MWHHUCTEPCTBO HAYKH 1 BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIINN,

MWHHUCTEPCTBO HAYKH, BBICHIETO OBPA3OBAHMS 1 UHHOBAIIMI
KBIPTBI3CKOM PECITYBJINKHA

MOO BO Ksipreizcko-Poccuticknii CraBsSHCKIH YHUBEPCHUTET
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TeopeaneCKaﬂ N IIPURJIATHAsA MEXaHHKA

paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

Pazpaborano Bricmias mkosa IIpupoaonosib3oBaHus, MEXaTPOHUKHU U TPAHCIIOPTA
VueOHbIi r1aH CrnenuanpaoCcTh 21.05.04 - P®, 630003 - KP I'opHoe nemo
Kpanudukanus
CHenuaIucT
dopma 00yueHus OYHasi
OO0w1ast Tpy10eMKOCTb 33ET
YacoB 1o yueGHOMY IUIaHy 108 Bugs! koHTpONI B cemecTpax:
B TOM YHCIIE:
ayJIUTOPHBIE 3aHATUS 48 .
3a4eT ¢ OLEHKOH 4
caMOCTOsTeIbHAs paboTa 59,8

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CeEMECTPpaM

(<Kypc>.<CC:1\l:14:cCTT§ Ha Kypce>) 4@22) Hroro
Henens 18
Bug 3ansTuit i PII i PII
Jlexun 16 16 16 16
JlabopaTopHsbie 16 16 16 16
[IpakTuueckue 16 16 16 16

KonrakrtHas pabora B nepuon reoperndeckoro obyuenus (0,2 (0,2 10,2 10,2

B TOoM uucre uHT. 12 12 12 12
Wroro ayn. 48 148 |48 |48
KonraktHas pabora 48,2 48,2 148,2 |48,2
Cawm. pabora 59,8 59,8 59,8 [59,8

Hroro 108 |108 |108 [108
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K.¢h.-m.H., Komapyos Huxuma Muxaiinosuy ;22 %

0.m.H, Myciumoe Annac Ho;-zcoeuu

Cormnacosano POII:
Déooposa Hamanvs Braoumuposua
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TeopeaneCKan U MPpUKJaJHAafA MEXaHUKa

paspaboTana B cootBeTcTBUM ¢ PI'OC 3++:

denepanbHbIN TOCYIapPCTBEHHBIH 00pa30BaTeIbHBIA CTAHAAPT BHICHIETO 00Pa30BaHUS - CIICIUAIUTET M0 crienuansHocTr 21.05.04
T'oproe neno (nmpuka3 Munoopuayku Poccuu ot 12.08.2020 r. Ne 987)

COCTaBJICHA HA OCHOBaHUH yqe6H0r0 IJj1aHa:

CrenuanpaocTh 21.05.04 - PD, 630003 - KP I'opHoe nemo
Crenunanmanust "OTKpPBITEIE TOPHBIE paObOTHI"

YTBEP>KICHHOTO YUEHBIM COBETOM By3a 0T 26.06.2026 mpotokon Ne 11.
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IIporokom ot 02.09.2026 T. Ne 1
Cpox peticTBust mporpammsl: 2026-2032 yu.r.
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JUCT PETUCTPAIIMU UBSMEHEHUI
K pado4eil mporpaMMe IMCUMILNINHBI (MOIYJIs1)

TeopeTruyeckasi U NPUKJIATHAA MEXaHHKA

Ne i/ OcHoBanue
o BHECEHHSI Pazpen/ mynkr Coaep:xaHue H3MeHeHUsI
H3MeHEeHUs
1.
2.
4.




1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1

CdopmupoBaTh y 00yJaromuxcs yMeHHUE IPUMEHTh 3aKOHBI PABHOBECHS M ABM)KCHHUS TEJ TS PEIICHUS HH)KCHEPHBIX 3a/1a4 B
ctpoutenscTBe. Ocoboe BHUMaHUE yIETSAETCsl COCTABICHHUIO PACUETHBIX CXeM KOHCTPYKIHUH, ONpeIeNIeHUIO OTIOPHBIX PeaKIHi
Y aHAJIM3Y MEXaHUYECKUX MPOIIECCOB IpU paboTe CTPOUTENHHBIX MAIIMH U MOHTaXe KOHCTPYKIMH. JJucuumuimHa 3akianpBaeT

OCHOBY JJIsl U3yU€HHsI COIIPOTHUBIICHUS MaTE€PUAIOB, CTPOUTEIbHON MEXaHUKU M CTPOUTENBHBIX KOHCTPYKLHUH.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

b1.0.2

2.1|TpeGoBaHus K NMpeIBapUTEIbHOI MOATOTOBKE 00y4Yalouierocs:

2.1.1151.0.2.02. ®usuka

2.1.2|B1.0.2.02. Beiciias MaTeMaTHKa

2.1.3|51.0.2.01. Brenenne B BBICUIYIO MAaTEMATHKY

2.2 | IMCUUNIMHBI U IPAKTUKH, JJIs1 KOTOPbIX OCBOEHHE JTAHHOH TUCHUILINHBI (MOYJ151) HE00X0AUMO KaK

npeamecTByomiee:

2.2.1|/b2.0.06(I1x). [IpenaumiaoMHas mpakTHKa

2.2.2|1b51.0.2.09. I'mnpomexannka

2.2.3|51.0.2.07. CompoTuBienne MaTepruaioB

2.2.4|B1.B.1.16. I'eomexanuka

3. KOMIIETEHIIH OBYYAIOINEI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUS JUCHHUTIINHBI

(MOJY.JIsI)

OIIK-5: Cnoco0eH npuMeHSITh MeTO/IbI AHAJIN3a, 3HAHUSI 3aKOHOMEPHOCTell MoBeAeHUs1, yNIPaBJIeHUsI CBOIICTBAMU FOPHBIX
TOPO/I M COCTOSIHMEM MAacCHBA B MPOLeccax A00bIYH U MepepadoTKH MoJIe3HbIX HCKOMAEeMbIX, 2 TAK:Ke MPH CTPOUTETbCTBE H

IKCIUTyaTallui MOA3EMHBIX 00bEKTOB

3HaThb:
VYpoBeHb |  |MeTOABI aHANN3a, 3HAHUS 3aKOHOMEPHOCTEH MTOBEICHHS, YIIPABJICHHUS CBOMCTBAMH FOPHBIX TIOPOJ U COCTOSTHIEM
MaccHBa B IIPOIleccax JOOBIYH M MepepadOTKH MOJIE3HBIX HCKOTIAEMBIX, & TAKXKE PH CTPOUTEIBCTBE M AKCILTy aTalluH
MOJ3eMHBIX OOBEKTOB
YposeHs 2
VYposens 3
Ymern:
ypOBCHb 1 NPUMCHATH 3HAHUSL 3aKOHOMCpHOCTCﬁ IMOBCACHMS, YITPABJIICHU CBOMCTBaMU TOPHBIX IOPOJA U COCTOSTHUEM MacCHBa B
nporeccax T00bIYHU 1 epepaOoTKHU MOJIE3HBIX HCKOTIAEMBIX, a TAKKe ITPH CTPOUTENBCTBE U OKCIUTyaTallly IMOJ3eMHBIX
00BEKTOB
VYposens 2
VYposens 3
Baagers:
Yposenb 1 |MeTOmaMHM aHanM3a, 3HAHUAMHU 3aKOHOMEPHOCTEH MOBEIEHUs, YIIPABIECHUS CBOIICTBAMH FOPHBIX MIOPOJ U COCTOSIHUEM
MaccuBa B IIpoleccax J0ObIUU U epepaOOTKH MOJIE3HBIX UCKOMAEMBbIX, a TAKXKE IPH CTPOUTENBCTBE U SKCIUTyaTalliH
MOJ3eMHBIX OOBEKTOB
VYposens 2
VYposens 3

OIIK-10: Crioco0eH npuMeHATh OCHOBHbIE NPUHIUIIBI TEXHOJIOT U IKCIJIyaTAlIHOHHON Pa3BeaKHU, 100bI4H, epepadoTKH

TBEPABIX MOJE3HBIX HCKOMAEMbIX, CTPOUTEJIBCTBA U IKCILTYaTAllMH MMOA3€MHBIX 00bEKTOB

3HaTh:
VYposenb | |3HaTh COBPEMEHHBIC TEXHOJIOTHH YKCILTYyaTAIIMOHHOW Pa3BEIKH, TOOBIUH, TEPepabOTKU MOJIE3HBIX HCKOMAEMBIX, B TOM
YKCIIe IPU OCBOCHUH PECYPCOB Ieb(a MOpeil 1 OKEaHOB
VYposens 2
VYposens 3
YMeTh:
VYposenb | |pemiars THIIOBBIC yueOHBIC 3a1a4H 110 TEXHOIOTHAM SKCILTyaTal[MOHHON Pa3BeIKH, TOOBIUH, TEPePabOTKH MOTE3HBIX
HCKOTIAEMBbIX, B TOM YHCJIe IPU OCBOCHHH PECYPCOB IleNb(ha MOpei 1 OKeaHOB
VYposens 2
VYposens 3

Baaners:




VYposens |  |6a30BbIMM 3HAHUSIMU TEXHOJIOTHH SKCIUTYaTAIOHHON pa3BeqKH, J0OBIYHN, IepepadOTKH MONE3HBIX HCKOIIAeMBIX, B TOM

