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Heanb ocBoOeHUsI AUCHUIIMHBI — OCBOCHUE O0YUYaIOIMMUMHUCT HEOOX0IMMOTO o0beMa GhyHIaMEHTATb-
HBIX 3HAaHUN O MEXaHUYECKOM B3aUMOJICHCTBUY, PABHOBECHH U JIBHKECHUH MAaTEPHATBHBIX TEll.

TeopeTrueckass MEXaHUKA SABJISCTCS HE TOJIBKO TUCIMILIMHOM, JAOIIeH yriyOJICHHbIC 3HAHUS O MPH-
poJie, HO Tak)Ke BOCITUTBHIBACT Y 00YYAIONINXCsI TBOPUYESCKHE HABBIKM B TIOCTPOSHUU MAaTEMaTHYECKHX MOJIe-
JICH MPUPOIHBIX MU TEXHUYECKUX MPOIIECCOB, COACHCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTMYECKHM BBIBO-
JlaM M Hay49HBIM 0000IICHUSIM, HEOOXOJUMBIM ISl PEeIICHUs TPOECCHOHATBHBIX 3a/1a4.

Mecto aucuumimmnsl B ctpykrype OOII BO

N3yyenne mucuumuimabl «Teopernyeckas MexaHuKay TpeOyeT OCHOBHBIX KOMIICTEHIIHMA, 3HAHUH, yMe-
HUI ¥ HaBBIKOB OOyuyarolerocs no qucuuiuinHaM: «Maremarukay, «@usnkay, «HxeHepHas rpadukar.

B xone n3zyueHust TEOpETHUECKOM MEXaHUKH O0YYAIOLIUIICS MOTydaeT 3HAaHUS, YMEHUS U HABBIKH JUIS
YCIIEITHOTO U3Y4EHHs CIENYIOINX TucuuIuin: «lIpuknagnas mexanukay; «TexHuueckas TepMOJAMHAMHUKA
U TEIUIOTEXHUKA.

KoMmnerennun odyuaromerocsi, opmupyembie B pe3yJabTaTe 0CBOEHHUS IMCUUILINHBI
B nporecce ocBoeHMs JaHHOM TUCHUIUIMHEIL Y CTyACHTa (POPMUPYIOTCS CIACAYIOIINE KOMIIECTEHIUU:

YHUBEPCAJIbHbIE
Kox xom- | HaumeHnoBanue koMire-
WHaukaTopsl JOCTHKEHUSI KOMIIETEHLIUU

NETeHLUU TEHIUU

VKE-1 Crioco0eH UCHoIb30- 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX JTUCIH-
BaTh 3HAHUS ecTe- IUIMH, METO/Ibl MaTEMaTHYECKOr0 aHAJIN3a U MOJAEIUPOBAHHUS, TE€O-
CTBEHHOHAYYHBIX JUC- | PETHUECKOI0 U 3KCIEPUMEHTAIILHOIO UCCIIEIOBAHUS
LUIUIUH, TPUMEHSTh V-VKE-1 ymeTh: UcI0JIb30BaTh MaTEMAaTUUECKNUE METO/IbI B TEXHHU-
METO/Ibl MaTeMaTH4e- YECKUX MPHUJIOKEHUSAX, PACCUNTHIBATh OCHOBHBIE YHCIIOBBIE XapakK-
CKOT'0 aHAJIN3a U MOJIe- | TEPUCTHKH CIy4allHbIX BEJIMYMH, pelllaTh OCHOBHBIE 337a4l MaTe-
JUPOBAHUs, TEOPETUYE- | MATUYECKOM CTaTUCTHKU; pelIaTh TUIIOBBIE pacUETHBIE 3a]jaun
CKOT'0 U 3KCIIEpUMEH- B-YKE-1 Bnazsers: MeTO1laMi MaTeMaTUYECKOI0 aHajIu3a U MoJie-
TaJbHOI'O UCCIIEI0BA- JMPOBAHUS; METOJIaMU PELICHUS 3a/1a4 aHAJIU3a U pacyeTa XxapakTe-
HUS B IOCTABJICHHBIX PHUCTUK (PU3NYECKUX CHCTEM, OCHOBHBIMH ITpHEMaMH 00paboTKH
3a/a4ax AKCIIEPUMEHTAJIbHBIX TaHHBIX, METOAAMH PabOThI C MPUKIIATHBIMU

IPOTrpaMMHBIMU IPOYKTaMHU
obmienpodeccruoHanbHbIe
Kox xom- | HanmeHnoBanue xomme-
WuaukaTopsl JOCTHKEHUS] KOMIIETEHLIUU

METEHINH TEHIHN

OIIK-1 CriocobeH perats 3a- 3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U IPAKTUUECKUX €CTE-
Jauu npoeccuoHalib- | CTBEHHBIX U TEXHUYECKUX HAyK
HOW JIeATENBHOCTH Ha V-OIIK-1 Ymers: pemiath cTaHapTHbIE IpodeccuoHaIbHbIE 3a/1a-
OCHOBE UCIOJIb30BaHUSl | YU C IPUMEHEHHEM
TEOPETUYECKHX U MPAK- | €CTECTBEHHOHAYYHBIX U OOIIENH)KEHEPHBIX 3HAHUH,
TUYECKUX OCHOB €CTe- | METO/J0B MaTeMaTHUECKOIo ammnapara
CTBEHHBIX M TEXHUYE- B-OIIK-1 Brnagets: HaBbIKaMH peLIeHUs] CTAaHJApTHBIX 3aa4 Ipo-
CKHX HayK, a TakKke Ma- | (peccrnoHaNbHOM 1eATeNbHOCTH Ha OCHOBE MCIIOJIb30BaHUs TEOpe-
TEMaTHUYECKOro amma- TUYECKUX U IPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX
pata HayK, a TAK)K€ MaTeMaTUYECKOro amnmapara




3agauu BocIUTaHus, peajii3yeMble B pAMKAaX OCBOCHHS JHCIHIIIHHBI
B nponecce 0cBOCHMS TaHHOW JUCLUIIIMHBI PEATU3YIOTCS CASAYIOINE 3a4a4d BOCIIUTAHMUS:

HUcnosb3oBanue
Co3nanue BoBJ/ieuenue B
HanpasJsienue . BOCIHUTATEJIbHOTO
YCJI0BHIA, . Pa3HOILIAHOBYIO
/mean NMOTEeHHMAJIA y4eOHO
o0ecreYnBaIOIIUX BHEY4YeOHYI0 /1eITeJIbHOCTh
AUCHHMILINHBI
EcTecTBeHHOHaY4YHbII U 001IeNPO(eCCHOHATBHBIH MOLYJIH
IIpodeccuo- - opmupoBanue Hcnonb3zoBanue Bocnurtarenb- | 1.Opranusanus Hay4yHO-
HAJIbLHOE U KYJIbTYpbI HOTO TMOTEHIMANAa TUCHHUIUIMH | MPAKTUYCCKUX KOHPEPECHIIUN U
TPY/J10BO€ HCCIIEIOBATENBCKO | TPO(ECCHOHATBHOTO  MOAYJS | BCTPEY C BeIyIUMU
BOCIIMTAHHE W 1 MHXKEHEPHOU Uit OPMUPOBAHUS HHXKEHEP- | CIICIUATMCTAMU TIPEIIPUSITHN
JeSITeNIbHOCTH HOTO MBIIUICHUS U HMHXKEHEp- | ropoJia U BeTepaHaMH aTOMHOM
(B16) HOW KyJBTYpBI 32 CYET Mpak- | OTPACIIH.

TUYECKUX CTYACHYECKHX HC-
CJIEIOBaHUU COBPEMEHHBIX
MPOU3BOJICTBEHHBIX  CHCTEM;
HpOGKTHOI\/JI ACATCIILHOCTU CTY-
JICHTOB TI0 Pa3paboOTKe M OIl-
TUMHU3aAIIUN TEXHOJIOTUYCCKUX
CHCTEM, CBSI3aHHOW C peIlCHU-
€M pCAJIbHBIX MPOU3BOACTBCH-
HBIX 3aJa4; MPOXOXKICHUS Ye-
pe3 pa3HOOOpa3HBIC WIPOBBIC,
TBOpYECKHE,  (ECTUBAIBHBIC
¢dbopMbI, TpeOyrolue aHaIHu3a
CJIO)KHOTO OOBEKTa, MOCTAHOB-
KM OTHOCHUTEJIBHO HETO Mpeo0-
pa3oBaTeNbHBIX 33734 JUIS UX
OINTHUMAJIBHOT'O PCIHICHUA.

2. Opranu3zaius 1 NpoBeJICHUE
MPEAMETHBIX OJIMMITHA U
ydacTue B KOHKypcax

PO EeCCUOHAIBHOTO
MacTepCTBa.

3.VuacTtue B €KEroaHbIx
aKIUAX CTYJACHUYECKUX
CTPOUTEIBHBIX OTPSIOB.

CTpyKTypa u cofep:kaHHe Y4eOHO! JUCITUIIMHBI
JucuunnuHa mpenojaercs cryjeHTaMm B 3-em cemectpe. OOmas TpyI0eMKOCTh THUCHUILIUHBI CO-
cTaBjseT 4 3a4eTHLIX eAUHUIIE, 144 ak. Jaca.

Kajennapublii niian

Buabl yueOHoit
JIeITeJIbHOCTH (4ac.)
< ATtTecTa | MakcuMma
= o S| 2 .
o S 2 5 1976 JBbHBIN
= S HaunmenoBanue =| | 5
e it ol 5| &| & pasgena| Oasa
=y o pa3jiesna/TeMbl AUCHUILIMHBI Sl S|l @
s S S| 2|5 = 6 (Hemensi,| 3a pas-
=) ,% § % dpopma)*| memn**
® | &
=H=-
1 CTATHUKA YOI 20
1 |OcHOBHBIC TOHSATHUS U AKCHOMBI CTaTHKH. 21 |-|-11
2 |CucreMa cXomsmxcs Cuil. 4 11|-121|1
3 |Teopwus map cuil. 311|-1-1| 2
4 |IlpuBeneHue CUCTeMBbl CHJ K LEeHTpy. YcmoBuss| 3 | 1 | - | - | 2
paBHOBeCHSI.
5 |IImockas cucrema cuil. 511|-12| 2
6 |Tpenue. 3| --1-1|3
7 |(IIpocTpaHCTBEHHAs CUCTEMA CHUIL. 6|1 -]-1]5
8 |llenTp TsKECTH. 4 | -1-12] 2




2 KHUHEMATHUKA Y02 20
9 |KuneMaruKa TOYKH. 511 1] 3
10 ([Ipocreiimme IBUKEHUS TBEPIOTO TeA. 711 1| 5
11 |[Tnockoe ABMKEHHE TBEPIOTO Tea. 912 21 5
12 |Cdepuueckoe aBmxkeHue TBepaoro tena. [sumxe-| 4 | - - 4
HHE CBOOOIHOTO TBEPJIOTO Tea.
13 |CioXHO€E OBUXEHUE TOUKH. 4 | - - 4
14 |CnoxxHO€ ABM>KEHHE TBEPJIOTO Tea. S5 | - - 5
3 JANUHAMMUKA YO3 20
15 |BBeaeHue B AMHAMUKY. 3aKOHBI JUHAMUKH. 211 - 1
16 |duddepennmanbupie ypaBHeHUs ABWXXKEHUS CBO-| 7 | 1 2
OOTHOM TOYKH.
17 |HecBoOOmHOE M OTHOCUTEILHOE IBWXEHHUA TOo4d-| 4 | - - 4
KH.
18 ([IpssmMonuHEiHBIC KOJIeOAHUS TOYKH. 10| 2 2| 6
19 |BBenenue B AMHAMUKY MEXaHUYECKOH CHCTEMBI.
I'eomerpus macc. 411 -1 3
20 |Teopema 0 TBMYKEHUH IIEHTPA MacC CUCTEMBI. 4 | - - 4
21 |Teopembl 00 M3MeHEHHMH KoimdecTBa nBvxkeHws| 4 | 1 1 2
MaTepuaIbHON TOYKHU U CHCTEMBI.
22 |Teopembl 00 WM3MEHEHWHM MOMEHTa KoyimyectBa| 4 | 1 1] 2
JIBUKCHHSI MAaTEPHAITLHOW TOYKH U KHHETHUYECKO-
0O MOMEHTA MEXaHUYCCKOU CHCTEMBI.
23 |Teopema 00 M3MEHEHNH KHHETHYECKOW SHEPTUH. 1 2
24 |IIpunoxeHne o0MUX TEOPEM K JMHAMUKE TBEPIOTO - -| 5
Tena.
25 |[Mpuanun damamGepa. MeToa KHHETOCTaTHKH. 7| - - | 7
26 |DnemeHTapHas TeOpHs yaapa. 4 | - - | 4
27 |ITpuHIUIT BO3MOXKHBIX MEPEMEIICHU. 4 | - - 4
28 |OOG1ee ypaBHEHUE TUHAMUKH. S5 | - -| 5
29 |IuddepeHnmransHple ypaBHEHUS IBIKEHUS cH-| 4 | - -| 4
CTeMbl B 0000OIIEHHBIX KOOPAUHATAX.
30 |Manble koJeOaHUs CUCTEMBI OKOJO TOJIOXKEHUs| 5 | - -1 5
YCTOMYHMBOT'O PaBHOBECHSI.
By npoMe:xyTO4HOI aTTeCTALMHA 144| 18 18 | 108 ] 40

* - COKpalleHHOE HauMEeHOBaHUEe (HOPMBI KOHTPOJIS
** - cyMMa MaKCUMaJIbHBIX 0aJiIoB oJpKHA ObITH paBHa 100 3a cemecTp, BKIOYas 3a4eT U (WIN) DK3aMeH
CoxkpalieHHOe HauMEeHOBaHNE POPM TEKYIIEro KOHTPOJIS U aTTECTAIlUH Pa3JIeoB:

O0o3HaUYEHHE ITostHOE HAaMMEeHOBaHNE
YO Y cTHBIN onpoc
C) DK3aMeH
CoaeprkaHue JIEKIIHOHHOT0 Kypca
Y4yeoHO-
TeMBI JeKIMH. Bcero
MeTOIuYecKoe
Bonpocsl, oTpadaTsiBaemMble Ha JIEKIHH 4acoB
ob0ecrieueHue
1 2 3




Jlexius 1. OcHOBHBIE OHATHS M aKCHOMBI cTaTuKH. ClicTeMa cXoasiux-
csl CHJI.

1. OCHOBHBIE TTOHSTHSA CTaTHUKU.

2. AKCHOMBI CTaTHKH U UX CJIEJICTBHS.

3. CBs13u ¥ peakiuu cBszeil. [Ipuanmm ocBoOok1aeMoCcTH oT cBsizeid. OCHOB-
HBIC BHJBI CBSI3CH.
4. ITonsTHE CUCTEMBI CXOAIMXCS CUIL. [IprBeIeHre CUCTEMBI CXOISIIUXCS CHJT
K paBHOJEHCTBYIOLLIEH.
5. YciioBUs paBHOBECHS CUCTEMBI CXOISTIMXCS CHIL.
6. Teopema 0 paBHOBECHHU TPEX HEMAPAIIIEIbHBIX CUJL.

1,2,3,6

Jleknus 2. Teopusi map cuJ. IlpuBeneHue cucreMbl CHJI K IIEHTPY.

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

2. MOMEHT CHJIbI OTHOCUTEIILHO LIEHTPa (KaK BEKTOD).

3. Teopembl 00 3KBUBAJIEHTHOCTH U CJIOKEHUU Map U UX CIEICTBUS.

4. IlpuBeneHue MPOU3BOJILHON CUCTEMBI ITAp K MPOCTEUIIEMY BUY.

5. YciioBust paBHOBECHUSL CUCTEMBI TIap.

6. [TonsiTHE r1aBHOTO BEKTOpA U INIABHOI'O MOMEHTAa CUCTEMbI ciil. OCHOBHAs
Teopema ctatuku (Teopema [lyaHco o mpuBeaeHUN TPOU3BOIBHOM CUCTEMBI
CHWJI K JaHHOMY IIEHTpY). YacTHbIE cllydyan MPUBEACHUS CUCTEMBI CHIL

7. YcnoBus paBHOBECHS IIPOU3BOJILHON CUCTEMBI CHIL.

8. Teopema BapuHbOHa 0 MOMEHTE paBHOJECHCTBYIOLIEH.

1,2,3,6

Jlexums 3. Ilinockas cucrema cui. [IpocTpancTBeHHasi cucTeMa CHUL.

1. MOMEHT CHJIBI OTHOCUTEILHO TOUKH (KaK anreOpanyeckas BeITUYUHA).

2. MoMmeHT napsl (kak ajredpandeckasi BEIMUMHA).

3. IlpuBeneHue TIOCKOI CUCTEMBI CHJI K IIPOCTEHUIIIEMY BUITY.

4. YcroBus paBHOBECHSI IFIOCKOIM CHCTEMBI CHJI. Y paBHEHHsI paBHOBECHS TIPO-
M3BOJIBHOMU TIJIOCKOHM CHCTEMBI CHJI (TpU (hOPMBI).

5. IlpuBeieHne MPOCTPAHCTBEHHON CUCTEMBI CHIT K TPOCTEUIIIEMY BHTY.

1,2,3,6

Jlexuus 4. KunemaTruka TOYKH.

1. [IpeameT u 3aa4 KWHEMATHKH.

2. CriocoObl 3a1aHUS TBUKECHHS TOUKH.

3. CKOpOCTh U YCKOPEHHE TOYKU MPU BEKTOPHOM CIIOCO0€E 3ajaHusI JTBUKEHUS.
CKOpOCTh U YCKOPEHHE TOUKH MPU KOOPAWHATHOM CIIOCO0E 3a/1aHUs JBUKCHHUS
(B ekapToBbIX KoopauHaTax). CKOPOCTh U YCKOPEHUE TOUKU IIPU
€CTECTBEHHOM CT0C00€ 3aJaHusl IBHKEHUS.

1,2,3,6

Jlexuus 4. IlpocTeiimme qBHKeHUs] TBEPOIo TeJja.

1. ITocrynarensHOE ABMKEHUE TBEPAOIO Tena. Teopema 0 mocTynareaIbHOM
JBHKECHHUH. Y PaBHEHHUs ITOCTYNATEIBHOIO IBUKEHHSI TBEPJIOTO TENA.

2. BpamarenpHoe ABMKEHHUE TBEPIOTO TeJIa BOKPYT HEMOABHKHOM OCH.
YpaBHEHHE BpaIIaTEIbHOTO ABUKEHUS Tea.

3. YrioBast CKOPOCTb U YIJIOBOE YCKOPEHHUE Tena (Kak alredOpandeckue Besu-
YiHbI). BEKTOpHI yTiI0BOM CKOPOCTH M YTIIOBOTO YCKOPEHUS Tela.

4. CKOpOCTb M YCKOPEHHUE TOUYKHU TBEPJOTO TEJIa, BPAIIAIOIIErocs BOKPYT He-
MOABMKHOW OCU. BEKTOpHBIE BBIpaXKEHUSI OKPYKHOU CKOPOCTH,
BpAIIATEILHOIO U LICHTPOCTPEMUTEIBHOIO YCKOPEHUH.

1,2,3,6

Jlekuus 5. Iliockoe nBUKeHHEe TBEPAOTO Teja.

1. CpoiicTBa MIOCKOTO IBMKEHUS. Y paBHEHUS JIBHKEHUS TUIOCKOH (QPUTYPHI.
Paznoskenne miockoro JABWXXCHUS Ha MOCTYIATCIIBHOC IBMKCHUE BMCCTE C I10-
JIIOCOM U BpallleHHue BOKPYT IOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOUEK MIOCKON (UTYPHI U €€ CIIe/ICTBUS.

3. MrHoBeHHbIH HeHTp ckopocTeil. CriocoObl HaX0XIEHHSI MTHOBEHHOT'O 1I€H-
Tpa ckopoctet. OrnpeaeneHne CKOpoCTe TOUEK MITOCKOH (UTYPHI ¢ TOMOIIIBIO
MI'HOBEHHOTO IIEHTPA CKOPOCTEH.

4. Teopema 00 yCKOpEHUSIX TOUYEK IIIOCKOH (urypsl. [loHATHE 0 MTHOBEHHOM
LIEHTPE YCKOPECHUM.

1,2,3,6




Jlekuus 6. BBenenune B imHaMuKy. 3akoHbl JTMHAMHUKHA. {udPepenunannb-
Hble YPABHEHHUS IBHKEHHUSI CBOOOJHOM TOYKH.

1. [IpeameT nMHAMHWKH, OCHOBHBIC TTOHATHS U OTNPe/IeTICHUS. 3aKOHBI TUHAMH-
ku (3axoHbI ['anunes-HeroTona). OcHOBHBIC 3a1a4n TMHAMUKHA. OCHOBHBIC BU-
ITBI CHII.

2. AuddepeHunanbabie ypaBHEHUS ABIKCHUS MaTepUaTbHONU TOUKH.

3. Pemenue nepBoii 3aja4n AUHAMUKHA TOYKH. Perenue BTopoi 3a1a4uu au-
HAaMUKHU TOYKH MPU MPSIMOJIMHEMHOM JIBUKEHUH (CITy4au: OCTOSIHHOW CHUJIBI,
CHUJIbI, 3aBUCSAILEH OT CKOPOCTH; CUJIbI, 3aBUCSIIEH OT MOJIOKEHUS TOUKH; CH-
JIbl, 3aBUCSAIIEH OT BpeMeHH). EcTecTBeHHbIE ypaBHEHUS ABUKEHUSI MaTEPU-
aJIbHOM TOYKHU.

4. Pewienue BTOpoOH 3ajauy JUHAMUKY IPU KPUBOJUHENHOM JBUKEHUU TOY-
KU.

1,2,3,6

Jlexuus 7. llpsiMosiuHeliHbIE KOJI0AHUSA TOUYKH.

1. CBoOoaubIE KOJIEOaHYS.

2. CBobOoHbIEe KOeOaHUs IPY HATMYUHU TPEHHS CKOJIbKeHUs1. CBOOOTHBIE KO-
neGaHus P TUHEHHO-BA3KOM CONIPOTUBJICHUH. ATIEPUOANYECKOE JIBUXKEHUE
TOYKH.

3. BeinyxaeHnnble konebanus. BeiHykaeHHbIe KoJIeOaHusl IPU HATUYHUH JTU-
HEIHO-BS3KOI'0 COIPOTUBIIEHUS cpeibl. ANIEpUOINYECKOE JBUKEHUE TOUKH.

4. SIBnenue OueHuid. SIBIeHHE pe3oHAHCA.

1,2,3,6

Jlexuus 8. BBegenue B AMHAMUKY MeXaHU4ecKoH cucreMsl. I'eomeTpust
Macc. Teopembl 00 M3MEHEHHH KOJMYECTBA JBHKCHUS] MaTePHAIbHON
TOYKH U CHCTEMBI.

1. Mexanunueckas cucrema. Bueninue u BHyTpeHHHe cuiibl. CBOIiCTBa BHYT-
PEHHHX CHIL.

2. llentp Macc cucreMsl. OnpeneneHue KOOpANHAT LIEHTpa MacC MEXaHUYe-
CKOU CHCTEMBI.

3. MOMEHTBI HHEPLIMM CUCTEMBI U TBEPJOTO T€Ia OTHOCUTEIBHO OCH. Pamuyc
nHepuuu. Teopema 0 MOMEHTAaX MHEPUUU OTHOCUTEIBHO MapauIeNIbHBIX OCEr
(reopema I'toiirenca-ITeitnepa). LlenTpoOexkHbIe MOMEHTHI HHEPLIUH.

4. KonuuecTBo IBUKEHUSI MaTEpUAIbHON TOUYKH.

5. DnemMeHTapHBI UMITYJIbC CHIIBL. VIMITYJIBC TOCTOSSHHOW U IEPEMEHHOU CH-
ne1. Teopema 00 UMITyJIbCE PAaBHOACHCTBYIOIICH.

6. Teopema 00 M3MEHEHNH KOJIMYECTBA IBUKEHUS TOUKH B U PepeHab-
HOM ¥ KOHEYHOHU (hopmax.

7. KonnuecTBO ABM)KEHHSI MEXaHUYECKOH cucteMbl. Teopema 00 U3MEHEHUU
KOJIMYECTBA JIBUJKEHUSI MEXaHUYECKOM cucTeMbl B UG HepeHIINaIbHON U KO-
HeuHo (opmax. CnencTBusl.

