banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pusnka u ectTeCTBEeHHOHAYYHbIE AUCLUITIINHBI»

PABOYASA ITPOT'PAMMA
10 qucuuIuiMHae « Teopetnyeckas MexaHUKa»

HanpaBJjieHUsI NOATOTOBKH
«18.03.01. XuMunyeckass TEXHOJIOTUSI»

OcHoBHas HpO(l)eCCHOHaJIBHaﬂ 06p33OBaTeﬂbHaﬂ nporpamMmma
«XUMHUYECKash TEXHOJIOTHS HCOPIraHN4YCCKUX BCUICCTB»

KBanudukanus BbINyCKHUKA
bakamasp

®opma 00ydeHust
Ounas

bamakoBo



Ileab 0ocBOEHUS THCHUILIMHBI
OcBoeHue 0oO0ydJarOUMMHCS HE0O0XOoauMoro obbema (GyHIAaMEHTAIBHBIX 3HAHUUA O

MCXaHHNYCCKOM BBaHMOHCﬁCTBHH, PaBHOBCCHH U ABUKCHHUN MATCPUAJIBHBIX TCJI.
TGOpCTI/ILIeCKa}I MCXaHHKa SABJIICTCSA HC TOJIBKO HHCHHHHHHOﬁ, I[aIOHlCﬁ erIY6JI€HHI>I€

SHAHUA O IIPUPOAC, HO TaAKKC BOCIIMTBIBACT Y o6yqa10mnx0ﬂ TBOPYCCKHUC HABBIKK B

IMOCTPOCHNHN MATCMATHYCCKUX MOI[eHeﬁ INPpUPOJHBIX U

TCXHUYCCKUX  IIPOLECCCOB,

COJICUCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTHUYECKUM BBHIBOJAM M HAYYHBIM OO0OOIIECHUSM,

HCO6XOI[I/IMI)IM AJIA PCIICHUA HpO(l)CCCI/IOHaHBHBIX 3aJ1a4.

Mecto qucuniiuHbl B cTpykrype OOII BO

N3yuenue
KOMIICTCHIIUM,

JTUCHMIIINHBI
3HAHUM,

«TeopeTqu(:Ka;{

MCXaHHKa» Tpe6yeT OCHOBHBIX

YMGHI/Iﬁ N HAaBBIKOB O6Y“I3.IOHI€I’OCSI 110 JUCHHUIIJIMHAM: -

«Marematukay, «OU3NKa.

B xoxe wu3ydeHHs TEOPETUYECKOM MEXaHUKH OOy4arolluiics MOoJydaeT 3HaHuS,

YMCHHA W HABBIKKM JIs1 YCIICIIHOI'O M3YYCHHA CICAYIOIMUX AUCHUILIWH:

TCPMOANHAMUKA U TCINNIOTCXHUKA .

«Texanueckasa

Komnerenuuu o0yuawierocsi, popMmupyembie B pe3yjibTaTe 0CBOCHUS TUCHHUILIMHBI
B nporiecce ocBoeHusi TaHHON TUCHUIUIMHBI Y CTYyJ€HTa (POPMUPYIOTCS CIEAyIOIINe

KOMIIETEHLINHN:
— YHUBEPCAIIbHBIC

KOI[ KOMIICTCHI N

HanmMeHnoBaHue KOMIETEHIIMHU

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIHN

VKE-1

Croco0eH UCcHoabp30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX
JAUCIUIIINH, HpI/IMeHSITI) METOObI
MaTeMaTHYECKOro aHaJIn3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO
Y DKCIIEPUMEHTAIBHOTO
HCCJIICAOBAHUSA B ITOCTABJICHHBIX
3aJaJax

3-1 3HaTh: OCHOBHBLIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLHUILINH,
METO/IbI MATEMATHYECKOT0 aHaIu3a 1
MOJICTTUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
VY-1 ymMeTh: UCTIONB30BATh
MaTeMaTUYECKHE METO/IbI B TEXHHYECKHUX
MPUIIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHCIIOBBIC XapaKTEPUCTHKH CITyIalHBIX
BEJIMYMH, peliaTh OCHOBHBIE 3a7]au
MaTEeMaTHYECKON CTATUCTUKHU; PEIIaTh
TUTIOBBIC PACUETHBIC 3a7a4n

B-1 BnameTs: MeTogaMu
MaTeMaTU4YeCKOro aHalln3a u
MOJICTTUPOBAHUS; METOJIAMH PEIICHHUS
3a/la4 aHaJIKM3a ¥ pacuyera XapaKTepUCTUK
(hM3HYECKUX CHCTEM, OCHOBHBIMH
npueMamMu oopaboTKu
IKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboThI ¢ MPUKIIATHBIMUA TPOTPAMMHBIMH
MIPOTyKTaAMH

— obmenpodeccuoHanbHbIE

Ko xommerenuum

HanmenoBanmne KOMIICTCHIIUHN

Nuaukatopel JOCTHKEHUST KOMITETCHITUN

OIIK-2

Crioco0€eH UCII0JIb30BaTh
MareMaTudeckue, Pu3nueckue,
(U3NKO-XUMHUECKUE,
XUMHUYCCKUEC METOABI IJIsA

3-OI1K-2 3HaTh: MaTEMaTHYECKIE METOIBI
(hbU3UIECKUX, XUMUUECKHUX SBJICHHH,
OCHOBHBIX 3aKOHOB ()M3UKH U XUMHHU U
MIPUMEHSTH UX B MpodecCHOHaTbHON




pelIeHus 3a/1a4

JCATCIIBHOCTH

npodeccroHanbHOM

IPOAYKIINH

nearenbHocTH Y-OIIK-2 ymeTs: pemarth
MaTeMaTHdeckue, pusnueckue, GU3NKO-
XUMHUYECKHE U XUMUYECKHUE 3a7auu JJIs
00paboTKH, aHAIM3a U CUCTEMAaTHU3AINH
JAHHBIX TEXHOJOTUYECKOIO Mpoliecca
B-OIIK-2 BinageTh: MaTeMaTUYCCKUMU,
(buznyecKkuMu, PU3NKO-XUMUIECKUMH,
XUMHYECKHUMH METOJIaMHU PEIICHUS 3a71a4
JUISL OIIPEICIICHHUS TTOCIEA0BATEIbHOCTH
MIPOBEICHUS aHATIN30B (PHU3HKO-
XUMHUYECKHUX XapaKTEPUCTUK ChIPbS,
BCIIOMOTATENIbHBIX MaTEPUAIOB U TOTOBOX

?.az:atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUA ITUCHHUIIINHBI

nesteapHocTH (B16)

Uit popMHUpoBaHUs
WHXEHEPHOT'0 MBIIIJICHUS U
WHXEHEPHOU KYyJbTYpHI 32
CYET NIPAKTUYECKUX
CTYJIEHYECKHUX UCCIIEOBAaHUMN
COBPEMEHHBIX
IIPOU3BOJICTBEHHBIX CUCTEM;
MIPOEKTHOM eI TETbHOCTH
CTYACHTOB I10 pa3paboTKe U
ONTUMHU3ALUU
TEXHOJIOTHYECKUX CHCTEM,
CBSI3aHHOM C pELICHNEM
peanbHBIX
IIPOM3BOJICTBEHHBIX 3aa4;
IIPOXOXKICHUS UEPE3
Pa3HOO0Opa3HbIE UTPOBBIE,
TBOpYECKHE, (PeCTUBAIbHbIC
dbopmbl, TpeOyrolre aHaIu3a
CJI0’KHOTO OOBEKTA,
MIOCTAaHOBKH OTHOCUTEIBHO
HEro Mpeodpa3oBaTeIbHbIX
3aJa4 JUIsl UX ONTUMAJIbHOTO
pEIIEHUS.

Hcnoan3oBanue Bosieuenne B

Hanpasiienue Co3nanue ycjoBuii, BOCIIMTATEJILHOIO Pa3HOILIAHOBYIO
/menn o0ecmeuYnBaIOIINX NMOTEeHINAJIA y4eOH O BHeY4eOHYI0
JUCIHININHBI JeATeJIbHOCTh

[Ipodeccuona | - hopmupoBaHue Hcnons3oBanne 1.Opranuzanus Hay4HO-
JIbBHOC N Ky.HI)TypBI BOCIIUTATCJIBHOT O HpaKTI/ILIeCKI/IX
TPYIOBOE HCCIEN0BATENLCKON U MOTeHIHANa JUCIIUILINH KOH(EpeHIIHA 1 BCTPeY C
BOCIIUTAHUC I/IH)KGH@I)HOﬁ HpO(I)eCCI/IOHaJII)HOI‘O MOIIYJUI BGIIYIIII/IMI/I ClieuquaJincramMmu

MpeanpusATHI roposia U
BETEpaHAMU aTOMHOMU
OTpaciu.

2. Opranuzanus u
MIPOBEJICHUE MPEAMETHBIX
OJIUMITUA/] U YYACTHE B
KOHKYpcax

PO eCCHOHAIIBHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIx
aKIHUAX CTYJACHUYECKUX
CTPOUTEILHBIX OTPSIOB

CTpykTypa u cojep:kaHue Y4eOHOU TUCUMILTHHBI

JuciunimHa mnpenonaercs CTyneHtam B 3-oM cemectpe. OOmias TpyIoeMKOCTh
JIUCIUIIIINHGBI COCTaBIIsgeT 4 3a4eTHRIX equHuIbl, 144 ak. Jaca.
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1 CTATHUKA YO-1 20
1 |OcHOBHBIE NOHSTHS U AKCUOMBI CTaTHUKH. 211 ]-]-11
2 |Cucrtema CXOAALINXCS CHIL. 411 |-12]1
3 |Teopwus map cu. 211 -|1-11
4 |l[lpuBenenue cucteMbl cwi K HeHtpy.l 2 | 1 [-| - |1
VYcnoBust paBHOBECHS.
5 |[Imockas cuctema CuiL 411 |-12]2
6 |Tpenue. 31 -1-1-13
7 |IIpocTpaHCcTBEHHAs cUCTEMA CUJL. 4 11 |-|-1]3
8 |LeHTp TsDKECTH. 3] -1-12]1
2 KHUHEMATUKA YO-2 20
9 |KuHematuka TOYKH. S| 2|-12]|1
10 |IIpocreiimme TBUKEHUS TBEPAOTO TENA. 512 |-12]|1
11 |IImockoe aABMXKEHUE TBEPIOTO TEa. 512 |-121|1
12 |Cdepuueckoe nBmwxkeHue TtBepgoro tema.| 1 | - |- | - | 1
JIBrxeHre cBOOOIHOTO TBEPOTO Tela.
13 |CnoxxHOE TBMKEHUE TOUKH. 6|2 |-]2]2
14 |CnoxHoe IBUKEHHE TBEPIOTO Tela. S| - |-|-15
3 JUHAMUKA YO-3 20
15 |BBenenue B AMHAMUKY. 3aKOHBI fuHamMuku. | 2 | 1 | - | - | 1
16 |[IpumeHeHue METOJOB MaTEMaTHYECKOro| 5 -2
aHam3a K MHTETPUPOBAHUIO
i QepeHIMaNbHbIX YpPaBHEHUH JBHKEHUS
CBOOOHOMN TOYKH.
17 |HecBoOonHOoe M OTHOCHTENbHOE IBMXKEHUs| 5 | 2 |- | 2 | 1
TOYKH.
18 |[IpumeHeHne METONOB MaTeMaTHdeckoro| 6 | 2 |- | 2 | 2
aHaJM3a K MCCIEeIOBAHUIO MPSIMOJIMHEHHOTO
K0J1€0aTeIbHOr0 IBUKEHUS TOUYKH.
19 |BBemenue B JMHAMUKY MEXaHHUYECKOM
cucteMsl. ['eomeTpus macc. 512 |-12]|1
20 |Teopema o ABM)KEHHU IIEHTpa Macc cuctemsl. | 1 [ - | - | -
21 |Teopembl 00 W3MEHEHHMH KOJMYECTBA 1 /-]1
TIBYDKEHUS] MaTEPUAITBHON TOUYKU M CHCTEMBI.
22 |Teopempr 00  w3MeHenmn MomeHrta| 3 [ 1 |- |1 |1
KOJIMYeCTBa  JBIDKEHUS  MaTepHalbHOU
TOYKH W KHHETHYECKOrO0  MOMEHTa




MEXAHUYECKOU CUCTEMBI.

23 |Teopema 00 wW3MEHEHWM KuHETHUYeCKou| 6 | 2 | - | 2
SHEPTUH.

24 |[lpunoxeHue OOMIMX TeOpeM K JuHaMuke| S5 | 2 | - | 2
TBEPJIOTO TeJa.

25 |[IpuHIwmI Jamam6epa. Meton| 1 | - | - | -
KAHETOCTATHKH.

26 |DnemeHTapHas TEOpHUs yaapa.

27 |llpuHIMI BO3MOXKHBIX MEPEMEIICHHH.

28 |OOmee ypaBHEHHE JUHAMUKH.

» | ol |
N
1
N

29 |duddepeHnnanbHble YpaBHCHUS JBHKEHUS
CHCTEMbI B 000OIICHHBIX KOOPIUHATAX.

N| R R e

30 |Manele  konebauusa  cucremMbl okono| 1 | - | - | -
MOJIOKEHHSI YCTOHYHNBOTO PABHOBECHSL.

Bux npoMe:KyTO4HOI aTTecTannu

36 | Dk3amen

40

144| 32 | - |32

44

100

Copep:kanue JIEKIIHOHHOTO Kypca

Tembl JJeKIIUH.
Bonpocsl, oTpadaTbiBaeMble Ha JIEKIIUA

Bcero
4acoB

YuebHo-

METOANYEeCcKoe
of0ecreuenue

1

3

Jlexkuus 1. OcHOBHBbIE MOHATHS M aKCHOMBI cTaTuku. Cucrema
CXOISALIUXCH CHJIL.

1. OCHOBHBIC TTOHSTHUS CTATHKH.

2. AKCUOMBI CTaTUKU U UX CIEACTBUSI.

3. Csi3u 1 peakiuu cBsizeil. [[puHIMI 0CBOOOXKIaEMOCTH OT CBSI3EH.
OCHOBHBIE BUJIbI CBSI3EH.

4. IMonsitue cucreMsl cxonsanuxcs cui. [IpuBeeHre CUCTEMBbI CXOSMIIMXCS
CWJI K PaBHOJIECHCTBYIOLIEH.

5. YcaoBust paBHOBECHS CUCTEMBI CXOIAIIUXCS CUIL.

6. Teopema 0 paBHOBECUU TPEX HEMAPAIJIEIbHBIX CHIIL.

1,2,3,6

Jlexuus 2. Teopus nap cui. IlpuBenenue cucreMbl CHJI K LIEHTPY.

1.ITapa cun. MoMeHT napsl (Kak BEKTODP).

2. MOMEHT CUJTbI OTHOCUTENIBHO LIEHTPa (KaK BEKTOD).

3. Teopembl 00 3KBUBaJICHTHOCTH U CJIOKEHHUHU Tap U UX CIEICTBHSL.

4. TlpuBeneHne MPOU3BOIBLHON CUCTEMBI Map K MPOCTEUILIEMY BUTY.

5. YcnoBust paBHOBECHUS CUCTEMBI T1ap.

6. [ToHATHE TITABHOTO BEKTOPA U TIIABHOTO MOMEHTA CHCTEMBI CHJL.
OcHoBHas Teopema ctaTukH (Teopema Ilyanco o nmpuBeneHUN
MIPOM3BOJILHON CUCTEMBI CHII K JAaHHOMY LIEHTpY). YacTHble ciyyan
IIPUBEAECHUS CUCTEMBI CUIL.

7. YcnoBust paBHOBECHUS POU3BOJIBHON CUCTEMBI CHJI.

8. Teopema BapuHboHa 0 MOMEHTE paBHOAECHCTBYIOLIEH.

1,2,3,6

Jlexuus 3. Ilinockas cucrema cuil. [IpocTpancTBeHHasi cMcTeMa CHJL.
1. MOMEHT CHJIBI OTHOCUTEIIBHO TOYKH (KakK ajareOpanyeckasi BEIMUNHA).
2. MomMeHT napsl (Kak anredpanyeckasi BETUUUHA).

3. IIpuBeneHne TIOCKON CUCTEMBI CUJI K TIPOCTEUILIEMY BHUILY.

4. YcnoBus paBHOBECHS INIOCKOW CUCTEMBI CHII. Y DaBHEHHUS pABHOBECHS
MPOU3BOJILHOM ITIOCKOM CHUCTEMBI CUJI (TpH (DOPMBI).

1,2,3,6




5. IlpuBeneHre NpOCTPAHCTBEHHOM CUCTEMBI CHJI K MPOCTEUILIEMY BUAY.

Jlexug 4. KnuHeMaTHKA TOYKH.
1. Ilpeamer u 3a1auu KHHEMaTUKH.
2. CriocoOBbl 3a/1aHus IBKEHNUSA TOUYKH.

3. CKOpOCTb U YCKOPEHHE TOYKHU MPU BEKTOPHOM CIIOCO0€E 3adaHus
nBuxkeHusi. CKOpocTh U yCKOPEHHE TOUKH MPU KOOPAUHATHOM CIIOCO0e
3aJlaHus ABM)KEHUS (B 1€KapTOBBIX KoopanHaTax). CKOpOCTh U YCKOpEHUE
TOYKH IPU €CTECTBEHHOM CII0co0€e 3aaHusl IBUKEHUSI.

1,2,3,6

Jlexuus 5. Ilpocreiimme qBUKEeHUs] TBEPAOIo Teja.

1. IlocTynaTenbHOE ABUKEHUE TBEPOTO Tena. Teopema o
IIOCTYIATEIbHOM JBUKEHUHU. Y PABHEHUS [TOCTYIATEIBHOIO JBUKEHUS
TBEPAOIO Tela.

2. BpamarenpHoe ABUKEHUE TBEPAOIO TeIa BOKPYT HEMOJABUKHOM OCH.
VYpaBHEeHHE BpallaTeIbHOTO IBUXKEHUS TEJA.

3. YriioBast CKOpOCTh U YTII0OBOE YCKOpPEHUE Teua (Kak anredpandeckue
BEJIMYUHBI). BEKTOPHI yrI0BOI CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tea.

4. CKOpOCTh M YCKOPEHHE TOYKH TBEPJIOTO TEJIa, BPAIIAOIErocs BOKPYT
HEIOABUKHOU OCU. BEKTOpHBIE BBIpaXKEHUSI OKPYKHOU CKOPOCTH,
BpalaTEIbHOTO U LICHTPOCTPEMHUTEIIBHOTO YCKOPEHUM.

1,2,3,6

Jlexuus 6. Il1ockoe ABUKEeHME TBEPAOTO TeJia.

1. CpoiicTBa MJIOCKOTO IBWKEHUS. Y paBHEHUS ABHKEHUS TUIOCKON
¢burypsl. PaznoxeHune miockoro JBUKEHHs HA MOCTYNATeIbHOE TBUKCHHE
BMECTE C ITOJIKOCOM M BPAIICHUE BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOYEK MJIOCKOU (DUTYPHI U €€ CIIEeICTBUS.

3. MrHOBEHHBIN IEHTP CKOpocTei. CrTocoObI HAXOXKICHHSI MTHOBEHHOTO
LeHTpa ckopocter. OrnpeaeneHne CKOpoCTel TOUEK IMITOCKON (GUTYPHI €
IIOMOILIBI0 MTHOBEHHOT'O LIEHTPA CKOPOCTEM.

4. Teopema 00 YCKOpEHMSIX TOUeK II0CKOM Gurypsl. [lonstue o
MIHOBEHHOM LICHTPE YCKOPEHUH.

1,2,3,6

Jlexkmus 7. Ci10:kHO€E ABHKEHHUE TOUKH.
1. OTHOCUTENBHOE, IEPEHOCHOE U A0COIIOTHOE JIBHIKEHHS TOUKH.
2. Teopema 0 CII0)KEHUH CKOPOCTEH.

3. Teopema o crnoxkeHuu yckopeHuii (Teopema Kopuonuca), KOpuoIucoBo
YCKOpEHHUE.

1,2,3,6

Jlexuus 8. BBegenune B AMHAMHUKY. 3aKOHBI JTMHAMMKH.
JuddepenunanbHble ypaBHeHHs IBHKeHUsI CBOOOIHOM TOYKH.

1. IIpenMeT TUHAMMKH, OCHOBHBIE MTOHATHS U ONpeAeTIeHNs. 3aKOHBI
MUHAMUKH (3aKoHbI ["anuies-HproToHa). OCHOBHBIE 33/1a4M JTUHAMUKH.
OCHOBHEBIE BHJIBI CHII.

2. IlpuMeHeHre METOI0B MaTEMAaTHYECKOT0 aHaIi3a K MHTETPUPOBAHUIO
g depeHINaTbHBIX YPaBHEHHUH TBUKEHHUS MaTepHaIbHON TOUKH MO
JIeiCTBUEM MOCTOSTHHBIX U epeMeHHbIX cuil. [uddepenunanbuble
YpaBHEHUs IBUKECHUSI MaTepUaIbHON TOUKH.

3. Pemenue nepBoii 3ajaun JUHAMUKU TOUKU. Perienne BTopoil 3agaun
JUHAMHUKHU TOYKU TPU TPSIMOJIMHEHMHOM JABMXKEHUU (CITydau: OCTOSTHHON

CHUJIBIL; CHJIBI, 3aBUCAILEH OT CKOPOCTH; CUJIBL, 3aBUCSLIEH OT IOJIOKEHUS
TOYKH; CUJIBI, 3aBHCAIIEH OT BpeMeHH ). EcTecTBeHHbIe ypaBHEHUS
JBIKEHUSI MATEPUATIbHOM TOUYKH.

4. Pemenue BTOpo# 3aauu JUHAMHUKY MPU KPUBOJIUHEHHOM JABMKEHUN
TOYKHU.

1,2,3,6




Jlexug 9. HecBo0oaHOE M OTHOCHTEJILHOE IBHKEHUS TOYKH.

1. HecBoOomHOE IBMKEHHE TOYKH. J[BHYKEHHE TOUKH 110 3aJaHHOU
HETOJIBUKHON KPUBOM.

2. OTHOCHUTENBHOE IBUKEHUE TOUYKH.
3. IloHsiTHE MEPEHOCHON M KOPUOJIMCOBOM CUJT MHEPIIUH TOUYKH.
4. BnusiHue BpauieHusi 3eMJIM Ha paBHOBECHUE U IBH)KEHUE TEJL.

1,2,3,6

Jlexuus 10. IIpsasMoJinHeliHbIe KOJTe0aHUS TOYKM.

1. IlpuMeHeHre METOJOB MaTEMaTUYECKOTO aHAIM3a K PEIICHUIO
OJTHOPOJIHOTO M HEOAHOPOHOTO U (HEePEHIIMATLHOTO YPAaBHEHHSI BTOPOTO
TOPSIIKA.

2. CBobOoHbIC KOJIeOanusa. CBOOOHBIC KOJIeOaHUs TTPU HATMYNUU TPEHUS
ckonbxeHusi. CBOOOJHbIE KOJIeOaH sl TPH JTMHEHHO-BA3KOM
COIPOTHBIICHUH. ATIEPUOINICCKOE IBHIKCHHE TOUKH.

3. Bemyxaennbie konebanus. BeiHyKICHHBIC KOJICOaHUS PU HATUIUH
JTUHEHHO-BSA3KOTO COMPOTUBIICHHSI CPEIbl. ATIEPUOTUIECCKOE IBMKCHUE
TOYKH.

4. SInenue OueHuil. SIBieHne pe3oHaHca.

1,2,3,6

Jlexuus 11. BBegeHne B ANHAMHMKY MeXaHHMYECKOM CHCTEMBI.
I'eomeTpust macc.

1. Mexanuueckasi cuctemMa. BHenHue u BHyTpeHHue cuiibl. CBolcTBa
BHYTPEHHUX CHIL

2. InddepeHnmnanbHbie ypaBHCHUS IBUKCHHS CUCTEMBL. Macca CHCTEMBI.

3. Hentp macc cuctembl. OnpeerneHue KOOpAuHaT IEHTpa Macc
MEXaHUYECKOH CUCTEMBI.

4. MOMEHTBI HHEPLIMU CUCTEMBI U TBEP/IOTO TeJIa OTHOCUTEIBHO OCH.
Pannyc unepuuu. Berancinenne MOMEHTOB MHEPLIMM IPOCTEHIINX TEJ.
Teopema 0 MOMEHTaxX HHEPLMH OTHOCUTENBHO NapajlIeIbHbIX OCEH
(Teopema I'toiirenca-1lITeitnepa). [lenTpoOekHbIE MOMEHTHI HHEPITUH.

5. Dnnuncoua nHEpUMHU. [ TaBHBIE OCH U TJIABHBIE MOMEHTBI MHEPLIHH.
Brluncnenne MOMeHTa MTHEPIMK TBEPJIOTO TENA OTHOCUTEIBHO
IIPOU3BOJIBLHON OCH. IToHATHE O TEH30pe UHEPLIUH.

1,2,3,6

Jlextus 12. Teopembl 00 U3MeHEHHH KOJIUYECTBA IBUKEHUS
MaTepHaJIbHON TOYKH U cucTeMbl. TeopeMbl 00 13MeHEHMH MOMEHTA
KOJIMYECTBA IBUKCHNSI MATEPUATbHOM TOYKH U KHHETHYECKOT 0
MOMEHTa MEXaHUYECKOH CHCTEMBI.

