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Heap qucuuniauabl «TeopeTndeckas MexaHuka» — npuoOpeTeHne GpyHaaMeHTaTbHBIX 3HA-
HUM B 00J1aCTH MEXaHUYECKOI'O B3aMMOJICUCTBHUS, PABHOBECHS U JIBUYKEHUSI MaTepUaIbHBIX TEJl, Ha
Oase KOTOPBIX CTPOUTCA 6OHBH_II/IHCTBO CIICHUAJIbHBIX TUCHUIIJINH.

OcHoBHbIE 32124 JUCHUIIJIHHDI

— gopMupoBaHUE YMEHHS CTPOUTH M UCCIIEOBATh PACYETHBIC MOJACIH MEXAaHUYECKUX CHC-
TeM;

— NMPUOOPETEHNE MPAKTUUECKUX HABBIKOB PEIICHUS U aHAJIM3a 33]1a4 TEOPETUYECKON MEeXaHU-
KH.

2.MecTo qucuMimiuHbl B cTpykrype OIIOII

Hucuummna «Teopernueckas MmexaHukay ajs HarpasieHust moarotoBku 03.03.02—d¢u3uka 0OTHOCUT-
sl K IMCLMIIIIMHAM 0a30BOM yacTu IMKIIA AUCHUILIUH B1.
Jlnist OCBOEHUS TaHHOW TUCIMILIMHBI, 00yYaroImuecs: JOHKHBI OCBOUTH JUCHUIUIMHBI MOJTY-
Jer . «Maremarukay, «Oo1as Ousukay.
Hucuumnuna «Teopernueckas MexaHHKa» sBIseTcs 0a30BOM Il OCBOEHHS IUCUUIUIMH
«MexaHMKa CIUIOIIHBIX Cpe», « IIEKTPOAUHAMUKaY., «KBaHTOBas TeOpUsI»

OCOBEHHOCTHU OCBOEHUSA JUCHUIIJIMHBI 1JIs1 UHBAJINJIOB U JIUL] C OI'-
PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 3/10POBbS
OO0yueHne 00yJarouMxcsi ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSAMH 37J0POBbS TP HEOOXOIUMOCTH
OCYILIECTBIISICTCSI HA OCHOBE Q/IalITUPOBAHHOM paboueil mporpaMmbl ¢ UCIIOJIb30BAaHHEM CIICIIUATb-
HBIX METOJIOB OOYYCHHUS M JUJAKTHUECKUX MATEPHAaJOB, COCTABJICHHBIX C YYETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUS, WHIAUBHIYAIHHBIX BO3MOXHOCTEH W COCTOSHUS 3J0POBBSI TAaKHX
obOyyvarouxcs (o0ydaromierocs).
[Tpu onpenenenuu GopMbl MPOBEICHUS 3aHATHI C 00YJaIOIIUMCS-UHBATUAOM YUUTHIBAIOT-
Csl pEKOMEH/IAllMU, COAepIKAIUEeCs B MHAUBHIYAIbHON IporpaMme peabumuTalui MHBAIWIA, OT-
HOCHTEITFHO PEKOMCHIOBAaHHBIX YCJIIOBUI U BUIOB TPY/A.
[Tpy HEOOXOMUMOCTH TSI OOYYAFOIIMXCS M3 YHCIa WHBAIUIOB U JIMI[ C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3[TOPOBBSI CO3AI0TCS CIIeIMaIbHbIe paboure MecTa ¢ yUeTOM HapyIIeHHBIX QyHK-

100505871 OFpaHI/I‘ICHI/Iﬁ KU3HCACATCIBHOCTH.

3. Komnerenuuu odyuarwierocs, popmupyemMbie B pe3yjabTaTe 0CBOEHUS TUCIHHIINHBI

HpOLICCC N3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (bOpMHpOBaHI/IC CIICAYIOIHNX KOMIICTCHITUH .

Kon KoMnerenuus
KOMIIETCHIIM U
OIIK-2 CIOCOOHOCTBIO UCTIONB30BaTh B MPOGECCHOHATBHON AeSITeNLHOCTH 0a30-

BbI€ 3HaHUS (PyHIaMEHTAJIbHBIX pPa3/IeJIOB MaTeMaTHKH, CO3/1aBaTh MaTeMa-
TUYECKUE MOJEIH TUIIOBBIX TPO(PECCHOHATBHBIX 3a7a4 U HHTEPIPETHUPO-
BATh MOJYYEHHBIE PE3YyJIbTAThl C Y4ETOM IPAHUL] IPUMEHUMOCTH MOJENIEN

OIIK-3 CHOCOOHOCTBIO HCIIOJIb30BaTh 0a30BbIE TEOPETHUYECKHE 3HAaHUS (QyHAa-
MEHTAJIBHBIX Pa3/eNIOB O0MIeH W TEOPETUIECKOW (PU3UKHU IS PEIICHUs Mpo-
(dheccruoHaIbHBIX 3a7a4




T[IK-1 CITOCOOHOCTBIO MCIOJIB30BaTh CICIMATIM3UPOBAHHBIC 3HAHUSA B 00JIaCTH
(bu3MKK 17151 OCBOCHUS TPOPUIBHBIX (PU3UYECKHUX TUCIUILITHH
I1K-9 CIIOCOOHOCTBIO MTPOEKTUPOBATH, OPTaHU30BBIBATh M AHAIN3UPOBATH IIE-

AarorudcCKyro ACATCIbHOCTD, obecncunBas MMOCJICAOBATCIIBHOCTD H3JI0XKEC-
HHUA MaT€puaia 1 MCKIUCHUIIIMHAPHBIC CBA3U (bl/ISI/IKI/I C ApYruMu AuCHUII-
JIMHaMU

B pe3yJbTaTe 0CBOCHUA TUCHUIIJIMHBI CTYACHT TO0J/IZKEH:

3HaTE:
— 3HAaTh OCHOBHBIE HMOHATHUSA U 3aKOHBI MEXAHWKH M BBITEKAIOIIAE U3 DTUX 3aKOHOB METOMBI
W3Y4YEHUS] PABHOBECHUS W JIBHIKCHHUS MaTEPHAIBHOM TOYKH, TBEPJIOTO TEJa U MEXaHUYECKOM CHCTe-

