MMWHOBPHAYKH POCCHUUA

®egepanbHOe rocyJapcTBeHHOE 010 KeTHOe 00pa3oBaTe/IbHOE yUpeKIeHHe BhICIIero 00pa3oBaHus
«I'opHo-AuTalickuii roCy1apCcTBeHHbIH YHHBEPCUTET)
(®I'bOY BOTAT'Y, I'AT'Y, I'opHo-AJuiTalickuil roCy1apcTBEeHHbI YHUBEPCHTET)

Teopernyeckass MeXaHUKA

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)
3axperuiena 3a kadenpoit kadeapa maremaTuku, uU3UKU U HHPOPMATUKHI

VueOHBIH 1aH 01.03.01_2023 633.plx
01.03.01 Maremaruka

IIpuknanHas MaTeMaTUKa U IPOrpaMMUpPOBaHUE

Kpanuduxanus dakanaBp
dopma 00yueHust OuHast
OO011as TPy10eMKOCTh 73ET
Yacos 1o yueOHOMY TUIaHy 252 Bupl koHTpONst B cemecTpax:
B TOM YHCJIE: 9K3aMEHbI 8
AyIMTOPHEIE 3aHATH 72 3aueThl /
caMocCTosITeNbHas pabora 133,2
4acoB Ha KOHTPOJIb 43,6

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecTpaM

Cemecry
(<Kypc>.<CeMecn§) Ha Kypce>) [AS2D 8(4.2) Utoro
Henens 15 4/6 81/6
Bun 3auaruii VI PII VII PII VII PII
Jleximn 18 18 18 18 36 36
[MpakTnueckue 18 18 18 18 36 36
KoncynbTanmu (ams cryneHTa) 0,9 0,9 0,9 0,9 1,8 1,8

Kontposns camocrositenbHoit pabots! ipu nposeaenun (0,15 (0,15 0,25 (0,25 |0,4 0,4
aTTeCcTallul

KoHcynbranuu nepen 3Kx3aMeHOM 1 1 1 1
HUroro ayn. 36 36 36 36 72 72
KonraktHas pabora 37,05 |37,05 |38,15 |38,15 |75,2 |75,2
Cam. pabora 26,1 26,1 |107,1 |107,1 |133,2 |133,2
Yacsl Ha KOHTPOITb 8,85 8,85 34,75 |34,75 |43,6 [43,6

HUroro 72 72 180 [180 [252 (252




TIporpaMmy cOCTaBHTI(H):
K.@.-aLn., npogeccop, Muxatinoe C.I1.

W

Paboqas nporpaMma THCITHIITTHHEL

TEOp eTHYeCKad MeXaHHKA

pazpaboTaHa B cooTBeTcTBHH ¢ PI'OC:

@eepalbHEL rocylapcTBeHHEIH 00pa3oBaTeIbHEL CTAaHIapT BEICIIEro 0Gpa30oBaHHs - GakalaBpHAT IO HAIIPABICHHIO
noarotoeks 01.03.01 Matemarsxka (npuka3 Muno6puayku Poccun ot 10.01.2018 1. Ne 8)

COCTABJIEHA HA OCHOBaHHH yIeGHOTO IIaHa:
01.03.01 MaTtemaTHKA

VIBepKIeHHOTO VIEHEIM COBeTOM By3a oT 26.12.2022 mpoTtokon Ne 12.

PaGoaas mporpamMMa YIBep:KIeHa Ha 3aceIaHHH Kadenpsl

kadeapa MaTeMATHKH, (H3HKH H HHPOPMATHKH

ITpotoxron ot 09.03.2023 npotokon Ne §

H. o. zas. kadenpoi bornanosa Paga AnexcanaporHa



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyxieHa U 0JI00peHa Jyist
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPpMATHKH

IIporokon ot 2024 1. Ne
3aB. kadeapoii bormanosa P.A.

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, o0CyxaeHa 1 0100peHa Jist
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

IIporokom or 2025r. Ne
3aB. kadenpoit bornanosa P.A.

BuzupoBanue PII/] 1151 ucnioTHeHHs B 04epeTHOM Y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapol
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026 r. Ne
3aB. kadeapoii bormaHosa P.A.

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadenpa mareMaTnku, puznku U nHGOPMATUKHU

IIporokon ot 2027 1. Ne
3aB. kadenpoii bormaHosa P.A.



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

1.1{enu: 1. Pa3Butue TEOPETUUECKOrO MBIILIICHHUS.
2. I3ydeHne MeTOOB MaTEMATHKH, IPIMEHIEMBIX B TEOPETHIECKOH MEXaHHKE.
3. 3ydeHne MeTONOB pemIeHus 3a/1ad TEOPETHIECKOH MEXaHUKH.

1.2|3a0auu: TlokazaTs MNPUMECHCHUC METOJOB MAaTEMAaTHUKHU B (I)I/I3I/IK€ Ha MpuMepe pasaecia «TeOpeTI/ILIGCKaH MCXaHHKa).

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.0

2.1| TpeboBanus K NpeABAPHTEIbHOI MOATOTOBKE 00yJaIOIIEToCs:

2.1.1|3naHus, yMEHHS, HABBIKH, CIOCOOBI ICSITEILHOCTH U YCTAHOBKH, C(OPMHUPOBAHHBIE B XO/I¢ M3yUCHHU ST QU3UKH K MATEMATHKH
B LIKOJIE U BY3€.

2.1.2|OcHOBaHUS T€OMETPHH

2.1.3|YpaBHeHUs C YaCTHBIMH IIPOH3BOIHBIMH

2.1.4| TuddepenimansHas reOMETPHS H TOTOIOTHS

2.1.5|T vnep6onmyeckre MHOTOOOpasus

2.1.6|IuddepeHimansHble ypaBHEHHS

2.1.7|KoMIIeKkcHbIN aHaIn3

2.1.8| AHanuTHYECKast TEOMETPHS

2.1.9|DnemeHTapHas MaTeMaTHKa

2.2 JII/ICI_[I/IHJII/IHLI U MIPAKTHKH, 1JI51 KOTOPbIX OCBOCHHE JTAHHOM TUCUMIIJIMHBI (MOI[yJIH) HeOﬁXOZ[l/IMO Kak
npeamecTrBymoniee:

2.2.1{TTpousBoacTBeHHas pakTrka 4 kypca. Byayias npodeccruoHambHast IeITeNbHOCTb.

2.2.2|BrInoNHEHHE U 3aIIUTa BBITYCKHOIN KBATH()UKAIMOHHOH paboThI

2.2.3|legaroruueckas mpakTukKa

2.2.4| dusuka

2.2.5|TIpenauIuioMHas mpaKTHKa

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIATLIMHEI
(MOJYJIST)

OIIK-1: CniocodeH npuMeHSITh (pyHAaMEHTAJIbHbIE 3HAHUS, MIOJTy4YEeHHbIE B 00/1aCTH MAaTeMATHYECKUX U (MJIN) eCTeCTBEHHbIX
HAYK, U UCNO0JIb30BATH X B NPO)eCCHOHAIBHOI AesITeJIbHOCTH

HJI-1.0I1K-1: 3HaeT OCHOBHbIE NOHATHS, ONPe/IeIeHNs], CBOHCTBA MATEMATHYECKUX 00BEKTOB, () OPMYJIUPOBKHU U METO/bI
J0KAa3aTeJbCTB MATEMATHYECKUX YTBEPKIeHUii

3HaeT OCHOBHbIE TIOHATHS1, 3aKOHBI 1 TCOPEMBbI TCOpﬁTH‘ISCKOﬁ MCXaHUKH.

NJI-2.01IK-1: YMeeT 10Ka3bIBATh YTBEPKIECHHUS, PELIATH 32124 B 00JIACTH MATEMATHYECKUX HAYK

YMeer noka3biBaTh TCOPEMBI U p€IIATh TUITIOBBIC 3aJaYU TCOpCTI/I‘{CCKOﬁ MCXaHHKH.

HN-3.0IIK-1: Baageer HaBbIKaMU NPUMEHEHUSI MATEMATHYECKOI'0 aNNapaTa B APYrux JMCHUILIMHAX U NPodecCHOHATBHOMI
JesITeJIbHOCTH

Bnaneer HaBbIKamMu IIPUMCHCHNA MAaTEMaTUYCCKOI'O amrapara TeOpeTH‘leCKOﬁ MCXaHHUKU.

4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI MOAYJIS)

Kon HaumenoBanue pasaesos u tem /Buj | Cemecrp /| Hacos | Komneren- | JIuteparypa | Unrte | Ilpumedyanue
| 3aHATHSA 3aHdaTuA/ Kvne LHH DAKT.

Pazpen 1.
11 Cwm. daiin "Pab_mporp_teop_mex 2023 7 18 | UA-1.0I0K- | JI1.1J12.1 0

_matemaTrka.pdf" B npunoxenun. /JIex/ 1 UJ-

2.0IIK-1
nJa-3.0I1K-
1




1.2

Cwm. daiin "Pab_ mporp_Tteop mex 2023
_matematrka.pdf" B nprmioxenun. /Cp/

26,1

VI/1-1.0IIK-
1 UJ-
2.0IIK-1
1J1-3.0TIK-
1

JI1.1J12.1

1.3

Cwm. daiin "Pab_ mporp_Tteop mex 2023
_matematrka.pdf" B nprinoxxenun. /I1p/

18

J1-1.0TIK-
1 UJ-
2.0IK-1
1J1-3.0TIK-
1

JI1.1J12.1

1.4

CwM. daiin "Pa6_ nporp_teop mex 2023
_matematrka.pdf" B nprioxkenun. /Jlex/

18

/1-1.01IK-
1 UJ-
2.0IK-1
1J1-3.0TIK-
1

JI1.1J12.1

15

CwM. daiin "Pa6_ nporp_teop mex 2023
_matematrka.pdf" B nprminoxxenun. /I1p/

18

/- 1.0TIK-
1 UJ-
2.0TK-1
1J1-3.0TIK-
1

JI1.1J12.1

1.6

CwM. daiin "Pa6_ nporp_teop mex 2023
_mareMaTuka.pdf' B npunoxenuu. /Cp/

107,1

W/1-1.0TIK-
1 U
2.0TK-1
W/1-3.0TIK-
1

JI1.1J12.1

Paznen 2. Ilpome:kyTounas arrecrauust
(3K3aMeH)

2.1

IonroroBka k 3x3ameny /Jk3ameH/

34,75

WJ-1.01IK-
1 UJI-
2.0TIK-1
WJI-3.011K-
1

2.2

Kontpons CP /KCPATT/

0,25

WJ1-1.01IK-
1 UJI-
2.0TK-1
WJ1-3.01IK-
1

2.3

KonrakrtHast pabora /KoncOk/

WJ1-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1

Pazpgen 3. Koncyabranuu

3.1

Koncynbranus no pucruuruinie /Konc/

0,9

WJI-1.01IK-
1 NJI-
2.0I1K-1
WJ1-3.011K-
1

Paznen 4. KoncyabTanuu

4.1

Koncynbranus no pucuuruinie /Konc/

0,9

VJI-1.01IK-
1 UJI-
2.0T1K-1
WJ1-3.011K-
1

Pazpnen S. Ilpome:kyTouHas aTTecTanus
(3a4éT)

5.1

IMonrororka k 3auéry /3auér/

8,85

WJI-1.01IK-
1 UJI-
2.0MK-1
WJ1-3.011K-




5.2 KonraktHas pabora /KCPATT/ 7 0,15 [MJO-1.0IIK-1 0
WJ- 2.0IIK-1
WA-3.0IIK- 1

5. ®OH/Jl OIEHOYHbIX CPE/JICTB

5.1. IosicHuTEIbHAS 3aNIMCKA

Cu. ¢aiin "®OC_teop_ mexanuka 2023 marematuka.pdf' B mpunoxeHuu.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEr0 KOHTPOJIs

Cu. ¢aiin "®OC_teop mexanuka 2023 maremaTuka.pdf' B mpunoxeHuu.

5.3. Tembl NMCbLMEHHBIX PadoT (3cce, pedepaThbl, KypcoBbIe PadOTHI M 1P.)

Cw. ¢aitn "®OC_teop mexanuka 2023 matematuka.pdf' B mpuiIoKeHUH.

5.4. OneHo4YHBIe CpPeICTBA VISl POMEKYTOYHOM aTTecTaluu

CwM. daiin "®OC_teop mexanmka 2023 matemartuka.pdf' B IpHIOKEHHH.

6. YHAEBHO-METOJJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAYJIS)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENH 3arnasue U3p1a1ernbeTBo, rof Oi1. anpec
JI1.1  [Muxaiinos C.I1., Teopernueckas Mexanuka: yaeOHoe mocobue |[opro-Anrtaiick: BULL[http://elib.gasu.ru/index.ph
Keipos B.A. TATY, 2017 p? option=com_abook&view

=book&id=2153:tmehnika
&catid=6:physics&Itemid

=164
6.1.2. [lonoJiHNTEIHLHAS JIUTEPATYPA
ABTOpBI, COCTABUTENN 3arnaBue WznatenbcTBO, TOA On. aapec
JI2.1 |Jlykameruuy H.K., Teopernyeckast MEXaHUKA: Y4EOHUK JUTS Mockaa: HOpaiir,
JleiiooBnu M.B. akaJieMUuYecKoro OakanaBpuara 2016

6.3.1 [lepeyens NporpaMMHOro odecrnedeHust

6.3.1.1|Adobe Reader

6.3.1.2|Firefox

6.3.1.3|Foxit Reader

6.3.1.4|Google Chrome

6.3.1.5|MS Office

6.3.1.6|MS WINDOWS

6.3.1.7|SIunexc.bpaysep

6.3.1.8|Moodle

6.3.1.9|Kaspersky Endpoint Security mist 6usneca CTAHJAPTHBIN

6.3.1.10|NVDA

6.3.2 llepevyens nHGOPMAIHUOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1|ba3a maHHbIX «OnekTpoHHas OnbmuoTeka ['opHO-ANTalHCKOr0 TOCYIapCTBEHHOTO YHUBEPCUTETA)

6.3.2.2|OnekTponHo-6ubnuoreunas cucremMa IPRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IpoOIeMHAsT JIEKIHS

CUTYallMOHHOC 3aJTaHNEC

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAY JIS)

Homep ayauropun |Ha3naueHue OcHOBHOe OCHALLlEHH e




214 b1

Kabuner MCTOAUKH MPpEoJaBaHUA (1)I/I3I/IKI/I.

