banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
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@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
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PABOYASA ITPOT'PAMMA
0 AUCHUILINHE « TeopeTnyeckass MEXaHUKa

HanpasieHusi HOATOTOBKHU
«13.03.01 TennosHepreTrka u TEIMJIOTEXHUKA
OcHoBHas npodeccuoHaIbHAA 00pa3oBaTe/IbHAs NPOrpaMMa

«HpOMBIIHJ'ICHHaH TCINNIOOHECPTCTHUKA»

KBanuduxkauus BbINTYCKHUKA
bakamasp

®opma 00y4eHust
3aouHas

bamakoBo



Ileab ocBOEHHS UCHUIUVIMHBI — OCBOEHHE OOYYAIOIIMMHUCA HEOOXOAMMOro 0o0BeMa
(GyHIaMEHTAIBHBIX 3HAHUH O MEXaHWYECKOM B3aMMOJICHCTBHH, PABHOBECHH M JIBIDKCHUH MaTEPHAIBHBIX

TECII.

TeopeTquCKaﬂ MEXaHHUKa SABJIICTCA HE TOJIBKO HHCHHHHHHOﬁ, z[afomeﬁ er'IY6J'IeHHBIC 3HaHUA O
IIpupoac, HO TAKKC BOCIHUTBIBACT Y o6y11a101111/1xc>1 TBOPYECKHUEC HABBIKU B INIOCTPOCHHUHU MATEMATHUYCCKUX

MOJIeTIe MPUPOJHBIX U TEXHUYECKUX IMPOIECCOB, COMEHCTBYET BBIPAOOTKE CIIOCOOHOCTEW K JOTHYECKHUM

BBIBOZIAM M HaYYHBIM 000O0IICHUIM, HEOOXOAMMBIM JUIsl PELICHUs TPOPEeCCHOHATIBHBIX 3ajay.

Mecto pucuuiiuHbl B ctpykrype OOII BO

I/IsyquI/Ie JUCHUITIINHBI «TeopeTI/I"ICCKaH MEXaHHKa» Tpe6yeT OCHOBHBIX KOMHGTCHHHﬁ, 3HaHPII>i,

YMCHI/Iﬁ 1 HAaBBIKOB o6yqa}0meroc;l 10 AMCHUIIIIMHAM

- «Maremarukay, «®@usuka», «MHxeHepHas rpapuka.

B XO0J€ U3yUCHUA TCOpCTH'—IGCKOfI MCXaHUKH 06y‘l3.IOHIPII>iCH MoJIy4acT 3HaHUA, YMCHHUA U HABBIKU JJIA

YCIICHIHOT'O U3YUCHUS CIICAYIOIINX JUCHUITIINH ((MexaHI/IKa»; «Pu3uka CIicnuaJbHasg».

Komnerenuuu oOy4amomierocsi, ¢gopmupyemMble B pe3yJabTarTe OCBOCHHUSA
JUCIUIIINHbBI
B mporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYIeHTa POPMHUPYIOTCS CIIEIYIOIINe KOMIETCHIINN:
YHUBEpPCAIbHBIE
Kon
HanmenoBanue
KOMIIETE Nuaukatopsl JOCTHXEHUS KOMITETCHITUN
KOMIIETEHIIUUA
HIIUHA
VKE-1 Cnoco0€eH UCII0Ib30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

3HaHUA
C€CTCCTBCHHOHAYYHBIX
AUCHUILUINH, TIPUMCHSATH
METOAbI MATEMATHYCCKOT'O
aHaJIM3a U MOACIIMPOBAHMA,
TECOPCTUYICCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAHUA B
IIOCTABJICHHBIX 3agadax

JUCHHUITIIINH, METOABI MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOJEIUPOBAHHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIILHOTO
HCCIICTOBaHUS

V-VKE-1 ymeTs: uCnonp30BaTh MaTeMaTUYECKHUE METOIBI B
TCXHUYCCKHUX HpI/IJ'IO)KeHI/IﬂX, paCCLII/ITI)IBaTI) OCHOBHBIC
YHUCJIOBBIE XapAKTEPUCTUKH CIIyYalHbIX BEJIUYUH, PELIATh
OCHOBHBIEC 33J]Ja41 MAaTEMaTUYECKOM CTaTUCTUKU; PEIIaTh
TUIOBBIE PACUETHBIE 3a1a4U

B-VKE-1 Bnagers: MeTOgaMH MaTEMAaTHUECKOTO aHAIM3a U
MOJEIUPOBAHUS; METOJJAMH PELLICHUS 3a/1a4 aHAJIN3a U pacyera
XapaKTepI/ICTI/IK (1)I/I3I/I‘ICCKI/IX CHUCTEM, OCHOBHBIMH HpI/IeMaMI/I
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX, METOIaMU PabOTHI C
MPHUKIaJHBIMHA IPOrPAMMHBIMH POAYKTaMHU

obmenpodeccuoHaIbHbIe

METOJbI aHaJIn3a U

U OKCIICPUMCHTAJIBHOT'O

COOTBETCTBYIOUINH (hPU3HUKO-
MaTeMaTU4YECKUi anmnapar,

MOACIIMPOBAHUS, TCOPETUUCCKOTO

HCCIIEIOBAHUS [IPU PELICHUU
npodeccnoHaNbHBIX 33724

Kon

KOMITETEHII HanmMeHnoBaHme KOMIETEHITUN NHaukaTophl TOCTHKEHUS KOMITETCHIIUH
uu

OIlK-3 CniocobeH MpuMeHsITh 3-OI1K-3 3HaTh: OCHOBHBIC MaTeMaTHICCKHE

MPUIOKEHUS U GUBNYECKUE 3aKOHBI, SIBIICHHS U
MIPOIIECCHI, HA KOTOPBIX OCHOBAHBI MPUHIIUITBI JCHCTBUS
00BEKTOB IPO(eCCUOHATIFHON JeSTEIbHOCTH, a TaKXKe
anmnapar TeOpeTHYECKOro U

AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS

V-OIIK-3 YMeTh: IpUMEHSTh OCHOBHBIC 3aKOHBI
MaTEeMaTHKH, PU3UKU U TEXHUYECKUX HAYK MPU
MOJIETTMPOBAHUH TEXHOJOTHYECKUX MPOIIECCOB




3aga4

B-OIIK-3 Brnajers: MaTeMaTHYECKUM anmnapaToMm,
METOJaMH TEOPETUUYECKOTO U IKCIIEPUMEHTAIILHOTO
MCCJICIOBAHMS TIPH PEIICHUHU PO(eCCHOHATBHBIX

3anaq1/1 BOCIIUTAHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHUA ITNCHUIIJINHBI
B Imponecce OCBOCHUA ,Z[aHHofI JAUCHUILIMHBL pCaIM3YIOTCA CICAYIOIINEC 3ada4l BOCIIMTaHUA:

HanpasJiienue Co3nanmue ycJioBuii, Hcnosab3oBanue BoBieuenue B
/uesm ofecneynBarOIUX BOCIUTATEIbHOIO PA3HOIIAHOBYIO
NMOTEeHI[HAJIA y4eOHOH BHeY4eOHYI0
AUCHUTLTHHBI NeSTeJIbHOCTh

[Ipodeccuona | - popmupoBanue Hcnons3zoBanue 1.Opranu3zaius Hay4yHO-

JIbHOE U | KYJIbTYPBI BOCIIMTATEIILHOIO NPaKTUICCKUX

TPYIOBOE HCCIICIOBATEIBLCKON | MOTEHIMAJIA TUCIIUTLTHH KOH(EPEHLIHii 1 BCTped ¢

BOCIIUTAHHE HMHXEHEPHOM npodeccnoHaTbHOTO MOTYJIS BEAYLIMI CTICHHATTCTAMH

nestenbHocTH (B16)

it hopMHUpOBaAHUS
MHXEHEPHOT'O MBIIIJICHUS U
HWHXEHEPHOU KYJIbTYpHI 32
CUET MPAKTUYECKNX
CTYJEHYECKHX UCCIICTOBAHHM
COBpPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOM J1eATeTbHOCTH
CTYJICHTOB 110 pa3paboTKe U
ONTUMHU3ALNH
TE€XHOJOTMYECKHUX CUCTEM,
CBA3aHHOM C pelICHUEM
peanbHbIX
IIPOU3BOJICTBEHHBIX 3a7a4;
IIPOXOKICHMS Uepe3
pa3Ho0Opa3HbIe UTPOBBIE,
TBOpYECKHE, (pecTUBAIbHBIE
(dhopmbl, TpeOyrolIe aHamu3a
CJIOKHOT'O O0BEKTA,
[TOCTAHOBKH OTHOCUTEIIBHO
HETO MpeoOpa3oBaTEeIbHBIX
3a/1a4 AJi1 UX ONTUMAIbHOTO
pelIeHus.

HMPEANPUATHI TOpPOJa U
BETEpaHaMU aTOMHOM
OTpACIIH.

2. Opranuzanus u
MIPOBEACHUE MPEIMETHBIX
OJINMITMAJ] U YYaCTHE B
KOHKYypcax

PO eCCHOHAIBHOTO
MacCTEpCTBA.

3.VuacTre B €KEeroaHbIX
aKIMIX CTYICHYECKHX
CTPOUTEBHBIX OTPSJIOB




Crpykrypa u coaepkaHue y4eOHOM TUCIUTIIHHBI
JlucuuiuiiHa Tpenojaercss cTyaeHtam B 3-oM cemectpe. OOmas TpyIOeMKOCTh JUCHUIUINHBI
COCTaBIISIET 4 3aUeTHBIX eNUHMIIBI, 144 ak. yaca.

Kanenaapublid mian

Bujb! yueoHoi 0 =
NEATeJTbHOCTH = 2 é -
=) 3
gac. =
= = | (acy E% S E §
%)
% = | 2 HaumeHoBaHmne 2 5 E 3 5 &
= | & | 5| pasgena/TeMmbl QMCHHILIHHBI | E g g O < § = 0
2| 5|2 S| E|E|E|= & =
;‘5 O | & § (@)
B8 =
®| &
==
1 CTATUKA YOI 20
1 1 OcHoOBHbIC TOHSTHSA H| 2 | - |- | - | 2
AKCHOMBI CTaTHKH.
1 2 Cucrema cxomsmuxcs| 6 |05 | -] - |55
CHIL
2 3 |Teopus nmap cui. 4 105(-1]-135
2 [TpuBenenne cucremsr cwn k| 4 |05 - - |35
HEHTPY. Y CIIOBHSI PABHOBECHSL.
3 5 |IDliockas cucteMa CHiL 7105|-12145
3 6 |Tpenue. 3| -1-|-1|3
4 7 [IlpoctpanctBeHHas cuctemacui. | (| - |[-| - | 7
4 8 |LleHTp TsKecTH. 41 - |--14
2 KUHEMATUKA Y02 20
5 9 |KuneMarTHKa TOYKH. 5 -111]3
6 10 |IIpocreiimme aBwxenus tBepgoro| 5 | 1 | -| 1 | 4
Tena.
7 11 |[Tnockoe mBwkeHue TBepaoro Tena. | 11| 2 | - | - | 9
7 12 |Cdepuueckoe nsmxenue tBeproro| 3 | - |- | - | 3
tena.  JIBmwkeHue  CBOOOIHOTO
TBEP/OTO Tena.
8 13 |CnoxxHoe ABM)KEHHE TOUYKH. 70 -1-1-17
9 14 |CnoxxHoe BYKeHue TBepporoTena. | 6 | - |- | - | 6
3 JTUHAMHUKA YO3 20
10 15 |BBegenne B auHaMuKy. 3akoHel| 2 | - |- | - | 2
JTUHAMUKH.
10 16 |Auddepenumansupie  ypaBHeHus| 55|05 | - | 2 | 3
JIBIDKEHHS CBOOOIHOM TOYKH.
11 17 |HecBoOognoe wu ortHOcUTenbHOE| 6 | - |- | - | 6
JIBUKCHHS TOUKH.
12 18 |[IpsimonmHeiHbIE konebGanus| 7 | - |[-| - |7
TOYKH.
13 19 Beenenue B JTUHAMUKY
MEXaHUYECKOMH cucTteMbl.| 6 | - |- | - | 6

I'eomerpus macc.

13 20 |Teopema o ABWKEHWM IIeHTpa macc| 2 | - |- | - | 2




CUCTEMBI.

14 21 |Teopembl 00 u3menennu| 3,5/ 05| - | - | 4
KOJIMYECTBA JIBIDKEHUS
MaTepUaIbHOU TOUYKH U CUCTEMBI.
14 22 |Teopembl 00 m3menenuu momenta| 3,5/ 05| -| - | 3
KOJIMNYECTBA JIBIDKEHUS
MaTepUAIBHOMN TOYKH 51
KUHETHYECKOr 0 MOMEHTA
MEXAaHUYECKOU CUCTEMEL.
15 23 |Teopema 00 n3menenun| 6,505 - |2 | 4
KHHETUYECKOW SHEPIUU.
16 24 |IIpunoxxenne oOmMX TeopeM k| 6 | - |- | - | 6
JTUHAMUKE TBEPJOTO Tea.
16 25 |[Ipuanun  Jlamambepa. Meton| 2 | - |- | - | 2
KUHETOCTATUKU.
16 26 |DnemeHTapHas TeOpHs yAapa. 2| - |-|1-12
17 27 |[IpuHunn BO3MOXHBIX| 7 | - |- | - | 7
IIepEMEIICHUN.
17 28 |O0uiee ypaBHEHHE TUHAMUKH. 2 | - |-]-12
18 29 \Muddepenuumanbupie ypaBHeHus| 7 | - |- | - | 7
JIBAYKEHUS CHCTEMBI B
0000IICHHBIX KOOPIMHATAX.
18 30 [Mausle koire0aHusI CHCTEMEL OKOJIO| 2 | - |- | - | 2
[IOJIOKEHUS YCTONYHMBOTO
paBHOBECHSI.
DK3aMeH 40
144
HUTOT O /4 6 | -|8/4(130 100
Conep:kaHue JJeKIMOHHOTO Kypca
Yu4edHo-
Tema JIeKIHH. Bcero METOaHUYEC
Bonpocsl, oTpadaTbiBaemMble HA JIEKIUHU YacoB |Koe o0ecrnedyeHue
Cucrema cxomsimuxesi cumil. [eomerpudeckuii u aHanutudeckuid| 0,5
CIIOCOOBI  CIIOKEHWs CWiI. IlOHSITHE CHCTEMBI CXOIAIIMXCS CHIL
IIpuBeneHne cUCTEMBI CXOAAIMXCS CUJI K PABHOJCUCTBYIOMICH. Y CIIOBUS 1236
PaBHOBECHSI CHUCTEMbI CXOIAIIMXCS Chl. CTaTMYECKH OIpPEACICHHbIE U e
CTaTUYEeCKH HEONpeAeNeHHbIE 3aqaud. TeopeMa O paBHOBECHH Tpex
HeTapaJUIeIbHBIX CHIL.
Teopusi nmap cui. CroxxeHue ABYX HapauiedbHBIX cwl (npuBenenue k| 0,5 1,2,3,6

paBHOelcTBYOIIEN). [Tapa cuii. MoMmeHT napsl (kak BeKTop). MoMeHT
CHJIBI OTHOCHUTENIBHO LIEHTpa (KaK BEKTOp). B3anmocBsa3s MOMEHTa napbl
1 MOMEHTOB CHUJI Iapbl OTHOCHUTEIBHO IIPOU3BOJIBHON TOYKHU. TeopeMsbl
00 PKBHMBAJIEHTHOCTU M CIIOKEHHUU Nap W ux ciaenctsus. llpusenenue
IIPOU3BOJIBHOM CHUCTEMBI Iap K MPOCTEHIIEMY BHIYy. YCIOBUSA
PaBHOBECHS CUCTEMBI ITap.




IIpuBenenne cucreMbl CHJI K LEHTPY. Y CJI0BHS paBHOBecHsi. Jlemma
0 TapajyielbHOM TmiepeHoce cuibl. [loHsATHE TIaBHOrO BEKTOpa u
[JIaBHOT'O MOMEHTa CUCTeMbl ciil. OCHOBHAs TeOpeMa CTaTHKH (TeopeMa
[lyanco o mnpuBeIEHUU TMPOU3BOJBLHON CHUCTEMbl CHJI K JIaHHOMY
neHTpy). YacTtHble ciy4au NpHUBEIEHUS CHCTEMBbl CHII. Y CJIOBUS
paBHOBECHs TNPOU3BOJIBHOM cucTeMbl cuil. Teopema Bapunbona o
MOMEHTE PaBHOJAEHCTBYIOIIECH.

0,5

1,2,3,6

Ilnockasi cucrema cuia. MOMEHT CHIIBI OTHOCUTENIBHO TOUYKH (Kak
anreOpanyeckass BenuurMHa). MoOMEHT mapel (Kak anreOpandeckas
BennuKHA). [IpuBeneHue miI0CKoi CUCTEMBI CHII K IIPOCTEHIIIEMY BUIY.
VYcenoBusi paBHOBECUS IUIOCKOM CHCTEMBI CHII. Y PaBHEHHUs PaBHOBECUS
IPOM3BOJILHOM IUIOCKOW cucTeMbl cuil (Tpu ¢opMsel). Cratndecku
OIPEEIUMBIE U CTaTUYECKU HEOIPENEIUMBIE CUCTEMBI TEI. Y CIOBUSA
paBHOBECHsI pblyara. YCTOMYMBOCTb Tejla IPU  OIPOKHBIBAaHUH,
K03 PHUIMEHT YyCTOMIUBOCTH.

0,5

1,2,3,6

Kunematuka Ttouku. Ilpeamer u 3amaum kuHematuku. CrocoObl
3agaHus JABWKEHUS Toukd. CKOpOCTh M YCKOPEHHE TOYKH IIpH
BEKTOPHOM cItocobe 3amaHus ABKEHHs. ['omorpad CKOpPOCTH TOUKH.
CKOpOCTh M YCKOPEHHE TOYKU IMPH KOOPIMHATHOM CIOCOOE 3ajaHus
JIBUXKEHUS (B JIEKapTOBBIX KOOpAMHATax). EcTecTBEHHBIN TpeXrpaHHUK,
€CTECTBEHHBIE KOOpIWHATHbIE oOcU. LIeHTp W paguyc KpHBH3HBI
TpaekTopuu. CKOpOCTh U YCKOPEHHE TOYKHU MPH €CTECTBEHHOM CIIOCc0o0e
3a1aHUs BYDKCHUS.

1,2,3,6

IIpocreiimme nBukeHUs1 TBepAoro tenaa. [loctynatensHoe ABHXKEHHE
TBepaoro tena. Teopema O MOCTYNATENIbHOM JBM)KEHUH. YPaBHEHUS
HOCTYNATEeNbHOIO ABMXKEHMsI TBEpJOro Tena. BpamaTtenbHoe ABUKEHHE
TBEP/OTO TeJla BOKPYT HEMOJBMKHON OCHU. YpaBHEHME BpaIlaTeIbHOTO
JBIDKEHUS Tenla. YTJOBas CKOPOCTh M YIJIOBOE YCKOpEeHHEe Tena (Kak
anredpanveckue BelUYUHBI). CKOPOCTh M YCKOPEHHE TOYKH TBEPIOIrO
T€Ja, BPAILAIOIIErocs BOKPYI HEMOJIBMKHOW ocH. BekTopsl yrioBoi
CKOPOCTHM U YIJIOBOTO YCKOpPEHHUsSl Teia. BeKTOpHble BbIpaykeHUs
OKPYXXKHOH CKOpPOCTH, BpAIaTEJIbHOTO M  LEHTPOCTPEMHUTEIBHOIO
YCKOPEHUH.

1,2,3,6

Il1ockoe nBUKEHHE TBEPAOIO TeJa.

CBolicTBa IJIOCKOTO JIBWJKEHUS. YPABHEHMs JIBWIJKEHUS IIJIOCKOU
¢urypsl. Pa3znoxeHue IJIOCKOrO JIBUXKEHUS Ha IOCTYHaTeJIbHOE
JBHKEHHE BMECTE C IIOJIIOCOM M BpalleHUuE BOKPYT Ioitoca. Teopema o
CKOPOCTSIX TOYEK IJIOCKON (GUTrypel u €€ cliencTBus. MTrHOBEHHBIN
HeHTp ckopocteid. CrnocoObl HAaXOXAEHUsS MTHOBEHHOTO IEHTpa
ckopocteil. OrmpeseneHne CKOPOCTEH TOYeK IIIOCKON (Urypsl ¢
MOMOIIIBI0O MTHOBEHHOTO ILIEHTpa ckopocTeil. Teopema 00 yCKOpeHHsIX
TOUEK MI0cKoU (urypsl. [loHATHE 0 MTHOBEHHOM LIEHTPE YCKOPEHUH.

1,2,3,6

JudpdepeHunanbHble YPpaBHEHUS [ABMKEHHMsI CBOOOJIHOH TOYKH.
Huddepennmanbapie ypaBHEHHS JIBIDKCHHS ~ MaTEPHAIBHOW TOYKH.
Pemenue nepBoi 3amaun IMHAMUKM TOYKH. PemieHue BTOpoM 3amadyu
JTUHAMHUKHA TOYKH TPU  TNPSIMOJIMHEHHOM  JABWXKEHUW  (CIydyawu:
MOCTOSIHHOM CWJIBL; CHJIbI, 3aBUCAILEH OT CKOPOCTH; CHJIbI, 3aBUCALIECH
OT TIOJIOKEHUSI TOYKH; CHJIBI, 3aBHUCSIICH OT BpemeHH). EcrecTBeHHBIC
YpaBHEHUS JABHKCHUS MaTE€pUaIIbHOW TOYKH. Pemienue BTOpoW 3amauu
JUHAMUKHU TIPU KPUBOJMHETHOM JBHKECHUU TOYKH.

0,5

1,2,3,6

TeopemMbl 00 HW3MEHEHMHM KOJUYECTBA JBHKEHUSI MaTepUAJIbHOH

0,5

1,2,3,6




TOYKH U CHCTEMBbI.

KonuuecTBo NBIKEHUST MAaTEpUATBLHOW TOUYKH. DIEMEHTAPHBINH UMITYIIBC
cuibl. VIMITynbC TMOCTOSSHHOW M TMEpeMEeHHOW Ccuibl. Teopema 00
UMITyJIbce paBHOnEHCTBYIomeld. Teopema 00 WM3MEHEHHHM KOJIMYECTBA
JIBIDKCHUsSIT TOYKA B JguddepeHnuaibHOW W KOHEYHOW (opmax.
KonwnuecTBO  JBIKEHHMS MEXaHMYECKOW CHUCTeMbl. Teopema 00
U3MEHEHUHM KOJHMYECTBA JIBUKEHHMS MEXAHMYECKOW CHUCTEMBI B
mddepenpanbHO 1 KoHeuHOH hopmax. CreacTBysL.

TeopeMbl 00 W3MeHeHMHM MOMEHTAa KOJUYECTBA JIBUKEHUS
MATePHAJIbHOM TOYKM M KHMHETHYECKOI0 MOMEHTA MeXaHU4eCKOu
CHCTEMBI.

MOMEHT KONHMYeCTBa JBMXKCHHS MAaTePUATLHON TOYKH OTHOCHTEIIBHO
IEHTpa M OTHOCUTEIBHO OcCH. TeopemMa 00 H3MEHCHHH MOMEHTA
KOJIMYECTBA JBIIKEHUS MaTepUabHOM TOYKH. KHMHETHYeCKuid MOMEHT
MEXaHUYECKON CHUCTEMBl OTHOCHUTEIIBHO LIEHTPAa U OTHOCUTEIBHO OCH.
Teopema 00 W3MEHEHMH KHHETHYECKOTO MOMEHTAa MEXaHHYECKOU
cucreMbl. ClieCTBUSL.

0,5

1,2,3,6

Teopema 00 N3MeHeHMN KHHETHYECKOI JHEPTUH.

Teopemuueckue 6onpochwi.

Pabora mocrosiHHO# cuibl. Pabota mepemenHoil cuibl. Teopema o
pabote paBHOAelcTByOIIEH. Pabota cumbl Tskectu. Pabora cuisl
ynpyroctu. PabGora nocrossHHOW  cwibl  TpeHHs.  MOIIHOCTD.
Kosddunment mnonesnoro  geiictBus. Kuneruueckas  sHeprus
MaTepuabHOM TOYKU. TeopeMa 00 U3MEHEHUM KUHETUYECKOW IHEPTrUu
TOYKHU B qudPepeHIraIbHON 1 KOHSYHOH opMax.

0,5

1,2,3,6

IlepeyeHb NPAKTHYECKUX 3aAHATHH

HaumenoBanue 3aHATHS.
Bonpocel, orpabdaTrpiBaemMble HA 3aHATHH.

Bcero
JacoB

YuebHo-
MeTOouYec
Koe
obecrneueH
e

Ilinockas cucrema cuia. PaBHoBecue pbryara. MOMEHT CHIIBI
OTHOCUTENFHO TOukH. OmpesesieHre peakiuii ornop TBEPAOro TeJa,
HAaXOJAILIErocss IOJ JEHCTBUEM IPOU3BOJIBHON IIJIOCKOW CHCTEMBI
cun. Teopema Bapunwona. OmpeneneHue peakiuii omnop u
BHYTPEHHUX PEaKIUi CHCTEM Tell (COCTaBHBIX KOHCTPYKIIUH).

