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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

«Teopetnueckass MexaHuka» — (PyHIaMEHTaldbHAs ECTECTBEHHOHAYYHAs
OUCLUUIUIMHA, JeXallasi B OCHOBE COBpPEMEHHOM TeXHMKHA. OCBOEHME ammapara
TEOPETUYECKOM  MEXaHUKH  SB-JIA€TCS  HEOOXOJUMBIM  YCJIOBHUEM  JUJIS
MOCJIETYIONIETO U3YYCHHS TaKUX OOIIETEXHUYECKUX U TPO(UIIbHBIX TUCIUTIIUH.

[{enpr0 OCBOCHHS MUCHUILIMHBI SBISICTCS (DOPMUPOBAHHUE Y OO0yUYAFOIIHXCS
MOHUMaHUs (QYHIAMEHTAIBHBIX 3aKOHOB MEXAaHWYECKOTO B3aMMOJCUCTBHS H
JBIDKCHUS MaTEpUaIbHBIX TEJ, a TakKKe€ pPa3BUTHUE HWHKEHEPHOTO MBIILICHUS,
HEOOXOAMMOTr0 IS CXEeMaTH3allid peaJbHbIX OOBEKTOB, IOCTPOCHHS UX
aJICKBaTHBIX (DU3UKO-MATEMAaTHYECKUX MOJENIEd U TPOBEICHUS pPac-4ETHOTO
aHamus3a.

N3yyenne TeOopeTUYECKOW MEXaHUKH CIIOCOOCTBYET (POPMHUPOBAHUIO
CUCTEMbl KOMIICTCHIIMH, TMO3BOJISIIONIEH OyIylieMy CHEHHATUCTYy Hay4YHO
aHaJM3UPOBaTh MPOOJIEMBbI €ro MpodecCUOHAIBHONW 00J1acTH, MCIOJIb30BaTh Ha
MpaKkTUKE MPUOOpEeTEHHBIE UM 0a30BbI€ 3HAHMS, CAMOCTOSITEIBHO, MCHOJb3Ys
COBpPEMEHHBIE O0pa3oBaTe/ibHbIE U MH(POPMAIIMOHHBIE TEXHOJIOTHHU, OBJIAJCBAThH
TOM HOBOM wuHpOpMaIMEH, C KOTOpOM emMy TpuIETCS CTOJIKHYThCA B
IPOU3BOJICTBEHHON M HAay4YHOW HesATeNbHOCTH. Ha [aHHOW OCHOBE CTaHOBHUTCS
BO3MOKHBIM MIOCTPOE-HUE U UCCIIEIOBAHUE MEXaHUKO-MAaTEMATHUYECKUX MOJENEH,
aJICKBaTHO OMHCHIBAIOIINX PA3HOOOPA3HBIE MEXaHUUYECKUE SBIICHUS.

OcHOBHBIE 3a7a4¥ TUCITUTIIUHBIL:

— OCBOCHHME METOJIOB PEILICHHMS HAayYHO-TEXHUYECKMX 3ajad B o0JiacTu
MEXaHUKH M OCHOBHBIX aJIFOPUTMOB MaTE€MaTHUUYE€CKOTO MOJCIUPOBAHUS
MEXaHMYECKHUX SIBJICHUM;

— OBJIQJICHUE HAaBbIKAMU MPAKTUYECKOTO HCIOJIb30BAHHS METOJIOB,
NpeAHa3HAYEHHBIX JUISI MAaTeMaTUYeCKOrO MOJEIUPOBAHUS JBIKECHUS H
PaBHOBECHUS MaTEePUAIbHBIX TNl U MEXaHUYECKUX CUCTEM;

— popMHUpOBaHUE YCTONYMBBIX HABBIKOB 110 MPUMEHEHUIO (PYHIaMEHTaIbHbIX
MOJIOKE-HUM ~ TEOPETUYECKOM  MEXaHWUKM MpU  HU3YYCHUH  JUCHUILIMH
npo)eCCUOHAIILHOTO IIMKJIAa W HAyYHOM aHaJIu3e CHUTyalui, ¢ KOTOPHIMU
BBIITYCKHUKY TTPUXOJUTCS CTAIKUBATHCS B MPOGECCHOHAITBHON JESTETHHOCTH.

2. Ilnanupyemsble pe3ynbTaThl 00y4eHHs 110 IUCUUIUTMHE (MOJIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUYeHuUs M0 AUCUMIUTUHE (MOIYIIO):

OIIK-1 - CnocobeHn pemaTh MHXKEHEPHBIE 3a/aydl B MpodeccroHaIbHOM
JESITeIbHOCTH, MHCIIONB3ysl METOABl eCTECTBEHHBIX HayK, MaTeMaTH4YecKOro
aHamu3a W MOJICIMPOBAHUS HA OCHOBE (YHIAMEHTAIbHBIX 3HAHUN (U3HKH,



MaTeMaTUKH U OOIIECTEXHUYECKUX ITUCHUUIUIMH JJIs1 (opManu3aiuu, pacuéra u
000CHOBaHUS PEIICHUH, HAIIPABIICHHBIX HA PA3BUTUE TPAHCIIOPTHBIX CUCTEM.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOyyarormuiicst Oyier:

3HaTh:

— OCHOBHBIC TTOHATHS, 3aKOHBI ¥ IIPUHIIAITBI MEXaHUKH;

— BBITEKAIOIINEC W3 STHUX 3aKOHOB METOJIbI HCCIICIOBAHUS PAaBHOBECHS M
JBYDKEHUS MaTe-PUATbHON TOYKH, TBEPJIOTO TEJIa U MEXaHUYECKON CUCTEMBI,

— METOJIbl MEXaHHUKH, KOTOPBIC IMPUMEHSIOTCS B IPUKJIATHBIX JUCIIUIUINHAX.

