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Ileab 0ocBOEHUS THCHUILIMHBI
OcBoeHue 0oO0ydJarOUMMHCS HE0O0XOoauMoro obbema (GyHIAaMEHTAIBHBIX 3HAHUUA O

MCXaHHNYCCKOM BBaHMOHCﬁCTBHH, PaBHOBCCHH U ABUKCHHUN MATCPUAJIBHBIX TCJI.
TGOpCTI/ILIeCKa}I MCXaHHKa SABJIICTCSA HC TOJIBKO HHCHHHHHHOﬁ, I[aIOHlCﬁ erIY6JI€HHI>I€

SHAHUA O IIPUPOAC, HO TaAKKC BOCIIMTBIBACT Y o6yqa10mnx0ﬂ TBOPYCCKHUC HABBIKK B

IMOCTPOCHNHN MATCMATHYCCKUX MOI[eHeﬁ INPpUPOJHBIX U

TCXHUYCCKUX  IIPOLECCCOB,

COJICUCTBYET BBIPAOOTKE CIIOCOOHOCTEH K JOTUYECKUM BBIBOJAM M HAYYHBIM OO0OOIIECHUSM,

HCO6XOI[I/IMI)IM AJIA PCIICHUA HpO(l)CCCI/IOHaHBHBIX 3aJ1a4.

Mecto qucuniiuHbl B cTpykrype OOII BO

N3yuenue
KOMIICTCHIIUM,

JTUCHMIIINHBI
3HAHUM,

«TeopeTqu(:Ka;{

MCXaHHKa» Tpe6yeT OCHOBHBIX

YMGHI/Iﬁ N HAaBBIKOB O6Y“I3.IOHI€I’OCSI 110 JUCHHUIIJIMHAM: -

«Marematukay, «OU3NKa.

B xoxe wu3ydeHHs TEOPETUYECKOM MEXaHUKH OOy4arolluiics MOoJydaeT 3HaHuS,

YMCHHA W HABBIKKM JIs1 YCIICIIHOI'O M3YYCHHA CICAYIOIMUX AUCHUILIWH:

TCPMOANHAMUKA U TCINNIOTCXHUKA .

«Texanueckasa

Komnerenuuu o0yuawierocsi, popMmupyembie B pe3yjibTaTe 0CBOCHUS TUCHHUILIMHBI
B nporiecce ocBoeHusi TaHHON TUCHUIUIMHBI Y CTYyJ€HTa (POPMUPYIOTCS CIEAyIOIINe

KOMIIETEHLINHN:
— YHUBEPCAIIbHBIC

KOI[ KOMIICTCHI N

HanmMeHnoBaHue KOMIETEHIIMHU

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIHN

VKE-1

Croco0eH UCcHoabp30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX
JAUCIUIIINH, HpI/IMeHSITI) METOObI
MaTeMaTHYECKOro aHaJIn3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO
Y DKCIIEPUMEHTAIBHOTO
HCCJIICAOBAHUSA B ITOCTABJICHHBIX
3aJaJax

3-1 3HaTh: OCHOBHBLIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLHUILINH,
METO/IbI MATEMATHYECKOT0 aHaIu3a 1
MOJICTTUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
VY-1 ymMeTh: UCTIONB30BATh
MaTeMaTUYECKHE METO/IbI B TEXHHYECKHUX
MPUIIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHCIIOBBIC XapaKTEPUCTHKH CITyIalHBIX
BEJIMYMH, peliaTh OCHOBHBIE 3a7]au
MaTEeMaTHYECKON CTATUCTUKHU; PEIIaTh
TUTIOBBIC PACUETHBIC 3a7a4n

B-1 BnameTs: MeTogaMu
MaTeMaTU4YeCKOro aHalln3a u
MOJICTTUPOBAHUS; METOJIAMH PEIICHHUS
3a/la4 aHaJIKM3a ¥ pacuyera XapaKTepUCTUK
(hM3HYECKUX CHCTEM, OCHOBHBIMH
npueMamMu oopaboTKu
IKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboThI ¢ MPUKIIATHBIMUA TPOTPAMMHBIMH
MIPOTyKTaAMH

— obmenpodeccuoHanbHbIE

Ko xommerenuum

HanmenoBanmne KOMIICTCHIIUHN

Nuaukatopel JOCTHKEHUST KOMITETCHITUN

OIIK-2

Crioco0€eH UCII0JIb30BaTh
MareMaTudeckue, Pu3nueckue,
(U3NKO-XUMHUECKUE,
XUMHUYCCKUEC METOABI IJIsA

3-OI1K-2 3HaTh: MaTEMaTHYECKIE METOIBI
(hbU3UIECKUX, XUMUUECKHUX SBJICHHH,
OCHOBHBIX 3aKOHOB ()M3UKH U XUMHHU U
MIPUMEHSTH UX B MpodecCHOHaTbHON




pelIeHus 3a/1a4

JCATCIIBHOCTH

npodeccroHanbHOM

IPOAYKIINH

nearenbHocTH Y-OIIK-2 ymeTs: pemarth
MaTeMaTHdeckue, pusnueckue, GU3NKO-
XUMHUYECKHE U XUMUYECKHUE 3a7auu JJIs
00paboTKH, aHAIM3a U CUCTEMAaTHU3AINH
JAHHBIX TEXHOJOTUYECKOIO Mpoliecca
B-OIIK-2 BinageTh: MaTeMaTUYCCKUMU,
(buznyecKkuMu, PU3NKO-XUMUIECKUMH,
XUMHYECKHUMH METOJIaMHU PEIICHUS 3a71a4
JUISL OIIPEICIICHHUS TTOCIEA0BATEIbHOCTH
MIPOBEICHUS aHATIN30B (PHU3HKO-
XUMHUYECKHUX XapaKTEPUCTUK ChIPbS,
BCIIOMOTATENIbHBIX MaTEPUAIOB U TOTOBOX

?.az:atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUA ITUCHHUIIINHBI

nesarenbHocTH (B16)

Uit popMHUpoBaHUs
WHXEHEPHOT'0 MBIIIJICHUS U
WHXEHEPHOU KYyJbTYpHI 32
CYET NIPAKTUYECKUX
CTYJIEHYECKHUX UCCIIEOBAaHUMN
COBPEMEHHBIX
IIPOU3BOJICTBEHHBIX CUCTEM;
MIPOEKTHOM eI TETbHOCTH
CTYACHTOB I10 pa3paboTKe U
ONTUMHU3ALUU
TEXHOJIOTHYECKUX CHCTEM,
CBSI3aHHOM C pELICHNEM
peanbHBIX
IIPOM3BOJICTBEHHBIX 3aa4;
IIPOXOXKICHUS UEPE3
Pa3HOO0Opa3HbIE UTPOBBIE,
TBOpYECKHE, (PeCTUBAIbHbIC
dbopmbl, TpeOyrolre aHaIu3a
CJI0’KHOTO OOBEKTA,
MIOCTAaHOBKH OTHOCUTEIBHO
HEro Mpeodpa3oBaTeIbHbIX
3aJa4 JUIsl UX ONTUMAJIbHOTO
pEIIEHUS.

Hcnoan3oBanue Bosieuenne B

Hanpasiienue Co3nanue ycjoBuii, BOCIIMTATEJILHOIO Pa3HOILIAHOBYIO
/menn o0ecmeuYnBaIOIINX NMOTEeHINAJIA y4eOH O BHeY4eOHYI0
JUCIHININHBI JeATeJIbHOCTh

[Ipodeccuona | - hopmupoBaHue Hcnons3oBanne 1.Opranuzanus Hay4HO-
JIbBHOC N Ky.HI)TypBI BOCIIUTATCJIBHOT O HpaKTI/ILIeCKI/IX
TPYIOBOE HCCIEN0BATENLCKON U MOTeHIHANa JUCIIUILINH KOH(EpeHIIHA 1 BCTPeY C
BOCIIUTAHUC I/IH)KGH@I)HOﬁ HpO(I)eCCI/IOHaJII)HOI‘O MOIIYJUI BGIIYIIII/IMI/I ClieuquaJincramMmu

MpeanpusATHI roposia U
BETEpaHAMU aTOMHOMU
OTpaciu.

2. Opranuzanus u
MIPOBEJICHUE MPEAMETHBIX
OJIUMITUA/] U YYACTHE B
KOHKYpcax

PO eCCHOHAIIBHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIx
aKIHUAX CTYJACHUYECKUX
CTPOUTEILHBIX OTPSIOB

CTpykTypa u cojep:kaHue Y4eOHOU TUCUMILTHHBI

JucnuniamHa mpenojaercs cryleHTaM B 3-em cemectpe.. OOmas Tpymao0eMKOCTb
JTHUCIUIIIINHGBI COCTaBIIseT 4 3a4eTHBIX eauHuIbl, 144 ak. Jacos.




Kanenaapublid miian
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1 1 CTATUKA 20 - |-|-12 YOl 20
OCHOBHBIE MTOHATHS U aKCHOMBI
CTaTHKHU.
2 | Cucrema CXOISIINXCS CHIL. 6 |05]-|-1556
3 |Teopwus map cui. 4 105|-1-135
4  |[IpuBeneHUE CUCTEMBI CHII KIICHTPY. 4 105(-1-1(35
Y CII0BHSI pABHOBECHSI.
5 |IInockas cucreMa CHIL. 7105|-1|2145
6 |Tpenue. 3| -1-|-13
7 |llpocTpaHcTBEeHHas cucTeMa CUJL. 70 - 1-]1-17
8 |LleHTp TsKECTH. 4 | - |-|-14
2 9 KUHEMATHUKA 611 |-]12|3 YO2 20
Kunemaruka Touku.
10 |[Ipocteiimme nBwxenus TBeppororena. 6 | 1 |- | - | 4
11 |[Inockoe IBMKEHUE TBEPAOTO TeTIA. 712 |-12]3
12 |Cdepuueckoe nBuxenue TBepaororena.l 3 | - |- | - | 3
JIBr>xeHne cBOOOTHOTO TBEPJOTO Tela.
13 |CioxxHOe OBUKEHUE TOUKH. 7 - - -1 7
14 |CrnoxxHoe TBMKEHHE TBEPJIOTO TElIa. 6| -1|-]-16
3 15 JUHAMUKA 20 - |-|-12 Y03 20
BBenenne B quHaMUKY. 3aKOHBI
JTIMHAMUKH.
16 |duddepeHumanpaple  ypaBHEHHUS 611 |-]12|3
JIBMKEHUS] CBOOOTHOM TOUKHU.
17 |HecBoOomHOE M OTHOCUTEIBLHOE 6| -1|-|-16
JIBHDKCHUS TOUKH.
18 |[IpsimonuHeliHble KOJe0aHUATOUKH. 7 - |-1-17
19 |BBenenwe B AMHAMUKY MeXaHW4yeckou| 6 | - |- | - | 6
cucreMbl.]'eomeTpust Macc.
20 |Teopema o IBMKEHUH IIEHTPA MacC 2 - |-1-12
CHCTEMBI.
21 |Teopembl 00 wu3MeHeHun kKommuectBa| 4 | 1 | -| - | 4
IBIKCHUSI MaTepPHAIbHOW TOYKH |
CHCTEMBI.
22 |Teopembr 00 w3mMeHenun wmomenrtal 4 | 1 |-| - | 3
KOJIMYECTBA JIBWKCHHUSI MaTepHaIbHOM
TOYKM © KHHETHYECKOTO MOMEHTa
MEXaHUYECKOH CUCTEMBI.
23 |Teopema 00 u3meHeHuH kuHeTHuecko | 7 | 1 |- | 2 | 4
SHEPTHH.
24 |[TpuitoskeHUe OOIINX TEOPEM K 6| -|-]-16

JTMHAMUKE TBEPJIOTO Tea.




25 |[Mpunnun danam6epa. Meron 2 - -1 -12
KAHETOCTATUKU.

26 |DnemeHTapHas Teopus yaapa. 2| - |- -2

27 |IIpyHIMTT BO3MOXHBIX TIEPEMEIIICHUM. 7 - - -1 7

28 |OO1mee ypaBHEHHE JUHAMUKH. 2 | - |-]-12

29 |quddepennmranbapie ypaBHeHusi| 7 | - |- | - | 7
NBIOKEHUSA CHUCTEMBI B OOOOIIEHHBIX
KOOpJIUHATAX.

30 |Maseie KoyieOaHUA CHUCTEMBI OKOJIO| 2 - - -12
MTOJIOKCHHSI YCTONYMBOTOPABHOBECHS.

DK3aMeH

40

HUTOI'O|144| 10 | - |10 (124

100

Copep:kanue JIEKIIHOHHOTO Kypca

Tema geknumn. BOl'[pOCI)I, OTpaﬁaTbIBaeMbIe Ha JCKIUHU

Bcero
JacoB

YyeoHo-
METOANYeCcKoe
of0ecreuenue

Cucrema cxoasmmxcsi cui. ['eomerpuyeckuii ¥ aHAIMTUYECKUM CIIOCOOBI
cinoxenus cuil. llonstue cucremsl cxoxasmuxcsa cui. llpuBenenune cuctemsl
CXOASUIMXCSA CWJI K pPaBHOJACHCTBYIOIIECH. YCJIOBHS PABHOBECHS CHUCTEMBI
cxonamuxcsi cuil. CTaTUYECKU ONPENICSICHHbIE U CTaTUYECKU HEOIPEeIICHHbIE
3a1aun. TeopeMa 0 paBHOBECUM TPEX HENAPAJUIEIBbHBIX CHIL

0,5

1,2,3,6

Teopuss map cumia. CroxeHue [ByX MapauieNbHbIX cHUl (TIpUBEIECHUE K
paBHozelcTBytomie). [lapa cuin. MomeHT napsl (kak BEeKTOp). MOMEHT CHJIBI
OTHOCHTEJIBHO LIEHTpa (Kak BEKTOp). B3aMOCBsI3p MOMEHTA Mapbl 1 MOMEHTOB
CHJI IIapbl OTHOCUTENBHO NMPOU3BOJILHON TOUKU. TeopeMbl 00 IKBUBaJIEHTHOCTHU
U CIIOKEHUU Tap U uX cielncTBus. [IpuBeneHue npons3BoJbHON CUCTEMBI Map K
IIPOCTEUIIEMY BUAY. Y CIIOBUSI PABHOBECUSI CUCTEMBI Map.

0,5

1,2,3,6

IlpuBenenue cucremMbl CHJI K LEHTPY. Yc/JI0BUSA paBHOBecus. Jlemma o
[apaJuIeJIbHOM IepeHoce cuibl. lIoHATHE TIIaBHOrO BEKTOpa W TJIaBHOTO
MOMeHTa cuctembl cwil. OcCHOBHas Teopema cratuku (teopema IlyaHco o
IPUBEICHUN IPOU3BOJBHOM CHCTEMBI CHWJI K JaHHOMY ILEHTpYy). YacTHble
ClIy4au IIPUBEIECHUS CUCTEMBI

Cui. YCIIOBUS PaBHOBECHs NPOM3BOJBHOM cUCTEMBI cuil. TeopemaBapnHboHA)
0 MOMEHTE PaBHOICHCTBYIOLICH.

0,5

1,2,3,6

Ilnockasi cucrema cui. MOMEHT CHJIBI OTHOCHTEIBHO TOYKM (Kak
anreOpanyeckas BeauunHa). MoMeHT mapbl (Kak anreOpandeckas BEIHMYUHA).
[IpuBeneHne IUIOCKOM CHUCTEMBI CHJI K MPOCTEUIIEMY BHAY. Y CIOBHUSA
paBHOBECHsI INIOCKOM CHCTEMBI CHJI. YPAaBHEHHUS PaBHOBECHUS IMPOM3BOJIBHOMN
MJIOCKOUW cucTeMBbl cuil (Tpu (hopmbl). CTAaTHUECKH ONPEISITUMbIC U CTATHYECKU
HEOIPEACIUMBIE CUCTEMBI TEJ. Y CIOBUS PAaBHOBECUS phluara. Y CTOMUMBOCTD
TeJa P OMPOKHUIbIBAHUM, KO (PUIIMEHT yCTOMUNBOCTH.

0,5

1,2,3,6

Kunemaruka touku. Ilpenmer m 3amaum kuHematuku. CriocoObl 3amaHUs
nBUKeHUs] TOUkH. CKOpPOCTh M YCKOpEHHE TOYKH MpPH BEKTOPHOM CIIOCOOE
3ajanus aBwkeHus. ['omorpad cxopoctu Touku. CKOPOCTh M YCKOPEHUE TOYKU
IPU KOOPJAWHATHOM CIIOCO0€ 3a/laHus TBUKECHHUS (B IEKAPTOBBIX KOOPIMHATAX ).
EcTecTBEHHBIN TpPEXTPaHHUK, E€CTECTBEHHBIE KOOpAMHATHBIE OCH. LleHTp u
paauyc KpUBH3HBI TpaeKTopuu. CKOpPOCTb U YCKOPEHHE TOUKH IIpH
€CTECTBECHHOM CIToco0€ 3aJJaHus IBYDKEHUS.

1,2,3,6

IIpocreiime aBUKeHMs TBepaoro Ttesaa. llocTtynmarenpbHOoe [BUXKEHHE

TBEpPAOro Tena. TeopemMa O TMOCTYNATEIbHOM JABWKCHUU. Y PABHEHHUS

1,2,3,6




MOCTYNAaTEeIbHOTO JIBWKEHHUS TBEpPAOro Tena. BpamjatenbHoe OBUXKEHHE
TBEpJIOTO TeJa BOKPYr HEMOJBMXKHOM OCH. YpaBHEHHE BpaliaTeJIbHOTO
JNBUKEHHUS] Teja. YTIJIoBas CKOPOCTh M YIJIOBOE YCKOpeHHe Tena (Kak
anreOpanyeckre BenMYUHBI). CKOPOCTh M YCKOpEHHE TOYKH TBEPAOTO Tena,
BPAILIAIOILIETOCs BOKPYT HEIMOJBIKHOM OCH. BekTopwl yrioBoi CKOpPOCTH H
YIJIOBOI'O YCKOpEHUsl Tejla. BeKTOpHblE BBIpaXKEHUS OKPYXKHOW CKOPOCTH,
BpAIllaTEIbHOTO U [IEHTPOCTPEMHUTENILHOTO YCKOPEHHUIA.

I1nockoe nBMAEHHE TBEPAOIO Tea.

CBoOiiCTBa TUIOCKOTO JIBMDKCHHS. YPaBHEHHS ABWKCHHUS IUIOCKOW (QUTYPBHI.
PaznoxxeHne miIOCKOro ABM)KEHHS Ha IOCTYNATEIbHOE ABW)KEHHE BMECTE C
MOJIFOCOM U BpallleHue BOKpYT mnosoca. Teopema o CKOpOCTSIX TOYEK IIIOCKOM
¢uryper u e€ cuencTBus. MrHoBeHHBIH HEHTp ckopocteil. CrocoOs
HAXO0XJICHHUs MTHOBEHHOT'O LIEHTpa CKopocTeil. Onpenenenrne CKOpoCcTel ToueK
TUTOCKON (PUTYPHI ¢ TTOMOIIBI0O MICHOBEHHOTO IIeHTpa ckopocteil. Teopema 00
YCKOpPEHUSIX TO4YeK IMJIOoCKoW ¢urypel. [loHSITHE O MrHOBEHHOM LIEHTpE
YCKOPEHUH.

1,2,3,6

Auddepennuaibaple  ypaBHeHUSI  JIBH/KeHHUSI  CBOOOJHOM  TOYKH.
Juddepennnanpaple ypaBHEHHs JIBUKCHUS MaTepHAIbHOW TOYKH. Pemenue
NIEpPBOM 3alay JMHAMUKH TOYKH. PelieHue BTOpOW 3alayuv IMHAMUKHA TOYKH
OpU  HPSIMOJMHEHMHOM JIBM)KEHUU (Cioy4yau: TIIOCTOSIHHOM CHJIBI,  CHJIBI,
3aBUCSIIEH OT CKOPOCTH; CHJIbI, 3aBUCAILICH OT IIOJIOKEHHUSI TOYKH; CHIIBI,
3aBUCsIIEN OT BpeMeHHU). EcTecTBeHHblEe ypaBHEHUS JBUKEHUSI MaTepUaIbHOMN
TOYKM. PemieHne BTOpOHM 3ajayv AMHAMMKH IIPU KPUBOJUHEHHOM JBHKCHHUU
TOYKHU.

1,2,3,6

TeopemMbl 00 H3MEHEHMH KOJIHYECTBA JABHKCHHA MaTEePHAIbHONTOYKH H
CHCTEMBI.

KonuuecTBonBUKEHUAMATEPUATBbHOUTOUKH. DJIEMEHTAPHBII UMITYJIBC CUJIBL.
NMiynbe nocTosSHHOM 1 epeMeHHOo cuiibl. Teopema 00 umimynbce
paBHOAeHcTBYIOLIEeH. TeopemMa 00 M3MEHEHUH KOJIMYECTBA ABUXKEHHS TOUKU B
muddepeHIManbHON 1 KOHEeUHOH Gopmax. KonnyecTBo ABMKEHUS
MeXaHU4ecKoi crucrteMbl. TeopeMa 00 MU3MEHEHUH KOJIMYECTBA JBHXKEHUS
MEXaHUYECKOM cucTeMbl B AU pepeHInanbHON U KOHEYHOU popmax.
Cnencrus.

1,2,3,6

Teopembl 00 U3MEeHEHHUN MOMEHTA KOJHMYECTBA ABHKEHHS] MaTepHAIbHOM
TOYKHU U KHHETHYECKOI0 MOMEHTA MEXaHUYECKOM CUCTEMBI.

MOMEHT KOJIMYECTBA JIBUKEHUSI MATEPUAIBHOM TOYKW OTHOCHUTEIIBHO IIEHTPA U
OTHOCUTENBbHO ocu. Teopema 00 M3MEHEHHWU MOMEHTAa KOJIMYECTBA ABM)KCHUS
MaTepUAIbHOM TOYKW. KHHETHYECKMH MOMEHT MEXAHUYECKOM CHCTEMBI
OTHOCUTENIbHO IIeHTpa M OTHOCHTENhHO ocu. Teopema 00 UW3MEHEHHH
KHHETHYECKOTO MOMEHTA MEXaHNUeCKOU cucTeMbl. CIIe/ICTBUA.

1,2,3,6

Teopema 00 H3MEHEHNH KHHETHYECKOM JHEPIrum.

Teopemuueckue sonpocbi.

PabGora mocrostHHOM cunbel. Pabota mepemenHoit cumbl. Teopema o paboTte
paBHOJelcTBYIOmEeH. PaboTa cubl Tshkectu. Pabora cunel ynpyroctu. Padota
MOCTOSIHHOW cmiibl TpeHus. MourHocTth. Koadduiment mnonesHoro neictBusi.
Kunernyeckass »Heprusi MarepuainbHoil Touku. Teopema 00 U3MEHEHHH

KUHETHYECKOW PHEPTUHU TOUKH B AH(depeHnnanbHoi 1 KOHEYHOH opMax.

1,2,3,6

IlepeyeHb NPAKTHYECKUX 3AHATHH

HanmenoBanmue 3ansitusi. Bonpocel, orpadareiBaeMble HA 3aHATHH.

Bcero
4acoB

YuebHo-
METOANYEeCKoe
odecreyeHHe

ILnockast cucrema cui. PaBHOoBecue pblyara. MOMEHT CHIIBI OTHOCHTEIBHO
Touku. OmpenesneHue peakuuidi Omop TBEPAOro Tejla, HaXOAALEerocs IoJ

JICHCTBUEM IIPOM3BOJILHOM IUIOCKOM cHCTeMbl cwil. Teopema BapuHboHa.

4,5,7,8




Ompenenenue peakiyii Omop ¥ BHYTPEHHUX PEAKIMA CHCTEM Tell (COCTaBHBIX
KOHCTPYKLHUH).

Kunemarnka touku. OnpenenceHue TPAeKTOPUHM, CKOPOCTH M YCKOPEHUS
TOYKHM [0 3a/JlaHHBIM ypaBHEHUsAM €€ nBuxkeHHs. OnpeleneHue CKOpOCTH U
YCKOPEHHUs TOUKH IPU €CTECTBEHHOM CII0c00€ 3a1aHus €€ IBUKEHUS.

