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Heﬂb OCBOCHHUSA NUCIHUIIJIMHBI

OcBoenune oOy4arOmUMHUCS HE00XoauMoro oovema (yHIAMEHTAIBHBIX 3HAHUA O MEXaHHYECKOM

B321PIMOI[€I>1CTBPIPI, PaBHOBCCHUHN U NIBUKCHUU MATCPUAJIbBHBIX TCJI.

TeopeTndeckass MexaHUKa SIBISICTCS HE TOJBKO IWCIMIUIMHOW, MAIONICH YriyOJIeHHBbIC 3HAHUS O
MPUPOJIE, HO TAKXKE BOCIUTHIBACT y OOYYAIONIUXCS TBOPUECKHE HABBIKM B MOCTPOCHUU MATEMATHYECKUX
MOJENIeH MPUPOTHBIX U TEXHUYCCKHX MPOIECCOB, COJCHCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTHICCKUM
BBIBOJIaM U HAYYHBIM 0000IICHUSIM, HEOOXOIUMBIM JIs peIIeHHs TPO(PEeCcCCHOHANBHBIX 3a/1a4.

Mecto aucuuniaunbl B crpykrype OOII BO

Wzyuenne mucrumnuabl «Teoperrueckas MexaHUKa» TpeOyeT OCHOBHBIX KOMIETEHIWH, 3HAHHH,
YMEHHM 1 HaBBIKOB 00y4aroIerocs no JUCIUIIIINHAM:

- «Maremaruka», «®dusnka», «<MmxeHepHas rpadukay.

B xoze u3yueHus: TeopeTu4ecKoi MEXaHUKU 00y4daroIUics MOoIy4aeT 3HaHUs, yMEHUSI U HaBBIKU JIJIS

YCIEUHOTO
MaTepuagoB».

W3YYEHHUS

CIIETYFOIITIX

JIVCITATIIINH

«CtpoutenbHas

MexaHuka»; «ComnpoTHBIEHHE

KoMnerenunun odyuarouierocsi, popmupyemMbie B pe3yabTaTe 0CBOCHUS JUCHUNIMHBI
B nporiecce ocBoeHusT JaHHOW TUCIUATUINHBI Y CTYACHTa POPMHUPYIOTCS CIEAYIONNE KOMIETEHITUH:

YHUBEpCAIbHbIE

Ko kommereHmm

HanmenoBanue KOMIICTCHIIN

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIITNHN

VYKE-1

Crioco0eH UCIoab30BaTh 3HAHUSI
eCTeCTBeHHOHay‘-IHI)IX
JAUCITUIIIINH, HpI/IMeHHTB METOAbI
MaTeEMAaTHYECKOTO aHAJIN3a U
MOJICITUPOBAHUS, TCOPCTHYECKOTO
1 DKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS B IIOCTaBJIECHHBIX
3a7a4ax

3-VKE-1 3HaTh: OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYUYHBIX JIUCITUTIIVH,
METO/Ibl MATEMATHYECKOTO aHaIn3a 1
MOJICIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO UCCIICOBAHUS
V-VYKE-1 ymeTb: UCI0JIB30BaTh
MaTeMaTUYECKHE METOIbI B TEXHHYECKUX
MIPUIIOKEHHUSX, PACCUNTHIBATH OCHOBHBIC
YUCJIOBBIC XapPAKTEPUCTHKU CIyJalHbIX
BEJIMYWH, peIIaTh OCHOBHBIC 3a/1a41
MaTeMaTHYeCKOW CTaTUCTUKH; PeIiaTh
TUTIOBBIC PACUETHBIE 3a/Ia4l

B-YKE-1 Bnaners: MmeTtonamMu
MaTeMaTHYECKOro aHaJIu3a 1
MOJICIMPOBAHUS, METOJJAMHU PEIICHUS
3aJ1a4y aHAJIM3a U pacueTa XapaKTePUCTUK
(U3UYECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00pabOTKH
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, METOIaMU
paboTHI C MPHUKJIAJTHBIMU ITPOTPAMMHBIMHU
POIYKTaMH

obmenpodeccruoHaabHbIe

KO,[[ KOMIICTCHIIN U

HanMeHoBaHue KOMIIETEHITUN

I/IH,I[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIINH

OIIK-1

CrniocobeH pemaTb HpPUKIIAJHBIE
3ala4d CTPOUTEIBHOW OTpAaciH,
UCIIONIB3Ysl TEOPUI0 M METOMbI
(GyHJaMEHTAIbHBIX HAYK

3-OIIK-1 3HaTh: OCHOBBI TEOpHHM H
METOJI0B (PyHIaMEHTAIbHBIX HayK
V-OIIK-1 VYMerb: yMeTb OCYLIECTBIISATH

BEIOOD JUTSt penieHus 3a/aq
npodeccroHanbHOM JeSITETbHOCTH
b yHIaMeHTaTbHBIX 3aKOHOB,

OIMUChIBAOIIUX I/ISY‘{aCMHﬁ nponecc uimn
SABJICHUC, pPCIIAaTb MNPHUKIAAHBIC 3aJa4n
CTpOHTCHBHOﬁ oTpaciu, HCIIOJIb3Y
TCOPUIO U MCTOJbI (bYH,Z[aMCHTaHLHLIX

HayK
B-OIIK-1 Brnapners: HaBbIKaMM pELIEHUS




OPUKIAJHBIX 3a7a4  Npo(eCcCCHOHATBHOM
ACATCIIBHOCTH Ha OCHOBC TCOpUHM U
METOJI0B ()YHIAMEHTAJILHBIX HAYK

33}13‘{1/1 BOCIIMTAHUS, P€AIN3YEMBIC B paMKaX OCBOCHHUA TUCHUIIJIUHDBI

PECATBbHBIX IIPOU3BOJACTBCHHBIX

3a7a4;  TPOXOXKICHHS  depes
pa3HOOOpa3HbIC UTPOBEHIE,
TBOPYECKHE, (hecTuBasIbHBIC

dbopmbl, TpeOyromue  aHaiM3a
CJIO)KHOTO OOBEKTa, MOCTAHOBKH
OTHOCHTEJIBHO HETro
npeoOpa30BaTeNbHBIX 33734 s
UX ONITUMAIILHOTO PEIICHHUSI.

Co3nanne Hcnonb3oBanue BosJieuenune B
Hanpasnenue/ N
ycJ10BMii, BOCIIUTATEIbHOI0 NOTEHHAJIA PA3HOILIAHOBYIO
Heau .
olecreynBarOIMX y4eOHO# TMCIUIIIHHBI BHEY4eOHYI0 [1eiTeJIbHOCTh
[Ipodeccuonan | B-16 - | Ucionp3oBanue 1.Opranu3zanus Hay4HO-
BHOEC u | hopMHpOBaAHHE BOCIIHTATEIILHOTO noTenmuana | IPaKTH4eCKUX KOH(pEpeHIHi
TPYIOBOE KYJbTYpPbI JMCHHTUMH  mipodeccronansHoro | 4 BCTPET € BETyIMMH
BOCITUTaHHE HCCIIEIOBATENLCKO crenuaitucTaMu
. . | Momynss s popMHpOBaHUSA .
W W WHKEHepHOU OpennpusITHii  ropoja u
NeSITEIbHOCTH. WHACHCPHOTO  MBIIUICHUA | porenapamu aTOMHOU
MHKECHEPHOH KYNBTYPBI 33 CYET | grpacy.
NPaKTUYCCKUX CTYACHYECKHUX | 2. OpFaHI/ISaHI/ISI "
HCCIeI0BaHUI COBPEMEHHBIX | IIPOBEJICHHE PeIMETHBIX
MIPOU3BOJICTBEHHBIX cucrem; | OUMIManx W ydacTne B
MIPOEKTHOMN nesirenpHOCTH | KOHKYPCAX
podeccnoHaIbHOTO
CTYIEHTOB IO pa3paboTke U
MacTepCTBa.
ONTHMHM3AIMHA  TEXHONIOTHYECKUX | 3 yyaorve B eykeroHbIX

CTPOUTENBHBIX OTPSIOB

CrpyKTypa H coaep:kaHue Y4eOHOM 1M CIHUIIIMHBI
JlucuuminHa mpenoaaercs cTyaeHTaMm B 2-oM U 3-M cemectpax. OO01iast TpyJ0eMKOCTb TUCIUTUIMHBI
cocTapigeT 12 3aueTHBIX enuHUIE, 432 ak. Jaca.
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2 cemecTp
1 CTATHUKA YO1 30
1 OcHOBHBIE MOHSATHUS U AKCHOMBI cTaTuku. | 5 | 1 (- | - | 4
Cucrema cXOIsIIMXCS CUJL. 1511 (-4 ]10
3 |Teopwus map cuil. 5 -1 -14




4 |[lpuBenenue cucrembl cuia K uentpy.| 11| 1 - |10
VYcnoBust paBHOBECHS.
5 |Ilmockas cucrema cui. 17| 1 6 |10
6 |Tpenwue. 13| 1 418
7 |IIpocTpaHcTBEHHas CUCTEMA CHUIL. 22| 2 8 |12
8 |Lentp TsmKECTH. 13| 1 4|8
KUHEMATHUKA Y02 30
9 |KunemaTuka TOYKH. 12| 2 416
10 |IIpocreiimme nBwxeHUs TBepAoro Tena. | 12| 2 416
11 |[I1nockoe ABMKEHUE TBEPJOTO Tea. 18| 2 6 |10
12 |Cdepuueckoe aBmwKeHHE TBepAOTO Tema.| 7 | - 3|4
JIBukeHre CBOOOTHOTO TBEPJIOTO TElIa.
13 |CnoxxHOE TBHYKEHUE TOYKH. 18| 2 6 | 10
14 |CnoxHoe IBU)KEHHUE TBEPAOTO Tea. 12| - 2 110
Bua npome:kyTo4HO#M aTTecTAllUM 3aver ¢ 40
OIIEHKOM
180| 17 511|112 100
3 cemectp
JUHAMUKA YO3 30
15 |BBenenue B JIMHAMUKY. 3akousr| 5 | 1 -1 4
JTMHAMUKH.
16 |uddepennmnanpabie ypaBHeHus1| 13 | 1 48
JIBYDKEHUST CBOOOTHOM TOYKH.
17 |HecBobOoxHoe u otHocurenpHoe| 10 | 2 216
JIBYDKEHUS TOUKH.
18 |IIpsmosmHeliHbIe KOJIeOaHUs TOUKH. 24| 6 8 |10
19 |BBenmenue B JMHAMHKY MEXaHUYECKOU
cucteMbl. ['eomerpus macc. 6| 2 2|2
20 |Teopema o JBWXKEHHWHM ILeHTpa wMacc| 14| 2 4 | 8
CHCTEMBI.
21 |Teopembl 00 wu3MEHEeHHWHM KojudecTBa| 12 | 2 416
JBWDKCHUS.  MaTepUAILHOW  TOYKA U
CHCTEMBI.
22 |Teopembl 00 u3MEHEHMHM MoMmeHTa| 14 | 2 6|6
KOJIMYECTBA  JIBIDKEHHSI MaTepUAIbHOU
TOYKM W  KHHETHYECKOTO  MOMECHTa
MEXaHUYECKOM CHUCTEMBI.
23 |Teopema 00 H3MEHEHUM KUHETHYECKOH| 22 | 4 8 |10
SHEpPTruMu.
AHAJIMTUYECKASA JTUHAMUKA | 13| 2 4 | 7
24  |IIpunoxeHue oOIUX TEOPEM K AUHAMUKE VO4 30
TBEP/OTO Tea.
25 |[Ipuniun Jlanamb6epa. Meron| 14 | 2 4 | 8
KHMHETOCTATHUKH.
26 |(DnemeHTapHas Teopus yaapa. 14| - 4 110
27 |IIpuHIIUT BO3MOKHBIX TIEepEMEIICHHIA. 18| 2 6 |10
28 |OOuiee ypaBHEHHE JUHAMUKU. 16| 2 4110
29 |JuddepenumnansHbie ypaBHenusi| 10 | 2 4 |4

IBIJKEHUS CHUCTEMBI B  00O0OIIEHHBIX




KOoOopAuHaTax.

30 |Mamble konebaHug CcuCTEMBI OKOJIO| 5 | -
ITOJIOKCHUA yCTOﬁ‘IHBOI‘O paBHOBeCI/Iﬂ.

Bua npomesKyTo4HO# aTTecTanuu

IK3aMeH

40

144 32

64 |156

100

YO - YcrHbIi onipoc B popme codeceroBaHUS.

Conep:kanue JeKIHOHHOTO Kypca

TeMpbl JIeKIIUH.
Bonpocsl, oTpadarsiBaemMblie HA JeKIUH

Bcero
9aCOB

Y4yeoHO-

METOAUYIECCKOC

odecrmeuyeHue

1

2

3

2 cemecTp

OcHOBHbBIE MOHATHS M AKCHOMBI cTaTHKU. CHcTeMa cXoasIuXxcst
CHI.

1. OcHOBHBIEC TOHSATHS CTATHUKH.

2. AKCMOMEBI CTaTHKH U UX CIEICTBUSL.

OCHOBHEBIE BUJIBI CBSA3EH.

4. Tlonarue cucteMsl cxoasmmuxcs cui. [IpuBenenne cuctemsl
CXOJISIINXCS CUJI K PAaBHOACHCTBYIOIICH.

5. YciioBust paBHOBECUS CUCTEMBI CXOIAIIUXCS CHIL.

6. Teopema 0 paBHOBECHH TPEX HEMAPAJIEITbHBIX CHUIL.

3. CBs3u u peakiuu cBszeit. [[puHIMT 0CBOOOKIaEMOCTH OT CBSI3EH.

1,2,3,6

Teopus nap cui. IlpuBenenne cucreMbl CHJI K LIEHTPY.

1.ITapa cun. MoMeHT mapsI (Kak BEKTOD).

2. MoMeHT cujIbl OTHOCUTENIBHO LIEHTpPa (KaK BEKTOP).

3. Teopembl 00 SKBUBAJICHTHOCTHU U CJIOKEHUU AP U UX CIIEJICTBUS.
4. [IpuBeneHune MPOU3BOJIBLHON CUCTEMBI AP K MPOCTEUIIIEMY BUTY.
5. YcnoBust paBHOBECHS CUCTEMBI TIap.

6. [loHsTHE Ir1aBHOTO BEKTOPA U TJIABHOTO MOMEHTA CUCTEMBI CHII.
OcHoBHas Teopema ctaThku (Teopema Ilyanco o nmpuBeneHun
MIPOU3BOJILHOM CHCTEMBI CUJI K IAaHHOMY LIEHTPY). YacTHbIE ciyuan
MIPUBEACHUS CUCTEMBI CHIL.

7. YcnoBus paBHOBECHSI IPOU3BOIBLHONM CHCTEMBI CHII.

8. Teopema BaprHbOHa 0 MOMEHTE PABHOJICHCTBYIOLIEH.

1,2,3,6

ILnockas cucrema cuii. Tpenue.

1. MoMeHT cuiibl OTHOCUTENFHO TOYKH (Kak anreOpanyeckas
BEITUYMHA).

2. MoMeHT napsl (Kak ainredpanyeckasi BETUUNHA).
3. [lpuBeaeHune MIOCKON CUCTEMBI CUJI K IPOCTEHIIIEMY BHLY.

4. YcnoBusi paBHOBECHS INIOCKOM CUCTEMBI CHII. Y PaBHEHUS
paBHOBECHS MPOU3BOJILHOM MIIOCKOM CUCTEMBI CUIT (TpU (DOPMBI).

5. PaBHOBecHE ITpU HAIMYUU TPECHUSL.

1,2,3,6

IIpocTpaHcTBEHHAsI cCHCTEMA CHJL.

2. AHanuTu4eckoe oIpeJiesieHUe ITaBHOTO BEKTOPA U IJIaBHOTO
MOMEHTA IIPOCTPAHCTBEHHON CUCTEMBI CHUIL

3. YpaBHeHHUs paBHOBECHS MTPOU3BOJILHON MPOCTPAHCTBEHHOM
CUCTEMBI CUJL.

1. MoMeHT CHIIBI OTHOCUTEIBLHO OCU. B3aMMOCBs3b MOMEHTA CHUJIBI
OTHOCHUTEIBHO OCH M MOMEHTA CHJIbI OTHOCHTEIBHO TOUKH Ha 3TOM OCH.

1,2,3,6




4. Teopema BapuHboHa 0 MOMEHTE PaBHOICHCTBYIOIIEH
OTHOCHTEIIHO OCH.

LleHTp THAXKECTH

1. UenTp napamienbHbix cuil. QopMyIisl Ui paauyca-BeKTopa U
KOOPJIMHAT LIEHTPa NapalIeIbHbIX CUJL.

2. lleHTp TSHKECTH OJTHOPOJTHOTO Tela (00beMa, TUTOIIATH,
muann). LleHTp TspkecTH miockoi purypsl. LIeHTp TsokecTn THHUM.

3. MGTO[[I)I HaXO0XACHUA HCHTPA TAXKCCTH.

1,2,3,6

Kunemarnka TO4YKH.
1. ITpeamer v 3aga4n KUHEMATHKHU.
2. CrocoObl 3a1aHusl JBUKEHNS TOUKH.

3. CKOpOCTh U YCKOPEHHUE TOYKH MPU BEKTOPHOM CIIOCOOE 3a1aHus
nBukeHust. CKOpOCTh U YCKOPEHHE TOUKH MPU KOOPAUHATHOM
crioco6e 3a1aHus ABMKEHUS (B A€KapTOBBIX KoopanHaTax). CKopocTh
1 YCKOPCHHUE TOYKHU IIPpHU €CTCCTBCHHOM crioco0e 3aJaHuA IBUKCHU .

1,2,3,6

IIpocreiimme ABUKEHUS] TBEPAOIO TeJia.

1. IlocTynarenbHOE JBHKEHUE TBEPOTO Tena. Teopema o
IMOCTYyNaTCJIbHOM IBWXKCHUU. YPaBHeHI/Iﬂ MOCTYIATCIIBHOTO ABHKCHUS
TBEpOro Tena.

2. BpamarenbHoe IBUKEHHUE TBEPAOTO TEIa BOKPYT HEIMOIBUKHOMN
OCH. YpaBHEHHE BPAIIATEIBHOTO ABUKEHUS TEa.

3. YrioBas CKOPOCTb U yIII0BOE YCKOpPEHHUE Tena (KaK
anredpanvecKkue BeIUYHHbI). BEKTOpBI yrioBoi CKOPOCTH U YIIIOBOTO
YCKOpEHUS Tena.

4. CKopOoCTh M YCKOPEHUE TOUKH TBEPAOTO Teja, BPaIlatolerocs
BOKPYT HEMOJIBUKHON OCH. BEKTOpHBIE BBIpAXKEHUS OKPYKHOMN
CKOPOCTH, BPAIIaTEIbHOTO U LICHTPOCTPEMUTEIBHOIO YCKOPEHU.

1,2,3,6

Il10cKo0e ABUKEHHE TBEPAOIo TeJia.

1. CpoiicTBa IJIOCKOTO ABMKCHHS. Y paBHEHUS ABMKCHUS TIOCKOM
¢durypsl. PaznoskeHue mIoCcKOro IBMKEHUS Ha MOCTYIATeIbHOE
JIBUKEHHE BMECTE C IMOJIOCOM U BpallleHUE BOKPYT IOJIIOCA.

2. TeopeMa 0 CKOPOCTSIX TOUEK MJIOCKOM (DUTYPHI U €€ CIIEACTBHUS.

3. MrHoBeHHBIH HEHTp ckopocTei. CrocoObl HAXO0XKACHUS
MTHOBEHHOTO IIEHTpa cKkopocTel. OnpeiesieHue CKOpoCcTeil Touek
IJI0CKOU (DUTYPBI C TOMOIIIbIO MTHOBEHHOT'O IIEHTPa CKOPOCTEH.

4. Teopema 00 YCKOpPEHHSIX TOUEK TUIOCKOM Gurypsl. [lonstue o
MTHOBEHHOM IIEHTPE YCKOPEHUH.

1,2,3,6

CJ105kHO€ IBUKEHHE TOUYKH.
1. OTHOCUTENBHOE, TIEPEHOCHOE U A0COTIOTHOE ABUKCHHS TOUKH.
2. Teopema 0 CIIOKEHHH CKOPOCTEH.

3. Teopema o cnoxkenun yckopeHuii (reopema Kopuonuca),
KOPHOJHMCOBO YCKOPEHUE.

1,2,3,6

3 cemecTp

BBenenne B AMHAMHKY. 3aKOHBI AHHAMUKH.
JuddepenunanbHbie ypaBHeHHs IBHKCHUS] CBOOOIHOM TOYKH.

1. IlpeameT AMHAMMKH, OCHOBHBIE TMOHATUS M ONPEICICHUS. 3aKOHbI
nuHaMuKu (3akoHsl ["anunes-HproToHa). OCHOBHBIE 33/1a41 JJUHAMUKU.
OCHOBHBIE BUJIBI CUJL.

2. IudbdepennmansHbie ypaBHEHUS ABHKCHUS MaTepUaIbHOU

1,2,3,6




TOYKHU.

3. Pemenue nepBoii 3ajaun JTMHAMUKN TOUKU. Pelienne BTopoit
3a/1auy JUHAMHUKU TOYKU IIPU MPSIMOJMHENHOM JABMKEHUU (CITydau:
MMOCTOSIHHOM CHJIBL; CHJIBL, 3aBUCSILEN OT CKOPOCTH; CUJIbI, 3aBUCSAIIEH
OT I10JIOKEHUS TOUKH; CUJIbI, 3aBUCALLEH OT BpeMeHH ). EcTecTBeHHBIE
YPaBHEHUs JIBUKCHHS MaTEPUAIBHON TOUYKH.

4. Pemienue BTOpO# 3ajauy JUHAMUKY IPU KPUBOJIUHEIHOM
JIBAYKEHHH TOYKHU.

HeCB060IlHOC H OTHOCHUTCJIbHOC IBHKCHUSA TOYKH.

1. HecBoGoaHOE NBH)KEHUE TOYKH. J[BIKEHUE TOUKH IO 33JaHHOMN
HEMOABUKHON KPUBOM.

2. OTHOCHUTENBHOE JBMKEHHE TOUKH.
3. [loHsTHE NTEPEHOCHON U KOPUOIMCOBOM CUIT HHEPIIUH TOUKH.
4. BiusiHue BpaiieHusi 3eMJId Ha paBHOBECHE U JABH)KEHUE TEJL.

1,2,3,6

IIpsiMosiMHeliHbIe K0J1e0aHUS TOYKH.
1. CBoGoaHBIE KOJIEOAHNUS.

2. CBoOoiHbIE KOJIEOAHUS MTPU HATTMUMU TPEHUS CKOJIbKEHUSI.
CBoOo1HBIE KOJI€0aHUs TPU JTMHEWHO-BSA3KOM CONPOTHUBIICHUU.
Anepuoanueckoe ABMKEHUE TOUKH.

3. Boinyxaennble kosebanus. BelHyXIeHHbIE KOeOaHus Tpu
HaJIMYUU JTMHEHHO-BSI3KOTO CONPOTUBIIEHUS Cpeibl. ATIEpUOANYECKOe
JBUKEHHE TOUKH.

4. SIBnenue OueHui. SIBIeHNE pe3oHaHCA.

1,2,3,6

BBeneHue B IMHAMHUKY MeXaHM4eCKOM cucrembl. I'eomeTpust
Mmacc.

1. Mexanuyeckas cucrema. BHeniHue u BHyTpeHHue cuibl. CBOMCTBA
BHYTPEHHUX CHUJL.

2. IuddepenunansHbie ypaBHEHUS ABMXKEHUS cucTeMbl. Macca
CUCTEMBI.

3. LlenTp Macc cucreMbl. OnpenenaeHue KOOpANHAT LEHTPa Macc
MEXaHUYECKON CUCTEMBI.

4. MOMEHTBI UHEPLIMU CUCTEMBI U TBEPJOTO TeJIa OTHOCUTEIBHO OCH.
Pannyc nnepunn. Beruncienne MOMEHTOB MHEPIIUM IIPOCTEUILINX TEJl.
Teopema 0 MOMEHTaX UHEPLUU OTHOCUTEIIBHO MapajuieIbHbIX OCer
(Teopema I'tolirenca-IlIrelinepa). LleHTpoOES)KHBIE MOMEHTHI HHEPIIUH.

5. Dnnuncoua uHepuuu. ['1aBHbIE OCH U TJIaBHbIE MOMEHTBI
MHepUUU. Beruncienre MOMEHTa HHEpUUHU TBEPAOTO Tella
OTHOCHUTEIILHO IIPOU3BOJIbHOU OocH. [IoHsATHE O TeH30pe HHEPIUH.

1,2,3,6

TeopeMbl 00 H3MeHEeHUH KOJIHYECTBA IBHKEHHSI MaTepHaJIbHOI
TOYKH M CHCTEMBI.

1. KosinyecTBO JBM)KEHUSI MaT€PUATbHOM TOUKH.

2. DneMeHTapHBI UMITYJIbC CUIIbl. IMITyNbC MOCTOSSHHON U
nepeMeHHo# cuibl. Teopema 00 UMITyIbCe paBHOJIEHCTB YIOIIEH.

3. Teopema 00 H3MEHEHHH KOJINYECTBA ABMKEHUS TOUKH B
middepeHnnanbHON U KOHEYHOU popMax.

4. KonnvecTBO IBMKEHUSI MEXaHUYECKOH crcTeMbl. Teopema 00
M3MEHEHHH KOJINYECTBA JABUKEHHUS MEXaHUUECKOW CUCTEMBI B
middepennnanbHol U koHeuHOU opmax. CreacTBusl. 3aK0OH
COXpaHEeHHUs KOJIMYECTBA JABIKEHHSI MEXaHUUECKOM CUCTEMBI.

1,2,3,6

Teopembl 00 H3MEeHEHUN MOMEHTA KOJIUYeCTBA JIBUKEHHUSA
MaTepHAJIbHOH TOYKHM U KHHETHYECKOT0 MOMEHTA MeXaHU4eCKOi
CHCTEMBI.

1,2,3,6




1. MomeHT KonMuecTBa ABWKEHUS MaTepUaIbHOU TOUKU
OTHOCHUTEJILHO LIEHTPA U OTHOCHUTEIIBHO OCH.

2.  Teopema 06 M3MEHEHUH MOMEHTA KOJIMYECTBA JIBUKCHUS

MaTepPUATbHON TOUKH.

3. Kunernuecknii MOMEHT MEXaHUYECKON CUCTEMBI OTHOCHTEIIBHO

LIEHTPA U OTHOCHUTEJIBHO OCH.

4.  Teopema 00 U3MCHCHUH KHHETHYECKOTO MOMEHTA

MeXaHU4eCcKol cuctemMbl. CieCcTBUS.

Teopema 00 n3MeHeHNHM KHHETHYECKOI JHEPrUH.

1. PaGoTa mocrosiHHO# cmitbl. PaboTta mepemenHol cuiibl. Pabora
cwiibl TspKkecTu. PaboTa cuibl ynpyroctu. Pabota mocTOsIHHOM CHIIBI
TpeHus. MOIHOCTb.

2. Kunernueckasi sHeprusi MarepuanbHoil Touku. Teopema 00
M3MEHEHUH KNHETUYECKOW SHEPTHH MaTepHallbHOM TOUKH B
i depeHnanbHON 1 KOHEUHOH popmax.

3. Kunernueckas sHEprusi MEXaHUYECKOW CUCTeMbl. Brrunciienue
KMHETUYECKOM 3HEPruu TBEPJOTro Tea B Pa3INYHBIX CIIydasX ero
JIBUKECHHUSI.

4. PaboTa 1 MOILITHOCTb CHUJI, TPUJIO’KEHHBIX K TBEPAOMY Tely, IIPH
MOCTYNAaTEeIbHOM U BpallaTeJIbHOM JIBIKEHHX Tena. PaboTa cui
TSYKECTH MEXaHUYECKOM CHUCTeMbI M TBeporo Tena. Pabora
BHYTPEHHHUX CHJI TBEPJOTO Tea.

5. Teopema 00 N3MEHEHHH KHHETUYECKON PHEPTUN MEXaHUIECKON
CUCTEMBL.

6. [loTenumanbHas SHEpPrus. 3aKOH COXPAHEHUS MOJTHON
MEXaHUYECKOM SHEPTUU CUCTEMBI.

1,2,3,6

IIpuiioxeHne 001IMX TeOpeM K TUHHAMUKE TBEPAOI0 TeJia.

1. IuddepeHnmnanbabie ypaBHEHUS TIOCTYNATEIBHOTO ABHKCHHS
TBEPJIOTO Tela.

2. IuddepennuanbHoe ypaBHEHHE BPAIIATSILHOTO JIBHKCHHS
TBEPJIOTO TeJIa BOKPYT HETIOABHKHON OCH.

3. Iuddepennmanbubie ypaBHEHUS TIOCKOTO JBHXCHHS TBEPOTO
Tena.

4. Iuddepenunanbapie ypaBHEHUS CHEPUISCKOTO ABUKEHUS
TBEPJIOTO Tea.

5. nddepeHnmanbabie ypaBHEHHS IBHKEHHS CBOOOIHOTO TBEPIOTO
Tena.

1,2,3

Mpunoun Janambéepa. MeToa KMHETOCTATHKH.

1. Cuia vHepIUMY MaTepuaibHOU TOUYKHU. [{eHTpoOexHas u
KacaTesbHasi COCTABIISIOLINE CUIIBI MHEPLIUM TOUKH.

2. [Mpunanun [{anamOepa i TOUKH U MEXaHUYECKON CUCTEMBI.

