banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pusnka u ectTeCTBEeHHOHAYYHbIE AUCLUITIINHBI»

PABOYASA ITPOT'PAMMA
0 AUCHUILINHE « TeopeTnyeckass MEXaHUKa

HanpasieHusi HOATOTOBKHU
«13.03.01 TennosHepreTrka u TEIMJIOTEXHUKA
OcHoBHas npodeccuoHaIbHAA 00pa3oBaTe/IbHAs NPOrpaMMa

«HpOMBIIHJ'ICHHaH TCINNIOOHECPTCTHUKA»

KBanuduxkauus BbINTYCKHUKA
baxanasp

®opma 00y4eHust
Ounas

bamakoBo 20



Ileab ocBOEHHS UCHUIUVIMHBI — OCBOEHHE OOYYAIOIIMMHUCA HEOOXOAMMOro 0o0BeMa
(GyHIaMEHTAIBHBIX 3HAHUH O MEXaHWYECKOM B3aMMOJICHCTBHH, PABHOBECHH M JIBIDKCHUH MaTEPHAIBHBIX

TECII.

TeopeTquCKaﬂ MEXaHHUKa SABJIICTCA HE TOJIBKO HHCHHHHHHOﬁ, z[afomeﬁ er'IY6J'IeHHBIC 3HaHUA O
IIpupoac, HO TAKKC BOCIHUTBIBACT Y o6y11a101111/1xc>1 TBOPYECKHUEC HABBIKU B INIOCTPOCHHUHU MATEMATHUYCCKUX

MOJIeTIe MPUPOJHBIX U TEXHUYECKUX IMPOIECCOB, COMEHCTBYET BBIPAOOTKE CIIOCOOHOCTEW K JOTHYECKHUM

BBIBOZIAM M HaYYHBIM 000O0IICHUIM, HEOOXOAMMBIM JUIsl PELICHUs TPOPEeCCHOHATIBHBIX 3ajay.

Mecto pucuuiiuHbl B ctpykrype OOII BO

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

YMEHHI U HaBBIKOB 00YYaIOUIerocs 1Mo AUCHUIIITMHAM:
- «Maremarukay, «®@usuka», «MHxeHepHas rpapuka.

B XO0J€ U3yUCHUA TCOpCTH'—IGCKOfI MCXaHUKH 06y‘l3.IOHIPII>iCH MoJIy4acT 3HaHUA, YMCHHUA U HABBIKU JJIA

YCIICHIHOT'O U3YUCHUS CIICAYIOIINX JUCHUITIINH ((MexaHI/IKa»; «Pu3uka CIicnuaJbHasg».

Komnerenuun oOyuamomerocsi, ¢opMupyemble B pe3yjbTaTe OCBOEHHS
JTUACIHUIIJINHBI
B mporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYIeHTa POPMHUPYIOTCS CIIEIYIOIINe KOMIETCHIINN:
YHHUBEPCAILHBIE
Kon
KOMIIETE HanmeHnoBaHne KOMICTCHIIMHI HMHIuKaTophl TOCTHKEHUS KOMITETCHIIUH
HIIUU
YKE-1 CriocoOeH MCToIb30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX

C€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
IMPUMCHATH MCTO/bI
MATEMAaTHYCCKOI'O aHajln3a u
MOZACIINPOBAHUS, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B TIOCTABJICHHBIX
3agadax

JTUCIUIUIMH, METOJbl MAaTEMAaTHYECKOTO AaHAJIN3A U
MOJIETIMPOBAHMUS, TEOPETUUECKOTO U
SKCIEPUMEHTATIBHOTO UCCIIEIOBAHUS

V-VKE-1 ymeTh: UCMoNb30BaTh MaTEMaTHUECKHE
METO/Ibl B TEXHUYECKUX MPUII0KEHUAX, PACCUUTHIBATH
OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKH CIIyYalHbIX
BEJIMYMH, PEIIaTh OCHOBHBIE 3a/1a4l MAaTEMATHYECKOU
CTaTUCTUKH; PELIATh TUIIOBBIE PACUETHBIE 3a/1aUn
B-VYKE-1 Bnagers: MeTogaMH MaTEMaTHYECKOTO aHAIM3a
Y MOJIEJIMPOBAHMS; METOJaMHM PELICHUS 3a/1a4 aHAJIN3a U
pacyeTa XapakTepUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH NPUEMaMH 00paOOTKH SKCTIEPUMEHTATBHBIX
JAHHBIX, METOAaMH paOOThI C TPUKIIATHBIMHI
MIPOrPAMMHBIMHU NPOJYKTAMHU

obmenpodeccuoHaIbHBIE

COOTBETCTBYIOIIUHN (UZUKO-
MaTeMaTHYeCKUi anmapar,
METOBI aHAIH3a U
MO/JICJIMPOBAHUS, TEOPETUYECKOTO
1 DKCTIEPUMEHTAILHOTO
MCCIICIOBAHUS TIPH PEILICHUH
poeCCHOHAIBHBIX 3a]1a9

Kon

KOMIIETEHI] HaumenoBanue KkoMIeTeHIUN WNHaukaTopbl TOCTUKEHUS KOMITETEHIIUH
17051

OIIK-2 Cnoco0eH mpuMeHSTh 3-OI1K-2 3HaTb: OCHOBHBIE MaTEMaTUYECKUE

NPUJIOKECHUS ¥ (PU3HUECKUE 3aKOHBI, SIBIICHUS H
IPOIIECChl, HA KOTOPBIX OCHOBAHbI IPUHIIMITBI JEHCTBUS
00BEKTOB MpOo(heCcCHOHATHFHOM NEeITETLHOCTH, a TAKKE
anmapar TeOpeTUYeCKOro u

HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS

V-OIIK-2 YMeTh: IpUMEHATH OCHOBHBIE 3aKOHBI
MaTEeMaTHKH, (U3UKHN U TEXHUYECKUX HAYK IIpU




3aa4

MOJIETMPOBAHUH TEXHOJOTNYECKUX ITPOLIECCOB
B-OIIK-2 Bnagers: MaTeMaTUYECKUM anapaToM,
METOAAMU TEOPETUYECKOTO U HIKCIEPUMEHTAIBHOIO
UCCIICIOBAHMS [TPH PELICHUH TPO(EeCCHOHATBHBIX

3agaum BOCIIMTAHUSA, PCATU3YEMbBIC B PAMKaX 0CBOCHUA TUCHHUILIIHHBI
B nponecce ocBoeHMs TaHHOW JUCLUIIIMHBI PEATU3YIOTCA CAEAYIOIKE 3a4a9d BOCIIUTAHUS:

nesitensHOoCTH (B16)

s hopMHupoBaHUS
WHXEHEPHOTO MBIILICHUS U
WHXEHEPHOU KYJIbTYpHI 3a
CUET MPAKTHUECKUX
CTYACHYECKUX UCCIEA0BAHUI
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
MPOEKTHOM JESATEIbHOCTH
CTYJICHTOB IO pa3paboTke u
ONTUMU3ALNH
TEXHOJIOTHYECKUX CUCTEM,
CBSA3aHHOM C pelIeHueM
peasIbHbIX
MPOU3BOJICTBEHHBIX 337124,
MIPOXOKJCHUS Uuepe3
pPa3HOOOpa3HbIe UTPOBBIE,
TBOpYECKHUE, eCTUBAIIbHBIE
(dhopMbI, TpeOyroIIHe aHaIn3a
CJI0’KHOTO O0OBEKTA,
MMOCTAaHOBKH OTHOCHUTEJIBHO
HEro mpeoopazoBaTeNbHBIX
3a/1a4 U1 UX ONTHUMAIBHOTO
pelIeHus.

Hanpasjenue Co3nanue ycioBuii, HUcnoab3oBanue BoBieuenne B
/uesun odecrevuBaOIIMX BOCIIUTATEIBHOTO Pa3HOIJIAHOBYIO
NMOTeHUnAaJaa yueOHoi BHeY4eOHYI0

AUCHUILIHHBI e TeJIbHOCTh

[Mpodeccuona | - hopmupoBanue Hcnonb3oBanue 1.Opranuzanus Hay4HO-

JIbHOE U | KyJIbTYpbI BOCIIUTATEIILHOIO IIPaKTHICCKUX

TPYIOBOE UCCIIEOBATENBCKON | HOTEHIUANA JUCIUILINH KoHGbeperImii 1 BeTped ¢

BOCITUTAHUE WHXKEHEPHOU po(heCCHOHATTLHOTO MOYJIS BCAYILMMH CTICHHIATCTaMI

NPEANPUATHIA TOPOIa U
BETEpAHAMU aTOMHOMU
OTpAaCJIH.

2. Opranuzanus u
MIPOBE/ICHUE MPEIMETHBIX
OJIUMITUA/] U YYACTHE B
KOHKYypCax
npodeccnoHaTEHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIxX
AKIUSIX CTYICHYCCKUX
CTPOUTEILHBIX OTPSIOB

Crtpykrypa u coaepkaHue y4eOHOM AU CIUTIIUHBI
JuciunnuHa TpenogaeTcss CTyleHTaM B 3-om cemectpe. OOmas TpPyJ0e€MKOCTh JAUCITUTUTHHBI

cocTaBiseT 4 3aueTHBIX enuHuIBL, 144 ak. Jaca.
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1 CTATHUKA YOl 20
1 |OcHOBHBIE ITIOHATHASA U aKCUOMEI cTaTuku. (2,505 | -] - | 2
2 |CucreMa cXOOAIIMXCS CUIL. 45105|-12| 2
3 |Teopus map cui. 511 1(-|-1|4
4 |llpuBeneHnue cuctembl cuia K meHrpy.| o | 1 |- | - | 4
YciioBHs paBHOBECHSI.
5 |[lnockas cuctema CHIL 1111 (-]21|8
6 |Tpenwue. 6| -|-]-16
7  |IIpocTpaHCTBEHHAs CUCTEMa CHIL. 711 1]-]-16
8 |LleHTp TsKECTH. 8| -1-121|6
2 KUHEMATUKA YO2 20
9 |KuHemaTHKa TOYKH. 711 1]-]12]|4
10 |IIpocreiinme ABMKEHUS TBEPAOTO TEa. 711 1|-12)|4
11 |IInockoe IBMKEHUE TBEPAOTO Tea. 101 2 |-]2]|6
12 |Cdepuyeckoe nBmKeHUE TBepmoro tema.| 2 | - [-| - | 2
JIBu>keHre CBOOOAHOTO TBEPIOTO TeNa.
13 |CnoxHOE ABHKCHUE TOYKH. 6| -1-]12]|4
14 |CnoxxHoe nBM>XEHHE TBEPIOTO TEA. 4 -|-1-14
3 JAUHAMMUKA Y03 20
15 |BBenenue B JIMHAMHUKY. 3akouel| 2 |05 -] - |15
JTUHAMMKH.
16 |duddepennmanbabie ypaBHenus| 5 [0,5| - | 2 |25
JIBIDKEHUS CBOOOTHOM TOUKH.
17 |HecBobGoxHoe u otHocurenpHoe| 4 | - |- | 2 | 2
JBIDKEHUS TOYKH.
18 |[IpssMONMHEHHBIE KOJICOAHHS TOYKH. 8|2 |-12]|4
19 |BBenmeHue B JIWHAMUKY MEXaHUYECKOM
cuctemsbl. ['eomeTpust macc. 511 |-12]2
20 |Teopema o fJBWXKEHMHM IIeHTpa Macc| 2 | - |- | - | 2
CHCTEMBI.
21 |Teopembl 00 wu3MeHeHmHn KomwuectBa| 5 | 1 | -] 2| 2
JIBUKCHHSI ~ MaTepuajbHOW TOYKH U
CUCTEMBI.
22 |Teopembl 00 wu3MeHeHMHM MomeHTa| 5 | 1 | -] 2| 2
KOJIMYECTBA JBM)KCHUS MaTepHATLHOM
TOYKH W  KHHETHYECKOIO0  MOMEHTa
MEXaHUYECKOW CUCTEMBI.




23 |Teopema 00 wW3MEHEHWH KHHETHYecKou| S5 | 1 | -
SHEPTHH.

24 |llpunoxenue oOHMMX TeopeM K nuHammuke| 4 | - | -
TBEPAOTO Tea.

25 ([IpuHImI Hanamb6epa. Meton| 4 | - | -
KAHETOCTATHKH.

26 |DmeMmeHTapHas TEOpHS yaapa.

27 |IIpuHIMI BO3MOXKHBIX MEPEMEIICHHM.

28 |OOmee ypaBHEHHE JTUHAMUKH.

NINIBAIDN
1
1

29 |IuddepeHnuanbHbie ypaBHEHUS
JIBUKCHHUSI CHCTEMBI B  OOOOIIEHHBIX
KOOp/IMHATAX.

NININDN

30 |Mamble konebaHusg CUCTEMBI OKOJIO| 2 | - | -
MOJIOKEHHSI YCTOHYNBOTO PABHOBECHSI.

Buja npomexyTouHoii aTTecTanuu

IK3aMeH 40

144
/18

32/
18

96

100

Conep:kanue JJeKIMOHHOTO Kypca

Tembl JeKkum.
Bomnpocel, oTpabaTbiBaeMble HA JIEKIIUU

Bcero
JaCcoB

YyeoHo-
METOANYECKOoe
odecrmeyeHue

1

3

OcHoBHBIE IOHATHS M AKCHOMBI cTaTHKH. CHcTeMa cXoasiuxcs
CHJL.

1. OCHOBHEBIE TTOHSTHS CTATHKU.

2. AKCHOMBI CTaTUKH U UX CJIEICTBHS.

3. CBs3u u peakiuu cBsi3eit. [I[puHIunm 0cBOO0XKTaEMOCTH OT CBSI3EH.
OCHOBHBIE BUBI CBA3EH.

4. Ilonsitue cucreMsl cxonsammxcs cui. [IpuBenenne cuctemsl
CXOJISIIIIMXCS CHJT K PAaBHOJICHCTBYIOIIIEH.

5. YcioBust paBHOBECHUSI CUCTEMBI CXOSIIUXCS CHIL.

6. Teopema 0 paBHOBECHH TpeX HEMAPAIJICIbHBIX CHIL.

1,2,3,6

Teopus nmap cui. IlpuBenenne cucTeMbl CHJI K LEHTPY.

1.ITapa cun. MoMeHT napsl (Kak BEKTODP).

2. MOMeHT cujIbl OTHOCUTENIBLHO LIEHTpPa (KaK BEKTOP).

3. Teopembl 00 HIKBUBaJIEHTHOCTHU U CJIOKEHUU TIap U UX CIEJCTBUS.
4. IlpuBeneHne MpOU3BOIBLHON CUCTEMBI IIAp K MPOCTEHIIEMY BUAY.
5. YcnoBust paBHOBECHUS CUCTEMBI T1ap.

6. ITonsTHE TIIABHOTO BCKTOpPA U I''TaBHOI'O MOMCHTA CUCTEMbI CHUJI.
OcHoBHast TeopeMa cTaTuku (Teopema IlyaHnco o mpuBeaeHun
IIPOU3BOJILHOW CUCTEMBI CHII K JAHHOMY LIEHTpY). YacTHble ciiydan
MPUBCACHUA CUCTEMBI CHUJIL.

7. YcioBus paBHOBECHUS TPOU3BOJIBLHONU CUCTEMBI CHIL.

8. Teopema BapnHbOHA O MOMEHTE PaBHOICHCTBYIOIIEH.

1,2,3,6

ILnockas cucrema cuil. IlpocTpancrBeHHas cucremMa CuJl.

1. MOMEHT CHJIBI OTHOCHTEIHHO TOUKH (KaK anreOpandyecKkas BeJIMYrnHa).

2. MomMeHT napsl (Kak anredpanyeckasi BeTUUHUHA).

1,2,3,6




3. IlpuBeneHne MIOCKON CUCTEMBI CHJT K TPOCTEUIIIEMY BUTY.

4. YcnoBus paBHOBECHS IIJIOCKOW CUCTEMBI CHJI. Y paBHEHUSI PaBHOBECHS
POM3BOJILHON TNIOCKOM CUCTEMBI CrJI (TpU (OPMBI).

5. IlpuBeneHne NpoCTPaHCTBEHHOM CUCTEMBI CHUJI K POCTEUILIEMY BUAY.

KnuneMaTnka TOUKH.
1. IIpeamert u 3aja4l KWUHEMATHUKH.
2. Cr1ocoOBbl 3a1aHusl IBIKEHUS TOUKH.

3. CKopoCTb U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOCOOE 3a1aHUS
nBrkeHus. CKOPOCTh U YCKOPEHUE TOUYKH TPU KOOPIAMHATHOM CIIoco0e
3aJlaHusl ABMKEHUS (B 1€KapTOBBIX KoopauHartax). CKopocTh U
YCKOPEHHE TOUKH IPH €CTECTBEHHOM CIIOCO0€ 3a/1aHUsl IBUKCHUSI.

1,2,3,6

IIpocreiimme ABUKEHUS TBEPAOIO TeJia.

1. IlocTynaTenbHOE ABUKEHUE TBEPJOTO Tena. Teopema o
[IOCTYIATEIbHOM JIBUKEHUU. Y paBHEHUS IIOCTYATENbHOIO ABUKCHHUS
TBEPJOTO TeNA.

2. BpamarenbHoe JBUKEHHE TBEPAOIO TeJla BOKPYT HETIOABM)KHOM OCH.
VYpaBHEHME BpaIlaTeIbHOIO ABUKEHUS TENA.

3. YrnoBasi cCKOpOCTb U YIJIOBOE YCKOPEHHE Tena (Kak aaredpanyeckue
BEJIMYMHBI). BEKTOPBI yriI0BOI CKOPOCTH U YIJIOBOTO YCKOPEHUS Tena.

4. CKOpOoCTb M YCKOPEHHE TOYKH TBEPJIOTO TENA, BPAIAIOLIErocs BOKPYT
HETOABUXKHOM ocu. BEeKTOpHBIE BBIPAKEHUS OKPYKHOM CKOPOCTH,
BpAIllaTEIbHOIO U IEHTPOCTPEMUTEIILHOTO YCKOPEHUH.

1,2,3,6

IInockoe nBUKEHNE TBEPAOIO TeJA.

1. CpoiicTBa MJIOCKOT0 IBUYKEHUS. Y paBHEHUS ABH)KEHUS IUIOCKON
¢burypsl. Pa3noxeHnune miockoro IBUKEHHUS Ha MOCTYIATEbHOE
JBUKEHHE BMECTE C ITOJIFOCOM U BpalllEHUE BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOYEK MJIOCKOU (PUTYpPHI U €€ CIIEeICTBUS.

3. MrHoBeHHBIH IeHTp cKkopocTeil. CriocoObl HaX 0k IEHUS
MI'HOBEHHOTO IIEHTpa cKkopocTel. OnpeneseHne CKopocTel Touek
IJI0CKOM (UTYpBI C TOMOIIbI0O MTHOBEHHOT'O IIEHTPa CKOPOCTEM.

4. Teopema 00 YCKOpEHHSIX TOUYeK TUIOCKOH Gurypsl. [TonsTue o
MTHOBEHHOM IIEHTPE YCKOPEHHIA.

1,2,3,6

Beenenne B nuHamMuky. 3akonsl AnHaMuku. uddepennnanbubie
YPABHEHHS IBHKECHUSI CBOOOTHOM TOYKH.

1. [IpeameT TUHAMHKH, OCHOBHBIC TTOHSATHS U ONIPEICTICHUS. 3aKOHBI
nmUHaMUKH (3akoHBI ['amunes-HproTona). OCHOBHBIC 3314l JUHAMUKH.
OCHOBHBIE BUBI CUIL.

2. IuddepeHunansHble ypaBHEHUS JBUKCHUS] MAaTEPUATLHOM TOUKH.

3. Pemenue nepBoii 3aja4u JUHAMUKHA TOYKH. Perenne BTopou
3a/lauy TUHAMHUKW TOYKU TIPU MPSIMOJIUHEHHOM ABMKCHUH (CITydau:
MOCTOSSHHOM CHJIBL;, CHJIBI, 3aBUCSIIEH OT CKOPOCTH; CHJIbI, 3aBUCAILEH OT
MOJIOKEHUS TOUYKH; CUJIbL, 3aBUCSIIEH OT BpeMeHH). EcTecTBeHHbIE
YpaBHEHUS JIBUKEHUS MaTEPUATbHON TOUKH.

4. Peuienuie BTOpOil 3ajaui TMHAMHUKYU TTPU KPUBOJIMHEUHOM JIBUKEHUU
TOYKH.

1,2,3,6

Jlexuus 7. IlpsiMoJiMHelHBbIe KOJIeOaHUSI TOYKH.

1. CBoOOgHBIE KOJIEOAHNS.

2. CBoOoiHbIE KOJIEOAHUS MTPU HATTMYUU TPEHUS CKOJIbKEHUS.
CBoOoiHbIE KOIeOaHUs IPY JIMHEHHO-BA3KOM COIPOTHUBIICHUH.
AniepronuecKkoe JABHKEHNE TOUKH.

3. BeinyxeHHble KosnebaHus. BeIHyXIeHHbIe KosleOaHus IPY HATTMYUU
JIMHENHO-BA3KOI0 COIPOTUBIIEHMSI Cpebl. AIEpUOINYECKOE JBUKEHHE

1,2,3,6




TOYKH.
4. SIneHue OueHuil. SIBIeHNE pe3oHaHCA.

BBenenue B IMHAMMKY MeXaHM4eCcKOH cucrembl. ['eomeTpust macc.
Teopembl 00 H3MEHEHUH KOJIMYECTBA ABHKEHUSI MATEePHAIbHOMI
TOYKH U CUCTEMBEI.

1. Mexanuueckasi cucteMa. BHenHue u BHyTpeHHue cuiibl. CBolicTBa
BHYTPEHHUX CHIL

2. lentp Macc cucteMbl. OnpeiesieHne KOOpAuHaT IIEHTPa Macc
MEXaHUYECKON CHCTEMEL.

3. MOMEHTBI HHEPIIUHU CUCTEMBI M TBEPJIOTO T€Jla OTHOCUTEIIBHO OCH.
Pagnyc unepiuu. Teopema 0 MOMEHTAaX UHEPIIMHM OTHOCUTEIBHO
napajuienbHbIX ocell (Teopema [roiirenca-IIreitnepa). IlenTpoOexHbIE
MOMEHTBI HHEPIIUH.