1,2,3,6

Jlexuus 9. TeopeMbl 00 H3MEHEHUM MOMEHTA KOJIMYeCTBA IBHKEHUS] Ma-
TEePHAJIBHON TOYKH M KHHETHYECKOI0 MOMEHTA MEXaHHYECKOH CHCTEeMBbI.
Teopema 00 HU3MEHEHNHM KHHETHYECKOI IHEPruM.

1. MOMEHT KONMYEeCTBa IBUKEHUSI MAaTEpUAIbHON TOUKH OTHOCUTEINIBHO LIEH-
Tpa ¥ OTHOCUTENIHHO Ocu. Teopema 00 n3MEeHEHUH MOMEHTA KOJTMYECTBA IBHKeE-
HUS MaTepUaIbHON TOUYKH.

2. Kunetnyeckuiit MOMEHT MEXaHUYECKOW CUCTEMBI OTHOCUTEIBHO LIEHTPA U
OTHOCUTENIBHO OcH. Teopema 006 N3MEHEHNH KHHETUYECKOI0 MOMEHTa MEXaHU-
yecko cucteMbl. ClencTBusl.

3. Pabota nocrostHHOI cuitbl. PaboTta nepemenHol cuiibl. PaboTa cuitel Tsoke-
ctu. Pabota cuiel ynpyrocta. MoIHOCTb.

4. Kunetnueckas SHEprusi MaTepualbHOM Touku. Teopema 00 M3MEHEHUH KU-
HETHUYECKON SHEPruH MaTepUaJIbHOM TOUKH B UG depeHIIMaTbHON 1 KOHEUHON
dopmax.

5. Kunetnueckasi 3HEprusi MEXaHUYECKOM CUCTEMBI. Beruncienne KuueTnye-
CKOM SHEPTHH TBEPJOTO TEJIA B PA3JIMYHBIX CIydasX €ro JBUKCHHUS.

6. PaboTa 1 MOIITHOCTB CHJI, IPUJIOKEHHBIX K TBEPJIOMY TEIy, IPH MOCTYIa-

1,2,3,6




TEJIbHOM U BPALIATEIbHOM JBM)KEHUSX Tela.
5. Teopema 00 n3MEHEHUH KHHETUYECKON SHEPTUM MEXAaHUYECKON CHCTEMBI.

IlepeyeHb MPAKTHYECKUX 3AHATHI

Tema NMPAKTUYECCKOI'o 3aHATHA. BOl'lpOCBI, 0TpaﬁaTLIBaeMble
HA MPAKTHYECCKOM 3aHATHHU

Bcero
4acoB

YueoHo-
MeTOANYecCKoe
odecreyeHue

1

3

Cucrema cxoasamuxcs cuii. PaBHOoBeCcHe TCJ1a, HAXOAAIICTOCA 110/ JIeHCTBH-
€M CUCTEMBI CXOOAINIUXCA CHII. Pacuer (bepM MCTOOOM BBIPC3aHHU Y3JI0B.

4,5,7,8

Iliiockas cucrema cuii. PaBHoBecue ppiuara. MOMEHT CUIIbI OTHOCHUTEIBHO
touku. OnpeaeneHue peakiuii onop TBEPAOro Tena, HaXOASIIerocs moj aei-
CTBHUEM IMPOU3BOJIBLHOM TIOCKON cucTteMbl cuil. Teopema Bapunwona. Onpene-
JIEHUE PEaKIUi OTIOp U BHYTPEHHHUX PEaKIIMA CUCTEM TeJl (COCTaBHBIX KOH-

CTpYKLU).

4,5,7,8

HEHTp THXKECTH. OHpe,I[CJ'ICHI/IC IMOJIOKCHUA HCHTPA TAXKCECTHU TBEPAbIX TCII
METOA0OM p3,36I/IeHI/I$[ 1 MCTOAOM OTPUIATCIIBHBIX BCCOB.

4,5,7,8

Kunemarnka touku. OnpeneneHue TpacKTOPUHU, CKOPOCTU U YCKOPEHHUS
TOYKH I10 33JJaHHBIM YpaBHEHUAM €€ nBrxKeHUs. OlpeneneHe CKoOpocTu U
YCKOPEHHUsI TOUKH IIPH €CTECTBEHHOM CIOCO0€ 3a/laHus €€ IBUKECHMUS.

IIpocreiimme qBUKeHUs1 TBepAOro Tesaa. OnpenencHue KHHEMaTHUECKUX
XapaKTEpUCTHK BPALLATEIBHOIO ABM)KEHUS TBEPAOTo Tena. OnpeneneHue cKo-
pOCTeii M YCKOpEHH TOYeK TeJla MK BpamaTeabHoM ABmkeHud. [Ipeodpazo-
BaHUE NPOCTEUIINX JIBHKEHHUI TBEPAOIO TENA.

4,5,7,8

IInockoe nBuKeHMe TBepAOro Teja. OnpeesieHue CKOpocTed U yCKOPEHUM
TOYEK TBEPAOIO Teja IpH IIOCKOM ABUKeHuU. [1nansl ckopocreil u yckope-
HUM. MTHOBEHHBIN LEHTP CKOPOCTE. MTHOBEHHBIN LIEHTP YCKOPEHHIA.

4,5,7,8

IIpsamas u oOpaTHas 3a1a4u AMHAMUKH TOYKHU. OnipesiesieHne Cuil 1o 3a-
NaHHOMY JIBIKeHMI0. OnpeienieHre napaMeTpoB MPSIMOJIMHEHHOTO IBUXKEHUS
TOYKH T10 33JaHHBIM CHJIaM (TIpU OCTOSIHHOM CHJIE; IPU CUJIE, 3aBUCSILEN
TOJIbKO OT BPEMEHH; IIPU CUJIE, 3aBUCSAIIECH TOJIBKO OT MOJOXKEHUS TOUKH; IIPH
cuJie, 3aBUCAIIEH TOIBKO OT BpeMeHn). OnpeneneHue napaMmeTpoB
KPUBOJIMHEHHOTO ABMXKEHHSI TOUKHU 110 33JaHHBIM CHJIAM.

4,5,7,8

IIpsimonuHeliHbIe KoJIeOanus TOUYKU. CBOOOTHBIC HE3aTyXaloIue Kojieha-
Husi. CBOOOIHBIE 3aTyXarolue Konebanus. BeiHyKIeHHbIE KOJeOaHusl.
Crnyuall pe3oHaHca.

4,5,7,8

TeopeMbl 00 H3MeHEHUH KOJHYECTBA IBHKEHHS MAaTePHAJIbLHON TOYKHU U
cucreMsbl. Teopema 00 U3MEHEHUN KOJUYECTBA IBM)KEHUSI MaTepHaIbHON TOU-
ku. [I[pumenenue TeopemMbl 00 I3MEHEHUH KOJIMYECTBA ABMKEHHSI K HCCIIEI0-
BAHUIO JIBUKEHUS MEXaHHMUECKOW CUCTEMBI U TBEPIOTO TeJa.
JlnddepennmanbHoe ypaBHEHHE OCTYNATEIbHOTO TBUKEHUSI.

4,5,7,8

Teopembl 00 U3MEeHEHUN MOMEHTA KOJIUYECTBA JIBUKEHUS MATePUAJIb-
HOM TOYKM U KHHETHYECKOr0 MOMEHTAa MeXaHM4eCKOH cucrembl. Teopema
00 U3MEHEHNH MOMEHTa KOJIMYECTBA JIBIXKEHUS MaTepUuabHON TOUKu. [Ipu-
MEHEHHE TeOPEMbI 00 U3MEHEHUN KMHETHIECKOTO MOMEHTA K MCCIICIOBAHUIO
BUKEHHSI MEXaHUYECKOW CUCTEMBI U TBeporo Tena. uddepennnansHoe
YpaBHEHUE BPAIICHHS TBEPJIOTO TeJIa BOKPYT HEMOJIBUKHON OCH.

4,5,7,8

Teopema 00 N3MeHeHUHM KMHETHYECKO YHEPruu cuctemsbl. Teopema 06
VW3MEHEHUU KHHETHYECKOW SHEPTUH MaTepuaabHOi Touku. MomHocTs. Kune-
TUYECKasi JHEPrusl TBEPAOTo Tejla B Pa3IMUHbIX ClIy4yasx ero JABwxkeHus. Pabdo-
Ta ¥ MOIIIHOCTb CHJI, IPUJIOKEHHBIX K TBEPAOMY TENY, IPH MOCTYNATEIbHOM H
BpalaTeIbHOM JIBUKEHUSAX Tena. [[pumeHenne TeopemMbl 00 U3MEHEHUH KHHe-
TUYECKOU YHEPTUH K MCCIEAOBAHUIO IBIKCHUS MEXaHUYECKONU CUCTEMBI U
TBEPAOIO TEA.

4,5,7,8




Ilepedyenn J1a00paTOPHBIX PadoT - He MPEAYCMOTPEHbI Y4eOHbIM IIAHOM

3aiaHus 1J151 CAaMOCTOATEIbHON PadoThI CTYIEeHTOB

Bomnpocsl 111 caMOCTOSITEILHOTO U3YUYeHUs (3aaHusl)

Bcero
4acoB

Yyeono-
MeTOANYeCKOoe
ob0ecneueHmne

2

3

Pa3znen 1. CTATHUKA

OcHOBHbBIE NOHATHSA M AKCHOMBI CTATHKH.

Teopemuueckue 60npochwi.

[Tpeamer cratuku. OcHOBHBIC MOHATHS CTaTHKUA. OCHOBHBIC 337241 CTATH-
K1. AKcHOMBI cTaTUKH. OCHOBHBIE BUJIBI CBSA3EH.

1,2,3,6

CucremMa cXoasiluxcs cHJI.

Teopemuueckue 6onpochwi.

[TonsiTHE cucTEMBI CXOAAMIMXCS CHJI. PABHOEHCTBYIOIIAS CXOALIUXCS
cuil. ['eomeTpudeckuii 1 anredpanuecKuii crocod onpeeneHus paBHO e -
CTBYIOILIEH. Y CIIOBUSI paBHOBECHSI CUCTEMBI CXOSIINXCS CUIT B alireOpanye-
CKOM U reoMeTpuyeckoi popmax. Teopema 0 paBHOBECUHU TPEX Helapalieb-
HBIX CHJL.

Pewenue 3a0au.

PaBHOBecHe TBEpAbIX TEJ O JEHCTBUEM IIOCKON CUCTEMBbI CXOASAIINXCS
cui. OnpesereHue omopHbIX peakuuid. PacueT mockoi Gpepmbl METO10M BbI-
pe3anus y3510B. PaBHOBecHe TBEpIbIX TEJ O JECHCTBUEM MIPOCTPAHCTBEHHOM
CHUCTEMBI CXOSIINXCS CHJL.

1,2,3,6

4,5,7,8

Teopus map cuJ.

Teopemuueckue 6onpochwi.

CrnosxeHue JAByX MapajljiebHbIX Cuil (IPUBEICHUE K PAaBHOJACHCTBYIOIEH ).
[Tapa cwii. MomeHT napsl (Kak BeKTOp). MOMEHT CHITbl OTHOCHTEIIBHO IIE€H-
Tpa (Kak BeKTOp). B3auMocBsI3b MOMEHTA Mapbl ¥ MOMEHTOB CUJI TTApbl OTHO-
CUTEIBHO MPOU3BOJBHOMN TOUKH. TeopeMbl 00 SKBUBAJIEHTHOCTH M CIIOKCHUHU
nap v ux cieacrtsus. [Ipusenenre npon3BoIbHON CUCTEMBI NIAp K MPOCTEUIIIE-
My BHZYy. Y CIIOBHSI pPABHOBECHS CUCTEMBI I1ap.

1,2,3,6

IIpuBenenne cucTeMbl CHJI K HEHTPY. Y CJI0BUS PAaBHOBECHS.
Teopemuueckue 6onpochwi.

JlemMa o mapasuiesnibHOM IepeHoce cuiibl. [IoHATHE rITaBHOrO BEKTOpa U
[JIaBHOI'O MOMEHTa cucTeMbl cuil. OCHOBHas TeopeMa cTaTuku (Teopema Ily-
AHCO O MPUBEACHUU NMPOU3BOJIBHOM CUCTEMBI CUIT K JAHHOMY LIEHTpY). YacT-
HBIE CIIy4aH IPUBEICHUS CUCTEMBI CUJI. Y CIIOBUSI PABHOBECHSI IIPOU3BOJIBHON
cucreMsbl cuil. Teopema BaprHbOHA 0 MOMEHTE PaBHOAECHUCTBYIOILEH.

1,2,3,6

Ilnockas cucrema cuiI.

Teopemuueckue 60npochwi.

MoMeHT CHJIBl OTHOCUTETFHO TOUKH (Kak anredpandeckast BenudnHa). Mo-
MEHT Mmapsl (Kak anreOpanueckas BeandnHa). [I[puBeeHue miockol CUCTEMBI
CUJI K IPOCTEUIIEMY BUY. Y CIIOBUSI PABHOBECHUS TJIOCKON CUCTEMBI CHIL.
YpaBHEHHs paBHOBECHS MPOU3BOIBHOM MIIOCKOM CUCTEMBI CHII (TpH

dbopmbl). CTaTUYECKH ONIPEICTUMBIE U CTATHYECKH HEOTPEICTMMBIEC CUCTE-
MBI TeJl. Y CIIOBHSI paBHOBECHS pblyara. ¥ CTOMYMBOCTb TeJla IPU OMPOKU IbIBA-
Huu. Koadduuuent ycroitunocTu.

Pewenue 3a0au.

PaBHOBecHe TBEpABIX TEI MO AEHCTBUEM MMPOU3BOJIIBHOM MIIOCKON CUCTEMBI
cui. PaBHoBecue cucreM Ten. OnpeneneHue BHyTpeHHUX peakuuil. Onpenene-
HUE OTIOPHBIX peakimii. PacueT mockoit pepmbl MeTooM ceueHuit (Putrepa).
PaBHoBecue poryara. [IpoBepka ycTOWYMBOCTH TBEPAOTO TeJa MPU ACHUCTBUU
ONPOKUBIBAIOIIEH HArpy3KH, onpeeneHue KoddhuuueHTa yCTOWNYMBOCTH.

1,2,3,6

4,5,7,8




Tpenue.

Teopemuueckue 8onpochwi.

3aKOHBI TPEHUS CKOJIbKEHUS. PaBHOBECHE Tela IPH HAJTMYHUN TPECHUS
CKOJIBKEHUS. YTOJI TPeHUsI, KOHYC TpeHUs. PaBHOBeCHE Teja Mpy HATUYUU
TpPEeHHsI KaueHus. PaBHOBECHE TBEPABIX TEJ MPU HATMYMK TPSHHS THOKUX TEI.
Dopmyna Dinepa.

Pewenue 3aoau.

PaBHOBecHe Tena u cucTeM Tell IIPH y4eTe TPEeHHUsS CKOJIbKeHUs. PaBHOBe-
CHe Tejla Ha HaKJIOHHOM TUIOCKOCTH. PaBHOBecHe MMIIMHAPUICCKUX U cheprue-
CKHX TBEPJIBIX TEJ IPU HAIUYUU TpeHUs KadeHus. COpPOTUBIICHHE
MePEKATHIBAHUIO.

1,2,3,6

4,578

IIpocTpancTBeHHas1 cucTeMa CHJIL.

Teopemuueckue 6onpochwi.

MOoMEHT cuiibl OTHOCUTENBHO OCH. B3auMOCBSI3b MOMEHTA CHIIBI OTHOCH-
TEJIBHO OCH U MOMEHTA CHJIbl OTHOCUTEJIBHO TOUKU Ha 3TON Ocu. AHanuTH4e-
CKOE OIIpeIeJIeHHE [NIaBHOI'O BEKTOPA U IJIABHOT'O MOMEHTA MPOCTPAHCTBEHHOU
CHCTEMBI CHJI. Y paBHEHHUsI PaBHOBECHS IPOM3BOJIbHON IPOCTPAHCTBEHHOM CH-
creMbl cuil. Teopema BaprHbOHA 0 MOMEHTE paBHOAECHCTBYIOIIEH OTHOCH-
TEJIBHO OCH.

Pewenue 3a0au.

OnpezneneHue IIaBHOTO BEKTOpa U IJIaBHOIO MOMEHTa cucteMsl cuil. [Ipu-
BEJICHUE CUCTEMBI CUJI K JaHHOMY LIeHTpy. [IpuBeaeHne cuctemsl CHII K Ipo-
cTeiiieMy BUly. PaBHOBecHe TBEPBIX TEJ U CUCTEM Tell O JecTBUEM Mpo-
M3BOJIbHOW IPOCTPAHCTBEHHOM cucTeMbl cuil. OrpeieseHre ONOPHbIX U BHYT-
PEHHUX peakiuid. PaBHOBeCHE YaCTUYHO 3aKPEIVIEHHBIX TBEPABIX TEJl.

1,2,3,6

4,5,7,8

HeHTp THAXKECTH.

Teopemuueckue 60npochwi.

LlenTp mapamuienbHbIX cril. @OpMYIIBI AT painyca-BeKTOpa U KOOPIUHAT
[IEHTpa NapauIeTbHbIX CHII. PaBHOIGHCTBYIOIIAS CUIT TSHXKECTH TBEPAOTO Tela.
Lentp TsixecTu TBepaoro tena. LlenTp Tsokectu ogHOpoaHOTO Tena (00bhema,
rutomaau, TuHum). LenTp TsoxecTr miuockoi purypsl. LleHTp TshkecTH TMHUM.
MeTo1bI HaXOXKICHHSI IIEHTPA TsHKeCTH. HaX 0 IeHne IIEHTPOB TSHKECTH TIPO-
cremux Guryp. CriocoObl HaX0XKACHUS IEHTPOB TSHKECTH Tell (HHTErpUpoOBa-
HUE, CHMMETpPHS, pa30MeHHE, IOMOJHEHHE (CTTOCO0 «OTPHUIIATEIBHBIX)» BECOB),
SKCHEPUMEHTAIBHBIHN c110c00).

Pewenue 3a0au.

Omnpenenenue MoN0XKEeHUs [IEHTPa TAKECTH OHOPOAHBIX TBEPABIX TEJ pas-
TMTUYHBIMH CTIOCOOAMH.

1,2,3,6

4,5,7,8

Paznea 2. KHHEMATHKA

KunemaTuka TOUKH.

Teopemuueckue 60npocbi.

[Tpeamer u 3agaun kuHeMaTuku. CriocoObI 3aaHusT ABMKEHUS TOUKU. CKO-
POCTh U YCKOPEHHE TOUKH IPU BEKTOPHOM CIIoco0e 3aaanus aBrxkeHus. ['ogo-
rpad ckopoctr ToUku. CKOPOCTh M YCKOPEHUE TOUKH MPU KOOPAUHATHOM CITO-
co0e 3a7aHus IBIKEHUS (B IEKAPTOBBIX KOOpAWHATaX). EcTecTBEHHBIN TpexX-
TpaHHUK, ECTECTBEHHbIE KOOPAUHATHBIE OCU. LIeHTp 1 pagnyc KpUBU3HBI Tpa-
extopun. CKOPOCTh M YCKOPEHHE TOYKH MIPH €CTECTBEHHOM CIOCO0€ 3a/1aHus
nBI>KEeHUs. YacTHBIC Cilydan ABUKEHUS TOUKH. [ padKu NBYKSHHUS, ITYTH,
CKOPOCTH U YCKOPEHUS TOUKH.

Pewenue 3a0au.

HccnenoBanue npsaMoJIMHENHOTO IBUXKEHUS TOUKH. MccnenoBanue KpuBo-
MUHEWHOTO JBMKEHHUS TOUYKH (OTpEeCIICHHE TPAEKTOPHH, CKOPOCTH U yCKOpe-
HUsl, Togiorpada CKOPOCTH) MPH BEKTOPHOM, KOOPAMHATHOM M €CTECTBEHHOM
croco0ax 3aaHus ABMKEHUS TOYKH.

1,2,3,6

4,5,7,8




IIpocreiimme ABUKEHUS TBEPAOIo0 TeJa.

Teopemuueckue 60npochwi.

[ToctynarensHoe IBUKEHUE TBEPAOro Tena. Teopema o mocTynareabHOM
NMBUKEHUU. Y paBHEHUS MOCTYNATEILHOTO JIBUXKEHUS TBEpIOro Tena. Bpaia-
TeIbHOE JABM)KEHUE TBEPOTO Tejla BOKPYT HEMOJBUKHOM OCH. YpaBHEHHE
BpaIIaTeIbHOTO JIBUJKEHUS Tella. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHE Te-
na (kak anreOpanyeckue Beau4uHbl). CKOPOCTh U YCKOPEHHE TOUKH TBEPAOTrO
TeJa, BPAIlaloIIerocsi BOKPYT HEMOABUKHOM ocu. BEeKTOpbI yrioBoi CKOpOCTH
U YIJIOBOTO YCKOpEHHUs Tena. BeKTopHbIe BbIpakKeHHs OKPY>KHOM CKOPOCTH,
BpaIIaTeIbHOTO U LIEHTPOCTPEMUTENLHOIO YCKOpeHuil. YacTHbie ciyuau Bpa-
1IaTEeJILHOTO JBHKEHUS Tejla (PaBHOMEPHOE U PaBHOIIEPEMEHHOE BPALICHHE).

Pewenue 3a0au.

Onpenenenre KUHEMaTHYECKUX MTapaMETPOB MOCTYNATEILHOTO JBUKCHHUS
TBepaoro Tena. MccnegoBanue BpalaTeabHOro JBUXKEHUS TBEPIOTO Tejla BO-
KpyT HeToABKHOM ocH. [IpeoOpazoBanue MpOCTEHIIMX JBUKEHUN TBEPAOTO
rena. [lepenaroyHble MEXaHU3MBI.

1,2,3,6

4,5,7,8

I1nockoe ABMAKEHUE TBEP/AOIO TeJia.

Teopemuueckue 6onpochwi.

CBoiicTBa IJIOCKOTO ABWKEHMSL. Y paBHEHMSI IBUXKEHUS IJIOCKOH (Urypsl.
PaznoxxeHne miockoro ABMKEHUS Ha MOCTYINATENbHOE ABMKEHUE BMECTE C I10-
JIFOCOM M BpallleHHe BOKPYT HoJjtoca. TeopeMa 0 CKOpOCTAX TOUEK IIOCKON
¢urypsr u e€ ciencTBus. MrHOBEHHBIN IIEHTP cKopocTeil. CriocoObl HaX oK Ie-
HUSI MTHOBEHHOT'O IIeHTpa ckopocTell. OmpeeneHne ckopocTel ToYek Mioc-
KON (PUTYPHI C TOMOIILI0 MTHOBEHHOTO IICHTpa ckopocteid. Teopema 06 ycko-
PEHHUAX TOUYEK IUIOCKON GUrypsl. IIoHATHE 0 MTHOBEHHOM LIEHTPE YCKOPEHUH.
Crioco0b1 onpeieNIeHrst MTHOBEHHOT'O IIEHTPa YCKOPEHUH IIOCKOH (Urypsl.

Pewenue 3a0au.

CocraBiieHne ypaBHEHUH IBUKEHUS IUIOCKON QUIyphl B €€ IIIOCKOCTH.
OnpeneneHne CKOPOCTER TOUEK TBEPAOTO TENA MPH INIOCKOM JBUKEHHH.
Omnpenenenue yrioBoi ckopocTH. MIrHOBEHHBIH LIeHTp ckopocTeit. Onpenene-
HUE YCKOPEHHH TOUEK TBEPJOTO TeJla MPHU IVIOCKOM JIBMKeHUU. Onpenenenne
YTJIOBOTO YCKOPEHHMsI. MTHOBEHHBIN LIEHTP YCKOPEHUM.

1,2,3,6

45,78

Cdepuueckoe 1BUKEeHHE TBEPAOTO TeJa.

Teopemuueckue 60npochi.

VYrasl Ditnepa. YpaBHeHUs cepUUYecKoro ABMKeHHUs. MrHOBeHHas OCh Bpa-
IIeHNs. Y paBHEHHE MTHOBEHHOM OCH BpallleHUs! TBEPJOro Teja Mpu cepuye-
CKOM JIBJKEHUU. YTJIOBask CKOPOCTh U YIJIOBOE yCKopeHue Tena. OnpenencHue
CKOPOCTEH U yCKOpeHUl To4ek Tesa npu chepruueckoM IBMkeHuu. Pacnipene-
JIeHHEe CKOPOCTeH Touek Tena npu chepuueckoM ABrkeHUH. [Ipoekimn ckopo-
CTH TOYKH TeJla Ha OCH JIEKAPTOBBIX KOOPIMHAT.

Pewenue 3a0au.