1. KonmmgecTBo JABHKCHUA MaTepHaﬂLHOﬁ TOYKHM.

2. DneMeHTapHbII UMITYJIbC CUIIbl. MIMIyIbC TOCTOSIHHOM U TEpEMEHHOMN
cuibl. TeopeMa 006 UMMybCe PaBHOACUCTBYIOICH.

3. Teopema 06 U3MEHEHUH KOJIMYECTBA IBUKEHHS TOUKHU B
g depeHInaTbHON U KOHEUHOM popmax.

4. KonndecTBo IBM)KEHUS] MEXaHUYeCKoi cuctembl. Teopema 06
M3MCHCHHUU KOJIMYESCTBA JBHKCHUS MECXaHUYECKOM CHUCTEMEI B
g depeHnanbHON U KoHeuHoM popmax. CienctBus. 3aKOH COXpaHEHUS
KOJIMYECTBA JBMKCHUS MCXaHHUICCKON CUCTEMEL.

5. MOMEHT KOJIn4ecTBa ABMKEHHS MAaTEPUATIBHON TOYKH OTHOCUTEIBHO
[IEHTPa U OTHOCUTETHHO OocH. Teopema 00 U3MEHEHHH MOMEHTA KOJTMYeCTBa
MBIKEHUSI MATEPUATEHON TOYKH.

6. Kunetnuecknii MOMEHT MEXaHUYECKON CUCTEMBI OTHOCUTEIBHO LIEHTPa
1 OTHOCHUTETHLHO OcH. TeopeMa 00 N3MEHEHUH KHHETHIECKOTO MOMEHTA
MeXaHUYEeCKOM cucTeMbl. ClIeACTBUS.

1,2,3,6




Jlexuus 13. Teopema 00 u3MeHEeHMH KMHETHYECKOM YHEPTHUU.

1. Pabota mocrosiHHOM cuibl. PaboTa mepemenHol cuibl. PaboTa critb
TshxecTu. Pabora cuisl yrpyroctu. PaboTa mocTOSHHOM CHITBI TPEHUSI.
MoniHoCTb.

2. KuneTtnueckast SHEprHsi MaTepUaIbHONW TOUKH. Teopema 00 H3MEHEHUU
KUHETHYECKOW YHEPTUU MAaTEepUATBbHOIN TOUKU B AU hepeHnnanbHoi u
KOHEUYHOH (opmax.

3. Kunernueckas sHeprusi MEXaHHUECKOM cUCTeMbl. Berunciienue
KMHETUYECKOW SHEPIUU TBEPAOTO TENA B PA3JIMYHBIX CIIy4asX €ro
JIBUKECHMUSL.

4. PaboTa 1 MOIIHOCTb CHJI, IPUJIOKEHHBIX K TBEPJIOMY TEIly, IIPH
IIOCTYIATEIbHOM U BpalllaTeJIbHOM JBM)KEHUAX Tena. Pabora cun tsxectu
MEXaHMYECKOM CHCTEMBI M TBepIOro Tena. PaboTa BHYTpEHHUX CHIT
TBEPAOrO Tea.

5. Teopema 06 M3MEHEHNH KHHETHYECKOW YHEPTUN MEXaHUIECKOM
CUCTEMBI.

6. [loreHunanbpHast 3Heprus. 3aKOH COXpPaHEHUsI [TOJIHOM MEXaHUYECKON
SHEPrUHU CUCTEMBI.

1,2,3,6

Jlexuus 14. Ilpuno:kenne o0MX TeOpeM K ITMHAMUKE TBEPOIO TeJa.

1. Inddepenunanbabie ypaBHEHHS MOCTYNATEILHOTO IBMKEHUS
TBEPAOrO TeJIA.

2. MuddepenunanbHoe ypaBHEHHE BpalaTeIbHOIO IBUKEHUS TBEPIOTO
TeJ1a BOKPYT HEMOABUKHOM OCH.

3. Auddepennnanbabie ypaBHEHUS TIOCKOTO ABMKEHUS TBEPIOTO Tena.

4. Nuddepenunanbable ypaBHEHUS CPEPUUECKOTO IBUKEHUS TBEPIOTO
Tena.

5. AuddepeHunanbHble ypaBHEHUS ABHKEHUSI CBOOOJIHOTO TBEPIOTO
Tena.

1,2,3

Jlexkuus 15. IIpyHUMIT BO3MOKHBIX MepeMelleHui.
1. Cs3u u ux ypaBHenus. Kiaccuduxanus cszei.

2. Bo3amoxHbIe (BUPTYyalbHBIE) TEPEMEIICHHS TOJIOHOMHOM CHCTEMBI.
Yucno crerneHeii cBoOOAbI TOJIOHOMHOUW CUCTEMBI.

3. HpI/IHHI/IH BO3MOJXHBIX nepeMemeHI/Iﬁ.

1,2,3

Jlexnus 16. IngdepenunanbHbie ypaBHeHUs] IBHKEHHsI CUCTeMbI B
00001IEHHBIX KOOP/ANHATAX.

1. Muddepennnanbubple ypaBHEHUS ABHKEHHUS] MEXaHUYECKOIM CUCTEMBI B
000011IeHHBIX KOOpANHaTax (ypaBHeHMs Jlarpanika BTOporo poza).

2. Kunetnueckumii mOTEHIIHAT.
3. UHTerpai sHepruM ¥ HUKJINYECKUE KOOPJIUHATHI.

1,2,3

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuuyeckoro 3ansaTus. Bonpocsl,
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHATHH

Bcero
YacoB

YueoOHoO-
METOANYECKOoe
odecmeyeHne

1

3

Cucrema cxoasimmxcsi cuil. PaBHoBecue Tena, HaXosIIerocs moj
MENCTBHUEM CUCTEMBI cXosIIuxcs cuil. Pacdyer hepm MeTo0oM BhIpe3aHwst
Y3JI0B.

4,5,7,8

Iliiockas cucrema cuii. PaBHoBecue peiuara. MOMEHT CUIIBI
OTHOCHUTENIbHO ToukH. OmnpeseneHne peakiuii omop TBEPIOTo Tena,
HaxOIALIErocs Mo AEMCTBUEM IIPOU3BOJILHON INIOCKOM CUCTEMBI CHJL.

4,5,7,8




Teopema Bapunbona. OnpenesieHue peakiuii onop U BHYyTPEHHUX PEeaKIHii
cUCTEM Tel (COCTAaBHBIX KOHCTPYKIIHI).

HeHTp THXKECTH. OHpe,I[CJ'ICHI/IC IMOJIOKCHHA LICHTPA TAXKCCTH TBEPABIX
TCJI MCTOAOM pa36I/IeHI/I$I 1 MCTOAOM OTPULATCIIBHBIX BCCOB.

45,78

KunemaTuka touku. OnpeneneHue TpaeKTOPUHU, CKOPOCTU U YCKOPEHHUS
TOYKH IO 3aJ]aHHBIM YpaBHEHUSIM €€ JBIKeHus. OnpeneneHue CKOpoCTy 1
YCKOpPEHUS TOYKU MTPU €CTECTBEHHOM CIOC00€ 3a/1aHusl € IBUKEHUSI.

4,5,7,8

IIpocreiimme ABUKEHUs TBePAOIro Teaa. OnpeneneHue
KMHEMaTUYECKUX XapaKTEPUCTUK BPALIATEIbHOTO IBUKEHUS TBEPAOTO
Tena. OnpeneneHue CKOpocTeN U YCKOPEHUI TOUYEK Tella IIPU
BpallaTeIbHOM ABMKEeHUU. [IpeobpazoBanue npocTenmx JBUKEHUM
TBEPAOTIO TEa.

4,5,7,8

IInockoe nBuKeHNe TBepAOro Tesa. OnpeneseHne CKopocTen u
YCKOPEHHUI TOYEK TBEPOTO TeJIA MPHU IIIOCKOM JIBHKeHHUH. [1iaHbl
CKOpPOCTEW B YCKOpEHUH. MTHOBEHHBIN LIEHTP CKOPOCTEN. MIHOBEHHBIM
LEHTP YCKOPEHUN.

4,5,7,8

CioxHOe IBUKeHHe TOYKH. YPaBHEHUS JBUKEHUS U TPAEKTOPHS TOUKHU
1P CIIOKHOM JBM>KeHUH. CroxeHnue ckopocteil Touku. CioxeHnue
YCKOpPEHUH TOYKU IIPU IEPEHOCHOM MOCTYNATEbHOM JIBUKEHUU.
CrnoxeHne YCKOPEHHU TOYKU IpU MEPEeHOCHOM BpaIlaTeIbHOM JBH)KEHUH.

4,5,7,8

HpﬂMaﬂ H OﬁpaTHaﬂ 3agadyu JMHAMHUKH TOYKH. OHpCIICJICHI/Ie CHIJI I1O
BaJaHHOMY ABHKXCHUIO. OHpe,I[CJ'ICHI/IC mapamMcTpoOB HpHMOHHHeﬁHOFO
JABMXXCHUS TOYKH 110 3aJaHHBIM CUJIaM (HpI/I ITOCTOSTHHOM CHJIC; IIPpU CUJIC,
SaBI/ICHH_Ieﬁ TOJIBKO OT BPEMCHHU,; IIpU CUJIC, 3aBUCSIIEH TOIBKO OT
MOJIOKCHUA TOYKH,; ITPHU CUJIC, 3aBHUCAIIEH TOJIBKO OT BpeMeHI/I).
OHpeI[CJ'ICHI/IC mapamMcTpoOB KpHBOHHHeﬁHOFO JABHMOKCHHUA TOYKH I10
3aJaHHbIM CHUJIaM.

4,5,7,8

HecBoOognoe n oTHOCHTENbHOE ABHKeHHS TOYKH. CocTaBiieHHE U
pemieHue 1udpepeHnanbHbIX YpaBHEHUN JBUKEHHS TOUKH B CITy4yae
HECBOOOHOTI'O M OTHOCUTEIBHOTO JIBUKEHUS.

45,78

IIpsimosnHeiinble KoJie0aHusi TOUKH. CBOOOTHBIC HE3aTyXalOIIHe
konebanusi. CBOOOIHBIE 3aTyXaromue Koedanus. BeiHyX1eHHBIE
konebanus. Ciaydail peoHaHca.

45,78

I'eomerpus Mmacc. OnpenencHye NOI0KEHHUS IEHTPA MAaCC MEXAHNYECKON
cuctemsl. OnpeeneHne MOMEHTOB MHEPLIMH TBEPABIX Tell. [[puMenenne
teopemsl I roiirenca-1Irelinepa.

4,5,7,8

TeopemMbl 00 U3MEHEHUH KOJINYECTBA ABUKEHUS MATEPHAILHOM
TOYKHU U cucTeMbl. Teopema 00 U3MEHEHUH KOJIMYECTBA IBHKEHUS
MaTepuaibHOU Touku. [IpuMeHnenne Teopembl 00 U3MEHEHUHU KOJINYecTBa
MBUKEHUS K UCCIIEAOBAHUIO JIBIYKEHUS MEXaHUYECKOW CUCTEMBI U TBEPJIOTO
tena. JluddepernuanpHoe ypaBHEHHE TOCTYATEILHOTO ABUKEHUSI.

4,5,7,8

Teopembl 00 U3MEeHEHUH MOMEHTA KOJIUYECTBA JIBUKEHUSA
MaTepPUAJIbHOM TOUYKH M KHHETHYECKOT0 MOMEHTA MEeXaHUYeCKOM
cuctrembl. TeopeMa 00 M3MEHEHUH MOMEHTA KOJIMYECTBA IBUKECHHS
MaTepuanbHoi Touku. [IpuMenenne TeopemMbl 00 N3MEHEHUN
KHHETHYECKOr0 MOMEHTA K UCCIICAOBAHMIO ABMKEHUS MEXaHUUECKOM
cucTeMBbI U TBepioro Tena. uddepennuanbaoe ypaBHEHHE BpaIICHHS
TBEPJAOTO TEJIA BOKPYT HENOABUKHOU OCH.

4,578

Teopema 00 n3MeHeHNHM KHHETUYECKOI JHEPruM cucTeMbl. Teopema
00 U3MEHEHUU KUHETHYECKOH SHEPruH MaTepralbHONU TOYKH. MOITHOCTD.
Kunerndeckast sHEprysi TBEPIOTO TENA B PA3JIMYHBIX CIy4dasX €ro

4,5,7,8




nBuKeHus. PaboTa n MOIITHOCTD CHJT, TPUIIOKEHHBIX K TBEPIOMY TEIy, IpU
MOCTYIATEIbHOM U BpallaTeIbHOM JBMKEHUAX Tena. [I[puMenenue
TeopeMbl 00 N3MEHEHUH KMHETUYECKOW SHEPTUH K HCCIIEI0BAHUIO
MBUKEHUSI MEXaHUUECKOW CUCTEMBI U TBEPIOIO Tea.

IIpuiio:keHne 001IMX TeOpeM K JUHAMHUKE TBEPAOIro Teja.
CocraBieHue 1 UHTErpupoBanue MU dhepeHInanTbHbIX YpaBHEHHUHI
MOCTYIIATEIFHOT0, BPALIATEIHOTO U INIOCKOTO ABMKEHHUI TBEPAOTO Tela.

4,5,7,8

IpuHOKMI BO3MOKHBIX NepeMelneHuid. CBs3U M X YPABHEHUS.
Knaccudukanus cszeil. BoamokHbie (BUPTYaJIbHBIC) IIEPEMELICHHUS
TOJIOHOMHOH crucTeMbl. Ynciio creneHeii ¢cBoOOIbI FTOTOHOMHOM CHCTEMBI.
[TpuHLMI BO3MOXKHBIX nepeMenieHnid. OrnpeaesieHne COOTHOEHUN MEXIY
cuamMu B MexaHu3Max. OrnpeesieHne ypaBHOBEITUBAIOIINX CHIT
MexaHu3MoB. [I[pruMeHeHre MPUHIINITA BO3MOXKHBIX MEPEMEILICHUM K
OTIPEJICTICHUIO PEAKIIMI OMOP COCTAaBHON KOHCTPYKITUH.

45,78

JuddepennmnajibHble ypaBHeHUs! IBHKEHUS CHCTEMbI B
00001IeHHBIX KOOPAMHATAaX. BEIOOp 0000IIIEHHBIX KOOPIUHAT
MeXaHU4ecKoi cucteMbl. OnpeneneHne 0000IEHHBIX CHIT CHCTEMBI C
OJTHOU CTETIeHbI0 CBO0OIBI. OmpeesieHrue 0000ICHHBIX CHII CUCTEMBI C
NMBYMsi cTereHsiMu ¢cBo0oabl. [Ipumenenne ypaBaenus Jlarpanxa BToporo
poza JUIs UCCIICIOBAHMS JBH)KCHUSI MEXaHUYECKOW CHCTEMBI C OJTHOM
cTernenbto cBoO0obl. [Ipumenenue ypasuenuii Jlarpanska BToporo poja ajs
WCCIICIOBaHHS JIBM)KCHUSI MEXaHMYECKOW CHCTEMBI C IBYMSI CTCTICHSAMU
CBOOO/TBI.

4,5,7,8

IlepedeHnnb 1a00paTOPHBIX PadOT - He NMPETYCMOTPEHBI Y4eOHbIM IIJIAHOM

3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB

Bomnpocsl 111 caMOCTOATEIbHOTO U3yYeHus (3a1aHus)

Bcero
4acoB

Y4yedHO-
METOANYEeCKoe
ob0ecreueHue

2

3

Paznen 1. CTATUKA

OcHOBHBIE IOHATHS M AKCHOMBI CTATHKH.

Teopemuueckue 6onpochi.

[Ipeamer cratrku. OcHOBHBIE NOHATHUS CTaTUKUA. OCHOBHBIE 3a7a4l
CTaTUKU. AKCI/IOMI)I CTaTUKU. OCHOBHI)IG BUbI CBSI3CI>1.

1,2,3,6

CucremMa cXOasIIIUXCH CHJI.

Teopemuueckue 60npochwi.

[TonsiTHe cucTeMBI CXOAAIIMXCS CHII. PaBHOIGHCTBYIOIIAS CXOAAIIUXCS
cun. ['eomerpuuecknii u anredpanyeckuii crocod onpeaeneHus
paBHOJICHCTBYIOIIEH. Y CIIOBUSI PABHOBECHUSI CUCTEMBI CXOSIIIIUXCS CUIT B
anredbpandeckoi u reomerpudeckoil popmax. Teopema o paBHOBeCUU
TpeX HemapauIeTbHBIX CHIL.

Pewenue 3aoau.

PaBHOBecue TBepAbIX TeJ MO IEHCTBUEM MIIOCKON CUCTEMBI
cxoasmmxcs cuil. Onpenenenre onopHbIX peakuui. PacueT miockoi
(dbepMbl METOZIOM BhIpe3aHUs y3110B. PaBHOBeCHE TBEPIBIX TEIN MO/
JIeCTBHEM NMPOCTPAHCTBEHHON CHUCTEMBI CXOSIIUXCSI CUJL.

1,2,3,6
4,5,7,8

Teopus map cui.

Teopemuueckue 60npochi.

CrnoxeHue IByX napajljieNbHbIX cuil (IPUBEACHUE K
PaBHOJEHCTBYIOIIEH ).

[Tapa cun. MoMeHT napsl (Kak BEKTOp). MOMEHT CHIIbI OTHOCUTENIBHO
1eHTpa (Kak BeKTop). B3anMocCBsI3p MOMEHTA Tapbl 1 MOMEHTOB CHJI TTaphI

1,2,3,6




OTHOCHUTEJNILHO NMPOU3BOJIbHOM TOUKH. TeopeMbl 00 SKBUBAJIEHTHOCTU U
CJIOKEHUU Iap U UX ciaeacTsus. [IpuBenenue npons3BoIbHON CUCTEMBI I1ap
K IIpOCTeIeMy BUly. Y CJIOBUS PAaBHOBECHSI CUCTEMBI Tap.

IIpuBenenne cucTeMbl CUII K HEHTPY. Y CJI0BHS PABHOBECHS.

Teopemuueckue 6onpochwi.

Jlemma o0 mapannenbHOM nepeHoce cuiibl. [IOHATHE TIIABHOTO BEKTOPA U
TJIaBHOTO MOMEHTa cucTeMbl cuil. OCHOBHAs TeopeMa CTaTUKH (Teopema
[lyanco o mpuBeaeHUU MTPOU3BOIBLHON CUCTEMBI CUJI K JAHHOMY LIEHTPY).
YacTHble c1ydan NPUBEICHUS CUCTEMBI CUII. Y CJIOBUSL PAaBHOBECHUS
MPOU3BOJIBHOM cUCTEMBI cHil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJICHCTBYIOIIECH.

1,2,3,6

IInockas cucrema cuil.

Teopemuueckue 60npochwi.

MOMEHT CHIJIBI OTHOCUTEIBHO TOUKH (KaK anredpanyeckasi BEITUUNHA).
MomeHT napsl (kak anredpaunueckas BeanunHa). [IpuBeaenne miockoi
CUCTEMBI CHJI K IIPOCTEMIIEMY BUY. Y CIIOBHSI PABHOBECHS IIIOCKOU
CUCTEMBI CWJI. Y paBHEHUS PABHOBECHUS ITPOU3BOJIBHON IJIOCKON CUCTEMBI
cu (Tpu

¢dopmbl). CTaTHUECKH OIIPEeTUMbIE U CTATUYECKH HEONIpEIeIUMbIe
CUCTEMBI TeJI. Y CIIOBHsI PABHOBECHS pbldyara. ¥ CTOM4MBOCTb TeJIa IIPU
ornpokusiBaHuu. Koadduuuent ycroitunpocru.

Pewenue 3a0au.

PaBHOBecue TBEpABIX TEJ O AEUCTBUEM IIPOU3BOIBHON IIIOCKON
cucteMbl cuil. PaBHoBecue cuctem ten. OnpeneneHue BHyTPEHHUX
peakuuii. OnpeseneHne onopHbIX peakuuil. Pacuer mockoi ¢pepmsl
MeTosioM ceueHuil (Purrepa). PaBHoBecue priuara. Ilposepka
YCTOMYHMBOCTH TBEPJOTO TeJla NPU ACHCTBUM ONPOKUIBIBAIOILEN
Harpy3KH, orpejeneHue KodpuIrenTa ycToiunBOCTH.

1,2,3,6
4,5,7,8,9,10

Tpenne.

Teopemuueckue 6onpochi.

3aKOHBI TPEHUS CKOJIb)KeHUs. PaBHOBecHE Tena npy HaJTuYUK TPEHUS
CKOJIBKEHUS. YTOJ TpeHus, KOHyC TpeHus. PaBHoBecue Tena npu
HaJU4YUM TPEHUs KaueHus. PaBHOBecre TBEpABIX TEN NMPU HAJTUYUH TPEHUS
ruokux ten. opmyna Diepa.

Pewenue 3aoau.

PaBHOBecue Tena u cucTeM TeJ MpH yUeTe TPEHUS CKOJIbKEHUS.
PaBHOBecue Telra Ha HAKJIOHHOM IJIOCKOCTH. PaBHOBecHe
MATUHIPUYECKUX U C(HepUUECKUX TBEPABIX TN MPU HATUYHH TPEHUS
kadeHusi. COnpOTUBIIEHUE TIEPEKATHIBAHUIO.

1,2,3,6
4,5,7,8

IIpocTpancTBeHHasi cUCTEMA CHJI.

Teopemuueckue 60npochwi.

MOMEHT CUJIBI OTHOCHUTEIBHO OCH. B3aMOCBSI3b MOMEHTA CHIIBI
OTHOCHUTEIILHO OCH U MOMEHTA CUJIbI OTHOCUTEIIBHO TOYKH HA OTON OCH.
AHanmMTUYECKOE ONPEEIEHUE TIIABHOIO BEKTOPA U INIABHOTO MOMEHTA
IIPOCTPAHCTBEHHOU CUCTEMBI CHII. Y PaBHEHHUsI PABHOBECHSI IIPOU3BOJIBHON
IIPOCTPAHCTBEHHOW CHCTEMBI cHil. Teopema BapruHboHa 0 MOMEHTE
PaBHOJEHCTBYIOLIEH OTHOCHTEIBHO OCH.

Pewenue 3aoau.

OrnpeneneHne rIaBHOro BEKTOPa U IJIaBHOIO MOMEHTA CUCTEMBI CHIL.
IIpuBeneHue cucTeMsl CUII K JaHHOMY LeHTpY. IIpuBenenue cucremsl cui
K IpocTennemMy Buy. PaBHOBecHe TBEpABIX TEI U CUCTEM TEIl O]
JENUCTBUEM IIPOU3BOJIBLHOM IMPOCTPAHCTBEHHOM CUCTEMBI CUIL.
Omnpenenenre oMOPHBIX U BHYTPEHHUX peakiuii. PaBHOBecHe YaCTUUHO
3aKPEIUICHHBIX TBEPABIX TEIL

1,2,3,6
45,78




LeHTp THAXKECTH.

Teopemuueckue 60npochi.

LenTp napanmienbHbix cuil. @opMyIbl 1Jid paanyca-BeKTopa u
KOOpJMHAT LIEHTpPa Napajule]bHbIX CHI. PaBHOAENHCTBYIOIIAs CUIT TSAKECTH
TBepaoro Tena. LlenTp Tsokectu TBepaoro tena. Llentp Tsbxkectu
OJTHOPOJIHOTO Tela (00beMa, TUIOIIA U, TUHUH). LIeHTp TsHKEeCTH MI0CKOn
¢burypsl. Llentp Tspkectu muHUKA. METObI HAX0XKICHUS EHTPA TAKECTH.
Haxoxaenue 1neHTpoB TsokecTd npoctermux guryp. Criocoost
HAXO0XJCHUS LIEHTPOB TSHKECTHU Tell (MHTErpUpOBaHKUe, CHUMMETPHSI,
pa3buenue, OMoTHEHHE (CIIOCO0 «OTPUIIATETHHBIX) BECOB),
AKCIIEPUMEHTAIILHBIN CII0C00).

Pewenue 3a0au.

Omnpenenenre NOJ0KEHUS EHTPa TSHKECTU OJTHOPOIHBIX TBEP/BIX TE
Pa3IMYHBIMH CIIOCOOAMU.

1,2,3,6
4,5,7,8,9,10

Paznen 2. KHHEMATHUKA

KunemMaTnka TOYKH.

Teopemuueckue 60npochwi.

[Ipenmer u 3agaun kuHeMaTuku. CrocoOBI 3aTaHUS IBFKCHUS TOUKH.
CKOpoCTh U YCKOPEHHE TOUKH IIPH BEKTOPHOM CIIOCO0E 3a1aHUS
neuxkerust. ['ogorpad ckopoctu Touku. CKOPOCTh M YCKOPEHUE TOYKU
IIPY KOOPJIMHATHOM CIIOCO0€ 3a/IaHus ABMKCHHUS (B JIE€KapTOBBIX
KoopauHaTax). EcCTeCTBeHHBIN TpeXTpaHHHK, €CTECTBCHHBIC
KoopauHaTHbIe ocu. LIeHTp u paanyc KpuBU3HBI TpaekTopuu. CKOPOCTH U
YCKOpPEHHUE TOYKH IIPH €CTECTBEHHOM CIIOCO0EC 3a/1aHusI JBUKCHHS.
YacTHble ciydyan JBMKEHUS TOUKH. [ padku qBIKEHMSI, TyTH, CKOPOCTH
1 YCKOPCHHUS TOYKH.

Pewenue 3a0au.

HccnenoBanue MpsMOJIMHEHHOT0 IBHYKEHHS TOUKH. MccaenoBanue
KPUBOJIMHEHHOTO JIBIYKEHUS TOUKH (OMPEICIICHHE TPACKTOPHH, CKOPOCTH
U YCKOpEeHHsl, roorpada cKkopocTr) Mpy BEKTOPHOM, KOOPIUHATHOM U
€CTECTBEHHOM CITOCO0axX 3aJaHus IBIDKEHUSI TOUKH.

1,2,3,6
4,5,7,8

IIpocreiime ABUKEHUsSI TBEPAOIO TeJa.

Teopemuueckue 60npochwi.