YHCIIe IPU OCBOCHUH PECYPCOB Ieibha MOpel 1 OKCaHOB

VYposens 2

VYposens 3

B pe3yabTaTe 0CBOCHUS JUCHMILIMHBI 00y4aloluiics 10 KeH

3.1{3uaTb:
3.1.1|peakuunu cBs3ei, yCIOBHS paBHOBECHUS INIOCKOH U MPOCTPAHCTBEHHOI CUCTEM CHJI, TEOPUU I1ap CHII; KHHEMaTHYECKHe
XapaKTepUCTUKU TOYKH, YACTHBIX U OOIIMX CIIyyaeB JBIDKEHHUS TOYKH U TBEPAOTro Tela; TudQepeHnaibHble YpaBHEHUS
JIBIDKEHHSI TOUKH; OOLIHEe TEOPEMBbI JUHAMHUKH
3.2|Ymers:
3.2.1|mpuBoanTH cUCTEMY CHJI K MPOCTEHIIIEMY BUIY; COCTABIATh U peIlIaTh ypPaBHEHUS] paBHOBECHS; HAXOIUTh MOJI0KEHUE LIECHTPOB
TSDKECTH TeJl IpocTeiniell KOHGUTypauum; BEIYACIATE CKOPOCTH U YCKOPEHHUS TOYEK M TOUYEK Teja IIPH MOCTYNaTelbHOM,
BpaIIaTeIbHOM U IDIOCKONAPAJIEIbHOM JABIKEHHUSX; COCTABILT U peIaTh AuddepeHInalbHble YpaBHEHUS IBHKECHHS
MaTepHaJIbHOM TOYKH, NOCTYATEIbHOI0,BPALATEIbHOTO U MI0CKONAPAIIICIBHOTO ABUKEHUS TBEPIOTO Tella; IPUMEHTh
o01re TeopeMbl TMHAMUKH K UCCIICOBAHMIO ABHKCHHE MAaTEPUAIbHON TOUKU HJIM MEXaHUYECKOW CHCTEMBbI; HCCIIEA0BATh
paBHOBECHE TeJl C IOMOILBIO IPUHIUIIA BOSMOXHBIX [IEpEMEICHUIl; BRIOMPATh pallioOHAIbHbIE METO/Ibl PEILICHUS 3a1a4,
HAaIlpaBJIEHHBIX Ha COBEPIICHCTBOBAHUE TEXHOJIIOTHH, KOHCTPYKLMHA MAIIMH U UX PabodnX OpraHoB
3.3|Baaners:
3.3.1|mpeoOpa3oBaHMsl CHCTEMBI CHII B 9KBHBAJICHTHBIE CUCTEMBI M YCTAHOBJICHUE YCIIOBHI PAaBHOBECHS CHCTEM CHII; HCCIIEIOBAHMUS
TEOMETPHUYECKHX CBOMCTB ABMKEHUS TEJ; ONPEJICIICHHS PUI0KEHHBIX K Tely (MM MEeXaHHYECKOH CHCTEME)CHI T10
3aJJaHHOMY JIBHXKECHUIO; OIIPE/IeNICHUE IBIKESHUS Tela (MM MEXaHHYECKOH CUCTEMBI) 10 3aJJaHHbIM CHJIaM, O] JeHCTBUEM
KOTOPBIX MPOUCXOIUT JBHKEHHE.
4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HanmenoBanue pa3szenoB u TeM /| Cemectp / | Yacos | Komneren- | Jluteparypa | Hnure Ip. IIpnmeyanue
3aHATHSA BUJI 3AHATHSA/ Kvypc M DAKT. | MOAT.
Pazgean 1. .CraTtuka.
Cxoasasics cucremMa cuJ1
1.1 Beenenue. OCHOBHBIC MOHSTHSI. 4 2 OIIK-5 JIT.1J12.1J13.1
Axcuomsl cratuku. CBs3H U OIIK-10
peakuuu cBszeit. Cucrema
cxoxammxcs cuil. PaBHoBecue
CHCTEMBI CXOJSIIIAXCS CUITL. /JIek/
1.2 IIpoeknus cuiisl Ha OCh, IPABUIIO 4 1 OIIK-5 JI1.1J12.1J13.1
3HaKoB. [Tpoekius cuiel Ha ABE OIIK-10
B3aMMHO MEPICHIUKYIISPHBIE OCH.
AHanmUTHYECKOE OTpeiesIeHHe
paBHOJEHCTBYIOLIEH. Y CIIOBHE
paBHOBECHS B aHAJIUTUYECKOU
¢dopme. PanmoHanbHbIH BEIOOD
KOOpAUHATHBIX ocei. /TIp/
1.3 Cratuka. Cxopdmascst cucteMa 4 7 OIIK-5 JI1.1J12.1J13.1
cun /Cp/ OIIK-10
Paznen 2. ®epma. Pacuer ¢
KOHCTPYKUMI MeTOx
cXOALIUXCs cuJl, MeTod Putrepa
2.1 OmnpenesneHne yCUINHA B CTEPIKHAX 4 2 OIIK-5 JIT.1J12.1J13.1 2
CTaTUYECKU ONpPEACTUMOM (hepMbI OIIK-10
METOJIaMU BBIPE3aHUs y3JI0B U
ceuenuit (Purtepa). /JIex/
2.2 Pacuer depm /TIp/ 4 1 OIIK-5 JIT.1J12.1J13.1
OIIK-10
2.3 depma /Cp/ 4 4 OIIK-5 JIT.1J12.1J13.1
OIIK-10
Pazgen 3. IIpocTpancTBeHHast
cucTeMa CHJI




3.1

[Tapa cun 1 MOMEHT CHUITBI
OTHOCHTENBHO TOUKH. [lapa cui u
e€ xapakTeprucTuKu. MoMeHT
napbl. DKBUBAJICHTHBIC TIAPHI.
CroxxeHue nap. YciaoBue
PaBHOBECHS CUCTEMBI Iap CUIL. /
Jlex/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

32

[Mapa cuin 1 MOMEHT CHJIBI
OTHOCUTENBHO TOUKH. [lapa cui u
€€ XapaKTepUCTUKU. MOMEHT
napbl. DKBUBAJICHTHBIE TIAPHI.
Crnoxenue map. YcioBue
paBHOBECHS CHCTEMBI Iap CHUIIL. /
Ip/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

33

ITnockast cucteMa IIpoOU3BOILHO
pacrosiokeHHbIX cuil. [IpuBenenue
CHJIBI K JaHHOM TOUKE.
IIpuBenenne IOCKOM CUCTEMBI
CHJI K JaHHOMY LIEHTpy. [ 1aBHBIH
BEKTOP U ITIaBHBIII MOMEHT
cucreMsl cuil. Teopema Bapunbona
0 MOMEHTE PaBHOJEHCTBYIOIEH.
PaBHOBecue MmI0CKoi cucTeMbl
CWJI. YpaBHEHHS PaBHOBECHUS U UX
pasnuuHbie GopMmel. /JIex/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

34

IImockast cuctema mpoU3BOIBHO
pacrionoxeHHbIX cuil. [IpuBenenue
CHUJIBI K TaHHOM TOUKe.
IIpuBenenue mIockoi cucTemsl
CHJI K JaHHOMY LIeHTpy. ['1aBHBIi
BEKTOP U IJIaBHBI MOMEHT
cucreMsl cuil. Teopema BapuaboHa
0 MOMEHTE pPaBHOJCHCTBYIOLIEH.
PaBHOBecuHe MI0CcKO# cUCTEMBI
CHJI. YpaBHEHUs PaBHOBECHUS U UX
pasznuunsle Gopmsl. /TIp/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

3.5

IMpoctpaHcTBeHHAs cHcTeMa CHIT /
Cp/

10

OIIK-5
OIIK-10

JI1.1J12.1J13.1

Pa3nea 4. Tpenue. Llentp
TSKECTH TBEPAOTO TeJia

4.1

TpeHue CKONBKEHUSI IPH MTOKOE
(cuernieHye) ¥ Py IBIKEHUM.
Koadpduuuenr tpenus. Yron u
KOHyC TpeHus. O6nacthb
paBHOBecus. TpeHue KaueHus;
K03 GUIIUEHT TPEHUS KauCHUs.
PaBHOBecHe pU HATMYHH CHIT
TpEHHSI.

Cua TsDKeCTH Kak
paBHOAEHCTBYIOIIAs
BePTHKANBHBIX CHIL. LleHTp
TsDKecTH Tea. LIeHTp TshkecTtu
MPOCTBIX TEOMETPUUECKUX BHUTYD.
Onpenenenue HEHTpa THKECTH
COCTaBHBIX IIOCKUX QUTYP.
/JTex/

OIIK-5
OIIK-10

JI1.1J12.1J13.1




4.2

TpeHne CKOIBKEHUS P MTOKOE
(cueruieHne) ¥ MpH IBYKSHUH.
Koadduimenr tpenus. Yron u
KoHyc Tpenus. O6nactpb
paBHOBecus. TpeHne KaueHus;
KO3(QPUIUEHT TPEHUS KaUCHHSL.
PaBHOBecHe Mpy HATMYUH CHIT
TPEHHS.

Mp/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

43

Hentp Tsxectu Tena. Lientp
TSXKECTH MPOCTHIX
reoMeTpuyYecKux Guryp.
Ormpenenenne eHTpa TSHKECTH
cOCTaBHBIX TIOCKUX (uryp. /TIp/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

4.4

Tpenue. LIeHTp TsxecTH TBEPAOTO
tena /Cp/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

Pa3nen 5. KuneMaTuka TOYKH

5.1

Kunemaruka touku. CriocoOst
3aaHus IBHOKEHUS TOUKH.
CxopocTb. YCKOpeHHE TOUKH.
Kacarenpaoe 1 HOpManbHOE
yCKOpeHue. Buzpl NBUKeHUs B
3aBUCUMOCTH OT YCKOPEHHS.
Kunemarnueckue rpapuxu.
Ormpenenenne CKOPOCTH U
YCKOPEHHS TOYKH B IEKaPTOBBIX
KOOpJMHATAX U B MPOEKIHUIX HA

OCH €CTECTBEHHOI'O TPEXTPaHHHUKA.

KacarenpHoe 1 HOpMaJIbHOE
YCKOPEHUE TOUKH.
/JIex/

OIIK-5
OIIK-10

JI1.1J12.1

5.2

Kunemartuka touxu. Crioco0bt
3aaHHUs IBUXCHUS TOYKH.
CKOpoCTb. Y CKOpPEHHE TOUYKH.
KacatenbHoe u HopManbHOe
ycKopeHHe. Buisl IBImkeHUS B
3aBHCHMOCTH OT YCKOPEHHS.
KunemaTnueckue rpauki.
OrmpeneneHne CKOPOCTH I
YCKOpPEHUS TOUKH B JIEKapTOBBIX
KOoOpArHaTax U B IMIPOCKIUAX Ha

OCH €CTECTBEHHOI'O TPEXTPAHHHUKA.

KacarensHoe 1 HOpMaIIbHOE
yckopenue Touku. /TIp/

OIIK-5
OIIK-10

JI1.1J12.1

53

[InockonapasnienbHOE ABUKEHUE
TBEPAOTO TeNa.

OmnpeneneHne CKOpocTH JI000H
TOYKHU QUrypbl. MTHOBEHHBIN
LIEHTP CKOPOCTEH; ONpeseeHE ¢
€ro MOMOIILI0 CKOPOCTEN TOUEK
wIockoi Gurypsl. OnpeneneHne
YCKOPEHUS JIH000# TOYKH MIIOCKOM
¢urypsl. MrHOBEHHBIH LIEHTD
YCKOpPEHHUH.

/JTex/

OIIK-5
OIIK-10

JI1.1J12.1




54

IInockonapanenbHoe JBUKEHHE
TBEPIOTO Tena.

Onpenenenue CKOpOCTH 000t
TOYKH (UTypbl. MTHOBEHHBIH
LIEHTP CKOPOCTEH; ONpeeIeHHE C
€ro NOMOILBIO CKOPOCTEN TOUEK
mwiockoit purypsl. Onpenenenue
YCKOpEHHS JIF000H TOUKH IIOCKO#
(urypesl. MrHOBEHHBIH LIEHTP
YCKOpPEHUH.

Mp/

OIIK-5
OIIK-10

JI1.1J12.1

5.5

Kunemaruka TOYKH ¥ TBEPIOTO
tena /Cp/

18

OIIK-5
OIIK-10

JI1.1J12.1

Pasznen 6. /luHaMuka TouKkHn

6.1

OCHOBHBIE ITOHATHUS U 3aKOHBI
nmuHamuku. Jlnddepenpanbabie
YpaBHEHHMS IBIDKEHUS CBOOOTHON
MaTepHaIbHON TOYKU B BEKTOPHOM
(hopMme U B IPOEKIHSIX HA
JICKapTOBbI U €CTECTBEHHBIE OCH.
JIBe 3a1aun JUHAMUKH
MaTepHuaabHON TOUKH. Pemenmne
BTOPOM 3aa4l TUHAMUKH.
IlocTosTHHBIE HHTETPUPOBAHUS U
UX ONpeJeNieHne M0 HadalbHBIM
YCIIOBHUSIM.

OO0u11e TeOpeMBbl IUHAMHUKH TOUYKH
U UX 3Ha4YCHUE.