4,5,7,8

Kunemaruka Ttouku. OmpeneneHue TpaceKTOPUHM, CKOPOCTH U
YCKOPEHUSI TOYKM II0 3aJaHHBIM YypaBHEHHUSM €€ JBUKEHUS.
OmnpeneneHne CKOPOCTH U YCKOPEHHUS TOYKH IPH €CTECTBEHHOM
crioco0e 3a/1aHus €€ ABHKEHHUSL.

45,78

Ilnockoe naBMkKeHWe TBepaAOro Ttenaa. OnpeneneHue CKOPOCTEH
TOYEK TBEPJOro Tejla NpU IUIOCKOM JBMKEeHUU. OnpeaeneHue
YIJI0BOM CKOPOCTH. MrHOBEHHBIN LIEHTp ckopocTeil. OmnpeneneHue
YCKOPEHMH TOYEK TBEPAOr0 Tejla MpH IUJIOCKOM JBH)KCHUHU.
Omnpenenenne yrioBoro yCKOpeHwus..

4,578

IIpsamas n oOpaTHas 3aJa4u AMHAMHMKHU ToukH. OnpeaeneHue cuil
1o 3alaHHOMY  JIBHYKEHHUIO. Omnpenenenue rapaMeTpoB
NPSIMOJIMHEHHOTO JBM)KEHUS TOYKM 110 3aJaHHbIM cuiaMm (Ipu
MOCTOSIHHOM CHUJIe; MpHU CUJie, 3aBUCSIICH TOJBKO OT BPEMEHH; NPHU
CWJIE, 3aBHUCSIIENH TOJBKO OT IIOJOKEHUS TOYKH; IIPU CHIIE,

4,5,7,8




3aBUCAIIEH TOJABKO OT BpemeHHu). OmpenencHue mapaMeTpoB
KpHBOHI/IHeﬁHOFO AOBHUKCHUA TOYKHU 110 3aIaHHBIM CHJIaM.

Teopema 00 H3MeHeHUM KHHETH4YeCKOW »3Heprum. Brruucienue
KUHETUYECKON SHEPrUM MATEpUAIbHBIX TENl B PA3JIUYHBIX CIydasx
JIBH)KEHUA. BBIUKMCIIEHME KHUHETUYECKOM HHEPIMU MEXaHUYECKUX
cucteM. I[IpumeHnenue TeopemMbl 00 HM3MEHCHHMH KHHETHYECKOU
SHEPruM K MCCIEAOBAHUIO [JBW)KEHUS MATEPUAIbHBIX TEI U
MEXaHUYECKUX CHUCTEM.

4,5,7,8

IlepeyeHnb 1a00paTOPHBIX PadoOT - He MPeIYCMOTPEHbI Y4eOHBbIM IIJIAHOM

3aaHus I CaMOCTOATENIbHON PadoThI CTYACHTOB

BOIIpOCbI AJI CaMOCTOATECJILHOI'O U3YYCHUS, 3aTaHUA

Bcero
4acoB

Y4yeOHO-
METOANYeCKOoe
odecrmeyeHue

Pazgen 1. CTATUKA
OCHOBHbIE IOHATHS M AKCHOMBI CTATHKH.
Teopemuueckue 60npochwi.
IIpeamer cratuku. OCHOBHBIC TIOHATHS CTaTHKU. OCHOBHBIC 3a/auu
CTAaTUKMU. AKCI/IOMLI CTAaTUuKMU. OCHOBHI)IG BHUIbI CB?ISGI\/JI.

1,2,3,6

Cucrema cxoasimmxcsi CHIL.

Teopemuueckue 6onpochi.

[TonsiTue cuCTEMBI CXOAAUIMXCS CHII. PaBHOZIEMCTBYIOIIAS CXOASIIMXCS CHJL.
I'eomeTpuyeckuii 51 anreOpandecKuii croco0 OIIPEIEIICHUS
PaBHOACHCTBYIOIICH. Y CIIOBHSI PAaBHOBECUS CUCTEMbBI CXOJSAIIMUXCA CUJI B
anreOpanyeckoil U reomerpudeckoit popmax. Teopema o paBHOBECHU Tpex
HEIapaJuICIbHbIX CHJL.

Pewenue 3a0au.

PaBHOBecue TBepABIX Tel MOJ ACUCTBUEM IUIOCKOW CUCTEMBI CXOAAIIUXCS
cui. OmpeneneHre ONOPHBIX peakiuil. Pacuer muockoil ¢pepmbl METOIO0M
BbIpe3aHusd  y35I0B. PaBHOBecue  TBEpABIX Tel  IOJ  ACHCTBUEM
IIPOCTPAHCTBEHHON CUCTEMBI CXOISAIINXCS CHIL

5,5

1,2,3,6

45,78

Teopus map cuJ.

Teopemuueckue 6onpochwi.

CrnosxeHue IByX MapajijiesIbHbIX CUJ (IPUBEACHNUE K PaBHOJICHCTBYIOIEN ).
[Tapa cun. MomeHT mapbl (Kak BeKTOp). MOMEHT CHIIBI OTHOCHUTEIIBHO
HeHTpa (Kak BeKTOp). B3anMocBs3p MOMEHTa mapbl 1 MOMEHTOB CHJI Taphbl
OTHOCHUTEJIBHO TPOU3BOJNIbHOM TOukU. TeopemMbl 00 HSKBHBAJIEHTHOCTH H
CJIOKEHHH Tap U uX cieactBus. [IpuBeneHne npou3BoIbHON CUCTEMBI TTap K
IPOCTENIIEMY BHY. Y CJIOBHSI pABHOBECHS CHCTEMBI I1ap.

3,5

1,2,3,6

IIpuBenenne cucTemMbl CHII K LEHTPY. Y CJIOBUS PABHOBECHS.
Teopemuueckue 60npochwi.

Jlemma o mapannenbHOM mnepeHoce cwibl. [IoHSTHE TaBHOrO BEKTOpa U
[JIaBHOIO MOMEHTa cucTeMbl cuil. OCHOBHasi TeopeMa CTaTHKU (Teopema
[Tyanco o mpuBeneHUH MPOU3BOJIBHOM CHUCTEMBI CHJI K JAHHOMY LEHTPY).
YacTHple cily4au TpHUBEJEHUS CUCTEMBI CHJI. YCIOBHUA paBHOBECHUS
MPOU3BOJIBHOM  cucTeMbl CcWi. TeopemMa BapuHboHAa O MOMEHTE
PaBHOACICTBYIOLIEH.

3,5

1,2,3,6

ILnockas cucrema cuil.
Teopemuueckue 60npochwi.
MOMEHT CWJIBl OTHOCHUTEIBHO TOYKM (Kak anreOpanyeckas BEJIMYMHA).

4,5

1,2,3,6




MowmeHT mapbl (kak anreOpamdeckas BelnWuyuHA). [IpuBeneHue MII0CKOM
CUCTEMBl CHJI K IIPOCTEHIIEMY BHAY. YCIOBHS PpaBHOBECHS IUIOCKOH
CUCTEMbI CHUJI. YpaBHEHUs PABHOBECHUS IPOU3BOJIBHOW IIJIOCKON CHCTEMBI
cun  (tpu  ¢opmer). CTaTU4ecKd  ONpEeAeTUMBbIE M CTaTUYCCKHU
HEONpPENEIUMbIE  CHUCTEMBbl  Tell.  YCIOBHS  PaBHOBECUs  pblyara.
YcToitunBoCTh Tena npu onpokuabiBaHuu. Kosddument yctoianuBocTH.
Pewenue 3a0au.

PaBHOBECHE TBEpABIX TEN NOA ACHCTBUEM IIPOU3BOJIBHON MIOCKOM CUCTEMBI
cun. PaBHoBecue cucrem Tten. OmnpeneneHue BHYTPEHHUX pPEAKLUH.
Onpenenenne OMOPHBIX peakiuil. Pacuer muiockoidt ¢depmbl MeETOIOM
ceuenuii (PutTtepa). PaBHOBecue peiuara. IIpoBepka yCTOWYHMBOCTH
TBEPAOIO Tela MpU ACUCTBUM ONPOKU/BIBAIOIIEH HArpy3KkH, ONpEesIeHue
Kod(uImenTa ycTonauBOCTH.

4,5,7,8

Tpenue.

Teopemuueckue 6onpochwi.

3aKkoHBl TpPEHUs CKOJbXEHHUs. PaBHOBecue Tena NpU HAJIUYMM TPEHUS
CKOJIb)KEHUS. YTOJI TpeHUs, KOHYC TpeHus. PaBHOBecue Tena npu HAIMYUHU
TpeHusl kaueHus. PaBHOBecwe TBEpABIX TeN MPU HAIMYUU TPEHUS THOKUX
ten. Gopmyna Ditnepa.

Pewenue 3a0au.

PaBHOBecue Tena u cucTem Tell Ipu ydeTe TPEHUs CKoJibkeHus. PaBHoBecue
Te€Jla Ha HAKJIOHHOM IUIOCKOCTH. PaBHOBecHEe UMIMHIPUYECKUX U
chepruecKkux TBEPABIX Tell MPU HAJMYUU TpeHUs kaueHusi. ConpoTuBiieHUE
MEPEKAThIBAHHUIO.

1,2,3,6

4,5,7,8

IIpocTpancTBeHHast cMCTeMa CHJI.

Teopemuueckue 60npochwi.

MoOMEHT cCcHJIbI  OTHOCHUTEIBHO OCU. DB3aMMOCBSA3b MOMEHTAa  CHIIBI
OTHOCHUTEIIBHO OCH M MOMEHTa CHJIbl OTHOCUTEJIBHO TOYKH HAa 3TOH OCH.
AHaJIUTHYECKOE OIpeesieHue TIJIaBHOIO BEKTOpa M IJIaBHOTO MOMEHTa
IIPOCTPAHCTBEHHON CHCTEMBI CHJI. YPaBHEHHs PABHOBECUS IPOU3BOJIBHOU
IIPOCTPAHCTBEHHOW CHCTeMBbI CHJI. Teopema BapuHbOoHa 0 MOMEHTE
PaBHOICHCTBYIOLIEH OTHOCUTEIBLHO OCH.

Pewenue 3a0au.

OmnpeneneHue TIJIABHOTO BEKTOpa M TJAaBHOTO MOMEHTa CHCTEMBI CHIL.
[IpuBenenne cuctemsl CHII K TaHHOMY LeHTpY. [IpuBeneHne cuctemsl cuil K
npocrenmeMy Buay. PaBHOBecne TBepABIX TE€l M CUCTEM Tell TOJ
JENCTBUEM NPOU3BOJIBHOM NPOCTPAHCTBEHHOM cHCTeMBI cuil. OnpeneneHue
ONOPHBIX M BHYTPEHHUX peakiuil. PaBHOBeCHE YaCTUYHO 3aKpEIICHHBIX
TBEPABIX TEJl.

1,2,3,6

4,5,7,8

LeHnTp TsKECTH.

Teopemuueckue 60npochwi.

HenTtp mapamnensHbix cuil. @opMynbl Als paguyca-BeKTOpa U KOOPAMHAT
[IEHTpa TapaUIeIbHBIX CWJI. PaBHOJCHCTBYIOMIAS CHIJI TSDKECTH TBEPJIOTO
tena. LleHTp Tsokectu TBepaoro Tena. LIeHTp TsHKecTH OTHOPOAHOTO Tena
(o6wvema, mromanu, auHWK). LleHTp TsKecTH TIOocKoM ¢urypsl. LleHTp
TSOKECTH JIMHUUA. METOAbl HaxOXICHWs IeHTpa TsoKecTH. HaxoxaeHue
IIEHTPOB TsDKECTH mpocredmmx ¢uryp. CrnocoObl HaXOXKJIECHUS IICHTPOB
TSOKECTH Ten (MHTeTpUpOBaHUE, CHUMMETpHs, pa3OueHue, IOTMOJHEHUE
(cTI0c00 «OTpHUIIATEIIBHBIX» BECOB), SKCIIEPUMEHTAIILHBIN CIIOCO0).

Pewenue 3a0au.

OnpenenieHre TIOJOKEHUS IIEHTpPA TSKECTH OJHOPOJHBIX TBEPIBIX Tel
pa3IMYHBIMH CIIOCOOAMHU.

1,2,3,6

4,5,7,8

Paszpen 2. KHHEMATHUKA

KunemaTnka To4kH.
Teopemuueckue 60npochwi.

1,2,3,6




UYacTHble cayyan IBKEHUS TOYKHU. [ paduku NBUXKEHUS, TyTH, CKOPOCTH U
YCKOPEHHS TOUKH.

Pewenue 3a0au.

HccnenoBanue mnpsMOJIMHEMHOrO  JBWXKEHHS TOouku. MccienmoBanue
KPUBOJIMHEHHOTO JBMIKEHUS TOYKH (OINpECIICHHEe TPACKTOPUHU, CKOPOCTH U
yCKOpeHus, rojmorpada CKOPOCTH) TPU BEKTOPHOM, KOOPIWHATHOM U
€CTECTBEHHOM CIT0c00ax 3aJaHus IBUIKEHHUS TOUKH.

4,5,7,8

IIpocreiimme ABUKEHUS TBEPAOIO TeJa.
Teopemuueckue 6onpochi.
[TocTymarensHOE OBMKEHHE TBEPAOTO Teja. Teopema O MOCTYIaTeIbHOM
JIBIDKEHUM. YPaBHEHHUS TMOCTYNATEIbHOIO JBWXKEHHS TBEpPJOro TeJa.
BpamarenpbHoe ABMKEHUE TBEPJOTO Tejda BOKPYT HEMOJBM)KHOW OCH.
VYpaBHeHHE BpalaTeIbHOTO JBIKECHUS Tea. YTJI0Basi CKOPOCTh U YIJIOBOE
yCcKOpeHHe Tena (Kak anredpandeckue BeauarHbl). CKOPOCTh U YCKOpPEHHUE
TOYKHU TBEPIOTO TeJIa, BPALIAIOLIETOCs BOKPYT HEMOABUKHOM ocu. BekTopsl
YIJI0BOM CKOPOCTH M YIJIOBOTO YCKOpEHHs Tella. BeKTOpHbIE BBIpaKEHUS
OKPY>KHOM  CKOPOCTH,  BpaIllaTeIBHOTO W  IEHTPOCTPEMHUTEIHLHOTO
yckopeHuil.  YacTHple  ciy4au — BpallaTeNbHOTO  JIBMDKEHUS — Tena
(paBHOMEpHOE ¥ paBHOIIEPEMEHHOE BpAIICHHE).
Pewenue 3a0au.
OrnpezeneHne KMHEMATHUYECKUX MapaMeTpOB IMOCTYNATEIbHOIO JABUKEHUS
TBepaoro Tena. MccmenoBanue BpamiaTesIbHOTO JBMXKCHHUS TBEPAOTO Tela
BOKPYI' HEMOABIKHON ocu. IIpeoOGpa3oBaHue mNpOCTEHIINX IBUKEHHIMA
TBeporo Tena. [lepegatounbie MEXaHU3MBI.

1,2,3,6

4,5,7,8

IL1ockoe nBUKEHHE TBEPAOIO TeJa.

Teopemuueckue 60npochwi.

CBoIiCTBa IJIOCKOTO JIBMKCHUS. YPAaBHEHHS JBH)KCHUS IUIOCKOW (DUTYPHI.
Pa3noxxeHne miuockoro IBMKEHUS Ha MOCTYNATEIBHOE ABM)KEHHE BMECTE C
IIOJIFOCOM W BpAIllEHHE BOKPYr IOyroca. Teopema O CKOpPOCTSX TOYEK
Iocko ¢urypel W e€ ciaeacTBUs. MIHOBEHHBI LIEHTp CKOpOCTEil.
CnocoObl HaxXOXJEHUsT MTHOBEHHOTO IIEHTpa ckopocted. OmpeneneHue
CKOpOCTEHl TOYEK IIOCKOH (Uryphl C MOMOIIBIO MIHOBEHHOTO LIEHTpa
ckopocteil. Teopema 00 yCKOpeHHSIX TOYeK Tuiockoi (urypsl. I[lonsrtue o
MTHOBEHHOM IIeHTpe yckopeHuil. CrocoObl ompeneneHus: MIHOBEHHOTO
[IEHTPa YCKOPEHUM TIIOCKOM (QUTYPHI.

Pewenue 3a0au.

CocraBneHue ypaBHEHHMH MABIKEHHS IUIOCKOH (QUIypsl B €€ IUIOCKOCTH.
Omnpenenenne CKOpocTel TOYEK TBEPAOTO Tejla MPH IUIOCKOM JIBUKEHUH.
Onpenenenne yrioBol CKOpOoCTH. MrHOBEHHBIM LIEHTP CKOPOCTEM.
OmnpeneneHne yCKOPeHU TOYEK TBEPAOIO Tejla MPU IUIOCKOM JBUKEHHH.
Omnpenenenne yrioBoro ycKopeHusi. MrHOBEHHBIHN LIEHTP YCKOPEHHUH.

1,2,3,6

45,78

Cdepuyeckoe 1BUKeHHE TBEPAOI0 TeJjia.

Teopemuueckue 60npochwi.

Vel Ditnepa. YpaBHeHUs cepuyueckoro IBIWKEHHUs. MrHOBEHHas OCh
BpalleHusl. YpaBHEHHE MTIHOBEHHOM OCH BpalleHUs TBEPJAOrOo Tela MpHU
cheprudecKoM JBIKEHUH. YTJIOBash CKOPOCTh M YIJIOBOE YCKOPEHHE Tela.
Onpenenenne CKOpOCTe M YCKOPEHHMH TOYEK Tena NpHU CPepuyecKoM
IBIDKEHUH. PacmpeneneHne CKOpOCTEH TOYEK Tena Mpu  chepuueckoM
IBWKEHUU. [Ipoeknuum CKOpOCTM TOYKM Tela Ha OCH JEKapTOBBIX
KOOpPJIMHAT.

Pewenue 3adau.

UccnenoBanue cheprueckoro JIBUKEHUS TBEPJOTO Tena.
[IpocTpancTBeHHAst OpUEHTAIMSA TeJa, YIIIbl Jujepa.

JBukeHnsi cBOOOTHOTO TBEPAOIO TeJa.

Teopemuueckue onpochi.

1,2,3,6

4,5,7,8




Paznoxxenne ABWKEHHS CBOOOJHOTO TBEPAOTO Tela Ha IMOCTYMATeIbHOE
JBUKEHHE BMECTE C IMOJIIOCOM M CPEpUUYECKOE ABUIKCHHE BOKPYT MOJIOCA.
VYpaBHEHHS JBHXKCHHS CBOOOJHOrO TBEpAOro Tena. He3aBHCHMOCTh
BEKTOPOB YIJIIOBOH CKOPOCTH U YIJIOBOTO YCKOPECHHSI CBOOOJHOTO Tela OT
BbIOOpa Tosroca. OnpeescHre CKOPOCTeH U YCKOPEHUH TOYEK CBOOOIHOTO
TBEPJIOTO Tena.

Pewenue 3ao0au.

YpaBHeHUs JBIKEHUS CcBOOOMHOTO TBepaoro Ttena. OmnpeneneHue
CKOPOCTEH M YCKOPEHUH TOYEK CBOOOIHOTO TeJia.

CJ10:KkHO€ IBHKEHHE TOYKH.

Teopemuueckue 60npochwi.

OTHOCHUTENBHOE, NMEPEHOCHOE M aOCOJIOTHOE IBMKEHHS TOYKH. 3a/JaHue
CJIO’KHOTO JIBWJKEHMS TOYKHM. TeopeMa o cioxxeHuu ckopocreil. Teopema o
CJIO)KEHUM YycKopeHui (Teopema Kopuonmca), KOpHOIHCOBO YCKOPEHHE.
Ciyyau OTCyTCTBHSI KOPHOJIUCOBA YCKOPEHHUSI.

Pewenue 3a0au.

VYpaBHeHust ABM>KEHUSA TOUKH. CIOXKEHHE CKOPOCTEW M YCKOPEHHH TOYKH
(ciydail mOCTyNaTeIbHOTO MEPEHOCHOTO IBM)KEHUS, ClIydyail BpalaTeaIbHOro
HEPEHOCHOTO JABMKEHUS).

1,2,3,6

4,5,7,8

CJ10:kHO€ TBHKEHH e TBEPAOro TeJa.

Teopemuueckue 6onpochi.

CrnoxxeHue moCTynaTenbHbIX OBMXKEHHH. CloXeHHe BpalleHHl TBEpIOTro
Tena BOKPYr napajuienbHbiXx oceil. [lapa Bpamenuii. CnoxeHue BpaleHUuN
TBEP/OrO Tella BOKPYT Mepecekaromuxcs oceil. CloxkeHne MocTynaTelIbHOTO
M BpaIlllaTEIbHOTO JBIKEHUU. BuHTOBOE naBMxkeHue. OOmmi cioyuyai
CJIO)KEHUS JIBOKCHHI TBEPJIOTO TeJa.

Pewenue 3a0au.

CrnoxxeHue mMoOCTynaTenbHbIX IBUXKEHHH. ClOoXeHHe BpalleHH TBEPIOTO
TeJa BOKPYT MapajuleNbHBIX ocell. MccinenoBanue MBMKEHUS TUTAHETApHBIX
u guddepeHIMaTbHBIX 3yO0uaThIX MEXaHHU3MOB C [UIUHAPUYECKHUMHU
kojecamu. Clo)KeHHE BpaIIeHU TBEPJOTO Tella BOKPYT MEPECEKAIONIUXCS
oceii. HccrnenoBanue IBIKEHHUS TUIAaHETapHBIX W AU(depeHInaTIbHbIX
3y04aThlX ~ MEXaHM3MOB C  KOHMYECKUMH  Kojecamu. CrokeHue
MOCTYIATEIBbHOTO U BpallaTeJIbHOTO IBM>KeHHI. BUHTOBOE BU)KEHHE.

1,2,3

4,5,7,8

Paznen 3. IMHAMMUKA

BBenenue B AMHAMHUKY. 3aKOHBI IMHAMMKH.

Teopemuueckue 6onpocbi.
[IpenMer AMHAMUKHU, OCHOBHBIE MOHATHUS U onipenenenus. [IpoctpancTBo u
BpeMs B KIJIACCUYECKOM MeXaHUKe. IHepuualbHBIE CHCTEMBI OTCUETA.
3akoHbl  AuMHaMHMKU  (3akoHBl  [anunes-HproToHa). HNuepTHOCTH
MaTepuanbHbIX Teld. OCHOBHBIE 3a/1auy JUHAMUKNA. OCHOBHBIE BUJIbI CHJI.

1,2,3,6

JAudpepenunaibabie ypaBHEeHHs IBHKEHUSI CBOOOTHOM TOYKH.
Teopemuueckue 60npochwi.
Juddepennnanbable ypaBHEHUS IBUKEHHS MaTepHalIbHOM ToukH. Pemenue
IIEPBOM 3aJayd JUHAMUKU TOUYKHM. PernieHue BTOpON 3aiaud JMHAMUKU
TOYKH NPHU NPSIMOJIMHEHHOM JBUKEHHUH (CIy4au: MOCTOSHHOM CHJIBI; CHIIBI,
3aBUCALLIEH OT CKOPOCTH; CHWJIBI, 3aBUCALICH OT IOJIOKEHUS TOYKHU; CHIIBI,
3aBUCAINEH OT BpEeMEHH). ECTeCTBEHHbIE  ypaBHEHHS  JBUIKEHUS
MaTepyuaJbHOM TOYkH. PemeHne BTOpOM 3agauv  JMHAMHUKHA  IIpU
KPUBOJIMHENHOM JBUKEHUN TOYKH.
Pewenue 3aoau.
Onpenenenne cuil 1O  3aJaHHOMY  JIBIDKEHHIO  TOYKHM  (Ciydyaid
IOPSIMOJIMHEMHOIO  JBW)KEHMS, CiIy4dall KPHUBOJMHEHMHOIO  JBUKCHMS).
CocraBnenue u pemeHue auddepeHInanbHbIX YpaBHEHUH JIBHXKEHUS
CBOOOJHOW  MaTepUaNbHOM  TOYKM  (Coydaw  NPSMOJIMHEHHOr0 |

1,2,3,6

4,5,7,8




KpPIBO.HHHGﬁHOFO ABUIKCHUS, CIIy4an MMTOCTOSAHHLIX U ICPECMCHHBIX CI/IJI).

HecBo0oaHOe 1 OTHOCUTEIbHOE IBHKEHHUS TOUKH.

Teopemuueckue 6onpochi.

HecBoObogHoe [nBmKeHWE TOUYKH. JIBDKEHHWE TOYKH TI0 3aJaHHON
HEMOABMKHOM KpuBOil. OTHOCHUTENbHOE JBMWXKEHHE TOuykd. [lonsTue
IIEPEHOCHOW M KOPHOJIMCOBOM CHJI MHEPLUUU TOUYKU. BiusHue BpaunieHus
3eMiI Ha paBHOBECHE U IBUIKEHHE TEJL.

Pewenue 3a0au.