3. [IpuBenenue cuil HHEPLIMU TOYEK TBEPJIOTO TeJA K
npocreieMy BUAY (TIaBHBIA BEKTOP U TTIaBHBIM MOMEHT CHJI
WHEPIIHH).

4, JlnHamuyeckue peakluu, JeMCTBYIOIKE HA OCh BPALAIOIIETOCs
Tena.

1,2,3

IIpuHIMN BO3MOKHBIX NIepeMeleHH M.
1. Cesi3u 1 ux ypaBHenus. Kiaccuduxanus csizeil.

2. Bo3moxHBI€ (BUPTYaTbHBIC) IEPEMEIIEHUS TOJIOHOMHOM CHUCTEMBI.
UYucno creneHeit cBOOO Il TOIOHOMHOM CHCTEMBI.

3. HpI/IHI_[I/IH BO3MOJXHBIX HCpCMCH.IGHHfI.

1,2,3




OO0u1ee ypaBHeHHe TUHAMHKH.

1.  IlpuHUuMO BO3MOXHBIX IEPEMELICHUN B CIy4ae IBUKCHUS
CHCTEMBI.

2. OO1ee ypaBHEHHE TUHAMUKU.

3. O06006meHHbIE KOOPIMHATHI U 0000LICHHBIE CKOPOCTH
MEXaHUYECKON CUCTEMBI.

4.  O6o6menHble cuibl. O0mIee ypaBHEHHE TUHAMUKA B
0000IIEHHBIX CHJIax. Y CIIOBHUS paBHOBECHS B 000OIIIEHHBIX
KOOpAMHATAX.

1,2,3

JuddepenunanbHble ypaBHeHHs IBUKEHUS] CHCTEMbI B
00001IEHHBIX KOOPAMHATAX.

1. JuddepeHunanbHble ypaBHEHUS ABUKEHNS MEXaHUYECKOM
CUCTEMBI B 0000IIIEeHHBIX KoopauHaTax (ypaBHeHus Jlarpanika
BTOPOTO poa).

2. Kunetnueckuii moTeHmal.

3. VHTerpan sHepruu ¥ MUKINYECKUE KOOPIUHATHI.

1,2,3

IlepeyeHb MPpaAKTHYECKUX 3AHATHI

Tema npakTu4yeckoro 3ausitusi. Bonpocasl,
oTpadaTbiBaeMble HA MPAKTHY€CKOM 3aHATUH

Bcero
4acoB

YueoHo-
MeTOANYEeCKoe
odecreueHue

1

2

3

2 cemecTp

Cucrema cxoasmmxesi cuil. PaBHoBecHe Tena, HaXoAsIIerocs moj
NEeCTBHEM CUCTEMBI CXOsuxcs cuil. Pacyer pepm MeTo10M BhIpe3aHust
y3JI0B.

4,5,7,8

Iliiockas cucrema cuii. PaBHoBecue peiuara. MOMEHT CHJIBI
OTHOCHUTENBHO TOYKU. OnpenesieHre peakifii orop TBEPAOro Tea,
HaXxOJIAIIErocs o1 ACHCTBUEM IMPOU3BOJIBLHOM INIOCKON CUCTEMBI CHIL
Teopema Bapunbona. OnpeziesieHne peakiuii ornop U BHYTPEHHHUX
peakiuii cucteM Tei (COCTaBHBIX KOHCTPYKITHIA).

4,5,7,8

TpeHHe..PaBHOBCCI/IC TCJIa U CUCTEM TCJI IIPU YUCTC TPCHUA CKOJIbXKCHUS.
PaBHOBecHe Tela Ha HAaKJIOHHOM INTIOCKOCTH. PaBHOBecue
HUJIMHAPUYCCKUX U C(I)epI/I‘leCKI/IX TBCPABIX TCII IPHU HAJIMUUH TPCHUS
KauCHUA. COHpOTI/IBJ'IeHI/Ie INEPCKATBIBAHUIO.

4,5,7,8

IIpocTpancTBennas cucrema cuil. OpenencHye IrI1aBHOro BEKTOpa U
IJIABHOTO MOMEHTA CUCTEMBI CUIL. lIpuBeneHre CUCTEMBI CUII K JAHHOMY
LneHTpy. [IpuBeneHne cucTeMsl CUIl K IIpocTeniiemMy Buy. PaBHosecue
TBEPJBIX TEJI U CUCTEM TEJI MO IEHCTBUEM IIPOU3BOJIBHON
IIPOCTPAHCTBEHHOM CHCTEMBI CHJl. ONpeeIeHUE ONIOPHBIX U BHYTPEHHUX
peakuuii.

4,5,7,8

HeHTp THAXKECTU. OHpC,Z[CJ'IeHI/Ie MMOJIOKCHUA LCHTPA TAKCCTH TBEPABIX
TCJI METOJ0M pa36I/ICHI/I}I U MCTOAOM OTpULATCIILHBIX BECOB.

4,5,7,8

KunemaTnka Touku. OnpeneneHue TpaekTOpUn, CKOPOCTH U
YCKOpPEHUS TOUKH IO 3alaHHBIM ypaBHEHUsM €€ nBrkeHud. OnpeneneHue
CKOPOCTH M YCKOPEHUS TOUYKH MPH €CTECTBEHHOM Crioco0e 3a1aHus eé
JIBUKECHMUSI.

4,5,7,8




IIpocreiimme nBH:KeHUs1 TBepaoro tena. OnpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK BPAILATEIBHOIO ABUKEHUS TBEPIAOTO
tena. OnpeneneHue CKOpOCTEN U YCKOPEHUH TOUYEK Tesa MpH
BpalaTeabHOM JABIKeHUHU. [IpeoOpazoBaHme NpOCTEHIINX JBIKEHUI
TBEPAOIO TeNa.

4,5,7,8

IInockoe nBuKeHMe TBepAOro Teja. OnpeeneHue CKopocTel u
YCKOPEHHUI TOYEK TBEPAOTO Teja IMPH IIOCKOM JABHKEHUH. [11aHbl
CKOpPOCTEW M YCKOPEHUH. MIHOBEHHBIN LIEHTP CKOPOCTEl. MTHOBEHHBIN
LIEHTP YCKOPEHHU.

4,5,7,8

Cdepnueckoe 1Bu:KeHHE TBepA0ro Teqaa. MccienoBanne
cepudeckoro IBMKEHUS TBepAOTo Tena. [IpocTpancTBeHHas opueHTanus
Tena, yribl Diepa.

4,5,7,8

Ci0xHO€e IBUKeHHe TOYKH. YPaBHEHUS JBUKEHUS U TPACKTOPHS
TOYKH MPU CJI0KHOM JBIKeHUU. CroxeHue ckopocteil Touku. CioxeHue
yCKOpCHI/Iﬁ TOYKHU IMPU MEPECHOCHOM IMOCTYINATCIIbHOM ABHUKCHUH.
CrnosxeHue YCKOpEeHUH TOUYKHU IIPH MEPEHOCHOM BpaIllaTeIbHOM JIBUKEHUH.

4,5,7,8

CroxxHoe 1BHKeHUEe TBepAOro Tena. CloKeHue MoCTynaTelbHbIX
NBrKeHHN. ClI0KEHNE BpallleHU TBEPIOTO TeJla BOKPYT MMapauIeIbHbBIX
oceil. MccrnenoBanue qBMKeHUs MJIaHETAPHBIX U T (epeHIInaTbHBIX
3y0uaThIX MEXaHU3MOB C IIMJIMHIPUYECKUMU KOJIECAMHU.

4,5,7,8

3 cemecTtp

IIpsimasi u oOpaTHasi 3a1a4u AMHAMMKH TOYKHU. OTIpeelIeHne CHII 10
3aJaHHOMY JBMKEHHUIO. OnpeeneHne NapaMeTpoB MPSMOJIUHERHOTO
JIBMDKEHUS TOUKHU IO 33JJaHHBIM CHJIaM (TP NTOCTOSIHHOM cuiie; IpH CUJle,
3aBUCSILEH TOJIBKO OT BPEMEHH; IIPH CHJIE, 3aBUCSILEN TOJIBKO OT
TI0JIO’KEHUS TOYKH; TIPH CHJIE, 3aBUCAIICH TOJIBKO OT BPEMEHH ).
Onpenenenne napaMeTpoB KPUBOIMHEWHOTO ABHKEHUS TOUKH IO
3aJaHHBIM CHJIAM.

4,5,7,8

HecBo0OoaHoOe M 0THOCHTEJIBLHOE ABHKEeHHS TOUYKH. COCTaBJIeHHUE U
pemenue auddepeHIMaIbHbIX YPAaBHCHUH ABMKCHHUS TOUKH B CIIydae
HECBOOOIHOTO U OTHOCUTEIBLHOTO JBUKEHUSL.

4,5,7,8

IIpsimosiuHeliHbIe KoJIeOaHus TOYKH. CBOOOTHBIC HE3aTyXaOIINE
kojebanus. CBOOOIHBIE 3aTyXarouiue Koyiebanus. BeinyxaeHHbie
koJsiebanust. Ciyuaii pe3oHaHca.

4,5,7,8

I'eomeTpust macc. Onpenenenne NoJ0KeHHs [IEHTpa Mace
MEXaHU4eCKOM cucteMbl. OnpeneseHue MOMEHTOB UHEPLIMM TBEPABIX TEII.
[Ipumenenue Teopemsl [1oitrenca-1lteiinepa.

4,5,7,8

Teopema o ABUKeHMHU LEHTPa Macc cucTeMbl. [I[pumeHeHne TeopeMsl
0 IBHMKEHUH LIEHTPA MACC K UCCIICJOBAHUIO IBIXKEHUSI MEXaHUYECKOM
CUCTEMBI U TBEPJIOTO TeJa.

Teopembl 00 H3MEHEHNH KOJINYECTBA ABHKEHHS MATEPHAIbLHOM
TOYKH M cHcTeMbl. TeopeMa 00 U3MEHEHUH KOJIUYECTBA IBUKEHHS
MaTepuaibHOU ToukH. [IpuMeHeHre TeopeMbl 00 U3MEHEHNUHU KOJMYECTBa
JBYKEHMSI K MCCIIEIOBAHUIO JBM)KEHHSI MEXaHUUECKON CUCTEMBI U
TBeporo tena. JuddepennuansHoe ypaBHEHHE TOCTYNATEIbHOTO
JIBYKEHUSI.

4,5,7,8

Teopembl 00 H3MEeHEHUN MOMEHTA KOJIUYeCTBA IBUKEHHUSA
MaTepHAJIbHONH TOYKHM U KHHETHYECKOT0 MOMEHTA MeXaHU4eCKOi
cucrembl. Teopema 00 U3MEHEHUU MOMEHTA KOJIMYECTBA BUKCHHS
MaTepuanbHOU Touku. [IpuMenenne TeopemMbl 00 U3MEHEHU U
KWHETHYECKOI0 MOMEHTA K MCCIICIOBAHHUIO JBMKEHUS MEXaHUUECKOM
CUCTeMBI U TBepaoro Tena. AuddepeHinanbHoe ypaBHEHUE BpaleHUS
TBEPJIOTO TeJa BOKPYT HEMOJIBHXKHON OCH.

4,5,7,8




Teopema 00 n3MeHeHNHM KHHETHYECKOI IJHEPruM cucTeMbl. TeopeMa
00 M3MEHEHNN KUHETUYECKOI SHEPruH MaTepHaTbHONW TOYKH. MOIITHOCTb.
Kunetndeckast sHEPryst TBEPAOTO TENa B PA3JIMYHBIX CIy4asX €ro
nBrKeHMs. PaboTa 1 MOLTHOCTD CHUJI, IPUJIOKEHHBIX K TBEPIOMY TEIY,
[IpY IIOCTYIIATEIIbHOM M BPAILATEIbHOM ABWXKEHUSAX Tena. [Ipumenenne
TEOPEMbI 00 U3MEHEHUH KMHETUYECKON HEPruu K UCCIIEOBAHUIO
JIBHYKCHHSI MEXaHUYECKOM CHCTEMBI ¥ TBEPAOTO TeNa.

4,5,7,8

IIpuioxxkenue o0IKX TeopeM K THHAMHKE TBEP0Io TeJia.
CocraBneHue 1 HHTETprpoBaHue AU HepeHnaTbHBIX YPaBHEHUN
MOCTYIATELHOTO, BPALIATEIHLHOTO M IUIOCKOTO JABMXKEHUI TBEPJIOTO Tea.

4,5,7,8

Hpunuun Janamoepa. Meroa kuHerocTaTuku. [Ipumenenue
npuHnuna Jlanambepa K uccie0BaHUIO IBUKEHUS TOUKU. Meton
KMHETOCTaTUKH JUIsl MaTepuasibHOM Touku. OnpeaeneHue raiaBHoro
BEKTOPA U TNIABHOTO MOMEHTA CHJI MHEPLIMU MAaTEPUAIILHOTO Tea B
Pa3JIMYHBIX CIy4asx ero ABWKEHUsA. MeTox KHUHETOCTATUKY JJIs
MeXaHU4YecKoil cucteMbl. OrpeseneHre TMHaMHUUECKUX peakiuit
ITOJIIMITHUKOB BPAIIAIOIIETOCs Tea.

4,5,7,8

JyieMeHTapHAasi Teopus yaapa. JleiicTBue yaapHOil CUJIbI Ha
MaTepuaibHyI0 TOUKy. [IpsmMoli ieHTpabHbIN yaap AByx Tein. [eiictBue
YAApHBIX CWJI Ha TBEPJOE TEJI0, UMEIOIIEE HETOIBUKHYIO OCh BPA|CHUSI.

4,5,7,8

IIpuHIUN BO3MOKHBIX NepeMeleHnil. CBs3HM U UX YPaBHEHUS.
Knaccudukanus cszeil. BosmoxHble (BUPTyalbHbIE) TEpEMELEHUS
rOJIOHOMHOM cucTeMbl. UHcio creneHe ¢cBoOO LI TOJIOHOMHOM CHCTEMBI.
[IpuHIIUTT BO3MOXKHBIX NepemenieHuil. OnpeneneHrne COOTHOIICHHUI
MEXy CHJIaMU B MexaHn3Max. OnpeeneHre ypaBHOBEIINBAOIINX CHJT
MexaHU3MOB. [[pruMeHeHne NprHINIAa BO3MOKHBIX ITIEpEMEIIEHNN K
OTNIPEACIICHUIO PEAKIIUI OMOP COCTABHOM KOHCTPYKIIHH.

4,5,7,8

OO6u1ee ypaBHenne auHamMuku. OnpenencHue 0000IMICHHBIX CHIT
WHEPIIUHN B CUCTEMaX C OJTHOW M IBYMsI CTeNeHsIMH cBOOOAbI. [IpruMeHeHme
00IIero ypaBHEHUS IMHAMHKH K HCCIICIOBAHUIO JIBHKCHHSI MEXaHUYECKOM
CHCTEMBI C OJTHOM cTeneHbio cB000 bl [IpuMeHeHne o01ero ypaBHeHUs
JTMHAMUKH JIJIS1 ONIPE/ICIICHHs BHEITHUX BO3JICHCTBUI M TapaMETPOB
MEXaHHUYECKOW CUCTEMBI.

4,5,7,8

JAnddepennuanbubie ypaBHeHUS IBUKEHUSI CUCTEMbI B
00001IIeHHBIX KOOpAMHATaX. BE100p 0000IIEHHBIX KOOPIUHAT
MeXaHU4YeCcKoil cucteMbl. OrnpeneneHne 00001EeHHBIX CUII CUCTEMBI C
0JIHO¥1 cTerneHbIo cB0OoAbl. OnpeseneHue 0000IIEHHBIX CUJI CUCTEMBI C
JBYMsI CTeIIeHsIME cB0001b1. [IpuMeHeHne ypaBHeHus Jlarpamka BTOPOro
poJia JUTsk UCCIICAOBAHUS TBUYKCHUSI MEXaHUYECKON CUCTEMBI C OJTHOM
cTerneHbo cBo00Ib1. [I[puMeHenue ypaBHeHuii Jlarpanka BTOporo poja
JUTSL UCCTICTIOBAHMS JBYDKCHHSI MEXaHUYECKOM CUCTEMBI C JIBYMSI
CTETIEHSIMH CBOOO/TBI.

4,5,7,8

Ilepedyenns 1a00paTOPHBIX PAdOT - He MPELYCMOTPEHbI Y4eOHbIM IJIAHOM

3aganus 119 caMOCTOATEIbHON padoThl CTY/ICHTOB

Beero Y4edHO-
Bonpocs! 1711 caMOCTOSTEIBLHOTO H3YYeHus (3a1aHusl) MEeTOANYeCKoe
1acos odecmeyeHue
1 2 3

2 cemecTp




Pazgen 1. CTATUKA

OcHOBHbBIE IOHATHS M AKCHOMBI CTATHKH.

Teopemuueckue 6onpocwi.

[Ipeamer cratuku. OcHOBHBIE NOHATHUS CTaTUKUA. OCHOBHBIE 3a7a41
craTukd. AKCHOMBI cTaTUKU. OCHOBHEBIE BUJBI CBSI3EH.

1,2,3,6

Cucrema cXoasilIUXCS CHIL.

Teopemuueckue 6onpocbi.

[TonsiTue cuctembl cXoaaIuxcsa cuil. PaBHOIEHCTBYIOIAs CXOAIIUXCS
cwi. ['eomeTpruyeckuii u anredpandeckuii Ciocod onpeIeICHHs
PaBHOAEHCTBYIOIICH. Y CIOBUS pPABHOBECHS CUCTEMbBI CXOISAIIMUXCS CHII B
anreOpandeckoit u reomerpudeckoit popmax. Teopema o paBHOBECHH TpeX
HeMapaJUIeIbHBIX CHJL.

Pewenue 3aoau.

PaBHOBeCHE TBEpIBIX TEN MO JEHCTBUEM IIOCKOW CUCTEMBI
cxosmuxcs cuil. Onpeenenne onopHbIX peakiuii. PacueT miockoi
(hepMBbI METOJIOM BBIpE3aHusl y3JI0B. PaBHOBECHE TBEPIBIX TEJ MO/
JNENCTBUEM MPOCTPAHCTBEHHOM CHCTEMBI CXOIALIUXCS CHIL

10

1,2,3,6

4,5,7,8

Teopus nmap cuJ.

Teopemuueckue gonpocbi.

CrnosxeHue IByX MapajuiesIbHbIX CHII (TPUBEAIECHUE K
PaBHOJICHCTBYIOIIIEH ).

[Tapa cun. MoMeHT mapsI (kak BEKTOp). MOMEHT CHIIBI OTHOCHTEIIBHO
1eHTpa (Kak BeKTop). B3aumMocBsI3b MOMEHTa apbl © MOMEHTOB CHJT TTaphl
OTHOCHUTEJILHO NMPOU3BOJIbHOM TOUKH. TeopeMbl 00 SKBUBAJIEGHTHOCTU U
CJIO’KEHUH Map U ux caeacTtus. [IpuBenenne npou3BoIbHOM CUCTEMBI ITAp
K IPOCTEHIIIEMY BUY. Y CJIOBHSI pABHOBECHSI CUCTEMBI Iap.

1,2,3,6

IIpuBeneHue cucTeMbl CHJI K LIEHTPY. Y CJIOBUS PABHOBECHSI.

Teopemuueckue 6onpocai.

Jlemma o napanienbHOM nepenoce cuiibl. [loHsiTHE T1aBHOTO BEKTOpa U
rJIaBHOT'O MOMEHTa CUCTeMbI ciil. OCHOBHAsI TeOpeMa CTaTUKH (Teopema
[lyaHco o nmpuBeAEHUU MTPOU3BOJILHON CUCTEMBI CHII K TAHHOMY LIEHTDY).
UYacTHble ciydau MPUBEICHUS CUCTEMBbI CUJI. Y CJIOBHSI PABHOBECHS
MIPOM3BOJILHOM cucTeMbl cuil. Teopema BapuHboHa 0 MOMEHTE
PaBHOACHCTBYIOIIECH.

10

1,2,3,6

IInockas cucrema cuJI.

Teopemuueckue 60npochwi.

MOMEHT criIbl OTHOCUTENBHO TOUKH (KaK anreOpanyeckas BEJIMUUHA).
MoMeHT napsbl (Kak aiaredpanueckas BenuunHa). [IpuBenenune miockoi
CUCTEMBI CHJI K IIPOCTEHIIIEMY BUAY. Y CIOBHUS PAaBHOBECUS IIJIOCKON
CUCTEMBI CHJI. Y paBHEHUsI PaBHOBECHS ITPOU3BOJILHON MJIOCKOM CUCTEMBI
cui (Tpu

¢dopmbl). CTaTHUECKHU OIpeeIMMbIe M CTATHUECKH HEOTIpEIeNUMbIe
CUCTEMBI TeJI. Y CIIOBHS PABHOBECHS pblUara. Y CTOM4MBOCTb TeJIa IIPU
onpokusiBaHum. Koadduiment ycroitunsocru.

Pewenue 3aoau.

PaBHOBecue TBEpABIX TEII O IEHCTBUEM IIPOU3BOJIBHOM INIOCKOU
cucteMsl ciil. PaBHOBecue cuctem Teil. OnpeeneHne BHyTPEHHUX
peakuuii. OnpeseneHne ONopHbIX peakuuil. Pacuer mnockoit (epMel
MeTo oM ceueHuii (Purrepa). PaBHoBecue poruara. [Ipoepka
YCTOWUYMBOCTH TBEPAOTO TEJIA IIPU ACUCTBUU ONPOKUIBIBAIOLIEH
Harpys3KkH, onpejenenue Ko3puireHTa yCToHuuBOCTH.

10

1,2,3,6

4,5,7,8

Tpenne.

Teopemuueckue 60npochwi.

3aKOHBI TPEHUS CKOJIbKEHUS. PaBHOBECHE TeNa IPU HATUYUH TPEHUS
CKOJIbXKEHUS. YTOJ TPEHUs, KOHYC TpeHUs. PaBHOBecue Tena npyu HalIu4uu
TPCHUA KAaYCHMU. PaBHOBecHe TBCPABIX TCJI IPHU HAJIUMYNUU TPCHUA rHOKUX

1,2,3,6




ten. Gopmyna Ditnepa.

Pewenue 3aoau.

PaBHOBecue Tena u cucteM Tel NpH y4eTe TPEHUSI CKOJIbKEHUS.
PaBpHOBecHe Tela Ha HAKJIOHHOM INIOCKOCTH. PaBHOBEecHue
[WIAHAPUYECKUX U C(PepUIECKIX TBEPBIX TEJI MIPH HATMYUU TPESHUS
kaueHusi. COnpoTUBIIEHUE TTEPEKATHIBAHUIO.

4,5,7,8

IIpocTpancTBEeHHAs CHCTEMA CHJL

Teopemuueckue 60npochwi.

MOMEHT CuiIbl OTHOCUTENIBHO OCH. B3anMMOCBSI3b MOMEHTA CUJIBI
OTHOCHUTEIILHO OCH U MOMEHTA CUJIbI OTHOCUTEIIBHO TOYKH HA 3TOM OCH.
AHaIMTUYECKOE OIIPEIEIICHUE TJIABHOTO BEKTOPA U IJIaBHOTO MOMEHTA
MIPOCTPAHCTBEHHOW CHCTEMBI CUJI. Y PAaBHEHMS PABHOBECHS IIPOU3BOJIBHOM
IIPOCTPAHCTBEHHOM cucTeMbl cuil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJICHCTBYIOLIEH OTHOCHUTEIIBHO OCH.

Pewenue 3aoau.

Omnpenenenre TIaBHOTO BEKTOPA U IJIaBHOTO MOMEHTA CUCTEMBI CHII.
[IpuBeneHne cucTeMsl CUII K JAHHOMY LIeHTpY. IIpuBenenue cucrtemsl cui
K IpocTennemMy Buay. PaBHoBecHe TBEPIBIX TEN U CUCTEM TeJI TIOJT
JENCTBHEM MPOU3BOJIBHOM MPOCTPAHCTBEHHOM CUCTEMBI CHJL.
OrnpeneneHre ONMOPHBIX U BHYTPEHHUX peakiuil. PaBHOBecHe 4aCTUYHO
3aKPEIUICHHBIX TBEPABIX TEIL.

12

1,2,3,6

4,5,7,8

LeHTp TAXKECTH.

Teopemuueckue 60npochwi.

LenTp mapanienbHbix cuit. Qopmysbl Ui paanyca-BeKTopa u
KOOpPJMHAT LIEHTpPa MapaljiesIbHbIX CHII. PaBHOAGHCTBYIOIIAs CUJT TSKECTH
TBepAoro tena. Llentp Tsxkectu TBepaoro tena. LlenTp Tsokectu
OJIHOPOJTHOTO Tena (00bema, TIomaau, JHHUK). LIeHTp TSKEeCTH TIoCKon
¢burypsl. LlenTp Tsokectr muHUKA. MeTOIbI HAX0XKACHUS LIEHTPA TAKECTH.
Haxosxienne neHTpoB TskecTu npocrermux Guryp. CrocoOs
HAXO0XICHUS LIEHTPOB TSHKECTU TeJl (MHTETPUPOBaHKUE, CUMMETPHUS,
pazOueHue, ToTmoJHEeHHE (CIIOCO0 «OTPHUIATEIPHBIX» BECOB),
IKCIIEPUMEHTAIILHBIN CIIOCO0).

Pewenue 3aoau.

Omnpenenenre MoJIOKEHUS HEHTPA TSKECTH OJHOPOIHBIX TBEPABIX T
pa3IMYHBIMU CIIOCO0AMHU.

1,2,3,6

4,5,7,8

Pa3znen 2. KUHEMATHUKA

KunemaTnka TOYKH.

Teopemuueckue 6onpocwi.

[Ipeamer u 3agaun kuHeMaTuku. CriocoObl 3aaHUs ABUKEHUS TOUKH.
CKOpOCTh U YCKOpPEHHE TOUKH IPU BEKTOPHOM crioco0e 3aaHus
nsuxenus. ['ogorpad ckopoctu Touku. CKOPOCTh M YCKOPEHUE TOUKU MIPH
KOOPJIUHATHOM CIOCc00€ 3a/laHus ABMKEHUS (B I€KaPTOBBIX
KoopauHaTax). EcTecTBeHHBIN TpeXrpaHHHK, €CTECTBEHHBIE
KOOpAMHATHBIE OCH. LIeHTp u paanyc KpuBU3HBI TpaeKTopuu. CKOpOCTh U
YCKOpPEHUE TOYKU TIPU €CTECTBEHHOM CIIOC00€ 3aJaHusl ABHKEHUSI.
UacTHble ciydan IBWKEHUS TOUKU. ['paduku ABMKEHUS, TyTH, CKOPOCTH
1 YCKOPEHUS TOUKH.

Pewenue 3a0au.

UccnepoBanue npsMOJIMHEMHOTO BUXKEHUS TOUKH. ccnenoBanue
KPUBOJMHEWHOTO JIBIDKEHUS TOUKH (OTMpeIeIeHHEe TPACKTOPUH, CKOPOCTH
U YCKOpEeHHUs, rojgorpada CKOpOCTH) MPU BEKTOPHOM, KOOPAUHATHOM U
eCTECTBEHHOM CITI0c00ax 3aJaHusl IBHUKEHUS TOUKH.

1,2,3,6

4,5,7,8

IIpocreiimme IBUKEHUS TBEPAOIO TeJia.

Teopemuueckue 60npochwi.

ITocrynarensHOE ABHYKEHUE TBEPAOTO Teila. Teopema 0 mocTynareIbHOM
JBUKCHUU. ypaBHGHI/I}I TMOCTYINATCIIbHOTO ABHUKCHHUA TBCPAOT'0 TCJIA.

1,2,3,6




BpamarensHoe I1BM>KEHHUE TBEPAOTO Tela BOKPYT HENOABMKHOU OCH.
YpaBHEHHE BpaIlaTEIbHOTO JABHXKEHUS TeJa. YTJI0Bask CKOPOCTh U
VTII0OBO€ YCKOpPEHUE Tena (Kak anredpandeckue BenuanHbl). CKOpOCTh U
YCKOPEHHE TOYKHU TBEPAOTO Tela, BPALAIOIIEr0Cs BOKPYI HENOABMKHOM
OCH. BEKTOopsI yriioBoil CKOPOCTH U YIJIOBOIO YCKOPEHUS Tea.
BekTopHbI€ BEIpaXKEHUS OKPYKHOM CKOPOCTH, BPAILATEIBHOIO U
LIEHTPOCTPEMUTEIBHOIO YCKOPEHM. HacTHBIE cilydan BpalaTeabHOrO
NBUKEHMS TeJa (PaBHOMEPHOE U PABHOIIEPEMEHHOE BPALICHUE).

Pewenue 3aoau.

Onpenenenrne KUHEMaTHYECKUX TapaMETPOB MOCTYNATEIbHOTO
JBHKEHHUS TBEPIOTo Teua. MecnenoBanue BpalareaIbHOTO JBUKEHUS
TBEPAOrO Tela BOKPYT HEMoABMKHOMN ocH. [Ipeobpa3zoBanue npocTenmx
JBHKEHHUN TBepaoro teina. [lepenaTounbie MEXaHU3MBI.

4,5,7,8

IInockoe nBUKEeHHE TBEPAOIO TeJiA.

Teopemuueckue 6onpocbi.

