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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

«Teopernueckass MexaHMKa» — (yHIAMEHTaJbHAs €CTECTBEHHOHAYYHAsI
OUCUUIUIMHA, JEeXKallas B OCHOBE COBPEMEHHOW TeXHHMKH. OCBOEHHME ammapara
TEOPETHYECKOW MEXAHUKH SIBISIETCS HEOOXOAUMBIM yCIOBUEM IS TOCIEAYIOIIETO
M3YYCHUS TAaKUX OOIIETEeXHUUECKUX U MPOQPHUIbHBIX JUCIUILINH.

[lenbro OCBOECHMS AUCLUMILIUHBI SBISETCS (POPMUPOBAHHUE Y OOyUaIOLIUXCS
NOHMMaHUsl (yHIaMEHTAIbHBIX 3aKOHOB MEXAaHMYECKOTO0 B3aUMOJCHCTBUS H
JBIDKECHUS MaTEPHANIBHBIX TEJ, a TAK)KE Pa3BUTHUE WH)KEHEPHOTO MBILUICHMS,
HEOOXOAMMOIro JUIsl CXEMAaTHU3allud pealbHbIX OOBEKTOB, IMOCTPOEHUS UX
aJIeKBaTHBIX (PU3MKO-MATEMAaTHYECKUX MOJEJIed U TPOBEACHHUS PacCuE€THOTO
aHanusa.

W3yyeHne TeOpEeTUYECKOM MEXaHUKH CIIOCOOCTBYET (POPMUPOBAHUIO
CUCTEMbl KOMIETEHLIMHA, MO3BOJIAIOMIENH OyIyleMy CIEeUUaIuCcTy HaydHO
aHAJIM3UPOBATh MPOOJIEMBbI €ro Mpo-(heccnoHalbHOM 00JaCTH, MCIOJB30BaTh Ha
IPAaKTHKE MPUOOPETEHHbIE UM 0a30Bbl€ 3HAHUS, CAMOCTOATEIBHO, MCIIOJIb3YS
COBpEMEHHBIE 00pa3oBaTeIbHbIE U MHPOPMAILMOHHBIE TEXHOJOTUH, OBJIAJECBATh
TO HOBOM HHpOpMALMEN, C KOTOPOM eMy NpHIETCA CTOJKHYThCA B
MPOM3BOJCTBEHHON W HAay4yHOM AEATENIbHOCTU. Ha naHHOW OCHOBE CTaHOBUTCS
BO3MOKHBIM IIOCTPOEHHUE U HCCIIEIOBAHNE MEXAHUKO-MATEMATUYECKUX MOJIEIIEH,
aJIeKBATHO OMKCHIBAIOIINX PA3HOOOpA3HbIE MEXaHUUYECKUE SBIICHUS.

OCHOBHBIE 331a41 JUCLUIUIVHBIL

— OCBOEHHE METOJIOB pEIIEHUS HAayYyHO-TEXHUYECKHX 3aJad B oO0jacTu
MEXaHUKM M OCHOBHBIX QITOPUTMOB MAaTEMAaTUYECKOTO  MOJEIUPOBAHMS
MEXaHMYECKUX SIBJICHU;

— OBJIQJICHUE HABBIKAMU MPAKTUYECKOTO MHCIOJIb30BAHMS  METOJMOB,
MIPEJHA3HAYEHHbIX JUISI MaTEMaTUYECKOTO MOJEIMPOBAHMS  JIBHOKEHUA U
PaBHOBECHUS MAaTEPUAIBHBIX TEJI U MEXaHUYECKUX CUCTEM;

— (hopMHpOBaHHE YCTOMUMBBIX HABBIKOB 110 TPUMEHEHUIO (PyHIaMEHTAJIbHBIX
IIOJIOKEHUM  TEOPETUYECKOW  MEXaHMKM  IIPU  M3YYEHUU  JUCLUIUIMH
npo(eCCHOHAIBPHOTO 1LMKJIAa W HAyyHOM aHallu3€ CUTYyalluid, € KOTOPBIMU
BBIITYCKHUKY MTPUXOAUTCS CTAIKUBATHCA B MPOGECCUOHANBHON e TEIBHOCTH.

2. [Inanupyemsble pe3ysbTaThl 00y4eHHUs 10 AUCIUIUIMHE (MOAYJIIO).

[lepeyerr GopMHUpyeMBIX pe3ylIbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMMbl (KOMIIETCHIIUI) B PE3yIbTaTe 00yUCHHUS 110 AUCIUIUINHE (MOTYIIIO):

OIIK-1 - CnocoOeH pemiaTh MHXXEHEPHbIE 3aJaud B MpodeccuoHaabHOM
NEATEIbHOCTH, WCIOJb3ys METO/bl E€CTECTBEHHBIX HAayK, MAaTeMaTU4Y€CKOro
aHajM3a W MOJIEIMPOBAHUS HA OCHOBE (GYHIAMEHTAIBHBIX 3HAHUN (DHU3UKH,



MaTEeMaTHUKUd M OOLIETEXHUYECKUX AMCUMIUIUH Ui (popmanu3auuu, pacuéra u
00OCHOBaHUs PELLICHU, HAITPaBJICHHBIX HA Pa3BUTHE TPAHCIIOPTHBIX CUCTEM.

