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Kypcosasi padora no iuHammuke

HCCHCI[OB&HI/IC JUHAMMYECKOTO IIOBEJICHUS MEXaHUYECKOM CHCTEMbI
HaA4YWMHaACTCA C BI>I60pa (1)I/I3I/I‘1€CKOI‘/’I MOACIH, JJIA KOTOpOﬁ COCTaBJIACTCA
MaTeMaTH4YCCKasa MOACIIb.

Hanuuune ynpyrux cBsizeid B MEXaHUYECKOW CHCTEME B COYETAHUH C BHEIIIHUM
NEePUOANYECKUM BO3JIEUCTBUEM MOKET MPUBECTU K JOTOJHUTEIIbHBIM KOJICOaHUSIM
ee aneMeHToB. Ecnu 3a/1auy yjjaeTcs CBECTH K MaJibIM KOJI€OaHUSIM, TO C BHICOKOM
CTEMEeHbI0 TOYHOCTHM MaTEeMaTHYeCKas MOJIeJIb MOXKET OBbITh IMpeJCcTaBlieHa
JIMHENHON MOJEIbIO.

Brimenenne IHMHEHMHBIX MoJeleld B OCOOBIM KJIacC BBI3BIBACTCS PSAOM
MIPUYMH:

® C [IOMOIIBIO JIMHEWHBIX MOJEIEN UCCIEAYETCS ITMPOKUIN KPYT SIBIICHUM, POUC-
XOJSIIMX B PA3IMYHBIX MEXaHUYECKUX CUCTEMAX;

® HHTErPUPOBAHME JUHEHUHBIX TU(PdepeHIINATBHBIX YPABHEHUN C MOCTOSTHHBIMU
K03 puIeHTaMu Xopoo oTpaboTaHo.

[TosTOMy HMHXEHEpP—HUCCIEA0BATEb CTPEMUTCS MO BO3MOXHOCTH ONMUCATH
MOBEACHUE CUCTEMbI C MIOMOIIbIO JIMHEHHOW MOJENN AJis 00JIerdeHusl MpoIeayphbl
aHau3a €€ IBUKECHUS.

[Ipy OpOEKTUPOBAHUM MEXAHUUYECKUX CHCTEM OOBIYHO HCIOIB3YIOT
KPUTUYECKUE PEXUMBI BHEITHUX BO3JIECUCTBUU HA HUX. B 3TOM ciydyae BHEIIHHE
dakropel: v — kodbdunment nemndupoBanus, Fy, p — aMIUIMTyJa W YacTOTa
BO3MYIIAOIIEN CUJIbI, U3MEHSIOTCA HE3HAYNUTEIbHO. KOHCTPYKTUBHBIE MapaMETPhI
MEXaHUYECKUX CUCTEM (MX F€OMETPUUYECKUE Pa3MEPhI) OMPEACIAIOTCA YCIOBUSIMHU
uX (YHKIIMOHUPOBAHUS U, CJIEIOBATEIbHO, MOTYT HM3MEHATHCS B OUEHb Y3KOM
nvana3oHe. AKTyaJbHOW CTAaHOBUTCS Takas 3ajada MCCIEIOBAaHHUS MEXaHWYECKOU
CHUCTEMBI, MPU KOTOPOW MOTYT HM3MEHATHCA MACCOBBIC NApPaMETPbl CHUCTEMBI M
KECTKOCTh YIIPYTrOTo 3JIEMEHTA.

eab padoTsl

HGHLI-O pa6OTBI 110 JAHMHaAMHKC SABJEICTCA HCCICOAOBAHHC MW dHAJIU3
JAUMHAMHYCCKOI'O ITOBCACHUA MEXaHMYECKOU CUCTEMBI C ynpyroﬁ CBJ3bI0O N BA3KHUM
TPCHUCM C ITIOMOIIBbIO OCHOBHBIX TCOPCM U ypaBHeHI/Iﬁ TCOpGTH‘lGCKOﬁ MCXaHHKH.

Oo0mue NoJI0KEeHUS

[lonx nuHAMUYECKUM TMOBEJECHHWEM KOHCTPYKIMHU OyJeM TOHUMAaTh ee
peakiuio (OTKIIUK) HAa BHEIIIHUE KUHEMATUYECKUE WIIH TMTHAMUYECKUE BO3MYIIICHUS,



0OyCIIOBIICHHBIE YCIOBHSIMH JKCIUTyaTaruu. [IporHo3upoBaHue TUHAMHYECKOTO
MOBEJICHUSI HMCCIIEIyeMON IMHAMHYECKOH CHCTEMBl O3HadaeT HEeoOXOIUMOCTh
NPEIBUICTh MOCIEACTBHS SKCILTyaTalldMOHHBIX BO3MYIICHUH, MPOAHATU3UPOBATH
MOBEJACHUE HAa OCHOBE MAaTEMaTUYeCKHX MOJeNeH, IO  BO3MOXXHOCTHU
3a071arOBPEMEHHO YCTPAHUTD HEXxKenaTelbHble 3 (EKThI, JOOMBASICh ONTUMAIBHBIX
CBOMCTB.