4,5,7,8

IInockoe nBu:keHHe TBepaoro Ttejaa. OnpeneneHUe CKOPOCTEH TOYEK
TBEPAOIO TeJla IPU IJIOCKOM ABMXKEHHU. OmpeesieHue YriioBOil CKOPOCTH.
MrHoOBEeHHBIN LEHTP CKopocTed. OmnpenesieHue YCKOPEHHH TOYEK TBEPJIOro
TeJa MPH MIOCKOM JBMKeHUU. OrpesiesieHne YriIOBOTO YCKOPEHHUS.

4,5,7,8

IIpsamass u oOparHas 3agauM AMHAMMKHM To4kH. OrnpeneneHue cuil 1o
3aJlaHHOMY  JIBIDKeHHIo.  OmpejenieHHe  mapameTpoB — MPSMOJIMHEHHOTO
JBIKEHUS TOYKHM IO 3aJIaHHBIM CHiIaM (TIpU MTOCTOSTHHOM CHUJIEe;, TIPH CHIIC,
3aBHCHIHCﬁ TOJIBKO OT BpeMeHI/I; HpI/I CHIIC, 33,BPICHH.[€I>'I TOJIBKO OT ITOJIOXKCHUS
TOYKH; TIPH CHJIC, 3aBUCAIICH TOJBKO OT BpeMeHH). OnpenenecHue mapaMmeTpoB
KpHBOHHHeﬁHOFO ABUXXCHHUA TOYKHU 110 3aJaHHBIM CHUJIAM.

4,5,7,8

Teopema 00 HM3MeHeHUM KHHETHYeCKOW »JHepruu. Bpruucienue
KHUHETUYECKOU OHCPTMU MATCPHUAIBbHBIX TCJI B PA3JIMYHBIX CIIydadX ABHUKXCHUA.
Brbruncnenne KHHETUYECKOW SHEPruuM MeXaHWuYecKux cucteMm. llpumenenue
TCOPCMbI 00 M3MEHEHNH KUHETHUYECKOH OHCPIrUr K HCCJICAOBAHUIO JIBUKCHUA
MaTepUaIbHBIX TeJl U MEXaHUYECKUX CHUCTEM.

4,5,7,8

IlepedeHns 1a00paTOPHBIX PadoOT - He MPEIYCMOTPEHBI Y4eOHbIM IIJIAHOM
3agaHus 11 CAMOCTOATEILHON PadoThI CTYICHTOB

Beero Yu4eOHo-
Bonpochl 1J1s1 caMOCTOATEIBLHOT0 U3YUeHHs (3a7aHus) MeTOoAnYecKoe
HACOB | hGecneuenne
1 2 3
Pa3nean 1. CTATHKA 2 1,2,3,6
OcHOBHbIE MOHATHA U AKCHOMBI CTATHKH.
Teopemuueckue 6onpocbi.
[Ipenmer cratuku. OCHOBHBIC TOHATHSA CTATUKU. OCHOBHBIE 3a/1a4MCTATUKH.
Axkcrombl ctaTUKU. OCHOBHBIE BUJIbI CBSI3€H.
CucreMa cxoasiuxcs CHJI. 55 1,2,3,6
Teopemuueckue 8onpochwi. 4,5,7,8
[ToHATHe cucTeMbl cXonAIIuXcs cuil. PaBHOJEHCTBYOIAs CXOAIMXCSA CHIL.
I'eomerpuuecknmii " anreOpanvecKuit croco0 onpeeeHus
paBHOACHUCTBYIOLIEH. YCIOBUS pPaBHOBECHsS CHCTEMBbl CXOJSIIUXCA CHUIT B
anredbpanveckoid U reomerpuueckoi dopmax. Teopema O paBHOBECHHM Tpex
HernapaJeNbHbIX CHIL.
Pewenue 3a0au.
PaBHOBecue TBepHABIX Ted MOJ JEHCTBHEM IUIOCKOM CHCTEMBI CXOISIUXCS
cun. OmpeneneHre OIMOPHBIX peakiuid. Pacder miockoil ¢epMbl METOIOM
BbIpe3aHUsl  y370B. PaBHOBecme  TBepAbIX Tel  MOA  JCHCTBUEM
MIPOCTPAHCTBEHHOMN CUCTEMBI CXOJISIINXCS CUIIL.
Teopust map cuu. 35 1,2,3,6
Teopemuueckue onpochi.
CrnoxeHue IByX mapajiesIbHbIX cuil (IPUBEACHNE K PaBHOJICHCTBYIOIIEH ).
[Tapa cun. MomeHT napsl (kak BEKTOp). MOMEHT CHJIbI OTHOCUTENIBHO IIEHTpa
(kaxk BeKTOp). B3aumMocBs3b MOMEHTA Mapbl © MOMEHTOB CHJI Maphbl
OTHOCHUTEIIbHO MPOU3BOJILHOM TOUKHU. TeopeMbl 00 SKBUBAJIEHTHOCTH U
CJIO’KEHUH Tap U UX clieAcTBUs. [IpuBeieHne Mponu3BOIbHOM CUCTEMBI Map K
IIpOCTEUIIEMY BUAY. Y CJIOBUSI PAaBHOBECHUS CHCTEMBI IIap.
IIpuBenenne cucTeMbl CHJI K HEHTPY. Y CI0BHSI PABHOBECHS. 35 1,2,3,6

Teopemuqecmte 60NnpocyHl.




Jlemma o mapamienbHOM nepeHoce cuiibl. [loHsiTHe rimaBHOrO BeKTOpa U
IJIaBHOT'O MOMEHTA CUCTEMEI cuil. OCHOBHAS TCOpEMa CTATUKU (TCOpCMa
[TyaHnco o mpuBeneHNN TPOU3BOIBHON CUCTEMBI CHII K JAHHOMY LIEHTPY).
YacTtubie CJlydau MpuUBCACHHUA CUCTCMbI CHJI. YcnoBus paBHOBECHUA
MPOU3BOJILHON cucTeMbl cuil. Teopema BapunboHa o MoMeHTe
PaBHOJCHCTBYIOIIEH.

ILitockas cucrema cuL.

Teopemuueckue 6onpochwi.

MOMEHT CHJIBI OTHOCUTEIBHO TOUKH (Kak anredpanyeckas BeauunHa). MoMeHT
napsl (kak anreOpandeckas BennuuHa). [I[puBeieHne miockoil CHCTeMbI CHIT K
IpocTenIIeMy BUAY. Y CIOBUSL PaBHOBECHUS IJIOCKOM CUCTEMBI CUJI. Y PABHEHUS
paBHOBECHS MPOU3BOJIBHON TUIOCKOM cucTeMbl cuil (Tpu Gopmbl). CTaTuuecku
ONpEJIETUMBbIE U CTATUYECKH HEOIIPEACIIUMbIE CUCTEMBI TEII. Y CIIOBUS
paBHOBECHS pbryara. Y CTOWYMBOCTb TeJa pu onpokuasiBanun. Koadduuument
YCTONYUBOCTH.

Pewenue 3aoau.

PaBHOBecue TBepAbIX TeJ MO AEUCTBUEM IIPOU3BOJIbHON MIJIOCKOM CUCTEMBbI
cuil. PaBHOBecue cucreM Tein. Onpenenenrne BHyTPEHHUX peaKiuil.
Omnpenenenue onoOpHBIX peakiuii. PacueT miockoi pepmMbl METOIOM ceueHu
(Purrepa). PaBHoBecue ppiuara. [IpoBepka ycToiUMBOCTH TBEPAOTO TEa IPU
JEHCTBUM OMPOKUIBIBAIONICH HATPY3KHU, ONpeaeNieHue ko3 duirenrta
YCTOMYUBOCTH.

4,5

1,2,3,6
4,5,7,8,9,10

Tpenne.

Teopemuueckue 60npochwi.

3aKOHBI TPEHUS CKOJIbXKEHUs. PaBHOBECHE Tea MPU HATMYUHA TPEHUS
CKOJIB)KEHUS. YTOJI TPeHUsI, KOHYC TpeHUs. PaBHOBECHE Tena MpU HATUHIHH
TpeHHsI KaueHus. PaBHOBeCHE TBEPABIX TEJ MPU HATMYMK TPSHHS THOKUX TEI.
®opmyna Dinepa.

Pewenue 3aoau.

PaBHOBecHe Tena M cHCTEeM TeJT TIPH y4eTe TPEeHUs CKOJIbKeHUs. PaBHOBeCHe
TeJa Ha HAaKJIOHHOM MIocKocTU. PaBHOBECHE IUIMHIPUYECKUX U CPEPUUECKUX
TBEPBIX TEJ MPU HATWIHH TPeHHsI KadeHUs. COMPOTHRIICHNE NIEPEKATHIBAHUIO.

1,2,3,6
4,5,7,8

IIpocTpancTBeHHast cHCTEMA CHJI.

Teopemuueckue 60npochwi.

MOMEHT cuiIbl OTHOCUTEIBHO OCH. B3aMOCBA3b MOMEHTA CUJIbI OTHOCUTEIIBHO
OCH ¥ MOMEHTa CHJIbI OTHOCUTEILHO TOUKH Ha 3TOM OCH. AHAJIUTUYECKOE
OIIpeJIeJICHUE TJIABHOI'O BEKTOPA U INIABHOTO MOMEHTA IIPOCTPAHCTBEHHON
CHUCTEMBI CWJI. Y pPaBHEHHUsI PaBHOBECHSI IPOU3BOJILHON ITPOCTPAHCTBEHHON
cucreMsl cuil. Teopema BaprHbOHa 0 MOMEHTE PaBHOAECUCTBYIOILEH
OTHOCHTEIIBHO OCH.

Pewenue 3a0au.

Omnpenenenue r1IaBHOTO BEKTOPa U TJIaBHOTO MOMEHTA CUCTEMBI CHUIL.
[IpuBeneHue cucTeMsl CUII K JaHHOMY LeHTpY. IIpuBeieHne cucTeMsl CHII K
npocreneMy Buay. PaBHoBecHe TBEPABIX TEII U CUCTEM TEJ NOJ IEUCTBUEM
MPOU3BOJIbHON MTPOCTPAHCTBEHHOM CUCTEMBI CHJl. OTpeieIeHne OMOPHBIX 1
BHYTPEHHUX peakuuii. PaBHOBECHE 4aCTUYHO 3aKPEILICHHBIX TBEPIBIX TEIl.

1,2,3,6
4,5,7,8,9,10

LeHnTp TAXKECTH.

Teopemuueckue 60npochwi.

LenTp napannenbHbIx cuil. @opMydsl Ui paanyca-BEKTOpa U KOOPANHAT
LIEHTpa NapaJuIeJIbHBIX CHII. PaBHOIEHCTBYIOMIAs CHJT TSKECTH TBEPAOIO TENA.
Lentp Tsxectu TBepaoro Tena. LleHTp TshkecTH oHOpoIHOTO Tena (00bema,
ioniaau, JuHum). LenTp Tsoxect minockoit purypsl. LieHTp TsKecT TMHUMU.
Mertoabl Hax0X/IeHN LIEHTpa TsKeCTH. HaxoxaeHne eHTPOB TSKECTH
npoctedmx Guryp. CriocoObl HAX0XKAESHUS LIEHTPOB TSHKECTU Tell
(MHTErpUpoBaHHe, CHMMETPUS, pa30OUeHne, T0NoJHEHHE (CI0Cc00

1,2,3,6
4,5,7,8,9,10




«OTPHUIATEIHHBIX» BECOB), SKCIIEPUMEHTAIBHBIN CITOC00).

Pewenue 3a0au.

OmnpeneneHne NOJI0KESHUS IIEHTPA TSHKECTH OAHOPOIHBIX TBEPABIX Tell
Pa3IUYHBIMU CIIOCO0aMHU.

Paznen 2. KHHEMATHUKA

KunemMaTnka TOYKH.

Teopemuueckue 60npochwi.

UYacTtHble cnydyau ABYKEeHUs Touku [ paduku MBUKEHHMS, TyTH, CKOPOCTH U
YCKOPEHUS TOYKH.

Pewenue 3a0au.

HccienoBanue MpsSMOJIMHEHHOTO IBHYKEHHS TOUKH. McciaenoBanue
KPUBOJIMHEHHOTO JIBHKEHUS TOYKH (ONPEIEICHUE TPACKTOPHH, CKOPOCTH U
yCKopeHus, rogorpada CKOpOCTH) MPH BEKTOPHOM, KOOPAMHATHOM H
€CTECTBEHHOM CII0C00ax 3aJaHus IBIIKEHUS TOUKH.

1,2,3,6
4,5,7,8

IIpocreiimme IBUKEHUS TBEPAOIO TeJia.

Teopemuueckue 6onpochwi.

[locTynarenpHo€ ABMKEHUE TBEPAOTO Tena. Teopema o nocTynaTeibHOM
JBIKEHUU. Y PaBHEHUS MMOCTYNATEILHOTO IBUXKEHUS TBEPJIOTO Tea.
BpaiarenbHoe 1BM>KEHHE TBEPIOTO Tela BOKPYT HEMOABUKHOM OCH.
VYpaBHeHME BpallaTeIbHOTO ABUKEHUS Tela. YTIJIOBast CKOPOCTh U yIII0BOE
yCcKOpeHue Tena (Kak anredpandeckue BenuduHbl). CKOPOCTh U YCKOPEHUE
TOYKH TBEPAOTO TEJa, BPAIIAIOIIETOCsi BOKPYT HETIOABUKHOM ocu. BekTopsl
YTJI0BOM CKOPOCTH U YIIIOBOT0 YCKOPEHHUs Tejla. BEeKTOpHBIE BbIpaKeHUs
OKPY>KHOH CKOPOCTH, BpAIIaTEIIbHOTO U LIEHTPOCTPEMHUTEIIHHOTO YCKOPEHHH.
YacTHble ci1y4yau BpallaTelbHOTO JIBMXKEHUS Tela (pPaBHOMEPHOE U
paBHOIIEpPEMEHHOE BpallleHUE).

Pewenue 3a0au.

OrnpezenieHne KHHEMAaTUYECKUX MTapaMEeTPOB MOCTYMATEIIbHOTO JIBHXKCHUS
TBepaoro tena. MccnepoBanue BpallaTeabHOTIO ABUKEHUS TBEPAOro Tella
BOKPYT HEMOABMKHOM ocu. [IpeoOpazoBanue MpOCTEHIIINX TBUKEHUM
TBepaoro tena. [lepegarounblie MEXaHU3MBI.

1,2,3,6
4,5,7,8

ILnockoe nBUKEHHE TBEPAOIO TeJa.

Teopemuueckue 60npochwi.

CBolicTBa INIOCKOTO ABM)KEHUS. Y paBHEHUS JBU)KEHUS IIJIOCKON (UTYPBHI.
Pa3noxxeHne miockoro ABMKEHUS Ha TIOCTYNATEIbHOE JBUKEHUE BMECTE C
IIOJIFOCOM M BPAILIEHHUE BOKPYT MOI0ca. TeopeMa 0 CKOPOCTAX TOYEK IIOCKON
¢burypsl u e€ cieacTBus. MrHOBEHHBIH IIeHTp ckopocTeil. CriocoOsl
HaXO0’JIEHNsI MTHOBEHHOTO IIeHTpa cKopocTel. OmnpeienieHne CKOpoCcTe ToUeK
IUIOCKOH (PUTYpHI C TIOMOIIBI0 MTHOBEHHOTO IIeHTpa ckopoctell. Teopema 00
YCKOPEHUSX TOYEK IIIOCKON (purypsl. [loHsTHE O MTHOBEHHOM LIEHTpE
yckopeHuil. CriocoOsbl orpe/ieIeHusl MTHOBEHHOTO LIEHTPpa YCKOPEHHUH TIIOCKON
buryps.

Pewenue 3aoau.

CocraBieHne ypaBHEHUH IBUKEHHUS TUIOCKON (UTYpHI B €€ IIOCKOCTH.
OrnpeneneHne CKOPOCTEN TOYEK TBEPAOTO TeJIA P IUIOCKOM JIBHKEHHH.
Omnpenenenue yrioBoi CKOpoCcTH. MIHOBEHHBIN LIEHTP CKOPOCTEN.
Onpenenenre yCKOpeHUM TOYEK TBEPAOTO Tea MPH MIOCKOM JIBUKEHHUH.
Omnpenenenue yrioBoro ycKopeHusi. MrHOBEHHBIHN LIEHTP YCKOPEHHUH.

1,2,3,6
4,5,7,8

Cdepunueckoe 1BukeHne TBEPAOIo TeJa.

Teopemuueckue 60npochwi.

VYrasl Ditnepa. YpaBHeHHs chepuyecKoro ABMKeHHUs. MrHOBEHHas OCh
BpalleHUs. Y paBHEHUE MTHOBEHHOM OCH BpalleHUs TBEPAOIO Teja MpH
chepruyecKoM JABMKEHUHU. YTIIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE Tea.
OmnpeneneHue CKOpOCTel U yCKOPEHUH ToUeK Tela Mpu chepruuecKom
nBrKeHHH. Pacnipenenenue ckopocTeil Touek Tena npu chepruieckom

1,2,3,6
4,5,7,8,9,10




nBKeHUH. [IpoeKInyu CKOPOCTH TOYKHU Tela Ha OCH JEKapTOBBIX KOOPIUHAT.
Pewenue 3aoau.

HccnenoBanue cheprudeckoro ABMKEHUs TBepAOro Tena. [IpocTpancTBeHHas
OpUEHTALIM Tella, yIibl Jiliepa.

JBu:KeHMsi CBOOOHOTO TBEPAOTO TeJia.

Teopemuueckue 6onpochi.

Paznoxenune aBukeHus CBOOOIHOTO TBEPOTO TeJia Ha MOCTYIAaTeIbHOE
JBUKEHHIE BMECTE C IMOJTIOCOM U C(hepHUeCcKOe IBIKEHUE BOKPYT MOJIIOCA.
YpaBHeHUs IBHKEHHsI CBOOOHOTO TBEpIOTO Tena. HezaBuCHMOCTh BEKTOPOB
YIII0BOM CKOPOCTH M YTIIOBOTO YCKOPEHHUsI CBOOOIHOTO Telia OT BEIOOpa
nosrroca. OnpeniesieHue CKOPOCTel U YCKOPEHHU TOYEK CBOOOTHOTO TBEPI0TO
Tena.

Pewenue 3aoau.

VYpaBHeHUs! IBUKEHUS CBOOOIHOTO TBEPAOTro Tena. OnpeneneHue CKopocTeil u
YCKOPEHHU# TOYeK CBOOOIHOTO Tea.

Ci0:xHO€ IBHKEHUE TOYKH.

Teopemuueckue 60npochi.

OTHOCHTENBHOE, IEPEHOCHOE U a0COIIOTHOE JBUKEHUS TOUKH. 3aaHNe
CIIOYKHOTO JBIDKEHHS TOUKH. Teopema o ciokeHHH ckopocTeld. Teopema o
CJIO’KEHUH ycKopeHui (Teopema Kopuroinuca), KOpHOIHCOBO YCKOPEHHE.
Cny4an OTCYTCTBUSI KOPHOIMCOBA YCKOPEHHUS.

Pewenue 3a0au.

VYpaBHeHus 1BKeHH TOUYKH. CII0KEHHE CKOPOCTEH U YCKOPEHUH TOUYKH
(cydaii mOCTYyMaTeIbHOTO IEPEHOCHOTO ABMKEHHUSI, CITydail BpaIlaTeIbHOTO
HIEPEHOCHOTO JABHKCHUS).

1,2,3,6
4,5,7,8

CJ10:kHO€ IBHKEeHHEe TBEPAOro TeJa.

Teopemuueckue 6onpocewl.

CrnoxxeHue noctynaTebHbIX ABMKeHUN. Clio)kKeHHne BpallleHui TBEPOro Tela
BOKpYT napaienbHbix ocel. [1apa Bpamenuii. CiioxeHue BpallleHHil TBEpI0ro
TeJa BOKPYT nepecekarommmxcs ocei. CokeHHne MmocTynaTeIbHOTO U
BpalllaTeNIbHOTO ABMKEeHUN. BuHTOBOEG ABMKEeHHE. OOIINH Citydaii ClIoXKEeHUs
JIBUKEHUW TBEPAOTO Tea.

Pewenue 3aoau.

CrnoxkeHue mocTynaTeIbHbIX ABMKeHUH. Clio)kKeHHne BpallleHui TBEPIOTo Tela
BOKPYT IapajulesIbHbIX oce. MccnenoBanre NBUKEHUS IUIAHETAPHBIX U

b depeHIMaTBHBIX 3y0YaThIX MEXaHU3MOB C HUJIMHAPHIECKIUMH KOJIECAMH.
CrnosxeHue BpallleHUI TBEPAOro Tela BOKPYT NEePeCceKaromnuxcsi oceil.
HccnenoBanue IBUKEHUs IIIaHETAPHBIX U TUdepeHInanbHbIX 3y0UaThIX
MEXaHU3MOB C KOHHYECKUMU KoJjiecaMu. CI0KeHHE MOCTYNaTeIbHOTO U
BpAIllaTEJIbHOIO ABMKEHUN. BUHTOBOE ABUKEHHUE.

1,2,3
4,5,7,8

Pazgen 3. IMHAMMUKA
BBenenue B (MHAMHMKY. 3aKOHbI IMHAMHUKH.

Teopemuueckue eonpocul.
[Ipenmer nMHAMUKH, OCHOBHBIE MOHATHUS U onpenenenus. [IpoctpancTBo u
BpeMsl B KJIACCUYECKON MexaHUKe. IHeplHalIbHbIE CUCTEMBI OTCUYETA. 3AKOHBI
nuHaMUKH (3akoHbI ["amunes-HeioToHa). THEpTHOCTh MaTepHANbHBIX TEIL.
OcHoBHEBIE 3a1aun fuHAMUKHA. OCHOBHBIE BUIBI CHIL.

1,2,3,6

JAu¢epeHunaibHbie YyPABHEHUS ABHKEHHS CBOOOTHOM TOYKH.
Teopemuueckue 60npocui.

Juddepennnanbible ypaBHEHHs JBUKEHHsS] MaTepuaibHOU Touku. Pemenue
IIEpBOM 3a7a4y AMHAMUKH TOYKU. PelleHne BTOpoH 3a1auv AUHAMUKHU TOUKHU
Ipy  OPSIMOJIMHEWHOM JBMKEHHM (CIy4yau: IIOCTOSSHHOM CHWIIBI; CHUJIBI,
3aBUCALIEH OT CKOPOCTH; CHWJIBI, 3aBUCAILIEH OT IIOJIOKEHUS TOYKHU; CHIIBI,
3aBUCAIIEH  OT  BpeMeHH). EcTecTBeHHBIE  ypaBHEHHUS  JIBHDKCHHS
MarepuajibHOM  TOYkW. PemeHne BTOpOM  3aaud  AVMHAMUKA  IIPU

1,2,3,6
4,5,7,8




KPUBOJIMHEWHOM JIBU’KEHUH TOUKH.

Pewenue 3a0au.

Onpenenenne CUil 1o 3aJJaHHOMY JIBIKCHHUIO TOUKH (CITydaid MPsSMOTMHEHHOTO
JBUKEHUSI, CITydaid KpUBOJIMHEMHOTO JIBH>KEeHMs). COCTaBIIEHUE U PEIICHUE
muddepeHIMaNbHBIX YpaBHEHUHN ABM)KEHUS CBOOOIHON MaTepraIbHOW TOUKH
(ciy4an MpSAMOJIUHEHHOTO U KPUBOJIUHEHHOTO ABUKEHUS, CIIy4au MOCTOSHHBIX
U TIEpEMEHHBIX CHJI).

HecB0001HOE U OTHOCUTEIbHOE IBUKEHUSA TOYKH.

Teopemuueckue 60npochwi.

HecBoOoaHOe nBMKEHHE TOYKH. J[BHOKCHUE TOYKHU 110 33JaHHOM HEIOIBMKHOM
KpuBOH. OTHOCUTEIIBHOE IBUKEHUE TOUKH. [IoHsATHE TEPEHOCHOM 1
KOPHOJIUCOBOM CHJI MHEPLIUU TOUKHU. Biusinue BpamieHus: 3emiin Ha
PaBHOBECHE U JBIKCHUE TEJI.

Pewenue 3a0au.

CocraBnenue u penieHne nudhepeHImanbHbIX YPABHEHUHN TBHKCHHS
HECBOOOJHON MaTepuanbHON TOUKHU (CIydan IPSIMOJIMHEHHOTO 1
KPUBOJIMHEHHOTO JIBUKEHUS, CITy4al MOCTOSIHHBIX U IEPEMEHHBIX CHII).
Cocrasnienue u penieHue qudGepeHIaTbHBIX YPaBHEHUH OTHOCHTEIHFHOTO
JIBIDKCHUSI MAaTEPUATBLHON TOYKH.