OO0y4eHwne Mo qUCIHUILTHHE (MOTYJTI0) TIPEIOoJIaraeT, 4To 10 €ro pe3yabTaTam
oOydaromuiics: Oyaer:

3HATh:

- OCHOBHBI€ MOHSITHS, 3aKOHBI U IPUHITUIIEI MEXaHUKH;

- BBITCKAIOIIME W3 ATUX 3aKOHOB METOJIbl HCCIICIOBAHUSI PAaBHOBECUS U
JIBIDKCHUST MaTe-pUabHON TOYKH, TBEPJIOTO Tela U MEXaHUUECKON CUCTEMBI;

- METOJIbl MEXaHUKH, KOTOPBIC MPUMEHSIOTCS B MPUKIAIHBIX JUCIUATIINHAX.

YMmern:

- BBINOJIHATH CXEMAaTU3AlUI0 PEATbHBIX KOHCTPYKIMA W MEXaHU3MOB,
BBIJICTISIA TJ1aB-HbIE U OTOpAchIBasi BTOPOCTENIEHHBIE (DAKTOPHI;

- COCTaBJIATh PACUYETHBIE CXEMBI M MPUMEHSITH K HHUM COOTBETCTBYIOIIHMI
MaTeMaTU4e-CKUM anmapar [Jisi HaXOXKJICHUS HEU3BECTHBIX CHUJIOBBIX WU
KMHEMaTUYeCKUX (haKTOPOB;

- QHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI PEIICHUS 3a7la4 Ha MPEAMET UX
(bU3UYECKON aJIECKBaTHOCTH M Pa3MEPHOCTH.

Baanernb:

- METOJIaMU MaTeMaTHYECKOT0 MOJICTTUPOBAHUSI MEXaHUYECKUX CUCTEM;

- KyJbTYpOH CTpPOrOro JIOTHYECKOTO MBIIJICHUS, HEOOXOIUMOU st
CaMOCTOSITEJIbHOTO OCBOCHHSI HOBOM TEXHUYECKON MH(OpPMAIIMM U COBPEMEHHBIX
MPOTPAMMHBIX KOMITJIEKCOB MH-KEHEPHOTO aHAJIN3A.

3. O6beM AUCITUTIIUHBI (MOITYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJeMMYECKUX Jaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOW paboOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha MHBIX YCIIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne3

KonrakTHas paboTa Ipu npoBeileHHN YUeOHBIX 3aHATHI (BCEro): 80 80

B toMm uncie:

3aHATHSA JIEKITMOHHOTO THITA 32 32




|3aH}ITI/I}I CEMHMHAPCKOI'0 THIIA | 48 | 48

3.3. O06beM auCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNbHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSX, TMPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTECTALIMU COCTaBIIAET 64 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTHUCHMILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENTFHOM pabOThl 00yUaIOUINXCs, a TakKe B opme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHSA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Tema 1: BBenenue B TeopeTnyeckyro MexaHuky. OCHOBHBIE TOHSTHS U aKCHOMBI

CTaTHUKMU.

PaccmarpuBaemble BOIPOCHL:

- IpeIMET U 33/1a4M Kypca TeOPeTHIECKONH MEXaHHKH;

- OCHOBHBIE TIOHATHS CTATUKU: aOCOJIFOTHO TBEPIOE TEJIO, CHJIA, CUCTEMA CHJI, 9KBH-BaJICHTHBIE CHCTEMBbI
CUJI, PABHOJEHCTBYIOLLAS;

- aKCHOMBI CTaTHUKH;

- cBOOOIHBIE M HECBOOOIHEIE TEa;

- CBSI3U M MIX PEAKLIUH;

- aKCOMa 0CBOOOX/IaEMOCTH OT CBS3EH.

2 |Tema 2: CucremMa CXOMISIIUXCS CHIL

PaccmarpuBaemble BOIPOCHL:

- OTIpeIeNICHHE CUCTEMBI CXOJISIIINXCS CHIT;

- CITOYKEHHE CXOJISIIUXCS CHII,

- PaBHOJICHCTBYIOIIIAS CXOISIIIUXCS CHLT;

- TEOMETPUYECKOE YCIOBHE PABHOBECHS CHCTEMBI CXOSIIIMXCS CHIT;

- QHAIMTUYECKUE YCIIOBUS PABHOBECHS CHCTEMbI CXOISLINXCS CHIT;

- TeOpeMa O PaBHOBECHH TPeX HEMapallICIIbHBIX CHJI, JISKALIMX B OJHOH IIOCKOCTH (TeopeMa o Tpex
CHUIIaxX).

