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Pabouas mporpamma cocTaBiieHa ¢ y4€TOM TpeOOBaHUIA:

e [IOpsiiKa OpraHu3alMd U  OCYIIECTBICHUS o0Opa3oBaTenbHON JESATEIbHOCTH 1o
o0Opa3oBaTeNbHBIM MpPOrpaMMaM  BBICHIET0 O0pa3oBaHMs — MporpaMMaM OakajaBpuara,
porpaMmmam CHelMaIUTeTa, IpPOrpaMMaM MarucTparypbl, YTBEP)KJIEHHOIO IPUKA30M

MunucTepcTBa HAyKH U BbIciiero oopasoBanusi Poccuiickoit @enepannu ot 06.04.2021 No245;

e deznepanabHOro roCyIapCTBEHHOIO 0OO0pa30BaTENLHOIO CTAHAAPTA BHICHIETO OOpa3oBaHUs IO
HanpasieHuto nonarotrosku  19.03.03 [IponykTbl mNUTaHUS W3 PACTUTEIBHOIO ChIPbS,
YTBEP)KJICHHOTO TNPHUKAa30M MMHHUCTEPCTBA HAyKW M BbICIIEro oOpa3oBaHus Poccuiickoit
®enepanun ot 17.08.2020 r. Ne1041.

[IpenonaBarenu, MOArOTOBUBIIKE PAO0UYYIO MPOrPAMMY:

CTapLIUi MPEroIaBaTellb Crapomyk T.A.

Pabowas mporpamma paccMOTpeHa Ha 3aceJaHud Kadeapsl MPOCKTHPOBAHUS M CTPOUTEIHCTBA
CEIIbCKOXO035HCTBEHHBIX 00BEKTOB (1poTokoa Nel ot 02.09.2024r.)

3aBenyrommii kadeapoi Martsees B.II.

PabGouass mporpamma peKOMEHJOBaHAa K HCIOJb30BAHUIO B Y4eOHOM TPOIECCe METOIUYECKOU
KoMuccHel (akynpTeTa MUIIEBBIX TexHOoJorui (mpotokon Ne 11 ot 20.06.2024r.)

IIpeacenaresb MeTOAUYECKOH KOMHCCUH ITuBoBap A.K.

PykoBoauTenb 0CHOBHOM npodeccHoHAIbHOI
o0pa3oBaTe/ibHOIi MPOrpaMMbl ®.M. CHeryp




1. lIpeamer. Lenau u 3agaun JUCUUIIIMHBI, €€ MECTO

B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

MpeameTom AUCUUNAUHDI M3yYeHUe OOLLMX 3aKOHOB ABUMMKEHWUA M pPaBHOBECME MATEPMUA/IbHbIX
TEN Y BO3HMKAIOLLMX MPU 3TOM B3aUMOLENCTBUIA MEKAY TeNaMMU.

LUenb AaucuunamuHbl: nonydyeHne OyHOAMEHTANbHbIX 3HAHUKA B  06/1aCTM  MEXaHMYeCKoro
B3aMMOLENCTBMA, PAaBHOBECUA ABUKEHMA MATepMabHbIX Tea, Ha 6a3ze KOTOPbIX CTPOUTCA HONbLIMHCTBO
CNeunanbHbIX AUCUMNANH UHKEHEPHO-TEXHUYECKOro 06pa3oBaHUA.

OCHOBHbIMM 33ga4aMM M3y4YeHUA ANCLUUNINHDI ABNAIOTCA:

- [aTb CTYAEHTY NepBOHAYa/IbHOE NMPeACTaB/fieHNE O MOCTAHOBKE WMHMKEHEPHbIX U TEXHUYECKMUX
3ajay;

- MNPMBUTb HABbIKM WMCMONb30BAaHMA MATEMATMYECKOTO annapata ANA PeweHUA KOHKPETHbIX
3afa4y B 061aCTM MeXaHWKM;

- OCBOMWTb METOAbl CTAaTUYECKOrO pacyeTa KOHCTPYKLUI;

- pasBUTME NIOTMYECKOTO MbILWIEHMA U TBOPYECKOrO NOAXOAA K pPeleHnio NpodeccMoHaNbHbIX
3ajau.

- Mecto AucuMnNAuHbI B CTPYKType o6pasoBaTtenbHOW nporpammbl.  [ucuMnanHa
«TeopeTnyeckaa MexaHUKa» OTHOCUTCA K 6030800 4YacTM nNpodeccMoHanbHOro 6/10Ka AUCUMNANH
NoAroTOBKM CTyAeHToB. [AucumnavHa obecneumBaeT pacluMpeHne W yrnybneHwe 3HAHWKN, YMEHWUR,
HaBbIKOB M KOMMNETEHLNN, COOPMMUPOBAHHDBIX B XO4€E U3YYEHUA AUCLMUMNIMH: MAaTEMATUKA, DU3MKA.

2. NepeyeHb NNaHUPYEMbIX PE3YNbTATOB 0OYYEHUS NO ANCUMUNIMHE, COOTHECEHHbIX
C NNaHUPYEMbIMU pe3y/ibTaTaMM O0CBOEHUS 06pa3oBaTeIbHON NPOrpaMmmbl

Koas! DopMyJIHMPOBKA NuaukaTopbl A0CTHIKEHUS ILnanupyemble pe3yJibTaThbl
KOMIIeTeH Ui KOMIIETeHIINH KOMITETEeHIUH o0yuyeHus
OIIK-3 Cnocoben ncnonbsoBatk 3Hanus (OIIK.3.1. Mcnonssyer 3Hanus 3HATh. TEOPETHYECKHE OCHOBBI
HHXCHEPHBIX  IIPOLECCOB  IIPH rpahuueckoro  MOJIENUPOBAHUS TPUKIIaTHOM MEXaHUKH,
SSZL[L;?IHI/II/I HHPO(I)e:KCCI’II%I;TTZ};EE MH)KEHEPHBIX 3amad sl MeXaHHUeCcKIe CBOMCTRA
COBPEMEHHOTO BBITIOJTHEHHS u roeHI/m MaTepHanos, OCHOBBI
TEXHOJIOTUYECKOTO TeXHHIHCECKIX Heprexen B I/IH)I(CHGpHOfI Fpa(l)I/IKI/I J1A
o0opyoBanus 1 NPHOOPOB npodecconanboi BBIIOJIHCHHS YTCHUS
JIEATEBHOCTH TEXHUYECKUX YePTEKEit
YMEThb. IIOJIB30BATbLCA
3HAHUAMU IIPUKJIIATHON
MCXAaHUKHU IIPpU TPOCKTUPOBAHUN
00opyI0BaHNs;
HMETb HaBBbIKHA BJIaACTH
METOJNKaAMH IMPOYHOCTHBIX
pacuCToB U MPOCKTHUPOBAHUA
MCXaHHU3MOB OCHOBHOTI'O
TEXHOJIOTHYCCKOI'O
000pyI0OBaHUS.
OIIK.3.2. PaspabareiBact 3HATS: TEXHOJIOTHYECKUE
TCXHOJIOTUYECKUE TIPOLECCHI  C Hpouecc]ﬂ’ HpOHCXOJIfIHH/Ie HpI/I
0OecrieueHUEM BBICOKOTO YPOBHs HPOM3BOJICTBE IPOJYKTOB
DHEprocoepeKenns " nmuTanus. MeTofbl M CpescTBa
I/Icnonb3OBaIm;1 HOBEHIINX M3MEPEHHS ¥ KOHTPOJIS;
MOCTHXKEHUI TEXHUKN yMeTb: enaTh BBIGOD
pac4eTHOU MOJenu
MCXaHHUYCCKOU CUCTCMBI,
HMETDb HaBBbIKH BJIaACHUSA




Konmbi DopMyJIHPOBKA NHAuKATOPBI JOCTHKEHHS IInanupyemble pe3yJIbTaThI
KOMIIeTeH I i KOMIIeTeHII U KOMIIETEHIIMH o0yueHus1
3HAHUAMU WHXXEHEPHBIX
IIPOLIECCOB u HaBBIKaMHU

HKCIUTyaTaluy 000PyIOBaHMS.

OIIK.3.3. IlpumeHseT 3HaHUA

31aHnuH

3HaTh. TEXHUYECKOE YEepUYCHHUC,

OCHOB  CTPOMTEJIBCTBA Jexaliee B OCHOBE
[pHr 000CHOBaHNH CTPOUTEIILCTBA 3IaHu’ "
[IPOCKTUPOBOYHBIX PEIICHHUI COOPYIKEHUI;
YMeEThb: MOJb30BaThCS
3HAHUSIMU MPUKJIATHON
MEXaHUKHA TP PacCMOTPECHUU
yepTexen 37aHUI 51
COOPYXKEHHUI;
HMeTh HABbIKH YIIPABICHUS
PEXKUMOM paboThI
TEXHOJIOTHYECKOT'O
000py/IOBaHUs.

3. O0bém AuCUMIVIMHBI U BUABI YUeOHO# padoThl

Ounas popma 00ydeHus 3aounas dopua
o0OyueHus
00BEM HacoB | BCEro 4acoB
Buas pabot BCETO o o
3a4.em./ 3 3
9acoB = 5
o o
™ o
OO0mast TpyA0EMKOCTD JUCITUTUINHBI 3/108 3/108 3/108
AyauTtopHas pabora: 44 44 10
Jlexuun 18 18 4
[IpakTHdeckne 3aHsATH 26 26 6
JlaGopaTopHble paboThI - - -
Jlpyrue BUJbI ayJTUTOPHBIX 3aHATHH - - -
[Mpenpk3aMeHaMOHHBIE KOHCYIBTAITIH - - -
CamocrosTenbHas paboTa 00y4aronmxcs, yac 64 64 98
Bun npoMexyTouHOM arTecTauu (3a4€T, SK3aMeH) JK3aMEH JK3aMeH JK3aMEH

4.

Copepxanue QUCHUIIMHBI

4.1. Pa3nennbl AMCUMIIMHBI U BU/AbI 3AHATHH (TeMATH4eCKHI MJIaH)

Pasaen ancumnanHbl ’ Nl ‘ n3 ’ np ‘ CPC
o4Haa popma obyyeHus
Pasgen 1.CtaTuKa 6 11 } 22
Tema 1. OCHOBHble NOHATUA CTaTUKK. CxoaAaLmeca cunbl 3 6 ) 8




Tema 2. IIpousBosibHasA MI0CKas cucTeMa CUII. TpeHue CKOJIbXKEHUS U
TPEHUE KAaYEHUs

Tema 3. [Ipon3BosnbHAs cucTeMa CHIL

Paznen 2. Kunemarvka

22

Tema 4. Kunemaruka Touku. [ IpsiMonHeiiHoe 1 KpUBOJIMHEMHOE JIBHKEHUE

Tema 5. [TocTynarersHOE 1 BpallaTelIbHOE JBKEHHUE TBEPAOTO Teja

Tema 6. I InockonapauiensHoe aprkeHre. OnpezenieHre CKoOpocTel ToUeK

Paznen 3. Jlunamuka

20

Tema 9. BBenenue B TuHAMUKY. 3aKOHBI JUHAMUKH

10

Tema 12. BBenenue B AMHAMUKY CUCTEMBl. MOMEHTHI HHEPIIHH
TBEPJIOTO TeJIa

10

3a04Han popma obyyeHun

Paspgen 1.CtaTtuka

30

Tema 1. OcHOBHble NOHATMA CTaTUKK. CxogAalLmeca cunol

10

Tema 2. [IpousBosibHas MI0CKast cucteMa cuil. TpeHue CKOJIbXEHUs U
TPCHUC KAUCHUA

10

Tema 3. [Ipon3BosnbHAs cucTeMa CHIL.

