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KaaccHueckas Mexanuka

KOO U HAUMENOGanue oucyunIuns: (Mooyis)
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4’ 14‘:‘ - (K.B. ITokazees) p /: = (JLH. Tennosa)
OATHCE) HORITHCR )

Cesacronons, 2023



Pabouas nporpamma amcumminHbel (Moaysis) paspaboTtaHa B COOTBETCTBHH € CAMOCTOSTENBLHO
yctanosneHHeiM MI'Y  obpasoparenbheiv crangaprom (OC MIY) ans peanusyembix OCHOBHBIX
npogeccnonanbHbix 06pa3oBaTeNbHBIX MPOrPaMM BbICIIEr0 0OPa3OBaHHA M0 HAMPABICHHIO NMOArOTOBKH
01.03 02 «Ilpuknannas maremaTka v nadopmatika» B penakuuu npukasa MI'Y or 30 asrycra 2019 r.
(8 penakumm npuxaza MI'Y ot 11 cenrsbps 2019r Nel109)

["on (roawt) npuema xa obyuenne: ¢ 2019 .

Kype — 2
cemecmpur 3
sayemnuix eounny — 4

AKAOCMUYECKUX HaACo6 — 72, 6 M. Y.

nexyuit — 36 vacos

npakmuyeckux ansmuit — 36 vacoe

Dopma npomMesNCymoynou ammecmaiu:

IK3aAMen 6 3 cemecmpe



1. Mecro nucuuniauHbl (Moayas) B crpykrype OITIOII BO.

Kypc «Knaccuueckass MexaHuKa», YUTaeMbIi B 3 CEMECTpe CTYJCHTaM HaIpaBJICHUS MOATOTOBKU
01.03.02 «IIpuknagnas MaTeMaThka ¥ WHGOPMATHKa», MPEICTABIACT COOOW YacTh OCHOBBI (BMeCTE C
KypcoM «DJEKTPOJMHAMUKAY») IS BCEro AajbHeWero ooyueHus. B HeM BBOISTCS OCHOBHBIE METOMbI
TEOPETUYECKOr0 OMKCAHUS, pacyeTa, KAueCTBEHHOTO M KOJMYECTBEHHOTO aHajiu3a JAMHAMUYECKUX
cucTeM, o0mme I JI00bIX QU3NYECKUX cucTeM. MareMaTHUeCKOW OCHOBOW Kypca SIBIISIIOTCS pa3/Ielibl
Kypca MaTeMaTUKH, BKJIIOYas, B YaCTHOCTH, MAaT€MaTHYECKUI aHAINW3, aHATUTHYECKYI0 T€OMETPHIO,
JUHEHHYI0 anredpy, Teopuio GyHKIMNA KOMIJICKCHON epeMeHHoM, nuddepeHuaibHbie ypaBHEHUS.

2. BxoaHble TpeOOBaHMS /ISl OCBOEHUS TUCIMILIMHBI (MO1YJIs1), IpeBaApUTeIbHbIE YCI0BUSI
(ecs1u ecTh).

VcnemniHoe 0CBOCHHE JUCLMIIINH I10 BBICILICHI MATEeMaTHKE.

3. Pe3yabTtarbl 00ydyeHHMsl MO JUCHUILIHHE (MOIYJII0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIeTEeHIIUSIMH BbINYCKHUKOB.

[Inanupyemble pe3yiabTaThl 00yUeHHUS MO AUCUUILIMHE (MOIYIIIO):
3HaTh:
TIOHSATHUS
- Kunemaruka matepuanbHON TOUKH
- Innamuka Touku. Meton HeroTrona
- Naterpupyemsble 3a1a4u AMHAMUKH
- OIHOMEPHOE JIBI)KEHHE TOYKU
- JIBU>KeHUEe B LIGHTPAJIBLHOM I10JI€
- JIlnHaMMKa CUCTEMBI TOUYEK
- JIlnHaMHKa CUCTEM CO CBSI3SIMU
- YpaBHenus Jlarpanka BTOporo poja
- JIuneitHble KoNeOaHUs CUCTEM
- Kanonnueckue ypaBHeHUs
- UaTerpupoBanne KaHOHUYECKUX YPAaBHEHUM
- JIBWKeHue TBEpAOro Tena
- Heunterpupyemsle 3a1auu AMHAMUKH.

YMeTs:
- [IpuMeHsITh N3y4eHHBIC METOBI TIPU PEIICHUHN 3a]1a4.

Braners:
- DJeMeHTaMu TEOPUHU BO3MYILIEHUM.

HMets OmbIT:
- penieHus 3a/1a4 KJIaCCUYECKON MEXaHUKH C UCIIOJIb30BAaHUEM ypaBHEeHHH Jlarpanxka 2-ro poaa.

4. ®opmat 00y4eHHMs — KOHTAKTHBIH.

5. O0beM QMCHMIUIMHBI (MOAYJs) cocTaBiseT 4 3. €., B TOM 4HUCle /2 aKaJeMHYeCKHX Yaca,
OTBE/ICHHBIX Ha KOHTAKTHYIO pabOTy OOydYarolMXcs C IpernojaBareiieM (ayJIuTOpHas Harpyska), 72
aKaJeMUYECKHX Yaca Ha CAMOCTOSITENIbHYIO padoTy 00ydaroLixcs.



