degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEA0BATEIbCKHI YHHBEPCHTET)»

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouasi nporpaMma qTMCHUNIUHBI (MOTYJIS)

10 AMCIMILINHE: AnHanuTrndeckas MEXaHUKa
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
Kadeapa TeOpeTUIECKON MEXaHUKH

Kypc: 2

KBau(pukanus: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
3 (ocenHuit) - Jxk3aMeH

4 (BeceHHwmil) - Dx3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonmuecTBo KOHTPOIBHBIX pa0oT, 3a1aHuil: 8

[Iporpammy coctaBuiIu:

H.W. AmenbkuH, a-p $Hu3.-Mart. HayK, JOLEHT, podeccop

M. Axmrymajy, kKaua. Gu3.-MarT. HayK, CTaplInid perno/aBareib
B.A. Ko3eMuHbIX, KaHa. GU3.-MaT. HAyK, JIOICHT

A.B. Caxapos, kasJl. u3.-Mar. HayK, JIOIIEHT

C.B. CemenisieB, kana. ¢pu3.-MaT. HayK, JIOICHT

B.B. Cugnopenko, a-p puz.-mar. Hayk, npodeccop, mpodeccop
C.B. Coxonog, 1-p ¢u3.-MaT. HayK, 3aBEIyIOIINH Kadeapoi

[Iporpamma obcyxieHa Ha 3acefiann Kadenpsl TeopeTudeckoid Mmexanuku 11.09.2024



AHHOTANMA

AHanuTnyeckass MeXaHuKa SBIISETCS OIHON U3 (yHAaMEHTaIbHBIX AUCIMIUIMH €CTECTBEHHOHAYYHOTO IHKIIA.
Ee wm3ydeHuwe wmmeer ompenensiomiee 3HaYCHUE TSI (OPMUPOBAHUS HABBIKOB M MBIIUICHUS OyIyIIux
MH)KCHEPOB U HAayYHBIX PaOOTHUKOB. AHAJIMTHYECKAs: MEXaHNUKA KakK pa3zien (GU3UKH JaeT MpelCTaBIeHue o0
OCHOBHBIX 3aKOHaX npupoasl. [Ipu 3ToM OHa 00y4aeT MOCTPOCHUIO MaTeMaTH4eCKUX Mojeield O0OBEKTOB
UCCIIEOBAaHMUA. DTH MOJENHN 3aTe€M M3y4daroTcs IPHU MOMOIIM W3BECTHBIX MATEMaTHYECKUX METOIOB, MPEKIe
Bcero, Teopun auddepeHraibHbIX ypaBHEeHHH. B psme ciydaeB MareMaTHYeCKHe METOIBI CICIHAIbHO
pa3pabaThIBalOTCS Ul MTOCTABJICHHBIX 33/1a4 MEXAaHWKH; B 9TOM CMBbICIIC aHAJMTUYECKAsh MEXaHHUKa SIBIISETCS
MCTOYHHUKOM HJICH JUTS pa3sBUTHUS Psia pa3esioB MaTeMaTHKU U TECHO C Hel cBsi3aHa. MHOTHME MEXaHUYECKUE
MOJIENIH U METOJIUKA MX UCCIIeOBaHHs 0000maroTcst  3(()EKTUBHO UCIIOIB3YIOTCSI B TEOPETUICCKON U3UKeE,
NPUMEHSIOTCS B XUMUH, OUOJIOT U, SKOHOMHKE H T.JI.

OnHoil U3 1enel HacTOSALIETO Kypca siBisercs Oojee TryOokas mMpopabOTKa OCHOBHBIX 3aKOHOB M METOIOB
MEXaHUKHU, KOTOpbIe MU3yYaInCh CTyACHTaMU B Kypce obmei ¢pusuku. Tak, moxpoOHO u3ydaeTcs KHHEMaTHKa
U, B YaCTHOCTH, KMHEMAaTHKa TBEPAOro Tejla, YTO HEOOXOOMMO NPH COCTABICHHUH ypPAaBHEHWH JABHKCHHS
CHCTEM pa3JIMYHOTO THIA, U3Yy4aeMbIX B aHATUTHYECKON MexaHHKe. JloCTaTouHO MoApOoOHO paccMaTpuBaeTCs
JMHAMHUKa TBEPJOTO TeJla C HETOABMKHOM TOYKOM, COCTABIIAIOIIAsA EHTPAIBHYIO 4acTh AUHAMHUKHU TBEPAOIO
TeJla — OAHOTO U3 OCHOBHBIX OOBEKTOB M3yueHMs B MexaHHKe. COBEpIICHHO HOBBIMH SIBISIOTCA [UIS
CTYZICHTOB DPAa3/eibl JIATPAHXKEBOW M TaMHUJIBTOHOBOM MEXAHMK, MO3BOJSIOIIMX AJIS JOCTAaTOYHO IIMPOKOTO
Kjacca cucrteM (hopMaaM30BaTh MPOLEAYPY COCTaBiIeHUS IU(PQEepeHIINATbHbIX YpaBHEHUI ABMKECHUS U
Mpeajaraomye MeToAbl MX HCCIeNoBaHUsA. BecbMa MOJME3HBIMH B NPWIOKEHHUSAX SBIAIOTCS Ppa3eiibl
raMIWJIBTOHOBOM MEXaHHKH, H3YyYalollhe TEOpUI0 KaHOHWYECKHUX IpeoOpa3oBaHUil, a Takke ypaBHEHHE
I'amunbrona — SkoOu. PaccMaTpuBaroTCsl MOMOKEHHS PABHOBECHSI CHCTEMBI M METOABI MCCIECIOBAHUS MX
ycroiiunBocTd. K mocieaHuM OTHOCSTCS TeopeMmbl IpsMOro Meroaa JIsamyHoBa, a Takke HCCIIElLOBaHHE
YCTOMYMBOCTH TIO TEpPBOMY NpUOMIKEHHIO. PaccMaTpuBaloTCsi  ABMXKEHMS KOHCEPBATHUBHBIX U
JMCCUNATUBHBIX CHCTEM B OKPECTHOCTH IOJIO)KEHHH PaBHOBECHS, BBIHYKACHHBIC KOJICOAHUS CHCTEMbI IPU
HaJU4YUHA BHEIIHUX NMEPHOAMYECKUX W HEMEPUOJUYECKHX BO3JIEHCTBUI. BaXxHON cOoCTaBHOM 4acThiO Kypca
SBJISIETCS] M3y4YEHHE BapHUAIlMOHHBIX NPUHIMIOB MEXaHUKH, KaK AU(p(epeHINaNnbHbIX, TaK U UHTETPaJbHbBIX
(mpunumn [lanambepa — Jlarpanxa, NPUHOMII BUPTYaJIbHBIX MEpEMEIICHWH, NpuHOMUN [ amMuibrona —
Octporpajackoro). [IpuHIMIBEI MEXaHWKH TO3BOJISIIOT — WCCIIEAOBATh OOIIME CBOWCTBA  JBMIKEHHIA
MEXaHMYECKUX CHUCTEM, a TAK)Ke IOJIy4aTh PA3NHM4YHBIE THIIBI YPaBHEHUN aHAINTUYECKOW MEXAHMKH; HUX
00001IeHNe HUrpaeT BAXKHYI pPOJb B MEXAaHUKE CIUIOIIHBIX Cpel, TEPMOAWHAMUKE, 3JIEKTPOIMHAMHKE,
KBaHTOBOI MEXaHUKE, TEOPHUH OTHOCUTEIBHOCTH U AP.

1. leau u 3apauu

eap AUCUMNIMHBI

Nzydenne Tex oOIIMX 3aKOHOB, KOTOPHIM MOJUHMHSIOTCS IBXKCHUE U PABHOBECHE MaTePHAIILHBIX TE U
BO3HHUKAIOIIME MPU 3TOM B3aUMOJICUCTBUS MEXKIY TEIaMH, a TakKXKe OBJIaJCHUE OCHOBHBIMU
aJIrOpuTMaMH HCCIIEOBAaHUS PABHOBECHS M JBMKCHHS MEXaHHMUECKMX cucTeM. Ha maHHON ocHOBe
CTAHOBUTCSI BO3MOXKHBIM [OCTPOCHHE U MCCICIOBAHUE MEXAHUKO-MAaTEMaTUYECKUX MOJEIEH,
aJICKBATHO OIHCHIBAIONIUX Pa3zHOOOpa3Hble MexaHW4yeckue siBieHus. [loMrMo 3TOro, MpH H3Y4YeHUH
AHAIMTHYECKONM MEXaHWKH BBIPAOATHIBAIOTCS HABBIKM IPAKTUYECKOTO MCIOIH30BAHUSI METOJOB,
MpeIHa3HAYeHHBIX JIJIS1 MaTeMaTHUYEeCKOTO MOACIMPOBAHUA JBUKECHHS CUCTEM TBEPBIX TEI.

3agauu AU CHUIIHHBI

1. W3ydyeHne MexaHWYECKOW KOMIIOHEHTHI COBPEMEHHOW €CTECTBEHHOHAYyYHOH KapTHUHBI MHpA,
MOHATHI M 3aKOHOB MEXAHUKU.

2. OBJ'Ia,I[eHI/Ie BaXKHEHIITNMUA MCTOAaMU PCHICHUA HAYUYHO-TCXHHUYCCKHUX 3a/a4 B obactu MCXaHHUKH,
OCHOBHBIMH aJITOPUTMAMU MATEMATUYCCKOI'0O MOACIUPOBAHUA MEXaHNYCCKUX SIBJICHUM.

