BaHUS
TEOPETUYECKUX U IIPAKTUUECKHUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a
TaK)K€ MaTEMaTHUYECKOTO anmapara

33[{3'1]/1 BOCIIMTAHUS, P€AJIN3YEMBIC B paMKaX OCBOCHHUA TUCHUIIJIUHDBI
B IIponecce OCBOCHUA JTaHHOM JUCITUILINHBI PCATN3YIOTC CICAYIOIINC 3a1a4i BOCIIUTAHWA:

Hcnoan3oBanue
Co3nanne Bogiieuenue B
Hanpasiienue . BOCIIUTATEIbHOTO
YCJIOBHIA, . Pa3HOILIAHOBYIO
/menn NMOTEeHIHAJIA Y4eOHOH
o0ecrneynBaOIINX BHEY4YeOHYI0 /1eATeJIbHOCTD
JUCHMILTUHBI
EcTecTBeHHOHaY4YHbII U 001IeNPO(eCCHOHATBHBIH MOAYJIH
IIpodeccuona | - popmupoBanue Hcnons3zoBanue 1.Opranu3zanus Hay4HO-
JbHOE U KYJIbTYphI BOCIIMTATEILHOTO TMOTEHIMANA | TPaKTUYECKUX KOH(pepeHuii u
TPYy10BOe HCCTIE0BATENBCKO | AUCIUTUTHH BCTpEY C BEAYIIUMU
BOCIIUTAHHE W ¥ MH)KEHEPHOU poECCHOHAIIBHOTO ~ MOJYJIS | CIIENUATUCTAMU IPEATPUSITHI
e TETHHOCTH TUTST dbopMupoOBaHHs | TOPOJA U BETEpaHAMH aTOMHOM
(B16) WH)XCHEPHOTO MBIIUICHUSI ¥ | OTPACIIH.
WHXEHEPHOM  KynbTypel 3a | 2. Oprannsanus U IpOBeICHHE
CUET MPaKTUYECKUX | MPEIMETHBIX OJTUMITHAT 1
CTYJICHUECKHX HCCIICIOBAHUM | ydacTHe B KOHKypCax
COBPEMEHHBIX podeccnoHaIbHOTO
IIPOU3BOJCTBEHHBIX  CHUCTEM; | MacTEpCTBA.
MPOEKTHOM NeaTenbHOCTH | 3.Y4UacThe B €KeroaubIx
CTYIEHTOB MO pa3paboTKe U | aKIUAX CTYIACHUYECKUX
ONTUMU3ALNHI CTPOMTEIIBHBIX OTPSIAOB.
TEXHOJIOTHYECKUX CUCTEM,
CBSI3aHHOU c pelIeHneM

peabHBIX TPOM3BOICTBEHHBIX
3aa4; TPOXOXKICHUS depes3
pa3HooOpa3HbIe UTPOBEIE,
TBOpYECKHe,  (heCTHBAIBHbBIE
dbopmbl, Tpelyromue aHaIM3a
CJIOKHOTO 00BeKTa,
IOCTAHOBKH OTHOCHTEJIBHO
HETO npeoOpa3oBaTEIIbHBIX
3a1a4 I UX ONTHUMAIBHOTO
peleHMs.

CTpykTypa H cofepkaHue y4eOHO! JUCHUIIIMHBI

Ounas popma o0ydeHus

JlucuuminuHa Tpenofaercs cTyaeHTaM B 2-oMm cemectpe. OOmas TpyAOeMKOCTh TUCIHILINHBI
cocTaBjsgeT 4 3aUeTHBIX eNUMHHIIBI, 144 ak. Jaca.

Kanenaapublii niian

Ne paznena
Ne Tembl

HaunmeHnoBanue
pasaeJia/TeMbl JUCHMILINHBI

Bcero
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CTATHUKA Knl 20
1 OCHOBHEBIE MOHATHUS U AKCUOMBI cTatuku. | 2 | 1 -1
2 |Cuctema cXOISAIIUXCS CHUIL. 4 11 2|1
3 |Teopus map cui. 3] 1 -2
4 |IIpuBeneHue cucremMsl cuia K wneHtpy.| 3 | 1 -1 2
VYcnoBust paBHOBECHS.
5 |Ilmockas cuctema cui. 411 2|2
6 |Tpenwue. 3| - -1 3
7 |IIpocTpaHcTBEHHAs CUCTEMA CHUIL. 411 -1 3
8 |Lentp TsDKECTH. 4 | - 2|2
KUHEMATHUKA K2 20
9 |KuHemaTHKa TOYKH. 71 2 2|3
10 |IIpocreiimme nBWXEeHUS TBEpAOTrO Tema. | 7 | 2 2 |3
11 |IImockoe IBMKEHHE TBEPAOTO Tea. 7| 2 2 |3
12 |Cdepuueckoe NBIKEHHE TBEpAOTO Tena.| 2 | - -2
JIBmkeHre CBOOOTHOTO TBEPJIOTO TelIa.
13 |CnoxHOe IBWKEHHUE TOUKH. 2 214
14 |CnoxxHO€ ABMKEHUE TBEPAOTO Tea. - -
JUHAMUKA Kn3 20
15 |BBenenue B JIMHAMUKY. 3akonsl| 2 | 1 -1
JTMHAMUKH.
16 |uddepennmnanpabie ypaBHeHus1| 7 | 1 2 | 4
JIBYDKEHUST CBOOOTHOM TOUKH.
17 |HecBobOoxHoe u OoTHOcuUTenbpHOE| 6 | 2 2|2
JIBYDKEHUS TOUKH.
18 |IIpsmosmHeliHbIe KOJIeOaHUs TOUKH. 10| 2 2|6
19 |BBenmenue B JMHAMHKY MEXaHUYECKOU
cucteMbl. ['eomerpus macc. 5| 2 2|1
20 |Teopema o JBWXKEHWH IeHTpa w™acc| 4 | - -1 4
CHCTEMBI.
21 |Teopembl 00 wu3MeHeHWH KoaudectBa| 4 | 1 12
JBWDKCHUS.  MaTepUAILHOW  TOYKA U
CHCTEMBI.
22 |Teopembl 00 wu3MeHeHHMHM MomeHTa| 4 | 1 12
KOJIMYECTBA  JIBIDKEHHSI MaTepUAIbHOU
TOYKM W  KHHETHYECKOTO  MOMECHTa
MEXaHUYECKOM CHCTEMBI.
23 |Teopema 00 H3MEHEHUM KUHETHYECKOH| 6 | 2 2 |2
SHEpPTruMu.
24 |IIpunoxeHue oOIUX TeOpeM K TUHamMuke| 7 | 2 213
TBEP/OTO Tea.
25 ([Tpunuun HanamOGepa. Merton| 7 | - -7
KHMHETOCTATHUKH.
26 |(DnemeHTapHas Teopus yaapa. 2 | - -1 2
27 |IIpuHIIUT BO3MOKHBIX TIEepEMEIICHHIA. 6 | 2 2|2
28 |OOuiee ypaBHEHHE JUHAMUKU. 3| - -1 3
29 |Auddepenunanbueie ypaBHeHusi| 6 | 2 2|2

IBIJKEHUS CHUCTEMBI B  00O0OIIEHHBIX

KOOpJIUHAaTaXx.




30 [Mansle konebGamms cuctembl okoio| 1 [ - [ -] - |1
MOJIOXKEHUSI YCTOWYMBOTO PABHOBECHSL.
Buj npoMeskyToO4YHOM aTTecTAUM 144 32 | - | 32|80 ) 40

* - COKpallleHHOE HauMEHOBaHUe (HOPMBI KOHTPOJIS
** - cymMMa MaKCUMAaJIbHBIX 0aJI0B 10JKHA ObITH paBHA 100 3a cemecTp, BKIIOYast 3a4eT U (UITH) 9K3aMEH
CoxkpallleHHO€ HaMMEHOBaHUE (JOPM TEKYLIETO KOHTPOJISI M aTTECTALlMU Pa3/IeOB:

O0o3HaueHne Ilo1HOE€ HAMMEHOBaHHE
Kn Kosnoksuym
2 DK3aMeH

Copnep:kanue JeKIHOHHOI0 Kypca

Tempbl JIeKIIUH.
Bonpocsl, oTpadarsiBaemMble HA JIEKIHH

Bcero
9aCOB

YyeoHO-
MeTOAMYEeCKoe
odecrmeyeHue

1

3

Jlexiug 1. OcHOBHBIC MOHATHSA U AKCHOMBI cTaTuKu. Cucrema
CXOASIIIUXCS CHJI.

1. OcHOBHBIEC TOHSATHS CTATHUKH.

2. AKCMOMEBI CTaTHKHU U UX CIEICTBUSL.

3. CBs3u u peakiuu cBszeil. [[puHIMI 0CBOOOKIaEMOCTH OT CBSI3EH.
OCHOBHBIE BUIBI CBI3EH.

4. Tlonarue cucteMsl cxoasmuxcs cui. [IpuBenenne cuctemsl
CXOJISIIIMXCS CUJI K PAaBHOACHCTBYIOIIECH.

5. YciioBust paBHOBECUS CUCTEMBI CXOIAIIUXCS CHIL.

6. Teopema 0 paBHOBECHH TPEX HEMAPAIIETBHBIX CHUII.

1,2,3,6

Jlexmusa 2. Teopus nap cui. IlpuBenenne cucreMbl CHJI K EHTPY.
1.I1apa cun. MoMeHT mapsl (Kak BEKTOD).

2. MoMEeHT cuJjIbl OTHOCUTEIIBHO IIEHTpa (KaK BEKTOP).

3. Teopembl 00 SKBUBAJICHTHOCTHU U CJIOKEHUU AP U UX CIIEJICTBUS.
4. [IpuBeneHune MPOU3BOJIBLHON CUCTEMBI AP K MPOCTEUIIIEMY BUTY.
5. YciioBust paBHOBECUS CUCTEMBI TIap.

6. IToHsITHE TJIaBHOIO BCKTOpaA U I'NIaBHOI'O MOMCHTA CUCTEMbI CHUII.
OcHoBHas TCOPEMa CTAaTUKHU (TeopeMa Hycho O IMPUBCACHHUHA
HpOI/ISBOJIbHOﬁ CUCTEMBI CHUJI K TAHHOMY I_ICHTPY). YacTtHbie ClIydau
INpUBCACHUS CUCTCMbI CUJL.

7. YcnoBus PaBHOBCCHUA HpOHBBOJ’IBHOﬁ CHUCTCMBI CHJI.

8. Teopema BaprHboHa 0 MOMEHTE PABHOJICHCTBYIOLIEH.

1,2,3,6

Jlexuus 3. Ilnockast cucrema cui. IlpocTrpancTBeHHas cucremMa CuJL.
1. MOMEHT CHJIbI OTHOCUTEIBHO TOUKH (KakK anreOpandeckas BeJIMUUHA).
2. MoMeHT napsbl (Kak ainredpanyeckasi BETUUHNHA).

3. IlpuBeaeHune MIOCKON CUCTEMBI CUJI K IPOCTEHIIIEMY BHLY.

4. YcnoBust paBHOBECHS IUNIOCKOW CUCTEMBI CHII. Y PaBHEHHUSI PaBHOBECHS
MIPOU3BOJIBHON TUIOCKOW CHCTEMBI CHII (TpH (POPMBI).

5. IlpuBeneHre npoCTPaHCTBEHHOM CUCTEMBI CHII K IIPOCTEUIIEMY BUAY.

1,2,3,6

Jlexnug 4. KnnemMaTnka TOUKH.
1. [Ipenmer u 3a7a4u KHHEMATUKU.
2. CrocoObl 3a1aHus JBUKEHNS] TOUKH.

3. CKOpOCTh U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOco0e 3aaHus
nBukeHnsi. CKOpOCTh U YCKOPEHHE TOUKH MPU KOOPIMHATHOM CIIOCO0e

1,2,3,6




3aJlaHus ABMO>KEHHUS (B AEKapTOBBIX KoopAuHaTax). CKopocTh u
YCKOPEHHUE TOYKH ITPH €CTECTBEHHOM CIIOCO0€ 3alaHMsI IBUKECHUSI.

Jlexuus 5. Ilpocreiime JIBHKEHUS TBEPAOIO Tea.

1. TloctynarenbHO€ IBUXKEHHUE TBEPJOTO Tena. Teopema o
MIOCTYIATEIbHOM JIBU’KEHUU. Y paBHEHUS MOCTYNATENbHOIO JBHKCHUS
TBEPOro Tena.

2. BpamarenbHoe JBUKEHHE TBEPAOIO TeJla BOKPYT HETIOABH>KHOM OCH.
VYpaBHEHME BpaIlaTeIbHOIO JBUKEHUS TEIA.

3. YrioBas CKOpPOCTb U YIII0BOE YCKOpPEHHUE Tea (Kak anredpandecKue
BEJIMYMHBI). BEKTOPHI yriI0BON CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tea.

4. CKOpOCTh M YCKOPEHHUE TOUKH TBEPJIOTO Tela, BPAIIAIOIIEroCsi BOKPYT
HETOIBUKHOM OCH. BEKTOPHBIE BBIPa)KEHUS OKPYKHOM CKOPOCTH,
BpAIIATEIbHOTO U HEHTPOCTPEMUTEIHHOTO YCKOPEHHI.

1,2,3,6

Jlexus 6. Ilnockoe ABUKeHHE TBEPAOIO TeJa.

1. CroiicTBa MJIOCKOTO JBMKCHUS. Y PAaBHEHUS IBMXKCHUS TUIOCKOM
¢burypsl. PaznoxxeHue miIockoro IBWXEHHUS HA MOCTYNATeIbHOE
JIBUKEHHE BMECTE C IMOJIIOCOM U BpallleHUe BOKPYT IOJIIOCA.

2. TeopeMa 0 CKOPOCTSIX TOUEK MJIOCKOU (DUTYPHI U €€ CIEACTBHUS.

3. MrHoBeHHBI! HeHTp ckopocTeil. CiocoObl HaXOXKACHUS
MTHOBEHHOTO LIEHTpa ckopocTei. OnpeneneHne CKopocTeil Touek
TJIOCKOH (PUTYPBHI C TIOMOIIIBI0 MTHOBEHHOTO IIEHTPa CKOPOCTEH.

4. Teopema 00 yCKOpPEHHSIX TOUYEK IIIOCKOH Gurypsl. [TonsiTHE 0
MT'HOBEHHOM IIEHTPE YCKOPEHUIA.

1,2,3,6

Jlexknusa 7. CiokHoe NBHKEHHE TOYKH.
1. OTHOCHTENTBEHOE, IEPEHOCHOE M a0COTIOTHOE ABUKEHHUS TOUKH.
2. Teopema 0 CJIOXKEHUHU CKOPOCTEH.

3. Teopema o cinoxxenun yckopenuii (teopema Kopuosmca),
KOPHOJIMCOBO YCKOPEHUE.

1,2,3,6

Jlexius 8. BBenenne B IMHAMUKY. 3AKOHBI ITMHAMHUKH.
Anddepennuanbubie ypaBHeHHS JIBHKEHUSI CBOOOTHON TOYKH.

1. [IpenMeT AMHAMUKH, OCHOBHBIE TIOHATHS U ONIpeesieHUs. 3aKOHbI
nuHaMHKY (3aKoHbI ["anunes-HpiotoHa). OCHOBHBIE 3a7]a4u AUHAMUKH.
OCHOBHBIE BU/IbI CUJL.

2. uddepenunansubie ypaBHEHUS ABHKEHUS MaTepUATbHON TOUKH.

3. Pemenue nepBoii 3aaun JUHAMUKY TOYKHU. Pemenue BTopoi
3a/laud TUHAMUKU TOYKU MIPH MPSMOJIMHEIHOM JBMKEHUH (CITydau:
MIOCTOSIHHOM CHJIBI; CHJIBI, 3aBUCSIIECH OT CKOPOCTH; CHUJIIBI, 3aBUCSILEH OT
MOJIOKEHUSI TOUKH;, CUJIBI, 3aBUCAIIEH OT BpeMeHu ). EcrecTBeHHBIE
YpaBHEHUS JBUKEHUS MATEPUATILHON TOUKH.

4. Pemienure BTOpO# 3aja4u TMHAMUKU TPU KPUBOJIMHEHHOM JIBMOKEHUH
TOYKH.

1,2,3,6

Jlexknusa 9. HecB0o0OOaHOE M OTHOCUTEJILHOE IBUKCHUS TOYKH.

1. HecBoOoaHOE NBUKEHNE TOYKH. J|BMKEHHE TOYKH 10 3aJaHHOU
HETOABUKHON KPHUBOM.

2. OTHOCUTENBHOE IBIKEHNUE TOYKH.
3. TloHsaTHE TEPEHOCHOM U KOPUOJIHUCOBON CHUJT MHEPLIMU TOUYKH.
4. Bausinue BpanieHus: 3eMJIM Ha pAaBHOBECUE U JBUKEHUE TE.

1,2,3,6

Jlexuus 10. IlpsaMoJinHeliHbIe KOJIe0AHUS TOYKH.
1. CBoGoHBIE KOJIEOAHUSI.
2. CBoboaHbIe KoleOaHNs TPU HAJTMYUU TPEHUS CKOJIBKEHUSI.

1,2,3,6




CBo0oHbIE KOJIEOaHUs TIPU JIMHEHHO-BS3KOM CONPOTUBIICHUH.
Arneproin4ecKoe IBUKCHUE TOUKH.

3. BeinyxIeHHBIC KoJicOaHus. BeIHYKIeHHbIE KOJICOaHHsI TPU HAJTMYHH
JIMHEHHO-BSI3KOTO COMPOTHBIICHUS CPEIbl. ANIEPUOJMYCCKOE IBHKCHHE
TOYKH.

4. SInenue OueHui. SIBeHNEe pe3oHaHCA.

Jlexuus 11. BBegeHne B AMHAMHUKY MEXaHUYECKOM CHCTEMBbI.
I'eomeTpus macc.

1. Mexanunyeckas cucreMa. BHentnue v BHyTpeHHue cuiibl. CBoOMcTBa
BHYTPEHHMUX CHIL

2. IuddepennnanpHple ypaBHEHUS ABMXKEHUS cucTeMbl. Macca
CUCTEMBI.

3. Llentp macc cucrembl. OnpeiesieHue KOOPAUHAT IEHTPa Macc
MEXaHUYECKON CUCTEMBI.

4. MoMeHTbI MHEPLIMU CUCTEMBI U TBEP/OTO TeJla OTHOCUTEIBHO OCH.
Pannyc nnepuyy. BerancieHne MOMEHTOB MHEPLIMM IPOCTEHIIINX TE.
Teopema 0 MOMEHTax UHEPIIUH OTHOCUTENIBHO MapaliebHbIX Ocel
(Teopema ['tolirenca-Illterinepa). LleHTpoOES)KHBIE MOMEHTHI HHEPIIUH.

5. Dnnuncouna nHepuuu. ['1aBHBIE OCH U TJIaBHBIE MOMEHTBI HHEPIIUH.
Brruncnenne MOMeHTa HHEPLUU TBEPJOTO Tela OTHOCUTEIBHO
IIPOM3BOJIBHOM OcH. [IoHsATHE O TEH30pE NHEPLIUH.

1,2,3,6

Jlekmus 12. Teopembl 00 U3MEHEHUM KOJIUYECTBA IBUKEHUS
MaTepUAJIbHOM TOYKM U ccTeMbl. TeopeMbl 00 U3MEHEHUM MOMEHTA
KOJIMYECTBA IBHKEHUS MAaTEPHATbHOH TOYKH U KHHETHYECKOI 0
MOMEHTA MeXaHUYeCKOH CHCTEeMBbI.

1. KonuyecTBO OBM)KEHUS MaTEPUAIbHON TOUKH.

2. DyieMEeHTapHbIN UMITYJIbC CUJIbI. IMITYJIbC TTOCTOSIHHOM M TIEPEMEHHOM
cuibl. Teopema 00 UMMy IbCE PABHOACHCTBYIOIICH.

3. Teopema 00 U3MEHEHHH KOJINYECTBA JIBHKCHHS TOYKH B
muddepeHnnanTbHON 1 KOHEYHOU opmax.

4. KoinuecTBO ABMKEHUS MEXaHUYECKOM cucTeMbl. Teopema 00
M3MEHEHUHN KOJIMYECTBA IBHIKEHUS MEXaHNIYECKON CHCTEMBI B
muddepeHnnanbHON U KoHeuHOU Gopmax. CrenacTBus. 3aKOH
COXpaHEHUs KOJIMYECTBA JBMKEHHUS MEXaHUYECKON CUCTEMBI.

5. MOMEHT KOJIM4eCcTBa JIBMKCHHS MaTEePHAIbHONM TOUYKH OTHOCUTEIHHO
LIEHTPa ¥ OTHOCUTEIHHO OCH. TeopeMa 00 U3MEHEHUH MOMEHTA
KOJIMYECTBA JBUKEHHUS MaTepUAIbHON TOUYKH.

6. Kunetnueckuii MOMEHT MEXaHHYECKOH CUCTEMBI OTHOCUTEIHHO
LIEHTPa ¥ OTHOCUTEIBHO OCH. Teopema 00 H3MEHEHUH KHHETHYECKOTO
MOMEHTa MeXaHW4eCKoi cuctembl. CIeACTBHS.

1,2,3,6

Jlexius 13. Teopema 00 M3MeHEHNMH KMHETHYECKON JHEPIruu.

1. PaGoTa nocrosiHHO# cuibl. PaboTa nepemenHoi cuibl. PaboTta cuiibl
TsokecTu. Pabota cuibl ynpyroctu. PaboTa moCTOSIHHON CHITBI TPEHUS.
MomHoCTb.

2. Kunernueckas 3Heprus MarepuanbHoi Touku. Teopema 00
M3MEHEHHH KHHETHYECKON YHEPTUU MaTepUATbHOM TOUKU B
middepeHnnanbHON 1 KOHEUHOH (opmax.

3. Kunernueckast sHEprust MEXaHU4ecKoi cuctembl. Boruncnenue
KUHETHYECKOM SHEPIUU TBEPAOTO Teja B PA3IMUHBIX CIydasiX ero
JIBYDKEHUS.

4. PaboTa 1 MOIIHOCTb CHJI, IPUJIOKEHHBIX K TBEPJOMY TeIly, IPU
MOCTYMATEeIFHOM U BpaIllaTeIbHOM IBMKEHUSAX Tena. Pabora cun
TSHDKECTH MEXaHWYECKOH cuCTeMBbl M TBeporo Tena. Pabora BHYTpeHHHX

1,2,3,6




CHJI TBEPAOTO TCJIA.

5. Teopema 06 U3MEHEHUH KUHETHUECKOW YHEPTUU MEXAHUIECKON
CHUCTCMBI.

6. [loTeHumanbHas 3HeprUs. 3aKOH COXPaHEHUs MIOJIHOM MEXaHUUECKON
SHEPrUU CUCTEMBI.

Jlexuus 14. Ilpuiio:keHue o61IUX TeOpeM K JMHAMUKE TBEPI0T0
Teqa.

1. JuddepeHnnanbabie ypaBHEHUS TOCTYIATEIHBHOTO JIBUKCHHS
TBEPJIOIO Tena.

2. IuddepennnanbHoe ypaBHEHHE BPAIATEILHOTO IBUKCHHS TBEPAOTO
TeJla BOKPYT HEMOJABUKHOM OCH.

3. duddepennmanbapie ypaBHEHHsI TIIOCKOTO JABW)KCHUS TBEPIOTO TENa.

4. uddepennnanbupie ypaBHEHHS CHEPUIECKOTO ABUKEHHUS TBEPAOTO
Tena.

5. duddepennmanbapie ypaBHEHUs! IBHKEHUSI CBOOOTHOTO TBEPIOTO
Tena.

1,2,3

Jlexmusa 15. IIpyHIMI BO3MOKHBIX NepeMeleHH .
1. CBsi3u u ux ypaBHeHus. Kiaccudukanus cBszeil.

2. Bo3MoxHBIE (BUPTyaJbHBIE) TIEPEMEIICHHS TOJIOHOMHOMN CUCTEMBI.
Yucio creneHei cBo00 bl TOJOHOMHONW CUCTEMBI.

3. IIprHIHN BO3MOKHBIX ITEPEMEIIEHUN.

1,2,3

Jlexmusa 16. IuddepeHunanbHble ypaBHEHH s IBUKEHUSI CUCTEMbI B
0000 1IIEHHBIX KOOPAUHATAX.

1. Iuddepennmanpabie ypaBHEHHS ABUKEHUS MEXaHHUYECKON CUCTEMBI
B 00001IeHHBIX KOOpANHATAX (ypaBHEHHUsI JlarpaHka BTOpOTo poja).

2. Kunernyeckuii HoTEHIIMA.

3. UHTerpan sHEpruu v MUKINYECKUE KOOPIUHATHI.

1,2,3

IlepeyeHb MpaKTHYECKUX 3AHATHI

Tema npakTnyeckoro 3ausitusi. Bonpocsl,
oTpadaTbiBaeMble HA PAKTHY€CKOM 3aHATUH

Bcero
4acoB

Yyeono-
METOANYECKOoe
odecreueHue

1

3

Cucrema cxoasmuxcsi cuJi. PaBHoBecue Tena, HaXxoIsIerocs noj
NeWCTBUEM CUCTEMBbI CXOAIIuXcs cuil. PacueT pepm MeTo10M BbIpe3aHus
Y3JI0B.