CocraBnenue u pemeHue guddepeHINanbHbIX YpPaBHEHUN JIBUKCHUS
HECBOOOJHON  MaTepHaJbHOW TOYKM (Cllydyal TOPSAMOJIMHEHHOTO |
KPUBOJMHEHHOTO ABUKEHUS, CIIy4al IOCTOSIHHBIX U TIEPEMEHHBIX CHII).
CocraBnenue u peueHue quddepeHIHanbHbIX YPaBHEHHH OTHOCUTEIBHOTO
JIBU>KEHUSI MATEPUATIbHON TOUYKH.

1,2,3

45,78

IIpsiMo/inHeliHbIe KoJIeOaHUS TOYKH.

Teopemuueckue 6onpochwi.

CBoOonHbie konebaHusi. CBoOOnAHbIE KOJ€OaHUS NpU HAIWYUM TPEHUS
CKOJIBKEHUS. CBobonHbIe KoJsieOaHus npu JMHEHHO-BA3KOM
COIIPOTHBIICHUH. ATEPUOTUYECKOE JBI)KCHHE TOYKH. BBIHYKICHHbIC
KosiebaHus. BbIHyXIeHHble KoJeOaHUS NpU HAIWYMM JIMHEHHO-BSI3KOIO
COIIPOTHBIICHUSI CpEAbl. ANEPUONUYECKOEe [BHKCHHE TOYKH. SIBiIeHue
Ouenuil. SIBneHue pe3oHaHca.

Pewenue 3a0au.

HccnenoBanne CBOOOJHBIX KOJICOAHUH MaTepUalbHBIX Tel. BiusHue
pa3IUYHBIX BHUJOB CONPOTUBJICHUS Ha CBOOOJHBIC KoJieOaHUsI Tena.
BoeiHyxneHnnsle  konebaHus — Tena.  BiusHMe — pasiMYHBIX  BHJIOB
COIIPOTHBIICHUS HAa BBIHY)KJICHHbIC KoseOanus Tena. buenus, pe3oHanc.

1,2,3

4,5,7,8

BBenenue B JHHAMHMKY MeXaHM4YeCKO# cucteMbl. ['eomeTpust macc.
Teopemuueckue 6onpochwi.

Mexannueckass cucrema. BHemHue u BHyTpeHHue cuibl. CBOMCTBa
BHyTpeHHUX cui. [uddepeHunanbuble ypaBHEHHUsS! JBH)KEHUS CUCTEMBI.
Macca cucremsl. LlenTp macc cucremsl. OnpeneneHue KOOpAMHAT LEHTpa
MacC MEXaHUYECKOW cucTeMbl. MOMEHTBl MHEPLUUU CHCTEMBI M TBEPIAOTO
Tela OTHOCUTEIbHO ocu. Paguyc wuHepuuu. BerunciieHHE MOMEHTOB
WHEpPLUHU NMpOoCcTeHmMX Tell. Teopema 0 MOMEHTaX MHEPLUU OTHOCUTEIBHO
napasuienbHBIX ocell (Teopema [roitrenca-IITeitnepa). LlenTpobexHbie
MOMEHTbI WHEPIHMH. OJUIMICOMJA UHepuuu. [JlaBHBIE OCHM U TJaBHBIE
MOMEHTBl HHEpUMHU. BpluncieHue MOMEHTa HHEPLMU TBEPAOTO Tena
OTHOCHTEJIBHO IIPOU3BOJIBHON OCH. [IoHATHE O TEH30pEe NHEPLIUH.

Pewenue 3aoau.

OnpeneneHue TMOJNOXKEHHUS] 1IEHTpA MacC MEXaHMYECKOW  CHUCTEMBI.
Boruncnenue oceBbIX M LEHTPOOESKHBIX MOMEHTOB WHEPIMH OJHOPOTHBIX
TE€J U CUCTEM TelL.

1,2,3

4,5,7,8

Teopema o IBH:KEHUH LEHTPA MACC CHCTEMBI.

Teopemuueckue 60npocei.

Teopema o paBwkeHHHM IeHTpa Mmacc. CrencTBusi. 3aKOH COXpaHEHHS
JIBH)KEHUS IIEHTpa Macc.

Pewenue 3aoau.

[lpuMeHeHHEe TEOpPEMbl O J[BIKCHHHM IIEHTpAa MacC K HCCIICIOBAHMIO
JIBIDKCHUS] MEXaHUMYECKOW CHCTEMBI M TBEPJIOTO TeJIa.

1,2,3

4,5,7,8

Teopembl 00 U3MEHEHUH KOJHMYECTBA ABHKEHHS MATEPHAIbLHOM TOYKHU
U CHCTEMBl.

Teopemuueckue 60npochwi.

KonnuecTtBo nBH)KEHUS MaTepUalbHONM TOYKU. DJIEMEHTApHBIA HMILYJIbC
cuibl. IMnynbc mocTossHHOM U mepeMeHHON cuiibl. Teopema 00 MMITyJIbCe
paBHozelcTByomEi. Teopema 060 N3MEHEHUN KOJIWYECTBA JBM)KEHUS] TOUKU

1,2,3,6




B auddepeHnmanbHoii u  koHeuHO (opmax. KommuectBo aBmKeHHs
MeXaHW4YeCKOi cucreMbl. Teopema 00 W3MEHEHUHM KOJIMYECTBA JIBUIKEHUS
MEXaHUYECKOW CHUCTeMbl B IU(GQPEpEHIMATFHON W KOHEYHOH (opmax.
CnenctBusi. 3akOH COXpaHEHHMs] KOJIMYECTBA JBIKEHUS MEXaHMUYECKOU
CHCTEMBI.

Pewenue 3aoau.

[lpumeHenne TeopeMbl 00 W3MEHCHMM KOJHMYECTBA JIBIDKEHHS K
UCCIICIOBAaHUIO JBIDKEHUS MaTepualbHOW TOoukH. OmnpeneneHue TriIaBHOTO
BEKTOpa KOJHMYECTB JBIDKCHHS MEXaHHUYECKOW cucTteMbl. [IprMmeHeHue
TEOpEeMbI 00 M3MEHEHUH KOJIUYECTBA JIBUKECHHUS K UCCIIECIOBAHUIO JIBIKCHHS
MEXaHUYECKOW CUCTEMBI U TBEPJIOTO Tela.

4,5,7,8

Teopembl 00 M3MEHEHMH  MOMEHTA  KOJHYECTBAa  JIBHIKEHMS
MATEPHAJBLHON TOYKM M KHHETHYECKOT0 MOMEHTa MeXaHU4YecKoi
CHCTEMBI.

Teopemuueckue 60npochwi.

MOMEHT KOJIMYECTBA JBHIKCHHS MATCPUAIbHOW TOYKH OTHOCHTEIBHO
IICHTPa ¥ OTHOCUTEIHHO OCH. TeopeMa 00 M3MEHEHHUH MOMEHTA KOJIMUYECTBA
JBHKCHHS MaTepUabHONH TOYkd. KHHETHYECKHIT MOMEHT MEXaHHYCCKOM
CHUCTEMBl OTHOCHUTEJIBHO IIEHTpa M OTHOCHTEIBbHO OCH. TeopemMa 00
U3MEHEHUN KMHETHYECKOTO MOMEHTA MEXaHU4YeCKOH cucreMbl. ClieCcTBHS.
3aKOH COXpaHEHHS KHHETHYECKOTO0 MOMEHTa MEXaHHYECKOW CHCTEMBI.
Ckameiika JKykoBckoro. HeoOxomumble yCIIOBHSI pPaBHOBECHS JIFOOOM
MEXaHUYECKOH CHCTEMBI.

Pewenue 3a0au.

[TpuMmeHeHrne TeopeMbl 00 M3MEHEHHH MOMEHTA KOJUYECTBA JIBHIKCHHS K
UCCIICIOBAaHMIO  JIBIKCHHMS ~ MarepuaibHON  Touku.  OmnpenerneHue
KMHETHYECKOr0 MOMCHTAa MEXaHMUYECKOH cHcTeMbl. [IpuMEHEHHE TeopeMbI
00 W3MEHEHWH KHHETHYECKOI0O MOMEHTa K HCCJIENOBAHUIO IBYKEHUS
MEXaHUYECKOW CUCTEMBbI U TBEPJIOTO Tea.

1,2,3

4,5,7,8

Teopema 00 N3MEHEeHNN KHHETHYECKOM JHEPTHU.

Teopemuueckue 60npochwi.

Kunernueckass »9Hepruss MeXaHHYECKOH CHUCTeMbl U CIOCOOBI €€
BBIYMCIICHHS. BBIYKMCIIEHHME KHHETHYECKOW DSHEPruu TBEpAOro Tena B
pasNIMYHBIX CiIydasx ero JBWXKeHus. Pabora M  MOIIHOCTH  CHII,
IIPUWIOKEHHBIX K TBEPAOMY TE€iy, NPHU IMOCTYNATEIbHOM M BPallaTEIbHOM
JBUKECHUSIX.

Paborta cun TsKECTH MEXaHMYEeCKOM CHUCTeMbl M TBepjoro Tena. Pabora
BHYTPEHHUX CHJI TBEpJOro tena. Teopema o0 M3MEHEHUM KHUHETUYECKOU
JHEPruM MeXaHu4yeckod cucremsl. IloTeHnnanbHas >Heprus. Beruncienue
NOTEHLIMAIbHON SHEPTUM MEXaHWYECKOM CHCTEMbI M TBEPAOrO Teja. 3aKOH
COXPaHEHHUs MTOJIHOM MEXaHUYECKON YHEPIUH CUCTEMBI.

Pewenue 3a0au.

Bblunicnenne KMHETUYECKOW SHEPruu MaTepUalbHBIX TEI B Pa3IMYHBIX
CllydasiX JABM)KEHHUA. BpluuciieHne KHHETHYECKOM SHEPIHHU MEXaHWYECKUX
cucreM. IlpumeHeHrne TeopeMbl 00 M3MEHEHMM KMHETHYECKOH SHEpruu K
VICCJIEIOBAHMIO JBMIKEHUSI MAaTEPUAIBHBIX TEI U MEXaHUYECKHX CHCTEM.

1,2,3,6

4,5,7,8

IIpuso:keHue o0IMX TeopeM K JUHAMHUKE TBEPAOIo TeJia.

Teopemuueckue 6onpochi.

Huddepennmanbapie  ypaBHEHHUS TOCTYNATEIBHOTO JBHKCHHS TBEPIOTO
tena. JuddepennnanbHoe ypaBHEHHE BpaAIaTeIbHOTO IBMKEHUS TBEPIOTO
TeJa BOKPYT HenmoaABMkHOUW ocH. uddepeHinanbHble ypaBHEHHS LIOCKOTO
IBUXKEeHHS TBepaoro tena. Juddepenimanpapie ypaBHeHUS CHEPUUECKOTO
IBUXKEHHS TBepaoro Tena. JluddepeHnnanbHble ypaBHEHUS JIBHXKEHUS
CBOOOJTHOTO TBEPIOTO TEa.

Pewenue 3aoau.

CocraBnenue u pemieHue audPepeHIMATbHBIX ypaBHEHUN Pa3IWYHBIX

1,2,3

4,5,7,8




JBUKEHUI TBEPAOTO TeEA.

IIpuanun Janamoepa. MeToa KMHETOCTATHKH.

Teopemuueckue 6onpochi.

Cuna wuHepnuu MaTepuadbHOW TOYKW. LleHTpoOexkHas M KacarenbHas
COCTaBISIOLINE CHIIbl MHEpIUHU Touku. [Ipunuun [lamamGepa ans TOUku U
MEXaHUYEeCKOi cucteMsl. [IpuBeneHne cuin MHEpLUUU TOYEK TBEPJOTO Tela K
npocTeiiieMy BUAy (TJIaBHBI BEKTOpP M TJIaBHBIH MOMEHT CHJI MHEPLHUH).
JluHaMuueckue peakiuu, ACUCTBYIOIIME HAa OCh BPALIAIOLIECrOCs TeJa.
Ciyyaii BpallleHUs1 TBEPJIOrO Tejia BOKPYI €ro IJIaBHOW LIEHTPaJIbHON OCH
MHEPLUHU. Y paBHOBEIIMBAHKUE BPAILAIOIIUXCS TEL.

Pewenue 3aoau.

[Tpumenenue npunnuna JlamamOepa K HCCIEIOBAaHUIO IBUKEHHUS TOYKH.
MeTol KUHETOCTaTUKY I MaTepualibHON TOouku. OmpeneneHue Ii1aBHOTO
BEKTOpa M TJIABHOTO MOMEHTa CHUJI HMHEPLUHMHM MaTEpPHAIIBHOIO Tejla B
pa3IMYHBIX Clydasx €ro JBWKeHUs. MeToJ KHMHETOCTaTUKH  JAJs
MexaHu4yeckod  cucrembl.  OmnpeneneHue  IUHAMHYECKUMX  PEeaKUui
HOJUIMITHUKOB BpallatolIerocs Tena.

1,2,3,6

4,5,7,8

DJleMeHTapHas Teopus yaapa.

Teopemuueckue 6onpochi.

OcHoBHbIE IOHATHS U OTIpEETICHUS TeopuH yapa. OCHOBHOE ypaBHEHUE
Teopuu yaapa. Jonymenus teopun ynapa. O01iue TeopeMbl Teopuun yaapa.
VY nap mapa o HEMOJABIKHYIO MTOBEPXHOCTh. KoadhUlMeHT BOCCTaHOBIICHUS.
IIpsamoii neHTpaneHbld yaap aAByx ten. lIpenensuble cioydau. lloreps
KMHETUYECKOW PHEPruu IpU HEynpyrom yupape aByx ten. Teopema Kapho.
VY nap no teny, uMerOIIEeMy HEMOABUKHYIO OCh BpaileHus. Llentp ynapa.
Pewenue 3a0au.

[elicTBue yaapHOM CUJIbl HA MAaTepUaibHYyI0 TOUKy. [IpsiMOI LeHTpaibHbIN
yaap ABYX Tel. JIedCTBHE yHAapHBIX CHJI Ha TBEPAOE TEJIO0, MUMEIOLIEE
HEMOJABUKHYIO OCh BpalllEHUS.

1,2,3

4,5,7,8

[IpuHUMN BO3MOKHBIX NepeMeleHn .

Teopemuueckue 60npochwi.

Ces3u u ux ypaBHeHus. Krnaccudukamus cBszeil. Bo3moxHbie
(BUpTyaJIbHBIE) TE€pEeMELICHUs TOJIOHOMHOM cHucTeMbl. Yucino creneHen
cBO0OOIbI TOJIOHOMHOM cHCTEeMBI. [IpHHITNT BO3MOXHBIX MEpEMEIIEHUH.
Pewenue 3a0au.

Onpenenenrie TuUNoB cBszed. OmpeneneHue 4uciaa CTENEHEH CBOOOBI
MEXaHUYECKOM cucTeMbl. OnpeneneHre COOTHOLIEHUH MEXKAY BO3MOKHBIMHU
nepeMelieHusIMM ~ cucteMbl.  [lpumeHeHnme  mpHHIMIA  BO3MOXHBIX
NEPEMEIICHUIT K PEIICHHI0 337a4 O PABHOBECHU CHJI, TNPHIOKEHHBIX K
MEXaHUYECKOM CHCTEME C OJTHOM CTereHbto cB0OObI. [IprMeHeHne npuHImna
BO3MO)KHBIX IIEPEMELICHUN K ONPENEIECHUIO PEaKUid ONop COCTaBHOU
KOHCTPYKIIMH.

1,2,3

4,5,7,8

OO0uree ypaBHeHHE JTUHAMMKH.

Teopemuueckue 6onpocbi.

[TpuHIMT BO3MOKHBIX MEPEMEIEHUN B cliydae ABHKEHHs cucTeMbl. O01ee
ypaBHeHue auHaMukH. OOOOIICHHBIE KOOPAMHATHI W  00OOIICHHBIC
CKOPOCTH MeXxaHuueckoil cuctembl. O0o0eHHbIe cuiibl. O0IIee ypaBHEHHE
JTUHAMUKU B OOOOIICHHBIX CHJIaX. YCJIOBHS PaBHOBECHS B OOOOIICHHBIX
KOOpJMHATAX.

Pewenue 3a0au.

Omnpenenenre 0OOOIMICHHBIX CHUJ WHEPIUU B CHCTEMax C OJHOU U ABYMS
creneHsMu cBOOOMbI. [IpumeHeHue oO0Iero ypaBHEHUS IWHAMHUKA K
HCCICAOBAHUIO NBIDKCHUS MEXAaHHMYCCKON CHCTEMBI C OJHOM CTCICHBIO
cBoOobl. [IprMeHeHne o0I1Iero ypaBHEHUS TWHAMUKHU IS ONpPEIeTIeHUs
BHEIIIHUX BO3JCHUCTBUI U NTAPAMETPOB MEXAHUYECKOU CHUCTEMBI.

1,2,3

4,5,7,8




JAuddepenunanbHble ypaBHeHHUs! ABUKEHHS CHCTeMbl B 0000IIEHHBIX 1,2,3
KOOPAMHATAX.

Teopemuueckue 60npochwi.

Omnpenenenne 000OIICHHBIX CHII B CUCTEMax C OJHOH M JBYMs CTEICHSIMH
cBoOonbl.  JluddepeHiuanpabie ypaBHEHUS JBIKCHUS MEXaHUYECKOU
cuUcTeMbl B O00OOIIEHHBIX KoopauHaTax (ypaBHeHUs JlarpaHxa BTOpOTO
pona). Kunernueckuii moreHmuas. MHTerpam 3HEPrud W IUKIWYECKHE
KOOPMHATEHI.

Pewenue 3a0au.

BriaBienune O0OOIICHHBIX  KOOpIWMHAT  MEXaHHYECKOH CHUCTEMBI. 4578
Onpenenenne 000OIMIEHHBIX CHUJI B CHCTEMAaX C OJTHOM W JIBYMS CTEIICHSIMU
cBobonpl. CocraBneHue ypaBHeHu#M Jlarpamka BTOpOro poaa JUls
MEXaHUYECKUX CUCTEM C OHOM M IByMS CTETEHSIMHU cBOOOIBI. [Ipumenenne
ypaBHeHul Jlarpanka BTOPOTO poja K MCCIEAOBAHUIO JIBUKEHHS CHCTEM C
OJIHOW W JBYMsl CTemeHsAMH cBoOoabl. OmnpeneneHne KHHETUYECKOTO
IMOTEHIIMAIa MEXaHUYECKON CHCTEMBL.

Masible KoJIe0aHUSI CHCTEMbI OKOJIO TOJIOKEHUSI YCTOWYHMBOIO 1,2,3
paBHOBeCHSI.

Teopemuueckue 6onpochi.

[TonsitTue 006 ycToWumBocTH paBHOBecus. OrmnpenencHUe MOJIOKEHUM
paBHOBECHS CHCTeMBI. KpHUTepuu yCTOWYMBOCTH TIOJOKEHHUS DPABHOBECHS
cucteMbl. Maible CBOOOJHBIC KoOJIeOAaHUS KOHCEPBATUBHOM CHCTEMBI C
OJIHOHM CTENEeHBI0 CBOOOIBI OKOJIO TOJIOKEHHUS YCTOWYHUBOTO PABHOBECHS.
HccnenoBanrie CBOOOTHBIX KOJIEOAHMI MEXaHHMUYECKOH CHCTEMBI C ABYMS
CTCTICHSIMH CBOOOJIBI OKOJIO TIOJIOKEHUSI YCTOHYMBOTO paBHOBECHS. Maitbie
3aTyXawllie U BbIHYXICHHbIE KOJIEOaHUS KOHCEPBATUBHON CHCTEMBI C
OJIHOHM CTeneHbI0 CBOOOABI OKOJIO TOJIOKEHHUS YCTOWYHUBOTO PAaBHOBECHS.
Manble cBoOOAHBIE KOJEOAaHUS KOHCEPBATHMBHOM CHUCTEMBI C JByMS
CTETICHSIMH CBOOOJIBI OKOJIO TIOJIOKEHUSI YCTOHYMBOTO paBHOBECHsS. Maitbie
BBIHYXJ/ICHHbIE KOJeOaHUs KOHCEPBATUBHON CHCTEMBI C JIByMSI CTETICHIMHU
CBOOO/IBI OKOJIO TTOJIOKECHHS YCTOHYHBOTO PABHOBECHS.

Pewenue 3a0au. 4578
HccnenoBanme CBOOOMHBIX MAaNIBIX KOJEOAHMIT MEXAaHWMYECKOH CHUCTEMBI C
OHON cTemeHbl0 CcBOOOABL. VccnemoBaHue BBIHYKIEHHBIX — MaJibIX
KOJICOAHMH MEXaHMYECKON CHCTEMBI C OJHOM CTEIEHBI0 CBOOOJIEL.
HccnemoBanue CBOOOMHBIX MAallbIX KOJICOAHHN MEXaHMUECKOW CHUCTEMBI C
JIBYMsI CTENCHSAMH CBOOOJBI. VcciemoBaHWe BBIHYKICHHBIX — MaJIbIX
KoJIe0aHUN MEXaHUYEeCKOW CUCTEMBI C IBYMS CTETIEHSIMH CBOOO/IBI.

PacueTrHo-rpajduueckasi padora He NpeayCMOTPEHa Y4eOHbIM IJIAHOM
KypcoBasi paGoTa He npeaycMoTpeHa y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIE TEXHOJIOTHHA

[lpn peanuzammu y4eOHOTO Marepuana Kypca HCIONB3YIOTCS pa3linyHble 00pa3oBaTeNbHbBIC
TEXHOJIOTUH, CIOCOOCTBYIONIME CO3AaHUI0 aTMOC(epbl CBOOOTHONW M TBOPUYECKOM TUCKYCCHU KaK MEXKIY
npenojaBaTesieM U CTyJeHTaMH, Tak U B cTyldeHueckoi rpymnne. Llenpio npu 3ToM siBisieTcs BbIpaOOTKa y
CTY/ICHTOB HABBIKOB M KOMITCTEHI[HIA, ITO3BOJISFOIIMX CAMOCTOSATEILHO BECTH UCCIISI0BATEIbCKYIO H HAYYHO-
MearOrHIeCKyIo padoTy.

[lpn w3ydennn auciumuinHbel — «TeopeTHdyeckas  MEXaHUWKa»  IPUMEHSIOTCS  CIEAYIOLIUE
00pa3oBaTeNbHBIC TEXHOJIOTHUH:
—  KJIaCCHUYECKOE JIEKIIMOHHOE 00YYEeHHUE C HCIOIb30BAaHHEM HATJISITHBIX TOCOOHIA;
— IIPOBECACHHUC HeKHI/Iﬁ IIpU MOAACPIKKE MYJIbTUMEIUA,
— TMpOBEIEHHE MPAKTUYECKUX 3aHITUH C PEIICHHEM NPUMEPOB Yy JIOCKH, a TaKXKe NpPU IMOIICPIKKE
MYJIbTHMEINA, CAMOCTOSITEIFHOE PEIICHUE 3a/1a4 00YJaIONIMMHUCS B IPUCYTCTBUH MTPETIOIaBATEIIs;



— MpoOJIEMHBIN TTOIXOT;

— Ppa3HOYpOBHEBOE OOYUYCHHE;

— CaMOCTOSITEJIbHOE H3y4eHHE JUCLUIUIMHBI OOy4yarollMMHUCS MpU IIOMOLIM Y4YEeOHBIX IEYaTHBIX MU
3JIEKTPOHHBIX U3JaHUN;

—  MH()OPMAIMOHHO-KOMMYHHUKAIIUOHHbIE TEXHOJOIMM — B HMHCTUTYTE HMEIOTCA CIEeLUaTu3UPOBaHHbIC
MOMEIICHUSI JJISi CaMOCTOSITENIbHONW paboThl, OO0OPYIAOBaHHBIC NEPCOHAIBHBIMUA KOMIIBIOTEPAMU C
BBIX0JIOM B MIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OUOINOTEYHOH CUCTEME;

— MHTEPAKTUBHBIN ITIOCCAPUH 110 TEOPETUYECKON MEXAHUKE;

— METOAMYECKHE yKa3aHUA (B TOM YHCIIE B 3JIEKTPOHHOU (popMe) 10 pa3nuyHbIM pa3zesaM JUCLUILIUHBI.

CamocrosTenbHas padoTa CTyJ€HTOB IPOBOAMUTCS MO/ PYKOBOACTBOM IIpENOAaBaTelel, ¢ OKa3aHueM

KOHCYJ’IBT&HI/II‘/'I 1 IIOMOIIHU IIPHU MIOATOTOBKE K KOHTPOJIbHBIM pa60TaM, BBITTIOJTHEHHUH AOMAIITHUX Sa,I[aHI/Iﬁ

DoH/1 OLICHOYHbIX CPECTB

@OH/ OIICHOYHBIX CPEICTB IO JAWCIHUILUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH W HMX HHIUKATOPOB) IOCPEICTBOM MEPOMNPUATUN TEKYIIEro,
py6e>KHor0 H IPpOMCIKYTOUYHOTI'O KOHTPOJIA 1O JUCIHUIIIINHEC.