4. KonnuecTBO ABMKEHUSI MATEPUATHLHOM TOUKH.

5. DneMeHTapHBIi UMITYJIbC CHIIBI. IMITyJIbC MOCTOSIHHOM U NTepeMEHHOM
cwibl. Teopema 00 UMITyJIbCE PABHOACHCTBYIOIICH.

6. Teopema 00 U3MEHEHHUH KOJTMYECTBA ABMKCHUS TOUKH B
muddepeHnranTbHON 1 KOHEYHOH opMmax.

7. KonmnuecTBO ABMKEHUS MEXaHUYECKOM cucTembl. Teopema 00
W3MCHCHUHY KOJIMYECTBA JIBVKCHUS MEXaHHUUECKON CHCTEMBI B
muddepeHnnanbHoN 1 KoHeuHoH Gopmax. CrnencTBus.

1,2,3,6

Teopembl 00 H3MEHEHUN MOMEHTA KOJIUYECTBA JIBUKEHUS
MaTEepPUAJIbHOM TOYKHM U KHHETHYECKOIr0 MOMEHTAa MeXaHU4eCKOM
cucrembl. TeopeMa 00 U3MeHEHUN KHHETHYECKOH JHEPIHH.

1. MOMEHT KOJIMYECTBA ABUKEHUS MaTePHUATbHON TOYKH OTHOCUTEIILHO
[IEHTpa U OTHOCUTEJIBHO OcH. Teopema 00 N3BMEHEHUU MOMEHTA
KOJIMYECTBA JABMKEHUSI MaTEPUAIbHOM TOUKHU.

2. Kunetnueckmii MOMEHT MEXAHUYECKON CUCTEMBI OTHOCUTEIILHO
IIEHTPa ¥ OTHOCUTENBHO OCH. Teopema 00 M3MEHEHUN KUHETHIECKOTO
MOMEHTA MEXaHNYECKONU cucTeMBI. CIIEICTBUS.

3. Pabora nocrostHHOM cuiibl. Pabota nepemeHnHo# cuiibl. PaboTta cuibl
TskecTH. Pabota cuibl ynipyroctu. MOUTHOCTb.

4. Kunetnueckas SHEprusi MaTepualibHOM Touku. Teopema 00
M3MEHEHUU KHHETUYECKON SHEPrUH MaTepHaIbHON TOUKHU B
middepeHMaIbHON 1 KOHEYHOH opMax.

5. Kunetnueckasi 3HEPTHsl MEXaHHMYECKOM CUCTEMBI. Brruncienue
KMHETUYECKOM SHEPTUU TBEPJOro Tela B Pa3IMYHbIX CIy4asX ero
JBUKCHMUSL.

6. PaboTa 1 MOLTHOCTB CHJI, IPUJIOKEHHBIX K TBEPJOMY TENy, IIPH
MIOCTYATEIbHOM U BpallaTeIbHOM JBUKEHUAX TEINA.

5. Teopema 06 U3MEHEHUH KUHETUYECKOM SHEPTUU MEXaHUYECKOM
CHUCTEMBI.

1,2,3,6

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuueckoro 3anaTus. Bonpocsl,
oTpadarbiBaeMble HA PAKTHYECKOM 3aHITHH

Bcero
4acoB

Y4yeoHo-
MeTOANYecKoe
odecreyeHue

1

3




Cucrema cxoasimuxcsi cuJ1. PaBHoBecHe Tela, HaxoAAIerocs noj
NefCTBUEM CHUCTEMBbI CXOAIuUXCcst cuil. PacueT ¢pepm MeTo10M BhIpe3aHust
Y3JI0B.

4,5,7,8

IL1ockas cucrema cuii. PaBHoBecue peryara. MOMEHT CUIIbI
OTHOCHUTEIIbHO TOUKH. OnpeneneHue peakiuii ornop TBEpIOro Tena,
HaxOIALIErocs Mo ACMCTBUEM ITPOU3BOJILHON INIOCKOM CUCTEMBI CHUJL.
Teopema Bapunbona. OnpeiesieHre peakiuii onop 1 BHyTPEHHUX
peakuii cCucTeM Tell (COCTaBHBIX KOHCTPYKIUH).

4,5,7,8

HeHTp THXKECTH. OHpe,I[CJ'ICHI/IC IMOJIOKCHHA LICHTPA TAXKCCTH TBEPABIX
TCJI MCTOAOM pa36I/IeHI/I$I 1 MCTOAOM OTPULATCIIBHBIX BCCOB.

4,5,7,8

KunemaTnka rouxku. OnpeneneHue TpackTOpUn, CKOPOCTH U
YCKOPEHHUs TOUKH 110 33/IaHHbIM YpaBHEHUAM e€ aprxkeHus. OnpeneneHue
CKOPOCTHU M YCKOPEHHUS TOUYKH IIPH €CTECTBEHHOM CIIOCO0€ 3a1aHus €€
JIBUDKEHUSI.

4,5,7,8

IIpocTreiimme nBUKeHUs TBEPAOIro TeJia. Ornpesernenne
KMHEMAaTUYECKUX XapaKTEPUCTUK BPALLATEIbHOTO IBUKEHUS TBEPAOTO
Tena. OnpeneneHue CKopocTeil U YCKOPEHUN TOUYEK Tella IIpU
BpallaTeIbHOM ABMKeHUU. [IpeobpazoBanue mpoCcTeHIuX IBUKEHHMI
TBEPAOTO Tea.

4,5,7,8

Il1ockoe nBUKeHUE TBepAOro Tesa. OnpeaeseHne CKopocTe u
YCKOPEHHH TOYEK TBEPJIOTrO TeJIa MPHU INIOCKOM ABMKEHHH. [1nanbl
CKOPOCTEH U YCKOPEHUI. MTHOBEHHBIN HEHTP CKOpOCTEH. MTHOBEHHBIN
LICHTP YCKOPECHUM.

4,5,7,8

CoxHO€ NBU/KEHHE TOYKH. YPAaBHEHUS ABUKCHUS U TPACKTOPHUS
TOYKH IIPH CI0KHOM JiBHKeHUU. CiioxxeHue ckopocteil Touku. CloxeHue
YCKOPEHHUI TOUKH MPHU IEPEHOCHOM MOCTYNATEIbHOM JIBU)KEHUMU.

CriokeHue YCKOPEHUM TOYKHU ITPH MIEPEHOCHOM BPAIlaTeIbHOM JIBUKEHUU.

4,5,7,8

IIpsimasi u oOpaTHasi 3a1a4u AUMHAMMKH TOYKHU. OnpeeseHue CH 1o
3aIaHHOMY JBMKEHUI0. Ompeenenre napaMeTpoB IpsIMOJIMHEMHOTO
MBUKEHUS TOUKH T10 33JJaHHBIM CHJIaM (IIPU TIOCTOSIHHOMW CHUJIE; TIPU CUJIE,
3aBUCALIEN TOJIBKO OT BPEMEHHU; IIPU CUJIE, 3aBUCSILEN TOJIBKO OT
MOJI0KEHHSI TOYKH; TIPU CUJIE, 3aBUCSIIEH TOJIBKO OT BPEMEHH).
OrnpeziesieHrne nmapaMeTpoB KPUBOIMHEHHOTO ABUKEHUS TOUKH 110
3aJJaHHBIM CHJIaM.

4,5,7,8

HecBoOognoe n oTHOCHTENbHOE ABUKeHHS TOYKH. CocTaBiieHUE U
pemieHue 1udpepeHnnanbHbIX YpaBHEHUN JBUKEHHS TOUKH B CITy4yae
HECBOOOHOTO M OTHOCUTEIBHOTO JIBUKEHUS.

4,5,7,8

IIpamoanHeiinbie Koedanusa ToUkH. CBOOOTHBIE HE3aTyXaroOIINe
kosneOanusi. CBOOOHbBIE 3aTyXatole Kojaebanus. BoiHyxaeHHbIe
kosiebanus. Ciyyail pe3oHaHca.

4,5,7,8

I'eomeTpust Mmace. OnpeneneHue NoI0KEHUS LIEHTPa Mace
MEXaHUYECKON cucTeMbl. OnpeneneHue MOMEHTOB HHEPLIUH TBEPBIX TEJ.
ITpumenenue teopemsl I tolirenca-1llrerinepa.

4,5,7,8

TeopeMbl 00 U3MEHEHUH KOJIHUYECTBA IBUKEHUSI MATEPUAJTIBLHOM
TOYKHU U cucTeMbl. Teopema 006 U3MEHEHUH KOJIMYECTBA IBHKEHUS
MaTepuaibHOU TOUYKH. [IpmMeHenne TeopeMbl 00 M3MEHEHUH KOJHMYeCTBa
TBMOKEHMS K MCCIICAOBAHUIO ABMKCHHUS MEXaHUUYECKON CUCTEMBI U
TBepaoro Tena. uddepeHnnanbaoe ypaBHEHHE MOCTYMATEIBHOTO
ITBHKEHMUS.

4,5,7,8

Teopembl 00 U3MEHEHUH MOMEHTA KOJIUYECTBA JIBUKEHUSA
MaTepUaJIbHONH TOYKH U KHHETHYECKOT0 MOMEHTA MeXaHNYeCKOoi
cucreMbl. Teopema 00 U3BMEHEHUU MOMEHTA KOJIMUECTBA JIBHKECHUS
MaTepHaabHOi ToukH. [IpuMeHenne TeopeMbl 00 H3MEHEHUU
KHHETHYECKOI0 MOMEHTA K MCCIICOBAHHUIO ABMKCHUS MEXaHUUECKOU

4,5,7,8




cUCTeMBI M TBepzoro Tena. uddepennnanbHoe ypaBHEHHE BpALLEHUS
TBEP/OI0 TeJla BOKPYT HEMOABM)KHOM OCH.

TeopeMa 00 U3MEeHEeHHH KHHeTHYeCKoii IJHEPIrui CUCTEMBI. TeopeMa
00 U3MEHEHNH KMHETHYECKOM OHEpIrun MaTepHaHBHOﬁ TOYKH. MOI_HHOCTB.
Kunetnueckas OHCPIUsA TBECPAOIr'o TCJIa B PA3JIMUHLIX ClIydasaX €ro
JIBHXKCHUA. PabGota u MOIOIHOCTH CHJI, ITPUIOKEHHBIX K TBEPAOMY TECIIY,
IMMpU MOCTYNAaTCJIbHOM U BpalllaTCJIbHOM IABMIKCHUAX TCJIA. HpI/IMeHeHI/Ie
TCOPEMBI 00 U3MEHEHNH KMHETHYECKOM OHEPI'UU K UCCIICAOBAHHUIO
IBMKEHHUS MEXaHUYCSCKOM CHCTEMbI U TBCPAOro TCJa.

4,5,7,8

IIpuiio:kenne 001IMX TeOpeM K JUHAMHUKE TBEPAOIro0 Teja.
CocraBieHue 1 UHTErpupoBanue auphepeHInalbHBIX YpaBHEHHH
MOCTYIAaTEIFHOT0, BPALIATEIFHOTO U INIOCKOTO ABMKECHUI TBEPAOTO Tela.

4,5,7,8

IpruHOMI BO3MOKHBIX NepeMeleHuid. CBS3U U X YPABHEHUS.
Knaccudukanus cszeil. BoamokHbie (BUPTyaJIbHBIC) IIEPEMELICHHUS
TOJIOHOMHOM cucTeMbl. Yucno creneneld cBOOOAbI TOJIOHOMHON CUCTEMBI.
[TpuHLMIT BO3MOXKHBIX niepeMenieHnid. Ornpeaeenne COOTHOEHUN
MEXIy cujlaMu B MexaHu3max. OnpeeneHie ypaBHOBEIIMBAOMINX CHIT
MexaHu3MOB. [I[pruMeHeHHe MPUHIIUITA BO3MOXKHBIX TIEPEMEILICHUM K
OTIpeIeNICHUIO PEAKINIl ONOpP COCTABHON KOHCTPYKIIMH.

4,5,7,8

Ipunuun Janamobepa. MeTo KHHETOCTaTHUKY.

4,5,7,8

IlepedyeHnnb 1a00paTOPHBIX PadOT - He MPEXYCMOTPEHbI Y4eOHBIM IIJIAHOM

3amaHus I CaMOCTOSATEIbHON PadOThI CTYACHTOB

Bonpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
YyacoB

Y4yeoHO-
MEeTOANYecKoe
odecrmeyeHue

2

3

Pa3zpgen 1. CTATUKA

OcHOBHBbIE TOHATHS M AKCHOMBI CTATHKH.

TeopemuquKue B80Nnpocyl.

Hpez[MeT CTaTUKU. OCHOBHI)IG IIOHATUS CTATUKU. OCHOBHI)IC 3a1a4u
CTaTHKHU. AKCUOMBI cTaTUKH. OCHOBHBIE BU/EI CBSA3EH.

1,2,3,6

Cucrema cXoasiluxcs cHJI.

Teopemuueckue 6onpochwi.

[TonsTHE cuctemsl cxomsamuxcs cuil. PaBHOgeHCTBYOIas CXOAAIIUXCS
cu. ['eomeTpuyeckuit 1 anreOpanueckuii Cocod onpeeIeHus
PaBHOJICVCTBYIOIIEH. Y CIIOBUSI PABHOBECHSI CUCTEMBI CXOASIIUXCS CUJT B
anredpandeckoil U reomeTpudeckoit popmax. Teopema o paBHOBECHH TPEX
HeTapaJlIeIbHbIX CUIL.

Pewenue 3aoau.

PaBHOBecHe TBEpABIX TEI MO AEUCTBUEM INIOCKOM CUCTEMBI
cxondamuxcs cui. Onpenenenre onopHbIX peakiuil. Pacyer miockoi
(dhepMBbI METOZIOM BBIpE3aHUs y3710B. PaBHOBECHE TBEPABIX TEI MO/
JIEUCTBUEM MPOCTPAHCTBEHHOW CUCTEMBI CXOISIIMXCS CUIL.

1,2,3,6

4,5,7,8

Teopust map cuJ.
Teopemuueckue 6onpochi.
CrnosxeHue AByX MapajjiebHbIX cui (IPUBEACHUE K
PaBHOJIEHCTBYIOILEN ).

[Tapa cwi. MomeHT napsl (Kak BEKTOp). MOMEHT CHIIBI OTHOCUTEIILHO
LeHTpa (Kak BeKTop). B3auMocBsa3p MOMEHTa apbl © MOMEHTOB CHUJI ITaphbl

1,2,3,6




OTHOCHUTEINIbHO MPOU3BOJILHOM TOUKHU. TeopeMbl 00 SKBUBAJICHTHOCTH U
CII0OKEHMHU Nap U ux ciaeactsus. [IpuBeaeHne npon3BoIbHON CUCTEMBI AP
K IIPOCTEMIIEMY BUy. Y CIIOBUSI PABHOBECHSI CUCTEMBI T1ap.

IIpuBenenne cucTeMbl CWJI K HEHTPY. Y CJIOBUS PABHOBECHUSI.
Teopemuueckue 6onpochwi.

Jlemma o mapaienbHOM nepeHoce cuibl. [IoHSITHE TIIaBHOrO BEKTOpA U
[JIaBHOIO MOMEHTa cUCcTeMbl ciil. OCHOBHAsI TeOpeMa CTaTUKH (TeopemMa
[Tyanco o nmpuBeaeHUU MTPOU3BOIBLHON CUCTEMBI CHJI K JJAHHOMY LIEHTPY).
YacTHble ciyyau NPUBEACHUS CUCTEMBI CHIL. Y CJIOBUSI PABHOBECUS
MIPOU3BOJIBHOM cucTeMbI cuil. Teopema BapuHboHa 0 MOMEHTE
PABHOJICHCTBYIOIICH.

1,2,3,6

Ilnockas cucrema cuil.

Teopemuueckue 6onpochwi.

MoOMEHT CuJIbl OTHOCUTENILHO TOUKH (Kak ajareOpandeckas BeJIMYnHA).
MomeHT napsl (kak anredopanueckas BeauuuHa). [IpuBeaenue miockoi
CHUCTEMBI CWJI K IIPOCTENIIEMY BUAY. Y CIIOBHS PAaBHOBECHS IIJIOCKOM
CUCTEMBI CWJI. Y PaBHEHUSI PABHOBECHUS ITPOU3BOJIBHON IIIOCKON CUCTEMBI
cu (Tpu

¢dopmbl). CTaTHUECKU ONpEAeTUMbIE U CTATUYECKH HEOIIpeleIMMble
CHUCTEMBI TeJI. Y CIIOBHS pABHOBECHS pblyara. ¥ CTON4MBOCTb TeJIa IIPU
onpokupiBanuu. KoapduuueHt ycroitunpocru.

Pewenue 3a0au.

PaBHOBecue TBepABIX TeJ MOJ ACHCTBUEM IIPOU3BOJIBHOMN TUIOCKOM
cuctembl cuil. PaBHoBecue cucteM tei. OnpezeneHne BHyTPEHHUX
peakuuii. OnpeneneHne onopHbIX peakuuid. Pacuer mnockoii ¢epmsl
meTosioM ceueHuil (Purrepa). PaBHoBecue poruara. [lposepka
YCTOMYMBOCTHU TBEPJOTO TeJIa IPU JEHCTBUM OIPOKUBIBAIOIIEH
Harpy3KkH, orpe/iesieHine KodpUIMeHTa yCTOHUYNBOCTH.

1,2,3,6

4,5,7,8

Tpenne.

Teopemuueckue 60npochwi.

3aKoHBI TPEHUS CKOJIbKEHUA. PaBHOBECHE Tena Mpu HATUYUU TPEHUS
CKOJIbXKEHUS. YTOJ TPEeHUsI, KOHYC TpeHHs. PaBHOBecHe Tena mpu HATUYUU
TpeHUsI KaueHus. PaBHOBecHe TBEpAbIX TeJ NMPU HATUYUH TPEHHSI THOKUX
ten. Gopmyna Ditnepa.

Pewenue 3aoau.

PaBHOBecue Tena u cucTeM Tel MPH YUeTe TPEHUSI CKOJIbKECHHUS.
PaBHOBEcHE Tella Ha HAKIIOHHOM IIJIOCKOCTU. PaBHOBecue
MATUHAPUYECKUX U C(HEPUUECKUX TBEPABIX TEJN NMPU HATHYUUA TPEHUS
kaueHus. CONpOTUBIIEHUE NIEPEKATHIBAHUIO.

1,2,3,6

4,5,7,8

IIpocTpancTBeHHasi cuCcTeMa CHJI.

Teopemuueckue 60npochi.

MOMEHT CHIJIBI OTHOCHTEIBHO OCH. B3anMOCBSI3b MOMEHTA CHIIBI
OTHOCHUTEIIBHO OCH U MOMEHTA CUJIbI OTHOCUTEIIBHO TOUKH Ha OTOH OCH.
AHaJIUTHYECKOE OIPEeJIeTIeHNE IJIaBHOTO BEKTOPA U TJIABHOTO MOMEHTA
[IPOCTPAHCTBEHHOW CUCTEMBI CUJI. Y PaBHEHUsI PaBHOBECHSI IIPOU3BOJIBHON
IIPOCTPAHCTBEHHOMW cucTeMBbI cwil. Teopema BapuHboHa 0 MOMEHTE
PaBHOACHCTBYIOLIEH OTHOCUTEIIBLHO OCH.

Pewenue 3aoau.

Omnpenenenne rJ1aBHOTO BEKTOPA U TJIaBHOTO MOMEHTA CUCTEMBI CHIL.
[IpuBeneHne cucTeMsl CHII K JaHHOMY LEHTpY. IIpuBenenue cucremel cui
K IIpocTeiiemMy Buay. PaBHoBecHe TBEpABIX TEN U CUCTEM TEIl 101
NEHCTBUEM MPOU3BOJIBHON POCTPAHCTBEHHON CUCTEMBI CHUJI.
OmnpeneneHne ONOPHBIX U BHYTPEHHUX peakuuii. PaBHOBecHe 4aCTUUHO
3aKpEIJICHHBIX TBEPABIX TEI.

1,2,3,6

4,5,7,8




IeHTp THAXKECTH.

Teopemuueckue 6onpochwi.

LenTp napamiensHbix cuil. @opMysIbl A pajnyca-BeKTopa u
KOOPAMHAT LIEHTPA NapaJJIEIbHbIX CUJI. PABHOIEHCTBYIOIIAS CUIT TSIKECTH
TBepaoro Tena. Llentp Tspkectu TBepaoro tena. LlenTp Tsbxkectu
OJTHOPOAHOTO Tela (00beMa, TUTOIIa I, JIMHUK). LIeHTp TsHKECTH MIT0CKOn
¢burypsl. Llentp TspxecTu IMHUU. MeTo bl HaX0XKIEHUS IEHTPa TSHKECTH.
HaxoxxaeHne HeHTpoB TSHKECTH npocTermux ¢puryp. CrnocoOs
HAXO0XJICHUS EHTPOB TSHKECTHU Tell (MHTErpUpPOBaHUE, CUMMETPUS,
pa30ueHue, JOMOHEeHHE (CIIOCO0 «OTPULIATEIBHBIX) BECOB),
AKCTICPUMEHTAIBHBIN CIIOCO0).

Pewenue 3a0au.

Omnpenenenue MoyoKeHUs HEHTPa TAKECTU OJHOPOAHBIX TBEPABIX TEJ
Pa3IMYHBIMH CIIOCOOAMMU.

1,2,3,6

4,5,7,8

Paznen 2. KHHEMATUKA

KunemaTuka TOUKH.

Teopemuueckue sonpochi.

[Ipeamer u 3agaun kuHeMaTuku. CriocoOOBI 3aaHUs ABUKEHUS TOUKH.
CKOpOCTb U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOCO0E 3aJaHUS
nmerxkeHus. ['ogorpad ckopoctr Touku. CKOPOCTh U YCKOPSHHUE TOYKH ITPH
KOOPJIMHATHOM CITOCO0€ 3a/IaHusl IBMXKCHHS (B ICKAPTOBBIX
KOOpUHATax). EcTecTBEHHBIN TpEeXTPaHHUK, €CTECTBCHHBIC
KOOpAUHATHBIE OcH. LIeHTp u paanyc KpuBU3HBI TpaeKTOpuu. CKOPOCTH U
YCKOPEHHE TOYKH MPU €CTECTBEHHOM CIIOCO0€ 3a/IaHUsI IBHYKCHHUS.
YacTtHble ciiy4yau IBHXKEHUS TOUKHU. ['pauKku ABMKEHUS, ITyTH, CKOPOCTH
Y YCKOPEHHS TOUKH.