1,2,3
4,5,7,8

I[IpsaMosiuHeliHbIE KOJIEOAHUSI TOYKH.

Teopemuueckue gonpocbi.

CBobonnbie konebanusa. CBoOOAHBIE KONEOaHMS TPU HAIMYAU TPEHUS
ckousbkeHusi. CBOOOAHBIE KOJIEOaHUs MPU JTUHEHHO-BA3KOM CONPOTHBIICHUU.
Anepuoauyeckoe — ABM)KEHME  TOUKH.  BbIHYXKIEHHble — KoJieOaHUS.
BreinyxkaeHHble KojeOaHusl MPU HAIWYUH JIMHEHHO-BSI3KOTO COMPOTHBIICHUS
cpenbl. AmNEpHoIUYecKOe [BIKCHHE TOYKH. SIBrneHue OueHuid. SBneHue
pe30oHaHca.

Pewenue 3aoau.

WccnenoBanue cBoOOIHBIX KOJeOaHUN MaTepuanbHbIX Tel. BiusHue
pa3JINYHBIX BUOB COIPOTHBIIEHUS Ha CBOOOIHBIE KOJIEOAaHUs Tea.
Boinyxxnennsie konebanus Tena. BausiHue pa3auyHbIX BUJIOB COITPOTUBICHUS
Ha BBIHY)KJICHHbIE Kosie0aHus Tena. buenus, pezoHaHnc

1,2,3
4,5,7,8

BBenenue B JMHAMHMKY MeXaHM4YeCKO# cucreMsbl. ['eomeTpust macc.
Teopemuueckue 60npochwi.

Mexanunueckas cuctema. BHemnue u BHyTpeHHue cuibl. CBoiicTBa
BHYTpeHHUX cuil. Jlupdepennnanbable ypaBHEHUS IBHKEHHUS cUCTeMbl. Macca
cuctemsl. LlenTp macc cuctemsl. Onpenenenne KoopuHaT IEHTpa Macc
MEXaHUYECKON CUCTEMBI. MOMEHTBI HHEPLIMM CUCTEMBI U TBEPAOIO Tela
OTHOCHTEIIBHO OcH. Pasnyc nHepuuu. BerancieHne MOMEHTOB HHEPLUHU
IIPOCTEHIINX TeNl. TeopeMa 0 MOMEHTaX MHEPLIUUA OTHOCUTEIIBHO
napajuienbHbIX ocell (TeopeMa I'roitrenca-IITeitnepa). LlenTpobexxubie
MOMEHTBI MHEPLUH. DJIJIUIICON] MHEPLUH. [ J1aBHBIE OCH U IT1aBHBIE MOMEHTHI
MHEpUUU. BprurciieHne MOMEHTa HHEPLUMHU TBEPAOTO TeJla OTHOCUTEIBHO
IIPOU3BOJILHOU Oocu. [IoHATHE O TEeH30pe UHEPLIMH.

Pewenue 3a0au.

OmnpeneneHne NoJI0KEHNs IEHTPa MaCcC MEXaHUYECKON CUCTEMBI. Briuncienne
OCEBBIX U IEHTPOOEKHBIX MOMEHTOB MHEPILIMU OJJTHOPOJIHBIX TEJI U CUCTEM TEJL.

1,2,3
4,5,7,8,9,10

Teopema 0 NBM:KEHHUH HEHTPA MACC CHCTEMBI.

Teopemuueckue 60npocsi.

Teopema o aBwKeHHH IeHTpa Macc. CleIcTBUS. 3aKOH COXPaHEHHS TBU)KCHUS
IICHTpa Macc.

Pewenue 3aoau.

[TpuMeHeHrEe TEOPEMBI O IBHKEHUH IIEHTPA MAacC K UCCIICTOBAHHIO TBUKECHUS
MEXaHUYECKOW CUCTEMBbI U TBEPJOTO Tea.

1,2,3
4,5,7,8

TeopeMbl 00 M3MEeHEeHNH KOoJIu4YecTBa ABHMKCHUSA MaTepnaanOﬁ TOYKH U

1,2,3,6




CHCTEMBl.

Teopemuueckue 60npochwi.

KonnuecTBo ABUXEHHS MAaTEPUATILHOU TOYKHU. DJIEMEHTAPHBIA UMITYJIBC CUJIBI.
Hmnysibe mOCTOSIHHOM 1 TIepeMeHHOM cuitbl. Teopema 00 uMmysbce
paBHOzelcTBYIOLIEeH. Teopema 06 U3MEHEHNH KOIUYEeCTBA ABUKEHHS TOUKU B
mddepeHanbHoN 1 KoHeuHOH dopmax. KonnuecTBo 1BUKEHUS
MeXaHU4YeCKOM crcTeMbl. Teopema 00 U3MEHEHNHU KOIMYECTBA JBHKEHUS
MEXaHUYECKOH crcTeMbl B AuddepeHimanbHoii 1 KOHeYHOH (popmax.
CrnencrBus. 3aKOH COXpaHEHUS KOJIMYECTBA ABHKCHUS MEXAHUYECKON CHCTEMBI.
Pewenue 3aoau.

[TpumeHenue TeopeMbl 00 U3MEHEHUN KOJUYECTBA JBMXKEHUS K UCCIIEI0OBAaHUIO
JBUKEHUSI MaTepUaIbHOM Touku. OIpeieneHue riaBHOro BEKTOpa KOJIUYECTB
JBYDKEHUS] MEXaHUYEeCKOH cucTeMbl. [IpuMeHeHne TeopeMbl 00 H3MEHEHUH
KOJIMYECTBA JIBUJKEHUS K UCCIIEJOBAHUIO IBH)KEHUSI MEXAHUUYECKOM CHUCTEMBI U
TBEPAOTIO TEIA.

4,5,7,8

Teopembl 00 H3MeHEHHN MOMEHTA KOJIMYECTBA JBUKEHUSI MATEPUATbHOI
TOYKH M KHHETHYECKOI'0 MOMEHTAa MeXaHNYeCKOH CHCTEMBbI.
Teopemuueckue 60npochwi.

MOMEHT KOJIMYeCTBa JABM)KCHUS MaTEpUaIbHOM TOYKA OTHOCUTEIILHO IIEHTPA U
OTHOCHUTEIIEHO ocu. TeopeMa 00 M3MEHEHWH MOMEHTA KOJIMYECTBA JIBHIKCHUS
MaTepuaabHOU TOUKH. KHHETHYECKHI MOMEHT MEXaHUYECKON CHCTEMBI
OTHOCHUTEIILHO IIEHTPa U OTHOCUTEIILHO OCH. TeopeMa 00 M3MEHEHUHN
KHHETHYECKOI'0 MOMEHTA MEXaHNYECKOM cucTeMbl. CleacTBUA. 3aKOH
COXPaHCHHS KHHETUYECKOTO MOMEHTAa MeXaHN4eCKol cucteMbl. CkaMeiika
XKykoBckoro. HeoOXxoauMble ycaoBHs PAaBHOBECHSI TFO00H MEXaHUYECKON
CHCTEMBI.

Pewenue 3a0au.

[TpuMmeHeHne TeopeMbl 00 H3MEHEHUH MOMEHTA KOJIMYECTBA JIBHIKCHUS K
WCCJICJIOBAHMIO JIBIDKEHUSI MaTepUATbHON Touku. OnpeeneHue
KMHETUYECKOTO MOMEHTa MeXaHN4eCKoi cucteMbl. [IpumeHeHne TeopeMsl 00
M3MEHEHNH KHHETHYECKOTO MOMEHTA K UCCIIENOBAHUIO IBIKEHUS
MEXaHUYECKOM CUCTEMBI U TBEPJIOTO Tena.

1,2,3
4,5,7,8

Teopema 00 N3MeHeHNH KHHETHYECKOH JHEPTUU.

Teopemuueckue onpochwi.

PaGora mocrosiHHoi cuibl. PaboTa nepemennoi cuibl. Teopema o paboTte
paBHOAeHcTBYtoLIeH. PaboTa cuibl Tshxectu. Pabora cumsl ynpyroctu. Pabora
MOCTOSIHHOW cuiibl TpeHusi. MomuocTs. Koadduunent noneznoro nenctpusi.
Kunernueckas sHeprust MaTepuaibHONU TOUKH. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPTUH TOUKH B U] PepeHnanbHol 1 KOHeYHO! hopmax.
Pewenue 3a0au.

Boruncnenue paboThl 1 MOIIHOCTH NMOCTOSIHHBIX U TIEPEMEHHBIX CHIL.
[TpumeHeHue TeopeMbl 00 U3MEHEHUH KHHETUYECKOI SHEPrHH K
WCCJIEIOBAHMIO JBVKEHUS MaTEPUAIbHON TOUKHU.

Teopemuueckue 60npochwi.

Kunernyeckas 3Heprus MeXaHHMUECKON CUCTEMBI U CITOCOOBI €€ BBIYUCIICHHUS.
Bpluncnenne KUHETUYECKOW SHEPTUM TBEPIOTO TEJA B PA3JIMYHBIX CIydasX €ro
nBrkeHus. PaboTa n MOITHOCTD CHIT, TPUIIO’KEHHBIX K TBEPIOMY TEIy, IPU
MOCTYNaTeIbHOM U BpalllaTeIbHOM JBIKEeHUsX. PaboTa cun Tsbxectu
MEXaHUYECKOM cUCTEeMBI U TBEpOTo Tena. PaboTa BHYTpeHHHMX CHII TBEPIOTO
tena. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH MEXaHUYECKOM
cucreMsl. [loreHnnanbHas sHeprus. BerancieHne NOTeHIUAIbHON SJHEPT U
MEXAHUYECKOM CUCTEMBI U TBEPJOTO TeJa. 3aKOH COXPaHEHUs MOJHOU
MEXaHUYECKON IHEPTUN CUCTEMBI.

Pewenue 3aoau.

Brluncnenne KWHETUYECKOW SHEPTHH MATEPUAJIbHBIX TE B PA3JIMYHBIX

1,2,3,6
4,5,7,8




CIIy4asx ABW)KCHHsA. BbruncieHe KHHETHYECKON YJHEPTUN MEXAHUYECKUX
cucreM. [Ipumenenmne TeopemMbl 00 H3MEHEHUH KMHETHYECKOW YHEPruu K
VICCJICIOBAHMIO JIBHKECHUSI MATEPUAJIBHBIX TEI U MEXaHUYECKHUX CHCTEM.

[IpunoxkeHue o61MX TeOpeM K TUHAMHUKE TBEPIOro TeJia.
Teopemuueckue 60npochwi.

JuddepeHnmansabie ypaBHEHUS TOCTYATEILHOTO IBUKEHUS TBEPIOTO TEA.
JuddepeHnmranbsHoe ypaBHEHNE BPAIIATSIIBHOTO JABM)KCHHUS TBEPJIOTO Tella
BOKPYT HEMOABMXHOU ocu. Jluddepennmanbapie ypaBHEHHSI IIIOCKOTO
JBYKCHHS TBeporo tena. JuddepeHunaibHple ypaBHEHUS CHEPUISCKOTO
IBUXKEeHHS TBepaoro Ttena. JuddepeHunanbaple ypaBHEHUS IBHKESHUS
CBOOOHOT'O TBEPJIOTO TEJIa.

Pewenue 3a0au.

Cocragnenue u penieHue qudHepeHIMATbHBIX YPaBHEHUH Pa3IunIHBIX
JIBU>KEHUU TBEPAOTO TeEa.

1,2,3
4,5,7,8

Hpunoun Janamoepa. MeTo KHHETOCTATUKH.

Teopemuueckue gonpochwi.

Cwita vHEepIUMY MaTepHaIbHOM TOYKH. [[eHTpoOekHas U KacaTeabHas
COCTAaBJISIIOLIME CUJIBI MHEpIUU ToukH. [Ipuninmn Janambepa mist Touku u
MEXaHU4EeCKOM cucTtembl. [IpuBeneHre cui nHepuruu TOYEK TBEPIOTO Tea K
npocTeiiieMy BUAY (IVIaBHbINA BEKTOP U TJIABHBIM MOMEHT CUJI UHEPLIUH).
JuHaMuueckue peakiuy, I1eUCTBYIOIINE Ha OCh Bpamjatouierocs tena. Cioyuai
BpAILIEHHS TBEPJIOTO T€JIa BOKPYT €ro riaBHOM NEHTPAIbHONW OCU UHEPLIMH.
VYpaBHOBEILIMBaHNE BPAIIAIOLINAXCS TEI.

Pewenue 3a0au.

[Tpumenenue npuniuna Jlamamoepa K UCCICIOBAHUIO TBHKEHUS TOYKH.
Metoa KHHETOCTAaTHKHU JUIsl MaTepualibHOM Touku. OnpeeneHue raaBHoro
BEKTOpA U TJIABHOI'O MOMEHTA CUJI MHEPLIUKM MaTEPUAILHOIO Tejla B Pa3IUYHbIX
CIIy4asiX ero ABWKEHUs. MeTOoJ KHHETOCTATUKH JIsl MEXaHUYECKON CUCTEMBI.
OnpeneneHre IMHAMUYECKUX PEaKIuil MOAIIMITHUKOB BPaIIAIOIIErocs Tea.

1,2,3,6
4,5,7,8

DJieMeHTapHas Teopus yaapa.

Teopemuueckue 60npochwi.

OcHoBHbIE IOHATHS U OTIpe/IeTIeHUs TeopuH yapa. OCHOBHOE ypaBHEHUE
TeopuH ynapa. JJonymenus reopun yaapa. O01ie TeopeMbl TEOpUH yaapa.
VY nap mapa o HeNoABMKHYIO TOBEpXHOCTh. KoadpuimeHT BoccTaHOBIICHHUS.
IIpssMoit ieHTpaNibHBIN ynap aAByx Teil. IIpenenbusie cinydyau. Iloreps
KMHETUYECKOW dHEpPIuM MPU HEYIPYroM yzaape AByx tei. Teopema Kapho.
VY nap no teny, UMEIOILEMY HEITOABUKHYIO OCh BpalleHus. LienTp ynapa.
Pewenue 3a0au.

JelicTBre ynapHOU CUJIbI HA MaTEPUAIbHYIO TOUKY. IIpsMoii LIeHTpanbHbII
yaap AByX Tedl. JleficTBUE yIapHBIX CHJT HAa TBEPIOE TEIO0, UMEIOIIECE
HEIMOABUKHYIO OCh BPAIlICHUS.

1,2,3
4,5,7,8

[IpuHUMN BO3MOKHBIX NepeMeleHn .

Teopemuueckue 60npochwi.

Css3u u ux ypaBHeHus. Kinnaccuduxanus cszeil. BosamoskHble (BUpPTyaibHbIE)
nepeMeleH s FOJJIOHOMHOM cucteMbl. Yucio creneneit cBo0O bl TOJIOHOMHOM
cucreMsl. [I[prHIMT BO3MOKHBIX IEPEMEILICHHMN.

Pewenue 3aoau.

Onpenenenrie TUMOB cBsi3el. OnpeeieHue Yrciia CTeneHel CBOOO b
MEXaHUYECKOM crcTeMbl. OnpeiesieHue COOTHOLIEHNH MEX Ty BO3MO>KHBIMU
nepeMelieHus MU cucTeMbl. [IpuMeHenne npuHIMIIa BO3MOXKHBIX MepeMeIIeHI K
PELIEHUIO 3a/1a4 O PABHOBECHN CHJI, IPHIJIOKEHHBIX K MEXaHUUECKON CUCTEME C
OJTHOM cTerneHbto cB000 b1, [IpriMeHeHre MpUHIIIAa BO3MOKHBIX IIEPEMELIEHNH K
OTIPEJIETICHUIO PEAKIH OMOp COCTABHOM KOHCTPYKIHH.

1,2,3
4,5,7,8

OO01ee ypaBHeHHE JUHAMHMKH.
Teopemuueckue 60npochwi.

1,2,3
4,5,7,8




[TpuHIIUTT BOBMOKHBIX MTEpEMEIICHUH B CiTy4yae ABMXKEHUs cucTeMbl. Obiee
ypaBHeHHE AMHaMUKU. O000IEeHHBIE KOOPIUHATHI U 0000IIEHHBIE CKOPOCTH
MexaHu4decKoi cuctembl. O000meHHbpIe cuitbl. O0IIee ypaBHEHNE JUHAMUKH B
0000IIEHHBIX CUJIax. Y CIOBUS paBHOBECHUS B 00OOIIEHHBIX KOOPINHATAX.
Pewenue 3a0au.

Omnpenenenne 0000IIEHHBIX CUIJI MHEPIIUHN B CUCTEMaX C OJJHON M JBYMs
creneHsaMu cBo6oabl. [Ipumenenue o01iero ypaBHeHUs JMHAMUKHU K
UCCIICIOBAaHHIO IBMYKCHUSI MEXaHMUYECKOW CHCTEMBI C OTHOM CTENeHbIO
cB0Oob1. [IpuMeHeHune o61ero ypaBHeH!s! TMHAMUKHU 1S ONIPEIeIICHUS
BHEIIIHUX BO3JECHCTBUN U ITAPAMETPOB MEXAHUYECKOU CHCTEMBI.
JuddepeHunanbHble YypaBHeHHs IBHKEHUsI CHCTEMbI B 0000 IIEHHBIX 7 1,2,3
KOOp/JAUHATAX. 45,78
Teopemuueckue 6onpochi.

Onpenenenne 000OIIEHHBIX CHJI B CUCTEMAX C OJJHON M IBYMS CTETICHSIMHU
cBoOobl. JlnddepeHnnanbtble ypaBHEHUS IBUKEHHUSI MEXaHUYECKOM CUCTEMBI
B 00001IeHHBIX KOOpaAnHAaTaX (ypaBHEHUs JlarpaHixka BTOPOTo poja).
Kunernueckuii norenuman. HTerpan s3Hepruu U HUKINYECKHE KOOPIUHATBI.
Pewenue 3a0au.

BrrsBiienue 06001EHHBIX KOOPIMHAT MEXaHU4eCKOM cucteMsl. OnpeneneHue
000O0IIEHHBIX CHJI B CUCTEMaX C OHOHN M JBYMS CTETICHSIMH CBOOO/IBI.

CocraBnenue ypaBHeHu# Jlarpansa BToporo poja Juist MEXaHHYECKUX CUCTEM
C OHOM U ABYMS cTeneHsMu cBoOo kL. [Ipumenenne ypaBaenuii Jlarpamxa
BTOPOI'0 PO/ K UCCIIEIOBAaHUIO IBUKEHUS CUCTEM C OJJHOU U JIByMs
cTerneHs IMI cBo001b1. OnpeienieHre KUHETHYECKOTo OTEeHIHAaa
MEXaHUYECKOM CUCTEMBI.

Mauibie Ko/1e0aHis CHCTEeMbI 0KO0JI0 MOJI0KEHHs YCTOIYUBOT0O 2 1,2,3
paBHOBeCHS. 4,5,7,8,9,10
Teopemuueckue 60npochwi.

ITonsatue 06 ycroitunBoctu paBHOBecus. OrpeieneHue MoJI0KEHUH
paBHOBecHs cucTeMbl. KpuTepun yCcTOHYMBOCTH TIOJI0KEHUST PABHOBECHS
cucTeMbl. Masble cBOOOAHbIE KOeOaHHsI KOHCEPBATUBHOM CUCTEMBI ¢ OJTHOU
CTETIEHBIO CBOOOIBI OKOJIO TTOJIOKEHHUST YCTOHYNBOTO PAaBHOBECHSI.
HccnenoBanne cBOOOIHBIX KOJIeOaHUI MEXaHUYECKOM CUCTEMBI C IBYMSI
CTETIEHSIMH CBOOO/IBI OKOJIO MTOJIOKEHHS YCTOHUMBOTO paBHOBeCHs. Maitbie
3aTyxarollye 1 BbIHYX/IEHHbIE KOJIeOaHUsI KOHCEPBAaTUBHON CHCTEMBI C O/THOM
CTETEHBI0 CBOOO/IbI OKOJIO MOJIOKEHUSI YCTOHYHUBOTO paBHOBECHUS. Maiible
CcBOOOAHBIE KOJIEOaHHs] KOHCEPBATUBHOM CUCTEMBI C IByMS CTEIEHSIMU
cBOOO/IbI OKOJIO TIOJI0KEHUS YCTOWYMBOIO paBHOBECHS. MaJible BBIHYX/I€HHBIE
KOJIEOAHUsI KOHCEPBATUBHOM CUCTEMBI C IBYMsI CTETICHSIMU CBOOOIBI OKOJIO
HOJIOKEHUS YCTOWYMBOI'O PABHOBECHS.

Pewenue 3a0au.

HccnenoBanue cBOOOTHBIX MabIX KOJIEOaHUH MEXaHUUYECKON CHCTEMBI C
OJTHOM CTETIeHbI0 CBOOOIBI. MccieqoBaHne BRIHYKICHHBIX MaJIbIX KOJIeOaHUH
MEXaHUYECKOM CUCTEMBI C OJJHOH CTeneHbio cBOOOAbI. VccrienoBanue
CBOOOTHBIX MaJIBbIX KOJICOAHUH MEXaHHMUECKOW CHCTEMBI C IBYMsI CTETICHSIMHU
cB0OoIb1. MccnenoBanre BBIHYKACHHBIX MaJIbIX KOJeOaHHH MeXaHU4eCKOi
CHCTEMBI C IBYMsI CTETICHSIMHA CBOOO/TBI.

PacuetrHo-rpajduueckasi padora He NpelyCMOTPEHa Y4eOHbIM IJIAHOM

KypcoBasi paboTa He nmpexycMOTpeHa Y4eOHbIM IJIAHOM
OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
[lpu peammzammu  y4yeOHOrO  Marepuaia Kypca  HCIONB3YIOTCS — pa3udHbIC
00pazoBaTebHbIE TEXHOJOTHH, CIHOCOOCTBYIOIIME CO3MaHUI0 aTtMocdepbl CBOOOMHOW U
TBOPYECKOW JTUCKYCCHHM KaK MEXKIy TpernojaBaTesieM M CTYACHTaMH, TaK U B CTYJICHUECKON



rpynne. lLlenpto mpu 3TOM sIBISETCS BBIPAOOTKA Yy CTYJEHTOB HABBIKOB M KOMIIETCHLMM,
MIO3BOJISIFOILIMX CAMOCTOSITENIHO BECTH UCCIIEA0BATENBCKYIO U HAyYHO-TIEAarOTMUECKYH0 paloTy.

[Ipy wW3yyeHUM JAUCLUUIUIMHBI NPUMEHSAIOTCS  CleAyrolue o0pa3oBaTelIbHbIE
TEXHOJIOTHH:

—KJIACCHYECKOE JIEKIIMOHHOE 00YYEHHUE C UCIOIb30BAHNEM HAINISAHBIX MTOCOOHIA;

—IPOBEICHUE JIEKIIMI MPU MOIIAEPIKKE MYJIBTUMEINA;

—IPOBEICHUE MPAKTUYECKUX 3aHATUNA C PEHICHUEM MPUMEPOB Y JOCKH, a TAKXKE MpHU
HNOJJIEP)KKE  MYJbTHUMEIUA, CAaMOCTOSATENbHOE pelIeHHe 3ajad  oOy4arouuMHcs B
IPUCYTCTBUHM MPENOAABATENS;

—IPOOJIEMHBIN MTOJIXO;

—pa3HOypOBHEBOE OOYUEHUE;

—CaMOCTOSITENIbBHOE M3YYEHUE JUCUUIUIMHBI OOYYAOIIMMUCS MPU NOMOLIM y4eOHBIX
MEYATHBIX U ANEKTPOHHBIX U3JIaHUN;

—MH()OPMAIMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOIMM — B HMHCTUTYTE HMMEIOTCA
CHEUUAIU3UPOBAaHHbIE TOMEUIEHUSI ISl CaMOCTOSTENIbHOM paboThl, O00OpYHOBAHHbBIE
IIEPCOHAJIBHBIMU KOMITBIOTEPAMH € BBIXOJOM B VHTEpHET M ¢ JOCTYIOM K 3JIEKTPOHHO-
OMOJIMOTEYHON CUCTEME;

—HMHTEPAKTUBHBIN ITI0CCAPUN 110 TEOPETUUECKON MEXaHUKE;

—METOJIMYECKHE YKa3aHUs (B TOM YHCIE€ B 3JIEKTPOHHOW (opMe) MO pa3audyHbIM
paznenam IUCLHUILIAHBI,

CamocrosiTenbHass ~ pa0oTa  CTYIEHTOB  MPOBOJUTCA  MOJ  PYKOBOICTBOM
MpernoiaBaresieid, C OKa3aHUEM KOHCYJIbTALMI U MOMOIIX MPHU MOATOTOBKE K KOHTPOJIbHBIM
paboTam, BBIIIOJIHEHUH IOMAIIHUX 33JaHUN

DoH/ OLICHOYHBIX CPEICTB

@®OHJ OLEHOYHBIX CPEACTB MO AUCLHMIUIMHE OOECHEeYMBaeT MPOBEPKY OCBOCHMS
IJIAHUPYEMBIX pPE3yJbTaTOB O0yueHHs (KOMIETEHIMH W HMX WHIUKATOPOB) MOCPEACTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOT0 U MPOMEKYTOYHOIO KOHTPOJIS [0 AUCLUILIAHE.