6. CoaepxaHue JMCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOe MO TeMaM (pa3jgeiaMm) ¢
yYKa3aHHeM OTBEJCeHHOI0 HAa HUX KOJINYeCTBA aKaJeMHYeCKHX YaCOB M BH/Ibl y4eOHbIX 3aHATHI

6.1. CrpykTrypa AuMCHUILUIMHBI (MOIyJsi)) mo TemaMm (pa3agejaM) ¢ YKa3aHHeM
OTBEJE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/AbI YUeOHBIX 3aHATHI

HaumenoBaHue HomuHajibHbIe TPYA03aTPATHI 00y4aI0IEr0Cs
pa3aesioB U TeM KonrakTHas padora CamocrosiTesibHAsA 2 =
AUCHUILINHBI (padorta BO padora o0y4aromerocsi, S 5
(MmonmyJs), B3aHMO/IeliCTBUH C aKaJeMu4ecKue g =
npenojaBaresiem) qachbl ; Z = ’g
®opma Buabl KOHTAKTHO &% z § =
NPOMEKYTOYHOM paboThbl, E g5 8
aTTeCTALMHU N0 | aKaJeMUYeCKHe Yachl = i 3 a;)
AUCIHHUIJIMHE ° o = % E =
(Mozy.110) = 5 e 2 z —E
= E% 8% e i
ZEE 288 3 5
3 % Tl S g ° e )
= 3
3-11 cemecTp
Kunemartuka Koncyne | Pemenue 5 11 -
MaTepHUaTbLHOM Tanuy, 3 | 3amad, 3
TOYKHU
Hunamuka touku. | Koncyne | Pemenue 5 13 -
Meton Herotona Tauuu, 4 | 3amau, 4
Wnterpupyemsie | Koncyns | Pemienue 5 9 -
3aJla4y JMHAMHUKH | Tauwu, 2 | 3aj;adq, 2
OnnomepHOE Koncyne | Pemenne 5 9 -
NBIDKEHHE TOUKU Tauuu, 2 | 3amad, 2
JIBu>xeHUE B Koncyne | Pemenne 5 9 -
LEHTPAITBHOM TanuM, 2 | 3ajad, 2
noJie
Jlunamuka Koncynp | Pemenne 5 11 -
CUCTEMBI TOUEK Taumu, 3 | 3amad, 3
Junamuka cucteM | Koncyns | Pemmenne 5 9 -
CO CBS3SIMH TanuM, 2 | 3ajad, 2
YpaBHeHust Koncyns | Pemenne 5 13 KonTposnbnas
Jlarpanxa Tauuu, 4 | 3amau, 4 pabota
BTOPOT'O poja
JIuneitnsie Koncyne | Pemenne 5 11 -
KoJIcOaHMs CHCTEM | Talmu, 3 | 3am1ad, 3
Kanonnueckue Koncynp | Pemenne 5 9 -
ypaBHEHUS Taumu, 2 | 3ajmad, 2
WNurterpuposanne | Koncyns | Pemenue 5 11 -
KaHOHUYECKHX Taumu, 3 | 3ajmad, 3
YpaBHEHUN
JiBrxeHue Koncynp | Pemenne 5 9 -
TBEPJIOTO TEJA Tamuu, 2 | 3amgadq, 2
OnemeHnThl Teopun | Koncyne | Pemenue 5 9 Kountponbnas
BO3MYIIICHUN Tanuy, 2 | 3ajad, 2 pabota
Heunrerpupyemsl | Koncyne | Pemenne 7 11 -
€ 3a7a4u Tauyuy, 2 | 3amad, 2




TUHAMUKHA

Hpyrue BuabI
CaMOCTOSTEIIbHOMN

paboThI (pu
HaJU4YUN):
Harpumep,
KypcoBas paboTa,
TBOpYECKast
pabota (3cce)

36

36

72

136

[TpomexyTouHas
aTTecTanus
(3auem(vt) u (unu)
9K3ameH(vl))

Hroro

144

6.2. Conep:kaHue pa3iesoB (TeM) JTUCIHUINIHHBI.

Ne n/m | HaumeHnoBaHue pa3aenoB (TeM) IUCHUTIINHBI ‘ Copepxanue pa3aenoB (TeM) AUCUUILIINH

Jlexuun

1.

Kunemartuka MaTepuajibHON TOYKH.

MexaHnueckoe JABM)KEHHE MaTepHalIbHON
touku. Cucrema oOTCu€Ta U  CHCTEMBI
koopauHat. CKOpOCTh U YCKOPEHUE TOYKH B
JEKAPTOBOM M IWIMHIPUYECKOM CHUCTEMax
KOOpJUHAT.

CextopHast ~ ckopocTb.  /JIBuxkeHue ¢
IIOCTOSIHHOM ~ CEKTOPHOM  CKOPOCTbIO U
dbopmyner  bune s ckopocTedt
YCKOPEHUH.

Cdepuueckas cucreMa
CxopocTb TOYKHU B
KOOpJIMHATaX.

KOODP/IMHAT.
cepudecKkux

2. JInnamuka touku. Meroa Herorona.

BsaumonelicTBue T€I U CIIOCOOBI OIMUCAHUS.
JlelficTBue Tel Ha MaTEepUAIBHYIO TOYKY.
Cuma. CBoiicTBa CHUIL.

WuepumanpHas cucremMa oTcYeTa. 3aKOHBI
Herorona. Macca MarepuanbHOM TOYKH.
JIMHAaMUYEeCKNE CUCTEMBI.

3. HNuTerpupyemble 3a1a4uu AUHAMHMKH.

IIpsimass u oOpaTHas 3ajadya MeEXaHUKHU
TOYKH. WHTrerpupoBanue yYpaBHEHUHN
JBUKEHHUS UL IMHEMHBIX CUCTEM.

[IepBble M BTOpBIE HMHTETpasibl YpaBHEHHI
IBIKEeHHUA B MexaHuke HrroTroHa. YcioBue
HE3aBUCUMOCTH MEPBBIX HHTETPAJIOB.

HNHurerpaist YpPaBHEHUU JBYKCHUS
MaTepUuaIbHON TOYKH B BEKTOPHOU (opme.
OcHOBHbBIE TEOPEMBI IWHAMUKH (HMMITYJIBC,
KUHETUYECKUA  MOMEHT,  MEXaHHWYeCKast
SHEprus).




OnHOMepHOe IBUKEHUE TOYKM.

OnHomepHOE  JIBIDKEHHE  MaTepHalbHOU
ToukH. MHTErpupyembie 3anauu. JBukeHHe
B CIIy4yae COXpaHEHUs SHEPTUH.