3. ®opmupoBaHHME YCTOWYMBBIX HAaBBIKOB MO0 TNPUMEHEHHIO (YHIAMEHTANBHBIX ITOJIOKEHHUN
aHAJIMTUYECKOH MEXaHMKM IIPU HAyYHOM aHaJu3€ CUTyallull, ¢ KOTOPbIMM HH)KEHEpPY NPUXOAUTCS
CTaJIKMBAThCS B XOZE CO3JaHUsI HOBOM TEXHUKH U HOBBIX TEXHOJIOTHUH.

4. O3HaKOMJICHUE CTYACHTOB C UCTOPUEH U JIOTUKOW Pa3BUTHS aHAIUTHIECKON MEXaHUKH.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




YK-1 CriocoGeH ocymiecTBIsITh MOKCK, VYK-1.1 AnanusupyeT 3aaady, BBIJIEsS 3TAIbl €€ pPellieHus,
KPUTHYECKUH aHaJN3 U CUHTE3 HHPOpPMaUK, |OCHCTBUSA MO PELICHUIO 3a1a4l

MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

OIIK-1 CriocobeH npuMeHsTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH
[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  HOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pU3HKH

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETB:

. AKCMOMAaTUKy KJIACCUUECKON MEXaHUKH.

. KuHeMaTnky TOUKM M TBEPAOTO TENa, METOX CIOKHOTO JABH)KEHUS.

. OCHOBHBIE AMHAMHUYECKHE BETMUUHBI U TEOPEMBI 00 NX N3MEHEHHU.

. OCOOEHHOCTH JBM)KEHUS] MaTEepUAIbHON TOYKH B LIEHTPAJILHOM II0JIE.

. OCHOBBI IMHAMUKH TBEPJOIO T€Ja, IOHATUE O TEH30PE UHEPLIUH.

. YpaBuenus Jlarpanxka, uMeTh MOHATHA 00 0000IIEHHBIX KOOPAWHATAX, CKOPOCTSX U CHJIaX.

. YCIIOBUS PABHOBECHS MEXaHUYECKONUX CHCTEM.

. YCII0BUS yCTOMYMBOCTH PABHOBECHUS MEXaHUYECKUX CHCTEM.

. Oco0eHHOCTH JBIDKEHUS MEXaHMYECKHX CHCTEM B Majoil OKpPECTHOCTH YCTOWYMBBIX MOJIOKEHHH
paBHOBECHS.

10. Meton ¢ynknuii JlsmyHoBa.

11. OcoGeHHOCTH IBMXKEHHUS CHCTEM B Clydae BO3ACHCTBUS HAa HHUX BHEIIHUX T'apMOHHUYECKHX
(OTHOCHUTENIFHO BPEMEHH) CHJI.

12. Kanonunueckue ypaBHenus [ amunsrona, ckooku Ilyaccona, mepBbie HHTETPaJIbL.

13. BapuanuoHHbIi npuHIUN [ aMuIbTOHa.

14. OcHOBHBIE HHTETPAJIbHBIC HHBAPUAHTHI TAMHJIBTOHOBBIX CHCTEM.

15. ITonsTHE 0 KAaHOHUYECKHX NpeoOpa3oBaHusaX. Kputepun kKaHOHUYHOCTH.

16. YpaBuenne ['amunbsrona- Axoowu.

0NN B W~

Ne)

1. Mcnonp30BaTh MaTeMaTUYECKUH amnapar Uil peleH!s] KOHKPETHBIX MEXaHUUECKUX 3a/1ad.

2. CocTaBisiTh U aHANM3UPOBATH YPaBHEHUS JU(PPEepeHINATBHBIX U TEOMETPUUECKIX MEXaHMYECKHX
CBSI3EH.

3. 3anuceiBaTh BBIPAKEHHUSI OCHOBHBIX KMHEMATHYECKUX M JUHAMUYECKUX BEJIMUYWH B KOOPAMHATHON
dopme.

4. CocTaBnsiTh ypaBHEHHs MIBIKEHHS MEXAaHHMYECKOW CHCTEMBI, HCIOJb3YS OCHOBHBIE TEOPEMbI
JUHAMUKH.

5. Pemarp cnenuanbHble 33a4d KJIACCUYECKON MEXaHUKU (IBHKEHHE TOYKU B IICHTPAJIBLHOM IIOJE,
JBUKEHHE TBEP/IOTO TeJla C OAHON HEMOABMYKHON TOUKOH ).

6. CocTaBnsTh M aHAIM3UPOBATh ypaBHEHUs Jlarpanska, HAXOJUTh UX MEPBbIC HHTETPAJIBI.

7. OnpenensTs MOJ0KEHUS PaBHOBECHSI MEXaHUYECKUX CUCTEM U UCCIIE0BATh UX HA YCTOHYHUBOCTD.

8. MHccnemoBaTh MOBMKEHHMS MEXAHWYECKHX CHUCTEM B OKPECTHOCTHM YCTOWYMBBIX ITOJIOKEHUH
paBHOBECHS.

9. CocTaBnsTh U UCCIIEAOBATh KAHOHWYECKHE ypaBHEeHUs | aMuibTOHA

10. Hcnonp3oBaTh amnmnapaT BapUallMOHHOIO HCUMUCIEHHMS B 3ajJadax HAXOKICHHUs IPSIMOIo IyTU
MEXaHHYECKON CHCTEMBI.

11. 3anuchlBaTh HHTErPAJIbHBIE HHBAPHAHTHI FAMUIIBTOHOBBIX CUCTEM.

12. CocraBnare ypaBHenus | 'amunsrona-fkoOu. B ciydae paszaeseHus] mepeMEHHBIX YMETh pelIaTh
9TU ypaBHEHMUSL.

BJIAJIETD:




1. HaBbIkaMu 3anycy KHHEMAaTHYECKUX CBA3EH, HAIOKEHHBIX HA CUCTEMY.

2. HaBpikamMM TpHMEHEHHMsS OCHOBHBIX TEOpeM JAWHAMHKH, ypaBHeHWW Jlarpamxka W ypaBHEHUU
['amunbTOHA 1S TONTyYeHHsI ypaBHEHUH JBHXKEHUS B KOOPIMHATHOMN (hopMe.

3. MaremMaTH4eCcKHM armnapaTroM, HEOOXOIMMBIM JAJIsl PEIICHHs M UCCIEA0BaHNS YPaBHEHUH JBHKEHUS
CUCTEMBI.

4. HaBpikamMp pa0OOThl B pas3IMYHBIX MPOTPAMMHBIX CHCTEMaX, IO3BOJISIONIMX OCYIIECTBIATh
AHAIMTHYECKOE M YMCIIEHHOE UCCIIE0BAaHN MAaTEMATHKO-MEXaHUUECKUX MOJIETIEH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 AKcroMaTHKa KJIacCHYECKOM MEXaHUKHU 2 2 4
2 Kunemaruka Toukn 2 4 4
3 Kunemaruka tBepaoro tena (KMHEMaTHKa 4 4 6
CHUCTEM OTCUETa)
4 Anrebpa KBaTepHUOHOB 4 4 6
5 OcHOBHBIE TEOPEMBI TUHAMUKH 4 4 8
6 [Br>xeHHEe MarepualdbHOM TOYKUM B ) ’ 3
LEHTPaJIbHOM I10JIe
7 JluHamuKa TBEpIOro Tena 6 4 6
8 JlnHamuKa cUCTEM NEPEMEHHOTO COCTaBa 2 2 2
9 JlarpanxeBa MexaHMKa 4 4 6
10 VYcnoBust  paBHOBecHs — MarepHalbHOU ) 5 4
CUCTEMBI
11 YeroitunBocTh 4 4 5
12 Masnble KosnebaHMs  KOHCEpPBAaTHBHBIX 4 4 5
CHCTEM
13 Bomyxnennsie kosneOanus. YactoTHbie ) 5 5
XapaKTEPUCTUKH
14 | YpaBHenus ['ammibToHa 4 4 4
15 IlepBble  uHTErpanbl  raMHJIBTOHOBBIX 4 4 4
CHCTEM
16  |BapumanuoHHBIN npuHIUI ["'aMUIBTOHA 4 4 4
17  |MHTerpanbHble MHBAPUAHTHI 2 2 4
18  |Kanonuueckue npeoOpa3oBaHUs 2 2 5
19  |YpaBuenue I'amunsrona—Skoou 2 2 5
Hroro yacos 60 60 90
[TonroToBka K 3K3aMeHy 60 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)

1. AkcuoMaTHKa KI1acCUYeCKOU MEXaHUKU




[TocTynarel kimaccuyeckoil MexaHuku. MHepruanbHble cUcTeMbl oTcyeTa. [loHsATHE cuibl. 3aKOHBI
Herotona. IIpeoOpazoBanus ["anunes. [lonstre 06 MHBapHaHTHOCTH M KOBAPHAHTHOCTH yPaBHEHHIA.

2. KunemaTtnka TOUkH

TpaexTopusi, CKOpPOCTb, YycCKOpeHue. EcrecTBeHHBIH (compoBokiaromuii) TpexrpaHHuk @pene.
PasnoxeHne CkOpoCcTH U YCKOPEHUS B OCSX COIIPOBOXAAIOLIEro TpexrpaHHuka. Kpuponunelinble
KOOPJIMHATHI TOUKH U JIoKanbHBIN 0a3uc. Koaddunuents: Jlisme. Pasnoxkenne ckopocTu U yCKOPEHHUS
TOYKH B JIOKaJIbHOM 0a3uce. [IoHATHE 0 KOBapHAHTHBIX M KOHTPABApPUAHTHBIX BEKTOPaX U TEH30PAX.

