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eab ocBOEHUS TUCHHUILIMHBI

OcBoeHue oOy4YaromUMHUCS HEOOXOAMMOro oObeMa (PyHIaMEHTAJIbHBIX 3HAHUU O
MEXaHUYeCKOM B3aUMOJCHCTBUH, PABHOBECHUHU U JIBM)KCHUU MATEPUAIIBHBIX TEJ.

TeopeTudeckas MEXaHHKa SBJISICTCS HE TOJIBKO JUCIUIUIMHOMN, Jarolied yriyOJeHHbIe
3HaHWS O TMPHUPOJE, HO TaKKE BOCHUTHIBACT y OOYYArONIMXCS TBOPYECKHUE HABBIKH B
MOCTPOCHUU MaTEMAaTHYECKUX MOJCICH TPHUPOAHBIX H TEXHUYECKUX IPOIIECCOB,
COJICUCTBYET BBHIPAOOTKE CIIOCOOHOCTEH K JIOTHYECKUM BBIBOJAM M HAYYHBIM OO0OOIIECHUSM,
HEOOXOAMMBIM JIJIs1 peIIEeHUs TPOQPECCHOHATIBHBIX 3a1a4.

MecTto pucuumiuHsbl B crpykrype OOII BO
Wzyuenne  guctumuinHel — «TeopeTuueckass MeXaHuUKa»  TpeOyeT  OCHOBHBIX
KOMIETEHIIUW, 3HAHWM, YMEHUH U HaBBIKOB O0OydYarollerocs M0 JUCHMIUIMHAM: -
«Marematuka», «Pu3uKay.
B Xozxe wu3ydeHMs TEOPETHYECKOM MEXAaHUKHM OOydarolMiics MOdy4aeT 3HaHUS,
YMEHHS W HaBBIKM JUIA YCIICIIHOIO M3Y4YEHUs CIEAYIOIIUX IJUCHUIUIMH: «TexHuueckas
TEPMOJMHAMUKA U TEIUIOTEXHUKAY.

Kommnerenuuu odyvarumerocsi, opMmupyemMbie B pe3yJjibTare
OCBOCHUS TUCUMILIMHBI
B mporiecce ocBoeHUsI TaHHOW JUCHUIUIUHBL Y CTYJIEHTa (POPMUPYIOTCS CIIEIYIOIIHE
KOMITETEHIIUM:

— YHUBEPCAJIbHBIE
Kon HanmenoBanmne NuaukaTopel JOCTUKEHUSA KOMITETCHIIUN
KOMIIETCHITUH KOMIIETCHIIUH
VYKE-1 Crniocoben 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUHBIX

HCIIOJb30BAaTh 3HAHHUA JAUCIHHUIIIIMH, MCTOAbI MAaTEMAaTUYCCKOI'O aHaJIn3a 1
C€CTCCTBCHHOHAYUYHBIX MOACIIUPOBAHUSA, TCOPETUUCCKOI'O U SKCIICPUMCHTAJILHOT'O

JIUCITUATIIINH, HCCIICIOBaHUS
NPUMEHSTh METOIBI V-VKE-1 ymeTh: HC0JIB30BATh MATEMATHYECKUE METO/IbI B

MaTeMaTHYEeCKOTO TEXHUYECKUX MPUII0KEHUAX, PACCUUTHIBATH OCHOBHBIE YHCIIOBBIE

aHaim3a u XapaKTEPUCTUKU CIyYalHBIX BEJIMYHH, PEIIATh OCHOBHBIE 33141
MOJEIUPOBAHUS, MaTeMaTUYECKOM CTaTUCTUKH; PEIIaTh TUIIOBBIE PACUETHBIE

TEOPETUYECKOTO U 3aJ1a9u
skcniepuMeHTanbHoro | B-YKE-1 Bnaners: MeTogaMu MaTeMaTHyeCKOro aHalnu3a v
HCCIICIOBAHUS B MOJIETTMPOBAHHUS; METOJJAMH PEILICHUS 3a/1a4 aHAJIN3a U pacyera

MIOCTAaBJIEHHBIX 3a/1a4axX | XapaKTePUCTHK (PU3MUECKUX CUCTEM, OCHOBHBIMHU IpUEMaMHU
00pabOTKN IKCIEPUMEHTANIbHBIX JAHHBIX, METO/IaMU PaOOTHI C
IIPUKJIAIHBIMHA TPOTrPAMMHBIMH NPOTYKTaMHU

— obmenpodeccuoHaabHbIe

OIIK-2 Criocoben 3-OI1K-2 3HaTh: MaTeMaTUYECKUE METOIbI (PU3HUECKUX,
WCTIOJIh30BATh XUMHAYECKHX SIBICHUI, OCHOBHBIX 3aKOHOB (DM3UKH U XUMHUH U
MaTeMaTHUYeCKue, MPUMEHSATH UX B MPO(ECCHOHATLHON AEATEIbHOCTH
¢uznueckue, pusuko- | Y-OIIK-2 ymers: pemars MareMaTHueckue, pusnueckue, Gu3nko-
XUMHUYECKHE, XMUMHUYECKHE U XUMUUECKHUE 3a/1a41 JJ1s1 00pabOTKH, aHaIu3a U

XUMUYECKHE METOAbl | CUCTEMATU3ALMH JTaHHBIX TEXHOJIOIMYECKOro Mpouecca

i pemienus 3agad | B-OIIK-2 BnazneTs: MmaremaTuyeckuMHu, GU3NIECKUMH, (PU3HKO-

npoecCHOHANBHOM | XMMHUUYECKUMHU, XUMUYECKUMHU METOJJaMH peIIeHUs 3a/1ad JIs
JeATEIbHOCTH OIIpEeIEICHUS ITOCIIEI0BATEIbHOCTH IPOBEACHUS aHAIIN30B

(U3NKO-XUMHUYECKUX XapAKTEPUCTUK CHIPhsI, BCIOMOTATEIbHBIX

MaTepuagoB U TOTOBOW MPOTYKIIHH




3agaum BoCIUMTAHUSI,

€CAJIN3YEMBIC B pAaMKaX 0CBOCHUA THCHUIIJIUHBI

Hcnoab30BaHue BOCIIUTATEIbHOIO

BosJieuenue B

Co3nanne N
HanpasJjienue C1OBMi NMOTEeHHMAJIA y4eOHO Pa3HOIIAHOBY IO
/menn y ’ AMCUMILINHBI BHEY4YeOHYI0
o0ecreYnBaOIIMX
AeATeJIbHOCTh
[Ipodeccuona | - popmupoBanue Hcnonb30BaHne BOCIUTATEIHHOTO 1.Opranuzanus Hay4HO-
JBHOE U KYJIBTYpbI MOTEHIMaja JUCIIUILINH MPaKTUYECKUX
TPYI0BOE UCCJIEIOBATENHCKOM | MPOoeCCHOHATBLHOTO MOAYJIS JUIS KOH(epeHIIMi U BCTPEY C
BOCIIUTAHUE Y MHXXEHEPHOU (hopMHUPOBaHUS HHKEHEPHOTO BEIYLIMMH CIIELUATUCTAMU
JEeSTEIbHOCTH MBIIJICHUS] U HHKEHEPHOU KYJIbTYpPHI | IPEANPUATUHN TOpOAA U
(B16) 3a CYET MPAKTHYECKUX CTYAECHUYECKUX | BETEpaHAMH aTOMHOM

UCCIIeIOBaHUM COBPEMEHHBIX
IIPOU3BOJICTBEHHBIX CUCTEM;
IIPOEKTHOM JI€ATEIbHOCTH CTYJIEHTOB
0 pa3paboTKe U ONTUMU3ALNH
TEXHOJIOTUYECKUX CUCTEM,
CBA3aHHOM C PELICHUEM PEAIBHBIX
IIPOU3BO/ICTBEHHBIX 3a/1ay;
IIPOXOKJEHUSI yepe3 pasHooOpa3HbIe
UTPOBbIE, TBOPUECKUE,
¢bectuBanbHbIE (POPMBIL, TpEOyIOIIHE
aHaJIM3a CJI0XKHOI0 OOBEKTA,
[IOCTAHOBKH OTHOCUTEJIBHO HETO
peoOpa3oBaTeNIbHBIX 3a/1a4 Ul UX
ONTUMAJILHOTO PEIIECHUS.

OTpAaCIIH.
2. Opranu3zanus u
MIPOBE/ICHUE TPEIMETHBIX
OJIUMIIUA/ U YYACTHE B
KOHKYypCax
npodeccnoHaTLHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIxX
aKIUSIX CTYICHYCCKUX
CTPOUTEILHBIX OTPSIOB

CTpyKTypa u coaep:kaHHue y4eOHOH TMCHUIINHBI
JucuumuinHa mpenojaercs cTyaeHTaM B 3-eM cemecTpe. OOmas TpyaoeMKOCTh
JUCLHMIUIMHBI COCTABIISIET 4 3aUeTHHIX eAUHUIIBI, 144 ak. yaca.

KajiengapHbli IU1aH

Bunsl yueOHoM
No JIeATeTLHOCTH (4ac.)
pa Ne o o Makcum
T 3 = ATtTtecranus N
3 HaumeHnoBanue pa3zzaena/TeMsl - 5 & AJIbHBIN
e ol E | 3 paznena
I UCIIAILINHEI = 5| © SO Oai 3a
M S| 2| & 2| & (dopma)
e Rl 8| &| E|OC paszen
Bl = 1) =
aTa S =S
<
= | B
1 CTATUKA VO-1 20
1 |OcHOBHBIE HOHATHS U AKCHOMBI CTATHUKH. 211 - - 1
2 |CucremMa CXOIAIIUXCS CHUIIL. 41 1 - 2 1
3 |Teopwus map cui. 2 |1 - - 1
4 |IlpuBemeHue cucteMbl cwiI K T1eHTpy. 2 | 1 - - 1
YcnoBus paBHOBECHS.
5 |II;mockast cucremMa CHiL. 41 1 - 2 2
6 |Tpenwme. 3| - - - 3
7 |IIpocTpaHcTBeHHasi CUCTEMA CHII. 411 - - 3
8 |lenTp TsDKECTH. 3| - - 2 1
2 KHHEMATUKA - YO-2 20
9 |KuHemaruka TOUYKH. 51| 2 2 1




10 |IIpocreiimue NBUKEHUS TBEPAOTO TeA. 5| 2 2 |1
11 |IImockoe aBMIKEHHE TBEPOTO TEa. 51| 2 2 1
12 |Cdepuueckoe nBwxkeHwe TBepAaoro Ttena. 1 | - - 1
JIBukeHre cBOOOHOTO TBEPIOTO Tea.
13 |CnoxxHOE NBHIKEHUE TOYKH. 6| 2 2 | 2
14 |CnoxxHOE ABMKEHHUE TBEPIOTO Tea. 5 - - 5
3 JANUHAMMUKA - YO-3 20
15 |Bsenenue B auHaMuKy. 3aKOHBI AWHAMHKH.| 2 | 1 1
16 |I[IpumeHEHHE METOIOB MAaTEMAaTUIECKOTO 5|1 2 | 2
aHaJN3a K HHTEIPUPOBAHUIO
QG depeHIMaIbHbIX YPaBHEHUN ABHKCHHS
CcBOOOIHOM TOYKH.
17 |HecBoOoxHOE M OTHOCUTEIIBLHOE ABMKEHUS | 5 | 2 2 1
TOYKH.
18 |IIlpumeHeHHE METOIOB MareMaruyeckoro| 6 | 2 2 2
aHaJIM3a K MCCIIEOBAHUIO MPSIMOIUHEHHOTO
KO0JICOATEIPHOTO JIBM)KEHUS TOUKH.
19 |BBesmeHue B JAMHAMUKY MEXaHHUYECKOM
cucreMsl. ['eomeTpus macc. 5| 2 2 1
20 |Teopema o nBWXKEeHWH 1LeHTpa Macc 1 | - - 1
CHCTEMBI.
21 |Teopembr 00 w3MeHeHMH KosmdectBa 3 | 1 1|1
JIBM)KCHUS] MATEPUATBHON TOUYKU U CUCTEMBI.
22 |Teopempr 00  w3MeHeHmu  MomeHTa| 3 | 1 1|1
KOJIMYECTBA  JIBIDKEHHSI  MaTepHUaibHOMN
TOYKH W  KHHETUYECKOTO  MOMCHTa
MEXaHUYECKON CUCTEMBI.
23 |Teopema 00 M3BMEHEHMH KHHETHYECKON 6| 2 2 | 2
DHEPTHH.
24 |TIpunoxeHue oOIUX TEOPEM K JMHAMHKE 51 2 2 1
TBEPJIOTO Tella.
25 |(IIpunamun Jlamambepa. Meton 1| - - 1
KMHETOCTATUKH.
26 |DnemeHTapHas Teopus yaapa. 1] - - 1
27 |TIpuHIMI BO3MOXHBIX MIEPEMEIICHUN. 51| 2 2 1
28 |O0miee ypaBHEHHE JUHAMHKHY. 1| - - 1
29 |duddepenunanbuple ypaBHEHUS IBUXKEHUs| 6 | 2 2 | 2
CHUCTEMBI B 0000OIIIEHHBIX KOOPJMHATAX.
30 |[Mameie  komebaHuwst  cuctemMbl  okoiol 1 | - - 1
MOJIO’KEHHUS YCTOMYHMBOTO PABHOBECHSI.
Bu npoMe:KyTOYHOI aTTecTalnu 36 JK3aMeH 40
144| 32 32 |44 100
Coaep:xaHue JIECKIMOHHOIO Kypca
Y4eOHo-
TeMbl JeKUMH. Bcero MeTOAHYEeCKOoe
Bonpocsl, oTpadaTbiBaemMble HA JIEKIUT 4acoB obecneyeHue
1 2 3
Jlekmuss 1. OcHOBHBIE HOHATHA M aKCHOMBI cratuku. Cucrema 2 1,2,3,6
CXOISIIIUXCH CHJIL.
1. OcHOBHBIC MOHATHS CTATHUKH.




2. AKCHOMBI CTaTHKH U UX CIIC/ICTBHSL.

3. CBs3u 1 peakiuu cBsze. [IpuHIMI 0cBOO0XKIa€MOCTH OT CBSI3EH.
OCHOBHEBIE BUIBI CBS3EH.

4. TToHsiTHE CUCTEMBI CXOAAIIMXCs CHil. [IprBeieHre CucTeMsl
CXOJISIIIMXCS CUJT K PAaBHOJICHCTBYIOIIEH.

5. YcnoBust paBHOBECHUS! CHCTEMBI CXOJISIIIMXCS CHJL.

6. Teopema 0 paBHOBECHH TpeX HeNapauIeIbHBIX CHIL.

Jlexuus 2. Teopus nap cui. IlpuBenenne cucreMbl CHJI K LEHTPY.

1. [Tapa cwii. MomeHT napbl (Kak BEKTOP).

2.MOMEHT CHJIBI OTHOCHTEIIFHO LIEHTPa (KaK BEKTOP).

3.Teopembl 00 SKBUBAJICHTHOCTHU U CIIOKEHUU Map U UX CIEJICTBUS.

4.1lpuBeneHue MporU3BOJbHON CUCTEMBI IIAp K MPOCTEHIIIEMY BUAY.

5.YcrnoBus paBHOBECHS CUCTEMBI Tap.

6.IloHsATHE IITaBHOTO BEKTOPA M INIABHOTO MOMEHTA CUCTEMBI CHJI.
OcHoBHast TeopeMa cTaTuku (Teopema Ilyanco o npuseneHuu
IIPOU3BOJILHOW CUCTEMBI CHJI K JAaHHOMY LIEHTpY). YacTHbIE citydyan
MIPUBEJICHUS CUCTEMBI CUIL.

7. YcnoBus paBHOBECHUS POU3BOJIBHON CUCTEMBI CHJL.

8. Teopema BapunboHa 0 MOMEHTE paBHOACUCTBYIOIICH.

1,2,3,6

Jlexuus 3. Ilimockas cucrema cuJi. IlpocTpancTrBenHasi cucremMa CHJl.
1. MoMeHT CrIbl OTHOCUTEIBHO TOUKH (KaK anredpandeckasi BEJITUYHHA).
2. MomeHT napsl (Kak anredpandeckas BeJITUYHHA).

3. IlpuBeneHne TUIOCKOH CHCTEMBI CHJI K TIPOCTCHINIEMY BHITY.

4. YcnoBusi paBHOBECHS IJIOCKOW CUCTEMBI CHII. Y PaBHEHUS PaBHOBECHS
MIPOU3BOJILHON TUIOCKON CHCTEMBI CHJI (TpU (POPMBI).

5. IlpuBeneHne mpoCTPaHCTBEHHOM CUCTEMBI CUJI K TIPOCTEHUILIEMY BUITY.

1,2,3,6

Jlekuus 4. KuHeMaTHKA TOYKH.

1. Ilpeamer u 3a1a4u KUHEMATUKH.

2. CriocoOsnI 3amanus ABMKEHUS] TOUKH.

3. CKOpOCTh U YyCKOPEHHUE TOUKH MPU BEKTOPHOM CIIOco0e 3aaHus
nerkeHusi. CKOPOCTh U yCKOPEHHUE TOYKH MPU KOOPJIHMHATHOM CITIOCO0e
3a/laHusl ABMKEHUS (B I€KapTOBBIX KoopauHartax). CKopocTh U
YCKOPEHUE TOYKU TIPH €CTECTBEHHOM CIIOCO0E 3a/1aHusI JBUKCHHUSI.

1,2,3,6

Jlexuus 5. Ilpocreiimme JBUKEHUS TBEPAOIO TeJa.

1. [MocTymarenbHOE ABMXKEHUE TBEPAOTO Tena. Teopema o
[IOCTYIIATEIILHOM JBVKEHUU. Y PaBHEHHUs ITOCTYNATEIBLHOIO IBUKECHUS
TBEPJOTO TeJA.

2. BpamarenbHoe JIBUXKEHHE TBEPAOT0 Tela BOKPYT HEMOBH)KHOM OCH.
YpaBHEHHE BpalaTeNbHOIO IBUKEHUS TEIA.

3. YrioBas CKOPOCTh M YIJIOBOE YCKOpEHHUE Tena (Kak anredpanyeckue
BEJIMYMHBI). BEKTOPBI yr10BOM CKOPOCTH U YIIIOBOTO YCKOPEHMS Tea.

CKopocTh U yCKOpPEHHE TOUKH TBEPAOIO TEJIA, BPAILIAIOIIETOCS BOKPYT

HETOJABUKHOM OcH. BEKTOpHBIE BBIpaKEHUS OKPYKHOM CKOPOCTH,

BpaLIATEILHOIO U LICHTPOCTPEMUTEIIBHOIO YCKOPEHUM.

1,2,3,6

Jlexuus 6. Ili10cKkoe IBH:KeHHE TBEPOTO Tejia.

1. CgoiicTBa MIOCKOTO ABWXEHUS. Y paBHEHUS JABMKEHHS MJIOCKOM
¢burypsl. PaznoxeHune miockoro IBUKEHHs Ha MOCTYNATEIbHOE IBUKECHHE
BMECTE C IOJIFOCOM U BpallleHUuEe BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOYEK IIOCKOH (PHUTYPHI U €€ CIIeICTBUSI.

3. MrHoBeHHBIH 1IeHTp ckopocTell. CrocoObl HaX0KAECHNS MTHOBEHHOTO
IeHTpa ckopocTer. OmnpeaeneHne CKOpoCTe TOUEK MITOCKON (UTYPHI ¢
ITOMOUIbI0 MTHOBEHHOTO LIEHTPa CKOPOCTEHN.

4. Teopema 00 yCKOpeHHsIX ToueK II0ockor ¢purypsl. [lonsrue o
MIHOBEHHOM LIEHTPE YCKOPEHHUH.

1,2,3,6




Jlexug 7. Cao:kHO€e NBUKEHHUE TOUYKH.
1.OTHOCHUTENBHOE, IEPEHOCHOE U A0COTIOTHOE TBUIKCHHS TOUKH.
2.Teopema O CI0KEHUH CKOPOCTEH.
3.Teopema o ciioxxeHnn yckopeHui (teopema Kopuosnuca), KOpuoJIucoBo
YCKOpEHHUE.

1,2,3,6

Jlexuus 8. BBegenune B AMHAMHUKY. 3aKOHBI JTMHAMMKH.
Anddepennuaibubie ypaBHeHUs IBUKEHHSI CBOOOTHON TOYKH.

1. [IpeameT nMHAMUKU, OCHOBHBIC MOHATUS U ONIPEIeTCHUs. 3aKOHBI
TUHAMUKH (3akoHbI ['ammies-Hpiorona). OCHOBHBIC 3a/1a4l JUHAMUKH.
OCHOBHBIE BHJIBI CHUIL.

2. TlpuMeHeHre METOI0B MaTEMaTHYECKOTO aHaIu3a K HHTETPUPOBAHUIO
¢ depeHIMaTbHBIX YPABHEHHUH IBUKEHUS MaTEPUAIEHON TOYKH 10T
JIEHCTBUEM IOCTOSHHBIX U TIepeMeHHBIX cuil. JuddepeHimanbabie
ypaBHEHUS JBUKEHUSI MAaTEPUATbHON TOUKH.

3. Pemenne nmepBoi 3a1aun AMHAMUKHA TOYKU. Perienre BTopoii 3a1aun
JUHAMUKHU TOYKH MPU TPSIMOJIMHEMHOM JIB)KEHUH (CITy4Yau: MOCTOSIHHOM
CHUJIBI; CUJIBI, 3aBUCSIIEH OT CKOPOCTH; CHJIbI, 3aBUCSIIICH OT MOJIOAKEHUS
TOYKH; CUJIBI, 3aBUCSIIEH OT BpeMeHH ). EcTecTBeHHbIE ypaBHEHUS
JBHO)KEHUS MaTEepUaIbHON TOUYKH.

4. PenieHue BTOpOH 3a/1a4il JMHAMUKU MTPU KPUBOJIMHEIHHOM JIBHYKCHUH
TOYKH.

1,2,3,6

Jlexuus 9. HecBo0ogHOe M OTHOCHTEJIbHOE ABUKEHHUS TOYKH.

1. HecBoOonHOE ABM>KEHUE TOUKHU. J[BUKEHHE TOUKH 110 3aJaHHON
HETIOJIBUKHON KPUBOA.

2. OTHOCHUTENNBHOE JIBM)KEHUE TOUKH.

3. IloHsATHE TIEPEHOCHOI U KOPUOIUCOBOM CHIJI MHEPITUHN TOUKH.

4. BausHue BpaueHus 3eMIu Ha paBHOBECHE M JIBH)KEHUE TEJl.

1,2,3,6

Jlexuus 10. IlpsimosinHeiiHbIe KOJ1e0aHHUS TOYKH.

1. IlpumeHeHue METOJOB MaTEMAaTHYECKOT0 aHAIN3a K PEILICHHIO
OJIHOPOJIHOTO U HEOJHOPOIHOTO MU hepeHIInaTbHOTO YpaBHEHUS
BTOPOTO MOPSAKA.

2. CBobonnbIe Kosebanus. CBOOOTHBIE KOJIEOAHUS PH HATMYUH TPEHUS
cKoJbkeHus. CBOOOIHBIE KOJIeOaHUsl TPH JIMHEHHO-BA3KOM
COINPOTUBIIEHUU. ATIEpUOINYECKOE JBUKEHUE TOUKH.

3. BeiHyxeHHbIe KoneOanus. BeiHyXIeHHbIe Kone0aHus TPU HATMYUN
JMHENHO-BA3KOT0 CONPOTUBIICHUS Cpelibl. AIEpUOINUYECKOE ABMKEHNE
TOYKH.

4. SIpnenue OueHuil. SIBjeHNE pe30HAHCA.

1,2,3,6

Jlexuus 11. BBenenne B JTMHAMHMKY MEXaHMYECKOH CHCTEMBI.
I'eomerpus macc.

1. Mexanunyeckas cucrema. Bueninue u BHyTpeHHue cuiibl. CBONCTBA
BHYTPEHHHUX CHIL.

2. luddepenmanbHble ypaBHEHUS ABHKEHHS CUCTEMBL. Macca CUCTEMBI.
3. LenTp Macc cucremsl. OnpeenieHue KOOPAUHAT IICHTPa Mace
MEXaHUYECKON CUCTEMBI.

4. MoMeHTBI UHEPLIMU CUCTEMBI M TBEPAOIO TeJIa OTHOCUTEIBHO OCH.
Pannyc nnepuuu. BeruncieHne MOMEHTOB UHEPLIUU IIPOCTEHIIUX TEIL.
TeopeMa 0 MOMEHTaX HHEPLIUA OTHOCUTENIBHO MapAJIEIbHBIX OCEM
(reopema I'toiirenca-1ITeiinepa). LlenTpoOexHble MOMEHTHI MHEPIUH.
5. Dnnuncous uHepuu. ['TaBHbIE OCH U IJIaBHBIE MOMEHTBI HHEPIIHUH.
Bpluncnenne MOMEHTa UHEPLIMM TBEPIOTO TENA OTHOCUTEIIBHO
IPOU3BOJILHON OcH. IToHATHE O TeH30pe MHEPIUH.

1,2,3,6




Jlekus 12. TeopeMbl 00 H3MEeHEHNH KOJIUYECTBA IBUKEHUS
MaTepuaIbHOI TOYKH U cucTeMbl. TeopeMbl 00 H”3MEeHEHHMH MOMEHTA
KOJIMYeCTBA IBHKEHUS] MATePUATbHON TOYKH U KMHETHYECKOIro
MOMEHTAa MeXaHU4eCKOH CHCTEeMBbl.

1. KonnuecTBO ABMKEHHSI MaTEPUATTLHOM TOUKH.

2. DrneMeHTapHBIN UMITYJIbC CUJIBI. VIMITYIIbC MTOCTOSTHHOM M ITEpEeMEHHOMN
cuibl. Teopema 00 UMITyJIbCE PaBHOACHCTBYIOIICH.

3. Teopema 00 M3MEHEHUU KOJIUYESCTBA JBUKCHHS TOUYKHU B
nuddepeHnraIbHON U KOHEYHOM (popmax.

4. Konu4ecTBo JBMKECHUS MEXaHUUYECKOM cucTeMbl. Teopema 00
M3MEHEHUH KOJIMYECTBA IBUKEHUSI MEXaHUYECKOM CUCTEMBI B
g depeHmanbHoN 1 KoHeuHOH dopmax. CieacTBUs. 3aKOH COXpaHEHUS
KOJIMYECTBA JIB)KEHUSI MEXaHUYECKON CHCTEMBI.

