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Llesb ocBOeHHS TUCHMIIMHBI — OCBOGHUE OOY4YaIOUIMMHUCA HEOOX0IUMOro oobeMa (GpyHIaMeH-
TAJIbHBIX 3HAHUH O MEXaHMYECKOM B3aMMOJICHCTBIH, PABHOBECHHU M ABWKCHUHN MaTEPHAIbHBIX TeEIl.

Teoperuueckass MEXaHUKa SBISETCA HE TOJNBKO JAUCHUIUIMHON, AAIOWIEH yriyOleHHbIe 3HAHUS O
IpUpPOJie, HO TAaK)Ke BOCIIUTHIBACT Y 00YUAIONIMXCSl TBOPUECKHE HABBIKA B IOCTPOSHUH MaTEeMaTHYECKHX
MoJIeNIel TPUPOTHBIX M TEXHUUECKUX MPOLIECCOB, CONEHCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JIOTHUECKUM
BBIBOJIaM U HAYYHBIM 0000IIEHHUSIM, HEOOXOIUMBIM ISl peIIeHNs TPO(ECCHOHANBHBIX 3aa4.

MecTto nucuumimnabl B crpykrype OOII BO

N3zyuenne aucuuiuinael «TeopeTndyeckas MexaHuka» TpeOyeT OCHOBHBIX KOMIIETCHLMH, 3HAHUH,
YMEHHI U HaBBIKOB 00YyYaIoIerocs Mo AUCHUIIITMHAM:

- «Maremarukay, «duznkay, «MHxeHepHas rpaduka.

B xozne n3yueHus: TeopeTudeckoil MEXaHUKH O0y4YaIOUIUIiCs MOJydyaeT 3HAHUSI, YMEHUSI U HaBBIKU
JUISl YCIIEIIHOTO U3Y4YeHUs clleayromux qucuuiuing: «[Ipukiiangnas mexanuka»; « Texaudeckas TepMoau-
HaMHUKa U TEIUIOTEXHUKA».

KoMmnerenuun ody4armerocs, popMupyembie B pe3yJabTaTe 0CBOCHHUS AU CUMILINHBI
B mporiecce ocBoeHMs JAHHOM TUCIUILIMHEI Y CTyIeHTa (DOPMUPYIOTCS CIICIYIOIINE KOMITCTCHITUU:
YHUBEpCAJIbHbIE

Kox xom-

HaunmenoBaunue xoMmiie-

Nuaukatopel JOCTHKEHUS KOMITETCHIIUN

METEHIIUN TEHILIUU
VKE-1 Crioco6eH UCHoIb30- 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX JHC-
BaThb 3HAHUA €CTe- LUTUTAH, METOIbl MATEMATHYECKOTO aHAIN3a U MOJICITMPOBaHHUSI,
CTBEHHOHAYYHBIX JTUC- | TEOPETUYECKOTO U IKCIEPUMEHTATHLHOTO UCCIICIOBAHMS
[UTIIAH, TIPUMECHSTh V-VKE-1 ymeTh: ucnonp30BaTh MaTeMaTUYECKUE METOIbI B
METO/IbIl MaTeMaTH4e- TEXHUYECKUX MPUITIOKCHHSIX, PACCIUTHIBATE OCHOBHBIC YHCIIO-
CKOTO aHallu3a U MOJIe- | BbI€ XapaKTEPUCTUKU CIyYalHbIX BETUYHH, PEIIaTh OCHOBHbBIC
JUPOBAHUS, TCOPETUYE- | 3a/1a4l MATEMaTHICCKOW CTAaTUCTHKH; peliaTh TUIIOBBIC pacyeT-
CKOT'0 M DKCIICPUMECH- HBIE 3a1a9HU
TaJILHOTO UCCICI0Ba- B-YKE-1 BianeTh: MeTo1aMu MaTeMaTHYECKOr0 aHAJIM3a U MO-
HHS B IIOCTABJIEHHBIX JETMPOBAHMS; METOJIaMH PEIICHUS 3a]1a4y aHAJIM3a U pacuyeTa Xa-
3a7a4ax PaKTEPUCTUK (PU3UICCKUX CUCTEM, OCHOBHBIMH IPUEMaMH 00-
paboOTKH SKCIIEPUMEHTATBHBIX TaHHBIX, METOAAMH PabOTHI C
TIPUKJIATHBIMH TPOTPAMMHBIMH TPOJTYKTAMHU
oOmenpodeccuoHaIbHbIC
Konx xom- HaumenoBanue komire-
NuankaTopsl JOCTUKEHHSI KOMITIETEHITUU
MeTeHIUU TEHIIUU
OIlK-1 Cnoco0en pemats 3a- | 3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U MPAKTHUECKUX €CTe-

nadu mpodeccuoHanb-
HOM JesITeILHOCTH Ha
OCHOBE HCIIOJIb30BaHUS
TEOPETUYECKUX U TIPaK-
TUYECKUX OCHOB €CTe-
CTBEHHBIX U TEXHUYE-
CKHMX HayK, a TaKKe Ma-
TEMaTHYEeCKOr0 aIma-
pata

CTBEHHBIX U TEXHUYECKHUX HAYK
V-OIIK-1 YMmeTs: pemath cTaHgapTHbIE TPo(eccroHalbHbIE
3a/1a4u ¢ TPUMEHEHUEM

€CTECTBEHHOHAYYHBIX M OOIICMHKEHEPHBIX 3HAHUM,

METOJ0B MaTeMaTH4ECKOTO anmnapara

B-OIIK-1 BnageTs: HaBbIKaMu pelIeHUs CTaHAAPTHBIX 3a7a4
npodeccHoHaNBLHOM IeSATEILHOCTH Ha OCHOBE UCTIONB30BaHUS
TEOPETUUECKUX U MPAKTUUECKUX OCHOB €CTECTBEHHBIX U TEXHU-
YECKHUX HAYK, a TAK)KE MATEMaTUYECKOro armapara

33/]3"[14 BOCIIMTaHMS, p€ajJnu3yeMbI€¢ B paMKaX 0CBOCHHUSA TUCHUIIJIUHBI
B ITPpOHECCE OCBOCHUA JIaHHOﬁ JUCHUIITIMHBI pCAIN3YIOTCA CIICAYIOMNUEC 3a1a4r BOCIIMTAHH A

HanpasJe-
HHe/Ien

Co3nanue ycjio-
BM, o0ecneunBa-
LM X

Hcnojabn30BaHue BOCIIUTA-
TeJbHOI0 MOTEeHINAJIA y4el-
HOU TUCHUILIMHBI

BoBieuenue B pa3HOILIAHO-
BYI0 BHEYYEOHYIO /IesiTe/b-
HOCTh

EctecTBeHHOHaYYHBIH U 001enpodecCnoHaIbHBIN MOTYTH

HaJIbHOC U

[Tpodeccuo-

- (hopmupoBaHue
KYJIBTYpBI HCCIIE-

Hcnonbp3oBaHue BOCIIUTATEND-
HOTO MOTEHIMAJIA JUCIHUILIHH

1.Opranusanus Hay4HO-
IIPAaKTUYECKUX KOH(pepeHuui u




TPYIIOBOE BOC-
UTaHUE

JIOBATEIILCKOU U
WHXKCHEPHOM aesi-
tenbHOCTH (B16)

npodeccHoOHATEHOTO MOTY IS
st GOPMHUPOBAHUS UHIKEHED-
HOT'O MBIIUICHUS U UHXKEHEP-
HOM KYJIBTYpBI 32 CUET MpaK-
THUYECKUX CTYJICHUECKUX UC-
CJICZIOBAaHHUI COBPEMEHHBIX
MPOM3BOICTBEHHBIX CUCTEM;
MIPOEKTHOM JIEATEILHOCTH CTY-
JICHTOB IO pa3paboOTKe U OII-
TUMH3AIHN TEXHOJIOTHUECKUX
CUCTEM, CBA3aHHOM C peICHU-
€M peabHBIX TPOU3BO/ICTBEH-
HBIX 33]1a4; IPOXOKACHUS Ye-
pe3 pazHOOOpa3HbIC UTPOBEIE,
TBOpYECKHE, (peCTUBAIBHBIC
(hopmbI, TpeOyrore aHamu3a
CII0KHOI'0 00BbEKTa, IIOCTAHOB-
KH OTHOCHUTEJIBHO HEro Mpeoo-
pa30BaTeNbHBIX 337a4 U UX
ONTUMAIILHOTO PEIICHUSI.

BCTpEY C BEAYIIUMHU CIIeLra-
JMCTaMU NPEeANPUATUI ropoja
Y BeTepaHaMU aTOMHOM oTpac-
.

2. Opranu3zanus U IpoBeAcHHE
IPEIMETHBIX OJMMITNAA U y4a-
CTHE B KOHKYypcax mpodeccuo-
HaJIbHOT'O MacTepCTBA.
3.Y4actue B €XKEroiHbIX aKIIH-
AX CTYJI€HUYECKUX CTPOUTENb-
HBIX OTPSIOB.

CTpykTypa u cofep:kaHue y4eOHON JUCIUILIMHBI
Hucuurnuna npernojaeTcst cryaeHtaM B 3-em cemectpe. OO1as Tpy10eMKOCTh AUCIUIUIMHBI CO-
cTaBiIseT 4 3a4eTHRIX eauHuIE], 144 ak. Jaca.
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1 CTATUKA YOI 20
1 |OcHOBHBIC IOHATHUS U aKCUOMBI cTatuku. | 2 | 1 | -| - | 1
2 |Cucrema CXOOALIUXCS CHIL. 411 \-12]1
3 |Teopus map cui. 311 |-]-1]2
4  |[IpuBenenue cuctembl cuin K weHrtpy.l 3 | 1 [ -| - | 2
YcnoBus paBHOBECHS.
5 |[lmockas cuctema CuiL. 511 1]-]12]2
6 |Tpenue. 3| -|-|-13
7 (IIpocTpaHCcTBEHHAas CUCTEMA CHJI. 6|1 |-]-|5
8 |LeHTp TsDKECTH. 4 1 - |-12]2
2 KNHEMATUKA YO2 20
9 |KuHemaTHKa TOYKH. 511 1]-]11]3
10 (IIpocreiime qBUKCHHS TBEPAOTO TEIIa. 711 1-11]5
11 |Ilnockoe ABMKEHUE TBEPJIOTO TENa. 912 1|-121]5
12 |Cdepuyeckoe apwxkeHue TtBepaoro Tema.| 4 | - | - | - | 4
JIBmkeHHEe CBOOOTHOTO TBEPJIOTO Tea.
13 |CnoxXHOE IBUMKEHHUE TOUKH. 41 - |- -14




14 |CnoxHoe ABMKEHUE TBEPIOIO TEIA. S| - |-]-15

3 JAUHAMUKA YO3 20
15 |BBexenue B AMHAMHKY. 3aKoHBI AuHamu-| 2 | 1 | - | - | 1
KH.
16 |duddepennuansabie ypaBHeHus apwxke-| 7 | 1 | -] 2 | 4
HUS CBOOOJHON TOYKH.
17 |HecBoOomHoe u orHOcuTEnbHOE naBuxke-| 4 | - | -] - | 4
HUS TOYKU.
18 |IIpsimonuHEWHbIE KOJICOAHUS TOUKH. 10 2 |- 2|6

19 |BBemeHue B JHMHAMHKY MEXaHHYECKOU

cucreMsl. ['eomeTpus macc. 4 11 (-|-13
20 |Teopema o nmBWXeHWH IIeHTpa macc cucre-| 4 | - | - | - | 4
MBI
21 |Teopembl 00 wu3MeHeHun KommuectBal 4 | 1 |-| 1|2
JBW)KCHUS MaTepPHAILHOW TOYKH W CH-
CTEMBI.
22 |Teopembl 00 m3MeHEeHMH MOMeHTa konu-| 4 | 1 | -| 1| 2

4€CTBA JBUXKCHUSA MaTepHaHBHOﬁ TOYKHU U
KUHETHYSCKOr0 MOMEHTa MEXaHHYECKOH

CUCTEMBI.
23 |Teopema 00 wu3MeHeHMH KuHeTHueckou| 7 | 1 | -| 2 | 4
SHEPIHH.
24 |llpunoxeHue OOIMX TEOpeM K auHamuke| 5 | - | -| - | 5
TBEPJIOTO Tea.
25 |[TpunHIMD Hanambepa. Meron| 7 | - | -| - 1|7
KHHETOCTATUKH.
26 |DneMeHTapHas TEOpUs yaapa. 4 | - |-|-14
27 |IIpuHIMI BO3MOXHBIX MEPEMEIICHUN. 41 - |-|-14
28 |OO0miee ypaBHEHHE JMHAMHKH. 51 -1-1-15
29 |duddepenunanbupie ypaBHeHHs nBuxke-| 4 | - | -| - | 4
HUSl CHUCTEMBI B OOOOIICHHBIX KOOpAHHA-
Tax.
30 |Manble konebaHUA CHCTEMBI OKOJO mo-| S5 | - | -| - | 5
JIO’)KEHUS] YCTOMYHUBOTO paBHOBECHSI.
Bua npomMexxyToYHO# aTTeCcTAIIUN 144| 18 | - | 18 (108 ) 40

* - COKpalIeHHOe HauMEeHOBaHHE (POPMBI KOHTPOJIS
** - cymMMa MaKCUMAaJIbHBIX OaJIJIOB JI0/bkHA ObITh paBHa 100 3a cemecTp, BKITIOUas 3a4eT U (W) SK3aMeH
CoxkpaiieHHOe HauMeHOBaHHe (POPM TEKYIIIEro KOHTPOJIIS ¥ aTTEeCTAaI[H Pa3/IeNoB:

Oo0o3Hauenune ITo1HOE HAMMEeHOBaHME

YO YcTHbIM onpoc

] DK3aMeH

CoaeprxaHue JIEKIIHOHHOTO Kypca

YuedoHo-
Tembl JeKIHHA. Bcero
METOAHYECKOoe
Bomnpocsl, oTpadaTsiBaeMble Ha JIEKIIHH 4acoB
o0ecreueHue
1 2 3
Jlexmus 1. OcHOBHBIE MOHATHA U AKCHOMBI cTaTHKH. CHcTeMa cXoas- 2 1,2,3,6

IIUXcs CHJI.

1. OCHOBHBIG IIOHATUS CTATHUKU.

2. AKCHOMBI CTaTHKH U MX CJIEJICTBHS.

3. CBs13u ¥ peakiuu cBszeil. [IpuHnmm ocBo00kmaeMocT OT cBsizeil. OCHOB-




HBIC BHJBI CBSI3CH.

4. Tlonsatue cucremsl cxoasmuxcs cui. [IpuBeaeHne CUCTEMBI CXOASIIMXCS
CWJI K PaBHOJICHCTBYIOLICH.

5. YcnoBust paBHOBECUS CUCTEMbI CXOISALIMXCS CUII.

6. Teopema 0 paBHOBECUHU TPEX HEMAPAIIICIbHBIX CUJL.

Jleknus 2. Teopusi nap cuJi. IlpuBeneHue cucreMbl CHJI K LIEHTPY.
1.ITapa cun. MoMeHT napsl (Kak BEKTOP).

2. MOMEHT CuJIbl OTHOCUTEIBHO LIEHTPA (KaK BEKTOP).

3. Teopembl 00 3KBUBAJIEHTHOCTH U CJIOKEHUU Map U UX CIECICTBUS.
4. IlpuBeneHue MPOU3BOJIILHON CUCTEMBI 1A K MPOCTEUIIEMY BUY.
5. YciioBus paBHOBECHUSI CUCTEMBI TIap.

Teopema ctatuku (Teopema [lyaHco o mpuBeeHUN TPOU3BOIILHOM CUCTEMBbI
CHWJI K JaHHOMY LIEHTpY). YacTHbIEe cllydyan IpUBEIEHUS CUCTEMBI CUIL.

7. YciioBUSL paBHOBECHS IIPOU3BOJIBHON CUCTEMBI CHIL.

8. Teopema BapuHboHa 0 MOMEHTE paBHOACHCTBYIOIIEH.

6. IToHsTHE IIIaBHOTO BCKTOpPA U I''TaBHOI'0O MOMCHTa CUCTEMBI CHUJI. OcHoBHas

1,2,3,6

Jlexuus 3. Ilnockast cucrema cuil. IlpocTpancTBeHHas cucreMa CHJI.
1. MOMEHT CHJIbl OTHOCUTENIBHO TOUKH (Kak ajireOpandeckas BEJIMUUHA).
2. MoMmeHT napsl (kak anredpandeckasi BEIMUMHA).

3. IlpuBeneHue MI0OCKOH CUCTEMBI CUIT K TPOCTEHIIEMY BULY.

4. YcnoBust paBHOBECHS INIOCKOM CUCTEMBI CHII. Y paBHEHUSI paBHOBECHS
MIPOM3BOJILHOM INIOCKON CUCTEMBI CUJI (TpU (HhOPMBI).

5. IlpuBenieHne NpOCTPaHCTBEHHOM CUCTEMBI CHJI K TPOCTEHIIIEMY BUY.

1,2,3,6

Jleking 4. KnneMaTnka ToOYKH.

1. Ilpeamer u 3a1a4u KWHEMATHKH.

2. CriocoObl 3a1aHUS TBUKECHHS TOUKH.

3. CKOpOCTb U YCKOPEHHE TOYKHU MPU BEKTOPHOM CIIOCO0E 3aaHusl JBUKE-
Husl. CKOPOCTh M YCKOPEHHE TOYKU IIPU KOOPJUHATHOM crioco0e 3aaHus
JBUKEHUS (B IEKaPTOBBIX KoopauHaTax). CKOPOCTh U YCKOPEHUE TOUKHU IpU
€CTECTBEHHOM C0Cc00€ 3aJaHusl ABHKEHUS.

1,2,3,6

Jlexuus 4. Ilpocreiimme ABHKeHUs] TBEPAOro TeJa.

1. ITocrynarenpHOE ABUKEHUE TBEPAOrO Tena. Teopema o MoCTynareaIbHOM
JBHKECHHUH. Y PaBHEHHUs ITOCTYNATEIBHOIO IBUKEHHSI TBEPIOTO TENA.

2. BpamarenbHoe JBMKEHHUE TBEPIOTO TeJIa BOKPYT HEMOABHKHOM OCH.
VYpaBHEHHE BpalaTEIbHOTO ABUKEHUS TeNa.

3. YrnoBast CKOpOCTb U YIJIOBOE YCKOpEHHE Tena (Kak anredpandyeckue Be-
JMYMHBI). BEKTOPHI yIiI0BOI CKOPOCTH U YIIIOBOTO YCKOPEHHUS Tea.

4. CKOpOCTb M YCKOPEHHUE TOYKU TBEPJOTO TEJIa, BPALIAIOIIErocs BOKPYT He-
MOJBHKHOM OCH. BEKTOpHBIE BBIPAKEHHS OKPY>KHOM CKOPOCTH,
BpAIIATEILHOIO U LICHTPOCTPEMUTEIBHOIO YCKOPEHUH.

1,2,3,6

Jlexuus 5. Ilnockoe ABMKEeHHE TBEPAOIO TeJa.

1. CpoiicTBa MIOCKOTO IBMKEHUS. Y paBHEHUS JABMKEHUS TUIOCKON (UTYPBHI.
Paznoskenne miockoro JABWIKCHUS HaA MOCTYNATCIIBHOC JIBUKCHHUE BMCCTEC C
MIOJIFOCOM M BpAllleHHE BOKPYT MOJIIOCA.

2. Teopema 0 CKOPOCTSIX TOUEK MJIOCKON (DUTYpPHI U €€ CIIe/ICTBUS.

3. MrHoBeHHbIH 1IeHTp ckopocTeil. CrocoObl HAX0XkI€HUSI MTHOBEHHOTO
1eHTpa ckopocreit. OnpeneneHrne CKOpoCTeil TOUEK MITOCKOH (UTYPHI € TT0-
MOIIbI0O MTHOBEHHOI'O LIEHTPA CKOPOCTEM.

4. Teopema 00 YCKOPEHHSIX TOUYEK MIIOCKOHN Gurypsl. [loHsATHE O MTHOBEH-
HOM LIEHTPE YCKOPEHUH.

1,2,3,6

Jlexuus 6. BBenenue B AuHaMHUKY. 3aKOHbI AMHAMUKU. [{uddepenun-
aJIbHbIe YPABHEHMS IBHKCHHUsI CBOOOIHOM TOYKH.

1. Ilpenmer nuHAMUKH, OCHOBHBIE IOHSTHS U ONpeieNIeHUs. 3aKOHBI JUHA-
MuKH (3axoHbl ["anunes-HproToHa). OcHOBHBIE 3a1aun AMHAMUKU. OCHOBHBIE
BH/JIBI CHIL.

2. MuddepeHnnanbbple ypaBHEHUS ABHKEHHSI MAaTEpUAIbHONU TOUKH.

1,2,3,6




3. Pemenue nepBoii 3aaun TMHAMHUKU TOYKH. Perienue BTopoit 3a1aumn
JTUHAMUKHU TOYKH MPU TIPSIMOJIMHEHHOM JIBI)KCHUH (CITydau: TOCTOSTHHOU
CUJIBL; CUJIBI, 3aBUCAILEH OT CKOPOCTH; CUJIbL, 3aBUCSIICH OT MOJIOXKEHUS
TOYKH; CUJIBI, 3aBUCSIIEH OT BpeMeHH ). EcTeCTBEeHHbBIE ypaBHEHUS ABUKEHUS
MaTEepUAIbHON TOYKHU.

4. PelieHrie BTOPOM 3a/1auyv TUHAMUKH MIPU KPUBOJIMHEWUHOM JBUKECHUH
TOYKH.

Jlekuus 7. IlpsimoJinHeiHbIe KOJIe0aHUsI TOYKH.

1. CBoOOaHEIC KOJICOAHMS.

2. CB0oOOIHBIE KOJIEOAHUS MTPY HAJTMYHH TPEHUS CKOJIb)eHUs1. CBOOO HBIC
KOJIeOAHUs IPY JINHEHHO-BSI3KOM CONPOTUBIICHUN. ATIEPUOANYECKOE JIBUXKE-
HHE TOYKH.

3. BeinyxaeHHbIe KosieOaHus. BeiHyKAeHHbIe KOJIeOaHUs IPU HAJTMYUH JIU-
HEHWHO-BSA3KOTO CONMPOTUBIICHUS CPEeAbl. ATIEPUOANYECKOE TBUKEHUE TOUKH.

4. SIBnenue Ouenwmii. SIBeHNE pe3oHaAHCa.

1,2,3,6

Jlekuus 8. BBegeHne B ITMHAMHMKY MeXaHMYeCKO cucteMbl. ['eomeTpust
Macc. Teopembl 00 H3MeHEHHH KOJMYECTBA IBHKEHUS] MaTePHAIbHOMN
TOYKH H CHCTEMBI.

1. Mexannueckas cucrema. BHennue u BHyTpeHHue cuiibl. CBOMCTBA BHYT-
PEHHMX CHIL.

2. llenTp Macc cucrembl. OnpeaeneHne KOOpAnHaT LIEHTpa Macc MeXaHu4e-
CKOM CHUCTEMBI.

3. MOMEHTBI HHEPIIMH CUCTEMBI U TBEPJIOTO TEJIa OTHOCUTEIBHO OcH. Paguyc
uHepuuu. Teopema 0 MOMEHTaX HHEPLMH OTHOCUTENIBHO MapajuleIbHbIX OCEH
(reopema ['oitrenca-1lITeitnepa). LlenTpoOexxHbIe MOMEHTBI HHEPIUH.

4. KonnuecTBO ABUKEHUSI MaTEPUATIbHOU TOUKHU.

5. DnemMeHTapHbI UMITYJIbC CHIIbL. VIMITyJIbC TOCTOSIHHOM U ITEpEMEHHOM cH-
abl. Teopema 00 UMITyJIbCe paBHOJACHCTBYIOIIEH.

6. Teopema 00 U3MEHEHUH KOJIMYECTBA JABMXKEHUS TOUKU B TU(depeHIInab-
HOM ¥ KOHEYHOH (hopmax.

7. KonnuecTBo JBMKEHHSI MEXaHUYECKON CUCTeMbI. TeopeMa 00 M3MEHEHUN
KOJINYECTBA JIBUKEHUS MEXaHUYECKOM CUCTeMbI B TU(GepeHIMaTIbHON U KO-
He4yHoH ¢opmax. CreacTBusl.

1,2,3,6

Jlexuus 9. Teopembl 00 U3MEHEHUM MOMEHTA KOJIUYECTBA ABUKEHUS Ma-
TepUAJIbHON TOYKH U KMHETHYECKOr0 MOMEHTAa MeXaHU4eCKOi CUCTeMbl.
Teopema 00 H3MeHEeHNH KHHETHYECKOM JHEPIrUH.

1. MoMeHT KoJnuecTBa ABMKEHUSI MATEPUAIBHON TOUKU OTHOCUTEIBHO LIEH-
Tpa U OTHOCUTENHHO ocu. Teopema 00 N3MEHEHUH MOMEHTA KOJINYECTBA JIBH-
KEHHSI MaTepUaAJIbHON TOUKH.

2. KuHeTnyeckuii MOMEHT MEXaHUYECKOW CUCTEMBI OTHOCUTENIBHO LIEHTPA U
OTHOCHUTENBHO ocu. TeopeMa 00 N3MEHEHUN KHHETHYECKOI0 MOMEHTa MeXa-
HU4eCKoN cuctemsl. ClieICTBUS.

