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He.]'lb 0CBOCHUA UCHMIIJIMHBI —
Q)YHI[aMeHTaIII)HI)IX 3HAaHUM O MEXaHUYIECKOM BSaHMOﬂeﬁCTBHH, PaBHOBECHUHU U IBUIKCHUHN MATCPUATIBHBIX TCII.

OCBOCHHE OOYyYaIOIMMHUCA HEOOXOaUMOro obObeMa

TeOpeTI/I‘IGCKaH MEXaHHUKa SABJIICTCA HE TOJIBKO HHCHHHHHHOﬁ, z[afomeﬁ er'Iyﬁ]'[eHHHC 3HaHUA O
IIpupoac, HO TAKKC BOCIHUTBIBACT Y o6y11alonmxc;1 TBOPYECKHUEC HABBIKU B INIOCTPOCHHUHU MATEMATHUYCCKUX
MOI[CJ'ICI71 IIPUPOAHBIX W TEXHUYCCKHUX IIPOLECCOB, COHeﬁCTByeT BBIpa60TKe CIIOCOOHOCTEH K JIOTHYECKHUM

BBIBOJIaM M HAYYHBIM 000OIICHHSIM, HEOOXOIMMBIM TSI pEIICHUs TPO(hecCHOHABHBIX 3a/1ad.

Mecro aucuunimnnbl B ctpykrype OOII BO

I/IsyquI/Ie JUCHUITIINHBI «TeopeTI/I"ICCKaH MEXaHHKa» Tpe6yeT OCHOBHBIX KOMHGTCHHHﬁ, 3HaHPII>i,

YMEHHI U HaBBIKOB 00YYaIOIerocs 1o AUCHUIIITMHAM:
- «Maremarukay, «®Puzuka», «MHxeHepHas rpapuka.
B xoze u3yueHus: TeopeTHUEeCKON MEXaHUKU 00YyJaroIIUNCS MMOTy4aeT 3HaHUs, YMEHUSI U HaBBIKU IS

YCIICHIHOTI'O U3YUCHUS CIICAYIOIINX JUCHUITIINH ((MexaHI/IKa»; «Du3uka ClicnuaJbHasg».

Komnerenuun oOy4amomerocsi, ¢gopmupyemMble B pe3yJabTarTe OCBOCHHUA
JAUCHUITIIMHbI
B nporecce ocBoeHuUs JaHHOM AMCLUUIUIMHBI y CTYI€HTa (OPMHUPYIOTCS CIIEAYIOLINE KOMIIETEHINH:
YHHUBEpCaIbHbIE
Kon
HanmeHnoBanue
KOMIIETE NHauKkaTopbl JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIIUU
HIUU
VYKE-1 CrniocobeH ucnonb30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYUHBIX

3HaHUA
C€CTCCTBCHHOHAYYHBIX
AUCHUILUINH, TIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O
aHaJIM3a U MOACIIMPOBAaHMA,
TEOPCTUYICCKOTO U
OKCIICPUMCHTAJIBHOT'O
HUCCICIOBAHUA B
IIOCTABJICHHBIX 3aJa4ax

JUCIUILIMH, METOAbI MAaTEMAaTHICCKOr0 aHaJIn3a 1
MOJEIUPOBAHHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIILHOTO
HCCIICTOBaHUS

V-YKE-1 YMeTh: HCIIOIB30BATh MATEMATHUYECKUE METO/IBI B
TEXHUYECKUX MPUII0KEHUAX, PACCUUTHIBATH OCHOBHBIE
YHMCJIOBBIE XapAaKTEPUCTUKHU CIyYalHbIX BEJIMYUH, PELIATh
OCHOBHBIEC 33J]Ja4l MaTEMaTUYECKOM CTaTUCTUKU; PEIIaTh
TUIIOBBIE PACUETHBIE 3a1a4U

B-YKE-1 Bnagets: MeTO1aMHi MaTEMAaTHYECKOTO aHAIK3a U
MOJIETTMPOBAHHUS; METOJJAMH PEILICHUS 3a/1a4 aHAJIN3a U pacyera
XapaKTePUCTHK (PU3NYECKUX CUCTEM, OCHOBHBIMU MPUEMaMHU
00pabOTKHM HKCIIEPUMEHTATIBHBIX TAHHBIX, METOaMH pabOTHI C
MPUKJIAJHBIMU IPOTPAMMHBIMU MPOTYKTAMHU

obmenpodeccuoHaIbHBIE

OIIK-3

Crnioco0eH npuMeHsTh

METO/bI aHAJIN3a U

1 OKCIIEPUMEHTAJIBHOI'O

COOTBETCTBYIOUIHH (hU3HUKO-
MaTeMaTHYeCKUH anmapar,

MOZACIIMPOBAHUS, TCOPCTUUCCKOTO

WCCIIETIOBAHUS MPU PEIICHUN
poeCCHOHATBHBIX 3a]1a9

3-OI1K-3 3HaTh: OCHOBHBIC MaTeMaTHICCKHE
MPUIOKEHUS U GUBNYECKUE 3aKOHBI, SIBIICHHS U
MPOLIECChl, HA KOTOPBIX OCHOBAHBI MPUHIIUIIBI ACHCTBUS
00BEKTOB MpOo(heCCHOHATFHOM NEITEILHOCTH, a TAKKE
arnrmnapaT TeOpETUYECKOTO U

AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS

V-OIIK-3 YMeTh: NPUMEHATh OCHOBHBIE 3aKOHBI
MaTeMaTHKH, GU3UKU U TEXHUUECKUX HAYK TIPH
MOJICJIMPOBAHUHU TEXHOJIOTUUECKHUX MPOLIECCOB
B-OI1K-3 Biajiets: MaTeMaTHYECKAM amliapaToM,
METOJaMH TEOPETUUYECKOTO U IKCIIEPUMEHTAIILHOTO
WCCJICIOBAHMS TIPH PEIICHUHN TPO(EeCCHOHATBHBIX
3a/1a4




?.az[atm BOCIIMTAHUAA, peaﬂmyeMbIe B paMKax OCBOCHUSA JUCHMIIJIMHBI
B nporiecce ocBoeHMsI TaHHOW JUCITUTIIMHBI PEATM3YIOTCS CISAYIONINE 3a/1a91 BOCIIUTAHHUS:

Co3nanue Bogieuenue B
HanpasJe YCJIOBHIA, HUcnonb3oBaHue BOCIUTATEIBHOTO Pa3HOIJIAHOBYIO
HHUe/eJn | 00eceYHBAKIIY | TOTEHIHAJJA Y4eOHOH U CHUTLINHBI BHEYYeOHYI0
X AeSITeJIbHOCTh
[Mpodeccuo | - bopmupoBanue | Mcrnonnp3zoBanue BociuTarenpHoro | 1.Opranuzanuss  Hay4YHO-
HaIbHOE U | KYJBTYpPHI MoTeHLKata JTUCIUIUIAH | IPAKTUYECKUX
TPYIOBOE MCCIIEIOBATENbCK | MPO(ECCHOHATEHOTO MOTYJIS JUIS | KOHEpEeHIIMH W BCTped C
BOCIIUTAHHUE | OW U MH)KEHEPHOH | popMUpOBaHUS WHXEHEPHOTO | BEAYIIMMH CIEIMATUCTAMU
JeSTEIbHOCTH MBINUICHAST ¥ MHXKEHEPHOW KYJIBTYpHI 32 | IPEANPHUITHIA Topoja |
(B16) CYET  MPAKTUYECKUX  CTYJCHUECKUX | BEeTepaHaMH aTOMHOM
WCCJICIOBAHHMA COBPEMEHHBIX | OTPaCIIH.
IIPOU3BOJICTBEHHBIX CUCTEM; MPOEKTHOH | 2. Opranuzanus u
JESITEIbHOCTH CTYACHTOB IO pa3paboTKe | MPOBEIEHUE IMPEIMETHBIX
M ONTUMHU3ALMHA  TEXHOJOTHMYECKHUX | OIMMIKAA M y4acThe B
CHUCTEM, CBS3aHHOW €  pCIICHUEM | KOHKypcax
peallbHBIX  MPOM3BOJACTBEHHBIX 3a/ay; | MpodeccrnoHalIbHOTO
NPOXOXKICHUS 4Yepe3  Pa3sHOOOpa3HbIE | MacTepCTBa.
UTPOBBIC, TBOpYECKUE, (ecTUBAIbHbBIE | 3.YUacTHE B EXKETOAHBIX
dbopMBI, TpeOyIONIMEe aHATU3a CIOXKHOTO | aKIIHSIX CTYJACHUCCKHX
00BeKTa, TIOCTAHOBKA OTHOCUTENBHO | CTPOUTEIBHBIX OTPSI0B

HEro IpeoOpa3oBaTEbHBIX 3a/1a4 ISl UX
ONTHUMAJIBHOIO PEIICHUS.

CTpyKrypa u coaepkaHue y4eOHOU AU CHUIIIHHBI
JlucuumiuuHa mpenojaercs cTyaeHTamM B 3-om cemectpe. OOmas TPyAOEMKOCTh TUCIUILIAHBI

cocTaBsIeT 4 3aueTHBIX eUHMIIEI, 144 ak. Jaca.
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1 CTATHUKA Y01 20
1 |OcHOBHBIE TIOHSATHS UM AaKCHUOMBI| 2 1 - - 1
CTaTHKH.
2 |CucremMa CXOIAIIUXCS CHII. 5 1 - 2 2
3 |Teopus map cui. - - 2
4  |IIpuBeneHue cuCTeMbl CUII K LeHTpY.| 3 | 1 - - 2
VYcnoBust paBHOBECHS.
5 |IInockas cucrema cuiL 711 - 2 | 4
6 |Tpenwue. 2 - - - 2
7 |lIpocTpaHCTBEHHAas cCTEMA CHIL. 5 |1 - - 4
8 |LeHTp TsDKECTH. 6 | - -1 2] 4
2 KUHEMATHUKA YO2 20




9 |KuHemaTHKa TOUKH. 711 2 | 4
10 |IIpocreitmme nBUkKEeHUs TBepAoro| 9 2 | 6
Tena.
11 |ILmockoe qBUXKEHUE TBEPIOTO TEa. 8 2 2 6
12 |Cdepuueckoe aBMKEHUE TBEpAOro| 2 - - 2
Tena. JiBrxenue CBOOOIHOTO
TBEPJOTO Tela.
13 |CnoxxHoe TBM)KEHUE TOUKH. 6 | - 2 | 4
14 |CnoxxHOe IBM)KEHHE TBEPIOTO TEa. 3 - - 3
3 JUHAMUKA Y03 20
15 |BBemenue B nguHamuKy. 3akoHsl| 2 | 1 - 1
JTMHAMHKH.
16 |duddepennmansabie ypaBHeHus| 7 | 1 2 | 4
JBHKEHUSI CBOOOTHOM TOYKH.
17 |HecBoOomHoe w©  orHOcurelibHOEe| 4 - 2 2
JBYKEHUS TOUKH.
18 |[IpsmonmueliHbIie KoNebanus Toukn. | 12 | 2 2 | 8
19 |BBenenue B JTUHAMUKY
MexXaHW4YecKor cucreMbl. ['eomerpuss| 4 | 1 2 |1
Macc.
20 |Teopema O ABWKEHMM LieHTpa macc| 6 | - - | 6
CHUCTEMBI.
21 |Teopemsbl 00 m3MeHeHHUU KoimuecTBa| 7 | 1 2 | 3
IBWJKCHUS MaTepUaIbHOH TOYKH U
CHCTEMBI.
22 |Teopembl 00 W3MEHEHHH MOMEHTa 1 2 | 2
KOJINYECTBA JIBYDKEHUS
MaTepUATbHOMN TOYKHU u
KHHETHYECKOTO MOMEHTa
MEXaHUYECKON CUCTEMBI.
23 |Teopema 00 u3MeHenun| 6 | 1 2 | 3
KMHETUYECKOM SHEPTHH.
24 |llpunoxkeHne oOmmx TeopeM K| 4 | - 2 | 2
JMHAMUKE TBEPJIOTO Tela.
25 [[puamun  [{amamOGepa. Meton| 6 - 2 | 4
KHHETOCTaTUKH.
26 |DneMeHTapHas TEOpHs yaapa. 2 - - 2
27 |IIpuHIHI BO3MOXHBIX| 4 - 2 2
IIepeEMELICHUN.
28 |OOuiee ypaBHEHHE AUHAMUKH. 2 | - - |2
29 | duddepennmansase ypaBHeHus1| 4 | - 2 | 2
NBIDKEHHUSA CUCTEMBI B OOOOIIEHHBIX
KOOp/IMHATaXx.
30 |Manble xonmeOaHHMS CHUCTEMBI OKOJO| 2 | - - | 2
MIOJIOKEHHUS YCTOMYUBOTO
paBHOBECHSI.
Buja npomexyTouHoii aTTecTannu JK3aMeH 40
144/ 36/1
18/6 90 100
18 2




Coaep:kaHue JIEKIHOHHOTO Kypca

TeMbl JeKINHA.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
4acoB

YuedHO-
MeTOANYecCKOoe
ob0ecneuenmne

1

3

Jlexiug 1. OcHOBHBIE MOHATHS M AKCHOMBI cTaTUKU. CHcTeMa
CXOAAIIMXCSH CHJI.

1. OCHOBHBIE ITOHSATHS CTATHUKU.

2. AKCHOMBI CTaTUKH U UX CJIEJICTBHS.

3. Cps3u 1 peakuuu cBsized. [TpuHIMI 0CBOO0XKIAEMOCTH OT CBS3CH.
OCHOBHBIE BUJIBI CBS3EH.
4. TlonsiTue cuctemsl cxoasimmxcs cui. [IpuBeaeHue cucTemsl
CXOAIIMXCS CUJI K PABHOJIEHCTBYIOILIEH.
5. YciaoBust paBHOBECHS CUCTEMbI CXOJIAIIMXCS CUIL.
6. Teopema 0 paBHOBECUU TPEX HEMAPAILICIBbHBIX CHIL.

1,2,3,6

Jlexuus 2. Teopust map cuJ. IlpuBenenne cucremMbl CHII K LEHTPY.
1.ITapa cuin. MoMeHT napsl (Kak BEKTOP).

2. MOMEHT CUJTbI OTHOCUTENIBHO LIEHTPa (KaK BEKTOD).

3. Teopembl 00 SKBUBAJICHTHOCTH U CIIOKEHUU TIap U MX CIICJICTBUS.
4. [IpuBeieHne MPOU3BOILHOM CUCTEMBI AP K MPOCTEHIIEMY BUY.
5. YcnoBus paBHOBECHS CUCTEMBI Tap.

6. [loHATHE TTABHOTO BEKTOPA U TIIABHOTO MOMEHTA CUCTEMBI CHJL.
OcHoBHast TeopeMa cTaTuku (Teopema IlyaHco o nmpuBeaeHun
IIPOU3BOJILHON CHCTEMBI CHJI K IaHHOMY LIEHTpY). YacTHbIe ciiyyan
MIPUBEICHUS CUCTEMBI CHUIL.

7. YcnoBus paBHOBECHS ITPOU3BOJILHON CHCTEMBI CHIL.

8. Teopema BapuHboHa 0 MOMEHTE paBHOAECHCTBYIOLIEH.

1,2,3,6

Jlexuns 3. Ilnockas cucrema cuil. [IpocTpaHcTBeHHAs cucTeMa CHJL.
1. MOMEeHT cuIIbl OTHOCUTENBHO TOUKH (Kak anreOpanyeckas BEIMUUHA).
2. MomMeHT napsl (Kak anredpanyeckasi BETUUNHA).

3. [IpuBeneHne IOCKOM CUCTEMBI CHJT K POCTEUILIEMY BUITY.

4. YcnoBus paBHOBECHS MJIOCKOW CUCTEMBI CHII. Y paBHEHHUS paBHOBECHUS
IPOM3BOJILHOMN TIIOCKOM CUCTEMBI chJ (TpU (GOPMBI).

5. IIpuBeieHre NPOCTPAHCTBEHHOW CHCTEMBI CHJI K IPOCTEHIIEMY BUAY.

1,2,3,6

Jlexnus 4. KuneMaTnka TOUKH.

1. Ilpeamer u 3ajaul KUHEMATHUKH.

2. CriocoOnl 3a4aHusl ABM)KEHHS TOYKH.

3. CKOpOCTh U YCKOPEHHE TOYKHU MTPU BEKTOPHOM CIIOCO0€ 3aaHus
nekeHnss. CKOpOCTh U YCKOPEHHE TOYKU MTPH KOOPJUHATHOM CIIOCO0e
3a/laHusl ABMKEHUS (B IEKApTOBBIX KoopauHartax). CKOpocTh U
YCKOpPEHHUE TOYKH MPU €CTECTBEHHOM CIIOCO0€ 3aJaHUs IBUKCHUSI.

1,2,3,6

Jlexuus 4. IIpocreiimme JBMKEHUs] TBEPAOIro Tesa.

1. IToctynaTtenbHOE ABUKEHUE TBEPJOTO Tena. Teopema o
ITOCTYIIATEIbHOM JBUKEHUHN. Y PABHEHUS MTOCTYIATEIBHOIO JBUKEHUS
TBEPIOTO TeJA.

2. BpamarenpHo€e IBHKEHUE TBEPAOIO TeIa BOKPYT HEMOABUKHOMU OCH.
YpaBHEHHE BpalaTEIbHOIO ABUKCHUS TEIA.

3. YrnoBasi cCKOpOCTb U YTJIOBOE YCKOpEHHUE Teua (Kak aaredpanyeckue
BEJIMYMHBI). BEKTOPHI yri10BOI CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tena.

4. CKOpOCTb M YCKOPEHHE TOUKH TBEPJIOTO TEJNA, BPALAIOIIETr0Cs] BOKPYT
HEMOJIBUKHON OCU. BEKTOpHBIE BBIPAKEHUSI OKPYKHON CKOPOCTH,

1,2,3,6




BpAaIllaTeIbHOTO U IIEHTPOCTPEMUTENIHHOTO YCKOPEHHIA.

Jlexuus 5. Ili1ockoe IBHKeHHE TBEPAOTO Tejia.

1. CRoiicTBa IJIOCKOTO IBMKCHHS. Y paBHEHUS ABUKEHUS TIIIOCKOM
¢burypsl. Paznoxenue miockoro JBUXKEHHS Ha MOCTyNaTeIbHOE
JBUKEHHME BMECTE C IOJIFOCOM U BpallleHUE BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOYEK IJIOCKOU (DUTYPBI U €€ CIIe/ICTBUS.

3. MrHoBeHHBI# IeHTp cKopocTeil. CriocoObI HAX 0K ICHUS
MI'HOBEHHOTO IIEHTpa ckopocTell. OnpeesieHne CKOpocTe Touek
IJIOCKON (DUTYPBI C TOMOIIbI0 MTHOBEHHOT'O IIEHTPa CKOPOCTEH.

4. Teopema 00 YCKOpPEHHSIX TOUYEK TUIOCKOH Gurypsl. [TorsTHe 0
MT'HOBEHHOM IIEHTPE YCKOPEHHUH.

1,2,3,6

Jlexuus 6. BBegenue B AMHAMUKY. 3aKOHBI JTMHAMHMKH.
Juddepenunanbable ypaBHeHHs IBHKeHUsI CBO0OOHOM TOYKH.

1. IIpenMeT TMHAMMKH, OCHOBHBIE ITOHITHS U ONpeAEICHUs. 3aKOHbBI
nuHaMHKH (3akoHbl ["amuies-HproTona). OCHOBHBIE 337jaul JMHAMUKHY.
OCHOBHBIE BUIbI CUIL

2. luddhepennumanbHbie ypaBHEHUS IBHKCHHUS MAaTEPHATbHON TOUKH.

3. Pemenue nepBoii 3aja4yu JUHAMUKHA TOYKH. Perienue BTopoi
3a/1a4l JUHAMHUKU TOYKU IIPU NPSMOJUHEHHOM ABMKEHUH (Cllydau:
IIOCTOSIHHOM CHJIBI; CHJIBI, 3aBUCSILIEH OT CKOPOCTH; CHJIBI, 3aBUCSILEH OT
I0JIOXKEHUS TOUKH; CUJIBL, 3aBUCALIEH OT BpeMeHHU). EcTecTBEeHHBIE
YPaBHEHUS ABUKCHUS MaTEPUATIbHOU TOUKH.

4. Pemenue BTOpo# 3ajaun JUHAMUKY IPY KPUBOJIUHEHHOM JABHKEHUN
TOYKH.

1,2,3,6

Jlexuus 7. llpsimoiuHeliHbIe KOJIeOAHUS TOYKH.
1. CBoOOgHBIE KOJIEOAHUS.

2. CBobGoaHbIe KoneOaH!s IPU HATMYUU TPEHUSI CKOJIbKEHHUS.
CBoOoHBIE KOIE0aHUs IPU JIMHEHHO-BA3KOM COMPOTHBIICHUU.
Arneproan4ecKkoe ABMKEHNE TOUKH.

3. Beinyxaensble kosnebanusi. BolHyKeHHbIE KOJIeOaHUs TPpU HATMYUH
JIMHENHO-BA3KOT0 CONPOTUBIIEHUS Cpe/ibl. ATIEpUOINYECKOE JBUKEHHE
TOYKH.

4. SInenue OueHuil. SIBeHne pe3oHaHca.

1,2,3,6

Jlexuus 8. BBegenne B JTMHAMUKY MeXaHUYECKOH CHCTEMBI.
I'eomerpust macc. Teopembl 00 H3MEHEHNH KOJIMYECTBA IBHKCHUS
MaTepHAJIbHON TOYKH M CHCTEMBI.

1. Mexannueckas cucteMa. BHenHue u BHyTpeHHue cuiibl. CBoicTBa
BHYTPEHHHUX CHII.

2. llentp Macc cucreMbl. OnpeneneHrne KOOpAUHAT LIEHTPa Macc
MEXaHUYECKOW CUCTEMBI.

3. MOMEHTHI HHEPIIUH CUCTEMBI U TBEPJIOTO T€JIa OTHOCUTEIIBHO OCH.
Pannyc unepuun. Teopema 0 MOMEHTaX UHEPLIMH OTHOCUTEIBHO
napajuiebHbIX ocelt (Teopema [roitrenca-1lITeitnepa). [lenTpobexHbIe
MOMEHTbI HHEPLIUH.

4. KonnyecTBO JBUXEHUS MaTEPUATbHON TOUKH.

5. DIleMEeHTapHBIN UMITYJIBC CHIIBL. IMITyIbC TOCTOSIHHOW M ITEPEMEHHOMN
cuiiel. Teopema 06 UMIyJIbce PaBHOACHCTBYIOLICH.

6. Teopema 00 M3MEHEHUH KOJIMYECTBA JIBI)KCHUSI TOYKU B
g depeHInaIbHON U KOHEUHOM popmax.

7. KonmuuecTBO ABM)KEHUSI MEXaHUYECKOH cucTeMbl. Teopema 00
M3MEHEHUH KOJIMYECTBA JIBHUKEHUS MEXaHUYECKOM CUCTEMBI B
muddepeHranbHoi 1 KoHeyHOH dopmax. ClieacTBuUS.

1,2,3,6




Jlekuus 9. Teopembl 00 ”BMEHEHUN MOMEHTA KOJIMYECTBA ABUKEHUS
MaTepHAJIbHONH TOYKHM M KHHETHYECKOT0 MOMEHTA MeXaHUYeCKO
cucrembl. Teopema 00 U3MEHeHUN KUHETHYECKOI JHEPTHH.

1. MOMGHT KOJIMYECTBA ABUKXCHUA MaTepHaHBHOﬁ TOYKH OTHOCHUTCIIBHO

[IEHTpPa ¥ OTHOCUTEIBHO OCH. Teopema 00 N3BMEHEHUH MOMEHTA
KOJINYCCTBA ABUKXCHUA MaTCpHaHBHOﬁ TOYKHU.

2. KuneTnueckmuii MOMEHT MEXaHUYECKOU CUCTEMBI OTHOCUTEILHO
IIEHTPa ¥ OTHOCUTENBHO OcHu. Teopema 00 U3MEHEHUH KUHETHIECKOTO
MOMEHTA MEXAHNYECKOU cucTeMBI. CIIEICTBUS.

3. PabGota nocrosinHOM cuibl. PaboTa mepeMenHoi cuibl. PaboTa critbl
TspKecTH. PaboTta cuibl ynpyroctu. MOITHOCTS.

4. Kunernueckas SHeprusi MaTepHaIbHON TOYKHU. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPrUH MaTepHaIbHOM TOUKH B
Qg depeHnaIbHON 1 KOHEYHOH popmax.

5. Kunernueckas sHeprusi MEXaHMYECKOW cUCcTeMbl. Berunciienue
KMHETHYECKOM SHEPTUHU TBEPIOTO Tea B Pa3IMYHBIX CIydasX €ro
JIBUKCHHUSL.

6. PaboTa 1 MOIITHOCTH CHUI, IPUJIOKEHHBIX K TBEPJIOMY TEIy, TIPH
MOCTYIATEILHOM U BpaIlaTeIbHOM JBMKEHHUSAX TeJa.

5. Teopema 06 U3MEHEHUH KUHETUYECKOM SHEPTUU MEXaHUYECKOM
CUCTEMBI.

1,2,3,6

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema NMPAKTUYICCKOI0o 3aHATUS. BOl'lpOCbI,
OTpaﬁaTblBaeMbIe HA MPAKTUYCCKOM 3aHATHUH

Bcero
4acoB

Y4yeoHO-
METOANYeCKOoe
odecrmeyeHue

1

3

Cucrema cxoasimmxcsi cuil. PaBHoBecue Tena, HaXOosIIerocs moj
MEeNCTBHUEM CUCTEMBI cxosmuxcs cui. Pacuet gpepm MeTo0M BhIpe3aHus
Y3JI0B.

