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eanb ocBOeHUS TUCHUILTAHBI
OcBoeHMEe 00yJaOIMMMHUCST HE0OX0AMMOTro o0bemMa GyHIaMEHTATBHBIX 3HAHUH O MEXaHHUYECKOM
B3aHMOﬂeﬁCTBHH, PaBHOBCCHH N IBUIKCHUU MaTepI/IaJIBHBIX TCJI.
TeopeTrueckass MeXaHUKa SIBISICTCS HE TOJIBKO JAMCIMILIAHOW, TAIOMICH yrIyOJIeHHBIC 3HAHUS O
IPUPOJIe, HO TaK)KE BOCIUTHIBAET Y 00YUAIOMIMXCSl TBOPUYECKUE HABBIKM B IOCTPOCHUN MAaTEMAaTUYECKHX
MOJIEJICH IPUPOIHBIX M TEXHUYCCKUX POIIECCOB, COACHCTBYET BRIPAOOTKE CITOCOOHOCTEH K JIOTHYCCKUM

BBIBOJIAM M HAYYHBIM 000O0IIEHUIM, HEOOXOJMMBIM JUIS peLIeHNs TPOopeCCHOHATIBHBIX 3a/1ay.
MecTto nucuuminnabl B crpykrype OOII BO
N3yuenne aucuuiuimbel « TeopeTnyeckas MeXxaHuKa» TpeOyeT OCHOBHBIX KOMIIETEHIIMH, 3HAHHIA,
YMEHUH 1 HaBBIKOB 00y4aroIIerocs 1o AUCHUIIMHAM: - «MaremaTukay, «Pu3uKar.
B xoz1e uzydeHus TeopeTuuecKo MEXaHUKM OOyUarOLMICs 10JIydaeT 3HaHUs, YMEHUSI U HaBbIKU
JUI YCTIEIIHOTO U3y4YEHUS CIEAYIOIUX TUCHUILIAH: «TexHndyeckas TepMOJINHAMUKA U TEIUIOTEXHUKAY.
Komnerennuu odyuarmerocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS TUCHUIINHBI
B npouecce ocBoeHMs JaHHOMN TUCHUIUIMHBI Y CTYJIEHTa (POPMHUPYIOTCS CIEAYIOIINE KOMIIETECHIINU:
— YHUBEPCAJIbHBIE

Kox xom-
MIETEHIINU

HanmenoBanme komie-
TCHIUHU

I/IHI[I/IKaTOpBI JOCTHIXCHHUA KOMIICTCHIIMH

VYKE-1

CriocoOeH HCIOJIb30-
BaTh 3HAHUA €CTC-
CTBCHHOHAYYHBIX TUC-
LHUILIAH, OPUMCHATDH
MCTOABI MAaTCMATHUYC-
CKOI'0O aHaJIu3a U MOJC-
JIMPOBAaHUsA, TCOPCTUYC-
CKOI'O M OKCIICPUMCH-
TaJIbHOI'O UCCIICA0BA-
HUs B ITIOCTAaBJICHHBIX
3aJadyax

3-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUINH,
METOJIbl MATEMaTUYECKOTO aHAIN3a U MOACINPOBAHNUsA, TEOPE-
TUYECKOI'0 U IKCIIEPUMEHTAIILHOIO UCCIICI0BAHNS

V-1 ymeTb: UCII0JIB30BATh MAaTEMAaTUUECKHUE METO/Ibl B TEXHUUE-
CKMX IIPUIOKEHUAX, PACCUUTHIBATE OCHOBHBIEC YUCIIOBBIE XapaK-
TEPUCTUKH CIIyYalHbIX BEJIMYMH, PEIIATh OCHOBHBIE 3a]a4X Ma-
TEMAaTUYECKON CTaTUCTUKH; PELIATh TUIIOBBIC PACYCTHBIC 3a1a4U
B-1 BiianeTs: MeTogaMu MaTeMaTHUECKOI0 aHAJIW3a U MOJIETIH-
pOBaHUsA; METOJAMU PEILECHM 3aa4 aHaJIM3a U pacyeTa Xapak-
TEPUCTHK (PU3MUECKUX CHCTEM, OCHOBHBIMHU IIPUEMaMHU 00pa-
OOTKH 3KCIIEPUMEHTANIBHBIX JAaHHBIX, METOJIaMH padOThI € IIpHU-
KJIaIHBIMU IPOTPAMMHBIMU IPOAYKTaMHU

— obmenpodeccuoHaIbHBIS

Kox xom- | HanmeHoBaHue koMmrie-
WNHauKkaTopbl JOCTUKEHHSI KOMITIETEHIIUU
NEeTeHINH TEHINN
OIIK-2 Crioco6eH ucnob30- 3-OI1K-2 3HaTh: MaTeMaTHYECKHE METOAbI (PU3NYECKUX, XUMU-
BaTh MaTeMAaTUYECKUE, | YECKUX SIBIIEHUH, OCHOBHBIX 3aKOHOB (PU3UKU U XUMUU U NPHU-
¢usnueckue, pU3NKo- | MEHATh UX B podeccuoHanbHoi aesrenbHoct Y-OITK-2
XUMHYECKHE, XMMHUYE- | YMETh: peliaTb MareMaTudeckue, pusndeckue, Gu3nKo-
CKHE€ METOJBI Ul pe- XMMHUYECKHE U XUMHUECKHUE 3a/1auu JJ1s1 00pabOTKH, aHAIN3a U
HIEHUs 3a/1a4 Mpodec- | CUCTEMATU3AIMK JAaHHBIX TEXHOJIOTUYECKOTO Mpoliecca
cHOHaNIbHOM Aedrens- | B-OIIK-2 Bnagers: MaTeMaTHueCKUMU, (PU3HMYECKUMHU, HUZUKO-
HOCTH XUMHYECKUMH, XMMUUYECKUMHU METOJaMH pEeIIeHUs 3a1ad JUIs
OTIpeJIeJIEHUs MOCIIE0BATEIbHOCTH NPOBEICHNS aHATTU30B (PU-
3UKO-XMMHUYECKHUX XapaKTEPUCTUK ChIPbsl, BCIIOMOTraTeIbHbIX
MaTEPHUAJIOB U TOTOBOM MPOIYKIIUU
3agauu BocnuTaHus, peajin3yeMble B PAMKAX OCBOCHHS JMCIUILIHHBI
Hanpas- Co3nanne Bogisieuenune B pazHo-
. Hcnonb3oBanne BOCIUTATENBHOIO NOTEH-
JeHue/ | ycaoBHi, o0ec- . IUVIAHOBYI0 BHEY4eOHYI0
nUaJja y4yeOHOM AU CHUIIMHBI
eJIn Nne4YrBaIOIIHX AeITeJIbHOCTh
ITpodec- | - bopmupona- Hcnonp30BaHnEe BOCIUTATENBHOIO NOTEHIU- | 1.Opranusanus Hay4Ho-
CHOHAJIb- | HHUE KYJIbTYpPbI aja JUCIUIUIMH TPpOo(deCCHOHAIBLHOTO MOAYINS | MPAKTHUYECKUX KOHpe-
HOE U ucclieIoBaTeNb- | A (OPMUPOBAHUS MHKEHEPHOTO MBIIILIe- PEHIIMI U BCTpEY C Be-
TPYJIOBOE | CKOM U HHXKe- HUS ¥ MH)KEHEPHOM KYJbTYpHI 3a CUET Mpak- | AYIIMMH ClIeHUaTIuCTaMu
BOCIIMTA- | HEPHOM nes- TUYECKUX CTYJEHYECKUX UCCIIEOBaHUI CO- IPENNPUATHI roposia U
HUe TEIbHOCTHU BPEMEHHBIX POU3BOJICTBEHHBIX CHUCTEM; BETE€paHaMU aTOMHOMN
(B16) IIPOEKTHOM IEATEIILHOCTU CTYIEHTOB 110 pa3- | OTPACIu.
pabOTKe U ONTUMM3ALUU TEXHOJOTMYECKUX 2. OpraHu3anus 1 npo-