CBs3p Mexny (popMUPYEMBIMU KOMIETEHIUSMU U (POPMaMHU KOHTPOJS UX OCBOCHUS
MPEACTABIICHA B CIEAYIONIECH TabIuIe:

HaumeHnoBanue
Ne Ko n HauMeHOBaHME HHIUKATOPa HanmenoBanune

KOHTPOJIUPYEMBIX o
n/a JOCTUXKXCHUA KOMIICTCHIITUN OLICHOYHOI'0 CpEACTBA
pasnenoB (TeMbl)

BxonHOM KOHTPOIB

BOHpOCLI BXOJHOTI'O

1 | BxoaHoi KOHTPOJIb
KOHTPOJIs (YCTHO)

ATTecranus paszienoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 Crartuka V-VKE-1, B-YKE-1, 3-YKE-1, B16 Pa3HoypoBHEBBIE 3a1auU U
3aJaHus
Pacuerno-rpaduaeckue
paboThI

YcTHbI ompoc B hopme
cobece10BaHusl.




2 Kunemartuka V-VKE-1, B-YKE-1, 3-YKE-1, Pa3noypoBHeBbIE 3a1aun U
3-0OI1K-2, Y-OIIK-2, B-OIIK-2, B16 3aJaHus
Pacuerno-rpaduaeckue
paboThI

YcrHbIl onpoc B hopme
cobeceoBaHuUs.

3 Junamuka V-VKE-1, B-YKE-1, 3-YKE-1, Pa3noypoBHEBbIE 3a1auu U
3-0OI1K-2, Y-OIIK-2, B-OIIK-2, B16 3aJJaHUs
PacuerHo-rpaduieckue

paboThI
YcrHbIl onpoc B hopme
co0eceI0BaHusl.
[IpomexxyTouHas arTecTamus
1 | Dx3ameH VKE-1, OIIK-2 Bormpocsr k 3x3ameny
(ycTHO)

BxoaHo#i KOHTPOJIb NMPEIHA3HAYEH JIs1 BBISIBJICHHUS MPOOETIOB B 3HAHUSX CTYJIEHTOB H
TOTOBHOCTH HX K IMOJIYYEHHUIO HOBBIX 3HaHUI. OLEHOYHbIE CPEACTBA JIJISl BXOAHOTO KOHTPOJIS
MPEJCTABIIAIOT COO0M BOMPOCHI, KOTOPHIE 3a1aAI0TCS CTYJIEHTaM B YCTHOU (hopMme.

Bonpocsl k codece10BaHUIO
MaremaTHnka

1.Teopema ITudaropa.

2.Teopema 0 JJIMHE AUArOHAIHU MPSMOYTOJBHOTO MapaljiesIeuIea.

3.Teopema CHHYCOB.

4. Teopema KOCUHYCOB.

5.InuHa okpyxHOCTH. JIJTMHA TyTH OKPY>KHOCTH.

6.ITnomaan mpocteimmx Guryp.

7.00BeMbI IPOCTEHTIINX TE.

8.Bekrop. CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YUCIIO.

9.IIpoekuus BexkTopa Ha 0ch. OCHOBHBIE TEOPEMBI O MPOECKIUSX.

10.CxansipHoe Mpou3BEACHHUE IBYX BEKTOPOB.

11.BekTopHOE MPOU3BEICHUE JBYX BEKTOPOB.

12.IIpssmoyronbpHas JekapToBa cucTema kKoopauHat. [loisipHas cuctema KOOpAHMHAT.
Hunuaapuyeckas cucremMa KoopauHat. @opMyIibl epexoia OT OJAHOW CUCTEMbI KOOPAUHAT
K JIPYTOH.

13.JleticTBHs Ha/l BEKTOPAMHU, 3aIaHHBIMA CBOMMH KOOPIMHATAMHU.

14 TlpousBonnas pyukiuu. Tabauia mporu3BOIHBIX.

15.IIpaBuia  BBIYMCIEHUS TPOU3BOAHON  (MOCTOSSHHOM  BEJIIMYUHBI, CYMMBbI,
MPOU3BEACHUS, TPOOHU, CI0KHON (PYHKIIMH, MTapaMeTPUIECKU 3aJaHHON (DYHKITUN).

16.Heonpenenennsiit unTerpain. Tabmuna nHTErpajIos.

17.0cHOBHBIC CBOMCTBa HEOIpENEIECHHOT0 HHTerpaia (uHTerpan auddepeHimana,
muddepeHiran HHTErpaia, MPOU3BOAHAS MHTETpajla, UHTETPAJl CyMMBI).

18.0Onpenenennsiii uarerpai. @opmyna Herotona-JleiOuua.

19.KpaTHble HHTETPATTBI.

20.KpuBonuHeitHbI uaTerpa 1-ro u 2-ro poja.



21. Tuddepennnanbubie ypaBHeHus. [lopsiiok ypaBHEHUS.
22.06m1ee perienre (MHTETpait) 0ObIKHOBEHHOTO U] depeHITnaIbHOTO YpaBHEHUS.
23.YactHOoe penieHre OOBIKHOBEHHOTO JU(depeHIMaNibHOr0 YpaBHEHHMs. 3ajaya
Kommu. Teopema o cyniecTBOBaHUU U €IMHCTBEHHOCTH pelieHus 3aaayu Komm.
24.OcHoBHbIe BUIBI U pepeHInanbHbIX ypaBHEHUH U METOABI UX PEIICHUSI.
dusuka
25.Cucrema otcuera. [loHATHE CKOPOCTH U YCKOPEHUS TOUKH.
26.Y110Bas CKOPOCTh U YIIIOBOE YCKOPEHUE TBEPJOTO Tea.
27 Ilepsslii 3akoH HeroToHa. HEpHMabHBIE CUCTEMBI OTCUETA.
28.BTopoii 3akon Herorona. MHepTHOCTh MaTepHaIbHBIX TEJI.
29.Tpetuii 3akoH HproToHa.
30.Heuneprmanbhbie cucteMbl oTcueTa. Cuiibl HHEPIUH.
31.3akoH BcemupHOTro TsroTeHus. Cuiia TSHKECTH U BeC Tena.
32.Tpenue. Cuna tpenus. 3akoH AMoHTOHa-KynoHa.
33.Mexanuueckas cucreMa. BHerniHne u BHyTpeHHHE cuiibl. Mi3onmpoBaHHas cucteMa.
34.3aK0H COXpaHEHUS UMITYJIbCA.
35.0Heprusi, paboTa, MOITHOCTbD.
36.3aK0H COXpaHEHUS YPHEPTUH.
37.Y nap abCOJIIOTHO yNPYTHX U HEYPYTHUX TE.
38.MOMEHT MHEPIIUH TBEPOTO TeJIa OTHOCUTEIHLHO OCH.
39.3aK0H COXpaHEHUs MOMEHTA UMITYJIbCA.
40.lepopmarmu TBepaoro tena. 3akoH ['yka.
41.JlaBneHue B )KUAKOCTH U rase. 3akoH [lackans. 3akoH Apxumerna.
42.JIBvKeHue TeN B )KUIKOCTAX U razax. JIoboBoe conpotusienue. [logpemuas cuna.
HaueprarteinbHasi reoMeTpUus U HHAKEHEePHas rpaguka
43.Meton npoekiuid. [TpsMoyroibHOE IpOeIUpPOBaHUE.
44 TlpoeunpoBanue oTpe3ka npsMoi. Crioco0d mMpsiMOYroJIbHOTO TPEYrOJIbHUKA.
45.B3anMHOE T0JIOKEHUE MPSIMON U TNIOCKOCTH. YTOJI MEXAY MPSIMOU U TIOCKOCTHIO.
46.ITomobue. LlenTpanbHas u 3epKaabHasi CAMMETPHSI.
47 IlocTpoeHune mpOeKIuit OKPYKHOCTH.
48.BunTOBas JIMHUS.
49.IToBepXHOCTH U TeJa BpaLICHHUS.
50.AKCOHOMETPUYECKUE TTPOSKITHIH.

OueHoyHble cpeacTBa ISl TEKYLIEro KOHTPOJIS
Tekymui KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMbII MOHUTOPHUHI YPOBHSA

YCBOEHUSI 3HAHUU U (HOPMHUPOBAHUS YMEHUN M HABBIKOB B TE€UEHHE ceMmecTpa. Tekyuiui
KOHTPOJIb 3HAaHWW, YMEHUW M HAaBBIKOB CTYJIEHTOB OCYIIECTBIISIETCS B XOJ€ Y4YEOHBIX
(ayIuTOpHBIX) 3aHATHH, NPOBOAMMBIX MO pacnucaHuio. dopmMaMu TEKyHIEro KOHTPOJIS
SBJISIFOTCS BBITIOJTHEHNE KOHTPOJBHBIX pa0OT M IOMAIIHUX PacueTHO-TpapUUeCKUX 3aJaHuil.

B xaudecTBe OLIEHOYHOr0O CPEACTBA ATTECTALMU Pa3esia UCIIONb3YIOTCS YCTHBIM OIPOC,
UTOTOBasi KOHTPOJIbHAS padoTa.



Jns mpoMeKyTOYHOM aTTecTaluu MPEeIyCMOTPEHBI SK3aMEHALMOHHBIE BOMPOCHI U
NPaKTUYECKUE 3aaHUSI.

Bapuant 3amaHusi KOHTPOJIBHOM pabOThI  OMpENEsieTCs: B  COOTBETCTBUU C
MOCJIETHUMHU IU(PpaMH 3a4E€THOW KHMXKKH CTYJIEHTaMH, KOTOpBIE SIBISIOTCS MIMGPOM, IO
Ta0auIe 151 KOHTPOJIBHBIX PadoT.

Paszpnen 1

JIns KOHTPOJISI KauecTBa 3HAHUW CTYJECHTOB MO pa3Aeny | BBITOTHAKOTCS 3 pacyeTHO-
rpadudeckue 3amaHus, MPOBOIUTCS KOHTPOJbHAs paboTa MO pa3feny M YCTHBIH OIpOC.
KommniekTsl 3aad K BBINOJHEHUIO pacyeTHO-Tpauueckux 3a7aHusi TPUBEIACHBI B
METOIMYECKUX YKa3aHUAX K BBIMOJHEHUIO CaMOCTOATENbHOM pabOThl M BBIJAIOTCA Ha
NPAKTUYECKUX 3aHITHUSX.

IIpumep KomILIeKTa 3a/1a4 1o pa3jaeay 1
Tema 2
3adayu penpoOyKmueHo20 ypPOeHsi

3amaua 2.1

OnpesieNTs MOAYIS CIUTHL )

3agaua 2.2
Mlapuupuetii  tpéxspennnk ~ ABC
VAEPKIBACT B PABHOBECUI IPY3, MO/IBEIIEH-

natsxenna Tpoca BC 1 Hatsixemme N ~ v
HEli K maprupHomy 6onty (. Bec rpysa

. 0=67H. 3amamn yrmer o =60° n
B =45° Curas crepxmn AC u BC

tpoca AC - ]*:2 B monoxeHmI

paBuosecuss  yruel o =30° u

B=75° cum F, =101 .

HEBECOMEIMII, OIPEASIIThL YCILIIIE B CTEPK-

Ouax AC u BC.
3agaua 2.4

3amaua 2.3

Ba HeBecoMelx cTepxkHa AC 1
pil P

BC coeanuensr B Touke C 11 mapHIpHO
npukpervtensl k nony. K mapaupy C
nomBeren tpy3: P . OnpenemmTe peak-
mro crepxus BC, ecin yemme B
crepue  AC pasmo 43H, yrim
o =60°, B=30° Onpememnts Tak-

B e Bec 1py3a P .

Ompegennuts peaKIImo
crepsxaa AC | ynepxuparome-
r0 B PaBHOBecHI Tpy3 | Becom
14 H ¢ noMompio Leni, HaMo-
TaHHOI Ha Oapaban D u mepe-

kuEyTOif gepes 6mok (', ecim
0 -~

yron ¢ =30". Onpexgenurs

Taxxe yewe B crepsxkae BC .

3adauu peKoHCmpPYKmMueHo20 ypoeHs

3agauya 2.5
Onuoponseit map Becom 12H
VII€p/KITBACTCA B PABHOBECHH HA TTaj-
Koif HAKTOHHOI IITOCKOCTH ¢ IOMO-

meio Bepekn AB . Ompenenurs nas-
JeHHe apa Ha IVIOCKOCTh, eCTI YIOT

o = 60° . Onpenenute Takke Hars-
AeHIe BepeBkn AB .

3agaua 2.6

Omnuoponueii map secom 40H
ONmpacTcA Ha ABE ILTOCKOCTII, Tepe-
cekarormmecss mog yrmom o = 60°
OnpeennTs JaBIcHNE Mapa Ha Ha-
KIOHHYIO IITOCKOCTb I Ha BePTHKATh-
HYIO [ITTOCKOCTb.

3agaua 2.7 3agaya 2.8
7
P c 4\ WsornyTei crepsxens ABC npu-
o - ‘ B 0\ kpertten K MOy MOCPEACTEOM MIAPHIPA
Bec oaHopoaHoIl ropisoH- 3 y— 1 L C cnobs
B il Gamm. B masen P A a apyroii ero xonen C csoSomo
f : OIIpaeTCs Ha IAAKYIO IIOCKOCTh, 00-
7T 180H . 3amam yron o =45°. s ; 0“ o N
4 - : pasyromyio yron o =45° ¢ ropuzon-
. OmpefenuTh peakmn  IIApHI- CAa
’ ToM. OnpeseNTh Peakuim MapHIpa I
Pa 2 4 a D . IUTOCKOCTII, €CTI Ha CTepiKeHb AeficT-
paA nmapanpa B e I ii
A syer cima ' =10H .
3adauu meopueckozo yposns
3amaua 2.9 \ 3agaua 2.10




Ipu crepxua AQ, BO n
CO  coemunmenst B maphnpe O
OnpefenuTs  peakumo  CTEpKHA
CO . BosHNRaIOmYo Nox XeiicTBI-
em cimet F'=12H | npunosxennoit

Tpu crepxas AC ., BC u

DC  coemmensr mapHupHO B

1D touxe (. OnpenemuTs ycimie
/5 B crepxae DC . ecn 3azaHsl

cola F=50H wu yron
"\ o I -
L o =60°. Cura F wmaxomur-

cs B wiockoetn yOz .

k mapunpy (). ecmn paccTosHIA
AB=A0=AD. Cura F Ha-
mparnena no OF .

3agaua 2.11
c Tpu crepxus AOQ. BO n

CO maprupHO-CTEPKHEBOIT KOH-
cTpykum coensensl B Touke O
K KOTOpoil TpITOXKeHa cIUla
F =18H . Onpenemirs yenms B
crepxusx AQ, OCuOB ., ecm
yre o =30°, 3 =45°.

IlIkaJsia oueHuBaHus 3aja4 no pasaeiy 1

Iponent Bamiabl
BbInmoJiHe- | 84-100 % | 66-83 % | 50-65 % 0-50 % . .
< < - o pEI/ITI/IHFOBOI/I
HUA 3aJaHUN 3aJaHUN 3aJJaHUN 3aJaHUHN OLECHKH
YpoBeHb
3ajaun penpoNYKTUBHOTO | 751 | 05075 | 02505 | 0-0,25 0-1
YPOBHS
3amaun
PEKOHCTPYKTHUBHOTO 1-1,5 0,75-1 0,5-0,75 0-0,5 0-1,5
YPOBHS
3anatn TBOPHECKOTO | 9 o 5 152 | 07515 | 0-0,75 0-2,5
YPOBHS
Hroro 0-5

IIpuMmep 3anaHus K pacueTHO-TpapuIecKUM 3aJaHUAM 1O paszaeny 1
PI'3 C1. Onpenesienne yCuJinii B CTEPKHSIX MJIOCKOM (pepMbl (TeMa 2)
3amana cxeMa pacdeTHas Iutockoi (epmbl. Pasmepsl gansl B meTpax. TpeOyetcs
OTPENICIIUTh PEAKIIUU OTNIOP U YCUJIUS BO BCEX CTEPXKHAX (hepMBI.



BapuanTt 1 Bapuanr 2

P=1xH P=48xH
BapnanTt 3 BapunanT 4
B,
3 W .
1 P
A !
2 o P
4 3 4
P=3xH
P=6xH
BapuanTt 5 Bapuanrt 6

P:.;KH P=14xH

BapuanTt 7 Bapuanrt 8

P=4xH
P=1xH
Bapuant 9 BapuanTt 10
B L P
iﬂ P 2] 2 .
- - A . 1 %B
3 4 4
4 3 3
P=3xH P=11xH
Ikana oueHUBaHUA PpacyeTHO-TPaUIeCKUX 3aJaHuid 0 pa3aery 1
Ne paGoThl BaJlibl pedTHHIOBO OLIEHKH
Cl 2
C2 2
C3 1
Hroro 5

Bomnpocsl k codecenoBannio no pasaeay 1

1.Ctatuka Kak pazjesl TeopeTHYeCKOoW MeXaHWKW. (OCHOBHBIC TMOHSATHS CTaTUKU
(paBHOBecHE TeNa, CWia, JUHUS JEWCTBUS CHUJIBI, CHUCTEMa CHUJI, CBOOOJHOE Telo,
SKBUBAJICHTHBIE CUCTEMBbI CHJI, PaBHOACHCTBYIOIIAS CHUCTEMBbI CHUJ, YPaBHOBEIICHHAA
CUCTeMa CHWJI, ypaBHOBEIIIMBAIOIIas cuia). [[Be OCHOBHBIE 3a7]a4l CTATUKH.

2.AXCHOMBI CTATHKHU U UX CJICACTBUS.

3.I1onsTHSI HECBOOOAHOTO TeNa M CBsI3eh. Pa3neneHue cuin Ha aKTUBHBIC CHIIBI M PEAKITHMA
cBs3eil. Akcroma (IpuHIKIT) 0cBOOOKIaeMOCTH. OCHOBHBIE BUIIBI CBSI3CH M X PEAKITUH.

4.Cuctema cxoasmuxcsi cuil. Teopema 0 paBHOJEHCTBYIOIIEH CUCTEMBI CXOJSIIUXCS
cui. ['eomerpuueckuii u anredpandeckuii CnocoObl ONpeIesieHUsl PaBHOACHCTBYIOIICH.

5.YcioBusi  paBHOBECHS CHUCTEMbl  CXOMSIIMXCS  Ccuil. ['eomMerpuueckas U
anreOpanueckast GOpMbI YCIIOBUI paBHOBECHSI CUCTEMBI CXOJISIIUXCS CHUII.



6.Teopema 0 paBHOBECUH TPEX HEMaPAIIEIbHBIX CHUII.

7.CrnoxeHue AByX NapajijiebHbIX CHIL

8.I1apa cwi. MoMeHT mapbl (Kak BEKTOD).

9.Teopembl 00 SKBUBAJICHTHOCTH U CJIOKEHUU Tap U UX CICACTBUS.

10.Teopema o mpuBeIEHUN CUCTEMBI AP K MPOCTEHIIIEMY BUITY.

11.YcnoBue paBHOBECHS CUCTEMBI TIap.

12.MOMEHT CHJTbI OTHOCHUTEIILHO TOYKH (KaK BEKTOP).

13.B3anMocCBsI3b MOMEHTA TTapbl © MOMEHTOB CHJI MTAPbl OTHOCUTEIHLHO MTPOU3BOJIBHON
TOYKH.

14.Jlemma o mapaiielbHOM TiepeHoce cuiibl (Jemma IlyaHco o MpuBEACHHM CUJIBI K
JaHHOMY LIEHTPY).

15.1ToHsATHS TJIABHOTO BEKTOPA U TJIABHOTO MOMEHTA CHUCTEMbI CHJI. AHATUTUYECKUI
croco0 orpeeNneHts rIaBHOr0 BEKTOpa U IITaBHOIO MOMEHTA CUCTEMBI CHJL.

16.0cHoBHast Teopema cratuku (Teopema IlyaHco O TpUBEIEHUM CHCTEMBI CHI K
JTAHHOMY LIEHTPY).

17.YacTHbie ciyyau MPUBEICHUS TPOU3BOJIBHON CUCTEMBI CHIL.

18.YcnoBust paBHOBECHS ITPOU3BOJIBHOM CHCTEMBI CHIT (TeopeMa).

19.Teopema BapunboHa 0 MOMEHTE paBHOJICHCTBYIOIIEH CUCTEMbI CHJI OTHOCUTEIHHO
TOYKH.

20.JTonatue mmockoit cuctemsl cui. [IpuBeneHne MPOU3BOIBHON TIOCKOW CHCTEMBI
CHUJI K mpocTeniiemMy Buiy. OCHOBHBIE CBOMCTBA IIJIOCKOW CUCTEMBI CHUJIL.

21.MOMEHT CHJIBI OTHOCUTEIHHO TOYKH (KakK anreOpandeckas BEIMUHHA).

22 . MomeHT naphl (Kak aareOpandeckas BeIMIrHa).

23.YcnoBusi paBHOBECHsS] TMPOU3BOJIBHOM TIUIOCKONW CHUCTEMBI CHJI. Y PaBHEHHS
PaBHOBECHS MMPOU3BOJIBHOM MIOCKOM CUCTEMBI CHJI (TpU (POpMBI).

24.Y cnoBue paBHOBECHS pblUara.

25.YcnoBue yCTOMYMBOCTH TBEPAOTO Teja Mpu OnpokuiabiBanuu. Koadduiment
YCTOMYHUBOCTH.

26.ITonsTHEe TpeHUsI, BUABI TPCHHSI. 3aKOHBI TPEHUS CKOJILKCHUS.

27 .Peakium HenaealbHbBIX (IEPOXOBATHIX) CBsi3ei. YToi Tpenus. Konyc TpeHus.

28.PaBHOBeECHE MPY HATTMYUU TPEHUS CKOJIBKCHUS.

29.Tpenne kaueHus. PaBHoBecre mpu HAIMYUU TPEHUS KAUCHHUS.

30.IToHsiTHE MOMEHTA CHITBI OTHOCUTEIHHO OCH.

31.B3anmMoCBsA3b MOMEHTA CHJIBI OTHOCUTEIBLHO OCH U MOMEHTA CHJIbI OTHOCHUTEIIBHO
TOYKH Ha DTOU OCH.

32.AHAUIUTUYECKOE OMpENeICHHEe TJaBHONO BEKTOpa U TJIABHOTO MOMEHTa
MIPOCTPAHCTBEHHOW CUCTEMBI CHUII.

33.YpaBHeHUs paBHOBECHS TPOU3BOIHHOM MPOCTPAHCTBEHHOW CUCTEMBI CHIL.

34.Teopema BapuaboHa 0 MOMEHTE PAaBHOJICHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIHHO OCH.

35.ITonsiTHE cHCTEMBI TTapaJUIEIbHBIX CUJI. TeopeMa O paBHOACHCTBYIOIICH CHUCTEMBI
napasuiesIbHbIX U OJMHAKOBO HAMPABICHHBIX CHJL.



36.IToHsTHE T1IEHTpa CHUCTEeMBbl TMapauleNbHBIX cull  (Teopema). Dopmynsl s
BBIUMCIICHHS] KOOPJIMHAT IIEHTPa CUCTEMBbI MapalICIbHBIX CHJL.

37.PaBHOEHCTBYIOIIAS CHJI TSDKECTH TBEpAoro Tema. [loHATHE IIEHTpa TSKECTH
TBepAoro Tena. @opMyIibl AT BEIYUCICHHS KOOPIUHAT IIEHTPA TSHKECTH Tea.

38.0npenenenne KOOpAWHAT LEHTPA THKECTH OJHOPOJHOTO TBEPAOTO Tena (LEHTP
TsDKECTH 00beMa, TIIOMAIH, INHUN ).