3 |Tema 3: [Ipon3BosibHAS IJIOCKAsI CHCTEMA CHJL.
PaccmarpuBaemble BONIPOCHI:

- anre6panqec1<m‘/'1 MOMCECHT CHJIBI OTHOCUTEIIbHO IEHTPA,

- rapa CHJI ¥ €€ MOMEHT, CBOWCTBA Map CHII;

- IeMMa O TlapajuIeIbHOM MepeHoce cuiibl (Teopema [lyaHco);

- IpUBEACHUE IPOU3BOJILHON IJIOCKOM CUCTEMBI CHJI K 33JTAaHHOMY IIEHTPY;
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- [J1aBHBIM BEKTOP U IJIaBHBIM MOMEHT IJIOCKOM CUCTEMBI CHUIT;
- YCIIOBHUS PABHOBECHS TIPOM3BOJIBHON MIOCKOW CHCTEMBI CHIT;
- TeopeMa BapuHbOHA 0 MOMEHTE PaBHOJCHCTBYIOIICH TJIOCKOH CHCTEMBI CHIL
4 |Tema 4: PaBHoBecue cucteMsbl Tell. PacueT miockux depm.
PaccmarpuBaeMbie BOTIPOCHL:
- PaBHOBECHE COWICHECHHBIX CHCTEM TElT,
- CTATHYECKH OIPEACIUMBIC U CTATUYCCKH HEOIPEACIUMBIC CHCTEMBI,
- IOHATHE THIOCKOH (hepMBI, SIIeMEHTHI (hepMEI;
- YCIIOBHS CTaTHYECKO OMPEACIUMOCTH M TeOMETPUYCCKOI HEM3MEHIEMOCTH (epMm;
- aHAIMTHYECKUE CITOCOOBI pacueTa yCHIHN B CTEPXKHAX GepM (crmocod BEIpe3aHus y3JI0B, CIOCO0
cedeHwuil).
5 |Tema 5: [Ipou3BoabHas MPOCTPAHCTBEHHAS CUCTEMA CHIL.
PaccmarpuBaeMbie BOIPOCHL:
- MOMCHT CHUJIBI OTHOCUTEJILHO IICHTPA KaK BEKTODP,
- MOMEHT CHJIBI OTHOCHTEIIEHO OCH;
- CBSI3b MEX/y MOMEHTAMH CHJIBI OTHOCHTENIBHO LIEHTPA U OCH, IPOXOIAIICH Yepe3 ITOT LEHT;
- IPUBE/ICHNE IPOCTPAHCTBEHHOM CHCTEMBI CIUI K 33JaHHOMY IICHTPY, TJIaBHBII BEKTOP M TIABHBIN
MOMEHT;
- QHAJIMTHYECKHUE YCIOBUS PABHOBECHS IPOU3BOJIBHOM IPOCTPAHCTBEHHOM CHCTEMBI CHIL
6 |Tema 6: Cuctema nmapayienbHbIX cuil. LIEHTp TSKECTH TBEPAOTO Tea.
PaccmarpuBaemble BOIIPOCHL:
- CIIOKEHHE JIBYX MapauIeIbHBIX CHIT;
- HEHTP MapajuIeTbHBIX CHII M €0 KOOPIMHATHI,
- IIOHATHE LEHTPA TSHKECTU TBEPIOTO TeIa;
- KOOPIMHATHI IIEHTPOB TSDKECTH 00beMa, IUIOMIAA! U JINHUH;
- OCHOBHBIE CIIOCOOBI OTPEIeICHHS EHTPOB TSHKECTU TEJL.
7 |Tema 7: PaBHOBecue TBEPBIX TEJ C YIETOM TPEHUS.
PaccmarpuBaemble BOIPOCHL: BU/bI TPEHUS,;
- TPEHHE CKOITbKEeHUsI, 3aKoHbI KyIoHa;
- peakuus LIepoXoBaTO MOBEPXHOCTH;
- YIOJI TPEHUS U KOHYC TPEHHUS;
- TpeHHe KaueHus1, KO3 HUIMEHT TPEHUS KaYeHUs;
- PaBHOBECHE TBEPIBIX TEJI IPU HAJUYUU CHJI TPEHHSL.
8 |Tema 8: Benenue B kuHeMaTuKy. Kunemarnka TOUYKH.
PaccMarpuBaeMbie BOIIPOCHL:
- IPEeAMET KHHEMATHKH,
- CIIOCOOBI 3aJaHus ABUKCHUS TOYKU,
- TPACKTOPHUA ABHUKCHUA TOYKHU,
- OMpe/ieNIeHHe CKOPOCTH W YCKOPEHHsI TOUKH MPH BEKTOPHOM M KOOPAHHATHOM CIIOCO0AX 3aaHHs
JBHMXXCHUA,
- OmpeJieNIeHHe CKOPOCTH U YCKOPEHHSI TOUKH MPH €CTECTBEHHOM CITOCO0E 3aaHus IBIKCHHS.
9 |Tema 9: IlpocTeiime ABMKCHUS TBEPAOTO TEIIa.
PaccMarpuBaeMbie BOIIPOCHL:
- OCTYNATeNIbHOE IBIKEHHE TBEPOTO TeNa;
- TPAGKTOPUH, CKOPOCTH U YCKOPEHUS TOUYEK TeJa IPH MOCTYIAaTeIbHOM ABUKCHUM;
- BpalaTeJIbHOE JBUKEHUE TBEPAOIO TeJla BOKPYT HEMOABUKHOM OCH;
- 3aKOH BPAIATEILHOTO JBIKCHHS, YTIIOBASI CKOPOCTH U YTIIOBOE YCKOPEHHE;
- OTIpe/IeNICHUEe INHEHHBIX CKOPOCTEH U YCKOPEHHI TOUEK TeJia MPH BPAIATEIbHOM JIBHKCHHUH.
10 |Tema 10: CrnoxxHOE TBH)KEHUE TOUKH.

