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Ileab ocBOEHHS UCHUIVIMHBI — OCBOEHHE OOYYAIOIIMMHUCA HEOOXOAMMOro o0beMa
(GyHIaMEHTAIBHBIX 3HAHUH O MEXaHWYECKOM B3aMMOJICHCTBHH, PABHOBECHH M JBHIKCHHH MaTCPUATBHBIX

TCII.

Teoperndeckass MeXaHUKa SBISETCS HE TOJBKO JUCIUILUIMHOMW, JAIOMICH YriayOJIeHHbIE 3HaHUS O
NPHUPOJIC, HO TAKXKE BOCHUTHIBACT Y OOYUYAIONIUXCSI TBOPUECKHUE HABBIKM B MOCTPOCHHHM MAaTEMATHUYECKUX
MOJIeNIeH TPUPOJHBIX U TEXHHUYECKUX TPOILECCOB, COACUCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTHYECKUM
BBIBOJIaM M HAYYHBIM 000OIICHHSIM, HEOOXOIMMBIM TSI pEIICHUs TPO(hecCHOHABLHBIX 3a/1ad.

MecTto rucuumiiuHbl B ctpykrype OOII BO
N3zyuenne nuctumiuabl «TeopeTnyeckass MeXaHUKa» TpeOyeT OCHOBHBIX KOMIIETEHIIMH, 3HAHUM,
YMEHUH U HaBBIKOB 00YyYaroIerocs 1o JUCHUILIMHAM:
- «Maremarukay, «@uzukay, «MHxeHepHas rpaduka.
B xone u3yueHus reopeTuueckoi MEXaHUKH 00ydaroUuiics 1MojlyyaeT 3HaHUs, YMEHUS U HaBBIKU JUIS
YCIEIMIHOTO U3YYEHHUs CIECAYIOIUX TUCIUILINE: «Mexanuka»; «Pu3ukKa criequanbHas».

KOMHCTCHHI/II/I oﬁyqammerom, (l)OpMI/IpyeMbIe B pe3yjibTare oOCBOCHHUA
JTUCIHHILINHBI
B nporecce ocBoeHuUs JaHHOM AMCUUIUIMHBI y CTYJIeHTa (OPMHUPYIOTCS CIIEAYIOLINE KOMIIETEHINN:
YHHUBEpCAIbHbIE
Kon HanmenoBanue
KOMIIETE WNHauKkaTophl JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIIUU
HIMH
VKE-1 Crniocoben 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUHBIX
UCIOJb30BATh 3HAHUSI | JUCLHUIUIMH, METOJIbl MaTEMAaTHUECKOT0 aHAJIM3a U MOJIEIMPOBAHUS,
€CTECTBEHHOHAYYHBIX | TEOPETHUYECKOI0 U KCIEPUMEHTAIbHOIO UCCIICOBAHUS
JTUCLUUIUIAH, TpUMEHATh | ¥Y-YKE-1 ymeTh: ucnonp30BaTh MaTeMaTHUYECKUE METO/IbI B
METO/IbI TEXHUUYECKUX MPUIOKEHUSIX, PACCUUTHIBATE OCHOBHBIE YHCIIOBBIE
MaTeMaTH4eCKOIro XapaKTEPUCTHUKU CIy4alHBIX BEJIMUUH, PEIIATh OCHOBHBIE 3a/1a4l
aHanu3a u MaTeMaTUYeCKON CTaTUCTUKU; PELIaTh TUIIOBbIE paCUeTHBIE 3a/1a4UH
MOJIETTUPOBAHUS, B-YKE-1 Bnazners: MeTO1laMi MaTEMaTUYECKOI0 aHaIM3a U
TEOPETUYECKOTO U MOJIETTMPOBAHUS; METOJJaMH PELICHUS 3a/1ay aHaJIu3a U pacyera
9KCIIEPUMEHTAILHOTO XapaKTepUCTUK (PU3MYECKUX CHCTEM, OCHOBHBIMU ITPHEMaMHU
HCCIIE0BaHUS B 00pabOTKH IKCIEPUMEHTAIbHBIX TAHHBIX, METO/IaMU PaOOTHI C
MIOCTaBJIEHHBIX 3a/1a4ax | NPUKJIAJAHBIMU IPOTPAMMHBIMU IPOAYKTaAMHU

obmenpodeccruoHaabHbIe

Kon
HanmeHoBanue
KOMIIETEHI] NHauKaTopsl JOCTUKEHHSI KOMIIETEHIIUN
. KOMIIETEHIINH
OIIK-3 Crniocoben 3-OI1K-3 3HaTh: OCHOBHBIE MaT€eMaTHUECKUE MPHIIOKEHHS U
MPUMEHSITh ¢buznyecKre 3aKOHBI, IBJICHUS U
COOTBETCTBYIOLIMM | MPOIECCHl, HA KOTOPBIX OCHOBAHbBI IPUHIIMITBI IEHCTBUS 00BEKTOB
¢buzuko- npodeccuoHaNbHOM NeSTeIbHOCTH, a TAKXKe armapar
MaTeMaTHYECKUN TEOPETUYECKOI0 U
anmnapar, METO/IbI AKCIIEPUMEHTAJILHOTO UCCIIeI0OBAHUS
aHaJn3a u V-OIIK-3 YMeTh: IpUMEHATh OCHOBHBIE 3aKOHBI MATEMAaTHKH,
MOJIETTUPOBaHUS, (bU3UKYN U TEXHUYECKUX HAYK MIPH
TEOPETUYECKOTO U MOJIETMPOBAHUH TEXHOJOTUYECKUX MTPOLIECCOB
skcnepumenTanbHOr | B-OIIK-3 BageTs: MaTeMaTH4eCKUM arimapaTom,
0 HCCIIEIOBaHMS NP | METOJAMHU TEOPETUUYECKOTO U IKCIIEPUMEHTAIEHOTO UCCIIEI0BAHUS
pelieHnn IIPU pelIeHnu IpodhecCHOHATbHBIX
npoeCcCHOHATBHBIX | 3aJa4
3ajgad




?.az[atm BOCIIMTAHUAA, peaﬂmyeMbIe B paMKax OCBOCHUSA JUCHMIIJIMHBI
B nporecce ocBoeHMS TaHHOW TUCHUTIIMHBI PEATU3YIOTCS CIASAYIOIINE 3aa9d BOCTIUTAHMS:

Hanpasjenue Co3nanue ycioBuii, HUcnoab3oBanue BoBieyenne B
/uean o0ecneynBaOIIUX BOCIIUTATEIbHOTO Pa3HOILIAHOBYIO
NMoTeHUnAaJaa yueOHoi BHeY4eOHYI0
TUCHUTLINHBI JAesITeJIbHOCTh
[Ipodeccuona | - hbopmupoBanue Hcnonb3oBanue 1.Opranu3zaius Hay4yHo-
JIbHOE U | KyJbTYpbI BOCIIUTATEIHLHOTO MPaKTUYECKUX
TPYI0BOE UCCIIEIOBATENIbCKON U MOTEHIIUAaja TUCIUILUINH KOH(epeHIIMii U BCTPEY C
BOCIIUTAHUE WHXXEHEPHOU npodeccCHoOHATLHOTO MOAYJS | BEAYIIUMU CHEITHATACTAMHU
nesitenbHOoCTH (B16) TU1s1 POPMHUPOBAHUS NPEANPUATHI TOpoaa 1
WHXXEHEPHOTO MBIIIJICHUS U | BETepaHaMU aTOMHOM
WHXEHEPHOU KYIbTYpHI 32 OTpaciiy.
CYET MPAKTUYECKUX 2. Opranu3zanus u
CTYJCHUYECKHX UCCIIEJOBAHUM | MPOBEICHUE PEIMETHBIX
COBPEMEHHBIX OJINMITHA/] U YYaCTHE B
MIPOU3BOJICTBEHHBIX CHCTEM; | KOHKypcax
MIPOEKTHOM €SI TEIIbHOCTH npodeccnoHaTEHOTO
CTYZICHTOB IO pa3paboTKe U | MacTepCTRa.
ONTUMU3ALUH 3.YuacTue B eXeroHbIxX
TEXHOJOTHYECKUX CHCTEM, aKILHUAX CTYJACHUYECKUX
CBSI3aHHOM C pelIeHueM CTPOUTEIBHBIX OTPSII0B
pealIbHBIX
MIPOU3BOJICTBEHHBIX 33/1a4;
MIPOXOKJCHHS uepe3
pa3HoOOpa3HbIC UTPOBBIE,
TBOpYECKHUE, eCTUBALHBIC
(dhopMBI, TpeOyroIIHe aHaII3a
CJI0’KHOTO O0OBEKTA,
MMOCTAaHOBKH OTHOCHUTEIILHO
HEro mpeoopazoBaTENbHBIX
3a/1a4 )1 UX ONTHUMAIBHOTO
penieHusl.

Crpykrypa u coaepkaHue y4eOHOM AU CIUTIIHHBI
JlucuumniuuHa npenojaercs cryaeHTaM B 3-oMm cemectpe. OOmas TpyAOEMKOCTb JUCIUIUIAHBI
cOCTaBJIsIeT 4 3a4eTHBIX eUHULbI, 144 ak. daca.

KajienpapHblii I1aH
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1 CTATHUKA YOI 20
1 OcHoBHBIE OHATHS U aKCUOMBI cTatuku. [2,5|05 | -] - | 2
2 |Cucrema CXOIAIINXCS CHIIL. 45(05|-12 ]| 2
3 |Teopwus map cun. 5|1 |-|-|4
4 |llpuBenenue cuctembl cuia K meHtpy.| o | 1 |- | - | 4




YcnoBust paBHOBECHS.
5 |[Inockas cuctema CHIL 111 1 2|8
6 |Tpenwue. 6| - -6
7 |IIpocTpaHCTBEHHAs CUCTEMa CHIL. 711 -1 6
8 |LleHTp TsHKECTH. 8 | - 2 |6
2 KHUHEMATHUKA Y02 20
9 |KunemaTuka TOYKH. 711 2 | 4
10 |IIpocreiime nBMKEHUS TBEPAOTO TEa. 711 214
11 |IInockoe nBMKEHUE TBEPAOTO Tea. 10| 2 2|6
12 |Cdepuyeckoe ABWKEHHE TBEpIOro Teia.| 2 | - -2
JIBrokeHre cBOOOIHOTO TBEPIOTO Tela.
13 |CnoxxHoe IBM)KEHUE TOUKH. 6| - 2 | 4
14 |CnoxxHoe nBM>XEHUE TBEPIOTO TEa. 4 | - -1 4
3 JUHAMUKA Y03 20
15 |BBemenme B jamHamuKy.  3akonwl| 2 | 0,5 - 11,5
JTMHAMUKH.
16 |Iuddepenmanbabie ypaBHenus| 5 | 0,5 2125
JBYKEHUS] CBOOOTHOM TOYKH.
17 |HecBobOoxnnoe u oTHOcUTenbHOE| 4 | - 2 | 2
JIBMDKEHUS TOUKH.
18 |[IpstMONMHEHBIE KOJICOAHHS TOUKH. 8| 2 2 | 4
19 |BBemeHue B JAMHAMHUKY MEXaHHYECKOW
cuctemsl. ['eomeTpust macc. 5|1 2|2
20 |Teopema o0 JBWXKEHMM IieHTpa Macc| 2 | - -2
CHCTEMBI.
21 |Teopembl 00 wu3MeHeHMH KomuuecTBa] 5 | 1 2 | 2
JBWDKEHUS  MaTepUabHOW  TOYKH U
CHCTEMBI.
22 |Teopembl 00 u3MeHeHMM MomeHTa| 5 | 1 2 |2
KOJIMYECTBA JIBIDKCHHS MaTepHabHOU
TOYKM W  KHHETHMYECKOTO  MOMEHTa
MEXaHUYECKOH CUCTEMBI.
23 |Teopema 00 W3MCHEHWH KHHETHYecKou| 5 | 1 2|2
SHEPTUH.
24 |llpunokeHne OOUIMX TeOpeM K auHamuke| 4 | - 2 | 2
TBEp/IOTO Tela.
25 |[IpunHNwmm JHanamb6epa. Meron| 4 | - 2|2
KHHETOCTATHKH.
26 |DneMeHTapHas TEOpHs yaapa. 2 | - -2
27 |IIpuHIMI BO3MOXHBIX ITEPEeMEIeHUH. 4 | - 2|2
28 |OO0miee ypaBHEHHE JUHAMUKH. 2| - -2
29 |duddepennmansase ypaBHeHHst| 2 | - -2
JBIDKEHUSI CHCTEMBl B 00OOIIEHHBIX
KOOp/IMHATaX.
30 [Mamele KomebOaHHMS ~CHUCTEMBI OKoyio| 2 | - -2
MIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.
Buja npomexyTouHoii aTTecTannu JK3aMeH 40
144 32/
18 16 18 96 100




Coaep:kaHue JIEKIHOHHOTO Kypca

TeMmbl JeKINHA.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIUH

Bcero
4acoB

YyeoHo-
MeTOANYEeCKOoe
ob0ecneuenmne

1

3

OcHOBHbBIE MOHATHS M AKCHOMBI cTaTuKH. CHCTeMa CXOAAIIUXCS
CHJL.

1. OCHOBHEBIC MOHATHS CTATHKH.

2. AKCHOMBI CTATHKH U UX CIEICTBHSL.

3. CBs3u 1 peakuuu cBsizeil. [IpuHIun 0ocBoO0XK/1aEMOCTH OT CBSI3EH.
OCHOBHBIE BUIBI CBS3EH.
4. Ilonsitue cucreMsl cxonsumxcs cui. [IpuBenenne cuctemsl
CXOJIAIIUXCS CUJI K PABHOJICUCTBYIOIIEH.
5. YcnoBust paBHOBECUS CUCTEMbI CXOIALLIMXCS CUIL.
6. Teopema 0 paBHOBECHH TpeX HEMAPAJICIbHBIX CHIL.

1,2,3,6

Teopust map cuJ. Ilpusenenne cucreMbl CHJI K LEHTPY.

1.ITapa cuin. MoMeHT napsl (Kak BEKTOP).

2. MOMEHT CHJTbI OTHOCUTENIBHO LIEHTPa (KaK BEKTOD).

3. Teopembl 00 HIKBUBAJICHTHOCTHU U CJIOKEHUU Tap U UX CIEJICTBUS.

4. [lpuBeeHne NpOU3BOIBLHON CUCTEMBI IIAp K MPOCTEHIIEMY BUAY.

5. YcnoBust paBHOBECUSI CUCTEMBI T1ap.

6. [loHATHE TTABHOTO BEKTOPA U TIIABHOTO MOMEHTA CUCTEMBI CHJL.
OcHoBHast TeopeMa cTaTuku (Teopema IlyaHnco o mpuBeaeHun
IIPOU3BOJILHONW CUCTEMBI CHJI K JAHHOMY LIEHTpPY). YacTHble ciiyyan
MIPUBEJICHUS CUCTEMBI CUII.

7. YcnoBusl paBHOBECHUS IIPOU3BOJIBLHOM CUCTEMBI CUJL.

8. Teopema BapuHboHa 0 MOMEHTE paBHOJEHCTBYIOIIEH.

1,2,3,6

ILitockas cucrema cui. IlpocTpancrBenHast cucrema cul.

1. MOMEeHT CuIIbl OTHOCUTENBHO TOUKH (Kak anreOpanyeckas BEIMUUHA).
2. MomeHT napsl (kak anredpandeckasi BEJIMUHHA).

3. IIpuBeneHne TIOCKOM CUCTEMBI CUJI K IIPOCTEUILIEMY BHITY.

4. YcnoBus paBHOBECHS IJIOCKOW CUCTEMBI CHII. Y paBHEHHUS paBHOBECHUS
IPOM3BOJILHOMN TIOCKOM CUCTEMBI chi (TpU (GOPMBI).

5. IlpuBeieHre NPOCTPAHCTBEHHOM CHCTEMBI CHJI K IPOCTEHIIEMY BUALY.

1,2,3,6

KunemaTnka TOYKH.

1. ITpeameT u 3a1a4n KHUHEMATUKHU.

2. CriocoObl 3a1aHUS TBUKESHHS TOUKH.

3. CKOpOCTh U YCKOPEHHE TOYKHU MPU BEKTOPHOM CIIOCO0€ 3aaHus
nBuxkeHusi. CKOpOCTh U yCKOPEHHE TOUKH MPU KOOPAUHATHOM CIIOCO0e
3aJlaHus ABMO)KEHUS (B 1€KapTOBBIX KoopauHarax). CKopocTh u
YCKOPEHUE TOYKH MPU €CTECTBEHHOM CIIOCO0€ 3a/1aHusl JBUKCHHUS.

1,2,3,6

IIpocreiimme 1BUKEHUs TBEPAOIO TeJia.

1. IlocTtynarenbHOE ABUKEHUE TBEPAOTO Tena. Teopema o
MOCTYNATEIbHOM JIBUKEHHUH. Y PABHEHHS TOCTYNATEIbHOTO IBUKEHUS
TBEPAOIO TeNA.

2. BpamarenbHoe IBUKEHHUE TBEPAOTO Tela BOKPYT HEMOABUKHOM OCH.
YpaBHEHHE BpAIATENBHOTO JIBUKEHUS TEIIA.

3. YrioBast CKOpOCTh U yTIIOBOE YCKOpPEHHE Tea (Kak anredpandeckue
BEJTMYUHBI). BEKTOPHI yII0BOI CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tea.

4. CKOpOCTh M YCKOPEHHE TOYKH TBEPJIOTO TEJIA, BPAIAIOMIEroCs BOKPYT
HETOJIBMKHON OCU. BEKTOpHBIE BBIPAKEHUS OKPYKHON CKOPOCTH,
BpAIIATEJIbHOTO U EHTPOCTPEMUTEIILHOTO YCKOPEHHUI.

1,2,3,6




IInockoe nBUKEeHHE TBEPAOIO TeJiA.

1. CpoiicTBa MJIOCKOT0 IBUKEHUS. Y paBHEHUS ABH)KEHUS IUIOCKON
¢burypsl. Paznoxenue miockoro IBUKEHHS HA MOCTyNaTeIbHOE
JBUKEHHE BMECTE C IOJIFOCOM U BpallleHUuE BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOYEK IJIOCKOU (DUTYpPBI U €€ CIe/ICTBUS.

3. MrHoBeHHBI# IeHTp cKopocTeil. CriocoObI HAX0XKICHUS
MI'HOBEHHOTO IIeHTpa ckopocTeld. Onpeenenrne CKOpocTeil Touek
TUTOCKOM (PUTYPHI C TIOMOIIBI0 MTHOBEHHOTO LIEHTPA CKOPOCTEH.

4. Teopema 00 yCKOPEHHSIX TOUYEK IIIOCKOU Gurypsl. [ToHsTHE 0
MTHOBEHHOM LIEHTPE YCKOPEHHIA.

1,2,3,6

BBenenue B nmHaMuky. 3akoHbl JUHAMUKU. AudPepenunanbubie
YPABHEHUS IBHKEHHUs CBOOOTHON TOYKH.

1. [IpeameT TUHAMHWKH, OCHOBHBIC TTOHATHS U ONIPEICTICHUS. 3aKOHBI
nuHaMUKH (3akoHbl ['amunes-HpioTona). OCHOBHBIE 3a/1a4W JUHAMUKH.
OCHOBHBIC BUJIBI CHI.

2. IuddepeHnmnansabie ypaBHCHUS IBMKCHHAS MaTEPUATLHOM TOUKH.

3. Pemenue nepBoii 3a1a4yu JUHAMUKHA TOYKH. Perienue BTopoi
3a/1a4u JUHAMUKH TOYKU MIPU TIPSIMOJIMHEUHOM JBUKEHUU (CITydau:
MOCTOSIHHOM CHJIBI;, CHJIBI, 3aBUCSIIECH OT CKOPOCTH; CHJIbI, 3aBUCSAILEH OT
TIOJIOXKEHUS TOUKH; CUJIBI, 3aBUCSIIECH OT BpeMeHn). EcTecTBeHHbIE
yYpaBHEHUS JBUKEHUS MATEPUATbHON TOUKH.

4. Pemienue BTOpO# 3aaun JUHAMUKY IPU KPUBOJIUHEHHOM JABM)KEHUN
TOYKH.

1,2,3,6

Jlexuus 7. llpsiMoJiMHeliHbIe KOJIeOaHUSI TOYKH.

1. CBoOOgHBIE KOJIEOAHUS.

2. CBoOoaHbIe KOEOaHHs IPU HATMYHN TPEHHSI CKOJIBKCHHUS.
CBoOosiHbIEe KOsleOaHUs IPY JIMHEHHO-BA3KOM COIPOTHUBIICHUH.
ATnieprondecKoe IBUKCHUE TOUKH.

3. BeiHyxeHHble KosnebaHus. BeIHyXIeHHbIe KosleOaHUs IPU HAJTMYUU
JMHEWHO-BS3KOTO COMPOTHBIICHUS Cpelbl. ATIEPHOIIMUECKOE ABIKEHHE
TOYKH.

4. SInenue OueHuil. SIBeHne pe3oHaHca.

1,2,3,6

BBenenue B JMHAMHKY MeXaHH4YeCKOM cucreMbl. I'eomeTpust macc.
Teopembl 00 H3MEHEHUH KOJINYECTBA IBHKEHUS MAaTePHAJIbLHOM
TOYKH U CHCTEMBI.

1. Mexanuueckasi cuctema. BHentHue u BHyTpeHHue cuiibl. CBoiicTBa
BHYTPEHHUX CHIL.

2. llentp Macc cucrembl. OnpeeneHrne KOOpAUHAT IEHTPa Macc
MEXAHUUYECKON CHUCTEMBI.

3. MOMEHTBI MHEPIIMH CUCTEMBI U TBEPJIOTO T€JIa OTHOCUTEIBHO OCH.
Paguyc nnepunn. Teopema 0 MOMEHTaX MHEPLIUM OTHOCUTEIBHO
napajuiebHbIX ocelt (Teopema [roitrenca-1lITeitnepa). LlenTpobexHbIe
MOMEHTHI HHEPLIUH.

4. KonnuecTBO ABMKEHUS MaTEPUAIbHON TOUKH.

5. DnemMeHTapHBI UMITYJIbC CHIIBL. MIMITyJIbC TOCTOSIHHOM U IEPEMEHHOM
cuibl. TeopeMa 006 UMITyJIbCe PAaBHOICUCTBYIOIICH.

6. Teopema 06 M3MEHEHNH KOJIMYECTBA JABMKEHHS TOUKU B
g depeHInaTbHON U KOHEUHOH popmax.

7. KonmuuecTBO ABM)KEHHSI MEXaHUYECKOM cucTeMbl. Teopema 00
M3MEHEHUHU KOJIMYECTBA IBUKEHUSI MEXaHUYECKOM CUCTEMBI B
middepeHranbHOi 1 kKoHeuHoH dopmax. ClieacTBuUS.

1,2,3,6

Teopembl 00 H3MEHEHUH MOMEHTA KOJIUYECTBA ABUKCHUSA
MATepPHAJIBbHON TOYKH M KHHETHYECKOI0 MOMEHTA MeXaHHYeCKOM
cucremsbl. TeopeMa 00 M3MEHEHUN KMHETHYECKOM JHEPIMH.

1. MOMEHT KOJIMYECTBA ABM)KEHUS MAaTEPUAIbHOW TOUKH OTHOCUTEIIBHO
LICHTpa U OTHOCUTENIbHO ocu. Teopema 00 U3MEHEHUH MOMEHTA

1,2,3,6




KOJIMYECTBA JABUKEHUS MAaTEPUAIbHON TOUKH.

2. Kunernyeckuit MOMEHT MEXaHUYECKON CUCTEMbI OTHOCUTEIBHO
LIEHTPA U OTHOCUTENHHO OcH. Teopema 00 U3MEHEHUH KUHETUYECKOTO
MOMEHTa MEXaHUUYECKOH cucTteMbl. CreacTBUSL.

3. PabGota nocrosinHoOM cuibl. PaboTa mepeMenHol cuibl. PaboTa cubl
TsoxecTd. Paborta cuibl yrpyroctu. MoOIIHOCTb.

4. Kunernueckas SHeprusi MaTepHaIbHOU TOYKHU. Teopema 00
M3MEHEHUN KMHETUYECKOW SHEPTMH MATEpUAIbHOM TOYKH B
muddepeHnranTbHON 1 KOHEYHOU opMmax.

5. Kunetnueckasi 3HEPTHsl MEXaHUYECKOM CUCTEMBI. Brruncienue
KMHETUYECKOIN SHEPTrUU TBEPAOIO TeJa B PA3IUYHbBIX CIIy4asX €ro
JIBUKEHUS.

6. PaboTta 1 MOUTHOCTH CHJI, IPUJIOKEHHBIX K TBEPJOMY TEIy, IPU
IIOCTYIATEIbHOM U BPAIATEIbHOM JBUKEHUSX Tela.

5. Teopema 00 M3BMEHEHUH KHHETUUYECKOW YHEPTUHA MEXaHUUYECKOU
CUCTEMBI.

IlepeyeHb NPAaKTHYECKUX 3aHATHH

Tema mpakTH4YeCKOro 3aHATHA. Bonpocsl,
oTpadaTbiBaeMble Ha MPAKTUYECKOM 3aHITUH

Bcero
4acoB

Y4yeoHO-
METOANYECKOoe
ob0ecneueHmne

1

N

3

Cucrema cxoasimmxcsi cuil. PaBHoBecue Tena, HaXOIIerocs moj
NMEefCTBUEM CUCTEMBI cxosuuxcs cui. Pacuer pepm MeTo0M BhIpe3aHus
Y3J10B.