4,5,7,8

ILi1ockas cucrema cuii. PapHoBecue peiuara. MOMEHT CUJIBI
OTHOCHUTENBHO TOUKH. OIpeieieHne peakifii onop TBEPAOro Tena,
HaXOJALIErocs Mo ACMCTBUEM ITPOU3BOJIBHON INIOCKOW CUCTEMBI CHIL
Teopema Bapunbsona. OnpesiesieHre peakiuii ornop U BHYTPEHHUX
peaxiuii cucteM Tei (COCTaBHBIX KOHCTPYKIIU).

4,5,7,8

HeHTp THXKECTU. OnpeneneHHe MMOJIOKCHUA LCHTPA TAKCCTH TBEPABIX
TCJI METOJ0M pa361/IeHI/IH U MCTOAOM OTpULATCIILHBIX BECOB.

4,5,7,8

KunemaTunka TO4KH. OHpC,Z[CJ'ICHI/IC TPACKTOPUH, CKOPOCTH U
YCKOPCHUSA TOYKH 110 3aJaHHBIM YPABHCHUAM e€ OBMKCHUS. OHpCIICJIeHI/IC
CKOPOCTH U YCKOPCHHA TOYKHU ITPU €CTCCTBCHHOM crocooe 3aJlaHus e€
JIBHKCHMAA.

4,5,7,8




IIpocreiimme qBH:KeHUs1 TBepaoro tena. OnpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK BPAILATEIBHOIO ABUKEHUS TBEPIAOTO
rena. OnpeneneHue CKOPOCTEN U YCKOPEHHUH TOUYEK Teja MpH
BpalaTeabHOM JBMkeHUU. [IpeoOpazoBanne npocTeNmx ABMKEHUN
TBEPAOIO Tena.

4,5,7,8

IInockoe nBuKeHMe TBepAOro Teja. OnpeeneHue CKOpocTel u
YCKOPEHHUI TOYEK TBEPAOIO Teja IMPH INIOCKOM JABH>KEHUH. 1 11aHbl
CKOpPOCTEW M YCKOPEHUH. MIHOBEHHBIN LIEHTP CKOPOCTEl. MTHOBEHHBIN
LIEHTP YCKOPEHHUIA.

4,5,7,8

CioxHOe IBUKeHNe TOYKH. YPaBHEHUS ABH)KEHUS U TPACKTOPUSI
TOYKH IPU CJI0KHOM JBIKeHUU. CloxeHue ckopoctel Touku. CroxeHue
yCKOpeHI/II\/’I TOYKHU IMPU MEPECHOCHOM IMOCTYINATCIIbHOM ABHUKCHUH.
CrnoxeHue YCKOPEHUM TOYKHU TP MIEPEHOCHOM BPAIlaTeIbHOM JIBUKEHUH.

4,5,7,8

IIpsimasi u oOpaTHasi 321244 TUHAMHUKHN TOYKHU. OTNpeiesieHre CUI 1o
3aIaHHOMY JIBHKeHUI0. OrpesiesieHne mapaMeTpoB MpsIMOTUHEHHOTO
JBDKEHUS TOYKH TI0 33JJaHHBIM CHJIaM (TIPH TIOCTOSTHHOM CHUJIE; TIPU CHUJIE,
3aBHUCAIIEH TOJIBKO OT BPEMEHU; IIPU CUJIE, 3aBUCAILEH TOJIBKO OT
[TOJIOYKEHUSI TOUKH; TIPU CHJIC, 3aBUCSIIEH TOJIBKO OT BPEMEHH ).
OnpeneneHue napameTpoB KPUBOJIMHEWHOTO ABUKEHUS TOUKH IO
3aJaHHBIM CHJIAM.

4,5,7,8

HecB0o0oaHo0e 1 0THOCHUTEIHLHOE ABUKEeHUA TOYKU. COCTaBIeHUE U
peuieHre aquddepeHnnanbHbIX YpaBHEHUN JBM)KEHUS TOUKH B CIydae
HeCBO6OJIHOFO 1 OTHOCUTCJIBHOT'O ABUXCHUA.

4,5,7,8

IIpsimonuHeliHbIe KoJIieOaHus TOUKH. CBOOOTHBIC HE3aTyXalOIINE
koJsiebanusi. CBOOOIHBIC 3aTyXaromniue Kojaeoanus. BeiHyXIeHHBIC
koJsiebanust. Ciyuait pe3oHaHca.

4,5,7,8

I'eomerpust mace. OnpeneneHne NoJIOKEHUs [IEHTpa Mace
MexaHu4yecKkoil cucteMbl. OnpeaeneHne MOMEHTOB MHEPIUH TBEPABIX TEJl.
[Tpumenenue Teopemsl [1oitrenca-1lreiinepa.

4,5,7,8

TeopeMbl 00 MI3BMEHEHUN KOJIUYECTBA JIBHKEHUSI MATEPUAIbHOM
TOYKHU U cucTeMbl. Teopema 006 U3MEHEHUH KOJIMYECTBA IBUKEHUS
MaTepuanbHOU Touku. [IpuMenenne Teopembl 00 U3MEHEHUU KOJIMYEeCTBa
NBUKEHUS K HCCIICOBAHUIO TBUKEHUS MEXaHUUECKOM CUCTEMBI U
TBepAoro tena. AuddepenimanbHoe ypaBHEHHE MOCTYNATEIBHOTO
TIBUKCHHUSI.

4,5,7,8

Teopembl 00 H3MEeHEHUH MOMEHTA KOJHYeCTBA JIBUKEHUSA
MATEPUAJTbHOM TOYKHM U KHHETHYECKOIr0 MOMEHTA MeXaHHu4YeCKO
cucreMbl. Teopema 00 M3MEHEHUH MOMEHTA KOJIMYECTBA JIBHIKCHHS
MaTepuaiabHO# Touku. [I[ppuMeHnenne TeopemMbl 00 U3MEHEHUH
KHHETHYECKOI0 MOMEHTA K MCCIIEA0BAHUIO ABIKEHNS MEXaHHUYECKOM
cUCTeMbI U TBepaoro Tena. AuddepenunanbHoe ypaBHEHUE BpaLeHUS
TBEPJIOTO TeJa BOKPYT HEMOIBH>KHON OCH.

4,5,7,8

Teopema 00 n3MeHeHNHM KHHETHYECKOM YJHEPruH CUCTEeMBbI. Teopema
00 U3MEHEHUHN KMHETUYECKOM SHEpruy MaTepraaIbHON TOUKH. MOIIHOCT®.
Kunernueckas 3HEprusi TBEPAOIO TENA B PA3IMUHBIX CIIy4asixX €ro
nBIOKEeHUs. PaboTa 1 MOITHOCTH CHJI, IPUJIOXKEHHBIX K TBEPJIOMY TeIy,
IIpU NIOCTYNATEIbHOM M BPAILATEIIbHOM ABWXKEHUSAX Tena. [Ipumenenue
TeopeMbl 00 U3MEHEHUH KMHETHYECKOW SHEPTrUH K UCCIIEOBAHUIO
JBHKCHHSI MEXaHUYECKOM CUCTEMBI U TBEPAOIO TENa.

4,5,7,8

IIpunosxkenune 001X TeopeM K JTHHAMHKE TBEPAOIo0 TeJa.
CocraBneHue 1 MHTErprpoBanue AuddepeHnanbHbIX YpaBHEHUH
MOCTYIaTEIbHOTO, BPAlIaTEIbHOIO U MJIOCKOTO ABM)KEHUH TBEPJIOTO TENA.

4,5,7,8




IIpuHuMN BO3MOKHBIX NepeMeneHni. CBA3U U UX YPaBHEHUS.
Knaccugukamus cszeil. BoaMoxHbie (BUPTyalbHBIE) TIEpEMELICHUS
rOJIOHOMHOM CHUCTEeMBI. YHCIIO cTeneHeil cBOOOAbI TOJJOHOMHOM CUCTEMBI.
[IpuHLKI BO3MOXKHBIX NepeMeneHuid. OnpeneneHne COOTHOMIECHU N
MEeXAy CJIaMu B MexaHu3max. OnpesiesieHue ypaBHOBEILIMBAIOIINX CHII
MexaHu3MoB. [IpuMeHeHre MpUHIINIIAa BO3MOXKHBIX IEPEMELEHUH K
ONPEEIICHUIO PEAKIINI OIIOpP COCTaBHOM KOHCTPYKLIUH.

4,5,7,8

MuddepennuanbHbie ypaBHeHHs IBHKEHUsSI CHUCTEMbBI B
00001IeHHBIX KOOpPANHATaX. BbIOOp 00001IIEHHBIX KOOPIUHAT
MexaHu4ecKol cucteMbl. OnpeneneHue 0000IEHHBIX CUIT CHCTEMBI C
OJIHOM CTeneHblo cB000bI. OripeaeneHne 0000EHHBIX CUJI CUCTEMBI C
NMBYMsI cTeneHsaMu cBo0o b1 [IpuMenenne ypaBueHus Jlarpanxa BTOpOTro
poJa ISl UCCIENOBAHMS IBUKECHUS MEXaHUYECKOM CUCTEMBI C OJTHOU
cTeneHbo cBo00 b1 [Ipumenenue ypaBHeHut Jlarpanxa BTOporo pojia
TUTSI ICCIIETOBAHUSI IBIXKEHUSI MEXaHUUECKOU CUCTEMBI C IBYMS
CTENEHSIMU CBOOOIBI.

4,5,7,8

Ilepeyennb J1adopaTOPHBIX PadoT - He MPEAYCMOTPEHBI Y4eOHBIM IJIAHOM

3agaHus AJ1s1 CAMOCTOATEIbHOM padoThl CTYACHTOB

Bonpocsl 11si caMOCTOSTEILHOT0 U3Y4YeHH s (3aJaHusl)

Bcero
JacoB

YueoHo-
MeTOANYEeCKOoe
odecreueHue

2

3

Pazgen 1. CTATUKA

OcHOBHBIC IOHATHS M AKCHOMBI CTATHKH.

Teopemuueckue 60npochwi.

IIpenmer cratuku. OCHOBHBIE MOHATHS cTaTUKA. OCHOBHBIE 3a1a41
CTaTHUKU. AKCHOMBI cTaTUKH. OCHOBHBIE BUbI CBSI3EH.

1,2,3,6

CucreMa cxoasiIuxcs CHJI.

Teopemuueckue 6onpocawi.

[ToHsaTHE CHCTEMBI CXOIANTUXCS CHII. PaBHOIEHCTBYIONIAsT CXOISIIUXCS
cui. ['eomeTpuueckuii 1 aredpandecKuii Criocod onpeaencHus
PaBHOJACUCTBYIOIIEH. Y CIIOBUSI PABHOBECHS CUCTEMBI CXOSIIUXCS CUIT B
anreOpanvecKkoi U reomeTpruieckoit popmax. Teopema o paBHOBECHH TpeX|
HeTapauIeIbHbBIX CHJL.

Pewenue 3a0au.

PaBHOBecHe TBepABIX TEII MO ICHCTBUEM TUIOCKOH CHCTEMBI
cxonsmuxcs cuil. OnpeneneHre onopHbIX peakiuid. PacyeT miockoi
(dhepMbl METOJIOM BBIpe3aHHs y3710B. PaBHOBecHe TBEPIbIX TeIl MO/
NENCTBUEM MPOCTPAHCTBEHHOM CUCTEMBI CXOIALIUXCS CHIL

1,2,3,6

4,5,7,8

Teopus map cuJ.

Teopemuueckue 60npochwi.

CrnoxeHue IByX napajjiebHbIX CUIl (IPUBEJCHUE K
[paBHOIEHCTBYIOLIEH).

[Tapa cun. MomeHT napsl (Kak BEKTOp). MOMEHT CHUIIbI OTHOCUTENIBHO
1eHTpa (Kak BeKTop). B3auMocBsa3b MOMEHTa Mapbl © MOMEHTOB CHJI TIaphbl
OTHOCHTEJIBHO MTPOU3BOJILHOM TOUKHU. TeopeMbl 00 SKBUBAJIEHTHOCTH U
CJIOJKEHUH Map U uX cieacTsus. [Ipusenenue npous3BoIbHOM CUCTEMBI ITap
K IPOCTEUIIEMY BUY. Y CIIOBHUSI PABHOBECHUS CUCTEMBI I1ap.

1,2,3,6




IIpuBeneHne cucTeMbl CHJI K HEHTPY. Y CJIOBUSI pABHOBECHSI.

Teopemuueckue 60npochl.

Jlemma o mapaiienbHOM nepeHoce cuibl. [IoHSITHE TIaBHOTO BEKTOpA U
[JIAaBHOTO MOMEHTa CUCTEMBI cuil. OCHOBHAs TeOpeMa CTaTUKH (TeopemMa
[lyaHco o npuBeAEHUH MTPOU3BOJIBHON CUCTEMBI CHII K JTAHHOMY LIEHTPY).
YacTHble ciryyau PUBEICHUS CUCTEMBI CUJI. Y CJIOBUSI pABHOBECHS
IIPOU3BOJILHOM cucTeMsl cuil. Teopema BapuHboHa 0 MOMEHTE
[PaBHOAEHCTBYIOIIECH.

1,2,3,6

IInockas cucrema cuJ.

Teopemuueckue 6onpocbi.

MoMeHT cuiIbl OTHOCHTEIIBHO TOUKH (Kak ainreOpandeckasi BeTMYUHA).
MowmeHT napsl (kak anredpandeckas BenuuuHa). [Ipusenenue miockoit
CUCTEMBI CHJI K IIPOCTEHIIIEMY BHY. Y CIIOBHSI pABHOBECHS IIIIOCKOM
CHUCTEMBI CHJI. YPaBHEHHUSI pABHOBECHS TPOU3BOJIBHOM MIIOCKOW CUCTEMBI
cui (Tpu

(dbopmer). CTaTuuecKH ONpeAeIUMbIC U CTATUYECKH HEOTIPEIETUMBbIE
CUCTEMBI TeJI. Y CIIOBUS paBHOBECHS pblyara. ¥ CTOM4MBOCTb T€JIa IPU
onpokuabiBannu. Koadduunent ycroitunocTu.

Pewenue 3a0au.

PaBHOBecue TBEpIbIX TEJI MO JEUCTBUEM MPOU3BOJIBHOM TIIOCKOM
cuctembl ciil. PaBHoBecue cuctem Ten. OnpeseneHue BHyTPEHHUX
peakmmii. OnpeneseHue OMmopHBIX peakiuid. PacueT miockoi hpepmbl
MeTo10M ceueHuil (Purrepa). PaBHoBecue prruara. [lposepka
YCTOMYMBOCTH TBEPJOTO TeJa MPU JCHCTBUU OTTPOKHUIBIBAIOIIEH
Harpy3ku, omnpeencHue KodhGUIMeHTa yCTOMIHMBOCTH.

1,2,3,6

4,5,7,8

Tpenue.

Teopemuueckue 8onpocawi.

3aKoHBI TPEHHUS CKOJIbKEHUs. PaBHOBecHE Tena NMpu HATMYUK TPEHUS
CKOJIbJKEHUS. YTOJI TpeHUs1, KOHYC TpeHus. PaBHOBecHe Tena npu HAIUYUU
TpeHHs KaueHus. PaBHOBecHe TBepbIX TeJ MPU HATMYUK TPEHUS THOKUX
ren. @opmyna Diiepa.

Pewenue 3aoau.

PaBHOBecue Tesla M CUCTEM TeJl IPU yueTe TPEHUS CKOJIbKEHUS.
PaBHOBecue Tenla Ha HAKJIIOHHOU TI0cKOCTH. PaBHOBecHe
UWIMHAPUYECKUX U CPepUUECKUX TBEPABIX TE NMPU HATUYUH TPEHUS
kaueHusi. COnpoTHBIIEHNE NIEPEKATHIBAHUIO.

1,2,3,6

4,5,7,8

IIpocTpaHcTBeHHAs cMCTEMa CHUL

Teopemuueckue 60npochwi.

MOMEHT cuiIbl OTHOCUTENIBHO OCH. B3auMOCBSI3b MOMEHTA CUJIBI
OTHOCHUTEJIBHO OCU M1 MOMEHTA CHUJIbI OTHOCUTEIIBHO TOUYKH Ha 9TOU OCH.
AHAJIIUTUYECKOE OIPENETICHUE IVIABHOTO BEKTOPA U TJITaBHOTO MOMEHTA
IIPOCTPAHCTBEHHOW CUCTEMBI CUJI. Y pAaBHEHMS PABHOBECHS IIPOU3BOJIBHON
IIPOCTPAHCTBEHHOU cUCcTeMBI cuil. Teopema BapuHboHa 0 MOMEHTE
[PaBHOIEHUCTBYIOLIENH OTHOCUTEIBHO OCH.

Pewenue 3aoau.

Omnpenenenne TJIaBHOTO BEKTOPA U TJITaBHOTO MOMEHTA CUCTEMBI CHIIL.
[IpuBeneHue cucTeMsl CUII K JAaHHOMY LIeHTPY. IIpuBeneHue cucrtemsl cui
K IpocTeiiiemMy Buay. PaBHoBecHe TBEPIBIX TEX U CUCTEM TEJI O]
NEHUCTBUEM IIPOU3BOJIBHOM MPOCTPAHCTBEHHOM CUCTEMBI CHIL.
Onpenenenne ONOPHBIX U BHYTPEHHUX peakluil. PaBHOBECHE YaCTUYHO
3aKPEIUICHHBIX TBEPABIX TEIL

1,2,3,6

4,5,7,8

enTp TAXKECTH.

Teopemuueckue 60npochwi.

Hentp napaymensHbix cuia. opmyssl Ui pagnyca-BeKTOpa U
KOOPAMHAT LICHTpa NapaJlIebHbIX CHII. PAaBHONEHCTBYIOIIAS CHII TSKECTU
TBepaoro tena. LlenTp Tsxectu TBepAoro rena. LlenTp tsokectu

1,2,3,6




OJIHOPOJHOTO Tena (00beMa, TUIONIA U, TUHUH). LIEHTp TsKecTH MI0CKoH
¢urypsl. Llentp TspxecTr TuHUE. METObI HAXO0XKACHHS LIEHTPA TSHKECTH.
HaxosxaeHne eHTpoB TSHKEeCTH nmpocTerux guryp. Criocoobt
HAXO0KJCHUS EHTPOB TSHKECTH TN (MHTETPUPOBAHKUE, CHMMETPUS,
pa3buenue, TOMoJHEHHE (CII0CO0 «OTPULIATETHLHBIX» BECOB),
SKCIEPUMEHTAIbHBIN CIIOCO0).

Pewenue 3aoau.

OmnpeneneHne NOJI0KEHUS IIEHTPA TSHKECTH OJHOPOIHBIX TBEPABIX TEI

a3JMYHBIMU crIoco0aMu.

4,5,7,8

Paznen 2. KHHEMATUKA

KunemaTuka TOUKH.

Teopemuueckue gonpochi.

[Ipeamer u 3amaun kuHeMaTuku. CriocoObI 3ajaHUs IBUKEHUS TOUKH.
CKOpOCTh U YCKOPEHHUE TOUYKH ITPH BEKTOPHOM CIIOCO0€ 3a1aHUsI
nerkeHus. ['onorpad ckopoct Touku. CKOpPOCTh U YCKOPEHHUE TOUKU TTPU
KOOPJIMHATHOM CHOco0€ 3a/laHus ABMKEHHUS (B 1€KapTOBBIX
KoopauHaTax). EcTecTBeHHBIN TpeXrpaHHUK, €CTECTBEHHBIE
KoopauHaTHBIE OCcH. LIeHTp 1 paanyc KpuBU3HBI TpaekTopuu. CKOPOCTh U
YCKOpPEHHE TOYKH MPHU €CTECTBEHHOM CII0C00€ 3aaHus ABUKCHUSI.
UacTtHbie cryuan ABMKEHUS TOUYKU. [ paduku ABMKEHUS, TyTH, CKOPOCTH
U YCKOPEHUS TOUKH.

Pewenue 3aoau.

HccnenoBanue npsiMOJIMHENHOTO IBH)KEHUS TOUKU. MccnenoBanue
KPUBOJIMHEWHOTO JBIKEHUS TOUKH (OMPECIICHUE TPACKTOPHH, CKOPOCTH
1 YCKOpEHHUs, roforpada CKOpOCTH) IPU BEKTOPHOM, KOOPJAUHATHOM U
€CTECTBEHHOM CT0Cc00ax 3a/IaHMs JBM)KCHUS TOYKH.

1,2,3,6

4,5,7,8

IIpocreiimme ABUKEHUSA TBEPAOIo TeJa.

Teopemuueckue 8onpocawi.

[TocTynarensHoe IBMKEHUE TBEPJOTO Tea. Teopema o mocTynareabHOM
NBUKCHUH. Y PaBHEHUS MMOCTYNATEILHOTO JBWKEHHS TBEPJOTO Tea.
BpamarensHoe IBUKEHHE TBEPAOTO Tella BOKPYT HEMOABHKHOM OCH.
YpaBHEHHE BpallaTeIbHOTO IBUKEHUS Tea. YTIIOBasi CKOPOCTh U
YTJIOBO€ yCKOpEHHE Tena (Kak anredpandeckue BeauuuHbl). CKOpoCTh U
YCKOpEHHUE TOUKH TBEPOTO TeJla, BPALIAIOIerocsi BOKPYT HEMOIBUKHON
ocH. BEKTOpBI yriioBoil CKOPOCTH U YIIIOBOTO YCKOPEHHUS TeJa.
BekTopHbIe BBIpayKEHUS OKPYKHOM CKOPOCTH, BPAIATEIILHOTO U
[EHTPOCTPEMUTEIBHOTO YCKOpeHHi. YacTHBIE cllydau BpalaTeIbHOTO
NBUKEHHS TeJa (PaBHOMEPHOE U PABHONIEPEMEHHOE BpPAIICHUE).

Pewenue 3a0au.

OrnpeneneHre KHUHEMAaTUYECKUX TAPAMETPOB MOCTYINATEIBHOTO
NBUKEHUS TBeporo Tena. VccnenoBanue BpaiaTeIbHOTO TBUKCHHS
TBEpIOro Tela BOKPYT HemoABMKHOK ocu. [Ipeobpa3zoBanue mpocTemx
NBUKEHUM TBeporo tena. [lepegaTouHble MEXaHU3MBI.

1,2,3,6

4,5,7,8

ILi1ockoe ABHIKEHHE TBEPAOIO TeJia.

Teopemuueckue 6onpochwi.

CBolicTBa IUNIOCKOTO IBWKEHUS. Y PaBHEHUS ABM)KEHUS IIIIOCKON
¢urypsl. PaznoxeHne mIocKoro ABWKEHUs Ha MOCTYNAaTeIbHOE JBIKEHUE
BMECTE C IOJIIOCOM U BpallleHHE BOKPYT IMoJtoca. Teopema 0 CKOpoCTAX
TOYEK IUIOCKON (UTYpHI U €€ ciaeacTBHsI. MTHOBEHHBIH EHTP CKOPOCTEH.
CrniocoObl Hax0XkIEHHsI MTHOBEHHOTO IIeHTpa ckopocTel. OmnpeneneHue
CKOpOCTEH TOYEK MIOCKON (PUTYpHI C IOMOIIbI0 MTHOBEHHOTO IIEHTpa
ckopocteil. Teopema 00 yCKopeHHsIX ToUek MmIockoi purypsl. [Tonarue o
MI'HOBEHHOM ILIEHTpe ycKopeHuil. CriocoObl onpeaeneHusi MTHOBEHHOTO
LIEHTpa YCKOPEHH TIOCKOH (PUTYPHI.

Pewenue 3aoau.
CocraBneHne ypaBHEHUH IBIKEHHUS TUNIOCKON (DUTYpHI B €€ MIOCKOCTH.

1,2,3,6

4,5,7,8




OnpeneneHne CKOPOCTEN TOYEK TBEPAOIO Tela MPU MJIOCKOM JBH)KEHUU.
Ornpezenenue yrioBoi CKOpocT. MIrHOBEHHBINM LIEHTP CKOPOCTEH.
OrnpezienieHre YCKOPEHUH TOUEK TBEPIOTO Teja MpH MIOCKOM JBHKCHUH.
OrnpezeneHre yriioBoro yCKopeHusi. MrHOBEHHbBIN IEHTP YCKOPEHUH.

Cdepuueckoe 1BH:KEeHHE TBEPAOIrO TeJia.

Teopemuueckue 6onpochwi.

Vel Ditniepa. YpaBHeHust chepruvecKoro ABMKeHUsI. MrHOBEHHAs OCh
BpallleHus. Y paBHEHHE MIHOBEHHOM OCH BpalIeHUs TBEPAOTO Teja IpH
cheprueCKOM JIBIKCHUU. YTIIOBast CKOPOCTh M YTIIOBOE YCKOPEHHUE Tea.
OmnpenerieHne CKOPOCTEeH M YCKOPEHUH TOYEK Tella IpH ChEepHIeCKOM
NBUOKCHHUH. Pacripenenenne CKopoCcTei ToUeK Telia mpu chepuaecKom
nBrbKeHUH. [IpoeKiuu CKOpoCTH TOYKHM Tejla Ha OCH JEKapPTOBBIX
KOOP/IMHAT.