CHUCTEM, CBSI3aHHOM C PCIICHUECM PCAJIbHBIX BCACHUC IMMPECAMCTHBIX
MIPOM3BOJICTBEHHBIX 33/1a4; IIPOXOXKACHUS Ye- | OJMMITHAI U yJacTHE B
pe3 pa3HOOOpa3HbIE UTPOBHIE, TBOPUECKHE, KOHKYpcax mpodeccro-
(dectuBanbHBIC (HOPMBI, TPEOYIONINE aHATN3a | HAJIBHOTO MacTEpPCTBA.
CJIO)KHOTO OOBEKTA, TOCTAHOBKH OTHOCH- 3.Y4actue B €XKETOIHbBIX
TEJILHO HEro Mpeo0pa3oBaTEeIbHBIX 3a/a4 ISl | aKIUSIX CTYACHYECKUX
HX ONITUMAJIBHOI'O PCIICHUA. CTPOUTCIIbHBIX OTPAIOB

CTpyKkTypa ¥ colep:kaHue Y4eOHOH I CIUTIIUHbBI
Jucuuminza npenojaercs cryiaeHTaM B 3-em cemectpe.. OOmias TpyA0eMKOCTh TUCIUILIUHBI CO-
cTaBiseT 4 3a4eTHBIX eAUHUIEI, 144 ak. 4acos.
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111 CTATHUKA 2 - - - 2 YOl 2
OCHOBHBIE IOHATHUS U AKCHOMBICTATHUKHU. 0
2 | Cucrema CXOIAIINXCS CUIL. 6 0,5 - - 55
3 |Teopwus map cui. 4 0,5 - - 3,5
4  |[IpuBeneHue CUCTEMBI CHII KIIGHTPY. Ycio- | 4 0,5 - - 3,5
BHSI PABHOBECHSI.
5 |ILnockas cucreMa Cuil. 7 0,5 - 2 45
6 |Tpenue. 3 - - - 3
7 |[IpocTpaHcTBeHHAs! CUCTEMA CHIL. 7 - - - 7
8 |LleHTp TsKECTH. 4 - - - 4
2 9 KNUHEMATHKA 6 1 - 2 3 YO2 2
KuneMaTnka TOUKH. 0
10 |IIpocteiimue ABMXEHUS TBEPAOTOTENA. 5 1 - - 4
11 |Ilnockoe nBMKEHHE TBEPAOTO TENa. 7 2 - 2 3
12 |Cdepuueckoe ABMKEHHE TBEpAOrO Tema.| 3 - - - 3
JIBm>keHne cBOOOIHOTO TBEPJIOTO Tena.
13 |CioxxHO€ OBUKEHUE TOUKH. 7 - - - 7
14 |CrnoxxHoe TBMKEHHE TBEPJIOTO TElIa. 6 - - - 6
3|15 JANUHAMMUKA 2 - - - 2 YO3 2
BBenenve B quHAMUKY. 3aKOHBIIMHAMU- 0
KH.
16 |duddepeHnmanpaple  ypaBHEHHAIBUXKE- | 6 1 - 2 3
HHS CBOOOJTHOM TOYKH.
17 |HecB0oOOIHOE M OTHOCUTEIBHOEIBIKEHUS 6 - - - 6
TOYKH.
18 |[IpsimonmHelHBIE KOJICOAaHUSATOUKH. 7 - - - 7
19 |BBeneHue B AMHAMHUKY MEXaHUYECKOW cH-| 6 - - - 6
creMbl.] ' eomeTpus macc.
20 |Teopema o IBMIKEHUH IIEHTPA MACCCHUCTE- 2 - - - 2
MBI.
21 |Teopembl 00 M3MEHEHHWH KOJMYECTBA IBU-| 5 1 - - 4
KEHUSIMATEPUAITBHON TOYKU M CHCTEMBI.
22 |Teopembl 00 M3MEHEHWH MOMEHTa Koimde-| 4 1 - - 3
CTBa JBUKCHHS MATEPUATBLHOU TOYKU W KH-




HETHUYECKOIr0 MOMEHTAa MEXaHHYECKOH CH-
CTCMBI.

23 |Teopema 00 M3MEHEHUN KMHETHYECKOU 7 1 - 2
SHEPTHUH.

24 |IIpunoxeHue oOIKMX TeOpeM KAMHAMUKE 6 - - -
TBEPJIOTO Tea.

25 |[Ipunnun /Janambepa. MeTtonkuHeToctatu-| 2 - - -
KH.

26 |DnemeHTapHas Teopus yaapa.

27 |IIpyHIMIT BO3MOXKHBIX MTEPEMEICHUH.

28 |O0miee ypaBHEHHE TUHAMUKH.

NN NN
1
1
1

29 |Muddepennmanpable YpaBHCHUS JIBHKECHUS
CHCTEMbI BOOOOIIEHHBIX KOOPIMHATAX.

~N (NN DN

30 |Maibie koieOaHUd CUCTEMBI OKOJIO MOJIO-| 2 - - -
YKEHHsI YCTOWYMBOIOPaBHOBECHS.

DK3aMeH

40

HUTOI'Q| 144 | 10 - 110/4 |124/4

100

Conep:kaHue JEeKIIMOHHOTO0 Kypca

Tema jexnuu. Bonpocekl, oTpadarbiBaeMble HA JIEKIIUU

Bcero
JacoB

Y4ye0Ho- MeTo-
IUYecKoe
odecrmeyeHue

Cucrema cxoaAamuxces CuJI. FGOMCTpI/I‘ICCKI/Iﬁ U aHAJUTHYECKUH CIIOCOOBI
cioxeHus cuil. [IoHSTHE CHCTEMBI CXOISIIUXCS CHII. HpI/IBCILCHI/Ie CUCTCMBI
CXOOAMUXCA CHII K paBHOHeﬁCTBYIOIHeﬁ. YcnoBus PaBHOBCCHA CHUCTEMbI CXO-
JAIUXCA CHIIL. Crarnuecku OIMPCACIICHHBIC U CTATUYCCKHU HCOIIPCACIICHHBIC 3a-
JadHu. TeopeMa O PaBHOBCCHUHU TPCX HEIIAPAJJICIIbHBIX CHII.