CsBs3p MCKIAY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMU U (1)OpMaMI/I KOHTPOJIAA UX OCBOCHHUS ITPCACTABJICHA B
cienyolen Tabmune:

Haumenosanue
Ne Konx n HanMeHOBaHME HHIMKATOpa HanmenoBanue
n/m KOHTPOITMPYCMBIX JOCTHKEHUS] KOMITETEHITU N OLIGHOYHOT'O CPEJICTBA
pazziesoB (TeMBbl)
Bx0/1HOM KOHTPOJIb
1 | BxoaHoif KOHTPOJIb Bonpocer Bxoamoro
KOHTPOJIsI (YCTHO)
ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
1 Cratuka 3- VKE-1 Pa3HoypoBHEBBIE 3a1a4uM U
VY- VKE-1 3a1aHUS
B- YVKE-1 Pacuetno-rpaduueckue
paboThI
VYcTHbIl onpoc B popme
cobeceJoBaHusl.
2 Kunematuka 3- YKE-1 PasnoypoBHeBBIE 3amaun U
VY- VKE-1 3a/1aHUs
B- YVKE-1 Pacuerno-rpaduueckue
3-OI1K-3 paboThI
VY-OIIK-3 YcTHbI onpoc B popme
B-OIIK-3 cobecei0BaHUs.
3 JmHamMuka 3- YKE-1 Pa3zHoypoBHEBBIE 3amauu U
V-VKE-1 3a7JaHus
B- VKE-1 PacuerHo-Tpaduueckue
3-OI1K-3 paboTHI
VY-OIIK-3 YcTHblit onpoc B popme
B-OIIK-3 cobeceoBaHus.
[TIpomexxyTouHas arrecranus
1 | Dxsamen VKE-1, OIIK-3 Bonpockr i oksameny
(ycTHO)

BxoaHoii KOHTPOJIb ITpeTHa3HAUEH /ISl BBISBJICHUS POOEIOB B 3HAHUSX CTYIEHTOB U TOTOBHOCTH UX
K MTOJIy4E€HHUIO HOBBIX 3HaHUH. OIIEeHOUYHbIE CPECTBA JUIsl BXOJHOI'O KOHTPOJIS MPEACTABISAIOT cO00il BOIIPOCHI,
KOTOpBIE 33JIal0TCS CTYJEHTaM B YCTHOU (opMme.

Bonpocsl k codece10BaHUIO
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13.
14.
15.

16.
17.

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

24.

Teopema [Mudaropa.

Teopema o nnuHE 1UAroHaIy NPSMOYTOJIBHOIO NapauleIenuIea.
TeopeMa cuHYCOB.

Teopema KOCHHYCOB.

JlivHa okpy>XHOCTH. [{n1Ha Tyru OKPY>KHOCTH.

[Tnomanu nmpocredmux Guryp.

OOBEeMBI MPOCTEHIIMX TEI.

Bexkrtop. CrioxeHnne BEKTOpOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
[Ipoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOCKIUAX.

. CkansipHO€ IPOU3BENIEHUE JIBYX BEKTOPOB.
. BekTopHO€E nipon3BeeHue IByX BEKTOPOB.
. IIpsamoyrosbHas nexaproBa cucreMa koopauHat. IlosspHas cucrema koopauHar. LlwimHapudeckas

cuctema koopauHaT. @opMyIbl epexoaa OT OJHOW CUCTEMbI KOOPAUHAT K JPYTOH.
JleficTBUS HaJl BEKTOpAMH, 3a/ITaHHBIMA CBOMMH KOOPJIMHATAMM.
[IpousBonnas ¢pynkiuu. Tabnuia Mpou3BOAHbBIX.

HpaBI/ma BBIYMCIICHUA HpOH3BOI[HOI>i (HOCTOHHHOﬁ BCJIMYMHBI, CYMMBbI, IPOU3BCIACHU, ,Z[pO6I/I, CJIOKHOM

(GyHKINH, TapaMeTPUYECKH 3aJaHHON (YHKIINH).
Heonpenenennsiii naterpan. Tabauna MHTErpajoB.

OcHOBHBIE CBOWCTBAa HEOIPENEICHHOr0 WHTerpana (uHTerpan auddepeHnuana, nudpdepeHan

UHTErpaa, Ipou3BOHasl UHTErpaja, UHTErpail CyMMBbl).

Omnpenenennslii unrerpai. @opmyna Hetorona-Jleitbnuia.

KpaTHble unTerpasl.

KpuBonunelinslii uaTerpan 1-ro u 2-ro pona.

Huddepenunansupie ypaBHeHUs. [lopsiiok ypaBHeHus.

Oo1ee penieHre (MHTErpal) 0ObIKHOBEHHOTO JU(PGEpEeHIINATBHOIO YPaBHEHHUS.

YactHoe pelieHue OOBIKHOBEHHOro ud¢epeHnnansHoro ypaBHeHus. 3agada Komm.

CYLIECTBOBAHMM U €MHCTBEHHOCTH pelieHus 3agaun Komm.
OcHoBHbIE BUBI AUPPEpeHINaTbHBIX YPAaBHEHUN U METO/IbI UX PEIICHUS.

Puzuka

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Cucrema orcuera. [IoHATHE CKOPOCTH M YCKOPEHUS TOUKHU.
VYT1110Bast CKOPOCTh U YITI0BOE YCKOPEHHUE TBEPIOIO Tea.
[IepBe1it 3ak0oH HproToHa. MHEpIMaIbHBIE CUCTEMBI OTCUETA.
Bropoii 3akoH HeroToHa. THEpTHOCTH MaTEpHAIIBHBIX TEIL.
Tpertnii 3akoH HproTOHA.

Hewnnepunanehbie cuctems! oTcuera. CHIIBI MHEPLIVH.

3aKkoH BCEMUpPHOTO TAroreHus. Cuma TSKECTH U BeC Tela.
Tpenune. Cuna Tpenus. 3akoH AMoHTOHa-Kynona.
Mexannueckas cucteMa. BHenHue u BHyTpeHHUE crilbl. M3011MpoBaHHas cucTeMa.
3aKOH COXpaHEHMsI UMITYJIbCA.

DHeprusi, paboTa, MOITHOCTb.

3aKOH COXpaHEHUS SHEPTUU.

VY aap abconOTHO yIIPYTUX U HEYNPYTUX Te.

MoOMEHT MHEepIUHU TBEPAOIO T€Ia OTHOCUTEIBHO OCH.

3aKOH COXpaHEHMSI MOMEHTA UMITYJIbCA.

Teopema o



40. lepopmanuu TBepaoro tena. 3akoH [ yka.
41. JlaBneHue B *KUAKOCTH ¥ rase. 3akoH [lackans. 3akon Apxumena.
42. JIBrokeHue Tell B )KHIKOCTAX M ra3ax. JIoboBoe conporusienue. [logbeMHas cuia.

HaueprarteinbHasi reoMeTpHsi U MHKeHePHasi rpaguka

43. Metoa npoekiuii. [IpsMoyronbHOE IPOSIIUPOBAHUE.

44. TIpoerupoBanue orpe3ka npssmoi. Criocod mpsMOyroasHOTO TPEYroJdbHHKA.

45. BzauMHOE N0JIOKEHUE TIPSIMOM U IJIOCKOCTH. YTOJI MEXKIY MPSIMOU U MIIOCKOCTHIO.
46. ITonobue. LlenTpanbHas u 3epKagbHast CHMMETPHSL.

47. ITocTpoeHue MPOeKIUiA OKPY>KHOCTH.

48. BunTtoBas TMHUSL.

49. [ToBepXHOCTH U TeJIa BPAIICHHUS.

50. AKCOHOMETPUYECKHE TTPOCKITUH.

OueHoYHBIE CPEICTBA JJIS TEKYIIEro KOHTPOJIA
Texyiuit KOHTPOIb — ATO HEMPEPHIBHO OCYIIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOCHHUS 3HAHUN U

(GopMupoBaHUS YMEHUI U HAaBBIKOB B TeYEHUE ceMecTpa. TeKyluid KOHTPOJIb 3HaHHUH, YMEHUH U HABBIKOB
CTYJICHTOB OCYILIECTBIISIETCS B XOJ€ Y4YEeOHBIX (ayAMTOPHBIX) 3aHATUH, MPOBOAUMBIX IO PACHHCAHHMIO.
dopmaMy TEKyIIEro KOHTPOJS SIBISIOTCS BBHIOJHEHHUE KOHTPOJIBHBIX PadOT M JOMAIIHUX PacyeTHO-
rpaduveckux padoT.

B kadecTBe OIEHOYHOrO CpEICTBA aTTECTALMU Pa3feia HCIOJIB3YIOTCS YCTHBIM OMPOC, UTOrOBas
KOHTpOJIbHAs paboTa.

I[JI?I HpOMG)Ky’l'OLIHOf/i arrecTauuu MnmpeaAyCMOTPCHBI 3K3aMCHAIIMOHHBIC BOIIPOCHI U IPAKTHYCCKHUC
3aaHusl.

CryneHtsl 3a0yHOW (opMbl OOy4eHHs BBIIOJHIIOT KOHTPOJIBbHYIO paboTy. 3ajaHus K
KOHTpOJbHON pabore mpuseaeHsl B MOC. BeinosnHeHre KOHTPOJbHON paboThl MO3BOJISET 3aKPEHHTh
TEOpPEeTUYEeCKU MaTepuan Kypca. PemieHue 3ajad KOHTPOJIBHON paboTHI SBISETCS MPOBEPKON CTENEHH
YCBOGHHUSI CTYACHTOM TEOPETHYECKOrO Kypca, a peleH3uH Ha pabdoTy MOMOTralT eMmy aopaboraTh U
NPaBUIHBHO OCBOMTH PA3NIMUHBIC Pa3JIeNbl Kypca TEOPETUIECKON MEXaHHKa.

BapuaHT 3a1aHusi KOHTPOJIBHOM pabOThI onpeAessieTcs B COOTBETCTBUM € MOCIETHUMHU 2 nHdpamu
3a4€THOW KHMKKH CTYJI€HTa, KOTOPbIE SBJISIFOTCS MU(POM, IO TabJIUIE A1 KOHTPOJIbHBIX paloT.

Pasznen 1
IIpumep kommIeKkTa 33124 no pasaeny 1

Tema 2
3adauu penpooyKmueHo20 ypPoeHs
3anaua 2.1 3anaua 2.2

I lapuupueii  tpéxsennnk  ABC
VIEpKIBaeT B PABHOBECII IPY3, MOJIBEIICH-
uuiii k mapupromy Gonry C . Bec rpysa

. 0=067H. 3amamu yrmr o =060° n

. B =45°. Cumas crepxan AC u BC

HEBECOMBIMIIL, ONPEJIETHTE YCILTIE B CTEPK-

Ouax AC u BC.
3agaua 2.3 3anaua 2.4

Ba HeBecomplx cTepxHa AC 1
pit P

Onpefeiurs MOAYIb CILIBL [}

natmkerns tpoca BC 1 HaTsmxenme

mpoca AC - F,. B monoxermn

paBHopecit  yriel ¢ =30° n

B =75 cum F, =10H .

BC coennuens! B Touke C 11 mapHupHO
mpukperiensl k mory. K mapapy C
momBeren Tpy3 P . OmnpeemuTs peak-
mmo crepxus BC, ecmn yeunme B
crepxe  AC pasmo 43H . yramt
o =60°, $=30°. Onpegenuts Tak-

e Bec Tpy3a I .




OmpenemnTs PeaKIeo
crepxaa AC , yaepxuparome-
IO B PaBHOBECHI Ipy3 1 BecoMm
14 H ¢ moMoIIe0 Iemnn, HaMo-
TaHHOIl Ha Oapaban D m mepe-

kuayToit wepes 6mok . ecn

0
yron O = 307
Tarke yerie B crepikae BC .

Omnpenenuts

3adauu pexoncmpykmugHozo yposus

3agaua 2.5
Ommoponueli map Becom 12/
VAep/KIBacTCA B PABHOBECHI Ha TIal-
Koif HAKTOHHOH ILTOCKOCTII C TOMO-

mpio Bepepkn 4B . Onpenemuts mae-
TleHrie mapa Ha TTIOCKOCTE, ecTIl yToT

o = 60°. Onpemenuts Takxke Hats-

eHIle BepeBkn AB .

3axaua 2.6

Onmopoxssii map Becom 40H
OIMIIpaeTcs Ha ABE ILUIOCKOCTIL, Ilepe-
cekarormmecs mog yraom ¢ = 60° .
OmnpesenuTs JaBIeHIe Mapa Ha Ha-
KITOHHYIO IUIOCKOCT [ HA BEPTHKATh-
HYIO [IIOCKOCTb.

3amaua 2.7

3az!aqa 2.8

Wsoruysii crepxens ABC mpu-

Bec oaHOpoaHOil ropir3oH-
B TaneHoli  Ganku  AB  papen

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

B (;.é ;\' KpeIUIeH K M0/Ty TOCPEACTBOM MIApHIIpa
&
o

A, a apyroit ero konen C cBoSomHO
OIMIPAeTCs HA IMIAKYIO IUI0CKOCTh, 00-
pasyiomtyio yron ¢ =45° ¢ ropmson-
TOM. OnpesierTh PeaKI MAapHIpa 1
IIOCKOCTIL, eCcTil Ha CTepKeHb JeficT-

Byer cita ' =10H .

3adauu meopueckozo yposns

3agaua 2.9

Tpu crepxas AC, BC u
DC coemmens mapHIpPHO B
touke (. OnpenemuTs ycimie
B crepine DC | ecrmn 3axaHbl

cta F=50H u yron

o =60°. Cta F maxom-

3agaua 2.10

I'pn crepmna AQ., BO n
CO coemumennt B mwapunpe O
OnpeenTs  PEaKINE0  CTEPIKHA
CO . BosnNKarOmYIO Mo AeficTBI-
em entel [ =12H | nprnoskennoit
K mapmipy O, ecin paccrosmHis

. ") AB=A0=AD. Cuna F ma-
cs B wtockoetnn YOz .
npagiena no OF .
3anaua 2.11
C Tpu crepxus AO. BO u
CO mapHnpHO-CTepXHEBOIT KOH-
CTPYKUIII COCIIIHCHBI B TOYKE ()
K KOTOPOﬁ TIPILTOKEHA CIia
F =18H . Onpenemrs yeiwmis B
crepxuax AQ, OC uOB . ecm
yeaer o =30°, f =45°.
Ikana oueHuBaHus 3a1a4 no pasaery 1
Tpouent baaabl
BbInoJiHe- | 84-100 % | 66-83% | 50-65% | 0-50 % . .
8 . . . peiiTHHI OB O
HMA | 3aJaHuil | 3aJaHWii | 3agaHui | 3agaHui J—
YpoBeHb
3amaun CIIpoO TUBHOT'O
AT PENpOIYE 0751 | 05075 | 0,25-05 | 0-0,25 0-1
YPOBHSI
3agaumn
PEKOHCTPYKTHBHOTO 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHSI
3amaun TBOPYECKOTO
A P 2-2,5 152 | 0,75-15 | 0-0,75 0-2,5
YPOBHSI

HTroro 0-5




IIpumep 3axaHus K pacyeTHO-Tpadpuyeckum padoram mo pasaery 1
PI'P C1. Onpenesienne yCUJIUi B CTEPKHAX IJIOCKOH (pepMbI (Tema 2)

3amana cxeMa pacueTHas MIockoi ¢epMel. Pazmeps! nansl B MeTpax. TpeOyercst onpeaenuTs peakiuu
OIIOp U YCHUJIUS BO BCEX CTEPIKHAX (PEpPMBI.

Bapnanrt 1 BapuanTt 2

P=1xH P=48xH

Bapuanrt 3 Bapuant 4

P=3xH
P=06xrH
Bapnant 3 BapuanT 6

B

P=35xH P=14xH
Bapnanr 7 BapuanT 8
el
1 2
A B
- L: \
TP 3 4 2 2
2 3 3 . P=4xH
P=1xH
Bapuant 9 1 Bapuant 10
P
p 2 2 .
1
A 1 B
, T,
3 4 . 4
4 3 3
P=3xH P=11xH

IIIkxaja oueHUBaHUA pacuyeTHO-TpaguuecKux padot nmo pasaeay 1

Ne paGoTor baJibl pedTUHrOBOM
OLICHKH
Cl 2
C2 2
C3 1
Hroro S




16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.
35.

Bonpocs k codeceqoBannio no pasgeny 1
CraTtuka Kak pa3ien TeopeTHueckord MexaHUKH. OCHOBHBIC TIOHSATHS CTATHKH (paBHOBECHE Teja, CHIIa,

JUHUS  JCHUCTBUS CHWIJIBI, CHCT€Ma CHUJI, CBOOOJHOE TelO, OKBHUBAJEHTHBIE CHUCTEMBI CHII,
pPaBHOJIEHCTBYIOIIAS CHCTEMbI CHJI, YPaBHOBELIEHHAs CHUCTeMa CHJI, ypaBHOBeUIMBaromias cuia). /[Be
OCHOBHBI€ 3a/1a4l CTaTUKH.

AKCHOMBI CTaTUKH U UX CJIEJICTBHUSL.

[TonsTuss HECBOOOMHOTO Tena W CBs3ei. Pa3jeneHue cui Ha aKTUBHBIE CWJIBI U PEAKIUN CBS3CH.
Axcuoma (mpuHIHUIT) 0cBOOOXAaeMocTH. OCHOBHBIE BUBI CBSI3€H U MX PEaKLIUU.

Cucrema cxonamuxcs cwi. Teopema O PpaBHOJAEWUCTBYIOIIEW CHUCTEMBl CXOMSIIUXCA  CHIL
I'eomeTpuueckuii u anreOpandeckuii CiocoObl ONPeIeTICHUS PABHOACHCTBYIOICH.

VYcioBust paBHOBECHS CHCTEMBI CXOAIUXCs cuil. ['eomerpuyeckas u anredpandeckas GopMbl yCcI0BUI
PaBHOBECHSI CUCTEMBI CXOSIIUXCS CUJL.

TeopeMa 0 paBHOBECUH TPEX HENAPAJLIEIbHBIX CHUIIL.

CnoxxeHue IByX napajuiebHbIX CUIIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

Teopembl 00 3KBUBAJIEHTHOCTH M CJIOKEHUU Map U UX CIEICTBUS.

. Teopema 0 IpUBEICHUU CUCTEMBI ITAp K TPOCTEHIIEMY BHUILY.

. YCI10BHE paBHOBECHS CUCTEMBI I1ap.

. MOMEHT CHJIBI OTHOCUTEIBHO TOYKH (KaK BEKTOP).

. B3auMocBs13p MOMEHTA Hapbl ¥ MOMEHTOB CHJI TAPbl OTHOCUTENIBHO TPOU3BOJIbHOU TOUKHU.

. JlemMa o mapaiensHOM niepeHoce cubl (JJemma [lyaHnco o npuBeneHNH CUITBI K TaHHOMY LEHTPY).

. IloHATHS TTIAaBHOTO BEKTOPA U IIABHOI'O MOMEHTA CUCTEMBI CHJI. AHATMTUYECKUI CIIOCO0 ONpeaeeHus

[JIABHOT'O BEKTOPA U IJIaBHOI'O MOMEHTA CUCTEMBI CHIL.
OcHoBHast TeopeMa cTaTuku (TeopeMa IlyaHco o mpuBeIeHUN CUCTEMBI CUJI K JAHHOMY LEHTPY).
YacTHble ciayyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CUJI.

YcnoBust paBHOBECHS TPOU3BOJILHOM CHCTEMBI CHJI (TEOopemMa).

Teopema BapruHboHa 0 MOMEHTE PaBHOJEHCTBYIONIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

[TonsTue minockou cucremsl cui. [IpuBeneHne NpOU3BOJIBHON IUIOCKOM CHCTEMBI CHJI K IPOCTEULLIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKOW CUCTEMBI CHIL

MOMEHT CUJIbl OTHOCHTEIHHO TOUKH (KakK anreOpanyueckas BEeTHYHUHA).

MoMeHT napsbl (Kak ajaredpanyeckasi BeTHUHUHA).

VYcnoBus paBHOBECHS MPOU3BOJIBHOM INIOCKOW CUCTEMBI CHII. Y PAaBHEHHs PaBHOBECHS NPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

VYcnoBue paBHOBECHS pblUara.

VYcnoBre ycToMUMBOCTH TBEPAOTO Tena MpH onpokuabiBaHu. KosdduureHnt ycroiunBocT.

[TonsiTre TpeHus, BUABI TPEHUS. 3aKOHBI TPEHUS CKOJIBKEHUS.

Peakuuu HeneanbHbIX (MIEPOXOBATHIX) CBsA3EH. YTou TpeHus. Konyc TpeHus.

PaBHOBecHe py HATMYUU TPEHUS CKOIBKECHHUS.

Tpenne kauenusi. PaBHoBecHe MpU HATMYUK TPEHUSI KAUSHHUS.

IlonsTHE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.

B3aumocBsi3p MOMEHTa CHITBI OTHOCUTEIBHO OCH U MOMEHTA CHJIbI OTHOCUTEIBHO TOUKH Ha 3TOM OCH.
AHanuTHyecKoe OIpesesieHue TJIaBHOTO BEKTOpa M TJaBHOTO MOMEHTa NMPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS TPOU3BOJIBHON MPOCTPAHCTBEHHOM CUCTEMBI CHJI.

Teopema BaprHboHa 0 MOMEHTE PaBHOAEHCTBYIOLIEN CUCTEMBI CUJI OTHOCUTEIBHO OCH.

[lonsiTue cucreMbl mapajielbHbIX CHI. TeopeMa O paBHOJAEHCTBYIOLIEH CHUCTEMbI MapauleNIbHbIX U
OJIMHAKOBO HAMPAaBIICHHBIX CHIL.



36.

37.

38.

39.

[lonsiTue 1eHTpa cUCTeMbl HapajUieNbHBIX cuil (Teopema). DopMylnbl Il BBIYUCICHUS KOOPAMHAT
LEHTPA CUCTEMbI TAPAJUIETBHBIX CHIL.

PaBHOzelcTBYIOIIAs CUJT TSOKECTH TBepaoro tena. [lonstue neHTpa TsxkecTd TBepAoro rena. Gopmyssl
JUIS BBIYMCIICHUS] KOOPAMHAT IIEHTpa TSHKECTH Tela.

Omnpenenenre KOOpAMHAT LEHTPa TSHXKECTH OJHOPOIHOrO TBEpAOro Tena (LEHTP THKECTH o0bema,
IJIOILA/TH, JIMHUH).

Crioco0bl orpesesieHns MOJIOKEHUSI LIGHTPOB TSHKECTU Tell (MHTETPUPOBAHUE, CUMMETpPHs, pa30ucHue,
CIOCcO0 OTPULIATENBHBIX BECOB, IKCIIEPUMEHTAIBHBIN C1I0C00).

Ilkana oueHuBaHus 00y4aruerocsi Ha codeceJ0BaHNHU MO pa3aenay 1

Baniabl
peiTHHIO
YpoBeHb 0CBOEHMSI MaTepHuasa .
BOM
OLIEHKH
Teopernueckoe colepkaHue ITUCIHUIUIMHBI OCBOCHO TMOJHOCTBIO, 0€3 MpoOeIioB, 5

HEOOXOIUMBbIC TIPAKTUYECKUE HABBIKM palbOThl C MaTEepPHAIOM IOJHOCTHIO
chopmupoBanbl. OOyyalOmUMACSd HUCYEPIBIBAIOIIE, MOCIEAOBATENbHO, YETKO U
JIOTUYECKH CTPOMHO W3JaraeT Marepual, yMEEeT TECHO YBA3BIBaTh TEOPUIO C
MPAKTUKOM, BIIaJICET PA3HOCTOPOHHMMHM HAaBbIKAMH W IPUEMaMH BBIOJTHEHUS
MPAKTUYECKUX 3a]a4y, IPUYEeM HEe 3aTPYIHSETCA C OTBETOM IPU BUIOM3MEHEHUU
3aJaHUM.

Teopernueckoe coaep)KaHWE MAUCIUIUIMHBI OCBOEHO IPAKTUYECKH TIOJHOCTBIO, 4
oOyJaromuicss TPaMOTHO W IO CYIIECTBY H3JlaraeT MaTepual, He JOIycKas
CYUIECTBEHHBIX HETOYHOCTEH, MPAaBUJIBLHO MPUMEHSET TEOPETHYECKHE MOJIO0KEHUS
MpU  PEIICHWH TPAKTUYECKUX BOMPOCOB U 3a1ay, BIAJEET HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHCHHS.

Teopernueckoe conep)kaHWE AUCLUUIUIMHBI OCBOEHO YAacCTHUYHO, OOydaroIuics 2-3
UMEET 3HAaHMS TOJBKO OCHOBHOIO MaTepHala, [JOIYyCKaeT HETOYHOCTH,
HEJOCTaTOYHO  TNpaBUJIbHBIE  (POPMYIUPOBKH, HapylIeHUsT  JIOTUYECKOU

MOCNE0OBATEIbHOCTH B  U3JIOKEHWH MaTepuana, HO TNpoOensl He HOCST
CYIIIECTBEHHOTO XapaKTepa, HEOOXOIUMBIE MPAKTUYECKUE HABBIKK pPabOTHI C
OCBOEHHBIM MAaTepUaIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOydYarOIIUKCS
WCTIBITHIBAET 3ATPYAHEHUS TPU PEIICHUU MTPAKTUYECKHUX 3aa4.