4,5,7,8

IL1ockas cucrema cuii. PapHoBecue peryara. MOMEHT CUIIbI
OTHOCHUTEINIBHO TOUKH. OlpeneneHue peakuuii ornop TBEPAOIo Tela,
HaxXOIAIIErocs Mo ACMCTBUEM IIPOU3BOIBHON INIOCKON CUCTEMBI CHIL.
Teopema Bapunbona. Onpenenenue peakuuii onop U BHyTPEHHUX
peaxkiuii cucTeM Tell (COCTaBHBIX KOHCTPYKIUH).

4,5,7,8

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

4,5,7,8

Kunemarnka Touku. OnpeneneHue TpacKTOpUU, CKOPOCTH U
YCKOpPEHUS TOUKHU IO 3a/IaHHbIM YpaBHEHUSIM €€ ABIkeHus. Onpenenenue
CKOpPOCTH M YCKOPEHHUS TOUKH MPH €CTECTBEHHOM CIIOCO0€e 3ajaHus e
JIBUKCHHSI.

4,5,7,8

IIpocreiimme qBHKeHUs1 TBepAOro tena. OnpenencHue
KMHEMATUYECKUX XapaKTEPUCTUK BPAIIATEIbHOTO IBUKEHUS TBEPAOTO
Tena. OnpeneneHne CKOpocTel U YCKOPEHNUH TOUEK TeNa IIPU
BpallaTelIbHOM JABMKeHUU. [IpeobpazoBanue npocTenuxX JBUKEHHM
TBEPAOIO TEIA.

4,5,7,8

IL1ockoe nBUKeHHE TBepAOro Teja. OnpeneneHne CKOpocTen u
YCKOpPEHUI TOYEK TBEPJOrO Teja IPH IIOCKOM JIBHXeHUH. [1nansl
CKOpOCTEW M YCKOpEHUH. MTHOBEHHBIN LIEHTP CKOPOCTEH. MTHOBEHHBIN
LIEHTP YCKOPEHU.

4,5,7,8

CJ10:kHO€ ABHIKEHHE TOYKHU. YPAaBHEHHMS IBUKEHUS U TPACKTOpUS
TOYKH IIPH CI0KHOM JiBHKeHUU. ClioxkeHue ckopocTeil Touku. CloxeHue
YCKOPEHHUH TOYKH IPU IEPEHOCHOM ITOCTYTIATEIHOM JBUKEHUU.

CrnoxxeHne YCKOpeHI/II\/'I TOYKH IIPU IICPECHOCHOM BPAIIATCIIbHOM JBUKCHUH.

4,5,7,8

IIpsimas u oOpaTHas 3a1a4M ITMHAMUKHU TOYKHU. Onpeenienre CUi 1o
3alaHHOMY JIBM>KeHHNI0. OnpeieneHne napaMeTpoB MpsIMOJIMHENHOTO
MBUKEHMS TOUKH 10 33JJaHHBIM CHJIaM (TIpY IOCTOSTHHOW CHUJIE; TIPH CUJIE,
3aBUCALLEH TOJIBKO OT BPEMEHU; IIPU CUJIE, 3aBUCAILEH TOJIBKO OT
NOJIOKEHUS TOUKH; IIPU CUJIE, 3aBUCSILEH TOJIBKO OT BPEMEHH).

4,5,7,8




OnpeneneHne napaMeTpoB KpUBOJIMHEWMHOTO ABMKEHUS TOUKH 10
3a/laHHBIM CHJIaM.

HecBoOoaHoe M 0OTHOCUTEILHOE ABUKEeHUS TOUYKH. CoCTaBiIeHUE U
pemenne audepeHnanbHbIX YpaBHEHUH IBHKCHNUS TOYKHU B CIydae
HECBOOOJHOIO U OTHOCUTEILHOTO IBUKECHUS.

4,5,7,8

IpsamosnHelinbie KoJiedanus ToUKH. CBOOOTHBIC HE3aTyXaIOIINE
kosiebanust. CBOOOIHBIC 3aTyXaroIue KoyieOaHust. BeIHy X IeHHbIC
konebanus. Crydail pe3oHaHca.

4,5,7,8

I'eomerpust Mmacc. OnpeznencHye NOI0KEHH LIEHTPA Macc
MeXaHU4ecKoM cucteMbl. OnpeeneHre MOMEHTOB MHEPLIUH TBEP/IbIX TEJ.
ITIpumenenue teopemsl I tolirenca-Illrerinepa.

4,5,7,8

Teopembl 00 H3MEHEHNH KOJINYECTBA ABHKEHUS MAaTePHAJIbLHOM
TOYKH M cHCcTeMbl. TeopeMa 00 U3MEHEHUH KOJIMYECTBA ABHKEHMUSI
MaTepuaibHON Touku. [TpuMeHneHnne Teopembl 00 U3MEHEHUHU KOJINYECTBA
NBUKECHMS K MCCIIEAOBAHUIO JBUKCHHSI MEXaHUYECKON CUCTEMBI U
TBepaoro tena. uddepennnansHoe ypaBHEHNE TOCTYNATEIbHOTO
JIBUKCHMUSI.

4,5,7,8

TeopemMbl 00 U3MEHEHUH MOMEHTA KOJIUYeCTBA ABHKEHHS
MATEePUAJIbHON TOYKH U KHHETHYECKOTr0 MOMEHTA MeXaHN41eCKO
cucrembl. Teopema 00 U3BMEHEHUU MOMEHTA KOJIMYECTBA JIBUYKECHUS
MaTepuaibHOU TOUKHU. [IpumMeHnenre TeopeMbl 00 N3MEHEHUN
KHMHCTUYCCKOI'O MOMCHTA K UCCJIICAOBAHNIO ABUKCHUS MCXZlHH'—ICCKOﬁ
cUcTeMbl U TBeporo Tena. AuddepennunanbHoe ypaBHEHHE BPALICHUS
TBEPAOTO TeJIa BOKPYT HEMOJBHKHOM OCH.

4,5,7,8

TeopeMa 00 U3MEeHEeHHH KHHeTHYeCcKoii IJHEPIruM CUCTEMBI. TeopeMa
00 M3MEHEHNH KMHETHYECKOM OHCPI'Ur MaTepHaHLHOﬁ TOYKH. MOIITHOCTb.
Kunernueckas OHEPIusa TBEPAOIr'o TCJIa B pA3JIMUHBIX ClIydadaX €ro
JIBUXKCHUA. PaGora u MOIOTHOCTH CHJI, ITPUJIOKCHHEBIX K TBEPAOMY TCITY,
IMpU MOCTYNATCIIbHOM U BpalllaTCIIbHOM JABUKCHUAX TECJIa. HpI/IMeHeHI/IC
TCOPEMBI 00 U3MEHEHNM KMHETHYECKOMN OHEPTIHUHU K UCCIICAOBAHHUIO
MBH>KEHUS MEXaHUYECKON CUCTEMBI U TBCPAOTrO TEJIA.

4,5,7,8

IIpnioxkenne o01MX TeOpeM K AUHAMHUKE TBEPAOro Tea.
CocraBieHre U MHTerpupoBanue qupepeHIMaTbHbIX ypaBHEHUI
MOCTYNATEIbHOr0, BPAIIATEIbHOTO U IUNIOCKOTO IBUKEHUHN TBEPJOTO TEa.

4,5,7,8

IIpuHIMD BO3MOKHBIX NepeMemeHnid. CBsA3U U UX YpPaBHEHUS.
Knaccudukanus ceszeil. Bo3smoxHbie (BUPTyallbHbIE) TEpEMEILIEHUS
TOJIOHOMHOM cucteMbl. Yucio creneneit cBoOO bl TOJIOHOMHOM CUCTEMBI.
[MpuHIUIT BO3MOXKHBIX epeMenieHnid. Onpeaeenne COOTHOEHU ]
MEXy CUJIaMHU B MexaHnu3Max. OnpezeneHne ypaBHOBEILIMBAIOIIUX CHJII
MexaHu3MoB. [IpuMeHeHre npuHIINIIa BO3MOXKHBIX ITEpEMEIIEHUH K
OINPEAEICHUIO PEAKINI OIIOP COCTAaBHOM KOHCTPYKIIMH.

4,5,7,8

[punuun Janamobepa. MeTo KHHETOCTaTHKY.

4,5,7,8

IlepedyeHnnb 1a00paTOPHBIX PadOT - He MPEXYCMOTPEHbI Y4eOHBIM IJIAHOM

3amaHus I CAMOCTOSITEIbHOM padoThl CTYIEHTOB

Beero YuyeoHo-
Bomnpocsl 111 caMOCTOATEIbHOI0 U3yYeHH s (3a1aHUA) YACOB MeTOoAHYecKoe
obecrneyeHue
1 2 3
Paznen 1. CTATHKA
OcCHOBHbIE MOHSTHS M AKCHOMBI CTATHKH. 2
Teopemuueckue 60npocwi. 1,2,3,6




[Ipenmer cratuku. OCHOBHBIC MOHATHUS cTaTUKW. OCHOBHBIE 3a/1a4n
cTaTUKA. AKCHOMBI cTaTuKi. OCHOBHEBIE BUIBI CBA3EH.

CucremMa cXoasiluxcs cHJI.

Teopemuueckue 60npochwi.

[ToHsATHE CUCTEMBI CXOSAIINXCS CHII. PaBHOACHCTBYIOMIAS CXOSAIINUXCS
cwt. ['eomeTpruyeckuii 1 anredpandecKkuii Crocod onpeeIeHus
PaBHOACUCTBYIOIICH. Y CIIOBHSI PABHOBECHS CUCTEMBI CXOJISIINXCS CUIT B
anreOpanyeckoi 1 reomeTpuueckoit popmax. Teopema o paBHOBECHH TpeX
HeTapauIeIbHbIX CHIL

Pewenue 3a0au.

PaBHOBecHe TBEpABIX TeJ MO JSHCTBUEM ILIOCKOH CHCTEMBI
cxomsuxcs cuit. OnpeneneHne onopHbIX peakuuii. Pacuer miockoit
(bepMBI METOIOM BBIpE3aHHUs y3JI0B. PaBHOBECHE TBEPABIX TEI MO/
NEHCTBUEM MPOCTPAHCTBECHHOM CUCTEMbI CXOISIIIUXCS CHII.

1,2,3,6

4,5,7,8

Teopus nap cuJ.

Teopemuueckue 60npochwi.

CrnosxeHue AByX MapajijiebHbIX Chil (IIPUBEICHUE K
PaBHOCHCTBYIOIIEH).

[Tapa cun. MoMeHT mapbl (Kak BEKTOP). MOMEHT CHIIbI OTHOCHTEIIBHO
1eHTpa (Kak BeKTOp). B3anMOCBsI3p MOMEHTA TIapbl © MOMEHTOB CHUJT ITAPhI
OTHOCHTEJIBHO MTPOU3BOJILHOW TOYKHU. TeopeMbl 00 SKBUBaJICHTHOCTH U
CIIOKCHHH T1ap U UX cieacTBus. [IpuBeieHre mponu3BOIBLHON CUCTEMBI TIap
K [IpoCTeiIIeMy BUAY. Y CIIOBHSI paBHOBECHS CHCTEMBI Tap.

1,2,3,6

IIpuBenenne cucTeMbl CHJI K HEHTPY. Y CI0BHSI pABHOBECHS.
Teopemuueckue 6onpochwi.
Jlemma o mapaienbHOM nepeHoce cuibl. [IoHSITHE TIaBHOrO BEKTOpA U
[JIaBHOT'O MOMEHTa cUcTeMbl ciil. OCHOBHAsI TeOpeMa CTaTUKH (TeopemMa
[lyanco o npuBeAeHUH TPOU3BOJIBLHON CUCTEMBI CHII K JAaHHOMY LIEHTPY).
YacTtHble ci1y4yau NPUBEIEHUS CUCTEMBI CUJI. Y CJIOBHS paBHOBECHS
IIPOU3BOJIBHON cucTeMbl cuil. Teopema BapuHboHa 0 MOMEHTE
ABHOJICVICTBYIOILIEH.

1,2,3,6

IInockas cucrema cui.

Teopemuueckue 6onpochi.

MoOMEHT CHJIbl OTHOCHTENIBHO TOUKH (Kak ajareOpandeckas BeTMYnHa).
MomeHT napsl (kak anredpandeckas BennuuHa). [Ipusenenue miockoin
CHUCTEMBI CWJI K IIPOCTENIIIEMY BULY. Y CIIOBHSI PABHOBECHS TUIOCKOU
CUCTEMBI CWJI. Y PaBHEHUs PAaBHOBECHS IIPOU3BOJIBHOM IIIOCKOU CHCTEMBI
cu (Tpu

dopmbl). CTaTHUECKH ONpeAeTUMbIe U CTATUYECKH HEOIIpeleIiMble
CHUCTEMBI TeJl. Y CIIOBHS pABHOBECHS pblyara. ¥ CTONYMBOCTH TeJA MIPU
onpokusiBaHuu. KoapduuneHt ycroitunpoctu.

Pewenue 3a0au.

PaBHOBecue TBEpABIX TEJ MO IEUCTBUEM IIPOU3BOJIBHON IIIIOCKOM
cucreMsbl cwil. PaBHoBecue cuctem teil. OnpeaesieHne BHyTPEHHNUX
peakuuii. Onpenenenue onopHbIX peakuuid. Pacuer mockoi ¢pepmsl
meToqoM ceueHuit (Purrepa). PaBHoBecue poruara. [Iposepka
YCTOMUYMBOCTHU TBEPAOTO TeJIA IIPU ACUCTBUU ONPOKUIBIBAIOIIECH
Harpy3Ku, ornpejaenaeHue koddduirenra ycToiuuBOCTH.

1,2,3,6

4,5,7,8

Tpenne.

Teopemuueckue 8onpocsi.

3aKoHBI TPEHUS CKOJIbXKEHUS. PaBHOBECHE Tena MpH HATUYUU TPEHUS
CKOJIB)KEHUS. YTOJI TPeHUs, KOHYC TpeHUs. PaBHOBECHE Tena MPU HATHIHH
TpeHHsI KaueHus. PaBHOBecHe TBEPABIX TeJ MPU HATUYUH TPEHHSI THOKUX
ten. Gopmyna Ditnepa.

Pewenue 3aoau.

PaBHOBecHe Tea M CHCTEM TeJl IPH YUeTe TPEHUS CKOJIBKCHUS.

1,2,3,6

4,5,7,8




PaBHOBecHe Tea Ha HAKJIIOHHOW ITOCKOCTH. PaBHOBEcHe
IIMHAPUYECKUX U CPEPHUUECKUX TBEPBIX TEN MPU HATMYUN TPEHHS
kaueHus. CONMpOTUBIICHUE TIEPEKATHIBAHUIO.

IIpocTpancTBeHHasi cMCTeMa CHJI.

Teopemuueckue 6onpochi.

MOMEHT CuiIbl OTHOCUTENIBHO OCH. B3aMMOCBSI3b MOMEHTA CUIIBI
OTHOCHUTEIIBHO OCH M1 MOMEHTA CHJIbI OTHOCUTEIIBHO TOYKH HA 3TOU OCH.
AHaJIUTHYECKOE OIIPEIETICHUE [VIABHOT'O BEKTOPA U TJIaBHOTO MOMEHTA
IIPOCTPAHCTBEHHOM CUCTEMBI CUII. Y PABHEHMSI pABHOBECHSI IPOU3BOJIBHON
IIPOCTPAHCTBEHHON cUCTEMBI Clil. Teopema BapuHboHa 0 MOMeEHTe
PaBHOJICUCTBYIOIIEH OTHOCUTEIBHO OCH.

Pewenue 3a0au.

OnpeneneHue riIaBHOTO BEKTOPA U TJITaBHOTO MOMEHTA CUCTEMBI CHUIL.
[IpuBeneHue cucTeMsl CUII K JaHHOMY LIEeHTpPY. IIpuBenenue cucrtemsel cui
K ITpocTeieMy Buny. PaBHoBecHe TBEpABIX TEI U CUCTEM TEJl MO
NEHCTBUEM IPOU3BOJIBHOM IIPOCTPAHCTBEHHON CUCTEMBI CHUJL.
OnpeneneHyue ONOPHBIX U BHYTPEHHUX peakuuii. PaBHOBecHe 4aCTUUHO
3aKpEIUICHHBIX TBEPABIX TEIL

1,2,3,6

4,5,7,8

LenTp THAKECTH.

Teopemuueckue 6onpochwi.

Llentp napasmienbHbIx cuil. DopMyIsl A1 paanyca-BeKTopa v
KOOPJAWHAT LEHTPA MapauIeIbHbIX CHJI. PaBHOAEHCTBYIONIAS CHIT TSDKECTH
TBepaoro Tena. LlenTp Tsoxectu TBepaoro Tena. LleHTp TsokecTu
0JIHOPOAHOTrO Teua (00bema, IIomaau, JIMHUM). LIeHTp TskecTH miockon
¢urypsl. LlenTp TsxecTd TuHUM. MeTOoAbl HaX0XKJIEHHs LIEHTPA TSHKECTH.
Haxosxaenne eHTpoB TshkecTd npocTermux Guryp. Criocoos
HaXO0XKJICHUS LIEHTPOB TSDKECTH TeJl (MHTErpUpOBaHKUE, CUMMETpUs,
pa3buenue, nonoaHeHne (Cnocod «OTPUIATEIBHBIX» BECOB),
SKCHEPUMEHTAJIBbHBIHN c110c00).

Pewenue 3a0au.
OnpezneneHye NOI0KEHUS LIEHTPA TAKECTH OJHOPOAHBIX TBEPABIX TEJ
Pa3IUYHBIMHU CIIOCOOAMHU.

1,2,3,6

4,5,7,8

Paznea 2. KHHEMATHKA

KunemaTuka TOUKH.

Teopemuueckue 60npochi.

[Tpeamer u 3agaun kuHeMaTUku. CriocOOBI 3aaHUS ABUKEHUS TOUKH.
CKOpOCTh U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOCO0E 3aaHUS
nBkeHus. ['onorpad ckopoctu Touku. CKOPOCTh U YCKOPEHHUE TOYKH MPU
KOOpPJMHATHOM crioco0e 3aJaHusl IBIKEHUS (B 1€KapTOBBIX
KOOpIMHATax). ECTeCTBEHHBIN TpEeXTPaHHUK, €CTECTBEHHBIC
KOOpAUHATHBIE OcH. LIeHTp u paanyc KpuBU3HBI TpaeKTOpuu. CKOPOCTH U
YCKOPEHHE TOYKH IMPU €CTECTBEHHOM CIIOC00€ 3a/T1aHUS JIBUKCHUSI.
YacTtHble cnydau IBHKEHUS TOUYKU. ['pauKu ABMKEHUS, TTyTH, CKOPOCTH
Y YCKOPEHHS TOUKH.

Pewenue 3aoau.

HccnenoBanue npsaMoJMHENTHOTO JBM)KEHUS TOUKH. MccnenoBanue
KPUBOJIMHEHHOTO JIBIYKEHUS TOUKH (OTMpeIeTIeHHE TPACKTOPHH, CKOPOCTH
W YCKOpPEHHUsI, roorpada CKOpOCTH) PU BEKTOPHOM, KOOPJIUHATHOM U
€CTECTBEHHOM CIT0c00ax 3aIaHus IBIKEHUS TOUYKH.

1,2,3,6

4,5,7,8

IIpocreiimme 1BUKEHUs TBEPAOIO TeJia.

Teopemuueckue 6onpochi.

[TocTynaTensHOE ABMKEHHE TBEPIOTO Tella. Teopema o MoCTyIaTeIbHOM
NBYDKEHUH. Y paBHEHHs TOCTYNATEIBHOTO JBM)KEHUS TBEPIOTO TEa.
BpamarensHoe ABUKEHUE TBEPIOTO Tea BOKPYT HEMOIBUKHOM OCH.
YPaBHeHI/Ie BpamaTCJIbHOIr0 ABMKCHUS TCJIA. VYriosas CKOpPOCTH U
YTJI0OBOE yCKOpeHHue Tena (Kak anreOpandeckue BennuuHbl). CKOPOCTh U

1,2,3,6




YCKOpEHHUE TOYKHU TBEPIOTO TeJa, BPAIIAIOIIErocs BOKPYT HETIOABUKHON
ocH. BexTopsl yriioBoil CKOPOCTH U yIJII0BOI'O YCKOPEHUs Tena.
BekTopHbIE BBIpa)KEHHSI OKPYKHOU CKOPOCTH, BPALIATEILHOIO U
LIEHTPOCTPEMHUTEIILHOIO YCKOPEeHU. YacTHbIE Cilyyau BpalaTeJIbHOrO
NBYDKEHUS Tesa (PaBHOMEPHOE U PABHOIIEPEMEHHOE BpAILEHHE).

Pewenue 3a0au.

OnpeneneHne KHHEMaTHYECKUX TapaMETPOB MOCTYATEILHOTO
NBUKEHUS TBEPIOTO Tena. MecnenoBanue BpalaTeIbHOIO JBUKEHUS
TBEPJOTrO Tella BOKPYT HeNmoABUKHOH ocH. [IpeoOpa3oBanue npocreimmx
JBUKEHHUU TBepAoro Teina. IlepenaTounbie MEXaHU3MBI.

4,5,7,8

Ili1ockoe IBUKEHNE TBEPAOTO TeJia.

Teopemuueckue gonpochi.

CBoiicTBa MJIOCKOTO JBM>KCHUSA. Y PaBHEHUS IBUKEHUSI TIIOCKOMN
¢durypsl. PaznoxeHue miockoro IBUKCHHS Ha IOCTYIMATEILHOE IBUKCHHE
BMECTE C MTOJIIOCOM U BpalleHUEe BOKPYT Motoca. Teopema o CKOPOCTIX
TOYEK TUIOCKON (HUTypHI U €€ clieACTBUS. MTHOBEHHBIN IIEHTP CKOPOCTEH.
CniocoObl HaX0KICHUSI MTHOBEHHOTO IIeHTpa cKopocTei. OnpeneneHue
CKOPOCTEH TOYEK IMIIOCKOW (PUTYPHI C TOMOIIbI0 MTHOBEHHOTO IIEHTPa
ckopocTteil. Teopema 006 yCKOpeHUIX TOUYeK II0cKoi ¢urypsl. [Tonstue o
MTHOBEHHOM IIEHTpe YCKOpeHu. CriocoOs! onpeaesieHus MTHOBEHHOTO
[EHTPa YCKOPEHU IIIOCKON (DUTYPBHI.

Pewenue 3aoau.

CocraBiieHne ypaBHEHUN IBUKEHUS TUIOCKON QUTypHI B €€ TIOCKOCTH.
OrnpezesieHne CKOPOCTE TOYEK TBEPOTO Tella MPHU TUIOCKOM JIBHIKEHUH.
OrnpezesieHne yriioBoi CKOpocTU. MTHOBEHHBIN LIEGHTP CKOPOCTEM.
OrnipeziesieHre YCKOPEHUN TOUEK TBEPIOTO Tea MPH MIIOCKOM JIBHKCHHUH.
OrnpezesieHne yriioBOro yCKOpeHHsi. MTHOBEHHBIN HEHTP YCKOPEHUH.

1,2,3,6

4,5,7,8

Cdepuueckoe 1BUKEeHHE TBEPIOTO TeJia.

Teopemuueckue 60npochwi.

VYruel Diinepa. YpaBHeHus chEepUIECKOro ABUKEHUS. MTHOBEHHAs OCh
BpalleHusl. Y paBHEHUE MTHOBEHHOM OCH BpalleHHUs TBEPAOIO Teja Npu
chepruyecKoM JABUKEHUHU. YTIIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE Tea.
OmnpeneneHne CKOPOCTEN U YCKOPEHUH ToYeK Telna Mpu chepruueckoM
nBI>KEeHUH. Pacnipenenenue ckopocTel Touek Tea mpu chepruaeckom
nBUKEHUU. [IpoeKiny CKOpOCTH TOUKH Tela Ha OCU AEKapTOBBIX
KOOpPJIMHAT.

Pewenue 3a0au.

UccnenoBanue cheprudeckoro ABUKEHUS TBEPAOTO Tea.
[IpocTpancTBeHHast OpUEHTALM TeNa, YIIIbl Diliepa.

JBu:xeHust cBOOOTHOTO TBEPAOIO TeJia.

Teopemuueckue 60npochwi.

Paznosxenne nqukeHns CBOOOTHOTO TBEPIOTO TeJia Ha MOCTYIATeIbHOE
MBUKEHHE BMECTE C TMOJTIOCOM U C(heprUecKoe IBIKEHHE BOKPYT MOJIOCA.
YpaBHEHHUsI IBIKEHHST CBOOOHOTO TBEpaAOro Tena. HezaBucumocTthb
BEKTOPOB YIJIIOBOM CKOPOCTH U YIIIOBOTO YCKOPEHHS CBOOOIHOTO TeJa OT
BBIOOpa Tosrroca. OnpeneseHne CKOPOCTe U YCKOPEHHH TOUEeK
CBOOOHOTO TBEPIOTO TENA.

Pewenue 3a0au.

YpaBHEeHHsI IBHKEHUS CBOOOTHOTO TBepAoro Tena. Onpeenenne
CKOPOCTEH U yCKOpeHUI ToueK CBOOOIHOTO Tea.

1,2,3,6

4,5,7,8

CioxHO€ IBUIKEHHE TOYKH.

Teopemuueckue onpocbi.

OTHOCHTENbHOE, TEPEHOCHOE U a0COTIOTHOE JIBU)KEHUS TOUKH. 3ajaHHe
CJI0’KHOTO JBMKEHUS TOUKHU. Teopema o cinoxxeHnu ckopoctei. Teopema o
CII0KEHMH ycKopeHul (Teopema Kopuonuca), KOpuojincoBO yCKOPEHHUE.
Criy4au OTCYTCTBUSI KOPHOJIMCOBA YCKOPEHHUS.

1,2,3,6




Pewenue 3a0au.