VYuebHast ayauTOpus ISl IPOBEACHUS
3aHATHH JIEKINOHHOTO THIIA, 3aHATHI
CEMHMHApPCKOro TUIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOIHEHHUSI KYPCOBBIX
paboT), TPYNIIOBEIX M MHIUBHUAYAIBHBIX
KOHCYJIbTAIlMH, TEKYIIEro KOHTPONIS U
MIPOMEKYTOUHON aTTeCTallui

VYuenunyeckas 10CKa, MyITbTHMEAUAIPOECKTOP, KOMIIBIOTED,
9KpaH, MOCa0YHbIE MECTa 00YUAIOIIUXCS (110 KOJIUYECTBY
oOyyarommxcs), padouee MEeCTO IPEOAaBaTEeNs

220 b1 YueOHast ayauTOpus JJIsl TPOBEICHUS YueHndeckas 10CKa, MOCaI0YHbIE MECTa 00YJaAIOIIUX CS
3aHATHH JICKIIMOHHOTO TUTIA, 3aHATHIA (110 KOTHYECTBY OOyJaroIuxcs), pabodyee MecTo
CEMHMHApPCKOro TUIIa, KypCOBOTO IpenogaBaTens
MIPOEKTUPOBAHUS (BBITIOTHEHHUSI KYPCOBBIX
paboT), TPYNIIOBEIX W MHAUBUAYAIBHBIX
KOHCYJIbTAIUM, TEKYILEro KOHTPOJA U
NPOMEXYTOYHON aTTeCTallui

200 b1 KomnsrotepHsrii kimacc. PabGouee mecto npenogasarens. [locanounsie Mmecta

YueOHast ayauTopus AJIsl IPOBEACHUS
3aHATUM JIEKIIMOHHOTO THIIA, 3aHATUN
CEeMHMHapCKOro TUIa, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX
paboT), TPYIIOBBIX M WHIUBUIYATbHBIX
KOHCYJIbTAIU{, TEKYILEr0 KOHTPOJIS U
npoMexyTouHoi arrectanuu. [loMmemnienue
JUISL CaMOCTOSATENILHOM PaboThI

o0yyatormmxcst (10 KOJMMYECTBY 00yUaroIuxcsl).
MapkepHas yaeHHuecKas JOCKa, SKpaH,
MYIBTUMEAANPOCKTOP, KOMITBEOTEPHI C TOCTYIIOM B
Wutepuer

9. METOAWYECKHUE YKA3AHUS V11 OB YYAIOIIMXCS 110 OCBOEHMIO JMCIUILINHBI (MOIYJIS)

CwM. ¢aiin "Pa6_ mporp _Tteop Mex 2023 maremaTuka.pdf' B nmpuioxeHuu.




IMosicHUTeIbHAA 3aANMCKA

1. OueHouHble cpencTBa MpeaHa3HAYEHBI JJIsi KOHTPOJIS U OLIEHKH 00pa30BaTENbHBIX JOCTHKEHHUI
00yJaroImuxcs, OCBOMBILUX MPOrpaMMy yueOHOH aucuuminabl « TeopeTnyeckasi MeXaHuKay

2. @oHO ouenouHnvlx cpeocme GKaAIUaen KOHTPOJIbHBIE MaTepUallbl JJI MPOBEICHUS TEKYILEro
KOHTPOJIS B pOpMax, yKa3aHHBIX B paboyeil mporpaMme, U MPOMEKYTOUHOM aTTecTanuu B popme BO-
MIPOCOB U 33/IaHUM K SK3aMEHY..

3. Cmpykmypa u coodepircanue 3a0anuil pa3pabOTaHbI B COOTBETCTBHH C paboueil mporpaMMmoit
mucuuIuinHbl «TeopeTHyeckasi MeXaHHKA.

4. Ilepeuenv komnemeHnyuii, hopmupyemuix OUCUUNIUHOM, yKazan B paboueil mporpamme.

5. Ilposepka u oyenka pe3yiomamos 6blnOJIHEHUA 3A0AHUIL YKA3AHA HUiCe.

3K3AMEHAIINOHHBIE BUJIETHI
o JMCIIMIIJIMHE «TeopeaneCKaﬂ MEXaHUKA»

Yr1Bepxaaro ['opuo-Aunraiickuit rocynuBepcuteT. Matematuku. TeopeTruueckas MEXaHUKA.

3aB. kadenpoit maTeMaTukH, PU3UKK 1 UHPOPMATUKH
borpanosa P.A.
09.03.2023
BUNET Ne 1

1. ®usuka. Mexanuka. Mexanuka Herorona. CBoicTBa MpOCTpaHCTBA U BpeMeHU B MexaHuke Hpbro-
TOHa (KJ1accuyeckoi MexaHuke). OCHOBHbIE A0CTPAKTHBIC MOHATHUSI MEXaHUKU: YacTHIA, TBEPAOE TEIIO
(TT), cucrema orcuéra. OnrcaHue MOJIOKEHUS YaCTUIBI B KOOPIUHATHON U BEKTOPHOU dopMme; CBSI3b
THX GopM

2. IlpuBectu npumepsl u3MeHenus reomerpur B HCO u 17151 MCKPUBIEHHBIX POCTPAHCTB.

DK3aMeHaTop Muxaiinos C.I1.

VYrBepxknato ['opHO-Anraiickuii rocyHuBepcuteT. Maremaruku. TeopeTtndeckas MeXaHUKa.

3aB. kadeapoit MaTeMaTHKU, GU3UKHU U UHHOPMATUKU
borpanosa P.A.
09.03.2023
BUIET Ne 2

1. Kunematuka. TpaekTopus. YpaBHEHMs JBUKECHUS, IEPEMELICHHUE, CKOPOCTh U YCKOPEHHME YaCTH-
1[bl B KOOPJIMHATHOW U BEKTOPHOI popMe; CBSI3b ITUX (HOpM.

2. Ilpumenuts ¢popmysnsl auHamuku CTO.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxKaaro I"'opHo-Anralickuii rocyHuBepcuTeT. Marematuku. Teopernueckas MEXaHUKa.
3aB. kadeapoil MaTeMaTHUKU, GPU3NKU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023

BUNET Ne 3

1. Onucanue OBMXKEHUS B eCTECTBEHHOW (Gopme. PaBHOMEpHOE, paBHOTIEpEMEHHOE M TIPOU3BOJIBHOE
JIBUKEHHUSL.
2. Ilpumenuts popmyisl kuHematuku CTO.

DK3aMeHaTop Muxaiinos C.II.
YTBepxkaaro I"'opHo-Anraiickuii rocynuBepcuteT MaremMatuku. TeopeTnueckas MexaHHKa.
3aB. kadeapoit MaTeMaTHKU, GU3NKHU U UHPOPMATUKU
Bormanosa P.A.

09.03.2023



BUINET Ne 4

1. JIBm>xeHne OpOIIEHHOTO Tea.

2. Bonpmioii KECTKHI JTUCT B BO3AyXE TApMOHUYECKH KOJIEOIEeTCs B HAIIPAaBICHUH, HOPMAJILHOM €T0
IJIOCKOCTH ¢ aMIUIUTyI0M A = 1 cm 1 yactoroit v = 20 I'u. HaiiTu 1nuHy BOJIHBI; YYUTBIBAs MOIJIO-
IICHHE 3BYKA, OLICHUTh aMIUTUTYAy KojeOaHuil B 1 M OT TUCTa U 3amUcaTh YpPaBHEHUE YIIPYTOil BOJHBI
B Bo3ayxe. CkopocTh 3ByKa B Bo3ayxe 330 m/c; koahPpHuIueHT noraomeHus MpuHATh paBHbIM 0, 1 M.

DK3aMeHaTop Muxaitnos C.I1.

Y1Bepxnaro ['opHo-AunTaiickuil rocynuBepcuteT MaremaTuku. TeopeTndyeckas MEXaHHKa.
3aB. kadeapoii MaTeMaTHKH, pU3UKH U HHPOPMATHKI
bormanosa P.A.
09.03.2023
BWUJIET Ne 5

1. Onucanue MOCTyNnaTenbHOro ABMKEHUS U BpameHuss TT BOKpyr HemoaBMKHOM ocu. Dopmyiibl
KHHeMaTUkH BpateHus TT Bokpyr HenoaBuxHOM ocu. Tabnuua popmMys KUHEMaTHKH.

2. Cpennuii paguyc R = 2 cM ynpyroii cepbl B BO3IyXe MEPUOAMUESCKH MEHSETCS 10 TapMOHHUYE-
CKOMY 3aKOHYy ¢ mManoi ammumutygaod A = 0,1 cm u vacrotoit vl = 2 I'i. YuuThiBas TOIbKO U3MEHE-
HUE aMIUTUTY/AbI U3-32 pacIlupeHus: (ppoHTa BOJIHBL, T0KA3aTh MIyTh OLIEHKU aMIUIUTY/bl KoJeOaHHH B
10 cm ot nerTpa cdepsl. 3anucaTh ypaBHEHUE CPEPUIECKON YIPYToil BOJHBI B BO3yX€, IpeHeOperas
3aTyXaHueM u3-3a norjouieHus e€ sHepruu. Henocraromue naHHble B3STh B CIIPABOYHHKAX.

DK3aMeHaTop Muxaiinos C.I1.

Yr1Bepxaaro ['opHo-Aunraiickuii rocynuBepcuteT Matematuku. TeopeTnueckas MEXaHUKA.

3aB. kadeapoii MaTeMaTHKH, PU3UKH U HTHPOPMATUKA
bormanosa P.A.
09.03.2023
BUJIET Ne 6

1. ®opmynsl kuHeMaTuku BpamieHus TT Bokpyr HenoasBmxHoN ocu. Bpamenue TT Bokpyr Henon-

BW>XKHOM TOuku. [IpousBosbHOE nBuxkenue TT.
2. JInst npeasio’keHHBIX MpernoAaBaTeseM Irpy3a U3BECTHOW Macchl U MPYKHHBI OLIEHUTh KO3PPUIn-

€HT JKECTKOCTH MPYXHUHBI U NEpUO] CBOOOIHBIX KoJebaHuil pu MajioM TpeHuU. BriOpas crocob Bo3-
OyXJIeHUs U pa3yMHYIO aMIUIUTYly KoJieOaHUil, 3anucaTh ypaBHEHHE CBOOOIHBIX KOJIeOaHUH.

DK3aMeHaTop Muxaiinos C.I1.
YTBepxKaaro I"'opHo-Anralickuii rocynuBepcuter MartemaTtuku. Teoperndyeckas MeEXaHUKa.
3aB. kadeapoil MaTeMaTHKU, GU3UKU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023

BUNET Ne 7

1. OTHOCUTENBHOCTh ABMKEHUs. AOCONIOTHOE, TIEPEHOCHOE, OTHOCUTEIbHOE JABMXKeHHe. Teopema
CJIO’KEHUS] CKOPOCTEN B Cllyyae MOCTYNaTeIbHOIO U IPOU3BOJIBHOTO MEPEHOCHOTO JABHKEHUS.

2. ITo ypaBHEHHIO TAPMOHHYECKOTO KOJIeOaHHsI TOCTPOUTH €ro rpaduk Win Mo rpaduky rapMoHHYe-
CKOT0 KoJIeOaHMs 3aIucarh €ro ypaBHEHHE.

DK3aMeHaTop Muxaitnos C.I1.
VrBepxknato  ['opHo-AnTaiickuii rocyHuBepcuTeT MateMaTtuku. TeopeTnyeckas MEXaHHUKA.

3aB. kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATUKU
borpanosa P.A.



09.03.2023
BUIET Ne 8
1. Teopema c10keHUsl YCKOPEHUH.
2. 3anucatp pyHkuio u ypaBHeHus Jlarpanxa ayis MC.

DK3aMeHaTop Muxaitnos C.I1.

VYrBepxnato  ['opHo-AnTaiickuii rocynuBepcuter Matemaruku. TeopeTnueckas MeXaHHUKa.

3aB. kadeapoii MaTeMaTHKH, (pU3UKH U HHYOPMATHKU
bormanosa P.A.
09.03.2023
BUJIET Ne 9

1. Iunamuka. MueptHocts Tena. MueptHas macca. Umnynbse vactuubl. Cuna. Tpu 3akona Heto-
TOHAa; (OopMBI 3arcu BTOPOTo 3akoHa. PaBHoaeicTByromas cui. Mueprmansaas (MCO) u HemHepiua-
apHas (HCO) cucrema orcuéra

2. OnpenenuTh 0000IICHHBIE CHUJIBI M HAUTH TOJIOKEHUsT ycToWunBOro paBHoBecus MC. Yka3atb,
Ha KaKo# T7aIKoi TOBEPXHOCTH PaBHOBECHE IMIapuKa OyJeT YCTOMYMBBIM, HEYCTOWMYMBBIM, Oe3pas3-
JUYHBIM U CeJUI000pa3HBIM.

DK3aMeHaTop Muxaiinos C.I1.

Y1Bepxnaro I'opHo-AunTaiickuii rocynuBepcuTeT MaremaTuku. TeopeTudyeckass MEXaHUKa.

3aB. kadenpoit MaTeMaTHKU, GU3UKHU U UHHOPMATUKU
borpanosa P.A.
09.03.2023
BUIET Ne 10

1. Ipuniun otHocuTenbHOCTH ["anunes. J[Be 3amaun nuHamuku. [IpumMepsl perieHus npsMon u 00-
paTHOM 3a1a4u.

2. OmpenenuTbh YUCIO CTENeHel CBOOOJbI MEXaHMYECKOW CHCTEMBI, YKa3aTbh, SBISIOTCS JH HAlO-
YKEHHBIE CBSI3U UACAIbHBIMU, TOJIOHOMHBIMH, CTAllUOHAPHBIMH U YIEPKUBAIONIMMU, HAUTH BUPTYalb-
HBIE MTepeMeIeHHs, BBIOpaTh 000011IeHHBIE KOOPIUHATH U CKOPOCTH.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxKaaro I"'opro-Anraiickuii rocynuBepcureT Maremartuku. TeopeTrnueckas MeXaHHKa.
3aB. kadeapoil MaTeMaTHKU, GU3UKU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023

BUJIET Ne 11

1. Cusnpl BceMHUPHOTO TATOTEHUS U TsKecTH. Bec.
2. [IpumenuTs 3aKoH coxpaHeHus umiyiabca MC.

DK3aMeHaTop Muxaitnos C.I1.

Yr1Bepxaaro l'opHo-Aunraiickuil rocynuBepcuteT MaremaTtuku. TeopeTnyeckas MEXaHHKa.
3aB. kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATHKU
borpanosa P.A.
09.03.2023
BUIET Ne 12
1. Cunpl ynpyrocTy u CUIIbI TPEHUS B MEXAHUKE. YTOJI TPEHMUS.



2. 151 BEIOpAHHBIX CTYJCHTOM Ha4adbHBIX YCIOBHH OMPEIEIUTh JBUKEHIHE KOCMUYECKOTO KOpaois
BOnm3m JlyHel. HaiiTu Takske 1moso)keHrue JTyHHOTO CTallMOHAPHOTO CIyTHUKA. Bece HemocTaromue qaH-
HBIC B35Th B TaOIUIIAX.