39.CriocoObl  ompenereHus] MOJOKEHUSI LIEHTPOB TsDKECTU Ten (MHTErpupoOBaHHE,
CUMMETpHs, pa3OrueHune, crmocod OTPUIATEILHBIX BECOB, SKCIIEPUMEHTAIILHBIN CITOCO0).

IIkaJsa oneHUBaHUs 00y4YarOUIEerocsi Ha codeceI0BaAHNH 1O paszaeay 1

banasl
YpoBeHb 0CBOEHMSI MaTepHuasa peidTHHIOBOM
OLICHKH
TeopeTnueckoe cojiep>kaHue IUCIHUILIMHBI OCBOCHO IIOJIHOCTBIO, 0€3 MpoOeros, 9-10

HEOOXO/JUMBbIE TPAKTUUYECKHE HaBbIKM pabOThl € MarepuajoM IOJHOCTHIO
chopmupoBanbl. OOydYarOIIUiCA HMCUEPIBIBAIONIE, IIOCIEI0BATENIBHO, YETKO U
JOTMYECKH CTPOMHO H3JIaraeT MaTepuall, yMeeT TECHO YBS3bIBaTb TEOPHUIO C
NPaKTUKOHM, BIageeT pPa3HOCTOPOHHMMH HAaBBIKAMH M TPUEMaMH BBITOJHEHUS
NPaKTUYECKUX 3aJad, MpUYEeM He 3aTpyIHSIETCs C OTBETOM IpU BHJIOM3MEHEHUH
3a/1aHUM.

Teopernueckoe copep)kaHue JUCLMILUIMHBI OCBOCHO MPAKTUYECKU MOJHOCTHIO, 7-8
oOyyaroluiics TpaMOTHO U 10 CYILIECTBY U3JaraeT Marepual, He JIOIMycKas
CYIIECTBEHHBIX HETOUHOCTEH, MPaBUIILHO MPUMEHSET TEOPETUUECKUE MOJOKEHUS NIPH
pelIeHNH TPAKTHYECKUX BOIMPOCOB M 3a/1a4, BIAJCET HEOOXOAMMBIMH HaBBIKAMH W
IpUEMaMH UX BbIIOJIHEHUS.

Teopernueckoe copepikaHue AUCLUILIMHBI OCBOCHO YaCTUYHO, 00Y4aroluiics UMeeT 4-6
3HaHMUS TOJBKO OCHOBHOI'O MarepHaa, JAOIMYCKaeT HETOYHOCTH, HEJ0CTaTOYHO
npaBUiIbHbIE (OPMYIUPOBKH, HApPYLIIEHUS JIOTHUECKOW MOCIeI0BaTEeIbHOCTH B
U3JIO)KEHUU MaTepuajia, HO TMpoOerabl HE HOCAT CYIIECTBEHHOIO XapakTepa,
HE00XO0/IMMbIE MTPAKTUYECKHE HABBIKM PaOOThl ¢ OCBOCHHBIM MaTepHajIoM B OCHOBHOM
c(OPMHPOBAHBI, OJHAKO OOYYAFOIIMICS WCHBITBIBACT 3aTPYAHECHUS TIPU PEIICHUH
PAaKTUYECKHX 3a/1a4.

Teopernueckoe cojaepx aHUe JUCHUILUIMHBI OCBOEHO YacTUYHO, OOyYarouuiics 0-3
JIONYCKAET CYILECTBEHHbIE OLIMOKM, HE BUJAUT B3aMMOCBSI3UM TEOPUHM C IPAKTHKOH,
HEOOXOUMbIE MMPAKTUYECKHE HAaBBIKM pabdOThl HE CHOPMHUPOBAHBI, OOJBIINHCTBO
IPEIyCMOTPEHHBIX paboueil mporpaMMoil JUCHMIUIMHBI y4YeOHBIX 3aJaHUi He
BbIMOJHEHO. HeoOxoauma  ONOJMHUTENbHAas  caMOCTOsITENbHAass  pabora  Haj
MaTepHaJIoM Kypca.

Pa3znen 2
JI1st KOHTPOJIS KaueCcTBA 3HAHUHN CTYJIGHTOB IO pa3zeny 2 BBINOIHSAIOTCSA 4 pacyeTHO-
rpadyyecKkre 3ajaHusi, TPOBOJUTCS KOHTPOJIbHAs paboTa Mo pa3feny W YCTHBIA OIpoC.
KommiekTsl 3amad K BBIOJIHEHUIO pPacUYeTHO-rpaUUCCKUX 3aJaHUil  INPUBEICHBI B
METOJMYECKUX YKa3aHUSIX K BBIMIOJIHCHUIO CaMOCTOSATENIbHON paboThl M BBIAAIOTCS HA
MPAKTUYECKUX 3aHSITHUSX.
IIpuMep KoMIJIeKTa 3a1a4 MO pa3jenay 2

Tema 9
3adauu penpodyKmueno20 ypoens
3agaya 9.1 3agava 9.2
JlaHO ypaBHEHHWE JBIKCHUS TOYKH X = sin(mt). Touka ABMXKETCA MO MNPAMONW C MOCTOSHHBIM
OnpenenuTh CKOPOCTh B OJIMKaMIIMIA ocie Havana | yckopenueM a = 0,3 M/c?, Onpenenuth HavyaJabHYIO




JIBYDKEHUSI MOMEHT BpeMeHH 1 , Koraa KoopaIuHaTa X
= 0,5 m. OnpenenuTb YCKOpPEHHUE TOYKH B 3TOT
MOMEHT BPEMEHHU.

CKOpPOCTh TOUYKH, €CITH Yepe3 6 CeKyH]I Iociie Havaa
JIBUKEHHSI CKOPOCTh TOYKH CTaia paBHOM 3 m/cC.

3anaua 9.3
Touka ABMXKETCS MO NPSAMOM C YCKOpEHHEM a =
0,5 wm/c’. OmpenenuTh, 3a KaKOe BpeMs Oyjer
npoiaeHo paccrosuue 9 M, ecmm mpu tp = 0
ckopoctb Touku Vo = 0. KakoBa Oyner ckopocTh
TOYKH B 3TOT MOMEHT BpeMeHH?

3amaua 9.4
CKOIIBKO CeKyHJ NOJDKEH paldoTaTh BHTraTelb,
KOTOPBII COOOIIaeT pakere yYCKOpeHHe 3g, 4TOOBI
CKOPOCTh PpAakeThl B NPSIMOJIMHEHHOM JBHKEHHH
BO3pocia ¢ 3 10 5 km/c?

3agauya 9.5
3a/1aHbl YpaBHEHHS JBHKCHHS TOYKH X = 2t, Y =
1 — sin(0,1t). OnpenenuTh ONMKAUIINI MOMEHT
BpEMEHH, Korja Touyka mepeceder ocb OX.
OmpenenuTh TaKKe CKOPOCTh TOYKH B  ITOT
MOMEHT BPEMECHH.

3agaua 9.6
[Ipoekuusi BeKTOpa CKOPOCTH TOYKH HA OCh X Vy =
2cos(nt). OmnpenenuTb KOOpAUHATY Xi; TOYKH B
MOMeHT BpeMeHH t; = 1 ¢, npu ty = 0 koopanHaTa Xo
=0.

3agaua 9.7
JlaHbl TPOCKIMH BEKTOPa CKOPOCTH TOYKH Ha
KOOpAMHATHBIE OCU: Vy = 3t, Vy 2t2, vV, = £,
Onpenenuth MOAydb BEKTOpa YCKOPEHHS B
MOMEHT BpEMEHH 1j 1 ¢ u ero HampaBleHUE
(HampaBJsIONIME KOCHHYCHI). PaccTOsHUS JaHbI B
METpax, BpeMsl — B CEKYHIax.

3agaua 9.8
JlaHbl ypaBHEHHUs IBUJKEHUS TOUKH: X = 0,3t%, y=
2t%, Onpenenutb, B KakoW MOMEHT BpemeHH t
YCKOpEHHE TOYKH paBHO 7 cem/c? Onpenenutsb
TaKkK€ CKOpPOCTb TOYKM B OTOT MOMEHT BPEMEHH.
Koopaunatsl X U Y 3a1aHbl B CAaHTUMETpax, BpeMs —
B CEKYHJIaX.

3amaua 9.9
ITonoeHye TOUKH Ha MJIOCKOCTH ONpeseNseTcs
eé pagryc-BEKTOPOM 7 =0,3t*T+ 0,1t3].
OnpezieuTh MOMYIIb BEKTOPA YCKOPEHHUs TOYKU B
MOMEHT BpeMeHHU t; = 2 ¢ U ero HampapieHue (110
HaMPaBIIAIOMUM KOCUHYycaM). PaccTosHus 1aHbl B
MeTpax, BpeMs — B CeKyH/Iax.

3amaua 9.10
Touka JBUXKETCS 1O OKPYKHOCTH COTJIACHO
YpaBHEHHUIO S = 0,5t° + 4t. Haiftu nonHoe yCKOpEeHUue
TOYKH B MOMEHT BPEMCHH, KOrja e€ CKOPOCTh
nocturHet 10 mM/c . Paguyc okpyxkHoctu R =1 m.

3adauu peKoHCmpPYKmMueHo20 ypoeHs

3amaua 9.11
KacarenpbHOE yCKOpeHHE TOYKH & 0,2t.
Onpenenutb MOMEHT BpeMEHH t1, KOrja CKOpocThb V
TOYKHU JOCTHTHET BearmuuHbl 10 M/c, ecmm mipu tp = 0
CKOpocTh TOUkH Vo = 2 m/c. Kakoil myTh mpoiiaer
TOYKA 32 9TO BpeMsi?

3amaua 9.12
Touka JBUMXKETCS TIO OKPYKHOCTH COTJIAaCHO
3aKOHY S = 5t — 0,4t%. Onpenenutb MOMEHT BPEMEHU
t;, IpU KOTOPOM HOPMAJIEHOE YCKOPEHHE TOYKH &n =
0, a Tak)ke BEMYMHY MOJHOTO YCKOPEHUS AJIS 3TOro
MOMEHTa BPEMEHHU.

3adauu meopuecKo2o ypoeHs

3anaya 9.13
JlaH 3aKOH IBUXXEHUS TOUYKH 110 TPACKTOPUHU: S =
ot. Onpenenuth paguyc KpUBH3HBI TPAEKTOPUHU B
MOMEHT BpeMeHHu 1, MpH KOTOpPOM HOpMajbHOE
YCKOPEHHE TOUYKH 85 = 3 M/c’, a TaKKe BEIMUHHY
MOJTHOTO YCKOPEHHsl TOYKM B 3TOT MOMEHT
BpPEMEHH.

3agaya 9.14
Ilo okpyxHOCTH, paauyc KOTOpOH I T M,
JBIKETCSI TOYKA COTJIACHO 3aKOHy S = O,3t2.
Onpenenuts MOMEHT BpeMeHU {1, IpH KOTOPOM
HOpMaJbHOE YCKOpeHue Touku ap = 1,5 m/c”, a

TAKKC BCIIMYUHY IMOJIHOT'O YCKOPCHHA TOYKH B ITOT
MOMCHT BPEMCHHU.

IIIkana oueHUBaHUA 32/1a4 MO pa3jaeny 2

Tpouerr banbl
Bhmoane- | 84-100 % | 66-83 % | 50-65% | 0-50 % b "
. . . . PEUTHHTOBOH
HHUA 3aJaHUH 3aJaHUU 3aJaHUH 3aJaHUU
OIICHKH
YpoBeHb
SaMatit PENpOAYKTHBHOIO | 751 | 05075 | 02505 | 0-0.25 0-1
ypOBHH L L L ) ) L
3aaun 1-15 0751 | 05-0,75 | 005 0-15




PEKOHCTPYKTHBHOI'O
YPOBHS
3ajaam  TBOPUCCKOTO |, , g 152 | 07515 | 0-075 0-2,5
YPOBHS
Hroro 0-5

IIpumep 3ananus K pacyeTHO-rpaguYecKUM 3aJaHUAM 10 pasjaeny 2
PI'3 K1. Onpenesienne CKOPOCTH U YCKOPEHUS TOYKH 110 32JaHHBIM
YPaBHEHMSIM ee IBU:KeHus (Tema 9)
[To 3agaHHBIM ypaBHEHHSM [BM)KEHUS TOYKM M TpeOyeTcsi yCTaHOBUTH BUJ €€
TPAeKTOPUH U JUIsl MOMEHTA BpeMeHH t = t; (C) HaliTH MOJOXKEHUE TOYKU HA TPACKTOPHH, €€
CKOPOCTb, IOJIHOE, KacaTeJbHOE M HOPMAJIbHOE YCKOPEHHS, a TAKKE pPaJnyC KPUBU3HBI

TPACKTOPHUH.
Hontep YpaBHeHHsA BHZKEHHA Bpema 7;.c¢
Bap HAHTA x= x(t).cM v =vy({t), cMm
T 217 +3 —5t 0.5
2 Acos™( wt/3)+2 deos ( wt/3)+2 1
3 —cos(nt/3)+3 sin(wt™/3)—1 1
4 4t+4 —A4/(t+1) 2
5 2sin(mt/3) —3cos(mt/3)+4 1
6 3t7+2 —14t 0.5
7 3t—t+1 S5t—5t/3—2 1
8 Tsm(wt /6)+3 2—Tcos(nt™/6) 1
9 —3/(t+2) 3t+6 2
10 —4cos(mt/3) —2sin(mt/3)-3 1

IIIkasia olleHUBAHUSA PACYETHO-TPA(UUYECKUX 32JaHUI 110 pa3aesy 2

Ne padoTsr bannbl peHTHHIOBOM
OLICHKH
K1 1
K2 1
K3 1
K4 2
HTroro S

Bomnpocsl k co0eceoBaHUIO 1O pa3aery 2

1. Kunematvika Kak pas3fenl TeopeTHUYeCKOM MeXaHuku. OCHOBHBIE TOHSATHUS
KMHEMAaTUKU (CUCTEMa OTCueTa, TPACKTOPHUs TOUKHU, MPSAMOJUHEHMHOE W KPUBOJUHEUHOE
JIBWKEHUSI TOYKH, PAaBHOMEPHOE M HEPABHOMEPHOE ABWKECHUS TOYKH, CKOPOCTHh TOYKH,
ycKopeHue ToukH). OCHOBHBIE 3a/1a4d KHUHEMATHKHU.

2.Cnioco0bI 3a1aHMs IBMXKCHUS TOUKH: BEKTOPHBINA, KOOPIUHATHBIN, €CTECTBECHHBIN.

3.0mpeneneHre CKOPOCTH W YCKOPEHUS TOUYKH TPH BEKTOPHOM CIOCOOE 3aJaHus
JBUKEHUS.

4.0npeneneHue CKOPOCTH U YCKOPEHMSI TOUKHU MPU KOOPJAUHATHOM CIOco0e 3aaHus
JBUKEHUS.

5.0mnpeneneHre CKOPOCTU U YCKOPEHHUSI TOUKHU MPU €CTECTBEHHOM CIoco0e 3aJaHus
nBkeHus. EcTecTBeHHasi cucTemMa KoopAWHAT (KacaTelbHasi, HOpMaylb, OMHOpPMaJIb U HX
OpTbl) U €CTECTBEHHBI TPEXTPAHHHUK (COMPHUKACAIOIIASCS, HOPMaJbHAs U CHPSMIIAIONIAS
I0CKOCTH). LIeHTp 1 paanyc KpuBU3HBI TPACKTOPUHU.



6.Knaccupukanust ABMKEHUMH TOUKM 1O €€ YCKOpEeHUsIM (MpSIMOJUHEHHOE,
NpsIMOJIMHEHOE pPaBHOMEpPHOE, MPSMOJMHEHHOE paBHONEPEMEHHOE, KPUBOJIMHEIHOE,
KPUBOJIMHEIHOE paBHOMEPHOE, KPUBOJIMHEIHOE PAaBHOIIEPEMEHHOE).

7.IloctynarenbHoe IBHWKEHUE TBEpAOro Tena. Teopema O MOCTYNareabHOM JBHKEHUU
Tesna. 3aJaHne MOCTYNATENIbHOTO IBM)KEHUS TeNa. Y paBHEHHE OCTYNATENbHOIO IBHKEHHUS TeNA.

8.BpamarensHoe BIKEHHE TBEpIOTO Teja. YTojd TOBOpPOTa Teda. 3aJaHue
BpalIaTeIbHOIO JIBUKEHUS TeJa. Y paBHEHHUE BPAILATEIbHOIO IBHXKEHHS TBEPIOTO TEA.

9.VrioBas CKOpOCTh U YIJIOBOE YCKOpEHHE Tena (Kak anredpanyeckue BEIMYMHBI),
COBEPIIAIOIIIETO BpaIATEIbHOE IBUKEHHUE.

10.YacTHble ciryyan BpalaTelbHOTO IBWKEHHS TeNa (paBHOMEPHOE U paBHOIIEPEMEHHOE
BpaieHue). opMyIibl JJis1 BBIMUCIECHUS YTIIOBOM CKOPOCTH U YIJia IOBOPOTA.

11.0npeneneHue CKOPOCTH MU YCKOPEHUS] TOUKU TEJA, COBEPILIAIOIIETO BpallaTeIbHOE
JIBUKCHHUE.

12.I1ceB1OBEKTOPHI YTIIOBOW CKOPOCTH M YTIIOBOTO YCKOPEHUS Tela.

13.BexTopHBIC BBIpaXESHHSI I CKOPOCTH, BPAIIATEIHHOTO B IIEHTPOCTPEMHUTEIBHOTO
YCKOPEHMI TOYKHU BPAIIAKOLIETOCs Tena.

14.I1nockoe nBmxeHue TBepaoro Tena. CBONCTBA IUIOCKOTO JBHXKEHUS. 3aJaHUe
IUIOCKOTO JIBWKEHUSI Tena (IJIOCKOW (Urypbl). YpaBHEHUS IIJIOCKOTO JIBMXKEHHUS Teja
(ockoit  ¢urypsl). PaznoxeHue JBWXKEHUS IUJIOCKOM (UIyphl Ha MOCTyIATElbHOE
JBUYKEHUE BMECTE C MOJIFOCOM U BpalIEeHUE BOKPYT MOJIIOCA.

15.Teopema 0 CKOPOCTSIX TOUEK INIOCKOU (PUTYpBI U €€ CIECTBUS.

16.ITonsiTHE MTHOBEHHOT'O IEHTPa CKOPOCTEH IUIOCKOW (PUTYpHI W Teopema O ero
CYILIECTBOBAHMH U €IUHCTBEHHOCTH.

17.IlpumeHeHrie MTHOBEHHOTO LIEHTPa CKOPOCTEH K OMPEIEIIEHNUI0 CKOPOCTEH TOYEK
IJIOCKON (PUTYPBI.

18.Paznuunbie ciydan onpeaeeHns MoJI0KeHUSI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19.Teopema 00 yCKOpEHHSIX TOUEK MIOCKON (GUTYPHI.

20.JTonatre MraoBeHHOTO 1IeHTpa yeckopenuit (MILY) mnockoit Gpurypsi.

21.Crioco0bl ompe/ieieHIs] MTHOBEHHOTO IIEHTPa YCKOPEHUH TIJIOCKOW (UTYPBHI.

22.Cheprueckoe IBHKEHHE TBEPIOTO Tela. YTIIbl Dijepa. Y paBHEHUS CPepruecKoro
JBUKECHHUSL.

23.MrHoBeHHasi OCh BpaIllcHHs. Y paBHEHUE MTHOBEHHOM OCHU BpAIllEHUsI TBEPIOTO Tela
npu chepruyeckoM JABIKEHUH. YTIO0Basi CKOPOCTh U YTIIOBOE YCKOPEHHE Tela.

24.0OnpenenieHne CKOPOCTEM U YCKOPEHUM TOUYEK Telia MpU CHEepUuecKOM JBHKCHUH.
Pacnipenenenuie ckopocTeil Touek Tena mpu cpeprudeckoM JBrkeHuH. [Ipoexuuu ckopocTu
TOYKH TeJIa Ha OCH JIEKapTOBBIX KOOPAUHAT.

25.Pa3noxeHune ABMKEHUS CBOOOIHOTO TBEPJIOTO Tella Ha MOCTYIMATENbHOE JBUKECHHE
BMECTE C MOJIIOCOM U c(epuueckoe IBHKEHHE BOKPYT IOJIOCA. YPaBHEHHUS JIBUXKEHUS
cBoOoaHOrO Tena. He3aBUCMMOCTh BEKTOPOB YIIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHS
cBOOOIHOTrO Tela OT BIOOPA MOJIIOCA.

26.0mnpeneneHne CKOpOCTe U YCKOPEHH TOUeK CBOOOIHOTO TBEPAOTO Tea.



27.CnoxHoe nABWKeHHE TOYKH. OTHOCHUTENBHOE, TEPEHOCHOE | aOCOJIOTHOE
JBWKCHHS TOYKH. 3a/IaHNE CII0KHOTO JBMYKCHUS TOUKH.

28.Teopema 0 CII0KEHUH CKOPOCTEH.

29.Teopema o ciioskeHUH ycKopeHui (Teopema Kopuosnmca), KOpuoJIucoBO yCKOPEHUE.
Crnydan OTCYTCTBHSI KOPHOJIMCOBA YCKOPEHUS.

30.CrnoxeHue MoCTynaTeIbHbIX TBUKCHUI.

31.CnoxeHue BpallleHHid TBEPIOro Tejla BOKPYT MapauieibHbIX oceil. [lapa BpareHuii.

32.CnoxeHue BpallleHUd TBEPAOTO Tella BOKPYT MEPECEKAIONUXCS OCCH.

33.CrioxeHue MoCTyNaTeTbHOTO U BPAIaTeIbHOTO IBIKEHUH. BUHTOBOE BIKEHUE.

34.001uii ciydait ClI0KeHHs ABUKESHUM TBEPIOTO Tea.

IIkasa oneHUBaHNUsI 00y4YaIOUIEroCcs HA co0eceI0OBAHMH IO pa3aeay 2

banabl
YpoBeHb 0CBOEHHSI MaTEpHaJIa pedTHHIOBOI
OLIEHKH
Teopernueckoe conepkaHUE MUCIHMIUIMHBI OCBOCHO IIOJIHOCTBIO, 0€3 MpoOesoB, 9-10

HEOOXO/JMMBIE TMPAKTHYECKHE HAaBBIKM pPAa0OTBI € MaTepUAIIOM  IOJHOCTHIO
copmupoBanbl. OOy4aroIMCS HCUEPIBIBAIOIIE, IOCIEJOBATEIBHO, YETKO U
JIOTUYECKH CTPOWHO M3JIaraeT Marepual, yMeeT TECHO YBA3BIBATb TEOPHUIO C
IIPAKTUKOH, BIaJeeT Pa3HOCTOPOHHMMH HaBBIKAMH M IPUEMAMU BBIOJIHEHUS
MPaKTUYECKUX 3a/ay, NPUYEM HE 3aTPYIHSETCS C OTBETOM IPH BUJOU3MEHEHHU
3aaHUH.

Teopernueckoe coaepKaHU€ AUCHUIUIMHBI OCBOEHO IPAKTUYECKH IOJIHOCTBIO, 7-8
oOyyaroIuicss TpaMOTHO M 10 CYIIECTBY H3JaraeT MaTepuall, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEW, NPABUJIBHO INPUMEHSET TEOPETUUECKHUE IOJI0KEHUS
IIPU peLIeHUH MPAKTUYECKUX BOMPOCOB U 3a/1ay, BJIaJieeT HeOOXOAUMBIMU HABBIKAMU
Y IPUEMaMU UX BBITIOJHEHUS.

Teopernueckoe conepxaHue AUCHUILTMHBI OCBOEHO YaCTUYHO, OOyUaromMics UMeeT 4-6
3HaHHUA TOJBKO OCHOBHOI'O MaTepuana, JONyCKaeT HETOYHOCTH, HEI0CTaTOYHO
NpaBUIbHBIE (OPMYIMPOBKH, HApYyUIEHHUsS JIOTMYECKOH MOCIe0BaTEeNbHOCTH B
U3JIO)KEHUU MaTepuanga, HO TMpoOenbl HE HOCIAT CYIIECTBEHHOIO XapakTepa,
HE00XO0/IMMBbIE PAKTUYECKHUE HABBIKU PaOOThI C OCBOEHHBIM MaT€pPHaIOM B OCHOBHOM
c(OpMUPOBAHbI, OJHAKO OOYYaIOIIMNCS HCIBITHIBAET 3aTPYAHEHHS] NPU PELICHUU
ITPAKTUYECKHX 3a]au.