VYpaBHeHust 1BUkeHUS TOUKU. CII0KEHHE CKOPOCTEN U YCKOPEHUI TOUKU
(ciydaii mocTynaTeabHOIO IEPEHOCHOTO ABMKEHHUS], Cilydait
BpAalLlaTEIbHOIO IEPEHOCHOIO JBUKECHHUS).

4,5,7,8

CJ0kHO€ IBHKEHHE TBEPIOTO TeJia.

Teopemuueckue 60npochi.

CroxeHue nocTynarebHbIX ABUKEHUM. Cl0KeHUEe BpallleHU TBEPI0TO
Tea BOKPYT napajuienbHbix oceil. [lapa Bpamenuit. CrnojkeHue BpaleHui
TBEPJIOTO TeJIa BOKPYT Mepecekaronuxcs oceit. CiioxeHune
MOCTYIATEILHOIO U BpallaTeJIbHOTO JIBHKEHHUM. BUHTOBOE IBH>KEHHE.
OO0mmuit ciryqaii ClIoKeHHS IBHKSHUN TBEPIOTO Teja.

Pewenue 3aoau.

CroxeHue nocTynarelbHbIX ABUKEHUN. Cl0)KeHUEe BpallleHU TBEP0TO
TeJa BOKPYT NapajlielbHbIX oceil. McciiemoBanue qBUKEHUS
MJIaHETapHBIX U MU PepeHIIMATBHBIX 3y0UaThIX MEXaHU3MOB C
HATUHAPUIECKUME Kosecamu. C0KeHHUEe BpallleHui TBEPAOTo Tela
BOKpYT Mepecekaronuxcs oceil. McciaenoBanue IBHKEHUS TUIAHETAPHBIX U
G HepeHIMATEHBIX 3y0YaThIX MEXaHU3MOB C KOHHYECKUMU KOJIECAMHU.
CrnosxeHue MOoCTyNaTeIbHOr0 U BpalllaTeIbHOTO ABIKEHUN. BuHTOBOE
IBHJKEHHE.

1,2,3

4,5,7,8

Pazgea 3. IMHAMUKA

BBenenue B qMHAMHUKY. 3aKOHBI IUHAMHKH.

Teopemuueckue 60npochwi.

[Ipeamer nuHaMUKHU, OCHOBHBIE MOHATUS U onpeaeneHus. [IpoctpancTBo
W BpeMs B KJIACCHUECKOW MeXaHUKe. MIHepIMaibHbIE CUCTEMBI OTCYETA.
3aKOHBI

JTUHAMUKH (3akoHbI ['ammies-HpioTona). IHEpTHOCTS MaTepHaIbHBIX
rena. OcHOBHBIE 3a74a4n JUHAMUKH. OCHOBHbBIE BHUIBI CUIL.

1,5

1,2,3,6

Juddepenunanbabie ypaBHEHHs IBHKCHUsI CBOOOIHOM TOYKH.
Teopemuueckue 60npochwi.

Juddepenunanbable ypaBHEHHS ABHKEHUS] MaTepUAIbHOW TOUKH.
Pewrenne nepBoi 3a1aun JTMHAMUKH TOYKH. Pemenne Bropoi 3amaun
MUHAMUKA TOYKH MPH MPSIMOJIMHEIHOM JIBUKEHUU (CIy4an: HOCTOSHHON
CUJIBL; CHJIbI, 3aBUCAILEH OT CKOPOCTH; CHJIbL, 3aBUCSIIEH OT ITOJIOXKEHUS
TOYKH; CHJIBL, 3aBUCHIIEH OT BpeMeHHn). EcTecTBeHHbIE ypaBHEHUS
MBU>KEHUS MaTEpUaIbHOM TOUYKH. Perenue BTopoit 3a1au TMHAMUKHU TTPU
KPUBOJIMHENHOM JBUKEHUU TOUKHU.

Pewenue 3aoau.

Omnpenenenne Uil 1O 33JaHHOMY JIBHDKEHHUIO TOUKH (CiTydait
NPSIMOJIMHEMHOT O ABM)KEHUS, CIIydail KpUBOJIIMHEHHOTO JIBUYKEHHUS).
CocraBieHue 1 pereHue JudepeHnaibHbIX ypaBHEHUN ABHKEHUS
cBOOOHON MaTepualbHON TOYKH (Cllydau IpSIMOJIMHEHHOTO U
KPUBOJMHEHHOTO JABMXKEHHSI, CIIy4au MOCTOSHHBIX U TIEPEMEHHBIX CHJI).

2,5

1,2,3,6

4,5,7,8

HecBo0oaHOE 1 OTHOCUTEIBLHOE ABHKEHHUS TOYKH.

Teopemuueckue 60npochwi.

HecBoGomnoe aBmxeHne TOUKH. J|BIDKEHHE TOYKH 110 3aJaHHOM
HETOJIBUKHOW KpuBOH. OTHOCUTENBHOE JBMKEHHNE TOUKH. [loHsATHE
MEPEHOCHOW U KOPUOJINCOBOM CHJI MHEPLIMM TOYKH. BiusiHue BpanieHus
3eMiIu Ha paBHOBECHE U JBUKEHHE TEIl.

Pewenue 3a0au.

CocraBienue u peuieHre AudQepeHnnanbHbIX ypaBHEHUH IBUKESHUS
HECBOOOIHON MaTepuabHON TOUYKH (CITyyau MPSIMOIMHEHHOTO 1
KPUBOJMHEHHOTO JABMXKEHHUSI, CITy4au MOCTOSHHBIX U TIEPEMEHHBIX CHII).
Cocrasnenue u peuieHue quddepeHanbHbIX ypaBHEHUN
OTHOCHUTEJIBHOT'O IBUJKEHUSI MaTEpUAIbHON TOUYKHU.

1,2,3

4,5,7,8




IIpsasMosiuHeliHbIE KOJIEOAHUS TOUYKH.

Teopemuueckue 6onpocbi.

CBoOoansbie konebanusi. CBOOO HBIC KOJICOAHMS TIPH HATMYUHU TPESHUSI
cKoJibkeHus1. CBOOOTHBIE KOJIeOaHMs! IPH JTMHEHHO-BA3KOM
COIIPOTHBIICHUH. ATIEPUOINYECKOE JBM)KEHUE TOUKU. BBIHYKICHHBIC
KoseOaHus. BeiHYX/IeHHBIC KOJIeOaHUs TP HAJTMYUHU JIMHEHHO-BS3KOTO
COIIPOTHUBIICHUS CPeNibl. ATICpUOINYECKOE TBUKCHUE TOUKH. SIBICHNE
OueHui. SIBlieHne pe3oHaHca.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX KOJeOaHUI MaTepHAIbHBIX Tel. Biausaue
Pa3JINYHBIX BUIOB COMPOTHBIICHHS HA CBOOOIHBIC KOJIEOAHHS TElIa.
BreinyxaeHHbIC KOJIeOaHus Tela. BiusHue pa3anyHbIX BUOB
COIIPOTHBIICHUS HAa BBIHY)KJICHHBIC KosieOanus Tena. bruenus, pe3oHaHc.

1,2,3

4,5,7,8

Beenenne B AMUHAMUKY MeXaHH4YeCKoOM cucreMbl. ['eomeTpus macc.

Teopemuueckue 8onpocbi.

Mexanunueckas cucrema. Baemnue u BHyTpeHHUE cuiibl. CBOMCTBA
BHyTpeHHUX cui. {uddepennnansupie ypaBHEHUs IBUKCHUS CUCTEMBI.
Macca cucremsl. LlenTp mMacc cucremsl. OnpeaeneHne KOOpAUHAT EHTpa
Macc MEXaHUYECKOM CUCTEMbl. MOMEHThI HHEPLIMM CUCTEMbI U TBEPAOTO
Tea OTHOCUTEIBHO OcU. Panuyc nHepuny. BeluucieHne MOMEHTOB
WHEpLUU IpocTerux Tel. Teopema 0 MOMEHTaX HHEPLUUU OTHOCUTEIIBHO
napajuieabHbIX ocelt (Teopema [toitrenca-1lreitnepa). LlenTpoOexxHbie

MOMEHTbI HHEPLIUH. DITUIICON] UHEpUUU. [ TaBHBIE OCH U IJIaBHbIE
MOMEHTbI MHEpLUH. BblunciieHne MOMEHTa HHEPLMU TBEPOTO Tejla
OTHOCHUTEIIbHO

IIPOU3BOJIBLHON Ocu. IToHsATHE O TeH30pe MHEPIUH.

Pewenue 3a0au.

Onpenenenre NoJ0KEHUS IEHTPAa MacC MEXaHUUECKON CUCTEMBI.
Boruncienue oceBbIX U IIEHTPOOEKHBIX MOMEHTOB HHEPLIUHN OJHOPOIHBIX
TE€J U CUCTEM TelL.

1,2,3

4,5,7,8

Teopema 0 ABM:KEeHMH IIEHTPA MACC CHCTEMbIL.

Teopemuueckue 60npochi.

Teopema o nBxeHuu 1eHTpa Macc. CrneAacTBusl. 3aKOH COXpaHEHUs
MIBUKCHUS IICHTPa Macc.

Pewenue 3a0au.

[TpuMmeHeHHE TeOpEMBI O IBIKEHUU IICHTPA MacC K HCCIICIOBAHUIO
MBUKEHHS] MEXaHUYECKOW CUCTEMBI M TBEpPOTo Tea.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA ABHKEHUS MAaTePHAJIbLHOM
TOYKH U CHCTEMBI.

Teopemuueckue 60npochwi.

KonnuecTBo 1BHKEHUS MaTepUaIbHON TOYKU. DJIEMEHTapPHbBIN UMITYJIbC
cuiibl. IMImynbc MOCTOSIHHOM U epeMeHHOo cuiibl. Teopema 06 numitynbce
paBHOAeHCTBYIOLIEH. Teopema 00 U3MEHEHNH KOIUYECTBA ABHKEHUS
TOUYKH B TuddepeHranbHoi 1 koHeuHol gpopmax. KomanuectBo
NBIDKEHUSI MEXaHUYeCKo! cucTeMbl. Teopema 06 N3MEHEHUH KOJIMYeCTBa
NMBUO)KEHUS] MEXaHHUYECKOW CCTeMBI B U pepeHInanbHON 1 KOHEUHON
dopmax. CriencTBusl. 3aKOH COXpaHEHHs KOJINYECTBA IBHKECHUS
MEXaHUYECKON CHCTEMBI.

Pewenue 3a0au.

[Ipumenenue TeopemMbl 00 H3MEHEHUH KOJIMUYECTBA IBHXKEHUS K
VICCJIEOBAHMIO JIBMJKEHUS MaTepuanbHON Touku. OnpeesieHne riIaBHoro
BEKTOpA KOJIUYECTB JIBHKEHUS MEXaHUYECKON cucTeMbl. [[pumenenne
TEOpeMbl 00 N3MEHEHUH KOJIMYECTBA IBUKEHUS K UCCIIETOBAHHIO
JIBYKEHHSI MEXaHHUYECKOW CHCTEMBI M TBEPAOIO TEa.

1,2,3,6

4,5,7,8




TeopeMbl 00 H3MEHEHHUH MOMEHTA KOJIUYECTBA ABUKEHUS
MaTepUAIbHON TOYKH U KHHETHYECKOT0 MOMEHTAa MeXaHU1eCKOil
CHUCTEMBI.

Teopemuueckue 60npochwi.

MOMEHT KOJIH4YecTBa JABMKEHUS MaTepUaIbHOU TOYKU OTHOCUTEIILHO
[IEHTPa U OTHOCHUTEIHHO ocH. Teopema 00 HU3MEHEHIH MOMEHTA
KOJIMYECTBA JIBIKEHUSI MaTepuaibHON TOUkU. KnHeTH4eckuit MOMEHT
MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO LIEHTPA U OTHOCUTEIBHO OCH.
Teopema 006 U3MEHEHHH KUHETUYECKOTO MOMEHTa MEXaHUYEeCKOM
cucteMbl. CiecTBUS. 3aKOH COXPAaHEHUS] KHHETUYECKOT0 MOMEHTa
MexaHudeckoi cuctembl. Ckameiika XKykoBckoro. Heo6xomumele ycaoBus
paBHOBECHS JTHO00M MEXaHHMUECKON CHCTEMBI.

Pewenue 3a0au.

[Tpumenenne TeopeMbl 00 U3MEHEHHH MOMEHTA KOJIMUECTBA JIBHKEHUS K
VCCJICIOBAHMIO JIBI)KEHUSI MaTepuanbHOi Touku. OnpeaeneHue
KHHETHYECKOTO MOMEHTAa MEXaHHUECKOM cucTteMbl. [IpumeHnenne TeopeMbl
00 U3MEHEHNU KHHETUYECKOT0 MOMEHTA K UCCIIEeI0BAHUIO JBUKCHHUS
MEXaHUYECKON CUCTEMBI M TBEPJIOTO TeJa.

1,2,3

4,5,7,8

Teopema 00 U3MeHEeHUN KMHETHYECKOWH JHEPTUH.

Teopemuueckue 60npochwi.

Pabota nocrosiHHoOI cuibl. PaboTa nepemenHoi cubl. Teopema o
pabote paBHoAeHCTBYIOIIEH. PaboTa cuibl Tsbkectu. PaboTa cuiib
yrpyroctu. Pabora noctossHHOM cuitbl Tpenus. MoutHocts. Koaddunuent
IIOJIE3HOTO AcicTBUA. KMHeTHYecKas S3HEprus MaTepruaibHOM TOUKH.
Teopema 006 U3MEHEHHH KMHETUYECKOM SHEPTUU TOYKHU B
Qg depeHraIbHON 1 KOHEYHOH opMax.

Pewenue 3a0au.

Boruncnenue paboThl 1 MOIIHOCTH ITOCTOSIHHBIX M IEPEMEHHBIX CHJL.
[TpumeneHune TeopeMbl 00 N3MEHEHUH KHHETUYECKON SHEPTUH K
VICCJIEJOBAHMIO JIBJKEHUSI MaTepUaIbHON TOUKH.

Teopemuueckue 6onpocai.

Kunernueckast s3Heprusi MEXaHU4YECKON CUCTEMBI M CITOCOOBI €€
BBIUNCIICHMSI. BblunciieHne KNHETHYECKON YHEPIUH TBEPAOIO TENIa B
pa3IMYHBIX CIIy4asx ero JABMKeHus. PaboTa 1 MOIIHOCTH CHJI,
IIPUJIOKEHHBIX K TBEPIOMY TEIly, IPU MOCTYNATEIbHOM U BpaIlaTEIbHOM
NBHKEHUSX. PaboTa cuil TsHKecTH MEXaHUUeCKON CUCTEMBI U TBEPIOTO
Tesa. PaGota BHYTpeHHUX CHII TBepAOro tena. Teopema 06 n3MEHEHHH
KMHETUYECKON IHEPTUN MEXAHWYECKOM cucTteMbl. [loTeHInanpHas
9Heprus. Beluncienrne NoTeHINaNbHON PHEPIMY MEXaHUYECKON CUCTEMBbI
W TBEPJOTrO Teja. 3aKOH COXPAaHEHUS MOJTHONM MEXaHUYECKON SHeprun
CUCTEMBI.

Pewenue 3a0au.

Brruncnenne KHHETHUECKON SHEPTUN MaTEPUaIbHBIX TE B PA3JINYHbBIX
CIIy4asix ABM)KEHUs. BbruncieHne KHHeTUYeCKO SHepT Uy MEXaHUYECKUX
cucreM. [IpumeneHne TeopemMbl 00 U3MEHEHNH KMHETHYECKOW SHEPTUu K
VICCJIETOBAHMIO JIB)KEHUSI MaTepUaIbHBIX T€Jl 1 MEXaHUYECKHX CHUCTEM.

1,2,3,6

4,5,7,8

IIpuito:keHue 00IIUX TeOpeM K IMHAMUKE TBEPIOIo TeJa.

Teopemuueckue 6onpochi.

Huddepennunanbable ypaBHEHHS TOCTYNATEBHOTO JIBMKEHUS TBEPIOTO
tena. JluddepernuanpHoe ypaBHEHNE BPAIIATEIBHOTO JIBHKCHUS
TBEPJIOTO TeJla BOKPYT HEMOABWKHOM ocH. [luddepeHnnanbabie
YpaBHEHHS TUTIOCKOTO JBMKEHUS TBepAoro Tena. Jnddepenimansabe
ypaBHEHHs c(hEepPUUYECKOT0 IBHKEHUS TBEPOTO Tea.
JuddepennnanpHble ypaBHEHUS ABM)KEHUS CBOOOIHOTO TBEPIOTO TeNa.

Pewenue 3a0au.

Cocrasnenue u penienne quddepeHIMaIbHbIX YpaBHEHUH pa3InuHbIX

1,2,3

4,5,7,8




MBW>KEHUI TBEPAOTO TeJa.

Ipuanun Janamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna uHEepIUY MaTepualibHON ToukH. [[eHTpoOekHas U KacaTenbHas
cocTaBJsAoLIMe cuIlbl Hepuuu Touku. [Tpunnun JanamOepa i TOUKU U
MEXaHUYECKOM cucTeMbl. [IpuBeneHne cuin nHEpUMU TOYEK TBEPAOTO TENA
K IIpocTeiiiieMy BUy (TJaBHbII BEKTOP U IJIaBHBIM MOMEHT CHJI
uHepuun). JluHamuueckue peakiuy, 1eHCTBYIOIKE Ha OCh
Bpararouerocs tena. Ciydail BpalieHusi TBEpAOro Tena BOKPYT €ro
[JIABHOM LICHTPAJIBHON OCH MHEPLUHU. Y PaBHOBEUIMBAHNE BPALIAIOIIUXCS
Tel.

Pewenue 3a0au.

ITpumenenue npunnuna Jlanambepa K UCCIEIOBAHUIO JBH)KEHUS TOUKH.
MeTo1 KHHETOCTATUKHU Ul MaTepUaabHON Touku. OnpeeneHue riiaBHoro
BEKTOPA U INIABHOTO MOMEHTA CUJI MHEPLIUU MaTEPUAIbHOIO TEJIA B
Pa3IMYHBIX CIy4asx ero ABMKEHUsA. MeTox KUHETOCTATUKY IS
MEXAHUUYECKOM cucTeMbl. OnpeneneHne JUHaMUYECKUX PEeaKIui
IOAIINITHAKOB BPAILAIOIIETOCS TEJA.

1,2,3,6

4,5,7,8

JJieMeHTapHas Teopus yAapa.
Teopemuueckue 60npochwi.
OCHOBHBIE NIOHATHUSA U OLIPENEICHMS TeOpUH yrapa. OCHOBHOE
ypaBHEHUE TeopuH yaapa. Jomymenus teopun ynapa. O61re Teopemsl
TEOpHH yjapa. Y aap 1apa 0 HENOIBHXKHYIO MOBEepXHOCTh. Koapduuuent
BOCCTaHOBJICHUS. 1IpsiMOii eHTpanbHbIN yaap aByX Teil. IIpenenbHbie
ciydau. [Torepst kuHeTH4eCKO! PHEPIUM IIPU HEYIIPYTOM yape IBYX Tell.
Teopema Kapho.

VY aap 1o Teny, UMEIOIIEMY HENOABM)KHYIO OCh BpauieHus. LlenTp ynapa.

Pewenue 3a0au.

JleficTBUE yIapHOH CUIIBI HA MaTEPUAIBHYIO TOUKY. [Ipsamoii
LEHTPAJIBHBINA yaap ABYX Tell. [[elicTBrE yaapHBIX CHII HA TBEPAOE TEIIO,
MMEIOILIEE HENIOABUKHYIO OCh BPALLICHHUS.

1,2,3

4,5,7,8

IIpuHIMI BO3MOKHBIX NepeMeleHn .

Teopemuueckue 6onpochwi.

Cpsi3u 1 ux ypaBHeHus. Kiaccugukanus csizeit. BosmoxHbie
(BUpTYyaJIbHBIE) EpEMELICHHs TOJIOHOMHON cucTeMbl. Yucio cTeneneit
cBO0OOBI TOJIOHOMHOM cHCTeMBI. [IpHHITNT BO3MOXHBIX MEpEMEIIEHUH.

Pewenue 3a0au.

Onpenenenuie THUMOB cBs3eil. OnpeneneHne Yrcia CTerneHei CBo0OIbI
MEXaHUYECKOU crcTeMbl. OnpeiesieHue COOTHOLIEHNI MEX Ty BO3MOKHBIMU
nepeMeleHus MU cucTeMbl. [[puMenene npuHIrna BO3MOXKHBIX
NEPEMELICHUH K PELIEHUIO 3a/1a4 O PABHOBECUHU CHJI, PHIIOKEHHBIX K
MEXaHUYECKOM CHCTeMe C O/THOM CTerneHblo cBoOobl. [Ipumenenne
NPUHIIMIIA BO3MOXKHBIX IEPEMEIEHUI K ONPEIEIIEHUI0 PEAKLIUI OIIOp
COCTaBHOW KOHCTPYKIIWH.

1,2,3

4,5,7,8

OO0uree ypaBHeHHe TUHAMHKH.

Teopemuueckue 6onpocbi.

[TpuHIMT BO3MOXKHBIX MEPEMENICHUHN B CITydae IBHKCHUSI CHCTEMBI.
O6mee ypaBHeHHe quHaMUKU. OO0OIIEHHBIE KOOPAWMHATHI U 0000IIICHHBIC
CKOpOCTH MexaHuueckoi cucrteMbl. O6001menHbIe cuitbl. O01iee
yYpaBHEHHE JMHAMHUKH B 000OIIEHHBIX CHJIaX. Y CJIOBUS PAaBHOBECHS B
0000IIEHHBIX KOOPMHATAX.

Pewenue 3a0au.

Omnpenenenre 0000MICHHBIX CHII HHEPIIMH B CUCTEMaX C OJHOU M ABYMSI
creneHsMu cBo0oIbl. [IpriMeHeHne 0011Iero ypaBHeHUS THHAMUKHI K
VICCIICJIOBAHHIO JBIIKCHUSI MEXaHUUECKON CUCTEMBI C OJTHOM CTETIEHBIO
cB0OO b1, [IpuMeHeHne 001ero ypaBHEH!Us TUHAMUKH TSl OTIPEICIICHUS

1,2,3

4,5,7,8




BHEIIHUX BO3JICHCTBUI M MapaMeTPOB MEXAHUYECKOW CHCTEMBI.

JAudpdepennnaibHbie YypaBHEHHUS IBHKEHUS CUCTEMbI B
00001IIeHHBIX KOOPAMHATAX.

Teopemuueckue 6onpocbi.

Omnpenenenre 0600MIEHHBIX CHII B CHCTEMAaX C OHOM U IByMS
creneHsMu cBo6oabl. uddepernnanbapie ypaBHEHHUS JBHKECHUS
MEXaHWYECKOW CHCTEMbI B 0000IIEHHBIX KOOpANHATaX (YpaBHEHUS
Jlarpan>ka Broporo pojaa). Kunernueckuit norenmuan. arerpan suepruu
W [IUKIMYECKHAE KOOPANHATHL.

Pewenue 3a0au.

BrrsaBnenne 0000IIeHHBIX KOOPAUHAT MEXaHUYECKOH CHCTEMBI.
Onpenenenne 000OIIEHHBIX CHUJI B CUCTEMaX C OJJHON M IByMs CTETICHSIMHU
cBoOoxbl. CocraBieHne ypaBHeHHH Jlarpamxka BToporo pona Juis
MEXaHUYECKUX CUCTEM C OJHOM U ABYMS CTEHICHSIMU CBOOO/IBI.
[Ipumenenne ypaBHeHu# Jlarpamxa BTOporo poja K UCCIIEIOBAHUIO
NMBUKEHUSI CUCTEM C OJHOM U IBYMSI CTENIeHAMH cBOOO b1, OnpeneneHue
KWHETUYECKOTO TMIOTEHIMAIa MEXaHNYEeCKOW CHCTEMBI.

1,2,3

4,5,7,8

Mauible Ko/1e0aHUsI CHCTEMBbI 0KOJI0 MOJI0KEHUS YCTOHYHUBOTO
paBHOBeCHSI.

Teopemuueckue 60npochwi.

[TonsiTre 06 ycroitunBocTu paBHOBecus. OnpesesieHne NoJ0KeHui
paBHOBecHUs cucTeMbl. Kputepuu ycTONYMBOCTH MOJIOKEHHST PABHOBECH S
cucteMbl. Masbie cBOOOIHBIE KOJIeOaHUsT KOHCEPBATUBHOM CHUCTEMBI C
OJIHOM CTEIEHbIO CBOOOIBI OKOJIO MOJIO0KEHUS YCTOMUYUBOTO PABHOBECHSL.
VccrnenoBanue cBOOOTHBIX KOJIEOAHUM MEXaHMUYECKON CHCTEMBI C IBYMSI

CTENEHSIMU CBOOO/IBI OKOJIO TIOJIOKEHUSI YCTOMYMBOTO PAaBHOBECHS.
Mauble 3aTyxaroue 1 BhIHYKICHHbIE KOJIeOaHHsI KOHCEPBATUBHOM
CHCTEMBI C OJTHOM CTETIEHBIO CBOOO/IBI OKOJIO TIOJIOKEHHSI YCTOMYMBOTO
paBHOBecus. Manbie cBOOOIHbIE KOJIEOaHUS KOHCEPBATUBHON CUCTEMBI C
MBYMSI CTETIEHSAMH CBOOOIBI OKOJIO MOJIOKEHUS YCTOMUYUBOTO PAaBHOBECHS.
Mable BBIHYXIEHHBIE KOJIeOaHNs KOHCEPBATUBHON CUCTEMBI C IBYMSI
CTENEHSMH CBOOOBI OKOJIO TTOJIOKEHHUSI YCTOWYUBOTO PABHOBECHS.

Pewenue 3aoau.