DK3aMeHaTop Muxaiinos C.I1.

VYr1Bepxknato  ['opHo-AnTaiickuii rocyHuBepcuTeT. MateMatuku. TeopeTnyeckass MeXaHHUKA.

3aB. kadeapoii MaTeMaTHKH, (pU3UKH U HHYOPMATHKU
bormanosa P.A.
09.03.2023
BUNET Ne 13

1. YpaBuenus neuxenus yactuisl B HCO. Cunbl unepuun.

2. Jlnsa 3aMkHYTOH cucteMbl 3eMisi-JIyHa v BBIOpaHHBIX CTYJIGHTOM HadaJlbHBIX YCIOBHH ITOCTPOUTH
rpaduk 3pPeKTUBHOTO MOTEHITNAIIA; YKAa3aTh MOJ0KEHUE U XapaKTep ABMKCHUS (PUKTUBHONM YaCTHIIBI.
Bce nepocraronye 1aHHbie B3STh B TaOIUIAX.

DK3aMeHaTop Muxaitnos C.I1.

YTBepxkaaro I'opHo-Aunraiickuii rocyHuBepcuteT. MatemaTuku. TeopeTnueckas MEXaHHUKa.

3aB. kadeapoii MaTeMaTHKH, pU3uKH U HHYOPMATHKU
bormanosa P.A.
09.03.2023
BUIET Ne 14

1. Teopema 06 n3MeHeHUU UMIysabca yacTulpl. Cucrema yactul (Mmexanuueckas cuctema MC). Um-
nyiasc MC. Teopema 06 n3menenuu ummynbsca MC.

2. [lpumenuts 3akoH coxpanenus [IMO.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxkaaro I'opHo-Aunraiickuii rocynuBepcuteT. Matematuku. TeopeTuueckas MEXaHHUKA.

3aB. kadeapoil MaTeMaTHKU, GU3UKU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023
BUNET Ne 15

1. Hentp macc MC. Teopema 0 ABMKEHUU IIEHTPA MacC. 3aKOH COXPAHEHHUSI UMITYJIbCa; €ro CBA3b C
OJTHOPOJHOCTBIO IIPOCTPAHCTBA U 3-M 3ak0HOM HproTOHA.

2. Ilpumenuts Teopemy 00 M3MeHEeHNH KHHeTHIecKoi sHeprun TT.

DK3aMeHaTop Muxaiinos C.I1.

YT1Bepxkaaro I'opHo-Anraiickuii rocynuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.

3aB. Kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATUKU
borpanosa P.A.
09.03.2023
BUJIET Ne 16

1. MoMeHT cunbl (Bpamaronuii MomeHT). OCHOBHOM 3aKkoH AMHAMUKH BpamieHus TT Bokpyr Hemo-
JIBH>KHOUM ocl. MomeHnT nnepunu TT.

2. IlpumeHHUTH TEOpEMY 00 U3MEHEHUH KHHETHYEeCKOH Hepruu yactuisl i MC.

OK3aMeHaTop Muxaiinos C.I1.

YT1Bepxkaaro I'opHo-Anraiickuii rocyHuBepcuteT. MaremaTuku. TeopeTnueckas MEXaHUKa.



3aB. kaeapoii MaTeMaTHKH, (PU3UKH U HHPOPMATHKU
bormanosa P.A.
09.03.2023
BUNET Ne 17

1. Beruncnenue momenta nnepuun. Teopema Illteiinepa. Moment ummynbca TT. Teopema 06 uzme-
HEHUU U 3aKOH COXpaHEHHsI MOMeHTa umiryibca TT.

2. B ombiTe OLEHUTH KOAPPHUIUEHT CYyXOTo TPEHUS CKOJIBKEHUSI.

DK3aMeHaTop Muxaitnos C.I1.

VYTBepxkaaro ["'opHo-AnTaiickuil rocynuBepcuteT. MaremaTuku. TeopeTrudeckas MexaHUKa.

3aB. kadeapoii MaTeMaTHKH, (pU3uKH U HHPOPMATHKU
bormanosa P.A.
09.03.2023
BUINET Ne 18

1. Mexanunueckasi pabota ¥ MOUIHOCTh. KHMHeTHYecKas SHEprHsl YaCTULIbI, TeopeMa 00 e m3MeHe-
Huu. Kunetnueckas sneprust MC u TT.

2. IlpuMeHHTH 3aKOH COXpaHeHUs MOMeHTa uMiysbca TT ¢ yacTsIMU, KOTOpPbIE MOT'YT U3MEHSTH T10-
JIO’)KEHUE U 3aTeM BHOBb 3aCThIBATh.

DK3aMeHaTop Muxaiinos C.I1

VYTBepxIato ['opHo-Aunraiickuii rocynusepcuteT. MatemaTuku. TeopeTuyeckas MeXaHHUKa.

3aB. kadeapoii MaTeMaTHKH, pU3uKH U HHPOPMATHKU
bormanosa P.A.
09.03.2023
BUJIET Ne 19

1. Teopemsl 06 n3menenuun kunernyeckout sueprun MC u TT. [loTeHnanpHas sHEprus ynpyroro u
IPaBUTALIMOHHOTO B3auMoaencTBUs. O0Iue cBOICTBAa NOTEHIIMAIBHON 3HEPTHH.

2. IlpumeHuTs TEOPEMY 00 M3MEHEHUU MOMEHTa ummyibca TT.

DK3aMeHaTop Muxaiinos C.I1.

Vr1Bepxkaato ['opHo-Aunraiickuil rocyHuBepcuTeT. Marematuku. TeopeTnyeckass MEXaHHKa.
3aB. Kadeapoil MaTeMaTHKH, PU3UKH U HHPOPMATUKU
borpanosa P.A.
09.03.2023

BUNET Ne 20

1. KoncepBatuBHble 1 quccunatuBHble cuiibl. KoncepBatuBHas MC. TlonHast mMexaHuyeckasi sHep-
rust (IIMD). Teopemsr 06 uzmenenun [IMD; 3akon coxpanenus [IMD; ero cBsi3b ¢ OAHOPOTHOCTHIO
BpeMeHHU. Jlpyrue BUAbI SHEPTUH; 3aKOH COXPAHEHHUSI SHEPIUH.

2. Haiitu MOMeHT uHepUUU U MOMEHT umiyibsca TT.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxkaaro I'opHo-Anraiickuii rocyHuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.
3aB. kadeapoit MaTeMaTHKU, GU3NKU U UHPOPMATUKU
bormanosa P.A.
09.03.2023
BUJIET Ne 21
1. 3agadya 00 OJHOMEPHOM ABM)KEHUU; U3yUEHUE JIBIKEHUS 10 rpa@uky 3¢p(HeKTUBHOIO MOTEHIHA-
na. 3agayva 2-x tein. 3anaya Kemnepa.



2. HaiiTu MOMEHT CUJIbl U IPUMEHUTH OCHOBHOM 3aKOH AMHAMUKH BpaweHus TT Bokpyr HelmoaBuxk-
HOM ocH.

DK3aMeHaTop Muxaitnos C.I1.

Y1Bepxnaro ['opHo-Aunraiickuil rocynuBepcuTeT. MaremaTuku. TeopeTudyeckas MEXaHUKa.

3aB. kadeapoii MaTeMaTHKH, pU3UKH U HHPOPMATUKU
bormanosa P.A.
09.03.2023
BUJIET Ne 22

1. Ceszuble cucteMbl. Bunpl cBsizeil. MneanbHOCTh CBsA3€H. Y CI0BHSI paBHOBECHS T'OJIOHOMHBIX CH-
crteM. O600mEnnas cuna. Buasl pasaoBecus MC.

2. Haiitu nonoxenue nearpa macc TT u IpUMEHHUTH TEOPEMY O €T0 ABIKECHHUH.

DK3aMeHaTop Muxaiinos C.I1.

VrBepxnato ['opHo-AnTaiickuii rocyHuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.
3aB. kadeapoit MaTeMaTHKU, GU3UKH U UHHOPMATUKU
borpanosa P.A.
09.03.2023
BUJIET Ne 23
1. Tlonyuenue ypaBHenuit Jlarpanxa (2 pona) u3 npunuuna a'Anamoepa. @ynkuus Jlarpamxa.
2. Haiitn nonmoxxenue nearpa macc MC nmm TT.

DK3aMeHaTop Muxaiinos C.I1.

VYrBepxknato  ['opHo-Aunraiickuii rocynusepcurer. Marematuku. Teopetndeckas MexaHUKA.

3aB. kadeapoit MaTeMaTHKU, GU3UKU U UHHOPMATUKU
borpanosa P.A.
09.03.2023
BUIET Ne 24

1. Cea3p ynkiuu Jlarpanxka c 3akoHaMu coxpaHeHus. Lluknndyeckne KOOpAMHATHI U 0000IEHHBIE
uMmnynbscel. KaHoHnueckue ypaBHeHUsl 1BUKeHUS (ypaBHeHUs ['aMIIIbTOHA).

2. IlpumeHHUTH TEOPEMY 00 U3MEHEHUH UMITYJIbCA.

DK3aMeHaTop Muxaiinos C.I1.

VrBepxknato  I'opHo-Aunralickuii rocyHuBepcuteT. Marematuku. TeopeTnyeckas MEXaHUKaA.
3aB. kadeapoil MaTeMaTHKU, PU3UKHU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023
BUJIET Ne 25
1. IlpyHUMIT HAMMEHBIIETO AEHCTBUSA. J|BE CXE€MBI MOCTPOEHUSI MEXAHUKHU.
2. Haiitu cuiibl HTHEpLNH.

DK3ameHaTop Muxaiinos C.I1.

VYTBepxknato  I'opHO-Aunrtalickuii rocyHuBepcuTeT. MaremaTuku. TeopeTnueckas MEXaHUKaA.
3aB. kadeapoit MaTeMaTHKU, GU3NKU U UHPOPMATUKU
Bormanosa P.A.
09.03.2023



BUNET Ne 26
1. OcHoBHBIC TIOHATHUSI Teopuu KosneOaHuit. CBOOOJHBIC KOJEOAHUS JIMHEMHOTO TapMOHUYECKOTO
OCHIJUISITOPA B OTCYTCTBUE TPEHUS. DHEPTHUs KOIeOaHusI.
E_2H 2. Ha crone nexan rpy3 maccoit 1 kr. K Hemy npuioxuiu 3 TOPU30OHTAIbHBIC
3F H HEU3MEHHBIC CUJIbI, HAMPABICHUE U BEJIMYMHA KOTOPBIX (HAa BHJIE CBEPXY) yKa3a-

If? HBI Ha pUcyHKe. Ky/a u Ha CKOJIBKO CMECTHTCS TPpy3 Yepe3 2 ¢ NSHCTBHSI CUII, €CITU
m Kod(duimeHT TpeHus rpysa o croi 0,47
E| DK3aMeHaTop Muxaiinos C.I1.

VrBepxknato  I'opHo-Autaiickuii rocyHuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.

3aB. kadenpoit maTemMaTuku, GU3UKK U UHPOPMATUKH
bornanosa P.A.
09.03.2023
BUNET Ne 27

1. BeiHyX/1eHHbIe KOJeOaHus JIMHEWHHOTO rapMOHUYECKOT0 OCHMIUISITOPAa B OTCYTCTBHE TpeHus. Pe-
30HAHC.

2. B onbiTe o11eHUTH KOOPDUIIUEHT CYyXOT0 TPEHUS CKOIbKEHUS.

DK3aMeHaTop Muxaitnos C.I1.

VYTBepxknato  ['opHo-AnTaiickuit rocynuBepcuter. Matematuku. TeopeTuueckas MexaHUKa.

3aB. kadeapoii MaTeMaTHKH, pU3uKH U HHPOPMATHKU
bormanosa P.A.
09.03.2023
BUNET Ne 28

1. CBoOoHBIC KOJICOAHMS MPU HAJTMYUHU BSI3KOTO TPEHUS. XapaKTEPUCTHUKH 3aTyXaloluX KoyeOa-
HHUM.

2. Pemmth 00paTHYIO 33/1a4y MEXaHUKU.

DK3aMeHaTop Muxaiinos C.I1.

YT1Bepxkaaro I'opHo-Anraiickuii rocyHuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.
3aB. Kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATUKU
borpanosa P.A.
09.03.2023

BUJIET Ne 29

1. BeiHyX/1eHHBIEC KOJIOAHUS TIPH HAIMYUHU BSI3KOTO TPEHUS.
2. Yka3arb cuibl B 3-M 3akoHe HbroTOHA 17151 Ten, majaronmx Ha 3eMITio; JIeKaluX Ha 3emiie; MOKOo-
SIIIIUXCS. HA HAKJIOHHOM MIIOCKOCTH 3a CUET TPEHMUSI.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxkaaro I'opHo-Aunraiickuii rocyHuBepcuTeT. MatemaTuku. TeopeTnueckass MEXaHHKA.
3aB. kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATUKU
borpanosa P.A.
09.03.2023
BUIET Ne 30
1. OcHoBHBIE MOHATHS TEOPUU YIIPYTUX BOJH. DHEPTHsI BOJIH; BEKTOp YMOBA. Y paBHEHHE IIOCKOH U
chepudecKoil TapMOHUYECKON He3aTyXaromieil BOJHbI. J{uciepcust BOJH.



2. Pemmith OCHOBHYIO 33J]a4y MEXaHUKH ISl YACTHUIIBI, ABMDKYIIEHCs 0e3 yuéTa COMpOTUBIICHHS BO3-
yxa BOJIM3U 3eMITH.

DK3aMeHaTop Muxaitnos C.I1.

Y1Bepxnaro ['opHo-AunTaiickuil rocynuBepcuteT. Marematuku. TeopeTndeckas MEXaHHUKa.

3aB. kadeapoii MaTeMaTHKH, (pU3UKH U HHYOPMATHKU
bormanosa P.A.
09.03.2023
BUINET Ne 31

1. 3akon byrepa. YpaBHeHue MIIOCKON U cheprudecKoll TapMOHHUYECKON 3aTyXaroleil BOJHBL. AKY-
CTHKA.

2. YkazaB a0OCOIIOTHOE, NMEPEHOCHOE M OTHOCHTEIBHOE JBWKCHUS, IPUMEHHUTb TEOPEMY CIIOKECHUS
YCKOpPEHUH.

DK3aMeHaTop Muxaitnos C.I1.

YTBepxkaaro ['opHo-Aunraiickuii rocyHuBepcuteT. MatemaTuku. TeopeTnuueckass MEXaHUKA.