MBI,

YMeTh:

— HCIMOJB30BaTh OCHOBHBIE TEOPEMBI, YPABHEHHS W MPUHILIUIIBI MEXAHUKHU, & TAKXKE€ METOJIbI
pacdera JBWKEHUS MEXaHWYECKHX CHCTEM, YCJIOBHH MX PaBHOBECHS M aHaIu3a JCHCTBYIOIIUX B
CHCTEME CUJI;

Bnagers:
— HaBbIKaMH Pa3pabOTKM MAaTEeMAaTHYECKUX MOJEJICH MEXaHWYECKUX CHCTEM, COCTaBIICHUS

CXEM BBIYUCICHUA HeﬁCTBYIOHlHX MEXaHUYCCKUX CUCTEM,

OCHOBHBIE IPU3HAKH MTPOSBICHHOCTH (POPMHUPYEMBIX KOMIIETEHIIHIA B Pe3yIbTaTe OCBOCHHS

JUCHUITIINHBI «TeOpeTI/I‘ICCKaH MCXaHHKa) CBCIACHEI B Ta6J'II/H_Ie.




CooTBeTcTBHE YPOBHEl 0CBOCHHMSI KOMIIETEHIIUH IIAHUPYEMBIM pe3y/ibTaTaM 00y4eHHs 1 KPUTEPUSM UX OLleHUBAHUSA

Orar (ypo- OCHOBHBIE IPU3HAKY TIPOSIBICHHOCTH KOMIIETEHIINH (IECKPUIITOPHOE OMFICAaHUE YPOBHS)
BEHb) OCcBOcHHs| 1. 2. 3. 4. 5.
KOMIICTCHIIUN
ciabo opuenTupyercs |{CriocoOeH BBIIENATh, OCHOBHBIE Waew|Brageer ocHOBHBIMH HaBbIKaMu paboTsl ¢|CrocoOeH naTh COOCTBEHHYIO KPHUTH-
HE BIIaJieeT | B TEPMHUHOJIOTHH U |T€KCTa, pabOTaeT ¢ KPUTHYECKOH JIUTE-|HCTOYHUKAMH U KPUTHYECKOW JINTEPATypOil [4ECKYI0 OIIEHKY H3y4aeMOoro Mare-
COJICPIKaHUU patypoi puana
MHHEMATBHBI | He ymeeT HE BhIJENsIeT OCHOB- |CriocoOeH Imoka3aTh OCHOBHYIO Hjer0 B|/CrocoOeH NMpeACcTaBUTh KIFUEBYHO MPpo0sieMy|MOXKET COOTHECTH OCHOBHBIE HICH C
HbIE UJEN pa3BUTHH B €€ CBSI3U C IPYTUMH MIPOIECCAMH COBpPEMEHHBIMH ITPOobIIeMaMi
6 3HaeT OCHOBHBIE paboume Kareropuw,| [loHnmaer crnennpuKy OCHOBHBIX pPadounx|CrnocoOeH BBIACIHTh XapaKTEePHBIN
HE 3HAeT Honygﬁigg)ly bre OJIHAKO HE OPHEHTHPYETCS B MX CIEIH-|KaTeropuid ABTOPCKUI MOJIXO]
ke
TUIOX0 OpUeHTHpYeTCs |BrnameeT mpuemaMu moucka u cucteMa-|CBOOOJHO wW3maraer marepuai, ofgHako He|CHocOoO€H CpaBHHBATh KOHIICTIIIHM,
HE BJIAJICCT | B TCPMHUHOJIOTMM M |TH3allUM, HO HE CIOCOOCH CBOOOHO|IEMOHCTPHUPYET HABBIKOB CPAaBHEHMS OCHOB-|apryMEHTHPOBAHHO H3JIaracT Mare-
COJIEp)KAHUHU H3JI0KUTh MaTepual HBIX UJIEH U KOHILIEIIIUH puan
BBIJIETISIET OCHOBHBIE |BpImenseT KOHKpeTHyIo mpobieMy, oa-|CrocoOeH BBIIENUTh U CPABHUTH KOHIIETIINH,| APryMEHTHPOBAHHO TPOBOJUT CPaB-
0a30BEbIil HE yMeeT WJeH, HO He BUIUT |HAKO W3JIMIIHE YIPOIIAET ee HO WCIIBITHIBACT CIIOKHOCTH C WX MpaKTUYe-|HeHHe KOHIEMIHUH 10 33JaHHOU IMpo-
npobiem CKOM IPUBSI3KON Onematuke
JIOMYCKACT MHOTO MoeT HW3JI0XKHUTh OCHOBHBIC pabourie|3HaeT (OCHOBHBIC OT/HMMHA KOHIICTIIIUI B 3a- Cnoco6eHV BBLACIHTD cneunq)mc}vf
HE 3HAEeT ol6OK KaTerOpUH JaHHOHW TpoOJIeMHON 00acTi KOHIICTIIINHI B 33J]aHHOU MPOOIEeMHOI
obnactu
B 001iux yepTax moHUMaeT OCHOBHYIO |BUIUT MCTOUHMKH cOBpeMeHHBIX mpobieM B|CocoOeH TpamMOTHO  00OCHOBATH
OPHCHTHPYCTCA B TCP- i oOnmacTy aHanmu3a, BJIaJieeT TMOAX0-|COOCTBEHHYIO TMO3HUIIMI0 OTHOCHTEIh-
He BIATCET | MUHONOMH H CONIEp- U7ero, oaHaKoanoxo CBSISI)IBaeVT ee ¢ [3aJaHHOH O ,
AR CYIIECTBYIOIIEH MPOoOIIeMaTUKON JIAMH K UX PELICHUIO HO PEeUIeHHUs COBPEMEHHBIX IPOOIeM
B 3aJIaHHOM 00J1aCTH
MoseT MOHSTHh MPaKTHYECKOe Ha3Ha- [BhIsABiIseT OCHOBaHMS 3a7aHHOM 00s1acTH aHa-|CBOOOJHO OPHEHTHPYETCS B 3ajlaH-
HpOILBHHYTBIﬁ BBIJICJISIET OCHOBHbIE |(UCHHC OCHOBHOU HJCHU, HO 3aTPYyAHACT- |JIM3a, IMTOHUMACT €€ IMPAKTUYCCKYIO0 HEHHOCTD, HOM oOyiacti aHayimsa. [loHumaer ee
HE YMEET | MJIeH, HO HE BUINT UX |Cs BLIIBUTH €€ OCHOBAHUS OJIHAKO WCIIBITHIBACT 3aTPYJHCHHS B OIUCA-|OCHOBAHUS M YMEET BBIICIMTH ITPaK-
B pa3BUTHH HUU CIIOKHBIX 00BEKTOB aHAIHA3a TUYECKOE 3HAUEHWE 3aJaHHON objac-
TH
nomnyckaeT ommbku  |CIOCOOEH M3II0KHTh OCHOBHOE COZIEP-|3HAET OCHOBHOE COJEPKAHUE COBPEMEH- |MOKET 1aTh KPUTHYECKUH aHAU3
HE 3HAET | [IPU BBIIEIEHUU pabo- [)KaHWE COBPEMEHHBIX HAyYHBIX WJCH B|HBIX HAyYHBIX HJCH B paboueil 00JacTH |COBpEeMEHHBIM MpodieMaM B 3a-