HccnenoBanne cBOOOIHBIX MAIBIX KOJIEOAHUH MEXAHUYECKONW CUCTEMBI C
OJIHOI cTerneHbIo cBOOObI. VccnenoBanne BEIHYKACHHBIX MaJIbIX
KoneOaHni MEXaHHYECKON CUCTEMBI C OJHONW CTENEHBIO CBOOOIEI.
HccnenoBanre cBOOOIHBIX MAIBIX KOJEOAHUI MEXaHUUECKOH CUCTEMBI C
MBYMsI cTeneHsaMu cBoOO 1. MiccienoBaHne BRIHYKIEHHBIX MaJTbIX
KoJIe0aHUN MEXaHUYECKOW CUCTEMBI C IBYMs CTETIEHSIMH CBOOO/IBI.

1,2,3

4,5,7,8

PacuerHo-rpaduyeckasi padbora He NpeayCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oobpa3oBaTe/ibHbI€ TEXHOJIOTHH

[Ipn peanuzamuu y4yeOHOTO Marepuaia Kypca HCIONB3YIOTCS pazludHble 00pa3oBaTelbHBIC
TEXHOJIOTHH, CTIOCOOCTBYIOIIME CO3AaHUI0 aTMoc(hepbl CBOOOTHOW M TBOPUYECKOM MHUCKYCCHHM KaK MEXKIY
npernoaaBaTeNieM U CTyJAEeHTaMH, Tak U B CTyJeHYecKkol rpymme. Llenpio nmpu 3ToM sBIseTCs BbIpabOTKa y
CTYJICHTOB HaBBIKOB Ml KOMIIETEHIINHN, TTO3BOJISIONMINX CAMOCTOATEIILHO BECTH UCCIIE0BATENbCKYIO M HAyYHO-

MeIarorn4eckKyro padory.
IIpu  wusydyeHnmn  gucuuimmHbl — «TeopeTmyeckas  MeXaHUKa»
o0pa3oBaTeNbHbIE TEXHOIOTHHU:

— KJIaCCHYCCKOE€ JICKIIMOHHOC 06y11eH1/Ie C UCITOJIb30BAHHWEM HarJIAJHBIX HOCO6Hﬁ;

— TPOBEAEHHUE JIEKUUHU MPU MOAAEPKKE MYJIbTUMEINA;

MMPUMEHATIOTCSA

CIeyIoe




— IPOBEICHHUE MPAKTUYECKUX 3aHATHH C PEHICHHMEM IPUMEPOB y JOCKH, a TaKKe IPH IMOAJEPIKKE
MYJIbTHUMEIMA, CAMOCTOSITENIbHOE PEUICHUE 33124 00YJaloUIMMHUCS B IPUCYTCTBUH MIPETIOIaBaTEes;

— npoOIeMHBIH NOIXO;

— Ppa3HOYPOBHEBOE OOYUYCHHE;

— CaMOCTOSITEJIbHOE H3yYeHHME JUCLUIUIMHBI OOy4yarolMMHUCS MpU IIOMOLIM Y4YEeOHBIX IE€YaTHBIX MU
3JIEKTPOHHBIX U3JaHUN;

—  HMH()OPMALMOHHO-KOMMYHHUKAI[IOHHBIE TEXHOJOTMM — B HHCTUTYTE HMEIOTCS CIEHUAIN3UPOBAHHbIC
MOMEIICHUST JJISi CaMOCTOSITENIbHONW paboThl, OO0OPYHAOBaHHBIC NEPCOHAIBHBIMUA KOMIIBIOTEpAMU C
BBIX0JIOM B MIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OUOINOTEYHOH CUCTEME;

— MHTEPAKTUBHBIN ITIOCCAPUN 110 TEOPETUYECKON MEXAHUKE;

— METOAMYECKHE yKa3aHUA (B TOM YHCIIE B JIEKTPOHHOU (hopMe) [0 pa3InYHbIM pa3jeiaaM AUCLUIUIUHBL.

CamocrosTenbpHas padoTa CTyJEHTOB MPOBOAMTCS IO/ PYKOBOACTBOM IIPEIOAaBaTENEH, C OKa3aHUEM

KOHCYJIbTAllMi U TIOMOILM TP MOJrOTOBKE K KOHTPOJIBbHBIM pab0TaM, BBINOJIHEHUH JOMAIIHUX 3a/laHUH

q)OHI[ OIICHOYHbLIX CPEACTB
@®OoH/T OIICHOYHBIX CPEICTB IO JUCIHUILUIUHE OOECIeYMBACT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3ysibTaToB 00ydeHMsI (KOMIETEHUMH M HMX HHAUKATOPOB) IIOCPEICTBOM MEPONPUATUN TEKYIIETo,
pY6€)I(HOFO " IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIIMHEC.
CBs13b MeX1y GOPMUPYEMBIMU KOMITETCHIIUSIMU ¥ (OPMaMU KOHTPOJISI UX OCBOCHUS TPEJICTABICHA B
cieayromen Tabnuiie:

HanmenoBanne
Ne Kon n HanMeHOBaHME HHIUKATOPa HaumenoBanue
/o KOHTPOIMPYCMBIX JIOCTYKEHHUST KOMIICTEHIIMI OIICHOYHOTO CPEJICTBA
pazzienoB (TeMbl)
BxonHoM KOHTPOJIb
1 | BxoaHoii KOHTPOJIb Bonpock! BxoaHoro
KOHTPOJIsI (YCTHO)
ATTecTanms pa3eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH
1 CraTuka 3- YKE-1 Pa3zHoypoBHeBbIE 3a1a4u U
V-VKE-1 3aaHUS
B- VKE-1 PacuetHo-Tpaduueckue
paboThI
YcTHbIi onpoc B popme
cobecenoBaHU.
2 Kunemartuka 3- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
V- VKE-1 3aTaHus
B- VKE-1 PacuerHo-Tpaduueckue
3-OI1K-3 paboThI
VY-OIIK-3 YcTHblit onpoc B popme
B-OIlK-3 cobece0oBaHus.
3 Jlnnamuka 3- YKE-1 PasnoypoBHEBBIE 3amaun U
V-VKE-1 3aJIaHus
B- YKE-1 Pacuerno-rpaduueckue
3-OI1K-3 paboThI
VY-OIIK-3 YcTHBIH onpoc B hopme
B-OIlK-3 cobeceoBaHHUS.
[TpomexxyTouHast aTTecTanus
1 | Dx3amen VKE-1, OIIK-3 Bompocst k sxsameny
(ycTHO)

BxoaHoii KOHTPOJIb ITpeTHa3HAUEH /ISl BBISBJICHUS IPOOEIOB B 3HAHUSX CTYIEHTOB U TOTOBHOCTH UX
K MOJIy4E€HHUIO HOBBIX 3HaHUU. OIIeHOYHbIE CPECTBA /ISl BXOJHOTO KOHTPOJISI MPEACTABIISAIOT COO0M BOIPOCHI,
KOTOPBIE 3aJIal0TCsI CTYJI€HTaM B YCTHOH (opme.



Bomnpocsl k codece10BaHUIO

MartemaTuka

RBOoOo~NO~WNE

13.
14.
15.

16.
17.

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

24

0.
1.
12.

Teopema [Mudaropa.

Teopema o nnuHE TUaroHa M NPSMOYTOJIBHOIO MapauieIenunea.
Teopema cuHYyCOB.

Teopema KOCHHYCOB.

JlinHa OKpyXHOCTH. [[MHA Tyru OKpY>KHOCTH.

[Tnomanu nmpocredmux Guryp.

OOBemMbl MPOCTEHIINX TEII.

Bexkrtop. CiioxeHnne BEKTOpOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
[Ipoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOCKIUAX.
CkanspHoe MpOU3BEICHUE IBYX BEKTOPOB.

BexTopHOe pou3BeieHUE IBYX BEKTOPOB.

cucreMa koopauHaT. @opMyJibl IEpeXoaa OT OAHON CUCTEMbI KOOPAMHAT K APYroil.
JlelicTBUS HaJl BEKTOPAMH, 3a/laHHBIMU CBOMMH KOOP/AMHATaMHU.
[IpousBonnas ¢pyHkuu. Tabauna Npou3BOAHbIX.

GyHKINH, TapaMeTPUIECKH 3aJaHHON (PYHKITUH).
Heonpenenennpiit uaTerpan. Tabauia nHTErpajioB.

UHTerpaja, IpOU3BOIHAs HHTErpajla, HHTETpajl CyMMBI).

Omnpenenennsbiii naTerpai. @opmyna Herotona-Jleiitbnuna.

KpatHble unTerpassl.

KpuBonunelinplii uurerpan 1-ro u 2-ro pona.

Juddepenunanbupie ypaBHeHUs. [lopsiok ypaBHeHus.

Oo1ee petieHre (MHTErpal) 00ObIKHOBEHHOIO JU(PPEpEHIINATBHOIO YPaBHEHHUS.

CYLIECTBOBAHMM U €IMHCTBEHHOCTH peleHus 3agaun Komm.
. OcHoBHBIE BUJIBI AU (PepeHIINaTbHBIX YPABHEHUH U METO/Ibl UX PEIICHUS.

Puzuka

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40
41
42

Cucrema otcueta. [ToHATHE CKOPOCTH ¥ YCKOPEHUS TOUKH.

VYrioBas CKOpPOCTh U YIJI0BOE YCKOPEHUE TBEPAOIO TEA.

IIepBeiit 3ak0oH HproToHa. MIHEpLIMABHBIE CUCTEMBI OTCYETA.

Bropoii 3akoH HerotoHa. IHEPTHOCTE MaTepUAIIBHBIX TEIL.

Tpernii 3akoH HproToHA.

Heunepuunanbshbie cuctemsl oTcuera. CHIIbl HHEPLIUH.

3akoH BceMUpHOTO TsroTeHus. Cuia TsSDKECTH U BEC Tea.

Tpenne. Cuna Tpenus. 3akoH AMoHTOHa-Kyrnona.

Mexannyeckas cucreMa. BHemHne u BHyTpeHHUe cuiibl. M30aupoBaHHas cuctema.
3aKOH COXpaHEHUs UMITYJIbCa.

DHeprusi, paboTa, MOITHOCTb.

3aKOH COXpaHEHUsI SHEPTUH.

VY nap abCconOTHO YyIIPYTUX U HEYNPYTUX Te.

MOMEHT UHEpLXH TBEPAOTO TENA OTHOCUTEIBHO OCH.

3aKOH COXpPaHEHHUS MOMEHTa UMITYJIbCa.

. ledbopmanuu tBepaoro Tena. 3akon ['yka.

. JlaBneHnue B xuaKoCTH U raze. 3akoH [lackanda. 3akoH Apxumena.

. JIBr>KeHUe Tel B )KUAKOCTAX U ra3ax. JJoboBoe conporusnenue. [logpeMHuas cuna.

Ha4yeprareibHasi reoMeTpUs M MHKEHEepHAs rpaduka

43
44

. Meron npoexuuii. [IpsMoyrossHOe IpoeLUpPOBAHKE.
. [IpoetmpoBanue otpe3ka npsiMmoit. Criocod mpsSMOyroJIbHOTO TPEYTOIbHUKA.

YacTHoe pemieHHe OOBIKHOBEHHOro auddepeHuunansHoro ypaBHeHus. 3agava Komm.

HpﬂMOYl"OJ'IBHaH ACKapToBa CHUCTEMa KOOPAHHAT. HOJ'IHpHaH CUCTEMA KOOpAMWHAT. HI/IJ'II/IHI[pI/I‘ICCKaﬂ

HpaBI/ma BBIYMCIICHUA HpOH3BOI[HOI>i (HOCTOHHHOﬁ BCJIMYMHBI, CYMMBbI, IPOU3BCIACHU, ,Z[pO6I/I, CJIOKHOM

OcHOBHBIE CBOWCTBa HEOIPENEIEHHOr0 WHTerpana (uHTerpan auddepennuana, nuddepeHman

Teopema o



45. B3auMHOE TIOJIOKEHUE TIPSIMOM M TTOCKOCTH. YTOJ MEXY TPSIMOU U INTIOCKOCTBIO.
46. ITonobue. LlenTpanbHas u 3epKagbHast CHMMETPHSL.

47. ITocTpoeHue MPOeKIIUid OKPY>KHOCTH.

48. BunToBas JIMHUS.

49. [ToBepXHOCTH U TeJIa BPAIICHHS.

50. AKCOHOMETPHUYECKUE MPOSKIINH.

OueHovHbIE CPeACTBA ISl TEKYLIEro KOHTPOJIS

Texymuil KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBIIAEMbII MOHUTOPUHI YPOBHS YCBOCHHUS 3HAHUMN H
(dbopMHpOBaHUS YMEHHI U HAaBBIKOB B TEUCHHE ceMecTpa. TeKyluii KOHTPOJIb 3HAHWH, YMEHUN U HaBBIKOB
CTYAECHTOB OCYILECTBJIETCS B XOA€ Y4EOHBIX (ayIUTOPHBIX) 3aHATHH, NMPOBOAMMBIX I10 PACIUCAHMIO.
dopmMaMH TEKYLIErO0 KOHTPOJS SBISAIOTCA BBIIOJHEHUE KOHTPOJIBHBIX pabOT UM JOMAalIHUX pacyeTHO-
rpagudeckux padorT.

B kxaudecTBe OLICHOYHOIO CpEACTBA ATTECTALMM PA3ZENIA MCIOJB3YIOTCS YCTHBIM OIPOC, UTOrOBas
KOHTpOJIbHAs paboTa.

JIist IpOMEKYTOYHOM aTTECTAllUU NPELyCMOTPEHBI 3K3aMEHALIMOHHBIE BOIPOCHI U IIPAKTUYECKHE
3a/laHusl.

Crynentsl 3a0uHOW (opMbl OOy4YEeHHs BBIIOJHSIIOT KOHTPOJBHYIO paboTy. 3amaHus K
KOHTpOJbHON pabote mpuseneHsl B MOC. BrpinonHeHHe KOHTPOJIbHOH pabOThl MO3BOJSET 3aKPENUTh
TEOPEeTUUECKU Marepuan Kypca. PemieHue 3agady KOHTPOJIBHOM pabOTHI SIBISETCS MPOBEPKON CTEHEHU
YCBOEHMSI CTYJEHTOM TEOPETHYECKOI0 Kypca, a PpeLeH3MH Ha paboTy IOMOraroT emy JopadoTare U
IIPaBUJILHO OCBOUTH Pa3jIM4YHbIC Pa3JIeibl Kypca TEOPETUYECKON MEXaHUKA.

BapuaHT 3a1aHusi KOHTPOJIBHOM paboThI onpeaessieTcs B COOTBETCTBUM € MOCIETHUMHU 2 1Hdpamu
3aYETHOM KHIKKHU CTYJIEHTa, KOTOPBIE SIBIISIIOTCS IU(PPOM, IO TaOIUIIE U1l KOHTPOIBHBIX padoT.
Pa3zgen 1
IIpumep xommIeKkTa 3a1a4 no pasgeay 1

Tema 2
3adauu penpooyKmueHo20 ypPoeHs
3agaua 2.1 3amaua 2.2

‘ lapunpueii  tpéxsennnk  ABC
VAePKIBaeT B PABHOBECII IPV3, [OJBEMIeH-
uuiii k mapuipromy Gonty C . Bec rpysa

. 0=067H. 3amamu yrmr @ =060° n
B =45°. Cauras crepwan AC u BC
HEBECOMBIMIIL, ONPE/IETNTE YCIUTIE B CTEPHK-

Ouax AC u BC.
3agaua 2.3 3anaua 2.4

Iea memecompix crepxui AC 1

OnpefiemuTs MOAYIs CILTBL F
o
natmxerns tpoca BC 1 matsoxerme
~ —
tpoca AC - F,. B monoxenmm

a c 3 =7
pasuopecnt  yrsl o =30° u

B =75, cuma F, =10H .

al al OmnpenemnTs CAKIITEO
BC coennnensr B Touxe C' 1 mapanpHo pezem peaxtt
- crepxus AC , yaepxusatome-

ro B paBHOBecHn Ipy3 | BecoMm
14 H ¢ noMolbi LenH, HaMo-
TaHHoil Ha Oapaban D m mepe-

npukperientl k nory. K mapaupy C
nongented 1py3 £ . Onpenemuts peak-
mmo crepxrs BC, ecm yemme B
crepkne  AC pasmo 43H , yrum kuHyTOl wepes Gmox (. ecm

o =60°, B=30°. Onpenennts Tax- yron o =30 Onpenemrms

4 B e BecTpysa P . Takxke yerne B crepskae BC .

3adauu peKoHCmPYKMuUBHo20 ypo6Hs
3agaua 2.5 3agaua 2.6

Opuopoxmsii map Becom 1217
VIIep/KUBAETCA B PABHOBECIII Ha T/afl-
Koil HAKIOHHOI IUTOCKOCTI ¢ TOMO-

Onnopoxssii map Becom 40H
OITIpaeTcs Ha JBE IUIOCKOCTI, Ilepe-
cerarormiecss moa yrmom o = 60° .
OnpenennTh JaBleHNe IMapa Ha Ha-
KIOHHVIO IUIOCKOCTB II HA BEPTIIKATh-
HYIO IUTOCKOCTE.

et Bepeknn AB . Ompenenurs as-
JMeHTle mapa Ha TTTOCKOCTE, CTIT YToT

o = 60°. Ompenenuts Takke HaTA-

enne BepeBkn A5

3anaua 2.7 3amauya 2.8




Bec oanopoanoii ropmson- 2 LA Wsornytsii crepxens ABC mpn-
. B TambHoli Gankn  AB  pasen L B C& g\ KpEILTeH K IOy TOCPEICTBOM MIapHIIpa
T 180H . 3aman yron o =45°. ] P & A . a apyroii ero xouen C cBoGoano
4 OnpenemiTes peakin  I[IapHI- Ré OIIIPAeTCs Ha INIAAKYIO IIOCKOCTh, 00-
paA nmaprnpa B . s pasytomyio yron o =45° ¢ ropuzon-
I ToM. OmpeemIT Peakiim mapHipa
P IUTOCKOCTIL, €T Ha CTepiKeHb JeficT-

-177257 pyercirma - =10H .

3adauu meopueckozo ypoens

3agaua 2.9 3agaua 2.10
Tpu crepxus AC ., BC n Ipun crepwua AQ. BO n
DC  coemmeHs mapHIpHO B CO  coemmennt B mwapunpe (.
touxe C . Ompenemuts yemme OnpefemTe  PeakliEo  CTepkHA
B crepae DC . ecnr 3amamst CO ., osnnkapomyio mox aeficTei-

F
ciia F = SOH n VTo1 €M CIUIBI F = 12H . H]’I[,TO}KEHHQ[U[
; c ‘ 4 ) yro;
A = 0o =60°. Cuma F maxomnt-

Cs B IVIOCKOCTIL _\OZ s

k mapmpy (), ecanm paccTosHns
AB=A0=AD. Cuna F ma-

mpaeneda o OF .

3agaua 2.11

C Tpu crepxus AOQ. BO u
‘ CO mapHIpHO-CTepKHEBOIT KOH-
cTpykinm coemHens! B Touke O
K KOTOpoii TpITOKeHa CIUla
F =18H . Onpenemuts yeimis B
crepxuax A0, OCuOB . ecm
yraer o = 30°, f = 45°.

IIxana oueHuBaHus 3a1a4 no pasaery 1

Ipouent Ba
BLmoaHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % AR
o o . " PEUTHHTOBOU
HUA | 3aJaHUH | 3aJaHU# | 3aMaHUH | 3aJaHUH OLeHKH
YpoBeHb B
Janatit - pemponyKTHBHOIO | g 754 | 05075 | 02505 | 0-0.25 0-1
YPOBHS
3anaun
PEKOHCTPYKTHBHOTO 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
Sanan TROPHECOTO | 205 152 | 07515 | 00,75 0-2,5
YPOBHS
Hroro 0-5

IIpumep 3ananus K pacueTHo-rpaguyeckum padoram no pasaenay 1
PI'P C1. Onpenenenne yCWini B CTeP:KHAX MJIOCKOI (pepmbl (Tema 2)

3anaHa cxeMa pacueTHas TIockoil pepmbl. Pasmeps! nanbl B MeTpax. TpeOyercs onpenenuTh peakiuu
OTIOp U YCHJIUS BO BCEX CTEPIKHAX (PepMBl.



Bapuanr 1 Bapuanr 2

P=1xH P=48xH

Bapnanrt 3 BapuanT 4
B

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

B

P:\"TKH P=14xH

Bapnant 7 BapnanT §

P=1xH
Bapnant 9 BapuanTt 10

1 P

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

P=3xH P=11xH

Ikana oneHUBaHUA pacueTHO-TpaduyecKux pador mo pasaenay 1

Ne paGoTEI baJuibl pedTUHIOBOM
OLICHKH
Cl 2
C2 2
C3 1
Hroro S

Bomnpocsl k codecenoBanmio no pasaeny 1

1. Craruka kak paszen Teoperndeckoil MexaHuku. OCHOBHBIE MOHSTHS CTaTUKU (paBHOBECHE Teja, CUJa,
JUHUA JEMCTBUS CHIJIBI, CHUCTeMa CHJI, CBOOOJHOE TeJl0, JSKBHUBAJICHTHbIE CHCTEMBI CHUII,
PaBHOJIENCTBYIONIAs CHCTEMbI CHJI, YpaBHOBELIEHHAs CHCTEMa CHJI, ypaBHOBELIMBarouias cuia). Jlse
OCHOBHBIE 3a/1a4 CTaTUKH.

2. AKCUOMBI CTaTUKH U MX CIIEICTBUS.



o

Boo~No®

16.
17.
18.
19.
20.

21.
22.
23.

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

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

39.

0.
. Ycll0BUE paBHOBECHS CUCTEMBI T1ap.
12.
13.
14.
15.

[TonsTuss HECBOOOMHOTO Tena M CBs3ed. Pa3jeneHuwe cui HAa aKTUBHBIC CHJIBI M PEAKIUNA CBS3CH.
AxcuoMa (mpuHIUM) 0cBOO0k1aeMocT. OCHOBHBIE BUBI CBSI3EH U UX PEAKIUU.

Cucrema cxomsgmmxcs cuil. Teopema O paBHOAEHUCTBYIOIIEH CHCTEMBI CXOISIIUXCS — CHIL.
I'eomeTpuueckuii n anreOpandeckuii CiocoObl ONPEIeTICHUS PABHOACHCTBYIOICH.

VYcnoBus paBHOBecHUsl CHCTEMBbI cxosmuxcs cuil. ['eomerpuueckas u anredpanyeckas GopMbl yCIOBHMA
PABHOBECHSI CUCTEMbI CXOSIIIIUXCS CUJL.

Teopema o paBHOBecUU Tpex HeMapaIeNbHbIX CHUIL.

CrnosxeHue 1ByX NapajijiesIbHbIX CHJL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

Teopembl 00 IKBUBAJICHTHOCTHU U CIIOKEHUU TIAp U MX CIICJICTBUS.

Teopema o npuBenEHUN CUCTEMBI AP K MPOCTEHUILIEMY BUITY.

MOMEHT CuJIbl OTHOCUTEIBHO TOUKH (KaK BEKTOP).
B3anMocBs3bp MOMEHTa IIapbl U MOMEHTOB CHJI ITAPBI OTHOCUTEIBHO NIPOU3BOJIBHON TOYKH.
JlemMa o mapaienisHOM niepeHoce cuibl (Jiemma [lyanco o npuBeneHNu CUITbl K TJaHHOMY LEHTPY).
[ToHATHS TIIaBHOTO BEKTOpA U TNIABHOTO MOMEHTA CHCTEMBI CHJI. AHATUTUYECKUNA CIIOCO0 OIpeIeIeHuUs
[JIABHOT'O BEKTOPA U IJIaBHOI'O MOMEHTA CUCTEMBI CHIL.
OcHoBHast TeopeMa cTaTuku (TeopeMa IlyaHco o npuBeIeHNN CUCTEMBI CUJI K JAHHOMY LIEHTPY).
YacTHble c1ydau MPUBEICHUS IPOU3BOJIBHON CUCTEMBI CUJI.
VYcnoBust paBHOBECHS TPOU3BOJIBLHOM CUCTEMBI CUJT (Teopema).
Teopema BapunboHa 0 MOMEHTE paBHOJAEHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIIBHO TOUKH.
ITonsaTre miockoi cucreMsl cuil. IIpuBeneHne NMPOU3BOJIBHOM MJIOCKOM CUCTEMBI CHII K NMPOCTEHIIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKOW CUCTEMBI CHIL.
MOMEHT CHIJIBI OTHOCUTEIBHO TOYKH (KaK anredpamyeckasi BEITMUNHA).
MowmeHT napsl (Kak ajredpandeckasi BETUYHHA).
VYcnoBusi paBHOBECUSI NTPOU3BOJIBHOM IUIOCKOW CHCTEMBI CHII. YPaBHEHHUS PABHOBECHUS ITPOM3BOJIBHOU
IIJIOCKOM CHCTEMBI CUJI (TpU (DOPMBI).
YcnoBue paBHOBECHS pblyara.
VYcnoBre ycTOMYMBOCTH TBEPIOTO TeNa Mpu onpokuasiBaHuK. Koadduuuent ycroitunBoctu.
[TonsiTre TpeHust, BUbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.
Peakiiun HenaeanbHbIX (IIEPOXOBATHIX) CBsI3ei. Yron Tpenus. Konyc Tpenus.
PaBHOBecue npy HATMYUU TPEHUS CKOJIbKEHUS.
Tpenue xauenus. PaBHOBecue Npy HAIMUUU TPEHUS KAaUECHHUS.
[ToHsiTHE MOMEHTa CUJIBI OTHOCUTEIIBHO OCH.
B3aumocBsI3p MOMEHTA CHIIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIBI OTHOCUTEIBHO TOUYKH Ha 3TOW OCH.
AHanmMTHYECKOE OIPEAEIICHUE TJIaBHOI'O BEKTOpa M IJIaBHOI'O MOMEHTA IPOCTPAHCTBEHHOW CHUCTEMBI
CHIL
YpaBHEHUS paBHOBECHS TPOU3BOJIBHOM MPOCTPAHCTBEHHOW CUCTEMBI CHUII.
Teopema BaprHboHa 0 MOMEHTE PaBHOAECHCTBYIOIIEN CUCTEMBI CUJII OTHOCUTEIBHO OCH.
[lonsATHe cucTeMbl MapajuIesIbHBIX CWI. TeopeMa O paBHOJACHCTBYIOIIEH CHUCTEMBbI MapajuIeNIbHBIX W
OJIMHAKOBO HAIIPaBJICHHBIX CHUIIL.
[lonsTHe 1eHTpa cUCTeMbl MapajleNbHbIX cuill (Teopema). PopMylnbl IJis BBIYMCIEHUS KOOPIWHAT
LIEHTPA CUCTEMBI IAPAJUIEIBHBIX CHIL.
PaBHOnelicTBYIOIIAsA CUJT TSKECTH TBEpOro Teia. [loHsaTue nenTpa TskecTu TBepaoro tena. dopmyssl
JUIS BBIYMCIIEHUS] KOOPAMHAT LIEHTPA TSHKECTH Tela.
OmpeneneHne KOOPAWHAT IIEHTPA TSHKECTH OJHOPOTHOTO TBEPIAOTO Tena (IEHTP THKECTH Oo0Bhema,
TIJIOIA U, JIMHKH ).
CriocoOsl orpesieseH s MOJ0KEHUS LIEHTPOB TSHKECTH Tell (MHTErpUpOBaHUEe, CUMMETpUs, pa3OueHue,
CIoco0 OTPULIATENBFHBIX BECOB, IKCIIEPUMEHTANIBHBIN C1I0C00).