KommuecTBo 1BIKEHUS
MaTepHaIbHON TOUKU. MITynbe
CHJIBl. MOMEHT KOJIHIecTBa
JBIDKCHUSI MaTepUaIbHON TOUKH
OTHOCHUTEJILHO 1ICHTPA U
OTHOCHUTENILHO OcH. PaboTa cuibl
TSDKECTH, YIIPYTOCTH, TPEHUSL.
Mornocts. Knnernueckas
9HEPrHs MaTepHaIbHON TOUYKH.
/JTex/

OIIK-5
OIIK-10

JI1.1J12.1

6.2

OCHOBHBIC NTOHATHUS U 3aKOHbI
nmuHamuky. Jluddepenpanbabie
YpaBHEHHUS IBUKEHUS CBOOOIHOM
MaTepuaIbHOU TOYKU B BEKTOPHOH
(opMe U B MPOEKLUSIX Ha
JIEKapTOBbI U €CTECTBEHHBIE OCH.
JIBe 3amaun JTUHAMUKH
MaTepuanbHOU TOUKHU. Pemenue
BTOpOH 3a/1a41 IUHAMUKH.
ITocTostHHBIE HHTETPUPOBAHUS U
UX OIpeJieNICHHE TI0 HaYaJIbHBIM
YCIIOBUSIM.

OO611Ke TeOpeMBbl IUHAMHUKH TOYKH
U X 3HaYCHHE.

KonmuectBo nBuxenus
MaTepHaabHON TOUKHU. MMIynbc
cuiibl. MOMEHT KoJn4ecTBa
JIBIDKEHHSI MAaTepHAIIbHOM TOUKU
OTHOCHUTENFHO LIEHTpa U
OTHOCHUTENLHO OcH. PaboTa cuibl
TSDKECTH, yIPYTOCTH, TPEHUSL.
Mortnocts. Knnernueckas
SHEPrHs MaTepHaIbHON TOYKH. /
IIp/

OIIK-5
OIIK-10

JI1.1J12.1




6.3

OTHOCHTENbHOE ABHKEHHE
MaTepHaIbHON TOUKH
OTHOCHTENbHOE ABIKCHHE
MaTepHanbHOH Touku. I[lepeHocHas
Y KOPHOJIMCOBA CHJIIbI HHEPLIUH.
[IpuHIMIT OTHOCUTENHHOCTU
lamunes.

JuddepenimanbHpie ypaBHEHUS
OTHOCHUTEJIHOTO IBUKEHUS TOUKH.
Crny4ait OTHOCHUTENBHOTO MOKOSI.
punnun Hanambepa st
MaTepHaJIbHOM TOYKH; criia
HHEPIHH.

CnoXHO€ JBIKEHHE TOYKH.
Teopema 0 CII0)KEHUU CKOPOCTEH.
Teopema Kopuonuca o cnosxxeHun
YCKOPEHHUH; OnpeieeHre
KOPHOJICOBA YCKOPEHUSI.

/Cp/

OIIK-5
OIIK-10

J1.1J12.1

6.4

Ionroroska k 3auety /KpTO/

OIIK-5
OIIK-10

JI1.1J12.1J13.1

Pazgen 7. JlaGopaTopHbIii
MPaKTHKYM

7.1

OTHOCHUTENBHOE IBHKEHHE
MarepHanbHON Touku. IlepenocHas
U KOPHMOJIMCOBA CUJIbI MHEPLIHH. /
JIa6/

OIIK-5
OIIK-10

J1.1J12.1

7.2

C105KHO€ IBHKEHHE TOYKHU.
Teopema 0 ClI0)KEHUU CKOPOCTEH.

/

OIIK-5
OIIK-10

J1.1J12.1

7.3

[InockonapamienbHOE ABUKEHUE
TBEpHoro Tena. OnpenencHue
CKOPOCTH JIF000H TOUKH (UTYPBL.
MTrHOBEHHBII LIEHTP CKOPOCTEN;
OTpeieNIeHHE C €ro TTOMOUIBIO
CKOPOCTEH TOUEK MIOCKON
¢urypsr.  /J1ab/

OIIK-5
OIIK-10

J1.1J12.1

7.4

[TnockomnapannenbHoe IBHKEHUE
TBEporo Tena. OnpexneneHue
YCKOpEHHUs JIF000H TOUKHU TIIOCKOH
¢burypsl. MrHOBEHHBIH LIEHTP
yckopeHnuii. /J1a6/

OIIK-5
OIIK-10

J1.1J12.1

7.5

Kunemarnka Toukn. CKOpOCTb.
VYckopenue Touku. KacarensHoe u
HOpMallbHOE ycKopenue. /J1a6/

OIIK-5
OIIK-10

J1.1J12.1

7.6

OrmpeneneHne CKOPOCTH I
YCKOPEHHS TOYKHU B IEKAPTOBBIX
koopauHartax. KacatensHoe u
HOPMAJIBHOE YCKOPEHUE TOUKU. /
JIa6/

OIIK-5
OIIK-10

J1.1J12.1

7.7

OmnpeneneHue HEHTpa TSHKECTH
COCTaBHBIX IIOCKHX (uryp. /JIad/

OIIK-5
OIIK-10

J1.1J12.1

7.8

TpeHne cKONbKEHUS.
Koadduiuenr tpenus. Yron u

KoHyc Tpenus. /Jla6/

OIIK-5
OIIK-10

JI1.1J12.1

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoJibHbIE BONPOCHI H 3aJaHUSA

Juddepennmanpupiii 3a4ét

Bomnpocs! [y NOArOTOBKH K 3a4€Ty:
AKCHOMBI CTaTHKH.

Cas3u u ux peakuuu. IIpuHnun ocBo60Xx1aeMOCTU OT CBsI3EH.
ITpoexuus cunbl Ha ock. CI0XKEHHUE CUIL
PaBHOBecue cucTeMsl cxoadmuxcs cull. Teopema o TpéxX cuiax.




ITnockas cucrema cuit. Anredpandeckie MOMEHTHI CHIIBI M Tapbl. Pacnipenenénnas Harpyska.

YpaBHEHHSs PaBHOBECHS MJIOCKOM CHCTEMBI CUJII — TPH POPMBL.

Tpenne cKOIbKEHUS.

Tpenue kaueHus.

PaBHOBECHE COCTaBHBIX KOHCTPYKIIUH.

ITnockue depmbl. JIeMMBI 0 HyJIeBBIX CTEpXKHAX. Pacuér mockux depm.

MOMEHT CHJIBI OTHOCUTENILHO LIEHTPA U OTHOCUTEIBHO OCH.

Mowment napsl. Teopema o cinoxeHuu nap. Teopema 00 SKBUBAJIICHTHOCTH Tap.

Teopema Ilyanco o mapaiensHOM IepeHoce cuibl. TeopeMa o MpUBeIeHNH CUCTEMBI CHJT K LIEHTPY.

VYcnoBust paBHOBeCHS CHCTEMBI cril. Teopema Bapunbona.

Amnanmurryeckrue GOpMYJIBI 1J11 MOMEHTA CUJIbI OTHOCHUTENIBHO OCEH.

Berrunciienre raBHOTO BEKTOpa U TJIaBHOTO MOMEHTA MIPOCTPAHCTBEHHOW CHCTEMBI CHIL.

YpaBHEHUSs paBHOBECHSI IPOCTPAHCTBEHHOM CHCTEMBI CUIL

ITpuBeneHue NpOCTPaHCTBEHHOM CHCTEMBI CUJI K IPOCTEHIIIEMY BULY.

LenTp TspKECTH TBEPAOTO Tena. KoopauHaThHI EeHTpa TSHKECTH U1l 00BEMHBIX Tell.

KoopanHats! ieHTpa TsHkecTH TMHUM. LIeHTp TSHKeCTH AyTr OKPYKHOCTH.

KoopauHate! eHTpa TsDKeCTH IWIOCKOH Gurypsl. LIeHTp TsKecTn TpeyroibHHUKa, CeKTopa Kpyra.

MeTo1bl HaXOKICHUS LIEHTpa THKECTH TBEPABIX Tesl. CTaTHUeCKUi MOMEHT IUIOLIA IH.

Crioco0bl 3a1aHNS ABU)KEHUS TOUKH.

CKOpOCTb U YyCKOPEHUE TOUKH IIPU BEKTOPHOM U KOOPJUHATHOM CHOCO0aX.

CKOpOCTb U YCKOPEHUE TOUYKH IIPH €CTECTBEHHOM CIOCO0E.

YacTHble ciTydau IBH)KEHUS TOUKH.

[TocTynaTtensHoe qBMKEHNE TBEPIOTO TETA, €r0 CBOWCTBA.

BpamarensHoe aBmKkeHue TBEPAOTO Tella BOKPYT HEMOABMKHON och. YacTHEIE ciydan.

CKOPOCTH M YCKOPEHHUS TOUEK BPAIIatoLIerocs: TBEPIOTO Tena.

[TepenarouHble MEXaHU3MBL.

IInockonapannenbHoe IBUKEHHE TBEPAOIO TENA.

Teopema 0 CI0XK€HUU CKOPOCTEH IpH IUI0CKOM JBIKeHuH. ClieacTBHe.

MrHOBEHHBII EHTP CKOPOCTEH, €ro CyIIeCTBOBAaHHUE U €JMHCTBEHHOCTh. YacTHbIE Cilydau.

Teopema 0 CIIO)KEHUN YCKOPEHHUH TIPH TUIOCKOM JIBHKEHHH.

Cnoxxnoe nmxenne Toukd. [IpaBuino XKykoBckoro.

Teopema 0 ClIOXKEHUU CKOPOCTEH ITPH CII0KHOM JIBUKEHUH TOYKH.

TeopeMa 0 CI0’KEHUH YCKOPEHUH IIPH CII0KHOM ABM)KEHUU TOUKH.

3akoHbl AUHAMUKH. CHCTEMBI €JHULL.

JuddepennyanbHble ypaBHEHUS JBIXKEHUSI CBOOOIHOI MaTepuaabHONH TOUKH.

JIBe 3a1aun TMHAMUKU.

OTHOCHTENbHOE ABMKEHNE TOUKH.

KomnnuectBo aBrxenus Touku. Mmmynbe cuiiel. Teopema 06 M3MEHEHUH KOJIMUYECTBA ABHKECHUS TOUKH.

MOMEHT KOJTM4YeCcTBa ABW)KEHHS TOUKU. TeopeMa 00 M3MEHEHHH MOMEHTA KOJIMYECTBA JBIKEHHS TOUKA. CIeICTBHS.

Pabora cuisl. MOIIHOCTS.

Pabota cuiibl TXKECTH, TPEHUS, YIPYTOCTH.

Kunerunueckas sHeprus Touku. Teopema 00 U3MEHEHUH KHHETUIECKON SHEPTHUH TOUKU.

Cucrema MaTepHalbHBIX TOUEK: ONpeeIeHue, KiacCu(uKaus Cul, Macca, IEHTP Macc.

JubdepeHnmanbHple ypaBHEHUS TBIKCHUSI MEXaHUUECKOH CHCTEMBI.

Teopema o nBmxeHuH LeHTpa Macc. CiencTBusl.

KonmuecTBO IBIKEHUS] MEXaHUIECKOH cHcTeMbl. TeopeMa 00 N3MEHEHUH KONMYecTBa ABMKEHHs. CIeCTBUSL.

MomeHnTbl uHepuuu TBEPAOTO Tena. [Ipumepsl.

Teopema 0 MOMEHTE MHEPLIUH TBEPAOTO T€Na OTHOCUTENBHO MapayIeNbHbIX OCEH.

