BanakoBckuit HHKEHEPHO-TEXHOJIOTUYECKUI UHCTUTYT — (uiauan ¢peaepaibHOro
roCyJapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO 00pa30BaHUs
«HanmoHanpHbINM UCCIIEN0BATENBCKUN ANEPHBIA YHUBEpCUTET «MIUDI»

@PakyJIbTET AaTOMHOU YHEPIE€TUKU U TEXHOJIOI U
Kadenpa «dusuka u ecreCTBEHHOHAYYHbIE JUCIUTUIMHbBI»

PABOYASA ITPOTPAMMA
1o aucuMIuinHe « TeopeTnueckas MeXaHUKa»

HanpagByieHusi noAroTOBKHU/CHEeNUAIBHOCTD
«08.03.01 CtpoutenbcTBO»
OcHoBHas npogeccuoHaIbHAA 00pa3oBaTeibHAS POrpaMmma

«HpOMI)IHIJ'IeHHOG U T'paXKIaHCKOC CTPOUTCIECTBO»

KBanudukanus BbINNyCKHHUKA
bakanap

dopMma o0yueHust
3aouHas

banakoBo



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 aucuuniauHbl 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.

KoMnerenunun odyuarouierocsi, popmupyembie B pe3yabTaTe 0CBOCHUS AU CHUNIIHHBI
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:

Hcnosb3oBanue
Co3nanne BosJieuenne B
Hanpasnenue . BOCIIUTATEIbHOI0
ycJ10BMii, . PA3HOIIAHOBYIO
/menan NOTeHHAJIa y4eOHOH
olecreynBalOIMX BHEY4YeOHYI0 1eiTeJIbHOCTh
AUCHUTINHBI
EcrecTBeHHOHAYYHBIH U 0011enpPO¢ ecCHOHATBHBIH MOYJIH
IIpodeccuona | - hpopmupoBanue Hcnone3oBanue 1.Opranusanust Hay4HO-
JIbHOE H KYJbTYpbI BOCIIMTATEIBHOIO TMOTEHIMANa | MPaKTUYECKUX KOH(PEpEeHIUH 1
TPYAOBOE HCCIIEIOBATENIbCKO | AMCLUIIIINH BCTpEY C BEAYIIUMHU
BOCIIUTaHHUE 1 ¥ MTH)KEHEPHOU npo(eccCHOHaNBbHOTO  MOJYJNS | CHEUAINCTaMU NPeaNnpUsTUl
NeSITeIbHOCTH JUTSt dbopMupoBaHUs | TOPOJA U BETEpaHaMU aTOMHOM
(B16) WH)XCHEPHOTO MBIIUICHUSI ¥ | OTPACIIH.
WHXEHEPHOM  KynbTypel 3a | 2. Oprannsanus U IpOBeICHHE
CuéT MPAKTHYECKUX | MPEIMETHBIX OJIUMIINAA U

CTYICHYECKHX HCCIIEIOBAaHUI
COBPEMEHHBIX
IIPOU3BOJCTBEHHBIX  CHUCTEM;
MPOEKTHOM NEeITENbHOCTH
CTYJICHTOB TIO pa3paboTke u
ONTUMU3ALNHI
TEXHOJIOTHYECKUX CUCTEM,
CBSI3aHHOU c pelIeHneM
pealbHBIX MNPOU3BOJACTBEHHBIX
3a/1a4; IPOXOXKIACHUS 4Yepe3
pa3zHooOpa3HbIe WTPOBBIE,
TBOpUYecKkue,  (pecTuBaIbHBIC
dbopmbl, Tpelyromue aHaIM3a
CJI0KHOTO 00BeKTa,
MIOCTAHOBKHU OTHOCHUTEJIbHO
HEro mpeoOpazoBaTEIbHBIX
3a7a4 Ui UX ONTHUMAaJbHOIO
penieHusl.

y‘IaCTI/Ie B KOHKpraX
podeccnoHaIbHOTO
MacTepCTBa.

3.YuacTHe B €XeroaunIx
aKIMAIX CTYJACHUECKUX
CTPOMTEIIBHBIX OTPSIOB.

3aounas popma 00yueHusn

CTpykTypa M cofepkaHue y4eOHOM JUCHUIIMHBI

Z[I/ICI_[I/IHJ'II/IHH. npenoaacTcss CTyaACHTaM B 2-oM Kypce.

cocTaBjsgeT 4 3aUeTHBIX eNUMHHIIBI, 144 ak. Jaca.

Kanennapublii niian

OO0mass TPyIOEMKOCTh JTUCITUTUIUHBI

Ne nenenu
Ne paznena

No TembI

HaunumeHnoBanue
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CTATHKA YOl 20
1 1 |OcHoBHbIE NOHATHS U AKCUOMBI 2 | - 2
CTaTUKH.
1 2 |CucremMa cXoIdIuXxcst CUil. 6 105 55
2 3 |Teopus map cwui. 4 105 3,5
2 4 |TlpuBenenue cucremsr cun k| 4 | 0,5 3,5
LIEHTPY. Y CIOBUS PAaBHOBECHSL.
3 5 |[Tnockast cucrema Cuil. 7105 45
3 6 |Tpenwue. 3| - 3
4 7 |llpoctpancTBeHHas cuctema cwi. | [ | - 7
4 8 |LleHTp TsDKECTH. 4 | - 4
KHUHEMATUKA YO2 20
5 9 |KuHeMaTHKa TOYKH. 6 |05 45
6 10 |IIpocreitmme memwxeHus TBepmoro| 6 | 0,5 55
Tena.
7 11 |[Tmockoe ABM>KEHHUE TBEPAOTO Tema. | 7 - 7
7 12 |Cdepuueckoe npmxeHue tBepuoro| 3 | - 3
tena.  J[Bmwkenume  cBOOOIHOTO
TBEPJIOTO TeIa.
8 13 |CrmoxHO€E IBMIKEHHE TOYKH. 7| - 7
9 14 |CnoxxHoe nBW>XeHHUE TBEpIOTo Tena. | 6 | - 6
JNHAMMKA YO3 20
10 15 |BBegeHnne B IWHAMHKY. 3aKOHBI| 2 - 2
JUHAMUKH.
10 16 |duddepennmansubie  ypaBHenus| 6 | 0,5 3,5
JBIOKEHHS CBOOOJHOM TOUKH.
11 17 |HecBoOomHoe U OTHOCHUTENBHOE| 6 | - 6
JBIDKEHHS TOUKH.
12 18 |[IpsmMonmHEiTHBIC KoJieObanus| 7 | - 7
TOYKH.
13 19 |Bsenenue B JTUHAMUKY
MEXaHHYECKOU CUCTEMBL| 6 | - 6
I'eomeTpus macc.
13 20 |Teopema o JBWKEHHH IIEHTpa Macc| 2 - 2
CHCTEMBL.
14 21 |Teopemsr 00 u3meHenuu| 4 | - 4
KOJINYECTBA JIBIKCHUS
MaTepHUaTbHON TOUYKH U CUCTEMBI.
14 22 |Teopembl 00 U3MEHEHUU MOMEHTa| 4 | - 4
KOJINYECTBA JIBKEHUS
MaTepHUaTbHOM TOYKH u
KHHETHYECKOTO MOMEHTa
MEXaHUYECKON CHCTEMBI.
15 23 |Teopema 00 nm3menenun| 7 | 0,5 4,5
KUHETUYECKON PHEPTHH.
16 24 |llpunoxenue oOmMX TeopeM K| 6 | - 6
JMHAMHKE TBEPJIOTO Tela.
16 25 llpunamun  anamGepa. Meton| 4 | - 4

KHMHCTOCTAaTHUKH.




16 26 [DnemeHTapHas TEOpUs yaapa. 4 | - |-|-14

17 27 |I[TpuHIUI BO3MOXHEBIX| 7 - - -1 7
IIepEMELECHUN.
17 28 |O0mee ypaBHEHUE TUHAMUKH. 4 | - |- -14
18 29 |duddepenunanpapie  ypaBHeHus| 7 | - |- | - | 7
TIBUKCHHUS CUCTEMBI B
0000IIEeHHBIX KOOPAMHATAX.
18 30 |Mansle xonebanus cucrembl okoio| 4 | - |- | - | 4
IIOJIOKEHHUS YCTOMYHMBOTO
paBHOBeCHSI.
Bun npomexyrounoit arrectanuu|144| 4 | - | 8 132 C) 40

* - COKpallleHHO€ HauMeHOBaHue (hOPMBbI KOHTPOJIS
** - cymMmMa MaKCUMaJIbHBIX 0aJII0B JI0bKHA ObITh paBHa 100 3a cemecTp, BKITtoUas 3a4eT U (M) dK3aMeH
CoxkpallleHHOe HaMMEHOBaHUE (JOPM TEKYIIETr0 KOHTPOJIS U aTTECTAIlMHU Pa3JIeNIoOB:

O0o3HaueHue Ilos1tHOEe HAMMEHOBaHHE

YO YcTHBIN onpoc

] Dx3aMeH

Coaep:kaHue JIEKIMOHHOI0 Kypca

YuedHo-
METOauYecC
Koe
o0ecreueHue

Tema nexkuun. Bcero
Bomnpocsl, oTpadarsiBaeMble HA JIEKIHH 4acoB

Cucrema cxoasmmxcsi cuil. ['eoMeTpuyecKuid W aHATMTUYECKUN 0,5
CITIOCOOBI CIIOKEHUsI CHJI. TIOHATHE CHCTEMBI CXOSIIUXCS CHIL
[IpuBeneHre CHCTEMBI CXOJIIMXCS CHI K PaBHOICHCTBYIOIICH.
VYCIIoBUSL paBHOBECHS CHCTEMBI cxomsammxcs cuil  CraThyeckw
OIpEJICJICHHBIC W CTAaTUYECKH HEOIpeIeIeHHbIe 3a7aun. Teopema o
PaBHOBECHH TPEX HEMapaLICIbHbIX CHIL.

1,2,3,6

Teopusi map cui. CioxxeHue ABYX MapaUieIbHbIX CHII (PUBEICHNE 0,5 1,2,3,6
K paBHojelcTBymomiei). Ilapa cun. MomeHT mapbl (Kak BEKTOD).
MoOMEHT cuiibl OTHOCHUTEIBHO LIEHTpa (Kak BEKTOp). B3ammocsszb
MOMEHTA [apbl © MOMEHTOB CUJI MAPbl OTHOCUTEIIBHO MPOU3BOJIBHON
Toukd. Teopembl 00 SKBHUBAJICHTHOCTH M CIIO)KEHUU Map M HX
cnencteus. IlpuBegeHne  Npou3BOJIBHOM  CHCTEMBl Hap K
MpocTeiieMy BUly. Y CIIOBUsI paBHOBECHS CUCTEMBI I1ap.

IIpuBenenne cucTeMbl CHJI K HEHTPY. YCJIOBHS PaBHOBECHS. 0,5 1,2,3,6
Jlemma o mapannenbHOM mepeHoce cuibl. [loHsATHE TI1aBHOTO
BEKTOpa M TJIABHOTO MOMEHTa cucTeMbl cwil. OCHOBHas Teopema
cratuku (Teopema IlyaHco o mpuBeneHHH NPOU3BOJIBHON CUCTEMBI
CHJI K JIaHHOMY ILIEHTpY). YacTHble ciaydau MPHUBEIEHHS] CHCTEMBI
CWI. YCIIOBHS paBHOBECHs IPOU3BOJIBHOM cucTeMbl cuil. Teopema
BapruHboHa 0 MOMEHTE PaBHOIECHCTBYIOLICH.

Ilnockasi cucremMa cmj. MOMEHT CHUJIBI OTHOCUTEIBHO TOYKH (Kak 0,5 1,2,3,6
anreOpanveckas BeMMYMHA). MOMEHT mapbl (Kak anredOpandeckas
BenuunHa). [IpuBeneHUe TUIOCKOW CHCTEMBI CHII K MPOCTEUIIEMY
BHUIly. YCIOBUS DPAaBHOBECHs IUIOCKOM CHUCTEMBI CHJI. YpaBHEHUS
paBHOBECHS MPOU3BOJILHON IJIOCKOW CUCTEMBI CHI (TpH (OPMBI).




CraTudecky ONpEeNeIMMbIE U CTATUYECKU HEONPEIEIUMbIE CUCTEMBI
TeJ. YCJIOBHS pAaBHOBECHS pblyara. YCTOMYMBOCTb Te€lla IIPU
OTIPOKHJIBIBAHUH, KOAPPUIIMEHT YCTONUYNBOCTH.

Kunematuka touku. Ilpenver u 3agaun kuHematuku. CrocoObI
3aaHusl JBUXKEHUS TOYKH. CKOpPOCTh U YCKOPEHHE TOYKU IIpU
BEKTOpHOM criocoOe 3amaHus JBmwkeHus. [omorpad cropocTu
To4kd. CKOPOCTh U YCKOPEHUE TOYKU MPHU KOOPJMHATHOM CIOCO0E
3a/laHUsl JIBWKEHUs (B JEKapTOBBIX KOOpAMHATax). EcrecTBeHHBIM
TpeXFpaHHI/IK, CCTCCTBCHHEIC KOOpI[I/IHaTHBIG OCH. HCHTp 158 paZII/ch
KpUBU3HBI TpaekTopuu. CKOpOCTb U YCKOPEHUE TOYKH IIpH
€CTECTBEHHOM CIIOCO0€ 3aaHus IBUKEHUS.

0,5

1,2,3,6

Ipocreiimme aBU:KeHHsA TBepAoro Tteaa. lloctynarenpHoe
JBIDKEHUE TBEPAOTO Tena. Teopema O MoCTynaTeIbHOM JIBHKCHHUU.
YPaBHeHI/Iﬂ MOCTYIATCIIbHOTO JABUXXCHUS TBEPAOTO TEJa.
BpamarensHoe IBMKEHHME TBEPAOTO Tela BOKPYI HEINOJBHKHOMN
OCH. VYpaBHEHHME BpallaTeIIbHOTO JBIKEHUS Tena. YriioBas
CKOPOCTh W YIJIOBOE YCKOpeHue Tena (Kak anreOpandeckue
BenmuuHbl). CKOpOCTh ¥ YCKOpEHHE TOYKM TBEpIOTo Tea,
BpAILIAIOIIETOCS BOKPYI HEMOJBIKHOW oOcH. BekTopel yrioBou
CKOPOCTH ¥ YIJIOBOTO YCKOPEHHWsl Tella. BeKTOpHBIE BBIpaKEHUS
OKPY)XHOW CKOPOCTH, BpPAalIaTeIbHOTO W IIEHTPOCTPEMHTEIEHOTO
YCKOPEHUM.

0,5

1,2,3,6

Anddepennuanbupie ypaBHeHUs IBUKEHHUSI CBOOOJHOW TOYKH.
Huddepennnanbabie ypaBHEHUS JABHKEHUS MaTepUATbHON TOYKH.
Pemenue nepBoii 3a1aun TUHAMUKHA TOYKH. Perienre BTOpoid 3a1aumn
TUHAMUKH TOYKH TIpU TMPSIMOJUHEHHOM JBW)KCHUHW (CIIydawu:
MOCTOSSHHOM ~ CHJIBI; CHJIbI, 3aBUCSIIEH OT CKOPOCTH; CHJIBI,
3aBUCAIICH OT TMOJIOKEHHUS TOYKH; CHJIBI, 3aBUCAIIECH OT BPEMCHH).
EcrecTBeHHBIC ypaBHEHHS JBWKEHUS MaTEPUATIBHOM  TOYKH.
Pemenne BTopoii 3a1aun TUHAMHUKY TIPH KPUBOJIMHEWHOM JIBUYKEHUN
TOYKH.