3. Kunemaruka TBeporo Teja (KHHeMaTuKa CUCTEM OTCUETa)

Teepnoe Teno. PasnokeHue MBUKEHUS Tela Ha MOCTYIIATEIEHOE JIBIKEHUE U BpallieHUe (ABMKCHUE
C HEMOJBIYKHOM TOUKOH). YIiel Diijiepa, OpTOroHadbHbIe MaTpUIlbl U WX cBo¥cTBa. Teopema Ditnepa
0 KOHEYHOM ITOBOPOTE TBEPIOTO Tela C HEMOJABMXKHOW TOYKOW. Bekrop Diinepa. Bripaxenue st
3JIEMEHTOB OPTOTOHAIBHON MAaTPUIIBI Yepe3 MapaMeTphl ditepoBa nmoBopota. ClioykeHne TOBOPOTOB B
MaTpuuax. AKTHUBHAs U MACCHUBHAs TOYKU 3peHHUs. BEKTOp W omepaTop Majoro moBopoTa. YIoBas
CKOPOCTh W YIVIOBOE YCKOpeHHe TBepaoro Tena. KuHemarnueckue ypaBHeHus Ilyaccona g
OpPTOTOHATBHBIX MATPUII.

Pacripenenenust ckopocrell u yCKOpeHHE Todek TBepjoro Tena (popmynsl Ditiepa u Puanbca).
Kunemarndeckuii BUHT TBepaoro Tena. CilokHOE ABM)KEHHE TOYKM W TBEPIOTO Tena. BeraucneHue
CKOpPOCTEM M YCKOPEHUM TOYKM TPHU CIOKHOM JIBIDKCHUM. BBIYMCIEHHE YIIIOBOM CKOPOCTH U
YIJIOBOTO YCKOPEHHS TeJNa MpH CIOKHOM JBMxkeHnH. KnHemarnueckre ypaBHeHUs Diiepa.

4. AnreGpa KBaTepHUOHOB

Anrebpa KBaTepHHOHOB. KBarepHHOHHBIN CIOCOO 3aaHUS OPHEHTAMM TBEPAOTO Teia
(mpucoenunenHoe orobOpaxkenue). [lapamerper Ponpura—Iamunsrona. KearepHuonusie (hopmysbl
CIIOKEHUSI aKTHBHBIX M TACCUBHBIX TIOBOPOTOB. YpaBHeHuUs [lyaccoHa B KBaTepHHOHAX.

5. OCHOBHBIE TEOPEMBI TUHAMHKH

]_[CHTp Macc, UMIyJibC (KOJ'II/ILIGCTBO ,Z[BI/I)KGHI/IH), MOMCHT UMITYJIbCa (KI/IHCTI/I‘-IGCKI/II\/Il MOMCHT, MOMCHT
KOJIM4YCCTBA Z[BI/I)KeHI/ISI), KMHETUYCCKAasA OHEPrusA, BHCIIHUC W BHYTPCHHHUC CHUJIbI, MOMCHT CHJIbI,
QJICMCHTAapHAad pa60Ta 1 MOIODHOCTBb CHIJIBI. TeopeMa Kenwra. q)opMyna nepeHoca IoJrca It
MOMCHTa HMIIYyJIbCa. TeOpeMLI 00 M3MEHEHUH HUMITYJIbCa, MOMCHTAa HMITYJIbCa H KUHETUYECKOMN
OHCPIUr B MHCPIHUAJIBbHBIX CUCTCMAX OTCUCTA.

HOTCHHI/IaHBHBIe, TUPOCKOMMNMYCCKUEC, AUCCUIIATUBHBLIC CHIJIBIL. KpI/ITepI/Iﬁ INOTCHIHMAJIBHOCTH CHII.
KOHCCpBaTI/IBHBIe CUCTCMbI, 3aKOH COXPAaHCHUA SHCPIUU. HGI/IHepI_H/IaJILHBIe CHUCTCMBI OTCUYCTA, CHUJIbI
HWHEPIUH. OCHOBHBIE TCOPEMbI IMHAMUKHU B HCUHCPIHAJIBbHBIX CUCTEMAX OTCHETA.

6. JIBmkeHre MaTepruaIbHOM TOYKH B LIEHTPAIBHOM TI0JIe

3aKoHBI COXpaHEHUS NpU JABWKEHHMM TOYKH B LEHTpaJbHOM mosie. YpaBHenue bune. [lome
BCEMHMPHOTo TAroteHus. lcronp3oBaHue (a3oBoro moprpera Aias KaueCTBEHHOIO aHajIu3a
IBWDKEHUS. 3a/aua IByX Tell. YpaBHEHUE KOHMUECKUX cedeHni. 3akoHbl Kemepa.

7. IuHamuka TBEpAOTO Tea

I'eomerpus macc. TeH30p U IIUIICON HHEPLUHU TBepAoro Tena. [Ipeodpa3oBaHue TeH30pa HHEPLUUN
[Ipy1 IIOBOPOTE M NapajuieJbHOM nepeHoce ocel. Teopema Itoirenca-llIteiinepa nmis TeH3opa
nHepyy. I maBHbIe ocu nHepHyuK. KnHEeTH4eCcKnii MOMEHT U KWHETHYECKasl SHEPTUs TBEPAOTO TeNa.
[IpuBenenue cucteMsl cuil, AEUCTBYIOLIMX HA TBEPJOE TEJIO K JUHAMUYECKOMY BUHTY U €r0 YaCTHBIM
CITy4asm.



Junamudeckue ypaBHeHus Oinepa. [uddepennuansuple ypaBHEHHS IBWKEHHS CBOOOIHOTO
TBeproro tena. Ciyuail Diisepa; nepBble MHTErpajbl JBHKCHUS; TEOMETPHUUECKUE MHTEPIIpEeTalun
Mak-Kyminara u Ilyanco. Perymsphnast mpeuneccuss AMHAMHUYECKM CUMMETPUYHOIO Tejla B Cllydae
Oiinepa. uddepeHunanbable ypaBHEHHs [BUKCHUS TSDKEJIOTO TBEPAOrO Tela M HUX IEPBBIC
unTerpansl. Ciyuail Jlarpanka; nepsble HHTErpasibl IBUXKEHU. KauecTBEHHBIN XapakTep ABMKEHUS
Bosuka Jlarpamxka. @opmyna I MOMEHTa, NOAAEPKHUBAIOIIETO BBIHYKICHHYIO HPELECCHIO
JUHAMHUYECKA CUMMETPUYHOrO TBephoro tena. Ilpeneccus B ciyuae Jlarpanxka. Ilonstue o ciryyae
KosaneBckoii.

8. I[I/IHaMI/IKa CHUCTCM IICPCMCHHOI'O COCTaBa

TeopeMbl 00 HM3MEHEHHWM KOJIMYECTBA JABIKCHHS M KHHETHYECKOIO MOMEHTa sl CHCTEM
IIEPEMEHHOI0 cocTaBa. YpaBHeHue Memepckoro. @opmyna L{ronkoBckoro.

9. Jlarpan)xeBa MeXaHHKa

Kondurypaunonnoe MHOroo0pasue MEXaHN4eCKON CHCTEMBI. [Tapamerpusanus
KOH(UTYpaOHHOTO MHOrooOpa3usi — 000O0IIeHHbIe KoopAnHATHl. [loHATHE MeXaHWYeCKOW CBSI3H.
Knaccuduxanust cpsizeil. BupryanbHble W BO3MOXKHBIE NepeMelleHUs. [umore3a uaeanbHOCTH
cBs3eil. OOmIee ypaBHEHNE JUHAMHUKH JUISI MEXaHHYECKOW CUCTEMBI C HCaIbHBIMU CBA3SAMHU. UHCII0
cTeneHei cBoOOIbI TOJIOHOMHOM CHCTEMBI.

VYpaBuenust Jlarpamxka Broporo poma. O6oOmeHHble cuibl. Pynkumsa Jlarpanxka (JlarpaHxuan)
CHCTEMbl B Cllyyae IOTEHIMAIbHBIX CHJ. YpaBHeHMs Jlarpamka B HEHMHEPLUHAIBHBIX CHCTEMax
oTcuera.

CpoiictBa ypaBHeHWil Jlarpamka: KOBapHaHTHOCTb, CTPYKTypa KHHETHYECKOW OIHEPTHH,
HEBBIPOXK/IEHHOCTb, NpHBeAcHNEe K HopMaibHOH (opme Kommu. [ToTeHnmansHble, THPOCKONMUYECKHE,
JHMCCUNaTHBHBIE CcWiibl. O00OIIeHHBIN ToTeHIman. [lepBble HHTErpajbl JIarPaHKEBBIX CHCTEM:
MUKIMYECKUE UHTETpasibl, 0000IEeHHBIN HHTETpall s3Hepruu (naTerpai [lenanese—Akoon).

Cemecrtp: 4 (Becennuit)
10. YcnoBus paBHOBeCHS MaTepUAILHON CHCTEMBI

Omnpenenenre NOJI0XKEeHHs paBHOBecHs. KpuTeprii paBHOBECHS TOJJOHOMHBIX CTAIMOHAPHBIX CHCTEM
B TepMHHAX 00OOIIEHHBIX CHII. [IpHHIIMT BUPTyanbHBIX TEpEMEIIEHUH M €ro JI0Ka3aTelIbCTBO JUIs
CTAallMOHAPHOU CUCTEMBI.

11. YcTonunBoCTH

Onpenenenne ycToiiunBocTH 1o JIAMyHOBY, aCUMITOTUYECKOM YCTOHYMBOCTH M HEYCTOMYMBOCTHU
MOJIOKEHUSI paBHOBeCHs M Tpaektopuu. OOmme TteopeMbl 00 YCTOMYMBOCTH JIMHEHHBIX CHCTEM.
YcroiuuBOCTh cuCTeM ¢ MOCTOSIHHON Marpuueid. Kpurepuii Payca—I'ypeuna (6e3 nokasarenbcTsa).
[epBoiit Metox JIsimyHOBa uccnenoBaHust ycToluuBocTH. Teopema JlsmyHoBa 00 yCTOHYMBOCTH W
HEYCTOHYHMBOCTH 110 JTMHEHHOMY NPHOINKECHUIO.