0,5

1,2,3,6

Teopusi map cui. CioxeHue IByX NapajlIeNbHBIX CUJl (IPUBEIECHUE K PABHO-
neiictBytromei). [lapa cun. MomeHT napsl (kak BEKTOp). MOMEHT CHIIbI OTHOCH-
TEJIBHO IEeHTpa (Kak BEKTOp). B3auMocBsI3b MOMEHTA Mapbl © MOMEHTOB CHJI
napbl OTHOCUTENFHO MPOHU3BOJILHOM TOUKH. TeopeMbl 00 AKBUBAIEHTHOCTH U
CJIO)KEHUHU Tap W ux ciencrsud. [IpuBeneHrne npous3BOIBHONM CHUCTEMBI Map K
MPOCTEUIIEMY BULY. Y CJIOBUsI pAaBHOBECHS CUCTEMBI I1ap.

0,5

1,2,3,6

IIpuBeneHue cucreMbl CHJI K LEHTPY. YCJOBHA paBHoBecHus. Jlemma o ma-
pajienbHOM nepeHoce cuibl. [[oHATHE TIIaBHOrOBEKTOpa U TJIABHOTO MOMEHTA
cucteMbl cuil. OcHOBHasi Teopema ctatuku (Teopema Ilyanco o mpuBeaeHUN
MPOM3BOJBHON CHUCTEMBI CHJI K JaHHOMY IEHTpy). YacTHble ciydaw TpHBe-
JCHHUsI CHUCTCMBbI

cui. YCIoBUs paBHOBECHs MPOU3BOJBHON cUCTeMBbI cuil. TeopemaBapunboHa)
0 MOMEHTE PaBHOJCHCTBYIOIICH.

0,5

1,2,3,6

Ilnockast cucrema cuyl. MOMEHT CHJTBI OTHOCHUTEIBHO TOUKH (Kak anreOpande-
cKas BenuurHa). MoMeHT napsl (kak anreOpandeckas BennuuHa). [IpuBenenue
IJIOCKOM CHCTEMBI CHJI K IPOCTEHIIEMY BHIY. Y CIOBUS PABHOBECUS IUIOCKOU
CUCTEMBI CWJI. YpaBHEHUS PAaBHOBECHUS MPOU3BOJIBHON IUIOCKOM CHCTEMBI CHII
(tpu opmpbl). CTaTUYECKH ONpeAeTUMbIe U CTAaTUYECKH HEOIpeAeTUuMBbIe CH-
CTEMBI T€J. Y CIIOBUS paBHOBECUS pbluara. Y CTOMYMBOCTh T€Ja IIPHU ONPOKUIbI-
BaHUH, K0O3()PUIIMEHT yCTOMYUBOCTH.

0,5

1,2,3,6

Kunematuka touku. Ilpenmer u 3amaum kuHemaTwku. CrmocoObl 3aiaHus
IBIDKEHUSI TOUKH. CKOPOCTh W YCKOPEHHE TOYKH MPU BEKTOPHOM CIIOco0e 3a-
naHus aBukeHus. [omorpad ckopoctu Touku. CKOPOCTh U YCKOPEHUE TOUYKH
MIPU KOOPJIMHATHOM CIIOCO0€ 3a1aHus IBYKCHHS (B JIEKAPTOBBIX KOOPJIUHATAX ).
EcTecTBeHHBIN TpeXTpaHHUK, €CTECTBEHHbIE KOOpAUHATHBIE ocu. LlenTp u pa-
JINYC KPUBHU3HBI TpaeKTOpuH. CKOPOCTh U YCKOPEHHE TOUKH MPH €CTECTBEHHOM
crocobe 3a/1aHus ABMKCHUS.

1,2,3,6

IIpocreiimme ABUKeHUs TBepaAoOro reuaa. [loctynarensHoe IBUKXEHNUE TBEPAO-

0 TCJa. TeopeMa 0 NMOCTYNATCJIbHOM JIBUKCHUH. ypaBHeHI/IH MOCTYIATCIIbHOT'O

1,2,3,6




JIBIKEHUSI TBEPJOro Tena. BpamiarenbHoe ABMKEHHE TBEPIOTO Tela BOKPYT
HETOJIBUKHOM OCH. YpaBHEHHE BpAIIATEIbHOTO ABMKEHHUS Tena. YTioBas
CKOPOCTh M YIJIOBOE YCKOpeHHe Tena (Kak anreOpamueckue BenuduHbl). CKo-
POCTh U YCKOPEHHE TOYKH TBEPAOIO TEJa, BPAIIAKOLIErOCs BOKPYT HEMOJABUXK-
HOHN ocu. BexTops! yrioBOWCKOPOCTH U YIVIOBOI'O YCKOPEHMs Tena. BekropHsble
BBIPDAKEHHSI OKPYKHOM CKOpPOCTH, BPAILATEIbHOTO M LIEHTPOCTPEMHUTEIBHOIO
YCKOPEHUH.

Il1ockoe nBUKEHUE TBEPAOIO TeJa.

CBOICTBa TUIOCKOTO JBY)KCHHS. YpaBHEHUS JIBMIKEHUS IIOCKOHN Gurypsl. Pas-
JIO’)KEHHE IUIOCKOTIO JBUKEHUSI HAa MOCTYNATENIbHOE JBUKEHHE BMECTE C IOJIIO-
COM W BpallIeHHe BOKpYT moiioca. TeopeMa o CKOpOCTAX TOYEK IMIOCKOH (ury-
pel ¥ e€ ciaeAcTBUsA. MrHOBEHHBIN IEHTp cKopocTei. CrocoObl HaxO0XKIEHUS
MTHOBEHHOTO IIEHTpa ckopocTeil. OnpeneneHne ckopocTeid TOYeK III0CKor (u-
Typbl C IOMOIIbI0 MTHOBEHHOI'O IIEHTpa ckopocTell. Teopema 00 ycKOpEeHUSIX
TOYEK II0CKOU (hurypsl. [ToHSITHE 0 MTHOBEHHOM IIEHTPE YCKOPEHUIA.

1,2,3,6

JNuddepeHunaibuble YpaBHeHHs] IBUKeHHUSI CBOOOAHOH Touku. [ludde-
PEHIMAJIBHBIE YPAaBHEHHs [BIKCHHUS MaTEpUalIbHON TOUYKH. PemeHue mnepsoi
3a/1a4M JUHAMUKHU TOYKM. PerieHue BTOpOH 3a1ayv IMHAMMKU TOYKH IIPU IIpsi-
MOJIMHEHHOM JIBUKCHUHU (CIydau: MOCTOSHHOM CHJIBI; CHJIBI, 3aBHUCSILICH OT
CKOPOCTH; CHJIBI, 3aBUCSILEH OT IOJOKEHUS TOYKHU; CUJIbI, 3aBUCAILEH OT Bpe-
MeHM). EcTecTBeHHBIE ypaBHEHHUs ABMKEHHs MaTepualbHOM Touku. Pemenue
BTOPOM 3a/1a4M JUHAMUKH NIPU KPUBOJMHEHHOM JABUKECHUUTOYKU.