IIkana oueHnBaHus 00y4aIIerocs Ha codece0BaHMU M0 pa3aenay 1

banabl
peiTHHIO
BOIl
OLIEHKH

YpoBeHb 0CBOEHMSI MaTepHuasia




Teopernueckoe conepkaHue MUCIUIUIMHBI OCBOCHO IMOJIHOCTBIO, 0e3 mpoberos,
HEOOXOIUMBIC TMPAKTUYECKUE HABBIKM PAOOTHI C MAaTEpHUaJOM TOJTHOCTHIO
chopmupoBanbl. OOydYarOIIMICS HWCYEPIBIBAIOIIE, TOCIEAOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO W3JaraeT Marepuajl, yMEEeT TECHO YBS3BIBaTh TEOPUIO C
MPAKTUKOW, BJIaJICET PAa3HOCTOPOHHMMM HAaBBIKAMH W TPHUEMAMH BBITIOJHEHUS
MPAaKTUYECKUX 3aJa4, IPUYEeM HE 3aTPYJIHSETCS C OTBETOM IPU BUIOU3MEHEHUU
3aJaHUM.

Teopernueckoe conepkaHue IUCLMILIMHBI OCBOCHO IPAKTUYECKH IIOJTHOCTBIO,
o0ydJaromuiicsi TpaMOTHO M IO CYIIECTBY M3JIaraeT MarTepuasl, He MHOIycKas
CYLICCTBCHHBIX HETOYHOCTEH, IPABWJIBHO IPHUMEHSAET TEOPETHYECKHUE IOJIO0XKECHUS
IIpU PEIIEHUU [PAKTUYECKMX BOIPOCOB M 3a/4ay, BIAAECET HEOOXOAUMBIMU
HABBIKAMU M IPUEMAMH MX BBIIOJIHECHHUS.

Teopernueckoe coaepkaHue IUCHUIUIMHBI OCBOCHO YaCTHYHO, OOYyYaromuics
MMEeT 3HAaHWS TOJbKO OCHOBHOIO Marepuana, JOMYCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWJIbHBIE  (OPMYJIMPOBKH,  HAPYIICHHS  JIOTHYECKOM
MOCNIEOBATEILHOCTH B  U3JIOKEHWH MaTepuana, HO MpoOenbl He HOCST
CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMBIC MPAKTUYECKHE HABBIKH pabOTHI ¢
OCBOGHHBIM MAaTepUaIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOydarOIIUNCS
VCIBITHIBACT 3aTPYIHEHUS IPU PEIICHUU IPAKTUYECKUX 3a/1a4.

2-3

Teopernueckoe coaepkaHHe AUCHUIUIMHBL OCBOCHO YACTHUYHO, OOydJaroImuiics
JIOITYCKAeT CYIISCTBEHHBIC OIMMOKHU, HE BUIUT B3aMMOCBS3H TCOPHH C MPAKTUKOM,
HE0OXOIMMBIE TMPAKTUYECKUE HABBIKU PabOThI HE cHOpPMHPOBaAHBI, OOJIBIIMHCTBO
MPETYCMOTPCHHBIX pabodeid MpOorpaMMON JHCIMILIMHBI YUCOHBIX 3aJaHUNA HE
BbINIONHEHO. HeoOxoauma JOMONHUTENbHAs CaMOCTOsITeNIbHAasg paboTa Haj

0-1

MaTepUajoM Kypca.

Pasznea 2

IIpuMep KOMILIEKTA 3a/1a4 MO pa3aeiny 2

Tema 9

3adauu penpodyKmuenoz20 ypoeHs

3agauya 9.1
JlaHo ypaBHEHHE JABMXEHUS TOYKH X =
sin(wt). OnpenenuTh CKOPOCTh B OMIDKANIIHA
[OCJIe Hayaya JIBH)KEHHsS MOMEHT BpeMeHH t ,
korga koopauHara X = 0,5 m. Omnpenenuts
YCKOpEHHE TOYKH B 3TOT MOMEHT BPEMEHH.

3agaua 9.2
Touka ABMXKETCS MO MPSAMON C TOCTOSHHBIM
yekoperueM a = 0,3 m/c%. OnpeenTh HadaIbHYIO
CKOpPOCTh TOYKM, €CIM 4Yepe3 6 CeKyHI Iocie
Hayaja ABM)KEHUS CKOPOCTb TOUKH CTajla paBHOM 3
Mm/c.

3agaua 9.3
Touka ABHXKETCA MO MPSMON C YCKOPEHHUEM
a =05 m/c?. Onpenenuth, 3a Kakoe BpeMs
OyzeT mpoiiieHo paccTosiHue 9 M, ecnu pH tp =
0 ckopoctb Touku Vo = 0. KakoBa Oymer
CKOPOCTh TOYKH B ’TOT MOMEHT BPEMEHU?

3anaua 9.4
CKOJBKO CeKYH]I JOJKEeH paboTaTh IBUTATENb,
KOTOPBIA COOOMIAET pakere yckopeHue 3g, 4ToObl
CKOPOCTh pakeThl B TMPSIMOJMHEHHOM JBUKCHHUH
Bo3pocina ¢ 3 10 5 km/c?

3agaua 9.5
3agaHbl YpaBHEHUS IBUKCHUS TOYKH X = 21,
y = 1 — sin(0,1t). Onpenenutp OMMKAUIIHIA
MOMEHT BPEMEHH, KOT/Jla TOYKa Imepecedyer OCh
Ox. OmnpenenuTh TakKe CKOPOCTh TOYKH B
TOT MOMEHT BPEMEHHU.

3aga4a 9.6
[Tpoekiust BEKTOpa CKOPOCTH TOYKH Ha OCh X Vy =
2cos(nt). OnpenenuTb KOOPIWMHATY X1 TOYKU B
MOMEHT BpeMeHH t; = 1 ¢, npu tp = 0 xoopanHara
Xo = 0.

3agaua 9.7
JlaHBI TIPOCSKIINN BEKTOPa CKOPOCTH TOYKH Ha
KOOpJHHATHbIE OCH: Vy = 3t, Vy = 2t2, vV, = .
Onpenenuth MOAYJIb BEKTOpPa YCKOPEHUS B
MOMEHT BpeMeHHu t; = 1 ¢ U ero HampaBieHUE
(HarpaBJISIFOIEe KOCHHYCHI). PaccTostHUS JaHbI
B METpaXx, BpeMs — B CEKYHax.

3agauya 9.8
JlaHbl ypaBHEHUSI BUKEHUS TOUKH: X = 0,3'[3, y =
2t%. Onpenenutb, B KakoW MOMEHT BpeMmMeHH I
YCKOPEHHE TOYKH PaBHO 7 em/c? . OnpenenuTh Takxke
CKOPOCTh TOYKHM B OTOT MOMEHT BpEMEHHU.
KoopauHaTel X U Y 33JjaHbl B CAHTUMETpaX, BpeMs — B
CEeKyHJIax.




3agaua 9.9
TTonoxenue TOYKHU Ha IUIOCKOCTH
ompezensercs €  pajAnyc-BEKTOpOM T =

0,3t2T+ 0,1t3]. OnpenenuTh MOAYJIh BEKTOPA
YCKOPEHHs TOUKM B MOMEHT BpeMeHH t; =2 c u
ero HaIIpaBJICHUE (o HANPABJISAOIIUM
KOCHHYcaM). PaccTosHUS 1aHBI B METpax, BpeMs
— B CeKyHJIax.

3agaya 9.10
Touka JBWIKETCS 1O OKPY>KHOCTH COTJIACHO
YPaBHEHUIO S = 0,5t° + 4t. Haiitu moasoe YCKOpEHHE
TOYKM B MOMEHT BPEMEHH, Korga €€ CKOpOCTh
nocturaer 10 m/c . Panuyc okpyxHnocta R =1 m.

3aoauu pekoHcmpyKmueHozo ypoeus

3apaua 9.11
KacarenpHOE YCKOpEHHE TOYKH &, 0,2t.
Onpenenutb MOMEHT BpEMEHH t1, KOr/1a CKOpPOCTh
V TOYKH JIOCTUTHET BenuuuHbl 10 mM/c, ecnu nipu 1y
= 0 ckopocth TOukH Vo = 2 m/c. Kakoél myTh
MIPOMIET TOYKA 33 ITO BpeMsi?

3agaya 9.12
Touka IBUKETCS IO OKPYKHOCTH COTJIACHO 3aKOHY
s = 5t — 0,4t%. OnpenennTh MOMEHT BPEMEHH 11, IpH
KOTOPOM HOpPMaJIbHOE YCKOpEeHHe TO4kd a, = 0, a
TaKk)Ke BEJIMYMHY TIOJHOTO YCKOPEHHUsS Ui 3TOTO
MOMEHTA BPEMEHHU.

3adauu meopuecKo2o ypoeHs

3agaua 9.13
JlaH 3aKOH JBIDKCHHUSI TOYKH IO TPACKTOPHUU:
s = O5t. Omnpenenutrb paauyc KpUBHU3HBI

TPAeKTOPUH B MOMEHT BpeMeHH tj, Ipu KOTOpOM
2

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

TaK)K€ BEJIIMYMHY MOJHOIO YCKOPEHHUS TOYKH B

3agauya 9.14
IIo oxpyxHOCTH, pamuyc KOTOpoM I = 7 M,
ITBMKETCSI TOYKA COTJIACHO 3aKOHY S O,3t2.
Onpenenutb MOMEHT BpeMeHH t;, Mpu KOTOpOM
HOPMAJIbHOE YCKOPEHHE TOYKH ap = 1,5 M/c%, a TaKoke
BEIIMYUHY MOJHOTO YCKOPEHHS TOYKH B 3TOT MOMEHT

OTOT MOMCHT BPCMCHHU.

BPCMCHMU.

IIkana oueHUBaHUA 32124 N0 pa3jeay 2

Tpouent Baaasl
BbinosHe- | 84-100% | 66-83% | 50-65% | 0-50 % . .
. . . . PedTHHIOBOM
HUA | 3adaHMii | 3aMaHMii | 3aJaHMH | 3aJaHU
Yposenb oneHKn
3amaun
PEnpOyKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS
3agaun
PEKOHCTPYKTHBHOTO 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
yYpOBHS
3anaun - TBOPUECKOTO | 5 5 152 | 075-1,5 | 00,75 0-2,5
yYpOBHS
Hroro 0-5

IIpumep 3ananus K pacueTHo-rpaguyecKuM padoram no pasaeiy 2

PI'P K1. OnpeaesieHne CKOPOCTH M YCKOPEHHS TOYKH 110 32JaHHBIM

YPaBHEHHMAM

ee IBMKeHHs (Tema 9)

[To 3amaHHBIM ypaBHEHHSAM JABWKEHHsS TOUKU M TpeOyercss YCTaHOBUTH BHJ| €€ TPACKTOPUM U JUIA
MOMeHTa BpeMeHU t = {1 (C) HaliTH MOJIOKEeHHE TOUKU Ha TPAEKTOPHH, €€ CKOPOCTh, MOJHOE, KacaTelIbHOE U
HOpPMAaJIbHOE YCKOPEHMS, a TAKXKE PaANyC KPUBU3HBI TPACKTOPHUH.



agrw

10.

11.
12.
13.

Homep VpapHeHI JBIDKeHILT Bpewms /. ¢
BAPHAHTA x= x(t).c™ y =vy{1), o™
1 —2t7+3 —5t 0.5
2 dcos™( mt/3)+2 dcos™( mt/3)+2 1
3 —cos(mt/3)+3 sin(mt /3)-1 1
4 at+4 —4/(t+1) 2
5 2sin(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(mt™/6) |
9 =3/(1+2) 3t+6 2
10 —Acos(nt/3) —2sm(mt/3)-3 1

Ikana oueHUBaHUs pacuyeTHO-TpaguyecKux pador mo pasaeiay 2

Ne paGoTEI BaJibl pedTHHrOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bomnpocsl k codecenoBaHuo o pasaesy 2

Kunematuka kak paszzmen TeopeTndeckoil MexaHuku. OCHOBHbIE TOHSTHS KHHEMAaTHKH (cucTema
OTCUYETa, TPACKTOpPUs TOYKH, MPAMOJIMHENHOE M KPHUBOJMHEWHOE JBHXKCHHUS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHHUSI TOUKH, CKOPOCTb TOUKH, YCKOpeHHE TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHKH.
CriocoObl 3a/1aHusT IBUKEHUS TOUKH: BEKTOPHBIA, KOOPIUHATHBIN, €CTECTBEHHBIM.

Onpenenenre CKOPOCTH U YCKOPEHUSI TOUKU ITPU BEKTOPHOM CIIOCO0€ 3a/1aHusl ABHXKECHUS.
OmnpeneneHne CKOPOCTH U YCKOPEHUS! TOUKH ITPH KOOPAWHATHOM CIIOCO0€ 3a7jaHus ABHIKEHHUSL.
OmnpeneneHne CKOPOCTH M YCKOPEHHS TOYKM IIPU €CTECTBEHHOM CHocoOe 3a/laHus JIBUKEHUS.
EcrecTBeHHas cucrtemMa KOOpAMHAT (KacarenbHas, HOpMallb, OMHOPMaldb U UX OPTHI) U €CTECTBEHHBIN
TPEXIPaHHUK (CompHKacaroliascs, HOpMallbHas M cCHpAMIsiomas IiockocTH). LleHTp u paamyc
KPHUBU3HBI TPACKTOPUHU.

Krnaccudukanys qBuKeHU TOUKH 10 €€ YCKOPEHUSIM (TPSAMOJIMHENHOE, TPSIMOJIMHENHOE PaBHOMEPHOE,
MIPSAAMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIUHEHHOE PAaBHOMEPHOE, KPUBOIMHEIHOE
paBHOIIEPEMEHHOE).

[loctynarenbHOe OBUMKEHHE TBEPAOro Tena. Teopema O MOCTYNATEIbHOM JBUKEHUM Tela. 3aJaHue
ITOCTYIIATEIHOTO IBHKEHHUS Tea. Y paBHEHUE NOCTYNATEIbHOTO IBUKEHUS TEJA.

BpamarensHoe OBMKEHHME TBEPAOIO Teja. YToJ IOBOPOTA Teja. 3aJaHue BPAIIATEIbHOTO JBHUKCHHS
Tena. YPaBHEHHE BPAILATEIbHOTO JBUKCHHS TBEPAOIO TEIA.

VYrioBas CKOpPOCTb M YIJIOBOE YCKOpEHHE Tena (Kak anreOpandeckue BEeTMYMHBI), COBEPIIAIOIIETO
BpaIllaTeIbHOE ABH)KCHHUE.

YacTHbple cilyyad BpallaTeIbHOTO BIDKEHHS Tesa (paBHOMEPHOE M PaBHOINEPEMEHHOE BpallleHHE).
@opMyIIbl U1l BBIMUCIIEHUS YTIIOBOM CKOPOCTH U yIJjia MOBOPOTA.

Onpenenenne CKOPOCTH U YCKOPEHUS TOUKHU TENa, COBEPIIAIOIIETO BPAIlaTEIbHOE JBUKECHHE.
IIceBnOBEKTOPEI YIIIOBON CKOPOCTH M YIJIOBOT'O YCKOPEHHS Tela.

BekropHble BBIpa)KEHMS I CKOPOCTH, BPAILATEIBHOIO U LEHTPOCTPEMUTEIBHOIO YCKOPEHHH TOYKH
BPAILAIOIIErOCs TENA.



14.

15.
16.

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

24.

25.

26.
27.

28.
29.

30.
31.
32.
33.
34.

[nockoe aBukeHue TBepAoro tenaa. CBOMCTBA MIIOCKOTO ABMXKEHHS. 3aJJaHUE TIJIOCKOTO JIBUKEHHUS Teja
(mmockoit urypsl). YpaBHEHHS TUIOCKOTO ABIMKEHHS Tesa (IUIOCKOH (urypsl). Pasnoskenue nBMKEHUS
IJI0CKOM (UTYpHI Ha MOCTYIMATENbHOE IBHKEHHE BMECTE € MOJIFOCOM U BpallleHHe BOKPYT MOJIOCA.
Teopema 0 CKOPOCTSAX TOYEK IIIOCKOH (QUTypHI U €€ CIIEACTBUSI.
[loHsiTHE MTHOBEHHOTO IIEHTpa CKOPOCTEH IUIOCKON (Uryphl U TeOpemMa O €ro CYHIECTBOBAHUU H
€MHCTBEHHOCTH.
[IpMeHeHre MTHOBEHHOTO LIEHTPa CKOPOCTEN K OMPEeNICHUI0 CKOPOCTEH TOUEK IITOCKON (PUTYPBHI.
Paznuunble ciryyau onpeeneHus moJIoKeHUsI MTHOBEHHOTO IIEHTPa CKOPOCTEi.
Teopema 06 yCKOpEHHUAX TOUYEK MIOCKOH QUTYpHI.
[TonsiTe MrHOBEHHOTO TIeHTpa yckopernuii (MILY) miockoit purypel.
CrniocoOslI onpe/iesieHrss MTHOBEHHOTO IIEHTpa YCKOPEHU TII0CKOH (UTypBHI.
Cdepuueckoe ABIKEHHE TBEPJOTO Tena. YTIbl Dilnepa. YpaBHEHHs c(HEepUUECKOTO ABHKCHHS.
MrHoBeHHas: OCh BpallleHUs. YpaBHEHHE MIHOBEHHOW OCH BpallleHHs] TBEPAOTO Teja MpU CPepruueckomM
JBHKEHUH. YTJIOBasi CKOPOCTh U YIII0BOE YCKOPEHHE Tea.
Omnpenenenre CKOpocTed M YCKOpPEHUH TOuUeK Tena Ipu cepuyeckoMm JABIKEeHUHU. Pacmpenenenue
CKOpOCTEH TOYeK Tena mpu chepudeckoM IBIKEHUHU. [IpoeKnny CKOPOCTH TOYKHM Tella Ha OCH
JEKapTOBBIX KOOPIUHAT.
Paznosxenue nBukeHust CBOOOHOTO TBEPIOTO TEJa Ha MOCTYNATEIbHOE IBHXKEHHE BMECTE C TIOJIFOCOM U
chepuueckoe IBUKEHHE BOKPYT IMONIOCA. YPaBHEHHs JBUKEHHsI CBOOOAHOro Tena. HesaBucumocTthb
BEKTOPOB YIIIOBOM CKOPOCTH U YIJIIOBOTO YCKOPEHHUs CBOOOJIHOIO Tejia OT BEIOOpA MOJIIOCa.
Omnpenenenre CKOPOCTEN U YCKOPEHUI TOYEK CBOOOIHOTO TBEPOTO Tea.
CnoxxHoe BMKEHHE TOYKH. OTHOCHUTENIbHOE, IEPEHOCHOE U aOCOJIOTHOE JABMKEHUS TOYKHU. 3aJlaHue
CJIO)KHOTO JBUYKCHUS TOUKH.
Teopema 0 CII0KEHUU CKOPOCTEH.
Teopema o cinoxxenun yckopenuii (reopema Kopuomuca), kopuonrncoBo yckopenue. Ciydan OTCYTCTBUS
KOPHOJIMCOBA YCKOPEHUSI.
CrnosxeHue MoCTyNaTeNbHBIX IBUKEHUI.
CrnoxeHue BpallleHHid TBEPIOTO Tela BOKPYT MapajuieibHbIX ocel. [1apa BpaieHmii.
CnoxxeHue BpallleHUi TBEPIOTO Tela BOKPYT MEPECEKAOIINXCS OCEHl.
CrnoxkeHue MoCcTynaTeIbHOTO M BpalllaTeIbHOTO ABUKEHUN. BUHTOBOE IBMKEHUE.
OO0muii ciydaid clnoXeHusl TBHKEHUI TBEpAOro Tena.

IIIkaja oueHUBaHUSA 00yUaloLerocst Ha codeceJOBaHMU MO pa3jeny 2

banabl
YpoBeHb 0CBOEHMSI MaTepHuasa PpedTHHIOBOI
OLICHKH
Teopernueckoe conep:kaHne NUCHUIUIMHBI OCBOEHO IMOJIHOCTHIO, O€3 MpoOelos, 3)

HEOOXOIUMBIE TMPAKTUYECKHE HAaBBIKM pPAOOTHI C MaTEpUajoM TOJTHOCTHIO
chopmupoBanbl. OOyJaromUKCS HCYEPIBIBAIONIE, TMOCIIEI0BATEIbHO, YETKO H
JIOTUYECKH CTPOMHO H3JIaraeT MaTepuan, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
HpaKTI/IKOI\/'I, BJIaZACCT Pa3HOCTOPOHHMUMH HABBIKAMU W IIPHUEMAMHU BBLIIIOJIHCHUA
MPAKTUYECKHX 3a7a4, IPUYeM HE 3aTPYIHSETCS C OTBETOM IMPHU BUIOM3MEHEHUHU
3aaHu.

TeopeTnyeckoe coaepx’aHWe MUCIHUIIMHBI OCBOEHO MPAKTUYECKH TMOJHOCTHIO, 4
oOyJaromuiicss TpaMOTHO W TO CYIIECTBY H3JaraeT Marepual, He JOIMycKas
CYIICCTBCHHBIX HGTO‘-IHOCTGﬁ, MPaBHUIIBHO MMPUMCHACT TCOPETUICCKUC MTOJIOKCHUA
IpU pEHICHUH MPAKTHUYECKUX BOMPOCOB U 3a7ad, BJIaJeeT HEOOXOIMMBIMHU
HaBbIKaMMU U MPpUEMaMH UX BBIITOJTHCHHA.

Teopernueckoe conepkaHUEe AUCHUIUIMHBI OCBOCHO YaCTUYHO, OOydJaroImuiucs 2-3
MMEeT 3HAaHHWS TOJHKO OCHOBHOTO MaTepHalia, JOIYyCKaeT HETOYHOCTH,
HEJOCTATOYHO  TpaBUIbHBIE  (OPMYIUPOBKH,  HAPYIIEHUS  JIOTUYECKOU
MOCJICJIOBATEIHHOCTH B HM3JIOKCHHHM MaTepuajia, HO MPOOeNbl HE HOCST
CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMbIE MPAKTHYECKHE HAaBBIKM pabOTHI ¢
OCBOCHHBIM MaTEepUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOYYAFOIIUNCS
HCIBITHIBAECT 3aTPYAHEHUS [IPYU PELICHUH IIPAKTUYECKHUX 3a1a4.




Teopernueckoe coaep:KaHUE TUCHMILIAHBI
JIOTTYCKAeT CYIIECTBEHHBIE OIMOKH, HE

3aJJaHWii HE BBITIOJHCHO.
paboTa HaJl MaTepualioM Kypca.

MIPAKTUKOM, HEOOXOAUMbIE MPAKTHUYECKHUE HABBIKU pabOThl HE CHPOPMHUPOBAHBL,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabovel MporpaMMoOi JUCHUIUIMHBL Y4eOHBIX
HeoOxomuma nomonHUTENbHAS CaMOCTOSITENbHAS

OCBOCHO YaCTHYHO, OOyYaromuucs 0-1

BUOAUT B3aUMOCBA3U TCEOpUU C

Pa3zgen 3

IIpumep KOMILIEKT 3a1a4 1o pasaesy 3

Tema 16

3adauu penpodyKmueHnozo ypoeus

3agaua 16.1
Teno maccoit m = 50 Kr, IOABEIIEHHOE HA TPOCE,
[TOTHIMAETCSI BEPTHKAIBHO ¢ yckopeHmeM a = 0,5
M/c?. OTIpeIeTuTh CHITy HATSKEHHS TPOCa.

