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Leab ocBoeHHMSI JUCHMIUVIMHBI — OCBOCHHE OOy4arOIIMMHUCS HEOOXOauMoro obbema
(dyHIaMEHTAIBHBIX 3HAHUWA O MEXaHWYECKOM B3aMMOJICHCTBHUH, PABHOBECHUU W JIBIDKEHUU MaTEPUATBLHBIX
Tel.

Teopernueckass MexaHUKa SIBIACTCS HE TOJBKO UCUUILIMHOM, Narouied yriyOJeHHbIE 3HAHUSA O
MPUPOJIE, HO TAK)KE BOCIUTHIBAECT y OOYYAIONIUXCS TBOPUECKHE HABBIKM B MOCTPOCHUU MATEMATHYECKUX
MOJIEJIeH MPUPOIHBIX U TEXHHUYECKHX IMPOIECCOB, COJEHCTBYET BHIPAOOTKE CIIOCOOHOCTEN K JIOTUYECKUM

BBIBOJIaM U HAYYHBIM 0000IICHUSIM, HEOOXOIUMBIM JIs peIIeHUs TPO(PEeCcCCHOHABHBIX 3a/1a4.

Mecto aucuuniauHbl B crpykrype OOII BO
N3yuenne mucummumnasl «TeopeTrueckass MeXaHHUKa» TpeOyeT OCHOBHBIX KOMIIETCHIIMM, 3HAHHM,
YMEHUU U HaBBIKOB 00YUaIOIIErocs MO JUCIUILIAHAM:
- «Maremaruka», «dusnka», «<MmxeHepHas rpadukay.
B xone u3ydeHus TeopeTuyecKoid MEXaHUKH 00yJaronuics TOJydaeT 3HAHUS, YMEHUS U HaBBIKH IS
YCIIEITHOTO U3Yy4eHUs ciaeayronux auciuuiinl: «lIpuknagnas Mexanuka»; «TexHnudyeckass TepMOJUHAMHKA

" TCIIJIOTCXHHUKA.

KoMnerenuun odyuariuierocsi, popMupyemMbie B pe3yjabTaTe 0CBOCHUSI TN CHUTIIHHBI
B nporiecce ocBoeHUsT JaHHOW TUCIUTUIMHBI Y CTYACHTa (OPMHUPYIOTCS CIEAYIONIAE KOMIETEHITUH:

YHUBEPCATbHBIC
Kox xommereHImum HaunmeHnoBanue KOMIIETEHITUN WHauKaTOpsl JOCTHKCHHUS KOMITCTCHITUU
VKE-1 Cnoco0OeH ucnojyipb3oBaTth 3HaHUA | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX JUCIHUILINH,
JUCIIMIUIAH, IPUMEHATh METOJBI | METOJbl MAaTEMAaTHYCCKOTO aHAIN3a 1
MaTeMaTUYECKOTO aHAJIN3a U MOJICJTUPOBAHUS, TEOPETUICCKOTO H

MO/JICTTUPOBAHHUS, TEOPETUUYECKOTO | SKCIIEPUMEHTAIBLHOIO UCCIIEI0BAHUS
Y SKCIIEPUMEHTAIBHOTO
HCCJIEIOBAHNS B IIOCTABIICHHBIX V-VYKE-1 ymeTs: UCTIOB30BaTh

3ajagax MaTeMaTUYEeCKHE METOAbI B TEXHUYECKHUX
MIPUJIOKEHUSIX, PACCUUTHIBATH OCHOBHBIE
YHUCJIOBBIE XapPAKTEPUCTUKHU CITYYalHBIX
BEJIMYMH, PEIIaTh OCHOBHBIE 3a/1a4u
MaTeMaTUYeCKON CTaTUCTUKU; pellaTh
TUMOBBIE PACUETHBIC 3a]1a4u

B-VKE-1 Bnanmers: MeTogaMu
MaTeMaTUYEeCKOTO aHaInu3a 1
MOJEIMPOBAHNUS; METOJAMU PEILICHUS
3a/1a4 aHAJIM3a U pacyeTa XapakTEePUCTHK
(bU3NYECKUX CUCTEM, OCHOBHBIMU
npruemMamu 00paboTKH
HKCIIEPUMEHTANIbHBIX JTAHHBIX, METOJJaMU
paboThI ¢ MPUKIIATHBIMU TPOTPAMMHBIMU

IPOAYKTaMH

obmenpodeccruonaabHbIe
Ko komnereHmu HanmeHoBaHHe KOMIIETEHIINH WHuKaTophl AOCTHXKEHHS] KOMIETEHIIUH
OIlK-1 CrniocobeH pemiatb 3a1auu 3-OIIK-1 3HaTh: OCHOBBI TEOPETUUYECKUX U

npodeccruoHaIbHO M MPAKTUYECKUX €CTECTBEHHBIX U




JeATEILHOCTH Ha OCHOBE
HCIIOJIb30BAHUS TCOPETUUCCKUX U
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX U TCXHUYCCKUX
HayK, a TAK)KE MaTeMaTHYECKOTO
anmapara

TEXHUYECKUX HAyK
V-OIIK-1 YMers: pemiats CTaHIapTHHIE
npodeccuoHabHBIC 3212491 C
pPUMEHEHHEM

€CTeCTBEHHOHAYYHBIX H
OOIIENH)KEHEPHBIX 3HAHU,

METO/I0B MaTEMAaTUYECKOTO armapara
B-OIIK-1 Bnaners: HaBbIKaMu peLIeHUs
CTaHJAPTHBIX 337a4 MPOPeCcCHOHATHLHOM
JESATEIbHOCTH HA OCHOBE UCIIOJIb30BaHUS
TEOPETUYECKUX U IIPAKTUUECKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HaYyK, a
TaK)K€ MaTEMaTHYECKOTo anmapara

33}13‘1“ BOCIIMTAHUS, P€ATIU3YEMBIC B paMKaX OCBOCHHUA TUCHUIIJIUHBI
B IMpoHecce OCBOCHMUA I[aHHOfI JUCHUIIJIMHBI pCAJIM3YIOTCA CIACAYIOMME 3aJa49 BOCIIMTAHUA!

Hcnoan3oBanue
Co3nanue BosJjieyenue B
Hanpagsienue . BOCIIUTATEIbHOTO
YCJIOBHIA, . Pa3HOIIAHOBYIO
/menan NOTEeHIHAJIA YUeOHOil
o0ecrneyHBaOIINX BHEY4YeOHYIO /1eAITeJIbHOCTD
JUCHMILTUHBI
EcTecTBeHHOHaY4YHbII U 001IeNPO(eCCHOHATBHBIA MOAYJIH
IIpodeccuona | - opmupoBanue Hcnonb3zoBanue 1.Opranu3zanust Hay4HO-
JIbHOE U KYIbTYphI BOCIIUTATEILHOTO TMOTEHIMANA | TPAKTUYECKUX KOH(DepeHnii u
TPYyJI0BO€ HCCIEA0BATENbCKO | AUCIUIUIMH BCTpeY C BEAYIIUMHU
BOCIIUTAHHE W ¥ MHKEHEPHOU npodeccHoHanbHOr0  MOJYJNS | CHEIUAINCTaMU NPeanpUsTUl
NeSITeIbHOCTH TUISE dbopMupoBaHUs | TOPOJAA U BETEpaHaMU aTOMHO
(B16) WH)KEHEPHOTO MBIIUICHUS H | OTPACIIH.
WH)KEHEPHON  KyJabTyphl  3a | 2. Opranuzaius u NpoBeICHUE
cuér MPAKTHYECKUX | MPEIMETHBIX OJIUMIINAA U
CTYICHYECKUX HCCIIEeIOBAaHUM | yyacTUE B KOHKypcax
COBPEMEHHBIX npodeccnoHaIbHOTO
MPOU3BOJICTBEHHBIX  CHUCTEM; | MacTEPCTBA.
MPOEKTHOM neaTenbHOCTH | 3.YdacThe B €XKeroaunIx
CTYIEHTOB N0 pa3paboTKe U | aKIMSIX CTYICHUECKHUX
ONTUMM3ALUU CTPOUTENBHBIX OTPSIOB.
TEXHOJIOTUYECKHIX CHUCTEM,
CBSI3aHHOM c pelieHnemM

peabHBIX TMPOHU3BOJCTBEHHBIX
3aa4; TPOXOXKICHUS depes3
pa3Ho00Opa3Hbie UTPOBEIE,
TBOpYECKHEe,  (heCTHBAIbHbBIE
dopMbl, Tpedyromire aHalu3a
CIIOKHOTO 00BEKTa,
MOCTaHOBKH OTHOCHUTEJBHO
HETO npeoOpazoBaTeIbHBIX
3a1a4 s UX ONTUMAIbHOTO
pelIeHusl.

CTpykTypa M cofepkaHue y4eOHOM JUCHUNIMHBI
JlucuuminuHa mpemnofaeTcs cTyaeHTaM B 3-oMm cemectpe. OOmas TpyAOE€MKOCTh TUCIUILIAHBI
cocTaBisdeT 4 3aUeTHBIX eMHUIEI, 144 ak. yaca.
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1 CTATHUKA YOl 20
1 OcHOBHBIE TOHATHA Y aKCHOMEIL cTatuku. | 2 | 1 | -] - | 1
2 |Cucrema CXOIAIINXCS CHIIL. 4|11 |-121]1
3 |Teopus map cui. 311 |-|-1]2
4 |IlpuBenenme cuctembl cwi K meHtpy.l 3 | 1 |- | - | 2
VYcnoBus paBHOBECHS.
5 |IInockas cucteMa CHIL. 511 1|-]12]2
6 |Tpenwme. 3| -1-1-13
7 |IIpocTpaHcTBEHHas CUCTEMA CHII. S| 1 |-]-15
8 |LlenTtp TsDKECTH. 4 | - |-12]2
2 KHUHEMATHKA YO2 20
9 |KuHemaTHKa TOYKH. 511 1]|-]11]3
10 |IIpocreiimme ABMKEHUS TBEPAOTO TEa. 711 1-11]5
11 |ILmockoe nBUYKEHHUE TBEPJOTO TEa. 9|12 |-12]5
12 |Cdepuueckoe nBmwxkenue TBepaoro Tema.| 4 | - |- | - | 4
JIBrKeHHME CBOOOTHOTO TBEPJIOTO TElIa.
13 |CnoxxHo€e ABMKEHHE TOUYKH. 4 | - | -] -14
14 |CnoxHOE IBMKEHHE TBEPIOTO Tea. 5| -1-1-15
3 JUHAMMUMKA Y03 20
15 |BBenenue B JTUHAMHKY. Sakouel| 2 | 1 |-| - |1
TAHAMUKH.
16 |Iuddepennmnanbabie ypaBuenusi| 7 | 1 [-| 2| 4
IBYKEHUS CBOOOIHOM TOUKH.
17 |HecBoboxHoe u orHocurenpHoe| 4 | - |- | - | 4
IBUKEHUS TOUKH.
18 |[IpsmosmHeliHbIe KOJIeOaHUs TOYKH. 1012 |-12|6
19 |BBenmenue B [AMHAMUKY MeXaHHUYECKOU
cucTteMsl. ['eomeTpus macc. 4 11 (-|-13
20 |Teopema o JBwKeHMHM IieHTpa Macc| 4 | - |- | - | 4
CHCTEMBI.
21 |Teopembl 00 wu3MeHeHuM kosuyectBal 4 [ 1 |- 1| 2
JIBUKEHHUS  MaTepHalbHOW  TOYKH H
CHCTEMEL.
22 |Teopembl 00 wu3MeHeHun MomeHrta| 4 [ 1 |- 1| 2
KOJIMYECTBA JBI)KCHHSI MaTepHAbHOM
TOYKM M  KHHETHYECKOIO  MOMEHTA
MEXaHUYECKOH CHCTEMEL.
23 |Teopema 00 wu3MeHeHun KuHetmueckou| 7 | 1 |-| 2 | 4
SHEPTHH.




24  |[Ipunoxenue oOIMMX TEOpeM K auHamuke| S5 [ - [ -| - | 5
TBEPJIOTO Tela.

25 |[IpunHiun Janambepa. Meron| 7 | - |-| - | 7
KUHETOCTaTHKH.

26 |DieMeHTapHas TeOpHUs yaapa. 4 | - |-|-14

27 |IIpuHIUT BO3MOKHBIX TIEPEMEIICHHIA. 4 -1-1-14

28 |OOmiee ypaBHEHHE JUHAMUKU. S| -|-]1-15

29 |Auddepenunanbueie ypaBHenus| 4 | - |- | - | 4
IBIDKEHUS CHCTEMBI B  0O0OOIIEHHBIX
KOOpAHMHATAX.

30 [Mansle konebGanus cucteMbl oOkoio| 3 [ - |- | - | 3
MIOJIOKEHHSI YCTOMYMBOTO PAaBHOBECHSL.

Buj npomMekyToYHO# aTTecTalUK 144| 18 | - | 18 [108 ) 40

* - COKpallleHHO€ HauMeHOBaHUE (POPMbI KOHTPOJIS

** - cymMMa MaKCUMAaJIbHBIX 0aJIoB I0JKHA OBITH paBHa 100 3a cemecTp, BKIIOYast 3a4eT U (UITH) IK3aMEH

CoxpalieHHOe HauMEHOBaHHE (POPM TEKYILEro KOHTPOJIS U aTTECTAllUU Pa3/IeNIOB:

O0o3Hauenue Tlos1HOEe HAMMEHOBAaHHE

YO VYcrHblit onpoc

] Dx3amMeH

Conep:xaHue JEKIIMOHHOT0 Kypca

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

2. MOMEHT cuJIbl OTHOCUTEIBHO IIEHTpa (KaK BEKTOP).

3. TeopeMbl 00 SKBUBAJICHTHOCTH U CJIOKEHHUM Nap U UX CIEICTBHSL.
4. IlpuBeneHre NPOU3BOIBHON CUCTEMBI Map K MPOCTEHIIIEMY BHY.
5. YcnoBus paBHOBECHS CUCTEMBI Tap.

6. [ToHsgTue rIaBHOTO BCKTOpPA U I'NTaBHOT'O MOMCHTAa CUCTEMbI CHJIL.
OcHoBHas TCOpCMa CTaTUKU (TCOpCMa Hycho O IpUBCACHUHA
HpOH3BOJ’IBHOﬁ CUCTCMBI CHUJI K TAHHOMY LICHTPY). YacTHbie clIydau
NMpUBCACHUA CUCTCMBI CUJL.

7. YcnoBus paBHOBCCHUA HpOHSBOHBHOﬁ CHUCTCMBI CHUII.

8. Teopema BapuHboHa 0 MOMEHTE PaBHOJAEMCTBYIOLIEH.

TeMbl JIeKIHH. Bcero Yebno-
METOIHYECKOe
Bonpocsl, oTpadarsiBaemMble HA JIEeKIHH 4acoB oBecIeTeHIme
1 2 3

Jleknusa 1. OcHOBHBIE NOHATHS M aKCMOMBI cTaTUKH. CHcreMa 2 12,36
CXOISAIIUXCH CHJI.

1. OCHOBHBIC TTIOHATHS CTATHUKH.

2. AXCUOMBI CTaTHKH U UX CJICJICTBUA.

3. CBs3u u peakiuu cBszeil. [IpuHIMI 0CBOOOKIAEMOCTH OT CBSI3CH.
OCHOBHBIE BUJIbI CBSA3€EH.

4. ITonsiTue cucteMbl cxoasumxcs cui. [IpuBeaeHne cucTeMbl
CXOJSIIUXCS CUJT K PaBHOICHCTBYIOIIEH.

5. YciioBus paBHOBECHS CUCTEMBI CXOSIIUXCS CHIL

6. Teopema 0 paBHOBECHHU TPEX HEMapauICIbHBIX CHJI.

Jlexuus 2. Teopus map cu. IlpuBenenne cucreMbl CHJI K HEHTPY. 2 1,2,3,6




Jlexnus 3. Ilnockas cucrema cuil. IIlpocTpancTBeHHas cucreMa CHUIL.
1. MOMEHT CHJIbI OTHOCUTEIIBHO TOUKH (Kak anreOpandeckas BeIHUUHA).
2. MowmeHT napsl (kak anredpandeckasi BEJIMUUHA).

3. IlpuBenieHue MIOCKON CUCTEMBI CHJI K MMPOCTEHILIEMY BUTY.

4. YcnoBust paBHOBECHS INIOCKOW CUCTEMBI CHII. Y paBHEHHUS PaBHOBECHSI
MIPOU3BOJIEHON TUIOCKOW CHCTEMBI CHII (TpH (GOPMBI).

5. IlpuBenieHne MPOCTPAHCTBEHHOM CUCTEMBI CHJI K IPOCTEUIIEMY BULY.

1,2,3,6

Jlexknus 4. KnuneMaTnka TOYKH.
1. Ilpenmert u 3314l KUHEMATHKH.
2. CriocoOBbl 3a1aHUs IBUKEHUSA TOUKU.

3. CKOpOCTh U YCKOPEHHUE TOYKH MPU BEKTOPHOM CIIOCO0E 3a1aHus
nBuKeHs. CKOpOCTh U YCKOPEHUE TOUKH MPU KOOPAUHATHOM crioco0e
3aJlaHus ABMOKEHUS (B AEKapTOBBIX KoopAuHaTax). CKopocTh u
YCKOpPEHHUE TOUKH ITPU €CTECTBEHHOM CIIOCO0€ 3a/1aHNUs JBUKECHHUSL.

1,2,3,6

Jlexus 4. Ilpocreiimme A1BUKeHUS TBEPAOro TeJia.

1. IlocTynarenbHOE JBM>KEHUE TBEPOTO Tena. Teopema o
MOCTYHATEIbHOM JIBJKEHUU. Y PaBHEHUS MOCTYNATEIbHOTO JTBUKEHHS
TBEpOro Tena.

2. BpamarenbHoe ABUKEHUE TBEPAOTO TeJIa BOKPYT HEMOJBUKHOM OCH.
VYpaBHEHHE BpallaTeIbHOrO JIBUKEHUS Tea.

3. YrioBas CKOPOCTh U yIII0BOE YCKOpPEHHUE Tena (KaKk anredpandecKue
BEJTMYMHBI). BEKTOPHI yIII0BOM CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tea.

4. CKOpOCTb M YCKOPEHUE TOUKH TBEPJIOTO TEJNA, BPALIAOLIErOCs BOKPYT
HEMOABUKHOM OCU. BEKTOpHBIE BBIpaKE€HUS OKPYKHOU CKOPOCTH,
BpaIaTEIbHOTO U LIEHTPOCTPEMUTEIBHOIO YCKOPEHUM.

1,2,3,6

Jlexmus 5. Iliockoe 1BUKeHME TBEPAOTO TeJjia.

1. CroiicTBa MJIOCKOTO JABM)KCHUS. Y paBHEHUS IBMKCHUS TUIOCKOM
¢durypsl. PaznoskeHue mIocKoro IBMKEHUS Ha MOCTYIATeIbHOE
JBIKEHHUE BMECTE C ITOJKOCOM U BpAIllEHHE BOKPYT IMOJIIOCA.

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

3. MrHoBeHHBIH HEeHTp ckopocTei. CriocoObl HAXO0XKACHUS
MTHOBEHHOTO IIeHTpa ckopocTed. OnpeneneHne CKOpoCcTe TOUeK
IJI0CKOU (DUTYPBI C IOMOIIIbIO MTHOBEHHOT'O IIEHTPA CKOPOCTEH.

4. Teopema 00 YCKOpPEHHSIX TOUEK TUIOCKOM Gurypsl. [lonstue o
MTHOBEHHOM IIEHTPE YCKOPEHUH.

1,2,3,6

Jlexuus 6. BBenenue B AUHAMHMKY. 3aKOHbI JMHAMHUKH.
JAu¢epennuaibHbie ypaBHEeHHUs IBUKEHUSI CBOOOTHOM TOYKH.

1. [IpeameT TMHAMUKH, OCHOBHBIC MTOHATHUS U OTIPECICHHS. 3aKOHBI
TUHAMUKH (3akoHbI [ 'amunes-Herorona). OCHOBHBIC 3a/1a4l JUHAMUKH.
OCHOBHBIE BUbI CHIL.

2. Iuddepenunansubie ypaBHEHUS ABHKCHUS MaTEPUATTbHON TOUKH.

3. Peurenue nepBoi 3a1aun JTMHAMUKU TOUKH. Perienune BTopoit
3a/laui TUHAMHUKU TOYKU TIPU MPSMOJIUHEHHOM JABIKEHUU (CITydan:
MMOCTOSTHHOM CHJIbI; CHJIBI, 3aBUCSIIEN OT CKOPOCTH; CUJIbL, 3aBUCALLEH OT
MOJIOKEHUSI TOUKH;, CHJIBI, 3aBUCAIICH OT BpeMeHH ). EcTecTBeHHBIE
ypaBHEHUS JBUKEHUS MATEPUATLHON TOUKH.

4. Pemienuie BTOpoi 3ajaui TMHAMHUKHU TPU KPUBOJIMHEWHOM JBUKEHUU
TOYKH.

1,2,3,6

Jlexuust 7. IIpsiMo/IuHelHbIE KOJIe0aHUS TOYKH.
1. CBoOoHBIE KONIEOAHUS.

2. CBoboaHbIe KOeOaH!s PU HATMYUU TPEHUS CKOJIBKEHUSI.
CBo0o1HBIE KOJIEOaHUs TPU JIMHEHHO-BSI3KOM CONPOTHUBIICHUH.

1,2,3,6




AHepI/IOZ[I/I‘IGCKOC JABHXKCHUEC TOUYKU.

3. BeinyxaeHHbie KoneOanus. BeiHyXaeHHBIE KOIeOaHus Py HATMYUU
JIMHENHO-BA3KOTO CONIPOTUBIIEHUSI Cpe/ibl. AIEpUOINUECKOE IBUKEHUE
TOYKHU.

4. SIBnenue OneHwmil. SIBIeHNE pe3oHAHCA.

Jlexuus 8. BBeieHue B JUHAMMKY MeXaHHUYECKOMH CHCTEMBI.
I'eomeTpusi macc. TeopeMbl 00 H3MEeHEHUU KOJIMYECTBA IBUKEHH S
MaTepHAJIbHONH TOYKH U CHCTEMBI.