[TocTynarenbsHOE ABUKEHHE TBEPAOTO Tea. TeopeMa 0 mMoCcTynaTeaIbHOM
JBYDKEHUHU. Y PaBHEHUs IIOCTYNATEIBHOIO IBHYKEHUS TBEPAOTO TEIA.
BpamarensHoe 1BUKEHHE TBEPAOTO TEJIa BOKPYT HEMOABUKHOU OCH.
VYpaBHEHHE BpalaTEIbHOTO IBHKEHUS TeNA. YTIIOBass CKOPOCTh U
YIJIOBOE YCKOpEHHUe Tena (Kak anreOpanyeckue BeauuuHbl). CKOpOCTh U
YCKOPEHHE TOUKH TBEPJIOTO TENA, BPAIAIOLIEr0Csl BOKPYT HENOABUKHOU
ocH. BekTopsl yrioBoi CKOPOCTH U YITIOBOIO YCKOPEHUs Tea.
BekTopHbI€ BEIpaKEHHS OKPYKHOM CKOPOCTH, BPAIATEILHOIO U
LIEHTPOCTPEMHUTEIILHOIO YCKOPEeHU. YacTHBIE Cllydyan BpallaTeabHOTO
JBUKEHMS TeJa (paBHOMEPHOE U paBHOIIEPEMEHHOE BpaIlICHUE).

Pewenue 3aoau.

OrnpeneneHne KHHEMAaTUYECKUX TaPAMETPOB MTOCTYNATEIBHOIO
JBIKEHUS TBEPAOTro Tea. MecnenoBanue BpalaTeaIbHOro JBUKEHUS
TBEPOro TeJla BOKPYT HEMOABMXHOM ocu. [IpeobpazoBanue npocTemmx
JBIKEHUN TBEpAOro Teia. Ilepenaroynsie MEXaHU3MBL.

1,2,3,6
45,78

I11ockoe nBUKEHUE TBEPAOIO TeJA.

Teopemuueckue 60npochwi.

CBolCTBA TJIOCKOTO JIBM)KEHUA. Y pPaBHEHUS IBUKEHHS TIIIOCKON
¢urypsl. PaznoxeHune miockoro IBUKEHUs Ha MOCTYNATEIbHOE JIBHKEHUE
BMECTE C ITOJIKOCOM M BPAIllEHHE BOKPYT MOJr0ca. Teopema 0 CKOpOCTIX
TOYEK TUIOCKON (UTYpHI U €€ ClIeACTBUS. MTHOBEHHBIN LIEHTP CKOPOCTEH.
CriocoObl Hax0KIEHHUSI MTHOBEHHOTO IIeHTpa cKkopocTeit. OnpeneneHue

1,2,3,6
4,578




CKOpPOCTEH TOUEK MIO0CKON (PUTYPBI C ITOMOIIbI0O MTHOBEHHOT'O IIEHTpa
ckopocTeit. Teopema 00 YCKOpPEHUSX TOUYEK TUIOCKo# Gurypsl. [TonsTue o
MI'HOBEHHOM IIeHTpe YcKopeHui. CriocoOb! onpeieieHusi MTHOBEHHOTO
[IEHTPA YCKOPEHUH TIOCKOUN (PHUTYPHI.

Pewenue 3a0au.

CocraBieHnue ypaBHEHUH IBUKEHUS TUIOCKON (UTYpHI B €€ TIOCKOCTH.
OmnpeneneHre CKOPOCTEN TOYEK TBEPAOrO TeJla TP INIOCKOM JIBUKEHUH.
Ornpezenenue yrioBoil CKopocTd. MrHOBEHHBIHM LIEHTP CKOPOCTEH.
Onpenenenrne yCKOpEHUI TOYEK TBEPIOTO TENA MPHU MIJIOCKOM JIBUKEHUH.
OrnpezienieHue yrioBoro yeckopeHusi. MrHOBEHHBIN IIEHTP YCKOPEHUH.

Cdepuyeckoe 1BUKEeHHE TBEPAOIo TeJia.

Teopemuueckue 60npochwi.

VYl Diinepa. YpaBHeHHs chEepUUECKOro ABHKEHUS. MTHOBEHHAs OCh
BpalleHHs. Y paBHEHHE MIHOBEHHOI OCH BpAIlIEHHUs TBEPAOTO Tela Ipu
chepuuecKoM JIBKEHUU. YTIIOBas CKOPOCTh U YIJIOBOE YCKOPEHHUE Tea.
OmnpeneneHne CKOPOCTEH U YCKOPEHUH TOYEK Tela pu chepruaeckoM
IBUKEeHUH. Pactipenienenue ckopocTeil Touek Tena npu chepudeckom
nBoKeHUH. [TpoeKIy CKOpOCTH TOUKH TeJa Ha OCH JIEKapTOBBIX
KOOpJIMHAT.

Pewenue 3a0au.

Hccnenopanue chepruieckoro IBUKEHHs TBEPAOTO Tela.
[IpocTpancTBeHHas opueHTaLUs Tejla, YIiibl Dilnepa.

JBH:KeHUsI CBOOOHOT0 TBEPAOIO TeJia.

Teopemuueckue 60npochwi.

Paznoxxenue aBuxeHus CBOOOHOTO TBEPAOrO Tella Ha MOCTYIMATENbHOe
JBIKEHUE BMECTE C TIOIOCOM H C(hepUUYecKOoe IBHKEHHE BOKPYT TOJIOCA.
VYpaBHeHUsI IBUKEHUS CBOOOIHOTO TBepAoro Tena. HezaBucumoctsb
BEKTOPOB YIJIOBOM CKOPOCTH U YIIIOBOTO YCKOPEHUS CBOOOIHOTO TeMa OT
BbIOOpa mosmoca. Onpenenenne CKOpOCTe U YCKOPEHHH TOUeK
CcBOOO/IHOTO TBEPJIOTO TEA.

Pewenue 3a0au.

VYpaBHeHUs IBUKEHHUsI CBOOOJHOrO TBepAoro tena. Onpenenenue
CKOpPOCTEH U YCKOPEHHI TOUeK CBOOOIHOTO TeJa.

1,2,3,6
4,5,7,8,9,10

Ci0:xHO€ IBHKEHUE TOUYKH.

Teopemuueckue 60npochwi.

OTHOCHTENBHOE, IEPEHOCHOE U a0COTIOTHOE JIBUKEHUS TOUKH. 3a/laHHe
CJIOKHOTO ABMKEHUS TOUKHU. Teopema o cioxxkeHnu ckopocteil. Teopema o
CIIO’KEHUH ycKopeHui (Teopema Kopuomnuca), KOpHOIMCOBO YCKOPEHUE.
Cnyyaun OTCYTCTBHS KOPHOIMCOBA YCKOPEHUSI.

Pewenue 3a0au.

VYpaBHeHus 1BukeHUs TOUKU. Cl0XKEeHHEe CKOPOCTEN U YCKOPEHUN TOUKU
(cimydali mOCTyNaTeabHOrO IEPEHOCHOTO IBUYKEHUS, ClIydan
BpalllaTeIbHOIO MEPEHOCHOTO TBUKEHHUS).

1,2,3,6
45,78

CJ10:kHO€ ABMKEHHME TBEPAOro TeJa.

Teopemuueckue 6onpocbi.

CrnoxeHue noctynaTelnbHbIX BMKEeHUN. ClioKeHue BpallleHU TBEp10ro
TeJla BOKPYT MapajenbHbix oceil. [1apa Bpamennii. CroxkeHue BpalieHun
TBEPJIOTO TeJIa BOKPYT nepecekaromuxcs oceil. CinoxeHue
MOCTYIATEILHOTO U BpaIaTeIbHOTO IBIKCHHN. BUHTOBOE BIKEHHE.
OOmuii ciydail CloKeHHsl TBHKEHUH TBEpAOTo Tena.

Pewenue 3aoau.

CnoxxeHue noctynaTelbHbIX ABMKEHUN. ClloKeHHe BpallleHU TBepI0ro
Tena BOKPYT MapajuiebHbIX ocell. MccnenoBanue nBrKeHUs
TUTaHEeTapHBIX U JU(epeHIInaTbHBIX 3y0UaThIX MEXaHHU3MOB C
MUTUHAPpUYECKUMU Kosecamu. ClI0KeHHe BpaleHui TBEPAOTro Tela

1,2,3
4,5,7,8




BOKPYT IepeceKaronuxcs oceil. MccnenoBanue qBIKEHNS TIAaHETAPHBIX U
mudQepeHIranbHbIX 3y04aThIX MEXaHU3MOB C KOHUYECKUMH KOJIECAMU.
CroxeHne NoCTyNnaTeIbHOTO U BpallaTeIbHOTO JBM)KeHU. BuHTOBOE
JIBMDKEHUE.

Paznen 3. IMHAMMUKA

BBeneHue B JUHAMUKY. 3aKOHBI ITMHAMHUKH.

Teopemuueckue 60npochwi.

[IpenMer nMHAMHUKY, OCHOBHBIE MOHATHUS U onipenenenus. [IpocTpancTBo
Y BpeMsl B KJIACCHYCCKOM MeXaHHKe. MIHepIMaIbHbIC CHCTEMBI OTCUETA.
3aKOHBI

nuHaMUKH (3akoHbI ["ammites-HeroToHa). THEpTHOCTh MaTepHalibHbBIX
tenn. OcHoBHBIE 3a1aun TUHAMUKH. OCHOBHBIE BUABI CHIL.

1,2,3,6

IIpuMeHeHHe METOAOB MATEMATHYECKOI0 AHAJIM3A K
HHTErpUPOBaHMIO AU PepeHIHAIBLHBIX YPABHEHUH ABUKEHHU S
CBOOOJIHOM TOYKH.

Teopemuueckue 60npochwi.

[IpumeHeHre METOI0B MaTEMATUYECKOT0 aHATIN3a K NHTETPUPOBAHUIO
i depeHIranbHbIX YpaBHEHUH IBUKECHUS MAaTEPHUATLHON TOUYKH OJT
JIeWCTBUEM MTOCTOSIHHBIX U NepeMeHHbIX cuil. [luddepenunanbuble
YpaBHEHUs JIBUKCHHS MaTepraabHON TOUKH. Perenne nepBou 3a1auun
OUHAMMKU TOYKH. PerieHue BTopoil 3a1a4 TMHAMUKH TOUKH IIPU
MPSIMOJIMHEHOM JABM>KEHUH (Cllydau: OCTOSTHHOW CHUJIBI; CHIIBI,
3aBUCSILEN OT CKOPOCTH; CHUJIBL, 3aBUCSILEH OT IIOJOKEHUS TOUKH; CUJIBI,
3aBUCHAIIEH OT BpeMeHH ). EcTecTBeHHbIE ypaBHEHUS ABUKCHUS
MaTepHaIbHOU TOUKU. Perenne BTopoi 3a1aun AMHAMUKY IIPU
KPUBOJIMHEWHOM JIBU’KEHUH TOUKH.

Pewenue 3a0au.

Omnpenenenue cui 1o 3aaHHOMY JBUKEHUIO TOUKH (crydait
IPSIMOJINHEHHOTO IBUXKEHUS, ClIydail KpUBOJIMHEHHOTO JBMXKEHUS).
Cocrasnenue u penienue qudpdepeHInaIbHbIX YpaBHEHUH IBUKEHUS
CBOOOHOMN MaTepHaIbHON TOUKHM (CITydau MPsIMOJIMHEHHOTO U
KPUBOJIMHEWHOTO JIBUYKEHUS, CITy4au MOCTOSIHHBIX U IEPEMEHHBIX CUII).

1,2,3,6
4,5,7,8

HecBo0oaHoe ¥ 0THOCHTEJILHOE ABUKCHUS TOYKH.

Teopemuueckue 6onpochwi.

HecBo6ogHoe nBrxkeHne TOUKH. [IBH)KeHHE TOYKH 10 331aHHON
HETIOABMKHOM KprBOil. OTHOCHUTENBHOE NBIKeHHE TOUKU. [loHsATHE
IIEPEHOCHON U KOPHUOJIMCOBOM CHJI MHEPLUH TOYKH. BinsiHue BpaleHus
3emJii Ha paBHOBECHUE U JIBUKEHUE TEI.

Pewenue 3a0au.

Cocrasnenue u peuierue qupdepeHanbHbIX YpaBHEHUHN IBUKEHUS
HECBOOOJIHOM MaTepHaibHON TOUKHU (CIydau MPSIMOJIMHEHHOTO U
KPUBOJIMHEWHOTO JIBUYKEHUS, CITy4yau MOCTOSIHHBIX U IEPEMEHHBIX CHUII).
CocraBienue u peuieHre AuddepeHnnanbHbIX ypaBHEHUH
OTHOCHUTEJILHOT'O JIBUKEHUS] MAaTEpUAJIbHON TOUKH.

1,2,3
4,5,7,8

I[IpumeHeHHEe METO0B MATEMATHYECKOI0 AHAJIN3A K HCCJIeJOBAHUIO
NPSIMOJIUHEITHOT0 K0J1e0aTeJIbHOT0 JBUKEHHUS TOYKH.

Teopemuueckue 6onpochi.

[IpuMeHeHHe METOTIOB MATEMAaTHISCKOTO aHAIM3a K PEIICHUIO
OJTHOPOJIHOTO ¥ HEOAHOPOHOTO MU (HEepeHIINATEHOTO YPABHEHUS
BTOpOro nopsiaka. CBoboaHbIe Kosebanuss. CBOOOAHBIE KOJICOaHUs TIPH
HATMYUU TPEHUs CKoybkeHus. CBOOO HbBIE KOIeOaHUs TIPH TUHEIHO-
BSI3BKOM COHpOTI/IBHeHI/II/I. AHepI/IOJII/ILIeCKOG OIBUXXKCHHUEC TOYKU.
Breinyxaennsie kosnebanus. BelnyxeHHbIE Kosie0aHUs IPY HATUYUT
JTUHEINHO-BA3KOTO COMPOTUBIICHHSI CPEIbl. ATIEPUOTUIECKOE ABIKCHUE
TOYKU. SIBieHne OueHuil. SIBineHne pe3oHaHca.

1,2,3
4,5,7,8




Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX KOIeOaHUI MaTepUAIbHBIX Tel. BrnusHue
Pa3IMYHBIX BUJOB CONPOTUBIICHHUS Ha CBOOOIHBIC KOJICOAHHS Tea.
Brenyxaennsie koyiebanus Tena. BiusHue pa3inyHbIX BUIOB
COIPOTHBIICHUS Ha BBIHYKJCHHBIC KOJleOaHus Tesia. bueHwus, pe3oHaHc.

Brenenue B AMHAMHKY MeXaHU4YecKOH cucreMsl. ['eomeTpust macc.

Teopemuueckue 60npochwi.

Mexanuueckas cuctema. BHelHue u BHyTpeHHue cuiibl. CBolicTBa
BHYTpeHHUX cuil. Jnpdepennnanbrble ypaBHEHUS IBUKEHHUS CUCTEMBI.
Macca cucremsl. LlenTp Macc cucreMsl. OnpeseneHue KOOpArHaT LIEHTpa
MacC MEXaHUYECKOW CUCTEMBI. MOMEHTBI MHEPLIMKA CUCTEMBI U TBEPIOTO
T€Ja OTHOCUTENBHO OcU. Paanyc unepuuu. Belunciienne MOMEHTOB
MHEPLMH IPOCTENIINX Tel. TeopeMa 0 MOMEHTaX HHEPLUUU OTHOCUTEIIBHO
napajuienbHbIX ocell (Teopema [roiirenca-IIreitnepa). IleHTpoOexHbIE

MOMEHTBI MHEPLUH. DJIMIICOU] HHEPLUH. [ TaBHBIE OCH U IJIaBHbIE
MOMEHTHI MHEPLIMU. BpIunciieHne MOMEHTa HHEPLIUU TBEPIOTO Tea
OTHOCHUTEJIBHO

IIPOU3BOJILHOU ocu. IIoHATHE O TEH30pe UHEPLIMH.

Pewenue 3a0au.

OmnpeneneHue MoyI0KeHNs HEHTPa MaCC MEXaHUYECKON CUCTEMBI.
Beruuciienue oceBbIX U IEHTPOOEKHBIX MOMEHTOB HHEPLIUHU OAHOPOIHBIX
TE€J U CUCTEM TEIl.

1,2,3
4,5,7,8,9,10

TeopeMa o ABHKEHHH IIEHTPA MACC CHCTEMBI.

Teopemuueckue 60npochwi.

Teopema o aBmkeHUU 1eHTpa Macc. CriecTBUsl. 3aKOH COXPaHCHUS
JIBUKCHHSI IICHTPA Macc.

Pewenue 3a0au.

[IpumeHeHre TeOpEeMBI O IBIKEHUH IICHTPA MAacC K HCCIICTOBAHUIO
JBHOKCHHSI MEXaHUYECKOH CHCTEMBI M TBEPOIO Tela.

1,2,3
4,5,7,8

TeopeMbl 00 H3MEHEHUH KOJIUYeCTBA ABUKEHUS MATePHAJIbHOI
TOYKH ¥ CUCTEMBI.

Teopemuueckue 60npochwi.

KonunuecTBo 1BMKeHUS MaTepualbHON TOYKU. JJIEMEHTAPHBINA UMITYJIbC
cuiibl. IMITysibc MOCTOSIHHOM U epeMeHHOoH cuiibl. Teopema 06 umiyibce
paBHOAeWcTBYOLIEH. TeopeMa 00 U3MEHEHUH KOJIMYECTBA ABHIKEHHS
TOUKH B 1uddepeHanbHoil 1 koHeuHol ¢popmax. KonruectBo
JBMKEHUSI MEXaHUYECKON cucTeMbl. TeopeMa 00 H3MEHEHHH KOJIMYECTBA
JBMKEHUS] MEXaHMUYECKOU crcTeMbl B i depeHInanbHol 1 KOHEUHON
¢dopmax. CriencTBusl. 3aKOH COXpaHEHHS KOJIMYECTBA JIBUKECHUS
MEXaHUYECKON CUCTEMBI.

Pewenue 3a0au.

[Ipumenenne TeopeMbl 00 H3MEHEHUH KOJIMUYECTBA IBUIKEHUS K
HCCIIEIOBAaHMIO IBM)KEHUS MaTepuanbHOi Touku. OnpeeseHne riaaBHoro
BEKTOPA KOJIUYECTB ABUKCHUS MEXaHUYECKON cUCTEMBI. [IpuMeHeHue
TEOpeMbI 00 U3MEHEHUH KOJIMYECTBA JBHKEHUS K UCCIIETOBAaHUIO
JBMYKEHUsI MEXaHUYECKOW CUCTEMBI U TBEPAOIO Tea.

1,2,3,6
45,78

TeopeMbl 00 H3MEHEHUN MOMEHTA KOJIUY€eCTBA ABUKEHUSI
MaTepUAJbHOM TOYKU U KHHETUYECKOr0 MOMEHTA MeXaHUYeCKOH
CHCTEMBI.

Teopemuueckue 6onpocbi.

MoOMEHT KOJIu4ecTBa ABMKEHHUSI MaTEPUAIbHOW TOUKH OTHOCUTEIBHO
IIEHTpa ¥ OTHOCUTEIHHO OCH. Teopema 00 N3MEHEHUH MOMEHTA
KOJINYECTBA ABWKECHUS MAaTEpHAIbHON TOUKU. KMHETHYECKU MOMEHT
MEXaHUYECKOW CUCTEMBI OTHOCUTEIBHO LIEHTPA U OTHOCUTEIIBHO OCH.
Teopema 00 M3MEHEHHH KHHETHYECKOTO MOMEHTA MEXaHUIECKOM

1,2,3
4,5,7,8




cuctembl. CrecTBUS. 3aKOH COXPaHEHU KUHETHYECKOT0 MOMEHTA
MexaHnueckoit cucreMbl. Ckameiika XXykoBckoro. Heobxonumeie
YCJIOBHSI paBHOBECHS JTIOOOM MEXaHUUECKOW CHCTEMBI.

Pewenue 3a0au.

[Tpumenenue Teopembl 00 U3BMEHEHUH MOMEHTA KOJIMYECTBA JIBUKEHUS K
MCCIIE0OBAHUIO JBMYKEHHUS MaTepuaibHOM Touku. OnpeaeneHue
KMHETUYECKOT0 MOMEHTa MEXaHUYeCKOU cucTeMbl. [I[puMenenue reopembl
00 M3MEHEHUU KHHETHYECKOTO0 MOMEHTA K UCCIICIOBAHUIO ABM)KCHUS
MEXaHUYECKON CHCTEMbI U TBEPJOrO Tela.

TeopeMa 00 n3MeHeHNH KHHETHYECKOI YHEPTUH.

Teopemuueckue 60npochwi.

Pabora mocrosiHHO#M cuibl. PaboTa mepemenHol cuibl. Teopema o
pabote paBHOACHCTBYIOIEH. PaboTa cuibl Tsbkect. PaboTa cuitbl
ynpyroctd. Paborta nocrossHHO#M cuibl Tperust. Momuocts. Koaddunuent
MoJie3HOro AeicTBus. Kunerndeckast sHeprust MaTepuaaibHOM TOUKH.
Teopema 006 U3MEHEHHH KHHETUYECKOW SHEPTUU TOUYKHU B
muddepeHnanTbHON 1 KOHEYHOU (opMmax.

Pewenue 3a0au.

Boruncnenue paboThl 1 MOIIIHOCTH IMOCTOSIHHBIX U TIEPEMEHHBIX CHIL
[TpumeneHne TeopeMbl 00 U3MECHEHHH KHHETUICCKOM YHEPTHH K
UCCJIETIOBAHHIO JIBI)KEHUSI MAaTepUATbHON TOYKH.

Teopemuueckue 60npochwi.

Kunernyeckas sHeprusi MEXaHM4ECKON CUCTEMBI M CIIOCOOBI €&
BBIYHCIICHHS. BhIUrciieHne KWHETUIECKON YHEPT UM TBEPAOTO TEJa B
Pa3IMYHBIX CIIy4asx €ro ABMKeHus. PaboTa 1 MOIIHOCTH CHII,
MIPUJIOKEHHBIX K TBEPIOMY TEITY, IPU TOCTYIATeILHOM H BpallaTeIbHOM
IBUOKCHHSIX. PaboTa CHIT TSDKECTH MEXaHUYECKOM CHCTEMBI U TBEPIOTO
tena. Pabora BHyTpeHHUX cUJl TBepAoro Tena. Teopema 06 U3MEHEHUH
KUHETHUYECKON PHEPIUU MEXaHUUECKOH cuctemsl. [loTeHmansHas
SHeprus. Beruncienne NoTeHIIMATbHON YHEPTUU MEXaHUUECKON CHCTEMBI
Y TBEPJIOTO Teja. 3aKOH COXPaHEHUs OJTHOW MEXaHUYECKOM dHeprun
CUCTEMBI.

Pewenue 3a0au.

Boruncnenue KHHETHYECKON YHEPTUH MaTEPUATBHBIX Tl B Pa3IMYHBIX
CIIyYasix JABVKCHUS. BBIUHCICHIE KHHETHYECKOM SHEPTUN MEXaHUIECKUX
cucteMm. [Ipumenenne Teopembl 00 N3MEHEHUN KUHETUYECKOW YHEPTUH K
WICCJICTOBAHUIO JIBFDKCHUS MaTEPUATbHBIX Tl 1 MEXaHUYECKHX CUCTEM.

1,2,3,6
45,78

IIpuiio:keHne o01IMX TeopeM K JHHAMHUKE TBEPIOIo TeJa.

Teopemuueckue 6onpochwi.

Juddepenunanbable ypaBHEHHS TOCTYNATENBHOTO ABHKEHUS TBEPIOTO
tena. JluddepennuanbHoe ypaBHEHNE BpAIaTeIIbHOTO IBHXKCHHS
TBEPJIOTO TeJla BOKPYT HEMOABWXHOM ocH. luddepeHunanbuble
ypaBHEHHUS IIJIOCKOTO JBUKEHUsI TBepaoro Tena. Juddepenunanbubie
ypaBHEHUs C(HEPUIECKOT0 IBHKEHUS TBEPJOTO Tea.
JuddepennnanbHble ypaBHEHUS ABHXKEHUS CBOOOAHOIO TBEPIOTO TENa.

Pewenue 3aoau.

Cocrasnenue u peuienre qudpdepeHIMaTbHbIX YPaBHEHUH pa3IuuHbIX
JBM>KEHUH TBEPJOTO Tea.

1,2,3
4,5,7,8

[punuun Janamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cwta nHEepIMY MaTepuaTbHOM TOUKH. [[eHTpoOexHas u KacaTenpHas
COCTaBJISIONINE CUITBI MHEpHH Touku. [Ipuammn [Janambepa A TOUKH U
MEXaHUYECKOW cUCTEMBI. [[puBeieHre Cuil MHEPIMU TOYEK TBEPAOTO TENa
K MpocTeiemMy BUay (TJ1aBHbIA BEKTOP U TJIABHBIA MOMEHT CHUJI
nHepiun). JlnHaMudeckue peaxkiuu, ASHCTBYIONINE Ha OCh

1,2,3,6
4,578




Bpamaronierocs tena. Ciydail BpaleHusi TBEpJ0To Tella BOKPYT €ro
IJIABHOW LICHTPAJIbHOM OCH MHEPLUU. Y PABHOBEIIMBAHUE BPAIIAIOIIUXCS
TeJ.

Pewenue 3a0au.

[Tpumenenue npunnumna J[anambepa K UCCIICOBAHUIO IBHXKEHUS TOUKH.
Meroa KUHETOCTaTUKHU JUIsl MaTepUaibHON Touku. OnpeneneHue
[JIABHOT'O BEKTOPA U [JIaBHOI'O MOMEHTA CUJI MHEPLIUHA MATEPUATIbHOTO
TeJIa B Pa3JIMYHBIX CIIy4asix €ro JIBMXKEHUs. MeTol KHHETOCTATUKHU JJIS
MEXaHUYEeCKOH cucteMsbl. OnpeaeneHne TMHAMUYECKUX peaKIuil
MOJIIMITHUKOB BPALIAKOLIErOCs Tena.