10

Paznen 2. Kuaemarvka

30

Tema 4. Kunemarnka Touxu. [ IpsiMonHeiiHOe 1 KpHBOJIMHENHOE IBUYKEHHE

10

Tema 3. HOCTYHaTeJ'ILHOG H BpalaTeIIbHOC IBWJKCHUEC TBEPOI'o TCIIa

10

Tema 6. I InockomnapauienbHoe aprbkeHre. OnpezenieHre CKOpocTei ToUeK

10

Paznen 3. Jlmnamuka

38

Tema 9. Beenenue B AUHAMHUKY. 3aKOoHEBI JAWHaMHUKH

20

Tema 12. BBeneHne B AMHAMUKY CUCTEMBI. MOMEHTBI HHEPLIMH
TBEPJIOTO Tella

18

4.2. Conep:xaHue pa3iesioB y4eOHOM U CHUIIITHHBI

Paznen 1. Cratuka. OcHOBHbIE NOHATUS cTaTUKU. Cxoasumecs cuibl. [Ipon3BosibHAs TIOCKas CUCTEMA
cuil. TpeHue ckoybKeHus U TpeHue kadeHus. [IponsBosbHas cucrema CHil.

Paznen 2. Kunemaruka. Kunemaruka touku. [IpsMonuHeiiHoe 1 KpUBOIMHEHHOE IBUKEHUE.
[TocTynaTenpHOE M BpallaTesIbHOE ABMKEHUE TBEPOro Teia. [lmockonapanienbHoe JBIKEHHE.

Omnpenenenne CKOpocTeil Touek

Paznea 3. /Iunamuka. Brenenue B TuHamMuKy. 3aKOHbl JWHAMUKW. BBeJeHUWE B AMHAMHKY CHCTEMBI.

MoOMEHTBI MHEPLIMH TBEPIOTO TEJIa




4.3. [lepeyeHb TeM JeKIuil

Ne Tema nexrmu O6bem yacoB
n/m Ounas 3aoyHas
dbopma dbopma
Pasznea 1.Craruka 6 2
Tema 1. OcHOBHBIE TOHATUSI cTaTUKU. CXOOAIINECS CUIIBI 3 2
1 Tema 2. IIpousBosibHasA IJIOCKasl cucTtemMa cuil. TpeHHe CKOJIbXKEHUS U 3 -
TPEHUE KAYCHUs
Tema 3. IIpousBosibHas cucTema cui. - .
2 Pasgen 2. KunemaTuka 6 2
3 Tema 4. Kunemaruka touku. [IpsMonnHeliHOe U KpUBOJIIMHENHHOE 2 2
JIBUJKEHUE
4 Tewma 5. [locTynarenbHO€e 1 BpanjaTelIbHOE JBUKEHHUE TBEPJOrO Tella 2 -
5 Tema 6. [InockonapainensHoe nBHKEeHHE. ONpeeieHrne CKOpOCTeN 2 -
TOYEK
6. Pa3nen 3. lunamuka 6 -
7. Tewma 7. BBegenue B TuHaMUKy. 3aKOHBI JUHAMHKHU 2 -
8 Tema 8. Beegenre B TuHAMUKY CHUCTEMbI. MOMEHTHI HHEPITUU TBEPOTO 4 -
' Tena
4.4. IlepeyeHb TeM NPAKTUYECKHUX (CEMUHAPCKHUX) 3aHATHH
No Tema nexumu O6beM yacoB
n/m Ounas 3aoyHas
dopma dopma
Pa3nes 1.CraTuka 11 4
Tema 1. OcHOBHBIE TOHATUA CTAaTUKHU. CXOIAIIMECS CUIIBI 6 2
1 Tema 2. [IpousBonbpHas miuockas cucrema cuil. TpeHue CKOJbKEHUs U 5 2
TPEHUE KauCHUS
Tema 3. IIpousBosibHasA cucTema Cuil. - -
2 Pasznen 2. Kunemarnka 8 2
3 Tema 4. Kunemaruka touku. [IpsMonrHeliHOe U KpUBOJIIMHEHHOE 2 2
JIBUJKEHUE
4 Tema 5. [loctynarenbHOE M BpaliaTeIbHOE JBUKEHUE TBEPIOTO TEJla 5 -
5 Tema 6. [InockonapannenbHoe ABM>KeHHE. OnpeesieHne CKopocTen 1 -
TOYEK
6. Paznen 3. Ilmnamuka 7 -
7. Tema 7. Befenne B TuHAMUKY. 3aKOHBI JHHAMHUKHI 2 -
8 Tema 8. BeeieHre B TMHAMUKY CHCTEMbl. MOMEHTHI HHEPITUU TBEPIOTO 5 -

TCI1a

4.5. IlepeueHb TeM JIa00PATOPHBIX PadoT
JIaboparopHble pabOThI HE IPETYCMOTPEHBI.

4.6. Buabl caMocTosiTeIbHOH PadOTBI CTYICHTOB H IepedYeHb Y4eOHO-MeTOAMYeCKOro
odecredeHUs ISl CAMOCTOSITEIbHOM Pa00ThI 00y4ar0IIUXCS

4.6.1. IloAroToBKa K ayIUTOPHBIM 3aHATHAM




Marepuansl JIEKUHNW SBISIOTCA OCHOBOM JUISl M3YYEHHUS TEOPETUYECKOM 4YacTHU JUCLUIUIMHBI U
MOJATOTOBKHU CTYJEHTA K TPAKTUYECKUM 3aHSATHSM.

[Ipy moAroTOBKE K ayAUTOPHBIM 3aHITUSAM CTYJIEHT JIOJIKEH:
- HU3YYUTh PEKOMEHAYEMYIO JIUTEpPaTypy;

- IPOCMOTPETh CAMOCTOSITENBHO AOMOJHUTEIBHYIO JTUTEPATYPY 10 U3y4aeMON TEME.
OCHOBHOH IENbIO MPAKTUYECKUX 3aHATUN SBJSETCS M3YYCHHE OTICIBHBIX HamOoJiee CIOXHBIX U
MHTEPECHBIX BOIIPOCOB B pPaMKax TEMbl, a TAKXKE KOHTPOJb 32 CTENEHbK) YCBOCHUS MPOUAEHHOTO
MaTepHuaya U X0J0M BBITIOJIHCHUS CTYJIEHTAMH CaMOCTOSITEIIbHOM PaOOTHI.

4.6.2. IlepeyeHb TeM KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE IPEYCMOTPEHBI.

4.6.3.

ITepeyens Tem pedepaToB, pacueTHO-TpaguUecKux pador

Pedeparsl, pacueTHo-rpaduueckre paboThl HE MPETYCMOTPEHBI.

4.6.4. TIlepeyeHb TeM M Y4eOHO-METOAUYECKOr0 OOecnedeHUs JJIsl CAMOCTOSTeIbHONH PadoThl
00y4yarImuxcs
O0BéMm, u
Nen/m|  Tema camocTosTenbHOM PabOTHI YyeOHo-meroanueckoe odecrneueHue | ¢hopma oOyueHus
OuYHas | 3a04Has
Tema 1. OCHOBHble NOHATUA CTaTUKM. Meroanueckue ykazaHus 1o
1 CxopALmecs cunbl OPraHu3alMU CAMOCTOATEIIBHOMN L 10
Tewma 2. [Ipou3BonbpHas miockas pabOThI CTYJCHTOB 110 TEOPETHIECKOM
cuctema cun. TpeHue ckonbxenus u  |MEXAHHKE (cratuxa), JIyranck, JIHAY,
? TpEHUE KaueHUs 2015r. ° 10
Tapr C.M. Kpatkuii kypc
TEOPETUUYECKON MEXaHUKU. Bricias
3 [Tovad Tpomsommancuerevacin. | O18r., c9-18, 18-30, 31-60| 4 10
Tema 4. Kunemarrika TOUKH. Meroanueckue ykazaHusi U PUMEphI
4 [IpsaMonMHENHOE U KPUBOJIMHENHOE BBIIIOJIHEHHMS 3aJJaHUIM PacueTHO- 6 10
JIBIDKCHUE rpadpuueckux padoT (KHHEMaTHKa),
5 Tema 5. [TocTynarenmbsHOE 1 Bpalare/ibHOE Jlyrauck, JIHAY, 2016r. 5 10
NIBIDKCHUE TBEPOTO Tela Tapr C.M. Kparkuii kypc
Tema 6. TIocKomapauieNlbHOE BIKEHHE. | TEOPETHYECKON MEXaHUKH. Bricinas
6 OmnperneneHre CKopocTel TOUeK mkona.M.:2018r., ¢.95-96, 96-100, 2 10
101-116
9 Tema 9. BBenenue B [uHaMuKYy. Meroanueckue yka3aHus U IPUMEPBI 4 20
3aKOHBI TMHAMUKH BBITIOJIHEHHUS 33JJaHUN PacUETHO-
Tema 12. BBenenne B TMHAMUKY rpadudeckux padoT (IMHAMHKA).
cucTeMbl. MOMEHTBI HHEPLIUU Jlyrauck, JIHAY, 2017r.
TBEPJOTO TeNa Tapr C.M. Kparkuii kypc
10 TEOPETUYECKON MEXaHUKU. Briciias 6 18
mkoja.M.:2018r., ¢.180-187, 187-200,
232-241

4.6.5. JIpyrue BHIbI CAMOCTOAITEILHOW PAdOTHI CTY/IEHTOB.

He npenycMoTpeHsl.

4.7. IlepeyeHb TeM M BHJ0B 3aHSTHH, IPOBOAMMbIX B HHTEPaKTUBHOI ¢opme



06yqafonmxc>1 C IICPCHHEM KOMHeTeHHHﬁ,

He npenycmorpensl

5. q)OHIl OLHCHOYHbBIX CPEACTB 1JIsl MPOBCACHUA l'[pOMe)KyTO‘IHOﬁ arTrecranmmn
[lonmHoe ommcanue QoOHAA OIEHOYHBIX CPEACTB TEKYIIeH W MPOMEXKYTOYHOM AaTTecTaluu

OlMCaHWEM IIoKa3aTelie u KPUTCPHUEB OLICHUBAHHUA

KOMHGTGHHHﬁ, IOKaJl OUCHUBAHUA, THIOBBIC KOHTPOJIBHBIC 3aJaHHUd KW MCTOAUYCCKUC MaTCpPpUaJIbl
MMpEaACTaBJIICHEI B (bOHIle OIICHOYHBIX CPEACTB IIO HaHHOﬁ JUCHUILUIMHE B COOTBCTCTBYIOIIEM pas3aciie

YMK/L.

1. YyeOHO-MeTOAMYECKOE O0eceueHne TUCIUILTHHBI

6.1. Pexomenayemasi iuTepaTypa
6.1.1. OcHoBHAs JUTEpPaTypa
T'oxn
No ABTop armasie I'pud Nzna- u3- | Koiu-Bo 3k3.
/o A30AaHUS TEJIBCTBO na- B OHOJI.
HUS
ISBN Cankr-
byrenun H.B., JIyni Kypc Teopernueckoii 978-5- . .
L A.J1., Mepkun J1.P. MEXaHUKHU 507- Hejg)}iypr. 2022 | SnexTponHLIi
45037-4. )
ISBN
o 3anmauu o TeopeTudeckon | 978-5- Cankr- o
2. | Memepckuii 1.B. MEXAHIKE 8114- He;e;f:pr. 2021 | DneKTpOHHBIHI
6748-8. '
ISBN Cankr-
Huesckuiit B.A., COopHuK 3a1aHui IO 978-5- ) N
3 Mansimena N.A. TeopeTndyeckoit mexanuke | 8114- Terepbypr: | 2020 | SnexTpomHbI
JlaHs.
5602-4.
KpaTkitii Kvhe ISBN 5- Bricmias
4, Tapr C.M. P LIYP 06- TITKOJIA: 2018 | DnexkTpOHHBIHI
TEOPETHIECKOH MEXAHUKH | gharnn of g oo o
6.1.2. JlonoaHuTe/ILHAS JIUTEPATYPA
l'on Kon-Bo
Ne ABTOp 3aryiaBue N3narenscTBO . IS
/1 na-
HUS
1 Bars M. 11 1p. TeopeTnyeckas MEXaHHKa B Canxr-IlerepOypr: 2013 DJIEKTPOHHBIN
puMepax M 3ajzadax. T.1,2 Jlans.
5 Kerme O.9. COopHuk KOPOTKHX 3224 10 Cankr-IlerepOypr: 2021 DIIEKTPOHHBIN
TEOPETHYECKON MEXaHUKE Jlans.