Teopetnueckoe conaepkaHWe MUCHUIUIMHBI OCBOCHO YACTHUYHO, OOydJaroImuics 0-1
JIOTTYCKAeT CYIIECTBEHHBIC OIMMUOKHM, HE BHIUT B3aMMOCBSI3M TEOPUU C MPAKTUKOM,
He0OXOIMMBbIE TPAKTUYECKHUE HABBIKU pabOThI HE cHOpPMHPOBaAHBI, OOJIBITHHCTBO
MPEAYCMOTPEHHBIX paboyell mporpaMMoil AMCIUIUIMHBI YYEOHBIX 3aJaHUN HE
BBIMIONHEHO. HeoOxomuma JOMONHUTENbHAs CaMOCTOSITENbHAss paboTa Haj
MarepuaioM Kypca.

Paszpnen 2
IIpumep KoMILIeKTa 3a/1a4 N0 pa3aeny 2
Tema 9
3adauu penpoOoyKmueHo20 ypoeHsi
3agava 9.1 3agava 9.2
JlaHo ypaBHEHHE TBM)KCHHUS TOUYKU X = Touka HABWIKETCS MO MPSAMON C TMOCTOSHHBIM
sin(nt).  Ompemenuth  cKopocTb B | yckoperweM a = 0,3 m/c?. OnpeenuTh Ha9aIbHyFO
OmpKalnMii 1mocje Hadana JBWXKEHHS | CKOPOCTb TOYKH, €CIM uepe3 6 CeKyHJ Iocie
MOMCHT BPECMCHHA t , KOrja KoopanuHaTa X= Haydajla ABUXKCHUA CKOPOCTb TOYKH CTajia paBHOﬁ 3

0,5 M. OmpenenuTb yCKOpeHHE TOYKHM B | M/C.

OTOT MOMCHT BPCMCHHU.
3agauya 9.3 3agaua 9.4

Touka JABWXKETCS 1O TPSAMOM € CKOJIBKO CeKyHJ JODKEH paboTaTh JBUTATENb,

yekoperneM a = 0,5 m/c”. OnpesennTh, 38 | KOTOPBIH COOBIIAET paKeTe YCKOPeHHE 3g, 4TOOBI




Kakoe BpeMsi Oy/eT MpoiiieHO pacCTOsHHE
9 M, eciiu ipu tp = 0 cKOpOCTH TOYKH Vo =
0. KakoBa Oyner ckopocTb TOUKH B 3TOT
MOMEHT BpEMEHU?

CKOPOCTb PAaKCTHI B HpHMOHHHeﬁHOM ABUKCHUN
BO3pocia ¢ 3 10 5 km/c?

3agauya 9.5
3aaHbl ypaBHEHHS JIBYDKCHHS TOYKU X
2t, y = 1 — sin(0,1t). Onpenenutsb
OMKaWIuii MOMEHT BpPEMEHH, Korja
Touka mnepeceueT ock OX. Ompenenuthb
TaK)Ke CKOPOCTh TOYKH B 3TOT MOMEHT
BPEMCHH.

3agaua 9.6
[Ipoeknust BEKTOpa CKOPOCTH TOYKH Ha OCh X Vy =
2cos(nt). Onpenenutbh KOOpAMHATY X1 TOYKU B
MOMEHT BpeMenu t; = 1 ¢, nipu tp = 0 koopauHata
Xo = 0.

3agaua 9.7

JlaHpl DIIpPOEKIMU BEKTOpPA CKOPOCTH
TOYKU HAa KOOpAUHATHBIE OCH: Vy = 3t, Vy =
2t%, v, = £ Ornpenenutb MOAYJIb BEKTOpa
YCKOpPEHUS B MOMEHT BpeMeHH t1 = 1 ¢ u ero
HalpaBJieHUE (HAIPaBIISIOIINE KOCUHYCHI).
PaccTosiHMsI 1aHbl B MeETpax, Bpems — B
CEeKyHJax.

3agaua 9.8
Jlanbl ypaBHEHUs IBMXKCHHUSI TOUKH: X = 0,3ty =
2t°. Onpenenutb, B Kakod MOMEHT BpemMeHH t
YCKOpEHHUE TOUKH PaBHO 7 cM/c? . OIPENEIUTh TakKe
CKOPOCTh TOYKHM B OTOT MOMEHT BpEMEHH.
Koopaunatsl X U Y 3ajaHbl B CAHTUMETPAX, BPEMsI — B
CEKyH/Iax.

3agada 9.9
HOJIO)KCHI/IG TOYKH Ha IIJIOCKOCTHU
onpeeseTcs eé paanyc-BEKTOPOM

7 = 0,3tT+ 0,1t3j. Omnpenenuts MOIYIb
BEKTOpa YCKOPEHHMS TOYKH B MOMEHT
BpeMeHH t; = 2 ¢ U ero HampaBieHHe (IO
HANpaBJSIIOIUM KOCHHycaMm). PaccrosiHust
aHEI B METPAX, BPEMs — B CEKYH/IaX.

3amaua 9.10
Touka JBHXKETCS 1O OKPYXHOCTH COTJIACHO
YPaBHEHHUIO S = 0,5t% + 4t. Haiitu nonHoe yCKOpEHHE
TOYKHM B MOMEHT BPEMCHH, Korjga e€ CKOpOCTh
nocturtet 10 mM/c . Paguyc okpyxkHoctu R =1 m.

3adauu peKoOHCMPYKMUEHO20 YPOGHS

3amaua 9.11
KacarenmpHoe yckopenne Touku a, = 0,2t.
Onpenenuth MOMEHT BpeMmeHH 1j, Koraa
CKOpPOCTH V TOYKU JOCTUTHET BCINYWHBI 10

3amaua 9.12
Touka IBUKETCS 110 OKPYKHOCTH COTJIACHO 3aKOHY
s = bt — O,4t2. Onpenenutb MOMEHT BpeMEHHU 1, npu
KOTOPOM HOPMaJIbHOE YCKOpEeHHe TO4Ykd a, = 0, a

t;, IpU KOTOpPOM HOpPMalbHOE YCKOpPEHUE
TOUKH &y 3 M/c% a Take BenmMUMHY
[MOJIHOTO YCKOPEHUSI TOYKH B 3TOT MOMEHT
BPEMEHH.

M/c, ecimu Tipu tp = 0 CKOPOCTh TOUKH Vo = 2[Tak’kKe BEJIMYMHY TMOJHOTO YCKOPEHHsI I 3TOTO
M/c. Kakoil myTh mpoiier To4yka 3a 3TOMOMEHTA BPEMEHHU.
BpeMmsi?
3adauu meopueckozo yposus
3amaua 9.13 3agaua 9.14
Jlan 3akoH gBwkeHus Toukh 10| Ilo okpyxHocTH, pamuyc KoTtopou I = 7 M,
Tpaektopuu: S = St. OmpenenuTh paaMyC|IBIXKETCS TOYKa COMJIACHO 3aKOHy S = O,3t2.
KPUBU3HBI TPACKTOPHUM B MOMEHT BpeMEHM|ONpEeNeNnuTh MOMEHT BpeMeHH t;, Mpu KOTOpOM

2
HOpMaJIbHOE YCKOpPEHHE TOUKHU a, = 1,5 mM/c”, a Takxke
BEJIMYMHY IOJHOIO YCKOPEHUS TOYKH B 3TOT MOMEHT
BPEMEHH.

Ikana oueHuBaHMs 32124 MO pa3aenay 2

Tpouent Banabl
BeinoJine- | 84-100% | 66-83 % | 50-65% | 0-50 % N .
. . . . peiiTHHIOBO#
HUS | 3aMaHMil | 3aMaHMii | 3aJaHM# | 3agaHU —
YpoBeHb b
3amaun
PENPOTYKTUBHOTO 0,75-1 0,5-0,75 | 0,25-0,5 0-0,25 0-1
YPOBHS
3anaum 1-15 0751 | 050,75 | 0-05 0-1,5
PEKOHCTPYKTHBHOI'O




YpOBHS
3ajaunm  TBOpUECKOro |, , g 152 | 07515 | 0-075 0-2,5
YPOBHS

Hroro 0-5

IIpumep 3ananus K pacueTHO-rpadguyecKkuM padoram no pasaeiy 2

PI'P K1. OnpesesieHne CKOPOCTH M YCKOPEHHUS TOYKH 10 33JaHHBIM
YPAaBHEHUSAAM ee IBU:KeHusl (TeMa 9)

[To 3amaHHBIM ypaBHEHHSAM JBIKEHHS TOYKU M TpeOyeTcsi YCTaHOBUTH BHJ €€ TPACKTOPHH U JUIA
MOMEHTa BpeMeHu t = 1 (C) HaliTH MOJI0KEHUE TOUKU HA TPAEKTOPHUH, €€ CKOPOCTb, ITOJIHOE, KacaTeIbHOE U
HOpPMAaJIbHOE YCKOPEHMSI, & TAKXKE pPaJANyC KPUBU3HBI TPACKTOPHUU.

Howmep VpaBHeHHA IBIDKeHHA Bpemsa 1. ¢
BapHAHTA X = x(t),cM vy =vyit), o™
1 21743 =5t 0.5
3 Acos ( mt/3)+2 Acos™( mt/3)+2 1
3 —cos(nt /3)+3 sin(mt™/3)-1 1
4 4t+4 —4(t+1) 2
5 2sm(nt/3) —3cos(mt/3)+4 1
6 32 —14t 0.5
7 3t—t+l S5t=51/3-2 |
8 Tsm(at/6)+3 2-Tcos(at"/6) 1
9 —3/(t+2) 3t+6 2
10 —Aeos(mt/3) —2sin(mt/3)-3 1

Ixana oueHUBaHUsA pacuyeTHO-TpaduyecKuX padoT mo pasaeny 2

Ne paGoTe1 BaJibl pedTHHrOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
Hroro S

Bomnpocsl k codecenoBaHuIo Mo pasaeny 2
1. Kunemaruka kak pasznen TeopeTudeckoid MexaHMKd. OCHOBHBIE MOHSTHS KUHEMAaTUKH (CUCTeMa

OTCUCTa, TPACKTOPHUA TOYKH, HpHMOHHHeﬁHOC u KpI/IBOJ'II/IHeI\/’IHOG JABVXCHUA TOYKH, PaBHOMCPHOC U
HCPaBHOMCPHOC ABMIXCHUSA TOYKH, CKOPOCTH TOYKH, YCKOPCHHUEC TO‘—IKI/I). OcHOBHBIC 337a4 KHHEMATHKH.
CnocoObl 3aaHus ABMXKCHUSA TOYKU: BCKTOpHBIﬁ, KOOp)II/IHaTHLII\/'I, €CTECTBEHHBIIA.

OHpCHCHCHI/IC CKOpPOCTH U YCKOPCHH TOYKHU ITPU BEKTOPHOM crocooe 3aJaHus IBUKXCHUA.
OHpCHCHCHI/IC CKOPOCTH U YCKOPCHHA TOYKHU ITPU KOOPANHATHOM criocooe 3aaHus IBUXXCHUA.
OHpCHCHCHI/IC CKOpPOCTH MW YCKOPCHHUA TOYKH TIPpHU CCTCCTBCHHOM crocooe 3agaHusl JOBHXKCHUS.
EcrecTBeHHas cucreMa KOOpAuHaT (KacaTCJIBHaSI, HOpMaJib, 6I/IHOpMa.HL n ux OpTBI) U €CTECTBEHHBIN

ok~ w

TPEXIpaHHUK (COmpHKacamolascs, HOpMalbHas M cOpAMIsiomas Miaockoctu). lleHtp u paamyc
KPUBU3HBI TPAEKTOPHUH.



10.

11.
12.
13.

14.

15.
16.

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

24.

25.

26.
217.

28.
29.

30.
31.
32.
33.
34.

Knaccudukanus ABUKEHUN TOYKH 1O €€ YCKOPEHUAM (TPAMOTIMHEWHOE, TPSIMOJIUHEHHOE paBHOMEPHOE,
NPAMOJIMHENHOE PaBHOINEPEMEHHOE, KPUBOJIUHENHOE, KPUBOJIMHEHHOE PAaBHOMEPHOE, KPUBOJIMHEUHOE
paBHOIIEPEMEHHOE).

[locTynarenbHOe ABMKEHUE TBEPAOro Tena. TeopemMa O MOCTYyHaTeIbHOM JBUKEHUU Tela. 3a/laHue
MOCTYMATEIBbHOIO JBUKEHHUS TeJa. Y paBHEHUE NOCTYNATENbHOIO IBM)KEHUS Tela.

BpamarensHoe OBMKEHHME TBEPAOIO Teja. YToJl IOBOpPOTa Teja. 3ajJjaHue BPAIIATEIbHOTO JBUKCHUS
Tena. Y paBHEHHE BpalllaTeIbHOTO JBUKEHHS TBEPAOIO TEa.

VYrioBasi CKOPOCTh M YIJIOBOE YCKOpEHHE Tena (Kak anreOpanvyeckue BEIHMYMHBI), COBEPLIAIOIIETO
BpalllaTelbHOE ABMXKEHHUE.

YacTHble cilydyad BpalllaTeIbHOIO JBMXKEHUS Tela (PaBHOMEPHOE M PABHOIIEPEMEHHOE BpAIllCHUE).
@opMyiibl U151 BBIMUCIIEHUS YTIIOBOM CKOPOCTH U yrija OBOPOTA.

OrnpenenieHne CKOPOCTH M YCKOPEHUSI TOUKH TEJIA, COBEPILIAIOIIET0 BPAIATEIbHOE ABUKEHUE.
[IceBnOBEKTOPHI YIVIOBOW CKOPOCTH U YIJIOBOTO YCKOPEHHMS Tea.

BekTopHble BbIpaXeHHs AJI1 CKOPOCTH, BPAIATEIbHOIO U LIEHTPOCTPEMUTEIBHOIO YCKOPEHHI TOUYKU
BpAILAIOILErocs Tena.

[1nockoe nBuxeHue TBEpAOro Tesa. CBOWCTBA IIIOCKOTO ABMXKEHHUA. 3aaHHUE IJIOCKOTO JBMXKEHUS Tela
(mmockoit purypsl). YpaBHEHHS TUIOCKOTO ABMKEHHS Tena (IUIOCKOH (urypsl). Pasnokenue nBMKeHUsS
TUTOCKOM (PUTYPHI HA TMOCTYNATEIbHOE IBUKEHNE BMECTE C MTOJIIOCOM U BPAILICHHE BOKPYT TOJIOCA.
Teopema 0 CKOPOCTSIX TOYEK IIOCKOHN (GUTYPHI U €€ CIEeICTBUSI.

[ToHsiTHE MTHOBEHHOTO IIEHTpAa CKOPOCTEH IUIOCKON (UTyphl U TEOpeMa O €ro CYIIECTBOBAHUU H
€MHCTBEHHOCTH.

[IpuMeHeHre MTHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEeNIEHUI0 CKOPOCTEH TOUEK IITOCKOH (PUTYPHI.
Pasnuunble ciiydaun onpezeneHus NoJ0KeHUsI MTHOBEHHOTO LIEHTpa CKOPOCTEH.

Teopema 00 YCKOPEHHUSAX TOYCK TUIOCKOH (PHUTYPBI.

[Tonstue MruoBeHHOTO 1IeHTpa yckopenuit (MIL[Y) miiockoit purypsr.

Crioco0bl onpe/iesieHrss MTHOBEHHOTO IIEHTPa YCKOPEHU TII0CKON (UTYpBHI.

Cdepuueckoe ABMKEHHE TBEPIOTO Tena. YTIibl Diiiepa. YpaBHeHUsI CHEPUUECKOTO IBHKEHUS.
MrHoBeHHas: OCh BpallleHUs. YpaBHEHHE MIHOBEHHOW OCH BpallleHHs] TBEPAOTO Teja Mpu cPepruiaeckomM
JBUKEHUH. YTIIOBasi CKOPOCTh U YIJIIOBOE YCKOPEHHE Tea.

OmnpeneneHue CKOpocTel M YCKOpEHHI Todek Tena MpH cepudeckoM JBWXKEHHMU. PacmpeneneHue
CKOpOCTe TOYeK Tena mpu chepudyeckoM IBIKEHUH. [IpOeKIuu CKOpPOCTHM TOYKM Tela Ha OCHU
JIEKapTOBBIX KOOP/AUHAT.

Pa3noxxeHne qBuKeHHs: CBOOOJHOTO TBEPAOIO TEJa HA OCTYNATEIbHOE JBUKEHHE BMECTE C TIOJIIOCOM U
chepuueckoe IBHKEHHE BOKPYT MOJIOCA. YPaBHEHMs JBUKEHMsI cBoOOomHoro Tena. HesaBucumocthb
BEKTOPOB YIJIOBOM CKOPOCTH U YIJIIOBOTO YCKOPEHUS! CBOOOIHOTO Tejia OT BhIOOpa MoJIoca.
Omnpenenenne CKOPOCTeH U yCKOpEHHU Touek CBOOOTHOTO TBEPAOro Teja.

CrnoxHoe nBukeHHue Toukd. OTHOCHTENbHOE, MEPEHOCHOE M a0CONIOTHOE JBMXKEHHUS TOUKH. 3ajaHue
CJIOKHOTO JABUKEHUS TOUKH.

TeopeMa 0 CII0KEHUU CKOPOCTEH.

Teopema o cnoxkennn yckopenuit (Teopema Kopuomnuca), kopuonncoBo yckoperue. Ciydan OTCYTCTBUS
KOPHOJIMCOBA YCKOPEHUSI.

CrnosxeHue MoCTynaTeNbHbIX IBUKEHUI.

CrnokeHre BpallleHri TBEPJIOro TeJla BOKPYT MapajljiesbHbIX oceil. [Tapa Bpamiennii.

CrnosxeHue BpalleHUI TBEPAOIO TENA BOKPYT NEPECEKAIOIINXCS OCEH.

CnoxxeHue NocTynaTeIbHOrO ¥ BpalllaTeIbHOTO ABMKEHUN. BUHTOBOE NBUKEHUE.

OOmmuii ciydaid CloKeHHsl IBHKEHUH TBEpAOro Tena.



IIkana oueHnBaHus 00y4aIerocs Ha codeceJ0BaAaHUHU 1O pa3aenay 2

ypOBeHL OCBOCHHA MaTepHuaJja

Basbl
PedTHHIOBOI
OLICHKH

Teopernueckoe colepkaHue MUCIUIUIMHBI OCBOCHO MOJIHOCTBIO, 0€3 MpOoOeIioB,
HEOOXOJIUMBIC TPAKTUYECKHE HABBIKM pabOTBl € MaTepHUAIOM IOJHOCTHIO
chopmupoBanbl. OOy4arOUIUIiCS HMCYEPIBIBAIONIE, TOCIEIOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JaraeT MaTepuaj, YMEET TECHO YBS3bIBATb TEOPHUIO C
HpaKTHKOﬁ, BJIagcCT paBHOCTOpOHHI/IMI/I HaBbIKAMHN H HpI/IeMaMI/I BBIITOJIHCHUS
MPAKTUYECKUX 3aJlay, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IPU BUIAOU3MEHEHUU
3aJaHUM.

5

Teopernueckoe coiepkKaHWe NUCLMILIMHBI OCBOEHO MPAKTUYECKU IOJIHOCTBIO,
00y4aroImMHCs TPaMOTHO M IO CYIIECTBY H3JlaraeT MaTepuan, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH, MPAaBUIIBHO IPUMEHSAET TEOPETUUYECKHE MOJIOKEHHS
[IpY pELIEHUH MPaKTUUYECKUX BOMNPOCOB U 3aJad, BIAJAEET HEOOXOIUMBIMU
HaBbIKAMU U IPUEMaMH MX BBIIIOJHEHHUS.

Teopernueckoe conepkaHue AUCLUUIUIMHBI OCBOEHO YaCTUYHO, OOydaromuics
MMEET 3HAaHMA TOJBKO OCHOBHOIO MaTepuala, JOIyCKaeT HETOYHOCTH,
HEJOCTaTOYHO  NpaBUIbHBIE  (OPMYIUPOBKHM,  HApyLIEHUS  JIOTUYECKOU
[IOCJIeIOBATENbHOCTH B  M3JIOKEHMM MaTepuasia, HO IMpoOeiabl He HOCAT
CYLIECTBEHHOI'O XapaKTepa, HEOOXOAMMbIE NPAKTHUYECKHE HAaBBIKM pabOThl ¢
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO O0YyYarouIuiics
WCIBITHIBACT 3aTPYIHEHUS IPU PEIICHNUU PAKTUYECKUX 3a/1a4.

2-3

Teopernueckoe coaepkaHue AMCHUILIMHBI OCBOCHO YaCTUYHO, OOydaroImuiucs
JIOMyCKAaeT CYIIECTBEHHbIE OMMOKMA, HE BHIUT B3aWMOCBSI3M TEOPHH C
MIPAKTUKOM, HEOOXOAUMbIE MPAKTHUYECKUE HABBHIKU pabOThl HE CPOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabovel MporpaMMOi JUCHUTUIMHBL Y4eOHBIX
3aJjaHMi He BbINOJHEHO. HeoOxoauma TOMOJHUTENbHAs CaMOCTOSITEIbHAS
paboTa HaJl MaTepuaioM Kypca.

0-1

Pa3znea 3
IIpumep KOMILIEKT 3a7a4 M0 pa3aeay 3

Tema 16

3adauu penpodyKmuenoz20 ypoeHs

3agaua 16.1 3agaua 16.2

Teno maccoit m = 50 Kr, OABEIIEHHOE Ha TPOCE,
[OAHMMAaeTCs BEepPTUKAJIBbHO ¢ yckopeHueM a = 0,5
2
M/c”. OnpeieNuTh CUITy HAaTSOHKEHUS Tpoca.

Heranp maccoit m = 0,5 Kr CKONb3UT BHU3 IO JIOTKY.
Ilon xakuM yIJIOM K TOPHU30HTaJbHOM IJIOCKOCTU JOJDKEH
pacrionaratbCs JOTOK, ISl TOTO 4TOOBI J€Talb JBUTANach C
yckoperneM a = 2 M/c*? YroJ1 BRIPasHTb B IPagycax.

V. atle 3amaua 16.3 3amaua 16.4
6 CxopocTb JIBHKEHUS MarepuanbHas Touka Maccoil M = 16 Kr ABUKETCS IO
3 pé TOYKM Maccod M = 24 kr mo |oKpyXHOCTH pamuyca R = 9 M co ckopoctsio V = 0,8 m/c.
! / npssMoi  3amana rpadukoM (OnpemenuTh  NMPOCGKIMIO  PaBHOJCHCTBYIOIIEH — cwmil,
11/ ¢$yHKIIH v = v(f). |mpuioXeHHBIX K TOYKe, Ha T[JAaBHYH0 HOpManb K
| p 4 Onpenenurs MOJYJIb  [TPaE€KTOPHUH.
L PaBHOACHCTBYIOLIEH CHII,
¢ IeHCTBYIONMX HA TOUKY.
3amaua 16.5 3amaua 16.6
MatepuanbHas Touka Maccod M = 900 xr Onpenenurs MyTh, TPOUJEHHBIH MaTepUaTbHON TOUYKON
JIBIDKETCSI 1O TOPHU3OHTAJIBHOM mpsMOM mox [Maccod M mo ocu OX 3a 1 C, ecau OHA JABMXKETCS MO

neticrBueM cuibl F = 270t, kotopast HanpaBJieHa 110
TOM ke mpAMoi. OmpenenuTs CKOPOCTb TOYKH B
MomeHT Bpemenu t; = 10 ¢, ecmm npu  ty = 0
ckopocTb Vo = 10 m/c. OmpenenuTts Takxke IIyTb,
poiiieHHBIN TouKoi 3a 3! 10 c.

nerictBueM cuibl Fy = 12mt’>. B MomeHT BpemeHHu typ = 0
KOOpJHMHATA Xg = 3 M CKOPOCTh Vo = 6M/C.

3adauu pekoncmpyKmueHo2o ypoeHs

3agaua 16.7

\ 3anaua 16.8




) MarepuanpHas TOYKa Ha marepmanbHyro Touky Maccoii m = 20 kr, KoTopas

: M - M Maccoii M JABIDKETCS |ABIDKETCS IO TOPH30HTANBHOW MNPSIMOM, IEHCTBYeT cuiia
i | 3;; BJIOJIb TOPU30HTABHON  |[compoTuBIcHU R = 0,2V%. 3a CKOIBKO CEKYyHJI CKOPOCTb
‘ . __\-> ocu Ox mox neiictBueM |rouku ymeHwimutes ¢ 10 qo 5 m/c? Kakoi myTs mpoiineT
L — cutet F = 2m(x + 1). |[rouka 3a3TO Bpems?

Onpenenutb CKOPOCTh U YCKOPEHHUE TOYKUA B
MOMEHT BpEMEHH, Korja ee koopauHara X = 0,5 M.