JyieMeHTapHAasi TeOpUs yaapa.

Teopemuueckue 60npochwi.

OcHOBHBIE IOHATHSA U ONIPENEICHUS TeOpUH yaapa. OCHOBHOE
ypaBHeHHE TeopuHu yaapa. [lomymenus reopun ynapa. O0mime TeopeMsl
TEOpHH ynapa. Y ap 1apa o HeloIBHKHYIO TOBEepXHOCTh. Koapduuuent
BoccTaHOBJIeHUS. 1Ipsamoit neHTpanbHbIi yaap aByx teil. IIpeaensusie
ciydan. [Toreps kuHeTHYECKON SHEPIUH ITPU HEYIIPYTOM yJape ABYX Tell.
Teopema Kapho.

VY nap no teiy, UMEIOIIEMY HEIOABUKHYIO OCb BpauieHus. LlenTp yaapa.

Pewenue 3a0au.

JleiicTBrEe ynapHOU Cuilbl HA MaTepHANIbHYIO TOUKY. [Ipsmoit
LIEHTpaJIbHBIA yap ABYX Teil. J[eMCTBUE yapHBIX CUJI Ha TBEPIOE TEIIO,
UMEIOLIEE HENOABM)KHYIO OCh BPAIICHHUS.

1,2,3
4,5,7,8

I[IpuHUMN BO3MOKHBIX NepeMeleHnH.

Teopemuueckue 60npochwi.

Cesi3u 1 ux ypaBHeHus. Kimaccudukanms cBszeir. Bo3smoxxnble
(BUpTYyanbHbIE) EpEeMELICHHsI FOJJIOHOMHOM cucTeMbl. Yucio crenexei
cBO0O/1bI TOJIOHOMHOM cUCTEeMBI. [IpHHIUI BO3MOXHBIX MEPEMEIIECHUH.

Pewenue 3a0au.

Onpenenenrie TUMOB cBsi3el. OmpeeieHue Yyrciia CTeneHel CBOOO b
MEXaHUYECKOM cucTeMbl. OnpeeeHne COOTHOIEHUI MEXKTy BO3MOKHBIMU
nepeMelieHusIMU cucTeMbl. [IpruMeHenne npuHIMIa BO3MOKHBIX
NEpEMELICHUH K PELIEHUIO 3a/1a4 O PABHOBECUU CHJI, IPHIIOKEHHBIX K
MEXaHUYECKOM CUCTEME C O/IHOM CTeNeHbIo cB0O0bI. [Ipumenenue
IIPUHIIMIIA BO3MOXKHBIX MIEPEMEIIEHUN K ONPEAETICHUIO PEAKIIUI OTIOP
COCTAaBHOW KOHCTPYKLIMH.

1,2,3
4,5,7,8

OO0uree ypaBHeHHE JTUHAMHMKH.

Teopemuueckue 60npochi.

[TpuHLIMT BO3MOXKHBIX NEPEMEIICHUHN B ClTyyae JBH)KEHUS! CUCTEMBI.
Ob6miee ypaBHeHnue nuHaMuku. OO00IIEHHBIE KOOPAUHATHI U 0000IIICHHBIE
CKOpOCTH MexaHuuyeckoi crucreMbl. O0o0meHHbIe cuiibl. OO1iee
ypaBHEHHE JUHAMHUKU B 00OOIEHHBIX CHJIaX. Y CJIOBUS PABHOBECHS B
0000I1IEHHBIX KOOPMHATAX.

Pewenue 3aoau.

Omnpenenenne 0000IIEHHBIX CHJI MHEPLIMU B CUCTEMAX C OJHOU U ABYMS
creneHssMu cBoOobl. [IpuMenenne ob1iero ypaBHeHUs: AMHAMUKH K
WCCIICIOBAHHIO IBUKCHUSI MEXaHHUECKOW CUCTEMBI C OHOH CTENICHBIO
cBoOobI. [IpuMenenue o01ero ypaBHeH!sI JTMHAMUKHY IS ONIPEIeIICHHUS
BHEIIIHUX BO3JICHCTBHUI M MTAPAMETPOB MEXAHUYECKON CHCTEMBI.

1,2,3
4,5,7,8

JAnddepennuanbubie ypaBHeHHS IBUKEHHSI CHCTEMbI B
00001ICHHBIX KOOPANHATAX.

Teopemuueckue 6onpocbi.

Omnpenenenne 0000IEHHBIX CUTT B CUCTEMAX C OJTHOM M IBYMS
creneHsMu cBo6oabl. uddepenunanbabie ypaBHEHUS JBHKEHUS
MEXaHMUYECKON cUCTeMbI B 0000IIEHHBIX KOOpAMHATaX (YpaBHEHUS

1,2,3
4,5,7,8




Jlarpanyka BToporo pojaa). Kuneruueckuit norenmnuan. UHTerpan sueprun
U UKJIMYECKUE KOOPUHATBHI.

Pewenue 3a0au.

BrrsiBienue 06001eHHBIX KOOPIMHAT MEXaHUYECKOH CUCTEMBI.
Omnpenenenre 0000IIEHHBIX CHII B CUCTEMAaX C OAHOW U IBYMS CTEIICHSIMHU
cBoOozbl. CocTaBieHue ypaBHeHui Jlarpanka BToporo poaa Juis
MEXaHUYECKUX CHUCTEM C OJJHOU U ABYMS CTEHEHIMH CBOOOIBI.
IIpumeHeHnne ypaBHeHnul Jlarpanxka BTOpPOro pojia K UCCIECI0BAaHUIO
JBUKEHUSI CUCTEM C OHON U IBYMS CTENeHSIMH CBOOO bl Onpenenenue
KMHETUYECKOT0 ITOTEHIIMAIAa MEXaHUYECKON CUCTEMBI.

MaJible K0J1e6aHHSA CHCTEMBbI 0KO0JI0 IOJIOKEHHS YCTOHINBOTO 1 1,2,3
paBHOBecCHS. 45,7,8,9,10

Teopemuueckue 6onpochi.

[TonsiTre 06 ycroitunBocTH paBHOBecHs. OnpesiesieHre moJ0KeHUH
paBHOBecHs cucTeMbl. Kputepun ycTOHYMBOCTH MOJIOKEHUST PABHOBECUS
cucTeMbl. Masble cBOOOAHbIE KOIeOaHUsI KOHCEPBATHBHOM CUCTEMBI C
OJTHOM CTENEeHbI0 CBOOO B OKOJIO MOJOKEHHS YCTOWYMBOTO PAaBHOBECHSL.
HccnenoBanue cBOOOIHBIX KOJI€OaHU MEXaHUUYECKON CUCTEMBI C IBYMS

CTEMEeHSIMH CBOOOIbI OKOJIO MOJOKEHUS YCTOWYUBOTO PaBHOBECHSI.
Mauteie 3aTyXaromue 1 BEIHYKICHHbIE KOJIeOaHUs KOHCEPBATHBHOM
CUCTEMBI C OJJHON CTETEHbIO CBOOOIbI OKOJIO MOJIOKEHUSI YCTONYHUBOTO
paBHOBecHsl. Maible cBOOOIHbIE KOJIEOAHUSI KOHCEPBATUBHON CUCTEMBI C
JBYMsI CTETIEHSIMU CBOOOIBI OKOJIO MOJIOKEHUS YCTOWYHBOTO PABHOBECHS.
Mauible BbIHYK/IEHHbIE KOJIe0aHUsI KOHCEPBATUBHOI CUCTEMBI C ABYMSI
CTETEeHSIMH CBOOOIbI OKOJIO MOJOXKEHHUS YCTOWYUBOTO PABHOBECHSI.

Pewenue 3a0au.

HccnenoBanue cBOOOTHBIX MAJIBIX KOJICOAHUH MEXaHUIECKOW CUCTEMBI
C OJIHOM cTerneHbto cBoOO0AbI. MccaenoBaHue BBIHYKIEHHBIX MaJIbIX
KoJ1e0aHUN MEXaHUYECKOW CUCTEMBI C OJJHOW CTEIEHbIO CBOOOIBI.
HccnenoBanue cBOOOIHBIX MaJIbIX KOJIEOaHUH MEXaHUYECKOW CUCTEMBI C
IBYMs cTeNeHsAMU cBO00IbI. MccnenoBanne BEIHYK/IEHHBIX MaJIbIX
KoJIeOaHUH MEXaHMYECKOW CHCTEMBI C IBYMsI CTETIEHSIMHU CBOOO/IbI.

PacuerHo-rpadguyeckasi pa6oTa He peIyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npeaycMOTpeHa y4eOHbIM IJIAHOM
Oobpa3oBaTe/ibHbIE TEXHOJIOTHH
[lpu peammzarmu  y4eOHOro  MaTepualia Kypca  HCIHOJB3YIOTCS  Pa3lIUYHbIC

00pa3zoBaTeNbHble TEXHOJOTMH, CHOCOOCTBYIOIIME CO3JaHHUI0 aTtMocdepbl CBOOOIHOW U
TBOPUYECKON IUCKYCCHM KaK MEXKAy MpernojaBareieM U CTYISHTaMH, TaK M B CTYJICHYECKOU
rpynme. Llenbio mpu 3TOM SIBIsSETCS BBIPAOOTKA Y CTYACHTOB HABHIKOB M KOMIICTCHITHIA,
TMIO3BOJISFOIINX CAMOCTOSITEIEHO BECTH UCCIICAOBATENILCKYIO M HAYYHO-TIEIarOTHUECKyYI0 padoTy.

[Ipy wW3yyeHUM [AUCUUIUIMHBI OPUMEHSAIOTCS — cleAyromue o0pa3oBaTelIbHbIE
TEXHOJIOTHH:

—KJIACCUYECKOE JIEKIIMOHHOE 00yUeHHUE C UCIOIb30BAHUEM HAIVISIIHBIX TOCOOHIA;

—TPOBEICHHE JICKIIUH MPU TOJACPIKKE MYJIbTHMEINA;

—TPOBEJICHHUE MPAKTUYCCKUX 3aHATHI C PEIICHHEM MPUMEPOB y OCKHU, a TaKXKe MpHU
MOJICPKKE  MYJIbTHMEINA, CAMOCTOATENbHOE pelIeHHe 3aaad  oOydJaroluuMHcs B
MPUCYTCTBHUH MPETNOAABATENS;

—MPpOOJIEMHBIN MTOXOT;

—pa3HOYpPOBHEBOE O0YUYECHHUE;



—CaMOCTOSTEIbHOE U3YyYEHUE AMCLUILIMHBI OOy4YarOUIMMUCS IPU MOMOIIM Y4eOHBIX
[IEYATHBIX U NIEKTPOHHBIX U3JIaHUN;

—MH(OPMAIIMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJOTMUM — B HUHCTUTYTE HMEIOTCA
CHELMAIM3UPOBAHHBIE TOMEIICHUS [UIsl CAMOCTOATEIBHOW paboThl, O00OPYIOBAHHBIE
IIEPCOHAJIBHBIMA KOMIIBIOTEPAMH C BBIXOJOM B MHTEpHET M C IOCTYynOM K JJIEKTPOHHO-
OMOINOTEYHON CUCTEME;

—HAHTEPAKTUBHBIA INIOCCAPUN 110 TEOPETHUECKON MEXAHUKE;

—METOANYECKHE yKa3aHUs (B TOM YHUCIIE B JIEKTPOHHOM (OpME) MO pa3IndyHbIM
paznenam IUCHUILIAHBI.

CamocrosiTenbHass ~ paboTa  CTyIE€HTOB  MPOBOJUTCS  MOJA  PYKOBOACTBOM
IpernojaBaresei, ¢ OKa3aHuEM KOHCYJIbTAllMd U TOMOIIMU IPH MOATOTOBKE K KOHTPOJIBHBIM
paboTam, BBITIOJIHEHUH TIOMAIIIHUX 33IaHUN

DoH/ OLICHOYHBIX CPEICTB

@DOHJT OIIEHOYHBIX CPEACTB MO AUCLHMIUIMHE OOECHEeuYMBaeT MPOBEPKY OCBOEHUS
IJIAHUPYEMBIX PE3yJbTaTOB 00y4YeHUs (KOMIETEHLIMI W KX WHIUKATOPOB) MOCPEACTBOM
MEpPOIPUATHIA TEKYIIET0, PyOSKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 110 IUCLUUILIMHE.

CBsi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMU U (pOPMaMU KOHTPOJISI UX OCBOCHMS
IpeJICTaBjICHA B CIeNyIOIIel Tabnuue:

HaunmenoBaunue
No Kon u HaumeHoBaHue HHIUKATOPA HaumenoBanue

KOHTPOJIUPYEMBIX .
H/H JOCTUKCHUA KOMIICTCHIIUN OLICHOYHOI'0 CpCACTBA
pasnenoB (TeMbl)

BxoaHoi KOHTPOJIb

Bomnpocsr BxoaHOro
KOHTPOJIsI (YCTHO)
ATTecTanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

1 Craruka V-VKE-1, B-YKE-1, 3-YKE-1, B16 Pa3zHoypoBHEBBIE 3amauu U
3aaHUs
Pacuetrno-rpaduueckue
3aaHus

VYcrHplit ompoc B dopme
cobecenoBaHMUs.

2 Kunematuka V-VKE-1, B-YKE-1, 3-YKE-1, Pa3zHoypoBHEBBIE 3amauu U
3-0IIK-2, Y-OIIK-2, B-OIIK-2, B16 3aTaHus
Pacuetrno-rpaduueckue
3aaHus

YcTHblit onpoc B popme
co0eceI0BaHNU.

3 Jnnamuka V-VKE-1, B-YKE-1, 3-YKE-1, Pa3zHoypoBHEBBIE 3amauu U
3-0IIK-2, YV-OIIK-2, B-OIIK-2, B16 3aJJaHUs
PacuerHo-rpadpuueckue

1 | BxoaHoif KOHTPOJIb

3a/1aHUs
YcTHbIl onpoc B popme
co0ece1oBaHusl.
[IpomexxkyTouHas arrecTanus
1 | Dk3ameH VKE-1, OTIK-2, B16 Bomnpocsl k 3x3ameny

(ycTHO)




BxoaHo#i KOHTPOJIb NpeHA3HAYEH /JIs1 BBISIBJICHUS MPOOETOB B 3HAHUSX CTYJIEHTOB U
TOTOBHOCTH UX K MOJIYYEHHUIO HOBBIX 3HaHUU. OLEHOYHbIE CPEACTBA JIJIi BXOAHOTO KOHTPOJIS
MPEJICTABIIAIOT COOOM BOMPOCHI, KOTOPBIE 33JAI0TCS CTYICHTaM B YCTHOM opme.

Bonpocekl k codece10BaHNIO
MaremaTnka

1.Teopema ITudaropa.

2.Teopema 0 JJIMHE AUArOHATHU MPSMOYTOJIBFHOTO MapaiesenuIea.

3.Teopema CUHYCOB.

4. Teopema KOCUHYCOB.

5. InuHa okpyxHOCTH. [IJTMHA TyTH OKPY>KHOCTH.

6.111omaau mpocTedmmx Guryp.

7.00BeMBbI IPOCTEUIINX TEN.

8.Bexrop. CioxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

9.Ilpoekumst BekTopa Ha 0Ch. OCHOBHBIE TEOPEMBI O TIPOCKITUSX.

10.CxansipHOoe MpOU3BEACHHE TBYX BEKTOPOB.

11.BekxTopHO€ Ipon3BeI€HNE ABYX BEKTOPOB.

12.IIpsimoyrosibpHas JekapToBa cucTeMa kKoopAuHat. IloisipHas cuctema KOOpAMHAT.
Hunuaapuueckas cuctemMa KoopauHaT. @opMysbl Iepexoia OT OAHONW CUCTEMBI KOOPAUHAT
K IpYyTOM.

13.[leiicTBUS Hal BEKTOPaMH, 3aJaHHBIMUA CBOMMH KOOPIWHATAMH.

14 IlpousBonHasa GpyHkiuu. Tabauna npou3BOIHBIX.

15.1IpaBuiia  BBIYMCIIEHHUS  NPOU3BOAHOW  (MOCTOSSHHOM — BEJIIMYMHBI, CYMMBbI,
MpOU3BEICHUS, APOOH, CIIOKHON (DYHKIIMH, TapaMETPUUECKH 3aJaHHON (PYHKITUN).

16.Heonpenenennsiit unterpain. Tabmuia nHTETpasos.

17.0cHOBHBIC CBOMCTBa HEOIpEISICHHOTO HHTerpaia (uHTerpan auddepeHimania,
nuddepeHuran MHTErpaia, Npou3BOAHAs MHTErpajia, UHTErpajl CyMMBI).

18.0Onpenenennsiii nuaterpar. @opmyna Herotona-JIeOnua.

19.KpatHbie nHTETpAHI.

20.KpuBonuHeitHbIi HHTETpa 1-r0 U 2-T0 poja.

21. Jluddepennmanbubie ypaBHeHus. [lopsnok ypaBHEHUS.

22.00611ee perieHre (MHTErpail) OOBIKHOBEHHOTO AU(GEPEHIIMATLHOTO YPABHEHHUS.

23.YactHOe pernieHre OOBIKHOBEHHOTO nu(depeHIMaibHOr0 YpaBHEHHs. 3ajada
Komm. Teopema o CyiecTBOBaHUM U €MHCTBEHHOCTH perieHus 3aaaun Komu.

24.0OcHoBHbIe BuAbl qU(d(pepeHInanbHbIX YPABHEHUN U METO/IbI UX PEILICHHUS.
Dusuka

25.Cucrema orcueta. [IoHATHE CKOPOCTH M YCKOPEHUS TOUKHU.

26.Y1710Bast CKOPOCTh U YIJIOBOE YCKOPEHHE TBEPIOTO Tea.

27 Ilepssriit 3akon HetoTona. HepiimanpHbIe CUCTEMBI OTCUETA.

28.Btopoii 3akoH Hetotona. lHepTHOCTH MaTepHabHBIX TEIL.

29.Tpetwii 3akoH HeloTOHA.

30.Heunepimanbabie cucteMbl orcueTa. Cuiibl MHEPIUH.



31.3akoH BcemupHOro TsaroteHus. Cuiia TSHKECTH U BeC Tela.

32.Tpenue. Cuna tpenus. 3akoH AMoHTOHa-Kysona.

33.Mexanuveckas cucreMa. BHenmHre u BHyTpeHHUE CHiIbl. M30mmpoBaHHas cucTeMa.

34.3aK0H COXpaHEHUS UMITYJIbCA.

35.0Heprus, paboTa, MOIITHOCTD.

36.3aKOH COXpaHEHUsI YHEPTHH.

37.Y nap abCOJIIOTHO yNPYTHX W HEYMPYTHUX TE.

38.MOMEHT MHEPITUU TBEPJOTO TeIa OTHOCUTEIBHO OCH.

39.3aK0H COXpaHEHHUs] MOMEHTA UMITYJIbCa.

40.dedopmariiu TBepaoro tena. 3akoH ['yka.

41.J1aBneHue B )KUAKOCTH U raze. 3akoH [lackans. 3akoH Apxumena.

42.JIBvKeHre TeN B )KUIKOCTAX U ra3ax. JIoboBoe conpotuBienue. [logpemnuas cuna.
HadyepraTtesibHasi reoMeTpusi U MH:KeHepHas rpaduka

43.Meton npoekiuid. [TpsMoyroibHOE IpOSIIUPOBAHUE.

44 TlpoeunpoBanue oTpe3ka npsiMoi. Crioco0d mpsIMOYroJIbHOTO TPEYTOJIbHHUKA.

45.B3anMHOE TI0JI0KEHHE MPSIMOMN U TUIOCKOCTU. YTOJ MEX]y IPSIMON U TIIOCKOCTHIO.

46.ITogoOue. LlenTpanbHas u 3epKajibHasi CAMMETPHSL.

47 IlocTpoeHne NpoeKUui OKPYKHOCTH.

48.BuHTOBAs JIMHUS.

49.TToBepXHOCTH U TeJa BpaICHUS.

50.AxcoHOMETpHUYECKHE TIPOCKIINH.

OueHoYHBbIE CPeICTBA ISl TEKYIero KOHTPOJIA
Tekymui KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMbIA MOHHUTOPHUHI YPOBHS

YCBOCHUSI 3HAHUU W (HOPMHUPOBAHUS YMEHUN W HABBIKOB B TE€UCHHE ceMmecTpa. Tekyruit
KOHTPOJIb 3HAHWW, YMEHUW M HABBIKOB CTYJIEHTOB OCYIIECTBIISIETCS B XOJI€ Y4YEOHBIX
(aymuTOpHBIX) 3aHATHH, MPOBOAMMBIX MO pacnucanuio. dopmMaMu TEKYIIEro KOHTPOJIS
ABJISIFOTCS. BBIIIOJIHEHUE KOHTPOJIBHBIX pa0OT M JOMAIIHUX PACUETHO-Tpa(UUECKHUX 3a/IaHUM.

B xauecTBe OLEHOYHOTO CPEACTBA aTTECTALUN PA3Eia UCIIOIb3YIOTCS YCTHBIN OIpOC,
UTOT0Bas KOHTPOJIbHAs padoTa.

s TpoOMEeKyTOYHOM aTTEeCTAalUM IMPEAYCMOTPEHBI 3K3aMEHALMOHHBIE BOMIPOCHI U
MPAKTUYECKUE 3aJaHUA.

Bapuant 3amaHuss KOHTPOJIBHOW pabOThI OMpEnensieTcss B COOTBETCTBUHM C
MOCJIETHUMU T PaMH 3a4€THON KHIDKKH CTYJACHTaMH, KOTOPBIE SBISIOTCS IMHU(PPOM, MO
TabnuIe 11 KOHTPOJIBHBIX PadoT.

Pasznen 1
JI1st KOHTPOJIS KaueCcTBA 3HAHUM CTYJICGHTOB IO pa3zeny | BBINOIHSAIOTCSA 3 pacueTHO-

rpaduueckue 3agaHusi, TPOBOJUTCS KOHTpPOJbHAash padoTa MO pa3feny M YCTHBIH OIpocC.
KomrmniekTsl 3aad K BBIOJHEHUIO pacyeTHO-Tpauueckux 3afaHusi TPHUBEIACHBI B
METOJMYECKUX YKa3aHUSX K BBHITIOJHEHUIO CaMOCTOATENbHON paboOThl W BBIJAIOTCS Ha
MPAKTUYECKUX 3aHSATHUSIX.



IIpumep KoMILIeKTAa 3a/1a4 o pa3jaenay 1

Tema 2

3adayu penpooyKmueHo20 ypoeHs

3agaua 2.1 3agaua 2.2
Ilaprupueii  tpéxspennuk  ABC
VAEPKIBAET B PABHOBECUI TPY3, MO/BEIEH-

Onpefenuts MOAYIs CIIBL £

natskenns tpoca BC 1 HatTsxeHue o ~
Helit k mapuupaomy Gonty . Bec rpysa

0=6,7H . 3amams1 yrmr o =60° u
B =45°. Cuuras crepxmn AC u BC

HEBECOMEIMII, OINPEACIIThL YCIUIIIE B CTEPIK-

Ouix AC u BC.

tpoca AC - 1':2 B momoxenmmn

apHoBecns  yriel O =30° @
P 3

B =75°, cuna I =10H .

3agaua 2.3 3agaua 2.4

JlBa meBecombrx crepxkust AC u

BC coennnensr B touxe C 1 [apHIPHO Onpegemrs Ppeakiio
crepixus AC | yaepxuparorme-
IO B PaBHOBECHI TPy3 | BecoM
14 H ¢ noMomp0 Leni, HaMo-
TaHHOIl Ha OapabaH D u mepe-

xiEyToft wepes 6mok (', ecmm

npukpervtensl & nony. K mapaupy C
nogsemen rpyz P . Onpemenuts peak-
mro crepxua BC, ecn yemmne B
crepxae  AC  pasmo 43H, yrim
o =60°, B =30°. Onpenemnts Tak- yron o =30°. Onpenemurs
Takke yeumie B crepkae BC .

e Bec rpy3a P .

3aoauu pexoHcmpyKmueHozo ypoeus

3agaua 2.5 3agaua 2.6
Onmoponueli map Becom 12/
V/Iep/KITBaeTCSl B PABHOBECHH HA TTA-

Koif HAKTOHHOIl IITOCKOCTH C IOMO-

OnHoponrelt map Becom 40H
OMpaeTcs HAa Be ILTOCKOCTH, Hepe-
cekarommecs mox yraoM o = 60°.
Onpe/ienUTh JaBleHHe Mmapa HA Ha-
KIIOHHYIO IIOCKOCTB 1 Ha BEPTHKATE-
HYIO ILTOCKOCTE.

meio Bepeskn AB . OnpenemTs nas-
JeHTe TIapa Ha TTOCKOCTh, e YTOT

o = 60°. Onpegenurs Takke HaTs-

JKeHIre BepeBki AB .

3amaua 2.7 3amgaua 2.8
7
P Co WsornyTeri crepsxens ABC npu-
. . B 0\ kperlien K 10Ty MOCPEACTEOM LIAPHIPA
Bec 01HOpOaHOIl TOpI3OH- - = . 5
B minel  Gumm AB  -panes P A, a apyroii ero konen C cBoGomHO
a a; y a _
: ’ OIMIPAeTCst Ha TIAAKYIO ITOCKOCTh, 00-
7 180H . 3aman yron o =45°. 2 5
4 - P 7 pasyiomyio yron o =45° ¢ ropmson-
/ OnpenennTs peakumn  IIapHI- :
f B 4 ToM. OnpeemITe peaKIInl MapHIpa I
. 7/ -
pas HIIapHUpA D . 7 TUTOCKOCTII, €CTH Ha CTepKeHb JelicT-
A Byer cirma ' =10H .