Pewenue 3a0au.

HccnenoBanue npsaMoJUHENHOTO JIBH>KEHUS TOUKH. MccnenoBanue
KPUBOJIMHEHHOTO JIBIYKEHUS TOUKH (OIMpeie]IeHHe TPACKTOPHH, CKOPOCTH
U YCKOpPEHHUsI, rojiorpada CKOpOCTH) MPU BEKTOPHOM, KOOPJIUHATHOM U
€CTECTBEHHOM CIT0c00aX 3aJaHus IBIIKEHUS TOUKH.

1,2,3,6

4,5,7,8

IIpocreiimme 1BUKEHUs1 TBEPAOIO TeJia.

Teopemuueckue 6onpochi.

[ToctynarenbHoe IBUXKEHUE TBEPAOrO Tena. Teopema o mocTynareabHOM
NMBUKEHUU. Y paBHEHHUS MMOCTYNATEIbHOTO JBUKEHUS TBEPJIOTO Tea.
BpamarensHoe JBUKEHHE TBEPAOIO Tella BOKPYT HETOABUKHON OCH.
'YpaBHEHHE BpallaTEIbHOTO ABMKEHUS TeNa. YTIIOBast CKOPOCTh U
YTJIOBOE yCKOpeHHue Tena (Kak anreOpandeckue BeluuuHbl). CKOPOCTh U
YCKOpPEHUE TOYKHU TBEPJOTO Teja, BPAIlAIOIIErocss BOKPYT HETIOABUKHON
ocH. BexkTopsl yrioBoil CKOPOCTH U yIII0BOTO YCKOPEHHUs Tena.
BekTopHble BEIpaKEHHS OKPYKHOM CKOPOCTH, BPaIIATEIbHOTO U
LEHTPOCTPEMUTENBHOIO YCKOpeHH. YacTHbIe ciyyan BpalaTelIbHOTO
NBUKEHMS Tea (paBHOMEPHOE U PABHOIIEPEMEHHOE BPALICHUE).
Pewenue 3a0au.

OmnpeneneHre KHHEMAaTUYECKUX TAPAMETPOB MOCTYNATETBHOTO
NMBUKEHUS TBeporo Tena. MccnenoBanue BpamaTeabHOro IBUKEHUS
TBEPJIOTO Tella BOKPYT HEMoABMXHOM ocH. [IpeobpazoBanue npocreimmx
NMBW>KEHUN TBEpAOTo Tena. [lepegaTounbie MEXaHU3MBI.

1,2,3,6

4,5,7,8

IL1ockoe ABUIKEHUE TBEPAOIo TeJia.

Teopemuueckue 60npochwi.

CBolicTBa INIOCKOTO IBW)KEHUS. Y paBHEHUS ABM)KEHUS IIIIOCKON
¢burypsl. PaznoxeHnue niockoro ABMKEHHs Ha OCTYNATEIbHOE JBUKEHHE
BMECTE C ITOJIFOCOM U BPALLIEHUE BOKPYT IOJIt0ca. TeopeMa 0 CKOpOCTAX
TOYEK MJIOCKOU (UTYpHI U €€ ciaencTBUA. MTHOBEHHBIHN LIEHTP CKOPOCTEH.
CriocoObI HaxX0X/IEHUS] MTHOBEHHOT'O IIeHTpa ckopocTelt. OrpeneneHue
CKOpOCTEH TOUEK INIOCKON (PUTYpHI C MOMOUIbI0 MTHOBEHHOTO LIEHTpa

1,2,3,6




ckopocteid. Teopema 00 yCKOpeHHUsX ToueK Tiockor (urypsl. [lonstue o
MTHOBEHHOM IIEHTpe YCKOpeHui. CrocoOb! ompeaeneHus MTHOBEHHOTO
IIEHTpa YCKOPEHUHN TJIOCKOHN (UTYPHI.

Pewenue 3a0au.

CocraBiieHne ypaBHEHUH IBUKEHUS TUIOCKON QUTypHI B €€ IIIOCKOCTH.
OrnipezesieHre CKOPOCTE TOUEK TBEPOTO Tella MPHU TUIOCKOM JIBUKEHUH.
OnpeneneHre yrioBoil CKOpocTd. MTHOBEHHBIN LIEHTP CKOPOCTEH.
OripeziesieHre YCKOPEHUM TOUEK TBEPJIOTO Teja MPH IIOCKOM JABUKEHUU.
OrnpeJiesieHre YriioBOro yCKOpeHusi. MrHOBEHHBIN LIEHTP YCKOPEHUH.

4,5,7,8

Cdepuueckoe 1BUKeHHE TBEPAOro TeJa.

Teopemuueckue 6onpochi.

Vel Ditnepa. YpaBHeHus chepudaeckoro qBuxkeHus. MTHOBEHHAS OCh
BpallcHUs. Y paBHEHHE MITHOBCHHOM OCH BpaIlleHHsI TBEPIOTO TeJia TPU
chepruvecKoM IBUKECHUHU. YTIIOBast CKOPOCTDb U YITIOBOE YCKOPEHHE Tela.
OnpezneneHne CKOPOCTE U yCKOPEHUH TOYEK Telia MpU ChepruaecKoM
NBIOKEHUH. Pacpenenenne cCKopocTeil Touek Tena npu chepuaeckoM
nBYOKeHUH. [TpoeKIK CKOPOCTH TOYKH TEJa Ha OCH JICKapTOBBIX
KOOpJAWHAT.

Pewenue 3a0au.

HccnenoBanue cheprudeckoro ABMKEHHUS TBEPIOTO Tela.
[MpocTpaHcTBeHHAs! OpUEHTAIMS Tella, YIibl Ditiepa.

JIBHKeHUsI CBOOOHOTO TBEPAOIO TeJa.

Teopemuueckue 6onpochi.

Paznoxenne aBmKkeHHs CBOOOTHOTO TBEPOTO Tella Ha MOCTYIATEFHOE
NMBU)KEHUE BMECTE C TIOJFOCOM M c(hepruecKoe ABMKEHHE BOKPYT TOJIIOCA.
YpaBHeHUs 1BUKEHUS CBOOOIHOTO TBEporo Tena. HezaBucumocTsb
BEKTOPOB YIJIOBOM CKOPOCTHU U YTJIIOBOTO YCKOPEHHSI CBOOOIHOTO TEJa OT
BbIOOpa mositoca. OnpeseseHne CKOPOCTel U YCKOPEHHUN TOUEK
CcBOOOTHOT'O TBEPOro Teja.

Pewenue 3a0au.

VYpaBHeHUs IBMKEHUS CBOOOAHOTO TBepaAoro tena. Onpenenenue
CKOPOCTEH U yCKOpEHUI ToYeK CBOOOIHOTO Tea.

1,2,3,6

4,5,7,8

CoxHO€ IBHIKEHHE TOYKH.

Teopemuueckue 60npochwi.

OTHOCHTENbHOE, NEPEHOCHOE U A0COTIOTHOE JIBU)KEHUS TOUKH. 3aJaHHe
CJI0’KHOTO JBMKEHUS TOUKHU. Teopema o cinoxxeHnu ckopoctei. Teopema o
CJIO’KEHUH ycKopeHuH (Teopema Kopurosnuca), KOpHOIMCOBO YCKOPEHUE.
Crnyyau OTCYTCTBHSI KOPHOJIUCOBA YCKOPEHHUSL.

Pewenue 3a0au.

VYpaBHeHust 1BUKeHUS TOUKU. ClOXKEHHE CKOPOCTEN U YCKOPEHUIN TOUKU
(ciydail mocTynaTeaIbHOI0 IEPEHOCHOTO ABMXKEHUSI, CiTydait
BpAaIllaTeIbHOT0 NEPEHOCHOTO JIBUKEHHUS).

1,2,3,6

4,5,7,8

CJ10:kHO€ IBHKEHHME TBEPAOIro TeJia.

Teopemuueckue 6onpochi.

CnoxxeHue noctynaTelbHbIX JBMKEHUN. ClloKeHHe BpallleHU TBepI0T0
Tea BOKPYT napayienbHbIX oceil. [lapa Bpamenuii. CroskeHue BpameHui
TBEPJIOT0 TeJla BOKPYT nepecekaronuxcs ocei. CioxeHue
MOCTYIATEeILHOTO U BpaIaTeIbHOTO JIBIKCHUH. BUHTOBOE MBIKEHHUE.
OO01muii cirydaid CIOKEeHHsI IBIKEHUI TBEpAOTo Tea.

Pewenue 3a0au.

CrnoxxeHue noctynaTeslbHbIX ABMAKEHUN. Cl0KeHHEe BpallleHuii TBEPAOTro
TeJa BOKPYT MapayiebHBIX oceil. MiccriemoBanne qBHKEHUS
MTAHEeTAPHBIX U U HEepeHIINATBHBIX 3y0UaThIX MEXaHU3MOB C
MATUHAPUIECKUME Kosecamu. CIIo)KeHre BpaIlleHuH TBEPIO0To Tema
BOKPYT IlepeceKaroimmxcs oceil. Mecnenopanue qBUKEHUS IIAHETAPHBIX U
muddepeHIHATBHBIX 3y0UaThIX MEXaHU3MOB C KOHMYECKUMHU KOJIECAaMHU.

1,2,3

4,5,7,8




CJ10’)KeHHE TOCTYNMAaTEeIbHOIO U BPAIlaTeIbHOTO JBH)KEHUI. BuHTOBOE
IBUKCHUE.

Paznen 3. IMHAMMUKA

BBenenue B imHAMHUKY. 3aKOHbI JUHAMHUKH.

Teopemuueckue gonpochwi.

[Ipenmer nuHAMUKH, OCHOBHBIE TOHATHS U onpeaesieHus. [IpocTpancTBo
Y BpeMs B KJIACCUYECKOWN MexaHUKe. ITHepuHalibHbIE CUCTEMBI OTCYETA.
3aKOHBI

nuHaMHKH (3aKoHbl ['amunes-Heprotona). MTHEpTHOCTh MaTepHaIbHBIX
ren. OcHOBHBIE 3a7a4n JUHAMUKH. OCHOBHBIC BUJIBI CHIT.

1,5

1,2,3,6

JuddepenunanbHbie ypaBHeHHs IBHKeHUsI CBOOOHOM TOYKH.

Teopemuueckue 60npochwi.

Huddepenunanbabie ypaBHEHHUS ABMKEHUS MaTEpPUAIbHONW TOUYKH.
Peienue nepBoi 3a7a4u AIMHAMUKY TOYKU. Perienne BTopol 3aiaun
MUHAMHUKU TOYKU IIPU MPSIMOJIMHEHHOM JBUKEHHUHU (CIIydau: OCTOSHHOM
CHUJIBI; CUJIBI, 3aBUCSILENH OT CKOPOCTH; CHJIbL, 3aBUCSILEN OT IOJIOKEHUS
TOYKH; CUJIbL, 3aBUCAILEH OT BpeMeHHU). EcTecTBEHHbIE ypaBHEHUS
NBUKCHMSI MATEPUAJIBHOM TOUKH. Pelenue BTOpoi 3ajau JUHAMUKY TIpU
KPUBOJIMHEHHOM JIBUYKEHUH TOUKH.

Pewenue 3adau.

Omnpenenenye cuil Mo 3aaHHOMY JBUKEHHIO TOUKH (Caydait
NPSMOJIMHEHHOTO IBUKEHUS, CIydaid KpUBOJIMHEHHOTO ABMKEHHUS).
CocraBienue 1 pemeHue JudpepeHnaIbHbIX yPaBHEHUN ABIKECHHS
CcBOOOTHON MaTepHaIbHON TOUKH (ClTyyau MPsIMOJIMHEHHOIO U
KPUBOJIMHEHHOTO JIBUKEHUS, CIIy4au MOCTOSIHHBIX U IEPEMEHHBIX CHII).

2,5

1,2,3,6

4,5,7,8

HecBo0ogHoe M OTHOCUTE/ILHOE IBUKEHUS] TOYKH.

Teopemuueckue 6onpocht.

HecBoboaHoe BrukeHne TOUKH. J{BUKEHHE TOUKH 10 331aHHON
HETMOABUKHOW KprBOi. OTHOCUTEIBHOE IBIKEHHE TOUKU. [oHsTHE
NEPEHOCHON M KOPHUOJINCOBOM CUJI MHEPLMH TOUKH. BinsiHue BpameHus
3eMJIu Ha paBHOBECHE U JBUKEHHE TEl.

Pewenue 3a0au.

Cocrasnenue u peuienue qudpepeHInaIbHbIX YpaBHEHUH IBUKEHUS
HECBOOOHOM MaTepuanbHOM TOUKHU (CIydan IpSIMOJIMHEHHOTO U
KPUBOJIMHEHHOTO JIBUYKEHUS, CITy4au MOCTOSIHHBIX U IEPEMEHHBIX CHII).
CocraBieHue u perieHre JudQepeHnnanbHbIX ypaBHEHUH
OTHOCHUTEJIBHOTO JIBU’KEHUSI MaTepUaIbHON TOUYKH.

1,2,3

4,5,7,8

IIpsiMosIMHeHHbIE KOJICOAHUSI TOYKH.

Teopemuueckue 60npochwi.

CBobonnble kKosebanus. CBOOOHBIE KOJIEOaHUS TPH HATUYUH TPEHUS
cKkoJbxkeHus1. CBOOOAHBIC KOJICOAHMS TIPH JIMHEHHO-BA3KOM
COIIPOTHUBIIEHUH. ATIEpHOMUECKOE ABHKEHIE TOUKU. BBIHYX/1eHHBIE
kosie0aHusl. BeiHyX/1eHHbIe KoJeOaHus PYU HaJIUYUU JTMHEHHO-BA3KOTO
CONIPOTUBIIEHUS CPEbl. AIEPUOANYECKOE IBUKEHUE TOUKU. S BIeHME
OueHui. SIBIIeHNE pe3oHaHca.

Pewenue 3aoau.

UccnenoBanue cBOOOHBIX KOJIeOaHU MaTEepHAIBHBIX Tell. Briusaue
Pa3JINYHBIX BUAOB CONPOTHUBIIECHHS HA CBOOOAHbIE KOIeOaHUs Tea.
BoinyxneHHsie konebaHus Tena. BnusHue pa3anyHbIX BUIOB
COIIPOTHUBIICHUS HA BBIHYKJCHHbIE KoseOaHus Tena. buenus, pe3oHanc.

1,2,3

4,5,7,8

BBenenue B IMHAMMKY MeXaHM4ecKoH cucrembl. ['eomeTpus mace.

Teopemuueckue eonpochwi.

Mexanuyeckas cucteMma. BHeniHre u BHyTpeHHue cuiibl. CBOMCTBA
BHyTpeHHUX cui. [luddepeHnnanbabie ypaBHEHUS ABUKCHUS CUCTEMBI.

1,2,3




Macca cuctemsl. LlenTp macc cuctemsl. OnpenesieHue KOOpAuHaT LEHTpa
MacC MEXaHUYECKOU CUCTEMbl. MOMEHTBI MHEPIIMH CUCTEMBI U TBEPIOTO
TeJia OTHOCUTENILHO OcH. Pannyc uHepiu. BeraucieHrne MOMEHTOB
WHEPIUU TPOCTEHIMX Te. TeopeMa 0 MOMEHTaX HHEPIIUU OTHOCHTEIBHO
napajuiebHbIX ocell (Teopema [toirenca-1lreitnepa). LlenTpobexHbIe

MOMEHTBI HHEPIIUHU. DILTUTICOU]] HHEPIUH. | TaBHBIE OCH U TJIaBHBIC
MOMEHTBI HHEPIIMH. BrIauciieHre MOMEHTa WHEPIIMU TBEPIOTO Tea
OTHOCHUTEIILHO

POU3BOJIbHOU ocH. [ToHsTHE O TEH30pEe WHEPITUH.

Pewenue 3a0au.

OmnpeesneHne TOJI0KECHUS IICHTPA MAaCC MEXaHUYECKOM CHCTEMBI.
Berurcnenne oceBbIX U IIEHTPOOSKHBIX MOMEHTOB HHEPIIHH OTHOPOTHBIX
TEJI U CUCTEM Tell.

4,5,7,8

Teopema 0 ABM:KEeHHH IIEHTPA MACC CHCTEMBL.

Teopemuueckue 6onpochi.

Teopema o nBmxeHUH 1eHTpa Macc. CreacTBus. 3aKOH COXpaHEHUS
NBY)KEHUS IICHTPa Macc.

Pewenue 3a0au.

[TpuMeHeHHe TEOpPEMBbI O IBUKCHUU IIEHTPA MacC K UCCIIETOBAHHIO
TIBUYKCHISI MEXaHUYECKOW CUCTEMBI Ml TBEPOTO Tea.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJIMYECTBA ABHKEHUS] MATEePHAIbHOI
TOYKHM U CHCTEMBI.

Teopemuueckue 6onpocbi.

KonnuecTBo n1BHKEHUS MaTepUaIbHON TOYKU. DJI€MEHTAapHbIN UMITYJIbC
cuibl. VIMITynbc MOCTOSIHHOM U TIepeMeHHOH cuiibl. Teopema 06 umitynbce
paBHOeHcTBYOIIEH. Teopema 00 N3MEHEHUH KOJTMYECTBA JIBHKCHUS
ToukH B TuddepeHransHoi u KoHeuHoi ¢popmax. KomuectBo
NBYOKEHUST MEXaHHMUYECKOU CCTeMBL. Teopema 00 n3MEHEHUH KOJIMYeCTBA
NMBIOKEHUST MEXaHHMUYECKOW cHCTeMBbl B T pepeHInanbHoi 1 KOHEUHOU
dbopmax. CrencTBusi. 3aKOH COXpaHEHHSI KOJIMYECTBA IBUYKEHHUS
MEXaHUYECKON CHCTEMBI.

Pewenue 3a0au.

[Tpumenenue TeopeMbl 00 N3MEHEHUN KOJIMYECTBA JIBXKEHUS K
WCCJICIOBAHMIO JBMKEHUSI MaTepuaIbHON Touku. OmpeiesieHrue riiaBHoro
BEKTOpA KOJIMYECTB JIBM)KEHUSI MEXaHUYECKOI cucTemsl. [Ipumenenune
TEOpEeMbl 00 U3MEHEHUU KOJTUYECTBA ABUKEHUS K UCCIEIOBAHUIO
JBUYKEHUSI MEXaHUUECKOW CUCTEMBI U TBEPAOIO TeJa.

1,2,3,6

4,5,7,8

TeopeMbl 00 H3MEHEHUN MOMEHTA KOJIUYECTBA IBUKEHUSI
MaTEePHATbHOM TOYKH U KHHETHYECKOI0 MOMEHTA MEeXaHHYeCKOM
CHCTEMBI.

Teopemuueckue 60npocbi.

MOMEHT KOJIMYECTBA IBUKEHUS MAaTEPUATIBHOM TOYKH OTHOCUTEIBHO
[IEHTPa U OTHOCUTEIHHO ocH. Teopema 00 U3MEHEHHH MOMEHTA
KOJINYECTBA ABMKCHUSI MAaTEpUAIbHON TOUKU. KHHETHYECKMI MOMEHT
MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO LIEHTPA U OTHOCUTEIBHO OCH.
Teopema 00 M3MEHEHUH KHHETHIECKOTO MOMEHTA MEXAaHUYECKOM
cucteMbl. CinencTBUs. 3aKOH COXPAHEHUS] KHHETUYECKOI0 MOMEHTa
MexaHnnueckoil cucremsl. Ckameiika JKykoBckoro. Heo0xoaumele ycnoBust
paBHOBecHs THO00M MEXaHHMUECKON CHCTEMBI.

Pewenue 3a0au.

[Tpumenenne TeopeMbl 00 U3MEHEHUH MOMEHTA KOJIMYECTBA JIBHXKEHUS K
WCCJICIOBAHMIO ABMKEHUS MaTepHabHOU ToUkU. OnpeneneHue
KMHETHYECKOTO MOMEHTA MEXaHUUECKOM cucTtemsl. [IpuMeHenune Teopembl
00 U3MEHEHHH KMHETHYECKOTO MOMEHTA K MCCJICIOBAHHIO IBUIKECHUS
MEXaHUYECKOW CUCTEMBI M TBEPAOTO TENA.

1,2,3

4,5,7,8




Teopema 00 U3MeHEeHUN KMHETHYECKOW JHEPTUH.

Teopemuueckue 60npochwi.

Pabota nocrosiHHOM cuibl. PaboTa mepeMenHol cuibl. Teopema o
pabote paBHOelcTBYOIICH. PaboTta cuitbl Tspkectu. Pabota cuisl
ynpyroctu. PaboTta mocrossHHON cuibl TpeHus. MomHuocTts. KoaddummeHt
II0JIE3HOTO AcicTBUA. KMHeTHYecKas S3HEprus MaTepruaaibHOM TOUKH.
Teopema 06 U3MEHEHUH KUHETUYECKOM SHEPTUU TOUYKHU B
Qg depeHnaIbHON 1 KOHEYHOH (popMax.

Pewenue 3a0au.

Brruucnienne paboThl 1 MOLTHOCTH MTOCTOSIHHBIX M IEPEMEHHBIX CHIL
[TpumeHneHnue TeopemMbl 00 U3MEHEHUN KHHETHYECKON PHEPTHH K
VCCJIEJOBAHMIO JIBUJKEHUSI MaTEpUAIbHON TOUKH.

Teopemuueckue 8onpocbi.

Kunernueckas 3Heprusi MEXaHUUECKON CUCTEMBI U CIIOCOOBI €€
BBIYKCIICHUS. BpIuncieHne KNHETHYECKOM SHEPTUH TBEPIOTO Tena B
pa3IMYHBIX CIIy4asx ero JABMKeHus. PaboTa 1 MOIIHOCTb CHUJl,
MPUJIOKEHHBIX K TBEPJIOMY TNy, IIPU NOCTYNATEIbHOM U BpalllaTeIbHOM
NBUKEHUSIX. PaboTa cuil TSHKECTH MEXaHUYECKOM CUCTEMBI U TBEPIOTO
Tena. Pabora BHyTpeHHUX cuJi TBepAoro Tena. Teopema 06 U3MEHEHUH
KMHETUYECKON IHEPTUN MEXAHUYECKOU cucTteMbl. [loTeHInanpHas
SHeprus. Beluncinenne noTeHIMaNbHOM SHEPTUH MEXAHUUECKOU CUCTEMBbI
U TBEPJOTro Teja. 3aKOH COXPaHEHUS MOJHONW MEXaHUYECKON SHEprun
CHUCTEMBI.