CBO#ICTBA TUIOCKOTO JIBMKEHUSI. Y PaBHEHHMSI IBHXKCHUSI TUIOCKOM
¢urypsl. PaznoxxeHne miockoro IBMKEHHUS Ha MOCTYIMATEIbHOE ABMKCHUE
BMECTE C TMOJIOCOM U BpallleHue BOKpPYT mouoca. Teopema o CKOpocTsx
TOYEK IIIOCKOH (purypsl u e€ ciefacTBusl. MTHOBEHHBIHN LIEHTP CKOPOCTEH.
CriocoObl HaXOXKIEHUsI MTHOBEHHOTO TIeHTpa ckopocTe. OnpeneneHue
CKOPOCTEH TOYEK IMJIOCKOHW (PUTYpPHI C TOMOIIbI0 MTHOBEHHOTO IIEHTpa
ckopocteil. Teopema 00 yCKOpEHHUAX ToueK MIockoi ¢purypsl. [lonsarue o
MTHOBEHHOM IIeHTpe ycKkopeHui. CriocoOb! onpeiesIeHUsI MTHOBEHHOTO
[IEHTPa YCKOPEHUM IIIOCKON (DUTYPHI.

Pewenue 3aoau.

CocraBrieHre ypaBHEHUH ABMKEHUS TIIOCKOU (PUTYPHI B €€ MIIOCKOCTH.
OnpeneneHne CKOPOCTEN TOYEK TBEPAOTO TeNa MPHU IVIOCKOM JIBUKEHHH.
Onpenenenue yrioBod CKOpoCTU. MTHOBEHHBIN IIEHTP CKOPOCTEM.
OnpeneneHrne yCKOPEHUN TOYEK TBEPIOTO Tena MY MJIOCKOM JBHKEHHUH.
OnpeneneHue yrioBoro yCKOpeHusi. MrHOBEHHBIN LIEHTP YCKOPEHUH.

10

1,2,3,6

4,5,7,8

Cdepuyeckoe 1BUKeHHEe TBEPAOIr0 Teja.

Teopemuueckue 8onpocawi.

VYruel Ditniepa. YpaBHeHUs CHEPUIECKOTO ABUKEHUS. MTHOBEHHAs OCh
BpallleHUs. Y paBHEHHE MI'HOBEHHOM OCH BpalleHHs TBEPJOrO Teja Npu
chepruyecKoM JBHKEHUU. YTIJI0OBas CKOPOCTh U YTIIOBOE YCKOPEHHUE Tefa.
Omnpenenenne CKOPOCTE U YCKOPEHUH ToUekK Tela mpu chepuiecKom
nBUKeHUH. Pacripenenenue ckopocTeil Touek Tena npu chepudeckom
nBukeHUH. [Ipoekiny CKOpoCTH TOUYKH Tella Ha OCH JIEKapTOBBIX
KOOpJIUHAT.

Pewenue 3a0au.

HccnenoBanue cepudeckoro IBUKEHHUS TBEPIOTO TEa.
[IpocTpaHcTBEeHHAs OpUEHTALMS TeJa, YIIIbl Diliepa.

JBu:keHMsI CBOOOAHOTO TBEPAOIO TeJa.

Teopemuueckue 8onpocawi.

Pa3noxxenue nBmxeHHsi CBOOOHOTO TBEPAOTO Tella Ha MOCTYMaTeIbHOe
JIBUKEHHE BMECTE C TIOJIOCOM U c(hepruecKoe JABIKEHHE BOKPYT MOJIIOCA.
YpaBHEHHsI IBIKEHHUSI CBOOOIHOTO TBEpOTro Tena. HezaBucumocThb
BEKTOPOB YIJIOBOW CKOPOCTH U YIIIOBOTO YCKOPEHHS CBOOOIHOTO Tefa OT
BBIOOpa mosroca. OmnpeneneHne CKOPOCTe U YCKOPEHU ToYeK
CBOOOJHOTO TBEPJIOTO TETA.

Pewenue 3aoau.

YpaBHEeHHsI IBHKEHUS CBOOOHOTO TBepOTO Tena. Onpeenenme
CKOPOCTEH M yCKOpEHUI TOYeK CBOOOHOTO Tena.

1,2,3,6

4,5,7,8




CioxHo€e IBUKEeHHEe TOYKH.

Teopemuueckue 60npochwi.

OTHOCHUTENBHOE, IEPEHOCHOE U A0COJIIOTHOE JBUKEHUS TOUKH. 3a/JaHue
CJIOJKHOTO JBMKEHUS TOUKHU. Teopema o cioxeHuu ckopocrtei. Teopema o
CJI0EHUH ycKopeHull (Teopema Kopuonuca), KOpHOJIMCOBO YCKOPEHHE.
Cny4an OTCYyTCTBHS KOPUOJIMCOBA YCKOPEHUS.

Pewenue 3aoau.

VYpaBHeHust 1BHxKeHUS TOUKU. Cl10XKEHHE CKOPOCTEN U YCKOPEHUI TOUKU
(ciyyail HOCTyNaTenbHOTO EPEHOCHOTO JIBUYKEHUSI, CIIydaid
BpAIATEIbHOTO IEPEHOCHOTO IBUKECHMUS).

10

1,2,3,6

4,5,7,8

Cio:xHO€ IBUKEeHHe TBEPAOro TeJia.

Teopemuueckue 6onpochi.

CrnosxeHune nocTynaTenbHbIX JBHKeHUH. Cllo)KeHHe BpalleHui TBEPI0ro
Tena BOKPYT NapajuienabHbiX oceil. [lapa Bpamenuit. CrnoskeHue BpamieHui
TBEPAOIO Tela BOKPYT nepecekarouuxcs oceil. CiioxxeHue
MOCTYNAaTEIbHOTO U BpalllaTeIbHOTO IBUXKEHUH. BUHTOBOE IBHXKEHUE.
OOmwmit cirydaii CosKeHus ABMKEHUN TBEPIOTO Tena.

Pewenue 3aoau.

CrnoxeHnue noctynaTesbHbIX ABHKeHUN. Cl0KeHNe BpAIlleHUH TBEPAOTO
TeJa BOKpPYT MapauleNbHbIX ocel. VccnenoBanre ABMKEHUS
TJIaHEeTapHBIX U U depeHINATBHBIX 3y0YaThIX MEXaHU3MOB C
HIHHAPUYECKUMHU KojlecaMu. CIioKeHue BpallleHUi TBEPA0ro Tella
BOKpYT Iepecekarommxcs ocer. MccienoBanme IBUKEHUS MIJIAHETAPHBIX U
muddepeHnanbHbIX 3y0UaThIX MEXaHU3MOB C KOHHYECKHMMH KOJIECaMHU.
Ciio’)keHure MOCTYNaTeIbHOTO U BpalllaTeIbHOTO IBH)KEHU. BuHTOBOE
JIBUKCHHE.

10

1,2,3

4,5,7,8

3 cemecTp

Paznen 3. IMUHAMMUKA

BBenenue B IMHAMUKY. 3aKOHBI JUHAMHUKH.

Teopemuueckue 6onpocwi.

[IpeameT nMHAMUKHA, OCHOBHBIC MMOHATHS U onipeneneHus. [IpocTpancTBo
1 BpeMsl B KJIAaCCHYECKOW MexaHuKe. MHepiuaibHbie CHCTEMBI OTCUETA.
3aKOHBI

TUHAMUKH (3akoHbI ['anunes-HeioTona). THEpTHOCTS MaTepuaibHBIX
ten. OcHoBHBIE 3amaun AMHAMUKHA. OCHOBHBIE BUABI CHUJI.

1,2,3,6

JAud¢epennuaibHbie ypaBHEeHHs IBUKEHUSI CBOOOTHOM TOYKH.

Teopemuueckue gonpocbi.

Juddepenunanbable ypaBHEHUS JABIKEHUS MAaTEPUATbHON TOUKH.
Pewenue nepBoii 3ajaun IMHAMUKY TOYKH. Perienne BTopoil 3agaun
JUHAMHKY TOYKU TIPU MPSIMOJIUHEHHOM ABMXKEHUU (CITydau: TOCTOSHHOU
CHUJIBL; CUJIBL, 3aBUCALLEH OT CKOPOCTH; CHJIbI, 3aBUCSIIECH OT MOJIOKEHUS
TOYKH; CUJIbI, 3aBUCALLEH OT BpeMeHH). EcTecTBeHHbIE ypaBHEHUS
JBU)KEHUS MaTEPUAIbHOM TOUKU. Perenne BTopoit 3a1auu JMHAMUKH IIPU
KPUBOJUHEWHOM JIBMYKEHUH TOUKHU.

Pewenue 3a0au.

OmnpeznenexHre cui N0 33JaHHOMY JIBU)KEHUIO TOUKH (Cirydai
MPSIMOJTUHEIHOTO JBMKEHHUSI, CITydail KpUBOJIMHEHHOTO JIBIKEHUS).
CocraBnenue u perierne qupGepeHInaTbHbIX YpaBHEHUH TBUKEHUS
CBOOOHOM MaTepUaTbHON TOYKH (CIydau MPSMOTUHEHHOTO U
KPUBOJMHEWHOTO JBIDKEHUS, CITy4au MOCTOSIHHBIX U TTEPEMEHHBIX CHI).

1,2,3,6

4,5,7,8

HecBoOoaHoe 1 0THOCUTEJIbHOE ABUKEHUSA TOYKH.

Teopemuueckue 60npocai.

HecBoOoiHoe 1BHKEeHHE TOUKH. JIBI)KEHHE TOUKH 110 331aHHON
HETOIBMKHOM KpuBOil. OTHOCUTENBbHOE ABMXEHHE TOUKHU. [loHsiTHE
[IEPEHOCHOM U KOPUOJIMCOBOM CUJI MHEPLIMK TOYKU. BiusiHue BpameHus

1,2,3




3eMJIM Ha paBHOBECHE M JBM)KEHUE TEIL.

Pewenue 3aoau.

CocraBnenue u perieHre TuQepeHInaIbHbBIX YPaBHEHUN IBHKCHHS
HECBOOOTHON MaTepHaIbHON TOUKHU (CIydau MPSIMOJIUHEHHOTO U
KPUBOJMHEWHOTO JBMKEHUS, CITydau MOCTOSHHBIX U TIEPEMEHHBIX CHJ).
CocraBnenue u penieHne qudQepeHnnaibHbIX ypaBHEHUH
OTHOCHTEJIFHOTO JIBM)KEHUS] MaTEPUAIBHOM TOUKH.

4,5,7,8

IIpsiMosiMHeliHbIe K0J1e0aHUS TOYKH.

Teopemuueckue 60npochwi.

CBoboanbie kosebanus. CBOOOIHBIC KOJICOAHUS IPH HATMYUH TPEHUS
ckoJibkeHusl. CBOOOJHbIE KOJI€0aHUS NIPH JINHEHHO-BSI3KOM
CONPOTHUBIIEHUHU. ANIEPHOINYECKOE JBMKEHNE TOUKU. BhIHYX/1eHHbIE
kojeOaHus. BeiHyX/IeHHbIE KOJIeOaHUsI TPU HATMYUU JTUHEHHO -BA3KOTO
CONPOTUBIIEHUS Cpeibl. ATIEpUOINYECKOE IBUKEHHE TOUKH. SIBIIeHNE
OueHuil. SIBiieHre pe3oHaHca.

Pewenue 3aoau.

HccnenoBanue cBOOOIHBIX KOIeOaHUI MaTepHallbHBIX Tell. BiusHue
Pa3IMYHbIX BUJIOB COPOTUBJIEHUS Ha CBOOOIHbIE KOJIeOaHUs Tena.
BreinyxkaeHnble konebaHus Tena. BiusHue pa3nuyHbIX BUAOB
CONPOTHBIICHHUS Ha BBIHYKJICHHbIE KOoJleOaHus Tena. buenus, pe3oHaHc.

10

1,2,3

4,5,7,8

BBenenue B IMHAMHUKY MeXaHM4eCcKOH cucrembl. I'eomeTpust macc.

Teopemuueckue gonpocbi.

Mexannueckasa cucteMa. BHeninue u BHyTpeHHue cuiibl. CBOKCTBA
BHYyTpeHHUX cuil. {uddepennnanbupie ypaBHEHUS ABHKEHUS CUCTEMBI.
Macca cuctemsl. LlenTp macce cucrembl. OnpeaeseHne KoOopAruHaT LEHTpa
MacC MEXaHUYECKOM cucTeMbl. MOMEHTBI MHEPLIMM CUCTEMBI U TBEPIOTO
Teja OTHOCUTENBHO OcH. Panmyc nHepunn. BeluncineHne MOMEHTOB
WHEpLUHU MpoCcTeUInX Tel. TeopeMa 0 MOMEHTaX MHEPIMU OTHOCUTEIBHO
napajuiebHbIX ocell (Teopema ['tolirenca-IlIreiinepa). LleaTpoOexHbIC

MOMEHTbI MHEPLMH. DIUTUIICOU UHEPLHHU. [ TaBHBIE OCH U IJIaBHbIE
MOMEHTBI MHEPLIMH. BrluncieHue MOMEHTa HHEPLIMK TBEPJOTO Tesa
OTHOCHUTEIILHO

MPOU3BOJIBHOM OcH. [loHsATHE O TeH30pe MHEPLUH.

Pewenue 3aoau.

OrnpeneneHre MoJja0KEeHUs LIEHTPAa MAacC MEXaHUYECKON CUCTEMBI.
Brruncnenue oceBbIX U IEHTPOOSKHBIX MOMEHTOB UHEPIIMH OJHOPOIHBIX
TEJl U CUCTEM TEJL.

1,2,3

4,5,7,8

Teopema 0 IBUKEHHHU EHTPA MacC CHCTEMBI.

Teopemuueckue 8onpocei.

Teopema o aBmxeHUH 1eHTpa Macc. CliecTBUs. 3aKOH COXpaHEHUS
JIBHOKCHMS LICHTPa Macc.

Pewenue 3a0au.

[IpumeHeHre TeopeMbl O IBMKEHUU IIEHTPa Macc K UCCIETOBAHUIO
JIBUYKCHHSI MEXaHHUECKON CHCTEMBI M TBEPAOTO Tena.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJIMYECTBA IBHKEHUS MAaTePHAIbLHOI
TOYKH U CHCTEMBI.

Teopemuueckue gonpocui.

KonnuecTBo ABM>XEHUSI MaTEpUAIBHON TOUKH. DJIE€MEHTapHbBIA UMITYJIbC
ciIbl. VIMITylTbC TOCTOSIHHOM U TIEpeMEHHOM cuiibl. Teopema 00 uMIiynsce
paBHOAelcTBYOIIEH. Teopema 00 U3MEHEHUH KOJTMYECTBA JABMKCHUS
To4kH B nuddepeHnmanbaoi u koneunou popmax. Kommaectso
JIBUKCHHSI MEXaHIUECKON cucTeMbl. Teopema 00 M3MEHEHUH KOJINYecTBa
JIBUKCHISI MEXaHIUECKOM cucTeMbl B uddepeHImanbHoi 1 KOHeYHOU
dopmax. CrienctBusi. 3aKOH COXpaHEHHS KOJIMYECTBA IBUKEHHUS
MEXaHHMYECKOM CHUCTEMBI.

Pewenue 3aoau.

1,2,3,6

4,5,7,8




HpI/IMeHeHI/IC TCOPCMBI 00 U3MCHEHHNH KOJIMYCCTBA JABMOKCHUA K
HCCICIOBAHNIO ABHMKCHUA MaTepI/IaJ'IBHOf/'I TOYKH. OnpeneneHHe I'JIaBHOT'O
BCKTOpPAa KOJIMYCCTB ABUKCHU A MEXaHHUYECKOI CHCTEMEL. HpI/IMeHCHI/IC
TCOPCMBI 00 U3MEHCHUHN KOJIMYECTBA JABHMIXXCHHA K UCCIICJOBAHHUIO
JBMOKCHUA MEXaHHUYECKOM CHCTEMEBI 1 TBCPAOro Teja.

Teopembl 00 U3MEeHEHUN MOMEHTA KOJIUY€eCTBA JIBUKEHUSA
MaTepUAJbHOM TOYKH U KHHETHYEeCKOr0 MOMEHTAa MeXaHM4YeCKOM
CHCTEMBbI.

Teopemuueckue gonpochi.

MOMEHT KOJIMYECTBA ABMKEHHS MAaTEPUATIBHOM TOYKH OTHOCHTEIBHO
LIEHTPa ¥ OTHOCUTEIHHO OcU. TeopeMa 00 U3MEHEHUH MOMEHTA
KOJINYECTBA JIBH)KEHUS MaTepUaIbHON TOUKU. KMHETHYECKMI MOMEHT
MEXaHHUYECKOW CHCTEMBI OTHOCUTEIBHO LIEHTPA U OTHOCHUTEIIBHO OCH.
Teopema 00 UBMEHEHUN KHHETUYECKOTO MOMEHTA MEXaHNYECKOMN
cucteMbl. CiencTBUs. 3aKOH COXPaHEHHS] KHHETUYECKOTO MOMEHTA
MexaHnuyeckoil cucreMbl. Ckamerika XKykosckoro. Heobxonumele ycnoBus
paBHOBECHS JIFOOOH MEXaHUYECKON CUCTEMBI.

Pewenue 3a0au.

[Ipumenenne TeopemMbl 00 U3MEHEHNH MOMEHTA KOJIMYECTBA JIBUKEHUS K
WCCIIEIOBAHUIO IBMKEHUS MaTepUaIbHON TOUKH. OnpeneneHne
KMHETUYECKOTO MOMEHTAa MEXaHUUECKON cUCTeMBI. [IpuMenenune TeopemMbl
00 M3MEHEHNN KHHETHYECKOTO MOMEHTA K MUCCJICIOBAHUIO JIBMKCHUS
MEXaHHUYECKOW CHCTEMBI U TBEPJIOTO TEIa.

1,2,3

4,5,7,8

Teopema 00 U3MeHEeHUM KMHETUYECKOI IJHEPTrUM.

Teopemuueckue 8onpocawi.

PaboTa nocrosiHHOM cuibl. PaboTa mepemenHo# cuibl. Teopema o
pabote paBHOeHCTBYIOMIECH. PaboTa cumbl Tspkectu. PaboTa cuitbl
ynpyroctu. Pabota moctossHHON cuiibl TpeHust. MomntHocTs. Koaddurment
MoJIe3HOro AeicTBUsA. KuHeTnueckas sHeprus MaTepHaIbHON TOUKH.
Teopema 006 U3MEHEHUH KMHETUYECKOM SHEPTUN TOYKHU B
muddepeHnnanTbHON U KOHEYHOU opmax.

Pewenue 3aoau.

Boruncnenue paboThl 1 MOIIHOCTH MTOCTOSIHHBIX M IEPEMEHHBIX CHJI.
[Ipumenenue TeopeMbl 00 U3MEHEHUH KMHETUYECKOM SHEPTUH K
WCCIIETIOBAaHUIO ABMKEHUS MAaTEPUAIbHONU TOUKH.

Teopemuueckue 8onpocawi.

Kunernueckas sHeprusi MEXaHMUECKON CUCTEMBI U CTIOCOOBI €
BBIYMCIICHUS. Bhlunciienne KWHeTH4eCKON SHEPT U TBEPAOTO Tela B
Pa3IMYHBIX CIIyYasx ero ABMKeHus. PaboTa U MOIIHOCTH CHII,
MIPUJIOKEHHBIX K TBEPAOMY TEIy, IPU NOCTYMATEeILHOM U BpalllaTeIbHOM
NBUKEHHSIX. PaboTa cHil TSKECTH MEXaHUYECKOM CUCTEMBI U TBEPI0TO
Tena. Pabota BHyTpeHHUX CHJI TBepJoro Tena. Teopema 00 u3MEHEHHH
KMHETUYECKOU SHEPTruu MeXaHU4ecKol cuctemsl. [loTeHmanbpHas
SHeprusi. Beuncienrne NoTeHIMATbHON YHEPT U MEXaHUYECKOM CHCTEMBI
W TBEPJOTO Tela. 3aKOH COXpaHEHHs MOJTHOW MEXaHUYECKOU SHEPruu
CUCTEMBI.

Pewenue 3a0au.

Brruncnenue KHHETHYECKON SHEPT U MaTePHATIbHBIX TEJ B PA3IMYHBIX
ClIydasix IBI>KEHUs. BbruncieHne KHHETUUECKON SHEPTUU MEXaHUIECKHIX
cuctem. [IpumeHeHne TeopeMbl 00 U3MEHEHUH KMHETUYECKOM SHEPTHH K
WCCIIETIOBAaHUIO ABMKEHUS MAaTEpUATIbHBIX T€J M MEXaHHMUECKHUX CHCTEM.

10

1,2,3,6

4,5,7,8

IIpunioxenue o0IMX TeOpeM K IMHAMHKE TBEPI0Io TeJia.

Teopemuueckue 60npochi.

Huddepennnanbapie ypaBHEHUS MOCTYNATENBHOTO JBMXKEHUS TBEPIOTO
tena. JluddepenmansHoe ypaBHEHNE BPAIaTEIbHOTO JIBHYKECHUS
TBEPJIOTO TeJa BOKPYT HenoABWKHOM ocu. /luddepennnansueie

1,2,3




YpaBHEHHS IIJIOCKOTO BMXKEHUS TBepAoTo Tena. AuddepeHiuanbabe
ypaBHEHHS C(HEepUUIECKOTO ABMKEHHS TBEPJIOTO TEa.
Jluddepenuunanbupie ypaBHEHUS ABHKEHUS CBOOOIHOTO TBEPIOTO TEa.
Pewenue 3aoau.
CocraBnenue u pemieHre quQQepeHInaIbHbIX YPaBHEHUH pa3IHIHbIX
JBH>KEHUI TBEPAOTO TeJa.

4,5,7,8

Hpunuun Janamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna uHepuuu MarepuaibHoil Touku. LleHTpoOexxHas u kacaTenbHas
COCTaBJIAIONINE CHITBI HHEpUUHU ToukH. [Tpuain {anamOepa a1t TOUKH U
MEXaHU4ECKOM cucTeMsl. [IpuBenenne cuit MHEPIMU TOYEK TBEPIOTO TEIa
K IpocTelieMy BUay (TJIaBHBIM BEKTOP U INIaBHBIM MOMEHT CHUJI
uHepuun). JlnHaMu4yeckue peakuuu, AeHCTBYIOIINE Ha OCh
Bpaiaromierocs teia. Ciydail BpalieHus: TBEpJOTO Tejla BOKPYT €ro
TJIABHOM LIEHTPAJIbHOM OCH MHEPLUU. Y PAaBHOBEIINBAHUE BPAILAOIINXCS
TeIl.

Pewenue 3aoau.

[Ipumenenne npunnuna Jlanambepa K UCCIETOBAHUIO IBUKEHUS TOUKH.
MeTo1 KHHETOCTATHKHU 711 MAaTepHAIbHOM TOUKU. OTipeiesieHue riiaBHOro
BEKTOPA M TJIABHOTO MOMEHTA CHJI MHEPLIMU MAaTEPUAIILHOTO TeNa B
Pa3IMYHBIX CIy4asix ero ABWKEHNsA. MeTo KHHETOCTATUKY JJIs
MeXaHN4eCKOM cucteMbl. OnpeneneHne JMHaAMUYECKUX PEeaKIINil
MTOJIIMITHUKOB BpaIalOUIErocs Tema.

1,2,3,6

4,5,7,8

JyleMeHTapHAasi TeOpus yaapa.
Teopemuueckue 8onpocawi.
OcHOBHbIE IOHATHUSA U OIpe/ieieHus Teopuu yaapa. OcHOBHOE
ypaBHEHUE Teopuu yaapa. JomymieHnus teopun ynapa. OO01ire TeopeMsl
TEOpHUH yaapa. Yaap mapa o HeTOBIKHYIO TOBepXHOCTh. Koaddurment
BoccTaHOBJIeHHUs. [IpsiMoli ieHTpasibHbIN yaap AByX Tei. [IpenenbHbie
ciydau. [lotepst KuHEeTHYECKON YHEPTUH [IPU HEYIIPYTOM yaape ABYX Tell.
Teopema Kapno.

VY aap no Teiy, UMEIOIIEeMy HEMIOABMXHYIO OCh BpaiieHus. LlenTp ynapa.

Pewenue 3aoau.

JlelicTBue yaapHO# CUJIbI HA MaTepUalibHYIO TOUKY. [Ipsmoit
LEHTPAJIbHBINA yap AByX Tei. JleficTBHe yapHbBIX CUJI Ha TBEPAOE TEo,
MMEIOIIee HETOBI)KHYIO OCh BpPaI[CHHUS.

10

1,2,3

4,5,7,8

IIpuHIHMN BO3MOKHBIX NepeMeleHnid.

Teopemuueckue 8onpocei.

Cesi3u 1 ux ypaBHenus. Kiaccuduxkanus csizeil. BoaMoxxHbIe
(BUpTyaJIbHBIC) TIEPEMEIICHHS TOJJOHOMHOM CUCTEMBL. YHUCIIO cTeneHe
CBOOOIbI TOJIOHOMHOM CUCTEMBI. [IpHUHITUI BO3MOXKHBIX ITEPEMEIICHHUI.

Pewenue 3a0au.

Omnpenenenve THNOB cBs3eil. OnpeneneHue yncia cTeneHe cBoOO Ikl
MEeXaHU4YeCKO# cucTteMbl. OmnpeieseHre COOTHOIIEHUN MEeX Ty
BO3MOHBIMU TIEPEMEIICHUSIMH cUCTeMBI. [[prMeHeHne mpuHIInIa
BO3MOXHBIX ITEPEMEIICHUN K PEIICHUIO 33a/]a4 O PABHOBECHH CHUJI,
MPHUJIOKEHHBIX K MEXaHUYECKOH crcTeMe C OJHON CTETIEHbIO CBOOOIBI.
[IpMeHeHne PUHIINIIA BO3MOKHBIX MTEPEMEIEHUIN K OTpeeNICHUI0
€aKIUi OMOP COCTABHOW KOHCTPYKIIHH.

10

1,2,3

4,5,7,8

OO0u1ee ypaBHeHHe TUHAMHMKH.

Teopemuueckue 60npocbi.

[TpuHIIMT BO3MOKHBIX NEPEMEIICHUN B CITydae ABHXKEHUS CUCTEMBI.
Ooiee ypaBHeHHe AuHAMUKU. OO00IEHHbIE KOOPAUHATH U 0000IIEHHbIE
CKOpPOCTH MeXaHW4ecKkoi crucreMbl. O0o0mmenHble cuibl. OO1iee
ypaBHEHHE JMHAMUKU B 00OOIIEHHBIX CHIIaX. Y CJIOBUS PABHOBECHS B
0000IIEeHHBIX KOOPAWHATAX.

10

1,2,3




Pewenue 3a0au. 45,78

Onpenenenne 0000IEHHBIX CHIJI MHEPIIUH B CUCTEMAX C OHOM U ABYMS
creneHsMHu cBo6oabl. [IpuMenenne o01iero ypaBHeHuUs IMHAMUKU K
VCCJIEIOBAHUIO ABM)KEHUS MEXaHUYECKOM CHUCTEMBI C OJIHOM CTENEHBIO
cBoOo 11 [IpuMenenune o0mero ypaBHeHUS JUHAMUKH JJ1s1 ONIPEISIICHIS
BHEIIHUX BO3JICHCTBHI U TAPAMETPOB MEXAHUYECKON CHCTEMBI.

JMuddepenunaibubie ypaBHeHUs IBUKEHUSI CHCTEMBbI B 4 1,2,3
00001IEHHBIX KOOPAMHATAX.

Teopemuueckue 60npocbi.

Onpenenenne 0000IEHHBIX CUJI B CUCTEMAaX C OAHOM U IBYMsI
cTeneHssMu cBo00bl. JluddepennnanbHble ypaBHEHUS! IBUKEHUS
MEXaHUYECKOI cUCcTeMbl B 0000IIEHHBIX KOOpJMHATaX (ypaBHEHUS
Jlarpanska Broporo poaa). Kunernueckuit notenmuan. Uaterpan suepruu
U HUKINYECKHE KOOPIUHATHI.

Pewenue 3aoau.

BrisBienne 00001IeHHBIX KOOPAMHAT MEXaHUYECKOU CHCTEMBI. 4578
Onpenenenre 0000IIEHHBIX CUJI B CUCTEMAX C OJHON U IBYMS CTEIICHIMHU
cB0oOoabl. CocTaBneHue ypaBHeHH Jlarpanka BToporo pojaa Jyis
MEXaHUYECKUX CUCTEM C OJIHOM U ABYMS CTEHEHSIMH CBOOOIBI.
[IpuMeHeHne ypaBHeHul Jlarpanxka BTOpPOTro poJia K HCCIEA0BAHUIO
JIBUKEHMS CUCTEM C OJTHOM U JIByMsI CTETIEHSIMH cBOOOIb1. OmpesieneHue
KMHETUYECKOTO MOTEHIMAa MEXaHUYECKOW CUCTEMBI.

Maubie KoJ1e0aHHUs CHCTEMBbI 0KOJIO MO0JIOKEeHNsI YCTOHYHBOT O 5 1,2,3
paBHOBecCHS.

Teopemuueckue onpocul.