3aB. kadeapoii MaTeMaTHKH, pU3uKH U HHYOPMATHKU
bormanosa P.A.
09.03.2023
BUNET Ne 32

1. Uarepdepenuns BosH; cTosiane BoIHBI. [udpakuus BoiaH; npuHIU [ olireHca.

2. Yka3aB aOCOJIOTHOE, NIEPEHOCHOE U OTHOCUTEIbHOE JBUKECHHUSI, IPUMEHUTHh TE€OPEMY CIIOKEHUS
CKOpPOCTEH.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxkaaro I'opHo-Anraiickuii rocynuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.

3aB. kadeapoit MaTeMaTHKU, GU3UKH U UHHOPMATUKU
borpanosa P.A.
09.03.2023
BUNET Ne 33
1. IMpunnun otHocutenbHocTH. VHTEepBai. IlpeoGpa3oBanus JlopeHna, ux KMHeMaTUYECKHE CIe-

CTBHUSL.

2. I1o 3a1aHHBIM ypaBHEHUSAM JBM)KEHUS TOUKH B KOOPJIMHATHOW MJIM €CTeCTBEHHOU (hopme ompere-
JIUTh BCE BO3MOYKHBIE ITapAMETPhI €€ IBHIKEHUS.

DK3aMeHaTop Muxaiinos C.I1.

YT1Bepxkaaro I'opHo-Anraiickuii rocynuBepcuteT. Marematuku. TeopeTnueckas MEXaHUKa.

3aB. kadeapoil MaTeMaTHKH, PU3UKH U HHYOPMATUKU
borpanosa P.A.
09.03.2023
BUIET Ne 34

1. YeTslpéXxMepHBIE CKOPOCTh U YCKOpeHHe. PenstuBucrckas auHamuka. MMnynsc U sHeprus 4a-
CTHIIBI.

2. JIns Tena, OpOLIEHHOTO MO/ YIJIOM K TOPU30HTY, HAWTH BCE BO3MOYKHBIE MTApaMETPhI IBUKEHHUSL.

DK3ameHaTop Muxaiinos C.II.

YT1Bepxkaaro I"'opHo-Anraiickuii rocyHuBepcuteT. MaremaTtuku. Teopernyeckas MEXaHUKA.



3aB. kaeapoii MaTeMaTHKH, (PU3UKH U HHPOPMATHKU
bormanosa P.A.
09.03.2023
BUINET Ne 35

1. IlpuHIUTT S2KBUBAJICHTHOCTH (CUCTEM OTCYETA). DIIEMEHTHI O0IIEH TEOPHH OTHOCUTEIIBEHOCTH.

2. Ilo xoopaMHaTaM Hayala U KOHIA BEKTOpa, 3aIaHHBIM IpenojaBaTejeM, HATH UIMHY U HaIl-
paBJIEHHE BEKTOpAa, a TAK)KE €ro MPOEKIMH Ha KOOpAHMHATHbIE och. CIO0XKHUTh HECKOJIbKO BEKTOPOB;
Pa3IokKUTh BEKTOP HA COCTABJISIIOIINE; HAWTHU MPOEKIIUU BEKTOPA.

Kpurepun onenku:

- OLIEHKA «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CJIU CTYACHT MOJIHOCTHIO BIIJICeT BaXKHEUITUMU (DU-
3MYECKHUMH MOHATHUSMH, BBIICICHHBIMU /IS 3ayYHBAHUA, IPAKTUYECKOE YMEHHE MOKa3aHOo Oe3 3ame-
YaHWH U TEOPETHUECKUN BOIPOC PACKPHIT MOJIHOCTHIO.

- OIIEHKA «XOPOIII0» BBICTABISIETCS] CTYACHTY, €CIIM CTYJSHT CBOOOJHO BJaJieeT BaKHEUIINMHU (u-
3UYECKUMU TOHSATUSMU, BBIICTICHHBIMU ISl 3ayYHBaHUs, HO MPAKTUYECKOE YMEHUE MMOKa3aHo C 3aMe-
YaHUSIMU WM TEOPETHUYECKHUH BOIIPOC PACKPBIT HE TOJHOCTHIO.

- OIICHKAa «yJIOBJIETBOPUTEILHO» BBICTABISETCS CTYACHTY, €CIM CTYACHT YaCTUYHO BJIA/ICET BaX-
HEHIUMHI (PU3MYECKIMH TOHATUSMHE, BBIICICHHBIMU JUISL 3ay4UBaHUS, HO MPAKTUYECKOE YMEHHE T10-
Ka3aHo C 3aMEYaHUSIMH U TEOPETUYECKUI BOMPOC PACKPHIT HE MOTHOCTHIO.

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIISAECTCS CTYAECHTY, €CJIU CTYACHT HE BJIAJEET BaXHEHIINMU
(bU3MYECKUMU TOHSATUSMH, BBIACICHHBIMU JJISl 3ayYMBAHUS, WM HE MOKa3aHO MPAKTUYECKOE YMEHUE,
WIM HE PAaCKpBIT TEOPETUUECKUM BOIIPOC.



CIIMCKH MOHATHUI K IPAKTHUYECKHUM 3AHATUAM

1o nucuuIuInHe «TeopeTnyueckas MEXaHUKa
7 cemectp (7 TeM 1o 2 yaca + 2 KOHTPOJIbHbIE PadoThI 0 2 yaca)
Tema 1. KunemaTuka TOYKH U TTOCTyINaTeabHOTO ABMXKEeHUs TBepAoro tena (TT).

Mexanuka. MatepuanbHast Touka (yactuna); TB€paoe teno (TT). Cucrema orcuéra. Kunemaruka.
Tpaexropus. IIpsmonnHeiiHOe, KPyroBoe, IIIOCKOE U KPUBOJIMHEHHOE JBUKEHHUS YacTHUIlbl. BekTtop-
HbIM, KOOPAMHATHBIM M €CTECTBEHHBIM CIOCOOBI ONMCAHUS IOJIOKEHMSI 4acTHULbI B IPOCTPAHCTBE.
VYpaBHeHus €€ ABMKEHUS B 3TUX TPEX dopmax.

BexTopa nepemMenienusi, MTHOBEHHOW CKOpOCTU U yckopeHus. Ilepemenienue, ckopocTb U ycKope-
HUE B KOOpAHUHATHOW (popme. Moaynp U HampaBieHHE BEKTOPOB MEPEMEILIEHHS, CKOPOCTU U YCKOpe-
HUSL; UX CMBICT. CBS3b BEKTOPHOUN M KOOPIUHATHON (hOPM.

[Tepememienue B ectectBeHHOU dopme. CKOpPOCTh B €CTECTBEHHOW (opMe; HampaBiIeHHE BEKTOpa
CKOpPOCTH; CMBICI BEKTOpa t°. YCKOpEeHHE B €CTECTBEHHOM (hopMe; CMBICT BEKTOpa N°; HOpMajbHAs U
TaHIN€HUHAJIbHAsl COCTABIIAIOIINE BEKTOpAa YCKOPEHUs, UX HalpaBliieHHe, cMbIci. [lonHoe yckopeHue;
€ro HalpaBJICHUE, MOAYIIb.

PaBHOMeEpHOE, paBHOIIEpEMEHHOE U MPOU3BOJIbHOE JBHWKeHUs. HauanbHble ycnmoBud. Ilyts u cko-
pPOCTh IPU PaBHOMEPHOM U paBHONIEpeMeHHOM JBIKeHUsX. [locTtymarensnoe aemwxkenne ATT.

Tema 2. KunemaTnka KpyroBoro JABMKEHMs YacTHLbI M BpaiieHus TT BOKpYr HEMOJBM)KHOM ocH U
TOYKH.

Kpyrooe nBuxenue yactuipl. Bpamenue TT BOKpyr HENMmoABHKHON OCH M HEMOJBUIKHOM TOYKH.
[TonspHble U akcuaiabHbIE (OCEBBIE) BEKTOpA; MpaBWiIO OypaBUMKa JUIsl aKCUAJbHBIX BEKTOPOB. Jiie-
MEHTapHBIN yroi moBopora d¢, yrioBbie CKOPOCTh ® U ycKopeHUe €. CBsi3b CKOPOCTU BpAILCHUS U
yraoBoii ckopoctu. @opmyna Diinepa; npaBuio OypaBuuKa i BEKTOPHOTO npousBeaeHus. Talnuma
GbopMyn1 KMHEMAaTHKM MOCTYHNATEIbHOIO M BpalaTeabHoro ABrkeHui TT.

Tema 3. Ci10)XHOE IBH)KEHUE TOUYKH.

ITocTaHOBKa 3a7a4Ml O CIIOKEHHM JABMKEHUHA. AOCONIOTHOE, MEPEHOCHOE U OTHOCHUTENIBHOE JBMIKE-
Hus. Teopema cioxeHust ckopocreid. Teopema cioxkeHus: yckopeHuid. [lepeHOCHOE U KOpHUOIUCOBO
YCKOPEHUS; UX MOJYJIb U HallpaBJICHUE.

Paznena 2. OcHoBHEBIE HOHATHSA M 3aKOHBLI JHHAMHKH.

Tema 4. OcHOBHOM 3aKOH MEXaHMKH. J[Be 3a71a4u TUHAMUKHU

Junamuka. Cuna. MaeptHOCTh Tena. MHepTHas macca. UMmynbe yactunpsl. Tpu 3akoHa HeroToHa.
PaBHogelicTBytomas. MuepuuanbHas cucreMa otcuéra. PazHble popMbl BEKTOPHOM U KOOPJIMHATHOM
3allMCH OCHOBHOTO 3aKOHA IMHAMUKH. JIBE 3a1a4u TMHAMUKH.

3aKOH BCEMHUPHOTO TSATOTEHUS; TpaHuLbl IpuMeHeHus. Cuia Tsbkectd. OTaudne cuil TSDKECTH U Tpa-
BUTAllMOHHOM. 3aKkoH ['yka; rpaHuubl npuMeHenus. Buasl Tpenus. Cuina TpeHHs IOKOs; Yrojl TPEHHUsL.
Cuna cyxoro TpeHusi CKOJbXKEHHUS; €€ 3aBUCUMOCTh OT cKopocTu. 3akoH AmaHToHa-Kynona. Cuia
TpeHus kaueHus. Cuia BI3KOro TPeHUs UIsl pa3HbIX CKOpocTel aBrxkeHus tena. Popmyna Crokca.

KonTpoubnas padora Ne 1. Tembr: Kunemaruka yactunel 1 TBEpAOro tena. OCHOBHON 3aKOH Me-
XaHUKU. JIBe 3a/1au TUHAMUKHU

Pa3znen 3. OcHOBHBIE TeOpeMbl MEXaHUKH: U3MEHEHHUS MMITY/IbCA, MOMEHTA UMIIYJIbCa, Me-
XaHN4YeCKoH JHepruu. 3aKkoHbl coxpaHeHusi. [IppMeHenns 3aKOHOB M TeopeM IMHAMHMKH

Tema 5. 3ak0oH coxpaHeHus UMIyibca. Teopema 00 M3MEHEHHH UMITyJIbca. TeopemMa O JIBMIKEHUU
LIEHTPa Macc.

Umnynsc yacTuisl; BTopoil 3akoH HeloToHa B umnynbscHOU ¢opme. Teopema 06 M3MEHEHUH HM-
MyJbCa YacTUIBl B HHTETpajIbHON (opme. mnynbe cunbl. @opma 3arucu TEOPEMBbI Ui TOCTOSIHHBIX
CHJI U IBMXKEHUS IO TIPSIMO.

Hmnynbe cucTeMbl 4acTull (MeXaHW4ecKod cuctembl). LleHTp macc; ero mosokeHue (BEKTOpHas,
KoopauHaTHast GopMbl). I'TaBHBIA BEKTOp BHEIIHMX CHJI, OTJIMYUE €ro OT paBHoJeHCTByromen. Teo-



pema 00 M3MEHEHHMH UMITyJIbca cucTeMbl (nuddepeHnunanbHas, uHTerpanbHas gopmsl). Teopema o
JBIKCHUH LIEHTPa Macc. 3aKOH COXPAaHEHUS MMITYJIbCA.

Tema 6. PaGora cunbl. MomHoCTh. TeopeMbl 00 M3MEHEHMM MEXaHMYECKOW SHEpPruu. 3aKOH CO-
XPAHEHM TIOJIHOM MEXAHUYECKOU DHEPIUH.

OnemeHTapHas paborta. Pabora Ha KOHEYHOM IEepeMEIeHUH; sl cllydyasl IOCTOSHHBIX CUJ M JIBU-
JKEHUS 10 IPSIMONU. MOIIHOCTB; €€ CBSI3b CO CKOPOCTHIO.

Kunernueckast s3Heprus MarepuanbHON TOUKM U CUCTEMbI YacTull. Teopema 00 M3MEHEHUU KUHETHU-
YECKOM DHEPTHUH.

ITorenunanbHas sHeprus. KoHcepBaTUBHBIE U IUCCUIIATUBHBIE CUJIBL; UX IIPUMEPHI, IPU3HAKU KOH-
CEpPBAaTUBHOCTH cuibl. lloTeHIManbHAas SHEPIUs YIPYroro U rpaBUTAllMOHHOIO B3auMozaeucTeui. I1o-
TEHIMAJIbHAsl SHEPIUs IPAaBUTALIMOHHOTO B3aMMOAEHCTBHS BOIM3H ITOBEPXHOCTU 3EMIIH.

3aMmkHyTas (M30JIMpOBaHHAsA) MexaHHuecKkas cuctema. [lonHas Mexanuueckas 3neprus (IIMD). 3a-
KoH coxpanenust [IMD. Teopema 06 uzmenennu [IMD.

Tema 7. CmemianHble 3a/1a4l HA SHEPTUIO U UMITYJIbC
[ToBTOPUTH CIIUCKU MOHATHHA K 3aHATHIM 5 U 6.

KonTpoJsbHas paGora Ne 2. TeMbl: OCHOBHBIE TEOPEMBI U 3aKOHBI COXPAaHEHHSI MEXaHUKH.

8 cemecTp (4 Tembl 10 4 yaca+2 yaca KOHTPOJILHAsI PadoTB)

Tema 9. Teopema 00 M3MEHEHMH MOMEHTA UMITYJIbCA. 3AKOH COXPAHEHUS MOMEHTA UMITYJIbCa

[Tapa cun. MoMeHT (Bpalaroiuii MOMEHT) Mapbl cujil. MOMEHT CHIIBI OTHOCUTENIBHO OCH; IIEYO CH-
Jibl. BEKTOp MOMEHTa CHJIbI; €r0 MOAYJIb U HampasjeHue. [ aBHbIA MOMEHT CHUII.

MowmeHT nHepuuu yactuipl, Mmexannueckou cucremsl U ATT otHocuTensHO ocu. Teopema LlTeline-
pa. MOMEHT MHEpPUXH OJTHOPOJHBIX KOJIbIIA U JUCKA OTHOCUTEIBHO OCU CUMMETPHUU, TOHKOTO CTEPHKHS
OTHOCHUTENBHO TPEX Oceil (CM. JIEKLIUN).