3adauu meopueckozo ypoeHs

3anauya 2.9 3anauya 2.10
Tpu crepixas AC . BC u Ipu crepxuz AQ., BO n

DC  coemHeHsl mapHIpPHO B CO  coemmmenst B mapanpe (.
OnpeemuTs  peakuino  CTepiKHA

CO, BosHuKaOmMyo noza AeficTei-
€M CIUTBI F = 12H . ]-[P]I,—IO}KEHHL‘J[U[
k mapunpy (J, ecan paccTosHis
AB=A0=A4D. Cuta F ma-

mpaenena no OF .

touke C . Ompexenuts yeime
B crepixne DC |, ecn 3azaHer

crma F=50H u yron

0 =60°. Cta F maxomr-

Cs1 B ILTOCKOCTIT _\'OZ s

Samaua 2.11

¢ Tpu crepxus AO. BO u
CO wmapHIpHO-CcTepKHEBOIT KOH-
cTpykum coensensl B Touke O,
K KOTOpoif MpITOXKeHa —cIUla
F =18H . Onpenemirs yeims B
crepxuax AQ, OCuOB . ecm
yre o =30°, 3 =45°.




IIkasa oueHuBaHus 3aj1a4 no pasaeny 1

Tpouent Bbamasl
BbinosiHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . peiiTHHIOBO
HUS | 3aJaHMil | 3aJaHMil | 3aJaHMil | 3aMaHUi J—
YpoBeHb
Sazain peMpoAYKTHBHOTO | 751 | 05075 | 02505 | 0-0,25 0-1
YPOBHS
3agaun
PEKOHCTPYKTUBHOTO 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
Saadn - TBOPUECKOTO | 5 5 g 152 | 07515 | 0-0,75 0-2,5
YPOBHS
Hroro 0-5

IIpumep 3aganus K pacyeTHO-rpaguYecKuM 3aJaHUAM 10 pasaeny 1
PI'3 C1. Onpenenenne ycuaMi B CTEPKHAX IVI0CKOH Gepmbl (TeMa 2)

3amaHa cxeMa pacyeTHas IUlockod (epmbl. Pasmepsl gaHbel B meTpax. TpeOyercs

ONPENEIUTh PEAKIIUHU OIOP U YCUIIMS BO BCEX CTEPIKHIX (PEPMBI.

P=5xH

BapuanTt 1 Bapuanr 2
B
> 1]
P
r 2
A.E 1{
4 2, 3
P=1xH P=48xH
BapuanT 3 BapuanTt 4
B 5 .
= b2
A !
o P
4 4
P=3xH
P=6xH
BapuanTt 5 Bapuanrt 6

P=14xH

BapuanTt 7

P=1xH

Bapuanrt 8

Bapuant 9

B
2
A

P=3xH

P=11xH




IIIkajia oueHUBAHMS PacueTHO-TPaUIeCKUX 3aJaHud 110 pa3geay 1

Ne paboThI banbl pediTHHIOBOIi OLIEHKH
Cl 2
C2 2
C3 1
Hroro 5

Bonpocsl k cobecenoBanuio no pasaeny 1

1.Cratuka Kak pasfen TeopeThueckol MexaHUKU. OCHOBHBIE MOHSATUS CTaTUKU
(paBHOBecWe Tena, Cuia, JUHUS JEHUCTBUS CHJIBI, CHCTEMa CHJI, CBOOOJHOE TeJo,
SKBUBAJIEHTHBIE CHUCTEMBI CHJ, PABHOJIEWUCTBYIOIIAs CHUCTEMbI CHJI, YpPaBHOBEIICHHAS
CUCTEMA CUJI, YPAaBHOBEIIMBAIOLIAs cuja). /[Be OCHOBHBIE 3a/1a4M CTATUKH.

2.AKCUOMBI CTaTUKH U UX CJICJICTBHSI.

3.IlonsTrst HECBOOOAHOTO Tena U CBszeil. PazieneHue cuil Ha aKTUBHBIC CHITBI M PEAKIIUI
CBs3el. AKcroMa (TIPUHIIUIT) OCBOOOKIaeMocTH. OCHOBHBIE BUJIBI CBSI3EH U X PEAKITUH.

4.CucreMa cxongmuxcsi cuil. Teopema 0 paBHOJIEUCTBYIONIEH CUCTEMbI CXOJSAIIUXCS
cui. 'eoMerpruueckuii u aaredbpandecKuid CriocoObl ONpeIeICHUs PaBHOICHCTBYOIIEH.

5.YcnoBusi paBHOBECHS CHCTEMBI  CXOIAIIMXCS CWI. ['eoMerpuueckas U
anreOpanueckast pOpMbI YCIIOBHIT paBHOBECHS] CUCTEMBI CXOISIIIIMXCS CUII.

6.Teopema 0 paBHOBECHH TPEX HEMAPAIIEIbHBIX CHIL.

7.CrnoxeHnue AByX NapajijiebHbIX CHIL

8.ITapa cui. MomeHT napsl (Kak BEKTOD).

9.Teopembl 00 SKBUBAJICHTHOCTH U CJIOKEHUU T1ap U UX CIICACTBUS.

10.Teopema o npuBeIEHUN CUCTEMBI MTAp K MPOCTEUIIIEMY BUTY.

11.YcnoBue paBHOBECHUSI CUCTEMBI Tap.

12.MOMEHT CHJTbI OTHOCHUTEIILHO TOYKH (KaK BEKTOP).

13.B3anMocCBsI3p MOMEHTA TIaPhl © MOMEHTOB CHUI ITapbl OTHOCHTEILHO MTPOU3BOTHBHON
TOYKH.

14.Jlemma o mapajielbHOM TiepeHoce cuiibl (Jemma IlyaHco o MpuBeACHHH CUITBI K
JTAHHOMY LICHTPY).

15.TloHsTHS TIAaBHOTO BEKTOPa M TJIABHOTO MOMEHTA CHUCTEMBI CHJI. AHATUTUYECKUN
Croco0 ompeieNieH s TIIaBHOTO BEKTOPa U TJIABHOTO MOMEHTA CUCTEMBI CHIL.

16.0cHoBHas Teopema cratuku (Teopema IlyaHco O TpUBEIEHHUM CHCTEMBI CHI K
JTAHHOMY IIEHTPY).

17.YacTHble ciyyau MpUBEIEHUS TPOU3BOJIBHONU CUCTEMBI CHIL.

18.YcnoBust paBHOBECHS ITPOM3BOJIBHOM CHCTEMBI CHJI (TEOpeMa).

19.Teopema BapunboHa 0 MOMEHTE paBHOJICHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIHHO
TOYKH.

20.ITonsitue miockoi cuctemsbl cui. [IpuBeneHne MpoOW3BOIBHON TUIOCKOW CHUCTEMBI
CHUJI K pocTeriiemMy Buy. OCHOBHbBIE CBOMCTBA IIJIOCKOM CUCTEMBI CHUJIL.

21.MOMEHT CWJIbl OTHOCUTEIBHO TOUKH (Kak ajire0panyeckasi BeIMUMHA).

22 . MowmeHT naphl (Kak ajareOpandeckas BeJIMYrHa).



23.YcnoBusi paBHOBECUs] TMPOU3BOJIBHOM TIJIOCKOM CHUCTEMbl CHJI. Y PaBHEHHS
paBHOBECHUS MPOU3BOIBHON IJIOCKON CUCTEMBI CUJI (TpU (HOPMBI).

24.Y cnoBue paBHOBECHS phlyara.

25.YcioBre yCTOMYMBOCTU TBEPAOro Teia MHpu omnpokuabiBanuu. Kosdduiment
YCTOWYHUBOCTH.

26.11lonsaTre TpeHus, BUABI TPEHUS. 3aKOHBI TPEHUS CKOJIBKCHHUS.

27 .Peakium HewIeaIbHBIX (IIIEPOXOBATHIX) CBs3eH. YToJ Tperus. Konyc TpeHwus.

28.PaBHOBecHe NMPU HATUYUU TPEHUS CKOJIBKCHUS.

29.Tpenue kaueHus. PaBHoBecre py HATMYUU TPEHUS KAUCHHUSI.

30.IToHsiTHE MOMEHTA CUITBI OTHOCUTEIBHO OCH.

31.B3auMOCBs3b MOMEHTA CHUJIbI OTHOCUTEIBHO OCH U MOMEHTA CHJIbI OTHOCHUTEIHHO
TOYKH HA 3TOU OCH.

32.AHamUTHYECKOE OMNpeJeleHne TJaBHOTO BEKTOpa © TJABHOTO MOMEHTa
MIPOCTPAHCTBEHHON CUCTEMBI CHIL.

33.YpaBHeHUS paBHOBECHS MTPOU3BOIHBHON MMPOCTPAHCTBEHHONW CHCTEMBI CHIL.

34. Teopema BaprHboHa 0 MOMEHTE paBHOJICUCTBYIOLIEH CUCTEMBI CHJI OTHOCUTENIBHO OCH.

35.J1oHATHE cucTeMBbl MapajyieNbHbIX cuil. TeopemMa 0 paBHOJAEHCTBYIONIEH CHUCTEMBI
MapasuiesIbHbIX U OAMHAKOBO HAMPABICHHBIX CHJL

36.JlonATHE 1EHTpa CHUCTEMBI TapaUIETbHBIX cul (Teopema). DopmMynsl s
BBIYMCIICHUS] KOOPAUHAT LIEHTPA CUCTEMBI MApaJUIEIIbHBIX CHIL.

37.PaBHOEHCTBYIOIIAsT CHJI TSDKECTH TBepaoro tena. [loHsTHEe UEeHTpa THKECTH
TBEpAOro Tesa. @opMyJibl AJi1 BBIYUCICHHS] KOOPAUHAT LIEHTPA TAAKECTH Tela.

38.0npenenenne KOOpAUHAT LIEHTPA TSKECTH OJHOPOJHOTO TBEPIOTO Tena (LEHTP
TSOKECTH 00beMa, IUIOIIAIH, JIMHHH ).

39.Crioco0bl  ompeneseHus] MOJIOKEHUsI LIEHTPOB TsDKECTU Ten (MHTerpUpOBaHUE,
CUMMETpHUS, pa30dHeHue, crnocod OTPULIATETbHBIX BECOB, SKCIIEPUMEHTAIIBHBIN C10C00).

IIkaJsia oueHUBaHUs 00y4YaIOUIErOCH HA co0ecel0OBAHMHU 10 pa3aeny 1

banabl
YpoBeHb 0CBOCHMSI MaTepHuasa pedTHHIOBOM
OLIEHKH
Teopetnueckoe cojiep’kaHue IUCIHUILUIMHBI OCBOCHO IOJIHOCTBIO, 0€3 MpoOenos, 9-10

HEOOXOJMMBIE TMPAKTUYECKHE HaBBIKM pPAOOTBI C MaTepHalioM  TOJTHOCTHIO
chopmupoBanbl. OOydYaOIIUNCA HCYEPIBIBAIOIIE, IOCIEI0BATENIFHO, YETKO |
JIOTUYECKH CTPOWHO W3JIaraeT Marepuang, yMEeT TECHO VBA3BIBATH TEOPHIO C
MPaKTUKOM, BIIAJICET PAa3HOCTOPOHHUMHU HABbIKAMU W TPUEMAMHU BBIITOJIHEHUS
MPaKTUYECKUX 3a/lad, MpPUYEM HE 3aTPYyIHSETCS C OTBETOM TMPU BHIOM3MECHEHUH
3aJaHuH.

Teopernueckoe coaepkaHue JUCHUIUIMHBI OCBOECHO MPAKTUYECKU IOJHOCTHIO, 7-8
oOydaromuiicss TpaMOTHO U M0 CYIIECTBY H3laraeT Marepuai, He J0omycKas
CYIIIECTBEHHBIX HETOYHOCTEH, MPABWJIBHO MPUMEHSIET TEOPETUUECKHUE TIOJIOKECHUS TIPH
pEIIeHNH TMPAKTUYECKUX BOIPOCOB U 3a/ay, BIaJeeT HEOOXOAUMBIMH HaBBIKAMH U
MIpUEMaMU UX BBITIOJTHEHUS.

Teopernueckoe copep)KaHue AUCIUIUIMHBI OCBOEHO YAaCTUYHO, OOYYaAIOIIUICSI UMEET 4-6
3HaHUS TOJBKO OCHOBHOTO Marepuaia, JOMyCKAaeT HETOYHOCTH, HEIOCTATOUYHO
npaBUIbHbIE (OPMYITUPOBKU, HAPYIICHHUS JIOTUYECKOW TIOCIEAOBATEIIBHOCTA B




U3JIOKEHUU MaTepuaia, HO TMpoOerabl HE HOCAT CYIIECTBEHHOIO XapakTepa,
HEOOXOUMBIC MPAKTUICCKUE HABBIKK PAabOTHI ¢ OCBOCHHBIM MaTEpHUaIOM B OCHOBHOM
c(OpMHUPOBaHbI, OJHAKO OOYYAIOIIMKCA HUCHBITHIBACT 3aTPyIHEHUS NpPU pPELICHUHN
MPAKTUYECKHX 3a7ad.

Teopetnueckoe coaepx aHHe IUCHUILUIMHBI OCBOEHO YAacTUYHO, OOy4arouuiics
JIOITYCKAeT CYIIECTBCHHBIC OIIMOKH, HE BHIUT B3aUMOCBSI3H TCOPUU C TPAKTHKOM,
HEOOXOUMbIE MPAKTUYECKHE HaBBIKKM pPabOThl HE CHOPMUPOBAHBI, OOJIBIINHCTBO
NPEyCMOTPEHHBIX pabodell TporpamMMoi JUCIHHUIUIMHBI Y4eOHBIX 3aJlaHuil  He
BbIMOJHEHO. HeoOxoauma  [ONOMHUTENbHAs  CaMOCTOSITENbHAas  paboTra  Haj
MaTepHaJIOM Kypca.

Pa3znen 2

I[JISI KOHTPOJII Ka4CCTBA 3HAHUM CTYACHTOB IIO pasacily 2 BBINOJHAIOTCA 4 pacdCTHO-

rpaduyueckue 3agaHusi, TPOBOJUTCS KOHTPOJbHAsh padoTa MO pa3feiny U YCTHBIH OIpocC.

KoMriektsl 3aad K BBIIOJHEHHUIO PACYETHO-TpaUUYECKUX 3aJaHUl TMPUBEIACHBI B

MCTOJUYCCKHX YKAa3aHUAX K BbIIIOJHCHUIO CaMOCTOSTEIILHOM pa60TBI N BBbIAAKOTCA Ha

MPAKTUYCCKHUX 3aHATHSAX.
IIpuMep KOMILIEKTA 32124 MO pa3aesy 2

MOMCHT BPpCMCHHU.

Tema 9
3adauu penpodyKmueHoz20 ypoeHs:
3agaya 9.1 3agaua 9.2
JlaHO ypaBHEHHWE IBKIKCHHUsS TOYKH X = sin(mt). Touka nBUXKETCS MO MPSAMOM C TMOCTOSITHHBIM

oo 2
Onpenenuts CKOPOCTh B OJIVDKANIIHIA ITOcIie Hadaa | yckoperueM a = 0,3 m/c”. Onpenenuts HadaIbHYIO
JBIO)KEHUS MOMEHT BpeMeHHU 1, Korja KoopAnHaTa X | CKOPOCTh TOUKH, €CIH 4epe3 6 CeKyH]I IMOocie Havana
= 0,5 M. Onpenenuts yCKOpEHHE TOYKHM B JTOT | IBUIKEHHUS CKOPOCTh TOUKH CTajla paBHOU 3 M/C.

3amaua 9.3 3amauya 9.4

ckopocth Touku Vo = 0. KakoBa Oymer ckopocTs|Bo3pocia c 3 10 5 km/c?
TOYKH B 3TOT MOMEHT BpeMeHH?

Touka nBrkeTcs Mo npsMoi ¢ yckopeHueMm @ =|  CKOJBKO CEKyHJ| JOJDKEH paboTaTh JBUTATElb,

2 N
0,5 m/c”. Omnpenenutb, 3a Kakoe BpeMsl OYAET |KOTOPbIH cOOOIIaeT pakere yckopeHue 3g, 4ToObl
npoiaeHo paccrossHue 9 M, ecam npu ty = O|ckopocTh pakeTsl B MNPSIMOJIMHEHHOM JBM)KEHUH

3amaua 9.5 3amaua 9.6

Onpenenuth TakXke CKOpOCTh Touku B 9ToT|= 0.
MOMEHT BPEMEHH.

3anaHbl ypaBHEHUs IBUKEHUS TOuku X = 2t, Y =|[Ipoekuus BeKTOpa CKOPOCTH TOYKM Ha OCb X Vyx =
1 — sin(0,1t). Onpenenuth Onwkaimuii MomeHT |2cos(nt). OmnpenenuTs KOOPAMHATY X; TOYKH B
BpEMEHH, Korja Touka nepeceyeT ocb OX.|MoMeHT BpemeHu 1 = 1 ¢, npu o = 0 KoopauHarta Xg

3amaua 9.7 3amaua 9.8

METpax, BpEMsI — B CEKYHax. B CCKYHax.
b

JlaHbl TPOEKIMK BEKTOpa CKOPOCTH TOYKH Ha JlaHbl ypaBHEHUS IBMXKEHUS TOUKH: X = 0,3t%, y =
KOOpAMHATHBIE OCH: Vy = 3t, Vy = 2t2, vV, = 2. 2t%. Omnpenenutb, B KakoW MOMEHT BpeMeH:m I
Onpenenuth MOIydb BEKTOpa YCKOPEHHsI B|YCKOpPEHHE TOYKHA paBHO 7 cm/c?
MOMEHT BpeMeHH l; = 1 ¢ W ero HampaBJICHHE |TaKK€ CKOPOCTh TOYKH B ATOT MOMEHT BPEMCHH.
(HampaBIsIIOIe KOCHHYCHI). PacctosiHus nanel B | KoopauHaTel X U Y 3aaHBI B CAHTUMETPAX, BpeMs —

Onpenenutsb

3agaua 9.9 3agaua 9.10

HaNpaBISAOIMM KOocuHycaMm). PacctosiHus naHbl B
MeTpax, BpeMsl — B CEKYHJIax.

[TonoxxeHne TOUYKM Ha TUIOCKOCTH ompenessiercs| Todka IBMKETCS TI0 OKPYKHOCTH COTJIaCHO
eé payc-BeKTOPOM 7 = 0,3t2T + 0,1t3]. | ypaBrenuio s = 0,5t° + 4t. HaiiTu monHOe ycKOpeHHe
OmnpenenuTh MOAY/Ib BEKTOPa YCKOPEHHs TOYKH B|TOYKM B MOMEHT BpPEMEHH, Korja e€¢ CKOpOCTb
MOMEHT BpeMeHH t; = 2 ¢ u ero Hampasienue (1o |gocturaet 10 m/c . Paguyc okpyxnoctu R =1 m.

3adauu peKoHCmpPyKmueHo20 ypoeus




3agaua 9.11 3agaua 9.12
KacarenpHoe yckopenue Ttouku a, = 0,2t Touka JBUXKETCSI TO OKPYXHOCTH COTJACHO
OnpenenuTh MOMEHT BpeMeHH 11, KOT/1a CKOPOCTh V|3aKoHY S = 5t — 0,4t%, Onpeaenutb MOMEHT BPEMEHH
TOYKHU AOCTHTHET BenmuuHbl 10 m/c, eciu mipu tp = 0|1y, mpu KOTOPOM HOPMAITLHOE YCKOPEHHUE TOYKHU @, =
cKopocTh TOukH Vo = 2 m/c. Kakoii myth mpoiizer |0, a Takke BETUYUHY MOJHOTO YCKOPEHUs ISl 3TOrO
TOYKA 32 3TO Bpemsi? MOMEHTA BPEMEHH.

3aoauu meopuecKozo ypoeHs

3agaua 9.13 3anaua 9.14
JlaH 3aKOH JBMKCHHS TOYKH 10 TpaekTopuu: S =| [lo OKpyKHOCTH, paguyc KOTOpod I = 7 M,
5t. OnpeeInTh Paguyc KPUBH3HBI TPACKTOPUM B|ABIKETCS TOYKA COMIACHO 3akoHy S = 0,3t

MOMEHT BpeMeHH tj, MmpH KOTOpoM HopmaibHOe |OmnpeaenuTs MOMEHT BpeMeHH 1, Mpu KOTOpOM
2 2

YCKOpPEHHE TOYKH 8, = 3 M/c”, a Takke BEJIMYMHY | HOpPMAIbHOE YCKOpEHHE TOYkdM a, = 1,5 m/c%, a

MOJIHOTO YCKOPEHHS TOYKHM B OTOT MOMEHT |TaK)K€ BEJIMYMHY IMOJHOTO YCKOPEHUS TOYKH B 3TOT

BPCMCHH. MOMCHT BPCMCHH.
Illkasa oneHUBaHUs 32124 M0 pa3aeray 2
Tpouent basuibl
BbInoJne- | 84-100 % | 66-83 % | 50-65% | 0-50 % N .
. . . . peiiTHHTOBO#
HUSl | 3ajaHMii | 3aJaHWil | 3aaHMil | 3agaHUi —
YpoBenb B
Sanatit pENpOAYKTHBHOIO | 6759 | 05,075 | 02505 | 0-0,25 0-1
YPOBHsI
3anaun
PEKOHCTPYKTUBHOT'O 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
Sanati - TROPUECKOTO | 55 g 152 | 07515 | 00,75 0-2,5
YPOBHS
HTtoro 0-5

IIpumep 3anpanns K pacyeTHO-TpaguYecKUM 3aJaHUAM 10 pas3jaeny 2
PI'3 K1. OnpeaesieHue CKOPOCTH M YCKOPEHUS TOYKH 110 3aJaHHBIM
YPABHEHUSIM ee IBHKeHUs (Tema 9)
[To 3agaHHBIM ypaBHEHUSM [BM)KEHUS TOYKH M TpeOyeTcsi yCTaHOBUTH BUJ €€
TPAeKTOPUH U JUIsl MOMEHTa BpeMeHH t = t; () HaliTu MooKeHHe TOYKU Ha TPAeKTOpUH, €
CKOPOCTb, MOJIHOE, KacaTeJbHOE M HOPMAJIbHOE YCKOPEHHS, a TAKXKE pPagnyC KPUBU3HBI

TPACKTOPHHU.
Homep YpaBpHeHHd [BH/KeHHI Bpemsa #,. ¢
Bap HAHTA x= x(t).cM v =vy({t), cMm
1 —2t7+3 —5t 0.5
2 dcos™( mt/3)+2 dcos ( wt/3)+2 1
3 —cos(mt™/3)+3 sm(mt™/3)—1 1
4 At+4 —4/(t+1) 2
5 2sin(mt/3) —3cos(mt/3)+4 1
6 3t7+2 —14t 0.5
7 3t7—t+1 5t°—5t/3-2 1
8 Tsi(mt /6)+3 2—Tcos(mt™/6) 1
9 —3/(t+2) 3t+6 2
10 —Acos(mt/3) —2sm(mt/3)—3 1




IIIkajia onleHUBAHNS PACYETHO-TPA(UIECKHUX 3aJaHUH 10 pa3aeny 2

Ne paGoTsI banibl pedTUHTOBOI
OlIEHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bonpocsl k codece0BaHUIO MO pa3aeny 2

1. KunemaTuka Kak pasfen TeopeTHuecko MexaHuku. OCHOBHBIE TMOHSATHUSA
KMHEMAaTHKU (CHCTEMa OTCYEeTa, TPACKTOPUS TOUKH, NPSIMOJIMHEHHOE W KPUBOJIUHEHHOE
JBUKEHUS TOYKH, PAaBHOMEPHOE M HEPABHOMEPHOE JIBJKEHHSI TOYKH, CKOPOCTb TOYKH,
ycKopeHue Touku). OCHOBHBIE 3a/1au KHHEMATHKHU.

2.CriocoObl 3a/1aHUs JBUKCHHS TOUKH: BEKTOPHBINA, KOOPAHMHATHBIN, €CTECTBEHHBIH.

3.0mpeneneHre CKOPOCTU U YCKOPEHHsS TOYKM IPU BEKTOPHOM CIOCO0E€ 3aJaHMs
JBH>KCHUSL.

4.0mpesenieHue CKOPOCTU U YCKOPEHUS! TOUKU MPHU KOOPAWHATHOM CIIOCOOE 3a7aHMsl
JBHKCHUSL.

5.0mnpenenenre CKOPOCTH U YCKOPEHUSI TOYKHU IPH €CTECTBEHHOM CIOCO0€ 3aJaHMus
nBrkeHus. EcrecTBeHHas cucTteMa KOOpAMHAT (KacaTedbHasi, HOpMallb, OMHOpPMAallb MU MX
OpThI) U E€CTECTBEHHBII TpeXrpaHHUK (COoMpHUKacarouascs, HOpMaldbHasA M CHPAMIISIOIIAS
m10ckocTh). LIeHTp u pagnyc KpUBU3HBI TPAEKTOPHUU.

6.Knaccupukanusa JBUKEHHMM TOUkM 1O €€ YCKOpeHUsM (IpSAMOJIMHEWHOE,
NPSAMOJIMHEWHOE PAaBHOMEPHOE, IPSMOJIMHEMHOE PABHOIEPEMEHHOE, KPUBOJIMHEWHOE,
KPHUBOJIMHEHOE PABHOMEPHOE, KPUBOJIMHEWMHOE PABHOIIEPEMEHHOE).

7IloctynarenbHoe IBHWKEHUE TBEpAOro Tena. Teopema O MOCTyNarelbHOM JBHKEHUU
Tena. 3aJjaHre MOCTYNATENIbHOTO IBU)KEHUS TeNa. Y paBHEHHE OCTYNATENbHOIO IBHKEHUS Tea.

8.BpamarensHoe [BIKEHWE TBEpAOTO Teia. YTOoJd TMOBOpOTa Tena. 3aJaHue
BpallaTeNIbHOIO JIBUKEHHUS TeJa. Y paBHEHHE BPAILATEIbHOTO IBM)KEHHS TBEPIOTO TEA.