[TonsiTe 00 ycTounBoCTH paBHOBecHs. ONpeeieHne MOJI0KESHUN
paBHOBecus cucTeMbl. Kputepun ycTOMUMBOCTH MOJI0KEHUS pPaBHOBECHUS
cucteMbl. Majsble cBOOOAHbIE KOe0aHUs KOHCEPBATUBHOM CUCTEMBI C
OJIHOM CTENEHbI0 CBOOO B! OKOJIO MOJIOKEHHS YCTOHUYHMBOTO PaBHOBECHS.
VccnenoBanue cBOOOIHBIX KOJIEOaHUI MEXaHUUECKOM CUCTEMBI C ABYMsI

CTEINEHSIMHU CBOOObI OKOJIO MOJIOKEHHSI YCTOMUMBOIO PaBHOBECHS.
Maible 3aTyXarolue U BbIHYKICHHbIE KoleOaHNsl KOHCEPBAaTUBHOM
CHCTEMBI C OJJHON CTEIIEHbIO CBOOOABI OKOJIO MOJIOKEHUS YCTOMUUBOTO
paBHOBecusi. Maiible cBOOOIHbIE KOJIEOAHUSI KOHCEPBATUBHOM CUCTEMBI C
JIBYMS1 CTEIIEHSIMH CBOOOIbI OKOJIO MOJIOKEHHSI YCTOMUNBOTO PaBHOBECHS.
Marible BBIHYKICHHBIE KOle0aHNsl KOHCEPBATUBHOM CUCTEMBI C ABYMsI
CTENEeHsIMH CBOOOIbI OKOJIO MOJIOKEHHS YCTONUMBOTO PaBHOBECHS.

Pewenue 3aoau. 4578

HccnenoBanue cBOOOIHBIX MaJIbIX KOJI€OaHUNH MEXaHUYECKOW CUCTEMBI C
OJIHOM CcTerneHbIo cBOO0AbI. VcciieqoBaHue BEIHYKICHHBIX MaJIbIX
KoJIe0aHUH MEXaHUYECKON CHUCTEMBI C OJJHOM CTENEHbIO0 CBOOOIBL.
VccnenoBanue cBOOOIHBIX MaJIbIX KOJIeOaHUH MEXaHUYECKOM CUCTEMBI ¢
JIBYMSsI CTENIeHsIMHU cB000bI. VccrienoBaHue BBIHYKICHHBIX MaJIbIX
KoJIe0aHUH MEXaHUYECKOW CUCTEMBI C IByMsI CTETNIEHSIMHU CBOOO/IBI.

PacyeTHo-rpaduueckasi padbora He NpeAyCMOTPeHA YUeOHBIM IUIAHOM
Kypcosasi paGoTa He npegycMoTpeHa y4eOHBIM IJIAHOM
Oo0pa3oBarejibHbIE TEXHOJIOTHHU

IIpu peanuzamu y4yeOHOTO MaTepHaja Kypca MCIONB3YIOTCS pa3IndHble 00pa3oBaTesIbHbIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3aHUIO0 aTMOC(ephl CBOOOIHONW M TBOPYECKOW JHCKYCCHU KaK MEXIY



Mpero1aBaTesieM M CTyJIeHTaMH, TaK M B CTyIeHYecKoi rpymnme. Llenpio mpu 3ToM siBiseTcs: BIpaboTKa y
CTY/IEHTOB HaBBIKOB U KOMIIETCHIIUH, MO3BOJISIONIMX CAMOCTOSITEIILHO BECTH HUCCIIEI0BATEIBCKYIO U HAYYHO -
MeJaroruYecKyro padbory.

[Mpu w3yuenun  guctumInHbBl  «TeopeTndyeckas  MeXaHUKa»  NPUMEHSAIOTCA  CIEIYIOINe
00pa30BaTeIIbHBIC TEXHOJOTHH:

—  KJIACCHMYECKOE JICKIIMOHHOE 00YyUeHHE C UCTIOIb30BaHNUEM HATJISTHBIX TIOCOOHIA;

— TIPOBEJCHHE JICKIUN TP TOAIEPKKE MYJIbTUMEINA;

— TPOBEJCHHE NPAKTUYECKUX 3aHATHH C pEUICHHEM INPUMEPOB y JOCKH, a TaKXKe IPH MOJICPIKKe
MYJIbTHME/IHA, CAMOCTOSTEIIEHOE PEUICHHE 33/1a4 00YJaIONIMMHICS B TPUCYTCTBHH MTPETIOIaBaATEIIs;

—  TPOOJIEMHBIH MTOIXO]T;

— Ppa3HOYpOBHEBOE 00Yy4EHUE;

— CcaMOCTOSITENTbHOE M3y4YCHHE AHUCIUIUIMHBI OOyJYaroIIMMHUCS TIPH TIOMOIIM YYEOHBIX MEYaTHBIX U
AJIEKTPOHHBIX U3JaHUN;

— H“H(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHMH — B WHCTUTYTE HMEIOTCS CIICIUATN3UPOBAHHBIC
MIOMEUICHNS JUISi CaMOCTOSITENIbHOW pPabOThI, O0OPYAOBaHHBIE TEPCOHAIBHBIMH KOMITBIOTEPAMHU C
BbIX0JIOM B IHTEpHET U ¢ JOCTYIIOM K JIEKTPOHHO-OMOIMOTEYHON CUCTEME;

— HWHTEPAKTUBHBIN ITI0CCApUH IO TEOPETUUECKON MEXAHUKE;

— METOJMYecKHe yKazaHus (B TOM YHCIIe B AJIEKTPOHHOU (hopMe) MO pa3nuyHbIM pa3fesiaM JUCIUILINHBI.

CamocrosiTenpHas padoTa CTYyJICHTOB IPOBOJUTCS IOJI PYKOBOJICTBOM IIPEIIOIaBaTelei, ¢ OKa3aHuEeM

KOHCYJIbTAIIMi ¥ TIOMOIITH TIPH MTOJATOTOBKE K KOHTPOJIFHBIM paboTaM, BHITOJHEHUH JOMAITHUX 331aHUH .

[IpakTHdeckas MOATOTOBKA MPH peaTn3aluy YIeOHOW JUCIUTUIMHBI OPraHU3YeTCs TTyTeM IPOBEICHHS

MPAaKTUYECKUX 3aHITHH, NPEAYCMATPHBAOIINX YdJacTHe OOYJYAIOMIMXCS B BBITIOJHEHUH OTICTHHBIX

3JIEMEHTOB Pa0bOT, CBA3AHHBIX C OyayIiei mpodecCHOHAILHON ASITEIIbHOCTHIO.

[IpakTnueckas MOATOTOBKAa TAaKKe BKJIIOYAaeT B ce0s 3aHATUS JIEKIMOHHOTO THIIA, KOTOpPHIE

MpeAyCMaTPUBAIOT Mepenavyy ydyeOHoM uH(popManuu oOydarommMcs, HEOOXOIUMON NIl TIOCIETYIOIIETO

BBITIOJTHEHHS PabOT, CBA3aHHBIX ¢ OyayIiei mpodeccuoHaIbHOM AeSITEIbHOCTHIO.

®DoH/1 OLIEHOYHBbIX CPEICTB
@DOoH/T OIEHOYHBIX CPEACTB MO IUCHMUIUIMHE OOECIEYMBACT IMPOBEPKY OCBOCHHS IUIAHHUPYEMBIX
pe3ynbTaToB OO0ydueHHs (KOMIIETCHIIMM W WX HWHIUKATOPOB) ITOCPEICTBOM MEPONPHUATHA TEKYIIETO,
PYOEKHOTO U MPOMEKYTOUHOTO KOHTPOJIS 110 JUCITUIUIHHE.
CBs13b MeX 1y (DOPMUPYEMBIMU KOMIIETCHITUSAMU U (pOpMaMu KOHTPOJISI KX OCBOSHUS TIPEACTABIICHA B
crienyromei Tadymiie:

HaumenoBanue
Ne Koa n HauMeHOBaHKE UHAMKATOPA HaumeHnoBanue

KOHTPOJIUPYEMBIX .
/i JOCTH)KCHUSI KOMITETCHIIUH OIICHOYHOTO CPE/CTBA
pasnesnoB (TEMbI)

BxoaHo# KOHTPOJIb

Bomnpocel BX01HOTO
KOHTPOJIS (YCTHO)

ATTecTanus pa3zfesioB, TEKYIUN KOHTPOJIb YCIIEBAEMOCTH
2 CEMECTP

1 Cratuka Pa3HoypoBHEBBIE 3amauu U
3a1aHus
PacuetHo-rpaduyeckue
paboThI

YcTHBI ompoc B ¢opme
co0ece0BaHuUS.

2 Kunemaruka 3- YKE-1, V- VKE-1, B- YKE-1, Pa3HoypoBHEBbIE 3a7auu U
3-0OI1K-1, YV-OIIK-1, B-OIIK-1 3aJaHus
PacuetrHo-rpaduyeckue
paboThI

YcrHslit onpoc B hopme
cobece0BaHMs.

1 | BXoaHO# KOHTPOJIb

3- VKE-1, V- YKE-1, B- VKE-1




[IpomexxyrouHas arrectauus
3- VKE-1, V- YKE-1, B- YKE-1 Bompocs! k dK3aMeH
1 | Susamen 3-OIIK-1, Y-OIIK-1, B-OIIK-1 (yetho) g
ATTecTanus pas/ieJaoB, TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH
3 CEMECTP
3, Junnamuka, 3- YKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3amaun U
4 aHAJIUTHYCCKAs 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 3aJIaHus
JTUHAMHUKA Pacuetno-rpaduueckue
paboThI
YcrHslit onpoc B hopme
cobece0BaHMSI.
[IpomexxyTouHas arrectauus
1 | 3auer ¢ omenxoit 3- VKE-1, V- YKE-1, B- YVKE-1 B
1 3-OMK-1, Y-OIK-1, B-OTK-1 OTIPOCHI K 3a4eTy (YCTHO)

BXOI[HOﬁ KOHTPOJIb IMPCAHAa3HAYCH JIA BBISABJICHHA HpO6€JIOB B 3HAHUAX CTYACHTOB X TOTOBHOCTH HUX

K MOJYYEHHUIO0 HOBBIX 3HaHUN. OIIeHOYHbIE CPEJICTBA JJIS1 BXOJHOTO KOHTPOJIS MPEACTaBIIsAI0T COO0M BOMPOCHI,
KOTOpBbIE 3a/1al0TCS CTYyJEHTaM B YCTHOU popme.

Bomnpocel k co6ece10BaHHIO

MaremaTnka

RBPpooo~NokwNE

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24,

0.
1.
12.

Teopema [Tudaropa.

Teopema o gymHe IUaroHaan NPSAMOYTOJIBHOIO NMapaJUICICIUIIEAA.

TeopeMa cuHYCOB.

TeopeMa KOCMHYCOB.

JUInHa OKpYKHOCTH. JI7IMHA Jyr¥ OKPYKHOCTH.

[Tnomaau nmpocrermux Guryp.

OOBbEeMBI MPOCTEHIIINX TE.

Bekrop. CnoxxeHue BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.

IIpoekuus BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O IPOEKLUAX.

CkansipHO€ MPOU3BEIECHUE ABYX BEKTOPOB.

BekTopHOe pou3BeieHnE ABYX BEKTOPOB.

[IpsamoyronpHas nekaproBa cucrema koopauHat. llonsphas cucrema koopausar. Ilunumnzapudeckas
cucrema KoopauHaT. @opMyisl Iepexoaa OT OJHOW CUCTEMBI KOOPAUHAT K IPYTOM.

JlelicTBUs Hall BEKTOPAMH, 3aJaHHBIMU CBOMMM KOOPJIMHATaAMMU.

ITpousBoanas ¢pyHkiuu. Tabauma npou3BOIHBIX.

[IpaBuna BeIYMCIEHUS MPOU3BOJHON (IIOCTOSSTHHOM BEJIWYHMHBI, CYMMBbI, IPOU3BEACHUS, IPOOH, CIOKHON
GyHKIMH, TapaMeTpUYecky 3aJaHHON (QYHKIINH).

Heonpenenennsiit uterpain. Tabnuia HHTETpasoB.

OcHOBHBIE CBOICTBa HEONpPEAEIEHHOI0 MHTerpaina (MHTerpan muddepeHunana, audpdepeHran
MHTETrpaja, IPOU3BOIHAsI MHTETpajla, UHTErpajl CyMMBI).

Onpenenennslii naterpai. @opmyna Herotrona-Jleiibnuna.

KpaTHble nHTErpas.

KpuBonuHelinslil naTerpan 1-ro u 2-ro poaa.

Huddepenunansupie ypapaenus. [lopsiok ypaBHeHUs.

Ooiee pemienre (MHTErpal) 0ObIKHOBEHHOTO AU ((epeHIInanbHOr0 ypaBHEHHMS.

YactHoe pemieHne OObIKHOBEHHOro auddepeHuunansHoro ypaBHeHus. 3amava Komm. Teopema o
CYLIECTBOBaHUM U €AMHCTBEHHOCTH pelieHns 3anaun Komm.

OcHoBHBbIE BUIbI U GEepeHIINATbHBIX YPAaBHEHUN U METO/Ib UX PEIICHUS.

duzuka



25. Cuctema orcyera. [IoHsATHE CKOPOCTH M YCKOPEHHUS TOUKH.

26. YTII0Basi CKOPOCTh M YIII0BOE YCKOPEHHE TBEPIOTO TEa.

27. Ilepserii 3akoH HeroTona. HepmanbHbie CHCTEMBI OTCYETA.

28. Bropoii 3akoH HproroHa. THEpTHOCTh MaTepUaIbHBIX TEIL.

29. Tperwnii 3akoH HproToHa.

30. HennepumanbHble cucTeMbl oTcueTa. CHIIbl HHEPIIUH.

31. 3akoH BceMHupHOTO TroTeHus. Cuia TSHKECTH U BEC Tela.

32. Tpenue. Cuna tpenus. 3akon AMoHnToHa-KysoHa.

33. Mexannueckast cucteMa. BHemHue u BHyTpeHHUE cuilbl. M301mpoBaHHas cucrema.
34. 3aKOH COXpaHEHUS UMITYJIbCA.

35. DHeprus, padoTa, MOIITHOCTb.

36. 3aKOH COXpaHEHUs PHEPTUH.

37. Yap abCOIOTHO YIIPYTUX U HEYIPYTHX TEJ.

38. MoMEHT HHEPIUH TBEPAOTO TEJIa OTHOCUTEIILHO OCH.

39. 3aK0H COXpaHEHHUs MOMEHTA UMITYIIbCa.

40. Jledbopmarnmu TBepaoro Tena. 3akoH ['yka.

41. JlaneHue B )KUAKOCTH U ra3e. 3akoH [lackans. 3akon Apxumena.

42. JIBmKkeHune Tel B )KUIKOCTIX U ra3ax. JloboBoe conpoturienue. [loapemMHas cuna.

HauepraresqbHasi reoMeTpHusi M1 HHKEeHepHAasi rpauka

43. Meroa npoektuii. [IpsMoyroapHOe IpoeITUpOBaHHE.
44. TIpoenpoBanue oTpeska npsimMoi. Criocod npsMOYroabHOTO TPEYroabHHUKA.
45. BzauMHO€ TI0JIO)KEHHUE MPSIMOU U TIFIOCKOCTH. YTOJ MEXKy IPSMOM U TUIOCKOCTHIO.
46. ITogoOue. [{enTpanbHas 1 3epKagbHas CAHMMETPHSI.
47. TlocTpoeHue MpOeKIUid OKPYKHOCTH.
48. BuHTOBas JIMHMSL.
49. TIoBepXHOCTHU U TeJa BpAIICHHUS.
50. AKCOHOMETPUYECKUE TTPOCKITUH.
OueHoYHBbIE CPeCTBA /ISl TEKYIEr0 KOHTPOJIS
Pa3zpen 1
KommuekT 3axa4 mo pasaeny 1

Tema 2

3aoauu penpooyKmueHo20 ypoeHs

3amaua 2.1 3amaua 2.2

OHPCHSHIITL MOZIYIb CILIBI E

Ilapuupueii  tpéxspenmnk  ABC

4 . VIepsKIBaeT B PABHOBECHI IPY3, MOBEIIeH-
natsmxenns tpoca BC 1 maTsmxenme . ~ -
) _ Heiil k mapanpromy Gonty C . Bec tpysa
mpoca AC - F,. B monoxexm ) O=67H . 3amams yrmr o =60° n
Cl = ° ~ ~
pasrosecst  yre - @0 =30° 1 B =45°. Cunras creprzm AC u BC
— 750 =
B=75° cuma Fi =10H . HEBECOMBIMII, OMPEIETUTh YCIUTIE B CTEpH-
Ouix AC u BC.
3amava 2.3 3amaua 2.4
Jea mepecompix crepxkui AC 1
BC coenuuens! B Touke C 11 mapHupHO Ol‘lpe:[eﬂljl‘h PeaKTIITEo
. - crepxua AC | ynepxusarome-
npukperviersl K mony. K mapampy :

C ’ : ro B paBHOBecHm rpy3 | Becom
nonsented 1pys £ . Onpenemuts peak- 14 T ¢ HOMOME IelIL HaMo-
mno crepxus BC, ecnmn yemwme B TaHHOH Ha Gapabas D m mepe-

P crepkne  AC  pasmo 43H , yrmm kuHyTOi wepes Gmok (. ecim
o B o =60°, B =30° Oupememnrs Tax- yro1 o =30". Onpenemis
A B xe Bec tpy3a P . Tarcke yewe B crepxne BC .

3adauu pekoncmpyKmuenozo ypoeHs

3agaua 2.5

3agaua 2.6




Ommoponueli map Becom 12/
yAep/KIBaeTCs B PABHOBECHI HA Tafl-
Koif HAKTOHHOH ILTOCKOCTHI C TOMO-

meio Bepepkn 4B . Onpenemuts mae-
TleHTie mapa Ha TTIOCKOCTh, ecTl Yol

o = 60°. OnpememuTs Takxe HaTi-
skeHne Bepekn AB

Onmoponusii map Becom 40H
ommpaercs Ha JIBe ILIOCKOCTH, Tepe-
cekatommecst o yraom  ¢f = 60° .
OnpeJienuTh IaBleHHe IMapa Ha Ha-
KIIOHHYIO TUTOCKOCTb 1 HA BEPTHKATb-
HYIO ILTOCKOCTB.

3anaua 2.7

3agaqa 2.8

WsornyTsiii crepxens ABC mpu-
KpeIUIeH K IOy MOCPEICTBOM MIAPHIPA

Bec oaHopoaHoii ropirson-
B tameHoii  Gamkn  AB  pamen

180H . 3amam yron o =45°.
OnpeennTh peakunn — IIapHII-
paA nmaprnpa B .

Ca\
. L

A, a apyroit ero konen C cBoGomHo
OMIIPaEeTCst Ha [MAJKYIO IIOCKOCTh, 00-
pasyioutyio yron o =45° ¢ ropion-
ToM. OnpeeITs PeaKIInl MApHIpa I
IUTOCKOCTIL, €C/Tll Ha CTep/kKeHb JeficT-

Byer cita F =10H .

3aoauu meopuecKoz20 ypoeHs

3anaua 2.9

Tpu crepixas AC ., BC u
DC coemHeHs mapHIpHO B
touxe (. OnpenemuTs ycimie
B crepine DC . ecm 3axaHbl

F=50H n

3amaua 2.10

Tpu creprua AQ, BO u
CO coemmennt B mapunpe O
OmnpeneTnTh  Peakmiio  CTEpiKHA

CO, posaukaomyio mox JeiicTBi-
em ciet F' = 12H | npunoxenHoii

CILTa VIOl
o =60° Cuma F mxo}urr Kk mapupy (0, ecam paccTosHIA
B [noa\iocnl 1Oz . AB=AO=AD. Cuna F na-
i ) npapnena no OF .
3amaua 2.11
C Tpu crepxus AO. BO nu
CO mapHnpHO-CTepKHEBOIT KOH-
crpykinm coemHensl B Touke O
K KOTOpOif TMpIUTIOKeHa  CIIa
F =18H . Onpenemrs yemmis B
crepxuax AQ, OCuOB . ecm
yraer o =30°, 3 =45°.
KommiekTsl 3a1a4 o Temam 5, 6, 7 u 8 npusenensl B POC.
Il xasa oueHnBaHus 3a1a4 no pasaenay 1
Hpouent banabl
BeInmoJine- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
" . . . peiTHHI0BOI
HHUA | 3aJaHUH | 3aJaHUH | 3aJaHMi | 3adaHui oLeHKH
YpoBeHb
3agaun
PENPOIYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHSI
3agaun
PEKOHCTPYKTHUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHSI
3amauyd  TBOPYECKOTO
wiBHﬂ p 2-2,5 152 | 0,75-1,5 | 0-0,75 0-2,5

Hroro

0-5

3ananus no pasgeay 1
OmnpenesieHne ycuauii B CTEPKHAX II0CKOH Gepmbl (Tema 2)

3amaHa cxeMa pacueTHas Iiockoi ¢pepmel. Pazmeps! n1anbl B MeTpax. TpeOyeTcst onpeaenuTsb peakiiu
OTIOP ¥ YCUJIUSI BO BCEX CTEPKHAX (DEPMBI.



Bapuanr 1

P=1xH

Bapuanr 2

P=48xH

Bapnanrt 3
B

BapuanT 4

B

P=5xH

P=3xH
P=06xH
Bapuanrt 5 Bapuanrt 6

P=14xH

Bapnant 7

P=1xH

BapnanT §

Bapnant 9

P=3xH

BapuanTt 10
P
A 1
] - 2’
P
3 4 . 4
P=11xH

KommekT 3apanuii o teme 5 npuseneH B POC.

IIkana oueHuBaHus no pasaeay 1

Ne paGoTh1 banuibl peHTHHTOBOM
OLICHKH
Cl 4
C2 4
C3 2
Hroro 10

Bonpocs! k codecenoBanunio no pasgeny 1

1. CraTnka Kak pasaein TCOpCTH‘-ICCKOfI MeXaHUKd. OCHOBHBIC ITIOHATUS CTATHKH (paBHOBCCI/IC TCJIa, CHJia,
JIMHUS ~ JCHUCTBUS CHJIBI, CHUCTEMA CHII, CBO60,Z[HOC TCJIO, OJOKBUBAJICHTHBIC CHCTCMblI CHII,
paBHOﬂCﬁCTByIOUlaH CUCTCMbI CUJI, YPABHOBCIICHHAA CUCTEMA CHUJI, YPpaBHOBCIIMBAROIAA cnna). I[Be
OCHOBHBIC 3aJa4u CTaTHKH.

2. AXCHOMBI CTATHKHU U UX CIICACTBUA.



3. Tlonstus HecBOGOMHOTO Tena M CBsA3eil. PasjeneHuMe CMJI HA AKTHBHBIE CHMJIBI M PEAKIMH CBS3EH.
Axkcuoma (mpuHIHUIT) 0CBOOOkHaeMOCTH. OCHOBHBIE BU/IbI CBSI3EHM U UX PEAKIIUH.

4. Cucrema cxomgmuxcs cwi TeopemMa O paBHOACHCTBYIOIIEH CHCTEMBI CXOMSMIMXCS — CHIL
I'eoMeTrpuueckuii u areOpandecKuil CiocoObl OMPeIeTICHIS PAaBHOACHCTBYIOIICH.

5. VYcnoBus paBHOBECHS CHCTEMBI CXOASAMIMXCA CHIL I'eomeTpuueckas u anredpanyeckas GOpMbI yCIOBHiA
PABHOBECHS CUCTEMBI CXOISIIMXCS CUJL.

6. Teopema o paBHOBECHM TPEX HEMAPAILIEIbHBIX CHIL.

7. CrnoeHue IBYX NapalIedbHBIX CHIL.

8. Tlapa cui. MomeHT maphl (Kak BEKTOD).

9. TeopeMmbl 06 3KBHBAIICHTHOCTH U CJIOKEHUHM AP M UX CJIEICTBHSL.

10.Teopema o npuBeeHUU CUCTEMBI AP K MPOCTEHIIEMY BH]LY.

11.Vcnosue paBHOBECHS CHCTEMBI TIap.

12.MoMeHT crIbl OTHOCUTENBEHO TOUKH (KaK BEKTOD).

13.B3anMocCBsA36 MOMEHTA NTAPhl © MOMEHTOB CHJI ITAPhl OTHOCHTENBHO MPOU3BOIBHON TOUKH.
14.JIemma o napamiensHOM nepeHoce cuibl (iemma IlyaHco 0 NpHBEIEHNH CHITBI K JAHHOMY LEHTPY).

15.HOHSITI/I5[ TJIaBHOI'0 BCKTOpPA U I''TAaBHOT'O MOMCHTA CUCTEMBI CHUIIL. AHanuTH4YecKui crnocoo ONIPCACIICHUA
TJIaBHOI'0 BEKTOpAa U I'NTaBHOI'O MOMEHTA CUCTEMBI CHJI.

16.0cnoBHas TeopeMa crathku (Teopema IlyaHCco 0 IPUBEIEHUH CUCTEMBI CHII K JAHHOMY LIEHTPY).
17.Yacruele cydan npuBeaeHUs IPOU3BOJILHON CHCTEMBI CHIL

18.VcnoBus paBHOBECHS IPOM3BOJILHON CHCTEMBI CUII (TEopeMa).

19.Teopema BapuHboHa 0 MOMEHTE PaBHOACHCTBYIONIEH CHCTEMBI CHII OTHOCHTENBHO TOYKH.

20.TlonsTHe MIOCKOM cucTeMbl cuil. IIpuBeieHHe TPOM3BOILHOM MIIOCKOH CHCTEMbI CHIJI K MPOCTEHIIeMy
BUAY. OCHOBHBIE CBOMCTBA MJIOCKOW CUCTEMBI CHUJI.

21.MoMeHT cHJIbI OTHOCUTENIBHO TOUKH (Kak anrebpandeckas BETMUNHA).
22.MoMeHT napsl (kak anredpandeckas BeIMUUHA).

23.Yc0Busl PaBHOBECHS MPOM3BOJILHON IMIIOCKON CHCTEMBI CHJI. YPaBHEHMs PAaBHOBECHS MPOM3BOJILHOM
IJIOCKOM CUCTEMBI CHJI (TpU (POPMBI).

24.Y cnosue paBHOBECHS phlYara.

25.YcnoBre ycToiuMBOCTH TBEPIOTO TENa IIPU ONPOKUAbIBaHUU. KosdpuuuenT ycroitunBocTw.
26.TloHsTHE TPEHHUS, BUABI TPEHHS. 3aKOHBI TPEHHS CKOIbKEHHS.

27.Peakiuu HeusealbHBIX (IIEPOXOBATHIX) CBA3eH. Yron Tpenus. KoHyc TpeHus.

28.PaBHoBecHE ITPH HAIMYMHU TPEHUS CKOJIBKEHUS.

29.Tpenue xauenusi. PapHoBecue py HAIMYMU TPEHUS KAUECHHUS.

30.TlonsATHE MOMEHTA CHJIBI OTHOCUTEILHO OCH.

31.B3auMoCBA3b MOMEHTA CUIIBI OTHOCUTEIBLHO OCH M MOMEHTA CHJIbI OTHOCHTENILHO TOUKH Ha 3TOM OCH.

32.AHaJ'II/ITI/ILICCKOC OIIPCACIICHUC TJIABHOI'O0 BCKTOpA M I'IAaBHOTO MOMCHTA HpOCTpaHCTBeHHOﬁ CHUCTCMBbI
CHII.

33.YpaBHeHYs paBHOBECHS IPOU3BOJILHON MPOCTPAHCTBEHHOM CHCTEMBI CHIL.

34.Teopema BapuHboHa 0 MOMEHTE PABHOAEHCTBYIOIIEH CHCTEMBI CUII OTHOCUTEIHHO OCH.

35.TlonsaTne cuctemMsl mapamienbHbIX cuil. Teopema O paBHOJEHCTBYIONIEH CHCTEMBI MapaiielbHbIX H
OJINHAKOBO HAMPABJICHHBIX CHIL.

36.TlonaTHe LEHTpa CHCTEMBI MapajlelbHBIX CHI (Teopema). DOpMyNbl sl BBIYMCIEHHS KOODPAHHAT
[[EHTPA CUCTEMBI MAPAJICTBHBIX CHIL.

37.PaBHoieiicTBYIOMAsA CHII TSKECTH TBEPAOro Tena. IloHATHe eHTpa TSKECTH TBEpAoro Tena. dopMyIsl
JUTSL BBIYMCIICHUSI KOOPAMHAT IIEHTpa TSHKECTH Tela.

38.0mnpenenenne KOOpAMHAT LEHTPA THKECTH OJHOPOJHOTO TBEPAOro Tena (LEHTP TSKECTH o0beMa,
TIJIOINA A, JTMHHH).

39.Cnoco6s! onpeaeneHus MONOKEHUS IEHTPOB TAXKECTU Ted (MHTErpUPOBAHUE, CUMMETPHUS, pa3OueHue,
CHOCO0 OTPUIIATENBHBIX BECOB, IKCTIEPUMEHTAIBHBIN c1I0Cc00).



HIkana oneHnBaHuA 00y4aoUIerocsi Ha codecel0BaHMU 1O pa3aeny 1

ypOBeHb 0CBOCHUS MaTepuaJia

Bbamisl
PEeATHHIO
BOM
OLlEHKH

Teopernueckoe conepkaHUe TUCHUILIMHBI OCBOCHO IMOJHOCTBIO, 0e3 mpoOeos,
HGO6XOZII/IMI)IC HpaKTI/I‘IGCKI/Ie HaBBbIKHA pa6OTI>I C MaTepI/IaJIOM IIOJTHOCTBHO
chopmupoBanbl. OOydYarOmUICS WCYEPIBIBAIONIC, MOCIEAOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT MaTrepuall, yYMEET TECHO YBS3bIBaTh TEOPHUIO C
HpaKTHKOfI, BJI1agCCT pa3HOCTOp0HHI/IMI/I HaBbIKaMHU H" HpI/IeMaMI/I BBIITOJIHCHUA
HpaKTI/I‘-ICCKI/IX 3ajga4, HqueM HEC Sany,I[HSIeTCSI C OTBECTOM HpI/I BUJON3MCHCHUHN
3aJaHUH.