Pewenue 3a0au.

Brluncnenne KHHETUYECKOW SHEPTUM MATEPUAIbHBIX TEN B Pa3JIMUHbIX
CIy4asix IBWKCHUS. BbrunclieHne KHHETHYECKON YSHEPTUU MEXaHUIECKUX
cucteMm. [Ipumenenne TeopeMbl 00 U3MEHEHUH KMHETUYECKOM SHEPTUH K
VCCJIEJOBAHMIO JIBJKEHUSI MaTEpUAJIbHBIX T€J U MEXaHUYECKUX CUCTEM.

1,2,3,6

4,5,7,8

IIpuiio:keHue 00IUX TeOpeM K IMHAMUKE TBEPIOIo TeJa.
Teopemuueckue 6onpocht.

HuddepennunanbHble ypaBHEHHS TOCTYNATENBHOTO JBM)KEHUS TBEPIOTO
tena. J{uddepenimansHoe ypaBHEHHE BPAIIATEIBHOTO JIBHXKECHUS
TBEPJIOTO TeJla BOKPYT HEMOABWKHOM ocH. [luddepeHunanbabie
YpaBHEHHS TUIOCKOTO JBMKEHUS TBepAoro Tena. Juddepenimansabe
ypaBHEHMs c(hEepUUYECKOT0 IBHKEHUS TBEPOTO Tea.
JluddepennnanbHble ypaBHEHUS ABM)KEHHUS CBOOOJHOIO TBEPIOTO TeENa.
Pewenue 3a0au.

Cocrasnenue u penienue quddepeHIanbHbIX YpaBHEHUI pa3IudHbIX
JBY>KEHUH TBEPJIOTO Tela.

1,2,3

4,5,7,8

Ipunuun Janamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuia nHepIUU MaTepraIbHON TOUKH. [leHTpoOekHas 1 KacaTeapHas
coCTaBJIsAIOLIME CHIIbI HHEpUUU ToukH. [Tpuniun JanamOepa A TOUKU U
MEeXaHU4YeCKON cucteMsl. [IpuBeieHne cruil HHEPIMU TOYEK TBEPOTO TEIa
K IIpocTeiiieMy BUy (TJaBHbII BEKTOP U TJIaBHBI MOMEHT CHJI
uHepIun). JlnHaMudeckue peakiuu, IeMCTBYIOIIHNE Ha OCh
Bpataronerocs tena. Ciydail BpalieHus TBEpAOTO TENa BOKPYT €r0
TJIABHOM LIECHTPAJIBLHON OCH HHEPLUH. Y PaBHOBEIIMBAHNE BPALIAIOIINXCS
Tell.

Pewenue 3a0au.

[Tpumenenue npununa Jlanambepa K UCCIEIOBAHUIO JBI)KEHUS TOUKH.
MeToa KHHETOCTATHKHU JUTsl MaTepUalibHON ToukH. Onpe/eneHne rIaBHOro
BEKTOpa U TJIABHOI'O MOMEHTA CUJI MHEPLIMY MAaTEPUAIILHOIO Tela B
Pa3IMYHBIX CIy4asx ero ABMKEHUsA. MeTo KWHETOCTaTUKH IS
MEXaHUYECKOM cucTeMbl. OnpeneneHue JUHaAMUUECKUX peaKkIui
NOJIUIMITHUKOB BPALIAIOIIErocs Tena.

1,2,3,6

4,5,7,8




JJieMeHTapHAasi TeoOpus yaapa.

Teopemuueckue 60npochwi.

OCHOBHBIE NOHATHUSA U ONIPENETICHUs TeopuHn yrapa. OCHOBHOE
ypaBHeHHE Teopuu ynapa. [lomymenus teopun ynapa. O0mme TeopeMsl
TEOpHHM yjapa. Y ap 1apa 0 HENOIBHXKHYIO MOBepXHOCTh. Koapduunent
BOCCTaHOBJICHUA. 1IpsiMOii eHTpanbHbIi yaap AByX Teil. IIpenenbHbie
ciydau. [Torepst KuHEeTH4ECKON PHEPIUH IIPU HEYIIPYTOM yJape IBYX Tell.
Teopema Kapho.

VY aap 1o Teny, UIMEIOIIEMY HENIOABIKHYIO OCh BpauieHus. LlenTp ynapa.

Pewenue 3a0au.

JlelicTBue yaapHOU CHIIbl HA MaTepUaibHyI0 TOUKY. [Ipsamoit
LIEHTPAJIbHBIN yap ABYX Tell. JlelcTBUE yIapHBIX CHUII Ha TBEPIOE TEJIO,
MMEIOLIEE HEMOABMKHYIO OCh BPAILCHUS.

1,2,3

4,5,7,8

IIpuHIHMI BO3MOKHBIX NepeMeleHn .

Teopemuueckue 60npochwi.

Cas3u u ux ypaBHenus. Knaccuduxanus csizei. BoamoxHbie
(BUpTyaJIbHBIE) MEPEMELICHHs TOJIOHOMHON cucTeMbl. Yucio creneneit
CBOOO/IBI TOJIOHOMHOW CHCTEMBI. [I[pHHIMIT BO3MOXHBIX MIEPEMEIICHHH.

Pewenue 3a0au.

Onpenenenuie TUMOB cBsi3eil. OnpeeneHne Yrcia CTerneHel CBo0OIbI
MEXaHUYECKOU crcTeMbl. OnpeieneHue COOTHOLEHNI MEX Ty BO3MOKHBIMU
nepeMelieHus MU cucTeMbl. [[puMenenne npuHInna BO3MOXKHBIX
NEpEMELICHUH K PELIEHUIO 3a/1a4 O PABHOBECHU CHJI, IPHIIOKEHHBIX K
MEXaHUYECKOM CHCTEME C O/IHOM CTerneHbIo cB000bL. [Ipumenenue
NPUHLIMIIA BO3MOXKHBIX IIEPEMEILEHUN K ONPEIETIEHUIO PEAKLIUHI OII0p
COCTaBHOM KOHCTPYKIINH.

1,2,3

4,5,7,8

OO011ee ypaBHeHHe TUHAMHMKH.

Teopemuueckue 60npochwi.

[TpuHIMIT BO3MOXKHBIX NTEPEMEIEHUH B Cllydae ABH)KCHUS CUCTEMBI.
O61ee ypaBHeHue nuHaMUKU. OO00IIEHHbIE KOOPIMHATHI U 0000LIEHHbIE
CKOPOCTH MexaHu4ecko cuctembl. O000meHHbIe cuitbl. O01Iee
YpaBHEHHE JUHAMHUKHU B 00OOOIICHHBIX CHIaX. Y CIIOBHS PaBHOBECHS B
0000IIEHHBIX KOOPMHATAX.

Pewenue 3a0au.

Omnpenenenre 0000IEHHBIX CHII MHEPIIMU B CUCTEMAX C OJHOU U ABYMS
creneHsaMu cBoOoabl. [Ipumenenune o01iero ypaBHeHUS TUHAMUKH K
MCCIICIOBAHUIO IBHKCHUS MEXaHUYECKON CUCTEMBI C OJHOM CTEIIEHBIO
cB0OOBI. [IprMeHeHne 001Iero ypaBHEHUS JUHAMHKY JIJIST OTIPEICTICHUS
BHEITHUX BO3JCHCTBHUI U apaMeTPOB MEXaHUYECKOW CUCTEMBI.

1,2,3

4,5,7,8

MuddepeHunanbHble ypaBHeHHs IBHKEHUsI CUCTEMbI B
00001IEHHBIX KOOPANHATAX.

Teopemuueckue 60npochwi.

Omnpenenenre 000OMIEHHBIX CUIT B CHCTEMaX C OJHON U IBYMSI
cTeneHsiMu cBo0oIbl. Jlnddepennnanbable ypaBHEHUS ABHKEHUS
MEXaHUYECKOM CUCTEMBI B 0000IIIEHHBIX KOOPANHATAX (YpaBHEHUS
Jlarpanyka BToporo ponaa). Kunernueckuit morenmuan. aTerpan sueprun
U IIUKJINYECKHE KOOPIUHATEHI.

Pewenue 3a0au.

BrisiBnenne 06001IeHHBIX KOOPAMHAT MEXaHHUECKOH CHCTEMBI.
Ornpenenenne 0000IEHHBIX CHUJT B CUCTEMAX C OJHOW M IBYMsI CTETICHSIMHU
cBobOoapl. CocTaBneHue ypaBHeHu Jlarpanka BToporo poaa st
MEXaHHYECKUX CHCTEM C OJHOU U IBYMS CTCIICHSIMH CBOOO/TBI.
[Mpumenenne ypaBHeHui Jlarpan:ka BTOPOro pojia K UCCIEeTOBAaHUIO
MBIDKEHUSI CHCTEM C OJHOM M IBYMSI CTENEHIMH cBOOO b1 OnpeneneHne
KMHETUYECKOTO MOTSHIIMAIa MEXaHUYECKOW CUCTEMBI.

1,2,3

4,5,7,8




MauJible K01e6aHHS CHCTEMBI 0KO0JI0 IMOJIOKEHHS YCTOHYNBOTO 2 1,2,3
pPaBHOBecCHS.
Teopemuueckue 60npochwi.
[TonsiTue 06 ycroitunBocTH paBHOBecHs. OIpeesieHue MOJI0KEHUH
paBHOBecHs cucTeMbl. Kputepnun ycTOMYNBOCTH MONOXKEHHUS PABHOBECHUS
cucTeMbl. Majsble cBOOOIHBIE KOJeOaH!sI KOHCEPBAaTUBHON CHCTEMBI C
OJITHOM CTENEHbI0 CBOOOIbI OKOJIO MOJIOKEHUSI YCTOMYUBOIO paBHOBECHS.
HccnenoBanue cBOOOAHBIX KOJEOaHUI MEXaHUYECKOH CUCTEMBI C ABYMS
CTEIEHSIMH CBOOO/IbI OKOJIO MOJIOKEHHS YCTOMUMBOIO PaBHOBECHS.
Mauible 3aTyXarole U BbIHYKICHHbIE KOJIEOaHHsI KOHCEPBAaTUBHOM
CHCTEMBI C OZIHOH CTENeHbI0 CBOOOIbI OKOJIO MOJIOKEHUS YCTOWUMBOIO
paBHOBecHs. Maibie CBOOOJHBIE KOJIEOAHUSI KOHCEPBATUBHON CHCTEMBI C
NBYMs1 CTEIIEHSIMH CBOOO/IbI OKOJIO MTOJIOKEHHS YCTOHUMBOIO PaBHOBECHS.
Mauibie BBIHYKJICHHbIE KOJIeOaHHsI KOHCEPBATHBHOM CUCTEMBI C ABYMS
CTENEHSIMHU CBOOO/IbI OKOJIO MOJIOKEHUS YCTOHUMBOrO paBHOBECHS.
Pewenue 3a0au. 4578
HccnenoBanue cBOOOIHBIX MaJbIX KOJI€OaHUH MEXaHMUECKOW CUCTEMBI C
0JIHOM cTereHbl0 cB0OObI. VccnenoBanre BEIHYKACHHBIX MaJIbIX
KOJIEOAHNI MEXaHUUYECKON CHUCTEMBI C OJIHOM CTENEHbIO CBOOO/IBI.
HccnenoBanue cBOOOIHBIX MaJIBIX KOJIEOAHHIA MEXaHHUECKOW CUCTEMBI C
NBYMsI CTETIEHSIMHU cB0OOAbI. VcciienoBaHNE BBIHYK/IEHHBIX MaJIbIX
KOJICOAHNH MEXaHMYECKON CHCTEMBI C IBYMS CTETICHSIMHU CBOOO/IBI.

PacuerHo-rpaduyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMOTpeHa y4eOHbIM IJIAHOM

Oo0pa3zoBaTebHbIC TEXHOJIOTHHU
[lpu peanuzammm ydeOHOTO MarTepHaia Kypca HCHOJB3YIOTCS pPa3M4Hble 00pa3oBaTebHbIC

TEXHOJIOTHUH, CIOCOOCTBYIOIINE CO3/IaHUI0 aTMOC(ephl CBOOOTHOW M TBOPUYECKOW AMCKYCCHHM KaK MEXKIY

IpernoJiaBaTesieM U CTyJeHTaMH, TaK M B CTyJeHYecKo# rpymme. Llenbto mpu 3TOM sSBIsieTCs BBIpaOOTKa y

CTY/ZICHTOB HaBBIKOB U KOMITETEHIIUH, ITO3BOJISIONINX CAMOCTOSITETLHO BECTH UCCIIEIOBATEIBCKYIO U HAYIHO-

Hearoruyeckyro padory.

[lpu  w3yuenunm  jguctuiMHbBl  «TeopeTmdeckas  MEXaHWKa»  NPUMEHSIOTCS  CIEIYIOIIHe
o0pa3oBaTeNbHbIE TEXHOIOTHU:

—  KJIACCHYECKOE JIEKIIMOHHOE 00YYEeHHE C NCTIOIh30BAHNEM HATIISTHBIX TOCOOUIA;

— TpOBEJEHHE JEKIMN P MOAJIEPIKKE MYJIbTUMENINA,;

— TIpOBEJIEHWE NPAKTUYECKUX 3aHITUH C pPEIICHHEM IPUMEPOB Y JIOCKH, a TakKXKe IPH MOIICPIKKe
MYJIbTHUMEIHA, CAMOCTOSITENIbHOE PELICHUE 33124 00yJaloUIMMHCS B IPUCYTCTBUH IIPETOIaBaTes;

— MpoOJIEMHBIN TTOIXOT;

— Ppa3HOYpOBHEBOE O0y4YEeHHUE;

— CaMOCTOSITETIbHOE W3yYeHHE JTUCHUTUTMHBI OOYYarOIIMMHUCS TIPU TIOMOIMM YYEOHBIX II€YATHBIX W
9JIEKTPOHHBIX U3JaHUI;

—  WH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHH — B WHCTUTYTE HMEIOTCS CIICIUAN3UPOBAHHBIC
MOMEIICHUsT JJIi CaMOCTOSITENIbHONW pPaboThl, O0OPYJOBaHHBIE NEPCOHATIBHBIMH KOMIIBIOTEpAMH C
BbIXOZIOM B IHTEpHET U ¢ JOCTYNOM K 3JIEKTPOHHO-OMOINOTEYHOW CUCTEME;

— HMHTEPAKTUBHBIN III0OCCApUil IO TEOPETUUECKOM MEXaHUKE,;

— MEeTOIWYeCKHe yKa3aHus (B TOM YHCIIE B AJIEKTPOHHON (hopMe) MO pa3InIHbIM pa3jieiaM AUCIUTUTAHEI.

CamocrosiTenpHass padoTa CTyJIEHTOB MPOBOIMTCS IO/ PYKOBOJCTBOM IPETIOAaBaTENeH, C OKa3aHUEM

KOHCYJIbTAIMA U TIOMOIIH TTPH MOJITOTOBKE K KOHTPOJIBHBIM pa0b0TaM, BBITOJTHEHHH JOMAITHUX 3aaHuN

DoH/1 OLIEHOYHbIX CPECTB



@DOHJ OLIEHOYHBIX CPEICTB MO UCIUIUIMHE O00eCleYrBAeT MPOBEPKY OCBOCHUS ILIAHHPYEMBIX
pe3ysIbTaToB O0O0y4eHHs (KOMIICTCHIMH M WX WHIWKATOPOB) ITOCPEJICTBOM MEPONPHUATHH TEKYIIETo,
PYOSKHOTO M IIPOMEKYTOYHOTO0 KOHTPOJISA 110 JUCIUTIINHE.

CBsi3b MeXTy (OPMUPYEMBIMH KOMITETCHITUSAMHU U (hopMaMHU KOHTPOJISI KX OCBOCHHS MPEJICTABIICHA B
ClemyIoIel TabuIle:

HaunmenoBanue
Ne Konx n HauMeHOBaHME HHIUKATOpA HaunmenoBanue
n/m KOHTPOIMPYCMBIX JIOCTHKEHUS] KOMITETEHIIU I OLICHOYHOTI'O CPEJICTBA
pazzesoB (TEMbl)
Bxo0/1HOM KOHTPOJIb
1 | BxoaHoii KOHTPOJIb Bonpock! BxoxHOro
KOHTPOJIs (YCTHO)
ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
1 Cratuka 3- YKE-1 Pa3HoypoBHEBBIE 3a/1a41 U
V- VKE-1 3aaHus
B- VKE-1 PacuerHo-rpaduueckue
paboThl
YcTHsIi onpoc B popme
co0eceIoBaHNUs.
2 Kunemartuka 3- VKE-1 PasnoypoBHeBbIE 3amaun U
VY- VKE-1 3a/1aHus
B- VKE-1 PacuerHo-rpaduueckue
3-OI1K-2 paboThI
VY-OIIK-2 YcTHbI onpoc B popme
B-OIIK-2 cobeceoBaHus.
3 JnHamMuka 3- YKE-1 Pa3zHoypoBHEBbIE 3a7auu U
V- VKE-1 3a7aHus
B- VKE-1 PacuerHo-Tpaduueckue
3-OI1K-2 paboThI
VY-OIIK-2 YcTHblit onpoc B popme
B-OI1K-2 co0ece10BaHusl.
[TIpomexxyTouHas arrecrauus
1 | Dxsamen VKE-1, OIK-2 Bonpockr i oksameny
(ycTHO)

BxoaHoii KOHTPOJIb ITpeTHa3HAUEH /Il BBISBJICHUS POOEIOB B 3HAHUSX CTYIEHTOB U TOTOBHOCTH UX
K ITOJIyYE€HHUIO HOBBIX 3HaHUH. OLIEHOYHbIE CPECTBA JUIsl BXOJHOI'O KOHTPOJIS MPEACTABISAIOT cO00il BOIIPOCHI,
KOTOpBIE 33JIal0TCS CTYJEHTaM B YCTHOMU (opMme.

Bomnpocsl k codecenoBaHUIO

MareMaTHka

Teopema [Tudaropa.

Teopema o nuHE TUaroHaIy NPSMOYTOJIBHOIO Mapauleenunesa.
Teopema cuHyCOB.

Teopema KOCHHYCOB.

JlinHa OKpy>KHOCTH. [[TMHA Tyru OKpY>KHOCTH.

[Tnomanu mpoctedmux Guryp.

OOBembl MpocTEHIINX TEII.

BekTtop. CiioxeHne BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO.

© o N A~ LDNRE

IIpoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOCKIUAX.
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13.
14.
15.

16.
17.

18.

19

20.
21.
22.
23.

24

. CkansipHO€ IPOU3BENIEHUE IBYX BEKTOPOB.
11.
12.

BexTopHoe mpousBeieHne IByX BEKTOPOB.

cucrema koopanHat. @opmyIel mepexosia OT OTHON CUCTEMBI KOOPANWHAT K APYTOM.
JleficTBUs HaJ| BEKTOPaMH, 3aJaHHBIMU CBOMMH KOOPJIMHATAMH.
[TpousBonnas ¢pynkuuu. Tabnauma npou3BOIHBIX.

(GyHKINH, TapaMeTPUYECKH 3aJaHHON (PYHKITUH).
Heomnpenenennslit uarerpain. Tabmuiia HHTETpajoB.

UHTErpaa, Ipou3BOHAs UHTErpaja, UHTErpail CyMMBbI).

Omnpenenennpiii uaTerpain. ®opmyna Herorona-JleliOnua.

. Kparnble uHTErpabl.

KpuBonunelinsiii uaterpain 1-ro u 2-ro poaa.

Huddepenunansupie ypaBHeHHS. [1opsiok ypaBHEHUSI.

Oo1ee petieHye (MHTErpal) 00bIKHOBEHHOIO JU(PGEpEeHIIMATBHOIO YPaBHEHHUS.

CYIIIECTBOBAHUH M €IMHCTBEHHOCTH perieHus 3anauu Komm.
. OcHoBHbIE BUABI TU(PPepeHInaTbHBIX YPAaBHEHUN U METOJIbI UX PEIICHUS.

Puzuka

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

40
41
42

Cucrema orcuera. [loHATHE CKOPOCTH U YCKOPEHUS TOUKHU.

VYrioBas CKOPOCTb U YIJII0BOE YCKOPEHHUE TBEPAOIO Tela.

IIepBebiit 3ak0oH HproToHA. MIHEpLIMAIBHBIE CUCTEMBI OTCYETA.

Bropoii 3akoH HeroTona. THEpTHOCTE MaTEpHAIIBHBIX TEIL.

Tpernii 3akoH HproTOHA.

Heunnepunaneuelie cuctemsl orcyeta. CHUIIbl HHEPLMH.

3aKkOH BCEMUPHOTO TAroreHus. Cuia TSKECTH U BeC Tela.

Tpenne. Cuna Tpenus. 3akoH AMoHTOHa-Kynona.

Mexannueckas cuctemMa. BHenHue U BHyTpeHHue cuiibl. M3onupoBaHHas cucreMa.
3aKOH COXpaHEHMs UMITYJIbCA.

DHeprusi, paboTa, MOITHOCTb.

3aKOH COXpaHEHUS SHEPTUU.

VY nap abconoTHO yIIPYTruX U HEYNPYTUX Te.

MOMEHT MHEPLIMH TBEPAOTO TeJla OTHOCUTEIBHO OCH.

3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

. Jledopmanuu TBepaoro Tena. 3akoH I'yka.

. JlaBnenue B )kuIKOCTH U rasze. 3akoH Ilackand. 3akon Apxumena.

. JIBMKeHue TeN B )KUJKOCTAX U Ta3ax. JloboBoe conporusnenue. [lonpemuas cuna.

HaueprarteqbHasi reoMeTpHUs U HHKeHePHas rpaguka

43
44
45
46
47
48

. Meron npoexkuuii. IIpsMoyroyibHOe MPOELUPOBAHKE.

. IIpoenmpoBanue orpeska npsimoi. Criocod NpsMOyToJIbHOTO TPEYTOJIbHUKA.