Teopembl mpsiMoro meroma JldmyHoBa [Jii aBTOHOMHBIX CHUCTeM: TeopeMbl JlamyHoBa 00
YCTOMYMBOCTH, HEYCTOMYMBOCTH M aCHMITOTMYECKOHM YCTOMYMBOCTH, TeopemMa YeraeBa o
HEYCTOH4YMBOCTH, Teopema bapbammnna—KpacoBckoro 06 ycnoBHsIX aCHMITOTUYECKOM YCTOMUMBOCTH
1 HEyCTOWYUBOCTH.

Teopema Jlarpamxka—/upuxie 00 YCTOWYMBOCTH PaBHOBECHS KOHCEPBATHBHBIX MEXaHHYECKUX
CUCTEM. YCIIOBHA HEYCTOMUMBOCTM KOHCEPBaTHBHBIX CHCTEM IO KBaJApaTUYHOM YacTH
[OTEHLMAJbHOW 3Hepruu. BiusHue I'MpoCKONMYECKUX U JUCCUIIATMBHBIX CHJI Ha YCTOMYMBOCTh
paBHOBecus. Teopema 00 aCHMIITOTHYECKONM YCTOMYMBOCTH CTPOTO AUCCUTIATUBHBIX CHCTEM.
[lonsarue o 6udypkanusax. Cirydan norepu YCTOHYMBOCTH JAJISI CUCTEM, 3aBHCALIMX OT Iapamerpa.
JIBa cuieHapust OTEpH YCTOMYMBOCTH: AUBEPreHIMS U (raTTep.

12. Masble KonebaHusi KOHCEPBAaTUBHBIX CUCTEM



Manple koie0aHWS KOHCEPBATUBHBIX CHCTEM BOJM3M YCTOWYHMBOTO TIIOJIOKEHHSI PaBHOBECHS.
VYpaBHenue wactor. [naBHble (HOpManbHBIE) KoopauHarel. OOmiee pemenne. Ciydall KpaTHBIX
kopHe#. Ciy4aii HyJeBOTO KOPHS B YpaBHEHUH YacTOT.

13. BrinyxaeHnHbie koneOanust. YacTOTHBIE XapaKTEePUCTHKH

BreinyxieHHble KoeOaHusl IMHEHHON CTallMOHAPHON CUCTEMBI IO/ ICHCTBHEM TapMOHUYECKHIX CHIL.
YacTtoTHbIE XapaKTEepUCTHKH. SIBIEHMS pe30HAaHCA W AHTHPE30HAHCA (AMHAMHUYECKOE TalleHHe
KoneOanmit). Peakiyst TMHEWHOW CTAIIMOHAPHOW CUCTEMBI HA HETAPMOHUYECKOE BO3JICHCTBHE.

14. YpaBuenus ['amunbToHa

[Ipeobpazoanue Jlexxanapa. Ilepemennsie ['amunbrona. dynknus [amunbroHa. Kanonudeckue
ypaBHeHUs [ 'ammibToHa. OYyHKIMS ["aMIIIBTOHa KOHCEPBAaTUBHOM CHCTEMBI.

15. IlepBble HHTErpaNIbl TAMUIBTOHOBBIX CUCTEM

[lepBble wHTETpasibl TamMHIBTOHOBBIX cucteM. CkoOkm I[lyaccona. Teopema Sxo6u—Ilyaccona.
[lonmxenne mopsagka ypaBHEHHH lamMuiIbTOHA B Ciydae IMKJIMYECKHUX KOOPAWHAT, OTIEIUMBIX
KOMOMHAIWH 1 Ju1s1 0000IIEHHO KOHCEPBATUBHBIX CHCTEM. YPaBHEHUSI YHTTEKepa.

16. BapuanuonHsblil npuHIun [ 'aMunsToHa

[Heticreue no I'amunsrony. Bapuanus neiictsus 1o ['aMunsToHy B 3aj1a4€ C MOABUKHBIMU KOHLAMU.
Bapuaunonssiii npunuun ['amunsrona. IlpeoOpa3oBaHue jarpaHxuaHa Opu 3aMeHE KOOPOUHAT U
BpeMeHU. OCHOBHBIE MOHATHUS Teopuu Ipynn JIu: sapo, oneparop U MHBapuaHT rpyninsl. Teopema
Hérep.

17. UHTerpanbHble HHBApHUAHTHI

Unterpansusie wHBapuantel Ilyankape—Kaprana wu Ilyankape. OOpaTHble TeOpeMbl TeOpHUU
MHTErpaJIbHBIX HHBapHaHTOB. Teopema JIlnyBuiist 06 nHBapHaHTHOCTH (Pa30BOro 0ObEMa CHCTEMBI C
HyneBoll nuBeprenuueil. Coxpanenue (a3oBoro odObeMa raMHIBTOHOBOHM cuctembl. Teopema Jlu
XyawKyHa 00 HHTErpaJIbHBIX HHBAPHAHTAX IIEPBOTO HOPSIKA FAMUIBTOHOBBIX CHCTEM.

18. Kanonunueckue npeodpa3oBaHust

OmnpeneneHue KaHOHMYECKMX  HpeoOpa3zoBaHuil. Kpurepuii KaHOHMYHOCTM B TEpMHHAX
npousBomamux GyHkumid. Bunel npomsBogsimux ¢yskuuit: (q.p), (4.9, (q,p°) u (p,p”)-onucanus.
[TpaBmia mpeoOpa3oBaHus TaMWIBTOHMAHOB IIPU KAHOHWYECKHUX TpeoOpa3oBaHuax. DazoBble
MOTOKM TaMWJIBTOHOBBIX CHCTEM KaK OJHONAapaMeTpUYECKHe CeMeiicTBa KaHOHUYECKUX
npeobpa3oBaHui.

19. YpaBuenune ['amunsrona—Skoou

VpaBuenue ['amunbroHa—Sko6u. Ilomueili wuHTerpan ypaBHeHuss [amuisrona—Sko6um u ero
UCIOJIb30BaHUE B 3ajjade UHTEIPUPOBAHUS YPaBHEHUH IBUXKEHUs raMUJIBTOHOBOM cuctembl. Cirydyan
pa3aeNeHns epeEMEHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe o6opynoBaHue ISt JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHITHOE
o0opynoBaHue (MPOEKTOP, MapKepHasi 10CKa, CBA3b ¢ MIHTepHETOM).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. COopHUK 3a/1a4 110 aHAIMTHYECKOM MexaHuke, [yueOHoe nocooue] /E. C. [Isaraunkuii, H. M.
Tpyxan, }O. 1. Xanyxkaes, I. 1. SIkoBeHKo ; MUHHCTEPCTBO HAYKH U BBICLIETO OOPa30BaHHUS
Poccutickoii ®enepanun, MockoBckuii (PU3NKO-TEXHUUECKUNA HHCTUTYT (HAITMOHATBHBIH
uccieAoBareabCKuil yausepeurer). Mocksa, MOTH, 2018

2. Brenenune B Teoperndeckyro Mmexanuky [ Texct], yue6. mocodue /HO. U. Xanykaes; M-Bo
oOpazoBanus u Hayku PD, Mock. pus.-texH. uH-1 (Toc. yH-T). -M., MOTH, 2017

3. OnemenTsl ananutrueckor mexanuku / FO. U. Xanykae. — Mocksa: MOTH, 2022.

4. Kunemaruka Touku u tBepaoro tena / A. B. @omuues, MockBa, MOTH, 2021

5. JlarpankeBa ¥ raMIJITOHOBA MexaHuKa [ Tekcr] : yue6. mocobue s By3oB / H. . AMenbkuH ;
M-Bo o6pa3oBanus u Hayku PD, Mock. ¢us.-texH. un-t (roc. yu-t) — M. : MOTH, 2014 — 112 c.
6. Jlekunu no ananuTHyeckor Mexanuke [ Tekcr] : yue6. mocobue s By3oB / @. P. 'anTMaxep ; moxg
pen. E. C. Ilatauukoro .— U3n. 3-e, crepeorun. — M. : ®uzmarauT, 2001, 2002, 2005 .— 264 c.

7. OcHOBBI TeopeTHueckol Mexanuku [Tekct] : yaeOHuK aist By30B / B. @. XKypasnes ; Mock.
¢u3.-TexH. uH-T (TOC. YH-T) .— 3-€ u31., nepepad. — M. : @usmarnurt, 2008, 2009 .— 304 c.

8. Teopernueckas mexanuka [ Tekcr] : yueOHuK aiist By3oB / A. I1. MapkeeB .— 4-e u3., ucnp. — M. ;
WxeBck : Perynapnas u xaotuyeckas quHamuka, 2007 .— 592 c.

9. Kypc ananutuueckoit Mexanuku : yue6. nocodbue / H. 1. Amenbkun; M-Bo HayKH U BBICIIETO

obpazoBanus Poc. ®enepanuu, Mock. pus.-texH. nH-T (Hail. uccneln. yH-T). — Mocksa : MOTH, 2023.
—298 c.