0,5

1,2,3,6

Teopema 00 U3MeHEeHUN KMHETHYECKOW IHEPIrUH.

Teopemuueckue gonpocbi.

PaboTa nocrosiHHOU cuibl. PaboTa mepemeHHOM cuibl. Teopema o
pabote paBHOAeicTBYomIeH. Pabota cuibl Tshkectu. PaboTta cuiiel
ynpyroctu. Pabotra mMOCTOSHHOW cuibl TpeHUs. MOIIHOCTb.
Kosdbdunuent mnonesHoro neiictBus. Kunernyeckas sHeprus
MaTepuanbHOM TOuku. TeopemMa 00 W3MEHEHWH KHHETHYECKOM
SHEPruM TOUYKHU B AU epeHnanbHON 1 KOHEYHOH hopMax.

0,5

1,2,3,6

IlepeyeHb NPAKTHYECKUX 3aHATHH

HaunmeHoBaHue 3aHATHA.
Bomnpocsl, oTpadaTbiBaeMble HA 3aHSITHM.

Bcero
JacoB

YuebHo-
METOIuYeC
Koe
odecmeyeH
ue

Iliiockas cucrema cuia. PaBHoBecue pbryara. MOMEHT CHIIBI
OTHOCHUTENbHO TOYKH. OmpeaesneHre peakiuil ornop TBEPAOTO Tena,
HAaXOJALIErocs IMOJ ACHCTBUEM IPOU3BOJIBHON IUIOCKOM CHCTEMBI
cwi. Teopema Bapunbona. OmnpeneneHue peaknuii omnop H

4,5,7,8




BHYTPEHHHUX pEaKLUil CUCTEM Tel (COCTaBHBIX KOHCTPYKLUIA).

Kunematnka Ttoukn. OrnpeaeineHie TpPacKTOPHH, CKOPOCTH U
YCKOpeHI/ISI TOYKHK 110 3aJdaHHBIM ypaBHeHI/ISIM eé OBUXXCHU .
OmnpepesicHUE CKOPOCTH U YCKOPECHHS TOYKH IPU €CTECTBEHHOM
crioco0e 3amanus €6 IBUKEHU.

4,5,7,8

IIpsamas u oOpaTHas 3aJa4n TUHAMHMKH ToukH. Onpenenenue cui
IO  33JaHHOMY  JBIDKEHHIO. Omnpenenenne  mapameTpoB
HpﬂMOHHHeﬁHOFO JBMKCHHUA TOYKH II0 3aJaHHBIM CHJIaM (HpI/I
MOCTOSIHHOM CHWIIe; TIPU CHJIe, 3aBUCSINEH TOJILKO OT BPEMEHH; IpHU
CUJie, 3aBUCSIICH TOJBKO OT TIOJIOKEHHUS TOYKU; TPU CHIIE,
3aBUCSIIEH TONbKO OT BpeMeHHu). OmnpeneneHne MapameTpoB
KpPIBOJ'IHHCfIHOFO JBMKCHUA TOYKH 110 3aJaHHBIM CHUJIaM.

4,5,7,8

Teopema 00 HM3MeHeHMH KHHeTH4YeCKOW JHepruu. Boruncienue
KMHETUYECKON SHEPIMM MAaTE€pUalbHBIX TEJl B Pa3JIMYHBIX CIIydasx
JBIKCHHs. BBIUMCICHHME KWHETUYECKOM DHHEPruM MEXaHWYECKUX
cucreM. IIpumeHeHne TeopeMbl 00 W3MEHEHHH KHHETUYECKOU
SHEPTMM K HCCIEAOBAHUIO JIBWJKECHHMS MAaTEpPHAIBHBIX TEI U
MEXaHUYECKUX CUCTEM.

4,5,7,8

IlepeyeHnb J1adoOpaTOPHBIX PadoT - HE MPEAYCMOTPEHBI Y4eOHBIM IJIAHOM

3agaHust 1J151 CAMOCTOATEILHON PadoThI CTY/ICHTOB

Beero YuedHo-
Bomnpochk! 111 caMOCTOATEIBLHOTO0 U3YYeHNs], 32 aHUsT qacop | METOAMUIECKOE
o0ecreueHue
Pasznen 1. CTATUKA
OcHOBHbBIE NOHATHS M AKCHOMBI CTATHKH. 2
Teopemuueckue 6onpocawi. 1,2,3,6
IIpenmer cratuku. OCHOBHBIC TOHSTHS CTaTUKH. (OCHOBHBIC 3a/Ia4yM
CTATUKU. AKCHOMBI cTaTUKHA. OCHOBHBIE BHJIBI CBSI3EH.
CucreMa cXoaINXCH CHJI. 55 1,2,3,6
Teopemuueckue 8onpocei.
[ToHsiTHEe cHCTEMBI CXOAAIIMXCS CHII. PaBHOICHCTBYIOIIAST CXOISAIIMXCS CHIL.
I'eoMeTrpuueckuii u aJIreOpanvecKuii croco0 OIpeeICHUS
PaBHOJICHCTBYIOMICH. YCIIOBUS PaBHOBECHS CHCTEMBI CXOJSIIMXCS CHII B
anreOpanveckoil U reoMerpuueckoii popmax. TeopeMa 0 paBHOBECHH TPEX
HEeNapauIeIbHbIX CHIL.
Pewenue 3a0au.
PaBHOBecue TBepIbIX TEN MOJA ACWCTBHEM IUIOCKON CHUCTEMBI CXOAAIIUXCS 45,7,8
cui. OmpeneneHre OMOPHBIX peakiuii. Pacuer mockoit dhepmbl METOIOM
BbIpe3aHUs  y370B. PaBHOBecue TBepAbIX Tel MOJ  JIEHCTBUEM
MIPOCTPAHCTBEHHOMN CHCTEMBI CXOISIINXCS CHIL
Teopust map cu. 3,5 1,2,3,6

Teopemuueckue 60npochi.

CrnoxeHue IByX NapajylebHBIX CHII (IIPUBECHNE K PaBHOICHCTBYIOIIEH ).
ITapa cun. MomeHT mapbl (Kak BEKTOp). MOMEHT CHIJIBI OTHOCHTEIBHO
HeHTpa (Kak BeKTOp). B3anMocCBsA3bp MOMEHTa mapbl 1 MOMEHTOB CHJI Haphbl
OTHOCHUTEIIBHO TPOU3BOJIBHOM TOUkH. Teopembl 00 HSKBHUBAJCHTHOCTH H
CJIOJKEHHUH I1ap U UX ciencrsus. [Ipusenenue npousBoabHON CUCTEMBI Map K
IIPOCTEMNIIEMY BUY. Y CIIOBHsI pABHOBECHS CUCTEMBI I1ap.




IIpuBenenne cucTeMbl CHJI K EHTPY. Y CJI0BHS PABHOBECHSI.
Teopemuueckue 60npochi.

Jlemma 0 mapaymienpbHOM IepeHoce cuibl. [IoHATHE TJIaBHOTO BEKTOpa U
IJIaBHOTO MOMEHTa cucTeMmbl cui. OCHOBHasi TeopeMa CTaTUKHU (Teopema
[lyanco o mpuBeIeHHUU MPOU3BOJIBLHON CUCTEMBI CHJI K JAHHOMY LEHTPY).
YacTHbple ciy4au TPUBEACHUS CHUCTEMBl CHJI. YCIOBHUS PaBHOBECHUSA
MPOU3BOJIBHOM  cucTemMbl cwi. Teopema BapuHbOoHA O  MOMEHTE
PaBHOAECHCTBYIOIIECH.

3,5

1,2,3,6

ILnockas cucrema CuIIL.

Teopemuueckue 6onpocbi.

MoOMEHT cuiIbl OTHOCHUTENBHO TOYKU (Kak anreOpanyeckas BEJIUYMHA).
MowmeHT mapel (kak anreOpanueckas BennuuHa). [IpuBeneHue miIockoin
CUCTEMBI CWJI K IIpOCTEHUIIEMY BHAY. YCIOBHS PpAaBHOBECHS ILIOCKON
CHUCTEMBI CHJI. YPaBHEHHUSI PAaBHOBECHUSI MPOU3BOJBHOW IUIOCKOW CHCTEMBI
cun (tpu  ¢dopmbl). CTaTHYECKH  OMpEACTMMBbIE M CTAaTHYECKHU
HEOIIpEACIMMBIE  CHCTEMBI  TeJl.  YCIOBHS  PAaBHOBECHsS  pblyara.
VYcToiuuBOCTH TeMa npu onpokuipiBaHuu. KospdunueHT ycToiunmBOCTH.
Pewenue 3aoau.

PaBHOBecue TBepABIX TeNl MOA AEHCTBUEM MPOU3BOJIBHON MIOCKOW CUCTEMBI
cun. PaBHoBecue cuctem Ten. OmnpeneneHue BHYTPEHHUX PEAKIUM.
Ompenenenre OMOPHBIX peaknuid. Pacder T1uIockoi ¢epMbl METOIOM
ceueHuit (Purrepa). PaBHOBecue pbiuara. IIpoBepka ycTOWYMBOCTH
TBEPJIOTO TeJa IPHU JCUCTBUU ONPOKHJBIBAIOIIECH HArpy3KH, OIpEAEIICHUE
ko3 durmenTa ycTonanBOCTH.

4,5

1,2,3,6

4,5,7,8

Tpenue.

Teopemuueckue 8onpochwi.

3akoHBl TpPEHHUS CKOJbXKeHHs. PaBHOBecue Tena MpU HaJUYUU TPEHUS
CKOJIbJKEHUS. YTOJI TpeHHsl, KOHyC TpeHus. PaBHOBecue Tena npu HaTUYUU
TpeHHsl KaueHusa. PaBHOBecue TBepIbIX Ted NPHU HAJMYUU TPEHUS THOKHX
ten. @opmyna Disepa.

Pewenue 3aoau.

PaBHOBecue Tena U cUCTEM TeJl IPU yueTe TPEeHUs CKOJIbKeHus. PaBHoBecue
TeJla Ha HaKIOHHOM IUIOCKOCTH. PaBHOBecHe NWIMHAPUYECKHX U
chepuyecKux TBEPAbIX TeJl MpU HAUYUU TpeHus kaueHus. ConpoTHBICHUE
MIEePEeKaThIBAHUIO.

1,2,3,6

4,5,7,8

IIpocTpaHncTBeHHAs cMCTEMa CHUL

Teopemuueckue 60npochwi.

MOMEHT CHIBl OTHOCHUTEIBHO OCH. B3anMOCBA3b MOMEHTa  CHJIBI
OTHOCHUTEJIBHO OCH M MOMEHTA CHJIbI OTHOCUTEJILHO TOYKHM Ha ATOH OCH.
AHaJIUTUYECKOE OINpPEACICHUE TIJIABHOIO BEKTOpa M IJIaBHOIO MOMEHTa
IIPOCTPAHCTBEHHON CUCTEMBI CUJI. YPaBHEHUS PABHOBECHs NPOU3BOJIBHON
IIPOCTPAHCTBEHHOW CcHUCTEMBI cwil. Teopema BapuHbOHa 0 MOMEHTe
PaBHOJIEHUCTBYIOLIEN OTHOCUTEIIBHO OCH.

Pewenue 3aoau.

OmnpeneneHne TJIABHOTO BEKTOpAa W TJABHOTO MOMEHTa CHCTEMBI CHIL.
IIpuBeneHue cuCTEMBI CHII K JaHHOMY LeHTpY. [IpuBeneHne cucTemMsl CUII K
npocreiieMy Buay. PaBHoBecue TBepABIX Tel U CUCTEM Tel IOJX
NEVCTBUEM NPOU3BOJIBHOM MPOCTPAHCTBEHHOMN cucTeMBbl cuil. OnpeneneHue
OIIOPHBIX M BHYTPEHHHMX peakiuil. PaBHOBecHE YaCTUYHO 3aKpEIUICHHBIX
TBEPJBIX TEIL.

1,2,3,6

4,5,7,8

enTp TAXKECTH.

Teopemuueckue 60npochwi.

Hentp napamnensHeix cwl. Gopmynsl Ul paguyca-BEKTOpa U KOOpAUHAT
LIEHTpa MapajuleibHbIX CWJI. PaBHOIEHCTBYIOIIAs CUJI TSDKECTH TBEPAOIO
tena. LlenTp TsbxkectH TBepaoro tena. LIEHTp TSKECTH OJNHOPOIHOTO Tena
(o6bema, tromamu, nunum). Llentp Tspxkectn tuockoit ¢urypsl. Llentp

1,2,3,6




TSOKECTH JIMHUM. MeToAbl HaxOoXIeHUs IeHTpa TskecTH. Haxoxaenue
IIEHTPOB TsDKEeCTU mpoctedmmx ¢uryp. CrnocoObl HaXOXKICHHUS IICHTPOB
TSOKECTH Tell (MHTErpUpOBAaHUE, CHMMETPHS, pa3OHeHue, OTOTHEHUE
(coco06 «OTpHIIATETHHBIX» BECOB), IKCIIEPUMEHTATBHBIN CII0C00).

Pewenue 3aoau.

Ormpeznenenre TOJOXKEHUS IEHTPA THKECTH OJHOPOJHBIX TBEPABIX Tl
pa3IMYHBIMU CIOCOOaMHU.

4,5,7,8

Pazgen 2. KUHEMATUKA

KunemaTnka TOYKH.

Teopemuueckue gonpochi.

YacTHbie crmyyau ABMKEHUS TOUKH. ['paduku IBMKEHUS, TyTU, CKOPOCTH U
YCKOPEHUS TOUKH.

Pewenue 3a0au.

UccnenoBanne mnpsIMOJIMHEHHOTO  JBWXKEHHUS Touku. MccienoBanue
KPUBOJIMHEWHOTO JBMKEHUS TOYKH (OTpEeICHHe TPACKTOPUHU, CKOPOCTU U
YCKOpeHHs, Tojorpada CKOPOCTH) MPH BEKTOPHOM, KOOPAMHATHOM W
€CTECTBEHHOM CITI0C00ax 3aJaHusl IBUKEHUS TOUKH.

4,5

1,2,3,6

4,5,7,8

IIpocreiimme IBUKEHUsS] TBEPAOIO TeJia.
Teopemuueckue 6onpochi.
[ToctynarenpHoe ABW)KEHHE TBEPAOIO Teia. TeopeMa O MOCTYNaTeIbHOM
NBIDKCHUH. YPAaBHEHHUS TMOCTYMATEIbHOTO JBWKEHHUS TBEPJOTO Tena.
BpamarensHoe aBMKEHUE TBEPAOTO Tela BOKPYT HEMOJBI)KHOW OCH.
VYpaBHeHHE BpallaTeabHOrO ABMXKEHUS Tesa. YTJIOBas CKOPOCTh U YIIIOBOE
ycKopeHue Tena (kak anredpandeckue BeauInHbI). CKOPOCTh M YCKOPEHHUE
TOYKH TBEPJIOTO TeJa, BPALIAIOIIETOCs BOKPYT HEMOABIKHOM ocu. BekTopbl
YTJIOBOM CKOPOCTH U YIJIOBOTO YCKOpEHHUS Tena. BeKTOpHBIE BbIpa)KeHUs
OKPY)KHOH  CKOPOCTHM,  BpalllaTe€IbHOTO ¥  LIEHTPOCTPEMHUTEIHHOTO
yckopeHuil.  YacTHble  ciaydyad ~— BpallaTeNIbHOTO  JBIDKEHUS  Tela
(paBHOMEpPHOE M paBHOIIEPEMEHHOE BPAILIEHUE).
Pewenue 3a0au.
Omnpenenenrne KMHEMAaTUYECKUX IMapaMeTPOB IMOCTYMATEIbHOTO ABHKEHUS
TBepAoro tena. VccnenoBanue BpalaTeIbHOTO JIBUYKEHUS TBEPIOTO Tela
BOKPYT' HemoJBIWKHOW ocu. [IpeoOpa3oBaHue MNPOCTEHIINX JIBHUIKCHUN
TBepAoro tena. [lepenaTounbie MEXaHU3MBIL.