3. Pabora nocrosiHHOM cuibl. PaboTa nepemenHoi cuibl. Pabora cuibl T4-
xectu. Pabora cuibl yrpyroctu. MOIIHOCTb.

4. Kunetuueckasi sHeprusi MaTepuaibHON Touku. TeopeMa 00 U3MEHEHUN
KUHETHYECKOW YHEPTUU MaTepUabHOM TOUKU B AU epeHnanbHOM U Ko-
HEYHOH opMax.

5. Kunetndeckas Hepryus MEXaHM4ECKON CUCTEMBI. BoluniciieHne KuHeTuye-
CKOI 3HEpPIruu TBEPJIOTO Tella B Pa3IMYHBIX CIy4yasiX €ro JBUKEHUS.

6. PaboTa 1 MOIIHOCTb CHJI, TPUIIOKEHHBIX K TBEPAOMY Tely, IpU MOCTyma-
TEJIbHOM U BpalllaTeIbHOM JIB)KEHUSIX TeJa.

5. Teopema 06 M3MEHEHUH KHHETHYECKON SHEPTUM MEXAaHUYECKOH CHCTEMBI.

1,2,3,6




IlepeyeHb NPAaKTHYECKUX 3aHATHH

Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpadaTbiBaeMble
HA NPAKTHYECKOM 3aHATHH

Bcero
4acoB

YyeoHo-
METOANYEeCKOe
ob0ecreueHue

1

3

Cucrema cxoasmxcs cui. PaBHoBecue Tera, HaXOAAIIErocs moj ASHCTBH-
€M CHCTEMBI cxosmmxcs cuil. PacueT gpepM MeTo10M BBIpE3aHUs Y3IIO0B.

4,5,7,8

IInockas cucrema cui. PaBHoBecue ppiuara. MOMEHT CHIIBI OTHOCUTEIBHO
rouku. OrnpeneneHue peakliuii ornop TBEPAOIo Tella, HAXOA[IErocs o Aei-
CTBHEM ITPOU3BOJILHOM TUIOCKOM cucTteMbl cuil. Teopema Bapunbona. Onpene-
NeHre peaknuii Onop U BHYTPEHHUX PEAKIIMI CUCTEM TeJl (COCTaBHBIX KOH-
CTPYKIIHIN).

4,5,7,8

HenTp TsxecTH. OrpenenacHue MoJI0KEeHNs! LIEHTPA TAKECTU TBEPABIX TE
METOAO0M pa30MEeHUs U METOJIOM OTPHUIIATEIbHBIX BECOB.

4,5,7,8

KunemaTnka touku. OnpeneneHue TpaeKTOPUU, CKOPOCTU U YCKOPEHHUS
TOYKH 110 3aJJaHHBIM ypaBHEHUAM €€ NBIKeHUs. ONpenencHue CKOpoCcTr U
YCKOPEHUSI TOUKU IIPU €CTECTBEHHOM CIIOCO0€ 3a/1aHusl €€ IBUIKEHUS.

IIpocreiimme nBUKeHUs1 TBEPAOro Tena. OnpenencHie KHNHEMAaTUYECKUX
XapaKTEPUCTHUK BPAILATEIbHOIO ABMKEHHs TBEpAOro Teina. OnpenesieHue cKo-
[poCTeil 1 yCKOpeHUi Touek Teja MpH BpalaTeabHOM ABrkeHuH. [IpeoGpaso-
BAaHME IIPOCTEUIINX JBHKEHUN TBEPAOTO Tea.

4,5,7,8

ILnockoe nBUKeHHE TBepAOro Tesa. OnpeaeseHue CKOpoCcTe U yCKOpeHU
TOYEK TBEPAOro Teja IPH IJIOCKOM JBHKeHUU. [Imanbl ckopocTel U ycKope-
HUW. MTHOBEHHBIN LIEHTP CKOPOCTEe. MTHOBEHHBIN LIEHTP YCKOPEHMIA.

4,5,7,8

IIpsimas u oOpaTHas 3a1a4u AMHAMUKH TOUKHU. OTnipesiesienne cui 1o 3a-
TaHHOMY JIBHXKeHHI0. OnpeieseHre napaMeTpoB MPsIMOJIMHEHHOT O IBUXKEHUS
TOYKH 110 33JJaHHBIM CHJIaM (TIpU OCTOSTHHOW CHUJIE; IIPU CUJIE, 3aBUCSIIEH
TOJIKO OT BPEMEHHU; IPU CHUJIC, 3aBUCALIECH TOJIBKO OT MOJIOKEHHS TOUKU; TIPU
CHJIe, 3aBUCALIEH TOJNBKO OT BpeMeHH). OrpeieneHue napameTpon
KPUBOJMHEWHOTO JBMIKEHUS TOUKH IO 33JaHHBIM CHJIaM.

4,5,7,8

IIpsimosiuHeliHbIe KoJie0anus ToukH. CBOOOHbIE HE3aTyXarolue Koiebda-
Hus. CBOOOHBIE 3aTyXarolye Koyebanus. BeinykaeHHble KoebaHusl.
Canyyail pe3oHaHca.

4,5,7,8

TeopeMbl 00 H3MEHEHUH KOJINYECTBA ABUKCHUS MATEPHAJIBHON TOYKH U
cucrembl. Teopema 00 U3MEHEHUU KOJIMYECTBA JBUKEHUS MaTepHUaIbHON TOY-
ku. [IpumeHeHue TeopemMbl 00 U3MEHEHUH KOJIMYECTBA ABHXKEHHSI K UCCIIE0-
BaHUIO IBUKEHHSI MEXaHUUECKON CUCTEMbI M TBEPAOIO Tela.
JluddepenunanbHoe ypaBHEHHE MOCTYNATENBHOTO ABHKEHHUSL.

4,5,7,8

Teopembl 00 H3MEHEHUH MOMEHTA KOJIUYECTBA ABHKEHUSI MATEPUAJIb-
HOM TOYKH U KMHETHYECKOIr0 MOMEHTA MEeXaHM4YeCKOM cucremMsbl. Teopema
00 M3MEHEHNH MOMEHTA KOJIMYECTBA JIBHXKCHHS MaTepuaibHON Touku. [Ipu-
MEHEHHUE TeOPEMbI 00 U3MEHEHUH KHHETUYECKOTO MOMEHTA K MCCIIE0BAHUIO
JIBIDKEHUSI MEXaHUUYECKOW CHCTEMBI U TBepaoro tena. JuddepennuansHoe
YPaBHEHHUE BpPALLIEHUs TBEPAOTO TeJIa BOKPYT HEMOABHKHOM OCH.

4,5,7,8

Teopema 00 U3MeHEeHNH KHHETHYECKO# IHePruM cucreMsbl. Teopema 00
VM3MEHEHUN KMHETUYECKOM SHEPruM MaTepuanbHOi Touku. MoutHocts. Kune-
TUYECKasi PHEPTHUs TBEPOTO Tella B PA3IMYHBIX CIydasx ero ABuxkeHus. Pabo-
Ta U MOILIHOCTb CUJI, IPUJIOKEHHBIX K TBEPAOMY TEIy, IPH NOCTYNATEIbHOM U
BpalaTeJIbHOM JIBIDKCHHSIX Tena. [[puMeHeHue TeopeMbl 00 N3BMEHEHUH KHUHE-
TUYECKOM SHEPTUU K UCCIEA0BAHUIO JBUKECHUS MEXaHUUYECKON CUCTEMBI U
TBEPJOTO TeNA.

4,5,7,8

Ilepeyenn 1a0opaTOpPHBIX PadoT - He MPeIYCMOTPEHbI Y4eOHbIM IIJIAHOM




3aganus 11l CAMOCTOSITE/IbHOI paboThI CTYAEHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHHs (3a1aHNsl)

Bcero
4acoB

YyeoHo-
METOANYEeCKOe
ob0ecreueHue

1

2

3

Pazgen 1. CTATUKA

OcHOBHbBIE MOHATHS M AKCHOMBI CTATHKH.

Teopemuueckue 60npochwi.

[Ipeamer crarrku. OcHOBHBIE MOHATHUS CTaTUKUA. OCHOBHBIE 337]a4M CTATH-
KH. AKcHOMEBI cTaTuK. OCHOBHBIC BHJIBI CBSI3EH.

1,2,3,6

Cucrema cXoasIIUXCHA CHJI.

Teopemuueckue sonpochi.

[TonsiTue cucremspl cxoaamuxcs cuil. PaBHOIEHCTBYIOIIAS CXOIAIINXCS
cui. ['eomeTpuueckuii u anredpandeckuii criocod onpeaesieHus paBHOIEH -
CTBYIOIIEH. Y CIIOBUS pABHOBECHUSI CUCTEMBI CXOISIIUXCS CUJT B alireOpande-
CKOM M TeoMeTpuyeckoi hopmax. Teopema 0 paBHOBECHHU TPeX Herapal-
JICTbHBIX CHUIL.

Pewenue 3a0au.

PaBHOBeCHE TBEPABIX TEN MO ACUCTBUEM IIOCKOW CUCTEMBI CXOASIIUXCS
cui. OnpeneneHne OMopHBIX peakiuid. PacueT miockoi pepMbl MmeTo10M
BbIpe3aHus y3JI0B. PaBHOBECHE TBEPIBIX TEN MO/ IEUCTBUEM MPOCTPAH-
CTBEHHOM CHCTEMBI CXOMSAIIMXCS CHJI.

1,2,3,6

4,5,7,8

Teopus nmap cui.

Teopemuuecxue 680NnpoChyHL.

CrnosxeHue 1ByX NapajilesIbHbIX CUJl (IIPUBEIEHUE K PABHOJACHCTBYIOIIEN ).
ITapa cun. MoMeHT napsl (Kak BEKTOp). MOMEHT CHJIbI OTHOCUTEJIBHO LIEH-
Tpa (Kak BeKTOp). B3auMocBsa3b MOMEHTA Mapbl ¥ MOMEHTOB CUJI Iapbl OT-
HOCHUTEJIHO ITPOU3BOJILHON TOUKH. TeopeMbl 00 SKBUBAIIEHTHOCTH U CJIO-
JKCHHHU IIap U UX CICACTBUA. HpI/IBeILGHI/Ie HpOI/I3BOJII)HOI71 CHUCTCMBI ITIap K
[IPOCTEUILIEMY BUAY. Y CIIOBUs PABHOBECHS CUCTEMBI I1ap.

1,2,3,6

IIpuBenenne cucTemMbl CHJI K HEHTPY. Y CJI0BHS PABHOBECHS.
Teopemuueckue 60npochi.

JleMma o mapannenabHOM nepeHoce cuiibl. [IOHATHE TIIaBHOTO BEKTOpA U
IJIABHOTO MOMEHTa cUcTeMbl cuil. OCHOBHAs TeopeMa CTaTUKH (TeopeMa
[lyanco o mpuBeeHUH TPOU3BOIBHON CUCTEMBI CHJI K JAHHOMY LIEHTPY).
YacTHble c1ydan NPUBEIECHUS CUCTEMBI CUIL. Y CIIOBUS PAaBHOBECHUS IIPOU3-
BOJIbHOM cucTeMsl cuil. Teopema BapuHboHa 0 MOMEHTE
PaBHOJEHCTBYIOLIEH.

1,2,3,6

ILnockas cucrema cuil.

Teopemuueckue 60npochwi.

MomeHT cuiIbl OTHOCUTENBHO TOUKH (Kak ajreOpandeckas BenuuuHa). Mo-
MEHT Mapsl (Kak anreOpanyeckas BeanuuHa). [IpuBeienue niaockoit cucre-
MBI CWJI K IPOCTEHIIEMY BUAY. Y CIIOBHSI pABHOBECHS IIJIOCKOM CUCTEMBI
cuJI. YpaBHEHUS paBHOBECHUS IPOU3BOJIBHOM IIIOCKON CUCTEMBI CUJI (TpU
¢dopMmbl). CTaTUYECKH ONPEEIUMbIE U CTATUYECKH HEOIIPEIEIUMbIE CUCTE-
MBI T€J1. Y CIIOBHS PaBHOBECHSI pplyara. ¥ CTOWYMBOCTD TEJa MPH ONPOKHIbI-
BaHuu. Koagdumuenr ycroiunbocTu.

Pewenue 3aoau.

PaBHOBecHE TBEpIBIX TEN MO JCUCTBUEM MPOU3BOIBHOMN MIIOCKOW CHCTEMBI
cwil. PaBHOBecue cucrem Ten. Onpenenenne BHyTpeHHUX peakiuil. Omnpe-
JieJieHne OMOPHBIX peakiuil. PacueT minockoii pepmbl MeTO1I0M ceueHuit
(Puttepa). PaBHoBecue poruara. [IpoBepka ycTOHYMBOCTH TBEPIOTO TEa
IIpU JIEHCTBUH ONPOKH/IBIBAIOIIEH HAarpy3KH, onpesesieHne KodphuuueHTa
YCTOMYUBOCTH.

1,2,3,6

4,5,7,8

Tpenue.
Teopemuueckue 60npochwi.

1,2,3,6




3aKOoHBI TPEHUS CKOJIbKEHHS. PaBHOBECHE Tea MPH HATMYHH TPESHUS
CKOJIbKEHHUSA. YTOJI TpEeHUs1, KOHYC TpeHusl. PaBHOBecHe Teja P HAJTHYHH
TpeHus KaueHus. PaBHOBeCcHE TBEP/AbIX TEJ MPU HAJTMYUHU TPCHUS THOKUX
ten. @opmyia Dunepa.

Pewenue 3aoau.

PaBHOBecHE Tejla U CHCTEM TeJI IIPH yUETe TPEHUS CKOJIbKeHusA. PaBHOBe-
CHE TeJla Ha HAaKJIOHHOM TUIOCKOCTH. PaBHOBeCHE UIMHIPUYCCKUX U Ce-
PHYECKUX TBEP/BIX TEJ MPH HAIWYMK TPpeHUS KaueHus. CONpOTHBICHHE
MEPEKATHIBAHUIO.

4,5,7,8

IIpocTpancTBeHHasi cMCTeMa CHJL.

Teopemuueckue 60npochwi.

MOMEHT CuiIbl OTHOCUTENBHO OCH. B3anMOCBSI3b MOMEHTA CUJIbI OTHOCH-
TEJIbHO OCH U MOMEHTA CHJIbl OTHOCUTEIILHO TOUKH HA 3TON OCU. AHAJIUTHU-
YECKOE OIPEEIEHUE TJIABHOI'O BEKTOPA U INIABHOTO MOMEHTA MPOCTPaH-
CTBEHHOM CUCTEMBI CHJI. Y PaBHEHUS PAaBHOBECHSI IIPOU3BOJILHOM MPOCTPaAH-
CTBEHHOU cuctembl cuil. Teopema BapuHboHa 0 MOMEHTE paBHOACHCTBYIO-
ey OTHOCUTEIILHO OCH.

Pewenue 3a0au.

Ornpezenenue rIaBHOTO BEKTOPA U TJIaBHOTO MOMEHTa cucTeMbl cuil. [1pu-
BEJICHUE CUCTEMBI CUJI K JaHHOMY LEeHTpY. [IpuBeneHne cucreMsl clil K
npocreneMy Buay. PaBHOBeCcHe TBEPIBIX TEJN U CUCTEM TEJl MO ACHCTBU-
€M IIPOU3BOJIbHOM NMPOCTPAHCTBEHHOM cucTeMbl cuil. OnpeaeneHue onop-
HBIX U BHYTPEHHUX peakiuii. PaBHOBeCcHE YaCTUYHO 3aKPEIJICHHBIX TBEP-
JBIX TEJl.

1,2,3,6

4,5,7,8

LeHTp TAXKECTH.

Teopemuueckue 60npochi.

LenTp nmapamienbHbIX cuil. @OpMYIIBI U painyca-BeKTopa U KOOPIUHAT
LEHTpa NMapauIeNbHBIX CHII. PaBHOIEHCTBYIOMIAS CUIT TSXKECTH TBEPAOTO
tena. LleHTp TshkecTH TBepaoro tena. LIeHTp TsSKeCTH OAHOPOIHOTO Tea
(o6bema, tiomtanu, nuaun). Lentp TsoxecTu miuockoi ¢purypsl. Llentp Ts-
KECTH JTUHUH. MeTOoIbI HaXOXKICHHSI IEHTPa TshkecTH. HaxoxneHue 1eH-
TPOB TsKECTH MpocTermux ¢puryp. CrocoObl HAXOKICHHS LIEHTPOB TSXkKe-
CTH TeJ (MHTErpupOBaHNE, CUMMETPHS, pa30ueHue, JomnoiaHeHue (cnocod
«OTPHULIATEITHHBIX» BECOB), IKCIIEPUMEHTATIBHBIN CII0C00).

Pewenue 3aoau.

Omnpenenenre MOMOKEHUS IIEHTPa TSHKECTH OTHOPOIHBIX TBEPABIX TEN pa3-
JUYHBIMH CTIOCOOaMHU.

1,2,3,6

4,5,7,8

Paznen 2. KHHEMATHKA

KunemaTnka TOYKH.

Teopemuueckue 6onpochi.

[Ipeamer u 3anaun kuHeMaTuku. CriocoObI 3a1aHust ABMKEHUS TOUKU. CKO-
POCTh U YCKOPEHHE TOUKH MPU BEKTOPHOM CIIOCO0E 3aJaHUsI IBUKEHUSI.
I'ogorpad ckopoctu Touku. CKOPOCTh U YCKOPEHHE TOUKH MPU KOOPAUHAT-
HOM cIioco0e 3aJaHusl IBHKEHUS (B IEKapTOBBIX kKoopauHaTax). Ecre-
CTBEHHBIN TPEXTPAaHHUK, €CTECTBEHHBIE KOOpAUHATHBIE ocH. LleHTp u paau-
yC KpUBU3HBI TpaeKTOpuH. CKOPOCTh U YCKOPEHUE TOUYKH MPU €CTECTBEH-
HOM crioco0e 3a/ianus IBIKeHUs. YacTHBIE clIyyan JBMIKEHUS TOUKH. ['pa-
(bUKH TBUKEHHS, TyTH, CKOPOCTH U YCKOPEHUS TOUKH.

Pewenue 3aoau.

HccnenoBanue npsiMOJIMHEWHOTO IBUKEHUS TOUKU. MccnenoBanue KpuBo-
JIMHEWHOTO JBWKEHUS TOUKH (OTpEICIICHIE TPAEKTOPUH, CKOPOCTH U YCKO-
peHus, ronorpada CKOpOCTH) IPU BEKTOPHOM, KOOPAMHATHOM U €CTECTBEH-
HOM CIToc00ax 3aJaHus JBHUKCHUS TOUKH.

1,2,3,6

4,5,7,8




IIpocreiimme 1BUKEeHUS TBEPAOIO TeJia.

Teopemuueckue 60npochi.

[ToctynartenbHoe IBUKEHUE TBEPAOTO Tena. Teopema o MoCTynareaIbHOM
JBUKEHHUH. Y PaBHEHHUS TOCTYNATENILHOTO JABHKEHUS TBEpIOTO Tena. Bpa-
LIATEJIBHOE JIBUKEHHUE TBEPAOTO TeJla BOKPYT HETIOABUKHON OCH. Y paBHe-
HUE BpallaTeJIbHOTO JBIKEHUS Tesa. YTJI0Basi CKOPOCTh U YIIIOBOE YCKO-
penue Tena (kak anredpanyeckue BearnuuHbl). CKOPOCTh U YCKOPEHUE TOU-
KM TBEPAOIO TeJla, BPAaIAIOLIerocsi BOKPYT HEMOABHKHOM ocu. BekTopsl
YIJI0BOM CKOPOCTH U YIJIOBOI'O YCKOPEHUS Tea. BekTopHble BbIpaykeHuUs
OKPY>KHOH CKOPOCTH, BpaIllaTEIbHOIO U IIEHTPOCTPEMHUTENBLHOTO YCKOpe-
Huil. YacTHbIE Cllyyau BpalaTEJIbHOTO JABM)KEHUS Tella (PaBHOMEPHOE U
paBHOIIEpPEMEHHOE BpallleHUE).

Pewenue 3a0au.

Onpenenenre KWNHEMaTHYECKUX MTapaMETPOB MOCTYNATENILHOTO IBHKEHUS
TBeporo Tena. McenenoBanue BpalaTelbHOIO ABUKEHUS TBEPAOIO Tella
BOKPYT HEMoABWKHOM ocH. [IpeoOpazoBaHue MpOCTEHIIMX TBUKCHUM TBEP-
Joro tena. [lepenaroynbie MEXaHU3MBI.

1,2,3,6

4,5,7,8

IInockoe nBUKEHHNE TBEPAOIO TeJiA.

Teopemuueckue 60npochwi.

CBoiicTBa IIOCKOTO ABMKEHMSI. Y paBHEHUSI JBH)KEHUS IIIOCKOH (GUTYpBI.
PasnosxeHne miaockoro ABMKEHUS Ha OCTYIIATEIbHOE IBM)KEHUE BMECTE C
IIOJIFOCOM M BpalleHHE BOKPYT MoJroca. TeopeMa 0 CKOpOCTsAX TOYEK IUIOC-
Ko#l Gurypsl u e€ cinencTBusi. MrHOBEHHBIH LEHTp ckopocTeil. CriocoOb!
HaXO0XJACHUs MTHOBEHHOTO IIEHTpa CKopocTel. Onpenesenne CKopocTen
TOYEK TUIOCKOW (PUTYPHI C TIOMOIIHI0 MTHOBEHHOTO IIeHTpa ckopoctei. Teo-
pema 00 yCKOpeHUsIX TOYeK III0CKoi Gurypsl. [IoHsTHE O MTHOBEHHOM
1eHTpe yckoperuid. CriocoObl onpeieieHnsi MTHOBEHHOTO LIEHTpa YCKOpe-
HUH TUIOCKOHN QUTypHI.

Pewenue 3aoau.

CocraBieHne ypaBHEHUH JIBUKEHUS IUIOCKON (DUTYpHI B €€ MIIOCKOCTH.
Onpenenenre CKOPOCTEN TOUEK TBEPAOTO TeNa MPH IMIIOCKOM JIBUKEHHH.
Omnpenenenne yrioBoil CKOpocTH. MrHOBEHHBIN LEHTp ckopocTeil. Omnpe-
JieJIeHne YCKOPEHUH TOUeK TBEPAOIo Tesla MPH MJIOCKOM JBUKEHHH.
Omnpenenenne yrioBoro ycKopeHusl. MrHOBEHHBIH LIEHTP YCKOPEHUH.

1,2,3,6

4,5,7,8

Cdepunueckoe 1BUKeHHE TBEPAOIo TeJa.

Teopemuueckue 6onpochi.

VYruel Diinepa. YpaBHeHUs chEepUIECKOTO ABUKEHUSA. MTHOBEHHAs! OCh
BpalleHus. Y paBHEHNE MTHOBEHHOM OCH BpallleHUsl TBEPAOTO Tela Mpu
cheprudecKoM JABUKEHUHU. YTIIOBAsE CKOPOCTh M YIJIOBOE YCKOPEHHE Tea.
Omnpenenennue CKOPOCTEN U YCKOPEHUH TOYeK Tena mpu chepruieckoM JBU-
)eHuu. Pacripefenenne ckopocTeit Touek Tesa npu chepuueckoM JBUxKe-
Huu. [Ipoekium cKOpoCcTH TOUKH Tela Ha OCU JE€KAPTOBBIX KOOPAMHAT.
Pewenue 3a0au.

Hccnenoanue cepudeckoro qBrkeHUs TBepaoro Tena. [IpoctpancTBeH-
Hasi OpUEHTaIMs TeJla, YIJIbl Diliepa.

JABu:xeHnst cBOOOTHOIO TBEPAOIO TeJia.

Teopemuueckue 60npochi.

Pasnoxxenue ABMXEHUS CBOOOIHOTO TBEPIOTO Tella Ha MOCTYNATEIbHOE
JBUKEHHE BMECTE C MOJIIOCOM U chepruecKoe IBUKEHUE BOKPYT MOJIIOCA.
YpaBHEeHHsI BIKEHUS CBOOOIHOTO TBEpA0Tro Tena. He3aBucuMoCTh BEKTO-
POB YIJIOBOW CKOPOCTH U YTJIOBOT'O YCKOpPEHHUsI CBOOOAHOIO Tela OT BEIOOpa
nostoca. OnpezieneHre CKOpocTeil 1 yCKOPEHUH Touek cBOOOIHOTO TBEPJIO-
ro Telna.

Pewenue 3a0au.

VYpaBHeHUsI BUKEHUSI CBOOOIHOTO TBepA0ro Tena. OnpeneneHue ckopo-
CTel U YCKOPEHMI TOYEeK CBOOOHOTO Tela.

1,2,3,6

4,5,7,8




CJ10:kHO€ IBHKEHHE TOUYKH.

Teopemuueckue 60npochi.

OTHOCUTENBHOE, IEPEHOCHOE B a0COTIOTHOE JBUKCHHS TOUKHU. 3aJaHHe
CJIO’KHOTO ABUKEHUS TOUKU. TeopeMa 0 CI0KEeHUU cKkopocTel. TeopeMa o
CII0KEHMH ycKopeHul (Teopema Kopuosnuca), KOpuojncoBo yCKOpEHHUE.
Cnyyaun OTCYTCTBUS KOPHOJIMCOBA YCKOPEHUSI.

Pewenue 3aoau.