JomnonHurenbsHas auTeparypa
1. Knaccuueckas mexanuka [ Tekcr] = Classical Mechanics / I. Tonacreiin, Y. [Tyn, Ix. Cadxo; niep. ¢
aum. 1O. B. Konecanuenxo; mox pen. C. I HoBokmonoBa .— [YueOHoe u3n.] .— M.; Wxkenck :
WxeBckuii MH-T KOMIBIOTEPHBIX UccaenoBanuii, 2012 .— 828 c.
2. 3a1auu 10 TEOPETUUECKON MEXaHUKe, DIEKTPOHHAS KOIHsI JOCTYIIHA Ha calTe
ANIEKTPOHHO-O0uOMMoTeuHoi cucteMsl / M. B. Memepcknii ; mox pen. B. A. [TansmoBa, /1. P. Mepkuna.
— Camnkr-IlerepOypr, Jlans, 2019
3. Maremarndeckrue METObI Kilaccuueckoi mexanuku [Tekcr] : [y4ue0. mocobue mis By3os] / B. U.
ApHonba .— 5-e uzf., crepeotunt. — M. : Oauropuan YPCC, 2003 .— 416 c.
4. 3HaKOMCTBO ¢ MHepIHanbHOU HaBuranueii / A. B. ®omuues. — Mocksa: MOTU, 2022.
5. Teopema bapbaniaa—KpacoBCKOTO B TECOPUH YCTOMYUBOCTA MEXaHHUECKUX CUCTEM /
MunucTepcTBO HayKu U BbIcIIero oopazoBanus Poccuiickoit deneparyn, MockoBckuii
(bU3MKO-TEXHUYECKMI MHCTUTYT (HAI[MOHAJIBHBIN HccieqoBaTenbekuil yauBepeurer), Kadenpa
TeopeTudyeckoi Mmexanuku. — Mocksa: MOTH, 2022.

6. Teopetnueckas mexanuka [Tekcr] : yaeOnuk ans By3oB / C. B. bonorus [u ap.] — M. : Akagemus,
2010 —432c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru - caiit s3nexkTpoHHO# OnbMMoTeKn MDTU

2. https://mipt.ru/institute-departments/kafedra-teoreticheskoy-mekhaniki - caiit kadenpsr
TeopeTuyeckor Mmexaunuku MOTU

3. http://www.elibrary.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacTs, kak Jupyter Notebook, Mathematica u jp.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Metonuyeckre yKa3zaHus IPUBOISATCS B €KETOHO pa3pabaThIBAEMbIX JJOMAITHUX 3aJaHHSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa TeOpeTUIECKON MEXaHUKHU

Kypc: 2

KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHuit) - DKk3aMeH

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

H.U. AmenbkuH, a-p $Gu3.-Mart. HayK, JOLEHT, podeccop

M. Axirymajy, Kaua. Gu3.-MarT. HayK, CTaplInid perno/iaBareib
B.A. Ko3eMuHbIX, KaHa. GU3.-MaT. HAyK, JIOICHT

A.B. Caxapos, kanJl. pu3.-Mar. HayK, JIOIIEHT

C.B. CemenjisieB, kana. ¢pu3.-MaT. HayK, JIOICHT

B.B. Cugnopenko, a-p puz.-mar. Hayk, npodeccop, mpodeccop
C.B. Coxonog, 1-p ¢u3.-MaT. HayK, 3aBeIyIOIINH Kadeapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3HKH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «AHaJINTHYCCKAST MCXaHUKAY O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:

0NN B W~

Ne)

paBHOBECHSI.
10. Meton ¢ynkuuii JlsmyHoBa.

. AKCHOMAaTHKy KJIacCHYECKON MeXaHUKHU.

. KuneMatuky TOUkH U TBEpJOro Tejia, METOJI CJIOKHOTO ABUKCHUS.

. OCHOBHBIE JJMHAMUYECKHE BETMUYNHBI U TEOPEMBI 00 X U3MEHECHUH.

. OCcoOEHHOCTH IBIKEHUS MaTepUATbHONU TOYKH B IIEHTPATLHOM IIOJIE.

. OCHOBBI TUHAMUKHU TBEPIOTO TEJa, MOHATHE O TEH30PE MHEPIIHH.

. YpaBHeHus Jlarpanxka, IMeTh MMOHATHS 00 0000IIEHHBIX KOOPAMHATAX, CKOPOCTSAX U CHJIaX.

. YCI0BHS paBHOBECHSI MEXAHUYECKOMHUX CUCTEM.

. YCI0BUSl yCTOMYMBOCTH PABHOBECUSI MEXaHUYECKUX CUCTEM.

. OcoOeHHOCTH JIBH)KCHHS MEXaHHMUYECKHUX CHUCTEM B MaJOH OKPECTHOCTH yCTOWYHMBBIX TMOJOKECHUH

11. Ocobennocrtu JABWKCHUA CHUCTCM B Cliy4dac BO3IL6ﬁCTBH$I Ha HUX BHCIIHUX TapMOHHUYCCKHUX

(OTHOCHTENLHO BPEMEHH) CHJI.

12. Kanonunueckue ypaBHeHus [ amunsrona, ckooku Ilyaccona, mepBbie HHTETPaJIbL.
13. BapuanuoHHbIi npuHIUN [ aMuibTOHa.

14. OcHOBHBIE HHTETPAJIbHBIC HHBAPUAHTHI TAMHJIBTOHOBBIX CHCTEM.

15. ITonsTHE 0 KAaHOHUYECKHX NpeoOpa3oBaHusAX. Kputepun kKaHOHUYHOCTH.

16. YpaBuenne ['amunbsrona- koowu.
YMeTh:




1. Mcnionb30BaTh MaTeMaTHYeCKUH arnapar Uil PeICHHUsI KOHKPETHBIX MEXaHUUECKHX 3a/1ad.
2. CocTaBisATh M aHAIM3UPOBATh ypaBHEHHS MU(depeHInaIbHbIX 1 TeOMETPUIECKUX MEXaHHUECKUX

CBSI3CH.

3. 3anuchiBaTh BBIPAKCHHS OCHOBHBIX KHHEMATUYECKUX M JMHAMHYCCKHX BEIUYMH B KOOPIMHATHOW
dhopme.

4. CocTaBnsTh YpaBHCHHs [BW)KCHHS MEXaHHMYCCKOW CHUCTEMbI, HCIIOJIb3ys OCHOBHBIC TECOPEMbI
JTUHAMUKH.

5. Pemiarh cnenuanbpHble 3aa4d KIacCUYECKOM MEXaHUKU (JIBUXKEHUE TOUKU B IIEHTPAJIbHOM IIOJE,
JBYDKEHUE TBEPJOTO Tella C OMHON HETOIBUKHON TOUKOM).
6. CocTaBisaTh U aHAIM3UPOBATh ypaBHEHUs Jlarpanika, HAXOOUTh UX [IEPBbIC HHTETPAJIbI.
7. OnpenensTh MOJOKESHUS PABHOBECHSI MEXaHUUYECKHX CHCTEM M UCCIIEAOBATh X HA YCTOHYHUBOCTD.
8. MHccnenoBaTh [JBUKEHUS MEXaHHMYECKHX CHCTEM B OKPECTHOCTH YCTOMYMBBIX IOJIOKEHUMN
paBHOBECHS.
9. CocTaBiATh U UCCIIEA0BATh KAHOHUYECKUE ypaBHEeHUs ['aMuibsTOHa
10. HMcnons3oBarh amnmapar BapHAllMOHHOTO HCYMCIEHHUS B 337adaX HaXOXKICHUS NPSAMOTro IyTH
MEXaHUYECKON CHCTEMBI.
11. 3anmuceiBaTh HHTETPAJIBLHBIC HHBAPHAHTHI TAMUIIBTOHOBBIX CHCTEM.
12. CocraBnats ypaBHeHus ['amumnbsrona-SIkoOu. B cimydae pasmenenHust nmepeMEeHHBIX yMETh pellaTh
9TH YpaBHEHUSI.

BJIaJeTh:
1. HaBbikaMu 3an1icu KHHEMaTH4YECKUX CBsI3€l, HAJOKEHHBIX HA CUCTEMY.
2. HaBplkamMu TpPUMEHEHMs] OCHOBHBIX TEOpPEM JAWHAMUKHM, ypaBHEHHMH JlarpaHxka W ypaBHEHHH
laMunbTOHA JUTsI TONTy4YeHMsI YpaBHEHUH JBUKEHUS! B KOOPIWHATHOM (hopMe.
3. MaremaTHuecKkuM anmnapaToM, HEOOXOIUMBIM ISl PEIICHUS U UCCIEAOBAHUS yPAaBHEHUN JIBUKCHUS
CHCTEMBI.
4. HaBpikamyu pabOThl B Pa3IUYHBIX NPOrPAMMHBIX CHCTEMax, IO3BOJISIOUINX OCYIIECTBIATH
aHAJIMTUYECKOE U YUCIIEHHOE UCCIIEI0BAaHUSI MaTEMaTUKO-MEXaHUUECKUX MOJIENIEH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
TunoBble KOHTPOJIBbHBIE 33/1aHMS IPUBEICHBI B ITYHKTE 6.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

OceHnHmii cemecTp:

1. EcTecTBeHHBIN (COMPOBOXKAAIOMINI) TpeXIpaHHHUK. Pa3iokeHre CKOpOCTH UM YCKOPEHHUS TOYKH B
OCSIX TpeXI'paHHUKA.

2. O6001eHHbIC KOOPAMHATHI TOYKH. PaznoxkeHne CKOpOCTH M YCKOPEHHS TOYKH B JIOKAJIbHOM Oazuce
KpUBOJMHEHWHBIX KoopauHat. Koadunuentsr Jlame.

3. Tepnoe Teno. PaznoxeHnue ABMKEHMs Tejla Ha IOCTyNATEIbHOE ABMIKEHUE U BpallleHUe (JIBUXKEHUE
C HEMOIBMXHOM TOUKOW). YIJIOBasi CKOPOCTh M YIVIOBOE YCKOpPEHHE TBEpAOro Tena. Pacmpenenenue
CKOPOCTEH U yCKOpEeHHiA B TBEpIoM Tene (dhopMyibl Diinepa u Pupanbca).