6.1.3. [lepuoanyeckue U3TaHUsA




W3na- TI'oner
Ne i/t Haumenosanue nznanus
TEJIbCTBO U3NAHHA
6.1.4. MeToau4yeckue yKazaHus JJisi 00y4aIOUIUXCSl 10 OCBOEHUIO TUCHUTIJIMHBI.
I'on
Ne n/mt ABTOD 3arnaBue H3na- i
TEJbCTBO na-
HUS
MeTronnueckue ykazaHus s
EBcrokoB B.A., OBCcHEHKO [OpraHU3alMU CAMOCTOSITEIIBHON
1, , O b o .| royJHPIHAY | 2001
I"'M. Crapomryk T.A.  [paGoTBI CTYyI€HTOB 10 TEOPETUUYECKON
MexaHUKe (CTaThKa, KHHEMATHKA)
M
Enciokon B.A., Oscicio [V1CTOMIIOCKHE YKISARHA 1 npiviepr
2. | T.M.Crapomyk T.A., AGHHI A roy JIHP JIHAY | 2015
BHITTOJIHEHHS PACUETHO-TPaQUIECKUX
Tapacos C.I1.
aboT (cTaTuKa)
Enciokon B.A., Opccio [Y1STOMISCKH YRISaHIA  pivepr
3. .M. Crapomyk T.A., AAATITH IOy BO JIHP JITAY | 2016
BHITTOJIHEHHS PACUETHO-TPaQUICCKUX
Tapacos C.I1.
paboT (KUHEeMaTHKa)
Enciokon B.A., Oscieio [V1STOMICCKHE YKGSANHA 1 npiviepr
4, .M. Crapomyk T.A., AAARIH 2 IOy BO JIHP JITAY | 2017
BHITTOJTHEHUS pac4eTHO-TPahUIeCKUX
Tapacos C.I1.
paloT (qMHaMMKa)
MeTtoanyeckue ykazaHHsl 1o
5. Eciokos B.A., Ocuerko [TPOBEICHUIO TPAKTUUECKUX 3aHATUI 'OY JIHP JIHAY | 2020
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6.2.

Ilepeuenb pecypcoB uHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHON ceTu «UHTepHET»
(nanee - cerb «AHTEPHET»), HEOOXOAMMBIX /LISl OCBOCHUS TMCUMILINHBI.

Ne HasBanne Pasmemnienue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6nbamoreka BIAY http://library.vsau.ru/
DJIeKTPOHHbIE MOJHOTeKcTOBbIe pecypcbl Hayunoii 6udamnorexu JII'AY. He npenycmMoTpeHst.
6.3. CpeacrBa o0ecnevyeHnsi OCBOCHUS TUCIHUTIIUHbBI
6.3.1. KomnbrorepHbie 00y4yamye ¥ KOHTPOJIMPYOLHe NPOrpaMMBbl
Ne | Bupn yuebnoro HanmeHnoBanue nporpaMMHOTo

/o

3aHATUA

obecrieueHus

@OyHKIMSA IPOTPAMMHOT0 00ecTIeyeHHUs
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MOJEIUPY
KOHTPOJIb oOyuaromias
P o1as yHaaom
1 Jlekunu Open Office 2010 Std + - +
MOODLE
2 | TIpakruueckme |Open Office 2010 Std. + - +
MOODLE
6.3.2. Ayamo- ¥ BUIe0ONMOCOOHUSs
Aynno- 1 BUJEONocoOust He MPeayCMOTPEHBI.
6.3.3. KomnbloTepHbIe NMpe3eHTaAlnH Y4eOHbIX KYPCOB
KomMmrmbroTepHbie Ipe3eHTalnn y4eOHBIX KyPCOB HE TIPETyCMOTPEHEI.
7. OnucaHue MaTepUAJIbHO-TEXHUYECKOU 0a3bl, HEOOXOAMMOM 1JIst
OCYIIECCTBJICHUA 06p33OBaTeJIbHOFO nmponmecca 1mo IMCIMnIJInHe
HaumenoBanue o6opynoBan-
Ne | HBIX yueOHBIX KAOMHETOB, [lepeuenb OCHOBHOTO 00OPYI0BaHUS, IPUOOPOB U
/Tl | OOBEKTOB IS TIPOBEACHUS MaTepHajoB
3aHATHUI
1 JlexuuroHHas ayauTopus 3c- Cron — 14 wr, crynes — 28 T, gocka — lmr, TpuOyHa -1 T,

304

PELUPKYISTOP

8. MesxkaucunninHAPHbIE CBA3H

IIpoTokou

corjiaCoBaHUsA pa60qel71 IIporpaMmsl ¢ IpyruMu JUCHUITIIMHAMN

HanmeHoBaHMe TUCIUIUIMHEI,
C KOTOPO! MPOBOJIHAIIOCH
COTJIaCOBaHUE COTJIaCOBaHUE

Kadenpa, c xoTopoii
MPOBOJIMIIOCH

[Ipennoxenus 06 u3-
MEHEHISIX B paboueit
mporpamme. 3akIIOYeHHe
00 UTOrax COrIacOBaHHS

[Moanuck 3aB. kadeapoit

MaTtemaTunKa
dunsmkKka

NHPOPMaLIMOHHbIX
TeXHONornM, CoracoBaHo

MaTEMATUKN U ¢M3MKVI

Koarakosa I'.B.

OAITNCH




IIpunnoxenue 2

Jluct u3mMeHeHuit pabovel IporpaMMel

Howmep usmenenus

Howmep npoTokona
3aceaHus
Kadeapsl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

IlepedeHb OTKOpPpEK-
THUPOBAHHBIX MYHKTOB

IMoanucek 3aBe-
JTYIOIIETO
Kadeapoi
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JIuct nepuoauecKux MpoBEpOK pabodel mporpamMmbl
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®.1.0., 10mKHOCTb,
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KOPPEKTHPOBKE
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NEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMbBIX TUCIUILIMHON 1
INIJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA

e |Conepxanue CopiepkaHre KOMIICTCHIIUM HIIH|3HATH YMeTh [MpakTHyeckue  HaBBIKY]
KOMITETCHITHH mojeé yacTu (B1a1€TH)
dGI'OC BO wimm 1o
OI1
{-|Crtocoben OIIK.3.1. MW cnons3yer 3HaHus[eopernyeckue ocHOBH[Jop30BaThCs  |Bagers METOIUKAMY
MCII0JIB30BaTh rpaduaecKoro Moz[eJH/IpOBaHH;IHPI/IKMHHOI7I MCXaHUKW, |3 100 il IMEA [IPOYHOCTHBIX
3HAHWS HEKCHEPHBIXMHKECHEPHBIX 3amau raMEXaHHIECKHe CBOﬁCTBa‘HpHKHaHHOﬁ pacueToB .
[IPOIICCCOB TIPU[BBIMOTHCHUS u grenus| o CPHATOB, OCHOBET
B ikeHepHoif  rpaukyMCXAHUKH  INPHIPOCKTUPOBAHUS
[PEIICHUH TEXHUYECKHUX yepTexei B
. /UL BBIIOJIHEHUSA  HIIPOCKTUPOBAHUH|MEXAHNU3MOB
po¢)eCCHOHATBHBIX [IPOdecCHOHANBEHON TeHis  TeXHIECKNOGOpy JOBAHMH HOCHOBHOTO
A A riepTenc, BEIOOpE TEXHOJIOTMYECKOTO
PKCILTyaTalni TEXHOJIOTMIECKUE .
COBpEMEHHOTO OIIK.3.2. PaspaGarhiBacty oo e, pacyeTHOH 000pyI0BaHUsA c
TEeXHOIOTHYECKOTO TCXHOJOTI'MYCCKHUEC MpO1ECChI Ci POMCXOIAIIHE anMOI[eHI/I yquOM 3HaHI/II\/'I
0GopyI0BaHus p00CCTICUEHHEM  BHICOKOTO  YPOBHSNpon3BoCTEE MEXaHUYECKUX [MHXKEHEPHBIX
pHGOpPOB HHEprocOepesKeHus UTPOAYKTOB TIUTAHAS v 2 o o [IPOLIECCOB, HABBIKAMI]
MCII0JIb30BaHUS HOBEUIIUXMETOABl W CPEICTBA
DKCILTyaTalun U
TOCTHIKEHUN TEXHUKU M3MEPEHHS M KOHTPOILT
YIIpaBICHUAMHA
OIIK.3.3. [IlpumeHser 3HaHUS pEXUMaMu paboTsl
OCHOB CTPOMTEJILCTBA 30aHUN IIPU TEXHOJOIMYECKOI'0
00OCHOBaHUN TPOCKTHPOBOYHBIX| 000pyIOBaHUS
pereHni
OIMIUCAHUE NOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIUUA, OITUCAHHUE IIKAJI OHEHUBAHUASA
Ne | Haumeno | Kpatkas IIpencrasnen | Kpurepum oreHuBaHUSA Ixana
n/ | Banue XapaKTePUCTUKA ne OIIEHUBAHHUS
1| OIICHOYHO | OIIEHOYHOTO CpPEeCTBA OIICHOYHOTO
ro cpenctea B
cpencTBa horme
1. Tect Cucrtema TectoBrIe B tecre BemonHEHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUS 3aIaHMI «Omauuno» (5)
3aJITaHNUH, TO3BOJIAIOIIAS B Ttecre BemosHeHo OGosee 75- | Onenka
HU3MEPUTh YPOBEHBb 89% 3ananuit «Xopowo» (4)
3HaHUIL. B Tecre Bemonneno 60-74% | Onenka
3aJJaHuH «Yooeremsopu
menvro» (3)
B Tecte BpmmonHeHo MeHee 60% | Onenka
3a7laHui «Heydoeremeop
umenvroy (2)
Bonbias yacts onpegencuuii He | OueHka
Mpe/cTaBieHa, 6o | «Heyoosnemeop
MpecTaBiIcHa c rpyosIMu | umenvro» (2)
OITMOKAMU.
2. | Ompoc dopma paboTHI, Bompocs! k ITpomeMoHCTpHPOBAHBI Ornenka
KOTOpast O3BOJISIET ormpocy MpeIIoaragMbie otBeThI; | «Omauuno» (5)
OIICHUTH KPYT030p, MIPaBUIIBHO HCIIOJIb30BaH
YMEHHUE JIOTHYCCKU anroput™M 000CHOBAaHUHN BO BpeMs
IIOCTPOUTH OTBET, paccykIeHuH;  €CTh  JIOTHKA
yYMEHHUE paccyxIcHUH.