1,2,3,6

TeopeMbl 00 H3MEHEHMH KOJIHYECTBA JABHKCHHA MaTEePHAIbHONTOYKH H
CHCTEMBI.

KonnuecTBoaBUKEHUAMATEPUATBHOUTOUKH. DJIEMEHTAPHBII UMITYJIBC CUJIBI.
HMnynbc IOCTOSIHHON U IepeMeHHO cuiibl. Teopema 06 uMItynbce paBHOIEH-
ctBytouield. Teopema 00 M3MEHEHHM KOJIMYECTBA JIBUKEHUS TOUKHU B U de-
pEHIMAIBHON 1 KOHeYHOU dopMax. KommuecTBO qBUKCHHSI MEXaHHYECKOM CH-
cteMbl. Teopema 00 U3MEHEHUH KOJIMYECTBA IBUKEHUS MEXaHUYECKOM CUCTEMBI
B T depeHnanbHoi 1 KoHeuyHo! hopmax. CreacTBusl.

1,2,3,6

Teopembl 00 U3MEeHEHUN MOMEHTA KOJHMYECTBA ABHKEHHs] MaTepHAIbHOM
TOUYKH M KHHETHYE€CKOIr0 MOMEHTA MeXaHU4YeCKOM CUCTEMBI.

MOMEHT KOJIMYECTBA JIBUKEHUSI MATEPUAIIBHOM TOYKM OTHOCHUTENIBHO LIEHTPA U
OTHOCUTENIbHO ocu. Teopema 00 M3MEHEHHWH MOMEHTAa KOJIMYECTBA ABM)KCHUS
MaTepHaIbHON TOYKM. KMHETHYECKHII MOMEHT MEXaHWYECKOM CHCTEMBI OTHO-
CUTENIbHO IIEHTPa U OTHOCUTENHHO ocH. Teopema 00 U3MEHEHUHKHHETUIECKOTO
MOMEHTAa MeXaHNn4YeCcKOor cucTteMbl. CleCcTBUS.

1,2,3,6

Teopema 00 H3MEeHEHNH KHHETHYECKOM JHEPIrHM.

Teopemuueckue 60npochwi.

PaboTa nocrosHHoi cuibl. Pabora nepemenHoi cuibl. Teopema o pabore pas-
HozeWcTByromiei. PaboTa cumnel Tsbxkectu. Pabora cuibl ynpyroctu. Pabora mo-
CTOsSIHHOU cuibl TpeHus. MouHocTs. Koaddunuent noneznoro neiicreusa. Ku-
HETHYEeCKasl SHEprus MaTepuaabHON Touku. Teopema 00 U3MEHEHUH KUHETHYe-
CKOM SHEpruu TOUYKH B JU(pepeHIMaIbHOl 1 KOHEYHOU opMax.

1,2,3,6

IlepeyeHb NpaKTHYECKUX 3AHATHI

HanmenoBanmue 3ansitusi. Bonpocsl, orpadareiBaeMble HA 3aHATHH.

Bcero
4acoB

Yye0HO- MeTO-
AHYeCcKoe
odecreyeHHe

Inockast cucrema cui. PaBHoBecue pblyara. MOMEHT CHIIBI OTHOCUTEIBHO
ToukH. OmnpeneneHre peakiui ornop TBEPAOro Tena, HaXOIAIIEerocs Nmoja JAeH-
CTBHEM IPOU3BOJIBHOW TUIOCKOU cucTtembl cuil. Teopema Bapunwsona. Ompene-
JIEHUE pPeaklHii OMop W BHYTPEHHUX PEAKIMi CUCTEM Tell (COCTAaBHBIX KOH-

CTPYKIIUH).

4,5,7,8

Kunemaruka Touku. OnpeneneHue TpaeKTOPUH, CKOPOCTH M YCKOPEHHS TOY-

KM T10 33JJaHHBbIM ypaBHEHUsIM €€ ABMKeHUs. OnpeneneHue CKOpOCTH U YCKO-

4,5,7,8




pPEHUS TOYKU NIPU €CTECTBEHHOM CIIOC00€ 3a/1aHusl €€ IBIKEHUSI.

IInockoe nBuKeHNe TBepaOro Tesa. OnpeneneHue CKOpocTel TOUYEK TBEPIO-
ro Teja MpH IJIOCKOM JBMKEeHUU. OnpeaeneHue yriaioBoi CKOpocTH. MTrHOBEH-
HBIM LEHTp cKopocTel. OmpeneneHre YCKOPEHUM TOYEK TBEPAOIO Tena INpU
IJIOCKOM JIBMKeHUU. OnpeiesIeHue yriioBoro yCKOpeHHUs..

4,5,7,8

I[Ipsimasi m oOpaTHas 3aJa4u JUHAMMKHM TOYKH. OmpejeneHue Cuil mo 3a-
JaHHOMY JBIDKeHUIo. OrpeseneHue napaMeTpoB MPSMOIUHEHHOTO JIBHKEHUS
TOYKM TO 3aJaHHBIM CWiIaM (TpU MOCTOSHHOM CHWIIE; MpPU CUJIE, 3aBHUCSIIEH
TOJIBKO OT BPEMEHH; [IPH CUJIC, 3aBUCSIIEH TOJBKO OT MOJOKEHUS TOUYKHU; MpU
CWJIe, 3aBHUCSILEH TOJIKO OT BpemeHM). OmpeneneHue napaMmeTrpoB KpUBOJIN-
HEHHOTrO BHYKEHUS TOUYKH M0 3aJaHHBIM CHJIaM.

4,5,7,8

Teopema 00 M3MeHeHUM KHUHETHMYECKO >Heprum. BrruucieHue KuHeTHde-
CKOI1 PHEpruM MaTepUaAIbHBIX TeJ B Pa3IMUHBIX CIydasx JABMKeHus. Boruuce-
HUE KUHETHUYECKON HEPTHH MEXaHHUYECKUX cucTeM. [IpuMeHnenue TeopeMsl 00
W3MEHEHUN KHUHETUYECKOW SHEPruu K HCCIIEOBAHHUIO ABM)KCHUS MaTepHallb-
HBIX T€Jl U MEXaHUYECKUX CUCTEM.

4,5,7,8

Ilepedyennb J1a00pPaTOPHBIX PAadOT - He MPEAYCMOTPEHbI YUEOHBIM IJIAHOM

3aaHus IS CAMOCTOSITEJILHOI PaGOThI CTYAEHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
4acoB

YyeoHo- me-
TOAUYECKOe
of0ecreuenue

1

2

3

Paznea 1. CTATUKA

OcCHOBHbBIE TIOHATHS U AKCHOMBI CTATHKH.

Teopemuueckue sonpocawi.

[Ipeamer cratuxku. OcHOBHBIC MOHATHUS CTATUKUA. OCHOBHBIEC 33 JaYHCTATHKH.
Axcromsbl craTuku. OCHOBHBIE BHJIBI CBSI3€H.

2

1,2,3,6

Cucrema cxXoasiluxcs CHJIL.

Teopemuueckue sonpocwi.