4. KunemaTtuyeckuil BUHT TBEPAOIO Tejla. YpaBHEHUE OCHU BUHTA.

5. IlnockonapaienbHOE JBUKEHNUE TBEPAOrO Tejla. MIHOBEHHBIN LIEHTP CKOPOCTEN.

6. Crioco0bl 3a1aHHs OPHEHTALUHU TBEPAOTO Tena. YIbl Diliepa, MaTpHIbl HAITPABIISIONINX KOCHHYCOB.
Kunemarndeckue ypaBaeHus Ditnepa.

7. Teopema Diiepa O KOHEYHOM TIOBOPOTE TBEPIOTO Teja C HETMOABMXXHOW TOYKOH. Aurebpa
KBaTEepHUOHOB. Tpuronomerpuieckas opma 3anucu KBaTepHUOHOB. KBaTepHHOHHBIN criocob 3a1aHus
OpHUEHTaLUH TBEPJIOrO Tela.

8. CrnoxxeHre MOBOPOTOB B KBaTepHHOHHOH dopme. [Tapamerprr Pogpura—I amunbsrona.

9. Kunemarnueckue ypaBHEHHMs BpalaTelIbHOTO MABIKCHHS TBEPAOrO Tejla B KBaTepHHOHAX
(ypaBuenus Ilyaccona). MuterpupoBanue ypaBHeHuil I[lyaccoHa ais NIpeniecCCHOHHOTO IBUKECHUS
TBEPAOrO Tea.

10. Kunemaruka cioxxHoro aBukeHUs. CIOXXEHHE CKOPOCTEH M YCKOPEHHH TOYEK B CIIOXKHOM
JBYDKEHUMU.

11. YriioBast CKOPOCTb U YIVIOBOE YCKOPEHHUE TBEPJOTO TeJla B CJIOKHOM IBUKEHUU.



12. AxkcuomMaruka MeEXaHUKHU. BHelIHWME W BHYTPEHHUE CWJIbL. MMIylbC, MOMEHT HUMIyJIbCa U
KHHETUYEeCKasi SHEePTys CHUCTEMBl MaTepUalbHBIX TO4eK. LIeHTp mMacc, MOMEHT CHIIbI, 3JIeMEeHTapHas
paboTa ¥ MOIITHOCTH CHJTBL.

13. OcHoBHBIE TEOpEMBI AMHAMHUKN B HHEPLIMAJIHLHON CHCTEME OTCUETA.
14. Teopema Kenwura.

15. TloTeHManbHbIE, THPOCKONMYECKHUE, AUCCUIIATUBHBIE CUibl. KpUTepuil MOTEHIMAIBHOCTH CHIL.
KoHcepBaTuBHbIE CHCTEMBI, 3KOH COXPaHEHUsI SHEPTUU.

16. OcHOBHBIE TEOPEMBI JUHAMHUKN B HEMHEPLUATBHBIX CUCTEMAX OTCYETA.

17. JIBuxeHne TOUYKH B IeHTpaidbHoM mnone. LlentpanbHast cuna. [lepBbie HHTETpaibl IBHKEHUS TOUKU
B LIEHTPAJILHOM IOJIE.

18. YpaBuenue bune. [lone BCeMUPHOrO TATOTEHHS. YpaBHEHNE KOHUYECKUX CEUEHUI.
19. 3akons! Kennepa. 3agagya qByx Tel.

20. TeH3op MHEPUMU U SIUIUIICOM] MHEPUUU TBEPAOTo Tejia. INaBHble ocu MHepuuu. [aBHasg och
HWHEPIIHH.

21. IIpeoOpazoBaHne TEH30pa MHEPIMU MPHU MOBOPOTE W Mapajule]bHOM IMEpPEeHOCe OCeil: Teopema
INoitrenca—I1ITelinepa i TEH30pa UHEPLIUH.

22. BrlpaxeHuss KMHETUYECKOTO MOMEHTA M KMHETUYECKOM SHEPruu TBEPIOrO Telia 4Yepe3 TEH30p
HWHEPIIHH.

23. JluHaMHuuecKre U KHHeMaTu4deckrue ypaBHeHus Jitnepa. UHTerprupyembie ciaydau.

24. T'eomeTrpuueckas uarepnperanus [lyanco.

25. Cnyuaii Diinepa. [lepBbie nnTerpassl ABMkeHUs. [lapaMeTpbl cBOOOIHOM perysipHON TPEIECCHH.
26. Cnyuait Jlarpanxa. [lepBble HHTETrpaibl IBHKEHUS.

27. OcHoBHasg ¢opMyaa THMPOCKONHMH: (OpMysiIa AJs MOMEHTA, MOAEPKHUBAIOLIETO BBIHYKICHHYIO
PETYIAPHYIO MPELECCUI0 TUHAMUYECKH CUMMETPHYHOTO TBEPOTO TENA.

28. DKBHBaJCHTHBIE NMPEOOpPa30BaHMUA CHUCTEMBl CHJI, ACHCTBYIOLIMX Ha TBEPAOE TENO. AJITOPUTM
CBEJICHUS K BUHTY.

29. Mexanu4eckas cBsizb. Kimaccudukanst cBszei.
30. Bo3aMokHBIE U BUPTyaIbHBIE TIEPEMEIIIEHUSI.

31. OOmee ypaBHEHHE IWHAMHMKH JJIi CHCTEMbl MaTepHAILHBIX TOYEK C HJCAIbHBIMU CBS3SIMH.
Kondurypanronnoe MEOrooOpa3re TOJIOHOMHOM CHCTEMBI ¢ KOHEUHBIM YHCJIOM CTETICHEH CBOOOIBI.

32. lT'ononomusbIe cucteMbl. O000LIEHHBIE KOOPAUHATHL. YpaBHeHus Jlarpanxa. O000IECHHbBIE CHIIBI.

33. VYpaBHeHusa Jlarpamka B ciy4ae MNOTEHIHaNbHBIX cwil. Jlarpanxkuan. KoBapuaHTHOCTE M
HEBBIPOXKJICHHOCTh YpaBHeHUH Jlarpanxa.

34. YpaBHeHus Jlarpanka B HeMHEpLMAIbHBIX CUCTEMAX OTCUETA.

35. Crpykrypa KMHETH4YeCKO sHepruu. KnHeTuueckass sHEprusl B Cly4ae CTAallMOHAPHON CHCTEMBI.
[lorenumansHbIe, TMPOCKOIINYECKUE, AUCCUIIATUBHBIEC CHIIBI.

36. IlepBble MHTErpaybl JarpaHXeBbIX CHUCTEM: HUKIMYECKUE HHTErpaibl, 0OOOIICHHBI WHTErpaj
sHepruu (uHTerpan [lennese-Skoon).

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

buner 1. Kunemaruka clI0XHOTO NBIIKEHHUS. 3aKOHBI CIIOKEHHUS CKOPOCTEH M YCKOPEHHM TOYEK B
cioxkHoM aBmwxkennn. Gopmyna Kopuonuca.

burner 2. @opmyinsl A1 yIIIOBOW CKOPOCTH M YITIOBOTO YCKOPEHUS TeJIa B CI0KHOM JBH)KEHUU.
buner 3. Kunemarnueckue ypaBHEHHs BpallaTeIbHOTO ABHKEHHS TBEPJOIO Teja B yIiiax Diijepa.

buner 4. Teopembl 00 U3MEHEHHH UMITYJIbCa 1 MOMEHTA MMITYJIbCA CHUCTEMBI MaTepUAIIBHBIX TOUEK B
WHEpIUAITEHOM Oa3uce.

buner 5. Kunernueckas sHeprusi CHCTEMBI MaTepUaIbHBIX Touek. Teopema Kénwura.

Becennuii cemectp:

1. OmnpeneneHue IOJOXKEHUs paBHOBecus. [IpuHIMII BUPTyalnbHBIX IE€peMELIEHUH. YCI0BUSA
paBHOBECHS KOHCEPBAaTUBHBIX CUCTEM M TBEPOTIO TENA.



2. OmpeneneHre yCTOHYMBOCTH (HEYCTOMUMBOCTH) TIONOXKEHHS paBHOBecus 10 JIsSmyHOBY.
Hocrarounsie  TeopeMbl 00 yCTOMYMBOCTH M  HEYCTOMYMBOCTH  TIOJOXKEHHS  PABHOBECHS
KOHCEpBAaTUBHBIX cucTeM (Teopema Jlarpanxka-/lupuxie, nee TeopeMsl JlsmyHoBa u TeopeMa Yeraepa o
HEYCTOHYHMBOCTH IOJIOKEHUSI PABHOBECHS).

3. Manbie kojeOaHMsI KOHCEpBaTWBHBIX cucTeM. JluHeapuzanus ypaBHeHuil Jlarpamxka BOMM3H
YCTOMYMBOTO MOJIOKEHUS PABHOBECUS. YPABHEHHUE YACTOT.

4. TmaBHBIE KOOpAMHATHI cUCTeMBbl. Marpuia npeoOpa3oBaHHs KOOPAMHAT, aMIUINTYJHbIE BEKTOpa.
Ob1ee pemieHre Kak CyMMa TJIABHBIX KOJICOaHUH.

5. Onpenenenne acUMITOTUYECKON YCTOHYMBOCTH TOJOXKEHHUs paBHOBecHs. Teopema JlsmyHoBa 00
YCTOMUMBOCTH MO  JHUHEWHOMY  mnpuOmmxenuto. JluHeapusaumsi  ypaBHenudd  Jlarpamxa.
Xapakrepuctuyeckoe ypasHenue. Kpurepuii Payca-I'ypsua.