4,5,7,8

IL1ockast cucrema cuii. PaBHoBecue peryara. MOMEHT CHITBI
OTHOCHUTENIBHO TOUKH. OIpeseneHue peakunii ornop TBEPAOIo TeNa,
HaXOAIIErocs MoJ ACMCTBUEM IIPOU3BOIBHON INIOCKOM CUCTEMBI CHIL.
Teopema Bapunbona. OnpeneneHue peakiiuii ornop U BHyTPEHHUX
peaxkiuil cCucTeM Tell (COCTaBHBIX KOHCTPYKLHUM).

4,5,7,8

HeHTp THAXKECTH. OHpe,I[CJ'IeHI/IC MMOJIOKCHUA LICHTPA TAKCCTH TBCPAbIX
TCJI MECTOAOM pa361/IeH1/1;1 1 MCTOAOM OTPULATCIIBHBIX BCCOB.

4,5,7,8

KunemaTrnka TOYKH. OHpC,I[CJ'ICHI/IC TPACKTOPUHU, CKOPOCTU U
YCKOPCHUSA TOYKH ITO 3aJaHHBIM YPAaBHCHUAM €€ IBMKCHUSI. OHpGI{GJ’IGHI/Ie
CKOPOCTH U YCKOPCHUA TOYKHU ITPU €CTCCTBCHHOM criocooe 3aJaHus et
JIBHUXKCHUA.

4,5,7,8

IIpocreiimme qBHKeHUs1 TBepAOro tena. OnpenencHue
KMHEMATUYECKUX XapaKTEPUCTUK BPAIIATEIbHOTO JIBUKEHUS TBEPAOTO
Tena. OnpeneneHne CKOpocTel U YCKOPEHUIN TOUEK TeNa IIPU
BpallaTelIbHOM JABMXKeHUU. [IpeobpazoBanue npocTeNuX IBUKEHHM
TBEPAOIO TEIA.

4,5,7,8

IL1ockoe nBUKeHUE TBepAOro Teja. OnpeneneHne CKopocTen u
YCKOpPEHUI TOYEK TBEPJOrO Teja IPH IIOCKOM JIBHXeHUH. [1nanbl
CKOpPOCTEW M YCKOpEHUH. MTHOBEHHBIN LIEHTP CKOPOCTEH. MTHOBEHHBIM
LIEHTP YCKOPEHU.

4,5,7,8

Cio0xHOe IBUKeHUe TOYKH. YPaBHEHUS JBUKEHUS U TPAEKTOPHS
TOYKH IIPH CJI0KHOM JiBHKeHuU. ClioxkeHue ckopocTeil Touku. CloxeHue
YCKOPEHUH TOYKU IIPH NEPEHOCHOM MTOCTYNATEIbHOM JIBHKECHUU.

4,5,7,8




CrnosxeHue yCKOPeHH TOUKH NP MEPEHOCHOM BpaIaTeIbHOM JIBU)KEHUU.

IIpsimast m oOpaTHasi 3a1a4M ITMHAMHMKH TOYKH. OnpeenieHue CU 1o
3aJaHHOMY JIBIKeHUI0. OnpeeseHne napaMeTpoB MpsIMOIMHENHOIO
JBUKEHMS TOUKH 10 33JJaHHBIM CHJIaM (TIpU OCTOSIHHOW CHJIE; IIPU CUJIE,
3aBUCALLEH TOJIBKO OT BPEMEHU; IIPH CUJIE, 3aBUCSILEN TOJIBKO OT
M10JIO’KEHUS TOUKHU; IIPH CUJIE, 3aBUCSIIIEN TOJIBKO OT BPEMEHM).
OnpeneneHne napaMeTpoB KpPUBOJIMHEWHOTO ABM)KEHUS TOUKH 110
3aJJaHHBIM CUJIAM.

4,5,7,8

HecB000oaHOE ¥ OTHOCUTEIbHOE ABUKEeHUA TOUYKH. COCTaBIeHUE U
pemenne auddepeHnnanbHbIX YpaBHEHUH IBUKCHUS TOYKH B CIydae
HEeCBOOOIHOTO ¥ OTHOCUTEJILHOTO IBUKEHUS.

4,5,7,8

IIpsimoiuHeliHbIe KoJIe0aHus1 TOUKU. CBOOOTHBIC HE3aTyXaIOIINE
kosiebanus. CBOOOIHBIE 3aTyXatolye KoineOanus. BoIHyKIeHHbIE
koneOanus. Cinyuyail pe3oHaHca.

4,5,7,8

I'eomeTpust macc. Onpenenenye noja0KeHus LIEHTpa Mace
MEXaHUYEeCKOH cucteMbl. OnpenerneHue MOMEHTOB HHEPIIMH TBEPJIBIX TEII.
[Ipumenenue Teopemsl I toitrenca-Ilreitnepa.

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA IBHKEHUS MATEPHAILHOM
TOYKHM U cucTeMbl. Teopema 00 U3MEHEHUHU KOJIMYECTBA JIBHIKCHUS
MaTepuaibHoOi Touku. [IpuMenenue Teopembl 00 U3MEHEHUHU KOJINYEeCTBa
MBUKEHUSI K MCCJICIOBAHUIO JIBHKCHUSI MEXaHUYECKON CHCTEMBI U
TBepaoro Tena. Juddepennuanbuoe ypaBHEHHE TOCTYNATEILHOTO
TIBUKCHHUSI.

4,5,7,8

TeopemMbl 00 H3MEHEHUH MOMEHTA KOJIMYECTBA IBHKCHUSA
MaTepHaJIbHOM TOYKH U KHHETHYECKOI0 MOMEHTA MeXaHMYECKOM
cucreMbl. Teopema 00 U3MEHEHUH MOMEHTA KOJIMYECTBA JIBUKECHUS
MaTepuanbHOl Touku. [IpuMenenne Teopembl 00 M3MEHEHUN
KHMHETUYECKOI0 MOMEHTA K MCCIIE0BAHUIO JBUKCHHSI MEXaHUYECKON
CUCTEMBI M TBepzoro Tena. uddepeHnnanbHoe ypaBHEHUE BPALLEHUS
TBEPAOTO TEJIa BOKPYT HEMOABUKHON OCH.

4,5,7,8

TeopeMa 00 U3MEeHEeHHH KHHeTHYeCKoii IJHEPIrum CUCTEMBI. TeopeMa
00 M3MEHEHUH KHHETHYECKOM OHEPIrun MaTepHaHLHOfI TOYKHM. MOH_IHOCTI).
Kunetnueckas OHEPTIU TBEPAOro TCJIa B pa3JIMYHBIX ClIydasdaX €ro
JABHKCHUAA. PabGora u MOIOHOCTB CHUJI, ITPUJTIOKCHHBIX K TBEPAOMY TCITY,
MpU MOCTYNAaTCJIbHOM M BpalllaTCJIbHOM JABMIKCHUAX TCa. HpI/IMCHeHI/IG
TCOPCMBI 00 M3MEHCHUH KUHETHYECKOM 9HEPTHUHU K UCCIICAOBAHUIO
JIBUXKXCHUA MEXaHUUYECKON CHCTEMEBI 1 TBEPAOTO TCIA.

4,5,7,8

IIpnioxenne 001X TeOpeM K AHHAMHUKE TBEPAOro Tea.
CocraBieHre U MHTerpupoBanue 1updepeHIMaIbHbIX ypaBHEHUI
MOCTYNATEIbHOr0, BPAIIATEIbHOTO U INIOCKOTO IBUKEHUHN TBEPJOTO TEa.

4,5,7,8

IIpuHIUN BO3MOKHBIX NepeMeleHni. CBSI31 U UX YPaBHEHHS.
Knaccudukanus cszeil. BoamokHbie (BUPTyalIbHBIE) EpEMEICHUS
TFOJIOHOMHOM cucTeMbl. Yucno creneneit cB0OOAbl TOJIOHOMHON CUCTEMBI.
[IpuHIMI BO3MOXHBIX epemelieHnid. OnpeeseHne COOTHOEHHUH
MEXy CUJIaMU B MexaHn3Max. OnpeieneHue ypaBHOBEIINBAOIINX CHII
MeXaHU3MOB. [[puMeHeHrne npuHIINIIa BO3MOXKHBIX IEPEMELIEHUH K
ONPEJIETCHUIO PEAKIIMI OITOP COCTABHOM KOHCTPYKIIUH.

4,5,7,8

IMpuanun Janamobepa. MeTo KHHETOCTATHKY.

4,5,7,8

JudpdepeHunanbHbie YPABHEHHUS IBHKEHUA CHCTEMbI B
00001IeHHBIX KoOpANHATAX. Br100p 00001IIEHHBIX KOOPIUHAT
MeXaHU4ecKoi cucteMsl. OnpeseneHrne 0000IEHHBIX CUII CUCTEMBI C
OJTHOM CTerneHbI0 cB00O 1. Onpesesienne 0000IEHHBIX CUIT CUCTEMBI C
NMBYMsi cTerieHs MU cBoOoab!. [IpuMenenne ypaBHenus Jlarpanxa BToporo
poJa sl UCCIEAOBAHUS JBUKCHHSI MEXaHUYECKON CUCTEMBI C OIHOU

4,5,7,8




cTeneHbio cBo0o k1. [IpuMenenue ypaBHenuit Jlarpanxa BTOporo poja
JJIS1 KCCIIEIOBAHUS IBHXKEHUS MEXAHUYECKOW CUCTEMBI C ABYMS
CTEMEeHSIMH CBOOO/IBI.

IlepeyeHnb 1a00paTOPHBIX PadoOT - He NPeIYCMOTPEHbI Y4eOHBIM IIJIAHOM

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB

B()l'[pOCLI AJI CAMOCTOATECIBHOIO H3YYCHUA (3a)laHI/lﬂ)

Bcero
4acoB

Y4yeOHO-
MeTOANYecCKoe
odecrmeyeHue

2

3

Pa3znen 1. CTATHUKA

OcHOBHbBIE NOHATHSA M AKCHOMBI CTATHKH.

Teopemuueckue 60npochwi.

[Ipenmet cratuku. OCHOBHBIC MOHATHUS cTaTUKU. OCHOBHBIE 3a/1a4
CTaTUKHU. AKCI/IOMLI CTaTUKU. OCHOBHI)IG BHUIbI CB?ISGI\/JI.

1

1,2,3,6

CucreMa cxoasimuxcs CHJI.

Teopemuueckue 60npochwi.

[ToHsATHE CUCTEMBI CXOSAIINXCS CHII. PaBHOACHCTBYIOMIAS CXOSAIIUXCS
cui. ['eomeTpuueckuii u anredpandeckuii Crocod onpeaeeHus
PaBHOACUCTBYIOIICH. Y CIIOBHSI PABHOBECHS CUCTEMBI CXOJISIINUXCS CUIT B
anreOpandyeckoil 1 reomeTpudeckoit popmax. Teopema o paBHOBECHH Tpex
HeTapauIeIbHbIX CHIL

Pewenue 3a0au.

PaBHOBecue TBEpABIX TeJ MO JISHCTBUEM ILIOCKON CHCTEMBI
cxoasuxcs cuil. OnpeneneHne omopHbIX peakiuil. Pacder muockoi
(bepMBI METOZIOM BBIpE3aHHs y3JI0B. PaBHOBECHE TBEPABIX TEJ MO
NMEHCTBUEM MPOCTPAHCTBEHHONW CUCTEMBI CXOJISIIIIAXCSI CHIT.

1,2,3,6

4,5,7,8

Teopus map cuJ.

Teopemuueckue 60npochwi.

CrnoxeHue IByX napajjiesIbHbIX CUJI (IIPUBEJEHUE K
PaBHOECHCTBYIOIIEH).

[Tapa cun. MoMeHT napsl (Kak BEKTOp). MOMEHT CHJIbI OTHOCHUTEJIBHO
1eHTpa (Kak BeKTop). B3anMocBsI3p MOMEHTa Tapbl U MOMEHTOB CHJI TTaphI
OTHOCHUTEJIBHO MTPOU3BOJILHON TOUYKH. TeopeMbl 00 SKBUBAJIEHTHOCTH U
CJIO’KEHUH TIap U MX clieACTBUs. [IpuBeieHne Mpon3BOIBHON CUCTEMBI Tap
K IpOCTeNIIeMy BUY. Y CJIOBHS PABHOBECHS CUCTEMBI Map.

1,2,3,6

IIpuBeneHne cucTeMbl CHJI K HEHTPY. Y CI10BHSI PABHOBECHS.
Teopemuueckue 6onpochwi.

Jlemma o mapannenbHOM nepeHoce cuibl. [[oHSTHE TIaBHOTO BEKTOpA U
[JIABHOTO MOMEHTa CUCTeMbI cuil. OCHOBHAs TeopeMa CTaTHKH (TeopeMa
[lyanco o nmpuBeAeHUH MTPOU3BOJIBLHON CUCTEMBI CHIT K JaHHOMY IIEHTPY).
YacTHble ci1y4yau NPUBEIEHUS CUCTEMBI CUJL. Y CJIOBHSI pABHOBECHS
IPOU3BOJILHON cucTeMbl cuil. Teopema BapuHboHa 0 MOMEHTE
ABHOJICVICTBYIOILIEH.

1,2,3,6

IInockas cucrema cuiI.

Teopemuueckue 60npochwi.

MOMEHT CHJIBI OTHOCUTEIFHO TOYKH (KaK anredpandeckasi BETUIHHA).
MomeHT napsl (Kak aaredpandeckas BenuunHa). [Ipusenenue miockon
CHUCTEMBI CWJI K IIPOCTENIIEMY BUAY. Y CIIOBHSI paBHOBECHS IIOCKOM
CUCTEMBI CHJI. Y paBHEHUSI PABHOBECHUS TPOU3BOJIBHON MIIOCKON CUCTEMBI

cu (Tpu
¢dopmbl). CTaTHUECKH ONpPEAeTUMbIE U CTATUYECKH HEOIIpeIeIuMbIe

CHCTEMBI TeJI. Y CJIOBHSI paBHOBECHS phlyara. ¥ CTOMYMBOCTD TeJa MPHU

1,2,3,6




onpokuapiBaHun. KoapuimeHt ycTonanBocTH.

Pewenue 3a0au.

PaBHOBecue TBEpIbIX TEJI MO ASHCTBUEM MMPOU3BOIBHOM MIJIOCKOM
cuctembl cuil. PaBHoBecue cucteM tein. OnpeseneHne BHyTPEHHUX
peakuuii. OnpeneneHue oMmopHbIX peakiuid. PacueT miockoi hepmbl
MetoaoM ceueHuit (Putrepa). PaBuoBecue peruara. [IpoBepka
YCTOMYMBOCTHU TBEPJIOTO TeJa MPU JCHCTBUH ONPOKUIbIBAIOIIEH
Harpy3KkH, orpeseseHne KodpuirenTa ycToiunBOCTH.

4,5,7,8

Tpenue.

Teopemuueckue 8onpochi.

3aKOHBI TPEHUS CKOJIbKEHUS. PaBHOBECHE Tela IPH HAJTUYHUN TPECHUS
CKOJIBKEHUS. YTOJI TPeHUs, KOHYC TpeHUs. PaBHOBeCHE Teja Mpy HATUYUU
TPEeHHsI KaueHus. PaBHOBECHE TBEP/IBIX TEJ NMPU HATMYMH TPCHHS THOKUX
ten. Gopmyna Ditnepa.
Pewenue 3aoau.
PaBHOBecHe Tena M CHCTEM TeJl TIPH Y4eTe TPEHUS CKOJIBKEHUS.
PaBHOBecHe Tela Ha HaKJIOHHOM IUIOCKOCTH. PaBHOBECHE
[WTHHIPAYECKUX U C(HEPUICCKUX TBEPIBIX TEJ MPU HATUIHH TPCHUS
kaueHusi. COMPOTHUBIICHUE MTEPEKATHIBAHMIO.

1,2,3,6

4,5,7,8

IIpocTpancTBeHHasi cuCTeMa CHJI.

Teopemuueckue 6onpochwi.

MOMEHT CuiIbl OTHOCUTENIBHO OCH. B3anMOCBSI3b MOMEHTA CUIIBI
OTHOCHUTEJIBHO OCH U1 MOMEHTA CUJIbI OTHOCUTEIBHO TOUYKH HA 9TOU OCH.
AHaJIUTUYECKOE OIPEIETICHUE [NIaBHOI'O BEKTOPA U TJIABHOT'O MOMEHTA
IIPOCTPAHCTBEHHOM CUCTEMBI CUII. Y PAaBHEHMSI pABHOBECHSI IPOU3BOJIBHON
IIPOCTPAHCTBEHHOM cHUCTeMBI cwil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJIEHCTBYIOIIEN OTHOCUTEIBLHO OCH.

Pewenue 3aoau.

OmnpeneneHue rIaBHOTO BEKTOPA U TJITaBHOTO MOMEHTA CUCTEMBI CHUII.
[IpuBeneHne cucteMsl CUII K JaHHOMY LEeHTpY. IIpuBenenue cucremsel cui
K IIpocTeiiemMy Buy. PaBHOBecHe TBEpABIX TEN U CUCTEM TEIl IO
NEHCTBUEM IPOU3BOJIBHON IIPOCTPAHCTBEHHON CUCTEMBI CHUJI.
OmnpeneneHne ONOPHBIX U BHYTPEHHUX peakuuii. PaBHOBecHe 4aCTUUHO
3aKpEIUICHHBIX TBEPABIX TEIL.

1,2,3,6

4,5,7,8

HeHnTp THXKECTH.

Teopemuueckue 6onpochwi.

[{enTp mapamiensHbIx cuil. @OpMyIIbl A paanyca-BeKTopa u
KOOPJAWHAT LIEHTpa MMapajuIeIbHbBIX CHII. PaBHOEHCTBYIOMIAS CHIT TSHKECTH
TBepaoro Tena. LlenTp Tsoxectu TBepaoro Tena. LlenTp TsokecTH
OJIHOPOJIHOTO Tena (00bema, IIoaau, TUHUH). LIeHTp TsKecTH MI0CKOoM
¢burypsl. LlenTp TspkecTH TMHUU. MeTOo bl HaX0XKIEHUS [IEHTPa TSHKECTH.
Haxoxaenue neHTpoB TsbkecTu npoctemux guryp. Crnocoost
HaXO0KJICHUS [IEHTPOB TSDKECTH TeJl (MHTErpUPOBaHKUE, CHMMETPHS,
pazOueHue, JomoaHeHue (C0Cc00 «OTPUIIATEIIBHBIX» BECOB),
AKCIEPUMEHTAJIBHBIHN €110c00).

Pewenue 3a0au.

Onpezaenenne NOI0KEHUS LIEHTPA TAKECTH OJHOPOIHBIX TBEPABIX Tell
Pa3TUYHBIMH CTIOCOOaMHU.

1,2,3,6

4,5,7,8

Pazgen 2. KHHEMATUKA

KunnemaTnka TOUKH.

Teopemuueckue eonpochwi.

[Ipeamer u 3agaun kuHeMaTUKU. CrIOCOOBI 3aJaHUS IBUKEHUS TOUKH.
CKOpOCTh U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOCO0E 3aaHHUS
newkenus. ['onorpad ckopoctu Touku. CKOPOCTh U YCKOPEHHUE TOYKH MPU
KOOPJMHATHOM CcTioco0e 3aaHusl IBMKEHUS (B IEKapTOBBIX
KOOpJMHATAX ). ECTEeCTBEHHBIN TPEXTPaHHUK, €CTECTBCHHBIC

1,2,3,6

4,5,7,8




KOOpAuHATHbIEC Ocu. LIeHTp 1 pannyc KpuBU3HBI TpaekTOpuu. CKOPOCTh U
YCKOpPEHUE TOYKHU IPU ECTECTBEHHOM CIIOC00€ 3a/JaHusl IBHKCHUS.
YactHble cinyyan ABMIKEHUS TOYKH. [ paduku ABMOKSHUS, TTyTH, CKOPOCTH
Y YCKOPEHHS TOUKH.

Pewenue 3a0au.

HccnenoBanue npsAMoJMHENHOTO IBHKEHUS TOUKH. MccnenoBanue
KPUBOJMHEHHOTO JBUKEHUS TOUYKH (ONPEACIICHUE TPACKTOPHH, CKOPOCTH
U YCKOpEHHsI, Toorpada CKOpoCTH) MPU BEKTOPHOM, KOOPIUHATHOM U
€CTECTBEHHOM CIT0c00ax 3aJaHus IBYIKEHUS TOUKH.

IIpocreiimme ABHKEeHUsI TBEPAOIO Tea.

Teopemuueckue 60npochwi.

[ToctynarenbHoe IBUXKEHUE TBEPAOrO Tena. Teopema o mocTynareaIbHOM
NBUKCHUM. Y PAaBHEHHS IIOCTYIATEIIBHOTO IBMKEHUS TBEPIOTO TeEa.
BpammarenbHoe IBUKEHUE TBEPIOTO TENA BOKPYT HENOABUKHOU OCH.
YpaBHEHME BpaILaTEIbHOIO JBUKCHUS Tejla. YTIIOBask CKOPOCTh U
YTJIOBOE yCKOpEeHHUe Tena (Kak anreOpandeckue BelnuuHbl). CKOpOCTh U
YCKOpEHUE TOYKHU TBEPIOTrO Teja, BPAIAIOIIErocss BOKPYT HEMOABUKHON
ocH. BexTopsl yrioBoil CKOPOCTH U yIJII0BOIO YCKOPEHHUs Tena.
BexTopHbIe BbIpaXXeHUs OKPYKHOM CKOPOCTH, BPAILIATEIILHOTO U
LIEHTPOCTPEMUTENBHOI0 YCKOpeHH. YacTHbIe ciyyau BpalaTebHOTO
NBYDKEHUS Teja (paBHOMEPHOE U PABHOIIEPEMEHHOE BpallCHHE).
Pewenue 3a0au.

Onpenenenne KUHEMaTHYECKUX TapaMETPOB MOCTYATEILHOTO
NBUKEHUS TBepAoro Tena. MccienoBanue BpamaTeabHOro IBUKEHUS
TBEPJIOTO Tejla BOKPYT HENoABWXKHOM ocH. [IpeobpazoBanue npocreimumx
JNBHKEHHUU TBepaoro teina. [lepegaTounbie MEXaHU3MBI.

1,2,3,6

4,5,7,8

IInockoe nBUKEHNE TBEPAOIO TeJIA.

Teopemuueckue 60npochwi.

CBolicTBa INIOCKOTO IBW)KEHUS. Y paBHEHUS ABM)KEHUS IIIIOCKON
¢burypsl. PaznoxeHue niockoro JBUKEHHs Ha MOCTYNATEbHOE JIBUKEHUE
BMECTE C ITOJIFOCOM U BPALLIEHHE BOKPYT MOJI0ca. TeopeMa 0 CKOpOCTAX
TOYEK MJIOCKON (Urypsl U €€ ciaencTBUsA. MTHOBEHHBIN LIEHTP CKOPOCTEH.
CriocoObl Hax0X/1IeHUs] MTHOBEHHOT'O IIeHTpa ckopocTell. OnpeneneHue
CKOPOCTEH TOYEK MIIOCKOW (PUTYpHI C TOMOIIIbIO MTHOBEHHOTO LIEHTpa
ckopocreil. Teopema 00 yckopeHHsIX ToUek MmIockoi ¢purypsl. [Tonsarue o
MIHOBEHHOM LIEHTpe YcKOopeHui. CriocoOb! onpeaeneHus MrHOBEHHOTO
LIEHTpa YCKOPEHUH TUIOCKON (UTypHI.

Pewenue 3aoau.

CocraBieHne ypaBHEHUH JIBUKEHUS TUIOCKON (UTYpHI B €€ IIIOCKOCTH.
OnpeneneHne CKOpoCTeil TOUEeK TBEPJOTro Tela MPH MIIOCKOM JBUKEHHH.
OnpeneneHue yrioBoi CKOpoCTH. MIHOBEHHBIN LIEHTP CKOPOCTEN.
OnpeneneHre yCKOPEHU TOYEK TBEPAOro Tela MPH MIIOCKOM JIBUKEHUH.
OnpeneneHne yrioBoro yCKopeHusi. MrHOBEHHBIHN LIEHTP YCKOPEHHUH.

1,2,3,6

4,5,7,8

Cdepuyeckoe 1BHKeHHEe TBEPAOTO TeJia.

Teopemuueckue 60npochwi.

VYruel Diinepa. YpaBHeHUs cHEepUIECKOTO ABUKEHUSI. MTHOBEHHAs OCh
BpalleHusl. Y paBHEHUE MTHOBEHHOM OCH BpalleHUs] TBEPAOIO Teja Npu
chepruyecKoM ABUKEHUHU. YTIIOBAsI CKOPOCTh M YTIIIOBOE YCKOPEHHE Tea.
OmnpeneneHre CKOPOCTEN 1 YCKOPEHUH TOYEK Tea pu chepruiaeckoM
NMBIDKEHUH. Pacmipenenenne CKkopocTel Touek Tena mpu chepruaecKom
nBUKeHUU. [IpoeKinn CKOpOCTH TOUKH Tela Ha OCU AEKapTOBBIX
KOOpPJIMHAT.

Pewenue 3a0au.

UccnenoBanue chepuveckoro ABUKEHUS TBEPOTO Tela.
[IpocTpancTBeHHas opueHTaLus Tea, YIiibl Diliiepa.

JBu:KeHHs1 CBOOOTHOTO TBEPOIO0 TeJa.

1,2,3,6

4,5,7,8




Teopemuueckue 6onpochwi.

Paznoxenue ABM>KeHHUs CBOOOIHOTO TBEPOTO Tella Ha OCTYNaTeIbHOEe
NBUKEHHE BMECTE C IMOJTIOCOM U c(hepruecKoe JIBIKEHHUE BOKPYT MOJIIOCA.
YpaBHEHUS IBUKEHHUSI CBOOOJHOTO TBepAOTo Teia. HesaBucumocthb
BEKTOPOB YIJIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHHS CBOOOIHOTO Teja OT
BbIOOpA noJitoca. OnpeereHne CKOpoCcTel U yCKOPEHUM TOYEK
CBOOOJHOTO TBEPJIOTO TENA.

Pewenue 3a0au.