Kunernueckuilt MomeHT cucteMsl. Teopema 00 U3MEHEHUU KMHETUYECKOT0 MOMeHTa. ClieicTBuSL.

JuddepennmansHoe ypaBHEHHE BPALCHUSI TBEPIOTO TeJla BOKPYT HEMOIBIKHOM OCH.

JubdepeHnuanbHple ypaBHEHHUS ITOCKONAPAILISIBHOTO JBIKESHUS TBEPIOTO TEa.

Pa6ota Bpamaromero momeHTa. CornpoTHBIIeHHE TIPH BPAILLICHUH.

Kunernyeckas sHeprusi MexaHnueckoi cuctembl. KuHeTnueckas sHeprus Tesia py MocTynaTeIbHOM, BPalaTeIbHOM 1
IJIOCKOIIApaljIeNIbHOM JIBIKEHUSX. Teopema 00 M3MEHEeHNH KMHETHYECKON SHEPTHH CHCTEMBI.

[NorennuanbHas sHEprusa. 3aKOH COXPAaHEHUS] MEXaHUUECKOW IHEPTUH.

punnun Janambepa Ui TOUKH.

Mpunnun Janambepa A7st MEXaHUUECKOH CHCTEMBI.

['1aBHEBINM BEKTOP M INIABHBIM MOMEHT CHJI MHEPLIUU.

[TpuHIMIT BO3MOXKHBIX ITEpPEMEIICHHH.

OO0miee ypaBHEHVE TUHAMUKH.

Tembl pacy€THO-IIPAKTHUECKUX paboOT
oIpeieNIeHHe peakLuii orop TBEPAOTo Tena (CUCTEMBI Tel);
pacuér riockux Qepm;
MIPOCTPAHCTBEHHAS CUCTEMA CHJI,
oTIpeZieIeHNe IEHTPA THKECTH;
paBHOBECHE CHJI C YYETOM CLEIJICHUS;
ornpeieNieHHe CKOPOCTEeH M YCKOPEHUH TOUEeK NP BpaIaTeIbHOM U IIOCTYNATEIbHOM JABHXEHHUSAX TBEPJOTO Tea;




CJI0’)KHOE JABHXKEHUE TOUKH;

KMHEMaTU4ECKUI aHaJIN3 IIOCKOTO JIBU)KEHMUS;

i depeHanbHbple ypaBHEHNS IBIDKEHUS MaTepUaIbHON TOUKHY;

IIPUMEHEHUE OCHOBHBIX TEOPEM JTMHAMUKH K HCCIIEIOBAHHIO JIBIDKCHHUS MaTEPUAIbHON TOUKH;

IIPUMEHEHHUE TeOpeMbl 00 U3MEHEHHH KHHETUYECKOHM SHEPTUH K HCCIICOBAHMIO JABIKEHUSI MEXaHUYECKOI CHCTEMBI;

IIPUMEHEHHUE MTPUHIUIIA BO3MOXKHBIX NEpPEeMEIeHHH K PEHICHHIO 3a/1a4 O PABHOBECHH CHJI, IPHIJIOKEHHBIX K MEXaHUYECKON
CHCTEME C OJHOHU CTENEHbI0 CBOOOIBL.

5.2. TeMbI KypcOBBIX padoT (IIPOEKTOB)

KypcoBsix paboT He IpesyCcMOTPEHO

5.3. ®oH/1 OLEHOYHBIX CPEICTB

®OC 1o pazzenam TUCIUTUINHBI
Paznen 1. Craruka. Cucrema CHIT CXOJSIIIUXCS CUIL.
Temsl pasznena:
Beenenue. OCHOBHBIE OHATUS. AKCHOMBI CTaTUKU. CBsA3U U peakuuu cBs3eil. Cucrema cxoismuxcs cul. PaBHoBecue
CUCTEMBI CXOJIAIIUXCS CHIL.
[Ipoeknus cuiisl Ha OCh, MPaBUIIO 3HAKOB. IIpoekuns cusbl Ha ABE B3aUMHO NEPIIEHANKYIIAPHBIE OCH. AHAIUTHYECKOE
orpeJielicHHe PaBHOICHCTBYIONICH. Y CJIOBHE PABHOBECHS B aHATIUTHUECKOW (hopMe. PallnoHaNbHBIN BEIOOP KOOPIUHATHBIX OCEH.
U UX pa3iIndHble (GOPMBL.
Texymuit KOHTPOJIB:
YCTHBII OIIPOC;
pelenye 3a1a4 1o TeMe;
MpaKkTU4ecKas padboTa;
PyOexHbIi KOHTPOJIB:
KOHTpOJIbHAs paboTa Mo TeMe;
TECTOBBIE 3a/laHuS;
KoHTponbHbIE BOIPOCHL:
AKCHOMBI CTaTHKU.
Cas3u 1 ux peakiuu. [TpuHIun ocBoOOOKIAEMOCTH OT CBSI3CH.
[Ipoexums cviel Ha och. ClIOKEHUE CHIL.
PaBHOBecue crcTeMBI CXOAIMUXCS cuil. Teopema o TpEX chilax.
[Tnockas cucrema cuit. Anredpandeckiue MOMEHTBI CHITBI M TTIaphl. Pacnipeenénnas Harpyska.
YpaBHEHHSI paBHOBECHSI TUIOCKOW CHCTEMBI CHIT — TPH (HOPMBI.
MOMEHT CHJIBI OTHOCUTENIFHO LIEHTPA KaK BEKTOP M OTHOCUTEIIBLHO OCH.
MoMeHT napsl Kak BeKTop. Teopema o cioskeHuH nap. Teopema 00 3KBUBaJICHTHOCTH Iap.
Teopema Ilyanco o nmapaniensHOM IepeHoce cuibl. TeopeMa o MpUBEIEHUH CUCTEMBI CHJT K LIEHTPY.
VYcnoBus paBHOBecus cucteMsl cuil. Teopema BapunboHa.
Ananutrdeckue GOpMyIIBI [UIT MOMEHTa CHITBI OTHOCHTEIBHO OCEH.
Beruncnienne raBHOTO BEKTOpA U TIIABHOTO MOMEHTA IMIPOCTPAHCTBEHHON CHCTEMBbI CHIL.
YpaBHEHHs pPaBHOBECHS IPOCTPAHCTBEHHO cucteMsbl cuil. Ciiydaid mapajuleibHbIX CHIL.
IIpuBeneHue NpoCcTpaHCTBEHHOM CUCTEMBI CHII K IPOCTEHIIEMY BUAY.
TunoBble MpakTHYECKUE 3aAaHUS:
OIIPEEIUTb PEAKIIMHU OIOP IIOCKO Oanku/pamsl;
IIPUBECTH IPOU3BOJIBbHYIO IIIOCKYIO CUCTEMY CHJI K LICHTPY;
HaMTH TIaBHBIA BEKTOP U TJIaBHBIH MOMEHT CHCTEMBI,
COCTaBUTh YPaBHEHUsI PaBHOBECHS B TPEX GopMmax;
YPaBHOBECHUTH CHCTEMY Tap CHUII;
ONpEACIUTE MOMCHT CHJIbBI OTHOCUTCIIBHO TOYKH U OCH.

Pasznen 2. IlpocTpaHcTBeHHAas cucTemMa CUIl
Temsl pa3zena:

OmnpeneneHue yCHUIINN B CTEP)KHIX CTAaTUUECKH ONPeeTUMOi (epMbl METOJaMU BEIPE3aHUs y3JI0B U cedeHuil (Putrepa).
Ilapa cun 1 MOMEHT CHJIBI OTHOCUTENILHO TOUKHU. [lapa cuit u e€ XxapakTepucTUKU. MOMEHT napbl. DKBUBAJICHTHBIE IIapbI.
CrnosxeHue nap. YciaoBHe paBHOBECHSI CUCTEMBI T1ap CHUJL.

ITnockas cucreMa NPOU3BOJILHO PACHONIOKEHHBIX CUI. IIpuBeneHne cubl K 1aHHOU Touke. IIpuBeeHNe II0CKON CUCTEMBI
CHJI K JaHHOMY LEHTpY. I 1aBHBII BEKTOpP U INIaBHbIH MOMEHT cHCTeMBI cuil. Teopema BapuHboHa 0 MOMEHTE PaBHOAEHCTBYIOIIEH.
PaBHOBecue miockoi cucTEMBI CUl. Y paBHEHUS! paBHOBECHS

[IpousBoabHas NPOCTPAHCTBEHHAsI cUcTeMa CWJI. MOMEHT CUJIbI OTHOCUTENIBHO OCH; 3aBUCUMOCTb M€Ky MOMEHTAMU CUJIBI
OTHOCHUTENILHO OCH U OTHOCUTENIBHO IIEHTPA, HAXOJAIIETOCs Ha 3TOH OCH. AHamUTHYECKHEe (GOPMYIIBI 11 MOMEHTOB CHJI OTHOCUTENBHO
KOOPJMHATHBIX OCEH. Y CIIOBUS PABHOBECHUS NIPOCTPAHCTBEHHOMN CUCTEMBI CHIL.

IIpocTpaHcTBEHHAs: CUCTEMA IPOU3BOIBHO PACIIOI0KEHHBIX CHII, €€ PABHOBECHUE.
Tekymuii KOHTPOJIb:

YCTHBII OIIPOC;

pelLIeHHe 3a/1a4;

paboTta B MaJbIX Tpymax;

MpaKkTU4ecKas padora.




PyOexHbIi KOHTPOJIB:
PIIP Ne 2 «Pacuér gepmbi»;
KOHTpOJIbHAS paboTa;
TECTOBBIC 3aJIaHUSI.
KoHTpoIbHBIE BOIPOCHI:
ITnockue Gepmbl. JIeMMBI O HYJICBBIX CTEPIKHSIX.
Pacuér muockux hepM METOIOM BBIPE3aHUS y3IIOB.
Pacuér minockux ¢epm meroioM ceuenuit (Putrepa).
MOMEHT CHJIBI OTHOCHTEIIBHO OCH.
3aBUCHMOCTD MEXIy MOMEHTaMH CHJIbI OTHOCHTEIIFHO OCH M OTHOCHTEIBHO IIEHTpA.
Ananutrdeckue GOpMyJIIbI [UIT MOMEHTOB CHJI OTHOCHTEIIBHO KOOPIMHATHBIX OCCH.
VYcnoBus paBHOBECHS MTPOCTPAHCTBEHHOM CHCTEMBI CHJL.
Cry4ait mapajienbHBIX CHII B IPOCTPAHCTBE.
THIOBBIE MPAKTHYESCKUE 3a/1aHUS:
OTIPEICINTD YCHITHSI B CTEPIKHAX (hepMBI METOJJOM BEIPE3aHHS Y37I0B,;
OTIPEIeNUTH YCUIIHSI B CTEPXKHAX (epMbl MeToZoM Purrepa;
HaWTH MOMEHTBI CHJIBI OTHOCUTEIBHO KOOPANHATHBIX OCeH;
COCTaBUTh YPABHECHUSI PABHOBECHS MPOCTPAHCTBEHHOMN CUCTEMBI CILT;
OTIPEJICTUTh PEAKIIMHU OTIOP MPOCTPAHCTBEHHON KOHCTPYKIIUH.

Paznen 3. Tpenue. Lientp TsoxecTu TBEPAOTO TENa
Temsl pasznena:

TpeHue ckobXKEeHUs IpH MoKoe (cuerieHne) u npu IBmwkeHun. Kosddunuent Tpenus. Yroiu u konyc Tpenust. O6mactb
paBHOBecHs1. TpeHne KaueHust; KOd(QGUIIMEHT TPEHUS KaueHHS.