[TonsiTue cucrteMbl cXondmMXcs cuil. PaBHOAEHCTBYrOIIAs CXOMSIIMXCS CHIL.
I'eomeTpuueckuit u anredpanyeckuil croco0 OmpeseNeHus paBHOACHCTBYIO-
mieil. YciaoBus paBHOBECHS! CHCTEMBI CXOMSAIIUXCS CHUJ B alredpandeckoi u
reoMmeTpuueckoil opmax. Teopema 0 paBHOBECHHM TpeX HeMapaiedbHbIX
CHIL.

Pewenue 3a0au.

PaBHOBecHE TBEpABIX TEN MOJ JAECHCTBUEM IUIOCKOM CHUCTEMBI CXOASIIUXCSA
cwi. OmnpeneneHue OMOPHBIX peakiuii. Pacdyer miockoil ¢hepmMbl METOJIOM BBI-
pe3anus y3710B. PaBHOBEcHE TBEPIBIX TEJ MO ACHCTBUEM IMPOCTPAHCTBEHHOMN
CHUCTEMBI CXOISAIINXCS CUIL.

5,5

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

Teopust map cuJ.

Teopemuueckue 6onpochwi.

CroxeHue IByX mapajljieIbHBIX CUJI (MPUBEIEHNE K PABHOICHCTBYIOIIEH ).
[Tapa cun. MomeHT napsl (Kak BeKTOp). MOMEHT CHIIBI OTHOCUTENBHO IIEHTpa
(kak BeKTOp). B3auMocCBs3p MOMEHTA TTapbl U MOMEHTOB CHUI TTAPhl OTHOCH-
TETHHO MPOU3BOJIHHON TOUKU. TeopeMbl 00 SKBUBAJICHTHOCTH H CJIOKEHUH Map
1 ux cieacteus. [IpuBenenne mpon3BoJIbHON CUCTEMBI TTAp K MPOCTEUIIEMY
BHUY. Y CIIOBHSI pABHOBECHS CUCTEMBI Iap.

3,5

1,2,3,6

IIpuBenenue cucTeMbl CHII K LEHTPY. Y CJIOBUS PABHOBECHS.
Teopemuueckue 60npochwi.

Jlemma o mapannensHOM nepeHoce cuiibl. [[IoHSITHE TIaBHOTO BEKTOpA U IJ1aB-
HOI'0 MOMEHTa cucTeMbl cuil. OCHOBHas Teopema cTaTuku (Teopema Ilyanco o
IIPUBEICHNN IPOU3BOIBHON CUCTEMBI CUJI K JAHHOMY LIEHTpPY). YacTHbIe ciy-
Yqau MPUBEACHUS CUCTEMBI CUIL. Y CIIOBUSI PAaBHOBECHSI TIPOU3BOJILHOM CHCTEMBI
cuit. Teopema BapriHbOHAa 0 MOMEHTE paBHOAECHCTBYIOIIEH.

3,5

1,2,3,6

Ilnockast cucrema cHJI.
Teopemuueckue 6onpochi.

4,5

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




MOMEHT CHJIBl OTHOCUTENHFHO TOYKH (KaK anreOpandeckast BeTUInHa). MOMEHT
napsbl (kak anredpanydeckas BenuurHa). [IpuBeneHne miockoi CUCTEMBI CHJT K
MPOCTEUILIEMY BUY. Y CIIOBHSI PABHOBECHS IIJIOCKOW CUCTEMBI CHJI. Y paBHEHUS
paBHOBECHS MPOU3BOJILHOM TIOCKOM cucTeMbl cuil (TpH (opmbl). CTaTHudecku
ONpeIETUMBbIE U CTATUUECKH HEONPEEIMMbIE CUCTEMBI TeJl. Y CJIOBUS paBHO-
BecHs pblyara. Y CTOMUMBOCTG Tela npu onpokuabiBaHuu. Koadduuuent
YCTOMYUBOCTH.

Pewenue 3aoau.

PaBHOBECHE TBEPIBIX TEN MO ACUCTBUEM MPOU3BOIBHOM INIOCKOKW CHCTEMBI
cuil. PaBHoBecue cucteM teil. OnpeiesieHre BHyTpEeHHUX peakiuid. Onpenene-
HUE OMOPHBIX peakuuii. Pacuer mnockoit pepmbl MeToiom ceuenuit (Purrepa).
PaBHoBecue ppruara. [IpoBepka ycTOHYMBOCTH TBEPAOIO Tela NPU JECHCTBUU
OTIPOKHUIBIBAIOIIEH HArPY3KH, onpeieneHne KodhhuimeHTa yCTOWINBOCTH.

Tpenue.

Teopemuueckue 8onpochi.

3aKOHBI TPEHUS CKOJIbKEHUS. PaBHOBECHE Tea MPU HATUYHH TPEHUS CKOJIb-
JKEHUS. YTOJ TPEHUs, KOHYC TpeHUus. PaBHOBecHE Tena Mpu HATUYHH TPCHHUS
Ka4yeHUs. PaBHOBeCHE TBEPIBIX TEJ NMPH HAIMYUU TPEHHS THOKHX Tein. Dopmy-
na Dunepa.

Pewenue 3aoau.

PaBHOBecHe Tena 1 cUCTEeM TeJl TIPH y4eTe TPESHUS CKOJIbKeHUs. PaBHOBeCHe
TeJla Ha HAKJIOHHOM IIOCKOCTH. PaBHOBECHE HUIMHAPUICCKUX U CPEPUUCCKUX
TBEPABIX TEJ MPU HAUTWIHH TPeHHsI KaueHUst. CONMPOTHBIICHNUE NIEPEKATHIBAHUIO.

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

IIpocTpancTBeHHas1 cucTEeMa CHJIL.

Teopemuueckue 60npochi.

MOMEHT CHJIBI OTHOCUTEIBHO OCH. B3aMMOCBSI3b MOMEHTA CHJIBI OTHOCUTEIBHO
OCH ¥ MOMEHTA CHJIbl OTHOCUTEJIBLHO TOUKH Ha 3TOM OCHU. AHAJINTUYECKOE
OIIpeZICJICHUE TTIaBHOTO BEKTOPA U INIABHOI'O MOMEHTA IIPOCTPAHCTBEHHOM CH-
CTEMBI CWJI. Y PaBHEHUsI PAaBHOBECHs IIPOU3BOJIBHON IIPOCTPAHCTBEHHOM CUCTE-
MBI cuil. Teopema BapuHbOHA 0 MOMEHTE PaBHOJAEHCTBYIOIIENH OTHOCUTEIBHO
OCH.

Pewenue 3aoau.

Omnpenenenue r1aBHOTO BEKTOPa U TJIaBHOTO MOMEHTa cucteMsl cuil. [Ipuse-
JIEHUE CUCTEMBI CUJI K JaHHOMY LIEHTpY. IIpuBeneHune cucrteMsl CUII K Ipo-
crefmemy Buay. PaBHOBecHe TBEPIBIX TEI U CUCTEM TeJI MO IEUCTBUEM IIPO-
M3BOJIbHOW IIPOCTPAHCTBEHHOM cucTeMBbl cuil. OIpeneseHre OOPHBIX U BHYT-
PEHHHUX peakuuii. PaBHOBECHE YaCTUYHO 3aKPEIJICHHBIX TBEPABIX TEIL.