Ne | Haumeno | Kparkas IIpencrasnen | Kpurepuu oneHuBanus Mkana
n/ | Banume XapaKTEepUCTHKA ue OLICHUBAHHMS
I | OLEHOYHO | OLEHOYHOTO CPEACTBA OLIEHOYHOTO
ro cpeacTBa B
cpencTBa houme
MIPOJIEMOHCTPUPOBATH ITponemMoHCTPHPOBAHBI Omuenka
MOHOJIOTHYECKYIO pedb MpeJIoiaraeMele  OTBETHI; eCTh | «Xopouwioy (4)
U WHBIE JIOTHKA paccyxIeHHH, HO
KOMMYHUKaTHBHBIE HETOYHO HCIIOJIb30BaH aJITOPHUTM
HABBIKU. Y CTHBIN OIIPOC 000CHOBaHHUI BO BpeMs
oOnasaer 6ONIBIINMH paccykIeHHil M HE BCE OTBETHI
BO3MOXKHOCTSIMH TIOJIHBIE.
BOCIIUTATEIBLHOTO [TponemMoHCTPUPOBAHBI Ouenka
BO3EHCTBUS, CO3/1aBast npejrnojaraeMble  OTBETHL, HO | «¥Ydosremeopu
YCIIOBHS IJISt HENpPaBUWIBHO UCTIONB30BaH | menvHo (3)
HepOPMAITFHOTO anroput™M 000CHOBAHUH BO BpeMs
oO0ImeHusI. paccyxIeHnH; OTCYTCTBYET
JIOTUKA PacCy>kKIACHUH; OTBETHI HE
TIOJTHBIE.
OTBeTHI HE MIPEICTABICHBI. Ouenka
«Heyoosnemesop
umenvHo» (2)
3. | Hpakruy | HampasneHo Ha IIpaktnueck | IlpomeMoHCTpUpOBaHO Ouenka
ecKue OBIIAJICHNE METOIAMH U | W€ 3aJaHus cBOOOHOE BIIa/ICHNE «Omauunoy (5)
3aJlaHusl | MCTOIUKAMHU M3y9aeMOH npodeccroHaNbHO-TIOHATHHHBIM
JUCIUTUIAHBL. 71t annapaToM, BIaJeHHE METOJaMU
peIeHus pe/iaraeTcs Y METOJANKAMH JUCIHMIUINHEIL.
peImuTh IToxa3ansl criocoOHOCTH
KOHKpPETHOE 3aJaHue CaMOCTOSTENIFHOTO MBIIIJICHHUS,
(cutyanuto) 6e3 TBOPYECKOI aKTUBHOCTH.
MIPUMEHEHHS 3agaHue BBIIIOJHEHO B ITOJHOM
MaTeMaTHYeCKUX o0BeMe.
pacyeTos. IIponemoncTpupoBano Bnaaenue | OreHka
PO eCCHOHANBHO-TIOHATHHHBIM | «Xopowioy (4)
anmapaToM, TpU NPUMEHEHUH
METOJIOB U METOJIUK JNCIIUTUTUHEI
HE3HAYMTENIbHbIE  HETOYHOCTH,
TOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITENIFHOTO ~ MBIIUICHUS,
TBOPYECKOU AKTUBHOCTH.
3amaHue BBIIOJIHEHO B TIOJHOM
o0bemMe, HO € HEKOTOPBIMH
HETOYHOCTSIMH.
IIponemoncTpupoBano Bnagenue | OreHka
npodecCHOHATBHO-TIOHATUIHHBIM | «YOoeremsopu
annapaToM Ha HU3KOM YpOBHe; | menvro» (3)
JIONYCKAalOTCS ~ OMMOKM  TpH
NPUMEHEHUH METOJIOB U METOINK
JIICLUIIIHHBL. 3ananue
BBITIOJTHEHO HE MOJHOCTEIO.
He poAeMoHCcTpupoBaHo | OneHka
BIIaJICHUE npodeccuonansHo- | «Heydosremeop
MOHATHITHBIM ammapaToM, | umensHo» (2)
METOAAMHU u METOIUKaMHU
JTUCLMIIIAHEI. 3amanue HE
BBIITOJIHEHO.
4.1 | DOk3amMeHn | DK3aMeH BBICTaBIsieTcs | Bompocs! k «OrneHka»
B pe3ynbTaTe 9K3aMeHY

IIOJABCACHUA UTOTOB




TUIIOBBIE KOHTPOJIBHBIE 3AJTIAHUSA NJIM UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE /IS OHEHKHU 3HAHUHU, YMEHUU, HABBIKOB U (MJIN)
OIIBITA AEATEJBHOCTH

OueHouyHbIE CpeCTBA ISl MPOBEAEeHNsI TEKYIIEro KOHTPOJIsI
TCKYH_IHﬁ KOHTPOJIb OCYIH@CTBJ'IHGTCH HpeHOI[aBaTCJ'IeM JUCHHUIIIMHBI IIPpH HpOBCI[eHI/II/I BaHHTI/Iﬁ B

(dbopMe TeCTOBBIX 33aJJaHU, YCTHOTO OMPOCa U MPAKTUICCKHUX 3aaHHH.

TecToBLBIE 3a7aHUA
Pa3zgen Ne 1 «CraTuka»

Ne Bonpocsl Ne OtBerhl
TBepnoe Teno, Ha KOTOPOe AEUCTBYET 1) R = Z E -0
CHCTEMa CXOASAIINXCS CHII, OyeT HaXOAUTHCS . '_
B PAaBHOBECHH, €CITH PaBHOICHCTBYIOIIIASL 2) R = z F #0;
1 D _ _
CUCTEMBI R Oyzer paBHa: R= Fi =1
HR=Y F =
IIpu U3MEHEHNH MOJIOKEHUS TOUKH 1) N3menuTcs;
o | MIPHMBE/ICHNS BENMIHHA IIABHOTO BEKTOPa 2) He usmenurcs;
3) CraneTt paBHOI1 HYJIIO;
4) CraHeT OTpHUIATEIbHBIM.
YxaxuTe IpaBUILHOE ONPEICICHHE 1) F,=F sin g3,
MPOEKLUHU CUJIBI Ha OCh X:
~F 2)F, =Fcose;
3
| b 3) F, =—-Fcosa;
\ R
- : X 4) F, = Ftgp.
[Ipoexuus cuitbl HA OCh paBHA HYJIIO, €CITH: 1) Cura nepreHIUKYIIpHA OCH.
2) Cua mapajiensHa OCH.
4 3) Cuia mepecekaer och.
4) Cuna mpoXoJUT MUMO OCH.
VKaxuTe B KakOM BapUaHTE IIPABUIBHO 1)p cos30° — Gtg 30° = 0:
COCTaBJICHO YpaBHEHHE DPABHOBECHA CHJI Ha . 0 0
och X 2)Psin30" —Gcos30™ =0;
3) - Pcos30° + Gsin30° = 0;
5 4) Ptg30° — Gsin® 30 =0.
%! Z
Cuna P, ompoxuibiBaromas KUPHUYHYIO 1) G/2;
KJIaJKy, Bec KoTopoii G, paBHa: 2) Gl4;
5 40 3) G/3;
| | 4) 2G.
|
5 -
-
T
[ 1 ]
IIpu u3MEHEHUH MOJIOKEHUS TOUKH 1) Craner paBHOH HYIIIO;
7 | MPHMBE/ICHNS BENMIHHA IIABHOTO MOMEHTA 2) N3menwurcs;
3) He n3menntes;
4) CranHer oTpHLATEIbHBIM.
8 | Ilpu nepenoce mapsl CHII B INIOCKOCTH €€ 1) U3menwurcs;




HeﬁCTBHH B HOBOC MOJIOKCHNUC MOMCHT Mapbl
CHUJI Ha TCJIO IIPH 3TOM:

2) He usmenwurcs;
3) CraHeT paBHBIM HYJIIO;
4) Craner paBHBIM OECKOHEYHOCTH.

Jliis paBHOBECHS CHICTEMBI TIap CHII,
JICHCTBYIOIIKX HA TEJNO B OJHOM MJIOCKOCTH,
HEOOXOIUMO M JOCTATOYHO YTOOBI

1)ZMi =0;
2) > M, #0;

9 anrebpandeckas CyMMa X MOMEHTOB ObIIa 3) Z M, =1;
paBHa:
4) ZM [ =0
M3meHnuTest 11 MOMEHT Haphl CUI IpU 1) He n3menwurcs;
10 | M3MeHeHUH ee Tuiea 2)CraHeT paBHBIM HYITIO;
3) Crarer paBHBIM OECKOHEIHOCTH;
4) N3menurcs
Ecnu cBoOOIHOE TBEp/IOE TEJIO HAXOAUTCS B 1) IlepecekaroTcsi B 6ECKOHEUHOCTH;
11 | PaBHOBecHH nOA JieficTBUeM Tpex 2) IlepecekaroTcs B ABYX TOUKaX;
HelapajuIeJIbHbIX CHJI, JIEKAIIUX B OHOU 3) [lepecekatoTcsi B OJJHOM TOUKE;
IUIOCKOCTH, TO JIMHUH JEHCTBUS 3TUX CHII: 4) IlepecekaroTcs B TpeX TOYKaX.
MOXHO T CUITy IEPEHOCUTD BIOJIb JIMHUU €€ 1) MoxHO0, COXpaHss TOJIBKO €€ MOIYJIb.
12 JIelcTBUSA, HE U3MEHA KHHEMaTH4eCKOTro 2) MoXHO0, COXpaHssA TOJIBKO €€ HallpaBlICHHUE.
COCTOSIHUS TBEpPAOTO Tena? 3) Henp3s.
4) MoskHO, coXpaHsisl €e MOyJIb U HallpaBJICHHE.
Mopaynp MOMEHTa CUJIbl OTHOCUTENBHO TOYKHU ]_)M o(F) =2F -h;
( LIeHTia) paBeH: P . 2)M,(F)=F/h;
" j AM,(F)=F-h;
5 4)M,(F) = 2F /.
IIneuom cuiibl OTHOCUTENBHO JAHHOM TOUKHU 1) Ipsimast mapasutenbHAs JIMHUH JCHCTBUS CHJIB;
(ueHTpa) Ha3BIBAETCS: 2) OTpe3oK COCNUHSIONUN LEHTP MOMEHTAa H TOYKY
14 TIPUIIOKEHHUS CUITBI;
3) Kparuaiiiee paccrtostHie h ot Touku (1leHTpa) 10
JIUHUM AEUCTBUS CUIIBI,
4) Ilpsimast mepreHNKYIApHAs JIMHAU JSHCTBHS CHIIbL.
W3menseTcs i MOMEHT CHIIBI OTHOCHUTEIIBHO 1) He m3mensiercs.
15 | UCHTPa NPH NEPEHOCE TOUKH MPHIIOKEHHS 2) U3mensercs.
CHWJIBI BAOJIb JINHUU €€ eHCTBUS? 3) CtaHOBUTCS PaBHBIM HYJIIO.
4) CTaHOBUTCSI OTPHIATEIHHBIM.
MOMEHT CHJIBI OTHOCUTENHBHO TOUKH PaBEH 1) F= 0, h=0 :
HYJIIO, €CJIU:
2) JluHMsA OeWCTBUS CHIIBI TPOXOAMT dYepe3 TaHHYIO
16 TOYKY,
3) JlunHust AeicTBHS CHIBI HE NMPOXOAUT 4Yepe3 AaHHYIO
TOYKY;
nF=0,h=0.
Vkaxure, B KaKOM BapHaHTE IPABUIBHO 1) >Mpy=M+ F; AK+ F, AC - F; AB;
COCTaBJIEHO ypaBHEHHE MOMEHTOB 2) YMy=M - F, AC + F, cos30° AB;
OTHOCHMTEIILHO TOUKH A ) >XMp,=M+ F,AC-F,; sin30° AB;
M 2 4) YMp= - F3 AK + F, AC + F; AB.
17 5 P Y \\ r
>
MoxHO M cuily, [PWIOKEHHYIO B 1) Hemp3s;
MPOM3BOJIHLHONM TOYKE Teina A, HE U3MEHsA ee 2) MoxHO, 100aBUB MPH ITOM Mapy CHJI C MOMEHTOM,
18 | nmeiicTBUS Ha TeJO, IEPSHECTH IapaJUICILHO B pPaBHBIM MOMEHTY IE€PEHOCHMOW CHIIBI OTHOCHTEIBHO

TO0YI0 IPYTyI0 TOUKY Tena B?