PaCCManI/IBaCMLIe BOIIPOCHI:
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- MOHATHS a0COMIOTHOTO, OTHOCUTEIHHOTO U IEPEHOCHOTO ABMKEHHH TOUKH;

- TeOpeMa O CJIOKEHUH CKOPOCTEH;

- TeopeMa O CI0XKEHUHU YCKOPEHHUI;

- npaBuiio JKyKoBCKoro A1 onpeseneHus HamnpasieHus yckopenust Kopuomnuca;
- ciryyau oOparteHust yckopenust Kopuonuca B Hylb.

11

Tema 11: [TnockonapannenbHoe (IIJIOCKOE) TBHKEHHUE TBEPIOTO TeIa.
PaccMarpuBaeMbie BOIIPOCHL:

- ONPEEIICHHUE IIOCKOTO IBHKCHUSL,

- OIpEIENICHIE CKOPOCTEH TOYEK Tesa MPH INIOCKOM [BIKCHHH;

- MTHOBeHHBIH eHTp ckopocteit (MLC) 1 criocoObI ero onpenencHus;

- OMpeJieNieHie YCKOPEHHUH TOYeK Tella MPH IIIOCKOM ABIKCHHU;

- MTHOBEHHBI LieHTp yckopeHuit (MILY).

12

Tema 12: Beenenue B quHamuky. JluHamuka MaTepuaibHON TOUKH.
PaccMarpuBaeMble BOIPOCHL:

- IpeIMET U OCHOBHBIC ITOHATHUS IHHAMUKH;

- 3aKOHBI KJIACCHYECKOH ANHAMUKY;

- nuddepeHnnaIbHble YpaBHEHHS IBIDKCHHS MaTepUaIbHON TOYKH;

- repBas (IpsiMast) ¥ BTopast (oOpaTHas) 3aa9i THHAMHUKH TOYKH;

- UHTErpUpOBaHue T hepeHIIANTBHEIX YPABHEHHUI IBIDKCHHUS MaTePHaIbHOH TOY-KH METOJIOM
pasesieHus IepPeMEHHBIX.

13

Tema 13: luHaMHuKa MEXaHUYCCKON CHCTEMBI.

PaccMarpuBaeMble BOIPOCHL:

- MEXaHU4YECKasaA CUCTEMA, BHYTPECHHUC U BHCIIHUC CUJIbI, UX CBOfICTBa;

- HCHTP MAacCC CUCTCMBbI U €ro KOOPAUHATBI;

- MOMCHTBI MHEPLUU TBCPAOTO TECJId, paANnyC NHCPLIUU;

- TeopeMa FIOfIFeHCEl-H.[TefIHepa O MOMCHTAaX MHEPUHUU OTHOCUTCIIbHO IapaJlICIb-HbIX 006171;
- ,HH(I)(I)CPSHLII/I&J’IBHBI@ YpaBHCHUA ABUIKCHUA MEXaHHYECKOH CHUCTEMBI,

- TeopeMa O ABMIKCHUU LEHTPA MaCC MEXaHUYECKOH CHCTEMBI,

- CIICJICTBHS U3 TEOPEMBI (3aKOH COXPaHEHMS ABMIKEHHS LIEHTPa Macc).

14

Tema 14: TeOpeMLI 00 M3MEHEHHNH KOJIMYECTBA JBHKXCHHUA U KHHCTHUYCCKOI'O MO-MCHTA.
PaccmarpuBaemble BOIPOCHL:

- KOJIMYECTBO JIBH)KEHUS MaTEPUANBbHON TOUKH U MEXaHHUECKON CHCTEMBI;

- UMITYJIbC CHJIBI;

- TeopemMa 00 M3MEHEHNH KOJIMYECTBa ABMXECHUS CUCTEMBI B U (HepeHINaTbHON N HHTErPaIbHON
thopmax;

- 3aKOHBI COXPaHEHHs KOJIMIECTBa ABHKCHUS;

- MOMEHT KOJIMYECTBa ABWXEHUs (KHHETHIECKUIt MOMEHT) TOUKH U CHCTEMBI;

- TeopemMa 00 M3MEHEHNH KHHETHYECKOTO MOMEHTA;

- 3aKOHBI COXPAaHEHNs KHHETUYECKOT0 MOMEHTa;

- BEIYMCIICHHE KHHETHYECKOTO MOMEHTA TBEPOTO TeJia IIPH €ro BPaIleHUH BOKPYT HETIOABIDKHON OCH.

15

Tema 15: Teopema 00 U3BMEHEHUN KHHETUYECKON SHEPTUH.

PaCCManI/IBaCMLIe BOIIPOCHI:

- KHHETUYCCKas DOHEPIust MaTCpPIEU'H;HOﬁ TOYKHU U MEXaHUYSCKOM CHCTEMBI,

- BEIYUCIICHUE KMHETHUECKOM OHEPIruu TBEPAOTo TEjia IPU MOCTYIATCIbHOM, Bpa-IIATCJIbHOM U IIJIOCKOM
JBHIKCHUAX

- pa60Ta CHJIBI, MOIITHOCTD,

- BBIYHMCJICHHUC pa6OTI:I THIIOBBIX CUII;

- T€opeMma 00 U3MEHEHUN KHHETHYECKOM OHEPIUU TOYKHU U MEXaHHYECKOM CUCTEMBI.