3amaua 16.9 3amaua 16.10
Omnpenenuts CKOPOCTh TOUKU Marepuanbnas Touka M maccoid m = 6
M KOHHUYECCKOI'O MasATHHKA, ’ KT nepeMeacTes B FOpI/I30HTaJ'II>HOI‘/II
KOTOpBIH Ipu JuinHe HUTH OM = IJIOCKOCTY 10 KPUBOJIMHENHOU TPaeKTOPUU
1 M, OmUCHIBaeT KOHYC C YIJIOM - mon aevicteueM cwiel F = 8 H. Onpenenuts
IIpyu BEPIIUHE O = 450 . KacaTCJIbHOC YCKOPCHHUC TOYKH.

3aoauu meopuecKozo ypoeHs

3agaua 16.11 3agaua 16.12
Teno maccoit m = 20 Kr majgaeT Mo BEpTUKAIH, Ilo HakJIOHHON IJIOCKOCTH W3
CHJla CONMPOTHUBJICHUS Bo3ayxa R = 0,04v2. COCTOSIHMSI TTOKOSI HAUMHAET CKOJb3UTh
Onpenenuth MaKCUMaJlbHYIO CKOPOCTb NaJeHHUSA Teno maccod m = 1 kr. Onpenenuthb
Tena. MaKCUMAaJIbHYI0 CKOpPOCTb Te€ja, €CIU

CHJIa CONPOTUBJICHHUS nBmkeHnio R = 0,08v.

IIpumep 3apanus K pacdyeTHO-rpadguyeckumM padoram no pasgeray 3
PI'P JI1. UnTerpupoBanue nud¢epeHHaJIbLHBIX YPABHEHUH ABUKEHUS
MaTepuaJbHOH TOYKHM (Tema 17)
MarepuanbHas Touka M maccoil M, moigy4yuB B TOuke A HaydalbHYI CKOpPOCTh Vo, IBMXKETCS B

u3zoruyTtoii Tpyoe ABC, pacrnoniokeHHOH B BEPTHKAIBHON MIOCKOCTH. YUYaCTKU TPYObI WM 00a HAKIOHHBIE,
WIA OJIMH TOPU3OHTAIbHBIM, a Apyroil HakIOHHBIH. Yron HakioHa TpyOwel o = 30°. Ha ywactke AB Ha
MaTepHaJIbHYI0 TOYKY JCHCTBYeT cuia TspkecTu P, mocrostHHas cuina Q (ee HampaBiieHHE yKa3aHO Ha
PUCYHKE) M CHJIa COIPOTHBIICHUS cpelsl R, 3aBHcAIIas OT CKOPOCTH V rpy3a W HampaBleHHAs MPOTUB
nBrKeHMs. TpeHueM rpysa o TpyOy Ha ydactke AB mpeneOpeus.

B Touke B marepuanbHas Touka, HE U3MEHSS BEJIMYMHBI CBOCH CKOPOCTH, TIEPEXOaUT Ha ydacTok BC
TpyOBI, I/ie Ha Hee AEHCTBYET cuila TshKecTH P, cuia tpeHus (koadduuuneHTt Tperns rpysa o Tpyoy f=0,2) u
nepemMeHHas cuia F, mpoekuus kotopoit Fy Ha ock X 1aHa B Tabnure.

UsBectHO pacctosiune AB = | wiam Bpemst u aBmxkenus ot Touku A 1o touku B. Tpebyercs naiitu
3aKOH JIBI)KCHHUS MaTepuaibHON ToukH Ha ydacTke BC: X = x(t).

Ne ma- | Puc. m Vo, Q, R, T [, . Fy,

pHaHTa (k1) M/C H H M ¢ H
1 1 4,5 18 9 uv | 045 - 5 3sin2t
2 2 3 32 4 | w08 | 25 - -8cosdt
3 3 2 2 2 uv | 04 - 2,5 2sindt
4 4 6 14 18 | w” | 0.6 5 - -3c0s2t
5 5 1,6 18 4 ur- | 04 - 2 dcos4t
6 6 12 | 22 2 | w08 | 05 - 6t
7 7 2 5 2 uv | 04 - 2,5 2sindt
8 8 2,4 12 6 wr? | 048 | 1,5 - 6t
9 9 1.8 5 6 uv | 0,3 - 3 ot
10 10 4 12 12 wr” | 0.8 2,5 - -8cosdt




o

m

r =2 2l

IlIkaJjia oeHUBAHUS PACYETHO-TP
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auueckux pador nmo pasgeay 3

Ne paboTor baJibl pedTUHrOBOM
OLICHKH

A1 1
J2 1
13 1
J14 1
15 2
116 2
A7 2

Hroro 10




&

©oNe

15.
16.

17.
18.

19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.
30.

Bomnpocsl k cobecenoBanuio mo pasaeiay 3

JlunaMuka Kak pas3fen TeopeTHudecKod MexaHuku. OCHOBHBIE MOHATHUS AUHAMUKH (IIPOCTPAHCTBO U
BpeMs, MaTepHalibHOE TeJlO, CHUjla, WHEPTHOCTh Teja, Macca Tejla, MaTepuajbHas TOYKa, CHUCTeMa
oTcuera).

3akonbl auHamuku (["ammnes-Hpiorona) marepuanbHOM TOukH. [lOHSATHE WHEPIUMATBHOW CHCTEMBI
oTcyeTa.

JIBe OCHOBHBIE 33/1a4l TUHAMUKH TOYKH.

OcHOBHBIE BUIBI CUJI.

Huddepenunanbable  ypaBHEHUS JBMKCHHS CBOOOJHON TOYKH (B BEKTOPHOH, KOOpAMHATHOM U
€CTECTBEHHOU (opme).

[Topsinok peuieHus NpsMON 3a1a4i AMHAMHUKA TOYKH.

Pemenne o6paTHOI (OCHOBHOI) 3a1a4i JUHAMHUKHN TOYKHU MPU MPSIMOIUHEHHOM JABM)KECHHUU.

Pemenne o6paTHOI 3ajau TUHAMUKY TIPU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

HecBoboanoe npmxenue matepuanbHOi Toukd. OCHOBHOE ypaBHEHHE TUHAMHUKUA HECBOOOJHOMN TOUKH.
JIBM>KeHME TOYKH M0 33JJAHHON HEMOJABUKHON KPUBOM.

. OTHOCUTENBbHOE IBUKEHUE TOUYKU. [[oHATHE NEPEHOCHON U KOPUOJIMCOBOW CUJI HHEPLIMU TOUKH.
11.
12.
13.
14.

Bnusinue Bpaienus 3eMiu Ha paBHOBECHUE U IBHXKEHUE TEll.

CBoOoIHBIEC KOJICOAHUS TOUKH.

CBoOoHbIE KOIEOaHNS TOYKH MPH HATHYUH TPEHUS CKOJIBKEHUSI.

CBoOosHbIe KOJEOAaHUS TOYKM IpPU JMHEHHO-BA3KOM CONPOTHUBICHUU. ANEPUOIUYECKOE JBUKECHUE
TOYKH.

BeinyxeHHbIe KOJe0aHs TOUKH.

BbiHyxaeHHble KojeOaHMs TOYKM TNpU HAJIMYUU  JIMHEHHO-BSI3KOTO  CONPOTHUBIICHUS  CPEJBbI.
Aneproanueckoe IBUKEHUE TOUKU.

SBnenue OueHuit. SIBeHne pe3oHaHca.

Mexannueckass (MarepuanbHas) cuctema. Kiaccupukauust cui, IEHCTBYIOIIMX Ha MEXaHUYECKYIO
cucremy. OCHOBHbIE CBOWCTBAa BHYTPEHHUX CHII.

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

Macca MexaHuueckoi cucremsl. LleHTp Macc MeXaHM4YeCKOW cUCTeMbl. POpMyJibl Ui BBIYUCIICHUS
KOOpJMHAT LIEHTPAa MacC CUCTEMBI.

MoOMEHT MHEpUMU MEXaHWYECKOW CHCTEMBI M TBEPAOIO Tejla OTHOCHUTENBbHO Ocu. Pammyc mHepuuu.
Bpruncnenre MOMEHTOB MHEPLIMM POCTEUIINX TEIL.

TeopeMa 0 MOMEHTaX UHEPIIMU OTHOCUTEILHO NapaJuIeNIbHBIX oceil (Teopema [toiirenca-1lIteitHepa).
[lenTpoOexHblE MOMEHTHl HHEPUMU. DJUIMIICOMJ HWHEpUHMH. ['JTaBHBIE OCHM M TJaBHbIE MOMEHTHI
MHEPLHUH.

Brruncnenne MoMeHTa MHEPLMU TBEPAOIO Tejla OTHOCUTENBHO NMPOU3BOJIbHON ocu. [loHsATHE O TeH30pe
MHEPLHNH.

Teopema 0 IBMKEHUU LIEHTPa MacC MEXaHUYECKON cuctemsbl. CIIEICTBUS, 3aKOH COXPaHEHUS ABM)KEHUS
LIEHTpa Macc.

KonnuecTBo ABM)KEHUS MaTepUaAIbHON TOUKH. DJIEMEHTapHbIN UMIYJIbC CHIIbI. IMIyIbC TOCTOSHHOW U
MIEPEeMEHHON CUJIBI 32 TAaHHBIA MPOMEXKYTOK BpeMeHU. Teopema 00 UMITyJIbce PaBHOACHCTBYIOLIEH.
Teopema 00 HM3MEHEHMM KOJIMYECTBA JBIKEHUS MaTepHaIbHOM Toukd (B AUQQepeHlInanbHOn U
WHTETpaIbHON (hopme).

KonnuectBo nBHKeHUS MexaHW4yeckol cucrembl. Teopema 00 HM3MEHEHHM KOJUYECTBA JBUIKCHMUS
MeXaHu4eckoil cucrembl (B aupdepeHunanbHO W UHTErpaidbHOM ¢opme). CrnencrBus, 3aKoH
COXPAHEHHUS KOJIMYECTBA JABM)KEHUS MEXaHUUECKON CUCTEMBI.

MoMeHT Konr4ecTBa ABUKEHUS MAaTEPUAIBHONU TOUKH.

Teopema 06 U3MEHEHHMH MOMEHTA KOJIMYECTBA ABMKEHUS MaTEPUATBHON TOUKH.
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Kunernueckuit MOMEHT MEXaHUYECKON CHCTEMBI.

Teopema 00 M3MEHEHHMM KHHETHMYECKOTO MOMEHTA MEXAaHMYECKOW CHCTEMbl (TeopeMa MOMEHTOB).
CrnenctBusi, 3aKOH COXPAaHEHHUS KHHETHYECKOIO MOMEHTa MEXaHMYeCKON CHCTEMbl, HEOOXOJIUMBbIE
YCIIOBUSI PaBHOBECHUS JTFOO0N MEXaHUYECKOUN CHCTEMBI.

PaGota nocTosHHOI CHJIbI Ha IPSMOJIMHEHHOM MepEeMEICHUH.

Pabora nmepemenHoii cuibl (00mmii cimyyaii). Beruucienue paboTsl yepe3 KpUBOJIMHEHHBIH uHTErpant |
pona.

OnemeHTapHas pabota cuiibl. Beraucienue paboTsl uepe3 KpuBoiauHeHHbINH nHTErpai Il poxa.

Teopema o0 paboTe paBHOICHCTBYIOIIEH.

Pabora mocrosiHHOM cuibl TpeHus. Paborta cuibl Tskectu. PaboTa CHIIbI ympyrocT. DieMeHTapHBIC
CBeZIeHHsI 00 UealIbHBIX CBA3sX. PaboTa peakiuu uaeaibHON CBS3H.

MomHocts cuibl. Koo puimeHt noie3Horo AecTBUs MalInHbI.

Kunernueckass sHeprusi marepuaibHON TOukd. Teopema 00 H3MEHEHUM KHHETHYECKOH HHEpPrUH
MarepuaabHOU ToukU (B qudPepeHInanIbHON U HHTETpaIbHOM GopMme).

Kunernueckas s3Heprusi MEXaHU4YECKON CUCTEMBI M CIIOCOOBI €€ BBIUMCIICHHUS.

Boruncnenne KHUHETUUECKON SHEPTUU TBEPIOTO TeJla B Pa3IMYHBIX CIy4YasiX €ro JBUKCHHUS.

PaboTa m MOIIHOCTH CHJI, IPWJIOKEHHBIX K TBEPAOMY TENy, IPU MOCTYNATEIFHOM W BpalaTeIbHOM
JBUKECHUSIX.

PaGora cun TsxecTH MEXaHHMUECKOM CUCTEMBI U TBEPIOTO Tela.

PaGota BHyTpeHHUX CUJI TBEPAOIO Tea.

Teopema 00 M3MEHEHHWH KHWHETHYECKOW PHEPrMM MEXaHMUYeCKoil cucteMbl. Teopema 00 WM3MEHEHUU
KMHETUYECKON sHepruu TBepaoro tena. Ciaydall MEXaHMYECKOW CUCTEMBbI C HE M3MEHSIOUIUMUCSA CO
BPEMEHEM UJICAIbHBIMU CBS3SIMH.

[TorenmanpHas 3Heprus. BelunciieHEe MOTEHIMAIBHON SHEPIUH MEXAaHUYECKOM CUCTEMBI U TBEPIIOIO
Tena.

3aKOH COXpaHEHUsI MOJTHON MEXaHUYECKOW SHEPTUU CUCTEMBI.

Juddepennnanbabie ypaBHEHUS TIOCTYNATEIHLHOTO JBUKEHHS TBEPAOTO TENa.

JuddepennnanbHoe ypaBHEHHE BpaIIaTEIbHOTO JABMKEHHUS TBEPIOTO Tena.

Juddepennnanbabie ypaBHEHUS TIOCKOTO ABM)KEHUS TBEPAOTO Tena.

Juddepennnanbabie ypaBHEHUS CHEPUUECKOTO IBHXKEHUS TBEPIOTO TeTa.

Juddepennnanbabie ypaBHEHUS ABHKEHUS CBOOOIHOTO TBEPIOTO TeNa.

Cuina uHepuMu MarepuanbHol Touku (o JamamOepy). LlenTpoOexHas u kacaTelbHasi COCTABIISIONINE
cuibl uHepruu. [punmun J{anamGepa st TOukH.

[Tpunuun [anambepa a1 MEXaHUUECKON CUCTEMBI.

[IpuBeneHue cuia MHEPLUHUN MEXaHUYECKON CUCTEMBI (IJIaBHBIM BEKTOP U IJIaBHBIH MOMEHT CHJI HHEPIMU
MEXaHUYECKOI CUCTEMBI).

[IpuBenenue cun MHEPLMK TBEPJIOTO TENA B PA3JIMUHBIX CIyYasX €ro JBHKECHHUS.

JluHamMHuuecKue peakiuu, JeHMCTBYIONME Ha OCh Bpamatouerocs Tena. Ciaydail BpaleHus: TBEpAOTro Tea
BOKPYT €ro IJ1aBHOM IEHTPAJIbHOW OCH MHEPLIMH. Y PaBHOBELIMBAHKUE BPAILAIOIINUXCA TE.

OcCHOBHBIE IOHATUS U ONpeAeNieHns Teopun yaapa. OCHOBHOE ypaBHEHHE T€OpHM ynapa. JlomymeHns
TEOpHH yaapa.

OO6mue TeopemMbl TEOPUH yapa.

VY nap mapa o HemoABMKHYIO TOBEPXHOCTh. KoahhHUIMeHT BOCCTaHOBIICHHUS.

IIpsiMo¥t neHTpasbHbIN ynap AByx Ten. [IpenensHele ciaydan.

IloTepst kMHETMYECKOW PHEPTUM NIPU HEYNIPYTOM yaape nByx Ten. Teopema Kapho.

VY nap 1o Teny, UMEIOIIEMY HETIOABMKHYIO oChb BpauieHus. LlenTp yzaapa.

Casi3u 1 ux ypaBHeHUs. Kimaccuduxarms csizeit.

Bo3moxHble (BUPTyalbHBIE) TEPEMEIIEHUS TOJIOHOMHOW CHCTeMBl. YHCIIO CTemeHer CBOOOIbI
TFOJIOHOMHOM cucTeMBI. [[pHHIIMT BO3MOXKHBIX MEPEMEIICHUH.
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[TpuHIHMIT BO3MOXHBIX IMEPEMEIIEHUH B Cllydae ABMKEHHs cucTeMbl. O01Iee ypaBHEHUE THHAMUKH.
O06001IeHHBIE KOOPUHATHI U 0000IIIEHHBIE CKOPOCTH MEXAHUYECKON CHCTEMBI.

O6006menHnbIe crtbl. O0IIee ypaBHEHUE JTUHAMUKH B 000OIIICHHBIX CHJIAX.

YcnoBus paBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOPAUHATAX.

Omnpenenenre 0000IIEHHBIX CHII B CUCTEMAaX C OJHOW U ABYMS CTEIEHSIMH CBOOO/IBI.
Huddepenunanbable ypaBHEHUS IBMKEHUS MEXaHHMUYECKOW CHUCTEMbl B OOOOLICHHBIX KOOpAMHATAX
(ypaBHenus Jlarpanka BToporo pojaa). Kunernueckuii moTeHuan.

WHuTerpan sHEpruu ¥ MUKINISCKUE KOOPIUHATHI.

[TonstTre 06 ycroitunBocTH paBHOBecus. OmpenenieHUE MOTOKEHUH paBHOBECHsI CUCTEMBbl. Kpurepuun
YCTONYHMBOCTH TIOJIOKEHUSI PABHOBECHSI CUCTEMBI.

Manbie cBOOOAHBIE KOJIEOAHUS KOHCEPBATHBHOM CHCTEMBI C OJIHOM CTENEeHbIO CBOOOABI OKOJIO
MOJIOXKEHUS YCTOMYHMBOTO PABHOBECHS.

HccnenoBanne cBOOOTHBIX KOJICOAHH MEXaHHMUYECKON CHCTEMbI C ABYMsI CTEHEHSIMH CBOOOJIBI OKOJIO
MIOJIOKEHUS YCTOMYUBOTO PABHOBECHS.

Masble 3aTyxarolye W BBIHYXKJICHHBIC KOJCOAHHS KOHCEPBATHMBHOW CHCTEMBI C OJHOH CTEIICHBIO
CBOOO/IBI OKOJIO TTOJIOKECHHS YCTOMYHBOTO PABHOBECHSI.

Masbie cBOOOIHBIC KOJICOAHUS KOHCEPBATUBHOM CHUCTEMBI C JBYMS CTCIICHSMH CBOOOJBI OKOJIO
TMIOJIOKCHUSI YCTOMYHBOTO PABHOBECHS.

Manble BBIHY)XJIEHHBIE KOJeOaHHs KOHCEPBATUBHON CHCTEMBI C JBYMS CTENEHSMU CBOOOABI OKOJIO
MOJIOKEHUS YCTOMYUBOTO PABHOBECHS.

IIIkaya oneHuBaHus 00y4arILIerocsi Ha codeceJ0BaHMU O pa3jenay 3

Bbanabl
peiTUHIOB
YpoBeHb 0CBOCHHMSI MaTepHuaJia oif
OLIEHKH
Teopernueckoe copepkaHue TUCHUIIIMHBI OCBOCHO TOJHOCTBIO, 6€3 Mmpo0esoB, 9-10

HEOOXO/UMbIe NPAKTUYECKHE HaBBIKM pabOThl C MaTepUAIOM IOJIHOCTBIO
chopmupoBanbl. OOy4aromUics HCYEPIBIBAIONIE, IMOCIEI0BATEIBLHO, YETKO H
JIOTMYECKH CTPOMHO M3JIaraeT MaTepuall, yMeeT TECHO YBSA3bIBaTb TEOPHUIO C
NPaKTUKOM, BIaJieeT Pa3HOCTOPOHHUMH HABBIKAMHU W TIPHEMaMH BBITOTHEHHS
NPAaKTUYECKUX 3a/1a4, IPUYEeM He 3aTPYAHSETCS C OTBETOM IIPH BUIOU3MEHEHHUU
3a/1aHU.

Teoperuueckoe cojepaHUe AUCHUIUIMHBI OCBOCHO IMPAKTHUYECKH MOJHOCTBIO, 7-8
oOydaromuiicss rpaMOTHO W TO CYIIECTBY H3jaraeT Marepual, He JAOIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUIIBHO TPUMEHSAET TEOPETUUYECKHE MTOJTOKEHHS
NP PEHICHWW TPAKTHUYECKUX BOMPOCOB W 331ay, BIANeeT HEOOXOIAMMBIMU
HABBIKAMU ¥ MIPUEMaMH UX BBINOJTHEHHUS.

Teoperuueckoe conep)kaHHe TUCHMUIUIMHBI OCBOGHO YaCTUYHO, OOYyJarouuiics 5-6
UMEEeT 3HaHHUA TOJBKO OCHOBHOTO MaTepuaia, JIONYyCKaeT HETOYHOCTH,
HE/IOCTaTOYHO  MNpPaBUJIbHBIE  (OPMYJIMPOBKHM,  HApYLIIEHHS  JIOTHYECKOM
MOCNIEZIOBATEIbHOCTH B  M3JIOKEHMM MaTepuajia, HO NpoOenbl He HOCAT
CYIIECTBEHHOT'O XapakTepa, HEO0OXOAMMBbIE IMPAKTUYECKHE HaBBIKM palbOThI ¢
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(OpPMHpPOBaHBI, OJHAKO OOydaromuncs
UCTIBITHIBACT 3aTPYAHEHUS PU PEIICHUH TPAKTUYECKHX 3a/1a4.

Teopernueckoe cojep)kaHWe MUCIHUIUIMHBI OCBOCHO YaCTUYHO, OOYYArOIIHIICS 0-4
JIOMYCKAeT CYIIECTBEHHblEe OIIMOKM, HE BHIUT B3aUMOCBS3M TEOPUU C
MPAKTUKOM, HEOOXOAWMBbIE MPAKTUYECKHUE HABBIKU PabOThl HE c(HOPMUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodel MporpaMMoOi AMCHUIUIMHBL Y4€OHBIX
3aJaHuil He BbINONHEHO. HeoOxoauma JOMONHUTENbHAS CaMOCTOSITENbHAS
pa0oTa HaJl MaTepuajoM Kypca.
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OueHo4yHbIE CpeCTBA AJIS POMEXKYTOUYHOM aTTecTallun
Bomnpocekl k 3xk3aMeny

Craruka Kak pasjesl TeopeTuueckod MexaHuku. OCHOBHbBIC MTOHSTUS CTaTUKHU (paBHOBECHUE Teja, CHIIA,
JUHUS  JCUCTBUSL CHWJIBI, CHCTeMa CWUJI, CBOOOJHOE TelO, OSKBUBAICHTHBIE CHCTEMbI CHII,
PaBHOJICHCTBYIOIIAs CHCTEMbI CHJI, YPaBHOBELIEHHAs CHCTEMa CHJI, ypaBHOBeUIMBarouas cuia). JlBe
OCHOBHBI€ 3a/1a4Ml CTaTUKHU.

AKCHOMBI CTaTHKHU U UX CIICJCTBHSI.

[TonsTus HEcBOOOMHOTO Tela M CBs3ed. Pa3jeneHuwe cuin Ha aKTUBHBIE CHJIBI U PEaKIMH CBS3CH.
Axcnoma (mpuHIHUIT) 0cBOOOXkAaeMocTH. OCHOBHBIE BUIBI CBSI3€H U MX PEaKLIUU.

Cucrema cxonsamuxcsi cwi. Teopema O paBHOJACHUCTBYIOIIEH CHUCTEMBI CXOJSAIIUXCSA  CHIL
I'eomeTpuueckuii n anreOpandeckuii CiocoObl ONPEIeTICHUS PABHOACHCTBYIOICH.

YcnoBus paBHOBECHSI CHCTEMBI CXOsIIMXCs ciil. ['eomerprdeckast U anredpanueckast GOpMbI YCIOBUI
PaBHOBECHS CUCTEMbI CXOJIALIUXCS CUII.

Teopema o paBHOBecuU Tpex HeMapayieNbHbIX CHIL

CrnosxeHue IByX MapaijiebHbIX CHIL.

[Tapa cun. MomeHT napsl (Kak BEKTOP).

TeopeMbl 00 SKBUBaJICHTHOCTH M CIIOKCHHUH Tap U UX CIICICTBUS.

. Teopema 0 IpUBEICHUU CUCTEMBI ITAp K NPOCTEUIIEMY BHUILY.

. YCJI0BHE paBHOBECHS CUCTEMBI I1ap.

. MOMEHT CHJIBI OTHOCUTEIBHO TOYKU (KaK BEKTOP).

. B3auMocBs13p MOMEHTa Hapbl © MOMEHTOB CHJI TAPbl OTHOCUTENIBHO TPOU3BOJIbHOU TOUKH.

. JlemMa o0 mapaiensHOM niepeHoce cuibl (JJemma [lyanco o npuBeneHNN CUlbl K TaHHOMY LEHTPY).

. IloHATHS TTIaBHOTO BEKTOPA U IIaBHOIO MOMEHTA CUCTEMBbI CHJI. AHAIMTUYECKHI CrIoco0 ompeseneHus

[JIABHOT'O BEKTOPA U IJIaBHOT'O MOMEHTA CUCTEMBI CHJL.
OcHoBHast TeopeMa cTaTuku (TeopeMa IlyaHco o mpuBeleHUU CUCTEMBI CUJI K JAHHOMY LEHTPY).
YacTHble ciayyau NpUBEIEHUS IPOU3BOIBHON CUCTEMBI CHJI.