9.VrnoBasi CKOPOCTh M YIJIOBOE€ YCKOpPEHHE Tena (Kak anreOpanvyeckue BEeJIUYUHbI),
COBEPILIAOILIETO BPAIATEIBHOE IBUKEHHUE.

10.YactHble ciyyau BpalaTelbHOrO ABWKEHUS Tesa (PaBHOMEPHOE U paBHOIIEPEMEHHOE
BpaiteHue). GopMyIibl i BBIYMCIIEHUS YTJIOBOM CKOPOCTH M yTJia TOBOPOTA.

11.0OnpeneneHue CKOPOCTH U YCKOPEHUS] TOUKU TeJa, COBEPILAOIIETO BpallaTeIbHOE
JBIDKCHHUE.

12.TIceBOOBEKTOPHI YTIOBOM CKOPOCTH U YTIIIOBOTO YCKOPEHHUS Tea.

13.BexTopHbI€ BbIpaX)eHHs! ISl CKOPOCTH, BPAIIaTEIbHOTO M LEHTPOCTPEMUTEIHHOTO
YCKOPEHUI TOYKH BpaLAIOLIErocs Tea.

14.1Tnockoe nBukeHWE TBepAoro Tena. CBOICTBA IUIOCKOTO ABWXKEHHUS. 3aJlaHHe
IUIOCKOTO JIBIKEHUS Tena (IJIOCKOW (Urypbl). YpaBHEHHUS IJIOCKOTO JBIKEHHUS Teja
(mockoit  ¢urypsel). PaznoxkeHue OBMKEHHS IUIOCKOM (UIYphl Ha TOCTYIATEIbHOE
JBUYKEHUE BMECTE C MOJIFOCOM U BpalllEeHUE BOKPYT MOJIIOCA.

15.Teopema 0 CKOPOCTSIX TOUEK TIOCKON (DUTYpBI U €€ CIEACTBUS.



16.IloHsiTHE MTHOBEHHOI'O LIEHTpa CKOPOCTEH IUIOCKOW (PUTypbl U TEopeMa O €ro
CYILIECTBOBAHUM U €TUHCTBEHHOCTH.

17 .IlpumeHeHre MTHOBEHHOTO LIEHTpa CKOPOCTEH K OMpEeNeIeHUI0 CKOPOCTEH TOYEK
IJIOCKOM (DUTYPBL.

18.Paznuunbie ciaydan onpeaeieHus MoJI0KEeHUs MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19.Teopema 00 yCKOpPEHHSIX TOUYEK MIOCKON (UTYPBHI.

20.ITonsiTne MraHOBeHHOTO 1IeHTpa yekopernuid (MLY) mtockoit purypsr.

21.CriocoObl onpe/iereHus MTHOBEHHOTO 1IEHTPa YCKOPEHUHN TII0CKOU (PUTYPBHI.

22.Cdepuueckoe IBUKEHUE TBEPAOTO Tea. YTIbl Diepa. YpaBHEeHUs cPepuuecKoro
JIBUYKEHUS.

23.MrHoBeHHasi OCh BpallleHHsl. Y paBHEHUE MTHOBEHHOM OCHU BpallleHUsI TBEPIOTO Tela
npu chepruyecKoM JABIKEHUH. YTIO0Bask CKOPOCTh U YTIIOBOE YCKOPEHHE Tela.

24.Omnpenenenne CKOPOCTEN U YCKOPEHUH TOYEK Tena MpH CPEpUIECKOM JIBHKECHUH.
Pacnpenenenue ckopocteil Touek Tena npu chepuueckom aABuxkeHuu. [Ipoekiuu ckopocTu
TOYKH T€JIa Ha OCH JIEKapTOBBIX KOOPJMHAT.

25.Pa3noxeHue ABMKEHUs CBOOOHOTO TBEPJIOTO Tea Ha MOCTYNATEIbHOE JIBUKEHHUE
BMECTE C IMOJIIOCOM U C(hepuuecKoe IBUKEHHE BOKPYI MOJIOCA. YPABHEHUS JBUKCHUS
cBoOoaHOrO Tena. He3aBUCMMOCTh BEKTOPOB YIJIOBOM CKOPOCTH U YTIJIOBOTO YCKOPEHHS
CBOOOJIHOTO TeJja OT BbIOOPA MOJIIOCa.

26.0mpenenenrne CKOPOCTEH U YCKOPEHHUI TOYEK CBOOOHOTO TBEPOTO Tela.

27.CnoxxHoe aABWKEeHHE TOYKHA. OTHOCHTENTBHOE, IEPEHOCHOe U a0CONIOTHOE
JBWKCHUS TOUKH. 3a/laHNe CII0KHOTO JABMKEHUS TOUKH.

28.TeopeMa 0 CIIO)KEHUH CKOPOCTEH.

29.Teopema o ciioxeHnH yckopeHuit (Teopema Kopuoinuca), KOpHOIMCOBO YCKOPEHHE.
Cnyyan OTCYTCTBUS KOPHOJIMCOBA YCKOPEHUSI.

30.CroxeHue MoCTyNnaTeNbHBIX TBUKEHHI.

31.CnoxeHue BpalleHHid TBEPIOTo Tejla BOKPYT MapauienbHbIX oceil. [lapa BparieHuil.

32.CnoskeHue BpaIleHU TBEPAOTO TeJla BOKPYT MEPECEKAIOIINXCS OCEH.

33.CnokeHre MOCTyNaTeIbHOTO U BpalaTeIbHOTO IBIKEHNUN. BUHTOBOE MBMIKEHNE.

34.00mmuii cirydai CI0KEeHHS ABHKSHUM TBEPIOTO Tela.

IlIkana oneHuBaHusI 00y4YaroUIerocs Ha codeceI0OBAHUHU 10 pa3jaeray 2

Bbauibl
YpoBeHb 0CBOEHMSI MaTepHuasa PpedTHHIOBOI
OIIEeHKH
Teopernueckoe coaepkaHHe AMCIHMILIMHBI OCBOEHO TMOJHOCTHIO, 0e3 mpobenos, 9-10

HGO6XOJII/IMI>IG HpaKTI/I‘-IeCKI/Ie HaBBIKHU pa60T51 C MaTepI/IaJ'[OM IIOJTHOCTBIO
chopmupoBanbl. OOydYaromuiicss HUCYEPIBIBAIOIIE, IOCIEIOBATEIbHO, YETKO W
JIOTUYECKH CTPOMHO M3JIaraeT MaTepual, YMEET TECHO YBSI3bIBaTb TEOPUIO C
HpaKTHKOﬁ, BJIagcCT paSHOCTOpOHHI/IMI/I HaBbIKAMHU U HpI/IeMaMI/I BBITTOJIHCHUA
MPAKTUYECKUX 3a7ad, NPUYEM HE 3aTPYAHSIETCA C OTBETOM MPHU BUIAOU3MEHEHUHU
3aJaHUMN.

Teopetnueckoe colepKaHUEe AUCUUILUIMHBI OCBOCHO MPAKTUYECKH IOJHOCTBIO, 7-8
oOyJaromuiicss TPaMOTHO W TIO CYIIECTBY WU3JlaraeT MaTepuaj, He JIOmycKas
CyHIeCTBeHHI)IX HeTquOCTeﬁ, HpaBHJ'H)HO HpI/IMerleT TeOpeTI/I‘IeCKI/Ie ITIOJIOKCHUS




IIpH pCUHICHUHN MPAKTUYCCKUX BOIIPOCOB U 3aja4, BJIaJACCT HGO6XOI[I/IMI>IMI/I HaBBIKaMU
1 IprEMaMi UX BbIIIOJIHCHUA.

TeopeTtnueckoe cofepKaHUE TUCHUIUIMHBI OCBOCHO YaCTUYHO, O0y4arouuiicss UMeeT
3HaHUS TOJBKO OCHOBHOIO Marepuaia, JIOMYCKAaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBWIbHbIE (OPMYIHPOBKM, HApPYIIEHUS JIOTUYECKOM MOCIEA0BATEIbHOCTH B
M3JIOKEHUU Marepuana, HO TMpoOeabl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HE0OXO0IUMBIE TPAKTUYECKHE HABBIKU PA0OTHI C OCBOCHHBIM MaTepUaioM B OCHOBHOM
chOpMUPOBAHBI, OJHAKO OOYYAIOIIMKCS HCIBITHIBACT 3aTPYJHCHHS TPH PEIICHUH
MIPAKTUYECKHX 3aJ1au.

4-6

Teopernueckoe copaepkaHue JUCHUILUIMHBI OCBOEGHO YACTUYHO, OOY4YarOIIUICS
JOMYCKAaeT CYIIECTBEHHBIC OUIMOKH, HE BUIUT B3aMMOCBS3M TEOPUHU C INPAKTUKOM,
HEOO0XO/MMBIE TPAKTUYECKUE HABBIKM PAaOOTHI HE C(HOPMHUPOBAHBI, OOJIBIIMHCTBO
IPEAYCMOTPEHHBIX pabdodyell NpOorpaMMON IHCHUUIUIMHBI Y4eOHBIX 3aJaHuil He
BeINIOJHEHO. HeoOxoauma  fomonHHUTENbHAas —caMOCTOSTENbHAs paboTa Hax
MaTepuaJIoM Kypca.

0-3

Pa3znen 3

JIns KOHTPOJIA Ka4eCTBA 3HAHUM CTYJICHTOB IT0 pas3Aeny 3 BBINOIHAIOTCSA 4 pacyeTHO-

rpa(bﬂqecxne 3alaHus, IMPOBOAUTCA KOHTPOJIbHAA pa60Ta IO pasacily u YCTHBIP'I OIIpoC.

KomruiekTel

3aJa4 K BBIIIOJIHCHUIO paC‘-IGTHO-l"pa(l)I/I‘-IeCKI/IX SaI[aHI/Iﬁ IIPpUBCACHLI B

MCTOANYCCKUX VYKa3aHHUAX K BBIIIOJHCHHIO CaMOCTOSITCJIbHOM pa6OTBI K BBIJAIOTCSA Ha

NPAKTUYECKUX 3aHSATHIX.
IIpuMep KOMILIEKTA 327124 MO pa3jaeiay 3

Tema 16

3adauu penpodyKmueHoz20 ypoeHs:

3amaua 16.1 3amaua 16.2

Teno maccoit m = 50 kr, moABeNIEHHOE HA TPOCE,
2
M/c”. OnpeenuTh CUITy HAaTSKEHHS TPoca.

Yron BeIpa3uTh B rpaaycax.

Herans maccoit m = 0,5 Kr CKOJB3UT BHHU3 IO
MOJTHUMAETCSl BEPTUKAIBHO ¢ yckopeHweMm a = 0,5|motky. Ilog kakum yrioM K TOPH3OHTaIbHOU
IJIOCKOCTH JIOJKEH PaCIioaraTbes JIOTOK, ISl TOTO
9TOGHI JICTAITb BUTANACH C YCKOPEHHEM a = 2 M/c%?

neiicrBuem cuibl F = 270t, koTopast HampaBieHa 1o
TOM ke npsamMoil. OmnpenenuTb CKOPOCTh TOYKH B
MoMeHT Bpemenu t; = 10 ¢, eciu npu top = 0
ckopocTh Vo = 10 M/c. Ompenenuth TakXke MyTb,
PO IeHHbIN TouKoM 3a 3TH 10 c.

V., atle 3amaua 16.3 3amaua 16.4
6 CKOpOCTh  JIBIDKCHHS TOYKH MarepuanbHasg TOYKa Maccol m 16 «xr
1 pd Maccod M = 24 Kr mo nOpsMOH | IBUXKETCS MO OKPYXHOCTH paguyca R = 9 M co
3 // 3ajaHa rpaguxkom ¢yHkuM V =|ckopoctbio V = 0,8 m/c. Onpenenuts MPOEKIHIO
? / v(t). Onpenenutsb MOAYJIb | pPABHOJEHUCTBYIOIIEH CHJI, IPWIOKEHHBIX K TOYKE,

PaBHOJEHCTBYIOIIEH CHJI, | Ha TVIABHYIO HOpPMaJjlb K TPA€KTOPHH.
"7 7Y he peficTBYOMMX HA TOUKY.

3anaua 16.5 3anaua 16.6
MarepuanpHas TOuka Maccod m = 900 kr Onpenenuts myTh, NPONAECHHBIN MaTEpUAIBLHON
JIBUKETCS TI0 TOPH3OHTAIBHOH MPsAMOW  IMOJ | TOYKOW Macco M mo ocu OX 3a 1 C, ecnm oHa

NBIDKETCS TOJ JEHUCTBHEM CHIBI Fy = 12mt>. B
MoMeHT BpeMmeHu fp = 0 koopamHarta Xo = 3 M
CKOPOCTH Vo = 6M/C.

3adauu peKoHCmpPyKmueHo2o ypoeus

3agauya 16.7
wt MarepuanbHas Touka M
P Maccod M JBWKETCS BJIOJb
/',7777;73/77_77-7 ropu3oHTanbHOH ock OX moj
" neiictBueM cuiel F = 2m(x +
1). OnpenenuTh CKOPOCTh U

3apaua 16.8
Ha marepuansHyto Touky maccod m = 20 kr,
KOTOpasi JBUXKETCA MO TOPU3OHTAIBHOM MpPsSMOM,
JIEUCTBYET CUJia COMPOTHBICHUS R = 0,2v2. 3a
CKOJIBKO CEKYH]I CKOPOCTh TOUYKH yMEHbIIUTCS ¢ 10
q0 5 m/c? Kakoil myTeh mpolaeTr Touka 3a 3TO




YCKOPEHHE TOYKM B MOMEHT BpPEMEHH, KOTJa ee
KoopauHara X = 0,5 M.

Bpemsi?

3anaua 16.9
Onpenenutb cKopocTh TOUku M
KOHHYECKOTr0 MAasTHHKA, KOTOPBIH
npu pmuHe HUuTHE OM = 1 M,
ONHMCHIBACT KOHYC C YIVIOM IpH
BepIIMHE 0 = 45° .

3anava 16.10
MarepuanbHas Touka M maccoit m
= 6 Kr nmepeMemiaerci B
FOPU30HTAJIBHOM  IUIOCKOCTH IO
KPUBOJIMHEHHOW  TPACKTOPUU  MOJ
cuibl  F 8 H. Omnpenenuts
KacaTeJIbHOE YCKOPEHHE TOUKH.

NENCTBUEM

3adauu meopuecKkozo ypoeHs

3agaua 16.11
Teno maccoit m = 20 Kr nmagaer 1o BEPTUKAJH,
cuja CONpOTHBJICHUS Bo3ayxa R O,O4V2.
Onpenenuth MaKCHMAaIbHYH CKOPOCTh TaJCHUS
Tea.

3agaua 16.12
ITo HakJIOHHOM IJIOCKOCTH H3

2

_ COCTOSHHSI ~ TIOKOSL ~ HAUMHACT
&. CKOJIB3UTH TEJIO Maccoit M = 1 kr.
OnpenenuThb MaKCUMAaJIbHYIO

CKOPOCTH  Tela, €CIM CHJIAa  COINPOTUBJICHHUS

newxeauro R = 0,08v.

IIpuMep 3agaHus K pacyeTHO-TpapuyecKuM 3aJaHUAM 110 pa3aeny 3
PI'3 1. UnTerpupoBanne 1udepeHHaTbHbIX YPABHECHUH IBUKECHHUS
MaTepHaJibHOM TOUKkH (Tema 17)
Martepuanbnas Touka M maccoit m, moyiyuuB B TOYKe A HaYdaJbHYIO CKOPOCTBH Vo,

JBUKETCS B M30THYTOM TpyOe ABC, pacronokeHHO# B BEpTUKAIBHON TUIOCKOCTH. Y UYaCTKH

TpyObl MM 00a HAKJIOHHBIE, WIM OJWH TOPU3OHTAJBHBIM, a APYrod HAKIOHHBIMA. YTON
HakJIoHa TpyObl o = 30°. Ha yuactke AB Ha mMarepuaabHyIO TOUKY ACHCTBYET CHJIA TSHKECTH
P, mocrosHHas cuna Q (ee HampaBlieHHE YKa3aHO Ha PUCYHKE) U CHUJIa CONPOTHUBIIEHUS
cpenbl R, 3aBucsmas oT cKOpOCTH V rpy3a M HalpaBjeHHas NPOTUB JABUXKEHUA. TpeHuem

rpy3a o TpyOy Ha yuactke AB npenebpeus.

B Touke B marepuanbHas Touka, HE M3MEHsISI BEJIMUMHBI CBOSH CKOPOCTH, MEPEXOUT Ha

yaactok BC TpyOsl, r/1e Ha Hee IeHCTBYeT cuiia TsbkecT P, cuma tpenus (ko3 puimeHT TpeHus
rpy3a o TpyOy f=0,2) u nepemennas cuina F, mpoekims kotopoii F, Ha 0Ch X JaHa B Ta0JIHIIC.

N3BectHo paccrosinue AB = | mnm Bpems um JBroKeHHsS OT TOYKHM A 10 Touku B.
TpeOyercs HalTH 3aKOH JBMKCHHUS MaTepHaIbHOM ToUYkH Ha ydacTtke BC: X = x(t).
Ne Ba- | Puc. m Vo, Q, R, u [, 1, Fy,
pHUaHTa (K1) M/C H H M C H
1 1 4.5 18 9 uv 0,45 - 5 3sin2t
2 2 3 32 4 ur? | 0.8 | 2.5 - -Scosdt
3 3 2 2 2 uv 0,4 - 2,5 2sindt
4 4 6 14 18 | ur” | 0.6 5 - -3cos2t
5 5 1.6 18 4 uv 0.4 - 2 dcosdt
6 6 1,2 22 2 ,uV: 0.8 0,5 - ot
7 7 2 5 2 ur 0.4 - 2.5 2sindt
8 8 2.4 12 6 uv? | 048 | 1.5 - 6t
9 9 1,8 15 6 uvr 0,3 - 3 ot?
10 10 4 12 12 | w77 | 08 | 25 - -8cosdt
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IIkana oueHUBaHHUA PacyeTHO-TPA(UUECKUX 3aJaHUI M0 pa3aeay 3
Ne padoTeI Bajbl pedTHHIOBOM
OI€HKH

il 2
A2 2
3 2
A4 2

Hroro 8

Bonpocsl k codecegoBanuio mo pasaenay 3

1. JlunamMuka Kak paszesl TeopeThudeckor mMexaHuku. OCHOBHBIE TOHSTHS JTUHAMUKH
(mpocTpaHCTBO M BpeMs, MaTepHallbHOE TeNO, CUja, MHEPTHOCTh Teja, macca Tela,
MarepuaibHas TOUKa, CHCTEMa OTCUETA).

2.3akonbl nuHamuku  ([amunes-Heiorona) wmatepuansHoit  Touku. [loHsiThe
MHEPUHUAIBHOW CUCTEMBI OTCUETA.

3./IBe oCHOBHBIC 3a1a41 TUHAMUKH TOYKHU.

4.OCHOBHBIE BHU/IbI CHUJL.

5. Iuddepenuranbuple ypaBHEHUS! JBMXKEHHS CBOOOJHOM TOYKM (B BEKTOPHOM,
KOOPJAWHATHOMN U eCTeCTBEHHOH (hopme).

6.Ilopsiiok pelieHust IpsIMOM 3a/1aun TUHAMUKUA TOYKH.

7.Pemenne oOpaTtHOM (OCHOBHOM) 3a/aud JUHAMUKH TOYKH TPH TPSIMOJIUHEHHOM
JBH>KEHUU.



8.Pemienue o06patHoO 3a1a4K TMHAMUKY TPU KPUBOJIMHEHHOM JABMXKEHUHU TOYKHU.

9.HecBoOoaHoe nBmkeHHEe MarepuanbHOW TOYKU. OCHOBHOE ypaBHEHHE IUHAMUKH
HECBOOOHOM TOUKH. JIBHKEHHE TOYKHU I10 3aJaHHON HEMOABHUKHON KPHUBOM.

10.0OtHOCUTENBEHOE NBIKEHHE TOYKU. [IoHSATHE MEpEeHOCHOW M KOPHOJMCOBOM CHII
WHEPLUU TOYKH.

11.BausiHue BpamieHus: 3eMJId Ha PABHOBECUE U IBHXKEHHE TEJl.

12.CBoOOIHBIE KOJICOAHUS TOUKH.

13.CBoOOIHbIE KOJIEOAHNS TOUKU IPU HATMYUHU TPEHUS CKOJIbKEHUS.

14.CBoOo/iHbIE  KOJEOaHMsT TOYKM TPH  JIMHEHMHO-BSI3KOM  CONPOTHBIICHUH.
ATNeproInYeCcKOe IBUKEHUE TOUKHU.

15.BeIHyXIeHHBIE KOJIeOaHUS TOYKH.

16.BeiHyXeHHBIE KOJICOaHHs TOYKHU MTPU HATUIUH JTUHEHHO-BS3KOTO COMPOTUBIICHUS
cpeabl. AIEpUOINYECKOE IBUKEHUE TOUKHU.

17.51Bnenue 6ueHuii. SIBjeHue pe3oHaHca.

18.Mexannueckas (MarepuanbHas) cuctema. Knaccudukarms cui, IeHCTBYIONUX HA
MEXaHHUYECKYI0 cucteMy. OCHOBHBIE CBOMCTBA BHYTPEHHUX CHUJI.

19.luddepenirianbabie ypaBHEHMs! IBIXKCHHSI MEXaHUUECKOU CHCTEMBI.

20.Macca mexannueckoi cucteMbl. LleHTp Macc MexaHW4uecKo cucTteMbl. DOpMYyIIbI
JUTSl BBIYUCIIEHUSI KOOPAUHAT LIEHTPAa MAcC CUCTEMBI.

21.MOMEHT WHEPIIMH MEXaHHMYECKOW CHUCTEMBI W TBEPJIOTO TeJIa OTHOCHUTEIHHO OCH.
Pannyc nHepuyu. Beraucnenne MOMEHTOB HHEPIIMU TPOCTEUIINX TEIL.

22.Teopema 0 MOMEHTaX HWHEPLUUH OTHOCHTEIHHO MapajIeNbHBIX Ocel (Teopema
I'oitrenca-1lIteitnepa).

23.1lenTpoOeKHBIE MOMEHTBHI HMHEPIMH. IJUIMIICOUJ WHEpUuU. [JIaBHBIE OCH U
[JIABHBIE MOMEHTHI UHEPIUU.

24 BprynciieHre MOMEHTA HHEPIIUHA TBEPJIOTO Tela OTHOCUTEIBHO MPOU3BOJIBLHON OCH.
[TonsiTHE O TEH30pE MHEPIIUHU.

25.Teopema 0 IBIKEHUM IIEHTpAa MacC MEXaHMYECKO cucteMbl. CIeACTBHs, 3aKOH
COXpaHEHUS ABUKEHUSI IIEHTPa Macc.

26.Konu4ecTBO ABMKEHHUS MaT€pUATBLHOM TOUKH. DJIEMEHTApHBIA HMITYJIbC CHIIBL.
Mty ibC MMOCTOSTHHOM M MIEPEMEHHOW CHIIBI 3a JTAHHBIN MPOMEXKYTOK BpeMeHHU. Teopema 00
MMIYJILCE PABHOACHCTBYIOIIEH.

27.TeopeMa 00 W3MEHEHMHM KOJIMYECTBA [BIDKCHUS MaTepUaIbHON TOUYKH (B
muddepeHuranbHON U HHTETpaibHOU (popme).

28.KonmuuecTBo JABMXKEHUSI MEXaHUUYECKOW cuctembl. TeopemMa 00 U3MEHEHUU
KOJINUECTBa JIBM)KCHHUSI MEXaHWYECKOW cuctembl (B IuddepeHInabHON W HMHTErpabHOU
dbopwme). CriencTBus, 3aKOH COXpPAHEHUS KOJIMYECTBA JIBIXKCHUSI MEXaHUYECKOW CUCTEMBI.

29.MOMEHT KOJINYECTBA JBWKEHUS MaTePUATHHONU TOYKH.

30.Teopema 06 U3MEHEHNN MOMEHTA KOJIMUECTBA JBUKEHUS MaTePUATHLHOU TOUKH.

31.KuneTnuecknii MOMEHT MEXaHUYECKON CUCTEMBI.



32.TeopeMa 00 HU3MEHEHUHM KHHETHUYECKOTO MOMEHTAa MEXaHUYECKON CHCTEMBI
(treopema MoOMeHTOB). CneAacTBUsA, 3aKOH COXPAHEHUS KHUHETHMYECKOr0 MOMEHTa
MEXaHUYECKOM CHCTeMbl, HEOOXOJUMbIE YCIOBUS paBHOBECHUS JIO00N MeXaHHYeCKon
CUCTEMBI.

33.PaboTa moCTOSIHHOM CHJIBI Ha IPSIMOJIMHEWHOM TIEpEMEIICHUN.

34.Pabora mepeMeHHOW cwibl (OOmuMil ciydail). Berumcnenwe paboTel dYepes
KpUBOJIMHENHBIN uHTerpan | pona.

35.0neMeHTapHasi pabota cuibl. BerunciieHne paboThl uepe3 KpUBOJWHEHHBIM
unrterpain |l pona.

36.Teopema o paboTe paBHOJAEHCTBYIOIICH.

37.Pabota mocTossHHOW CHJibl TpeHus. PaboTa cuiibl TsbkecTH. PaboTa CHiTbl yIIpyrocTH.
DOnemeHTapHbIe CBeJIeHUs 00 MeanbHbIX CBs3sX. PaboTa peakim nneaabHOM CBS3H.

38.MommHocTh cuitbl. KoadhumueHT moae3Horo AeiHCTBUS MaITuHBI.

39.KuneTrueckast SHEprHsl MaTepUabHON TOUKH. TeopeMa 00 M3MEHEHHH KMHETHUECKON
SHEPruv MaTepUAIbHON TOUKH (B MU depeHIMaIbHON U UHTETPATBbHON (hopMe).