Pewenue 3aoau.

UccnenoBanue cheprudeckoro ABUKEHUS TBEPOTO Tela.
[IpocTpaHcTBEeHHAs! OpUEHTAIUS TEJIa, YIIIbI Difiepa.

JABuKeHUs: CBOOOHOI0 TBEPAOIO Tejia.

Teopemuueckue 60npochi.

Paznosxenue nBrkeHUst CBOOOTHOTO TBEPJIOTO TeJia Ha MOCTYMATEeIbHOE
NBIKEHHUE BMECTE C MOJTIOCOM U CEepHIECKOe IBIKEHHE BOKPYT MOJIIOCA.
YpaBHEHUsI IBIKEHHS CBOOOTHOTO TBEpAOTro Tena. HezaBucumocTts
BEKTOPOB YIIIOBOW CKOPOCTHU U YIIIOBOTO YCKOPEHHUS CBOOOJHOTO Teja OT
BBIOOpA ToTFoca. OmpeneneHne CKOPOCTe U YCKOPEHU TOUYEK
CBOOOJTHOTO TBEPJOTO TEIA.

Pewenue 3aoau.

VYpaBHeHUsI IBKEHUS CBOOOIHOTO TBEpAOTro Tena. OnpeaeneHue
CKOPOCTEH M YCKOPEHHUH TOUeK CBOOOHOTO Tea.

1,2,3,6

4,5,7,8

CJl103kHO€ IBMKEHHE TOYKH.

Teopemuueckue 8onpochwi.

OTtHOcuTeNbHOE, TEPEHOCHOE U a0COIIOTHOE JIBUKEHHS TOUKH. 3a/1aHne
CJIOXHOTO JIBUKEHUS TOUKH. TeopeMa o ciokeHuu ckopocteil. Teopema o
CIIOXEHUH ycKopeHui (Teopema Kopuosnuca), KOpHOJIHUCOBO YCKOPEHHE.
Crny4aun OTCYyTCTBUS KOPUOJIMCOBA YCKOPEHUSI.

Pewenue 3a0au.

VYpaBHenus ABMxKeHUS TOUKU. CII0)KEHUE CKOPOCTEN M YCKOPEHUN TOUKH
(crmyyait moCTynaTeabHOTO MEPEHOCHOTO IBUXKEHUS, CITyJaid
BpAIIaTeJIbHOTO MEPEHOCHOTO JIBUKECHHUSI).

1,2,3,6

4,5,7,8

CJ10:kHO€ IBHKEHHE TBEPAOro TeJia.

Teopemuueckue gonpocni.

CrnoxeHue noctynaresbHbIX ABMKEHUN. Cl0KeHNe BpallleHU TBEPAOTO
Tena BOKpYT napaienbHbix oceil. [lapa Bpamenuit. CnoxeHue BpameHui
TBEPJIOTO TeJa BOKPYT mepecekaromuxcs oceil. Cioxenue
MOCTYNATEIbHOIO ¥ BPAIlaTEeJIbHOTO ABUKEHUI. BUHTOBOE IBUXKEHHUE.
OOmuit cimydaid CloXKeHHs ABUKEHUI TBepI0ro Tena.

Pewenue 3a0au.

CrnoxeHue noctynaTenbHbIX ABMKEHUN. CI0KeHne BpallleHUid TBEpIO0Tro
TeJia BOKPYT IMapaJIeNabHbIX oceil. MccnenoBanue 1BUKEHUS
MJIaHEeTapHBIX U TupdepeHIaTbHBIX 3y0YaThIX MEXaHU3MOB C
UUJTUHIPUYECKUMU Kojecamu. ClokeHHne BpallleHui TBEpAOTro Tela
BOKpYT Iepecekarommxcs ocen. MccienoBanue 1BUKEHUS IJIAHETAPHBIX U
g depeHInaIbHbBIX 3y0YaThIX MEXaHH3MOB C KOHUYECKUMHU KOJIECaMHU.
CrnoxxeHue NocTynaTeIbHOTO U BpalllaTeIbHOTO ABMKEHUNH. BUHTOBOE
JIBHKCHHE.

1,2,3

4,5,7,8




Paznen 3. ITUHAMMUKA

BBenenne B JuHAMUKY. 3aKOHBI AUHAMUKH.

Teopemuueckue 60npochwi.

IIpeamer nMHAMUKH, OCHOBHBIE NIOHATUA U onpenencHus. IIpoctpancTso
Y BpeMsl B KJIIaCCUYECKOM MeXaHUKe. MHepiuaibHbIe CUCTEMBI OTCYETA.
3aKOHBI

TUHaMHKH (3aKoHbl ["anunes-HpiotoHa). UHEpTHOCTH MaTepuabHbIX
ren. OcHOBHBIE 3a/1aui JuHAMUKU. OCHOBHBIE BUJIbI CUJL.

1,2,3,6

JuddepenunanbHble ypaBHeHHs IBHKEHUS] CBOOOIHOM TOYKM.

Teopemuueckue 6onpocbi.

Huddepenunanbabie ypaBHEHUS ABIKEHUS MaTEPUAIBHOW TOUKH.
Pemenue nepBoii 3aaun AMHAMHUKA TOYKH. Perienue BTOpou 3aaaun
TUHAMHUKY TOYKU TIPU MPSMOJMHEHHOM JIBUKEHUH (CITydau: MOCTOSIHHOM
CWJIBL; CHJIBI, 3aBUCAILEH OT CKOPOCTH; CHJIBI, 3aBUCSIIEN OT MOJIOKEHUS
TOYKH; CUJIBL, 3aBHUCSILEN OT BpeMeHH). EcTecTBeHHbIE ypaBHEHUS
NBH>KEHUS MaTEepUaIbHOM TOUKU. Perenne BTopoil 3a1aun TMHAMUKHA TIPU
KPUBOJIMHEWHOM JBMKEHUU TOUYKH.

Pewenue 3aoau.

Omnpenenenre CUII 1O 33JaHHOMY JABMXKEHUIO TOUKH (CTydaid
MPSIMOJIMHENHOTO IBMKEHUS], CTydail KpUBOJIMHEWHOTO JIBHKEHUS).
CocraBnienue u pemenne nudQepeHnrnaIbHbIX YpaBHEHUH TBUKCHUS
CBOOOJHOM MaTepuaNbHON TOUKH (CITydau MPSMOJMHEHHOTO U
KPUBOJMHEWHOTO JBMKEHUS, CITydau MOCTOSIHHBIX U IEPEMEHHBIX CHI).

1,2,3,6

4,5,7,8

HecBo0oaHoe U OTHOCHTEIbHOE JBHKEHHA TOYKH.

Teopemuueckue 6onpocwi.

HecBoOoaHoe nBukeHre TOYKH. J[BMKEHHE TOYKH 110 3aJJaHHOM
HEMOABMKHOM KpUBOil. OTHOCUTENBbHOE BHKEHUE TOUKHU. [loHsTHE
MEPEHOCHON ¥ KOPUOJIMCOBOM CUJI MHEPIIMK TOUKH. BiusHue BpanieHus
3emMiIi Ha paBHOBECHE U JIBIDKCHHE TEJI.

Pewenue 3a0au.

CocraBiienue u pemieHre 1udepeHnaTbHbIX YPaBHCHHH TBHKCHUS
HeCcBOOOJHOW MaTepUaIbHOW TOUKH (CIIy4an MPSIMOJIUHEHHOTO U
KPUBOJIMHEWHOTO JIBIYKEHUS, CIIydau TIOCTOSTHHBIX M IIEPEMEHHBIX CHII).
CocraBiieHue u pemenne 1udepeHnnaIbHbIX YpaBHCHHH
OTHOCHTEJILHOTO JBKEHUS MaTePHUATLHON TOUKH.

1,2,3

4,5,7,8

I[IpsaMosiuHeiiHbIE KOJIEOAHUS TOYKH.

Teopemuueckue 6onpocawi.

CBoboanbie kosebanusi. CBOOOAHBIC KOJICOAHMS TIPU HATMYUHU TPECHUS
ckoabxeHus1. CBOOOAHBIC KOJICOAHUS TIPH JTUHEHHO -BA3KOM
COMPOTHUBIICHUU. ANIEPHOINYECKOE IBMKEHNE TOUKU. BbIHY)IEeHHbIE
kosebOanus. BeiHyX/1eHHbIe KOJIeOaHUs TPU HATTUYMU JTUHEWHO -BS3KOTO
COTPOTHUBIIEHUS CpeJibl. ATIEpUOANYECKOE IBIKEHHUE TOUKH. SIBIIeHNe
OueHuil. SIBneHue pe3oHaHca.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX KOJeOaHUI MaTepHalbHBIX Tell. BiusHue
[Pa3TMYHBIX BUJIOB COIPOTUBIIEHHS Ha CBOOOIHBIE KOJICOaHUs Tema.
BreinykeHHbIE KoieOaHus Tena. BnusHue pa3nuyHbIX BUAOB
COMPOTHBIICHUS Ha BBIHY)KJCHHBIE KOJieOaHus Tena. buenus, pe3oHaHc.

1,2,3

4,5,7,8

BBenenue B IMHAMHUKY MeXaHM4YeCcKOH cucremsl. I'eomerpus macc.

Teopemuueckue 6onpochi.

Mexanuueckasi cucteMa. Baemnue v BHyrpeHHue cuiibl. CBOMCTBa
BHYTpeHHUX cu. J(uddepeHnmansubie ypaBHEHUS ABIKCHUS CUCTEMBI.
Macca cuctemsl. LlenTp macc cucremsl. OnpeaeneHne KOOpAUHAT LIEHTpa
MAacC MEXaHUYECKOM cuCcTeMbl. MOMEHTBI HHEPLIMU CUCTEMBI U TBEPAOTO
rejia OTHOCUTCIIBHO OCH. Pa;[Hyc I/IHepI_II/II/I. BBI‘-II/ICJIGHI/IG MOMCHTOB
VHEpLUHU IPOCTeHIUX Teil. TeopeMa 0 MOMEHTaX UHEPLUU OTHOCUTEIILHO

1,2,3




napajuieNbHbIX oceil (Teopema [tolirenca-1lIreiinepa). LleaTpobexHbIe

MOMEHTBI HHEPLUU. DIUIUIICOU] UHEPLUU. [ TaBHbIE OCH U IJIaBHBIE
MOMEHTBI UHEPLIMU. BpIuncienrne MoMeHTa HHEPLMU TBEPAOTO Tella
OTHOCHUTEIILHO

IIPOU3BOJILHOM OCH. IloHATHE O TEeH30pe MHEPLUH.

Pewenue 3aoau.

Onpenenenne NoJI0KEHNS EHTPa MaCC MEXaHUUECKON CUCTEMBI.
Boruncienne oceBbIX U LEHTPOOEKHBIX MOMEHTOB UHEPIIMU OJHOPOIHBIX
T€J U CUCTEM Tell.

4,5,7,8

Teopema 0 IBUKeHHHU HEHTPA MACC CUCTEMBI.

Teopemuueckue 60npocul.

Teopema o aBmxkeHUU 1eHTpa Macc. CreacTBUs. 3aKOH COXpaHEHUs
TIBHKCHHUS IICHTPa Macc.

Pewenue 3aoau.

[TpuMeHeHre TeopeMbl O IBIKCHUU IICHTPA MacC K UCCIICIOBAHUIO
TIBHOKCHISI MEXaHIMYECKON CUCTEMBI ¥ TBEPJIOTO TelIa.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA ABHKEHHUS MAaTePHAJIbLHOM
TOYKHU M CHCTEMBI.

Teopemuueckue gonpocbi.

KommuecTBo ABM>KEHUS MaTEPUAIIBHON TOUKH. DJIE€MEHTAPHBIA UMITYJIbC
cwiibl. IMITylibc MOCTOSIHHOM U NepeMeHHOM cuiibl. Teopema 00 umiysnbce
paBHOeHcTBYIOIIEH. TeopeMa 00 N3MEHEHNH KOJTMYECTBA JABUKCHUS
TOYKH B AU depeHnanbHoi 1 koHedHo popmax. KommuectBo
NIBYDKEHUS] MEXaHNYECKOH cucteMbl. Teopema 00 U3MEHEHUN KOJIMYECTBa
JBIKCHUSI MEXaHUYECKOW cucTeMbl B AuddepeHInaibHON 1 KOHEYHOU
¢dopmax. CrneacTBus. 3aKOH COXpaHEHHsI KOJMYECTBA JBHXKEHUS
MEXaHUYECKOM CHCTEMBI.

Pewenue 3aoau.

IIpuMeHeHne TeopeMbl 00 U3MEHEHUN KOJIMYECTBA IBUKEHUS K
VCCIIEIOBAHUIO IBWKCHUS MaTEepUaIbHON TOUKH. OnpeesieHne TIIaBHOTO
BEKTOpa KOJMYECTB JBIKCHHSI MEXaHUUECKOM cucTeMbl. [Ipumenenue
TeopeMbl 00 U3MEHEHUM KOJIMYECTBA ABUKEHHSI K UCCIIEI0BAHUIO
JBYKCHMSI MEXaHMYECKOM CUCTEMBI M TBEPAOIO Tela.

1,2,3,6

4,5,7,8

TeopeMbl 00 ”3BMEHEHUN MOMEHTA KOJIMY€ECTBA ABHKEHUS
MATEePUAJIbHOH TOYKHM U KHHETHYECKOIr0 MOMEHTA MeXaHU4YeCKOM
CHCTEMBI.

Teopemuueckue 6onpocawi.

MOMEHT KOJM4eCTBa ABMKCHUS MaTEPHAIBPHOM TOYKH OTHOCHUTEIBHO
LIEHTPa ¥ OTHOCUTEIHHO OcH. TeopeMa 06 U3MEHEHUH MOMEHTA
KOJIMYECTBA JBMKEHUS MaTepUaIbHOU TOUKA. KMHETUUECKH MOMEHT
MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO IIEHTPA U OTHOCUTEIBHO OCH.
Teopema 06 U3MEHEHHH KMHETUYECKOTO MOMEHTa MEXaHUYECKOI
cucteMbl. CinencTBUs. 3aKOH COXPAHEHHS] KHHETUYECKOTO MOMEHTA
MexaHuuyeckoil cucreMbl. Ckameiika XKykoBckoro. Heobxonumele ycnoBus
[paBHOBECHS JIFOOOM MEXaHUUYECKOI CHCTEMBI.

Pewenue 3a0au.

[Ipumenenne TeopeMbl 00 N3MEHEHUH MOMEHTa KOJIMYECTBA JIBIXKEHUS K
WCCIIE0BAaHUIO IBWKEHUS MaTepuaibHOM Touku. Onpenenenue
KMHETUYECKOTO MOMEHTa MEXaHU4eCKoil cuctemsl. [IpuMeHenne Teopemsl
00 M3MEHEHNH KMHETHYECKOTO MOMEHTA K UCCIEIOBAHUIO IBIDKEHUS
MEXaHUYECKOM CUCTEMBI U TBEPJIOTO TEa.

1,2,3

4,5,7,8

Teopema 00 n3MeHeHNH KHHETHYECKOM JHEPIrUH.

Teopemuueckue 60npochi.

PaboTa nocrosiHHOM cuibl. Pabota mepemenHoi cuibl. Teopema o
paboTe paBHOAEHCTBYIOIIEH. PaboTa cuitbl Tskectu. PaboTta cuibl
yrpyrocti. PaboTta noctosiHHO# cuitbl Tperus. MomrHocTs. Koagduuuent

1,2,3,6




IIOJIE3HOTO AckcTBUA. KuHeTn4eckas sHEprus MaTepualbHOU TOUKH.
Teopema 00 H3MEHEHUH KHHETUUYECKOW SHEPTUU TOYKHU B
middepeHnnanbHON U KOHEYHOU popMax.

Pewenue 3aoau.

Brruncnenue paboThl 1 MOIITHOCTH MTOCTOSIHHBIX M IIEPEMEHHBIX CHJL.
[IpuMeHneHnne TeopemMbl 00 U3MEHEHUHU KUHETHYECKOM SHEPTUU K
WCCJIEIOBAHUIO JIBUKEHUS MAaTEPUAIIbHON TOYKH.

Teopemuueckue 60npocbi.

Kunernueckasi sHEpTUsl MEXaHUYECKON CHCTEMBI B CLIOCOOBI €€
BBIUHCIICHUS. BbIUKCIIEHNE KUHETUYECKOW SHEPTUX TBEPAOTO TeNa B
Pa3IMYHBIX CIy4asx ero ABxeHus. PaboTta u MOIITHOCTH CHIL,
MPUJIOKEHHBIX K TBEPAOMY TENY, MPU MOCTYNATEIIBHOM U BPAIATEIbHOM
NBIDKEHUSIX. PaboTa CHIl TSHKeCTH MEXaHUYEeCKOM CHCTEMBI U TBEPIOTO
rena. Pabota BHyTpeHHUX CHJI TBepJoro Tena. Teopema 00 H3MEHEHUH
KUHETHUYECKOM SHEPrUU MEXaHU4ECKOU cuctemsl. [loTeHumanbHas
SHeprus. BerunciieHne moTeHIHAIbHON SHEPTHH MEXAHUYECKON CUCTEMBI
1 TBEPJIOTO TeJa. 3aKOH COXpaHEHUs OJHOM MEXaHUYEeCKOH 3Heprun
CHUCTEMBI.

Pewenue 3aoau.

BrrunciieHne KHHETUYECKON SHEPTUH MAaTEPUATTBHBIX TEJI B Pa3JIMYHBIX
clydasx JIBM)KEHUs. BelunucieHne KHHETHYECKON SHEPTUU MEXaHUYECKUX
cucteM. [Ipumenenne TeopeMbl 00 N3MEHEHUN KMHETUYECKOU SHEPTUH K
WCCIICIOBAHUIO ABMKECHHSI MAaTEPUAIIbHBIX TEJT U MEXaHUYECKUX CUCTEM.

4,5,7,8

IIpuiioxeHne 001MX TeOpeM K TUHHAMUKE TBEPAOI0 TeJia.
Teopemuueckue 8onpochwi.
Juddepenunanbable ypaBHEHHUS MOCTYNATEIbHOTO JBUKEHUS TBEPAOTO
rena. {uddepennnanbHoe ypaBHEHUE BpaIllaTeIbHOTO ABMKEHUS
TBEPJIOTO TeJa BOKPYT HEMoABMKHOK ocH. Jluddepennnansupie
ypaBHEHHUS IJIOCKOTO IBMKEeHHs TBepAoro Tena. Juddepenimanbupie
ypaBHEHHUS c(hepruuecKoro IBUKEHHs TBEPIOro Tea.
Juddepenunanbable ypaBHEHHS IBHKEHUS CBOOOIHOTO TBEPAOTO TeNa.
Pewenue 3aoau.
Cocrasnenue u peuierue quddepeHnanIbHbIX YpaBHEHUH pa3InuHbIX
JIBUKEHHM TBEPAOTO Tela.

1,2,3

4,5,7,8

HMpunuun Janambéepa. MeToa KMHETOCTATUKH.

Teopemuueckue 6onpocawi.

Cuia vHepIMY MaTepuaIbHOU TOYKH. [[eHTpoOekHas U KacaTeabHas
COCTABJISIONINE CUJIbI MHEpIIMU ToYKH. [IpuHnmn Jamambepa 11 TOUkH u
MeXaHU4YEeCKOH cucTeMbl. [IpuBeeHre cuil MHEPIMHU TOYEK TBEPIOTO Tela
K IpocTeiieMy BUAy (TJIaBHBIM BEKTOP U TTIABHBIM MOMEHT CHJI
uHepuun). J[mHaMu4yeckue peakiuu, AeUCTBYIOIINE Ha OCh
Bpamatouerocs tena. Ciyyail BpauieHus: TBEpIOTO Tela BOKPYT €ro
[JIABHOM LIEHTPAJIbHOM OCH MHEPUUU. Y PaBHOBEIINBAHUE BPAIIAIOIINXCSA
Ted.

Pewenue 3a0au.

[Tpumenenne npunnuna lanambepa K UCCIETOBAHUIO IBHXKEHUS TOUKH.
MeToa KHHETOCTaTUKHU JUIsl MaTepUalIbHOM TOUKH. OnpeesieHne riIaBHOTro
BEKTOPA U TJIABHOTO MOMEHTA CUJI UHEPIIMU MaTEPUAJILHOTO TeJa B
[Pa3IMYHBIX CAyYasiX ero IBWKEHUs. MeTo ] KHHETOCTAaTUKHU AJIs
MexXaHU4ecKol cucteMbl. OnpeieeHue AMHAMUYECKUX pPeaKInil
MOJIIUITHUKOB BPAIIAOIIErocs Teja.

1,2,3,6

4,5,7,8

JJieMeHTapHasi Teopus yaapa.

Teopemuueckue 60npocbl.

OcHOBHBIE TIOHATHS U OIIpeieNieH s TeopuH ynapa. OCHOBHOE
ypaBHeHHE Teopuu yaapa. [lomymienus teopun yaapa. OOrme TeopeMsl
TeopuH yaapa. Y aap mapa o0 HeMOIBIKHYIO TOBEpXHOCTh. KoaddurmeHt

1,2,3




BOccTaHOBJeHUs. [IpsAMoi eHTpalIbHBIN yaap AByX Teil. IIpenenbHbie
cinydau. IIoTeps KHHETUYECKON SHEPTUU IIPU HEYIIPYTOM yJape IBYX Tell.
Teopema Kapho.

VY nap 1o reny, UMEOIIEMY HENOABUKHYIO OCh BpaleHus. LlenTp ynapa.

Pewenue 3aoau.

JleiicTBHE yAapHOM CUJIBI HA MaTepUaIbHYIO TOUKYy. [Ipsamoit
LICHTPAJIbHBIN yJap ABYX Tell. JelicTBHUE yAapHBIX CHJI HA TBEPAOE TEIIO,
VMMEIOIIIEEe HETIOIBYKHYIO OCh BpAlllCHMUS.

4,5,7,8

IIpuHUIMI BO3MOKHBIX NepeMeleHn .

Teopemuueckue 60npochwi.

Ces3u 1 ux ypaBHenus. Kiaccuduxanus cszeil. BoamoxxHbie
(BUpTYyaJbHBIE) MTEPEMEILEHUS TOJIOHOMHOM cucTeMbl. Yncio creneHei
CBOOObI TOJIOHOMHOM CUCTEMBI. [IpUHIINI BO3MOXKHBIX EpEMEIICHUN.

Pewenue 3aoau.

Omnpenenenue TUNOB cBsi3ei. OmpesiesieHne yncia CTeeHe CBOOOIbI
MeXxaHU4YecKoil cucteMbl. OnpeieseHre COOTHOILIEHUN MEXTy
BO3MOYHBIMU NIEPEMEIEHUSIMU cucTeMbl. [[prMeHenrne npuHIuna
BO3MO’KHBIX IIEPEMEIIEHNAN K PELICHUIO 33/1a4 O PABHOBECUM CHII,
MPUJIOKEHHBIX K MEXaHUYECKOM crcTeMe C OJJHON CTETIEHbIO CBOOOIBI.
[IpuMeHeHne NPUHINIIA BO3MOKHBIX IIEPEMEIICHUN K OTPEIETICHUIO

€aKIIMI OMOP COCTABHOM KOHCTPYKIIMH.

1,2,3

4,5,7,8

OO01ee ypaBHeHUE JTMHAMMKH.

Teopemuueckue 8onpocei.

[TpuHIIUIT BOBMOKHBIX MTEpEMEICHUN B Cydae ABUKEHHUS CHCTEMBI.
O6miee ypaBHenue quHaMuku. OO00IIEHHBIC KOOPIMHATHI M 0000IIIeHHbBIE
CKOPOCTH MeXaHW4YeCKor cucteMbl. O000meHHbIe cribl. OO01ee
YpaBHEHHE JUHAMUKH B 000OIICHHBIX CHJIaX. Y CIIOBUS PABHOBECHS B
0000IIEHHBIX KOOPIUHATAX.

Pewenue 3a0au.

Omnpenenenre 0000IEHHBIX CHUJT MHEPIIMK B CUCTEMaX C OJHOU U JIBYMS
creneHssMu cBoOoabl. [Ipumenenue obiero ypaBHeHUsT JUHAMHKHU K
HCCIIEI0BAHNIO JIBMYKEHUS MEXaHNYECKON CUCTEMBI C OJTHOM CTEIIEHBIO
cB0001b1. [IprMeHeHue 001Iero ypaBHEHUS TMHAMUKH JUTSI OTIPECIICHUS
BHEIITHUX BO3JICHCTBHI U IMApaMETPOB MEXAaHUUECKOW CHCTEMBI.

1,2,3

4,5,7,8

JAnddepennuanbubie ypaBHeHUS IBUKEHUSI CUCTEMbI B
0000 1IEHHBIX KOOPAUHATAX.

Teopemuueckue 8onpocawi.