VYpaBHenus aBuxeHust TOUKU. CII0KEHUE CKOPOCTEN U YCKOPEHU M TOUKHU
(citydail mocTynaTesIbHOTO MEPEHOCHOTO ABMKEHUS, CIIydail BpalareabHO-
IO IEPEHOCHOTO JIBUKCHHUS).

1,2,3,6

4,5,7,8

CJ10:kHO€ IBHKEeHHMEe TBEPOr0 TeJa.

Teopemuueckue sonpocai.

CnoxxeHue noctynaTelbHbIX ABMKeHUN. CloKeHne BpallieHuii TBEPAO0Tro
TeJla BOKPYT NMapajieiabHbix oceil. [1apa Bpamenuii. CrioxeHnue BpalieHun
TBEPJIOTO TeJla BOKPYT nepecekaroniuxcs oceid. CiioxeHue noctynaTeabHo-
T'0 U BpalaTeIbHOTO JIBMKECHHUI. BuHTOBOC NBrkeHue. OOuuii cimydai
CJII0KEHUS IBU>)KEHUI TBEPJIOTO TEIIA.

Pewenue 3a0au.

CnoxxeHue noctynaTesbHbIX ABMKEHUN. ClioKeHHE BpallleHU TBEPI0TO
Tejla BOKPYT NapajuielbHbIX ocell. MccnenoBanue NBUKEHUS MIIaHETaPHBIX
1 qudPepeHIInaATbHBIX 3y0UaThIX MEXaHU3MOB C ITUIHHIPHYECKUMHU KOJIe-
camu. CnoxeHue BpallleHU TBEpJOro TeJla BOKPYT MEPECEKAIOUIUXCS OCEH.
HccnenoBanme MBIKEHUS TUIAHETAPHBIX U U] depeHIInaTbHBIX 3y0UaThIX
MEXaHU3MOB C KOHMYECKUMU Kojecamu. ClioKeHHe MOCTyNaTeIbHOTO U
BpAILIATEJIBHOTO JBHKCHUI. BUHTOBOE NBHIKEHUE.

1,2,3

4,5,7,8

Pazgen 3. IMHAMUKA
BBenenue B 1MHAMHUKY. 3aKOHBI JIUHAMHMKH.

TeopemulteCKue 680NpoCyHL.
HpeI[MeT JUHaMUKHW, OCHOBHBIC ITOHATHA U OHpCI[GJICHI/IfL HpOCTpaHCTBO 158
BpeMsl B KJIaCCUUYECKOW MexaHuKe. IHeplnalibHbIE CUCTEMBI OTCYETa. 3aKO0-
HBI
nuHaMHKH (3aKoHbI ["amunes-HeioToHa). THEpTHOCTh MaTepHaNbHBIX TeEll.
OCHOBHBIG 3ala4u JTUHAMHUKHU. OCHOBHBIC BHUJIbBI CHUJI.

1,2,3,6

JAu¢depenunanbHbie ypaBHEeHHUS IBUKEHUSI CBOOOTHOM TOYKH.
Teopemuueckue 80npochwi.
JuddepennunanbHble ypaBHEHHS IBMKEHUS MaTepUuaibHOW Touku. Pere-
HHE NEPBOM 3a/1a4M TUHAMUKHU TOYKHU. Pelienre BTopoil 3a1aun TMHaAMUKH
TOUYKHU IPU NIPSIMOJIMHEHHOM JBMKEHUH (CITyyau: MOCTOSTHHOMN CHJIBI; CUJIBI,
3aBUCSAIIEH OT CKOPOCTH; CHJIBI, 3aBUCSIIECH OT ITOJIOKEHUS TOUKH; CUJIBI,
3aBUCsAIIEH OT BpeMeHH). EcTecTBeHHbIE ypaBHEHHUS ABHXKEHHS MaTepUallb-
HOM TOUYKH. Pemienne BTOpoi 3a1a4u TMHAMHUKY IPU KPUBOJIMHEWHOM JIBH-
JKEHUU TOUYKHU.
Pewenue 3aoau.
Omnpenenenne cuil 1o 3aJaHHOMY JABH)KEHUIO TOUKH (CIIyyail MpsSMOJIMHEN-
HOTO JIBW)KEHUS, cllydall KpuBoJMHEHOTO NBMKeHMs ). CocTaBleHUE U pe-
nienue 1udepeHIuanbHbIX YPaBHEHUH ABMKEHHS] CBOOOIHOM MaTepHalib-
HOM TOYKH (CTydau MPSMOJIMHENHOTO U KPUBOJIMHEHHOTO IBUKEHHUS, CITY-
Yay MOCTOSIHHBIX M IEPEMEHHBIX CHII).

1,2,3,6

4,5,7,8

HecBo0oaHoOe U OTHOCHTEIbHOE JBHKEHUS TOYKH.

Teopemuueckue gonpochwi.

HecBoOomHOE MBI KEHNE TOYKH. J[BHKEHHWE TOYKH TI0 3aJJaHHOU HETIO-
JNBUKHOM KpuBOM. OTHOCHUTENbHOE ABUKEHUE TOUKH. [[oHATHE TEpeHOCHOM
¥ KOPUOJINCOBOM CUJI HHEPIIUM TOYKHU. BiusiHue BpareHus 3eMiii Ha paB-
HOBECHE U JIBMKCHUE TEI.

Pewenue 3a0au.

CocraBnenue u perienne quddepeHIaTbHbIX YpaBHEHUH IBHKEHUS He-

1,2,3

4,5,7,8




CBOOOJHON MaTepHaIbHON TOUKH (CITyyad MPSIMOJIMHEHHOTO ¥ KPUBOJIU-
HEIHOro IBUXEHHUs, CIIydal OCTOSIHHBIX M IEPEMEHHBIX CHUII).
CocraBienue u pemeHre AudQepeHnnaIbHbIX ypaBHEHUH OTHOCUTEEHOTO
JBUKCHMSI MATEPUAJIBHOM TOUKH.

IIpsiMosiMHeliHbIe KOJIe0aHUSI TOUKH.

Teopemuueckue 60npochwi.

CBoboanbie kKonebanus. CBOOOIHBIE KOJICOaHUs IPH HATTMYUH TPEHUS
cKoJibkeHusA. CBOOOIHBIE KOJIeOaHUs TP JIMHEHHO-BA3KOM COIIPOTHBIIE-
HUHU. ATIEpHOINYECKOe JBI)KEHUE TOUKU. BeIHYKIeHHbIEe KosleOanus. Boi-
HYK/IEHHBIE KOJICOaHUs IPU HAJIMYUU JIMHEUHO-BSI3KOTO CONPOTUBIICHUS
cpenbl. AeproAnYecKoe IBIKEHUE TOUKH. SIBieHue OueHuii. SIBienue pe-
30HaHCa.

Pewenue 3aoau.

HccnenoBanue cBOOOIHBIX KoJeOaHUI MaTepuallbHbIX Tell. BiausHue pas-
JMYHBIX BHJIOB COTIPOTUBIICHUS Ha CBOOOIHBIC KOoNeOaHus Tena. BeiHyk-
JIeHHbIe KosieOaHus Tena. BiausHue pa3nuyHbIX BUIOB CONPOTUBIICHUS Ha
BBIHY)K/JICHHbIE Kosie0aHus Tena. buenus, pe3oHanc.

1,2,3

4,5,7,8

BBenenue B IMHAMHKY MeXaHHU4eCKO# cucrembl. I'eomerpus mace.
Teopemuueckue 60npochwi.

Mexanunyeckas cucrema. Baemnue u BHyTpeHHue cuiibl. CBOMCTBA BHYT-
pennux cui. uddepennmansaeie ypaBHEHUS ABIKEHHS CUCTEMBL. Macca
cucteMsl. Llentp Macc cucreMsl. OnpenieseHne KOOpANHAT LIEHTPa Macc
MEXAHUYECKOW CUCTEMbI. MOMEHTBI MHEPLIMM CUCTEMBI U TBEPJIOTO TEJIA
OTHOCUTENBHO OcU. Pannyc nnepuun. BeruncieHue MOMEHTOB UHEPLIMU
IpoCcTeNINX Ten. Teopema 0 MOMEHTaX MHEPLIMA OTHOCUTENIBHO ITapa-
JenbHBIX ocelt (Teopema [toirenca-1lreitnepa). [lenTpoOexHbIe

MOMEHTBI HHEPLIMH. DIUTUTICOU UHEpLUU. [ J1aBHBIE OCH U TJIABHBIE MOMEH-
Thl UHEPLMH. Brluncienne MoOMEHTa MHEPLIMK TBEPIOTO TEla OTHOCUTEIBHO
IIPOU3BOJIBHON Ocu. IToHsATHE O TeH30pe MHEPIUH.

Pewenue 3a0au.

Onpenenenre NoJ0KEHUS HEHTPa MacC MEXaHUYECKON CUCTEMbI. Briunc-
JIEHUE OCEBBIX U IIEHTPOOEKHBIX MOMEHTOB UHEPIIMH OAHOPOIHBIX TNl U
CUCTEM TEll.

1,2,3

4,5,7,8

Teopema 0 ABM:KEeHMH IIEHTPA MACC CHCTEMbI.

Teopemuueckue 60npochwi.

Teopema o nBmxenuu 1eaTpa Mace. CrneacTBus. 3aKOH COXpaHEHUS JIBU-
JKCHHUS IICHTpa Macc.

Pewenue 3a0au.

[TpuMeHeHHE TeOpEMBI O IBIKEHUH IICHTPA MAacC K HCCIIEOBAHUIO JIBUKE-
HUSI MEXaHUYECKOUM CHCTEMBI U TBEPJOTO TeJa.

1,2,3

4,5,7,8

Teopembl 00 H3MEHEHUH KOJINYECTBA ABUKEHUS MAaTePHAJIbHOI TOYKH
1 CHCTEMBI.

Teopemuueckue 60npochwi.

KonnuecTBo 1BHKEHUS MaTepUaIbHON TOYKU. DJIEMEHTAapHbBIN UMITYJIbC
cuiibl. IMITysibe MOCTOSIHHOM U epeMeHHO cuiibl. Teopema 06 uMmitynbce
paBHOAeWcTBYOLIEH. TeopeMa 00 U3MEHEHUH KOJIMYECTBA ABHIKEHHS TOUKU
B M depeHnnanbHoi 1 KoHeuHoi Gpopmax. KonnyecTBo ABMKEeHUS Mexa-
HUYECKOH cucteMbl. TeopeMa 00 M3MEHEHHH KOJIMYECTBA IBM)KEHHS MeXa-
HUYECKOM cucTeMbl B TuddepeHIaabHoi 1 KoHeuHol ¢hopmax. CrieacTBusl.
3aKOH COXpaHEHUS KOJINYECTBA ABHKEHNS MEXaHUYECKONW CUCTEMBI.

Pewenue 3aoau.

[TpumeHeHne TeopeMbl 00 U3MEHEHUH KOJIMYECTBA JIBUKEHHUS K UCCIIEI0BA-
HUIO JBMKEHUSI MaTepHalibHOM ToukH. OmpeieseHne rJiaBHOro BEeKTopa Ko-
JIMYECTB JIBM)KEHUSI MEXaHHUECKOW cucTeMbl. [Ipumenenune Teopemsl 00 U3-
MEHEHUH KOJINYECTBA JBUKEHUS K UCCIIEOBAHUIO IBUKEHHUS MEXaHUYe-
CKOI CHCTEMBI U TBEPJOTO TENa.

1,2,3,6

4,5,7,8




TeopeMbl 00 H3MEHEHHN MOMEHTA KOJIUYECTBA IBUKEHUSI MaTePUATIb-
HOM TOYKH M KHHETHYECKOI0 MOMEHTAa MeXaHUYeCKOoil CHCTEMBI.
Teopemuueckue 60npochi.

MoOMEHT KOJIM4ecTBa ABM)KCHHUSI MAaTEPHUAIIBHOM TOYKH OTHOCUTEIBHO IICH-
Tpa ¥ OTHOCUTEILHO OCU. Teopema 00 N3MEHEHUU MOMEHTA KOJINYEeCTBA
JIBH>KEHUS MaTepUaibHON TOUKU. KuHETUUEeCKUA MOMEHT MEXaHUYECKOM
CUCTEMBbI OTHOCUTEJIHLHO LIEHTPA U OTHOCUTEIHHO Ocu. Teopema 00 u3meHe-
HUHU KUHETHYECKOI0 MOMEHTA MEXaHNYECKOM cucTeMbl. ClieacTBHUA. 3aKOH
COXpaHEHHUs KUHETUYECKOTO MOMEHTA MEXaHUUECKOM cucTembl. Ckamelka
KykoBckoro. Heo6xonumplie yciioBUs paBHOBECHS JIFOO0H MEXaHUYECKOM
CHCTEMBI.

Pewenue 3a0au.

[TpumeneHne TeopeMbl 00 U3MEHEHHH MOMEHTA KOJIMUECTBA JIBHKEHUS K
HCCIIEA0OBAHUIO JBKEHUS MaTepruaibHON Toukd. OnpeaesieHne KHHeTHYe-
CKOI'0O MOMEHTa MeXaHW4YecKoM cuctemsl. [IpruMenenune TeopemMsl 00 n3Me-
HEHUH KMHETHYECKOTO0 MOMEHTA K MCCISAOBAHUIO JBHIKEHUS MeXaHUve-
CKOM CUCTEMBI U TBEPJIOTO TEJIA.

1,2,3

4,5,7,8

Teopema 00 U3MeHEeHUN KMHETHYECKOWH JHEPIUH.

Teopemuueckue 60npochwi.

Pabota nocrosiHHOM cuibl. PaboTa nmepemenHol cuibl. Teopema o paboTe
paBHOzelcTBYOIIEH. PaboTa cuiibl Tsxkectu. Pabota cuibl ynpyroctu. Pa-
60Ta mocTostHHOM cuiibl TpeHus. MomHocTs. Koadduument nonesnoro
neiicrBusi. Kunernueckast sHeprust MmarepuaibHoi Touku. Teopema 00 u3-
MEHEHUU KUHETHYECKON SHEPruH TOUKH B U dHepeHIINaTbHON U KOHEYHOU
dbopmax.

Pewenue 3a0au.

Beruncnenue paboThl 1 MOIIHOCTH MTOCTOSIHHBIX M IIEPEMEHHBIX CHll. [Ipu-
MEHEHHUE TeOPEeMbI 00 U3MEHEHUH KUHETUYECKOM SHEPTUU K UCCIIETOBAHHUIO
JBH>)KEHUS MaTEPUATIbHON TOUKH.

Teopemuueckue 60npochwi.

Kunernueckast sHeprusi MEXaHU4YECKON CUCTEMBI U CIIOCOOBI €€ BhIYUCIIE-
HUs. BelunciaeHrne KHHETUYECKOM SHEPTUU TBEPJIOTO TEJA B PA3JIUYHBIX
ClTy4asix ero JABMXKeHus. PaboTa 1 MOITHOCTH CHII, TPHJIOKEHHBIX K TBEP-
JIOMY TeTy, TIPH MOCTYNATEIbHOM U BpalaTeIbHOM JIBIKeHUsIX. Pabora
CHUJI TSDKECTH MEXaHUUYECKOU CHCTEMBI M TBepaoro Tena. Pabora BHyTpeH-
HUX CUJ TBepJoro Tena. Teopema 06 U3MEHEHHH KHHETUYECKOW SHEPTUU
MEXaHUYEeCKOW cucTeMbl. [loTeHnnanbHas sHeprus. Beraucinenne noTeHu-
aIbHOM SHEPIMM MEXAHUUYECKOW CUCTEMBI M TBEPOIO Teja. 3aKOH coXpa-
HEHUS MTOJTHON MEXaHUYECKON IHEPTUU CUCTEMBI.

Pewenue 3a0au.

Brrunciienne KWHETUYECKON YHEPTUN MaTEPUATIbHBIX TEN B Pa3JIMYHbBIX
CIIy4asX IBHUKEHHUsI. BbIUMCIEHNE KHUHETUUYECKON DYHEPIUU MEXaHUYECKUX
cucteM. [IpumeHenue TeopeMbl 00 U3MEHEHUN KMHETUYECKOM SHEPTHH K
HCCJIEIOBAHUIO JIBUKEHUSI MATEPUAJIBHBIX TEJ U MEXaHUUECKUX CUCTEM.

1,2,3,6

4,5,7,8

IIpuiioxenue o01MX TeOpeM K AHHAMHKE TBEPAOIO TeJia.

Teopemuueckue 60npochwi.

Juddepennnanbable ypaBHEHUS OCTYNATEIBHOTO JBUKEHHS TBEPIOTO
tena. JluddepennmanbHoe ypaBHeHHE BpallaTeIbHOTO ABHXKEHHS TBEPIOTO
TeJa BOKPYT HEMOABMXKHOU ocH. [luddepeHnnanbHble ypaBHEHUS IIIOCKOTO
JBIOKEHUS TBepaoro tena. JJuddepennmansabie ypaBHeHUs CPepruuecKoro
InBUKEeHUs TBepAoro Tena. Juddepenuuanbabie ypaBHEHUs IBUKEHUS CBO-
00HOTO TBEPIOTO TeA.

Pewenue 3a0au.

CocraBieHue u peuieHre AuQQepeHnanbHbIX ypaBHEHUH pa3IMyHbIX
JIB>KEHU TBEPJIOTO TEJIA.

1,2,3

4,5,7,8




Hpunnun J{anamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 60npochwi.

Cuna nHepy MaTepuaibHON TOUKH. LleHTpoOexHas 1 kacaTenbHas co-
CTaBJISIOIINE CUJIbI MHepIUH Touku. [IpuHuun JlanamGepa U1t TOUKH U Me-
XaHU4eCKOM cuctemsl. [IpuBeeHne crui MHEPLUU TOYEK TBEPAOTO Tella K
npocreiieMy BUy (TJaBHbBII BEKTODP U TJIaBHBI MOMEHT CHJI MHEPLIUH).
JluHamMuueckue peakiuu, JeHCTBYIONME Ha OCh Bpawatouierocs rena. Ciy-
Yail BpalleH!s TBEPAOIO TeJla BOKPYT €ro INIABHOM LIEHTPaIbHON OCH UHED-
LUH. Y PaBHOBEUIMBAHHUE BPALAOLIUXCS TEI.

Pewenue 3aoau.

[Tpumenenne npunmna J{aaambepa K MCCIeT0BAaHHUIO IBUKECHUS TOUKH.
MeTo KHHETOCTaTUKHU U1 MaTEpUaIbHOU TOUKH. OnpeeneHne IIIaBHOTO
BEKTOPA U INIABHOI'O MOMEHTA CHJI MHEPLUU MAaTEPUAIBHOTO TEJla B Pa3iny-
HBIX CJIy4asX €ro JABWKEHUSA. MeToa KMHETOCTAaTUKH JUIsl MEXaHU4YECKOU
cucteMbl. OnpesiesieHue IMHaMUYeCKUX peaKluii MOJIIUITHUKOB Bpallao-
1Ierocs Tena.

1,2,3,6

4,5,7,8

DJleMeHTapHas Teopus yaapa.

Teopemuueckue 60npochwi.

OcHoOBHbIE OHATHUSA U OIIpeeTeHUs Teopun ynapa. OCHOBHOE ypaBHEHUE
Teopuu ynapa. Jlonymenus teopun yaapa. O0iiue TeopeMbl Teopuu yaapa.
Y aap 1mapa o HENoABMKHYIO MMOBEPXHOCTh. KoadduiimeHT BoccTaHOBIIE-
nus. [Ipsamoit nienTpanbublil yaap aByx ten. [Ipeaensusie cnyyan. [loteps
KMHETUYECKOM SHEPruy IPHU HEYIIPYroM yaape 1Byx teil. Teopema Kapho.
VY aap no Teny, UMEIIEMYy HETIOABIKHYIO och Bparienus. Llentp ynapa.
Pewenue 3a0au.

JleiicTBre ynapHOii CHJIbI HA MaTepHANIbHYIO TOUKY. [IpsiMoil ieHTpanbHbIi
yaap AByX Teil. [lelicTBue yaapHbIX CHII Ha TBEPAOE TEI0, UMEIOIIEE HEIO-
JBUKHYIO OCh BpPAIl[CHHUS.

1,2,3

4,5,7,8

IIpuHIMI BO3MOKHBIX IepeMelleHn .

Teopemuueckue 60npochwi.

Cesi3u 1 ux ypaBHenus. Knaccudukanus cBsizeil. BoamoxHbie (BUpTyaib-
HbI€) NEepEMEIICHUs TOJIOHOMHOMN crcTeMbl. Uncio cTeneHeil cBo0obl ro-
JIOHOMHOMU cHcTeMBI. [ [pHHIMI BO3MOXKHBIX IEPEMEILICHUMN.

Pewenue 3aoau.

Onpenenenrie TUMOB cBsi3eit. OnpeneneHue Yrcia cTernenei CBo0o bl Mexa-
HUYECKOM cucTeMbl. OIpeeneHne COOTHOILEHUI MEX 1y BO3MOXKHBIMU I1€pe-
MEIleHUAMH cUcTeMBI. [IpMeHeHre PUHIUITA BO3MOKHBIX [TEPEMEILIEHNH K
PELLIEHHUIO 3a/1a4 O PABHOBECHH CHJI, IPWJIOKEHHBIX K MEXAHUYECKON CUCTEME
C OJIHOM CcTeneHblo cBo0O0Ibl. [IpriMeHeH e PUHIUIAa BO3MOYKHBIX IIepeMe-
LIEHU K OIIPEIETICHUIO PEaKIMii ONIOP COCTABHOM KOHCTPYKIIMH.

1,2,3

4,5,7,8

OO0u1ee ypaBHeHHEe TUHAMHKH.

Teopemuueckue 60npochwi.

[IpuHIMI BO3MOXKHBIX NTEpEMEILIEHUH B Cilydae ABUKEHUsI cucTeMbl. Ob1iee
ypaBHeHue AuHaMUKH. OOO0OIIEHHBIE KOOPAUHATHI U 0000IIIEHHBIE CKOPO-
CTH MeXaHU4eckol cuctembl. O000meHHbIe cvitbl. O0Iee ypaBHCHHE -
HAaMUKH B 0000IIIEHHBIX CHJIaX. Y CIIOBUS PaBHOBECHS B 0000IIIEHHBIX KOOP-
JIMHATAaX.

Pewenue 3aoau.

Onpenenenre 0000IIEHHBIX CHJI UHEPLUU B CUCTEMAaX C OJHON U IBYMS
cTeneHssMu cBoOo b1, [IprMeHeHne o01ero ypaBHeHHsI TUHAMUKHU K UCCIIe-
JIIOBAHUIO IBIHKEHNS MEXAHNUECKON CUCTEMBI C OJHOM CTEIEHBIO CBOOOIEI.
[Tpumenenue oOIIeT0 YpaBHEHHS TUHAMUKHU JUIS OTIPEIeIICHUs] BHEIITHIX
BO3JICMCTBUH U MTAPAMETPOB MEXAHUYECKON CUCTEMBI.

1,2,3

4,5,7,8




JuddepenunanbHble ypaBHeHHs IBHKEHUSI CHCTeMbI B 0000 IEHHBIX
KOOpAMHATAX.

Teopemuueckue 60npochwi.

Omnpenenenne 000OIIEHHBIX CUII B CUCTEMAX € OJHOM U ABYMS CTENEHIMU
cBoOobI. JIuddepenmanbabpie ypaBHEHUS IBUKECHNS MEXaHUUECKOM CH-
cTeMbl B 0000IIEHHBIX KOOpAuHaTax (ypaBHeHUs JlarpaHka BTOpOro poja).
Kunernueckuii norenuuan. IHTErpa s3HEpruM U NUKIMYECKUE KOOPIUHA-
THI.

Pewenue 3aoau.

BersBiienne 00001IEHHBIX KOOPAMHAT MEXaHU4eCcKoi cucteMsl. Onpezene-
HUE 0000IICHHBIX CHJI B CUCTEMAaX C OJTHOW U JIBYMsI CTETICHSIMHU CBOOO/IBI.
Cocrasnenne ypaBHeHull Jlarpanxa BTOpOro poja st MEXaHUYECKUX CH-
CTEM C OJIHOH U AByMS creneHsMu cBoOobl. [Ipumenenue ypasuenuit Jla-
rpaH)Xa BTOPOIro poJa K UCCIECIOBAHUIO IBHKEHUS CUCTEM C OJHOU U ABYMs
CTENEeHsIMH cBOOObl. OnpeeneHne KUHETHYECKOro OTEHIMAaa
MEXAHUYECKON CHCTEMBI.

1,2,3

4,5,7,8

Mauble Ko/1e0aHUSI CUCTEMbI 0KO0JI0 MOJI0KEeHUS YCTOHYNBOr0 PABHO-

BeCHSI.

Teopemuueckue 60npochwi.