1. Mexannueckas cucreMma. BHemnue u BHyrpeHHue cuiibl. CBOMCTBa
BHYTPEHHHUX CHJL.

2. lenTp Macc cuctembl. OnpeneneHue KOOPAUHAT IIEHTPa Macc
MEXaHHYECKOW CHCTEMBI.

3. MoMeHThI HHEPIIMH CUCTEMBI U TBEPAOTO TeJIa OTHOCUTEIHHO OCH.
Pannyc unepunu. Teopema 0 MOMEHTaX UHEPIIMH OTHOCUTEITHHO
napajuienbHbIX ocelt (Teopema [tolirenca-IlIteiinepa). LlenTpoOexHbIe
MOMEHTHI HHEPITHH.

4. KonnuecTBO IBUKEHUSI MATEPUATIbHON TOUKH.

5. DneMeHTapHbIA UMITYJbC CUIIbL. IMITYIbC IOCTOSIHHOW M ITEPEMEHHOMN
cuibl. Teopema 00 IMITyIbCE PABHOICHCTBYIOIICH.

6. Teopema 00 U3MEHEHUH KOJIMYECTBA JIBYKCHUSI TOUKH B
muddepeHnrnanbHON 1 KOHEYHOH popmax.

7. KonmnuecTBo ABMKEHUS MEXaHUYECKOM CUCTEMBI. Teopema 00
W3MEHEHNHN KOJINYECTBA JBUKEHUS MEXaHUYECKOM CUCTEMBI B
muhdepennranbHON U KOHeUHOU Gopmax. CraeacTBusl.

1,2,3,6

Jlekiusa 9. TeopeMbl 00 MI3MEHEHUN MOMEHTA KOJIMYECTBA ABUKEHUSA
MaTEepPUAJTbHOM TOYKHM U KHHETHYECKOr0 MOMEHTAa MeXaHU4YeCKO
cucrembl. Teopema 00 M13MeHEeHUN KHHETUYECKOI JHEPIUH.

1. MoMeHT KoJInuecTBa JBUKEHUSI MATEPHAIbHON TOUKH OTHOCUTEIHLHO

IIEHTPa ¥ OTHOCUTEIBHO OCH. TeopeMa 06 U3MEHEHUH MOMEHTA
KOJIMYECTBA JIBUYKEHUS MaTePUAIbHON TOUYKH.

2. KuHeTnueckuiit MOMEHT MEXaHUYECKOM CUCTEMbl OTHOCUTEIBLHO
LIEHTPA U OTHOCUTENHLHO OCH. TeopeMa 00 U3MEHEHUN KHHETHYECKOTO
MOMEHTa MEXaHU4eCcKoi cuctempl. Cle1CcTBUS.

3. Pabora nocrosiHHOM cuibl. PaboTa mepemMenHoi cuibl. PaboTa cuibl
TsoKecTd. PaboTa cuiibl ynpyroctu. MOIITHOCTb.

4. Kunernueckasi SHEprusi MaTepuaibHOi Touku. Teopema 00
W3MCHEHUH KHHETHYECKOW YHEPTUU MAaTEePUaTbHON TOUKU B
muddepeHnnanTbHON 1 KOHEYHOU popmax.

5. Kunetnueckas SHEprusi MEXaHHUECKOW CUCTEMBbI. BbruuciieHue
KMHETUYECKOU SHEPTUU TBEPJOTO Tejla B PA3TUYHBIX CIy4asX €ro
TIBUKCHHUSL.

6. PaboTa 1 MOIITHOCTH CHJI, TPUIIOKEHHBIX K TBEPJOMY TEIy, TIPH
MOCTYNATEeNFHOM U BpallaTeIbHOM JBKCHHX Tena.

5. Teopema 06 U3MEHEHUH KUHETUYECKOW SHEPTHH MEXaHHUECKON
CUCTEMBI.

1,2,3,6




IlepeyeHb NpaKTHYECKUX 3AHATHI

Tema MNPAKTUYECKOIo 3aHATHUS. BOl'[pOCBI,
0TpaﬁaTLlBaeMble Ha NIPAKTHYC€CKOM 3aHATUH

Bcero
4acoB

Y4yedHO-
METOAMYECKOoe
odecrmeyeHue

1

3

Cucrema cxoasgmmxesi cuil. PaBHoBecHe Tena, HaXoAsILEerocs o
NEeCTBUEM CHCTEMBI CXOIAIUXCs CHil. PacueT gepm MeTo10M BbIpe3aHus
y3J10B.

4,5,7,8

IL1ockas cucrema cuil. PaBHoBecue peryara. MOMEHT CUIIbI
OTHOCHTEJIbHO TOUKHU. OIpeiesieHne peakiyii onop TBEpAOro Tena,
HaxOAILIErocs Mo AEMCTBUEM ITPOU3BOJIBHOM INIOCKON CUCTEMBI CHIL
Teopema Bapunbona. Onpeznenenue peakiuii ornop U BHyTPEHHUX

€aKIui cucTeM Tej (COCTaBHBIX KOHCTPYKITH).

4,5,7,8

HenTp TaxecT. OnpeneneHue MoI0KEHUs LIEHTPA TAKECTH TBEPABIX
TeJ METOJ0M pa30MEeHUs U METOJJOM OTPUIIATENIbHBIX BECOB.

4,5,7,8

Kunemaruka Touku. OnpeneneHie TpaeKTOpuu, CKOPOCTH U
[YCKOpEHUsI TOUKH T10 33JaHHBIM YpaBHEHUSM €€ BuxkeHus. Onpenenenne
CKOPOCTH M YCKOPEHHS TOUKU IIPHU €CTECTBEHHOM CIOCc00€ 3a/1aHus e€
TIBIDKCHHS.

IIpocreiimme ABUKEHUS TBEPAOro Teaa. OnpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK BPAIIATEIBHOIO ABUKEHUS TBEPIAOTO
rena. OnpeaeseHne CKOpOCTEe U YCKOPEHHUI TOYEK Teja Mpu
BpamaTeaIbHOM JIBIKeHHH. [IpeoOpasoBaHue MpoCTEHIIMX JBUKESHUN
TBEPJIOTO Tena.

4,5,7,8

ILi1ockoe ABUKeHME TBEpAOTro Tesa. OnpeesieHue CKOpOCTeN U
YCKOpEHUI TOYEeK TBEPAOTO TeJla IPU IJI0CKOM JBHKeHUU. [1nansl
CKOpPOCTEW M YCKOpEeHUH. MIHOBEHHBIN LIEHTP CKOpOCTEeil. MIrHOBEHHBIN
LIEHTP YCKOPEHUH.

4,5,7,8

IIpsamas u oOpaTHAas 3aa4M JUHAMUKH TOYKH. OrnipesiesieHue CUil 1o
3aIaHHOMY JIBHOKeHUI0. OIpe/esieHre mapaMeTpoB MPSIMOJIMHEHHOTO
JIBIDKCHUSI TOYKH 110 33JJaHHBIM CHJIaM (IIPH TIOCTOSTHHOM CHJIC; MIPU CHUJIE,
3aBUCSAIIEH TOJIBKO OT BPEMEHH; TIPH CHJIE, 3aBUCSIICH TOJIBKO OT
MTOJIOYKEHUS TOYKH; TIPH CHJIE, 3aBUCSIIEH TOJBKO OT BPEMEHH ).
OnpeneneHyue napameTpoB KPUBOJIMHEHHOTO JIBUKEHUS TOUKH T10
3aJaHHBIM CHJIaM.

4,5,7,8

IIpsiMosinHeliHble Ko1e0aHusi TOUKU. CBOOOIHBIE HE3aTyXaIOUIUE
kosnebanus. CBOOOIHBIE 3aTyXarouiue Koyebanus. BeiHyxaeHHbie
kosnebanus. Cioydaii pe3oHaHca.

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA ABHKEHHS MATEPHAIbLHOM
TOYKH M cHcTeMbl. Teopema 00 U3MEHEHUH KOJIUYECTBA IBHKEHHUS
MaTepuabHOU ToukH. [IpuMeHeHne TeopeMbl 00 U3MEHEHNHU KOJMYECTBa
NBUKEHMS K MCCIIE0BAHUIO JBIKCHHSI MEXaHUUECKON CUCTEMBI U
TBepnoro tena. JuddepennmansHoe ypaBHEHUE TOCTYNATEIbHOTO
JIBYDKEHUSI.

4,5,7,8

Teopembl 00 H3MEeHEHUN MOMEHTA KOJIUYECTBA IBUKEHHUSA
MaTepHAJIbHONH TOYKHM U KHHETHYECKOT0 MOMEHTA MeXaHU4eCKOi
cucrembl. Teopema 00 U3MEHEHUU MOMEHTA KOJIMYECTBA BUKECHUS
MaTepuanbHOU Touku. [IpuMeHeHne TeopeMbl 00 U3MEHEHUH
KWUHETHYECKOTO0 MOMEHTA K MCCJICIOBAHHUIO JBIKEHNS MEXaHHYECKOMN
CUCTeMBI U TBepaoro Tena. AuddepeHinanbHoe ypaBHEHUE BpalleHUS
TBEPJIOTO TeJa BOKPYT HEMOJIBHKHOU OCH.

4,5,7,8




Teopema 00 n3MeHeHNM KHHETHYECKOI JHEPruM cucTeMbl. TeopeMa
00 U3MEHEHUH KUHETUYECKOH SHEPruH MaTepHaTbHONW TOUKH. MOIITHOCTb.
Kunerndeckast sHEPryst TBEPAOTO Tea B PA3JIMYHBIX CIy4asX €ro
nBIoKeHUs. PaboTa 1 MOITHOCTH CHII, IPUIJIOKEHHBIX K TBEPJIOMY TEILY,
IIpY NIOCTYNATEIBHOM M BPAILATEILHOM ABWKECHUAX Tena. [Ipumenenue
TeopeMbl 00 M3MEHEHUH KMHETHYECKOW YHEPTUHU K MCCIIeIOBAHUIO

JIBMODKCHUA MEXaHUYECKOM CHCTEMEI B TBCPAOro Teja.

4,5,7,8

Ilepeuenn J1a60paTOPHBIX PadoT - He MPeIYCMOTPEHbI YUeOHbIM IJIAHOM

3agaHus 1/ CAMOCTOATEILHOI PadoThI CTY1eHTOB

Bomnpocsl 111 caMOCTOSITEILHOTO U3ydeHus (3a1aHusl)

Bcero
9aCOB

YyeoHO-
MeTOAMYEeCcKoe
odecrmeueHue

2

3

Pazngen 1. CTATUKA

OcHOBHbBIE MOHATHS ¥ AKCHOMBI CTATHKH.

Teopemuueckue eonpochi.

[Tpenmer cratuku. OCHOBHBIE MOHATUA CTATUKH. OCHOBHBIE 3a/1a4U
CcTaTUKHA. AKCHOMEBI cTaTUKNA. OCHOBHEBIE BUIIBI CBSI3EH.

1,2,3,6

CucremMa CXOasIIMXCH CHJI.

Teopemuueckue 6onpocwi.

[TonsiTue cuctembl cxoaamuxcs cuil. PaBHOIEHCTBYOIAS CXOIAIIUXCSA
cui. ['eomeTprueckuii 1 anreOpandecKuii Criocod OnpeeIeHHs
[PaBHOJECHCTBYIOIICH. Y CIOBUS pABHOBECHS CUCTEMBI CXOSIINUXCS CHIT B
anreOpandecKkoil u reomeTpuieckoit popmax. Teopema o paBHOBECHH TPEX|
HeTapauIeTbHBIX CHJL.

Pewenue 3a0au.

PaBHOBecHe TBepABIX TEI MO NCHCTBUEM TUIOCKOH CHCTEMBI
cxonasmuxcs cui. OnpeneneHre onopHbIX peakuui. PacyeT miockoi
(hepMbI METOJIOM BBIpE3aHUs y3JI0B. PaBHOBECHE TBEPBIX TEJ IMO/T
NEHCTBUEM MPOCTPAHCTBEHHOMN CHUCTEMBI CXOISIIUXCS CHIL.

1,2,3,6

4,5,7,8

Teopus nap cuJ.

Teopemuueckue eonpocni.

CrnosxeHue IByX MapajuieNbHbIX CHII (IIPUBEIEHUE K
[PaBHOACHCTBYIOIIEH).

[Tapa cun. MoMeHT napsI (Kak BEKTOp). MOMEHT CHIJIbI OTHOCHTEIIBHO
1eHTpa (Kak BEKTOp). B3auMoCBs3bp MOMEHTa TTapbl © MOMEHTOB CHJI TTaphl
OTHOCHTEIILHO TIPOM3BOJIbHON TOYKH. TeopemMbl 00 SKBUBAJICHTHOCTH U
CJI0’KEHUU T1ap U UX cieAcTBusl. lIpuBenenre npou3BOJIbHON CUCTEMBI TIAp
K IPOCTENIIEMY BUY. Y CIOBHS PABHOBECHUS CUCTEMBI I1ap.

1,2,3,6

IIpuBenenne cucTemMbl CHJI K EHTPY. Y CJI0BHSI PABHOBECHSI.

Teopemuueckue 8onpocai.

JlemMma o mapasienbHOM nepeHoce cuiibl. [loHaTHE rImaBHOTO BEKTOpa U
[JIaBHOTO MOMEHTa CUCTeMbI ciil. OCHOBHAsI TeOpeMa CTaTUKH (Teopema
[TyaHco o mpuBEACHUN MTPOU3BOIHLHON CUCTEMBI CHII K TJAaHHOMY LIEHTPY).
YacTHble ciryyau IPUBEICHUSI CUCTEMBI CUII. Y CJIOBUSI paBHOBECHUS
MPOU3BOJILHOM cucTeMbl cuil. Teopema BapunboHa 0 MOMEHTE

ABHOJICMCTBYIOILIEH.

1,2,3,6

Iliockast cucrema cHJI.
Teopemuueckue gonpochi.
MOMEHT CHIJIBl OTHOCUTENFHO TOYKH (Kak anreOpanyeckasi BeJIMYrHa).

MowmeHT napsl (Kak anredpandeckas BenuuuHa). [IpuBeneHne miockoi

1,2,3,6




CUCTEMBI CHJI K IIPOCTEHIIEMY BUY. Y CIIOBHS PABHOBECHS IIJIOCKOU
CHUCTEMBI CWJI. YPAaBHEHHUSI PABHOBECHS TPOU3BOJIBHOM IIJIOCKOM CUCTEMBI
cu (Tpu

¢dopmbr). CTaTHUECKH OIPEeIMMBbIEC M CTATHUECKH HEOTIPEIIUMBbIE
CUCTEMBI TeJI. Y CIIOBUS pAaBHOBECHS pblyara. ¥ CTOM4MBOCTb T€JIa IIPU
onpoxkuasiBanuu. Koadduunent ycroitunBoctu.

Pewenue 3aoau.

PaBHOBecue TBEpABIX TEI MO IEHCTBUEM MPOU3BOJIBHOM ITIOCKOHN
cucteMmbl cuil. PaBHoBecue cuctem Tein. OnpeseneHne BHyTPEHHUX
peakuii. OnpeneneHne OmopHbBIX peakmuii. Pacyer miocko hepmbl
MeTo10M ceueHul (Purrepa). PaBHoBecue priuara. [lposepka
YCTOMYMBOCTH TBEPJIOTO TEJA MPU ACUCTBUN OTIPOKHIBIBAIOIIECH
Harpy3ku, onpezaeneHue ko3gduurenra ycrToiunuBoCTH.

4,5,7,8

Tpenne.

Teopemuueckue 6onpocwi.

3aKoHBI TPEHUSI CKOJIbKeHUs. PaBHOBecHe Tena nMpu HATUYUK TPEHUS
CKOJIbXKEHUs. YTOJI TPEeHUs, KOHyC TpeHus. PaBHOBecre Tesa mpu HaTuIuu
TpeHus KaueHus. PaBHOBecHe TBEPIBIX TN MPU HATUIUHU TPEHUSI THOKUX
ren. @opmyia Dinepa.

Pewenue 3a0au.

PaBHOBecHe Tena u cucTeM TeJ MPH ydeTe TPEHUS CKOJTbKEHUSI.
PaBHOBecHe Tea Ha HAKJIOHHOM INTIOCKOCTH. PaBHOBecHe
MAJTHHIPUYECKUX U C(PePUUECKUX TBEPIBIX TEJN MPU HATUIUH TPEHUS
kaueHuss. CONpOTUBIICHUE MMEPEKATHIBAHUIO.

1,2,3,6

4,5,7,8

IIpocTpaHcTBeHHAs CHCTEMA CHUIL.

Teopemuueckue 8onpocei.

MOMEHT CUJIBI OTHOCHTENBHO OCH. B3auMOCBSI3b MOMEHTA CHITBI
OTHOCHUTEJIHLHO OCH U MOMEHTA CHJIbI OTHOCHTEIHHO TOYKH Ha 3TOM OCH.
AHAIUTHYECKOE OIPEICIICHHE TJIABHOTO BEKTOPA U TJIABHOTO MOMEHTA
MIPOCTPAHCTBCHHOMN CHCTEMBI CHJI. Y paBHEHUS paBHOBECHS TIPOU3BOJIBHON
MPOCTPAHCTBEHHOM cHCcTeMbI cuil. TeopeMa BaprHbOHA O MOMEHTE
[PaBHOICHCTBYIOIECH OTHOCUTEIIHLHO OCH.

Pewenue 3a0au.

OmnpeelieHre TJIABHOTO BEKTOPA U IJIaBHOTO MOMEHTA CUCTEMBI CHII.
[TpuBeeHre CUCTEMBI CHIT K JAHHOMY LIEHTpPY. [IpuBeieHrue CHCTEMBI CHIT
K IIpocTeieMy Buly. PaBHOBecHe TBEPBIX TE H CUCTEM Tell IO/
NCHCTBHEM IPOM3BOJIBHOM MPOCTPAHCTBEHHON CUCTEMBI CHIL.
Omnpenenenre ONOPHBIX U BHYTPEHHUX peakiuil. PaBHOBecue YacTUYHO
3aKPEIJICHHBIX TBEP/IBIX TEJI.

1,2,3,6

4,5,7,8

enTp THXKECTH.

Teopemuueckue 60npochi.

LenTp mapanienbHbIx cuit. Gopmysbl Ui paanyca-BeKTopa u
KOOpJUHAT IIEHTpa MapalljeIbHbIX CHII. PaBHOAGHUCTBYIOIIAS CHJT TSDKECTH
TBepAoro tena. LlenTtp Tsxectu TBepaoro Tena. LleHTp Tsmkectn
OJIHOPOJHOTO Tena (00beMa, TIIoIIau, TUHUM). LIeHTp TsxkecTH miockoi
¢burypsl. LlenTp Tspxectu muHUA. METOIBI HAX0XKACHUS [IEHTPA TIKECTH.
HaxoxaeHue 1eHTpoB TsokecTu mpocteimux guryp. CrocoOs
HAXO0XJICHUS LIEHTPOB TSHKECTU TeN (MHTETPUPOBAHKE, CHMMETPHUS,
pa3z0ueHue, TOMoHEeHHe (C0Co0 «OTPULIATENBHBIX)» BECOB),
AKCIIEPUMEHTAIBHBIN CIIOCO0).

Pewenue 3aoau.

Omnpenenenre MOJIOKEHUS IIEHTPa TSHKECTU OJTHOPOIHBIX TBEPABIX TEI

a3JMYHBIMU CTIOCO0aMHU.

1,2,3,6

4,5,7,8




Paznen 2. KUHEMATHKA

KunemaTuka To4KH.

Teopemuueckue gonpochi.

[Ipenmert u 3anaun kuHeMatuku. CriocoOBI 3aJaHUsI IBHXKEHUS TOUYKH.
CKOpOCTh U YCKOPEHHE TOYKH ITPU BEKTOPHOM CIIOCO0E 3aJaHUS
nerkeHus. ['onorpad ckopoctu Touku. CKOpPOCTh U YCKOPEHHUE TOYKU TTPU
KOOPJIMHATHOM CIOCO0€ 3a/laHusl ABMKEHUS (B 1€KAPTOBBIX
KOOpAMHATax). ECTeCTBEHHBIN TpEeXrpaHHUK, €CTECTBEHHBIC
KoopauHaTHbIe ocH. LleHTp 1 paanyc KpuBU3HBI TpaekTopuu. CKOPOCTh U
YCKOpPEHHUE TOYKH MPU €CTECTBEHHOM CIIOC00€ 3aaHus ABUKEHUSI.
UYacTHbIe citydau IBHKEHUS TOUKU. | paduKy JBWKECHHUS, TyTH, CKOPOCTH
Y YCKOPEHHS TOUKH.

Pewenue 3aoau.

HccnenoBanue npsMOJIMHENHOTO IBH>KEHUS TOUKU. MccnenoBanue
KPUBOJIMHEWHOTO JBWKEHUS TOUKH (OIMpeeIICHUE TPACKTOPHH, CKOPOCTH
W YCKOpEHHUs, roforpada CKOpOCTH) IPH BEKTOPHOM, KOOPJAUHATHOM U
€CTECTBEHHOM CII0c00ax 3aJjaHus JBMYKEHUS TOUKH.

1,2,3,6

4,5,7,8

IIpocreiimme 1BUKEHUsS] TBEPAOIO TeJia.

Teopemuueckue 8onpochi.

[ToctynmaTensHOE OBMKEHUE TBEPIOTO Tesa. Teopema o MoCTynaTeIbHOM
JBYOKCHHUH. Y PaBHEHHUS ITOCTYIATEIILHOTO JIBIDKEHHUS TBEPJIOTO Tea.
BpamiarensHoe TBHKEHHE TBEPAOTO Tella BOKPYT HETIOABIKHOHN OCH.
YpaBHEHHE BpaIIaTeIbHOTO ABMKEHHS Tea. YTIIOBasi CKOPOCTh U
YTJIOBOE YCKOpEHHE Tena (Kak anreOpanyeckue BenuuuHbl). CKOpPOCTh U
yCKOpEHHUE TOYKU TBEPJOTO TeJla, BPallaloIIerocsi BOKPYTr HEMOBUKHON
ocu. BeKTOpsI yrioBoil CKOPOCTH U YTIIOBOTO YCKOPEHHS TeNa.
BekTopHbIe BbIpaKe€HHS OKPYKHOI CKOPOCTH, BPAIIATEILHOTO 1
LEHTPOCTPEMHUTENBHOTO YyCKOpeHHi. YacTHbIE ciiydau BpalaTeIbHOTO
NBIDKEHUS TeJia (paBHOMEPHOE M paBHOTIEPEMEHHOE BpaIlCHUE).