VYpaBHeHUsI BUKEHUS CBOOOIHOTO TBepAoro Tena. OnpeneieHue
CKOpPOCTEH M YCKOPEHU# ToueK CBOOOIHOTO Tea.

CJl10:xH0€ IBUKEHHE TOUYKH.

Teopemuueckue 60npochwi.

OTHOCHTENBbHOE, IEPEHOCHOE U A0COIIOTHOE IBU)KEHUS TOUKH. 3aJaHHe
CJIO’KHOTO JBUKEHUS TOUKU. Teopema o cinoxxeHuu ckopocrei. Teopema o
CJIO’KEHUM yCKopeHUH (Teopema Kopuroinuca), KOpuoaucoBo yCKOpEHHUE.
Ciyyau OTCYTCTBUSI KOPHOJIUCOBA YCKOPEHUSI.

Pewenue 3aoau.

VYpaBHenust 1BUKeHUS TOUKU. ClOKEHHE CKOPOCTEN U YCKOPEHUIN TOUKU
(ciyvaii mocTynaTeaIbHOI0 IEPEHOCHOTO ABMXKEHMSI, Cilydait
BpAaIllaTEIbHOI0 IEPEHOCHOTO JBUKEHMUS).

1,2,3,6

4,5,7,8

CJ105kHO€e IBHKEHHME TBEPAOro TeJa.

Teopemuueckue 6onpochi.

CnoxxeHue nocrynaTesbHbIX ABMAKEHUN. CI0KeHHEe BpallleHui TBEPAOTro
TeJa BOKPYT napajuienbHbix oceil. [lapa Bpamenuii. CrojkeHue BpaleHuii
TBEP/Oro Tella BOKPYT Mepecekaronmxces oceit. CrnoxxkeHue
MOCTYIATEILHOTO U BpallaTeJIbHOTO JIBIKeHUM. BUHTOBOE NBUKEHUE.
OO01muii ciryvaid ClI0XKeHHs IBHKEHUN TBEPOTo Tena.

Pewenue 3a0au.

CnoxxeHue noctynaTenbHbIX ABMAKEHUH. CI0KeHHe BpalleHuii TBEpAOTro
TeJa BOKPYT NMapajienbHbIX oceil. MccremoBanne qBUKEHUS
TUTAHEeTAPHBIX U JU(depeHIInaTIbHBIX 3y0UaThIX MEXaHU3MOB C
MATUHAPUIECKUME Kosecamu. Clio)KeHre BpalleHui TBEpI0ro Tela
BOKpPYT Iepecekaronmxcs oceid. MccnenoBanue ABMKEHUS TIaHETAPHbBIX U
g depeHIMATBHBIX 3y0UaThIX MEXaHU3MOB C KOHMYECKUMHU KOJIECaMHU.
CrokeHue NoCcTynaTeIbHOTO ¥ BpalllaTeIbHOIO ABMXKEHUN. BUHTOBOE
NIBIDKECHUE.

1,2,3

4,5,7,8

Paznen 3. IMHAMMUKA

BBenenue B 1MHAMHUKY. 3aKOHBI IUHAMHKH.

Teopemuueckue 60npochwi.

[Ipeamer nuHaMUKHU, OCHOBHBIE TTOHATUS U onpeneneHus. [IpoctpancTso
Y BpeMs B KJIIACCUUECKOW MeXaHuKe. MHepiuaibHble CUCTEMBI OTCYETA.
3aKOHEBI

nuHaMuKH (3aKoHbI ['amines-HeioToHa). MTHEPTHOCTh MaTepHalbHBIX
ren. OcHOBHBIE 3a4a4n JUHAMUKH. OCHOBHBIE BHUIBI CHIL.

1,2,3,6

Juddepenunanbabie ypaBHEeHHs IBHKeHUsI CBOOOIHOM TOYKH.
Teopemuueckue onpochi.

Huddepennunanbable ypaBHEHUS ABMKEHUS MaTEpUAIbHOW TOUKH.
Pemenue nepBoii 3ajaun JUHAMUKHA TOYKH. Perienne BTOpoil 3a1auun
MUHAMHUKU TOYKU IIPU MPSIMOJIMHENHOM JABMKEHUH (ClTydau: NOCTOSTHHON
CHUJIBL; CHJIBI, 3aBUCAILEH OT CKOPOCTH; CHJIbL, 3aBUCSIIEH OT MOJIOXKEHUS
TOYKH; CHJIBL, 3aBUCHIIEH OT BpeMeHHt). EcTecTBeHHbIE ypaBHEHUS
NBUKEHHSI MaTepUaJIbHON TOUKH. Perienne BTopoi 3aaa4n TMHAMUKH IPH
KPUBOJINHENHOM JIBUKEHUH TOUKH.

Pewenue 3a0au.

Omnpenenenne cuil 1o 3aJaHHOMY JBUKEHHIO TOUKH (Cydait
MPSIMOJIMHEHHOTO JIBM)KCHMSI, CITydall KpUBOJMHEHHOTO JIBHIKEHUS).

1,2,3,6

4,5,7,8




Cocrasnenue u perrenue auddepeHuanbHbIX yPaBHEHHH ABHKCHUS
CcBOOOTHON MaTepHaIbLHON TOUKH (CITydau MPsIMOJIHMHEHHOTO U
KPUBOJIMHEHHOTO IBM)KEHHS, CITy4au MIOCTOSIHHBIX U IIEPEMEHHBIX CHII).

HecBoOoaHoe 1 0oTHOCHTEJIbHOE ABUKEHUS TOYKH.

Teopemuueckue 8onpocbi.

HecBobonnoe aBuxeHue ToOUku. J{BI>KEHHE TOYKH 10 33JaHHOM
HEMOABUKHOM KpHBOil. OTHOCUTENBHOE IBH>KEHHE TOUKU. [loHsATHE
IIEPEHOCHON U KOPUOJINCOBOM CUJI MHEPLIMM TOYKU. BiusiHue BpanieHus
3eMiIl Ha paBHOBECHE U IBUKEHUE TEJl.

Pewenue 3a0au.

Cocrasnenue u penienue quddepeHnaaIbHbIX YPaBHEHUH TBHKEHUS
HECBOOOHON MaTepuanbHON TOUKHU (CIydan IPSIMOJIMHEHHOTO 1
KPUBOJIMHEHHOTO JIBUXKEHUS, CITy4al MOCTOSIHHBIX U IEPEMEHHBIX CHII).
CocraBienue u penieHne JudQepeHnnanbHbIX ypaBHEHUH
OTHOCHUTEJIBHOTO JIBUYKEHUS MATEPUATIbHON TOUKH.

1,2,3

4,5,7,8

IIpsiMosiMHeliHbIe KOJIeOaHUSI TOUKH.

Teopemuueckue 6onpocbi.

CBobonnbie kKosebanus. CBOOOTHBIC KONEOAHUS IPH HATTMYNH TPEHUS
cKoJibxkeHus. CBOOOIHBIE KOJIeOaHUsl TP JTMHEHHO-BA3KOM
COIIPOTHUBIICHUH. ATIEpHOIMYECKOE ABIKEHUE TOUKU. BBIHYKICHHbIE
KosieOaHus. Beinyk1eHHbIe K0oJIeOaHus IpU HAJTMYUH JIMHEHHO-BSI3KOTO
COIIPOTHUBIICHUS Cpelibl. ATIEpHOINYECKOE IBIKEHUE TOUKHU. SIBIeHne
OueHuil. SIBneHune pe3oHaHca.

Pewenue 3aoau.

HccnenoBanue cBOOOIHBIX KoJeOaHUM MaTepralbHbIX Tel. BiusHue
Pa3TUYHBIX BUJIOB COMPOTUBIICHUS HAa CBOOOIHBIE KOJIeOaHUs Tea.
BrinyxieHHble KoneOaHus Tena. BiusHue pa3auuHbIX BUJIOB
COIIPOTHBIICHUS HAa BBIHYKJCHHbIC KosieOanus Tena. buenus, pe3oHanc.

1,2,3

4,5,7,8

BBenenue B JMHAMHKY MeXaHH4YeCKOM cucreMbl. I'eomeTpust macc.

Teopemuueckue 60npochwi.

Mexannueckas cucteMa. BHeniHue u BHyTpeHHue cuiibl. CBolicTBa
BHYTpeHHUX cui. {uddepeHnnanbable ypaBHEHUS ABHKEHUS CUCTEMBI.
Macca cucremsl. LlenTp Macc cucremsl. OnpeneneHne KOOpAUHAT IEHTPa
Macc MEXaHUYECKOM CUCTEMBI. MOMEHTBI MHEPLIMHM CUCTEMBI U TBEPAOTO
Tela OTHOCUTENBHO OcU. Paguyc nHepuuy. Belyucienrie MOMEHTOB
WHEpLUHU IpocTenux Tei. Teopema 0 MOMEHTAaxX MHEPLUU OTHOCUTEIIBHO
napauienbHBIX ocelt (Teopema [roitrenca-IITeitnepa). LlenTpoOexHbie

MOMEHTBI HHEPLIMU. DITUIICON] MHEpLUU. [ TaBHbIE OCH U TJ1aBHbIE
MOMEHTBI UHEPLIUU. BbIUKCIIEHME MOMEHTA HHEPLIUU TBEPIOTO TeJla
OTHOCHUTEIIBHO

IIPOU3BOJIBLHON Ocu. IIoHATHE O TeH30pe UHEPLUH.

Pewenue 3a0au.

Onpenenenre NoJ0KEHUS IEHTPAa MaCC MEXaHUYECKON CUCTEMBI.
Boruncnenue oceBbIX U IIEHTPOOEKHBIX MOMEHTOB UHEPIIMH OAHOPOIHBIX
TeJ U CUCTEM TEIL.

1,2,3

4,5,7,8

Teopema 0 ABUKEHUM IIEHTPA MACC CHCTEMbI.

Teopemuueckue 60npochi.

Teopema o aABUKEeHUU LIeHTpa Macc. CaeacTBusl. 3aKOH COXPaHEHUS
NBUKEHUSI LICHTPA Macc.

Pewenue 3a0au.

[IpuMeHeHne TeopeMbl O ABUKEHUU IIEHTPA MACC K UCCIIEI0BAHUIO
MBIDKEHUSI MEXaHUUECKOW CHCTEMBI M TBEPJIOTO TeJa.

1,2,3

4,5,7,8




TeopeMbl 00 U3MEHEHUH KOJIHUYECTBA IBUKEHUSI MATEPUATILHOM
TOYKHM U CHCTEMBI.

Teopemuueckue 60npochi.

KonunuecTBo 1BUKEHUS MaTepUaIbHON TOYKU. DJIEMEHTAapHbBIN UMITYJIbC
cuibl. IMITyTIbC TOCTOSIHHOM W TIEpEeMEHHOM cuiibl. Teopema 00 uMITyJibce
paBHOeHCcTBYOMEH. Teopema 006 N3MEHEHUN KOJTMYECTBA IBHIKECHUS
TO4KH B quddepeHnranbHoi n KoneuHor Gpopmax. KommuectBo
NBIDKEHUSI MEXaHUYECKOU cucTeMbl. Teopema 00 N3MEHEHUH KOJIMYECTBa
MBUO)KEHUSI MEXaHUUYECKOU cCTeMBbl B U PepeHInanbHOl 1 KOHEUHON
dopmax. CriencTBrsl. 3aKOH COXpaHEHHS KOJTMYECTBA IBUYKCHHUSI
MEXaHUYECKOM CHCTEMBI.

Pewenue 3a0au.

[Ipumenenue TeopemMbl 00 U3MEHEHUN KOJIMYECTBA IBUKEHUS K
VICCIIEJOBAHMIO JIB)KEHUS MaTepuanbHOi Touku. OnpeesieHne TiaBHoro
BEKTOPA KOJMYECTB ABM)KCHUS MEXaHHUeCKol cucteMsl. [Ipumenenue
TEOpEeMbI 00 N3MEHEHHH KOJIMYECTBA IBHKCHHS K UCCIICTOBAHHIO
MBUKEHHS] MEXaHUYECKOW CUCTEMbI M TBEPAOTO Tea.

1,2,3,6

4,5,7,8

TeopeMbl 00 HU3MEHEHUH MOMEHTA KOJIU4Y€CTBA IBUKEHUS
MaTepHAIbHOM TOYKH U KHHETHYECKOTr0 MOMEHTA MeXaHU4eCKOoi
CHCTEMBI.

Teopemuueckue sonpochi.

MOMEHT KOJIMYECTBA IBUKEHUS MAaTEPUATIBHOM TOYKH OTHOCUTEIBHO
IIEHTPa ¥ OTHOCUTEIBHO OCH. Teopema 00 N3BMEHECHUH MOMEHTA
KOJINYECTBA ABMKCHUS MATEPUAIBHON TOUKU. KHHETHYECKUMI MOMEHT
MEXaHUYECKON CUCTEMbI OTHOCUTEIBHO IIEHTPa U OTHOCUTEIBLHO OCH.
Teopema 00 U3MEHEHUH KHHETUYECKOTO MOMEHTA MEXaHUYECKOM
cuctembl. CaeACTBUS. 3aKOH COXPaHEHUSI KWHETUYECKOI0 MOMEHTA
MexaHuuyeckoil cucreMsl. Ckameiika JXKykoBckoro. HeoOxonumele ycinoBust
paBHOBecHs JTH000I MEXaHUUECKOH CUCTEMBI.

Pewenue 3a0au.

[Tpumenenue TeopemMbl 00 U3MEHEHUH MOMEHTA KOJIMUECTBA JIBIXKEHUS K
WCCJICIOBAHMIO JBMKEHUS MaTepHaIbHOM ToUkU. OnpenenenHue
KMHETUYECKOTO MOMEHTA MEXaHUUECKOM cuctemsl. [Ipumenenne Teopemsl
00 U3MEHEHHH KMHETHYECKOTO MOMEHTA K MCCJICIOBAHHIO JIBUIKCHUS
MEXaHUYECKOW CUCTEMBI U TBEPAOTO TEA.

1,2,3

4,5,7,8

Teopema 00 n3MeHeHUH KHHETUYECKOI JHEPTHH.

Teopemuueckue 60npocbi.

Pabota nocrosinHoM cuibl. Pabota mepeMenHoi cuibl. Teopema o
paboTte paBHoAelcTBYOIIEH. PaboTta cuibl Tspkectu. PaboTa cuibl
yrnpyroctu. Pabora noctossHHOM cuibl TpeHus. MoutHocts. Koaddumuent
MOJIE3HOTO AeiicTBusA. KuHeTnueckas sHeprus MaTepuaibHON TOUKH.
Teopema 006 M3MEHEHUH KHHETUYECKOM YHEPTUU TOUKH B

Qg depeHIraIbHON 1 KOHEYHOH GopMax.

Pewenue 3a0au.

Brruncnenue paboThl 1 MOIIHOCTH MTOCTOSIHHBIX M IIEPEMEHHBIX CHIL.
[IpumeHnenne TeopemMbl 00 H3MEHEHHH KHHETUYECKON YHEPTUU K
MCCJIEI0BAHUIO JBUKEHUSI MaTEpUATbHON TOUKH.

Teopemuueckue 8onpocui.

Kunernyeckast Heprusi MEXaHMYECKON CHCTEMBI M CITIOCOOBI e€
BBIYHCIICHUSI. BrruncieHne KWHETHYEeCKOM SHEPT UM TBEPIOTO Tea B
Pa3IMYHBIX CIIyYasx ero JABIKeHUs. PaboTa u MOIIHOCTH CHUII,
MPUIOKEHHBIX K TBEPJIOMY TEJy, IPU MOCTYIATEILHOM U BpallaTeIbHOM
MBUXKEHHSIX. PaboTa CHIT TSHKECTH MEXaHUYECKOW CUCTEMBI U TBEPIOTO
Tena. PaboTa BHYTpeHHUX CHII TBEpAOTO Tena. Teopema 006 n3MeHEHUH
KMHETUYECKON IHEPTUN MEXAHUUYECKOMN cucTeMbl. [loTeHInanpHas
SHeprus. Beluncnenne NnoTeHMaIbHOM SHEPIUM MEXAHUYECKOW CHCTEMBI

1,2,3,6

4,5,7,8




Y TBEPJIOTO TeJla. 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKON YHEPIUU
CUCTEMBI.

Pewenue 3aoau.

Boruncnenne KHHETUUECKON S3HEPTUH MaTEPUAIbHBIX TEJ B PA3JIMYHbBIX
ClIy4asix ABUKEHUs. BbrurclieHne KHHETUYECKON YHEPTruU MEXaHUYECKUX
cucreM. [Ipumenenne TeopemMbl 00 U3MEHEHHH KMHETHUECKOW YHEPTUN K
VICCJIEIOBAHMIO JBUKEHUSI MaTEPUANIbHBIX TEI U MEXaHUYECKHX CUCTEM.

IIpunoskeHue 061X TeopeM K JHHAMHKE TBEPIOIo TeJia.

Teopemuueckue 6onpochi.

JuddepeHnnanbabie ypaBHEHUS OCTYATEILHOTO JIBUKEHUS TBEPOTO
tena. JluddepennpanbHoe ypaBHEHUE BpAIATEILHOTO IBYKCHHS
TBEP/IOTO Tella BOKPYT HEeMOABMKHOM ocu. J{uddepeHnmansubie
YpaBHEHHS TUIOCKOTO JBMKEHUS TBepaoro tena. Juddepeniuansabie
ypaBHEHUS c(HeprUIecKOro ABMKCHHS TBEPAOTO Tela.
JuddepeHnmanbHple ypaBHEHHs TBUKSHUSI CBOOOIHOTO TBEPIOTO TEa.

Pewenue 3a0au.

Cocrasnenue u perienue auddepeHnaIbHbIX YpaBHEHHH pa3InuHbIX
JIBU>KEHUI TBEPAOTO TeJa.

1,2,3

4,5,7,8

HMpunoun Janamoepa. MeTo KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna uHepuuu MaTepuaibHON TOUKH. LleHTpoOexxHas 1 KacaTelibHas
COCTaBJISIOLIME CUIIbl HHEpUMH ToukH. [IpuHumn lanambepa A TOUKU U
MEXaHUUYECKOM cucTeMsl. [IpuBeneHne cuil HHEPLMK TOYEK TBEPAOIO Tella
K [IpocTeieMy BUaY (T1aBHbIA BEKTOP U TJIABHBIM MOMEHT CHJI
uHepLuK). JluHaMuueckue peakiuu, 1eHCTBYIOIINE Ha OCh
Bpatnatolerocs tena. Ciydail BpalieHust TBEpAOro Tela BOKPYT €ro
[JIaBHOM LICHTPAJIbHOM OCU MHEPLIUHU. Y paBHOBELIMBAHKE BPAIIAIOIINXCS
Tell.

Pewenue 3a0au.

[Ipumenenue npunuumna Jlanamodepa K UCCIIEJOBAaHUIO ABHKEHUS TOUKH.
MeTo1 KHHETOCTATUKH Ul MaTepUaIbHOU ToUukH. OnpeeneHne riIaBHOTO
BEKTOpA U TJIABHOI'O MOMEHTA CUJI MHEPLIMY MaTEPUAIIBHOIO Tea B
Pa3IMYHBIX CIy4asx €ro ABMWKEHUsA. MeTon KUHETOCTaTUKU IS
MeXaHUYEeCKO# cucteMbl. OnpeieneHne JUHaMHUUECKUX peakiui
MOALINUITHAKOB BPAILAIOIIETOCs TEJA.

1,2,3,6

4,5,7,8

JJieMeHTapHasi Teopus yaapa.

Teopemuueckue 60npochwi.

OcHOBHBbIE MIOHATHUS U OIpesieieHus Teopuu yaapa. OCHOBHOE
ypaBHeHHE TeopuH ynapa. [lomymienus reopun yaapa. OOuiye TeopeMsl
TEOpHH yAapa. ¥Yaap mapa o HeTOABMKHYIO TOBEpXHOCTh. KoaddurmeHT
BOCCTaHOBJICHUA. [IpsMoii eHTpanbHbIi yaap AByX Teil. IIpenensHbie
ciaydan. [ToTepst KHHETHYECKOM SHEPTUM MPHU HEYNIPYTOM yIape IBYX TeJ.
Teopema Kapho.

VY nap no Teny, UMEOIEMY HENOABMXXHYIO OCh BpameHus. LlenTp ynapa.

Pewenue 3aoau.

JleficTBrEe yIapHOM CHJIBI HA MaTEpUAIbHYIO TOUKY. [Ipsamoit
LIEHTPAJIbHBIN yap ABYX Tell. JlelcTBUE yAapHBIX CUII Ha TBEPIOE TEIIO,
MMEIOIIIEE HEMTOJABUKHYIO OCh BPAILICHHUSI.

1,2,3

4,5,7,8

IIpuHIUN BO3MOKHBIX NepeMeleHui.

Teopemuueckue 60npochwi.

Cesi3u 1 ux ypaBHeHus. Kitaccudukanus cBsizeit. Bo3amoxHbie
(BUpTyaJibHBIE) IEpEMELICHHS TOJIOHOMHOM cucTeMbl. Yncio cTeneHei
CBOOOBI TOJIOHOMHOM cHCTeMBI. [IpUHITNT BO3MOXHBIX MEPEMEIICHU.

Pewenue 3a0au.

Onpenenenre TUIOB cBs3ei. Onpenenerne yncia cTerneHeld CBOOO Ik
MEXaHNYECKOM crcTeMbl. OnpeiesieHne COOTHOIEHUN MEKTY BO3MOYKHBIMU

1,2,3

4,5,7,8




nepeMelieHus MU ciucTeMbl. [IpuMenenne npruHIMIIa BO3MOXKHBIX
nepeMeIIeHui K PelIeHHIO 33/1a4 O PAaBHOBECUU CUJI, PUIIOKEHHBIX K
MEXaHUYECKOM CHCTeMe C OJIHOU CTerneHblo cBoOoabL. [Ipnmenenue
MPUHIMIIA BO3MOKHBIX MIEPEMEILECHHUIA K ONPEICTICHUIO PEAKIIUN OTIop
COCTABHOW KOHCTPYKIIUU.

OO011ee ypaBHeHHe TUHAMUKH.

Teopemuueckue 60npochwi.

[TpuHIUT BO3MOXKHBIX TIEPEMEIICHUH B CIIydae ABM)KEHUS CUCTEMBI.
O6miee ypaBHeHHe quHaMUKU. OO0OIICHHBIE KOOPAMHATHI U 0000IICHHBIC
CKOpOCTH MexaHuueckor cucreMbl. O0o0mmenHbIe cuibl. O0miee
YpaBHEHHE JMHAMHUKH B 000OIIEHHBIX CHJIax. Y CJIOBUS paBHOBECHUS B
0000IIEeHHBIX KOOPMHATAX.

Pewenue 3a0au.

Onpenenenne 0000IIEHHBIX CUIJI MHEPIIUH B CUCTEMaX C OJHON M JBYMS
creneHsaMu cBoOo b1, [IpuMenenune o01iero ypaBHeHUS! TUHAMUKHI K
WCCIICIOBAaHHIO IBMYKCHUSI MEXaHHMUYECKOW CHCTEMBI C OTHOM CTEIICHBIO
cBoOoxb1. [IpumMenenne o0mero ypaBHeHHs AMHAMUKH JIISI OTIPEICIICHUS
BHEIIIHUX BO3JCHCTBUI U ITAPAMETPOB MEXAHUYECKOU CHCTEMBI.

1,2,3

4,5,7,8

JAunddepennunaibHbie ypaBHEHUS IBUKEHHS CUCTEMBI B
00001IEHHBIX KOOP/AMHATAX.

Teopemuuecxue 680NpocCyHL.

Onpenenenre 000OIIEHHBIX CUIT B CUCTEMAaX C OJHOM U JIByMs
cTeneHsMu cBo6oabl. JluddepeHunanbabie ypaBHEHUS JBUKEHUS
MEXaHUYECKOW CUCTEMBI B 0000IIEHHBIX KOOpAMHATaX (YpaBHEHUS
Jlarpanxa Broporo poaa). Kunernueckuit norenuuan. Marerpan snepruu
M HUKJINYCCKHUEC KOOPANHATLI.

Pewenue 3a0au.

BrisiBieHne 0000111€HHBIX KOOPAMHAT MEXaHUUECKOH CUCTEMBI.
Omnpenenenne 000OIIEHHBIX CUJI B CUCTEMAX € OJJHOM M IBYMs CTETIEHSIMHU
cBo0Ooabl. CocTaBnenue ypaBHeHu Jlarpanka BToporo poaa Juist
MEXaHUYECKUX CUCTEM C OHOHN U ABYMS CTENEHSIMH CBOOO/IBI.
[Ipumenenne ypaBHeHuii Jlarpanxka BTOpOro pozia K UCCIIEIOBAHUIO
NBYDKEHUS CUCTEM C OJJHOM M IByMsl CTETIEeHsAMHU cBOOObI. Onpenenenue
KHHECTHYCCKOTI'O ITOTCHIIMAJIa MEXaHUYECKON CHCTEMBI.

1,2,3

4,5,7,8

Mauibie KoJ1e0aHUsI CHCTEMbI 0KOJIO MOJI0OKEHUSI YCTOHYHBOTO
paBHOBeCHSI.

Teopemuueckue 60npochwi.