5,5

1,2,3,6

4,5,7,8

IInockoe ABUKEHHE TBEPAOIO TeJiA.

Teopemuueckue 60npochwi.

CBoICTBa IJIOCKOrO JBWKECHUS. YPAaBHEHMs JBMXKEHUS IUIOCKOH (DUIYpBHI.
Pa3nokeHne MiaocKoro JBWKEHUS Ha MOCTYNATEIbHOE JIBUKEHUE BMECTE C
IIOJIIOCOM M BpallleHUuE BOKpYr moiroca. TeopemMa O CKOPOCTSIX TOYEK
wiockod ¢urypsl U e€ ciencTBus. MIHOBEHHBIM ILIEHTP CKOPOCTEH.
CrniocoObl HaXOKJEHHsS MTHOBEHHOTO IIEHTpa ckopocTed. OmpeneneHue
CKOpOCTEH TOYEK IJIOCKOH (Urypbl C TOMOIIBIO MIHOBEHHOIO LIEHTpa
ckopocreil. Teopema 00 yckopeHuUsix Todek Mmiockoi ¢urypsl. I[lonsTHe 0
MI'HOBEHHOM ILieHTpe yckopeHuil. CrocoObl omnpeseneHus MIHOBEHHOTO
LEHTpa YCKOPEHHUH TIIOCKOH (PUTYPBHI.

Pewenue 3aoau.

CocraBneHne ypaBHEHUH MABIMKEHHs IJIOCKOM (Urypbl B €€ TIUIOCKOCTH.
Omnpenenenne CKOpOCTEN TOYEK TBEPAOTO TeJla MPHU IUIOCKOM JIBUKEHHH.
Omnpenenenne yriaoBoW CKOpOCTH. MTrHOBEHHBIM LIEHTP CKOPOCTEML.
Omnpenenenne yCKOpEeHU TOYEK TBEPAOIO Tejla MPU IUIOCKOM JIBUKEHHH.
Omnpenenenne yrioBoro ycKopeHusi. MrHOBEHHBIN LIEHTP YCKOPEHUH.

1,2,3,6

4,5,7,8

Coepunueckoe nBuAKeHHE TBEPAOrO TeJa.
Teopemuueckue 60npochi.
Yrasl Diinepa. YpaBHeHHsT c(epUUYEcKOro JABWXKEHHA. MrHOBEHHas OCh

1,2,3,6




BpallleHUs. YpaBHEHHME MTHOBEHHON OCH BpallleHUsI TBEPAOro Tejia MpHu
chepuyecKoM ABMKCHHH. YTIIOBask CKOPOCTh M YIJIOBOE YCKOPEHHE Tena.
Omnpenenenre CKOPOCTEH M YCKOPCHHM TOYEK Tena NpU CPEepUIecKOM
IBWKCHHUH. PacmpeneneHue CKOpOCTEH TOYEK Tella MpU  CHEepUUECKOM
NBKeHUU. [IpoeKkiuu CKOpOCTM TOYKM Tejla Ha OCH JCKapTOBBIX
KOOP/MHAT.

Pewenue 3aoau.

UccnenoBanue chepruyecKoro JIBUYKEHUS TBEPJIOTO Tena.
[IpocTpancTBeHHAs! OpUEHTALUS TeJla, YIIIbl Diliepa.

JBu:KeHHMsI CBOOOTHOTO TBEPAOIO TeJia.

Teopemuueckue 6onpochi.

Paznoxxenue aBmKeHUsT CBOOOTHOTO TBEPJOTO Tella Ha IMOCTYMATEIbHOE
JBIDKEHUE BMECTE C IMOJIOCOM U C(hEepUUecKoe IBMIKEHHUE BOKPYT IMOJIOCA.
VYpaBHeHMs] JBUKEHHS CBOOOJHOTO TBepAaoro Ttena. HeszaBucumocThb
BEKTOPOB YIJIOBOW CKOPOCTH W YIJIOBOTO YCKOPEHHUsSI CBOOOJHOTO Teia OT
BBIOOpa ToJitoca. OmnpesiesieHne CKOPOCTe U YCKOPEHUH TOYeK CBOOOHOTO
TBEPJIOTO Tea.

Pewenue 3a0au.

VYpaBHeHUsT JABWKEHHS CBOOOMHOTO TBepaoro tena. OmnpeneneHue
CKOPOCTEH M YCKOPEHHUH TOUeK CBOOOHOTO Tea.

4,5,7,8

Ci10:kHO€ IBUKEHUE TOUYKH.

Teopemuueckue 8onpochi.

OTHOCHUTENBHOE, TIEPEHOCHOE W a0COIIOTHOE IBWKEHUS TOUYKH. 3aJaHue
CJI0>KHOTO JBWKEHUSI TOUKU. Teopema o ciokeHun ckopocteld. Teopema o
cloxeHun YyckopeHuil (teopema Kopumosnuca), KOPHOJIHUCOBO YCKOpEHHE.
Cny4yaun 0TCyTCTBHS KOPUOJIMCOBA YCKOPEHUSI.

Pewenue 3aoau.

VYpaBHeHus IBWKEHUA TOUKU. CJIOKEHHUE CKOPOCTEM U YCKOPEHUU TOYKHU
(ciyyait mocTynaTreabHOTO EPEHOCHOTO ABMXKEHHUS, CITydail BpalaTeabHOro
MIEPEHOCHOTO JIBIKCHUS).

1,2,3,6

4,5,7,8

CJ10kHO€ IBUHKEeHHE TBEPIOTro TeJia.

Teopemuueckue 6onpocawi.

CroxeHue nocTynaTeabHbIX ABUXKEHHM. CIOKEHHE BpallleHUH TBEPAOTO
Tella BOKpYr napauiesbHbix ocei. Ilapa Bpamienuid. CrioxxeHue BpaileHun
TBEPJIOTO Teja BOKPYT mepecekaronuxcs oceit. Cl0KeHHue MoCTyNaTeIbHOTO
W BpallatenpbHOro JBIWKEHUN. BuHTOBOe nBmwkenue. OOmwMiA cioydaii
CJIO’KCHHUS JIBOKCHHH TBEPJIOTO Tea.

Pewenue 3a0au.

CrnoxxeHue mocTymareiabHbIX IBUKEHHH. CloXeHHe BpalIeHH TBEPIOTO
Tena BOKPYT MapaienbHbIX oceld. VccnenoBanue ABMKEHHUS IIaHETAPHBIX
u nupdepeHIHATBHBIX 3y0UaThIX MEXaHM3MOB C [MJIUHAPUYECKUMHU
koJiecaMu. ClokeHHe BpalleHU TBEPIOTO Tella BOKPYr MEPECEKAIOIIUXCS
oceil. HccrnenmoBaHue IBIXKEHHUS TUIaHETapHbIX U AuddepeHInanbHbIX
3yOuaThIX  MEXaHHM3MOB C  KOHHMYeCKUMHU  Konecamu.  CrokeHue
MOCTYNATEJIbHOIO U BpallaTeIbHOTO JBM>KEHUI. BUHTOBOE IBH)KEHME.

1,2,3

4,5,7,8

Pazngen 3. IMHAMMUKA

BBenenune B TuHAMUKY. 3aKOHBI JTUHAMUKH.

Teopemuueckue 60npochwi.
[Ipeamer nMHAMUKH, OCHOBHBIE IOHATUA U onipeneneHus. [Ipocrpanctso u
BpeMsi B KJIACCHYECKOM MexaHuke. HHepuuanbHble CUCTEMBI OTCYETA.
3akoHbl ~ guHAMUKKA ~ (3akoHbl  ['ammnes-HeroToHa). WNuepTtHOCTD
MarepuanbHbIX Tel. OCHOBHbIE 3a/1a4u AMHAMUKH. OCHOBHBIE BUJIBI CHIL

1,2,3,6

JuddepenunanbHble ypaBHeHHs IBHKEHUS] CBOOOIHOM TOYKH.
Teopemuueckue 60npochwi.
Juddepennmanbupie ypaBHEeHHS JBI)KEHUS] MaTepUaIbHOM Touku. Pemenue

3,5

1,2,3,6




IIEpBOM 3aJauu JMHAMHUKU TO4YKM. PemieHue BTOpPOM 3ajauyd JMHAMHUKU
TOYKH IIPU MPSMOJIMHENHOM JIBWKEHUU (CIydau: MOCTOSIHHON CHJIBI; CUJIBI,
3aBUCSILEH OT CKOPOCTH; CHJIbI, 3aBUCSILEH OT IMOJOXEHUS TOUYKHU; CHUIIBI,
3aBUCSINEH OT BpeMeHH). EcrecTBeHHblE  ypaBHEHUS  JBUKCHMS
MarepuaibHOM TOukH. PemeHwe BTOpOM 3agayd  JMHAMMKUA  IIpU
KPUBOJIMHEWHOM JIBUYKEHUU TOUKH.

Pewenue 3aoau.

Onpenenenve cuil MO 33aJaHHOMY  JIBJKEHUIO  TOYKM  (ciaydai
MPSIMOJIMHENHOIO  JBWKEHMS, Cilay4dal KpUBOJIMHEMHOIO  JBMOXKEHMS).
CocraBnenue u pemieHue updepeHINATbHbIX YpaBHEHUN JBUKEHUS
CBOOOJHOW  MaTepUaNbHOW  TOYKH  (CIAy4an  TPSAMOJIMHEHHOTO H
KPUBOJMHEWHOTO JIBM)KEHUS, CIIydau MOCTOSTHHBIX U IEPEMEHHBIX CUII).

4,5,7,8

HecBoOoaHoe 1 0THOCUTEIbHOE ABUKEHUS TOYKM.

Teopemuueckue 6onpocbi.

HecBoGonHoe paBukeHue ToOuykd. JIBMKEHHWE TOYKM TIO 3aJlaHHOU
HETOJBMKHOM KpuBOH. OTHOCHUTENbHOE [BWXKEHHE TOYKd. [loHsTHE
IIEPEHOCHOM M KOPHUOJIMCOBOW CHWJI MHEpPUUM TOYKH. BnusHue BpamieHus
3eMJIM Ha pAaBHOBECHE U JIBJKECHHE TEII.

Pewenue 3aoau.

CocraBnenne u pemieHde updepeHINalbHbIX YpPaBHEHUN JBUKEHHS
HECBOOOJHONW MaTepHaJlbHOM TOUYKM (Cilydyau TPSMOJUHEHHOro |
KPUBOJMHEWHOTO JIBKEHUS, CIydal MOCTOSHHBIX U TEPEMEHHBIX CHII).
CocraBnienue u penienue nudQepeHnaIbHbIX YPaBHEHUH OTHOCUTEILHOTO
JIBWKECHHSI MATEPUAIILHON TOUYKH.

1,2,3

4,5,7,8

IIpsiMosiuHeliHbIE KOJIEOAHUSA TOYKH.

Teopemuueckue 6onpocwi.

CBoGoansie koneOanusi. CBOOOmHBIE KOJICOAHWS TPU HAIMYAUA TPEHUS
CKOJIB)KEHHS. CBoOoaHEbIE KOJIeOaHUs npu JINHEHHO-BSI3KOM
CONPOTUBIICHUU. ATEPUOANYECKOE JABW)KCHHUE TOYKH. BBIHYKIECHHBIC
KoJieOaHusl. BeIHYXACHHBIE KOJEOaHUS NPU HAIMYHAU JIMHEHHO-BSI3KOTO
CONIPOTUBIICHUS Cpeabl. ANEPUOIUYECKOE [BIDKEHHUE TOYKU. SBIeHUE
OueHuil. SIBieHHEe pe3oHaHca.

Pewenue 3a0au.

HccnenoBanue CcBOOOIHBIX KOJEOAHWI MaTepHAbHBIX Tel. BrusHue
pa3IMYHBIX BHUIOB COINPOTHBJICHHS Ha CBOOOJHBIE KOJEOAHHUS Tena.
Boinyxkaennole  kosiebaHus — Tena.  BausHHE — pa3NUYHBIX  BHJIOB
COMPOTHBIICHUS Ha BBIHY)KJICHHBIE KOoJieOaHus Tena. buenus, pe3oHanc.

1,2,3

4,5,7,8

BBenenue B IMHAMUKY MeXaHM4YeCKO# cucrembl. I'eomeTpust macc.
Teopemuueckue gonpocbi.

Mexanuueckass cucrema. BHemHue u  BHyTpeHHHE cuibl. (CBolicTBa
BHyTpeHHUX cull. JuddepeHnuanbupie ypaBHEHHS ABHKEHUS CHUCTEMBI.
Macca cuctemsl. Llentp Macc cuctembl. Onpenenenre KOOpAUHAT LEHTpa
MAacC MEXAHUYECKOW CUCTEMBI. MOMEHTBI MHEPLMU CUCTEMBI U TBEPHOTO
TeJla OTHOCHUTENBHO OCH. Pamuyc wuHepuuu. BpluuciieHME MOMEHTOB
WHEPLUU MPOCTEUIINX Tel. TeopeMa 0 MOMEHTAaX MHEPLMU OTHOCUTEIBHO
napajuienbHbIX oceil (Teopema [tolirenca-1lIteiinepa). LlenTpobexHbIe
MOMEHTBl HMHEPLUHMH. OJUTUICOUA HWHEpPUMHU. [7aBHbIE OCH W TJIaBHbIE
MOMEHTBl HMHEPLUU. BbluucIeHMEe MOMEHTa HHEPLUU TBEPAOro TeNa
OTHOCHUTEIIBHO ITPOU3BOJIbHOM OcH. [IoHsATHE O TEH30pE UHEPIUU.

Pewenue 3aoau.

OnpeneneHrue MOJOXKEHUS LEHTpA MacC MEXaHUYECKOM CHCTEMBI.
Brruricnenue 0ceBbIX M IEHTPOOESKHBIX MOMEHTOB HHEPIIMH OJHOPOIHBIX
TE€JI U CUCTEM TEI.

1,2,3

4,5,7,8

Teopema 0 IBHKEHHM LEHTPA MACC CHCTEMbL.
Teopemuueckue 60npochwi.
Teopema o nBwkeHun ueHTpa Macc. CrenctBus. 3aKOH COXpaHEHUS

1,2,3




JIBMDKEHUS IIEHTpa Macc.

Pewenue 3aoau.

[IpuMeHeHHEe TEOpeMbl O JBIKEHHHM IIEHTpA MacC K HCCIEI0BaHHIO
JIBMDKCHUS] MEXaHUYECKON CHCTEMBI M TBEPJIOTO TeJIa.

4,5,7,8

Teopembl 00 H3MEHEHHH KOJINYeCTBA JABHKEHHS MATEPHAJIbLHON TOYKH
U CHCTEeMBlI.