16

Tema 16: [Ipunuumnsl Teopetnyeckoit Mmexanuku. [Tpuniun lanambepa.
PaccmarpuBaemble BOIPOCHI:
- IIOHATHUE O CWJIaX HHEPLHU;
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- mpuHOUN [amambepa s MaTepraIbHOI TOUKH;
- npuHuMn Jlanamoepa a1t MeEXaHU4eCKOW CUCTEMBI;
- IVIAaBHBIN BEKTOP U ITIaBHBII MOMEHT CHUJI MHEPLUU NPU PA3INYHBIX BUAAX JABMKEHHS.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

Hp AKTHYCCKHUC 3aHATHI

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

OCHOBHBIC TTIOHATHS CTaTUKN. CBSA3HM U X p€aKkuu. HpOCKHI/II/I CHIJI.

B pe3ynbTaTe BBIOTHEHHUS HPAKTHIECKOTO 3a/IaHNA CTYJCHT yCBauBaeT (hyHIaMECHTAIbHbIEC TOHATHS
CTAaTHKH: MaTepuaIbHas TOUKa, aOCOIIOTHO TBEPOE TENO, CHIIA U SKBUBAJIICHTHOCTh CHCTEM CHIL.
3HAKOMUTCS C IPUHIIUIIOM 0CBOOOXKIAEMOCTH OT CBA3EH M YIHUTCS KIACCH(DUIIMPOBATh THITBI CBS3EH 110 UX
peaksiM. Oco0oe BHUMaHHE yIEIsIeTCsl pacdeTy paclpeaeeHHON Harpy3Ku U HaBbIKaM MPOCIMPOBAHUS
CHJI HA OCH ¥ TNTOCKOCTH KOOPJIMHATHOW CHCTEMBI.

Cucrema CXOOAIMMNXCA CHUII.

CryIeHT OBJIaieBaeT HaBbIKaMH MIPHUBEICHUS CUCTEMBI CXOIAIINXCS CHIT K PaBHOJICHCTBYIOIIEH
AHAJMTHYECKHUM criocoOoM. B xoze 3ansaThst popMyIHpyIOTCS M IPUMEHSIOTCS K PEILICHUIO 33/1a4 YCIIOBHS
PaBHOBECHS CUCTEMBI CXOIAIUXCs CUIl. M3ydaeTcs TeopemMa 0 TpeX CHilaX KaK MHCTPYMEHT PELeHUs
YaCTHBIX CIy4aeB 3a7jad PABHOBECHUS IIIOCKOI CUCTEMBI CXOASIIUXCS CHIL.

MOMEHTBI CHIT B TEOpHUSI ap.

[IpakTryeckas paboTa HanpaBlieHa Ha OCBOCHHE TOHATHH MOMEHTa CHIIBI OTHOCHTEIIFHO IEHTPA M TEOPUH
nap cui. CTyIeHT H3y4aeT CBOMCTBA Nap, YYUTCS BBIYACIATE UX MOMEHTHL. DOpMHUpPYETCs MOHUMaHHE
(u3MYECKOTO CMBICIIA BPALIATEILHOTO AEHCTBHUS CHIlbl. DOPMUPYIOTCSl HABBIKH COCTABJICHHSI YPaBHEHU I
paBHOBECHS.

HpOI/I3BOJ'ILHa$I MJIOCKAas cUcTeMa CHUl. Y CJIOBUS PaBHOBCCHUH.

OT1pabaTeIBalOTCS HABBIKM COCTABIICHMS TpeX (OpM ypaBHEHHUH paBHOBECHS (OCHOBHOM U
JIOTIOJTHUTENBHBIX). B pe3ynbTare BBITOIHEHHS 331aHUH BBIPAOATHIBACTCS allrOPUTM BBIOOpa
panroHaIBHOTO IIEHTPa MOMEHTOB JIJISl YIIPOIIEHHS CUCTEMBI IMHEHHBIX ypaBHEHHH.

PaBHOBecHe cucTeMbl COUICHEHHBIX TEl.

BuumManue ynensercs pacueTy KOHCTPYKIMH, COCTOSIIUX U3 HECKOIBKUX B3aUMOJEUCTBYIOIUX TBEPABIX
Ten. CTyIeHT yIUTCS IPUMEHSATh METO/ PACWICHEHUS CUCTEMBI M HCIIOIb30BaTh 3aKOH PABEHCTBA
JIEHCTBUS U IPOTUBOAEHCTBYS. DOPMUPYIOTCS KPUTEPUU OTINYMSI CTATUYECKU ONPENEIUMBIX CUCTEM OT
HEOIIPEACIUMBIX.

Pacuer mockux depm.

CTyZeHT IoTydJaeT HaBbIKH aHAJIN3a TEOMETPHIECKOW HEN3MEHIEMOCTH M CTaTHYECKOH ONpeeTMMOCTH
(epm ¢ TpeyronbHOM pemeTkoi. OTpadaThIBalOTCS ABA KJIACCHYECKUX METO/a pacyeTa yCHINH B
CTEP>KHSIX: METOJI BBIPE3aHHMsI Y3JI0B U METOJ] CKBO3HBIX CEUECHHH.