VYcnoBust paBHOBECHS TPOU3BOJIBLHOM CUCTEMBI CUJT (Teopema).

Teopema BapruHboHa 0 MOMEHTE PaBHOJEHCTBYIONIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

[TonsTue miockoi cucremsl cui. [IpuBeneHne NpoOU3BOIBHON IUIOCKOM CUCTEMBI CHII K HPOCTEUIIEMY
BUy. OCHOBHBIE CBOMCTBA MJIOCKOW CUCTEMBI CHIL

MoOMEHT CuJIbl OTHOCUTETBHO TOUKH (Kak anreOpanueckas BETHYUHA).

MoMeHT napsbl (Kak ajaredpanyeckasi BeTHUMHA).

VYcnoBus paBHOBECHS MPOU3BOJIBHOM IUIOCKOW CUCTEMBI CHJI. Y PAaBHEHHs PaBHOBECHS NPOU3BOJIBHOU
IJIOCKON CUCTEMBI CUJI (TpU (POPMBI).

YcnoBue paBHOBECHS pblUara.

VYcnoBue ycToMUMBOCTH TBEPAOTO Tena MpH onpokuapiBaHuu. KoadduumeHnt ycToiuuBocTH.

[TonsiTre TpeHus1, BUABI TPEHUS. 3aKOHBI TPEHUS CKOJIBKEHUS.

Peakuuu HengeanbHbIX (MIEPOXOBATHIX) CBsI3eH. Yo TpeHus. Konyc TpeHus..

PaBHOBecHe py HATMYUU TPEHUS CKOIBKECHHUS.

Tpenue kaueHusi. PaBHOBecHe Mpy HATUYUK TPEHUS KAaueHHUS.

IloHsiTHIE MOMEHTA CUJIBI OTHOCUTEIBHO OCH.

B3aumocBsi3p MOMEHTa CHITBI OTHOCUTEIBHO OCH U MOMEHTA CHJIbI OTHOCUTEIBHO TOUKH Ha 3TOM OCH.
AHanuTUYECKOE OIpeAeSIeHUE TJIABHOTO BEKTOpa M TJIABHOTO MOMEHTA MPOCTPAHCTBEHHOW CHCTEMBI
CHIL.

YpaBHEHUs paBHOBECHS TPOU3BOJIBHOM MPOCTPAHCTBEHHOW CUCTEMBI CHUII.

Teopema BaprHboHa 0 MOMEHTE PaBHOAEHCTBYIOLIEN CUCTEMBI CUJI OTHOCUTEIBHO OCH.
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IlonsATHe cucTeMbl mapauleNbHBIX CWI. TeopeMa O paBHOAEHCTBYIOLIEH CHUCTEMBI MAapaUICIIbHBIX U
OJIMHAKOBO HAIIPaBJICHHBIX CHUIL.

[loHaTne neHTpa cuUCTeMbl NapaylIeNbHBIX CUI (Teopema). DOpMysbl A BBIYUCICHHUS KOOPAMHAT
LIEHTPA CUCTEMBI IAPAJUIEIBHBIX CHIL.

PaBHoOzelicTByIOIas CUJ TSOKECTH TBepaoro tena. Ilonarue nenrpa tsxecTu TBepRoro rtena. GopMyiibt
JUISl BBIYMCIIEHUSI KOOPAMHAT LIEHTPA TSKECTH TeIa.

Omnpenenenre KOOPAMHAT IIEHTPA TSHKECTH OJHOPOJHOIO TBEPAOro Tena (LUEHTP TSHKECTH o0bema,
TJIOILA/TH, JIMHUH ).

CriocoOpl orpeneneHus IOJ0KEHUS LIEHTPOB TSHKECTH Tell (MHTErpUPOBAaHUE, CUMMETpUs, pa30UeHue,
Coco0 OTPULIATENBHBIX BECOB, IKCIIEPUMEHTAIBHBIN C1I0C00).

Kunemaruka kak paszzen TeopeTudeckoil MexaHukd. OCHOBHbIE IOHATUS KUHEMAaTUKU (CUCTEeMa
OTCYETA, TPAEKTOPHsI TOYKH, NPSIMOIMHEMHOE M KPUBOJIMHEHHOE ABW)KCHHS TOUYKH, PAaBHOMEPHOE HU
HEpaBHOMEPHOE JIBUKEHUS TOUKH, CKOPOCTh TOUKH, YCKOpeHHEe TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHUKH.
CrniocoObl 3a/1aHus! IBUKEHUS TOUKH: BEKTOPHBINA, KOOPAMHATHBIN, €CTECTBEHHBIM.

Onpenenenne CKOPOCTH U YCKOPEHUSI TOUKU IIPU BEKTOPHOM CIIOCO0€ 3a/1aHusl ABHXKECHUS.
Omnpenenenne CKOPOCTH U YCKOPEHUSI TOUYKH MPH KOOPAMHATHOM CIIOCO0€ 3alaHHsI TBUYKCHUSI.
OmnpeneneHne CKOPOCTH M YCKOPEHHMS TOYKM IIPU €CTECTBEHHOM CIOCO0€ 3ajjaHusl JBUKECHMSL.
EcrecTBeHHas cuctema KoopAuHAT (KacaTejlbHas, HOpMajb, OMHOpPMalb U UX OPTbl) U €CTECTBEHHBIN
TPEXTPaHHUK (CONpHKAcAOLIasiCs, HOpMalbHas M CHOpsSMIsouas IockocT). LleHTp M paauyc
KPUBH3HBI TPAEKTOPHUH.

Knaccudukanus aABUKEHUH TOUKH MO €€ YCKOPEHUAM (MPAMOJIMHEHHOE, IPSIMOJIUHEHHOE paBHOMEPHOE,
IIPSIMOJIMHEMHOE PAaBHOIIEPEMEHHOE, KPUBOJIMHEWHOE, KPUBOJIMHEHHOE PAaBHOMEPHOE, KPUBOJIMHENHOE
paBHOIIEPEMEHHOE).

[TocTynartenbHoe IBHXKEHHME TBEPAOIO Tesa. TeopeMa O MOCTYNATENbHOM MABMKEHHM Tela. 3aJaHue
IIOCTYIIATEJILHOTO JBUKEHHUS TeJa. Y paBHEHUE MOCTYNATENbHOIO IBMKEHUS TeElIa.

BpamarensHoe ABUXKEHHE TBEPAOrO Teia. YTOJ IMOBOPOTa Tela. 3aJaHHe BPALIATEIbHOIO JIBUKECHUS
Tela. YpaBHEHHUE BPAILATEIILHOIO IBUKEHUS TBEPIOTO TENA.

VYrioBas CKOpPOCTb M YIJIOBOE YCKOpEHHE Tesa (Kak anreOpandeckue BEIMUYMHBI), COBEpPLIAIOIETro
BpalaTEeIbHOE IBUKEHHUE.

YacTHble Cilydyau BpamaTeIbHOIO JBM)KEHUS Tela (paBHOMEPHOE M PABHONEPEMEHHOE BpAIlCHHUE).
@opMyIIbl 1)1 BBIYUCICHUS YTIIOBOM CKOPOCTH U yIJia IIOBOPOTA.

OmnpeneneHne CKOPOCTH U YCKOPEHUS TOUKH Te€Ja, COBEPLIAIOIIEr0 BPAIIATEIbHOE JBUKEHUE.
IIceBOOBEKTOPEI YIII0BOM CKOPOCTH M YITIOBOI'O YCKOPEHHS Tea.

BekTopHble BBIpaKEHMS I CKOPOCTH, BPAIATEIBbHOIO M LEHTPOCTPEMHUTEIBHOIO YCKOPEHHMM TOYKH
BPAILAIOIIErOCs TENA.

[Inockoe nBuxkeHune TBEpAOro Tesa. CBONWCTBA INIOCKOTO ABMXKEHHUA. 3aJaHHE IUIOCKOTO JABMXKEHUS Tela
(mmockoit purypsl). YpaBHEHHs TUIOCKOTO ABMKEHHS Tesa (IUIOCKOM (urypsl). Pasnoskenue nBUKEHUS
TUTOCKOM (PUTYpBI Ha MOCTYNATEIbHOE JIBUKEHNE BMECTE C MOJIFOCOM U BpAIlleHHE BOKPYT MOJIIOCA.
Teopema 0 CKOpPOCTSAX TOYEK IIIOCKON (GUTYpHI U €€ CIIeACTBUS.

[loHsiTHE MTHOBEHHOrO IIEHTpa CKOPOCTEH IUIOCKON (Uryphl U TEOpeMa O €ro CYIIECTBOBAHUU H
€AMHCTBEHHOCTH.

[IpMeHeHre MIHOBEHHOTO IIEHTPa CKOPOCTEN K OMPEENIEHUI0 CKOPOCTEH TOUEK TIOCKON (PUTYpHI.
Paznuunble cinydaun onpeneneHus noJI0KEeHUsI MTHOBEHHOTO IIEHTPAa CKOPOCTEH.

Teopema 06 yCKOpEHHSAX TOYEK MIIOCKOM (DUTYPHI.

[TonaTne MrHoBeHHOTO 1IeHTpa yckopenuit (MLLY) miockoit ¢purypsi.

CrniocoObl onpeziesIeHnss MTHOBEHHOTO LIEHTPa YCKOPEHHH MI0CKOM (hUrypsI.

Coepuueckoe ABHKEHHE TBEPOTO Tena. YTibl Dilnepa. YpaBHEeHHs c(HEepUUECKOTO ABHKEHHSL.
MrHoBeHHasl OCbh BpallleHUs. Y paBHEHNE MTHOBEHHOW OCH BpALEHUs TBEPIOro Teja Ipu chepuyeckoM
IBUKCHHUH. YTIIOBasi CKOPOCTb U YIJIOBOE YCKOPEHHE TeEa.
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Omnpenenennue CKOpOCTEH M YCKOPEHHIH TOYEK Teia MpH CcPepudeckoM JBHXKEeHHU. Pacnpenenenue
CKOpoCTel To4eKk Tena mpu chepudyeckoM IBHKEHUH. [Ipoekiuum CKOpPOCTHM TOYKM Teja Ha OCU
JEKAPTOBBIX KOOPAMHAT.

Pa3noxxenue aBukeHHUs: CBOOOHOTO TBEPAOIO TeJla Ha MOCTYNATEIbHOE JBUKEHHE BMECTE C TIOJIOCOM U
chepuueckoe IBUKEHHE BOKPYT IMONIOCA. YPaBHEHMs JBUXKEHHsI cBOOOAHOro Tena. HesaBucumocTthb
BEKTOPOB YIJIIOBOH CKOPOCTH U YIIIOBOTO YCKOPEHHs CBOOOIHOTO Teja OT BBIOOpA MOJI0Ca.
Omnpenenenne CKOPOCTEH U YCKOPEHUI TOUeK CBOOOTHOTO TBEPAOrO Teja.

Crnoxnoe nBuxeHue Toukd. OTHOCHTENBHOE, MEPEHOCHOE M a0CONIOTHOE JBM)KEHUS TOYKH. 3aJaHue
CJIOKHOT'O JBU)KEHUSI TOUKH.

TeopeMa 0 CII0KEHUU CKOPOCTEH.

Teopema o cioxenun yckopenuii (reopema Kopuosnuca), kopuonrcoBo yckopenue. Ciiydan OTCYTCTBUS
KOpPHOJINCOBA YCKOPEHUSI.

CnoxxeHue nocTynaTesIbHbIX JBUKEHUN.

CnoxxeHue BpallleHUi TBEpI0T0 Tella BOKPYT NapajuiesibHbIX ocel. [lapa Bpalienuii.

CrnosxeHue BpalleHUI TBEPAOro Tela BOKPYT NEPECEKAIOIINXCS OCEH.

CrnoxeHue moCcTynaTeIbHOTO M BpalllaTeIbHOTO ABMKEHUN. BUHTOBOE ABMKECHUE.

OO6mwmit ciry4ait CosKeHus ABUKEHUN TBEPAOTO Tea.

JluHamMMKa Kak pasfen TeopeTHYecKOod MexaHMKU. OCHOBHbBIEC MOHATUS JUHAMHUKU (IIPOCTPAHCTBO U
BpeMs, MaTepualbHOE TE€JIO0, CUjla, MHEPTHOCTh Tejla, Macca Tella, MarepualbHas TOYKa, CHUCTEMa
oTcuera).

3akonbl auHamuku (I"anunes-HproTona) MmartepuanbHOW ToukH. [loHsATHE WHEpLMATBHOM CHCTEMBI
oTcuera.

JIBe OCHOBHBIE 33JJa4l JUHAMHUKU TOUYKH.

OcCHOBHBIE BUIBI CHJI.

Huddepenunansaple  ypaBHEHHUS JBHKCHHS CBOOOJHON TOYKH (B BEKTOPHOHM, KOOpPIAMHATHOH U
€CTECTBEHHOH (hopme).

[Topsiaok pemeHus npsMoi 3aja4i TMHAMUKA TOYKH.

Pemenue o6paTHOil (OCHOBHOM) 3a/1aui AMHAMUKHU TOUYKH IPU IPSIMOJTUHEHHOM JBH)KEHUH.

Pemenne oO6paTHOI 3aau TUHAMUKY TIPYU KPUBOJIMHEHHOM JIBUKEHUH TOUKH.

HecBoboaHoe nBrxkeHne marepuanbHoi Toukd. OCHOBHOE ypaBHEHUE TUHAMUKHU HECBOOOIHOHN TOUKH.
JIBr>KeHME TOUKH MO 3aJaHHOM HETIOIBUKHOM KPUBOM.

OTHocuTeNnbHOE ABMKEHUE TOUKU. [IoHATHE NEpEeHOCHON 1 KOPUOJIMCOBOW CHII MHEPIIMU TOUKH.
Bnusinue BpaieHust 3eMiM Ha paBHOBECHE U IBHXKEHUE Tell.

CBoOogHBIe KOIeOaHUS TOUKH.

CB00OOHBIE KOJI€0aHUsl TOYKU MTPU HAJTMUUU TPEHUS CKOJIbKEHUS.

CBoOosHbIe KOJEOAaHUSI TOYKM MIpPU JMHEHHO-BA3KOM CONPOTUBICHHUU. ANEPHOJHUYECKOE JBUKECHUE
TOYKH.

BreinykaeHHbIE KOJIEOaHHS TOUKH.

BoiHyXaeHHble KoJeOaHUs TOYKM TP HAJIMYUU  JIMHEWHO-BSI3KOTO  CONPOTHUBIICHUS  CPEJBbI.
Aneproanueckoe JIBHKEHUE TOUKH.

SBnenue OueHuil. SIBeHne pe3oHaHca.

Mexannueckass (MarepuanbHas) cuctema. Kmaccuduxarmus cui, AeHCTBYIOIMIMX Ha MEXaHUYECKYIO
cucremy. OCHOBHbIE CBOWCTBA BHYTPEHHUX CHIIL.

JuddepennunanbHble ypaBHEHUS JBH)KEHUS MEXaHUYECKON CHCTEMBI.

Macca MexaHuueckoi cucremsl. LleHTp Macc MexaHM4ecKOW cucTeMbl. POpMyJibl Ui BBIUUCICHUS
KOOpJMHAT LIEHTPAa MacC CUCTEMBI.

MoOMEHT MHEpLMH MEXaHHUYECKONW CHCTEMBbI M TBEPAOIO Tejla OTHOCUTENBbHO ocu. Pammyc wHepuuu.
Brrunciienne MOMEHTOB MHEPIIUH MPOCTEUIIINX TET.

TeopeMa 0 MOMEHTaX MHEPITMK OTHOCHUTEILHO MapaJIeNIbHBIX oceil (Teopema ['toiirenca-1lIteitHepa).



96. LleHTpoOE)KHBIE MOMEHTBHl HMHEPIMU. OJUITUICOMA HWHEepIUH. [JaBHbIE OCHM W TJaBHbIE MOMEHTHI
UHEPLUH.

97. BeluuciieHe MOMEHTa MHEPIIMK TBEPAOT0 Tella OTHOCUTENBHO POM3BOJILHON ocH. [loHsTHE O TeH30pe
UHEPLUH.

98. TeopeMa 0 IBMKEHMHU LIEHTPA Macc MexaHU4Yeckol cucteMbl. ClleACTBUS, 3aKOH COXPAHEHUs IBUIKEHUS
LIEHTpa Macc.

99. Kosnn4ecTBO IBMKEHHUS MAaTEPUAIBHOW TOUKH. DJIEMEHTAPHBIA UMITYJIbC CHIIBL. VIMITyJIbC MOCTOSSHHON U
MIEPEMEHHON CUJIBI 32 TaHHBIN MPOMEXKYTOK BpeMeHu. Teopema 00 UMITyJIbce paBHOACHCTBYIOIIEH.

100. Teopema 00 HM3MEHEHHHM KOJMYECTBA MABIKCHHS MaTepUalbHOH TOUYKH (B IuddepeHranbHol U
WHTETPAITBHON opme).

101. KonuuecTBO ABMXKEHUS MEXAHWYECKOM cucTeMbl. Teopema 00 M3MEHEHUM KOJMYECTBA JBU)KEHUS
MexXaHW4YecKon cuctembl (B auddepeHnmasibHOd W WHTerpainbHoi (opme). CrencTBus, 3aKOH
COXPaHEHMs KOJINYECTBA IBUKEHHUS MEXaHUYECKOM CUCTEMBI.

102. MomeHT Kosn4ecTBa IBUKEHUS MaTepUaIbHOW TOUKH.

103. Teopema 06 n3MEHEHHNH MOMEHTA KOJIMYECTBA ABMKEHHS MAaTEPUAIIbHON TOYKH.

104. KuneTtnyeckuii MOMEHT MEXaHUYECKOH CHCTEMBI.

105. Teopema 00 W3MEHEHHHM KHHETHYECKOTO MOMEHTa MEXaHWYECKOH CHCTeMbI (TeopeMa MOMEHTOB).
CrnencTBusi, 3aKOH COXpAaHEHUS KHHETHMYECKOTO MOMEHTAa MEXaHHYECKOW CHCTEMBI, HEOOXOIUMbIe
YCJIOBUS PaBHOBECHS JTF000 MEXaHNYECKOI CUCTEMBI.

106. PaGoTta nMocTOSTHHOM CHJIBI Ha MPSMOJIUHEHHOM NIEPEMEILICHHH.

107. PaGorta nepemeHHO# cuiibl (00K ciyyail). Beruucienue paboThl yepe3 KpUBOJIUHEHHBIN nHTerpan |
pona.

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

109. Teopema o paboTe paBHOICHCTBYIOIICH.

110. Pabora mocTossHHO#M cuiibl TpeHus. PaboTa cuibl TshkecTr. Pabota cuibl ynpyroctu. DieMeHTapHbIC
cBeleHus 00 nieanbHBIX CBA3IX. PaboTa peakiuy uaeaabHON CBSI3H.

111. Momnocts cuiibl. KoadduimeHT nosezHoro AeiCTBUS MaIIMHBI.

112. Kunernyeckass SHeprus MaTepualbHOW TOYKH. Teopema 00 W3MEHEHWH KHHETHYECKOW >HEPruu
MaTepHaabHON TOUKH (B AU depeHnnanbHoi U MHTerpansHoi popme).

113. Kunernueckas sHeprus MEXaHUUYECKOM CUCTEMBI U CLIOCOOBI €€ BHIYMCIIECHUS.

114. BpluncneHne KHHETHUECKONW SHEPTUHU TBEPIOTO TeNa B PA3IMUHBIX CIydasX ero JBU)KEHUS.

115. PaGota u MOITHOCTh CHJI, IPHJIOKEHHBIX K TBEPJOMY TeIly, MPHU MOCTYMATEIIbHOM M BpaliaTeJIbHOM
JIBVKEHUSIX.

116. PaGota cui1 TSHKECTH MEXaHUYEeCKOW CUCTEMBI M TBEPOTo Tea.

117. PabGota BHYTpEHHUX CUJI TBEPOTO Tea.

118. Teopema 00 M3MEHEHMM KHHETHMUYECKOW PHEPIUU MEXaHWYECKOW cucTeMbl. Teopema 00 M3MEHEHUHU
KMHETHYECKOW sHepruu TBepaoro tena. Ciyuail MEXaHMYECKOM CHCTEMBI C HE H3MEHSIIOIIMMUCS CO
BpPEMEHEM UJICATbHBIMU CBSI3SIMH.

119. IlorenumanbHas sHeprus. Beruucnenne noTeHINAIBHOW SHEPIUY MEXaHUYECKOM CUCTEMbI U TBEPIOTO
Tena.

120. 3akoH coxpaHEHUS IMOJHOW MEXaHUIECKOH YHEPTHH CHCTEMBI.

121. InddhepeHnmanbHbie ypaBHEHUS IOCTYNATEILHOTO JIBHKEHHS TBEPIOTO Tela.

122. InddhepennmanbHoe ypaBHEHHE BPAIaTEIbHOTO IBUKECHHUS TBEPIOTO Tea.

123. luddepenunanbHble ypaBHEHUS TUIOCKOTO ABMXKEHHSI TBEPJIOTO TEa.

124. TudpdepenumanbHble ypaBHEHUs CPEPUIECKOT0 IBHXKEHUS TBEPAOTO Tea.

125. ludpdepenumanbHbie ypaBHEHUS ABUKEHHUS CBOOOTHOTO TBEPJIOTO Tea.

126. Cuna nnepuuu MarepuainbHoi ToukH (1o Jamam6epy). LlenTpobekHas 1 KacaTenbHas COCTABISIOIINE
cuibl nHepruu. [puamun J{anamGepa 1i1s TOUkH.

127. Tlpuamun J{anamGepa 11 MEXaHUIECKOM CUCTEMBI.



128. IlpuBenenue cuil WHEPUUM MEXaHUYECKOH CHUCTeMBbl (TJIaBHBIM BEKTOp M TJABHBIH MOMEHT CHII
MHEPIMHU MEXaHUYECKON CHUCTEMBI).

129. IlpuBeaeHue cui UHEPIMH TBEPAOIO TEJa B PA3IMUHBIX CIy4asX €ro JBHXKEHUSI.

130. [unamuueckue peakuuu, IEHCTBYIOIIME Ha OCh Bpamiaromerocs tena. Ciydail BpalleHusi TBEpAOro
TeJa BOKPYT €ro TJIaBHOM LIEHTPaTbHOM OCH MHEPIUH. Y PaBHOBEIIMBAHNE BPALLAIOLIUXCS TEl.

131. OcHoBHBIC OHATHUS U ONpeeeHus: Teopun yaapa. OCHOBHOE ypaBHEHHE TEOpHH yaapa. Jlomymenus
TEOpHUU yJapa.

132. OOGume TeopeMbl TEOPUU yaapa.

133. Yaap mapa o HEMOJIBMKHYIO MOBEPXHOCTh. KoadduiimeHT BoccTaHOBICHUS.

134. Tlpsimoii neHTpanbHbIi yaap aAByx Ted. [IpenenbHbie cirydan.

135. TloTepss KHHETHYECKOM YHEPTUHU IIPH HEYIIPYroM yaape AByx Tei. Teopema Kapho.

136. Ygap no teny, UMerOIIeMYy HETOABUKHYIO OCh BpaiieHus. Llentp yaapa.

137. Cps3u u ux ypaBHenus. Kimaccudukamus cszeil.

138. Bo3moxHbIe (BUpPTyaldbHBIE) MEpEMEIICHUsS TOJIOHOMHOW cHCTeMbl. Yuciao cremneHeld CBOOOBI
TOJIOHOMHOU cucTeMbl. [ [pMHIIMIT BO3MOXKHBIX IIEPEMEIICHUM.

139. IlpuHImI BO3MOXKHBIX IEPEMEIIEHH B CiTydae IBIWKeHHUs cucTeMbl. O01iee ypaBHEeHHUE THHAMUKH.

140. O6o0uIeHHBIE KOOPAUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

141. O6o06uiennbie cuitbl. O0IIee ypaBHEHHE JUHAMUKY B 0000IIEHHBIX CHIIAX.

142. VYcioBusi paBHOBECHS CHCTEMbI B 0000IIEHHBIX KOOPAMHATAX.

143. Ompenenenrie 0600IIEHHBIX CHJI B CUCTEMAX C OJJHOU U ABYMS CTEICHSIMH CBOOO/IBI.

144. JTnddepeHunansHble YpaBHEHHS JBHKEHUS MEXaHHMUYECKON CHUCTEMBbl B OOOOIIEHHBIX KOOPAMHATAX
(ypaBHenus Jlarpanxa Broporo poaa). Kunernueckuii motreHmman.

145. UHurerpan sHepruu u HUKINYECKUE KOOPAUHATBHI.

146. TlonsTie 00 ycToitunBoCcTH paBHOBecHs. OmnpeneneHue MoyIoKeHH paBHOBecHs cucTeMbl. Kputepun
YCTOMUYMBOCTH TIOJIOKEHHUSI PABHOBECHUS CHCTEMBI.