YMmern:

— BBIIOJIHATh CXEMAaTHU3alMI0 PEAIbHBIX KOHCTPYKLIMH U MEXaHU3MOB,
BBIJIETISIS TTIaBHBIE U OTOpAchIBasi BTOPOCTENIEHHBIE (PAKTOPHL;

— COCTaBJIATh PAaCUYETHBIE CXEMbl M IPUMEHATH K HUM COOTBETCTBYIOLIUI
MaTEMaTUYECKU anmapar Uil HaxXO0XACHUS HEHW3BECTHBIX CHJIOBBIX WM
KHHEMAaTHYECKUX (PaKTOPOB;

— aHAJIM3UPOBATh MOJYUYEHHBIE PE3YyJIbTaThl PEIICHUS 3a7a4 Ha MPEAMET UX
(u3HUecKoi aIeKBaTHOCTH U PA3MEPHOCTH.

Baaners:

— METOJIAMU MaT€MaTUYECKOr0 MOJICIIMPOBAHUS MEXAHUYECKUX CUCTEM;

— KYJBTYpOH CTPOrOro JIOTHYECKOTO MBIIIJICHUs, HEOOXOIUMOM IS
CaMOCTOSITEIIbHOT'O OCBOCHHSI HOBOM TEXHHYECKON MH(POpPMAIIMKM M COBPEMEHHBIX
MPOrpaMMHBIX KOMIUIEKCOB MHKEHEPHOTO aHaIn3a.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO0mast TpyJOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJIeMUYEeCKUX yaca(oB).

3.2. O6bem guctuIuMHBl (MOAYJsl) B (opMe KOHTAKTHOW paboThI
oOydJarommxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAaMU W (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3aiuu 00pa3oBaTEIbHON MPOTPaMMBbI HA MHBIX yCIIOBUSX,
IIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnaecTBo yacoB

Tun y4eOHBIX 3aHATHIA
Bcero | Cemectp Ne3

KonrakTHas paboTa Ipu npoBeieHUN yUeOHBIX 3aHATHI (BCEro): 80 80

B toMm uucie:

3aHATHS JIEKIHOHHOTO THIIA 32 32




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

3.3. O6peM mucHUIIMHBL (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOlmIUXCs C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNbHOM MpOTpaMMbl HA HWHBIX yCIIOBUSIX, TMPU TPOBEIACHHUU
IPOMEKYTOUHOM aTTECTAIIMH COCTABIIACT 64 aKaJeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHHH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh peali30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takxke B opme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCsl C MEAaroruHuecCKuMu paOOTHUKaMU U (WIIH)
JUIAMU, MIPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPU MPOBEACHUH MPOMEKYTOYHOM aTTeCTalUU.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |Tema 1: BBenenue B reopeTnyeckyro MexaHuKy. OCHOBHBIE TOHATHS U aKCHOMBI

CTaTHUKMU.

PaccmarpuBaembie BOIPOCHL:

- IpeIMET U 33/1a4M Kypca TEOPEeTHIECKONH MEXaHHKH;

- OCHOBHBIE IIOHATHS CTATUKU: a0COJIIOTHO TBEpAOC TEJIO, CHUJIa, CUCTEMA CHUJI, OKBUBAJICHTHBIC CUCTEMBI
CUJI, PABHOJEHCTBYIOLLAS;

- AaKCUOMBI CTaTHKH,

- cBOOOIHBIE ¥ HECBOOOIHEIE TENa;

- CBSI3M U UX PEaKIHH;

- akcMoMa 0CBOOOXIaEMOCTH OT CBSI3EH.

2 |Tema 2: CucreMa CXOIAIUXCSA CUIL.

PaccmarpuBaembie BOIPOCHL:

- ONIpEJeNICHUE CHCTEMBI CXOISIIUXCSI CHUIT;

- CJIOKEHHE CXOMSIINXCS CUII,

- PaBHOJICHCTBYIOIIAS CXOSIINXCS CUIT;

- FEOMETPUYECKOE YCIOBUE PABHOBECHS CHCTEMbI CXOJISIIIIMXCSI CHIT;

- aHAJINTUYECKHE YCIIOBUSI PAaBHOBECHS CUCTEMBI CXO/ISIINXCS CHIT;

- TeopeMa 0 paBHOBECHH TPEX HelapauIeNbHBIX CHII, JISKAIUX B OJTHOH IUNIOCKOCTH (TeopeMa O Tpex
CHUJIax).