[Tonsitne 06 ycTounBOCTH paBHOBecHs. OMpeeieHre MOI0KEeHUMA
paBHOBecHUs cucTeMbl. Kputepun ycTOHYMBOCTH MOJIOKEHUS! PABHOBECUS
cuctembl. Masblie cBOOOJHbIE KOJI€0aHUSI KOHCEPBAaTUBHOM CHCTEMBI C
OJIHOM CTeTeHbI0 CBOOOIbI OKOJIO MOJIO0XKEHHS YCTOWYUBOTO PAaBHOBECHSI.
HccnenoBanue cBOOOIHBIX KOJIEOAaHUN MEXaHUYECKON CHCTEMBI C ABYMS

CTETIeHSIMHA CBOOO/IbI OKOJIO MOJIOXKEHHS YCTOWYMBOTO PABHOBECHSI.
Marsie 3aTyxaroIne U BBIHY)KICHHBIC KOJICOaH!SI KOHCEPBATUBHOM
CUCTEMBI C OHOU CTETIEHbIO0 CBOOO/IBI OKOJIO MOJIOKEHHUS YCTOHIUBOTO
paBHOBecus. Maibie cBOOOAHBIE KOJIeOaHUsI KOHCEPBATUBHOM CUCTEMBI C
MBYMsI CTETIEHSIMU CBOOOBI OKOJIO MOJIOKEHUS YCTOHYHBOTO PABHOBECHS.
Marnsie BBIHYXACHHBIC KOJIEOaHUSI KOHCEPBATUBHOW CUCTEMBI C IByMsI
CTETICHSIMH CBOOOIBI OKOJIO TIOJIOKEHUSI YCTOMUHNBOTO PABHOBECHSI.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX MajIbIX KOJIEOAHMI MEXaHUUECKON CUCTEMBI C
OJTHOM cTerneHblo cB000 1. MccenoBanme BRIHYKIEHHBIX MaJTbIX
KoJIeOaHHMI MEXaHUYECKOM CUCTEMBI C OJHOM CTEIIEHbIO CBOOO/IBI.
HccnenoBanme CBOOOIHBIX MAIBIX KOJIEOAHWIT MEXAaHUYECKON CUCTEMEI C
MBYMsI CTETIEHsIMU CBOOOBI. VccnenoBanre BEIHYKICHHBIX MaJIbIX
KOJICOaHMIT MEXaHNYECKOM CUCTEMBI C IByMsI CTETICHSIMU CBOOO/TBI.

1,2,3

4,5,7,8




PacuyeTrHo-rpaduyeckasi padbora He MpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTebHbIC TEXHOJIOTHHI
IIpu peanuzamuu ydeOHOro Marepuanga Kypca HCHOJb3YIOTCA pPa3JInyHble 00pa3oBaTelbHbIE

TEXHOJIOTUH, CHOCOOCTBYIOLIME CO3/1aHUI0 aTMOC(epbl CBOOOTHONW M TBOPUYECKOW AMCKYCCHM KaK MEXIy

IpernojiaBaTeseM U CTyJeHTaMH, TaK U B cTyleH4eckol rpynne. Llenbto npu 3ToM siBiseTcst BbIpabOTKa y

CTYZICHTOB HaBBIKOB U KOMIIETEHILIUH, I03BOJIIOLINX CAMOCTOSTEILHO BECTH UCCIIEI0BATEIbCKYIO U HAY4YHO-

MeJaroru4ecKyro padory.

[Ipy  wm3ydenum  pucuumMHbl — «Teopermyeckas  MEXaHHKa»  NPUMEHSAIOTCA  CIEYIOLIHe
00pa3oBareyibHbIE TEXHOJIOTHUH:

—  KJIACCHYECKOE JIEKIIMOHHOE 00Y4YEeHHUE C UCIIO0Ib30BAHMUEM HAIJISAHBIX IOCOOUH;

— IPOBEICHHE JIEKLIUN IPU MOJJIEPKKE MYJIbTUMENA,

— TPOBEJEHHE NPAKTUYECKUX 3aHATUH C pELICHHEM IMPUMEPOB Y JIOCKH, a TaKXKe IpH MOJIECpIKKe
MyJIbTUMEHNA, CAMOCTOSITEIIbHOE PELICHHE 3a/1a4 00y4aroIIUMHKCS B IPUCYTCTBUU IIPENIOAABATES;

— npoOJeMHBIH NOIXO0;

— Pa3sHOYpOBHEBOE 00YUYECHHUE;

— CaMOCTOSITEJIbHOE H3yYeHHE JUCLUIUIMHBI OOy4yaroIMMHUCS NpU IOMOLIM Y4YEeOHBIX IEYaTHBIX MU
3JIEKTPOHHBIX U3AaHUN;

—  HMH()OPMALMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJOIMM — B HMHCTUTYTE HMEIOTCA CIELUaTU3UPOBAHHbIC
MOMEMICHUSI IS CaMOCTOSITENIbHONW pabOThl, OO0OPYHAOBaHHBIE TEPCOHAIBHBIMA KOMIIBIOTEPAMH C
BBIX0JIOM B VIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OUOINOTEYHOH CUCTEME;

— HMHTEPAKTUBHBIN ITI0OCCAPUH 110 TEOPETUYECKON MEXAHUKE;

— METOJAMYECKHE yKa3aHUA (B TOM YHCIIE B 3JIEKTPOHHON (popMe) 1o pa3IuyHbIM pa3zesaM JUCLUILIHHBI.

CamocrosiTenbHas padoTa CTyJ€HTOB POBOAMUTCS IO/ PYKOBOACTBOM IIpENoaBaTeliel, ¢ OKa3aHueM

KOHCy.]'IBTaI_II/Iﬁ " IOMOIIHA IpU NOATOTOBKE K KOHTPOJIbHBIM pa60TaM, BBIIIOJIHEHUH JTOMAIIHUX 3aJJaHHI

DoH/ OLICHOYHBIX CPEICTB

@OHJ OLIEHOYHBIX CPEICTB MO JIUCUUIUIMHE O00ecredyrBaeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4eHMsI (KOMMIETEHUMH M HMX HHAUKATOPOB) IOCPEACTBOM MEPONPUATUN TEKYIIETo,
pY6€)KHOFO H IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHE.

CBs13b Mex1y GOpMUPYEMBIMU KOMITIETEHIIUSMU U (pOpMaMHU KOHTPOJISI UX OCBOEHUS IIPEJICTaBICHA B
cieayromien Tadauue:

HaunmenoBaunue
Ne Kon n HanMeHoBaHue HHIUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX o
n/a JOCTUXKCHUA KOMIICTCHIIUN OLICHOYHOI'0 CPCACTBA
pasnenoB (TemMbl)

BxoaH01 KOHTPOJIb

Bomnpocel BXOgHOTO
KOHTPOJIs (YCTHO)
ATTecTanys pa3aenoB, TEKYIIHA KOHTPOJb YCIIEBAEMOCTH

1 | BxoaHoi KOHTPOJIH

1 Craruka 3- YKE-1 PasHoypoBHEBBIE 3a1a41 1
V- VKE-1 3a1aHUS
B- YKE-1 Pacuetno-rpaduueckue
paboThI

YcTHbIl onpoc B popme
cobeceoBaHus.




2 Kunemartuka 3- VKE-1 Pa3zHoypoBHEBBIE 3amauu U
V- VKE-1 3aJlaHus
B- YKE-1 Pacuetno-rpaduueckue
3-OI1K-3 paboThI
V-OIIK-3 YcrHbIl onpoc B hopme
B-OIIK-3 co0ecenoBaHusl.

3 Jnnamuka 3- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
V- VKE-1 3a7aHus
B- YKE-1 Pacuetno-rpaduueckue
3-OI1K-3 paboThI
V-OIIK-3 YcrHbIl onpoc B hopme
B-OI1K-3 co0eceToBaHusl.

[TpomexxyTouHas aTTectanus
1 | Dxsamen VKE-1, OIIK-3 Bonpockr i oxsameny
(ycTHO)

BXO)IHOﬁ KOHTPOJIb ITPEAHA3HAYCH JIS BBIABJICHUA HpO6CJIOB B 3HAHUAX CTYACHTOB U T'OTOBHOCTH UX

K [TOJIY4YEHHUIO HOBBIX 3HaHUHN. OLICHOUYHbIE CPEJCTBA JUIsl BXOJHOI'O KOHTPOJIS MIPEACTaBIAI0T cO00il BOIIPOCHI,

KOTOPBIE 3aJIaI0TCSI CTYJICHTaM B YCTHOH (opme.

BOl'[pOCI)I K co0eceJ0BaHHIO

MareMaTHnka

© oo NN
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13.
14.
15.

16.
17.

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

24.

Teopema I[Tudaropa.

TeopeMa 0 1MHE qUAroHaau IPSIMOYIOJBHOIO MapajuleIenuIea.
Teopema cuHYCOB.

Teopema KOCHHYCOB.

JlnvHa OKpyKHOCTH. JIIMHA 1yTH OKPYKHOCTH.

[Tnomaau mpoctedmmx Guryp.

OOBembl MpocTeHIINX TelI.

Bekrop. CiioxeHne BEKTOPOB. Y MHOKEHUE BEKTOpA HA YUCIIO.
IIpoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOCKIUAX.

. CkansipHO€ IPOU3BE/IEHUE IBYX BEKTOPOB.
. BekTopHO€E nipon3BeeHuE IBYyX BEKTOPOB.
. IIpsmoyronbHas nekaproBa cucreMa koopauHat. IlosmspHas cucrema koopauHar. LlwimHapudeckas

crcremMa koopauHat. DopMyIIbl TIEpexo/1a OT OJHON CHCTEMBI KOOPIMHAT K JPYTOM.

JlelicTBUS HaJl BEKTOPAMH, 3alaHHBIMU CBOMMH KOOP/AMHATaMHU.

ITpouzBonHas GpyHkuuu. Tabauua Npou3BOIHBIX.

[IpaBuia BeIYMCICHUS TPOU3BOAHON (TIOCTOSHHON BEIWYHHBI, CYMMBI, IPOU3BEACHUS, APOOH, CIOKHON
(GyHKINH, TapaMeTPUYECKH 3aJaHHOH (QYHKITUH).

Heonpenenennsrit uaterpan. Tabmuia nHTErpasios.

OcHOBHBIE CBOWCTBa HEOIPEACIICHHOr0 WHTerpaina (uHrerpan auddepennuana, auddepermuan
WHTETpaja, IPOU3BOIHAS HHTETPAJa, MHTETPAJ CyMMBI).

Omnpenenennpiit uaTerpan. ®opmyna Herotona-JlenGuua.

KpatHble unTerpass.

KpuBonunelinblii nuaTerpan 1-ro u 2-ro pona.

Juddepenunanbupie ypaBHeHU. [lopsiiok ypaBHEeHUSI.

OOmiee pemieHne (MHTErpan) 0OBIKHOBEHHOTO UG GepeHIInaTbHOIO YpaBHEHHUS.

YactHoe pemieHHe OOBIKHOBEHHOro auddepenuumansHoro ypaBHeHus. 3amaua Komm. Teopema o
CYIIECTBOBAHUHU U €JUHCTBEHHOCTH peleHus 3a1aun Komm.

OcHoBHbI€ BUbI JU(GEpEeHIINATBHBIX YPABHEHUH U METOJIbI X PELICHHUS.



PDu3zuka

25. Cucrema otcuera. [ToHATHE CKOPOCTH M YCKOPEHHUS TOUKH.

26. YrIii0Basi CKOPOCTh M YTJI0OBOE YCKOPEHHE TBEPAOIo Tea.

27. IlepBsrii 3akoH HeroToHa. HEpIMaabHbIe CHCTEMBI OTCUETA.

28. Bropoii 3akoH HetoToHa. THEpTHOCTH MaTepUaIbHBIX TEII.

29. Tperwnii 3akon HproToHa.

30. HeuneprmaibHbie cucTeMbl 0TcueTa. CHIIbI HHEPITUH.

31. 3akon BcemupHOro TsroreHusi. Cuiia TSXKECTH U BEC Tea.

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

33. Mexanuueckas cucremMa. BHelHre 1 BHyTpeHHHE CHIIbL. M30mupoBanHas cucrema.
34. 3aK0H COXpaHEHUS UMITYJIbCA.

35. DHeprus, paboTa, MOITHOCTD.

36. 3aK0H COXpaHEHUS YHEPTUH.

37. Yap aGCONIOTHO YIPYTUX U HEYNPYTUX Tell.

38. MoMEeHT MHEpLXHU TBEPAOTO TeIa OTHOCHTEIBHO OCH.

39. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.

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

41. JlaBneHue B *KUAKOCTH U rase. 3akoH [lackans. 3akon Apxumena.

42. JIrxkeHue Teln B )KUIKOCTAX U ra3ax. JlIobosoe conporusnenue. [logpeMHuas cuna.

HauepraTeabHasi reoMeTpUs U HHKeHePHAasi rpaguka

43. Meton npoekuuii. [IpsmoyroiabHOe npoenupoBaHue.

44. IIpoerupoBanue orpe3ka npsimoi. Criocod npsMoyrojabHOro TPEYrojJbHUKA.

45. BzauMHOE TI0JIOKEHUE TIPSIMOM U TNTIOCKOCTH. YTOJI MEXKIY MPSAMOU U TIIIOCKOCTHIO.
46. ITonobue. LlenTpanbHas u 3epKaabHast CHMMETPHSL.

47. IloctpoeHue NpoeKInil OKPY>KHOCTH.

48. BunToBas TUHUS.

49. TIoBepXHOCTH U TeJa BpallleHHs.

50. AKCOHOMETPUYECKHE MPOEKIIHH.

OueHoYHbIE CPEACTBA /IS TEKYLIEro KOHTPOJIs
Texymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMbIM MOHUTOPUHT YPOBHS YCBOCHUS 3HAaHUU U

(GopMupOBaHUS YMEHUH U HABBIKOB B T€YEHUE ceMecTpa. TeKyluid KOHTPOJIb 3HaHUH, YMEHUH U HABBIKOB
CTYZICHTOB OCYIIECTBJISIETCS B XOJ€ Y4YEOHBIX (ayAMTOPHBIX) 3aHATUH, MPOBOJUMBIX IO PACIHCAHHMIO.
dopMaMy TEKYIIEro KOHTPOJS SIBISIOTCS BBHIOJHEHHWE KOHTPOJIBHBIX PadOT M JOMAIIHUX PacyeTHO-
rpadudeckux padorT.

B kauecTBe OIIGHOYHOTO CpeICTBA aTTECTAlMM pa3jeNa MCHONB3YIOTCS YCTHBIH OIPOC, UTOTOBas
KOHTpOJIbHAs paboTa.

JInst IpOMEKYTOUHON aTTECTAIlUK MPEIyCMOTPEHBI IK3aMECHAI[MOHHBIC BOMPOCHI M MPAKTUYECKUE
3a/1aHMs.

CryneHTbl 3a04HOM (OpMBI OOy4YEeHHs BBIOJHSIOT KOHTPOJBHYIO paboTy. 3ajgaHus K
KOHTpOJIbHON pabote npuBenenbl B MOC. BeimomHeHne KOHTPONBHOW pabOTHI MO3BOJSIET 3aKPEIUTh
TEOpEeTHUYECKHI MaTepual Kypca. PemieHue 3amad KOHTPOJBHOW pPabOTHI SIBISIETCS MPOBEPKOW CTENCHU
YCBOCHUSI CTYACHTOM TEOPETHYECKOrO Kypca, a peleH3WH Ha padoTy MOMOTalT eMmy aopaboraTh U
NPaBUIILHO OCBOUTH PA3JIMUYHbBIC Pa3JIelibl Kypca TEOPETHUSCKON MEXaHHUKa.

BapuaHT 3a1aHusi KOHTPOJIBHOM pabOThI onpeaessieTcs B COOTBETCTBUH € MOCIETHUMHU 2 nHdpamu
3a4€THOW KHMKKH CTYJI€HTa, KOTOPbIE SIBJISIFOTCS MU(POM, 10 TabJIuIe A1 KOHTPOJIbHBIX paloT.

Pa3zgen 1



IIpumep koMIIeKTa 3a1a4 M0 pasaenay 1

Tema 2

3aoauu penpoO0yKmueHo20 ypoeHsi

3agaua 2.1

OHPGHSHIITL MO;‘I_VHL CILTTBI E
HaATAKEHILA TpOCﬂ BC II HATAKEHIIE
tpoca AC - Fz B monosxeHHn

pasuoBectst  yriusl O =30° u

B =75 cum F, =10 .

3agaua 2.2
Mlapumprsii  tpéxsennnk  ABC
VIepiKIBaeT B PaBHOBECII IPy3, MOJBelIeH-
HElil & maprmpEOMY Gonty (. Bec rpysa
O=06,7H . 3amanm yrmr & =060° u
B =45°. Cauras crepwain AC u BC

HECBCCOMBIMIIL, ONPEACINTE YCIUIIIC B CTCPXK-

OQuax AC u BC.

3agaua 2.3

JlBa mesecompbrx crepxkua  AC u
BC COE€IIHEHBI B TOYKE CII HTapHIIPHO
npukperiensl Kk mory. K mapaupy C
mozmBemen rpys £ . Ompememuts peak-
L0 CTepPIKHA BC, ecmn ycimie B

crepkne  AC  pasmo 43H . yrum
o =60°, B=30°. Onpenenurs Tak-
A B weBectpysa P .

3amaua 2.4

OrmpenemnTs PeaKIeo
crepxaa AC , yaepxuparome-
ro B PaBHOBECHH Ipy3 1 BecoMm
14 H ¢ moMmoIIp0 Iemn, HaMo-
TaHHOIl Ha Oapab®aH D m mepe-

kuayToit yepes 6mok . ecn

0
yron O = 307
Tarke yerie B crepikae BC .

Omnpenenuts

3adauu peKoHCMPYKmMUEHO20 YPOGHS

3amgaua 2.5
Ommoponueli map Becom 12/
yAep/KIBaeTCs B PABHOBECHI HA Tafl-

Koif HAKTOHHOH ILTOCKOCTII C TOMO-
mpio Bepepkn 4B . Onpenemuts mae-
TleHrie mapa Ha TTIOCKOCTE, ecTIl yToT

o =060°.

sxenne Bepeskn AB

()HPCJC,'IIITL TAaKXKC HaTA-

3amaua 2.6

Onmopoxssii map Becom 40H
OIMIIpaeTcs Ha ABE ILUIOCKOCTIL, Ilepe-
cekarormmecs mog yraom ¢ = 60° .
OmnpesenuTs JaBIeHIe Mapa Ha Ha-
KITOHHYIO IUIOCKOCT [ HA BEPTHKATh-
HYIO [IIOCKOCTb.

3agaua 2.7

Bec oaHOpoaHoil ropiroH-
B TaneHoli  Ganku  AB  papen
180H . 3aman yron o =45°.
OnpeennTh peakunn — IIapHII-
paA nmapanpa B .

3az!aqa 2.8

W3oruyteii crepxens ABC mpu-

Cs ;\' KpeIUTeH K IOy MOCPEICTBOM IIapHIIpa

P & A, a apyroii ero konen C cBoGoaHO
OIMIpaeTes Ha [IAIKYIO IIOCKOCTh, 00-

pasyromtyio yron ¢ =45° ¢ ropmson-

ToM. OnpeeTNTs Peakum MapHIpa I

IUIOCKOCTIL, €CcTil Ha CTepiKeHb JeficT-

syer cina ' =10H .

3adauu meopueckozo yposns

3agaua 2.9

Tpu crepxas AC, BC u
DC coemmens mapHIpHO B
toure C . OmpesemuTs yeirme
B crepxkne DC | ecmn 3axaHsl
cta F=50H u yron
0=60°. Cta F maxomr-
cs B wtockoetnn YOz .

3agaua 2.10

I'pn crepmna AQ., BO n
CO coemumennt B mwapunpe O
OnpeenTs  PEaKINE0  CTEPIKHA
CO . BosnNKarOmYIO Mo AeficTBI-
em entel [ =12H | nprnoskennoit
K mapmipy O, ecin paccrosmHis
AB=A0=AD. Cuna F ma-

mpaeiena no OF .

3agaua 2.11

C Tpu crepxus AO. BO u
CO mapHnpHO-CTepXHEBOIT KOH-
cTpykum coefnHensl B Touke O,
K KOTOpoii MpITOKeHa cCIUla
F =18H . Onpenemurs yemwmis B
crepxuax AQ, OC uOB . ecm
yraer o =30°, 3 =45°.

Ikana oueHnBanus 3aaa4 no pasaenay 1

84-100 %
3aaHul

IIpouent
Bb -

66-83 %
3aJaHui

50-65 %
3aJaHui

0-50 %
3aJaHui

Bbaaasl
peidTHHIOBOM




HHUA OLICHKH
YpoBeHb
Sanatin - peMpOAYKTHBHONO | 759 | 05.075 | 02505 | 0-0,25 0-1
YPOBHS
3agaun
PEKOHCTPYKTUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
Sanarn TROPHECOTO 2.0 5 152 | 07515 | 00,75 0-2,5
YPOBHS
Hroro 0-5

IIpumep 3a5anus K pacyeTHO-rpaguyecKkuM padoram no pasaenay 1

PI'P C1. Onpenesienue ycu/iuii B CTEPKHAX IJI0CKOH (epmbl (TeMa 2)

3anana cxeMa pacueTHas MIockoi ¢epMel. Pazmeps! nansl B MeTpax. TpeOyercst onpeaenuTs peakiuu

OTIOP U YCUJTUSI BO BCEX CTEPKHIX (PepMBI.

Bapnanrt 1

BapuanTt 2

P=1xH P=48xH
Bapuanrt 3 Bapuant 4

B 1

- b

A !
o P
4 3 4
P=3xH

P=06rxH
Bapnant 3 BapuanT 6

P=35xH P=14xH
Bapnant 7 BapuanTt 8
el
1 2
A B
~ o
TP 4 2 2
2 3 P=4xH
P=1xH
Bapuant 9 Bapuant 10
P
2
2 4
A 1 B
, 1
3 4 . 4
4 3 3
P=3xH P=11xH




16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.
28.
29.

HIkana oueHnBaHus pacyeTHO-Tpadpuueckux pador nmo pasgeay 1

Ne paGoTbr Bbanabl pedTUHTOBOM
OIIEHKH
Cl 2
C2 2
C3 1
Hroro 5

Bomnpocsl k codecenoBanmio o pasaeny 1
Cratuka Kak pasfzien TeopeTudeckoid MexaHuku. OCHOBHbIC MOHSTHS CTaTHUKU (paBHOBECHE Teja, CUJa,

JUHUS  JCUCTBUSL CHWIJIBI, CHCT€Ma CHJI, CBOOOJHOE TelO, OKBHUBAJEHTHBIE CHUCTEMBI CHII,
PaBHOJEHCTBYIOIIAs CUCTEMbI CWJI, YPAaBHOBELIEHHAsl CHUCTEMa CHJI, ypaBHOBeUIMBaroulas cuia). /[se
OCHOBHBIE 33/1a4l CTaTUKH.

AKCHOMBI CTAaTHUKH U UX CIEICTBHUS.

[Tonsituss HEecBOOOMHOTO Tena U CBsaA3ed. Pa3jenenuwe cuin Ha aKTUBHBIE CHUJIBI UM PEAKIMN CBS3EH.
Axkcuoma (mpuHIMI) ocBoOok1aeMocT. OCHOBHBIE BUJIBI CBSI3€H M X PEAKIIHH.

Cucrema cxonmdmuxcs cwi. Teopema O PpaBHOAEWUCTBYIOIIEW CHUCTEMBl CXOMSIIMXCA  CHIL
I'eomeTpuueckuii u anredpanyeckuii CiocoObl ONpeaeIeHUs PaBHOACHCTBYIOICH.

VYcnoBus paBHOBECHUSI CHCTEMBI cXoasmuxcs cuil. ['eomerpuueckas u anredpanyeckas GopMbl yCIOBHIMA
PABHOBECHSI CUCTEMBI CXOISIINUXCS CUJL.

TeopeMa 0 paBHOBECUM TPEX HENAPALIEIbHBIX CHUIL.

CrnosxeHue 1ByX MapajijiesIbHbIX CHJL.

[Tapa cun. MomeHT napbl (Kak BEKTOP).

Teopembl 00 SKBUBATIEHTHOCTHU M CIIOKEHUU Tap U UX CIEICTBUSI.

. Teopema o npuBeaeHNHN CUCTEMBI ITap K MPOCTEUILIEMY BHITY.

. YCIIOBHE PaBHOBECHS CUCTEMBI T1ap.

. MOMEHT CHJIbI OTHOCUTENIBHO TOUKHU (KaK BEKTOP).

. B3anMocBs3b MOMEHTA MMapbl U MOMEHTOB CHJI Tapbl OTHOCUTEIBHO MTPOU3BOJIBHOM TOUKH.

. Jlemma o napauiensHOM nepeHoce cuibl (Jiemma ITyaHco o mpuBeeHNH CUIIBI K JaHHOMY LIEHTDPY).

. IloHATHA TTIaBHOTO BEKTOpA U IIABHOI'O MOMEHTA CUCTEMBI CHII. AHAIIUTUYECKUH CIIOCOO ONpeeseHus

IJIABHOT'O BEKTOPA U IJIaBHOI'O MOMEHTA CUCTEMBI CHIL.

OcHoBHast TeopeMa cTaTukH (TeopeMa IlyaHco o mpuBeIeHUN CUCTEMBI CUJI K JAHHOMY LEHTPY).
YacTHble c1ydan MPUBEIEHUS IPOU3BOIBLHON CUCTEMBI CUIL.

VYcioBust paBHOBECHSI TPOU3BOJIBHOM CUCTEMBI CUIT (TeopeMa).

Teopema BapuHbOHAa 0 MOMEHTE PaBHOJAEHUCTBYIOIIEN CUCTEMBI CJI OTHOCUTEIIBHO TOUKH.

ITonsaTHe mIockon cucreMsl cuil. IIpuBeneHue Npou3BOIBLHON IIIOCKOW CUCTEMBI CHII K IPOCTEUILIEMY
BHly. OCHOBHBIE CBOMCTBA INIOCKOW CHCTEMBI CHIL.

MOoOMEHT cuibl OTHOCUTEIBHO TOUKH (Kak ajnreOpanueckas BEIUYHUHA).

MowmeHT napsl (Kak anredpanyeckasi BEJIMYUHA).

VYcnoBust paBHOBECUsI MPOM3BOJIBHOM IUIOCKOW CHCTEMBI CUJI. YPAaBHEHHMS PABHOBECHUS IPOM3BOJIBHOU
TJIOCKOW CUCTEMBI CHII (TpU (POPMBI).

YcnoBue paBHOBECHS pblyara.

YcnoBre ycTOMYMBOCTH TBEPIOTO Tela MpU oNnpokuasiBaHuu. KoaduuueHT ycroitunBoctu.