Omnpenenenne 0600IEHHBIX CHII B CUCTEMAaX C OJHON U IBYMSI
cTeneHssMu cBo0oIbl. JluddepennnanbHble ypaBHEHHS IBHKEHUS
MEXaHUYECKOI cUCTeMbI B 0000IIEHHBIX KOOpAHATaX (ypaBHEHUS
Jlarpamxa Broporo poaa). Kunernueckuii notenuuan. aterpan snepruu
Y HUKJIMYECKUE KOOPAUHATHI.

Pewenue 3a0au.

BrisiBnenue 0000IIEeHHBIX KOOPMHAT MEXaHUYECKON CUCTEMBI.
Omnpenenenre 00600IIEHHBIX CHII B CUCTEMAaX C OJHON U IBYMS CTETICHSIMH
cBoOoabl. CocTaBneHue ypaBHeHHi Jlarpanka BToporo pojaa Juis
MEXaHUYECKUX CUCTEM C OJTHOW U ABYMS CTETICHSIMH CBOOO/IBI.
[Ipumenenne ypaBHeHu# Jlarpana BTOpOro pojia K UCCII€I0BaHUIO
TIBUKEHHSI CUCTEM C OJTHOW U IBYMSI CTETIEHSIMH cBOOO b1, OmpeienieHue
KHHETUYECKOTO MOTEHI[MaJIa MEXaHUYECKON CUCTEMBI.

1,2,3

4,5,7,8

Mauiblie KoJ1e0aHNs CHCTEMBbI 0KOJI0 I0JIOKEHHS YCTOHYNBOI0
paBHOBecCHS.

Teopemuueckue 60npocai.

ITonsarue 06 ycroitunBoctu paBHOBecus. OrpeiesieHue MoJI0KEHHH
jpaBHOBECHS cucTeMbl. Kputepun ycToiM4nBOCTH MOJOXKEHUS PABHOBECUS
crcTteMbl. Majsble cBOOOHbIE KOJeOaHHsE KOHCEPBATUBHOM CHCTEMBI C

1,2,3




OJIHOM CTENEHbIO CBOOO I OKOJIO MOJIOKEHUSI YCTOMUYMBOTO PABHOBECHS.
VccnenoBanue cBOOOAHBIX KOJICOaHUI MEXaHUUYECKON CUCTEMBI C IBYMS
CTETICHSIMH CBOOOTbI OKOJIO TOJIOXKEHHS YCTOWYMBOTO PAaBHOBECHS.
Mautbie 3aTyXarolIie U BBIHYKICHHBIC KOJICOaHHsI KOHCEPBATUBHOM
CHUCTEMBI C OJTHOM CTETIEHBIO CBOOO/IbI OKOJIO TOJIOKEHHS YCTOMYHBOTO
paBHOBecHs. Masble cBOOOAHBIE KOJIEOaHHsI KOHCEPBATUBHOW CUCTEMBI C
JBYMSI CTETIEHSIMH CBOOOIbI OKOJIO TOJIOKEHUSI YCTOMYHNBOTO PAaBHOBECHS.
Masibie BBIHY)X/ICHHBIE KOJICOaHUSI KOHCEPBATUBHOM CUCTEMBI C IByMS
CTENEHSIMH CBOOO bl OKOJIO TIOJIOKEHUSI YCTOMYUBOTO PABHOBECHS.
Pewenue 3aoau. 45,7,8
HccnenoBanue cBOOOIHBIX MaJIbIX KOJICOAHU MEXaHHUYECKOM CHCTEMBI C
OJIHOM cTerneHblo cB000b1. MiccieoBaHue BRIHYXACHHBIX MaJIbIX
KoJieOaHnii MEXaHUYECKON CUCTEMBI C OJHOM CTENEHBIO CBOOOIEL.
HccaemoBanne cBOOOIHBIX MaIbIX KOJICOAHUI MEXaHUUECKON CUCTEMEI C
JBYMSI CTENEHAMH CB0OO 1. MicciienoBaHue BRIHYXKIEHHBIX MaJIbIX
KOJIeOaHUN MEXaHMYECKOW CHCTEMBI C IBYMSI CTENIEHSIMU CBOOOIbI.

PacueTrHo-rpaduueckasi padora He NpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npexycMOTPeHA Y4eOHbIM IJIAHOM
Oo6pa3oBarejibHbIE TEXHOJIOTHHU

[Ipn peanuzanuu y4eOHOro Marepuala Kypca HCHOJB3YIOTCS pa3IdnyHble 00pa3oBaTeIbHbBIE
TEXHOJIOTUH, CIIOCOOCTBYIOIINE CO3JaHHMI0 aTMOC(epbl CBOOOIHON M TBOPYECKOW TUCKYCCHU KaK MEXIY
MpernojaBaTesieM U CTyJIeHTaMH, TaK U B cTylAeHYeckoi rpymme. Llenpio npu 3ToM siBisieTcs BbIpaOOTKa y
CTYJCHTOB HaBBIKOB U KOMIIETEHLIUH, MTO3BOJISIOLINX CAMOCTOSTEILHO BECTH HCCIIEI0BATENbCKYIO U HAyYHO -
MeJarOTHYECKYIO paboTy.

I[Ipn  w3yuenum  gucnumuinHbl  «TeopeTmyeckass MeXaHHKa»  MPUMEHSIOTCA  CIEAYIOUIUe
o0Opa3oBaTelibHbIE TEXHOJIOTHH:

—  KJIAaCCHYECKOE JIEKIIMOHHOE 00yUeHHUE C UCTIOIb30BAaHUEM HarJIsiIHbIX TOCOOUIA;

— TpOBEICHHE JEKUUH MPU NOIACPKKE MYIbTUMENA;

— TPOBEJCHHE MPAKTUUYECKHX 3aHATUH C peUICHHEM IMPUMEPOB y JOCKH, a TaKXKe MpU MOJJCpPKKE
MYJIbTUMEINA, CAMOCTOSITEIbHOE pelIeHHEe 3a/1a4 00yJaroIlUMHKCS B IPUCYTCTBUU PEIIO1aBaTelIs;

—  TpOOJIEMHBIN MOAXOT;

— Ppa3HOYpOBHEBOE 00y4eHUE;

— CaMOCTOSITENIbHOE H3y4YeHHE AUCHUUIUIMHBI OOYYaIOIUMUCS MPH TMOMOIIM Yy4YeOHBIX TI€UYaTHBIX U
AIIEKTPOHHBIX U3AAHUN;

—  UHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH — B HHCTUTYT€ HMEIOTCS CIEHUATM3UPOBAHHBIC
MOMEILEHUsI [UII CaMOCTOATEIbHOUW paboThl, OO0OpYIOBAaHHBIE IMEPCOHATBHBIMH KOMIIBIOTEpAMH C
BBIXOZIOM B IHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OHOIMOTEYHON CUCTEME;

— MHTEPaKTUBHBIN TII0ccapuil O TEOPETUUECKOM MEXaHHKE;

— METOJMYECKHE YKa3aHus (B TOM YHCIIE B AJIEKTPOHHOM (hopMe) MO pasIudHbIM pa3zeiaM JUCIUIUINHBI.

CamocrosTenbHas paboTa CTyJ€HTOB MPOBOJAMUTCS IO/ PYKOBOJCTBOM IIpenoaBaTeliel, ¢ OKa3aHueM

KOHCYJIbTAIlMi U IOMOIIM MPH MOJATOTOBKE K KOHTPOJBHBIM pab0oTaM, BBIOJHEHUH JOMAIIHUX 3aaHUI

DoH/I OLICHOYHBIX CPEACTB

@OoH/ OLIEHOYHBIX CPEJACTB MO JAUCLUIUIMHE OOecreyrBaeT IMPOBEPKY OCBOCHMS IUIAHUPYEMBIX
pe3yiabTaToB 0Oy4yeHHS (KOMIETEHIMH M HUX HHIMKATOPOB) TOCPEJICTBOM MEPONPHUSATHH TEKYIIEro,
PYOEKHOTO U MPOMEXYTOYHOT'O KOHTPOJIS MO JTUCHUIUINHE.

CBs3b Mex a1y popMHUpYEeMBbIMU KOMITIETEHIIMSIMU U (pOPMAaMU KOHTPOJISI UX OCBOCHUS NPEACTaBICHA B
cienymomniei Tabmuie:

HanmenoBanue
Ne Kon v HanMeHoBaHMe MHIMKATOpa HanmenoBaunue

KOHTPOJIMPYEMBIX o
/I JOCTHKEHHS] KOMITETEHIIUN OLIEHOYHOI'O CPEJCTBA
paznenoB (TeMbI)

BxoaHo KOHTPOJIb




Bomnpocsl BXogHOTO
KOHTPOJIs1 (YCTHO)
ATTecTanus pa3fesioB, TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH

1 Craruka 3- YVKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
3aaHus
PacuetHo-Tpaduueckue
paboThI

YcrHBIE ompoc B opme
cobece10BaHMUSL.

1 | BxoaHO# KOHTPOJIb

2 Kunemaruka 3- YKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amaun U
3- OIIK-1, ¥V -OIIK-1, B- OIIK-1 3aJIaHUs
PacuetrHo-Tpaduueckue
paboThI

VYcTHbIN onipoc B popme
cobecenoBaHus.

3 Jnnamuka 3- VKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amaun U
3- OIIK-1, ¥V -OIIK-1, B- OIIK-1 3a1aHUS
PacuetHo-Tpaduueckue
paboThI

VYcTHbIl onipoc B popme
cobecenoBaHus.

[IpomexxyTouHas arrectanus

3- YVKE-1, V- YKE-1, B- YKE-1 Bomnpocsl k 3x3amMeny
3- OIIK-1, ¥V -OIIK-1, B- OIIK-1 (ycTHO)

1 | Dx3amen

BxoaHo# KOHTPOJIb TIpEeIHA3HAYCH /IS BBISIBIICHUS MPOOEIIOB B 3HAHUAX CTYJACHTOB U TOTOBHOCTH MX
K MOJIy4E€HUIO HOBBIX 3HaHUH. OIIEHOYHBIE CPEICTBA /ISl BXOIHOTO KOHTPOJIS MPEACTABIISIOT COOOM BOIIPOCHI,
KOTOPBIE 33/Ial0TCS CTYJCHTaM B YCTHOU (opMe.

Bomnpocel k cobece10BaHUI0
MarteMaTHnka

Teopema ITudaropa.

Teopema o anuHe AMAroHaNIy NPSIMOYTOJIBHOTO Napaiesienunesa.

Teopema cunycos.

Teopema KoCHHYCOB.

JlnuHa OKpY>KHOCTH. J{JIMHA Tyrd OKPYKHOCTH.

[Tnomaau nmpocTedmux Quryp.

OObemMbl IPOCTEHIINX TEJI.

Bekrop. CinoxxeHue BEKTOpOB. YMHOKEHHE BEKTOpa Ha YHCIIO.

ITpoexkius BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MTPOEKLIUSAX.

0. CxanspHOoe IpOU3BEIEHUE JIBYX BEKTOPOB.

1. BextopHoe npou3BeieHNE ABYX BEKTOPOB.

12. IlpsmoyronbHas AekapToBa cucreMa koopauHat. [lonsipHas cucrema koopauHat. Llunmmuapuueckas
cucremMa koopauHat. @opmyibl mepexo/ia OT OJHON CHCTEMbl KOOPJIUHAT K JPYrOM.

13. JleficTBHs HaJl BEKTOpaMH, 3aJaHHBIMH CBOMMHU KOOPAMHATAMHU.

14. TIpousBoHas Gpynkuuu. Tabnuna Npou3BOIHBIX.

15. TlpaBuia BeIYMCICHUS TPOU3BOAHON (MOCTOSIHHOM BEIMUYMHBI, CYMMBI, IIPOU3BEIEHHSI, TPOOH, CI0KHOM
(GyHKIMY, TapaMeTPUYECKH 3aJaHHON (QYHKIUH).

16. Heonpenenenuslit uuTerpai. Tabmauia HHTErpaios.

17. OcHOBHBIE CBOICTBa HEOMNpPENENIEHHOI0 MWHTerpana (uHTerpan muddepeHunana, audpdepeHran
MHTETpaja, IpOU3BOIHAS MHTETpajla, UHTErpal CyMMBI).

18. Onpenenennslii nnterpai. @opmyna Herorona-Jleiibnuna.

RPN~ E



19. Kparusie uHTErpabl.

20. KpuBonuHelHHbIH HHTErpa 1-ro u 2-ro poja.

21. Muddepenumansusie ypaBaenus. [lopsgok ypaBHEHHS.

22. O6uiee penieHre (MATErpa) 0OBIKHOBEHHOTO MU (HEpPeHIIMATEHOTO YPABHCHHUS.

23.YacTtHoe penieHHe OOBIKHOBEHHOTO mud(depeHnnansHoro ypaBHeHUs. 3amada Komrw.

CYLIECTBOBaHUM U €AMHCTBEHHOCTH pelieHus 3a1aun Komm.
24. OcHoBHBbIE BUABI MU (HepeHIINATBEHBIX YPAaBHEHUN  METOJIBI UX PELICHUS.

duzuka

25. Cuctema orcyera. [loHsITHE CKOPOCTH M YCKOPEHUS TOUKH.

26. YTII0Basi CKOPOCTh M YIIIOBOE YCKOPEHHE TBEPOTO Tea.

27. Ileps.erii 3akoH HeroToHa. HEepImansHble CHCTEMBI OTCUETA.

28. Bropoii 3akoH HproroHa. THEpTHOCTh MaTepUabHBIX TEII.

29. Tperwnii 3akoH HproToHAa.

30. HenneprmanbHbIe cucTeMbI 0TcueTa. CHITBI HHEPITHH.

31. 3akoH BceMupHOTO TroTeHus. Cuia TSHKECTH U BEC Tea.

32. Tpenue. Cuna tpenus. 3akoH AMoHTOHa-KyroHa.

33. Mexannueckasi cucteMa. BHelHue v BHyTpeHHUE CHITbl. M301MpoBaHHas cucTema.
34. 3aK0H COXpaHEHUS UMITYJIbCA.

35. DHeprus, padoTa, MOIITHOCTb.

36. 3aKOH COXpaHEHUs PHEPTUH.

37. Yap aObCOIOTHO YIIPYTUX H HEYNPYTUX TE.

38. MOMEHT MHEPIMH TBEPOTO TEIa OTHOCUTEIIBHO OCH.

39. 3aK0H COXpaHEHHSI MOMEHTa UMITYJIbCa.

40. lepopmarnmu TBepaoro Tena. 3akoH ['yka.

41. JlaneHue B )KUAKOCTH U rase. 3akoH [lackans. 3akon Apxumena.

42. JIBmxeHure TN B )KUIKOCTAX U ra3ax. JloboBoe conporusnenue. [logpreMHuas cuma.

HauepraresbHasi reoMeTpHsi M1 HHKeHepHAasi rpauka

43. Metoa npoekuuid. [IpsMoyronpHOE MTPOEIMpPOBAHKE.
44. TlpoerpoBanue oTpeska npsamMoi. Crocod npsMOyroabHOro TPEyroibHHUKA.
45. B3auMHO€ MOJI0XKEHHUE MPSMON U INIOCKOCTH. YTOJI MEXKIY NPSIMOMN U IIIOCKOCTHIO.
46. ITogoOue. L{enTpanbHas U 3epKagbHas CHMMETPHSL.
47. TlocTpoeHue mpoeKIuil OKPYKHOCTH.
48. BunToBast TUHUSL.
49. TIoBepXHOCTHU U Teja BPAIICHHS.
50. AKCOHOMETPUYECKHUE TTPOCKITUH.
OueHoYHbIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS
Pazpen 1
Kommuekr 3aga4 nmo pasgeay 1

Teopema o

Tema 2

3adauu penpoOyKmueHo20 ypOGH:

3amaua 2.1 3amaua 2.2

OTpeNenuTs MOIyIb CITEL £

Ilapuupueii  tpéxspenmnk  ABC

natsmxenm tpoca BC 1 aTmxente
poca AC - F,. B monoxemm

pasuoBecnst  yruel o =30° u

B=75°.cuma F, =10H .

VIIEp/KIBAeT B PABHOBECUN TPY3, MOJBEIIEH-
Helil k mapHnproMmy Gonty C . Bec tpysa
. 0=06.7H. 3amamn yrmmer o =60° n
B =45°. Cuanras crepxim AC u BC
HEBECOMEBIMIL, OIPE/IETHTh YCIUIIE B CTEpHK-

Ouax AC u BC.

3agaua 2.3

3amaua 2.4




JlBa mesecombrx crepxua AC u
BC coennuens! B Touke C 11 mapHIpHO
npukperiensl Kk nory. K mapaupy C
noagenen rpy3 P . Onpenemuts peak-
mmo crepxaas BC, econm yomme B
crepne  AC 43H .
o =60°, B=30°. Onpenenurs Tak-

paBHO VIJIBI

B xe Bec rpy3a P .

OrmpenemnTs PeaKIIo
crepxaa AC , yaepxuparome-
IO B PaBHOBECHI Ipy3 1 BecoMm
14 H ¢ moMoIIe0 Iemnn, HaMo-
TaHHOII Ha Oapaban D m mepe-

KIHYTOIl 4epe3 OI0K C, ecrmm
0
oa=30".

.
Taxke yerne B crepskae BC .

yron Omnpenenuts

3adauu peKOHCMPYKMUBGHO20 YPOGHS

3apgaua 2.5
Ommoponueii map Becom 12/
VAep/KIBacTCA B PABHOBECHI Ha TTal-
KOif HAKTOHHOH ILTOCKOCTII C TOMO-

mpio Bepeskn 4B . Onpenemuts mae-
TleHrle mapa Ha TTIOCKOCTE, ecTil yToT

o = 60°. Onpenenuts Takxke Hats-
eHIle BepeBkn AB .

3amaua 2.6

Onmopoausii map Becom 40H
OIIpaeTcs Ha JBe ILUIOCKOCTIL Iepe-
cekatommmecst ox yraom  ¢f = 60° .
OmpenenuTh JaBleHHe IIapa Ha Ha-
KIIOHHYIO TUTOCKOCTb 1 HA BEPTHKATb-
HYIO TLTOCKOCT.

3amaua 2.7

3az;aqa 2.8

W3oruytsiii crepxens ABC mpu-

Bec oaHOpoaHOil ropir3oH-
B TaneHoli  Ganku  AB  papen

180H . 3aman yron o =45°.
OnpeenuTh peakunn — IIapHII-
paA nmaprnpa B .

(é ;\y KpEIUTeH K MOy MOCPEeCTBOM HIapHIpa
£
o

A . a apyroit ero kouen C cBoGomHo
OIIIpaeTest Ha IMIAAKYIO II0CKOCTb, 00-
pasyiontyio yron o =45° ¢ ropuson-
ToM. OTpeseTITh PeakII MapHIpa 11
TUTOCKOCTII, €CTH Ha CTepkeHb JeficT-

syer cita F =10H .

3aoauu meopuecKozo ypoeHs

3agaua 2.9

Tpu crepxas AC, BC u
DC  coemmerE! mapHIpHO B
touke (. OnpenemuTs ycime
B crepine DC | ecm 3axaHsl

F=50H

3agaya 2.10

I'pun crepxna AO, BO n
CO coemmennt B mapunpe O
OmnpeneTnTh  Peakmiio  CTEpiKHA
CO, posnnkaromyo nos aeficTeu-
em ciet F' = 12H | npunoxenHoii

cima yro1
=GO oz B “0‘111_[ K mapunpy (), ecun paccTosHuA
por 5 I Hax: - —
. , AB=A0=AD. Cuma F na-
cs B wtockoetnn YOz .
npagnesa no OF .
3amaua 2.11
1_______________( Tpu crepxus AO. BO u
A CO mapHNpHO-CTepKHEBOIT KOH-
--___‘: --------- CTPYKUIII COCIIIHCHBI B TOYKE ()<
4 K KOTOpOil MpIUTOKEHa — CIlTa
i F =18H . Onpenemurs yeiwmis B
crepxuax 40 . OCuOB . ecm
& yeaer o =30°, 3 =45°.
HIkana oueHnBaHud 3a1a4 no pasaeiy 1
Tpouent bamasl
BbinosHe- | 84-100 % | 66-83 % | 50-65 % | 0-50 % . .
. . . . PEeHTHHIOBO
HUSA 3aJaHUU 3aJaHUU 3aJaHUAN 3aJaHUN OMEHKH
Yposenb b
3agaun
pEenpoayKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHSI
3agaun
PEKOHCTPYKTUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YpOBHS
3agaun  TBOPUYECKOTO
yprHﬂ P 2-2,5 152 | 0,75-15 | 0-0,75 0-2,5

Hroro




3ananus K pacueTHo-rpaguyeckuM padoram no pasaeny 1
PI'P C1. OnpenesieHue ycu/imii B CTEPKHSX IJIOCKOH (pepmbl (Tema 2)

3amana cxema pacdeTHas IIockoi ¢epMbl. Pazmepsr nanbl B MeTpax. TpeOyercst onpenenuTh peaKiinm
OTIOP ¥ YCHJIHSI BO BCEX CTEPKHSAX (DEPMBI.

Bapuanr 1 Bapuanr 2

P=1xH P=48xH

Bapnant 3 BapuanTt 4

2 g
2
! |
2
4 3 4
P=3xH
P=06xH
Bapuanrt 5 Bapuanrt 6
2]
I
2
P — 5 KH P=14xH
Bapnant 7 BapuanTt §

P=1xH
Bapnant 9 i BapuanTt 10

p 2

1
A 1
P e
3 4 4
4 3 3

P=3xH P=11xH

Kommnnekr 3aganuit no reme 5 npuseneH B POC.
IIIxaJyia oneHUBaHMA pacuyeTHO-rpaguYecKux padoT nmo pasaeay 1

Ne paboTor banibl peHTHHIOBOM
OLICHKH
Cl 2
C2 2
C3 1
Hroro S




N

16.
17.
18.
19.
20.

21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

39.

Bonpocsl k cobecenoBanmio mo pasaeiy 1

CraTuka Kak pa3zesl TeopeTu4eckoid MexaHuku. OCHOBHbIE NOHSTHS CTAaTUKU (paBHOBECUE Tella, CUJIA,
JUHUS J€HCTBUA CWIJIBI, CHCTeMa CHJI, CBOOOJHOE TElO, SKBHUBAJCHTHBIE CHUCTEMBI CHII,
PaBHOAEHCTBYIOIIAs CUCTEMBI CUJI, YPaBHOBEILIEHHAs CHUCTEMa CWJI, ypaBHOBELIMBaroulas cuia). JBe
OCHOBHBIE 3a/1a4l CTaTUKHU.

AXKCHOMBI CTaTUKU U UX CJIEJCTBUS.

[Tonarus HecBOOOMHOTO Teia W CBsi3ed. Pa3neneHuwe cuim Ha aKkTUBHBIE CHJIBI U PEAKIUN CBS3EH.
Axcroma (nmpuHIun) ocBoOox1aeMoct. OCHOBHBIE BU/IBI CBSI3E€H M UX PEAKIIUU.

Cucrema cxomgmuxcsi cwi. Teopema O paBHOJCUCTBYIOIIEH CHUCTEMBI CXOJSAIIUXCS — CHJL
I'eoMeTrpudeckuii U areOpandecKuii CIIoCOOBI OTIPEICTICHUS PABHOACHCTBYIOICH.

VYcnoBust paBHOBECHS CHCTEMBI cXosmmxcs cuil. ['eomerpuueckas u aaredpandeckas (popmbl yCIoBHMA
PaBHOBECHS CUCTEMBI CXOAIIUXCS CUIL.

Teopema 0 paBHOBECHH TpeX HEMapallIeNIbHbIX CHIL.

CrnosxeHue IByX MapajuiebHbIX CHIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

Teopembl 00 SKBUBaJIEHTHOCTHU U CJIO’KEHUU Tap U UX CIIEJCTBUS.

. Teopema o0 mpuBEAEHNUU CUCTEMBI ITAP K MPOCTEUIIEMY BHTY.

. YCII0BUE PAaBHOBECHUS CUCTEMBI Map.

. MOMEHT CHJIBI OTHOCUTENTFHO TOYKH (KaK BEKTOP).

. B3anMocBs3p MOMEHTa Napbl © MOMEHTOB CHJI ITApbl OTHOCUTENILHO MPOU3BOJILHOM TOUKH.

. Jlemma o mapasuienbHOM TiepeHoce cuitbl (JiemMma [lyanco o mpuBeieHUN CUIlbl K IAHHOMY LIEHTPY).

. IloHsTHA TTIaBHOTO BEKTOpa U IJIaBHOTO MOMEHTA CUCTEMBI CHJI. AHAIMTUYECKHI crocod ompeseneHus

[JIaBHOTO BEKTOPA U TJIaBHOTO MOMEHTA CUCTEMBI CHII.
OcHoBHast TeopeMa cTaTukH (Teopema IlyaHco o mpuBeneHN CUCTEMBI CUJI K IaHHOMY LIEHTPY).
YacTtHble cityya MpUBEICHUS MPOU3BOJIBHON CUCTEMBI CHIL.

VYcnoBus paBHOBECHS MMPOU3BOJIBLHOM CHCTEMBI CHIT (TEOpeMa).