3 |Tema 3: [Ipou3BosibHAs TIOCKAst CUCTEMA CHII.
PaccMaTprBaeMble BOTIPOCHI:

- anreOpanyeckuii MOMEHT CHJIbI OTHOCHUTEIIBHO [IEHTPA;

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

- JIeMMa O TapaJuIeIbHOM IepeHoce cuitbl (Teopema [lyanco);

- IpUBEICHHUE MPOU3BOJILHOMN IJIOCKON CUCTEMBI CHII K 32/JaHHOMY LIEHTDY;




Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

/1
- TJIaBHBIM BEKTOP U IJIaBHBIM MOMEHT IJIOCKOM CUCTEMBI CHUIT;
- YCIIOBUS PABHOBECHS IIPOM3BOJIBHOMN MIOCKOW CHCTEMBI CHIT;
- TeopeMa BapHHBOHA 0 MOMEHTE PaBHOCHCTBYIOIICH TJIOCKOH CHCTEMBI CHIL.
4 |Tema 4: PaBHoBecue cucteMsbl Tell. PacueT miockux ¢epm.
PaccmarpuBaembie BOIIPOCHL:
- PaBHOBECHE COWICHEHHBIX CUCTEM TElT;
- CTaTHYECKH OIPEIeTINMbIe U CTATHYSCKH HEOIPEIeINMbIe CHCTEMBL;
- TIOHATHE THIOCKOH (hepMBl, FIIeMeHTHI (hepMEl;
- YCIIOBHS CTaTHYECKOI ONPEIeIMMOCTH M TeOMETPHYECKON HEM3MEHACMOCTH (epM;
- aHAIUTHYECKUE CITOCOOBI pacueTa yCHIHi B CTEPXKHAX (epM (crmocod BEIpe3aHus y3IJI0B, CIOCO0
cedeHwuil).
5 |Tema 5: [Ipou3BosbHas MPOCTPAHCTBEHHAS CUCTEMA CHIL.
PaccmaTpuBaeMble BOIIPOCHI:
- MOMCHT CHJIbI OTHOCUTEJIILHO ICHTPA KaK BEKTOP,
- MOMEHT CHJIBI OTHOCUTEIIBHO OCH;
- CBSI3b MEXKJY MOMECHTAMH CHJIBI OTHOCHTEIIBHO LIGHTPA M OCH, IPOXOAAIICH Yepe3 3TOT LEHTP;
- IPUBEACHHE MIPOCTPAHCTBECHHOM CHCTEMBI CHJI K 3aJaHHOMY LICHTPY, IJIABHBIH BEKTOP U IIABHBII
MOMEHT;
- QHAMTUYECKUE YCIIOBUS PABHOBECHS POU3BOJILHON MIPOCTPAHCTBEHHON CUCTEMBI CHUII.
6 |Tema 6: Cucrema napamienabHbIX cuil. LIEHTp TsKecTH TBepaoro Tena.
PaccmaTrpuBaeMble BOIIPOCHI:
- CIIOXEHHE JIBYX MapauIeIbHBIX CHIT;
- [EHTP MapaJuIeTIbHBIX CHII M €T0 KOODPIMHATHI,
- IOHATHE LIEHTPA TSHKECTH TBEPIOTO Tea;
- KOOPAWHATHI IEHTPOB TSDKECTH 00beMa, IUIONIAIH 1 JINHUH;
- OCHOBHBIE CIIOCOOBI OTIPEACIICHUS LIEHTPOB TSHKECTH TEJl.
7 |Tema 7: PaBHOBecue TBEPBIX TEJ C YIETOM TPEHUS.
PaccmarpuBaemble BOIPOCHL: BUbI TPEHMUSI,;
- TPeHHE CKOITbKEeHUsI, 3aKoHbI KyIoHa;
- peakuus LepoX0BaTOi NOBEPXHOCTH;
- YrOJI TPEHHS ¥ KOHYC TPEHHS,;
- TpeHHe KaueHus1, KO3 OUIMEHT TPEHUS KaueHUS;
- PaBHOBECHE TBEPABIX TeJ IPH HAJUYUH CHII TPCHHUSL.
8 |Tema 8: BBenenue B kuHeMaTuKy. Knnemarnka TOUKH.
PaccmarprBaeMble BOIIPOCHI:
- IpeaMeT KHHEMAaTHKH,
- CIOCOOBI 3aJaHUs ABUKCHUS TOYKU,
- TPaCKTOpHA ABHUKCHUA TOYKHU,
- OIIPEACIICHNE CKOPOCTHU U YCKOPEHUA TOYKH IMTPU BEKTOPHOM U KOOPAWMHATHOM crocobax 3aaHus
JBHMXXCHUA,
- oTIpejieNieHrHe CKOPOCTH W YCKOPEHHSI TOUKH MPH €CTECTBEHHOM CITOCO0E 3aIaHus IBIKCHHS.
9 |Tema 9: Ilpocreiime ABMKCHHS TBEPAOTO TEIIA.
PaccmarprBaeMble BOIIPOCHI:
- IOCTYMATEeIbHOE IBIKEHHE TBEPAOTO TeNa;
- TPAaCKTOPUH, CKOPOCTH U YCKOPEHHS TOYEK TeJja MPHU MOCTYATEIbHOM ABHKCHUH;
- BpaLaTeJIbHOE JBUKEHUE TBEPAOIO TEJIa BOKPYT HEMOABUKHOM OCH;
- 3aKOH BPAIaTeJILHOTO JBIDKCHHS, YIJIOBAsI CKOPOCTH M YITIOBOE YCKOPEHHE;
- OIIpe/ieNIeHUE JIMHEHHBIX CKOPOCTEHl M yCKOPEHHH TOYEK Tella IPH BPAIaTeIbHOM JIBHKESHHH.
10 |Tema 10: CroxxHOE TBHIKEHUE TOUKH.