TeopeTnueckoe coaep’kaHuE AUCHUIIMHBL OCBOEHO YAacTHYHO, OOydarouuiics 0-3
JIOMYCKAeT CYLIECTBEHHbIE OLIMOKH, HE BUIUT B3aMMOCBS3U TEOPHM C IMPAKTHKOH,
HEO0OXOIMMBbIE TPAKTHUUYECKHE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI, OOJBIINHCTBO
NPEeJyCMOTPEHHBIX pabodell MporpaMMoON JAMCHUIUIMHBI Y4YeOHBIX 3aJaHUi He
BbINOJHEHO. Heobxoauma  omojHUTENbHAas —caMoOCTOsITeNbHAs pabora Hajx
MaTepUajIoM Kypca.

Pa3znen 3
JInst KOHTPOJISE KauecTBA 3HAHUM CTYJIEHTOB IO pa3zeiy 3 BBINOIHAIOTCSA 4 pacyeTHO-
rpaduueckue 3amaHusi, TPOBOJIUTCS KOHTPOJbHAs padoTa MO pa3feny M YCTHBIH OIpOC.
KommiekTsl 3amad K BBIOJIHEHUIO pPacUYeTHO-TpaUUECCKUX 3aJaHUil  INIPUBEICHBI B
METOJMYECKUX YKa3aHUSX K BBHITIOJIHCHUIO CaMOCTOATENbHON paboThl W BBIJAIOTCS Ha
MPAKTUYECKUX 3aHSATHUSIX.



IIpumMep KOMILIEKTA 32/1a4 M0 pa3aeny 3

Tema 16

3adauu penpoOdyKmueHnoz20 ypoens

3agaua 16.1
Teno maccoit m = 50 kr, moJBeUIEHHOE HA TPOCE,
MOJHUMAETCS BEPTUKAIBHO ¢ yckopeHuem a = 0,5
m/c?. OrnpenenuTh CUITy HaTSDKEHHS Tpoca.

3amaua 16.2
JHerans mMaccoit m = 0,5 KI' CKOJIB3UT BHH3 I10
notky. Ilog KakuM YIJIOM K TOPHU30HTAIBHOM
MJIOCKOCTH JIOJDKEH Pacoiaratbes JOTOK, JIJISl TOTO
YTOOBI JIeTaJIb JBUTAIACH C YCKOPEHHEM a = 2 M/c??
YToJ1 BEIPa3uTh B rpajycax.

1, atlc 3agaua 16.3 3amaua 16.4
6 CkopocTh  JIBUKEHHUS TOUYKH MarepuanbHass TOYKa Maccod M 16 xr
1 pd Maccoi M = 24 Kr mo mNpsSMOH | IBMXKETCSI 1O OKPYXXHOCTH pamuyca R = 9 M co
// 3amana rpadukom ¢GyHKIMU V =|ckopocThio V = 0,8 m/c. Ompenenuth MPOSKIHIO
T / v(t). Onpenenutsb MOJ1yJIb | PABHOACHCTBYIOIIECH CHJI, IPUIIOKEHHBIX K TOYKE,

paBHOJIEHCTBYIOIIEH CHUJI, | Ha TJIaBHYIO HOPMaJib K TPACKTOPHH.
A JICHCTBYIOIIMX HA TOUKY.

3agauya 16.5 3agaya 16.6
MarepuanbHass Touka Maccoi m = 900 kr Onpenenuts NnyTh, NPONACHHBIM MaTepUalbHOU
JBIDKETCS TI0 TOPH3OHTAIBHOW MNPSIMOM  1moj|To4ukod maccod M mo ocu OX 3a 1 C, ecnu oHa

nerictBueM cuiibl F = 270t, xoTopas HarpaBieHa 110
TON >xe mpsMoil. OmnpenenuTh CKOPOCTh TOYKU B
MomeHT BpemeHu t; = 10 ¢, ecou mpu to = 0
ckopocth Vo = 10 m/c. Onpenenuts Takxke IyTb,
PO IeHHBINA TOUKOM 3a 3TH 10 C.

IBWKETCSL MOJ IeHCTBHEM CHIIBI Fy = 12mt’>. B
MoMmeHT BpemeHu fp = 0 koopamHarta Xo = 3 M
CKOPOCTH Vo = 6M/C.

3aoauu pexoHcmpyKmueHozo ypoeus

3anaua 16.7
\T Marepuanpaas Touka M
| M F Maccol M JABUXKETCS BJIOJIb

-> Topu30HTaNbHOM ocu OX mon
Y neiictBuem cmisl F = 2m(x +

1). OnpenenuTb CKOpOCTh U
YCKOpEHUE TOYKM B MOMEHT BpPEMEHH, KOTJa ee
koopauHarta X = 0,5 M.

3anaua 16.8
Ha marepuanbHyro Touky Maccod m = 20 kr,
KOTOpasi JBHKETCA II0 TOPU30HTAIBHOM IPSMOH,
JNEHCTBYeT cuia COMpoTUBIeHUS R = 0,2V2. 3a
CKOJIBKO CEKYHJ| CKOPOCTh TOYKH yMeHbIIUTCS ¢ 10
no 5 m/c? Kakol myTh NpoWaeT Toyka 3a 3TO
Bpemsi?

3anaua 16.9
Omnpenenuts cKOpocTb TOUkH M
KOHMYECKOTO MAasiTHUKA, KOTOPBIHA
npu jpouHe Huth OM = 1 M,
ONMCBIBAET KOHYC C YIJIOM TIpU
BEpIIMHE 0 = 45° .

3anaua 16.10
MarepuanbHas Touka M Maccoit m

= 6 Kr 1mepeMemaercsi B
TOPU3OHTAJIBHOM  IJIOCKOCTH MO
KPUBOJIMHEHHON  TPACKTOPUHU  IOJ
neiictreuem cunel F = 8 H. Omnpenenuts

KacCcaTCJIbHOC YCKOPCHUC TOYKHU.

3adauu meopuecKo2o ypoeHs

3agauya 16.11
Teno maccoit m = 20 kr magaer Mo BEpTUKAIH,
Cuja CONpOTHBJICHUS Bo3ayxa R O,O4V2.
Onpenenuth MaKCHUMAalbHYI CKOPOCTh TaJCHUS
Tena.

3agaua 16.12
Ilo HakJIOHHOW IJIOCKOCTH U3

oy,

PO COCTOSTHUS  TIOKOS  HAdYHHAaeT
&‘. CKOJIB3UTH TEJIO Maccor M = 1 kr.
Onpenenuthb MaKCUMAaJIbHYIO

CKOpOCTb  T€Jla, €CIM Cuia COIPOTUBIICHUS

newxkenno R = 0,08v.

IIpuMmep 3agaHus K pacueTHO-TPpaPUUYeCKNUM 3aJaHUAM O pa3aeny 3
PI'3 I1. UnTerpupoBanne nuddepeHuaIbHbIX YPABHEHUH IBUKEHUS

MaTepHaibHOM TOYKHM (Tema 17)
Martepuanbnas Touka M maccoit M, moyiyuuB B TOYKe A HaYyalbHYIO CKOPOCTbH Vo,
IBUXKETCs B M30THYTOM TpyOe ABC, pacnonokeHHO#l B BEpTUKAIBHON TUIOCKOCTU. YUYaCTKH



TpyOBbl WM 00a HAKJIOHHBIC, WU OJWH TOPH3OHTAJbHBIA, a JAPYroil HAKIOHHBIA. YTOIN
HakjoHa TpyOs! o = 30°. Ha ygactke AB Ha MaTepuaibHYIO TOUKY JCWCTBYET CHIIA TSIKECTH
P, moctossHHas cwia Q (ee HampaBJieHHE yKa3aHO Ha PUCYHKE) W CHJIA COMPOTHBIICHHUS
cpensl R, 3aBuCsIIas 0T CKOPOCTH V Tpy3a W HampaBieHHas MPOTUB ABIKCHUA. TpeHuem
rpy3a o TpyOy Ha yuactke AB npeneOpeus.

B Touke B marepuanbHas Touka, HE M3MEHSIST BEJTMYMHBI CBOSH CKOPOCTH, MEPEXOIUT Ha
yuactok BC TpyOrI, T7ie Ha Hee neicTByeT cuia TshkecT P, crma Tpenust (Ko uimeHT TpeHus
rpy3a o TpyOy f=0,2) u nepemennas cuia F, mpoekius koTopoii Fy Ha 0Ch X JaHa B TaOJIHIIE.

W3BectHo paccrosuue AB = | mnm Bpemss u ABMOKEHHS OT TOYKH A 10 Touku B.
TpeOyercst HaliTH 3aKOH JBMKCHHUS MaTepHalIbHOM Touku Ha ydacTtke BC: X = x(t).
Ne Ba- | Puec. m Vo, Q. R, 7 [, f; Fx,
puaHTa (k1) M/C H H M C H
1 1 4.5 18 9 uv 0,45 - 5 3sin2t
2 2 3 32 4 ur” | 08 | 25 - -8cos4t
3 3 2 2 2 ur 0.4 - 2.5 2sindt
4 4 6 14 18 | ur” | 0.6 5 - -3cos2t
5 5 1.6 18 4 uvr 0.4 - 2 dcosdt
6 6 1,2 22 2 ul” | 08 | 05 - 6t
7 7 2 5 2 uv 0,4 - 2,5 2sindt
8 8 2.4 12 6 )qu’: 0,48 1.5 - 6t
9 9 1.8 15 6 ur 0,3 - 3 ot
10 10 4 12 12 )uIr’: 0,8 2.5 - -8cos4dt
1 . 2 . ]
* X M -
A M Q B ) u S A

o}
=

> Z O




IIIkaJia onleHUBAHNS PACUYETHO-TPa(UIeCKUX 3aJaHNI 10 pa3aenay 3
Ne paGoTsI banbl pedTUHTOBOI
OICHKH

1 2
A2 2
A3 2
J4 2

Hroro 8

Bonpocsl k cobecegoBaHuIo mo pasaeny 3

1.Jlunamuka Kak pasfen TeopeTHueckol MexaHuku. OCHOBHbBIC MOHSTHUS AUHAMUKU
(IpocTpaHCTBO M BpeMsi, MaTepHallbHOE TeNO, CUja, MHEPTHOCTh Teja, macca Tela,
MaTepualibHas TOUKa, CACTEMA OTCUYETA).

2.3akonbl nuHamuku  ([ammmes-Heiorona) wmatepuansHOM  Touku. [loHsiTHE
MHEPLUHAIBHOU CUCTEMBI OTCUETA.

3./IBe OCHOBHBIE 331a41 TUHAMUKHI TOUYKHU.

4.OCHOBHBIE BUJIbI CHIL.

5. Muddepennranbupie ypaBHEHUS! JIBMXKEHHS CBOOOJHONM TOYKHM (B BEKTOPHOM,
KOOPJAWHATHOM 1 €CTeCTBEHHOH hopme).

6.[Topsaok pemnieHus IPSAMOU 3a1a9l TUHAMUAKHI TOYKH.

7.Pemenue oOpaTHO#l (OCHOBHOM) 3a/laud JIMHAMUKU TOYKU TPU MPSIMOIUHEHHOM
JBIKCHUU.

8.Pemenne oOpaTHO# 3a1a4r TMHAMHUKY TIPA KPUBOJWHEHHOM JTBM)KCHUHN TOUYKH.

9.HecBoOoaHoe nBmXeHHE MarepuaibHOW TOYkH. OCHOBHOE ypaBHEHHE IUHAMUKH
HECBOOOIHOM TOUKH. J|BMKEHUE TOUKH T10 33JJaHHON HETOJIBH>KHON KPUBOM.

10.0tHOCUTENFHOE NBWKEHHE TOYKHU. [lOHSITHE MEpEeHOCHOW W KOPHOJIMCOBOM CHII
WHEPLUU TOYKH.

11.Bausinue BpamieHus 3eMid Ha PABHOBECUE U IBHXKEHHE Tell.

12.CBoOOaHBIE KOJIEOAHUS TOUKU.

13.CB0OOIHBIE KOJIEOAHNS TOYKH TIPH HATMINHU TPEHUS CKOJIBKEHUS.

14.CBobGomubie  KoJeOaHMS  TOYKM TIPH  JIMHEHHO-BA3KOM  COIPOTHBJICHUHU.
AnepuonyecKoe IBUKEHUE TOUKH.

15.BeIHyXIeHHBIE KOJIOaHUSI TOUKH.

16.BeiHyXeHHBIC KOJCOaHMS TOYKHU MTPU HATUIUH JTUHEHHO-BA3KOTO COMPOTUBIICHUS
cpeabl. AIEpUOINYECKOE IBUKEHNUE TOUKHU.

17.5IBnenue 6uenuii. SIBjaeHue pe3oHaHca.

18.Mexanunueckas (MatepuanbHasi) cuctemMa. Kiaccudukanus cui, 1edCTBYIONUX Ha
MEXaHH4YEeCKYyI0 cucteMy. OCHOBHBIE CBOMCTBA BHYTPEHHUX CHUJL.

19./luddepennmanbapie ypaBHEHHS IBIKCHHSI MEXaHUUECKOW CHCTEMBI.

20.Macca mexanudeckoit cuctemsl. LleHTp Macc Mexanudeckoi cucteMbl. DopmyIibl
JUTS1 BBIYMCIIEHUSI KOOPAMHAT LIEHTPA MAcC CUCTEMBI.

21.MOMEHT MHEpPLUHMH MEXaHHUYECKOMW CHUCTEMBl M TBEPAOrO Tejla OTHOCHUTEIHHO OCH.
Paauyc nnepuuu. BelurcieHrne MOMEHTOB UHEPLIMU IIPOCTEUILINX TEIL.



22.TeopeMa O MOMEHTAaX HWHEPIMM OTHOCUTENBHO MapajlieJbHBIX OcCeil (Teopema
I'toiirenca-1lITelinepa).

23.1lenTpoOexKHBIE MOMEHTBHl HMHEPLMH. IJJUIMIICOU] HHepuuu. [naBHBIE ocu WU
[JIABHBIE MOMEHTHI UHEPLUU.

24 BpluncieHre MOMEHTa HHEPIIUU TBEPIOTO Tella OTHOCUTENBHO MPOU3BOIBLHON OCH.
[TonsiTHE O TEH30pE MHEPIIUU.

25.Teopema 0 NBIKEHUM ILIEHTpAa MAacC MEXaHMYECKOH cucteMbl. CleACcTBHs, 3aKOH
COXpaHEHUS ABUKEHHUS LIEHTPa Macc.

26.KonudecTBO ABMKEHHUS MaT€pUATBHOM TOUKH. DJIEMEHTApHBIA HMITYJbC CHIIBL.
NmMmynbe OCTOSSHHOM M MEPEeMEHHOMN CHITBI 32 JaHHBIN MPOMEXKYTOK BpeMeHH. TeopeMa 00
UMITYJIbCE PABHOJACHUCTBYIOIIECH.

27.Teopema 00 W3MEHEHHH KOJMYECTBA JBI)KCHHS MaTEpUaTbHOW TOUYKH (B
g depeHurnanbHON U HHTErpaibHOU (popme).

28.KonmnyecTBO JBMKCHHMSI MEXaHMYECKOW CHCTeMbl. Teopema 00 W3MEHEHHH
KOJIMYECTBA JBH)KEHUS MEXAHUYECKOW cUCTeMBbl (B IupPpepeHIralIbHON U MHTErpaIbHOM
¢dopme). CnencTBus, 3aKOH COXpaHEHUS KOJIMYECTBA IBUKEHUSI MEXaHUYECKOW CUCTEMBI.

29.MOMEHT KOJINYECTBA JBUKEHUS MaTePUATbHONU TOUKH.

30.Teopema 00 U3MEHEHNH MOMEHTA KOJIMYECTBA IBUYKEHUSI MaTepUaIbHON TOUYKH.

31.KuHeTHYeCKIii MOMEHT MEXaHUYECKON CUCTEMBI.

32.Teopema 00 H3MEHEHUH KWHETHYECKOTO MOMEHTa MEXAaHHYECKOW CHCTEMBI
(teopema MOMeHTOB). CnencTBusA, 3aKOH COXPAaHEHHUS KHUHETHYECKOTO MOMEHTa
MEXaHUYECKON CHUCTEMBI, HEOOXOAMMBIC YCIOBHUS paBHOBECHS JIIOOOH MEXaHMYECKOU
CUCTEMBI.

33.PaboTa moCTOSTHHOM CUJTBI HA MIPSIMOJIMHEHHOM MepeMEIICHUH.

34.Pabora mnepeMeHHON cwibl (OOl ciydait). Beruucnenwe paboTel dyepes
KpUBOJIMHENHBIN uHTerpan | pona.

35.0nementapHas pabota cuibl. BpramcineHue paboThl dYepe3 KPUBOJIMHEHHBIN
unrerpai ll pona.

36.Teopema 0 paboTe paBHOJACHCTBYIOIICH.

37.Pabota mocTtostHHOM CHJIbl TpeHus. Pabota cuiibl TsbkecTr. PaboTa CHitbl yripyrocTH.
DOnemeHTapHbIe CBeJIeHUs 00 MJiealbHbIX CBs3sX. PaboTa peakim nneaabHON CBS3H.

38.Momutnocts cuiibl. KoagduiineHT noae3noro 1eHCcTBUS MAIIUHBI.

39.KuneTtnueckas sHEprHsi MaTepUATBbHON TOUKU. TeopeMa 00 M3MEHEHUH KMHETHUECKON
SHEPruu MaTepUaIbHON TOUKH (B T depeHIMaIbHON U UHTETPAIbHON (opme).

40.KuneTtnueckasi sHEPrus MEXaHUYECKON CUCTEMBI U CIIOCOOBI €€ BBIUUCICHUS.

41.BbluucieHne KMHETUYECKOW SHEPIHHM TBEPAOIrO Tejla B PA3IMUYHBIX CIIy4asX €ro
JBH>KCHUSL.

42.PaboTa 1 MOLTHOCTb CHJI, TPUJIOKEHHBIX K TBEPAOMY TENy, IPU MOCTYNATEIIbHOM U
BpaIllaTeJIbHOM JIBHXKCHUSIX.

43.PaboTa cHII TSOKECTH MEXaHUYSCKOM CHCTEMBI M TBEPAOTO Tela.

44 PaboTa BHYTPEHHUX CHJI TBEPJOro Tela.



45.Teopema 00 W3MEHEHUM KUHETHYECKON DSHEPruM MEXAHMYECKOW CHCTEMBI.
Teopema 00 M3MEHEHUHM KUHETUYECKOW SHEpruu TBepjaoro tena. Ciydail MexaHWYeCKOH
CUCTEMBI C HE U3MEHSIOIIMMHUCS CO BPEMEHEM UJICATbHBIMU CBSI3SIMH.

46.I1oTennmanbHas sHeprus. BrlunclieHne MOTEHIUANbHON SHEPTrUuM MEXaHWYECKOM
CUCTEMBI U TBEpPOTO Tea.

47.3aK0H COXpaHEHUs NOJIHOM MEXAHUYECKOW SHEPTHH CUCTEMBI.

48.[Iluddepenimanbable ypaBHEHHS MTOCTYNATEIBHOTO JBUKEHHS TBEPAOTO Tela.

49. luddepennmansHoe ypaBHEHHUE BpalaTeIbHOTO IBUXKEHHUS TBEPOTO Tea.

50.quddepentranbapie ypaBHEHHS TIOCKOTO JBHKECHHS TBEPOTO TeJa.

51. Tuddepennanbabie ypaBHEHHS C(hepUUeCKOTO ABMKEHUS TBEPAOTO Tea.

52. luddepentiranbHbie ypaBHEHHS ABHKEHUSI CBOOOIHOTO TBEPAOTO TeJIa.

53.Cuna wHepnuu MarepuaidbHOW Touku (mo JlamamOepy). llenTpoOexHas wu
KacaTeibHasi CoCTaBsromue cuiibl naepiun. [Ipunmun JanamOepa 11 TOUKH.

54 ITpunnun Jlanmambepa 171 MEXaHUYECKON CUCTEMBI.

55.11puBeeHue CUJl UHEPIIMM MEXAHUUYECKOW CHUCTEMBbl (TJIaBHBIA BEKTOP U TJIABHBIN
MOMEHT CHJI UHEPIIUU MEXaHUYECKON CUCTEMBI).

56.I1puBeaeHue CHIl MHEPIIUU TBEPAOTO TeJa B Pa3IMYHbBIX CIIydasiX €ro JBUKEHUS.

S7.JluHamMuYecKkrue peakiuu, JIEeHCTBYIONIME Ha OCh Bpamaromierocs tena. Ciydait
BpallieHUus] TBEPAOTO Tela BOKPYT €ro TJAaBHOW IIEHTPAIBHOW OCH  WHEPIIHUH.
YpaBHOBEUTMBAHUE BPALIAIOIINXCS TEI.

58.0OcHOBHBIEC TOHATHUS U ONpEEICHUS Teopuu yaapa. OCHOBHOE ypaBHEHHE TCOPHH
ynapa. [lomymienus Teopuu yaapa.

59.0011e TeopeMbl TEOpUH yaapa.

60.Y nap mapa o HemoABMKHYIO MOBEpXHOCTh. KoadpuimeHT BoccTaHOBIEHUS.

61.ITpsimoit eHTpanbHBIN yaap nByX Tei. [IpenensHble ciydan.

62.IToTepss KHHETUYECKOM SHEPTUH TIPU HEYNIPyTroM yaape nByx tei. Teopema KapHo.

63.Y nap mo Temy, UMEIOIIEMy HEMOIBIKHYIO OCh BpateHus. Llentp ynapa.

64.CBs13u u ux ypaBHeHus. Knaccudukanus cBszeil.

65.Bo3MokHBIE  (BHpPTyaldbHBIC) TMEpPEMEIIEHUSI TOJOHOMHOW CcHUCTeMBl. Ywucio
cTerneHei cBOOO bl TOJIOHOMHON cucTeMBbI. [IpUHIIUIT BO3MOKHBIX MepeMeEIIeHU .

66.I1puHIIMT BO3MOXXHBIX TEpEMEIIEHUN B cllydae IBIKEHUs cucteMbl. OOriee
ypaBHEHUE TUHAMUKHU.

67.060011eHHBIE KOOPAUMHATHI U 0000IIIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

68.000061m1eHHbIe cuibl. OO0Iee ypaBHEHUE TMHAMUKHU B 00OOIIEHHBIX CUJIaX.

69.YcnoBust paBHOBECHSI CUCTEMBI B 000OIIIEHHBIX KOOPIMHATAX.

70.0npenenenue OOOOIICHHBIX CHJI B CHCTEMax C OJHONW M JIByMs CTEHEHSIMHU
CcBOOOBI.

71.Jludbdepennmanbabie  ypaBHEHHsS]  JBUKCHUS  MEXaHUYECKOW CHCTEMBl B
00001meHHpIx kKoopauHatax (ypaBHeHus Jlarpamxka Btoporo pona). Kunerwueckuid
MOTESHITHAIL.



IIkasa oeHUBaHUs 00y4YaIOUIEerocs Ha codeceI0BAHNH 10 pa3jaeay 3

Bbanabl
YpoBeHb 0CBOEHHMSI MaTepHUaJia peiTHHIOBOM
OIIEHKH
TeopeTnueckoe coaepKaHWe AWCIHUILTUHBI OCBOEHO MOJHOCTBIO, 0e3 mpoOeroB., 9-10

HEOOXOAMMBIC TPAKTUYECKUE HABBIKM pPAOOTHI ¢ MaTEpHAIOM TOJHOCTBIO
chopmupoBanbl. OOyYarOMIMiiCS HMCUEPIBIBAIONIE, TIOCICIOBATEIILHO, YETKO W
JOTMYECKU CTPOMHO U3JIaraeT MaTepuajig, YMEET TECHO YBS3bIBaTh TEOPHUIO C
HpaKTHKOﬁ, BJIagcCT pa3HOCTOpOHHI/IMI/I HaBbIKAMHU U HpI/ICMaMI/I BBIITOJIHCHU A
MPAaKTUYECKUX 3a7ad, MPUYEM HE 3aTPYJIHSETCS C OTBETOM NPH BUIOU3MEHECHHH
3aaHNH.