. B3auMHo€ 1nos10keHue NpsAMON U IJIOCKOCTH. YTOJI MEXAY MPSMOH U IUIOCKOCTBIO.
. Ilogo6ue. LlenTpanbHas U 3epKajbHasi CHMMETPHSL.

. [TocTpoenune npoeKuii OKPyKHOCTH.

. BunroBas nuHus.

YactHoe pemieHHe OOBIKHOBEHHOTO auddepeHnnansHoro ypaBHeHus. 3amaua Komm.

HpﬂMOYl"OJ'IBHaH ACKapToBa CHUCTEMA KOOpPAHHAT. HOJ'IHpHaH CUCTEMA KOOpAMWHAT. I_II/IJ'II/IHI[pI/ILIeCKaH

[IpaBuiia BeIYMCIIEHUS IPOU3BOIHOM (IIOCTOSIHHOM BEJTMYMHBI, CYMMBI, IPOU3BEIEHUS, APOOH, CI0XKHON

OcHOBHBIE CBOWCTBAa HEOIpPENEIeHHOr0 HWHTerpana (uHTerpan auddepennuana, nudpdepeHman

Teopema o



49. TToBepXHOCTH U TeJia BpaIlleHHs.
50. AKCOHOMETPUYECKNE MPOEKIIHH.
Ol.leHO‘IH])Ie Cpeacrea AJsl TEKYIIEro KOHTPOJIsA

Texymuil KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIIAEMbIII MOHUTOPUHT YPOBHS YCBOCHHS 3HAHUU U
(GopMHpOBaHUS YMEHUH U HAaBBIKOB B TEUCHHME ceMecTpa. TeKyluil KOHTPOJIb 3HAaHUM, YMEHUH U HaBBIKOB
CTYAECHTOB OCYILECTBJIETCS B XOA€ Y4YEOHBIX (ayAUTOPHBIX) 3aHATHHA, NMPOBOAMMBIX I10 PAaCIUCAHMIO.
dopMaMu TEKYIIETO KOHTPOJIS SIBISIOTCS BBINOJHEHHWE KOHTPOJBHBIX PadOT U JOMAIIHUX PacyeTHO-
rpadudeckux padoT.

B kauecTBe OLIEHOYHOTO CPEJICTBA aTTECTAllMM pa3jiela UCIOJIb3YKOTCS YCTHBI ONpPOC, UTOrOBas
KOHTpOJIbHAs padoTa.

JUId IpOMEKYTOYHOM aTTeCTalMu INPEAYCMOTPEHBI 3K3aMEHALMOHHBIE BOIPOCHI M MPAKTUYECKHUE
3aJaHusl.

Crynentsl 3a0uyHOW (opMbl OOy4YeHHs BBIIOJHIIOT KOHTPOJIBbHYIO paboTy. 3ajaHus K
KOHTpOJbHOM pabote mnpuBeneHsl B MOC. BrpinosHeHHe KOHTPOJIbHOM pabOThl MO3BOJSAET 3aKPENUTh
TEOPEeTUYECKUM Marepuan Kypca. PemieHue 3agady KOHTPOJIBHONH pPAaOOTHI SIBISIETCS MPOBEPKOM CTENEHU
YCBOEHHUS CTYJEHTOM TEOPETUYECKOrO0 Kypca, a pPEeLEeH3MM Ha padoTy IOMOralT eMy JA0paboTarh U
IIPABUJIBHO OCBOUTH PA3JIMYHbIE pa3/Iesibl Kypca TEOPETUUECKON MEXaHUKa.

BapuaHT 3agaHusi KOHTPOJIBHON pabOThI ONPEAEsAETCS B COOTBETCTBHH C IMOCICAHUMU 2 mudpamMu
3a4ETHOM KHIKKHU CTYJIEHTa, KOTOPBIE SIBISIOTCS IU(PPOM, IO TaOIUIIE U1l KOHTPOJIBHBIX padoT.
Pa3zgen 1
IIpumep koMIIeKTa 3a1a4 0 pa3aery 1

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

T lapunpueii  tpéxsennnk  ABC
VIAepKIBaeT B PABHOBECIHI IPY3, MOABEIICH-
uuiii k mapuipromy Gonty C . Bec rpysa

c Q=6,7H . 3amamm yrmr & =60° u
B =45°. Cauras crepwan AC u BC

Ol'lpC,Z[SJIIITL MOJVIb CILTBL E

~
HATSDKEHIDI Tpoca B( II HATAKECHIIE

mpoca AC - F,. B monoxexm

a c 3 =7
pasuopecnt  yrsl o =30° u

B =75, cuma F, =10H .

HEBECOMBIMIL, ONPENEINTh YCIIIE B CTEPXK-

Ouax AC u BC.
3agaua 2.3 3anaua 2.4

Iea memecompix crepxui AC u

al al OmnpememnTs CAKIIITFO
BC' coenunens! & Touke C 1 mapHupHO pezem peaxtt
- crepxus AC, yaepxusatome-

ro B paBHOBeCHIH IPy3 | BecoM
14 H ¢ noMolbr0 LEMH, HaMo-
TaHHoil Ha Oapaban D m mepe-

npukperientl k nory. K mapaupy C
momeeren Tpy3 P . OmpeaemnTs peak-
mmo crepxus BC, ecom yemme B
crepxke  AC passo 43H . yrom kuHyTOl uepe3s Gmox (. ecim

o =060°, B =30° Oupemennrs Tax-

yro1 o =30". Onperemns

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

3adauu peKoHCmpPYKMuUBH020 ypOBH:
3agaua 2.5 3agaua 2.6

Omuopoxmsii map Becom 1217
YIIepKUBAETCA B PABHOBECIII Ha TTajl-
Koif HAKIOHHOI IUIOCKOCTI ¢ TOMO-

Onnopoxusii map Becom 40H
OmMpaeTcs Ha [BE IUTOCKOCTIL, TIepe-
cexarormieca mog yraom o = 60° .
OmnpenennTs JaBeHIe Mapa HA Ha-
KIOHHYIO ITOCKOCTE I HA BEPTIKATE-
HYIO ITOCKOCTb.

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

o = 60°. Ompenenuts Takxke HaTiA-

enne BepeBkn AB

3anaua 2.7 3amauya 2.8




Bec oaHOpoaHoli  roprsoH- . LA Wsornyeiii crepxens ABC mpu-
. B TambHoll Gankn  AB  pasen L B C4 (‘;\ KpEILTeH K IOy TMOCPEICTBOM IMIapHIIpa
T 180H . 3aman yron o =45°. ] P & A . a apyroii ero xonen C cBoGoano
4 OnpenemiTs peakiil  I[IapHI- R OIIIPAeTCs Ha INAJAKYIO IIOCKOCTh, 00-
paA nmapuupa B . s pasytomyio yron o =45° ¢ ropuzon-
I ToM. OmpeemIT Peakiim mapHipa 1
P IUTOCKOCTII, €T Ha CTepiKeHb feficT-

-177257 pyercirma - =10H .

3adauu meopueckozo ypoens

3agaua 2.9 3agaua 2.10
Tpu crepxus AC ., BC n Ipu crepxua AQ. BO n
DC  coemmeHs mapHIpHO B CO  coemmennt B mwapunpe (.
touxe C . Ompenemuts ycime OnpefemiTe  Peaklilo  CTCpHKHA
B crepae DC . ecnr 3anamst CO ., posnnkapomyio mox aeficTei-

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

CA B INIOCKOCTIT _\‘OZ S

¥ mapanpy (), ecanm paccTosHnA
AB=A0=AD. Cuna F ma-

mpasnena o OF .

3agaua 2.11

C Tpu crepxus AO. BO u
‘ CO mapHIpHO-cTepKHEBOIT KOH-
cTpykinm coemHensl B Touke O
K KOTOpoii TpITOKeHa CIUla
F =18H . Onpenemuts yeimis B
crepxuax A0, OCuOB . ecm
yraer o = 30°, 3 = 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 3axanus K pacueTHo-rpaguyeckum padoram no pasaenay 1
PI'P C1. Onpenesnienue yCWINii B CTEP:KHSX IJIOCKOi (pepMbI (TeMa 2)

3amaHa cxeMa pacueTHas IIIocKoi ¢epMbl. Pazmeps! nanbl B MeTpax. TpeOyeTrcst onpeaenuTh peakiuu

OIIOp U YCHUIIMA BO BCCX CTCPIKHAX (I)CpMIJI.



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

Ixana oneHUBaHUs pacuyeTHO-rpaduyecKkux 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 pa3zgen TeopeTuyeckord MexaHUKH. OCHOBHBIE TIOHATHS CTATUKH (paBHOBECHE Teja, CHIIa,
JUHUS  JEUCTBUSL CHWIIBI, CHCT€Ma CHJI, CBOOOJHOE TelO, OJKBHUBAJEHTHbIE CHUCTEMBI CHII,
PaBHOJIEHCTBYIOIIAs CHCTEMbI CHJI, YPaBHOBEILLIEHHAsl CHCTEMa CHJI, ypaBHOBEUIMBarouias cuia). JlBe
OCHOBHBIE 33J1a41 CTATUKU.



16.
17.
18.
19.
20.

21.
22.
23.

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

33.
34.
35.
36.
37.

38.

AKCHUOMBI CTaTUKHU U UX CJIEICTBUSL.

[TonsTuss HECBOOOMHOTO Tena M CBs3el. Pa3jeneHuwe cuin Ha aKTUBHBIE CHJIBI U PEAKIMH CBS3CH.
Axkcuoma (mpuHImN) ocBoOox1aeMocT. OCHOBHBIE BUJIBI CBSI3EH U X PEAKIUU.

Cucrema cxomsgmmuxcsi cuil. TeopemMa O paBHOAEHUCTBYIOIIEH CHCTEMBI CXOISIIUXCS — CHIL.
I'eomerpuueckuii u anreOpandecKuii CriocoObl ONPeIeICHUS PABHOICHCTBYIOIICH.

YcnoBus paBHOBECHUSI CHCTEMBI CXOIIHXCs cuil. ['eomeTpuueckas u anredpanyeckas GOpMbl yCIOBHIA
PABHOBECHSI CUCTEMbI CXOSIIIIUXCS CUJL.

TeopeMa 0 paBHOBECHH TpeX HEMapALICIbHBIX CHUIIL.

CnoxxeHue IByX NapajuieIbHBIX CHUIIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

Teopembl 00 SKBUBAJICHTHOCTH M CIIOKEHUU Map U UX CIEICTBUS.

. Teopema o npuBeeHUHN CUCTEMBI AP K MPOCTEHUILIEMY BUITY.

. YciioBUE paBHOBECHS CUCTEMBI T1ap.

. MOMEHT CHJIbI OTHOCUTENBHO TOYKHU (KaK BEKTOD).

. B3auMocBs13p MOMEHTa Mapbl © MOMEHTOB CHJI TIAphl OTHOCUTEIILHO MTPOU3BOJIbHOM TOUKH.

. JleMMa 0 napaiensHOM niepeHoce cuibl (JJemma [lyanco o npuBeeHUH CUITbl K TaHHOMY LEHTPY).

. [loHsITHS TJIAaBHOTO BEKTOpPA M IIABHOTO MOMEHTA CUCTEMBI CUJI. AHAIMTUYECKHUI CIIOCO0 OompeeseHus

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

OcHoBHas Teopema cTaTukH (TeopeMa IlyaHco o npuBeIeHNN CUCTEMBI CUJI K JaHHOMY LIEHTPY).
YacTHbIe c1y4yau NpUBEIEHUS POU3BOJIIBHON CUCTEMBI CUIL.

VYcioBust paBHOBECHsI TPOM3BOJIBHOM CUCTEMBI CHII (TeopeMa).

Teopema BaprHboHa 0 MOMEHTE PaBHOACHCTBYIOIEN CUCTEMBI CHJI OTHOCUTEIBHO TOYKH.

[TonsaTre miockoi cucreMsl cuil. IIpuBenenue nNpou3BOIBHON IJIOCKOW CUCTEMBI CHII K MPOCTEUIIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKON CUCTEMBI CHIL.

MOMEHT CHIJIBI OTHOCUTEIHHO TOYKH (KaK anredpamyeckasi BEIMUNHA).

MowmeHT napsl (kak anredpanyeckasi BEJIMUMHA).

VYcnoBus paBHOBECUsI NMPOU3BOJIBHON IUIOCKOW CHCTEMBI CUJI. YPAaBHEHHS PABHOBECHUSA IIPOU3BOJIBHOU
TJIOCKOM CUCTEMBI CHIT (TP (POPMBI).

YcnoBue paBHOBECHS pblyara.

VYcnoBre ycTOMYMBOCTH TBEPIOTO TeNa Mpu onpokuasiBaHuK. Koadduuuent ycroitunBoctu.

IlonsTre TpeHUsI, BUJIbI TPEHUSI. 3AKOHBI TPEHUS CKOJIBKEHUSI.

Peakuuu HengeanbHbIX (ILIEPOXOBATHIX) CBSA3EH. YTou TpeHus. Konyc Tpenus.

PaBHOBECHE IPY HATMYMU TPEHUS CKOJIbKECHMUS.

Tpenue kaueHus. PaBHOBecHE NpY HAJIMYMK TPEHUS KaUCHMUS.

[ToHsiTHE MOMEHTa CUJIBI OTHOCUTEIIBHO OCH.

B3anMocBs3b MOMEHTa CUIIBI OTHOCUTEIBHO OCH U MOMEHTA CUJIbI OTHOCUTENIBHO TOUYKH Ha 3TOU OCH.
AHanuTHYECKOE OIpPEAEIECHUE TJIAaBHOTO BEKTOPAa M TJaBHOT'O MOMEHTa IPOCTPAHCTBEHHOM CHCTEMBI
CHIL.

YpaBHEHHUs paBHOBECHS IIPOU3BOJIBHON IIPOCTPAHCTBEHHON CUCTEMBI CHIL

Teopema BaprHbOHA 0 MOMEHTE paBHOJEHCTBYIOIIEH CHCTEMBI CHJI OTHOCUTEIIBHO OCH.

[lonsATHe cucTeMbl mapajuleNbHBIX CHI. TeopeMa O paBHOJAEHCTBYIOIIEH CHUCTEMBI MapauIeNIbHBIX W
OJIMHAKOBO HAMPABJICHHBIX CHIL.

[lonsTHe 1eHTpa cuUCTeMbl MapajieNbHbIX cuill (Teopema). PopMylnbl AJi BBIYUCIEHUS KOOPIMHAT
LIEHTPa CUCTEMBI [1apaJUIECIBHbBIX CUIL

PaBHozelcTByIOIAs CUIl TsKECTH TBepAOro Tena. [IoHarue nenTpa TsskecTu TBepAoro rena. GopMyiisl
JUISl BBIYMCIIEHUSI KOOPAMHAT LIEHTPA TSKECTH Tea.

OmnpeneneHrne KOOpPAMHAT IIEHTPA TSXKECTH OJHOPOJHOIO TBEPAOro Tena (LEHTP TSHKECTH oObeMa,
TIJIOIA TN, JIMHHH ).



39. Crioco0Obl onpeseneHus MOM0KEHHsI IIEHTPOB TSHKECTH Tell (MHTErpUpOBaHUE, CUMMETpPHUs, pa3OueHue,
CIOCO0 OTPHUIIATEILHBIX BECOB, SKCTIEPUMEHTAIBHBIN CITOCO0).
IIIkajia oneHUBaHUA 00yUalolerocsi Ha codeceJ0BaHNU Mo pa3jaeny 1

Bbanabl
peiTHHIO
BOH
OLICHKH

Teoperuueckoe colepkaHue IUCHUIUIMHBI OCBOEHO MOJHOCTHIO, 0e3 MpoOelos, 5
HEOOXO/JMMBIE NPAKTUYECKHE HaBBIKM pabOTBl C MaTepUAIIOM IOJHOCTBHIO
chopmupoBanbl. OOydalImUKCS HCYEPIBIBAIOIIE, MOCIEAOBATEIbHO, YETKO U
JIOTUYECKU CTPOMHO WM3JaraeT Marepuaj, yMEEeT TECHO YBA3BIBaTb TEOPUIO C
MPAKTUKOM, BIAJEET Pa3HOCTOPOHHMMM HAaBbIKAMU W IPUEMaMH BBIIOJHEHUS
MIPAaKTUYECKUX 3aJa4, IIPUYEM HE 3aTPYIAHSACTCA C OTBETOM IIPU BUIJOU3MECHECHHHU
3aJaHUM.

Teopernyeckoe coaepKaHWE NUCHUIUIMHBL OCBOEHO IIPAKTUYECKH IIOJHOCTBIO, 4
oOydaromuiicss TpaMOTHO W IO CYIIECTBY H3JlaraeT Marepuain, He JoImycKas
CYLIECTBEHHBIX HETOYHOCTEH, NMPABWIBHO MPHUMEHSET TEOPETUYECKHUE IIOJI0KECHUS
IpU pEIIeHWU TMPAKTUYECKUX BOMNPOCOB U 3aJay, BIAJCeT HEOOXOIUMBIMU
HAaBbIKaMU M IPUEMaMH UX BbIIOJIHEHHUS.

Teopernueckoe conaepkaHue AUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydaromuiics 2-3
MMEeT 3HAaHWS TOJbKO OCHOBHOIO Marepuana, JOIYCKaeT HETOYHOCTH,
HEJOCTaTOYHO  TpaBUIbHBIE  (POPMYIUPOBKH, HapylmieHuss  JIOTUYECKOU
MOCTICIOBATEIBHOCTH B HM3JIOKEHWH MaTepualia, HO MpoOeIbl HE HOCST
CYUIECTBEHHOT'O XapakTepa, HEOOXOAMMbIE MPAKTHUECKUE HaBBIKU pabOTBl C
OCBOCHHBIM MAaTE€pHajJOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOYYarOIIUIiCs
WCIIBITBIBACT 3aTPYJAHEHUS MIPU PEIICHUH NMPAKTHYECKHUX 3a/1a4.

Teopernueckoe coaepkaHHe AUCHUIUIMHBI OCBOCHO YACTHUYHO, OOydJaroImuics 0-1
JIOTYCKAeT CYIECTBEHHbIE OLIMOKH, HE BUIUT B3aWMOCBSI3M TEOPUM C IMPAKTHKOM,
HEOO0XO/AMMBIE TPAKTHUECKUE HaBBIKU paboOThl HE C(HOPMHUPOBAHBI, OOJIBLIIMHCTBO
MPEAYCMOTPEHHBIX paboyell mporpaMMoi JUCIHUIUIMHBI YYEOHBIX 3aJaHUi HE

ypOBeHL OCBOCHHA MaTepHuaJja

BBIMIONHEHO. HeoOxomuma JOMONHUTENbHAs CaMOCTOsITENbHAas paboTa Hax
MaTepHUaIoM Kypca.
Pa3znea 2
Ipumep KoMMJIeKTA 3a71a4 MO pa3aey 2
Tema 9

3adauu penpodyKmuenoz20 ypoeHs

3amauya 9.2
Touka HABWIKETCS MO MPSAMOM C TMOCTOSHHBIM

3amauya 9.1
JlaHo ypaBHEHHE JBWXKEHHS TOYKH X =

sin(wt). OnpenenuTh CKOPOCTh B OMIDKANTITHIA
10CJIe Hayala JBWKEHHMsSI MOMEHT BpeMeHH t ,
korna koopauHara X = 0,5 m. Omnpenenutsb
YCKOPEHHE TOYKH B ’TOT MOMEHT BPEMEHH.

2
yckopenueM a = 0,3 m/c”. Onpenenuts Ha4albHYIO
CKOPOCTb TOYKH, €CIM 4Yepe3 6 CeKyHI Iocie
HayaJja JIBM)KEHHUS! CKOPOCTh TOYKH CTaJla paBHOM 3
m/c.

3agaua 9.3
Touka JBUXKETCS MO MPSAMOM C YCKOPEHHEM
a = 0,5 M/c?. Onpenenutb, 3a Kakoe BpeMs
OyzeT mpoiiieHo paccTosiHue 9 M, ecnu pH fp =
0 ckopoctb Toukm Vo = 0. KakoBa Oymer
CKOPOCTh TOYKHU B 3TOT MOMEHT BPEMEHU?

3anavya 9.4
CKOJIBKO CEeKyH]| JI0JDKeH paboTaTh JBUraTelb,
KOTOpBIM cOOOIIaeT pakere yckopeHue 3g, 4ToObl
CKOpPOCTh pakeThl B MPSAMOJUHEWHOM JBHKEHHU
Bo3pocina ¢ 3 10 5 km/c?

3apgaua 9.5
3a/1aHbl YPaBHEHUS BIKCHUSI TOUKHU X = 2t,
y = 1 — sin(0,1t). Onpenenuts OnmKanIINin
MOMEHT BPEMEHH, KOT/Ia TOYKa MEPECceyeT OCh
Ox. OmpenenuTh TaKkKe CKOPOCTh TOYKH B

3agaua 9.6
[Ipoekius BeKTOpa CKOPOCTU TOYKH Ha OCh X Vy =
2cos(nt). OmpenenuTb KOOpPAMHATY X; TOYKHA B
MOMEHT Bpemenu t1 = 1 ¢, pu to = 0 koopanHara
Xo = 0.




9TOT MOMCHT BPpCMCHHU.

3agaua 9.7
JlaHbl IPOEKIIMK BEKTOPa CKOPOCTH TOYKH Ha
KOOpJHHATHbIE OCH: Vy = 3t, Vy = 2t2, vV, = t.
Onpenenuth MOAYJIb BEKTOpa YCKOPEHUS B
MOMEHT BpeMeHH t; = 1 ¢ W ero HampaBJICHHE
(HampaBJsIFOIEe KOCHHYCHI). PaccTostHuS TaHbI
B METPaXx, BpeMs — B CEKyHIax.

3agaya 9.8
Jlanbl ypaBHEHHUS IBMXKCHHUSI TOUKH: X = 0,3ty =
2t°. Onpenenutb, B Kakod MOMEHT BpemMeHH t
YCKOPEHHUE TOUKH PaBHO 7 cM/c? . OIPENCIUTh TakKe
CKOPOCTh TOYKHM B OTOT MOMEHT BpEMEHH.
Koopaunatsl X u Y 3aJjaHbl B CAHTUMETpPAX, BPEMsI — B
CEKyHJIax.