Teopemuueckue 6onpocbi.

KonuuecTtBo ABM)KEHUS MaTepuaibHOM TOYKU. DJIEMEHTAapHBIH HMITYJbC
cwibl. MIynbc NOCTOSSHHOW M mepeMeHHOM cuiibl. Teopema 00 MMIysbce
paBHoOielicTBYyOIeH. Teopema 00 M3MEHEHUH KOJUYECTBA JIBHXKCHUSI TOUKH
B jguddepennuaibHoil M KOHeuHOH ¢opmax. KomudecTBo IBUKECHUS
MEXaHMYEeCKOM cucTteMbl. TeopeMa 00 WM3MEHEHHH KOJWYECTBA JBWKCHUS
MEXaHMYeCKON cucrtemMbl B Ju(QepeHuaTbHOl U KOHEYHOH (opmax.
CnenctBusi. 3aKOH COXpaHEHHs KOJMYECTBA JBIDKEHUS MEXaHHMUYECKOU
CHCTEMBI.

Pewenue 3aoau.

[Ipumenenne TeopemMbl 00 W3MEHEHHWM KOJMYECTBA JIBKEHHUS K
WCCIEA0BAHUIO JBWKEHUS MaTepUalIbHOM TOYKM. OmnpeleneHue TIIaBHOTO
BEKTOpa KOJHMYECTB [BW)KEHHUS MeXaHWdeckol cuctemsbl. IIpuMenenue
TeOpeMbl 00 N3MEHEHUHU KOJIMYECTBA JBMKEHMSI K UCCIIEJOBAHUIO ABMKEHUS
MEXaHUYECKOM CUCTEMBI U TBEPJIOTO Tela.

1,2,3,6

4,5,7,8

Teopembl 00 W3MEeHEHHH  MOMEHTa  KOJHYECTBA  JIBUKEHUS
MATEePUAJIbHOM TOYKM M KHHETHYECKOr0 MOMEHTa MeXaHHYeCKoi
CHCTEMBI.

Teopemuueckue eonpochi.

MOMEHT KOJIMYECTBA JBWXKEHHUS MaTEPUATIBLHON TOYKH OTHOCUTEIBHO
IIEHTPa U OTHOCUTEIBHO OCcH. Teopema 00 N3MEHEHHH MOMEHTa KOJIMYECTBA
JBW)KEHUS MaTepUaibHOW TOuku. KuHETHYeCKUid MOMEHT MEXaHW4YeCKOM
CHUCTEMBl OTHOCHTEJIIBHO IICHTpa W OTHOCHTEIBHO ocH. Teopema 00
H3MEHECHHUH KHHETUYECKOTO0 MOMEHTA MeXaHudeckoil cucteMbl. CielncTBHs.
3aKOH COXpaHEHUsS KUHETMYECKOI0O MOMEHTa MEXaHUYECKOM CHCTEMBI.
Ckameiika JKykoBckoro. HeoOxoaumbie yCIIOBHS paBHOBECHS JIFOOOMU
MEXaHHYECKON CHUCTEMBI.

Pewenue 3a0au.

[IpumeHnenne TeopeMbl 00 M3MEHEHHMM MOMEHTAa KOJWUYECTBA JIBI)KCHHS K
HCCIICIOBAaHUIO  JBIDKCHUS ~ MAaTepUaJIbHONW  TOYKH. Onpenenenue
KMHETUYECKOTO MOMEHTAa MEXaHM4eCKOU cucTeMbl. [IpuMeHeHue TeopeMbl
00 H3MEHEHMH KHHETHYECKOTO MOMEHTAa K HCCIEIOBAHHUIO JBMKEHHS
MEXaHMYECKOW CUCTEMBI U TBEPJIOTO TEJIa.

1,2,3

4,5,7,8

Teopema 00 U3MeHeHUN KMHETHYECKOW YJHEPIrUH.

Teopemuueckue gonpocbi.

Kunetnueckass dSHEprust MEXaHHYECKOH CHUCTeMbl M CHOCOOBI €€
BBIYMCIICHUS. BpIUnCIeHHE KUHETHYECKOM DJHEPTMM TBEPAOrO Tela B
pasNUYHBIX CIOydasx ero JABWkeHHs. PaboTa M MOIIHOCTH  CHII,
IIPWIOKEHHBIX K TBEPAOMY Teily, NPU MOCTYNATEIbHOM U BpaIlaTE€IbHOM
JBUKCHUSX.

PaboTta cuin TsKeCTH MeXaHHMYecKOM cucTembl M TBepjoro Tena. Pabota
BHYTPEHHUX CHJI TBEpAOTO Tena. TeopemMa 00 M3MEHEHHWH KHHETHYECKOM
SHEPruu MeXaHW4ecKoW cucremsl. [loTeHumanbHas 3Heprus. Beluncienue
MIOTEHIIMAJIBHOW SHEPIrUM MEXAHMUYECKON CHCTEMBI M TBEPJOTO Tejd. 3aKOH
COXPAHEHHUS MOJIHON MEXaHUYECKON IHEPIHH CUCTEMBI.

Pewenue 3aoau.

Bbruncnenne KHHETUYECKONW SHEPruM MaTEpUAbHBIX TEl B PA3JIMYHBIX
Cllydasix JIBWKEHHUS. BplunciieHHe KMHETMYECKOW 3HEPIMM MEXaHHYECKUX
cucreM. IlpumeHenne teopembl 00 M3MEHEHHHM KHHETHYECKON SHEPruu K
VCCJIEIOBAHUIO JABWKEHUS MAaTEPUAIbHBIX TE€1 U MEXaHUYECKUX CUCTEM.

4,5

1,2,3,6

4,5,7,8




IIpunoikeHue o0IMX TeOpeM K TUHAMUKE TBEPIOTO TeJia.

Teopemuueckue 60npocbl.

JuddepeHnnanpapie ypaBHEHHS IMOCTYNATEIILHOTO JBWKCHHS TBEPAOTO
tena. JuddepeHimanbHoe ypaBHEHHE BPAIIaTeIbHOTO IBMKCHHS TBEPIOTO
TeJla BOKPYT HEMOABIKHON ocH. [luddepeHnnanbapie ypaBHEHUS IOCKOTO
JBIDKEHUST TBepaoro tena. JuddepeHnuanbabsie ypaBHeHHS CPEPHUECKOTO
NBYOKCHHST TBepjaoro Tena. JluddepeHnuanbaple ypaBHCHUS JBHKCHUS
CBOOOJHOTO TBEPJIOTO TEa.

Pewenue 3aoau.

CocraBinenue u peuieHue aAud@epeHualIbHbIX YPaBHEHUN pa3IuYHbIX
JIBU>KEHU TBEPAOTO TeJa.

1,2,3

4,5,7,8

Hpunuun Jamsamoéepa. MeToa KHHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna wuHepuuu MaTepuaiabHOM TOUKU. LleHTpoOGexxHas W KacareiabHas
COCTaBJISAIOLIME CUJIbl MHepUUHU Toukd. [lpunnun JlanamOepa s Touku u
MEXaHU4EeCKOHN cucTeMbl. [IpuBeneHne cuil THEPIMK TOYEK TBEPAOIO Tena K
npocreineMy BUAY (IJIaBHBIM BEKTOpP U TJIaBHBIH MOMEHT CHJI MHEPIIHM).
JluHaMuueckne peakiuu, ACHCTBYIOIIME HA OCh BpAIAIOIIErOCs Tena.
Crnydail BpallleHHsI TBEPIOTO Tela BOKPYI €ro INIABHOW LEHTPaJIbHOM OCH
MHEpLUHU. Y PABHOBEIIMBAHNE BPAIAIOIIUXCS TElL.

Pewenue 3aoau.

[Ipumenenne npunnuna Jlamambepa K HMCCIEIOBAHUIO JIBIKEHHUS TOYKH.
MeTto1 KMHETOCTATUKHU 711 MaTepUalibHOW TOYKH. OmnpeneneHne TIaBHOTO
BEKTOpa M TJIABHOTO MOMEHTA CHJI HHEPUHMHM MATEPUAIBHOTO TEJla B
pPa3sIMYHBIX CIy4dasx €ro JBIKEHWs. MeTrox KHMHETOCTaTUKH — AJIA
MEXaHM4eCKOM  cuctembl. OnpeneneHue  JUHAMUYECKUX  PEaKIUi
MOAIIMITHUKOB BPAIAIOIIETOCs Tela.

1,2,3,6

4,5,7,8

JyleMeHTapHAasi TeOpUs yaapa.

Teopemuueckue gonpocbi.

OcHOBHBIE IOHATHS U ONIpeeNIeHHs Teopuu yaapa. OCHOBHOE ypaBHEHUE
Teopun yaapa. Jonymenus teopuu ynapa. O01iue TeopeMbl TeoOpun yaapa.
VY aap mapa o HENOABMKHYIO TOBEpXHOCTh. KoapduimeHT BoccTaHOBICHHUS.
[Ipsamoit uentpanbHblii yaap aAByx Tei. llpeaensubie cinydau. IloTeps
KMHETUYECKON SHEpPruu npu Heynpyrom ynaape asyx ten. Teopema Kapwo.
VY nap no teny, UMEIIEMY HENOABMUKHYIO OCh BpateHusd. Llentp ynapa.
Pewenue 3a0au.

JlelictBue ynapHOM CUiIbl HA MAaTepUAIbHYIO TOUKY. IIpsAMOii LieHTpanbHbIi
yaap JByX Teinl. JlelicTBHE yHapHBIX CHUJI HAa TBEPAOE TEJIO0, HMEIoLIee
HEIOJBUKHYIO OCh BPAlllCHHUS.

1,2,3

4,5,7,8

IIpuHIHMN BO3MOKHBIX NepeMeleHnid.

Teopemuueckue 8onpocei.

Ces3u u ux ypaBHeHusa. Krnaccudukamms cBsizeil. Bo3MmoxkHbIE
(BUpTyanpHBIC) TEpEeMEIIeHUs] TOJIOHOMHON cHcTeMbl. YHCIO cTeneHei
CBOOOBI TOJIOHOMHOM CUCTEMBI. [IpUHITNT BO3MOKHBIX MEPEMEIICHUH.
Pewenue 3a0au.

Omnpenenenre TUMoB cBszell. OmpeneneHne YWcIa CTeneHeld CBOOOIbI
MeXaHM4YecKoil cucteMbl. OmnpesielieHre COOTHOIIEHUH MEXKTY BO3MOKHBIMU
MEPEMEIICHUSIMI ~ CUCTeMBL.  [IpuMeHeHHe  MpHHIMIA  BO3MOXHBIX
MEPEMEIICHUIT K pEeIIeHUI0 3a7ad O PABHOBECHU CWJI, MPHIOKEHHBIX K
MEXaHMYECKOH CHCTeMe C OJIHOM CTerneHbI0 CBOOO b, [IpuMeneHne nmpuHImma
BO3MOXHBIX TIEPEMEIICHUI K OMNpENeICHHIO PEeaKIMii Omop COCTaBHOM
KOHCTPYKIIHH.

1,2,3

4,5,7,8

OO0u1ee ypaBHeHHe TUHAMHKH.
Teopemuueckue 60npochi.
ITpuHIIMT BO3MOXKHBIX NTEPEMEIICHUI B ciTyyae JABMKEHUs cucrteMbl. Obmiee

1,2,3




ypaBHeHHe jauHaMHKH. OOOOLIeHHbIE KOOpPAMHATBI U 000OIICHHbIE
CKOpPOCTH MexaHu4eckoil cuctembl. O0o0menHble cuibl. OOiiee ypaBHeHHE
JMHAMUKA B OOOOIIEHHBIX CHJIaX. YCJIOBHS PAaBHOBECHS B OOOOIIEHHBIX
KOOpJMHATaXx.

Pewenue 3aau.

Omnpenenenre 0OOOIIEHHBIX CHUJI MHEPLMHU B CUCTEMax C OJHOM U JByMS
creneHssMu cBoOoabl. IIpuMeHeHue oOuiero ypaBHEHUS JIUHAMUKH K
UCCIIEIOBAHUIO JIBIKEHHUSI MEXaHWYECKOM CHCTEMbI C OJIHOM CTEHEeHbIO
cBoOopl. [IpuMeHeHne oOmIero ypaBHEHUS ITUHAMUKH ISl ONpPEACTICHHUS
BHEIIHUX BO3JICHCTBHI U TAPAMETPOB MEXAHUUECKOUN CHCTEMBI.

4,5,7,8

JMuddepenunaibuble ypaBHeHUs! ABHKEHHsI CHCTeMbl B 00001IEHHBIX
KOOpAMHATAX.

Teopemuueckue 6onpochi.

Onpenenenre 00OOIIEHHBIX CUJ B CUCTEMAaX C OJAHOW U JIByMsI CTENECHSIMHU
cBoOoabl. Jluddepennuanbupie ypaBHEHUS JABM)KEHHUS MeEXaHUYECKOU
CHUCTEMBI B O0OOOIICHHBIX KOOpJWHaTax (ypaBHeHHUs Jlarpanka BTOpOTo
pona). Kunernueckuil noreHuuan. MHTerpan sHepruM M IUKIMYECKUE
KOOpPJUHATBHI.

Pewenue 3aoau.

BoisiBnenue = 00OOIIEHHBIX ~ KOOPAMHAT  MEXaHUYECKOM  CHUCTEMBI.
Omnpenenenre 00OOMIEHHBIX CHJI B CUCTEMaxX C OJHOW M JBYMS CTENCHSIMH
cBoboabl. CocraBieHue ypaBHeHMH Jlarpawka BTOporo poja i
MEXaHUYECKUX CHUCTEM C OJHOU U JBYMs CTENEeHsMHU cBOOO bl [IprMenenne
ypaBHeHMH Jlarpanxka BTOpOro poja K MCCIEJOBAHUIO JABHIKEHHS CUCTEM C
ONHOW W JBYMS CTemneHsAMU cBoOOIbl. OrmpeneneHue KHUHETUYECKOTO
MOTEHIMaJIa MEXaHUYECKON CUCTEMBI.

1,2,3

4,5,7,8

MaJjible KOJIEOAHUST CHCTEMbI OKOJIO IOJIOKEHUSI YCTOMYMBOIO
paBHOBecHS.

Teopemuueckue 8onpocawi.