3agaua 16.2
Hetanp maccoit m = 0,5 Kr CKOJB3UT BHU3 IO JIOTKY.
[log xKakuM yIJIOM K TOPU30HTAJBHOM IUIOCKOCTH JOJDKEH
pacrionaratbCs JOTOK, U1 TOTO YTOOBI J€Talb JBUTANACH C
yckoperneM a = 2 M/c?? YToiI BEIpa3uTh B I'Paycax.

neiicteuem cuisl F = 270t, xoTopast HampaBieHa o
TON ke npsMod. OmnpenenuTb CKOPOCTb TOYKU B
MOMEHT BpeMeHH {; 10 ¢, ecm mpu  tp = 0
ckopocTh Vo = 10 m/c. OmpenenuTts Takxke IIyTb,
polieHHBIN TOUKOM 32 9TH 10 C.

V.oale 3agauya 16.3 3agaua 16.4
6 CxopocThb JIBUYKEHUS MarepuanbHas Todka Maccoil M = 16 Kr ABMKETCS IO
5 y4 TOYKHA Macco M = 24 Kr mo |OKPYXKHOCTH panmyca R = 9 M co ckopoctsio V = 0,8 m/c.
! / npsMoi  3amaHa rpadukoM (OmpemenuTh  MPOCKIMIO  PaBHOJCHCTBYIOIIEH — cwmil,
11/ ¢$yHKIH Vv = v(t). |mpuioXeHHBIX K TOYKe, Ha T[JABHYI0 HOpMamb K
. / Omnpenenuts MOIYJb [TPaeKTOPHHU.
LA B - - paBHOzCHCTBYIOMICH cHII,
/¢ NeHCTBYIONIMX HA TOYKY.
3amaua 16.5 3amaua 16.6
MarepuanbHass Touka Maccod m = 900 kr Onpenenuts MyTh, NPONIEHHBIM MAaTEpUATBLHON TOUKOM
NBIDKETCSI 10 TOPH3OHTAJBHON mpsAMOi mox [maccod M mo ocu OX 3a | C, ecam OHA JABWXKETCS MO

nerictBueM cuibsl F, = 12mt’>. B MoMeHT BpemeHH ty = 0
KOOpAMHATA Xg = 3 M CKOPOCTH Vg = O6M/C.

3adayu peKoHCmPYKMUEHO20 YPOGHs

3amaua 16.7
W MatepuanbHas TOYKa
: M ; M wMaccoit m gBmKeTcs
\ | 3;77 BJI0JIb TOPU30HTAIBHOU
Y7 ocu OX moa geiicTBHeM
| X
— cuel F = 2m(x + 1).

Onpenenute CKOPOCTh M YCKOPEHHE TOUYKH B
MOMEHT BpeMeHH, Koryia ee Koopaunara X = 0,5 m.

3amaua 16.8
Ha marepuanbnyro Touky maccod m = 20 kr, KoTtopas
NIBUJKETCSI TI0 TOPU30HTAJIbHOM MpPSIMOM, NEUCTBYET CHIIa)
conporuBienns R = 0,22 3a CKONBKO CEKYHJ CKOPOCTH
Toukud ymeHbInmuTcst ¢ 10 1o 5 m/c? Kakoi myTh mpoiimeT
TOYKA 32 9TO BpeMs?

3anaua 16.9
Onpenenutb CKOPOCTh TOYKU
M KOHUYECKOTO  MAasiTHHUKA,
KOTOpBIH mipu ayuHe Hutn OM =
1 M, ONMUCHIBaeT KOHYC C YTJIOM
pu BepmmHe o = 45° .

3angaua 16.10
Marepuanbhas Touka M maccoii m = 6
K[ TIepeMeniaercss B TOPH30HTAIBHOI
IUIOCKOCTH 110 KPUBOJMHENHON TPAaeKTOPUU
nof neiicteueM cuisl F = 8 H. Onpenenuts
KacaTeJIbHOe YCKOPEHHE TOUKH.

3aoauu meo,

4eCcK020 yposeHs

3agaua 16.11

Temo maccoit m = 20 Kr majgaeT Mo BEpTUKAIH,

2
cuiia  compoTHBiIeHHS Bo3ayxa R = 0,04v°
Onpenenuts MaKCUMAlbHYIO CKOPOCTH MaJCHUS
Tena.

3agaua 16.12

Ilo HakJIOHHOW INIOCKOCTH W3
COCTOSIHMST TIOKOSI HAUMHAET CKOJIb3UTh
TEJIO0 Maccor M 1 xr. Onpenenutsb
MaKCUMaJIbHYI0 CKOpPOCTb Tejla, €Clu

CHIIa CONpOTUBJICHUs nBmkeHnto R = 0,08v.

IIpumep 3ananus K pacyeTHO-rpadguyecKkum padoram no pasgeray 3
PI'P [I1. UuTerpupoBanue q1upepeHunaibHbIX YPABHEHUH ABUKEHUA
MaTepHaJbHOM ToukH (TeMa 17)

MarepuanpHas Touka M maccoit M, monydwB B TOYKe A HadalbHYIO CKOpPOCTH Vo, IBMIKETCS B
u3zorayroi Tpyoe ABC, pacmonioxkeHHOH B BEPTHKAIBHON MIIOCKOCTH. YUYACTKU TPYOBI WM 002 HAKIIOHHBIE,




WM OJMH TOPH3O0HTAIBHBINA, a IPYro HAKJIOHHBIM. YTon HakimoHa TpyOowsl o = 30°. Ha yuactke AB nHa
MaTepHaJIbHYI0 TOUKY JEHCTBYeT cuia TsbkecTH P, mocrostHHas cuna Q (ee HampaBiieHHE yKa3aHO Ha
pHCYHKE) M CHJIa CONPOTHBICHHUS Cpeabl R, 3aBHCSAIas OT CKOPOCTH V Ipy3a M HalpaBlICHHAs MPOTHB
nBuKeHMs. TpeHueM rpysa o TpyOy Ha yuactke AB nmpeneOpeus.

B Touke B marepuanpHast TOUKa, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, NMEPEXOANUT Ha ydacTok BC
TpyOBl, I/ie Ha Hee ACHCTBYET cuia TsbKecTu P, cuia TpeHus (ko duuueHt Tpenus rpysa o tpyoy f=0,2) u
nepeMmeHHas cuia F, mpoekuns kotopoit Fy Ha ock X gana B Tabnuie.

H3BectHO paccrosinue AB = | mim Bpems u nBwkeHHs OT ToYku A 10 Touku B. TpeOyercs Haiitu
3aKOH JIBIDKCHUsI MaTepHalbHON 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 ul | 0,45 - 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 9t
10 10 4 12 | 12 | w” | 08 | 25 - | -Bcosdt
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IIxaJja oueHUBAHMA pacdyeTHO-TpaguIecKux padot nmo pasaeay 3

Ne paGoTbI BaJibl pedTHHIOBOM
OLICHKH

1 1
J2 1
13 1
J14 1
A5 2
J16 2
A7 2

Hroro 10
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Bomnpocsl k cobecenoBanuio mo pasaeiay 3

JluHaMuKa Kak paszien TeopeThueckod mMexaHuku. OCHOBHbIE NMOHATUS JUHAMUKU (IIPOCTPAHCTBO U
BpeMs, MarTepUaJbHOE TEJIO0, CUJla, MHEPTHOCTh TEJIa, Macca Tejla, MaTrepuanbHas TO4YKa, CHCTEMa
oTcuera).

3akonbl auHamuku (I'anunes-Hprorona) marepuanbHoi Touku. IloHATHE WMHEpPUMATBHOM CHCTEMBI
oTcyeTa.

JIBe OCHOBHBIE 33141 JUHAMUKHU TOYKH.

OcHoBHBIE BUBI CUIL

Huddepenunanbuple  ypaBHEHUS JABIKEHHS CBOOOAHON TOYKM (B BEKTOPHOH, KOOPAWHATHOM H
€CTECTBEHHOH (hopme).

[Topsinok penieHus npsMON 3a1a4i AMHAMUKA TOYKH.

Pemenue o6paTHOll (OCHOBHOM) 3a/1a4l AMHAMUKHN TOUKH IIPU IPSAMOJIUHEHHOM JBH)KEHHUH.

Pemenue oO6paTHOIl 3a1aun AMHAMUKY TIPH KPUBOJIUHEHHOM JBH)KEHUH TOUKH.

HecBoboaHoe nBuxkeHne MarepuanbHoOi Toukd. OCHOBHOE ypaBHEHUE TUHAMHUKHM HECBOOOJHOM TOUKH.
JIBH>KEHME TOYKH MO 3aJaHHOM HETIOIBUKHOM KPUBOM.

. OTHOCUTEIBHOE nBHKeHHE Touku. [ToHsTue HCpCHOCHOﬁ u KOpHOJ’IHCOBOfI CUJI MHCPLUUHU TOYKH.
11.
12.
13.
14.

Bnusinue BpaieHus 3eMiM Ha paBHOBECHUE U IBHXKEHUE TEll.

CB0OoOIHBIE KOIeOaHUs TOUKH.

CBoOoiHBIE KOJIEOaHUS TOYKH MPH HATMYUH TPEHUS CKOJIBKEHUSI.

CBoOosHble KOJ€OaHUS TOYKM IPU JMHEHHO-BA3KOM CONPOTUBJICHUHU. ANEPHUOIUUYECKOE JBUKECHUE
TOUKH.

BeinyxeHHbIe KOJe0aHs TOUKH.

BoiHykaeHHble KoueOaHUST TOYKM IpU  HAIUYUKM  JIMHEHMHO-BA3KOTO  CONPOTUBJIICHUS  CPEIbl.
AneproanuecKkoe IBUKEHUE TOUYKU.

SBnenue OueHuil. SIBeHUe pe3oHaHCa.

Mexanunueckass (MaTepuanpHas) cuctema. Kiaccudukanus cui, ASHCTBYIOLIMX HAa MEXaHUYECKYHO
cucremy. OCHOBHbIE CBOWCTBA BHYTPEHHUX CHIIL.

JuddepennunanbHble ypaBHEHHS IBH)KEHUS MEXaHUYECKON CHCTEMBI.

Macca mexanudeckon cucrtemsl. LleHTp Macc mexaHudeckol cuctemsl. DOpMyIIbl I BBIYHUCICHHUS
KOOpJMHAT LIEHTPAa MacC CUCTEMBI.

MoOMEHT MHEpIMM MEXaHWYECKOM CHCTEMBI M TBEPJAOTO Tejla OTHOCUTEIBHO ocu. Pammyc nHepumw.
Bbruncnenre MOMEHTOB MHEPLIMH POCTEUIINX TEIL.

TeopeMa 0 MOMEHTaX UHEPIIMK OTHOCUTEILHO MapajuIeNIbHBIX oce (Teopema [toiirenca-1lIteitHepa).
IlenTpoOekHbIE MOMEHTBHI HMHEPLMH. OIJIMIICOMJ HWHEpPLHUH. [JaBHble OCH U TJIaBHbIE MOMEHTHI
MHEPLHUH.

Beluncienne MOMEHTa UHEPLIMU TBEPAOTO Tejla OTHOCUTENIBHO IIPOU3BONIBHON OcH. [loHsTHE O TeH3ope
MHEPLHUH.

Teopema 0 IBMKEHUU LIEHTPa MacC MEXaHUYECKON cuctemsbl. CIIEICTBUS, 3aKOH COXPAaHEHMS ABM)KEHUS
LIEHTpa Macc.

KonnuecTBo ABM)KEHUS MAaT€PUAIBHOM TOUKU. DJIEMEHTAPHBIM UMITYJIbC CHIIBL. IMITyIbC OCTOSSHHON M
MEPEMEHHON CUJIBI 32 TAHHBIM MPOMEXKYTOK BpeMeHU. Teopema 00 UMITyJIbCe PaBHOIEHCTBYIOIIEH.
Teopema 00 W3MEHEHMM KOJMYECTBA JIBUKEHUS MaTepUAIbHOW TOYKM (B JuddepeHInaabHOl U
WHTETpaIbHON (hopme).

KonuyecTtBo nBMKEHUS MEXaHMUYECKOW cucTeMbl. Teopema 00 M3MEHEHHU KOJIUYECTBA JBMOXKEHUS
MexaHuueckoil cuctembl (B nuddepeHnmanbHoii M uHTerpanbHoi Gopme). CneacTBus, 3aKOH
COXPAHEHHU KOJIMYECTBA JABM)KEHUS MEXaHUUECKON CUCTEMBI.

MoOMEHT KOIM4ecTBa IBM)KEHUS MAaTEPUAIBHON TOYKH.

Teopema 06 U3MEHEHNH MOMEHTA KOJIMYECTBA ABM)KEHUS MaTEPUAIbHON TOUKH.

Kunetnuecknii MOMEHT MEXAHUYECKON CHCTEMBI.

Teopema 00 W3MEHEHMM KHMHETHYECKOTO MOMEHTa MEXAaHHYECKOH CHUCTeMbI (TeopeMa MOMEHTOB).
CnenctBusi, 3aKOH COXPAHEHHUS KHHETHYECKOIO MOMEHTa MEXAaHHYECKOH CHUCTeMbl, He0oOXOIuMble
YCJIOBUSL paBHOBECHS JTI000H MEXaHNYECKOI CUCTEMBI.

Pabota nocTosHHOM CHITIBI Ha MPSMOJIMHEHHOM MEpEeMEIICHUH.

Pabora nepemenHoii cuibl (00mmil cimyvaif). Beruucnenue paboTsl yepe3 KpUBOJIMHEHHBIH uHTErpan |
poza.
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DnemeHTapHasi paboTa cuibl. Beraucienne paboThel uepes KpuBOJMHEHHBIM nHTErpai |l poxa.

Teopema o paboTe paBHOACHCTBYIOLICH.

Pabora nmocrostHHO# cuibl TpeHus. PaGora cuibl TspkecTu. PaboTta cuibl ynpyroctu. DieMeHTapHbIe
CBEICHUsI 00 UJealIbHBIX CBA3sX. PaboTa peakiuu naeaibHON CBS3H.

MomutHocTs cuibl. KoapguuueHT none3Horo qeicTBus MalluHbl.

Kunernueckass sHeprusi marepualbHOM TOukd. Teopema 00 HM3MEHEHUM KUHETHYECKON HHEPIUH
MaTepuanbHON Toukd (B qudPepeHnanIbHON U HHTETpaIbHOM GopMme).

Kunernueckasi sHEprisi MEXaHUYECKON CHUCTEMBI M CIIOCOOBI €€ BBIYUCICHHUS.

Brruncnenne KHHETUYECKON SHEPTUN TBEPIOTO TeJla B PA3JIMYHbIX CIy4asiX €ro JBUKCHMUS.

Pabota 1 MOIIHOCTH CHJI, MPHJIOKEHHBIX K TBEPAOMY Tely, MPH MOCTYHATEIbHOM M BpAIlaTEIIbHOM
JBUKCHUSIX.

PaGora cui TshkecTH MEXaHHYECKON CHCTEMBI M TBEPJIOTO Tela.

PaboTa BHyTpEeHHHX CHJI TBEPJOTO Tela.

Teopema 00 M3MEHEHWM KWHETHUYECKOW JHEPTHMHM MEXaHHUYECKOH cucTeMbl. Teopema 00 M3MEHEHUU
KMHETUYECKOW 3HEepruu TBepAoro tena. Ciydall MEXaHMYECKOM CHUCTEMBI C HE M3MEHSIOIIUMUCS CO
BPEMEHEM UJICAIbHBIMU CBSI3SIMH.

[lorenunanpHas 3Heprus. BelunciieHne NOTEHINAIbHON YHEPIrUM MEXaHUYECKOW CUCTEMBI U TBEPAOIO
Tena.

3aKOH COXPaHEHHUs MTOJIHOM MEXaHUYECKON PHEPIUH CUCTEMBI.

Juddepernnanbabie ypaBHEHHS TOCTYNATEIBHOTO JBH)KEHUS TBEPIOTO Tea.

HuddepenunanbHoe ypaBHEHHE BpalaTeIbHOIO IBUKEHUS TBEPOIO Tea.

Huddepennnanpaple ypaBHEHHS UIOCKOTO JBM)KEHUS TBEPIOTO Tea.

Huddepenunanbuple ypaBHEHUS CHEpUUYECKOT0O IBUKEHUS TBEPOTO Tea.

Huddepenunanpapie ypaBHEHHS IBHKECHUSI CBOOOIHOTO TBEPAOTO TEA.

Cuna nnepuuu marepuanbHoi Touku (o lanambepy). LlenTpoOexxHas U KacaTeiabHas COCTaBISIOLINE
cuibl uHepuu. [punmun JlanamGepa s TOUKH.

[Tpunnun [lanambepa 111 MEXaHUUECKOW CUCTEMBI.

[IpuBeneHue cua MHEPLUN MEXAHUYECKON CUCTEMBI (IJIaBHBIM BEKTOP M TJIABHBIM MOMEHT CHJI MHEPLIUU
MEXaHUYECKOI CUCTEMBI).

[IpuBeneHne cuil HHEPLMU TBEPAOTO Tella B PA3JIMYHBIX CIyYasiX €ro JBUKECHHUS.

JluHaMuuecKne peakiuu, JEHCTBYIOIME Ha OCh Bpamarouerocs Tena. Ciaydyail BpaleHus: TBEpAOTro Teja
BOKPYT €ro IJIaBHOM EHTPAIBHOW OCH MHEPLIMH. Y PABHOBEIIMBAHNE BPAILAIOIINXCS TEII.

OCHOBHBIE NIOHATHS U ONpPENEIEHNs Teopun yaapa. OCHOBHOE ypaBHEHHUE TEOpHM yaapa. JlomymeHus
TEOpHH yaapa.

OO111e TeopeMbl TEOPHH y1apa.

VY nap mapa o HemoABMKHYIO TOBEPXHOCTh. KoahhuimeHT BoccTaHOBIIEHUS.

IIpsiMolt neHTpanbHbIi yaap AByX Ten. [IpenensHeie ciydan.

[ToTepst KHHETHYECKOW YHEPTHUH IIPU HEYNIPYTOM yaape AByx tei. Teopema Kapho.

VY nap 1o Teny, UIMEIOIIEMY HETIOABUKHYIO OChb BpauieHus. LlenTp yznapa.

Cas13u u ux ypaBHeHus. Kiaccuduxarus csizeit.

Bo3MokHbIe (BUpTyasibHBIE) MEpeMeIleHUs] TOJOHOMHOM cucreMbl. Yucno creneHeil CcBOOObI
TOJIOHOMHOW cucTeMBbl. [ [pHHIIMI BO3MOKHBIX IEPEMEILICHUM.

[TpuHIMT BO3MOXKHBIX NEPEMEIICHUH B clydae ABMKEHUs cucTeMbl. O0Iiee ypaBHEHHE JTUHAMUKH.
O0600111eHHbIE KOOPIMHATHI U 000OIIEHHBIE CKOPOCTH MEXaHUUECKON CHCTEMBI.

O60061menHbIe cunbl. O01Iee ypaBHEHHE TUHAMUKY B 0000IIEHHBIX CHIIaX.

VYcnoBus paBHOBeCHS CUCTEMBI B 0000IIEHHBIX KOOPIWHATAX.

Omnpenenenre 0000IIEHHBIX CHII B CHCTEMaX C OJHOM U ABYMS CTEHEHSIMU CBOOOIBI.
Juddepennnanbable ypaBHEHHs] JABM)KCHHUSI MEXaHHYECKOW CHCTEMbl B OOOOIIEHHBIX KOOpAMHATaX
(ypaBHenus Jlarpanxxa Broporo poga). Kunerndeckuii moteHumain.

WuTerpan sHepruu 1 HIUKINYECKUE KOOPAUHATHI.

[Tonarue 06 yctoituMBOoCTH paBHOBecHs. OmnpeneneHue MoJIoKEeHUH paBHOBecHs cucTeMbl. Kpurtepuu
YCTOWYMBOCTH MOJIOKEHUSI PABHOBECHS CUCTEMBI.

Mansie cBOOOJHBIE KOJIEOAHHS KOHCEPBAaTMBHON CHCTEMBI C OJHOM CTENEHbIO CBOOOJBI OKOJIO
MI0JIOXKEHUS YCTOMYHUBOTI'O PAaBHOBECHS.

HccnenoBanue cBOOOTHBIX KOJIEOAHMH MEXaHMYECKOW CHCTEMBI C ABYMS CTEHNEHSIMH CBOOOIBI OKOJO
IOJIO’KEHHS YCTOMYUBOIO PABHOBECHS.
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Manble 3aTyxawollue M BBIHYKICHHBIE KOJICOAHUS KOHCEPBATUBHOM CHUCTEMBI C OAHOH CTEMEHBIO
CBOOO/IBI OKOJIO TIOJIOKEHUSI YCTOHYUBOTO PAaBHOBECHSI.

Maible cBOOOAHBIE KOJIEOAHHS KOHCEPBATUBHOW CHUCTEMBI C JBYMsI CTENEHSMH CBOOOJBI OKOJIO
I10JIOKEHUS YCTOMYHUBOI'O PAaBHOBECHS.

Maiible BBIHYKIEHHbIE KOJeOaHHs KOHCEPBAaTHBHOM CHUCTEMBI C JIByMS CTEHNEHSAMH CBOOOJBI OKOJIO
I10JIOKEHUS YCTOMYUBOI'O PAaBHOBECHS.

Ilkana oueHuBaHus 00y4arierocsi Ha cobeceJ0BaHUU MO pa3aenay 3

Basbl
peiTHHIOB
YpoBeHb 0CBOEHHSI MaTepHaJia oi
OLIEHKH
Teoperuueckoe coiep)kaHue AUCUUIUIMHBI OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB, 9-10

HEOOXOMMBIC TIPAKTUYCCKHE HABBIKM pabOThl € MaTepHUAIOM IOJTHOCTHIO
chopmupoBanbl. OOy4arOUUICS HCYEPIBIBAIONIE, TOCIEIOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO HM3J1araeT MaTepuall, yMEeT TECHO YBS3bIBaTb TEOPUIO C
MPAKTUKOW, BIAJACET PA3HOCTOPOHHUMM HAaBBIKAMH M IPUEMAMH BBIOJHECHUS
MPaKTUYECKUX 3a/1ay, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IPU BUJIOM3MEHEHUHU
3aJlaHNi.

TeopeTnyeckoe colepkaHue MUCIHUIIMHBI OCBOEHO MPAKTHYECKH MOJHOCTHIO, 7-8
oOyyJaronuics TpaMOTHO M IO CYIIECTBY H3JaraeT Marepuai, He JOoIMycKas
CYILIECTBEHHBIX HETOYHOCTEH, IPABUIIBHO IPUMEHSAET TEOPETUUECKUE TTOJIOKEHUS
IpH PEIICHUHM TPAKTHYECKUX BOMPOCOB U 3ajad, BIAJCET HEOOXOIMMBIMU
HaBBbIKAMH M TPUEMaMM MX BBITTOJIHECHUS.

Teopernueckoe coiep’KaHUE ITUCHMIUIMHBI OCBOCHO YaCTUYHO, OOydaroniuiics 5-6
MMEET 3HaHMUS TOJBKO OCHOBHOTO MaTepuajia, JIONYyCKaeT HETOYHOCTH,
HEJOCTATOYHO  MpaBWIbHbIE  (DOPMYIUPOBKHM,  HAPYUIEHUS  JIOTHYECKOM
MOCJICIOBATEILHOCTH B HM3JIOKCHHM MaTepuaia, HO IMpoOeiabl HE HOCAT
CYILIECTBEHHOTO XapaKTepa, HEOOXOIUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C
OCBOEHHBIM MaTepuaioM B OCHOBHOM C(OPMHpPOBAHBI, OJHAKO OOydYarOIIUNCS
VCTIBITBIBAET 3aTPYAHEHUS IPU PEIICHUU MPAKTUYECKUX 3aa4.

TeopeTnueckoe cojepkaHue AUCIUILTUHBI OCBOCHO YaCTUYHO, OOydaromuiucs 0-4
JIOTTyCKAeT CYIECTBEHHbIC OIMMOKH, HE BHIWT B3aUMOCBS3UM TEOPUU C
MPAKTUKOM, HEOOXOAUMBIE MPAKTUYECKHUE HABBIKU PabOTHl HE C(HOPMUPOBAHBI,
OOJIBIITMHCTBO MPETYCMOTPEHHBIX padouell MporpaMMON TUCIHUILUIMHBI YY€OHBIX
3aJaHuii He BBIIOJHEHO. HeoOxoanma IOMOTHHUTENLHAS CAMOCTOSATENbHAS
paboTta HaJ MaTepuaioM Kypca.

OuneHovHnblie cpeacrea aJis HpOMe)KyTO‘lHOﬁ arrecranuu
BOl'lpOCbI K 9K3aMEHY

Crartuka Kak paszien teopeTudeckoil MexaHuku. OCHOBHBIE MOHSTHS CTaTUKU (paBHOBeCUE Tella, CHUJIa,
JUHUA JEMCTBUS CWIIBI, CHCT€Ma CHJI, CBOOOJHOE TeNlo, JKBHUBAJICHTHbIE CHCTEMBI CHII,
PaBHOJIEHCTBYIONIAs CUCTEMbI CHJI, YpaBHOBELIEHHAs CHCTEMa CHJI, ypaBHOBEUIMBarouas cuia). Jlse
OCHOBHBIE 3a/1a4 CTaTUKH.

AKCHOMBI CTaTHKHU U UX CIIEJCTBHUSI.

[Tonatuss HecBOOOJAHOTrO Tenma M cBsized. Pa3jeneHue cuil HAa aKTUBHBIE CHJIBI M PEAKLUMN CBS3EH.
Axkcuoma (mpuHIHI) 0cBoOO0k1aeMOcTH. OCHOBHBIE BUJIbI CBSI3€H M UX PEAKIIHMH.

Cucrema cxomammuxcs cuwil. TeopemMa O paBHOJAEHCTBYIOIIEH CHCTEMBI CXOZSIIMXCS  CHIL.
I'eomerpuueckuii u anrebpandecKuii CriocoObI OTPEIETICHUST PABHOICUCTBYIOIICH.