HOBOM TOYKH;
3) MoOXHO, YpaBHOBECHUB CHJY PABHOW IO BEIHYHHE




CHUJION;

A G—n-— 4) MoxHo.
BennunHa cuitel TpeHUs paBHa: H)F=f/N;
19 S =20/
4) F=1/2N;
Bribepure mpaBHIBHOE BEIpaKECHHE Ui ]_) Fbé = fGtg a;
OTIPECTICHUS CHUTBI TPEHHUA, eciu
ko3 urment Tpenus f: 2)Fys = fGcosa;
N .
20 - 3)F,; = fGsing;
4)F,; = fGctga.
N
1 e
MOMEHT CONPOTHUBIIEHHS KAYEHHIO WM, = k2N:
ornpezensercs o Gpopmye: M. =KIN;
21 | 3mech Kk u N — koadurrent conporusneHus ¢
Ka4eHHIO M HOpMaJbHast PEaKIHs INIOCKOCTH 3) M, =kN;
M, =N/k
Kakyo no Bemmuusne cuiy P HeoOxomumo k
NPWIOKHUTh, YTOOBI  Ha4yajJoCch  Ka4yeHHUE 1) P>_—-N:
WIMHAPA, ecld  KOI(OHUIMEHT  TpeHUs - r !
KaueHust paBeH K?
22 S P
{ T Y- k
; 3)P<—N;
[y a r
R 777
K 4) P =kN.
Kakast 13 npuBeICHHBIX CHCTEM CHJI
ypaBHOBelLIeHa?
23
DF=F); 2)F#Fy; 3) Fi=Fy; 4) Fi=F,
VYkaxure BO3MOKHOE HalpaBJIEHUE PEaKlUi B 2 7 } # ) 2 R
X A B A/ B
OIopax: X 1= 2 pas @ = L 2>
’ \ \
24 Z ’ |
A =4 B A //? 4 B ’R’ R
\s \s o
/R /\ F ﬁ,x/?: ’g@ ./\. &
Onpenenure yroyn Mexnay 3aJaHHOM CHUIBI U 1) 1307
ocbio OX, eclin M3BECTHHI BEJIWYHMHA CHIIBI U 2) 1200,
ee mpoekIus Ha 3Ty ock F = 30 kH, F, = -26 3) 270°;
KkH: 4) 150°

25




Ykaxure B KakOM CiIydae TIPaBIIBHO

MOCTPOCH CHIIOBOH TPEYTONBHHUK:
s

26
7
OKBUBAJICHTHBIMH SIBJISIOTCS MTAPBI CHIT 1) PaBHBIE 11O BeTMYMHE MOMEHTEI;
AMEIOITHE: 2) Pa3Hble 10 BETUIMHE MOMEHTHI;
27 3) PazHele 1O BeIMYMHE W OJWHAKOBEIE IO 3HAKY
MOMEHTHI;
4) PaBHBIe TIO BeNWYHMHE W OIMHAKOBBIE IO 3HAKY
MOMEHTHI.
B kakoM BapmaHTE MpPaBWIHHO OMpeIeiIcHA 1) Y Fx =-20 xH;
CyMMa  IPOEKUUHA  IUIOCKOM  CHCTEMBI 2) YFx =10 kH;
cxoasamuxces cui Ha ock OX, ecimu F= F, = F3 3) Yk, =-13,66 kH;
=F;=10 xH: 4) YFx=-10 xH;
28 2 s
- ({ ';;_'J
_f O\/ D \(
B kakoM BapmaHTE MpPaBWIHHO OMpeIeiIcHA 1) YFx=-10 xH;
CyMMa  TIPOCGKIHH  IUIOCKOH  CHCTEMBI 2) > F=20kH;
cxoagmuxcs cui Ha ock OV, ecmn Fi= F, = F3 3) YF=10kH;
=F;=10 xH: 4) YFx =40 kH.
29 ~
f> £
\\ v
T =y
B kakoMm BapuaHTe NpaBUIBHO OIpEEIcHA 1) YFx=-10 xH;
CyMMa HpOEKIMH IPOU3BOJIBHON IUIOCKOM 2) YFx=-5kH;
cucteMbl cuil Ha ock OX, eciu F1= F, = F3 = 3) YF=10kH;
10 xH: 4) > Fy=30xH.
30 B
5
X
Onpenenute MOMEHT 33JIaHHOM Maphl CHII, 1) M =10 kHwm;
ecimu F =10 xH: 2) M =20 xkHwm;
3) M =30 Hwm;
4) M=40 kHwm.
31
32 Onpenenure CyMMy  MOMEHTOB cuI 1) Y>Ma =10 xH m;

2) XM =0;




OTHOCHTENILHO TOYKHU A

=10k

3) XYM, =20 kH m;
4) M, = 30 kH m.

[IprmeHuB TeopeMy O TpeX HeHapaIeIbHBIX
CHJIax, BEIOEPHUTE BApHUAHT, € TPABHIBHO

f&

33 . fa
MOKAa3aHbI PEaAKIHH: 4 A
KaxoBa 3aBUCHMOCTD MEXIy yTJIOM TPEHHUS U 1) ¢ = arcctgf;

KO3 QUIHEHTOM TpeHUS? 2) ¢ = arccosf;

34 _ )

3) ¢ = arctgf;

4) ¢ = arcsinf.
Onpenenure peakTUBHBI MOMEHT B 3aJI€JIKe 1) M= 25 kHw;
i 6anku AB, ecnu ee mnHa paBHa 10 M, a 2) Ma=20 xkHwm;
cwia F =10 kH: 3) Ma = 35 kHwm;
. 4) Ma =50 kHwm;

35 F>

Koa¢pduumeHT TpeHust HaXOAUTCS B TIpeJiesiax 1) 0<f<oo;
2) w<f<0;
36 3) I<f <oo;
4) 0<f<1.
IIpn xakoM MUHHMaIbHOM Ko3(duuueHTe 1) f=0.33;
TPEHHUS TIOKOSI TPy3 3aBEIOMO YACPKHUTCS Ha 2) f =0.58;
HAKJIOHHOM IIOCKOCTH : 3) f =0.66;
4) f=0
37
T 7777 4 777777,
Omnpenenute yroj eCTECTBEHHOTO 0TKOCA 1) a =60

3g | CpiMydero Marepuana, eci ero k03 durueHT 2) a=45";

TpEHHs PaBeH f=10,58. 3a= 30°:
4)a=0°
Ecnu Tento moa neyicTBHEM CXOISIIMXCS CHUIT 1) PaBHa equHuIe;

39 | HAXOIHUTCS B COCTOSHMU PABHOBECHS, TO 2) PaBHa OECKOHEYHOCTH;

PaBHOJIEUCTBYIOIIAS STUX CUIT: 3) PaBHa Hy10;
4) He paBHa HyI110.
Bribepute npaBuiibHOE BBIpXKEHHE JUIS 1) M=2Fr;
pacueTra MOMEHTa CHJIbl OTHOCUTEIBHO OCH 2)M=0;
OV, eciu cuia napasuiesibHa ei: 3)M=Fr;
! Y 4) M = oo,
40 F
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Pa3zgea Ne 2 « KuaeMaTuka

Ne Bonpocsl Ne OT1BeTHI
CKOpPOCTh TOYKH paBHA: 1) Bropoit mpon3BoAHON OT YCKOPEHUS 110 BpEMEHU
2
_da
dt?
2) Bropoii mpou3BOIHOI OT ITyTH IO BpEMEHH
_d%s
1 dt?
3) IlepBoii IpOW3BOAHOI OT YCKOPEHHUS IO BPEMEHH
_da
dt
4) IlepBoil mpou3BOIHON OT MyTH IO BPEMEHU
dS
V=—.
dt
KacarensHoe ycKOpeHHE TOUKH paBHO: 1) ITepBoii mpon3BOJHON OT CKOPOCTH MO BPEMEHHU
dv
a, =—.
dt
2) IlepBoii mpou3BOIHON OT MyTH 10 BPEMEHU
dS
a, =—.
dt
) 3) Bropoii mpon3BOAHOM OT CKOPOCTH TI0 BPEMECHU
2
d<v
a, = a2
4) Bropoil HpPOM3BOJHONH OT YIVIOBOH CKOPOCTH IIO
BPEMEHH
2
d‘w
a,=——.
dt
HopMmanbHOo€ yCKOpeHUE TOUKU PaBHO: 1) CkopocTtH, [eleHHOW Ha paguyc KPHUBH3HBI
TPAeKTOPUH B IAHHOH TOYKE
Vv
a‘l"l = —.
Yol
2) KBagpary ckopocTH JISICHHOMY Ha PaJlyc KPUBH3HBI
TPAEKTOPUU B JaHHOU TOUKE
Vv 2
a,=—
3 p
3) KacarenpHOMY yCKOpEHHIO, JEIEHHOMY Ha paJnycC
KPUBU3HBI
a
an .
Yo,
4) KBampary KacaTenbHOTO YCKOpPEHUS, JEICHHOMY Ha
panuyc KpUBU3HBI
a?
a,=—-
yo,
BekTop nmosiHOTO yCKOpPEHUsS! TOUKH 1)
HAaIpPAaBJICH: ag
H
4 a
&

2)




3)

a
g
H
&
4)
Vv
H
a
g,
B xakom ciyuae HaOIromaeTcs dV \Vj 2
HNPSAMOJIMHEHHOE U PABHOMEPHOE JBIKEHHE 1) aT =—# O; an =—=0.
TOYKH: dt £
dv V2
a, =—=0; a,=—=0
dt 0
dv V2
3a, =—=0; a,=—=0.
dt 0

2
4)aT:d—V:O; an:V—;tO.
dt Jo)

YrioBas CKOPOCTh TeJa IIPH BpallleHUHU Teja

paBHa:

1) IepBoii mpOW3BOIHOM OT CKOPOCTH TI0 BpEMEHH
dv
w=—
dt

2) Bropoii npou3BOJHOI OT YIIOBOTO MEpEeMEIIeHHs 110

BpEeMEHU
d 2
dt
3) IlepBoii mpon3BOIHOI OT MyTH IO BpEMEHH
ds
=—
dt

4) IlepBoil NpON3BOIHOI OT YIIIOBOTO IEPEMEILIECHHUS 110
BpEMEHU

bt
dt

YTr0Boe yCKOpEHHE TIPH BPAIIEHNH Tea

paBHO:

1) TlepBoii TPOW3BOAHON OT YIJIOBOW CKOPOCTH TIO
BpEeMEHHU




dw

dt
2) Bropoil TpPOM3BOTHON OT YIJIOBOH CKOPOCTH IIO
BpPEMEHH

g

dt>

3) IlepBoii mpOM3BOIHOI OT IyTH IO BPEMEHHU

_ds

g R
dt
4) Bropoii npou3BOIHO OT ITyTH TI0 BpEMEHH
_d ’s
dt?

CKOpOCTh TOYKH BPALIAIOIIETOCH Teia
(oKpy>Hast) paBHa:

1) IlpousBeneHuro KBajgpaTa YIJIOBOM CKOPOCTH Ha
panuyc

V=w’r.

2) IIpousBeieHNIO YTIIOBOTO YCKOPEHHUS Ha pajnyc

V=c¢-r.

8 .
3) [IpousBeneHNIO YTIOBOM CKOPOCTH Ha PAaNycC
V=w-r1.
4) IlpousBeneHHIO KBajpaTa YIJIOBOTO YCKOPEHHs Ha
panuyc
2
V=¢"-1,
BpamarensHoe ycKOpeHHEe TOUKH PaBHO: 1) IIponsBeeHnIo yrioBOro YCKOpPEHHS Ha Pagnyc
8
a =¢-r.
2) [Ipou3BeieHUIO OKPYKHOI CKOPOCTH Ha PauycC
8
a =V-r.
9 3) [IpousBeneHNIO YTIO0BOKH CKOPOCTH HA PaJNyC
8
a =w-r.
4) IlpomsBeneHHIO KBaJapaTa OKPYXKHOH CKOpPOCTH Ha
panuyc
8 2
a’=VvV°o.r.
LlenTpocTpemMuTeNEHOE YCKOPEHHE TOUKN 1) TlpowsBeneHuro KBajgpaTa YIJIOBOH CKOpOCTH Ha
paBHO: paauyc
2
a'=w"-r,
2) Ilpon3BeieHNIO OKPY)KHOH CKOPOCTH Ha pajinyc
10 a’=Vv .r.
3) JeneHuto yriioBoi CKOPOCTH Ha paguyc
a’ =wlr.
4) JleneHuto OKpYHOW CKOPOCTH Ha PajinycC
a*=V/r.
IlepenaTouHbIM OTHOLIEHUEM HA3bIBAETCS: 1) OtHolIeHHe YIJOBOW CKOPOCTH BEIYIIEro 3BeHa K
YHCITy ero 3yObeB
11




2) OTHOIICHUE YTIIOBOH CKOPOCTH BEIOMOTO 3BEHA K
YHUCITy eT0 3yOheB

@,
ZZ
3) OTHomeHHEe YTIOBOW CKOPOCTU BEAYIIEr0 3BEHA K

YIJIOBOM CKOPOCTH BEJAOMOro 3BeHa ( WM Yepe3 uucia
3yObeB)

u12

_o _Z,
Uy, = ——=—%
12 7
W, 1
4) IIpousBeaeHne yriioBOi CKOPOCTH BEIYIIETO 3BCHA Ha
YIJIOBYIO CKOPOCTh BEIOMOTO 3BEHA

Uy =@ - @,.