Uccnenosanue cepudeckoro qBuxeHus TBepAoro tena. [lpoctpancTeennas
OpHUEHTALMA Tela, YIibl Diiepa.

JBu:xeHunsi cBOOGOTHOIO TBEPAOTO TeJia.

Teopemuueckue 60npochwi.

Pa3noxxenue aBukeHHUs: CBOOOHOTO TBEPAOIO Tella Ha MOCTYIaTelbHOe
NBI)KEHUE BMECTE € TIOJIIOCOM U c(hepruecKoe ABHKEHHE BOKPYT MOJIOCA.
YpaBHeHUs IBUXKEHUSI CBOOOIHOTO TBEpJ0ro Tena. HezaBucuMocTh BEKTOPOB
YTJIOBOM CKOPOCTHU M YTIIOBOTO YCKOPEHHs CBOOOIHOTO TeJia OT BBIOOPA MOJTIO-
ca. OnpeneneHne CKOPOCTEH U YCKOPEHUH TOUEK CBOOOHOTO TBEPJIOTO Tea.

Pewenue 3a0au.

VYpaBHeHuUs IBIKEHHS CBOOOAHOTO TBEpAOTO Tena. OnpeneneHne CKkopocTen
U YCKOPEHHI TOYEeK CBOOOIHOTO TeJa.

1,2,3,6

4,5,7,8




CJl10:xHO0€ IBUKEeHHE TOUYKH.

Teopemuueckue 60npochwi.

OTHOCHTENBbHOE, IEPEHOCHOE U A0COIIOTHOE IBU)KEHUS TOUKH. 3aJaHHe
CJIO’KHOTO JBUKEHUS TOUKU. Teopema o cinoxxeHuu ckopocrei. Teopema o
CJI0’KEHUM ycKopeHuH (Teopema Kopuoinuca), kopuomnarcoBo yckopenue. Ciy-
Yau OTCYTCTBUS KOPUOJIMCOBA YCKOPEHMSL.

Pewenue 3aoau.

VYpaBHeHust 1BUkeHUS TOUKU. CII0KEHHE CKOPOCTEN M YCKOPEHUI TOUKU
(ciay4ail HOCTYNaTENbHOIO IEPEHOCHOTO ABMIKEHMS], CIIydall BpallaTeIbHOTO
MEPEHOCHOTO JIBUXKCHHUS).

1,2,3,6

4,5,7,8

CJ10:kHO€e IBHKEHHME TBEPAOro TeJa.

Teopemuueckue 60npochwi.

Ciio)xeHue nocTynaTesbHbIX ABMKEeHHUN. Cl0KeHre BpallleHU TBEPI0TO Te-
11a BOKPYT napajiensHbix oceil. [lapa Bpamenuii. CrnoxkeHue BpaieHuid TBep-
JIOTO TeJIa BOKPYT Nepecekaromuxcs ocei. CliokeHue NoCTynaTeabHOro u
BpalllaTeIbHOIO ABM>KEHUN. BuHTOBOE ABM>KEeHHE. OO citydail ClI0KEHUS
NBUKEHUM TBEPJOTO Tea.

Pewenue 3a0au.

CnoxxeHue noctynaTenbHbIX ABMKEHUN. Clio)KeHHe BpallleHUd TBep0ro Te-
11a BOKPYT NapajuiesbHbIX oceil. MccnenoBanne NBUKEHUS TUIAHETAPHBIX U
mubdepeHIMATBHBIX 3y0YaThIX MEXaHU3MOB C LUJIMHAPHIECKHUMH KOJIECAMH.
CrioxeHue BpallleHU TBEpI0TO Tela BOKPYT Mepecekaromuxcs oceit. Mccie-
TOBaHME JBMKCHHUS INTAHETAPHBIX U MU hepeHInanbHbIX 3y0UaThIX MEXaHU3-
MOB C KOHUYECKUMH KosiecaMu. CJI0KEeHUE OCTYMATEeIbHOTO U
BpallaTeJIbHOTO JIBM>KEHHI. BUHTOBOE IBH)KEHHE.

1,2,3

4,5,7,8

Paznen 3. IMHAMMUKA
BBenenne B JUHAMUKY. 3aKOHBI JUHAMUKH.
Teopemuueckue 60npochwi.

[IpenMeTr AMHAMUKH, OCHOBHBIE MOHATHUS U onpenenenus. [IpoctpancTBo u
BpEMs B KJIACCHYECKON MEXAHUKE. I/IHepHI/IaJ'IBHI)IG CHUCTEMEI OTCUECTA. 3aKOHBI
nuHaMHKH (3aKoHbI ["ammnes-HeioToHa). THEpTHOCTh MaTepHalbHBIX TEll.

OCHOBHBIG 3aauu JNHAMHUKHA. OCHOBHI)IC BUbBI CHUJI.

1,2,3,6

Juddepenunanbabie ypaBHEHHs IBHKCHUsI CBO0OOIHOM TOYKH.

Teopemuueckue 60npochwi.

Juddepennunanbable ypaBHEHHS ABM)KEHUS] MaTepUaIbHOW TOUKH. Perenne
NIEpBOM 3a]1a4M THHAMMKHU TOYKH. Perenne BTopoil 3a1au TMHAMUKN TOYKH
pY IPSIMOJIMHEHHOM JBM)KEHUU (CITydau: MOCTOSHHOW CHJIBL; CHIIBI, 3aBUCS-
e OT CKOPOCTH; CHIIBI, 3aBUCAILIEH OT MOJO0KEHUS TOUKH; CUJIbI, 3aBUCSAIIEH
0T BpeMeHH). EcTecTBeHHbIe ypaBHEHUS JBI)KEHUS MaTepUanbHOM Touku. Pe-
IIEHWE BTOPOH 3a7auu AUHAMUKH [IPU KPUBOJIMHEWMHOM JIBH)KEHUU TOUYKH.

Pewenue 3a0au.

Omnpenenenre cUII MO 33JaHHOMY JBH)KEHUIO TOUKH (CIydail npsMoJInHeNRHO-
ro JBWXKEHMSI, CIydall KpUBOJIMHEWHOTO ABMKEHU:). COCTaBICHNE U PELLIEHUE
muddepeHIMaTbHBIX YpaBHEHUH IBUYKEHUSI CBOOOIHOM MaTepHallbHOM TOUKH
(cay4yau npsSAMOJIIMHEHMHOTO U KPUBOJIMHEHHOTO JBMXKEHUS, CITy4au MOCTOSH-
HBIX U IEPEMEHHBIX CHJI).

1,2,3,6

4,5,7,8

HecBoOoaHoe 1 0THOCHTEIbHOE ABUKEHHS TOYKH.

Teopemuueckue 60npochwi.

HecBob6oaHoe BHKEeHHE TOUKH. JIBH)KEHHE TOYKH 10 33/1aHHON HETI0/IBHXK-
HOH KpuBOM. OTHOCHUTENBHOE ABMKEHUE TOUKH. [IoHATHE TEpEeHOCHON U KO-
PHOJIMCOBOM CHJI MHEPLIMY TOUKU. BiusHue Bpamienus 3eMmin Ha paBHOBECHE U
NBUKEHHE TEII.

Pewenue 3a0au.

Cocrasnenue u penienue quddepeHInaIbHbIX YpaBHEHUH IBUKEHUS HECBO-
00HOI MaTepuanbHOM TOYKH (Caydan MPSIMOJIMHEHHOTO U KPUBOJIMHEWHOTO
JBY)KEHUS, CIy4au IOCTOSHHBIX U IepeMeHHbIX cuil). CocTaBiieHHe U

1,2,3

4,5,7,8




pewenre AuddepeHnnanbHbIX YpaBHEHUH OTHOCUTEIBHOIO IBUXKEHHUS
MaTepUaAIbHOU TOYKHU.

IIpsaMosiuHeiiHbIe KOJIEOAHUS TOYKH.

Teopemuueckue 80npochwi.

CBoOoanbie konebanusi. CBOOO HBIC KOJICOAHHS MPU HATTUINH TPESHUS
ckosbkeHust. CBOOOHBIC KOJIeOaHUS TPY JIMHEHHO-BSI3KOM COMPOTHBIICHUH.
ATieproIuvecKoe JIBKCHUE TOUKH. BBIHY X IeHHbIe KojicOanus. BoiHyx e H-
HbIC KOJIeOaHUs TP HATMYUH JIMHEHHO-BI3KOT'O COMPOTUBIICHUS Cpeibl. ATie-
pPUOIUYECKOE ABMKCHHE TOUKH. SIBJIeHne OMeHui. SIBjeHre pe3oHaHca.
Pewenue 3aoau.

HccnenoBanue cBOOOIHBIX KOJIEOAHUH MaTepHalibHBIX Tel. BiausHue pas-
JTUYHBIX BUJOB CONPOTUBIICHUS Ha CBOOOIHBIE KOJIeOaHus Tena. BeiHy)aeH-
HbIC KOJIeOaHus Telia. BiusiHie pa3IMuHbIX BUIOB COMPOTHRIICHHS HA BHIHYX-
NMEeHHBIC KoyieOaHus Tena. buenus, pezoHaHc.

1,2,3

4,5,7,8

BBenenue B IMHAMMKY MeXaHM4ecKoH cucrembl. ['eomeTpust mace.

Teopemuueckue gonpochi.

Mexanunyeckas cucrema. Buemnve u BHyTpeHHuUE cuiibl. CBOMCTBA BHYTPEH-
HuX cuil. {uddepeHnmanbabie ypaBHSHUS JBUKCHHS CHCTEMBI. Macca cucre-
Mbl. LlenTp Macce cucreMbl. OnpesiesieHne KOOpAUHAT LEHTPa MacC MEXaHU4e-
CKOM cuCTeMbl. MOMEHTBI HHEPITUU CUCTEMBI U TBEPJIOTO TeJIa OTHOCUTEIIHLHO
ocu. Paanyc nnepuuu. Beruncienrne MOMEHTOB MHEPLUU IPOCTEUILINX TEJl.
Teopema 0 MOMEHTaX MHEPLIUHU OTHOCUTEIILHO MapaJlJIeIbHBIX OCeil (Teopema
[Motirenca-IIretinepa). LleHTpoOekHBIC
MOMEHTBI HHEPLMH. DILTUTICOU UHEpLUU. [ TaBHBIE OCH U TJIaBHBIE MOMEH-
Thl UHEPLIMH. BrluncieHne MOMEHTa HHEPLIMK TBEPIOTO TEJIa OTHOCUTEIBHO

IIPOU3BOJIBLHON Ocu. IToHATHE O TeH30pe MHEPIUH.

Pewenue 3a0au.

OrnpeneneHue Mo0KEHUs IEHTPa MacC MEXaHUYECKOM cucTembl. Borumncie-
HUE OCEBBIX U IIEHTPOOEKHBIX MOMEHTOB MHEPIIUH OJHOPOTHBIX T€N  CUCTEM
Tell.

1,2,3

4,5,7,8

Teopema 0 ABM:KEeHMH IIEHTPA MACC CHCTEMbI.

Teopemuueckue 60npochwi.

Teopema o nBmwxenuu 1eHTpa Mace. CrneacTBus. 3aKOH COXpaHEHHS IBUKe-
HUS IICHTpa Macc.

Pewenue 3a0au.

[TpuMeHEeHHE TEOpEMBI O IBIKEHUU IICHTPA MacC K HCCIICIOBAHUIO JBUKE-
HUSl MEXaHUYECKOM CUCTEMBI U TBEPJIOTO Tea.

1,2,3

45,78

Teopembl 00 H3MEHEHUH KOJINYECTBA ABUKEHUS MATEPHATbHOI TOYKH U
CHCTEMBl.

Teopemuueckue 60npochwi.

KonnuecTBo 1BHKEHUS MaTEpUAIBHON TOUKHU. DJIEMEHTapHbII UMITYJIbC CH-
ne1. UMITysThC IOCTOSIHHOM W TIepeMeHHO# crutbl. Teopema 00 uMIynbce pas-
HoaelcTByromel. Teopema 00 U3MEHEHNHU KOJIMYECTBA JBM)KEHUS TOUKH B
muddepeHIManbHON U KoHeUHOH Gopmax. KonnuecTBo JBMKEHUST MEXaHUYe-
ckolt cucteMsl. Teopema 00 N3MEHEHUH KOJIMYECTBA IBUKEHHUSI MEXaHHMUECKOM
cucteMsbl B i depeHnnanbHoi 1 koHeuHol dopmax. CriencTBusl. 3aKOH coxpa-
HEHUS KOJIMYECTBA JBMKEHHUS MEXaHNYECKOW CHCTEMBI.

Pewenue 3a0au.

[TpumeHeHne TeopeMbl 00 U3MEHEHUH KOJIMYECTBa IBMKEHUS K UCCIIel0Ba-
HUIO JIBM)KEHHSI MaTepUAIIbHOM TOUKH. OnpeierieHue IIIaBHOrO BEKTOpa KO-
YeCTB JIBKEHHUS MEXaHU4ecKoi cuctemsl. [IpuMenenne TeopeMsl 00 u3MeHe-
HUU KOJINYECTBA JBUKEHUS K UCCIIEOBAHUIO IBUKEHUSI MEXaHUYECKOU CH-
CTEMBI ¥ TBEPJOTO TEA.

1,2,3,6

4,5,7,8




Teopembl 00 U3MEHEHUN MOMEHTA KOJIMYECTBA IBUKEHUSI MATePHAIbHOI
TOYKH M KHHETHYECKOT0 MOMEHTAa MEXaHUY€eCKOIl CHCTEeMBbI.
Teopemuueckue 8onpocbi.

MoMeHT KOoIM4ecTBa ABMKCHUSI MaTEPUAIbHOW TOUKH OTHOCUTEIBHO LIEHTpa
U OTHOCHUTEILHO OcH. Teopema 00 U3MEHEHHH MOMEHTA KOJIMYECTBa ABM)KECHUS
MaTepUaJIbHOU TOYKU. KMHETUUECKMII MOMEHT MEXaHUYECKON CUCTEMBI OTHO-
CUTEIIbHO IIEHTPa U OTHOCUTENIbHO ocu. Teopema 00 M3MEHEHNN KHHETHYECKO-
r0 MOMEHTa MEeXaHW4YeCKOM cucteMbl. CieicTBUs. 3aKOH COXPaHEHUS! KUHETH-
YECKOro MOMEHTa MexaHn4yeckoi cuctemMbl. Ckameiika KykoBckoro. Heobxo-
TUMBIE YCJIOBUSI PaBHOBECHUS JTI000N MEXaHUUYECKOW CUCTEMBI.

Pewenue 3a0au.

[Tpumenenne TeopeMbl 00 U3MEHEHHH MOMEHTA KOJIMUECTBA JIBHKEHUS K HC-
CJIEIOBAHMIO ABMKEHUS MaTepUalbHON TOUKU. OnpeeneHre KHWHETUYECKOTro
MOMEHTa MEXaHHUYECKOU cucTeMbl. [IpuMeHeHne TeopemMbl 00 M3MEHEHUH KH-
HETUYECKOI0 MOMEHTA K UCCIIEJOBAHUIO IBUKEHUSI MEXaHUYECKOW CUCTEMBI U
TBEPJIOTO Tea.

1,2,3

4,578

Teopema 00 U3MeHEeHUN KMHETHYECKOWH JHEPTUH.

Teopemuueckue 60npochwi.

Pabota nocrosiHHOM cuibl. Pabota nmepeMenHol cuibl. Teopema o paboTe
paBHoAeicTBYtomIeH. PaboTta cunbl Tspkectu. Pabota cuitbl ynpyroctu. Pabora
MOCTOSTHHOM cuiibl TpeHusi. MomnocTts. Koadduument noneznoro nencTausl.
Kunernueckas 3Heprust MarepraibHOi Touku. Teopema 00 U3MEHEHUU KUHe-
TUYECKOW SHEPTUH TOUKH B I PepeHnanbHol 1 KOHeYHOU hopMax.
Pewenue 3a0au.

Brruncnenue paboThl 1 MOIIHOCTH MTOCTOSIHHBIX U EpeMEeHHBIX cull. [Ipume-
HEHUE TEOPEMbI 00 U3MEHEHUH KUHETUYECKOM SHEPTUU K UCCIIEJOBAHUIO JIBU-
PKEHUS MAaTepUaIbHON TOUKHU.

Teopemuueckue 60npochwi.

KuneTtnueckasi sHEeprust MEXaHUYECKOH CUCTEMBI M CIIOCOOBI €€ BBIYUCIICHHUS.
Brluncnenne KWHETUYECKOW SHEPTUH TBEPIOTO TEJIA B PA3JIMYHBIX CIydasx
ero JBKeHus. PaboTa 1 MOIIHOCTh CHII, MPUJIOKEHHBIX K TBEPOMY TEINy, IPH
MOCTYNaTeIbHOM U BpalllaTeIbHOM JBMKEHUSIX. PaboTa cui TshKecTH MeXaHu-
YEeCKOM CHCTEMBI M TBEPJIOro Tesa. PaboTa BHYTpEHHUX CHII TBEPAOIO Teja.
Teopema 006 U3MEHEHNH KMHETUYECKOM SHEPTruu MexaHndeckoi cuctemsl. [1o-
TEHLIMAJIbHAS SHEPrusl. Beuncienne noTeHIManbHOW SHEPTUH MEXaHUYECKOU
CUCTEMBI M TBEPJOTrO Tela. 3aKOH COXPAaHEHUS MOJTHON MEXaHUYECKOU SHEpTruu
CUCTEMBI.

Pewenue 3a0au.

Brluncnenne KMHETUYECKOW SHEPTUH MATEPUAJIbHBIX TE B PA3JIMYHbIX CITY-
yasx JBUKEHUs. BolurcieHne KWHEeTHUYeCKON S3HEPIUY MEXaHUUECKHUX CHCTEM.
[TpumeHeHne TeopeMbl 00 U3MEHEHUH KUHETUYECKOI SHEPTruH K UCCIIe0Ba-
HUIO JIBM)KEHUSI MaTEPUATIbHBIX TNl 1 MEXaHUYECKHX CHUCTEM.

1,2,3,6

45,78

IIpunoskenue o461IMX TeopeM K JHHAMHKE TBEPIOro TeJia.

Teopemuueckue 6onpochi.

Juddepennnanbabie ypaBHEHUS IOCTYMATEILHOTO TBUKEHUS TBEPOTO TE-
na. JluddepennuanpHoe ypaBHEHNE BpalaTeIbHOTO IBHXKCHUS TBEPIOTO Teja
BOKPYT HEMOABMXHOU ocu. J(uddepeninanbapie ypaBHEHHsI IIIOCKOTO JIBU-
KeHus TBepaoro Tena. uddepennnanbapie ypaBHeHHS CHEPUIECKOTO JBHU-
»KeHUs TBeporo tena. AuddepeHnnanpHbie ypaBHEHUS ABIKEHUS CBOOOIHO-
r0 TBEPJIOTO TeJa.

Pewenue 3a0au.

Cocrasiienue u penieHne JudepeHIATbHBIX YPABHECHUH Pa3IMIHbIX IBHU-

PKEHMI TB Cpaoro TeJia.

1,2,3

4,5,7,8




HMpunoun Janamoepa. MeTo KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna unepuu MatepuaibHoil Touku. LlenTpobekHas u kacaTesbHas COCTaB-
JsFoInre cuiibl MHepIMy Touku. [Ipunnun Jlanambepa i TOYKH 1 MEeXaHU4Ye-
cKol cucreMsl. [IpuBenenune cuil HHEpUUU TOYEK TBEPIOIO Tena K IPOCTe-
nieMy BuAy (TJ1aBHBIA BEKTOP U IVIABHBII MOMEHT CUJI MHEpLuK). lunamuue-
CKHE peaKIiy, ICUCTBYIOIINE Ha OCh Bpamjatouierocs tena. Ciaydyail BpaleHus
TBEPAOTO TeJIa BOKPYT €r0 INIaBHOM LEHTPAIBHOW OCH MHEPLIMH. Y PABHOBEILIH-
BAaHHE BPALIAOLIUXCS TEN.

Pewenue 3a0au.

[Ipumenenue npunnumna Jlanambepa K UCCIIEJOBAaHUIO ABH)KEHUS TOUKU. Me-
TOJi KHHETOCTATUKH JUIsl MaTepUalIbHOM ToukH. OIpeieseHre rN1aBHOr0 BEKTO-
pa ¥ IJIaBHOIO MOMEHTA CUJI MHEPLIMM MaTEPUAIILHOIO Tejla B Pa3JIMYHbIX CITY-
Yasx ero ABMKEHUs. MeToJ] KWHETOCTaTUKHU AJI1 MEXAaHUYECKOM CUCTEMBI.
OrnpezesieHne TMHAMUYECKUX PeaklMil MOJIIMITHUKOB BpalaloLEerocs Tea.

1,2,3,6

4,5,7,8

JJieMeHTapHasi Teopus yaapa.

Teopemuueckue 60npochi.

OcHOBHbIE MIOHATHUS U OIIpesieTeHMs Teopun ynapa. OCHOBHOE ypaBHEHUE
Teopuu ynapa. Jlonymenus Teopun yaapa. OO01ire TeopeMbl TEOpUH yaapa.
Y nap mapa o HenoIBHKHYIO MOBEPXHOCTh. Koa(hhuimeHT BoccTaHOBIICHUS.
[Ipsamoii neHTpanbHbIi yaap aByx Ten. llpenensueie cinydan. lloteps kuneru-
YECKOM DHEPTUH IIpU HEYNPYToM yaape AByx Tei. Teopema Kapho.

VY nap no Teny, UMEIOIIEMY HENOABMXHYIO OCh BpaieHus. Llentp ynapa.

Pewenue 3a0au.

JleiicTBrE yIapHO# CUIIbI HA MaTEPUAIIbHYIO TOUKY. [IpsMoii HeHTpaIbHBbIMA
yaap AByX Tell. JleficTBUE yIapHBIX CHJI HA TBEPAOE TEI0, UMEIOIIEE HEIO-
JBUKHYIO OCh BpalllCHUSI.

1,2,3

4,5,7,8

IIpuHIMI BO3MOKHBIX NepeMeleHn .

Teopemuueckue 6onpochwi.

Css13u 1 ux ypaBHeHus. Knaccudukanus cszeil. BosmosxHbie (BUpTYyaib-
HbI€) NTepEeMEIIEeHUs TOJIOHOMHOH cucTeMbl. Uncio cTeneHeit cBo0o1bl rojo-
HOMHOM cucTeMbl. [IpUHIMIT BO3MOKHBIX ITEpEMELICHUN.

Pewenue 3a0au.

Onpenenenue TUoB cBsi3eil. OnpeneneHye yncia cTerneHeld cBo00 bl MEXaHH-
4yeckoi cucremsl. OnpeneneHre COOTHOUIEHU MEX, Ty BO3MOKHBIMU IIEpEMeEILE-
HUSIMU cucTeMbl. [I[puMeHeHne NpruHIMIa BO3SMOXKHBIX IEPEMEILICHUH K PELLICHUIO
3a7a4 O PaBHOBECUU CUJI, IPUIIOKEHHBIX K MEXaHNYECKOW CCTEME C OJTHOM CTe-
NeHbI0 cB00O1bI. [[puMeHeHre npuHIMna BO3SMOXKHBIX ITEpEMEILEHUH K onpeie-
JIEHUIO pEaKLMi ONIOP COCTABHOM KOHCTPYKIIMU.

1,2,3

4,5,7,8

O01ee ypaBHeHHe TMHAMMKH.

Teopemuueckue 60npochwi.

[TpuHIMI BO3MOXKHBIX NTEpEMEIIEHUH B cllydae ABMKEHUs cucTeMbl. Ob1iiee
ypaBHeHue AuHAMHUKH. O0O0OIICHHBIE KOOPAMHATHI U 0000IIIEHHBIE CKOPOCTH
MexaHu4yecKoil cucreMbl. O6001eHHbIe cuibl. O01ee ypaBHEHHE TUHAMUKY B
00001IIEeHHBIX CHIaX. Y CIOBUS paBHOBECHS B 0000IIIEHHBIX KOOPAHHATAX.

Pewenue 3a0au.

Omnpenenenre 0000IEHHBIX CHII MHEPIIMU B CUCTEMAaX C OJHOW U IBYMS CTe-
neHssMu cBo00 1B [IpuMeHeHue 001ero ypaBHeHUs JMHAMUAKH K HCCIIEI0Ba-
HUIO JBI)KCHUS MEXaHHUECKOM CUCTEMBI C OJTHOM cTeneHbto cBoOO b1, [Ipu-
MEHEHHE O0IIero ypaBHEHUS JUHAMHKH JIJIS ONIPEICIICHIS BHEIITHUX BO3ICH-
CTBUH M MapaMeTPOB MEXAaHUYECKOW CUCTEMBI.