4yeii 00J1acTH aHaIn3a

paboueii obmacTu aHamm3a

aHaJIM3a, CIIOCOOEH MX COIOCTABUTH

JTAHHOI 00JIaCTH aHaIN3a




4. CTpykTypa u coaep:KaHue THCHHUILINHBI
OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUITEI, 144 Jaca.

Ounasn gopma o0yueHus

O0béM TUCUMILTUHBI Bceero yacos
2015 r. nadopa | 2016, 2017, 2018
r.r. Habopa
O0masi TpyA0éMKOCTh AUCHMILIN- 144 144
HBbI
KonrakTHas paGora o0y4aromux-
csl ¢ mpenojgaBaresieM (Mo BUIAM ay- 72 68
JAUTOPHBIX Y4eOHbIX 3aHSATHII) — BCero:
B TOM YHCJIE!
JICKITUU 36 34
NPAaKTUYECKHUE 3aHATHS 36 34
CEMHUHAPCKHE 3aHSITHS
CamocrosiTe1bHAs padora
) 72 76
(CPC) — Bcero:
B TOM YHCIIE!
KypcoBasi paboTta
KOHTpOJIbHAs paboTa
Bua npomMe:xyTouHoil aTTecTanuu
SK3AMEH IK3aMeH IK3aMeH
4.1. CTpyKTypa AMCHMILIHHBI
2015 rr. nadopa
Ni Pa3pnen u tema Buabl yueoHoii DopMbl 3anATHA B dDopmu-
n AUCHHUILTHHBI paGoThl, B T.4. | TEKylIero | aKTUBHON U pyemble
/ CAMOCTOSITEIbHAS | KOHTPOJISI | HHTEPAKTHB- | KOMIETEH-
n e padoTa CTyleHTOB,| ycmeBae- | Hoil (popme, 197071
9 yac. MOCTH yac.
3
MEREET
= = o =) S
£ 138 3S
E | OR | O o
1/ Kunematuka Ttoukn u |3 |10 |10 20 | [ucpmen- OIIK-2
abCOJIOTHO ~ TBEPJOTO HBI KOH- OIIK-3
Tena TPOJIb IK-1
IK-9
2| Craruka 3 |8 8 16 [Tucbmen- OIIK-2
HBI KOH- OIIK-3
TPOJIb MK-1
MK-9




3 lunamuka Touku u me- | 3 | 18 | 18 36 [Tucemen- OIIK-2
XaHUYECKON CUCTEMBI HBIW KOH- OIIK-3
TPOJIb IIK-1
IIK-9
HUTOI'O-144 u, 36 |36 72 IK3aMeH
Ounas ¢popma odyuenusn 2016, 2017, 2018 rr. HaGopa
Ni Pazgen u tema Buabli yueOHoi DopMbI 3ansaTuss B | Dopmupye-
n AUCIHILIMHBI pPadoThl, B T.4. | TEKylIIero | akTUBHOW U | Mble KOMIIe-
/ CaMOCTOSITeIbHASI | KOHTPOJIA | HHTEPAKTHB- TeHI[UH
n = pabora cTy1eHTOB,| ycneBae- | HOM opme,
$ Jac. MOCTH Jac.
El_|es
= .
S| £3| &5«
= | £ & S
b 58| 3 <
= | OR | O a
1| Kunematuka Toukm wm |3 |10 |10 20 [Tucemen- OIIK-2
aOCOJIIOTHO ~ TBEPJIOTO HBIA KOH- OIIK-3
Tena TPOJIb [K-1
I1K-9
2| Cratuka 3 |8 8 20 [Tucemen- OIIK-2
HBII KOH- OIIK-3
TPOJIb [K-1
I1K-9
3| [lunamuka Touku u me- | 3 |16 | 16 36 | [TucemeH- OIIK-2
XaHUYECKOU CHCTEMBI HBIN KOH- OIIK-3
TPOJIb [K-1
I1K-9
HUTOI'O-144 34 |34 76 IK3aMeH

4.2. Conep:xaHue pa3aeioB THCHUTLIAHBI

4.2.1 KuHeMAaTHKA TOYKH U a0COJTHTHO TBEPAOI0 TeJa

IIpenmer xuHematnku. CriocoObl 3aaHUs IBMKEHUS MAaTepPHAIbHON TOUYKH: BEKTOPHBIN, KOOPIMHATHEIMH,
ecTtecTBeHHbIH. Tpaekropus TOUkM. BEKTOpBl CKOpOCTH M ycKOpeHusi TOukM. IIpoekuuum BeKTOpa CKOPOCTH U
YCKOPEHHUsI Ha HENOJBUIKHBIE OCU JECKapTOBBIX KOOPJAUHAT U OCU €CTECTBEHHOI'O TPEXI'PaHHHUKA. YacTHbIE Ciydau

JABMOKCHUS TOYKU: paBHOMECPHOEC U PaBHOIICPEMEHHOC JIBUKCHUA.