Teopema BapuHboHa 0 MOMEHTE PaBHOACHCTBYIONIEN CUCTEMBI CHUJI OTHOCUTEIBHO TOYKH.

[TonsiTue minockoit cucremsl cuil. [IpuBegeHne MPOU3BOJIBHON TJIOCKOW CUCTEMBI CHJI K MPOCTEUIIEMY
BUY. OCHOBHBIE CBOMCTBA IUNIOCKOW CHUCTEMBI CHUII.

MoOMEHT cuiIbl OTHOCUTENFHO TOUKH (Kak anreOpanyeckasi BeJIMUKHa).

MowmeHT napsl (Kak ajiredpandeckasi BETUYHHA).

VYcioBust paBHOBECHS MPOU3BOJILHOM IJIOCKOW CHUCTEMbl CHIL. YPaBHEHHS PaBHOBECHS IMPOU3BOJIBHOM
IJIOCKOM CUCTEMBI CHJI (TpU (POPMBI).

YcinoBue paBHOBeCHsI phlyara.

YcioBue ycTOMYMBOCTH TBEPJOTO Tea MPH ONMPOKUIbIBaHUH. KOApDUIIMEHT yCTOHYHBOCTH.

[TonsiTre TpeHUs, BUIbI TPEHHSI. 3aKOHBI TPEHUS CKOJIbKEHUS.

Peakuuu HenaeanbHbIX (IIEPOXOBATHIX) CBsA3eH. Yrou TpeHus. Konyc TpeHus.

PaBHOBecHe npy HATMYUU TPEHUS CKOJILKEHUSI.

Tpenue kauenus. PapHoBecue py HATMYUKM TPEHUS KQUeHUSI.

[ToHsiTHE MOMEHTA CUITBI OTHOCUTENILHO OCH.

B3anmocBs3p MOMEHTA CUIIBI OTHOCUTENFHO OCH U MOMEHTA CHJIBl OTHOCUTENFHO TOUKH Ha ATON OCH.
AHanuTHYecKoe OTpeseNieHUe TJIABHOTO BEKTOpa M TJIABHOTO MOMEHTa MPOCTPAHCTBEHHOW CHCTEMBI
CHIL

YpaBHEHHs paBHOBECHS MPOU3BOJIBHOMN MPOCTPAHCTBEHHON CUCTEMBI CHIL.

Teopema BapruHboHa 0 MOMEHTE PaBHOJCHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIBHO OCH.

[TonsiTe cucTemMbl MapajuIeNbHBIX CU. TeopeMa O PaBHOACUCTBYIOIIEH CHUCTEMBbI MapaieNbHBIX H
OJINHAKOBO HAMPABJICHHBIX CHIL.

[TonsiTHe IEHTpa CUCTEMBI MapalljieNbHBIX cull (Teopema). DopMynbl A BBIYHCICHUS KOOPIWHAT
[[EHTPA CUCTEMBI MapaJICIbHBIX CHIL.

PaBHOeCTBYIOIIAS CUJT TSHKECTH TBEpAOTo Tena. [loHsTHe 1eHTpa TsHKeCcTH TBepAoro tena. Gopmysis
JUTS BBIYMCIICHUSI KOOPAWHAT IIEHTpa TSHKECTH Tela.

Omnpenenenre KOOPAWHAT ILIEHTPAa TSDKECTH OJHOPOIHOTO TBEpAOro Tena (LEHTP TKECTH oObema,
TIJIOINA A, JTMHHH).

CriocoObl omnpeeneHus TOJIOKEHUS [IEHTPOB TSHKECTH TeN (MHTErpUpOBaHUE, CUMMETpUS, pa3OucHue,
crnoco0 OTpULIATENTFHBIX BECOB, IKCIIEPUMEHTAIBHBIN C110c00).



HIkana oneHnBaHuA 00y4aroUIerocsi Ha codece0BaHMU 1O pa3aeny 1

ypOBeHb 0CBOCHUS MaTepHuaJa

Bbamisl
PEeTHHIO
BOM
OLlEeHKH

Teoperuueckoe conepkaHue TUCHUILIMHBI OCBOCHO TIOJHOCTBIO, 0€3 MpoOesnoB,
HGO6XOZII/IMI)IC HpaKTI/I‘IGCKI/Ie HaBBbIKHA pa6OTI>I C MaTepI/IaJIOM IIOJTHOCTBHO
chopmupoBanbl. OOydYarONUICS WCYEPIBIBAIOIIC, MOCIEAOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO W3JIaraeT MaTepuaj, yMEET TECHO YBSI3bIBaTh TEOPHUIO C
HpaKTI/IKOI\/'I, BJI1agcCT paSHOCTOI)OHHI/IMI/I HaBbIKaMU H" HpI/IeMaMI/I BBIIIOJIHCHUA
HpaKTI/I‘-ICCKI/IX 3aja4, HqueM HEC Sany,I[HSIeTCSI C OTBECTOM HpI/I BUJON3MCHCHUN
3aJaHUH.

5

Teopernueckoe coaepkaHue AUCIMUIUIMHBI OCBOEHO TMPAKTUYECKHU TIOJHOCTHIO,
oOyyarouuiicss IpaMOTHO W IO CYHIECTBY H3JIaraeT MaTepuan, He JOoIycKas
CYIIIECTBEHHBIX HETOYHOCTEH, MPABWJIHHO MPHUMEHSET TEOPETHUYECKHE IMOJIOKEHHUS
MpPU  PEIICHUH TPaKTUYECKUX BOMPOCOB W 3a1ad, BJAJIEET HEO0OXO MMBIMH
HaBBIKaMU ¥ TIPUEMaMH MX BBITIOJTHCHHS.

Teopernueckoe coaepkaHHe AUCHUIUIMHBI OCBOEHO YAaCTHYHO, OOydaromuics
MMeeT 3HaHMS TOJBKO OCHOBHOTO MaTepuala, JIOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  MpaBWIbHBIE  (QOPMYIHPOBKH,  HAPYIICHHUS  JIOTHUECKOU
MOCJIEIOBATEIbHOCTH B HW3JIOKEHWW MaTepuana, HO NpoOensl HE HOCIT
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMble NPAKTUYECKUE HaBBIKU pabOThl ¢
OCBOCHHBIM MAaTEpHUajJOM B OCHOBHOM C(OPMHUPOBaHBI, OJHAKO OOydarouuics
WCIIBITHIBAET 3aTPYJHEHUS NIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

2-3

Teopernueckoe coaepxkaHue AUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydarouuics
JIOTYCKAaeT CYLIECTBEHHbIE OUIMOKH, HE BUAMT B3aUMOCBSI3U TEOPUU C MPAKTUKOIM,
HE0OXO0IMMbIE MPAKTHUYECKHWE HABBIKM PabOTHI HE CPOPMHUPOBAHBI, OOIBIINHCTBO
MPEeIyCMOTPEHHBIX paboyeil mporpaMmoi IJUCHMIUIMHBL Y4eOHBIX 3aJaHUN He
BbINOJIHEHO. HeoOxoauma  J0OMONIHUTENbHAs CcaMOCTOsATENbHas paboTa Haj
MaTepHuajoM Kypca.

0-1

Pazpmen 2
KommiekT 3axa4 no pasageay 2

Tema 9

3adauu penpoOyKmueHo20 ypPOGH:

3amaua 9.1 3amaua 9.2

JlaHo ypaBHEHHE JBUKEHHUS TOUKH X = sin(nt).
OnpenenuTh CKOPOCTh B OJMKAWIIMIA TOCIHE
Hayaja JBW)KEHUSI MOMEHT BpeMeHu t , korjaa
koopauHata X = 0,5 M. Onpenenutrb yCKOpeHHe
TOYKH B 3TOT MOMEHT BPEMEHM.

Touka ABWXKETCS MO NPSAMOM € IMOCTOSHHBIM
yckopernueM a = 0,3 m/c?. OnpeenuTh HaualbHyIO
CKOPOCTb TOYKH, €CIM uepe3 6 CEeKyHJ I[ocIe
Hayaja JBUKEHUS CKOPOCTb TOYKH CTajla pPaBHOM 3
m/c.

3agaua 9.3
Touka ABMKETCA N0 NPSIMOM C YCKOPEHHUEM &
= 0,5 m/c%. Onpenenuts, 3a Kakoe BpeMms OyieT
npoiineHo paccrosiuue 9 M, ecau npu to = 0
ckopocTh ToukH Vo = 0. KakoBa Oyner ckopocTh
TOYKH B 3TOT MOMEHT BpEMEHU?

3agaya 9.4
CKOJBKO CeKyHJ| JI0JDKeH paboTaTh JBUraTellb,
KOTOPBII cooOIm1aeT pakere yckopeHue 3g, uyToObl
CKOpOCTh pakeThl B TMPSAMOJMHEHHOM JBHKEHUU
BO3pocina ¢ 3 1o 5 km/c?

3agaua 9.5
3amaHbl ypaBHEHUS IBUKCHUS TOUKHU X = 2t, V)|
= 1 - sin(0,1t). Omnpenenuth OIMKAUIIHIA
MOMEHT BPEMEHHM, KOT/Ia TOYKa MEpPeceyueT OCh

Ox. Onpenenuth TakkKe CKOPOCTh TOYKU B 3TOT

3anaya 9.6
[Ipoekiust BeKTOpa CKOPOCTU TOYKM HA OChb X Vyx =
2cos(mt). OmnpenenuTh KOOPAMHATY X1 TOYKH B
MOMEHT BpeMeHu t1 = 1 ¢, npu to = 0 koopauHaTa Xo
=0.




MOMCHT BpCMCHHU.

3agauya 9.7
JlaHBI IPOEKIIMK BEKTOPA CKOPOCTH TOYKH Ha
KOOpIUHATHBIE OcH: Vx = 3, Vy = 2t%, v, = t3.
Onpenenute MOAYIbL BEKTOpa YCKOpPEHUS B
MOMEHT BpeMeHU {3 = 1 ¢ M ero HampaBJcHHE
(HampaBmsIONINe KOCUHYCHI). PaccTosHUS TaHbI
B METpax, BpeMs — B CEKyHax.

3agaua 9.8
Jaubl ypaBHEHUS JIBMXKCHHUS TOUKH: X = 0,3t3, y
= 2t%. Onpenenuth, B Kakoil MOMEHT BpeMeHH 1
YCKOpEHHE TOUKM paBHO 7 cm/c® . OnpenenuTts
TaK)K€ CKOPOCTh TOYKH B ITOT MOMEHT BpPEMEHH.
KoopmuHaTsl X 1 Y 3a/1aHbl B CAHTHMETPAX, BPeMs
B CEKYHJIaX.

3amauya 9.9
HOJIO)KGHI/IG TOYKH Ha IIJIOCKOCTHU
ompenensercs €€  pajaHyc-BEKTOpoM T =

0,3t%T+ 0,1t3j. Onpenenuts MOIYJIb BEKTOPA
YCKOPEHHS] TOYKH B MOMEHT BpeMeHH t1 = 2 ¢ u
ero  HampaBiieHue (10  HampaBJIAIOIIUM
KocuHycaM). PaccTosiHMS JaHbl B METpax, BpeMs
— B CEKyHJIax.

3agaya 9.10
Touka JBIKETCS IO OKPYKHOCTH COIJIACHO
YpaBHEHHIO S 0,52 + 4t Haiftu nomHOe
YCKOPEHHE TOYKM B MOMEHT BpPEMEHH, Koria eé

ckopocTh gocturter 10 m/c . Paguyc okpyxHOCTH
R=1wm.

3adauu peKoOHCMPYKMUBHO20 YPOGHS
3anauya 9.11 3amaya 9.12
KacarenpHoe yckopenme Toukn a; = 0,2t] Touka aBWKETCS MO OKPYXKHOCTH COTJIACHO
OnpenennTh MOMEHT BpeMeHHM 1, KormaBakoHy S = 5t — 0,4t OmnpenennTs MOMEHT

CKOPOCTh V TOYKHM JAOCTUTHET BeauuuHbl 10 m/c,
ecnu npu to = 0 ckopocTh TOUKH Vo = 2 M/C.
Kakoll myTh NpONAET TOYKa 3a 3TO Bpems?

BpeMeHH t1, TP KOTOPOM HOpPMaJIbHOE YCKOpPEHHE
TOYKH an 0, a Takke BEIWYHHY IIOJHOTO
YCKOpPEHUS! AJIsl STOT0 MOMEHTA BPEMEHH.

3aoauu meopuecKozo ypoeHs

3agaua 9.13
JlaH 3aKOH JIBWKEHUS TOYKU TIO TPACKTOPHHU:
s = b5t OnpenenuTs paauyc KPUBHU3HBI

TPAaeKTOPUU B MOMEHT BpPEMEHHU 11, Mpu KOTOPOM,
HOPMaJTbHOE YCKOPEHHE TOUYKH an = 3 M/c? a
TaK)K€ BEJIMYUHY MOJHOTO YCKOPEHHUS TOYKU B

3amaua 9.14
ITo OKpyXHOCTH, paguyCc KOTOPOH I 7 M,
JIBIDKETCS TOYKA COTJIACHO 3aKOHY S = 0,3t

Onpenenutb MOMEHT BpeMeHH 11, MpU KOTOPOM
HOpPMaJIbHOE YCKOPEHHE TOYKH an 1,5 m/c?, a
TaK)K€ BEJIMYUHY MOJHOTO YCKOPEHUSI TOUKH B 3TOT

OTOT MOMCHT BPEMCHHU.

MOMCHT BPCMCHHU.

KomrmekTst 3aga4 o remam 10,11,13 u 14 npusenenst B @OC.
Il kana oueHuBaHMs 32124 M0 pa3jaenay 2

Hpouent Banabl
BbInosHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . PEHTHHTOBOW
HHUS | 3aJaHuii | 3aJaHMii | 3aJaHMi | 3aJaHHH
YpoBeHb oueHicH
3agaun
PENPOIYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHSI
3agaun
PEKOHCTPYKTUBHOIO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YpOBHS
Jafatit - TEOPHECKOrO | 5 5 g 152 | 07515 | 0-0,75 0-2,5
YpOBHS
Hroro 0-5

3ananus K pacuyeTHo-rpaduyeckuM padoram no pasaeiy 2

PI'P K1. Onpenesnenue ckopo
YPABHEHHUAM

[To 3amaHHBIM ypaBHEHHSAM IBIMKEHUS TOUKU M TpeOyeTcss yCTAaHOBUTH BHJI €€ TPACKTOPUHU U IS

CTH ¥ YCKOPEHUSI TOYKHM M0 32IaHHBIM
ee IBHKeHNs (Tema 9)




MOMeHTa BpeMeHH t = t1 (¢) HalTH MOJOKEHUE TOYKU Ha TPACKTOPHH, €€ CKOPOCTb, MOJHOE, KacaTeIbHOE U

HOPMaJIbHOE YCKOPEHMS, a TAKXKE PaJuyC KPUBU3HbBI TPAEKTOPUU.

Homep YpaBHeHIs IBHIKe HIA Bpewms 7,.¢

Bap HaHTa x= x(t),cM y =v(t), oM
1 21 +3 5t 0.5
2 Acos”( mt/3)+2 dcos™( mt/3)+2 1
3 —cos(mt“/3)+3 sin(mt™/3)-1 1
4 4t+4 —A/(t+1) 2
5 2sm(wt/3) —3cos(mt/3)+4 1
6 3t7+2 —14t 0.5
7 3t7-t+1 St7-51/3-2 1
8 Tsm(wt™/6)+3 2-Tcos(mt™/6) 1
9 =3/(t+2) 3t+6 2
10 —Acos(mt/3) —2sin(mt/3)-3 1

Kommnekt 3anannii o teme 10, 11 u 13 npuseaen 8 @OC.

Il kasa oueHMBaHKUs pacyeTHO-TPaduuecKuxX padoT no pasaeay 2

Ne paGoTs1 banabl pediTUHroBOI
OlIeHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bomnpocel k cobecenoBaHuI0 M0 pa3aenay 2

1. Kunematuka Kak pasjen TeopeThdeckoil MexaHUKH. OCHOBHbIE NMOHATUS KMHEMATUKU (cHCTeMa
OoTCYeTa, TPAEKTOpPUS TOYKH, HPSAMOJUHEHHOE M KPHUBOJIMHEHHOE IBM)KEHUS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBWKEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHUe ToukH). OCHOBHBIC 33/1a4 KUHEMAaTHKH.

2. CnocoObl 3a/1aHKsI IBMXKEHUS] TOUKH: BEKTOPHBINA, KOOPIMHATHBIN, €CTECTBEHHBIH.

3. Omnpenenenue CKOPOCTH U YCKOPEHUS TOUKH ITPH BEKTOPHOM CIOCO0€ 3a/1aHUsl IBUOKEHUS.

4. OmnpezeneHne CKOPOCTU M YCKOPEHUS! TOUKH NPH KOOPAUHATHOM CIIOCO0€ 3aJjaHusl ABUKEHMSL.

5. Omnpenenenne CKOPOCTH U YCKOPEHHUS TOYKHM NPU E€CTECTBEHHOM CIOCOOE 3aJaHMs JBHKEHUS.
EcrecTBeHHast cuctema KoopAMHAT (KacaTenbHas, HOpMallb, OMHOPMaldb M HMX OpPThI) M €CTECTBEHHBIH
TPEXTPaHHUK (COIMpHKacarollascs, HopMaJlbHas U CIPSAMIIAIONIas MIOCKOCTH). LIeHTp u paanyc KpUBU3HBI
TPaeKTOPHUHU.

6. Knaccupukanus JBUKEHHH TOUYKM TO €€ YCKOpPeHUsAM (NpSAMOJUHENHHOEe, NpSIMOJIMHEHHOoe
PaBHOMEPHOE, MPSMOJUHENHOE PABHONEPEMEHHOE, KPHUBOJIMHEWHOE, KPUBOJIMHEHHOE pPaBHOMEPHOE,
KPUBOJIMHEWHOE PaBHOIIEPEMEHHOE).

7. IloctynarenbHOe ABM)KEHHE TBEPJOTO Tena. Teopema o MmocTynaTeabHOM JBH)KEHUU Teja. 3aJaHue
MIOCTYNATEIbHOTO JIBWKEHUS Tela. Y paBHEHUE MOCTYNATEIBHOTO JBH)KEHUS TENA.

8. BpamiarenbHoe MABM)KEHHE TBEPAOTO Tena. YIoj TMOBOpOTa Tena. 3aJaHue BpallaTeIbHOTO
JBYOKEHMS TeJa. Y paBHEHHE BPAIaTEIbHOTO JBIKEHHS TBEPAOIO TEa.

9. YrnoBas CKOpPOCTh M YIIIOBOE YCKOpEHHUE Teja (Kak anredpanyeckre BEeITHMYMHBI), COBEPIIAIOIIETO
BpAaIllaTEIbHOE JBH)KCHHUE.



10. Yacrtaple cnyyad BpalIaTeIbHOTO [BIDKEHUS Tena (paBHOMEPHOE U PABHOIIEPEMEHHOE
BpaiieHue). opMyiibl 1Sl BBIYMCIEHUS YIJIOBOM CKOPOCTH U yIJla IOBOPOTA.

11. Omnpenenenne CKOPOCTH U YCKOPEHUS TOUKHU TEJIA, COBEPLIAIOIIETO BPAIlaTEIbHOE ABUKEHHUE.

12. TlceBOOBEKTOPHI YIIIOBOM CKOPOCTH M YIIIOBOTO YCKOPEHHS Tela.

13. BekxrtopHble BBIpaXEHHS JJIs1 CKOPOCTH, BPALIATEIBHOTO U HEHTPOCTPEMUTEIHHOTO YCKOPEHUI
TOYKH BPALIAIOLIETOCs TeNa.

14. Ilnockoe paBmxeHue TBepaoro Ttena. CBONCTBA IUIOCKOTO JBIKEHHUSA. 3aJaHuE IUIOCKOTO
JBUKCHUS Tela (MIoCKoW (Gurypsl). YpaBHEHHUS IDIOCKOTO JBHXKEHHS Tela (MIockoi Gurypsr). Paznoxenue
JBUKEHUSI TUIOCKOM (UI'ypbl Ha IOCTYNATEIbHOE JBM)KEHHE BMECTE C IOJIIOCOM U BpallleHUE BOKPYT
0JIroCA.

15. Teopema 0 CKOPOCTSIX TOUEK IIIOCKON (QUTYpBI U €€ CIIEICTBUS.

16. TloHsATHE MIHOBEHHOTO IIEHTPA CKOPOCTEH TUIOCKOH (HUTypHl M TEOpPEMa O €ro CYIIeCTBOBAHUU U
€IMHCTBEHHOCTH.

17. IlpumeHeHHEe MTHOBEHHOIO ILIEHTpa CKOPOCTEM K OIpENelIeHHI0 CKOPOCTEH TOuYeK IUIOCKOM
¢burypst.

18. PaznuuHbIe cydau OnpeaesieHus MOJIOKEHHISI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19. Teopema 00 YCKOPEHHUSX TOUYCK TUIOCKOH (PUTYPHI.

20. TloHsTHE MIrHOBEHHOTO IeHTpa yckopeHuit (MLY) mnockoit ¢purypsr.

21. CmocoObl onpeieIeHrsl MTHOBEHHOTO TISHTPa YCKOPSHHH IIIOCKON (DUTYPHI.

22. Cdepudeckoe IBHKEHUE TBEPAOTO Tea. YTIIbI Diiepa. YpaBHEHUS CHEPHUSCKOTO ABMKCHUS.

23. MrHoBeHHas OCh BpallcHHs. YPaBHEHHWE MTHOBEHHOW OCH BpAaIlIeHUs TBEPIOTO Tela MpH
chepruvIecKoM JBMIKEHUHU. YTIIOBass CKOPOCTh M YTJIOBOE YCKOPEHHE Tea.

24. OrmpeneneHue CKOPOCTEH M YCKOPEHHWH TOYEK Tesla TpH  CcHEepruyecKoM  JBMKCHHH.
Pacnpenenenue ckopocreil Touek Tena npu chepruueckoM ABMKEHUH. [Ipoekium ckopocTy TOYKM Tesla Ha
OCH JEKapTOBBIX KOOPAHMHAT.

25. Pa3noxeHue IBUXKEHUs CBOOOJHOIO TBEPJOrO Teja HAa MOCTYHNAaTEeIbHOE IBM)KEHHE BMECTE C
IOJIIOCOM M cpeprueckoe JBUIKEHHE BOKPYT TMOJIIOCA. YPaBHEHMsI JBWXKEHHS CBOOOJHOIO Tena.
He3aBucuMOCTh BEKTOPOB YIJIOBOM CKOPOCTH U YIJIOBOIO YCKOPEHHsI CBOOOHOTrO Tejla OT BbIOOpa MOJII0Ca.

26. OmnpeneneHue CKOPOCTEH M YCKOPEHUH TOYEK CBOOOJHOTO TBEPIOTO Tea.

27. CnoxHoe IBWKeHHE TOYKH. OTHOCUTEIBHOE, NEPEHOCHOE M aOCOJIIOTHOE JBHKEHMS TOYKH.
3azaHue CII0KHOTO JBUKCHHS TOUKH.

28. Teopema o CIIO)KEHUH CKOPOCTEH.

29. Teopema o cioxxeHuun yckopeHuil (treopema Kopuommca), kopuonaucoBo yckopenue. Ciyuau
OTCYTCTBHSI KOPHOJINCOBA YCKOPEHUS.

30. CnoxeHue NOCTyNAaTeNIbHbIX IBUKCHUH.

31. CnoxeHue BpallleHui TBEPIOro Tesla BOKPYT MapajuieabHbIX oceil. [lapa BpaieHuii.

32. CnoxeHue BpallleHui TBEpIOro Tejla BOKPYT MEePECEKAIOINXCs OCEH.

33. CnoxeHue NOCTYNaTeJIbHOTO U BpalllaTeJIbHOIo ABMKEHUH. BUHTOBOE JBIKEHME.

34. OOmwuii caydaii cIoKeHUs ABMKEHUN TBEPJIOTO Teja.

HIkana oueHnBaHusA 00y4arOIIerocsi Ha codecel0BaAaHUU 110 pa3jenay 2

bansl
YpoBeHb 0CBOCHHUSI MaTepHajia peHTI;IHrOBO
OLICHKH
Teopernueckoe coieprkaHue JUCLUIUIMHBI OCBOEHO MOJIHOCTBIO, 0€3 MpoOesioB, 5
HEOOXO/MMBbIe MpPAKTUYECKHE HaBBIKM pabOThl C MaTepuasoM IOJIHOCTbIO
copmupoBanbl. OOyyaromuiicss HCYEpHbIBAIOIIE, MOCIEAOBATENBHO, YETKO H
JIOTUYECKH CTPOMHO M3JaraeT Marepuall, yMEET TECHO YBS3bIBaThb TEOPHUIO C
IIPAKTUKOM, BJIAJEET PA3HOCTOPOHHUMH HaBbIKAMHM M IPUEMAMH BBIIIOJHEHUS
IIPaKTUYECKUX 3ajjad, IPUUEM HE 3aTPYAHSETCS C OTBETOM NPU BUIOU3MEHEHUU
3aJaHuH.
Teopetnueckoe conepxkaHue IUCLUILUIMHBI OCBOEHO INPAKTUYECKH IOJHOCTBIO, 4
oOyyaromuiicss rpaMOTHO M IO CYIIECTBY H3J1araeT MarepHuaj, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH, IPaBUIILHO IPUMEHAET TEOPETUUECKUE MOJIOKEHUS
IpU PEHICHUH NPAKTUYECKUX BOMPOCOB M 3ajJay, BIIAZCET HEOOXOJUMMBIMU




HaBbIKaMM U IPUECMAaMHU UX BBIITOJITHCHHA.

