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1. HEJA OCBOEHMS JUCIIAIIIMHbI

[{elsIMH TEOPETHUECKOH MEXaHWKH SBISIOTCS H3yYeHHE TeX OOMMX 3aKOHOB, KOTODPBIM
MOJUUHSIOTCS [OBM)KCHHE M pABHOBECHE MAaTEpPHAIBHBIX TEI W BO3HHKAIONME IpPH 3TOM
B3aMMOJIEHCTBHS MEX]Ly TEJIAMH, a TaKXKE OBJIAJCHAEC OCHOBHBIMY JITOPATMaMH HCCICIOBAHHA
PaBHOBECHS ¥ [JBHKEHUS MEXaHWYECKHX cHCTeM. Ha naHHOX OCHOBE CTaHOBHTCS BO3MOXHEIM
IIOCTPOEHHE M HCCIEN0BAHAE MEXaHHKO-MaTEMaTHIECKAX MOZIENEeH, aIeKBaTHO ONMHCHIBAIONIAX
pasHOOOpasHele MexaHwdeckue spieHHs. [lomuMo 5TOro, IpH H3YYCHHH TEOPETHIECKOHR
MEXaHHKM  BHIPaGaTHIBAIOTCS  HABBHIKA  IPAKTHYECKOTO  MCIIONB30BaHWs  MCETOIOB,
IIpeHa3HaYeHHBIX IS MATEMATHIECKOT0 MOIETMPOBAHHS IBHKCHHS CHCTEM TBEPIBIX TEIL.

2. MECTO JUCHMILINHBI B CTPYKTYPE OIIOII BO

Jucuummaa «TeopeTryeckas MexaHHMKa» OTHOCHTCS K 0a30BOM 9acTH omoka 1 yueGHOrO
IJIaHa TOATOTOBKK 0OakalaBpoB M 00€CIedMBacT JIOTHYECKYIO CBS3b, BO-IIEPBBIX, MEXIY
(u3mKON W MareMaTHKOH, IPUMEHSAS MAaTeMATHIeCKUH ammapaT K OIHMCAaHHIO H HU3y4ECHHIO
¢u3MUECKHX SBIEHUH, M, BO-BTOPHIX, MEXAY €CTECTBCHHOHAYIHbIMH [WCIMIUIMHAMA U
0OMETEXHUYECKUMH | CIIEIIMAIEHBIMY JTUCIUILUIHHAMY.

«Teoperrdeckas MexaHukay - QyHIaMeHTalbHas €CTCCTBEHHOHAYIHAs AUCIHUILIMHA, JIeKarasi
B OCHOBE COBPEMEHHOM TeXHHKH. J[Ii yCHEIMHOrO WM3y4EeHMS JUCIUILIAHEI «TeopeTrugeckas
MEXaHHKa» CTYIEHTBl [OJDKHBI OBITH 3HAaKOMBI C OCHOBHBEIMH IIOJIOXKCHHMAMH BEICIIIEH
maTeMaTHKd ¥ (Qusuku. Ha MarepHane TEOPETHYECKOA MEXaHHMKH 0a3MpyIOTCS TaKHe
0BIIETEXHAYECKHE QUCIUILIHHEL, Kak «CONMpOTUBIICHAE MaTepHAIOBY, « T€OpHsI MEXaHA3MOB H
MaIIuHy, «J{eTaau MamyH U OCHOBBEI KOHCTPYHPOBaHUS» U JID.

3. KOMIIETEHIIUM OBYYAIOLIIEIOC{, ®OPMHUPYEMBIE B
PE3YJBTATE OCBOEHUSI JUCITUTLINHBI

BBIIyCKHEK JOIDKEH 0671a/1aTh ClIeAyIOIUME KoMIIeTeHIHsIMA (hOopMHUpYIOTCS YaCTHYHO):

- CIIOCOGHOCTBIO IIPHMEHSATH COOTBETCTBYIOIIHH (PM3MKO-MATeMaTHICCKHH ammnapar, METOJIEI
aHaM3a W MOJEIHPOBAHHSA, TEOPETHYECKOTO H IKCIEPHMEHTAIBHOIO HCCICNOBAHMA IIPH
pemenun mpodeccruonansHbIX 3ana4 (OIK-2).