KauecTtBeHHOE HCClIeOBaHUE OIHOMEPHOTO
JIBUKCHHUSI B CHCTEME C KBaJPAaTHYHBIM
MEpPBbIM  HHTETpaJioM (9Hepruu). Tumbl
neukeHus. O0IaCTh BOZMOYKHOTO JIBUKCHUS
U Ki1accupuKkamms OCOObIX TOYEK (TOYEK
OCTAaHOBKHM). 3aKOH JBIDKCHUS BOJIHU3H
0COOBIX TOYEK.

PaBHOBecHe TOUKH B CHCTEME C HHTCrpajioMm
OHEPIHUH. BI/II[BI PaBHOBCCHA. I[BI/I)KCHI/IC B
OKPCCTHOCTH IMOJIOKCHUS PAaBHOBCCHS.

I[BP[)KCHP[C B HEHTPAJIBbHOM I10JI€.

JIBrokeHMe TOYKM B TM0Ji€ LEHTPAIbHOMN
cunbl. llepBpie  WHTErpajibl  JIBHXKCHHS.
Pemenue 3a1aun B KBagparypax.

3amaua Kemnepa. Tpaektopuss u 3aKOH
JBIDKEHUSI B HBIOTOHOBCKOM  TIOJIE
TATOTCHUA.

JInHaMHKa CHCTEMBI TOYEK.

Cucrema matepualbHbIX TOYEK. BHelHue u
BHyTpeHHUE cuibl. Mmmnynasc cucremsl
MaTepuanbHbIx Touek. Llentp macc. Teopema
0 JIBUKEHHUH LIEHTPA Macc.

Kunetnueckuii MOMEHT CHUCTEMBI
B3aUMOJICUCTBYIOIIUX TOYECK.

Kunernueckass M TOTEHUUANbHAs DHEPIUs
CUCTEMbI MaTepHalIbHBIX TOYeK. Teopema 00
WU3MEHEHUU TIOJIHOM DHEPTUU CUCTEMBI.

Teopems! Kennra.

3amaua 1Byx Ten (0oOmias TMOCTaHOBKA).
IIpuBenennass macca. IlepBeie W BTOpBIE
UHTETpaJIbl IBUKEHUSI.

3ajaua JIByX Tell B TEOPUU pacCEsHUsl.

I[I/IHaMI/lKa CHCTEM CO CBA3AMM.

B3anmopencTBue TOYKHM M TBEPAOrO Tena.
AKTHUBHBIE CHJIBI M pEaKIMH CBs3eH.
YpaBHeHus  cBased.  ['oloHOMHBIE U
HETOJIOHOMHBIE CBSI3U. [[eiCTBUTENIbHBIE M
BUpTyaJlbHBIE IlepeMelleHusd. lneanbHble
CBA3U.

HNurerpupoBanue ypaBHeHui Hprorona B
CHUCTEMAX CO CBA3SIMHU.

TCOPCMBI JAUHAMHUKHN U NIEPBLIC UHTCTPAJIBI B
cucreMax C HnaACaAJIbHBIMH T'OJIOHOMHBIMU
CBA3JIMMU.

YpaBHenus Jlarpan:xa BToporo poaa.

VYpaBHenuss HpooTOHA B HE3aBHCUMBIX
koopauHaTtax. IlpuHIMO  BHpPTyalbHBIX
nepemenienuit. [lpuamun J{anam6Gepa.




Oynkuusa Jlarpanxka g HaTypalbHBIX
CHCTEM C MACATBHLIMH T'OJOHOMHBLIMHU
CBS3SIMH W YpaBHCHHS  JBWKCHUS B
0000IICHHBIX KOOPIMHATAX.

Crpyktypa ¢ynkiuu Jlarpamka. YpaBHeHUS
Jlarpankxa B HE3aBHCHMBIX KOOpAHMHATax
MpY HATMYUHA 000O0IIEHHO-TIOTEHIINATLHBIX
cun. @yukiua Jlarpanxka —3apsKEHHOU
YaCTHUII B 3JIEKTPOMArHUTHOM IOJI€.

3aKOHBI ~ M3MEHEHHS W COXPaHCHHUS
000OIIEHHBIX UMITYJIbCOB.  L{uKimnyeckue
KOOPIMHATHI. O0600menHas SHEPTHS.
3aKOHBI ~ W3MEHEHUS W  COXpPaHCHHS
0000IIEHHOTO HWMITyJIbca M 00OOIICHHOM
JHEPTUU MPU HATAYUH TUCCUTIATHBHBIX CHIL.

BriBon ypaBHEHUN Jlarpanxa u3
BAPUALIMOHHOIO TnpuHUMNa [‘aMuibTOHA-
Octporpanackoro. Heoano3nauHoctsb

¢yskuun  Jlarpamka.  KoBapmaHTHOCTB
YpaBHEHUN Jlarpanxa OTHOCHUTEJIBHO
TOUEYHBIX PEOOPa3OBaHUM.

CummeTpuM ¥ 3aKOHBl COXPAaHEHHS B
Mexanuke Jlarpanxa. Teopemsl Hetep.

JInHeiHbIe KOJIEOAHUS CHCTEM.

Jlunelinple KoneOaHHS CHCTEMBI C  S-
CTEICHIMH CBOOOJEI. YCTOMYHMBOCTL IIO
JIanynoBy. @ynkuus Jlanynosa. Teopema
JIssmyHOBa 00 yCTOMYMBOCTH JBUIKEHUS.

CoOcTBeHHbIE ~ OJHOMEpHBIE  KOJIeOaHMUS.
3aryxaroiue OJTHOMEpHBIE JINHENHBIE
KoJieOaHus. Y CIOBHBIM NEpUoJl U CBOMCTBO
W30XPOHHOCTH. Arnepruoandeckoe
3aTyXaHHe.

BoinykneHHble  KojeOaHusi  OJHOMEpPHOI
JIMHEHNHOM CUCTEMBI. [Tepuoanueckas
BBIHYK/IAr0IIast cuIa. Pe3onanc B
OJTHOMEPHOM CUCTEME.

Cob6cTBeHHbIE KOJIEOAaHUS CHUCTEMBI C  S-
creneHsiMu  cBoOoabl. OOmiee pemieHue.
Hopwmainbnsie KOOpJAUHATBL. Cry4aii
KPaTHBIX KOPHEH.