PaCCManI/IBaeMI)IC BOIPOCHI:




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- IOHATHS a0COMIOTHOTO, OTHOCUTEIHFHOTO U IEPEHOCHOTO ABMKCHUH TOUKH;

- TeopeMa O CJIOKEHUH CKOPOCTEH;

- TeopeMa O CJIOKEHUH yCKOPEHNUH;

- npaBuiio JKyKoBCKOro /i oIlpeesieHHsl HanpaBieHus yckopenus Kopuomnuca;
- cirydan oOpateHust yckopenust Kopuonuca B Hylib.

11

Tewma 11: [TnmockonapannenbHoe (IIJIOCKOE) TBHKEHHUE TBEPIOTO Tea.
PaccmarprBaeMbie BOTIPOCHI:

- ONPEACICHUE TNIOCKOI'O ABMIKCHUS,

- OIIpeZETIEHNE CKOPOCTEN TOUEK TeJla IPU IUIOCKOM JIBH)KEHUU;

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

- OIIPCACICHUC YCKOpeHI/Iﬁ TOUYCK TEJIa IPU MJIOCKOM ABUKCHUU;

- MTHOBEHHBIN IIeHTp yckopeHuit (MLLY).

12

Tema 12: Breaenne B tuHamuky. /luHamuka MaTepuanbHONH TOYKH.

PaccmaTtpuBaeMble BOIIPOCHI:

- IpeIMeT U OCHOBHBIC ITOHATHUS IHHAMUKH;

- 3aKOHBI KJIACCHYECKOH TNHAMUKY;

- uddepeHnnaIbHble YpaBHEHHS IBIDKCHHS MaTepUalbHON TOYKH;

- iepBas (IpsiMasi) ¥ BTopast (oOpaTHas) 3aa9i THHAMHUKH TOYKH;

- HHTErpUpoBaHue T depeHIHaNTbHbIX yPaBHEHUH IBIKCHIUS MaTCPHAILHOW TOYKH METOIOM pa3leIeHHs
NepEeMEHHBIX.

13

Tema 13: luHaMHuKa MEXaHUYCCKON CHCTEMBI.

PaccmaTtpuBaeMble BOIIPOCHI:

- MEXaHU4YE€CKasaA CUCTEMA, BHYTPECHHUC U BHCIIHUC CUJIbI, UX CBOI?ICTB&;

- LHEHTP MAacCC CUCTEMBbI U €ro KOOPAUHATBI;

- MOMCHTBI HHEPLUU TBEPAOTO TCJIa, paAnyC HHCPLHHU;

- TeopeMa FmﬁreHca-LHTeﬁHepa 0 MOMCHTAaX MHEPLUHUU OTHOCUTCIBbHO NapaUICJIbHbIX oceﬁ;
- Z[I/I(l)q)epeHHI/IaHBHBIe YpaBHCHUS ABHUKCHUS MEXaHHYECKOH CHUCTEMBI,

- TeOpeMa O ABMIKCHUU LECHTPA MaCC MEXaHHYECKOH CHCTEMBI,

- CIIEJICTBHSI U3 TEOPEMBI (3aKOH COXPAaHEHHS ABIKEHHS LIEHTPa Macc).

14

Tema 14: TeOpeMLI 00 M3MEHEHHNH KOJIMYECTBA JBHKXCHHUA U KHHCTHYCCKOI'O MOMCHTA.
PaccmarpuBaembie BOIPOCHL:

- KOJIMYCCTBO ABUXKCHUS MaTepHaHBHOﬁ TOYKH U MEXaHUYECKOU CHCTCMBI,

- HMITYJIbC CHJIBI;

- TeopeMa 00 I3MEHEHUH KOJIMYECTBA JABIKEHHUS CUCTEMBI B M (HepeHINaTbHON N HHTErPaIbHOH
(opmax;

- 3aKOHBI COXPAaHEHHS KOJIMUECTBA IBUKCHUS;

- MOMEHT KOJIMYECTBa ABWXEHUs (KHHETHYECKUII MOMEHT) TOUKH U CUCTEMBI;

- TeopeMa 00 M3MEHEHUH KHHETHYECKOT0 MOMEHTA;

- 3aKOHBI COXPAHCHUA KHHETUYCCKOTO MOMCHTA,

- BBIYMCJICHUC KHHETHYCCKOTO MOMECHTA TBEPAOTO TEJIa IPH €TI0 BpaIlll€HUU BOKPYT HCHO}IBHX{HOﬁ OCH.

15

Tema 15: Teopema 00 U3BMEHEHUN KHHETUYECKON SHEPTUH.