IlonsTHEe TpeHMsI, BUJIbI TPEHUSI. 3AKOHBI TPEHUS CKOJIbKEHUSI.

Peakuuu HeneanbHbIX (IIEPOXOBATHIX) CBSA3EH. Yrou TpeHus. Konyc Tpenus.

PaBHOBecue npy HAIMYUU TPEHUS CKOJIBKEHUS.

Tpenue xauenus. PapHOBecHe NIpy HATMYUU TPEHUS KAYCHUS.



30

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

39.

. IloHATHE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.
31.
32.

B3auMocBsA3p MOMEHTA CHIIBI OTHOCHTEIBHO OCH 1 MOMEHTA CHJIBI OTHOCUTEIBHO TOYKH Ha 3TOHM OCH.
AHanuTHYECKOE OIpEAEICHUE TIIABHOTO BEKTOPA M TJIAaBHOT'O MOMEHTA IPOCTPAHCTBEHHOW CHCTEMBI
CHIL
YpaBHEHMsI paBHOBECHSI IPOU3BOJIBHON IIPOCTPAHCTBEHHON CUCTEMBI CHIL.
Teopema BapuHbOHA 0 MOMEHTE PaBHOJAEHCTBYIOIIEH CUCTEMBI CUJI OTHOCUTEIIBHO OCH.
IlonsATHE cucTeMBbl MapajuleNIbHBIX CWI. TeopeMa O paBHOJAECHCTBYIOLIEH CHUCTEMBI MAapaUICIIbHBIX U
OJIMHAKOBO HAIIPABJICHHBIX CHIL
[lonsTHe 1eHTpa CUCTEMBI MapajyIeNIbHBIX CHJ (Teopema). PopMyiibl AJi BBIYMCIEHUS KOOPIMHAT
LIEHTPa CUCTEMBI I1APAJUIEIIBHBIX CHIL
PaBHOzelCcTByIOIAs CUJ TSKECTH TBEpAOro tena. Ilonsarue nenrpa TsykecTu TBepAoro rena. @opmyisl
JUIS BBIYMCIICHUS KOOPAMHAT LICHTPA TSDKECTH Tella.
OmnpeneneHne KOOpPAMHAT LIEHTpa TSXKECTH OJHOPOJIHOIO TBEPAOro Teia (LEHTP TSHKECTH o0beMa,
TIJIOIA TN, JIMHHH ).
CriocoObl orpesieneHus MOJ0KEHUS LIEHTPOB TSHKECTH Tell (MHTErpUpOBaHUE, CUMMETpUs, pa30ueHue,
CII0Cc00 OTPHUIIATEIIBHBIX BECOB, SKCIIEPUMEHTAIIBHBIN CITOCO0).

IlIkaya oneHuBaHus 00y4arIIerocsi Ha codeceJ0BAaHMHU 1O pa3jeay 1

Bbaniasbl
peiTHHTO
YpoBeHb 0CBOCHUSI MaTepHaJa N
BOH
OLICHKH
Teopernueckoe colepkaHue ITUCIHUIUIMHBI OCBOCHO TMOJHOCTBIO, 0€3 MpoOeIioB, 5)

HEOOXOJIUMBbIC TIPAKTUYECKUE HABBIKM pabOThl C MaTEPHAIOM IOJHOCTHIO
chopmupoBanbl. OOydYalOIMUKCA WCYCPIBIBAMOIIE, IOCISAOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO W3Jaraer Marepuaig, YMEET TECHO YBS3bIBATb TEOPUIO C
HpaKTHKOI;'I, BJIaACCT pa3HOCTOp0HHI/IMI/I HaBbIKaMU H HpI/ICMaMI/I BBITIOJTHCHUSL
MPaKTUYECKUX 3aJa4, IPUYEeM He 3aTPYIHSETCA C OTBETOM IPU BUIOM3MEHEHUU
3aJaHUMN.

TeopeTnyeckoe cojaepkaHUE AUCUUILUIMHBI OCBOEHO MPAKTUYECKH IMOJHOCTHIO, 4
oOydaroluiicss TPaMOTHO W IO CYIIECTBY H3JlaraeT Marepuain, He JJomycKas
CYHIGCTBGHHI)IX HeTOqHOCTefI, HpaBI/IJ'H)HO HpI/IMeHHeT TCOpeTI/I‘ICCKI/Ie IIOJIOXKCHUSL
MpU pEIIeHWH TMPAKTUYECKUX BOMPOCOB U 3aJay, BIaZeeT HEOOXOIUMBIMU
HaBbIKAMH M IPUEMAaMH UX BBITOJIHEHHUS.

Teopernueckoe conaepkaHWe MUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydJaromuiics 2-3
MMEeT 3HaHWS TOJHKO OCHOBHOTO Marepuana, JOMyCKaeT HETOYHOCTH,
HEJOCTATOYHO  TpaBUIbHBIE  (POPMYIUPOBKH,  HAPYIIEHUS  JIOTHYECKOU

MOCJIEZIOBATEIBHOCTH B HM3JIOKEHUWM MaTepuaia, HO TNpoOenbl He HOCST
CYIIECTBEHHOIO XapakTepa, HEoO0XOAWMBble MpPAaKTUYECKUE HaBBIKU pPabOTHI C
OCBOEHHBIM MaTe€puajioM B OCHOBHOM C(OpPMHpPOBaHBL, OJHAKO OOydaroImuics
VCIIBITHIBAET 3aTPYAHEHUS IPH PEIICHUU NPAKTUYECKUX 3a/1a4.

Teopernueckoe cofepkaHUE UCIMIUIMHBI OCBOCHO YaCTUYHO, OOYYarOIIUUCS 0-1
JIONYCKAeT CYLIECTBEHHbIE OIIMOKHU, HE BUJIUT B3aUMOCBS3M TEOPUH C MPAKTUKOM,
HEe0OXOIMMBbIE TPAKTUYECKUE HABBIKU padOThl HE cHOpMHpOBaHBI, OOJBUIMHCTBO
MPEeIyCMOTPEHHBIX pabodel MNporpaMMOi JUCHMIUIMHBI YYeOHBIX 3aJaHul He
BbINIOJTHEHO. HeoOxoauma  JOMONHUTENbHAs CcaMOCTOSITENbHAass paboTa Haj
MaTEpUaIoOM Kypca.

Pasznen 2
I[IpuMmep kKoMILIEKTa 3a1a4 N0 pa3jey 2
Tema 9
3adauu penpodyKkmuenozo yposHs
3amaua 9.1 3amaua 9.2
JlaHo ypaBHEHHME JBWIKEHHUSI TOYKH X = Touka ABMXKETCS TO MPSIMON C TMOCTOSIHHBIM




sin(nt). OmpenenuTh CKOpOCTh B ONMKAMIIUI
MocJie Havana JBUKEHHsI MOMEHT BpeMeHH t ,
korga koopauHara X = 0,5 M. Onpenenutb
YCKOPEHHUE TOYKU B 3TOT MOMEHT BPEMEHHU.

2
yckopenueM a = 0,3 m/c”. OnpenenuTs Ha4YaJIbHYIO
CKOPOCTh TOYKH, €CIH 4Yepe3 6 CeKyHI Iocie
HayaJia IBU)KEHHsI CKOPOCTh TOYKHU CTaja paBHOU 3
M/C.

3agaua 9.3
Touka JBHXKETCS IO MPSMOU C YCKOPEHHUEM
a = 0,5 m/c?. Onpenenuth, 3a KaKoe BpeMs
OyJeT HpOoIeHO paccTossHUE 9 M, eciti rpH tp =
0 ckopocte Touku Vo = (. KakoBa Oymer
CKOPOCTh TOYKH B 3TOT MOMEHT BPEMEHU?

3amaua 9.4
CKOJIBKO CeKyHJ JOJDKeH paboTaTh JBUraTelb,
KOTOPBIH cO00IIaeT pakeTe ycKopeHue 3g, 4ToObI
CKOPOCTH pakeThl B HPSMOJIMHEHHOM JBM)KEHHU
Bo3pocna ¢ 3 1o 5 km/c?

3agaua 9.5
3a/1aHbl YPaBHEHUS BIKCHUS TOUKHU X = 2t,
y = 1 — sin(0,1t). Onpexnenuts OnmKanIINiz
MOMEHT BPEMEHH, KOT/Ia TOYKa [epecedeT OCh
Ox. Omnpenenuth TaKke CKOPOCTh TOYKH B
TOT MOMEHT BPEMEHH.

3agaua 9.6
[Ipoeknusi BEKTOpa CKOPOCTH TOYKH Ha OCh X Vy =
2cos(nt). Onpenenuth KOOpAMHATY X1 TOYKU B
MOMEHT BpeMenu t; = 1 ¢, nipu ty = 0 koopauHata
Xo = 0.

3agauya 9.7
JlaHbI IPOCKIIMK BEKTOPA CKOPOCTH TOUKH Ha
KOOpAMHATHBIE ocu: Vyx = 3t, Vy = 2t2, vV, = 2
Onpenenuth MOAYJIb BEKTOpa YCKOpPEHUS B
MOMEHT BpeMeHHu {3 = 1 ¢ W ero HampaBiIeHHE
(HampapJSIOIIME KOCUHYCHI). PaccTosiHUs JTaHbI
B METPAaXx, BpEeMs — B CEKyHIax.

3agauya 9.8
JlaHbl ypaBHEHUS OBUKCHMS TOUKHU: X = 0,3t%, y =
2t%, Onpenenutb, B KakOoW MOMEHT BpeMeHH {
YCKOpEHHUE TOYKH PaBHO 7 eM/c? . OnpesenuTh TaKKe
CKOPOCTb TOYKM B OTOT MOMEHT BpEMEHHU.
KoopauHats! X U Y 3ajaHbl B CAHTUMETPaX, BpeMs — B
CEeKYHJaxX.

3agada 9.9
HOJIO)KGHI/IG TOYKHU Ha IIJIOCKOCTH
ompenensieTcss €€ paanmyc-BEeKTOpOM T =

0,3t%T + 0,1t3]. OnpenenuTh MOAYIb BEKTOpA
YCKOPEHHUsI TOYKH B MOMEHT BpeMeHH 11 =2 c u
ero  HampaslieHMEe (0  HAaNpaBJIAIOLIUM
KOCHHYcaM). PaccTosIHHS TaHBI B METpax, BpeMs
— B CEKYHJIaX.

3amaua 9.10
Touka JBWDKETCS 1O OKPY>KHOCTH COTJIACHO
YPaBHEHHUIO S = 0,5t% + 4t. Haiitu monsoe yCKOpEHHE
TOYKH B MOMEHT BPEMCHH, Korga e€ CKOpOCTh
nocturtet 10 M/c . Paauyc okpyxknoctu R =1 m.

3adauu pexoncmpykmusnozo yposus

3anaua 9.11
KacatenpHOE yCKOpPEHHME TOUYKU a; 0,2t.
OmnpenenuT MOMEHT BPEMEHH 11, KOT/1a CKOPOCTh
V TOUKU JOCTUTHET BeMuuHbI 10 M/c, ecnu mipu tg

3agaua 9.12
Touka IBUKETCS IO OKPYKHOCTH COTJIACHO 3aKOHY
s = bt — O,4t2. Onpenenuth MOMEHT BpeMeHH tj, mpu
KOTOPOM HOpPMallbHOE YCKOpEeHHEe TOYKH a, = 0, a

TPACKTOPUU B MOMEHT BPEMEHH t1, IpU KOTOPOM
2

HOpPMaJIbHOE YCKOpEHHE TOYKH a, = 3 m/c’, a

TAaK)K€ BEJIIMYUHY ITOJIHOTO YCKOPEHHUS TOYKH B

= 0 ckopocTh TOUkHM Vo = 2 M/c. Kakoil myTb{Takke BEIMUYMHY IIOJHOTO YCKOPEHUS [UIsl 3TOrO
IIPOMZIET TOYKA 3a 3TO Bpemsi? MOMEHTA BPEMEHH.
3aoauu meopuecko2o ypogus
3agaya 9.13 3agaya 9.14
JlaH 3aKkOoH IBH)KEHHs TOYKM 1O Tpaektopuu: Ilo okpyxkHOCTH, paguyc KoTtopou I = 7 M,
s = 5t OnpegenuTs pamgMyc KpPHUBH3HBIIBI)KETCS TOYKA COMNAcHO 3akoHy S = 0,3t%

OnpenenuTb MOMEHT BpeMeHH tj, Hpu KOTOpOM
HOpMaJIbHOE YCKOPEHHE TOYKHU ap = 1,5 M/c?, a TaKKe
BEJIMYMHY MOJHOTO YCKOPEHUS TOYKH B 3TOT MOMEHT

OTOT MOMCHT BPCMCHU.

BPEMEHH.

Ikana oueHuBaHMs 32124 MO pa3aenay 2

Hpouent Banasl
BeinoJine- | 84-100% | 66-83 % | 50-65 % | 0-50 % N .
. N N N, pedTHHIOBO¥I
HUA | 3aJaHU | 3aMaHUil | 3agaHuil | 3aJaHMi J—
YpoBeHb
3agaun
PEnpOIyKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS




MoOMeHTa BpeMeHu t = t; (C) HaliTH MOJNIOKEHHE TOUKU Ha TPAEKTOPHH, €€ CKOPOCTh, MOJHOE, KacaTelIbHOE U

3agaun
PEKOHCTPYKTHUBHOTO 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
3a1auu - TBOHECKOIO | 5 5 g 152 | 0,75-15 | 0-0,75 0-2,5
YPOBHS

Hroro 0-5

ITo 3a/ITaHHbIM YPAaBHCHUSAM JBHIKXCHUA TOYKHU M Tpe6yeTc;1 YCTAaHOBUTb BHA €€ TPACKTOpUU U JIA

IIpumep 3ananus K pacyeTHO-rpadguyecKuM padoram no pasaeiy 2

PI'P K1. Onpesesnienne CKOPOCTH U YCKOPEHHUS TOUYKH IO 3aJaHHBIM
YPaBHEHUSAM ee JBU:KeHHs (TeMa 9)

HOpPMAaJIbHOE YCKOPEHHSI, a TAKXKE PaANyC KPUBU3HBI TPACKTOPHUH.

Homep VpapHeHI JBIDKEHILT Bpewms /. ¢
BaPHAHTa x= x(t).c™ y =vyi{t), o™
T 203 —5t 0,5
2 dcos™( mt/3)+2 Acos™( mt/3)+2 1
3 —cos(mt/3)+3 sin(mt™/3)-1 1
4 At+4 —4/(t+1) 2
5 2sm(mt/3) —3cos(mt/3)+4 |
6 3t7+2 —14t 0.5
7 3t7-t+1 5t°-5t/3-2 1
8 Tsin(mt™/6)+3 2—Tcos(at™/6) |
9 =3/(t+2) 3t+6 2
10 —Acos(nt/3) —2sm(mt/3)-3 1

IIxaJja oueHUBaHHUA pacyeTHO-TPaguIecKuX padoT nmo pasaesy 2

Ne paGoTEI baJjibl pedTUHIOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro S

Bonpocsl k codeceqoBanuio no pasaeny 2
1. Kunemaruka Kak pasfell TeopeTHuecKol MexaHuKu. OCHOBHbBIE NOHATHS KHHEMAaTHKH (cucTeMa

OTCYETA, TPAEKTOPHsI TOUKH, NPSIMOIMHEMHOE U KPUBOJMHEHHOE ABM)KEHUS TOYKH, PAaBHOMEPHOE U
HEPABHOMEPHOE JABM)KEHUS TOUKH, CKOPOCTh TOUYKH, YCKOpEHHE TOUKH). OCHOBHBIE 3a/1a4ll KWHEMATHKHU.
CrniocoObl 3a/1aHus ABUKEHUS TOUKH: BEKTOPHBINA, KOOPAUHATHBIHN, €CTECTBEHHBIH.

Onpenenenre CKOPOCTH U YCKOPEHUSI TOUKU MTPU BEKTOPHOM CIIOCO0€ 3a/1aHusl ABUKECHHUS.
Onpenenenre CKOPOCTH U YCKOPEHUSI TOUKU MTPU KOOPJUHATHOM CIOCO0€ 3aJaHusl ABHKEHUS.
OmnpeneneHre CKOPOCTH M YCKOPEHHS TOYKM IIPU €CTECTBEHHOM CIOCO0€ 3aJaHusl JBUKEHMS.
EcrectBenHas cuctema KoopauHaT (KacaTellbHas, HOpMallb, OMHOpPMalib U MX OPThI) U €CTECTBEHHBII

aprowd

TPEXTpaHHUK (COIpHKacarollascs, HOpMallbHas W copaMisiomas Iuiockoctd). Llentp u pamuyc
KPUBU3HBI TPACKTOPUU.



10.

11.
12.
13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
217.

28.
29.

30.
31.
32.
33.
34.

Knaccudukanus ABUKEHUN TOYKH 10 €€ YCKOPEHUAM (MPSAMOJIMHEHHOE, PSIMOIUHEHHOEe paBHOMEPHOE,
NPAMOJIMHENHOE PaBHOINEPEMEHHOE, KPUBOJIUHENHOE, KPUBOJIMHEHHOE PAaBHOMEPHOE, KPUBOJIMHEUHOE
paBHOIIEPEMEHHOE).

[TocTynarenbHOe ABMKEHUE TBEPAOro Tena. Teopema O MOCTYyHaTeIbHOM JBUKEHHUM Tena. 3aJaHHe
MIOCTYIATEJbHOIO JBUKEHHUS TeJla. Y paBHEHUE NOCTYNATEIbHOTO ABUKEHUS Tea.

BpamarensHoe IBH>KEHHE TBEPJIOTO Tela. YToJl MOBOpOTa Teia. 3aJaHue BpallaTeIbHOTO JBUXKEHUS
Tena. YpaBHEHHE BPAILIATEILHOTO ABUKEHUS TBEPIOTO Tea.

VYrioBasi CKOPOCTh M YIJIOBOE YCKOpEHHE Tena (Kak anreOpanvyeckue BEIHMYMHBI), COBEPLIAIOIIETO
BpalaTebHOE IBUKECHHUE.

YactHble cilydad BpalllaTelbHOIO JBIDKEHHUS Tena (paBHOMEPHOE M PABHOIEPEMEHHOE BpaIlCHUE).
@opMyibl U151 BBIMUCIIEHUS YTIIOBOM CKOPOCTH U yIija OBOPOTA.

OrnpenenieHne CKOPOCTH M YCKOPEHUSI TOUKH TEJIA, COBEPILIAIOIIET0 BPAIATEIbHOE ABUKEHUE.
[IceBnOBEKTOPHI YIIIOBOW CKOPOCTH M YIJIOBOI'O YCKOPEHUS TEJA.

BekTopHble BbIpaXeHHs AJI1 CKOPOCTH, BPAIATEIbHOIO U LIEHTPOCTPEMUTEIBHOIO YCKOPEHHI TOUYKU
BpAIlAIOILErocs Tena.

[Tnockoe nBueHne TBepaoro tena. CBOMCTBA IIOCKOTO JABMXKEHUS. 3aaHKe TIJIOCKOTO JBUXKEHHUS Tella
(rutockoit purypsel). YpaBHEHHS TUIOCKOTO JIBHKEHMsI Tela (T1ockor ¢urypsl). Pasnoxkenue qBukeHus
TJIOCKOM (PUTYPHI Ha MTOCTYIATEIBHOE JIBFXKEHHE BMECTE C TTOJIFOCOM M BpAaIlleHUE BOKPYT MOJTOCA.
Teopema 0 CKOPOCTSIX TOYEK IIOCKOHN (GUTYPHI U €€ CIEeICTBUSI.

[ToHsiTHE MTHOBEHHOTO IIEHTpAa CKOPOCTEH IUIOCKON (UTyphl M TeopemMa O €ro CyIIECTBOBAaHUHM U
€MHCTBEHHOCTH.

[IpuMeHeHre MTHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEAeNIEHUIO0 CKOPOCTEH TOUEK IITOCKOH (DUTYPBHI.
Paznuunble cirydan onpeeneHus moJIoKeHUsI MTHOBEHHOTO IIEHTPa CKOPOCTEi.

Teopema 00 YCKOPEHHUSAX TOYCK TUIOCKOH (PHUTYPBI.

[TonsiTe MrHOBEHHOTO TIeHTpa yckoperuii (MILY) miockoit purypet.

Crioco0blI onpeieNieHrss MTHOBEHHOTO IIEHTPa YCKOPEHUH TI0CKOU (PUTYPHI.

Cdepuueckoe ABMKEHHE TBEPIOTO Tena. YTIibl Jifnepa. YpaBHeHUs! CHEPUUECKOTO IBIKEHUSI.
MrHoBeHHas: OCh BpallleHHs. YpaBHEHHE MIHOBEHHOW OCH BpallleHHs] TBEPAOTo Tea MpU CPHepruaeckomM
JBUKEHUH. YTIIOBasi CKOPOCTh U YIJIIOBOE YCKOPEHHE Tea.

Omnpenenenre CKOpocTedl M YCKOpPEHUH TOuUeK Tena MpHu cepuyecKkoM JABIKEHUHU. Pacmpenenenue
CKOpOCTe TOYeK Tena mpu chepudyeckoM IBIKEHUH. [IpOeKIuu CKOpPOCTHM TOYKM Tela Ha OCHU
JIEKapTOBBIX KOOPJAUHAT.

Paznosxenue nBukeHust CBOOOHOTO TBEPIOTO TeJa Ha MOCTYNATEIbHOE IBHKEHHE BMECTE C TIOJIFOCOM U
chepudeckoe NBIKCHHE BOKPYT TOJIOCA. YPaBHEHHUS IBWKEHUsS CBOOOJIHOro Tena. HesaBucuMmocThb
BEKTOPOB YIJIOBOM CKOPOCTH M YIJIIOBOI'O YCKOPEHUSI CBOOOIHOTO Tela OT BHIOOpA MOITIoca.
Omnpenenenre CKOPOCTEN U YCKOPEHUI TOYEK CBOOOIHOTO TBEPJOTO Tea.

CrnoxxHoe nBrXeHHE TOUYKH. OTHOCHTEIBHOE, TIEPEHOCHOE M a0COMIOTHOE IBMIKEHHUS TOYKHU. 3aJaHUe
CJIOKHOTO JABUKEHUS TOUKH.

Teopema 0 CII0)KEHUU CKOPOCTEN.

Teopema o cnoxkennu yckopenuit (teopema Kopuonmca), kopuonrcoBo yckopenue. Cirydan OTCYTCTBUS
KOPHOJIMCOBA YCKOPEHUSI.

CrnoxeHue mocTynaTeIbHbIX JTBHKEHUN.

CrnokeHre BpallleHri TBEPJIOTo TeJla BOKPYT MapajljiesbHbIX oce. [Tapa Bpamiennid.

CnoxxeHue BpallleHUi TBEpI0To Tella BOKPYT MEPECEKAIOLIUXCS OCEH.

CnoxxeHue NocTynaTeIbHOrO ¥ BpalllaTeIbHOTO ABMKEHUN. BUHTOBOE NBUKEHUE.

OOmmuii ciydaid CloKeHHsl IBHKEHUH TBEpAOro Tena.

Ilkana oueHUBaHus 00y4arOLIerocsi Ha cobeceJ0BAHNU 1O pa3jeny 2
\ YpoBeHb 0CBOCHUSI MaTepHaIa \ BaJibl




PedTHHIOBO
OLICHKHU

Teopernueckoe conepkaHue AUCHUIUIMHBI OCBOCHO IMOJIHOCTHIO, O€3 mpoOeroBs,
HEOOXOIMMBIC TIPAKTUYECKHE HABBIKM pabOTBl € MaTepHUaIOM IOJHOCTHIO
chopmupoBanbl. OOy4arOUIUIiCs HMCYEPIBIBAIONIE, TOCIEIOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JaraeT MaTepuaj, YMEET TECHO YBS3bIBAThb TEOPHUIO C
HpaKTHKOﬁ, BJI1agceT pa3HOCTOpOHHI/IMI/I HaBbIKAMHU U HpI/IeMaMI/I BBIITOJIHCHUSL
MPAKTUYECKUX 3aJ]lay, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IPU BUIOU3MEHEHUU
3aJaHUM.

5

Teopernueckoe copepkaHue JUCLMILUIMHBL OCBOCHO INPAKTUYECKH IIOJHOCTBIO,
00y4aroIMICsT TPaMOTHO M IO CYIIECTBY H3JaraeT MaTepuai, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH, TPAaBUIIBHO IIPUMEHSET TEOPETHUECKUE TI0JI0KEHUS
IIpY pELICHUH IPAKTUUYECKUX BOMNPOCOB U 3ajad, BiIaJeeT HEOOXOIUMBIMU
HABBIKAMU M IPUEMAMH MX BBIIOJIHECHHUS.

Teopernueckoe conep)kaHHe TUCHUIUIMHBI OCBOGHO YaCTUYHO, OOYYaromIuiics
MMEET 3HAaHMsS TOJBKO OCHOBHOIO Marepuala, [JOIyCKaeT HETOYHOCTH,
HEJOCTaTOYHO  MpaBUIbHBIE  (OPMYIMPOBKH,  HAapyLIEHUS  JIOTUYECKOU
MIOCJIeIOBATENbHOCTH B  M3JIO)KEHMM MaTepuasia, HO IMpoOeiabl He HOCAT
CYLIECTBEHHOI'O XapaKTepa, HEOOXOIMMbIE NMPAKTUUYECKHE HAaBBIKM pabOThl ¢
OCBOGHHBIM MaTepHajoM B OCHOBHOM C(OpPMHPOBAHBI, OJHAKO OO0YyYarouIuiics
WCIBITHIBACT 3aTPYIHEHUS IPU PEIICHNUU PAKTUYECKUX 3a/1a4.

2-3

Teopernueckoe coaep)kaHue AUCHUILIMHBI OCBOCHO YaCTUYHO, OOydaromuiucs
JIOMyCKAaeT CYIIECTBEHHbIE OMMOKKA, HE BHIUT B3aWMOCBSI3M TEOPHH C
MIPAKTUKOM, HEOOXOAUMbIE MPAKTHUYECKHE HABBIKM padOThl HE CPOPMUPOBAHBI,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX pabovel MporpaMMoOi JUCHUTUIMHBL YYeOHBIX
3aJlaHuil He BbINOJNIHEHO. HeoOXxoauma JOMOJIHUTENbHAS CaMOCTOSITeNbHAsS
paboTa HaJl MaTepuajIoM Kypca.