1,2,3

4,5,7,8

JuddepenunanbHble ypaBHeHHs IBHKEHUsI CHCTeMbI B 0000 1IeHHBIX
KOOpP/JAUHATAX.

Teopemuueckue 60npochwi.

Onpenenenne 0000IIEHHBIX CUJI B CUCTEMaX € OHOM U ABYMS CTETICHSIMHU

cB0oOObI. Jluddepernmanbabie ypaBHEHUS IBMKEHUS MEXaHUUECKON CHUCTe-

1,2,3




MBI B 0000IIIEHHBIX KoopAuHaTax (ypaBHeHus Jlarpanxka BToporo pona). Ku-
HETUYECKHA MOTeHInan. IHTerpan sSHepruu U MUKJINYECKUE KOOPAMHATHI.

Pewenue 3a0au.

BrisiBiienne 06001IeHHBIX KOOPIMHAT MEXaHUIECKO# cuctembl. Onpenene-
HUe 000O0IICHHBIX CHJI B CHCTEMAaX C OJIHOW U ABYMSI cTeneHssMHu cBo0oabl. Co- 4578
CTaBJICHHUE ypaBHEHUH JlarpaHxka BTOPOTo poja IJisi MEXaHUYECKUX CUCTEM C
OJIHOM W JBYMSI CTeTIEHsIMU cBOOOIbI. [IpMeHeHue ypaBHeHuit Jlarpanka
BTOPOTO PO/Ia K UCCIICIOBAHUIO JBMKCHHSI CUCTEM C OJIHOW U IBYMS CTCIICHSI-
MU cB00O0bI. OmpeieieHue KHHETHYECKOT0 OTEHI[MaIa MEXaHUYeCKOM
CUCTEMBI.

MauJible K0J1e0aHHSA CHCTEMBI 0KO0JI0 IOJIOKEHHS YCTOHYNBOTO PABHOBE- 5 1,2,3
cusl.

Teopemuueckue 60npochi.

[TonsiTue 06 ycroitunBocTy paBHOBecus. OIpe/esieHue MoJI0KEHUH paBHO-
Becusi cucteMbl. Kpurepun ycTOWYMBOCTH MOJIOKEHUS PABHOBECHS CUCTEMBI.
Mauble cBOOOIHbIE KOJIEOAHNS KOHCEPBATUBHON CUCTEMBI C O/IHOM CTETIEHbIO
cBOOOBI OKOJIO MOJIOKEHUS YCTOMYMBOIO paBHOBecus. VccnenoBanue cBo-
0O0JTHBIX KOJIEOAaHUN MEXaHUYECKOM CUCTEMBI C JABYMS

CTETEeHSIMH CBOOO/IbI OKOJIO MOJI0XKEHHS YCTOWYMBOTO paBHOBEeCHs. Majbie
3aTyxarollre ¥ BEIHYX/ICHHBIE KOJIeOaH!sI KOHCEPBAaTUBHON CHCTEMBI C OJTHOM
CTEMEeHbIO CBOOO/IbI OKOJIO MOJIOKEHUSI YCTOMYMBOTO paBHOBeCHUs. Maibie CBO-
0oaHbIe KOJeOaHHsI KOHCEPBATHBHON CHCTEMBI C ABYMS CTETICHSIMH CBOOO/IBI
OKOJIO TOJIOKEHHSI YCTOWYMBOTO paBHOBECH. MaJible BRIHYKICHHbIE KoJieha-
HUSl KOHCEPBATUBHOM CUCTEMBI C ABYMsI CTENIEHSIMU CBOOO/IbI OKOJIO MOJIOKE-
HUSl yCTOMYMBOTO PaBHOBECHSI.

Pewenue 3aoau. 4578

HccnenoBanue cBOOOTHBIX MaNIbIX KOJIeOaHUN MEXaHUYECKOW CUCTEMBI C O/I-
HOM cTeneHplo cBo00AbI. MccnenoBanne BIHYK/IEHHBIX MaJbIX KOJeOaHu!
MEXaHUUECKOM CUCTEMBI C OJJHOM cTeneHbto cBo0obl. MccnenoBanue cBo00 -
HBIX MaJIbIX KOJ€OaHUI MEXaHUYECKOW CUCTEMBI C JIByMS CTETIEHSIMHU CBOOO-
nbl. MccnenoBanue BBIHYKACHHBIX MaJIbIX KOJI€OaHUH MEXaHUUECKOW CUCTEMBI

C IByMsI CTETICHSIMU CBOOO/IBI.

PacueTrHo-rpajduueckas pabora He MpeayCMOTPeHA Y4eOHBIM IVIAHOM
Kypcosas padora He npenycMOTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
[Ipu peanuzanuu yueOHOro MaTtepuaia Kypca UCHOIB3YIOTCS pa3iHyHble 00pa3oBaTeIbHbIE TEXHO-

JIOTHH, CTIOCOOCTBYIOIINE CO3JaHMI0 aTMOc(hepbl CBOOOAHON M TBOPYECKOM TUCKYCCHM KaK MEXAy Ipero-
JlaBaTeseM U CTyJIeHTaMH, TaK U B CTyJeHuUecKol rpymmne. L{enbo npu 3ToMm sBisieTcst BbIpaboTKa y CTylIeH-
TOB HAaBBIKOB M KOMIICTEHIMH, ITO3BOJISIONIMX CAMOCTOSTEIIEHO BECTH HCCIEIOBATENLCKYI0 M HAyYHO-

II

H

€1aroru4ecKyro padory.
[Tpu m3ydeHnHn TUCIMIUTHHBI «TeopeTndeckas MEXaHUKa» MPUMEHSIOTCS CIIeAYyIoNe 00pa3oBaTeib-
BI€ TEXHOJIOTHH:
KJIACCHUYECKOE JICKITMOHHOE 00YYCHHE C UCTIOIh30BaHUEM HATJISTHBIX TTOCOOMIA;
MIPOBEJICHUE JIEKIIUN TTPH MOAEPKKE MYJIbTUMENA,
MIPOBEJICHUE PAKTHYSCKUX 3aHATUH C PEIICHUEM ITPUMEPOB Y JIOCKH, a TAKXKe TPHU MOIIECPIKKE MYITbTH-
MeJfa, CAaMOCTOSITENIbHOE PEICHHE 3a/1a4 00YJarOIIMMHICS B IPUCYTCTBUU TPETIOIaBaTeIs;
MPOOJIEMHBIHN TIOJIXOT;
pa3HOYPOBHEBOE OOyUEHUE;
CaMOCTOSITEIIbHOC MU3YYCHHE JUCIUTLIMHBI 00YJarONIMMHUCS TTPH TMOMOIIM y4eOHBIX MEYATHBIX M DJICK-
TPOHHBIX U3IaHHIA;



—  MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH — B MHCTUTYTE UMEIOTCS CHEIMATU3UPOBaHHbIE T10-
MEILEHUS JJIsi CAMOCTOSATENIbHOM paboThl, 000PYI0BaHHBIEC EPCOHATBHBIME KOMITBIOTEPAMHU C BBIXOJJOM
B MIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OMOINOTEYHOH cUcTeME;
— HMHTEPAKTUBHBIN ITI0OCCAPUH 110 TEOPETUYECKON MEXAHUKE;
— METOAMYECKHE yKa3aHUA (B TOM YHCIIE B 3JIEKTPOHHOU (hopMe) [0 pa3InYHbIM pa3jeiaaM AUCLUIUIUHBL.
CamocrostenbHas paboTa CTYAEHTOB IIPOBOJUTCS I10]] PYKOBOACTBOM IIperojiaBaresieil, ¢ OKa3aHueM
KOHCYJIbTAllMi U TIOMOIIM ITPU MOJrOTOBKE K KOHTPOJIbHBIM pab0OTaM, BBIIIOJHEHUH JOMAIIHUX 3aaHUN

DoH/1 OLIEHOYHBIX CPEACTB
@DOHJ OIEHOYHBIX CPEACTB MO JUCIHMILINHE 00ECIIEYMBACT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX pe-
3yIbTaTOB O0Y4YEeHHS (KOMIIETEHIIUNA U UX WHIUKATOPOB) MOCPEACTBOM MEPOIPUATHHA TEKYIIEro, pyOe:KHOTO
Y IPOMEKYTOUYHOTO KOHTPOJIS 110 AUCIUIUIMHE.
CBs13b MeXTy (DOPMHUPYEMBIMH KOMITETCHIIMSAMU U (hOpMaMu KOHTPOJISI KX OCBOCHHS IIPE/ICTABJICHA B
cienyromen Tabmure:

HanmenoBauue koH-
Ne Kox n HauMeHOBaHMe NHIUKA- HaumenoBanue

TPOITUPYEMBIX pa3- .
/T TOpa JOCTYKCHUS KOMITCTCHITHIA OILIEHOYHOTO CPECTBA
JIe7I0B (TeMBbl)

BxoaHo# KOHTPOJIb

1 | BxoaHoif KOHTPOJIb Bormnpocsl BXogHOTO KOHTPOJIS (YCTHO)

ATrecranys pas3zienoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH
1 CraTuka 3-VKE-1, V-YKE-1, B-YKE-1 Pa3noypoBHEBbIE 3ajaUM U 3aaHUS
PacuerHo-Tpaduueckue paboThI
VYcTHbIH onpoc B hopMe coOece10BaHMS.
2 Kunemartuka 3-YKE-1, YV-VKE-1, B-YKE-1, Pa3zHoypoBHEBbIE 3a1a4u U 3a7aHUS
3-OIIK-1, Y-OIIK-1, B-OIIK-1 | PacuetHo-rpaduyeckue paboThI
VeIl onpoc B hopMe coOece10BaHMS.
3 JnHamuka 3-YKE-1, YV-VKE-1, B-YKE-1, Pa3zHoypoBHEBbBIE 3a1a4u U 3a7aHUs
3-OIIK-1, YV-OIIK-1, B-OIIK-1 | PacueTHo-rpaduueckue paboTbl
YcTHbIl onpoc B popme cobeceoBaHMsL.
ITpomMexxyTouHas arrecranus
3-VKE-1, V-VYKE-1, B-YKE-1,
3-0OI1K-1, Y-OIIK-1, B-OIIK-1

1 | Dx3ameH Bompocs k sx3ameny (yCTHO)

BxoaHoii KOHTPOJIB ITpeTHa3HAUEH /IS BBISBJICHUS POOEIOB B 3HAHUSX CTYIEHTOB U TOTOBHOCTH UX
K [TOJIyYE€HHUIO HOBBIX 3HaHUH. O1IeHOYHbIE CPECTBA JUIsl BXOJHOI'O KOHTPOJIS MPEACTABISAIOT cO00il BOIIPOCHI,
KOTOPBIE 3aJIal0TCsl CTYJICHTaM B YCTHOH (opme.

Bomnpocsl k cobeceqoBaHHIO
MaremaTuka
Teopema [Tudaropa.
TeopeMa o AIMHE JUArOHAIU MPSIMOYTOJILHOIO Mapauiejenunesa.
Teopema cuHyCOB.
TeopeMa KOCUHYCOB.
JnuHa okpyxHOCTH. [|TiHA TyTH OKPY>KHOCTH.
[Tnomanu mpoctedmux Guryp.
O6beMbl TPOCTENUIITNX TE.
Bexkrop. CroxeHue BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO.
[Ipoeknns BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O IPOEKIUAX.
0. CkanspHoe Mpou3BeICHUE IBYX BEKTOPOB.
1. BekTopHOE MpOU3BECHUE IBYX BEKTOPOB.
12. TlpsmoyronbHas AekapToBa cucreMa koopauHart. [lonspHas cucrema koopauHat. Llunuaapudeckas cu-
cTema KoopauHat. @opMyIibl Iepexojia OT OAHOM CUCTEMBI KOOPIMHAT K JIPYTOM.
13. lleiicTBust HaJ BEKTOpaMU, 3aJaHHBIMUA CBOMMH KOOPIMHATAMH.
14. TlpousBonnas ¢pyHkiuu. Tabauiia MpoU3BOIHBIX.

RBPOoo~NO~wNE



15. TlpaBuiia BeIUMCIECHUS TPOU3BOIHOMN (ITOCTOSIHHOW BEJTUYHHBI, CYMMBI, TPOU3BEICHUS, TPOOH, CIONKHOU
(GyHKINH, TapaMeTPUYECKH 3aJaHHON (QYHKIINN).

16. Heonpenenennsiii nHTErpail. Tabmuiia HHTErpaioB.

17. OcHOBHBIC CBOWCTBa HEONPEIESICHHOTO MHTerpana (uaterpan nudpdepernuana, qupdepeHnnan naTe-
rpaJia, MPOU3BOIHAS UHTETpaia, HHTErPaJl CyMMBI).

18. Onpenenennsiii uaterpai. @opmyna Hetotona-Jleiibnuna.

19. KpaTHbie HHTETpAIIBI.

20. KpuBonuHelHbIi nHTErpai 1-ro u 2-ro poja.

21. [Iluddepennuansabie ypaBHeHus. [lopsiiok ypaBHEHHUS.

22. O6miee perrenue (MHTETpai) OOBIKHOBEHHOTO MU (HepeHIIMAIEHOTO YPaBHEHHSL.

23. YacTHOe penieHre OOBIKHOBEHHOTO HudQepeHnraipbHoro ypasHenus. 3agada Komm. Teopema o cymie-
CTBOBAHHH U €AMHCTBCHHOCTH perieHus 3anaqyn Komrm.

24. OcHoBHBIC BUIBI AU (QepeHINATBHBIX YPaBHEHUH U METO/Ibl UX PEIICHUSI.

Pusuka

25. Cucrema orcuera. [IoHSATHE CKOPOCTH M YCKOPEHUS TOUKH.

26. YT0Basi CKOPOCTh M YIJIIOBOE YCKOPEHUE TBEPAOIo Teja.

27. IlepB.orii 3akoH HeroToHa. HEpInansHbie CHCTEMBI OTCYETA.

28. Bropoii 3akoH HeroToHa. MTHEpTHOCTH MaTepUaIbHBIX TEII.

29. Tperwnii 3akoH HproToHa.

30. HeunepruanbsHble cucteMbl oTcueTa. Cuiibl MHEPLHH.

31. 3akoH BcemupHOTro TsroreHusi. Cuiia TSHXKECTH M BEC Tea.

32. Tpenue. Cuna Tpenus. 3akoH AMoHTOHa-Kynona.

33. Mexanu4eckas cucreMa. BHerHre 1 BHyTpeHHHE CHITBL. 30mmpoBanHas cucrema.
34. 3aKOH COXpaHEHHUs UMITYJIbCA.

35. DHeprusi, paboTa, MOITHOCTb.

36. 3aKOH COXpaHEHUs YPHEPTHUH.

37. Y map abCOMIOTHO YIPYTHX M HEYIPYTUX TEIl.

38. MOMEHT MHEpLUHU TBEPAOTo Teda OTHOCUTEIBHO OCH.

39. 3aK0H COXpaHEHHUS MOMEHTA UMITYJIbCA.

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

41. JlaBneHue B KUAKOCTH U rase. 3akoH [lackans. 3akon Apxumena.

42. JIsuxkeHue Tel B KHUIKOCTSX U razax. Jlobosoe conporusnenue. IlogbemHas cuna.

HauyeprareibHasi reoMeTpUs M HHKEHEepHAsA rpaduka
43. Metoa npoekiuii. [IpsMoyTronbHOE IPOSITUPOBAHUE.
44. TIpoerupoBaHue oTpe3ka npsiMmoid. Crioco0 npsMOYroJbHOTO TPEYroJdbHHKA.
45. BzauMHOE TI0JIOKEHUE TIPSIMOM U TNTIOCKOCTH. YTOJI MEXKY MPSIMOU U TIIIOCKOCTHIO.
46. TTonobue. LlenTpanbHas u 3epKajbHast CHMMETPHSL.
47. IloctpoeHue NpoeKIuil OKPY>KHOCTH.
48. BunToBas TUHUS.
49. TToBepXHOCTH U TeJIa BpaICHHS.
50. AKCOHOMETPUYECKHE MPOEKIIHH.
OueHoYHBbIE CPeICTBA /IS TEKYIIero KOHTPOJIA
Pazpen 1
KommuiekT 3aaa4 mo pasaeny 1

Tema 2
3adauu penpodyKmuenoz20 ypoens:
3anaua 2.1 3anaua 2.2

Mlapuupueii  tpéxspenmnk  ABC
VIep:KIBaeT B PABHOBECHH IPY3, MOBEIIeH-

OnpeieTs MOAYIb CILTEL F

natsmxenm tpoca BC 1 aTmxenme o ~ ~
meri Kk mapanpHomy oonty (. Bec rpysa

. 0=67H. 3amams yrmer a=60° n
B =45°. Cuantas crepxin AC u BC

HEBECOMEIMIIL, ONPENCIITh YCIIIE B CTEPK-

Ouax AC u BC.

mpoca AC - F,. B monoxkermm

paBuogecist  yrmel  of =30°  m

B =75 cuma F, =10H .




3amaua 2.3

JiBa meBecompix crepkua AC u
BC coenmuensr B Touke C 11 mapHIpHO
npukperientl k nory. K mapaupy C
nongented 1py3 £ . Onpenemuts peak-
mmo crepxust BC, ecm yeuwme B
crepxe  AC 43H .
o =60°, f=30° Oupememnrs Tax-

PaBHO VITIBI

B xeBec tpy3a P .

3amaua 2.4

OrnpenenTts PeaKIIEo
crepixus AC | ynepxuparome-
IO B PaBHOBECHII IPY3 | BecoMm
14 H ¢ moMoITBI0 T, HaMo-

TaHHoil Ha Oapaban D m mepe-
kuHyTOl uepe3 6mok (. ecmm
yron o =30". Onpenemis
Takke yemwe B crepkae BC .

3adauu pekoHcmpyKmueHozo ypoeus

3amgaua 2.5
Opnsopoxueli map Becom 12/
yIAep/KIBaeTCs B PABHOBECHIT HA TTall-
KoOif HAKTOHHOH IITOCKOCTH C TIOMO-

meio Bepepknn AB . Onpenemuts 1ae-
JMeHTle mapa Ha TTTOCKOCTE, CTIT YToT

o = 60°. Ompenenuts Takke HaTA-

senne BepeBkn AB

3agaua 2.6

Onuopousli map Becom 40/
ommpaeTcst Ha IBe IUIOCKOCTIL, Tlepe-
cekaromecs Tox yraom o = 60° .
OmnpenenTs JaBIeHNe IIapa Ha Ha-
KIOHHVIO ILTOCKOCTE I Ha BEPTHKATE-
HYIO ITOCKOCTb.

Bagaqa 2.8

WsornyTiit crepikens ABC mpu-

3amaua 2.7
f;
Bec oamopoanoii ropmson-
B TaneHoli  Ganku  AB  papen
180H . 3aman yron o =45°.
A OnpefeTTs PeAKIIN [IAPHH-

paA nmaprnpa B .

(é ;(\ KpEIUTeH K MOy MOCPEeCTBOM MIapHIpa
£
o

A . a apyroit ero konen C cBoGomHo
OMIIPAaEeTCst Ha [MIAJKYIO II0CKOCTh, 00-
pazyiomyio yron1 o =45° ¢ ropuzon-
ToM. OTpeseTITh PeaKIII MapHIpa 11
TUTOCKOCTII, €CTH Ha CTepkeHb JeficT-

syer cima F =10H .

3adauu meopuecKko20 ypoeHs

3anaya 2.9

Tpu crepxas AC, BC u
DC  coemmenE! mapHIpHO B
toure C . Onpenenurs ycmme
B crepsxte DC | ecm 3azaHbl

F=50H

3agaua 2.10

I'pun crepxna AO, BO n
CO coemmennt B mapunpe O
OnpefeTnTs  PEaKnmio  CTEpKHA
('O, posHNKarOMVIO TIOA AeficTBI-
em ciet F' = 12H | npunoxenHoii

cita yron 0
oGP, orns B secoie. x mapuipy (), ecmn paccToam
B . 0. AB=A0=AD . Cumna F na-
s B wiockoetn YOz .
’ npaenena no OF .
3anaua 2.11
c Tpu crepxus AO. BO n
CO mapHnpHO-CTepXHEBOIT KOH-
cTpykum coefnHensl B Touke O,
K KOTOpoii TpITOKeHa CIUla
F =18H . Onpenemurs yewmis B
crepxusx AO. OCuOB , ecm
yeaer o =30°, 3 =45°.
Ikana ouennBanus 3aaa4 no pasaenay 1
Tpouerr banbl
BbInmoJiHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . peiiTHHrOBO
HUA 3aJaHUHU 3aJaHUU 3aJaHUU 3aJaHUU
OLICHKH

YpoBeHb

3amaun  penpoyKTHB-

0,75-1
HOT'O YPOBHS

0,5-0,75

0,25-0,5

0-0,25 0-1

3ajaum  peKOHCTPYK- | 4 4 g 075-1 | 05-0,75 | 0-05 0-1,5
THBHOI'O YPOBHSI

3agayn  TBOPYECKOIO 225 15-2 0.75-15 0-0,75 0-2,5
YPOBHSA

Hroro




3ananus K pacueTHo-rpaguyecKkuM padoram no pasaery 1
PI'P C1. Onpenesienne yCUJIUi B CTEPKHAX IJIOCKOH (pepMbI (Tema 2)

3anaHa cxeMa pacueTHas MIocKoil ¢pepmbl. Pazmepsl nanbl B MeTpax. Tpelyercs onpeaenuTh peakiuu
OTIOp M YCHJIUS BO BCEX CTEPIKHAX (PepMBI.

Bapnanrt 1 BapuanTt 2
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3 2 2
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Bapnant 7 BapuanTt 8
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Bapuant 9 i Bapuant 10
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4 3 3
P=3xH P=11xH

Kommnekr 3amannii no teme 5 npuseaeH B DOC.
IIxaja oueHUBaHUA pacuyeTHO-TpaguIecKux padot nmo pasaeay 1

Ne paGoTor baJibl pedTUHrOBOM
OLICHKH
Cl 2
C2 2
C3 1
Hroro S
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Bomnpocsl k codeceroBanmio o pasaeny 1
Craruka Kak pasziesl TeopeTuueckod MexaHuku. OCHOBHbBIEC MOHSATHUS CTaTUKH (paBHOBECHUE Teja, CHIIA,
JIMHUS ACUCTBUS CHIIBI, CHCTEMa CHJI, CBOOOIHOE TEJI0, IKBUBAJICHTHBIC CUCTEMBI CHJI, PABHOJICHCTBYIO-
11asi CUCTEMbI CHJI, YPAaBHOBEIIICHHAs] CUCTEMa CHJI, YpaBHOBEIIMBAloIasi cuia). /[Be oCHOBHBIC 3a7aun
CTaTHKHU.
AXCHOMEI CTaTUKU U KX CIICACTBUSL.
[TonsTHs HECBOOOTHOTO TeJa U CBsA3eH. Paznenenne cuil Ha akKTHBHBIC CHIIBI M PEAKIUN CBs3ei. AKCHO-
Ma (IpUHLUI) 0cBOOOKIaeMOCTH. OCHOBHBIC BU/IBI CBSI3€H U MX PEAKLIUH.
Cucrema cxoasmuxcsi cwil. Teopema 0 paBHOACHCTBYIOIIEH CUCTEMbl CXOIAIIMXCS CHII. I'eomeTpuue-
CKUH U alreOpandecKuii CriocoObl OMpeesICHUs] PABHOICHCTBYIOIICH.
VYcnoBust paBHOBECHSI CHCTEMbBI CXOJSAIIUXCS CHII. ['eomeTprdeckas u anredpandeckas GOpMbI YCIOBHMA
PABHOBECHSI CUCTEMbI CXOSIIIIUXCS CUJL.
Teopema 0 paBHOBECHH TpeX HEMapALICIbHBIX CHIIL.
CnoxxeHue IByX NnapajijieIbHbIX CUIIL.
[Tapa cun. MomeHT napsbl (Kak BEKTOP).
TeopeMbl 00 SKBUBAJICHTHOCTH M CIIOKEHUU AP U UX CJICIICTBHSL.
Teopema o mpuBeNEHUN CUCTEMBI AP K MPOCTEHUILIEMY BUITY.

MOMEHT cuJibl OTHOCUTEIBHO TOUYKH (KaK BEKTOD).

B3anMocBsa3p MOMEHTa Iapbl ¥ MOMEHTOB CHJI ITAPBI OTHOCUTEIBHO NPOU3BOJIBHON TOYKH.