[TonsiTre 06 ycroitunBocTH paBHOBecus. Onpesenenre nojl0KeHu paBHO-
BecHs cUCTeEMbl. KpuTeprun yCTOMYMBOCTH MOJIOXKEHHS] PABHOBECHS CUCTE-
Mbl. Masnbie cBOOOIHbIE KOJIeOaHHsI KOHCEPBATUBHOW CUCTEMBI C OJHOU
CTENEHBIO CBOOO I OKOJIO TTOJIOKEHHUST YCTOWYUBOTO paBHOBecHsl. Mcciie-
JIOBaHME CBOOOIHBIX KOJICOAHUN MEXaHUUYECKON CUCTEMBI C ABYMS
CTENEHSIMU CBOOO/IbI OKOJIO TIOJIOKEHUSI YCTOMYMBOTO paBHOBeCHs. Majbie
3aTyXarollre 1 BhIHYKIEHHBIC KOJeOaHusi KOHCEPBATUBHON CHCTEMBI C OJ1-
HOM CTENEHBI0 CBOOO/IBI OKOJIO TTOJIOKEHUSI YCTOMYUBOTO paBHOBeCcHs. Ma-
JpIe CBOOOAHBIE KOJIEOaHUsI KOHCEPBATUBHOM CUCTEMBI C ABYMSI CTEIEHSIMU
cBO0O/IbI OKOJIO MOJIOXKEHUS YCTOMUYMBOIO paBHOBeCHs. Maiible BBIHYKIE€H-
HbIe KOJIeOaHUsl KOHCEPBATUBHON CHCTEMBI C IBYMsI CTETIEHSIMU CBOOOIbI
OKOJIO MOJIOKEHHS YCTOMYUBOTO PABHOBECHS.

Pewenue 3a0au.
HccnenoBanue cBOOOIHBIX MabIX KOJICOAHUN MEXaHMUECKOM CUCTEMBI C

OJTHOM cTerneHbIo cB0OOAbI. VccnenoBanne BEIHYKACHHBIX MaJIbIX KoleOa-
HUHM MEXaHNYECKON CHUCTEMBI C OJTHOM CTEIEHLI0 CBOOOIEI. MccienoBanue
CBOOOIHBIX MaJIbIX KOJICOAHHI MEXaHHUECKON CHCTEMBI C IBYMsI CTETICH -
MU cBo0OIbI. VicciienoBanne BBIHYXKICHHBIX MaJIbIX KOJIeOaHU MeXaHu4e-
CKO# CHCTEMBI C ABYMs CTEMIEHSIMHU CBOOO/IBI.

1,2,3

4,5,7,8

H

Pac4yerHo-rpajguyeckas padoTa He IpPeIyCMOTPEeHA Y4eOHBIM IIJIAHOM

Kypcosasi padora He npexycMoOTpeHa y4eOHbIM INIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

[Tpu peanuszanuu ydeOHOro marepuanga Kypca MCIOJIb3YIOTCS pa3iuuHble 00pa30BaTelIbHbIE TEX-
HOJIOTHH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(epbl CBOOOAHON M TBOPYECKOH AMCKYCCHU KaK MEXIY
IpernojaBaTesieM U CTy/IeHTaMU, TaK U B CTyAeHuYecKol rpymme. Llenabio npu 3ToM siBisieTcs BbIpaboTKa y
CTYICHTOB HAaBBIKOB M KOMIIETEHIIMM, MO3BOJSIOLUIMX CAMOCTOATEIBHO BECTH HCCIIENOBATEIbCKYI0 H

ay4JHO-TIETarOTHYECKYI0 paboTy.

HpI/I HU3YUCHUHN OUCHUIIIIMHBL «TCOpeTI/I‘-ICCKa}I MCXaHUKa» IMPUMCHAIOTCS CICAYIOIIHNC 06p3.30Ba-

TCJIBbHBIC TCXHOJIOTHH:

KJIaCCHYCCKOC JICKITMOHHOC O6y‘ICHI/Ie C UCITIOJIb30BAHUECM HarJIdJHBIX HOCO6Hﬁ;

IIPOBECHUE JIEKIIUI TIPU MOJAECPIKKE MYIbTUMEINA;

MMPOBCACHUC MMPAKTUYCCKUX 3aHATHH C PCHICHUCM ITPUMCPOB Y JOCKH, a TAKKC ITPHU NOAJACPIKKEC MYJIb-

THMEJINa, CAMOCTOSTEIIbHOE PEIICHHE 3a1a4 00YJaIOIMMHUCS B TIPUCYTCTBUH MPEIO aBATENS;

MPOOJIEMHBIH MOJXOT;




— pPa3HOYpOBHEBOE OOYYCHWE;

— CaMOCTOSITeNIbHOE U3yUYeHHE TUCIUIUIMHBI 00y4JaloUMMUCS IPU MOMOIIN y4eOHBIX MEYAaTHBIX U JJICK-
TPOHHBIX U3/IaHHI;

— uHGOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU — B MHCTUTYTE MMEIOTCS CHEIHaTU3UPOBAHHbBIE
IIOMELLEHUS ISl CaMOCTOSTENbHON padOThl, 000pyI0BaHHbIE IEPCOHAIILHBIMU KOMIIBIOTEPAMH C BbI-
x0J10oM B IHTEpHET U ¢ 1OCTYIOM K 3JIEKTPOHHO-OMOINOTEUHOM CUCTEME;

— HHTEPAKTHUBHBIN IT10CCAPUI 110 TEOPETUUECKON MEXAHUKE;

— METOJUYECKHe yKa3zaHus (B TOM YHCIIe B 3JIEKTPOHHOI (opme) Mo pa3iIuyHbIM pasjenaM JUCIHUILIH-
HBI.

CamocTosiTenbHast paboTa CTYACHTOB IIPOBOJUTCS MOJI PYKOBOJCTBOM IpEIo/iaBaTeieil, ¢ OKa3aHu-
€M KOHCYJIbTAllU{ U TIOMOIIY TP BBIIIOJIHEHUH JOMAIIHUX 3aJaHUM

DoH/1 OLICHOYHBIX CPEACTB
@DOHJ OLIEHOYHBIX CPEJCTB IO TUCLMIIIIMHE 00€CIIEUNBAET IPOBEPKY OCBOEHUS INIAHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHUs (KOMIETCHUIUH U UX MHIUKATOPOB) IMOCPEICTBOM MEPONPHUATHIA TEKYIIEro, pyoex-
HOI'O ¥ IIPOMEKYTOYHOI'O KOHTPOJIA 10 AUCLUIUIMHE.
CBs13b MeXIy (POpMUPYEMBIMU KOMIETEHIIUAMH B ()OPMaMU KOHTPOJISI UX OCBOCHHS TpEICTaBIIe-
Ha B cieayouei Tabaune:

HaunmenoBaunune KoH-
Ne Ko n HauMeHoBaHMe UHIUKATO- HaunmenoBaunue

TPOJIUPYEMBIX pa3ie- 9
n/n pa JOCTHXKEHUS] KOMITeTeHLUH OLIEHOYHOI'O Cpe/ICTBA
JI0B (TEMBI)

BxoaHoi KOHTPOJIb

. Bompocsl BXOgJHOr0 KOHTPOJIS
1 | BxoaHoii KOHTPOJIb P A p

(ycTHO)
ATTecTanus pa3JesoB, TEKYIUI KOHTPOJIb YCIIEBAEMOCTH
1 Cratuka 3-YKE-1, V-YKE-1, B-YKE-1 Pa3zHoypoBHEBBIE 3aaUM U 3a1aHUSA

PacuetHo-rpaduueckue paboThl
YcrHbIid onpoc B hopMe codeceno-
BaHUS.

2 Kunemartuka 3- YKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3aa4M U 3a1aHUSA
3- OIIK-1, ¥ -OIIK-1, B- OIIK-1 | PacueTHo-Tpaduueckue padboThI
VYerHbiit onpoc B hopme cobeceno-
BaHUS.

3 Jnnamuka 3- VKE-1, V- YKE-1, B- YKE-1 Pa3zHoypoBHEBBIE 3a71aUM U 3a1aHUSA
3- OIIK-1, ¥ -OIIK-1, B- OIIK-1 | PacueTHo-Tpaduueckue padboTb
VYerHbiit onpoc B hopme cobeceno-
BaHUS.

IIpomMexxyTouHas arrectanus
3-YKE-1, Y-YKE-1, B-YKE-1
3-OI1K-1, YV-OIIK-1, B-OIlK-1

1 | Dx3amen Bonpocs! k 5k3ameny (YCTHO)

BxoaHol KOHTPOJIb peHA3HAYEH /ISl BBISIBICHUS MPOOETIOB B 3HAHUSAX CTYJACHTOB U TOTOBHOCTH
MX K TIOJyYEHUIO HOBBIX 3HaHUH. OIIEHOYHBIEC CPECTBA ISl BXOJHOTO KOHTPOJIS MIPEACTABISIOT CO00i BO-
MPOCHI, KOTOPBIE 33AI0TCS CTYACHTaM B YCTHOU popme.

Bomnpocsl k codecenoBaHuI0
MaremaTuka
Teopema ITudaropa.
TeopeMa 0 AJIMHE JUArOHAIM MPSIMOYTOJILHOTO MapaieenuIe/a.
Teopema cHHYCOB.
Teopema KOCHUHYCOB.
JnuHa okpyXHOCTH. [[1Ha Tyru OKPYKHOCTH.
[Tnomanu mpocTedmux Guryp.
OO0beMbl NPOCTEUITUX TEN.
BexkTop. CrnoxeHne BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
IIpoekius BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOEKITUAX.

©CoNo~wWNE



10. CkansipHoe pOU3BEACHUE JIBYX BEKTOPOB.

11. BektopHOE MPOU3BEACHHUE IBYX BEKTOPOB.

12. IlpsmoyronbHas ekapToBa cucreMa koopauHaT. IlonsipHas cucrema koopauHaT. LlunmuHapuyeckas
cuctema koopauHat. @opmylibl Iepexoaa OT OJJHOM CUCTEMbI KOOPJIUHAT K JPYTOH.

13. JleficTBusI HaJ BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOPIMHATAMHU.

14. TIpousBoanas ¢pyHkiuu. Tabauia MpoOU3BOIHBIX.

15. IlpaBuia BeIMUCICHUS TPOU3BOIHON (TOCTOSHHON BEIMYMHBI, CyMMBI, IPOU3BENICHHS, APOOH, CIIOXK-
HOM QYHKIIUH, TApaMETPUIECKH 3aJaHHON (YHKIIUHN).

16. Heonpenenenuslii nuaterpain. Tabmauia HHTETpajoB.

17. OcHOBHBIEC CBOWMCTBA HEOMpPEACICHHOI0 HHTEeTrpaia (MHTerpat nuddepeniuana, uddepeHuan uH-
Terpaina, MpOU3BOIHAs MHTErpasia, HHTETPasl CYMMBI).

18. Onpenenennsbiii uaTerpan. ®opmyna Herotona-Jleiiouuna.

19. KpatHbie uHTETpabI.

20. KpuBonuHeiHbIi uHTErpat 1-ro u 2-ro poaa.

21. Iuddepenunansupie ypaBHeHus. [lopsgok ypaBHEeHuS.

22. Obmee pemnieHre (MHTErpasl) OOBIKHOBEHHOTO AU(HEPEHIIMATLHOTO YPAaBHEHHS.

23. YacTtHoe pemenne o0bikHOBeHHOTO Auddepenunansuoro ypaBHenus. 3agaya Komm. Teopema o cy-
[IECTBOBAHUU U €IMHCTBEHHOCTH pemieHus 3aaaun Komm.

24. OcHoBHBIE BUABI MU (HEepeHIINATBHBIX YPaBHEHUH U METO/IbI X PEIICHHS.

Pusuka

25. Cucrema orcyera. [IoHsTHE CKOPOCTH M YCKOPEHUS TOUKH.

26. YriioBas CKOPOCTh M YTJIOBOE YCKOPEHUE TBEPOTO Tea.

27. Ilepssiii 3akoH HetoToHa. VHEpLnanbHble CUCTEMBI OTCYETA.

28. Bropoii 3akoH HprotoHa. THEpTHOCTh MaTepHATBHBIX TEIL.

29. Tpernii 3axkoH HproTOHA.

30. HenneprmanbHble cucTeMbl oTcueTa. CHlbl HHEPLUH.

31. 3akoH BceMHUpHOTro TsroreHusi. Cuiia TSXKECTH U BEC Tea.

32. Tpenue. Cuna tpenus. 3akon AmMonToHa-KyrnoHa.

33. Mexanunueckas cucrema. BHelnue u BHyTpeHHuUe cuibl. M3011poBanHas cuctema.
34. 3aK0H COXpaHEeHHUsI UMITYJIbCA.

35. DHeprus, paboTa, MOIIHOCTb.

36. 3aKOH COXpaHEHUS PHEPTUH.

37. Yap abCONIOTHO YIPYTUX U HEYNIPYTHX Tell.

38. MOMEHT MHEPIIMHU TBEPAOTO TeJIa OTHOCUTEIBHO OCH.

39. 3aKOH COXpaHEHHs MOMEHTa UMITYJIbCa.

40. Jledbopmanuu TBEepaOTO Tena. 3akoH ['yka.

41. JlaBrieHue B ®HUJKOCTH U rase. 3akoH Ilackains. 3akoH Apxumena.

42. JImkeHue Tel B )KUIKOCTAX U ra3ax. JlIoboBoe conporunenue. [logpeMHuas cuia.

HaueprarenbHasi reoMeTpHs M HHXKeHepHAas rpaduka

43. Metop npoekuuit. [IpsMoyroiasHOe MpoerupoBaHue.

44, TlpoenrpoBanue oTpeska npsmMoi. Criocod npsMOyroiabHOro TpeyroiabHHUKA.

45. B3anMHOe 10JI0’KEHHE MPSIMOI U TUIOCKOCTH. YTOJI MEKIY IPSIMOM U TIIOCKOCTBIO.
46. [Tomodwe. LlenTpanbHas U 3epKaabHast CHMMETPHSL.

47. TlocTpoeHue MpoeKuii OKpYKHOCTH.

48. BunTOoBas TUHUS.

49. TToBepXHOCTH U TeJa BPAILICHHS.

50. AKCOHOMETpPUYECKHE TPOCKIIHH.

OHeHO'-leIe CpeacTBa IJd TEKYIIEro KOHTPOJIs



Pasznen 1

KomnuexkT 3axay no pasueay 1

Tema 2

3adauu penpodyKmueHnoz20 ypoeus

3agaua 2.1

OHpCHSHHTB MOIYTIb CILIBL Fg

.

matsxenma tpoca BC' 1 matswxenme
. ~

mpoca AC - F,. B nonosenmm

apaoBeca  yrmer (. =30° @
P )

B=75° cuma F, =10H .

3agaua 2.2
Ilapaupueii  tpéxspennnk  ABC
VACPXKIBACT B PABHOBECIII IPY3, [OLBCIICH-
Helit k mapuupaomy 6onty (. Bec rpysa
. 0=6,7H. 3amamu yrmr o =060° n
B =45°. Curas crepwan AC un BC
HEBECOMEBIMII, OIPEJIENHTh YCIUIIE B CTEPH-

Ousx AC u BC.

3agaua 2.3

ea meecompix crepxkui AC u
BC coeqmmens B Touke C 11 mapHIpHO
npukpervtensl k mony. K mapaupy C
nomBermen Tpy3 P . OmpenemnTe peak-
muo crepkua BC ., ecnn yemme B
crepixe  AC 43H ,
o =060°, =30° Onpenemute Tax-

paBHO VIIIEL

e Bec rpy3a I .

3agaua 2.4

Onpeaenuts

~
crepxua AC | yaepxusaromme-
ro B PaBHOBECHH IPY3 | BecoMm
14 H ¢ nomonipo LeMH, HaMo-
TaHHOIT Ha Gapadan D 1 mepe-

peaKIIno

kuHyTol uepes 6mox (. ecm

0
yron o =30".
Taxke ycne B crepxue BC .

OrnpenenuTs

3adauu peKoOHCMPYKMUEHO20 YPOGHS

3anava 2.5
Opuoponusli map Becom 12/
yIAepAKIBaeTCA B PABHOBECHI Ha TTaj-

KOH HAKIOHHOI ITOCKOCTH C IIOMO-
meto Bepepkit AB . OnpenemiTs mas-
JIeHIIe Iapa Ha MTOCKOCTh, €CITI YIol

o =60°.

seHIte BepeBn AB

Onpe;{ejl IThb TAKKE HATA-

3amaua 2.6

Onnoponssit map Becon 40H
OIIpaeTcsA Ha JBE ILIOCKOCTII, Hepe-
cekaromuecss moa yrmom o = 60°.
Onpe/ennTh NaBleHHe IMapa Ha Ha-
KIOHHVIO ITTOCKOCTB II Ha BEPTHKAIb-
HYIO IUTOCKOCT.

3aqaqa 2.8

Vsornyteii crepkens ABC npn-
KpeIUIeH K M0y MOCPECTBOM IIapHIpa

3agaua 2.7
) F B CEN
Bec 0JHOPOAHOI TOPI30H- T =
B tateHoii  Ganku  AB  paeen %
180H . 3azan yron o =45°. ’
ﬁ_ OnpefeTnTh peakil — IIApHI- <
paA nmaprupa B . P

A . a apyroii ero kouen C cBoGomHo

£ OIIIPAeTCsa Ha INTaJAKVIO IUIOCKOCTD, 00-

pasyiomyio yron1 o =45° ¢ ropuzon-
ToM. OmnpeseniTs peakiinl MapHIpa I
IUTOCKOCTIL, €cTI Ha CTepKeHb JeficT-

syer cirma - =10H .

3adauu meopuecKo20 ypoeHs

3agauva 2.9
Tpu crepxas AC . BC n

DC  coemHeHsl mapHIPHO B
touke C . OmpenenmnTs ycirmie
B crepskae DC |, ecrmn 3anaHel

F=50H n

o =60°. Cura F maxommt-

CIL1a yroa

Cs1 B ILTOCKOCTIT }OZ 5

3agaua 2.10

Tpu crepxuzs AQ., BO n
CO  coemmenst B mapunpe (.
UHPE:LE,—JI]T]: peﬂl\'LIII}G CTEPH\'H?[

CO, BosHnKawomyo Mox AeficTBI-
€M CIUTBI F = le . ]‘[P]I,—IOH\'EHHQ[U[
K mapHnpy (). ecun paccTosHIA
AB=A0=AD . Cuna F na-

mpaenena no OF .

3amaua 2.11
¢ Tpu crepxus AO. BO u

CO maprupHO-cTep:KHEBOIl KOH-
cTpykum coenHens B Touke O
K KOTOpoil TpITOXeHa cIUla
F =18H . Onpenemirs yeumis B
crepauax A0, OCuOB , ecm
yrmer o =30°, B = 45°.

Ikana oueHuBaHus 3a1a4 no pasaeay 1




IMpouent bansl

BbInoJiHe- | 84-100 % | 66-83 % 50-65 % 0-50 % peiiTHH-
HHUS | 3aJaHuil 3aJaHui 3aJJaHui 3aJJaHui roBoi

YpoBeHb OLIEHKH

3aaun penpoyKTUBHOTO YPOBHSI 0,75-1 0,5-0,75 0,25-0,5 0-0,25 0-1
3a1aur pEKOHCTPYKTUBHOTO YPOBHS 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
3a/1aun TBOPUYECKOTO YPOBHS 2-2,5 1,5-2 0,75-1,5 0-0,75 0-2,5
Horo | 0-5

3agaHus K pacueTHO-TpaduyeckuM padoram no pasaesy 1

PI'P C1. Onpenesienne yCH/IHil B CTEPKHSAX IJIOCKOH (pepmbl (Tema 2)

3amaHa cxema pacueTHas IJI0CKO# ¢epmbl. Pazmeps! nansl B MeTpax. Tpebyercs onpenenurs peax-
LIUH OIIOP U YCHJINS BO BCEX CTEPHKHSIX (PEPMBI.

Bapuanr 1

Bapnaur 2

P=5xH

2 3 2
| 1
-
3 -
P=1xH P=4SxH
Bapuasrt 3 Bapuanrt 4
B 5 {
2 p 2
A !
7 P
4 3 . 4
P=3xH
P=0oxH
Bapuanr 5 Bapnaur 6

P=14xH

Bapuasr 7

P=1xH

Bapunanrt 8

P=3xH

Bapumant 10
P
y 1
=] Y
P
3 4 . 4

P=11rH

Kommekt 3aganuii no teme 5 npusenexn B DOC.

IIkana oueHuBaHMs pacyeTHO-Tpaduueckux pador mo pasgeray 1




no

16.
17.
18.
19.
20.

21.
22,
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

Ne paGoTbI banibl pedTUHTOBOI
OlIEHKH
Cl 2
C2 2
C3 1
Hroro 5

Bomnpocel k cobecenoBanuio mo pasaeay 1
Craruka Kak pa3zes TeopeTuuecKoil MexaHuku. OCHOBHbBIE MIOHATHS CTaTUKH (paBHOBECUE Teja, CH-
Ja, TUHUS AEUCTBUS CHIIbI, CUCTEMa CHJI, CBOOOIHOE TEJIO, SKBUBAJIEHTHBIE CUCTEMBbI CHJI, paBHOJCH-
CTBYIOIIAsl CUCTEMbI CHJI, YPaBHOBEIIEHHAsI CUCTEMa CUJI, YpaBHOBEIIMBAarOIIas cujia). J[Be OCHOBHBIE
3aJjauM CTaTHKU.
AKCHOMBI CTaTUKH U UX CJIE/ICTBHUSI.
[TonsiTHs HECBOOOIHOTO TeNa U CBsA3ei. Pa3neneHue cuil Ha aKTUBHBIE CHJIBI M PEaKIMi CBs3eh. AK-
cuoma (TIpUHIUIT) 0cBOOOkMaeMocT. OCHOBHBIE BUBI CBSA3CH U UX PEAKIUU.
Cucrema cxopsmuxcs cuil. Teopema 0 paBHOJICHCTBYIOIIEH CHCTEMbI CXOAAIIUXCcsl cuil. ['eomerpuye-
CKHI 1 aJIreOpanvecKuii CriocoObI OTIPEICIICHUST PABHOICHCTBYIOMICH.
YcioBusl paBHOBECHUSI CUCTEMbI cXoAsmuxcs cuil. ['eomeTpruyeckas u anredpanueckas (GOpMbI yCIIo-
BUI PABHOBECHSI CUCTEMbI CXOJISIIUXCS CUIL.
Teopema 0 paBHOBECUU TpeX HEMapaJJICIbHBIX CHIL.
CroxeHue AByX napajljieIbHbIX CHJL.
ITapa cwii. MomeHT napbl (Kak BEKTOD).
Teopembl 00 SKBUBAJICHTHOCTH M CIIOKEHUU TIap U UX CJICJICTBHS.

. Teopema o npuBeieHUHU CUCTEMBI ITap K MPOCTEHIIEMY BUY.

. YC10BHME paBHOBECHUS CUCTEMBI I1ap.

. MOMEHT CHJIbl OTHOCUTENBHO TOUKHU (KaK BEKTOP).

. B3aumocBs3s MOMeHTa Iapbel © MOMCHTOB CHJI IIAPbl OTHOCUTCIIBHO HpOI/IBBOJILHOfI TOYKH.

. Jlemma o napasuienbHOM niepeHoce cuibl (Jiemma [lyaHco o npuBeieHuM CUITbI K JaHHOMY LIEHTPY).

. IloHSATHS TJIaBHOTO BEKTOpa W TIIABHOTO MOMEHTA CUCTEMBI CHII. AHAJIMUTUYECKHA CIIOCO0 ompezene-

HUS TJIABHOT'O BEKTOPA M INIABHOI'O MOMEHTA CUCTEMBI CHIL

OcHoBHast TeopeMa cTaThku (TeopeMa IlyaHco o mpuBeieHuU CUCTEMBI CUJT K JAHHOMY LIEHTPY).
YacTtHble ci1y4yau NPUBEIEHUS POU3BOJIBHON CUCTEMBI CHJL.

VYcnoBust paBHOBECHS TPOU3BOJIBHOM CUCTEMBI CUJI (TEOpeMa).

Teopema BaprHboHa 0 MOMEHTE PAaBHOAEHCTBYIOIIEN CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

ITonsTre nnockou cucremsel cuil. [IpuBeneHne Npon3BOIBHON IIIOCKOW CUCTEMBI CHJI K POCTEHIIEMY
BHUy. OCHOBHBIE CBOMCTBA IJIOCKOM CUCTEMBI CHIL.

MoOMEHT CHJIbI OTHOCHTENIBHO TOUKH (Kak anreOpandeckas BeIMYnHA).

MomeHT napsl (kak anredpanyeckasi BEIMUNHA).

VYcnoBust paBHOBECHS NPOU3BOJIBHOM IUIOCKOM CHCTEMBI CHJI. Y PaBHEHHSI pPABHOBECHSI ITPOU3BOJIBHOMN
IUIOCKOW CHCTEMBI CHII (TpH (YOPMBI).

VYcnoBue paBHOBECHUS pblyara.

VYcioBue ycTOMUYMBOCTH TBEPAOTO TeIa IPU ONPOKUIbIBaHUU. KO PHUIIMEHT yCTOHYUBOCTH.
[TonsiTve TpeHUs, BUIbI TPEHUS. 3aKOHBI TPEHUS CKOJIbKEHHUSI.

Peakuuu HenjeanbHbIX (IIEPOXOBATHIX) CBA3EH. YTou TpeHus. Konyc TpeHus.

PaBHOBECHE NpHU HATMYUU TPEHUS CKOJIBKECHHUSL.

Tpenne xauenus. PaBHoBecHe IpyU HAJIMYNU TPEHUS KauEHUS.

ITonsiTHE MOMEHTA CUJIBI OTHOCUTEIIBHO OCH.