MomeHT uMItyibca (BpamareabHbIi, MEXaHUYECKUH MOMEHT) YaCTHUIIbl, MEXaHUYECKON CUCTEMBI U
ATT OTHOCHUTENIBHO OCH.

Teopema 00 M3MEHEHHH MOMEHTa UMIYyJbca (auddepeHranbHas 1 HHTerpanbHas Gpopmer). 3akoH
COXpaHEHUs MOMEHTa uMnyJibca. OCHOBHOM 3aKOH AUHaAMUKH BpaieHusd ATT BOKpyr HENmo BUKHOM
ocH. 3aKOH COXpaHEHHs] MOMEHTa UMIIyJIbca B 3TOM citydae. Pabora BHemHux cui npu nosopote ATT
BOKPYT HEIOJBUXHON OCH

Tabnuna GopMmyn AMHAMHUKHN OCTYNATENBLHOTO U BPAIaTeIbHOrO (BOKPYT HEMOJABUKHOW OCH) JIBH-
JKCHUH TOUYKHU, CCTeMbI ToueK 1 ATT.

Pa3zzes 4. OcCHOBBI aHAJUTHYECKOH MeXxaHUKH (MexaHuKH cBsi3HbIX MC)
Tema 10. ®ynkuus Jlarpanxka. Ypasuenus Jlarpanxa.
Cpob6onnass MC. Ca3b. Bunel cBsazeil. Uucno cremneneit cBo6oabl. OO0O0OIIEHHBIE KOOPIMHATHI.
VYpauenus Jlarpanka (2-ro poaa); yCIoBHs UX MPUMEHUMOCTH U uncio. Oyukius Jlarpanka.
VYcnoBus paBHOBeCHs FOJIOHOMHBIX cucTeM. Buael paBHoBecus MC.

Paznen 5. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.
Tema 11. CBoOOIHBIE U BBIHYX/IEHHbIE Majible KOJeOaHusl.

Koneb6anue. [leproanueckoe nu cBobogHOe Konebanue. Juddepennmanbsnoe ypaBHeHHE CBOOOIHBIX
KoJ1e0aHui JTMHEHHOTO TapMOHUYECKOT0 OCHMWILIATOpa B OTCYTCTBHE TpeHUs. Ero pemenue (ypaBHe-
HUE TapMOHMYECKOT0 KOJIeOaHus1) U OCHOBHBIE XapaKTEPUCTHKHU: aMIUIMTY/a, (a3a, HayaimbHas (dasa,
KpyroBasi 4aCTOTa, MTHOBEHHOE 3HaueHHe cMelleHns. CBsA3b 4acTOThl, KPYrOBOM 4acTOTHI U MEepUO/a.
DHeprusi rapMOHUYECKOT0 KoJIeOaHusl.

Bremyxaennsie konebanus. JuddepennuanbHoe ypaBHEHNE BBIHYKIEHHbBIX KOJIeOaHUN JTUHEITHOTO
rapMOHUYECKOTO OCIHUIATOpa 0€3 TPeHMs; ero peuieHue. XapakTepUCTUKH Kosebanus. PezoHaHc;
pe3oHaHcHas kpuBas. OcCOOEHHOCTH pe3oHaHca 6€3 TpeHHSI.



JuddepennmanbHoe ypaBHEHHE CBOOOTHBIX KOJICOAHUN JIMHEHHOTO rapMOHUYECKOTO OCIMILIATOpA
MIPU HAJTMYHUH BSI3KOTO TpeHHs; ero pemenns. KoaddumnueHT conpoTurieHus (BI3KOro TpeHus). Y cio-
BHE BO3MOXHOCTH KoJieOaHMil; XxapakrepucTuku kosnebanus. KoaduuueHT 3aTyxaHusi, IeKpEMEHT
3aTyXaHUsl, JJOrapu(PMUUIECKUIN IEKPEMEHT 3aTyXaHHsI, J0OPOTHOCTb.

JuddepennnanbHoe ypaBHEHUE BBIHYKIEHHBIX KOJEOAHUH JTMHEWHOTO TApMOHUYECKOTO OCIHILIS-
TOpa MpPY HATMYUU BS3KOTO TPEHMS. €rO PEeIIeHHe, XapaKTepUCTUKU KonebaHus. OcoOeHHOCTH pe3o-
HaHCa IPU HAJIMYUU TPEHHS, BUJ] PE30HAHCHBIX KPUBBIX.

Pa3nen 6. DjieMeHTHI PeJISITUBUCTCKONH MEXaHUKHU
Tema 12. DneMeHTHI pEISATUBUCTCKON KHHEMATHKU U JUHAMUKH
[IpeobpaszoBanus ['anunes u Jlopenmna. @opMyIibl penssTUBUCTCKOTO U3MEHEHUS JUIMH U IPOMEXYT-
KOB BPEMEHH; T€OpEMa CII0KEHHUS CKOPOCTEH. PelsITHBUCTCKIIT MIHTEpBAJL.
PenaruBuctckue macca u umnyiabc. OCHOBHOM 3aKOH JAMHAMUKHU ISl PEJISTUBUCTCKOM YaCTHUIIBI.
[TonHas 1 KMHETUYECKAsi SHEPTUU TAaKOH YaCTHIIBI;, CBSI3b €€ UMITYJIbCa M IIOJTHOM SHEPTHH.

Koutpoabnas padora Ne 3. Tembl: ypaBHeHus Jlarpanika; cBOOOJHBIE M BBIHYXJICHHBIC MajIbie
KOJIeOaHUsT; SJIEMEHTHI PEISTUBUCTCKOM KHHEMATUKHU M IMHAMUKHU.

Kpurtepuu onenku:

- OIICHKA «OTJMYHOY» BBICTABIIACTCS CTYACHTY, €CIU CTYACHT IOJHOCTHIO M TPABHIBHO PACKpPBLI
CIIMCOK TOHSATHH, MPaBUJIBHO yKa3aB eIWHUIIB BCeX (M3NYECKUX BEIIMYMH M CMBICI BCeX 0003Haue-
HU# B hopMyIax;

- OIIEHKA «XOPOIII0» BBICTABIISETCS CTYACHTY, €CIIM CTYJICHT MOJHOCTHIO M MPABUIIBHO PACKPHUI CITH -
COK TIOHSITHH, HO HE BE3/Ic NMPAaBWJIBHO yKa3aJl CIUHUIIBI BceX (DU3MYCCKUX BEIMYUH U CMBICT BCEX
00o03HaueHHii B (OpMYyIIax;

- OIICHKA «YyJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJCHTY, €CIIH CTYJICHT HE MOJHOCTHIO WK HE BE3-
7ie IPaBWJIBHO PACKpBUI CITMCOK MOHSATHH, HE BE3J€ YKa3aB €IUHHIIBI BCeX (DU3NYECKUX BEIMYUH U
CMBICIT BCEX 0003HaueHHI B OpMyIIax;

- OIICHKA «HEYJOBIICTBOPUTEIHHO» BBICTABIISIETCSI CTYIEHTY, €CIIM CIHCOK OTCYTCTBYET 0€3 YyBaKh-
TEJIBHOU MPUYUHBI.



JIOMAIIHUE 3ATAUY TPAKTHYECKHNX 3AHATUI
1o quciuIuiHe «TeopeTudyeckas MEXaHUKay
7 cemectp (7 Tem)
Tema 1. Kunemaruka TOUKHY ¥ IOCTYNATENIBHOTO ABM>KEHUS TBepaoro Tena (TT).
Jomamnee 3aganue 1.

1.(M.10.4-4).Jlanbl ypaBHEHHS IBUKEHUSI TOUKU X = 5c0s5t7, y= 5sin5t%. Haittu YPaBHEHHE TPaACK-
TOPUH U 3aKOH JIBI)KEHUS TI0 HEl, OTCUUTHIBAS PACCTOSIHUE OT HAYAIbHOTO MOJIOKEHUS.

Omeem: x>+ y2 =25:s= 25¢2,

2. Touka mBmXxeTcs Tak, 4yTo X = 4sin(nt/2), y = 3sin(nt/2), rae x, y - B MeTpax, t - B ceKyHaax.
HaiiTu BenmuuuHy 1 HanpasiaeHrue cKopocTr Touku mpu t=0, 1 u 2 c.

Omeem: Vo=51/2 wm/c, cos(Vo"X)=0.8, cos(voy)=0.6; vi1=0; v, = 5m/2 m/c, cos(v,"xX) = -0.8,
cos(v2"y)=0.6.

3. (M.12.7). Tloe3n, nMess Ha4aJIbHYIO0 CKOPOCTh 54 KM/4ac, MPOIMIEN ¢ MOCTOSITHHBIM TaHTCHIIUATb-
HbIM yckopeHueM 3a 30 ¢ paccrostnue 600 M 1o 3aKkpyIJieHUIO NyTH paauycoM 1 kM. Haiitu ckopocth
U yckopeHue noesaa Ha 30-i cekyHJe.

Omeem: CKOpOCTh 25 M/c, yckopeHue okoio 0,7 M/c?.

4. (M.12.11). Touka ABWXeETCS MO Ayre OKPY>KHOCTU paguycoM R=20 cMm. 3akoH €€ IBMXXEHHS IO
tpaektopuu S =20sinzt (S - B cantumetpax, t - B cekynaax). Haiitu BenmnyuHy U HampaBiIeHHE CKOPO-
CTH, TaHT€HIIHaJIbHOE, HOPMAJIbHOE U MOJIHOE YcKopeHus it t = 5 c. IlocTpouth rpaduku cKopo-
CTH, TAHTeHUHMAJIHLHOI0 1 HOPMAJILHOI'O YCKOPEHUS.

Omeem: ckopocTh 207 cM/c 1 HampaBiieHa 0OpaTHO HaIpaBlIeHUIO oTcuéra Ayru S; Wy = 0; Wy = W =
207° em/c’.

5. (M.12.13). Touka OBUKETCS C COOTBETCTBUM C ypaBHeHHsMHU X = 10c0s(2nt/5), y = 10sin(2xt/5),
r7e X, y - B CaHTUMeTpax, t - B cekyHaax. HailTu TpaekTopuio TOUKH, BEIMYUHY U HaIlpaBleHUE e
CKOPOCTH U YCKOPEHHUSI.

Omeem: okpyxHOCTh panuyca 10 cM; ckopocTh V=47 cm/c HampaBieHa KacaTelbHO K TPAeKTOPHH
MIPOTUB YaCOBOI CTPENIKH; YCKOpeHue W = 1.6n° cm/c® HampaBIIeHO K LEHTPY Kpyra.

Jdo0aBouHble 3aga4u.

1. (M.10.19). YpaBHeHHs IBIKCHUS TOYKH UMEIOT BHA X = 2ac052(Kt/2), y = a sin kt, rae a u K - o-
JIO)KUTENbHBIE MTOCTOSIHHBIE. HaliT TpaeKkTopuio U 3aKOH ABM)KEHUS IO HEW, OTCUUTHIBASL pACCTOSIHUE
OT HAYAJLHOTO MOJIOXKEHHS.

Omeem: (X - a)* + y* = @, s =akt.

2.HaiiTu yckopeHue u paanyc KpUBHU3HBI TpaeKTOpuU B MOMEHT t = 1 ¢, ecriu Touka ABMXKETCS B CO-
OTBETCTBHH C ypaBHeHUsIMH X = 4Sin(ntt/2), y=3sin(ntt/2). 3neck X, y - B MeTpax, t -B ceKyHax.

Omeem: W = 1,25n° M/c?, pauyc KpHBHU3HBI GECKOHEUCH.

Tema 2. Kunematuka KpyroBoro JABHMKE€HHUS 4acTUlbl U BpaiieHus TT BOKpyr HEMOABMKHOM OCH U
TOYKH.
JlomamHee 3axanue 2.

1 (M.13.4). MaxoBUK HaUMHaeT KPYTUTHCS PABHOYCKOPEHHO U B niepBble 2 MuH Jenaet 3000 obopo-
ToB. Haiitu yrnoBoe yckopenue. Omeem: Tt c?.

2. (M.13.6). MaxoBUK HaYMHAET KPYTUTHCS PaBHOYCKOpeHHO U yepe3 10 mun nenaet 120 06/MuH.
CkonbKo 000pOTOB c/ieNiall MaXOBHK K 3ToMy MOMeHTY?  Omeem: 600.

3. (M.13.15). MaxoBHK paauycoM 2 M HaYMHAET PAaCKPy4HMBATbCS PAaBHOYCKOpPEHHO, U uepe3 10 ¢
TOYKH Ha ero oboze mmeroT ckopocThl00 m/c. HaiiT ckopocTh, HOpPMadbHOE M TAHTEHLUAIBHOE
ycKopeHue Touek o0ona uig MomeHTa 15 c.

Omeem: v = 150 m/c, Wy =11250 m/c%, we = 10 m/c’.

4. (M.13.18). Ban paguycom R = 10 cM npuBoauT BO Bpaimienue rpy3 P, monase-
IIEHHBIA K HAMOTaHHOW Ha Bajl HepacTsHKUMOM HUTH (cM.puc.l). ['py3 nBmxercs
M0 3aKOHY x=100t%, e x - paccTostHUE Tpy3a OT TOYKH CXOJa HUTHU C Baja (X -
CaHTUMETpBHI, t - cekyH bl). HaliTi yrimosbie ckopocTh @l [Ju yckopeHue € Bania, a
TaK)Ke MOJTHOE YCKOpeHUe W TOUYEK MOBEPXHOCTH Bajla B MOMEHT t.

P Puc.1.



Omeem: o = 20t ¢, & = 20 ¢, w = 200(1+400t%)"2 cm/c?.
5. TBépmoe Teno Bpaiaercsi BOKpYr HEMOJABUKHOM TOUKH, C KOTOPOM COBMENIEHO HAYaso JIeKap-
- -
TOBBIX KOOpAMHAT. BEeKTOp YIi0BOi CKOPOCTH B IaHHBIH MOMEHT MOYKHO 3amucarh B Buae ol 1= 15K,

-
Haiitu ckopocth TOUKH Tena ¢ koopaunatamu (1,2,3). Omeem.: v=15(5)"2 m/c, cos(y "i)=-2/ (5)*?,

> -
cos(yNj)= 1/(5)*2, cos(v k) = 0.
Jlo6aBo4HbBIE 32124 M.

1. (M.13.2). [Ipu mycke TypOHMHBI YT MOBOPOTA MPOIIOPIIMOHANIEH KyOy BpeMeHH, 1 B MOMEHT = 3
C TypGuna nenaer 810 06/mun. Haiiti ypaBHeHue Bparienus TypOuHbL Omeem: ¢ = Tit> pa.