Pewenue 3aoau.

Omnpenenenrne KUHEMaTHYECKUX apaMeTPOB MOCTYNATEIbHOTO
NBUKEHUS TBepAoro Tena. VccnenoBanue BpaiaTeabHOTO TBUKCHHS
TBEpIOro Tela BOKPYr HemoaABMkHOK ocH. [IpeoOpazoBanue mpocTeimmx
NBUKEHUM TBepAoro Tena. [lepenatounbie MeXaHU3MBI.

1,2,3,6

4,5,7,8

IInockoe ABUKEHHE TBEPAOIO TeJA.

Teopemuueckue 60npochwi.

CBoJicTBa IVIOCKOTO IBW)KEHUSA. YPaBHEHUS ABM)KEHUS IIIIOCKON
¢urypsl. PaznoxeHne mI0CKoro IBWXEHHUS Ha MOCTYNATEIbHOE JIBU)KEHUE
BMECTE C IIOJIIOCOM U BpallleHue BOKPYT nosroca. Teopema o CKopocTsx
TOYEK TIIOCKOU pUrypsl u e€ cneacTBrsl. MTHOBEHHBIH LIEHTP CKOPOCTEH.
CrniocoObl Hax0XKIeHUsI MTHOBEHHOT'O IIEHTpa ckopocTel. OmnpeneneHue
CKOpOCTEH TOYEeK IIIOCKON (PUTYpHI C TOMOIIBI0 MTHOBEHHOTO LIEHTpa
ckopocteil. Teopema 00 yckopeHHsIX Todek Mmiaockoit purypsl. [Tonarue o
MI'HOBEHHOM IIEHTpe yckopeHuil. CriocoObl onpeeneH s MTHOBEHHOTO
LIEHTpa YCKOPEHHH TIIOCKOH (PUTYPBHI.

Pewenue 3aoau.

CocraBneHue ypaBHEHUH IBIKEHUS TUNIOCKON (UTYpHI B €€ MIOCKOCTH.
Omnpenenenne CKOPOCTER TOYEK TBEPAOIO TENa MPU MJIOCKOM JBH)KEHHU.
Onpenenenne yrioBoi CKOpOCTH. MTHOBEHHBIN LIEHTP CKOPOCTEIA.
Onpenenenne yCKOpEHU TOYEK TBEPAOTO Teja MPH MNIOCKOM JIBUKEHHH.
OnpeneneHne yrioBoro ycKopeHusi. MrHOBEHHbBIHN LIEHTP YCKOPEHUH.

1,2,3,6

4,5,7,8

Coepuueckoe nBuAKeHHE TBEPAOrO TeJa.

Teopemuueckue 60npochi.

VYrasl Diinepa. YpaBHeHHs cheprudIecKoro IBUKEHNs. MrHOBEHHas OCh
BpalleHus. Y paBHEHNE MIHOBEHHOW OCH BpAIllCHUs TBEPAOIO Teja IIpU
cepruuecKOM JIBUKEHUHU. YTIIOBasi CKOPOCTb U YTIIOBOE YCKOPEHHE Tela.

1,2,3,6




Omnpenenenrne CKOPOCTEH M YCKOPEHUH TOYEK Tela pH chepruuecKoM
NBUKCHUH. PacripenencHue cKopocTeil ToUek Tela mpu chepudecKom
nBrKeHUH. [IpoeKiu CKOPOCTH TOYKH Tella Ha OCH JIEKaPTOBBIX
KOOpIHAT.

Pewenue 3aoau.

HccnenoBanue ceprudaeckoro IBMKEHUS TBEPIOTO TEa.
[IpocTpaHCTBEHHAS: OPUEHTAITUS TeJla, YTIIbl Ditiepa.

J{BU:KeHNsI CBOOOHOTO TBEPAOrO TeJia.

Teopemuueckue 6onpochi.

Paznoxxenne qBMKCHHSI CBOOOTHOTO TBEPIOTO Tella Ha TIOCTYIATEIIbHOS
TBUKCHHIE BMECTE C TIOJFOCOM U C(hepHUECKOE JIBIKEHUE BOKPYT IMOJTFOCA.
YpaBHEHHUsI IBIKEHHS CBOOOTHOTO TBEpAOTo Tena. HezaBucumocTthb
BEKTOPOB YIIIOBOM CKOPOCTH H YTIIOBOTO YCKOPEHUsSI CBOOOHOTO Tella OT
BBIOOpA ToTroca. OmnpeneneHne CKOpoCTe U YCKOPEHU TOYEK
CBOOOJIHOTO TBEPJIOTO TEA.

Pewenue 3aoau.

YpaBHEHHSI TBIKEHUS CBOOOIHOTO TBEpI0TO Tenma. OnpeeieHne
CKOPOCTEH M YCKOPEHHUH TOUeK CBOOOHOTO Tea.

4,5,7,8

Ci10:kHO€ IBUKEHUE TOUYKH.

Teopemuueckue 80npochi.

OTHOcUTENbHOE, TEPEHOCHOE U a0COIOTHOE JIBUKEHHS TOUKH. 3a/1aHne
CJIOJKHOTO JBMKEHUS TOUKHU. Teopema o cioxxeHnn ckopoctei. Teopema o
CII0XeHUH yckopeHul (Teopema Kopuosnuca), KOpHoJIMCOBO YCKOpEHUE.
Cnydan OTCYTCTBUSI KOPHUOJINCOBA YCKOPEHHS.

Pewenue 3aoau.

VYpaBHeHus ABMKEHUS TOUKHU. CII0KEHUE CKOPOCTEH U YCKOPEHUN TOUKH
(citydaif mocTynaTeIbHOTO TIEPEHOCHOTO JABMKEHUS, CITydai
BpAIIATEIbHOTO MEPEHOCHOTO JIBUKECHHUS).

1,2,3,6

4,5,7,8

CJ10kHO€ IBUKEHHE TBEPIOTO TeJa.

Teopemuueckue 6onpocawi.

CrokeHue noCTynaTesbHbIX IBMKEHUM. Cl10KeHUE BpallleHU TBEPIOTO
TeJia BOKPYT mapajienabHblx oceil. [1apa Bpamenunii. Cio)keHue BpaleHui
TBEPJIOTO TeJa BOKPYT Mepecekaronuxcs oceit. Cioxxenue
MOCTYIATEILHOTO U BpalllaTeIbHOTO ABMKEHUN. BUHTOBOE ABMKEHUE.
OOmwmii cirydail CiIoKeHUs JBUKEHUN TBEPAOTO Tea.

Pewenue 3a0au.

CrnosxeHue nocTynaTeNbHbIX IBUKEeHUH. ClloKeHre BpallleHui TBepI0ro
TeJa BOKpPYT MapaulenbHbIX ocel. MccnenoBanue ABMKEHUS
MJIaHEeTapHBIX U U depeHINaTbHBIX 3y0YaThIX MEXaHU3MOB C
HWIMHAPUYECKUMU KojiecaMu. Cio)KeHue BpallleHU TBEPI0TO Tela
BOKpYT Tepecekaroiuxcs oceil. McenenoBanre ABMKEHUS TUIAHETAPHBIX U
g depeHnaIbHbIX 3y0YaThIX MEXaHHU3MOB C KOHUYECKUMU KOJIeCaMHU.
CnoxkeHue nocTynaTeIbHOTO U BpaIllaTeIbHOTO ABMKEHUN. BUHTOBOE
NIBIDKCHHE.

1,2,3

4,5,7,8

Pazngen 3. IMHAMMUKA

BBenenne B TMHAMHUKY. 3aKOHBI JUHAMUKH.

Teopemuueckue 60npocul.

[IpenMeTr AMHAMUKH, OCHOBHBIE TIOHATHUS U omipenenenus. [IpocTpancTBo
1 BpeMs B KJIIACCUYECKON MexaHuKe. MHepInalbHbIe CHCTEMbI OTCUETA.
3aKOHEBI

nuHaMuKY (3aKoHbI ["anunes-HeiotoHa). NHEPTHOCTh MaTepuaIbHBIX
ren. OcHoBHBIE 3a1aun TMHAMUKHA. OCHOBHBIE BUIBI CHII.

1,2,3,6

Juddepenunanbubie ypaBHeHHs IBHKEHUS] CBOOOIHOM TOYKH.

Teopemuueckue 60npocawi.

Huddepenunanbubie ypaBHEHUS ABHKEHUS MaTEPUAIIBHOM TOUKH.
Pemenue neppoii 3a1a4u AMHAMHUKHA TOYKH. Perienue BTOpou 3a1aun

1,2,3,6




TUHAMMKY TOYKU IPU IPSIMOJIUHENHOM JABM)KEHUU (CIIydau: OCTOSTHHOM
CWJIBL; CHJIBI, 3aBUCAILEH OT CKOPOCTH; CHJIBI, 3aBUCSIIECH OT ITOJIOKEHUS
TOYKH; CUJIbL, 3aBUCSILEN OT BpeMeHH). EcTecTBEHHbIE ypaBHEHUS
NBMKECHHSI MATEpUAIbHOM TOUKU. Pellienne BTOpoi 3a1auu JUHAMUKHY [1pU
KPUBOJIMHEWHOM JIBUYKEHUU TOUKH.

Pewenue 3aoau.

Omnpenenenre cUil 1o 33JaHHOMY JABMXKEHUIO TOUKH (CIydai
MPSIMOJIMHENHOTO IBUKEHMS], CTydail KpUBOJIMHEWHOTO IBUYKEHHUS).
Cocrasnenue u peuienre 1updepeHInaIbHbIX YpaBHEHUHN TBUKEHUS
cBOOOTHON MaTepHaIbHOM TOUKH (CITydan MPSIMOJIMHEHHOTO U
KPUBOJMHEWHOTO IBMYKEHUS, ClIydau MOCTOSIHHBIX U IEPEMEHHBIX CHII).

4,5,7,8

HecBoOoaHoe 1 0THOCUTEIbHOE ABUKEHUS TOYKH.

Teopemuueckue 60npochwi.

HecBoOoaHoe nBrkeHre TOUKH. J[BIKEHHE TOUKH T10 3aJJaHHOM
HETIOIBMKHOM KpuBoil. OTHOCUTENbHOE JIBMKEHHE TOUKU. [loHsITHE
IIEPEHOCHOM ¥ KOPHOJIMCOBOM CUJI MHEPLIMK TOYKHU. BiusiHue BpameHus
3eMJii Ha paBHOBECHUE U JIBUKEHHE TE.

Pewenue 3aoau.

Cocrasnenue u peuieHue 1updepeHIaIbHbIX YpaBHEHUH TBUKEHUS
HECBOOOHON MaTepuaibHOU TOUYKH (CITydau IPSIMOJIMHEWHOTO U
KPUBOJMHEWHOTO JIBMXKEHUS, CITydau MOCTOSIHHBIX U IEPEMEHHBIX CHII).
Cocrasnenue u peuieHue quddepeHnanbHbIX YpaBHEHUI
OTHOCHUTEJILHOTO JIBYKEHUSI MaTepUaIbHON TOUYKH.

1,2,3

4,5,7,8

IIpsaMosiuHeliHbIE KOJIEOAHUS TOYKH.

Teopemuueckue 6onpocwi.

CBoboansbie kosebanusi. CBOOO HBIC KOJICOAHMS TIPU HATMYUHU TPESHUS
ckoabxeHus1. CBOOOAHBIC KOJICOAHUS TIPH JTUHEHHO -BA3KOM
COTIPOTUBIICHUH. ATIEPHOINYECKOE TBIKEHNE TOUKH. BBIHYXICHHBIC
KoJieOaHus1. BeiHyKIeHHbIE KOJIeOaHUsI TP HAJTUIUH JIMHEWHO -BSI3KOTO
COTNIPOTHUBIICHHUS CPeAbl. ATIEPHUOINYECKOE IBKEHUE TOUKH. SIBICHNE
OueHuil. SIBiieHHEe pe3oHaHca.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX KOJIeOaHUN MaTEepHAIBHBIX Tell. Briusaue
[Pa3IMYHBIX BUJIOB COMPOTHBIICHUS Ha CBOOOHBIC KOJICOAHMS Tea.
BrinyxieHHbIC KOJIeOaHus Tea. BiusHue pa3nuvHbIX BUIOB
COMPOTHBIICHUS HAa BBIHY)KJICHHBIE KOoJieOaHus Tena. buenus, pe3oHaHc.

1,2,3

4,5,7,8

BBenenue B IMHAMHUKY MeXaHNM4YeCKO# cucrembl. I'eomeTpust macc.

Teopemuueckue gonpocbi.

Mexanuueckas cucreMa. Buemnue u BHyrpeHHue cuiibl. CBoOMCTBa
BHYTpeHHUX cui. Juddepenunansubie ypaBHEHUS ABHKCHUS CUCTEMBI.
Macca cuctemsl. LlenTp macc cucremsl. OnpeneneHne KOOpAMHAT LIEHTpa
MAacC MEXaHUYECKOM cucTeMbl. MOMEHTBI HHEPLIMU CUCTEMBI U TBEPLAOTO
TeJla OTHOCUTENIBHO OcH. Paanyc nHepuuu. Beluncienrne MOMEHTOB
WHEPLMU IPOCTENIINX TeN. TeopeMa 0 MOMEHTAaX MHEPLIMUA OTHOCUTEIIBHO
napajuienbHbIX oceil (Teopema [tolirenca-1lteiinepa). LlenTpobexHbIe

MOMEHTBI MHEPLMH. DIUTUIICOU UHEPLIHHU. [ TaBHbIE OCH U TJIaBHbIE
MOMEHTBI MHEPLMHU. BrIunciieHne MOMEHTa HHEPLIMU TBEPAOTO TeENa
OTHOCHUTEJILHO

MPOU3BOJILHOM OcH. [IoHATHE O TEH30pE HHEPLUHU.

Pewenue 3aoau.

Ornpesenenue Moja0KeHUs LIEHTPA MAaCC MEXaHUUYECKOM CUCTEMBI.
BrruricneHue 0ceBbIX U IEHTPOOSKHBIX MOMEHTOB UHEPIIHH OJHOPOIHBIX
TeJI U CUCTEM TEIL.

1,2,3

4,5,7,8




Teopema 0 IBHKEHHH IIEHTPA MACC CHCTEMBIL.

Teopemuueckue 60npocbl.

Teopema o aBmxkeHuU 1eHTpa Macc. CrieacTBUs. 3aKOH COXpaHEHUs
JIBUKCHHUS IIEHTPa Macc.

Pewenue 3aoau.

[IpumeHeHre TeopeMbl O IBI)KCHUU IICHTPA MacC K UCCIICIOBAHUIO
JIBUKCHIHSI MEXQaHIMYECKON CUCTEMBI ¥ TBEPJIOTO TelIa.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA ABHKEHHUS MAaTePHAJIbLHOM
TOYKH M CHCTEMBI.

Teopemuueckue 60npochwi.

KonunuecTBo ABUKEHUS MaTepUanbHON TOUKU. DIEMEHTAPHBINA UMITYJIbC
cuiibl. IMITynibCc MOCTOSIHHOM U epeMeHHOM cuiibl. Teopema 06 nmmyinbce
paBHOIeHcTBYIOIIEH. TeopeMa 00 U3MEHEHNH KOJTMYECTBA JABUKCHUS
TOYKH B AU depeHnanbHoi 1 koHeuHol popmax. KoamuectBo
NBMO)KEHUSI MEXaHUUYECKOU crcTeMbl. Teopema 00 M3MEHEHUH KOJIMYECTBa
NBM)KEHUSI MEXaHUUECKOW cHcTeMBbI B A depeHInanbHON 1 KOHEUHON
dhopmax. CrnencTBusi. 3aKOH COXpaHEHHSI KOJTMYECTBA JABHKEHUS
MEXaHUYECKON CHCTEMBI.

Pewenue 3a0au.

[Ipumenenne TeopeMbl 00 N3MEHEHNU KOJIMYECTBA JIBUYKEHUS K
VCCIIEA0BAHUIO IBIKEHUS MaTepUaIbHON TOUkH. OnpeneneHne riiaBHoro
BEKTOPA KOJIMYECTB ABMKEHUS MEXaHNYECKOU cucreMsl. [IpruMenenne
TeopeMbl 00 U3MEHEHUH KOJIMYECTBA JABMXKEHUS K UCCIIEIOBAaHUIO
JBUKCHMSI MEXaHUYECKOM CUCTEMBI M TBEPAOTO Tela.

1,2,3,6

4,5,7,8

TeopemMbl 00 U3MEHEHHUH MOMEHTA KOJIMYECTBA IBUKEHUS
MaTepUAJIbHOM TOYKU U KHHETHYECKOr0 MOMEHTA MeXaHUYeCKOH
CHCTEMBI.

Teopemuueckue 6onpocui.

MoOMEHT KoJM4ecTBa ABMKCHUSI MaTEPHUATBHOM TOYKH OTHOCHUTEIHHO
IIEHTPa ¥ OTHOCUTEIBHO OCH. TeopeMa 06 U3MEHEHUH MOMEHTA
KOJIMYECTBA JBHKEHUS MaTepUaIbHOU TOUKHA. KMHETUUECKHIT MOMEHT
MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO IIEHTPA U OTHOCHUTEIHLHO OCH.
Teopema 00 M3MEHEHUH KHHETHYECKOTO MOMEHTA MEXaHUUECKOU
cucteMbl. CiecTBUs. 3aKOH COXPAHEHHS] KHHETHYECKOTO MOMEHTA
MexaHudeckoi cucteMbl. Ckameiika XKykoBckoro. Heo0xomuMele yciaoBus
[PaBHOBECHS JIFOOOH MEXaHUYECKON CUCTEMBI.

Pewenue 3a0au.

[IpuMeHeHne TeopemMbl 00 K3MEHEHHH MOMEHTA KOJIMYECTBA JBHUKEHUS K
HCCIICIOBAHUIO IBMKEHUS MaTepUalibHON TOUkH. OnpenesieHue
KHHETHYECKOTO MOMEHTa MEXaHHUECKOM crcTeMbl. [[puMeHenne TeopeMbl
00 M3MEHEHNH KMHETHYECKOTO MOMEHTA K MCCIEIOBAHUIO IBIKEHUS
MEXaHUYECKOM CUCTEMBI U TBEPJIOTO TeJa.

1,2,3

4,5,7,8

Teopema 00 M3MEHeHMH KHHETHYECKOH YHEPIUH.

Teopemuueckue 6onpochwi.

Pabora nocrosiHHOM cuibl. Pabota nepemenHoi cuibl. Teopema o
paboTe paBHOACHCcTBYIOMIEH. PaboTa cuibl Tskectu. PaboTa cusbl
yrpyrocti. PaboTta nocrosiHHO# cuitbl Tperus. Momnocts. Koaguiment
noJie3Horo aencteus. Kunernueckas 3Heprusi MaTepuaaIbHOM TOUKH.
Teopema 00 U3MEeHEHNH KMHETHUECKOW YHEPTUU TOUKH B
middepeHnanbHON U KOHEYHOU opMax.

Pewenue 3aoau.

Beruncnenue paboTbl 1 MOLTHOCTH ITOCTOSIHHBIX M IEPEMEHHBIX CHIL.
[TpumeHeHne TeopeMbl 00 N3MEHEHUN KHHETUYECKON SHEPTUH K
VCCIIEIOBAHUIO ABW)KEHUS MAaTEPUATIbHON TOUKH.

Teopemuueckue 60npochi.

KuneTtnueckasi SHEprusi MEXaHUYECKON CHCTEMBI M CIOCOOBI €&

1,2,3,6

4,5,7,8




BBIYMCIICHUS. BbIunclieHre KHHETUYECKON SHEpTUuu TBEPAOIo Tea B
[Pa3TMYHBIX CITyYasX ero ABWKeHUs. PaboTa u MOIITHOCTh CHII,
MPUIIOKEHHBIX K TBEPAOMY TEJy, IPU MOCTYIATEILHOM U BpalllaTeIbHOM
NBIDKEHUSIX. PaboTa cuit TSKeCTH MEXaHMUeCKOM CUCTEMbI U TBEPAOTO
rena. Pabora BHyTpeHHUX CHII TBepJoro Tena. Teopema 00 H3MEHEHUH
KUHETHUYECKON SHEPrUU MEeXaHW4eCKol cuctemsl. [loTeHunanpHas
SHeprus. BerunciieHne moTeHIHAIbHOM SHEPTHH MEXAHUYECKON CUCTEMBI
1 TBEPJIOTO TeJa. 3aKOH COXPaHEHUs! OJIHOW MEXaHUYECKOW dHEpruu
CHCTEMEL.

Pewenue 3a0au.

Brruncnenne KUHETUUECKOW SHEPTHH MAaTEPUATIBHBIX TEJ B PA3IMUYHBIX
CITyJasiX IBHKCHHS. BbIYuClieHre KHHETUYECKON SPHEPTUU MEXaHUYECKUX
cucteM. [Ipumenenre TeopeMbl 00 U3MEHEHUN KMHETUUECKOM SHEPTUH K
WCCIIEOBAHUIO JIBIDKEHUSI MATEPUATBLHBIX TEJ M MEXaHUYECKUX CUCTEM.

IIpunoskenue o0MX TeopeM K AMHAMUKE TBEPIOT0 TeJia.
Teopemuueckue 6onpochi.
Huddepennumanbabie ypaBHEHHS MOCTYATENFHOTO JBM)KEHUS TBEPIOTO
rena. JluddepeHnuansHoe ypaBHEHHE BPaAIaTEIbHOTO JIBFKCHHS
TBEpAOTO Tela BOKPYr HenmoABMkHOU ocu. Juddepenimanbupie
ypaBHEHHUS IJIOCKOTO IBMKEeHHs TBepAoro Tena. Juddepenimanbubie
ypaBHEHHUS c(hepruecKoro IBMKEHHs TBEPAOro Tela.
Judpdepennnanbable ypaBHEHHS IBHKEHUS CBOOOHOTO TBEPIOTO TENa.
Pewenue 3aoau.
CocraBnenue u pemeHne qudQpepeHnnanbHbIX YpPaBHEHUH pa3IuuHbIX
JBM>KEHUU TBEPAOTO Tea.