[Tonsatue 00 ycroiunBocTH paBHOBecus. OmnpeneracHUue IMOJI0KESHUN
paBHOBecHsI cUCTeMbl. KpUTepuu YCTOMYMBOCTH TOJIOXKEHHUS pPaBHOBECHUS
cucteMbl. Manbie cBOOOAHBIE KOJIEOAHHMSI KOHCEPBATUBHOW CHCTEMBI C
OJIHOH cTeneHpI0 CBOOOABI OKOJIO MOJIOKEHUS YCTOMYMBOTO pPaBHOBECHS.
HccnenoBanue cBOOOIHBIX KOJIEOAHMM MEXaHMYECKON CHCTEMBI C JBYMS
CTEeMEeHSIMH CBOOO/IbI OKOJIO TOJIOKEHHUSI YCTOMYMBOrO paBHOBecHs. Maiibie
3aTyXarollue U BBIHYXJCHHbIE KoJIeOaHHs KOHCEPBATUBHON CHCTEMBI C
OJIHOH cTeneHbI0 CBOOOABI OKOJIO TOJIOKEHUS YCTOMYHMBOTO pPaBHOBECHS.
Manbie cBoOOAHBIE KOJEOAHUS KOHCEPBATUBHOM CHUCTEMBI C JBYMS
CTETEeHSIMH CBOOO/IBI OKOJIO TOJIOXKEHHUSI YCTOMYMBOrO paBHOBecHs. Maiibie
BBIHYXJICHHbIE KOJICOaHUSI KOHCEPBAaTHUBHOW CHCTEMBI C ABYMS CTEICHSIMHU
CBOOOIBI OKOJIO MOJIOKEHUS YCTOWYMBOTO PABHOBECHSI.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX MajblX KOJeOaHWH MEXaHUYECKOW CHCTEMBI C
ONHOHN cTemeHb0 CcBOOOABL. VccnemoBaHue BBIHYKICHHBIX — MalbIX
KojeOaHUi MEXaHWYeCKOW CHCTEMBl C OJIHOM CTEMeHBI0 CBOOOIBI.
HccnenoBanue cBOOOIHBIX MaiblX KOJeOaHUN MEXaHUYECKOW CHCTEMBI C
IBYMsI CTEMEeHSAMH CcBOOOIbl. VccnemoBaHue BBIHYKICHHBIX —MaiblX
KoJieOaHU MEXaHUYECKOW CHCTEMBI C ABYMS CTETICHSIMH CBOOO/TBI.

1,2,3

4,5,7,8

PacuerHo-rpajguyeckas padora He pelyCMOTPEeHa Y4eOHBIM IIJIAHOM

Kypcosasi paGoTa He npeaycMOTpeHa y4eOHBIM IVIAHOM

Oo0pa3oBarejibHbIE TEXHOJOTHH




[Ipu peanuzamu y4yeOHOTO MaTepHaja Kypca MCIONB3YIOTCS pa3IndHble 00pa3oBaTesIbHbBIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3AaHUIO0 aTMOC(Ephl CBOOOIHONW M TBOPYECKOW IHCKYCCHH KaK MEXIY
IIPENnoaBaTelIeM U CTyJIEHTaMM, TaK U B CTyJeHYecKkoi rpynne. Llenbto npu 3ToM sBisieTcs BbIpaOOTKa y
CTYJEHTOB HaBBIKOB U KOMIIETEHLIUH, I03BOJISIOLINX CAMOCTOSTEILHO BECTH UCCIIEI0BATENIBCKYIO U HAyYHO -
MeJaroTUYecKyro padoTy.

I[Ipu  wm3yuenum  gucuumuinHbl — «Teopermyeckass MeXaHHMKa»  NPUMEHSIOTCA  CIEAYIOLIUE
00pa30BaTeIIbHBIC TEXHOJIOTHH:

—  KJIaCCHYECKOE JIEKIIMOHHOE 00yUeHHUE C UCI0Ib30BAaHUEM HAIJISIHBIX IOCOOMI;

— TPOBEACHME JIEKUUHN NPU NOIAEPKKE MYIbTUMENNA;

— TPOBEJCHHME MPAKTUUYECKUX 3aHATUN C PEUICHUEM IPUMEPOB Yy JOCKHM, a TaKXKe MpU MHOJIJIEPKKE
MYJIbTHME/IHA, CAMOCTOSTEIIEHOE PEUICHHE 33/1a4 00YJaIONIMMHICS B TPUCYTCTBHH MIPETIOIaBaATEIIs;

— TpOOJIEMHBIHN TOIXO/T;

— pa3HOYypOBHEBOE 00y4EHMUE;

— CaMOCTOSITEJIbHOE M3y4eHHE JAUCLUUIUIMHBI OOydYaloMMUCS MpH IOMOIIM Y4YEOHBIX II€YaTHBIX U
3JIEKTPOHHBIX U3JaHUN;

—  UHGOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU — B HHCTUTYT€ HUMEIOTCS CIEUATU3UPOBAHHbIE
MOMEILEHUsT Uil CaMOCTOATEIbHOW paboThl, OOOpYNOBaHHBIE IEPCOHAIBHBIMU KOMIIBIOTEPAMU C
BBIXOJIOM B VIHTEpHET U ¢ JOCTYINOM K 3JIEKTPOHHO-OMOIMOTEYHON CUCTEME;

— HWHTEPAKTHUBHBIN IT1I0CCApUH IO TEOPETUUECKON MEXAHUKE;

— METOJMYecKHe yKazaHus (B TOM YHCIIe B AJIEKTPOHHON (hOopMe) IO pa3IMuHbIM pa3/esiaM JUCIHITINHBI.

CamocTtosaTrenbHas paboTa CTyI€HTOB MPOBOJIUTCS MOJ PYKOBOJCTBOM IIpenojaBaTesiell, ¢ OKa3aHueM

KOHCYJIbTAIMI U MOMOIIY MPY HOJrOTOBKE K KOHTPOJIBbHBIM paboTaM, BBIMOJIHEHUN JOMAITHUX 3aJaHUH

DoH/ OLICHOYHBIX CPEACTB

@OoHJ OLIEHOYHBIX CPEACTB IO AUCLUUIUIMHE OOECHEeYMBACT IPOBEPKY OCBOEHHS IJIAHUPYEMBbIX
pe3ynbTaToB OOy4yeHHs (KOMIETEHUMH M HUX MHIUKATOPOB) IOCPEICTBOM MEPONPUATHH TEKYLIero,
PYOEKHOTO U MPOMEXKYTOYHOT'O KOHTPOJISI O JUCLUILINHE.

CBa3b Mexay popMHUpYEeMBbIMU KOMIIETEHIIMSMU U (POPMAMU KOHTPOJIS UX OCBOEHHSI IPE/ICTABIICHA B
crenyromen Tadmiie:

HaunmeHnoBanme
Ne Kona u HauMeHOBaHuUE MHIMKATOPa HaumenoBanue

KOHTPOJIUPYEMBIX .
/i JOCTH)KCHUST KOMITETCHIIU I OIICHOYHOTO CPECTBA
pasnesnoB (TEMbI)

Bxo1HO# KOHTPOJIb

Bormpockl BXo1HOTO
KOHTpPOJISA (YCTHO)
ATTecTanus pa3aesioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 CraTnka 3- YKE-1, V- VKE-1, B- YKE-1 PasHoypoBHEBbIE 3amauu U
3a1aHus
PacuetHo-rpaduyeckue
paboThI

YcrHbIi ompoc B (opme
cobeceoBaHusl.

1 | BXoaHO# KOHTPOJIb

2 Kunemartuka , B- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
OHK 1, B- OIIK-1 3aJaHus
PacuetHo-Tpaduyeckue
paboThI

YcTHBIi onpoc B popme
cobece0BaHMs.

- VKE-1 Pa3zHoypoBHEBBIE 3amauu U
- OIIK-1 3aJIaHus
PacuerHo-rpaduyeckue
paboThI

YcrHslit onpoc B hopme
cobece0BaHMs.

3 JluHamuka

[IpomexxyrouyHas arrectauus




VYKE-1, V- VKE-1, B- YKE-1 Bomnpocsl k 3x3aMeny
OIIK-1, V -OIIK-1, B- OIIK-1 (ycTHO)

DK3aMeH g:

BXO)IHOﬁ KOHTPOJIb ITPCAHAa3HAYCH JIA BBISABJICHHUA HpO6€JIOB B 3HAHUAX CTYACHTOB U TOTOBHOCTH HUX

K [TOJIy4CHUIO HOBBIX 3HaHUH. OLEHOYHBIE CPEJICTBA JUIS BXOJHOTO KOHTPOJIS MPEICTABISAIOT COOOH BOIIPOCHI,
KOTOPBIE 33/IAI0TCSI CTYJICHTaM B YCTHOHU (opme.

BOl'lpOCI)I K co0eceJ0BaHHUIO

MaTtemaTuka

REBowoo~NoO kWD E

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24,

0.
1.
12.

Teopema [Tudaropa.

Teopema o AyMHe IMaroHaId NPSMOYTOJIbHOIO Mapajuleenuneaa.

Teopema cuHyCOB.

Teopema KOCHHYCOB.

JlnuHa okpyXHOCTH. [[MMHa 1yru OKpYKHOCTH.

[Tnomaau mpocredmux Guryp.

O6beMbl MPOCTEUIIUX TE.

Bexrop. Cnoxenne BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

[Ipoeknns BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOEKIIUSAX.

CkansipHO€ MPOU3BEIECHUE ABYX BEKTOPOB.

BexTopHoe mpousBeieHne ABYX BEKTOPOB.

[IpsimoyrosnpHas jaekapToBa cucrema koopauHat. [lonspHas cucrema koopaunHat. LunumHzapuueckas
cucrtema KoopauHat. @opmysibl IEpEXo1a OT OJJTHOM CUCTEMBI KOOPAMHAT K IPYTOM.

JleiicTBUS HaJl BEKTOPAMHU, 3aJaHHBIMU CBOMMH KOOpPJIMHATaAMMU.

[TpousBoanas pyakuun. Tabmuia TpOU3BOIHBIX.

[IpaBuna BeUMCICHUS MPOU3BOIHON (MTOCTOSTHHOW BEJIMYUHBI, CYMMBI, TTPOU3BEACHUS, TPOOH, CIIOKHOU
(GhyHKIIUH, TApaMeTPUIECKU 3aIaHHON (DYHKIIHH).

Heonpenenennsrit uaterpan. Tabauia nHTErpasos.

OcCHOBHBIE CBOWMCTBa HEOIPEICICHHOrO0 WuHTerpaiga (uHTerpan auddepeHumana, auddepenmmran
UHTErpaia, Iporu3BOHAs HHTErpajia, UHTErpail CyMMBbI).

Omnpenenennbiii uaTerpain. ®opmyna Herotona-JleliOuuna.

KpaTHsbie unrterpaisl.

KpuBonuneiinsiii uaTerpai 1-ro u 2-ro poja.

Huddepenunansasie ypaBHeHus. [lopsaok ypaBHeHus.

Oob1ee penrenue (MHTErpai) OOBIKHOBEHHOTO T PepeHIINaTbHOTO YPaBHEHUSI.

YactHoe pemieHue 0ObIKHOBEeHHOro muddepenunanbHoro ypaBHeHus. 3amada Komm. Teopema o
CYIIECTBOBaHUH U €IMHCTBEHHOCTH pelieHus 3a1aun Ko,

OcHoBHbIe BUAbI AU(PepeHInaTbHbIX YPABHEHUN U METObl UX PEIICHUSI.

dusuka

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Cucrema orcuera. [IoHsITHE CKOPOCTH U YCKOPEHHUS TOUKHU.
YrioBas CKOPOCTh U YIJII0BOE YCKOPEHUE TBEPAOIrO TeNa.
[IepBriit 3ak0H HptoToHa. HEpLIMaNbHBIE CUCTEMBI OTCUETA.
Bropoii 3akoH HerotoHa. IHEpTHOCTH MaTEpUaAIbHBIX TEIL.
Tperuii 3akoH HeroToHa.

Heunepuuanbshbie cuctembl oTcyeTa. Cuibl HHEPIHH.

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TSHKeCTH U BeC Tena.
Tpenne. Cuna tpenus. 3akoH AMoHTOHa-KyioHa.
Mexannueckas cucteMa. BHenHue u BHyTpeHHUe cuiibl. M30MpoBaHHas cucreMa.
3aKOH COXpaHEHUsI UMITYJIbCA.

DHeprus, paboTa, MOIIHOCTb.

3aKOH COXpaHEHUsl SHEPTUU.

VY nap abCcoMIOTHO YIPYruX U HEYNPYTHX TEJ.

MOMEHT MHEpPLUHUH TBEPAOTO TEIA OTHOCUTEIBHO OCH.



39. 3aKOH COXpaHEHHUsI MOMEHTA UMITYJIbCa.
40. ledbopmanmu TBepaoro Tena. 3akoH ['yka.
41. Jlanenue B :KUAKOCTH U raze. 3akoH [lackans. 3akon Apxumena.

42. JIBKeHue Tel B KUIKOCTAX U razax. JlJoboBoe conporusienue. [lonbemuas cuma.

Ha‘lepTaTeJIbl—[aﬂ reoMeTpusa U HH)KCHEPHas rpa(l)mca

43.
44,
45.
46.
47.
48.
49,
50.

Meron npoekiuid. [IpamMoyroyibHOE IPOELIUPOBAHUE.
[IpoeunpoBanue otpeska npsimoil. Cnocod MpsIMOYroJIbHOTO TPEYroJIbHUKA.
B3anMHoOe 1osiokeHue npsiMou U IJIOCKOCTH. YTOJI MEKIYy IIPSAMOM U IUIOCKOCTBIO.
[Tonobue. LlenTpanbHas 1 3epKaibHasi CAMMETPUSI.
[TocTpoeHnne npoeKnii OKPyKHOCTH.

BunroBas nuHus.

[ToBepxHOCTH M Tea BpalllCHUS.
AKCOHOMETPHUYECKHE MPOEKIINH.

OneHoYHbIE CPEACTBA IS TEKYIIEro KOHTPOJIs

Pa3pen 1

KommuekT 3axa4 no pasaeay 1

Tema 2

3adauu penpooyKmueHo20 ypPOGHs

3agaua 2.1

Ol'lpCE[SJIIITL MOZIYIb CILIBI E

-

natmxerns tpoca BC' 1 matsoxenie
—~ =

tpoca AC - F,. B monoxenmm

a c 3 =3
pasuoBecnst  yruel o =30° u

B=75°.cuma F, =10H .

3anava 2.2
Ilapuupueii  tpéxspenmnk  ABC
VISPXKIEACT B PABHOBECIUI TPY3, HOIBEINCH-
Heiil k mapHnpromy 6onty C . Bec tpysa
. 0=6.7H. 3amanu yrmr & =60° n
B =45°. Cuanras crepxim AC u BC
HEBECOMEBIMIL, OIPE/IETHTh YCIUIIE B CTEPHK-

Ouwax AC u BC.

3agaua 2.3

Jea memecompix crepxui AC u
BC coennuens! B Touke C 11 mapHupHO
npukperientl Kk nory. K mapaupy C
nonsented 1py3 £ . Onpenemuts peak-
mmo crepxrs BC, ecm yemme B
crepkne  AC  pasmo 43H , yrmm
o =60°, B =30° Oupemenmnrs Tax-

e Bec Tpy3a I

3agavya 2.4

Onpenennrs PeaxImro
crepxus AC | yaepxuparome-
ro B paBHOBecHn Ipy3 | BecoMm
14 H ¢ noMolbr LenH, HaMo-
TaHHoil Ha Oapaban D m mepe-

kuHyTOi wepes Gmox (. ecm
0 .

yron ¢ =30". Onpeaenurs

Take yewne B crepskae BC .

3aoauu peKoHCmMPYKmMueHo20 ypoeHs

3amaua 2.5
Opuopoxssii map Becom 1277
YIIep/KUBAETCA B PABHOBECIII Ha T/afl-
Koif HAKIOHHOI IUIOCKOCTI C TOMO-

mpio BepeBkn AB . OmpenemnTs nas-
JIeHHe Mapa Ha MUI0CKOCTh, eCTIH yTol

o = 60°. Onpemenuts Takxe HaTs-

enne BepeBkn AB

3agaua 2.6

Onmopoxusii map Becom 40H
OIHpaeTcsA Ha JBe IUIOCKOCTI, Iepe-
cekaromecss mmox yrimom o = 60°.
OmnpeienTh JaBleHNe IMapa Ha Ha-
KIOHHYIO TUIOCKOCTE I HA BEPTHKAIb-
HYIO TITOCKOCTB.