Baxxneinnum 9TaIlloOM HCCIICA0OBAaHMUA JAMHAMHUYCCKOI'O ITOBCACHUA

MEXaHUYECKOM CHCTEMBI SIBJISICTCS pemICHUC ABYX CICAYIOIIHNX OCHOBHBIX 3ald4
JUHAMUKHU: MaTepI/IaJIBHOﬁ TOYKH U MaTepHaHLHOﬁ CHCTCMBEI.

e [lo 3amaHHOMY 3aKOHY JABUKEHUSI OOBEKTA U PACHPEACICHUIO MAacC €ro dJIeMEH-
TOB OIpPEACIUTh XapaKTEPUCTUKHU CUIIOBBIX MOJIEH, B KOTOPHIX (YHKIIMOHUPYET
0OBEKT.

e [lpu 3amaHHBIX XapaKTEPUCTUKAX CUJIOBBIX MOJIEH U PACIIPEIECICHUIO MacC dJie-
MEHTOB 00BEKTa ONPENEIUTh 3aKOH €T0 JIBHKCHHUSI.

Pelienrie Ha3BaHHBIX ABYX 3a/a4 TPEOYeT yMEHHUsI MPABUIHHO MPOU3BOIUTD

X TMocTaHoBKy. I[lponeaypa MHOCTAaHOBKM U peEUIEHUS 3ajlad TEOPETUYECKOM

MEXaHWKH BKJIFOYACT B C€0s MATh OCHOBHBIX ATAIOB:

DopMyIUPOBKY 3aJa4y;

[TocTpoeHne pacueTHON CXEMBI;

[TocTpoenne MareMaTH4ECKOW MOJIEIIH;

Peanuzanust MmaTeMatuueckoi Mmojenu (perieHue 3aj1aun);

AHanu3 pe3ynbTaToB U MPUHATUE PEIICHU.

[lepBbie Tpu 3Tana BKJIIOYAET B c€0sl MOCTAaHOBKA 3a]1auHu.

dopmynupoBKka 3amauyd  — 3TO  ycjoBue (Tekcr) 3amaud. OwHa
OCYIIECTBIISIETCSI PYKOBOJUTEIEM pabOT COBMECTHO C HCTIOTTHUTEIIEM.

PacueTHast cxema — 3TO PUCYHOK, HA KOTOPOM M300pa)K€HbI: PalMOHAIBHO
BbIOpaHHas CHCTEMa KOOPAMHAT; YIPOILEHHAs CXeMa MEXaHUYECKON CHCTEMbl B
IIPOU3BOJIBHOM WJIX 33JJaHHOM IIOJIOKEHUHN; MEXAHUYECKUE XapPAKTEPUCTUKHU U T.II.
(B 3aBUCUMOCTH OT IPUMEHSAEMOI'0 METO/IA).

Maremaruueckass MOJElb — JTO CHCTeMa anreOpanueckux u / WiIn
muddepeHunanbHbIX yYpaBHEHMHM (YHHUKanbHas JUIsl KaXJOro MPUMEHSIEMOro
METO/a), a TakKe HadalbHbIX (TPAHUYHBIX) YCJIOBHM, OMNMCHIBAIOLIUX
KMHEMaTHU4eCKOE MMOBEICHNE MEXaHUYECKON CUCTEMBI.

Peanuzanusa maremMaTHyecKOM MOJEIM — 3TO PELICHUE ITOCTABICHHOU
3a/1aud BIOPAHHBIM, Ha dTalle MOCTAHOBKU, METOJIOM.

Ananuz IMOJIYUYCHHBIX PE3YJIbTATOB — 3TO CPABHCHHUC pGIHGHHfI, IMOJIYYCHHBIX
pasHbIMU MCTOAAMH, OIPCACICHUC KPHUTUYCCKUX COCTOSIHUM MEXaHMYECKOU
CUCTCMbI 1 HAXOXKIACHUC OIITUMAJIbHBIX IIApaMCTPOB IJIS €C q)YHKHI/IOHI/IpOBaHI/IH.



Coaepxanne padoThbl

OOBEKTOM UCCIEOBaHMs SBJSICTCS MEXaHWYecKash CUCTeMa C OJHOU
CTETIEHbI0 CBOGOIBI' , MPEACTABIISAIONMAs COGOI COBOKYIMHOCTh aGCOTIOTHO TBEPIBIX
TEJI, CBA3AHHBIX JIPYT C JAPYTrOM IOCPEJICTBOM HEBECOMBIX HEPACTSKUMBIX HUTEH,
napayjieIbHBIX COOTBETCTBYIONIUM TUIOCKOCTAM. CXEeMbl 3alaHWil U HCXOIHBIC
JTaHHBIC IPUBEJICHBI B AIbOOME 3aJaHUM.