B3anMOCBsI3b MOMEHTA CUJIBI OTHOCUTEIIBHO OCH U MOMEHTA CUJIbI OTHOCUTEJIBHO TOYKU HA 3TOU OCH.
AHaJIUTHYECKOE OIpeJIeTIeHHE TJIaBHOTO BEKTOpa U TJIaBHOTO MOMEHTa MPOCTPAHCTBEHHOW CHUCTEMBbI
CHIIL.

YpaBHEHUS paBHOBECHS TPOU3BOJIBHON MPOCTPAHCTBEHHOW CHCTEMBI CHJI.

Teopema BaprHboHa 0 MOMEHTE PABHOAECHUCTBYIOIIEH CUCTEMBI CUJI OTHOCUTENBHO OCH.

[TonsiTHE cuCcTeMBI MapaJIeNbHBIX CHI. Teopema O paBHOACHCTBYIOLIEH CHCTEMBI MapauIeNIbHBIX U
OJIMHAKOBO HAIPABJIEHHBIX CHJL.



36.
IIEHTPA CUCTEMBI TApaLICIBHBIX CHIL.
37.
JIBI JJISE BBIYHMCIICHHUS KOOPIMHAT IICHTPA TSDKECTH Teia.
38.
TJIOIAH, JIMHUHN).
39.

HUC, Croco0 OTpULATCIIBHBIX BECOB, SKCHepI/IMeHTaJIBHHﬁ CHOCO6).

Hlkana ouennBanus o0y4yawierocs Ha codece0BaHuu 1o pasaeny 1

[TonsiTve LIEHTpa cUCTEMBI MapajlleNbHbIX cui (Teopema). DopMyIbl Ul BBIYMCIEHUS KOOPAMHAT
PaBHOzelCTBYIOIIAs CUIT TSXKECTU TBEpAOTo Tena. IlonsaTue nenrpa tsxectu TBepaoro tena. dopmy-
Omnpenenenne KOOPAMHAT LEHTPA TSHKECTU OJHOPOJHOTO TBEPAOro Tena (LEHTP TsKECTH 00beMa,

Crioco0blI onpefeneHus MOJ0XKEHHUS IIEHTPOB TSDKECTH Tell (MHTErPHUpPOBAHUE, CUMMETpHs, pa3oue-

YpoBeHb 0CBOEHMSI MaTepUaJia

banabl
peiiTUHTOBOM
OLIEHKH

Teoperuueckoe coaep:kaHrue TUCIUILUIMHBI OCBOEHO MOJIHOCTBIO, 63 mpolenoB, HeoOxo-
JMbIC TIPAKTUYECKUE HABBIKH PAOOTHI ¢ MATEPHAIIOM TOJTHOCTHIO chopmupoBanbl. O0Y-
YarolIMiics UCUYEPIBIBAOIIE, MOCIEI0BATENFHO, YETKO M JIOTUYECKU CTPOMHO H3JIaraet
Marepuai, yMEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOM, BIAJCET PasHOCTOPOHHUMH
HABbIKAMU U MPUEMaMH BBIIIOJIHEHUS MPAKTHYECKUX 3ajad, IpUYeM He 3aTPyIHSETCS C
OTBETOM IIPU BUJIOW3MEHEHUU 3aJJaHUN.

5

TeOpeTI/I‘I€CKOC COACPIKAaHNEC NUCHUILIMHBI OCBOCHO IMPAKTUYCCKU ITOJIHOCTBIO, 06yqafo-
HII/II>'IC$I T'paMOTHO U IIO CYHIECTBY M3JIara€T MaTcpurajl, HC JOIIYCKasA CYIICCTBCHHBIX HC-
TO‘IHOCTCﬁ, IMpaBHUJIbHO MPUMCHACT TCOPCTUUCCKHUEC IMOJIOKCHUSA NPHU PCIICHHUU ITPAKTH-
YCCKUX BOIIPOCOB M 3a1a4, BJIAACCT H606XO,Z[I/IMLIMI/I HaBbIKaMH U IIPHUEMAaMH UX BBIIIOJI-
HCHMUA.

TeOpeTI/I‘leCKOG COACPIKAHUEC JUCHUINIMHBI OCBOCHO YadCTHUYHO, O6y‘~IﬁI-OH.[PIﬁCH HUMECT
3HAaHUA TOJBKO OCHOBHOI'O MaTcpHralia, 10IMYCKA€T HECTOYHOCTHU, HEAOCTATOYHO IMPABUJIb-
HBIC (I)OpMy'J'II/IpOBKI/I, HapyUICHUA JIOTHYECKOH IIoCJaA€A0BaTCIIbHOCTH B N3JIOKCHHUHN MAaTC-
puajia, HO HpO6€JII)I HC HOCAT CYHICCTBCHHOI'O XapaKTecpa, HCO6XOI[I/IMI>IC IMPAKTUYCCKHUC
HaBBIKH pa6OTLI C OCBOCHHBIM MaTCpuaJiOM B OCHOBHOM C(bOpMI/IpOBaHBI, OAHAaKO O6y—
anOMHﬁCﬂ HCIIBITBIBACT 3aTPYAHCHUA ITPHU PCIICHUHN ITPAKTHYCCKUX 3a1a4.

2-3

Teopetuueckoe coaepkaHue AUCHUILTUHBI OCBOEHO YaCTUYHO, OOYyYaIOIHiics JOTycKa-
€T CYIIECTBEHHBIC OMUOKH, HE BUJIUT B3aUMOCBSI3U TEOPUU C MPAKTUKOM, HEOOXOTMMBIE
MPAKTUYECKHE HAaBBIKM PabOTHI He CPOpPMHUPOBAHBI, OONBIIMHCTBO MPETYCMOTPEHHBIX
paboueit mporpaMMOl TUCHUILTAHBI y4eOHBIX 3aJjaHui HE BhIMOJIHEHO. HeoOxonuma mo-
TIOJIHUTENbHAS CAMOCTOSITENIbHAS paboTa Hall MaTepuaioM Kypcea.

Pazpen 2
KoMmmuiekT 3ana4 no pasaesy 2

Tema 9

3adauu penpodyKmuenozo yposHs

3amauya 9.1 3amaua 9.2

JlaHO ypaBHEHHE IBMKCHHS TOYKH X = sin(mt).
Onpenenuts CKOPOCTh B ONMKAMIINIA ocie Havyanal
JBIDKEHUS MOMEHT BpEeMEHH t , Koraa KoopauHaTa X
= 0,5 M. OnpenenuTb yCKOPEHUE TOUKU B 3TOT MO-
MEHT BPEMEHHU.

Touka ABMKETCS MO NPSIMOM C MMOCTOSSHHBIM YCKO-
penuem a = 0,3 m/c?, OnpenenuTh Ha4aJlbHYIO CKO-
pPOCTh TOYKH, €Clid 4Yepe3 6 CEeKyHJ Ioclie Hayaia
TIBUKEHHS] CKOPOCTh TOYKH CTajia paBHOM 3 m/c.

3agaua 9.3
Touka ABUKETCS MO MPSAMOI C YCKOPEHHEM a =
0,5 m/c’. OnpenenuTth, 32 Kakoe BpeMs OyIeT mpoii-
neHo paccrosiuue 9 M, ecnu npu tp = 0 cKopocTh
ToukH Vo = 0. KakoBa OyaeT CKOpOCTb TOUYKH B 3TOT
MOMEHT BpeMeHU?

3amaua 9.4
CKOJIBKO CEKyHJl JOJ/DKEH paboTaTh JIBUTATEINb,
KOTOPBIM COOOINaeT pakeTe yCKOpeHue 3g, YTOObI
CKOPOCTh PaKETEI B HpﬂMOHHHeﬁHOM JOBHUXKCHUN BO3-
pocna ¢ 3 1o 5 km/c?

3apgaua 9.5
3ajaHbl ypaBHEHHS JIBWKEHHS TOYKU X = 21, y =
1 — sin(0,1t). Onpenenuth ONMKANIIUH MOMEHT

BpeMEHH, Korjga Touka nepeceder ocb OX. Ompe-

3angaua 9.6
[Tpoekiust BeKTOpa CKOPOCTH TOYKH HAa OCh X Vy =
2cos(nt). Onpenenutb KOOpAUHATY X1 TOYKH B MO-
MeHT BpeMmeHHu 1 = 1 ¢, npu o = 0 koopauHara X = 0.




NEUTh TAKXKE CKOPOCTh TOYKH B 3TOT MOMEHT
BPEMEHH.

3agaua 9.7
JlaHBI MPOEKIIMN BEKTOpa CKOPOCTH TOYKH Ha
KOOpIUHATHBIE OCH: Vyx = 3t, Vy = 2t2, V, = £, Orpe-
NeUTh MOJYJTh BEKTOpPa YCKOPEHHS B MOMEHT
BpeMeHM t; = 1 ¢ W ero HampapiieHHe (HAIpaBlIs-
folMe KOCUHYCHI). PaccTosiHUS JMaHBI B MeETpax,
BpeMs — B CEKYHJIax.

3anaua 9.8
JlaHbl ypaBHEHHUSI IBMXKCHHS] TOUKU: X = O,3t3, y =
2t%, Onpenenutb, B KAKOW MOMEHT BpeMeHH t yckope-
HHE TOYKH paBHO 7 cM/c’ . ONpenennTh TAKKe CKO-
POCTh TOYKH B 3TOT MOMEHT BpeMeHHU. KoopauHaThl X
W Y 33/1aHBI B CAHTUMETPAX, BPEMs — B CEKyH/IaX.

3agaya 9.9
TlonoxeHne TOUKU Ha MIIOCKOCTU OIpeIeNnseTcs
eé paaumyc-BextopoM 7 = 0,3t2T+ 0,1t3]. Ompe-
NETUTh MOJY/h BEKTOPA YCKOPEHHsS TOYKH B MO-
MEHT BpeMeHH t; = 2 ¢ M ero Hampapienue (1o
HAINPABIIAIONIIM KOCHHYCaM). PaccTosSHMS JaHBI B
MeTpax, BpeMs — B CeKyHJIax.

3agaya 9.10
Touka ABMXKETCS 1O OKPY>KHOCTH COTJIACHO ypaB-
nenmio S = 0,5t° + 4t. Haiitn moHoe yCKOpeHHe Tou-
K B MOMEHT BPEMEHH, KOrzia €€ CKOPOCTh JJOCTHI'HET
10 m/c . Pamuyc okpyxxHoctd R =1 m.

3adauu pekoncm

)WKMUBHO20 YPOBHA

3apaua 9.11
KacarenbHoe yckopenue Touku a. = 0,2t. Omnpe-
JIEJINTh MOMEHT BPEMEHHU 11, KOrga CKOpocTh V TOY-
KW JlocTUrHeT BeauuuHbl 10 m/c, ecnu npu top = 0
CKOpOCTh TOUKHU Vo = 2 Mm/c. Kakoll myTs mpoiiner,
TOYKA 32 3TO Bpemsi?

3agaua 9.12
Touka ABMKETCS IO OKPYXKHOCTH COTJIACHO 3aKO-
Hy S = 5t — 0,4t% OmnpeseanTh MOMEHT BPEMEHH 1,
Py KOTOPOM HOPMaJIbHOE YCKOPEHHE TOUKH &, = 0, a
TAK)KEC BEJIUYMHY IMMOJHOTO YCKOPEHHS U 3TOTO MO-
MCHTA BPEMEHH.

3adauu meopuecKo2o ypoeHs

3amaua 9.13
I[aH 3aKOH ABHWXXCHUA TOYKH I10 TpaeKTOpI/II/II S
= 5t. OnpenenuTh pagnyc KpUBU3HBI TPACKTOPUH B
MOMEHT BpeMeHH {3, Mpu KOTOPOM HOpPMaIbHOE
YCKOpEHUE TOYKU ap = 3 M/Cz, a TaKXe BEIMYUHY)
IIOJTHOI'O yCKOpeHI/ISI TOYKH B OTOT MOMCHT BpeMe-
HH.

3amaua 9.14
Ilo okpyxHOCTH, paanyc KOTOpOW I = 7 M, IBH-
PKETCsl TOUKA COIVIACHO 3aKOHY S = 0,3t%. OnpenenuTs
MOMEHT BPEMEHHU 11, IpU KOTOPOM HOPMaIbHOE YCKO-
peHue TOUKH a, = 1,5 M/c?, a TaKoke BEJIMYUHY HOJHO-
r0 YCKOPEHUS TOYKU B 3TOT MOMEHT BPEMEHHU.

Kommektsl 3anau no temam 10,11,13 u 14 npusenens: B ®OC.

Ixkana oneHMBaHuA 32124 1O pa3jaenay 2

Tpouenr baniabl
Bomonne- | 84-100% | 66-83% | 50-65% | 0-50 % § y
o o o o PEUMTHHIOBOU
HUA 3aJaHUHU 3aJaHUU 3aJaHUHU 3aJaHUU
OLICHKH
YpoBeHb
3a1aM  PENPOAYKTHBHO- | g 75 ¢ 05-0,75 | 0,25-05 | 0-0,25 0-1
r'0 YPOBHS
Sauatin pEKOHCIPYKTHB- | g g 0,751 | 05075 | 0-05 0-15
HOT'O YPOBHs
Saati - TBOPHECKOTO |, 5 g 152 | 07515 | 0-0,75 0-25
YPOBHS
Hroro 0-5

3agaHus K pacuyeTHO-TpaduyecKuM padoTam no pasaeiy 2

PI'P K1. OnpenesieHne CKOPOCTH H YCKOPEHHMS TOYKH 110 321aHHBIM
YPAaBHEHHAM ee ABUKeHHs (TeMa 9)

[To 3a1aHHBIM ypaBHEHMSIM JIBUXKEHUS TOUKU M TpeOyeTcs yCTaHOBUTH BUJ €€ TPACKTOPUM U JIf
MOMEHTa BpeMeHU t = t; (C) HaliTH M0JIOKEHNE TOUKH Ha TPAEKTOPUH, €€ CKOPOCTb, ITOJIHOE, KaCaTEJIbHOE
Y HOPMaJIBHOE YCKOPEHHS, 4 TAKXKE PaANyC KPUBU3HBI TPACKTOPHHU.




Homep VpapHeHIM IBILKEHILT Bpems /. ¢
BapHaHTa x = x(t).cM y =y{t), o™
1 —2t7+3 =5t 0,5
2 Acos™( mt/3)+2 dcos™( mt/3)+2 1
3 —cos(nt™/3)+3 sm(nt/3)-1 1
4 4t+4 —A/(t+1) 2
5 2sin(mt/3) —3cos(nt/3)+4 1
6 3t+2 —14t 0,5
7 3t—t+l 5t°-5t/3-2 1
b Tsin(mt™/6)+3 2—Tcos(nt™/6) 1
9 —3/t+2) 3t+6 2
10 —dcos(mt/3) —2sin(mt/3)-3 1

Kommnekr 3aganuii mo teme 10, 11 u 13 npusenen 8 @OC.

IIkana oueHUBaHUs pacuyeTHO-TpaguyYecKnux padoT nmo pasaeiy 2

Ne paboTe! bannbl pedTHHIOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bomnpocsl k codeceoBaHuI0 110 pasaerry 2

1. KunemaTtuka Kak pasjien TeopeTuueckoil MexaHuku. OCHOBHbIE IOHATHS KHHEMATHKHU (CUCTEMa
OTCYETA, TPACKTOPUSA TOUKH, MPSAMOJUHENHOE U KPUBOJIMHEWHOE JBHKEHUS TOYKH, PABHOMEPHOE U He-
pPaBHOMEPHOE JIBUKEHUS TOUKHU, CKOPOCTh TOUKH, YCKOPEHHE TOUKH ). OCHOBHBIE 337jaUull KUHEMATUKU.

2. CriocoObl 3a/1aHMsI IBUIKEHUS TOUKH: BEKTOPHBINA, KOOPMHATHBIN, €CTECTBEHHBIH.

3. Omnpenenenne CKOPOCTH M YCKOPEHUSI TOYKH MPH BEKTOPHOM CIIOCO0€ 3a/1aHUST IBUKCHUS.

4. OnpezneneHre CKOPOCTU M YCKOPEHUS TOUKHU MPU KOOPAMHATHOM CIIOCO0€ 3a/laHUsI IBU)KEHUS.

5. OmpeneneHre CKOPOCTH U YCKOPEHHS TOYKHM IIPU €CTECTBEHHOM CIIOCO0€ 3a/laHus JABMXKECHUS.
EcrecTBeHHas cucreMa KOOpAMHAT (KacaTelbHas, HOpMallb, OMHOPMallb M MX OPTHI) U €CTECTBEHHBIN
TPEXTPAaHHUK (COMPUKACAIOIIASCS, HOPMaJIbHAs U CHPSIMIISIONIAs TUIOCKOCTH). LIeHTp u paguyc KpuBHU3HbBI
TPacKTOPHHU.

6. Knaccudukarnus ABIKEHHN TOYKU MO €€ YCKOpPEHUsM (TIPSAMOJMHEWHOE, MPSIMOJIMHEIHOE paB-
HOMEPHOE, IPSIMOJIMHENHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHENHOE PABHOMEPHOE, KPUBO-
JIMHEWHOE PaBHOTIEPEMEHHOE).

7. IlocTynaTenbHoe ABM)KEHUE TBEPAOTO Tena. Teopema o MoCTynaTeIbHOM JBHKEHUU Tena. 3ajaa-
HUE TIOCTYNAaTEeNbHOr0 JBUKEHMS Tea. Y paBHEHHE MOCTYNATEeIbHOTO IBUKEHUS Tela.

8. BpamarenbHoe JBUKEHHE TBEPAOTO Tela. YTojl MOBOpOTa Tena. 3aJaHue BpalaTeabHOro JIBH-
KEHU Tena. Y paBHEHHUE BpallaTeIbHOTO IBHKEHHUS TBEPJOTO Tea.

9. VrioBas CKOpOCTb U YIJIOBOE YCKOpEHHUE Tela (Kak anreOpanyeckue BEIMYUHBI), COBEPILAIOIIe-
ro BpalaTeibHOe JABHKEHHUE.

10. YacTHble cny4yau BpallaTeIbHOTO JBMXKEHUS Tela (PaBHOMEPHOE U PaBHOIEPEMEHHOE Bpallle-
Hue). DopMyIibl 1 BEIYUCIIEHHS YTIIOBOIM CKOPOCTH U yIiia IOBOPOTA.

11. Ompenenenue CKOPOCTH U YCKOPEHHsI TOUKHU Tella, COBEPILAIOIIETO BpalaTeIbHOe IBUKEHHUE.

12. TlceBAOBEKTOPHI YIIIOBOM CKOPOCTH U YIIIOBOTO YCKOPCHHS TeIa.

13. BexTopHbIe BBIpaXE€HUS JUIsI CKOPOCTH, BpAIlaTeNbHOIO M LEHTPOCTPEMUTEILHOTO YCKOpe-
HUW TOYKHU BpalIaroUIerocs Tenia.

14. Tlnockoe aBmxeHHe TBepAOro tena. CBOHCTBA IUIOCKOTO JBHXEHHUS. 3a/laHue TUIOCKOTO JIBH-
XKEeHHs Tena (MIockoi (urypsl). YpaBHEHHsI IJIOCKOTO JBH)KEHUS Tena (IUIockoi ¢urypsr). Pasnoxenue
JBMDKEHUS TUIOCKOU (PUTYpBI HA MOCTYTNATENIbHOE IBUKEHHE BMECTE C MOJIFOCOM M BpPAIlleHHE BOKPYT MO-
Jroca.



15. Teopema 0 CKOPOCTSX TOYEK IUIOCKOM (DUTYPHI U €€ CIEeICTBHSL.

16. TloHsTHe MTHOBEHHOTO IIEHTpa CKOPOCTEH TUIOCKOW (PUTYpHI U TEOpeMa O €ro CyIecTBOBa-
HUU ¥ €TUHCTBEHHOCTH.

17. TlpumeHeHHE MTHOBEHHOTO IIEHTPAa CKOPOCTEH K ONMPENENICHHUIO CKOPOCTEH TOYEK IIOCKOM
¢burypsi.

18. Paznuunble ciyyau onpeaeseHus MOJ0KEHUsI MTHOBEHHOTO LIEHTPa CKOPOCTEH.

19. Teopema 00 yCKOPEHHUSX TOUYEK IIOCKOHN (PUTYPHI.

20. TlonsTe MrHOBEHHOTO IIeHTpa yckopeHuit (MLLY) miockoit Gpurypsi.

21. CnocoOsl onpeienieHust MTHOBEHHOTO TICHTPa YCKOPSHHM IIIOCKON (DPUTYPBHI.

22. Cdepudeckoe ABMKEHHUE TBEPIOTO Tema. YTIIbI Disiepa. YpaBHEHUsS CHEPUUECKOTO JIBHKCHUS.

23. MrHoBeHHas OCh BpallleHUs. YpaBHCHHE MTHOBEHHOW OCH BPAIICHHUS TBEPIOrO Tela MpH cde-
PUUECKOM JBM>KEHUH. YTJIOBasi CKOPOCTh U YIJIIOBOE YCKOPEHHUE Tea.

24. Ormpenenenue CKOpOCTEH M yCKOPEHUI TOUYEK Tena mpu chepuyeckoM IBHKEeHUHU. Pacrpene-
JIEHUE CKOPOCTeH ToYek Tena npu cepudeckoM ABKeHUU. [Ipoekinnu cKopocTy TOUKH Tella Ha OCH Je-
KapTOBBIX KOOPIUHAT.

25. PasnoxeHue ABMKEHHUS CBOOOJHOTO TBEPJOro Teja Ha MOCTYIMATENbHOE JIBUKEHUE BMECTE C
MOJIIOCOM M ChepruUecKoe JBIKEHUE BOKPYT TOJNIOCA. YPaBHEHUs IBHKEHUs CBOOOJHOrO Tena. HezaBu-
CHUMOCTBH BEKTOPOB YTIJIOBOM CKOPOCTH U YIJIIOBOTO YCKOPEHHsI CBOOOTHOTO Teja OT BhIOOpa MOIroca.

26. OmpeneneHne CKOPOCTEH M YCKOPEHUH TOYEK CBOOOIHOTO TBEPIOTO TEa.

27. CnoxHoe ABmxeHHe TOYkH. OTHOCUTENIBHOE, MEPEHOCHOE U aOCONMIOTHOE IBUKEHHS TOUYKU.
3a/laHue CII0’)KHOTO JABM)KEHUS TOUKH.

28. Teopema 0 CIIOKEHHH CKOPOCTEH.

29. Teopema o cioxeHUH yckopeHui (Teopema Kopuonwmca), kopuonncoBo yckopenue. Ciydan
OTCYTCTBHSI KOPHOJIUCOBA YCKOPEHUSI.

30. CnoxeHue MOCTYMATENbHBIX ABHKCHHM.

31. CnoxeHue BpallleHUI TBEPIOro Tella BOKPYT MapauienbHbIX ocell. [1apa Bpaienuit.

32. CrnoxeHue BpalleHUH TBEPOTO TeIa BOKPYT NEPECEKAOIINXCS OCEH.

33. CnoxeHue MOCTYNaTeIbLHOr0 U BpalllaTeIbHOIr0 ABMKEeHU. BUHTOBOE ABMKEHUE.

34. OOmmii ciryyail CJI0KEeHUs ABMKEHUH TBEPIOTO TEa.

IllkaJia olleHMBaHHUsI 00Y4aKOIIErocsi HA co0eceJ0BAHNY O pa3aeny 2

banibl
YpoBeHb 0CBOEHHMSI MaTepHuasa PEeATHHIOBOM
OLICHKH
TeopeTtnueckoe copepx aHue TUCIUILUIMHBI OCBOEHO IMOJIHOCTHIO, 0€3 IpobenoB, He0O- 3)

XOZMMbIE€ MPAaKTHYECKHE HABBIKM pabOTBl C MaTepUanoM MOJHOCTbIO CHOPMHUPOBAHBI.
OOyuaromuiicss UCUEPIBIBAIOLIE, TOCIEI0BATENbHO, YETKO U JIOTHYECKU CTPOWHO M3Ia-
raeT mMaTrepuall, yMeeT TECHO YBA3BIBATH TEOPHUIO C NPAKTUKOM, BIAJEET Pa3HOCTOPOH-
HUMU HaBBIKaMU U MPUEMaMH BBIMOJIHEHUS IPAKTUUECKUX 3a/1ad, IPUYEeM He 3aTpy/IH -
€TCsI C OTBETOM IIPHU BUJIOM3MEHEHUH 3aJaHUH.

TeopeTtnueckoe coiep’kaHue AUCHUIIIMHBI OCBOEHO NMPAKTUYECKU MOJHOCTBHIO, 00yda- 4
IOLUICS TPAaMOTHO M IO CYILIECTBY M3JIaraeT MaTepuaj, HE JOIYyCKas CyIECTBEHHBIX
HETOYHOCTEH, MPABWIIBHO MPUMEHSET TEOPETUYECKUE MOJOKEHUS IIPU PELICHUH IpaK-
TUYECKHUX BOIPOCOB U 3ajiay, BJIAJ€eT HEOOXOIUMBIMU HABBIKAMH M MPHUEMaMH UX BbI-
IIOJIHCHUSL.