B pe3ynbTaTe OCBOCHHS JUCIMILIAHEI CTYICHT JOJDKCH:

JleMOHCTPHPOBATL ¥ NPHEMEHSTh Ha IIPaKTHKe 0a3soBble 3HAHMS, METOABI M AITOPHTMEL
HCCIIENOBAaHMUs, YCBOCHHEIE B X0/I¢ €€ H3y9IeHHs; HMEIOMIYIOCT HH(POPMAIIIO MEXaHHIECKOTO
XapakTepa O IPHPOIHBIX OGBEKTaX M TEXHWYECKMX CHCTEMaX C IENbIO IMOCITE/yIOMero
CO3MaHMsl COOTBETCTBYIOIMX MAaTeMaTHYeCKHX MOJeNed, AMHAMHIECKHX MPOLECCOB H
SBJICHHH; 3HAHUS O MEXaHHYECKOM KOMIIOHEHTE COBPEMEHHOM €CTECTBEHHOHAYJHON KapTHHBI
MHpa J1Is1 IOHAMAaHHS [IPOIIECCOB U SABJICHAM, IIPOMCXOAIMX B IIPHPOAC K TexHOChEpE.
3HAaTh — HA COOTBETCTBYIOMIEM YPOBHE — IPEJIMETHOE COIEPXKAHME BCEX M3YJacMBIX B By3C
Pa3IeNoB TEOPETHYECKON MEXaHWKH, €€ OCHOBHBIC NOHATHSI W 3aKOHEL MOHMMAHHC X
3HAYUMOCTH KaK T€OPETHIeCKoro GhyHIaMeHTa COBPEMEHHOM TEXHAKH U TEXHOJIOTHH.



YMeThb CaMOCTOSTEIHO CTPOHTh H HCCIEOBaTh MAaTEMATHYCCKHE H MCXAHWHCCKHS MOICIH
TEXHWYECKHUX CHCTEM, KBATHOHIIMPOBAHHO NIPEMEHSS IIDH 3TOM ZHATHTHICCKHS H SHCICHERS
METONBl WCCIACHOBAHHS H HCIONB3ys BO3MOXKHOCTH COBDEMCHERIX KOMIEHICDOE =
HHGMOPMAIMOHHEIX TEXHOJIOTHH; HAXOIHTE PAlHOHANLHEIH NOAX0I K PEIICHHEE) MCXaHMSCCREx
npo0JieM TIOBHIIEHHOH CIOXHOCTH, B TOM YHCIE TpeOyIOmEX OpPHIHHANLHEIX MIOAXONOE:
YUTaTh ¥ aHAIW3UPOBATH yIeOHYIO H HAYYHYIO JHTEPaTypy IO MaTCMaTHKE. HHQODMATHEE H
TEOPETHYECKOH MEXAHHKE.

Biagers OCHOBBIBAIOIIMMHACS HA 3aKOHAX MEXAHHKH METOIaMH H aITODHTMAMHE HCCICI0BaHNES
PaBHOBECHS W IBIKEHHS MaTCpHAIbHOW TOYKH, TBEPAOIO Tena H MEXaHWISCKOH CHCTEMEL
MaTeMaTHYECKOH ¥ eCTECTBEHHOHAYIHOM KYJIETYPOM.

4. COIEPKAHME JTUCIIATLIAHBI

Pazmen 1. CTATUKA.

1.1. Beenmenze. [IpeaMeT TeopeTHIeckoi MeXaHUKH. 3HaYCHHE MEXaHAKH B €CTCCTBO3HAHHH H
TexHHKe. MeXaHMdecKkoe ABIKEHHE — ofHa M3 (GopM IBWKeHMs Marepuu. VicTopadeckue
STAIIBI pa3BHTHS MeXaHuKkA. OCHOBHBIE IOHATHS. AKCHOMbI CTaTHKH. CBSI3H M PEaKIlHH CBSI3EH.
1.2. Cucrema cxonsmuxcs chll. ['eomMeTprueckuii crocol OmpeneneHus PaBHOJIEUCTBYIOIIEH
CHCTEMBI CXOISIIAXCS CHIL |'€OMETpHYECKOE YCIOBHE PaBHOBECHS. AHATMTHICCKHH crocob
OIpeIeTIeHNs PABHOICHCTBYIOMEH. AHAIMTHYECKHE YCIOBHA H YPaBHCHHA DaBHOBECHA
CHCTEMBI CXOIAIIMXCS CHIL.