Jlemma o napajuienbHOM nepeHoce cuibl (iemma [lyaHco o npuBeeHnH CUITbI K JaHHOMY LIEHTPY).
[ToHATHS TIIaBHOTO BEKTOpA U TNIABHOTO MOMEHTA CHCTEMBI CHII. AHATUTUYECKUNA CIIOCO0 OIpeIeIeHus
IJIABHOTO BEKTOPA U IJIaBHOTO MOMEHTA CUCTEMBI CHUII.

OcHoBHast TeopeMa cTaTuku (TeopemMa IlyaHco o npuBeI€HUN CUCTEMBI CUJI K JAHHOMY LIEHTPY).
YacTHbIe ciyyau NpUBEIEHUS IIPOU3BOJIBHON CUCTEMBI CHIL.

VYcnoBust paBHOBECHS TPOU3BOJILHOM CUCTEMBI CUJT (Teopema).

Teopema BaprHboHa 0 MOMEHTE PaBHOACHCTBYIOIIEN CUCTEMBI CHJI OTHOCUTEIBHO TOYKH.

[TonsaTne miockoi cucremsl cuil. IIpuBeneHne Npou3BOJIBHOM MJIOCKOM CUCTEMBI CHII K MPOCTEHLIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKON CUCTEMBI CHIL

MoMeHT CuJIbl OTHOCUTENFHO TOUKH (KaK anre0pandeckasi BeTUIMHA).

MoMeHT napsbl (Kak aaredpanyeckasi BeTMUHNHA).

VYcnoBusi paBHOBECUSI MPOU3BOJIBHOM IUIOCKOW CHCTEMBI CHII. Y paBHEHHMS PABHOBECHUS IPOM3BOJIBHOU
IUIOCKOM CUCTEMBI CHIT (TP (POPMBI).

VYcnoBue paBHOBECHS pblUara.

VYcnoBre ycTOMYMBOCTH TBEPIOTO Tela Mpu onpokuasiBaHuK. Koadduuuent ycroitunBoctu.

[TonsiTre TpeHust, BUJbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.

Peakiiun HengeanbHbIX (IIEPOXOBATHIX) CBsI3ei. Yron Tpenus. Konyc Tpenus.

PaBHOBecue npy HAIMYUU TPEHUS CKOJIbKEHUS.

Tpenue xauenus. PaBHOBecue Npy HAIMYUU TPEHUS KAaUCHHUS.

[ToHsiTHE MOMEHTa CUJIBI OTHOCUTEIIBHO OCH.

B3aumocBsI3p MOMEHTA CHIIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIBI OTHOCUTEIIBHO TOUYKH Ha 3TOW OCH.
AHanmMTUYECKOE OIpPEAENICHHE TJIaBHOIO BEKTOpa M IJIaBHOIO MOMEHTA IMPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS TPOU3BOJIBHOM MPOCTPAHCTBEHHOW CUCTEMBI CHUII.

Teopema BaprHboOHa 0 MOMEHTE PaBHOAEHCTBYIOLIEN CUCTEMBI CUJI OTHOCUTEIBHO OCH.

[lonsATHe cucTeMbl mapajuieNbHBIX CHII. TeopeMa O paBHOJACHCTBYIOLIEH CUCTEMBI MAPAUIEIBHBIX H
OJIMHAKOBO HAIIPABJICHHBIX CUIIL.

[TonsiTHE LEHTpa cUCTEMBI MapalljieNIbHbIX CHII (TeopeMa). PopMyIibl Ui BBIUMCICHHUS] KOOPIUHAT LIEH-
Tpa CUCTEMBI APAJUIEIBHBIX CHUIL.

PaBHOnelicTBYIOIIAsA CUJT TSKECTH TBEpOro Tena. [loHsaTue nenTpa tsxectu TBepaoro tena. opmysbl
JUIS BBIYMCIIEHUS] KOOPAMHAT LIEHTPA TSHKECTH Tela.

Onpenenenre KOOPAUHAT IIEHTPA TSHXKECTH OAHOPOIHOTO TBEPJOTO Teja (LEHTP TSHKECTH 00bema, MIo-
A1, TUHUAN).

CriocoOsl orpenieneHus MOJ0KEHUS LIEHTPOB TSHKECTH Tell (MHTErpUpOBaHUE, CUMMETpHUs, pa3OueHue,
CIOCO0 OTPULIATENBHBIX BECOB, IKCIIEPUMEHTANIBHBIN C1I0C00).



IIkana oneHnBanus 00y4yawierocs Ha codece0BaHuM 1o pasaeny 1

YpoBeHb 0CBOEHMSI MaTepHUasa

banabl
peiTuH-
roBOii
OLIEHKH

Teopernueckoe copepkaHne JUCUUIUIMHBI OCBOCHO MOJHOCTBIO, O€3 po0esoB, He-
00X0MMBIE IPAKTUYECKHE HABBIKA PA0OTHI C MATEPHUAIOM IOJHOCTHIO C(HOPMHUPO-
BaHbl. OOydaroluiics McyepnbIBaIOLIe, IOCIEA0BATEIbHO, YETKO U JIOTMYECKH
CTPOIHO M3JIaraeT MaTepuall, yMeeT TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOM, Biaje-
€T Pa3HOCTOPOHHUMH HAaBBIKAMHM W IIPUEMaMHU BBINOJIHEHMS NMPAKTUYECKUX 3a]ad,
IIPUYEM HE 3aTPYIHSAETCS C OTBETOM IIPU BUIOU3MEHEHUHU 3aJaHUM.

5

TeOpeTI/I‘l€CK06 COACPKAHNE NTUCHUILTIMHBI OCBOCHO IIPAKTUYCCKH ITOJIHOCTBIO, O6y-
YarOIIUHCS rpaMOTHO U IO CYHICCTBY U3JIaract Marcpuajl, HC NO0IYyCKad CyIICCTBCH-
HBIX HCTO“IHOCTC?I, IMPAaBUJIBHO MNPUMECHACT TCOPETUUYCCKUC ITOJIOKCHHA IIPU pCHIC-
HHUH MPAKTUYCCKHUX BOIIPOCOB U 3aj1a4, BJIaJACCT H€O6XOI[I/IMBIMI/I HaBbIKaMH U IIpHC-
MaMU HX BBIIIOJIHCHHA.

Teopernueckoe conepkaHue IUCUUIUIMHBI OCBOEHO YAaCTHUYHO, 00Yy4aroIuics ume-
€T 3HAaHMS TOJBKO OCHOBHOTO MaTepHalia, JONYCKAaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUJIbHBIE (POPMYITHPOBKH, HAPYIICHUSI JIOTHUECKOW MOCIIEAOBATEIFHOCTH B U3~
JIO’)KEHUU MaTepHualia, HO MpoOenbl HEe HOCAT CYIIECTBEHHOTO XapakTepa, Heo0Xo-
IMMBIE TIPAKTHYECKHUE HABBIKM PAaOOTHI C OCBOCHHBIM MaTEpHAIOM B OCHOBHOM
chOpMHUPOBAHbI, OJJHAKO OOYYAIOIIMIICSI MCHBITHIBAECT 3aTPyIHEHUS MPHU PEIICHUU
IIPaKTUYECKHX 3aj1au.

2-3

Teopernueckoe conepkaHue AUCHUIIMHBI OCBOEHO YaCTUYHO, OOYYaroIIHiics 10-
MyCKaeT CYIECTBEHHBIC OIIMOKH, HE BUAUT B3aUMOCBSI3M TEOPHH C MPAKTUKOM, He-
00XOUMBbIE TPAKTUYECKUE HABBIKU PabOThl HEe cHOPMHUPOBAHBI, OOJIBITMHCTBO
MPEAYCMOTPEHHBIX padouell mporpaMMou TUCHUIIIMHBI Y4€OHBIX 3a/laHUi HE BBI-
nosiHeHo. HeoOxoauma nomonHUTENbHAs camMocCTosITeNbHas paboTa Haa Marepua-
JIOM Kypca.

Pa3znea 2
KommniekT 3aaa4 no pazaeiy 2

Tema 9

3adauu penpodyKmueHozo ypoeus

3amaua 9.1 3amaua 9.2

JlaHo ypaBHEHHUE JBMKEHHS TOYKH X = sin(mt).
Onpenenutb CKOpOCTh B OmKaimii  mocie
Hayasa JBWKEHUs MOMEHT BpeMeHH 1, Korja Ko-
opauHata X = 0,5 M. Onpenenuts yCKOpeHne To4-
KU B 9TOT MOMEHT BPEMEHH.

Touka ABMKETCA MO NPSIMOW C IOCTOSHHBIM
yckopenuem a = 0,3 m/c?, Onpenenuts Ha4aIbHYIO
CKOPOCTb TOYKH, €CJIM 4yepe3 6 CeKyH]I ocjie Hava-
71a IBMOKEHUS! CKOPOCTh TOUKHU CTajla paBHOM 3 m/c.

3apava 9.3
Touka ABMMKETCA MO MPSIMON C YCKOPEHHEM a
= 0,5 m/c%. Onpenenuth, 32 Kakoe Bpems OyAeT
MpOKJeHO paccrosiHue 9 M, eciau npu top = 0 cko-
poctb Touku Vo = 0. KakoBa Oyzer ckopocTh TOU-
KU B 9TOT MOMEHT BpeMEHH?

3agaua 9.4
CKOJBKO CEeKyHJ| TOJDKeH paboTaTh JBHTATEb,
KOTOPBII COOOIaeT pakere yckopeHue 3g, yToObI
CKOPOCTb pPAKEThl B HpﬂMOHHHeﬁHOM JABUMXXCHUN
BO3pocina ¢ 3 1o 5 km/c?

3agauya 9.5
3aaHbl ypaBHCHHS JIBUKEHUS TOUKH X = 2t,
= 1 — sin(0,1t). Onpenenuts OMKANIIUI MO-
MEHT BPEMEHHM, KOIJa ToYka mepeceder och OX.
OmnpenenuTh TakKe CKOPOCTh TOYKH B ITOT MO-
MEHT BPEMEHHU.

3agaua 9.6
[Ipoekiusi BEKTOpa CKOPOCTH TOYKU Ha OCh X Vy =
2cos(nt). Onpenenuts KOOPAUHATY X1 TOYKH B MO-
MEHT BpeMmeHHu t; = 1 ¢, npu tp = 0 koopauHaTa Xo =
0.

3agaua 9.7
JlaHBI TIPOCKITUU BEKTOpPa CKOPOCTH TOYKH Ha
KoOpAMHATHBIE ocu: Vy = 3t, vy = 2t2, vV, = £,

3agaua 9.8
JlaHbl ypaBHEHUSI BUKEHUS TOUKH: X = 0,3'[3, y

= 2t% Onpenenutb, B KaKOl MOMEHT BpeMeHM t




Onpenenuts MOAyJb BEKTOpAa YCKOPEHHSI B MO-
MEHT BpeMeHu ti = 1 ¢ u ero HampaBieHHE
(HampaBiAIOIIME KOCUHYCHI). PaccrosiHus naHbl
B METPax, BpeMs — B CEKyHaXx.

YCKOpEHHE TOYKH paBHO 7 cm/c” . ONpeneiuTh
TaK)K€ CKOPOCTh TOYKH B HTOT MOMEHT BPEMEHH.
Koopaunatsl X u Y 3ajaHbl B CAHTUMETpPAx, BpeMsi —
B CEKYHJIax.

3agaya 9.9
[lonoskeHue TOYKH Ha IIOCKOCTH OMpEJIes-
erca eé paamyc-BekTopoMm T = 0,3t%T + 0,1t3].
OnpeeuTh MOAY/Ib BEKTOPA YCKOPEHHUS TOUKH
B MOMEHT BpeMeHHU t; = 2 ¢ M €ro HampabJeHHE
(110 HATIPaBIAIOIMM KOCHHYycaM). PaccTosmus
JIaHbl B METPAX, BPEMS — B CEKYH/IaX.

3agaya 9.10
Touka JBHXKETCS MO OKPYKHOCTH COTIJIACHO
ypasmennio s = 0,5t° + 4t. Haiit momnmHoe yckope-
HUE TOYKM B MOMEHT BPEMEHH, KOrja e€ CKOpoCTh
nocturnet 10 m/c . Pagnyc okpyxxnoctu R =1 m.

OnpenenuTb MOMEHT BpeMEHH 13, Korzia CKopocThb
V TOYKH JIOCTUTHET BenmmuuHbI 10 M/c, ecim nipu ty
= 0 ckopocth Touku Vo = 2 m/c. Kakoil mytb
[IPOI/IET TOUKA 32 3TO BpeMsi?

3adauu peKoHCMPYKMUEH020 YPOGH:
3agaua 9.11 3agaua 9.12
KacarenpHoe yckopenme Touku a8, = 0,2t Touka ABMKETCS MO OKPYXKHOCTH COTJIACHO 3a-

KOHY S = 5t — 0,4t%, Onpenenutb MOMEHT BPEMEHHU
t;, TP KOTOPOM HOPMATHHOE YCKOPEHHE TOYKH &
= 0, a TaKKe BEIUYMHY IOJHOTO YCKOPEHUS IS
ATOr0 MOMEHTA BPEMEHHU.

3adauu meopuecKko20 ypoeHs

3angaya 9.13
JlaH 3aKOH JBHMIKEHUSI TOYKU MO TPACKTOPUU:
S = 5t. Onpenenutb paanyc KpUBU3HbBI TPAEKTO-
pUM B MOMEHT BpeMeHHU i, mpu KOTOPOM HOP-
MaJIbHOE YCKOPEHHE TOUKH 8, = 3 M/c’, a TaKKe
BEJIMYMHY TIOJHOTO YCKOPEHHS TOYKH B OITOT
MOMEHT BPEMEHH.

3agaya 9.14
ITo oxpyxxHOCTH, paguyc KOTOpPOu I = 7 M, ABU-
JKeTCsl TOUKa cornacHo 3akony S = 0,3t%. Omperne-
JIUTh MOMEHT BpEeMEHH 1, IpU KOTOPOM HOpPMaJlb-
HOE YCKOpEHUE TOYKH ap = 1,5 M/C%, a TaKxKe BellH-
YUHY IOJHOTO YCKOPEHHUS TOYKH B 3TOT MOMEHT

BPEMEHH.

KommiexTst 3a1au o remam 10,11,13 u 14 npusenenst B DOC.

IIkana oueHUBaHus 3a1a4 N0 pasjeay 2

1pouent Banabl
BbInoJHe- | 84-100 % | 66-83 % | 50-65 % 0-50 % . .
. N N N peiTUHIOBOM
HUA 3aJaHUHU 3aJaHUHU 3aJaHUHU 3aJaHUU
OIICHKHU
YpoBeHb
3anadm  pemponyKTHB- | o4 | 05075 | 025-05 | 0-0,25 0-1
HOI'0 YPOBHS
S  PEROHCTPYK- | g g 0,751 | 050,75 | 0-0,5 0-1,5
TUBHOI'O YPOBHS
3anaam - TBOpHCCKOTO |, , g 152 | 075-15 | 0-075 0-2.5
YPOBHS
Hroro 0-5

3aganus K pacuyeTHO-TpadpuuecknM padoram no pasaesy 2

PI'P K1. OnpeneJieHne CKOPOCTH H YCKOPEHHMS TOYKH 110 3aaHHBIM
YPABHEHHUSAM ee ABU:KeHUs (Tema 9)

ITo 3amaHHBIM YpaBHCHHUAM JABUKCHUA TOYKU M Tpe6yeTc51 YCTAHOBUTH BUJ €€ TPACKTOPUHU U IJISA MO-
Ha TPAaCKTOPHUHU, €€ CKOPOCTh, IMOJIHOC, KACATCIbHOC U

MeHTa BpeMeHH t = {1 (C) HaliTU MOJOXKEHHE TOYKU
HOPMAaJIbHOE YCKOPEHHUS], a TAKXKE PaANyC KPUBU3ZHbI

TPACKTOPUH.




Homep VpapHeHI JBIDKeHILT Bpewms /. ¢
BAPHAHTA x= x(t).c™ y =vy{1), o™
1 —2t7+3 —5t 0.5
2 Acos™( mt/3)+2 Acos™( mt/3)+2 1
3 —cos(mt/3)+3 sin(mt /3)-1 1
4 at+4 —4/(t+1) 2
5 2sin(mt/3) —3cos(mt/3)+4 |
6 3t7+2 —14t 0.5
7 3t7-t+1 5t°-5t/3-2 1
8 Tsin(mt/6)+3 2—Tcos(mt™/6) 1
9 =3/(1+2) 3t+6 2
10 —Acos(nt/3) —2sm(mt/3)-3 1

Kommnekr 3anannii o teme 10, 11 u 13 npuseaen B ®OC.

Ixkana oueHUBaHus pacueTHO-TpaduyecKnux pador no pasaeiny 2

Ne paGoTEI BaJibl pedTHHrOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bomnpocsl k codecenoBaHuIO 0 pasaeiy 2

1. KunemaTuka Kak pasjien TeopeTudeckod MexaHUKU. OCHOBHBIE MOHSATUS KMHEMAaTUKU (cucTeMa
OTCYETA, TPACKTOPHSI TOUKH, IPSIMOJUHENHOE U KPUBOIMHEWHOE IBUKEHUS TOUYKH, PABHOMEPHOE U HEPAB-
HOMEpHOE JIBUKEHHS TOUKH, CKOPOCTh TOYKH, YCKOPEHHE TOUKH ). OCHOBHBIE 331a4l KHHEMATHKU.

2. CniocoObl 3a1aHMsl IBM)KEHUS] TOUKH: BEKTOPHBIN, KOOPAMHATHBIN, €CTECTBEHHBIN.

3. Onpexnenenne CKOPOCTH M YCKOPEHHUSI TOYKH TPH BEKTOPHOM CIoco0e 3a1aHusl IBHKCHHUS.

4. OmnpezaeneHne CKOPOCTU M YCKOPEHHUSI TOUKH MPH KOOPAMHATHOM CIIOCO0€ 3a/JaHMsI IBU)KEHUS.

5. OmnpeneneHue CKOPOCTH M YCKOPEHHS TOUYKHM IMPH €CTECTBEHHOM CIIOCOOE 3aJaHUs JBUKCHHUSL.
EcrecTBeHHas cuctemMa KOOpJuHAT (KacaTelabHasl, HOpMaib, ONHOPMAaJb U UX OPTHI) U €CTECTBEHHBIH Tpex-
IPaHHUK (CONMpHUKACAOLIASACS, HOPMaJIbHAs U CHOPSIMIISAIONIAs TUIOCKOCTH). LleHTp u panumyc KpuBHU3HBI Tpa-
€KTOPHHU.

6. Kimaccudukamnus 1BIKEHUH TOYKU MO €€ YCKOpEeHUsM (TPSAMOIMHEWHOE, MPSIMOJIMHEHHOE paBHO-
MEpPHOE, NMPSMOJUHENHOE PAaBHONEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHENHOE PAaBHOMEPHOE, KPHUBOJIU-
HEWHOE paBHOIIEPEMEHHOE).

7. IlocTynarenbHoe ABMXKEHHE TBEPJIOro Tena. Teopema 0 mocTynaTeIbHOM JBI)KEHUH Tena. 3aJaHue
NOCTYNATEIbHOTO IBUKEHUS Tella. Y paBHEHHUE MOCTYNATEIbHOIO JBUKEHUS TeNa.

8. BpamiarenbHoe IBMKEHHE TBEPJIOTO Tesia. YTOJ MOBOPOTA Tesa. 3aJaHue BPAIlaTeIbHOTO JBHIKE-
HUS Tena. YpaBHEHUE BpallaTeIbHOTO IBUYKEHUS TBEPJOTO Tea.

9. VYrioBas cKOPOCTb U YIJIOBOE YCKOPEHHUE Tena (Kak aireOpandeckre BEeIMYMHBI), COBEPIIAIOIIETO
BpalllaTeIbHOE IBHKEHUE.

10. YacrtHsle cyyan BpallaTeIbHOTO JBIKEHUS Teja (paBHOMEPHOE U paBHOIIEPEMEHHOE BpAILlEHHE).
@opMyJIbI ISl BBIMUCIIEHUS YTII0BOM CKOPOCTH U yTJjla IIOBOPOTA.

11. OmnpeneneHune CKOPOCTU M YCKOPEHUS TOUKHU TeJla, COBEPILIAIOIIET0 BpalaTeabHOE JIBUKEHUE.

12. TlceBHOBEKTOPHI YIIIOBOW CKOPOCTH ¥ YIIIOBOTO YCKOPEHHUS TeEla.

13. BekTopHbIE BBIpaXEHUS ISl CKOPOCTH, BPALIATEIbHOIO U HEHTPOCTPEMUTEIHHOIO YCKOPEHUN
TOYKH BpAIalOIIErocs Tena.

14. Tlnockoe nBuxkeHue TBepaoro tena. CBoicTBa MIOCKOTO ABMXKEHH. 3aaHue TUIOCKOTO JIBUXKe-
HUs Tena (TI0CKol (Gurypsl). YpaBHEHUs IJIOCKOTO ABM)KEHUS Telna (II0CKoW ¢urypsl). Paznoxxenue nBu-
KEHHUS TUIOCKOU (PUTYpHI Ha MOCTYNATEIbHOE JIBUKEHHUE BMECTE C MOJIOCOM U BpAIlIEHUE BOKPYT MOJIIOCA.

15. Teopema 0 CKOPOCTSIX TOYEK TUIOCKOM (PUTYPHI U €€ CIEeICTBHS.



16. IloHsITHE MTHOBEHHOTO IIEHTPA CKOPOCTEH MIIOCKON (UTYpPHI U TEOpEMa O €r0 CYIIECTBOBAHUU U
€/IMHCTBEHHOCTH.

17. TlpumeHeHHe MTHOBEHHOTO IIEHTPA CKOPOCTEH K OMPEICIICHHIO CKOPOCTEH TOUEK IIOCKOW (UTYpBHI.

18. Pasnuunble ciryuan onpeeneHus MOJI0KEHUsI MTHOBEHHOT'O IIEHTPa CKOPOCTEHA.

19. Teopema 00 yCKOPEHHUSX TOYEK TUIOCKOU (UTYPHI.

20. TIlonsTue MrHoBeHHOTO LeHTpa yckopenuit (MLY) minockoit purypsr.

21. CnocoOsl onpeeeHuss MTHOBEHHOTO IIEHTPpa YCKOPEHHUN TIOCKON (UTYPHI.

22. Cdepudeckoe IBUKCHHE TBEPAOTO Tena. YTiibl Diinepa. YpaBHEHUs CHEPHUUECKOTO JIBIKCHUS.

23. MrHoBeHHas OCh BpalllcHUs. Y paBHEHHE MIHOBCHHOW OCH BpAIlleHHs TBEPJOTO Tela pu cdepu-
YECKOM JBIKCHUH. YTIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHUE Tea.

24. Ormpenenenue CKOPOCTeH M YCKOPEHUH TOYEK Tela Mpu cheprudeckoM IBHKeHuu. Pacmipenene-
HHUE CKOPOCTEH TOYEK Tejia MpH chepruueckoM ABMKEeHUH. [IpOoeKInu CKOPOCTH TOUKHU Tella Ha OCH JeKapTO-
BBIX KOOP/IMHAT.

25. PaznoxeHue OBMKEHUS CBOOOJHOTO TBEPAOTO Teja HA MOCTYIATENbHOE ABM)KEHHE BMECTE C
MOJIFOCOM | CepruiecKoe TBHKCHUE BOKPYT MOJOCAa. YpaBHEHHsI JBM)KEHHUS cBOOOaHOTO Tena. HezaBucu-
MOCTB BEKTOPOB YIJIOBOW CKOPOCTH H YIJIOBOTO YCKOPEHHS CBOOOIHOTO TeJia OT BHIOOPA MOJIIOCA.

26. OrmpeneneHue CKOPOCTEH U YCKOPEHH TOYEK CBOOOHOTO TBEPIOTO Tea.

27. CrnoxHoe nBMKeHHE TOYKH. OTHOCHTEIBHOE, IIEPEHOCHOE U a0COMIOTHOE JABM)KCHUS TOUYKHU. 3a-
JTAHHUE CIIO’KHOTO JBVIKEHHSI TOUKH.

28. Teopema 0 CIOXKEHHUU CKOPOCTEIA.

29. Teopema o cioxeHun yckopenuii (teopema Kopuonuca), kopuosimcoBo yckopenue. Ciayvan oT-
CYTCTBHSI KOPHOJIICOBA YCKOPEHUSI.