PaCCManHBaGMLIC BOIPOCHI:

- KUHETUYCCKasl DOHEPIUst MaTCpI/IaJIBHOﬁ TOYKHU U MEXaHUYECKOI CUCTCMBI,

- BBIYHCIICHUE KMHETHIECKOMI OHEPIruu TBEPAOTO TEJia MPU NOCTYNATCIILHOM, BpallIaTCJIbHOM U INIOCKOM
JBHIXKCHUAX

- pa60Ta CHJIbI, MOIITHOCTH,

- BBIYHUCJICHHUC pa60TI)I THIIOBBIX CHUII;

- T€OpEMa 00 M3MEHECHNN KMHETHYECKOH OHECPIUU TOYKU U MEXaHWYECKON CHCTEMBI.

16

Tema 16: [Ipunuumns! Teopetndyeckoit Mmexanuku. [punnun Janambepa.
PaccmarpuBaemMble BOTPOCHI:
- IIOHATHUE O CHUJIaX WHEPIINH,




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- mpuHOUN [Janmambepa s MaTepraIbHOI TOUKH;
- mpuHumn [lanamoepa a1t MEXaHH4eCKOW CUCTEMBI;
- TTIaBHBIN BEKTOP U ITIaBHBII MOMEHT CUJI MHEPLIUU NPU PA3INYHBIX BUAAX JBHKEHHS.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

/o

Temaruka NpakTUYECKUX 3aHATHI/KPaTKOE COJIep:KaHue

OcCHOBHBIC TTIOHATHS CTaTUKN. CBSA3H U X p€aKkuu. HpOCKHI/II/I CHIJI.

B pesynbraTe BBITOTHEHHUS NPAKTHIECKOTO 3a/IaHMS CTYJCHT yCBauBaceT (yHAaMEHTAIbHbIC TOHITHS
CTAaTHKH: MaTepuabHasi TOUKa, aOCOIIOTHO TBEPOE TENO, CHIIA U SKBUBAJIICHTHOCTH CHCTEM CHIL.
3HaKOMUTCS C IPUHIIUIIOM 0CBOOOXIAEMOCTH OT CBA3EH M YUHUTCS KIaCCH(DUIIMPOBATh THITBI CBS3EH 110 UX
peaksiM. Oco0oe BHUMaHKE yeISIETCs pacdeTy paclpeeNIeHHON Harpy3Kn M HaBbIKaM MPOCIMPOBAHUS
CHJI HA OCH ¥ TUTOCKOCTH KOOPJIMHATHOW CHCTEMBI.

Cucrema CXOOAMINXCA CUJI.

CryIeHT OBJIaieBaeT HaBbIKaMU IIPUBEICHUS CUCTEMBI CXOIAIINXCS CHII K paBHO-JecTRyomei
AHAJMTHYECKHUM criocoOoM. B xone 3ansaTust popMyIMpyIoTCs: 1 IPUMEHSIOTCS K PEIICHHIO 33/1a4 YCIIOBHS
PaBHOBECHS CUCTEMBI CXOAIIUXCs CUIl. M3ydaercs TeopemMa 0 Tpex CuilaX Kak MHCTPYMEHT PELeHUs
YaCTHBIX CIy4aeB 3a7jad PABHOBECHUS IJIOCKOM CHCTEMBI CXOASIIUXCS CHIL.

MOMEHTHBI CHIT B TEOpUSI ap.

[IpakTrueckas paboTa HanpaBiieHa Ha OCBOEGHHE TOHATHI MOMEHTa CHIIBI OTHOCHTENILHO IEHTPA ¥ TEOPUH
nap cui. CTyIeHT H3y4aeT CBOMCTBA Nap, YYUTCS BBIYACIATH UX MOMEHTHL. DOpMUpPYETCs IOHUMaHHE
(hM3MYIEeCKOro CMBICTIa BpamaTeIbHOTO 1eHCTBHA CHIIbl. @OPMUPYIOTCS HaBBIKM COCTaBJICHUS YpaBHEHHUH
paBHOBECHS.

HpOI/I3BOJ'ILHaSI MJIOCKas cucTeMa CHUl. Y CIIOBUS paBHOBECHUA.

OtpabarbIBaloOTCs HABBIKM COCTABJICHUsI TpeX (JOpM YpaBHEHHIT paBHOBeCHS (OCHOBHOW U
JIOTIOJTHUTENBHBIX). B pe3ynbrare BBITOTHEHHS 331aHUH BHIPA0ATHIBACTCS allTOPUTM BBIOOpa
panMoHaIBHOTO IIEHTPa MOMEHTOB JJISl YIIPOIIEHHS CUCTEMBI IMHEHHBIX ypaBHEHHH.

PaBHOBecHe cucTeMbl COUICHEHHBIX TEl.

BuumManue ynensaercs pacueTy KOHCTPYKIMH, COCTOSIIIUX U3 HECKOJIBKUX B3aUMOJEHCTBYIOMUX TBEPBIX
ten. CTyIeHT YYUTCS IPUMEHSTh METO/I PACWICHEHUSI CHCTEMBI M HCIIOJIb30BaTh 3aKOH PaBEHCTBA
JIEHCTBUS U IPOTUBOAEICTBYS. DOPMUPYIOTCSI KPUTEPUU OTIIMYMSI CTATUYECKU ONPENEIUMBIX CUCTEM OT
HEOIPEACIUMBIX.

Pacuer mnockux depm.