1,2,3

4,5,7,8

Mpunuun Janambéepa. Meroa KMHETOCTATHKH.

Teopemuueckue 8onpocawi.

Cuina nHEpIMY MaTepuaTbHON TOUKH. [[eHTpoOekHas 1 KacaTenbHas
COCTaBJISAOIIME CUIIBI HHEpIMU Touku. [Tpunuun Jlanambepa 11 TOUKU U
MexaHu4yeckoil cucteMsbl. [IpuBeeHne cuin UHEPIMU TOUYEK TBEPAOTO Tella
K MpocTeiiemMy BUay (TJIaBHBIM BEKTOP U TNIaBHBII MOMEHT CHUII
uHepuun). J[mHaMu4yeckue peakiuu, AeUCTBYIOIINE Ha OCh
Bpamaromierocs teia. Ciydail BpalieHusl TBEpJOTO Tejla BOKPYT €ro
[JIaBHOM IIEHTPAIbHON OCH MHEPLIMHU. Y PAaBHOBEIIMBAHNUE BPAILIAIOIIUXCS
Ten.

Pewenue 3a0au.

[Tpumenenue npunnumna Jlanambepa K UCCIETOBAHUIO TBUKEHUS TOUKH.
MeToa KHHETOCTaTUKHU JUIsl MaTepUaIbHOM TOUKH. OnpeiesieHne riIaBHOTo
BEKTOpA U TJIABHOTO MOMEHTA CUJI MHEPLIUY MaTepUAIbHOTO Tella B
Pa3IMYHBIX CIIyYasX ero ABMKEHUA. MeToJ KUHETOCTAaTHKH JIIs
MeXaHU4eCcKOU cucteMbl. OnpeerneHue JMHaAMUYECKUX PeaKIil
MOIIMITHUKOB BpaIarouierocs Tena.

1,2,3,6

4,5,7,8

JJIeMeHTapHasi Teopus yaapa.

Teopemuueckue 6onpochwi.

OcHOBHBIE IOHATHUSA U ONIPENEIECHUs] TeOpUH yaapa. OCHOBHOE
ypaBHeHUe Teopuu yaapa. [lonymienus teopun yaapa. OOmine TeopeMsl
TeopuH yjapa. Yap Iapa o HeloIBIKHYIO TOBEpXHOCTh. Koapduunent
BOccTaHOBIeHUs. [IpsAMOil ieHTpalIbHBIN yaap AByX Tell. IIpenenbHbie
ciny4au. IloTeps KHHETHYECKON SHEPIUU IIPU HEYIIPYIOM yaape IBYX Tell.
Teopema Kapno.

VY nap 1o reny, UMEOILIEMY HENOABUKHYIO OCh BpaleHus. LleHTp ynapa.
Pewenue 3aoau.

JlenicTBHE yAApHOU CUIIBI HA MaTepUaIbHYIO TOUKY. [Ipsamoit
LIEHTpaJIbHBIN yAap ABYX Tell. JlelcTBUE yaapHbIX CUII Ha TBEPIOE TEIIO,
VMMEIOIIIEE HETIOIBWYKHYIO OCh BpalllCHMUSL.

1,2,3

4,5,7,8




IIpuHIMI BO3MOKHBIX NepeMeLeHn .

Teopemuueckue 60npochwi.

CBs3u u ux ypaBaenus. Kinaccuduxanus cszeil. Boamoxxnbie
(BUpTYyaJIbHBIE) NTEPEMELLEHUS TOJIOHOMHOM cucTeMbl. Yncio creneHei
cBOOO/IbI TOJIOHOMHOM CHCTEMBI. [I[pHHIINIT BO3MOXKHBIX TIEPEMEIICHHH.

Pewenue 3aoau.

Ormpenenenne THIIOB cBsA3el. OnpeeneHne urcia cTerneHeil cBo0o bl
MeXaHU4YeCcKoil cuctembl. OnpesieieHe COOTHOLLEHUI MEX/ Ty BO3MOKHBIMU
nepeMeleHusIMU cucTeMbl. [[puMenenne npuHIrna BO3MOXKHbBIX
MIEPEMEILICHUH K PEIICHUIO 3324 O PABHOBECHUU CHJI, TPUIIOKEHHBIX K
MEXaHUYECKOM CHCTEME C OJTHOH CTeneHbio cBOOOAbL. [Ipumenenne
IIPUHLIMIIA BO3MOKHBIX IIEPEMEILIEHUN K ONPEACTICHHUIO PEAKLIUI OTI0p
COCTaBHOM KOHCTPYKLIMH.

1,2,3

4,5,7,8

OO0u1ee ypaBHeHHe TUHAMHKH.

Teopemuueckue 6onpochi.

[TpuHIMTT BO3MOXHBIX ITEPEMEIICHUN B CITydae ABMKCHHS CHCTEMBI.
Ob1ee ypaBHeHHe TuHaMUKUA. O000IIEHHBIE KOOPAUHATHI M 0000IIEHHbIE
CKOPOCTH MeXaHW4YecKou cucteMbl. O000meHHbIe cribl. O01ee
YpaBHEHHE JUHAMHKHU B 00OOIICHHBIX CHIaX. Y CJIOBHS PaBHOBECHS B
00001IEHHBIX KOOPANHATAX.

Pewenue 3a0au.

Onpenenenre 0000IIEHHBIX CUJT MHEPLIUU B CUCTEMAX C OJHOM U IByMsI
creneHssMu cBoOoAbI. [Ipumenenue obmero ypaBHeHUsT TUHAMHKH K
WCCIIEIOBAHUIO ABMKEHUS MEXaHUYECKOM CUCTEMBI C OJIHOM CTENEHBIO
cB06oAbI. [IprMeHenune o61Iero ypaBHeHUS! AMHAMUKY JIJ1s1 OTIPEeIETICHUS
BHEITHUX BO3JCHCTBUI U MapaMETPOB MEXaHUUYECKOU CUCTEMBI.

1,2,3

4,5,7,8

JAnddepennuanbubie ypaBHeHUS ABUKEHHSI CUCTEMbI B
00001IIEHHBIX KOOPAUHATAX.

Teopemuueckue 8onpochwi.

Omnpenenenne 0000IIEHHBIX CUIT B CUCTEMAaX C OJAHOM U IBYMsI
cTeneHssMu cBo0oIbl. JluddepenunanbHble ypaBHEHHS IBHKEHUS
MEXaHUYECKOI cUCcTeMbl B 0000IIEHHBIX KOOpAHATaX (ypaBHEHUS
Jlarpanyka BTroporo pojaa). Kunernueckuit norennuan. MHTerpan snepruu
Y HUKINYECKHE KOOPIMHATHI.

Pewenue 3a0au.

BrisiBnenue 06001IeHHBIX KOOPMHAT MEXaHUYECKON CHCTEMBI.
Onpenenenre 0600IEHHBIX CHII B CUCTEMAaX C OJHON U IBYMS CTCTICHSIMHU
cBoOoabl. CocTaBneHue ypaBHeHui Jlarpamka BToporo pojaa Juis
MEXaHUYECKUX CUCTEM C OJIHOW U ABYMS CTETIEHSIMH CBOOO/IBI.
[Ipumenenue ypaBHeHuit Jlarpan:ka BTOporo poja K UCCIEI0BAHUIO
TIBUKEHHS CUCTEM C OJTHOM U JIByMsI CTETIEHSIMH cBOOOIb1. OmpeeneHue
KHHETHYECKOTO NMOTEHIMAJIa MEXaHUYECKON CUCTEMBI.

1,2,3

4,5,7,8

Mauiblie KoJ1e0aHNS CHCTEMBbI 0KOJI0 IOJIOKEHHS YCTOHYNBOI0
paBHOBecHS.

Teopemuueckue 60npochwi.

ITonsatue 06 ycroitunBoctu paBHOBecus. OrpeiesieHue MoJI0KEHUH
paBHOBECHS crcTeMbl. Kputepun ycTOMYNBOCTH MOJIOXKEHUS PABHOBECUS
cucTteMbl. Majsble cBOOOHbIE KOe0aHUsI KOHCEPBAaTUBHOM CUCTEMBI C
OJTHOM CTETEHbI0 CBOOOIbI OKOJIO MOJIOKEHHS YCTOHYHNBOTO PABHOBECHS.
VccnenoBanue cBOOOIHBIX KOJIEOaHUI MEXaHUUYECKOI CUCTEMBI C IBYMS

CTETIEHSIMH CBOOOIbI OKOJIO MOJIOKEHHSI YCTOMUUBOTO PAaBHOBECHS.
Marble 3aTyxarolue U BEIHYKJICHHbIE Koe0aHus KOHCEpBAaTUBHOM
CHCTEMBI C OJJTHOM CTENEHbIO CBOOOIbI OKOJIO MOJIOKEHHS YCTOMYUBOTO
paBHOBecus. Maiible cBOOOIHbIE KOJIEOaHUsI KOHCEPBATUBHOW CUCTEMBI C
TIBYMSI CTETICHSIMH CBOOOIbI OKOJIO MOJIOKEHHSI YCTOMUNBOTO PABHOBECHS.
Maible BEIHY)KJICHHBIE KOJIe0aHHsl KOHCEPBATHBHOM CUCTEMBI C JABYMsI

1,2,3




CTETICHSIMH CBOOOTbI OKOJIO TTOJIOXKEHHS YCTOWYMBOTO PAaBHOBECHSI.
Pewenue 3a0au. 45,7,8
HccaemoBanne ¢cBOOOIHBIX MaIbIX KOJIEOAHNHM MEXaHUIECKON CHCTEMEI C

OJIHOM cTerneHblo cB000b1. MccenoBanue BIHYXACHHBIX MaJIbIX

KoeOaHnil MEXaHNYECKON CUCTEMEI ¢ OQHOM CTENEHBIO CBOOOIEL.

HccnenoBanne cBOOOIHBIX MaIbIX KOJICOAHUH MEXaHUYECKOH CUCTEMBI C

NBYMSI CTENEeHsIMH cBOOOIbI. MccieioBaHne BRIHYKACHHBIX MaJIbIX

KoJIeOaHW MEXaHUIECKOU CUCTEMBI C ABYMS CTCTICHSIMH CBOOO/TBI.

PacueTrHo-rpajduueckasi pabora He NpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBas paGora He npeaycMoTpeHa y4eOHbIM IJIAHOM
Oo6pa3oBarejibHbIE TEXHOJIOTHH

[Ipn peamuzanuu y4eOHOTO Marepuaia Kypca HCHOJB3YIOTCS pPa3IMYHbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHHIO aTMOC(HEphl CBOOOIHONW W TBOPYCCKOW TUCKYCCHU KaK MEXITY
MIpernoaBaTesieM U CTyJIeHTaMH, Tak U B cTylaeH4eckoi rpynme. Llenpio npu 3ToM siBisieTcs BbIpaOOTKa y
CTYJCHTOB HaBBIKOB U KOMIICTCHIINM, ITO3BOJISIONTNX CAMOCTOSTEIIBHO BECTH HCCIICIOBATEIBCKYIO U HAyIHO -
MeIarOTHYECKYIO padoTy.

I[Ipy  w3ydyennmn  gucouimHbl — «Teopermyeckas  MEXaHUMKa»  NPHUMEHSIOTCA  CIEAYHIOLIHE
00pa30BaTeIIbHBIC TEXHOJIOTHH:

—  KJIACCHYECKOE JICKIIMOHHOE 00yUEHHUE C CIIOIh30BAHMEM HArJISTHBIX TTOCOOHIA;

— TPOBEJCHHE JICKIIUH TPH TOIICPKKE MYTbTHMEINA;

— TIPOBEJCHHWE IPAKTUYCCKMX 3aHATHH C PpEIICHHEM IPUMEPOB y JOCKH, a TaKXKe TPU MOJICPIKKE
MYJIbTUMEINA, CAaMOCTOSTEIBHOE PEIICHHUE 3a/1a4 00YJarOIIMMHKCS B IPUCYTCTBUU TIPEITIO1aBaTEIIs;

— TpoOJIEMHBIHN TIOIXO/T;

— pa3HOYpPOBHEBOE OOYYCHHUE;

—  CaMOCTOSITCJIbHOC M3Yy4YCHHE JUCHUIUIMHBI OOYYaIONUMHUCSA IPH IOMOIIM YYEOHBIX IICUATHBIX U
AJIEKTPOHHBIX M3IaHUM;

—  WHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHH — B HHCTUTYT€ HMECIOTCS CIICIHATM3UPOBAHHBIC
MOMEILECHUS JUIS CaMOCTOSATEIbHOW pabOThl, O0OpPYIOBAaHHBIC IEPCOHAIBLHBIMH KOMITBIOTEpAMH C
BBIX0OJIOM B IHTEpHET M C IOCTYIIOM K 3JICKTPOHHO-OMOIMOTEYHOU CUCTEME;

— HMHTEPAKTHUBHBIN IJI0CCAPHIA IO TEOPETUYCCKON MEXaHHKE;

— METOJWYECKUE YKa3aHus (B TOM YHCIIE B IEKTPOHHOM (hopME) 1O Pa3IMYHbBIM pa3jieiaM JUCIUTUINHBI.

CamocrosiTenpHas padoTa CTyJJCHTOB MPOBOIMUTCS IO/ PYKOBOJICTBOM IPEIOIaBaTelIeH, ¢ OKa3aHUEM

KOHCYJIbTAIMI U MOMOIIY MPY MOJrOTOBKE K KOHTPOJIBHBIM pab0TaM, BHIIOJIHEHUN JOMAITHUX 3aJaHU

DoH/I OLIEHOYHBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE O00eCrnedyrBaeT MPOBEPKY OCBOCHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs (KOMIETEHIMH M UX HHIAKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIEro,
PyOEKHOTO U TPOMEKYTOYHOTO KOHTPOJIS IO JUCIUTIITHHE.

CBs13b Mex 1y GOPMUPYEMBIMH KOMIIETEHIIUAMU U (hOpMaMu KOHTPOJISI UX OCBOEHUS MIPEJICTaBICHA B

cienyromei Tabmuiie:
HanmenoBanue
No Kon n HanMeHoBaHMe MHIMKATOpa HaunmeHoBaHue
KOHTPOJIMPYEMBIX o
/1 IOCTHIKEHHUS KOMIIETEHIIUH OLIEHOYHOI'O CPEJCTBA

pa3nenoB (TeMbl)

BxoaHo# KOHTPOJIb

Bompocel BXxogHOTO
KOHTpPOJIs1 (YCTHO)
ATTecTanus pa3fesoB, TEKYIUI KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHO# KOHTPOJIb




1 Craruka 3- YKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
3a1aHus
PacuerHo-rpaduueckue
paboThI

YcrHblil ompoc B ¢opme
cobecenoBanus.

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

VYcTHbIN onpoc B popme
cobecenoBaHus.

3 Jnnamuka 3- VKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
3- OIIK-1, ¥V -OIIK-1, B- OIIK-1 3aJIaHus
PacuetrHo-Tpaduueckue
paboThI

VYcTHbIl onipoc B popme
cobecenoBaHus.

[IpomexxyTouHas arrectanus

3- VKE-1, V- YKE-I, B- VKE-1 Bomnpocs! k 9x3amMeny
3- OIIK-1, ¥V -OIlK-1, B- OIIK-1 (ycTHO)

1 | Ox3ameH

BxoaHo# KOHTPOJIb TIpEeIHA3HAYCH /IS BBISBJIICHUS MPOOEIIOB B 3HAHUAX CTYJACHTOB U TOTOBHOCTH MX
K MOJIy4E€HUIO HOBBIX 3HaHUH. OIIEHOYHBIE CPEICTBA JUIsl BXOIHOTO KOHTPOJIS MPEACTABIISIOT COOO0M BOIIPOCHI,
KOTOPBIE 33/1al0TCSI CTYJICHTaM B YCTHOU (opMme.

Bomnpocel k cobece10BaHUI0
MaremaTtuka

Teopema [Tudaropa.
Teopema o anuHe AMaroHany NPSMOYTOJIBHOTO Napaiesienunesa.
Teopema cunycos.
Teopema KoCHHYCOB.
JlnuHa OKpY>KHOCTH. J[JIMHA Tyrd OKPYKHOCTH.
[Tnomaau nmpocTedmux Quryp.
OObemMbl IPOCTEHIINX TEJI.
Bekrop. Cnoxxenue BEKTOpOB. YMHOKEHHE BEKTOpa Ha YUCIIO.
IIpoexius BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MTPOEKLIUSAX.
. CkansgpHoe nNpou3BeIeHUE JIBYX BEKTOPOB.
. BekTopHOE npousBeieHNEe IBYX BEKTOPOB.
. IIpssmoyronbHas aekapToBa cucreMa koopauHat. [lonsipHas cucrema koopauHat. Llunmmeapuueckas
cucremMa koopauHat. @opMmyiibl mepexo/ia OT OJHON CHCTEMBbl KOOPJIUHAT K JPYrOH.
13. JleficTBHs HaJl BEKTOpPaMH, 3aJaHHBIMH CBOMMHU KOOPIAMHATAMHU.
14. TlpousBoHas Gpynkuuu. Tabnuna Npou3BOIHBIX.
15. IlpaBuia BeIYHMCICHUS TPOU3BOIHON (MOCTOSIHHOM BEIMYMHBI, CYMMBI, IIPOU3BEICHHSI, TPOOH, CI0KHOM
(GyHKIMY, TapaMeTPUYECKH 3aJaHHON (QYHKIUH).
16. Heonpenenenuslit uuTerpai. Tabmauia nHTErpaios.
17. OcHoBHBIE CBOICTBA HEOMpPENEICHHOTO WHTerpana (uHTerpan auddepeHnnana, auddepeHuan
MHTErpaja, IPOU3BOIHAS MHTETpajla, UHTErpajl CyMMBI).
18. Onpenenennslii unterpai. @opmyna Hetorona-Jleiibnuna.
19. Kparusie uHTErpabl.
20. KpuBonuHelHHbIN uHTErpai 1-ro u 2-ro poja.

RBOoo~NoGa~WNE
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21. Muddepenunansusie ypaBaenus. Ilopsgok ypaBHEHHs.
22. O6uiee perieHue (MHTErpait) 0OBIKHOBEHHOTO JU(D(HEpPEHIIMAIEHOTO YPaBHEHHUS.

23.YacTtHOoe pemieHHe OOBIKHOBEHHOTO mud(depeHnnansHoro ypaBHeHUs. 3amada Komru.

CYIIECTBOBAHHMH U €IMHCTBEHHOCTH pelIeHus 3a1aun Komu.
24. OcHoBHBIE BUABI AU (HepeHINATBHBIX YPAaBHEHUN U METO/IbI UX PEIICHUS.

duzuka

25. Cuctema orcyera. [IoHsTHE CKOPOCTH M YCKOPEHHUS TOUKH.

26. YTII0Basi CKOPOCTh M YTIIOBOE YCKOPEHHE TBEPIOTO TEa.

27. IlepB.erit 3akoH HeroToHa. HEepInansHble CHCTEMBI OTCUETA.

28. Bropoii 3akoH HproroHa. THEpTHOCTh MaTepUabHBIX TEIL.

29. Tperwnii 3akoH HproToHAa.

30. HemnepumanbHble cucTeMbl oTcueTa. CHIIbl HHEPIIWH.

31. 3akoH BceMupHOTO TsroTeHus. Cria TSHKECTH U BEC Tea.

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

33. Mexannueckasi cucteMa. BHemHue 1 BHyTpeHHUE CUJlbl. M301MpoBaHHas cucTema.
34. 3aK0H COXpaHEHUS UMITYJIbCA.

35. DHeprus, padoTa, MOIITHOCTb.

36. 3aKOH COXpaHEHUs PHEPTUH.

37. Yap aObCOIOTHO YIPYrUX U HEYIPYTHX TEJ.

38. MoMeHT HHEPITUH TBEPIOTO TeJIa OTHOCUTEIILHO OCH.

39. 3aK0H COXpaHEHUs MOMEHTA UMITYIIbCa.

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

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

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

HaueprareqbHasi reoMeTpusi 1 HHKeHepHAasi rpaduka

43. Metoa npoekuuid. [IpsMoyropHOE MpoeMpPOBaHKE.
44. TIpoerpoBanue oTpe3ka npsMoi. Criocod npsMOyroiabHOro TPEeyroabHHUKA.
45. B3auMHO€ MOJI0XKEHHUE MPSMOM U INIOCKOCTH. YTOJI MEXKIY NPSIMOMN U IIIOCKOCTHIO.
46. ITogoOue. L{enTpanbHas U 3epKagbHas CHMMETPHSL.
47. TlocTpoeHue MPOEKIU OKPYKHOCTH.
48. BunToBast TuHUSL.
49. TToBepXHOCTH U Teja BpAIICHHUS.
50. AKCOHOMETPUYECKHUE TTPOCKITUH.
OueHoYHbIE CPeACTBA /ISl TEKYLIEr0 KOHTPOJIS
Pazpen 1
KommuiekT 3ama4 nmo pasageay 1

Teopema o

Tema 2

3adauu penpoOyKmueHo20 ypOGH:

3amaua 2.1 3amaua 2.2

OTpeNeiITs MOTYTh CILTET E
natsmxenm tpoca BC 1 aTmxente
tpoca AC - 1“:2 B monoxeHnn

pasuoBecnst  yruel o =30° u

B=75°.cuma F, =10H .

Ouax AC u BC.

Ilapuupueii  tpéxspenmnk  ABC
VIepsKIBaeT B PABHOBECHI IPY3, MOBEIIeH-
Helil k mapHnproMmy Gonty C . Bec tpysa

. 0=6.7H. 3amanu yrmr & =60° n
B =45°. Cuanras crepxim AC u BC
HEBECOMBIMII, OMPEIETUTh YCIUTIE B CTEpH-

3agaua 2.3 3agaua 2.4




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

B xe Bec rpy3a P .

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

kuHyTOl uepes 6mox (', ecim
0
yron o =30". Onpenemuts
-
Taxke yerne B crepskae BC .