30. CnokeHue MOCTYNaTeIbHbBIX ABHIKCHH.

31. CrnoxeHue BpallleHUH TBEPIOTO TeJla BOKPYT MapayuIeibHbIX oceld. [Tapa Bparmenuid.

32. CnoxeHue BpalleHUH TBEPIOTO TeJa BOKPYT EPECCKAIOIINUXCS OCCH.

33. CnoxeHue MOCTYNaTeNbHOTO M BPAIATEILHOTO IBMKEHUH. BUHTOBOE IBIKEHHE.

34. OOmwmii ciydaii cJI0KEHUS ABIKEHUN TBEPOTO Teja.

IIIkaya oneHUBaHus 00y4aKOIIErocsi Ha cofeceI0BAHNH 10 pa3jeny 2

Bbanabl
YpoBeHb 0CBOCHMSI MaTepHuasa PEeHTHHIOBOM
OLIEHKH
Teopernueckoe conep:kaHue MUCIUILUIMHBI OCBOGHO MOJIHOCTHIO, O6€3 mpoOenoB, He- 5

00X0MMbI€ MPAKTUYECKUE HABBIKU pa0dOThI C MAaTEpUaIOM MOJTHOCTHIO CPOPMHUPOBa-
Hbl. O0y4aroluiics ucuepnbIBaroLle, MOCIe10BaTeIbHO, YETKO U JIOTHYECKU CTPOIHO
U3JlaraeT MaTepual, yMeeT TECHO YBS3bIBATh TEOPHUIO C IMPAKTHKOW, BJIAJEET pa3HO-
CTOPOHHHMMH HaBbIKaMHM U IIPHUEMAMHU BBINIOJIHEHMSI MPAKTUYECKUX 3a]a4, IPUUYEM HE
3aTPYJHSETCS] C OTBETOM IIPH BUIOM3MEHEHUH 3a1aHUH.

Teopernueckoe copepkaHue MUCHUIUIMHBI OCBOCHO MPAKTUYECKU IMOJHOCTBIO, 00Y- 4
Yaroluiics rPaMOTHO U MO CYIIECTBY M3JlaraeT MaTepuall, He JOMycKas CYIIEeCTBEH-
HBIX HETOYHOCTEW, NIPAaBUIBLHO NPUMEHSET TEOPETUUECKUE TIOJIOKEHUS NIPH PELLICHUN
MPaKTUYECKUX BOIPOCOB M 3ajad, BajJeeT HEOOXOIAMMBIMH HaBbIKAMHM M IpUEMaMU
UX BBIIIOJIHEHUS.

Teopernueckoe copepkaHne TUCHUIUITMHBI OCBOCHO YaCTUYHO, OOYUaIOIIMNiCs UMeeT 2-3
3HAaHUA TOJBKO OCHOBHOIO MaTepuaia, JI0IMyCKaeT HETOYHOCTH, HEJAOCTAaTOYHO Ipa-
BUJIbHBIE (POPMYIHMPOBKH, HAPYIIEHUS JIOTHYECKOH MOCIE0BATENIbHOCTH B U3JI0KE-
HUU MaTepuaja, HO MpoOesibl He HOCAT CYUIECTBEHHOI'O XapakTepa, HEOOXOAUMbIE
MIPAKTUYECKHE HABBIKM PabOTHI C OCBOCHHBIM MaTE€pPHUaIOM B OCHOBHOM C(OPMHUPO-
BaHbl, OJJHAKO OOYyYalOIIMNCS WCIBITHIBAET 3aTPYJHEHUS MPH PEIIEHUH MpaKTH4Ye-
CKHUX 3aJa4.

Teopernueckoe comepxaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, OOyYaronIuiics mIo- 0-1
MyCKaeT CYIIECTBEHHbIE OLIMOKH, HE BUAUT B3aUMOCBS3H TEOPUHU C MPAKTUKOM, He-
00XOIUMbIE TPAKTUYECKHUE HABBIKK pabOThl HE CQHOPMHUPOBAHBI, OONBIINHCTBO
MPEeJyCMOTPEHHBIX paboueil mporpaMMoi IUCHUIUIMHBI y4eOHBIX 3aJlaHMi HE BBI-
nosHeHo. HeoOxoanMa 1OMONMHUTENBHAS caMOCTOSITENbHAsA padoTa HaJ MaTepruanomM

Kypca.




Pasznen 3
KommuiekT 3axa4 no pasugenay 3

Tema 16

3aoauu penpoO0yKmueHo20 yposeHs

3amaua 16.1
Teno maccoit m = 50 Kr, NOABELICHHOE HA TPO-
ce, MOJJHUMAETCS BEPTUKAIBHO C YCKOPEHUEM a =
0,5 m/c%. Onpenenuts CUITY HATSKEHUS Tpoca.

3anaua 16.2
Herans maccoit m = 0,5 Kr CKOJIb3UT BHH3 110
noTKy. Ilox Kakum yriaiomM K TOpPU3OHTaJIbHOU
[JJOCKOCTH [JOJKEH pAaclojararbCsi JIOTOK, IS
TOro YTOOBI JeTallb JBUTaiach C YCKOPEHUEM a =
2 M/c?? Yron BBIPA3UTh B rpajycax.

3agaua 16.3

6 CKOpOCTh JBYDKEHHSI TOYKH
Maccoit M = 24 xr mo mnpsMoi
3a1aHa rpadukoM QYHKIUH V =
v(t). Onpenenutb MOayJIb paB-

7wl

3amaua 16.4
MarepuanbHag Touka Maccoil m = 16 kr aBu-
PKETCsI TI0 OKpYXHOCTHU panuyca R =9 M co ckopo-
cThio V = 0,8 M/c. OnpeaenuTh MpOEKIHI0 PaBHO-
JICHCTBYIOLEH CWI, NPHUIOKEHHBIX K TOYKE, HA|

HOJCUCTBYIOIIEH  CHJI, JIel-[[JIaBHYI0 HOPMAaJIb K TPACKTOPHUHU.
"1 7 ¢ rpyomuX Ha TOUKY.
3amaua 16.5 3amaua 16.6
MarepuanpHass Touka maccod M = 900 kr| OmnpenenuTs MyTh, NPONACHHBIM MaTepUATb-

NBUKETCS MO0 TOPU3OHTAIBLHOM MPSIMOW MOJ JIeii-
ctBueM cuibl F = 270t, koTopass HampaBieHa IO
TOi xe mpsiMoi. OmpenenuTs CKOPOCTh TOYKH B
MoMeHT Bpemenu t; = 10 ¢, eciiu ipu o = 0 cko-
pocte Vo = 10 m/c. Omnpenenutb Takxke MYTh,
Mo IeHHBIN TouKoM 3a 31U 10 C.

HOM TOYKOM Maccoii M mo ocu OX 3a 1 C, eciiu oHa|
IBIDKETCST O HEUCTBUEM CHIBI Fy = 12mt?. B
MOMEHT BpeMeHH typ = 0 KoopauHaTa Xg = 3 M CKO-
pocTh Vo = 6M/C.

3aoauu peKoHCmpPYKmMueHo20 ypoGHs

3amaua 16.7

MarepuanpHas Touka M
Maccoil M HOBHKETCS BIOJb
-» Topu30HTaNbHOM ocn OX nox
Y neiictBuem cunbl F = 2m(x +
1). Onpenenauts CKOPOCTh U
YCKOpEHHUE TOYKHM B MOMEHT BPEMCHH, KOTJa e

koopauHara X = 0,5 M.

3anaua 16.8
Ha marepuanbHyro Touky Maccod m = 20 kr,
KOTOpasi JBUKETCSA MO TOPU3OHTAIBHOW MPSIMOM,
MeiCTBYeT cuila CONMpOTHBICHHS R = 0,2V2. 3a
CKOJIBKO CEKYHJ| CKOPOCTb TOYKH YMEHBIIUTCS C
10 no 5 m/c? Kakoil myTe MmpoieT Touka 3a 3TO
BpeMsi?

3agaua 16.9
Onpenenauts cKkOpocTh TOUkH M
KOHUYECKOTO MAasTHHKA, KOTOPBIHA
npu anuHe HUTH OM = 1 M, onu-
CBIBa€T KOHYC C YTJIOM TIpH Bep-
muHe o = 45° .

3anaua 16.10
MarepuanbHast Touka M maccoit
M = 6 Kr nepeMeniaeTcs B TOPU30H-
TaJbHON IUIOCKOCTH IO KpPHUBOJIH-
HEWHOHN TPAEKTOPHUU IOJ JEHCTBUEM
cwibl F = 8 H. Onpenenuts kacaTelbHOE YCKOpe-
HUE TOYKHU.

[_i

3adayu meopuecKkozo ypoeHs

3agaua 16.11
Teno maccoit m = 20 kr nagaer no BEepTHUKAIH,
CHUJia CONPOTHBIIEHUS Bo3ayxa R = 0,04v%. Ompe-
NIEeTUTh MAaKCUMAITbHYIO CKOPOCTh TIaJICHUS Tela.

3agaua 16.12

ITo HAKIIOHHOM IIJTOCKOCTH W3
COCTOSIHUS  IIOKOS  HayMHAaeT
CKOJIB3UTH TEI0 Macco m = 1
Kr. OnpenenuTb MakKCUMaJIbHYIO
CKOPOCTh Te€Ja, €CIIM CHJIa CONPOTHUBIICHUS JBH-
skenuro R = 0,08v.

Kommektsl 3amay o remam 17-30 npusenenst B DOC.

3ananus K pacueTHo-rpaguyeckuM padoram no pasaeny 3
PI'P 1. UnTerpupoBanue nuddepeHnnajbHbIX YPABHCHUH ABUKCHUS
MaTepuaJbHOH TOYKHM (Tema 17)

MarepuanbsHas Touka M Maccoil M, NOIy4YuB B TOUKE A HaualbHYIO CKOPOCTb Vo, ABMXKETCS B U30THY-




Toit Tpyoe ABC, pacnosioeHHOW B BEPTUKAIBHOW IUIOCKOCTH. YYAaCTKU TPYOBI WJIM 00a HAaKJIOHHBIC, WU
OJIUH TOPU3OHTAJIbHBIN, a APYrol HAKJIOHHBIM. Yron HakioHa TpyOsl o = 30°. Ha yuactke AB Ha matepu-
aNbHYIO TOUYKY JEWCTBYET cujia TsbkecTH P, moctosHHas cuina Q (ee HampaBiIeHHE YKa3aHO HAa PUCYHKE) U
CHJIa CONPOTUBIICHUS cpeabl R, 3aBHCAIIas OT CKOPOCTH V Ipy3a U HallpaBlICeHHAs NPOTUB ABIKeHHs. Tpe-
HUEM I'py3a o TpyOy Ha ydactke AB npeneOpeysn.

B Touke B marepuanbHas TOuka, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, MEPeXoauT Ha ydacTok BC
TPyOBI, I/Ie Ha Hee ACHCTBYET cuila TsukecTH P, cria Tpenus (koddGuient Tperus rpysa o Tpyoy f=0,2) u
nepeMeHHas cuia F, mpoekuus kotopoii Fyx Ha ock X 1aHa B Ta0nuIe.

N3BectHO paccrosture AB = | nam BpeMs u aBKeHHs oT Toukd A 10 Touku B. Tpebyercs HaiiTu 3a-
KOH JIBIDKCHUSI MaTepHaIbHOM ToukH Ha ydactke BC: X = x(t).

Ne Ba- | Puc. m Vs, Q, R, T [, I, Fy,
pHaHTa (kr) M/C H H M C H
1 1 4,5 18 9O | wr | 045 | - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 | wy | 04 - 2,5 | 2sindt
4 4 6 14 | I8 | w” | 06 | 5 - | -3cos2t
5 5 1,6 18 4 | wr | 04 - 2 dcosdt
6 6 12 | 22 2 | w” ] 08 | 05 - Gt
7 7 2 5 2 | wr | 04 - 2,5 | 2sindt
8 8 2,4 12 6 | w048 | 15 - 6t
9 9 1,8 6 | wy | 03 - 3 ot2
10 10 4 12 | 12 [ w”] 08 | 25 - | -8cosdt




Kommnnekt 3amanuii no temam 18, 20, 23, 25, 27, 29
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HIkana oueHnBaHus pacyeTHO-rpadpuyeckux pador nmo pasaeay 3

Ne paGoTor BaJibl pedTHHrOBOM
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Bomnpocsl k cobecenoBanuio mo pasaeiay 3
JluHamMMKa Kak pasfen TEOpEeTHUECKON MexaHWKU. OCHOBHBIE MOHATUS JUHAMHUKU (IIPOCTPAHCTBO M
BpeMs1, MaTEepHAIIbHOE TEJI0, CUjla, MHEPTHOCTh TEJa, Macca Teja, MaTepuaibHas TOYKa, CUCTeMa OTcUe-
Ta).
3akonbl quHamuku ([anmmnes-HproToHa) MaTtepuanpHO TOUkH. [loHATHE MHEPIIMATBHOW CHUCTEMBI OT-
cuera.
JIBe OCHOBHBIE 3a/1a4l JUHAMUKHU TOUYKH.
OcHOBHBIE BUJIBI CUJI.
Juddepennunanbable ypaBHEHUS JABHKEHUS CBOOOAHON TOYKU (B BEKTOPHOM, KOOPAMHATHOM M €cTe-
CTBEHHOM (hopme).
[Topsaok pemeHus npsMoy 3a/1auyu AMHAMUKH TOYKH.
Pemenue o6paTHOil (OCHOBHO#) 3a/1a4i AUHAMHUKHN TOYKH IPU TMPSIMOIUHEHHOM JIBH)KEHHUH.
Pemennie o6paTHOI 3ajau TUHAMUKY TIPYU KPUBOJIMHEHHOM JIBUKEHUU TOUKH.
HecBoboaHoe nBrxeHne MarepuanbHoil Touku. OCHOBHOE ypaBHEHUE TUHAMUKHA HECBOOOIHON TOUKH.
JIBrb>KeHUE TOYKH MO 3aJaHHOM HETOIBUKHON KPHUBOM.
OTtHocuTeNnbHOE ABMKEHUE TOUKU. [[oHATHE IEpEHOCHON M KOPUOJIMCOBOW CHJI HHEPLIMU TOUKH.
Bnusinue Bpaiienust 3eMiu Ha paBHOBECHUE U IBHXKEHHE Tell.
CBoOoIHBIEC KOJICOAHUS TOUKH.
CBobOoHBIC KOTe0aHUsI TOYKU MTPU HATHYUHU TPEHUS CKOJIbKEHUS.
CBoOoHBIE KOJIEOaHMsI TOUKH MIPH JTMHEWHO-BSI3KOM COTPOTUBJICHUU. ATIEPHOAMYECKOE ABIKEHUE TOY-
KH.
BoinykaeHHbIE KOJIEOaHHs TOUKHU.
BreinykaeHHble KoneOaHUsI TOUYKU MPU HAIWYUK JIMHEHHO-BSI3KOTO COMPOTHUBIICHUS Cpellbl. ANepHOIU-
YEeCKOE JBUKEHHUE TOUKH.
SBnenue OueHuii. SIBIeHUE pe3oHaHCA.
Mexannueckas (MaTepuanbHasi) cucreMa. Knaccudukanuus cuil, JeMCTBYIOIUMX HA MEXAHUYECKYIO CHU-
cteMy. OCHOBHbIE CBOMCTBA BHYTPEHHUX CHIL.
Juddepennnanbable ypaBHEHHUS JBHKEHUS MEXaHUYECKON CHCTEMBI.
Macca MexaHnnueckoil cucremsl. LleHTp Macc MexaHn4ecKor cucTeMbl. POpMyIIbl Ul BBIUUCIIEHUS KO-
OpAMHAT LIEHTPA MAacC CUCTEMBI.
MoMeHT MHepLIUU MEXaHUYECKOM CUCTEMBI U TBEPAOIO Tela OTHOCUTENBHO ocH. Pannyc nnepuuu. Bui-
YHCJIEHUE MOMEHTOB MHEPIIUU MPOCTEUIINX TEJI.
Teopema 0 MOMEHTaX MHEPIIMH OTHOCUTENIBHO MapalieNnbHbIX oceil (TeopeMa I roiirenca-IlIteitnepa).
[lenTpoOexHble MOMEHTBI MHEPLMH. DJUIMICOU]T UHEpUUH. ['J1TaBHBIE OCH U TJIaBHbIE MOMEHTHI MHEp-
LIHH.
Boruncnenne MoOMeHTa MHEPLMU TBEPAOIO Tejla OTHOCUTENBHO NMPOU3BOJIbHON ocu. [loHsATHE O TeH30pe
VHEPLHNH.
Teopema 0 IBUKEHUU LIEHTPa MAacC MEXaHUYECKON cucTeMbl. Cle/ICTBUS, 3aKOH COXPaHEHUs JBUKECHMUS
LIEHTpa Macc.
KonunuecTBo ABM>KEHUS MaTepHabHOM TOUKU. DieMEHTapHbIM UMIYIbC cHilbl. IMIyIbC mocTosSHHOM U
NEPEMEHHOM CUJIBI 32 ITaHHBIN IPOMEXKYTOK BpeMeHu. Teopema 00 UMITyJIbce paBHOACHCTBYIOIIEH.
Teopema 00 M3MeHEHUU KOJIMYECTBA JABMXKEHUS MaTepHalbHON TOUKHM (B AuddepeHurnalIbHOl U HHTe-
rpasibHOM hopme).
KonnuecTBo ABM>KEHHS MEXaHUYECKON cucTeMbl. Teopema 00 U3MEHEHUH KOJIMYECTBA JABMXKEHUS MeXa-
HUYECKOHM cucteMsl (B auddepeHmanbHol 1 uHTerpansHoi dopme). CrieacTBuUs, 3aKOH COXpPaHEHUS
KOJIMYECTBA JBM)KEHUS MEXaHUUECKOI CUCTEMBI.
MoOMEHT KOoIM4ecTBa ABM>KEHHUSI MaTEPUAIbHON TOUKH.
Teopema 06 U3MEHEHMH MOMEHTA KOJIMYECTBA JABM)KEHUS MaTepUaIbHONU TOUKH.
Kunernueckuii MOMEHT MEXaHUYECKON CUCTEMBI.
Teopema 06 u3MEHEHNN KMHETUYECKOTO MOMEHTa MEXaHUYECKOM cucTeMbl (Teopema MoMeHTOoB). Cref-
CTBHSI, 3aKOH COXPAaHEHHMS KWHETHMYECKOI'O0 MOMEHTAa MEXaHMYECKOW CHCTEMbI, HEOOXOAUMBIE YCIOBUS
paBHOBecCHs JTIO00M MEXaHMYECKON CUCTEMBI.
PaboTa mocTostHHO cHIIbl Ha IPSIMOJTUHEHHOM MepeMEIeHUH.
Pabora nepemenHo# cuibl (00mumii ciydait). Beriuncinenue paboThl yepe3 KpUBOJIMHEWHBIN uHTErpan |
pona.
DOnemeHTapHasi paboTa cuibl. Berauciienne paboThl uepes KpuBoJMHEHHBIM nHTErpai |l poxa.
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Teopema o0 paboTe paBHOICHCTBYIOIICH.

PaGora mocrosiHHOM cuibl TpeHus. Paborta cunbl Tskectu. PaboTa CHIIBI ympyrocTu. DieMeHTapHBIC
CBeZIeHHsI 00 UJealIbHBIX CBA3sX. PaboTa peakiuu uaeaibHON CBS3H.

MormHocTh cuibl. KoaQpuImeHT moie3Horo AeCcTBUS MalTuHBIL.

Kunernueckast sHeprusi MaTepuaibHON TOUKU. Teopema 00 M3MEHEHUU KHHETUYECKON YHEPTrUN MaTepu-
abHOU TOUKH (B nudPepeHImabHON 1 HHTETPATBHON opMme).

Kunernueckast sHeprusi MEXaHU4YECKON CUCTEMBI M CTIOCOOBI €€ BBIUMCIICHHUS.

Brruncnenne KHHETUUECKON 3HEPTUY TBEPIOTO TEJla B PA3IMUHbBIX CIy4asX €ro JBUKEHMUS.

PaGota ¥ MOIIHOCTH CHJI, IPUJIOKEHHBIX K TBEPAOMY TeJy, MPH MOCTYNAaTEeIbHOM U BpallaTeIbHOM
JBUKECHUSIX.

PaGora cun TsKecTH MeXaHHMYECKON CHCTEMbI M TBEPAOTo Tela.

PaboTa BHYTpEeHHHX CHJI TBEPJOTO TeEla.

Teopema 00 M3MEHEHNN KMHETHYECKON PHEPTUU MEXaHWYeCKoi cuctembl. Teopema 00 U3MEHEHUH KU-
HETUYECKON 3Hepruu TBepaoro tena. Ciayyail MEXaHUYECKOM CHCTEMBI C HE MU3MEHSIOLUIMMUCS CO Bpe-
MEHEM HJI€aJIbHBIMU CBS35IMU.

[TorenmanpHas 3Heprus. BelunciieHHE MOTEHIMAIBHON SHEPIrUM MEXAHUYECKOW CUCTEMBI U TBEPIAOTO
Tena.

3aKOH COXpaHEHMsI MOJTHOM MEXaHUYECKOW SHEPTUU CUCTEMBI.

Juddepennnanbabie ypaBHEHUS OCTYNATEIHLHOTO JBUKEHHS TBEPAOTO Tela.

HuddepennnansHoe ypaBHEHHE BPAIATEIHHOTO IBHKEHHS TBEPOTO Tea.

Juddepennnanbabie ypaBHEHUS TUIOCKOTO JBHKEHUS TBEPIOTO TeNa.

Huddepenunanbapie ypaBHEHHS CHEPUIECKOTO IBHKECHHS TBEPOTO Tea.

Juddepennnanbabie ypaBHEHUS ABMKEHUS CBOOOIHOTO TBEPIOTO TeMa.

Cuna wHepu MaTepuanbHoi ToukH (1o Jamambepy). LleHTpoOekHas U KacaTelnbHAsT COCTABIISIFOIINEC
cwibl uaepuuu. [punnun /lanamGepa 11 TOUKH.

[Tpunuun [anambepa a1 MEXaHUUECKON CUCTEMBI.

[IpuBeneHue cuia MHEPLUU MEXaHUYECKON CUCTEMBI (TJIaBHBIM BEKTOP U IJIaBHBIA MOMEHT CHJI HHEPIHH
MEXaHUYECKON CHCTEMBI).

[IpuBeneHne CUIl HHEPLIMK TBEPAOTO TENIA B PA3JINYHBIX CIIydasiX €ro JBUKCHUS.

JluHamuueckue peakiuu, JeicTByolue Ha och Bpaatoierocs tena. Ciayyail BpaleHus: TBEpJOro Teia
BOKpPYT €T0 INIaBHOW LEHTPaJIbHONW OCH MHEPLMH. Y pPaBHOBEUIMBAHUE BPALIAOIINXCS TEIL.

OcHOBHbIE TIOHSATHS U OIpeieleHns Teopun yaapa. OCHOBHOE ypaBHEHUE TeopuH yaapa. JlomyuieHus
TEOpUU yJapa.

OO6mme TeopemMbl TEOPUH yiapa.

VY nap mapa o HemoABMKHYIO OBEpXHOCTh. KoadduireHT BoccTaHOBIEHUS.

[IpssMo¥t neHnTpasbHbIN ynap AByx Ten. [IpenensHele ciaydan.

IloTepst KMHETUYECKOM SHEPTUU NIPU HEYNIPYTOM ynape 1ByX Ten. Teopema KapHo.

VY nap no Teny, UMEIOIIEMY HETIOABMXKHYIO oCh BpatieHus. Llentp yaapa.

CBs3u u ux ypaBHeHus. Kiaccuduxanus cBszen.

Bo3moxHble (BUpTyalbHbIE) NMEPEMELIEHUS] TOJOHOMHOM cucTeMbl. UYucio creneHeil ¢cBOOOIbI roJio-
HOMHOI cUCTEMBI. [I[pHHIIMI BO3MOYKHBIX IIEPEMEIICHUN.

[IpuHIMIT BO3MOXKHBIX NTEpEMEILEHUH B cllydae ABM)KEHUs cucTeMbl. O01iee ypaBHEHHE TUHAMUKU.
O060011eHHbIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

O600mennbIie critbl. O01Iee ypaBHEHUE TUHAMUKH B 000OIIIEHHBIX CHJIAX.

VYcioBust paBHOBECHSI CUCTEMbI B 0000IIIEHHBIX KOOpAUHATAX.