3amaua 2.7

3agaqa 2.8

Wsornytsiii crepxens ABC mpu-

Bec oamopoanoii ropison-
B TaneHOil Gamkn  AB  paeen

paA nmapampa B . 4

180H . 3aman yron o =45°. 2
OnpeenuTh peakunn  IIapHII- e

(,é g\q KpeIUIeH K IOy IIOCPEACTBOM MIapHIIpa
P £ A . a apyroii ero kowen C cBoGomHO

Ve OIIIIPAacTCsa Ha ITIAAKVIO IUTOCKOCTh, 00-

paszyiomyio yro1 o =45° ¢ ropuzon-
TOM. OHPL‘;IL‘-HITB PEaKUII MapHIpa I
ILTOCKOCTIL, €C/TN Ha CTep/KeHb JeficT-

syer cima F =10H

3adauu meopueckoz20 yposHs

3agaua 2.9

3amaua 2.10




I'pun crepxna AO. BO u
CO  coemunenst B mapunpe O
OHPEJ@,—HITB pfﬂ[\'ul[}ﬂ CTEP}KHH
('O, posHNKarOMVIO TIOA AeficTBI-

Tpu crepxas AC ., BC u
DC coemmeHs mAapHIPHO B
touke . OnpenemTs ycimie

F B crepxae DC | ecm 3axaHsl
. 12 K eHHOI
é cma F=50H wu yron eM cisr (;_H. TIPIUTOAKeHHOI
m ~. K mapunpy (), ecmn paccTosHIA

> 0o =60°. Cura F maxomur-

AB=A0=AD. Cuma F Ha-

cs B mrockoctnn YOz .
npaenena no OF .

3agaua 2.11

( Tpu crepxus AOQ. BO u
‘ CO mapHIpHO-CTepKHEBOIT KOH-
cTpykum coeansensl B Touke O
K KOTOpoil TpIITOKeHa CIUla
F =18H . Onpenemuts yenms B
crepxuax AQ, OCuOB ., ecm
yraer o = 30°, 3 =45°.

HIkana ouennBaHus 3aaa4 no pasaeiy 1

Tpouent Banabl
BoInoJHe- | 84-100 % | 66-83 % | 50-659% | 0-50 % . .
HHUA | 3aJaHui 3aJaHuM | 3aJaHMil | 3aJaHui PEHTHHTOBOH
YpoBeHb oneHKH
3amaun
PENPOIYKTHUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS
3amaun
PEKOHCTPYKTUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
SAna - TROPUECKOO | 5 5 g 152 | 07515 | 0-0,75 0-2,5
YPOBHS
Hroro 0-5

3ananus K pacuyeTHO-rTpaduyeckum padoram mno pasaeay 1
PI'P C1. Onpenesienne ycu/auid B CTEPKHAX IJIOCKOH (pepMbl (Tema 2)

3anaHa cxeMa pacueTHas TIockoil ¢pepMbl. Pazmeps! nanbl B MeTpax. TpeOyercs onpeaesinuTh peakium
OTIOP U YCUJIUSI BO BCEX CTEPKHIX (HEepMBI.



Bapuanr 1 Bapuanr 2

P=1xH P=48xH

Bapnanrt 3 BapuanT 4
B

P=3xH
P=06xH
Bapuanrt 5 Bapuanrt 6

B

P:\"TKH P=14xH

Bapnant 7 BapnanT §

P=1xH
Bapnant 9 BapuanTt 10

1 P

P 2 2 ‘
1
A 1 L B
P ' IP b
3 4 . 4
4 3 3

P=3xH P=11xH

Kommekt 3ananuii o reme 5 npusenen B @OC.
Ikana oueHnBaHUA pacyeTHO-TpaduuecKux padoT no pasaeny 1

Ne paGoTh1 banuibl peHTHHTOBOM
OLICHKH
Cl 2
C2 2
C3 1
Hroro S

Bonpocs! k codecenoBanunio no pasgeny 1

1. Craruka Kak pasaein TCOpCTH‘-ICCKOﬁ MeXaHUKd. OCHOBHBIC ITIOHATUS CTATHKH (paBHOBCCI/IC TCJIa, CHJia,
JIMHUS ~ OCHUCTBUS CuJibl, CHCTCEMa CHII, CBO6OI[HOC TCJI0, JKBUBAJCHTHBIC CHCTCMbI CHII,
paBHOﬂeﬁCTByIOUlaH CUCTCMbI CUJI, YPABHOBCIICHHAA CHUCTEMA CHUJI, YpaBHOBCIIMBAKOIAA cnna). I[Be
OCHOBHBIC 3aJa4u CTaTHKH.

2. AKCUOMBI CTATHKHU U UX CIICACTBHUA.



16.
17.
18.
19.
20.

21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.

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

39.

[TonsiTst HECBOOOAHOTO Tena W CBs3ei. Pa3neneHue cuil Ha aKTUBHBIE CHUJIBI U PEaKIHUi CBS3EH.
Axkcuoma (mpuHLUIT) 0CBOOOXKaeMOCTH. OCHOBHBIE BU/IbI CBSI3EH U UX PEAKIIUH.

Cucrema cxomgmuxcsi cuia. TeopemMa O paBHOACHCTBYIOIIEH CHCTEMBI  CXOJSIIMUXCS  CHIL
I'eomerpuueckuii u anreOpandecKuii CiocoObI OTPeIeTICHHs PABHOICHCTBYIOMICH.

VYcnoBusi paBHOBECHsSI CHCTEMBI CXOAIINXCS cuil. ['eomerpuueckas u ainredpanyeckast GOpMbI yCIOBUH
PaBHOBECHS CUCTEMBbI CXOAIIUXCS CUIIL.

Teopema 0 paBHOBECUH TPEX HENAPAJLIEIbHBIX CHIL.

CrnosxeHue 1ByX MapajulebHbIX CHIL.

[Tapa cun. MomeHT napsbl (Kak BEKTOD).

Teopembr 00 SKBUBAJIEHTHOCTH U CIIOKEHHUH AP M UX CIECICTBHSL.

. Teopema o0 puBEECHUU CUCTEMBI I1AP K IPOCTEUILIEMY BHY.

. YCII0BHE PABHOBECHUS CUCTEMBI Iap.

. MOMEHT CHJIBI OTHOCUTENFHO TOYKH (KaK BEKTOP).

. B3anMocBs3p MOMEHTa Mapbl U MOMEHTOB CHJI ITapbl OTHOCUTEIBHO IPOU3BOIBHON TOUKH.

. Jlemma o mapasyuiensHOM TepeHoce cuiibl (Jiemma [lyaHco o mpuBeeHUH CUJTbI K TAHHOMY LIEHTPY).

. IloHsITHA TTIaBHOTO BEKTOpa U IJIaBHOTO MOMEHTA CUCTEMBI CUJI. AHAIMTUYECKHUH crlocod omnpeseneHus

[JIaBHOTO BEKTOPA U TJIABHOTO MOMEHTA CUCTEMBI CHII.
OcHoBHas Teopema ctaTuku (Teopema [lyaHco o mpuBeneHNN CUCTEMBI CHIT K TAHHOMY IICHTPY).
YacTtHble cityyau MpUBEIEHUS MPOU3BOJIBHON CUCTEMBI CHIL.

YcnoBus paBHOBECHS MMPOU3BOJIBLHOM CHCTEMBI CHIT (Teopema).

Teopema BapruHboHa 0 MOMEHTE PaBHOJEHCTBYIOIIEH CUCTEMbI CHJI OTHOCUTENILHO TOUKH.

[Tonarne mockoi cucremsl cuil. [IpuBeneHne NMpOW3BOJIBHOM IUIOCKOM CHCTEMBI CHJI K MPOCTEHIIEMY
BUy. OCHOBHBIE CBOMCTBA IUNIOCKOW CHCTEMBI CHIIL.

MoMEHT CuiIbl OTHOCHTEIIBHO TOUKH (KaK ainreOpanveckasi BeTUIrNHA).

MowmeHT napsl (Kak anredpandeckasi BETHYHHA).

VYcnoBusi paBHOBECUS MPOW3BOJIBHOM TJIOCKOW CHCTEMbl CHJI. YPaBHEHHUsI PaBHOBECHS MPOU3BOJIBHOM
MIJIOCKOM CUCTEMBI CHJI (TpU (POPMBI).

VYcnoBue paBHOBECHS pbluara.

VYcnoBue ycTOWYUBOCTH TBEPAOTO TeJa TP OMPOKUAbIBaHNH. KodpduiimeHT ycTonunBoCTH.

[TonsiTre TpeHus:, BUIbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.

Peaknun HenmeanbHBIX (IIEPOXOBATHIX) CBA3el. YT0a TpeHus. Konyc Tpenus.

PaBHOBecHe py HATMYUU TPEHUS CKOJIBKEHUS.

Tpenue kauenus. PapHoBecue npy HAIMYUKM TPEHUS KaueHUSI.

[TonsiTHE MOMEHTA CUITBI OTHOCUTENILHO OCH.

B3aumocBs3b MOMEHTA CUIIBI OTHOCUTEIFHO OCH U MOMEHTA CHJIbl OTHOCUTEJIBHO TOYKU Ha 3TOM OCH.
AHaNUTUYECKOE OTpeeNieHUE TJIABHOTO BEKTOpa M TJIABHOTO MOMEHTa MPOCTPAHCTBEHHOW CHCTEMBI
CHIL

YpaBHEeHHs] paBHOBECHS POU3BOJILHOM MPOCTPAHCTBEHHOW CUCTEMBI CHIL.

Teopema BapuHboHa 0 MOMEHTE PaBHOJCHCTBYIOIIEH CHCTEMbI CHII OTHOCUTEIBHO OCH.

[TonsiTe cucTembl MapajuIeNbHBIX CUJ. TeopeMa O PaBHOACHMCTBYIOIIEH CHCTEMBbI MapajUIeNbHBIX H
OJINHAKOBO HAIMPABJICHHBIX CHIL.

[TonsiTe 1EHTpa CUCTEMBI MapaljieNbHBIX cull (Teopema). DopMynbl AN BBIYUCICHUS KOOPIWHAT
[[EHTPA CUCTEMBI MAPAJICTBHBIX CHIL.

PaBHOzelicTByIOIIAs CUJT TSDKECTH TBepAoro tena. [lonstue nenrpa tspkectu TBepaoro tena. Gopmys
JUISl BBIYUCIICHUSI KOOPAMHAT LIEHTPA TAXKECTH Tea.

Omnpenenenre KOOPAWHAT ILIEHTPa TSHKECTH OJHOPOIHOTO TBEpPAOro Tena (IEHTP TKECTH oObema,
TIJIOIIA TN, JTMHHH).

CriocoOsl omnpeaeneHus MOJOKEHUS IEHTPOB TsHKECTU Tell (MHTETpUpPOBaHHE, CUMMETpPHs, pa3OueHue,
crnoco0 OTpULIATENBHBIX BECOB, IKCIIEPUMEHTAIBHBIN C110c00).

Ikana oueHnBaHus 00y4aroIIerocsi Ha codece0BaHMU MO pa3aeny 1

Bbamasl
YpoBeHb 0CBOCHHMSI MaTepHUaJia PeiTHHIO
BOM




OICHKH

Teoperndeckoe cojaepkaHWe AUCHUIUIMHBI OCBOCHO TIOJHOCTBIO, 0e3 mpoOesioB,
HEOOXOUMBbIC TMPAKTUYCCKUE HABBIKM PAOOTBI € MaTepHaliOM IOJTHOCTHIO
chopmupoBanbl. OOydaromUiicss WCYEPIBIBAIONIE, TOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT MaTepuall, yYMEET TECHO YBS3bIBaTh TEOPHUIO C
HpaKTHKOfI, BJI1agCcCT pa3HOCTOpOHHI/IMI/I HaBbIKaMU H HpI/IeMaMI/I BBITIOJIHCHUA
HpaKTI/I‘-IeCKI/IX 3ajad, HpI/Iqu HEC San}/I[HﬂeTCﬂ C OTBECTOM HpI/I BUION3MCHCHHUN
3aJaHUH.

5

Teoperuueckoe coaepkaHue AUCIMUIUIMHBI OCBOEHO MPAKTUYECKU TOJHOCTBIO,
oOyJaromuiicss TpaMOTHO M TIO CYIIECTBY H3JIaraeT Marepuaj, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABWIHHO MPUMEHSET TEOPETHUUECKHE IMOJIOKEHUS
MPU  PEIICHUH TPAKTUYECKUX BOMPOCOB W 3aJay, BJAJIEET HEO0OXOUMBIMH
HABBIKAMU U TIPUEMaMH MX BBITIOJTHCHHS.

Teopernueckoe coaepkaHWe AUCLUUIUIMHBI OCBOEHO YAacCTHYHO, OOydaromuics
MMEeT 3HAaHMS TOJBKO OCHOBHOIO MaTepuaya, JIOMYCKaeT HETOYHOCTH,
HEJOCTaTOYHO  NpaBUJIbHBIE  (OPMYIMPOBKHM,  HApyUIEHUS  JIOTHYECKOU
MOCJIEIOBATEIbHOCTY B HW3JIOKEHUU MaTepuana, HO NpoOenbl HE HOCSIT
CYLIECTBEHHOTO XapakTepa, HEoO0XOAMMble NpPAaKTUYECKHE HaBbIKU paboThl C
OCBOECHHBIM MAaTepHUajJOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOydaromuics
WCIIBITHIBAET 3aTPYIHEHUS IPU PEIICHUN MPAKTHUECKUX 3a/1ay.

2-3

Teopernueckoe coaepxkaHue AUCHUIUIMHBI OCBOEHO YAaCTHYHO, OOydarouuics
JIOTIYCKAeT CYLIECTBEHHbIE OLIMOKH, HE BUIAUT B3aUMOCBSI3H TEOPHH C IMPAKTHKOM,
HEO0OXO0IMMBbIE TPAKTUUECKHWE HaBBIKM PadOTHl HE CPOPMHUPOBAHBI, OOJBIINHCTBO
MPEAYCMOTPEHHBIX paboyell MmporpaMMoOl AUCIUIUIMHBI Y4eOHBIX 3aJaHUNl HE

0-1

BBITIOJTHEHO.
MaTepHaJIOM Kypca.

HeoOxomnma  mOmOJHHUTENILHAS

caMocCTosITeNbHAsT paboTa Han

Pazpen 2

KommuiekT 3a1a4 mo pasjaeny 2

Tema 9

3aoauu penpoOyKmueHo20 yPO6Hs

3agaua 9.1
JlaHo ypaBHEHHE IBHKECHHs TOYKH X = sin(t).
Onpenenuth CKOPOCTh B OJIMKAWIIMN TIOCTIE
Hayajga JBIKEHUsT MOMEHT BpeMeHu 1 , Korna)
koopauHata X = 0,5 m. OnpenenuTs yCKOpeHHe
TOYKH B TOT MOMEHT BPEMEHH.

3agaua 9.2
Touka ABMXKETCS MO MPSAMOM C TMOCTOSHHBIM
yckopenueM a = 0,3 m/c?. OnpeaenuTs HAYaIbHYIO
CKOPOCTh TOYKH, €cClu uepe3 6 CeKyH]J Iocie
Hayvaja JBUYKEHUSI CKOPOCTh TOUKH CTalla paBHOM 3
Mm/C.