Cucrema cHaOkeHa YNOpyrou CBs3pl0 (IPYXUHOW) ¢ KOA(DPHUIIMEHTOM
KECTKOCTH ¢ U JIeMI(PUPYIOMUM YCTPOHNCTBOM, B KOTOPOM BO3HHKACT
COMPOTHUBJICHUE NBIKEHNIO. COMPOTUBIICHUE IBMYKCHHUIO MOJICITHUPYETCS AP0 CHJT

M- ucunon R,

M.=-vo,, R.=-nv

I€ M, — yII0Bas CKOPOCTb BPALLEHUS TEINA, V; - CKOPOCTb TOYKHU IPUTIOKECHHUS

CHWJIBI CONIPOTUBIIEHUS; V, 1 — KOIPHUIUEHT COMPOTUBIIECHUS (V >0, 1> O) .

Bo Bcex BapuaHTax K rpy3y | mpuioskeHa Bo3MylIarouiasi rapMOHHYECKas
cuia, MPOEKUHsS KOTOPOM Ha KacaTelbHYI0 K TPAeKTOpUM IIEHTpa Macc rpysa 1
paBHa

F_(t)=Fysin pt,
rae Foy, p — aMIUIMTY/1a ¥ KPYroBas 4acTOTa BO3MYIIAOLIEH CUJIBI.

[Ipu cocTaBieHHMM MaTEMAaTHYECKOHW MOJECIM MNPUHUMAIOTCS CIEAYIOIINe
JOMYIICHUS:

® Tella, BXOJAIIHNE B CUCTEMY, CUUTAIOTCS a0COTIOTHO TBEPBIMU, HUTH — HEPACTSI-
YKUMBIMH, UJI€aTTbHO THOKUMU U O€3bIHEPIIUOHHBIMU;

® [IpOCKaJb3bIBAHWE HUTEH Ha OJI0KaX M KaTKaX OTCYTCTBYET; KATKU JIBHXKYTCs 0€3
CKOJIB)KCHHUS;

® TpeHHE B MOJIIMIHUKE OJI0OKa 3 HE YUYUTHIBAETCS, COMPOTUBICHUE KAYCHHIO
KaTKa 4 OTCYTCTBYET;

® peakius YNpyrou CBs3U MOJYMHSAETCS TMHEHHOMY 3aKOHY: F,,=cA, t1e A -

yIJIMHEHUE TIPYKUHBI; Macca MpYy>KUHbI U AeMIidepa He yUUThIBAeTCS,
® Maccy NPy XUHBI, TOPITHS U IITOKA JeMIlpepa HE YUUTHIBATh;
® BO BCEX BapUaHTax BO3HUKAIOIIUE B CUCTEME KOJICOAHUS SBIISIIOTCS MaJIbIMH.

Tpeovercs:

1. ITpumeHsisi OCHOBHBIE TEOPEMBI JUHAMUKU CUCTEMbl U aHATUTUYECKUE METOIbI
TEOPETUYECKON MEXaHWUKH COCTaBUTH MU PepeHnanbHOe YPAaBHCHHUE JIBHKCHUS
CHUCTEMBI.

2. CopmupoBaTh CUCTEMY ypaBHEHUH TSI OMPEICICHUS TUHAMAYECKUX PEAKITHMA
BHEIIHUX U BHYTPEHHUX CBS3EH.

! Ans6om 3a/IaHuH, a TAKXKE UCXOMHbIE TaHHBIC s pacyeTa cM. [Ipunoxenuel



3. HaliTu 3aKOH JABUKEHUSI CUCTEMBI, T. €. IPOUHTETPpUpPOBaTh AU HepeHIInaIbLHOE
YPaBHEHHUE JIBUKCHUS IIPU 3aJaHHBIX HAYAJIbHBIX YCIOBUSX.

4. IIpoBecTH YMCIEHHBIN aHAIM3 MOJIYYEHHOIO PEIICHUs ¢ UCI0JIb30BaHueM DBM
(ompenensieT mpenoiaBaTesb).

Bbi0op BapuanTa 3ajaHus

CxeMbl MEXaHUYECKUX CHUCTEM, a TaKXKe MHEPIIMOHHBIE U IeOMETPUUYECKUE
XapaKTEpPUCTUKU Tell IpUBeAeHBI B anbOome 3aaanuii ([Ipunoxenue 1).