Pa3nea 3
IIpumep KOMILIEKT 3aa4 Mo pa3aeay 3

Tema 16

3adauu penpodyKmuenoz20 ypoeHs

3agaua 16.1 3agaua 16.2

Teno maccoit m = 50 Kr, MOABEIIEHHOE Ha TPOCE,

Heranp maccoit m = 0,5 Kr CKOJNBb3UT BHU3 IO JIOTKY.

[0JJHUMAETCs BEPTHKAJIbHO ¢ yckopeHuem a = 0,5
2
M/c”. OnpeennTb CUIy HaTSDKeHHUS Tpoca.

Ilon kakuM yIJIOM K TOPHU30HTaJIbHOM IJIOCKOCTU JOJDKEH

pacrosarateCsi JIOTOK, JUIS TOTO 4TOOBI JieTaidb JBUranach C
2

yckopeHueM a = 2 m/c”? YToJ BhIpa3uTh B rpajaycax.

V.atle 3amaua 16.3 3amaua 16.4
6 CxkopocTb JIBUKEHUS MartepuanbHasi Touka Maccod M = 16 Kr IBHXKETCS MO
5 pé TOYKHA Maccoi M = 24 Kr mo |OKPYXKHOCTH panmyca R = 9 M co ckopoctsio V = 0,8 m/c.
! / npssMoit  3amaHa rpadukoM  (OmpemenuTh  MPOGKIMIO  pPaBHOJCHCTBYIOIIEH  CHI,
11/ GbyHKIIH v = v(t). |mpumoXeHHBIX K TOYKe, HAa TJIaBHY0 HOPMalb K
| p 4 Omnpenenurs MOJYJIb  [TPaE€KTOPHUH.
L PaBHOACHCTBYIOLIEH CHII,
¢ IeHCTBYIONMX HA TOUKY.
3amaua 16.5 3amaua 16.6
MatepuanbHas Touka Maccod M = 900 xr Onpenenurs MyTh, TPOUJEHHBIH MaTepUaTbHON TOUYKON
JIBIDKETCSI 1O TOPHU3OHTAJIBHOM mpsMOM mox [Maccod M mo ocu OX 3a 1 C, ecau OHA JABMXKETCS MO

neticrBueM cuibl F = 270t, koTopast HanpaBJieHa 110
TOl ke mpsMoi. OmpenenuTh CKOPOCTh TOYKU B
MomeHT Bpemenu t; = 10 ¢, ecmm npu  typ = 0
ckopocTb Vo = 10 m/c. Ompenenuts Takxke IIyTb,
poiiieHHBIN TouKoi 3a 3! 10 c.

nerictBueM cuibl Fy = 12mt’>. B MomeHT BpemeHu ty = 0
KOOpJIMHATA Xg = 3 M CKOPOCTh Vo = 6M/C.

3adauu pekoncmpyKmueHozo yposHs

" 3agauya 16.7

T MarepuanbpHas TOYKa
: M F M maccoli m aBHXKETCH
/W% —» BJIOJIb TOPU30HTAITHHOU

ocu OX mox npeicTBUEM

3agaua 16.8
Ha marepmanbHyro Touky mMaccoit m = 20 kr, KoTopas
JIBIJKETCSI TI0 TOPU30HTAIBHOM MPSIMOM, NEUCTBYET CHIIa)
compormBierns R = 0,2V 3a CKOJNBKO CEKYHI CKOPOCTH

Touku yMmeHbImuTcst ¢ 10 go 5 m/c? Kakoi myTs mpoiineT




cunel F = 2m(x + 1). Onpenenurs CKOPOCTh M |TOYKa 3@ OTO BpeMs?
YCKOPCHHE TOYKA B MOMCHT BpPEMCHH, KOTJa €¢
KoopauHaTa X = 0,5 m.

3agaua 16.9 3agaua 16.10
OmnpenennuTs CKOPOCTh TOYKU - MartepuansHas Touka M maccoit m = 6
M KoHHWYeCcKOro  MasTHHKa, " Kr mepeMemiaercs B TOPM3OHTAIBHON
KOTOpEIH mipu anmuHe HutH OM = IJIOCKOCTH 110 KPUBOJIMHEHHOM TPaeKTOpUU
1 M, ONUCBHIBa€T KOHYC C YIJIOM » mont perictBueM cwiel F = 8 H. Onpenenuts
IIpU BepIMHE o = 45° . KacaTeJIbHOE YCKOPEHHE TOUKU.

3aoauu meopuecKozo ypoeHs

3agaua 16.11 3agaua 16.12
Teno maccoit m = 20 Kr majgaeT Mo BEpTUKAIH, Ilo HakJIOHHON IJIOCKOCTH W3
CHJla CONMPOTHBJICHUS Bo3ayxa R = 0,04v2. COCTOSIHMSI TIOKOSI HAUMHAET CKOJb3UTh
Onpenenutb MaKCUMaIbHYIO CKOPOCTh NaJeHUS teno maccod m = 1 kr. Onpenenuth
Tena. MaKCHMAaJIbHYI0 CKOpPOCTb T€Ja, €CIHU

cHJIa CONpOTUBIICHHs 1BMKeHHIo R = 0,08v.

IIpumep 3apanus K pacyeTHO-rpadguyeckum padoram no pasgeray 3
PI'P JI1. UnTerpupoBanue nud¢epeHnaJIbLHBIX YPABHEHUH ABUKEHUS
MaTepuaJbHOH TOYKHM (Tema 17)
MarepuanbHas Touka M maccoil M, moigyduB B TOuke A HaydalbHYI CKOpPOCTh Vo, IBMXKETCS B

uzoruytoil Tpyoe ABC, pacronoxeHHO# B BEpTHKAIbHON MIOCKOCTH. YUYaCTKU TPYObI WM 00a HAKIOHHBIE,
WIA OJIMH TOPU3OHTAIbHBIM, a Apyroil HakIOHHBIH. Yron HakioHa TpyOwl o = 30°. Ha ywactke AB Ha
MaTepHaJIbHYI0 TOUKY JAEHCTBYeT cuia TsbkecTH P, mocrosiHHas cuna Q (ee HampaBiieHHE yKa3aHO Ha
PUCYHKE) M CHJIa COIPOTUBIIEHHS cpellbl R, 3aBHcsIIas OT CKOPOCTH V Ipy3a U HampaBlieHHas MPOTHUB
nBIKeHus. Tpenuem rpysa o TpyOy Ha ydactke AB npeneOpeus.

B Touke B marepuanbHas TOuka, HE U3MEHSS BEJIMYUHBI CBOCH CKOPOCTH, MEPeXoauT Ha ydactok BC
TpyOBl, IJie Ha Hee ACHCTBYET cuia TshkecTu P, cuia TpeHus (ko duiueHt Tpenus rpysa o tpyoy f=0,2) u
nepeMeHHas cuia F, mpoekuus kotopoit Fy Ha ock X 1aHa B Tabnuie.

UsBectHO pacctosiune AB = | wiam Bpemst u aBmxkenus ot touku A 1o touku B. Tpebyercs naiitu
3aKOH JIBI)KCHHUS MaTepuaibHON ToukH Ha yuactke 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 uv | 045 - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 uv | 04 - 2,5 2sindt
4 4 6 14 | 18 | wi” | 06 5 - -3cos2t
5 5 1,6 18 4 uv | 04 - 2 dcos4t
6 6 1,2 22 2 ur” | 0.8 0,5 - ot
7 7 2 5 2 uv | 04 - 2,5 2sindt
8 8 2,4 12 6 w048 | 1,5 - 6t
9 9 1,8 6 ur | 0,3 - 3 ot?
10 10 4 12 | 12 | w” | 08 | 25 - | -Bcosdt
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IlIkaJjia oeHUBAHUS PACYETHO-TP
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auueckux pador nmo pasgeay 3

Ne paboTor baJibl pedTUHrOBOM
OLICHKH

A1 1
J2 1
13 1
J14 1
15 2
116 2
A7 2

Hroro 10
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Bomnpocsl k cobecenoBanuio mo pasuenay 3

JlunaMuka Kak paszfen TeopeThyecKod MmexaHukd. OCHOBHBIC MOHATHS AUHAMUKHA (IIPOCTPAHCTBO U
BpeMs, MaTepHalibHOE TeJlO, CHUjla, WHEPTHOCTh Teja, Macca Tejla, MaTepuajbHas TOYKa, CHUCTeMa
oTcuera).

3akonbl auHamuku ([ammies-HpioToHa) marepuanbHOW TOuykH. [IOHSATHE WHEPIUMATBHOM CHCTEMBI
oTcyeTa.

JIBe OCHOBHBIE 33/1a4l TUHAMUKH TOYKH.

OcHOBHBIE BUIBI CUJI.

Huddepenunanbable  ypaBHEHUS JBMKCHHS CBOOOJHON TOYKH (B BEKTOPHOH, KOOpAMHATHOM U
€CTECTBEHHOU (opme).

[Topsinok peuieHus NpsMON 3a1a4i AMHAMHUKA TOYKH.

Pemenne o6paTHOI (OCHOBHOI) 3a/1au TUHAMHUKU TOYKU IIPU MPSIMOIUHEHHOM JABUKECHHUU.

Pemenne o6paTHOI 3ajau TUHAMUKY TIPU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

HecBoboanoe npmxenue matepuanbHOi Toukd. OCHOBHOE ypaBHEHHE TUHAMHUKUA HECBOOOJHOMN TOUKH.
JIBr>KeHUE TOYKHU 110 3aaHHON HETOJBU)KHOM KPHUBOM.

. OTHOCUTENBbHOE IBUKEHUE TOUYKU. [[oHATHE IEPEHOCHON U KOPUOJIMCOBOW CHJI HHEPLIUU TOUKH.
11.
12.
13.
14.

Bnusinue Bpaienus 3eMiu Ha paBHOBECHUE U IBHXKEHUE TEll.

CBoOoIHBIEC KOJICOAHUS TOUKH.

CBoOoHbIE KOIEOaHNS TOYKH MPH HATHYUH TPEHUS CKOJIBKEHUSI.

CBoOosHble KOJ€OaHUS TOYKM IPU JMHEHHO-BA3KOM CONPOTUBJICHUHU. ANEPHUOIMUYECKOE JBUKECHUE
TOYKH.

BeinyxeHHbIe KOJe0aHs TOUKH.

BbiHyxaeHHble KojeOaHMs TOYKM TNpU HAJIMYUU  JIMHEHHO-BSI3KOTO  CONPOTHUBIICHUS  CPEJBbI.
Aneproanueckoe IBUKEHUE TOUKU.

SBnenue OueHuit. SIBeHne pe3oHaHca.

Mexannueckasi (MarepuanbHas) cuctema. Kiaccupukanmsi cui, NEHCTBYIOIIMX Ha MEXaHUYECKYIO
cucremy. OCHOBHbIE CBOWCTBAa BHYTPEHHUX CHII.

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

Macca MexaHuueckoi cucremsl. LleHTp Macc MeXaHM4YeCKOW cUCTeMbl. POpMyJibl Ui BBIYUCIICHUS
KOOpJMHAT LIEHTPAa MacC CUCTEMBI.

MoOMEHT MHEpLUMH MEXaHHUYECKONW CHCTEMBI M TBEPAOIrO Tejla OTHOCUTENBbHO ocu. Pagmyc wHepuuu.
Bpruncnenre MOMEHTOB MHEPLIMM POCTEUIINX TEIL.

TeopeMa 0 MOMEHTaX UHEPIIMU OTHOCUTEILHO NapaJuIeNIbHBIX oceil (Teopema [toiirenca-1lIteitHepa).
[enTpobexHble MOMEHTHl HHEPLMH. OJUIMIICOMJA WHEpHuH. [J1laBHbIE OCHM M TJaBHbIE MOMEHTHI
MHEPLHUH.

Brruncnenne MoMeHTa MHEPLMU TBEPAOIO Tejla OTHOCUTENBHO NMPOU3BOJIbHON ocu. [loHsATHE O TeH30pe
MHEPLHNH.

Teopema o IBMKEHUU LIEHTPAa MAacC MEXaHUYECKON cucTeMbl. CIIECTBUS, 3aKOH COXPAHEHUS JABUKEHUS
LIEHTpa Macc.

KonnuecTBo ABM)KEHUS MAaT€pUAIbHON TOUKU. DJIEMEHTApHBIM UMITYJIbC CHIIbL. IMIyIbC NOCTOSHHON M
MIEPEeMEHHON CUJIBI 32 TAaHHBIA MPOMEXKYTOK BpeMeHU. Teopema 00 UMITyJIbce PaBHOACHCTBYIOLIEH.
Teopema 00 M3MEHEHMM KOJIMYECTBA JABM)KEHUS MaTepUalbHON Touku (B auddepeHIranibHol U
WHTETpaIbHON (hopme).

KonnuectBo nBHKeHUS MexaHW4yeckol cucrembl. Teopema 00 HM3MEHEHHM KOJUYECTBA JBUIKCHMUS
MeXaHu4eckoil cucrembl (B aupdepeHunanbHO W UHTErpaidbHOM ¢opme). CrnencrBus, 3aKoH
COXPAHEHHUS KOJIMYECTBA JABM)KEHUS MEXaHUUECKON CUCTEMBI.

MoMeHT Konr4ecTBa ABUKEHHUS MATEPUAIIBHON TOYKH.

Teopema 06 U3MEHEHHMH MOMEHTA KOJIMYECTBA ABMKEHUS MaTEPUATBHON TOUKH.
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Kunernueckuit MOMEHT MEXaHUYECKON CHCTEMBI.

Teopema 00 M3MEHEHHMM KHHETHMYECKOTO MOMEHTA MEXAaHMYECKOW CHCTEMbl (TeopeMa MOMEHTOB).
CrnenctBusi, 3aKOH COXpPAHEHHUS KHHETHYECKOIO MOMEHTa MEXaHMYECKOH CHCTeMbl, He0OXOIuMbIe
YCIIOBUSI PaBHOBECHUS JTFOO0N MEXaHUYECKOUN CHCTEMBI.

PaGota nocTosHHOI CHJIbI Ha IPSMOJIMHEHHOM MepEeMEICHUH.

Pabora nmepemenHoii cuibl (00mmii cimyyaii). Beruucienue paboTsl yepe3 KpUBOJIMHEHHBIH uHTErpant |
pona.

OnemeHTapHas pabota cuiibl. Beraucnenue paboTel yepe3 KpuBoauHEHHBIN uHTerpan Il poxa.

Teopema o0 paboTe paBHOICHCTBYIOIIEH.

Pabora mocrosiHHOM cuibl TpeHus. Paborta cuibl Tskectu. PaboTa CHIIbI ympyrocT. DieMeHTapHBIC
cBeieHHsI 00 uaeanbHbIX CBA3sX. PaboTa peakiuu uieanbHON CBS3H.

Motnocts cuibl. KoauimeHT noie3Horo AecTBUs MalInHblI.

Kunernueckass sHeprusi marepuaibHON TOukd. Teopema 00 H3MEHEHUM KHHETHYECKOH HHEpPrUH
MarepuaabHOU ToukU (B qudPepeHInanIbHON U HHTETpaIbHOM GopMme).

Kunernueckas s3Heprusi MEXaHMUECKON CUCTEMBI M CIIOCOOBI €€ BBIUMCIICHHUS.

Boruncnenne KHHETUUECKON SHEPTUU TBEPIOTO TeJla B PA3IMYHbBIX CIy4asX €ro JBUKEHHUS.

PaboTa m MOIIHOCTH CHJI, IPWJIOKEHHBIX K TBEPAOMY TENy, IPU MOCTYNATEIFHOM W BpalaTeIbHOM
JBUKECHUSIX.

PaGora cun TskecTH MEXaHHYECKON CHCTEMbI M TBEPIOTO Tela.

PaGota BHyTpeHHUX CHJI TBEPAOIO Tela.

Teopema 00 M3MEHEHHWH KHWHETHYECKOW PHEPrMM MEXaHMUYeCKoil cucteMbl. Teopema 00 WM3MEHEHUU
KMHETUYECKON sHepruu TBepaoro tena. Ciaydall MEXaHMYECKOW CUCTEMBbI C HE M3MEHSIOUIUMUCSA CO
BPEMEHEM UJICAIbHBIMU CBS3SIMH.

[TorenmanpHast 3Heprus. BelunciieHHEe MTOTEHIMAIBHON SHEPIrUM MEXAHUYECKOW CUCTEMBI U TBEPIOTO
Tena.

3aKOH COXpaHEHUsI MOJTHON MEXaHUYECKOW SHEPTUU CUCTEMBI.

Juddepennnanbabie ypaBHEHUS TIOCTYNATEIHLHOTO JBUKEHHS TBEPAOTO TENa.

JuddepennnanbHoe ypaBHEHHE BPAIIaTEIbHOTO ABMKEHUS TBEPAOTO Tea.

Huddepennnanbabie ypaBHEHUS TUIOCKOTO JBHKEHUS TBEPIOTO Tema.

Huddepennunanbable ypaBHEHUS cHEpUUYECKOT0 IBUKEHUS TBEPOTO Tea.

Juddepennnanbabie ypaBHEHUS ABHKEHUS CBOOOIHOTO TBEPIOTO TeNa.

Cuna unepuuu MarepuanbHol Touku (o JlamamOepy). LlenTpoOexxkHas u KacareiabHas COCTABIISIONINE
cuibl uHepiuu. [puamun J{anamGepa i1 TOUKH.

[Tpunuun [anambepa a1 MEXaHUUECKON CUCTEMBI.

[IpuBeneHue cuia MHEPLUHUN MEXaHUYECKON CUCTEMBI (IJIaBHBIM BEKTOP U IJIaBHBIH MOMEHT CHJI HHEPIMU
MEXaHUYECKOI CUCTEMBI).

[IpuBeneHue cua MHEPLIMK TBEPJIOTO TENa B PA3JIMUHBIX CIydasX €ro JBUKEHUS.

JluHamMHuuecKue peakiuu, JeHMCTBYIONME Ha OCh Bpamatouerocs Tena. Ciaydail BpaleHus: TBEpAOTro Tea
BOKpPYT €T0 INIaBHOW LEHTPaJIbHOW OCH MHEPLMH. Y paBHOBEUIMBAHUE BPALIAOIINXCS TEIL.

OcCHOBHBIE NTOHATUS U ONpeAeNIeHus] Teopun yaapa. OCHOBHOE ypaBHEHHME Teopuu yaapa. [lomymeHns
TEOpHH yaapa.

OO6mue TeopemMbl TEOPUH yapa.

VY nap mapa o HemoABMKHYIO TOBEPXHOCTh. KoahhHUIMeHT BOCCTaHOBIICHHUS.

IIpsiMo¥t neHTpasbHbIN ynap AByx Ten. [IpenensHele ciaydan.

IloTepst kMHETHYECKOW PHEPTUU NIPU HEYNIPYTOM ynaape aByx Tei. Teopema KapHo.

¥ nap no Teny, UMEIOIIEMY HEIOABMKHYIO OChb BpauieHus. LlenTp ynapa.

Casi3u 1 ux ypaBHeHUs. Kimaccuduxarms csizeit.

Bo3moxHble (BUPTyalbHBIE) TEPEMEIIEHUS TOJIOHOMHOW CHCTeMBl. YHCIIO CTemeHer CBOOOIbI
TFOJIOHOMHOM cUCTEMBI. [[pUHIIMI BO3MOKHBIX MTEPEMEILICHUH.
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[TpuHIHMIT BO3MOXHBIX IMEPEMEIICHUH B Cllydae ABMKCHUS cucTeMbl. O01ee ypaBHEHHE TUHAMUKU.
O06001IeHHBIE KOOPUHATHI U 0000IIIEHHBIE CKOPOCTH MEXAHUYECKON CHCTEMBI.

O6006menHnbIe crtbl. O0IIee ypaBHEHUE JTUHAMUKH B 000OIIICHHBIX CHJIAX.

YcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPAUHATAX.

Omnpenenenre 0000IIEHHBIX CHII B CUCTEMAaX C OAHON U IBYMSI CTETIEHSIMU CBOOO/IBI.
Huddepenunanbable ypaBHEHUS IBMKEHUS MEXaHHMUYECKOW CHUCTEMbl B OOOOLICHHBIX KOOpAMHATAX
(ypaBHenus Jlarpanka BToporo pojaa). Kunernueckuii moTeHuan.

WHuTerpan sHEpruu 1 MUKINYECKUE KOOPAMHATHI.

[TonsTrie 06 ycroitunBocTH paBHOBecHs. OmpeiencHUe MOJIOKCHUN PaBHOBECHs CUCTeMbl. Kpurepun
YCTONYHMBOCTH TIOJIOKEHUSI PABHOBECHSI CUCTEMBI.

Manbie cBOOOAHBIE KOJIEOAHUS KOHCEPBATHBHOM CHCTEMBI C OJIHOM CTENEeHbIO CBOOOABI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHSI.

HccnenoBanne cBOOOTHBIX KOJICOAHHI MEXaHMYECKOM CHUCTEMBI C JBYMs CTEMEHSIMH CBOOOJBI OKOJIO
MIOJIOKEHUS YCTOMYUBOTO PABHOBECHS.

Masble 3aTyxarolye W BBIHYXKJICHHBIC KOJCOAHHS KOHCEPBATHMBHOW CHCTEMBI C OJHOH CTEIICHBIO
CBOOO/IBI OKOJIO TTOJIOKEHUS YCTOMYUBOTO PABHOBECHS.

Maubie cBOOOJHBIC KOJICOAHUS KOHCEPBATUBHOW CHUCTEMBI C JABYMsI CTEHCHSIMH CBOOOJBI OKOJIO
TMIOJIOKCHUSI YCTOMYHBOTO PABHOBECHS.

Manble BBIHY)XJIEHHBIE KOJeOaHHs KOHCEPBATUBHON CHCTEMBI C JBYMS CTENEHSMU CBOOOABI OKOJIO
MOJIOKEHUS YCTOMYUBOTO PABHOBECHS.

IIIkaya oneHUBaHus 00y4aloLerocsi Ha cooecel0BAaHNHU 110 pa3enay 3

Bbanabl
peiTUHIOB
YpoBeHb 0CBOCHHMSI MaTepHUaJia oif
OLIEHKH
Teopernueckoe copepkaHue TUCHUIIIMHBI OCBOCHO TOJHOCTBIO, 6€3 Mmpo0esoB, 9-10

HEOOXO/UMbIe NPAKTUYECKHE HaBBIKM pabOThl C MaTepUAIOM IOJIHOCTBIO
chopmupoBanbl. OOy4aromuiicss HWCUYEPNBIBAIONIE, IMOCIEAOBATENBHO, YETKO U
JIOTMYECKH CTPOWHO H3JIaraeT MaTepHuall, yMeeT TECHO YBSA3bIBaTb TEOPHUIO C
NPaKTUKOM, BIaJieeT Pa3HOCTOPOHHUMH HABBIKAMHU W TIPHEMaMH BBITOTHEHHS
NPAaKTUYECKUX 3a/1a4, IPUYEeM He 3aTPYAHSETCS C OTBETOM IIPH BUIOU3MEHEHHUU
3a/1aHU.

Teoperuueckoe cojepaHWe AUCHUILUIMHBI OCBOEHO MPAKTUYECKH MOJIHOCTHIO, 7-8
oOydaromuiicss rpaMOTHO W TO CYIIECTBY H3jaraeT Marepual, He JAOIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUIIBHO TPUMEHSAET TEOPETUUYECKHE MTOJTOKEHHS
NP PEHICHWW TPAKTHYECKUX BOMPOCOB W 3a1ay, BJaIeeT HEOOXOIMMBIMH
HABBIKAMU ¥ MIPUEMaMH UX BBINOJTHEHHUS.

Teoperuueckoe conep)kaHHe TUCHMUIUIMHBI OCBOGHO YaCTUYHO, OOYyJarouuiics 5-6
UMEEeT 3HaHHUA TOJBKO OCHOBHOTO MaTepuaia, JIONYyCKaeT HETOYHOCTH,
HE/IOCTaTOYHO  MNpPaBUJIbHBIE  (OPMYJIMPOBKHM,  HApYLIIEHHS  JIOTHYECKOM
MOCNIEZIOBATEIbHOCTH B M3JIOKEHMM MaTepualia, HO NpoOenbl He HOCAT
CYIIECTBEHHOT'O XapakTepa, HEO0OXOAMMBbIE IMPAKTUYECKHE HaBBIKM palbOThI ¢
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(OpPMHpPOBaHBI, OJHAKO OOydaromuncs
UCTIBITHIBACT 3aTPYAHEHUS PU PEIICHUH TPAKTUYECKHX 3a/1a4.

Teopernueckoe cojiep)KaHWe MUCIHUIUIMHBI OCBOCHO YaCTUYHO, OOYYArOIIHIICS 0-4
JIOMYCKAeT CYIIECTBEHHblEe OIIMOKM, HE BHIUT B3aUMOCBS3M TEOPUU C
MPAKTUKOM, HEOOXOAWMBbIE MPAKTUYECKHUE HABBIKU PabOThl HE c(HOPMUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodel MporpaMMoOi AMCHUIUIMHBL Y4€OHBIX
3aJaHuil He BbINOJIHEHO. HeoOxoauma JOMOJNHUTENbHAS CaMOCTOSITENbHAs
pa0oTa HaJl MaTepuajoM Kypca.
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OueHo4yHbIE CpeCTBA AJIS POMEXKYTOUYHOM aTTecTallun
Bomnpocekl k 3xk3aMeny

Craruka Kak pasjesl TeopeTuueckod MexaHuku. OCHOBHbBIC MTOHSTUS CTaTUKHU (paBHOBECHUE Teja, CHIIA,
JUHUS  JCHCTBUSL CHWIJIBI, CHCTEMa CHUJI, CBOOOJHOE TelO, OKBHUBAJEHTHBIE CHUCTEMBI CHII,
PaBHOJICHCTBYIOIIAs CHCTEMbI CHJI, YPaBHOBELIEHHAs CHCTEMa CHJI, ypaBHOBeUIMBarouas cuia). JlBe
OCHOBHBI€ 3a/1a4Ml CTaTUKHU.