10.

Kanonnuyeckue ypaBHeHHUsl.

Kanonnueckne YpaBHCHUA U KaHOHUYCCKHC
MepEeMEHHBIE. OyHKIUA [MamunbTOHA.
[IpeobpazoBanune Jlexanmapa.

Kanonugeckue npeoOpa3oBaHuUs.
[IpousBonsume (QyHKIUM KaHOHHUYECKHUX
npeoOpazoBanuii. [IpuMepsl KaHOHHMUYECKUX
npeoOpazoBaHMil. Heobxonumsbie "
JIOCTaTOYHBIE  YCIIOBHSI  KAHOHUYHOCTH




npeoOpa3oBaHui.

Cko0xku Ilyaccona m mx cBoiictBa. CKOOKH
HyaCCOHa — MHWHBApUaHTbl KAaHOHHWYCCKUX
npeoOpa3oBaHuil. YpaBHCHHS [BUKCHUS H
cko0ku IlyaccoHa.

11.

HNuTerpupoBanue
YPaBHEHMI.

KAaHOHHYCCKHX

Kanonunueckue mnpeoOpa3oBaHusi KaK METOJ
WHTETPUPOBAHUST KAHOHUYECKUX ypaBHEHUH.
Teopema Sxoowu.

VYpaBaenne ['amunbToHa-SAko6u. Meton
pazneneHus  nepeMeHHbIX.  KoHCTaHTBI
pazieneHuss U HHTErpalibl  JBUKCHUS.
[Tonublii UHTErpall ypaBHeHUs |'amMuibTOHA-
SAxobu nns CUCTEMBI C Pa3eIOMIUMUCS
NIEPEMEHHBIMH.

MeTton Jenone JUIS
nepeMeHHbIX. [lepemeHHbIe
yros”. YKOpO4YE€HHOE JIeHCTBUE.

pasneneHus
“nevicTBue-

BBenenue mnepemMeHHBIX “‘IeHCTBUE-YTON
JUIsl MHOTOMEpPHBIX cucteMm. [lepemeHHbIe
“neiicTBUe-yron” M KOHCTAHTBI pa3/ielieHUs
NEPEMEHHBIX ISl MHOTOMEPHBIX CHCTEM.

12.

JBu:KeHHME TBEPAOTO TeJia.

Kunematuka TBepaoro tena. Yriel Diinepa.
Bekrop yrioBoi ckopoctu. BslpaxeHue
YIJIOBOM CKOPOCTH uYepe3 yribl Jiliepa u ux
IIPOU3BO/IHBIE.

Kunernueckass sHepruss M KHUHETHUYECKHI
MOMEHT TBEPAOIo Tena. TeH30p MHepUuuu U
€Tr0 CBOICTBA.

Kunemarnueckue " JMHAMHUYECKHE
ypaBHEHUSA Oinepa. JBuxenue
CUMMETPUYHOIO TBEPAOrO Telna C OJHOU
HENOJIBMXHOM TOYKOH.

Meron Jlarpanka B JOWHaMHKE TBEpPAOrO
Tena. CHMMETpPUUYHBIM BOJYOK C OJHOM
HEMOJIBUKHON TOYKOM B OJTHOPOJHOM TIOJIE
TSYKECTH.

KauecTBeHHOE HCCIenOBaHHE B JUHAMHKE
TBCPAOTrO TCJa.

13.

JJIeMEeHTBI TEOPUH BO3MYIIICHH .

JIBmwkenne B OBICTPO  OCIHIILIAPYIOIIEM
noje. Meron yCcpeTHEHUN.

Meton Kpsinosa-boromto6osa.

Kanonuueckas TCOpUA BOSMyH.ICHHfI.

14.

Heunrterpupyemsbie 3a1a4u AHHAMHMKH.

OJIEMEHTEI TECOpHUHU AWMHAMHNYECKHUX CHCTCM.
CrtpykTypa ¢hazoBoro MPOCTPAHCTBA.
Kaccudukammst ocoOeHHOCTEH.

VceroitunBocth.  OCHOBEI
HUCCIIENOBAHUS IBIKEHUS.

Ka4C€CTBCHHOI'O




HccnenoBanue  HEYCTOMYMBBIX ~ CUCTEM.
JlmHaMuIecKui Xxaoc.
CeMuHapbl
1. Temsr 1-3 KunemaTtnka MarepruaabHON TOUKH
2. Tems! 4-5 Jnnamuka Touku. Meron HeroTona
3. Tewmsl 6-7 HHterpupyemsle 3ajaui TUHAMUKU
4, Tema 8 KontponbHas padoTa o temam 1-7
S. Tema 9 OpnHOMepHOE ABM)KEHHUE TOUKU
6. Tembr 10-12 JIBr>KeHHE B LIEHTPAJILHOM TI0JIe
7. Tema 13 KonTtponsHas pabora o remam 9-12
8. Tewmsbr 14-15 JlnHamuKa cCUCTEMBI TOUEK
9. Tema 16 KontponbHas padoTa o temam 1-15
10. Tewmsr 17-18 JlunaMuKa CHCTEM CO CBSI3IMHU
11. Temsr 19-21 VYpaBHenus Jlarpanka BToporo poaa
12. Tema 22 KonTtponsHas pabora no temam 17-21
13. Tewmsr 23-25 JIuneiiHble KoIeOaHUsI CUCTEM
14. Temsr 26-27 Kanonunueckue ypaBHeHHs
15. Tema 28 KonTtponbHas pabora no temam 23-27
16. Temsr 29-31 WHTerpupoBanne KaHOHMYECKUX YpaBHEHUI
17. Tewmsr 32-33 JIBr>KeHue TBEpAOro Tesna
18. Tema 34 KonTtponbHas padora no temam 17-33




7. ®oHg oueHouHbIx cpeacts (®OC) nasi OUeHUMBAHUA Pe3YyJbTATOB OOy4YeHHS] M0
JUCHUIINHE (MOLYJIIO0).