5. MOMEHT KOoIMuecTBa IBUKEHUSI MAaTEpUAIbHON TOYKU OTHOCUTEIIBHO
LEHTPa U OTHOCUTEIBHO OcH. Teopema 00 U3MEHEHMH MOMEHTA
KOJIMYECTBA JIBUJKEHUSI MaTEPUAIbHON TOUKH.

6. Kunernyeckuiit MOMEHT MEXaHUYECKOW CUCTEMBI OTHOCUTENBLHO LIEHTPa
¥ OTHOCHUTENBHO ocu. Teopema 00 M3MEHEHNN KHHETUYECKOTO MOMEHTa
MeXaHU4YecKoi cucteMbl. CrecTBUSI.

1,2,3,6

Jlexuus 13. Teopema 00 M3MeHeHNMH KMHETHYECKOH JHEPIrUH.

1. PabGora nmocrossHHOM cruibl. PaboTa mepemenHoi#t criibl. PaboTa cuibl
mspxecTd. PaboTa cuisl ynpyroctu. PaboTa mocTOSIHHOM CHITBI TPEHUSI.
MOIITHOCTE.

2. Kunermueckast sHeprusi MarepuanbHOi Touku. Teopema 00 n3MEeHEeHUN
KHHETHYECKOW SHEPTUU MaTepuanbHOM Touku B n1uddepeHnnanbHoi n
KOHEYHOH (hopMax.

3. Kunernueckas sHeprusi MEXaHHMUECKOW cUcTeMbl. Beruncienue
KMHETUYECKOW SHEPTUH TBEPAOIO TENa B Pa3IMUHBIX CIIydasx ero
IBUKCHUS.

4. PaboTta u MOILIHOCTb CUJI, TPUIJIOKEHHBIX K TBEPIOMY TeIly, IPU
NOCTYyNaTeNIbHOM U BpalllaTelIbHOM JBIMKEHUX Tena. PaboTa cui Tsxkectn
MEXaHUYECKOM cUCTEeMBI U TBEpOTO Tena. PaboTa BHYTpEHHHUX CHIT
TBEPOTO TeNa.

5. Teopema 00 U3MEHEHUH KMHETUYECKOW SHEPTUU MEXaHUYECKON
CHUCTEMBI.

6. TloreHumanbHas SHEprHsl. 3aKOH COXPAHEHHUS TIOJTHON MEXaHUIECKOH
DHEPIUU CUCTEMBI.

1,2,3,6

Jlexuus 14. Ilpuiio:keHue 001IUX TeopeM K IMHAMHUKE TBEPIOIro TeJa.
1. Juddepennnanbable ypaBHEHHs TOCTYNATEIBHOTO JBH)KEHUS
TBEPJIOTO Tela.

2. JuddepennnanbHoe ypaBHEHHE BpalaTeIbHOTO ABHKEHHS
TBEPJIOTO TeJla BOKPYT HEMOIBUKHOM OCH.

3. Juddepennnanbable ypaBHEHHS IIIOCKOTO JIBUKEHUS TBEPAOTO
Tena.

4. Juddepennunanbable ypaBHEHHS ¢(HEPUUECKOTO IBHKEHUS
TBEPJIOTO TelIa.

5. Juddepennunanbable ypaBHEHHS JBUKEHUS CBOOOAHOTO TBEPIOTO
Terna.

1,2,3

Jlexuus 15. IlppHIMN BO3MOKHBIX NEepeMelleHHA.

1.  Csssu u ux ypaBHenus. Knaccuduxanus csizen.

2.  Bo3moxHble (BUPTyaJbHbIE) IEPEMEIIECHUS TOIOHOMHON CUCTEMBI.
Yucio crernenei CBO0OIbI TOJTOHOMHON CUCTEMEL.

3.  IlpuHIun BO3MOKHBIX MEpEMEIEHHH.

1,2,3




Jleknusa 16. InddepennuanbHbie ypaBHEeHH S IBUKEHUS CUCTEMbI B
00001ICHHBIX KOOP/AMHATAX.

1.  Juddepennunanpabie ypaBHEHUS TBUKEHUS MEXaHUUECKON
CUCTEMBI B 0000IICHHBIX KoOpanHaTax (ypaBHeHUs JlarpaHxka BTOPOTro
pona).

2.  Kunernyeckuit moTeHIMAIl.

3.  HMHrerpan sHepruu u HUKINYECKUE KOOPAUHATHI.

1,2,3

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTu4yeckoro 3ausitusi. Bonpocsl, orpadéarbiBaemMble
HA NPAKTHYECKOM 3aHATHH

Bcero
yacoB

Y4yeOHO-
MeTOANYecKoe
odecreyeHue

1

3

Cucrema cxoasimmxcsi cuil. PaBHoBecue Tena, HaXOIIerocs Mmoj
meiicTBHEM cUCTeMBI cxosuxcs cui. Pacuet pepm MeTo10M BhIpe3aHus
y3J10B.

4,5,7,8

Ilnockas cucrema cuii. PaBHoBecue peiuara. MOMEHT CHJIBI
OTHOCHUTENIbHO TOUkH. OTpeienieHre peakiiuii ornop TBEPI0ro Tena,
HaXxOSAIErocs Mo ACHUCTBUEM TPOU3BOJLHON MIOCKOW CUCTEMBI CHJI.
Teopema Bapunbona. OnpeneneHue peakiuii ornop U BHyTPEHHUX
peaxkuii cucteM Tel (COCTaBHBIX KOHCTPYKIUH).

4,5,7,8

HenTp TsxecTn. OnpenenaeHue Moi0KeHNs! LIEHTPa TAKECTH TBEPAbIX
TeJI METOAO0M pa30MeHHs U METOJIOM OTPHIIATEIbHBIX BECOB.

4,5,7,8

KunemaTuka Touku. OnpeneneHue TpaeKTOPUU, CKOPOCTU U YCKOPEHHUS
TOUYKHU IO 33JJaHHBIM ypaBHEHUAM e€ qBrkeHus. OrpeneseHne CKOpocTH U
YCKOpEHUSI TOUKU IIPU €CTECTBEHHOM CIIOCO0€ 3a/1aHus €€ IBUKEHUS.

4,5,7,8

IIpocreiimme ABUKEHUS TBEPAOro Teaa. OnpeaeneHue
KMHEMATUYECKUX XapaKTEPUCTUK BPAIIATEILHOTO ABUKEHUS TBEPAOTO
rena. OnpeneneHnue CKOpoCcTe U YCKOPEHUH TOUEK Tea Ipu
BpalareiabHOM ABMKeHUU. [IpeoOpa3oBanre mpocTeHInX 1BUKEHUN
TBEPJOTO TeA.

4,5,7,8

ITnockoe nBuAKeHne TBepAOro Teja. OnpeneneHue CKopocTen u
[YCKOPEHHUI TOYEK TBEPJIOTO TeNa MPHU IJIOCKOM JBH>KeHUH. [l1anbl
CKOpPOCTEN U YCKOPEHUN. MIHOBEHHBIN LIEHTP CKOPOCTE. MIHOBEHHBIN
LIEHTP YCKOPEHHU.

45,78

Ci0xHO€ IBHKeHUE TOYKH. Y PAaBHEHHUS JBUKECHUS U TPAEKTOPHS TOUKU
IIpU CJI0KHOM JIBHKeHUH. Clio)keHne ckopocTeit Touku. CriokeHue
YCKOPEHUH TOUYKHU IPU NEPEHOCHOM MOCTYIATEIbHOM JIBUKEHUH.
CrnosxeHue yCKOpeHUI TOYKU MPU MEPEHOCHOM BpallaTeIbHOM JBUKEHUU.

45,78

HpﬂMaﬂ u OﬁpaTHaﬂ 3agavuu JMHAMHUKHU TOYKHU. OHpCI[CJ'ICHI/Ie CHJI 11O
3a1aHHOMY JIBHXKCHUILO. OHpe,Z[CJ'ICHI/IC napamMeTpoOB HpHMOHHHCﬁHOFO
JBHXXCHHA TOYKHU 110 3aJaHHBIM CUJIaM (HpI/I IMOCTOSIHHOM CHUJIC; IIPpU CUJIC,
3aBHUCAIIEH TOJIBKO OT BpPCEMCHU; IIpU CHJIC, 3aBHUCAIEH TOJIBKO OT
MOJIOKCHH TOUKH,; IIPH CUIJIC, 3aBHUCHIIEH TOJIBKO OT BpeMeHI/I).
Onpe;[eneHI/Ie napamMeTpoOB KpPIBOJIHHCI‘;IHOFO JABHOXKCHHA TOYKH 110
3aaHHBIM CHUJIaM.

4,5,7,8

HecBo0oaHoe 1 0oTHOCHTEJIBbHOE ABUKEeHUS TOYKH. COCTaBIEHUE U
peuienre 1M pepeHnnaibHbIX YpaBHEHUN JBUKEHHS TOUKHU B Cllydae
HECBOOOTHOTO 1 OTHOCUTEIBHOT'O IBUKECHHUS.

4,578

IIpsimonuHeiinble KoJe0aHusa TOUKU. CBOOOHBIC HE3aTyXaIOIINe
kosnebanus. CBOOOIHBIE 3aTyXarolue Konebanus. BeiHyKIeHHbIS
koneOanus1. Ciydaii pe3oHaHca.

45,78




I'eomeTpust Mmace. OnpezeneHue NoJI0KEHUS LIEHTPa MacC MEXaHUUECKOMN
cucrteMbl. OnpeneneHne MOMEHTOB HHEPLUH TBEpAbIX Tell. [Ipumenenue
reopemsl I tolirenca-IlIrelnepa.

4,5,7,8

TeopeMbl 00 N3MeHEHHH KOJIHYECTBA JBHKEHUS MaTePHAIbLHOT
TOYKHU M cHCTeMbl. Teopema 00 H3MEHEHUH KOJIMYECTBA ABHIKCHUS
MaTepuaibHOU TOUKH. [IpuMeneHne TeopeMbl 00 H3MEHEHUH KOJTMYECTBa
JBIDKCHUS K MCCIICIOBAHUIO IBUYKCHHS MEXaHUYIECKOW CHCTEMbI U TBEPIOTO
rena. luddepeHnnansHoe ypaBHEHHE TIOCTYATEILHOTO TBUKEHHUS.

4,5,7,8

Teopembl 00 H3MEHEHUM MOMEHTA KOJIUYECTBA IBUKEHUS
MaTEepPUAJIbHOM TOYKHM U KHHETHYECKOr0 MOMEHTA MeXaHN41eCKOi
CHUCTEMBI. TeopeMa 06 N3MCHCHHUU MOMCHTA KOJIMUCCTBA ABUXKCHUS
MarepuanbHOW Touku. [IpumMenenue Teopembl 00 U3MEHEHUN
KUHCTHUYCCKOI'O MOMCHTA K NCCIICAOBAHHUIO ABUXXCHUA MexaHI/I‘{eCKOﬁ
cucTeMBbI B TBepioro Tena. uddepennmanibHoe ypaBHEHHE BpaAIICHUS
TBEPJOTO TEJIa BOKPYT HEMOBUKHON OCH.

4,5,7,8

Teopema 00 n3MeHEeHNH KHHETHYECKOH JHEPrUU CHCTeMbI. Teopema
00 M3MEHEHUN KMHETUYECKOHN SHEPTHH MaTepHATbHONU TOYKH. MOIITHOCTB.
Kunernyeckast 3HEprusi TBEPAOIO TEJA B PA3JIMYHBIX CIIydasiX ero

4,5,7,8

nBrKeHMs. PaboTa 1 MOITHOCTD CHUJI, TPUIIO’KEHHBIX K TBEPIOMY TEIly, IpU
[IOCTYIIATEIbHOM U BpaIllaTEIIbHOM ABMKEHUAX Tena. [Ipumenenue
TeopeMbl 00 N3MEHEHHH KHHETHYECKOW YHEPTUH K HCCIIEIOBAHUIO
[IBHJKEHHS] MEXaHUYECKOW CUCTEMBI U TBEPAOIO TEa.

IIpuiokenue 00X TEOPEeM K IMHAMHKE TBEP/IOTO TeJa.
CocraBieHne 1 HHTETpupoBanue MU GepeHINaTbHBIX YPaBHEHHHA
NOCTYIATEFHOT0, BPALIATEIFHOTO U INIOCKOTO ABMKECHUI TBEPAOTO Tela.

4,5,7,8

IIpuHIUN BO3MOKHBIX NepeMeleHnii. CBs3U U UX YpaBHEHUS.
Knaccudukanus cszeii. BoaMokHbie (BUPTYaIbHbIC) TIEPEMETICHHS
TOJIOHOMHOH crucTeMbl. Yncio creneneii ¢cBoOOIbI TOJTOHOMHOM CHCTEMEL.
[TpuHIKUIT BO3MOXKHBIX nepeMenieHnid. OnpeaeeHne COOTHOMEHUN MEX Iy
cuiamu B MexaHu3max. OnpezesieHne ypaBHOBEUINBAIOIINX CUJT
MexaHu3MOoB. [I[pruMeHeHre IPUHIIUITA BO3MOXKHBIX MIEPEMEIIEHUN K
ONPEIETICHUIO PEAKIINI OMTOP COCTaBHOM KOHCTPYKIUU.

4,5,7,8

JAudpepennuaibabie ypaBHEHHS IBUKEHUS CHCTEMbI B
00001IeHHBIX KoOpANHATAX. Bb100p 0000IIEHHBIX KOOPIUHAT
MEXaHU4YECKOM cucTteMbl. Onpeenenne 00001EHHBIX CHII CUCTEMBI C
OJIHOM CTerneHblo cB00O 1. Onpesiesienre 0000IEHHBIX CHII CUCTEMBI C
mByMsI cTerieHs MU cBoOoabl. [IpuMenenue ypaBHeHus Jlarpanxa BTOporo
pojaa I UCCIIEI0BaHUS IBUKEHUSI MEXaHUUYECKOW CUCTEMBI C OJTHOM
cTernenbio cBoOo bl [IpumeHenne ypaBuenuii Jlarpanska BToporo poja ass
MCCJICIOBAHMS IBUKCHUSI MEXaHUYECKON CUCTEMBI C IBYMS CTETICHSIMH
CBOOO/IBI.

45,78

Ilepedyennb 1a00paTOpHBIX padOT - HE MPEXYCMOTPEHbI Y4eOHBIM IJIAHOM

3ajanus I CAMOCTOSAATEJILHOM Pa00ThI CTYJACHTOB

Y4yedHO-
Bomnpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHuUs) Beero METOIHIECKOe
JacoB odecreyeHue
1 2 3
Pa3zgen 1. CTATUKA
OCHOBHI)IC IMNOHATUA U AKCHUOMBI CTATHUKU. 1

Teopemuqecme 680Nnpocybl.

1,2,3,6




[Ipenmer cratuku. OCHOBHBIC MOHATHUS cTaTUKKA. OCHOBHBIE 3a/1a4n
CcTaTUKA. AKCHOMBI cTaTuKi. OCHOBHEBIE BUIBI CBA3EH.

CucreMa cXoasIuxcs CUJI.

Teopemuueckue 60npochwi.

[TonsiTrie cucTemMbl CXOASAIMIUXCS CHII. PaBHOIEHCTBYIOIIAS CXOISAIINXCS
cu. ['eomeTpruyeckuii 1 anredpandecKuii Cocod onpeeIeHus
pPaBHOJICHCTBYIOIIEH. Y CIIOBUSI PABHOBECHUS CUCTEMBI CXOSIIIUXCSI CUTT B
anreOpandeckoi 1 reomeTpuueckoit popmax. Teopema o paBHOBECHHU
TpexX HemapasuieIbHbIX CUJL.

Pewenue 3aoau.

PaBHOBecue TBepAbIX TeJ MO IeUCTBUEM IIOCKOM CHUCTEMBI
cxomsamuxcs cuil. Onpenenenue onopHbIX peakuuil. PacueT miuockoit
dbepmbl METOZOM BbIpe3aHus y3710B. PaBHOBecue TBEpIbIX Tell MO
JEHCTBUEM NIPOCTPAHCTBEHHON CUCTEMBI CXOASIILIUXCS CUJL.

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

Teopus map cui.

Teopemuueckue 8onpocbi.

CrnosxeHue 1ByX napajuiesIbHbIX CUJI (IPUBEJIEHUE K
paBHOJICHCTBYIOIIEH).

[Tapa cuin. MomenT napsl (kak BeKTOp). MOMEHT CHJIbl OTHOCHTEIIBHO
1eHTpa (Kak BeKTop). B3auMocBsI3p MOMEHTa Hapbl © MOMEHTOB CHJI TTaphl
OTHOCHUTEJIbHO NPOU3BOJILHOM TOUKHU. TeopeMbl 00 SKBUBAJIEHTHOCTH U
CJIOKEHUU Map U ux cieactus. llpuBegenne nponu3BoIbHON CUCTEMBI Hap
K POCTENIIEMY BHY. Y CIIOBUSI PABHOBECHSI CUCTEMBI 11ap.

1,2,3,6

IIpuBeaenue cucTemMbl CHJI K HEHTPY. Y CJIOBUS PABHOBECHUS.

Teopemuueckue 60npochi.

Jlemma o napannenbHOM nepeHoce cuiibl. [loHsITHE TIIaBHOTO BEKTOpa U
IJIaBHOT'O MOMEHTa cucTeMbl cuil. OCHOBHAsi TeOpeMa CTaTUKU (Teopema
[Tyanco o mpuBeIeHUN IPOU3BOIBLHONU CUCTEMBI CHII K JAHHOMY LIEHTPY).
YacTHble cydan MPUBEICHHUS CUCTEMBI CHIL. Y CJIOBUSI PaBHOBECHS
IIPOU3BOJIHON crcTeMbl cuil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJICHCTBYIOIIEH.

1,2,3,6

ILi1ockas cucrema cuJI.

Teopemuueckue 80npochwi.

MOMEHT CUJIbl OTHOCUTETBHO TOUKH (Kak anreOpanyueckas
BeIM4rHAa). MoMeHT napsl (Kak aaredpanyeckas BEJIMUKHA).
[IpuBeneHne mIoCcKou CUCTEMBI CUJI K IIPOCTEUILIEMY BUAY. Y CIIOBUS
PaBHOBECHSI INIOCKOM CUCTEMBI CHJI. Y DaBHEHHUsI PABHOBECHSI
MIPOU3BOJIBLHOM MIOCKON CHCTeMBI cull (TpH Gopmbl). CTaTHUECKH
ONPEACINMBIE U CTATUYECKU HEOIPEAETUMbIEC
CUCTEMBI TeJl. YCIIOBUS PABHOBECHUS pblyara. Y CTOMYMBOCTH Teja IpPU
onpokuabiBanuu. Koappuuuent ycroitunBocTu.

Pewenue 3a0au.

PaBHOBecHe TBEpBIX TEI MO AEHCTBUEM NMPOU3BOJILHOM MIIIOCKON
cucteMbl cuil. PaBHoBecue cuctem tein. OnpeesneHne BHYTPEHHUX
peaknuii. OnpeesieHue OMOPHBIX peakiuid. PacueT miockoi hepmbl
MeTosioM ceueHuil (Purrepa). PaBHoBecue peruara. IIposepka
YCTOMYMBOCTH TBEPAOTO TeJa MPU JEHCTBUU ONPOKHUIBIBAIOIIEH
Harpy3Kku, onpeaeneHue kodpuirenra ycTroiunBoCTH.

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




Tpenue.

Teopemuueckue 60npochwi.

3aKOHBI TPEHUS CKOJIbKEHUS. PaBHOBECHE Tella IPpYU HAJITMYUU TPEHUS
CKOJIbXKECHUSA. YTOJ TPEHUs, KOHYC TpeHus. PaBHOBecue Tena npu
HaJIMYUU TpeHUs KadeHus. PaBHOBecue TBEpABIX TEJ IPU HAJTMYUU TPEHUS
rubkux ten. @opmyna Ditnepa.

Pewenue 3a0au.

PaBHOBecue Ten1a U CUCTEM Tel IIPU Y4ETE TPEHUS CKOJIbKEHHUS.
PaBHOBecue Tena Ha HaKJIOHHOU II0cKOCTH. PaBHOBecne
MWINHAPUYECKUX U CPEPUIECKUX TBEP/BIX TEJ MPH HATUYHU TPEHUS
kaueHus. CONpOTHUBIICHUE NIEPEKATHIBAHUIO.

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

IIpocTpancTBeHHasi cUCTeMa CHJI.

Teopemuueckue 60npochwi.

MOMEHT CuIBI OTHOCHUTEIILHO OCH. B3aMOCBA3b MOMEHTA CUIIBI
OTHOCHUTEJIBHO OCH M MOMEHTA CUJIbI OTHOCUTEJIBHO TOUYKH HA 9TOU OCH.
AHaIUTHYECKOE OIPEIETICHHUE [NIABHOTO BEKTOPA U TJIaBHOTO MOMEHTA
IIPOCTPAHCTBEHHON CUCTEMBI CUJI. Y pPaBHEHHS PABHOBECHS IIPOU3BOJIBHON
IIPOCTPAHCTBEHHOU cHCTEeMBI cuil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJEHCTBYIOIIEH OTHOCUTEIIBHO OCH.

Pewenue 3aoau.

Omnpenenenye r1aBHOTO BEKTOPA U II1aBHOTO MOMEHTA CUCTEMBI CHIL
IIpuBenenne cucteMsl CHII K JaHHOMY LIeHTpY. lIpuBenenue cucreMsl cui
K IpocTennemMy Buay. PaBHOBecHe TBEpABIX TEI U CUCTEM TEJl I10]1
JEMCTBUEM ITPOU3BOJIBHOM MPOCTPAHCTBEHHON CUCTEMBI CHIIL.
OmnpeneneHre ONOPHBIX U BHYTPEHHMX peakuui. PaBHOBecue yacTU4YHO
3aKpEIJICHHBIX TBEPABIX TEII.

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

entp TXKECTH.

Teopemuueckue 60npochi.

LenTp napamienbHbix cuil. @opMysisl A paanyca-BeKTopa u
KOOP/IMHAT LIEHTpa MapajuIeTIbHBIX CHII. PaBHOIEHCTBYOMIAS CHJT TSKECTH
TBeporo tena. LlenTp TsoxecT TBepaoro Tena. LleHTp TsokecTH
OJIHOPOJIHOTO Tena (00bema, IIoIaau, TMHUH). LIeHTp TSKECTH TI0CKoM
¢urypsl. LlenTp TsxecTu TuHUM. MeToAbl HaX0XKJICHHS LIEHTPA TAKECTH.
Haxosxnenue neHTpoB TsbkecTH npocteimux Guryp. CriocoOs
HaXO0XKJICHUS EHTPOB TSHKECTH TeJl (MHTErpUpOBaHHUE, CHMMETPUS,
pa3bueHue, JOMoIHEeHUeE (Cr1oco0 «OTPULIATENIbHBIX) BECOB),
HKCHEPUMEHTAIbHBIN c10c00).

Pewenue 3a0au.

OmnpeneneHne MOI0KEHUS IIEHTPA TSHKECTH OJHOPOIHBIX TBEPIBIX TEIl
Pa3IUYHBIMU CIIOCOOAMHU.

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

Pazgen 2. KUHEMATUKA Knnemaruka

TOYKH.

Teopemuueckue eonpocbi.

[Ipeamet u 3anaun kuHeMaTuku. CrioCOOBI 3a7JaHUs JBUKEHHUS TOUKH.
CKOpoCTh U YCKOPEHHE TOUKH IPH BEKTOPHOM CIIOCO0E 3a1aHUS
newkenus. ['omorpad ckopoct Touku. CKOPOCTh U YCKOPEHHE TOYKH
MIPU KOOPJIMHATHOM CIIOCO0€ 3a/1aHus JBUKEHHUS (B JEKAPTOBBIX
KoOpauHaTax). ECTeCTBEHHBIN TpEeXTpaHHUK, €CTECTBEHHBIC
KoopauHaTHbIe ocH. LleHTp u paanyc KpuBU3HbI TpaeKTOpuu. CKOpOCTh U
YCKOpPEHHUE TOUKH MPU €CTECTBEHHOM CITOC00€ 3a/TaHUS JIBUKCHUSI.
YacTtHble cay4yau IBHKEHUS TOUKU. ['paduKku ABMKEHUs, TyTH, CKOPOCTHU
Y YCKOPEHHS TOUKH.

Pewenue 3aoau.

HccnenoBanue npsaMoJIMHENHOTO B KEHUS TOUKH. MccnenoBanue
KPUBOJIMHEWHOTO IBUYKEHUS TOUKH (ONpEeIeHHE TPAEKTOPUH, CKOPOCTH

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




U YCKOpeHHsl, roorpaga cKkopocTH) Ipyu BEKTOPHOM, KOOPAUHATHOM U
€CTECTBEHHOM CTI0C00ax 3aaHUsI TBUKCHHS TOUYKH.

IIpocTreiime 1BUKEHUS TBEPAOIO TeJia.

Teopemuueckue 60npochwi.

[ToctynarensHoe IBHKEHUE TBEPAOro Tena. Teopema o mocTynareaIbHOM
JBIKEHUU. Y paBHEHUS MMOCTYMATEILHOTO JBUKEHUS TBEPJIOTO Tea.
BpamarensHoe JBUKEHHE TBEPAOTO Tella BOKPYT HETIOABUKHOM OCH.
VYpaBHeHUE BpalaTeIbHOTO IBMXKCHUS Tela. YTIIOBas CKOPOCTh U
YIJI0BOE YCKOpEHHE Tena (Kak anredpandeckue BeanduHbl). CKOpOCTb U
YCKOpPEHHUE TOYKH TBEPJIOTO TeJIa, BPALIAIOLIEroCcs BOKPYT HEMOABUKHOM
ocu. BeKTopbl yriioBoil CKOpoCcTH U YIIIOBOTO YCKOPEHHUS Tea.
BekTopHble BEIpaKEHHS OKPYKHOM CKOPOCTH, BpaIllaTeIbHOTO U
LEHTPOCTPEMUTENBHOIO YCKOpPeHH. YacTHbIE Cilydau BpalaTeIbHOro
JBIKEHUS Teja (paBHOMEPHOE M PaBHOIIEPEMEHHOE BpAIlICHUE).

Pewenue 3aoau.

OrnpezenieHne KHHEMAaTUYECKUX TAPaMETPOB MOCTYMATEIBHOTO
IBUKEHHsI TBepAoro Tena. McenenoBanue BpamareabHOro JBUKEHHS
TBEPJIOTO TeJIa BOKPYT HEMOABM>KHOM ocH. [IpeobpasoBanue mpocTenmx
IBUKEHMI TBepaoro Tena. [lepegaroynbie MEXaHU3MBI.