2. (M.13.8). ITocne BBIKJIFOYEHHS MOTOpa mponeiiep camoiéra, nenaBmuid 1200 06/MuH, KpyTUTCS
paBHO3aMeIJICHHO U 70 ocTaHOBKH JenaeT 80 obopoToB. Kakoe Bpems mpouuio 10 octaHoBKku?  Omi-
eem: § C.

Tema 3. Ci10)XHOE IBM>KEHUE TOUYKH.
Jomamnee 3aganue 3.

1. (M.21.5). T'opuzoHTaNIbHAS CTpeJia MOBOPOTHOTO KpaHa BPAIllaeTCs BOKPYT BEPTUKAIBHOM OCH C
MIOCTOSIHHOM YTJIOBO# CKOpOCThIO . [J[1HalTi abCOMOTHYIO TPACKTOPHUIO TEIEKKH, ABMKYIIECHCS 110
CTpeJie C MOCTOSIHHON CKOPOCTBIO Vo. €CJIM B HaYaJIbHBIII MOMEHT TEJIEKKa HaXoujach Ha OCU Bpallle-
HUSL.

Omeem: apxuMeioBa CIIUpaib I = Vo@/®, Tie I' - paCCTOSTHUE TENIEKKH OT OCH, [] - yroi moBopoTa
BOKPYT OCH.

2. (M.22.9). ITaccaxup ABMKYILEHCS CO CKOPOCTBIO V=72 KM/4ac MO TOPU30HTAIBHOMY IIOCCE Ma-
IIMHBI BUJUT Ha OOKOBOM CTEKJIE CJIE/bI Karelb JOXK/I1 HAKIOHEHHBIMU O] YTioM 40° K BepTHUKAJIH.
HaiitTi abCOMOTHYIO CKOPOCTh Karejlb OTBECHO Maaroiiero noxasi.  Omeem: V = Vo/tgd0° = 23,8 m/c.

3. (M.23.28). IIpsamoyronsauk ABCD (anuna ctopon DA = CB = a cm) Bpaiaercsi BOKpYT CTOPOHBI
CD ¢ MOCTOSIHHOM Yri0Boii CKOpocThi0 0= 11/2 ¢, Bionb croponsl AB apmkercs Touka M 1o 3akoHy
s = asin(nt/2). Haiitu BenuunHy abCOMOTHOTO YCKOPEeHUst W Toukr M B MOMeHT t =1 ¢.  Omegem: W =
an®(2)Y2/4 em/c?.

4. (M.23.45). Touka ABMXETCS CO CKOPOCTHIO 2 M/c 10 0001y AucKka auametpom 4 m. Jluck Bpariia-
etcs B 0OPATHYIO CTOPOHY, HMesi B JaHHBIH MOMEHT YITIOBYIO CKOPOCTh 2 C'- M yI7I0BOE YCKOpEHHe 4
¢?. Haiiti aGcomoTHOE YCKOpPEHHE Wo TOUYKH B 3TOT MOMEHT. Omeem: Wo = 8,24 m/c?, cocTasisis
yroi 76°c paanycom.

5. Haiitu KopHOIMCOBO yCKOpeHHE Wi TEIIOBO3a, JBIDKYILEroCsl Ha 3KBaTOpe cO CKOpocThio 20 M/c
Ha BOCTOK.

Omeem: Wy= 0,029 m/c?; HaIIPaBJICHO K LICHTPY 3eMJIN.

JlobaBouHbIe 3a1a4M.

1. (M.22.6). Korga xopabmap 1mén co ckopocThio a y3710B (1 y3en - 3To Mopckas MW B yac, WU
1852 MeTrpa B yac) Ha I0T0-BOCTOK, TO (pJIFOTep Ha MauTe MOKa3bIBAET BETEP C BOCTOKA, & MPU YMEHb-
IIEHUH X0J1a J10 a/2 - BETep ¢ CeBEpO-BOCTOKA. HaliTu cKOpOCTh U HampaBiIeHUE BETPA.

Omeem: BeTep ¢ ceBepa UMEET CKOPOCTh 0,521(2)1/2 Y3JI0B.

2. (M.23.34). Bnoas nonympsimoit OA, Bpataromieics B iI0cKocTH XY BOKpPYr Hadajla KOOpAMHAT
O npoTHB 4aCOBOW CTPENKH C OCTOSHHON YIJIOBOM CKOPOCTBIO @, IBHKETcs Touka M. Touka M cos-
nasiaia ¢ Toukoi O, korna noxynpsimas OA coBnanana ¢ ocsio X. HalfTu: aGCOMIOTHBIE TPACKTOPHIO U
yckopeHue Touku M; e€ ckopocTh V, OTHOCUTENbHO nonynpsaMoit OA, eciu abCONOTHAs CKOPOCTh V
TOYKH M MOCTOSIHHA IO MOJIYJTIO.

Omeem: abCOMIOTHAS TPASKTOPHUS - KPYT I =V SIN @ /@ (¢ - yroy Mexay ocbto X u nonynpsimoit OA)
B TOJSPHBIX KOOPIAMHATAX W X° + (y- V/20)° = (V/I20)? B eKapTOBBIX KOOPIHMHATAX; abCONIOTHOE
yCKOpeHue Wo = 2V®; OTHOCUTENIbHAsI CKOPOCTH Vy = VCOSmL.

Pa3nena 2. OcHOBHEBIE HOHATHSA M 3aKOHBLI JUHAMHKH.



Tema 4. OCHOBHOM 3aKOH MEXaHHMKH. JIBe 3a/1aun TUHAMUKU
Jlomamnee 3aganue 4

1. (M.26.1). B maxre omyckaetcsi paBHOycKopeHHO T Maccoii 280 kr. 3a mepssie 10 ¢ oH mpo-
mén 35 m. Haiitu HaTsbkeHWe KaHaTa, Ha KOTOPOM BHUCHUT JTUQT.

Omeem: npumepHo 2550 H.

2. (M.26.10). ABToMOOMIL Maccoit 1 T MPOXOAHUT CO CKOPOCTHIO 10 M/C BEpXHIOIO TOUYKY BBITYKJIOTO
MocTa paanycoM kKpuBu3HbI 50 M. Halitu cuity, ¢ KOTOpoit aBTOMOOWMIIB 371€Ch JaBUT HA MOCT.

Omeem: 7800 H.

3. (M.26.16). JIpmwxenue yactuubl Maccoil 200 r OmUCHIBaeTCA ypaBHEHHAMH X = 3 COS2mt, Y =
4sinnt. Haiitu npoekiuu AeiHCTBYOMICH Ha YaCTHILY CHIIbI KaK QYHKIMU €€ KOOPIUHAT.

Omeem: Fy=-0,08x H; Fy, = - 0,02y H.

4. (M.27.13). Camoné€t neTuT ropu3oHTaibHO. CONpPOTUBICHUE BO3/1yXa MPOMOPIIMOHAIIBHO KBaIpa-
Ty ckopocTH U Tipu ckopoctu 1 m/c paBHo 0,5 H. Cuna taru 30 xkH nocrosiuna u cocrasnser yroa 10°
CO CKOpOCThI0. HaiiTit HAMOOIBIIYIO CKOPOCTH CaMOJIETA.

Omeem: oxoio 250 m/c.

5. (M.27.17). Teno maccoii 2 Kr, OpOIIEHHOE BEPTUKAIHHO BBEPX C Ha4aJIbHOU CKOpOCTHIO 20 m/cC,
UCIBITHIBAET MPH CKOPOCTU V cOmpoTHBIeHHE Bo3ayxa (B Heioronax) 0,4v. Uepes kakoe Bpems TeIO
JOCTUTHET HAaUBBICIIEH TOUKH?

Omeem: oxojo 1,7 c.

JlobaBouHbIE 3a1aUK

1. (M.26.9). I'py3 maccoii 100 r, moaBemeHHblil Ha HUTH AaUHOU 30 cM B HemoABMXHON Touke O,
OMHCBIBAECT OKPY>XKHOCTh B TOPU3OHTAIBHOM IJIOCKOCTH, MPUYEM HUTH JBUIKETCS MO KOHUYECKOH IO-
BEPXHOCTH U COCTAaBJISIET C BepTUKaIbI0 yron 60°. HailT ckopocThk rpy3a V U CHILY HATSXKEHUS HUTH
T.

Omeem:. Vv =2,1 m/c, T =2 H.

2. (M.26.11). [Ipu paBHOYCKOpEHHOM MOABEME TU(TA MPYKUHHBIE BECHI MOKa3bIBaIOT BeC rpy3a 51
H, a npu paBHOMepHOM IoaBEME -50 H. KakoBo yckopenue mudra? [Ipunsats g = 10 M/c?.

Omeem: 0,2 m/c”.

Paznen 3. OcHOBHBIE TeOpeMbl MEXaHMKHU: U3MEHEHHUSI HMITYJIbCa, MOMEHTAa HMIIYJIbCa, Me-
XaHHYeCcKoi IHeprum. 3akoHsl coxpaHenus. [IppuMenennst 3aKOHOB M TeopeM JAMHAMUKH

Tema 5. 3akoH coxpaHeHHUs UMIyJbca. Teopema 00 M3MEHEHUH UMIyJibca. Teopema O ABMIKEHUH
IIEHTpa Macc.

JlomamHee 3aganue 5

1. (M.28.2). I1o HaKJIOHHOM MJIOCKOCTH, COCTABJIAIONIEN C TOPU30HTOM yroi 30°, Hauan CIycKaThCs
MOKOUBIIMHCSA TPY3. 32 Kakoe BpeMs oT npoinér myts 39,2 M, ecnu koappunment tpenus 0,2?  Om-
eem: 5 C.

2. (M.28.6). IIpu ckopoctu 20 m/c aBToMOOUIL TOpMO3UTCA 32 6 ¢. KakoB ko3¢ duuneHT TpeHus?
Omeem: 0,34.

3. (M.28.7). Ilyns maccoit 20 r BbUIETaeT U3 CTBOJA BUHTOBKU CO CKOpocThio 650 m/c, mpoOeras
ctBou 3a 0,95 mc. Haiitu cpeaHee naBieHre MOPOXOBBIX Ta30B IS TJIOMIAIU cedeHus cTBoia 150 MM?
Omeem: 91,2 H/mm?.

4. (M.35.18). 1o ropu3oHTAILHON TTOKOUBIIEHCS TutaTGopMe MHOU 6 M 1 Maccoit 2700 kr pabo-
qHe NepeMECTIIN TKETYIO0 OTIUBKY € JIEBOT0 KOHIIA Tu1aTdopMbl B IpaBelid. OO11as Macca OTJIMBKH U
pabounx 1800 kr. Kyna u Ha ckonbko cMectutcs minatdopma? Tpenue miathopMbl O perabChl Mao.

Omeem: HaneBo Ha 2,4 M.

5. (M.36.8). I'panara maccoit 12 kr, jeTeBmias co CKOpOCcThio 15 M/c, pazopBanack B BO3IyXe Ha 2
gyacTu. CKOpOCTh OCKOJIKa Maccoif 8 Kr BbIpocia B HallpaBICHUU JBMKEHUS 110 25 M/c. Halitu Benuuu-
HY ¥ HallpaBJIeHHE CKOPOCTH BTOPOTO OCKOJIKA.

Omeem: 5 mM/c; 0OpaTHO CKOPOCTHU MIEPBOTO OCKOIIKA.

JloGaBouHbIE 3a1aUM



1. (M.28.1). Ilpu TopMOXKEHUU TTOE€34a HA MPSMOM TOPU3OHTAIBHOM Y4YacTKE IIyTHU pa3BUBAETCS
cuna conpotusiienus B 0,1 Beca moe3na. Haittu Bpemsi TOpMOXKEHHSI 1 TOPMO3HOM MyTh, €CIIM HAYaJIb-
Hasi CKOpPOCTh noe3aa 20 m/c.

Omesem: 20,4 c; 204 M.

2. (M.36.12). HaifTu ropu30HTaIIbHYIO COCTABJISIIOLIYIO CUJIbI JIaBJICHUS BOJBI B U3rKMOe (1O yriom
90°) TpyObI BepTuKaibHOTO BojocToka auameTpoM 300 MmM. Boa 3amosiHsieT BC€ ceueHue TpyOsl U Te-
9&T B U3TUOE CO CKOPOCTHIO 2 M/C.

Omeem: 284 H.

Tema 6. PaGora cunbl. MomHoCTh. TeopeMbl 00 M3MEHEHMM MEXaHMYECKOW SHEpPruu. 3aKOH CO-
XPAHEHMA TIOJIHOM MEXAHUYECKOU DHEPIUH.

JlomamHee 3aganue 6

1. (M.29.2). Haiitu HauMeHbIyt0 paboTy nmoabEMa Tena Maccoii 2 T Ha 5 M 1O HaKJIOHHOW IJIOCKO-
cTtH, coctaBisronieit yroi 30° ¢ ropuzontom. Koadgdunuent tpenus 0,5. Omeem: 183 xJIxk.

2. (M.30.5). Cuapsin maccoii 24 Kr BbUIETAaeT M3 CTBOJIA OPYIUS JJIMHON 2 M cO cKopocThio 500 m/c.
HaiiTu cpeaHioro cuity 1aBiieHUsl HIOPOXOBBIX Ta30B Ha cHapsan. Omeem: 1500 xH.

3. (M.30.7). [lepen TOpMOKEHUEM Y CTAHIIMHK MOE3 MIET CO CKOPOCThI0 10 M/C MO YKIJIOH C YTJIOM O
= 0,008 pax (MoxxHO mpHHSTH Sina = ). Cuna conporusienus cocrapiser 0,1 Beca moesma. Haiitu
TOPMO3HOH IYTh U BPEMsI TOPMOKEHHUS.

Omeem: 55,3 m, 11,8 c.

4. (M.30.10). Xene3nomopoxkHasi TuraropmMa Maccoid 6 T WCHBITBIBACT CHIIY CONPOTHUBIICHUS B
0,0025 eé Beca. Ha ropu3oHTaIbHOM MPSMOJIMHEHHOM ydacTKe MyTH paOOuMidi Hayall TOJKATh MOKO-
uBIIYyIOCS MIaTgopMy ¢ nocrossHHo cuioit 250 H, u yepe3 20 M nepectan Tonkars. Haiitu makcu-
MaJbHYIO CKOPOCTh TIaT(HOPMBI U TMOTHBIN €€ MYTh 10 OCTAHOBKHU.

Omeem: 0,82 Mm/c, 34 m.

5. (M.30.28). laxTHbIil 1T Maccoii 6 T ABMXKETCS BHU3 CO CKOPOCThIO Vo = 12 m/c. Kakyto cpen-
HIOIO CHJTy TPEHHS JOJKEH 00€CeYnTh TOPMO3HOM MapalltoT B ciiyyae oOpbIiBa Tpoca, 4TOObI OCTaHO-
BUTH TU(PT Ha yTH S = 10 M?

Omeem: F = m[g + (vo?/2s)] = 102 xH.