7.1. TunoBble KOHTPOJIbHBIC 3a/laHUdA WJ/IM HHBIE MaTepHajbl AJHd IPOBCIACHUA

TEKYIIEro KOHTPOJA yCIIeBacMOCTH.

Cucrema KOHTPOJIA 3HaHWHM BKIIFOYACT TEKYIIYIO aTTeCTallii0 — JABE KOHTPOJIBHBIC pa6OTBI — H
MMPOMECIKYTOUYHYIO aTTCCTAIHUIO — 3K3aMCH B KOHIIC TPETHETO CEMECTpPA. KOHTpOJIBHBIe paGOTbI COCTOAT U3
4-x 3aaa4 110 TéMaM, U3YUCHHBIM Ha IMPAKTUYCCKUX 3aHATUAX. PC3y.TIBTaTBI KOHTPOJIbHBIX pa60T CJIy’Kat
OCHOBOM JIJIsI JA0IIyCKa CTYACHTOB K 3K3aMCHY. DK3aMeH TaKXKe BKJIIOYACT peICHUC 3a4a4 U OTBCTHI Ha
BOITPOCHI ImpernoagaBaTeiiA. OK3aMeH OLICHUBACTCA 110 quLIpex6ameH0171 CHUCTCMC:
CHCYAOBJICTBOPHUTCIBHO», KYAOBJICTBOPHUTCIBHO», «XOPOLIO», KOTIUYHO».

[TpumMepsl BApHAHTOB KOHTPOJIBHBIX PadoOT:
BapuanT 1a LOE 1Y 1701 176 O
1. MarepuanibHasi TOUKa JBUKETCS 10 JUIUIICY TaK, YTO €€ CEKTOPHAsi CKOPOCTh G OCTAETCS MOCTOSIHHON
OTHOCHUTEJIBHO IIEHTPA 3TOTO0 uuiica. HallT 3aBUCMMOCTh YCKOPEHHUS TOUYKH OT PACCTOSTHUS JI0 LIEHTPA,
UCIIOJIB3YS AEKAPTOBBI KOOPIUHATHI.

2. I[BI/I)KGHI/IG TOYKH B IINIOCKOCTH 3aJa€CTCA B HOJ'IHpHOﬁ CUCTCMC KOOPpAUHAT IIPOCKIUAMHU BEKTOPA

=1/r2 I/va:l/ar

CKOPOCTH Ha OPTHI TOJISIPHOI CHCTEMBI U7 , a = const. HaliTu TpaeKkTOpHIO TOUKH.

3. Onpenenuth NPUOTMKCHHO 3aKOH JIBF)KEHUS YaCTHUIIBI B ITOJIC U (X) \ E
BOJIM3M TOUYKH OCTaHOBKH X =& [ U(a): E /, ecin U '(a) <0. E\

a X
Bapuanrt 10 LO Y1701 176 SO

1. MarepuanbHasi TOUKa ABHKETCS MO 3JUIUICY TaK, YTO €€ CEKTOPHAsi CKOPOCTh G OCTAETCsl OCTOSHHOM
OTHOCHUTEINIbHO (hOoKyca AToro ssuturnca. HailTi 3aBUCUMOCTh YCKOPEHUSI TOUKH OT PacCTOSTHUS 10 (okyca.

o 1% o
2. Teno 6p0meH0 noxa yriioM a K ropu3oHTy € Ha4aJIbHOU CKOPOCTBIO 0. Hayitu TPACKTOPUIO TOYKH U
OMPCACIINTL TOUKY MaJACHUA, €CIIU CHJIa COITPOTUBIICHUA BO31yXa IIPOIMMOPIHUOHAIIbHA CKOPOCTHU F=—kr .

3. OHpe,Z[eJ'H/ITB HpI/I6J'II/I>I(eHHO 3aKOH ABHWXXCHHA 4YaCTULBI B I10JIC U (X)
(a)=E /. ecn U'(a)=0,U"(a)<0 E

BOJIM3H TOYKH OCTAHOBKK X =a /[ U

X
Bapmuanr 2a

DAMUTIHA. ceevenreerenneanen
1. 3apsokeHHas 9acTHIla €,m JIBIKETCA B OJHOPOIHOM ITOCTOSTHHOM MarHUTHOM I10JIe

HAITPAKCHHOCTBIO H . Ykazatb MEPBLIC UHTCTPAJIbI ABUXKCHUA,
HCIIOJIB3YA ACKAPTOBBI KOOPAUHATHI. Haiitu 3aK0H ABMKEHUS YaCTHUIIbI, |

MCTIONB3Ys 3TH MHTErpabl. B Hauanbubii Moment 7(0)=0, 7(0)=1,.
2. Haiitu 3akoH ABMXEHUS YacTUIIBI Maccoil M ¢ sHeprue EO =0 B mone \‘/
U(x)=-U,/ch*ax, U,>0.

3. Haiitu TpaekTopuio yacTuiel ¢ Maccoil m, sueprueir E, <0 B meHtpansHoM nose U (r)z -b/r?,

b>0. HpI/I KaKol BeNMYnHEe KHHETHYeCKoro Momenra L # 0 JaCTHlla MOXKCT IOIIAaCTh B LICHTP mois?



Bapuanr 20 DAMUITHA.eveernerinneennnn
1. 3apspkeHHast yacTuLa €, m ABHKETCSI B HEOJHOPOAHOM ITOCTOSSHHOM MAarHUTHOM IToJie. YKa3aTh

NepBbIE UHTETPAJIbI JBUKEHUS, UCIIONb3YS HUIMHAPUYECKUE KOOPAUHATBI, €CIIH
H (r,go,z) = (O, 0, Hyr,/ r). HaiiTn 3aK0H ABUKEHUS YaCTHULIbI, UCIIOJB3Ys 3T UHTErpaibl. B
HauanbHei Moment 7(0)=0, 7 (0)=5,.