6. BiusiHMEe TI'MpOCKOIMYECKMX M JUCCUIIATHBHBIX CHUJI Ha YCTOMUMBOCTb paBHOBECUS. YCIOBUE
Maiiesckoro-Heraena.

7. OnpeneneHne yCTOWYUBOCTU (HEYCTOMYMBOCTH) HEBO3MYIICHHOTO JBWKEHUs. [IpsmMoll meTon
JlanynoBa: Teopema JlamyHoBa 00  yCTOWYMBOCTM M aCHMITOTHYECKOW  YCTOMYMBOCTHU
HEBO3MYILIEHHOTO ABMKEHMsI, TeopeMa YeTaeBa 0 HEYCTOHYMBOCTH HEBO3MYLLIEHHOIO JABMKEHHSL.

8. BeiHyXeHHbIE KOJIeOaHus JIMHEHHON CTallMOHAPHON CHUCTEMBbI MO IeHCTBHEM TapPMOHHUYECKHUX CHII.
AmmnutynHo-¢a30Bas, amMIUIMTyAHass U (a30Bas XapaKTEpPUCTHKH. SIBieHue pe3oHaHca. Peaxums
JIMHEHHOW CTallMOHAPHOM CHCTEMBI HA HEFapMOHUYECKOE BO3ACHCTBHE.

9. DOnementsl Teopun karacTpod. KpuBas paBHOBecuil. OcHOBHBIE THIBI Oudypkanuii B
IMHAMHYECKHX cucTeMax. /luseprenuus u ¢uarrep.

10. Ilepemennsie I'amunbsrona. @yHkius ['amwisToHa. KaHoHMueckue ypaBHEHHMs | aMuIbTOHA.
[IpeobpazoBanue Jlexxanapa ypaBHenuii Jlarpanxka B ypaBHeHust ['amunbrona. @ynknus ['amunbTroHa
JUTSI KOHCEPBATUBHOMN CHCTEMBI.

11. YpaBHeHus Yurrekepa.

12. TIpeoOpazoBanue narpaHkuaHa Npy 3aMeHe KOOpAMHAT U BpeMeHu. Teopema Ommu Herep.

13. [leiictBue mo I'amumnbToHy. Bapmanums peiictBus mno I'amunbToHy. BapHanMoHHBIA NPUHIMIT
I'amuneTOHA.

14. WnterpanbHble wHBapuanThl [lyankape—Kaprana u Ilyankape. OOparHble TeopeMbl TEOpUHU
WHTETpaJbHBIX WHBapuaHToB. Teopema JluyBwiuis o0 wuHBapuaHTHOCTH (a3oBoro oObeMa
raMHJIBTOHOBOW cucTeMbl. Teopema JIn Xya-wKyHa 00 MHTErpajbHBIX MHBAPHAHTAX MEPBOTO MOPSIKA
FaMWIBTOHOBBIX CUCTEM.

15. Kanonunueckue npeobpazosanus. JIokanpHbIH KpUTEpU KaHOHUYHOCTU. KpuTepuii KaHOHUYHOCTH
B TEPMUHAX NMPOU3BOAAIINX (PyHKIHIL.

16. IIpeoOpaszoBanus, pomyckatomue (q,q°)-omucanue (cBoOomubie mnpeoOpa3oBanus). [IpaBuna
npeo0pa3oBaHusl TaMWIBTOHMAHOB TIPM KAHOHUYECKHMX IHpeoOpa3oBaHHMAX. Da30BbI  MOTOK
TraMHUJIBTOHOBBIX CHCTEM KaK OIHOTIApaMETPHUECKOE CEMEMCTBO KAHOHMYECKUX MPeoOpa3oBaHuil.

17. VYpaBuenne [amunbrona—SAkoOu. [lomnbrii uHTerpanm ypaBHeHus [ amunbroHa—SkoOu u ero
HCIOJIBb30BaHUE B 3a/lau€ WHTETPUPOBAHUS YPABHEHHH BHKCHUS TaMHJIBTOHOBOM cucTeMbl. Ciyyau
pa3zeneHus NepeMeHHbIX.

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

buner 1. VYpaBuenuwe [amunbrona—SAkoOu. IlomHblli wHTErpan ypaBHeHus [ amunbroHa—SkoOH.
Teopema SAxo6wu.

buner 2. Cnyuau pa3zaeneHus nepeMeHHbIX B ypaBHeHHH ['amumiibToHa—SKk00u.
buner 3. MnTerpansaslie nHBapuaHThl [lyankape u [lyankape—KapTrana raMHMJIBTOHOBBIX CUCTEM.

buner 4. OOparHble TeOpeMBbl TEOPUM WHTETPabHBIX HHBapuaHToB. Teopema Jlu Xya-wkyHa 00
YHHUBEpPCAIbHBIX HHTErPajbHBIX WHBapUaHTax MEpBOro IMOpsAAKAa TaMHJIBTOHOBBIX cHucTeM (0e3
JI0OKa3aTeNIbCTRA).

Buner 5. Teopema JlnyBusuist o coxpanennn (a30Boro oo0beMa raMiiIbTOHOBOM CUCTEMBI.



Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.
Ouenka xopo1o 6 6aIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CyLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH I10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBejicHHsT dSK3aMeHa OOYyYaromuecs MOTYT TOJIb30BaThCsl MPOTPAMMON TUCIUILIINHBI, a
TaKXe  CIPABOYHOWM  JIUTEPATypoOil,  BBIUMCIHUTEIbHOM  TEXHUKOM, KOHCIEKTAMH  JICKLIHM.

OK3aMeH MOXET IMPOBOAMUTHCS IO MTOraM TEKYIIeW YCIEeBaeMOCTH M CHayd 3aJaHHil, WM IIyTeM
OpTraHu3aIuy CIEeIHAILHOTO OMPOCca, TPOBOAUMOTO B YCTHOM (popme.



6. Hepeqenb THNOBBLIX KOHTPOJbHBIX 33}13HI/II71, UCMOJb3YEMBIX AJfl OLCHKH 3H3HI/IfI,

YMeHUii, HABbIKOB

[TprMepbl KOHTPOIBHBIX 3aAHUMA:

3angauva 1. Kpanparnas pama ABCD co ctopoHoii a Bpamaercs
BOKpYT cTopoHbl AB ¢ yriioBoil cKOpocThi0 @ . Bokpyr muaronamu
AC pambl Bpalaercs ¢ yrjioBOH CKOPOCTBIO @ OJHOPOJIHBIA JUCK
paayca r M Macchl M, IUIOCKOCTh KOTOPOTO MEpPIEHIUKYISIpHA
nuaroHanu AC, a IIEHTp COBMAmaeT ¢ cepeAnHON auaroHanu. Haitu
KUHETHYECKUT MOMEHT JIMCKA OTHOCHTEIBHO TOYKH A U
TUHAMHUYECKHE CHIIBI peakiuu B Toukax A u B, mpeneOperas maccoit

pamsl 1 paccrosaueM Touek A u B ot omop.

=

e

G Vi

3agaya 2.  OcecMMMETPUYHBIH BOIYOK (A =B=# C) Bpamaercs B

HEBECOMOCTH C YITIOBOM CKOPOCTBIO () BOKPYI CBOEH JMHAMHYECKON OCH

cummerpur. KocMOHABT TokaeT KOHel Boidka (Touky P) mox mpsMbeiM

yIII0M coo0rast eif ckopocTth U . Paccrostaue ot Toukn P 1o mieHTpa mMacc

C paBHO | . Onucatb JanbHEHIIee IBKEHHS BOTUYKA.

33}13‘13 3. I[Be TOYCYHBIC MAaCChI ml )51 mz CBs3aHbI

HEBECOMOW HUTBIO JUIHHBI | , IPOMyIIIEHHO# Yepe3 OTBepCTHE

B IVIaJIKOW TOPU3OHTAIILHOM IJIOCKOCTH. Macca M, aBMKeTCS

o INIOCKOCTHM, Macca M, COBEpPIIACT IMPOCTPAHCTBECHHOEC

JABWXKCHUC. CocTaBuTh YpaBHCHHUA OBWXCHUSA CHCTCMbI B

dopme Jlarpanxa.




CucremMa BbICTaBJIEHHS HTOTOBbBIX OILICHOK IO KypCy «AHAJIUTHYECKAS MEXaHUKAa»

HToroBas olieHKa CTy/IEHTa 32 CEMECTp CKJIAJbIBACTCS U3 Maphl YHCEIl: «CEMECTPOBOTO PEUTHUHT A
U «3K3aMEHAIIMOHHOH oueHKu». [Ipu 3TOM MOHATHE «CEMECTPOBBI PEHUTHUHI» COOTBETCTBYET
OLICHKE pabOThI CTYJIEHTAa B CEMECTPE, a «IK3aMEHAIIMOHHAS OLIEHKa» OTPa)KaeT YpOBEHb 3HAHUH,
MPOJEMOHCTPUPOBAHHBI CTYJIGHTOM Ha Odk3ameHe. lToroBas oleHKa H3MepseTcs IO
necsaTuOauibHON mmikane. PopMaT 3amucu OHEHKH — «xopomo(7)», rae 7 — «OIeHKa IO
necaTHOAUIBHOM 1IKaJey, XOPOLIO — pe3ysbTaT 0TOOpakeHHs UTOTOBOM OLIEHKH Ha CTaHJapTHOE
MHO>KECTBO OIEHOK B MATHOAIEHOM cucTeMe. OToOpaxKeHue 3a/1aeTCsl CIIeAYOoIIeH TabIuIei:

10-0annpHasg cucremMa 5-0amnpHas cucTeMa
10 OTJIMYHO
9 OTJINYHO
8 OTJIMYHO
7 XOPOIIO
6 XOpOIIIO
5 XOPOIIO
4 YIOBJICTBOPUTEIHHO
3 YJIOBJIIETBOPUTEIHHO
2 HEYJIOBJICTBOPHTEILHO
1 HEYI0BJIETBOPUTEIBHO

1. Hrorosas oueHka 1o Kypcy «AHaJIUTHYECKas MEXaHUKay - 11es10€ uyncio ot 3 1o 10.
CocraBnsomue HTOrOBON OI[CHKH:

CemecTpoOBBIii peTHHT:

- 3aganus (ot 0 10 3-x 6aIOB)

Marepuan cemectpa Mo Kypcy «AHaIUTHYecKas MEXaHMKa» pa3OUT Ha JBa 3aJlaHMs.
bansel 3a 3aaHKst CTAaBATCS C y4€TOM TOTO, KaK CTYJIE€HT YCBOMJ MaTepHall, Kak Harucall
KOHTPOJIbHYIO paboTy MO Marepuany 3aJaHMs, ycCled JM cIaTh 3aJaHue B CpPOK.
MakcuManbHbBIM 0aJUIOM JIOJDKHA TOOLIPATHCS Ta COCTABIAIOLIAs Cladd, KOTOPYIO
CTYACHT BBINOJHAET caMocTosATeNbHO. CTYyJEeHT, NPUHECIIUH TeTpajKy C 3aJaHUeM U
IPO/IEMOHCTPUPOBABIINM MOCPEACTBEHHBIH YPOBEHb BIIAJICHUS MaTEpUaioM, HE MOXKET
HOJYYHTH 32 337aHue 0oJiee 0AHOro Oasia.