13-15

Teopernueckoe coaepkaHue AUCIHUIUIMHBI OCBOEHO TMPAKTUYECKU TIOJHOCTBIO,
oOyuarouuiicss IpaMOTHO U IO CYIIECTBY H3JlaraeT Marepuall, He JOIycKas
CYIIIECTBEHHBIX HETOYHOCTEH, MPaBWJIHLHO MPHUMEHSET TEOPETHUYECKHUE IMOJIOKEHUS
MPU  PEIICHUH TPaKTUYECKUX BOMPOCOB W 3aJay, BIJIAJIEET HEO0OXOMMBIMH
HAaBBIKaMU U TIPUEMaMH WX BBITIOJTHCHHS.

10-12

Teopernueckoe coaepkaHHe AUCHUIUIMHBI OCBOEHO YAaCTHYHO, OOydaromuncs
MMEeeT 3HaHMS TOJBKO OCHOBHOIO MaTepuaya, JIOMYCKaeT HETOYHOCTH,
HEJIOCTATOYHO  MpaBWIbHBIE  (QOPMYIMPOBKH,  HAPYIICHHUS  JIOTHUECKOU
MOCJIEIOBATEIbHOCTY B HW3JIOKEHWU MaTepuana, HO NpoOenbl HE HOCIT
CYIIIECTBEHHOTO XapaKTepa, HEOOXOTUMBbIE TPAKTUYECKHE HAaBBIKM pPaOOTHI C
OCBOCHHBIM MAaTEpHUajJOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOydarouuics
WCIIBITHIBAET 3aTPYJHEHUS NIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

7-9

Teopernueckoe coaepxkaHue AUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydaroluics
JIOTYCKAaeT CYLIECTBEHHbIE OUIMOKHM, HE BUIAUT B3aUMOCBSI3H TEOPHH C IMPAKTHKOM,
HEOOXOMMBIE MPAKTUUECKHE HABBIKM palbOTHl HE CHOPMUPOBAHBI, OOJBITHHCTBO
MPEAYCMOTPEHHBIX pabouell MporpaMMoOl AUCIUIUIMHBI Y4eOHBIX 3aJaHUil HE
BbINIOJIHEHO. HeoOxomuma  JOoMONIHUTENbHAs CcaMOCTOsATENbHas paboTa Haj
MaTepHuajoM Kypca.

Pazpmen 2
KommuekT 3a1a4 mo pasjaeny 2

Tema 9

3adauu penpoOdyKmueHo2o ypoGHs

3amaua 9.1 3amaua 9.2

JlaHo ypaBHEHHE JABUKEHHUS TOUKH X = sin(nt).
OnpenenuTb CKOPOCTh B OJMKAWIIMIA TOCIHE
Hayalla JBM)KEHHS MOMEHT BpeMeHu t , Korja)
koopauHata X = 0,5 M. Onpenenurb yCKOpeHHe
TOYKH B 3TOT MOMEHT BPEMEHM.

Touka ABMXKETCS MO NPSAMOM € IMOCTOSHHBIM
yckopernueM a = 0,3 m/c?. OnpeenuTh HaualbHyIO
CKOpOCTb TOYKH, €CIM dYepe3 6 CeKyHJ Iocie
Hayasa JABM)KEHHs] CKOPOCTb TOYKH CTajla paBHOHU 3
m/c.

3agaya 9.3
Touka ABMKETCA N0 NPSIMOM C YCKOPEHHUEM &
= 0,5 m/c%. Onpenenuts, 3a Kakoe BpeMms OyzeT
npoiiieHo paccrosiHue 9 M, ecau npu to = 0
ckopocTh ToukH Vo = 0. KakoBa Oyner ckopocThb
TOYKH B 3TOT MOMEHT BpEMEHU?

3agaya 9.4
CKOJBKO CeKyHJ| JI0JDKeH paboTaTh JBUraTelb,
KOTOPBII cooOI1aeT pakere yckopeHue 3g, uyToObl
CKOPOCTb pakeThl B NPSMOJUHEHHOM JBMKEHHU
BO3pocia ¢ 3 10 5 km/c?

3agaua 9.5
3amaHbl ypaBHEHUS IBUKCHUS TOUKHU X = 2t, V)|
= 1 - sin(0,1t). Omnpenenuth OIMKAUIIHIA
MOMEHT BpPEMEHH, KOTJIa TOYKa MepecedueT OCh
Ox. Omnpenenuth TakkKe CKOPOCTh TOYKU B 3TOT
MOMEHT BPEMCHH.

3anaya 9.6
[Ipoekiust BeKTOpa CKOPOCTU TOYKM HA OChb X Vyx =
2cos(mt). Omnpenenuth KOOPAMHATY X1 TOYKH B
MOMEHT BpeMeHH 11 = 1 ¢, mpu to = 0 KoopauHaTa Xo
=0.

3agaya 9.7

3agaua 9.8




JlaHBI TIPOEKIIMK BEKTOPA CKOPOCTH TOYKH Ha
KOOpJIUHATHBIE OcH: Vx = 3, Vy = 2t%, v, = t3.
Onpenenute MOAYIIb BEKTOpa YCKOPEHHUS B
MOMEHT BpeMmeHU {1 = 1 ¢ U ero HampaBicHHE
(HampaBnstONINe KOCUHYCHI). PaccTosHUS TaHbI
B METpax, BpeMs — B CEKyHax.

Jaubl ypaBHEHUS JIBMXKCHHUS TOUKH: X = 0,3t3, y
= 2t%. Onpenenuth, B Kakoil MOMEHT BpeMeHH 1
YCKOpEHHE TOUKM paBHO 7 cm/c® . OnpenenuTts
TaK)K€ CKOPOCTh TOYKH B ITOT MOMEHT BpPEMEHHU.
KoopauHaTe! X U Y 3a7aHbl B CAHTUMETPAX, BpEeMs |
B CEKYHJIaX.

3amauya 9.9
HOJIO)KGHI/IG TOYKH Ha IIJIOCKOCTHU
ompenensercs e€  paaHyc-BEKTOpoM T =

0,3t%T+ 0,1t3j. Onpenenuts MOIYIb BEKTOPA
YCKOPEHHS] TOYKH B MOMEHT BpeMeHu t1 = 2 ¢ u
ero  HampasiieHHe (10  HampaBJIAIOIIUM
KocuHycaM). PaccTosiHMS JaHBl B METpax, BpeMs
— B CEKYHJIax.

3agaya 9.10
Touka JBIKETCS IO OKPYKHOCTH COIJIACHO
YpaBHEHHIO S 0,52 + 4t Haiftu nomHOe
YCKOPCHUC TOYKHM B MOMCHT BPCMCHH, KOIrJa eé

ckopocth pocturHer 10 m/c . Pagmyc okpykHOCTH
R=1wm.

3adauu peKoncmpyKmueHozo ypoens
3apaua 9.11 3agaua 9.12
KacarenpHoe yckopenme Toukn a; = 0,2t Touka aBWKETCS 1O OKPYXHOCTH COTJIACHO
OnpenennTh MOMEHT BpeMeHHM 1, KormaBakoHy S = 5t — 0,4t OmnpenennTs MOMEHT

CKOPOCTh V TOYKH JAOCTUTHET BeauuuHbl 10 m/c,
eciu npu to = 0 ckopocTh TOUKH Vo = 2 M/C.
Kako#l myTh NpoNAeT TOYKa 3a 3T0 Bpemsi?

BpeMeHH t1, TP KOTOPOM HOpPMaJIbHOE YCKOpPEHHE
TOYKH an 0, a Takke BEJIWYHHY IIOJHOTO
YCKOpPEHUS! JJIs STOTO MOMEHTA BPEMEHM.

3aoauu meopuecKozo ypoeHs

3agaua 9.13
JlaH 3aKOH JIBWKEHUS TOYKU TIO TPACKTOPHHU:
s = 5t OnpenenuTs paauyc KPUBHU3HBI

TPAaeKTOPUU B MOMEHT BpPEMEHHU 11, MpU KOTOPOM
HOPMaJIbHOE YCKOPEHHE TOUYKH an = 3 M/c? a
TaK)K€ BEJIMYUHY IOJHOTO YCKOPEHHUS TOYKHU B

3amaua 9.14
[To OKpyXHOCTH, paguyc KOTOPOH I 7 M,
JIBIDKETCS TOYKA COTJIACHO 3aKOHY S = 0,3t

Onpenenutb MOMEHT BpeMeHH 11, MpU KOTOpPOM
HOpPMaJIbHOE YCKOPEHHE TOYKH an 1,5 m/c?, a
TaK)K€ BEJIMYMHY MOJHOTO YCKOPEHUS TOYKU B 3TOT

OTOT MOMCHT BPEMCHHU.

MOMCHT BPpCMCHHU.

Kommektsl 3ana4 o remam 10,11,13 u 14 npusenenst B @OC.
Il kasa oueHuBaHMs 32124 M0 pa3jaenay 2

Tponent Bbanabl
BbInosHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . PEeHTHHTOBOW
HUS | 3aJaHuii | 3aJaHMi | 3aJaHMi | 3aJaHHH
YpoBeHb oueHKH
3agaun
PENPOIYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHSI
3agaun
PEKOHCTPYKTHUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YpOBHS
Jajatit - TBOPHECKOrO | 5 5 g 152 | 07515 | 0-0,75 0-2,5
YpOBHS
Hroro 0-5

3ananus no pasgeny 2

Omnpenenenue ckopocTn
YPaBHEHHMAM

U YCKOPEHUSsI TOYKH M0 32JaHHbIM
ee IBHKeHNs (Tema 9)

ITo 3amaHHBIM ypaBHEHHSAM JBMKEHUS TOUKU M TpeOyercss yCTAaHOBUTH BHJI €€ TPAEKTOPUH U JJIsS
MOMEHTa BpeMeHH t = t1 (¢) HallTU MOJ0XKEeHNE TOYKU Ha TPAECKTOPUH, €€ CKOPOCTb, MIOJIHOE, KacaTeIbHOE U
HOPMaJIbHOE YCKOPEHMSI, a TAKXKE pPaJuyC KPUBU3HbBI TPAEKTOPUU.



agkrwm

10.

11.
12.
13.

Homep YpaBHeHIs IBHIKe HIA Bpewms 7,.¢

BapHAHTA x= x(1).cM v =y(t), oM
1 21 +3 5t 0.5
2 Acos”( mt/3)+2 dcos™( mt/3)+2 1
3 —cos(mt“/3)+3 sin(mt™/3)-1 1
4 4t+4 —4(t+1) 2
5 2sm(wt/3) —3cos(mt/3)+4 1
6 3t7+2 —14t 0.5
7 3t7—t+1 St°=51/3-2 1
8 Tsm(wt™/6)+3 2-Tcos(mt™/6) 1
9 =3/(t+2) 3t+6 2
10 —Acos(mt/3) —2sin(mt/3)-3 1

Kommext 3aganuit o reme 10, 11 u 13 npuBenen 8 ®OC.

Il kaJjia oueHMBAHUSIO pa3aeny 2

Ne paGoTh1 banubl peHTHHIOBOM
OLleHKH
K1 2
K2 2
K3 2
K4 4
Hroro 10

Bomnpocel k codecenoBaHuIo MO pasaenay 2

Kunemarnka kak pasjgen TeopeTHdeckod MexaHukd. OCHOBHBIC IOHSTHS KHHEMAaTHUKH (cucreMa
OTCYeTa, TPACKTOPHUS TOUKH, MPSIMOJIMHEWHOE W KPUBOJIHMHEWHOE JBMXKCHUS TOYKH, PAaBHOMEPHOE M
HEpPaBHOMEPHOE JIBIKEHHSI TOUKH, CKOPOCTh TOUKH, YCKOpPEeHHE TOUKH ). OCHOBHBIC 3a/1a4l KHHEMATHKH.
CriocoObI 3a/1aHUs IBHKCHHSI TOUYKU: BEKTOPHBII, KOOPIUHATHBIN, €CTECTBCHHBIN.

OrmpezeneHne CKOPOCTH M YCKOPEHHSI TOUKH IIPU BEKTOPHOM CIIOCO0E 3a/IaHUsT IBHKCHUSL.
OrmpezenieHre CKOPOCTH M YCKOPEHHSI TOUKH MTPU KOOPIHMHATHOM CHOCO0E 3aJaHusl IBUKCHHS.
OrmpezenieHue CKOPOCTH W YCKOPEHHsI TOYKM IIPH €CTECTBEHHOM CIOCOOE 3aJaHMsl JBUKCHUSI.
EcrecTBeHHas cucreMa KOOpAMHAT (KacaTelbHas, HOPMallb, OMHOPMAJb U UX OPTHI) M €CTECTBEHHBIN
TPEXIpaHHHUK (COMPHKACAIOIIAsCS, HOpPMajbHAs M CHOpIMISLOIAs IUiockoctH). LleHTp u paamyc
KPUBU3HBI TPACKTOPHH.

Knaccudukarys ABHKEHHI TOUKH 10 €€ YyCKOPEHHUSIM (IIPSMOJIMHEHHOE, IPSIMOJIMHEHHOE PABHOMEPHOE,
OPSMOJIMHEHHOE PaBHOIEPEMEHHOE, KPUBOJIMHEHHOE, KPHBOJIMHEHHOE PAaBHOMEPHOE, KPHBOJMHEHHOE
paBHOIIEPEMEHHOE).

[TocTymarensHOE IBIKEHHE TBEPAOTO Tena. TeopeMa O MOCTyHmaTelbHOM JBW)KGHHH Tela. 3aJaHue
MOCTYIATENFHOTO IBU)KEHHS TeNla. Y paBHEHUE MOCTYIATEILHOTO IBH)KEHHS Tela.

BpamarensHoe IBM)XKEHHE TBEPIOTO Tejia. YTOJ IMOBOPOTa Tena. 3aJaHue BpalaTelbHOTO JIBUKEHHS
Tena. YpaBHEHUE BPAILIaTEIbHOTO IBM)KEHHS TBEPIOTO Tela.

VYrioBasi CKOPOCTh W YIIIOBOE YCKOpPEHHE Tena (Kak anreOpandecKkue BEJTMYMHBI), COBEPIIAIOIIETO
BpallaTeIbHOE JIBIKEHHE.

YacTHbIe ciyyaW BpallaTeIbHOTO JBMKEHHS Tella (paBHOMEPHOE M PaBHOIIEPEMEHHOE BpaIlICHHE).
@®opMyIbl U1l BBIYUCIICHHSI YTIIOBOI CKOPOCTH U YTiIa IOBOPOTA.

Ompenenenne CKOPOCTH M YCKOPEHHUSI TOUKHU TeJla, COBEPIIAIOIIETO BpaIaTelIbHOE IBUKECHHE.
[IceBIOBEKTOPHI YTIOBOW CKOPOCTH H YIIIOBOTO YCKOPEHHUS Tela.

BekTopHbIe BBIpa)KeHHUs Ui CKOPOCTH, BPALIATEIbHOTO W LEHTPOCTPEMUTEIBHOTO YCKOPEHHH TOUKU
BPAaLIAIOLIETOCs Tea.



14.

15.
16.

17.
18.
19.
20.
21.
22.
23.

24,

25.

26.
27.

28.
29.

30.
31.
32.
33.
34.

[Inockoe nBukeHue TBepaoro Tesa. CBOWCTBA IIOCKOTO ABMKEHHUS. 3a/laHue MJIOCKOIO IBUYKEHUS Tella
(Tutockoit purypsl). YpaBHEHUS TIOCKOTO JBIDKEHHS Tela (IUIOCKON (Gurypsl). Pasnoskenue nBrKeHUs
IUTOCKOM (PUTYpBI HA TIOCTYNATEIbHOE IBHKEHHE BMECTE C IOJIIOCOM U BPALICHUE BOKPYT MOJIOCA.
Teopema 0 CKOpPOCTSX TOUEK MIIOCKON (QUTYPHI U €€ CIEICTBUSI.
[ToHsiTHE MTHOBEHHOTO IIEHTPAa CKOPOCTEW IJIOCKOW (HUTyphl M TEOpeMa O €ro CyIIeCTBOBAaHUU U
€IMHCTBEHHOCTH.
[IpuMeHeHre MTHOBEHHOTO IIEHTPa CKOPOCTEH K OIPEENIEHUIO0 CKOPOCTEN TOUYEK IIOCKOM (PUTypBHI.
Pa3nuunble ciydan onpeseneHus MoJI0KEeHNsE MTHOBEHHOTO LIEHTpa CKOPOCTEH.
Teopema 00 YCKOPEHHUSAX TOUYCK TUIOCKOH (PUTYPHI.
[TonsiTe MrHOBEHHOTO TIeHTpa yckoperuid (MLY) miockoit ¢purypsr.
Crnioco0b1 onpeieieHnst MTHOBEHHOTO IIEHTPa YCKOPEHUI III0CKOH (DUTYPHI.
Cdepuueckoe ABMKEHHE TBEPAOTO Tena. YTiibl Diepa. YpaBHEHUS CPEepUUIECKOTO IBHKEHUSI.
MrHoBeHHas OCh BpalleHUsl. Y paBHEHHE MTHOBEHHOM OCH BpAIICHHS TBEPJOTO Teja Mpu chepuyeckom
JBUKEHUH. YTIIOBasi CKOPOCTb U YIIIOBOE YCKOPEHHUE TeJa.
Omnpenenenne CKOpOCTed M YCKOPEHUH TOUYEK Tejna HpH cdepudeckoMm JABIKEHUU. Pacmpenenenue
CKOpOCTEM TOuek Tena Hpu chepudyeckoM JBWKEHUHU. [Ipoekium CKOpPOCTHM TOYKM Teja Ha OCH
JIEKapTOBBIX KOOPAMHAT.
Pa3noxxenne nBuxkeHHst CBOOOTHOTO TBEPAOIO Tesa Ha MOCTYNAaTelbHOE IBUKEHUE BMECTE C MOJIFOCOM U
chepuyeckoe JBUKEHUE BOKPYI MOJIOCa. YpaBHEHMs JBHKEHHS cBOOOgHOro Tena. HezaBucumocTthb
BEKTOPOB YIJI0BOW CKOPOCTH M YIJIOBOTO YCKOPEHHS CBOOOIHOTO Tejia OT BhIOOpa MmoJtoca.
Omnpenenenre CKOPOCTE U yCKOpEeHUH ToYeK CBOOOHOTO TBEPIOTO Tela.
CrnoxHoe nBukeHHe TOUYKH. OTHOCHTEIbHOE, NEPEHOCHOE M a0COJIIOTHOE JIBMKEHHS TOUKHU. 3aJaHue
CJIO’KHOTO JIBMKEHUS TOUKH.
TeopeMa 0 CI0KEHUU CKOPOCTEM.
Teopema o cnoskeHuHu yckopeHuit (Teopema Kopuosnca), kopuosmcoBo yckopenue. Ciaydan OTCyTCTBUS
KOPHOJINCOBA YCKOPEHUSI.
CrnoxeHue nocTynaTesbHbIX ABUKEHUN.
CrnoxeHue BpalieHuid TBEPAOro Tejla BOKPYT MapajiieabHbIX ocel. [lapa BpaieHuii.
CroxeHue BpalieHui TBEPAOTO Tejla BOKPYT MEPECEKAIOIIUXCS OCEH.
CrnoxeHue nocTynaTesIbHOrO ¥ BPaIlaTeIbHOTO ABUKEHUN. BUHTOBOE ABMKEHUE.
OO6mwmit cirydait ClioKeHuUs1 TBUKEHUN TBEPAOTO Tea.

IIkana oneHnBaHUs 00y4aKOIIEroCsl HA co0eceI0BaHUU 10 pa3eay 2

banasl
peiTHHI0BO
YpoBeHb 0CBOEHHSI MaTepHUaJia i
OLIEHKH
Teopernueckoe conepikaHUe TUCHUIIMHBI OCBOCHO TOJHOCTBIO, 06€3 MpoOeoB, 13-15

HEOOXOIUMBIC TMPAKTUYECKUE HABBIKM pPabOThI C MaTepuajgoM IOJHOCTBIO
chopmupoBanbl. OOy4aromuiics HCYEPIBIBAIONIE, MOCIEA0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT Marepual, yMEeT TECHO YBS3bIBATb TEOPUIO C
MPAKTUKOM, BIIAJEET Pa3HOCTOPOHHUMHU HAaBBIKAMU WU NPUEMAMU BBITOJIHEHUS
MPAKTUYECKUX 3a7a4, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUIAOU3MEHECHUU
3aJaHuM.

TeopeTnueckoe colepkKaHUe IUCHUILIMHBI OCBOEHO INPAKTHUYECKU IOJHOCTHIO, 10-12
oOydaronuiicss rpaMOTHO W TIO CYIIECTBY HM3JIaraeT Marepuall, He IOoImycKas
CYILIECTBEHHBIX HETOUYHOCTEN, PABUIILHO ITPUMEHSIET TEOPETUYECKUE TTOJI0KEHUS
IpU PpEIICHUH MPAKTUYECKHX BOMPOCOB M 3aJad, BIaJeeT HEoOXOIUMBIMU
HABBIKAMU U ITPUEMAMU UX BBITIOJHEHUS.

Teoperndeckoe cojnepkaHue AUCHUILTMHBI OCBOCHO YAaCTUYHO, OOYydJaromIuucs 7-9
MMEET 3HAHUSA TOJBKO OCHOBHOIO Marepuala, JIOIYyCKAaeT HETOYHOCTH,
HEJOCTATOYHO  TpPaBWIbHBIE  (POPMYITHPOBKH,  HAPYIICHHUS  JOTHYECKON
MOCJIEIOBATEIFHOCTA B  M3JI0KEHUM MaTepuana, HO TMpoOeNbl HE HOCSIT
CYIIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe MPAKTUUYECKHUE HABBIKM pabOTHI C
OCBOCHHBIM MAaTEpHUaJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYJAIOIIUNCS
WCIIBITHIBAET 3aTPYAHEHUS IIPU PEILIEHUU MMPAKTUYECKUX 3aa4.




JOIYCKAeT CYIIECTBEHHBIC OIIMOKH,

3aJaHUH HE BBIIIOJIHEHO.
paboTa Ha/i MaTEpHUAIOM Kypca.

Teoperuueckoe coaepikaHHe AUCLMIUIMHBL OCBOGHO YaCTUYHO, OOYy4arOMIMHCS
HE BHUIUT B3aUMOCBS3H TEOPUU C
MPAKTUKOH, HEOOXOAMMbIE MPAKTHUECKUE HaBBIKU pabOThl HE cHOPMHUPOBAHEI,
OOJIBIIMHCTBO NPEAYCMOTPEHHBIX paboyeil MporpaMMoi AMCHUIUIMHBI Y4eOHBIX
Heobxoauma JONMOMHUTENBHAs CAMOCTOSATEIbHAS

0-6

Pasznen 3

Tem

aleé

3adauu penpooyKmueHo20 ypPOGH:

3angaua 16.1
Temo Maccoii m 50 kr, mojBelIEHHOE Ha
Tpoce, TIOJHUMAETCSI BEPTUKAIBHO C YCKOPEHHUEM
a = 0,5 m/c’>. OmpeieNTuTh CUITy HATSKEHHS TPOCA.

3agaya 16.2
Jleramp maccoit m = 0,5 Kr CKOJIB3UT BHHU3 TIO
noTKy. llox kakum yriaom K TOPU30HTaIBHOU
IUIOCKOCTH JIOJDKEH pacroyiaraTbCsl JIOTOK, JUIS
TOTO YTOOBI JIeTallb JBUTANIACH C YCKOPEHUEM a =
2 M/c?? YTon BRIPa3UTh B rpagycax.

3agaua 16.3
CKOpOCTI) ABUXKCHUSA TOYKH
Maccod M = 24 Kr no npsamoit
3a/1aHa rpaguKkoM QyHKIUU V =
v(t). Ompenmenuts  MOAYIb
PaBHOAEHCTBYIOIIEH cuJl,
JNEUCTBYIOIIMX HA TOUKY.

"Ll

3anaya 16.4
MarepuanbHasgs TOYKa Maccol m 16 xr
NBUKETCSI TI0O OKPYKHOCTU paauyca R = 9 m co
ckopocthio V = 0,8 M/c. Onpenenutb MPOEKIHIO
PaBHOJICHCTBYIOIIEH CUJI, MPUJIOKEHHBIX K TOUKE,
Ha TJIaBHYIO HOPMaJIb K TPACKTOPHH.

3agaua 16.5

MarepuasibHass TOYKa Maccol M 900 xr
NBWXKETCS 10 TOPU3OHTAIBHOM MPAMON TOA
neiicteuem cuibl F = 270t, koTopasi HampaBiieHa
1Mo ToM xe npsaMon. OnpeaenuTbh CKOPOCTbh TOYKU
B MOMEHT BpemeHH 11 = 10 ¢, ecoim mpu to = 0
ckopocth Vo = 10 M/c. Onpenenurs Takxke IMyTh,
MpOHIEHHBI TOUKOM 3a 3TH 10 c.

3agaua 16.6
Onpenenuthb MyTh, MPOMICHHBI
MaTepuaTbHOW TOYKON Maccoit M mo ocu OX 3a 1
C, €CIIM OHA JBHMXKETCS MOJ JAeWCTBUEM CHIbI Fx =
12mt2. B MoMeHT BpeMerH to = 0 KoopauHaTa Xo
3 M CKOpOCTh Vo = 6M/C.

3aoauu peKOHCMPYKMUBHO20 YPOBHS

3agaua 16.7

MarepuanpHas Touka M
Maccol M MBMIKETCA BIOJIb
-» TOpH30HTaJILHOM ocu OX moj
g neicteueM cuibel F = 2m(x +
1). Ompenenutb CKOPOCTh H
YCKOpEHHE TOYKH B MOMEHT BpPEMEHH, KOrja ee

koopauHara X = 0,5 M.

3agaya 16.8
Ha marepuanbhyto Touky maccoit m = 20 kr,
KOTOpasi JBMIKETCS 10 TOPH3OHTAIBHOW MPSIMOM,
NeiiCTBYeT cuja CONpOTUBJICHHS R = 0,2v%. 34
CKOJIBKO CEKYHJ| CKOPOCTh TOYKH YMEHBIIHUTCS C
10 mo 5 m/c? Kakoif myTh MpoOHIeT TOYKa 3a 3TO
Bpemsi?

3anaya 16.9
Omnpenenuts ckOpocTh TOUkH M
KOHHYECKOT0 MasTHHKA, KOTOPBIN
npu anuHe Hutu OM 1 M,
ONMCBIBAET KOHYC C YIJIOM IpH
BepIIMHE o = 45° .

3amaua 16.10

Marepuanbaas Touka M maccoii
m 6 Kr nepememaercs B
TOPU3OHTAJIBHOM  IUIOCKOCTH  TIO
KPUBOJIMHEMHON TPAeKTOPUU IO
neifictBueM cwisl  F 8 H. Omnpenenuts,
KaCcaTeJIbHOE YCKOPEHUE TOUYKH.

3adauu meopuecko20 yposHs

3agaua 16.11
Teno maccoit m = 20 kr majgaer Mo BEpTUKAIIH,
CHJla CONPOTUBJIEHUS Bo3ayxa R 0,04v2,
Omnpenenuts MakCHUMAaJbHYIO CKOPOCTb MaJICHHS
Tela.

3agaua 16.12

ITo HaKJIOHHOM IIJIOCKOCTH M3
COCTOSIHMSL ~ IIOKOSI ~ HauyMHAET
CKOJIB3UTh TEII0 Maccoir m = 1
Kr. OnpenenuTb MaKCUMaJIbHYIO

CKOPOCTh TCJIa, CCJIM CHJIa COIIPOTUBJICHUS




\ |I[BI/I)K€HI/IIO R =0,08v.
KommuiekT 3a1a4 no pasaeny 3
KowmrmnekTsr 3amau mo remam 17-24 npusenensl B POC.
Hlkana onennBanus 3a1a4 no pasueiay 3

Tpouenr Baniabl
BbInoJHe- | 84-100 % | 66-83 % | 50-65 % | 0-50 % . .
. . . N peldTHHTOBO¥I
HUA | 3aJaHM# | 3aJaHUil | 3agaHUi | 3a0aHMi
YpoBeHb oneriH
3amayun
PENPOIYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS
3amayn
PEKOHCTPYKTHBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
3anadum - TBOpHECKOTO | 5 5 g 152 | 0,75-15 | 0-0,75 0-2,5
YPOBHS
HUroro 0-5

3aganus nmo pasuaeny 3
HNurerpuposanne q1uddepeHnaIbHBIX YPABHEHUH IBUKEHUS
MaTepuaJbHOi TOukH (Tema 17)

MarepuanpHas Touka M Maccoid M, moyyduB B TOYke A HadalbHYIO CKOPOCTH Vo, IBWKETCS B
n3orHyToi Tpydoe ABC, pacnosioxeHHOH B BEPTHKAILHON IJIOCKOCTH. YYacTKH TPYObI MM 00a HAKJIOHHBIE,
WU OJWH TOPU3OHTAIBHBIA, a JPYyrod HAKIOHHBIA. Yron HakiaoHa Tpyoel o = 30°. Ha yuactke AB Ha
MaTepUaJbHYI0 TOUKY ACUCTBYET cuia TskecTd P, mocrosiHHas cuna Q (ee HampaBieHHE yKa3aHO Ha
PUCYHKE) M CHJIa CONPOTUBIECHHS cpelbl R, 3aBHcAIas OT CKOPOCTH V Tpy3a U HallpaBlICHHAas MPOTUB
nBKeHus. TpeHuem rpysa o TpyOy Ha yuactke AB npeneOpeusb.