IIpocTpaHcTBEHHAs cHCTEMA CHIL.

3aHATHE MOCBAIICHO MEPEXOTy K TPEXMEPHBIM 3aadaM cTaTHKH. CTyIeHT H3ydJaeT MOHATHE MOMEHTa
CUJIBI OTHOCUTEIIBHO OCH U aHAIMTUYECKUE METOABI €T0 onpenencHus. PopMUpyroTcs HaBbIKU
COCTAaBJICHUS YPaBHEHUI paBHOBECHS ISl IIPOU3BOJIBHOM POCTPAHCTBEHHONW CUCTEMBI CUJI, AEUCTBYIOLIUX
Ha TBEPJIOE TEIIO.

[{eHTp TSHKECTH TBEPIIOTO TEIA.

CTYZIGHT 3HAKOMUTCH C MOHATUEM LIEHTPA TAKECTU. OTpaGaTBIBaIOTCSI MMPAaKTUYCCKUC MMPUEMbL
HaXOXXACHUA KOOPAUHAT HCHTPA TAKECTH OAHOPOJAHBIX TCJI: METO paSGI/IGHI/IH, METOA AOIIOJIHCHUA U
HCIO0JIb30BaHUC CUMMETPHH.

PaBHOBecue I[IpU HAJITMYHUU TPCHUS.
B pesynbrare pemeHus 3a1a4 CTYASHT ONPEIENIIeT yCIOBUS PABHOBECHS TEJN NP HAJTUYNN TPEHUSI.




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

[IponcxonuT 03HAKOMIIEHHE C MIOHATHEM «IIpEeleIbHOE paBHOBecHEe». CTyIEH yUUTCS OTPENEIsITh
COCTOSIHUE TIPEJIeIEHOTO PABHOBECHS JJISl COCTABIICHUS KOPPEKTHBIX PACUETHBIX CXEM.

10

Kunemartnka TOUYKH. KOOpI[HHaTHBIfI croco0 3aaHus ABHKXCHHA.

CTyZeHT MPUCTYNaeT K U3y4YEHHIO IBIKEHUs 0e3 ydeTa BBI3bIBAIOIINX ero npu4yrH. OBlajieBaeT MeToJaMu
nepexosa OT ypaBHEHUI IBMKEHUS K TpaekTopuu. [loyuaeT HaBBIKM HaXOXKAECHUS BEKTOPOB CKOPOCTH U
YCKOPEHHSI TOUKHU Yepe3 UX MPOCKIUH, OIpeeNsieMble KaK IIPON3BOJHBIEC OT 3aBHCUMOCTEH N3MEHEHHS
KOOPJWHAT 10 BPEMEHH.

11

Kunemaruka Touku. EcTecTBEHHBIN CIIOCO0 3aqaHUs IBUKECHHU.

BruMmanme ynensercst aHanu3y IBWKSHUS TOUYKH B OCSX €CTECTBEHHOTO TpexrpaHHuKa. CTyIeHT yuuTcs
BBIYUCIATH KaCaTCJIbHOC U HOPMAJIbHOC YCKOPCHUA, ONPEACTIATL paAlyC KPUBU3HBI TPACKTOPUU 1
KﬂaCCI/Iq)I/IIII/IPOBaTL BHUbI IBUXKCHUS. Ycra"HaBiIuBaeTCs B3aMOCBS3hb MECKIAY KOOPAUHATHBIM U
CCTCCTBCHHBIM OIIMCAHUEM ABUXKCHUS.

12

Kontponbnas padora mo Craruke u KunemMaTuke TOUKH.

HGHL}O 3aHATUA SABJISICTCA KOMIIJICKCHAA IPOBEPKA 3HAHWUH U JAUArHOCTUKA HABBIKOB PCHICHUA THIIOBBIX
3aJa4 1o HpOﬁ,Z[eHHLIM pasaciaaM. OL[eHI/IBaeTCH CIIOCOOHOCTH CTYACHTA K CAMOCTOATCIbHOMY aHAJIN3Yy
YCHOBI/Iﬁ PpaBHOBECHUA U TapaMCTPOB ABUKCHUA MaTepPIaJ'IBHOﬁ TOYKH.

13

[Ipocreimme 1BUKEHUS TBEPIOIO TENA.

CryneHT n3ydaeTt crenuduKy MOCTyIaTeIbHOTO U BPAIATEIbHOTO NBIKECHUH. OTpadaThIBalOTCS HABBIKU
OmnpeneseHrss CKOPOCTEN U YCKOPEHHUM TOYEK BPaIAOILErocs Tela, a TAKIKE YITIOBBIX XapaKTEPUCTUK
(yrioBast CKOPOCTb, YIJIOBOE YCKOpeHHe). PaccMaTpuBaloTcs BOIPOCH! MpeoOpa3oBaHms BpaIaTeIbHOTO
JBHMXKCHHUA B MCXaHHU3Max.