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

I1nockoe nBUKEHHE TBEPAOIO TeJia.

Teopemuueckue 6onpochwi.

CBoiicTBa MJIOCKOTO JIBIKEHUS. Y paBHEHUS ABMKEHUS TIOCKON (UTYPBI.
Pa3no)xeHne m10cKkoro ABMKEHUS Ha MOCTYIATENbHOE ABH)KEHNE BMECTE C
MIOJIFOCOM U BpPAILlEHUE BOKPYT Mojtoca. TeopeMa 0 CKOPOCTAX TOUEK
TUIOCKOW (DUTYpHI U €€ cieacTBHsL. MTHOBEHHBIH EHTP CKOPOCTEH.
CriocoObl HaxOXKAEHUSI MTHOBEHHOTO IIEHTpa cKopocTeil. Onpenenenue
CKOpPOCTEH TOYEK MIO0CKON (PUTYPBI C ITOMOIIIbI0O MTHOBEHHOT'O IIEHTpa
ckopocteit. Teopema 00 YCKOPEHHSIX TOUYEK TUIOCKOH Gurypsl. [TorsTHe 0
MT'HOBEHHOM IIeHTpe ycKopeHuii. CriocoObl onpe/esieHrnss MTHOBEHHOTO
LIEHTPa YCKOPEHUM IIIOCKOHN (UTYPHI.

Pewenue 3a0au.

CocraBieHne ypaBHEHUH JIBHKEHUS IUIOCKON QUTYpHI B €€ MII0CKOCTH.
Omnpenenenne CKOPOCTEN TOUEK TBEPAOTO TENA IIPU IIIOCKOM JBUKECHHH.
Ompenenenue yrioBoil CKOpocTd. MrHOBEHHBIHM IEHTP CKOPOCTEH.
Omnpenenenne ycKOpeHU TOYEK TBEPAOTO Teja P TNIOCKOM JIBHYKEHHUH.

OrnpeziesieHne yriioBOro yCKOpeHusi. MrHOBEHHBIN IIEHTP YCKOPEHUH.

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

Cdepuueckoe 1BukeHHe TBEPAOro TeJiA.

Teopemuueckue 60npochwi.

Vel Ditnepa. YpaBHeHus chepruiecKoro ABMKEHUs. MTrHOBEHHAs! OCh
BpalleHusl. Y paBHEHNE MIHOBEHHOM OCH BpalleHUs] TBEPAOIO Teja IpH
chepruIecKoM JABUKEHUU. YTIIOBAsE CKOPOCTh M YIJIOBOE YCKOPEHHE Tea.
OmnpeneneHne CKOPOCTEH U yCKOPEHUH Touek Tela Mpu chepruueckom
nBUKEeHUH. Pactipenienienne ckopocTeil Touek Tena npu chepruueckom
nBuKeHUH. [Ipoekiny cKkopoCTH TOUKH Tela Ha OCH JIEKapTOBbBIX
KOOpPJIMHAT.

Pewenue 3a0au.

HccnenoBanue chepuyeckoro ABMKEHHs TBEPOTO Tea.
[IpocTpaHcTBEeHHas: OpUEHTALUs TeJa, YIUIbl DUiepa.

JBuaxennsi cBOOOAHOTO TBEPAOIO TeJa.

Teopemuueckue 8onpochi.

Paznoxxenue ABM>KeHHsI CBOOOIHOTO TBEPOTO TeJla Ha MOCTYIMATENbHOE
JBUKEHHE BMECTE C MOJIIOCOM U chepuyecKoe IBUKEHUE BOKPYT MOJIIOCA.
YpaBHEHHsI IBHKEHUS CBOOOTHOTO TBEpAOro Tena. HezaBucuMocTh
BEKTOPOB YIJI0BOM CKOPOCTH U YIJIIOBOIO YCKOPEHUSI CBOOOIHOTO Tefa OT
BbIOOpa nosmoca. OnpeneneHne CKOpOCTe U YCKOPEHHH TOUeK

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




CBOOOJTHOTO TBEPAOTO TEa.

Pewenue 3aoau.

VYpaBHeHHs IBMXKEHHST CBOOOTHOTO TBepaAoro tena. OnpeneneHue
CKOpPOCTEN U YCKOPEHUI TOUEK CBOOOIHOTO TEa.

Cl10:KkHO€ IBHKEHHE TOYKH.

Teopemuueckue 60npochwi.

OTHOCHTENBHOE, IEPEHOCHOE U a0COIIOTHOE JIBUKEHUS TOUKH. 3a/laHue
CJIOXKHOTO ABMKEHUS TOUKHU. Teopema o cioxxeHuu ckopocteil. Teopema o
CIIO’KE€HUH ycKopeHul (Teopema Kopuosnuca), KOpHOIMCOBO YyCKOPEHUE.
Ciyuyaun OTCyTCTBHS KOPHOJIUCOBA YCKOPEHUS.

Pewenue 3a0au.

VYpaBHeHus 1BukeHUs TOUKU. Cl0XKEHNE CKOPOCTEN U YCKOPEHUIN TOUKU
(cmy4aii moCTynaTeNIbHOrO NEPEHOCHOTO JABMXKEHUS, CIlydai
BpAIllaTEIbHOIO IEPEHOCHOTO JBUKECHMUS).

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

CJ10:kHO€ IBHKEeHHEe TBEPAOro TeJa.

Teopemuueckue 6onpochi.

CnoxeHue noctynaTeIbHbIX IBMKEeHUN. ClI0KeHHE BpaIllEHU TBEPI0TO
Tea BOKPYT napauienbHbix oceil. [lapa Bpamenuii. CioxxeHue BpalleHuit
TBEPJIOTO TeJIa BOKPYT Mepecekaromuxcs oceit. Cioxenue
MOCTYIATEILHOTO U BpalaTeIbHOTO JIBIXKCHHM. BUHTOBOE IBIKEHHE.
OOmuii ciydail ClnoKeHus IBUKEHUHN TBEpJI0ro Tena.

Pewenue 3aoau.

CnoxxeHue noctynaTenbHbIX ABUKEHUN. Cll0)KeHHe BpALLlEHU TBEpOro
TeJla BOKPYT MapajuieabHbIX oceil. MccnenoBanne IBUKEHHS TIJIaHETAPHbBIX
u 1uddepeHnanbHbIX 3y0UaThIX MEXaHU3MOB C IIWIMHIPUYECKUMU
koJjiecamu. Clio)KeHHE BpAIlleHU TBEPJIOTO Tela BOKPYT MEPECEKAIOIIUXCS
ocell. MccnenoBanue ABUKEeHUs MIIaHETAPHBIX U MU depeHInaTbHBIX
3y04YaThIX MEXaHU3MOB ¢ KOHUYEeCKHUMH Kojiecamu. CII0KEeHHE
MIOCTYIATEJIbHOIO U BpAallaTeJIbHOTO JIBH>KEHHI. BUHTOBOE IBU)KEHHE.

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

Pazngen 3. IMHAMMUKA

BBenenue B AUHAMUKY. 3aKOHBI IMHAMMKH.

Teopemuueckue 6onpocbi.

[Ipenmer nMHAMUKHM, OCHOBHBIE MOHATHUS U onipenenenus. [Ipoctpanctso
U BpeMsI B KJIIACCUYECKON MexaHHKe. MIHepIuaibHbIe CHCTEMBI OTCUETA.
3akoHbl IMHaMUKH (3aKkoHbl ["anunes-HpioToHa). IHepTHOCTH
MaTepuanabHbIX Tesl. OCHOBHBIE 3a1a4 TUHAMUKHA. OCHOBHBIE BUIbI
CHIL

1,2,3,6

IIlpuMeHeHne METOI0B MAaTEMATHYECKOI0 aHAJIN3A K
HHTErPUPOBAHUIO 1M (P PepeHHATBHBIX YPABHEHUI
ABHMKEHHMS CBOOOTHOM TOUKM. Teopemuueckue 60npochyi.

[IprMeHeHne METOI0B MaTEMAaTHYECKOTO aHAIN3a K UHTETPUPOBAHUIO
muddepeHIMaIbHBIX YPaBHEHUH IBUKEHUS MaTepHaIbHON TOUKH MO
NeCTBHEM MOCTOSIHHBIX U epeMeHHbIX cuil. Juddepennmanbuple
YPaBHEHUs ABUKEHUSI MaTEpUaIbHOM TOUKH. Penienne nepBoi 3a1aun
JTUHAMHUKHU TOUYKH. PenreHne BTOpoi 3aa4n TMHAMUAKHU TOYKH ITPU
NPSIMOJINHEHHOM JIBUKEHUU (CIy4an: HOCTOSHHOW CHIIBL;, CHIIBI,
3aBUCAIIEH OT CKOPOCTH; CHJIBI, 3aBUCSIIEN OT MOJIOKEHUS TOUYKH; CUJIBI,
3aBUCSILEN OT BpeMeHM). EcTecTBEHHbIE ypaBHEHUSI IBUKEHUS
MaTepualbHON TOYKU. Penmenne BTopoy 3a1auu AMHAMUKH [IPU
KPUBOJIMHEWHOM JIBUJKEHUH TOYKH.

Pewenue 3a0au.

Omnpeznenenue CUII MO 33aHHOMY JIBHIKEHUIO TOUKH (CITydait
MPSIMOJIMHEHHOTO ABUKEHHUS, CITy4ail KpUBOJIMHEHHOTO JIBUYKEHUS).
Cocrasienue u peuieHre AudQepeHnnanbHbIX ypaBHEHUH IBUKESHUS
CBOOOTHOM MaTEpHAIBLHON TOYKH (CITydan MPSMOJTMHEHHOTO 1

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




KPUBOJIMHEWHOTO JIBU)KEHUS, CITydau MOCTOSTHHBIX U IEPEMEHHBIX CHJI).

HecBo6oaHoe 1 OTHOCHTEJIbHOE ABUKEHUS TOYKH.

Teopemuueckue gonpochi.

HecBoboanoe aBmkeHne Toukd. J[BHKeHNE TOYKHU IO 3a/1aHHOM
HEMOABUXHOM KprBOil. OTHOCHUTENBHOE IBH>KEHHE TOUKU. [loHsATHE
IIEPEHOCHON ¥ KOPUOJIMCOBOM CUJI MHEPLIMM TOYKU. BiinsHue BpaleHus
3emMiIM Ha paBHOBECHE U JIBU)KEHHE TEJL.

Pewenue 3a0au.

Cocrasnenue u peuierue quddepeHanbHbIX ypaBHEHUN IBHKEHUS
HECBOOOJAHON MaTepualbHON TOUKHU (Cllydau IpSIMOJIMHENHOIO U
KPUBOJIMHEWHOTO JIBU)KEHUS, CITy4au MOCTOSIHHBIX U TEPEMEHHBIX CHJI).
Cocrasienue u pemieHre AudQepeHnrnanbHbIX ypaBHEHUH
OTHOCHUTEJIbHOTO JBUKEHUSI MaTEPUAIbHON TOUKHU.

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

I[IpuMeHeHNEe METOI0B MATEMATHYECKOT0 AHAJIN3A K HCCJIeTOBAHUIO
NPSIMOJIMHEHHOT0 K0J1e0ATeJIbHOI0 IBUKEHNSI TOUKH.

Teopemuueckue 6onpochi.

[IpuMeHeHre METOJOB MAaTEMATHIECKOTO aHAIN3a K PEIICHUIO

OJTHOPOJTHOTO ¥ HEOJTHOPOAHOTO U (HEepeHITNATEHOTO YPaBHEHUS

BTOpOro nopsiaka. CBoboaHsie kojebanuss. CBOOOIHBIC KOJICOAHUS TIPH

HaJIUYUH TPEHUs CKoJibxeHus1. CBOOOAHBIEC KOJICOaHUS TIPH

JUHEHHOBS3KOM CONPOTUBIICHNU. ATIEPUOIHMYECKOE TBHKCHUE TOYKH.

BreinyxneHnsie koyiebanus. BeiHy)IeHHBIC KOJIeOaHUs TP HATMYUU

JIMHEHHO-BSA3KOTO COTIPOTUBIICHUS CPeAbl. ATIEPHOIUYECKOES IBUKEHUE

TOYKH. SIBiieHne OueHui. SIBieHne pe3oHaHca.

Pewenue 3a0au.

HccnenoBanme cBOOOIHBIX KOJEOaHUI MaTepUAIbHBIX TeJ. Biusaue
Pa3IMYHBIX BUJIOB CONPOTUBIICHUS Ha CBOOOIHBIE KOJIcOaHUsI Tea.
BremnyxaeHnabie Koyiebanus Tena. BimsHue pa3inyHbIX BUIOB
COIPOTHBIICHUS HA BBIHYKJCHHBIC KosieOaHus Tena. buenus, pezoHaHc.

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

BBeneHnue B 1MHAMMKY MeXaHM4YeCKOl cucrembl. ['eomeTpus macc.

Teopemuueckue 6onpochi.

Mexanuueckas cuctema. BHenrnue u BHyTpeHHue cuiibl. CBolicTBa
BHyTpeHHuX cuil. Juddepennnansupie ypaBHEHUs ABUKECHUS CHUCTEMBI.
Macca cucremsl. LlenTp Macc cucreMsl. OnpeeneHne KoOpAUHaT IIeHTpa
Macc MEXaHUYECKOM cucTeMbl. MOMEHTBI MHEPLIMU CUCTEMBI U TBEPIOTO
TeJla OTHOCUTENBHO OcU. Pagnyc nHepuny. Beluucienne MOMEHTOB
MHEpUUHU pocTenux Teil. TeopeMa 0 MOMEHTaX HHEPLUUU OTHOCUTEIBHO
napajuiebHbIX ocelt (Teopema [roitrenca-1lTeitnepa). LlenTpobexkHbie

MOMEHTBI UHEPLHHU. DITUIICOU HUHEPUUU. | TaBHBIE OCH U TJIaBHBIE
MOMEHTHI HHEpLIMK. BrrunciaeHne MoMeHTa HHEPIIUHA TBEPIOTO
TeJla OTHOCUTEIBHO NPOU3BOJIBLHON ocH. [IoHsATHE 0 TeH30pe
WHEPIUH.

Pewenue 3aoau.

OrnpeneneHne Moa0KEeHNs LIEHTPAa MacC MEXaHUYECKON CUCTEMBI.
Brruncnenmne oceBbIX U IEHTPOOEKHBIX MOMEHTOB MHEPIIUH OJHOPOTHBIX
TEJI U CUCTEM TEJL.

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

Teopema 0 ABHKEeHUH IEHTPA MACC CHCTEMBI.

Teopemuueckue 60npocsi.

Teopema o aBwKeHHH TIeHTpa Macc. CaencTBUS. 3aKOH COXPaHEHHS
JIBMKEHUS IIEHTPa Macc.

Pewenue 3aoau.

[IpuMeHeHre TEOPEMBI O IBUKEHHUHU IIEHTPA MacC K UCCIICAOBAHUIO
JIBMDKEHUS] MEXaHUYECKON CHCTEMBI M TBEPJIOTO TElIa.

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




TeopeMbl 00 I3MEHEHUN KOJIHYECTBA IBHKEHUS MATEPHAJIbLHOM
TOYKH U CHCTEMBI.

Teopemuueckue gonpochi.

KonunuecTBo 1BUKEHUS MaTepuabHON TOYKU. DJIEMEHTAPHBINA UMITYJIbC
cuiibl. IMITyJIbC MOCTOSTHHOM M TIEpEeMEHHOM cHiTbl. Teopema 00 UMITyJIbce
paBHozelcTBYoMIEeH. TeopeMa 00 U3MEHEHUU KOJTUYECTBA ABUKCHUS
ToukH B tuddepenimanpuoil u koneunoi popmax. Konruectso
JBIKEHUS] MEXaHUYECKOH cucTeMbl. Teopema 00 U3MEHEHUH KOJTMYeCTBa
JBUKEHHSI MEXaHMYECKON CUCTeMBI B Tu(pepeHinanbHON 1 KOHEUHOM
dopmax. CriencTBusi. 3aKOH COXpaHEHUS KOJMYESCTBA TBUKCHHUS
MEXaHUYECKON CUCTEMBI.

Pewenue 3aoau.

[Tpumenenue TeopemMbl 00 U3MEHEHUHU KOJIMYECTBA IBUKEHUS K
HCCIIEIOBaHMIO IBM)KEHUS MaTepuanbHOi Touku. OnpesesieHue riaaBHoro
BEKTOpAa KOJUYECTB ABMKECHUS MEXaHNUYECKON cucteMsl. [IpuMenenne
TEOPEMbl 00 U3MEHEHUH KOJIMYECTBA JABUKEHUS K UCCIIEJOBAaHUIO
JBUKEHUSI MEXaHUYECKOW CUCTEMBI M TBEPJIOIO Tea.

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

Teopembl 00 U3MEeHEHUN MOMEHTA KOJIUYECTBA JIBUKEHUSA
MaTEePUAJIbHOM TOYKHM U KHHETHYECKOIr0 MOMEHTA MeXaHUYeCKo
CHCTEMBI.

Teopemuueckue sonpochwi.

MoOMEHT KOJIM4ecTBa IBIXKCHHST MaTEPUAIbHON TOUYKH OTHOCUTEIHHO
LIEHTPa ¥ OTHOCUTENBHO OcH. Teopema 00 U3BMEHEHUH MOMEHTA
KOJINYECTBA ABUKECHUS MATEPUAIbHON TOUKU. KHHETHYECKUI MOMEHT
MEXaHUYECKOU CUCTEMbI OTHOCUTEIBHO IIEHTPA U OTHOCUTEIIBHO OCH.
Teopema 006 U3MCHEHHH KHHETUYECKOTO MOMEHTA MEXaHUIECKOU
cuctembl. CieicTBHs. 3aKOH COXPAHEHHS] KHHETUYECKOTO MOMEHTA
MexaHnnueckoit cucreMsl. Ckameiika JXKykoBckoro. Heo0xomumeie
YCJIOBHSI paBHOBECHS JIIOOOM MEXaHUYECKOU CHCTEMBI.

Pewenue 3aoau.

[Ipumenenne Teopembl 00 H3MEHEHUMH MOMEHTA KOJUYECTBA IBHKCHUS K
MCCIIE0OBAHUIO JBUKEHUSI MaTepuanbHOM Touku. OnpeneneHue
KHHETHYECKOTO MOMEHTa MEXaHNUYECKOU cucTeMbl. [[pumenenne TeopeMbl
00 M3MEHECHNN KHHETHYECKOIO MOMEHTA K MCCIIEIOBAaHUIO ABYKCHUS
MEXaHUYECKOW CHCTEMBI U TBEPJIOTO TEJIA.

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

Teopema 00 n3MeHeHNHM KHHETHYECKOI JHEPrUH.

Teopemuueckue 6onpochi.

Pabota nocrosinHoM cuibl. PaboTa mepemennoi cumsl. Teopema o
pabote paBHOAelcTBYIOMIEH. PaGoTa cumbl TsbkecTu. PaboTa cuisl
ynpyrocti. Pabora nmocrosiHHOM cuibl TpeHus. MoirHocts. Koapdunuent
II0JIE3HOT O AekicTBUsA. KuHeTH4YecKkas S3HEpIrus MaTepUAIbHOU TOUKH.
Teopema 00 U3MEHEHUHN KUHETUYECKOM SHEPTUU TOUKHU B
muddepeHInaIbHON 1 KOHEYHOH (opMax.

Pewenue 3aoau.

Boruncnenue paboThl 1 MOIIHOCTH IMOCTOSIHHBIX U TIEPEMEHHBIX CHIL.
[TpumeHeHne TeopeMbl 00 U3MEHEHUN KHHETUYECKOM 3HEPTUH K
HCCIIE0BAHUIO JBUKEHUS MAaTEPUATIbHON TOUKH.

Teopemuueckue 60npochwi.

Kunernyeckas sHeprusi MEXaHM4ECKON CUCTEMBI U CITIOCOOBI €€
BBIYHCIIEHNS. BbIuniclieHne KNHETHYECKON PHEPTUH TBEPAOIO TENA B
Pa3IMYHBIX CIIy4asx ero ABMKeHus. PaboTa 1 MOIIHOCTH CHII,
MPUJIOKEHHBIX K TBEPIOMY TENy, IPU MOCTYMATEIbHOM U BpallaTeIbHOM
IBUKEHUSIX. PaboTa cuil TSHKeCTH MEXaHUYEeCKOM CUCTEMBI U TBEPJOTO
Tena. PaGota BHYTpeHHUX CHII TBEpOro Tena. Teopema 00 U3MEHEHUH
KWHETUYECKON YHEPIUU MEXaHUYECKOU cucTtembl. [loTeHnnanpHas

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




sHeprus. Beruncienne noTeHIHAIbHON SHEPTUH MEXAHUYECKON CUCTEMBI
U TBEPJOTO Teja. 3aKOH COXPAaHEHUS IOJHOW MEXaHUUYECKOM dHEpPIrun
CHCTEMEI.

Pewenue 3a0au.

BrlunciieHre KUHETUYECKOM SHEPTUN MaTEPUAIbHBIX TEJ B Pa3IMYHbIX
Cily4asix IBM)KCHUS. BbrunciieHne KHHETUYECKON SHEPTUU MEXaHUYECKUX
cucteM. [IpumeHeHne TeopeMbl 00 H3MEHEHUN KMHETHYECKOM SHEPTHH K
MCCIICIOBAHUIO JIBUXKEHHUS MaTePUATbHBIX TEJI U MEXaHUUECKUX CUCTEM.

IIpuiio:keHne 001IMX TeOpeM K JUHAMHUKE TBEPAOIro0 Teja.

Teopemuueckue 60npochwi.

JuddepeHnnanbHple ypaBHEHHS MTOCTYNATEILHOTO ABHKEHUS TBEPIOTO
tena. luddepeHnnansHoe ypaBHEHUE BPAIATSILHOTO JIBIKCHUS
TBEPJIOTO TeJia BOKPYT HEMOABWKHOMN ocH. uddepeHnnanbpabie
ypaBHEHHSI IIJIOCKOTO IBMXKEHUS TBepaoro tena. Auddepennnansusie
ypaBHEHHsI C(HepHUECKOTO ABMKEHHS TBEPIOTO TElIa.
Huddepennunansabie ypaBHEHHUS JBH)KEHUS CBOOOIHOTO TBEPIOTO Tea.

Pewenue 3aoau.

CocraBnenue u pemieHre JudepeHraIbHbIX YPaBHEHUN Pa3IHuHbIX
JIBYDKEHUH TBEPJIOTO TeEJIa.

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

Hpunuun Janamoepa. MeTol KHHETOCTATHKH.

Teopemuqecxue B80NpoOCyHIL.
Cuna wHEepIUY MaTepualibHOHN ToukH. [[eHTpoOekHas 1 KacaTebHAS
COCTaBJISIFOIITME CHITBI HHEpIUU Touku. [Ipunnun Jamambepa 1 TOUKH U
MGX&HH‘ICCKOﬁ CUCTCMBI. HpI/IBeIIGHI/Ie CUII I/IHepIII/II/I TOYCK TBCpI{OFO TCJIa

K npocreiiiemMy BUAy (TJIaBHBIM BEKTOP U IVIaBHBI MOMEHT CHJI MHEPIIHUH).

JIlnHamMu4eckue peakiuu, IEMCTBYIOIINE HAa OCh BPAILIAKOLIErOCs Tena.
Crnydaii BpalieHus TBEpJOro Tejla BOKPYT €ro rJ1aBHOM HEHTPaJIbHOW OCU
WHEPLMU. Y PaBHOBEIIMBAHUE BPAIIAIOIIUXCS TE.

Pewenue 3aoau.

[Ipumenenne npunnumna Jlamambepa K UcCaeqOBaHUIO IBHXKCHHS TOUKH.
Meroa KHHETOCTaTUKH JUIsl MaTepruaibHON TOUKH. OnpeeneHue riaiaBHoro
BEKTOpA U TJIABHOI'O MOMEHTA CUJI MHEPLIMM MaTEPUAJIbHOIO Tela B
Pa3IMYHBIX CIy4YassX €ro ABMKEHUsA. MeTol KHHETOCTAaTUKHU JIs
MEXaHWYECKOM cucteMbl. OnpeneneHne TMHAMHUYECKUX PeaKIuit
MOJIIMITHUKOB BPALIAOLIEr0Cs Tena.

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

DJleMeHTapHas Teopus yaapa.

Teopemuueckue 60npochwi.

OcHOBHbIE IOHATHUSA U OTIpe/ieTIeHHs TeopuH ynapa. OcCHOBHOE
ypaBHeHHE Teopuu yaapa. [lomymienus teopun yaapa. O0mine TeopeMsl
TEOpHH yaapa. ¥Yap mapa o HeTOABIKHYIO TOBepXHOCTh. Koadduiment
BoccTaHOBJIeHUSA. [Ipsamoil eHTpanbHbIi yaap aByx teil. Ilpeaensusie
ciny4au. [Torepss KWNHETMYECKOM SHEPTUH IPHU HEYIIPYTOM yAape IBYX Tell.
Teopema Kapho.

VY nap no teny, UMEOIIEMY HENOABUKHYIO OCh BpameHus. Llentp ynapa.

Pewenue 3aoau.

[eiicTBre yaapHOU CUiIbl Ha MaTepuaibHy0 TOUKy. [Ipsamoit
LIEHTpaJIbHBINA yaap ABYX Teil. JleMCTBUE yIapHBIX CUJI Ha TBEPIOE TEIIO,
VMMEIOIIIEE HETTOABIKHYIO OCh BPAILlCHMS.

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

IIpuHIUI BO3MOKHBIX IepeMeleHui.

Teopemuueckue 60npochwi.

Cas3u u ux ypaBHenus. Kinaccuduxanus csizeil. Boamoxxubie
(BUpTYyaNbHbIE) EpEMELICHHsI TOJIOHOMHOM cUcTeMbl. YucIo crenenei
cBO0O/IbI TOJIOHOMHOM cHcTeMBI. [IpUHITNI BO3MOXHBIX MEpEeMEIICHUN.

Pewenue 3aoau.