3amaua 9.3

Touka ABHXKETCS MO MPAMOM C YCKOPEHUEM a

= 0,5 m/c?. Onpenenuts, 3a Kakoe BpeMs OyeT

npoiiieHo paccrossaue 9 M, ecom npu to = O

ckopocTh Touku Vo = 0. KakoBa OyneT ckopocTb
TOYKHU B 3TOT MOMEHT BpeMEHHU?

3amaua 9.4
CKONBKO CEKYH]I JOJIKEH paboTaTh JBUTATEb,
KOTOPBI COOOIIAeT pakere yckopeHue 3g, yToObl
CKOPOCTh pakKeThl B MPSAMOJMHEHHOM JBMXKEHUU
BO3pocna ¢ 3 1o 5 km/c?

3agaya 9.5
3ajaHbl YpaBHEHHs IBIKCHUS TOUKH X = 21, V|
= 1 - sin(0,1t). Onpenenuts OnvKaMIIHiL

MOMCHT BPEMCHH, KOI'Ja TOYKa MHEPECCUCT OCh
Ox. OHpC,Z[CJ'II/ITB TAK¥KXE CKOPOCTH TOYKHU B 3TOT
MOMCHT BpCMCHHU.

3agaya 9.6
[Ipoekuust BEKTOpa CKOPOCTH TOYKH Ha OCh X Vx =
2cos(nt). OmnpenenuTh KOOPAMHATY X1 TOYKH B
MOMeHT BpeMenH t1 = 1 ¢, pu to = 0 KoopauHaTa Xo
=0.

3agaua 9.7
JlaHBI TIPOEKIIMK BEKTOPAa CKOPOCTH TOYKH Ha
KOOpIuHATHBIE OcH: Vx = 3t, Vy = 2t%, v, = t.
Onpenenuth MOAYIb BEKTOpa YCKOPEHUS B
MOMEHT BpeMmeHU {1 = 1 ¢ U ero HampaBicHHE

(HampassitolMe KocUHychl). PaccrosHust naHbl

3agauya 9.8

JlaHbl ypaBHeHUs ABIKeHHs Touku: X = 0,3t3,

= 2t2. Onpenenuth, B Kakoil MOMEHT BpeMeHH 1
YCKOpEHHE TOUKM paBHO 7 cMm/c® . OmpenenuTs
TaK)K€ CKOPOCTh TOYKH B 3TOT MOMEHT BpPEMEHH.
KoopauHaTs! X U Y 3a1aHbl B CAHTUMETPaX, BPEMsI




B METpax, BpeMs — B CEKyHax.

B CEKYH/JIaX.

3agaua 9.9
ITonoxenue TOYKHU Ha IUIOCKOCTH
ompenensercs €€  paaHyc-BEKTOpoM T =

0,3t%T+ 0,1t3j. Onpenenuts MOIY/JIb BEKTOPA
YCKOPEHMsS] TOYKH B MOMEHT BpeMeHu t1 = 2 ¢ u
ero  HampasiieHHe (10  HampaBJIAIOILUM
KocuHycaM). PaccTosiHMS JaHbl B METpax, BpeMs
— B CEKYHJIaXx.

3agaya 9.10
Touka &BHXKETCA TO OKPYXHOCTH COTJIACHO
YPAaBHEHHIO S 0,52 + 4t Haiftu nomnHoe
YCKOpPEHHE TOYKM B MOMEHT BpEMEHH, Koraa eé
ckopocth pocturner 10 m/c . Paguyc okpykHOCTH

R=1wm.

3adauu peKoncmpyKmueHozo ypoens
3apaua 9.11 3agaua 9.12
KacaremsHoe yckopenme Ttouku @ = 0,2t] Touka aBWKETCS 1O OKPYXKHOCTH COTJIACHO
OnpenennTh MOMEHT BpeMeHH t1, KOT/ia CKopocTh3akoHy S = 5t — 0,4t2 OmnpenennTs MOMEHT

V TOYKH JOCTUTHET BeianunHbl 10 m/c, ecnu tipu to
= 0 ckopocth TOUkM Vo = 2 wm/c. Kakoil myTb
[IPOMET TOUKA 3a ITO BpeMs?

BpeMeHH t1, TP KOTOPOM HOpPMaJIbHOE YCKOpPEHHE
TOYKH an 0, a Takke BEIUYHHY IIOJHOTO
YCKOPEHUS JJIsl 7TOT0 MOMEHTA BPEMEHH.

3aoauu meopuecKo20 ypoeHs

3agaya 9.13
JlaH 3aKOH JBWKEHUS TOYKH 10 TPACKTOPHH:
S = b5t. OmnpepenuTh paauyc KpPHUBHU3HBI

TPACKTOPUU B MOMEHT BPEMEHMU 11, IPH KOTOPOM
HOpMAalbHOE YCKOpEHHe TOuYKH an = 3 m/c? a
TaK)K€ BEJIIMYMHY ITOJHOTO YCKOPEHHUS TOYKH B

3agaua 9.14
[Io oxpyxHOCTH, pamuyc KOTOpoH I = 7 M,
JBIDKETCS TOUKa COTJacHO 3akoHy S = 0,3t%

Onpenennte MOMEHT BpeMEHH ti1, mpH KOTOPOM
HOPMAJIbHOE YCKOPEHHE TOYKH an 1,5 m/c?, a
TAKXKE BCIIMUYUHY IMOJHOI'0 YCKOPECHHA TOYKH B OTOT]

OTOT MOMCHT BPECMCHU.

MOMCHT BPpCMCHHU.

Kommnektsl 3aga4 o remam 10,11,13 u 14 npusenenst B @OC.
Il kasa oueHuBaHMs 32124 MO pa3aenay 2

Tpouent Bbanabl
BbInosHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . PEeHTHHTOBOW
HUS | 3aJaHUii | 3aJaHMid | 3aJaHMi | 3aJaHHH
YpoBeHb onericn
3amaun
PEnpOayKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS
3amaun
PEKOHCTPYKTHUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHSI
S TBOPHECKOIO | 5 5 g 152 | 07515 | 00,75 0-2,5
YPOBHSI
Hroro 0-5

3ananus K pacuyeTHo-rpaduyecKkuM padoram no pasgeiy 2

PI'P K1. Onpenesienne ckopo
YPABHECHHUAM

CTH ¥ YCKOPEHUSI TOYKH 10 32IaHHBIM
ee IBHKeHNs (Tema 9)

ITo 3amaHHBIM ypaBHEHHSM JBM)KEHUS TOUKU M TpeOyeTcss yCTAaHOBUTH BHJI €€ TPACKTOPUH U JJIsS
MOMEHTa BpeMeHH t = 11 (C) HalTH MOJI0KEHUE TOUKH Ha TPACKTOPHH, €€ CKOPOCTh, MOJIHOE, KacaTeIbHOE U
HOPMaJIbHOE YCKOPEHMS, a TAKXKE PaJuyC KPUBU3HBI TPAEKTOPUHU.



Homep VpapHeHI JBIDKeHILT Bpewms /. ¢
BAPHAHTA x= x(t).c™ y =vy{1), o™
1 —2t"+3 —5t 0.5
2 deos™( mt/3)+2 deos™(wt/3)+2 |
3 —cos(mt/3)+3 sin(mt /3)-1 1
4 4t+4 —A/(t+1) 2
5 2sin(mt/3) —3cos(mt/3)+4 |
6 3t7+2 —14t 0.5
7 3t7-t+1 5t7-5t/3-2 1
8 Tsin(mt/6)+3 2—Tcos(mt™/6) 1
9 =3/(t+2) 3t+6 2
10 —Acos(nt/3) —2sm(mt/3)-3 1

Kommiext 3ananuit mo reme 10, 11 u 13 npusenen B ®OC.

Ikana ouennBaHus pacueTHoO-rpadpuyeckux pador nmo pasaenay 2

Ne padoTbI banabl pediTUHIrOBOI
OlIeHKH
K1 1
K2 1
K3 1
K4 2
HTtoro 5

Bomnpocel k cobecenoBaHuI0 M0 pa3aenay 2

1. KunemaTtuka Kak pasjen TeopeTndeckoil MexaHMKU. OCHOBHBbIE HNOHATHS KMHEMAaTHKH (CHUCTeMa
oTCYeTa, TPAEKTOPUS TOYKH, NPSAMOJMHEHHOE M KPHUBOJIMHEHHOE [BM)KEHUS TOYKH, PAaBHOMEpPHOE U
HEpaBHOMEPHOE JIBWKEHUS TOUKH, CKOPOCTb TOUKH, YCKOpeHUe ToUkH). OCHOBHBIE 33/1a4 KUHEMAaTHKH.

2. CnocoObl 3a/1aHKsI IBMXKEHUS] TOUKH: BEKTOPHBIN, KOOPAMHATHBIM, €CTECTBEHHBIH.

3. Omnpenenenne CKOPOCTH U YCKOPEHUS TOUKH ITPH BEKTOPHOM CHOcO0€ 3a/1aHusl IBUKECHUS.

4. OmnpezeneHne CKOPOCTH M YCKOPEHUS TOUKH NPH KOOPAUHATHOM CIIOCO0€ 3aJjaHus ABUKEHMUSL.

5. Onpenenenne CKOPOCTH U YCKOPEHHUS TOYKHM NPU E€CTECTBEHHOM CIIOCO0€ 3aJjaHus JBHXKEHMSL.
EcrecTBeHHast cuctema KOOpJAMHAT (KacaTeibHas, HOpMallb, OMHOpPMalb M MX OPThl) M E€CTECTBEHHBIH
TPEXTPaHHUK (CONpPHKACAOLIasiCs, HOpMalbHas U CHPAMIISIONIAs MIOCKOCTH). LIeHTp u paanyc KpUBU3HBI
TPAEKTOPHHU.

6. Kmaccupukanus JBHKEHMH TOUYKM N0 €€ YCKOpPEeHUsM (NMpsAMOJMHENHHOe, NpSIMOJIMHEHHOoe
PaBHOMEPHOE, MPSIMOJUHENHOE PABHONEPEMEHHOE, KPHUBOJIMHEWHOE, KPUBOJIMHEHHOE pPaBHOMEPHOE,
KPUBOJIMHEWHOE PaBHOIIEPEMEHHOE).

7. IloctynarenbHOe ABM)KEHHE TBEPJOTO Tena. Teopema o MocTynaTeaIbHOM JBM)KEHUU Teja. 3aJaHue
IIOCTYNATEJIbHOTO JBMKEHUS Tea. Y paBHEHUE MOCTYIATEIBHOIO IBUYKEHUS Tela.

8. BpamiarenbHoe MABM)KEHHE TBEPAOTO Tena. Yroj TMOBOpOTa Tena. 3aJaHHe BpallaTesIbHOTO
JBYKEHMS TeJla. Y paBHEHHME BPAIaTEIbHOTO JBIKEHHS TBEPAOIO TEa.

9. YrnoBas CKOPOCTh U YIIIOBOE YCKOPEHHUE Teja (Kak anreOpandeckue BEIUYHHBI), COBEPIIAIOIIEro
BpAIlATEIbHOE JBUKCHHUE.

10. YacrHble ciyyan BpallaTebHOTO JIBIXKEHHS Tea (paBHOMEPHOE U PaBHOIIEPEMEHHOE BpAILlEHHE).
@DOopMyIIbl U1l BBIYMCIIEHUS YTJIOBOM CKOPOCTH U YIJIa [IOBOPOTA.

11. Omnpenenenne CKOPOCTH U YCKOPEHUS TOUKHU TENA, COBEPIIAIOIIETO BPAIIATEIbHOE ABH)KECHHUE.

12. TlceBOOBEKTOPHI YIIIOBOM CKOPOCTH U YTIIOBOTO YCKOPEHHS Tela.



13. BexrtopHble BBIpaKEHHS AJIsI CKOPOCTH, BPALIATEIHHOTO U HEHTPOCTPEMUTEIHHOTO YCKOPEHUI
TOYKH BpallaroIIerocs Tena.

14. Ilnockoe naBwxeHue TBepaoro Ttena. CBOMCTBA IUIOCKOTO JBWKEHUS. 3aJaHHE IIJIOCKOIO
JBUKCHHUS Tela (TIoCKoW Gurypsl). YpaBHEHHS TIOCKOTO JIBIKEHUS Telna (TUIOCKO# ¢urypsl). Paznosxkenue
JBIDKEHUS TUIOCKOM (UTYphl Ha MOCTYyNATeNbHOE IBM)KCHHE BMECTE C IOJIOCOM U BpalleHHE BOKPYT
I0JIroCA.

15. Teopema 0 CKOPOCTSIX TOUEK IUIOCKON (QUTYpHI U €€ CIIECTBUS.

16. TloHsTHE MIHOBEHHOTO IIEHTPA CKOPOCTEH TUIOCKOH (PUTYpBI M TEOpEMA O €T0 CYLIECTBOBAHUH U
€IMHCTBEHHOCTH.

17. IlpumeHeHHE MTHOBEHHOI'O LIEHTpa CKOPOCTEM K OIPENENIeHHMI0 CKOPOCTEH TOUYEeK IUIOCKOM
burypsi.

18. PaznuuHbIe caydau ONpeesieH s MOJI0KEHUSI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19. Teopema 00 YCKOPEHHUSX TOUYCK TUIOCKOH (PUTYPHI.

20. TlonsTHE MrHOBEHHOTO IeHTpa yckopeHuit (MLY) mnockoit ¢purypsr.

21. CrocoOsbl onpeieIcHrsI MTHOBEHHOTO TISHTPa YCKOPEHHH IIIOCKON (DUTYPHI.

22. Cdepudeckoe IBHKEHUE TBEPAOTO TeNa. YTIIbI Diiiepa. YpaBHEHUS CHEPUUSCKOTO ABMKCHUS.

23. MrHoOBeHHasi OCh BpaIICHUS. YpaBHEHWE MTHOBEHHOH OCH BpAIlEHHS TBEPAOTO Tela TpHU
cheprdecKoM ABMKEHUU. YTIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE Tea.

24. OrmpeneneHne CKOPOCTEH M YCKOPEHHWH TOYEK Tela TpH cHEepruyecKoM  JBMKCHHH.
Pacrnipenenenne ckopocreit Touek Tena npu chepruueckoM ABMKEHUHU. [Ipoekinu cKkopoCcTH TOUKM Tena Ha
OCH JIEKapTOBBIX KOOP/MHAT.

25. Pa3noxeHue NBWKEHUs CBOOOIHOTO TBEPJOTO Teja Ha MOCTyNMaTelbHOE IBIIKEHHE BMECTE C
MOJIIOCOM U cepuyecKkoe MABM)KEHHE BOKPYr TOJIOca. YpPaBHEHMs JABIKEHHS CBOOOJHOTO Tena.
HezaBucumocTs BEKTOPOB YIIIOBOI CKOPOCTH U YIJIOBOTO YCKOPEHHUsI CBOOOAHOrO Teja OT BhIOOpa MoJItoca.

26. OmnpeneneHue CKOPOCTEH M YCKOPEHUH TOUEK CBOOOJHOTO TBEPIOTO Tea.

27. CnoxHoe IBWXKeHUE TOYKH. OTHOCHUTEIBHOE, NMEPEHOCHOE U abCONIOTHOE JIBUXKEHUS TOYKH.
3aaHue CII0KHOTO JABUKEHHS TOUKH.

28. Teopema o CIIO)KEHUH CKOPOCTEH.

29. Teopema o cnoxenun yckopenmit (Teopema Kopwosmca), kopuonncoBo yckopenue. Ciydaun
OTCYTCTBHSI KOPHUOJIMCOBA YCKOPEHUS.