CTyIleHT moily4aeT HaBBIKM aHAIH3a FEOMETPUUCCKON HEM3MEHIEMOCTH B CTATHIECKOH ONpPeIeTMMOCTH
(hep™ ¢ TpeyronpHOI pemeTkoil. OTpabaThIBAIOTCS JIBa KIACCHYECKAX METOJIa pacueTa yCUIHN B
CTEPIKHAX: METOJ] BRIPE3aHUS Y3IIOB U METOJI CKBO3HBIX CEUCHHIA.

IIpocTpaHcTBEHHAs cHCTEMA CHIL.

3aHsITHE TOCBSIICHO TIEPEX0y K TPEXMEPHBIM 3a/1adaM cTaTUKU. CTyJeHT U3y4yaeT MOHATHE MOMEHTA
CHJIbI OTHOCUTEJIBHO OCH U aHAJIMTHYECKHE METOBI ero onpeaeneHus. DopMupyroTcsi HaBbIKU
COCTaBJIEHUSl YPaBHEHUI paBHOBECHS JJIsl IPOU3BOJILHOMN MPOCTPAHCTBEHHON CUCTEMBI CUJI, IEUCTBYIOIINX
Ha TBEPJOE TEJO.

[{eHTp TSHKECTH TBEPIIOTO TEIA.

CTyI{eHT 3HAKOMUTCH C MOHATUEM LICHTPA TAKECTHU. OTpa6aTI)IBaIOTC$I MPAKTUYCCKUC ITPUEMbL
HaXOXACHUS KOOPAUHAT LCHTPA TAKECTHU OAHOPOAHBIX TCJI: METO paS6I/I€HI/I${, METOA AOIIOJIHCHUA U
HCIOJIb30BAaHUC CUMMETPHH.

PaBHOBecue [IpU HAJINYNUU TPCHUA.
B pesymnbrare pemeHust 3aa49 CTYACHT ONpPEIeIsSeT yCIOBHS PABHOBECHS TEJ IPH HATWYIHH TPEHHUSL.
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TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

[IporcxonnT 03HAKOMIIEHHE C MIOHATHEM «IIpefeIbHOE paBHOBecHe». CTyIEH yUHUTCS OTPENEIsITh
COCTOSIHUE TIPEIeIbHOTO PABHOBECHS JJISl COCTABICHUS KOPPEKTHBIX PACUETHBIX CXEM.

10

Kunemartnka TOYKH. KOOpI[HHaTHBIfI croco0 3aaHus ABHIKCHUA.

CTyZeHT MpUCTyNaeT K U3y4YEeHHIO IBIKEHUs 0e3 yueTa BBI3bIBAIOIINX ero npu4yrH. OBlajieBaeT MeToJaMu
nepexoaa oT ypaBHEHUI IBUKEHUS K TpaekTopuu. [lomyuaeT HaBBIKM HaXOXKAECHUS BEKTOPOB CKOPOCTH U
YCKOPEHHS TOUKHU Yepe3 UX MPOCKLHUH, ONpeIeIsieMble KaKk IIPON3BOJHbIC OT 3aBUCUMOCTEH N3MEHEHHS
KOOPJMHAT [0 BPEMEHH.

11

Kunemaruka Touku. EcTecTBEHHBIN CIIOCO0 3a0aHUs IBUKECHU.

Buumanune yI[eHﬂCTCH aHanmy JABWKCHUS TOYKHU B OCAX €CTECTBECHHOI'O TpCXFpaHHI/IKa. CTyI[eHT y‘lI/ITCSI
BBIYUCIATH KaCaTCJIbHOC U HOPMAJIbHOC YCKOPCHUA, ONIPEACTIATL paJuyC KPUBU3HBI TPACKTOPUUN U
KﬂaCCI/Iq)I/IIII/IPOBaTL BHUbI IBUXKCHUS. Ycra"HaBiIuBaeTCs B3aUMOCBS3hb MECKIAY KOOPAUHATHBIM U
CCTCCTBCHHBIM OIIMCAHUECM ABWXKCHU.

12

KOHTpOHBHaH pa60Ta o Cratnke u Knnemaruke TOUKH.

HGHB}O 3aHATUA SABJIICTCA KOMIIJICKCHASA IPOBEPKA 3HAHUHI 1 JAWArHOCTHKa HAaBBIKOB PCIICHUS TUITIOBBIX
3aJga4 Imo HpOﬁ,Z[eHHLIM pasaciaaM. OL[eHI/IBaeTCSI CIIOCOOHOCTH CTYACHTA K CAMOCTOATCIbHOMY aHAJIN3Y
YCHOBI/Iﬁ PpaBHOBECHUA U TapaMCTPOB ABUKCHUA MaTepHaHBHOﬁ TOYKH.

13

IIpocreiire n1BUKEHHUS TBEPAOTO TENA.

CryneHT n3ydaeT crenuduKy MOCTYIaTeIbHOTO U BPAIATEIbHOTO ABIKECHHH. OTpadaThIBalOTCS HABBIKU
OmpeneNeHrs CKOPOCTEN U YCKOPEHHH TOUEK BPaIlAIoIIEerocs TeNa, a TAK)KE YIVIOBBIX XapaKTEepPUCTUK
(yrioBas CKOpOCTB, YITIOBOE yCKOpeHue). PaccmaTpuBaroTcss BOIPOCH IpeoOpa3oBaHus BpalaTeIbHOTo
JABUXKCHUA B MCXaHU3MaAX.