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

HeHnTp THXKECTH.

Teopemuueckue 6onpochwi.

[{enTp napamienpHbIX cuil. PopMysisl 1) panyca-BeKTOpa U KOOPIUHAT LIEH-
Tpa napajijiesbHbIX cuil. PaBHOAEHCTBYIOIIAs CUIT TSKECTU TBEPIOTO TENa.
Llentp TsKECTH TBepAoro Tena. LleHTp TskecT oqHOpOHOTO Tena (o0beMma,
ionaau, TuHum). LenTp TsxecTu miockoit purypsl. LieHTp TsxecTH TMHUM.
MeTo/1b1 HaxXOKIEHMSI LIEHTPA TsKeCTH. HaxoxaeHne NEHTPOB TSHKECTH IPO-
creiimux guryp. CriocoObl HaX0XACHUS EHTPOB TSHKECTU Tell (MHTETpupoBa-
HHUE, CAMMETpHUs, pa3OueHne, T0MOIHEHHE (CIIOCO0 «OTPHUILIATENILHBIX)» BECOB),
AKCIEPUMEHTAJIbHBINA CII0C00).

Pewenue 3a0au.

Omnpenenenne MoyI0KeHUs EHTPa TSKECTU OJTHOPOJHBIX TBEPABIX TEJ pa3any-
HBIMH CIIOCOOAMHU.

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

Pa3nen 2. KHUHEMATUKA

KunemaTnka TOYKH.

Teopemuueckue 6onpocwi.

YacTtHble ciy4yau IBHXKEHUS TOUKU [ paduku ABMKEHUS, TyTH, CKOPOCTH U
YCKOpPEHUS TOUYKH.

Pewenue 3a0au.

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




Hccnenoanue npsMOJIMHENHOTO IBUKEHUS TOUKH. MccnenoBanrue KpuBoiu-
HEWHOTO JBWKEHUS TOYKH (OMpeIeICHIE TPAeKTOPUH, CKOPOCTH U YCKOPEHHS,
rogorpada cKOpocTH) Mpy BEKTOPHOM, KOOPJAUHATHOM U €CTECTBEHHOM CIIOCO-
0ax 3aJaHMs JBHKEHUS TOYKHU.

IIpocreiimme ABHKEHUs] TBEPAOIO TeJa.

Teopemuueckue 6onpochwi.

ITocTynarensHOE ABMKEHUE TBEPAOrO Tena. Teopema o MocTynaTeIbHOM JIBU-
JKEHUH. Y paBHEHM IOCTYNATEIBHOIO ABM)KEHUS TBEPIOTO Tea. Bpamareis-
HO€ JIBU>KEHHUE TBEPIOIO Tejla BOKPYT HENOABUKHOW OCU. Y paBHEHUE Bpallia-
TEJIBHOT'O JBM)KEHUS Teja. YTIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE Tena (Kak
anreOpanyeckue BennurHbl). CKOPOCTh U YCKOPEHUE TOUKU TBEPOro Teja,
BPAILAOLIEr0Csl BOKPYT HEMIOABM)KHON OCU. BEKTOPBI yIiI0BOM CKOPOCTH U yI-
JIOBOT'O YCKOpPEHHUs Tejla. BEKTOpHBIE BBIpaKEHUsI OKPYKHOU CKOPOCTH, Bpalla-
TEJIBHOIO U LICHTPOCTPEMUTEIIBHOTO YCKOPEHUH. YacTHBIE Clly4au BpallaTesb-
HOT'O JIBUYKEHUS Tejla (pPaBHOMEPHOE U PABHOIIEPEMEHHOE BPALLCHUE).
Pewenue 3a0au.

OnpeneneHne KUHEMAaTUYECKUX [TapaMETPOB IMOCTYATENBHOIO ABHKEHUS
TBepaoro Teina. Mccnenosanue BpalaTenbHOro ABUKEHHS TBEPAOIO TeJla BO-
Kpyr HenoJBuxkHOU ocu. [IpeoObpazoBanne npocTelnx 1BUKEHUI TBEPAOrO
tena. IlepenraTounbple MEXaHU3MBI.

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

IL1ockoe nBUKEHHE TBEPAOIO TeJa.

Teopemuueckue 6onpochwi.

CBolicTBa TUIOCKOTO JIBYDKCHUS. Y PaBHCHUS JBUKCHHSI IIOCKON (hurypsl. Pas-
JI0’KEHHE TIOCKOTO JBUYKEHUS Ha MOCTYINATEIbHOE ABUKEHUE BMECTE C TOJIIO-
COM M BpAIllEHUE BOKPYT MoJjitoca. Teopema 0 CKOPOCTIX TOYEK TUIOCKOU (pury-
pbl U e€ caencTBrUa. MTrHOBEHHBIH LIeHTp ckopocTeil. CriocoObl HaX 0K IeHUS
MI'HOBEHHOTO LIEHTpa ckopocTell. OnpesesieHne CKOpoCcTe TOUeK MI0CKON
burypsl ¢ MOMOIILI0 MTHOBEHHOT'O IIEHTpa CKopocTeil. Teopema 06 ycKopeHH-
SIX TOYCK TUIOCKOH Gurypshl. [ToHATHE 0 MTHOBEHHOM IIeHTpe yckopeHui. Cro-
coOBbI Onpe/IeIeHUss MTHOBEHHOTO IIEHTPa YCKOPEHHH MI0CKON (DUTYPBHI.
Pewenue 3a0au.

CocraBieHue ypaBHEHUH IBUKEHUS TUIOCKON GUTypsl B e€ mtockoctu. Omnpe-
JIeJIEHNEe CKOPOCTEH TOUEK TBEPAOIo Tesa MpH IJIOCKOM ABMkKeHuH. Onpenene-
HUE YII0BOM CKOPOCTU. MTHOBEHHBIN LEHTP CKOpocTel. OnpeneneHue ycKo-
peHuil ToYeK TBEpOro Tejia MpH MIIOCKOM IBHkeHUH. OlpeaeneHue yrioBoro
YCKOPEHHS. MTHOBEHHBIN LIEHTP YCKOPEHUH.

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

Coeprnueckoe 1BHKEHHE TBEPOIro TeJa.

Teopemuueckue 8onpocawi.

Vel Ditnepa. YpaBHeHUs cpeprudeckoro IBuxeHUs. MrHOBEHHas OCb Bpa-
HIeHHsI. Y paBHEHHE MTHOBEHHOM OCH BpallleHus! TBEPOTO Teja npu cepuye-
CKOM JIBJKEHUU. YTJIOBas CKOPOCTh U YIJIOBOE ycKopeHue Tena. OnpeneneHue
CKOPOCTEH U yCKOpEeHU# ToUek Telna Mpu chepruueckoM JBrKeHnu. Pacipene-
JIEHHE CKOpPOCTEeH TOYeK Tella pu chepruueckoM ABKeHuu. [Ipoekiuu ckopo-
CTH TOUYKH TeJla HAa OCH JIEKapTOBBIX KOOPIAUHAT.