[Tpu BbIMOIHEHUH PAOOTHI MHIMBUYalIbHOE 3a1aHue: Ne pucyHKa (CXeMbl) U
NeNe BapraHTOB MCXOIHBIX TaHHBIX, MOXKET OBITH BBIOPAHO IO CIEIYIOLIEMY
anroputrmy (cm. [lpunoxenue 4):

® HOMEp PUCYHKa (CXEMbl) 3a/laHus ONpelesieTcs ABYMs MOCIeIHUMU nudpamu
B HOMEpE 3a4E€THOM KHIKKHU UJTU CTYACHUECKOTo OujeTa;

e HOMEp BapuMaHTa N€OMETPUYECKUX JAHHBIX I KaXIOM CXEMBbl — YETBEpTas
uudpa B HOMEpe 3a4€THON KHUKKH UITU CTYJIEHYECKOro OuieTa;

e HOMEp BapHaHTa UCXOJHBIX JAHHBIX JJISi BCEX CXeM— BTOpas mudpa B HOMEpe
3a4€THOM KHUXKKU WUJTU CTYJIEHYECKOro OMIIeTa.



IHopsinok BbINOTHEHUS PA0OTHI

[TocTpouts pacyeTHyIO CXEMY.

Hcnons3ys Teopemy 00 M3MEHEHHH KHHETHISCKOM SHEPTUU MEXaHUICCKOU CH-
CTEMBI, COCTaBUTh MU PepeHIInaTbHOE YPaBHCHHE IBHKCHUS MEXaHU3MA.
CdopmynupoBaTh HauadbHbBIE YCIOBUS ABUKEHUS.

Haiitu pemenue nuddepeHnanbHOro ypaBHEHUS IBUKCHHUS.

Hcnonb3ys HayalbHBIE YCIIOBUS, ONPEACINUTh TPOU3BOJIBHBIC IOCTOSSHHBIE, KO-
TOpPBIC BO3HUKAIOT B MPOIIECCe MHTETpUpPOBaHKS AU (DEepEeHIINATLHOTO ypaBHE-
HUS JBUKCHUA.

[ToxcTaBuB HaliIeHHBIC TOCTOSTHHBIC MHTETPUPOBAHUS B perieHue quddepenim-
aJIbHOTO YPaBHEHMSI, 3aMIUCATh 3aKOH JIBUKEHUS 00BEKTA.

CocTaBUTh CUCTEMY YPAaBHEHMH JIJIs1 ONPEICIICHUS PEaKIMi CBSA3EH C TOMOIIBIO
TeopeMbl 00 N3MEHEHUHU KOJIMYECTBA ABMYKEHUS] MEXaHUUECKON CUCTEMBI U TE€O-
peMbl 00 U3MEHEHUH KUHETHYECKOI'0 MOMEHTa MEXaHUYECKOU CUCTEMBI.
[TocTpouTh MaTeMaTHYECKHE MOJICIIH TMHAMUYICCKOTO TTOBEJICHUSI OOBEKTa APY-
THMH METOZAMIL’.

ITpon3BeCcTH BHIUUCIECHUS HCKOMBIX BEJIMUKH.

O6paboTtarh pe3yabTaThl BBIUUCICHUM W TMOCTPOUTH Tpaduku mepeMelieHus,
CKOPOCTH, YCKOPEHHUSI, pEaKIUK CBsI3EH (ompeenser Hpel'[OI[aBaTeJ'IL).4
IIpoBecTn aHaIM3 pe3yNbTATOB pacyeTa U 00SCIICUYNTh aJICKBATHOCTh MaTEMaTH-
YECKOW MOJEIN PEAIbHOMY JBHKEHUI0 MEXaHMYECKON CUCTEMBI (ONpeaeisier
MpEenoAaBaTeb).

2 CM. pEMep BBITONHEHHS 3a1aHAS
3 Pacuer IIPOBOJUTCS CAMOCTOSITENIBHO, UJIM B AUCIIIIEITHOM KJIacce [0 FOTOBOM IPOLEAYPE BEIUUCIEHUM.

* Pe3y/IbTaThl BEIYHCIIEHHMIT MOXKHO nepenecTy Ha USB uck wmu Flash kapry.



OnTuMu3anus XapakTepUuCTUK MeXaHUYeCKOH CHCTeMbI

B pesynbrare pemenus aud@epeHIaibHOr0 ypaBHEHUS TMOJTY4YarOTCs
3aKOHBI JBUKEHHS IIEPBOIO I'Py3a, €r0 CKOPOCTh U YCKOPEHHUE B 3aBUCUMOCTH OT
BpemeHH t. Ha ocHOBaHMM 3THX 3aBUCHMOCTENW MOT'YT OBITh ONPEEIIEHbI 3aKOHBI
MU3MEHEHMS BCEX OCTAJIbHBIX XapaKTEPUCTUK MEXaHUYECKON CUCTEMBI, B TOM YHCIIE
U peakuui cBs3eld. IloCKONbKY 3HaueHUs IapaMeTPOB CHUCTEMBI 3aJar0TCs
IIPOU3BOJIBHO, TO MOJKET BO3HMKHYTH CHUTYalus, KOTJa HATSKEHHUE OJHOIO W3
KAaHAaTOB WJIM BCEX KaHATOB CTAaHET OTpUUATEIbHBIM. Kpome 3TOoro, Moxer
BO3HMKHYTh CHUTYyallus, KOIJa BEJIWYMHA CHWJIbl CLEIUICHHS, IPEBBICUT CBOE
OpeaenbHOe 3HAYEeHHWE, MPU KOTOPOM KadeHWe KaTKa MPOUCXOauT 0e3
IPOCKaJIb3bIBaHUA. B 3TOM ciydae MaremaTuyeckass MOJEIb IEPECTAET ANEKBATHO
OTpaXaTb IWHAMUKY MEXAHHYECKOM CHCTEMBI. AKTyaJlbHOM CTaHOBUTCS 3ajada
ONTHUMH3ALUNA NAapaMETPOB MEXaHMYECKOM CHUCTEMbl TakKuM 00pa3oMm, 4yToObl Ha
BCeM OTane (QYHKUMOHUPOBAHMUS CHUCTEMBl OHa COXpaHsuila Obl  CBOIO
paboTOCTIOCOOHOCT.