2. HaiiTy 3aKOH JIBUKEHMS YaCTHIBI Macchl M, IBUKyLIEics 0 OKPYKHOCTH paguyca R B

BepTHKaHBHOﬁ IIJIOCKOCTH B ITI0JIE TAXKECTU (MaTeMaTI/ILICCKI/Iﬁ MaHTHI/IK), €CJIM €€ KUHECTHYCCKast

SHeprus B HUKHEN Touke paBHa 2MQR.
3. Haiitu TpaekTopHIo 3apsHKEHHON YaCTUIIBI C 3apSA0M € U MacCOM m, JIBHDKYIIIEHCS B
IMEKTPOCTATUYECKOM I10J1€ U(r) =eQ/r , CO3/ITaBAEMOM HEIOIBHKHBIM 3apsI0M Q. JBuxymiascs

qacTuia o6na/:[aeT IMOJTHOH 3HCpFPICI>i E U KHHETHYCCKHM MOMCHTOM L . KakoBo MuHNMansHOE
PACCTOAHUEC OT 4aCTUIBI 10 CUJIOBOT'O I_ICHTpa?

Bapuanr 3a DAMUTHSA..eeeeneeene.
1. Omnpenenuth TPaeKTOPUIO JBUKEHUS MaTepUAIbHOM TOUKH, HMEIOIIEH MOJHYI0 BSHepruro £ U
KWHETHYECKHI MOMEHT L B mosie chepruecKu-CHMMETPUIHON MTOTEHITUATILHON MBI

0 r>R

U (r) = .
-U, r<R
2. YacTuua aBrxeTcs B CHIIOBOM nojie U (r) =—a/r*,tae a>0.Ilpu Kakux 3HAUEHMAX MapaMeTpa o

4acTHIla, 001a1aronas KHHETHIECKIM MOMEHTOM, HE paBHBIM HYJIO L # 0, MOXKET JOCTUYb
CHJIOBOTO IIEHTpa?

3. TloTok "acTull pacceuBaeTCsl Ha CUIIOBOM IICHTPE U(r) =a/r*, a>0.Haiitn mudpdepenupmansHoe
CeUeHHE paccesiHusI B TeJIeCHbIN yroi do/ dQ.

Bapuant 30 LOF 1Y 170) 071 CH

1. OmpenenuTh TPaeKTOPHUIO IBMKEHHUSI MaTepUANbHOM TOYKHM, HMEIOIIEH IOJHYI0 BSHeprutro E u
KHHETHYECKUI MOMEHT L B mosie chepruecku-ciMMETpUYHOTO MOTEHIUAIBHOTO MOJIS.

0 r>R

U (r) = .
+U, r<R
2. Yacrtuia gsmxercsa B cHioBoM moie U (r) =—al/r",roe a>0. [Ipn kakux 3HaYEHUSIX MapameTpa n

Y4aCcTUIa, 00TaAA0Iasi KHHETHYECKAM MOMEHTOM, HE PaBHBIM HYJI0 L # 0, MOXKET JOCTHYb
CHJIOBOTO LIEHTpa?

3. ToTok yacTHIl paccemBaeTcs Ha cunoBoM nentpe U(r)=—a/r’, a > 0. Haittn nuddepennumansHoe
CCUYCHHUE pacCesiHUs B TEJECHBIH yroi do/dQ.

Bapuanr 6a LOE 1110071 PR

1. Touxka MojJBeca JBOMHOI0 MaTeMaTHYSCKOr0 MasTHUKA @) X(t) I
COBCPIIACT T'OPHU30HTAJIBHBIC KOJIeOaHHus 10 3aKOHY

X(t)=A-sin Qt . CocraButh QpyHkumio Jlarpamka
CHCTEMBI U 3aIliCcaTh YPABHEHUS JBUKECHHUS IS MAIIBIX ;
KOJIEOAHNH MasTHUKOB. y

KaTUThCsI 0€3 MPOCKaIb3bIBAHUS 110 TOPU3OHTAIBLHOM noBepxHOCTH. K ocn
UITHH/pA TPUKPETICHa HeBeCcoMasi HepacTsHKUMasi HUTh JUTUHOI |, k
—N CBOOOJHOMY KOHITYy KOTOPO#i IpukperuieHa Oycunka maccoit m. I[pu
g (24
m

L/\K ‘M 2. CIutomrHoOM OAHOPOIHBIN IMIIMHIP Maccoi M u paguycom R moxer




3.

JIBUKEHUH OyCHHKA MOXET K0Je0aThCsl TOMhKO B TiockocTu Oxy. OCh IIMIMHIPA CKPEIUIeHA C
HEBECOMOU MPYKUHOM KECTKOCTH K, IPYTror KOHEI KOTOPOUM MPHUKPEIUICH K HEMOJBHKHOM OIope.
CocraButh QyHkuuio Jlarpanka, ypaBHEHHs IBUKCHUS U YKa3aTh MIEPBbIC HHTEIPAJIbI CUCTEMBI.

CocraBuTh QyHKIUIO U ypaBHEHHs Jlarpanxka 3apsiia € MacChl m B OJJHOPOJTHOM MarHUTHOM I10JIe

A=(yH/2,—xH/2, 0)

H (B xanuOpoBKe BEKTOPHOTO MOTEHITHAIIA ) ¥ BJIEKTPUYECKOM I10JI€

E= —(ax, ay, 0), a>0_ Haiirn Bce IIepBbIC UHTETpaibl ypaBHeHuu Jlarpanxka. Hailtu 3akoH
. - r\0)=r,
JIBYDKEHUS 3apA/a, €CIIH B HAYAIbHBIH MOMEHT BPEMEHH L = 0 paauyc BEKTOpP YaCTHULIbI ( ) o,

F(O) =T
a BEKTOP CKOPOCTH .

7.2 TunoBble KOHTPOJIbHBIE 3aJIaHUS WJIH HHbIe MATEPHAJBI [JIsi MPOBEIEHUSA
NMPOMEKYTOYHOM aTTeCTalMU.

- AJIs1 OK3aMCHa

10.

11.

12.

13.

Borpockl a3k3aMeHaIMOHHBIX OUIIETOB.
OcHoBHas 3anaya tuHaMuKU. [1epBble 1 BTOpbIE MHTETPAJIbI IBUKEHUS.