3agaua 9.9
[Tonoxenue TOYKU Ha IUIOCKOCTH
ompejensercs €€ paJMyc-BEKTOpOM T =

0,3t%T + 0,1t3]. OnpenenuTh MOAYJIh BEKTOPa
YCKOPEHHs TOUKH B MOMEHT BpeMeHH t; =2 c u
ero HaIpaBJICHUE (o HANPABJISAOIIUM
KOCHMHYycaM). PaccTosHUs TaHBl B METpax, BpeMs
— B CeKyH/Iax.

3agaua 9.10
Touka JBMXKETCS 1O OKPYKHOCTH COTJIACHO
YPaBHEHUIO S = 0,5t% + 4t. Haiiti monsoe YCKOpEHHE
TOYKM B MOMEHT BpEMEHM, Korjga €€ CKOpOCTh
nocturnet 10 m/c . Pagnyc okpyxxnoctu R =1 m.

3aoauu pexoHcmpyKmueHozo ypoeus

3amaua 9.11
KacarensHoe yckopenme touku a, = 0,2t
OrnpenenuTh MOMEHT BpeMeHHU 11, KOrjia CKOpOCTh
V TOYKH JTIOCTUTHET BenmuuHbl 10 M/c, eciu nipu ty
= 0 ckopocth TOukH Vo = 2 m/c. Kakod myTh
MIPOMIET TOYKA 3a 3TO BpeMs?

3amaua 9.12
Touka IBUKETCS 110 OKPYKHOCTH COTJIACHO 3aKOHY
s = bt — 0,4t2. Onpenenutb MOMEHT BpeMeHH 1, mpu
KOTOPOM HOPMAJIbHOE YCKOpEHHE TO4Ykd 8, = 0, a
TaKk)KE€ BEIMYMHY IIOJTHOTO YCKOPECHHS I 3TOTO
MOMEHTA BPEMCHH.

3adayu meopuecKko20 ypoeHs

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

TPAaCKTOPUU B MOMEHT BpeMEHH t1, IpH KOTOPOM
2

HOpMaJIbHOE YCKOpPEHHME TOYKH ap = 3 M/c”, a

TaK)Ke BEJIMYMHY IMOJHOI'O YCKOPEHHs TOYKU B

3agauya 9.14
IIo oxpyxHOCTH, pamuyc KOTOpoH I = 7 M,
JBIDKETCS TOYKAa COIacHo 3akoHy S = 0,3t4

OnpenenuTb MOMEHT BpeMeHM t;, Ipu KOTOpoM
2

HOpMaJbHOE YCKOPEHHE TOUKHU a, = 1,5 mM/c”, a Takxke

BEJIMYMHY IOJHOIO YCKOPEHUS TOYKH B 3TOT MOMEHT

OTOT MOMCHT BPCMCHU.

BPEMEHH.

Ikana oueHUBaHUA 32124 MO pa3jaeiay 2

Tpouent Banabl
BbinmosHe- | 84-100% | 66-83 % | 50-65% | 0-50 % . .
. N . . PeUTHHTOBOM
HUA | 3adaHMii | 3aMaHMii | 3aJaHMH | 3aJaHUI
YpoBeHb OUCHKH
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
YpOBHS
3anadu - TBOUECKOro | 5 5 g 152 | 0,75-15 | 0-0,75 0-2,5
YPOBHS
HTroro 0-5

IIpumep 3a1anus K pacueTHo-rpaguyecKuM padoram no pasaeiy 2

PI'P K1. OnpeaesnieHne CKOPOCTH M YCKOPEHHS TOYKH 110 3aJaHHBIM

YPaBHEHHUAM

[To 3amaHHBIM ypaBHEHUSM IBUXKEHHS TOUKH M TpeOyeTcsi YCTaHOBHUTH BHJI €€ TPACKTOPUHU M JUIS
MoOMeHTa BpeMeHu t = {1 (C) HaliTH MOJNOKEHHE TOUKU Ha TPAEKTOPHH, €€ CKOPOCTb, MOJHOE, KacaTelIbHOE U

ee IBMKeHUs (Tema 9)



HOPMAaJIbHOE YCKOPEHMSI, a TAKXKE pPaANyC KPUBU3HBI TPACKTOPHUU.

a e

10.

11.

Howmep VpaBHeHHA IBIDKeHHA Bpemsa 1. ¢
BapHaHTa X = x(t),cM vy =vyit), o™
1 2043 -5t 0.5
3 Acos ( mt/3)+2 decos™( mt/3)+2 1
3 —cos(nt /3)+3 sin(mt™/3)-1 1
] 4t+4 —A/(t+1) 2
5 2sm(nt/3) —3cos(mt/3)+4 1
6 3702 ~14t 0.5
7 3t—t+l S5t7-5t/3-2 |
8 Tsin(mt /6)+3 2-7cos(at’/6) 1
9 —3/(t+2) 3t+6 2
10 —Aeos(mt/3) —2sin(mt/3)-3 1

Ikana oneHUBaHUsA pacuyeTHO-TpaduyYecKux padoT mo pasaeiy 2

Ne paGoTbI BaJibl pedTHHrOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro S

Bonpocel k codece1oBaHNIO M0 pa3aeny 2

Kunematuka kak paszzmen TeopeTudeckoil MexaHuku. OCHOBHbBIE MOHATUS KHHEMAaTHKU (CHUCTeMa
OTCYETA, TPACKTOPHsI TOUKH, NPSIMOIMHEMHOE M KPUBOJMHEHHOE ABM)KEHUS TOYKH, PABHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHHUS TOUKH, CKOPOCTb TOUKH, YCKOpeHHEe TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHKH.
CriocoOblI 3a/1aHus! IBUKEHUS TOUKH: BEKTOPHBINA, KOOPAUHATHBIN, €CTECTBEHHBIM.

Omnpenenenre CKOPOCTH U YCKOPEHUSI TOUKU ITPU BEKTOPHOM CIIOCO0€ 3a/1aHusl ABMXKECHUS.
Omnpenenenre CKOPOCTH U YCKOPEHUSI TOUKU ITPU KOOPJIAUHATHOM CIOCO0€ 3aJaHUs IBH)KEHUS.
OmnpeneneHne CKOPOCTH M YCKOPEHHS TOYKM IPU €CTECTBEHHOM CIOCO0€ 3aJaHusl JBUKEHMS.
EcrectBeHHas cuctema KoopauHaT (KacaTellbHas, HOpMallb, OMHOpPMaib U MX OPThI) U €CTECTBEHHBII
TPEXTPaHHUK (COINpHKacaroulascs, HOpMalbHas W cOpsAMISIomas IulockoctH). LleHTp u paguyc
KPUBH3HBI TPAEKTOPHUH.

Knaccudukanus ABHKEHUN TOYKH MO €€ YCKOPEHUAM (MPAMOIMHENHOE, TPSIMOIUHEHHOE paBHOMEPHOE,
MIPSIMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHEWHOE, KPUBOJIMHEHHOE PAaBHOMEPHOE, KPUBOJIMHENHOE
paBHOIIEPEMEHHOE).

[TocrynarenbHoe IBUXKEHHE TBEpAOro Tena. Teopema O MOCTYNaTENIbHOM JIBIKEHUHM Tena. 3aJaHue
MOCTYNATENbHOTO IBM)KEHUS Tella. Y paBHEHUE TOCTYNATeIbHOTO JBUKEHUS Tea.

BpamarensHoe ABMKEHHE TBEPJOro Tejla. YToJd MOBOPOTA Tela. 3aJaHHe BpallaTEIbHOIO JIBUKEHHUS
TeNna. Y paBHEHHE BpalllaTeIbHOIO JBUKEHUS TBEPAOIO TEIA.

VYrioBas CKOpPOCTh M YIJIOBOE YCKOpEHHE Tesa (Kak ainreOpandyeckue BEIHMUYMHBI), COBEpPLIAIOIIETO
BpalllaTeIbHOE ABH)KEHHUE.

YacTHbple cilyyad BpallaTeIbHOTO [BIDKEHHS Tesa (paBHOMEPHOE M PaBHOINEPEMEHHOE BpallleHHeE).
@opMyIIbl Il BBIMUCIIEHUS YTIIOBOM CKOPOCTH U yIJjia MOBOPOTA.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH Te€Ja, COBEPILIAIOIIET0 BPaAIlaTeIbHOE JBU)KEHUE.



12.
13.

14.

15.
16.

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

24.

25.

26.
27.

28.
29.

30.
31.
32.
33.
34.

IIceBnOBEKTOPHI YTIIOBOW CKOPOCTH M YTJIOBOI'O YCKOPEHUS Tela.
BekTopHble BBIpaXeHMS JJII CKOPOCTH, BPAIATEIbHOIO U LEHTPOCTPEMUTEIBHOIO YCKOPEHHN TOYKH
BpallaroLerocs Tena.
[Inockoe nBuxkeHue TBepaoro renaa. CBONCTBA IUIOCKOIO JABMKEHUS. 3aJaHUE IIJIOCKOr0 JBUKEHUS Tella
(Tutockoii urypsl). YpaBHEHHS TUIOCKOTO JIBMDKCHHsI TeJa (TuIockoi (urypsl). Pasnokenue qBMKeHUS
TUTOCKOM (PUTYpBI HA MOCTYNATEIbHOE IBUKEHHUE BMECTE C MOJIFOCOM U BPAIIEHHUE BOKPYT MOJIIOCA.
Teopema 0 CKOPOCTAX TOYEK IIIOCKOH (QUTYpHI U €€ CIIEACTBUSI.
[loHATHE MTHOBEHHOTO IIEHTPAa CKOPOCTEH IUIOCKOW (UTypbl M TeopemMa O €ero CyIIeCTBOBAaHHHM WU
€MHCTBEHHOCTH.
[IpuMeHeHre MTHOBEHHOT'O LIEHTPA CKOPOCTEH K ONPENIEICHUI0 CKOPOCTEH TOUEK TIOCKON (PUTYPHI.
Paznuunble ciiydyau onpeaeneHus noJIoKEeHUs MTHOBEHHOT'O IIEHTPa CKOPOCTE.
Teopema 06 yCKOpEHHUAX TOUYEK IOCKOH QUTypBI.
[TonsTre MraoBeHHOTO IIeHTpa yckopeHnuit (MIY) miockoi purypsr.
CrniocoOsI onpe/iesieHrss MTHOBEHHOTO IIEHTPa YCKOPEHU TII0CKON (UTYpBHI.
Cdepuueckoe IBMKCHHE TBEPIOTO Tela. YIIbl Diiepa. YpaBHEHUSI CHEPUUSCKOTO JIBIKCHUS.
MrHoBeHHAsI OCh BpaIlllCHUs. YpaBHCHHE MIHOBEHHOW OCH BpAIlEHHsI TBEPAOTO Teja MPU CHEpUIecKoM
JBYDKEHUU. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE Tea.
Omnpenenenne CKOpOCTEH M YCKOPEHHH TOYEK Teia MpH CPEepuvecKoM JBIKEHHU. Pacmpenenenue
CKOpOCTei TOo4YeK Tena mpu chepudyeckoM IBHKEHUH. [Ipoekiuu CKOpPOCTHM TOYKM Tela Ha OCU
JEKAPTOBBIX KOOPAMUHAT.
Pa3noxxenue aBuXeHHUs: CBOOOHOTO TBEPAOIO TEJa HA MOCTYNATEIbHOE JBUKEHHE BMECTE C TIOJTIOCOM U
chepuueckoe IBUKEHHE BOKPYT IMONIOCA. YPaBHEHHs JBUKEHHsI CBOOOAHOro Tena. HesaBucumocTthb
BEKTOPOB YIJIOBOM CKOPOCTH U YIJIIOBOI'O YCKOPEHUSI CBOOOIHOTIO Tejla OT BHIOOpA MOJII0CA.
Omnpenenenne CKOPOCTEH U YCKOPEHHUI TOUeK CBOOOTHOTO TBEPAOTO Tea.
CnoxHoe aBuXeHHE TOUYKH. OTHOCUTEIBHOE, IIEPEHOCHOE M a0COJIOTHOE IBMKEHHS TOUKHU. 3aJaHHE
CJIOXKHOTO JBUKEHUS TOUKH.
TeopeMa 0 CII0KEHUU CKOPOCTEH.
Teopema o cnoxkeHnu yckopenuii (teopema Kopuosnuca), kopuonucoBo yckopenue. Ciydyan OTCyTCTBUS
KOpPHOJIMCOBA YCKOPEHUSI.
CnoxxeHue nocTynaTelbHbIX JBUKEHUN.
CrnoxeHue BpallleHUd TBEPJOTO Tella BOKPYT NapasuienbHbIX ocel. [lapa BpaieHmii.
CrnosxeHue BpalleHUI TBEPAOIO TeJla BOKPYT MEePEeCeKaronxcs oceil.
CrnoskeHue MoCTynaTeIbHOTO M BpalllaTeIbHOTO ABUKEHUN. BUHTOBOE IBMKEHUE.
OO6mwmit ciyvaii CoskKeHus IBUKEHUN TBEPIOTO Tea.

IIkana oneHUBaHus 00y4aroLerocsi Ha codecel0BaHMU 10 pa3jenay 2

banabl
YpoBeHb 0CBOEHMSI MaTepHuasa pedTHHIOBOI
OLICHKHU
Teopernueckoe conep:kaHue NUCHUIUIMHBI OCBOEHO IMOJIHOCTHIO, O€3 MpoOelos, 5

HEOOXOUMBIE TPAKTUYECKUE HABBIKM PAOOTHI C MaTEpUajIOM TOJTHOCTHIO
chopmupoBanbl. OOyJaromMuUiCS WCYEPIBIBAIONIE, IOCIEI0BATEILHO, YETKO H
JIOTUYECKH CTPOMHO M3JaracT MaTepuas, YMEET TECHO YBA3bIBATb TEOPHUIO C
HpaKTHKOﬁ, BJIaACCT paSHOCTOpOHHI/IMI/I HaBbIKAMHN U HpI/IeMaMH BBIITOJIHCHUS
MPAKTUYECKUX 3aJ1ay, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUIOU3MEHEHUHU
3aJaHUMN.

TeopeTnyeckoe coaepkKaHUE NUCLUILIMHBI OCBOECHO ITPAKTUYECKHU IOJHOCTHIO, 4
oOydJaronuiicss TpaMOTHO M TI0 CYIIECTBY H3JlaraeT Marepuai, He JOITycKas
CYILIECTBEHHBIX HETOUYHOCTEN, IPABUIILHO ITPUMEHSIET TEOPETUYECKHUE TTOJTIOKECHUS
MPU PEIICHUH TPAKTHYECKUX BOMPOCOB W 3a/ay, BJIAJCET HEOOXOIUMBIMHU




HaBbBIKAMU U TPUCMaMU UX BBIITOJTHCHUA.

Teopernueckoe coaepkaHue AMCUUIIMHBI OCBOCHO YaCTUYHO, OOydaromuics
MMEET 3HAHMS TOJBKO OCHOBHOIO MaTepuasia, JOIMYCKAaeT HETOYHOCTH,
HEJOCTaTOYHO  MpaBUIbHBIE  (QOPMYIMPOBKH,  HApPYIIEHUS  JIOTHYECKOU
MOCJIEIOBAaTEIbHOCTH B U3JIOKEHUM Marepuana, HO MpoOesbl He HOCAT
CYLIECTBEHHOI'O XapakTepa, HEOOXOJUMbIe IMPAKTUUYECKHE HAaBBIKM PpPabOThHI ¢
OCBOCHHBIM MaTEpUATIOM B OCHOBHOM C(HOPMHPOBAHBI, OJHAKO OOYYArOIIUKCS
WCIBITHIBACT 3aTPYIHEHUS IPU PEIICHUU MPAKTUYECKUX 3a/1a4.

2-3

Teopernueckoe coaepkaHue IUCHUILUIMHBI OCBOCHO YaCTUYHO, OOYydaroIIMiics
JIOTYCKaeT CYIIECTBEHHbIE OMIMOKH, HE BHJIUT B3aUMOCBSI3U TEOPUH C
MPAKTUKOH, HEOOXOIMMbIe MPAKTHUYECKUE HABBHIKU PabOThI HE C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEITyCMOTPEHHBIX paboyeil mporpaMMoil AUCHUILTUHBI Y4eOHBIX

3aJJaHUA HE BBINOJHEHO.
paboTa HaJ MaTepHaAJIOM Kypca.

HCOGXOZ[I/IMa JOIIOJIHUTCIJIbHAasA CaMOCTOATCIbHAA

Pa3zgen 3

IIpuMep KOMILIEKT 3a/1a4 Mo pa3aeay 3

Tema 16

3aoauu penpodyKmuenozo ypoeHs

3amaua 16.1
Teno maccoit m = 50 Kr, OABEIIEHHOE Ha TPOCE,
[MOTHIMACTCSI BEPTHKAIBHO ¢ yckopeHmeM a = 0,5
M/c?. OnpenenuTs CHITy HATSDKEHHS TPOca.

3amaua 16.2
Heranp maccoit m = 0,5 Kr CKONb3UT BHU3 IO JIOTKY.
[long xKakuM yTJIOM K TOPU30HTAJbHOM IUIOCKOCTH JOJDKEH
pacrionaratbCs JOTOK, U1 TOTO YTOOBI JETab JBUTANACH C
yCKOpeHHeM a = 2 m/c?? Vron BBIPA3UTh B rpajgycax.

V. mle 3agaua 16.3 3agauya 16.4
6 CKxopocThb JIBUYKEHUS MarepuanbHas Touka Maccoil M = 16 Kr ABMKETCS IO
;777/ TOYKMA Maccoi M = 24 Kr mo |OKPYKHOCTH paauyca R = 9 M co ckopocthio V = 0,8 m/c.
! / npssMoi  3amaHa TpadukoM (OmpemenuTh  MPOCKIMIO  PaBHOJCHCTBYIOIIEH  CHIL,
11/ ¢$yHKIIH Vv = v(t). |mpuiOXKeHHBIX K TOYKe, Ha TJaBHY0 HOPMalb K
. / Omnpenenuts MOJYJb [TPaeKTOPHH.
LA B - - paBHOzCficTBYIOMICH cHII,
-¢  nelcTBYIOLIIMX Ha TOUKY.
3agaya 16.5 3agaya 16.6
MarepuanpHas Touka Maccoii m = 900 kr OnpenenuTts MMyTh, TPOUICHHBIH MaTepHATBHON TOYKON
NIBIDKETCSI 10 TOPU3OHTAJIBHOM mpsMOM  mox [Maccod M mo ocu OX 3a 1 C, ecau OHa JABMXKETCS MOJ|

neiicteuem cuisl F = 270t, koTopast HampaBieHa o
TON ke npsMoi. OmnpenenuTb CKOPOCTb TOYKU B
MOMEHT BpeMeHH {; 10 ¢, ecm mpu  top = 0
ckopocTh Vo = 10 m/c. Ompenenurts Takxke IyTh,
poiiieHHbIM TOUKOM 3a 3T 10 c.

nerictBueM cuibl Fy = 12mt’. B MoMmeHT BpemeHH ty = 0
KOOpAMHATA Xg = 3 M CKOPOCTH Vg = 6M/C.

3adauu peKOHCMPYKMUBHO20 YPOGHSL

3amaua 16.7
W MarepuaibHas TOYKA
: M M wmaccoii M gBHXETCS
\ | 3;; BJIOJIb TOPU30HTAIBHOU
Y7 ocu OX mox jelicTBHEM
| EY
— cwtet F = 2m(x + 1).

Onpenenuth CKOPOCTh U YCKOPEHWE TOYKUA B
MOMEHT BpeMEeHH, Koryia ee koopauHara X = 0,5 M.

3amaua 16.8
Ha marepuanbnyro Touky maccod m = 20 kr, KoTtopas
JIBIDKETCSI 110 TOPU3OHTAJIBHOW TNPSIMOM, HeiicTByeT cuia
conporunerus R = 0,2v2. 3a CKOIBKO CEKYHJ CKOPOCTH
Toukn yMeHbmmmTcs ¢ 10 mo 5 m/c? Kakoil myTh mpoizer,
TOYKA 32 9TO BpeMs?

3anava 16.9
Omnpenenuts CKOPOCTh TOUKU
M  KoHHYECKOrO  MasTHHKA,
KOTOpBIH mpu JuinHe HuTH OM =
1 M, ONMUCHIBaeT KOHYC C YTJIOM
Ipu BepHe o = 45° .

3amaua 16.10
Marepuanbnas Touka M maccoir m = 6
KI TepeMelaercs B TOPU3OHTAIbHOU
IJIOCKOCTH 110 KPUBOJIMHEHHOM TPAaeKTOpUU
mot xerictBueM cwiel F = 8 H. Onpenennts
KacaTeJbHOe YCKOPEHHE TOUKH.

3aoauu meo,

4eCcK020 ypoeHs

3amaua 16.11
Temo maccoit m = 20 Kr majgaeT Mo BEpTUKAIH,
CHIla  CONPOTHBIICHUS Bo3ayxa R 0,04v2,
Omnpeneants MaKCUMalbHYI0 CKOPOCTh IaiCHHUS

3amaua 16.12

Ilo HakJIOHHOW INIOCKOCTH W3
COCTOSIHHMSI TTOKOSI HAUMHACT CKOJIb3UTh
Teno maccod m = 1 kr. OnpenenuThb




TCJa.

MaKCHMAaJIbHYI0 CKOPOCTh TEJa, €CIIM CHjIa COMPOTHBIICHHS
nemxennro R = 0,08v.

nzornyroi Tpyoe ABC, pacmosoxxeHHON B BEPTHUKAILHOM MJIOCKOCTH. YUYaCTKH TPYyObl I 002 HAKJIOHHBIE,
WM OJMH TOPH30HTAIBHBINA, a IPYrol HAKJIOHHBIM. Yroyn HakiaoHa Tpyosl o = 30°. Ha ydactke AB Ha
MaTepuaibHyl0 TOUKY JAEUCTBYeT cuja TskecTH P, mocrosHHas cuna Q (ee HampaBieHHME yKa3aHO Ha
PUCYHKE) U CHJIa CONPOTHUBJICHMS Cpelpl R, 3aBucAlas OT CKOPOCTH V rpy3a M HampaBlieHHas MPOTHB

IIpumep 3axanus K pacueTHO-rpaduyecKkuM padoram no pasaeny 3
PI'P 1. UnterpupoBanue 1udpdepeHunaaibLHbIX YPABHEHU IBHUKEHUS

MaTepHaJIbHON ToukH (TeMa 17)
Marepuanbuass Touka M maccoil M, moiyduB B TOYKe A HadallbHYIO CKOPOCTH Vo, JIBHIKETCS B

nBIWKeHUs. TpeHueM rpysa o TpyOy Ha yuactke AB nmpeneOpeus.