Teopernueckoe coaepkaHue IUCIUILIMHBI OCBOGHO YaCTHYHO, OOyYaromIMHCsS HMeeT 2-3
3HAHMAA TOJBKO OCHOBHOTO MaTepHasa, JOIYCKAaeT HETOYHOCTH, HEJOCTAaTOYHO IIpa-
BUJIbHBIE (POPMYIMPOBKU, HAPYIICHUS JIOTUYECKOM MOCIIeA0BAaTENIbHOCTH B U3JI0KEHUU
MaTepHaia, Ho mpoOebl He HOCAT CYLIECTBEHHOTO XapakTepa, HEOOXOUMBbIE paKTHIe-
CKHE HaBBIKM pabOTHI C OCBOEHHBIM MaTe€pHajOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
00yyaroluics UCTIBITHIBAET 3aTPYJHEHHS MPU PEHICHUH MPAKTUYECKUX 3a]1a4.

Teopernueckoe cosiepkaHue TUCHUTIINHBI OCBOCHO YaCTHYHO, 00YJaIOMUNCS JOMMyCKa- 0-1
€T CYIIECTBEHHBIE OIMOKHU, HE BUAUT B3aUMOCBSI3U TEOPUH C IPAKTUKON, HEOOXOANMBIE
MIPaKTUYECKHE HAaBBIKK pabOThl HE CPOPMUPOBAHBI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX
pabodeii mporpaMMoil JUCIHHUIUIMHBI YU4eOHBIX 3alaHuil He BbIModHeHO. Heobxommuma
JOTIOJTHUTEIIbHAS CAMOCTOSITeNIbHAS padoTa HaJl MaTepruaIoM Kypca.




Paznea 3
KomnuiekT 3axa4 no pasaeny 3

Tema 16

3adauu penpodyKmueHnoz2o ypoeus

3agaua 16.1
Teno maccoit m = 50 Kr, MOJBEIIEHHOE HA TPO-
ce, TIOJJHUMAETCsI BEPTUKAIBHO C YCKOPEHUEM a =
0,5 m/c%. Ornpenenutb CUITy HATSDKEHUS Tpoca.

3agaua 16.2
Heranp maccoit m = 0,5 K CKOJIB3UT BHHU3 TIO
n0TKy. Ilom KakuMm yriaoM K TOpH30HTAIBHOU
MJIOCKOCTH JIOJDKEH pacrojararbCsi JIOTOK, JUJIs
TOrO YTOOBI J€Tallb JBUTalach C YCKOPEHHUEM a =
2 M/c?? Yron BBIPA3UTh B rpagycax.

3agaua 16.3
CKOpOCTh JBUXKEHUSI TOUYKH
Maccoi M = 24 Kr nmo mnpsiMou
3aaHa rpaguKoM GYHKIUU V =
v(t). OnpenenuTh MOAYJIb PaB-

3agaua 16.4
MarepuanbHasi TOUka Maccoi m = 16 xr nBu-
YKETCS TI0 OKPYXKHOCTH paauyca R =9 M co ckopo-
cteio V = 0,8 M/c. OnpeaenuTs IPOESKIUI0 PaBHO-
NEeHCTBYIOMIEH CHWJI, MPUJIOKEHHBIX K TOYKE, Ha

| HOJCHUCTBYIOLIEH CHJI, JI€W-[JIABHYIO HOPMaJlb K TPAEKTOPHUH.
P e CTBYIOLIMX Ha TOUKY.
3agauya 16.5 3agaya 16.6
MarepuanbHas Ttouka maccod M = 900 kr| OmnpenenuTs NyTh, MNPONJAECHHBIM MaTepUAIb-

JBH>KETCSL 110 TOPU3OHTAIBHOM MPsIMOM TOA JIEH-
ctBueM cuibl F = 270t, kotopas HampaBJieHa IO
TON ke mpsiMoil. OnpenenuTh CKOPOCTh TOYKH B
MOMEHT Bpemenu t; = 10 ¢, ecnu ipu top = 0 cko-
pOCTh Vo 10 m/c. OnpenenuTh TakXke IyThb,
PO IeHHbINA TOUKOM 3a 3TH 10 C.

HOM TOYKOM Maccoit M mo ocu OX 3a 1 C, ecitkt oHal
IBIDKETCSL IOJ HEUCTBUEM CWIIBL Fy = 12mt>. B
MOMEHT BpeMeHH ty = 0 koopauHaTta X = 3 M CKoO-
pOCTh Vo = 6M/C.

3adauu peKOHCMPYKMUBHOZ0 YPOGHS

3amaua 16.7

MarepuanpHas Touka M
Maccod M JBUXKETCS BIOJb
~> TOPU30HTaIbHON ocu OX mox
" neiictBuem cuiel F = 2m(x +
1). OnpenenuTh CKOPOCTh U
YCKOpEHHE TOYKM B MOMEHT BPEMEHH, KOTJa ee

koopauHata X = 0,5 M.

3amaua 16.8
Ha marepuanpayto Touky maccon m = 20 kr,
KOTOpasi JBUKETCS MO TOPU3OHTAIBHON MPSIMOH,
NEHCTBYeT CHJIa CONpPOTHBICHHS R = 0,2V2. 3a
CKOJIBKO CEKYHJ] CKOPOCTh TOYKH YMEHBIIUTCS C
10 mo 5 m/c? Kaxoii myTh mpoiiieT Touka 3a 3TO
BpeMsI?

3agaya 16.9
Onpenenutb cKOpocTh TOUKU M
KOHMYECKOT0 MasiTHUKA, KOTOPBIH
npu juyimHe HUTH OM = 1 M, omnu-
CBIBA€T KOHYC C YIJIOM TpU Bep-
muHe o = 45° .

3amaua 16.10
MarepuanbHas Touka M maccoit
M = 6 Kr nepeMeniaeTcs B TOPU30H-
TAIbHOM TUIOCKOCTH IO KPHBOJIH-
HEHHOHN TPAaeKTOPUU IOJ ACUCTBUEM
cuibl F = 8 H. Onpenenuts kacaTelibHOE yCKOpe-
HUE TOYKHU.

3adauu meopuecKoz2o ypoeHs

3agaya 16.11
Teno maccoit m = 20 xr nagaer no BepTHUKAIH,
CHJIa CONPOTHUBIIEHUS Bo3ayxa R = 0,04v%. Ompe-
IEeTUTh MAaKCUMAITbHYIO CKOPOCTD TIaJICHUS Tea.

3apaua 16.12

ITo HAKIIOHHOM IIJTOCKOCTH W3
COCTOSIHUSL  IIOKOS  HayMHAaeT
CKOJIB3UTH TEI0 Maccorn m = 1
Kr. OnpenenuTb MakKCUMaJIbHYIO
CKOpPOCTh Te€Ja, €CIM CWJIa COMPOTHUBIICHUS TBH-
sxenuro R = 0,08v.

KommekTsl 3anau o remam 17-30 npusenenst B DOC.

3agaHus K pacyeTHO-TpaduyecKkuM padoram no pasaeay 3
PI'P /I1. UaterpupoBanue q1udpepeHuuaIbHbIX YPABHEHUI IBUKECHUSA
MaTepHaJbHOM ToukH (Tema 17)

MarepuanbsHast Touka M Maccoil M, MOTyduB B TOUKe A HaYaIbHYIO CKOPOCTH Vo, ABMKETCS B U30-
raytoit Tpyoe ABC, pacnonoxeHHOH B BEPTUKAIBHOM INIOCKOCTH. YUYacTKH TpyObl HJIM 00a HaKJIOHHBIE,



WIN OJIMH TOPU3OHTAJIBHBIN, a APYyroi HAaKIOHHBIN. Yo HakioHa TpyOsl o = 30°. Ha yyactke AB Ha ma-
TEepHAJIbHYIO TOUYKY AEMCTBYeT cuia TskecTH P, mocrosiHHas cuia Q (ee HampaBlieHHE YKa3aHO Ha pH-
CYHKE) U CHJIa COIPOTHUBIIEHH cpeabl R, 3aBHcAIIast OT CKOPOCTH V Ipy3a U HallpaBJICHHAsl POTUB JIBU-
x)eHus. TpeHuem rpysa o Tpyoy Ha yuactke AB npeneOpeus.

B Touke B marepuanbHas TOYKa, HE U3MEHSISI BETUYUHBI CBOCH CKOPOCTH, IMEPEXOIUT HAa Y4aCTOK
BC tpy0sl, rie Ha Hee IelCTBYET cuia TsukecTd P, cuna tpenns (koadduiueHt tpenus rpysa o tpyoy f =
0,2) u nepemenHas cuna F, mpoekuus koTopoii Fy Ha och X 1aHa B TabmuIle.

N3BectHO paccrosiaue AB = | wim BpeMs u aBrkeHus oT To4ku A 10 Touku B. Tpebyercs Haiitu
3aKOH JIBIDKCHHUSI MaTepHaibHOM ToukH Ha ydactke BC: X = x(t).
Noe Ba- | Puc. m Vy, Q, R, u l, t, Fy,
pHaHTa (KT) M/C H H M C H
1 | 4,5 18 9 ul | 045 - 5 3sin2t
2 2 3 32 4 | w7 | 08 | 25 - | -8cosdt
3 3 2 2 2 j14 0.4 - 2.5 2sindt
4 4 6 14 | 18 | w” | 06 | 5 - | -3cos2t
5 5 1,6 18 4 uv 0.4 - 2 4cos4t
6 6 1,2 22 2 | w” | 08 | 05 - 6t
7 7 2 5 2 uv 0.4 - 2,5 2sindt
8 8 2,4 12 6 | w7 | 048 | LS5 - 6t
9 9 1,8 15 6 uv 0,3 - 3 9t*
10 10 4 12 12 ,ul’r” 0,8 2.5 - -8cos4t
1 2
c B
|
M
* a
fed A
3
C
X L
5
B
Q
M
A
=
9 10
C c
X 5 1 X
B M A M
—= o
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15.
16.

17.
18.

19.
20.

21.

22,
23.

24,

25.

26.

Kommekt 3aganuit o remam 18, 20, 23, 25, 27, 29 npusenen B ®OC.

IIIkajia oneHNBaHUA pacueTHO-Tpaduueckux pador mo pazaeay 3

Ne paGoTbI banibl pedTUHTOBOI
OlIEeHKH
1 1
J12 1
J13 1
J14 1
A5 2
J16 2
A7 2
Hroro 10

Bomnpocsl k codeceoBaHuIo N0 pa3aenay 3
JluHamuka Kak paszjen TeopeTHueckod MexaHuku. OCHOBHbIE MOHATUS TUHAMHUKU (IIPOCTPAHCTBO U
BpeMs1, MaTepUaAIIbHOE TEJIO0, CUJla, NHEPTHOCTH TeJla, Macca Tella, MaTepUaJIbHas TOYKA, CUCTEMA OT-
cyera).
3akonbl nuHamuku (["anunes-HptoToHa) mMarepuanbHOM Touku. [loHSATHME MHEPLMATBHOM CHUCTEMBbI
OTCUETA.
/IBe OCHOBHBIE 3a1a4X JUHAMHUKHU TOYKH.
OcHoOBHBIE BUBI CUIL
Juddepennmanbaple ypaBHEHUS IBUKCHHUS CBOOOIHON TOYKHM (B BEKTOPHOM, KOOPIMHATHOM M €CTe-
CTBEHHOH (hopme).
[Topsimok pemeHust TpsAMOM 3aa4i JTUHAMUKA TOYKH.
Pemennie o6paTHOM (OCHOBHOI) 3a]1a4i JUHAMHUKHI TOUYKH MPU IPSIMOTHHEHHOM JIBH)KEHUU.
Pemenue obpaTHoii 3a1au TUHAMUKY IPU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.
HecBoOoaHoe nBukeHue MarepralibHOi Toukr. OCHOBHOE ypaBHEHHE TUHAMHUKU HECBOOOJHOMN TOY-
KH. J[BUKEHHE TOUKH 1O 3aJaHHOM HEMOJABUKHON KPUBOM.

. OTHOCHUTEIBEHOE JIBM)KEHHE TOUKU. [ToHsaTHE HepeHOCHOﬁ n KOpHOJ’IHCOBOﬁ CWJI MHCPLOUHU TOYKH.
11.
12.
13.
14.

Bnusinue BpaiieHust 3eMiIM Ha paBHOBECHE U ABH)KEHUE TEJL.

CBobosHbIe KONeOaHNs TOUKH.

CBo0Oo1HBIE KOJI€0aHUs TOYKU MTPU HAJTMYUU TPEHUS CKOJIbKEHUS.

CBobosHble KoseOaHUsl TOUYKHM MpPU JIMHEHHO-BA3KOM CONPOTUBICHUU. ATNEPUOINYECKOE TBUKEHUE
TOYKHU.

BeiHyX1eHHbBIE KOJ€0aHHs TOUKH.

BoinyxeHHble KoeOaHusl TOUKH MPU HAIWYUH JIMHEHHO-BSI3KOTO CONPOTHUBIIEHUS cpebl. Anepuo-
JUYECKOE IBUKCHUE TOYKH.

SIBnenuie OueHuit. SIBeHUe pe3oHaHCA.

Mexanunueckas (MarepuanbHasi) cucrema. Kiaccudukanus cui, NEHCTBYIOIIMX Ha MEXaHHUYECKYIO
cuctemy. OCHOBHbIE CBOWCTBA BHYTPEHHUX CHUII.

Juddepennunanbable ypaBHEHHs JBUKEHUS MEXaHUUYECKONW CHCTEMBI.

Macca mexaHnueckon cuctemsl. LleHTp macc MexaHnueckod cuctembl. DOpMyIIbl [UIsl BEIYMCICHUS
KOOPJIMHAT LEHTPA MacC CUCTEMBI.

MoOMEHT MHEpLHMH MEXaHUYECKOM CHUCTEMBI U TBEPAOIO TeJla OTHOCUTEIBHO OCHU. Paguyc mHepuu.
Brlunciienrie MOMEHTOB HHEPLUHN TPOCTEUIINX TEJI.

Teopema 0 MOMEHTaX MHEPIIMH OTHOCUTEIHHO MapaiebHbIX ocell (Teopema [roitrenca-IlITeitHepa).
[{eHTpOoOE)KHBIE MOMEHTHI MHEPLUHU. DIUTMIICOMA MHepUuH. [ TaBHbIE OCH U TJIaBHBIE MOMEHTHI MHEP-
LUU.

Beluncnenre MOMEHTa MHEPIIMM TBEPAOIO Teja OTHOCUTEIBHO IMPOU3BOJIIBHONW ocu. [loHsATHE O TEH-
30p€ UHEPLUH.

Teopema o ABM)KEHUHU LIEHTPa Macc MeXaHU4eCcKol cucteMbl. Cle/ICTBUS, 3aKOH COXPAHEHHUS JIBHKE-
HUs LIEHTpa Macc.

KonuuecTBo NBHKEHUS MaTepualbHON TOYKU. DJI€MEHTapHbIA UMITYJIbC CHIIbL. VIMITy/IbC MOCTOSHHOMN
U TIEPEeMEHHON CHIIBI 3a JJAHHBIH IPOMEKYTOK BpeMeHH. TeopeMa 006 nMIyJibce paBHOAECHCTBYIOLIEH.



27.

28.

29.
30.
31.
32.

33.
34.

35.
36.
37.
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41.
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46.

47.
48.
49,
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60.
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65.

Teopema 00 U3MEHEHUH KOJIMUYECTBA JBIXKEHUS MaTepUaIbHOM ToUkH (B tu¢hepeHnanibHON U HHTe-
rpaibHOM (hopme).

KonndecTBo NBHXKEHUSI MEXaHUYECKOM cucTeMbl. Teopema 00 M3MEHEHUH KOJIMYECTBA JIBUKECHUS Me-
XaHWYeCKON cuctemsbl (B nuddepeHnmranbHoi U uHTerpanbHoi popme). CrnencTBusi, 3aKOH COXpaHe-
HUS KOJIMYECTBA JIBUKEHUSI MEXaHUYECKON CUCTEMBI.

MOMEHT KONM4YeCcTBa IBUKEHUS MAaTEPUATIbHON TOUKH.

Teopema 00 U3MEHEHNHM MOMEHTA KOJIMYECTBA ABM)KEHUSI MaTEPUATILHOU TOUKH.

Kunetnueckuii MOMEHT MEXAHUYECKOU CHCTEMBI.

Teopema 00 M3MEHEHUM KMHETUYECKOTO MOMEHTAa MEXAHHYECKOH CUCTEMBI (T€OpeMa MOMEHTOB).
CrnencTBusi, 3aKOH COXPAaHEHHMs] KMHETHYECKOTO MOMEHTa MEXaHMYECKOW CHCTeMbl, HeOOXOIHMbIe
YCIIOBUSI PABHOBECHSI JTFOOOH MEXaHUYECKON CHCTEMBI.

PaboTa mocTostHHOM criibl Ha IPSIMOJUHEHHOM IEpEMEIEHUH.

Pabora nepemenHoii cuibl (00mmii cydail). Beraucnenue paboThl yepe3 KpUBOJIMHEWHBINM HHTErpa |
poza.

OnemenTapHas paboTa cuibl. Beraucienue paboTsl uepes KpuBoJIMHEWHBIA uHTErpain Il pona.
Teopema o paboTe paBHOICHCTBYIOIICH.

Pabora mocrostHHO# cuitbl TpeHus. PaboTa cuiel TspkecTH. Pabota cuibl yrpyroctu. DieMeHTapHbIe
cBe/ieHUs 00 ueanbHbIX CBA3sIX. PaboTa peakuuu njaeaabHON CBsI3U.

MommHoCTh cuibl. KOG GUIMEHT 1MoJIe3HOT0 JSHCTBHSI MAITUHBI.

Kunernueckast sHeprusi MarepuaibHON TOUYkH. TeopemMa 00 M3MEHEHUH KUHETHYECKOW SHepruu Ma-
TEpUANTBbHON TOUKH (B TU(PepeHIINaTLHON U HHTETPATBHON Gopme).

Kunernueckas sHEprust MEXaHUYECKOH CUCTEMbI M CLIOCOOBI €€ BBIYUCIICHUS.

Boluncnenne KuHETHUECKON S3HEPTUU TBEPAOIO TeJla B Pa3IMYHBIX CIy4YasiX €ro JBUKEHUS.

PaboTta 1 MOIIHOCTH CHJI, MPHJIOKEHHBIX K TBEPJIOMY TeJy, IPU HOCTYNATEIbHOM U BpPallaTEIbHOM
JBUKECHUSIX.

PaboTa cun TsKecTH MEXaHWYECKOM CUCTEMBI M TBEPJOTO Tela.

Pabota BHyTpeHHUX CUJI TBEPIOTO TeNa.

Teopema 00 M3MEHEHUU KUHETHUYECKOW 3HEPruM MeXaHHueckoi cucrembl. Teopema 00 M3MEHEHUU
KMHETUYECKOW 3Hepruu TBepaoro tena. Ciydyail MEXaHMYECKOH CHUCTEMBI C HE M3MEHSIOIIMMUCS CO
BPEMEHEM UJCAIbHBIMU CBSI3SMH.

ITorenumanpHas 3Heprus. BeunciaeHne NOTEHIMATBHON SHEPIMU MEXAHUYECKOM CHUCTEMBI U TBEPJO-
ro Tena.

3aKOH COXpaHEHHMsI TOJTHON MEXaHUYECKOW SHEPTHUH CUCTEMBI.

Juddepenunanbable ypaBHEHHS TOCTYNATENBHOTO JB)KEHUS TBEPIOTO Tea.

JuddepenunanpsHoe ypaBHEHNE BpaIlaTEIbHOTO ABM)KEHUS TBEPIOTO Tea.

Juddepenunanbable ypaBHEHHS IIIOCKOTO JBH)KEHUS TBEPAOTO Tea.

Juddepenunansapie ypaBHEeHUs cHEpUUECKOT0 JABHKEHUS TBEPIOTO Tena.

Juddepenumanbable ypaBHEHHs JBHKEHUS CBOOOIHOIO TBEPAOTO Tea.

Cwia unepuu MarepuanbHoi Touku (mo JlamamOepy). LlenTpoOekHas u kacaTelbHasi COCTaBIISIO-
mue cuiibl uHepuuu. [Tpunnun JanamOepa ans TOUKH.

[Tpunuun Janambepa a1 MEXaHUUYECKON CHCTEMBI.

[TpuBeneHne cuin MHEPUMHU MEXAHUYECKOM CUCTEMBI (TJIaBHBIM BEKTOP M IVIABHBI MOMEHT CHJI MHED-
IIUM MEXAHUYECKOU CUCTEMBI).

[TpuBeneHne CHII MHEPLIMK TBEPJOTO TEJa B PAa3IMYHBIX CIy4yasX €ro JBUKECHHUS.

JuHamuueckue peakuuu, ASHCTBYIOUINE Ha OCh Bpamlaromerocs tena. Ciaydail BpalieHus: TBEpPA0OTro
T€Ja BOKPYT €ro IJIaBHOW LIEHTPAIBbHOW OCH UHEPLMH. Y PABHOBEIIMBAHUE BPALAOIINXCS TEI.
OcHoBHbIE IOHATHS U ONpezeNieHus: Teopun yaapa. OCHOBHOE ypaBHEHHUE TeOpHUH yaapa. JlomymieHus
TEOpHUU yaapa.

OO0mre TeopeMbl TEOPUH yiapa.

VY aap mapa o HemoABMKHYIO oBepXHOCTh. KoapuireHT BoccTaHOBICHUS.

IIpssMoit ieHTpasIbHBIN ynap AByx Tei. [IpenenbHsle ciydan.

IToTrepst KnHETMYECKOW PHEPTUM NIPU HEYNIPYTOM yaape AByx Teil. Teopema Kapho.

VY nap no Teiy, UMeIOIIEMY HETOABUKHYIO OCch BpaieHus. Llentp yaapa.

Casi31 1 ux ypaBHeHus1. Kiaccudukarnus cBsazei.

Bo3moxxHble (BUPTyalibHbIE) MEPEMELIEHUS TOJIOHOMHON cUcTeMbl. Uuciio creneneit cBoOOAbI TOJIO-
HOMHOM cucTeMbI. [IpHHIIMT BO3MOXHBIX EPEMEIIEHU.



66. [IpuHIIMT BO3MOXKHBIX TEPEMEIICHUN B cllydae ABMKEHUs cucteMbl. O0Iee ypaBHEHHE TUHAMUKH.

67. O6001IeHHBIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXAHUYECKOW CHCTEMBI.

68. O60061meHHbIe critbl. O0IIee ypaBHEHHE TUHAMUKH B 000OIIEHHBIX CHJIaX.

69. YcioBus paBHOBECHS CUCTEMBI B 0000IIIEHHBIX KOOPAMHATAX.

70. Onpenenenrie 000OIIEHHBIX CUJI B CUCTEMAaX C OJJHOW U IByMs CTETICHSIMHU CBOOO/IBI.

71. luddepennmanbabie ypaBHEHUS IBWKCHUS MEXAHUYECKONW CHUCTEMBI B 00OOIIEHHBIX KOOPAMHATAX

(ypaBHenus Jlarpanxa Broporo poaa). Kunernueckuii moteHuuain.
72. VInTerpain sHepruu U HUKINYECKUE KOOPIUHATHI.

73. Ilonarue o0 ycroiunBOCTH paBHOBecus. OnpeseneHne MmoJoKeH! paBHoBecus: cucteMbl. Kputepuu

YCTOI\/’I‘{I/IBOCTI/I ITOJIOKCHHS PaBHOBECHA CUCTEMBIL.

74. Massie cBOOOHBIE KOJICOaHUSI KOHCEPBATUBHOW CUCTEMBI C OJHOM CTETEHBI0 CBOOOIBI OKOJIO MOJIO-

KCHUA YCTOP'I‘IHBOFO PaBHOBCECHUSI.

75. UccnenoBanue cBOOOJHBIX KOJIEOAHUIT MEXaHUYECKOW CHCTEMBI C IByMsI CTETIEHSIMH CBOOOJIBI OKOJIO

ITOJIOKCHU A YCTOﬁqHBOFO PaBHOBECHA.

76. Manbie 3aTyxarolyie W BBIHYKJICHHBIC KOJCOAHMsSI KOHCEPBATHUBHONW CHCTEMBI C OJHON CTEMEHBIO

CBO60,I[BI OKOJIO ITOJIOKCHU A YCTOﬁqHBOFO PaBHOBECHSI.

77. Massie cBOOO/IHBIE KOJIEOaHUS KOHCEPBATUBHON CHCTEMBI C JIByMsl CTENEHSAMHU CBOOOJBI OKOJIO TO-

JIOXXCHUA YCTOﬁqHBOFO PaBHOBCCH.

78. Masibie BBIHYXICHHBIE KOJICOaHUSI KOHCEPBATHBHON CHUCTEMBI C JBYMsI CTENEHSIMH CBOOOJBI OKOJIO

TIOJIOXKCHHS YCTOWYMBOTO PABHOBECHSI.
IllkaJjia onleHMBaHusI 00yYaKOIIErocsi Ha codeceJ0BAHNN MO pa3aeny 3

ypOBeHb 0CBOCHHUSI MaTepHuaJja

baniasbl
peiiTUHT OBOI
OLICHKH

Teopernueckoe coaepkaHue TUCIUILUIMHBI OCBOEHO MOJIHOCTBIO, 0€3 1polesoB, HeoOxo-
JMMBbIE NPaKTHUECKUE HABBIKM PabOThI C MaTEpPHAIOM MOJHOCTBIO chopmMupoBaHbl. O0y-
YAIOMIMNCS UCUCPIBIBAIOIIE, ITOCIEI0BATENBHO, YETKO M JIOTUYECKU CTPOWHO H3JIaraet
MaTepuall, yMeeT TECHO YBSI3bIBATh TCOPHUIO C IPAKTHKOH, BiIageeT PasHOCTOPOHHHMHU
HaBbIKaMU W IIPUCMAMM BBIIIOJIHCHUA NPAKTUYCCKUX 3aAad, IMPHUYEM HE 3aTPpyAHACTCA C
OTBETOM IIPY BUJIOM3MEHEHUH 33aHUM.