HOCTyHaTCHBHOC JBWKCHUC TBEPJAOTO TEJIA. TeopeMa 0 TPACKTOPHUAX, CKOPOCTAX U YCKOPECHHUAX TOUYCK TEJIa

IIpU NOCTYNAaTCIIbHOM JIBUKCHUU.

Bpamenue TBeproro Tesna BOKPYT HETOABM)KHOW OCH. YpaBHEHHE BpAIATEIbHOTO JIBXKCHMS. YTIIOBas
CKOPOCTb M YIJIOBOE YyCKOpeHHEe. PaBHOMEpHOE M paBHONEPEMEHHOE BpalieHue. TpaeKTOpHH, CKOPOCTH U
YCKOPEHHMS TOUEK TeJa, BPallalONINXCsl BOKPYT HEMOABIXKHOM ocu. [lepeiaTrouHble MEXaHU3MBI.




[InockomapamnenpHOe [BMKCHHE TBEPAOTO Tejla. 3aKOH [BIKCHHS IUIOCKOW ¢urypel. Ckopoctd U
YCKOPEHHUS TOUYEK MIOCKOH GUTYphl. MTHOBEHHBIE IIEHTPHI CKOPOCTEH M YCKOPEHHUH.

Bpamenue TBepJ0ro Tena BOKPYT HEMOABIDKHON TOYKH. YTibl Diinepa. YpaBHEHHE BpaIICHUS TBEPIOTO
TeJa BOKPYT HETOABIKHON TOUKH. MTHOBEHHAs YTIIOBas CKOPOCTh M MTHOBEHHAs OCh BpallleHus. KnnemaTtndaeckue
ypaBHeHHs Diinepa. Pacrpenenenme ckopocTteif M YCKOpEHHH TOYEK Teja. MBIDKYIIETOCsS BOKPYT HEIMOJBHKHON
TOYKH.

OOmmii ciaydail IBUKEHNST aOCONMIOTHO TBEPJOTo Tea. 3aKoH JIBIKeHHsI. CKOPOCTH M YCKOPEHHMS TOUEK Teja
B 00II[eM clTydae ero JBMKeHHs. MTHOBEHHOE BUHTOBOE JIBHIKEHUE.

CrnoxHoe nBwkeHne TOYkH. OTHOCHTENBHOE, MEPEHOCHOE, a0COJIOTHOE NBMKEHHE. Teopema CIIOKECHUs
ckopocteil. TeopeMa cioxeHnus yckopeHuil. yckopenune Kopuonuca, ero uncieHHOe 3Ha4YeHUE U HAIIPaBIICHUE.

4.2.2 Craruka

OCHOBHBIE TIOHATHSI CTaTUKU: aOCOJIIOTHO TBEpAOE TeNO, Macca, CHiIa, SKBUBAJICHTHAas CHUCTEMa CHII,
YpaBHOBEIICHHAS CHCTEMa CHJI, paBHOIEHCTBYIomAas. AKCHOMBI cTaTHKH. CBOOOAHOE 1 HecBOOOAHOE Teso. CBs3M U
peakmmu cBsseit. CucTema CXOINMIIMXCA CHJI M NPUBEACHHE €€ K paBHoAeHcTByromei. [lapamiensHple CHIBI H
MIpUBEICHNE NAapaJUIEIbHBIX CUII K paBHOAeHcTBYIoLEl. LlenTp napannenbHbix cui. LeHTp TshkecTH TBEpIOTO Teua.
KoopauHaThl IEHTPOB TAKECTH OTHOPOIHBIX TEIL.

MOMEHT CHJIBI OTHOCHTENBHO TOYKH. MOMEHT CHJIBI OTHOCHTEIBHO OCH M CBS3b €r0 C MOMEHTOM CHJIBI
oTHocHuTeNbHO Touku. [lapa cuin. MomeHT nmapsl. TeopeMbl 00 SKBHBAJIEHTHOCTH U O clokeHuH nap. Ilpusencane
CUCTEMBI CUJ K JAHHOMY LICHTPY. YCJIOBUS PaBHOBECHS CUCTEMBI CHII. Teopema 0 MOMEHTE PaBHOACHCTBYIOLICH.
YcnoBus PpaBHOBECHA CUCTEMBI CXOIAMMUXCA U MapaJlyICIbHBIX CHIIL. YcnoBus PpaBHOBECU IUIOCKOM CHUCTEMBI CHIL.
CraTHCTHYECKH OIpe/eNICHHbIC U CTATUCTUYECKH HEOIIpeIe/ICHHbIE 3a/1auH.

4.2.3 JIuHAMHMKA TOYKH M MEXaHHYECKOI CHCTEMbI

[Ipenmer nunamuku. OcHOBHBIE 3aKOHBI MexaHuku ['anunest — HetoroHa. HepunanpHas cucteMa oTcyera.
3ajayn JMHAMUKH MaTepHalibHON TOUKK. OCHOBHBIE BUABI CHIL: CUJIA TSDKECTH, CUIJIa TPEHMS, CUJla YIIPYTOCTH, CHUila
TaroTeHus. JuddepeHnmanbaple ypaBHCHHS BIDKCHISI CBOOOTHON M HECBOOOTHON TOUKH.

JuddepeHnnanbHpie ypaBHEHAS OTHOCUTEIFHOTO IBIDKEHUS TOUKHA. Critbl mHEpIuH. OTHOCHUTEIHHOE paB-
HOBECHE TOYKH BOJU3U IMMOBEPXHOCTH 3eMiIH. BinsHue BparieHus 3eMIId Ha paBHOBECHE M JBIKCHUE TEIL.