Onpenenenre 0000IEHHBIX CUJT B CUCTEMAaX C OAHON U IBYMS CTETIEHSIMU CBOOO/IBI.
Huddepennunanbable ypaBHEHUS JBMKEHUS MEXAHMUYECKOW CHUCTEMbl B OOOOIIEHHBIX KOOpAMHATAX
(ypaBHenus Jlarpanka BToporo poaa). Kunernyeckuii moTeHyan.

WHTerpan sHEpruu 1 LIUKINYECKUE KOOPIAUHATHI.

[Tonsite 06 ycroitunBocTH paBHOBecHs. OmpeneneHue MOJIOKEHUH paBHOBecus cuctembl. Kpurepuu
YCTOMYMBOCTH TOJIOKEHUS PABHOBECUS CUCTEMBI.

Marnsie cBOOOIHBIE KOJIeOaHUsI KOHCEPBATUBHON CHCTEMBI C OJTHOM CTETIEHBIO CBOOOIBI OKOJIO TTOJIOXKE-
HUS yCTOMYNBOTO PABHOBECHS.

UccnenoBanue cBOOOTHBIX KOJEOAHUI MEXaHHMYECKOM CHUCTEMBI C JIBYMsI CTETICHSIMHU CBOOOJBI OKOJIO
I0JIO’KEHUS YCTOMYUBOI'O PAaBHOBECHS.



76. Mautple 3aTyxaroniye 1 BeIHY)KJICHHBIC KOJIeOaHUsI KOHCEPBATUBHOM CHUCTEMBI C OJTHOM CTETIEHBIO CBOOO-

ABbI OKOJIO ITOJOXKCHUA yCTOﬁ‘IHBOI‘O PaBHOBCCHA.

77. Maible CBO6OI[HBI€ KoJIeOaHUs KOHCCpBaTHBHOﬁ CUCTCMBI C IBYM: CTCIICHAMMU CBO6OI[BI OKOJIO ITOJIO-

JKEHUsl YCTOMYMBOI'O PaBHOBECHS.
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JIOKCHUA YCTOI>'I‘{I/IBOFO paBHOBECCHA.

Ilkana oueHuBaHus 00y4arierocsi Ha cobeceJ0BaHUU MO pa3aenay 3

Basbl
peiTHHIO-
YpoBeHb 0CBOEHHSI MaTepHaJia .
BOM
OLIEHKH
Teoperuueckoe coiep)kaHue AUCUUIUIMHBI OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB, 9-10

HE00X0/IMMble IIPAKTUYECKHUE HaBBIKU PaOOThI ¢ MaTepHaIOM IOJHOCThIO cop-
MupoBaHbl. OOy4aroImuics UCUEPIbIBAIOLIE, IOCIEA0BATENbHO, YETKO U JIOTHYE-
CKHU CTPOIHO M3JaraeT Matepuai, yMeeT TECHO YBA3bIBATb TEOPUIO C MPAKTUKOM,
BJIa/I€ET Pa3HOCTOPOHHUMM HaBbIKAMU U NPUEMaMU BBIIIOJIHEHUS MPAKTHUECKUX
3ajiay, IPUYEM HE 3aTPYAHSAETCs C OTBETOM IPU BUIOM3MEHEHUH 3aaHUH.
Teopernueckoe coaepkKaHUE TUCLUILUIMHBI OCBOCHO MPAKTUYECKU IOJIHOCTBIO, 7-8
o0yyaroIuiicss TpaMOTHO U IO CYIIECTBY M3JlaraeT MaTepuall, He JOIycKas Cy-
IIECTBEHHbIX HETOYHOCTEW, IMPABWIBHO NMPUMEHSET TEOPETUYECKUE IOJIOKEHUS
IPU pelIeHUH MPAKTUYECKUX BOIPOCOB U 33/a4, BiafeeT HeOOXOAUMbIMU HABBI-
KaM{ U IPUEMaMU UX BBIIOJHEHUS.

Teoperuueckoe conaep)kaHue TUCHMIUIMHBI OCBOGHO YacTUYHO, OOydarouuiics 5-6
UMEET 3HaHUsS TOJIBKO OCHOBHOI'O Marepuaia, JOIyCKaeT HETOYHOCTH, HEJOCTa-
TOYHO MpaBUIIbHBIE (POPMYIUPOBKH, HAPYLIEHUS JTOTMYECKOH MOCIe10BaTEeIbHO-
CTH B M3JIOKCHUU MaTepuaa, HO MpoOeNbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HE00XO0/IMMbIE MPAKTUYECKHE HABBIKU PabOThl C OCBOCHHBIM MaTepUaloM B OC-
HOBHOM C(hOpMHpOBaHBI, OJIHAKO OOYHAIOIIUNCS HUCIBITHIBAET 3aTPYAHEHUS HpU
pEIIEHUN IPAKTUYECKUX 3a4a4.

TeopeTnueckoe coaep’kaHue AUCHMILIMHBI OCBOCHO YaCTUYHO, OOydaromuics 0-4
JIONYCKAET CYIIECTBEHHbIE OIIMOKH, HE BHJUT B3aUMOCBSI3U TEOPUH C MPAKTH-
KOM, HeoOXOauMble MPAaKTUYECKHUE HABBIKU pabOThl HE cHOpMHpOBaHBI, OOJIb-
IIMHCTBO MPETyCMOTPEHHBIX paboueil mporpaMMoi TUCIUIIMHBI yUeOHBIX 3a]1a-
HUM He BbIMosHeHO. HeoOxonuMa AoOmMoNHUTENbHASE caMOCTOsTENbHass padbora
HaJ MaTepHalioM Kypca.

OuneHo4HbIE CPeaCTBA A/ MPOMEKYTOYHOMH ATTECTAUHN

Bonpocsl k 3k3ameny
Cratuka Kak paszien TeopeTuyeckoid MexaHuku. OCHOBHbBIE NOHATHS CTaTHKU (paBHOBECHE Tela, CHUJIA,
JIMHUA IeHUCTBHS CUJIBI, CUCTEMA CHJI, CBOOOIHOE TeNOo, SKBUBAJICHTHBIE CUCTEMBI CHII, PAaBHOACHCTBYIO-
asi CUCTEMBI CHJI, YpaBHOBEIIEHHAsI CHUCTEMa CUJI, YpaBHOBELIMBAtoLas cuia). /IBe oCHOBHBIE 3a/aun
CTaTHKH.
AKCHOMBI CTaTHUKHU U UX CIIEJCTBHUSI.
[TonaTus HECBOOOHOTO TeJa U cBsA3el. PazneneHue cuil Ha akTUBHbBIE CUJIBI U PeaKIMid cBA3ei. AKCHO-
Ma (mpuHIUN) ocBoO0K1aeMocT. OCHOBHBIE BU/IBI CBSI3EH U UX PEAKIUH.
Cucrema cxopamuxcs cuil. Teopema 0 paBHOAEUCTBYIOLIEH CUCTEMBI cxonsdmuxcs cuil. I'eomerpuye-
CKHI 1 anreOpandecKuil CriocoObl OmpeIeTICHUsT PAaBHOICHCTBYOIICH.
VYcoBust paBHOBECHSI CHCTEMBI CXOIAIUXcs cuil. ['eomerpuueckas u anredpanueckas GopMbl yCI0BUI
PaBHOBECHSI CUCTEMbI CXOJIALINXCS CUII.
Teopema 0 paBHOBeCUU TpeX HEMAPAJIEIbHBIX CHIL.
CrnosxeHue IByX MapajijiesIbHbIX CHJI.
[Tapa cun. MomeHT napsl (Kak BEKTOP).
Teopembl 00 3KBUBaJICHTHOCTH U CJIOKEHUH AP U UX CIIEJICTBUSL.

10. Teopema 0 mpUBEACHUH CUCTEMBI AP K MPOCTEHIIIEMY BUY.
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YcnoBre paBHOBECHUS CUCTEMBI Tap.

MOMEHT CuiIbl OTHOCUTENIBHO TOUKH (KaK BEKTOP).

B3aumocBs3p MOMEHTa Iapbl © MOMEHTOB CHJI ITapbl OTHOCUTENBHO IIPOU3BOJIBHON TOUYKH.

Jlemma o napasuienbHOM repeHoce cuiibl (Jiemma IlyaHco o mpuBeIeHUH CUITBI K JAHHOMY LICHTPY).
[ToHATHSA IJIaBHOTO BEKTOpa U INIABHOTO MOMEHTA CUCTEMbI CHJI. AHAIMTUYECKUN CIIOCOO OIpeiesIeHus
IJIaBHOTO BEKTOPA U IJIaBHOTO MOMEHTA CUCTEMBI CHUII.

OcHoBHas Teopema cTaTukH (TeopeMa IlyaHco o IpuBeAeHNN CUCTEMBI CUJI K IAaHHOMY LICHTPY).
YacTtHble cayyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CHJL.

VYcioBust paBHOBECHSI TPOU3BOJIBHOM CUCTEMBI CUII (TEopeMa).

Teopema BapruHboHa 0 MOMEHTE PaBHOAEMCTBYIOLIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

[TonsTre miockol cucremsl cui. [IpuBeneHue nNpon3BOIBHON IJIIOCKOM CHUCTEMBI CHII K MPOCTEUIIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKON CUCTEMBI CHIL.

MOMEHT cuibl OTHOCUTEIBHO TOUKH (KaK anredpanyeckasi BeIMUNHA).

MomeHT napsl (Kak anredpanyecKkasi BeTU4UHA).

VYcnoBus paBHOBECHS IMPOU3BOJIBHOM INIOCKOW CUCTEMBI CHII. Y PAaBHEHHs PaBHOBECHS IPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

VYcnoBue paBHOBeCHUS pblyara.

YcoBre ycTOMYMBOCTH TBEPAOTO TeNa py onpokuasiBanun. Koadduuuent ycroitunBoctu.

IlonsTre TpeHUsl, BUJbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUS.

Peakuuu HenjeanbHbIX (ILIEPOXOBATHIX) CBA3EH. YTou TpeHus. Konyc Tpenus.

PaBHOBecue npy HAIMYUU TPEHUS CKOJIBKEHUS.

Tpenue xauenust. PapHoBecue npy HANIMYUU TPEHUS KAUEHMUSL.

IlonsiTIE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.

B3aumocBsi3p MOMEHTA CHIIBI OTHOCUTEILHO OCH U MOMEHTA CUJIbl OTHOCUTEIBHO TOUKH Ha ATON OCH.
AHanUTHYECKOE OIPEAEICHUE TJIABHOTO BEKTOPA M IJIAaBHOI'O MOMEHTA IPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHMs paBHOBECHS IPOU3BOJIBHON IPOCTPAHCTBEHHON CUCTEMBI CHIL

Teopema BaprHbOHA 0 MOMEHTE PaBHOJIECHCTBYIOIIEH CUCTEMBI CUJI OTHOCUTEIBHO OCH.

[lonsaTne cuctemsl napauielabHBIX CHJ. Teopema O paBHOACHCTBYIOUIEH CHCTEMBI NapaUIEIbHBIX W
OJINHAKOBO HAINPABJIEHHBIX CHUIIL.

[ToHATHE LIEHTpa CUCTEMBI MapalJIeNbHBIX CUIl (Teopema). PopMyIIbl Ul BBIYMCICHUS KOOPAMHAT IIeH-
Tpa CUCTEMBI NapaJUIeIbHbIX CUIIL.

PaBHOzelcTBYIOIIAs CHJI TSKECTH TBEpAOro Tena. IloHsTue nenTpa TsxkecTu TBepaoro rena. @opmyisl
JUIS. BBIYMCIICHUS] KOOPAMHAT IIEHTpa TSHKECTH Tela.

OmnpeneneHne KOOPAUHAT LIEHTPA TSXKECTH OJHOPOAHOTO TBEPAOro Tema (LEeHTpP TsHKEeCTH o0beMa, Iio-
aau, JTMHAN).

CriocoObl orpeneseHus MOJI0KEHNsT LIEHTPOB TSDKECTU Tell (MHTETpUpPOBaHUE, CUMMETpHs, pa3OueHue,
CIoco0 OTPHUIIATENFHBIX BECOB, IKCIIEPUMEHTAIBHBIN CITOCO0).

Kunemaruka kak pasjen TeopeTuueckoil MexaHuku. OCHOBHbIE TOHATHS KMHEMAaTUKH (CHCTEMa OTcye-
Ta, TPAEKTOPUS TOUKH, IPSIMOIMHEMHOE U KPUBOJIMHEHHOE JBH)KEHUS TOUKH, PABHOMEPHOE M HEPABHO-
MEpPHOE JBM)KEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHHe ToUukH). OCHOBHBIE 3a]1a4l KHHEMATHKH.
CrniocoObl 3a/1aHus ABUKEHUS TOUKH: BEKTOPHBINA, KOOPAMHATHBIN, €CTECTBEHHBIH.

OmnpeneneHne CKOPOCTH U YCKOPEHUSI TOUYKH ITPH BEKTOPHOM CIIoco0e 3aaHusl IBHKEHHUS.
Onpenenenre CKOPOCTH U YCKOPEHUSI TOUKU MTPU KOOPJUHATHOM CIOCO0€ 3aJaHuUsl IBHKEHUS.
Omnpenenenne CKOPOCTH M YCKOPEHHsI TOUKM IMPU €CTECTBEHHOM croco0e 3ajaHusi aBwxkeHus. Ecre-
CTBEHHasl cucTeMa KOOpAMHAT (KacaTelbHas, HopMaib, OMHOPMaJb U UX OPTbl) U €CTECTBEHHBIA TpeX-
IpaHHMK (COMPUKACAIONIAACSA, HOPMAJIbHAS U CIPSAMIIAIONIAs IUIOCKOCTH). LIeHTp U panumyc KpUBH3HBI
TPaeKTOPUHU.

Knaccudukanus ABHKEHUN TOYKH MO €€ YCKOPEHUAM (MPAMOIMHENHOE, TPSIMOIUHEHHOE paBHOMEPHOE,
MPSIMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJMHEHHOE PABHOMEPHOE, KPUBOJIMHEIHOE
paBHONIEPEMEHHOE).

[loctynarenbHoe ABMKEHHE TBEPJOro Tena. Teopema o MOCTynaTeabHOM JABMKEHUU Tefa. 3aJJaHue Mo-
CTYIATEJILHOTO ABM)KEHHUS Tesa. Y paBHEHUE NIOCTYNATEIbHOTO IBUKEHUS TeENa.

BpamarensHoe ABMKEHHE TBEPAOrO Teja. YToJl MOBOpPOTa Teja. 3aJaHue BpallaTeIbHOTO JIBUYKEHUS
TeNna. Y paBHEHHE BpalllaTeIbHOIO JBUKEHUS TBEPAOIO TEA.
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VYTiI0Basi CKOPOCTh U YIJIIOBOE YCKOpPEHHUE Tena (Kak anreOpanvecKrue BeTUYMHBI), COBEPIIAIOIIECTO Bpa-
IaTeIbHOE JBUYKEHUE.

YactHbple cilydad BpalaTEIbHOTO JIBIXKEHUS Tela (paBHOMEPHOE M PaBHOIEPEMEHHOE BpaIlCHHE).
@opMyJIbI 1)1 BBIYUCIICHUS YTII0OBOM CKOPOCTH U YIUIAa IOBOPOTA.

Omnpenenenre CKOPOCTH U YCKOPEHUSI TOUKU TeJla, COBEPIIAIOIIET0 BpallaTeIbHOE IBUKCHHUE.
IIceBnOBEKTOPHI YIIIOBON CKOPOCTH U YIJIIOBOI'O YCKOPEHUS TeENa.

BexTopHble BbIpaxXeHHs I CKOPOCTH, BPAIIAaTEIbHOIO U HEHTPOCTPEMUTEIHHOTO YCKOPEHHM TOUKH
BpAILAIOILErocs Tena.

[Tnockoe nBuxkeHune TBepAoro Tesa. CBOMCTBA IIIOCKOTO ABMXKEHUA. 3aJaHHe IIOCKOTO JABMXKEHUS Teja
(rumockoit purypsr). YpaBHEHUS TUIOCKOTO JIBIKEHUS Tela (IJI0CKOW (GUrypsl). PasnoxeHune nBUKCHUS
IJIOCKOM (DUTYpBI Ha MOCTYMATENbHOE IBHKEHHE BMECTE C MOJIFOCOM U BpallleHHe BOKPYT MOJIOCA.
Teopema 0 CKOPOCTSAX TOYEK IITOCKOH (QUTYpHI U €€ CIIEACTBUSI.

[ToHsiTHE MIHOBEHHOTO LIEHTPa CKOPOCTEH MIOCKON (UTYyphl U T€OpeMa O €ro CyIIeCTBOBAHUU U €U H-
CTBEHHOCTH.

[IpuMeHeHre MTHOBEHHOTO LIEHTPa CKOPOCTEN K OMPEesIEHUIO0 CKOPOCTEH TOUEK IITOCKON (DUTYPBHI.
Pasnuunble citydau onpezeneHus NoJ0KeHUsI MTHOBEHHOTO LIEHTpa CKOPOCTEH.

Teopema 06 yCKOpEHHUAX TOYEK MIOCKOH QUTYPBI.

[Tonsitue MraoBeHHOTO 1IeHTpa yckopeHuit (MLY) mnockoit puryper.

CrniocoOsI onpe/iesieHrss MTHOBEHHOTO IIEHTPa YCKOPEHU TII0CKOH (UTYpHI.

Cdepuueckoe ABIKEHHE TBEPOTO Tena. YTIbl Diinepa. YpaBHEHHs c(HEpUUECKOTO ABHKEHHS.
MrHoBeHHasi OCh BpallleHHsl. Y paBHEHHE MTHOBEHHOM OCH BpallleHUsl TBEPAOTO Teja Mpu chepuuecKoM
JBUKEHHUH. YTJIOBasi CKOPOCTb U YIJIOBOE YCKOPEHUE Tela.

Omnpenenenre CKOPOCTE U YCKOPEHUN TOYEK Tela npu ceprudeckoM ABMKEHUU. Pacmpenenenue cko-
pocTeit Touek Tena npu chepuueckoM ABMKEHUU. [Ipoekinu CKOPOCTH TOUKH Tejla Ha OCH JIEKapTOBBIX
KOOpJMHAT.

Pa3noxxeHue qBuxeHHs: CBOOOJHOTO TBEPAOIO TENa HA OCTYNATEIbHOE JBUKEHHE BMECTE C IIOJIOCOM U
chepuueckoe IBUKEHHE BOKPYT IMONIOCA. YPaBHEHHs JBUKEHHsI CBOOOAHOro Tena. HesaBucumocTthb
BEKTOPOB YIJIOBOM CKOPOCTH U YIJIIOBOI'O YCKOPEHUS CBOOOIHOTO Teja OT BhIOOpa MoJItoca.
Omnpenenenne CKOPOCTEH U yCKOpeHUil Touek CBOOOTHOTO TBEPAOro Tea.

CrnoxHoe nBUXeHHE TOUYKH. OTHOCHUTEIbHOE, IEPEHOCHOE M a0COJIOTHOE IBMKEHHS TOUKHU. 3aJaHHe
CJIOKHOTO JABUKEHUS TOUKH.

Teopema 0 CII0KEHUU CKOPOCTEN.

Teopema o cnoxxenun yckopenuii (reopema Kopuomnuca), kopruoaucoso yckopenue. Cirydan OTCyTCTBHS
KOPHOJIMCOBA YCKOPEHUSI.

CnoxxeHue nocTynaTelbHbIX JBUKEHUN.

CrnoxxeHue BpallleHUi TBEPI0TO TeJia BOKPYT MapaluiesibHbIX oceid. [1apa Bparmienwii.

CnoxxeHue BpallleHUi TBEpI0T0 TeJla BOKPYT MEPECEKAIOLIUXCS OCEH.

CrnokeHue moCcTynaTeIbHOTO M BpalllaTeIbHOTO JBKEHUN. BUHTOBOE JBMXKEHUE.

OO0muit ciydail clnoXeHus! TBHKEHUI TBEpAOro Tena.

JlunaMuka Kak paszfen TeopeThdeckod MmexaHukd. OCHOBHBIC TMOHSATHS JAUHAMUKH (IIPOCTPAHCTBO U
BpeMsi, MaTEepHAIIbHOE TEJ0, CUjla, MHEPTHOCTh TEJa, Macca Teja, MaTepuaibHas TOUKa, CUCTeMa OTcue-
Ta).

3akonbl quHaMuku (["anunes-HeroTona) mMatepuanbHoOil Touku. [loHATHE MHEPIMANTBHOW CHUCTEMBI OT-
cuera.

JIBe OCHOBHBIE 3a/1a4l TUHAMUKH TOUYKH.

OCHOBHBIE BUJIBI CUJIL.

Huddepennnanbabie ypaBHEHUS JBIKEHUs CBOOOAHON TOYKU (B BEKTOPHOW, KOOPJMHATHON M €CTe-
CTBEHHOU (hopme).

[Topsiaok pemienus npsiMoi 3aja4i TMHAMUKA TOYKH.

Pemenne o6paTHOI (OCHOBHOM) 3ajauy TUHAMUKY TOYKU TIPU MPSIMOJIMHEHHOM JABM)KEHUU.

Pemenne oO6paTHOI 3ajau TUHAMUKY TIPU KPUBOIMHEHHOM JIBUKEHHH TOUKH.

HecBoOomnoe nBmkeHne MarepuanbHOW TOYKA. OCHOBHOE YpaBHEHHE TWHAMHKHA HECBOOOJHOW TOUYKH.
JIBr>KeHME TOUKH MO 3aJaHHOM HETIOIBUKHON KPUBOM.

OTHOCHUTENBHOE IBIKEHNUE TOUYKHU. [[0OHATHE IEPEHOCHON M KOPHOIUCOBOM CHJI MHEPITUU TOUKH.
Bnusinue Bpaiienust 3eMiau Ha paBHOBECHUE U IBHXKCHHE TEJL.

CBoOoHBIe KOIeOaHUs TOUKH.



86. CBoOoaHbIC KOJICOAHUST TOUKH TIPU HATMYUHU TPEHUSI CKOJIBKCHHSI.

87. CBoOoHbBIE KONIEOaHUs TOUKH MPH JIMHEHHO-BA3KOM COIPOTHBICHUH. ATIEPUOINYECKOE IBUKEHHUE TOU-
KH.

88. BeinyxieHHbIe KOJIeOaHHUs TOUKH.

89. BeiHyX/1eHHBIE KOJI€OaHUS TOUYKHU MPU HAJTMYUU JIMHEHHO-BSA3KOIO CONPOTHUBICHUS cpelibl. Anlepuoau-
YECKOE JBUKEHHUE TOUKH.

90. SIBnenue OueHuii. SIBNIeHUE pe30HAHCA.

91. Mexannueckas (MarepuanbHas) cucrema. Kiaccudukamus cuil, JeHCTBYIOMUX HA MEXAHUYECKYIO CH-
creMy. OCHOBHBIE CBOWCTBA BHYTPEHHHUX CHJI.

92. TudbdepeHnmanbHble YpaBHEHUS JTBUKCHISI MEXaHUIECKOW CUCTEMBI.

93. Macca mexaHuyeckoit cucteMsl. LleHTp Macc MexaHudeckoil crucrembl. @opMysbl Ui BBIYMCICHUS KO-
OpAMHAT LIEHTPA MACC CUCTEMBI.

94. MOMEHT MHEPLMH MEXaHWYECKON CUCTEMBl U TBEPJOTO Tejla OTHOCUTENIbHO ocH. Panuyc nnepuuu. Bol-
YHCJIEHUE MOMEHTOB MHEPLIUU IIPOCTEUIINX TEJI.

95. Teopema 0 MOMEHTaX WHEPITUU OTHOCUTEILHO MapauIeNIbHBIX ocei (Teopema I'totireHnca-Iltelinepa).

96. LleHTpoOE)KHBIE MOMEHTHI MHEPIUH. DIUTUIICOM WHEpUUHU. [ TaBHBIE OCH W TJaBHBIE MOMEHTHI MHEp-
1.

97. BeruuciieHrue MOMEHTa MHEPIIMK TBEPAOTO Tella OTHOCHTEIBHO MPOU3BOJIBLHON ocH. [loHsTHE O TeH30pe
UHEPLUH.

98. TeopeMa 0 IBIKEHHH LIEHTPA MACC MEXaHMUECKOW cucTeMbl. CIIeICTBHSA, 3aKOH COXPAaHEHHSI IBHKCHUS
LIEHTpa Macc.

99. Kosnm4ecTBO IBMKEHHUS MaTEPUAIBHOW TOUKH. DIEMEHTAPHBIA UMITYJIbC CHIIBL. VIMITYJIbC TIOCTOSTHHON U
NIEPEMEHHON CUJIBI 32 ITaHHBIN IPOMEXKYTOK BpeMeHu. Teopema 00 UMITyJIbce paBHOJACHCTBYIOIIEH.