[Ipennaraercs, u3meHsiss maccy rpysa | wim katka 4, a nmpyu He0OXOJIMMOCTH
KECTKOCTh YMNPYTroro »3jeMeHTaS, 00ecleunuTh TMOJOKUTEIbHBIC 3HAUYCHUS
HATSOKEHUS KaHATOB HA BCEM MPOTSHXKEHUHM PabOThl MEXaHUYECKOW CHUCTEMBI, a
TAK>Ke BBITIOJIHCHUS YCIIOBUS IBIDKCHHSI KaTKa 4 0€3 MpOCKaIb3bIBAHMUS.

[Ipouienypa onTUMHU3AIMKM OCYIIECTBISACTCS IO YKA3aHHWIO MPETojaBaTess
1160 11000pOM, JTUOO COTIIACHO AJITOPUTMY, IPUBEJICHHOMY B pasjeiie 7 mocoous
MOCBSIIIICHHOMY BBITIOJIHEHUIO KypCOBOM paboThI(cTp. 32 —43).

PacrieuaTky pe3ynpTaToB HEOOXOAMMO MOIIIUTH K MOSCHATEILHON 3amiCKe.
(BapuanT pacmedaTky pe3ysibTaTOB pacdyeTa W ONTHUMHU3AIHNHA CHCTEMBI, a TaKKe
MOCTPOCHHBIC HAa WX OcHOBe rpaduku 3aBucumocteir S = S(7); V =V (¢); a=a(t);

T, ; =T, ;(8); Fey =Fcy(f) nokasansl B IpUMEpPE BBIIOTHCHUS pabOTBI).

> BoIGOp BHYTPEHHHX MapaMETPOB MEXAHHUECKOH CHCTEMBI OIpPE/IeNISeTCsl IPEToIaBaTeNeM.



TpeboBaHust kK 0()OPMJICHUIO U sammre’
Odopmiienune padoTsbI

PaGora MNpCaACTABJIACTCA K 3allIUTC B BUAC MOSICHUTEIbHOM 3aITMCKH.

[TosicuutenbHas 3anucka, oobemom 20-30 cTpanuil, akKypaTHO 0opMIIseTCs
(B me4aTHOM WJIM pyKOITMCHOM BHJI€) Ha JIucTax nucuert Oymaru popmara A4. Texcr
pacrmosiaraeTcsi Ha OJHOM cTopoHe Jucta. Kaxaplii JUCT JOJDKEH ObITh
nponymepoBad. Paszgenst u  maparpadbl  JOMKHBI  OBITH  O3arjiaBlIeHbl U
NpOHyMepoBaHbl. POPMYJIbI, HA KOTOPbIE €CTh CCHUIKM B TEKCTE MOSICHUTEIIbHOU
3aMuCcKy, 00s3aTeNIbHO HyMepytoTcs. [losicHuTepHas 3amucka BKIF0YaeT B ceos:

e c. | — TUTYIBHBIHI JUCT (B IEYATHOM BUJIE, CM. NIPUIIOKEHUE 4).

® C.2 — OIIaBJ€HUE C HyMepaluen cTpanul] Kaxaoro pasaena (IIlpunoxenue 5).

c. 3 — AnHoTanus (CM. IpUIIOKEHUE 6).

e (Cxema MexaHHW3Ma U HEOOXOIMMbIE YHCIICHHBIE TaHHBIC JJIS BHITOJTHEHUS 3a/1a-
HUS (Ha OTAECIBHOM JIKCTE).

e BriBoa nuddepeHnnalIbHOTO YpaBHEHUSI JBUKEHUS C HMCIOJIB30BAHHEM TEO-
peMBbI 00 U3MEHEHUN KMHETHYECKOM SHEPTUN MEXaHUYECKON CUCTEMBI.

e Pemenue muddepeHNaIBLHOTO YpaBHEHUS ABMKEHUS. JIOJDKHBI OBITH IOJY-

YEHbl aHAIUTUYECKUE 3aBUCUMOCTH BeuuuH S =S8(¢); V =V(¢); a =a(1).