9-10

TeopeTquCKoe COACPIKAaHNEC AUCHUILIMHBI OCBOCHO IMPAKTUYCCKU IMOJIHOCTBIO, 06y‘IaIO-
110050563 TpaMOTHO U IIO CYHIECCTBY M3JIara€T MaTcpHrajl, HC JOIYCKasA CYIICCTBCHHBIX HC-
TO‘-IHOCTGI\/'I, MMpaBHJIbHO MPUMCHACT TCOPCTUUCCKHUE IMOJIOKCHUSA NPU PCIICHHUU ITPAKTH-
YCCKUX BOIIPOCOB U 3a/a4, BJIAJACCT HeO6XOJII/IM]':>IMI/I HaBbIKaMU U IMPUEMAMH HUX BBIIIOJI-
HCHMUA.

TeopeTtnueckoe coaep’kaHue AUCLUUIUIMHBI OCBOEHO YacTHYHO, OOYy4aroUIuiicsi MMeeT
3HAHUA TOJIBKO OCHOBHOI'O MaTepHuaa, JOMYyCKaeT HETOYHOCTH, HEOCTATOYHO MTPABUIIb-
Hble (OPMYIUPOBKH, HAPYILIEHUS JJOTUYECKON MOCIIEI0BATENILHOCTH B U3JI0’KEHUU MaTe-
pHaina, Ho IpoOesbl He HOCAT CYIIECTBEHHOIO XapakTepa, He0OXOAUMbIe IPAKTUYECKHE
HaBbIKK pabOThl C OCBOCHHBIM MaTEpHUajIOM B OCHOBHOM C(OPMHUPOBAHBI, OJTHAKO 00Y-
YaIOUUICS UCTIBITHIBACT 3aTPYJAHEHNUS NIPU PEIICHUH NMPAKTHUYECKUX 3a/ad.

5-6

TeopeTtnueckoe coaepxkaHue TUCHUILUIMHBI OCBOEHO YaCTHMYHO, OOy4YaroLMics 10MycKa-
€T CYILECTBEHHbIE ONIMOKHU, HE BUAUT B3aUMOCBS3H TEOPUH C MPAKTUKON, HEOOXOIUMbIE
MPaKTUYECKHE HaBBIKM PabOTHl HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO IMPETyCMOTPEHHBIX
paboueil mporpaMMoii TUCIUITMHBI y4eOHBIX 3aJjaHui He BhInosHeHo. Heobxonuma n1o-
MIOJIHUTENIbHAS CAMOCTOSITENIbHAs paboTa HaJl MaTepralioM Kypca.

0-4

OueHoYHBbIE cpeICTBA AJ POMEKYTOUYHOM aTTeCTALMN

Bonpocsl k 3xk3ameny

1. Crartuka kak pasaci TCOpeTI/I‘-ICCKOI\/'I MexaHuKku. OCHOBHEIC ITOHATHS CTaTUKH (paBHOBeCI/IC TC1a, CHU-
Ja, JJUHUA )I@flCTBI/ISI CHIJIBI, CUCTEMA CHUII, CBO60)IHOG TCJI0, SKBUBAJICHTHBIC CUCTEMBI CHIJI, paBHoz(eﬁ-
CTBYIOIIasA CUCTEMEI CUJI, YPABHOBCUICHHAA CUCTEMA CUJI, YPABHOBCIINBAIOIIAA CI/IJ'Ia). I[Be OCHOBHBIC

3aJa4y CTAaTUKU.
2. AKCHOMBI CTAaTHKH U UX CIIEACTBUSL.
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41.

42.
43.

[TonsiTrst HECBOOOAHOTO TeNa U CBsA3ei. Paz/enenne cuil Ha aKTUBHBIC CUIIBI U pEaKluil cBsi3eh. AK-
cruoma (TMpUHIKI) 0CBOOOXKaaeMocTH. OCHOBHBIC BHJIBI CBSI3EH M X PEAKIIUH.

Cucrema cxonsmuxcs cuwil. Teopema 0 paBHOJEHCTBYIOIIEH CUCTEMBI CXoIuXcs cui. ['eomerpuue-
CKHI M alireOpanyecKuii CriocoObl OIpeieTICHUsT PaBHOACHCTBYIOIICH.

VYciioBUSL paBHOBECHS CUCTEMBI cXozsmuxcs cuil. ['eomerpuueckas u anredpandeckast GOpMbl ycio-
BUIl pABHOBECHSI CUCTEMBI CXOJSAIINUXCS CUIL.

Teopema 0 paBHOBECUU TpeX HENapallIeNIbHbIX CHUIL.

CrioxeHue AByX napajieiabHbIX CUJL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

Teopembl 00 IKBUBAJIECHTHOCTHU U CJIOKEHUU Hap U UX CIIEJICTBUS.

. TeopeMa 0 pUBEACHUHN CUCTEMBI I1ap K IPOCTEUILIEMY BULY.

. YcioBUe paBHOBECHS CUCTEMBI Map.

. MOMEHT CHJIbl OTHOCUTEIBHO TOUYKH (KaK BEKTOP).

. B3auMocBsA3p MOMEHTA Tapbl ¥ MOMEHTOB CHJI ITapbl OTHOCUTENBHO IPOU3BOJIBHON TOUKH.

. Jlemma o napasuienbsHOM TiepeHoce cuiibl (Jiemma [lyaHco o MpuBeICHUH CUITBI K JAHHOMY LICHTPY).

. I[loHsiTHS TJ1aBHOTO BEKTOpa M IIABHOIO MOMEHTA CHUCTEMbI CUJI. AHAJUTHUYECKUN Crocod ompenere-

HUS TJIABHOT'O BEKTOPA U IJIABHOI'O MOMEHTA CUCTEMBI CHIL
OcHoBHas Teopema cTaTHkH (Teopema IlyaHco o mpuBeIeHUN CUCTEMBbI CHJI K IaHHOMY LIEHTPY).
YacTtHble ciyyau NpUBEIEHUS IPOU3BOJIBHON CUCTEMBI CUJI.

YcnoBus paBHOBECHSI TPOU3BOJIBHOM CUCTEMBI CHII (Teopema).

Teopema BapruHboHa 0 MOMEHTE PAaBHOJEHCTBYIOIEH CUCTEMbI CUJI OTHOCUTEIBHO TOUKH.

[TonsiTue nnockoi cucremsl cuil. [IpuBeneHne NpoU3BOIBHON INIOCKOW CUCTEMBI CHJI K IIPOCTEMILIEMY
Buy. OCHOBHBIE CBOMCTBA MJIOCKOM CUCTEMBI CHJI.

MoOMEHT cuIlbl OTHOCUTEIBHO TOUKH (Kak anreOpanyeckasi BEIMUMHA).

MowmeHT napsl (Kak ainredpanyeckasi BEJIMUNHA).

VYcioBust paBHOBECHS TPOU3BOJIBHOM IVIOCKON CUCTEMBI CHJI. Y PaBHEHHs PABHOBECHUS NIPOU3BOJIBHON
TUIOCKOW CHCTEMBI CHII (TpH (DOPMBI).

VYcioBue paBHOBecUs pblyara.

YciioBue yCTOMYMBOCTH TBEPAOTO TeIa MpU ONpOoKuasiBaHum. Koo duuueHT ycroitunBocTy.
ITonsiTvie TpeHUsl, BUIBI TPEHUS. 3AKOHBI TPEHUS CKOJIBKEHUS.

Peakuuu HenjeanbHbIX (IIEPOXOBATHIX) CBSA3EH. Yrou TpeHus. Konyc Tpenus.

PaBHOBecHuE npu HAIMYUK TPEHUS CKOJIBKEHUS.

Tpenune xauenus. PapHoBecre Ipy HaIMYUU TPEHUS KauyeHUSI.

IToHsiTHE MOMEHTA CUIIBI OTHOCUTEIBHO OCH.

B3aumocBsI3b MOMEHTA CUIJIBI OTHOCUTEIBHO OCH U MOMEHTA CUJIbl OTHOCUTENBHO TOYKH Ha 3TOW OCH.
AHaJIUTHYECKOE OIPEETICHUE TJIABHOTO BEKTOPA U TJIaBHOTO MOMEHTA NPOCTPAHCTBEHHON CHUCTEMBI
CHIL

YpaBHEHMS paBHOBECHS IPOU3BOJIBHON MPOCTPAHCTBEHHON CUCTEMBI CHIL.

Teopema BaprHbOHA O MOMEHTE PABHOAECUCTBYIOIIEH CUCTEMBI CUJI OTHOCUTEIIBHO OCH.

[TonsiTvie cucTeMbI NapaUIeIbHBIX CHJI. Teopema O paBHOAECHCTBYIOLIEH CUCTEMBI MAPAJUIEIbHBIX U
OJIMHAKOBO HANpaBJIEHHbBIX CUJI.

[ToHsATHE LIEHTpa cHCTEMBbl MapaylieNbHbIX cui (Teopema). PopMynbl IS BBIYUCICHUS KOOPAWHAT
LEHTPa CUCTEMBI TApaJLIETbHBIX CHIL.

PaBHOz€lcTBYIOIAs cui TskecTH TBepAoro tena. Ilonarue nentpa Tsbxkectu TBepaoro rtena. dopmy-
JIbI 7S BBIYUCIICHUS] KOOPJIMHAT IIEHTpa TSHKECTH Tena.

OnpezneneHre KOOPAMHAT LIEHTPA TSHKECTH OJHOPOJIHOTO TBEPIOro Tena (LEHTP TSKECTH o0beMa,
TIJIOIAH, JIMHUN).

Crioco0b! onpeeneHns MOJOKEHUs EHTPOB TSHKECTH Tesl (MHTEIpUpOBAHME, CUMMETpHs, pa3oue-
HUE, CITOCO0 OTPHUIIATETHLHBIX BECOB, SKCTIEPUMEHTAIBHBIN CITOCO0).

Kunemaruka Kak pasfen TEOpeTHUecKONM MeXaHUKH. OCHOBHBIE MOHATUS KMHEMATUKU (CUCTEMA OT-
cyeTra, TPAeKTOpHUs TOUKH, MPSIMOJIUHEIHOE U KPUBOJIMHEWHOE ABUKEHUSI TOUKH, PABHOMEPHOE U He-
pPaBHOMEPHOE JABMKEHHSI TOUKH, CKOPOCTh TOUKH, YCKOpEHHE TOUKH ). OCHOBHBIE 3a7auil KHHEMATHKH.
CrniocoObl 3a1aHus JBUKEHUS TOUKH: BEKTOPHBINA, KOOPAMHATHBIN, €CTECTBEHHBIH.

OmnpezneneHne CKOPOCTH M YCKOPEHHUSI TOUKH IPH BEKTOPHOM CIIOCO0€ 3ajaHNs ABHKEHHS.
OmnpeneneHne CKOPOCTH U YCKOPEHUSI TOUKU MTPU KOOPIAUHATHOM CIOCO0€ 3a/laHusl ABMXKECHUS.
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OmnpeneneHre CKOPOCTH M YCKOPEHHUsSI TOUKHU MPH €CTECTBEHHOM crioco0e 3aianust ABmxeHus. Ecre-
CTBEHHasl cHUcTeMa KOOpIMHAT (KacaTelbHasl, HOpMallb, OMHOPMalb U UX OPThI) U €CTECTBEHHBIN
TPEXI'PaHHUK (CONpPHUKACAIOLIAsACs, HOPMaJIbHAs U cIpsMIstonias miockoctn). LlenTp u paauyc kpu-
BHU3HBI TPACKTOPUHU.

Knaccugukarus IBIKEHUI TOYKH 10 €€ YCKOPEHUIM (TPSAMOIMHEHHOE, PSIMOJIIMHEIHOE paBHOMED-
HOE, NMPAMOJIMHENHOE PaBHOIIEPEMEHHOE, KPUBOJIMHENHOE, KPUBOJIMHEMHOE PABHOMEPHOE, KPUBOJIHU-
HEITHOE PaBHOIIEPEMEHHOE).

[locTynarenpHOE JBUKEHHME TBEPAOro Tena. Teopema O MOCTYNaTeJbHOM JIBHXKEHUM Tena. 3a/laHue
IIOCTYIATEJIbHOIO JBMUKEHUS Teja. Y paBHEHUE MOCTYIATEILHOTO IBUKECHMS TEIA.

BpamarenbHoe ABUKEHUE TBEPIOIO Tejla. YTOJ MOBOPOTA TeNla. 3a/laHue BpallaTeIbHOTO JBUKEHUS
Tea. Y paBHEHHUE BPAILATEIbHOIO JBUKEHUS TBEPAOrO Tela.

VYrnoBasi CKOPOCTh U YIJIOBOE YCKOpEeHHE Tena (Kak anreOpanyecKkue BEITUYHMHBI), COBEPILAIOIIETO
BpallaTeJIbHOE JBUKEHUE.

YacTHble ciayyau BpalaTEIbHOTO ABM)KEHUS Tena (paBHOMEPHOE M PABHOIEPEMEHHOE BPAILECHUE).
DopMyIIbl ISl BBIYUACIECHUS YTIIOBOM CKOPOCTH U yIJia IIOBOPOTA.

OrnpenenieHne CKOPOCTH M YCKOPEHUS TOUKH Tela, COBEPIIAIOIIET0 BpallaTesIbHOE JBUKEHUE.
IIceBIOBEKTOPHI YIVIOBOM CKOPOCTH M YTIIOBOTO YCKOPEHHSI Tea.

BekTopHble BbIpaXeHUs A1 CKOPOCTH, BPAILATEIBHOTO U HEHTPOCTPEMUTEIBHOTO YCKOPEHUN TOYKU
BpalIaroLIerocs Tena.

[Inockoe nBukeHue TBepAOro tena. CBONCTBA IIJIOCKOTO JABMXKEHHS. 3aJaHUE IUIOCKOrO JBUYKEHUS
Tena (MIOCKOW (UTYphI). YpaBHEHUsS IUIOCKOTO JBIIKCHHUS Tena (TUIoCKo# (urypsl). Paszmokenwue
JBUKEHHS MJIOCKON (PUTYpHI Ha TOCTYMATEIbHOE ABM)KEHHUE BMECTE C MOJIOCOM U BpPAIICHHE BOKPYT
IIOJIFOCA.

Teopema 0 CKOPOCTSIX TOUYEK MIIOCKON (UTYPHI U €€ CIIEeICTBUS.

[ToHsiTHE MTHOBEHHOTO LIEHTpPa CKOPOCTEM IUIOCKOM (UIYpbl M TE€OpeMa O €ro CyLIECTBOBAaHUM U
€IMHCTBEHHOCTHU.

[IpruMeHeHre MTHOBEHHOTO LIEHTPA CKOPOCTEN K ONPEIEIIEHUI0 CKOPOCTEH TOUYEK TIOCKON (HUTYPHI.
Pa3znuuHble ciyyan onpeaeneHus noj0KeH!s MTHOBEHHOTO LIEHTPa CKOPOCTEH.

Teopema 00 YCKOPEHHUSX TOUYCK TUIOCKOH (HUTYPHI.

[TonsiTie MrHOBEHHOTO 1IeHTpa yckopenuii (MLLY) mockoit ¢purypsr.

CrniocoObl onpeiesieHrss MTHOBEHHOTO IIEHTpa YCKOPEHUH TIIOCKON (PUTYpBHI.

Cdepuueckoe ABHKEHHE TBEPOTO Tena. YTibl Diiepa. YpaBHeHUs chepruecKoro ABHKEHHS.
MrHoBeHHas OCh BpallleHUs. Y paBHEHHE MTHOBEHHOW OCH BpAIlEHUs] TBEPJAOTO Teja MpHu chepude-
CKOM JBH)KEHHH. YTJIOBAst CKOPOCTh U YITIOBOE YCKOPEHUE TeIa.

Omnpenenenne CKOpocTed M YCKOpPEHHUH TOUYEK Tena MpHU cpepuyeckoMm JBHKeHUU. Pacnpenenenue
CKOpOCTEH TOYeK Teja MpHu chepuueckoM JBHKEeHUHU. [IpoeKkIu cKopoCcTH TOUKHU Tesla Ha OCH JeKap-
TOBBIX KOOpPAMHAT.

PaznoxeHue ABMKEHHsI CBOOOJHOTO TBEPAOTO Tejla Ha MOCTYNATeIbHOE ABM)KEHHE BMECTE C IMOJIIO-
COM M c(eprueckoe JBUKEHHE BOKPYT MoJtoca. YpaBHEHHUS JBUKEHHs cBoOOoaHOrO Tena. HezaBucu-
MOCTb BEKTOPOB YIJIOBOH CKOPOCTH M YIJIOBOTO YCKOPEHMsI CBOOOIHOTO TeJla OT BBIOOPA MOJIIOCA.
Omnpenenenne CKOpoCTeil U yCKOpEeHUi ToueK CBOOOAHOIO TBEPIOTO TeNa.

CrnoxHoe nBMKeHUe TOUKU. OTHOCUTENIbHOE, IEPEHOCHOE U a0COIIOTHOE JBM)KEHUS TOUKU. 3a/laHHe
CJI0’KHOTO JIBUYKEHUS TOUKH.

TeopeMa 0 CII0KEHUU CKOPOCTEM.

Teopema o crnoxenun yckopeHuid (treopema Kopumoinmca), kopuonucoBo yckopenue. Cirydan OTCyT-
CTBHSI KOPHOJIMCOBA YCKOPEHUS.

CrioxeHune nocTynaTeIbHbIX JBUKEHUN.

CrnoxeHue BpallleHUu# TBEPAOro Tela BOKPYT NapauleabHbIX ocell. [lapa Bpamenuit.

CrioxeHue BpallleHUi TBEPIOTO TENa BOKPYT MEPECEKAIOIINXCS OCEH.

CrnoxeHue nocTynareabHOro U BpalllaTelbHOIO ABM)KEHUH. BUHTOBOE IBHKEHME.

OOmmuit ciryqaii Clo>KeHus ABUKEHUN TBEPIOTO Tea.

JluHamuKa Kak pas3zien TEOpeTHUeCKON MexaHUKH. OCHOBHBIE MOHATUS ITUHAMHUKU (IIPOCTPAaHCTBO U
BpeMs1, MaTepUAIbHOE TEJO, CUJla, NHEPTHOCTh TeJla, Macca Teljla, MaTepruaibHasl TOYKA, CUCTEMA OT-
cyera).

3akonbl nuHamuku (["anunes-HptoToHa) mMarepuanbHO Touku. [loHSATHE MHEPUMATBEHOM CHUCTEMBI
OTCYeTa.



76. JIBe OCHOBHBIC 33/1a4 JTUHAMUKU TOYKH.

77. OCHOBHBIE BBl CUIL.

78. IuddepenunanbHble ypaBHEHUS TBUKEHUS CBOOOIHOM TOUYKH (B BEKTOPHOM, KOOPJMHATHON U ecTe-
CTBEHHOH (hopme).

79. Tlopsiiok pereHus TpsiIMOi 3a7a9u JUHAMHKY TOYKH.

80. Pemenue oOpaTHOM (OCHOBHOMW) 3a1a41 TUHAMUKH TOYKH ITPU TIPSIMOJIMHEHHOM JIBHYKEHUU.

81. Pemenue oOpaTHOI 3a1a4u AMHAMUKY TPU KPUBOJIMHEHHOM BUKEHUHU TOUKH.

82. HecBoOoHOE BMKEHHE MaTepuabHOM TOUKU. OCHOBHOE ypaBHEHUE TUHAMHUKHM HECBOOOAHOMN TOU-
KH. J[BUKEHHE TOUKH IO 3aJaHHOM HEMOJABUKHON KPUBOM.

83. OTHOocuTenbHOE BUXKEHHE TOUKH. [IoHATHE TEpeHOCHOH U KOPUOIMCOBOM CHII MHEPLIMM TOUKH.

84. Bnusinue Bpanienus 3eMiIM Ha paBHOBECHE U JIBI)KEHHUE TEIL.

85. CBoOOHBIE KOJIEOAHUS TOYKH.

86. CBoOoaHbIE KOJIEOaHHs TOUYKU TPU HATTMYUU TPEHHS CKOJIBKCHHUS.

87. CBoboaHble KoneOaHUs TOYKH IIPU JIMHEHHO-BA3KOM CONPOTHUBICHHUU. AINEPUOANYECKOE TBUKEHUE
TOYKH.

88. Beinyk1eHHbIE KOJIeOaHUsI TOUKH.

89. BeiHyX1eHHbIE KOJIeOaHUS TOUKH MPH HAJTHYUHM JTUHEHHO-BSI3KOTO CONPOTUBIICHUS Cpelbl. Anepro-
JTMYECKOE ABHKEHHE TOUKH.

90. ABnecnne OueHwmii. SIBIeHNE pe30HAHCA.

91. Mexanuueckas (MarepuaibHas) cucreMa. Knaccupukanus cuil, AEHCTBYIOUIMX HAa MEXaHHYECKYIO
cucremy. OCHOBHBIE CBOWCTBA BHYTPEHHUX CHIIL.

92. Tuddepennmanbuble ypaBHEHUS JIBUKCHHS MEXaHUUYECKON CHCTEMBI.

93. Macca Mexanndeckoil cucremsbl. LleHTp Macc Mexannueckol cucteMbl. DOpMyITBI At BEIYUCICHUS
KOOp/IMHAT LIEHTPa MAaCC CUCTEMBI.

94. MOMEHT MHEpIHH MEXaHWYECKOH CHUCTEMBI M TBEPJAOTO Tella OTHOCHUTENBHO OcH. Pannyc mHepuuu.
Bbruncienne MOMEHTOB HHEPLUHU MPOCTEHIINX Tell.

95. Teopema 0 MOMEHTaX UHEPIIMH OTHOCUTEIHLHO MapauIelbHBIX oceil (Teopema [tolirenca-1lreiinepa).

96. LlenTpoOexHbIE MOMEHTBHI HHEPLIMU. DIUIUIICOU UHEPLMHU. [ J1TaBHBIE OCH U IJIaBHbIE MOMEHTHI HHEP-
IUH.

97. BpluuciieHue MOMEHTa MHEPLMM TBEPJIOrO TeJla OTHOCUTENIBHO MPOU3BOJIbHON ocu. IloHsATHE O TeH-
30pe WHEPIUH.

98. TeopeMa 0 JABM)KEHUH LIEHTpa MacC MEXaHUUYeCcKol cuctembl. CleICTBHS, 3aKOH COXPAHEHUs BUKE-
HUS [IEHTpa Macc.

99. KonnyecTBo IBUKEHUSI MaTepUaIbHON TOUKH. DJIeMEHTapHbIA UMITYJIbC CHIIBL. VIMITy/bc MOCTOSIHHOM
U TIEpEMEHHOM CUJIBI 32 JAaHHBIN MPOMEXKYTOK BpeMeHHU. TeopeMa 00 UMIYJIbCe paBHOAEHCTBYIOIIEH.

100. Teopema 00 U3MEHEHNUHU KOJIMYECTBA ABMKEHHSI MaTEpUAIbHOM ToukH (B AuddepeHnnanbHoi U nH-
TerpajibHON hopme).

101. KonuuecTBO IBHXKEHHUS MEXaHMYECKOW cucTeMbl. Teopema 00 M3MEHEHMM KOJMYECTBA JBHKEHMS
MEXaHUYECKON cucTeMbl (B nuddepeHmanbHol 1 uHTerpagbHoil popme). CrencTBus, 3aK0H coOXpa-
HEHMsI KOJIMYECTBA IBUKEHHSI MEXaHUYECKOI CUCTEMBI.

102. MomeHT Kor4ecTBa IBHKSHHUS MaTePHATbHON TOUKH.

103. Teopema 06 U3MEHEHMH MOMEHTA KOJIMUYECTBA ABM)KEHUS MaTEpPUAIbHON TOUKH.

104. KuHeTHyecKrii MOMEHT MEXaHUYECKOH CHCTEMBI.

105. Teopema 00 M3MEHEHUH KHHETHMYECKOI'O MOMEHTAa MEXaHWYECKOW CHUCTEMbI (TeopeMa MOMEHTOB).
CrnencTBusl, 3aKOH COXpaHEHHsS] KHMHETHYECKOTO MOMEHTa MEXaHHUYECKOW CHCTEMBI, HEOOXOIMMEbIC
YCIIOBHS paBHOBECHS 000 MEXaHUYECKON CHUCTEMBI.

106. PaGoTa mMOCTOSIHHOM CHITBI Ha TIPSIMOJTMHEHHOM TTEpEMETIICHHH.

107. Pabota nepeMeHHOM cuibl (001MiA cirydait). Berunciaenne paboTsl uepe3 KpUBOJIMHEHHBIN HHTETpas
| pona.

108. DnemenTapHas pabota cuiibl. Beruucnenue paboTel yepe3 KpuBoaMHeHHbIN uHTerpai Il poxa.

109. Teopema o paboTe paBHOICHCTBYIOIICH.

110. PaboTa nmocTostHHOM cuibl TpeHus. Pabota cuiel TspkecT. PaboTa cuitbl ynpyroctu. DineMeHTapHbIe
CBe/IeHUs 00 UIeabHBIX CBs3sIX. PaboTa peakiuy naeaabHON CBSI3H.