YKaXuTe B KAKOM CITydae NpaBHIbHO

OTIPEZIETICHO NIepEeJaTOYHOE OTHOILIICHHUE DUy, =—"=——=
Z, 10
7,10 yu, =22 =10
12 Z, 20
y Uy, =Z, - Z, =10- 20 = 200.
Z, =20
: HyUy,=2,-Z,/2=10-20/2=100
MrHoBeHHBIM IIeHTpoM ckopocTeit (MLIC) 1) PaBHa MakcUMaJIbHOM.
13 | Ha3blBACTCS TOUKA, FEOMETPUHECKH CBA3AHHAS 2) PaBHa equHuILE.
C TEJIOM, CKOPOCTh KOTOPOH B JaHHBIN 3) PaBHa GeckOHEUHOCTH.
MOMEHT BPEMEHHU: 4) PaBHa HyIIO.
VYkaxxuTe Ha Kakoil cxeme npaBUIbHO 1)
OTIpeZIeIeHO TI0JIOKEHNE MIHOBEHHOTO [IEHTpa
ckopocreit P.
2)
14
3)

4)




CKOpOCTh TOUKH TEJa MPH IIOCKOM
JBIDKCHUH PaBHA 10 BEITUYUHE!

1) [eneHuro yrioBOH CKOPOCTH Ha pPACCTOSHUE [0
MIHOBEHHOTO LIEHTpa ckopocTei PA

V, =alPA.

2) IlpowsBeneHWio KBagpaTa VIJIOBOW CKOPOCTH Ha
paccTosiHUE 10 MTHOBEHHOTO LIEHTpa ckopoctel PA

2
3) Jlenenunto KBaspara yriIoBOH CKOPOCTH Ha pacCTOSHHE
JI0 MTHOBEHHOTO IIEHTpa cKopocTeit PA
4) IlpousBeneHUIO YIJIOBOH CKOPOCTH HA PAacCTOSIHHUE JI0
MI'HOBEHHOTO LIEHTpa ckopocTei (PA)
V,=w-PA.
VKaxxuTe Ha Kakoil cxeme MpaBUIbHO 1)
MOKa3aHO HANPAaBIEHUE CKOPOCTH TOYKHU MPHU
U3BECTHOM I0JIOKEHMH MTHOBEHHOTO LIEHTPA
ckopocreii (Touka P):
2)
16
3)

4)




yKa)KI/ITe, KaKasg TO4dKa KOJI€Ca, KaTAICTrocs

1) Touxa C;

0e3 CKOJIb)KCHHMSI, COBIAJIaCT C MTHOBECHHBIM 2) Touka A;
LIEHTPOM CKOPOCTEM: 3) Touka B;
4) Touxka D.
17 A o B
7 2
CkopocTh TOUKH B mpu miiockoM aABmkeHUN 1) 'eomeTprueckoMy IPOU3BEICHHIO
tena (tae Va — ckopocTs moitoca A 5 Vpa — \7 _ \7 \7
B = VaXVea.
BpallaTeIbHas CKOPOCTh TOYKH B BOKpyT
moJiroca A) paBHa: 2) 'eomeTpuueckoit cymme
V; =V, +Vga.
18 .
3) Anrebpandeckoit cymme
VB == VA + VBA .
4) AnreOpandeckoii pa3HUIIe
VB B VA _VBA-
Vkaxure, Kakas TOYKa JUI1  JAHHOIO 1) Touka A,
MIOJIOKEHUS MeXaHu3Ma SBJISICTCS 2) Touka B;
MTHOBEHHBIM LIECHTPOM CKOPOCTEM: 3) Touka P;
4) Touka C.
19
IIpoexuu ckopocTell TOYKHU Tela IpU 1)PaBHBI HYITIO;
20 | TVIOCKOM JBIKEHUH HA OCh, NPOXOAAIYIO 2)PaBHBI equHUIIE;
4yepes3 3TU TOUKHU: 3)PaBHBI MeXIY COOON;
4)PaBHBI 6€CKOHEYHOCTH.
B crnoxHOM JBMKEHHH a0CONIOTHAS CKOPOCTD 1) Teomerpuueckoit cymme (rme V. u Ve
TOYKH paBHa
OTHOCHTENIbHAS ¥ IEPEHOCHASI CKOPOCTH TOYKH).
V=V +V
21 €

2) 'eomeTpHuecKOMY IIPON3BEAECHHIO
V =V, xV,.

3) Anrebpandeckoit cymme




V=V, +V,
4) Anrebpandecko pasHHIIE

V=V -V,

Ipu nmepeHOCHOM BpAIIaTeIbHOM JABUKEHUH
abCOTIOTHOE YCKOPEHHE TOYKH PABHO:

1) 'eomeTpuyeckoMy IPOU3BEACHUIO
a=a xa,xa,
2) Anrebpamueckoir cymme, (rme ar , 4. , d. —

OTHOCHTEJILHOE, MEPEHOCHOE u MMOBOPOTHOE
(KOpHOIHCOBO) YCKOPEHHE)

22 da=a, +a +a.
r e C
3) I'eomerpudeckoii cymme
a=a +a +a,.
4) AnreGpanveckoii pazHuIe
a=a, —a,—a,
[ToBopoTHOE (KOPHOIMCOBO) YCKOPEHNE s (— T
YHCIICHHO PaBHO: 1) ac =2- C()e 'Vr X XsIn C()e 1Vr .
(rne Vy U1 @, — OTHOCUTENIbHAs CKOPOCTh I —
TOYKH U NIEPEHOCHAS YIJI0Bas CKOPOCTE; 2) a = 2 N) -V / S|n(a) ’V )
23 | (@, V) — yron Mexy BeKTOPOM MepeHOCHO# ¢ e °r el r/:
YTJIIOBOM CKOPOCTH U BEKTOPOM _9. cinl=: \/
OTHOCHUTEIIFHOI CKOPOCTH TOUYKH. 3) a‘c =2 Vr Sl n(a)e ’Vr )
na, =2, -sm(coe;vr)_
YrtoOb! onpenenuTs HalpaBIeHUE 1) Hukyna npoekiuiio ckopocTH He IOBOPAYHBATE.
MOBOPOTHOTO (KOPHOJIMCOBA) YCKOPEHHMS 2) TloBepuyrs mpoekmmio ckopoctd Ha 90° mpoTuB
HYKHO CIIPOEKTHPOBAaTh OTHOCHTEIILHYIO BpaIIEHHS.
24 | cKOpPOCTBH TOYKH Ha IUIOCKOCTH, 3) IloBepHYTH MPOEKIUIO CKOPOCTH Ha 180° B CTOpPOHY
MEPIIEHAUKYJISIPHYIO OCH BPAIEHUS U: BpALLICHUS.
4) TloBepHyTh Npoekiio ckopoctr Ha 90° B cTopoHy
BpalCHUS.
ITo Bpamaroteiicst miathopme TBUKETCSI 1)
TOYKA CO CKOPOCThIO V. YKaxKUTE CXeMy, Ha 3
KOTOPOM MPaBUIILHO ONPEIEIEHO v
HarpaBjeHHe TOBOPOTHOTO YCKOPEHHUSL. M !
25
2)

3)




4)
MV &
Touka JBUKETCA 110 OKPYKHOCTH COTTIACHO 1) 1,2 m/c;
op | YpaBHeHIIO $=0.1t>. Onpegennte ee CKOPOCTH 2) 1,5 m/c;
B KOHIIC 2-# CeKYHIBI: 3) 2,5 m/c;
4) 1,0 m/c.
Touka IBUXKETCS 110 OKPYKHOCTH COTJIAaCHO 1) 2,1 m/c?;
o7 | YPaBHEHHIO $=0.1t>. . Onpeznenure ee 2) 1,2 m/c?;
HOpPMaJIbHOE YCKOPEHHE B KOHIIE 2-i 3) 3.2 m/c?;
CEKYHJIBI: 4)5,0 M/c?.
Touka JBUKETCA 110 OKPYKHOCTH COTJIACHO 1)2,1 M/CZ;
g | YPaBHEHHIO $=0.1t>. . Onpenenute ee 2)3,3 m/c%;
KacaTelnbHOE YCKOPEHHE B KOHLE 2-i 3)1,2 m/c?
CEKYHJIBI: 4)5,0 M/c?.
Bau Bpaiaercst cornacHo ypaBHEHHUIO 1) 1,6 pan/c;
29 0=0.1 t. OrnpenenuTte ero yrioByro CKOPOCTh 2) 2,0 pan/c;
B KOHIIE 2-11 CeKYHIIBI: 3) 5,2 pan/c;
4) 1,2 pan/c.
Ban BpamaeTcsi corinacHo ypaBHEHHIO 1) 1,2 pax/c’;
30 p=0.1 £, OrnpenenuTe ero yrioBoe YCKOpeHHe 2)2,0 pa;:[/cz;
B KOHIIE 2-# CeKYHIBI: 3) 4,4 paw/c’;
4) 1,8 paw/c?.
Pa3znen Ne 3 «/lunamuka»
Cua uHepIK 3TO BEKTOPHAs BEIWYHMHA — — Y w2
paBHas npoussenenuio: Lne m, V, a, o, & — 1) D = —Ma . 2) D = _mV . 3)
1 | macca, CKOpOCTh, YCKOpEHHUE, yrioBas - — — —
CKOPOCTB H yTJIOBOE YCKOPEHHE. D = —Mme . *4) @ =-ma :
Cuna uHepUUH HalpaBieHa 1) B cTopoHy nBMXEHUS.
2 2) B cropoHy ckopocTH.
3) B cropony yckopenusi.
4) IIpoTHBONOIOKHO YCKOPEHHIO.
MOMEHT CHJI HHEPLIUH 3TO BEKTOPHAs W) — D —
BEJIMYMHA, PABHAS IPOU3BEIEHHIO: 1) M™=-Jo. 2) M™=-Ja. *3)
3 VL = VEZ V2
M?=—Jg 4 M®=-0V
MoOMEHT cril MHEPLUH HaIlpaBJIeH: 1) IIpOTHBOIOJIOKHO YIIIOBOMY YCKOPEHHIO.
4 2) B cropoHy yriioBoii CKOPOCTH.
3) B cropony yriioBoro yckopeHusi.
4) B cropoHy BpauieHusl.
YenoBek HaXOAMUTCS B COCTOSIHUM 1) Henonswxken; 2) IlopHuMaeTcs ¢ yCKOpeHHEM
5 | HeBecoMoCTH B KabuHe I Ta, KOTOPBII a =Q; *3) Omyckaercs ¢ yCKOpeHHEM a = (; 4)
JIBuKeTcs paBHOMEPHO.
PaboTa mocTossHHO cHIIBL  TIpU
6 P 1)Ap:FStga

MOCTYNATCIbHOM JIBHXCHUU:




»A,=F-S-sina.
5 A, =F-S-cosa
5 Ap:F-S-ctga,

MoOIIHOCTh MOCTOSSHHOM CHJIBI Inpu
MOCTYyNaTCJIbHOM JABUKCHUU:

y N, =F-S-sina.
»yN,=F-V.cosa

! 5 N =F-S-tga
yN,=F-S-ciga.
i:ggg »P/I[chm?ema TPH BPALATEIBHOM ) AM =M-¢
A, =M-w
’ 9 A, =M@
nA,=Mlw
ﬁoﬂu;gg;zlb MOMEHTA IPH BPAIaTeIbHOM n NM — M/ Q.
aN, =Mlo
9 oy N =MV
yN, =M-w,
PaGoTa CHITBI TSOKECTH PaBHA: ) AG _G. h2,
» As =G/h.
B y» As =1G-h
94;=G- h
PaGoTa CiIbl yIPYTOCTH IPY)KHHBI PABHA: ) Anp —c-h |
11 Z)Anp:c-hz_
3 A, =ch®l2
»A,=clh
oo s aerpoerol (oot (bopHe: pT+To =D A
§ 2 T—To=D> A
3T To=D A
pTdTo=D A
13 | Kunernueckas sueprus Tena npu 1 T=mV/2




noCTynaTCJIbHOM JABUXKCHHUU
Y 8 T =mV.