B Touke B marepuanbHas TOuka, HE U3MEHSS BEJIMYUHBI CBOCH CKOPOCTH, MEpexoauT Ha ydactok BC
TpyOBl, I/ie Ha Hee ACHCTBYET cuila TsbkecTu P, cuia TpeHus (ko duuueHt Tpenus rpysa o tpyoy f=0,2) u

nepeMeHHas cuia F, mpoekus kotopoii Fyx Ha ock X 1aHa B Ta0nuIIE.

N3BectHo paccrosinue AB = | mim Bpems u nBwkeHHs OT TOYkd A 10 Touku B. TpeOyercs Haiith
3aKOH JIBI)KCHUS MaTepuaibHON ToukH Ha yuactke BC: X = x(t).

No pa- m Q, R, u [, I, Fy,

pHaHTa (Kr) C H H M C H
| | 4,5 8 9 ul | 0,45 - 5 3sin2t
2 2 3 2 4 | w08 | 25 - -8cosdt
3 3 2 2 2 ur- | 04 - 2,5 2sin4dt
4 4 6 14 | 18 | wuy” | 0,6 5 - -3cos2t
5 5 1,6 18 4 uv | 04 - 2 dcosdt
6 6 1,2 22 2 wr | 0.8 0,5 - 6t
7 7 2 5 2 uv | 04 - 2,5 2sindt
8 8 2,4 12 6 w048 | 1,5 - 6t
9 9 1,8 15 6 uv | 03 - 3 ot
10 10 4 12 ur? | 0.8 2,5 - -8cosdt




o

m

r =2 2l

10

IIxaJja oueHUBaHMUA pacuyeTHO-TpaguIecKux padot nmo pasaeay 3

Ne paGoTbI BaJibl pedTUHrOBOM
OLICHKH

1 1
12 1
13 1
J14 1
A5 2
J16 2
A7 2

HTroro 10
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Bomnpocsl k cobecenoBanuio mo pasuenay 3

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

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

JIBe OCHOBHBIE 33/1a4l TUHAMUKH TOYKH.

OcHOBHBIE BUIBI CUJI.

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

[Topsinok peuieHus NpsMON 3a1a4i AMHAMHUKA TOYKH.

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

Pemenne o6paTHOI 3ajau TUHAMUKY TIPU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

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

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

Bnusinue Bpaienus 3eMiu Ha paBHOBECHUE U IBHXKEHUE TEll.

CBoOoIHBIEC KOJICOAHUS TOUKH.

CBoOoHbIE KOIEOaHNS TOYKH MPH HATHYUH TPEHUS CKOJIBKEHUSI.

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

BeinyxeHHbIe KOJe0aHs TOUKH.

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

SBnenue OueHuit. SIBeHne pe3oHaHca.

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

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

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

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

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

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

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

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

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

MoMeHT Konr4ecTBa ABUKEHHUS MATEPUAIIBHON TOYKH.

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

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

PaGota nocTosHHOI CHJIbI Ha IPSMOJIMHEHHOM MepEeMEICHUH.

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

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

Teopema o0 paboTe paBHOICHCTBYIOIIEH.

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

Motnocts cuibl. KoauimeHT noie3Horo AecTBUs MalInHblI.

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

Kunernueckas s3Heprusi MEXaHUUECKON CUCTEMBI M CIIOCOOBI €€ BBIUYMCIICHHUS.

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

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

PaGora cun TskecTH MEXaHHYECKON CHCTEMbI U TBEPAOIO Tela.

PaGota BHyTpeHHUX CHJI TBEPAOIO Tela.

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

[TorenmanpHas 3Heprus. BelunciieHNE MTOTEHIMAIBHON SHEPIrUM MEXAHUYECKOW CUCTEMBI U TBEPIAOTO
Tena.

3aKOH COXpaHEHUsI MOJTHON MEXaHUYECKOW SHEPTUU CUCTEMBI.

Juddepennnanbabie ypaBHEHUS TIOCTYNATEIHLHOTO JBUKEHHS TBEPAOTO TENa.

JuddepennnansHoe ypaBHEHHE BPAIIaTEIbHOTO ABMKEHUSI TBEPAOTO Tea.

Huddepennnanbabie ypaBHEHUS TUIOCKOTO JBHKEHUS TBEPIOTO Tema.

Huddepennunanbable ypaBHEHUS cHEpUUYECKOT0 IBUKEHUS TBEPOTO Tea.

Juddepennnanbabie ypaBHEHUS ABHKEHUS CBOOOIHOTO TBEPIOTO TeNa.

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

[Tpunuun [anambepa a1 MEXaHUUECKON CUCTEMBI.

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

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

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

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

OO6mue TeopemMbl TEOPUH yapa.

VY nap mapa o HemoABMKHYIO TOBEPXHOCTh. KoahhHUIMeHT BOCCTaHOBIICHHUS.

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

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

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

Casi3u 1 ux ypaBHeHUs. Kimaccuduxarms csizeit.

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

O6006menHnbIe crtbl. O0IIee ypaBHEHUE JTUHAMUKH B 000OIIICHHBIX CHJIAX.

YcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPAUHATAX.

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

WHuTerpan sHEpruu 1 MUKINYECKUE KOOPAMHATHI.

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

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

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

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

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

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

IIIkaya oneHUBaHus 00y4aroerocsi Ha cooecel0BAaHNHU 10 pa3uenay 3

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

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

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

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

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

OuneHo4HBIE CPeCTBA AJs MPOMEKYTOYHOMH ATTeCTAUN
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Bonpocsl k 3k3ameny

Cratuka Kak pasfien TeopeTuyeckord MexaHuku. OCHOBHbIC MOHSTHS CTaTHUKU (paBHOBECHE Teja, CUJa,
JUHUA JOEHCTBUS CHIIBI, CHCT€Ma CHJI, CBOOOJHOE TeJ0, JKBHUBAJICHTHBIE CHCTEMBI CHII,
PaBHOJEHCTBYIOIIAs CUCTEMbI CWJI, YPAaBHOBELIEHHAsi CUCTEMa CHWJI, ypaBHOBELIMBarollas cuia). Jlse
OCHOBHBIE 3a/1a4 CTaTUKHU.

AKCHOMBI CTATUKH U UX CJICJICTBHUSI.

[TonsTust HECBOOOMHOTO Tena W CBs3el. Pa3jeneHue cui Ha aKTUBHBIE CWIBI U PEAKIUH CBS3CH.
Axkcuoma (mpuHIHI) ocBoOox1aeMocT. OCHOBHBIE BUJIBI CBSI3€H M X PEAKIIHH.

Cucrema cxomamuxcs cwi. Teopema 0O paBHOJACHCTBYIOLIEH CUCTEMBI CXOIALIMXCSA  CHIL
['eomerpruecknii u anredpandecKuii CrrocoObl OTpe/IeIICHUST PABHOACHCTBYIOIICH.

VYcnoBus paBHOBecUsl CUCTEMBbI cxosmuxcs cuil. ['eomerpuueckas u anredpanyeckas GopMbl yCIOBHMA
PaBHOBECHSI CUCTEMBI CXOJALINXCS CUII.

Teopema o paBHOBeCUU Tpex HeMapaylIeIbHbIX CHUIL.

CrnosxeHue 1ByX MapajijiesIbHbIX CHJI.

[Tapa cun. MomeHT napbl (Kak BEKTOP).

Teopembl 00 SKBUBATICHTHOCTH U CIIOKEHUU Tap U UX CIEICTBUSI.

. Teopema o npuBeIEHNUN CUCTEMBI AP K MPOCTEHUILIEMY BUITY.

. YclioBUE paBHOBECHS CUCTEMBI Tap.

. MOMEHT CHJIbI OTHOCUTENBHO TOYKHU (KaK BEKTOD).

. B3auMocBs13p MOMEHTa Mapbl © MOMEHTOB CHJI TIAphl OTHOCUTENILHO MTPOU3BOJIbHOM TOUKH.

. JleMMa 0 napaiensHOM niepeHoce cuibl (JJemma [lyanco o npuBeeHUH CUITbI K TaHHOMY LEHTPY).

. [loHATHS TTIABHOTO BEKTOPA W IIABHOI'O MOMEHTA CHCTEMBI CHJI. AHATMTUYECKHUI CIIOCOO OmpeieIieH s

IJIABHOT'O BEKTOPA U IJIaBHOI'O MOMEHTA CUCTEMBI CHIL.
OcHoBHas Teopema cTaTukH (TeopeMa IlyaHco o mpuBeeHUN CUCTEMBI CHJI K IAaHHOMY LIEHTPY).
YacTHbIe ciyyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CHIL.

VYcioBust paBHOBECHsI TPOU3BOJIBHOM CUCTEMBI CHII (Teopema).

Teopema BapuHbOoHa 0 MOMEHTE PaBHOAEHCTBYIOIEN CUCTEMBI CHJI OTHOCUTEIIBHO TOUKH.

[TonsaTre miockoi cucremsl cuil. IIpuBeneHne MpOU3BOJIBHOM IIJIOCKOM CUCTEMBI CHII K MPOCTEHIIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKON CUCTEMBI CHIL.

MOoOMEHT cuiibl OTHOCUTEIBHO TOUKH (KaK ajnreOpanueckas BEITUUYUHA).

MowmeHT napsl (kak anredpanyeckasi BEJIMUMHA).

VYcnoBusi paBHOBECUSI MPOM3BOJIBHOM IUIOCKOW CHCTEMBI CHUJI. YPAaBHEHHMS PABHOBECHUS ITPOM3BOJIBHOU
TJIOCKOM CUCTEMBI CHIT (TP (POPMBI).

YcnoBue paBHOBECHS pblyara.

VYcnoBre ycTOMYMBOCTH TBEPIOTO Tela Mpu onpokuasiBaHuu. Koadduuuent ycroitunBoctu.

IlonsTHE TpEHMSI, BUIbI TPEHUSI. 3AKOHBI TPEHUS CKOJIbKEHUS.

Peakuuu HeneanbHbIX (IIEPOXOBATHIX) CBs3eH. Yo TpeHus. Konyc Tpenus.

PaBHOBeCHE IpM HATMYMY TPEHUS CKOJIBKECHMUS.

Tpenue kaueHus. PaBHOBecHe NpY HAJTUYUK TPEHUS KaUCHMUS.

[ToHsATHE MOMEHTa CUJIBI OTHOCUTEIIBHO OCH.

B3anMocBsA3b MOMEHTA CUJIBI OTHOCUTEIIBHO OCH U MOMEHTA CUJIbl OTHOCUTENIBHO TOUYKU Ha 3TOU OCH.
AHanUTHUYECKOE OIpEAEIEHUE TJIABHOTO BEKTOPA M TJIABHOT'O MOMEHTA NPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHHUsI paBHOBECHSI IIPOU3BOJILHON IIPOCTPAHCTBEHHON CUCTEMBI CHIL

Teopema BaprHbOHA 0 MOMEHTE PaBHOIEHCTBYIOIIEW CHCTEMBI CUJI OTHOCUTEIBHO OCH.

[TonsiTue cuctembl mapayieabHbIX CUJI. Teopema O PaBHOJAECUCTBYIONIEH CUCTEMbI MapauIeNbHBIX U
OJIMHAKOBO HAIIPaBJICHHBIX CHUII.
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[lonsTHe 1eHTpa CUCTEMBI NMapajUIeNbHBIX CcH (Teopema). PopMyibl AJi BBIYMCIEHUS KOOPIMHAT
LIEHTPa CUCTEMBI NTapajuIeIbHBIX CHIL.

PaBHonelicTBYIOIIAs CUI TsKECTH TBepaoro tena. IlonsaTHe neHTpa TsokecTH TBepAoro tena. Gopmyibl
U1l BBIYMCIICHUSI KOOPAMHAT LIEHTPa TSHKECTH Tela.

OmnpeneneHre KOOPAMHAT LIEHTPA TAXKECTH OJHOPOJHOIO TBEPAOro Tena (LUEHTP TSHKECTH oObeMa,
IJIOILA/TH, JIMHUH).

CriocoObI orpeesieHus MOJI0KEHUsT EHTPOB TSDKECTH Te (MHTETPUpPOBAaHUE, CUMMETpHS, pa3OueHue,
CIOCcO0 OTPULIATENBHBIX BECOB, IKCIIEPUMEHTAIBHBIN C1I0C00).

Kunematnka kak pasznen TeopeTudeckod MexaHMKU. OCHOBHBIE MOHSTHSI KUHEMAaTUKH (CUCTEMa
OTCYETA, TPACKTOPUSI TOUKH, NPSIMOIMHEMHOE U KPUBOJMHEHHOE ABM)KEHHS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHHE TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHUKH.
CriocoObl 3a/1aHus IBUKEHUS TOUYKH: BEKTOPHBIA, KOOPIAUHATHBINA, €CTECTBEHHBIM.

OmnpeneneHue CKOPOCTH U YCKOPEHUS TOUKH IIPH BEKTOPHOM CIIOCO0€ 3a/1aHuUs IBUKECHMUSL.
Omnpenenenne CKOPOCTH U YCKOPEHUS TOUKH ITPU KOOPAWHATHOM CIIOCO0€ 3a/jaHus ABHIKEHHUSL.
OmnpeneneHne CKOPOCTH M YCKOPEHHMS TOYKM IIPU €CTECTBEHHOM CIOCO0€ 3aJaHusl JBUKEHMSL.
EcrectBeHHas cucrema KoopAuHaT (KacaTejbHas, HOpMalb, OMHOPMAllb U UX OPTbl) U €CTECTBEHHbII
TPEXIPaHHUK (cOompHKacarolascs, HOpMajbHas M cHpAMIsiomas IUlockocTH). LleHTp u paanyc
KPUBU3HBI TPAEKTOPHUH.

Knaccudukanus aABUKEHUH TOUKH 1O €€ YCKOPEHUAM (MPAMOIMHEHHOE, IPSIMOJIUHEHHOE paBHOMEPHOE,
IpSIMOJIMHEIHOE paBHOIIEPEMEHHOE, KPUBOJIMHEHWHOE, KPUBOIMHEITHOE paBHOMEPHOE, KPUBOJIUHEHHOE
PaBHOIIEPEMEHHOE).

[TocTynaTenpbHOE IBHXXEHHME TBEPAOTo Tesa. TeopeMa O IMOCTYNATeNbHOM JABMXKEHHM Tela. 3ajaHue
MIOCTYATENbHOTO IBU)KEHUS TeJla. Y paBHEHUE NIOCTYNATEIbHOTO JBUKEHUS TEIa.

BpamarensHoe ABMKEHHE TBEPAOIO Teja. YTojl MOBOPOTa Tesa. 3aJaHhe BpaIIaTeIbHOTO JBUKCHUS
Tena. YpaBHEHHME BpAIaTeIbHOrO JBUKEHHS TBEPAOIO Tela.

VYrinoBas CKOpPOCTh U YIVIOBOE YCKOpEHHE Tesa (Kak anredpanyeckue BEJMYMHBI), COBEPIIAIOIIETO
BpalllaTeIbHOE ABH)KEHHUE.

YacTHble cilyuyau BpalaTeIbHOIO JBM)KEHHUS Tella (PaBHOMEPHOE M PaBHONEPEMEHHOE BpAIECHHUE).
@DopMyIbl 1)1 BBIYUCIEHUS YIJIOBOM CKOPOCTH U YIJIa IIOBOPOTA.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH TENA, COBEPIIAIOIIETO BPAIIATEIbHOE JBUKCHHUE.
IIceBnOBEKTOPEI YTII0BON CKOPOCTH U YIJIOBOI'O YCKOPEHUS TeENa.

BexTopHble BbIpaXeHHs 151 CKOPOCTH, BPAIIATEIbHOTO U LEHTPOCTPEMUTENBHOIO YCKOPEHUH TOYKHU
BpAIlAOILErocs Tena.

[Tnockoe nBuxeHune TBepAOro Tesa. CBOWCTBA MIIOCKOTO ABMXKEHHUS. 3aaHHE IIIOCKOTO JBMXKEHUS Tea
(rmockoit purypsl). YpaBHEHUs TUIOCKOTO JIBUXKEHUS Tena (IUI0CKOoM ¢urypsl). Paznosxkenue nBuxeHus
IUTOCKOM (PUTYypBI Ha MOCTYNATEIbHOE IBUKEHHUE BMECTE C MOJIFOCOM U BpaIlEHHE BOKPYT MOJIOCA.
Teopema 0 CKOpPOCTAX TOYEK IIIOCKOH (QUTYpHI U €€ CIIeCTBUS.

[loHATHE MTHOBEHHOTO ILIEHTPAa CKOPOCTEH IUIOCKOW (UTypbl M TeopeMa O €ro CyIIEeCTBOBAHUU U
€IMHCTBEHHOCTH.

[IpmMeHeHre MIHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEeNIEHUI0 CKOPOCTEH TOUEK IITOCKOH (PUTYPBHI.
Pa3znuunble ciiydau onpezeneHus mojl0KeHUs MTHOBEHHOTO LIEHTpa CKOPOCTEH.

TeopeMa 00 yCKOpEHHUAX TOUEK IIOCKON (DUTYPHI.

[Tonstre MraoBeHHOTO TIeHTpa yckopeHuit (MIY) miiockoit purypsr.

CrniocoObl onpeiesieHnss MTHOBEHHOTO LIEHTPa YCKOPEHHH MII0CKOH (pUTYpBHI.

Cdepuueckoe ABHKEHHE TBEPOTO Tena. YTibl Dilnepa. YpaBHEeHHs c(HEepUUECKOTO ABHKEHHS.
MrHoBeHHasi OCh BpalleHUs. Y paBHEHHE MTHOBEHHOW OCH BpalIeHUs TBEPIOro Teja npu chepuyeckoM
JBUKEHHUH. YTIIOBasi CKOPOCTb U YIJIOBOE YCKOPEHHE Tea.
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Omnpenenenue CKOpoOCTE M YCKOPEHUH TOYEK Tena MpH cPepuueckoM JBWXKEeHHMU. Pacmpenenenue
CKOpoCTel To4eKk Tena mpu chepudyeckoM IBHKEHUH. [Ipoekiuum CKOpPOCTHM TOYKM Teja Ha OCU
JEKAPTOBBIX KOOPAMHAT.

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

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

TeopeMa 0 CII0KEHUU CKOPOCTEH.

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

CnoxeHue nocTynaTelbHbIX JBUKEHUN.

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

CrnosxeHue BpalleHUI TBEPAOro Tela BOKPYT NEPECEKAIOIINXCS OCEH.

CrnoxxeHre mocTynaTeIbHOTO M BpalllaTeIbHOTO ABMKEHUH. BUHTOBOE ABMKEHUE.

OO6mwmit ciry4ait CosKeHus ABUKEHUN TBEPAOTO Tea.

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

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

JIBe OCHOBHBIE 33JJa4l JUHAMHUKU TOUYKH.

OcCHOBHBIE BUIBI CHJI.

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

[Topsiaok pemeHus npsMoy 3a1lauu AMHAMUKH TOUKH.

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

Pemenne oO6paTHOI 3aau TUHAMUKY TIPYU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

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

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

CBoOogHBIe KOIeOaHUS TOUKH.

CBo0OOHBIE KOI€0aHUsI TOYKY TPU HAJTUUUU TPEHUS CKOJIbKEHUS.

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

BreinykaeHHbIE KOJIEOaHHS TOUKH.

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

SBnenue OueHuii. SIBieHne pe3oHaHca.

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

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

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

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

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



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

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

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

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

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

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

102. MomeHT Kosn4ecTBa IBUKEHUS MaTepUaIbHOW TOUKH.

103. Teopema 06 n3MEHEHHNH MOMEHTA KOJIMYECTBA ABMKEHHS MAaTEPUAIIbHON TOYKH.

104. KuneTtnyeckuii MOMEHT MEXaHUYECKOH CHCTEMBI.

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

106. PaGoTta nMocTOSTHHOM CHJIBI Ha MPSMOJIUHEHHOM NIEPEMEILICHHH.

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

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

109. Teopema o paboTe paBHOICHCTBYIOIICH.

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

111. Momnocts cuiibl. KoadduimeHT nosezHoro AeiCTBUS MaIIMHBI.

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

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

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

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

116. Pabota cuiI TSHKECTH MEXaHUYEeCKOH CHCTEMBI M TBEPAOTO Tela.

117. PabGota BHYTpEHHUX CUJI TBEPOTO Tea.

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

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

120. 3akoH coxpaHEHUS IMOJHOW MEXaHUIECKOH YHEPTHH CHCTEMBI.

121. InddhepeHnmanbHbie ypaBHEHUS IOCTYNATEILHOTO JIBHKEHHS TBEPIOTO Tela.

122. InddhepeHnmanbHoe ypaBHEHHE BPAIaTEIbHOTO IBUKEHUS TBEPAOTO TEJa.

123. luddepenunanbHble ypaBHEHUS TUIOCKOTO ABMXKEHHSI TBEPJIOTO TEa.

124. TudpdepenumanbHble ypaBHEHUs CPEPUIECKOT0 IBHXKEHUS TBEPAOTO Tea.

125. ludpdepenumanbHbie ypaBHEHUS ABUKEHHUS CBOOOTHOTO TBEPJIOTO Tea.

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

127. Tlpuamun J{anamGepa 11 MEXaHUIECKOM CUCTEMBI.



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

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

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

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

132. OOGume TeopeMbl TEOPUU yaapa.

133. Yaap mapa o HEMOJIBMKHYIO MOBEPXHOCTh. KoadduiimeHT BoccTaHOBICHUS.

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

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

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

137. Cps3u u ux ypaBHenus. Kimaccudukamus cszeil.

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

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

140. O6o0uIeHHBIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

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

142. VYcioBusi paBHOBECHS CHCTEMbBI B 0000IIEHHBIX KOOPIMHATAX.

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

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

145. Unrerpan sHepruu U UUKJINYECKUE KOOPAUHATHI.

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

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

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

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

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

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

IIkana oneHUBaHHUA CAA4YH PK3aMeHa

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




IpU PEUICHWH TPAKTUUYECKUX BOMPOCOB M 3aJad, BIAZeeT HEOOXOIUMBIMHU
HAaBbIKAMU Y IIPUEMAMU UX BBITOJIHECHHUS.