Teoperuueckoe cojep:kaHue AUCHMIUIMHBI OCBOCHO YaCTUYHO, OOydaroniuics
MMEET 3HAHUS TOJBKO OCHOBHOIO MaTepuaya, JOMYyCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWIbHBIE  (OPMYIUPOBKH,  HAPYIICHHS  JIOTUYECKOM
MOCIIEIOBATEIbHOCTH B M3JIOKEHHMM MaTepuana, HO TMpoOenbl He HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBbIC IMPAKTHUYECKUE HABBIKA pPabOTHI ¢
OCBOCHHBIM MAaTEPHaJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYJAIOIIUNCS
HCIBITBIBACT 3aTPYAHCHUA NP PCIICHUU IMTPAKTUYCCKUX 3aJa4.

2-3

Teopernueckoe copepkaHue ITUCHMILIMHBI OCBOGHO YaCTUYHO, OOYdJaroUIHiACs
JIOTYCKAeT CYILECTBEHHbIE OIIMOKM, HE BHJAUT B3aUMOCBSI3M TEOPUH C
MPAKTUKOH, HEOOXOAMMbIE MPAKTHUYECKUE HaBBIKA pabOThl HE cHOPMHUPOBAHEI,
OOJIBIIMHCTBO MPENYCMOTPEHHBIX pabouell MporpaMMoil AMCHUILIUHBI Y4eOHBIX
3aJlaHuil He BbIMoJHEHO. HeoOxoauma JOMOJHUTENbHAs CaMOCTOSITENbHAS

paboTa HajJ MaTepHaIoM Kypca.

Pasznen 3

KommnuiekT 3a1a4 nmo pazaeny 3

Tem

alé

3aoauu penpooyKmueHo20 ypPOGH:

3anaua 16.1
Teno maccort m = 50 kr, IojaBEIICHHOE Ha
Tpoce, MMOJHUMAETCSI BEPTHUKAIBLHO C YCKOPEHHUEM
a=0,5 m/c. OnpenennTh CUITy HATSKEHHS TPOCA.

3agaua 16.2
Herans maccoit m = 0,5 Kr CKOJIB3UT BHHU3 10
noTKy. llox kakum yriaom K TOpPU30HTAIBHOU
IUIOCKOCTH JIOJKEH pacroyiaraTbCsl JIOTOK, JUIS
TOTO 4TOOBI JIeTalb JIBUraNach ¢ YCKOPEHHEM a =
2 M/c?? YTom BBIPA3NTh B IPaIycax.

3agaua 16.3

3agaya 16.4

o CkopocTh JBHKEHUA TOYKHM| MarepuanbHasg TOYKa Maccol m 16 xr
) P Maccoii M = 24 Kr mo MpSAMOU|IBMIKETCS 1O OKPY>KHOCTH pamuyca R = 9 M co
3 3amaHa rpapukomM QyHKIuU V =|ckopocThio V = 0,8 m/c. OmnpenenuTb MpOeKIUIo
? / v(t).  OmpenenuTh  MOJYJIb|PaBHOICHCTBYIONICH CHII, MPUIOKEHHBIX K TOUKE,
| paBHOACHCTBYIOIIEH CHJL,[HA TJIaBHYIO HOpMaJslb K TPAEKTOPHUHU.
P e JIEUCTBYIOIIMX HA TOUKY.
3amaua 16.5 3agauya 16.6
MarepuanibHass Touka Maccod m = 900 kr| Omnpenenutb MyTh, PO ICHHBIN

NBUKETCSI 10 TOPU3OHTAIBHOW NPSIMONH TOJ
neiicteuem cuiiel F = 270t, koTopas HampaBiieHa
Mo TOH xe mpsiMoi. OnpenenuTb CKOPOCTh TOYKU
B MOMeHT BpemeHH t1 = 10 ¢, ecoim mpu to = 0
cKkopocTh Vo = 10 m/c. Onpenenutb Takke MyTb,
MpoHIeHHbI TOUKOM 3a 3TH 10 C.

MaTepuaIbHOM TOYKON Maccoit M mo ocu OX 3a 1
C, €CIIM OHA JIBMXKETCS MOJ ACWCTBHEM CUibl Fx =
12mt?. B MoMeHT BpeMeHH to = 0 KoopauHaTa Xo
3 M CKOpOCTb Vo = 6M/C.

3aoauu peKoHCmMpPYKmMueHo20 ypoeHs

3amaua 16.7
vt MarepuanpHas Touka M
Maccoil M IBMIKETCS BHOIb

|

! o F

| | ‘% o

r —> TOPU30HTAIBHOM ocu OX mox
| o X T -

—r neiictBueM cuibl F = 2m(x +

1). Ompenenutb CKOPOCTh H
YCKOpPEHHE TOYKM B MOMEHT BPEMEHH, KOrja ee
koopauHata X = 0,5 m.

3amaua 16.8
Ha marepuanpHyro Touky maccod m = 20 kr,
KOTOpasi JBUXKETCS 10 TOPU30HTAIBHOM NIPSIMOM,
NeiCTBYeT cuja COMpPOTUBICHHS R = 0,2v%. 34
CKOJIBKO CEKYHJ| CKOPOCTb TOYKH YMEHBIIUTCS C
10 no 5 m/c? Kakoil myTh mpoiaeT TOUKa 3a 3TO
Bpems?

3apava 16.9
Omnpenenuts cKOpoCcTh TOUKH M
KOHUYECKOTO MAasITHUKA, KOTOPBIH
npu anuHe HUTH OM = 1 M,
OTHCHIBAET KOHYC C YIJIOM TIpH

3amaua 16.10
MarepuanbHast Touka M Maccoit
m = 6 Kr mepeMemaerci B
TOPU3OHTAIIBHOM  IUIOCKOCTH  IIO
KPUBOJIMHEMHON TPAeKTOPUU IO

BepIIMHE o = 45° .

NEVICTBUEM

cwiel F = 8 H. Onpenenutp




[kacaTesbHOE YCKOPEHHE TOUKH.

3adauu meopueckozo ypoeHs

3anava 16.11
Teno maccoit m = 20 Kr nmajaeT 1Mo BEpTUKAIH,
cHJa CONpOTHBIEHHA Bo3gyxa R = 0,04v2
OmnpenenuTh MakCHUMAaJbHYIO CKOPOCTH TMaJICHHS

TCI1a.

oy,

Lo

CKOpPOCTh
nerxenuro R = 0,08v.

Tena,

3agauya 16.12
ITo HAKJIIOHHOM IIJIOCKOCTH M3
COCTOSHHSI TIOKOS ~ HA4YHMHACT]
CKOJB3UTh TEJIO Maccod m = 1
Kr. OnpenenuTh MaKCUMaJIbHYIO
€CIM  Cujla COTPOTHUBIICHUSA

Kommiextst 3a1au o remam 17-30 nmpusenenst B DOC.

3ananus K pacueTHo-rpaduyeckuM padoram no pasaeiy 3
PI'P /I1. UuTerpupoBanue 1ugpepeHInATbLHBIX YPABHEHUH IBHKEHUS
MaTepuaJbHOW ToukM (Tema 17)

MarepuanbHast Touka M maccoit M, moiayyuB B TOouke A HayalbHYIO CKOpPOCTb Vo, JABHIJKETCS B
n3orHyroit Tpyoe ABC, pacnosioxxeHHOH B BEPTUKAIBHON MJIOCKOCTH. YUYacTKH TPYObI MM 00a HAKIIOHHEIE,
WIM OJUH TOPU3OHTAIbHBIN, a JAPYroll HakIOHHBIA. Yros HakioHa TpyOsl o = 30°. Ha yuactke AB Ha
MaTepHAIbHYI0 TOYKY ACHCTBYeT cmia TspkecTH P, mocrosHHas cuia Q (ee HampaBieHHE yKa3aHO Ha
PUCYHKE) M CHJIa CONPOTUBJIEHHS cpelbl R, 3aBHcAIas OT CKOPOCTH V Tpy3a U HallpaBlICHHas MPOTUB

nBukeHus. TpeHueM rpysa o TpyOy Ha ydactke AB npeneOpeus.

B Touke B maTepuanpHas Touka, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, TIEPEXOAUT Ha ydacTok BC
TpyOBI, TJIe Ha Hee NEUCTBYET cuia TshkecTd P, cua tpenus (ko3 duiueHT Tpenus rpys3a o Tpyoy f=0,2) u

nepeMeHHas cuia F, mpoekius kotopoit Fx Ha ock X 1aHa B TabmauIle.

N3BectHO paccrosiuue AB = | wim Bpemst u nBmkeHus oT toukd A 1o touku B. TpeOyercs Haiitu
3aKOH JIBIKCHHS MaTepHalbHON Toukn Ha yaactke BC: X = Xx(t).

Ne ma- | Puc. m Vo, Q, R, T [, . Fy,

pHaHTa (k1) M/C H H M ¢ H
1 1 4.5 18 9 uv | 045 - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 uv | 04 - 2,5 2sindt
4 4 6 14 18 | w” | 0.6 5 - -3c0s2t
5 5 1,6 18 4 ul’ | 04 - 2 dcosdt
6 6 12 | 22 2 | w08 | 05 - 6t
7 7 2 5 2 uv | 04 - 2,5 2sindt
8 8 2,4 12 6 wr? | 048 | 1,5 - 6t
9 9 1,8 5 6 uv | 0.3 - 3 ot
10 10 4 12 12 wr” | 0.8 2,5 - -8cosdt




Kowmrmiext 3aganuii mo temam 18, 20, 23, 25, 27, 29
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Ikana oueHMBaHUus pacdeTHO-TpaguuecKux pador mo pasaeray 3

Ne paGoTor baniabl peHTHHIOBOM
OLICHKH
A1 1
2 1
13 1
J4 1
A5 2
16 2
a7 2
Hroro 10

Bomnpocsl k cobecenoBaHuIo o pasaery 3
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JluHamMMKa Kak pasziesl TEOPETHMUECKOM MeXaHMKU. OCHOBHBIE NMOHATUS JMHAMUKU (IIPOCTPAHCTBO U
BpeMs, MaTepUaIbHOE TE€J0, CHUJIa, MHEPTHOCTh Te€Jla, Macca Teja, MaTepuaibHas TOYKa, CUCTEMA
OTCUETA).

3akonsl guHamuku (I'ammies-Hprorona) marepuanbHoil Touku. IloHsATHE MHEpPLUAIBHON CHCTEMBI
OTCYeTA.

JIBe OCHOBHBIE 3a/1a4M TUHAMHUKU TOUYKH.

OcHOBHBIE BUJIBI CUJL.

HuddepeHunanbapie  ypaBHEHHs] JBMKEHHS CBOOOJHOW TOYKHM (B BEKTOPHOW, KOOpDIAMHATHON U
ecTecTBeHHOH (opme).

[Topsanok penieHus: NpsAMon 3aJa4u JUHAMHUKA TOYKH.

Pemenue oOpaTHOI (OCHOBHOM) 3ajauy TUHAMUKHU TOYKU IIPU IPSIMOIMHENHOM JABHKEHUU.

Pemenune oOpaTHOI 3a/1aul TUHAMUKY TIPU KPUBOJIMHEHHOM JBUKEHUH TOUKH.

HecBob6oaHoe nBmxeHne matepuaibHOl TOukd. OCHOBHOE YpaBHEHHE AMHAMUKHA HECBOOOJHON TOUKH.
JIBM>KeHrE TOYKH MO 33aJaHHOW HETOIBMXKHOM KPHUBOM.

OTtHocuTenbHOE ABMKEeHNE TOUKU. [IoHATHE TepeHOCHON U KOPUOJIMCOBOM CHJT HHEPIIMH TOYUKH.
Bnusinue BpaiieHust 3eMiiM Ha paBHOBECHE U IBHXKEHUE Tell.

CB0OO1HBIE KOJI€0aHUS TOUKH.

CBoOo1HBIE KOJIE0aHUS TOUKH MTPU HATMYUU TPEHUS CKOJIbKEHHUS.

CBoOoiHBIE KOJIEOAHMSI TOUKHM MPU JIMHEHHO-BSI3KOM COMPOTHBICHUU. ANEPHOIUYECKOE BUKEHHE
TOYKH.

BrinyxeHnble KoieOaHus TOUKH.

BoinykaeHHble  koneOaHUS TOYKM MPU  HaJUMYUM  JIMHEHMHO-BA3KOTO  COMPOTUBIIEHHS  CPEbI.
Anepuoanueckoe JIBHKEHNE TOUKH.

SABnenue OueHuil. SIBIeHNE pe3oHaHcA.

Mexanuueckass (MatepuanbHas) cuctema. Knaccuukanus cui, ASHCTBYIOIIMX HAa MEXaHUYECKYIO
cuctemy. OCHOBHbBIE€ CBOMCTBA BHYTPEHHUX CHII.

JuddepeHnnanbable ypaBHEHNS ABMKEHUSI MEXaHUYECKON CHCTEMBI.

Macca mexanuyeckoil cucteMbl. LleHTp Macc mexaHndecko cucteMbl. DopMynbl Il BBIYUCICHUS
KOOpJUHAT LIEHTPA MACC CUCTEMBI.

MoOMEHT MHEpUHMM MEXaHWYECKOM CHCTEMBI M TBEPAOIrO Tejla OTHOCUTENBbHO ocu. Paguyc mHepuuu.
Brruncienne MOMEHTOB HHEPLIUM NIPOCTEUIINX TEIL.

Teopema 0 MOMEHTaX HHEPIIUKM OTHOCHUTEIILHO MapaJlIeIbHBIX ocell (Teopema I roirenca-IlITeitnepa).
IlenTpoOeXHbIE MOMEHTBHI HMHEPLUMH. OIJIMIICOMJ HHEpUMU. [J1laBHbIE OCH M IJIABHBIE MOMEHTHI
HHEPLHH.

Brruncnenne MOMEHTa MHEPLUU TBEPJOTO TeJla OTHOCUTEIBHO MPOU3BOJIBLHOM ocH. IlonsTre o TeHsope
MHEPLHH.

Teopema 0 ABU)KEHUU LIEHTPA Macc MEXaHUYECKON cucTeMbl. CleICTBUS, 3aKOH COXPaHEHMSI JBUKCHHUS
LIEHTpa Macc.

KonuuecTBo ABMKEHUS MaTepUAIIbHON TOUKU. DJIEMEHTAPHBIM UMITYJIbC CUIIbL. MIMIynbc OCTOSHHON U
NIepEMEHHOM CUJIbI 32 IaHHBIN POMEXYTOK BpeMeHH. Teopema 00 UMITyJIbCe paBHOACHCTBYIOLIEH.
Teopema 00 M3MEHEHMM KOJMYECTBA [BI)KEHUS MaTepUAIbHOW TOUkH (B JuddepeHIHaIbHOl U
UHTETpaJIbLHON popme).

KonnuectBo NBMKEHHS MeXaHMYeCKOW cucTeMbl. Teopema 00 W3MEHEHMH KOJUYECTBA JIBU)KEHUS
MexaHuueckoil cucremsl (B aupdepeHuumanbHoii M uHTEerpaibHoM ¢opme). CreacTBus, 3aKoH
COXPAHEHHUS KOJMYECTBA ABMKECHUS MEXaHUYECKON CHCTEMBI.

MOMEHT KOJIMYECTBA ABMKEHUS MAaTEPUATIbHOU TOUKH.

Teopema 00 U3MEHEHNH MOMEHTA KOJIMUYECTBA JBIKEHHSI MaTepUAIbHOM TOUYKH.

Kunernueckniit MOMEHT MEXaHUYECKOM CHCTEMBI.

Teopema 00 HM3MEHEHUM KHHETHUYECKOTO MOMEHTAa MEXaHWYECKOH CHCTEMBI (TeopeMa MOMEHTOB).
CrnencrBusi, 3aKOH COXpPaHEHHUS KHHETHMUECKOIO MOMEHTAa MEXaHHMYECKOW CHCTeMbl, HeoOXOIUMbIe
YCJIOBHS pPaBHOBECHS JIF000I MEXaHUUECKOM CUCTEMBI.

PaboTa nocTosHHOM CUJIbI Ha TPSIMOJIMHEHHOM MEepEeMEIeHUH.

Pabora nepemenHoi cuibl (00muil cirydaii). Beruucnenue paboTsl yepe3 KpHUBOJIMHEHHBIN MHTErpai |
poxa.

OnemenTapHas paboTa cuibl. Beraucnenue paboTel uepes KpuBoauHeHHbIN uHTerpain Il pona.

Teopema 0 paboTe paBHOJCHCTBYIOLICH.
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PaGora mocrosiHHOM cuibl TpeHus. PaboTta cumbl Tsokectn. PaboTa cuitbl ympyroctu. DJeMeHTapHbBIE
cBeieHUs 00 ueaIbHbBIX CBA3AX. PaboTa peakiuy uaeanbHOM CBSI3H.

MotHOCTh cuibl. Ko pUIMeHT MoJIe3HOTO ACHCTBHS MAITUHBI.

Kunernueckast sHeprust marepuanbHOil Touku. Teopema 00 W3MEHEHMHM KHUHETHYECKOW HHEPrUU
MaTepHalIbHON TOUKH (B AuddepeHnnanbHoi 1 HHTErpabHOM hopme).

Kunernueckasi SHEPTHsl MEXaHUYECKON CHCTEMBI M CTIOCOOBI €€ BHIYHUCIICHUSI.

Boruncnenne KuHETUUECKON S3HEPTHU TBEPIOTO TeNa B PA3IMYHBIX CIy4asX €ro JBUKCHUS.

PaboTa 1 MOIIHOCTH CHWJI, IPHIIOKEHHBIX K TBEPAOMY TENy, IPU MOCTYNATEILHOM M BpallaTeIbHOM
JBKECHUSIX.

Pabora cui TshKeCTH MEXaHHYECKON CHCTEMBI M TBEPJIOTO Tea.

PaboTa BHYTpeHHUX CHJI TBEPJIOTO TeEJa.

Teopema 00 M3MEHEHUM KHUHETHYECKON SHEPTUM MEXaHMUYECKOM cHucTeMbl. TeopemMa 00 M3MEHEHUU
KMHETUYEeCKOW »sHepruu TBepaoro Tena. Cinyyail MEXaHMUECKOM CHCTEMbI C HE HM3MEHSIOIIMMHUCA CO
BPEMEHEM HJICAIbHBIMU CBS3SIMH.

[TorenumanpHas >HEprusi. Beruncienne NOTEHIIMAIBHON SHEPTUA MEXAHUYECKOW CUCTEMBI U TBEPJIOTO
Tena.

3aK0H COXpaHEeHMsI MOJTHON MEXaHUYECKOW SHEPTUN CUCTEMBI.

JuddepenunanbHble ypaBHEHUS IOCTYNATEIBHOTO IBUYKEHUS TBEPIOTO Tea.

JudpdepennnanbHOe ypaBHEHUE BpallaTEIbHOTO ABUKEHUS TBEPIOTO TeNa.

JuddepenunanbHble ypaBHEHHUS TUIOCKOTO JIBHXKEHUS TBEPJIOTO TeNa.

JuddepenunanbHble ypaBHEHUS CPEPUUECKOTO IBHKEHUS TBEPIOTO TeNa.

JuddepenunanbHble ypaBHEHHS ABUKEHUS CBOOOAHOTO TBEPOIO Tea.

Cuna uHEepuMU MaTtepuaibHOM ToukH (o JlamamOepy). LlenTpoOexHas u KacaTebHasi COCTABIISIONINE
cuibl uaepruu. [Mpunmun JlanamGepa aist TOUKH.

[Tpunnun Jamambepa ajis MEXaHUYECKOW CHCTEMBI.

[IpuBenenre cvl MHEPIIMH MEXAaHHMYECKOW CUCTEMBI (TJIABHBI BEKTOP M TJIaBHBI MOMEHT CHUJI HHEPITUH
MEXaHUYECKON CUCTEMBI).

[IpuBeneHne cnn MHEPLMH TBEPIOTO TENA B PA3IMUHBIX CIy4YasiX €ro JBUKEHUS.

JlnHamMuyeckue peakinu, JEHCTBYIONIME Ha OCh Bpalaronierocs tena. Ciydail BpauieHusi TBEpIoro Tefa
BOKPYT €ro INIaBHOW LEHTPAJIbHON OCU MHEPLIMH. Y PABHOBEIIMBAHUE BPAILAIOIINXCS TE.

OcHOBHBIE TTOHATUA U OIpeAesieHus Teopun ynapa. OCHOBHOE ypaBHEHHE TeOpuu ynaapa. JlomymeHus
TEOpUH yaapa.

OO61ue TeopemMbl TEOPUH yAapa.

VY aap mapa o HenoJIBWXHYIO MOBEepXHOCTh. KoadduimeHT BoccTaHOBIEHUSI.

[Ipsimoit neHTpanbHbli yaap nByx tei. [IpenensHble ciydau.

[ToTeps KMHETUYECKOW SHEPTUM IIPU HEYNIPYroM ynaape AByx Ten. Teopema Kapho.

VY nap no teny, UMeIIEMY HENOABUKHYIO OCh BpaieHusd. Llentp ynapa.

Ces3u u ux ypaBHeHus. Kinaccudukanus csizeil.

Bo3moxHbie (BUpTyadbHBIE) TNEpEeMEIICHHs TOJOHOMHOM cucCTeMbl. YucCiao cTemeHei CcBOOOAbI
TFOJIOHOMHOU cucTeMbl. [ [pUHIMI BO3MOKHBIX IEPEMEILICHUIA.

[TpuHIHMT BO3MOXKHBIX ITEpEMEILIEHUH B Cllydae ABMKEeHUs cucTembl. OOliee ypaBHEHUE JUHAMUKHY.
O060011eHHbIE KOOPAMHATHI M 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

O0600611eHHbIe cuibl. O01Iee ypaBHEHHE JUHAMUKY B 000OIIEHHBIX CUIIaX.

VYcnoBus paBHOBECHUS CUCTEMBI B 000OLIEHHBIX KOOPANHATAX.

Onpenenenne 0000IIEHHBIX CHII B CUCTEMAX C OJHOM U IBYMsI CTENIEHSIMU CBOOOIBI.
Juddepenunanbible YpaBHEHUS ABM)KEHHUS MEXaHUYECKOW CHCTeMbl B OOOOIIEHHBIX KOOpAMHATaX
(ypaBHenwus Jlarpanxa BToporo poaa). Kunernueckuii moteHmman.

WNHuterpan sHepruu 1 HUKINYECKUE KOOPIUHATHI.

[Tonsitue 06 yctounBocTH paBHOBecHs. OmpezaeneHue MOJIOKEHUH paBHOBeCHs cuUcTeMbl. Kputepuu
YCTOMYMBOCTH TOJIO’KEHUSI PABHOBECUS CUCTEMBI.

Mansie cB0OOOAHBIE KOJE€OaHHS KOHCEPBATHMBHOM CHCTEMBbI C OJHOM CTENEHbIO CBOOOJBI OKOJIO
I0JIO’KEHHS] yCTOMYMBOIO PaBHOBECHSL.

HccnenoBanne cBOOOMHBIX KojeOaHMH MEXaHMYECKOW CHCTEMBI C JIByMSI CTEHNEHSIMH CBOOOJBI OKOJO
I0JIO’KEHHS] yCTOMYMBOIO PaBHOBECHSL.

Mansie 3aTyxamollue WU BBIHYXKICHHBIE KOJIEOaHHS KOHCEPBATUBHOM CHCTEMBI C OJHON CTENEHbBIO
cBOOO/IbI OKOJIO TIOJIOKEHHUSI YCTOWYMBOTO PaBHOBECHSI.



77. Manbie cBOOOIHBIE KOJIEOaHHS KOHCEPBATUBHOW CHCTEMBI C JIBYMsI CTENEHSMH CBOOOJBI OKOJIO

ITOJIOXKCHUA yCTOfI‘II/IBOFO PaBHOBCCHUS.
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MOJIOKEHHUS YCTOMYHUBOTO PAaBHOBECHSL.
Ilkana oneHnBaHus 00y4aOIerocsi Ha cooece]0BaAaHUU MO pasjeay 3

Bannbl
peiTHHIOB
YpoBeHb 0CBOEHHUSI MaTepUAaa oi
OLIEHKHU
Teopernueckoe copep)kaHue AUCLHUIUIMHBI OCBOEHO IOJIHOCTHIO, O€3 MpoOeos, 9-10

H606XOZII/IMI)IC HpaKTI/I‘-ICCKI/IC HaBBIKHN pa6OTI>I C MaTepI/IaJIOM ITIOJTHOCTBHO
chopmupoBanbl. OOyJaroNIUiCsS HCYEPIBIBAIONIE, IOCIEI0BATEIFHO, YETKO H
JIOTUYECKH CTPOMHO W3jIaraeT MaTepuaj, yMEeT TECHO YBS3bIBaTh TCOPHIO C
HpaKTI/IKOI\/’I, BJI1agccT paSHOCTOPOHHI/IMI/I HaBbIKAMHU U HpI/ICMaMI/I BBITIOJIHCHUSL
HpaKTI/I‘-ICCKI/IX 3aaad, HpI/I‘-ICM HEC Sany,Z[HSIeTCSI C OTBETOM HpI/I BUJIONU3MCHCHUU
3aJIaHHI.