- Nnbie noctmwkenus (ot 0 go 1 Ganna)

CryneHT MOXeT OBbITh MOOIIPEH JOIMOJHHUTEIbHBIM OaljioM 3a aKTHMBHOE Yy4acTue B
CEMUHApPCKUX 3aHATHAX, YCHEXH B JIEKIIMOHHBIX KOHTPOJIBHBIX, BBICTYIICHHS Ha
koH(pepenuusx B MOTHU, ycnemHoe ydyacTue B OMMIIMAAAX PA3IMYHOTO YPOBHS U T.II.
Pemennie o mooupeHnn CTyAeHTa NMPUHUMAET PYKOBOJCTBO Kadeapbl, O XOAaTalCTBY
MIPENo/IaBaTelis, BEIyIIer0 CEMUHAPCKNE 3aHATHS.

JK3aMeHAINMOHHAS OlleHKA:

- YerHblii 5x3ameH (ot 0 10 6-Tu 0anioB)
OtinryHas oneHka — 5 0aios;

Xoporas orieHka — 3 Oana;

Y noBnerBoputenbHas orieHka — 1 6ar;



HeynoBnerBoputenpHas omnerka — 0 6amios.

Bannbl «6», «4» 1 «2» COOTBETCTBYIOT 3K3aMEHAI[MOHHOM OLIEHKE «OTIUYHO C IUTFOCOM»,
«XOPOILO C IUTFOCOM» U «TpH € IIr0com». CTyIeHT, OJy4YHBIIUI HEYIOBIETBOPUTEIbHYIO
OLICHKY 32 OTBET Ha K3aMEHE, HE MOXKET MOJIYYUTh NOJOKUTEIbHYIO UTOTOBYIO OLIEHKY.
B »sKk3aMeHannoHHY0 BEIOMOCTh B 3TOM CJIy4yae IPOCTaBIISIETCS OLEHKA «HEY(2)», eciau
CTYACHT clial 3aJaHus, U «HeyzA(1)», eciiu CTyAeHT He cAajl XOTs Obl OHO 3a/1aHue.

HOpﬂ)IOK CAa4YM JK3aM€EHa

CryneHtaM, He CIABIIMM OJHO WJIM JBa 3aJaHusl, MPEAJIaraeTcs MOATBEPIUTH, UTO
HECMOTpS Ha HECIaHHBIC 3aJ[aHMUsI, OHU BJIAJICIOT MAaTEPHAIIOM CEMECTPA U YMEIOT PeliaTh
cTaHgapTHbIe 3a1aun. CTYACHTBI, HE TIPOIEMOHCTPUPOBABIIINE TAKOTO HABBIKA, TIOTYYatOT
3a 9K3aMEH OIIEHKY «HEYOBICTBOPUTEIBLHO» («HEYm(1)»).

Crynentsl, He cnaBiue o0a 3a/laHus, B IHb CAaUd SK3aMEHa JIOJDKHBI PEHIUTh 3 3a/1a4l
Ha TeMbl 0a30BOTO 3aJaHMs MO0 KypCy aHaJUTHUYECKON MeXaHUKU. Bpems Ha peleHue
Kaxaou 3agauu — 40 munyT. [lonb30BaThCs MTUTEPATYPOIl U SJEKTPOHHBIMU YCTPOHCTBAMU
He pazpemaercs. CTyaeHTaMm, YCHEIIHO CHPaBUBIIMMCS CO BCeMHU 3-Ms 3ajadyamu,
3aCUMTHIBAIOTCA 33JaHUS U 100aBIsAIOTCS 2 Oana K peiTuHry. CTyIeHThI, He PEIUBIINE
X0Ts OBl OJIHY M3 TPEX 3a/1ad, MOJIYYaOT 32 SK3aMEH OILEHKY «HEYIOBIETBOPUTEIHHO.

CryzneHTbl, HE CAABIIME BTOPOE 33JaHME, B JIEHb CIA4M dK3aME€Ha JIOJKHBI PELIUTh 2
3a/1a4M Ha TeMbI 0a30BOI0 BTOPOI'O 3a/laHus M0 KypCy aHAJIIMTUYECKOW MeXaHuKU. Bpems
Ha pelieHue kaxaoi 3anaun — 40 munyT. [losb30BaTbes IMTEPATypOi U AJIEKTPOHHBIMU
ycTporicTBamMu He pasperiaercs. CTyJeHTaM, YCTEIIHO CIPAaBUBIIMMCS ¢ 2-Ms 3a7a4aMH,
3aCUMTHIBAETCS BTOpOE 3adaHue, U nodOasnsgercs 1 Oamn x pedtuHry. CTylIeHThI, HE
pemmBIIMEe XOTS Obl OAHY M3 JBYX 3aJay, IOJy4YalOT 3a DJK3aMEH OILIEHKY
«HEYIOBJIETBOPUTEIHHOY.

CrynenT, cnaBmuii 00a 3a1aHus, TPUJIsS Ha DK3aMEH, TTOJTy4YaeT OMIET, BKIIOYAIOIINN OJTUH
TEOPETHUECKUH BOMPOC M OJHY 3afady. Bpemss Ha moaroroBky — 40 MUHYT Ha
TeopeTuueckuil Bonpoc U 40 MUHYT Ha pemieHue 3aaadd. [Ipu moaroroBke oTBera Ha
TEOPETUYECKHI BOMPOC (M pEeUIeHHH MNPUIIOKEHHOW K OWieTy 3aqaud) pa3peliaeTcs
MONIb30BaThCs  JIO0OW  clipaBOYHOM nuTeparypod. Mcmonb3oBaHHE AIEKTPOHHBIX
ycTpoiicTB 3ampenieHo. CTyJeHT, XOpOIIO 3apeKOMEHIOBABIINN ce0sl Ha MPaKTUYECKUX
3aHITHSIX, MOXKET ObITh OCBOOOXK/IEH OT 3aJa4H.

DK3aMEHATOP JIOJDKEH 33/1aTh CTYICHTY HE MEHEe TPEX BOIIPOCOB IO Mporpamme Kypca.
IMopsiiok MpoBeaeHuUsI MEePeIK3aAMEHOBOK

CryneHTy, HpHIIEANIeMy Ha IEpPEe3K3aMEHOBKY, MpeJlaraercsi MpONTH MpoLeaypy,
COBIMAJAMIIYI0 C MpOIenypoil dk3aMeHa. KoiamuecTBO TMepesk3aMEHOBOK CTyJIEHTa
OTPaHUYEHO JIBYMsI IOTBITKAMH, a TaKKe YHCIOM MEPEedIK3aMEHOBOK, MPOXOIANINX Ha
Kadeape TeopeTHdecKoi MeXxaHWKH. UHCIo Mmepedsk3aMEeHOBOK COTJIACYeTCsl ¢ yUeOHBIM
yTIpaBICHUEM.



CryzieHT, HCHOB3YIOIIUI BTOPYO MONBITKY IEPEIK3aMEHOBKH, IPEIOCTABIISET OTBETHI HA
BOIIPOCHI U PCHICHUA 3ada4 B NHUCbBMCHHOM BHUAC KOMHUCCHUHU H3 HC MCHEC YCM J[IBYX
npernojaBaTenei, Ha3HayaeMblX 3aBeayommuMm  kKadexapou. Ilocme  3aBepuieHus
MEPCOK3aMCHOBKHU KOMUCCHA OLCHUBACT OTBCTHI HA BOIIPOCHI K PCIICHUA 3a/1a4 CTYACHTA.
HToroBas oneHka 0OBSABISECTCS CTYACHTY, (UKCHPYETCS B IK3aMEHAIIMOHHON BEIOMOCTH
n IIOAIIMCBIBACTCA BCEMH UYICHAMH KOMHMCCHU. BricTaBnennas KoMuCCHEH OLICHKAa
CUMTAETCI OKOHYATCIbHON 1 arncJIanuy HE IMOAJICKHUT.

B ocransHOM mnmponcaypa nNpoBCACHUA d3K3aMCHa OIlMCaHa B «ITonoxxenuu o TEKYIIEM KOHTPOJIC

YCIIEBaeMOCTH U IMTPOMEKYTOUYHOM aTTecTanuu odydarommxcs MOTHy.

3aBenyronuii kageapoit
TEOPETHUYECKON MEXaHUKHU C.B. Coxkonos