AKCHOMBI CTaTHKHU U UX CIICJCTBHSI.

[TonsTHss HECBOOOMHOTO Tela M CBs3ed. Pa3jeneHue cuim HAa aKkTUBHBIC CHJIBI U PEAKIUN CBS3CH.
Axcnoma (mpuHIHUIT) 0cBOOOXkAaeMocTH. OCHOBHBIE BUIBI CBSI3€H U MX PEaKLIUU.

Cucrema cxonsamuxcsi cwi. Teopema O paBHOJACHUCTBYIOIIEH CHUCTEMBI CXOJSAIIUXCSA  CHIL
I'eomeTpuueckuii u anreOpandeckuii CriocoObI OMPeAeTICHUs] PABHOACHCTBYIOIICH.

YcnoBus paBHOBECHUSI CHCTEMBI CXOIIIHXCs cuil. ['eomeTpuueckas u anredpanyeckas GopMbl yCIOBHIMA
PaBHOBECHS CUCTEMbI CXOJIALIUXCS CUII.

Teopema o paBHOBecuU Tpex HeMapayieNbHbIX CHIL

CrnosxeHue IByX MapaijiebHbIX CHIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

TeopeMbl 00 SKBUBaJICHTHOCTH U CIIOKCHHUH Tap U UX CIICICTBUS.

. Teopema 0 IpUBEICHUU CUCTEMBI ITAp K TPOCTEUIIEMY BHUILY.

. YCJI0BHE paBHOBECHS CUCTEMBI I1ap.

. MOMEHT CHJIBI OTHOCUTEIBHO TOYKU (KaK BEKTOP).

. B3auMocBs13p MOMEHTa Hapbl © MOMEHTOB CHJI TAPbl OTHOCUTENIBHO TPOU3BOJIbHOU TOUKH.

. JlemMa o0 mapaiensHOM niepeHoce culibl (JJemma [lyanco o nmpuBeneH!H CUITBI K TaHHOMY LEHTPY).

. IloHATHS TTIaBHOTO BEKTOPA U IIaBHOIO MOMEHTA CUCTEMBbI CHJI. AHAIMTUYECKHI CrIoco0 ompeseneHus

[JIABHOT'O BEKTOPA U IJIaBHOT'O MOMEHTA CUCTEMBI CHJL.
OcHoBHast TeopeMa cTaTukH (TeopeMa IlyaHco o mpuBeIeHNN CUCTEMBI CUJT K JAHHOMY LIEHTPY).
YacTHble ciayyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CHJI.

VYcnoBust paBHOBECHS TPOU3BOJIBLHOM CUCTEMBI CUJT (Teopema).

Teopema BapruHboHa 0 MOMEHTE PaBHOJEHCTBYIONIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

[TonsTue miockoi cucremsl cui. [IpuBeaeHrue NpOU3BOJIBHON TUIOCKOM CHCTEMBI CUJI K MPOCTEULLIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKOW CUCTEMBI CHIL

MoOMEHT CuJIbl OTHOCUTETBHO TOUKH (Kak anreOpanueckas BETHYUHA).

MoMeHT napsbl (Kak ajaredpanyeckasi BeTHUMHA).

VYcnoBus paBHOBECHS MPOU3BOJIBHOM INIOCKOW CHUCTEMBI CHIJI. YPAaBHEHMsI PABHOBECHS NPOM3BOJIBHON
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

YcnoBue paBHOBECHS pblUara.

VYcnoBue ycToMUMBOCTH TBEPAOTO Tena MpH onpokuapiBaHuu. KoadduumeHnt ycToiuuBocTH.

[TonsiTre TpeHus1, BUABI TPEHUS. 3aKOHBI TPEHUS CKOJIBKEHUS.

Peaknuu HenaeanbHBIX (IIEPOXOBATHIX) CBsI3el. YToa Tpenus. Konyc tpeHus.

PaBHOBecHe py HATMYUU TPEHUS CKOIBKECHHUS.

Tpenue kaueHusi. PaBHOBecHe Mpy HATUYUK TPEHUS KAaueHHUS.

IloHsiTHIE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.

B3anmocBsI3p MOMEHTa CHIIBI OTHOCUTEIBLHO OCH U MOMEHTA CHJIbI OTHOCUTENBHO TOUYKH Ha 3TOW OCH.
AHanuTUYeCKOe OIpesesieHue TJIaBHOTO BEKTOpAa M TJaBHOTO MOMEHTa MPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS TPOU3BOJIBHOM MPOCTPAHCTBEHHOW CUCTEMBI CHUII.

Teopema BaprHboHa 0 MOMEHTE paBHOAECHCTBYIOLIEN CUCTEMBI CUJI OTHOCUTEIBHO OCH.
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IlonsATHE cucTEeMBl MapajuIeNIbHBIX CWI. TeopeMa O paBHOIAEHCTBYIOLIEH CHUCTEMBI MAapaUICNIbHBIX U
OJIMHAKOBO HAIIPaBJICHHBIX CHUIL.

[loHaTne neHTpa cuUCTeMbl NapaylIeNbHBIX CUI (Teopema). DOpMysbl A BBIYUCICHHUS KOOPAMHAT
LIEHTPA CUCTEMBI IAPAJUIEIBHBIX CHIL.

PaBHOzeWCTBYIOIAs CUJI TSXKECTH TBEpAOro Tena. [loHsTre nenTpa Tsykectu TBepAoro renaa. Gopmyisl
JUISl BBIYMCIIEHUSI KOOPAMHAT LIEHTPA TSKECTH TeIa.

Omnpenenenre KOOPAMHAT IIEHTPA TSHKECTH OJHOPOJHOIO TBEPAOro Tena (LUEHTP TSHKECTH o0bema,
TJIOILA/TH, JIMHUH ).

CriocoOb1 orpeesieHus MOJI0KEHUsT EHTPOB TSDKECTH Tel (MHTETPUpPOBAaHUE, CUMMETpHS, pa3OueHue,
CIOCcO0 OTPULIATEIBHBIX BECOB, IKCIIEPUMEHTAIBHBINH CII0C00).

Kunemaruka kak paszzen TeopeTudeckoil MexaHukd. OCHOBHbIE IOHATUS KUHEMAaTUKU (CUCTEeMa
OTCYETA, TPACKTOPHs TOYKH, NPAMOIMHEMHOE M KPUBOJUHEHHOE ABM)KCHHS TOYKH, PABHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHHE TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHUKH.
CrniocoObl 3a/1aHus! IBUKEHUS TOUKH: BEKTOPHBINA, KOOPAMHATHBIN, €CTECTBEHHBIM.

Onpenenenne CKOPOCTH U YCKOPEHUSI TOUKU ITPU BEKTOPHOM CIIOCO0€ 3a/1aHusl JBUKEHUS.
Omnpenenenne CKOPOCTH U YCKOPEHUS TOUKH ITPH KOOPAWHATHOM CIIOCO0€ 3aaHUs ABVKEHHSL.
OmnpeneneHne CKOPOCTH M YCKOPEHHMS TOYKM IIPU €CTECTBEHHOM CIOCO0€ 3ajjaHusl JBUKECHMSL.
EcrectBeHHas cucrema KoopAuHaT (KacaTejbHas, HOpMajb, OMHOPMAallb U UX OPTbl) U €CTECTBEHHbII
TPEXTPaHHUK (CONpHKAcAOLIasics, HOpPMalbHas W CHpsAMIsAtomas Iwiockoctu). Llentp u panuyc
KPUBH3HBI TPAEKTOPHUH.

Knaccudukanus aABUKEHUH TOUKH MO €€ YCKOPEHUAM (MPAMOJIMHEHHOE, IPSIMOJIUHEHHOE paBHOMEPHOE,
IIPSIMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHEWHOE, KPUBOJIMHENHOE PaBHOMEPHOE, KPUBOJIMHEWHOE
paBHOIIEPEMEHHOE).

[ToctynatenbHoe IBHXKEHHME TBEPAOro Tesa. TeopeMa O MOCTYNATeJbHOM JABMKEHHM Tela. 3alaHue
IIOCTYIIATEJILHOTO JBUKEHHUS TeJa. Y paBHEHUE MOCTYNATENbHOIO IBMKEHUS TeElIa.

BpamarensHoe ABHKEHHE TBEPAOrO Tela. YTOJ MOBOPOTA Teljla. 3aJlaHUe BPalaTeIbHOIO JBHIKCHHS
Tena. YpaBHEHHE BpAIAaTEIbHOTO JBUKEHHSI TBEPAOIO TEIA.

VYrioBas CKOpPOCTb M YIJIOBOE YCKOpEHHE Tesa (Kak anreOpandeckue BEIMUYMHBI), COBEpPLIAIOIETro
BpalllaTelIbHOE ABH)KEHHUE.

YacTHble cilydyau BpalaTeIbHOrO JBM)KEHHUS Tela (pPaBHOMEPHOE M PaBHONEPEMEHHOE BpAIlCHHUE).
@DopMyIbl 1)1 BBIYUCIEHUS YIVIOBOM CKOPOCTH U yIJIa IIOBOPOTA.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH Te€Ja, COBEPLIAIOIIEr0 BPAIIATEIbHOE JBUKEHUE.
IIceBOOBEKTOPEI YIII0BOM CKOPOCTH M YITIOBOI'O YCKOPEHHS Tea.

BekTopHble BBIpa)KEHMS I CKOPOCTH, BPAIATEIBHOIO W LEHTPOCTPEMUTEIBHOIO YCKOPEHHM TOYKH
BPAILAIOIIErOCs TENA.

[Inockoe nBuxkeHune TBEpAOro Tesa. CBONWCTBA INIOCKOTO ABMXKEHHUA. 3aJaHHE IUIOCKOTO JABMXKEHUS Tela
(mmockoit purypsl). YpaBHEHHs TUIOCKOTO ABMKEHHS Tesa (IUIOCKOM (urypsl). Pasnoskenue nBUKEHUS
TUTOCKOM (PUTYpBI Ha MOCTYNATEIbHOE IBUKEHNE BMECTE C MOJIFOCOM U BPAIlEHHE BOKPYT MOJIOCA.
Teopema 0 CKOpPOCTSAX TOYEK IIIOCKON (GUTYpHI U €€ CIIeACTBUS.

[loHsiTHE MTHOBEHHOrO IIEHTpa CKOPOCTEH IUIOCKON (Uryphl U TEOpeMa O €ro CYIIECTBOBAHUU H
€AMHCTBEHHOCTH.

[IpMeHeHre MIHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEEeNIEHUIO0 CKOPOCTEH TOUEK IITOCKOH (PUTYPBHI.
Paznuunble cinydaun onpeneneHus noJI0KEeHUsI MTHOBEHHOTO IIEHTPAa CKOPOCTEH.

Teopema 06 yCKOpEHHSAX TOYEK MIIOCKOM (DUTYPHI.

[TonaTne MrHoBeHHOTO 1IeHTpa yckopenuit (MLLY) miockoit ¢purypsi.

CrniocoObl onpeiesieHnss MTHOBEHHOTO LIEHTPa YCKOPEHHH MII0CKOH (pUTYpBHI.

Coepuueckoe ABHKEHHE TBEPOTO Tena. YTibl Dilnepa. YpaBHEeHHs c(HEepUUECKOTO ABHKEHHSL.
MrHoBeHHasl OCbh BpallleHUs. Y paBHEHNE MTHOBEHHOW OCH BpALEHUs TBEPIOro Teja Ipu chepuyeckoM
JBVKCHHUH. YTIIOBasi CKOPOCTb U YIJIOBOE YCKOPEHHE Tea.
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Omnpenenenue CKOpoOCTE M YCKOPEHUH TOYEK Tena MpH cPepuueckoM JBWXKEeHHMU. Pacmpenenenue
CKOpoCTel To4eKk Tena mpu chepudyeckoM IBHKEHUH. [Ipoekiuum CKOpPOCTHM TOYKM Teja Ha OCU
JEKAPTOBBIX KOOPAMHAT.

Pa3noxxenue qBukeHHUs: CBOOOHOTO TBEPAOIO Tejla Ha MOCTYNATeIbHOE IBUKEHUE BMECTE C MOJIIOCOM U
chepuueckoe IBUMKEHHE BOKPYT IMONIOCA. YPaBHEHMs JBUXKEHHsI cBOOoAHOoro Tena. HesaBucumocTthb
BEKTOPOB YIJIIOBOH CKOPOCTH U YIIIOBOTO YCKOPEHHs CBOOOIHOTO Teja OT BBIOOpA MOJI0Ca.
Omnpenenenne CKOPOCTEH U yCKOPEHUI ToueK CBOOOIHOTO TBEPOTO Tea.

CrnoxHoe aBUXEHHE TOUYKH. OTHOCHUTEIBHOE, IIEPEHOCHOE U a0COJIOTHOE IBMKEHHUS TOYKHU. 3aJaHUE
CJIOKHOT'O JBU)KEHUSI TOUKH.

TeopeMa 0 CII0KEHUU CKOPOCTEH.

Teopema o cioxenun yckopenuii (reopema Kopuosnuca), kopuonrcoBo yckopenue. Ciiydan OTCYTCTBUS
KOpPHOJINCOBA YCKOPEHUSI.

CnoxeHue nocTynaTelbHbIX JBUKEHUN.

CnoxxeHue BpallleHUi TBEpI0T0 Tella BOKPYT NapajuiesibHbIX ocel. [lapa Bpalienuii.

CrnosxeHue BpalleHUI TBEPAOro Tela BOKPYT NEPECEKAIOIINXCS OCEH.

CrnoxxeHre mocTynaTeIbHOTO M BpalllaTeIbHOTO ABMKEHUH. BUHTOBOE ABMKEHUE.

OO6mwmit ciry4ait CosKeHus ABUKEHUN TBEPAOTO Tea.

JluHamMMKa Kak pasfen TeopeTHYecKOod MexaHMKU. OCHOBHbBIEC MOHATUS JUHAMHUKU (IIPOCTPAHCTBO U
BpeMs, MaTepualbHOE TE€JIO0, CUjla, MHEPTHOCTh Tejla, Macca Tella, MarepualbHas TOYKa, CHUCTEMa
oTcuera).

3akonbl auHamuku (anunes-HproTona) matepuanbHOW Touku. [loHsATHE WHEpUUATBHOW CHUCTEMBI
oTcuera.

JIBe OCHOBHBIE 33JJa4l JUHAMHUKU TOUYKH.

OcCHOBHBIE BUIBI CHJI.

Huddepenunansaple  ypaBHEHHUS JBHKCHHS CBOOOJHON TOYKH (B BEKTOPHOHM, KOOpPIAMHATHOH U
€CTECTBEHHOH (hopme).

[Topsiaok pemeHus npsMoy 3a1lauu AMHAMUKH TOUKH.

Pemenue o6paTHOil (OCHOBHOM) 3a/1a4i AMHAMHUKHN TOUKU IPU MPSIMOJIUHEHHOM JIBH)KEHHUH.

Pemenne oO6paTHOI 3aau TUHAMUKY TIPYU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

HecBoboaHoe nBrxkeHne marepuanbHoi Toukd. OCHOBHOE ypaBHEHUE TUHAMUKHU HECBOOOIHOHN TOUKH.
JIBr>KeHME TOUKH MO 3aJaHHOM HETIOIBUKHOM KPUBOM.

OTtHocuTeNnbHOE ABMKEHUE TOUKU. [IoHATHE IEpEeHOCHON M KOPUOJIMCOBOW CHJI HHEPLIMU TOUKH.
Bnusinue BpaieHust 3eMiM Ha paBHOBECHE U IBHXKEHUE Tell.

CBoOogHBIe KOIeOaHUS TOUKH.

CBo0OOHBIE KOI€0aHUsI TOYKY TPU HAJTUUUU TPEHUS CKOJIbKEHUS.

CBoOosHbIe KOJEOAaHUSI TOYKM MIpPU JMHEHHO-BA3KOM CONPOTUBJICHUU. ANEPHOIUUYECKOE JBUKECHUE
TOYKH.

BreinykaeHHbIE KOJIEOaHHS TOUKH.

BoiHyXaeHHble KoJeOaHUs TOYKM TP HAJIMYUU  JIMHEWHO-BSI3KOTO  CONPOTHUBIICHUS  CPEJBbI.
Aneproanueckoe JIBHKEHUE TOUKH.

SBnenue OueHuii. SIBieHne pe3oHaHca.

Mexannueckasi (MarepuanbHas) cuctema. Kiaccubpukanus cui, NEHCTBYIOIIMX Ha MEXaHHYECKYIO
cucremy. OCHOBHbIE CBOWCTBA BHYTPEHHUX CHIIL.

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

Macca MexaHuueckoi cucremsl. LleHTp Macc mMexaHmdeckol cuctembl. DOpMyIbl [UIsl BBIYUCICHUS
KOOpJMHAT LIEHTPAa MacC CUCTEMBI.

MoOMEHT MHEpLMH MEXaHHUYECKONW CHCTEMBbI M TBEPAOIO Tejla OTHOCUTENBbHO ocu. Pammyc wHepuuu.
Brrunciienne MOMEHTOB MHEPIIUH MPOCTEUIIINX TET.

TeopeMa 0 MOMEHTaX MHEPITMK OTHOCHUTEILHO MapaJIeNIbHBIX ocei (Teopema [toirenca-1lteitHepa).



96. LleHTpoOE)KHBIE MOMEHTBHI HMHEPIMU. OIJIMIICOMJ HWHEPIHMU. [JaBHbIE OCH W TJIaBHbIE MOMEHTHI
UHEPLUH.

97. BeluuciieHe MOMEHTa MHEPIIMK TBEPAOT0 Tella OTHOCUTENBHO POM3BOJILHON ocH. [loHsTHE O TeH30pe
UHEPLUH.

98. TeopeMa 0 IBMKEHMH LIEHTPA Macc MeXaHUUYeCcKol cuctembl. CeCTBUS, 3aKOH COXPAHEHUs IBUKEHUS
LIEHTpa Macc.

99. Kosnn4ecTBO IBMKEHHUS MAaTEPUAIBHOW TOUKH. DJIEMEHTAPHBIA UMITYJIbC CHIIBL. VIMITyJIbC MOCTOSSHHON U
MIEPEMEHHON CUJIBI 32 TaHHBIN MPOMEXKYTOK BpeMeHu. Teopema 00 UMITyJIbce paBHOACHCTBYIOIIEH.

100. Teopema 00 WM3MEHEHHHM KOJMYECTBA MABIKCHHS MaTepHaIbHONH TOUYKH (B AuddepeHnnanbHOl U
WHTETPAITBHON opme).

101. KonuuecTBO ABMXKEHUS MEXAHWYECKOM cucTeMbl. Teopema 00 M3MEHEHUM KOJMYECTBA JBU)KEHUS
MexXaHW4YecKon cuctembl (B auddepeHnmasibHOd W WHTerpainbHoi (opme). CrencTBus, 3aKOH
COXPaHEHMsI KOJIMYECTBA IBUKCHHSI MEXaHUYECKOM CUCTEMBI.

102. MomeHT Kosn4ecTBa IBUKEHUS MaTepUaIbHOW TOUKH.

103. Teopema 06 n3MEHEHHNH MOMEHTA KOJIMYECTBA ABMKEHHS MAaTEPUAIIbHON TOYKH.

104. KuneTtnyeckuii MOMEHT MEXaHUYECKOH CHCTEMBI.

105. Teopema 00 W3MEHEHHMH KHHETHYECKOTO MOMEHTa MEXAaHHYECKOH CHCTEMBl (TeopeMa MOMEHTOB).
CrnencTBusi, 3aKOH COXpAaHEHUS KHHETHYECKOTO MOMEHTAa MEXaHHYECKOW CHCTEMBI, HEOoOXOIUMbIe
YCJIOBUS PaBHOBECHS JTF000 MEXaHNYECKOI CUCTEMBI.

106. PaGoTta nMocTOSTHHOM CHJIBI Ha MPSMOJIUHEHHOM NIEPEMEILICHHH.

107. PaGorta nepemeHHOM cuiibl (00K ciyyail). Beruncnenue paboTsl yepe3 KpUBOJIWHEHHbIA uHTerpai |
pona.

108. DnemenTapHas pabota cuibl. Beraucienue paboTel uepe3 KpuBOJIMHEHHBINM nHTerpai |l pona.

109. Teopema o paboTe paBHOICHCTBYIOIICH.

110. Pabora mocTossHHO#M cuiibl TpeHus. PaboTa cuibl TshkecTr. Pabota cuibl ynpyroctu. DieMeHTapHbIC
cBeneHMs 00 nieaabHBIX CBA3AX. PaboTa peakiun naeaabHON CBSI3H.

111. Momnocts cuiibl. KoadduimeHT nosezHoro AeiCTBUS MaIIMHBI.

112. Kunernyeckass SHeprus MaTepualbHOW TOYKH. Teopema 00 W3MEHEHWH KHHETHYECKOW >HEPruu
MaTepualbHON TOUKH (B AU depeHnnanbHoi 1 HHTerpaibHOM hopme).

113. Kunernyeckas sHeprus MEXaHUUYECKOM CUCTEMBI U CIIOCOOBI €€ BHIUMCIICHUS.

114. BpluncneHne KHHETHUECKONW SHEPTUHU TBEPIOTO TeNa B PA3IMUHBIX CIydasX ero JBU)KEHUS.

115. PaGota u MOITHOCTh CHJI, IPHJIOKEHHBIX K TBEPJOMY TeIly, MPHU MOCTYMATEIIbHOM M BpaliaTeJIbHOM
JIBVKEHUSIX.

116. Pabota cuiI TSHKECTH MEXaHUYEeCKOH CHCTEMBI M TBEPAOTO Tela.

117. PabGota BHYTpEHHUX CUJI TBEPOTO Tea.

118. Teopema 00 M3MEHEHMM KHHETHMUYECKOW PHEPIUU MEXaHWYECKOW cucTeMbl. Teopema 00 M3MEHEHUHU
KUHETHYECKOW sHepruu TBepaoro tena. Ciyyail MEXaHMYECKOW CHCTEMBI C HE M3MEHSIOIIUMHUCS CO
BpPEMEHEM UJICATbHBIMU CBSI3SIMH.

119. IlorenumanbHas sHeprus. Beruncnenne NoTeHIUAIBHOW SHEPIUH MEXaHUYECKOM CUCTEMbI U TBEPJIOTO
Tena.

120. 3akoH coxpaHEHUS IMOJHOW MEXaHUIECKOH YHEPTHH CHCTEMBI.

121. InddhepeHnmanbHbie ypaBHEHUS IOCTYNATEILHOTO JIBHKEHHS TBEPIOTO Tela.

122. InddhepeHnmanbHoe ypaBHEHHE BPAIaTEIbHOTO IBUKEHUS TBEPAOTO TEJa.

123. luddepenunanbHble ypaBHEHUS TUIOCKOTO ABMXKEHHSI TBEPJIOTO TEa.

124. TudpdepenumanbHble ypaBHEHUs CPEPUIECKOT0 IBHXKEHUS TBEPAOTO Tea.

125. ludpdepenumanbHbie ypaBHEHUS ABUKEHHUS CBOOOTHOTO TBEPJIOTO Tea.

126. Cuna unepuuu mMarepuaabHoi ToukH (1o Janambepy). LlenTpoOekHas 1 KacaTenbHas COCTABISIOIINE
cuibl nHepruu. [puamun J{anamGepa 1i1s TOUkH.

127. Tlpuamun J{anamGepa 11 MEXaHUIECKOM CUCTEMBI.



128. IlpuBenenue cuil WHEPUUM MEXaHUYECKOH CHUCTeMBbl (TJIaBHBIM BEKTOp M TJABHBIH MOMEHT CHII
MHEPIHMHU MEXaHUYECKON CHCTEMBI).

129. TlpuBeneHue cuiI MHEPIMH TBEPAOIO TeJla B PA3IUYHBIX CIIydasx ero JIBUKEHUSI.

130. [unamuueckue peakuuu, IEHCTBYIOIIME Ha OCh Bpamiaromerocs tena. Ciydail BpalleHusi TBEpAOro
TeJa BOKPYT €ro TJIaBHOM LIEHTPaTbHOM OCH MHEPIUH. Y PaBHOBEIIMBAHNE BPALLAIOLIUXCS TEl.

131. OcHoBHBIC OHATHUS U OTNpeneneHus: Teopun yaapa. OCHOBHOE ypaBHEHHE T€OpHH yaapa. JlomymeHus
TEOpHUU yJapa.

132. OOGume TeopeMbl TEOPUU yaapa.

133. Yaap mapa o HEMOJIBMKHYIO MOBEPXHOCTh. KoadduiimeHT BoccTaHOBICHUS.

134. Tlpsimoii neHTpanbHbIi yaap aAByx Ted. [IpenenbHbie cirydan.

135. TloTepst KHHETUYECKOM YHEPTUHU TIPH HEYIIPYroM yaape aByx Ten. Teopema KapHo.

136. Ygap no teny, UMerOIIeMYy HETOABUKHYIO OCh BpaiieHus. Llentp yaapa.

137. Cps3u u ux ypaBHenus. Kimaccudukamus cszeil.

138. Bo3moxHbIe (BUpPTyaldbHBIE) MEpEMEIICHUsS TOJIOHOMHOW cHCTeMbl. Yuciao cremneHeld CBOOOBI
TOJIOHOMHOM cHCTeMBI. 1 IpMHIIMI BO3MOKHBIX IEPEMEILICHHMN.