KonebarenpHoe nBMXEHHE MaTepHanbHO Toukn. CBOOOMHBIC KOJICOAHUS TOUKH O€3 ydeTa CHJI COMPOTHUB-
nerns1. CBOOOTHBIE 3aTyXarommue Konebanus. BeryxneHHbIe KoaeOanns. Pe3oHaHc.

Mexannueckas cuctema. BHelHne U BHyTpeHHUEe cuiibl. Juddepenimanbapie ypaBHEHHsI JBIKEHUS MeXa-
HUYECKOW cucTteMbl. Macca cucTeMsl U IeHTp Macc. MOMEHT MHEPLIMU Tejla OTHOCUTENIBHO OcU. Paguyc nHepuuu.
MoOMEHTbI HHEPLIMY OTHOCUTEIBHO MapaljiesbHbIX 0cel. MOMEHTBI MHEPIMHU POCTEUITNX OJTHOPOIHBIX TEJ.

KonmuecTBo nBHKeHUS MaTepHaTbHOW TOYKH M CHCTeMbI Touek. Mmynbe cuibl. Teopembl 00 M3MEeHEHUH
KOJIMYEeCTBa ABUKEHUS TOUKU U cUCTeMBbl. TeopeMa o ABMKEHUU LIEHTpa Macc. SIBieHue yaapa.

MoOMEHT KOMUYECTBa IBUKEHUSI MAaTEPUAIBHON TOYKM OTHOCUTENBHO IEHTpa U ocH. Teopema o0 m3MeHe-
HUM MOMEHTa KOJMYECTBa JBWKEHMSI MaTepuanibHOM TOUKH. KMHETHYECKUH MOMEHT CHCTEMbl MaTepUalIbHBIX TO-
YeK.

KuneTnueckuii MOMEHT BpaIIaroIIerocs TBEPAOTO Tella OTHOCHTEIIFHO OCH BpamieHns. Teopema 06 m3MeHe-
HUM KUHETHYECKOTO MOMEHTa CHCTEMBI MaTepHABHBIX Todek. [luddepeHnnansHoe ypaBHEHHE BpaIlaTeIEHOTO
JBrkeHus. Kunetuueckasi sHeprust MaTepuabHOM TOUKU U CUCTEMBI ToueK. KuHeTnueckasi 3Heprus TBepAoro Teia
MY TIOCTYMATEeILHOM, BpalaTeIbHOM U TJIOCKOMApalJIeIbHOM JIBUKEHHU. PaboTa BHYTpEeHHUX CHII. MOIIHOCTD.
Teopema 06 U3MEHEHNH KMHETUYECKOI PHEPTUU MaTepHaIbHON TOYKH U cucTeMbl. CuioBoe mone. [lorennuan cu-
ne1. [TorennmanbHast sHeprus. CoxpaHeHHe MEXaHUUECKOH YHEPTUH TOYKH B MOTEHIIUATILHOM TOJIE.

4.3. CemuHapckue, IpaKTHYeCKHUe, 1a00paTOpHbIe 3aHATHSA, HX COACPKAHUE

Ne| Ne pazgena TemaTnka NpaKTHYECKUX 3aHATHH ®opma ®opmupye-
/1 | TMCIUTITHHBI NpoBeACHUSA Mble
KOMIIeTEHIIUH
1 1 Kunemartuka MaTepralbHONW TOUKH [IpakTrueckue OIIK-2
3aHATHUSA OIIK-3
[1K-1
[1K-9




2 1 Ipaktuueckne |[QIIK-2
3aHATHA OIIK-3
IIpocreiimue qBUXKEHUS TBEPAOTO TENA: MOCTYATENb- TK-1
HO€ M BpallaTebHOe B
I1K-9
3 1 IMpaktuyeckue |QITK-2
3aHATUA OHK'3
Cr1oxHOE BIKCHHNE MAaTEPHAIbHON TOUKH TIK-1
I1K-9
4 2 [Ipaktuueckue |QIIK-2
3aHATUA OHK_3
PaBHOBecHe MPOU3BOIBEHON CUCTEMBI CHIT [IK-1
ITK-9
5 3 Ipaktuyeckue |QITK-2
3aHATHSA OIIK-3
JIBe OCHOBHBIE 331a4l JUHAMUKU T1IK-1
I1K-9
6 3 Ipaktuueckue |[QIIK-2
3aHATHUA OHK_3
Juddepennnanbaple  ypaBHEHHUS  OTHOCHTENBHOTO [IK-1
JIBIDKCHUS TIK-9
7 3 [Ipaktuueckue |QIIK-2
3aHATHSA OIIK-3
Teopembl O JBW)XEHHH IIEHTpa Macc, 00 HM3MEHEHUH MK-1
KOJIMYECTBAa [BIDKCHHUS, KWHETHYECKOTO MOMEHTa Me- }
XaHUYECKOH CHCTEMBI I1K-9
8 3 [IpaxkTnueckue
3aHATUS OI1K-2
Teopema 00 M3MEHEHUN KUHETHYECKOM SHEPTHU MeXa- OIlIK-3
HUYECKOM CHCTEMBI ITK-1
ITK-9

5. YueOHO-MeTOAMYECKOE 00ecnedeHHe CaMOCTOATE/ILHOM PadoThI CTYIeHTOB Y paBHe-
HUH MaTeMaTH4YeCKOl (PM3UKHM U OLlEHOYHbIE CPeACTBA Ui TEKYILIero KOHTPOJIsl ycneBae-
MOCTH, IPOMEKYTOYHOM ATTECTAIIMM 110 HTOTaM OCBOCHHS 1M CIMIIJIMHBI.

5.1. Tekyuii KOHTPOJIb.
[T1chbMEHHBIN KOHTPOJIb

a) O0pa3ubl TECTOBBIX M KOHTPOJILHBIX 32JaHHI TEKYIero KOHTPOJIA
5.1.1. KunemaTuka TO4YKH.
B cooTBeTcCTBUM ¢ 3aJaHHBIMU YPAaBHEHUSMH JABMKEHUS OINPENEIUTH TPAEKTOPHIO JIBUXKE-
HUS TOUkH. /|71l 3aJaHHOTO0 MOMEHTa BpEMEHHU HalTH MOJ0KEHUE TOYKU Ha TPAEKTOPHH, €€ CKO-




POCTb U YCKOPEHHE, a TAKKE PainyC KPUBU3HBI TPAEKTOPUH B COOTBETCTBYIOLIEH TOUKE.