JlobaBo4HbBIE 3a1a4H

1. (M.30.4). ITo HaKIOHHOW TUIOCKOCTH, cOCTaBisrome yron 30° ¢ TOPU30OHTOM, HAUYWHAET CIIYC-
katbcs rpy3. Koadduuument tpenus 0,1. Haiitu ckopocTs rpy3a yepe3 2 M oT Havaia nytu.  Omeeni:
4,02 m/c.

2. (M.30.13). IToe3n maccoit 500 T umen HavyanbHYIO CKOpocTh 15 m/c. Kakoii myTh 0OH mpoHAET mo-
CJIe BBIKJIFOUCHUS IBUTATEIIS, €CITU CUJIa CONPOTUBIICHUS MOKET ObITh BhIpaskeHa Gopmyoii F = (7650
+ 500v), rae v B3sTO B M/C, F - B H.

Omeem: 4,5 kM.

Tema 7. CMmemaHHble 331241 HA SHEPTUIO U UMITYJIbC
JlomamHee 3aganue /

1. M.31.5). Tsaxénas ornuBKka Maccoil 20 Kr 3akperuieHa Ha JIETKOM KECTKOM CTEp)KHE, KOTOPBIN
MO>KET IPAKTHUECKU 0€3 TPEeHHUs BpalllaThCsl B BEPTUKAIBHON INIOCKOCTH BOKPYT TOPU30HTAILHOM OCH.
IToxouBIascs OTIMBKA HAYMHAET Ma/1aTh U3 BEPXHETO MoyIoKeHUs. HalTH MakCMMaIbHYIO CHUITY J1aB-
neHus Ha ock.  Omeem: 980 H.

2. (M.31.7). ITapaurroruct mMaccsl 70 K NpeIrHYa U3 camoiéra u, nposneres 100 m, packpsli napa-
urroT. Halitu cuity HaTsbKeHHs CTpOI KpeIyIeHUs MapaliioTa, eclid 3a 5 ¢ 1Mociie pacKpbITUS MapaloTa
CKOpocTh ynana 110 4,3 m/c. CuutaTh CHUIIy CONPOTUBIICHHS BO3yXa MapallioTy MOCTOSHHOM, a ueno-
BeKy 0e3 maparroTa - Mano.  Omeem: 1246 H.

3. (M.31.8). 3a 500 M 10 cTaHIMH, CTOSIICH HA TPUTOPKE BBHICOTOM 2 M, MAITMHUCT TI0€3/]a MaCCOU
1000 T, uaymero co ckopocthio 12 M/c, Hayan Topmoxenue. Cuia TpeHus noctosHHa U paBHa 20 kH.
Kaxoii nomxkHa ObITh IOCTOSIHHAST CHUJIA TOPMOXKEHHUSI, YTOOBI MOE3/] OCTaHOBUJICS Y cTaHuuu?  Om-
eéem: 84,8 kH.



4. (M.31.22). KamH10, Haxo/sIIeMycsl Ha BEpUIMHE TJIAJKOT0 MOyc(hepruuecKkoro Kymoja pagunyca
R, cooOmmim ropu3oHTaIBbHYIO CKOPOCTh V,. B Kakol Touke kaMeHb MOKMHET Kymon? Ilpw kakoi
CKOPOCTH Vomax KAMEHB IIOKHHET KyIon B Bepinae? Omeem: ¢ = arccos(2/3 + Vo2/3gR), rae ¢ - yrox
Memz[/y paanycamu, MpoBeAEHHBIMU U3 LIEHTpa Moiycdepsl B BEPUIMHY U TOYKY OTPbIBA KAMHSI; Vomax >
(@R

5. (M.31.31). lllapuk Ha HUTH OMHCHIBAET OKPY>KHOCTh B TOPU3OHTAIBLHOM IJIOCKOCTH, 00pa3ys Ko-
HUYECKU MasTHUK. HaliTu BRICOTY KOHYCa, ecinu mapuk jaenaet 20 06/mMuH. Omeem: 2,25 m.

JlobaBouHbIe 3a1aUM

1. (M.31.6). KakoB yroi ¢ BepTUKaIbIO BPAIIAIOIIETOCs CTePXKHs B 3a1aue 31.5, korna naBieHue Ha
OCh PaBHO HYIIO?

Omeem: ¢ = arccos(2/3).

2. (M.31.9). OrtnuBky B 3agaue 31.5 OTKIOHWIN OT BEPTUKAIHM HA YTOJ (O U COOOIIMIIN HAaYaIbHYIO
CKOPOCTB Vo BBEPX MEPICHAUKYIIPHO CTEPXKHIO [UIMHOH | B BepTHKanbHO# miockoct. Haiitu ycunue
N B cTepkHE KaK (PyHKIIHIO YIJIa () OTKIOHEHUS CTEPXKHS OT BEPTUKAIIH.

Omeem: N = 3mgcosel] - 2mgeosey + mv’/l. Crepskes pactsnyt, ecimu N > 0, u cxar, ecian N < 0.
8 cemecTp (4 TembI)
Tema 8. Teopema 06 M3MEHEHHHM MOMEHTA MMITYJIbCA. 3aKOH COXPAaHEHHUS MOMEHTA UMITYJIbCa
JlomamHee 3aganue 8

1. (M.37.1). OnHopoaHbIit Kpyraslii auck paaunycom 30 cMm u maccoit SO Kr KaTUTCs 6€3 CKOJbKECHHUS
[0 TOPU3OHTAIBLHOM MOBEPXHOCTH, Jenasi BOKpYr cBoeil ocu 60 o6/mMuH. HaiiTu MOMEHT mmmynbca
JUCKa: 1) OTHOCUTEIBHO €T0 OCH; 2) MTHOBEHHOU OocH Bpamienus. Omeem: 14,1 KF°M2/C; 42,3 Kr-m7/c.

2. (M.37.5). Jlns onpenencHus MOMEHTA TPESHUS B mandax Ha BaJl HACAJIUIN MaXOBUK C MOMEHTOM
WHEPLMU OTHOCUTEIBHO ocHu 1125 Kr-M° 1 packpytwin 10 240 o6/muH; 3aTeM 3a CU4€T TpEeHHUs Bal
octanoBwics yepe3 10 mun. Haittu cpegnuit MomeHT Tpenust. Omeem: 47,1 H-m

3. (M.37.6). Jlnst TOpMOKEHHSI MaXOBHUKOB IMPUMEHSIOT MAarHUTHBIH TOPMO3 B BHJE 2-X ITOJIOCOB
AIIEKTPOMArHUTa; €ro TOPMO3AIINiA MOMEHT M; = KV mponopuuoHaieH ckopocti 06oma maxosuka (K -
MOCTOSTHHBINA Kod(duuueHT). Kpome Toro, TpeHue co3maéT mocTossHHBIA MOMEHT Mj. Uepes kakoe
BpeMsI OCTAaHOBHUTCS MaxOBUK guameTpoM D ¢ MOMEHTOM MHEpLHH OTHOCHTEIHHO OocH BpaiieHus |
MIPU HAYAIBHOM YTIIOBOW CKOPOCTH (g?

Omeem: T = [21-In(1 + KDwo/2M3)]/KD.

4. (M.37.48). HaiitTi 3aBUCMOCTb OT BPEMEHH YIIIOBOW CKOPOCTH MOKOMBIIIETOCS BEIOMOTO Kojeca
(aBTOMOOMIIS) Maccoit M U paanycoM I, IPUBEAEHHOTO B JIBU)KEHUE TOPU3OHTAIBHON CHUJION, TPUIIO-
KEHHOM B €r0 LIEHTPE, U KaTSIIErocs o CKOJIbKEHUEM FOPU30HTAIBHO. MOMEHT MHEPLIMU KoJleca OT-
HOCHUTEJBHO ero ocH lc, ko duuueHt Tpenus kauenus fy, koaddurpenT tpenus ckonpxenus f.

Omesem: o= Mg(rf - fi)t/lc.

5. (M.37.55). Crosmiero Ha ckambe JKyKOBCKOTO C BBITSHYTBIMH B CTOPOHBI pyKaMHU YeJIOBEKa pac-
KpyTwin J1o 15 00/MUH; MOMEHT MHEPLIMHU €r0 U CKaMbH OTHOCUTENIbHO ocH BpameHus 0,8 kr-m?. Ka-
KOW CTaHET CKOPOCTh BpAIllEHHUs, €CJIM YeJIOBEeK MpPIKal PYKH K TYJIOBHILY M YMEHBIIUI MOMEHT
uHepiuu cuctemsl 110 0,12 kr-M??  Omeem: 100 06/MuH.

JlobaBouHbIE 3a1a4UN

1. (M.37.51). Yepe3 610K, Maccy KOTOPOTO MOXHO CUUTATh pacHpeAeaEHHOM 10 0001y, MEPEKHHYT
kaHaT. JIeByI0 €ro 4acTh JIEp)KUT YEJIOBEK, a K MIPaBOM MPHUBSA3aH Ipy3 paBHOW 4erIoBeKy Macchl. Uto
MIPOU3OMAET C TPY30M, €CIIH YEJIOBEK HAaYHET MOJHUMATHCS MO0 KaHATy CO CKOPOCTBIO V OTHOCHUTENIBHO
kaHaTa? Macca 010ka B 4 pa3a MEHbIIIE MacChl YeJIOBEKa, TPEHUEM B OCH MOKHO IIpeHeOpeyb.

Omeem: Tpy3 OyAeT MOJHUMATHCS CO CKOPOCTHIO 4V/9.

2. (M.37.52). Kpyrnas ropu3oHTajdgbHas miar¢popma B BHIE TUCKa paguycoM R maccoit My moxer
0e3 TpeHus BpallaThCs BOKPYT BEPTUKAIBbHOM ocu, mpoxoxsmei yepes e€ nentp. [lo miardpopme Ha
HEU3MEHHOM PACCTOSIHUM [ OT OCHU € IIOCTOSSHHOM OTHOCHUTENIBHOM CKOPOCTBIO U MAET YETIOBEK MacCOU
M;. Haiitu yrnoByro ckopocTh miaT¢OpMbl, €CIIM UCXOIHO Iu1aT(opma U YeJIoBeK MOKOMIUCh.  Om-
gem:. M = 2M1|’u/(M2R2 + 2M1r2).

Paznen 4. OcHoBBI aHAJTUTHYECKOI MeXaHUKHN (MexaHUKH cBsiI3HBIX MC)



Tema 9. ®ynkuus Jlarpanxa. Ypasuenus Jlarpanxa.
JlomamHee 3aganue 9
1. (M.39.19). OnHopoaHbIi HUIMHAP A Maccoit M oOMOTaH MocepeinHe TOHKOW HEPACTHKUMOM HU-
TBIO, KOHEI[ KOTOpO# 3akperiéH B Touke B (puc.2). Huwmanp nagaet 6e3 Ha4alIbHON CKOPOCTH, pa3-

PSSy MaThIBasi HUTh. HailTu cuiy HaTsOKeHUs HUTH F U CKOpoCTh ocu IuMHIpa V B
B Aq MOMEHT, KOTJIa OCh OIIYCTUTCS Ha paccTostHue h.
Omeem: v = 2(3gh)"%/3; F = mg/3.
F & 2. Ha 6moke Maccoii M3, paBHOMEPHO pacmpeaeaEéHHOMN
/ -"ﬂ‘\n no 0007y, Ha HEPACTSHKUMOW HUTH IOABEIICHBI T'PY3bI
h  maccamu m; 1 my (M<my). Haiitu cuny F, HaTsokeHus
\,__,/; HUTH TPU JIBWKCHUU TPY30B. TpeHHE B OCH MaJio. B o
Omeem: F, = mig(2m; + m3)/(my + my+ mg) -
Jlo6aBoYHBIE 3a1a4H Puc.3
Puc.2. 1. (M.48.28). Tlpusma A Maccoil M CKOJNB3UT BHU3 110 e

npu3me B maccoii M, obpasyrormieit yron o ¢ ropuzontom (puc.3). [Ipenedperas
TPEHHEM, HAUTH YCKOpEHUE W Mpu3Mbl B.
Omeem: W = gmsin2a/[2(mz + m sin?)].

Pasznea 5. Mexannuyeckue Ko1e0aHUA U BOJHBI.
Tema 10. CBoOOAHBIEC 1 BBIHY)KICHHBIE MAJIbIe KOJICOaHMUS.
Jlomammnee 3aganue 10

1. s mapuka maccoit 10 r Ha npyxune ¢ kodpdummentom xeéctkoctu 4 H/mM HallTH aMIuuTymy
BBIHY>KJICHHBIX KOJeOaHUH 1Moj 1eHCTBUEM rapMOHNYECKU MEHSIOLIENCs BHEIIHEN CHIIbI aMILIUTYyI0H
0,1 H u gacroroii 1,57 I't. TpeHre MOKHO CUNTATh MaJIbIM.

Omeem: mpuUMepHO 3,3 CM.

2. Ins Tex ke, 4to B 3aAaue 1, MEXaHMYECKOM CHCTEMbl U BBIHYKJIAIOIICH CUJIBI HAMTH pEe30HaHC-
HYIO 4acTOTY U aMIUIUTYJY BBIHYKICHHBIX KoJieOaHUIl ¢ y4ETOM BSI3KOTO TpeHHUs, K03(h(UIUEHT co-
npotuBiieHus koroporo 0,1 kr/c.

Omeem: npumepHo 3 ' u 3,2 cm.

3. (1.4.3). Yactuna coBepiaeT rapMOHUYECKHE KOJIEOaHUs C KPYTOBOW 4acTOTON » = 4 paj/c BIOIb
OCH X OKOJIO MOJI0XKeHMS paBHOBecHs X = 0. B HEKOTOPBIII MOMEHT KOOpAMHATA YaCTHULIBI X, = 25 CM U
e€ CKOpoCThb Vyx, = 100 cm/c. HaiiTu koopiMHATY X M CKOPOCTh Vx YacTHUIIbI uepes t = 2,4 ¢ mocie 3Toro
MOMEHTA.

Omeem: x = Acos(mt + o) = -29 cm, Vi = -81 cm/c, Tae amruTyaa A = [xo2 + (vxolco)z]llz, HavyajabHas
daza o = arctg[ -Vyo/(®x,)]

4. (N.4.18). HaiiTi nepuo MaJIbIX BEpTUKAIbHBIX KoJebaHuil mapuka maccoid m = 40 r, yKpenieH-
HOT'O Ha CepeIMHE TOPU30HTAIBHO HATSIHYTOW MOCTOsTHHO# cuior F = 10 H ctpyns! mmmHoi | = 1 m.

Omesem: T = n(ml/F)?=0,2 c.