Teopernueckoe conepkaHHe TUCHUIUIMHBI OCBOGHO YaCTUYHO, OOYYarolIuiics
UMEEeT 3HAaHMA TOJBKO OCHOBHOIO Marepuala, JOIyCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWJIbHBIE  (OPMYJIMPOBKH,  HAPYIIECHHS  JIOTHYECKOM
[IOCJIEIOBATEbHOCTH B M3JIO)KEHMM MaTepuasia, HO IpoOeiabl He HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBbIE IMPAKTHYECKHE HABBIKM PabOTHI C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(HOPMHPOBAHBI, OJHAKO O0Yy4arolIuiics
VCHBITHIBACT 3aTPYIHEHUS IPU PEIICHUU IPAKTUYECKUX 3a/1a4.

24-30

Teopernueckoe coaep)kaHue AMCHUILIMHBI OCBOCHO YaCTUYHO, OOydaromuics
JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE BHIUT B3aWMOCBSI3U TEOPHH C
MIPAKTUKOH, HEOOXOAUMbIE MPAKTHUECKUE HABBIKU pabOThl HE CHPOPMHUPOBAHBL,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX pa0oyeil mporpaMMOi JUCIUILIUHBI YIeOHBIX

0-23

3aJJaHWii HE BBITIOJHCHO.
paboTa HaJl MaTepualioM Kypca.

HeO6XOI[I/IMa JOIIOJIHUTCIJIbHAsA CaMOCTOATCIIbHAsA

OuenuBanue CTYACHTA HA IK3aMCHE IO TMCHUIIJINHE «TeopeaneCKaﬂ MEXaHUKaA»:

basuisl
(uToroBoit

OLIEHKH)

PEUTHHTOBOM

OcBoenne
KOMIIeTeHIN

TpeboBanusi K 3HAHUAM

100-85

[IponBuHyTHIN
YPOBEHb

OTBeTbl Ha IIOCTaBJICHHEIC BOIIPOCHI  ITOJIHBIC, YETKHE H

Pa3BCPHYTHIC. Pemenns 3aJa4d JIOIrM4HBbI, [A0Ka3aTCJIbHbI U

ACMOHCTPUPYIOT QAHAJIIMTHYCECKHUC U TBOPUYCCKUC CIIOCOOHOCTH
CTyACHTA.

84-70

Cpennuit
YPOBEHb

I[aIOTCSI IIOJIHBIC OTBCTbI Ha IIOCTABJICHHLIC BOIIPOCHI. ITokazano
YMCHUEC BBIACIIATH IMPUIUNHHO-CIICACTBCHHBIC CBA3H. HpI/I peHICHUN
3aaa4 JOMYyIICHbI HCE3HAYUTCIIBHBIC OIHI/I6KI/I, HCITPABJICHHBIC C
MOMOIBIO «KHABOJAIINX>» BOIIPOCOB NPECIIOAaBATCIIA.

69-60

ba3zosrIit
YPOBEHb

OTBeTHI Ha ITOCTAaBJICHHBIX 3aga4

HEJOCTAaTOYHO MOJHBIE. JIornka ¥ mociegoBaTeIbHOCTh B peICHUN

BOIIPOCHI H  PCIICHHA

3aa4 UMCIOT HAPYIICHU . B oTBeTax OTCYTCTBYIOT BBIBOJBI.

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

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecniedyeHUue Y4eOHO! TUCIUTIIUHbI

OcHoBHas nuTeparypa:

1. loponun, ®@.A. Teopernueckas MexaHuka: y4ed6. mocobue / ®.A. JlopoHUH. — DJNEKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 480 ¢. — Pexxum moctymna: https://e.lanbook.com/book/101840 .
2. XsawmsursitaeH, B. A. Teopetndeckas MmexaHuka : yaeOHoe mocobue / B. A. XamsuistitneH. — 3-¢ 3. —

Kemeposo

KysI'TY

UMEHU T.D. I'opbauega, 2020.

226 c. https://e.lanbook.com/reader/book/145146/#1

3. SkoBenko, I'. H. Kpartkuii kypc TeopeTnueckoil MexaHuku : ydyeOHoe nocobue / I'. H. SIkoBenko. — 6-e
u3a. — Mocksa : Jlabopartopus 3Hanuit, 2020. — 119 c. https://e.lanbook.com/reader/book/135499/#1

. duesckuii, B.A. Teopernueckas mexanuka. COOpHUK 3agaHuii: YueOHoe mocooue: yued. mocodue / B.A.

Huesckuit, U.A. Mansimesa. — OnektpoH. gad. — Cankr-IlerepOypr: Jlanp, 2018. — 192 c. — Pexum
noctyna: https://e.lanbook.com/book/98236 .

JlonmonHuTenpHas TuTEpaTypa:
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5. Memepckuii, M. B. 3agaun no Teopernueckoil MexaHuke : yuebnoe nocodue / M. B. Memepckuii ; mox
penakuueit B. A. Ilanemoga, /. P. Mepkuna. — 52-e uzn., ctep. — Cankr-IletepOypr : Jlans, 2019. —
448 c. Pexxum mocryma: https://e.lanbook.com/reader/book/115729/#440

6. Aramuu, B. I'. Mexanuka. Teopermdeckas MexaHuka : ydeOHoe mocobue / B. I'. Artanun. —
Hoocubupck : HI'TY, 2017. — 108 c. https://e.lanbook.com/reader/book/118427/#1

7. Ilpaconos, C. I'. Mexanuka. Teoperndyeckass mMexaHuka : ydeOHoe mocobue / C. I'. IlpaconoB. —
Tomesrmu : TT'Y, 2019. — 99 c. https://e.lanbook.com/reader/book/139662/#1

8. beptse, B. JI. Teopernyeckas M aHAIMTHYECKash MEXaHHMKA. Y4eOHO-MCCIEIOBaTeNbCKas paboTa
CTyIeHTOB : yueOHoe mocooue / B. JI. beptses, B. C. Pyuunckuii. — Cankrt-IlerepOypr : Jlans, 2019.
— 424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecrieuenue u UHTEpHET-pECYpCHI:

1. Teoperuueckass MexaHUKa. DIEKTPOHHBIH Y4eOHBIH Kypc Ui CTYACHTOB OYHOM M 3a04HOW (opm
o0yuenus / Coct. Kapumos U. — Pesxxum nocryna: 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 HPOBOJATCS B Y4eOHOM ayIuTOpHM, OOOPYIOBAHHOW BHJIEOIPOEKTOPOM,
9KPaHOM, [IEPCOHATIBHBIM KOMIIBIOTEPOM U INHAMHUKAMHU.

[TpakTyeckue 3aHATHUSA NMPOBOAITCA B ayJUTOPUHU, B KOTOPOM MMeeTcsl Habop HarIsAHBIX MOCOOMI
(KpUBOILMIIHO-TION3YHHBI MEXaHU3M, KpPUBOIIUIIHO-KOPOMBICIOBBIN YeThIpeXIIapHUPHBIA MEXaHM3M,
KPUBOLIMITHO-KYJIUCHBIA MEXaHM3M, 3yO0dYaThlii MEXaHHW3M C IWIMHAPHYECKUMH KOJIeCaMH, 3yO0daThIi
MEXaHU3M C KOHMYECKUMH KOJecaMH, IUTAHETapHBIA 3y04aThlii MEXaHU3M, BUHTOBOH nu(depeHnanbHbIi
MEXaHU3M, KYJIaYKOBBII MEXaHH3M.

Jis  caMOCTOATENBHOW paboThl  O0YYaroIUXCs WMEIOTCS  CIIeUAIM3UPOBAHHBIC TOMEUICHHUS,
000pyIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEpAMH C BBIXOJOM B MHTEpHET M € JOCTYIOM K 3JEKTPOHHO-
OMONIMOTEYHON cHcTeMe, HJIEKTPOHHOUW OMONIMOTEeKEe M AIIEKTPOHHOM HH(OPMaIMOHHO-00pa30BaTeIbHOM
cpeze By3a, a TakKe K APYruM OMOIMOTeUHBIM (POHIAM.

YuebHast aynutopus (aya. 112)

VYcranoska TMM -35 M

Jla6. ycr. «[wnommnas mnepenaya, JlaG. ycr. «3yOdaro-peluakHBIM MexaHu3zM», Jlab. ycr.
«KpuBommumnHo-maTyHHbId MexaHu3M, JIal. ycr. «YauBepcanbpHbiid mapHup ['ykay, JIab. ycr. «UepBsunas
nepeaaya

[Tpu6op TMM 14A, IIpudop TMM 15A, IIpudop TMM 16, [Tpuéop TMM 16A/046, ITpubop TMM
17, Ilpubop TMM 31A, Ilpubop TMM 42, Ilpuctaska CIlp 84, IIpubop TMM 43A, [Tpudop TMM 46/1,
[Tpubop TMM 46/2, [Tpubop TMM 46/3, Ctanok 1y AMHaMu4eckoil 6anancupoBku TMM.

YuebHas aynutopus (aya. 520)

KommuiekT MmynbTuMeuitHoro o6opyoBanus (IpoeKkTop, s3KkpaH, kommnbrotep, MBI, komoHkn)

Mounwurop Flatron, ITpoextop Casio, Jkpan Cactus Expert, Kononku Sven

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

OneparuBHas mamsTh - 4Gb

Jlutien3nonHoe ® CBOOOJHOE TIporpamMMHOE obOecrmedeHre o0mero u MnpodecCHOHATHHOTO
HaszHaueHus:: MS Windows, MS Office Professional, Kaspersky Security

Jns  camocToATeNbHOM paboThl O0y4aromuxcs HMEIOTCS  CIeHUAIM3UPOBaHHbBIE TOMEIICHUS,
000pyIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEPAMH C BBIXOJOM B MHTEpHET M € JOCTYIOM K 3JIEKTPOHHO-
OMONMMOTEYHON cHcTeMe, SJIEKTPOHHOW OMONMOTEKE M AIIEKTPOHHOM HH(OPMAIMOHHO-00pa30BaTEIbHOM
cpene By3a, a Tak)Ke K APyruM OUOIMoTedHbIM hOHIAAM.
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MeTonnquKne yKa3aHHH JIA CTyI[eHTOB
1. Ykazanus i npoCcayiuBaHus JICKIHN

[lepen HayaoMm 3aHATUI BHUMATEIbHO O3HAKOMHUTHCS C YU4€OHBIM IJIAHOM IPOBEICHUS JIEKIUH U
CIIUCKOM PEKOMEHI0BAaHHOM TUTEPaTypHI.

[lepen mocemnieHneM odepenHOM JEKIUU OCBEKUTH B MaMSITH OCHOBHBIE KOHIICTIIIUU MPOWIEHHOTO
panee matepuaina. [loAroToBUTH MpU HEOOXOAMMOCTH BOIIPOCHI IpernoaaBaTento. He Hamo omacarbesi, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexkuun 0CHOBHOE BHUMaHUE CIEAYET YACNATh He (JOpMyJiaM M MaTeMaTHYEeCKHM BBIKJIQJKaM, a
COJIEP’KaHUIO N3Y4YaeMbIX BOIIPOCOB, OIIPEACICHNUAM U IOCTAHOBKAM 33]1a4.

B nporecce u3yueHust 1€KIUOHHOTO Kypca HEOOXOIUMO MO BO3MOKHOCTH YacTO BO3BpAIIaThCs K
OCHOBHBIM TMOHSATHSM M METOJIaM peuleHHs 3a4ay (31eCh BO3MOXKEH BbIOOPOYHBIN KOHTPOJIb 3HAHUMN
CTYJICHTOB).

KenarenpHO HMCHOJB30BaTh KOHCHEKTHl JIEKUHUWA, B KOTOPBIX HCIOJNB3YeTCs IMPUHATAs
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

s Gonee moagpoOHOTO M3yYeHHS Kypca ClieyeT padoTaTh ¢ peKOMEHIOBAaHHBIMU JIUTEPATYPHBIMHU
UCTOYHUKAMHU ¥ BHOBb MOSBJISIONIMMHUCS HCTOYHUKAMH.

2. YkazaHwus IS Y9aCcTUS B TPAKTUICCKUX 3aHATHSIX

[lepen mocemieHHeM YSCHUTh TeMY NPAKTHUYECKOTO 3aHATHS W CaMOCTOSITENIbHO H3y4YUTh
TEOPETUYECKHE BOMIPOCHL.

[TonyunTs y mpemnojaBaTens 3ajJjaHHe Ha BBINOJHEHHE MPAKTHUECKOTO 3a/laHus, KaK MPaBUIIO 3TO
peleHre 3a1a4y Mo IpOoiACHHOMY JIEKIIMOHHOMY MaTtepuany. Pemienue 3anaqu opopMUTh MTUCEMEHHO WU
BBITIOJIHUTH C MCIIOJIb30BAaHUEM KOMITBIOTEPA U MPU HEOOXOJIUMOCTH paclieyaTaTh U CAaTh MPENnoAaBaTeIto
Ha MPOBEPKY.

[lepen mocemieHWEM YSCHUTH TEMY NPAKTHYECKOTO 3aHATHS W CaMOCTOSITCIILHO H3y4UTh
TEOPETUYECKHE BOIIPOCHI.

B koHIIe 3aHATHS TTpH HEOOXOIMMOCTH BBISICHUTH Y MPETIOIaBATEIISI HeSICHBIC BOITPOCHI.

OcHOBHBIE pe3yJIbTaThl BHIMOIHEHUS Pab0Thl HEOOXOJMMO pacreyaTarh.

3.Yka3zaHus 1715 BBIIOJIHEHUS CAMOCTOSITENIbHOM paOboOThI

[TonmyunuTs y mnpenojaBaTenss 3aJaHUE W CIHCOK PEKOMEHJOBAaHHOW muTeparTypsl. W3ydeHue
TEOPETUYECKHX BOMPOCOB CIIEyeT MPOBOJUTH MO BO3MOXKHOCTU CAMOCTOSITENILHO, HO TIPU 3aTPYIHEHHSIX
oOparaThCcs K MpernoaBaTelto.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOJCIIaHHON padoTe.

[Tpu BBIMOTHEHUH (PPOHTAIBHBIX 3aJaHUN 10 YCMOTPEHHIO IperojaBaTeliss padoTa MOXKET OBITh
orieHeHa 0e3 MUCHhbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIBHBIE BOIPOCHI, IIPH YCIOBHH aKTUBHOMN
CaMOCTOSITENILHOM paboTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIHHBIE BOPOCHI.

MeToauveckue yKasaHus 1Jisl penojaaBarTesiei
1. Yka3zanus i npoBeIeHUs JEKIUH

Ha nepBoii BBOIHOI JeKIuU cAenaTh 001l 0030p coep:kaHusi Kypca U OTMETUTb HOBBIE METO/IbI U
MOJXO/bl K PEIICHUIO 3a/1ad, pacCMaTpUBAaEMbIX B Kypce, JOBECTH 1O CTYAEHTOB TpeOOBaHUS Kadeapsl,
OTBETUTDH Ha BOIPOCHI.

[Ipy mOArOoTOBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOAMMO NpPOAyMaTh IIJIaH €ro IpoOBeJeHUs,
COJIep/KaHUE BCTYNUTENbHON, OCHOBHOW M 3aKJIIOYMTEIbHOW YaCTH JIEKIIMHM, O3HAKOMUTBCS C HOBHHKaMHU
y4eOHOI M MeTOAMYECKOW JUTeparyphl, MyOIMKAIUsIMU MEPUOANYECKON IMeYaTH MO TeME JIEKIIMOHHOTO
3aHATHsI. YTOYHMTH IUIAH TPOBENEHUS CEMMHAPCKOTO 3aHATHA IO TeMe Jiekuuu. Ilepen usnoxeHuem
TEKYIIEro JIEKIIMOHHOTO MaTepuaa HAalOMHUTh OO0 OCHOBHBIX HMTOIaxX, JOCTUTHYTHIX Ha MPEAbIAYIIUX



aexiusix. C 3TOH Lenblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayJUTOPHH U OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb
3HAHUS CTYJCHTOB.

B Xxonme nexkuMOHHOro 3aHATHSA MpernojaBaTelb JOJDKEH Ha3BaTb TeMy, y4deOHble BOIIPOCHI,
O3HAKOMUTb CTYICHTOB C II€PEYHEM OCHOBHOM M JIONOJIHUTEIBLHOW JIUTEpaTypbl IO TEMe 3aHSATHS.
PackpbiBast copepkaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBaTb BHUMAaHHME CTYAEHTOB Ha OCHOBHBIX
KaTeropusiX, sIBICHUSAX U MPOIECCaX, OCOOCHHOCTIX UX MPOTEeKaHUs. PacKpbIBaTh CYIIIHOCTh M COZEpIKaHUE
Pa3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJIX0A0B K OOBSICHEHHUIO T€X WM WHBIX SBJICHUI U MPOIIECCOB.

Crnenyer apryMeHTHpPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3HMIMIO IO CHOPHBIM TEOPETHUYECKUM
Bonpocam. lIpuBoauts npumepsl. 3aaaBaTh O XOAY H3JIOKEHHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE
BOIIPOCHI U CaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMU MBICIUTEIBHON NEATEIHLHOCTH
CTYZCHTOB, MOBBILICHUIO UX BHUMaHUs U MHTEpeca K MaTepuaiy JIEKIIMH, ee cojepxkanuto. [IpernonaBarens
JIOJDKEH PYKOBOJUTH pabOTOM CTYJIEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MoJ4epKUBaTh
HEOOXOUMOCTh OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX IOJIOXKEHMH H3yd4aeMOW TeMbl, 0CO0O BbIAEI,
KaTeropuayibHbplii anmapar. B 3akmiouuTenbHOM yacTu JeKUMH HeoO0Xoaumo chopMyiIMpoBaTh oOIIMe
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOMPOCOB, OCTABICHHBIX B JeKIUU. OOBABUTH IJIaH
OUYEPETHOT0 IPAKTUUECKOI0 3aHATHS, 1aTh KpaTKUE PEKOMEHIALUHU 10 OJrOTOBKE CTYJIEHTOB K CEMUHApY.
Onpenenutb MECTO U BpeMsl KOHCYJIbTAIMM CTYJIEHTaM, II0KEJABUIMM BBICTYIUTh Ha CEMHUHAape C
JOKJIalaMu B pedeparamu.

Ha nocnenneii nekuuu yaeiauTs Bpems 171 0030pa HauboJsiee BaKHBIX MOJI0KEHUH, pACCMOTPEHHBIX B
Kypce.

2. Yka3aHus JUIs IPOBEICHUS MPAKTUUECKUX 3aHATHIH

[ToaroToBUTH TEOPETHUECKUE BOIPOCH! MJIU 3a/1a4M, KOTOPbIE JJOJKHBI BBIMOJIHUTh CTYIEHTHI BOBPEMSI
IPAKTUYECKOro 3aHATHUA. [lOArOTOBUTH CHHMCOK JIMTEPATypHBIX HCTOYHUKOB, HEOOXOAMMBIX JUIS
BBITTOJIHEHUS 33JaHUsI U KOTOPBIE CTYACHTHI MOTYT IOJY4UTh B OMOIMOTEKe WHCTHTYyTA. [lOATOTOBHTH
NepeyeHb MHTEPHET-PECYPCOB, KOTOpbIE IIOMOTYT B BBIIIOJIHEHUH HpakTHueckoro 3aaanus. Ilocne
MOJIyYEHUS! OTUET BBIIOJIHUTH MPOBEPKY U Ha CIEAYIOIIEM MPAKTUYECKOM 3aHSATUHU pa3o0paTh JTOMYIIEHHbIE
OLIMOKH U MOZCKa3aTh, KaK UX HEOOXOAUMO YCTPAHUTH.

YeTko 0003HAUNUTh TEMY 3aHATUS.

OO6cyuTh OCHOBHBIE TIOHSTHS, CBS3aHHBIE C TEMOH.

B mpomecce pemeHuss 3agad BECTH JUCKYCCHIO CO CTYAGHTAaMH O MPAaBUIBHOCTH MPUMEHEHHUS
TEOPETUYECKUX 3HAHUM.

OTMmeuath CTyI€HTOB, HauboJee aKTUBHO YYaCTBYIOIINX B PELLIEHUH 334a4 U TUCKYCCHSIX.

B KoHIIe mpaKkTHKK 3a7aTh ayIUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB

[Io ycmoTpeHuio mpemnojaBaTesis 3aJaHUE Ha CaMOCTOSTENbHYIO paboTy MOXET ObITh
UH/IMBUYaJIbHBIM WIN (POHTATIBHBIM.

[Ipy ucmoNb30BaHUM MHIMBUAYAJIBHBIX 3aJaHUi TpeOOoBaTh OT CTYACHTAa MHUCBMEHHBIM OTYET O
IpojieTIaHHOM paborTe.

[Ipu npumeHeHMH GPOHTAIBHBIX 3aJaHU BECTH KOJUIEKTUBHBIE OOCYXKIEHHUS CO CTYAECHTaMH
OCHOBHBIX TEOPETHUECKUX MOJIOKEHHI.

C uenbro KOHTPOJI KauyecTBa BBIIOJIHEHUS CaMOCTOSATEIbHON paboThl TpeOOBAaTh MHANBHAYaIbHbBIE
OTYETHI (IOMYCTIMO BMECTO MUCEMEHHOTO OTYETa MPUMEHSITh HHANBHTyaTbHBIE KOHTPOJIBHBIE BOIIPOCHI).



[Tporpamma coctaBieHa B cooTBercTBUU ¢ TpeboBanusmMu OC HUAY MUOU u yueOHBIM IUIaHOM
OCHOBHOM 00pa3oBaTeIbHOW MporpamMMbl 10 HampaBiieHHi0 moarotoBku 13.03.01 Temmosnepretuka u
TEIUIOTEXHUKA.

Pa6ouyio mporpaMmy COCTaBHII IIPOQeccop /jﬂh - Yepuosa H.M.
Peuen3enT: mOLEHT i — bapanosckast JI.B.

[Iporpamma omoOpena nHa 3acemanmu YMKH 13.03.01 TerutosHepretuka W TEIUIOTEXHHKA OT
15.11.2021 roga, mpotokos No2.

[Ipencenarens yueOHO-METOINYECKONH KOMUCCHH % ~— Pa3yBaeB A.B.