Pewenue 3a0au.

Hccnenosanue chepuieckoro IBUKEHHs TBepAOro Tena. [IpoctpancTBeHHas
OpHUEHTAaLMS TeNa, YIiibl Juiepa.

J{BH:KeHHMsI CBOOOHOTO TBEPAOIO TeJia.

Teopemuueckue 8onpochi.

Paznoxxenue qBukeHUs: CBOOOHOTO TBEPAOTO Tela Ha MOCTYIAaTeNbHOE IBU-
’KEHHE BMECTE C MOJIOCOM U chepruecKoe IBUKEHUE BOKPYT MOJtoca. YpaB-
HEHUS JIBIKEHUSI CBOOOIHOTO TBEPOTO Tena. He3aBUCHMOCTh BEKTOPOB YIIIO-
BOIl CKOPOCTH U YIJIOBOTO YCKOPEHHUS CBOOOHOIO Teja OT BbIOOpA MOJIIoCca.
Omnpeznenenue CKOPOCTE U yCKOpeHUil Touek CBOOOIHOTO TBEPIOTO Tea.
Pewenue 3a0au.

YpaBHEHUs IBUKEHHUsI CBOOOJHOTO TBepAoro reia. OnpenenaeHne CKopocTeil u

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




YCKOpPEHUH TOYeK CBOOOIHOTO Tena.

CJ10:kHO0€ IBHKEeHHE TOUYKH.

Teopemuueckue 6onpochwi.

OTHOcUTENbHOE, TIEPEHOCHOE U a0COTIOTHOE JBUKEHHS TOUKH. 3aJaHHE CIOXK-
HOT'0 JIBUKEHUS TOUKH. Teopema o ciioxkeHnn ckopocteil. Teopema o ciioxe-
HuU yckopeHuii (Teopema Kopuomnuca), kopuonrcoBo yckopenue. Ciaydan otT-
CYTCTBHUSI KOPHOJIMCOBA YCKOPEHHUSI.

Pewenue 3a0au.

VYpaBHeHus 1BUKeHUS TOUKU. CI0XKEHUE CKOPOCTEN U YCKOPEHUN TOUKH (CITy-
yail IOCTYINATEIbHOTO IEPEHOCHOTO JIBU)KEHHUSI, CITydaid BpalaTeIbHOTO Mepe-
HOCHOT'O JIBM)KEHUS).

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

CJ10:KkHO€ IBHKEHUE TBEPAOro TeJia.

Teopemuueckue sonpocuil.

Ciio)keHue mocTynaTeNbHbIX ABMKEeHUN. Cl0oKeHue BpallleHUi TBEpI0TO Tefa
BOKpPYT napaienbHbix oceil. [lapa Bpamenuii. CiojxeHue BpallleHui TBEpIOTo
TeJla BOKPYT Inepecekaronuxcs ocei. CliokeHne NoCTynaTeJIbHOTO U Bpailia-
TENBHOTO JBWKCHU. BuHTOBOC NBMKEeHME. OOIIU Clydail CIIOKCHUS TBUXKE-
HUM TBEPAOTO Tea.

Pewenue 3a0au.

CrnoxeHue noctynaTenbHbIX JBUKEHUN. Clio)KeHHe BpallleHuid TBEpAOro Tesa
BOKPYT MapaJuiebHBIX ocell. MccienoBanue NBIKEHUS TUTAHETAPHBIX U AU (-
dbepeHnaIbHbIX 3y0UaThIX MEXaHU3MOB C IUIMHAPUYECKHUMH KOJIECAMH.
CroxxeHue BpallleHHi TBEpI0TO Tela BOKPYT Mepecekatomuxcs oceil. Mcce-
JIOBaHME JIBMKCHHUS ITAHETAPHBIX U TUdepeHInanbHbIX 3y0UaThIX MEXaHU3-
MOB C KOHUYECKUMH KosiecamMu. CII0KEHUE OCTYIATEILHOTO U BpallaTesIbHO-
ro IBIDKeHn. BUHTOBOE IBIDKEHHE.

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

Paznen 3. IMHAMMUKA
BBenenue B AUHAMUKY. 3aKOHBI ITMHAMHMKH.

Teopemuueckue 80npochi.
[TpenMeT TMHAMUKH, OCHOBHBIC ITOHATHUS M onpeaeiieHus. IIpocTpancTBo u
BpEMs B KJIACCUYECKON MEXAHUKE. I/IHCpHI/IaJ'[I)HI)IG CHUCTEMBEBI OTCUECTA. 3aKOHI)I
nuHamMuKu (3akoHbl ["anunes-Heiotona). UnepTHOCTH MaTepuanbHbIxX Ten. Oc-
HOBHBIC 3aJa4 TUHAMUKU. OCHOBHI)IC BUbBI CHUJI.

1,2,3,6

Juddepenunanbubie ypaBHEHHS IBUKCHUSA CBOOOIHOM TOYKH.
Teopemuueckue eonpochi.
Huddepennnanbabie ypaBHEHHs JBUKCHHSI MaTepuaibHOW TOYKU. PemieHue
MEepBOM 3a7a4u¥l TUHAMUKHN TOYKH. Perenue BTopoi 3aaaul JUHAMUKH TOYKH
P MPSMOJIMHEHHOM JIBHXKEHUH (CIy4yau: MOCTOSIHHOW CHJIBI; CHIIBI, 3aBUCS-
e OT CKOPOCTH; CUJIbI, 3aBUCAILECH OT MOJOKEHUS TOUYKH; CUJIbI, 3aBUCAILCH
OoT BpeMeHH). EcTecTBeHHBIE YpaBHEHHMs JABMKEHUS MaTepPHAIbHON TOYKH.
Pemienue BTOpO# 3a1aun TMHAMUKY NPY KPUBOJIMHEWHOM JIBUKEHUH TOYKH.
Pewenue 3aoau.
Omnpenenenue cui 1o 3aJJaHHOMY JIBHKEHHUIO TOUKHU (Cllydaidl IpsIMOJIMHEIHOTO
JBUKEHUSI, CITydaid KpUBOJIMHEMHOTO JIBM>KEeHMs1). COCTaBIIEHUE U pEIIeHUE
nudepeHIaTbHBIX YPAaBHEHHUH TBMKCHHS CBOOOTHOM MaTepUabHON TOUKH
(cmyyau IpSMOJIMHEWHOTO ¥ KPUBOJIMHEHHOTO ABMXKEHUS, CIIydan TTOCTOSTHHBIX
Y IEpEMEHHBIX CHJI).

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

HecBo0oaHOe 1 0OTHOCUTEIbHOE IBHKEHHUS TOUYKH.

Teopemuueckue sonpocbi.

HecBoboanoe aBmkeHne Touku. J[BrkeHHE TOYKHU 0 3a/IaHHOM HETOIBIKHOM
KpuBOH. OTHOCHUTEIIBHOE IBUKEHHUE TOUKH. [IoHATHE TEPEHOCHON 1 KOPUOJTU-
COBOM CHJI MHEPLMU TOYKH. Biusinue BpamieHus 3emMiid Ha paBHOBECUE U JIBU-
JKEHHE TeJl.