Kunernueckast sHEprus Ten1a Ipu T 2
BpaIaTeIbHOM JABHKECHUH 1) =1 .

Kunernueckas SHEPrus Tejia Ipu MIOCKOM mV I )
JBUXCHUN 1) e

+
2 2
5 T=mV?+lo*.

mV lw
“H5 7 92 9
OCHOBHoe ypaBHeHI/Ie JUHAMUKA OJ151 I = I\W
BpallaTeILHOTO ABMXKCHHS UMEET BUJL 1) &= i

2) Ig:zlfi.
3) I‘?:ZAL
plE=>N;

YKaxxuTe BapUaHT, B KOTOPOM IPABUIBLHO 1) — ma = G SII’] o+ N .
MNPUMEHCHO OCHOBHOC YPABHCHUC JUHAMUKU .
ymV =Gsina—F |

sy ma=Gsina—F
»sma=Gsina—N

/ G
VKaXuTe BAPUAHT, B KOTOPOM TPABUIILHO _ .
COCTABJIEHO YPABHEHHE JIBUKEHHS 1) rnan =N-G+V :
ABTOMOOWJIS [0 BOTHYTOMY MOCTY B
€CTECTBEHHOH (popMe 2) man =N-G-R .
n
N s—Mma, =N+G.
% »sMma, =N-G,
R Vv 7
/
7
[ A 7 ”
G




VYkaxxute BapHaHT, B KOTOPOM IPaBUIEHO
npuMeHeH npuHnun JamamOepa mis
MaTepHaIbHOU TOUKH.

yN-D-G=0
Ay N+DP-G+V =0,

AN
s N+d-G+R=0,
4) N +@—G+an =0
N
19
R Vv 7
7
7S 77
%
¥ G
YKa)KI/ITC, B KaKOM BAPpUAHTC NPABUJIIBHO 1) )'( — V — gt . Cosa .
OIpceaciicHa CKOPOCTh TeJia U3
nuddepeHIIaIbHOr0 YpaBHEHUS IBKEHUS . 2 -
bhepemuranvrioro ypasne » X=V =gt’sina.
(ipu Vo = 0) mXZGSIHCZ . .
N 5 X=V =gtsina .

20 n X=V =gt-tgo
YkaxxuTe, B KAKOM BapUaHTE MIPaBUIILHO 1) T +a +V _ G —p = O .
COCTaBJICHO YPABHECHUE KUHETOCTATUKHU
(npuHImn Jlanam6epa) s rpysa, 2) T+a-G—-@=0
MNOJAHUMArOICTOCA BBEPX € YCKOPCHUEM

Ay 1 —G-D=0,
1J HyT+G+d=0,
21 ’
a |::|
VG
Yo
Ykaxute, B KAKOM BapUaHTE IPABUIBLHO - : t
NpUMEHEHA TeopeMa 00 U3MEHEHUH 1) ka - G sin -t Ft :
KOJIM4YeCTBa IBUXCHUSA TOUYKH, €CJIN €€ =
KOHEYHas CKOPOCTh PaBHA 2) mVO — G SInx -1+ Ft ,
N ;
”y N 5 MV, =-Gsina -t —-Ft
5»—MV, =-Gsina—F+N
_«
i le
Ykaxute, B KAKOM BapHUaHTE MPABUIBLHO V 2
93 | MPMMCHEHa TEOpeMa 00 M3MEHEeHNHN m 0 _

KHMHETUYECKOM YHEPTUH Tela B KOHEYHOM
(uHTEerpanpHOi) hopme

=-Gsina-S-F-S

1)




Tk - TO = Z A , ECIIM €r0 KOHEUHast

»—mV/ =Gsina-S+F-S

CKOpOCTh paBHA HYIIIO. mV 2
0 -
N 9y =06sina-S+F-S
Q 2
2
mV,
& =—Gsin
0 —_Gsinag—F+N
N 4) 2 :
{ |G
VYKaxkuTe, B KAKOM BapHaHTe IPaBUIBHO 2
NpUMEHEeHa TeopeMa 00 U3MEHEHNT d (mV / 2 -G Sin .S
KUHETHUYECKOI SHEpPriH B 1) d t - 24 ..
muddepeHnmaipHO hopme
2
dT dmv?/2)
EZZNi Z)T=GSIHO(-V.
24 2
d (mV / 2)
=Gcosa-V
2
d (mV / 2)
o ———=Gtga-S.
o dt
MatepuanbHast Todka Maccoit 16 xr, 1) 20H; 2) 30H; 3) 16 H; 4) 10
o5 JBIDKYIIAsics co ckopocteio 10 m/c, H.
octaHoBuiach yepes 10 cekynn. Onpenenute
BEJINYMHY TOPMO3HOH CHIIBI:
Onpenenute MOITHOCTD AIICKTPOIBHTATEIIS 1) 1kBT; 2) 2 xBr; 3) 1,5kBm; 4)
26 | nebemku mns moabema rpysa Becom G = 2000 3,5 kBT.
H na Beicory h =30 m 3a 1 munyTy:!
3aBHCHUT JIM Macca Tesla OT YCKOPEHHS 1) 3asucut; 2) He 3aBucur; 3) 3aBUCUT TOJIBKO Ha
27 | crobogHOrO ManeHMs? 9KBaTope; 4) 3aBUCUT TOJBKO Ha TOJIOCE.
28 Kak nBmwxketcsi marepuaibHas TOUKa, €CIIM Ha 1) PaBHOMEPHO; 2) HEpaBHOMEPHO; 3)
Hee IeMCTBYeT NOCTOsIHHAsS crja? PaBHOYCKOPEHHO; 4) He BMXKETCSI.
3Has K03 HUIUEHT MOJIE3HOTO NeHCTBUS 1) 10 xBr; 2) 20 xBr; 3) 15xBm; 4)
29 | mamunsl 0,8 n nonesnyro mouHocts 8000 B, 35 xBr.
OIIPEIECIINTh 3aTPAYEHHYIO MOIITHOCTb:
3aBUCHT JIM BEC TeJla OT ero reorpaguyeckoro 1) He 3aBucur;
HOJOXKEHUs? 2) 3aBUCHUT TOJIBKO HA SKBATOPE;
30 3) 3aBHCHT TOJILKO Ha MOJIIOCE;

4) 3aBucwur.

Bonpocs 11 onpoca:

YT0 Takoe IIOCKAs CUCTEMA CXOISIINXCS CYIT?

[TosicauTe TEOMETPUUYECKUN CTIOCOO ONPE/IEICHUs PABHOICHCTBYIOMIECH.

[TosicHuTe, KaK MPOSUPYIOTCS CHIIBI HA OCH KOOPAMHAT.

[IpuBeauTe reOMEeTpUYECKOE YCIOBUE PABHOBECHUS IIJIOCKON CUCTEMBI CXOAAIIUXCS CUJL.
ChopmynupyiiTe aHATUTHYIECKOE YCIOBHE PABHOBECHS TIJIOCKOW CHCTEMBI CXOISIIAXCS CHIT.
Yto Ha3bIBaCTCS IJICYOM CHIILI?

UTo Takoe MOMEHT CUJIbl, MOMEHT Haphl CHII?

B kakux equHuUIIaX BbIPAXKAETCS MOMEHT?

KakoBo npaBuiio 3HaKOB JjIsi MOMEHTA Mapbl CUJ?
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10. Omnumnmre cBOCTBA MOMEHTA CHITBL.

11.  CdopmynupyiiTe ycioBrUe paBHOBECHS IJIOCKON CUCTEMBI Iap CHJI.

12. ITosicHUTE TEPMUH «IIPOCTPAHCTBEHHAS CUCTEMA CXOISALIUXCS CUII.

13.  TlosicHUTE TEPMUH «IIPOCTPAHCTBEHHASI CUCTEMA MIPOU3BOJIBHO PACTIOIOKCHHBIX CHII».

14. Kakue ypaBHEHUS M CKOJIBKO MOXHO COCTaBUTh JUI YPaBHOBEIICHHOW CHCTEMBbI
napajuieNIbHBIX CHJI, PACIIONIOKEHHBIX B IPOCTPaHCTBE?

15. Kaxkue YpaBHCHUA MU CKOJIbBKO MOKHO COCTaBUTb IJid ypaBHOBeI_HCHHOI\/JI CHUCTEMBI CHII,
PAacIONIOKEHHBIX B TPOCTPAHCTBE KaK yroJHO?

16. [losicHUTE TOHATHE «TIOCTYNATEIBHOE JBUKEHUE).

17. KakoBbl CBOWCTBA KHHEMATHYECKMX XapaKTEPUCTUK TOYEK Tella, JABIIKYIIETOCS
[OCTYNAaTeIbHO?

18.  TpaekTopuM BCEX TOYEK Tella SBISIOTCS OKPYKHOCTSIMH. BepHO In yTBEepKIeHHE, YTO TEJI0
COBEpILAET BpalaTeIbHOE ABIKEHHE; IOCTYNATEIbHOE ABIKEHHE?

19.  Teno Bpamaercsi paBHOMEpHO. BepHo i yTBep>KAaTh, 4TO JUIs BCex ero Touek V = const ?

20.  YckopeHHs KaKMX TOYEK BPAIAIOIIErocs Teja:

a) IMEIOT paBHbIE MOAYJIH;

0) IMEIOT OJIMHAKOBHIC HATIPABJICHUS;

B) OJIMHAKOBBI TI0 MOAYJIIO M HAIIPaBICHUIO?

21. BO03MOXHO Il Takoe BpalIeHHWE Tela BOKPYT HEMOJBMKHON OCH, NPH KOTOPOM BEKTOP
CKOPOCTH M YCKOPEHHSI TIPOU3BOJIHOM TOYKH Tella B3aMMHO MEepPHEeHANKYISpHBI? HampasieHsl Mo oxHON
npsiMOi?

22.  Ilpu kakux nepeMeneHusX padoTa CHJIBbI TSHKECTH IOJIOKHTENbHA, OTpPULATEIbHA, PaBHA
HYJI0?

23. Ot KaKuX BEJIUYHMH 3aBUCUT MOILIHOCTb CHUJIbI?

24.  Kak BBIUMCIISETCS] MOIIHOCTD CHJI, IPHJIOKEHHBIX K BPAIIAOIIEMYCs TeTy?

25.  TlosicHuTe Takue MOHATHA KaK «MOIIHOCTBY, «KO3()(UIMEHT MOJIE3HOTO ACHCTBUS MAIMH U
MEXaHU3MOB).

26.  CdopmynupyiiTe OCHOBHbBIE TEOPEMBI TUHAMHKH.

27.  CdopmynupyiiTe OCHOBHBIC YpaBHEHHs TOCTYNATEIHHOTO W BpAIATEILHOTO JIBUKECHUH

TBEPAOTO TEJIA.