147. Manbie cBOOOAHBIC KOJIEOAHUS KOHCEPBATUBHOW CHCTEMBI C OJHOW CTENEHBbIO CBOOOIBI OKOJIO
MOJIOKEHUS YCTOMYUBOTO PAaBHOBECHSI.

148. UccnenoBanue cBOOOIHBIX KOJIEOAHUI MEXaHUYECKON CHCTEMBI C IBYMS CTETIEHSAMU CBOOOIBI OKOJIO
MOJIOKEHUS YCTOMYMBOTO PAaBHOBECHS.

149. Manple 3aTyxarouiye W BBIHYKICHHBIE KOJEOaHUS KOHCEPBATUBHON CHCTEMBI C OJHON CTENEHBIO
CBOOO/IbI OKOJIO TIOJI0XKEHUSI YCTOWYMBOIO pAaBHOBECHSI.

150. Mansle cBOOOAHBIE KOJIEOAHWS KOHCEPBATUBHOW CHCTEMBI C ABYMSI CTENEHSIMH CBOOOJIBI OKOJO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

151. Manble BBIHYX/IEHHbIE KOJI€OaHMsSI KOHCEPBATHUBHOW CHUCTEMBI C JABYMS CTENEHSMHU CBOOOJBI OKOJIO
TIOJIOKEHHSI YCTOMYMBOTO PABHOBECHSI.

IIkana oneHUBaHHUA CAAYH PK3aMeHA

banabl
YpoBeHb 0CBOEHMSI MaTepHuasa PpedTHUHIOBOM
OLICHKH
Teopernueckoe copepikaHue AUCIUIUIMHBI OCBOCHO TOJHOCTBIO, 0€3 MpoOemoB, 36-40
HEOOXOJMMbIC MPAKTUYECKHE HABBIKM pabOThl C MAaTepUaoM TOJTHOCTHIO
chopMupoBaHbl. OOYyJarONIMIICS HCYEPIBIBAIOIIC, TOCICIOBATEIIEHO, YETKO H
JIOTUYECKU CTPOWHO H3JIaraeT MaTepuan, yMeeT TECHO YBSI3bIBaTh TEOPHIO C
MPAKTUKOM, BIIAJICET Pa3HOCTOPOHHUMHU HAaBBIKAMHM M IMPUEMaMH BBITOJHEHUS
MPAKTUYECKHUX 3a/1a4, IPUYEM HE 3aTPYTHICTCSA C OTBETOM IMPH BHIOU3MEHCHHUH
3aJIaHNH.
Teopernueckoe conaepxkaHue AUCHUIUIMHBI OCBOEHO MPAKTHYECKH MOJIHOCTHIO, 32-35
oOyJaromuicss TPpaMOTHO W IO CYIICCTBY H3J1aracT MarepHall, He JOoIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABIIILHO IPUMEHSIET TEOPETHUECKUE TIOJI0KEHUS




IPU PEUICHUH TNPAKTHUYECKUX BOMPOCOB M 3ajay, BIAJAEET HEOOXOIMMBIMH
HAaBbIKAMU U IIPUEMAMU UX BBITOJIHECHMUS.

Teopernueckoe conepkaHHe TUCHUIUIMHBI OCBOGHO YaCTUYHO, OOYYarolIuiics
UMEEeT 3HAaHMA TOJBKO OCHOBHOIO Marepuala, JOIyCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWJIbHBIE  (OPMYJIMPOBKH,  HAPYIIECHHS  JIOTHYECKOM
[IOCJIEIOBATEbHOCTH B M3JIO)KEHMM MaTepuasia, HO IpoOeiabl He HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBbIE IMPAKTHYECKHE HABBIKM PabOTHI C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(HOPMHPOBAHBI, OJHAKO O0Yy4arolIuiics
VCHBITHIBACT 3aTPYIHEHUS IPU PEIICHUU IPAKTUYECKUX 3a/1a4.

24-30

Teoperuueckoe coaepkaHue AMCHUIUIMHBI OCBOCHO YaCTUYHO, OOydaromuiucs
JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE BHIUT B3aWMOCBSI3U TEOPHH C
MIPAKTUKOH, HEOOXOAUMbIE MPAKTHUECKUE HABBIKU pabOThl HE CHPOPMHUPOBAHBL,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil mporpaMMOi AUCIUILTUHBI YIeOHBIX

0-23

3aJJaHWii HE BBITIOJHCHO.
paboTa HaJl MaTepualioM Kypca.

HeO6XOI[I/IMa JOIIOJIHHUTEIIbHAsA CaMOCTOSATCIIbHAA

OuenuBanue CTYACHTA HA IK3aMCHE IO TMCHUIIJINHE «TeopeaneCKaﬂ MEXaHUKaA»:

basuisl
(uToroBoit

OLIEHKH)

PEUTHHTOBOM

OcBoenne
KOMIIeTeHIN

TpeboBanusi K 3HAHUAM

100-85

[IponBuHyTHIN
YPOBEHb

OTBeThl Ha IIOCTABJICHHEIC BOIIPOCHI  ITOJIHEBIC, YETKHUEC U

Pa3BCPHYTHIC. Pemenns 3aJa4d JIOIrM4HBbI, [A0Ka3aTCJIbHbI U

ACMOHCTPUPYIOT QAHAJIIMTHYCECKHUC U TBOPUYCCKUC CIIOCOOHOCTH
CTyACHTA.

84-70

Cpennuit
YPOBEHb

I[aIOTCSI IIOJIHBIC OTBCTBLI HA IIOCTABJICHHBLIC BOIIPOCHI. IToka3zano
YMCHUEC BBIACIIATL MPUIUHHO-CIICACTBCHHBIC CBA3U. HpI/I peHICHUN
3aaa4 JOMYyIICHbI HCE3HAYUTCIIBHBIC OIHI/I6KI/I, HCITPABJICHHBIC C
MOMOIBIO «KHABOJAIINX>» BOIIPOCOB NPECIIOAaBATCIIA.

69-60

ba3zosrIit
YPOBEHb

OTBeTHI Ha ITOCTAaBJICHHBIX 3aga4

HEJOCTAaTOYHO MOJHEIE. JIornka u mociegoBaTeIbHOCTh B peUICHUN

BOIIPOCHI H  PCIICHHA

3aa4 UMCIOT HAPYIICHU . B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyuuBmuii meHee 60% OT MakCMManbHOTO Oaiiia 3a pas3ien AUCIHUIUIMHBL WIH
MPOMEKYTOUHYIO aTTECTAIUIO, CUUTAETCS HEATTECTOBAHHBIM 110 JAHHOU JUCIUIUIMHE .

YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecnieyeHre Y4eOHOM U CIMILIMHBI
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1. loponun, ®@.A. Teopernueckas MexaHuka: y4ed6. mocobue / ®.A. JlopoHUH. — DJNEKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 480 ¢. — Pexxum moctymna: https://e.lanbook.com/book/101840 .
2. XsawmsursitaeH, B. A. Teopetndeckas MmexaHuka : yaeOHoe mocobue / B. A. XamsuistitneH. — 3-¢ 3. —
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UMEHU T.D. I'opbauega, 2020.

226 c. https://e.lanbook.com/reader/book/145146/#1

3. SkoBenko, I'. H. Kpartkuii kypc TeopeTnueckoil MexaHuku : ydyeOHoe nocobue / I'. H. SIkoBenko. — 6-e
u3a. — Mocksa : Jlabopartopus 3nanuit, 2020. — 119 c. https://e.lanbook.com/reader/book/135499/#1

. duesckuii, B.A. Teopernueckas mexanuka. COOpHUK 3agaHuii: YueOHoe mocooue: yued. mocodue / B.A.

Huesckuit, U.A. Mansimesa. — OnektpoH. gad. — Cankr-IlerepOypr: Jlanp, 2018. — 192 c. — Pexum
noctyna: https://e.lanbook.com/book/98236 .
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penakuueii B. A. Tlanemosa, J. P. Mepkuna. — 52-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2019. —
448 c. Pexxum mocryma: https://e.lanbook.com/reader/book/115729/#440

6. Aramuu, B. I'. Mexanuka. Teopermdeckas MexaHuka : ydeOHoe mocobue / B. I'. Artanun. —
Hoocubupck : HI'TY, 2017. — 108 c. https://e.lanbook.com/reader/book/118427/#1

7. Ilpacomos, C. I'. Mexanuka. Teoperndyeckas mexaHuka : ydeOHoe mocoobue / C. I'. IIpacomoB. —
Tomesrmu : TT'Y, 2019. — 99 c. https://e.lanbook.com/reader/book/139662/#1

8. beptse, B. JI. Teopernyeckas M aHAIMTHYECKash MEXaHHMKA. Y4eOHO-MCCIEIOBaTeNbCKas paboTa
CTyIeHTOB : yueOHoe mocooue / B. JI. beptses, B. C. Pyuunckuii. — Cankrt-IlerepOypr : Jlans, 2019.
— 424 c. https://e.lanbook.com/reader/book/111879/#2

[Iporpammuoe obecrieuenue u UHTEpHET-pECYpCHI:

1. Teoperuueckass MexaHHKa. DJICKTPOHHBIM Yy4eOHBIH Kypc Ui CTYIACHTOB OYHOM M 3a04HOW (opm
o0yuenus / Coct. Kapumos U. — Pesxxum nocryna: http://www.teoretmeh.ru/

2. OOpazoBanue u Mmexanuka. OOpazoBarenbubiii cadT / Coct. Kocumbin A.FO. — Pexum nocryna:
http://www.emomi.com/

MarepuajibHO-TEXHH4YeCKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

JIeKIIMOHHBIE 3aHATUS MPOBOJATCS B Y4eOHOH ayIUTOPHM, OOOPYAOBAaHHOM BHIEOIPOEKTOPOM,
9KPaHOM, [IEPCOHATIBHBIM KOMIIBIOTEPOM U INHAMHUKAMHU.

[TpakTyeckue 3aHATHUSA NMPOBOAITCA B ayJUTOPUHU, B KOTOPOM MMeeTcsl Habop HarIsAHBIX MOCOOMI
(KpUBOILMIIHO-TION3YHHBI MEXaHU3M, KpPUBOIIUIIHO-KOPOMBICIOBBIN YeThIpeXIIapHUPHBIA MEXaHM3M,
KPUBOLIMITHO-KYJIUCHBIA MEXaHM3M, 3yOdYaThli MEXaHW3M C IIMHAPHYECKUMH KOJIeCaMH, 3yO0daThIi
MEXaHU3M C KOHMYECKUMH KOJecaMH, IUTAHETapHBIA 3y04aThlii MEXaHU3M, BUHTOBOH nu(depeHnanbHbIi
MEXaHU3M, KYJIaYKOBBII MEXaHH3M.

Jnst  caMOCTOATENbHOW paboThl  O0yYaromUXcs WMEIOTCS  CIeNUAIM3UPOBAHHBIE TTOMEIICHUS,
000pyIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEpAMH C BBIXOJOM B MHTEpHET U ¢ JIOCTYNOM K 3JIEKTPOHHO-
OMONIMOTEYHON cHcTeMe, HJIEKTPOHHOUW OMONIMOTEeKEe M AIIEKTPOHHOM HH(OPMaIMOHHO-00pa30BaTeIbHOM
cpeze By3a, a TakKe K APYruM OMOIMOTeUHBIM (POHIAM.

YuebHas aynutopus (aya. 112)

VYcranoska TMM -35 M

Jla6. ycr. «[wnommnas mnepenaya, JlaG. ycr. «3yO4aro-peluaxkHBIM MexaHu3M», Jlab. ycT.

«KpuBommumnHo-maTyHHbId MexaHu3M, JIal. ycr. «YauBepcanbpHbiid mapHup ['ykay, JIab. ycr. «UepBsunas
nepeaaya

[Tpubop TMM 14A, IIpubop TMM 15A, IIpudop TMM 16, ITpubop TMM 16A/046, ITpudop TMM
17, Ilpubop TMM 31A, Ilpubop TMM 42, Ilpuctaska Cllp 84, IIpudop TMM 43A, IIpudop TMM 46/1,
[Tpubop TMM 46/2, [Tpubop TMM 46/3, Ctanok 1y AMHaMu4eckoil 6anancupoBku TMM.

YuebHas aynutopus (aya. 520)

KommuiekT MmynbTuMeuitHoro o60pyaoBanus (IpoekTop, FKpaH, kommetorep, UBII, konoHkH)

Mounwurop Flatron, ITpoextop Casio, Jkpan Cactus Expert, Kononku Sven

[Mporieccop — AMDAthlon (tm) 64 X2 Dual Core Processer 3800 2.00 GHz

OneparuBHas mamsTh - 4Gb

Jlunien3snonHoe ® CBOOOJHOE TMporpaMMHOE oOecrieueHre o0mero u MnpodecCHOHATHHOTO
Ha3HAuCHUS.

Jns  camocToATeNbHOM paboThl O0y4aromuxcs HMEIOTCS  CIeHUAIM3UPOBaHHbBIE TOMEIICHUS,
000pyIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEpPAMH C BBIXOJOM B MHTEpHET M € JOCTYIOM K 3JEKTPOHHO-
OMONMMOTEYHON cHcTeMe, SIIEKTPOHHOW OMONIMOTEKEe M AIIEKTPOHHOM HH(OPMALMOHHO-00pa30BaTEIbHOM
cpene By3a, a Tak)Ke K APyruM OUOIMoTedHbIM hOHIAAM.
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MeToanyeckue yYKa3aHus 1JIM1 CTYJACHTOB
1. Yka3zanus U1s IpOCTyIIMBaHUs JTEKIUI

[lepen HauvanoM 3aHATHH BHUMATEJIBHO O3HAKOMMTBHCS C Y4EOHBIM IUIAHOM INPOBEICHUS JICKLIUH U
CIIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

Ilepen moceuieHreM o4epeHON JICKIUH OCBEXKUTh B IMaMATH OCHOBHbBIE KOHLIEHIMH MPONUIEHHOTO
panee marepuaina. [loqroToBUTh pu HEOOXOIUMOCTH BOIIPOCH! Ipenojasarento. He Hano onacarkcs, 4To
BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexnuu ocHOBHOE BHUMaHHE CIEAYET yACNATh HE GOPMYJIaM U MaTeMaTHYECKUM BBIKJIAJKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEACICHNUAM U IOCTAHOBKAM 33]1a4.

B nponecce uzydeHus: JIEKIIMOHHOIO Kypca HEOOXOAMMO IO BO3MOKHOCTHM 4acTO BO3BpAILAaThCs K
OCHOBHBIM IOHSTHUSAM M METOAAM peLIeHUs 3a4ad (3[1eCb BO3MOXKEH BBIOOPOUYHBIH KOHTPOJIb 3HAHUM
CTYJICHTOB).

JXenatenbHO  HCHONAB30BATh  KOHCHIEKTHI JIEKIUH, B KOTOPBIX MCHOJB3YETCS  IPUHSATAs
IpernojiaBaTeseM cucTeMa 0003HauYCHUH.

st Gonee mogpoOHOTO M3yYeHHS Kypca CIIeAyeT padoTaTh ¢ PEKOMEHIOBAaHHBIMH JINTEPATYPHBIMH
VCTOYHUKAMU U BHOBb MOSIBISIOUIMMUCS UCTOYHUKAMH.

2. Yka3zaHus U1 y4acTUs B IPAKTUUYECKUX 3aHATUAX

[lepen mnocenieHHMEM YSCHUTh TEMY NPAKTUUYECKOIO 3aHATHA W CaMOCTOSITEILHO M3Yy4YUTh
TEOPETUYECKHE BOIIPOCHI.

[Tonyuuts y mpernonaBaTelns 3aJaHHE Ha BBIIOJIHEHUE MPAKTUYECKOIO 3aJaHMs, Kak MPaBHIIO 3TO
peleHre 3a/1a4u 10 MpoiiIeHHOMY JIEKLIMOHHOMY MaTepuainy. Pemenue 3an1aun opopMUTh MMCbMEHHO WIIH
BBINOJIHUTH C MCIIOJIb30BAaHUEM KOMIIBIOTEpA M MIPU HEOOXOIUMOCTH paclieyaTaTb U CIaTh MPENoiaBaTesto
Ha MPOBEPKY.

[lepen mnocemieHHEM YSCHUTb TEMY NPAKTHMUECKOIO 3aHATUS U CaMOCTOSITENIbHO H3Yy4YUTh
TEOPETUYECKHE BOIIPOCHI.

B koH11e 3aHATHS TpU HEOOXOIMMOCTH BBISICHUTD y MPEINOIaBaTelNsl HEICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTAThI BHINOJIHEHUS pab0Thl HEOOXOJUMO pacreyaTarb.

3.Vka3aHus JUIsl BBIOJIHEHUS] CaMOCTOSITENbHON paboThI

[TomyunTes y mnpenojaBaTensl 3aJaHUE U CIIMCOK PEKOMEHAOBAHHON nuTepaTypsl. M3yueHue
TEOPETUYECKUX BOINPOCOB CIIEAYET MPOBOAUTH IO BO3MOYKHOCTH CaAMOCTOSITEIIbHO, HO IIPU 3aTPYIHEHMSX
oOpamiarbes K IpenoaBaTesto.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOJCIIaHHON padoTe.

[Tpu BbIMOIHEHUH (QPOHTAIBHBIX 33JaHUN MO YCMOTPEHMIO IpernojaBaTesiss padoTa MOXKET ObITh
OlleHEeHa 0e3 MUChbMEHHOr0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBbHBIE BOMPOCHI, MPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbHOM pabOTHI.

IIoAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTozmqecmle YRazaHuda OJs npenonaBaTe.ﬂeﬁ
1. Yka3anust st npoBeIeHUS JIEKIUI

Ha nmepBoif BBOAHOM NEKIIMU caenaTh 00U 0030p colepkaHus Kypca U OTMETUTH HOBBIE METOJIbI U
MOAXOABl K PEHIEHUI0 3a7ad, pacCMaTPUBAEMBbIX B Kypce, JOBECTHU N0 CTYJAEHTOB TpeOoBaHMs Kadenpsl,
OTBETHUTH Ha BOIPOCHI.

[Ipy moOATOTOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOJWMO MPOAYMaTh IJIaH €ro TPOBEICHHS,
COZEp)KaHUE BCTYMHUTEIbHONM, OCHOBHOM M 3aKIFOUUTEIBHON YaCTH JICKIIMH, O3HAKOMUTHCS C HOBHHKaMHU
yueOHOM M METOIUYECKOW ITUTEpaTyphl, MyOIUKAIMSIMH NEPUOAMYECKON TMeYaTh Mo TeMe JEKIIMOHHOTO
3aHATUSA. YTOUHHMTH IUIAH IIPOBENCHUS CEMHHAPCKOIO 3aHATHS MO TeMe Jekiuu. l[lepen wusnoxeHuem
TEKYIIEero JEKIMOHHOTO MaTephalia HAllOMHHUTh OO0 OCHOBHBIX HTOTaX, JOCTUTHYTHIX Ha MPEABLIYIIHX
nexiusax. C 3TOH 1enbo 3a/1aTh HECKOJIBKO BOMPOCOB AYAUTOPHH M OCYIIECTBUTH BBIOOPOUYHBIM KOHTPOJb



3HAHMS CTYJICHTOB.
B xome neknMOHHOro 3aHATHA MpernojaBaTeNb JOJDKEH Ha3BaTb TEMY, Yy4deOHbIE BOIIPOCHI,
O3HAKOMUTb CTYIECHTOB C IE€PEYHEM OCHOBHOH U JIOMOJIHUTEIBHOW JIUTEpaTypbl IO TEME 3aHATHSL.
PackpbiBast copepkaHue ydeOHBIX BOIPOCOB, AaKIEHTUPOBaTb BHUMAaHHUE CTYIEHTOB Ha OCHOBHBIX
KaTeropusx, sIBIICHUSAX U MpoLeccax, OCOOCHHOCTIX UX MPOTEeKaHUs. PacKkpbIBaTh CYIIHOCTb M COZEpIKAHUE
pa3IMYHBIX TOYEK 3PEHUS  HAYYHBIX MOJIXO0A0B K OOBSICHEHUIO T€X UM WHBIX SBJICHHUHA U MPOLIECCOB.
Crnenyer apryMeHTHpPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3MIHMIO IO CIOPHBIM TEOPETUUYECKUM
Bonpocam. lIpuBoauts npumepsl. 3aaaBaTh O XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE
BOIIPOCHI U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3ALMHU MBICIUTEILHON JEATEIbHOCTH
CTYJECHTOB, IOBBIILICHUIO UX BHUMAaHMs U UHTEpeca K MaTepuaiy JIEKIIMH, ee coaepxanuto. [Ipenongasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTYJIEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MoJ4epKUBaTh
HEOOXOMMOCTh OTPaKEHUsI B KOHCIEKTaX OCHOBHBIX IOJIOKEHUH H3yyaeMoOH TeMbl, 0cO00 BBIIEINSAs,
KaTeropuaJibHbli anmapar. B 3akitounTenbHOM 4acTH JEKLMM Heo0XoauMo chopMyaupoBaTh oOLIe
BBIBOIbI 110 T€ME, PACKPBIBAIOLINE COJEPKAHNE BCEX BOIIPOCOB, MOCTABICHHBIX B JIeKUUH. OOBABUTH IJIaH
OUEpETHOT0 MPAKTHUUECKOI0 3aHSTHSI, 1aTh KPaTKUE PEKOMEHIAllMU 10 TOJrOTOBKE CTYJEHTOB K CEMUHApY.
Onpenenutb MECTO U BpeMs KOHCYJIbTAlMM CTYJIEHTaM, II0KEJIABUIMM BBICTYIMTh Ha CEMHUHApe C
JOKJIalaMu B pedeparamu.
Ha nocnenneit nekuuu yaenuTs Bpems i 0030pa Haubosiee BaXKHbBIX MOJI0KEHHUM, paCCMOTPEHHBIX B
Kypce.
2. Yka3aHus JUIs IPOBEICHUS PAKTUUECKUX 3aHATHIH
[ToaroToBUTH TEOPETHUECKUE BOIPOCH! HJIU 33/1a4H, KOTOPbIE JOKHBI BBINOJIHUTh CTYIEHTHI BOBPEMSI
IOPaKTUYEeCKOro 3aHATHUA. [loArOTOBUTH CHUCOK JIMTEPATYpHBIX HCTOYHMKOB, HEOOXOJUMBIX JJIs
BBITIOJIHEHUS 33JaHUsI U KOTOpBIE CTYIEHTBHl MOTYT IOJYyYUTh B OMONMoTeke MHCTUTYyTa. [1oAroTOBHUTH
NepeyeHb MHTEPHET-PECYpPCOB, KOTOpbIE IIOMOTYT B BBIIIOJIHEHUH NpakTHueckoro 3axanus. Ilocne
MOJIyYEHUS! OTUET BBIIOJIHUTH MPOBEPKY U Ha CIEAYIOLIEM MPAKTUYECKOM 3aHATUU pa30o0paTh JOMYLICHHbIE
OIIMOKH M MOJCKAa3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.
YeTko 0003HAUNUTh TEMY 3aHATUS.
OO6cyuTh OCHOBHBIE IOHSATHS, CBA3aHHBIE C TEMOM.
B mpouecce pemeHus 3amad BECTH IUCKYCCHIO CO CTYACHTaMHU O NPAaBHIBHOCTH INPUMEHEHMS
TEOPETUYECKUX 3HAHUM.
OTmeuathb CTYJEHTOB, HauboJiee AKTUBHO YYaCTBYIOIIUX B PELICHNH 33/1a4 U JUCKYCCHSX.
B KoHIIe mpaKkTHKY 337aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.
3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB
[Io ycmoTpeHuio mpemnojaBaTesis 3aJaHUE Ha CaMOCTOSITENIbHYIO paboTy MOXET ObITh
VHAMBHUAYaJIbHBIM UM (POHTAIBHBIM.
[Tpr ucnonb30BaHUM MHIMBUAYAJIBHBIX 3aJaHUi TpeOoBaTh OT CTYAEHTAa MHUCHMEHHBIH OTUYET O
IpojieTaHHOM paborTe.
[Ipu npuMeHeHMH (GPOHTAIBHBIX 3aJaHU BECTH KOJUIEKTUBHBIE OOCYXKIEHHUS CO CTYAECHTaMH
OCHOBHBIX TEOPETUUECKUX TOJIOKEHHIA.
C uenbro KOHTPOJI KauyecTBa BBIIIOJIHEHUSI CaMOCTOSITENIbHON paboThl TpeOOBaTh MHAWBUIyaIbHBIE
OTYETHI (IOyCTUMO BMECTO MUCBbMEHHOT'O OTUETa MPUMEHATH HHIMBUIyaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).
[Tporpamma coctaBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM mi1aHOM
OCHOBHOM 00pa3oBaTeIbHOW MTpOrpamMMbl 10 HampaBiieHu0 moarotoBku 13.03.01 Temmosnepretuka u
TEIUIOTEXHHUKA.
Pabouyro nporpamMmmy cocrasui npogeccop Uepnora H.M.
Peuensent: nonent bapanosckas JI.B.
[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.01 TerosHepreTrka U TeMIOTEXHHUKA.
[Ipencenarens yueOHO-MeTOIMUECKONW Komuccuu PazyBaes A.B.