Onpezenenne TUTIOB CcBs3ei. ONpeeIeHe Yncia CTeeHEH CBOOO b

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




MEXaHUYEeCKOU cucTeMbl. OnpeiesieHne COOTHOIIEHU MEXITY
BO3MOXHBIMHA HepeMeH_[eHI/IHMI/I CUCTCMBI. HpI/IMeHeHI/Ie HpI/IHLII/IHa
BO3MOJKHBIX ITEPEMEIIEHU K PEIICHUIO 3a/1a4 O PABHOBECHH CHII,
MPUIOKEHHBIX K MEXAHUUECKOU CUCTEME C OJIHOU CTENEHbIO CBOOO/IBI.
[IpuMeHeHne MpUHITKMIIA BOBMOXKHBIX ITEPEMENICHUHN K OIPeIeIICHUIO
pEeaKIuil ONOp COCTaBHONW KOHCTPYKLIHH.

Oo01ee ypaBHeHHe TUHAMHUKH.

Teopemuueckue 60npochwi.

[TpyHIMIT BO3MOXHBIX ITEPEMEIICHUH B ClTydae JBUKCHUS CHCTEMBI.
O6miee ypaBHeHHe AuHaMUKU. O000IIEHHBIE KOOPUHATHI U 0000IIEHHbIE
CKOPOCTH MeXaHn4yeckoi cucteMbl. O000mennbIe cuibl. O0Iee
YpaBHEHHE JUHAMHUKHU B 0OOOIICHHBIX CHIaX. Y CIIOBHS pPAaBHOBECHS B
0000IICHHBIX KOOpINHATAX.

Pewenue 3a0au.

Omnpenenenre 0000IEHHBIX CHII HHEPIIUU B CUCTEMAaX C OJHOU U JIBYMS
creneHsMu cBo6oabl. [Ipumenenne o01iero ypaBHeHUs AMHAMUKH K
HCCJIEIOBAHUIO JIBHKEHHS MEXAHUUECKON CUCTEMBI C OHOM CTEIEHBIO
cB000 b1, [IpuMeHeHe 001Iero ypaBHEeHUsT JMHAMUAKH JUTSI OTIPEICIICHHS
BHEIITHUX BO3JICHCTBUI M TapaMEeTPOB MEXaHUYECKOH CUCTEMBI.

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

AnddepennuaibHbie ypaBHeHHUs ABUKEHUS CHCTEMbI B
00001IEHHBIX KOOP/ANHATAX.

Teopemuueckue 8onpochwi.
Omnpenenenre 0000IEHHBIX CHII B CUCTEMAaX C OAHOW U IBYMS CTETICHSIMHU
cBoOo b1, Jnddepenmnmanbapie ypaBHCHHS TBUKEHUS MEXaHUICCKOU
CUCTEMBI B 0000IICHHBIX KoOpauHaTax (ypaBHeHUs JlarpaHxka BTOPOro
pona). Kunernueckuii norenuman. MaTerpai sHEpruu 1 LUKINYECKUE
KOOPJUHATHI.

Pewenue 3a0au.

BrisiBnenne 06001I€HHBIX KOOPIUHAT MEXaHUYECKON CUCTEMBI.

Ornpenenenne 0000IIEHHBIX CUJT B CUCTEMAX C OJTHOM M IBYMS
ctenenssMu cBoOopl. CocTaBrieHue ypaBHeHU Jlarpanka BToporo poaa
JUTSI MEXaHHUYECKUX CUCTEM C OJTHOU U JIBYMS CTENIEHSIMHU CBOOOIBI.
[Ipumenenue ypaBHeHuit Jlarpanxa BTOPOro pojia K UCCIETOBAHHUIO
JBKEHUS CUCTEM C OJTHOU U IBYMSI CTENEHsIMH cBOOOABI. Omnpesienenne
KHMHETUYECKOTO MOTEHIIMAa MEXaHUYECKOW CUCTEMBI.

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

Mauible KoJ1e0aHUSI CHCTEMbI 0K0JI0 MOJI0KEeHHUS YyCTONYNBOr0
paBHOBecCHSI.

Teopemuueckue 6onpochwi.

[TonsiTue 06 ycToitunBocTH paBHOBecHs. OmnpeseieHre MOI0KEHHM
paBHOBecHUsl cucTeMbl. Kputepun yCcTOHYMBOCTH TOJIOKEHUST PABHOBECHS
cucteMbl. Masbie cBOOOAHBIE KOJIeOaHHsI KOHCEPBATUBHOM CHCTEMBI C
OJIHOM CTEMEHBI0 CBOOO I OKOJIO MOJIOKEHUS YCTOMUYHUBOTO PABHOBECHS.
HccnenoBanue cBOOOTHBIX KOJIEOAaHNH MEXaHUYECKONH CUCTEMBI C IBYMSI
CTENEHSIMH CBOOO/IBI OKOJIO TIOJIOKEHUST YCTOMYMBOTO paBHOBECHs. Majibie
3aTyxarolre 1 BBIHYKIEHHBIC KOlIeOaHusl KOHCEPBATUBHOM CHCTEMBI C
OJTHOM CTEMEHBI0 CBOOOBI OKOJIO MOJIOKEHUS YCTOMUYNBOTO PABHOBECHS.
Maubie cBOOOIHBIE KOJIeOaHNs KOHCEPBATUBHON CHCTEMBI C IBYMSI
CTENEHSIMHA CBOOO/IBI OKOJIO TIOJIOKEHUSI YCTOMYMBOTO paBHOBECHs. Majbie
BBIHYK/ICHHBIE KOJICOaHHsI KOHCEPBATHUBHOM CUCTEMBI C IBYMS CTETICHSIMH
CBOOO/TBI OKOJIO TMOJIOKEHHS YCTOMYMBOTO PaBHOBECHSI.

Pewenue 3aoau.

Hccnenosanme cBOOOMHBIX MAIBIX KOJIEOAHNIT MEXAHUYECKON CUCTEMBI C
OJTHOM cTerneHbIo cBOOOABI. VccnenoBanre BEIHYKICHHBIX MaJTbIX
KOJIeOaHNIT MEXaHUYECKON CUCTEMBI C OJTHOM CTEIEHBI CBOOOIBI.
HccnaenoBanne cBOOOIHBIX MaIBIX KOJICOAHUH MEXaHNUECKOH CHCTEMEI C

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




JBYMSI CTENEHsAMH CBOOOABI. MccaenoBanne BEIHYKIECHHBIX MaJTbIX
KoJe0aHui MEXaHUYECKOW CUCTEMBI C IBYMS CTETICHSIMH CBOOO/IBI.

PacueTHo-rpaduyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IIJIAHOM
KypcoBasi padora He npexycMoTpeHa Y4eOHbIM ILIAHOM

Oo0pa3oBaTe/bHbIE TEXHOJIOTHH
[Ipn peanuzanum y4eOHOro Marepuansa Kypca HUCHOJIb3YIOTCA  Pa3IM4YHbIE
o0Opa3oBaTeNbHbIE TEXHOJOTUHU, CHOCOOCTBYIOLIME CO3AaHHUI0 aTMochepbl CBOOOTHOU H
TBOPYECKOM MCKYCCUM KaK MEXIY NPEnogaBaTeieM U CTyACHTaMH, TaK U B CTYJACHYECKOU
rpynne. llenbio mpu 3TOM sBIsieTCs BbIpaOOTKAa y CTY/IEHTOB HABBIKOB M KOMIIETEHIIHA,
MO3BOJISIIOLIMX CaMOCTOSITEIBHO BECTH MCCIIEOBATENbCKYI0O M HAyYHO-TIEIaroruyecKyro
pabory.
[Ipy wu3yyeHUM JUCLMIUIMHBI TNPUMEHSIOTCA  CIeAyloue oOpa3oBaTelIbHbIC
TEXHOJIOTHH:

— KJIACCHYECKOE JIEKIIMOHHOE 00YUYEHHUE C UCIOJIb30BAHUEM HarJIsiIHBIX OCOOUH;

— MPOBEJEHUE JEKUUN TPU NOJAEPKKE MYJIbTUMEINA;

— MPOBEJEHUE MPAKTUYECKHUX 3AHITHI C pEIIEHUEM ITPUMEPOB Y JOCKH, a TAKKE MPH
MO/JIEPKKE MYJIbTUMEIHNA, CAMOCTOSITENIBHOE PELICHUE 3a/1a4 00y4arOIIMMUCS B

MPUCYTCTBUM MPENOAABATENS;

— TpOOJIEMHBIN MOJIXO/T;

— Ppa3HOYPOBHEBOE O0YUYEHUE;

— CaMOCTOSATEIbHOE U3YUYEHHE NUCLHMIUIMHBI 00YYarOUMMUCS MIPU MOMOIIN Y4eOHBIX
MEYATHBIX U 3JIEKTPOHHBIX U3IAHUI;

— HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJOTUH — B MHCTUTYTE€ MMEIOTCS
CHELMATM3UPOBAHHBIE TIOMELIEHUS JJIsi CaMOCTOSITENIbHON paboThl, 00O0pYyIOBaHHbBIE
IIEPCOHAJIBHBIMU ~ KOMIIBIOTEPAaMH C  BBIXOJOM B VHTepHET M € JOCTYIOM K
AIEKTPOHHOOMOINOTEUHON CUCTEME;

— HWHTEPAKTUBHBIN INIOCCAPUM TIO TEOPETUUECKON MEXAHUKE;

— METOJMYECKHUE YKa3aHusA (B TOM YHCIE B DJIEKTPOHHOU (hopMme) MO paziInyHbIM
pazzenam JUCLUILIAHBIL.

CamocrosiTenbHass ~ paboTa  CTYAAGHTOB  MPOBOAMTCS  NOJA  PYKOBOACTBOM
MpernojiaBaresieid, ¢ OKa3aHUeM KOHCYJIbTAl[Mi M MOMOUIM MPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaM, BBITIOJIHEHUH JOMAIIHUX 33JJaHUul

DOoH/1 OLICHOYHBIX CPECTB
@OHJT OIEHOYHBIX CPEACTB MO IUCHUIUIMHE OOECIeYMBAaET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB O00y4YeHUs (KOMIIETCHIIMM M WX HWHANKATOPOB) IMOCPEICTBOM
MEPOTPUATHIA TEKYIIEro, PyOeKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 10 TUCIUILIAHE.
CBsi3p Mexy (HOpMUPYEMBIMU KOMIIETCHIIMSIMU U (DOpMaMu KOHTPOJISI MX OCBOCHUS
MIPEJICTABJICHA B CICAYIONICH TaOIuIIe:

HaumenoBanue Ko u HaumeHoBaHMe
Ne HauMeHoBaH#e OIIEHOYHOTO
KOHTPOJIHPYEMBIX WHMKATOpa JTOCTHKCHUS
/11 N CpeacTBa
pa3aenoB (TeMbl) KOMIIETeHIIN I

BxoHOI KOHTPOJIb

BOHpOCLI BXOIHOI'O KOHTPOJIA

1 | BxoxHoli KOHTPOIL (ycTHO)




ATTecTanus pa3aenoB, TEKYIUN KOHTPOJIb YCIEBAEMOCTH

1 Craruka V-VYKE-1, B-VKE-1, 3-VKE-1 | Pa3HOoypOBHEBBIC 3a7a41 U 3aaHUS
PacuerHo-Tpadudeckue 3aaaHus
YcrHbIl onpoc B hopme
cobeceoBaHuUs.

2 Kunematuka V-VYKE-1, B-YKE-1, 3-VKE-1,| PazHOoypoBHEBbIC 3a/1au U 3aTaHHS
3-OI1K-2, Y-OIIK-2, B-OIIK-2 | PacuetHo-rpaduyeckue 3aaanus
YcrHbIl onpoc B hopme
cobeceoBaHuUs.

3 Jmnamuka V-YKE-1, B-YKE-1, 3-YKE-1,| Pa3HOoypoBHEBbBIC 3a/1au U 3aJIaHUS
3-OI1K-2, Y-OIIK-2, B-OIIK-2 | PacuetHo-rpaduyeckue 3aaanus
YcrHbIl onpoc B hopme
cobeceoBaHuUs.

HpOMC)KYTOLIHaH arrecranus

1 ‘ DK3aMeH ‘ YKE-1, OIIK-2 ‘ Bormpocs! k 3x3aMeny (yCTHO)

BxoaHoil KOHTPOJIb MIpeIHA3HAYEH JIJIs1 BBISIBIICHUS MPOOEIOB B 3HAHUSIX CTYJACHTOB U
TOTOBHOCTH UX K MOJY4CHHUIO HOBBIX 3HAHUU. OIEHOYHBIE CPEJCTBA ISl BXOJHOTO KOHTPOJIS
MPEJCTABIIAIOT COOO0M BOMPOCHI, KOTOPHIE 3a4al0TCSI CTYJICHTaM B YCTHOM (hopme.

Bonpocsl k codece10BaAHUIO
MaremaTHnka

1.Teopema Iludaropa.

2.Teopema 0 JUIMHE TUArOHAIN IPSIMOYTOJIBHOTO MapajuieIenuneaa.

3.Teopema cHHYCOB.

4. Teopema KOCHHYCOB.

5.lnmvuHa oxkpyx’HOCTH. JUTMHA TyTH OKPYKHOCTH.

6.[1nomaau mpocreimmx Guryp.

7.00beMbI IPOCTEHIINX TEN.

8.Bekrop. CiiokeHue BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.

9.1Ipoeknus BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOEKIUAX.

10.CkansipHoe npousBeeHue IByX BEKTOpoB. 11.BekTopHoe

MIPOU3BEJCHUE ABYX BEKTOPOB.

12 IIpsimoyroJibHasi JekapToBa cucteMa KoopauHat. [lonspHas cuctema KOOpAMHAT.
Hunmuaapuyeckas cucrema koopauHar. Gopmylibl mepexona OT OJHOM CUCTEMBI KOOPAUHAT
K JIPYTOH.

13.[delicTBusl HaJ BEKTOpAMU, 3aJaHHBIMH CBOMMHU KOOPAUHATAMH.

14.ITpousBoanas ¢pynkiuu. Tabmuiia mpou3BOAHBIX.

15.1IpaBuna  BBIUKMCIEHUS MPOU3BOAHOW  (IMIOCTOSSHHOW  BEJIIMYMHBI, CYMMBI,
MPOU3BEIEHUS, APOOH, CIIOKHON (DYHKIIMH, TapaMETPUUECKH 3aJJaHHON PYHKIUN).

16.Heonpenenennpiit unterpan. Tadauiia UHTETPajIoB.

17.0cHOBHBIE CBOWMCTBAa HEOMpPEACTICHHOTO HWHTerpasa (uHrterpan auddepeHunnana,
muddepeHan naTerpaina, Nporu3BoAHAs HHTETpaja, HHTErpajl CyMMBI).

18.0Omnpenenennbiii unterpain. ®opmyna Hetorona-Jleitouua.

19.KpaTHbie HHTETpATIBI.

20.KpuBonuHelnbiii uuTerpai 1-ro u 2-ro poza.

21. Inddepennmansubie ypaBHenus. [lopsinok ypaBHeHUS.

22. O6miee perieHue (MATETpa) 0OBIKHOBEHHOTO MU (PEepeHIINaTbHOTO YpaBHEHUS.



23.YactHoe peuieHUE OOBIKHOBEHHOTO JuddepeHlrnanbHOT0 ypaBHEHHUA. 3ajgada
Kommu. Teopema o cyiiecTBOBaHUU U €IMHCTBEHHOCTH perieHus 3aaaun Komu.
24.0cHoBHbIE BUbI T PepeHInaNbHbIX YPABHEHUN U METOJIbI UX PELICHUS.

dusuka
25.Cuctema orcueta. [IoHATHE CKOPOCTH M YCKOPEHUS TOUKH.
26.YrnoBas CKOpOCTh U YIJIOBOE YCKOPEHHUE TBEPAOTO Tea.
277 .1lepseiii 3ak0oH HprotoHa. HEpIManbHble CUCTEMBI OTCUETA.
28.Bropoii 3akoH HeroroHa. THEpTHOCTH MaTEpHAIIBHBIX TEI.
29.Tpernii 3akoH HprotoHa.
30.Heunepuuanbubie cucteMsl oTcueTa. CHIlbl MHEPIUU.
31.3akoH BceMUpHOTO TAroTeHus. Cuia TSKECTU U BEC TEIA.
32.Tpenue. Cuna tpenus. 3akoH AMoHTOHa-KyroHa.
33.MexaHnnueckas cucremMa. BHelIHNE U BHyTpeHHUE CUJIbl. M30aupoBaHHas cucteMa.
34.3aKOH COXpaHEHUsI UMITYJIbCA.
35.0ueprus, paboTa, MOITHOCTbD.
36.3aKOH COXpaHEHUs SHEPTUU.
37.Y nap abCOJIIOTHO YIIPYTUX U HEYNPYTHUX TEJL.
38.MOMEHT HHEPLIUH TBEPAOTO TEJIA OTHOCUTEIBHO OCH.
39.3aKk0H COXpaHEHHSI MOMEHTA UMITYJIbCA.
40./ledopmaruu TBep0TO TENa. 3akoH I'yka.
41.J1aBnenue B )XUAKOCTH U Ta3e. 3akoH [lackans. 3akoH Apxumena.
42 JIBuKeHue Tel B )KUJIKOCTIX U razax. JJoboBoe conportusnenue. [lonbemnas cuna.

HaueprarenbHasi reoMeTpusi U MHAKEHepHAast rpadguka
43.Meton npoekuuii. [IpsMoyroiasHoe mpoeupoBaHuE.
44 TlpoemnpoBanue oTpe3ka npsiMoi. Criocod MpsiMOYToJIbHOTO TPEYTOJIbHHKA.
45.B3auMHOE MOJI0KEHUE TPSIMOM U TUIOCKOCTH. YTOJ MEXKIY OpsIMOM U TIOCKOCTBIO.
46.1Tono0ue. [lenTpanbHas u 3epKaabHasi CAMMETPHSL.
47 .1TocTpoeHne NpOEKIUi OKPYKHOCTH.
48.BuHTOBas TUHUS.
49.110BEepXHOCTH U Te€Ja BpAIICHUS.
50.AKCOHOMETPUYECKHE MPOEKIHUU.

OueHoyHble cpeacTBa ISl TEKYLIEro KOHTPOJIS

Tekymuii KOHTPOJb — 3TO HENPEPHIBHO OCYIIECTBIISIEMBIA MOHUTOPUHI YPOBHS
yCBOCHUSI 3HAHWUU U (OPMHUPOBAHWS YMEHHM U HaBBIKOB B TEUCHUE ceMmecTpa. Texymui
KOHTPOJIb 3HAaHUH, YMEHHUH M HABBIKOB CTYJCHTOB OCYILECTBISIETCS B XOJ€ Y4EOHBIX
(ayIuTOpHBIX) 3aHATHH, NPOBOAMMBIX MO pacnucaHuro. dopmaMu TEKyIIEro KOHTPOJSA
SIBJISIFOTCS BBITIOJTHEHUE KOHTPOJBHBIX pad0T M IOMAIIHUX PacueTHO-TpapUUeCKUX 3aJaHHi.

B kayecTBe OLIEHOYHOTO CPEACTBA ATTECTALIMHU Pa3/esia UCHOIB3YIOTCS YCTHBIA OIPOC,
WUTOTOBAast KOHTPOJIbHAS padoTa.

JInst pOMEKyTOUHOM aTTeCcTallMd MPEeIyCMOTPEHbl AK3aMEHAIlMOHHBIE BOMPOCH U
MPAKTUYECKUE 3aJaHUSA.

BapuaHT 3a1aHusi KOHTPOJIBHOU PabOThI ONPEAEIISIETCS] B COOTBETCTBUHU C MOCIEAHUMHU
uudpaMu 3a4eTHOM KHUKKU CTYACHTaMH, KOTOpbIE SBIAIOTCS MMUGPOM, MO TaOmuIe AJis
KOHTPOJIbHBIX Pa0doT.



Pa3zgen 1
Jlns KOHTpOJIE KayecTBa 3HAHUW CTYJIEHTOB IO pasaeny | BBINOJHAIOTCA 3
pacueTHOrpauyYecKre 3aJaHusl, MPOBOAUTCS KOHTPOJbHAs padoTa Mo pas3ieny U YCTHBIN
onpoc. KomIiekTsl 3a7a4 K BBIMOJHEHUIO PACUETHO-TpaPUUYECKUX 3aJaHUs MPHUBEICHBI B
METOJUYECKUX YKa3aHUSX K BBINOJHEHUIO CAMOCTOSITENIbHOW paOOThl M BBIAAIOTCS Ha
MPAKTUYECKUX 3aHSATHUSIX.

IIpumep KoMILIeKTa 3a1a4 10 pasaedy 1

Tema 2

3aoauu penpooyKmueHo20 ypoeHs

B e Bec rpy3a P .

3agaua 2.1 3agaua 2.2
A Ornpezenmuts MOIYIb CIIbl £} Wlapumpretit  Tpéxssensnk  ABC
VZAEPKIBaeT B PABHOBECHII IPY3, HOJBEIICH-
natsukenns Tpoca BC 1 Hatsixenme - _
“ Helii k mapHipromy 6onty C . Bec rpysa
mpoca AC - F,. B momoxeHun  0=67H. 3amams yrm O =60° u
PABHOBECIS  YIJIBI =30° =m
F : =10 B =45°. Cauras crepxan AC u BC
B=75° cuma F, =10H . )
HEBECOMBIMIIL, OIpEIENITh YCIUTIE B CTEpK-
Qusx AC u BC.
3amaua 2.3 3amaua 2.4
JiBa meBecomerx crepxHi AC 1
BC coemmenr B Touxe C 11 mapHupHO Onpegemars, PEAKTHIO
; L . crepxus AC | ynepxusatorre-
npukperviensl k mony. K mapaupy C :
C s P. O ] ro B paBHOBecHH IPy3 | BecoM
TIOABCIICH TPY3 " HPS/CITITE: peak- 14 H ¢ momomnisio Iemu, HaMo-
IO CTEPIKHA BC, ecmn ycunne B TaHHOIT Ha Oapaban D m mepe-
P crepxkne AC pasmo 43H, yrmm ximyToit uepes 6ok C, ecm
- o -
o e o =60°, B=30°. Onpenerurs Tak- yron o =30°. Onpenemrs

Tarke yewe B crepxue BC .

3aoauu peKOHCMPYKMUGHO20 yPOGHS

3agaua 2.5
Onmoponubli map Becom 12/
VAepKIIBaeTCsl B PABHOBECHI HA TTal-
Koif HAKTOHHOI ITOCKOCTHI C TIOMO-

meio Bepekn AB . Onpenemnts 1aB-
TeHIle Mmapa Ha ITOCKOCTh, €CTl yToT

o = 60°. Ompemenuts Takke Hats-
eHIle BepeBkn AB .

3agaua 2.6

Opnnoponusit map Becon 40H
OmmpaeTcs Ha JBe IUIOCKOCTIL, Iepe-
cekarormiecss 1o yrimom o = 60° .
OnpesleTh TaBTeHIe IMapa Ha Ha-
KTOHHYIO TTOCKOCTB 11 HA BEpTIIKATh-
HYIO TTOCKOCTE.

3amaua 2.7 3amaua 2.8
7
P c &\ WsornyTeri crepsxens ABC npu-
. B 0L\ KperUien K 101y 10OCPEACTEOM HIAPHIPA
Bec 0HOpOAHOIT TOPI30H- . 2= N g
B s P A . a apyroii ero xonen C cBoGomHO
tatbHoii  Gamkn  AB  pasen ’ ONIIPaeTcs Ha IIAAKYIO IUIOCKOCTh, 00
g o — 45° by ;

777 180H . 3amam yron o =45°. pasyiomyio yron o =45° ¢ ropmon-

A / pa3) VIO 3 I
: OnpeeTnTs  peakimil  MAapHI- % ToM. OnpefemITh PeaKIInl MAapHIpa It
paA nmapanpa B . P IUTOCKOCTII, €CTI Ha CTepKeHb JeficT-

.4 BYVCT CIlIa 1: = loH .

3aoauu meopueckozo yposens

3agauya 2.9

Tpu crepxus AC . BC u
DC  coemmens! mapHIpHO B
touke (. Onpenemirs yeiumie
B crepxue DC | ecn 3ajaHsl

cta F=50H u yron

o =60°. Cura F' maxomir-

Cs1 B ILTOCKOCTIT '\'()Z %

3anava 2.10

Tpu crepxua AO, BO u
CO coemmenst B mapunpe O .
OnpesenTh  PeakIIo  CTeP/KHA
CO, Bo3HIKAWOmMYIO MO JAeiicTBI-
em ctel £ =12H | npunoxkennoii
Kk mapanpy (), ecan paccTosHIs
AB=AO=AD. Cuna F wua-

npaenena no OF .




3agaua 2.11
C Tpu crepxus AO. BO n

('O mapHupHO-cTep:KHEBOIT KOH-
CTpYKLIM coetHensl B Touxe (O
K KOTOpOil MpIUTOJKEHa  ClIa
F =18H . Onpeaemts yenwms B

crepiuax AO . OCuOB |, ecm
yrae o =30°, 3 =45°.

Illkana oneHuBaHu4 3a/1a4 Mo pasaeny 1

Hponent banabl
soinonne- | 84-100 % | 66-83 % | 50-65 % | 0-50 % 5 3
" o o - peHTHHFOBOH
HHUSA 3aJaHHH JaJaHHH JAJaAHHH JA0JAHHH OLEHKH
YpoBenb
3anatit pempoAYKTUBHONO | 75 1| 05075 | 02505 | 0-0,25 0-1
ypOBHS[
3anauu
PEKOHCTPYKTHBHOIO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHs
3anam TBOPHECKOTO | 5 5 5 1,52 | 0,75-1,5 | 0-0,75 0-2,5
ypOBHH
Hroro 0-5

IIpuMmep 3anaHus K pacueTHO-TpapuUIecKUM 3aJaHUIM MO pa3zaeny 1
PI'3 C1. OnpepaeJieHne yCHJInii B CTEPKHAX MJIOCKOM (pepMblI (TeMa 2)

3amana cxema pacyeTHas Tiocko ¢epmbl. Pazmepnl nanel B Mmerpax. TpeGyercs

OIIPCACIINTD PCAKIIMU OIIOP U YCHIINA BO BCCX CTCPIKHAX d)epMBI.