40.KuneTtndeckasi sHEPTrys MEXaHUYECKON CUCTEMBI U CIIOCOOBI €€ BBIUUCIICHUS.

41.BoluucieHne KMHETUYECKOW SHEPIHH TBEPAOIrO Tella B PAa3IMUHBIX CIIy4asX €ro
JIBUYKEHUSL.

42.PaboTa 1 MOITHOCTh CHJI, IPHJIOKEHHBIX K TBEPAOMY TNy, IPU MOCTYNATEIILHOM H
BpalaTeJIbHOM JBUKEHUSX.

43.PaboTa CWII TSHKECTH MEXAaHMYECKOW CHCTEMBI M TBEPJIOTO Tea.

44 PaboTa BHYTPEHHUX CHJI TBEPJOro Tela.

45.Teopema 00 W3MEHEHUM KHHETHYECKOM DHEPrUM MEXAHMYECKOW CHCTEMBI.
Teopema 00 W3MEHEHUHM KUHETUYECKOW PHEpruu TBepjoro tena. Ciydail MeXaHWYECKOH
CUCTEMBI C HE U3MEHSIOIUMUCS CO BPEMEHEM HJ1€aJIbHBIMU CBSA3SIMHU.

46.IToTenmanpHas SHEPTHs. BhlUKMCICHNE MOTEHIIMATLHOW DHEPTUH MEXaHWYECKON
CUCTEMBI M TBEPJOTO Tea.

47.3aK0H COXpaHEHUs OJHOM MEXaHUYECKOW SHEPTHH CUCTEMBI.

48.[Tludpepenmanpable ypaBHEHHS MTOCTYNATEIHHOTO IBUKSHHS TBEPAOTO Tela.

49. ludbdepennmanbHoe ypaBHEHHUE BpaIaTEIIbHOTO IBUYKEHUS TBEPJIOTO Tea.

50.Inddbepennmanbabie ypaBHEHUS TIIOCKOTO JIBHXKCHHS TBEPJIOTO Tea.

51.JIuddepentmanbabie ypaBHEHUS CHEPUIECKOTO ABUKEHUS TBEPAOTO TEa.

52. JIluddepenimanbHbie ypaBHEHUS JBUKEHUS CBOOOTHOTO TBEPAOTO TENa.

53.Cuna wuHepuuu MarepuaibHol Touku (mo JlamamOepy). LlenTpoOexHas wu
KacaTelibHasi COCTaBIstoIMe cuiibl uHepuuu. [punimun JJanambepa 115t TOUKH.

54 ITpunnun Jlasambepa 111 MEXaHUYECKON CUCTEMBI.

55.I1puBeeHuEe CUil UHEPIIMM MEXAHUYECKOW CUCTEMBbI (IJIaBHBIA BEKTOP U TJIABHBIN
MOMEHT CHJI UHEPITUU MEXaHUYECKON CUCTEMBI).

56.ITpuBeaeHue CHII MHEPITUU TBEPOTO TeJa B Pa3IMYHBIX CIIydasiX €ro JBUKEHUS.



S7.JluHamMuYecKkue peakluu, NEeHWCTBYIOIIME Ha OCh Bpamaromierocs tena. Ciydait
BpalleHUs TBEPAOrO0 Tejla BOKPYr €ro TIJaBHOM IEHTPAJbHOM OCH  HMHEPIHUH.
VYpaBHOBeIMBaHNE BPALIAIOIIUXCS TEll.

58.0cHOBHbIE MOHATHS U OMpeesieHns Teopur yaapa. OCHOBHOE ypaBHEHUE TECOPUU
ynapa. [lomymienus teopuu yaapa.

59.06mme TeopemMbl TEOpHH yaapa.

60.Y nap mapa o HemoABIKHYIO MTOBEPXHOCTh. Koad purmeHT BoccTaHOBIIEHNS.

61.I1psmoii eHTpaIbHBINA yaap ABYX Tedl. [IpeaensHbie ciyyan.

62.I1oTeps KHHETUYECKOM SHEPTUM MPU HEYIIPYroM yaape nByx tein. Teopema Kapho.

63.Y nap o Teiny, UMErOIIEMY HETIOJBUKHYIO OCh BpaiieHus. Llentp ynapa.

64.Cesi3u u ux ypaBHenus. Kiaccudukanus cBsizeil.

65.Bo3MoskHbIEe  (BHUpPTyaldbHBIE) TMEPEMEIIECHUSI TOJOHOMHOM cHCTeMBbl. Ywucio
cTeneHel cBOOO bl TOJIOHOMHOM cucTeMbl. [IpUHIINIT BO3MOKHBIX MTepEMENICHUH.

66.1IpuHIIMTT BO3MOXKHBIX TEpPEMEIeHUH B Ciy4yae ABWKEHHS cucTeMmbl. OOriee
ypaBHEHUE THHAMUKH.

67.0060011eHHBIE KOOPAUHATHI U 0000IIIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

68.0600meHHbIe cuiibl. O0IIee ypaBHEHHE TUHAMUKHI B 000OIIIEHHBIX CHUJIaX.

69.Y cioBust paBHOBECHS CUCTEMbI B 0000IIIEHHBIX KOOPUHATAX.

70.0npenenenne OOOOIICHHBIX CHJI B CHUCTEMax C OJHOM W JBYMS CTENEHAMHU
CBOOO/EL.

71.Jlupdepenumanbiple  ypaBHEHHsS]  JABMKEHUS  MEXAaHUYECKOM CHCTEMBI B
00001IeHHbIX KoopauHaTtax (ypaBHeHus Jlarpanxka BToporo popa). Kunernueckuit
MOTEHLHAJ.

IlIkana oneHuBaHusI 00y4YaroUIerocs Ha codeceI0BAHMH 10 pa3aeay 3

banabl
YpoBeHb 0CBOEHMSI MaTepHUaJia peiTHHIOBOI
OLIEHKH
Teopetnueckoe coaep:kaHHe AUCHUILTUHBI OCBOEHO MOJIHOCTHIO, 0e3 mpoOeroB, 9-10

HEOOXOJMMBIE TPAKTUYECKUE HABBIKM pPabOTBI € MaTepHAOM TOJHOCTHIO
chopmupoBanbl. OOydaromuiics HCUEPBIBAIONIE, MOCIEAOBATENbHO, YETKO H
JOTUYECKH CTPOMHO WU3JIaraeT MaTepuaj, YMEET TECHO YBS3bIBATh TEOPUIO C
MIPAKTUKOW, BIAJAEET PA3HOCTOPOHHUMH HABBIKAMHU M IPUEMAMHU BBIIIOJIHEHHUS
MPAKTUYECKUX 3a7ad, MPUYEM HE 3aTPYIOHSAETCS C OTBETOM MPH BUIOU3MEHECHHUH
3aJaHuH.

TeopeTnueckoe coaepKaHW€ ITUCHHUIUIMHBI OCBOCHO MPAKTUYECKH MOJHOCTHIO, 7-8
oOyJaromuiicss TpaMOTHO M TO CYIIECTBY H3JlaraeT Marepual, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABWIBHO MPUMEHSET TEOPETUUYECKHE IMOJIOKEHUS
OpU PEIIeHWH TPAKTUYECKUX BOIMPOCOB H 3a/ady, BIaJeeT HEOOXOIUMBIMH
HaBBIKAMH M TPUEMAMHM MX BBITIOJIHEHUS.

Teopernueckoe coaepKaHHe TUCIHUIUIMHBI OCBOCHO YAaCTHYHO, OOYYaroIIHiics 4-6
UMEeT 3HAHUS TOJBKO OCHOBHOTO MaTephayia, JOMYyCKaeT HETOYHOCTH,
HEJOCTATOYHO  MpPaBHIIbHbBIE GOpMYTUPOBKH,  HApYIIEHHs  JIOTHYECKOH

MOCNIEIOBATEIbHOCTH B W3JIOKEHWM Marepuaiga, HO TMpoOenbl He HOCST
CYIIECTBEHHOTO XapakTepa, HEOOXOIWMbIe TMPAKTUYECKHE HABBIKU paboOThl ¢
OCBOCHHBIM MAaTE€pUajJIOM B OCHOBHOM C(HOPMHUPOBAHBI, OJHAKO OOYYAIOIIHICS
WCTIBITHIBACT 3aTPYIHEHUS IPH PEIICHUU PAKTHUECKUX 3a/1a4.




Teopernueckoe coaep)aHWe MTUCIUIUIMHBI OCBOEHO YaCTUYHO, OOYYaIOIIHUUCS 0-3
JIOITYCKAeT CYIIECTBEHHBIC OIIMOKH, HE BUIUT B3aUMOCBSI3U TEOPHH C MPAKTUKOM,
HEOOXOAMMBIC TPAKTUYECKHE HABBIKM pabOTHl HE CPOPMHUPOBAHBI, OOJBIIMHCTBO
MPEAYCMOTPEHHBIX paboyell MporpaMMol JTUCHUIUIMHBI Y4EOHBIX 3aJaHuNl He
BbIMOJHEHO. HeoOxonuma JomoNHUTENbHAs caMoOCTosITeNbHAs paboTa Haj
MaTepuajioM Kypca.

OueHouHbIe CPeACTBA IS IPOMEKYTOYHOM ATTECTANMHU
Bonpocel k 3xk3amMeHy
1.Cratuka Kak pasfen TeopeThuecKol MexaHUKU. OCHOBHBIE MOHSATHUS CTaTUKU

(paBHOBEcHE Te€na, CWia, JHWHUS JEHCTBHUS CHJIbI, CHCTEMa CHJI, CBOOOJHOE TEJo,
SKBUBAJIEHTHBIE CHUCTEMBI CHJ, pPABHOJACWUCTBYIOIIAs CHUCTEMbI CHJI, YpPaBHOBEIICHHAS
CUCTEMA CUJI, YPABHOBEIIMBAIOIIAs cuja). /[Be OCHOBHBIE 3a/1a4M CTATUKH.

2.AKCUOMBI CTaTUKH U UX CJIEJICTBHUS.

3.I1onsTs HECBOOOTHOTO Tela U CBsizel. Pasjienenue cui Ha aKTHUBHBIE CUJIbI U PEaKIUi
cBsi3el. AKcroMa (TIPUHIIMIT) OCBOOOKIaeMOCTH. OCHOBHBIE BUJIBI CBSI3EM U X PEAKIIUH.

4.Cuctema cxonsaumxcs cui. TeopeMa 0 paBHOAECHCTBYIOUIEH CUCTEMBI CXOASIINXCS
cui. ['eomerpruueckuii u anredOpandeckuid crocoObl ONpeAeNIeHNs] PABHOAEHCTBYIOLIEH.

5.YcnoBusi paBHOBECHS CHCTEMBI  CXOIAIIMXCS CWI. l'eoMerpuueckas U
anreOpanueckast pOpMbI YCIIOBHUIT paBHOBECHS] CUCTEMBI CXOISIIIIMXCS CUII.

6.Teopema 0 paBHOBECHH TPEX HEMAPAIIEIbHBIX CHIL.

7.CrnoxeHue AByX NapajijieIbHBIX CHIL

8.ITapa cui. MomeHT napsl (Kak BEKTOD).

9.Teopembl 00 SKBUBAJICHTHOCTH U CJIOKEHUU T1ap U UX CIICACTBUS.

10.Teopema o mpuBEIEHUN CUCTEMBI AP K MPOCTEHIIIEMY BUTY.

11.YcnoBue paBHOBECHUSI CUCTEMBI Tap.

12.MOMEHT CHJTBI OTHOCHUTEIILHO TOYKH (KaK BEKTOP).

13.B3auMoCBs3b MOMEHTA TTapbl U MOMEHTOB CHJI TIaphl OTHOCUTENIBHO MPOU3BOIBLHON
TOYKH.

14.Jlemma o mapajielbHOM TiepeHoce cuiibl (Jemma IlyaHco o MpuBeACHHM CUITBI K
JTAHHOMY LICHTPY).

15.1ToHsATHS TJIAaBHOTO BEKTOpAa M TJIAaBHOTO MOMEHTA CUCTEMbl CHJI. AHAJTUTHYCCKUM
croco0 ornpeeneHys rIaBHOr0 BEKTOpa U IJTaBHOIO MOMEHTA CUCTEMBI CHIL

16.0cHoBHast Teopema ctatuku (Teopema IlyaHco O TpUBEIEHUM CHCTEMBI CHI K
JTAHHOMY IIEHTPY).

17.YactHble ciydan IPUBEICHUS IPOU3BOIBHON CUCTEMBI CHUJL.

18.YcnoBust paBHOBECHS IMTPOU3BOJIBHOM CHCTEMBI CHII (TEOpeMa).

19.Teopema BapunboHa 0 MOMEHTE paBHOJICHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIHHO
TOYKH.

20.ITonsitue miockoi cuctemsl cui. [IpuBeneHne Mpou3BOJIBHON TUIOCKOW CHUCTEMBI
CHUJI K mpocTeriiemMy Buy. OCHOBHBIE CBOMCTBA IIJIOCKOM CUCTEMBI CHUJIL.

21.MOMEHT CWJIbl OTHOCUTEIBHO TOUKH (Kak ajire0panyeckasi BeIMUMHA).

22 .MomeHT maphbl (Kak ajareOpandeckas BeIMIrHa).



23.YcnoBusi paBHOBECUs] TMPOU3BOJIBHOM TIJIOCKOM CHUCTEMbl CHJI. Y PaBHEHHS
paBHOBECHUS MPOU3BOIBHON IJIOCKON CUCTEMBI CUJI (TpU (HOPMBI).

24.Y cnoBue paBHOBECHS phlyara.

25.YcioBre yCTOMYMBOCTU TBEPAOro Teia MHpu omnpokuabiBanuu. Kosdduiment
YCTOWYHUBOCTH.

26.ITonsiTHe TpeHUsI, BUIBI TPSHUS. 3aKOHBI TPEHUS CKOJILKCHUS.

27 .Peakium HewIeaIbHBIX (IIIEPOXOBATHIX) CBs3eH. YToJ Tperus. Konyc TpeHwus.

28.PaBHOBecHe NMPU HATUYUU TPEHUS CKOJIBKCHUS.

29.Tpenue kaueHus. PaBHoBecre py HATMYUU TPEHUS KAUCHHUSI.

30.IToHsiTHE MOMEHTA CUITBI OTHOCUTEIBHO OCH.

31.B3auMOCBs3b MOMEHTA CHUJIbI OTHOCUTEIBHO OCH U MOMEHTA CHJIbI OTHOCHUTEIHHO
TOYKH HA 3TOU OCH.

32.AHamUTHYECKOE OMNpeJeleHne TJaBHOTO BEKTOpa © TJABHOTO MOMEHTa
MIPOCTPAHCTBEHHON CUCTEMBI CHIL.

33.YpaBHeHUS paBHOBECHS MTPOU3BOIHBHON MMPOCTPAHCTBEHHONW CHCTEMBI CHIL.

34.Teopema BapuHboHa 0 MOMEHTE PaBHOJICHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIHHO OCH.

35.I1oHsiTHE cHUCTEMBbI TapaJlieIbHBIX cUil. TeopeMa 0 paBHOACHCTBYIOIICH CHUCTEMBI
MapasuiesIbHbIX U OAMHAKOBO HAMPABICHHBIX CHJL

36.JlonATHE 1EHTpa CHUCTEMBI TapaUIETbHBIX cul (Teopema). DopmMynsl s
BBIYMCIICHUS] KOOPAUHAT LIEHTPA CUCTEMBI MApaJUIEIIbHBIX CHIL.

37.PaBHOEHCTBYIOIIAsT CHJI TSDKECTH TBepaoro tena. [loHsTHEe UEeHTpa THKECTH
TBEpAOro Tesa. @opMyJibl AJi1 BBIYUCICHHS] KOOPAUHAT LIEHTPA TAAKECTH Tela.

38.0mpenenenre KOOpAUMHAT IEHTPA TSKECTH OJHOPOJHOTO TBEPJAOTO Teia (LEHTP
TsOKEeCTH 00beMa, TIIOMAIH, IMHUN ).

39.Criocobbl  ompesesieHnsl TOJIOKEHUSI IEHTPOB TsDKECTH Tel (MHTErpupoOBaHUE,
CUMMETpHUS, pa30dHeHue, crnocod OTPULIATETbHBIX BECOB, SKCIIEPUMEHTAIIBHBIN C10C00).

40. KunemaTnka Kak pasmea TeopeTHdecKkoi MexaHukd. (OCHOBHBIE TIOHSTHS
KMHEMAaTUKU (CUCTEMa OTCUeTa, TPACKTOPHUS TOYKH, MPSAMOJUHEHHOE U KPUBOJUHEHHOE
JBIKCHUS TOUYKH, PABHOMEPHOE W HEPABHOMEPHOE JBUKEHUS TOYKU, CKOPOCTh TOYKH,
ycKopeHue Touku ). OCHOBHBIC 3a/]Ja4l KHHEMAaTHKHU.

41.CriocoObl 3a1aHUs IBM)KCHUS TOUYKH: BEKTOPHBIN, KOOPIUHATHBIN, €CTECTBEHHBIN.

42.0mpeenieHne CKOPOCTH M YCKOPEHHUS TOYKH TMPU BEKTOPHOM CIOCOOE 3ajaHus
JBH>KCHUSL.

43.0mnpenenieHre CKOPOCTH M YCKOPEHHUS TOUKHU MPU KOOPJIMHATHOM CIIOCO0€ 3adaHus
JBHKCHUSL.

44.0Onpenenenre CKOPOCTH U YCKOPEHHUSI TOYKU MPU €CTECTBEHHOM CIOC00e 3aAaHus
nBkeHus. EcrecTBeHHas cucTteMa KOOpAWHAT (KacaTeiabHas, HOpMallb, OMHOPMaIb U UX
OpThl) U €CTECTBEHHBIM TPEXTPAHHHUK (COMPHUKACAIOIIASCS, HOPMaJbHAs U CHPSMIIAIONIAS
MI0CKOCTH). LIeHTp U paanyc KpUBU3HBI TPACKTOPUHU.



45 Knaccudukamuss JIBMKEHUH TOYKM 10 €€ yCKOpeHusM (NPSIMOJUHEHHOE,
NpsIMOJIMHEHOE PaBHOMEpPHOE, MPSMOJIMHENHOE paBHONEPEMEHHOE, KPUBOJUHEHHOE,
KPUBOJIMHEIHOE paBHOMEPHOE, KPUBOJIMHEIHOE PAaBHOIIEPEMEHHOE).

46.I1ocTynarenbHoe JABW)KEHHE TBEPJOTO Tena. TeopeMa O MOCTYNAaTelbHOM
JABMKCHUU TeNa. 3aJlaHue TMOCTYNaTeIbHOrO ABMKCHHS Tela. Y paBHEHHE MOCTYNATEeIbHOTO
TIBYDKEHUS Tea.

47.BpamaTtenbHoe JBUKEHHE TBEPJOro Teia. YTOJN TMOBOpOTa Tejia. 3aJaHue
BpaIIaTeIbHOTO JBUKEHUS Tejla. Y paBHEHHUE BpallaTeIbHOTO IBUXKEHUS TBEPIOTO Tela.

48.YrnoBas CKOPOCTh M yIJIOBOE YCKOpEHHE Teja (Kak anreOpanyeckue BEIUYHHBI),
COBEPIIAIOIIETO BpaIATEIbHOE IBUKEHUE.

49.YacrHble ciydau BpallaTeIbHOrO JBHXKEHUS Tella (PaBHOMEPHOE W paBHOIIEPEMEHHOE
BpaitieHue). GopMyIibl [ BEIUMCIIEHHUS YTJIOBOM CKOPOCTH U yTila TOBOPOTA.

50.0Ompenenenne CKOPOCTH M YCKOPEHUSI TOUKU TeJa, COBEPIIAIOIIETO BpaIlaTelbHOe
TIBIDKEHUE.

51.I1ceB1OBEKTOPHI YTIIOBOIM CKOPOCTH U YIJIOBOI'O YCKOPEHUS TeEA.

52.BexTopHbIe BBIPAKEHUS JIJIsi CKOPOCTH, BPAIIATEILHOTO U IIEHTPOCTPEMUTEIHHOTO
YCKOPEHHM TOYKHM BpaIIaroIerocs Tea.

S53.I1nockoe nBwxeHue TBepaoro Tena. CBOMCTBA IUIOCKOTO JBIKECHUS. 3ajaHHe
IUIOCKOTO JIBIKEHUS Tena (IIOCKOW (Urypbl). YpaBHEHHUS IIJIOCKOTO JBIDKEHHUS Tema
(ockoit  ¢urypsl). PazioxxeHue JBMXKEHUS IJIOCKOM (UIyphl Ha MOCTyIAaTelbHOE
JIBUYKCHHUE BMECTE C MOJIOCOM M BpaIlleHUE BOKPYT MOJIIOCA.

54. TeopeMa 0 CKOPOCTSX TOYEK IJIOCKOU PUTYpBI U €€ CIIEICTBHUS.

55.IToHsITHE MTHOBEHHOI'O IIEHTpPa CKOPOCTEH IIJIOCKOM (PUTYphI M Teopema O ero
CYIIIECTBOBAHHUH U €TUHCTBEHHOCTH.

56.IIprMeHeHne MTHOBEHHOT'O LIEHTPAa CKOPOCTEH K OMpENEIeHUI0 CKOPOCTEH Touek
MJIOCKOM (PUTYPBI.

57.PaznuuHeble ciiydan OonpeaesieHus MOJ0XKEHUsI MTHOBEHHOT'O IIEHTPa CKOPOCTEM.

58.Teopema 00 yCKOpEHUSX TOUEK ITOCKON (DPUTYPHI.

59.I1lonsaTre MraoBeHHOTO 1IeHTpa yckopenuit (MLY) mnockoit Gpurypsr.

60.Crioco0bl onpe/eseHns MTHOBEHHOTO IIEHTPa YCKOPEHUM TIII0OCKON (UTYPBHI.

61.Cdheprueckoe IBUKEHHUE TBEPAOTO Tea. YTbl Dijiepa. Y paBHEHUS cPepruecKoro
JIBVKEHUSI.

62.MrHoBeHHasi OCh BpaIllCHUs. YPaBHEHHWE MTHOBEHHOW OCH BpAICHUS TBEPIOTO
Tena Mpu cPeprudecKoM IBMKEHUH. YTIIOBasi CKOPOCTh M YTIIOBOE YCKOPEHHE Tea.

63.0mnpeneneHne CKOPOCTE U YCKOPEHUN TOYEK Tesia Mpu ChEepuIeCKOM JIBUKCHUU.
Pacnipenenenne ckopocteil Todek Tena npu cheprudeckoM ABMKEHUU. [Ipoekinu cKopocTH
TOYKH TeJIa Ha OCH JICKAPTOBBIX KOOPAUHAT.

64.PaznoxeHue BMKEHNS CBOOOIHOTO TBEPAOTO Tejia Ha TIOCTYMATEIbHOE ABUKCHHUE
BMECTE C MOJIIOCOM U c(epuuecKkoe IBUKEHHE BOKPYT MOJIOCA. YPABHEHUS JBUKCHHUS
cBoOoaHOrO Tena. He3aBUCMMOCTh BEKTOPOB YIIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHS
CBOOOJIHOTO Teja OT BhIOOpaA MOJItOCa.



65.0mnpenenenre CKOpOCTe U YCKOPEHUI TOYEK CBOOOIHOTO TBEPAOTO TeNa.

66.CnoxxHoe ABWKEHHME TOYKUA. OTHOCHUTENBHOE, IEPEHOCHOE U  a0CONIOTHOE
JBUYKEHUS TOUKH. 3aJJaHUE CIOKHOTO JIBMXKCHHS TOUKHU.

67.Teopema 0 CIIOKEHUH CKOPOCTEH.

68.Teopema o ciioxxeHnu yckopenuit (Teopema Kopuonuca), KOpHOIMCOBO YCKOPEHHE.
Crnydan OTCYTCTBHSI KOPHOJIMCOBA YCKOPEHUSI.

69.CrnoxeHue MocTynaTeIbHbIX TBUKCHUI.

70.CnoxxeHrie  BpallleHMM TBEpIOro Tejla BOKPYr mapamienbHbix oced. I[lapa
BpAICHUM.

71.CnoxxeHue BpallleHui TBEPAOTO Tejla BOKPYT MEPECEKAIOIIMXCS OCEH.

72.CnoxkeHue MocTynaTeIbHOro U BpallaTeIbHOrO IBM>KEeHHUM. BUHTOBOE BUXKEHUE.

73.001uit ciyyail ClI0KeHHs TBUKEHHUIM TBEPAOTO Tea.

74.]luHaMuKa Kak pazfen TeopeTUYecKod MexaHuku. OCHOBHBIE MOHATUSI JUHAMUKHU
(IpocTpaHCTBO M BpeMs, MaTepHalIbHOE TENO, CUja, MHEPTHOCTh Teja, macca Tela,
MarepuaibHas TOYKa, CHCTEMA OTCUETA).

75.3akonsl  auHamuku ([anunes-Heiotona) wmatepuanbHoM Touku. [loHsiTHE
MHEPLUHUAIBHOW CUCTEMBI OTCUETA.

76.JIBe OCHOBHBIE 33/1a4l TUHAMHUKHU TOYKH.

77.OCHOBHBIE BUIIBI CUJL.

78. Jluddhepenimanbable  YpaBHEHHUS IBIKECHUS CBOOOTHOW TOYKH (B BEKTOPHOM,
KOOPAMHATHOM U €CTeCTBEHHOU (hopme).

79.ITopsiok pereHus MpsIMON 3a1a4d TUHAMUKHA TOYKH.

80.Pemenue ob6patHOM (OCHOBHOM) 3a7aud JTUHAMHKH TOYKH TMPHU MPSIMOIUHEHHOM
JIBUYKEHUU.

81.Pemenue oOpaTHOI 3a/1aun JUHAMUKH NPU KPUBOJTMHEHHOM JIBU’KEHUU TOYKH.