TeopeTnyeckoe coaepKaHW€ IUCIMUIUIMHBI OCBOCHO MPAKTUYECKH TMOJHOCTHIO, 7-8
oOyyJarouuiics TpaMOTHO M IO CYIIECTBY H3JIaraeT Marepuan, He JI0ImycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUJIBHO MPUMEHSET TEOPETUUYECKHUE IMOJIOKEHUS
OpU PpEHIeHUH MPAKTHUYECKHX BOIPOCOB M 3ajad, BIAAEET HEOOXOAMMBIMH
HaBBbIKAMH M TPUEMAMM UX BBITOJHEHUS.

Teopernueckoe coaepxKaHUe JUCHUILUIMHBI OCBOEHO YacTHYHO, OOydYaroIuiics 4-6
UMeeT 3HaHMUA TOJIBKO OCHOBHOIO  MaTepuana, JIOIyCKaeT HETOYHOCTH,
HEAOCTATOYHO MpaBUIbHBIE (bopMyIUpPOBKHY, HapyILIEeHUs JIOTUYECKOU

MOCNIEIOBATEIbHOCTH B HW3JIOKEHWUM MaTrepuaiga, HO MpoOenbl HE HOCST
CYILIECTBEHHOTO XapakTepa, HEOOXOAMMbIE MPAKTUYECKHUE HABBIKM pabOTHI ¢
OCBOGHHBIM MAaTEpHUajJOM B OCHOBHOM C(OpPMHpPOBaHBI, OJHAKO OOYyYaroIIHCs
WCTIBITBIBACT 3aTPYAHEHUS IPU PEIICHUU NPAKTHYECKUX 3a/1a4.

Teopetnueckoe coaepxkaHHe TUCHHUILUIMHBI OCBOCHO YACTUYHO, OOYyYaromuiics 0-3
JIOITYCKAeT CYIIECTBEHHBIC OIMMOKH, HE BHJIHUT B3aUMOCBSI3U TCOPHH C MPAKTUKOM,
HEOOXOUMbIC TPAKTHUECKUE HAaBBIKM PabOThl He c(HOpPMHUPOBaHBI, OOJBIIUHCTBO
MPEAYCMOTPEHHBIX paboyell MporpaMMoOl JTUCHUILIMHBI y4eOHBIX 3aJaHUNl He
BbIMOJHEHO. HeoOxomuma JOMONHUTENbHAs caMoOCTosITeNbHAs paboTa Hax
MaTepHaJIOM Kypca.

OueHo4YHbIE CPeACTBA VIS POMEKYTOYHOM aTTecTalun

Bomnpocs! k 3k3aMeny

1.Ctatuka kak pazjell TeopeTH4YeCcKOoW MeXaHWKW. (OCHOBHBIC TMOHSATHS CTaTUKU
(paBHOBecHE TeNa, cCuWila, JUHUS JEUCTBUS CHUJIBI, CHUCTEMa CWJI, CBOOOJHOE TeJo,
SDKBUBAJICHTHBIE CHUCTEMbl CHWJI, PaBHOACHCTBYIOIIAS CHUCTEMBbI CHJ, YpPaBHOBEIICHHAS
CHCTEeMa CHJI, ypaBHOBEIIIMBAOIIAs cuja). J[Be OCHOBHBIC 3a]]a4l CTATHUKH.

2.AKCHOMBI CTaTUKH M UX CJICJICTBHSI.

3.IonsTHs HECBOOOTHOTO TENla M CBsA3EH. Pa3/ieneHue Cril Ha aKTHBHBIC CHJIBI U PEAKIUA
cBsizel. Akcroma (TIPUHIIKIT) 0CBOOOXTaeMoCcT. OCHOBHBIC BUJIBI CBSI3EH 1 X peaKInu.

4.Cuctema cxoasmuxcsi cui. Teopema 0 paBHOJAEHCTBYIOIICH CUCTEMBI CXOJSIINUXCS
cui. ['eomerpuueckuii u anredOpandeckuid CocoObl ONpeAesIeHNs] PABHOJAEHCTBYIOUIEH.

5.YciaoBusi paBHOBECHS  CHUCTEMBl  CXOJAIIMXCS CWI.  ['eoMmeTpuyeckas W
anrebpandeckasi GOpMbI YCIOBUN PAaBHOBECHS CUCTEMbI CXOISIINXCS CHJT.

6.TeopeMa 0 paBHOBECHH TpeX HEMapaJICIbHBIX CHIIL.

7.CnoxeHue AByX MapajijieabHbIX CHIL

8.ITapa cui. MoMeHT napsl (Kak BEKTOD).

9.TeopemMbl 00 SKBUBAJICHTHOCTH U CJIOKEHHUH Tap U UX CIEJICTBHUS.

10.Teopema o npuBeEHUN CUCTEMBI AP K MPOCTEUILIEMY BULTY.

11.YcnoBue paBHOBECHSI CUCTEMBI TTap.



12.MOMEHT CUJIbI OTHOCUTENIBHO TOYKU (KaK BEKTOD).

13.B3anMocBsI3b MOMEHTA NTapbl © MOMEHTOB CHJI ITapbl OTHOCUTENILHO MTPOU3BOIBLHOM
TOYKH.

14.Jlemma o mapaiielbHOM TiepeHoce cuiibl (Jemma IlyaHco o MpuBEAEHHH CHUJIBI K
JAHHOMY LIEHTPY).

15.1ToHsATHS TJIAaBHOTO BEKTOpPA M FJIaBHOTO MOMEHTA CUCTEMbI CHJI. AHAJTUTHYECKUM
CIoco0 ONpeeNeH s IIaBHOI0 BEKTOpa U IJTABHOIO MOMEHTA CUCTEMBI CHIL

16.0cHoBHast TeopeMa craTtuku (Teopema llyaHco o mpuBEIEHMHM CHCTEMBI CUJ K
JaHHOMY LIEHTPY).

17.YacTHble cryyau MpUBEICHUS TPOU3BOJILHONU CUCTEMBI CHIL.

18.YcnoBust paBHOBECHS IMTPOU3BOJIBHOM CUCTEMBI CHJI (TEOpeMa).

19.Teopema BapuaboHa 0 MOMEHTE paBHOJICHCTBYIONIEH CHCTEMBI CHJI OTHOCHUTEIHHO
TOYKH.

20.Jlonatue mmockoit cuctemsl cui. [IpuBeneHne MpOU3BOIBHON TIOCKOW CHCTEMBI
CHWJI K mpocTeniiemMy Buiy. OCHOBHBIE CBOMCTBA IJIOCKOW CUCTEMBI CHUJIL.

21.MOMEHT CHJIbI OTHOCUTENIBHO TOYKH (Kak ajnreOpandeckas BeIMYnHa).

22 .MowmeHT naphl (Kak aareOpandeckas BeIMYrHa).

23.YcnoBusi paBHOBECHsS] TMPOU3BOJIBHOM TIUIOCKOM CHUCTEMBI CHUJI. YPaBHEHHUS
PaBHOBECHS MPOU3BOJIBHON MIOCKOW CUCTEMBI CUJI (TpU (POpMBI).

24.Y cnoBue paBHOBECHS pblyara.

25.YcnoBue yCTOWYMBOCTH TBEPAOrOo Tela Mpu onpokuiabiBaHuu. Koadduiment
YCTOWYHUBOCTH.

26.ITonsiTe TpeHusi, BUIbI TPEHUSI. 3aKOHBI TPEHUS CKOJIbKEHUSI.

27 .Peakium HenealbHbBIX (IEPOXOBATHIX) CBsi3ei. YTou Tpenus. Konyc TpeHus.

28.PaBHOBECHE MPU HATTMYUU TPEHUS CKOIBKCHHUS.

29.Tpenne kaueHus. PaBHoBecre Ipy HATMYUHU TPCHUS KAUCHMS.

30.ITonATHE MOMEHTA CHIIBI OTHOCUTEIHHO OCH.

31.B3auMOCBs3h MOMEHTA CHJIBI OTHOCHUTEIBHO OCH U MOMEHTa CHJIbI OTHOCHTEIHHO
TOYKH HA 3TOU OCH.

32.AHanUTHUYECKOE ONpENEJICHUE TIJaBHOTO BEKTOpa W TJAaBHOTO MOMEHTa
IIPOCTPAHCTBEHHOM CUCTEMBI CHIL.

33.YpaBHeHUs paBHOBECHS MTPOU3BOIBHON MPOCTPAHCTBEHHON CUCTEMBI CHIL.

34.Teopema BapnaboHa 0 MOMEHTE PAaBHOJICHCTBYIOIIEH CUCTEMBI CHJI OTHOCUTEIHHO OCH.

35.IToHsiTHE cUCTEeMBI apaienbHbIX cujl. TeopeMa 0 paBHOACHCTBYIOIIEH CUCTEMBI
napajuieIbHbIX U OJIMHAKOBO HAINIPABJICHHBIX CHUII.

36.ITonsiTHEe 1EHTpa CUCTEMbI MapajulelbHbIX cull (Teopema). Dopmysbl IS
BBIYMCIICHUS] KOOPJIMHAT LIEHTPA CUCTEMbI TapaJUIeIbHBIX CHUJI.

37.PaBHOMEHCTBYIOMAsT CWJI TSDKECTH TBepAoro Tena. [IoHSATHE IeHTpa TSKECTH
TBEpAOro tesia. opmyJibl 11l BEBIYUCICHUS! KOOPAUHAT IIEHTPA TAXKECTH TeJa.

38.0npenenenne KOOpAUHAT LIEHTPA TSKECTH OJHOPOJHOTO TBEPIOTO Tena (LEHTP
TSDKECTH 00beMa, TUIOIIAH, JIMHUH).



39.CniocoObl  ompejiesieHusl TMOJOXKEHUST IIEHTPOB TSHKECTH Tel (MHTETpUpOBaHUE,
CUMMETpHUS, pa3doreHue, crnocod OTPULIATENbHBIX BECOB, SKCIIEPUMEHTAIBLHBIN C110C00).

40.KunemaTuka Kak paslie]l TeopeTHYecKor MexaHUuKd. (OCHOBHBIE TOHSTHS
KMHEMAaTHKW (CHCTeMa OTCYeTa, TPACKTOPHsI TOYKH, MPSIMOJIMHEHMHOE M KpPUBOJUHEHHOE
JBYDKEHUS TOYKH, PaBHOMEPHOE M HEPABHOMEPHOE [IBIDKCHHSI TOYKH, CKOPOCTh TOYKH,
ycKopeHue ToukH). OCHOBHBIE 3a/1au KHHEMATHKHU.

41.Crioco0bI 3a1aHusI IBIKCHUS TOYKU: BEKTOPHBIN, KOOPAMHATHBINA, €CTECTBCHHBIN.

42.0mpesiesieHe CKOPOCTU M YCKOPEHHUSI TOYKHM IMPU BEKTOPHOM CIoco0e 3ajaHus
JIBUYKEHUSI.

43.0rmpezenenne CKOPOCTH U YCKOPEHHUS TOYKU TIPU KOOPJUHATHOM CIIOco0e 3aaHus
JIBUYKEHUSL.

44.OnpeneneHne CKOPOCTH U YCKOPEHHUS! TOYKH MPU €CTECTBEHHOM CIOCO0€ 3aaHus
nBkeHus. EcrecTBeHHas cucTeMa KOOpAWHAT (KacaTeiabHas, HOpMallb, OMHOPMaTh U WX
OpThI) U €CTECTBEHHBIM TPEXTPaHHHUK (COMPHUKACAIOMIANLCS, HOPMaTbHAS W CIPSMIISIONIAS
mI0ckocTH). L{eHTp 1 pagnyc KpUBU3HBI TPACKTOPHUH.

45 Knaccudukanus ABMKEHUM TOYKM 1O €€ YCKOpeHHsM (IpsSIMOJIMHEWHOE,
MPSMOJIMHEMHOE PAaBHOMEpPHOE, MNPSAMOJIUHEHHOE paBHOMEPEMEHHOE, KPHUBOJIUHEHHOE,
KPUBOJUHEHHOE pABHOMEPHOE, KPUBOJMHEHHOE paBHOIIEPEMEHHOE).

46.IloctynmarensHoe JABM)KEHHE TBEPAOTO Tena. TeopeMa O TOCTYyNaTedIbHOM
JBYKEHUU Tena. 3aJaHue MOCTYNaTeIbHOrO JBHKEHUS Tea. Y paBHEHHE MOCTYNaTeIbHOIO
TIBYDKEHUS Tea.

47.BpamartenbHoe JBUKEHHE TBEPJOro Tenaa. YTOJd TMOBOpOTa Tejia. 3aJaHue
BpalIaTeIbHOTO JIBI)KEHUS TeJla. Y paBHEHHE BPAIIATEILHOTO IBMYKCHHS TBEPIOTO Tea.

48.YT10Basi CKOPOCTh M YIIIOBOE YCKOPEHME Tella (Kak aireOpanyeckre BEeTUYHHbI),
COBEPIIAOIIETO BpaIATEIHbHOE IBUKECHUE.

49.YacTHbIE CiTyYau BpaliaTeIbHOTO IBMKCHUS Tella (PaBHOMEPHOE W PaBHOIICPEMEHHOE
BpatieHue). GopMyibl 17151 BRIYMCIIEHHS YIIIOBOM CKOPOCTH U YIJIa MOBOPOTA.

50.0Onpenenenne CKOPOCTH M YCKOPEHUSI TOUKHU TeJa, COBEPIIAIOIIETO BpaIlaTeIbHOe
JIBIKEHUE.

51.T1ceBIOBEKTOPHI YIIIOBOI CKOPOCTH U YTIIOBOTO YCKOPEHUS Tea.

52.BexTopHbIE BBIPAKEHUS NI CKOPOCTH, BPAIIATEILHOTO U IIEHTPOCTPEMUTEIHHOTO
YCKOPEHUI TOYKH BPaIIAIOMErocs Tena.

53.ITmockoe nBmwkeHWe TBepnaoro Tteina. CBOMCTBA IUIOCKOTO JBIOKCHHS. 3adaHUC
IJIOCKOTO JBIKEHUS Tena (TUIOCKOW (UTYyphl). YpaBHEHHs IIJIOCKOTO JBIDKEHUS Tea
(mockoit  ¢urypsl). PasnoxxeHue JBWXXKEHUS IJIOCKOM (UIyphl Ha MOCTyIaTelbHOE
JBUYKEHUE BMECTE C MOJIFOCOM U BpallleHUE BOKPYT MOJIIOCA.

54. TeopeMa 0 CKOPOCTSX TOUYEK MJIOCKOW PUTYPHI U €€ CIIeICTBHUS.

55.IToHsiITHE MTHOBEHHOT'O IIEHTPA CKOPOCTEH IJIOCKOW (UTYpPHI U TeopemMa O ero
CYIIIECTBOBAHHUH U €TUHCTBEHHOCTH.

56.IIpumeHeHne MTHOBEHHOTO IIEHTPa CKOPOCTEH K OIMPEAEIICHUIO CKOPOCTEH TOUYeK
TIJIOCKOM (DUTYDHI.



57.PaznuuHble ciiydau OnpeaesieHus MOJ0XKEHUsI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

58.Teopema 00 YCKOPEHHSX TOUCK ITIIIOCKOH (UTYPHI.

59.IToHsiTHEe MrHOBEHHOTO 1IeHTpa yckopenuid (MLLY) miockoit purypsr.

60.Crioco0bl onpe/ieseH!s MTHOBEHHOTO IIEHTPa YCKOPEHUM MII0CKON (PUTYPBHI.

61.Cdeprueckoe IBIIKEHHE TBEPAOTO Tela. YTIIbI Dijepa. Y paBHEHUS CPepHIeCKOro
JBH>KCHUSL.

62.MrHoBeHHasi OCh BpallleHHsA. YpaBHEHHE MTHOBEHHON OCH BpallleHUs TBEPIOTO
Tesa npu chepruyeckoM JBUKEHUHU. YTIIOBask CKOPOCTh U YIJIOBOE YCKOpPEHHUE Tea.

63.0Omnpenenenre CKOPOCTEM U YCKOPEHUHN TOUYEK Tella MpU CHEeprUvecKOM JBHKCHHH.
Pacnipenenenuie ckopocTeil Touek Tena mpu cepruueckoM JBrkeHud. [Ipoekiuu ckopoctu
TOYKH T€JIa Ha OCU J€KapTOBBIX KOOPAUHAT.

64.Pa3noxxeHune ABMKEHUS CBOOOIHOTO TBEPJIOTO TENa HA MOCTYIMATEIbHOE JBUKCHHE
BMECTE C IOJIOCOM M c(hepuyecKkoe IBUKEHHWE BOKPYT IOJIOCA. YPABHEHUS JIBHIKECHHS
CcBOOOJHOTO Tena. He3aBUCMMOCTh BEKTOPOB YIVIOBOM CKOPOCTH W YIJIOBOIO YCKOPEHUS
CBOOOJIHOTO Teja OT BbIOOpA MOJIIOCa.

65.0npenenenue CKOpOCTEN U yCKOPEHHUH TOUEeK CBOOOIHOTO TBEPOIO Tea.

66.CnoxHoe gaBWKeHHE TOYKH. OTHOCHUTENBbHOE, IEPEHOCHOE M  abCOIIOTHOE
JBI)KEHUS TOUKHU. 3aIaHUE CIIOKHOTO IBUKEHUS TOUKH.

67.Teopema 0 CIIOKEHUU CKOPOCTEH.

68.Teopema o cioxxeHnun yckopenuii (Teopema Kopuonmca), KOprOIMCOBO YCKOpPEHHE.
Crnydan OTCYTCTBHSI KOPHOJIMCOBA YCKOPEHUSI.

69.CrnoxeHune moCcTynaTeIbHBIX TBUKEHUIM.

70.CnockeHrie  BpallleHW TBEPIOTO Teja BOKPYr MapamuienbHbix ocedd. [lapa
BpAILICHUU.

71.Cnoxxenre BpalieHUH TBEPOTO Tela BOKPYT MEPECEKAOIINXCS OCEH.

72.CroxeHue MOCTYNaTeIbHOTO U BpalllaTeIbHOTO JABIKEHUH. BUHTOBOE /BIIKEHHE.

73.00muit cyyail CII0KeHHs TBUKEHUN TBEPAOTO Tea.

74.]luHaMuKa Kak pasfen TeopeTHYecKod MexaHuku. OCHOBHBIE TOHSATUSI AUHAMUKHU
(mpocTpaHCTBO M BpeMs, MaTepHallbHOE TeNO, CUjla, MHEPTHOCTh Teja, macca Tela,
MaTtepuaibHas TOYKa, CHCTEMa OTCUETA).

75.3akonsl  auHamuku ([amunes-Heiotona) wmatepuanbHod Touku. [loHsiTHE
MHEPUHUAIBHOW CUCTEMBI OTCUETA.

76.JIBe OCHOBHBIE 33/Ia4l TUHAMHUKHU TOYKH.

77.OCHOBHBIE BUIbI CUJL.

78. Muddepennyanbapie  ypaBHEHUsI JBHXKCHUS CBOOOJHOM TOYKHM (B BEKTOPHOM,
KOOPAMHATHOMN U €CTeCTBEHHOU (hopme).

79.ITopsimok pereHus MpsIMon 3a1a4i JUHAMUKH TOYKH.

80.Pemenue oOpaTtHOM (OCHOBHOM) 3aaud TUHAMHKH TOYKH TMPHU MPSIMOIMHEHHOM
JBH>KEHUU.

81.Pemenue oOpaTHOI 3a/1aun JUHAMUKH NMPU KPUBOJTMHEHHOM JIB’KEHUH TOYKH.



82.HecBoOoiHOE NBM)KEHHE MaTepHalbHOM TOYKU. OCHOBHOE ypaBHEHUE JTUHAMHKHU
HECBOOOHOM TOUKH. JIBHKEHNE TOYKHU I10 3aJaHHON HEMOABUKHON KPHUBOM.

83.0THocuTenbHOE ABMKEHUE TOUYKU. [lOHSATHE TEPEHOCHON M KOPUOJIMCOBOW CHII
UHEPIINH TOYKH.

84.BnusiHue BpalieHus 3eMJId Ha paBHOBECHUE U IBUKCHHUE TEJ.

85.CBoboaHbIC KOJIEOaHUS TOUKH.

86.CBo60aHbIC KOJIEOAHUS TOUKU TPU HATUYUHU TPEHUS CKOJIBKECHHS.

87.CBoOoaHble  KOJICOAHUSI TOYKM TMPU  JMHEHHO-BS3KOM  CONPOTUBIICHUHU.
Arniepuoinueckoe JBUKEHUE TOUKH.

88.BriHyk/1eHHBIC KOJICOAHUS TOUKH.

89.BbiHyX/IeHHbIE KOJIeOaHUsI TOUKU MPU HATUYUU JIMHEWHO-BSI3KOTO COMPOTUBIICHUS
cpeabl. AIEpUOIUYECKOE IBUKEHUE TOUKH.

90.5IBnenne OueHuid. SIBIeHUE pe3oHaHcA.

91.Mexanudeckas (MaTepuanbHas) cucteMa. Kimaccudukarus cui, TeHCTBYIOMNX HA
MEXaHH4eCKy1o cuctemy. OCHOBHBIE CBOMCTBA BHYTPEHHUX CHUJI.

92 . luddepennuanbHbie ypaBHEHUS JBUKEHUS MEXaHUYECKON CHCTEMBI.

93.Macca mexanudeckoil cuctemsl. LleHTp Macc MexaHuueckoi cucrteMbl. DopMyIibl
JUTS1 BBIYMCIIEHUSI KOOPAUHAT LIEHTPA MACcC CUCTEMBI.

94 MOMEHT MHEPIIMH MEXaHHMYECKOW CHUCTEMBI W TBEPJOTO TeJla OTHOCHUTEIHHO OCH.
Pannyc nHepuyu. Beraucnenne MOMEHTOB HHEPIIMU TPOCTEUIINX TEIL.

95.Teopema 0 MOMEHTaX HWHEPLUH OTHOCHTEIHHO MapalljIeIbHbIX ocel (Teopema
Itoiirenca-1lITeiinepa).

96.1lenTpoOeKHBIE MOMEHTBHI HMHEPIMH. IJUIANCOW] WHEpIuu. [NaBHBIE OCH H
[JIABHBIE MOMEHTHI UHEPIUU.

97.BprunciieHrie MOMEHTa HHEPIIUU TBEPJIOTO Tela OTHOCUTEIHHO MPOU3BOJIBLHON OCH.
[TonsiTHE O TEH30pE MHEPIIUHN.

98.TeopeMa 0 NBWKCHHM IICHTpA MacC MEXaHWYECKON cucTeMbl. CIIEICTBUS, 3aKOH
COXpaHEHUS ABUKEHUSI IIEHTPa Macc.

99.KonnyecTBO IBIKEHUS MaTEpHUATbHOW TOYKH. DJIEMEHTAPHBIA HMMITYJIbC CHIIBI.
Mty ibC MMOCTOSTHHOM M MIEPEMEHHOM CHUJIBI 3a JTAHHBIN MPOMEXKYTOK BpeMeHHU. Teopema 00
MMIYJIbCE PABHOACHCTBYIOILIEH.

100.Teopema 00 W3MEHEHHWM KOJMYECTBA [IBIDKCHHSI MaTEpPHAILHOW TOYKU (B
muddepeHnransHON 1 MHTETpAIbHOU (hopme).

101.Konu4ecTBO JBWKEHUST MEXaHUMYECKOM cucTeMbl. Teopema 00 HW3MEHEHHUH
KOJINUECTBa JBM)KCHHUSI MEXaHUYECKOW cuctembl (B IuddepeHInabHON W HMHTErpaibHOU
dbopme). CriencTBus, 3aKOH COXPAHEHHS KOJIUYECTBA JIBMYKEHUS MEXaHUUYECKON CHCTEMBI.

102.MoMeHT KOIM4YecTBa IBIKEHUSI MAaTepUATbHON TOUYKH.

103.Teopema 06 N3BMEHEHUH MOMEHTA KOJMYECTBA IBMYKCHHS MAaTEPUAIbHON TOUKH.

104 .KuneTn4yeckuit MOMEHT MEXaHHUYECKOU CUCTEMBI.



105.Teopema 00 H3MEHEHUM KHUHETHYECKOTO MOMEHTa MEXaHUYECKOW CHCTEMBI
(Teopema MomeHTOB). ClIeICTBUS, 3aKOH COXPAaHEHHUS KHHETUYECKOTO MOMEHTAa MEXaHUUECKOM
CUCTEMBI, HEOOXOIMMBIE YCIIOBUS PABHOBECHS TFOOOM MEXaHUUECKON CUCTEMBI.

106.PabGoTa moCTOSIHHOM CHIIBI HA MPSMOJMHEHHOM MIEPEMEIICHHUU.