14

CrnoxxHoe JABHUKCHHUEC TOYKH. CKOpOCTI/I.
CTyZ[GHT OCBAMBACT METOJUKY PA3JIOKCHUSA ABUKCHUA TOUYKHU HAd OTHOCUTCIIbHOC U IEPEHOCHOC. B
PE3yJbTATC BBIINOJHECHHUS 3aaq 3aKPCIIIACTCA TCOpEMaA O CIIOKCHUN CKOpOCTeﬁ.

15

CrnoxxHoe IBUYKEHUE TOUKH. Y CKOPEHHS.

3ansarue nocesmeHo treopeme Kopuonnca. CTyIeHT yuuTcs ONpeNeNsTh IEPEHOCHOe, OTHOCUTEIBHOE U
KOpPHOJIMCOBO yckopeHus. Ocoboe BHUMaHue yensieTcs npaBuily JKyKOBCKOTO U pU3NYECKUM YCIOBHIM
BO3HHKHOBEHHs yckopeHHus Kopromnuca B 3aBUCIMOCTH OT B3aUMHOM OpHEHTALINHU IEPEHOCHOI yTI0BOH
CKOPOCTH M OTHOCUTEIILHOM CKOPOCTH.

16

[1nockoe nBmxenue tena. CKOpOCTH.

CryzneHT n3ydaeT paclipeielieHle CKOpOCTeil B TBEPJIOM Telle, COBEPIIAIOIIEM ITIOCKONapauIeIbHOe
nmemkeHue. OBiageBaet TeXHIUKON paboTsl ¢ MraoBeHHBIM LleHTpoM Cropocreit (MLIC) u Teopemotii o
MPOEKIHSIX CKOPOCTEN JIBYX TOUYEK, UTO MO3BOJISIET 3((EKTUBHO peIaTh 3a/1a41 KHHEMATHKH MEXaHU3MOB.

17

[1mockoe nBuxkeHue Tena. Y CKOpeHus.

OT1pabaTeIBalOTCS HABBIKM HAXOXIEHHUS YCKOPEHUH TOUEK MPHU TIOCKOM JBIKEHHUH C HCIOJIb30BaHUEM
nmoHATHS noioca. CTyIeHT 3HAKOMUTCS ¢ MoHsTHeM MraoBeHHorO0 LlenTtpa Ycekopenuit (MIY) u yunrcs
BBIYHCIIATH YCKOPEHHE JTF000H TOYKHU Tella Yepe3 yCKOPEHHUE MOTioca.

18

JlnHamuka mMaTepuasbHON TOYKH.

CTyZleHT MPUCTYIMACT K U3YUCHUIO 3dKOHOB HLIOTOHa'FaJII/IJ'IeH B KOHTCKCTEC aHaHHTH‘ICCKOﬁ MECXAaHUKH.
PeIHaIOTC?[ JABE€ OCHOBHBIC 3aa4YU JUHAMUKU. OTpa6aTLIBaIOTC$I HAaBBIKW UHTCTPHUPOBAHUS

i depeHnInanbHbIX YpaBHEHUH BTOPOTO MOPSIKA.

19

TeopeMa 0 JIBMKCHHH LEHTPA MacCC.

B pesynbrare pemeHus 3aiau CTyJEHT OCO3HAET Pa3IMuKe MEXY IBUKEHUEM OTACIbHBIX TOYEK CUCTEMBbI
U IBIDKEHUEM €€ LIeHTpa Macc. M3ydarores yciloBus, IpU KOTOPBIX LIEHTP MACC CUCTEMBI ABHXKETCS
MPSAMOJIMHEWHO U pPaBHOMEPHO (3aKOH COXPAaHEHUsS IBIDKEHUS LIEHTPa Macc) MO IeHCTBHEM BHYTPEHHHX H
BHEITHUX CHIL.

20

TeopeMa 00 U3MEHEHHMH KOJIMYECTBA JABHXCHUA.
CryIeHT u3ydaeT JUHAMUYECKYH0 XapaKTePUCTHKY IOCTYNATEIbHOIO ABUKEHUS — KOIUYECTBO JIBUXKECHUSI.
OtpabatbIBaloTCs HABBIKM IPUMEHEHNUS TeopeMbl B quddepeHnnanbHoi u nHTerpansHoit gpopmax, a
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TAKX€ UCIOJIb30BAHNE 3aKOHOB COXPAaHECHUS IPU aHATIN3€ ABVKEHNA CUCTEM IIPU OTCYTCTBUH BHEIITHUX
CHJI B IMPOCKIUAX HA OCH.

21

TeopeMa 00 U3MEHEHNH MOMEHTA KOJIMYECTBa JABUKCHUA.

Ha 3anstun paccMaTpuBarOTCs BpalllaTCIbHBIC XapaKTCPUCTUKN CUCTEMBI. CTy)leHT YUUTCA BBIYUCIATH
KHHETUYECKHUM MOMEHT OTHOCHUTEIBLHO LCHTpa U OCH. B xoxne peUIcHUA 3aJa4 aHAJIU3UPYIOTCA Cllydan
COXpaHCHUSI MOMCHTA KOJINIECTBA ABUKCHUA.