14

CrnoxxHoe JABHUKCHHUEC TOYKH. CKOpOCTI/I.
CTyZ[eHT OCBAMBACT MCTOAUKY PA3JIOKCHUSA ABUKCHUA TOUYKHU HAd OTHOCUTCIIBHOC U ICPCHOCHOC. B
PE3yJIbTAaTC BBIMIOJHCHHUS 3a4a4 3aKPCIIIACTCA TCOpEMaA O CIIOKCHUUN CKOpOCTeﬁ.

15

CrnoxxHoe IBUKEHUE TOUKHU. Y CKOPEHHUSI.

CJ105KHOE IBI)KEHHE TOYKH. Y CKOPEHUSI.

3ansarue nocssmeHo treopeme Kopuonnca. CTyIeHT yuuTcs ONpeNersTh IEPEHOCHOe, OTHOCUTEIBHOE U
KOpPHOJIMCOBO yckopeHus. Ocoboe BHUMaHueE yensieTcs npaBuily JKyKOBCKOTO U (pU3NYECKUM YCIOBHIM
BO3HHKHOBEHHs ycKopeHHs Kopuomnuca B 3aBUCIMOCTH OT B3aUMHOM OpHEHTALINU IIEPEHOCHOH YTII0BOH
CKOPOCTH M OTHOCUTEIILHOM CKOPOCTH.

16

[Tnockoe aBmxenue Tena. CKOpoOCTH.

CryzneHT n3y4aer pacipeieneHle CKOpocTeil B TBEpJIOM Telle, COBEPIIAIOIIEM ITIOCKONapauIeIbHOe
nmekeHue. OBiageBaet TeXHUKON paboTsl ¢ MraoBeHHBIM LlenTpoM Ckropocteit (MLIC) u Teopemoii o
MPOEKIHSIX CKOPOCTEN JIBYX TOUYEK, UTO MO3BOJISIET 3((EKTUBHO peIaTh 3a/1a41 KHHEMATHKH MEXaHU3MOB.
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II;mockoe nBuxkeHue Tena. Y CKOpeHus.

OTpa6aTLIBaIOTC$[ HaBbIKH HAXOXIACHUS yCKOpeHI/Iﬁ TOYCK IPH IMJIOCKOM JIBMKECHUUN C UCIIOJIb30BAHUEM
NoHATH noitoca. CTyIeHT 3HaKOMUTCS ¢ oHsATHeM MruoBeHHoro LlenTpa Ycekopenuit (MILY) u yunrces
BBIYHCIIATH YCKOPEHHE JTF000H TOUKHU Tella Yepe3 YCKOPEHHUE MOIoca.
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JlnHaMuKa MaTepUaIbHON TOYKHU.

CTyZ{eHT MPUCTYIACT K U3YUCHUIO 3aKOHOB HeroTona-I"anuies B KOHTEKCTE aHATUTHYCCKON MEXaHUKH.
Pemarorcs JABC€ OCHOBHEIC 3a/1la4H JIMHAMUWKU. OTpa6aTLIBaIOTC$I HAaBBIKW UHTCTPHUPOBAHUS
muddepeHnInanbHbIX YpaBHEHUH BTOPOTO MOPSIKA.

19

TeopeMa 0 IBUKCHUH LICHTPA MacCC.

B pesynbrare pemeHus 3aiau CTyAEHT OCO3HAET Pa3IMuue MEXIY JBUKEHUEM OTAEIbHBIX TOUEK CUCTEMBbI
U IBIKEHUEM €€ LIeHTpa Macc. M3yuarorces yciioBus, IpU KOTOPBIX LIEHTP MACC CUCTEMBI ABHXKETCS
MPSAMOJIMHEWHO U paBHOMEPHO (3aKOH COXPaHEHUs JBIDKEHUS LIEHTPa Macc) MO IeHCTBHEM BHYTPEHHUX H
BHEIIIHUX CHJL.

20

Teopema 006 M3MEHEHUH KOJINYECTBA JBUKEHUS.




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

CTyzneHT n3y4yaeT TMHAMHYECKYIO XapaKTEPUCTHKY MOCTYIIATEILHOTO ABHXECHUS — KOJINIECTBO JIBIDKCHUS.
OtpabatbIBaloTCs HaBBIKM MPUMEHEHHUS TeopeMbl B TuddepeHnansHoi 1 nHTerpansHoit Gopmax, a
TaKXke UCIOJIb30BaHUE 3aKOHOB COXPAHEHUs IIPU aHAJIU3€ IBUKEHUS CUCTEM IIPU OTCYTCTBUH BHEIIHUX
CHUJI B IIPOEKLIUAX HA OCH.

21

TeopeMa 00 U3MEHEHNH MOMEHTA KOJINYECTBA JABUKCHUA.

Ha 3ansaTHN paccMaTprBarOTCs BpalaTeIbHbIC XapaKTEPUCTUKN cUCTEMBI. CTYJCHT YIUTCS BBIYHUCIISATH
KMHETHYECKUH MOMEHT OTHOCHTENIFHO IEHTPA U OCH. B Xoze pemenns 3a1a4 aHaTu3upyOTCS CITydan
COXpaHEHHSI MOMEHTA KOJIMIECTBA IBHKCHUS.