B Touke B marepuanbHas Touka, HE U3MEHsISI BEIMUMHBI CBOEH CKOPOCTH, MEPEeXOIuT Ha ydyacTok BC
TpyOBI, T/Ie Ha Hee JIEHCTBYET cuila TsukecTH P, cuna Tpenus (koadduient Tperus rpysa o Tpyoy f=0,2) u
nepemenHas cuia F, mpoekius kotopoit Fx Ha ock X 1aHa B Tabmuile.

N3BectHO paccrosiuue AB = | wim Bpemst u nBmkeHus or toukd A 1o touku B. TpeOyercs Haiitu
3aKOH JIBMDKCHHUSI MaTepHalIbHOM TOUKH Ha ydactke BC: X = x(t).

No Ba- | Puc. m Vy, Q, R, u [, li, Fy,

pHaHTa (K1) M/c H H M C H
1 1 4.5 18 9 uv | 045 - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 uv | 04 - 2,5 2sindt
4 4 6 14 | 18 | wi” | 06 5 - -3cos2t
5 5 1,6 18 4 uv | 04 - 2 dcosdt
6 6 1,2 22 2 ur” | 0.8 0,5 - 6t
7 7 2 5 2 uv | 04 - 2,5 2sindt
8 8 2,4 2 6 w048 | 1,5 - 6t
9 9 1,8 15 6 ur- | 0.3 - 3 ot
10 10 4 12 | 12 | w” | 08 | 25 - | -Bcosdt
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KommnekT 3ananuii no remam 18, 20, 23 npusenen B DOC.
IIIkaja oueHUBaHus Mo pasaeay 3

Ne paboTor baniabl peHTHHIOBOM
OLICHKH
A1 2
J2 2
3 2
J4 4
Hroro 10

Bomnpocsl k cobecenoBaHuio 1o pasaery 3

1. I[I/IHaMI/IKa KaK pas3acit TCOpCTH‘-ICCI(OfI MeXaHuKd. OCHOBHBIC MHOHSTHS JUHaAMHUKHU (HpOCTpaHCTBO )41
BpEMs, MATCpHUAJIBbHOC TCJIO, CUJId, MHCPTHOCTH TCJIa, MacCa TCJla, MAaTCpUaJibHAsA TOYKa, CHUCTCMa

OTCUETA).
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38.

3akonsl guHamuku (I'ammies-Hprorona) marepuanbHoil Touku. IloHsTHE HMHEpPLUAIBHON CHCTEMBI
oTcyerTa.

JIB€ OCHOBHBIE 3a/1a4M TUHAMUKU TOUKH.

OcCHOBHBIE BU/IBI CHIL

HuddepeHunanbupie  ypaBHEHHs JABMXKEHHS CBOOOJHOM TOYKM (B BEKTOPHOH, KOOpPAMHATHOM U
€CTECTBEHHOU (opme).

[Topsanok peuieHust NpsAMOn 3aJa4u JUHAMHUKA TOYKH.

Pemenue oOpaTHOi (OCHOBHOM) 3ajauy TUHAMUKY TOUYKU IIPU MPSIMOJIMHENHOM JABUIKEHUU.

Pemenue oOpaTHOI 3a/1auy TMHAMUKY IPU KPUBOJIIMHEHHOM JIBUKEHUH TOUKH.

HecBoOoHoe aBmxeHne MatepraibHOi Touku. OCHOBHOE ypaBHEHHE JMHAMUKHA HECBOOOIHOM TOUKH.
JIBM>KEHHE TOYKH MO 3aJaHHOW HETIOJIBMXKHOM KPHUBOM.

OTtHocuTenbHOE ABMKEHNE TOUKU. [IoHATHE TEpeHOCHON U KOPUOJIMCOBOW CHUJI HHEPLIUU TOUKH.
Bnusinue BpaiieHust 3eMiiM Ha paBHOBECHE U IBHXKEHUE Tell.

CB0OO1HBIE KOJI€0aHUS TOUKH.

CB0OO1HBIE KOJI€0aHUS TOUYKU ITPU HATUUUU TPEHUS CKOJIbKEHUSI.

CBoOoaHbIE KOJEOAHMSI TOYKM TMPU JMHEHHO-BS3KOM COTPOTHUBICHUM. ATEPHOIUYECKOE JIBHKCHHE
TOYKH.

BrinyxkeHHble Koe0aHUs TOUKH.

BoinyxkaenHble  koneOaHUS TOYKM MPU  HaJUMYUM  JIMHEHHO-BA3KOTO  COMPOTUBIIEHUS  CPEbI.
Anepuoanueckoe ABMKEHUE TOUKH.

SABnenue OueHuil. SIBIeHNe pe3oHaHca.

Mexannueckas (MmaTtepuanbHas) cuctema. Kiaccubukanus cui, NEHCTBYIOIIUX HAa MEXaHHUYECKYIO
cucremy. OCHOBHBIE CBOWCTBAa BHYTPEHHUX CHIL.

JuddepenunanbHble ypaBHEHHUS ABHKEHUS MEXaHUYECKOM CHUCTEMBI.

Macca mexanuyeckoil cucteMbl. L[eHTp mMacc MexaHH4YeCKOW cucTembl. POPMYIbI IJIsI BBIYUCICHUS
KOOPAMHAT LIEHTPa MaCC CUCTEMBI.

MOMEHT MHEpLMH MEXaHWYECKOM CHCTEMBI M TBEPJIOIO TeJda OTHOCHUTENIBHO OCH. Pammyc mHepnum.
Brrunciienne MOMEHTOB MHEPIIUU MPOCTEUIINX TEN.

Teopema 0 MOMEHTaX HHEPIIUM OTHOCUTEILHO MapaJuIeNIbHBIX oceil (Teopema [toiirenca-IlITeitnepa).
LlenTpoOekHbIE MOMEHTHl WHEPUHMH. OJUIMIICOM]I WHEpUMH. [J1aBHBIE OCHM M TIJIABHBIE MOMEHTBI
WHEpLHUH.

Brluncnenne MOMEHTa MHEPIMU TBEPJOTO TeJla OTHOCUTEIBHO MPOU3BOJIBHOM ocH. [loHsiTHE O TeH30pe
WHEpLHUH.

Teopema 0 ABM>KEHUM LIEHTpPa MAacC MEXaHUYECKOU cucTeMbl. CneAcTBUs, 3aKOH COXPAHEHUs ABUKECHUS
LIEHTpa Macc.

KonnuecTBo nBUKEHUS MAaTEPUATILHON TOUYKU. DJIEMEHTAPHBIA UMIYJbC CUJIbl. VIMITyJIbC TOCTOSIHHOU U
MIEPEeMEHHON CHIIBI 32 TAHHBIM MPOMEXKYTOK BpeMeHHU. Teopema 006 UMITyIbCE paBHOJCHCTBYIOIICH.
Teopema 00 H3MEHEHHMM KOJMYECTBa MABIKEHUS MaTepHalbHON Touku (B AuddepeHIuanbHOl U
HWHTETpaJIbHON (hopme).

KonudecTBo ABIKEHUST MEXaHUYECKOW cucTeMbl. TeopemMa 00 H3MEHEHUM KOJUYECTBA JBUKECHUS
MexaHuyeckoil cuctembl (B nauddepeHnmansHoii M uHTErpanbHOl ¢dopme). CrienctBus, 3aKoH
COXPAHEHHUS KOJMYECTBA ABMKECHUS MEXaHUYECKON CUCTEMBI.

MOMEHT KOJIMYECTBA ABMKEHUS MAaTEPUATIbHOU TOUKH.

Teopema 00 U3MEHEHMH MOMEHTA KOJIMYECTBA JBMKEHHS MaTepUAIbHOM TOUYKH.

Kunernueckniit MOMEHT MEXaHUYECKOM CHCTEMBI.

Teopema 00 HM3MEHEHMM KHMHETHYECKOTO MOMEHTa MEXaHHYeCKOH CHUCTeMbl (TeopeMa MOMEHTOB).
CrnencrBusi, 3aKOH COXpPAHEHHUS KHHETHMUYECKOIO MOMEHTAa MEXaHHMYECKOM CHCTeMbl, HeoOXOIUMble
YCJIOBHS paBHOBECHS JTH000I MEXaHUUECKOM CUCTEMBI.

PaboTa nocTosSHHOM CHJIBbI Ha TPSIMOJIMHEHHOM MEepEeMEIeHUH.

Pabora nepemenHoii cuibl (00umii ciydait). Berarcnenue pa®oTsl yepe3 KpUBOJIMHEIHbIN uHTerpan |
poxa.

OneMeHTapHas paboTa cuibl. Beruucienue paboTel uepes kpuBoauHenHbIN nHTErpai Il pona.

Teopema o paboTe paBHOJEHCTBYOLIEH.

Paborta mocrosiHHO# cuibl TpeHus. PaGora cumbl TspkecTH. PaGota cuibl ynpyroctu. DneMeHTapHbIe
cBezleHUs 00 neaIbHbBIX CBA3AX. PaboTa peakiuy uaeanbHOM CBSI3H.

MormurHocTs cribl. KoadduuueHT nosie3Horo neiicTBrs MalluHbl.



39.

40.
41.
42.

43.
44,
45.

Kunernueckast sHeprust marepuanbHOi Touku. Teopema 00 H3MEHEHMHM KHHETHYECKOW HHEPTrUU
MaTepHanbHOU TOUKH (B quddepeHIInaIbHON U HHTErpaIbHOU hopme).
Kunernyeckasi 3HepTHsi MEXaHMYECKON CUCTEMBI M CITIOCOOBI €€ BBIYUCIICHUS.
BrrunciieHne KUHETUYECKON YHEPTUM TBEPAOTO TENA B PAIUYHBIX CIyYasiX €r0 JBHKEHUS.
PabGotra u MOIIHOCTH CHWJI, IPUJIOKEHHBIX K TBEPAOMY TENy, MPH TMOCTYNATEIHbHOM M BpaIlaTeIbHOM
JIBH)KEHUSX.
Pabora cui TshKeCTH MEXaHHYECKON CHCTEMBI M TBEPJIOTO Tea.
PaboTa BHYTpeHHUX CHJI TBEPJIOTO TEJaA.
Teopema 00 M3MEHEHUM KUHETHYECKOW IHEPTrUM MEXAaHUYECKON CHCTeMBbl. Teopema 00 H3MEHEHUU
KHHETHYECKON sHepruu TBepaoro Tena. Ciaydall MEXaHMYECKOM CHUCTEMBI C HE U3MEHSIOIIMMHUCA CO
BPEMEHEM HUJICATBHBIMU CBS3SIMU.

IIkaJia oneHuBaHusA o0yuyawuierocsi Ha codeceJ0BaHNHU 10 pasaeny 3

Bbanabl
peiTHHI OB
YpoBeHb 0CBOeHHUSI MaTepuajia oi
OIlEHKH
Teoperuueckoe cofepkaHue TUCHUIIIMHBI OCBOCHO TOJHOCTHIO, 0€3 MpoOesoB, 13-15

HeO6XOHI/IMBIe HpaKTI/I‘ICCKI/Ie HAaBBIKHN pa6OTBI C MaTepI/IaJ'IOM IIOJTHOCTBHO
chopmupoBanbl. OOy4arOMIMICS HCYEPIBIBAIONIE, TOCISIOBATEIBHO, YETKO H
JIOTUIECKH CTPOMHO W3jIaraeT MaTepHall, yMEeT TECHO YBS3bIBATh TEOPHIO C
HpaKTI/IKOI\/’I, BJIaACCT paSHOCTOPOHHI/IMI/I HaBBIKaMH H HpI/IeMaMI/I BBITIOJTHCHU A
HpaKTI/I'-IeCKI/IX 3aaa4, an/Iqu HC SaT”p}IJIHHeTCSI C OTBCTOM HpI/I BUJION3MCHCHHUU
3aJaHUH.

Teopernueckoe coaepkaHue AWCIUIUIMHBI OCBOCHO MPAKTUYECKH TOJHOCTHIO, 10-12
0OydJaroIuiicss TPaMOTHO M MO CYIIECTBY H3JIaraeT Marepuaj, He JOITycKas
CYIIIECTBEHHBIX HETOYHOCTEH, IPABMIIHBHO MTPUMEHSIET TEOPETUUECKUE TTOTI0KECHUS
MPU  PEIICHHH TMPAKTHYECKUX BOMPOCOB MW 3aJad, BJAJACET HEOOXOIUMBIMHU
HaBBIKAMU ¥ TIPUEMaMH MX BBITIOJTHCHHS.

Teopernueckoe conep’kaHWe MUCIMILIMHBI OCBOCHO YAaCTUYHO, OOYydYarOIIHiCs 7-9
MMEET 3HaHWS TOJBKO OCHOBHOTO Marepuayia, JOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  MpaBWIbHbIE  (OPMYJUPOBKH,  HApYIICHUS  JIOTHYECKOM
MOCJICIOBATEIbHOCTH B HW3JIOKEHWM Marepuana, HO TMpoOenbl HE HOCAT
CYIIIECTBEHHOTO XapaKTepa, HEOOXOIUMBbIE IPAKTHYECKHUE HAaBBIKM PabOTHI C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHBI, OJIHAKO OOydYarOIIHICS
WCTIBITBIBACT 3aTPYTHEHUS MPU PEIICHUH MPAKTHYCCKUX 3a/1a4.

Teopernueckoe conepkaHue AUCHUILIMHBI OCBOGHO YaCTUYHO, OOy4arouiics 0-6
JIOTYCKAeT CYIIECTBEHHbIE OIMIMOKH, HE BHAUT B3aUMOCBSI3M TEOPHUH C
MPaKTUKOM, HEOOXOIMMBIE MPAKTHUYECKHE HABBIKK PabOThI HE C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX paboueil mporpaMMoi AUCHHUIIIMHBI Y4EeOHBIX
3aJaHuii He BbBIIOJHEHO. HeoOxoauMa IOMONHUTENBHAS CaMOCTOSITENIbHAS
paboTa HaJ MaTepHUaIoOM Kypca.

Pasznen 4
KommuiekT 3a1a4 no pasjaeay 4

Tema 24

3adauu penpoOoyKmueHo20 ypoGH:




3anaua 24.1

OnHOpOIHBIN TIMCK
pamuycom R u maccoit m
COEIMHEH C KPECTOBUHOM,
COCTOSAINEH U3 YETBIPEX
crepkHert  jumHOM |,
Maccol M KaXIbIH.
CucremMa HauMHAET BpaIIaThCS IMOJ JCHCTBUEM
BHEIIHUX CHJI C YIIOBO# cKopocThio o = 3t ¢,
OnpenenuTb MOMEHT BHEIIHUX CHJI OTHOCHTEIIBHO
ocu Bpamenus O.

3anaua 24.2

[lpu mycke B xox neO&nku K
Oapabany A MpUJIOKEH BpalarolIdi
MOMEHT, MPOTIOPITUOHATILHBIN
BpemeHn M kt, rme Kk
K03 (PUIUEHT NPONOPLUOHATBHOCTH;
t Bpems. ['pys Maccoir My
MOTHUMAETCS TIPU TIOMOIIM KaHaTa, HAMOTAaHHOTO
Ha Oapaban A paamycoM I U Maccoll my.
OnpenenuTh yriaoByl CKOPOCTh OapabaHa, cuuTast
€r0 CIJIONIHBIM OTHOPOJTHBIM IFJTHHJIPOM.

3aoauu peKoHCMPYKmMUEHO20 yPOGHS

3anaua 24.3
OnnopoHas
é NIPSIMOYTOJIbHAS

9

IIJIaCTHUHA|

—

Ao

u 4a Bpamaercs BOKPYT
BEPTUKAJIBHOMN
HenoABIKHON ocn O, MepneHIUKYIIpHOH K e&
MI0CKOCTH. Ha mmacTuHy IeWCTBYET mapa CHII C
MoMeHTOM M 2t, nexamas B €€ IJIOCKOCTH.
OnpenenuTh 3aKOH U3MEHEHUS YIIIOBOM CKOPOCTH
MJIACTUHBI, €CJIM B HaYaJIbHBII MOMEHT OHa ObLia
HEIOIBUKHA.

Maccoi M co cropoHamu 2@

3anaua 24.4

t . Cucrema COCTOUT n3

i OJHOPOJTHOTO
i ,  TOPU30HTAIBHOTO CTEPKHSA
Ti L Pwyp TI umHOM 21 M maccot mi 4
McD ' TakKe JBYX TOYEYHBIX Macc
C,JJL? M2, 3aKpCeIVICHHBIX Ha €ro
koHnax. CucremMa HayMHAET
BpamiaThCsi W3  COCTOSTHUSI  TOKOS ~ BOKPYT
BEPTHKAJIbHOU ocu 0] o1 nelcTBHEM
MOCTOSTHHOTO BPAIIAlOIIero MOMeHTa M TIpu 3TOM
BO3HUKAaE€T  MOMEHT  CHJI  CONpPOTHUBIICHUS,
MPONOPIIMOHATBHBIN YTJIOBOM CKOpPOCTH
pamieanss M. = ko, tome K — koaddumment

MPONOPLUUOHAIBHOCTA, (® — YIJOBas CKOPOCTb.
HaiiTi 3aK0H M3MEHEHHS YIII0BOW CKOPOCTH.

3aoauu meopuecKozo ypoeHs

3apaua 24.5
/Mﬁp OnHopoaHbIii qUCK Beca P
r u paguyca R  HaumHaer

JIBIDKCHHE B BEPTUKAIHHOU
IUIOCKOCTH U3 IIOJOKEHMS,
npu koTopom neHtp C mucka
HaxoJuTcs Ha paccrosHun H
OT TMOBEpXHOCTH Toya. Ha
TIMCK JIEHCTBYET MOCTOSIHHBINA MOMEHT Mgp. Haiitu
BEITMYMHY YIJIa MOBOPOTa (@ JHCKA B IMOJIOKEHUHU,
[py KOTOPOM LIEHTP AUCKa OyaeT HaxOOUThCS Ha

Gl

“ A et

paccrossHuu H/2 oT moBepxHOCTH MoJIa.

3agauya 24.6
Tspkenoe  OJHOPOJIHOE  KOJIBIIO
majgaeT W3 COCTOSIHHMSL  ITOKOS,
pa3MarbiBas HEBECOMYIO HUTb.

OnpenenuTh 3aKOH JIBHKCHHS IICHTPA
Macc C koublia, cuutas Xco = 0.

Tema 25
3adauu penpoOyKmueHo20 ypPOGH:
3amaua 25.1 3amaua 25.2
MartepuanpHas Touka Maccoii M = 2 kr| MarepuanpHas Touka Macchl M JBWXKETCS TO
CKOJB3UT ~ BHM3 10  TJIAAKOH  HAKIOHHOMj3akoHy r = 16T — cosntj + (1 + \/§)t4l_c.

[JIOCKOCTH, PAacIoJIOKEHHON moj yriom 30° k
TOPU30HTY, TOJ JeicTBHeM cuibl F 4 H.
OnpenennuTts Cuily HTHEPLUUU TOUKH.

OHpeI[CJ'II/ITL BBIpAXKCHUC [JIs1I CHJIBI HWHCPUUU
TOYKU.

3agaua 25.3

3amaua 25.4
JIBa OIMHAKOBBIX Teja Maccol 1 Kr KaxKabIil
COEMHEHBI MEXIy COO0M HEpacTSHKMMOM HUTHIO
U JBHXKYTCS MO0 TOPU30HTAIBHOW IUIOCKOCTH MOJ
nelicTBUEM IIOCTOSHHOW cuiabl F 40 H.
KosdduiimeHT TpeHUsT CKOJIBKEHUS Tel 10




I'py3 Maccoit m = 60ke momse-
IIeH HAa HIITH, KOTOpasd HaMaTEIBAETCA
Ha 0OapadaH, Bpaldaromuiics COITAcHO

ypaesesmo @ = 0,6¢° . Onpenenmrs

wiockoctu f = 0,1. OnpenenuTsh HATSHKEHUE HUATH.

MAaTepPUAIBHYI0 TOYKY,
paauyca R 80 cM, HaxozgsdleMycs B
BEPTUKATBHON TUIOCKOCTH. OIpenennTh CKOPOCTh
rpy3a B BEpXHEH TOUKE TpPAEKTOPHH, €CIU

JaBJICHUE Ha KOJIBIO B 3TOM TOuke OyleT paBHBIM
0.

JBIDKETCSI TI0  KOJIBILY

HaT:DKEHIIE KaHAaTa, e€CO  Pafmyc
7 =0,4m.
3aoauu PEKOHCMPYKMUBHO20 YPOBHA
3agaua 25.5 3anaua 25.6
pr3 Becom G = 4 KH, HpI/IHI/IMaCMIﬂﬁ 3al Ompenennts (B Ipagycax) Bemyll-

Hy yroa O oTkuoHeHns crepxus AM

¢ ToueuHoit Maccoii M Ha xoHIE OT Bep-
THKATBHON OCH BpallleHHd, ecll Bal

0OA copvectHO co crepxuem AM
BpAINAEeTCA ¢ TIOCTOSHHON YITOBOIl CKO-
pocteto @ =4,47 pad/c, a gmma
1=0,9814. Maccoii crepxus AM

TpeHeOpes.

3aoauu meopuecKoz20 ypoeHs

3anayva 25.7
L
f | Onsoponssti crepxers AB wac-
Il coii | k2 paBHOMEpHO Bpamaercsa ¢ yI-
(1 /// B nosoit ckopocteio @ =10 pad/c. On-
- ! 0. — pedeTTh MOTYTh INHAMITYECKOH peak-
(O Ll NONIINIHIKA 0. ecim pazmeph

P [ =03wu,1,=08u.

0
D 3amaua 25.8
OnHOPOAHBIHI
y 2a crepxkedb CD = 2 M
AR ® B ¥ =
A e { 2 Maccom m 2 Kr
%A .77 x BpalaeTcs BOKpYT
2 2 HEIOIBUKHOM
TOPU30OHTAIBHOM OCH  AX, TepIeHIUKYISIPHON

CTEPXkHIO, C TOCTOSTHHOM YIJIOBOM CKOPOCTBIO ® =
5 pan/c. Pa3mepsl 3amaHbl Ha 4YepTeke, Maccoit
Baja MOXHO mpeHeOpeub. OnpeAaenuTh MOJHYIO
€aKI1Io MOAIUIHUKA Ra B Touke 4.

KommekTsl 3a1a4 o remam 26-30 npusenensl B OC.

Il kasa oneHuBaHus 3a1a4 1o pasaenay 4

Hpouent Banabl
BbInosHe- | 84-100 % | 66-83 % | 50-65% | 0-50 % . .
. . . . PEeHTHHTOBOW
HUS | 3aJaHUii | 3aJaHMid | 3aJaHMi | 3aJaHHH
YpoBeHb onericn
3agaun
PENPOIYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHSI
3agaun
PEKOHCTPYKTHUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHSI
Jajatit - TEOPHECKOrO | 5 5 g 152 | 07515 | 0-0,75 0-2,5
YpOBHS
Hroro 0-5

3aganus no pasneay 4
IIpumenenne npuHouna Jlanamoepa

K HCCJICA0BAHHUIO IBHIKCHUA

BepTukanbHblii Ban BpallaeTcss C MOCTOSIHHOM YIJIOBOM CKOpocThio ®. Bam, crepxkuu 1, 2, 3 u
TOUEUHBIA Tpy3 4 JexaT B OJHOW IUIOCKOCTH M JKECTKO CKpeIJIeHbl Mexay co0oil. CTepkKHH HMEIT
acca TOYEeYHOro rpy3a paBHa Ms. ONpenennuTh yKa3aHHbIE
B Ta0iuIe mapaMeTpbl KOHCTPYKLIMH TakK, YTOObI B MOANATHUKE A M moamwunHuke B He Bo3HHKaIO

JMHEHHBIE TUIOTHOCTH Y1, Y2, Y3 ¥ JUTUHEI 1, |2, I3, M

JTUHAMUYECKUX PEAKIUU.

MeXaHUYecKoil cucrembl (TeMa 25)




Ne Ba- Ne Y Yl Y. | M4, Iy, [5, l5, Hatimu
pHaHTa | pHC. | KI/M | KI/M | KI/M KI' M M M
1 0 10 1 6 - z I3
2 7 - 3 4 2 |z omy
3 - 10 9 3 2 z, 1
4 0 10 6 1 - z [;
5 7 - 5 3 2 z, my
6 - 10 ) 2 3 z %
7 2 0 9 3 - z I3
8 3 - 2 5 3 Z, Ma
9 - 10 2 5 10 |z %
10 10 10 1 7 - z, I3
1 2
3 4
4.
W g
5 / 6
AP
= )
4 .
3 Jho
e, /B
7 / a
4 27
AN
30
b -
1/ =1
9 10
-2
~1




IIkana oueHuBaHus no pasaeny 4

Ne paboTor baniabl peHTHHIOBOM
OLICHKH
A5 3
16 3
A7 4
Hroro 10

Bonpocsl k codecenoBanmio no pasaery 4

1. IloTrenuuanbHas >Heprus. Berauciaenne MOTEHUUATBHOW SHEPTrUH MEXaHMYECKOW CHUCTEMBI U TBEPJIOTO
Telna.
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. 3aKOH COXpaHEHMsI TOJTHON MEXaHNYECKOW SHEPTUU CUCTEMBI.

HNuddepennnanbupie ypaBHEHUs TOCTYNATEIHHOTO ABUKEHUS TBEPAOTO TEa.

HuddepennnansHoe ypaBHEHHE BPAIIATEILHOTO JBUKEHHUS TBEPIOTO Tea.

JuddepenunanbHble ypaBHEHHUS TUIOCKOTO JIBHXKEHUS TBEPJIOTO TeNa.

JuddepenunanbHble ypaBHEHUS CPEpUUECKOT0 IBHKEHUS TBEPAOTO TeNa.

Juddepennnanbable ypaBHEHUS IBHKEHUS CBOOOIHOTO TBEPIOTO TENa.

Cuna wHEepuMU MaTepuainbHOM ToukH (o JlamamOepy). LlenTpoOexHas u KacaTelnbHasi COCTABIISIONINE
cuibl uaepruu. [Mpuamun JlanamGepa amst TOUKH.

[punnun [JanamGepa 111 MEXaHUYECKOM CHCTEMBI.

[IpuBenenue cvil HHEPIIMA MEXAaHMYECKOW CUCTEMBI (TJIABHBIM BEKTOP M TJIABHBIA MOMEHT CHJI MHEPIIUU
MEXaHUYECKON CUCTEMBI).
[IpuBeneHne cnan MHEPLMH TBEPIOTO TENA B PA3IMYHBIX CIy4YasiX €ro JBUKEHUS.
JlnHamMuyeckue peakinu, JEHCTBYIONIME Ha OCh Bpalaronierocs tena. Ciydail BpauieHusi TBEpIoro Tefa
BOKPYT €ro TJIABHOM IIEHTPAIbHON OCH MHEPLIMH. Y PaBHOBEIIMBAHKE BPAILIAIOUIAXCS TEI.

OcCHOBHBIE TTOHATUA U OINpeesieHus Teopun ynapa. OCHOBHOE ypaBHEHHE Teopuu ynaapa. JlomymeHus
TEOpHUH yaapa.

OO61ue TeopemMbl TEOPUH yAapa.
VY aap mapa o HenoJIBWXHYIO MOBEepXHOCTh. KoadduimeHT BoccTaHOBIEHUSI.
[Ipsmoit neHTpaneHblid yaap nByx Tei. [Ipenensueie cioydau.
[ToTeps kMHETUUYECKOW SHEPTUM NIPU HEYIIPYroM ynaape AByx Ten. Teopema Kapho.
VY nap no teny, UMEIIEMY HENOABUKHYIO OCh BpaweHusd. Llentp ynapa.

Ces3u u ux ypaBHeHus. Knaccuduxkanus csizeil.
Bo3moxHbie (BUpTyadbHBIE) TNE€peMEIICHHs TOJOHOMHOW cucTembl. UYucino cremneHerd CBOOOIbBI
TFOJIOHOMHOU cucTeMbl. | [pUHIMI BO3MOKHBIX IEPEMEILICHUIA.
[TpuHIMT BO3MOXKHBIX ITEpEMEILIeHUH B Cllydae ABMKEeHUs cucTembl. OOliee ypaBHEHUE JUHAMUKHY.
O0600111eHHbIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHUCTEMBI.

O606mmenHbIe cunbl. O01Iee ypaBHEHHE TUHAMUKY B 0000IICHHBIX CUIIaX.
YcnoBust paBHOBECHS CUCTEMBI B 0000IIIEHHBIX KOOPAMHATAX.