PaBHOBecue Ipu HATMYUH CHIT TPEHUSL.

Cuna TSKeCTH Kak paBHOJICHCTBYOIIAs BEPTUKAIBHBIX ciil. LIeHTp TsokecTu Tena. LIeHTp TshkecTn nmpocThIxX
reoMmeTpuueckux ¢puryp. OnpenesneHue HeHTpa TSHKECTU COCTaBHBIX INIOCKUX (uryp.
Texymuit KOHTPOJIB!

YCTHBII OIIPOC;

peleHue 3a1a4;

MpaKkTH4ecKas padora.
PyOexHbIi KOHTPOJIB:

KOHTpOJIbHAs paboTa;

TECTOBBIE 3a/1aHUSL.
KonTponbHble BOnpocsl:

TpeHue CKOIbKEHUS.

Tpenue kaueHus.

KoadduuueHT TpeHus. YToI U KOHYC TPEHHSI.

O6nacTe paBHOBECHS IIPU HATMYUHU TPEHUSL.

Lentp TspKecTr TBEpIOTO Tena. KoopauHATEI EHTpa TSHKECTH U1l 00BEMHBIX Tell.

KoopanHate! ieHTpa TSHKeCTH JTMHUM. LIeHTp TSKeCTH AyTu OKPYKHOCTH.

KoopauHatel IeHTpa TSDKECTH INIOCKOH (urypsl. LIeHTp TsxKecTn TpeyroibHUKa, CeKTopa Kpyra.

MeTo/b! HaXOXJICHUS LIEHTPa TSHKECTU TBEPABIX Tel. CTaTuueckuii MOMEHT IUIONA U INIOCKON (DUTyPBI.
Tunosble NpaKTUYECKUE 3a1aHUS:

ONpPENENUTb MPEJEIILHOE COCTOSIHUE PAaBHOBECHSI TeJla C yUETOM TPEHUS CKOJIbXKEHUS;

peIuTh 3aja4y Ha paBHOBECHE NPHU HAIWYUN TPCHUS KaueHHUS,

HAMTH HEHTP TSHKECTH COCTABHOM IUIOCKO# (DUTYHI;

OTpeNeNIUTh KOOPAUHATHI LIEHTPa TSKECTH 00BEMHOTO Tena,

BBIUUCIIUTH CTATUYECKUI MOMEHT ILIOILAH.

Pasznen 4. Kunematuka Touku
Temsl pa3zena:
Kunemaruka trouku. Crioco0bl 3aanus ApwkeHns Touku. CkopocTh. YckopeHue Touku. KacatenbHoe U HOpManbHOE
yckopeHue. Buzpl BIKeHUs B 3aBUCMMOCTH OT ycKkopeHus. Kunemarndeckue rpaduku.
OmnpezeneHne CKOPOCTH M YCKOPEHUs TOYKH B IEKapTOBBIX KOOPAMHATAX U B IPOEKIUAX HA OCH €CTECTBEHHOTO
TpéxrpanHuKa. KacarenbHoe 1 HOpMaJIbHOE YCKOPEHUE TOUKH.
Texkymuit KOHTPOJIb!
YCTHBII OIPOC;
peleHue 3a1a4;
IpakTHdecKkas padboTa;
PyOGesxHbIH KOHTPOIB!
TECTOBBIE 3a1aHUS;
KOHTpOJIbHAs paboTa Mo TeMe.
KoHTponbHbIe BOIPOCHI:
Crioco0bl 3a1aHNs ABIKEHNS TOUKH.
CKOpOCTh U yCKOPEHUE TOUKH IIPH BEKTOPHOM CIIOCO0E 3aaaHNs ABVKCHHUS.
CKOpOCTh U yCKOPEHNE TOUYKH IIPH KOOPANHATHOM CIIOCO0E 3aIaHus ABIKEHHUS.
CKOpOCTh ¥ yCKOPEHUE TOUKH IIPH €CTECTBEHHOM CIOCO0€ 3aJaHusl BHKECHHS.




YacTHble cilyyan JIBUKEHUS TOUKH.
KacarenpHoe 1 HOpMaJIbLHOE YCKOPEHHUE.
Bunpl nBMKeHMs B 3aBUCHMOCTH OT YCKOPEHHS.
Kunemaruueckue rpaduxu.
Tunossle MpakTUYECKUE 3aJaHUS:
110 33/IaHHBIM YPaBHEHUSM JBIKEHUS TOUKU X=X(t), y=y(t)oIpeaenuTb TPaeKTOPHIO, CKOPOCTb, YCKOPEHHUE;
HaWTH KacaTelIbHOE U HOPMaJIbHOE YCKOPEHUE;
OIPENEIUTh PAANyC KPUBH3HBI TPAEKTOPHHY;
HOCTPOUTH KHHEMATHYECKHe TpaduK;
PEIINTh 3a1ady P €CTECTBEHHOM CIIOCO0€ 3a1aHUS ABIKCHHS.

Paznmen 5. IlnockonapamiensHoe ABMKEHHE TBEPIOTO TeIa
Temsl pasznena:
ITnockonapaiiensHOe ABHXKEHNE TBEPIOTO TEla.
Omnpenenenue CKOPOCTU M000M TOUKH (Urypbl. MTHOBEHHBIN LIEHTP CKOPOCTEH; OIpEe/IeNICHUE ¢ €ro MOMOLIbIO CKOPOCTEH
TOYEK IIOCKOH (urypsl. OnpeneneHne yCKOpeHHs JTIF000H TOUKH TUIOCKOH (Gurypbl. MrHOBEHHBIH LIEHTP YCKOPCHUH.
Texymuit KOHTPOIIB:
YCTHBII OTIPOC;
pelieHue 3a1a4;
IpakTUdecKas paboTa;
Jie7I0Bast AUCKYCCHUSL.
PyOeskHbIH KOHTPOIB!
KOHTpOJIbHAs paboTa;
TECTOBBIE 3a/1aHUSL.
KonTponbHble BOpocsI:
[TnockonapanienbHOe IBUKEHHE TBEPAOTO Tea.
Teopema 0 CI0XKEHUU CKOPOCTEH IPH INIOCKOM JIBISKCHUH TBEPAOTO Tea.
CrezncrBue: TeopeMa 0 MPOEKIMH CKOPOCTeH IBYX TOUYEK TBEPOro Tela.
MrHOBEHHBI IEHTP CKOPOCTEH, €ro CyIeCTBOBAHUE U €IMHCTBEHHOCTb.
Yactusle ciyyan onpenenenus MIIC.
Teopema 0 clI0XKEeHNU YCKOPEHHUH ITPH IUNIOCKOM JIBH)KEHHH TBEPOTO Tea.
MrHOBEHHBIN [IEHTP YCKOPEHHA.
Turmosble NpakTUYECKUE 3a1aHUS:
OTIPEIEUTh CKOPOCTh TOYKH TUIOCKON (HTYPBI;
Haiitu MLIC u onpeieuTh CKOPOCTH TOYEK;
OIIPEEIUTh YCKOPEHUE TOUKHU IIOCKOH (QUrypsI;
Haiitu MIY;
peIuTh 3a7auy Ha IUIOCKOE IBUKEHUE MEXaHU3Ma.

Paznen 6. JluHamMuka TOUKH
Tewmsl pa3nena:

OCHOBHBIE TIOHATHS M 3aKOHBI TUHAMUKH. [{nddepeHuansHple ypaBHeHUS IBIKESHUSI CBOOOTHOI MaTepruaabHONH TOUKH B
BEKTOPHOH (popMe M B MPOEKLUAX Ha JCKAPTOBBI U €CTECTBEHHBIC OCH.

JlBe 3aaun TUHaMUKU MaTepuanbHOi Touku. Perenue Bropoii 3a1aun AuHaMUKH. [10CTOSTHHBIE MHTEIPUPOBAHUS U UX
OTpezieNICHHE 110 HaYaJIbHBIM YCJIOBUSIM.

OO61ye TeopeMbl AMHAMHUKH TOYKH U X 3HAYCHUE.

KonnyecTBo ABMXKEHUS MaTepuabHON TOUKU. MIMITy be cuitbl. MOMEHT KOJIMYECTBa IBU)KEHUSI MaTepHaIbHON TOUKU
OTHOCHUTENIBHO LIEHTPA U OTHOCUTENBHO ocH. PaboTa cubl TshKecTH, ynpyrocTy, Tpeaus. Momnocts. Kunernueckas sHeprus
MaTepUabHOM TOYKH.

Texkymuit KOHTPOJIb!

YCTHBII OIPOC;

peleHue 3a1a4;

IpakTH4ecKas padboTa;

PyGexHbIi KOHTPOJIB!
KOHTpOJIbHAs paboTa;
TECTOBBIE 3a1aHUsL.

KoHTponbHbIe BOIPOCHI:

3akoHbl JUHAMUKA. CHCTEMBI €IMHUII.

JuddepennyansHple ypaBHEHUS JBIKESHUSI CBOOOIHOI MaTepruaabHONH TOUKH.

JIBe 3amaun TMHAMUKH.

KonunuecTBo aBrxkeHust Touku. MMmynbe cuitbl. Teopema 00 M3MEHEHUH KOJTMYECTBA JAIBHKCHHUS TOUKH.

MoMeHT KoJIM4ecTBa ABMKEHHS TOUKH. Teopema 00 M3MEHEHHMH MOMEHTa KOJIMYEeCTBa IBWKEHUS TOUKU. ClleICTBYSL.

Pa6ota cuitbl. MomHoOCTb.

PaboTa cuitbl TSDKECTH, TPEHHUs, YIPYTOCTH.

Kunernyeckas sHeprusi Touku. TeopeMa 00 U3MEHEHUH KMHETHUECKON SHEPTHH TOYKH.

Tunosble NpakTUYECKUE 3a1aHUSL:

COCTaBUTH AU epeHInaIbHbIe YPaBHEHUS IBHKEHIS TOUKY;

peIIuTh BTOPYIO 33a4y AMHAMUKHU C Ha4aJbHBIMU YCIOBHAMU;




IIPUMEHHUTH TeOpeMy 00 U3MEHEHUH KOJINIECTBa IBHKCHNUS,
IIPUMEHHUTH TeOpeMy 00 U3MEHEHUH KHHETHIECKON SHEPTUH;
OTIPeNenTh PaboTy U MOITHOCTh CHIIBI.