e OmnpeneneHne peakiyii BHEITHUX U BHYTPEHHHUX CBs3eU. JJOIDKHBI OBITH MOMY-

YCHBI aHaNUTHYeCKue 3aBucumMocty Bemuuut 1 ; =T, ;(8);  Foyp =F oy (0).

e [lomyuenue nuddepeHnanbHOrO ypaBHEHUS ABM)KCHUS CUCTEMBI ABYMSI IPY-
TUMU METOJIaMH.

e Pe3ynbpTarsl pac4yeTosB.

e AHanu3 pe3yJbTaToOB U ONITUMHU3ALNN MEXaHUUYECKON CUCTEMBI (HEOOXOIUMOCTb
1 00bEM OMpEEIIAET IPENoAaBaTeb).

e BriBojsbl.

e CHUCOK JIUTEpPaATYypPHI.

['maBbl 1 maparpadbl padoThI JOKHBI OBITH 03aTJIaBJICHbI U IPOHYMEPOBAHBI.
B noscHuTenbHON 3amucKe JIOJHKHO — COAEPKAThCS MOJPOOHOE  OMUCAHUE
POBOIUMBIX pacuéToB. DOpMyInbl, Ha KOTOPHIE WMEIOTCS CCBUIKHM B TEKCTE,
HYMEpPYIOTCS, M3JI0)KCHHE  COMPOBOXKIACTCA pacu€THBRIMH  cxemamu. He
JIOIYCKAETCSI COBMEIICHUE PACUYETHBIX CXEM IS Pa3jUYHBIX METOJOB Ha OIHOM
PUCYHKE.

N3noxkeHne CONpOBOXKAAETCS pPACUECTHBIMU CXEMaMHU U PUCYHKaMHU,

% PaGoTEI, He OTBEUAKONIME BCEM NEPEUMCICHHBIM TPEGOBAHHUSAM, POBEPATECS He OyIyT, a OyayT
BO3BPAIIATHCS JUIS TIEPEIEIIKH.



pacrionaraeMbIMd B TEKCTe (MpU HEOOXOJMMOCTH — Ha OTHAEJbHBIX JIMCTAX),
UMEIOIIMMH HOMED U Ha3BaHue. Bce cXeMbl U YepTEKU JOJKHBI ObITh AKKYPaTHBIM
U HarjgsigHeiM  (C  MCIOJIb30BAaHMEM UYEPTEKHBIX HMHCTPYMEHTOB WJIM Ha
KOMIIBIOTEPE), a UX pa3Mepbl JOJLKHBI MO3BOJISATH SICHO MOKa3aTh BCE BEKTOPHI U
pasmepbl. PHUCYHKM BBINOJNHSIOTCS KapaHJAlIoOM; TOJIIMHA JHUHUWA CTPOro
BBIJIEP>KUBAETCS (KOHTYPHBIE, BBIHOCHBIE, INTPUXITYHKTUPHBIE). CXeMbI (PUCYHKH)
U COCTaBJIsieMble HAa UX OCHOBE YPAaBHEHHUS IO BO3MOKHOCTHU PacCIOjiararoTcs Ha
onHOM cTpanulie. [Toka3piBaTh BCE 3TH BEKTOPHI M KOOPAMHATHBIE OCU Ha YepTexKax,
a TAaK)K€ YKa3bIBaTh €IMHUIIBI MOTYYa€MbIX BEJIMUUH HY>KHO 00s3aTEIIBLHO.

Martepuall B MOSCHUTEILHOM 3aIllMCKE pacrionaraeTcs Tak, 4ToObl ero ObLIO
yA00HO YUTaTh (M, KOHEYHO, POBEPATH!).

® 3aroJIOBKH IJIaB U naparpadoB BRIMOIHSIIOTCS MIPUPTOM OOJIBIIETO pa3Mepa, 4ueM
OCHOBHOM TEKCT; JIOMYCKAETCS UX MOAYEPKUBAHUE;

® MEXJy 3aroJIOBKaMH U TEKCTOM OCTaBIsieTcsl pooden mo BepTukanu (1,5-2 cm);

o OCHOBHOM TEKCT pa30MBaeTcs Ha ab3ailbl, MEXy KOTOPHIMHU OCTaBIIACTCS
BEp- THKaJIbHBIM Tipoben (~ 1 cM); Takoil ke MpoOen OCTaBIACTCS MEXIY
TEKCTOM U (hopMysiaMu, a TaKKe MEXIy POopMyIaMH, €CIIH OHHU 3alHChIBAIOTCS
110 BEpTHU- KaJl OJIHA 32 JIPYTOii;

e (opmyIbl — 3TO YaCTh MPEAIOKEHUS: €CIIU PEATIOKEHHE 3aKaHuuBaercsa Ghop-
MYJIOH, TO MOCJe HEe€ CTABUTCS TOUKA; €CJIM B KOHIIE MPEJUIOKEHUS pacroara-
IOTCSl HECKOJIBKO (hOPMYJI, TO OHU PA3AEISIOTCS 3aMATHIMH (IIOCTIE TOCIETHETO
CJIOBA TEKCTAa HET HUKAKOI0 3HAKa MPENUHAHUs) WIK TOYKOM ¢ 3amsaToi (mmocie
MOCTICTHETO CJI0BA TEKCTa CTOUT IBOETOUHE);