VYcoBust paBHOBECHSI CHCTEMBI CXOIAIIUXcs cuil. ['eomerpuyeckas u anredpanydeckas GopMbl yCcI0BUI
PaBHOBECHSI CUCTEMbI CXOJIALINXCS CUII.

Teopema 0 paBHOBeCUU TpeX HEMAPAIIEIbHBIX CHIL.

CrnoxeHune IByX NapajjiesIbHbIX CHIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).
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Teopembl 00 3KBUBaJICHTHOCTH U CJIOKEHUH AP U UX CIIEICTBUSL.

TeopeMa 0 IpUBEACHUHN CUCTEMBI 1P K IIPOCTEUILIEMY BULY.

VYcnoBue paBHOBECUS CUCTEMBI Tap.

MoOMEHT CuiIbl OTHOCUTENIBHO TOUKH (KaK BEKTOP).

B3aumocBs3p MOMEHTa Iapbl © MOMEHTOB CHJI ITapbl OTHOCUTENIBHO MPOU3BOJIBHOM TOUKH.

Jlemma o napasuienbHOM rnepenoce cuiibl (Jiemma IlyaHco o mpuBeIeHUH CUITBI K JAHHOMY LICHTPY).
[ToHATHSA IJIaBHOTO BEKTOpa U INIABHOTO MOMEHTA CUCTEMbI CHJI. AHAIMTUYECKUN CIIOCOO OIpeiesIeHus
IJIaBHOT'O BEKTOPA U TJIaBHOT'O MOMEHTA CUCTEMBI CHUII.

OcHoBHas Teopema cTaTUkH (TeopeMa IlyaHco o npuBeIeHNN CUCTEMBI CUJI K IAaHHOMY LICHTPY).
YacTtHble cayyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CUJI.

VYcioBust paBHOBECHsI TPOU3BOJIBHOM CUCTEMBI CUII (TEopeMa).

Teopema BapruHboHa 0 MOMEHTE PaBHOJEHCTBYIOLIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

[TonsTre minockol cucremsl cui. [IpuBeneHue nMpon3BOIBHON MIIOCKOM CUCTEMBI CHII K MPOCTEUILIEMY
BUy. OCHOBHBIE CBOMCTBA IJIOCKON CUCTEMBI CHIL.

MOMEHT cuIbl OTHOCUTEIBHO TOUKH (KaK anredpanyeckasi BeIMUNHA).

MowmeHT napsl (Kak anredpanyeckasi BEJIMYUHA).

VYcnoBus paBHOBECHS MPOU3BOJIBHOM IIOCKOW CUCTEMBI CHII. Y PAaBHEHHs PaBHOBECHS IPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

YcnoBue paBHOBeCHUs pblyara.

YcioBre ycTOMYMBOCTH TBEPIOTO TeNa py onpokuasiBaHun. KoadduuumeHt ycroitunBoctu.

IlonsTre TpeHUst, BUJbI TPEHUSL. 3AKOHBI TPEHUS CKOJIBKEHUS.

Peakuuu HengeanbHbIX (ILIEPOXOBATHIX) CBA3EH. YTou TpeHus. Konyc Tpenus.

PaBHOBecue npy HAJIMUUU TPEHUS CKOJIBKEHUS.

Tpenue xauenust. PapHoBecue npy HAIMYUU TPEHUS KAUEHMUSL.

IlonsiTIE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.

B3aumocBsi3p MOMEHTA CHIIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIbI OTHOCUTEIBHO TOUKH Ha 3TOM OCH.
AHanUTHYECKOE OIPEAEICHUE TJIABHOTO BEKTOPA M TJIaBHOI'O MOMEHTA IPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHMS paBHOBECHS IPOU3BOJIBHON MPOCTPAHCTBEHHON CUCTEMBI CHIL.

Teopema BaprHbOHA 0 MOMEHTE PaBHOJCHCTBYIOIIEH CHCTEMBI CHJI OTHOCUTEIIBHO OCH.

[lonsaTne cucremsl napauielabHBIX CHJ. TeopemMa O paBHOACHCTBYIOUIEH CHCTEMBI NapajUIEIbHBIX W
OJINHAKOBO HAINPABJIEHHBIX CHUIIL.

[loHaTHe 1EHTpa CHUCTEMbl NapayieNbHBIX CHI (Teopema). DOpMyIbl A BBIYHCICHHS KOOPIMHAT
LIEHTPA CUCTEMBI ITAPAJUIEIIBHBIX CHIL.

PaBHOzelcTBYIOIIAs CHII TSKECTH TBEpAOro tena. IloHsTue nenTpa tsykectu TBepaoro rena. Gopmyisl
JUIS. BBIYMCIICHUS] KOOPAMHAT IIEHTpa TSHKECTH Tea.

OmnpeneneHne KOOpAMHAT IIEHTpA TSXKECTH OJHOPOJHOIO TBEPAOro Teia (LEHTP TSHKECTH o0bema,
TIJTOTIA TN, JIMHHH ).

CriocoObl orpeaeneHus MOJI0KEeHUsI EHTPOB TSHKECTU Tesl (MHTErpUpOBaHHUE, CUMMETpHs, pa30ueHue,
CIoco0 OTPHUIIATENFHBIX BECOB, SKCTIEPUMEHTAIIBHBIN CITOCO0).

Kunemartuka kak paszzmen TeopeTudeckoil MexaHuku. OCHOBHbBIE MOHATUS KHHEMAaTHKU (CHUCTeMa
OTCYeTa, TPAEKTOPHUSI TOUKH, MPSIMOJIMHEMHOE U KPUBOJWHEHHOE ABM)KEHHS TOYKH, PAaBHOMEpPHOE W
HEPABHOMEPHOE JABM)KEHUS TOUKH, CKOPOCTh TOUKH, YCKOpPEHHE TOUKH). OCHOBHBIE 3a/1a4ll KWHEMATHKHU.
CrniocoObl 3a/1aHus ABUKEHUS TOUKH: BEKTOPHBINA, KOOPAUHATHBIN, €CTECTBEHHBIH.

Omnpenenenne CKOPOCTH U YCKOPEHUS! TOUKH ITPH BEKTOPHOM CIIOCO0€ 3a/1aHusl IBUKEHUS.
Onpenenenre CKOPOCTH U YCKOPEHUSI TOUKU MTPU KOOPJIUHATHOM CIOCO0€ 3aJaHuUsl IBHIKEHUS.
OmnpeneneHre CKOpPOCTH M YCKOPEHHMS TOUYKM IPH E€CTECTBEHHOM CIOCOO€ 3aJaHus JBU)KECHUS.
EcrectBenHas cucrema koopauHaT (KacaTellbHas, HOpMallb, OMHOpPMalib U MX OPThI) U €CTECTBEHHBII
TPEXTPaHHUK (COIpHKacarollascs, HOpMallbHas W cOpAMisiomas Iuiockoctu). Llentp u pamuyc
KPUBU3HBI TPAEKTOPHUH.

Knaccudukanus ABHKEHUN TOUYKH 10 €€ YCKOPEHUAM (MPSAMOJIMHEHHOE, TPSIMOIUHEHHOEe paBHOMEPHOE,
MPSIMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJMHEHHOE PABHOMEPHOE, KPUBOJIMHEIHOE
paBHONIEPEMEHHOE).

[loctynarenbHoe IBUXKEHHE TBEPAOro Tena. Teopema O MOCTYNaTeNIbHOM JIBXKEHUH Tena. 3aJaHue
IIOCTYIATENBHOTO IBU)KEHUS Tella. Y paBHEHUE NIOCTYNATEIbHOIO JBUKEHUS TENa.
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BpamarensHoe ABUKEHHE TBEPAOro Tejla. YToJl MOBOPOTa Teja. 3ajJaHue BpaIlaTeIbHOTO JIBUKCHUS
Tena. YpaBHEHHE BPAILIATEIbHOTO ABUKEHUS TBEPAOTO Tea.

VYrinoBas CKOpPOCTh M YIJIOBOE YCKOpEHHME Tesa (Kak anreOpanyeckue BEJIMYMHBI), COBEPIIAIOIIETO
BpalllaTelbHOE ABM)KEHHUE.

YactHbple cilydad BpalaTeIbHOTO JBUKEHHS Tejla (paBHOMEPHOE M PABHOINEPEMEHHOE BpallleHUE).
@opMyIIbI 1)1 BBIYUCIICHUS YTII0OBOM CKOPOCTH U YIUIAa IIOBOPOTA.

Omnpenenenyue CKOPOCTH U YCKOPEHUSI TOUKU TeJa, COBEPIIAIOIIETO BpallaTeIbHOE IBUKCHHUE.
IIceBnOBEKTOPHI YTIIOBOW CKOPOCTH U YTJIOBOI'O YCKOPEHUS Tela.

BexTopHble BbIpaxeHHs s CKOPOCTH, BpAIaTeIbHOIO U HEHTPOCTPEMUTENILHOTO YCKOPEHHM TOUKH
BpAILAIOILErocs Tena.

[Tnockoe nBuxkeHue TBepAoro Tesa. CBOMCTBA IIIOCKOTO ABMXKEHUA. 3aJaHKe IIOCKOTO JABMXKEHUS Teja
(rumockoii hurypsr). YpaBHEHUs TUIOCKOTO JBIOKEHUS Tela (IMI0cKor (urypsl). Pasnoxkenne ABMKECHUS
IJIOCKOM (UTYpPHI Ha MOCTYMATENbHOE IBHKEHHE BMECTE € MOJIFOCOM U BpallleHHe BOKPYT MOJIOCA.
Teopema 0 CKOPOCTAX TOYEK IIIOCKOH (QUTYpHI U €€ CIIEACTBUSI.

[loHsiTHE MTHOBEHHOrO IIEHTpa CKOPOCTEH IUIOCKON (Uryphl MU TeopemMa O €ro CyIIEeCTBOBAaHUU U
€MHCTBEHHOCTH.

[IpuMeHeHre MTHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEeNIEHUIO0 CKOPOCTEH TOUEK IITOCKON (DUTYPBHI.
Paznuunble cirydan onpeeneHus moJIoKeHUsI MTHOBEHHOTO IIEHTPa CKOPOCTEi.

Teopema 06 yCKOpEHHUAX TOUYEK MIIOCKOH QUTYpBI.

[TonsiTe MrHOBEHHOTO TIeHTpa yckoperuii (MILY) miockoit purypet.

CrniocoOsI onpe/iesieHrss MTHOBEHHOTO IIEHTpa YCKOPEHU TI0CKOH (UTYpHI.

Cdepuueckoe ABIKEHHE TBEPIOTO Tena. YTIbl Diinepa. YpaBHEHHs c(HEepUUECKOTO ABHKEHHS.
MrHoBeHHasi OCh BpallleHHsl. Y paBHEHUE MIHOBEHHOM OCH BpallleHUs] TBEPAOIO Tela MpHu chepruuecKoM
JBUKEHHUH. YTJIOBasi CKOPOCTb U YIJIOBOE YCKOPEHUE Tela.

Omnpenenenre CKOpocTe M YCKOpEHUH TOuUeK Tena Ipu cepuyeckoMm JABIKEeHUHU. Pacmpenenenue
CKOPOCTEH TOYEeK Tena mpu chepudeckoM IBIKEHUH. [IPOSKIMU CKOPOCTH TOYKH Tela Ha OCHU
JEKapTOBBIX KOOPIUHAT.

PasnoxxeHne qBuxeHHs: CBOOOJHOTO TBEPAOIO TEJa HA OCTYNATEIbHOE JBUKEHHE BMECTE C TIOJIOCOM U
chepuueckoe IBMKEHHE BOKPYT TMOMIOCA. YPaBHEHHs JBUKEHHsI CBOOOAHOro Tena. HesaBucumocThb
BEKTOPOB YIJIOBOM CKOPOCTH M YIJIIOBOIO YCKOPEHUSI CBOOOIHOTO Tela OT BHIOOpA MOITIoca.
Omnpenenenre CKOPOCTEN U YCKOPEHUI TOYEK CBOOOIHOTO TBEPJOTO Tea.

CnoxHoe nBUXeHHE TOUYKH. OTHOCHUTEIbHOE, EPEHOCHOE M aOCOJIOTHOE IBMKEHHS TOUKHU. 3aJaHHe
CJIOKHOTO JABUKEHUS TOUKH.

Teopema 0 CII0KEHUN CKOPOCTEH.

Teopema o cinoxxeHun yckopenuii (teopema Kopuomnuca), kopruonaucoBo yckopenue. Ciaydan OTCyTCTBUS
KOPHOJIMCOBA YCKOPEHUSI.

CrnoxxeHue nocTynaTenbHbIX JBUKEHUN.

CrnoxxeHue BpallleHui TBEPI0TO TeJia BOKPYT MapauiesbHbIX oceid. [Tapa Bparienwmii.

CnoxxeHue BpallleHUi TBEpI0To TeJla BOKPYT MEPECEKAIOLUXCS OCEH.

CrnoxkeHre moCcTynaTeIbHOTO M BpalllaTeIbHOTO ABUKEHUH. BUHTOBOE NBUKEHUE.

OO0muii ciydail clnoeHusl TBHKEHUI TBEpAOro Tena.

JlunaMuka Kak pas3fen TeopeThdeckod MmexaHukd. OCHOBHBIC TMOHSATHS JAWHAMUKH (TIPOCTPAHCTBO U
BpeMs, MaTepualbHOE TEJIO0, CUja, MHEPTHOCTh Tejla, Macca Tella, MarepuaibHas TOYKa, CHCTEMa
oTcuerTa).

3akonbl guHamuku ([amunes-HpioToHa) MarepuanbHOM TOYkH. [loHATHE WHEPHMATBHOW CHCTEMBI
oTcyeTa.

JIBe OCHOBHBIE 3a/1a4l TUHAMUKH TOUYKH.

OCHOBHBIE BUJIBI CUJI.

HuddepeHnnanbabie YpaBHEHHS JABMKEHUS CBOOOJHOW TOYKM (B BEKTOPHOW, KOOPAMHATHOW U
€CTECTBEHHOH (hopme).

[Topsiaok pemeHus npsiMoi 3aja4i TMHAMUKA TOYKH.

Pemenne o6paTHOI (OCHOBHOM) 3ajauy TUHAMUKY TOYKU TIPU MPSIMOJIMHEHHOM JABM)KEHHUU.

Pemenne oO6paTHOI 3ajau TUHAMUKY TIPU KPUBOIMHEHHOM JIBUKEHUH TOUKH.

HecBoOomnoe nBmkeHne MatepuanbHOW Toukd. OCHOBHOE YpaBHEHHE TMHAMHKH HECBOOOJIHOW TOUKH.
JIBr>KeHME TOUKH MO 3aJaHHOM HETIOIBUKHOM KPUBOM.

OTHOCHUTENBHOE ABUKEHHE TOUKU. [[oHATHE MEPEHOCHON U KOPHUOIMCOBOM CHJT MHEPLIMM TOYKH.



84. BnusiHue BpaleHus 3eMIM Ha paBHOBECHE U IBU)KEHUE TEI.

85. CBoOOHbBIE KOJIEOAHUS TOUKH.

86. CBoOoaHbIC KOJICOAHUS TOUKH MPU HATUYUH TPEHUS CKOJIbKEHUS.

87. CBoboaHbIC KOJICOAHUS TOYKU TPH JIMHEHHO-BSI3KOM COINPOTHBICHUH. AIEPHOANYECKOE IBMKEHHUE
TOUKH.

88. BoinyxieHHbIe KOJIeOaH!s TOUKH.

89. BoiHyX/leHHbIe KOJeOaHUs TOYKM NpU HAIUYUM  JIMHEHHO-BSI3KOTO  CONPOTHUBJICHUS  CPEIbl.
Anepuonuieckoe IBHKEHUE TOUKH.

90. SIBnenue OueHuii. SIBNIeHUE pe30HAHCA.

91. Mexannueckas (MaTepuaibHas) cuctema. Kmaccudurarmus cuil, ACUCTBYIOINIMX HAa MEXaHUYECKYIO
cucremy. OCHOBHBIE CBOMCTBA BHYTPEHHHUX CHIL.

92. IudbdepeHnmanbHbie ypaBHEHUS JIBUKCHHSI MEXaHIUUECKON CHCTEMBI.

93. Macca MexaHuyeckoi cuctembl. LleHTp mMacc MexaHuueckol cucteMbl. DOpMyIbl A BBIUMCICHUS
KOOP/MHAT LIEHTPa MacC CHCTEMBI.

94. MOMeHT MHepLMM MEXaHMYECKOW CHUCTEMbl M TBEPIAOro Tejda OTHOCUTENIBbHO ocu. Paaumyc uHepruu.
Beluncnenne MOMEHTOB MHEPLIUH ITPOCTEUIINX TEI.

95. TeopeMa 0 MOMEHTaxX MHEPLIMU OTHOCUTENILHO MapajiesibHbIX oceil (Teopema I'toiirenca-1lIreiinepa).

96. LleHTpoOE)KHBIE MOMEHTBHI HMHEPIHMH. OIUIMIICOMI HWHEPIHMH. [ JaBHbIE OCH W TJIaBHBIE MOMEHTHI
UHEPLUH.

97. BeruuciieHue MOMEHTa MHEPIIMK TBEPAOTO Tella OTHOCHTEIBHO MPOM3BOJILHON ocH. [loHsTHE O TeH30pe
UHEPLUH.

98. Teopema 0 IBMKEHHH LIEHTPA MAacC MEXaHHYECKON cucTeMbl. ClIeICTBUS, 3aKOH COXPAHEHHS TBUKCHUS
LIEHTpa Macc.

99. Kosnm4ecTBO IBMKEHHUS MAaTEPUAIBHOW TOUYKH. DJIEMEHTAPHBIA UMITYJIbC CHIIBL. VIMITYJIbC TIOCTOSTHHON U
NEPEMEHHOM CUJIBI 32 ITaHHBIN IPOMEXYTOK BpeMeHHU. Teopema 06 uMIysnbce paBHOAECHCTBYIOLIEH.

100. Teopema 00 HM3MEHEHHH KOJMYECTBA MABIDKCHHS MaTe€pHaIbHONH TOUYKM (B IOudQepeHnnaIbHoil U
HHTETpaJIbHON (hopme).

101. Konmu4ecTBO IBMKEHUS MEXaHWYECKOM cucTeMbl. Teopema 00 M3MEHEHHWH KOJHYECTBA JBM)KCHUS
MexaHudeckoil cucrembl (B auddepeHunanbHo M MHTerpadbHOM ¢opme). CrencTBus, 3aKoH
COXpaHEHHS KOJIMYECTBA IBIKCHHUS MEXaHUIECKON CUCTEMBI.

102. MomeHT Kon4ecTBa IBUKEHHUS MaTepUabHONW TOUKH.

103. Teopema 00 M3MEHEHHNH MOMEHTA KOJIMYECTBA ABMKEHHS MaTEPUAITbHOW TOYKH.

104. KuneTtnyeckuii MOMEHT MEXaHUYECKOH CUCTEMBI.

105. Teopema 00 W3MEHEHHHM KHHETHYECKOTO MOMEHTa MEXaHWYECKOH CHCTeMBbI (T€opeMa MOMEHTOB).
CrnenctBus, 3aKOH COXPAaHEHUS KHHETHMYECKOIO MOMEHTa MEXaHHMYECKOM CHCTeMbl, HeoOXOIuMble
YCJIOBHSI pAaBHOBECHS JTIOOOM MEXaHUUECKOW CHCTEMBI.

106. PaGoTa mocTOSIHHOM CHIIBI HA IPSMOJIMHEWHOM MEepeMEIeHUH.

107. Pabota mepemeHHOM cuibl (00U cirydait). Beraucnenne paboTel yepe3 KpUBOJIUHEHHBIH HHTETpa |
poza.

108. DnemenTapHas pabota cuibl. Beraucienne paboTel uepe3 KpUBOJIMHEHHBINM nHTerpai |l pona.

109. Teopema o paboTe paBHOAECHCTBYIOLIEH.

110. Pabota mocTOSIHHO#M CHIIbI TpeHHs. PaboTa crutel TsbkecTH. PaboTa CHITBI yIIpyrocTu. DileMeHTapHbBIe
cBesleHUs 00 nieaabHbIX CBA3AX. PaboTa peakiuu naeaabHOM CBSI3H.

111. MomHocTts cuibl. KoaphuuumeHT none3Horo AeicTBys MalIuHbI.

112. Kunernyeckass sHeprus MaTepHalbHOW TOYKM. Teopema 00 M3MEHEHUHM KHHETHMYECKOW >HEPruu
MaTepuaIbHOU TOUKH (B AU(depeHIInaIbHON U HHTErpalibHOU hopme).

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

114. BeruncneHnne KWHETHYECKOW YPHEPTUHU TBEPIOTO TENa B Pa3IMUHBIX CIyJasX ero JBUKCHUSI.

115. PaGoTa ¥ MOIIHOCTH CWJI, MPHIOKEHHBIX K TBEPAOMY Tely, IPH MOCTYNaTeIbHOM U BpamiaTeIbHOM
TIBYDKEHUSIX.

116. Pabota cui TsDKECTH MEXaHHYECKOM CUCTEMBI U TBEpPOro Teja.

117. PaGota BHYTpEHHUX CUJI TBEPOTO Tea.

118. Teopema 00 M3MEHEHMM KHHETHMUYECKOW PHEPIUU MEXaHWYECKOW cucTeMbl. Teopema 00 M3MEHEHUHU
KMHETUYECKON sHepruu TBepaoro tena. Ciaydall MEXaHMYECKOM CHUCTEMBI ¢ HE WU3MEHSIOIIMMHUCS CO
BpPEMEHEM UJICATbHBIMU CBSI3SIMH.



119. TlorennmanpHas sHEprUs. BeraucieHne moTeHIMATBHON YHEPTUU MEXaHUYECKON CUCTEMBI M TBEPIOTO
Tena.

120. 3akoH coxpaHeHUs MOJHONH MEXaHUYECKOM SHEPTUU CUCTEMBI.

121. uddhepenunanbupie ypaBHEHUS OCTYNATENFHOTO ABMKEHHS TBEPJIOTO TEIA.

122. JIuddepennmanbsHoe ypaBHEHHE BpallaTeIbHOTO IBMYKCHHS TBEPAOTO Tea.

123. uddepenunanbHbie ypaBHEHHUS TUIOCKOTO ABMKEHHSI TBEPIOTO TEA.

124. JIuddepenimanbabie ypaBHEHUS c(hepuuecKOro IBHKEHUS TBEPIOTO Tea.

125. luddepenumanbubie ypaBHEHUS ABIXKEHHSI CBOOOIHOTO TBEPOTO TeEA.

126. Cuna uHepuu MatepuanbHOi Touku (1o JJamamOepy). LlenTpoOexHas u KacaTeabHas COCTABISIOIINE
cwibl mHepru. [Ipuanun [lanamOepa 11 TOUKH.

127. Tlpunanun J{anamGepa s MEXaHUYECKOM CUCTEMBI.

128. TlpuBeneHHe CWJI WHEPIMH MEXAHMUYECKON CHUCTEMBbl (TJIABHBI BEKTOpP W TJIABHBIH MOMEHT CHII
MHEPIMHU MEXaHUYECKON CUCTEMBI).

129. TlpuBeneHue CUIT UHEPIMH TBEPAOTO TElIa B PA3IMYHBIX CIIydasX ero JIBHKEHUSI.

130. [unamuueckue peakuuu, IEHCTBYIOIIHME Ha OCh Bpamiaromerocs tena. Ciydail BpaleHusi TBEpAOro
TeJla BOKPYT €ro INIABHOM LIEHTPAJIBbHOM OCU MHEPLHUH. Y PaBHOBEIIMBAHNUE BPALAOLINXCS TEIN.

131. OcHoBHBIE MOHATHUS U ONpeeNeHus Teopun yaapa. OcHOBHOe ypaBHEHHE Teopuu yaapa. JlomymieHus
TEOpHH yrapa.

132. OGmue TeopeMbl TEOPUU yaapa.

133. Ynap mapa o HENMOIBMKHYIO MOBEPXHOCTh. KoahuimeHT BoccTaHOBICHUS.

134. Tlpsimoii neHTpanbHBINA yaap n1Byx Ten. [IpenenbHbie ciiydau.

135. TloTepst KWHETHYECKOW YHEPTUU NP HEYIIPYTOM yaape nByx Tein. Teopema Kapro.

136. Ynap no teiy, UMerOIIEMY HETIOABUKHYIO OCh BpamieHus. Llentp yaapa.

137. Css3u u ux ypaBHenus. Knaccuduxanus csizei.

138. Bo3moxHbIle (BUpPTyaJbHBIC) IMEpPEMEIICHUs TOJIOHOMHOW cHCTeMbl. YuCIO cTemneHeld CBOOObI
TOJIOHOMHOU cHcTeMbl. 1 IpMHIIMI BO3MOKHBIX IEPEMEILICHHMN.

139. [IpuHIMI BO3MOXHBIX MEPEMEIIEHUH B cilydae ABMKEHUsI cucTeMbl. O0111ee ypaBHEHHE TUHAMUKH.

140. O6oO0uIeHHBIE KOOPAUHATHI 1 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

141. OGoGmennbie cuibl. O0IIee ypaBHEHUE TUHAMUKH B 0000IIEHHBIX CHIIaX.

142. YcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPMHATAX.

143. Ompenenenrie 0600IIEHHBIX CHJI B CUCTEMAX C OJJHOW U ABYMS CTETIEHSIMH CBOOO/IBI.

144. TnddepeHumanbHble YpaBHEHUs JBH)KEHUS MEXaHUUYECKON CHUCTEMBbI B OOOOIIEHHBIX KOOPAHMHATaX
(ypaBHenwus Jlarpamxa Broporo poaa). Kunerndeckuii moteHmuan.