Paznen 7. OTHOCHTENBPHOE ABM)KEHNE MAaTEPHAILHON TOUKH
Temsl pasznena:
OTHOCHTENBbHOE ABIKEHNE MaTEepUAIbHON TOUKH. [IepeHOCHas 1 KOPUOIMCOBA CHITBI MHEPIHHU. [IpHHIUIT OTHOCUTENBHOCTH
Tanunes.
Hduddepenipanbapie ypaBHEHUS OTHOCHTENBHOTO ABMXKeHUs Touku. Citydait oTHOCHTEeNbHOTO 1okos. [Ipunnun Janambepa
Ul MaTepUaIbHON TOUKH; CHJIa MHEPLIUH.
CroxxHoe JIBKeHHne Toukd. Teopema o cinoxkeHnn ckopocteil. Teopema Kopuoirica o croskeHnn yCKOpeHuil; onpeenenme
KOPHOJIMCOBA yCKOPEHUS.
Texymuii KOHTPOJIB:
YCTHBII OIIPOC;
peleHue 3a1a4;
IpaKkTU4ecKas padora.
PyOexHbIi KOHTPOJIB:
KOHTpOJIbHAS paboTa;
TECTOBBIE 3a/1aHUSL.
KoHTponbHbIE BOIPOCHI:
CrnoxxHoe aBixenue Touku. I[IpaBuio XKykoBckoro onpeseseHus HanpasieHus yckopenus: Kopuonuca.
Teopema 0 CI0>XEHUU CKOPOCTEH! IIPHU CII0KHOM JABHKEHHU TOUKHU.
Teopema 0 CI0’K€HUU YCKOPEHUH IIPH CII0XKHOM ABIKEHUU TOUKH (Teopema Kopuomnuca).
OTHOCHUTENbHOE ABMKCHNE TOUKH.
[lepeHocHast 1 KOPHOJIMCOBA CUIIBI HHEPLIUH.
[Ipuammn otHOCUTENEHOCTH [ amnmest.
Juddepennpmanbiple ypaBHEHUs OTHOCUTEIBHOTO JIBHKCHUS TOUKH.
Ciy4dail OTHOCUTEIBHOTO IOKOSL.
Mpunnun anamGepa Ui MaTepHanbHONW TOYKH; CHJIA HHEPLIUH.
TuroBble NPaKTUYECKUE 3aIaHUSL:
OTIPEIeNTh A0CONMIOTHYIO CKOPOCTh M YCKOPEHNE TOUKH IIPH CII0)KHOM JIBIKSHUH;
HaTH KOPHOJIMCOBO YCKOPEHHUE;
COCTaBUTH AU(epeHInalIbHbIe YPaBHEHUS] OTHOCHTELHOTO IBHKSHNS,
peIuTh 33a4y Ha OTHOCHTEJIbHBIIN ITOKOH;
IpUMEHHUTH npuHIun Janambepa Juis TOUKH.

Pasznen 8. lunamuka TBEpAoro Tena
Temsl pasznena:
Macca cuctemsl. LleHTp Macc; paauyc-BeKTOp M KOOpAUHATHI ieHTpa Macc. OceBble U LIEHTPOOEKHBIE MOMEHTBI HHEPIIMH.
Teopema I'toitrenca—lllrelinepa.
MoMeHT UHEPIMK CUCTEMBbI U TBEPAOTO TeJla OTHOCUTEIBHO INIOCKOCTH, OCH U nojroca. Paguyc nneprun. OCHOBHbIE
MOMEHTBI HHEPLIUH HEKOTOPBIX TeJl.
JuddepennuansHoe ypaBHEHHE BPAILCHUsI TBEPIOTO TeJla BOKPYT HEMOIBIKHOM OCH.
Kunernyeckas sneprus TBEpIOro Tena.
Texymuii KOHTPOJIB!
YCTHBII OIIPOC;
peleHue 3a1ay;
IpaKkTu4eckas pabora;
JIeKIUS-KOHCYJIbTaIUA.
PyGexHbIi KOHTPOJIB!
KOHTpOJIbHAs paboTa;
TECTOBbIE 3a/laHuUS;
9K3aMEH.
KoHTponbHbIe BOIPOCHI:
MowmeHnTsl nHEepuMH TBEPROTO Tena. [Ipumepsr.
Teopema 0 MOMEHTE HHEPLUH TBEPIOTO Tela OTHOCUTEIBHO MapajlieNbHbIX OCeil.
MoMeHT UHEPIMU CUCTEMBI U TBEPAOTO TeJla OTHOCUTEIBHO INIOCKOCTH, OCH M MOJIOCA.
Panuyc nnepuun.
OCHOBHBIE MOMEHTBHI HWHEPUUN HEKOTOPBIX TECII.
JuddepennuansHoe ypaBHEHHE BPALICHUSI TBEPIOTO TeJla BOKPYT HETOIBIKHOM OCH.
Kunernyeckas sneprus TBEpAOro Tema.
Kunernyeckas sHeprus Tena npu 1ocTynaTelIs-HOM, BpallaTeIbHOM U IIOCKOIapaUIEIbHOM JABHKCHHUSAX.
TurnoBble NpaKTUYECKUE 3a1aHUS:
BBIYUCIUTh MOMEHT WHEPIIMHU TeJla OTHOCUTENILHO 3a/1aHHOM ocH;
npuMeHnTh Teopemy [ roitrenca—1lreiinepa;
OINpEeNeNnTh pasinyC UHEPLIUY;
coctaBuTh AU hepeHIaIbHOe YpaBHEHUE BpAILCHHS Tela,
BBIUUCIUTD KHHETUYECKYIO SHEPIHIO TeJla IIPU PA3INUHBIX BUAAX IBUKEHUS.




Paznen 9. lunamuka mexanudeckoi cucteMsl. ['eomeTpus macc
Tewmsl paznena:

Mexanundeckas cucrema. Kiaccudukanus cui, CBOWCTBa BHYTPEHHHUX cuil. Macca cucteMbl. OOIIme TeopeMbl THHAMHUKA
MEXaHUYECKOH CHCTEMBI.

Teopema o IBIKEHUM IIEHTpa Macc. Teopema 00 U3MEHEHUH KOJIMYECTBa JIBIXKEHUS MeXaHU4ecKoi cucteMsl. Teopema 00
U3MEHEHUH KUHETHYECKOM 3HEPIUl MeXaHuueckoi cucteMsl. TeopeMa 00 U3MEHEHUN KHHETHUECKOTO MOMEHTA MEXaHHYECKOH
CHCTEMBIL.

OcHOBBI aHaTMTHYECKOH MexaHukH. Kimaccudukanus cpszeit. O000ImEHHBIE KOOPAUHATHL. B0O3MOKHBIE TIEpeMEIICHUS.
BosmoskHast pabora cunbl. MeansHbie cBsi3u. OO0OIMIEHHBIE CHITBI.

[Ipuatmne mexanuku. [ JTaBHBIN BEKTOP U TTIAaBHBI MOMEHT CHJI MHEPLIUH.

YacTHble cilydau NPUBEJCHUS CHJI MHEPLUH TBEPJOTO Tejla B Pa3iIMYHbIX ClIydyasx ero JrkeHus. OnpeneneHue
JTUHAMUYECKUX PEaKIHid PY BpallleHNH TBEPAOTO Tela BOKPYT HEMOABIKHON OCH.

ITpuHIUI BO3MOXKHBIX NIEpeMeEIleHUl. Y CI0BUs paBHOBECUSI MEXaHUUECKOH CHCTEMBI B 0000IEHHBIX KOOPAUHATAX.
Texymuii KOHTPOJIB:

YCTHBII OTIPOC;

peleHue 3a1a4;

MpaKkTU4ecKas padboTa;

TBOpPYECKOE 33JJaHUE;

PyOeskHbIH KOHTPOIB!
KOHTpOJIbHAs paboTa;
TECTOBBIE 3a/laHuUsL.

KoHTponbHbIE BOIPOCHL:

CucremMa MaTepHaIbHBIX TOUEK: ONpeeeH e, KiacCu(puKamys Cruil, Macca, EHTP Macc.

HubdepennmansHple ypaBHEHUS IBIKSHUSI MEXaHUUECKOH CHCTEMBI.

Teopema o aBmwkeHun neHtpa macc. CreacTBusl.

KonnuecTBo 1BIKEHUS MEXaHUUECKOH cucTeMbl. TeopeMa 00 U3MEHEHUH KOJIMUYecTBa ABMKeHUs. CleCTBUSL.

Kunernueckuil MoMeHT cucteMsl. Teopema 00 U3MEHEHUU KMHETUYECKOro MoMeHTa. ClieIcTBuUSL.

JuddepennuansHoe ypaBHEHHE BpaLIeHUsI TBEPIOTO TeJla BOKPYT HEMOBIXKHOM OCH.

JuddepennyanbHble ypaBHEHUS II0CKONAPAIIEIbHOTO JBIXKEHUS TBEPIOTO Tea.

Pa6ora Bpamatomiero momenTa. COnpoTHBICHHE TIPY BPAILIICHHUH.

Kunernyeckas sneprust MexaHnueckoi cuctembl. KuHeTnueckas 3Heprust Telia Mpy MOCTYIaTeIbHOM, BPAIIATEIbHOM 1
IUIOCKOTIAPAIIIETEHOM JBIDKCHISIX. TeopeMa 00 M3MEeHeHHH KHHETHIECKOH SHEPTHH CHCTEMBI.

[TorennmanbHas sHEpryusa. 3aKOH COXPAaHEHUS MEXaHUUECKOW SHEPTUH.

IMpunnun JanamGepa At TOYKU M CUCTEMBI.

I'maBHBII BEKTOp U INIaBHBIM MOMEHT CHJI MHEPLIUU.

ITpuHIMI BO3MOXKHBIX NIEPEMEILEHHH.

OObmee ypaBHEHVE TUHAMUKH.

Turosble NpaKTUYECKUE 3a1aHUS:

IIPUMEHNUTH TEOPEMY O ABHKEHUH LIEHTPa Macc;

OTpENeNIUTh KOJINYECTBO ABWKEHUS M KHHETUYECKUH MOMEHT CHCTEMBI,

IIPUMEHHUTH TeOpeMy 00 U3MEHEHUH KUHETUYECKON SHEPTUH K MEXaHHUUECKOH CUCTEME;

cocTaBUTh AU hepeHIraIbHOe ypaBHEHUE BpallleHHs TBEPAOTO Tea;

peluThb 3aJauy Ha IPUHIMI BO3MOXKHBIX I€PEMEIIECHHH;

ONpEeACTIUTh AMHAMWYCCKHUE PCAKIIUU ITPU BpallICHUH.

4. IIpomexyTouHas aTTecTalus
4.1. TuddepeHuuanbupli 3a4ét
Bomnpocs! 1 NIOArOTOBKH K 3a4ETy:
AKCHOMBI CTaTHKH.
CBsi3u 1 ux peakiuu. [IpuHINI 0cBOOOKIAEMOCTH OT CBSI3EH.
IIpoekuus cuinsl Ha ock. CilokeHUE CHIL.
PaBHOBecue cuctemMbl cxomsamuxcs cuil. Teopema o TpEX cuiax.
ITnockas cucrema cun. Anredpandeckiue MOMEHTHI CHIIBI M Tapbl. Pacnipenenénnas Harpyska.
YpaBHEHHSsI paBHOBECHSI TUIOCKOW CHCTEMBI CHIT — TPHU (HOPMBEI.
TpeHue CKOMBKEHUS.
Tpenue kaueHus.
PaBHOBecue cocTaBHBIX KOHCTPYKIHH.
ITnockue Gepmbl. JIeMMBI 0 HyJIEBBIX CTEPXKHAX. Pacuér mockux depm.
MOMEHT CHJIBI OTHOCUTENIFHO LIEHTPA U OTHOCUTEIIBHO OCH.
Mowment napsl. Teopema o cnoxeHuu nap. Teopema 00 SKBUBAJICHTHOCTH Tap.
Teopema [lyanco o napamiensHOM NepeHoce CHilbl. TeopeMa O MPUBEICHUH CUCTEMbI CHIT K LICHTPY.
YcnoBus paBHOBecus cucTeMsl cuil. Teopema BapunboHa.
Amnanuruueckue GopMyJibl Ui MOMEHTA CUJIbl OTHOCUTEIBHO OCEH.
Bbluncnenye rnaBHOro BEKTOpa U rIaBHOr0 MOMEHTA IIPOCTPAHCTBEHHOM CUCTEMBI CHUIL.
VYpaBHeHHs paBHOBECHS IPOCTPAHCTBEHHOW CUCTEMBI CHJL.
[IpuBenenre MpOCTPAaHCTBEHHOMN CHCTEMBI CHJI K IPOCTEHIIEMY BHY.