3adauu peKOHCMPYKMUBGHO20 YPOGHS

3agaua 2.5
Ommoponueii map Becom 12/
VIep:KUBaeTCA B PABHOBECIII Ha TMIaj-
Koil HAKIOHHOI ILIOCKOCTH C TOMO-
mpio Bepeskn 4B . Onpenemuts mae-
JIeHUe Mapa HA MUIOCKOCTh, eCiIi yTol
o = 60°. OnpenenuTs Takxke HaTA-

eHIle BepeBkn AB .

3agauya 2.6

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

Tpu crepxas AC . BC n
DC  coemHeHE! MAapHIPHO B
touke (. OnpenenuTs yemme

F B crepxre DC , ecmn 3amaHel
c cma F=50H u yron
A 0 =60°. Cuta F maxomitr-

y
CA B INIOCKOCTIT _\‘OZ =

3anaua 2.7 3anaua 2.8
4 ~
- Ny WsornyTsiii crepxens ABC mpu-
F B CL0 N avemmem ey Ioenane
Bec 0aHOpOaHOIT TOPI30H- T BPEIMICH R NONY MOCPEACTBOM THapHHpa
B il Gamor B pazes - P £ A . a apyroii ero xomen C cBoGOIHO
a 180H . 3amam vrom of =A45° e ATl i TS OGRS (o
- : P pasyionyio yron o =45° ¢ ropuson-
y OnpeenuTh peakunn — IIapHII- ; 5
4 ToM. OnpeeTITs PeakIm MapHIpa 11
paA nmaprnpa B . P 4 TTOCKOCTII, €CT Ha CTepiKeHb JelicT-
A ¥ syer cima F =10H .
3aoauu meopuecKozo ypoeHs
3agaya 2.9 3agaya 2.10

Tpu crepxua AO., BO n
CO coemmenst B mapanpe (.
OHPEJ@,—HITB pEﬂI\'LIII}G CTEP}KHH
CO. posnnkapomyio o aeficTei-
€M CIITBI F = 12H . ]_[P]I,—IOH\'EHHQI“I
K mapmipy (), ecTn paccTosHuA
AB=A4A0=AD. Cuma F na-

npagnena no OF .

3amaua 2.11
c Tpu crepxus AOQ. BO u

CO mapHnpHO-CTepKHEBOIT KOH-
cTpykinm coemHensl B Touke O
K KOTOpOil MpIIoKeHa — cIvia
F =18H . Onpenemirs yems B
crepxusx A0, OCuOB , ecm
yraer o = 30°, 3 = 45°.

Ikana ouennBaHud 3a1a4 no pasaeay 1

Tpouer bansl
BbInoJtHe- | 84-100 % | 66-83 % | 50-659% | 0-50 % . .
HHUA | 3aJdaHuid 3aJJaHui | 3aJaHuil | 3agaHuil PEUTHHTOBOH
YpoBenb oneHiu
3agaun
pEenpoayKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
yYpOBHS
3agaun
PEKOHCTPYKTUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
yYpOBHS
3amasm - TBOpUECKOTO | 5 5 g 152 | 0,75-15 | 0-0,75 0-2,5
ypOBHS




Horo | 0-5

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

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

Bapnanrt 1 Bapuant 2

P=1xH P=48xH

Bapnant 3 BapuanT 4
B

P=3xH
P=06rH
Bapnant 5 BapuanTt 6

B

P=5xH P=14xH

Bapnaut 7 BapuanT 8

.H‘m

P=4xH
P=1xH
Bapuant 9 BapuanTt 10
1 P
P 2 2 ‘
1
A 1 B
aw
» I
3 4 4
4 3 3
P=3xH P=11xH

Kommnexr 3agannii no reMe 5 npuseneH B POC.
IIIxaJyia oneHUBaHUA pacuyeTHO-rpaguYecKux padoT nmo pasaeay 1

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




16.
17.
18.
19.
20.

21.
22.
23.

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

33.
34.
35.
36.
37.

38.

Bonpocsl k cobecenoBanmio mo pasaeiy 1

CraTuka Kak pa3zesl TeopeTU4ecKol MexaHUKU. OCHOBHbIE NOHSTHS CTATUKU (paBHOBECHE Te€ja, CUIIA,
JUHUS JEHCTBUS CWIJIBI, CHCTEMa CHJI, CBOOOJHOE TE€J0, OKBHUBAJEHTHBIE CHUCTEMBI CHII,
PaBHOJAEHCTBYIOIIAs CUCTEMbI CUJI, YPaBHOBEILIEHHAs CHUCTEMa CWJI, ypaBHOBeELIMBaroulas cuia). /e
OCHOBHBIE 33/1a4l CTaTUKHU.

AKCHOMBI CTaTUKU U UX CJIEJCTBUS.

[Tonatuss HecBOOOMHOTO Teina W CBs3ed. PasneneHue cuil Ha aKTUBHBIE CHJIBI M PEAKIMNA CBS3EH.
Axcuoma (npuHIun) ocBoOox1aeMoct. OCHOBHBIE BU/IbI CBSI3E€H M UX PEAKIIUU.

Cucrema cxomgmuxcsi cwi. Teopema O paBHOJCUCTBYIONIEH CHCTEMBI CXOJAIIUXCS — CHJL
['eomeTpuueckuii u anredbpandecKuii CriocoObl OMpeIeIICHHs] PaBHOICHCTBYIOIIECH.

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

Teopema 0 paBHOBECHH TpeX HEMapallIeNIbHbIX CHIL.

CrnosxeHue IByX MapajuiebHbIX CHIL.

[Tapa cun. MomeHT napsl (Kak BEKTOD).

Teopembl 00 SKBUBaJIEGHTHOCTHU U CJIOKEHUHU TIAp U UX CJIEACTBUS.

. Teopema 0 mpuBEIEHNU CUCTEMBI ITAP K MIPOCTEUIIEMY BHTY.

. YCII0BUE PAaBHOBECHUS CUCTEMBI Iap.

. MOMEHT CHJIBI OTHOCUTENTEHO TOYKH (KaK BEKTOP).

. B3anMocBs3p MOMEHTa Mapbl U MOMEHTOB CHJI ITapbl OTHOCUTEIHHO MPOU3BOIBHONU TOUKH.

. Jlemma o mapayuiensHOM TiepeHoce cuibl (iemma [lyanco o mpuBeaeHUH CUITbI K TAHHOMY IIEHTPY).

. IloHsTHA TTIaBHOTO BEKTOpa U IJIaBHOTO MOMEHTA CHUCTEMBbI CHJI. AHAIMTUYECKHI Croco0 ompeseneHus

TJIABHOTO BEKTOPA M TJITaBHOTO MOMEHTA CUCTEMBI CHJI.
OcHoBHas Teopema ctaTuku (Teopema [lyaHco o mpuBeIeHUN CUCTEMBI CHIT K IAHHOMY IICHTPY).
YacTHbIe ciTyyan MIPUBEICHUS MPOU3BOJIBLHON CUCTEMBI CHJL.

VYcnoBus paBHOBECHS MMPOU3BOJIBLHOM CHCTEMBI CHIT (TEOpeMa).

Teopema BapuHboHa 0 MOMEHTE paBHOACHCTBYIONIEH CUCTEMBI CUJI OTHOCUTEIBHO TOYKH.

[TonsiTue minockoit cuctemel cuil. [IpuBeneHre NMpPOU3BOJBHON IIJIOCKOM CHCTEMBI CHJI K MPOCTEUIIEMY
BUAY. OCHOBHBIEC CBOMCTBA IJIOCKOW CUCTEMBI CHJI.

MoOMEHT CHJIbl OTHOCHTEIIBHO TOUKH (KakK ajreOpanveckasl BeTMYrHA).

MowmeHT napsl (Kak ajiredpandeckasi BETUYHHA).

VYcnoBus paBHOBECHS MPOU3BOJILHON TUIOCKOW CHCTEMBI CHUJI. YpaBHEHHUS PABHOBECHUS IMPOU3BOJIBHOM
IIJIOCKO¥M CUCTEMBI CHJI (TpU (OPMBI).

YcnoBue paBHOBECHS phlyara.

YcioBue ycTOMYMBOCTH TBEPJOTO Tea MPH ONMPOKUIbIBaHUH. KOApDUIIMEHT yCTOHYHBOCTH.

[TonsaTHe TpeHUs, BUILI TPEHUS. 3aKOHBI TPEHUS CKOJIbKEHUS.

Peakuuu HenaeanbHbIX (IIEPOXOBATHIX) CBA3EH. YT0a TpeHus. Konyc Tpenus.

PaBHOBecHe NTpy HAIMYUU TPEHHS CKOJIBKCHHS.

Tpenue kaueHus. PaBHOBecHe Mpy HAJTUYMH TPEHUS KaUuCHUS.

[lousaTre MOMEHTA CHUJIBI OTHOCHUTEILHO OCH.

BzaumocBs3p MOMEHTA CHIIBI OTHOCUTENIHLHO OCH M MOMEHTA CHIIBI OTHOCHUTEILHO TOUKH Ha 3TOM OCH.
AHanuTHYEeCKOE OIpEeNIeHHE TJIABHOIO BEKTOpA M TJIABHOIO MOMEHTAa MPOCTPAHCTBEHHOW CHUCTEMBI
CHIL.

VYpaBHEHUs paBHOBECHS IPOU3BOJILHOM TPOCTPAHCTBEHHOM CUCTEMBI CHJL.

Teopema BaprHbOHA 0 MOMEHTE PABHOJICHCTBYIOIIEH CUCTEMBI CUJI OTHOCUTEIBHO OCH.

[TonsiTe cucTemMbl MapajUIeNbHBIX CHU. TeopeMa O PaBHOACHMCTBYIOIIEH CHCTEMBbI MapaieNbHBIX H
OJINHAKOBO HAMPABJICHHBIX CHIL.

[TonsiTHe IEHTpa CUCTEMBI MapallieNbHBIX cull (Teopema). DopMynbl AN BBIYHCICHUS KOOPIWHAT
[[EHTPA CUCTEMBI MAPATIICIBHBIX CHIL.

PaBHozelicTByIOIIAs CUJT TSDKECTH TBEpJOro Teina. [loHsTue neHtpa TsokecTd TBepaoro tena. Gopmyssl
JUTS BBIYMCIICHUSI KOOPAMHAT IIEHTpa TSHKECTH Tela.

Omnpenenenre KOOPAWHAT ILIEHTPAa TSDKECTH OJHOPOIHOTO TBEpPAOro Tena (LEHTP THKECTH oObema,
TUTOIIAH, JTMHUH).



39. CriocoObl ompeneneHus MOJ0KEHNUS LEHTPOB TSHKECTH Tell (MHTErpUpOBaHHUE, CUMMETPHs, pa30oueHue,
crioco0 OTPHIATENIFHBIX BECOB, SKCIICPUMEHTAIBHBIH CII0c00).

HIkana oneHnBaHuA 00y4aroUIerocsi Ha codecel0BaHMU 1O pa3aeny 1

Bannbl
PEeATHHIO
BO#l
OLICHKH
5

ypOBeHb 0CBOCHUS MaTepHuaJa

Teopernueckoe coaep)kaHue IUCUUIUIMHBI OCBOCHO TNOJHOCTBIO, 0e3 mpoOernos,
HGO6XOZII/IMI)IC MMPAKTUYCCKUC HABBIKH pa6OTI>I C MarcpuajioM IOJHOCTBIO
chopmupoBanbl. OOydarOMMICS HWCYEPIBIBAIONIE, TOCIEAOBATEIBHO, YETKO U
JIOTUYECKH CTPOWHO W3JIaraeT MaTrepuay, yMeeT TECHO YBS3bIBATh TEOPHIO C
HpaKTI/IKOI\/'I, BJIaZACCT PASHOCTOPOHHUMMHU HABBIKAMHW MW IPHUEMaMU BBIIIOJIHCHUA
MPAaKTUYCCKUX 3aJa4dy, NpUUYCeM HEC 3aTPpyAHACTCA C OTBCTOM HIpPU BUIAOU3MCHCHUU
3aaHUN.

TeopeTndeckoe cojepkaHue TUCIHMILIAMHBI OCBOCHO MPAKTUYECKH TIOJHOCTHIO,
oOyJaronuiicss TPaMOTHO W IO CYIIECTBY H3JIaraeT Marepuall, He JOIycKas
CYIICCTBCHHBIX HCTOQHOCTeﬁ, MMPaBUJIBHO HNPUMCEHACT TCOPETHYCCKUC ITOJIOKCHHA
IIpru PpCIHICHUHU TMMPAKTHYCCKUX BOIPOCOB H 3aJa4d, BJIAACCT HeO6XOHI/IMBIMI/I
HAaBbIKaAMHW U IPUEMAaMU UX BBIITOJTHCHHA.

TeopeTndeckoe cojaepKaHWe JIUCIUATUIMHBI OCBOCHO YACTHYHO, OOYYaroIIuincs
MMEeT 3HAaHWS TOJHKO OCHOBHOTO MaTephayia, JIONMYCKaeT HETOYHOCTH,
HEJOCTaTOYHO  NpaBUJIbHBIE  (GOPMYIMPOBKHM,  HApyUIEHHS  JIOTHYECKOU
MOCJIEIOBATEIbHOCTH B HW3JIOKEHWW MaTepuana, HO NpoOenbl HE HOCIT
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE MpPAaKTUYECKHE HaBbIKU paboOThl C
OCBOCHHBIM MAaTEpHUajJOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOydarolIUics
VCIIBITHIBACT 3aTPYIHEHUS IPU PEIICHUN MPAKTHUECKUX 3a/1ay.

Teopernueckoe coaepxkaHue AUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydarouuics
JIOTYCKAeT CYLIECTBEHHbIE OLIMOKH, HE BUIAUT B3aUMOCBSI3H TEOPUH C IMPAKTHKOM,
HEO0OXO0IMMbIE MPAKTHUYECKWE HaBBIKM PabOTHI HE CPOPMHUPOBAHBI, OOJIBIIUHCTBO
MPEeIyCMOTPEHHBIX paboyeil mporpaMmoi IJUCHMIUIMHBI Y4eOHBIX 3aJaHUN He
BbINOJIHEHO. HeoOxomuma  JOMONHUTENbHAs CcaMOCTOsATENbHas paboTa Haj
MaTepHuajoM Kypca.

0-1

Pazpen 2
KommuiexkT 3anau mo pasaeiry 2

Tema 9

3adauu penpoO0yKmueHo20 ypoGH:

3amaua 9.1 3amaua 9.2

JlaHO ypaBHEHHE JBWKEHHS TOYKH X = sin(mt).
Onpenenutb CKOPOCTh B Ommkaiiuii mocie
Hayajga JBIWKEHUs] MOMEHT BpeMeHu l , Korna)
koopauHata X = 0,5 M. OnpenenuTs yCKOpeHHe
TOYKH B TOT MOMEHT BPEMEHH.

Touka aBWXKETCS MO NPSAMOM € IMOCTOSHHBIM
yckopernueM a = 0,3 m/c?. OnpeaenuTh HaualbHYIO
CKOPOCTb TOYKH, €CIM uepe3 6 CEeKyH[J IocIe
Hayaja JBUKEHUS CKOPOCTb TOUKH CTajla pPaBHOM 3
m/c.

3agaya 9.3

Touka nBIXKETCSA MO MPAMON C YCKOPEHHEM &)

= 0,5 M/c%. Ompesenuth, 3a Kakoe BpeMs Oyer

mpoiaeHo paccrosaue 9 M, ecnu mpu to = 0

ckopocTh Touku Vo = 0. KakoBa OyzneT cKopocTb
TOYKH B TOT MOMEHT BpEMEHHU?

3agaya 9.4
CKOJIBKO CEKyHJ| JI0JDKeH paboTaTh JBUraTellb,
KOTOPBII cooOIIaeT pakere ycKopeHue 3g, uToObI
CKOPOCTh pakKeThl B NPSIMOJUHEHHOM JBWXEHHUU
BO3pocia ¢ 3 10 5 km/c?

3agaua 9.5
3amaHbl ypaBHEHUS IBUKCHUS TOUKHU X = 2t, V)|
1 — sin(0,1t). Ompenenuts OIVKANIINI

MOMCHT BPCMCHH, KOI'la TOYKa NCPCCCUCT OChH

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




Ox. Onpe):[eJme TAK)XKXC CKOPOCTH TOYKHU B I3TOT
MOMCHT BPCMCHHU.

3agauya 9.7
JlaHBI TIPOEKIIMK BEKTOPA CKOPOCTH TOYKH Ha
KOOpIWHATHBIE OcH: Vx = 3, Vy = 2t%, v, = t3.
Onpenenmute MOAYIbL BEKTOpa YCKOPEHUS B
MOMEHT BpeMeHU {1 = 1 ¢ m ero HampaBJcHHE
(HampaBmsIONINEe KOCUHYCHI). PaccTosHUS TaHbI
B METpax, BpeMsl — B CEKyHax.

3agaua 9.8
Jaubl ypaBHEHUS JIBHXKCHHUS TOUKH: X = 0,3t3, y
= 2t%. Onpenenuth, B Kakoil MOMEHT BpeMeHH 1
YCKOpEHHEe TOUYKM paBHO 7 cm/c® . OmpenenuTs
TaK)K€ CKOPOCTh TOYKH B ITOT MOMEHT BpPEMECHHU.
KoopmuHaTs! X 1 Y 3a/1aHbl B CAHTHMETPAX, BPeMs
B CEKYHJIaX.

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

0,3t%T+ 0,1t3j. Onpenenuts MOIyJIb BEKTOPA
YCKOPEHHsS] TOYKH B MOMEHT BpeMeHH t1 = 2 ¢ u
ero  HampasiieHue (10  HampaBJIAIOIIUM
KocuHycaM). PaccTosiHMS JaHBI B METpax, BpeMs
— B CEKyHJIaXx.

3agaya 9.10
Touka JBIKETCS IO OKPYKHOCTH COIJIACHO
YpaBHEHHIO S 0,52 + 4t Haiftru nomHOE
YCKOPEHHE TOYKH B MOMEHT BpPEMEHH, Korja eé

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

3aoauu peKoOHCmMPYKMUHO20 yPOGHsL
3anauya 9.11 3amaya 9.12
KacaremsHoe yckopenme Touku a; = 0,2t] Touka aBWKETCS 1O OKPYXKHOCTH COTJIACHO
OnpeneanTh MOMEHT BpeMeHH t1, KOT/la CKopocTh3akoHy S = 5t — 0,4t2. OmnpenennTs MOMEHT

V TOYKH JOCTUTHET BenunHbl 10 m/c, ecu tipu fo
= 0 ckopocth TOoukH Vo = 2 M/c. Kakol myTh
MPOMJET TOYKA 32 3TO BpeMsi?

BpeMeHH 1, TP KOTOPOM HOpPMaJIbHOE YCKOpPEHHE
TOYKH an 0, a Takke BEIUYHHY IIOJHOTO
YCKOpPEHUS! JJIsl STOTO MOMEHTA BPEMEHH.

3aoauu meopuecKozo ypoeHs

3agaua 9.13
JlaH 3aKOH JIBWKEHUS TOYKU TIO TPACKTOPHHU:
s = 5t OnpenenuTs paauyc KPUBHU3HBI

TPAeKTOPUU B MOMEHT BpPEMEHHU 11, Mpu KOTOPOM,
HOpPMallbHOE YCKOPEHHE TOYKH an = 3 M/c% a
TaK)K€ BEJIMYUHY MOJHOTO YCKOPEHUS TOYKU B
STOT MOMEHT BPEMEHH.

3amaua 9.14
[To okpyXHOCTH, paauyCc KOTOPOH I 7 M,
JIBIDKETCS TOYKA COTJIACHO 3aKOHY S = 0,3t

Onpenenutb MOMEHT BpeMeHH 11, MpH KOTOPOM
HOpPMalbHOE YCKOpEHHEe TOYKH an = 1,5 m/c? a
TaK)K€ BEJIMYUHY MOJHOTO YCKOPEHUSI TOUKH B 3TOT
MOMEHT BpEMEHH.

Komrmektst 3aga4 o remam 10,11,13 u 14 npusenenst B @OC.

HIkana oueHnBaHuA 3a/1a4 M0 pa3jaenay 2

Hpouent Banasl
BbinosHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . PEeHTHHTOBOW
HUS | 3aJaHuii | 3aJaHMii | 3aJaHMi | 3aJaHHH
YpoBeHb oueHicH
3amaun
pEenpoayKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YpOBHS
3amaun
PEKOHCTPYKTUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
yYpOBHS
3anauu - TBOPUECKOTO | 5 5 g 152 | 0,75-15 | 0-0,75 0-2,5
yYpOBHS
Hroro 0-5

3ananus K pacuyeTHo-rpaduyeckuM padoram no pasaeiy 2

PI'P K1. Onpenesnenue ckopo

CTH U YCKOPECHUA TOYKH IO 3aJaAHHBIM




YPABHEHHAM ee JBH:KeHus1 (Tema 9)

Ilo 3agaHHBIM ypaBHEHUSAM JBHXKEHUS TOUYKU M TpeOyeTcss yCTaHOBUTH BUJ €€ TPACKTOPUM U IS
MOMEHTa BpeMeHH t = f1 (¢) HallTU MOJ0XKEHNE TOUKU Ha TPACKTOPUH, €€ CKOPOCTb, IOJIHOE, KacaTeIbHOE U
HOPMaJIbHOE YCKOPEHMSI, a TAKXKE pPaJuyC KPUBU3HbBI TPAEKTOPUU.

Homep VpapHeHI IBIDKeHILT Bpewms /. ¢
BapHaHTa X = X(t).cM y =vy{t), o™
1 —2t"+3 —5t 0.5
2 dcos™( mt/3)+2 dcos™( mt/3)+2 1
3 —cos(nt™/3)+3 sin(mt/3)-1 |
4 4t+4 —4/(t+1) 2
5 2sin(mt/3) —3cos(mt/3)+4 |
6 3t7+2 —14t 0.5
7 3t—t+l 5t°-5t/3-2 1
8 Tsin(mt™/6)+3 2-Tcos(at"/6) 1
9 —3/(1+2) 3t+6 2
10 —Acos(mt/3) —2sin(mt/3)-3 1

Kommnekt 3agannii o teme 10, 11 u 13 nmpusenen B POC.