1.3. MOMEHT CHJIBI OTHOCHTEIHHO TOYKH M OCH. 3aBHCHMOCT Mexay Humu. [loHATHE O TIape
cui1. MOMEHT mapel CHIJI Kak BeKTop. TeopeMsl 00 SKBHBaJICHTHOCTH Map CHIL CeoiicTBa map
cwi. ClioxeHWe Map CHWI, PaclONOXEHHBIX Ha IJJOCKOCTH M B IIPOCTPAHCTEC. VYcnosus
pPaBHOBECHS CHCTEMBI IIap CHIL.

1.4. CucreMa HpOM3BONGHO PACIONOXEHHBIX CHIL. IIpuBeneHHe CHI K LCHTPY. I'maBHEBIA
BEKTOp H IJIABHEIN MOMEHT, HMX BBIYHCICHHE. AHAIMTHYECKHE YCIOBHS H ypaBHCHHA
PaBHOBECHS IPOM3BOIBHON MPOCTPAHCTBEHHOHM CHCTEMBI CHIL IPOM3BOJIBHOM ILTOCKOH H
CHCTEMEI IapaUIeNbHEIX CHI. Bo3MOXHEIe ciydau NPUBEICHUS IPOU3BOJIHOM CHCTEMBI CHIL
Teopema BapwHpoHAZ O MOMEHTE DaBHOICHCTBYIOIIEH. VHBapuaHTHl CTaTHKA. PaBHOBecHE
COWICHEHHOU CHCTEMEI TEIL.

Pazgen 2. KUHEMATHUKA TOYKH.

2.1. Beenenne B KMHeMaTHKy. 3ajada KuHeMaTHkd. KuHemMaTHKa TOUKH. CnocoObl 3aaHus
NBYDKEHMS TOYKH. Y paBHEHHUS TPACKTOPHH TOUKH.

2.2. OmnpeseneHre CKOPOCTH IPH BEKTOPHOM, KOODJHHATHOM H €CTCCTBEHHOM croco6ax
3aJ[aHHs JBWKCHUS TOYKH.

2.3 VYckopeHue TOYKH IIPH BEKTOPHOM M KOOPAMHATHOM cnocobax 3aJaHus [BHXCHHUI.
EcTecTBEHHBIE OCH KOOpAMHAT. BEeKTOp KpUBHU3HBL, PafiiyC KPUBH3HEI TPACKTOPHH. Yckopenue
IIPH €CTECTBEHHOM CIIOCO0E 3afaHUs ABMKCHHUS TOUKH.

Pasgen 3. KUHEMATUKA TBEPJJOI'O TEJIA X CJIOXHOI'O IBWDKEHNWSI TOYKU.

3.1. TocTymaTenbHOe ABHXKEHHE TBEPHOro Tena. TeopemMa O TPAacKTOPHAX, CKOPOCTAX u
YCKOPEHHSX TOYEK TBEPAOrO Tela IPH MOCTYNATENBHOM ABMKCHHH. Bpamenue Tema BOKpYT
HETIOJBYKHOM OCH. YPAaBHEHHs BpalleHHs. YIJIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE TCIa.
CKOpOCTh M YCKOPEHHS TOYEK Teja IPH BpalleHne BOKPYT HETIOJBIKHOM OCH. BeKTOpHEIC
BEIPaXXCHHSI CKOPOCTH, KACATebHOr0 M HOPMAIBHOTO YCKOPEHHS TOUKH Bpallaromerocs Tena.
3.2. IlnockomapajuielbHOE [BH)KCHHE TBEPAOro Telna. Pa3jio)eHHEe IBWDKECHHS ILTOCKOH
dUrypsl Ha TOCTYNATeNbHOE M BpAINATENBHOC. YPABHEHHS JBIKCHH IUIOCKOM (PUTYPEL
Ompegenenne CKOPOCTed TOYeK IUIOCKOH (HIypEI TeopeMEI O CKOPOCTSX TOYeK (HTypEHL
CaoiicTBa CKOpoCTedl TO4eK QHIYphI, JISKAMMX Ha omHOM mTpsMoi. MIHOBEHHBIH IEHTD
ckopocTel. OmpesieneHre CKOpOCTeH TOUEK ILIOCKOH ¢urypsl ¢ IOMOINBIO MIHOBEHHOTO
neHTpa cKopoctedl. OmpeneneHue yCKOPEHHH TOYEK miockoii ¢urypel. Teopema 06
YCKOPEHUSIX TOUEK IIOCKOH QHUrypHL. MrHOBEHHEIH [EHTp yckopeHHi. CocoObl OmpeeeHAs
MTHOBEHHOTO IIEHTpa ycKopeHwmii. OmpeieieHre yCKOPEHHS TOYEK ¢ MOMOIIBIO MTHOBEHHOI'O
IIEHTpa YCKOPEHHMH.