Omnpenenenre 0000IEHHBIX CHII B CUCTEMAaX C OJHON U IBYMSI CTETIEHSIMH CBOOO/IBI.
Juddepenunanbible YpaBHEHUS ABM)KEHHUS MEXaHUYECKOW CHCTeMbl B OOOOIIEHHBIX KOOpAMHATaX
(ypaBHenwus Jlarpanxa BToporo poaa). Kunernyeckuii moteHuann.
WNHuterpan sHepruu 1 HUKINYECKUE KOOPIUHATHI.
[Tonsitne 06 ycroitunBocTu paBHOBecus. OmnpeseneHne MOJIOKEHUH paBHOBecHs CUCTeMbl. Kputepun
YCTOMUYMBOCTHU MOJIOKEHUSI PABHOBECHUS CUCTEMBI.
Manbie cBOOOIHBIE KOJEOaHUS KOHCEPBATHMBHON CHCTEMBI C OJHON CTEMEHBIO CBOOOIBI OKOJIO
MOJIOKEHHUS YCTOMYHUBOTO PaBHOBECHSL.
HccnenoBanue cBOOOIHBIX KOJIEOAHMI MEXaHMUYECKON CHCTEMBI C JABYMS CTETIEHSIMH CBOOOBI OKOJIO
MOJIOKEHHUS YCTOMUYHUBOTO PaBHOBECHSL.
Manble 3aTyxarmolHe U BBIHYXKJIEHHBIE KOJEOAHHS KOHCEPBATHBHOW CHCTEMBI C OJHON CTETEHBIO
CBOOOBI OKOJIO MOJIOKEHUST YCTOMYMBOTO PABHOBECHSI.
Manbie cBoOOIHBIE KOJEOAHUST KOHCEPBATUBHOW CHUCTEMBI C ABYMS CTEHEHSIMH CBOOOJBI OKOJIO
MOJIOKEHHUS YCTOMYHUBOTO PAaBHOBECHSL.



33.

Maisie BBIHYX/ICHHBIC KOJICOaHUS KOHCGpBaTHBHOﬁ CUCTCMbI C IBYMsS CTCICHAMU CBO6OI[BI OKOJIO
ITOJIOXKCHUA YCTOP’I‘{HBOFO paBHOBECHUA.

Hlkana onennBaHus o0y4amomerocsi Ha codecel0BaHMU M0 pa3jenay 4

Bbanbl
YpoBeHb 0CBOEHMSI MaTepHUaJia peiTHHI0BOI
OIIEHKH
Teoperuueckoe conepkaHue TUCHUIIMHBI OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB, 13-15

HGO6XOZII/IMI)IC HpaKTI/I‘IGCKI/Ie HaBBIKHN pa6OTI)I C MaTepI/Ia.HOM IIOJITHOCTBHO
chopmupoBanbl. OOyJarOMIHICS HCYECPIBIBAIONIC, TOCISIOBATEIIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT Marepuall, YMEET TECHO YBA3bIBATH TEOPHUIO C
HpaKTI/IKOI\/'I, BJIagcCT paSHOCTOI)OHHI/IMI/I HaBbIKAMHU U HpI/ICMaMI/I BBITIOJIHCHUSL
HpaKTI/I‘-ICCKI/IX 3ajaad, an/Iqu HEC 3any,I[H$I€TC$I C OTBETOM HpI/I BHUJION3MCHCHUU
3aJaHUH.

Teoperuueckoe cojaepx aHue AUCIUIUIMHBI OCBOCHO MPAKTUYECKHU IOJHOCTHIO, 10-12
oOyJaromuiicss TpaMOTHO M TO CYIIECTBY H3JIaraeT Marepuaj, He IOIycKas
CYIICCTBECHHBIX HCTOHHOCTeﬁ, MMPaBUJIBHO MPUMECHACT TCOPCTUUCCKHUE ITOJIOKCHUSA
IIpru PpCIICHUN MPAKTHYCCKHUX BOIIPOCOB W 3aJa4, BJIAJACCT HCO6XOJII/IMI)IMI/I
HAaBbIKaMHW U IPUEMAaMU UX BBIITOJTHCHHA.

Teopernueckoe conep)kaHWe MUCHMUILIMHBI OCBOCHO YACTHYHO, OOydJaroIIHiics 7-9
MMEET 3HAaHUS TOJBKO OCHOBHOTO MaTrepuayia, JOMyCKaeT HETOYHOCTH,
HEJOCTaTOYHO  NpaBWIbHBIE  (OPMYIMPOBKH,  HAapyHUIEHUS  JIOTUYECKOU
MOCJIEIOBATEIbHOCTH B HW3JIOKEHWH Marepuana, HO TMpoOensl HE HOCAT
CYIIIECTBEHHOTO XapaKTepa, HEOOXOIUMBIE MPAKTHYECKHE HAaBBIKM DPabOTHI C
OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(HOPMHPOBAHBI, OJIHAKO OOyUJarOIIHIACs
WCIIBITHIBACT 3aTPYTHEHUS MIPH PEIICHUH MPAKTHISCKUX 3a/1a4.

Teopernueckoe coaep’kaHWe MUCIMIUIMHBI OCBOCHO YaCTUYHO, OOYYaIOIIHICS 0-6
JOMyCKAaeT CYNIECTBCHHbIC ONIMOKW, HE BHIUT B3aWMOCBS3HM TEOPHH C
MPAKTUKOM, HEOOXOIMMBIE MPAKTHUUYECKHE HABBIKK PabOThI HE C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX pabodeill MporpaMMoi AMCIUIUINHBI Y4EOHBIX
3aJaHUil HE BBINOJHEHO. HeoOxoauMa IOMONHUTENIbHAS CaMOCTOSITEIbHAS
paboTa Ha/i MaTepHAIIOM Kypca.

OueHo4YHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTeCTALMHA
Bomnpocs! k 3x3aMeny

Cratuka Kak paszjen TeopeTuyeckoi MexaHuku. OCHOBHBbIE NOHATHS CTAaTUKM (paBHOBECHE Teja, CHJa,
JUHMUS ~J€MCTBHA  CWIJIBI, CHUCTeMa CHJ, CBOOOJHOE TeJO, SKBHUBAJEHTHBIE CHUCTEMBI CHUII,
paBHOJEHCTBYIOIAs] CUCTEMBl CHUJI, YpPAaBHOBEILIEHHAs CHCTeMa CHJI, ypaBHOBEIIMBarouias cuia). JBe
OCHOBHBIE 3a/1a4 CTaTUKH.

AXKCHOMBI CTaTUKH U UX CJIEICTBUS.

[TonsiTuss HecBOOOJHOrO Tena W cBA3el. PaszneneHue cuin Ha akTUBHbIE CHJIBI U peakIMi CBS3EH.
Axcuoma (mpuHIHUIT) 0cBOOOXkAaeMocTH. OCHOBHBIE BUIBI CBSI3€H U MX peakIiH.

Cucrema cxomamuxcs cuin. TeopemMa O paBHOACHUCTBYIOIIEW CHCTEMBI CXOJSIIMXCS — CHIL
I'eomerpuueckuii u anredpandeckuil ciocoObl ONpeIeNIeHUs] paBHOICHCTBYIOILEH.

VYcnoBus paBHOBECHs CHCTEMBI CXOJAIIUXCs cuil. ['eomerpuueckas U aiaredpanyeckast GOpMbl yCIOBUH
PaBHOBECHS CUCTEMBI CXOASAIIMXCS CUIL.

Teopema 0 paBHOBECUU TPEX HENapaJUIEIbHBIX CUIL.

CrnosxeHune 1ByX MapajuleIbHbIX CHIL

[Tapa cun. MoMeHT napsl (Kak BEKTOD).

Teopembl 06 SKBUBAJIEHTHOCTH U CIIOKEHUH Map U UX CIEJCTBHSL.

. TeopeMa 0 IpuBEIEHUU CUCTEMBI ITap K IPOCTENUIIEMY BULY.

. YcnoBHe paBHOBECHS CUCTEMBI I1ap.

. MOMEHT CHIIBI OTHOCHUTEIIHLHO TOUKHU (KaK BEKTOD).

. B3anmMoCBsA3b MOMEHTA ITAPbl © MOMEHTOB CHJI ITAPbl OTHOCUTEIBHO ITPOU3BOJIBHOM TOUKH.
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JlemMma o mapasiesibHOM TepeHoce cuiibl (JiemMa [lyaHco o mpuBeeHUU CUJIbl K IAHHOMY LIEHTPY).
[ToHsITHS TTaBHOTO BEKTOpA W IIIABHOTO MOMEHTA CHCTEMBI CHJI. AHATUTHYECKHH CIIOCOO OTpeaeneHus
[JIaBHOTO BEKTOPA U TJIABHOTO MOMEHTA CUCTEMBI CHUII.

OcHoBHast TeopeMa cTaTUKH (Teopema IlyaHco o puBeIeHUN CUCTEMBI CUJI K JaHHOMY LIEHTPY).
YacTtHble cityyau PUBEICHUS IPOU3BOJIBHON CUCTEMBI CHJL.

VYcnoBust paBHOBECHS MPOU3BOJILHOM CHCTEMBI CHJI (TEOpEMa).

Teopema BaprunboHa 0 MOMEHTE PaBHOJEMCTBYIOLIEH CUCTEMBI CHJI OTHOCUTEIBHO TOUKH.

[Tonatue miockon cucrems! cwil. [IpuBeneHne MPOU3BOJIBHOMN IMJIOCKOM CUCTEMBI CHII K IPOCTEHIIEMY
BUly. OCHOBHBIE CBOICTBA IJIOCKOW CUCTEMBI CHIL

MoMeHT cuiIbl OTHOCHTEIIBHO TOUKH (KaK ainreOpandeckasi BeTUYrHA).

MowmeHT napsl (Kak anredpandeckasi BEJIMYUHA).

VYcnoBus paBHOBECHS NMPOU3BOJIBLHOM IUIOCKON CHUCTEMBI CHIJI. YPaBHEHMs PAaBHOBECHS IPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

YcnoBue paBHOBECUS pblyara.

YcioBue ycToM4MBOCTH TBEPJOTO Tea NMPH ONMPOKUIbIBaHUH. KOApPUIIMEHT yCTOHYMBOCTH.

[TonsiTHe TpeHUs, BUIbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.

Peakuuu HenjeanbHbIX (ILIEPOXOBATHIX) CBsA3EH. Yrou TpeHus. Konyc TpeHus.

PaBHOBecHe py HaTMYUU TPEHUS CKOJIBKEHUS.

Tpenune xauenus. PapHoBecHe py HATMYUHU TPEHUS KaUeHUS.

[ToHsiTHE MOMEHTA CUITBI OTHOCUTENILHO OCH.

B3aumocBs3b MOMEHTA CHIIBI OTHOCUTEIBHO OCH U MOMEHTA CHJIBI OTHOCUTEIBLHO TOYKU Ha 3TOH OCH.
AHanuTHYeCKOe OMNpefesieHUe TJIaBHOTO BEKTOpa M TJIABHOTO MOMEHTa MPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS MTPOU3BOJILHON MPOCTPAHCTBEHHOW CUCTEMBI CHII.

Teopema BapuHboHAa 0 MOMEHTE paBHOACHCTBYIONIEH CUCTEMBI CUJI OTHOCUTEIBHO OCH.

[TonsTue cucrembl mapajuieNbHbIX CUJI. Teopema O pPaBHOJACUCTBYIOIIEH CUCTEMbI MApPAIIIEIBHBIX U
OJIMHAKOBO HAIIPABJICHHBIX CHIL.

[lonsiTne neHTpa cucTeMBbl NapaieNbHBIX CcHUI (Teopema). DOpMylbl JUIsl BBIYMCICHHUS KOOPAMHAT
LEHTPA CUCTEMBI TaPAJUICIBHBIX CHIL.

PaBHOzelicTBYIOIIAs CUJI TSKECTH TBepAoro tena. [lonsatue nenTpa tsokectd TBEpAoro rena. Gopmysisl
JUI BBIYMCIICHUS KOOPAMHAT UEHTPA TSHKECTH Tella.

OmnpeneneHne KOOpAMHAT LEHTpa TSDKECTH OJHOPOJHOTO TBEPAOro Tena (LEHTP TsSKecTH o0beMa,
TIJIOIA TN, JTMHKH).

CrniocoObl orpeiesieHus O0JI0KEHUsT LEHTPOB TSXKECTU Tel (MHTErpUpOBaHUE, CUMMETpHs, pa3OueHue,
crnoco0 OTpULIATENIbHBIX BECOB, IKCIIEPUMEHTAIbHBIN CI10C00).

Kunematuka kak paszen TeopeTudeckod MexaHuku. OCHOBHbIE TOHATUS KUHEMAaTHUKU (cucrema
OTCUE€Ta, TPAEKTOPHS TOYKH, IPSIMOIMHEMHOE M KPUBOJIMHEHHOE ABM)KCHUS TOYKH, PABHOMEPHOE U
HEpaBHOMEPHOE JIBKEHUS TOUKH, CKOPOCTb TOUKH, YCKOpeHUe ToukH). OCHOBHBIE 33/1a4 KUHEMAaTHKH.
CrniocoObl 3a1aHUs IBUIKECHUS TOUKH: BEKTOPHBINA, KOOPMHATHBIN, €CTECTBEHHBIH.

OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH ITPH BEKTOPHOM CIIOCO0€ 3a/1aHusl IBUKEHUS.
OmnpeneneHne CKOPOCTH M YCKOPEHUS TOUKH ITPH KOOPAWHATHOM CIIOCO0€ 3aJjaHus ABUKEHHUSL.
OmnpeneneHne CKOPOCTH M YCKOPEHHMs TOYKM IIPU €CTECTBEHHOM croco0e 3aJaHus JIBHKEHUS.
EcrecTBeHHast cucrema KOOpAMHAT (KacarelbHas, HOpMallb, OMHOpPMalb U UX OPTHI) U €CTECTBEHHBIN
TPEXTpaHHUK (COMpHKacalolascs, HOpPMalbHas W cOpAMIstomas Iuiockoctu). Llentp u paguyc
KPUBH3HBI TPAEKTOPHH.

Knaccugukanus ABUKEHHH TOUKU N0 €€ YCKOPEHUSIM (MPAMOJIMHEHHOE, TPSAMOJIMHEHHOE PaBHOMEPHOE,
IIPSIMOJIMHENHOE PABHOINIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHEMHOE PaBHOMEPHOE, KPUBOJIMHEWHOE
paBHOIIEPEMEHHOE).

[locTynarenpHOE€ OBHMKEHHE TBEPAOTo Tena. Teopema O MOCTYNAaTEIbHOM [BM)KEHUU Teja. 3aJaHue
MIOCTYATEIbHOTO IBM)KEHUS Tella. Y paBHEHUE MOCTYNATEIBHOTO JBH)KEHUS TENA.

BpamarensHoe QBMKEHHME TBEPAOIO Teja. YTOJ IOBOPOTA Tesa. 3aJaHHe BPAIaTE€IbHOIO JBHKEHMS
TeNa. Y paBHEHME BpAIlaTEIbHOIO JBUKEHHS TBEPAOTO TEIA.

VYrioBas CKOpPOCTh M YIJIOBOE YCKOpeHHME Tena (Kak aireOpandeckue BETUYMHBI), COBEPIIAIOIIETO
BpAIllaTEIbHOE JBH)KCHHUE.

YacTHble ciaydad BpALATEIbHOTO JBHMXKEHUS Tella (PaBHOMEPHOE U PaBHONEPEMEHHOE BpAICHHUE).
@opMmyibl Ui BBIYMCIEHUS YIJIOBOM CKOPOCTHU U yIJla IOBOPOTA.
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Onpenenenne CKOPOCTH M YCKOPEHUsI TOUKU Teja, COBEPLIAIOIIETO BpaIaTeIbHOE JBUKECHHUE.
IIceBIOBEKTOPHI YIIIOBOK CKOPOCTH M YTJIOBOTO YCKOPEHHMS Tea.

BekTopHbIe BbIpa)K€HUS ISl CKOPOCTH, BpAIATEIbHOIO U LEHTPOCTPEMUTEILHOTO YCKOPEHUM TOUKH
BpAIlAIOILErocs Tena.

[Inockoe nBukenune TBepaoro Tena. CBoMCTBa IUNIOCKOTO JBMXKEHMSL. 3aJaHue IUIOCKOTO ABMXKEHUS Teja
(Tutockoit purypsl). YpaBHEHUS TUIOCKOTO JBIDKEHHS Teja (IUIOCKOH (Gurypsl). Pasmoskenue nBKeHUs
TUTOCKOH (PUTYpBI HA TIOCTYMATEIBHOE IBHKEHHE BMECTE C IOJIFOCOM U BPAIICHNE BOKPYT MOJIIOCA.
Teopema 0 CKOpPOCTSX TOUEK TIIOCKOW (DUTYPHI U €€ CIICACTBUS.

[loHsiTHE MTHOBEHHOTO IIEHTPAa CKOPOCTEW IJIOCKOW (HUTyphl W TEOpeMa O €ro CyIIeCTBOBAaHHU W
€IMHCTBEHHOCTH.

[IpumMeHeHre MTHOBEHHOTO LIEHTPa CKOPOCTEN K OMPEIENIEHUIO0 CKOPOCTEH TOUYEK IUIOCKOM (PUTypBHI.
Pa3znuunble ciydan onpesieneHus NOJ0KEHUSI MTHOBEHHOTO 1IEHTpa CKOPOCTEH.

Teopema 00 YCKOPEHHUAX TOUEK TIOCKON (DUTYPHI.

[Tonatue MruoBeHHoTO 1IeHTpa yckopenuit (MLY) miiockoit purypsr.

CriocoObl onpe/iesieHrss MTHOBEHHOTO 1IEHTpa YCKOPEHUH TII0CKOH (UTypBI.

Cdepuueckoe ABMKEHHE TBEPAOTO Tea. YTiibl Dinepa. YpaBHEHUs CPEpPUUECKOTO JBUKECHHUSL.
MrHoBeHHas OCh BpalleHUsl. Y paBHEHHE MTHOBEHHOM OCH BpAIICHHS TBEPJOTO Teja Mpu chepuyeckom
JBUKEHUH. YTIIOBasi CKOPOCTb U YIIIOBOE YCKOPEHHUE Tela.

Omnpenenenrne CKOpocTed M YCKOPEHUH TOYeK Tena NpH cdepuyeckoM MABIKEHUHU. Pacmpenenenue
CKOpOCTel Touek Tena mpu chepudyeckoM ABWKEHUHU. [Ipoekinu CKOPOCTH TOYKM Teja Ha OCH
JIeKapTOBBIX KOOPJIUHAT.

Pasnoxxenue nBmxeHHst CBOOOTHOTO TBEPAOIO Teja Ha MOCTYNATENbHOE JBUKEHHE BMECTE C TIOJIOCOM U
cepruyeckoe JBUKEHUE BOKPYI MOJIOca. YpaBHEHMs JBUKEHHs cBOOogHOro Tena. HezaBucumocTh
BEKTOPOB YIJI0BOW CKOPOCTH U YIIIOBOTO YCKOPEHHS CBOOOIHOTO Tejia OT BbIOOpa MmoJtoca.
Omnpenenenre CKOPOCTEH M YCKOPEHU TOUYEK CBOOOTHOTO TBEPAOTO Tea.

CrnoxHoe nBukeHHe TOUYKH. OTHOCHTEIbHOE, NEPEHOCHOE M a0COJIIOTHOE JIBMKEHHS TOYKHU. 3aJaHue
CJIO’KHOTO JBUYKEHUS TOYKH.

TeopeMa 0 CI0KEHUU CKOPOCTEM.

Teopema o cnoskeHuu yckopeHuit (Teopema Kopuosnca), kopuosmcoBo yckopenue. Ciydan OTCyTCTBUS
KOPHOJINCOBA YCKOPEHUSI.

CrnoxeHue nocTynaTesbHbIX ABUKEHUN.

CroxeHue BpalieHUi TBEpAOTo Tejla BOKPYT napajieabHbix ocei. [lapa BpamieHui.

CrnoxeHue BpallleHU TBEPJIOTO TeJIa BOKPYT IEPECEKAOIINXCS OCEH.

CrnoxeHue nocTynaTesIbHOrO ¥ BpaIllaTeIbHOTO ABMKEHUN. BUHTOBOE ABMKEHUE.

OO0mwmit cirydaid CiIoKeHUs BUKEHUN TBEPAOTO Tea.

IlIkana oneHUBaHUs 00y4alOIIEerocss Ha IK3aMeHe

Banasl
peiTHHI OB
YpoBeHb 0CBOCHMSI MaTepHaJa oii
OLIEHKH
TeopeTrnueckoe coaep:kaHue AUCIUIUIMHBI OCBOCHO TMOJHOCTHIO, 06€3 MpOoOenos, 36-40

HEOOXOUMBbIE TMPAKTUYECKUE HABBIKU pPAOOTHI € MaTepHUajIoM MOJHOCTHIO
chopmupoBanbl. OOydaromuiics HCYEPIBIBAIONIE, MOCIEA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO H3JaraeT MaTepual, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
MIPAKTUKOM, BlaficeT Pa3HOCTOPOHHUMHU HAaBBIKAMH M TMPUEMAMH BBITOJHEHUS
MPAKTUYECKUX 3ajiad, IpUUeM He 3aTPyAHSETCS C OTBETOM MpU BUIOW3MEHEHUU
3aJaHuM.

Teopernueckoe cojaepxkaHu€ AUCIUILUIMHBI OCBOCHO MPAKTUYECKU MOJHOCTBIO, 29-36
oOydaronuiicss TpaMOTHO W MO CYIIECTBY H3JIaraeT Marepual, He AOIMycKas
CYIIIECTBEHHBIX HETOYHOCTEH, MPaBIUIILHO MPUMEHSIET TEOPETUUECKUE TTOJIOKEHUS
IpU PpEIIeHUH MPaKTUYeCKHX BOMPOCOB M 3aJad, BIaJeeT HeoOXOIUMBIMU
HABBIKaMU ¥ IPUEMaMU MX BBITIOTHEHHUS.

TeopeTndeckoe conepkaHue IUCIHUILIUHBI OCBOGHO YAaCTUYHO, OOydJaromIuucs 24-28
MMEeT 3HAaHHWS TOJHKO OCHOBHOTO MarepHuaia, JOMyCKaeT HEeTOYHOCTH,
HEJOCTATOYHO  NPABWIbHBIE  (OPMYIMPOBKH,  HAPYHICHUS  JOTHYECKOU




[OCJICIOBATEIbHOCTH B H3JIOKCHWM Marepuaja, HO MpoOenasl He HOCHT
CYILIECTBEHHOI'O XapakTepa, HEOOXOIMMBbIC MPAKTUYECKUE HABBIKA PabOTHI C
OCBOCHHBIM MAaTepUaIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYYarOUIHICS
HCIIBITBIBACT 3aTPYAHEHUS [IPU PELICHUU IPAKTUYECCKUX 3a/a4.

Teopernueckoe copepkaHue ITUCHHMIUIMHBI OCBOEHO YaCTUYHO, OOydYaromIMucs 0-23
AOIMYCKACT CYIICCTBCHHBIC OHII/I6KI/I, HC BHUIWUT B3aWMOCBA3UM TCOpUU C
MPAKTUKOH, HEOOXOAMMbIE MPAKTHUYECKUE HaBBIKM pabOThl HE cHOPMHUPOBAHEI,
OOJIBIIMHCTBO NPEAYCMOTPEHHBIX pabodell MporpaMMoi AMCHUILUIMHBI Y4eOHBIX
3aJaHuil HE BBINOJHEHO. HeoOxoauMa JIOTONHHUTENbHAS CaMOCTOSTEIbHAS
paboTa HaJ MaTepUaIoM Kypca.

BO]'[pOCbI K 3a49€Ty

1. JluHamuKa Kak pas3zien TeopeTudeckoil MexaHuku. OCHOBHBIE MOHATHS TUHAMUKHU (IIPOCTPAHCTBO U

BpeMsi, MaTepuabHOE TEJI0, CUJIa, UHEPTHOCTh TEJa, Macca Tejla, MaTepralibHasi TOUKa, CUCTEMA OTCUETA).

2. 3akonsl muHamuku ([ammnes-Heprorona) marepuanpHOM TOUkH. [loHSITHE WHEPIHATBHON CHCTEMBI
OTCYeTA.

3. JIBe OCHOBHBIE 33/1aYH TUHAMUKH TOYKH.

4. OcCHOBHBIE BUIBI CHUIL.

5. JluddepennuanbHbie ypaBHEHHS JBIKCHHMsS CBOOOJHOW TOYKHM (B BEKTOPHOW, KOOPAWMHATHOW |
€CTECTBEHHOU (hopme).

6. Tlopsmok pemeHus IpsIMOK 3aJ1aud TUHAMHKHA TOYKH.

7. Pemenue oOpaTHOM (OCHOBHOM) 3a1a4l TUHAMUKH TOYKH MPU MIPSAMOJIIMHEHHOM JIBHYKECHUU.

8. Pemenue oOpaTHOM 3a1a4n TUHAMUKY TIPH KPUBOJIWHEWHOM JBUYKEHHUU TOUKH.

9. HecBobomHoe ABmKeHUE MaTepHabHON Toukr. OCHOBHOE YpaBHCHHE JUHAMHKHA HECBOOOJIHOW TOYKH.

JIBr>KeHrEe TOYKH MO 3aJJaHHOW HETIOIBMYKHOM KPUBOM.

10. OtHOCHTENBHOE ABMKEHUE TOUKH. [[OHATHE TTEPEHOCHON M KOPHUOJMCOBOW CHUJT HHEPIIMH TOUYKH.

11. Bnusinue BpaiieHust 3eMJIM Ha paBHOBECHE U JIBHXKEHUE Tell.

12. CBoOoHbIE KOJIeOaHUS TOYKHU.

13. CBoOoHbIe KOJIeOaHUS TOUKH MTPU HAJTMUYUU TPEHUS CKOJIBKECHHUSL.

14. CBoOonHble KONE€OaHUS TOYKH IPU JIMHEHHO-BSI3KOM COMPOTUBJICHHH. AINEPHUOJUYECKOE JBHIKEHUE
TOYKH.

15. BeiHyXIeHHBIC KOJICOAHUS TOYKH.

16. Boinyxkaennble KojieOaHUST TOYKA MpPU HAJUMYUUA JIMHEHHO-BA3KOTO  CONPOTUBIIEHHS  CPEbI.
Anepuoanyeckoe ABMKEHHUE TOUKH.

17. SIBnenue OueHuii. SIBNeHUE pe30HAHCA.

18. Mexanuyeckas (maTtepuanbHas) cuctema. Kiaccubukanus cui, IEHCTBYIOIIUX HAa MEXaHHUYECKYIO
cuctemy. OCHOBHBIE CBOWCTBA BHYTPEHHHX CHIL

19. Iuddepenunansabie ypaBHEHUS JABHKEHUS MEXaHUYECKON CHCTEMBI.

20. Macca Mexanuueckoi cucteMbl. LlenTp macc mexanuueckoil cucrteMbl. DOpMynbl [Isi BBIYHCICHUS
KOOpJUHAT IIEHTPa MAacC CUCTEMBI.

21. MoMeHT WHEepLIHH MEXaHHMYeCKOW CHCTeMBl W TBEPAOrO Tella OTHOCUTENbHO Oocu. Pammyc uHepiuu.
Brrurcnenue MOMEHTOB MHEPIIUH MPOCTEUIIIHNX Tedl.

22. TeopemMa 0 MOMEHTaX MHEPIMH OTHOCUTENIbHO NapalljieNbHbIX oceil (Teopema I'toiirenca-1Itelinepa).

23. llenTpoOekHbIE MOMEHTHI HMHEPIMH. OIJMIICOMA WHEpIuH. [TaBHbIE OCH W TJaBHbIE MOMEHTHI
WHEPIIHH.

24. BelunciieHne MOMEHTa WHEPIUH TBEPJOTO TeJla OTHOCUTEIHHO MPOU3BOIBHON ocH. [loHsTHE O TeH30pe
WHEPIIHH.

25. Teopema 0 IBUKEHHHU IIEHTPA MACC MeXaHU4YeCKoi cuctembl. CleACTBYS, 3aKOH COXPAaHEHUS JIBIKEHUS
I[EHTpa Macc.

26. KonnyecTBo MBMKEHHSI MAaTEPUATHHON TOUKH. DJIEMEHTapHBIH UMIYIbC CHIIBI. IMITyTbC TOCTOSIHHOM U
MEPEeMEHHOM CHIIBI 32 TAHHBIN MTPOMEXKYTOK BpeMeHU. Teopema 06 UMITyIbCE paBHOACHCTBYIOIICH.

27. Teopema 00 HM3MEHEHUM KOJHMYECTBA JABIDKEHHS MarepuanbHOM Touku (B auddepeHruanbHOR U
WHTETPATBHOU opme).
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KonnyectBo NBWKEHHS MEXaHMYECKOW cHCTeMbl. Teopema 00 M3MEHEHMH KOJUYECTBA JIBUXKEHUS
MexXaHu4Yeckoil cuctembl (B muddepeHnmansHoii M uHTErpanbHOM ¢dopme). CrlencTBus, 3aKoH
COXPAHEHHUS KOJMYECTBA JBM)KEHUSI MEXaHUUYECKOIN CHUCTEMBI.

MOMEHT KOJIMYECTBA ABMKEHHS MATEPUAIILHON TOUKH.

Teopema 00 M3MEHEHMH MOMEHTA KOJIMUYECTBA JBIKECHHS MAaTepPUAIIbHOM TOYKH.

Kunernuecknii MOMEHT MEXaHUYECKON CHUCTEMBI.

Teopema 00 M3MEHEHMM KUHETHMUYECKOTO MOMEHTAa MEXaHMYECKOW CHUCTEMBbI (T€OpeMa MOMEHTOB).
CnenctBus, 3aKOH COXpPaHEHUsSI KHHETUYECKOIO MOMEHTa MEXAHWYECKOH CHUCTEMbI, HEOOXOIUMbIE
YCJIOBHSI PAaBHOBECHSI JTIOO0M MEXaHUYECKON CHCTEMBI.