IIpakTn4yeckue 3a1aHus

3amaua 1. B cucreme, u3obpaxenHoil Ha puc. 1, ogHopoaHsIii crepskeHb AB Becom P = 20H, a
takxe HeBecoMble crepkHH CD u ED, npukpemnens mapaupamu A, C, E K HEOABHKHBIM OIMOpaM.
Crepxuu CD u ED paBHOW AMMHBI COEAMHEHBI APYr C JPYroM ¢ MOMOINbI0 HiapHupa D u obpasyror
L CDE=n/2. Crepxenp AB ynepxuBaercs mox yriaom L BAM=o=n/3 x BepTUKaaM TNPU TOMOIIH
HEBECOMOI'0 TpOcCa, MEPEKUHYTOro yepe3 Majblii 0ok (moj MaybiM OJOKOM HoapasymeBaeTcs OJIOK
pa3MepaMu KOTOPOro MOXHO IpeHeOpeub), ykperuieHHbl B y3i1e D. K koHiy Tpoca mpukpernseH rpys
BecoM Q.

Puc. 1

Omnpenenuts ycunus B ctepxkaax CD u ED u peakuuto mapuupa A, ecin L ABD=B=2n/3.
3agavya 2. Ha npsMOyroiabHHUK CO CTOPOHaMHU, PaBHBIMU a U B, JEHCTBYIOT YETHIPE, paBHbBIC IO
monyimo, cwibl F1 = F, = F3 = F4 = F, npunoxenssle, kak yka3aHo Ha puc. 4a. OnpeaennuTts IiaaBHbINA



BEKTOp U TJIaBHBI MOMEHT JJaHHOM CHCTEMBI CHJI, €CJIM 33 LIEHTPhI IPUBEICHUS B3ATh TOUKY A U TOUKy B,
npuueM B = a, BE = EC.
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Puc. 4

3amaua 3. J{7s KOHCTPYKIIMH, H300pa)KCHHOM Ha PUC. 5a ONMPENeIUTh PEaKIIUI0 OTIOPhl A M yCHIIHE

B crepxxae CD, ecmu G = 10 xH, P = 5xkH, M = 8kH'm, q = 0,5xkH/M, o = /6. Pa3mepsl Ha pucyHke
yKa3aHbl B METPaXx.
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Puc. 5

3amaua 4. Onpenenuts peakuuu onop A, C, D cucremsl 6anok, n300pakxeHHbIX Ha puc. 6.

Becamu 6anok npeneOpeus. JlanHble yka3zaHbl Ha pucyHKe. B Touke B maphup, cBs3pBaromuii 6anku AB
u BC.
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Puc. 6

3agaua 5. Bbrumciuts MOMeHT cunbl F oTHocurenbHO koopauHaTHbIX ocell Oy, Oy, O; u
OTIPEJIETTUTH BEKTOP-MOMEHT ITOM K€ CUIIbI OTHOCUTENBHO 1eHTpa O. Pa3zMeps! yka3zaHbl Ha

puc. 7
a. 3aj1auy pemaTh reOMETPUYECKUM U aHATTMTUYECKUM CIIOCO0aMH.

)’,4 Y,.

Puc. 7
3amaua 6. OgHOpoaHas mMpsMoyroibHas pama BecoM 20H mpukpernseHa K CTeHE TPH MTOMOIIH
miapoBoro mapHupa A u mnernm B u yaepxkuBaeTcss B TOpU3OHTAIbHOM nojiokeHuu BepeBkod CE,

npuBs3anHoi B Touke C pambl K TBo3/t0 E, BOMTOMY B CTEHY Ha OJHOM BEPTHKAIM C TOYKOH A, mpuyem
L ECA = LBAC = /6 (puc. 8).



Puc. 8
3amaua 7. OnpenenuTh KOOPAWHATHI LIEHTPa TSHKECTH IUIOCKOW (UTYphI, IMOKa3aHHON Ha puc. 9.

Pa3mepsl yka3aHbl B METpax.
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Puc. 9

OI[CHO‘IHLIC cpeacrea OJs MpoBEACHUA l'lpOMe)KyTO‘IHOﬁ aTrecranmmu
[IpomexxyTouHas arrecTanus IPOBOJUTCS B BUJIE 3a4€Ta.
3aueT BBICTABIJIACTCS IPENOAABATEIEM B KOHLE U3YUEHHS JUCLUIUIMHEI 10 PE3yJIbTaTaM TEKYIIEro
KOHTPOJIA.
Ecan cryaeHT He cnpaBUiCs C 4acThlO 3aJaHUM TEKYILIETO KOHTPOJA, €My IIPEIOCTaBIsAETCA
BO3MOXXHOCTh C/IaTh 3a4€T Ha MUTOIOBOM KOHTPOJIBHOM MEpPONpPUATHU B (pOpME OTBETOB Ha BOIPOCHI K
3a4eTy WIM TECTOBBIX 3aJaHUM K 3a4eTy.

Bomnpocs! ajis1 3k3aMeHa
OCHOBHBIE TIOHSITHS U aKCHOMBI CTaTHKH.
Cxopsmuecst cuibl. Y CIIOBHE PABHOBECHS CXOISIIUXCS CHIL.
MOMEHT CHJI OTHOCHTENBHO LIEHTPA.
ITnockas cucrema cuil. YciaoBHe paBHOBECHS.
3aKOHBI TPEHUS CKOJIBKEHHS U Ka4eHUSI.
ITpon3BosibHas MPOCTPAHCTBEHHAs CHCTEMa CUIL. Y CIIOBHE PABHOBECHS.
Lentp TsoxecTn napamienbHbIX cril. CriocoObl onpeaeseHns KOOPAWHAT HEHTPOB TSKECTH TEJ.
OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH MPH Pa3IMYHBIX CIIOCO0aX 3a/JaHusl IBUKEHUS.
[ToctynaTtenbHoe IBUXKEHUE TBEPIOTO Tea.
0. BpamarenbHoe IBHKEHHE TBEPAOTO Tela. YTIIOBask CKOPOCTh U YIIIOBOE YCKOPEHHUE.
1. CkopocTu 1 yCKOpeHHUs: TOUeK Bpalllalollerocs Tea.
12. Omnpenenenue CKOpOCTeH TOUEK TIOCKON (BUTYPHI.
13. Teopema 0 MPOEKIHAX CKOPOCTEH ABYX TOUYEK Tea.
14. Omnpenenenue CKOpOCTEH TOUEK TIOCKON (PUTYPHI C IOMOIIBIO MTHOBEHHOTO IIEHTPa CKOPOCTEH.
15. Omnpenenenuie yckOpeHU TOUYEK MIIOCKON (GUTYpbl. MTHOBEHHBIHN IIEHTP YCKOPEHUIA.
16. Cnoxnoe npmxkeHue Touku. OnpeeneHue CKOpoCcTen.
17. Teopema o crnoxkennu yckopenuii (teopema Koprosnuca).
18. 3akoHbl AMHAMUKH. 3a/1a4y AMHAMUKU MaTE€pPUaIbHON TOUKH.
19. IuddepeHnmansHoe ypaBHEHHE ABIKEHHSI MATEPHATEHON TOUYKH.
20. KonudecTBO ABMKEHUN TOYKU U UMITYJIHC CHJIBL.
21. Teopema 00 U3MEHEHUM KOJUYECTBA ABUKEHUS TOUKH.
22. Teopema 00 U3MEHEHUH MOMEHTA KOJMYECTBA JBM)KEHUS TOUKH.
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23. PaboTsl critbl. MOIIHOCTb.

24. Teopema 00 U3MEHEHUH KUHETHICCKON YHEPTUU TOUKH.

25. Mexanudeckas cuctema. Cuibl BHEIIHUE ¥ BHYTpeHHHE. LIeHTp Macc.
26. MoMeHT UHEepIH Tejla OTHOCUTENBHO ocH. Pagnyc nnepuuu.

27. TeopeMa 0 TBUKECHHUH LIEHTPA MACC CHCTEMBI.

28. Teopema 00 U3MEHEHHUH KOJUYECTBA ABUKEHUS CHCTEMBI.

29. T'maBHBI MOMEHT KOJIMYECTBA JIBHIKEHUS CHCTEMBI.

30. Teopema 00 M3MEHEHHH KHHETUYECKON YHEPTUN CUCTEMBI.

31. punuun Janambepa 1 TOUKHA M MEXaHUYECKOH CHCTEMBI.

32. I'maBHBINA BEKTOP U TJIABHBIA MOMEHT CHJI MHEPIIHH.

33. TIpuHIUT BO3MOXKHBIX TIEPEMEIICHHIA.

34. OOmiee ypaBHCHHE THHAMUKH.

35. O06001eHHbIe KOOPUHATHI U 0000IIEHHBIE CKOPOCTH.

36. OO00O0IIEeHHBIE CHITHI.

37. YpaBuenue Jlarpanxa.

38. OcHoBHbIe ypaBHeHHsI Teopuu yaapa. KoadduiimeHT BoccTaHOBIIGHUS TIPU yIape.

TecToBble 3a1aHUA VISl IK3aMeHAa
IIpu npoBeneHny 3a4eTa UCIOJIB3YIOTCS TECTOBBIE BOIIPOCH! IPUBEACHHBIC BBILIE.

METOINUYECKHUE MATEPHUAJIBI, OIPEJAEJAIOIIMUE IMTPOLHEAYPbI
OLIEHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U (UJIA) OIBITA
JAEATEJBHOCTH

Tekymmii KOHTPOJIb
Omnpoc Kak CpeACTBO TEKYIIETO KOHTPOJIS MPOBOIUTCS B (JOPME YCTHBIX OTBETOB Ha BOIIPOCHI.
CryneHT 0TBeUaeT Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha IIOJrOTOBKY K OTBETY HE IIPEIOCTABIIAETCS.
[IpakTrueckue 3aaHusi Kak CPEICTBO TEKYIIETO KOHTPOJSI MPOBOMASTCS B MUCHMEHHOU (opme.
CryneHty BblIaeTcs 3alaHue U npeaocrasisiercsd 20 MUHYT Ul IOATOTOBKH K OTBETY.

IIpomexyTouHast aTTeCTANMA

DK3aMeH NPOBOJAMUTCSA IyTEM IOJABENECHUS WTOTOB IO pe3ysbTaTaM TeKyllero KoHTpois. Ecnu
CTYJEHT HE CIIPABUJICS C YAaCThIO 3a/laHNil TEKYILEr0 KOHTPOJIS, EMY IIPENOCTABIISETCA BO3MOXKHOCTD CIATh
3a4eT Ha UTOrOBOM KOHTPOJIbHOM MEPOIPHUSITHH B (POPME OTBETOB HA BOMPOCHI K IK3AMEHY MJIM TECTOBBIX
3a/laHul K DK3aMEHY.

Ecnu sk3ameH npoBoauTcst B pOpMe TECTOBBIX 33JaHUN K 3a4eTy, TECTUPOBAHUE ISl MPOBEACHUS
TEKYILEr0 KOHTPOJISi MPOBOAUTCS ¢ moMolnbio CHCTeMbl JHCTaHIMOHHOTO oOyuenusi Moodle. Ha
tecTupoBanue oTBoauTcs 30 mMuHyT. Kakaplii BapuaHT TeCTOBBIX 3afaHMil BkitouyaeT 20 BONpPOCOB.
KonnyecTBO BO3MOKHBIX BapuaHTOB OTBETOB — 4. CTyAEeHTYy HE0O0XOAMMO BHIOpaTh OJWH MPaBUIIbHBINA
OTBeT. 3a KaKIbIH NpaBWIBHBIA OTBET Ha BOIpPOC IpucBamBaercs 5 OamroB. Illkama mepeBoma: 18-20
MPABUJIBHBIX OTBETOB — OLEHKA «OTIUYHOY» (5), 15-17 mpaBUIIbHBIX OTBETOB — OLIEHKA «xopotio» (4), 12-
14 mpaBWIBHBIX OTBETOB — OLIEHKA «yIOBJIETBOpUTEIHHO» (3), 0-11 mpaBUIBHBIX OTBETOB — OLIEHKA «HE
YIIOBJIETBOPUTEIBHOY (2).