¢ (opMyIIBI pacmoyiararoTcs 1Mo MEHTPY CTPAHULIBI,

e HoMepa (popMyT BEIPAaBHUBAIOTCS IO MTPABOMY KParO CTPAHHUIIBI;

®  [10JI CTPAHUIII: BEPXHEE U HUKHEE - 2 CM., JIEBOE — 2,5 CM., TpaBoe - 1 cMm.;

e HyMepalus CTpaHUI[ CHU3Y, CIIPaBa.

IIpu odopmiieHHH MOSCHUTEIBHON 3aIMCKHU B NEeYaTHOW (hopmMe OCHOBHOMN
TEKCT HaOUpaeTCsl Ha KOMIIBIOTEPE B TEKCTOBOM pefakTope mpudptom « Times New
Romany» BemnunHOi 14 NT. ¢ MOJyTOPHBIM MHTEPBAIOM. TEKCT Ha CTpPaHHUILE
BBIPAaBHUBACTCA 10 MpUHE. [IepeHoc - aBToMaTHYECKUiA, IIMPUHA 30HbI IepeHoca - 0,5
cM. AO3arubii otctyn — 1,25 cMm.

I[JIH 3dIr'0JIOBKOB H ITOA3aroJIOBKOB 3aIllpCIIacTCs UCIIOJIb30BATh CIICHUAJIBHBIC
CTHUJIN U ITIOAYCPKHUBAHMA.

CCBIJIKY B TEKCTE Ha JIMTCPATYPY AAIOTCA B KBAAPATHBIX CKOOKax.

Bce  a0OpeBuaTypbl,  COKpallleHUss W  YCJIOBHbIE  O0O3HAaYCHHS
pacmn(poBBIBAIOTCS B TEKCTE.

dopmynbl crienyeT HabupaTh B pemakTope (Hopmys, BCTPOCHHOM WIIH
BHelIHeM. OCHOBHOM pa3mep — 14 nr.



3ammra padoTsl

OdopmileHHYI0 TTOSICHUTENBHYIO 3alHCKYy HEOOXOAMMO CAaTh Ha MPOBEPKY
pykoBoautento. [locne ucnpaBieHusl 3aMe€UaHUM PYKOBOIAUTENS MOSICHUTEIbHAS
3amucKa caaércs Ha PEleH3WI0 OJHOMY U3 mpenonaBareneir kadenpsl. Ilpu
OTpHUIATENBHOM perieH3nn padboTa JoJKHA ObITh IepeiesiaHa M BHOBB ITPEICTABIICHA
Ha PELICH3UIO.

[Tpuém KypcoBbIX pabOT, TOMYIIEHHBIX K 3alIUTE, MPOBOAUTCS KOMUCCHUEH,
OOBIYHO COCTOSAIIEH M3 ABYX IpernojiaBaresiei, Kak MpaBUii0, — PYKOBOIUTENS U
PELEH3EHTA.

Cpoxwu 3amuThi: B oceHHEM cemecTpe — ¢ 10 gexadpsi, B BecenneM — ¢ 10 masi.

Ha 3amure cTyZeHT aenaeT AoKiaa, B KOTOPOM PacCKa3bIBaeT O MOCTAHOBKE
3a/1a4M, YCJOBHUAX pacyeTa, MPUMEHSEMBbIX METOJAaX MEXAHUKH U IOJYyYEHHBIX
pesynbTatax. Ilocme 3TOro OH OTBEYaeT HA BOINPOCHl YJIEHOB KOMMCCHH.
MakcuMarnbHas oleHKa 3a KypcoByto padoty — 100 6ayos.

[Ipu 3ammTe paboOTHI OIEHUBAIOTCS:
e KkayecTBO odopmiieHus: padotsl — 10 10 6amios;
® OT3BIB PEICH3CHTAa — JI0 5 OAJIIOB;
® KadvecTBO JOKJIaaa aBTopa — 10 20 6amios;
® OTBETHI HAa BOIIPOCHI — 110 65 OanioB.

[To pesympraram 3amuThl pPabOTHI CTYACHTY BBICTABISACTCS OJHA W3
ciaeaywonmx oneHok: omauuno (81-100 OGamio), xopowo (61-80 OGamioB),
yooenemeopumenvno (40-60 OannoB) u Heyodoenemeopumenvno (MeHee 40
0asoB).

[Ipu neyooenremeopumenvnoil oyenke cTyJeHTYy BbIJAETCS HOBOE 3a/IaHUE.