Kunematuka tBepioro tena. Yucio creneHeit cBo0601b1. Yiisl Ditsiepa. YTriaoBasi CKOPOCTb
TBepaoro tena. Kunematuueckue ypaBHeHus Jitiiepa.

OO11iee penieHue 3a1a4u IMHAMUKHA OJTHOMEPHOI CUCTEMBI ¢ MHTETrpasioM 3Hepruu. KauectBeHHoe
uccieioBaHue: 001acTh IBUKEHUS, 0COObIe TOUKH. JIBIKeHHE BOIU3U 0COOBIX TOYEK.

TeH30p nHEpLUYU TBEPIOrO TEJIA U €0 CBONCTBA.

JIBu>kKeHMe 4acTull B IEHTpaIbHO-cUMMeTpuyHOM Mosie. [lepBrie nnterpasnsl. Ob1ee pernieHme
3a/71aud B kBagparypax. OCHOBHbIEC CBOMCTBA penieHui. OUHUTHOE U MHPUHUTHOE JIBHKCHHUS.

JIBI>KeHHEe CUMMETPUYHOTO TBEPOTO Tejla ¢ OJJHON HEeTOABHKHON Toukol. /IluHamMudeckue
ypaBHEHHU Dilyiepa U UX UHTErpaibl (ciayyail Jitnepa).

JIBM>KEHME 4acTUILL B IEHTPaJIbHO-CUMMETPUYHOM IoJie. KauecTBEHHOE MCCIIEJOBAHNE JBUKCHHUS
B LIEHTpaJbHO-cUMMeTpuyHOM moJie. Kinaccuduxamus tpaekTopui.

Meron Jlarpanxa B Teopun TBepaoro rena. @ynkuus Jlarpanxka TBEpIoro tena ¢ OQHOU
HEIOABUKHOW TOYKON B OJTHOPOJIHOM ITOJIE TsKECTHU. [IepBble MHTETpabl.

@ynkuus Jlarpanxka, ee crpykrypa. Tunsl cui, onucbiBaeMble (pyHKIuen Jlarpamxka.
O06o0011eHHas MOTEHIIUATbHAS SHEPTHS.

WuTerpanbHble IPUHIMIBI MeXaHUKH. [[puHIIMN HauMeHb1ero aeicTBus. MoanduupoBaHHbIH
npuHUMN ['aMIIbTOHA.

Cucrema CBO6OI[HLIX MaTCpHUaJIbHBIX TOYCK. BHYTpCHHI/IC M BHCIIIHUE CHIIBL. 3aKOHBI N3MCHCHUS U
COXpPAaHCHUS UMITYJIbCAa, MOMCHTA UMITYJIbCA U DOHEPTHUU CUCTEMBI TOYCK.

BriBon ypaBHeHuii Jlarpanska u3 BapuaniMoHHOro npuHuuna ['amunerona-OcTporpaackoro.
HEOJIHO3HAYHOCTh QyHKIMH Jlarpanka. KoBaprantHocTh ypaBHeHui Jlarpanxa OTHOCUTENBHO
TOYEYHBIX MPEOOPA30OBaAHUMA.

3amaua aByx ten. [lpuBenennas macca. iuterpanbl NBIKEHHS.



14. YpaBuenus Jlarpanka B He3aBUCUMBIX KOOpAMHATaX (2 pona). BeiBog u3 00miero ypaBHEeHHS

MCXaHUKH.

15. I[BI/I)KGHI/IG CHUCTCMbI TOUCK TP HAJIOKCHHBIX CBA3AX. l'ononoMHbIC CBSI3H. 3aKOHBI H3MCHCHUS M
COXpPaHCHU UMITYJIbCAa, MOMCHTA UMITYJIbCAa U DOHEPTUHU CUCTEMBI TOYCK IIPHU HAJIMYUU CBsI3CH.

16. Kanonunueckue ypaBHeHus u nepemennsle. @ynkius ['amunsrona. [Ipeobpazosanue Jlexanapa.

17. O600meHHbIN UMITYJIbC U 00001IeHHas YHeprus. [lepBbie nHTETpanbl ypaBHeHu# Jlarpanxa.

18. YcroitunBocts 1o JlsmynoBy. @ynkuus Jlamynosa. Teopema JlsamyHoBa 00 ycToitunBocTr
nBmkeHusi. CoOcTBeHHBIE 4acTOThl. HopMasbHbIE KOOPMHATHI.

19. l'amunbTOHOBBI cucTeMbl. Kanonnueckue ypaBHenus. CkoOku I[lyaccona. Teopema Ilyaccona

20. Merop Jlarpanka B TuHaMHKe TBEpAOTO Tejia. CUMMETPUYHBIN BOJYOK C OJTHON HEMOABHUKHOM

TOYKOM B OIHOPOJHOM I10JIC TAXKCCTH.

21. I/IHTCrpI/IpOBaHI/IC ypaBHeHI/Iﬁ HrroToHa B cucteMax ¢ uacanbHBIMUA TOJTOHOMHBIMU CBSI3SIMU.

22. Kanonmndeckue rpeodpazoBanus. [IpousBosmme GyHKIINN KaHOHHYECKUX MMPEoOpa30BaHMIA.
WHBapuaHThI IpeoOpa3OBaHU.

23. Ypasuenue ['amunbTona- Ako0u. [Tonneiii uaterpan ypasHenus ['amuinbprona-Skoou. Teopema
SAxobu. Meton pa3nenenus nepeMeHHbIX B ypaBHeHuH [ amuiibToHa-SIK00u.

24. TlepemeHnHbIe "neiicTBHE-yroi" OJHOMEPHOU 3a1a4e. BBenenue nepeMeHHbIX "neiicTBre-yron" B
CHUCTEME C S-CTEMEHSIMH CBOOOIBI U METO/1 pa3/ieJiCHUs TePEMEHHBIX.