139. IlpuHImI BO3MOXKHBIX IEPEMEIIEHH B CiTydae IBIWKeHHUs cucTeMbl. O01iee ypaBHEeHHUE THHAMUKH.

140. O6o0uIeHHBIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

141. O6o06uiennbie cuitbl. O0IIee ypaBHEHHE JUHAMUKY B 0000IIEHHBIX CHIIAX.

142. VYcioBusi paBHOBECHS CHCTEMbBI B 0000IIEHHBIX KOOPIMHATAX.

143. Ompenenenrie 0600IIEHHBIX CHJI B CUCTEMAX C OJJHOU U ABYMS CTEICHSIMH CBOOO/IBI.

144. JTnddepeHunansHble YpaBHEHHS JBHKEHUS MEXaHHMUYECKON CHUCTEMBbl B OOOOIIEHHBIX KOOPAMHATAX
(ypaBHenus Jlarpanxa Broporo poaa). Kunerndyeckuii moreHuain.

145. Unrerpan sHepruu U UUKJINYECKUE KOOPAUHATHI.

146. TlonsTie 00 ycToitunBoCcTH paBHOBecHs. OmnpeneneHue MoyIoKeHH paBHOBecHs cucTeMbl. Kputepun
YCTOMUYMBOCTH TIOJIOKEHHUSI PABHOBECHUS CHCTEMBI.

147. Manble cBOOOAHBIC KOJIEOAHUS KOHCEPBATUBHOW CHCTEMBI C OJHOW CTEMEHBIO CBOOOIBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHS.

148. UccnenoBanue cBOOOIHBIX KOJIEOAHUI MEXaHUYECKON CHCTEMBI C IBYMS CTETIEHSAMU CBOOOIBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHS.

149. Manple 3aTyxarouiye W BBIHYKICHHBIE KOJEOaHUS KOHCEPBATUBHON CHCTEMBI C OJHON CTENEHBIO
CBOOO/IbI OKOJIO TOJI0XKEHUS YCTOHYUBOTO paBHOBECHSI.

150. Mansle cBOOOAHBIE KOJIEOAHWS KOHCEPBATUBHOW CHCTEMBI C ABYMSI CTENEHSIMH CBOOOJIBI OKOJO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

151. Manble BBIHYX/IEHHbIE KOJI€OaHMsSI KOHCEPBATHUBHOW CHUCTEMBI C JABYMS CTENEHSMHU CBOOOJBI OKOJIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHS.

IIkana oneHUBaHHUA CAA4YH PK3aMeHa

banabl
YpoBeHb 0CBOEHMSI MaTepHuasa PpedTHUHIOBOM
OLICHKH
Teopernueckoe copepikaHue AUCIUIUIMHBI OCBOCHO TOJHOCTBIO, 0€3 MpoOemoB, 36-40
HEOOXOJMMbIC MPAKTUYECKHE HABBIKM pabOThl C MAaTepUaoM TOJTHOCTHIO
chopmupoBaHbl. OOy4arONIUICS HMCYEPITBIBAIONIE, TOCICIOBATEIIBHO, YETKO W
JIOTUYECKU CTPOWHO H3JIaraeT MaTepuan, yMeeT TECHO YBSI3bIBaTh TEOPHIO C
MPAKTUKOM, BIIAJICET Pa3HOCTOPOHHUMHU HAaBBIKAMHM M IMPUEMaMH BBITOJHEHUS
MPAKTUYECKHUX 3a/1a4, IPUYEM HE 3aTPYTHICTCSA C OTBETOM IMPH BHIOU3MEHCHHUH
3aJIaHNH.
Teopernueckoe conepkaHue AUCIUIUIMHBI OCBOCHO MPAKTUYECKH IOJHOCTHIO, 32-35
oOyJaromuicss TPpaMOTHO W IO CYIICCTBY H3J1aracT MarepHall, He JOoIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABIIILHO IPUMEHSIET TEOPETHUECKUE TIOJI0KEHUS




IpU PEUICHWH TPAKTUUYECKUX BOMPOCOB M 3aJad, BIAZeeT HEOOXOIUMBIMHU
HaBbBIKaAMU U IPUCMaMH UX BBIITOJIHCHUA.

Teopernueckoe conepkaHHe TUCHUIUIMHBI OCBOGHO YaCTUYHO, OOYYarolIuiics 24-30
UMEeT 3HAHUS TOJNBKO OCHOBHOTO MaTrepuaia, JIOIMYCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWJIbHBIE  (OPMYJIMPOBKH,  HAPYIIECHHS  JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B H3JIOKEHHH MaTepuana, HO MpoOenasl He HOCHT
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBbIE IMPAKTHYECKHE HABBIKM PabOTHI C
OCBOCHHBIM MAaTEpHaJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOydaroIuiics
HCIBITBIBACT 3aTPYAHCHUS NPU PCIICHHUHU IMPAKTHYCCKUX 3a1a4.

Teopernueckoe copep)kaHHE AWUCHMIUIMHBI OCBOGHO YaCTUYHO, OOYYarOUIHHCs 0-23
A0IYCKACT CYHICCTBCHHBIC OH_II/I6KI/I, HC BHUAWUT B3aUMOCBA3U TCOPUU C
NPaKTHUKOH, HEOOXOIUMbIE MPAKTUYECKHE HABBIKM PAaOOTHI HE CHOPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodell MporpaMMoi AUCUUIUIMHBL Y4eOHBIX
3agaHuil He BBIMONHEHO. HeoOxoauMa JOMONHUTENbHAS CaMOCTOSATEIbHAS
paboTa HaJl MaTepuaJIoM Kypca.

OuenuBanue CTYACHTA HA IK3aMCHE IO TMCHUIIJINHE «TeopeaneCKaﬂ MEXaHUKaA»:

banisl
(uToroBoit OcBoenue
N . . TpeboBanusi K 3HAHUAM
PEUTHHIOBOW | KOMIIeTeH Ui
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI HA TOCTABJICHHBIE BOMPOCHI  IOJHBIC, YETKUE W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTHYHBIL, JIOKAa3aTelNbHBI |
JNEMOHCTPUPYIOT ~aHAJIUTUYCCKHE M TBOPUYECKHUE CIIOCOOHOCTH
CTYJ/ICHTA.
84-70 Cpenuwuii JlaroTcsi TIOSTHBIE OTBETHI Ha IOCTABJICHHBIC BOIPOCHL. [lokazaHo
YPOBEHb YMEHHUE BBbIIENATh NMPUUYMHHO-CIIEACTBEHHbIE CBsA3U. [Ipu perieHun
3a7ad JIONMYyIICHBl HEe3HAYWTENbHBbIE OIMUOKH, HWCIpPAaBICHHBIE C
MIOMOIIBIO «HABOJISIIMX» BOTIPOCOB TPETOAABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI ¥  pEIIEHUS TIOCTAaBIEHHBIX  3ajad
YPOBEHb HEI0CTaTOYHO MosHble. Jloruka u nociaeoBaTenbHOCTh B PELICHUN
3ajJ]ay UIMEIOT HapyleHus. B oTBeTax oTCYyTCTBYIOT BBIBO/IBI.

Crynent, nonyuuBmuii meHee 60% OT MakCMManbHOTO Oaiiia 3a pas3ien AUCIHUIUIMHBL WIH
MPOMEKYTOUHYIO aTTECTAIUIO, CUUTAETCS HEATTECTOBAHHBIM 110 JAHHOU JUCIUIUIMHE .

YueOHO-MeTOoAN4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHre Y4eOHOM U CIMILIMHBI
OcHoBHas nuTeparypa:
1. Noponun, ®.A. Teopernueckas mexaHuka: yueod. mocodue / ®.A. JlopoHuH. — DIEKTPOH. aH. —
Cankr-IlerepOypr: Jlans, 2018. — 480 ¢. — Pexxum moctymna: https://e.lanbook.com/book/101840 .
2. Xawmssiinen, B. A. Teopermueckas mexaHuka : ydeOHoe mocoome / B. A. XsamsursiitHeH. — 3-¢

U3 — Kemeposo : KysI'TY UMEHU T.0. I'opGauesa, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1

3. SxoBenko, I'. H. Kparkuii kypc TeopeTrueckoil MexaHuku : yueOHoe nocobue / I'. H. SIkoBeHko.
— 6-e U3 1. — MockBa : JlaGopaTopus 3HAHUH, 2020. — 119
c. https://e.lanbook.com/reader/book/135499/#1

4. Jluesckuii, B.A. Teopernueckas mexannka. COOpHUK 3aaHuil: YueOHOe mocodue: yued. mocoodue
/ B.A. Quesckuii, 1.A. ManbimeBa. — OnektpoH. naH. — Cankrt-IletepOypr: Jlawp, 2018. — 192 ¢. —
Pesxxum mocryna: https://e.lanbook.com/book/98236 .

JlonoHUTENbHAS IUTEpaTypa:



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

5. Memepckuii, M. B. 3anaun no Teoperuueckoit Mmexanuke : yueOHoe mocodue / V. B. Memepckuit ;
noxa penakuueit B. A. I1ansmoga, JI. P. Mepkuna. — 52-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2019. —
448 c. Pexxum mocryma: https://e.lanbook.com/reader/book/115729/#440

6. Aranua, B. I'. Mexanuka. TeopeTuueckas mexaHuka : ydyeOHoe mocobue / B. I'. AranuH. —
Hoocubupck : HI'TVY, 2017. — 108 c. https://e.lanbook.com/reader/book/118427/#1

7. Ilpaconos, C. I'. Mexanuka. Teopernueckas Mexanuka : ydeOHoe mocobue / C. I'. IIpaconoB. —
Tonesrmu : TI'Y, 2019. — 99 c. https://e.lanbook.com/reader/book/139662/#1

8. beprses, B. JI. Teoperndeckas u aHanuTHYECKash MEXaHUKa. YUeOHO-HMCCIEe0BaTENbCKas paboTa
cTyneHToB : yueOHoe mocooue / B. JI. beprsie, B. C. Pyuunckuii. — Cankr-IlerepOypr : Jlans, 2019. —
424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecrieuenue u UHTEpHET-pECYpCHI:
1. Teopernueckast MeXaHHUKa. DIEKTPOHHBIA y4eOHBIH Kypc AJIsi CTYACHTOB OYHOM M 3a04HOU (hopMm
o6yuenust / Coct. Kapumos U. — Pesxxum moctyma: http://www.teoretmeh.ru/
2. O6pazoBanue u Mmexanuka. OOpazoBarenbHblii caiit / Coct. Kocunpin A.FO. — Pexum nocryna:
http://www.emomi.com/

MarepuajbHO-TEXHUYECKOE o0ecredyeHrue Y4eOHOH TUCHMITUHbI

JIeKIIMOHHBIE 3aHATHS TPOBOIATCS B YYEOHOH ayIuTOpHH, OOOPYIOBAaHHOW BHIEOIPOEKTOPOM,
9KpPaHOM, IEPCOHAIbHBIM KOMIIBIOTEPOM U AUHAMUKAMH.

[TpakTHueckue 3aHATUS MPOBOJATCA B ay[IUTOPUHU, B KOTOPOM MMeEETCsl HAOOp HarJIsJHBIX [1OCOOUI
(KpMBOLIMIIHO-TION3YHHBIH MEXaHU3M, KPHUBOIIUIIHO-KOPOMBICIOBBIM YEeThIpEXIIAPHUPHBIA MEXaHU3M,
KPUBOLIMITHO-KYJIUCHBIH MEXaHMU3M, 3yOuaThlii MEXaHHM3M C IWIMHAPHUYECKUMH KoJilecaMM, 3yOdaThlit
MEXaHU3M C KOHMYECKUMH KOJecaMH, IUIaHeTapHbId 3y04aThlii MEXaHU3M, BUHTOBOM nu(pdepeHnanbHbIi
MEXAHMU3M, KYJIauKOBBII MEXaHU3M.

Jns  camocToATeNbHOM paboThl O0yYaromuXcs HMEIOTCS  CIEeNUalM3UPOBAaHHBIE ITOMEUICHHUS,
000py/10BaHHbIE NEPCOHAIBHBIMU KOMITBIOTEPAMH C BBIXOJOM B VIHTEpHET M € JOCTYNOM K 3JIEKTPOHHO-
OMOIIMOTEYHOU CHCTEME, DJIEKTPOHHOM OHOMMOTEKEe U SIEKTPOHHOW HHGOPMAIIMOHHO-00pa30BaTEIbHOM
cpene By3a, a TakKe K APyruM OuOIrMoTeuHbIM hoHAaM.

Y4yeOHas aynurtopus (aya. 112)

VYcranoska TMM -35 M

JIa6. ycr. «l'mnougHas mnepemaya, Jlab. ycr. «3yOuaro-pelyakHbId MexaHu3M», Jlab. ycr.
«KpuBomunHo-maTyHHbIH MexaHu3M, JIab. ycr. «YHuBepcanpHblil mapaup ['ykay», JIa6. ycr. «UepBsiuHas
nepegada»

[TpuGop TMM 14A, ITpudop TMM 15A, ITpudop TMM 16, [Ipudop TMM 16A/046, ITpudop TMM
17, Ilpudop TMM 31A, ITpudop TMM 42, [Ipucraska Cllp 84, IIpubop TMM 43A, [Ipudop TMM 46/1,
[TpuGop TMM 46/2, ITpubop TMM 46/3, Cranok it fuHamMuueckor 6anancupoku TMM.

Yuebnas aynutopus (aya. 520)

KommuiekT MmynbTuMeuitHoro o6opyaoBanus (IpoeKkTop, s3KkpaH, kommnbiotep, MBI, komoHkn)

Mownwurop Flatron, ITpoexrop Casio, Dxpan Cactus Expert, Kononku Sven

[Tpoueccop — AMDAthlon (tm) 64 X2 Dual Core Processer 3800 2.00 GHz

OneparuBHas mamsTh - 4Gb

JIuueH3noHHOe M CBOOOJHOE MpOrpaMMHOE oOOecredeHne OOIIero U MNpoQecCHOHATBHOTO
Ha3HAYCHMUS.

Jnist  caMOCTOATENBbHOW paboThl  O0yYaroIUXCs WMEIOTCS  CIIeNUAIM3UPOBaHHBIE TTOMEIICHUS,
000pyIOBaHHBIC MEPCOHATLHBIMA KOMITBIOTEPAMH C BBIXOJOM B MHTEpHET M C JOCTYIIOM K DJIEKTPOHHO-
OMOIMOTEYHONM CHCTEME, DJIEKTPOHHON OHOMMOTEKEe W SIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIHHOM
cpeze By3a, a TakKe K APYyruM OMOIHMOTEUYHBIM (hOHIAM.
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MeTtoanuyeckue yKa3zaHus JJs CTYI€HTA

1. YkazaHus i npoCaylBaHus JICKIHI

[lepen HawamoMm 3aHATHI BHUMATEIHLHO O3HAKOMHTHCS C YYCOHBIM IUIAHOM IPOBENCHUS JICKIUH U
CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

[lepen mocelieHreM O4yepeaHON JIEKIIMM OCBEXXHUTh B MAMSITH OCHOBHBIE KOHIIEHIIMU IPOUIEHHOIO
panee marepuaina. [loaroroBuTh npu HE0OXOIUMOCTH BOIPOCHI MpernogaBaTento. He Hago omacarbes, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexiuu ocHOBHOE BHUMaHHE ClIEyeT YAEHATh HEe (OopMylnaM M MaTeMaTUYeCKUM BBIKJIAJKaM, a
COJIEPAHUIO U3y4aeMbIX BOIIPOCOB, OMPEACIICHUSIM U TOCTAHOBKAaM 3a]1ay.

B mpouecce u3zydeHus JIEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOYKHOCTH YacTO BO3BpaIIaThCs K
OCHOBHBIM TMOHSTHSM M METOJIaM pelIeHHs 3aaad (31eCh BO3MOXKEH BBIOOPOYHBIH KOHTPOJb 3HAHUUN
CTYJICHTOB).

KenarenbHO UCIONB30BaTh KOHCIEKTHI JICKIIUNA, B KOTOPBIX UCIIONB3YETCS] IPUHSATAS MIPEoiaBaTesieM
cuctemMa 0003HaYCHUI.

st 6osee moApOOHOTO M3YYECHHS Kypca claeayeT paboTarh ¢ peKOMEHIOBAHHBIMU JHTEPATYPHBIMU
MCTOYHMKAMHU U BHOBb IOSBIIIOIIMMUCS UCTOUHUKAMHU.

2. YkazaHus 1Jis y4acTus B MPAKTUYECKUX 3aHATHUAX

Ilepen mnocemieHreM YSACHUTh TEMY MPAKTHYECKOTO 3aHATUS U CaMOCTOSITENIbHO HM3YyYUTh
TEOPETHUUECKHE BOTPOCHI.

[lonyunTs y mpenopaBaTensi 3aJaHUE HA BBINOJHEHHUE IPAKTUYECKOTO 3aJaHusl, KaK MPaBUIIO 3TO
pelIeHre 3a/1a49u 0 MPOHICHHOMY JICKITMOHHOMY Matepuaiy. Pemenue 3a1aqu o)OpMUTh MUCEMEHHO WA
BBITMIOJTHUTH C UCIOJIh30BaHUEM KOMIIBIOTEpA U MPH HEOOXOJIMMOCTH paclieyaTaTtbh U CIaTh MPENo1aBaTelto
Ha TIPOBEPKY.

Ilepen mnocemieHreM YSACHUTh TEMY MPAKTHYECKOTO 3aHATUS U CaMOCTOSITENIbHO HM3YyYUTh
TEOPETHUUECKHE BOTPOCHI.

B koH11e 3aHATHS IpU HEOOXOJUMOCTH BBISICHUTD y MPENOIaBaTENs HESCHBIE BOIIPOCHI.

OcCHOBHBIE Pe3yJIbTATHI BRIIOJHEHUS PaO00THI HEOOXOJMMO pacreyaTarh.

3.YKka3zaHus A7 BBIOJIHEHUS CAMOCTOSTENIbHOM pabOThI

[Tonyunts y mnpenomaBarenss 3aJaHUE€ W CIHCOK PEKOMEHJIOBAaHHOM JHTEparypel. M3ydyeHue
TEOPETHUUYECKUX BOIIPOCOB CJIEAYET MPOBOJUTH MO BO3MOXXHOCTH CAMOCTOSITEBHO, HO MPHU 3aTPYIHEHUAX
oOparaThCcs K MpernoaBaTeio.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOICTaHHON padoTe.

[Ipu BbIIONTHEHUN (POHTAIBHBIX 3aJlaHUN TIO0 YCMOTPEHHIO TperofaBaTesis paboTa MOXKET OBITh
OlleHeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOMPOCHI, MPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTO)]l/I‘leCKI/Ie YKazaHuA AJIA npenoaaBaTeist

1. Yka3aHus 1715 npOBeNEeHUS JIEKIUI

Ha nepBoii BBOJHOM JeKIMH clienaTh 00U 0030p coepikaHusl Kypca U OTMETUTh HOBbIE METO/IbI U
NOJXOJbl K pEIICHUIO 3a/1ad, pacCMaTpUBAaEMbIX B Kypce, JOBECTH 1O CTYIEHTOB TpeOOBaHUS Kadenpsl,
OTBETUTH Ha BOIPOCHI.

[Ipy mOAroTOBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOAMMO NpPOAyMaTh IJIaH €ro IpOBeJEHUS,
COJIep/KaHUE BCTYIUTENbHON, OCHOBHOW M 3aKJIIOYMTEIbHOW YaCTH JIEKIIUHM, O3HAKOMUTBCS C HOBHHKaMU
yu4eOHOW M METOJUYECKOW JIUTepaTyphbl, MyONUKAIUAMU MEPUOJUYECKON IMe4YaTH MO TeMe JIEKIIMOHHOTO
3aHATHSI. YTOYHMTH IUIAH TIPOBENEHUS CEMMHAPCKOrO 3aHATHA IO TeMe Jiekuuu. Ilepen usnoxeHuem
TEKYIIEero JIEKIIMOHHOTO MaTepualla HallOMHHUTb OO0 OCHOBHBIX HTOTaxX, JOCTUTHYTHIX Ha MPEAbLAYIIMX
aexiusx. C 3Toi 1enblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayJUTOPHH U OCYLIECTBUTH BHIOOPOUYHBIN KOHTPOJIb
3HAHUSI CTYJIEHTOB.

B xoJ1e 1eKIMOHHOTO 3aHATH MPENoAaBaTellb J0KEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI, 03HAKOMHUTD
CTYJEHTOB C IE€pPEYHEM OCHOBHOW U JONOJHUTEIBHOW JUTEpaTyphl MO TeMe 3aHATHS. PackpbiBas
coJiepKaHue Yy4eOHBIX BONPOCOB, AaKIEHTHPOBAaTh BHUMAaHUE CTYACHTOB Ha OCHOBHBIX KaTErOpHsX,
SBJIEHUSX U MpoleccaxX, 0COOCHHOCTSIX UX MPOTEeKaHMs. PacKpbIBaTh CyIIHOCTh M COAEPIKAHUE PA3TMYHBIX
TOYEK 3PCHUS M HAYYHBIX MOJIXOA0B K OOBSICHEHHUIO T€X WM UHBIX SBJICHUH U MPOIIECCOB.

Crnenyer apryMeHTHpPOBaHO OOOCHOBaTb COOCTBEHHYI) IO3HMLHMIO IO CIOPHBIM TEOPETHUYECKUM



Bonpocam. IIpuBoauts mpumepsl. 3aaBaTh MO XOAY M3JIOKEHHUS JIGKIIMOHHOTO MaTepuaia pUTOpUYECKUE
BOMIPOCHI U CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBU3ALMU MBICIUTEIHHOU NESTEIbHOCTH
CTYJEHTOB, MOBBIIICHNIO X BHUMaHUs U MHTEpeca K MaTepuaiy JeKIuHu, ee coaepxanuto. [Ipenonasarens
JOJKEH PYKOBOAMTH PabOTOM CTYAEHTOB MO KOHCIIEKTHPOBAHUIO JIGKIIMOHHOTO MaTepuaia, Moa4epKUBaTh
HEOOXOJUMOCTh OTPaKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXKEHHI H3y4aeMoil TeMbl, 0c000 BBIIEIS,
KaTeropuallbHbIN ammapar. B 3akIOYUTEeNbHON YacTH JIGKIIMH HEOOXOIUMO COpPMYyITUpOBATH 00IIUE
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COJEPKaHUE BCEX BOMPOCOB, NOCTABICHHBIX B JeKIUU. OOBIBUTH IIaH
OUYEPETHOTO MPAKTHYECKOTO 3aHITHS, IaTh KPATKUE PEKOMEH/IAIIMH 0 TIOJITOTOBKE CTYJICHTOB K CEMUHApY.
Onpenenuth MECTO U BpeMsl KOHCYJIbTAlMM CTYJIEHTaM, II0KENABIIMM BBICTYIUTh Ha CEMHUHape C
JOKJIagaMu B pedeparamu.

Ha nocneaneii nekuuu yaenuTh Bpems A 0030pa Haubosee BaXKHbBIX MMOJI0XKEHHH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI

[ToArOTOBUTH TEOPETHUECKUE BOTIPOCHI WIIH 33]1a49H, KOTOPBIC OJIKHBI BBITIOJTHUTH CTYICHTHI BOBPEMS
MPAKTUYECKOro 3aHsTHsA. [lOArOTOBUTH CHHCOK JIUTEPATYPHBIX HCTOYHUKOB, HEOOXOAMMBIX IS
BBITIOJTHCHMS 3a/IaHUS U KOTOPBIE CTYACHTHI MOTYT TOJYyYUTh B OMONMHOTEKe WHCTHTYTA. [10ArOTOBUTH
nepeyeHb HMHTEPHET-PECYPCOB, KOTOpPhIE IOMOTYT B BBIIIOJIHEHWH NpakTHueckoro 3amanus. Ilocme
MOJTyYEHUST OTYET BHITIOJHUTH MPOBEPKY M HA CICAYIONIEM MPAKTHYECKOM 3aHSATHU Pa3o0paTh JOMYIICHHBIC
OIIMOKY M MOJACKA3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.

YeTrko 0003HAYUTH TEMY 3aHSITHSL.

OO6cyauTh OCHOBHBIE IOHATHUSA, CBS3aHHBIE C TEMOM.

B mpomecce pemieHus 3amad BECTH JUCKYCCHIO CO CTYINCHTAMH O MPABWIBHOCTH TPUMEHEHUS
TEOPETUYECKHUX 3HAHUH.

OTMmedats CTyICHTOB, HAaN0OJIee aKTHBHO YYACTBYIOIINX B PEIICHUU 33124 U IUCKYCCHSX.

B koHIIe mpaKTUKH 33/1aTh ayJTUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTYIEHTOB

[Io ycmoTpeHuio TmpemojaBaTeNis 3aJaHUE Ha CaMOCTOSTENBHYIO paboTy MOXET ObITh
WHMBUIYATBHBIM WM (PPOHTATHHBIM.

[Ipy wWcmonb30BaHWM WHAMBHIYAIBHBIX 3aJaHUil TpeOOBaTh OT CTYACHTa MUCHMEHHBIH OTYET O
poJieslaHHOM pabdoTe.

[Ipu npuMeHeHUN (GPOHTANBHBIX 3a/JlaHUi BECTH KOJUICKTUBHBIE OOCYXAECHHS CO CTyIEHTaMH
OCHOBHBIX TEOPETHYCCKHUX TOJOKEHHIH.

C 1uenbo KOHTPOJSL KayecTBa BHIMOJHEHHUS CAMOCTOSITENFHOW paboThl TpeOOBaTh WHIAMBUAYAIbHBIE
OTYETHI (JIOMYCTUMO BMECTO TUCHbMEHHOT'O OTYETa MPUMEHSITh HHIUBUTyaTbHbIC KOHTPOJBHBIE BOIIPOCHI).

[Tporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusmMu OC HUAY MU®DU n ydyeOHBIM IIaHOM
OCHOBHOHM 00pa30BaTeNbHOM HporpamMMbl Mo HampasieHHto noarotoBku 13.03.01 TemnosHepreTtuka u
TEIUIOTEXHUKA.

PaGouyto nmporpammy coctaBui npodeccop Uepnoa H.M.

Peniensent: nonent bapanosckas JI.B.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemnosHepreTrka U TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOMUECKON Komuccuu PazyBaes A.B.