Ne BapuanTa X y t
1 3t° + 6t +12 t* +2t+6 2
2 2t 2t° +3t+1 1
3 2cos it 2sin 7t 14
4 3t+3 -3/ t+1 0
5 2cos rt/3 5sin 7t/3 1
6 8t°+7 12t +11 1/2
7 t? —4t+1 t+1 1
8 3cos 7t2/6 3sin 7t?/6 1
9 2t—2 4 111 0
10 4cos 7t/3 +3 9sin zt/3 1
11 2t° +8t +12 t*+4t+3 1
12 3t+1 2t + 4 2
13 cos 7t?/3 sin 7t?/3 1
14 7t+1 -8/ 7t+1 A/t
15 16cos 7zt/16 4sin 7t/16 4
16 6t° +12 2t°+3 1
17 4 +5 5241 1
18 4cos 7t 4sin rt Y3
19 t-1 2/ t+1 0
20 cos 7t?/6 +8 5sin 7t?/6 2
21 t*+2t+1 2t" + 4t +5 1
22 2 151 1
23 9cos 7t?/4 9sin zt?/4 1
24 —5t-5 _5/ t+1 0
25 32cos 7t/8 4sin 7t/8 2
26 t*+1 t*—6 1
27 t2+3 t+2 1
28 4cos t 4sin t /3
29 2.5t ~10/ 5t+1 1
30 —cos 7t’/6 3sin zt?/6 +4 1

B navanpHbIif MOMeHT I, =2 M, V, =0.5 m / c. HayanbHas ckopocth 06pazyer ¢ OM yron

5.1.2. luHaMHKA TOYKH.
Bapuanr 1.

Touxa M Macchl M MPUTATHBAETCS HEMOABIKHEIM reHTpoM O ¢ cumoit F = k* mr.




o = 30°. Haiitu ypaBHEeHUE BIKEHUS TOYKU M.
Bapuanr 2.

Teno maccoit m = 1 kr, OpoIIeHHOE ¢ Ha4albHOM CKOpPOCThIO V, = 4 M/ ¢ mof yriaoM 45° k
TOPU30HTY, JBUKETCS TOJ BIMSHHEM CHIIBI TSHKECTH W COMPOTHBIICHUS Bo3ayxa. Ompenenutsb
HarOOJIBIIYIO BBICOTY TEJa HAJ] YPOBHEM HA4ajJbHOTO IOJIOKEHHS, €CIM CHJIa CONPOTHBIICHUS
R=—kmgv.

Bapwuanr 3.

MarepuanbHasi TOYKa MacCbl M OTTAJIKWUBACTCS OT HEMOJBMIKHOTO meHTpa O ¢ cuioH, Be-

JWYUHA KoTopoir F = gmr, e r - paccTosiHUE TOYKH OT 3TOTO IEHTpa. B HavanbHBII MOMEHT

I, =3 u ckopocTb Touku V,=0. HaliTu ckopocTh, KOTOpYIO NPUOOpPETET TOYKa, KOIJa OHa

npouaeT mytb S=3.
5.1.3. Cratuxka.

__ Bapmuanr 1.
C D E F
o Al ] ] ] ] B
O 04y oo
P P P; Py
Q (]
B waxom MecTe Hago TONNERETh CTERKEHE
yTobH 0H oCTABANCA B pABEHOBECHH !

AB=5 M, m,, =20 kr, AC = CD = DE = EF

Hafite garaxenne AR u BC. 1
=1M.

Q, =100 H, Q, =200 H, P, =50H,
P=20 H,  =60°, S =135" P, =100 H, P, =150 H, P, =200 H.

5.2. MeToauueckue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITENbLHOM paﬁoTbI
1. BIIIOJIHUTE JOMAIITHEe 3aaaHueC, 3aTEM UHANBUAYAJIbHOC TCCTOBOC 3aIaHUC.

2. Hepej:[ CICAYIOIIUM IPAKTUYCCKHUM 3aHATHUEM BHUMATCILHO MNPOYUTATH KOHCIICKT II0-

cleaHel JEeKINH.

3. IlpounTarh JONOIHUTENIBHYIO JTUTEPATYPY.

5.3. [IpoMeKyTOUHBIN KOHTPOJIb: YK3aMeH
IlepeyeHb BONPOCOB K 3K3aMeHY

1. CnocoObl 3aaHusI IBUKEHUS TOUKU: BEKTOPHBIN, KOOPUHATHBIN, €CTECTBEHHBIM.
VYpaBHeHHEe IBUKEHHUS. TpaekTopus.

2. CKOpOCTb TOYKH MIPU KOOPIUHATHOM U BEKTOPHOM CIIOCO0€ 3aJaHUs ABHKECHHUSL.

3. YckopeHHe TOYKH MPU KOOPMHATHOM M BEKTOPHOM CITOCO0E 3aIaHUsT JIBHIKCHHS .
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9.

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.

217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

Ocu ectecTBeHHOr0 TpexrpaHHuKa. CKOPOCTh TOUKH IIPU €CTECTBEHHOM CIIoco0e 3a-
JAHWs! IBUYKEHUSL.

ITonsiTHE O KpUBU3HE KPUBOM. Y CKOPEHHE TOUYKU B €CTECTBEHHON CUCTEME KOOPIHUHAT.
[ToctynarenbHoe 1BUKeHUE TBEPAOTro Tena. CKOpOCTh U YCKOPEHHE MPU MOCTYIATENb-
HOM JIBUYKEHUH.

BpaieHnune Teina BOKpYr HENOJABUKHON OCH. YTJIOBask CKOPOCTh U YIJIOBOE YCKOPEHHUE.
®opmyna Dinepa. CKOpOCTh U YCKOPEHHUE TOYEK BPALIAIOLIETOCs Tela BOKPYT HENO-
BH)KHOU OCH.