111. MomHocts cuibl. KoadduumeHT nose3Horo AeWCTBUS MaIIMHBI.

112. Kunetnueckasi SHEprusi MaTepHaIbHON TOUKH. Teopema 00 M3MEHEHUN KHHETHYECKOH YHEPTUN Ma-
TepUanbHOM TOUKH (B IU(PepeHIIMaTIbLHON U HHTETPAIbHOM Gopme).



113. Kunernueckast SJHEprus MEXaHUYECKOH CUCTEMBI U CIIOCOOBI €€ BHIUMCIICHUSI.

114. BbluncieHue KHHETUUYECKON SHEPTHH TBEPAOIO Tella B PA3IMYHBIX CIIydasix ero JIBUKEHUSI.

115. PaGoTa 1 MOIIHOCTb CHJI, TPUJIOKEHHBIX K TBEPAOMY TEIy, PU MOCTYNATEIIbHOM U BpPaIlaTeIbHOM
JBUKCHUSIX.

116. PaboTa cui TSHKECTH MEXaHUYEeCKOW CUCTEMBI M TBEPAOTO Tea.

117. PabGota BHYTpEHHUX CHJI TBEPOTO TEa.

118. Teopema 00 M3MEHEHUN KMHETHYECKOW YHEPTUU MEXaHUYECKOH cucTeMbl. Teopema 00 M3MEHEHUH
KMHETUYEeCKOW Hepruu TBepaoro tena. Ciiydyail MeXaHHYECKON CHUCTEMbl C HE M3MEHSIOIIUMUCS CO
BpPEMEHEM HJICATTbHBIMU CBSI3SIMH.

119. TorenuuaneHas 3Heprus. BoruncieHne NOTEHIMATBHON SHEPTUU MEXaHUYECKOW CUCTEMBbI U TBEP-
JIOTO Tena.

120. 3akoH coxpaHeHUs MOTHOW MEXaHUYECKOI SHEPTUU CUCTEMBI.

121. Tuddepenunanbupie ypaBHEHHUS TOCTYNATEIBHOTO ABMKEHHS TBEPJIOTO TENA.

122. JIuddepennnanpsHoe ypaBHEHHE BpallaTeIbHOTO IBM)KCHHS TBEPIOTO Tea.

123. Tuddepenunanbubie ypaBHEHUS TNIOCKOTO ABMXKEHHS TBEPOTO Tea.

124, JInddepennmanbabie ypaBHEHUS cPepUUECKOro IBHKEHHS TBEPIOTO TEa.

125. Tuddepenumanbupie ypaBHEHUS ABIXKEHHSI CBOOOIHOTO TBEPIOTO Tea.

126. Cuna unepuuu marepuanbHoit Touku (o anamb6epy). LlentpoOexHas u KacaTenbHast COCTABISIO-
e cwibl nHepuu. [punmun Jlanambepa 1uist TOUKH.

127. Tpunun JlanamGepa 11 MEXaHUIECKON CUCTEMBI.

128. TlpuBeneHne cuil UHEPIMH MEXAaHHMUYECKOW CHCTEMbI (TJIaBHBIH BEKTOp W TJABHBIH MOMEHT CHII
WHEPLHUHA MEXaHUYECKON CHUCTEMBI).

129. TlpuBeaeHue U MHEPIUHU TBEPAOTO TeJa B PA3JIMYHBIX CIIydasiX €ro JIBUKCHUS.

130. [unamuueckue peakluu, JEHCTBYIONIME HA OCh Bpamatoierocs tena. Cinydaid BpalieHus: TBEPIOTro
TeJa BOKPYT €ro INIABHOW LIEHTPAJIbHOM OCH HHEPLMHU. Y PABHOBEIIMBAHNE BPAIIAIOIIUXCS TEIL.

131. OcHoBHBIE OHATHUSA U ONpeAeneHus: Teopun yaapa. OCHOBHOE ypaBHEHHUE Teopuu yaapa. Jomyiie-
HUS TEOPUH ylapa.

132. OOGuire TeopeMbl TEOpUH yapa.

133. Ynaap mapa o HEMoABIKHYIO MOBEPXHOCTH. KoadduimeHT BoccTaHOBICHHUS.

134. TIpsimoii neHTpanbHbIi yaap aByx ten. [IpenenbHbie cnydaun.

135. TloTepst KHHETHYECKOW PHEPTUH MPH HEYNIPYTOM yaape nByx Ten. Teopema Kapro.

136. VYnap no Teny, uMeroIEeMy HEMOABHKHYIO OCh BpatieHus. Llentp yaapa.

137. Ces3u u ux ypaBHeHus. Kiraccuduxanms cBszen.

138. Bo3moxHbIe (BUpPTyalbHbIE) MEpPEMEIIEHUs] TOJOHOMHOM cucTeMbl. Yucno creneHei cBoOOAbI ro-
JIOHOMHOU cucTeMsl. [IpuHIMI BO3MOXKHBIX EPEMEIIEHNMN.

139. IlpuHuun BO3MOKHBIX MEpEeMEILEHUH B ciTydae ABHXKEHHsI cucTeMbl. O0liee ypaBHEHUE JUHAMUKHY.

140. O6o0buIeHHbIE KOOPAUHATHI H 0000IIEHHBIE CKOPOCTH MEXaHHUYECKOW CHCTEMBI.

141. OGoOuiennsie cuibl. O0IIee ypaBHEHNE TMHAMUKH B 00OOIIEHHBIX CUIIaX.

142. YcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPIUHATAX.

143. OmnpeneneHune 060OIIEHHBIX CUIJI B CUCTEMAX C OJJHOU U ABYMS CTEHEHSIMH CBOOOIBI.

144. TuddepenumanbHble ypaBHEHUS IBUKEHUSI MEXaHUYECKON CHCTEMbI B 0000IIEHHBIX KOOpAMHATaX
(ypaBHenwus Jlarpanxa Broporo pona). Kunernueckuii moreHuai.

145. WHrerpan sHEpruu u MUKINYECKUE KOOPAUHATHI.

146. TlousTue 06 ycroitumBocTu paBHOBecus. OmnpeneneHne MOJI0KEeHUH paBHOBecUsl cucTteMbl. Kpure-
pPHH YCTOWYMBOCTH TTOJIOKEHUSI PABHOBECHUS CHCTEMBI.

147. Mansble cBOOOHBIE KOJI€OaHHUsI KOHCEPBATUBHOM CHUCTEMbI C OJJHOW CTENEHBIO CBOOOJIBI OKOJIO MO-
JIOKEHUSI yCTOWIMBOTO PaBHOBECHSI.

148. UccnenoBanue cBOOOIHBIX KOJIeOaHUH MEXaHHMYECKON CHCTEMBI C IBYMs CTETIEHSIMU CBOOOJIBI OKO-
JI0 TIOJIOKEHHUST YCTOWIMBOTO PaBHOBECHSI.

149. Mansle 3aTyxarouiye M BBIHY)XJICHHbIE KOJeOaHUs KOHCEPBATUBHOM CHCTEMBI C OJHOW CTENEHbIO
CBOOOTBI OKOJIO TIOJIOKEHUST YCTOWIHBOTO PaBHOBECHSI.

150. Marnsie cBOOOHBIE KONEOaHHsI KOHCEPBATUBHON CUCTEMBI C IBYMS CTETIEHSIMH CBOOOBI OKOJIO TO-
JIOKEHHUST yCTOWIMBOTO PaBHOBECHSI.

151. Mansble BBIHYX/I€HHBIE KOJIeOaHUSI KOHCEPBAaTUBHON CUCTEMBI C JIBYMs CTEHEHSIMHU CBOOOIbI OKOJIO
TIOJIOKEHHS YCTOWYMBOTO PABHOBECHSI.



Metoanyeckue ykazaHus /sl IpenogaBaTes

1. Ykazanus a1t npoBeACHUS JICKIUN

Ha miepBoii BBOJIHOM JIEKIIMK CIeNaTh 001Ut 0030p coaepKaHus Kypca U OTMETHTh HOBBIE METOJIbI
U TIOJXO/IbI K PEIICHUIO 33/1a4, pacCCMaTPUBAaEMBbIX B Kypce, TOBECTH /10 CTYyI€HTOB TpeOoBaHuUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

IIpu noAroToBKe K JEKIHMOHHBIM 3aHATHAM HEOOXOIMMO IIPOAYMaTh IIJIaH €ro NMPOBEJNEHHUS, COLEp-
’KaHWE BCTYMUTEIHHON, OCHOBHOHM M 3aKJIIOUUTENILHON YacTH JICKIIMH, 03HAKOMHUTHCSI C HOBUHKAMH y4e0-
HOW M METOIMYECKOH JIUTepaTypsl, MyOINKALUAMU [IEPUOIUYECKON I1€YaTH MO TeMe JIEKIIMOHHOIO 3aHsI-
THSA. YTOUHUTH IUIaH MPOBEIECHUS CEMUHAPCKOrO 3aHATHUSA 110 TeMe JieKIMU. lepen nznoxxenuem Texyiie-
ro JIEKLMOHHOIO MaTepHaja HallOMHUTb 00 OCHOBHBIX MTOTaX, JOCTUIHYTBIX Ha MPEIbIIYIIHUX JEKIUIX.
C 5T0i1 1enpio 3a71aTh HECKOJIBKO BOIPOCOB aYAUTOPUH U OCYIIECTBUTH BHIOOPOUHBIA KOHTPOJIb 3HAHUS
CTYICHTOB.

B xozxe nekuMoHHOro 3aHATHS IPENoAaBaTesb JODKEH Ha3BaTh TEMY, y4e€OHbIE BOIPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JONIOJIHUTEIBHON JIUTEPATYpPHI 110 TeME 3aHATHs. PackpbiBas
cojiepKaHue y4eOHBIX BOIPOCOB, aKIIEHTHPOBATh BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KaTErOpHUsX, sIBJIE-
HUSX U IIPOLECCax, OCOOEHHOCTAX UX NPOTEKaHus. PackpblBaTh CYIHOCTh M COJEpPXKAHHUE Pa3IMUHBIX
TOYEK 3PEHHUS M HAYYHBIX MMOJX00B K O0BSICHEHUIO T€X UM WHBIX SBJICHHUN U MPOLIECCOB.

Crnenyer apryMeHTUpOBAaHO OOOCHOBaTb COOCTBEHHYIO MO3ULMIO IO CIIOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauTts npumepsl. 3aaBaTh 0 X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHUE
BOIPOCHI ¥ CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MHM MBICIUTEIbHOMN 1€ATEIIbHOCTH
CTYJICHTOB, IIOBBILIEHUIO UX BHUMAHUS M MHTEpeca K MaTepuaiy JEeKIuH, ee coaepkanuto. Ilpernonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOI'O MaTepuaina, MoJ-
YepKUBaTh HEOOXOAWMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKECHHH M3y4aeMO#l TeMbl, 0c000
BbIJIEJISAsA, KaTeropuanbHblil anmapar. B 3akiouuTenbHOM 4yacTH JeKIUMH He0OXOAUMO COPMYJINPOBAThH
o0IIre BBIBOJBI 110 TEME, PACKPHIBAIOIINE COAEP)KaHUE BCEX BOIPOCOB, NOCTABICHHBIX B JeKIHH. O0b-
SBUTH IIJIaH OYEPEIHOTO NMPAKTUYECKOTO 3aHATHS, AaTh KPaTKUE PEKOMEHIAIMH 10 MTOATOTOBKE CTYIEH-
TOB K cemuHapy. Onpeaennutb MECTO U BpeMsi KOHCYJIbTAllMU CTYJEHTaM, MOKEIaBIIUM BBICTYIIMTh Ha
CeMUHape C JOKJIaaMu U pedepaTaMu.

Ha nocnenneii nekuuu yaenuTs BpeMs UIsi 0030pa Hanmbosiee BaXKHBIX IOJIOKEHHUH, pacCMOTPEH-
HBIX B Kypce.

2. YKka3zaHus 1715 NPOBEACHUS CEMUHAPCKUX (IPAKTUUECKUX ) 3aHATHH

YeTko 0003HAYUTH TEMY CEMHUHApA.

OO6cyauTh OCHOBHBIE MOHATHUS, CBI3aHHBIE C TEMOW CEMUHAapA.

B mpouecce pemenns 3a1a4 BECTH IUCKYCCHIO CO CTYAEHTAMU O NMPaBWJIBHOCTH NIPUMEHEHHUS TEO-
PETUYECKUX 3HAHUM.

OTMmeuathb CTYAEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIUX B PELICHNH 3a/1a4 U JUCKYCCHSX.

B koHI1le cemuHapa 3a7aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSITENIbHOW PabOThI CTYACHTOB

[To ycMoTpeHuio mpenoaaBarens 3a/JaHue Ha CaMOCTOSITENIbHYIO paboTy MOXKEeT ObITh MHIMBUIY-
aJIbHBIM W ()POHTAIIBHBIM.

[Ipn ucnonp30BaHMM MHIAMBUAYAIbHBIX 3aJaHUl TpeOoBaTh OT CTYJAEHTa NMUCHBMEHHBIH OTYET O
pojieTIaHHo paborTe.

[Ipn npuMmeHeHnn (PpPOHTATBHBIX 3aJlaHUN BECTH KOJUIEKTHBHBIE OOCY)KIIEHHUS CO CTYJIEHTaMH OC-
HOBHBIX TEOPETUYECKUX MTOJIOKEHUH.

C 1enpio KOHTPOJIS KauecTBa BHIMIOJHEHUSI CaMOCTOSITENIbHON paboThl TpeOoBaTh MHAMBHUAYaIb-
HBIE OTYETHI (JOMYCTUMO BMECTO NMHCBMEHHOIO OTYETa MPUMEHITh UHIMBUYyalbHbIE KOHTPOJIBHBIE BO-
MIPOCHI).

MeToanyeckue yKasaHus JJIs CTY/I€HTA

1. Yka3aHus 1715 NpoCIylInBaHus JEKIUN

[lepen HayaioM 3aHATUN BHUMAaTEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM NPOBENEHUS JIEKUUN U
CIIMCKOM PEKOMEH/I0BAaHHOM JIMTEPATYPBHI.

[Iepen nocemeHneM oYepeTHON JEKIIMA OCBEKUTH B TAMSATH OCHOBHBIE KOHIEIIIUN ITPOIIEHHOTO
panee marepuaina. [loqroToBuTs mpu HEOOXOAMMOCTH BOIIPOCHI IpenoiaBaTento. He Hajo onacarbes, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexkuun ocHOBHOE BHUMaHME CIEIyeT yIenaTh He GopMyaaM U MaTeMaTHYECKUM BBIKIIAIKaM,



a COAECPKAHUIO N3y4aeMbIX BOIIPOCOB, ONPEEIICHUSIM U [IOCTAHOBKAM 3ajau.

B nporecce n3ydeHus JNeKIMOHHOIO Kypca HEOOXOIUMO 0 BO3MO>KHOCTH 4acTO BO3BPALIATHCS K
OCHOBHBIM TIOHSTHSIM M METO/IaM pelIeHHs 3a1a4 (371eCh BO3MOKEH BbIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTORB).

JXenarenbHO UCIOIB30BaTh KOHCIIEKTHI JIEKLIUH, B KOTOPBIX MCIIONb3YETCs IPUHATAs IPENoiaBa-
TeJeM cucTeMa 0003HaueHUH.

Jst 6osee mopoOHOTo U3yUeHHsI Kypca clieayeT paboTarh ¢ peKOMEHI0BaHHBIMH JINTEPaTyPHbI-
MU UCTOYHUKAMH U BHOBb MOSIBJISIOLIMMUCS UCTOUHUKAMH.

2. YKa3aHus 1715 y4acTUs B CEMUHAPCKUX (IIPaKTUUECKHX ) 3aHATUAX

Ilepen nocenieHreM ceMuHapa yACHUTb TEMY CEMUHApa U CaMOCTOSATENILHO U3YUUTh CBA3AHHBIC C
Hel TOHATHUS U METO/bI PELLEHUS 3aau.

Ilepen pemeHreM 3a1a4y akKTUBHO y4acTBOBaTh B OOCYXKACHUHU C IPENOJaBaTeIeM OCHOBHBIX I10-
HSATUH, CBSI3aHHBIX C TEMOI CEMUHapa.

B npouecce pemenust 3ajad BECTU TUCKYCCUIO C IIPENOIaBaTeNeM O IPABUIBHOCTH IPUMEHEHHUS
METOJIOB UX PELIEHUS.

ITo BO3MOXXHOCTH CaMOCTOATENBHO JOBOJUTH PEIIEHUE MpeAIaracMblxX 3a/1ad 10 OKOHYATEIbHOTO
UTOrA.

B koH1ie cemrHapa npu He0OX0AUMOCTH BBIICHUTD Y IIPEIO1aBaTeNsl HESICHbIE BOIIPOCHI.

OcHOBHBIE pe3y/bTaThl BHIIIOJIHEHUS Pa00OTHI HEOOXOAMMO pacIeyarars.

3.Yka3zaHus JUIsl BBITOJIHEHUS] CaMOCTOSITEIbHON paboThI

[TonyunTs y mpernoaaBarens 3aJlaHUE U CIMCOK PEKOMEHJO0BaHHON suTeparyphl. M3yuenue Teo-
PETUYECKUX BOIPOCOB CJENyET HNPOBOJUTH IO BO3MOXKHOCTH CAMOCTOSITEIBHO, HO IPHU 3aTPyIHEHMSIX
o0pamaThkCs K IPeroaaBaTerio.

[ToaroTOBUTH MMCEMEHHBIN OTUET O MPOJIEIaHHON padoTe.

[Ipu BBIMONHEHUN (POHTANBHBIX 33JaHUN N0 YCMOTPEHHIO MpernojaBarens paboTa MOKeT OBITh
OlLleHEHa 0e3 MUCbMEHHOI0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPH YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

OueHuBaHue CTYJIEHTA HA JKk3aMeHe N0 aucuumiute «TeopeTrnueckass MeXaHUKa»:

banabl
(uToroBoi OcBoenne
N . . TpeGoBanus k 3HAHUAM
PEUTHHIOBON | KOMIeTeH Ui
OLIEHKH)
100-85 [IponBunyThIii | OTBETHI HA TIOCTaBJICHHBIE BOMPOCHI  TOJHBIE, YETKUE W
YPOBEHb pasBepHyTble. PemeHuss 3amady  JIOTUYHBI, JOKa3aTelIbHBI U
JNEMOHCTPUPYIOT ~aHAJUTUYECKHE W TBOPYECKHE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennnii JlaroTcst mosiHBIE OTBETHI HA IOCTaBJIEHHBIE BOIpOCHL. [lokazano
YPOBEHb YMEHHUE BbLIENATh NPUUYMHHO-CIIEACTBEHHbIE CBsA3U. [Ipu perieHun
3a7ad JIONMyIICHBl HE3HAYUTENbHBbIE OIIMUOKH, WCIIPABICHHBIE C
MOMOIIBIO «HABOJISIINX» BOMPOCOB NMPEMOAABATEISL.
69-60 basosbiit OTBeTel Ha BONPOCH W  PEIICHUS IIOCTaBJICHHBIX  3a1ay
YPOBEHb HEI0CTaTOYHO TosiHble. JIoruka u mocsaeoBaTelbHOCTh B PELICHUN
3a]]ad IMEIOT HapymeHus. B oTBeTax OTCYyTCTBYIOT BBIBOJIBI.

Crynent, nonyuanBimii MmeHee 60% OT MakcUManbHOTO Oaljia 3a pa3en AUCIHUIUIMHBI WIH TPO-
MEXYTOUHYIO aTTEeCTAIMI0, CAUTACTCS HEATTECTOBAHHBIM 0 JAHHOW AMCIUILIHHE.

Y4eOHo-MeTOoAMYeCKOE U MH(OPMAITMOHHOE o0ecredeHne Y4eOHOH TUCHMIINHBI
OcHOBHas uTeparypa:
1. JJoponun, ®@.A. Teoperuueckas Mmexanuka: yue6. nocooue / ®.A. JlopoHuH. — DJIEKTPOH. JaH.
— Camnkrt-IlerepOypr: Jlanb, 2018. — 480 c. — Pexxum mocryma: https://e.lanbook.com/book/101840 .
2. XamsnsiineH, B. A. Teopetnueckas MmexaHuka : yaueoHoe nocodue / B. A. Xamsansitnen. — 3-e
W31, — Kemeposo : KysI'TY VMEHH T.D. I'opbauesa, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1
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3. SkoBenko, I'. H. KpaTkuii kypc Teopernueckoil MmexaHuku : yueOHoe nocooue / I'. H. SIkoBen-
KO. —  b-e U3/ —  Mockaa : JlaGopaTopust ~ 3HAHUH, 2020. — 119
c. https://e.lanbook.com/reader/book/135499/#1

4. JlueBckuii, B.A. Teoperndeckas mexanuka. COOpHHK 3amanuii: YueOHoe mocobue: yued. mo-
cobue / B.A. lueBckuii, 1.A. MainpimeBa. — DnektpoH. gan. — Cankr-IlerepOypr: Jlanp, 2018. — 192
c. — Pexum mocryma: https://e.lanbook.com/book/98236 .

JlononHuTenpHAs IUTEPATYpA:

5. Memepckuii, . B. 3amaun mo teopeTrudeckoil MexaHuke : ydebnoe mocodue / . B. Memep-
ckuil ; mox penakuuei B. A. [lanemoBa, 1. P. Mepkuna. — 52-e uzn., crep. — Cankr-IletepOypr : Jlansb,
2019. — 448 c. Pexxum goctyna: https://e.lanbook.com/reader/book/115729/#440

6. Aramun, B. I'. Mexanuka. TeopeTnueckas MexaHuka : yueOHoe nocobue / B. I'. Aranun. —
Hoocubupck : HI'TY, 2017. — 108 c. https://e.lanbook.com/reader/book/118427/#1

7. Ilpaconos, C. I'. Mexanuka. Teopernueckas mexanuka : yueoHoe mocobue / C. I'. IIpaconos.
— Toapsartu : TI'Y, 2019. — 99 ¢. https://e.lanbook.com/reader/book/139662/#1

8. beprses, B. JI. Teoperuueckass u aHaTUTHYECKash MEXaHHUKA. Y 4eOHO-UCCIIEAOBATEIbCKAs pa-
6orta cryaeHToB : yuyeOHoe mocobue / B. JI. beptses, B. C. Pyunnckuii. — Cankr-IlerepOypr : Jlansp,
2019. — 424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecnieuenue u MHTEpHET-pECypChl:

1. Teopernueckass MexaHUKa. DJIEKTPOHHBIM Y4eOHbIN Kypc [UIsl CTYAEHTOB OYHOM W 3a04YHOU
dopm obyuenus / Coct. Kapumon U. — Pexxum nocryna: http://www.teoretmeh.ru/

2. O6pa3oBanue n Mmexanuka. O6pazoparenbHsbiii caiiT / Coct. Kocunpin A.1O. — Pexxum nocryna:
http://www.emomi.com/

MartepuanbHO-TEXHH4YECKOe o0ecriedeHre y4eOHOM JUCHUIIMHBI

JIeKIIMOHHBIE 3aHATUS TPOBOJATCS B y4eOHOW aynuTOpuH, O0OOPYIOBAaHHOW BHAECOMPOECKTOPOM,
9KpaHOM, IEPCOHAJIBHBIM KOMIIBIOTEPOM U JUHAMHUKAMHU.

[IpakTuueckue 3aHATUS IPOBOJATCS B ayAUTOPHUH, B KOTOPOM uMeeTcss Habop HarsAHbIX N0coOuit
(KpHBOILMITHO-TION3YHHBIH MEXaHW3M, KPHBOIIMIIHO-KOPOMBICIOBBIA YEThIPEXIIAPHUPHBIA MEXaHU3M,
KPUBOIIMITHO-KYJIUCHBIA MEXaHU3M, 3yOUaThlii MEXaHU3M C LWJINHIAPUYECKUMU KOJIECaMH, 3y0uaThlil Me-
XaHU3M C KOHMYECKMMHU KOJIeCAMH, IUIAHETAapHbIN 3yOuaThlii MEXaHU3M, BUHTOBOH TuddepeHaabHbIi
MEXaHM3M, KyJIauKOBBI MEXaHU3M.

Jlist caMOCTOATENIbHOM paboThl 00y4aroImuXcst UMEIOTCS CIelMaIn3upOBaHHbIE MTOMENIeHUs, 000-
pyJIOBaHHbIE NEPCOHAIBHBIMU KOMIBIOTEPAMHU C BBIX0J0M B MHTEpHET M C OCTYNOM K 3JE€KTPOHHO-
OUOINOTEYHOH cHucTeMe, NEKTPOHHONW OMONMOTEKe M 3IEKTPOHHONW MH(POPMALMOHHO-00pa30BaTeIbHOM
cpele By3a, a TakKe K APyruM OUOIMOTeUHBIM (hOHIaM.

[IporpamMma coctaBiena B coorBercTBuu ¢ TpedboBanusimu OC HUAY MUOU u yyeOHbIM M1aHOM
OCHOBHOI1 00pa30BaTeNbHOM MPOrpaMMBbI.

Pabouyto nporpammy coctasui npod. H.M. UepHora

Peuensent: nou. JI.B. bapanosckas

[Iporpamma onobpena na 3acenanuu Y MKH 08.03.01 «CtpoutenbcTBoy.

[Ipencenarens yuebHO-MeTOqUUECKON Komuccuu Menannu B.M.
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