O6paser TUTYJIBHOTO JINCTA

MunucTepcTBO 00pa3oBanus U Hayku Poccun
®I'6OY BO TYJILCKUI T'OCYJIAPCTBEHHBIM YHUBEPCUTET
Kadenpa Teopernyaeckoit MEXaHUKN

KYPCOBASA PABOTA
1O PASJIEJTY "JUHAMHUKA"

«MCCJIEJOBAHUE KOJEBAHU MEXAHUYECKOU
CUCTEMBI C OJHOM CTENEHBIO CBOBO/IbI»
BapuanTt Ne 48-7-0

Penien3ust Ha KypcoByto paboTy

KypcoBast paboTa 1o coiepkaHur0  coomeemcmeyem / He coomeemcmeyem
BBIJJAHHOMY 3aJIaHUIO U BBITIOJIHEHA 8 NOJIHOM 00beme / He 8 NoJIHOM 00BEME.
I[To comepkaHMIO M TEKCTY KypCOBOH pad0ThI MOXKHO C/CJIaTh BBHIBOJI 00 OCBOSHUH B ITOJI-

HOM o0BeMe KoMmIleTeHIuH, onpeaeieHHbx Bo ®I'OC, npexycmorpenabix OXOOIT mo
TEOPETUUECKON MEXAHUKE.

KypcoBas paboTa MokeT ObITh JOMYyIIeHa K 3alIUTe ¢ 100aBiIeHreM__ 0aioB
PELEH3EHTA MOCJIE YCIIEITHON 3aIUTHI.

Peuienzenr 20 1.
(®UO) (IMoxnuce) (Hara)
BbInonHum cTynexT: 320801 Cunopos C.C.
(rpymma) (Pamumus 11.0.)
Ne ctynenueckoro ounera 102748
HayuHbIil pyKOBOAUTEIB: K.T.H, JIOLEHT ITetpos ILII.
(y4eHas cTeneHb, 3BaHUE) (®amunus 1.0.)

Tymna, 20__
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O0pa3ser| oriraBIcHUS

OraasJjienue

AHHOTaIUA
Cxema MexaHu3Ma U JaHHbIE I BHIIOJIHEHUS 3a1aHU

BriBon muddepeHnnanbHOro ypaBHeHUS ABUKEHUS ¢ MCTOJIb30BAaHUEM
TEOpPEMbI 00 U3MEHEHUHN KUHETUYECKON SHEPTUU MEXaHUYECKOU CUCTEMBI

Onpenenenne 3ak0Ha ABUKEHUS CUCTEMBbI
Ornpenenenre peakiyii BHEIIHUX U BHYTPEHHHX CBSI3EH

CocraBnenue auddepeHmaIbHOTO YPAaBHCHHSI IBIDKCHHSI MEXaHU3Ma C
nomolipio npunnuna J{anambepa-Jlarpanxka

Cocrasnenue auddepeHIManbHOr0 YpaBHEHUS IBUKCHHUST MEXaHHU3Ma C
NIOMOIIBIO ypaBHEHMM Jlarpanxka 2-ro pona

PesynbTaTel pacueros

AHaN3 pe3ynbTaTOB BEIYUCIECHUN
Pesynbprarel ananusa

BriBonl

3¢
4c

5¢

o o 6 o o



OO6pa3zer] aHHOTaINH

AHHOTALINSA

Uccnenyercs nBUXEHUE MEXaHUUYECKOW CUCTEMbI C OJTHOM CTEMEeHbI0 CBOOOIbI
IIPU HAJIMYKUU YIIPYTOW CBSI3H, CUJI COMIPOTUBIIEHUS Y BO3MYILAIOIIEH TAPMOHUYECKON

cunbl I (t) =F, sin( pt). Cwibl CONMPOTHBICHUS MOJCIUPYIOTCS Mapoil  Cuil
M, =-v @, , IPONOPLMOHAILHON YIJIOBOW CKOPOCTH TeNla, W CHIOH R, =—p v,
IPONOPLUHUOHAIIBHONW CKOPOCTH TOYKH €€ IIPUJIOKEHUA. YTPYIYIO CBA3b MOACIUPYEM
cuinon F,  =c ) NOMYMHSIONICHCS JMHEHHOMY 3aKoHy ympyroctd I'yka. Kayenune

KaTKOB TIPOMCXOJIUT 0€3 CKOJbKEHHUs, MPOCKaIb3bIBAHUE HUTEW Ha OJoKax
oTrcyTcTBYeT. KyJIOHOBCKMM TpEHUEM Kau€HHUS U CKOJIbKEHUS peHeOperaem.

C moMo11bI0 OCHOBHBIX TEOPEM AUHAMUKU CUCTEMbI U AHATUTUYECKUX METOJ0B
TEOPETUYECKOW MEXAHUKH, ONPEACIIEHbl 3aKOH JABHWKCHUS IEPBOTO TEJa, a TAKXKE
pPEaKIMU BHEIIHUX U BHYTPEHHUX CBSA3EH.