22

Pabora, MOLITHOCTh U KHHETHUYECKAs SHEPT U
CTy}leHT OCBauBacCT MCTOAbI BHIYUCIICHUS pa6OTLI MOCTOAHHBIX U IEPEMCHHBIX CHUJI, pa6OTI)I MOMCHTA.
CDOpMI/IpyIOTCSI HaBbIKU ONIPECACICHUA KUHETHYCCKOM OHEPrumn MEXaHHYECKOM CHCTEMBI.

23

HpI/IMeHCHI/IC TEOPEMBEI 00 U3MEHEHNHY KMHETHYECKOMN OHCPIUH.

HpaKTI/I‘IeCKOG 3aHATUC HAIIPABJICHO HAa UCIIOJIb30BAHUEC DOHEPICTUYCCKOI0 METOAAa KakK Hanbosee
YHUBEPCAJIBLHOTO criocoda peueHus 3aga4 ABUKCHUS. CTy,I[eHT YUUTCA CBA3BIBATH U3BMCHCHHUEC CKOPOCTH U
YCKOpCHU: C pa60T0171 TPUIIOKCHHBIX K CUCTCMC dKTUBHBIX CHJI, pCIlasd KOMIIJICKCHBIC 3aa9 NTUHAMHUKH
MCXaHHU3MOB.

24

[punnun J{anamb6epa.

CTyZ[eHT 3HAKOMHUTCS C MCTOJOM KUHCTOCTATHUKHU. Yuurcs BBOJAUTH CUJIbI MHEPIHUU U COCTABIIATH
ypaBHEHHs AMHaMU4ecKoro paBHosecus. [Ipunnun JlanamOepa npeacraBiseTcs: Kak CBA3YHOLIee 3BEHO
MCXKIAY METOJaMU CTaTUKU U 3aJa4aMu JUHAMUKHU, TTO3BOJIAIOIIEEC ONPEACTIATL B TOM YUCJIC NTMHAMUYCCKUEC

PpCaKuu B OMnopax ABMKYIIHUXCA MCXaHU3MOB.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

n/o

Bun camocrosTensHO#M paboThI

I/I3yquI/1e TCOPCTUUCCKOTO MaTCpHralia 10 KOHCIICKTY JICKITHI.

I/I3y‘{eHI/IC TCOPCTUUCCKOTO MaTCpHraJia 1o y‘Ie6HI/IKaM.

HO}IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

Pemienue 3aga4d mo NEpCUYHI0, pPCKOMCHIOBAHHOMY ITPCIIOAABATCIICM.

ITocemenue KOHCynBT&LIPIfI, OpPraHU3yCMBIX ITPCIIOAaBaTCIICM.

[ToaroroBka k mIpOMEKYTOYHOM aTTECTALMH.

~N| O O B W N

IToaroroBka K T€KyIemMy KOHTPOJIIO.

5. Ilepeyenb wu3gaHui, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh MpHU

OCBOEHUU JUCHUILIUHBI (MOYJIA).

Ne

0 /; bubnuorpaduueckoe onucanue Mecro nocryna

1 Kyxosckuit, H. E. Teopernyeckas mexanuka B 2 T. https://urait.ru/bcode/538598 (nara
Tom 1: yuebruk ms By3os / H. E. XKykosckuii. — obpamenmst: 11.05.2026). —
Mocksa: U3natensctBo FOpaiit, 2024. — 404 c. TexcT: S1eKTPOHHBII.
ISBN 978-5-534-03529-2.




2 Kyxosckuit, H. E. Teopernueckas MexaHuka B 2 T. https://urait.ru/bcode/538658 (nata
Tom 2: yue6bruk ms By3os / H. E. XKykosckuii, — obpamenmst: 11.05.2026). —
Mocksa: U3natensctBo FOpaiit, 2024. — 411 c. Teker: 21eKTPOHHBIH.

ISBN 978-5-534-03531-5.

3 Memepckuit, M. B. 3aaun mo TeopeTH4ecKoit https://e.lanbook.com/book/324968
MexaHHKe: yuebHoe nocobue 1 By3os / U. B. (nata obpame-aust: 11.05.2026).
Memepckuii; moa penakuueii B. A. Ilaasmosa, 1. P. | — TexcT: 2MeKTPOHHBII.
Mepkuna. — 53-e u3n., crep. — Cankr-IlerepOypr:

Jlansb, 2023. — 448 ¢. — ISBN 978-5-507-46953-6.

6. IlepedeHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texuuyeckas oudnuoreka PYT (MUUT) http:/library.miit.ru

2. O6pazoBatenbHas miatdopma KOpaiit. J{s By30B u ccy3os https://urait.ru/

3. DneKkTpoHHO-0MbroTeuHas cucrteMa «Jlanpy» http://e.lanbook.com/

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /111 OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

1) Uurepuet-6paysep (Yandex u ap.).
2) Microsoft Office.

8. OmnucaHue MaTepuadIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo IUCIUILUIHHE (MOIYIIIO).

YyebHble ayUTOpPUM JUIsl TPOBEACHUS YYEOHBIX 3aHSATHUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON 1 HAOOpamMu I€MOHCTPAIMOHHOTO 000PY10BaHMUS.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

DK3aMeH B 3 ceMecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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