82.HecBoOonHoe ABMXEHHE MaTepuaibHON Toukn. OCHOBHOE ypaBHEHHE HMHAMUKH
HECBOOOIHOM TOYKH. J|BUKEHUE TOUKH T10 33JJaHHON HEMOJIBUKHON KPUBOM.

83.0THocuTEeNbHOE ABMXKEHUE TOUYKH. [IOHATHE TEPEHOCHON M KOPHUOIMCOBOW CHII
WHEPLUU TOYKH.

84.BnusHue BpaieHus: 3eMJIM Ha paBHOBECHE U JBUKCHUE TEll.

85.CBoOoaHbIe KOIECOAHUS TOUKH.

86.CBoOoaHbBIC KOJICOAHHS TOYKU MPU HATMYWN TPEHUS CKOJIBKECHHUS.

87.CBoOonHbIe  KOJNIGOAHUSI TOYKKM TPU  JIMHEHHO-BS3KOM  COTPOTHUBIICHUHU.
Aniepuoinueckoe JBUKEHUE TOUKH.

88.BbIHyX1eHHbIE KOJIe0aHUs TOUKHU.

89.Brinyx/1eHHbIC KOJIeOaHUsl TOUKHU MPU HATUYUHU JIMHEHHO-BA3KOTO COMPOTUBIICHUS
cpenbl. AIEpHOAUYECKOE IBUKEHUE TOUKH.

90.51Bnenue OueHwmii. SIBIeHHE pe30oHaHCa.

91.Mexanundeckasi (MaTepuanbHas) cucteMa. Kinaccudukarus cui, TeHCTBYIOMUX HA
MEXaHH4YEeCKYyI0 cucteMy. OCHOBHBIE CBOMCTBA BHYTPEHHUX CHUJL.

92 . luddepenumanbHble ypaBHEHUS ABUKEHUS MEXaHUYECKON CHCTEMBI.



93.Macca mexanunueckoit cucteMbl. LleHTp Macc MexaHuueckoil cucrembl. DOpMyIIbI
JUTSI BBIYMCIIEHUS] KOOPJMHAT IIEHTPA MAacC CUCTEMBI.

94 MoOMEHT MHEpPIMU MEXaHUYECKOW CHUCTEMBbI W TBEPJOIO Tejia OTHOCUTEIHHO OCH.
Pannyc unepuuu. Berayucienrue MOMEHTOB HHEPIUU IPOCTEUIITUX TEII.

95.Teopema 0 MOMEHTaX HHEPLUUH OTHOCHTEIBHO MapalljIeNIbHbIX Ocel (Teopema
Itoiirenca-1lITelinepa).

96.1lenTpoOexHbIe MOMEHTBHl HHEPIMH. OIJIUICOWJ UWHEepuuu. [JaBHBIE OcH U
IJIaBHbIE MOMEHTBI HHEPLIUU.

97.BblunciieHrie MOMEHTa HHEPLIUU TBEPJIOTO Tea OTHOCUTEIHHO MPOU3BOJIBLHON OCH.
[ToHsiTHE O TEH30pE UHEPLIHH.

98.TeopeMa 0 IBIKEHHM IIEHTpAa MacC MeXaHWYecKOW cuctembl. ClencTBUS, 3aKOH
COXpPaHEHUs ABM)KCHUS LIEHTPA Macc.

99.KonnyecTBO JBIKEHUS MAaTEpHUATbHOW TOYKH. DJIEMEHTAPHBIA HMMITYJIbC CHIIBI.
NmMnynbe MOCTOSSHHOM M MEPEMEHHOM CHJIBI 32 JaHHBIN MPOMEKYTOK BpeMeHHU. Teopema 00
VMITYJIbCE PABHOJIEVCTBYIOIIEH.

100.Teopema 00 W3MEHEHHWM KOJMYECTBA JIBIXKCHHMSI MaTEpHAIbHOW TOYKU (B
muddepeHnrnansHON U UHTETpaIbHOU (hopme).

101.KonuuecTBO JBHKEHUS MEXaHWYECKOW cucrteMbl. Teopema 00 HW3MEHEHUU
KOJIMYECTBA JBMKCHHSI MEXaHUYECKOW cHCTeMbl (B auddepeHInanTbHOM U UHTETPaTbHOM
dbopme). CrnencTBus, 3aKOH COXpaHEHUS KOJIMYECTBA IBIKEHUS MEXaHUIECKOU CUCTEMBI.

102.MOMEHT KOTMYECTBA IBIKEHUSI MAaTEPUATBHON TOUKH.

103.Teopema 06 U3MEHEHMH MOMEHTA KOJIMYECTBA ABMXKEHUS MaTepUaIbHOU TOUKH.

104 .KuneTn4yeckuit MOMEHT MEXaHHUYECKOU CUCTEMBI.

105.Teopema 00 W3MEHEHUHM KHUHETHYECKOTO MOMEHTa MEXaHUYECKOW CHCTEMBI
(Teopema MomeHTOB). ClieACTBUS, 3aKOH COXPAHEHHSI KHHETUUYECKOIO MOMEHTa MEXaHUYECKOM
CHCTEMBI, HEOOXOIUMBIE YCTIOBHUSI PAaBHOBECHS JTFO0O0H MEXaHUYIECKOM CUCTEMBI.

106.PaboTa moCTOSTHHOW CHIIBI Ha IPSIMOJIMHEITHOM TIEPEMEIIICHUH.

107.Pabota mepemeHHOW cwibl (OOmMi ciydail). Beraumcnenune paboTel depes
KpUBOJIMHENHBIN uHTerpan | pona.

108.Onemenrapnas pabota cuibl. Beruuciaenue paboThl 4Yepe3 KPUBOJIHMHEHHBIN
unrerpan Il pona.

109.Teopema o paboTe paBHOICHCTBYIOIIEH.

110.Pabota moctosiHHOM cuibl TpeHus. Pabota cumbl Tshxectu. Pabota cuitel yrpyroctu.
DJeMeHTapHbIe CBeJICHHsI 00 MIeaTbHBIX CBsI3X. PaboTa peakium uaeansHON CBSI3H.

111.Momnoctb cunbl. KoaduimenT nonae3Horo qeicTBUS MAILIMHBI.

112 Kunetnueckas sHEprusi MaTepuaibHON TOuku. Teopema 00 M3MEHEHNH KMHETHYECKON
SHEPTrUN MaTePUATIHLHOM TOUKH (B mu(hepeHITaTIbHON U UHTETPATBHOU hopme).

113.KuneTndeckasi 3HEPTUs MEXaHUUECKON CHCTEMBI U CITIOCOOBI €€ BBIYUCIICHUS.

114.BeruncieHue KUHETUYECKOW 3HEPTUM TBEPJIOrO Tejla B PA3IMUHBIX CIIydasX €ro
JIBVKEHUS.



115.PaGoTa 1 MOUTHOCTH CHUJI, TPUJIOKEHHBIX K TBEPAOMY TEy, MPHU MOCTYNATEIIbHOM
U BpalllaTeIbHOM JBH)KCHUSIX.

116.PabGoTa cui TSKeCTH MEXaHMYEeCKOM CUCTEMbI U TBEPAOIO Tea.

117.PabGoTa BHYTpEHHUX CHJI TBEPJOTO TeJa.

118.Teopema 00 W3MEHEHHMM KHHETUYECKOM OSHEPIUM MEXAHUYECKOM CHCTEMBI.
Teopema 00 M3MEHEHHH KHHETHYECKOW 3HEpruu TBepaoro rtena. Ciydail MEXaHWYECKOM
CHUCTEMBI C HE U3MEHSIOIIUMUCS CO BPEMEHEM HJI€abHBIMU CBSA3SIMH.

119.1ToTennmanbHas SHeprus. Beiurcnenue MOTeHIMANbHOW SHEPTUH MEXaHUYECKOU
CUCTEMBI M TBEPJIOTO TeJIa.

120.3ak0oH coxpaHeHUs MOJHONW MEXaHUYECKOW SHEPTUHU CUCTEMBI.

121.IuddhepennmanbHbie YpaBHEHHUS MOCTYATEILHOTO ABUKEHUS TBEPAOTO Tela.

122. TuddpepennmanbHOe ypaBHEHUE BpAIATEILHOTO IBUYKEHUS TBEPIOTO TEa.

123. Iuddepenimanbabie ypaBHEHHS IIOCKOTO JTBUKEHHS TBEPAOTO TEA.

124. Tuddepennmanbable ypaBHEHUS CPEPUIECKOTO IBIKEHUS TBEPOTO TEa.

125.Tluddepennmanpaple ypaBHEHUS IBIKEHUSI CBOOOTHOTO TBEPIOTO Tea.

126.Cuna wunepuuu MarepuanbHoi Touku (mo [amambepy). Llentpobexnas wu
KacaTelibHasi COCTaBIIstoNMKe Cuiibl nHepiuu. [punmun Jlanambepa 115t TOUKH.

127 IMpunnun Hanambepa 1 MEXaHUYECKON CUCTEMBI.

128.11puBenenne cuia MHEPLIUN MEXAaHUYECKON CHCTEMBI (TJIaBHBIA BEKTOP U TJIaBHBIN
MOMEHT CHJI MHEPIINH MEXaHUYECKON CHCTEMBI).

129.ITpuBenenne CUIl MHEPLIUU TBEPIOTO TeJa B PA3IMYHBIX CIy4asX €ro JBUKCHHS.

130./lunamMuyeckne peakiuu, ACHCTBYIONIME Ha OCh Bpamaromierocs Tena. Cimydai
BpallleHUs TBEPAOrO0 Tela BOKPYr €ro TJABHOW IEHTPAJIbHOW OCHU  WHEPIIUH.
VYpaBHOBeIIMBaHNE BPAITAIOIIUXCS TEJl.

131.0cHoBHBIE TIOHATHUS U OTpeAesieHus Teopuu yaapa. OCHOBHOE ypaBHEHUE TEOPUU
ynapa. [lomymienus teopuu yaapa.

132.0061m1e TeopeMbl TCOPUH yaapa.

133.¥Y gap mapa o HEMMOABMKHYIO MOBEpXHOCTh. KoaduimeHT BoccTaHOBICHHS.

134.ITpsimoii ieHTpaibHBIN yaap AByx Ten. [IpenensHble cirydan.

135.1ToTepsi KUHETUYECKOW SHEPTHMM TMPU HEYNPYroMm ynape AByX Tel. Teopema
Kapmno.

136.Y nap no Teny, UMEIOIIEMy HEMOABIKHYIO OCh BpatieHus. LlenTp ynapa.

137.CBs13u u ux ypaBHeHus. Kinaccudukamus cBszeil.

138.Bo3MoskHbIe  (BUPTyaJIbHbIE) TIEPEMEIICHUs] TOJIOHOMHOM cucteMbl. Ywucio
CTETEeHEeN CBOOOIbI TOJJIOHOMHOM CUCTEMBI. [[puHIIUIT BO3MOXKHBIX EPEMEIICHUM.

139.1lpuHIIMIT BO3MOKHBIX MEpPEeMEIICHUN B ciydae JBWXKEHUS cucTeMbl. OoOiee
ypaBHEHUE TUHAMUKHU.

140.0060061eHHbIE KOOPAUHATHI U 000OIICHHBIE CKOPOCTH MEXAHUYECKON CUCTEMBI.

141.0606menHubIe criibl. OO1ee ypaBHEHNE TUHAMHUKY B 000OIICHHBIX CHIIAX.

142.Y cnoBust paBHOBECHUSI CUCTEMBI B 0000IIIEHHBIX KOOPIMHATAX.



143.0npenenenre 0OOOIIEHHBIX CHJI B CHCTEMax C OJHOM M ABYMS CTEIEHSIMHU
CBOOO/IBI.

144 . JIluddepeHnianpbHble  ypaBHEHHUsS] JBIDKCHHS MEXAHUYECKOW CHCTEMBI B
0000IIIeHHBIX KOoOpaMHAaTax (ypaBHeHus Jlarpamka BToporo popa). KuHeTHueckwid

IIoTECHIO M AaJI.
O]_[eHl/IBaHl/Ie CTYACHTA HAa IK3aMCHEC N0 TUCHUIIJIUHE «TeopeaneCKaﬂ MEXaHUKA» .
banabl
(uroroBoi OcBoenne
N N . TpeGoBanus K 3HAHUAM
PEUTUHIOBOM | KOMMeETEeHI Uit
OIICHKH)
100-85 [TponBunyThIii | OTBETHI HA TOCTABJICHHBIC BOIPOCHI IMOJTHBIC, YETKHE W Pa3BEPHYTHIC.
YPOBEHb Pemienust 3agay  JIOTMYHBI, JIOKA3aTelIbHBI W JEMOHCTPUPYIOT
AHAIUTUYECKUE ¥ TBOPUECKHUE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcs moJsIHBIE OTBETHI Ha IIOCTaBJIEHHBIE BOIpochl. [lokazaHo
YpOBEHBb YMEHHE BBIIEATh NMPUYMHHO-CIEJACTBEHHBIE CBs3U. llpu perenun
3aja4 JIONMYIIEHBbl HE3HAUYHWTENbHbIE ONIMOKW, HCIpPABICHHBIE C
MTOMOIIBIO «HABOSIINX» BOIIPOCOB MPEMNO/IaBaTesl.
69-60 bazoBblit OTBeThl Ha BOIPOCHI U PELICHHUS [TOCTABJIEHHBIX 33/1a4 HEJOCTaTOUHO
YpOBEHBb nonHele. Jloruka U mociaen0BaTEbHOCTh B PEUICHUH 3a7ad UMEIOT
HapymeHus. B oTBeTax 0TCYyTCTBYIOT BBIBOJBI.

Crynent, monyuuBiui meHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3iaen AUCIUTLIAHBI
WJIU TIPOMEKYTOUYHYIO aTTECTAIMIO, CUUTACTCS HEATTECTOBAHHBIM T10 IAHHOMW JTUCIUILINHE.

HToroBas olleHKa BBICTABISICTCS ITyTEM MEPEBO/Ia HAOpAHHBIX 0AJIIIOB B COOTBETCTBUU
CO CJIeIyIoleH TabauIei:

OreHka 110 5-0a/uIpHOM MIKaIe Cyrma 6aiion 3a pasfeisL i Onuenka ECTS
SK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «yoosemeopumenbHo 65-69
Y P 60-64 E
2 — «HEey0081emBOPUMENLHON Menee 60 F

Meroanuyeckue yKkazaHusi AJsl penoaaBaTes

1. Yka3zanus ny1s npoBeAeHUS JEKIUI

Ha nepBoii BBOIHOM JIEKIMK CAENaTh OOHIMil 0030p coAepKaHUs Kypca U OTMETHUTh
HOBBbIE METOJbl M TMOJAXOJbl K PEHICHUIO 3aj7ad, pacCMaTPUBAEMBIX B KypcCe, JTIOBECTH [0
CTYJIEHTOB TpeOoBaHus kKadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy mOArOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM HEOOXOAMMO MpOAyMaTh IUIaH €ro
IIPOBEJICHUsI, COACP/KAHUE BCTYIMTEIbHOM, OCHOBHOM M 3aKIIOYMUTEIBHOW YacTH JIEKLHUH,
O3HAKOMHUTHCSI C HOBUHKAMU Y4Ye€OHOW M METOAMYECKON JHUTepaTypbl, IMyOIHKaIUsIMU
MEePUOJIMYECKOM TeYaTH MO TeMe JIEKIIMOHHOIO 3aHSATHS. YTOYHUTH IJIaH NPOBEIEHUS
CEMUHAPCKOT0 3aHATUS MO TeMe JeKuuu. llepen M3M0KeHHEM TEKYLIEro JIEKIMOHHOIO
Marepuana HalOMHUTh 00 OCHOBHBIX UTOrax, JOCTUTHYTBHIX Ha Hpeabiayummx jekuusx. C
TOM 1ENbI0 3a7aTh HECKOJBKO BOMPOCOB AYAUTOPUUM M OCYUIECTBUTH BBIOOPOYHBIM
KOHTPOJIb 3HAHUS CTYJEHTOB.



B xoae NeKIMOHHOro 3aHATHSA MpenojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOITPOCHI, 03HAKOMUTH CTYAECHTOB C MEPEYHEM OCHOBHOW W JOMNOJHUTEIBHOW JUTEPATyphl
o TeMe 3aHsATUA. PackpbiBas cojepikaHue yuyeOHBIX BOMPOCOB, aKIICHTUPOBATh BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KaTEropusiX, SBJICHUSX U IIpolleccax, OCOOEHHOCTIX HX
MpOTeKaHusl. PacKpbIBaTh CYHIHOCTh U COJIEPAKAHUE PA3IMYHBIX TOYEK 3PECHHSI U HAyYHBIX
MO/IXO0/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHHUHN U MPOIIECCOB.

Cnenyer aprymMeHTUpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO IO CIOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTh mpuMepbl. 3anaBaTh [0 XOIy HW3JIOKEHUSA
JIEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaThb HAa HUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIMM MBICIUTEIbHON ACSTENbHOCTA CTYIEHTOB, MOBBIINICHUIO X
BHHMaHUA U HMHTEpEca K MaTepually JIEKIHH, €€ cojepkaHuto. lIpenomaBaTens A0JKEH
PYKOBOJUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuania,
MOAYEPKUBATH HEOOXOUMOCTh OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUM U3ydaeMoil
TeMbI, 0CO0O0 BBIJENSSA, KaTeroOpHalbHBIM amnmapar. B 3akiiO4uTENbHONM YacTH JICKIHU
HE00X0IMMO C(HOpPMYJIHPOBATH OOIIUE BHIBOABI IO TEME, PACKPBIBAIOIIUE COJIEPKAHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JIEKIIUU. OOBIBUTH TUIAH OYEPETHOTO MPAKTUYECKOTO 3aHATHUS,
JaTh KpAaTKUE PEKOMEHIALUH 10 MOJITOTOBKE CTYAEHTOB K ceMuHapy. OnpeaenuTb MECTO U
BpEMsI KOHCYJbTAllMU CTYIAEHTaM, MOXEJIABIIUM BBICTYNIHTh HA CEMHUHApPE C NOKIAJaMU U
pedeparamu.

Ha mocnegneit nexuuu yaeiauTh BpeMs i 0030pa HanboJiee Ba)KHBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

UeTko 0003HAYUTH TEMY CEMHUHAPA.

OO6CynuTh OCHOBHBIC TTOHSITHUS, CBSI3aHHBIC C 3aHSITHS.

B mpormecce pemieHust 3agay BECTHM AHCKYCCHUIO CO CTYJIEHTaMU O NPaBUIBHOCTU
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUMH.

OTMeuaTh CTYAEHTOB, HamOOJie€ AKTUBHO YYaCTBYIOUIMX B pEIICHUH 3a7ad |
JTIUCKYCCUSIX.

B koH11e 3aHsATHS 337aTh ayAUTOPUN HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus 10 KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTY/ICHTOB

[To ycMoTpenuto mpenojaBatens 3aJjaHue Ha CaMOCTOSTEIbHYI0 pab0Ty MOXKET OBITh
WHJUBUTyJIbHBIM WM (POHTATHHBIM.

[Tpu ucnonb30BaHNM MHANBUAYATBHBIX 33IaHUN TPEOOBAThH OT CTYACHTA MUChMEHHBIH
OTYET O MPOJIeJIAHHOM padoTe.

[Ipn npuMeHeHUH (DPOHTAIBHBIX 3aJlaHU BECTH KOJUICKTUBHBIE OOCYXKICHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUUECKUX TOJIOKESHUM.

C 1enpl0 KOHTPOJIS KayecTBa BBHITIOJIHEHUS CaMOCTOSITENIbHOW pPaboThl TpeboBaTh
WHJIUBUAYAJIbHbIE OTYETHl (JOMYCTUMO BMECTO MHCBMEHHOTO OTYE€Ta MPUMEHSTh
MH]IUBUAYaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).



MeToanuyeckue yKa3aHusi AJIs CTYACHTA

1. Yka3anus 1715 npoCiIylIMBaHUS JEKLIHMA

[lepen HayanoM 3aHSATHI BHHMATEIbHO O3HAKOMUTHCA C YYEOHBIM IUTAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen mocemeHremM OYEPEIHONW JEKIMHA OCBEXHUTHh B MAMSATH OCHOBHBIE KOHLIETIIAN
MPOWICHHOTO paHee Marepuana. [loArOTOBUTH TPU  HEOOXOAMMOCTH  BOTIPOCHI
npenojasarento. He Hago onacarbces, YTO BOIPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexuuu ocHOBHOE BHMMaHHE CIIEYET YAEIATh He (hopMyliaM U MaTEeMaTUYECKUM
BBIKJIaJIKaM, a COJICP’KAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEICIICHUSAM U ITIOCTAHOBKAM 3a/ady.

B mnpouecce m3yuyeHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXHOCTH YacTO
BO3BpAIIATECS K OCHOBHBIM TMOHSTHUSIM M METOJaM peIlIeHUs 3ajad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

JKenaTenpbHO MCIIONB30BAaTh KOHCIEKTHI JIEKIUKA, B KOTOPBIX MCHOJIB3YETCS MPUHSTAS
npenojaBaresieM CUcTeMa 0003HAUYCHUM.

Jlns Gosiee mOAPOOHOTO M3YYEHUSI Kypca cieAyeT paboTaTh C PEKOMEHI0BaAaHHBIMU
JIATEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIIOIIMMUCS UCTOYHUKAMM.

2. YKa3zaHud 7151 y4acTHUs B PAKTUYECKUX 3aHATHSIX.

Ilepen mocelieHneM ceMHHapa YsSACHUTh TEMY 3aHSATHUS U CAMOCTOSITEIBHO U3YYUTh
CBSI3aHHBIC C HEM MTOHATHUS U METOBI PEIICHUA 3a/1a4.

Ilepen pemieHueM 3ajad4 akTUBHO Y4acTBOBATh B OOCYXKIECHHUM C IPENOJaBaTeieM
OCHOBHBIX MOHSTHN, CBA3aHHBIX C TEMOM 3aHATHS.

B nmpouecce pemieHus 3amad BECTH JUCKYCCHIO C IMPEINOABATEIEM O MPABUIBHOCTH
IIPUMEHEHUSI METOJIOB UX PELICHUS.

[Io BO3MOXHOCTM CaMOCTOATENBHO JOBOAUTH PEIICHUE MpPEAIaraéMbIX 3aaad o
OKOHYATEJBHOIO UTOTA.

B koHIle MpakTUUECKOTO 3aHITUS MPU HEOOXOAMMOCTH BBISICHUTH Y MPENojiaBaTes
HESICHBIE BOMPOCHI.

OcHOBHBIE Pe3yJIbTAThl BHIIOJHEHUS pa00OThI HEOOXOAUMO pacredararTh.

3.YkazaHus Jj1s1 BBITIOJTHEHUS CAMOCTOSITEIbHON paOOThI

[Tomyuute y mnpernonaBaTens 3aJaHUE U CIHMCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3ydyeHne TeopeTHYECKUX BOMPOCOB CIEAYET IPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO MPU 3aTPYAHCHHUSIX 00paIaThCs K MPEroaaBaTeo.

IToaroToBUTH MUCHMEHHBIN OTYET O MIPOJICIIAHHON paboTe.

[Ipu BbIMOJIHEHUU (PPOHTAJIBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojaBaTeis padota
MOXET OBITh OIlGHEHa 0e3 MHCHhMEHHOTO0 OT4YeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSITEILHOM paOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.
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MarepuajibHO-TeXHHYECKOe o0ecredyeHue y4eOHOM U CIUITUHbI

JlekIMOHHBIE 3aHATHS MPOBOASATCS B y4eOHOM ayauTOpUH, OOOpPYIOBAHHOU
BUJEONPOEKTOPOM, SKPAHOM, IIEPCOHATIBHBIM KOMIIBIOTEPOM U JUHAMUKAMU.

[IpakTueckne 3aHATHS TMPOBOASITCS B ayAUTOPUH, B KOTOPOW HMeEETCs Habop
HAIJISIIHBIX TTOCOOUi (KPUBOIIMITHO-TION3YHHBIM MEXaHU3M, KPHUBOIITHUITHO-KOPOMBICIIOBBIN
YEeThIPEXIIAPHUPHBIA MEXaHU3M, KPUBOIITUITHO-KYJIMCHBIN MEXaHU3M, 3y04aThlii MEXaHU3M C
UWJIUHAPUYECKUMH  KOJIecaMH, 3yOyaThlii MeXaHM3M C KOHHUYECKHMMH KOJIECaMH,
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IJIaHEeTApHBIM  3y04aThlii  MexaHuW3M, BHHTOBOM  aAudepeHImanbHbli  MEXaHH3M,
KyJIa4KOBBI MEXAHH3M.

Jnst  camocTosITENbHOW pabOThl  OOYYAIONIMXCSI HMEIOTCS  CHEIMATM3UPOBaHHbBIC
NOMeEIleHHsI, 000PY/IOBaHHBIE MTEPCOHATILHBIMU KOMIIBIOTEPAMU C BBIX0JIOM B MIHTEpHET U ¢
JOCTYIIOM K  DJIGKTPOHHO-OMOMMOTEUYHON CHCTEME, DJIEKTPOHHOW OHOIMOTeKEe W
AIIEKTPOHHOM HMH(OPMAIIMOHHO-00pa30BaTENbHON Cpele By3a, a TaKkkKe K JApYyTruMm
OoubIMoTeYHBIM (HhOHIAM.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTesbHOM MPOTPaMMBI [0 HAMPABICHUIO MOATOTOBKU
18.03.01 «XuMuueckasi TEXHOIOTHUSD.

Pabouyro nmporpamMmmy coctaBmil ///x/ npodeccop, Uepnora H.M.
Penensenr Ao noueHTt, bapanosckas JI.B.

[Iporpamma ogob6pena Ha 3aceqanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHS OT
15.11.2021 rona, mpotokon Ne 2.
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