145. Unrerpan sHepruu U UUKJINYECKUE KOOPAUHATHI.

146. TlonsTtue 06 ycroitunBocTu paBHOBecus. OnpeneneHne MoNIoKeHU paBHOBeCHs CUCTeMbl. Kpurepuu
YCTOMUYMBOCTH TIOJIOKEHHUSI PAaBHOBECHS CHCTEMBI.

147. Mansle cBOOOJIHBIE KOJIEOAHHS KOHCEPBATHUBHOM CHCTEMBI C OJHOM CTENEeHbIO CBOOOIBI OKOJIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

148. UccnenoBanue cBOOOIHBIX KONIEOAHMI MEXaHUYECKON CHCTEMBI C IBYMS CTETEHSAMU CBOOOIBI OKOJIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

149. Manble 3aTyxarouiie W BBIHYKICHHBIE KOJI€OaHUS KOHCEPBATUBHOW CHCTEMBI C OIHOW CTEHEHBIO
CBOOO/TBI OKOJIO TIOJIOKEHHUST YCTOWIMBOTO PAaBHOBECHSI.

150. Manble cBOOOMHBIE KOJeOaHUs KOHCEPBATHBHON CHCTEMBI C JABYMsS CTEMEHSIMH CBOOOIBI OKOJIIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

151. Manble BBIHYXICHHBIE KOJICOAHMsSI KOHCEPBATHUBHOW CHUCTEMBI C ABYMSI CTETEHSIMH CBOOOJBI OKOJIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

Ikajna oueHUBAHUA CAAYH DK3aAMEHa

Bbanasl
YpoBeHb 0CBOCHHMSI MaTepHuasa PEUTHHIOBOM
OI[EHKH
Teopetnueckoe conep:kaHue MUCIUIUIMHBI OCBOCHO TMOJIHOCTHIO, 0€3 MPOOEeIoB, 36-40

HEOOXOUMBIE TIPAKTUYECKUE HABBIKA pabOTHl € MaTEepPHAJIOM TOJHOCTHIO
chopmupoBaHbl. OOy4arOUIUIiCs HMCYEPIBIBAIOIIE, MOCIEA0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO H3JIaraeT MaTepuay, YMeeT TECHO YBSI3bIBaThb TEOPHIO C




MPAKTUKOM, BJaJieeT Pa3HOCTOPOHHHMU HABBIKAMU W MPUEMaMU BBINOJIHEHUS
MPaKTUYECKUX 3a/a4, IPUYEeM HE 3aTPYIAHSAETCS C OTBETOM IPHU BUIAOU3MEHEHUU
3aJaHUM.

Teopernueckoe copepkaHue JUCLMILUIMHBL OCBOCHO IPAKTUYECKH IIOJHOCTBIO,
00y4aromMHCs TPaMOTHO M IO CYIIECTBY H3JlaraeT MaTepuan, He JOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH, TPAaBUIIBHO IIPUMEHSET TEOPETHUECKUE TIOJIOKEHUS
IIpY PELIEHUH IPaKTHUYECKUX BOIPOCOB U 3aJad, BJIaJEET HEOOXOIUMBIMU
HABBIKAMU M IPUEMAMH MX BBIIOJIHECHHUS.

32-35

Teopernueckoe conxepkaHHe TUCHUIUIMHBI OCBOGHO YAaCTUYHO, OOYYarolIuiics
UMEEeT 3HAaHMA TOJBKO OCHOBHOIO Marepuala, JOIyCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWIbHBIE  (OPMYIMPOBKH,  HApyIIEHUS  JIOTUYECKOM
[IOCJIEIOBATENbHOCTH B M3JIO)KEHMM MaTepuaslia, HO IpoOenbl He HOCAT
CYIIECTBEHHOTO XapakTepa, HEO0OXOAMMBbIE IMPAKTHYECKHE HABBIKM PpabOTHI C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(HOPMHPOBAHBI, OJHAKO OOYy4arolIuiics
VCHBITHIBACT 3aTPYAHEHUS IPU PEIICHUN TPAKTUUECKUX 3aa4.

24-30

Teopernueckoe coaep)kaHue AUCHUILIUHBI OCBOCHO YaCTUYHO, OOydaromuiucs
JIOMYCKAeT CYIICCTBCHHBIC OIMMOKH, HE BHIUT B3aUMOCBSI3M TCOPHH C
MIPAKTUKOHM, HEOOXOAUMbIE MPAKTHUYECKUE HABBHIKU pabOThI HE CPOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX pa0odyeil MporpaMMOi AUCIHUILTUHBI YIeOHBIX

0-23

3aJJaHWii HE BBITIOJHCHO.
paboTa Ha/i MaTepualioM Kypca.

HeO6XOI[I/IMa JOIIOJIHUTCIIbHAsA CaMOCTOATCIIbHAA

OuenuBanue CTYACHTA HA IK3aMCHE IO TMCHUIIJINHE «TeopeaneCRaﬂ MEXaHUKaA»:

Bbanabl
(utoroBoit OcBoenue
N N . TpeGoBanus kK 3HAHUAM
PEUTHHTOBOW | KOMIIeTeH Ui
OIICHKH )
100-85 [IponBunyThIii | OTBETHI HA TIOCTaBJICHHBIE BOMPOCHI TOJHBIC, YETKUE W
YPOBEHb pa3BepHyThle. PemieHus 3agady  JOTWYHBI, JOKa3aTelbHBl U
JNEMOHCTPUPYIOT ~aHAJUTUYECKHE W TBOPYECKHE CIIOCOOHOCTH
CTyJEHTA.
84-70 Cpennuii JlatoTcsi monmHBIE OTBETHI Ha MOCTaBIIEHHBIE BOMpOCHL. [lokazaHo
YPOBEHB YMEHHE BBIJICIATh MPHYNHHO-CIICICTBEHHBIC CBsI3H. [Ipu pernreHun
3aJa4 JIOMYIIEHbl HE3HAUUTEIbHBIE OIIMOKHU, WCIPABICHHBIE C
MIOMOIIBIO «HABOJISINX» BOTIPOCOB TPETOAABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIICHUS TIOCTABIEHHBIX  3a/ad
YPOBEHb HEJO0CTaTOYHO TMoJHbIe. JIoruka 1 mocnea0BaTeIbHOCTh B PEIICHUU
3a]]ad IMEIOT HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJIBI.

CTy,I[eHT, HOJ'Iy‘II/IBIJ_II/Iﬁ MeHee 60% OT MakcHManbHOrO Oajia 3a pa3acit OJUCHUINIMHBI WA

IMPOMEKYTOUHYIO ATTECTALIUIO, CUUTACTCA HEATTCCTOBAHHBIM I10 )IaHHOﬁ JAUCIUIIIINHE.

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedeHUe Y4eOHO TUCIUTIIUHbI

OcHOBHas uTeparypa:

1. oponun, ®.A. Teopernueckas mexaHuka: yued. mocodbue / ®.A. JlopoHHMH. — DJNEKTPOH. AaH. —

Cankr-IlerepOypr: Jlans, 2018. — 480 ¢. — Pexxum moctymna: https://e.lanbook.com/book/101840 .
2. XsawmsngiineH, B. A. Teoperuueckas MexaHuka : yueOHoe nocooue / B. A. XsamsunsaiineH. — 3-e u3a. —
KysI'TY UMEHU T.D. I'opbauesa, 2020.
226 c. https://e.lanbook.com/reader/book/145146/#1

Kemeposo

3. Slkosenko, I'. H. Kparkuii kypc TeopeTnueckoid MexaHuku : ydeOHoe mocobue / I'. H. SIkoBenko. — 6-¢

u3a. — Mocksa : Jlabopartopus 3Hanui, 2020. — 119 c. https://e.lanbook.com/reader/book/135499/#1
. duesckuii, B.A. Teopernueckas mexanuka. COOpHUK 3amaHuii: YueOHoe mocooue: yued. mocodue / B.A.

Huesckuii, 1.A. MansimeBa. — DnekTpoH. n1aH. — Cankr-IlerepOypr: Jlans, 2018. — 192 c. — Pexxum
noctyna: https://e.lanbook.com/book/98236 .
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https://e.lanbook.com/reader/book/145146/#1
https://e.lanbook.com/reader/book/135499/#1
https://e.lanbook.com/book/98236

JononuurenpHas IuTeparypa:

5.  Memepckuii, M. B. 3agaun no Teopernueckoil Mexanuke : yuebnoe nocodue / M. B. Memepckuii ; mox
penakuueit B. A. Ilanemosa, J. P. Mepkuna. — 52-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2019. —
448 c. Pexxum nmocryma: https://e.lanbook.com/reader/book/115729/#440

6. Aramuu, B. I'. Mexanuka. Teopermdeckas MexaHuka : ydeOHoe mocoome / B. I'. Artamun. —
Hosocubupck : HI'TY, 2017. — 108 ¢. https://e.lanbook.com/reader/book/118427/#1

7. IlpacomoB, C. I'. Mexanuka. Teopernueckas mexanuwka : ydeOHoe mocobue / C. I'. IlpacomoB. —
Tomesrmu : TT'Y, 2019. — 99 c. https://e.lanbook.com/reader/book/139662/#1

8. beprsaes, B. JI. Teopernueckas W aHaIUTHYECKas MEXaHHUKa. YUeOHO-HCCIEIOBATEIbCKass pabdoTa
CTyneHTOB : yueOHoe mocobue / B. JI. beptses, B. C. Pyunnckuii. — Cankrt-IlerepOypr : Jlans, 2019.
— 424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecrieuenue u UHTEpHET-pECYPCHI:
1. Teopernyeckas MeXaHHWKa. DJEKTPOHHBIM Y4YEOHBIM KypcC ISl CTYAEHTOB OYHOW M 3a04HON (opm
obyuenust / Coct. Kapumos U. — Pesxxum moctymna: http://www.teoretmeh.ru/
2. OOpazoBanue u Mmexanuka. OOpazoBarenbubiii cadT / Coct. Kocumbin A.FO. — Pexum nocryna:
http://www.emomi.com/

MarepuajibHO-TeXHHYECKO0e o0ecreuyeHre y4eOHOM QU CIMIIIMHBI

JIeKIIMOHHBIE 3aHATUS MPOBOJATCS B Y4eOHOH ayIUTOPHM, OOOPYAOBAaHHOM BHIEOIPOEKTOPOM,
9KpaHOM, IEPCOHAJIbHBIM KOMIIBIOTEPOM U AUHAMUKAMH.

[TpakTyeckue 3aHATHUSA MPOBOAATCA B ayJUTOPUHU, B KOTOPOH MMeeTcsi Habop HAarIAJHBIX MOCOOMI
(KpMBOLIMIIHO-TION3YHHBIH MEXaHU3M, KPHUBOIIUIIHO-KOPOMBICIOBBIM YeThIpEXIIAPHUPHBIA MEXaHU3M,
KPUBOLIMITHO-KYJIUCHBIH MEXaHMU3M, 3yOuaThlii MEXaHHW3M C IWIMHAPHUYECKUMH KoJlecaMM, 3yOdaThlit
MEXaHU3M C KOHHYECKUMH KOJeCaMU, IIaHEeTapHBIA 3y04aThlii MeXaHu3M, BUHTOBOU auddepeHnnanbHbIi
MEXaHU3M, KYJIa4YKOBbII MEXaHU3M.

s camocTosiTenbHOM paboThl  OOyyarolUMXcs HMMEIOTCS CHEUAIM3UPOBAaHHBIE ITOMEILIEHHUS,
000pyIOBaHHBIE MEPCOHAIBHBIMU KOMIIBIOTEpPAMH C BBIXOJOM B MIHTEpHET M € JOCTYNOM K 3JIE€KTPOHHO-
OMOMMOTEYHON CHUCTEME, DJICKTPOHHOW OMOIMOTEKE M DJIEKTPOHHON WH(OPMAIIMOHHO-00pa30oBaTeIbHOM
cpezie By3a, a TakKe K APYruM OMOIMOTeUHBIM (DOHIAM.

Yuebuas ayauropud (aym. 112)

VYcranoBka TMM -35 M

Jla6. ycr. «[wnomanas mnepenaya, JlaG. ycr. «3yOuaro-peluakHBIM MexaHu3zM», Jlab. ycT.
«KpuBomunHo-maTyHHbIH MexaHu3M, JIab. ycr. «YHuBepcanbHblil mapaup ['ykay», JIa6. ycr. «UepBsuHas
nepegava»

[Tpubop TMM 14A, [Ipubop TMM 15A, IIpudop TMM 16, ITpu6op TMM 16A/046, ITpucop TMM
17, llpudop TMM 31A, ITpudop TMM 42, IIpucraska Cllp 84, [Ipudop TMM 43A, IIpubop TMM 46/1,
[Tpu6op TMM 46/2, ITpubop TMM 46/3, CtaHok /Ui AMHaMU4ecKoi 6anancupoBkn TMM.

YuyeOHas aynurtopus (ayn. 520)

Kommekt MynbTuMeIuitHOro 000pyaoBaHus (IIpoeKTop, sKpaH, kommnbtorep, MBI, konoHKn)

MowuwuTtop Flatron, TIpoextop Casio, Dxpan Cactus Expert, Kosouku Sven

I[Tponeccop — AMDALthlon (tm) 64 X2 Dual Core Processer 3800 2.00 GHz

OneparuBHas mamsTh - 4Gb

JIuuieH3noHHOE M CBOOOJHOE IMpOrpaMMHOE oOOecredeHrne oO0Iero u MNpoQecCHOHaTbHOTO
Ha3Ha4YCHMSL.

Jns  camocTosiTensHOM paboThl OOydarolUXCs HMMEIOTCS CHEeHalM3UpPOBAaHHBIE ITOMEIIEHHUS,
000pyIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEpPAMH C BBIXOJOM B MHTEpHET M € JOCTYIOM K 3JEKTPOHHO-
OMOIIMOTEYHONM CHCTEME, DJIEKTPOHHON OHOMMOTEKEe M DIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIHHOM
cpezie By3a, a TakKe K APYyruM OMOIHMOTEUHBIM (hOHIAM.

MCTOI[I/I‘ICCKI/IC YKazanusd 1Jis CTyJ1€HTOB
1. Yka3aHus s npOoCayInBaHUs JIEKIUN
[lepen HayamoM 3aHATHI BHUMATEIbHO O3HAKOMHTBHCS C YUEOHBIM IUIAHOM INPOBEJCHUS JICKIUH U
CIIUCKOM PEKOMEHI0BAaHHOM TUTEpaTypHI.
Ilepen mocenieHneM OYEpPENHOMN JEKIUU OCBEKUTH B IAaMSATH OCHOBHBIE KOHIIEMIIMU MPOWIEHHOTO
panee matepuana. [loaroroBuTs nmpu HE0OXOAUMOCTH BOIPOCHI IpenojaaBaTento. He Hago omacarbes, 4To
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BOIIPOCKHI MOT'YT OBITh MTPOCTHIMH.

Ha nexnuu ocHOBHOE BHUMaHHE CIIEAYET yIENATh He (opMyliaM M MaTeMaTHUYECKUM BBIKJIAIKaM, a
COJICPKAHUIO U3YYaEMbIX BOIIPOCOB, ONPEACICHHUSM U IIOCTAHOBKAM 3a/1a4.

B mpouecce u3yyeHus JIEKIMOHHOTO Kypca HEOOXOJMMO MO BO3MOXKHOCTH 4YacTO BO3BPALIATHCS K
OCHOBHBIM TOHSTHSM M METOJaM peIICHUs 3aaad (374eCh BO3MOXCH BBIOOPOYHBI KOHTPOJIb 3HAHHMA
CTYJICHTOB).

XenarenbHO  HCIONB30BaTh  KOHCIEKTHI  JICKIUH, B KOTOPBIX HCIOJB3YETCS  IPUHSTAS
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

st Gonee mopoOHOTO U3yYeHHS Kypca CIIeAyeT padoTaTh ¢ PEKOMEH/IOBAaHHBIMH JINTEPATYPHBIMH
UCTOYHHUKAMHU M BHOBB MOSIBJISIONIMMHCS UCTOYHUKAMHU.

2. Vka3aHus U y4acTHs B IPAKTUYCCKUX 3aHITHUSIX

[lepen mocemeHneM YSICHHTh TeMy MPAKTHUYECKOTO 3aHATHUS U CAMOCTOSTENIBHO U3YYUTh
TEOPETUYECCKHUE BOTIPOCHI.

[Tonyunth y mperonaBaTelsi 3aJaHHE HA BBIIOJHEHHWE MPAKTUYECKOTO 3aJaHMs, KaK MPaBHIO 3TO
pellIeHHE 3a/1a41 110 MPOHICHHOMY JICKIIMOHHOMY MaTepuaiy. Pemenue 3anaun 0opOpMUTh TUCBMEHHO WJIH
BBITOJIHUTH C MCIIOJIb30BAaHMEM KOMITBIOTEPA M MIPHU HEOOXOIUMOCTH pacliedyaTaTh U CIaTh MPEoIaBaTeIio
Ha MPOBEPKY.

[lepen mocermeHneM YSICHHTH TEeMy MPAKTHYECKOTO 3aHSATHS W CAMOCTOSITEIIbHO HW3YYUTh
TEOPETUYCCKHUE BOTIPOCHI.

B kon1e 3aHATHS IPH HEOOXOAMMOCTH BBISICHUTD y MIPETIOIaBaTelNsl HESICHBIE BOTIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOJHEHUS PabOThl HEOOXOAUMO pacieyaTaTh.

3.Yka3aHus JUIst BBITOJIHEHUS] CAMOCTOSITEIBbHOM paboThI

[Tonyuyntes y mpenomaBaTeliss 3aJaHHE M CIHCOK PEKOMEHJIOBAHHOW jHTeparyphl. M3yueHue
TEOPETUYECKUX BOIPOCOB CIEAYET MPOBOIHUTH IO BO3MOXKHOCTH CaMOCTOSITEIBHO, HO TPU 3aTPYIHEHUSX
o0pamiarbest K npernoiaBaTelto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Tpu BBINOJIHEHUU (POHTAIBHBIX 3aJaHUI 110 YCMOTPEHHUIO MperojaBaTelisi paboTa MOXKET OBITh
olleHeHa 0e3 MMCHPMEHHOT0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI, TIPU YCIIOBHH aKTUBHOU
CaMOCTOSITENIbHON PaOOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOMIPOCHI.

MeToauyeckue yKkasaHus AJs npenojasBaresie

1. Yka3anus nist npoBeIeHUs JIEKIUI

Ha nepBoiif BBOAHOM JeKIIMHU caenaTh 00muid 0630p coepkaHus Kypca U OTMETUTh HOBBIE METOJIbI U
HOJXO/bl K pEIIEeHHUI0 3a/1a4, PaccMaTpUBaeMbIX B Kypce, JIOBECTH /10 CTYJEHTOB TpeOoBaHMs Kadeapsl,
OTBETUTDH Ha BOIPOCHI.

[Ipy mOArOTOBKE K JEKIMOHHBIM 3aHATHSAM HEOOXOJMMO NpPOAyMaTh IIJIaH €ro IpOBEACHU,
COJIepKaHUE BCTYIUTEIbHOW, OCHOBHOW M 3aKJIIOYUTEIBHOW YaCTH JICKIWH, O3HAKOMHUTHCS C HOBHHKaMH
y4eOHOI M MeTOAMYECKON JUTepaTyphl, MyONUKalMUSIMU MEPUOAMYECKON MeyaTH MO TeMe JIEKIIMOHHOTO
3aHATHUS. YTOYHMTH IUIAH TPOBENECHUS CEMHHApPCKOTO 3aHsATHs No Teme Jjekiuu. Ilepen usznoxenuem
TEKYILIEro JIEKIMOHHOTO MaTepuaa HalOMHUTh 00 OCHOBHBIX HMTOIaX, JOCTUTHYTBIX Ha MPEeAbLIYIIUX
nekuusax. C 3Toi 1enpio 3a/1aTh HECKOJIBKO BOIPOCOB aYAUTOPUH U OCYHIECTBUTH BBIOOPOUHBIM KOHTPOIH
3HAHMS CTYJIEHTOB.

B Xxone neKkuMOHHOro 3aHATUS MpernojaBarelb [OJKEH Ha3BaThb TeMy, Yy4yeOHble BOIPOCHI,
O03HAKOMHUTb CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JIONOJIHUTENBHOM JIMTEPATYpbl 0 TEME 3aHATHUS.
PackpeiBas conepkaHue y4deOHBIX BOINPOCOB, AaKIEHTUPOBATh BHUMAHHE CTYAEHTOB Ha OCHOBHBIX
KaTeropusix, sIBICHUSAX U MPOLEccax, 0COOEHHOCTIX MX MpoTeKaHus. PacKkpbIBaTh CYIIHOCTb M COJEpKaHUE
Pa3IUYHBIX TOYEK 3PEHUS] U HAYYHBIX MOAX0/10B K O0BSCHEHUIO TeX WJIM UHBIX SBJICHUM U MIPOLIECCOB.

Crnenyer apryMeHTHpPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3MIIMIO IO CHOPHBIM TEOPETHUYECKUM
Bonpocam. IlpuBoauts mpumepsl. 3aaBaTh MO XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepuaia pUTOpUUYECKUe
BOIIPOCHI U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3ALMU MBICIUTENLHON JEATENbHOCTU
CTYJICHTOB, MOBBIIIEHUIO UX BHUMAaHMS U MHTEpeca K MaTepuaiy JeKUuu, ee coaepxxanuto. [Ipenogasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTY/IEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaia, MoJ4epKUBaTh
HEOOXOUMOCTh OTPaKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHHH H3ydaeMoil TeMbl, 0co00 BBIAEISS,
KaTeropuaJIbHbI anmapar. B 3akimiouMTenbHOM 4acTu JIeKIMH HEeoO0X0oaAuMo c(hOopMyIHpoBaTh oOIIHe



BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COJEPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JeKIUU. OOBIBUTH IJIaH
OUEPEIHOTO MPAKTHUECKOTO 3aHSTHS, 1aTh KPAaTKWE PEKOMEH/IAIIMH 0 TIOJrOTOBKE CTYJEHTOB K CEMUHAPY.
Onpenenuth MECTO MU BpeMs KOHCYJIbTAlMM CTYAEHTaM, IOXEJIAaBIIUM BBICTYIUTh Ha CEMHUHape C
JOKJIaaMu B pedeparamu.

Ha nocneaneii nekuuu yaenuTh Bpems A 0030pa Haubosee BaKHBIX MMOJI0KEHHH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus AJ1sl NpOBEACHUS MPAKTUYECKUX 3aHATUI

[ToArOTOBUTH TEOPETUUYECKUE BOPOCHI HIIH 33]Ia4H, KOTOPBIEC TOJIKHBI BBITIOJTHUTH CTYICHTHI BOBPEMS
MPAKTUYECKOro 3aHsTHsA. [lOArOTOBUTH CHHCOK JIUTEPATYpHBIX HCTOYHUKOB, HEOOXOAMMBIX  JUIS
BBHITIOJTHEHMS 33/IaHUS. U KOTOPBIE CTYACHTHI MOTYT TOJYyYUTh B OMONMHMOTeKe WMHCTUTYTA. [1OATOTOBUTH
nepeyeHb HMHTEPHET-PECYPCOB, KOTOpble IOMOTYT B BBIIOJIHEHWH NpakTHuecKoro 3amanus. I[locne
MOJTyYEHUSI OTUET BHITIOJHUTH MPOBEPKY U HA CICAYIOIIEM MPAKTUYECKOM 3aHSATHU Pa3o0paTh JTOMYIICHHBIC
OLIMOKH M MOJCKAa3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.

Yetko 0003HAYUTH TEMY 3aHSITHSL.

OO6CcyauTh OCHOBHBIE TIOHATHUS, CBSA3aHHBIE C TEMOI.

B mpouecce pemienus 3agad BECTH ITUCKYCCHUIO CO CTYJAEHTAaMU O MPABWIBHOCTH TMPUMEHEHUS
TEOPETUYECKHUX 3HAHUH.

OTMeuaTh CTyICeHTOB, HanboJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUHU 3a/1a4 U JUCKYCCHUSIX.

B koHIIe paKTUKK 33/1aTh ayTUTOPUU HECKOIBKO KOHTPOJIbHBIX BOIPOCOB.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTYIEHTOB

[Io ycmoTpeHuio TmpemnojaBaTeNis 3aJaHUE Ha CaMOCTOSTENBHYIO paboTy MOXET ObITh
WHIMBUIYATLHBIM WU ()POHTATBHBIM.

[Ipy wWcnonb30BaHUM MHAMBHIYAIBHBIX 3aJaHUil TpeOOBaTh OT CTYACHTa MUCHMEHHBIH OTYET O
IpOJIeJIaHHOM pabdoTe.

[Ipu npumMeHeHUM GPOHTAIBHBIX 3a/laHUN BECTU KOJUICKTUBHBIE OOCYXACHHUS CO CTyIEHTaMH
OCHOBHBIX TEOPETHYCCKHUX TOJOKEHUH.

C uenbio KOHTPOJIS KayecTBa BBIMIOJHEHUS CAMOCTOSTENLHOM paboThl TpeOOBaTh WHAMBUAYAIbHbBIE
OTYETHI (JIONyCTUMO BMECTO MUCHbMEHHOT'O OTYETa MPUMEHSATh WHIAUBUIYAIbHBIC KOHTPOJIBHBIC BOIIPOCHI).

[Tporpamma coctaBieHa B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM mi1aHOM
OCHOBHOHM 00pa30BaTesIbHOM MHporpaMMel 1Mo HampasieHuto noArotoBku 13.03.01 TemnosHepretuka u
TEIUIOTEXHUKA.

Pabouyto nporpammy cocrasui npodeccop Yeprnosa H.M.

Penensent: nouent bapanosckas JI.B.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemosHepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yuebHO-MeTOqMUECKON Komuccuu Pa3zyBaes A.B.