PaboTa mocTosHHOM CHITBI Ha TPSMOJIMHEHHOM MTEPEMEIICHUH.

Pabora nepemenHnoii cuibl (00mmii ciydaii). Beraucnenne paboThl Yyepe3 KpUBOJIMHEHHBIH UHTETpa |
poxa.

DOnemeHTapHas paboTa cuibl. Beruucnenue paboTel uepe3 kpuBoJuHeiHbli nHTerpai Il pona.

Teopema o paboTe paBHOIEHCTBYIOIIEH.

PaboTa moctostHHOM cuibl TpeHus. Pabota cunbl Tspkectr. PaboTta cuuibl ympyroctu. DieMeHTapHbIE
CBEZICHMsI 00 UJlealIbHBIX CBA3sAX. PaboTa peakiuuu naeaibHOMN CBS3H.

MomtHocts cuiibl. KoadduiimeHT nosie3sHOro AeiCcTBUSI MaITUHBI.

Kunernueckass sHeprust martepuanbHONM TOukd. Teopema 00 H3MEHEHHMM KHWHETHUYECKON HHEPIUH
MaTepHuaabHOU TOUKH (B quddepeHlnaIbHON U HHTErpaabHOU hopme).

Kunernueckas sHeprusi MEXaHMUYECKON CUCTEMBI U CITIOCOOBI €€ BBIYUCIICHHUS.

Brruncnenne KuHETHYECKON SHEPTHU TBEPIOTO Tella B PA3IMYHBIX CIy4asX €ro JBUKEHUS.

PaGotra u MOIIHOCTH CHJI, IPUJIOKEHHBIX K TBEPAOMY Tely, MpPH MOCTYNAaTEIbHOM U BpallaTeIbHOM
JBUKCHUSIX.

PaGora cui TsyKecTH MEXaHHMUeCKON CUCTEMbI M TBEPIOTO Tea.

PaGota BHyTpeHHHUX CHJI TBEPOTO TeNa.

Teopema 00 W3MEHEHHM KWHETHYECKOW SHEPTUM MEXaHMUYECKOW CHCTeMBbl. TeopemMa 00 M3MEHEHUH
KMHETUYECKON 3Heprum TBepnaoro tena. Ciaydaid MEXaHMYECKOW CUCTEMbI C HE HM3MEHSIOIIMMUCS CO
BPEMEHEM HJI€aJIbHBIMU CBA3SMU.

[ToTeHumanpHas 3Heprus. BeluncieHne NOTECHIUATBHON YHEPIUU MEXaHUYECKOW CHCTEMBI M TBEPAOTO
Tena.

3aKOH COXpaHEHUs MOJTHOW MEXaHUYECKON SHEPTUU CUCTEMBI.

Huddepenunanbabie ypaBHEHHUS OCTYNATEIbHOTO IBUKEHUS TBEPAOTO Tena.

JuddepenunanbHoe ypaBHEHHE BPAILlaTeIbHOTO ABMKEHUS TBEPAOTO Tea.

Huddepenunanbabie ypaBHEHHUS TUIOCKOTO JBHKEHUS TBEPJIOTO TeNa.

Juddepenunanbabie ypaBHEHUS CPEpUUYECKOTO JABHKEHUS TBEPAOTO TeNa.

Juddepenunanbabie ypaBHEHHS IBHKEHUS CBOOOIHOTO TBEPIOTO TeNa.

Cuna uHepuun MatepuanbHOi ToukH (mo Jlamambepy). LleHTpoOekHas u kacaTenbHasl COCTaBISIONINE
cwibl uaepuu. [Ipunnun J{anamOepa 11 TOUKH.

[Tpunnun [anamGepa a1 MEXaHUYECKOIM CHCTEMBI.

[IpuBeneHre cuil MHEPLUH MEXaHUYECKON CUCTEMBI (TJIaBHBIN BEKTOP U TJIaBHBIA MOMEHT CHJI MHEPIIHH
MEXaHUYECKOMN CHCTEMBI).

IIpuBeneHne cuil HHEPLMM TBEPAOTO TEJIA B PA3IUYHBIX CIy4asiX €ro JIBIKCHUS.

JluHaMH14YeCcKHe PeaKIny, ISHCTBYIOIME Ha OCh Bpamarouierocs tena. Ciaydaid BpalleHus TBEpAOro Tesa
BOKpYT €T0 INIaBHOW LEHTPAJIBHONW OCH MHEPLMH. Y PABHOBEUIMBAHUE BPALIAOIIIUXCS TEII.

OcHOBHBIE NOHATHS U ONpENEIcHUs TeopuH yaapa. OCHOBHOE ypaBHEHHUE TeOpuH yaapa. JlomymeHus
TEOPUH yJapa.

OO111e TeopeMbl TEOPUH yapa.

VY nap mapa o HemoABMKHYIO OBepXHOCTh. KoadduimeHT BoccTaHOBICHUS.

IIpsiMoit neHTpanbHbIN yaap AByX Tei. [IpenenbHble ciydan.

IloTepss KMHETUYECKON SHEPTUU NPU HEYNIPYTOM ynape AByx Teil. Teopema Kapho.

VY aap no teny, UMEIOIIEMY HENTOABMKHYIO OCh BpaieHus. LlenTp ynapa.

CBs3u 1 ux ypaBHenus. Kiaccuduxanus csizeit.

Bo3MokHble (BUPTYyajbHBIE) MEpEeMEIleHUs] TOJOHOMHOM cHucTeMbl. UYMciao creneHeil CcBOOOIbBI
TOJIOHOMHOMW cucTeMsl. [IpMHIINIT BO3MOYKHBIX IEPEMELIEHUI.

[TpuHIIMT BO3MOKHBIX MEPEMEIICHUN B ClIydae ABMKEHUs cucTeMbl. O01iee ypaBHeHUE JUHAMUKY.
O060011eHHbIE KOOPAUHATHI M 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.
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O6006mennbIe cunbl. O0IIee ypaBHEHHE TUHAMUKA B 0000IIEHHBIX CHUJIaX.

VYcioBust paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPAMHATAX.

Omnpenenenne 000OIIEHHBIX CUJI B CUCTEMAX C OJHOM U ABYMS CTENCHSIMH CBOOOIBI.
HuddepeHunanbupie ypaBHEHHs ABMKEHUS MEXaHMYECKOW CHUCTEMbl B OOOOIICHHBIX KOOpAWHATAX
(ypaBHeHus Jlarpanxa Broporo poja). Kunernueckuii nmoteHuuain.

WHTerpan sHepruu 1 UUKJINYECKUE KOOPAUHATHL.

[Tonsite 06 ycroitunBocTu paBHOBecus. OmnpezneneHue MOJIOKEHUH paBHOBecus cucTeMbl. Kpurepuu
YCTOWYMBOCTH IOJIO’KEHUSI PABHOBECHS CUCTEMBI.

Mansie cBOOOAHBIE KOJEOaHHS KOHCEPBATHBHOM CHCTEMBI C OJHOH CTEMEHBIO CBOOOIBI OKOJIO
I0JIOKEHUSI YCTOMYMBOIO PaBHOBECHSL.

HccnenoBanue cBOOOJIHBIX KOJIEOAaHMM MEXaHMYECKON CHCTEMBI C JABYMS CTENEHSIMH CBOOOJbI OKOJIO
MIOJIOKEHUSI YCTOMYMBOTO PaBHOBECHSL.

Manble 3aTyxaroliMe€ U BbIHYXKJIEHHBIE KOJI€OAHHS KOHCEPBAaTHUBHOW CHCTEMBI C OJHOM CTENEHBIO
CBOOObI OKOJIO MOJIOKEHUS] YCTOMYMBOTO PABHOBECHS.

Manbie cBOOO/HBIE KOJEOAHUS KOHCEPBATUBHOW CHUCTEMBI C JABYMS CTEHEHSIMH CBOOOJIBI OKOJIO
MIOJIOKEHUSI YCTOMYMBOTO PaBHOBECHSL.

Mauibie BBIHYKJEHHBIE KOJeOaHUsI KOHCEpBAaTHBHOM CHCTEMBI C JBYMsI CTENEHSMU CBOOOIBI OKOJIO
MOJIOKEHUSI YCTOMYMBOTO PAaBHOBECHSL.

HIkana oneHnBaHusi 00y4yaomerocs Ha 3adere

Banabl
peiTHHI OB
YpoBeHb 0CBOCHHUSI MaTepHasia oif
OLIEHKH
Teopernueckoe conepkaHue TUCIUTIIMHBI OCBOCHO TOJHOCTBIO, 6€3 MmpoOesos, 36-40

HEOOXOIMMBIE TPAKTUYECKUE HABBIKM PabOThl C MaTEPHAIIOM IOJTHOCTHIO
chopmupoBanbl. OOydJaronIuiics WCUYEPNBIBAIONIE, IOCIEAOBATEIBHO, YETKO M
JIOTUYECKH CTPOWHO W3JIaraeT MaTepHall, YMEeT TECHO YBS3BIBaTh TEOPUIO C
MPAKTUKOM, BJIAJICET Pa3HOCTOPOHHWMHU HaBBIKAMH W TPUEMaMHU BBITIOJTHCHHS
MPaKTUYECKHUX 3aJ1ay, IPUYeM HE 3aTPYAHSICTCS C OTBETOM MPHU BHIOU3MEHEHUHU
3aJaHUH.

Teopernueckoe cojaepkaHue AUCIUIUIMHBI OCBOCHO IMPAKTUYECKH ITOJHOCTHIO, 29-36
0Oy4JaroIuiicss TPaMOTHO M IO CYIIECTBY H3JIaraeT Marepuaj, He JOITycKas
CYIIECTBEHHBIX HETOYHOCTEH, TPABUIIBHO MMPUMEHSET TEOPETUUSCKHUE TTOJIOKCHUS
MPU PEIICHHH TPAKTHYECKUX BOMPOCOB W 3a1ad, BJIAACET HEOOXOJIUMBIMU
HaBBIKAMU ¥ IPUEMaMH MX BBITIOJTHCHHS.

Teopetnueckoe conepkaHue AUCHMILIMHBL OCBOGHO YaCTUYHO, OOydaromuiucs 24-28
MMEeT 3HaHMS TOJHKO OCHOBHOTO MarepHuaia, JOIMyCKaeT HEeTOYHOCTH,
HEJOCTATOYHO  NpPaBWIbHBIE  (POPMYIHPOBKH,  HApPyUIEHUS  JIOTUYECKOU
MOCJICIOBATEIbHOCTH B HW3JIOKECHUM Marepuaiga, HO TMpoOeabl HE HOCAT
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE MPAKTUYECKHUE HABBIKU PAOOTHI C
OCBOCHHBIM MaT€pHaJOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOydarOUIUNCS
WCIBITHIBACT 3aTPYIHEHUS IPU PEIICHUN MPAKTHUECKUX 3a/1ay.

TeopeTnueckoe conepkaHue AUCHUILIMHBI OCBOGHO YaCTUYHO, OOydaromuiics 0-23
JIOTYCKAeT CYIIECTBEHHbIE OIMOKH, HE BHIUT B3aUMOCBSI3U TEOPHUH C
MIPAKTUKOM, HEOOXOAUMBbIE MPAKTHUYECKWE HABBIKU PabOThI HE CHOPMUPOBAHBI,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil mporpaMMoi AUCHHUILIMHBI Y4eOHBIX
3aJaHuii He BbINOJHEHO. HeoOxoawma JONOJHHUTENbHAS CaMOCTOSTEIbHAS
paboTa HaJ MaTepUaIoM Kypca.

Meroanyeckue yKasaHus AJIs NpenogaBaTes
1. Yka3zanus ass npoBeACHUS JIEKIUN
Ha nepBoii BBOAHOM NEKIIMU caenaTh o0muii 0030p coaep kaHus Kypca U OTMETUTh HOBBIE METOJIbI U

MOJXObI K PEIICHUIO 33/1a4, PacCMaTPUBAEMBIX B Kypce, JOBECTH IO CTYIEHTOB TpeOOBaHUS Kadeapsl,
OTBETUTH Ha BOIIPOCHIL.

[Ipy mOATOTOBKE K JIEKIMOHHBIM 3aHATHUSM HEOOXOJMMO TMPOAyMaTh IIJIaH €ro IpOBEIeHUS,



COJZEp)KAaHUE BCTYIUTEIbHOM, OCHOBHOM M 3aKJIIOUHUTEIBHOM YacTH JIEKLMHU, O3HAKOMHUTBHCS C HOBHHKAMU
y4eOHOM M METOIUYECKOU JUTePaTyphl, MyOIUKANMSIMHU MEPHOAMYECKON MeYaTh MO TeMe JIEKIIMOHHOTO
3aHATUSA. YTOYHUTH IUIAH TPOBEJCHMS CEMHHAPCKOTO 3aHATUs MO Teme Jiekiuu. llepen mznoxxkenuem
TEKYILEro JIGKIIMOHHOTO MaTepuaia HAOMHUTh OO0 OCHOBHBIX HTOTAX, JOCTHUTHYTBIX Ha MPEABIIYIIHX
nekiusax. C 3TOH 1eNbio 3a1aTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYIIECTBUTH BHIOOPOYHBINH KOHTPOJIb
3HAHUS CTYJICHTOB.

B Xome nexknMOHHOTrO 3aHATHS TIPENojaBareib JODKEH Ha3BaThb TEMy, Y4eOHbIE BOIPOCHI,
O03HAaKOMHUTH CTYACHTOB C IEPEYHEM OCHOBHOM U JOMOJHUTEIBHOW JHUTEPATYpbl MO TEME 3aHSTHS.
PackpeiBasi copepxkaHue yueOHBIX BOMPOCOB, AKIICHTHUPOBATH BHUMAHHE CTYACHTOB Ha OCHOBHBIX
KaTeTOpUsX, SBJICHUSX M MPOLIECCaX, 0COOCHHOCTAX UX MPOTEKaHUs. PacKpbIiBaTh CyIIHOCTh M COACPKAHUE
Pa3IMYHBIX TOUYEK 3PEHUS U HAYUHBIX IMOJIX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SBJICHUH U MPOIECCOB.

Crnenyer apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TO3HWIIMIO TIO CIHOPHBIM TEOPETUUYECKUM
Borpocam. [IpuBoauTh npuMepsl. 3aaBaTh MO X0y U3JIOKEHHUS JICKITMOHHOTO MaTepHaia PUTOPHUECKUE
BOIIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIMOCOOCTBYET aKTUBHU3AIMH MBICIUTEIBHOMN JESITEIbHOCTH
CTYJIEHTOB, TIOBBIIIIEHUIO X BHUMAaHMs U UHTEpeca K MaTepuaiy JIEKIHH, ee cojepkanuto. [IpenogaBarens
JOJDKEH PYKOBOJUTH PabOTOM CTYJNEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, MmoJa4epKuBaTh
HEOOXOJIMMOCTh OTPAKEHMSI B KOHCIIEKTaX OCHOBHBIX IOJOKEHUHA H3yd4aeMOW TeMbI, 0CO0O0 BBIJEISI,
KaTerOpHaNbHBIA ammapar. B 3akiIrouuTenbHOM 4YacTH JIEKIMH HEo0XoauMo chopmyaupoBaTh oOmue
BBIBO/IBI 110 TEME, PACKPHIBAIOIINE COJCP)KaHNE BCEX BOMPOCOB, TIOCTABICHHBIX B JIEKITUU. OOBIBUTH TIJIaH
OYEpEeTHOTO MPAKTUUYECKOTO 3aHATHSI, 1aTh KPaTKUE PEKOMEHIAIMH TI0 TIOJATOTOBKE CTY/ICHTOB K CEMHUHApY.
OmpenenuTh MECTO WU BpeMs KOHCYJIbTAIlMA CTYACHTAM, TOXKEJABIIMM BBICTYIUTh HA CEMHHApe C
JOKJIaJIaMH U pedepaTamm.

Ha mocnenneit nexnuu yaenuts Bpems i 0030pa HanboJiee BaXKHBIX MOJIOKEHHUH, paCCMOTPEHHBIX B
Kypce.

2. YkazaHus JUisl IPOBEACHUS MTPAKTHUYECKUX 3aHATUN

Yetko 0003HaYUTH TEMY NMPAKTUYECKOTO 3aHATHUSI.

OO6cyauTh OCHOBHBIE TIOHATHUS, CBA3aHHBIE C TEMOW MPAKTUYECKOTO 3aHSTHS.

B mpomecce pemienus 3ajay BECTH AMCKYCCHIO CO CTyJEHTaMH O TMPaBUIBHOCTU NPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTMmeuath CTYJEHTOB, HanboJee aKTUBHO YYaCTBYIOIIUX B PELICHUU 33/1a4 U JUCKYCCHUSX.

B KoHIIe mpakTHUeCKOro 3aHATHUS 33JaTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHus Mo KOHTPOJIIO CaMOCTOSTEIbHOU PabOThHI CTY/I€HTOB

[Io ycmoTpenuto mpernojaBaresist 3aJaHU€ Ha CaMOCTOSITENIbHYIO paboTy MOXET ObITh
WHIUBUAYAIBHBIM WK (POHTATHHBIM.

[Ipy wucnonb30BaHUM WHAMBUAYAIBHBIX 3aJaHU TpeOOBaTh OT CTYAEHTAa MHUCHbMEHHBIH OTYET O
MIPO/JIeIaHHOM paboTe.

[Ipn npumMeHeHuu GPOHTANBHBIX 3aJaHU BECTU KOJUIEKTHBHBIE OOCYXKICHHSI CO CTyAEHTaMHU
OCHOBHBIX TEOPETHUECKUX MMOJIOKEHUI.

C uenpro KOHTPOJIS KauecTBa BBIMOJHEHUS CaMOCTOSITENIbHON paboThl TpeOOBaTh MHAWBHIyaIbHbIC
OTYeTHI (AOMYCTUMO BMECTO MUCHbMEHHOTO OTYETA MIPUMEHITh UHIUBUAYAIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

MeToanyeckue yKa3aHusi JJIs CTY/AeHTA

1. YkazaHus Ut POCITYITUBAHUS JCKIHNA

[lepen HauasioM 3aHSATHI BHHUMATEILHO O3HAKOMHTBHCS C YUEOHBIM TUIAHOM TPOBEICHUS JICKIIUH |
CIIHCKOM PEKOMEHIOBAHHOMW JINTEPATYPHI.

[lepen mocerieHueM OYEPEIHON JICKIIUK OCBEXKHTH B IMAMSATH OCHOBHBIC KOHIICTIIIUU TPOIICHHOTO
panee matepuana. [IoAroTOBUTH MpH HEOOXOIUMOCTH BOIIPOCHI IpernoiaBaTento. He Hamo omacatbesi, 4To
BOIPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nexiuu 0oCHOBHOE BHUMaHHE CIEAYeT YACIATh He (GopMyaaM U MaTeMaTUYCCKUM BBIKIAJKaM, a
COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, OMPE/ICICHHUSIM U IIOCTAHOBKAM 3a/1ad.

B mporiecce u3ydeHus JEKIMOHHOTO Kypca HEOOXOJAMMO MO BO3MOXKHOCTH YacTO BO3BPAIIATHCS K
OCHOBHBIM TOHSTHSM M METOJaM pEIICHUs 3a1ad (37eCh BO3MOXCH BBIOOPOYHBIN KOHTPOJb 3HAHUI
CTYICHTOB).

XKenatenpHO  MCHOJB30BaTh  KOHCIEKTHI  JIGKIIMH, B KOTOPHIX HCIOJIB3YETCS  MPHHSTAsS
MPEIo/IaBaTelieM CUCTeMa 0003HAUCHHI.

Jlns GoJiee OPOOHOTO U3YUYCHHUS Kypca CleayeT padoTaTh ¢ PEKOMEHIOBAHHBIMH JIUTEPATYPHBIMH



HCTOYHUKAMHU U BHOBB MOSBIISIOUIUMUCST UICTOYHUKAMH.

2. YKa3aHus 1715 y4acTusl B IPAKTUYECKUX 3aHATUAX

Ilepen mocemnieHreM NPaKTUUECKOTO 3aHATHS YSCHUTHh TEMY U CaMOCTOSITEJIBHO U3YYUTh CBSI3aHHBIC
C HEH MOHATHUS U METO/bl pELICHU 3a/1ad.

[lepen pemeHueM 3ajady aKTUBHO YYacTBOBATb B OOCYXJEGHHUH C IPENOJaBaTelIeM OCHOBHBIX
MOHSTUH, CBSI3aHHBIX C TEMOW MPAKTHUYECKOTO 3aHATHS.

B mpouecce pemeHus 3agay BECTH JUCKYCCHUIO C INPENOJABATENIEM O MPaBUIBHOCTH NPUMEHEHUS
METO/I0B X PELIEHUSI.

[Io BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJWTH PELICHHUE IMPEUIaraeMbIX 3a4ad A0 OKOHYATEJIBHOIO
uTora.

B koH11e 3aHATHS TIPU HEOOXOAMMOCTH BBISICHUTD y TIPEIOIaBATEINS HESICHBIE BOIIPOCHI.

OcHOBHBIE Pe3yNIbTAThI BHITOJIHEHUS PA0OTH HEOOX0AMMO pacleyararh.

3.Yka3aHus 171 BBIIIOJIHEHUS CaMOCTOSITENIbHOM paboThI

[Tomyunts y mnpenogaBaTens 3aJaHH€ MW CHUCOK PEKOMEHJOBAHHOW JuTeparypbl. W3yueHue
TEOPETUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CaMOCTOSITENBHO, HO IMPH 3aTPyTHEHUSX
o0OparaThCs K MpernoaBaTelto.

[ToaroToBUTH MUCEMEHHBIN OTYET O MPOJICIIAHHON padoTe.

[Ipu BbIMONHEHMM (POHTANBHBIX 33/JaHUN 10 YCMOTPEHHIO MpenojaBaTesiss paboTa MOXKET ObITh
OlleHeHa 0e3 MUCbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPU YCIOBUHM aKTUBHOMN
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

OueHnBaHue CTY/JEHTA HA JK3aMeHe (3a4eTe) no qucuuivinie «TeopeTnyeckass MexaHMKa»:

Banabt
(utoroBoit OcBoeHue
. . . TpeOoBaHMs K 3HAHUAM
PEUTHHIOBOM | KOMIIETEeHIUMH
OTICHKH)
100-85 [IpoaBunyThiii | OTBETHI Ha TOCTaBIECHHBIE BOMPOCHI TOJIHBIE, YETKHE |
YpOBEHb pasBepHyThle. Pemienus 3amad  JIOTUYHBI, JOKa3aTEJNbHBI U
JEMOHCTPUPYIOT ~aHAJIUTHUYECKUE M TBOPUYECKUE CIIOCOOHOCTHU
CTYyJEHTA.
84-70 Cpennuit JlaroTcss ToJIHBIE OTBETHI Ha IOCTaBJICHHBIC BOIPOCHL [lokazaHo
YpOBEHb YMEHHE BBIACIATh MPUUMHHO-CIIEICTBEHHbIE CBs3U. [Ipu pemenun
3aa4 JOMYIEHbl HE3HAYUTENbHbIE OIIMOKH, HCIpaBICHHbIE C
MOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIOIaBATES.
69-60 ba3zoBb1it OTBeTbl Ha BONPOCHl M  PEIICHHs [OCTaBJIEHHBIX  3aJay
yYpOBEHB HEJO0CTAaTOYHO NoJHbIe. JIoruka u nmocneaoBaTeabHOCTh B PEIICHUN
3a/1a4 UMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nomyuuBmuii meHee 60% oT MakcumalbHOTO Oayia 3a paslen AUCHUILTMHBL WU
MIPOMEXKYTOUHYIO aTTECTALUI0, CYUTAECTCS HEATTECTOBAHHBIM 10 JAHHOU IMCLUUILINHE.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHre Y4eOHOH M CUMILTHHbI
OcHoBHas nuTepatypa:

1. JJoponun, ®.A. Teoperuueckass MexaHuka: yued. mocobue / @.A. JIopoHMH. — DJIEKTPOH. JaH. —
Cankr-ITerepOypr: Jlans, 2018. — 480 ¢. — Pesxum poctyma: https://e.lanbook.com/book/101840.

2. XamsnsitHeH, B. A. Teoperndeckas mexaHuka : yuyeOHoe nocobue / B. A. Xamssitnen. — 3-e u3a. —
Kemepono : KysI'TY umenu T.®. I'opbauesa, 2020. — 226 c¢. 3bC Jlans (lanbook.com)

3. Slxosenko, I'. H. Kpatkuii kypc TeopeTrueckoil MexaHuku : yuebnoe nocodue / I'. H. SIkoBenko. — 6-e
u3n. — Mocksa : JlJaboparopus 3Hanuit, 2020. — 119 ¢. 3bC Jlans (lanbook.com).

4. lueBckuit, B.A. Teopernyeckas mexanuka. COOpHUK 3a1anuii: YyeOHOoe nocobue: yueb. mocodue / B.A.
Huesckuii, 1.A. MansimeBa. — DnektpoH. faH. — Cankr-IlerepOypr: Jlanp, 2018. — 192 ¢. — Pexxum
noctyna: 9BC Jlans (lanbook.com).



JlonoyiHUTEIbHAS TUTEPATYPA:

5. Memepckuii, M. B. 3agaun no teopetnueckoii MexaHuke : yaeOHoe nmocobue / M. B. Memepckuii ; mox
penakuumeii B. A. [TanemoBa, /1. P. Mepkuna. — 52-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2019. —
448 c. Pexxum nocryna: bC Jlanp (lanbook.com)

6. Aramun, B. I'. Mexanuka. Teopernueckas mexaHuka : ydeOHoe mocobme / B. I'. Aranmn. —
Hosocubupck : HI'TY, 2017. — 108 ¢. 3BC Jlans (lanbook.com)

7. Ilpacomnos, C. I'. Mexanuka. Teopernueckas Mexanuwka : ydeOHoe mocobue / C. I'. IlpacomoB. —
TomesitT : TT'Y, 2019. — 99 ¢. OBC Jlans (lanbook.com).

8. beprsen, B. JI. Teopernueckass u aHAIMTHYECKAas MEXaHUWKA. YUeOHO-HMCCIenIoBaTeIbCcKas padboTa
CTyHeHTOB : yueOHoe mocobue / B. JI. beprses, B. C. Pyunnckuii. — Canxkr-IlerepOypr : Jlans, 2019.
— 424 c. ObC Jlanb (lanbook.com).

[Iporpammuoe obecrieuenne u UHTEpHET-PECYPCHI:

1. Teopernueckas MexaHuMKa. DIEKTPOHHBIM y4eOHBI Kypc JUISl CTYJAEHTOB OYHOW M 3a04HOH (hopMm
obyuenus / Coct. Kapumos U. — Pexxum goctyma: http://www.teoretmeh.ru/

2. O6pasoBanue M Mexanuka. OOpasoBarenbHbii caiit / Cocr. Kocuupin AJO. — Pexum mocryma:
http://www.emomi.com/

MarepuajbHO-TeXHHYECKOe o0ecneyeHne y4eOHO0i AUCHUIIIMHBI

JlekMOHHBIE 3aHATUSI MPOBOJIATCS B Yy4eOHOM ayAMTOpHH, OOOpPYIOBAaHHOW BHUIEOIPOEKTOPOM,
SKpaHOM, EPCOHAIbHBIM KOMITBIOTEPOM U JTUHAMHKAMHU.

[IpakTueckue 3aHATHSA TMPOBOAATCA B ayIUTOPUHU, B KOTOPOIl MMeeTcs: HabOp HarisgHbIX MOCOOUit
(KpUBOILIMITHO-TIOJNI3YHHBIH MEXaHHU3M, KpPUBOIIUITHO-KOPOMBICIOBBIN UEThIpEXUIAPHUPHBIA MEXaHU3M,
KPUBOIIMITHO-KYJIUCHBIA MeXaHU3M, 3yO4aTblii MeXaHU3M C UWIMHAPUYECKHMMH KoJecaMu, 3yOdaTbiit
MEXaHU3M C KOHMYECKUMHU KOJIeCaMH, TIJIaHETapHBIN 3yOuaThlii MEXaHU3M, BUHTOBOU muddepeHnanbHbIi
MEXaHU3M, KyJauKOBbI MEXaHU3M.

Jlig  camocTosITeNnbHOM paboThl OOy4alOHMIMXCS HMMEIOTCS  CHEIHMATM3UPOBAHHBIE TOMEIEHUS,
000py/nOBaHHbIE MEPCOHAIBHBIMU KOMIIBIOTEPAMH C BBIXOJOM B VMIHTEpHET U ¢ JAOCTYIOM K 3JIEKTPOHHO-
OMOTMOTEYHOM CHCTEME, DJIEKTPOHHOW OHMOIMOTEKE W AJICKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIHbHOM
cpelne By3a, a TakKe K APYruM OMOIMOTEUHBIM (hOHIaM.

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu OC HUAY MUDU u yueOHBIM TIIaHOM
OCHOBHOI1 00pa30BaTeIbHON MPOTPAMMBIL.
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PaGouyro mporpammy cocTaBuII: o I.T.H., ipodeccop, H.M. UepHoBa

PenienseHnr: _{j/ e —— K.T.H., foueHt JI.B. bapanoBckas

[Iporpamma omobpena Ha 3acemanuu YMKC 08.05.01 «CtpoutenbCTBO YHUKAJIbHBIX 3JaHUA U
coopyxkenuit» ot 15.11.2021 roaa, mporokon Ne 2.

[Ipencenarens yueOHO-METOINYECKON KOMUCCUU J.j%// I'omosa T.A.
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