Bapnasr 1 Bapuanr 2
P, B 1
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A | B | A I
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2 3 3
P=1xH P=48xH
Bapnant 3 BapuanTt 4
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2 r BT J
4 - P
1 N |
P 2] ) -
A 4 i
4 2 2 —
P=3xrH
P =06k
Bapnanr 5 Bapuaur 6
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2
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W
3 2 2
P=5xH P=14xkH
Bapuanr 7 Bapuanr 8
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: 5 |
..... j S 2 2
2 3 P 3 P=4xH
P=1xf
Bapnant 9 Bapnant 10
B P
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2
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> 4 z |
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3 4 4
4 3,03 .
P=3xH P=11xH




IlIkajia onleHUBaHKMS pacueTHO-TPaMUeCKUX 3aaHuid 110 paszaeny 1

Ne padoTsI banuibl pedTHHIOBOI OLICHKHU
Cl 2
C2 2
C3 1
HToro 5

Bonpocsl k codecenoBanuo no pasaeiy 1

l.Ctatuka kak pazzen TeopeTHYecKOM MeXxaHWKU. (OCHOBHBIE MOHSTHUS CTATUKU
(paBHOBECHE T€na, CUJA, JUHUSA JEUCTBUS CHJIBI, CHUCTEMa CHJI, CBOOOJHOE TEJO,
SKBUBAJICHTHBIE CHUCTEMBbI CHJI, DPaBHOJICHCTBYIOIIAsi CHUCTEMbl CHJI, YpPaBHOBEIICHHAs
CUCTEMA CUJI, YPAaBHOBEIIMBAIOIIAs cuja). /[Be OCHOBHBIE 3a/1a4M CTATUKH.

2.AKCHOMBI CTAaTUKHU U UX CIECACTBUSI.

3.IlonsATus HECBOOOAHOrO Tella W CBs3ed. PaszneneHue cuia Ha aKkTUBHBIC CUJIBI U
peakuuii cBsizeil. AkcuoMa (MpuHIUI) 0ocBOOOX)AaeMocT. OCHOBHBIC BHUJBI CBSI3EH M UX
peakuuu.

4.Cuctema cxopsmuxcsi cuil. TeopemMa 0 paBHOAECHCTBYIOIIEH CUCTEMBI CXOSIIAXCS
cui. 'eoMerpruueckuii U aaredbpandecKkuii CriocoObl ONpeeICHUs PaBHOICHCTBYOIICH.

5.YcioBusi  paBHOBECHSI CHUCTEMBI  CXOIsIIUMXci cwil. ['eomerpuyeckas U
anreOpanyeckasi pOpMbI YCIIOBHUIT paBHOBECHS] CUCTEMBI CXOISIIIIMXCS CUII.

6.Teopema 0 paBHOBECHM TPEX HEMAPAIIIETbHBIX CHIL.

7.CroxeHne AByX NapajieIbHbIX CHUJL.

8.I1apa cui. MomeHT napsbl (Kak BEKTOD).

9.Teopembl 00 SKBUBaJIEHTHOCTH U CJIOKEHUH Tap U UX CIEACTBUS.

10.Teopema 0 npuBEAEHNN CUCTEMBI AP K IPOCTEUIIEMY BULY.

11.YcnoBrue paBHOBECUS CUCTEMBI Map.

12.MOMEHT CHJIbl OTHOCUTEIBLHO TOYKH (KaK BEKTOP).

13.B3anmocBsA3bp MOMEHTA Mapbl © MOMEHTOB CUJI Mapbl OTHOCUTEIIHO MPOU3BOJIBHOMN
TOYKH.

14. Jlemma o mapaJiesibHOM nepeHoce cuibl (jJemma [lyaHco o mpuBeneHUu CHUIIbI K
JTAHHOMY LIEHTPY).

15.1ToHATHS TIaBHOTO BEKTOpPA W TJIaBHOTO MOMEHTA CHUCTEMBI CUJ. AHAIUTUYECKUU
croco0 ornpeeNneHys rIaBHOr0 BEKTOpa U IJIaBHOIO MOMEHTA CUCTEMBI CHJL.

16.0cHoBHas TeopeMa ctaTuku (Teopema IlyaHco o mpuBenEHUM CUCTEMBI CHUJI K
JTAHHOMY LIEHTPY).

17.YacTHbi€ ciiyyau IpUBEICHUS TPOU3BOJIBHON CUCTEMBI CHIL

18.YcnoBust paBHOBECHS MPOU3BOJIBHOM CUCTEMBI CUJI (TeOopeMa).

19.Teopema BaprHboHa 0 MOMEHTE PaBHOAECHUCTBYIOIIEH CUCTEMBbI CUJI OTHOCUTEIIBHO
TOYKH.

20.ITonsitne mockoit cucrteMsl cuil. [IpuBeneHne Mpou3BOIBHON MIIOCKOW CUCTEMBI
cuJ1 K npocreiniemy Buay. OCHOBHbIE CBOWCTBA MJIOCKOW CUCTEMBI CHIL

21.MoMeHT CHIIBI OTHOCUTENHHO TOYKH (KakK anreOpandeckas BeIMUMHA).

22 .MowmeHT napsbl (Kak anrebpandeckasi BEJIMUNHA).

23.YcioBusi paBHOBECHS MPOU3BOJBHOW IUIOCKOM CHUCTEMBl CUJI. YPaBHEHUS
paBHOBECHUS MPOU3BOIBHON IIOCKON CUCTEMBI CUJI (TpU (HOPMBI).

24.Y cnoBue paBHOBECHS pblyara.

25.YcnoBue yCTOMYMBOCTH TBEpPAOro Tena Mpu onpokuabiBanuu. KoadduimeHt



YCTOWUYUBOCTH.

26.1lonsTHE TpEHUS, BUIBI TPEHUS. 3AKOHBI TPEHUS CKOJIbKEHMUS.

27.Peakuiuu HeueadbHbIX (IIEPOXOBATHIX) CBA3el. Yrou TpeHnus. Konyc Tpenus.

28.PaBHOBECHE TPU HATMYHUU TPEHUS CKOJIbKEHHUS.

29.Tpenune xauenus. PaBHoBecue npy HAIMYKUY TPEHUS KAYCHMUS.

30.ITorATHE MOMEHTA CHJIBI OTHOCHUTEJIBHO OCH.

31.B3auMOCBsI3b MOMEHTa CHJIbI OTHOCHUTEIBHO OCH U MOMEHTA CHJIbI OTHOCHUTEIBHO
TOYKH HA 3TOU OCH.

32.AHUINTUYECKOE ONPENCIICHUE TJIABHOTO BEKTOpPA M TJJABHOIO MOMEHTA
IIPOCTPAHCTBEHHOU CUCTEMBI CHUII.

33.YpaBHEeHUsI paBHOBECUS ITPOU3BOJIBHON MPOCTPAHCTBEHHON CUCTEMBI CHUJI.

34. Teopema BapuHbOHa 0 MOMEHTE PaBHOACHUCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIIBHO

OCH.

35.IlonsiTve cUCTEMBI MapajuIeIbHBIX CWI. TeopemMa O paBHOJACUCTBYIOIIEH CHUCTEMBI
MapasuiesIbHbIX U OAMHAKOBO HAMPABICHHBIX CHJL

36.IlonsiTHE T1IEHTpa CHUCTEMbl TapaJICNbHBIX CcHil (TeopeMa). DopMmynbl s
BBIYMCIICHUS] KOOPJIMHAT LIEHTPA CUCTEMBI TapaJIEIbHBIX CHUJI.

37.PaBHOAENCTBYIOIIAs CHJI TSDKECTH TBepmoro tena. [loHsTtue neHtpa TsxecTn
TBEpAOro Tesia. PopmyJIbl Ul BEBIYMCIEHUS KOOPAUHAT EHTPA TSKECTH TENA.

38.0mnpeneneHne KOOPAUHAT LIEHTPa TSHKECTH OJHOPOJHOIO TBEPJOTO Tena (LEeHTP
TSDKECTH 00beMa, TJIOMIAau, TUHUHN ).

39.CriocoObl  onpeneneHnsl MOJO0XKEHUs LUEHTPOB TXKECTU Tesl (MHTErpupOBaHUE,
CUMMETpHUS, pa30HeHHe, Ciocod OTPULIATENTBHBIX BECOB, SKCIIEPUMEHTAIIBHBIN CI10C00).

IIlkasia oneHUBaHUA 00YYAKIIErocs HA codeceI0OBaHUM O pa3aeny 1

Bbanabl
YpoBeHb 0CBOCHHUSI MaTepHaIa PEeTHHIOBOM
OIIEHKH
Teoperuueckoe coaepkaHue AUCIUIUIMHBI OCBOCHO TMOJTHOCTHIO, 03 mpoOesos, 9-10
HEOOXOIUMBIE TMPAKTUYECKHE HaBBIKM pabOThl € MaTepuajIoM  IOJHOCTHIO
chopmupoBanbl. OOydYarONIMICS HCUEPIBIBAIONIE, I[OCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO W3NaraeT Marepual, yMeeT TECHO YBS3bIBaTh TEOPHIO C
HpaKTHKOﬁ, BJIaACCT PA3HOCTOPOHHHMMMH HAaBbIKaAMHU W MNPUEMaMH BbIIIOJTHCHUA
MPAKTUYECKUX 3ajad, MpUYeM He 3aTPYAHSIETCS ¢ OTBETOM MPHU BUIOM3MEHEHUU
3aaHuM.
Teoperndeckoe cojaepkaHUE TUCIHUILIMHBI OCBOCHO TPAKTHUYECKH TOJHOCTHIO, 7-8

o6yqa10m1/1171c51 T'paMOTHO W 1O CYHECTBY H3JIara€T Marcepuajl, HC HOOIIYyCKasd
CYIICCTBCHHBIX HeTOqHOCTeﬁ, IpaBHUIIBHO IPUMCHACT TCOPETUICCKUC TTOJTOKCHUA TTPU
pCeHICHUN IMPAKTHYCCKUX BOIIPOCOB MU 3a4av, BJIAACCT HCO6XO,Z[I/IMLIMI/I HaBbIKaMH H
npueMaMH WX BBIITIOJIHCHUS.

TCOpCTI/ILICCKOC COACPKaHNEC NUCHUIIIIMHBI OCBOCHO YaCTUYHO, O6y‘-I&IOIJ.[PII>iCH HNMECT 4-6
3HaHUA TOJIBKO OCHOBHOI'0O Martepuaja, AOIMYCKAa€T HETOYHOCTH, HEAOCTATOYHO
IpaBHUJILHBIC (I)OpMyJ'II/IpOBKI/I, HapyIICHUA JIOTMYECKOM IOCIIEA0BATEIHbHOCTHU B

U3JIO)KEHUU MaTepualia, HO TMpoOerabl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HE00XO0AUMBIE MTPAKTUYECKHE HABBIKU PAOOTHI C OCBOEHHBIM MaTepHaiOM B OCHOBHOM
c(OpMUPOBAHbI, OJAHAKO OOYYAIOLIMICS HCHBITBIBAECT 3aTPYJHEHHS INPU pPEUICHUH
IIPaKTUYECKUX 3ajad.




TeopeTndyeckoe COOEpPXKAHUE IUCUUILIAHBI

BBIIOJIHEHO. Heobxomuma
MaTepHaioM Kypca.

JOIIOJIHUTCIIbHAA

OCBOCHO YacCTUYHO,
JOMYCKAaeT CYIIECTBEHHbIE OIMMOKH, HE BUAWT B3aWMOCBSI3U TEOPHUU C IMPAKTUKOH,
HEOO0XO/AMMBIE TMPAKTUYECKHE HAaBBIKM pabOThl HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO
NPEAYCMOTPEHHBIX paboueil MporpaMMoON ITUCHUIUIMHBI
CaMOCTOSITeNTbHAs

oOyuaromuiics 0-3

y4eOHbIX 3aJaHui  He
pabota Hax

Pa3znen 2

Jlns KOHTpOJIE KauecTBa 3HAHWUW CTYJCHTOB II0 pasjaelly 2 BBIIOJHSIOTCS 4
pacueTHOrpauUYeCKUe 3aJaHusl, MMPOBOJAUTCS KOHTPOJbHAs padoTa Mo pas3ieiny U YCTHBIN
onpoc. KoMmiekTsl 3aad K BBITIOJHEHUIO PacueTHO-TpaUueCKUX 3aJIaHWi TPUBECHBI B

MCTOAUYCCKUX YKA3dHUAX K BBbIIIOJHCHHUIO
IMPAKTUYICCKUX 3aHATUAX.

CaMOCTOSITCJIBHOM pa6OTI>I N BBIJAIOTCA Ha

IIpuMep KOMILIEKTA 32124 MO pa3jery 2

Tema 9

3aoauu penpooyKmueHo20 ypoeHs

3amaua 9.1
JlaHo ypaBHEHHE JBMKEHHS TOYKU X = Sin(mt).
OmnpenenuTh CKOPOCTh B OMkaimmii  mocie
Havyajia JBWKCHUS MOMEHT BpeMeHH t , Koria
koopauHata X = 0,5 M. OmpenenuTsb yckopeHHE
TOYKH B 3TOT MOMEHT BPEMECHHU.

3amaua 9.2
Touka ABMXKETCA IO MNPSMOM C THOCTOSHHBIM
yckopenueMm a = 0,3 m/c?, Onpenenutes HavanbHYIO
CKOPOCTh TOUYKH, €CIIM Yepe3 6 CeKyHJ Mocie Hadaia
JIBIDKEHUSI CKOPOCTh TOUKHU CTajla paBHOM 3 m/c.

3agauya 9.3
Touka JBMXKETCS 1O MPSIMOM ¢ YCKOpEHUEM a =
0,5 m/c’. Ompenennth, 3a Kakoe BpeMs Oymer
npoiaeHo pacctosHue 9 M, ecnmu npu tp = 0
ckopocth Touku Vo = 0. KakoBa Oymer ckopocTh
TOYKH B 3TOT MOMEHT BpEeMEHHU?

3agaua 9.4
CKOJIBKO CEeKyHJ| JOJDKeH paboTarh JBUraTellb,
KOTOpBIM cooOuiaer pakere yckopeHue 3¢, 4ToObl
CKOPOCTb pakeTbl B NPSIMOJUHEHHOM JBH)KEHUH
BO3pocina ¢ 3 10 5 km/c?

3agaua 9.5
3aaHbl ypaBHEHUS JBHKEHUS TOUKH X = 21,y =
1 — sin(0,1t). OnpenenuTh ONMKANIINA MOMEHT
BpeMEHH, Korjga Todka mepeceder ock OX.
OmnpenenuTh TakXe CKOPOCTh TOYKH B ITOT
MOMEHT BPEMEHHU.

3agauya 9.6
IIpoeknusa BEKTOpa CKOPOCTH TOYKH Ha OChb X Vy
2cos(nt). OmpenenuTh KOOPAMHATY X; TOYKH B
MOMEHT BpeMeHH t1 = 1 ¢, npu to = 0 koopanHaTa Xg
=0.

3amaua 9.7
JlaHbl MPOEKIIMH BEKTOpa CKOPOCTH TOYKH HA
KOOpAUHATHBIE OCH: Vy = 3t, Vy = 2t°, v, = £,
Onpenenuth MOIyJdb BEKTOpa YCKOPEHHUS B
MOMEHT BpEeMEHH 1; 1 ¢ u ero HampaBJIcHHE
(HampaBJISIFOIIME KOCHHYCHI). PaccTossHUS NaHBI B
METpax, BpeMs — B CeKyHIax.

3agauya 9.8
JlaHbl ypaBHEHHUS IBUKEHUS TOUKH: X = 0,3t% y =
2t%, Onpenenuth, B KakOW MOMEHT BpeMmMeHH t
YCKOPEHHE TOYKM paBHO 7 cem/c? Onpenenursb
TaKX€ CKOpPOCTb TOYKHM B 3TOT MOMEHT BPEMEHH.
KoopauHnats!l X 1 Y 3a1aHbl B CAHTUMETPAX, BPEMS —
B CEKYHJIaX.

3anaya 9.9
[TonoxeHne TOUYKK Ha MIIOCKOCTHU OTIpeIeNsIeTCs
e€ paauyc-BEeKTOpOM T 0,3t2t + 0,1t3j. ~
OnpenenuTb MOAYNb BEKTOPAa YCKOPEHHS TOYKH B
MOMEHT BpeMeHH t; = 2 C u ero HamparieHue (1o
HANPAaBISAIONIMM KOCHHYcaM). PaccTosiHust naHbl B
MeTpax, BpeMs — B CeKyHIax.

3anava 9.10
Touyka JBHXKETCS TIO OKPYKHOCTH COIJIaCHO
YpaBHEHUIO S = 0,5t° + 4t. HaiiTu nonHoe YCKOpEHHE
TOYKM B MOMEHT BpEMEHH, Korjga e€ CKOpOCTb
nocturHet 10 mM/c . Paauyc okpyxkHoctu R =1 m.

3aodauu pexoncmpykmuenozo ypoeus




3apaua 9.11
KacarenpHO€ yCKOpEHHE TOYKH 8,
Onpenenutb MOMEHT BpeMeHHU tj, Korjga CKOpoCTh
V TOYKU JOCTUTHET BenuuuHbl 10 M/C, ecnu npu tp
= 0 ckopocth TOukH Vg = 2 Mm/c. Kakoi myTh
MPOMJET TOYKA 3a 3TO BpeMsi?

0,2t.

3agaya 9.12
Touka nBHMXKETCA MO OKPYKHOCTH COIJIACHO
3aKOHY S = 5t — 0,4t%. Onpenenutb MOMEHT BPEMEHU
t1, IpU KOTOPOM HOPMaJIbHOE YCKOPEHUE TOUKU 8n =
0, a TaKKe BEIMUYMHY IOJIHOIO YCKOPEHHUS AJIsl 3TOrOo
MOMEHTa BPEMEHHU.

3aoauu meopuecKozo ypoeHs

3agaua 9.13

JlaH 3aK0H JABM>KEHUSI TOUKH 10 TPACKTOPHUH: S =
5t. OnpenenuTh pagnyc KpUBU3HBI TPACKTOPUHU B
MOMEHT BpeMeHHu 1, Mpu KOTOPOM HOPMaIbHOE
YCKOpPEHHE TOYKH a, = 3 M/CZ, a TaKk)Ke BEIUYHHY
MOJIHOTO YCKOPEHUS TOYKM B OSTOT MOMEHT

3agaua 9.14
Ilo okpyxHOCTH, paguyc KOTOpou I = 7 M,
JBIKETCS TOYKA COIVIACHO 3aKOHy S = 0,3t%.
Onpenenutb MOMEHT BpeMeHu {1, IpU KOTOpOM
HOpMaJIbHOE YCKOpEHHe TO4Yku a, = 1,5 m/c%, a

TAKKC BCIIMYMUHY IMOJIHOI'O YCKOPCHHA TOYKH B ITOT

BpeMeHI/I. MOMCHT BpeMeHI/I.
Illkana oneHUBaHUs 32124 10 pas3aenay 2
HponenT Bbanawsl
Boimoane- | 84-100 % | 66-83 % | 50-65 % | 0-50 % 5 .
o - - - peﬂTHHrOBOH
HHHA 3aJaHHH 3aJaHHH 3aJaHHH 3aJaHHH OMCHKH
YpoBeHb B
3anad PEMpOLYKTHBHOTO | g 45 0.5-0,75 | 0.25-0.5 | 0-025 0-1
YPOBHSA
3axaun
PEKOHCTPYKTHBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHs
3anasu TBOPHECKOTO | 5 5 5 1,52 | 0,75-1,5 | 0-0,75 0-2.5
YPOBHS
Hroro 0-5

IIpumep 3apanus K pacueTHO-rpaguIecKUM 3aJaHUM 1O pa3aeny 2
PI'3 K1. OnpeaesieHue CKOPOCTH M YCKOPEHUS TOYKH 10 3aJaHHBIM
YPABHEHUSIM ee IBHKeHUd (Tema 9)
[lo 3amaHHBIM YpaBHEHUSIM JBWKEHUS TOuku M TpeOyeTcsi yCTaHOBUTH BUJ €€
TPAEKTOPHUH U JIJII MOMEHTA BpeMeHu t = t; (¢) HallTH MoJIoKEHUE TOYKU Ha TPACKTOPUH, €€
CKOPOCTb, TOJIHOE, KacaTelIbHOE M HOPMAJIbHOE YCKOPEHHUS, a TaKXKe paauyc KPHUBU3HBI

TPAaCKTOPHH.
Homep VpaBHeHHNA IBIDKEHIIA Bpemsa 7,.c¢
Bap HaHTa X = x(t).cm vV =v(l). cM
1 2t +3 5t 0.5
2 dcos™( wt/3)+2 dcos™( wt/3)+2 1
3 —cos(mt~/3)+3 sin(mt~/3)—1 1
4 41+4 —4/(1+1) 2
5 2sin(wt/3) —3cos(wt/3)+4 1
6 3t7+2 —14t 0.5
7 3tT—t+1 S5t™—5t/3-2 1
8 Tsm(mt~/6)+3 2—Tcos(mt™/6) 1
9 —3/(t+2) 3t+6 2
10 —Adcos(mt/3) —2sin(mwt/3)-3 1




IlIkaJia oleHUBAHUS PaCcYeTHO-TPA(PUYIECKHUX 3aJaHUI 110 pa3aeny 2

Ne padoTbl banubl pedTHHIOBOI OLICHKHU
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bonpocsl k codece10BaHUIO IO pa3aeny 2

l.KunemaTnka Kak pas3feln TEopeTHUYEeCKOM MeXaHWKA. (OCHOBHBIE TOHATHS
KMHEMAaTHKU (CHCTeMa OTCUeTa, TPACKTOPHUS TOYKH, MPAMOJIMHEHHOE W KPUBOJIUHEHHOE
IBWKEHUS TOYKH, PAaBHOMEPHOE W HEPABHOMEPHOE IBHWIKEHHS TOYKH, CKOPOCTh TOYKH,
ycKkopeHue Touku). OCHOBHBIE 3a/1au KHHEMATHKHU.

2.CriocoObl 3a1aHus ABUKEHUS] TOUKH: BEKTOPHBINA, KOOPJANHATHBIN, €CTECTBEHHBIM.

3.0mnpenenieHre CKOPOCTU M YCKOPEHHS TOYKHM TPU BEKTOPHOM CIOCOOE€ 3aJlaHMs
JBUKCHUSL.

4.0npeneneHue CKOPOCTH M YCKOPEHHUS TOYKHM MPU KOOPAMHATHOM Croco0e 3ajaHus
JBUKCHUSL.

5.0mnpenenieHre CKOPOCTH U YCKOPEHUSI TOYKU TMPU €CTECTBEHHOM CIOCO0€ 3aJaHus
nBwKeHus. EcrtecTBeHHas cucrteMa KoopAuHAT (KacaTelbHas, HOpMallb, OMHOPMalb U HX
OpThI) U E€CTECTBEHHBIN TPEXTPaHHUK (COMPUKACAIONIASACS, HOpPMaJbHAS W CIPSIMIISIOIIAs
miockocTh). LleHTp u pagnyc KpUBU3HBI TPACKTOPHUHU.

6.Knmaccupukanust ABMKEHUH TOYKM 1O €€ YCKOpeHUsM (IpsIMOJIMHEWHOE,
MPSIMOJIMHEWHOE PaBHOMEPHOE, MPSIMOJIMHENHOE PABHOINEPEMEHHOE, KPUBOJIUHEWHOE,
KPHUBOJIMHEITHOE PABHOMEPHOE, KPUBOJIMHEWHOE PABHOIIEPEMEHHOE).

7. TllocrynarenbHoe [BM)KEHHME TBEpAOro Tena. Teopema O NOCTyNaTeIbHOM
IBYKEHUU Tena. 3afaHue MOCTYNaTeIbHOrO JABUKEHUS Teja. Y paBHEHHE MOCTYNaTeIbHOIO
JBIDKCHUS Tea.

8.BpamarenbHoe ABMXKEHHWE TBEPAOTO Tela. Yroia MOBOpOTa Tena. 3aJaHue
BpallaTeNIbHOrO JIBUKEHHUS TeJa. Y paBHEHHE BPAILATEIbHOTO IBMXKEHHS TBEPIOTO TEA.

9.YrnoBas CKOpPOCTh W YIVIOBOE YCKOpPEHHE Tejla (Kak aiareOpandyeckue BEIUYHUHBI),
COBEPILAIOIIETO BPAIATEIbHOE IBUKEHHUE.

10.HactHple  ciaydyau  BpaliaTeIbHOrO  JABWXKEHUS  Tejda  (paBHOMEpPHOE U
paBHOIIEpeMEHHOE BpalieHue). Popmylbl JJs BBIYUCIEHUS YIJIOBOM CKOPOCTH W yIjia
IIOBOPOTA.

11.0mpenenenre CKOPOCTH U YCKOPEHHSI TOUKU Tela, COBEPLIAIOLIETO BpallaTeIbHOE
JBU)KECHUE.

12.TTceBOOBEKTOPHI YTI0BOM CKOPOCTH U YIIIOBOTO YCKOPEHUS TeJa.

13.BekTopHble BBIpaXKEHUS AJI1 CKOPOCTH, BPAIIATEIILHOTO U IIEHTPOCTPEMHUTEIHHOTO
YCKOPEHUU TOYKH BpAILAOLIETOC Tea.

14.Ilnockoe nBukeHue TBepAoro Tena. CBOWCTBA TUIOCKOTO JIBUKCHHS. 3aJlaHUe
IJIOCKOrO JIBMKEHUS Tena (TUIocKod (urypel). YpaBHEHHUS IUIOCKOTO JABUKEHHUS Tela
(miockoit  ¢urypsel). PaznoxeHue ABMKEHHS IUIOCKOM (UIYypbl Ha MOCTYNaTelbHOE
JBUYKEHUE BMECTE C MOJIFOCOM U BpalllEeHUE BOKPYT MOJIIOCA.

15.TeopeMa 0 CKOPOCTSX TOUYEK MIIOCKON (PUTYPHI U €€ CICACTBUS.

16.I1loHsiTHE MTHOBEHHOTO IIEHTPa CKOPOCTEH IUIOCKOW (PUTyphl W Teopema O €ro



CYILLIECTBOBAHUU U €AUHCTBEHHOCTH.

17.1lpuMeHeHrie MTHOBEHHOTO IIEHTPA CKOPOCTEH K OMPEIACICHUI0 CKOPOCTEH TOYEK
IJIOCKOM (DUTYPBL.

18.PaznuyHble ciyyan onpeaeieHus MOJIOKEHUSI MTHOBEHHOTO LIEHTPa CKOPOCTEM.

19.Teopema 06 yCKOpEHUSAX TOUEK ITOCKON (DUTYPHI.

20.ITonsTe MrHOBEHHOTO 1IeHTpa yckopenuit (MLLY) miockoit gpurypsr.

21.Crioco0sl onpesienieHrss MTHOBEHHOTO IIEHTpa YCKOPEHU TIIOCKON (PUTYPHI.