Il kasa oueHMBaHKUs pacyeTHO-TPaduuecKuxX padoT no pasaeay 2

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

Bomnpocel k cobecenoBaHuI0 M0 pa3aenay 2

1. Kunematuka Kak pasjen TeopeTndeckoi MexaHWkH. OCHOBHBbIE HMOHATHS KMHEMAaTHKH (CHUCTeMa
OoTCYeTa, TPAEKTOpPUS TOYKH, HPSAMOJUHEHHOE M KPHUBOJIMHEHHOE IBM)KEHUS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBWKEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHUe ToukH). OCHOBHBIC 33/1a4 KUHEMAaTHKH.

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

3. Omnpenenenne CKOPOCTH M YCKOPEHUS TOUKH IIPH BEKTOPHOM CHOCO0€ 3a/1aHusl IBUKECHUS.

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

5. Omnpenenenne CKOPOCTH M YCKOPEHHUS TOYKHM NPU E€CTECTBEHHOM CIIOCOO€ 3aJaHusl JBHXKEHHSL.
EcrecTBeHHast cucrtema KOOpAMHAT (KacaTeibHas, HOpMallb, OMHOpMalb M MX OPThl) M E€CTECTBEHHBI
TPEXTPaHHUK (COIMpHKacarollascs, HopMaJlbHas U CIPSAMIIAIONIas MIOCKOCTH). LIeHTp u paanyc KpUBU3HBI
TPaeKTOPHUHU.

6. Kmaccupukanus JBHKEHMH TOYKM TO €€ YCKOpPEeHUsM (NpsAMOJMHENHHOe, NpSIMOJIMHEHHOoe
PaBHOMEPHOE, MPSMOJUHENHOE PABHONEPEMEHHOE, KPHUBOJIMHEWHOE, KPUBOJIMHEHHOE pPaBHOMEPHOE,
KPUBOJIMHEWHOE PaBHOIIEPEMEHHOE).

7. IloctynarenbHOe ABM)KEHHE TBEPJOTO Tena. Teopema o MmocTynaTeabHOM JBH)KEHUU Teja. 3aJaHue
IIOCTYIATEIbHOTO JIBM)KEHUS Tea. Y paBHEHUE MOCTYIATEIBHOIO IBUKEHUS TeNa.

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

9. YrnoBas CKOpPOCTh M YIIIOBOE YCKOPEHHUE Teja (Kak aureOpandyeckue BEIUYHHBI), COBEPIIAIOIIErO
BpAIlaTEIbHOE JBUKECHHUE.



10. Yacreble ciryyan BpalaTebHOTO JIBIKEHHS Tela (paBHOMEPHOE U PaBHOIIEPEMEHHOE BPAILICHHE).
@opMyibl U1 BBIYUCIICHUS YIII0BOM CKOPOCTH U yrJja II0BOPOTA.

11. Omnpenenenne CKOPOCTH M YCKOPEHUS TOUKHU TENA, COBEPIIAIOIIETO BPAIIATEIbHOE ABHKEHHUE.

12. TlceBOOBEKTOPHI YIIIOBOM CKOPOCTH U YTIIOBOTO YCKOPEHHS Tela.

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

14. Ilnockoe naBmxeHue TBepaoro Ttena. CBOMCTBA IJIOCKOTO JBWXKEHUS. 3aJaHHe IIJIOCKOIO
JBUKEHMS TeJa (IIIOCKOW GUrypsl). YpaBHEHMs IJIOCKOTO JIBUYKEHUS Tela (TIockoil ¢purypsl). Pasnoxenne
JBUKEHUSI TUIOCKOM (UI'ypbl Ha IOCTYNATEIbHOE JBM)KEHHE BMECTE C IOJIIOCOM U BpallleHUE BOKPYT
II0JIIOCA.

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

16. TloHsTHE MIHOBEHHOTO IIEHTPA CKOPOCTEH TUIOCKOH (DUTYpHI H TEOPEMA O €TO CYIIECTBOBAHUH U
€IMHCTBEHHOCTH.

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

18. Pa3nuuHbIe caydau ONpeesieHus MOJI0KEHNSI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19. Teopema 00 YCKOPEHHUSX TOUYCK TUIOCKOH (PUTYPHI.

20. TloHsTHE MIHOBEHHOTO IIeHTpa yckopeHuit (MLY) mnockoit ¢purypsr.

21. CmocoObl onpeieIeHrsl MTHOBEHHOTO TISHTPa YCKOPSHHH IIIOCKON (DUTYPHI.

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

23. MrHoOBeHHasi OCh BpalICHUS. YpaBHEHWE MTHOBEHHOH OCH BpallleHUS TBEPAOTO Tela TpHU
cheprdecKoM ABMKEHHUU. YTIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE Tea.

24. OrmpeneneHue CKOPOCTEH M YCKOPEHHWH TOYEK Tesla TpH  CcHEepruyecKoM  JBMKCHHH.
Pacnpenenenue ckopocreil Touek Tena npu chepuyeckoM ABMKEHMH. [IpoeKkuun cKopocTH TOUKM Tea Ha
OCH JCKapTOBBIX KOOPJAUHAT.

25. Pa3noxeHue IBUXKEHUs CBOOOJHOIO TBEPJOrO Teja HAa MOCTYHNAaTEeIbHOE IBM)KEHHE BMECTE C
IOJIIOCOM M cpeprueckoe JBUIKEHHE BOKPYT TMOJIIOCA. YPaBHEHMsI JBWXKEHHS CBOOOJHOIO Tena.
He3aBucumMocTbh BEKTOPOB YIIIOBOM CKOPOCTH U YIJIOBOI'O YCKOPEHHsI CBOOOHOrO Tejla OT BBIOOpA MOJIHOCA.

26. OmnpeneneHue CKOPOCTEH M YCKOPEHUH TOYEK CBOOOJHOTO TBEPIOTO Tea.

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

28. Teopema o CIIO)KEHUH CKOPOCTEH.

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

30. CnoxeHue NOCTyNAaTeNIbHbIX IBUKCHUH.

31. CnoxeHue BpallleHUH TBEPIOTO Tella BOKPYT MapajliebHbIX ocell. [lapa BpalueHuit.

32. CnoxeHue BpallleHUui TBEPIOro Tejla BOKPYT NepeceKaroluxcs OCeH.

33. CnoxeHue NOCTYNaTeJIbHOTO U BpalllaTeJIbHOIo ABMKEHUH. BUHTOBOE JBIKEHME.

34. OOmwuii caydaii cIoKeHUs ABMKEHUN TBEPJIOTO Teja.

HIkana oueHnBaHusA 00y4arOIIerocsi Ha codecel0BaAaHUU 110 pa3jenay 2

bansl
YpoBeHb 0CBOCHHUSI MaTepHaa PeiTHHIOBOM
OLICHKH
Teopernueckoe coieprkaHue JUCUUIUIMHBI OCBOEHO IMOJIHOCTBIO, 0€3 MpoOesoB, 5
HE0OXO/MMBbIE MPAKTUYECKHE HaBBIKM pabOThl C MaTepuaoM MOJIHOCTBHIO
copmupoBanbl. OOyyaromuiicss HCYEpHbIBAIOIIE, MOCIEA0BATENbHO, YETKO H
JIOTUYECKU CTPOWHO M3J1araeT Marepuall, YMEET TECHO YBS3bIBATb TEOPUIO C
MIPAaKTUKOM, BJIaJeeT Pa3HOCTOPOHHMMH HABBIKAMU M IIPUEMAMHU BBIINOJIHEHUS
MIPAaKTUYECKUX 3a/1a4, IPUYEM HE 3aTPYAHICTCS ¢ OTBETOM IIPHU BUIOU3MEHEHUU
3aJaHUN.

Teopernueckoe coaepkaHue AUCLUIUIMHBI OCBOCHO IPAKTUYECKHU IIOJIHOCTBIO, 4
oOyyJaromuiicss rpaMOTHO M M0 CYIIECTBY H3JaraeT MaTepuall, He JOINycKas
CYILLECTBEHHBIX HETOYHOCTEH, IIPABUIIBHO IIPUMEHSET TEOPETUUECKUE TI0JIOKECHUS
IpU pEUICHUH TNPAKTUYECKUX BOIPOCOB M 3ajay, BIAZECET HEOOXOIUMBIMH
HAaBBIKAMU U IPUEMAMU UX BBIIIOJIHECHMUS.




TeopeTnueckoe conepkaHue AMCUUILIMHBI OCBOEHO YAaCTUYHO, OOydaroluiics

MMEET 3HAHUA TOJIBKO OCHOBHOIO MaTrepuasa, JOIyCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWIbHBIE  (OPMYIUPOBKH,  HAPYIICHHS  JIOTUYECKOM
[OCJIE/IOBAaTEIbHOCTH B  M3J0KEHUM MaTepuana, HO TpoOensl HE HOCAT

CYILIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE NPAKTUUYECKHUE HAaBBIKU pPaldOTHI C
OCBOCHHBIM MAaTEPHaJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYYAIOIIUNCS
WCTIBITHIBACT 3aTPYTHEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1au.

2-3

Teopernueckoe copepkaHue TUCHMILIMHBI OCBOGHO YaCTUYHO, OOYdJaroUIHiACS
JIOTYCKAeT CYLIECTBEHHbIE OIIMOKM, HE BHMJIUT B3aUMOCBSI3U TEOPUU C
MPAKTUKOH, HEOOXOAMMbIE MPAKTHUYECKUE HaBBIKA pabOThl HE cHOPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboveil MporpaMMoOi JUCHUIUIMHBI Y4eOHBIX
3aJaHuil He BbIMoJHEHO. HeoOxoauma JOMOJHUTENbHAS CaMOCTOSITENbHAS

paboTa HajJ MaTepHaIoOM Kypca.

Kommiekr 3

Pasznen 3
aja4 no pasaenay 3

Tem

aleé

3adauu penpooyKmueHo20 ypPOGHs

3anaua 16.1
Teno maccort m = 50 kr, IojaBeIICHHOE Ha
Tpoce, MOJHUMAETCSI BEPTHUKATBLHO C YCKOPEHHUEM
a=0,5 m/c®. OnpenennTh CUITy HATSKEHHS TPOCA.

3agaua 16.2
Herans maccoit m = 0,5 Kr CKOJIB3UT BHHU3 10
noTKy. llox kakum yriaom K TOpPU30HTAIBHOU
IUIOCKOCTH JIOJKEH pacroyiaraTbCsl JIOTOK, JUIS
TOTO 4TOOBI JIeTalb JIBUraNach ¢ YCKOPEHHEM a =
2 M/c?? Yo BBIPa3HTh B IPAycax.

3agaua 16.3

3agaya 16.4

6 CkopocTh JBHKEHUA TOYKHM| MarepuanbHasg TOYKa Maccol m 16 xr
: ) Maccoii M = 24 Kr mo MpSAMOU|IBMIKETCS 1O OKPYKHOCTH pamuyca R = 9 M co
3 3amana rpadukoM pyHKIMK V =|ckopocThio V = 0,8 M/c. Onpenenutpb MpoeKIHio
? / v(t). Ompenmenuts  MOMAYJIbPABHOACHCTBYIOIIEH CHJI, MPHIOXKCHHBIX K TOYKE,
paBHOACHCTBYIOIIEH CHJL,[HA TJIaBHYIO HOpMaJslb K TPA€KTOPHUHU.
PP re JNEHCTBYIONIUX HA TOUKY.
3amaua 16.5 3agauya 16.6
MarepuanbHass Touka Maccod m = 900 kr| Onpenenutb MyTh, PO ICHHBIN

NBUKETCSI 10 TOPU3OHTAIBHONW NPSIMONH TOJ
neiicteuem cuiiel F = 270t, koTopasi HampaBiieHa
Mo TOH xe mpsiMod. OnpenenuTs CKOPOCTh TOUKU
B MOMEHT BpemeHH 11 = 10 ¢, eciim mpu to = 0
cKkopocTh Vo = 10 m/c. Onpenenutb Takxe MyTb,
MpOHIeHHBIN TOUKOM 3a 3TH 10 c.

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

3aoauu peKoHCMPYKmMUBHO20 YPOGHS

3amaua 16.7

MarepuanpHas Touka M
Maccoii M HIBWXKETCS BIOJb
-» TOpU30HTaIBbHON ocu OX mox
" neiictBueM cuisl F = 2m(x +
1). Ompenenutb CKOPOCTh H
YCKOPEHUE TOYKH B MOMEHT BpPEMEHH, KOrja ee

koopauHara X = 0,5 m.

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

3anaya 16.9
Omnpenenuts cKOpocTh TOUKH M
KOHUYECKOT0 MasTHHKA, KOTOPBIH
npu anuHe Huta OM 1 M,
ONKCBHIBAET KOHYC C YIJIOM IIpH
BepIIMHE o = 45° .

3amaua 16.10

MarepuanbHast Touka M Maccoit
m 6 Kr nepememaercsi B
TOPU3OHTAIIBHOM  IUIOCKOCTH  IIO
KPUBOJIMHEMHON TPAeKTOPUU IO
cunel  F 8 H. Omnpenenutp

NEVICTBUEM

KaCcaTCJIbHOC YCKOPCHUC TOYKH.




3adauu meopueckoz0 yposHs

3anava 16.11
Teno maccoit m = 20 Kr najaeT 1Mo BEpTUKAJIH,
cHJa CONpOoTHBIEHHA Bo3ayxa R = 0,04v2
OmnpenenuTh MakCHMAaJbHYIO CKOPOCTb TaJICHHS

TCI1a.

L

s

CKOpPOCTh
nerxenuro R = 0,08v.

Tena,

3agauya 16.12
Ilo HaKJIIOHHO# IUIOCKOCTH U3
COCTOSHHSI TIOKOS ~ HA4YHMHACT]
CKOJB3UTh TEJIO Maccol m = 1
Kr. OnpenenuTh MaKCUMaJIbHYIO
€CIM  Cujla COTPOTHUBIICHUS

Kommiextst 3a1a4 o remam 17-30 nmpusenenst B DOC.

3ananus K pacueTrHo-rpaduyeckuM padoram no pasaeiy 3
PI'P /I1. UuTerpupoBanue 1u¢pepeHINATbLHBIX YPABHEHUH IBHKEHUS
MaTepuaJbHOU ToukH (Tema 17)

MarepuanbHas Touka M maccoit M, moiay4uuB B TOouke A HayalbHYIO CKOpPOCTb Vo, JABHIJKETCS B
n3orHyToil Tpyoe ABC, pacnosioxxeHHOH B BEPTUKAILHON MJIOCKOCTH. YUYacTKH TPYObI MM 00a HAKIIOHHEIE,
WIM OJUH TOPU3OHTAIbHBIN, a JAPYroll HakIOHHBIA. Yros HakioHa TpyOsl o = 30°. Ha yuactke AB Ha
MaTepHAIbHYI0 TOYKY JCHUCTBYeT cuia TspkecTH P, mocrosHHas cwia Q (ee HampaBieHHE yKa3aHO Ha
PUCYHKE) M CHJIa CONPOTUBJIEHHS cpelbl R, 3aBHcAIas OT CKOPOCTH V Tpy3a U HallpaBlICHHas MPOTUB

nBukeHus. TpeHueM rpysa o TpyOy Ha ydactke AB npeneOpeus.

B Touke B maTepuanbHas Touka, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, TIEpeXoauT Ha ydacTok BC
TpyOBI, TJe HA Hee NEHUCTBYET cuia TshkecTr P, cuia tpenus (koddduiueHT Tpenus rpys3a o Tpyoy f=0,2) u

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

W3BectHo paccrostaue AB = | mim Bpems u aBmkeHust oT Toukd A 10 Touku B. TpeOyercst Haiith
3aKOH JIBIKCHHS MaTepHalbHON Toukn Ha yaacTke BC: X = Xx(t).

Ne Ba- | Puc. m Vo, | Q, R, u I, I, Fx,

puaHTa (kr) M/C H H M C H
1 1 4,5 18 9 uv | 045 - 5 3sin2t
2 2 3 32 4 | w” | 08 | 25 - | -8cosdt
3 3 2 2 2 uv | 04 - 2,5 2sindt
4 4 6 14 | 18 | w” | 06 | 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 ur- | 04 - 2,5 2sin4dt
8 8 2,4 12 6 | w048 | 15 - 6t
9 9 1,8 5 6 uv | 03 - 3 ot
10 10 4 12 12 wr | 0.8 2,5 - -8cosdt




KowmrmiexT 3aganuii mo temam 18, 20, 23, 25, 27, 29
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npuseneH B POC.

IIxaJyia oneHUBaHUA pacuyeTHO-TpaduYecKux padort nmo paszaeay 3

Ne paGoTe1 baniabl peHTHHIOBOM
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JluHamMMKa Kak pasziesl TEOPETHMUECKOM MeXaHMKU. OCHOBHBIE NMOHATUS JMHAMUKU (IIPOCTPAHCTBO U
BpeMs, MaTepHaJIbHOE TE€J0, CHUJla, MHEPTHOCTh Teja, Macca Tejla, MaTepuajbHas TOYKa, CHCTEMa
OTCUETA).

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

JIBe OCHOBHBIE 3a/1a4M TUHAMHUKU TOUYKH.

OcHOBHBIE BUJIBI CUJL.

HuddepeHunanbupie  ypaBHEHHs] ABIKEHHS CBOOOJTHONH TOYKM (B BEKTOPHOH, KOOPIMHATHOW W
€CTECTBEHHOU (opme).

[Topsanok penieHus: NpsAMon 3aJa4u JUHAMHUKA TOYKH.

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

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

HecBobogHoe nBmxeHne mMatepuaabHO TOUkd. OCHOBHOE YpaBHEHHME JUHAMHMKU HECBOOOHOM TOUKH.
JIBM>KeHrE TOYKH MO 33aJaHHOW HETOIBMXKHOM KPHUBOM.

OTtHocuTenbHOE ABMKEeHNE TOUKU. [IoHATHE TepeHOCHON U KOPUOJIMCOBOM CHJT HHEPIIMH TOYUKH.
Bnusinue BpaiieHust 3eMiiM Ha paBHOBECHE U ABM)KEHHE TEJ.

CB0OO1HBIE KOJI€0aHUS TOUKH.

CBoOo1HBIE KOJI€0aHUS TOUYKU ITPU HATTUUUU TPEHUS CKOJIbKEHUSI.

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

BrinyxeHnble KoieOaHus TOUKH.

BoinyxkaeHHble  koneOaHUS TOYKM MPU  HAJUMYUM  JIMHEHHO-BA3KOTO  COMPOTUBIIEHHS  CpEbI.
Anepuoanueckoe ABMKEHUE TOUKH.

SABnenue OueHuil. SIBIeHNE pe3oHaHcA.

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

JuddepeHnnanbable ypaBHEHNS JBUKEHUS MEXaHUYECKON CHUCTEMBI.

Macca mexanuyeckoil cucteMbl. L[eHTp mMacc MexaHH4YeCKOW cucTemMbl. POPMYIIbl IJIsI BBIYUCICHUS
KOOpJUHAT LIEHTPA MACC CUCTEMBI.

MoOMEHT MHEpUHMM MEXaHWYECKOM CHCTEMBI M TBEPAOIrO Tejla OTHOCUTENBbHO ocu. Paguyc mHepuuu.
Brruncinenne MOMEHTOB MHEPLUMH IIPOCTEUIINX TEIL.

Teopema 0 MOMEHTaX HHEPIIUM OTHOCHUTEIILHO MapajuIeNIbHBIX oceil (Teopema [toiirenca-IlITeitnepa).
IlenTpoOeXHbIE MOMEHTBHI HMHEPLUMH. OIJIMIICOMJ HHEpUMU. [J1laBHbIE OCH M IJIABHBIE MOMEHTHI
HHEPLHH.

Brruncnenne MOMEHTa MHEPLUU TBEPJOTO TeJla OTHOCUTEIBHO MPOU3BOJIBHON ocu. [lonsTHE O TEH30pE
MHEPLHH.

Teopema 0 ABM)KEHUU LIEHTPa MAacC MEXaHUUECKOM cucteMsbl. CIIeICTBUS, 3aKOH COXPAHEHHUS IBHKECHUS
LIEHTpa Macc.

KonuuecTBo ABMKEHUS MaTepUAIIbHON TOUKU. DJIEMEHTAPHBIM UMITYJIbC CUIIbL. MIMIynbc OCTOSHHON U
NIepPEMEHHOM CUJIbI 32 IaHHBIN POMEXYTOK BpeMeHU. Teopema 06 uMIysibce paBHOICHCTBYIOILEH.
Teopema 00 M3MEHEHMM KOJMYECTBA J[BI)KEHUS MaTepUAIbHOW TOYkM (B JuddepeHIMaIbHON U
UHTETpaJIbLHON popme).

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

MOMEHT KOJIMYECTBA ABMKEHUS MAaTEPUATIbHOU TOUKH.

Teopema 00 U3MEHEHNH MOMEHTA KOJIMUYECTBA JBIKEHHSI MaTepUAIbHOM TOUYKH.

Kunernyecknii MOMEHT MEXaHUYECKON CHCTEMBI.

Teopema 00 HM3MEHEHMM KHHETHUECKOTO MOMEHTa MEXaHHYeCKOH CHUCTeMbl (TeopeMa MOMEHTOB).
CrnencrBusi, 3aKOH COXpPaHEHHUS KHHETHMUECKOIO MOMEHTAa MEXaHHMYECKOW CHCTeMbl, HeoOXOIUMbIe
YCJIOBHS pPaBHOBECHS JIF000I MEXaHUUECKOM CUCTEMBI.

PaboTa nocTosHHOM CUJIBI Ha MPSIMOJIMHEHHOM MepeMEICHUH.

Pabora nepemenHoii cuibl (00muii ciydaii). Berarcnenne pa®oTsl yepe3 KpUBOJIMHEHHbBIN uHTerpan |
poxa.

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

Teopema 0 paboTe paBHOJCHCTBYIOLICH.
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Pabora moctosiHHOWM cuibl TpeHus. Paborta cuibl Tskectn. PaboTa CHIIBI yIpyrocTu. DiieMEHTapHBIC
cBeieHUs 00 ueaIbHbBIX CBA3AX. PaboTa peakiuy uaeanbHOM CBSI3H.

MotHOCTh cuibl. Ko pUIMeHT MoJIe3HOTO ACHCTBHS MAITUHBI.

Kunernueckast sHeprust marepuanbHoil Touku. Teopema 00 W3MEHEHHMHM KHHETUYECKOH SHEPrUH
MaTepHanbHOU TOUKH (B quddepeHIInaIbHON U HHTErpaIbHOU hopme).