3.3. Cnoxnoe nBmkeHHe TOYKH. OTHOCHTEIHHOE, NEPEHOCHOE H aOCOMIOTHOS  IBHACHEES
Toukd. Teopema o cnoxeHHH ckopocreii. Teopema KopHodHCa 0 CIOESHHE YCEODSEER
Yckopenne Kopronmca, mpHdWHa ero mossieHHs. Pasfel] H HanpasicHEEE YCEODSEES
Kopromnmca. YacTHEIH cirygai mocTynaTe sHOro NEPeHOCHOr0 IBEACHES.

Pazgen 4. JUHAMUWKA TOYKH.

4.1. Beenernre B nuHaMEKy. IIpemver munamuks. [lpHamuka TogxH. OCHOBHEIE NOESTHS H
onpezienieHHs. 3aKOHEI MeXaHHKH. J[ubdepeHnmancHble ypaBHEHHS IBHACHHS CBOOOIHOH
MaTepHabHOM TOYKH B JIEKapPTOBBIX KOODAWHATAaX. ECTECTBEHHEIC YPaBHEHHS NBHACHES. /B
OCHOBHBIC 3a/layd JWHAMHKH. PelneHWe nepBod 3amaun. Bropas 3amaga IHHAMEKE.
Wurerpuposanue muddepeHIHATBHbIX YPaBHEHAN IBHKEHHS B IIPOCTEHIIHX CIyIasx.

4.2. ]JluHaMWKa OTHOCHTEIBHOTO [BI)KEHHS MaTepHalbHOH TOYKH. HeHHepnHaTbHAS
cucTeMa oTC4€Ta. [IpMHIMI OTHOCHTEIEHOCTH KIIACCHYECKON MEXaHHKH.

Paznen 3. JMHAMUKA MEXAHWYECKOM CUCTEMBL OCHOBBI
AHAJIMTUYECKON MEXAHUKW.

5.1. BBemenme B IMHAMHKY MEXaHHYECKOW CHCTeMbl. OCHOBHEIE IOHSTHS, ONpEICICHHS.
Ilentp Macc cucTeMBl. Pamuyc-BeKTOp ¥ KOOpAMHATEI IEHTPA Macc CHCTeMEL. Kiaccudukamms
cuin. ['eometpus macc. Pamguyc maepmun. Teopema Illteiinepa-Itoiirenca. MOMEHT HHEpIHH
TeJla OTHOCHUTEIBHO OCH JI000ro HampapieHWs. [JaBHbIE M TJIABHBIE LEHTPAIBbHBIE OCH
uHepuuu. [IpuMepE! BEMKCICHUS MOMEHTOB HHEPIUM OTHOPOJHEIX TEIL.

5.2. lpunnun JlanamGepa IJ1s MaTepHAIbHON TOYKH M HECBOOOTHON MEXaHMYECKON CHCTEMEL
IlpuBesieHre CHII MHEPIMM TOYEK TBEPHOTO Tejia K NEHTPy. | NaBHEIH BEKTOp M TIIaBHEIH
MOMEHT chil uHepuuM. [IpuBeneHHEe CHII WHEPIWH NpPH MOCTYIATEILHOM JBHKCHHMH TEla,
BpaleHUH! BOKPYT HETIOABHXHOM OCH M IUTOCKOIAPpaLIEIEHOM [IBHKCHHH.