22.Chepudeckoe IBIKCHHE TBEPAOTO Tea. YTIIbI Dilsiepa. YpaBHEHUS C(HEPUIECKOTO
JBH>KCHUSL.

23. MrHoBeHHasi OChb BpallleHHs. YpaBHEHHE MTHOBEHHOW OCH BpAIEHHUS TBEPIOTO
Tesa npu chepuyeckoM JBUKEHUHU. YTIIOBasi CKOPOCTh U YTIIOBOE YCKOpPEHHUE Tea.

24.0mpezeneHne CKOpOCTEN U YCKOPEHUM TOYeK Tela Mpu chepruuecKoM JBUKEHUU.
Pacnipenenenue ckopocTelt Touek Tena npu chepuyeckoM ABrkeHuu. [Ipoekiuu ckopoctu
TOYKH T€JIa Ha OCU J€KapTOBBIX KOOPAUHAT.

25.Paznoxenue NBUKEHUS] CBOOOTHOTO TBEPJIOTO TeJla Ha MOCTYNATENbHOE ABUKCHHUE
BMECTE C TOJIOCOM M C(EpUUYECKOE JABHKEHHE BOKPYT IOJIOCA. YPAaBHEHUS JIBUKEHUS
cBoOoaHOrO Tena. HezaBUCMMOCTh BEKTOPOB YIJIOBOM CKOPOCTHM M YIJIOBOTO YCKOPEHHUS
CBOOOJIHOTO TeJja OT BhIOOPA MOJIIOCa.

26.0mnpezaeneHne CKOpoCcTe U yCKOPEHUI TOYEK CBOOOIHOTO TBEPAOTO TENa.

27.CnoxHoe JBWXKeHUE TOYKUA. (OTHOCUTENIBHOE, TMEPEHOCHOE M  aOCOJIIOTHOE
JIBIDKCHUSI TOUKHU. 3alaHUE CII0KHOTO IBUKEHUS TOUKH.

28.Teopema 0 CIOKEHUH CKOPOCTEM.

29.Teopema o cioxxeHnn yckopeHuit (Teopema Kopuoiuca), KOpuoaucoBo yCKOPEHUE.
City4an OTCYTCTBUSI KOPHOJIMCOBA YCKOPEHHSI.

30.CnoxeHne nNoCTynaTesIbHbIX IBUKCHUH.

31.CrnokeHrie BpallleHW TBEPAOro Tela BOKPYr mapajuienbHbix oceid. [lapa

BpAILLICHUMN.

32.CnoxeHne BpallleHWi TBEPIOro Tea BOKPYT MEPECEKAIOIIUXCS OCEH.

33.CnoxeHne noCTynaTesIbHOTO U BpallaTeIbHOrO JABM)XKEHUM. BUHTOBOE JBH)KEHUE.

34.00ui ciy4dai CI0KeHUsI IBUKEHUN TBEPIOTO Tea.

IlIkaJia oneHUBaHKs 00y4YAIOLIETr0CH HA co0eceIOBAHUMU 110 pa3eny 2

baniabl
YpoBeHb 0CBOCHHUSI MaTepHaia PeTHHIOBOM
OLIEHKH
Teopetnueckoe cojaepkaHHe TUCIHUILUIMHBI OCBOEHO IIOJHOCTBIO, 0e3 MpoOernos, 9-10

HEOOXOJMMBIE TPAKTUYECKHE HAaBBIKM pabOThl C MaTepuajoM  IOJHOCTHIO
chopmupoBanbl. OOy4arolIMiicss HCYEPIBIBAIONIE, IOCIEI0BATEILHO, YETKO |
JOTUYECKH CTPOMHO M3JaraeT Marephal, YMEET TECHO YBS3bIBaTh TEOPUIO C
MPAKTUKOW, BJIAJIEET PA3HOCTOPOHHMMM HABBIKAMU M IPUEMaMU BBIIIOJIHEHHUS
MPAKTUYECKUX 3a/]a4, TPUYEM HE 3aTPYIHSIETCS C OTBETOM MPH BHUIOU3MEHECHHH
3aJaHUH.

TeopeTnyeckoe COIEpKAHUE NUCUUILIMHBL OCBOEHO IIPAKTUYECKH IOJHOCTHIO, 7-8
oOydJaronuiicss TPamMOTHO M TIO CYIIECTBY U3JIaraeT MaTepHasl, HE JOIyCKas
CYILIECTBEHHBIX HETOUHOCTEN, MPABUIBHO IPUMEHSIET TEOPETUUECKHUE MOJIOKEHHUS

MIPU PEIIEHUU TTPAKTUUECKUX BOIPOCOB M 3ajad, BIaJeeT HEOOXOIUMBIMUA HAaBBIKAMH
Y [IPUEMaMU UX BBITIOJIHEHUS.




Teoperuueckoe cofep)aHue AUCHUILUIMHBI OCBOCHO YaCTUYHO, O0YUaIOMIUNACS UMEeT
3HaHUS TOJBKO OCHOBHOIO Marepuaina, JOMYCKAaeT HETOYHOCTH, HEIOCTAaTOYHO
MpaBWIbHBIE (DOPMYITHPOBKH, HAPYIICHUS JIOTUYECKOW MOCIEIOBATEILHOCTH B
U3JIO)KEHUU MaTepuaiga, HO TMpoOenbl HE HOCIAT CYIIECTBEHHOIO XapakTepa,
HE00XO0/IMMbIE MPAKTUYECKHE HABBIKU PaOOTHI C OCBOCHHBIM MaT€PHajIOM B OCHOBHOM
c(OpMHUPOBAHbI, OJTHAKO OOYYAIOIIMKCS MCIBITHIBACT 3aTPyIHEHUS IMPH DPELICHUU
IIPaKTUYECKMX 3a]1a4.

46

Teopernueckoe coAep>KaHUE JUCUUIUIMHBI OCBOCHO YACTUYHO, OOYy4arolIuics
JIONYCKAaeT CYIIECTBEHHBbIC OUIMOKH, HE BUJIUT B3aWMOCBSI3U TEOPUH C IMPAKTUKOH,
HEOOXO/MMBIEC TPAKTHUYECKUE HABBIKM DPA0OTHI HE C(HOPMHPOBAHBI, OOJIBIIMHCTBO
IPETyCMOTPEHHBIX paboYell MporpaMMoi IMCHUIUIMHBL y4eOHBIX 3aaHuil He
BBINOJIHEHO. HeoOxoaWma  JOMONHHUTENbHAs  CaMOCTOATENbHas paboTra Hax
MaTepuaoM Kypca.

0-3

Pa3znen 3

I[JI?I KOHTPOJII Ka4dCCTBa 3HAHUM CTYACHTOB IIO pas3acily 3 BBINOJHAIOTCA 4
pacquHorpa(bH%CKHe 3aJlaHus, IMPOBOAUTCA KOHTPOJIbHAA pa60Ta IO pasaciay u YCTHBIﬁ
OIIpoC. KoMmmiekTnl 3aJa4 K BBIITOJIHCHHUIO paC‘-IeTHO-l"pa(bI/ILIGCKI/IX BaIIaHI/If/'I IMPUBCACHLI B
MCTOANYCCKUX VYKAa3dHUAX K BbIIOJIHCHUIO CaMOCTOSITEJIbHOM pa6OTI>I N BBIJAIOTCA Ha

MMPAKTUYCCKUX 3aHATHUAX.

IIpuMep KOMILIEKTA 32124 MO pa3jaeiay 3

Tema 16

3aoauu penpoOyKmueHo20 ypOGH:

3agaua 16.1
Teno maccoit m = 50 kr, moaBeIEHHOE HA TPOCE,
MOJIHUMAETCsl BEPTUKAIBHO ¢ yckopeHuem a = 0,5
M/, Onpenenuts CUily HaTSDKEHUS TPOCa.

3amaua 16.2
Jeranp mMaccot m = 0,5 Kr CKOJIB3UT BHHU3 I10
a0Tky. [lom KakuM YrioM K TOPH30HTAIBHOU
TUTOCKOCTH JIOJKEH PacojiaraTbCst JOTOK, IS TOTO
4TOOBI I€TaJIb IBUTATIACh C YCKOPEHHEM a = 2 m/c??
Yroi BEIpa3uTh B rpaaycax.

V, /¢ 3agaua 16.3 3agauya 16.4
. CKopocTh  JIBUJKEHHUS TOYKH MarepranpHas TOYKa Maccod M 16 xr
Ry Maccoii M = 24 Xr 1o MPsAMOi | IBIKETCS 10 OKPYKHOCTH paamyca R = 9 M co
3 3agaHa rpajguxkoM ¢yHKMM V =|ckopoctbio V = 0,8 m/c. Onpenenuts MPOEKIHIO
7 v(t). Onpenenursb MOJYJIb | pPABHOJECHUCTBYIOIIEH CHJI, IPWIOKEHHBIX K TOYKE,

(]J — paliHoz[eﬁCTBonmeﬁ CHJI, | HAa TVIABHYIO HOPMaJIb K TPA€KTOPHUHU.
"¢ IeHCTBYIOIIMX Ha TOUKY.

3amgaua 16.5 3amaua 16.6
MarepuanpHass Touka Maccoii m = 900 «kr Onpenenurth MyTh, NPONACHHBIM MaTepUATBHOM
IBIKETCSI 10 TOPHU3OHTANBHOW MpsMOM  mox|Toukoi maccod M mo ocu OX 3a 1 C, ecnu oHa

neiicteueM cwibl F = 270t, koTopas HampasieHa 1o
TO ke mpsMol. OmnpenaenuTb CKOPOCTh TOYKU B
MomeHT Bpemenwm t; = 10 C, ecnmm mpu tp = 0
ckopocth Vo = 10 m/c. Omnpenenutb Takke IMyTb,
MPOMJIEHHBIA TOUKOM 3a 3T 10 C.

NBIDKETCST TOJ JEHCTBHEM CHIBI Fy = 12mt’>. B
MOMEHT BpeMeHu fp = 0 koopauHara Xo = 3 M
CKOPOCTh Vo = 6M/C.

3aoauu peKoOHCMPYKMUBHO20 YPOBHS

3apaua 16.7
MarepuanpHas Touka M
Maccod M JBHMIKETCI BIOJb
ropu3oHTaNBEHOM ocu OX mox
neiicrBuem cuibl F = 2m(X +
1). Onpenennuts CKOPOCTH U
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3agaya 16.8
Ha marepuanbHyto Touky maccod m = 20 kr,
KOTOpasi JBHYKETCA IO TOPU30HTAIBHOM MPsSMOH,
JNEeNCTBYeT cuja compoTuBieHuss R = O,2V2. 3a
CKOJIBKO CEKYHJI CKOPOCTh TOYKM yMeHbIUTCSA ¢ 10
10 5 m/c? Kakoii myTh mpoieT TouKa 3a 3TO




YCKOpPEHHE TOYKM B MOMEHT BpPEMEHM, KOrja ee Bpems?
koopauHarta X = 0,5 M.

3anava 16.9 3agava 16.10
Onpenenuts CKOpOCTh TOUKU M MarepuanbHas Touka M maccoit m
KOHUYECKOT0 MAasTHUKA, KOTOPBIN = 6 Kr nmepememiaercsi B
npu amuHe HuTH OM = 1 M, . TOPU30HTAIBHOM  IUIOCKOCTH IO
OMKCHIBAET KOHYC C YIJIOM [IpH KPUBOJIMHEHHOM TPaeKTOPUU MO
BepuInHe o = 45° . neiictreuem cuwiel F = 8 H. Onpenenurh

KacaTCJIbHOC YCKOPECHUEC TOYKHU.

3aoauu meopuecKkozo ypoeHs

3agaua 16.11 3agaua 16.12
Teno maccoit m = 20 Kr majaer 1Mo BEPTUKAJIH, [To HaKJIOHHOM JIOCKOCTH U3
Cuja CONpOTHBJIEHUS Bo3ayxa R = 0,042, "Q COCTOSIHHS IMOKOS HAaYMHaeT
Onpenenuth MaKCHMAIbHYI) CKOPOCTh IaJCHUS =~ CKOJIb3UTh TEJIO Maccoi M = 1 Kr.

TCia. OHpCI[eJ'II/ITB MaKCUMAJIbHYIO
CKOpPOCTHb TCI1a, €Cciin cHhJia COIIPOTUBJICHHS
nerxenuro R = 0,08v.
IIpuMmep 3agaHus K pacuyeTHO-TpapuuecKnM 3agaHusamM no pasaeny 3 PI'3
1. UaTerpupoBanue n1udpepeHINATbHBIX YPABHCHUI IBUKECHUS
MaTepuajabLHOM ToukH (TeMa 17)

Martepuanbaas Touka M maccoil M, MoJay4yuB B TOUKE A HAYaIbHYIO CKOPOCTH Vo,
JBUKETCSE B M30rHYyTOM TpyOe ABC, pacmnosnioskeHHON B BEPTUKAIBHOM MIIOCKOCTH. YYacTKU
TpyObl WM 00a HAKJIOHHBIC, WM OJUH TOPU3OHTAIBbHBINA, a IPYrol HAKIOHHBIA. YTOI
HakJioHa TpyOsI o = 30°. Ha yuyactke AB Ha MaTepualibHyI0 TOUKY JIEUCTBYET CHUJIA TSHKECTU
P, mocrostaras cuna Q (ee HampaBleHHE YyKa3aHO Ha PHUCYHKE) M CHJa COMPOTHBIICHUS
cpenbl R, 3aBucsmas or CKOpoCcTH V Ipy3a W HampaBieHHas MPOTUB ABWXKEeHUS. TpeHuem
rpy3a o TpyOy Ha yuactke AB npenebpeus.

B Touke B MarepuanbHas TOuka, HE U3MEHSISI BEJIMUMHBI CBOEM CKOPOCTH, MEPEXOIUT
Ha ydacTok BC TpyOsI, T1ie Ha Hee MeHCTBYET cuiia Tsbkectu P, cuna tperus (kodhdumueHT
TpeHus rpy3a o Tpyoy f = 0,2) u nepemennas cwia F, npoekmus koropoii Fy Ha ock X naHa B
Tabnuiie.

W3BectHo paccrosure AB = | mam Bpems u aBKeHHS OT TOUYkH A 10 Touku B.
TpeOyeTcs HaiiTH 3aKOH IBMKEHUS MaTepHalbHON TOYKH Ha ydacTtke BC: X = x(t).
Ne Ba- | Pwuc. m 0 » Q. R, u t., t;, Fx,
puaHTa (k1) M/C H H M C H
1 1 4.5 18 9 uv 0,45 - 5 3sin2t
2 2 3 32 4 uv’> | 0,8 | 2,5 - -8cos4t
3 o 2 2 2 uv 0.4 - 2.5 2sin4dt
4 4 6 14 18 | uv® | 06 5 - -3cos2t
5 5 1,6 18 + uv 0,4 - 2 4cos4dt
6 6 1,2 22 2 uv? | 0,8 0,5 - 6t
7 7 2 5 2 uv 0,4 - 2.5 2sindt
8 8 2,4 12 6 uv’ | 048 | 1,5 - 6t
D 2 1,8 15 6 uv 0,3 - 3 o2
10 10 4 12 12 ‘uV: 0,8 2.5 - -8cos4t
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IIIxaya oneHUBaHUs pacyeTHO-rpaduyecKux 3aJaHuii o pasaeray 3
banibl pedTHHIOBO OLIEHKH
Ne paGoTsl P 1

Al 2
A2 2
A3 2
T4 2

Hroro 8

Bomnpocsl k codecenoBanunio nmo pasaeny 3

1./luHamuka Kak paszesl TeopeTHyeckod MexaHuku. OCHOBHBIC MOHSATUSI AUHAMUKU
(IpocTpaHCTBO M BpeMs, MaTepualbHOE TeJNO, CHJIa, MHEPTHOCTh Tejla, macca Tena,
MaTepualibHas TOUKa, CHCTEMa OTCUETa).

2.3akonubl auHamuku (lanunes-HeioTona) marepuanbHO — Touku. [loHsiThe
MHEPUHUAIBHOW CUCTEMBI OTCUETA.

3.JIBe OCHOBHBIE 33]]a4l AUHAMUKHU TOYKHU.

4.OCcHOBHBIE BUBI CHIL.

5. duddepennmanbubie ypaBHEHUS JABWKEHUS CBOOOJHOW TOYKH (B BEKTOPHOM,
KOOPJIMHATHOM M €CTECTBEHHOU (opMme).

6.1Topsiiok pelieHus NpsiMoi 3a1a4u JUHAMUKH TOYKH.

7.Pemienue oOpaTHOW (OCHOBHOW) 3a7a4d JTUHAMHKHA TOYKH TPHU MPSIMOJIMHEHHOM
JIBIDKCHUH.



8.Pemenne oOpaTHOM 33124 TUHAMUKY MPU KPUBOJIUHEHHOM JIBHXKEHUH TOUKHU.

9.HecBoOoaHoe aBmkeHHE MaTepuanbHOM TOUYKKM. OCHOBHOE ypaBHEHHE TUHAMUKH
HECBOOOHOM TOUKH. J[BHKEHNE TOYKHU I10 3aJaHHON HEMOABUKHON KPHUBOM.

10.0tHOCHUTENBHOE NBUXEHUE TOYKH. [IOHSATHME MEPEHOCHONM M KOPUOJIMCOBOM CHII
WHEPLUU TOYKH.

11.BiusiHue BpamieHus: 3eMIIM Ha PAaBHOBECUE U JIBUIKEHUE TEl.

12.CBob6oaHbBIC KOJIEOAHUS TOUKH.

13.CBob60aHBIC KOIEOaHUS TOUKHU MPU HATUYUHU TPEHUS CKOJIBKCHHSL.

14.CBoboanble  KojeOaHUST TOYKA TMPH  JIMHEHHO-BSI3KOM CONIPOTHUBJICHUMU.
AnepronyecKoe IBUKEHNE TOUKH.

15.BeiHyX1eHHBIC KOJIeOaHUS TOUKH.

16.Boiny>x/1IeHHbIE KOJIE0aHUsI TOUKH MPU HAIUYUU JIMHEHHO-BA3KOTO COMPOTUBIICHUS
cpeabl. AIEpUOINYECKOE IBUKEHUE TOUKHU.

17.S1Bnenue Ouenuii. SIBeHne pe3oHaHca.

18.Mexanuueckas (MarepuaiibHas) cucrema. Knaccudukanus cui, JeiCTBYOIUX HA
MEXaHUYECKYI0 cucTeMy. OCHOBHBIE CBOMCTBAa BHYTPEHHUX CHJI.

19.ludpepenumanbapie ypaBHEHHs! IBUKEHUSI MEXaHUYECKOW CUCTEMBI.

20.Macca mMexaHndeckoun cucremsl. LleHTp Macc mexanmyeckon cucteMsl. DopmyIIbl
JUIS1 BBIYMCIIEHUS KOOPAUHAT LIEHTPA MACC CUCTEMBI.

21.MOMEHT MHEPLIMU MEXAHWYECKOW CHCTEMBI M TBEPJIOIO TEJA OTHOCUTEIBHO OCH.
Pannyc nHepuyu. Beraucinenne MOMEHTOB HHEPIIMU TPOCTEUIINX TEIL.

22.TeopeMa O MOMEHTaX HMHEpPLUUU OTHOCHTEIIbHO NapaJIeNbHBIX OCei (Teopema
I'toiirenca-1lITeiinepa).

23.1lenTpoOeKHBIE MOMEHTHl HMHEpPLUUHU. OJUIMIICOMJA HHEpUuu. [7aBHbIE OCH U
IJIaBHbIE MOMEHTBI HHEPLIUH.

24 .BpluncieHre MOMEHTa MHEPLUU TBEPAOrO Tela OTHOCUTEIBHO IPOU3BOJIBHOM OCH.
[TonsATHE O TEH30pE UHEPIIUU.

25. Teopema O JIBUKEHHHM LIEHTpa MAacC MEXaHWYECKOWl cucteMbl. CIeACTBUS, 3aKOH
COXPAHEHM ABUKECHHUS LICHTPa Macc.

26.KonnuecTBO JIBMKEHUS MATEPUAIBHOM TOYKH. JJIEMEHTAPHBIA HMMILYJIBC CHJIBL.
NmMnynbe MOCTOSSHHOM W TIEPEMEHHOM CHUJIbI 3a JIaHHBIA MPOMEKYTOK BpeMeHU. Teopema 00
VMITYJIbCE PABHOJIEVCTBYIOILIEH.

27.TeopeMma 00 H3MEHEHUU KOJMYECTBA [IBIDKCHUS MaTepUaIbHON TOYKU (B
muddepeHurnanbHON U MHTETpaIbHOU (hopme).

28 KonuyecTBO JABM)KEHMSI MEXaHMYECKOM cHUCTeMbl. TeopeMa 00 HW3MEHEHUU
KOJIMYECTBA JIBUJKEHUS MEXaHUYeCKOM cucteMbl (B AuddepeHInanbHO U UHTErpaibHOU
dopme). CrnencTBusi, 3aKOH COXpaHEHUS KOJIMYECTBA IBHKEHUS MEXaHUUECKOW CUCTEMBI.

29.MOMEHT KOIMYECTBA JBUKEHUSI MATEPUATIBHOW TOUKH.

30.Teopema 00 N3MEHEHUH MOMEHTA KOJIMYECTBA JABH)KEHUSI MaTepUaIbHONU TOUKH.

31.KuHeTHYeCK1il MOMEHT MEXaHUYECKON CUCTEMBI.

32.Teopema 00 HU3MEHEHWH KHHETHYSCKOTO MOMEHTAa MEXaHHMYECKOH CHCTEMBI
(teopema MoOMeHTOB). CleaCcTBHsA, 3aKOH COXPAaHEHMS KHUHETHYECKOTO MOMEHTa
MEXaHUYECKOM CHCTEMBbI, HEOOXOIUMBIE YCJIOBHUS pPaBHOBECHs JIO00M MeXaHMYeCKOU
CUCTEMBL.

33.PaboTa MoCTOSIHHOM CUJIbI HA MPSMOJIMHEHOM MepeMENICHUH.

34 Pabora mnepemeHHoM cuibl (oOmuit ciy4ait). Beruncienue paboThl depe3
KpUBOJIMHENHBIN uHTerpan | pona.



35.OnemenTtapHas pabora cuiabl. BpluncieHwe paboThl 4Yepe3 KPUBOJUMHEWHBIN
unrterpain |l pona.

36.Teopema o paboTe paBHOJAEHCTBYIOIICH.

37. Pabora mocTosHHOW cuibl TpeHus. PabGorta cuibl TsbkecTu. Pabora cuiibl

YIOPYTOCTH.

DneMeHTapHbIe CBEJCHU 00 HIealbHbIX CB3sX. PaboTa peakiuu uaeanbHON CBS3H.
38.MomaocTs cuiibl. KoadduiineHnTt noae3noro 1eHCTBUS MAIIUHBI.

39. Kunernueckas »dHeprus MaTepualbHOM TOUkH. Teopema 00 W3MEHEHUU
KMHETUYECKOW HSHEPruu MaTepuaNbHON TOUkH (B auddepeHIHanbHOM W UHTETrpabHOM
dbopwme).

40.Kunetuveckasi SJHEPTUsI MEXaHUYECKON CUCTEMBI M CTIOCOOBI €€ BHIYMCIICHHUS.

41.BpruncieHne KMHETHUYECKON SHEPruu TBEPAOrO TEla B PA3JIMYHBIX CIydasX €ro
JIBHKCHUSL.

42.PaboTa 1 MOIIHOCTh CUJI, MPUIIOKEHHBIX K TBEPJIOMY TEJy, PU MOCTYINATEILHOM U
BpAIllaTEIbHOM JIBHXKCHUSIX.

43.PaboTa cuil TSKECTH MEXaHUUECKON CUCTEMBI U TBEPAOTO Tela.

44 PaboTa BHyTPEHHUX CUJI TBEPOIO Tea.

45.Teopema 00 N3BMEHEHHH KUHETUYECKOM SHEPIrUU MEXAaHUYECKOU cucTteMbl. Teopema
00 M3MEHEHUU KUHETUYECKON AHEprun TBepAoro tena. Ciayyail MeXxaHU4eCKOM CUCTEMBI C HE
M3MEHSIOIIMMHUCS CO BPEMEHEM UJCANTbHBIMU CBSI3SIMH.

46.11orenuumanpHas SHeprus. BpruMcieHHE NMOTEHIMATBHON SHEPTMU MEXAaHUYECKOU
CUCTEMBI M TBEPJOTO TeJIa.

47.3aK0H COXpaHEHHUsI OJIHOM MEXaHUYECKON IHEPTUH CUCTEMBI.

48. luddepenHunanbHble ypaBHEHUS OCTYNATEILHOTO JBUKEHHS TBEPAOIO TEA.

49 luddepenHunanbHOe ypaBHEHUE BPALLATEIBHOTO ABMXKEHUS TBEPIOTO TENa.

50.Juddepennmanbapie ypaBHEHHS IJIOCKOTO JBMKEHHS TBEPAOIO Tela.

51. Iuddepennuanbabie ypaBHEeHUsT CHEPUIECKOTO ABUKEHUS TBEPAOTO TEa.

52. luddbepenimanbHbie ypaBHEHUS IBUKEHUS CBOOOTHOTO TBEPIOTO TEa.

53.Cuna wHepnuu wmatepuanbHoi Touku (o JlamamOGepy). llenTpoOexHas wu
KacaTelibHasi COCTaBIsOINEe cuiibl uHepuuu. [Tpunnun JJanambepa 115t TOUKH.

54 Ipuniun JanamOepa 1151 MEXaHMYECKOW CUCTEMBI.

55.I1puBeneHue cuil MHEPIIMU MEXAHUYECKON CUCTEMBI (TJIaBHBIM BEKTOpP M TJIABHBIN
MOMEHT CUJI UHEPLUU MEXaHUYECKON CHCTEMBI).

56.1IpuBeneHue crii MHEPIMU TBEPAOTO TEJIA B PA3JIMYHBIX CIIy4asX €ro JBH>KEHUS.

57.luHaMHuUecKre peakuuu, JCUCTBYIOIIME HA OCh Bpamjaromerocs tena. Ciyuai
BpallleHUs TBEPAOr0 Tejla BOKPYr €ro TIJaBHOM IEHTPAJIbHOM OCH  WHEPIUH.
VYpaBHOBENIMBaHNE BpaLalOIIUXCS TEIL.