30. CnoskeHue NOCTYNAaTeIbHBIX IBUKECHUH.

31. Cnoxenue BpallieHU TBEPAOTO Tejla BOKPYT apaJljieNIbHbIX oceil. [1apa BpamieHuii.

32. CnoskeHue BpallleHUu# TBEPOTO Tela BOKPYT MepeceKaroluxcs 0cei.

33. CnokeHue NOCTYNaTeIbHOTO U BpalllaTeIbHOTro JBMKEeHU. BUHTOBOE NBMKEHME.

34. OOmwuii ciryyaid CJI0KEHHS JABM)KCHUHN TBEPIOTO Tea.

HIkana oueHnBaHus 00y4ar0MIerocsi Ha codecel0BaAaHMU 110 pa3jenay 2

bamnsl
YpoBeHb 0CBOCHHMSI MaTepUaJia peiTHHTOBOI
OLICHKH
Teopernueckoe coaep:kaHue AUCHUIUIMHBI OCBOCHO IMOJIHOCTHIO, O3 MpoOeoB, 5
HEOOXOUMBbIE TMPAKTUYECKUE HABBIKM pPAOOTHI C MaTepHUajoM TOJHOCTHIO
chopmupoBanbl. OOy4aromuiics HCYEPIBIBAIONIE, MOCIEA0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT Marepual, yMeeT TECHO YBS3bIBATh TEOPUIO C
MPAKTUKOM, BJIaJE€EeT Pa3HOCTOPOHHMMM HaBbIKAMHU M NPUEMaMH BBINIOJHEHUS
MPaKTUYECKHUX 3a/lay, IPUYEM HE 3aTPYAHSIETCS ¢ OTBETOM MPU BUIOU3MEHEHUU
3aJIaHUM.
Teopernueckoe cojaepx’aHue AUCIHUIUIMHBI OCBOCHO MPAKTUUYECKH IMOJHOCTBIO, 4

oOyyJaromuiicss rpaMOTHO M M0 CYIIECTBY H3J1araeT MmaTepual, He JOITycKas
CYLIECTBEHHBIX HETOYHOCTEH, IPaBUIILHO IPUMEHAET TEOPETUUECKUE MOJIOKEHUS
IpU pEUIeHUH TNPAKTUYECKUX BOMPOCOB M 3ajay, BIAZEET HEOOXOIUMBIMU
HaBbIKAMU U IPUEMAaMU UX BBIIIOJHEHHUS.

Teopernueckoe copepkaHue TUCHMIUIMHBI OCBOGHO YacTUYHO, OOydarouruiics 2-3
UMEET 3HaHMs TOJBKO OCHOBHOIO MaTepuala, JOIYCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWIbHBIE  (OPMYIUPOBKH,  HAPYLICHHS  JIOTUYECKOM
MIOCIICIOBATEIIbHOCTH B M3JIOKEHHMM MaTepuana, HO TMpoOenbl He HOCAT




CYLIECTBEHHOTO XapakTepa, HEoOXOIUMbIe

OCBOCHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYYAIOIIUNCS
WCIIBITHIBACT 3aTPYTHEHUS MIPU PEIICHUH MPAKTUYECKUX 3a/1au.

MPAKTHUYCCKUC HAaBBIKH pa6OTbI C

TeopeTnueckoe coAepKaHUE TUCLUIIIMHBI
JIOMYCKAeT CYIIECTBEHHBIC OIMOKH, HE

3aJaHU  HE BBIIIOJIHEHO.
paboTa HaJi MaTEpHUAIIOM Kypca.

[IPaKTUKOM, HEOOXOAMMbIE MPAKTUUYECKUE HABBIKM pabOThl HE CHOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboveil MporpaMMoOi JUCHUIUIMHBI Y4eOHBIX
Heobxonuma [oNOIHMUTENBHAs CaMOCTOSITENbHAs

OCBOCHO YaCTUYHO, OOyJaronIuiics 0-1

BHUIUT B3aUMOCBA3HW TCOpHUU C

Kommiekr 3

Pasznen 3
aja4 no pasaeiay 3

Tem

al6

3adauu penpooyKmueHo20 ypPOGHs

3anaua 16.1
Teno maccorr m = 50 kr, mojaBelIeHHOE Ha
Tpoce, MOJHIUMACTCS BEPTHKAIBHO C YCKOPEHUEM
a=0,5 m/c. OnpenennTh CUITy HATSKEHHS TPOCA.

3agauya 16.2
Jleramp maccoit m = 0,5 Kr CKOJIB3UT BHHU3 TIO
noTKy. llox kakum yriaom K TOPU30HTAIBHOU
IUIOCKOCTH JIOJKEH pacroyiaraTbCsl JIOTOK, JUIS
TOTO YTOOBI JIETallb JBUTANIACH C YCKOPEHUEM a =
2 M/c?? YTom BBEIPa3NTh B IPAyCcax.

3anaua 16.3
CKOpOCTB ABUXKCHUSA TOYKH
Maccod M = 24 Kr mo mpsamoit
3amana rpadukoM QyHKIMHA V =

3anaua 16.4
MarepuanbHasg TOYKa Maccol m 16 xr
NBIDKETCS TI0 OKPY)KHOCTH pamuyca R = 9 m co
ckopocthio V = 0,8 m/c. Onpenenutph MpoOEKIHIO

1/ v(t). anenenmf MO/TyJIb[paBHOACHCTBYIOIIECH CHJI, MPUIIOKEHHBIX K TOUKE,
| paBHOACHCTBYIOIIEH CHJL,[HA TJIaBHYIO HOpMaJsb K TPAeKTOPHUHU.
"7 ¢ eficTBYIOMEX HA TOUKY.
3agaua 16.5 3agaua 16.6
MarepuanibHass Touka Maccod m = 900 kr| Omnpeneautb MyTh, MPOMICHHBI N

NBUKETCSI 10 TOPU3OHTAIBHOW NPSIMON TOJ
neiicteuem cuiiel F = 270t, koTopasi HampaBiieHa
1Mo TOM ke npsaAMon. OnpeaennuTh CKOPOCTh TOYKH
B MOMEHT BpemeHH 11 = 10 ¢, ecoim mpu to = 0
ckopocth Vo = 10 M/c. Onpenenurs Takxke IMyTh,
MpOHIEHHBI TOUKOM 3a 3TH 10 c.

MaTepuaIbHOM TOYKON Maccoit M mo ocu OX 3a 1
C, €CIIM OHA JIBMIKETCS MOJ AeWcTBHEM Cuibl Fx =
12mt?. B MoMeHT BpemeHH to = 0 KoopauHaTa Xo =
3 M CKOpOCTBh Vo = 6M/C.

3aoauu peKoOHCmMPYKmMUBHO20 YPOGHS

3amaua 16.7

MarepuanpHas Touka M
Macco M OBMXKETCS BIOJIb
-» TOpu30HTaIbHON ocu OX mox
Y JeiictBueM cuibl F = 2m(x +
1). Ompenenutb CKOPOCTh H
YCKOPEHUE TOYKH B MOMEHT BpPEMEHH, KOrja ee

koopauHara X = 0,5 m.

3amaua 16.8
Ha marepuanbhyto Touky maccoit m = 20 kr,
KOTOpasi JIBUXKETCS MO TOPU3OHTAIBHOM MpsMOH,
NeiCTBYeT cuja COMpOTUBJICHHS R = 0,2v%. 34
CKOJIBKO CEKYHJ CKOPOCTb TOYKHM YMEHBIIMTCS C
10 no 5 m/c? Kakoit myTh mpoiaeT TOUKa 3a 3TO
Bpems?

3agauya 16.9
Omnpenenuts CKOPOCTh TOUKU M
KOHUYECKOTO MAasITHUKA, KOTOPBIH
npu anuHe Huta OM 1 M,
OTHCHIBAET KOHYC C YIJIOM TIpH
BepIIMHE o = 45° .

3amaua 16.10

Marepuanbnas Touka M maccoif
m 6 Kr ImepeMmelmaercs B
TOPU3OHTAJIBHOM  IUIOCKOCTH  IIO
KPUBOJIMHENHON TPAeKTOPUU IO
neiictBueM cunsl 8 H. Omnpenenutp
KACaTeJIbHOE YCKOPEHHUE TOUYKH.

3adauu meopueckoz20 yposHs

3anava 16.11
Teno maccoit m = 20 Kr nmajaeT Mo BEpTUKAIH,
CWJIa CONpOTHUBIEHUS Bo3ayxa R 0,04v2,

3agaua 16.12
I1lo HaKJIOHHOW MJIOCKOCTU U3
COCTOSIHMS TOKOS  Ha4yuHAaeT




OrnpenenuTh MaKCUMaJIbHYIO CKOPOCTh NaJACHHSI|CKOJIB3UTh Tello Maccod M = 1 kr. Onpenenuts)
TeIa. MaKCUMaJbHYIO CKOPOCTb Te€jla, €CIM CHJIa
conpoTtuBiieHus aprmkennto R = 0,08v.
Kommnektsl 3anau no remam 17-30 npusenensl B @OC.

3ananus K pacueTrHo-rpaduyeckuM padoram no pasaeiy 3
PI'P [I1. UuTerpupoBanue nupepeHuuaIbLHBIX YPABHEHUH ABHKEHHS
MaTepuaJbHOW ToukH (Tema 17)

MarepuanbHas Touka M maccoii M, moiayuuB B TOuke A HayalbHYIO CKOpPOCTb Vo, JABHIKETCS B
n3oruyroit Tpyoe ABC, pacnosioxxeHHOH B BEPTUKAILHOW MJIOCKOCTH. YUYacTKH TPYObI MM 00a HAKIIOHHEIE,
WIK OJUH TOPU3OHTAIbHBIN, a JAPYroll HakJIOHHBIM. Yros HakioHa TpyOsl o = 30°. Ha yuactke AB Ha
MaTepHAIbHYI0 TOYKY ACHCTBYeT cuia TspkecTH P, moctosHHas cuia Q (ee HampaBieHHE yKa3aHO Ha
PUCYHKE) M CHJIa CONPOTUBJIEHHS cpelbl R, 3aBHcAIas OT CKOPOCTH V Tpy3a U HallpaBJICHHas NPOTUB
nBukeHus. TpeHueM rpysa o TpyOy Ha ydactke AB npeneOpeus.

B Touke B maTepuanpHas Touka, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, TIEPEXOAUT Ha ydacTok BC
TpyOBI, I/Ie Ha Hee JICHCTBYET cuila TsbkecTH P, cuia Tpenus (koadduieHt Tperus rpysa o Tpyoy f=0,2) u
nepeMeHHas cuia F, mpoekius koTopoit Fx Ha och X 1aHa B Tabiuiie.

N3BectHO paccrosiune AB = | wim Bpemst u nBmwkeHus oT toukd A 1o touku B. TpeOyercs Haiitu
3aKOH JIBIDKCHHS] MaTepUalIbHOM TOUKH Ha ydacTke BC: X = x(t).

No Ba- | Puc. m Vy, Q, R, u [, li, Fy,

pHaHTa (K1) M/c H H M C H
1 1 4,5 18 9 ul | 0,45 - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 uv 0,4 - 2.5 2sindt
4 4 6 14 18 | w” | 0.6 5 - -3c0s2t
5 5 1,6 18 4 uv 0,4 - 2 4cosdt
6 6 12 | 22 2 | w08 | 05 - 6t
7 7 2 5 2 uv 0,4 - 2,5 2sindt
8 8 2.4 12 6 ;(Ix’: 0,48 1,5 - 6t
9 9 1,8 6 uv 0,3 - 3 ot?
10 10 4 12 12 /,;I-"J 0,8 2.5 - -8cosdt




Kowmrmiext 3aganuii mo temam 18, 20, 23, 25, 27, 29
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npusegeH B POC.

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 cuibl Tsokectn. PaboTa cHitbl ympyroctu. DJeMeHTapHbIE
cBeieHUs 00 ueaIbHbBIX CBA3AX. PaboTa peakiuy uaeanbHOM CBSI3H.

MotHOCTh cuibl. Ko pUIMeHT MoJIe3HOTO ACHCTBHS MAITUHBI.

Kunernueckast sHeprust marepuanbHOil Touku. Teopema 00 W3MEHEHMHM KHUHETHYECKOW HHEPrUU
MaTepHaabHOU TOUKH (B qU(depeHIInaTbHON U HHTETpabHOU (hopme).

Kunernueckasi SHEPTHsl MEXaHUYECKON CHCTEMBI M CTIOCOOBI €€ BHIYHUCIICHUSI.

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

PaboTa 1 MOIIHOCTH CHWJI, IPUIIOKEHHBIX 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 »sHeprum TBepaoro Tena. Cinyyail MEXaHMUECKOM CHCTEMbI C HE HM3MEHSIOIMIMMHCA CO
BPEMEHEM HJIeaJIbHBIMU CBA3SMU.

[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 ypaBHEHHUS 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.

[IpuBenenue cvil HHEPIIMH MEXAaHMYECKOW CUCTEMBI (TJIABHBIM BEKTOP M TJIABHBIA MOMEHT CHUJI HHEPITUU
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 neHTpanbHbIi yaap nByx Tei. [Ipenenvubie 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) TNEpeMEIIeHHs] TOJOHOMHOW cuctembl. Yucio creneHeil cBOOOIbI
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 JUHAMUKU B 00OOIIEHHBIX CUJIAX.

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 poja). Kunerndeckuii moteHmann.

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.

Manble 3aTyxarmoline U BBIHYXJIEHHBIE KOJEOAHUS KOHCEPBATHBHOW CHCTEMBI C OJHOW CTEIEHBIO
cBOOO/IbI OKOJIO TIOJIOKEHHUSI YCTOWYMBOTO PaBHOBECHSI.



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

ITOJIOXKCHUA yCTOfI‘II/IBOFO PaBHOBCCHUS.

78. Manble BBIHYXJCHHBIC KOJI€OaHHsS KOHCEPBATHBHOM CHUCTEMBI C JBYMsI CTEHEHSIMH CBOOOJBI OKOJIO

N

©ooNo

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 MOHSATHS CTaTUKU (paBHOBECHE Tella, 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 CJIE/ICTBHUS.

[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 anredbpandeckuii CrocoObl OTpeIeTICHIs] PAaBHOACHCTBYIOIICH.

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

Teopema 0 paBHOBECUU TPEX HENAPaJUIEIbHBIX CUIL.

CrnosxeHune 1ByX MapajljieIbHbIX CHIL.

[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 Iapbl © MOMEHTOB CHJI IIapbl OTHOCUTENIBHO MPOU3BOJIBHON TOUKHU.

Jlemma 0 nmapasuienbHOM IepeHoce cuiibl (iemma [lyanco o npuBeeHUH CUJIbl K JAHHOMY LICHTPY).
[ToHsTHS TTaBHOTO BEKTOpA W IJIABHOTO MOMEHTA CUCTEMBI CHUJI. AHAIUTUYECKUN CIIOCOO OTpeesieH s
IJIaBHOTO BEKTOPA U IJITaBHOTO MOMEHTA CUCTEMBI CHII.

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 PaBHOJEHCTBYIOLIEN CUCTEMBI CHJI OTHOCUTENILHO 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 anredpandeckasi 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
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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

IIporpamma ono6pena Ha 3acenannn YMKH ot 15.11.2021 ropa, mpotokosn Ne 2.
[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU J@/ I'omosa T.A.
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