HIKAJIA U KPUTEPUU OLIEHUBAHMUS pesyabraTtoB 00yuenus (PO) nmo gucuunianne (MoayJim)

OreHka 2 3 4 5
POn
COOTBETCTBYIOLIHE
BUIBI OIICHOUHBIX CPEJICTB
3Hanus OtcyrctBue | @®parmeHTapHbIE O6u1ne, HO HE CdopmupoBaHHbIE
(0oomawnue 3a0anus) 3HaHUH 3HAHUS CTPYKTYPHUPOBaHHEIE CHUCTEMaTHUYECKHUE
3HAHUS 3HAHUS
Ymenus OTtcyTcTBHE B nenom B nenom ycnemsoe, HO VYcnemsoe u
(konmponvHbie pabombt) yMEHHH YCIIEITHOE, HO HE | COAEpIKalllee OTAEe/IbHbIE CHCTEMaTHYeCcKOoe
CHCTEMaTHYECKOe npoOesbl yMeHHe yMeHHe
yMeHHe (morryckaeT HETOUHOCTH
HETIPUHIUITHATIBHOTO
Xapakrepa)
Hasbiku OtcyTcTBHE Hanuuue B uenowm, CdopmupoBaHHEIE
(BJIaJIeHUsI, ONBIT JeATeILHOCTH) HaBBIKOB OTAEIBHBIX c(hOopMUpPOBaHHbIC HaBBIKH (BJIaICHUS),
(ax3zamen) (BnaneHuni, HaBBIKOB HaBBIKY (BJIa/ICHUS), HO MIPUMEHSIEMBIE ITPU
OTIBITA) (Hamuuue HCIONb3yEMbIE HE B pelieHny 3aga4
(bparmeHTapHOTO aKTHBHOH (opme
OTIBITA)

8. PecypcHoe obecnieueHune:

— IlepeyeHb OCHOBHOW U JONMOJHUTEILHON JTHTEPATYPHI

1. Crpenxos C.II. Mexanuka / C.I1. CtpenkoB. — 4-e uzn. crep. — M.: Jlanp, 2005. — 560 c.
2. Hponos U.E. 3amaun o o6miet pusuke: Yuedbnoe nocodue / N.E. Uponos. — 15-e uzn.

crep. — M.: Jlans, 2018. — 420 c.




3. Jlannay JI.A., JIu¢pmumu E.M. Teopernueckast pusuxa B 10 1. T 1/ JI./1. Jlangay, E.M.
Jludmu. — 6-e uzg., crep. — M.: @uzmatiur, 2007. — 224 c.

4. Tlarauuxuii E.C. u ap. COopHuK 3a1a4 no ananutuieckoilt Mmexanuke / E.C. IIsaTHukuit u ap.
— M.: ®usmatiut, 2002. — 400 c.

5. Crpenxon C.I1. BBenenune B Teoputo konedbanuit. / C.I1. Crpenkos. — 3-¢ u3a. crep. — M.:
JIanb, 2005. — 440 c.

—  Onucanue MaTEePUHAIBbHO-TEXHUYECCKOI'0 odecnevyeHUs .

—  VyeGnblii kabuner Nel73, (40,71m2)

—  VYu4ebHbIx cTosioB — 9 mrT., cTynbeB — 19 mir.,
— 3-X cTBOpUaTas J1ocka g mena — | mr.,

— Cron nns npenogasarens — 1 mrT.

— CrauuoHapHbII 3KpaH AJ1s IpoekTopa — 1 mir.

9. CooTBeTcTBHE Pe3yabTATOB 00yueHHs 10 JaHHOMY dieMeHTY OIIOII pesyabratam
ocoenusi OIIOII yka3zano B o01eii xapakrepuctuke OIIOIL.

10. S3bIk NpenogaBaHUs PyCCKUM.

11. IlpenoaaBartenb (MpenoaaBaTeIn).

Jonent kadeapsl Gu3nku U reoPU3NKH, KaHAUIAT PU3NKO-MaTeMaTHUeCKuX Hayk Hukosmai
Bopucosuy Kochix.
Crapuuii npenoaasarens Kadeapsl pusuku u reopuzuku Aujapeit BanepreBuu Cyanumos.

12. ABTOp (aBTOPBI) IPOrPaMMBI.

HouenT xadenps! GpuU3MKH U reoHU3nK, KaHAUIAT PU3NKO-MaTeMaTHYecKuX HayKk Hukomai
bopucosnu KochbIx.




Ipunooicenue

O®OPMJIEHUE 5K3AMEHAIIMOHHOI'O BUJIETA
AJIA ITIPOMEXKYTOYHOHU U UTOI'OBOU ATTECTALIMU,
MMPOBOAUMOU B ®OPME YCTHOI'O 3K3AMEHA

®opmar (B 3aBUCUMOCTH OT KOJIMYECTBA BOIPOCOB, HAJTMYMUS MM OTCYTCTBUA 3a7a4 U T.11.) A-5 unu A-6

OUJINAJI MOCKOBCKOI'O TOCYJAPCTBEHHOTI'O
YHUBEPCUTETA nmenn M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenne 01.03.02 TTpuxiiagaas MareMaTnka U HHQOpMaTHKa

(udp (uudps) ¥ Ha3BaHUe (Ha3BaHUs) HANIPABJICHUS (HANPABJICHHIT) MOATOTOBKH)

VYuebnas qucuuminga Knaccuueckast MEXaHHKa

Cemectp 3
DKk3aMeHalluOHHLIN OuneTr Ne 1
1. TeH30p UHEPIIUHU TBEPJIOTO TEJIa U €r0 CBOMCTRBA.
2. VYpaBuenus Jlarpanka B He3aBUCUMBIX KoopAuHaTax (2 poaa). BeiBoa u3 obmiero
YPaBHECHUSI MEXAHUKH.
3.

HuTer PUPOBAHUC ypaBHeHI/Iﬁ HrroTOHA B cHCTEeMaXx C WIeaTbHbIMU TOJIOHOMHBIMU CBSI3IMI.

VYTBepK/IeHO Ha 3aceAaHlH Kadeapsl,
poTOKOJI Ne OT « » 20 r.

3aB. kadeapoii (D.1.0)

[TpemomaBaTesns (@.1.0.)