5. (1.4.40). Teno maccoit M Buceno Ha BbicoTe N HaJT YaIIKOW MPYKUHHBIX BECOB ¢ KOA(duUImeHTOM
KECTKOCTH MPYKUHBI K, a 3aTeM yrano, MPHIUILIO K Yallke ¥ Ha4ajao COBEpPIIATh TAPMOHUYECKUE KO-
ne0aHus B BEpTUKAIBHOM HarpasiieHHMH. HaliTu aMmuinTyy U sHepruro kosiebanuit. Maccol MpyKUHBI
Y YalIK{ MaJbl.

Omeem: a = (mg/k)[1 + (2hk/mg)]*?, E = mgh + m’g?/2k.

JloGaBouHbIE 3a1aUM

1. (M.4.4). HaiiTu KpyroByro 4acTOTy M aMIUIMTYJly TApMOHUYECKUX KOJeOaHUI YacTUIIbI, €CITU Ha
PacCTOSHUAX X1 M X2 OT TIOJIO’KEHUSI paBHOBECHUS €€ CKOPOCTh paBHA COOTBETCTBEHHO V1 U V7.

Omesen: ® = [(Vi* - V2O)I(x2* - x:)]™2, @ = [(Vio%2” - Vo™X O/ (x2” - x*)]™

2. Haiftn ammuntyny konebanuit B 3amaue 5 (M1.4.40), ecnu macca yamku paBHa M.

Omesem: a = (mg/k){1 + [2hk/(m+M)g]}"?

Pazgen 6. DieMeHTHI peJ I TUBHCTCKON MeXaHUKH
Tema 11. DnemMeHTHI peNITUBUCTCKON KUHEMATUKH U JTUHAMUKHI



Jomamnee 3aganue 11

1. (U.1.342). Haiitu COOCTBEHHYIO IJTMHY CTEpPI)KHSA, €CJIU B JAOOPATOPHOW CHCTEME OTCYETAa €ro
CKOpOCTh V = C/2, nymuHa | = 1 M 1 yroi Mex/y CTep)KHEM H HalpaBJICHUEM €ro JBIKeHHs 0 = 45°.

Omeem: 1, = I[(1 - B%sin?0)/(1 - B*)]¥? = 1,08 m, rae B = v/c.

2. (M.1.344). C xakoii ckopocTbio IBHTAIUCh B K-crcteme otcuéra vachl, eciu 3a Bpems t = 5 ¢ (1o
yacam, HeTIOIBMKHBIM B K-cucTeme) OHM OTCTaM OT HEMOABMIKHBIX yacoB Ha At = 0,1¢?

Omeem: v = c[(2 - Att)(At)]Y? = 0,6-108 mr/c.

3. (1.1.346). CobcTBeHHOE BpeMsl )KM3HU HeCTaOWIbHOM yacTullbl At, = 10 He. HaliTu myTh 3T0i Ya-
cTulbl 10 pacnaga B K-cucreme, rae Bpemst e€ xusnu At = 10 He.

Omeem: s = cAt[(1 -(Ato/AY)’]? = 5 m.

4. (M.1.359). /IBe vacTuipl ABMXKYTCS HaBCTpedy APYT APYyry co ckopoctsmu Vi =0,5C u v, =0,75C
otHOcuTeNnbHO K-cucrembl. Haliti ckopoctu: a) conmmkenus gactull B K-cucreme; 0) OTHOCHTEIBHYIO.

Omeem: a) V=V1.Vo=1,25¢; 6) V = (V1. Vvo)/(1+ V1-V2/c2) =009lc.

5. (1.1.360). /IBa cTepsxHsi paBHOUM COOCTBCHHOU UIHMHBI |, ABMIKYTCS B MPOJOIHHOM HAIPaBICHUH
HABCTpeuy APYr APYyry HapajuiesibHO OOIIell OcH C OJAMHAKOBOM CKOPOCThIO V  OTHOcuTenbHO K-
cucteMmbl. HalTu JUIMHY KaKI0r0 CTEPKHS B CUCTEME OTCUETA, CBA3aHHOM C IPYTHUM CTEPHKHEM.

Omesem: | = 14(1 - B2)/(1 + p?), rme B = vic.

6. (1.1.371). Ilpu Kakoil CKOPOCTH PEJIATHBUCTCKHI MMITYJIbC YacTUIBI B K = 2 pa3za Ooubiie eé
HBIOTOHOBCKOTO UMITYJIbCA?

Omeem: v = (c/k)(k* -1)¥2=2,6-10% m/c.

7.(1.1.372). Haiitu paboTy pa3rona Tena ¢ Maccoi mokost m, ot 0,6¢ 1o 0,8c U cpaBHUTH ¢ KJ1accu-
YECKUM PEe3yIbTaToOM.

Omeem: A = 0,42m0c2 BMECTO 0,14m0c2.

8. (1.1.373). Ilpu xakoi CKOPOCTH KUHETHUYECKAsI YHEPTHS YaCTHUIIBI PaBHA €€ YHEPTHH ITOKOs?

Omeem: v = ¢(3)V/2 = 2,6-108 m/c.

9. (M1.1.376). ITy4ok pensITUBUCTCKUX YacTHUI] C KHHETUYECKOH >Heprueid T mamaeT Ha moriomnaro-
uryto muiieHb. Cuiia Toka B mydke |, 3apsi ¥ Macca mOKOsI 4acTHUIl paBHBI € U M,. Halitu cuny nasme-
HUS ITyYKa HA MUIIEHb U BBIICISIONIYIOCS B HE MOIIIHOCTb.

Omeem: F = (I/ec)[T(T + 2msc?)]¥, P = Tl/e.

10. (M1.1.378). Yactuma ¢ Maccoit mokost M, B MOMEHT t = 0 HaYMHAET Pa3TOHATHCS MOCTOSHHOM CH-

Jou F Haiitu 3aBUCHMOCTE OT BpeMEHH CKOPOCTH YaCTUILIbI U HpOﬁI[eHHOFO IMyTH.
Omeem: V=Fct/(m,°c® + Ft2)Y%, S=[(moc?/F)? + t%c?]* - moc?/F.

JlobaBouHbIE 3a1aUH

1. (1.1.347). B K-cucteme mio-mMe30H co ckopocTbio V =0,99¢ mponeren oT mMecTa poXIEHHUS 10
TOYKH pacmnajia paccrosiaue | = 3 km. Haiitu: a) coOcTBEeHHOE BpeMsl €ro )KHU3HH; 0) MyTh MIO-ME30Ha B
K-cucreme ¢ “ero Touku 3peHus’.

Omeem: a) At.=(IV)[1-(v/c)]** =1,4 mxc; 6) P=I[1-(v/c)*]?=0,42 km

2. (N.1.361). JIBe ObicTpbIe YaCTHUIHI IBIKYTCS B K-cucTeme moj mpsiMbIM YIJIOM JPYT K APYTY CO
CKOpOCTSIMH V1 U V2. HaliTi ckopoctu: a) conmxenus yactui B K-cucreme; 0) OTHOCUTEIBHYIO.

Omeem: a) V = (Vi2v2°)Y2; 6) v = [Vi2va? - (Vi-va/c) M2,

3. (1.1.368). Bo ckonbKo pa3 peiasTUBUCTCKAas Macca YaCTHIIBI CO CKOPOCThIO, MeHblIei ¢ Ha 0,01%,
OosblIe €€ Macchl NOKOs?

Omeem: mim, = 1/[2(1 - v/c)]*? = 70.

4. (1.1.380). M3 OCHOBHOTO ypaBHEHMs PEISTHUBHCTCKON TUHAMUKH, HAWTH: a) B KaKUX CIIydasx
YCKOpPEHHUE YaCTUIbl COBIAAAET MO HAMPABIICHUIO C JEUCTBYIOIIEH Ha He€ cuioi; 6) KorhUIueHTH!
MIPONOPIMOHATIBEHOCTH MKy cuiiol F 1 yckopeHneM W /sl citydaeB, KOr/ia Cuila MepreHIuKyIsapHa
U napasuieabHa CKOPOCTH.

Omeem: @) KOTJa CWia TEpIeHAUKYISpHAa M NapauienbHa ckopoctw; 0) F; = mew/(1 - [32)1/2,
Fi=mew/(1 - B%)*2 rae p = vic.



Kputepun onenku:

- OLICHKAa «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM CTYACHT MOJHOCThIO U MPAaBUIIBHO PEIINI BCE
3aa4u, NpaBUJIbHO U ITOJHOCTBIO 3aIl1MCaB UCXOOHLIC (I)I/ISI/I‘-IeCKI/IC YCJIO0BUA 3aJa4u,

- OLICHKA «XOpOLIO» BBICTABJIAETCS CTYAEHTY, €CIM CTYACHT IOJHOCTBIO U MPAaBHJIBHO pEIIn BCE
3a7a4M, HO HE Be3/le IPABUIIbHO U MOJIHOCTHIO 3aMIUCAB UCXO/HbIE (PU3UUECKHUE YCIOBUS 3a/1a4H;

- OLICHKA «yJOBJICTBOPUTEIbHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYJEHT HE NOJHOCTBIO HJIU HE BE3-
7ie TMPaBUIBHO PEUIMJ 3a/la4yM, HE Be3/le MPABMWIIBHO W TOJHOCTHIO 3alyCaB MCXOJHBIC (PH3HUECKUE
YCIIOBHSI 3a]1a4H;

- OLCHKAa «HCYOOBJICTBOPHUTCIBHO» BBICTABJISICTCA CTYACHTY, CCIIM YCJIOBUA U PCHICHUA 3a/1da4 OTCYT-
CTBYIOT 0€3 yBaKUTEJIbHOW IPUUYMHBI.

KOHTPOJIBHBIE PABOTbBI
o pucumIuinee «Teopernyeckass MEXaHUKa»

bunets! xpansarca y Muxaitnosa C.I1.

Kputepuu oneHKH: MOJHOCTHIO PENICHHBIC 0€3 3aMevaHmii 3aaun OmiieTa (BapraHTa) KOHTPOJIBHOM
paboThI OlleHUBAIOTCS B 5 0a/U10B. Menkue 3aMevanusi (HEBEpHO WU HE TIOJHOCThEO 0003HAYCHBI UC-
XOJHBIC JAaHHBIC 3ada4M, HC YKa3aHbl CAWMHUIbI UBMCPCHUSA PE3YyJibTaTa, AOMYIICHA MAaTEMAaTUUYCCKasd
omuOKa B pacuérax, HE YYTCHBI JECATHYHBIC IPUCTABKHU U T.II.) CHIDKAIOT OO0IIy0 oleHKy Ha 0,1 Oai-
J1a 3a KaX10€ 3aMeYaHue.

- OIICHKA «OTJIMYHOY BBICTABJICTCS, €CJIM CTYACHT HaOpau 4,5 6ayuioB u OoJee;

- OIIEHKA «XOpOIIIO» BBICTABIISIETCS, €CJIA CTYACHT HaOpan 3,5 Oamna u Oosee, HO MmeHee 4,5 6aoB,

- OIIEHKA «Y/IOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CIIU CTYJICHT HaOpan 2,5 Oaiuia u Ooliee, HO MeHee
3,5 6amos;

- OIICHKA «HEYI0BJIETBOPUTEIILHO» BBICTABIIACTCS, €CIIU CTYJEHT HaOpan MeHee 2,5 Oaria.



N3YYAEMBIE CAMOCTOSATEJIBHO TEOPETUYECKHUE BOITPOCHI
1o aucuuiuinie «TeopeTndyeckas MEXaHUKa

1. Jloka3zaTk, 4TO: a) IpH JBMKEHUH 110 OKPYXKHOCTH pajuyca R co ckopocteio V = const MOyJib
HOPMAJIBHOTO YCKOPEHUS Wy, = V?/R; 0) 1151 paBHOIIEPEMEHHOTO JIBHYKCHUS V2 - Vo = £ 2sa.

2. Jlns OpOUIEHHOTO C 3eMJIM TOJ YIJIOM ¢, K TOPU30HTY C HaYalIbHOW CKOPOCTBIO V, Tela HAWTH,
0e3 yu€Ta CONpOTHBIICHHUS BO3/yXa: a) YIJIbl, NAIOIINEe MAKCUMAJIbHbBIE BBICOTY MOABEMA U JAIBHOCTh
Opocka, a Tak)Ke UX 3HaueHusl; 0) 3HaU€HUE CKOPOCTH, HOPMAIbHOT0, TAHT€HIIUAIBHOTO U TIOJHOTO yC-
KOPEHUH, a TaKkKe pagryca KpUBU3HBI TPAEKTOPUH JUIS TPOU3BOJILHONM TOYKM HA BBICOTE h OT 3eMIIn.

3. Jloka3aTth OIMHAKOBOCTh CKOPOCTEN U YCKOPEHHI BCEX TOYEK MOCTyNaTebHO aBrkyiierocs TT.

4. loxazats, uto: a) Bo Bcex MCO yckopeHue yacTuilbl oguHakoBo; 0) Bo Bcex MCO mpu ckopocTsix
Ten v <<c BTOpOil 3aKkoH Hbl0TOHA MPOSABIISAETCS OJUHAKOBO.

5. Cs3b (ynkuuu Jlarpanxa c 3akoHaMu coxpaHeHus. Llukimudeckne KoopanHATH U 0000IIEHHbIE
uMnynscel. KaHoHnueckue ypaBHeHUs JBUKEeHU (ypaBHeHUs [ 'aMHIIbTOHA).

6. Jlokaszarp, 4YTO NMpPH OTCYTCTBUH 3aTyXaHHs aMIUIUTyAa chepruuecKoil TapMOHHMYECKOH Oerymieit
BOJIHBI YOBIBAaeT Kak A = A/r.

7. Jloka3aTp ¢ momoImbl0 mpuHIUN [foiireHca 3aKOH OTpaKeHHsI o= [3 TUIOCKMX BOJH (Tapai-
JIENBbHBIX JTy4eil) Ha TIIOCKOM rpaHule.

Kpurepun onenku:
- OLICHKA «OTJIMYHOY BBICTABJIAETCS, €CIIU CTYACHT HNOJIHOCTHIO U IPAaBUIIBHO PACKPbLI BCE BOIPOCHI;
- OLICHKAa «XOpOIIO» BBICTABIISIETCS, €CJIU CTYACHT HE IOJHOCTHIO PACKPBLI BCE BOMNPOCHI, UM HE
BE3/I€ PaBUIIBHO;
- OLICHKA «yJIOBJIETBOPUTEILHOY» BBICTABIISETCS, €CJIU CTYAEHT HE MOJHOCTHIO PACKPBLI BCE BOIPO-
Chl M HE BE3/i€ IPABUIIBHO;
- OLIEHKA «HEY/IOBJIETBOPUTEIILHO)» BBICTABIISIETCS, €CJIU OTBETHI HA CAMOCTOSTENbHO U3ydaeMble BO-
IIPOCHI OTCYTCTBYIOT 0€3 YBaKUTEIbHOW NPUYHMHBI.