58.OCHOBHBIE TIOHATUA U OIpeeNeHus Teopun yaapa. OCHOBHOE YpaBHEHUE TEOPUU
yaapa. JlonyiieHus: TEOpuu yaapa.

59.006mwme TeopemMbl TEOpUU yaapa.

60.Y nap mapa o HEMOIBIKHYIO TOBEpXHOCTh. Koad purrieHT BoccTaHOBIIEHNS.

61.IIpsmoii neHTpanbHbId yaap AByX Ted. [IpenensHble cirydau.

62.IToTepss KNHETUYECKOUW YHEPTUU ITPU HEYTIPYTroM yaape AByx Tell. Teopema Kapno.

63.Y nap no teiy, UMEIOIIEMY HENOABMKHYIO OCh BpalieHus. LleHTp ynapa.

64.CBs3u 1 ux ypaBHenus. Knaccudukanus cBszen.

65.Bo3MoxHbIE  (BUPTYyalibHBIE) TIEPEMEIIEHUs] TOJIOHOMHOM cuUCTeMBbl. Ywucio
CTEIeHeW CBOOOIbI TOJJOHOMHOM CUCTEMBI. [[puHIIUIT BO3MOXKHBIX TTEPEMEIICHUM.



66.IIpyHIIMT BO3MOXKHBIX TEpEMEIEHUH B Cily4yae JBIXKEHHS cucTtembl. OOl1ee
ypaBHEHUE JTUHAMUKHU.

67.0000111eHHBIE KOOPIUHATHI U 000OIIIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

68.000061m1eHHbIe cuibl. O0IIee ypaBHEHUE TMHAMUKHU B 00OOIIEHHBIX CHUIaX.

69.Y cnoBusi paBHOBECHS CUCTEMBI B 00OOIICHHBIX KOOPMHATAX.

70.0mnpenenenre OOOOIIEHHBIX CHJI B CHUCTEMax C OJHOM M JIByMs CTEIEHAMH
CBOOO/TBI.

71. Inddepenimanbable ypaBHEHHWS  JBIDKCHHUS  MEXaHUYECKOM  CHCTEMBI B
0000meHHpIx KoopamHatax (ypaBHeHus Jlarpamka Broporo poja). Kunernueckuid
MOTCHITHAIT.

IIIkana oneHUBaHUA 00YUYAKOIIEroCcs HA co0eceI0OBAHUM 110 pa3aenay 3

bansl
YpoBeHb 0CBOEHHSI MaTepHUaJia PeiTHHIOBOM
OLlEHKH

Teopernueckoe cojaepkaHue IUCIHUILIMHBI OCBOSHO IOJIHOCTBIO, 03 TpoOeIioB, 9-10
HEOOXO/JMMBIC MPAKTUYCCKHE HABBIKM pabOThl € MaTepUAIOM ITOJHOCTBIO
chopmupoBanbl. OOydarOUMHCS HMCUEPIBIBAIOINIE, ITOCIEAOBATEIbHO, YETKO W
JIOTHYECKH CTPOMHO W3JaracT MaTephall, YMEET TECHO YBS3bIBaTh TEOPHIO C
HpaKTHKOfI, BJIaACCT PA3HOCTOPOHHHMMHU HABBIKAMHW W IHpHUEMaMH BBIITOJIHCHHUA
NPaKTUYECKUX 3a]ad, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPU BHIOU3MCHCHHH
3a7JaHUM.

Teopernueckoe coaepKaHUE TUCHUIIMHBI OCBOCHO MPAKTUYECKH TOJHOCTHIO, 7-8
oOydaromuiicss TpaMOTHO M MO CYyIIECTBY H3JlaraeT Marepual, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPABWJIBHO MPUMEHSET TEOPETHUECKHUE IOJIOKECHUS
OpU PEIICHWU TMPAKTUYECKUX BOIPOCOB M 3a/ay, BIaJeeT HEOOXOJUMBIMU
HaBBIKAMH U MIPUEMAMH UX BBITOJHCHHUS.

Teopernueckoe coaepxKaHue TUCIHHUIUIMHBI OCBOGHO YAaCTHUYHO, OOydaroluiics 4-6
MMEET 3HaHMsS TOJIBKO OCHOBHOIO  Marepuana, JOIyCKaeT HETOYHOCTH,
HEAOCTATOYHO IIpaBUIbHEIE (GbopMyIHUpOBKH, HapyILICHUS JIOTUYECKON
NOCJIEI0BATEIbHOCTH B W3JIOKEHWHM MaTepuaiga, HO TMpoOenbl He HOCAT
CYILIECTBEHHOI'O XapakTepa, HEO0OXOJMMble NpPaKTUYECKUE HaBbIKU pabOThl C
OCBOCHHBIM MAaTe€pHaJloOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOy4aroImuics
HCIIBITBIBACT 3aTPYAHCHUSA IPHU PCIICHHUU ITPAKTUYCCKUX 3a1a4.

Teopernueckoe coaepxKaHWe IUCLUILIMHBI OCBOEGHO YaCTUYHO, OOYyYaroIUICs 0-3
JIOMYCKAET CYIIECTBEHHbIE OMIMOKH, HE BUJUT B3aUMOCBS3U TEOPUH C MPAKTHKOMH,
HEOOXOUMbIe MPAKTUYECKHUE HaBBIKM pabOThl HE CHPOPMHUPOBAHBI, OOJIBIINHCTBO
IOPEIYCMOTPEHHBIX pabodel MporpaMMoil JUCHUIUIMHBI y4eOHBIX 3aJaHUN He
BeIOJIHEHO. HeoOxonuma  OMONHMUTENBHAs CcaMOCTOSITENbHAas paboTa Haj
MaTepuaioM Kypca.

OueHouHbIe CPeACTBA JISl IPOMEKYTOUYHON ATTEeCTAlMHU
Bomnpocsl k 3xk3aMeny

l.Cratuka kak pasfen TeOpeTHUYEeCKOM MeXaHUKU. (OCHOBHBIE MOHSATHS CTaTUKHU
(paBHOBecWe Tena, CWA, JUHUS JEUCTBUS CHJIBI, CHCTEMa CHJI, CBOOOJTHOE TeJo,
SKBUBAJICHTHBIE CHUCTEMBbI CHJI, PaBHOACHCTBYIOIIAsi CHUCTEMbI CHJI, YpPAaBHOBEIICHHAs
cCUCTEeMa CWJI, ypaBHOBEIIMBAIOIIAs cuia). [[Be OCHOBHBIE 3a]]Ja4l CTATUKH.

2.AKCHOMBI CTaTUKH U UX CIEJICTBUA.

3. IlonsTuss HECBOOOAHOTO Tena M CBsizeil. PasnmeneHue cuil Ha aKTUBHBIC CUJIBI U
peakiuii cBsized. AkcuoMa (MPUHIUIT) OCBOOOXaaeMOCTH. OCHOBHBIE BHJIBI CBSI3EH U HX



peaKkuuu.
4.Cuctema cxomsmuxcsi cuil. Teopema 0 paBHOAEHCTBYIOMIEN CHUCTEMBI CXOSIIMXCS
cui. 'eoMerpruueckuii u anredOpanyeckuii CrocoObl ONpeaeIeHUs] PaBHOACHCTBYIOIICH.
5.YcioBusi  paBHOBECHSI CHUCTEMBI  CXOIAIIMXCA CcWI. ['eomeTpuyeckas U
anreOpandeckast GOpMbI YCIOBUN PAaBHOBECHS CHCTEMBI CXOISIINXCS CHJT.
6.Teopema 0 paBHOBECUU TPEX HENMapaJUIEIbHBIX CHUII.
7.CrnoxeHue IByX NapajijiebHbIX CHIL
8.ITapa cuii. MomMeHT napsbl (Kak BEKTOD).
9.Teopembl 00 SKBHBAJICHTHOCTHU U CJIO)KEHUU TIAp U UX CJIEICTBUA.
10.Teopema 0 npuBEAECHUN CUCTEMBI AP K IPOCTEUIIEMY BULY.
11.YcnoBue paBHOBECHS CHCTEMBI TIap.
12.MOMEHT CHJIbI OTHOCUTENBHO TOUKH (KaK BEKTOP).
13.B3anmMoCBsA3p MOMEHTA Mapbl © MOMEHTOB CHJI IAPbl OTHOCUTEIIBHO MPOU3BOJIBHON
TOYKH.
14. JlemMa o mapamienbHOM IepeHoce cuibl (JiemMa IlyaHco o mpuBeneHUM CHIIBI K
JAHHOMY LIEHTPY).
15.I1oHATHSA TIaBHOTO BEKTOpPA M TJIABHOIO MOMEHTA CUCTEMBI CHJI. AHAJIMTHYECKUM
Croco0 oIpeeNneHts rIaBHOr0 BEKTOpa U IITaBHOIO MOMEHTA CUCTEMBI CHJL.
16.0cHoBHas Teopema cTtaThku (Teopema IlyaHco O NpUBENEHHHM CHCTEMBI CHUJ K
JTAHHOMY LIEHTPY).
17.YacTHpI€ Cityyan IPUBEICHUS TPOU3BOJIBHON CUCTEMBI CHII.
18.YcnoBust paBHOBECHSI MPOU3BOIBLHON CUCTEMBI CUJI (TEOpeMa).
19.Teopema BaprHboHa 0 MOMEHTE PaBHOAECHUCTBYIOIIEN CUCTEMBI CHJI OTHOCUTEIIBHO
TOYKH.
20.ITonsTne mnockoil cucrtemsl cuil. [IpuBeneHne MpOU3BOIBHON MIIOCKON CUCTEMBI
CuJI K npocteimeMy Buay. OCHOBHBIE CBOMCTBA INIOCKOW CHCTEMBI CHII.
21.MoMeHT CHIJIbI OTHOCUTEIBHO TOYKH (KakK anreOpandeckas BEIMUMHA).
22 .MowmeHT napsl (Kak anredpanyeckasi BEJIMUMHA).
23.YcioBusi paBHOBECHS TMPOU3BOJBHOW IUIOCKOM CHUCTEMBl CHJI. YPaBHEHUS
PaBHOBECHS MPOU3BOJIBHOM MIIOCKOM CUCTEMBI CHIT (TpU (DOPMBI).
24.YcnoBue paBHOBECHUS pblyara.
25.YcnoBue yCTOMYMBOCTH TBEPAOrOo Tejda MpuU onpokuabiBaHuu. KoadduimeHt
YCTOMYHUBOCTH.
26.1lonsrTHE TpEHUS, BUIBI TPEHUS. 3aKOHBI TPEHUS CKOJIBKECHMUS.
27.Peakiuu HeuAeaIbHBIX (IIEPOXOBATHIX) CBsA3eM. Yo Tpenus. Konyc TpeHus.
28.PaBHOBECHE TPU HATMYUH TPEHUS CKOJIbKEHHS.
29.Tpenue kaueHusi. PaBHoBecHe Mpu HAIMYUU TPEHUS KAUEHUS.
30.IToHsiTHIE MOMEHTA CUJIBI OTHOCUTEIIBHO OCH.
31.B3auMOCBsI3b MOMEHTA CHJIbI OTHOCHUTEIBHO OCH U MOMEHTA CHJIbI OTHOCHUTEIBHO
TOYKH Ha 3TOU OCH.
32.AHAINTUYECKOE OMNpPEACIICHUE TJIABHOTO BEKTOpa M TJABHOTO MOMEHTA
IIPOCTPAHCTBEHHON CUCTEMBI CHIL.
33.YpaBHeHUs1 paBHOBECHUS TPOU3BOJIBHON MMPOCTPAHCTBEHHON CUCTEMBI CHIL.
34.Teopema BapuHboHa O MOMEHTE PAaBHOJICUCTBYIOIIENH CUCTEMBI CUJI OTHOCUTEIBHO
OCH.
35.I1onaTHE cHCcTEMBI MapalIeNbHBIX CHI. Teopema O pPaBHOAECUCTBYIOLIEH CHUCTEMBI
napajieIbHbIX U OJIMHAKOBO HAIIPABJIEHHBIX CHUIIL.



36.IlonsiTHE T1IEHTpa CHUCTEMbl NapaIENbHBIX CcHil (TeopeMa). DopMmylnbl AJis
BBIYMCJIEHUS KOOPAUHAT LIEHTPA CUCTEMBI MapAJLIEIbHBIX CHUII.

37.PaBHOAEHCTBYIOIIAs CUJI TSDKECTH TBepaoro tena. [loHsThe uUeHTpa TsxkecTH
TBEpAOro Tesia. PopmyJibl U1l BEBIYUCICHUS KOOPAUHAT LEHTPA TAKECTH TEa.

38.0mpenenenrne KOOpAMHAT LEHTpPA TAKECTU OJHOPOAHOTO TBEPAOro Tena (LEHTP
TSOHKECTH 00beMa, TUIOIA !, TUHUH).

39.Crioco0bl  ompeneieHus] TMOJIOKEHUS IIEHTPOB TSHXKECTH Ten (MHTETpUpOBaHUE,
CUMMETpHUs, pa3Ouenue, crnocod OTPUIATENFHBIX BECOB, SKCIIEPUMEHTAIBHBIN CIIOCO0).

40.KunemaTuka Kak pas3fenl TeopeTHYecKod MmexaHukKu. (OCHOBHBIE TOHSTHUSA
KMHEMAaTHUKHA (CHCTEMa OTCUETa, TPACKTOpUS TOYKH, NPSIMOJMHENHOE U KPUBOJIMHEIHOE
IBWKEHUSI TOYKH, PAaBHOMEPHOE M HEPABHOMEPHOE JBHMXKEHHUS TOYKH, CKOPOCTh TOYKH,
ycKopeHue Toukr). OCHOBHBIE 3a/1a41 KHUHEMATHKHU.

41.Cnoco0sbl 3a1aHKs IBMXKEHHS] TOUKU: BEKTOPHBIN, KOOPJUHATHBIN, €CTECTBEHHBIN.

42.0mnpeneneHre CKOPOCTH U YCKOPEHHsS] TOYKHA MPHU BEKTOPHOM CIoco0e 3aaHust
JBHKCHUSL.

43.0mpeneneHre CKOPOCTH U YCKOPEHUS! TOUKH IIPU KOOPAMHATHOM CIOCO0€ 3a7aHMsl
JBH>KCHUSL.

44.0OnpeneneHrue CKOPOCTH U YCKOPEHUS TOYKHU MPHU €CTECTBEHHOM CIOCOO€ 3aJaHus
nBrKeHus. EcrecTBeHHas cucrteMa KOoopAuHAT (KacaTeilbHas, HOpMallb, OMHOpMalb U HX
OpThl) U E€CTECTBEHHBI TPEXI'PAHHUK (CONMPHKACAIOIIASACS, HOPMAJIbHAS U CHPSMIISIOLIAsS
m10ckocTH). LIeHTp u pagnyc KpUBU3HBI TPAEKTOPHUU.

45 Knaccupukauuss JBUKEHUH TOYKA 1O €€ YCKOpPEeHUsIM (MpSMOIUHEIHOE,
MPSMOJIMHEWHOE PAaBHOMEPHOE, NPSIMOJIMHENHOE PABHOIIEPEMEHHOE, KPUBOJIMHEHWHOE,
KPUBOJIMHEHHOE PaBHOMEPHOE, KPUBOJIMHEHHOE PaBHOIIEPEMEHHOE).

46.IloctynarenibHOE ABMIKEHUE TBEpPAOro Tena. TeopemMa O IOCTYNATEIbHOM
JBVDKEHUU Tena. 3aJjaHue MOCTYNATEIbHOrO JABMKEHUS Tella. Y PaBHEHHE MOCTYNATEIBHOIO
IBIKECHUS TEa.

47.BpamatenbHoe JABWKEHHE TBEPAOrO Tella. Yrod MOBOpOTa Teia. 3aJlaHue
BpalIaTEIbHOIO IBUKEHU TEJa. Y pPaBHEHHE BPAILATEIbHOTO IBH)KEHHS TBEPIOTO TENA.

48.YrnoBasi CKOpPOCTh M YIJIOBOE YCKOpEHHE Tena (Kak anreOpanyeckue BETUUYUHBI),
COBEPLIAIOIIETO BpaAIaTEIbHOE ABUKEHHE.

49. UYactHple cllydad BpamiaTeabHOTO JBIDKEHUs Tela (paBHOMEpHOE W
paBHONIEpEeMEHHOE BpaileHue). PopMyiibl Uil BBIYMCIEHUS YIJIOBOM CKOPOCTH M yrijia
IIOBOPOTA.

50.0npenenenrie CKOPOCTA U YCKOPEHHUSI TOUKH TEJIa, COBEPIIAONIETO BpallaTeIbHOE
JBIDKCHHUE.

51.I1ceBIOBEKTOPBI YIIIOBOM CKOPOCTH U YIJIOBOI'O YCKOPEHUS TEIIA.

52.BeKTOpHBIE BBIPAXKEHUS JJII CKOPOCTH, BPAIIATEIIBHOIO U LIEHTPOCTPEMUTEIBHOIO
YCKOPEHUI TOYKH BpaLAIOLIErocs Tea.

53.IInockoe nBwKeHHE TBepAoro Tena. CBOWCTBAa IMUIOCKOTO JBMXKEHHUS. 3ajaHue
IUIOCKOTO JIBIKEHUS Tena (TUIOCKOM (urypsl). YpaBHEHMsI IUIOCKOTO JIBHXKEHHS Teja
(utockoit  ¢urypsl). PaznoxeHue ABWKEHHS TUIOCKOW (UTYyphl Ha MOCTYMaTelIbHOE
JIBHKEHUE BMECTE C MOJIFOCOM M BpalIEHUE BOKPYT MOJIFOCA.

54. Teopema 0 CKOPOCTSIX TOUEK MIOCKOW (DUTYpHI U €€ CIASACTBUS.

55.IloHsiTHE MTHOBEHHOTO IIEHTpa CKOPOCTEH IUIOCKOW (PUTypbl M Teopema O €ro
CYILLIECTBOBAHUM U €TUHCTBEHHOCTH.

56.IIlpyuMeHeHre MTHOBEHHOTO IIEHTPA CKOPOCTEH K OMPEICICHUI0 CKOPOCTEH TOYEK



MJIOCKOM (DUTYPBL.

57.PaznuyHble ciiyyan ONpeAEIICHUS MTOJOKEHHUSI MTHOBEHHOTO LIEHTPA CKOPOCTEM.

58.Teopema 00 YCKOPEHUSX TOUEK TIIOCKOM (DUTYDHI.

59.IlonsiTue MrHOBeHHOTO 1IeHTpa yckopenuit (MLY) mockoii purypsr.

60.Crioco0bl onpeesieHus MTHOBEHHOTO LIEHTPA YCKOPEHUH TIIOCKOM (pUrypsi.

61.Cdhepuueckoe ABMKEHHE TBEPAOTO Tea. YTIbl Dijepa. YpaBHEHUS cPepruIecKoro
JBH>KCHUSL.

62.MraoBeHHasi OCh BpalleHHUs. YPaBHEHHE MIHOBEHHOW OCH BpallleHHs TBEPIOrO
Tena Mpu cPepruyecKoM IBHKEHUH. YTIIOBask CKOPOCTh U YTIOBOE YCKOPEHHE Tea.

63.0mnpeneneHne CKOPOCTE U YCKOPEHUM TOUYEK Teja MpU CPEepUuecKOM JIBHHKEHUHU.
Pacnipenenenne ckopocTelt Touek Tena npu chepuyeckoM ABkeHuu. [Ipoekiuu ckopoctu
TOYKH T€JIa Ha OCU JE€KapPTOBBIX KOOPAUHAT.

64.PaznoxeHune qBUKEHUS CBOOOJHOTO TBEPAOTO Tejla Ha MOCTYNATEeIbHOE JIBH)KEHHE
BMECTE C TOJIIOCOM M c(epuyeckoe IBHKEHHE BOKPYT MOJIOCA. YPaBHEHUS JABUKCHUS
cBOOOHOTO Tena. He3aBUCMMOCTh BEKTOPOB YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHUS
CBOOOJTHOTO TeJia OT BHIOOPA MOJTIOCA.

65.0mpenenenre CKOPoCcTel U YCKOPEHU TOYEK CBOOOTHOTO TBEPIOTO Tea.

66.CrocxxHoe ABWKEHUE TOYKH. OTHOCUTENBHOE, TNEPEHOCHOE M  a0COIIOTHOE
JBIDKCHUS] TOUKHU. 3alaHUE CII0KHOTO IBUKEHUS TOUKH.

67.Teopema O CIOKEHHH CKOPOCTEM.

68.Teopema o ciiokeHun yckopenuii (teopema Kopuomnuca), KOpuoiarucoBO YCKOPEHHE.
Cityuan OTCYTCTBHUSI KOPUOJIMCOBA YCKOPEHHUS.

69.CnoxeHne nNoCTynaTelIbHbIX IBUKECHUMN.

70.CnokeHrie BpalllEHW TBEpJAOTO Tella BOKPYr TMapajulelibHbIX oceil. Ilapa
BpAILICHUN.

71.CnoxeHne BpallleHUi TBEPAOTO Tejla BOKPYT MEPECEKAIOITUXCS OCECH.

72.CnoxeHne moCTynaTesIbHOTO U BpallaTeJbHOrO JABM)XEHUM. BUHTOBOE JBM)KEHUE.

73.0061mmii ciyydaid CI0KEeHUS IBUXKEHUI TBEPJIOTO Tea.

74.]luHaMKKa KaK pas3jiesl TeoOpeTUYecKorl MeXxaHUKU. OCHOBHBIC TOHATHUS JUHAMUKU
(IpocTpaHCTBO M BpeMs, MaTepualbHOE TENo, CHJIa, MHEPTHOCTh Tejla, macca Tela,
MaTepualibHas TOUKa, CUCTEMAa OTCUETa).

75.3akonbl  guHamuku (Ianunes-HproTona) MarepuanbHoi  Touku. [loHsiThe
MHEPUHAIBHOW CUCTEMBI OTCUETA.

76.J]1B€ OCHOBHBIE 3aJa4Ml JUHAMUKHU TOYKH.

77.OCHOBHBIE BUJIBI CHIL.

78. Auddepennnanbaple  ypaBHEHUs] JBUKEHUS CBOOOJHOM TOYKM (B BEKTOPHOM,
KOOPJIMHATHOM U €CTECTBEHHOU (opMme).

79.1lopsinok pelieHus NpsIMoi 3aa4u JUHAMUKH TOUYKH.

80.Pemenune obpaTtHO (OCHOBHOM) 3ajaudl AMHAMUKHA TOUYKH TPHU MPSIMOTHHEHHOM
JBU>KCHUU.

81.Pemenue oOpaTHOM 3a1a4u AUHAMUKA MTPU KPUBOJTHMHEHHOM JBH>KEHUU TOYKH.

82.HecBoboHOE MBIKEHHE MaTepHAIbHONW TOoukd. OCHOBHOE ypaBHEHWE JUHAMUKU
HEeCBOOOIHOM TOUKH. J[BUKEHNE TOYKHU I10 3aJaHHON HEMOABHUKHON KPUBOM.

83.0THOCUTENBHOE JBHKEHUE TOYKU. [IOHATHE NMEPEHOCHOM M KOPUOJIMCOBOM CHII
WHEPILUU TOYKH.

84 .BnusiHue BpaileHus 3eMiIM Ha PABHOBECHE U JBHXKEHHUE TEI.

85.CB000OIHbBIE KOIEOAHUS TOYKH.



86.CB0oOO1HbIE KOJIEOAHUS TOYKY TPU HAIMYUU TPEHUS CKOJIbKEHUS.

87.CBobonHbIE  KOJEOaHUSI TOYKM TMPU  JUMHEHHO-BS3KOM CONPOTHUBJIEHUMU.
AnepuoanyecKoe IBUKEHUE TOUKHU.

88.BeIHYXIeHHbIE KOJIeOaHUS TOYKH.

89.BbIHYyK/I€HHbIE KOJeOaHUsI TOYKU NPH HAJTUYHH JTUHEHHO-BA3KOTO COIMPOTHBIICHHUS
cpenbl. AIepUOANYECKOE IBHIKEHUE TOUKHU.

90.5IBnenne OueHuii. SIBIeHNE pe3oHaHca.

91.Mexanuueckas (MatepuanbHas) cucreMa. Knaccudukanus cui, JeiCTBYIOIUX HA
MEXaHUYECKYI0 cucTeMy. OCHOBHBIE CBOMCTBAa BHYTPEHHUX CHJI.

92 JInddepenimaibHbie YpaBHEHUS IBMKEHUS MEXaHUICCKON CHCTEMBI.

93.Macca MexaHM4ecKo cucteMbl. LIeHTp Macc MeXaHUYEeCKOU CUCTEMBI. DOPMYIIbI
IUIS1 BBIYMCIIEHUSI KOOPAUHAT LIEHTPA MACC CUCTEMBL.

94 MOMEHT MHEPLIMM MEXAHUYECKOW CHUCTEMBI U TBEPJOIO T€Jda OTHOCHUTEIBHO OCH.
Pannyc nHepuyu. Berancienne MOMEHTOB HHEPIIMU TPOCTEMIIINX TEIL.

95.Teopema 0 MOMEHTaxX HMHEPLMU OTHOCUTEIBHO NapalIeNIbHBIX OCEd (Teopema
['totirenca-1lITeiinepa).

96.1lenTpoOEKHBIE MOMEHTHI HWHEPIUHU. OIUTUNCOWA WHEpHuu. [JaBHBIE OCHU H
[JIABHBIE MOMEHTHI UHEPIIUU.

97.BpruncieHre MOMEHTA UHEPLIMU TBEPAOTO TEIA OTHOCUTEIBLHO MPOU3BOJIBHON OCH.
[TonsiTHE O TEH30PE MHEPIIUHU.

98.Teopema 0 IBMKEHHM LIEHTPA MACC MEXAHWUYECKOW cucTeMbl. CIEeACTBUS, 3aKOH
COXpaHEHUS ABUKECHHUS IIEHTpa Macc.

99.KonnuecTBO IBWKEHUS MATEPUATIBHOM TOYKH. OJIEMEHTAPHBIA HMMITYJIbC CHIIBL.
WMty ibC MOCTOSTHHOM M TIEPEMEHHOW CHJIbI 32 JaHHBIA IPOMEXKYTOK BpeMeHu. Teopema 00
HMMITYJIbCE PABHOICUCTBYIOIIEH.