100. Teopema 00 M3MEHEHHH KOJIMYECTBA BMKCHUSI MAaTePUAIbHOW TOUKHU (B quQdepeHInaIbHOi 1 HTe-
rpalibHOM (hopme).

101. Konu4ecTBO NBMKEHHUS MEXaHMUYECKOW cuCTeMbl. Teopema 00 M3MEHEHUH KOJIMYECTBA JBM)KCHUS Me-
XaHWYeCKOH cucteMsl (B auddepeHunanbHoi u naTerpaabHoil popme). CreacTBus, 3aKOH COXPaHEHUS
KOJIMYECTBA JIBM)KEHUSI MEXaHUUYECKON CUCTEMBI.

102. MomeHT Kon4ecTBa IBUKEHHUS MaTepHUaTbHONW TOUKH.

103. Teopema 00 M3MEHEHHH MOMEHTA KOJIMYECTBA ABMKEHHS MaTEPUATbHOW TOYKH.

104. Kunetnyeckuii MOMEHT MEXaHUYECKOH CUCTEMBI.

105. Teopema 00 W3MEHEHHH KHHETHYECKOTO MOMEHTAa MEXaHWYECKOH CHCTEMBI (T€opeMa MOMEHTOB).
CrencTBusi, 3aKOH COXpaHEHUS! KHHETUYECKOI'O0 MOMEHTa MEXaHUUECKOW CHCTEMbI, HEOOXOUMBIE YCII0-
BUS paBHOBECHSI JIIO0OM MEXaHUUYECKOI CUCTEMBI.

106. PaGoTa nocTOSIHHON CHIIBI HA MPSMOJIMHEHHOM NEpEMELICHHUH.

107. Pabota mepemeHHoOM cuibl (00muii crydail). Beraucnenne paboTsl Yepe3 KpUBOJIMHEHHBIH HHTETpa |
poza.

108. DnemenTapHas pabota cuibl. Beraucienne paboTel uepe3 KpuBOJIMHEHHBINM nHTerpai |l pona.

109. Teopema o paboTe paBHOAECHCTBYIOLIEH.

110. Pabora mocTossHHOUM cHitbl TpeHHs. PaboTa cuibl TshkecTn. Pabota cHitbl ypyrocTu. DiieMeHTapHbBIE
cBelleHUs 00 uieaabHbIX CBA3AX. PaboTa peakiuu uaeaabHOM CBSI3H.

111. MomHocTts cumbl. KoaphuuueHT none3Horo AeicTBHs MalIuHBI.

112. Kunernyeckas 3Heprusi MaTepuagbHONU TOUKU. Teopema 00 M3MEHEHUN KWHETHYECKOW SHEPTHH MaTe-
puanbHOl TOUKH (B nuddepeHInanbHoi 1 HHTerpaibHON (hopme).

113. Kunernyeckas sHeprus MEXaHUUYECKOM CUCTEMBI U CIIOCOOBI €€ BHIUMCIICHUS.

114. BoluncneHue KHHETUYECKON SHEPTUH TBEPAOIO Tella B Pa3IMYHBIX CIydasiX ero JIBUKEHUS.

115. PaGoTa ¥ MOIIHOCTH CHJI, MPHJIOKEHHBIX K TBEPJOMY TeJy, IPU MOCTYMATEIbHOM U BpallaTeIbHOM
TIBYDKCHUSIX.

116. Pabota cui TSDKECTH MEXaHUYECKOM CUCTEMBI U TBEpAOro Teja.

117. PaGota BHyTpEHHUX CUJI TBEPOTO Tea.

118. Teopema 00 M3MEHEHMM KHHETHMUYECKOW PHEPIUU MEXaHWYECKOW cucTembl. Teopema 00 M3MEHEHUHU
KMHETUYECKON »Hepruu TBepaoro tena. Ciaydall MEXaHMYECKOW CUCTEMBI ¢ HE U3MEHSIOIIMMHUCS CO
BPEMEHEM HJICAIBHBIMU CBS3SIMH.

119. TloreHumanbHast YHEPTHs. BeraucieHne MoTeHINAILHOW YHEPTHHA MEXaHUIECKOW CUCTEMBI i TBEPIIOTO
Tena.

120. 3akoH coxpaHEHHS MOJHON MEXaHMYECKOW SHEPTHUH CUCTEMBI.



121. JIuddepennmanbabie ypaBHEHUS MOCTYMATEIBHOTO IBIXKSHUSI TBEPIOTO Tea.

122. TuddepennunanbHoe ypaBHEHHE BPAIATEIbHOTO IBMKEHUS TBEPAOTO TEa.

123. JInddepennmanbabie ypaBHEHHUS INIOCKOTO ABMYKEHUS TBEPOTO Tea.

124. Tuddepenumanbubie ypaBHEHUS CPEPUIECKOTO TBHXKEHUS TBEPAOTO TEa.

125. JIuddepennuanbabie ypaBHEHUS IBHKECHHSI CBOOOIHOTO TBEPIOTO Tea.

126. Cwuna unepuuu MatepuaibHoi Touku (o JJamambepy). LleaTpoOexHas U KacaTenbHAsE COCTABIISIFOIIIEC
cwibl unepuuu. [punnun /lanamGepa 11 TOUKH.

127. Tpunnun HanamOepa a1 MEXaHUYECKOW CHCTEMBI.

128. I[lpuBeaeHue cuil MHEPLHMH MEXAaHUUYECKON cUCTEMBI (TJIaBHBIM BEKTOP U TJIABHBIII MOMEHT CHJI MHEp-
UM MEXaHUYECKON CHCTEMBI).

129. TlpuBeaeHue cuil UHEPIMH TBEPAOIO TeJla B PA3IUYHBIX CIIydasx ero JIBUKEHUSI.

130. [uHamuueckue peakiuu, NSHCTBYIOIIME Ha OCh Bpamiaromerocs tena. Ciydail BpamieHusi TBEpIOro
TeJa BOKPYT €ro TJIaBHOM LIEHTPaTbHOM OCH MHEPIMH. Y PaBHOBEIIMBAHNE BPALLIAIOLIUXCS TE.

131. OcHoBHBIC OHATHUS U ONpeneneHus: Teopun yaapa. OCHOBHOE ypaBHEHHE T€OpHH yaapa. JlomymeHus
TEOpHUU yJapa.

132. OO6mme TeopeMbl TECOPUH yaapa.

133. Yaap mapa o HenoABHXKHYIO MOBepXHOCTh. KoadduiineHT BoccTaHOBICHUS.

134. Tlpsimoii eHTpalbHBIN yaap AByX Tell. [IpenenbHble ciaydan.

135. TloTeps KMHETUYECKOU SHEPTUU MPU HEYIIPYTOM yaape IByx Ten. Teopema KapHo.

136. VY nap mo Teiry, UMeroIeMy HeTIOABIKHYIO OCh BpameHus. LlenTp yxapa.

137. Css3u u ux ypaBHenus. Knaccuduxamus csizeid.

138. Bo3moxHbIe (BHPTyaIbHbIC) MEPEMEIICHUSI TOJOHOMHOW cHcTeMbl. UUCIIO cTerneHeil cBoOO b T0JI0-
HOMHOM CUCTeMBbI. [IpUHIIUT BO3MOXKHBIX MEPEMEIICHUN.

139. IlpuHImI BO3MOXKHBIX IEPEMEIIEHHH B CiTydae IBIWKEHHU cucTeMbl. O01iee ypaBHEHNE THHAMUKH.

140. O6o06meHHBIC KOOPAMHATHI U 0000IICHHBIC CKOPOCTH MEXaHUYECKOW CHCTEMBI.

141. O6o6mennbie cuibl. O0IIee ypaBHEHHE AMHAMUKA B 000OIIEHHBIX CHIIaX.

142. VYcioBusi paBHOBECHS CHCTEMbBI B 0000IIEHHBIX KOOPIMHATAX.

143. Omnpenenenne 000OIIEHHBIX CHII B CHCTEMAaxX C OJHOM U ABYMsI CTEIICHSIMHU CBOOO/IBI.

144, TuddepeHunanbHble ypaBHEHHs JIBUKEHUS MEXaHHYECKOH cucTeMbl B OOOOLIEHHBIX KOOpAWHATaX
(ypaBHenus Jlarpanxa Broporo poja). Kunernueckuii moreHuai.

145. Unrerpan sHEpruu 1 LUKIMYECKUE KOOPHHATHI.

146. Tlonstie 00 ycroitunBocTH paBHOBecHs. OmpeneneHue MoJIoKeHH paBHOBeCHs cHcTeMbl. Kputepun
YCTOMYMBOCTH TOJIOKEHUS] PABHOBECHUS CUCTEMBI.

147. Manbie cBOOOIHBIE KOJI€OaHMsI KOHCEPBATUBHON CHUCTEMBI C OJJTHOM CTENEHBIO CBOOOIBI OKOJIO TOJIO-
KEHHUs yCTOWYMBOI'O PAaBHOBECHSI.

148. UccnemoBanue cBOOOTHBIX KOJIEOAHUH MEXaHUYECKONH CHUCTEMBI C IBYMS CTEIICHSIMH CBOOOBI OKOJIO
MIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

149. Manple 3aTyxaromye U BEIHYX/ICHHbIE KOJIeOaHNsI KOHCEPBATUBHOW CHCTEMBI C OJTHOM CTENEHBIO CBO-
00/1b1 OKOJIO MOJIOKEHHS YCTOMUMBOTO PAaBHOBECHS.

150. Mansie cBOOOIHBIE KOJIeOaHNSI KOHCEPBATHBHOM CHCTEMBI C IBYMsI CTETIEHSIMH CBOOOIBI OKOJIO TIOJIO-
KEHHUs yCTOWYMBOI'O PAaBHOBECHSI.

151. Manple BBIHYKJICHHBIE KOJ€OaHUS KOHCEPBATUBHOM CHCTEMBI C JBYMS CTEIICHSIMH CBOOOJBI OKOJIO
MIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

MeToan4yeckue yKka3aHus 1JIsl IPenogaBaTeis
1. Yka3zanus i npoBeIeHUs JEKIUN
Ha nmepBoif BBOAHOM NEKIIMU caenaTh 00U 0030p colepkaHus Kypca U OTMETUTh HOBBIE METOJIbI U
MOJXO/BI K PEIICHHUIO 3aj[a4, pACCMAaTPHUBAEMBIX B KypCe, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl, oT-
BETUTH HA BOIIPOCHI.
[Ipu moATrOTOBKE K JEKIIMOHHBIM 3aHATUSM HEOOXOIUMO MPOIyMaTh IJIaH €ro MPOBEICHUS, COJEpKa-
HUE BCTYMHUTETHHOW, OCHOBHOW M 3aKIIOYUTELHON YacTH JIEKIIUU, 03HAKOMHUTHCS C HOBUHKaMU Y4eOHOU U
METOJMYECKON JUTEpaTyphl, MyOJUKAIUSIMHA TEPUOJAMYECKON IeYaTH 10 TEeME JIEKIIMOHHOTO 3aHSTHS.
YTOYHUTH IJIaH TPOBEICHUS] CEMUHAPCKOTO 3aHATHS MO TeMe Jekuuu. [lepea u3noxkeHneM TEKyIIero Jiek-
[IMOHHOTO MaTepuaja HalOMHUTh 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MpeAbIAymux Jekmusax. C aTou
IENBIO 3371aTh HECKOJIBKO BOMIPOCOB aYAUTOPHH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOIIb 3HAHUS CTYICHTOB.
B Xxone neKnMoHHOTO 3aHATHS MPENoaBaTeb J0JDKEH Ha3BaTh TEMY, YU4EOHBIC BOMPOCHI, O3HAKO-



MHUTb CTYACHTOB C IEPEUHEM OCHOBHOW M JONOJHUTEIBHOMN JIUTEpaTyphl O TeMe 3aHATus. PackpsiBas co-
JiepKaHrue Y4eOHBIX BOMPOCOB, aKLIEHTHPOBATh BHUMAHUE CTYIECHTOB Ha OCHOBHBIX KAaTErOpHUsX, SIBICHUSIX
U Ipoleccax, 0COOEHHOCTAX UX NMPOTEKaHUs. PacKpbIBaTh CyIIHOCTh U COJEPKAHUE pa3IMYHBIX TOYEK 3pe-
HUS 1 HAYYHBIX TIOJIXO0/I0B K OOBSCHEHHIO TE€X WJIM UHBIX SBJICHHHA U MPOLIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBAaTh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKUM BO-
npocam. [IpuBoauTe npumepsl. 3a1aBaTh 0 X0y U3JI0KEHUS JIEKLIHOHHOIO MaTepuaia pUTOpUUYECKUE BO-
pOChl M CaMOMY JlaBaThb Ha HUX OTBET. DTO CIOCOOCTBYET AKTMBM3ALUU MBICIMTEIbHON NEATEIbHOCTH
CTYJECHTOB, IOBBIILIEHNIO X BHUMaHMs U UHTEpeca K MaTepuaiy JeKLuH, ee coaepxanuto. IIpenonasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTYJIEHTOB IO KOHCIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MoJ4epKUBATh
HEOO0XOIMMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMOi TeMbl, 0CO00 BBIIENss, KaTe-
ropuajbHbI anmnapat. B 3aki1t0unTenbHON YacTH JIEKIIMKU HE00X0IMMO c(OPMYIHPOBATh OOIME BBIBOJIBI 110
TEMe, PAaCKPHIBAIOIINE CO/IEpP)KaHIE BCEX BOIIPOCOB, MMOCTABICHHBIX B JIEKIUU. OOBABUTH IJIAH OYEPEITHOTO
IPAaKTUYECKOI'0 3aHATHS, 1aTh KpaTKHe PeKOMEHJAlUH 110 MOATOTOBKE CTYIEHTOB K ceMuHapy. Onpenenursb
MECTO U BpeMsI KOHCYJIbTAI[MH CTYACHTaM, IOKEJIaBIINM BBICTYIIHTh Ha CEMUHApe ¢ JIOKJIagamMu U pedepa-
TaMH.

Ha nocnenneit nekuuu yaenuTs Bpems i 0030pa Haubosiee BaXKHbBIX MOJI0KEHHUM, paCCMOTPEHHBIX B
Kypce.

2. Yka3zaHus JU1s IPOBEICHUS CEMUHAPCKUX (IIPAKTHUUECKUX ) 3aHATHH

YeTko 0003HAUUTh TEMY CEMHHApA.

OOCcyauTh OCHOBHBIE IIOHATHS, CBA3aHHbBIE C TEMOM ceMUHapa.

B npouecce pemenus 3aad BeCTU AUCKYCCHIO CO CTYACHTAMH O MPABUIBHOCTH NPUMEHEHHs Teope-
TUYECKUX 3HAHUM.

OTmeuathb CTYJEHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JUCKYCCUSX.

B koHI1Ie cemnHapa 3a7aTh ayAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHONU PaOOThI CTYAEHTOB

[To ycMoTpeHHIO mpernoaaBatels 3aJaHie Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBITh MHIMBHyalb-
HBIM WJIN (POHTATbHBIM.

[Tpu ucmonbp30BaHUM MHAMBHUYaTbHBIX 33JaHUN TPEOOBATh OT CTYAEHTA MUCHMEHHBIH OTYET O MPO-
JieTaHHOM paboTe.

[Tpu mpumeHeHnn (HPOHTANBHBIX 3a/laHUN BECTH KOJUIEKTHBHBIE OOCYKIAEHHS CO CTYI€HTaMU OCHOB-
HBIX TEOPETUUYECKUX TTOTO0KEHHM.

C uenbro KOHTPOJI KauecTBa BBHIIIOJIHEHUSI CaMOCTOSITENIbHON paboThl TpeOOBaTh MHAWBUIyaJIbHBIE
OTYEeTHI (AOMYCTUMO BMECTO MUCBMEHHOTO OTYeTa PUMEHATh HHANBHIyalbHbIE KOHTPOJIbHBIE BOIIPOCHI).

Metoanyeckue yKazaHus 1JIsl CTYACHTA

1. YkazaHus s npocaylvBaHus JEKIUN

[Tepen HavamoM 3aHATHI BHMMATEIBHO O3HAKOMMTBHCS C YUEOHBIM IUIAHOM IPOBEJCHUS JICKIUH U
CIIMCKOM PEKOMEH/I0BAaHHOM TUTEPaTypHl.

Ilepen moceneHneM OYEpPENHOMN JEKIUU OCBEKUTH B NAMSATH OCHOBHBIE KOHIIEMIIMU MPOWUIEHHOTO
panee marepuana. [lonroroBuTh nmpu HEOOXOAMMOCTH BOIIPOCHI MpemnojaaBarento. He Hamo omacaThesi, 4TO
BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHHE CJeAyeT yAelsaTh He popMysiaM U MaTeMaTHYeCKUM BBIKJIAIKaM, a
COJIEP/KaHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEAEICHNUAM U IOCTAHOBKAM 3a/1a4.

B nporecce u3yueHus: 1eKIMOHHOTO Kypca HEOOXOIUMO MO BO3MOXKHOCTH YacTO BO3BpAIlaThCS K
OCHOBHBIM MOHATHUSAM M METOAAM peIIeHUs 3ajad (3eChb BO3MOXEH BBIOOPOYHBIN KOHTPOJb 3HAHHWH CTY-
JIEHTOB).

JKenarenpbHO HMCIIOIB30BAaTh KOHCIEKTHI JIEKIUH, B KOTOPHIX UCIOJB3YETCS MPUHATAs IperoaaBare-
JeM cructeMa 0003HAYEeHUH.

Jnis Gonee mogpoOHOro U3ydeHHs Kypca ClleyeT padoTaTh ¢ PeKOMEHI0BaHHBIMH JINTEPATYPHBIMH
MCTOYHUKAMU ¥ BHOBb MOSBISIONIMMUCS UCTOUHUKAMH.

2. Yka3aHus JUIs y4acTUs B CEMUHAPCKUX (TPAKTHUECKUX ) 3aHATHUAX

[lepen mocemieHneM ceMuHapa ySICHUTb TEMY CEMHHapa M CaMOCTOSITENIbHO U3YYHUTh CBS3aHHBIE C
HEl MOHATUSA U METOABI PELICHMS 3a/1a4.

[lepen pemieHreM 3a1ay aKTUBHO Y4acTBOBaTh B OOCYXAEHHMH C MPENOAaBaTeIeM OCHOBHBIX IOHSI-
THM, CBA3aHHBIX C TEMOM CEMHHAapa.

B nponecce pemienns 3aga4 BECTU AUCKYCCHUIO € MPENOAABATENEM O MPAaBUIBHOCTA IPUMEHEHHUSI Me-



TOJIOB MIX PEIICHHUS.

[To BO3MOXHOCTH CaMOCTOSITENIFHO JOBOJIUTH PELICHHUE MpEAjaraeMbIX 3a7ad JO OKOHYATEIbHOTO
UTOTA.

B kon1ie cemuHapa npu HeoOXOAUMOCTH BBISICHUTD Y MIPETIOIaBaTellsl HESICHBIE BOIPOCHI.

OCHOBHBIE Pe3yJIbTATHI BHIIOIHEHHS Pa0OTHl HEOOXOANMO pacrevarars.

3.Vka3aHus JUIst BBITOJIHEHUS] CaMOCTOSITEIbHOM paboThI

[ToyuuTs y npernoaBaresns 3aaHue U CIIMCOK PEKOMEHJOBAaHHO uTepaTypsl. M3ydenune reopern-
YECKHX BOIPOCOB CIIEAYET MPOBOJHUTH IO BO3MOXXHOCTH CaMOCTOSITEIBHO, HO MPU 3aTPYAHEHUSX 00pa-
IIAThCS K MPETIO1aBaTelro.

[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Ipn BeIMONHEHNHM (POHTANIBHBIX 33JaHHH MO0 YCMOTPEHHUIO IpEnojaBaTelsl paboTa MOXKET OBITH
olieHeHa 0e3 MUCHhbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IIPU YCIIOBHHM aKTUBHOU
CaMOCTOSATENFHON pabOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

OneHnBanue CTYACHTA HA 3K3aMCHCE 110 TUCHUIIJINHE «TeopeaneCRaﬂ MECXaHHUKa»:

bansbl
(utoroBou OcBoenue
. . . TpeboBanus K 3HAHUAM
PEUTHHIOBOH | KOMIETEeHIHI
OLICHKH)
100-85 [IponBunyThiii | OTBETBI Ha TIOCTABJICHHBIE BOINPOCHl IOJHBIC, YETKUE U
YPOBEHb pasBepHyTble. Pemenus 3amad  JIOTMYHBIL, JIOKa3aTeIbHBI U
JEMOHCTPUPYIOT aHAJIUTUYECKUE M TBOPYECKUE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcs moJsHBIE OTBETHI HA IOCTaBJIEHHBIE BOIPOCHL. IlokazaHo
yYpOBEHB YMEHHE BBIICISTh TPUUUHHO-CIIEICTBEHHBIE CBs3U. [Ipu perienun
3aJa4 JIOMYIICHBl HE3HAYMTENbHBIC OINMOKH, HCIPABICHHBIE C
TIOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIoaBaTesl.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI W  pEIIEHUS TIOCTAaBICHHBIX  3ajad
YPOBEHb HEI0CTaTOYHO MoJHbIe. JIoruka u mociaenoBaTeIbHOCTh B pEIIEHUH
3aJa4 UIMEIOT HapymieHus. B oTBeTax OTCYTCTBYIOT BBIBOIBI.

CTyI[eHT, HOJ'IYLII/IBH_II/II‘/’I MeHee 60% OT MaKCHMAaIIbHOro Oayuia 3a pa3acit JMCIUIIIIMHBI UJIU ITPOME-
KYTOUHYIO aTTECTAllUIO, CUUTACTCA HCATTCCTOBAHHBIM I10 I[aHHOﬁ JUCIMITIIINHE.
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[Iporpammuoe obecrieuenue u UHTEpHET-pECYpPCHI:

1. Teopernyeckas MexaHUKa. DJIEKTPOHHBIM y4eOHBIN KypC JJI CTYICHTOB OYHOW M 3a04HOM GopM 00y-
yenus / Coct. Kapumos U. — Pexxum nocryna: http://www.teoretmeh.ru/
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MarepnanbHO-TeXHH4YeCKOe o0ecnieyeHne y4eOHOH AU CHMIIMHBI

JlexumoHHbIE 3aHATHS MPOBOJATCS B yUeOHOU ayTUTOPUH, 000PYAOBaHHOI BHICOMPOEKTOPOM, IKpa-
HOM, [IEPCOHAJIBHBIM KOMIIBIOTEPOM U TUHAMHUKAMHU.

[IpakTHueckue 3aHATUS MPOBOJATCSA B ayIUTOPUHU, B KOTOPOM MMeeTcss HaOOp HarJsHBIX MMOCOOU
(KpMBOLIMITHO-TIOJN3YHHBIH MEXaHU3M, KPUBOLIUITHO-KOPOMBICIIOBBIM YETHIPEXIIIAPHUPHBINA MEXaHU3M, KpH-
BOIIUITHO-KYJIUCHBIA MEXaHU3M, 3y0UaThlii MEXaHU3M C HUJIUHAPUIECKUMH KOJIecaMu, 3y0UaTblii MeXaHU3M
C KOHMYECKMMH KOJIeCaMH, TUIAaHETAPHBIN 3y04aThlii MeXaHH3M, BUHTOBOU U (epeHInaNbHBI MEXaHU3M,
KYJ1a4KOBBIM MEXaHU3M.

Jnst caMoCTOSITENbHOM pabOThl O0YYAOIIMXCSI UMEIOTCS CIICMAIM3UPOBAHHbBIEC TIOMEIIEHUs, 000py-
JIOBAaHHbIE NEPCOHAJIBHBIMU KOMIIBIOTEPAMHU C BbIXOJOM B MHTEpHET M C AOCTYNOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME, JJICKTPOHHOW OWOIMOTEKE M DJIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHOM
cpelie By3a, a TAaKXKe K APYyruM OHOIMOTEYHBIM (OHIaM.

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpedoanusimu OC HUAY MUDU u yuebHubiM miianoM
OCHOBHOI1 00pa30BaTeIbHON IPOrPAMMBI.

Pabouyto mporpammy coctaBui mpod. H.M. YepHnona
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[Iporpamma ono6pena na 3acegannu Y MKH 08.03.01 «CtpouTtenscTBo».

Ipencenarens yue6HO- o e — Memarma B.M.
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