LenTp TspKECTH TBEPAOrO Tena. KoopauHaTh eHTpa TSHKECTH 71l 00BEMHBIX Tell.

KoopanHnats! neHTpa TsoxkecTd TMHUM. LIeHTp TSHKeCTH AyTr OKPYKHOCTH.

KoopauHate! ieHTpa TsDKeCTH IWIOCKOH Gurypsl. LIeHTp TsHKecTH TpeyroibHHUKa, CeKTopa Kpyra.

MeTobl HaXOKACHUS LIEHTPa THKECTH TBEPABIX Tesl. CTaTHYeCKU MOMEHT IUIOIIA/IH.

CriocoObl 3aJaHusl IBUKECHUS TOUKH.

CKOpOCTb U YCKOPEHHE TOUKU IIPH BEKTOPHOM M KOOPIMHATHOM CIIOCO0aX.

CKOpPOCTh U YCKOPEHHE TOUKHU IIPH €CTECTBEHHOM CIIoco0e.

YacTHble cilydau JBHKEHHUS TOUKH.

[TocTynaTtensHoe qBMKEHNE TBEPIOTO TEJA, €r0 CBOMCTBA.

BpamarensHoe aBmkeHue TBEPAOTO Tella BOKPYT HEMOABMIKHON och. YacTHbIe ciy4an.

CKOpOCTH M YCKOPEHUS TOUEK BPAIIaloUIerocsi TBEPIOTO Tea.

[lepenarouHble MEXaHU3MBI.

[TnockomnapanienbHOe IBUKEHHE TBEPAOTo Tea.

Teopema 0 CIIOXKEHUU CKOPOCTeil Ipu III0CKOM JBMKeHnH. ClencTBue.

MrHOBEHHBIN [IEHTP CKOPOCTEH, €ro CyIIeCTBOBAaHHE U €INHCTBEHHOCTh. YacTHEIE ciyyan.

Teopema 0 CIOKEHNN YCKOPEHHUH TIPH TJIOCKOM JIBHKEHHH.

Cnoxxnoe nermxenne Toukd. [Ipasuno XykoBckoro.

Teopema 0 CIIOXKEHUU CKOPOCTEH IPH CII0KHOM JIBUKEHUH TOYKH.

TeopeMa O CIIOKEHUU YCKOPEHUH MTPH CII0KHOM JIBUYKEHUH TOYKH.

3akoHbl fuHAMHUKH. CUCTEMBI €IMHHII.

Juddepenupanbapie ypaBHEHUS IBUKEHUS CBOOOIHON MaTepUAIbHON TOYKH.

JIBe 3a1aun TUHAMUKH.

OTHOCHUTENbHOE ABMKCHNE TOUKH.

KommuecTBo nBrkeHus Toukd. Mmmyisc cuibl. Teopema 00 M3MEHEHHH KOJTHIECTBA ABMKEHNS TOUKH.

MOMEHT KOoJIm4YecTBa ABMKEHHS TOUKU. TeopeMa 00 M3MEHEeHHH MOMEHTA KOJIMYECTBA JBIKEHHS TOUKA. CIIeICTBHS.

Pabota cuitbl. MoOIHOCTb.

PaboTa cuItbI TSDKECTH, TPEHUS, YIPYTOCTH.

Kunernyeckas sneprus Touku. Teopema 00 U3MEHEHUU KMHETHYECKON SHEPTHH TOYKH.

CucremMa MaTepHalbHBIX TOUEK: ONpeeeH e, KiacCuuKamms Cruil, Macca, EHTP Macc.

HubdepennmansHple ypaBHEHUS IBIKSHUSI MEXaHUUECKOH CHCTEMBI.

Teopema o aBmwkeHun nentpa macc. CriencTausl.

KonmyecTBO IBIKEHUS] MEXaHUIECKOH cHcTeMBL. TeopeMa 00 W3MEHEHUH KOIYecTBa ABKeHM. CIeCTBUSL.

MomenTbl nHEpIMH TBEPAOTO Tena. [Ipumepsl.

Teopema 0 MOMEHTE MHEPLUH TBEPIOTO Tea OTHOCUTEIBHO MapajlieNbHbIX OCeH.

Kunernueckuilt MomeHT cucteMsl. Teopema 00 U3MEHEHUH KMHETUYECKOT0 MOMeHTa. ClieicTBuSL.

JuddepennuansHoe ypaBHEHHE BPAILCHUsI TBEPIOTO TeJla BOKPYT HEMOBIKHOM OCH.

JAubdepeHnmanbHple ypaBHEHHUS IIOCKONIAPAIUIETBHOTO JBIKSHUS TBEPIOTO TEa.

Pa6ota Bpamaromiero MmomeHTa. CornpoTHBIIeHNE TIPH BPAILLICHUH.

Kunernueckas sHeprust MexaHnueckoi cuctembl. KuHeTnueckas sHeprus Tesa npy MocTynaTeIbHOM, BPaIaTeIbHOM 1
TUIOCKONApAIIICIbHOM JBHKEHHsIX. TeopeMa 00 H3MEHEHUH KMHETHYECKON SHEPTHU CHCTEMBI.

IMoteniuanpHas 3Heprus. 3aKOH COXPAHEHUsI MEXaHUUECKOH SHEpruu.

punnun JanamOepa Uit TOUKH.

Mpunnun JanamGepa A1st MEXaHUUECKOH CHCTEMBI.

I'maBHBIN BEKTOp U IVIaBHBIA MOMEHT CUJI HHEPLIUU.

ITpuHIMIT BO3MOXKHBIX ITEPEMEIIECHHH.

OObmee ypaBHEHVE JTUHAMUKH.

5. TeMbl pac4éTHO-TIPAKTHYECKUX pabOT

OTpeieNieHHe Peakluii 0nop TBEPAOTo Tena (CUCTEMBI Tel);

pacuér rockux depm;

MPOCTPAHCTBEHHAS CHCTEMA CHIT;

OIpeieNIeHHE LIEHTPA TSKECTH;

paBHOBECHE CHJI C YIETOM CILICTUICHHUS;

ornpeeieHle CKOPOCTeH M YCKOPEHUH TOUeK IPH BpaIaTeIbHOM U IIOCTYNATEIbHOM JABHXEHUAX TBEPIOTO TeNa;

CJI0)KHOE JBHKEHUE TOUKH;

KMHEMaTH4YEeCKUI aHAIN3 MJIOCKOTO JABIKEHUS;

nuddepeHmanbHble ypaBHEHHUs IBUKCHUS MaTepUAIIbHON TOYKH;

MIPUMEHEHUE OCHOBHBIX TEOPEM JTMHAMHUKH K HCCIICIOBAHHIO JBIKCHHS MaTEPUATbHON TOYKH;

MIPUMEHEHUE TEOPEMBI 00 U3MEHEHHH KHHETUYECKOH SHEPTUU K HCCIICAOBAHMIO JABHKCHUS MEXaHHMYECKOI CHCTEMBI;

IIPUMEHEHHUE MPUHIUIIA BO3MOXKHBIX NEPEMEIeHUH K PEIICHHIO 3a/1a4 O PABHOBECUH CHJI, IPHIJIOKEHHBIX K MEXaHUYECKON
CUCTEME C OJJHOH CTEeTeHbI0 CBOOOIBI.

6. Meronuueckue ykazanus 1o npumeneHno @OC

Tekyuii KOHTPOJIb IIPOBOJUTCS HA JICKIIMOHHBIX M MPAKTHIECKUX 3aHATUSAX, BKIIFOUAET YCTHBIE OTBETHI, PEIICHUE 3a1aY,
BBITIOJIHEHUE YIIPAKHEHNH, TPAKTHYECKUX U KOHTPOJIBHBIX PadoT.

PyOexxHBIi KOHTPOJIb POBOAUTCS MO 3aBEPIICHUN MOJIYJIs/pa3iena B popMe KOHTPOIBHOM paboThl MM KOMITBIOTEPHOTO
TECTUPOBAHHSI.

[IpomesxyTouHast aTTecTanus mpoBoaAuTcs B popme auddepeHnmanbHoro 3auéra B 3 cemectpe




[Ipu BBINOJHEHWH 3aJaHUH CTYIEHT JOJDKEH MPOJIEMOHCTPHPOBATH 3HAHUE TEOPETUYECKUX BOIIPOCOB, YMEHHE PEIIATh
TUTIOBBIC U MTPUKJIIA/IHBIC 33/1a4H1, BJIQJICHUE METOJAAMHU TEOPETUICCKON MEXaHUKH.

OlieHKa BBICTABIISCTCS] CYMMHUPOBAHHEM 0AJLIOB TEKYIIETO, PYyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJIS B COOTBETCTBUH CO
100-0aJIbHOM IIKAJIOH.

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

VYcTHBIi o1poc;

peleHue 3a1ay;

paboTa B MaJbIX TpyIIax;

IpaKkTH4ecKas padora.
PyOexHbIi KOHTPOJIB:

pacdeTHas mpakTHyeckas pabora

KOHTPOJIbHAS PaboTa;

TECTOBBIC 3aJaHHUS.
Juddepennyanbabiil 3a4eT

6. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCIHHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas Jutepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue H3parenbcTBO, IO

JI1.1 |IMonsixkoB H.H., 3emkna |Teopernueckas MexaHUKa: yueOHUK JIJIsl By30B M.: Beicmas mkora 2000
C. A., FOmkos M. I1.

6.1.2. JlonoHuTeLHAS JUTEPATypa

ABTOPBI, COCTaBUTENHN 3arnaBue H3parenbcTBO, IO

JI2.1 |duesckuii B.A. Teopernueckasi MEXaHHKa: yueOHOE TOCOOHE CII6.: JIans 2005

6.1.3. MeTonnueckue pa3padoTKu

ABTODBI, COCTaBUTEIHN 3arnaBue H3narenscTBO, IO

JI3.1 | xamankymoB A.K. Teopernueckas mexanuka. U. 1. Cratuka: meroanyeckue ykazaaus |bumkek: Uzn-so KPCY 2014
JUISL pelieHus 3a/1a9 M KOHTPOJIbHBIE 3aTaHus

6.3. Ilepeuens HHPOPMAIMOHHBIX U 00Pa30BaTENbHBIX TEXHOJIOT Wil

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pPa30BaTeIbHbIE TEXHOJIOTHH

6.3.1.1/MATLAB — martpuuHble BEIYHCIEHUS, 00pab0TKa pe3ynbTaToB, rpaMKy U HHTETPUPOBAHNUE YPAaBHEHHH JIBIDKCHNS,
WCTIOJIb30BaTh MPU HAJIMYUH JOCTYITHOH JuieH3nu. Jlokymenrtanus: https://www.mathworks.com/help/matlab/.

6.3.1.2|GNU Octave — cBoGOgHAsI Cpe/a YUCIICHHBIX BEIYUCICHHUMN ISl PEIICHHUSI CHCTEM YPaBHEHHI, pacuéTra KHHEMATHKH U
nocrpoenus rpadukos. https://octave.org/.