Kunernueckasi SHEPTHsl MEXaHUYECKON CHCTEMBI M CTIOCOOBI €€ BHIYHUCIICHUSI.

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

PaboTa ¥ MOIIHOCTH CHIJI, IPUJIOKEHHBIX K TBEPAOMY Tely, IPU MOCTYNATEILHOM M BpamaTeIbHOM
JBKECHUSIX.

Pabora cui TshKeCTH MEXaHHYECKON CHCTEMBI M TBEPJIOTO Tea.

PaboTa BHYTpeHHUX CHJI TBEPJIOTO TeEJa.

Teopema 00 M3MEHEHUM KHUHETHYECKON SHEPTUM MEXaHMUYECKOM cHucTeMbl. TeopemMa 00 M3MEHEHUU
KMHETUYECKOM »Hepruu TBepaoro Tena. Cioyyail MEXaHMUECKON CHUCTEMBI C HE M3MEHSIOLIUMUCS CO
BPEMEHEM HJICAIbHBIMU CBS3SIMH.

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

3aK0H COXpaHEeHMsI MOJTHON MEXaHUYECKOW SHEPTUN CUCTEMBI.

JuddepenunanbHble ypaBHEHHUS TOCTYNATEIbHOTO IBUKEHHUS TBEPAOTO Tena.

JudpdepennnanbHOe ypaBHEHUE BpallaTEIbHOTO ABUKEHUS TBEPIOTO TeNa.

JuddepenunanbHble ypaBHEHHUS TUIOCKOTO JIBHXKEHUS TBEPJIOTO TeNa.

JuddepenunanbHble ypaBHEHUS CPEPUUECKOTO IBHKEHUS TBEPIOTO TeNa.

JuddepennnanbHble ypaBHEHHS IBHKEHUS CBOOOHOTO TBEPIOTO TeENa.

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

[Tpunnun Jamambepa ajis MEXaHUYECKOW CHCTEMBI.

[IpuBenenue cvil MHEPIMH MEXaHUYECKOW CUCTEMBI (TJIABHBIN BEKTOP M TJIABHBIA MOMEHT CHJI HHEPIIUH
MEXaHUYECKON CUCTEMBI).

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

JlnHamMuyeckue peakinu, JEHCTBYIONIME HA OCh Bpalaronierocs tena. Ciydail BpauieHusi TBEpIoro Tena
BOKPYT €r0 TJIABHOW LHEHTPAJIbHON OCU MHEPLIMH. Y PAaBHOBELIMBAHUE BPALLAOIIUXCS TEN.

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

OO61ue TeopemMbl TEOPUH yAapa.

VY aap mapa o HenoABWXHYIO MOBEepXHOCTh. KoadduueHT BOCCTaHOBICHHUSI.

[Ipsmoit neHTpaneHblid yaap nByx Tei. [Ipenensueie cioydau.

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

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

Ces3u u ux ypaBHeHus. Kinaccudukanus csizeil.

Bo3moxHbie (BUpTyaJbHBIE) TIEepEeMEIICHHs] TOJOHOMHOM cuctembl. UYucio cremeHelr cBOOObI
TFOJIOHOMHOU cucTeMbl. [ [pUHIMI BO3MOKHBIX IEPEMEILICHUIA.

[TpuHIHMT BO3MOXKHBIX ITEpEMEILIEHUH B Cllydae ABMKEeHUs cucTembl. OOliee ypaBHEHUE JUHAMUKHY.
O060011eHHbIE KOOPAMHATHI M 0000IIEHHbIE CKOPOCTH MEXaHUYECKOHN CUCTEMBI.

O0600611eHHbIe cuibl. O01Iee ypaBHEHHE AUHAMUKY B 0000IEHHBIX CHIIaX.

VYcnoBus paBHOBECHUS CUCTEMBI B 000OLIEHHBIX KOOPANHATAX.

Onpenenenne 0000IIEHHBIX CHII B CUCTEMAX C OJHOM U IBYMsI CTENIEHSIMU CBOOOIBI.
Huddepennnanbable YpaBHEHUS ABMKEHHUS MEXaHUYECKOW CHCTEMbI B OOOOIIEHHBIX KOOPIAMHATAX
(ypaBHenwus Jlarpamxa BToporo poaa). Kunernueckuii moTeHmman.

WNHuterpan sHepruu 1 HUKINYECKUE KOOPIUHATHI.

[Tonsitue 06 yctounBocTH paBHOBecHs. OmpezaeneHue MOJIOKEHUH paBHOBeCHs cuUcTeMbl. Kputepuu
YCTOMYMBOCTH TOJIO’KEHUS PABHOBECHUS CUCTEMBI.

Mansie cB0OOOAHBIE KOJE€OaHMS KOHCEPBATHMBHOM CHCTEMBI C OJHOH CTENEHbIO CBOOOIBI OKOJO
I0JIO’KEHHS] yCTOMYMBOIO PaBHOBECHSL.

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

Marnsle 3aTyxamollde M BBIHYKICHHBIE KOJICOAHUS KOHCEPBATUBHOW CHCTEMBI C OJHOW CTENEHBIO
cBOOO/IbI OKOJIO TIOJIOKEHHUSI YCTOWYMBOTO PaBHOBECHSI.



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

ITOJIOXKCHUA yCTOfI‘II/IBOFO PaBHOBCCHUS.

78. Manble BBIHYXKACHHBIC KOJ€OaHHS KOHCEPBATHBHON CHUCTEMBI C ABYMS CTENEHSIMH CBOOOJBI OKOJIO
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MOJIOKEHHUS YCTOMYHUBOTO PAaBHOBECHSL.
Ilkana oneHnBaHus 00y4aOIerocsi Ha cooece]0BaAaHUU MO pasjeay 3

Bannbl
peiTHHIOB
YpoBeHb 0CBOEHHSI MaTepUaJia oi
OLIEHKH
Teopernueckoe coneprkaHne MUCHUIUIMHBI OCBOCHO MOJHOCTHIO, 0e3 mpo0eIos, 9-10

H606XOZII/IMI)IC HpaKTI/I‘-ICCKI/IC HaBBIKHN pa6OTI)I C MaTepI/IaJIOM ITIOJTHOCTBHO
chopmupoBanbl. OOyJaroNIUiCsS HCYEPIBIBAIONIE, IOCIEI0BATEIFHO, YETKO H
JIOTUYECKH CTPOMHO W3jIaraeT MaTepuaj, yMEeT TECHO YBS3bIBaTh TCOPHIO C
HpaKTI/IKOI\/’I, BJI1agccT paSHOCTOPOHHI/IMI/I HaBbIKaMU " HpI/ICMaMI/I BBIITOJIHCHU ST
HpaKTI/I‘-ICCKI/IX 3aaad, HpI/I‘-ICM HEC Sany,I[HﬂeTCSI C OTBETOM HpI/I BHUJION3MCHCHUU
3aJIaHHI.

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

TeopeTudeckoe cojepkaHue IUCIHMILIMHBI OCBOCHO YAaCTUYHO, OOYYarOIIUNCS 5-6
MMEeT 3HAHHWS TOJBKO OCHOBHOTO Marepuaia, JOIMYyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  TNpaBWIbHbIE  (OPMYIUPOBKH,  HApYIIEHUS  JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B HW3JIO)KEHWM Marepuana, HO TMpoOenbl HE HOCAT
CYIIIECTBEHHOTO XapaKTepa, HEOOXOIUMBbIE MPAKTUYCCKHE HABBIKM PaOOTHI C
OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(HOPMHUPOBaHBI, OJHAKO OOyUJarOIIHIACS
WCTIBITHIBAET 3aTPYTHEHUS MIPH PEIICHUH MPAKTHICCKUX 3a/1a4.

Teopernueckoe coaep’kaHWe MUCIMIUIMHBI OCBOCHO YaCTUYHO, OOYYaIOIIHICS 0-4
JOTIYCKAeT CYIISCTBEHHbIE OIMMOKH, HE BHJIUT B3aUMOCBS3HM TEOPHUU C
MPaKTUKOM, HEOOXOIMMBIC MPAKTHYECKHUE HABBIKKM PabOThI HE C(HOPMHUPOBAHBI,
OOJIBIITMHCTBO MPETYCMOTPEHHBIX padoveil MPOrpaMMOi AUCIUIUIMHBI Y9€OHBIX
3aJaHuii He BBIIOJHEHO. HeoOxoauma JONONHUTENBHAS CaMOCTOSITENIbHAS
paboTa HaJl MaTepuaioM Kypca.

OueHovHbIe cpeacTBa AJIs1 NIPOMEKYTOYHOH aTTecTallul
Bomnpocs! k 3x3aMeny

Cratuka Kak paszjen TeopeTuyeckoi MexaHuku. OCHOBHBbIE NOHATHS CTATUKM (paBHOBECHE Teja, CHUJa,
JUHMUS ~JI€MCTBHA  CWIJIBI, CHUCTeMa CHJ, CBOOOJHOE TeJOo, SKBHUBAJEHTHbIE CHUCTEMBI CHUII,
paBHOJEHMCTBYIOIAs] CUCTEMBl CHUJI, YPAaBHOBEIIEHHAs CHUCTEMa CUJ, ypaBHOBEIIMBarouias cuia). JBe
OCHOBHBIE€ 3a/1a4U CTaTUKHU.

AXKCHOMBI CTaTUKH U UX CJIEICTBUS.

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

Cucrema cxomamuxcs cuil. Teopema O paBHOACHUCTBYIOIIEM CHCTEMBl CXOJAIIMXCS — CHIL
I'eomerpuueckuii u anredpandeckuil CiocoObl ONpeieNIeHUs] paBHOICHCTBYIOIEH.

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

Teopema 0 paBHOBECUU TPEX HENaPAJLIEIbHBIX CHIL.

CrnosxeHune 1ByX MapajulebHbIX CHIL

[Tapa cun. MoMeHT napsl (Kak BEKTOD).

Teopembl 06 SKBUBAJIEHTHOCTH U CIIOKEHUH AP U UX CIEICTBHSL.

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

B3aumocBs3p MOMEHTaA Iapbl © MOMEHTOB CUJI ITapbl OTHOCUTEIBHO ITPOU3BOJIBHOM TOUKH.

Jlemma 0 nmapasuienbHOM IepeHoce cuiibl (iemma [lyanco o npuBeeHUH CUJIbl K JAHHOMY LICHTPY).
[ToHsTHS TTaBHOTO BEKTOpA W IJIABHOTO MOMEHTA CHCTEMBI CHJI. AHAJIMTHYECKUI croco0 onpeeneHus
[JIaBHOTO BEKTOPA U TJIABHOT'O MOMEHTA CUCTEMBI CHII.

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

VYcnoBus paBHOBECHS MPOU3BOJIBLHOM CUCTEMBI CHJI (TEOopeMa).

Teopema BaprunboHa 0 MOMEHTE PaBHOJEMCTBYIOLIEH CUCTEMbI CHJI OTHOCUTEIBHO TOUKH.

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

MoOMEHT cuiIbl OTHOCUTENBLHO TOUKH (KakK ajnredpanydeckas BETUYMHA).

MowmeHT napsl (kak anredpandeckasi BEJIMYUHA).

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

YcnoBue paBHOBECUS pblyara.

VYcioBue ycToH4MBOCTH TBEPJOTO Teja MpH onpokuibiBaHuU. KosdduuueHT ycToMuuBOCTH.

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

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

PaBHOBecHe py HaTMYUU TPEHUS CKOJIBKEHUSI.

Tpenune kauenus. PapHoBecue npy HAIMYUU TPEHUS KaUeHHUS.

[ToHsiTHE MOMEHTA CUITBI OTHOCUTENILHO OCH.

B3aumocBs3p MOMEHTA CHIJIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIBI OTHOCUTEIBHO TOYKU Ha 3TOH OCH.
AHaINTHYECKOE ONpEICICHUE TJIABHOTO BEKTOpPA M TJIABHOTO MOMEHTA NPOCTPAHCTBEHHOW CHCTEMBI
CHIL

YpaBHEHUs paBHOBECHS TPOU3BOJIBHON MPOCTPAHCTBEHHOW CUCTEMBI CHUJI.

Teopema BapuHboHa 0 MOMEHTE PaBHOACHCTBYIONIEH CUCTEMBI CHJI OTHOCUTEIBHO OCH.

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

[TonsiTne neHTpa cUCTeMbl NapaiesbHBIX cuil (Teopema). PopMynbl A BBIUMCIEHUS KOOPAMHAT
LIEHTPA CUCTEMBI TaPAJUICIBHBIX CHIL.

PaBHOzelicTBYIOIIAs CUJI TSKECTH TBepAoro rena. [lonsarue nenTpa tsokectd TBEpAoro rena. Gopmysisl
JUI BBIYMCIICHUS KOOPAMHAT UEHTPA TSHKECTH Tella.

OmnpeneneHne KOOpAMHAT LEHTpPaA TSDKECTH OJHOPOJHOIO TBEPAOro Teja (LEHTp TsxkKecTu o0bema,
TIJIOIIA TN, JTMHKH).

CrniocoObl orpejiesieHus OJI0KEeHUsI EHTPOB TSXKECTU Tell (MHTErpUpOBaHUE, CUMMETpHs, pa3OHeHue,
croco0 OTpULIATENIbHBIX BECOB, IKCIIEPUMEHTAIbHBIN €110c00).

Kunemartuka kak paszen TeopeTudeckodl MexaHuku. OCHOBHBbIE TOHSTHUS KHHEMAaTUKU (cucTeMa
OTCU€Ta, TPAEKTOPHSI TOYKH, IPSIMOJIMHEMHOE M KPUBOJIMHEHHOE ABW)KCHUS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBKEHUS TOUKH, CKOPOCTb TOUKH, YCKOpeHUe TOUkH). OCHOBHBIE 33/1a4 KUHEMAaTHKH.
CrniocoObl 3a1aHUs JBU)KEHUS TOUKH: BEKTOPHBIA, KOOPIMHATHBIN, €CTECTBEHHBIH.

OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH ITPH BEKTOPHOM CIOCO0€ 3a/1aHUsl IBUXKEHUS.
OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH ITPH KOOPAWHATHOM CIIOCO0€ 3aJjaHus ABUKEHHUS.
OmnpeneneHne CKOPOCTM M YCKOPEHHMsI TOYKH TP €CTECTBEHHOM CIOCOO€ 3a/laHusl JBHKEHHUS.
EctecTBeHHast cucrema KOOpAMHAT (KacarelbHas, HOpMallb, OMHOpPMalb U UX OPTHI) U €CTECTBEHHBIN
TPEXTpaHHUK (CONpHKacalolascs, HOpMalbHas W cOpAMIstomas Iuiockoctu). Llentp u paguyc
KPUBH3HBI TPAEKTOPHH.

Knaccugukarnus ABUKEHHH TOUKU N0 € YCKOpeHUsIM (IIPSIMOJIMHEHHOE, TPSIMOJIMHEHHOE paBHOMEPHOE,
MIPSIMOJIMHENHOE PABHOINIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHENHOE PaBHOMEPHOE, KPHUBOJIMHEWHOE
paBHOIIEPEMEHHOE).

[locTynarenpHOE OBUXKEHHE TBEpAOro Tena. Teopema O MOCTYNAaTeabHOM IBMKEHMM Tesa. 3aJaHue
MIOCTYNATEIbHOTO JABW)KEHUS TeJa. Y paBHEHUE MOCTYATEIBHOTO IBHKEHMS TENA.

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

VYrioBas CKOpPOCTh M YIJIOBOE YCKOpeHHME Tena (Kak anreOpanyecKhe BEJIMYMHBI), COBEPIIAIOIIETO
BpAaIllaTEIbHOE JBH)KCHHUE.
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YacTHble ciaydyad BpalATEIbHOTO JBUXKEHUS Tella (PaBHOMEPHOE U PaBHOIEPEMEHHOE BpAIlCHUE).
@OopMyJIbI I BBIYUCIEHUS YIJII0OBOM CKOPOCTH U yIJia IIOBOPOTA.

Onpenenenne CKOPOCTH U YCKOPEHUS TOUKHU TeJla, COBEPILAIOIIEr0 BpallaTeIbHOE JBUKECHHUE.
IIceBnOBEKTOPHI YIIIOBOW CKOPOCTH U YIJIIOBOI'O YCKOPEHUS TeEa.

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

[Tnockoe nBuxkeHue TBepaoro Tesa. CBOWCTBA MIIOCKOTO ABMKEHUS. 3a/laHue TUIOCKOTO JABMXKEHUS Teja
(Tutockoit purypsl). YpaBHEHUS TUIOCKOTO JBIDKEHHS Tela (IUIOCKOH (Gurypsl). Pasmokenue NBmKeHUS
TUTOCKOH (PUTYpBI HA TIOCTYTATEIBHOE IBHKEHHUE BMECTE C MOJIFOCOM U BPAIICHNE BOKPYT MOJIIOCA.
Teopema 0 CKOpPOCTSX TOUEK MIIOCKON (PUTYPHI U €€ CIEACTBUSI.

[loHsiTHE MTHOBEHHOTO IIEHTPAa CKOPOCTEW IJIOCKOW (HUTyphl W TEOpeMa O €ro CyIIeCTBOBAaHHU W
€IMHCTBEHHOCTH.

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

Teopema 00 YCKOpPEHHUAX TOUEK TIOCKON (DUTYPHI.

[Tonatue MraoBeHHoTO 1IeHTpa yckopenuit (MLY) miiockoit purypsr.

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

Cdepuueckoe IBIKEHHE TBEPJOTO Tea. YTIIbI Diiepa. YpaBHEHHs CPepUueCcKOro JIBIKCHHUS.
MrHoBeHHas OCh BpallleHus. Y paBHEHHE MIHOBEHHOM OCH BpAIICHUS TBEPJOTO Teja Mpu chepuueckom
JBUKEHHUH. YTIIOBasi CKOPOCTb U YIIIOBOE YCKOPEHHUE Tela.

Omnpenenenrne CKOpocTed M YCKOPEHUH TOYeK Tena NpH cdepuyeckoMm MABIKEHUU. Pacmpenenenue
CKOpOCTel TOouek Tena Hpu chepudyeckoM ABIKEHUHU. [Ipoekunu CKOpocTH TOUKHM Tejla Ha OCH
JIEKapTOBBIX KOOPAWHAT.

Pa3noxxenne nBukeHHst CBOOOTHOTO TBEPAOIO Teja Ha MOCTYNATENbHOE JBUKEHUE BMECTE C TIOJIOCOM U
chepruyeckoe BUKEHUE BOKPYI MOJIOCa. YpaBHEHMs JBHKEHHS cBOOOgHOro Tena. HezaBucumocTthb
BEKTOPOB YIJIOBOM CKOPOCTH U YIIIOBOIO YCKOPEHUS! CBOOOIHOTO Tejia OT BbIOOpa MoJitoca.
Omnpenenenre CKOPOCTEH M YCKOPEHU TOUYEK CBOOOTHOTO TBEPAOTO Tea.

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

TeopeMa 0 CI0KEHUU CKOPOCTEH.

Teopema o cnoxxenuu yckopenuii (teopema Kopuomnuca), koprosiancoBo yckopenue. Ciiydan OTCYTCTBUS
KOPHOJINCOBA YCKOPEHUSI.

CrnoxeHue nocTynaTesbHbIX ABUKEHUN.

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

CrnoxeHue BpallleHHl TBEPIOTO TEIa BOKPYT MEPECEKAIOIINXCS OCEH.

CrnoxeHue nocTynaTesIbHOrO U BpalllaTeIbHOTO ABMKEHUN. BUHTOBOE ABMKEHUE.

OOwuit cimydail CloXKeHHs IBUKEHUI TBEpIOro Tena.

JluHamMuKa Kak pasfiesl TeopeTHuecKod MexaHWku. OCHOBHBbIC MOHSATHS JUHAMUKU (IIPOCTPAHCTBO H
BpEMsl, MaTe€puajibHOE TEJO, CUJla, MHEPTHOCTh TeEJa, Macca Tejla, MarepuaibHas TOYKa, CHCTEMa
0TCYeTA).

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

JIBe OCHOBHBIE 337]a4l TUHAMUKH TOYKH.

OCHOBHBIE BU/IBI CUJL.

Huddepenunanbaple ypaBHEHHs] IBH)KCHHUS CBOOOJHOM TOYKM (B BEKTOPHOM, KOOPAMHATHOW W
€CTECTBEHHOHU (opme).

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

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

Pemenue oOpaTHOI 3a1au TUHAMUKY TIPU KPUBOJIMHEWHOM JIBH>KEHUU TOUKH.

HecBobomHoe nBmwxeHune matepuanbHOi Touku. OCHOBHOE YpaBHEHHE JUHAMHKU HECBOOOJHOM TOUKH.
JIBM>KEHHE TOYKH MO 3aJaHHOM HETOIBMXKHOM KPHUBOM.

OTtHOcuTENbHOE IBUKEHHUE TOUKU. [IoHSATHE MEPEeHOCHON U KOPUOIUCOBOM CUIT MHEPIIUU TOUYKH.
Bnusinue Bpamienust 3eMiid Ha paBHOBECUE U JABUKEHUE TEIl.

CB0001HBIE KOJIEOAHUS TOUKH.

CBoOo1HBIE KOJIEOaHUS TOUKH TTPH HATTHYUHU TPEHUS CKOJIbKEHUSL.



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

88. Beinyx1eHHbIe KOJIeOaHHs TOUKH.

89. BelHykJieHHBIC KOJEOaHWS TOYKH TMPU HAIAYUM  JIMHEHHO-BSI3KOTO  COTPOTHUBIICHUS  CPEIbI.
Arneproimueckoe IBUKEHNE TOUKH.

90. ABrnenue OueHwmil. SIBIeHUE pe30HaHCA.

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

92. IubdepeHnmnansHbie YypaBHEHUS JBUKCHISI MEXaHHUECKON CUCTEMEI.

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

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

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

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

97. BerunciieHue MOMEHTa MHEPIIMH TBEPAOTO Tela OTHOCUTEIFHO MPOU3BOJIBHOM ocu. [loHsTHE O TEH30pE
WHEPIIHH.

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

99. KonnyecTBO ABMKEHHUS MAaTEPUATBHON TOUKH. DIIEMEHTAPHBIH UMITYJTbC CHJIBI. VIMITYIIbC TOCTOSTHHOHM U
MIEPEeMEHHOM CHJIBI 3a TAHHBIM MPOMEXYTOK BpeMeHU. Teopema 06 UMITyJIbCE paBHOJAEHCTBYIOIIEH.