[1nockoe ABMKEHHME TBEPAOTO Tela. Y PaBHEHUE IBUKEHUS TUNIOCKON (UTYpBI.
CkopocTb IIpH MJI0CKOM ABMKEHUHU. MIHOBEHHBIN LIEHTP CKOPOCTEH.

YckopeHue TOYEK MPH INIOCKOM JIBUKEHHH.

Cdepuueckoe ABIKEHHE TBEPJOTO Tena. Y paBHEHUE TBHKCHUSI.

MrHoOBeHHasi OCh BpaLICHUS NIPU CHEpUIECKOM IBUKEHNU. MTHOBEHHAS yTIIOBasi CKO-
POCTB U YIIIOBOE YCKOpeHHE. HenmogBuKHbBIN U MOABUKHBIN aKCOMI.

CKOpOCTH U YCKOpEHHsI TOUEK Ipu chepruueckoM IBrxeHuu. Kunemaruyeckue ypas-
HEeHUs Dilepa.

OOwuwmii cirydail 1BUXKeHHUs CBOOOIHOTO TBEPOTO Tela.

CrnoxHoe IBUKEHHE TOUKH. Teopema CII0KEHUsI CKOPOCTEH.

CrnoxHoe nBrxeHue ToukH. ClI0)KeHNEe YCKOPEHUH.

Axcuomsl ctaTuku. [IpuHIKI 0CBOOOXKAAEMOCTH OT CBSI3EH.

Cucrema cxopsmuxcs cuil. Ee paBHOeCTBYOIIAS.

MOMEHT cuJIbl OTHOCUTEIBHO TOUYKH U OCH.

ITapa cui, TeopeMsl 0 napax.

I'maBHBINM BEKTOP U IN1aBHBIA MOMEHT CUCTEMBI CHJI. Y CJIOBUSI PABHOBECHUS CUCTEMBI
CHIL.

Jlemma Ilyanco. OcHoBHas Teopema cratuku. Teopema BapunaboHa.

3aKOHBI JUHAMUKH.

JIBe OCHOBHBIE 33JJa4M JTUHAMHUKHU.

Juddepenunanbable ypaBHEHUS ABM)KEHUS MaTepUaIbHOW TOUKH(B MPOEKIMSIX HA OCU
nexapToBoit CK 1 ocu ecTeCTBEHHOTO TpeXrpaHHUKA).

JuddepenunanbHble ypaBHEHUSI OTHOCUTENBHOTO IBH)KEHUSI.

Mexannueckas cuctema. CUilbl BHEIIHUE U BHYTPEHHUE.

CBoiicTBa BHYTPEHHUX CHJI MEXaHUUECKOM cucteMsl. JnddepeHnnanbtble ypaBHEHUS
JBUKECHHSI MEXaHUYECKON CUCTEMBI.

Macca cucremsl. LleHTp Macc. MOMEHTBI HHEPLIMH.

Teopema IllIteiinepa. Haxo1eHHEe MOMEHTa UHEPIIUU CTEPKHS.

Teopema 06 U3MEHEHHH KOJTUYECTBA ABM)KEHUSI MaTEPUATILHON TOUKH.

Teopema 06 U3MEHEHMH KOJIMYECTBA JABM)KEHUS MEXaHUUECKON CUCTEMBI.

Teopema 0 IBMIKEHUU LIEHTPA MACC MEXaHUUECKON CHCTEMBI.

Teopema 06 U3MEeHEHNH KMHETHYECKOTO MOMEHTAa MEXaHUYECKON CHCTEMBI.
Kunernyeckuii MOMEHT TBEPJOTO TE€Ja BpalaloIIerocsi BOKPYT HENOIBUKHOM OCH.
JuddepenunanbHoe ypaBHEHHE BpAIlEHUs TBEPOTO Tejla BOKPYT HEMOIBUYKHON OCH.
Kunernueckast sHeprust TOuk 1 cucteMbl. Kunetuueckasi sHeprus TBEpAOro Tena B
Pa3IMYHBIX CIIy4asX €ro JABHKEHUS.

Pabota cunbi(351eMeHTapHas U TTOTHAS).

PaGota cunbl TSKECTH M IEHTPaIbHOM CHJIBL.
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41. Pabota cwibl TpeHus. PaboTa cuibl IPUIIOKEHHOMN K BpAIIAIOIIEMyCsl TBEPIOMY TEIy.
42. Pabota BHYTPEHHHUX CHJI TBEPIOTO TEa.
43. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUN TOUKA U MEXaHUYECKON CHCTEMBI.

6. YueOHO-MeTOAMYecKOe 1 MH(OPMAITMOHHOE o0ecredyeHue U CIIUTIITUHbI

a) OCHOBHAsI JIUTepaTrypa:
1. Tape C.M. Kpatkuii kypc TeopeTnueckoi Mmexanuku. — M.: Boicur. k., 1995. 416 c.
2. Mewepckuii M.B. 3anaun no teoperndeckoil mexanuke. — CI16, U3xn. «Jlans»: Hayka,
2008. 448 c.
3. H.I'.Bacbko B.A.Bonocyxun Teoperndeckas mexanuka —«@Penuxc» 2012. 302c.
0) 10MOJIHUTEJIbHAS JIUTEepaTypa:
1. Abnonckuii A.A., Huxugpoposa B.M. Kypc teopernueckoit mexanuku. — CII6.: Jlanb,
1998. 764 c.
2. Byxeonvy H. H. OcHOBHO# Kypc Teopetndyeckoid mexanuku. — CII0, M3a. «Jlamby, 1. 1,
2—2009,: 816 c.