Teoperndeckoe cojiep)aHue TUCIUILUIMHBI OCBOSHO MPAKTHYCCKH ITOJTHOCTHIO, 7-8
0OyJaronuiics TPpaMOTHO W IO CYIIECTBY H3JIaraeT MarepHall, He JOIycKas
CYHIGCTBGHHI)IX HeTOqHOCTeﬁ, HpaBI/IJ'H)HO HpI/IMeHSIeT TeOpeTI/I'-IeCKI/Ie TIOJIOKCHUS
HpI/I peIHeHI/II/I HpaKTI/I'-ICCKI/IX BOHpOCOB n 3aj1a4, BJIaACCT HeO6XOJII/IMI)IMI/I
HaBbIKAMHU U HpI/ICMaMI/I UX BBIIIOJTHCHUA.

TeopeTudeckoe cojepkaHue IUCIHMILIMHBI OCBOCHO YAaCTUYHO, OOYYarOIIUNCS 5-6
MMEeT 3HAaHHWS TOJHKO OCHOBHOTO MarepHala, JOIYyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  TpaBWIbHBIE  (OPMYIHUPOBKH,  HApPYHIEHUS  JIOTHUYECKOMH
MOCJIEIOBATEIbHOCTH B HW3JIO)KEHWM Marepuana, HO TMpoOenbl HE HOCAT
CYIIIECTBEHHOTO XapaKTepa, HEOOXOIUMBbIE MPAKTUYCCKHE HABBIKM PaOOTHI C
OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOy4JarOIIHIACs
WCIIBITHIBACT 3aTPYAHEHUS MPU PEIICHUH TMPAKTHICCKUX 3a/1a4.

Teopernueckoe coaep’kaHWe MUCIMIUIMHBI OCBOCHO YaCTUYHO, OOYYaIOIIHICS 0-4
JOTIYCKAeT CYIISCTBEHHbIE OIMMOKH, HE BHJIUT B3aUMOCBS3HM TEOPHUU C
MPaKTUKOM, HEOOXOIMMBIE MPAKTHUYECKHE HABBIKH PabOThI HE C(HOPMHUPOBAHBI,
OOJIBIITMHCTBO MPETYCMOTPEHHBIX pab0oYeil MporpaMMon AUCITUIUIMHBI YICOHBIX
3aJaHuii He BBIIOJHEHO. HeoOxoauma JONONHUTENBHAS CaMOCTOSITENIbHAS
paboTa HaJl MaTepuaioM Kypca.

OueHovHbIe cpeacTBa AJIs1 NIPOMEKYTOYHOH aTTecTallul
Bomnpocs! k 3x3aMeny

CraTtuka Kak pa3fen TeopeTudeckoil Mexanuku. OCHOBHBIE MOHATHS CTaTUKU (paBHOBeCHE Tela, CUJa,
JUHUS JEUCTBUS CWJIbI, CHCTeMa CHJ, CBOOOJHOE TelO, OJKBHUBAJICHTHBIE CHUCTEMBI CHII,
PaBHOJCHCTBYIOIIAS CHCTEMBI CHJ, YpaBHOBEIIEHHAas CHCTeMa CHWJI, ypaBHOBeUIMBaroiias cuia). JBe
OCHOBHBI€ 337]a4¥ CTaTUKHU.

AKCHOMBI CTaTUKH U UX CJIEJICTBHUS.

[TonsiTuss HecBOOOTHOTrO Tena W cBA3el. PaszneneHue cuin Ha akTHBHbIE CHJIBI U pEeakIMi CBS3EH.
Axcuoma (mpuHIHUIT) 0cBOOOkAaeMocTH. OCHOBHBIE BUIBI CBSI3€H U MX peaKIUy.

Cucrema cxomamuxcs cuin. TeopemMa O paBHOACHUCTBYIOIIEW CHCTEMBI CXOJSIIMXCS — CHIL
I'eomeTrpuueckuii u anredpanueckuil CiocoObI OTpPeIeTICHIs PABHOACHCTBYIOIICH.

VYcnoBust paBHOBECHsI CHCTEMBI CXOJAIIUXCS cuil. ['eomerpuueckas u aiaredpanyeckast GOpMbl yCIOBUH
PABHOBECHS CUCTEMBI CXOASAIIMXCS CUIL.

Teopema 0 paBHOBECUU TPEX HENAPaJUIEIbHBIX CUIL.

CrnosxeHune 1ByX NMapajljiesIbHbIX CUIIL.

[Tapa cun. MoMeHT napsl (Kak BEKTOD).

Teopembl 06 SKBUBAJIEHTHOCTH U CIIOKEHUH AP U UX CIEICTBHSL.

10 Teopema o puUBEIEHUU CUCTEMBI ITap K MPOCTEUILIEMY BULTY.
11. YcnoBue paBHOBECHS CUCTEMBI IIap.
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MoOMEHT CuJIbl OTHOCUTEIIBHO TOUKH (KaK BEKTOP).

B3aumocBs3p MOMEHTa ITapbl ¥ MOMEHTOB CHJI APl OTHOCUTENIBHO MPOU3BOJIBHOM TOUKH.

JlemMma o mapasuiesibHOM TepeHoce cuiibl (JiemMa [lyaHco o mpuBeeHUU CUJIbl K IAHHOMY LIEHTPY).
[ToHsTHS TTaBHOTO BEKTOpA W IJIABHOTO MOMEHTA CUCTEMBI CHUJI. AHAIUTUYECKUN CIIOCOO OTpeesieH s
IJIaBHOTO BEKTOPA U TJIABHOT'O MOMEHTA CUCTEMBI CHUIL.

OcHoBHast TeopeMa cTaTUkH (Teopema IlyaHco o npuBeIeHUN CUCTEMBI CUJI K IaHHOMY LIEHTPY).
YacTtHble cityyal PUBEICHUS IPOU3BOJIBHON CUCTEMBI CHJL.

VYcnoBust paBHOBECHS MTPOU3BOJIBLHOM CUCTEMBI CHIT (TEOpeMa).

Teopema BaprunboHa 0 MOMEHTE PaBHOECHCTBYIONIEN CUCTEMBI CHJI OTHOCUTEIBHO TOUKH.

[Tonatue miockon cucrems! cwil. [IpuBeneHne MPOU3BOJIBHOMN IJIOCKOM CUCTEMBI CHII K IPOCTEHIIEMY
BUly. OCHOBHBIE CBOICTBA IJIOCKOW CUCTEMBI CHIL

MoMeHT cuiIbl OTHOCHTEIIBHO TOUKH (KakK ajreOpandeckasi BeTUIUHA).

MowmeHT napsl (kak ainredpanyeckasi BEIMUNHA).

VYcnoBus paBHOBECHs NMPOU3BOJIBHOM IUIOCKON CHUCTEMBI CHIJI. YPaBHEHMs PAaBHOBECHS IPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

YcnoBue paBHOBECUS pblyara.

VYcioBue ycToYMBOCTH TBEPJOTO Tea MPH ONMPOKUIbIBaHUH. KOApPUIIMEHT yCTOHYMBOCTH.

[TonsiTHe TpeHus, BUIbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.

Peakuuu HengeanbHbIX (IIEPOXOBATHIX) CBsA3EH. Yrou TpeHus. Konyc TpeHus.

PaBHOBecHe py HaTMYUU TPEHUS CKOJIBKEHUSI.

Tpenune xauenus. PapHoBecue npy HaIMYUKM TPEHUS KaUeHUS.

[ToHsiTHE MOMEHTA CUITBI OTHOCUTENILHO OCH.

B3aumocBs3p MOMEHTA CHIJIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIBI OTHOCUTEIBHO TOYKU Ha 3TOH OCH.
AHanuTH4eCKOEe OIpEeNICHHE TJIABHOIO BEKTOpA M TJIABHOIO MOMEHTA IMPOCTPAHCTBEHHOW CHUCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS MTPOU3BOJILHON MPOCTPAHCTBEHHOW CUCTEMBI CHII.

Teopema BapuHboHa 0 MOMEHTE PaBHOACHCTBYIONIEH CUCTEMBI CUJI OTHOCHTEIBHO OCH.

[TonsTue cucrembl mapajuieNbHbIX CUJI. Teopema O paBHOJACUCTBYIOIIEH CUCTEMbI MAPAIIIEIBHBIX U
OJIMHAKOBO HAIPABJICHHBIX CHIL.

[TonsiTe 1eHTpa CUCTEMBl MapalieNibHbIX cuil (Teopema). DopMynbl A BBIYMCICHUS KOOpPIMHAT
LIEHTPa CUCTEMBI IapaJUICIIbHBIX CHJL.

PaBHozelicTByIOIIAs cUil TsDKECTH TBepAoro tena. [lonsarue neHrpa tsbkectu TBepAoro rtena. Gopmyiibl
JUISl BBIYUCIIEHUS] KOOPAMHAT LIEHTPA TAXKECTH Tela.

Omnpenenenre KOOPAWHAT LIEHTPA TSDKECTH OJHOPOIHOIO TBEpAOro Tena (LEHTpP TKECTH o0beMma,
TIJIOIIA TN, JTMHKH).

CriocoOsl ompeeseHus MOJMOKEHUSI LIEHTPOB THKECTH TeN (MHTErpUpOBaHUE, CUMMETpUs, pa3OueHue,
CHoco0 OTPULIATENBHBIX BECOB, IKCIIEPUMEHTANIBHBIN c110c00).

Kunematnka kak pasfen TeopeTudyeckoil MexaHuku. OCHOBHBIE MOHSTHUS KHHEMATUKH (CHUCTeMa
OTCUETa, TPACKTOPUSI TOUKH, MPSIMOJMHEHHOE M KPUBOJIMHEMHOE ABUKEHUS TOUKH, PAaBHOMEpPHOE U
HEpPaBHOMEPHOE JBM)KCHUS TOUKH, CKOPOCTh TOUYKH, YCKOpeHue TOUKr). OCHOBHBIC 3a/1a4l KHHEMATHUKH.
CriocoOblI 3a/1aHUs ABM)KCHUS TOUKH: BEKTOPHBINA, KOOPAUHATHBIN, €CTECTBEHHBII.

OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH NPH BEKTOPHOM croco0e 3a1aHusl IBUKEHHUS.
OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH ITPH KOOPAWHATHOM CIIOCO0€ 3aJjaHus ABUKEHHUS.
OmnpeneneHne CKOPOCTM M YCKOPEHHMsI TOYKM IIPU €CTECTBEHHOM croco0e 3aJaHus JIBHKEHUS.
EcrecTBeHHas cucrema KOOpAMHAT (KacaTeibHas, HOpMaib, OMHOPMAaib U UX OPThI) U €CTECTBEHHBIN
TPEXTpaHHUK (CONpHKacalolascs, HOpMalbHas W cOpAMIstomas Iuiockoctu). Llentp u paguyc
KPUBH3HBI TPAEKTOPHH.

Knaccugukanus ABHKEHHIH TOUKU N0 €€ YCKOPEHUsIM (MPAMOJIMHERHOE, TPSAMOJIMHEHHOE PAaBHOMEPHOE,
MIPSIMOJIMHENHOE PABHOINIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHENHOE PaBHOMEPHOE, KPUBOJIMHEWHOE
paBHOIIEPEMEHHOE).

[locTynarenpHOE OBUXKEHHE TBEpAOro Tena. Teopema O MOCTYNAaTeabHOM IBMKEHMM Tesa. 3aJaHue
MIOCTYNATEJIbHOTO JABW)KEHUS TeNa. Y paBHEHUE MIOCTYIATENBHOIO IBUKEHUS TeEIa.

BpamarensHoe QBMKEHHME TBEPAOIO Teja. YTOJ NOBOPOTA Teja. 3aJaHHe BPAIlaTE€IbHOIO JBIKEHMS
TeNna. Y paBHEHHE BpAIlATEIbHOIO JBUKEHHS TBEPAOTO TEIA.

VYrioBas CKOpPOCTh M YIJIOBOE YCKOpEeHHE Tena (Kak anreOpandyeckue BEJTHMYMHBI), COBEPILIAIOIIEIO
BpAaIllaTEIbHOE JBH)KCHHUE.
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YacTHble ciaydyad BpalATEIbHOTO JBUXKEHUS Tella (PaBHOMEPHOE U PaBHOIEPEMEHHOE BpAIlCHUE).
@OopMyJIbI I BBIYUCIEHUS YIJII0OBOM CKOPOCTH U yIJia IIOBOPOTA.

Omnpenenenne CKOPOCTH M YCKOPEHUS TOUKHU TEa, COBEPIIAIOIIETO BPAIlaTEIbHOE ABHKEHHUE.
IIceBnOBEKTOPHI YTII0BOW CKOPOCTH U YTJIOBOTO YCKOPEHHUS Tela.

BekTopHbie BbIpakeHUs! IJi1 CKOPOCTH, BPAIIATEIbHOTO M LIEHTPOCTPEMUTEIBHOTO YCKOPEHUN TOUYKU
BpaIlAIOILErocs Tena.

[Inockoe nBukeHue TBepaoro Tesna. CBOWCTBA IIOCKOTO ABMKEHHUS. 3a/laHue MJIOCKOIO JIBUYKEHUS Tella
(Tutockoit purypsl). YpaBHEHUS TUIOCKOTO JBIKEHUS Tela (IMI0CKoM (uryphl). PasnokeHne IBUKCHUS
TUTOCKOH (PUTYpBI HA TIOCTYTATEIBHOE IBHKEHHUE BMECTE C MOJIFOCOM U BPAIICHNE BOKPYT MOJIIOCA.
Teopema 0 CKOpPOCTSX TOUEK MIIOCKON (PUTYPHI U €€ CIEACTBUSI.

[loHsiTHE MTHOBEHHOTO IIEHTPAa CKOPOCTEW IJIOCKOW (HUTyphl M TeopeMa O €ro CYyUIeCTBOBAaHHH H
€IMHCTBEHHOCTH.

[IpumMeHeHre MTHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEIENIEHUIO0 CKOPOCTE TOUEK TIOCKOM (PUTypBHI.
Pa3znuunble citydan onpeseneHus MoJI0KEeHNs MTHOBEHHOTO 1IEHTpa CKOPOCTEH.

Teopema 00 YCKOPEHHUAX TOUEK TIOCKON (DUTYPHI.

[Tonatue MruoBeHHOTO 11eHTpa yckopenuid (MLY) mockoit purypsr.

CriocoObl onpe/iesieHrss MTHOBEHHOTO 1IEHTpa YCKOPEHUH TII0CKOM (PUTypHI.

Cdepuueckoe IBIKEHHE TBEPJOTO Tea. YTIIbI Diiepa. YpaBHEHHs CPepUueCcKOro JIBIKCHHUS.
MrHoBeHHas OCh BpalleHUs. Y paBHEHNE MTHOBEHHOM OCH BPAIICHHS TBEPJIOTO Telia MpH CHEepHIecKOM
JBUKEHHUH. YTIIOBasi CKOPOCTb U YIIIOBOE YCKOPEHHUE Tela.

Omnpenenenrne CKOpocTed M YCKOPEHUH TOYeK Tena NpH cdepuyeckoMm MABIKEHUU. Pacmpenenenue
CKOpOCTel Touek Tena mHpu chepuuyeckoM BWKEHUHU. [Ipoekium CKOPOCTH TOYKM Teja Ha OCH
JIEKapTOBBIX KOOPAWHAT.

Pa3noxxenne nBukeHHst CBOOOTHOTO TBEPAOIO Teja Ha MOCTYNATENbHOE JBUKEHUE BMECTE C TIOJIOCOM U
chepruyeckoe BUKEHUE BOKPYI MOJIOCa. YpaBHEHMs JBHKEHHS cBOOOgHOro Tena. HezaBucumocTthb
BEKTOPOB YIJIOBOW CKOPOCTH U YIIIOBOIO YCKOPEHUSI CBOOOIHOTO Tejla OT BbIOOpa MoJIroca.
Omnpenenenre CKOPOCTEH M YCKOPEHU TOUYEK CBOOOTHOTO TBEPAOTO Tea.

CrnoxHoe nBukeHHe TOUYKH. OTHOCHTEIbHOE, EPEHOCHOE M a0COJIIOTHOE JIBMKEHHS TOUKHU. 3aJaHue
CJIOKHOTO JBUKEHUS TOYKH.

TeopeMa 0 CI0KEHUU CKOPOCTEH.

Teopema o cnoxxenuu yckopenuii (teopema Kopuosnuca), kopuonucoBo yckopenue. Ciaydan OTCyTCTBUS
KOPHOJINCOBA YCKOPEHUSI.

CrnoxeHue nocTynaTesbHbIX ABUKEHUN.

CroxeHue BpalieHuil TBEPAOro Tejia BOKPYT MapajiieabHbIX ocel. [lapa BpaiieHuii.

CrnoxeHue BpallleHU TBEPJIOTO TeJIa BOKPYT IEPECEKAOIINXCS OCEH.

CrnoxeHue nocTynaTesIbHOrO ¥ BpalllaTeJIbHOTO ABUKEHUN. BUHTOBOE ABMXKEHUE.

OOwuit cimydail CloXKeHHs IBUKEHUI TBEpIOro Tena.

JluHamMuKa Kak pasfiesl TeopeTHuecKod MexaHWku. OCHOBHBbIC MOHSATHS JUHAMUKU (IIPOCTPAHCTBO H
BpeMsl, MaTepuajibHOE TEJO, CUJla, MHEPTHOCTh Tela, Macca Tela, MaTephalibHas TOYKa, CUCTEMa
0TCYeTA).

3akonbl auHamuku (Iamunes-Hepriorona) marepuanbHOi Touku. lloHATHE WHEpLMATBHOW CHCTEMBI
OTCYeTa.

JIBe OCHOBHBIE 337]a4l TUHAMUKH TOYKH.

OCHOBHBIE BU/IBI CUJL.

Huddepenunanpable yYpaBHEHUS JABM)KEHHS CBOOOJHONW TOYKH (B BEKTOPHOW, KOOPAMHATHOM U
€CTECTBEHHOHU (opme).

[Topsinok penieHus npsMoM 3a/1a4u AMHAMUKA TOYKH.

Pemenne oOpaTHOI (OCHOBHOM) 3aja4ui TUHAMHUKY TOYKU TIPU MPSIMOJIMHEHHOM JABH>KEHUU.

Pemenue oOpaTHOI 3a1au TUHAMUKY TIPU KPUBOJIUHEHHOM JIBUKEHUH TOUKH.

HecBoboaHoe nBmwkeHne MatepuanbHO Toukn. OCHOBHOE ypaBHEHHE TUHAMHUKUA HECBOOOJHOW TOYKH.
JIBM>KEHHE TOYKH MO 3aJaHHOM HETOIBMXKHOM KPHUBOM.

OTtHOcuTENbHOE IBUKEHHUE TOUKU. [IoHSATHE MEPEeHOCHON U KOPUOIUCOBOM CUIT MHEPIIUU TOUYKH.
Bnusinue Bpamienust 3emMiii Ha paBHOBECHUE U IBHXKEHHE Tell.

CB000iHBIE KOJIEOaHUST TOUKH.

CBoOo1HBIE KOJIEOaHUS TOUKH TTPH HATTHYUHU TPEHUS CKOJIbKEHUSL.



87. CBoboanble KoJNIEOAHUS TOUYKM TPU JIMHEHHO-BSI3KOM CONPOTHBICHHH. ANEPUOJNYECKOE JBHKCHHE
TOYKH.

88. Beinyx1eHHbIe KOJIeOaHHs TOUKH.

89. BeiHnykieHHBIE KOJEOaHWs TOYKH TMPU HAIWYUHM  JIMHEHHO-BS3KOTO  COTIPOTHBIICHUS  CPEIBI.
Arneproimueckoe IBUKEHNE TOUKH.

90. ABrnenue OueHwmil. SIBIeHUE pe30HaHCA.

91. Mexannueckasi (MaTepuanbHas) cucrema. Kiaccudukanus cuil, JCHCTBYIOIIMX HA MEXaHUYECKYIO
cucremy. OCHOBHBIEC CBOHCTBA BHYTPEHHUX CHIL

92. TuddepeHnnanbHbie ypaBHESHUS ABUKCHHSI MEXaHHUECKON CHCTEMBI.

93. Macca MexaHum4eckoil cuctembl. LleHTp mMacc MexaHm4eckod cuctembl. DOpMysbl sl BBIYMCICHUS
KOOpAMHAT IIEHTPa MacC CUCTEMBI.

94. MOMEeHT WHepIMH MEXaHWYECKOW CHUCTeMBl W TBEPIOTO Tejla OTHOCHUTENIFHO OCH. Paanmyc wHepuww.
Brrunciienne MOMEHTOB MHEPLUU MPOCTEUIINX TEN.

95. Teopema 0 MOMEHTaX MHEPIIMK OTHOCHTEILHO MapauIeIbHBIX ocell (Teopema [toiirenca-1llreiinepa).

96. LleHTpOOECKHBIE MOMEHTBHl HMHEPIHH. OJJIMIICOW] HWHEpPHHWU. [JIaBHBIE OCH M TJIABHBIE MOMEHTHI
WHEPIIHH.

97. BerunciieHue MOMEHTa MHEPIIHH TBEPAOTO TeJla OTHOCUTEIHHO MPOM3BOJIbHOM ocu. [loHsATHE O TeH30pe
WHEPIIHH.

98. Teopema 0 ABMKEHHH IIEHTPA MACC MEXaHWYECKON cucTeMbl. CIIeZICTBUS, 3aKOH COXPAHEHUS TBM)KCHUS
IEHTpa Macc.

99. KonnyecTBO ABMKEHHUS MAaTEPUATBHON TOUKH. DIIEMEHTAPHBIH UMITYJTbC CHJIBI. VIMITYIIbC TOCTOSTHHOHM U
MIEPEMEHHOM CHJIBI 3a TAHHBIA TPOMEXYTOK BpeMeHHU. Teopema 00 UMITylIbce PaBHOIEHCTBYIOLIEH.

100. Teopema 00 HM3MEHEHHH KOJMYECTBA IBIDKECHHUS MaTepHaIbHOH TOUYKM (B mudQepeHnrnarbHOl U
WHTETpAIbHON (hopme).

101. Konm4ecTBO NIBMIKCHHS MEXaHMYECKOW CHCTeMBbl. TeopemMa 00 M3MEHEHHMH KOJIMYECTBA JIBHYKCHUS
MexaHW4YecKkol cuctembl (B nuddepeHnmanibHo W uHTErpanbHoit  (opme). CreacTBus, 3aKOH
COXPAaHEHHUS KOJMYECTBA ABMKEHUS MEXaHUYECKOM CHUCTEMBI.

102. MoMeHT KOoIM4YecTBa IBIKCHHS MaTePUATLHON TOUKH.

103. Teopema 06 n3MEHEHUH MOMEHTA KOJIMYECTBA ABMKCHHS MaTEPHAILHON TOUKH.

104. Kunernueckuit MOMEHT MEXaHUYECKON CHCTEMBI.

105. Teopema 00 WM3MEHEHMH KHHETHYECKOI'O MOMEHTAa MEXaHWYECKOW CHUCTEMBbI (TeopeMa MOMEHTOB).
CrnenctBus, 3aKOH COXpPAHEHHUS] KHHETUYECKOIO MOMEHTa MEXaHHYECKON CHCTeMbI, HEOOXOIHMbIe
YCIIOBHUS PAaBHOBECHUS JIIO00H MEXaHUYECKOM CHCTEMBI.

106. PaGoTa mocTOsSTHHO#M CHIIBI HA IPSIMOJIMHEHMHOM TIEpEMEIICHUH.

107. PaGota mepemeHHO# cuibl (0OmHil ciydait). Beraucinenue paboThl yepe3 KpUBOJIWHEHHBINH HHTETpa |
pona.

108. DnemenTapnas pabota cuisl. Berancnenue padboTsl yepes KpuBoIMHENHbIH nnterpan Il poga.

109. Teopema o paboTe paBHOACHCTBYIOIIEH.

110. PaboTa moctosiHHO# cuiibl TpeHus. PaboTa cuibl Tskectu. PaboTa cuibl ynpyroctu. DiieMeHTapHbIe
CBeZIeHUsI 00 UJIcalIbHBIX CBA3sX. PaboTa peakiuu uaeanabHON CBS3H.

111. Mommnoctb cuibl. KoadduimeHT nose3Horo 1eHcTBHS MaIlIHHBI.

112. Kuneruueckass SHEprusi MaTepuaibHOW Toukdh. TeopemMa 00 M3MEHEHUM KWHETHYECKOUM HJHEpruu
MaTepHalbHON TOUKH (B AU depeHnanbHoM u MHTerpanbHoi popme).