107.Pabota mepemeHHOW cwibl (OOmMi ciydail). Beruaucnenune paboTel depes
KpUBOJIMHENHBIN uHTerpan | pona.

108.Onementapnas pabota cuibl. Beruucinenune paboThl yepe3 KPUBOJIUHEHHBIN
unrerpain |l pona.

109.Teopema o paboTe paBHOICHUCTBYIOIICH.

110.PabGota mocTostHHOM cuiibl TpeHusi. Pabota cuiiel TshkecTr. Pabota cuitbl yripyrocTy.
DneMeHTapHbIe CBeIeHUs 00 UIeaTbHbIX CBs3sX. PaboTa peakiiuu uiaeanbHOM CBSI3U.

111.MomuHocTh cunbl. KoadduimeHnt none3Horo nedcTBUs MaIllHBbI.

112 Kunetnueckast 3Heprusi MaTepuaibHON ToUkH. Teopema 00 M3MEHEHUH KHHETHUECKOM
SHEPruM MaTepUaIbHON TOUKH (B 1 depeHIMaIbHON U HHTETPpATbHON (opMme).

113.Kunetndeckasi JHEPTUSI MEXaHHUECKON CHCTEMBI M CITIOCOOBI €€ BBIYUCIICHUS.

114.BpruncneHre KMHETUYECKOW 3HEPIHU TBEPJOrO Tejla B Pa3IMUYHBIX CIydasx €ro
JIBUYKEHUSI.

115.PaboTa 1 MOIIHOCTh CHUJI, IPUJIOKEHHBIX K TBEPAOMY TeIly, IPU MMOCTYNATEIbHOM
Y BpAIlaTEIbHOM JIBIDKECHUSX.

116.PabGoTa cuit TsHKeCTH MEXaHUYIECKOW CHCTEMBI M TBEPAOTO Tea.

117.PaGoTa BHyTpEHHHUX CUJI TBEPJOTO TeA.

118.Teopema 00 W3MEHEHHM KHHETUYECKOM OSHEPTUM MEXAHUYECKOW CHCTEMBI.
Teopema 00 W3MEHEHMHM KUHETUYECKOW ZHEpruu TBepnoro tena. Ciydail MeXaHWYECKOM
CUCTEMBI C HE U3MEHSIOIUMUCS CO BPEMEHEM HJI€aJIbHBIMU CBSA3SIMH.

119.ITorennuansHas dHEpTrUsl. BeruuciaeHne MOTeHIMATBHON dHEPTHH MEXaHWYeCKOM
CUCTEMBI ¥ TBEpPOTO Tea.

120.3ak0H coXpaHEHHS MOJIHOM MEXaHUYECKON IHEPTHH CUCTEMBI.

121. Tludpepennmanpable ypaBHEHHS MTOCTYATEIBHOTO IBUKEHHS TBEPAOTO TEA.

122. TuddepennmanbHoe ypaBHEHUE BpAIATEILHOTO IBIYKEHUS TBEPIOTO Tea.

123.Tuddepennnanbubie ypaBHEHUS IIJIOCKOTO JABMKSHUS TBEPIOTO Tea.

124. Tuddepennuanbubie ypaBHEHUS cPepUuecKOro IBUKEHUS TBEPOTO Tela.

125.Tudpepennmansubie ypaBHEHUS JIBIKEHUS CBOOOTHOTO TBEPIOTO TeEa.

126.Cuna wunepumu MarepuanbHOi Touku (mo [lamambepy). lLlentpobexnas wu
KacaTesbHas cocTaBisitonue cuiibl uHepuu. [punnun Janambepa 115 TOUKH.

127 Ilpunuun HanamOepa a1 MEXaHUYECKON CUCTEMBI.

128.11puBenenre cuil HTHEPLUUHU MEXAHUYECKOW CUCTEMBI (TJIaBHBINA BEKTOP M TJIaBHBIM
MOMEHT CHJI UHEPIIMH MEXaHUYECKON CUCTEMBI).

129.ITpuBeneHne CUJI MHEPLIUU TBEPJIOTO TeJa B PA3IMYHBIX CIyYasX €ro JBUKCHHUS.

130./lunamMuyeckne peaxiuu, ACHCTBYIOIIME Ha OCh Bpamaromierocs tena. Cimydai
BpallleHHWsT TBEPAOrO Tejlla BOKPYr €ro TIJIaBHOM IIEHTPaJIbHOM OCH  HWHEPLHHU.
YpaBHOBEUTMBAHUE BPAAIOIINXCS TEL.



131.0cHoBHbIE MOHATHUS U OIpeAesieHus Teopuu yaapa. OCHOBHOE ypaBHEHUE TEOPUU
ynapa. Jlonmyienus Teopun yaapa.

132.0011ue TeopeMbl TEOPUH yaapa.

133.Y nap mapa o HEMOABMKHYIO MOBEpXHOCTh. KoadduiimeHT BoccTaHOBICHHUS.

134.I1psimoii ieHTpaibHBIN yaap AByx Ten. [IpenensHble ciydau.

135.1ToTepst KUHETHYECKOW SHEPTMHM TPU HEYNPYroM yraape AByX Tel. Teopema
Kapno.

136.Y nap no Teniy, UMeroleMy HEMOIBIKHYIO OCh BpalieHus. LlenTp yaapa.

137.Ces3u 1 ux ypaBHeHHs. Knaccudukarus cBsizeil.

138.Bo3moskHbBIe (BUPTYaJIbHBIE) TIEpPEMEIIEHNUsS TOJOHOMHOM cucteMbl. Ywucio
cTeneHei cB0OO bl TOJIOHOMHOM cucTeMBbl. [IpUHIINIT BO3MOKHBIX MepeMEICHUH.

139.ITpuHIKII BO3MOXKHBIX TEPEMELICHUN B Cilydae IBMXKEHHS cucTteMbl. OOiiee
ypaBHEHHUE THHAMUKH.

140.060061meHHbIE KOOPAUHATHI U 000OIICHHBIC CKOPOCTH MEXaHUYECKON CUCTEMBI.

141.06001eHHbIe cuibl. OOIIIee YpaBHEHUE JUHAMUKY B 000OIICHHBIX CUJIaX.

142.Y cnoBust paBHOBECHUSI CUCTEMBI B 0000IIIEHHBIX KOOPIMHATAX.

143.0mnpenenenrie 00OOMIEHHBIX CHUJI B CHUCTEMax C OJIHOM W JABYMS CTEHEHSMU
CBOOO/BI.

144 . TudpepeHunanbuple  ypaBHEHUS JABMKEHUS MEXAaHUYECKOM CHUCTEMBI B
0000meHHbIX KoopauHatax (ypaBHeHus Jlarpanxa Broporo poja). Kunernueckuit

IIOTCHI M AJI.
Ol.[eHl/IBaHl/Ie CTyACHTA Ha IK3aMCHE N0 TUCHUIIJIUHE «TeopeaneCKaﬁ MEXaHHKA» .
baxnbl
(utoroBoi OcBoenne
. . N TpeOoBanus k 3HAHUAM
PEUTHUHIOBOM | KOMIeTeHIMii
OLIEHKH)
100-85 ITpoxBuHyThI | OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCHI MTOJIHBIE, YETKUE U Pa3BEPHYTHIE.
YpPOBEHb Pemienust 3amay  JIOTMYHBI, JIOKAa3aTelbHBI M JEMOHCTPHUPYIOT
AHAJIUTHYECKUE U TBOPUECKUE CTIOCOOHOCTH CTYACHTA.
84-70 Cpennnii JlaroTcst mosiHBIE OTBETHI Ha IOCTaBJIEHHBIE BOINpoOChl. [lokazaHo
YPOBEHb YMEHUE BBIIEIATh NPUYMHHO-CIEACTBEHHbIE CBsi3u. [lpu perienun
3ajad  JIOMYIIEHBl HE3HAUYHMTENbHbIE ONIMOKH, HCIPABICHHBIE C
MOMOIIBIO «HABOJSAIIMX» BOIPOCOB NMPEMOAABATEISL.
69-60 bazoBbIit OTBeThl Ha BOIIPOCHI U PEIICHUS ITOCTABJIEHHBIX 33/1a4 HEJOCTaTOUHO
YPOBEHb nojHble. Jloruka U MmocaenoBaTeNbHOCTh B PELICHUM 33]a4 UMEIOT
HapymeHus. B oTBeTax 0TCYyTCTBYIOT BBIBOBI.

Crynent, nonyunBmuii MeHee 60% OT MaKCUMaIBLHOTO Oaia 3a pa3Aesl IUCIUTLTHHBI
WJIU TIPOMEXYTOYHYIO aTTECTAIMIO, CAUTACTCS HEATTECTOBAHHBIM T10 IAHHOHN JTUCIHMIUIAHE.

HToroBas olleHKa BBICTABISICTCS ITyTEM MEPEBO/Ia HAOPAHHBIX 0AJIIIOB B COOTBETCTBUU
CO CJIeyIOIIeH TabIuIIeH:

O1eHKa 110 5-0aJUILHOM IIKajle Cynna Ganmios sa/pas /eIl u Oneunka ECTS
DK3aMeH
5 — «omauunor 90-100 A
4 — «xopouwioy» 85-89 B
P 75-84 C




70-74

3—«o » 65-69
(VOOBIEeMBOPUMENILHO 60-64 E
2 — «Hey0081emeopUMEIbHOY Memnee 60 F

MeToauveckue yKkasaHus AJIs PenoaaBaTe/is

1. Yka3anus 11 npoBeAeHUs JIEKIUN

Ha nepBoii BBOJHOM JEeKIMK cAeNaTh OOHIMil 0030p colepKaHus Kypca U OTMETHUTh
HOBBIE METOJBI M MOJXOJbl K PELICHHUIO 33]a4, PacCMAaTPUBAEMBIX B Kypce, TOBECTH O
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
IIPOBEJCHHUsI, COAECP/KAHUE BCTYNMUTEINBHOM, OCHOBHOM M 3aKJIIOYMTEIBHOW YacTU JICKLHWH,
O3HAKOMUTHCSI C HOBHHKAMH Y4YEOHOW W METOAMYECKOW JIUTEPATyphl, MyOIMKAIIUSIMHU
[IEPUOANYECKON II€YaTH IO TeME JEKIMOHHOIO 3aHATHA. YTOYHUTH IUIAH NPOBEACHUSA
CEMHMHAPCKOI0 3aHATUA II0 Teme JIeKUuU. l[lepel u3JI0KEeHHEeM TEKyIEero JIEKIHOHHOIO
Marepuaia HallOMHUTh 00 OCHOBHBIX UTOTax, MOCTUTHYTBHIX Ha Tpeabyaynux jekuusx. C
ATOM 1ENbI0 3a7aTh HECKOJBKO BOMPOCOB AayJAUTOPUU M OCYIIECTBUTH BBIOOPOYHBII
KOHTPOJIb 3HAHUS CTYJICHTOB.

B xoae JEKIMOHHOrO 3aHATHA MpenoAaBaTelb JOHKEH Ha3BaThb TEMY, y4eOHbIE
BOIIPOCHI, 03HAKOMHUTH CTYAEHTOB C MEPEYHEM OCHOBHOW M JOTOJHHUTEIBHOU JIMTEPATYPHI
0 TeMe 3aHATHs. PackpbiBasg cojepkaHue y4eOHBIX BOIPOCOB, AKLIEHTUPOBATh BHHUMAaHHE
CTYJICHTOB Ha OCHOBHBIX KAaTETOpWsX, SBJICHUSIX U IIPOIleccax, OCOOEHHOCTSIX WX
MpOTEKaHus. PacKppIBaTh CYIIHOCTh U COJAEPKAHUE PA3JIMYHBIX TOUYEK 3PCHUS U HAYyUHBIX
MO/IXO0/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUH U MPOIIECCOB.

Crnenyer apryMeHTUpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO IMO3UIUIO [0 CHOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTe mnpuMepsl. 3amaBaTh IO XOAYy H3JIOKEHUA
JEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOINPOCHI M CaMOMY JaBaThb HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHUBU3AIMUA MBICIUTEIBHONU JEATeIbHOCTH CTYJCHTOB, MOBBIMICHUIO HX
BHUMAaHHs M HMHTEpPECAa K MAaTepHally JIEKIHMH, €€ colepxkaHuro. lIpenomaBarens AoiKeH
PYKOBOIUTH pPaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3y4aeMOit
TEeMbI, 0CO0O0 BBIICIAS, KaTEropualdbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0auMO c(HOPMYIUPOBATH OOIIKE BBIBOJBI 10 TEME, PACKPBIBAIOIIUE COAECPKAHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBSIBUTH ITUIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHUS,
JaTh KpAaTKUE PEKOMEHIALNH 10 MOJATOTOBKE CTYAEHTOB K ceMHuHapy. OnpeaenuTb MECTO U
BpeMsl KOHCYJIbTAIIMU CTYJCHTaM, IOKEJIABIIMM BBICTYIIUTh HA CEMUHApPE C JIOKJIagaMHU U
pedepaTamu.

Ha mocnemgneit nekmum yaenuth BpeMs Juisi 0030pa HanboJiee Ba)KHBIX TMOJIOKEHUH,
PaCCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI

Yetko 0003HAYUTH TEMY CEMUHAPA.

OOCyaUTh OCHOBHBIE TIOHSTHUS, CBSI3AHHBIC C 3aHATHSL.



B mponecce pemeHus 3agad BECTH JHMCKYCCUIO CO CTYAEHTaMU O INPAaBWIBHOCTH
IPUMEHEHUS TEOPETUYECKUX 3HAHUU.

OTmeuaTh CTyIEHTOB, HaubOoJee AaKTUBHO YYacCTBYIOIIMX B pEUICHUM 3ajad MU
JTUCKYCCHSIX.

B KoHIIe 3aHATUS 33/1aTh ayIUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus 10 KOHTPOJIKO CAMOCTOSTEIHON pabOThI CTYI€HTOB

[To ycMoTpenuto npernogaBatess 3aJaHue Ha CaMOCTOSITEIbHYIO pab0OTy MOXKET OBITh
WH/IMBUIyaJIbHBIM U (PPOHTAIIBHBIM.

[Tpu ncnonb30BaHUK MHANBUAYAIBHBIX 3a/laHUi TPeOOBaTh OT CTYACHTA MMCbMEHHBIN
OTYET O MPOIETaHHON padoTe.

[Tpu npumeHeHMH (POHTAIBHBIX 33JaHUN BECTU KOJJIEKTUBHBIE OOCYXIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJTOKECHHI.

C uenpl0 KOHTPOJISL KayecTBa BBINOJHEHUS CaMOCTOSTENIbHOM padOThl TpeOOBaTh
WHJIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta [PUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

Meroanyeckue yKa3aHusi AJsl CTYAEHTA

1. YkazaHus 1151 IpOCITyIIMBaHUS JIEKIIUIA

[lepen HauanoM 3aHATHI BHUMATENbHO O3HAKOMUTHCA C YYEOHBIM ILJIAHOM
MIPOBEICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocemieHreM O4epeaHON JIEKIUU OCBEKUTH B MAMSITH OCHOBHBIE KOHUEMLWU
MPOWMJIEHHOTO paHee Marepuana. [loAroToBUTP TMpU  HEOOXOAUMOCTH  BOIPOCHI
npenojasarento. He Hago onacatbes, YTO BOIPOCH! MOTYT OBITh IPOCTHIMHU.

Ha nekuun ocHOBHOE BHHUMaHME CIEIYET yIelsATh HE GOopMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaEMBbIX BOIIPOCOB, ONPEIEIEHUSAM U TOCTAHOBKAM 33a]1a4.

B mpouecce u3ydeHHsi JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTo
BO3BpAILIATECS K OCHOBHBIM IMOHSATUAM M METOAAM pelIeHHs 3anad (31eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XKenaTenbHO UCMONB30BATh KOHCHEKTHI JIEKIMI, B KOTOPBIX MCHOJb3YETCS MPUHATAS
Mpeno/iaBaresieM cucteMa 0003HAUYEHUH.

Jlna Oosiee moapoOHOrO M3ydeHUs: Kypca ciefayeT padoTaTb ¢ peKOMEHIOBaHHBIMU
JUTEPATYPHBIMA HCTOYHUKAMH U BHOBB IOSIBIISFOIIMMUCS UICTOYHUKAMM.

2. YKazaHus U1l y4acTus B IPAKTHYECKHUX 3AHITHUSAX.

Ilepen mocemieHneM ceMHHapa YSCHHUTHh TEMY 3aHSATHUS U CAMOCTOSITENBHO HM3Y4YUTh
CBSI3aHHBIC C HEW MOHATHUS U METO/IbI PEILICHUS 3a/1ay.

Ilepen pemeHuem 3agad akKTUBHO Y4YacTBOBaTh B OOCYXKJAEHHHM C IpErnojaBaTelieM
OCHOBHBIX IIOHATUMN, CBA3aHHBIX C TEMOM 3aHATHUS.

B mpouecce pemeHns 3a1ad BECTU JTUCKYCCHIO C IMPEMNOJABATENEM O NPABUIBHOCTU
IIPUMEHEHUS METO/IOB UX PEILEHUS.

IIo BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJUTH PEIICHHE IPEeIIaraéMbIX 3aaad g0
OKOHYATEJIbHOTO UTOTA.

B KOHIIE TPaKTUYECKOTO 3aHATHUS MPU HEOOXOJUMOCTH BBIICHUTH y MpPENojiaBaTess



HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOIHEHUS pa00OThl HEOOXOAUMO paclevararh.

3.YkazaHust 17151 BBITIOJIHEHUS CAMOCTOSITEIbHOU PabOThI

[TonyuuTs y mnpernopaBaTeds 3aJaHUE U CIUCOK PEKOMEHIOBAHHOW JIUTEpaTYpHI.
N3yueHnne TeopeTHIECKUX BOMPOCOB CIEAYET MPOBOAUTH TI0O BO3MOKHOCTH CaMOCTOSATEIHLHO,
HO MPH 3aTPYAHCHHUSIX 00paIaThCs K MPEIoaaBaTeio.

[ToATOTOBUTH MUCHMEHHBIN OTYET O MPOACTaHHOM padoTe.

[Ipu BbImoNHEHUH (POHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojaBareiisi padora
MOXXET OBITh OIlCHeHa 0e3 MUCHhMEHHOIO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHbBIE
BOIIPOCHI, PU YCIOBUU aKTUBHOM CAMOCTOSITEILHOM paOOTHI.

[ToArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecnieyeHre Y4eOHOM U CIUILINHbI
OcHoBHas nuTeparypa:

1. Jloponnn, ®.A. Teopernueckas mexaHuka: yuyeO. mocodue / @.A. JlopoHuH. —
OnektpoH. gaH. — Cankt-IlerepOypr: Jlawp, 2018. — 480 c. — Pexum pocrymna:
https://e.lanbook.com/book/101840 .

2 Xamsinsiiinen, B. A. Teoperumueckas mexaHuka : yudeOHoe mocobue / B. A.
Xamsuistitnen. — 3-¢ u3g. — Kemeposo : Ky3['TY umenu T.D. [Nopbauesa, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1

3.5xoBenko, I'. H. Kpatkuit kypc TeopeTrueckoit MexaHuku : yueoHoe mocooue / I'.
H. fxoBenko. — 6-¢ wm3n. — MockBa : JlaGoparopuss 3Hanmii, 2020. — 119
c. https://e.lanbook.com/reader/book/135499/#1

4. JInesckuii, B.A. Teopernueckas mexanuka. COOpHUK 3aaHuii: YdeOHOE mocooue:

yue0. mocobme / B.A. JlueBckuii, U.A. ManbimeBa. — OnekTpoH. ngaH. — CaHKT-
[TeTepOypr: Jlans, 2018. — 192 ¢. — Pexum moctyna: https://e.lanbook.com/book/98236 .
JlononHuTenbHasa IUTEpaTypa:

5.Mewepckuid, U. B. 3anaun no Teopernyeckoil MexaHuke : yueOHoe nocodue / 1. B.
Memepckuii ; non penakuueir B. A. Ilamemona, J[. P. Mepkuna. — 52-e u3g., crep. —
Canxkrt-IletepOypr: Jlanb, 2019. — 448 c. Pexum noctyna:
https://e.lanbook.com/reader/book/115729/#440

6.Atanun, B. I'. Mexanuka. Teopernueckass mexanuka : ydebHoe mocobue / B. T.
Atarmmua. — HoBocubupck : HI'TY, 2017. — 108 c.
https://e.lanbook.com/reader/book/118427/#1

7.Ilpacosos, C. I'. Mexanuka. Teopetnueckas mexaHuka : yuebHoe nocodue / C. T
ITIpaconoB. — Tonesartu : TT'Y, 2019. — 99 c.
https://e.lanbook.com/reader/book/139662/#1

8.beptsieB, B. JI. Teopermdeckas ¥ aHAIUTAYECKass MEXaHUWKa. Y4eOHO-

uccienoBarenbckas pabora crygaeHToB : ydeOHoe mocobme / B. JI. beprses, B. C.
Pyunnckuii. — Cankr-IletepOypr : Jlans, 2019. — 424 c.

https://e.lanbook.com/reader/book/111879/#2
[Tporpammuoe obecnieuenue u MHTepHET-pecypChl:



https://e.lanbook.com/book/101840
https://e.lanbook.com/reader/book/145146/#1
https://e.lanbook.com/reader/book/135499/#1
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https://e.lanbook.com/reader/book/115729/#440
https://e.lanbook.com/reader/book/118427/#1
https://e.lanbook.com/reader/book/139662/#1
https://e.lanbook.com/reader/book/111879/#2

9.Teopernueckass MexaHHUKa. DJIEKTPOHHBIN Y4eOHBIH KypcC JJisd CTYyJACHTOB OYHOW U
3a0uHOM opMm o0yuenus / Coct. Kapumor U. — Pexxum gocryma: http://www.teoretmeh.ru/

10.06pa3oBanrie u Mexanuka. OOpazoBarenbHbiii caliT / Coct. Kocuipin A.JO. —
Pexxum moctyma: http://www.emomi.com/
MaTtepuaibHo-TeXHHYECKOe o0ecnieyeHne y4eOHOH JUCHMIIMHBI
JlekMOHHBIE 3aHATUS MPOBOAATCS B y4eOHOM ayauTOpuH, OOOpPYIOBAHHOU

BHJIEONIPOEKTOPOM, SKPAHOM, IEPCOHATIBHBIM KOMIIBIOTEPOM U IMHAMHKAMU.

[IpakTuueckue 3aHATUS TMPOBOASTCS B ayAUTOPUU, B KOTOpPOHM HMeeTcss Habop
HaTJIAIHBIX TOCOOMN (KPUBOIIUITHO-TIOJI3YHHBIH MEXaHU3M, KPUBOIIMITHO-KOPOMBICIOBBIM
YeThIPEXIIAPHUPHBIA MEXaHU3M, KPUBOIIUITHO-KYJIUCHBIN MEXaHU3M, 3y0UaThlii MEXaHU3M C
MWIMHAPUYECKUMH  KoOJIeCaMH, 3yO4aThlii MeEXaHHW3M C KOHHYECKHMU KOJIECaMH,
IUTAHETApHBIA ~ 3y0YaThlii  MEXaHU3M, BHUHTOBOM  IuddepeHIralbHbIii  MEXaHHU3M,
KYJIa4uKOBBIM MEXaHU3M.

Jns  caMocTosITeNbHONM pabOThl  OOyYArOIIUXCS HMEIOTCS  CHEIMaTu3UpOBAHHBIC
MOMENIEHUS, 000PYI0BaHHBIE NMEPCOHAIBHBIMUA KOMITBIOTEPAMHU C BBIXOJ0OM B MIHTEpHET U ¢
JOCTYIIOM K JJIGKTPOHHO-OMONMOTEUYHON  CHCTeME, JJIEKTPOHHOW OubinoTeke U
AJIEKTPOHHOM HMH(OPMAIMOHHO-00pa30BaTeNbHONM Cpele By3a, a TakkKe K JpyruMm
OuOIMOTEeUYHBIM (POHIaM.

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOHM 00pa30BaTENbHOW MPOTPaMMbl MO HANPABJICHHUIO MOJITOTOBKH
18.03.01 «XuMuueckas TEXHOIOTHUD.

PaGouyto mporpammy cocraBui: ipodeccop, Yepnora H.M.

Penensenrt: nouent, bapanosckas JI.B.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS.
[Ipencenarens yuebHo-MeTOIMUecKo komuccun Yepnora H.M.
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