22

Pabota, MOLIIHOCTh 1 KMHETUYECKAsI SHEPTUSL.
CTyZneHT 0cBauBaeT METOMABI BEIYHMCICHHS PAOOTHI TOCTOSHHBIX 1 IIEPEMEHHBIX CHII, PAOOTHI MOMEHTA.
DopMHUPYIOTCS HABBIKH ONPEACICHUSI KHHETUIECKOH SHEPT UM MEXaHNIECKON CHCTEMBI.

23

HpI/IMeHCHI/IC TEOPEMBEI 00 U3MEHEHNHY KMHETHYECKOMN OHECPIUH.

[IpaxkTHyeckoe 3aHATHE HANPABICHO HA MCIIOIb30BAHUE YHEPreTHUECKOI0 METO/ja KaKk Hauboiee
YHHMBEPCAJILHOTO C1I0c00a pelieHns 3aad ABMKeHUs. CTyIeHT yUUTCs CBA3BIBAaTh H3MEHEHHUE CKOPOCTH U
YCKOpEHHsI C pabOTOil MPUIIOKEHHBIX K CHCTEME aKTUBHBIX CHJI, pellias KOMIUIEKCHBIE 33/1a41 TUHAMHUKH
MEXaHU3MOB.

24

[punnun J{anam6epa.

CTyZ[eHT 3HAaKOMHUTCsA C METOJOM KHMHCTOCTATHUKHU. Vuurcs BBOJAWTH CHUJIbI MHEPLHUU U COCTABIIATH
YpaBHCHUSA TUHAMHWYCCKOTO PABHOBCCHUS. HpI/IH].[I/IH I[anaM6epa NPEACTABIIACTCA KaK CBA3YHOIICC 3BCHO
MCXKAY METOAAMU CTaTUKU U 3aJa4aMi JUHAMUKHU, TTO3BOJIAIOIIEEC ONPEACIATE B TOM YHUCJIC JUHAMUYCCKUC
PpCaKuu B Oropax ABMKYIIHUXCA MCXaHU3MOB.

4.3. CamocrosiTenbHas padoTa 00ydaroImmxCs.

o/

Bun camocrositensHo# paboTh

N3ydeHne TeopeTHuecKoro Marepraia o KOHCIEKTY JIEKIUH.

I/I3yquHe TCOPCTUUCCKOT 0O MaTcpUualia 1mo y‘{e6HHKaM.

HO}IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

Pemenne 3a7a4 110 NMepeUYHI0, pCKOMCHIOBAHHOMY IMPEIIOAaBaATCICM.

ITocemenue KOHCyHBTaHHﬁ, OpTraHU3yCMBIX MMPEIIOAaBaATCIICM.

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnuu.

~N| O O M| W] N

ITonroroBka K TeKylemMy KOHTPOJIIO.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

11\/?1 bubnuorpadudaeckoe onvcanue Mecto noctyna

1 | Xyxkosckuii, H. E. Teopernueckass MmexaHuKa B 2 T. https://urait.ru/bcode/538598 (nara
Towm 1: yueOnuk ms By3os / H. E. XKykoBckuii. — obpamenust: 11.05.2026). —
Mocksa: UznatensctBo FOpaiit, 2024. — 404 c. TekeT: 2neKTPOHHBIH.
ISBN 978-5-534-03529-2.

2 Kykosckuit, H. E. Teopetnueckas MexaHuka B 2 T. https://urait.ru/bcode/538658 (nara
Tom 2: yue6nuk ans By3os / H. E. JKykosckuii. — obpamenus: 11.05.2026). —

TeKcT: 3eKTPOHHBIMN.




Mocksa: U3natensctBo FOpaiit, 2024. — 411 c.
ISBN 978-5-534-03531-5.

3 Memmepckuii, 1. B. 3agaun o TeopeTudeckoi https://e.lanbook.com/book/324968
MeXaHuKe: ydebHoe nocobue a1s By3os / U. B. (nata o6pame-uus: 11.05.2026).
Mermepckuii; mox penakuueit B. A. [Tansmosa, JI. P. | — TEKCT: 2JIEKTPOHHBIH.

Mepkuna. — 53-¢ uza., crep. — Cankr-IlerepOypr:
Jlanp, 2023. — 448 c. — ISBN 978-5-507-46953-6.

6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texuuueckas 6ubnunoreka PYT (MUUT) http:/library.miit.ru

2. O6pazoBatenbHas mnatdopma KOpaiit. J{ns By30B u ccy3oB https://urait.ru/

3. DnekTpoHHO-0MbMMoTeuHas cucteMa «Jlaupy» http://e.lanbook.com/

/. IlepeuyeHb JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTrO /I OCBOCHUS AUCITUTLIIUHBI (MOYJIs).

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

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

YyebHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATHUN, OCHAIEHHBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000pYyA0BaHUS.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

DK3aMeH B 3 ceMecTpe.

10. OueHouHble MaTEpHUAIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUU MPOMEKYTOUHOU
aTTeCTallui, pa3pabdaThIBAIOTCA B COOTBETCTBHUU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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