5.3. PabGora cumbl. Pa6GoTa mocTossHHOM CcHIBL OleMeHTapHas paGoTa CHIEI H €€
AQHAIUTHYECKOEC BhIpaXXeHHE. PaboTa cHI TSXKECTH M CHIBI YOpYrocTH. PaGoTa CHIIEL
IPAIIOKEHHOH K Bpamaromemycs Teiry. Boamoxxuble nepememenus. Kinaccupukamus cBs3ei.
YpaBHenue cBaseil. HneanpHble cBs3u. [IpuHDMn BO3MOXHEIX mepememenumit. OGmee
YPaBHEHHE TUHAMUKH.

5.4. Kunetndeckas SHeprus cucreMsl. Teopema Kénura. BeraucieHne KMHETHYECKOH 3HEPTHA
TBEPAOTO Tela MPH DPAa3IMYHBEIX ClIydasX €ro [ABIKCHHS. OJIEMEHTHI TEOPHH IIOJISL.
[TorennuansrOe cuioBoe mone. CunoBas GpyHKIus. PaGoTa CHIBI MOTEHIMATLHOIO CHIOBOTO
IIOJI1 Ha KOHEYHOM IE€pEMENICHHMM TO4YKM. [loTeHmmaneHas SHeprus. OKBHIOTECHIHMAIBHBIE
IIOBEPXHOCTH.

5.5 O606mennbIe KoOpauHATE. OGOOLMIEHHEIE CHIIBI U CIIOCOOE! MX BEIYACICHHS. YPaBHEHHS
PaBHOBECHS MEXaHMYECKOM CHCTEMEI B 0000IIEHHEIX KOOpAWHaTaxX. Y paBHeHus Jlarpamka 2-
ro poxa. YpasHeHHus JlarpaHxka Ui KOHCEPBATHBHBIX CHCTEM. KHHETHYECKHH MOTEHIMAI
CHCTEMBL.

Pasnen 6. OCHOBHBIE TEOPEMbBI IMHAMUKMN.

6.1. Teopema 06 H3MEHEHNN KHHETHYECKOM SHEPTUM MATEPUATIEHOM CHCTEMEL

6.2. Teopema o ABIXEHHH LEHTpa Macc cucTeMsl. JluddepeHnyanbHee ypaBHEHUS TBAKEHNSL
[EHTPa MacC CHCTEMBI. 3aKOH COXPAaHEHUS JBIKEHHS IIEHTpa MAacc.

6.3. KomudecTBO NBMXKEHHS MaTEpHAIBHON TOUKM M MEXAHHYECKOM CHCTEMBL VIMITyIbC CHIIBI
U ero MpOEeKIWM Ha KOOpAMHATHEIE OCH. TeopeMa 00 W3MEHEHHWH KOJIMYECTBA JIBHIKECHHS
MEXaHWYECKOM CUCTEMEL. 3aKOH COXPaHEHHUS KOJIMIECTBA IBHKECHUS.

6.4. MOMEHT KONWYecTBAa ABIKCHWS TOYKH OTHOCHTEIBHO IIEHTpa M OCH. KuHeTHdecKuit
MOMEHT CHCTEMBI OTHOCHTENIBHO IIEHTpa U ocH. KuHeTndyecknit MOMEHT BpaIaroIIerocs Tela.
Teopema 06 H3MEHEHNN KHHETHYECKOTO MOMEHTa MEXaHAYECKOM CHCTEMEL. 3aK0H COXpaHEHHS
KMHETHYIECKOTO MOMEHTA.

Pazzen 7. KOJIEBAHUSI MEXAHUYECKOMW CUCTEMBEI.

7.1. IloHaTHE 00 YCTOWYHMBOCTH paBHOBecHS. Maisie CBOOOIHEIE KOJIEOaHHMS MEXaHWIECKON
CHCTEMEI C OTHOM CTENEHBIO CBOOOABL. AMIUIUTY/A, 9aCTOTa, IEPHO KoleOaHUH.

7.2. Manbie cBoOOIHEIE KONEOaHHMS MEXAHMYECKOM CHCTEMBI C OBYMS HJIA N-CTEIECHSIMH
CBOOOEBI, MX CBOMCTBA, COOCTBEHHBIE YaCTOTHI X KO3 GHUIMEHTE HOPMEL



S. BUJ ATTECTAITUA
BTOPOM CEMECTp — IK3aMEH,
TpETHH ceMecTp — dk3ameH, KP.
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