6.3.1.3|Python ¢ NumPy, SciPy, SymPy u Matplotlib — unciaeHHOe HHTErpHpOBaHHE, CHMBOJIbHBIE TPOBEPKH MPOU3BOHBIX
MHTErpasioB, Busyanusanus. https://docs.scipy.org/doc/scipy/ ; https://www.sympy.org/ .

6.3.1.4|LibreOffice Writer u Calc — odopmienue pacuéros, Tabiui, rpadpukoB u otuéToB. https://www.libreoffice.org/.

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM U MPOrPaMMHOIO o0ecmeyeHunst

6.3.2.1|IIpodeccronanbHbie 0a3bl JaHHBIX

6.3.2.2|Math-Net.Ru — monck Hay4HBIX yOJIMKAIMI [0 MaTeMaTHKE H MEXaHUKe, BKII0Uas apXUBbI TPOMUIBHBIX KypHaIOB. https://
www.mathnet.ru/.

6.3.2.3|eLIBRARY.RU — nouck Hay4HbIX cTaTeil 1 OuOIrorpaduueckux CBeISHUH 0 TEOPETHYECKON U MPHUKIIaJHON MEXaHUKeE.
https://www.elibrary.ru/ .

6.3.2.4|arXiv, paszgen Classical Physics — JomoIHATEIbHBIE HCCIEIOBATEIECKHE MaTEPHABI IO KIIACCUYECKOH MEXaHHKE; TIPETPUHTHI
TpeOyIOT CaMOCTOSITEIEHOW OLICHKH W HE 3aMeHSI0T yueOHUK. https://arxiv.org/archive/physics.

6.3.2.5|ndopmarnmonHblie cripaBOYHbIE CUCTEMBI

6.3.2.6|NIST Digital Library of Mathematical Functions — cripaBo4HbIe CBeIeHHSI 0 MAaTEMAaTHIECKUX (DYHKIHUAX U METOAX,
MIPUMEHSIEMBIX B aHAIUTHYECKUX M YUCICHHBIX pacuérax. https://dImf.nist.gov/ .

6.3.2.7|O¢unnansaas nokymenraius MATLAB — cnpaBouHble MaTepHaibl IO YUCICHHBIM PEIlaTes M U X HacTpolike. https://
www.mathworks.com/help/matlab/ [2].

6.3.2.8|Odunnanpuas nokymeHramums SciPy u SymPy — cripaBoYHbIe MaTepHAIIBI 10 HHTETPUPOBAHUIO YPABHEHUH JBHKCHUS U
CHUMBOJIBHBIM TIpeoOpazoBanusiM. https://docs.scipy.org/doc/scipy/ ; https://docs.sympy.org/ .

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCIIUITJIMHBI (MOAY JIST)

8. METOAUYECKHUE YKA3ZAHUSA JJI OBYYAIOIIIUXCA 110 OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

1 IloaroroBka u padora ¢ JIEKUUIMU
Ilepen 3aHATHEM IPOCMOTPUTE COOTBETCTBYIOLIYIO TEMY, BBIIUIINTE HOBbIE 0003HAYEHNSI U IOBTOPUTE HEOOXOAUMBIE OIEPALIUHU C




BEKTOPaMH, IIPOM3BOIHBIMU M MHTETpaaMi. B KOHCTIEKTe oTAeNsiTe pu3ndecKre NPEeaIooKEeHIS OT MAaTEMaTHIECKHX
npeoOpazoBanuil. [l KaXI0T0 3aKOHA 3aIMCBIBARTE CUCTEMY OTCUETA U YCIIOBHSI IPUMEHUMOCTH; PSAIOM ¢ (OPMYJIOH MOKa3bIBaiTe
CMBICT BEJINYHMH U €AUHUIIBL.

ITocne nexunu cocTaBbTe KOPOTKHIA OTBET Ha CBSI3aHHBIE KOHTPOJIbHBIE BOIPOCHI. Ecii BEIBO/ HE MMOHATEH, BOCCTAHOBHUTE €T0 Ha
MPOCTOM CIIydae: OJIHa CHJIa, OJIHAa MaTepUalibHas TOYKa, OJIMH MOMEHT WJIM JABHXEHUE C TOCTOSHHBIM YCKOPEHUEM. BhIsBIICHHbIE
3aTpyAHEHHsI 0pOPMHUTE B KOHKPETHBIH BOIPOC K MPEToAaBaTelIio.

2 HOCHG}IOBaTeHLHOCTL penienus 3aga4

. [IpounTaiite ycnoBue; BbIJEIUTE HICKOMBIE BEJIMUUHBI, JAHHBIE M OrpaHudeHus. [IpuBenTe BeIMYMHBI K COINIACOBAaHHOM
cucTeMe eUHHUIL.

. Bribepute Teno iy CHCTEMY TeJl, H300pa3uTe CBSI3H U ACHCTBYIOMHE CHIIBL. {JIsl CHCTEMBI TOKa3bIBaliTe BHYTPEHHHE CHIIBI
TOJIBKO IIPY pa3/ieJICHUH Ha OTAEIbHbIE Tela.

. 3anaiiTe OCH U HOJIOXKUTENbHBIE HAIIPABJICHHS BPAILLEHNs; 000CHYHTE HEOOXOIUMbIE YIIPOIICHUS.

. 3anumumTe ypaBHeHUs B cuMBoJIax. CONOCTaBbTE YMCIIO HE3aBHCUMBIX YPAaBHEHUH C YHCIIOM HEM3BECTHBIX; J00aBbTE
KWHEMaTU4ECKUE CBS3H.

. HaiiguTe pemienre 1 TOJIBKO 3aTeM MojcTaBbTe Ynucna. OOBSICHUTE OTPHLATENIbHBIE 3HAYSHHUS PEAKIMH OTHOCUTEIHEHO
BBIOpaHHBIX HAIPaBICHUI.

. BrimoHuTE HE3aBHCUMYIO ITPOBEPKY: IPYroe ypaBHEHHE MOMEHTOB, SHEPTeTHUECKHH OaaHc, pa3MepHOCTH HIH

npenaenbHbii ciaydaid. ChopMmynupyiite pusndeckuii BHIBOI.

3 OcoOeHHOCTH pa3/ieNioB Kypca

B craruke HaunHalTE CO CXEMBI 0CBOOOXKAEHHOTO Tena. PaBHOIEHCTBYIOIIY IO pacIipeeIéHHOM Harpy3Ky NpUKIajpBaiiTe B €€
COOCTBEHHOM LICHTpE, a HE aBTOMAaTUYECKU B cepeuHe Oanku. [Ipu TpeHnu mokos cCHavyajia HaXoAUTe HEe0OXOIUMYIO CHITY U3
paBHOBECHS, 3aTEM MPOBEPANTE HEPABEHCTBO; PaBEHCTBO N OTHOCHUTCS K IPEIEIHHOMY COCTOSHHUIO.

B kuHematuke paziandaiTe myTh, epeMelieHne 1 KoopaAuHaTy. [Ipu miockoM ABMKEHHH MTPOBEPSIATE CKOPOCTH BEIOPAHHOTO TTOJTIOCA;
MTHOBEHHBIH IIEHTP CKOPOCTEH YIpOoIIaeT CKOPOCTH, HO HEe 3aMeHsIeT (OPMYITy YCKOpEHHH. B CII0)KHOM IBIDKEHUH OTIpeIeIITiTe
TIEPEHOCHBIE XapaKTEPUCTUKU B TEKYILEM I10JIOKEHUH TOYKU U OTJIEJIbHO IIPOBEPSITE HAallpaBIeHHUE KOPHUOJIHCOBA YCKOPEHNUS.

B nuHamuKe cHauana BIOMpaiTe MeTO: ypaBHeHHs HbIOTOHA /1S peakiuii ¥ yCKOPEHHit, TEOpEMbI UMITYJIbCa Il CKOPOCTEH 3a
MHTEpBaJl BDEMEHH, SHEPTHUIO /ISl CBA3H CKOPOCTEH ¢ MepeMeIIeHUsIMU. Y YUThIBAHTE WHEPIIMIO MACCUBHBIX 0JI0KOB U Oapabanos. [Tpu
KaueHUH HaXOJUTE TPEHHUE U3 YPAaBHEHUH U JIMIIb 3aTEM IIPOBEPSNUTE TOCTATOYHOCTh CLEIUIeHUs. Bo3MoXHBIE IepeMeleHns 3a1aBaiite
npu GUKCUPOBAHHOM BPEMEHH M COTJIACOBAHHO CO BCEMU CBS3SIMU.

4 KoMIproTepHBIC PacU€ThI U CaMOCTOATEbHAs PaboTa

Jlo 3amycka nporpamMMsbl BBITUIIMTE MOJEb U HaYaJIbHbIE YCIOBUSA. XPAHUTE apaMeTPhl OTAEIBHO OT BBIYMCIUTEIBHOTO alrOPUTMA,
MOJNUCHIBaliTe OcH rpadukoB U eanHMIBI. CHaYaia mpoBephTe NPOrpaMMy Ha cIydae ¢ H3BECTHBIM pelIeHHeM. 3aTeM IMOBTOPHTE
pacuér ¢ OoJiee CTPOTMMH JOIYCKaMHU MJTM MEHBIIUM LIaroM M CPaBHUTE PE3YJIbTAThl HA OMHAKOBBIX MOMEHTaX BPEMEHH.

B oruér BKIIIOYAlTE TOCTAHOBKY, CUCTEMY YpaBHEHHMH, TApaMeTPhI, alTOPUTM, TpaduKu U mpoBepky. CoXpaHUTe UCXOAHBII KOJI, BEPCHH
UCIIOJIb30BAHHBIX MTAKETOB U HACTpOIKH pemarens. CooOlLieHre NporpaMmbl 00 YCIIEITHOM 3aBEPIICHUH HE MOATBEPXKAAeT (PU3NIECKYIO
KOPPEKTHOCTb MoJiey. [Ipu npuBieueHNN BHEITHUX NIPUMEPOB yYKa3bIBalTe HCTOUHHUK U OOBSICHANTE BHECEHHbBIE U3MEHEHHS.
CamocrosrensHyto paboTy BeinosinsaiTe o temam CP 1-CP 17 nocne cooTBeTcTBYIOMNX JeKuuil. YacTh BpeMeHH OTBEAMTE Ha
penieHue 0e3 MoICKa30K, 3aTeM CPaBHUTE PE3YNIBTAT C ATAIOHOM H HCIPaBbTe MPUIMHY OIIHOKK. Ha KOHCYIBTallNIO NPUHOCUTE
COOCTBEHHYIO IOIBITKY PEIIEHHUS ¢ OTMEYEHHBIM MECTOM 3aTPYAHECHHUS.

5 TloaroroBka K aTTecTalliu

Jns 3a4éTa MOBTOPUTE CTATHKY ¥ KHHEMATHKY IIepBOTO ceMecTpa, pemure T1-T6 6e3 oOpasma 1 00bICHNTE KaXabli mrar. s
9K3aMeHa 100aBbTe CI0KHOE IBIKEHNE U TUHAMHKY, mpopaboTaiite T7-T12 u Bonpocst B18-B36, coxpaHss TOTOBHOCT OTBETHTH T10
(yHIaMEHTaJIbHBIM TEMaM [EPBOTo ceMecTpa. IIpoBepbTe, yMeeTe 1 Bbl BEIOPATh METOJ ULl HOBOM CXEMBI, a HE TOJIBKO
BOCIPOU3BECTH 3HAKOMYIO (popMyiy. OpUeHTUPYHTECh Ha CTPYKTYpYy OWJICTOB U KPUTEPUH