B) NporpamMMHoe odecnieyenne u MaTepHer-pecypcsl:
[Iporpammbr 06pabOTKH U MPEACTABICHUS JaHHBIX.
7. MeToauyecKkue yKazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

Buj yyeonbIx Opranu3anms 1eATeJbHOCTH CTY/I€HTa
3aHATHH
Jlekuuu Hamnucanne KoHCIEKTa JIGKIIUA: KPaTKO, CXEMAaTHUYHO, TTOCIIEI0OBATEIHHO

(buKcUpOBaTh OCHOBHBIE MOJIOKEHHUS, BBIBOJIBI, POPMYIHPOBKU, 0000111€e-
HHS[; TOMEYATh BaKHBIE MBICIIH, BBIICISTH KIIFOUEBBIE CJI0BA, TEPMHUHBI.

IIpoBepka TEpPMHHOB, MOHATUN C IMOMOLIBIO SHIMKIIONEIUN, CIOBapeEH,
CIIPABOYHHKOB C BBINMUCHIBAHUEM TOJIKOBAHUHN B TETPA/Ib.

O0603HauUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBIA BBI3BIBAET TPYI-
HOCTH, TIOMETUTH U MOMBITATHCSI HAWUTH OTBET B PEKOMEHAYEMOI JIUTEPa-
Type.

Ecnu camocTosiTenbHO HE ynaercsi pa3oOpaThCcsi B MaTtepuaie, Heo0xo-
IUMO c(hopMyITHpOBaTh BOMPOC U 33JaTh MPEINOoIaBaTeIo0 Ha KOHCYIbTa-
LM, HAa TPAKTUYECKOM (CEMHHAPCKOM) 3aHITHH.

IMpakrnueckue | IIpopabGoTka paboueit mporpamMmsl, yaemsss oco0oe BHUMaHUE LENsIM U

3aHATHA 3a/la4aM CTPYKTYpPE U COJIEPKaHUIO JTUCIUIINHBL.

KoHcnektupoBaHne NCTOYHUKOB.

PaboTta ¢ KOHCIIEKTOM JIEKIIMH, -TIOArOTOBKA OTBETOB K KOHTPOJBHBIM
BOIPOCaM, MPOCMOTP PEKOMEHIYyEeMOM JTUTepaTypbl U paboTa ¢ TEKCTOM.
Pemenuie TecToBBIX 3aJaHUM, peLLIEHUE 3a/1a4 U JIpYyTHe BUIbI paboT.

12




NuauBuayanb- | 3HAKOMCTBO C OCHOBHOW W JOIOJIHUTENIBHOW JMUTEPATYPOM, BKIHOYAsS
HbIe 3a/1aHus (MOJATr0- [CTIPAaBOYHBIC U3/IaHUs, 3apYOEKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX I10-
TOBKA JIOKJIAJI0B, pe- [JIOXKEHH, TEePMUHOB, CBEJICHUH, TPEOYIOIUX 3aIOMUHAHUS U SIBIISIFOIINX-

¢pepartos) Cs1 OCHOBOIIOJIATralOIIMMU B 9TOU TEME.

CocraBiieHre aHHOTALUN K MPOYUTAHHBIM JIUTEPATYPHBIM MCTOYHUKAM
u npyroe. V3noxxeHne OCHOBHBIX aCHEKTOB MPOOJIEMbl, aHAJTN3 MHEHUI
aBTOpPOB U (hOpMHUpPOBaHHE COOCTBEHHOTO CY)KIEHUS MO HCCIeAyeMOM Te-
Me.

IHoaroroBka k [Tpu moAroToBKe K 5K3aMeHy HEOOXOJMMO OPUEHTHPOBATHCS HA KOH-
IK3aMeHy CIIEKTBI JIEKIIUH, pEKOMEHAYEMYIO JIUTEPATYPY, BOIIPOCHI AJIs OATOTOBKH
K DK3aMEHYy U T.[I.

8. NHpopMauHoOHHbIE TEXHOJIOTHHM, MCIOJIb3yeMble MPH OCYIIECTBJIEHHH 0Opa3oBa-
TeJBbHOI'0 MpoLecca Mo JUCHUILUIMHE, BKJIKYas NepeYyeHb MPOrpaMMHOI0 odecrie4yeHUs U
HH(OPMALMOHHBIX CIPABOYHBIX cHcTeM (IIPH HE0OXO0AMMOCTH)

[Tpu ocymiecTBieHnr 00pa30BaTENBLHOTO MPOIlecca MO AUCHUIUIMHE UCTOIB3YIOTCS:

- JIeKUMHU-BU3yaJIN3alll1 (C UCTIONb30BAaHUEM CIalI-IIpe3eHTalHi);

- JUIsL pa3MelieHusl Y4eOHbIX U METOJUYECKHX MaTepUasoB MO TUCHUIUIMHE, a TaKKe s
IIPOBEJCHUS KOHTPOJIbHO-TIPOBEPOYHOI'O TECTUPOBAHUS MO KAXKJI0M TEME HUCIIONIb3YeTCsl BUPTY-
anbHas oOpa3oBareabHas cpeaa puarana (mporpamma Moodle);

- JUIsl TIPOBEJICHUSI KOMITBIOTEPHOI'O TECTHPOBaHMs MCIONb3yeTcsi nporpamma Moodle B
KOMIThIOTEPHOM Kitacce (2 BapuaHTa 1mo 20 BOIPOCOB);

- OpraHu3alys B3auMOJIEHCTBHUS MPENOIaBaTeNsl CO CTYIE€HTaMU Ul OCYILECTBICHUS KOH-
CYJBTAIIMOHHOMN pabOThI MO MOJATOTOBKE K CEMUHAPCKUM (IIPAKTUYECKUM) 3aHATUAM U 1OAOOpPY
HEO0OXOIUMOMN JIUTEepaTyphl, IOMUMO KOHCYJIbTAllUl B (pUIIMaje, OCYIIECTBISAETCS MOCPEICTBOM
3JIEKTPOHHOM MOYTHI U (HOPYMOB.

9. MatepuajbHO-TeXHHUYECKOe o0ecneyeHHe AU CIHUIITUHBI
1. KoMnproTepHsIi Ki1acc.

2. MynbTUMETHIHBIN POESKTOP.
3. JTaGopatopust HHGOPMAITMOHHBIX TEXHOIOTHA.
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