113. Kunetruueckasi sHEprusi MEXaHUYECKOW CUCTEMBI U CTIOCOOBI €€ BEIYUCIICHHSL.

114. BeluncieHne KHHETUYECKON YHEPTHUH TBEPAOTO Tela B PA3IUYHBIX CIy4YasX €ro JBUKEHUS.

115. PaGoTa ¥ MOIIHOCTH CHJI, MIPHJIOKEHHBIX K TBEPAOMY Telly, MPU MOCTYMATEIBHOM M BpallaTelbHOM
JIBUKCHUSIX.

116. PaboTa cum TSKECTH MEXaHMYECKOW CUCTEMBI M TBEPAOTO Tela.

117. PaGoTa BHyTpEHHUX CHJI TBEPJOTO Tea.

118. Teopema 00 M3MEHEHWU KWHETHUYECKOW DHEPTHH MEXaHHUYECKOU cHCcTeMbl. TeopeMa 00 M3MEHEHUH
KMHETUYECKOW »Heprum TBepjaoro Tena. Cryyail MEXaHHMYECKOW CHUCTEMBI C HE M3MEHSIOIIUMUCS CO
BPEMEHEM HJICATHHBIMU CBS3SIMH.

119. TloTeHnmaneHas SHeprus. BerduciaeHne MOTeHIMATHHONW SHEPTUU MEXaHUYECKOW CHCTEMBI H TBEPIOTO
Tena.

120. 3akoH coxpaHEHUSs MOJTHON MEXaHNYECKON SHEPTHU CUCTEMBI.

121. Tuddepenmanbupie ypaBHEHUS OCTYNATEIBHOTO ABHXKEHHS TBEPOTO TEa.



122. TuddepennmansHoe ypaBHEHHE BPALIAaTEIbHOTO IBUKECHUS TBEPIOTO Tea.

123. uddepennmansupie ypaBHEHUS TIOCKOTO ABXEHHS TBEPOTO Tela.

124. Tuddepennumanbupie ypaBHEHUS CPEPUIECKOTO IBUKESHUS TBEPIOTO TEa.

125. Tuddepennmanbrbpie ypaBHEHUS ABHXKEHHSI CBOOOIHOTO TBEPJIOTO TeEa.

126. Cwuna unepimu MatepuanbHOi Touku (1o Jamambepy). LlenTpoOexHas u kacaTenbHasi COCTABISIONIIE
cuibl unepiuu. [punnun JlanamGepa amst TOUKH.

127. Hpunnun Janambepa a1 MEXaHHYECKOW CUCTEMBI.

128. TlpuBencHre cUI HHEPIWH MEXAaHHMYECKOW CHCTEMbI (TJIABHBI BEKTOpP W TJIABHBIH MOMEHT CHJI
WHEPIIMA MEXaHUYECKON CHCTEMBI).

129. TlpuBencHue cr HHEPIIUU TBEPOTO TEJIA B PA3IMUHBIX CIIydasiX €ro JBIDKCHUS.

130. [Iunamudveckue peakiuu, ACHCTBYIOIIME HA OCh Bparfaromierocs: tena. Ciydaid BpalleHUs TBEPJOTO
TeJla BOKPYT €ro IriIaBHOM LEHTPAIBHOM OCH MHEPLUHU. Y PaBHOBEUIMBAHHUE BPALAOIIUXCS TEIL.

131. OcHoBHBIE OHATHS U OTpeAeeHNs Teopun yaapa. OCHOBHOE ypaBHEHHE TeopHH yaapa. Jlomymenus
TEOpHUH yaapa.

132. OOmwme TeopeMbl TEOPUH yaapa.

133. Ynap mapa o HemoABIKHYIO MMOBEPXHOCTh. KOA(UITMEHT BOCCTAHOBIICHHSL.

134. TlpsimMoii eHTpaNbHBINA yaap AByX Tell. [IpenenbHble ciydan.

135. TloTepst KHHETHYECKOW PHEPTUH TIPU HEYIIPYTOM yaape nByx Tei. Teopema Kapao.

136. Ynap mo Temy, UMEIONIEMY HETIOIBMKHYIO OCh BpareHus. LlenTp ynapa.

137. Ces3u u ux ypaBHeHUs. Kiaccudukarus cBs3en.

138. Bo3moxHbIe (BUPTyallbHBIC) TIEpEMENICHUS TOJOHOMHOW CHCTeMBl. UHCIO CTemneHel CBOOOJbI
TFOJIOHOMHOW cHcTeMBl. [ [pMHIMI BO3MOKHBIX EPEMEILICHHI.

139. TIpuHIMT BO3MOXKHBIX MIEPEMEIICHHN B CITydae ABWKCHHsI cucTeMbl. O0IIee ypaBHEHHE TUHAMUKH.

140. O6001IeHHbIE KOOPAUHATHI K 0000IIEHHBIE CKOPOCTH MEXaHHYECKOW CHCTEMBI.

141. O6006mennbie critbl. O0IIee ypaBHEHUE TMHAMUKHA B 000OIIEHHBIX CHJIaX.

142. YcinoBusi paBHOBECHUSI CUCTEMBI B 0000IIIEHHBIX KOOPAMHATAX.

143. Omnpenenenne 000OIIEHHBIX CHUJI B CUCTEMaX C OJHOM U JBYMS CTENIEHSMH CBOOOIBI.

144, JIluddepeHnmanbable YpaBHCHHS JIBIKCHHS MEXaHUYECKOW CHCTEMBI B OOOOIIECHHBIX KOOpAMHATAaX
(ypaBHenus Jlarpanka BToporo poaa). Kunetnaeckuii moTeHIMAN.

145. WuTerpain sHEPTruv U MUKIMYECKHE KOOPAUHATHIL.

146. Tlousatue 06 ycroitunBocTH paBHOBecus. OnpeaeneHue MojaoKeHui paBHOBecUs cuctembl. Kpurepuu
YCTOWYMBOCTHU TMOJIOKEHUSI PABHOBECHS CHCTEMBI.

147. Mainbie cBoOOJHBIC KOJI€OAHUS KOHCEPBATHBHOW CHCTEMBI C OJIHOHM CTENEHBbIO CBOOOIBI OKOJIO
MOJIOKEHUSI YCTOMYMBOTO PAaBHOBECHSL.

148. VccnenoBanue CBOOOTHBIX KOJICOAHMI MEXaHUUECKOW CHCTEMBI C ABYMS CTETICHSAMHU CBOOOJIBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHSL.

149. Manble 3aTyxarouide M BBIHYKJEHHbIE KOJEOaHUsT KOHCEPBATUBHON CHCTEMBI C OJHOW CTETECHBIO
CBOOOBI OKOJIO MOJIOKEHUS YCTONYMBOTO PAaBHOBECHSI.

150. Manbie cBoOoAHBIE KOJNEOAHHUS KOHCEPBATUBHON CHCTEMBbI C JABYMSI CTENEHAMH CBOOOJBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHSL.

151. Manble BBIHYXJIEHHBIE KOJIeOaHHsI KOHCEPBATUBHOW CHCTEMBI C JIByMsI CTEIEHSIMH CBOOOJBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHSL.

Mertoanyeckue yKasaHus AJIA NpenogaBarTes

1. Ykazanus ais npoBEeACHUS JIEKIUN

Ha nepBoii BBOAHOM NEKIIMU caenaTh o0t 0630p coaepkaHus Kypca U OTMETUTh HOBBIE METOJIbI U
MOAXOJIbI K PEUICHHUIO 3a7ay, pacCMaTPUBAEMbIX B Kypce, IOBECTH IO CTYACHTOB TpeOoBaHHS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy mOATOTOBKE K JIEKIMOHHBIM 3aHATHUSAM HEOOXOJAMMO TMpOAyMaTh IIJIaH €ro IpOBeIeHUs,
COJZEp)KaHUE BCTYIUTEIbHOM, OCHOBHOM M 3aKIIOUMUTEIBHOM YacCTH JIEKLMH, O3HAKOMUTBHCA C HOBHUHKAMU
y4eOHOM M METOIUYECKOW IUTEepaTyphl, MyOIUKAIMSIMH MEPHOAMYECKON MeYaTh MO TeMe JEKIIMOHHOTO
3aHATHSA. YTOUHHUTH IUIAH IPOBEJCHUS CEMHMHAPCKOIO 3aHATHS NO TeMe Jiekuuu. llepen wu3noxxkeHuem
TEKYILEro JIGKIIMOHHOTO MaTepuaia HAaOMHUTh OO0 OCHOBHBIX HTOTaX, JOCTHUTHYTBIX HA MPEIBIIYIIHX
nekiusax. C 3TOH 1eNnbio 3aaTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYIIECTBUTH BHIOOPOYHBINH KOHTPOJIb
3HaHHUS CTYJICHTOB.

B Xone neKIMOHHOTO 3aHSATHS TpENojaBarelb MOJHKEH Ha3BaTh TeMYy, Y4eOHBIE BOIPOCHI,



03HAKOMHUTb CTYJIEHTOB C II€PEYHEM OCHOBHON M JIONOJIHUTEIBHOW JMTEpaTypbl MO TEME 3aHATHUS.
PackpeiBasi cojepkaHue y4eOHBIX BOIIPOCOB, AaKLUEHTUPOBAaTh BHUMAHHE CTYAEHTOB Ha OCHOBHBIX
KaTerOpUsX, SIBICHUSAX M MPOLIEeccax, 0COOCHHOCTIX MX MPOTEKaHHs. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE
Pa3IUYHBIX TOYEK 3PEHUS U HAYYHBIX MOJIX0J0B K OOBSICHEHUIO T€X WM WHBIX SBJICHHUIA U MPOLIECCOB.
Crnenyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3MIHIO IO CIOPHBIM TEOPETHUYECKUM

BornpocaM. [IpuBoauTh npumepsl. 3agaBaTh M0 XOJY M3JIOKEHHS JEKIMOHHOTO MaTepuaga pUTOPUUYECKUE
BOIIPOCHI ¥ CAMOMY JIaBaTh Ha HUX OTBET. JTO CMOCOOCTBYET aKTUBU3ALUU MBICIUTEIBHON JEITEIHHOCTH
CTYJCHTOB, MOBBIIIEHUIO X BHUMaHUs U MHTEpeca K MaTepuaily JIeKI1H, ee coaepkanuto. [IpenonaBarens
JOJIKEH PYKOBOJUTH pabOTOM CTYyJEHTOB 10 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOIO Marepuala, Moa4epKuBaTh
HEOOXOMMOCTh OTPKEHUS B KOHCIEKTaX OCHOBHBIX TOJOKEHHH H3ydaeMOW TEMBI, 0CO0O BBIJIEISA,
KaTeropualbHBIN amnmapar. B 3aKIfOudTeNIbHONW YacTH JICKIUHU HEoO0XoAuMo chopMyIupoBaTh OOIIHe
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COJAEPKAHNE BCEX BOIPOCOB, MOCTABJIEHHBIX B JieKUUU. OOBABUTH TJIaH
OUYEepeIHOTO MPAKTHUUECKOT0 3aHSTHSI, 1aTh KpaTKUE PEKOMEH/Ialluu M0 TOJrOTOBKE CTYJIEHTOB K CEMUHApY.
Onpenenuth MECTO M BpeMsi KOHCYJIbTAllMU CTYIEHTAaM, II0KEJIaBUIMM BBICTYIIUTh Ha CEMHUHape C
JOKJIaJaMH U pedepaTami.

Ha nocnenneit nekuuu yneauTs Bpems i 0030pa HauboJiee BaXKHBIX MOJIOKEHUH, paCCMOTPEHHBIX B
Kypce.

2. Yka3zaHus A7 NpOBEACHUS CEMUHAPCKUX (IIPAKTHUUECKUX) 3aHITHH

Yerko 0003HaYUTHh TEMY CEMUHApA.

OO6cyauTh OCHOBHBIE TIOHATHS, CBSI3aHHbIE C TEMOW CEMUHapa.

B mpomecce pemienus 3amay BeCTH AMCKYCCHIO CO CTYIACHTaMH O MPaBUIBHOCTH MPUMEHEHUs
TEOPETUYECKUX 3HAHUM.

OTmeuath CTYJEHTOB, HanboJee aKTUBHO YJaCTBYIOIIUX B PELICHUU 3a/1a4 U JUCKYCCHUSX.

B xoH1e cemuHapa 3a1aTh ayTUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus IO KOHTPOJIIO CAaMOCTOSATEILHON pabOThI CTY/ICHTOB

[lo ycmoTpeHuto mpernojaBateiss 3aJaHHE€ HAa CaMOCTOSITENIBHYIO paboOTy MOXKET ObITh
WHIUBUAYAIBHBIM WK (POHTATLHBIM.

[Ipy wucnonb30BaHUM WHAMBUAYAIBHBIX 3aJaHU TpeOOBaTh OT CTyAEHTAa NHUCHbMEHHBIH OTYET O
MpoieNIaHHOM padoTe.

[Ipn npumeHeHun GPOHTANBHBIX 33JaHUNA BECTU KOJUIEKTUBHBIE OOCYXIECHHUS CO CTyACHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C uenbro KOHTPOJIS KauecTBa BBHIMOJIHEHUS CaMOCTOSITENIbHOM paboThl TpeOOBaTh MHAWBHIyaIbHbIC

OTYeTHI (AOMYCTUMO BMECTO MUCHbMEHHOT'O OTYETA MIPUMEHITh UHIUBUAYAIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

MeToanyeckue yKa3aHus 1JISl CTy/AeHTa

1. Ykazanus 115 IpocaylMBaHus JeKUUN

[lepen HayanoM 3aHATHII BHUMATEIbHO O3HAKOMHUTHCS C yYEOHBIM IJIAHOM MPOBEACHUS JICKIMHA U
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

[lepen mocenieHnemM o4epeHOMN JIEKIIMU OCBEXXHUTh B MaMSATH OCHOBHBIE KOHLIEIIMM MPOUIEHHOTO
panee marepuana. [loAroTroBUTH pu HEOOXOIUMOCTH BOIPOCH MpenoaaBatento. He Hago omacarbes, 4yTo
BOIPOCHI MOTYT OBITH MMPOCTHIMH.

Ha nexuuu ocHOBHOE BHHMaHHUE CIEAyeT yIelsaTh He ¢popMylaM U MaTeMaTHUYECKUM BBIKJIAJIKaM, a
COJIEPKAHUIO U3yYaeMbIX BOIPOCOB, ONPEJAECICHHUSIM U IOCTAHOBKAM 3a/1a4.

B mporecce uzyueHust IEKIMOHHOTO Kypca HEOOXOJUMO MO BO3MOXKHOCTH YacTO BO3BPAIIATHCS K
OCHOBHBIM TMOHSTHSM M METOJaM pelIeHHs 3a1ad (3eCh BO3MOKEH BBIOOPOYHBIN KOHTPOIbL 3HAHHMA
CTYICHTOB).

KenaTenbHO HKCMONB30BaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX HCIIOJB3YETCS  MpHUHATas
MpernoaBaTesieM CucTeMa 0003HauYeHU .

Jiis 6onee moapoOHOTO U3yUeHUs Kypca ClieayeT paboTaTh ¢ PpEKOMEHI0BAHHBIMU JINTEPATYPHBIMH
HWCTOYHUKAMU U BHOBb MOSBIISIONIMMUCA UCTOYHUKAMHU.

2. YKa3zaHus A7 y9acTusl B CEMUHAPCKUX (MTPAKTHUECKUX) 3aHATHIX

[lepen mocenieHueM cemMuHapa yACHUTh TEMY CEMHHapa M CaAMOCTOSITEIbHO M3YUYHMTh CBSI3aHHBIE C
HEW MOHATUSA U METOJbl PEIICHUS 3a/1a4.

[lepen pemieHueM 3aad akTUBHO YYacTBOBATh B OOCYXICHHHM C TMPENOJaBaTelIeM OCHOBHBIX
MOHATHUH, CBSI3aHHBIX C TEMOW CEMUHApA.

B mpouecce pemienns 3a1ay BECTH AUCKYCCHIO C MPEMNOJABATEIEM O MPABUIBHOCTH IMPUMEHEHUS



METO/I0OB UX PELIEHUSI.

IIo BO3MOXHOCTH CaMOCTOSITEIBHO JOBOJMTH PELIEHUE MPEAJaraéMbIX 3a1ad 0 OKOHYATEJIbHOIO
uTOra.

B koH1e cemuHapa npu He0OXOIUMOCTHU BBISICHUTD Y IIPENO1aBaTENsI HESCHBIE BOIIPOCHI.

OcCHOBHBIE PE3yNIbTAThl BHIITOJHEHHS pa00Thl HEOOXOAUMO pacrevyaraTh.

3.Yka3aHus 171 BBIIIOJHEHUS CAMOCTOSTEILHON pabOThI

[lonyuuts y mnpenojaBarens 3aJaHUE M CIHCOK PEKOMEHJIOBAHHOM JTepaTypsl. M3ydeHue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOAUTH IO BO3MOKHOCTH CaMOCTOSITENIBHO, HO IIPH 3aTPYIHEHUAX
oOparnarbscs K mperoaaBaTelnio.

[ToaroToBUTH MUCEMEHHBIN OTYET O MPOJCIIAHHON padoTe.

[Ipu BbImONHEHMM (POHTANBHBIX 33JaHUN 10 YCMOTPEHMIO IpenojaBaTesisi padoTa MOXKET ObITh
OIleHEeHa 0e3 MMCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, MPU YCIOBUM aKTUBHOMU
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

OnenuBanue CTYAEHTA HA IK3aMEHE IO JTUCHHUIITTHHE «TeopeTuquKaﬂ MECXAaHHUKaA) .

Banabl
(uToroBoit OcBoenue
N N . TpeOoBaHMs K 3HAHUAM
PEUTHHIOBOM | KOMIIETEHIUH
OLIEHKN)
100-85 [IpoaBunyThiii | OTBETBI Ha TOCTaBJIEHHBIE BOMPOCHI TOJIHBIE, YETKHE |
YPOBEHb pa3BepHyThie. PemieHWs 3amad  JIOTHYHBI, JOKa3aTeIBHBI U
JEMOHCTPUPYIOT ~aHAJIWTHYECKAE U TBOPYECKUE CIIOCOOHOCTH
CTYyIEHTA.
84-70 Cpennuit JlaroTcss mosHBIE OTBETHI Ha TIOCTaBJICHHBIE BOMpPOCHL [lokazaHo
yYpOBEHb YMEHHE BBIIEIATh MPUUMHHO-CIEICTBEHHbIE CBs3U. [lpu pemenun
3aJa4 JIOMYUICHbl HE3HAUMUTEJIbHbIE OIIMOKU, HCIpPABICHHBIE C
MOMOIUIBIO «HABOSIINX» BOIPOCOB MPEIOIaBaATENS.
69-60 ba3zoBrbrit OTBeThl Ha BONPOCHl M  PEIICHHWs IOCTaBJICHHBIX  3a1ad
YpOBEHb HEJO0CTAaTOYHO NoJHbIe. JIornka U mocinea0BaTeIbHOCTh B PEIICHUN
3a/1a4 UMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT BHIBOJBI.

Crynent, monydyuBmiuid meHee 60% OT MakcMMajabHOTO Oaiia 3a pa3del JAUCHUIUIMHBI HIIHA
MMPOMEKYTOYHYIO aTTECTAllUI0, CUUTACTCS HEATTECTOBAHHBIM I10 JJAHHOW JUCITUTLIINHE.

Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnieyeHrue Y4eOHOH M CUMILTHHbI
OcHoBHas JuTeparypa:

1. Toponun, @.A. Teoperuueckass mexanuka: yued. mocodue / @.A. JlopoHUH. — DIEKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/101840 .

2. XsamsansiineH, B. A. Teoperuueckast Mexanuka : yaeOHoe mocodue / B. A. Xsamsnsaitnen. — 3-e uzf. —
Kemeposo : KysI'TY MMEHU T.0. I'opOauena, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1

3. Slxosenko, I'. H. Kpatkuit kypc Teopernueckoil MmexaHuku : yueOHoe nocobue / I'. H. SIkoBeHko. — 6-e
u31. — Mocksa : Jlaboparopus 3nanuii, 2020. — 119 c. https://e.lanbook.com/reader/book/135499/#1

4. lueBckuii, B.A. Teopernyeckas Mmexanuka. COOpHUK 3a1aHuii: Y4yeOHoe nocobue: yueb. mocodue / B.A.
Huesckuii, U.A. MansimeBa. — DnektpoH. f1aH. — Cankr-IlerepOypr: Jlanp, 2018. — 192 ¢. — Pexxum
nocrymna: https://e.lanbook.com/book/98236 .

JlonoHUTEbHAS IUTEPATYpA:

5. Memepckuii, M. B. 3agaun no teopernueckoil MexaHuke : yaeOHoe nocobue / M. B. Memepckuii ; moa
penakuueit B. A. [Tanemosa, JI. P. Mepkuna. — 52-e uzn., crep. — Canxkr-IlerepOypr : Jlans, 2019. —
448 c. Pexxum nocryna: https://e.lanbook.com/reader/book/115729/#440

6. Aranun, B. I'. Mexanuka. Teopernueckas MmexaHuka : ydyeOHoe mocobue / B. I'. Aranun. —
Hosocubupck : HI'TY, 2017. — 108 ¢. https://e.lanbook.com/reader/book/118427/#1



https://e.lanbook.com/book/101840
https://e.lanbook.com/reader/book/145146/#1
https://e.lanbook.com/reader/book/135499/#1
https://e.lanbook.com/book/98236
https://e.lanbook.com/reader/book/115729/#440
https://e.lanbook.com/reader/book/118427/#1

7. Ilpacomnos, C. I'. Mexanuka. Teopernueckas mexanuka : ydyeOHoe mocobue / C. I'. IlpaconoB. —
Tonesrmu : TT'Y, 2019. — 99 ¢. https://e.lanbook.com/reader/book/139662/#1

8. beprses, B. JI. Teoperndeckas M aHaIMTHYECKass MEXaHUKa. YUeOHO-MCCIEOBaTENbCKas padboTa
CTyIeHTOB : yaeOHoe mocooue / B. [I. beptses, B. C. Pyunnckuii. — Cankr-IletrepOypr : Jlans, 2019.
— 424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecnieuenne u MaTEpHET-pECyPCHI:
1. Teopernueckas MexaHUKA. DJIEKTPOHHBIM Y4eOHBIM Kypc Al CTYJEHTOB OYHOW W 3a04HON (opm
o0yuenwust / Coct. Kapumos U. — Pexum mocryna: http://www.teoretmeh.ru/
ObpazoBanne u wmexanuwka. OOpazoBarenbublii caiit / Coct. Kocumpmn A.FO. — Pexxum nocryna:
http://www.emomi.com/

N

MarepuajbHO-TeXHH4YeCKOe o0ecnieyeHre y4eOHOH TUCHUTIINHBI

JIeKMOHHbBIE 3aHATUSI MPOBOJATCS B Y4eOHOM ayAMTOpHH, OOOpPYIOBAaHHOW BHUIEONPOEKTOPOM,
SKpaHOM, IEPCOHAILHBIM KOMITBIOTEPOM U JTUHAMHKAMHU.

[IpakTrueckue 3aHATHS TNPOBOJAATCA B ayIUTOPUHU, B KOTOPOMl MMeeTcsl HabOp HarjsigHbIX MMOCOOUI
(KpUBOILIMIHO-TIOJI3YHHBIH MEXaHH3M, KpPUBOIIUITHO-KOPOMBICIOBBII UEThIpEXIIAPHUPHBIA MEXaHU3M,
KPUBOIIMITHO-KYJIMCHBI MeXaHU3M, 3yO4aTblii MeXaHH3M C UWIMHAPUYECKUMH KOJIecaMH, 3yO0daTblil
MEXaHHU3M C KOHMYECKMMU KOJIECaMH, TUIaHETapHbIM 3y0uaThlii MeXaHU3M, BUHTOBON AU(QepeHInanbHbIN
MEXaHU3M, KYTauKOBBIH MEXaHU3M.

Jig  camocTosiTenbHOW pabOThl  OOy4yaroUIMXCS HMMEIOTCS  CHEelUaIM3UpPOBaHHbIE IOMEIEHUS,
000py/I0OBaHHbIE MEPCOHAIBHBIMU KOMIIBIOTEPAMH C BBIXOJOM B VIHTEpHET U C JOCTYNOM K 3JIEKTPOHHO-
OMOMTMOTEYHOM CHCTEME, DJIEKTPOHHOW OMOIMOTEKE W AJIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIHbHOM
cpene By3a, a TakKe K APYruM OMOIMOTEUHBIM (DOHIaM.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmMu OC HUAY MUDU u yuyeOHBIM TIIaHOM
OCHOBHOI1 00pa30BaTeIbHON IPOTPAMMBI.

Pabouyro mporpamMmmy coctaBui mpod. £ i H.M. Yepnona
| P
Penensenrt: S not., JI.B. bapanoBckas

ITIporpamma onoOpena Ha 3acemanun YMKH 08.03.01 «CtpowmtenbctBo» ot 15.11.2021 rona,
poToKoJI Ne 2. o
[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU J@/ I'omosa T.A.
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