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

101. Konu4ecTBO NIBMKCHHS MEXaHMUECKOW CHCTeMBL. TeopemMa 00 M3MEHEHHH KOJUYECTBA JBHUKCHUS
MexaHu4ecKkoi cuctembl (B auddepeHnmanbHod u  uHTErpanbHoi (opme). CrencTBus, 3aKOH
COXPAaHEHHUS KOJMYECTBA ABMKEHUS MEXaHUYECKOM CHUCTEMBI.

102. MoMeHT KOoIM4YecTBa IBIKCHHS MaTePUATLHON TOUKH.

103. Teopema 06 n3MEHEHUH MOMEHTa KOJMYECTBA ABMKCHHS MaTEPHATbHON TOUYKH.

104. Kunetnueckuit MOMEHT MEXaHUYECKOMN CHCTEMBI.

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

106. PaGoTa mocTOSIHHOM CHIIBI HA TPSIMOJIMHEHHOM TIEpEMEIICHUH.

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

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

109. Teopema o paboTe paBHOAEHCTBYIOIICH.

110. PaboTa mocTosiHHO# cuuibl TpeHus. PaboTa cuiel Tsokectn. Pabota cumbl yrpyroctu. DieMeHTapHbIe
CBeZIeHUsI 00 UJIcalIbHBIX CBA3sX. PaboTa peakiuu uaeanabHON CBS3H.

111. Mommnoctb cuibl. KoadduimeHT nose3Horo 1eHcTBHS MaIlIHHBI.

112. Kunetuueckass SHEprusi MaTepuaibHOM TOouku. TeopemMa 00 H3MEHEHWHM KHHETUYECKOW SHEpruu
MaTepHalbHON TOUKH (B AU depeHnanbHoM u MHTerpanbHoi popme).

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

114. BeluncrneHne KHHETUYECKON YHEPTUH TBEPAOTO Tela B PA3IMYHBIX CIy4yasX ero JBUIKEHUS.

115. PaGoTa u MOIIHOCTH CHJI, MPUJIOKEHHBIX K TBEPAOMY Tely, MPHU MOCTYNATEIILHOM U BpallaTebHOM
JIBUKCHUSIX.

116. PaboTa cum TSKECTH MEXaHMYECKOW CUCTEMBI M TBEPAOTO Tela.

117. PaGoTa BHyTpEHHUX CHJI TBEPJOTO Tea.

118. Teopema 00 M3MEHEHUU KWHETHYECKOW DHEPTHH MEXaHMUYECKOH cucTembl. Teopema 00 M3MEHEHUU
KMHETUYECKOW »Hepruu TBepaoro Tena. Crmydail MEXaHMUYECKOW CHUCTEMBI C HE M3MEHSIOIIUMUCS CO
BPEMEHEM HJICATHHBIMU CBS3SIMH.

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

120. 3akoH coxpaHeHUs TOJTHOI MEXaHUYECKOH SHEPTUH CUCTEMBI.

121. TuddepenmanbHbie ypaBHEHUS OCTYNATEIbHOTO ABMXKEHHS TBEPJOTO Tea.



122. TuddepennmansHoe ypaBHEHHE BPALIAaTEIbHOTO IBUKECHUS TBEPIOTO Tea.

123. uddepennmansupie ypaBHEHUS TIOCKOTO ABXEHHS TBEPOTO Tela.

124. Tuddepennmanbupie ypaBHEHUS CPEPUIECKOTO ABHKEHHS TBEPJIOTO Tela.

125. Tuddepennmanbupie ypaBHEHUS ABHKEHHSI CBOOOIHOTO TBEPJIOTO Tea.

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

127. Tpuanun HanamOepa s MEXaHUYECKOW CHCTEMBI.

128. TlpuBeneHrue CHUI WHEPUUMH MEXaHUYECKOH CHUCTeMbl (TJaBHBI BEKTOp M TJIABHBIK MOMEHT CHII
WHEPIIMA MEXaHUYECKON CHCTEMBI).

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

130. /Iunamudveckue peakiuu, ACHCTBYIOIIME HA OCh Bpamjaromierocs tena. Ciydail BpaleHHs TBEPIAOTO
TeJa BOKPYT €ro TJIABHOW EHTPAILHOW OCH HHEPIMH. Y PAaBHOBEITUBAHUE BPAMAIONITIXCS TEIT.

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

132. OOmwme TeopeMbl TEOPUH yaapa.

133. Ynap mapa o HEMoABIKHYIO MMOBEPXHOCTH. KoadduimeHT BoccTaHOBICHHUS.

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

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

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

137. Ces3u u ux ypaBHeHus. Kiaccudukanus cBszen.

138. Bo3moxHbIe (BUPTyadbHBIC) TIEPEMEIICHHS TOJIOHOMHOW CHCTeMBI. YWCIO cTermeHed CBOOOIBI
TFOJIOHOMHOW cHcTeMBl. [ [pMHIMI BO3MOKHBIX EPEMEILICHHI.

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

140. O6001IeHHBIE KOOPIUHATHI K 000OIIEHHBIE CKOPOCTH MEXaHUUECKOU CHCTEMBI.

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

142. YcinoBusi paBHOBECHUSI CUCTEMBI B 0000IIIEHHBIX KOOPAMHATAX.

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

144, JIuddepeHnmanbHble YpaBHCHHUS JBIDKCHHS MEXaHUYECKON CHUCTEMBl B 0OOOIIEHHBIX KOOpPJIWHATAX
(ypaBHenus Jlarpanka BToporo poaa). Kunetnaeckuii moTeHIMAN.

145. WuTerpain sHEPTruv U MUKIMYECKHE KOOPAUHATHIL.

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

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

148. VccnenoBanue CBOOOTHBIX KOJICOAHMI MEXaHUUECKOW CHCTEMBI C ABYMS CTETICHSAMHU CBOOOJIBI OKOJIO
MOJIOKEHUSI YCTOWYMBOTO PABHOBECHSL.

149. Manble 3aTyxarouiue M BBIHYKICHHbIE KOJeOaHHS KOHCEPBATUBHON CHCTEMBI C OJIHOH CTENEHBIO
CBOOOBI OKOJIO MOJIOKEHUS YCTONYMBOTO PAaBHOBECHSI.

150. Manbie cBoOoAHBIE KOJNEOAHHUS KOHCEPBATUBHON CHCTEMBbI C JABYMSI CTENEHAMH CBOOOJBI OKOJIO
MOJIOKEHUSI YCTOWYHBOTO PAaBHOBECHSL.

151. Manble BBIHYXJEHHBIE KOJIeOaHHsI KOHCEPBATUBHOM CHCTEMBI C JBYMS CTEMEHSMHU CBOOOIBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHSL.

Mertoanyeckue yKasaHus AJIA NpenogaBarTes

1. Ykazanus ais npoBEeACHUS JIEKIUN

Ha nepBoii BBOAHOM NeKIIMU caenaTh 00Ut 0630p coaepkaHus Kypca U OTMETUTh HOBBIE METOIbI U
MOAXOJIbI K PEHICHUIO 3aJa4, pacCMaTPUBAEMBIX B Kypce, JIOBECTH /IO CTYACHTOB TpeOoBaHHS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy mOATOTOBKE K JIEKIMOHHBIM 3aHATHUSAM HEOOXOJAMMO TMpOAyMaTh IIJIaH €ro IpOBeIeHUs,
COJZEp)KaHUE BCTYIUTEIbHOM, OCHOBHOW U 3aKIIFOUMTEIBHOM YacCTU JIEKIMU, O3HAKOMUTHCS C HOBUHKAMH
y4eOHOM M METOIUYECKOW IUTEepaTyphl, MyOIUKAIMSIMH MEPHOAMYECKON MeYaTh MO TeMe JEKIIMOHHOTO
3aHATHSA. YTOUHHUTH IUIAH IPOBEJCHUS CEMHMHAPCKOIO 3aHATHS NO TeMe Jiekuuu. llepen wu3noxxkeHuem
TEKYILEro JIGKIIMOHHOTO MaTepuaia HAMOMHUTh OO0 OCHOBHBIX HTOTaX, NOCTUTHYTBIX HAa MPEAbIAYIIAX
nekiusax. C 3TOH 1eNnbio 3aaTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYIIECTBUTH BHIOOPOYHBINH KOHTPOJIb
3HaHHUS CTYJICHTOB.

B Xone neKIMOHHOTO 3aHSATHS TpenojaBareib JOJDKEH Ha3BaTh TeMy, YdeOHBbIe BOMPOCHI,



03HAKOMHUTb CTYJIEHTOB C II€PEYHEM OCHOBHOM M JOINOJIHUTEIBHOM JINTEPATYyphl IO TEME 3aHATUS.
PackpeiBasi cojepkaHue y4eOHBIX BOIIPOCOB, AaKLUEHTUPOBAaTh BHUMAHHE CTYAEHTOB Ha OCHOBHBIX
KaTErOpHUsX, SIBICHUSAX M MPOLIECCax, 0COOCHHOCTIX UX MPOTeKaHHs. PacKpbIBaTh CYIIHOCTh U COJEPIKaHUE
Pa3UYHBIX TOYEK 3PEHUS U HAyYHBIX MOJIX0/I0B K OOBSICHEHHUIO T€X WM WHBIX SBJICHUN U MPOLIECCOB.
Crnenyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3MIHIO IO CIOPHBIM TEOPETHUYECKUM

BonpocaM. IIpuBoauTh npumepsl. 3agaBaTh MO XOJY H3JIOKEHHS JIEKIIMOHHOTO MaTepuaia pUTOPHUYECKUE
BOIIPOCHI U CaMOMy JaBaThb Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBHU3ALMU MBICIUTEIILHON EATEIbHOCTU
CTYJCHTOB, MOBBIIIEHUIO X BHUMaHUs U MHTEpeca K MaTepuaily JIeKI1H, ee coaepkanuto. [IpenonaBarens
JIOJIKEH PYKOBOJUTH pabOTOM CTYJEHTOB 10 KOHCIIEKTHPOBAHMIO JIEKIIMOHHOIO MaTepuala, MoJ4epKuBaTh
HEOOXOMMOCTh OTPKEHUS B KOHCHEKTaX OCHOBHBIX TOJOKCHHH H3ydaeMOW TeMBbI, 0CO0O BBIIEISA,
KaTeropualbHBIN amnmapar. B 3aKIfOudTeNIbHONW YacTH JICKIUHU HEoO0XoAuMo chopMyIupoBaTh OOIIHe
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COAEPKAHNE BCEX BOIMPOCOB, MOCTABJICHHBIX B JIeKIMH. OOBIBUTH IJIaH
OUYEepeIHOTO MPAKTHUUECKOT0 3aHSTHSI, 1aTh KpaTKUE PEKOMEH/Ialluu M0 TOJrOTOBKE CTYJIEHTOB K CEMUHApY.
Onpenenuth MECTO M BpeMsi KOHCYJIbTAllMU CTYIEHTAaM, II0KEJIaBUIMM BBICTYIIUTh Ha CEMHUHape C
JOKJIaJaMH U pedepaTami.

Ha nocnenneit nekuuu yaenuTs Bpems Ui 0030pa HauboJjee BaXKHbIX MMOJOXKEHUH, paCCMOTPEHHBIX B
Kypce.

2. Yka3zaHus A7 NpOBEACHUS CEMUHAPCKUX (IIPAKTHUUECKUX) 3aHITHH

Yerko 0003HaYUTHh TEMY CEMUHApA.

OO6cyauTh OCHOBHBIE TIOHATHS, CBSI3aHHbIE C TEMOW CEMUHapa.

B mpomecce pemienus 3agay BECTH JUCKYCCHIO CO CTYIAEHTaAMH O TMPaBUJIBHOCTH MPUMEHEHHS
TEOPETUYECKUX 3HAHUM.

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

B xoH1e cemuHapa 3a1aTh ayTUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus 10 KOHTPOJIIO CaMOCTOSATENIbHON PabOThI CTYICHTOB

[lo ycmoTpeHuto mpenojaBareist 3aJaHU€ Ha  CaMOCTOSITENIbHYIO paboTy MOXET ObITh
WHIUBUAYAIBHBIM WK (POHTATLHBIM.

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

[Ipn npumeHneHun GPOHTAIBHBIX 33JaHUM BECTH KOJUIEKTHBHBIE OOCYKIEHHSI CO CTyIEHTaMHu
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C uenbro KOHTPOJIS KauecTBa BBHIMOJIHEHUS CaMOCTOSITENIbHOM paboThl TpeOOBaTh MHAWBHIyaIbHbIC

OTYETHI (AOMYCTUMO BMECTO MUCHbMEHHOTO OTYETa IPUMEHATh UHIMBUyaIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

MeToanyeckue yKa3aHus I CTYJAEHTa

1. Ykazanus 115 IpocaylMBaHus JeKUUN

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

[lepen nmocenieHnemM o4epeIHON JIEKIIMU OCBEXHUTh B MaMSITH OCHOBHBIE KOHUEMIUU MPONHJEHHOTO
panee marepuana. [loarotoBuTh pu HEOOXOIUMOCTH BOMPOCHI MpenoaaBaTento. He Hago omacarbes, 4To
BOIPOCHI MOTYT OBITH MMPOCTHIMH.

Ha nexuuu ocHOBHOE BHHMaHHUE CIEAyeT yIelsaTh He ¢popMylaM U MaTeMaTHUYECKUM BBIKJIAJIKaM, a
COAEP)KAHUIO U3YYaEMBIX BOIIPOCOB, ONIPEACIICHUSAM U IIOCTAHOBKAM 3a/1ay.

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

KenaTenbHO HUCMONB30BAaTh KOHCHEKTHl JIEKIMH, B KOTOPBIX HCIIOJIB3YETCS  IPUHATAA
MpernoaBaTesieM CucTeMa 0003HauYeHU .

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

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

[lepen mocemnieHueM ceMuHapa ysACHUTh TEMY CEMHHapa U CaMOCTOSITEIbHO M3YYUTh CBSI3aHHBIE C
HEW MOHATUSA U METOJbl PEIICHUS 3a/1a4.

[lepen pemieHueM 3aad akTUBHO YYacTBOBATh B OOCYXICHHHM C TMPENOJaBaTelIeM OCHOBHBIX
MOHATUH, CBSI3aHHBIX C TEMOUW CEMHUHAPA.

B mpouecce pemeHns 3aay BECTH AUCKYCCHUIO € IPENOJABATENEM O NPABWIBHOCTH MPUMEHEHUS



METO/I0OB UX PELIEHUSI.

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

B koH1e cemuHapa npyu He0OX0IMMOCTH BBISICHUTD y ITPEINOAABATENS HESICHBIE BOIIPOCHI.

OcCHOBHBIE PE3yNIbTATHl BBIOJHEHHUS PA0OTHI HEOOXOIMMO pacIedaTaTh.

3.Yka3aHus 171 BBIIIOJHEHUS CAMOCTOSTEILHON pabOThI

[lonyuuts y mnpenojaBarens 3aJaHUE M CIHCOK PEKOMEHJIOBAHHOM JTepaTypsl. M3ydeHue
TEOPETUYECKUX BOIPOCOB CJIEAYET MPOBOAUTH MO BO3MOKHOCTH CaMOCTOSITENIBHO, HO IMPH 3aTPyJHEHUSIX
oOparnarbscs K mperoaaBaTelnio.

[ToaroToBUTH MUCEMEHHBIN OTYET O MPOJCIIAHHON padoTe.

[Ipu BbImONHEHMM (POHTANBHBIX 33JaHUN 10 YCMOTPEHMIO IpenojaBaTesisi padoTa MOXKET ObITh
OIlleHEeHa 0e3 MMCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPU YCIOBUHM aKTUBHOMN
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

OnenuBanue CTYAEHTA HA IK3aMEHE IO JTUCHHUIITTHHE «TeopeaneCKaﬂ MECXAaHHUKaA) .

Banabl
(uToroBoit OcBoenue
N N . TpeOoBaHMs K 3HAHUAM
PEUTHUHTOBOM | KOMIIETEHIUMH
OLIEHKN)
100-85 [IpoaBunyThiii | OTBETBI Ha TOCTaBIEHHBIE BOMPOCHI TOJIHBIE, YETKHE |
YPOBEHb pa3BepHyThie. PemieHWs 3amad  JIOTHYHBI, JOKa3aTeIbHBI U
JEMOHCTPUPYIOT aHAJIUTHYECKHE M TBOPUYECKUE CIIOCOOHOCTHU
CTYyJEHTA.
84-70 Cpennuit JlaroTcss TosHBIE OTBETHI Ha TIOCTaBJICHHBIC BOMPOCHL [lokazaHo
yYpOBEHb YMEHHE BBIIEIATh MPUUMHHO-CIIEICTBEHHbIE CBs3U. [lpu pemenun
3aJa4 JIOMYUICHbl HE3HAUMUTEJIbHbIE OIIMOKU, HCIpPABICHHBIE C
MOMOIUIBIO «HABOSIINX» BOIIPOCOB MPEIOIaBaATENS.
69-60 ba3zoBrbrit OTBeTbl Ha BONPOCHl M  PEIICHWS IIOCTaBJIEHHBIX  3aj1a4
YpOBEHb HEJ0CTAaTOYHO NoJHbIe. JIoruka u nocneaoBaTeabHOCTh B PEIICHUN
3a/la4 UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, monydyuBmiuidi meHee 60% OT MakcMMajabHOTO Oaiia 3a pas3ael JAUCHUIUIMHBI HIIHA
MMPOMEKYTOYHYIO aTTECTAlUI0, CYUTACTCS HEATTECTOBAHHBIM I10 JJAHHOU IHCIUILINHE.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHre Y4eOHOH M CUMILTHHbI
OcHoBHas uTepatypa:

1. Toponun, @.A. Teoperuueckass mexanuka: yued. mocodue / @.A. JlopoHUH. — DIEKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 480 ¢. — Pesxxum poctyma: https://e.lanbook.com/book/101840 .
2.  XamsnsaineH, B. A. Teoperndeckas mexanuka : yueoHoe nocodue / B. A. Xamsnsiinen. — 3-e u3g. —

KemepoBo : KysI'TY MMEHHU T.D. I'opOauena, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1
3. Sxosenko, I'. H. Kpatkuit kypc Teopernueckoil Mexanuku : ygyebnoe nocodue / I'. H. SIkoBenko. — 6-e

u31. — Mocksa : Jlaboparopus 3uanuii, 2020. — 119 c. https://e.lanbook.com/reader/book/135499/#1

4. lueBckuii, B.A. Teopernueckas Mmexanuka. COOpHUK 3a1aHuii: Y4yeOHoe nocobue: yueb. mocodue / B.A.
Huesckuii, 1.A. ManbimeBa. — DnekTpoH. faH. — Cankr-IlerepOypr: Jlanb, 2018. — 192 ¢. — Pexxum
nocryna: https://e.lanbook.com/book/98236 .

JlonoHUTEbHAS IUTEPATYpA:

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

6. Aramun, B. I'. Mexanuka. Teopernueckas mexaHuka : ydeOHoe mocobme / B. I'. AranmH. —
HoBocubupck : HI'TY, 2017. — 108 c. https://e.lanbook.com/reader/book/118427/#1



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

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

[Iporpammuoe obecnieuenne u MaTEpHET-pECyPCHI:
1. Teopernyeckas MexaHUKa. DJIEKTPOHHBIH Y4EOHBIH Kypc Ui CTYACHTOB OYHOM M 3a04HOW (hopm
o0yuenwust / Coct. Kapumos U. — Pexum mocryna: http://www.teoretmeh.ru/
ObpazoBanne u wmexanuwka. OOpazoBarenbublii caiit / Coct. Kocumpmn A.FO. — Pexxum nocryna:
http://www.emomi.com/

N

MarepuajbHO-TeXHH4YeCKOe o0ecnieyeHre y4eOHOH TUCHUTIINHBI

JIeKMOHHbIE 3aHATUSI MPOBOJATCS B Y4eOHOM ayAMTOpHH, OOOpPYIOBAaHHOW BHUIEONPOEKTOPOM,
SKpaHOM, IEPCOHAIIbHBIM KOMITBIOTEPOM U JTUHAMHKAMHU.

[IpakTryeckue 3aHATHS TMPOBOJAATCA B ayIUTOPUHU, B KOTOPOMl MMeeTcs: HabOp HarjsigHbIX MMOCOOUI
(KpUBOILIMITHO-TIOJI3YHHBIH MEXaHH3M, KpPUBOIIUITHO-KOPOMBICIOBBII UEThIpEXIIAPHUPHBIA MEXaHU3M,
KPUBOIIMITHO-KYJIUCHBI MeXaHU3M, 3yO4aTblii MeXaHH3M C UWIMHAPUYECKHMMM KOJIecaMH, 3yOdaTblil
MEXaHHU3M C KOHHMYECKMMU KOJIECaMH, TUIaHETapHbIM 3y0uaThlii MeXaHU3M, BUHTOBON AU(QepeHInanbHbIi
MEXaHU3M, KYTauKOBBIH MEXaHU3M.

Jisa  camocTosiTenbHOM pabOThl  OOy4yaroOUIMXCA HMMEIOTCS  CHEelUaIM3MpPOBAaHHbIE IMOMEIIEHUS,
000py/I0OBaHHbIE MEPCOHAIBHBIMU KOMIIBIOTEPAMH C BBIXOJOM B VMIHTEpHET U ¢ JAOCTYNOM K 3JIEKTPOHHO-
OMOTMOTEYHOM CHCTEME, DJIEKTPOHHOW OHMOIMOTEKE W AJICKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIHbHOM
cpene By3a, a TakKe K APYruM OMOIHOTEUHBIM (DOHIaM.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM TIIaHOM
OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI.

Pabouyro mporpamMmmy coctaBui mpod. y. 1. H.M. Yepnona
i 7
Peniensenr: A s nou., JI.B. bapanosckas

[Iporpamma omoOpena Ha 3acemanmn YMKH 08.03.01 «CrpowmtenbctBo» or 15.11.2021 rona,
poTokoJI Ne 2.
[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU J@/ TI'omoBa T.A.
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