100. Teopema 00 wu3MEHEHHWM KOJUYECTBA JBM)XCHHUS MaTEPHAIBHOW TOUYKH (B
muddepeHnransHON 1 MHTETpaIbHOU (hopme).

101. KonmdyecTBO IBM)KCHHS MEXaHMUECKOM cHCTeMbl. Teopema 00 W3MEHECHHH
KOJIMYECTBA JBIKEHUS MEXaHMYECKOW CUCTEMBI (B nuddepeHralbHON U WHTErpajbHOM
¢dopwme). CriencTBUs, 3aKOH COXpPAHEHUS KOJIMYECTBA JIBUKEHUS MEXaHUYECKON CUCTEMBI.

102. MoOMEHT KOJIMYEeCTBA JBWKEHUS MaTePUATHbHOU TOYKH.

103. Teopema 00 M3MEHEHWH MOMEHTA KOJIMYECTBA IBIKEHUS MAaTEPUATBHON TOUKH.

104. KwunHeTHYeCKHil MOMEHT MEXaHUYECKOW CUCTEMBI.

105.Teopema 00 H3MEHEHUU KHHETHMUYECKOTO MOMEHTAa MEXaHWYECKOM CHCTEMBbI
(treopema MoMeHTOB). CneacTBHsS, 3aKOH COXPAHEHHMS KHHETHYECKOr0 MOMEHTa
MEXaHUYECKON CHCTEMBbl, HEOOXOJAMMBIE YCIIOBUS pAaBHOBECHS JIIOOOW MEXaHUYECKOM
CUCTEMBI.

106. PaGota moCTOSTHHOM CHUJTBI HA IPSIMOJTMHEHHOM TepEMEIIICHUH.

107. PaGota mepemeHHON cuibl (00mui ciydvait). Berauciaenume paboTel depes
KpUBOJIMHENHBIN uHTerpan | pona.

108. DOnemenrtapHasi paboTa cwuibl. BeruucieHue paboThl depe3 KpPUBOJIUHEHHBIH
unrerpan ll pona.

109. Teopema o paboTe paBHOJICHCTBYIOIICH.

110. PaGota mnocTtossHHOW cuiibl TpeHusi. PaGora cuibl Tsbkectu. Pabota cuiibl
YIPYTOCTH.

DneMeHTapHbIe CBEICHMS 00 UAealIbHBIX CBA3sIX. PaboTa peakiuu nuieanbHOM CBA3H.

111. MommHocTs cuibl. KoadduireHT noiae3Horo AeMcTBUS MalIuHBbI.



112. KuHeTnueckas »dHEprus MaTepUalbHOW To4yku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOW HSHEPruu MarepuaibHOW TOUKU (B AuddepeHIManbHO W UHTErpajbHOM
dhopme).

113. Kunetruueckasi HEprusi MEXaHUYECKON CUCTEMBI U CIIOCOOBI €€ BHIYMCIICHHUS.

114. BelunclieHHEe KUHETUYECKOW 3HEPTUH TBEPAOIO TEJIa B PA3IUYHBIX CIy4asix €ro
TIBYKEHUS.

115. PaGora W MOIIHOCTHh CHJI, MPWIOKEHHBIX K TBEPAOMY Tely, IpH
MOCTYTATEIbHOM U BPAIATEIbHOM JIBH)KCHUSX.

116. PaGoTta cuit TSKECTH MEXaHHYECKOW CHUCTEMBI M TBEPJIOTO Tea.

117. PaboTa BHYTPEHHUX CHJI TBEPAOTO Tea.

118. Teopema 00 H3MEHEHUM KHUHETUYECKOM SHEPIMM MEXaHUYECKOW CHCTEMBI.
Teopema 00 M3MEHEHMM KHHETHYECKOW »HEpruu TBepaoro tena. Cioydaid MexaHMYECKOM
CUCTEMBI C HE U3MEHSIOIIMMUCS CO BPEMEHEM UCaTbHBIMU CBI3SIMH.

119. TlotenumanbHas  SHeprus.  BbluuciaeHue  MOTEHUUATBHOM  SHEPruu
MEXaHUYECKOM CUCTEMBI U TBEPJIOTO Tea.

120. 3akoH coxpaHeHUs MOJHOW MEXaHUYECKOM SHEPTUU CUCTEMBI.

121. JIuddepennuanbabie ypaBHEHUS MTOCTYATEILHOTO ABUKEHUS TBEPAOTO Tea.

122. JTuddepennmansHoe ypaBHEHHE BpaIIaTeIbHOTO ABMKCHUS TBEPAOTO Tela.

123. duddepennuanbHubie ypaBHEHUS TIOCKOTO ABMXKEHUS TBEPIOTO Tea.

124. JTuddepennuanbHbie ypaBHEHUs C(HEepHUUECKOTro ABMXKEHUS TBEPAOTO Tea.

125. Juddepennuanbubie ypaBHEHUS JBUKEHHSI CBOOOTHOTO TBEPAOTO TENA.

126. Cuna wHepnmm MatepuanbHOW Touku (o [lamambepy). IlenTpoOexHas wu
KacaTebHas cocTaBiisitonue cuiibl uHepuuu. [punnun J{anmambepa njst TOUKH.

127. Tpunmun JanamGepa 115 MEXaHUYECKOM CUCTEMBI.

128. TlpuBeneHue CcUI WHEPIMH MEXAaHUYECKOM CHUCTeMbl (TJIaBHBIH BEKTOp U
TJIaBHBI MOMEHT CUJI MHEPIIUH MEXaHUYECKON CUCTEMBI).

129. TlpuBeneHue cuil HHEPIUU TBEPJAOTO Tela B PA3IMYHBIX CIIy4asx ero
JIBUYKEHUSI.

130. JluHamudeckue peaklnH, ICHCTBYIOIINE Ha OCh Bparlaromerocs tena. Ciydai
BpallleHUs TBEPAOrO0 Tella BOKPYr €ro TJIaBHOW LIEHTPaJIbHOM OCH HHEpPLUHU.
VYpaBHOBeIMBaHNE BPALIAIOLIUXCS TEll.

131. OcHoOBHBIC TOHATHS W OIpeAcieHus Teopuu ymapa. OCHOBHOE YpaBHCHHE
Teopuu yaapa. JlomyuieHust Teopuu yaapa.

132. OO6mme TeopeMbl TEOPHUH yaapa.

133. VYnmap mapa o HEMOABIKHYIO MOBEPXHOCT. KoappuimieHT BocCTaHOBIEHMUS.

134. Tlpsimoii neHTpallbHBIN yaap AByX Ten. [IpenenbHblie ciyyan.

135. TloTeps KMHETHYECKOW ZHEPTrUU TPH HEYNPYroMm yaape AByX Tel. Teopema
Kapno.

136. VY nmap mo temy, UMEIOIIEeMY HEMOABMKHYIO OCh BpaieHus. Llentp ynapa.

137. Cssi3u u ux ypaBHenus. Kiaccudukanus cBsizei.

138. Bo3mokHble (BUpTyaldbHBIE) TMEPEMEIICHUS TOJIOHOMHON cucTeMbl. Ywucio
CTerneHel CBOOOIbI TOJIOHOMHOM CUCTEeMBI. [[pUHITNTT BO3MOYKHBIX MIEPEMEIIIEHUN.

139. IIpuHIMO BO3MOXKHBIX MEpPEMENICHU B ciyyae IBMXKEeHMs cuctembl. OOiiee
ypaBHEHUE JUHAMUKH.

140. OO6001IeHHbIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXAaHUYECKOU CUCTEMBI.

141. OO606mieHHbIe cuibl. OOI1Iee ypaBHEHUE JMHAMUKHU B 00OOIIEHHBIX CUJIaX.

142. VYcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPAMHATAX.



143. Omnpenenenre 0OOOIIEHHBIX CHJI B CHUCTeMaxX C OJHOMW W JBYMS CTEIEHSIMHU
CBOOO/IBI.

144. JluddepeHunaibHble ypaBHEHUs] JBIKCHUS MEXAaHUYECKOW CHUCTEMbl B
0000IIIeHHBIX KoopauHaTtax (ypaBHeHus Jlarpamka BToporo popa). KuneTmueckuit
MMOTEHIIHAIL.

OHEHI/IBaHHe CTYACHTA HA YK3aMCHC N0 TUCHUIIJIUHE «TeopeTuquKaﬂ MEXaHHUKA» .

bajiabi
(utoroBoit OcBoenne
. . . TpeOoBanust kK 3HAHUAM
PCUTHHIOBOK | KOMIETEeHIN
OLIEHKH)
100-85 [TponBunyThIi | OTBETHI HA IOCTABICHHBIE BOIPOCHI IIOJIHBIE, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemenuss 3agay  JIOTMYHBI, JOKa3aTelNbHbl U JEMOHCTPUPYIOT
AQHAJIUTUYECKUE U TBOPUECKHUE CIIOCOOHOCTH CTY/IEHTA.
84-70 Cpennuii JlaroTcsd mOJHBIE OTBETHI HA IIOCTaBJICHHBbIE BOINpOChL. [lokazaHo
YpOBEHb YMEHHE BBIIEIATh NPUUYUHHO-CIIEACTBEHHbIE CBs3u. [Ipu pemienun
3aJa4  JIONMYyILEHbl HE3HAYMTEIbHbIC OLIMOKM, MWCIPABICHHbBIE C
ITOMOLUIBIO «HABOSIINX» BOIIPOCOB MPENOIaBATEIS.
69-60 ba3oBbIit OTBeThl Ha BOIIPOCHI U PELLIEHUS [TOCTABJIEHHBIX 3aa4 HEJOCTaTOUYHO
YpOBEHb nosinble. Jloruka m mocienoBaTeNbHOCTh B PELICHUH 33/a4 UMEIOT
HapyleHus. B oTBeTax 0TCyTCTBYIOT BBIBOJIBI.

Crynent, nonyunBiuii meHee 60% oT MakCUMaJIbHOTO Oaia 3a pa3faes AUCIUTLTUHBI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSI HEATTECTOBAHHBIM IO TAHHOUW TUCIUIUIMHE.

HToroBas olieHKa BBICTABISIETCS IMyTEM TepeBoia HaOpaHHBIX 0aJJIOB B COOTBETCTBUU
CO CJICYIOIIEH TabIuIIei:

O1reHKa 110 5-0anIbpHOM HIKale Cynmma baiuios 3a pasaenbl n Onuenka ECTS
9K3aMeH

S — «OMIAUUHOY 90-100 A

85-89 B

4 — «xopoutoy 75-84 C
70-74

D
3 — «y0061emB8OpUMENbHO» 65-69

60-64 E

2 — «Hey0081emeoOpUMeENbHOY Memnee 60 F

MeToauveckue yKkasaHus 1JIsl PenoaaBaTeJis

1. Yka3zanus ny1s npoBeAEHUS JEKIUI

Ha mepBoii BBOAHOM JIEKITUU ceiaTh OOMIMNA 0030p COAEpX aHUS Kypca U OTMETHUTh
HOBBIE METOABI U MOJIXOAbl K PEIICHUIO 3a/1a4, PACCMAaTPUBAEMBIX B KypcCe€, JOBECTH JO
CTYJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOMIPOCHI.

[Ipy mOATOTOBKE K JIEKIIMOHHBIM 3aHSATHUSM HEOOXOAMMO TMpOayMaTh IUTAH €ro
MPOBEICHUS, COJECP)KAHUE BCTYNUTEIBHOW, OCHOBHOM M 3aKJIIOYMTEIBHOW YaCTH JICKLIHH,
O3HAKOMUTHCSI C HOBUHKAMH Y4Y€OHOM W METOJIUYECKOW JMTEpaTyphl, MyOIUKAIUSIMU
MEPUOIMYECKON TeYaTH 10 TEeME JICKIMOHHOTO 3aHATHUS. YTOYHHUTH IUIAH MPOBEACHUSA
CEMHMHApPCKOTO 3aHATHS MO Teme Jekiuu. llepen HM3MoxKEeHHEM TEKYIIEro JIEKIMOHHOTO
Marepuajia HalOMHUTh 00 OCHOBHBIX HUTOTaX, JOCTUTHYTBIX Ha Mpeablaymux jekmusx. C
ATON IMENbI0 3a/laTh HECKOJBKO BOIPOCOB AayJIUTOPUU U OCYHIECTBUTH BBIOOPOYHBIM
KOHTPOJIb 3HAHUSA CTYJICHTOB.



B Xoxe neKUMOHHOTO 3aHATHS MpPernojaBareiib JTOJDKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, 03HAKOMUTH CTYJICHTOB C NIEPEUYHEM OCHOBHOM U JIOMOJIHUTEIBHOM JIUTEPATYPHhI 110
TeMe 3aHsATHs. PackpbiBas cojaepxaHue Y4eOHBIX BOIIPOCOB, AKIIEHTHUPOBATb BHHMAaHHE
CTYJICHTOB Ha OCHOBHBIX KaTEropHusiX, SBJICHUSX M TPOLIEcCaxX, OCOOEHHOCTIX HX
npoTeKaHus. PackpbIBaTh CYIIHOCTh M COJIEP’KaHUE PA3TUYHBIX TOYEK 3PCHHS] U HAYYHBIX
MOJIXOJIOB K OOBSICHEHHIO T€X WJIM UHBIX SIBJICHUN U TPOIIECCOB.

Cnenyer apryMeHTUPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3UIIMIO IO CIOPHBIM
TEOpETUYEeCKUM BompocaM. [IpuBoauTh mnpuMepsl. 3agaBaTh IO XOAY H3JIOKCHHS
JICKIIMOHHOTO MaTepuaia PUTOPUUYECKUE BOIPOCHI M CaMOMY JaBaTh HAa HHUX OTBET. JTO
CHOCOOCTBYET AaKTUBU3ALMUA MBICIUTEIBHON JAEATEIbHOCTH CTYJEHTOB, TMOBBIIICHUIO HX
BHUMAaHMSI M HMHTEpeca K Marepuaiy JeKIHMH, ee cojaepxanuto. [IpenomaBatenb M0JKEH
PYKOBOJUTH pPAOOTOM CTYIEHTOB IO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO Marepuala,
MOTYEPKUBATH HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydyaeMOoi
TEMbI, 0CO0O BBIJEINSIS, KATerOpUaJIbHBIN ammapaT. B 3akiiouuTeNbHOW 4YacTu JIEKIHUH
He00X0uMO c(hOpPMYJIMPOBATh OOIIME BBIBOJIBI [0 TEME, PACKPHIBAIOLIUE COACPKAHUE BCEX
BOIIPOCOB, MMOCTABJIEHHBIX B JIEKIUU. OOBSIBUTH IUIAH OYEPEIHOTO MPAKTUYECKOTO 3aHATHS,
JaTh KpaTKWe peKOMEHJAlMU 10 MOJATOTOBKE CTYJEHTOB K ceMuHapy. OnpeneiauTb MecTo U
BpeMSI KOHCYJIBTALUUA CTYJEHTaM, MOXKEJIABIINM BBICTYIIUTh HA CEMHHApPE C TOKJIaJaMU H
pedeparamu.

Ha nocnegneit nexkuuu yaenuTh Bpemst sl 0030pa HauOosee Ba)KHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus sl MPOBEACHUS MPAKTUUECKHUX 3aHATUN YeTKo

0003HaYUTh TEMY CEMUHApA.

OOcyauTh OCHOBHBIE MOHSATUS, CBSI3aHHBIE C 3aHATHUS.

B mnpomecce pemeHus 3amad BECTH JTUCKYCCHIO CO CTYJIEHTaMU O MPaBUJIBHOCTH
NPUMEHEHHUS TEOPETUUECKUX 3HAHUM.

OTmeuaTh CTYAEHTOB, HamOojee aKTUBHO YYaCTBYIOUIMX B pEHIEHMHM 3a7ad U
JUCKYCCHUSX.

B koHIIe 3aHATHS 337aTh ayAUTOPUNA HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus 1o KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTY/IEHTOB

[lo ycMOTpeHHIO mpenoiaBarelis 3alaHlue Ha CaMOCTOSITENbHYI0 pabOTy MOXKET OBbITh
WHANBUAYATBHBIM W (PPOHTATHHBIM.

[Tpu ucnonp30BaHNM UHAUBUIYATIBHBIX 3aaHUA TPEOOBATH OT CTY/ACHTA MMCHMEHHBIN
OTYET O MPOJIECJIAHHOM padoTe.

[Ipu nmpumeHeHMH (QPOHTANBHBIX 3aJaHU BECTH KOJUICKTHBHBIC OOCYXIEHHUS CO
CTYJCHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH.

C uenbi0 KOHTPOJS KauyecTBAa BBINOJHEHHUS CAMOCTOSITENbHOW padoThl TpebdoBaTh
WHAUBUAYAJIbHBIE OTYEThl (JOMYCTMMO BMECTO IHMCHBbMEHHOIO OTYETa MPUMEHSThH
WHAUBUAYaJIbHBIE KOHTPOJbHBIE BOIIPOCHI).

MeToauveckue yKasaHus 1JIs CTyJA€HTA
1. Ykazanus 115t poCIylIuBaHUs JIEKIIUI
Ilepen HawamoMm 3aHITUH BHUMATEIbLHO O3HAKOMHUTHCS C YYEOHBIM IIJIAHOM
MPOBEACHUS JICKIIMI U CIIMCKOM PEKOMEHAO0BAHHOM JTUTEPATYPHI.
[Tepen mocemnieHreM OYE€pPEIHON JICKIMU OCBEKUTH B MAMSITH OCHOBHBIE KOHIEHIUU
MpoiiiIcHHOTO  paHee Mmarepuana. [loAroToBuTh TIpu  HEOOXOAUMOCTH  BOIPOCHI
npenoaaBareinto. He Hajo onacarhesi, 4TO BOMPOCH! MOTYT OBITh TPOCTHIMH.



Ha neknuyn ocHOBHOEe BHUMaHHE CJIEYET yAENIATh HE GopMysiaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COAEPKAHUIO U3y4a€MbIX BOIPOCOB, OMPEACICHUSIM U MOCTAHOBKAM 3a]1a4.

B mporecce u3ydeHus JIEKIIMOHHOIO Kypca HEOOXOJMMO IO BO3MOXXHOCTH YacTo
BO3BpaIlaThCsd K OCHOBHBIM TOHSTHSAM W MeETOAaM pelIieHHs 3a7ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

XKenatenbHO MCHOJIB30BATh KOHCIEKTHI JIEKIUI, B KOTOPBIX MCIOJIB3YETCS MPUHATAS
MpernoiaBaTesieM cucteMa 0003HauYeHUH.

Jlist 6onee moApOOHOTO M3YyYEHHS Kypca CleAayeT padoTaTh C PEKOMEHIOBAHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. YKa3zaHud U y4acTusl B IPAKTUYECKUX 3AHATHSIX.

Ilepen mocenieHueM ceMUHApa YSICHUTh TEMY 3aHSTHUA U CaMOCTOATEIBHO H3YYUTh
CBSI3aHHBIC C HEM TTOHATHUS U METObI PEIICHUS 3a]1a4.

Ilepen pemenueM 3ajad aKTUBHO Y4YacTBOBaTh B OOCYXKICHHUU C MpEIOjaBaTeiieM
OCHOBHBIX ITOHATHH, CBSI3aHHBIX C TEMOM 3aHATHSL.

B nporiecce pemieHust 3aad BeCTH JUCKYCCHIO C MpENojaBaTeIeM O MPaBUILHOCTU
MIPUMEHEHUSI METO/IOB UX PEIICHUS.

ITo BO3MOXXHOCTH CaMOCTOSITEILHO JIOBOJIUThH PEIICHUE MpeajiaraéMbIX 3aaad Jo
OKOHYATEJILHOT'O UTOTA.

B koHIIe MpaKTHUYECKOTO 3aHSATHS MPU HEOOXOIUMOCTU BBISCHUTH y MPENOJaBaTels
HESICHBIE BOTIPOCHI.

OcHOBHBIE pe3yJbTAThl BHIOJHEHUS pa0OThl HEOOXOAUMO pacreyararh.

3.YkazaHus JJ1s1 BBITIOJTHEHUS CaMOCTOSITEIbHOM paboThI

[Tonyuuts y mnpenogaBaresisi 3aJaHUE€ M CIHUCOK PEKOMEHJIOBAHHOW JHUTEpaTyphI.
N3ydyeHne TeopeTUUECKUX BOIPOCOB CIETYET MPOBOJAUTH 110 BO3MOKHOCTH CAMOCTOSITEJIBHO,
HO TIPH 3aTPyAHEHUAX 00paIaThCs K MPernoaBaTelo.

IToaroToBUTH MUCHMEHHBIN OTYET O IIPOJICIAHHON paboTe.

[Ipy BBIMONHEHUU (DPOHTAIBHBIX 3aJaHUM IO YCMOTPEHHUIO TperojaBaresst padora
MOXeET OBITh OllCHeHa 0€3 NMHUCBMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, TIPH YCIOBUM AaKTUBHOW CaMOCTOSATENbHONW paboThl. [IoAroTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHUue Y4eOHO! TUCIUIIINHBI
OcHoOBHas nuTeparypa:

1.Joponun, ®.A. Teopernyeckas MexaHuka: yue0. mocodbue / ®.A. JlopoHuH. —
OnextpoH. naH. — Cankr-IlerepOypr: Jlawp, 2018. — 480 c. — Pexum npocrymna:
https://e.lanbook.com/book/101840 . 2.Xsamsusiinen, B. A. Teoperndeckas MeXaHUKa :
yuebHoe rmocobue / B. A.
XamsusiiineH. — 3-e u3a. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1

3.4xoBenko, I'. H. Kpatkuii kypc TeopeTnueckoii MexaHuku : yueOHoe nocoodue / I

H. SIxoBenko. — 6-e uzn. — Mocksa : JlabopaTopus 3nanuii, 2020. — 119
c. https://e.lanbook.com/reader/book/135499/#1 4 lueBckuit, B.A. Teopernueckas

MexaHnuka. COOpHUK 3a7aHuii: YueOHoe nmocooue:
yue0. nocobue / B.A. Jluesckuii, 1.A. MansieBa. — DnektpoH. aad. — CankrlletepOypr:
Jlans, 2018. — 192 ¢. — Pexum pocryna: https://e.lanbook.com/book/98236 .
JlomoyiHuTENbHAS TUTEpaTypa:

5.Memepckuii, M. B. 3amaun nmo TeopeTnueckoil MexaHuke : yueOHoe nmocoodue / 1. B.
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Memepckuit ; non penakuueit B. A. Ilaaemona, JI. P. Mepkuna. — 52-e uza., crep. —
Canxrt-IletepOypr: Jlanb, 2019. — 448 c. Pexum noctyna:
https://e.lanbook.com/reader/book/115729/#440

6.AtanuH, B. I'. Mexanuka. Teoperudeckas mexaHuka : ydeoHoe mocobue / B. T.
Aranua. — HoBocubupck : HI'TY, 2017. — 108 c.
https://e.lanbook.com/reader/book/118427/#1 7.11paconos, C. I'. Mexanuka. Teopetnueckas

Mmexanuka : ydebHoe mocobue / C. I'. IlpaconoB. — Tompsarru : TI'Y, 2019. — 99 c.
https://e.lanbook.com/reader/book/139662/#1
8.beprses, B. . Teopernueckas u aHaJIUTUYEeCKas MEXaHUKa.

YyebHOUCCAEAOBaTENbCKasT paboTa CTyAeHTOB : yueOHoe mocobue / B. JI. beptses, B. C.
Pyuunckuii. — Cankr-IletepOypr : Jlans, 2019. — 424 c.
https://e.lanbook.com/reader/book/111879/#2
[Iporpammuoe obecrnieuenue u MiHTEepHET-pecypChl:

9.Teopetuueckass MeXaHUKa. DJIEKTPOHHBIA yUEOHBIM KypcC HJisi CTYJIEHTOB OYHON H

3a0uHOM opMm 00yuenus / Coct. Kapumon U. — Pexxum gocryma: http://www.teoretmeh.ru/
10.06pa3oBanue u mexannka. Obpaszopatenbubiii caiiT / Coct. Kocuipia A 1O. —

Pexxum moctyna: http://www.emomi.com/

MarepuajbHO-TeXHHYECKOe o0ecredyeHue Y4eOHOH TUCHMILTTUHbI

JlekUMOHHBIE 3aHATUS TOPOBOJATCA B Y4eOHOW ayAMTOpUH, OOOpPYAOBaHHOU
BUJIEONIPOEKTOPOM, SKPAHOM, IEPCOHATBHBIM KOMIIBIOTEPOM U TMHAMHKAMHU.

[IpakTrueckue 3aHATHS NPOBOAATCA B ayJIUTOPUH, B KOTOpPOM HMeeTcs Habop
HaIJISIIHBIX MOCOOMM (KPHUBOILIMITHO-TION3YHHBI MEXAaHHU3M, KPUBOIIMITHO-KOPOMBICIOBBIM
YeThIPEXIIAPHUPHBIN MEXaHNU3M, KPUBOLIUITHO-KYJIMCHBII MEXaHU3M, 3y0UaThlii MEXaHU3M C
HWIMHIPUYECKUMH  KOJecaMM, 3yOuaThlii MEXaHM3M C KOHHYECKMMH KOJIECaMH,
MJIaHETapHBIN 3y04aThlii MEXaHU3M, BUHTOBOM Ju((epeHIInaabHbIi MEXaHU3M, KyJIauKOBBIN
MEXaHU3M.

Jis  camocTosiTeNnnbHOM paboThl  OOy4aroOIUXCsl HMEIOTCS  CHEelHaIU3UpOBaHHbIC
MOMEILEHUs, 000PYJOBAHHbIE NTEPCOHATBHBIMU KOMIIBIOTEpPAMHU C BBIXOAOM B MIHTEpHET U ¢
JOCTYIIOM K 3JI€KTPOHHO-OMOIMOTEUHON CUCTEME, IIEKTPOHHOU OMOIMOTEKE U SJIEKTPOHHOM
nH(pOpMaIIMOHHO-00pa30BaTEIBLHOM Cpeie By3a, a TAKXKe K APYruM OUOIMOTEUHBIM (POoHIaM.

[Iporpamma cocTaBiieHa B cOOTBETCTBUU ¢ TpeOoBanusimu OC HUAY MUDU u
y4€OHBIM TJIAHOM OCHOBHOW 00Opa3oBaTeIbHON MpOrpaMMbl MO HAMPABJICHUIO MOATOTOBKH
18.03.01 «XuMuueckas TEXHOIOTHUD.

PaGouyto mporpammy cocraBui: mpodeccop, Ueprora H.M.

Penensenr: nouent, bapanosckas JI.B.

[Iporpamma onmo6pena Ha 3aceqanun YMKH 18.03.01 « Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOUYECKOM KoMuccuu Yepnora H.M.
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