Pewenue 3a0au.

Cocranenue u pemierne nuddepeHmanbHbIX YPaBHECHUH IBUKEHUS HECBO-
00/1HOI MaTepUaTbHONU TOYKH (CIIydau MPSIMOTUHEHHOTO U KPUBOJIUHEIHOTO

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




JBUKEHUSI, CITydan MOCTOSIHHBIX U NIEpeMEeHHBIX ciil). COCTaBlIEHHE U PEIICHHE
muddepeHIMaNbHbIX YpaBHEHU OTHOCUTEIBHOTO ABUKEHUSI MaTepHATIbHOM
TOYKH.

IIpsaMosiuHeliHbIE KOJIEOAHUSI TOYKH.

Teopemuueckue 8onpochwi.

CBoOoanbie kosieOanus. CBOOOIHBIE KOJi€OaHUS TPU HATUYUU TPEHUS
ckoibkeHusi. CBOOOIHBIE KOJICOAHUS MPU JTUHEHHO-BSI3KOM CONPOTHBIICHUU.
Anieprodeckoe JBHKCHHE TOYKU. BBIHYXICHHBIC KoyieOaHus. BBIHYX1eH-
HbIC KOJICOAHMSI TIPU HATTMYHUH JIMHEHHO-BS3KOTO COMPOTHUBIICHUS CpelIbl. Are-
PUOINYECKOE JBHKCHHUE TOUKH. SIBICHHEe OMeHMIA. SIBIeHUe pe3oHaHca.
Pewenue 3aoau.

HccnenoBanre cBOOOTHBIX KOJIEOAHUI MaTepHalIbHBIX Tell. Biausaue paznnd-
HBIX BUJIOB CONIPOTHUBIICHUS HAa CBOOOIHBIE KOJIeOaHUs Tea. BeIHYXIeHHBIC
KosieOaHus Tea. BiusiHue pa3IuvHBIX BHJIOB CONPOTHUBIICHUS HAa BEIHYKICH-
HBIC KOJieOaHus Tena. bueHus, pe3oHaHc

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

BBenenue B 1MHAMMKY MeXaHM4YeCKOi cucrembl. ['eomeTpust Mmacc.
Teopemuueckue sonpocuil.

Mexanuyeckas cucreMa. BHemnne u BHyTpeHHue cuiibl. CBOICTBA BHYTPEH-
HuX cui. JuddepeHnmnanbabie ypaBHEHUS IBIKCHUS CUCTEMBI. Macca cucTe-
Mbl. LlenTp Macc cucreMbl. OnpenieeHue KOOpAMHaT HEHTpa MacC MEXaHu4e-
CKOM cuCTeMbl. MOMEHTBI HHEPIIUU CUCTEMBI U TBEPJIOTO TeJIa OTHOCUTEIILHO
ocu. Paanyc nnepuuu. BerunciieHne MOMEHTOB HHEPLUHU TPOCTEUILINX TEll.
Teopema 0 MOMEHTaX MHEPIIMUA OTHOCUTEIIBHO MapaJlJIeIbHBIX OCeH (Teopema
['totirenca-1Iretinepa). LleHTpoOCSKHBIC

MOMEHTBI MHEPLIUU. DITUTICOUT MHEPIUU. [ TaBHBIE OCH U TJIaBHBIE MOMEHTHI
MHepUuu. Berunciienne MOMEHTa HHEPLUMHU TBEPAOIrO Te€JIa OTHOCUTEIBbHO
IIPOU3BOJILHON ocu. IIoHATHE O TEH30pe UHEPLIUH.

Pewenue 3a0au.

OrnpezesieHne Moja0KEeHUs IEHTPa MAacC MEXaHUYEeCKOM cucTeMbl. Beruucienue
OCEBBIX U IEHTPOOESIKHBIX MOMEHTOB HHEPLIUU OJTHOPOJIHBIX TEJ U CUCTEM Tell.

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

Teopema 0 NBU:KEHMH LEHTPA MACC CUCTEMBI.

Teopemuueckue 8onpocawi.

Teopema o aBuxkeHUU 1eHTpa Macc. CrencTBusl. 3aKOH COXPAaHEHUSI IBHXKCHUS
LIEHTpa Macc.

Pewenue 3a0au.

[IpuMeHeHre TeopeMbl O IBHXKEHHUH LIEHTPa MacC K UCCIEOBAHUIO JIBUXKEHUS
MEXaHUYECKON CUCTEMBI M TBEPJIOTO TeJa.

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

TeopemMbl 00 H3MEHEHUH KOJINYECTBA ABUKCHUS MATEPHAJIBHON TOYKH U
CHCTEMBI.

Teopemuueckue 6onpochi.

KonuuecTBo nBHXEHUS MaTepUaAIbHON TOUKH. DJIEMEHTapHbIN UMITYJIbC CUJIBL.
Hmnynbc NOCTOSHHON U mepeMeHHoN cuiibl. Teopema 06 nMnysbce paBHOAEH-
ctBytomei. Teopema 06 U3MEHEHUH KOJIMYECTBA JBMIKEHUS TOUYKHU B Tudde-
pEeHLMANBbHON 1 KOHeYHOH popmax. KonnyecTBo IBHKEHHS MEXaHUYECKOH CH-
cteMbl. Teopema 00 U3MEHEHUU KOJIMYECTBA JBMKEHUSI MEXaHUYECKON CHCTEMBI
B tudepeHnnanbHoi 1 KoHeuHoH dopmax. CrencTBusi. 3aKOH COXpaHEHHs KO-
JIMYECTBA JBU)KCHUS MEXaHUUYECKOW CUCTEMBI.

Pewenue 3a0au.

[TpumeHneHne TeopemMbl 00 U3MEHEHUN KOJIMYECTBA IBUYKEHUS K UCCIIEJOBAaHHUIO
JBUKEHMS MaTepUAIbHOM ToukH. OINpeeneHue riaBHOro BEKTOpa KOJIMYECTB
JBUKEHHS] MEXaHU4eCKON cucTeMbl. [I[puMeHeHne TeopeMbl 00 U3MEHEHUH KO-
JIMYECTBA ABM)KEHHUS K MCCIIEI0BAHUIO JBMKEHHSI MEXaHUUECKON CUCTEMBI U
TBEPJOTO Tela.

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

TeopeMbl 00 M3MeHEeHNH MOMEHTAa KOJINYecTBa ABMIKCHHUSA MaTepHaﬂbHOﬁ
TOYKH M KHHETHYECKOI0 MOMEHTA MeXaHHY€ECKOii CHCTEMBbI.
Teopemuqecme 60Nnpocsl.

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




MoMEeHT KoJu4ecTBa ABMKEHUSI MaTEPUAIbHOW TOYKM OTHOCUTEIBHO IIEHTPa U
OTHOCHUTEIILHO OcH. Teopema 00 N3MEHEHHH MOMEHTA KOJIMYECTBA JBUKEHUS
MaTepuaibHON TOUKU. KnHETHYeCKNii MOMEHT MEXaHMYECKON CUCTEMBI OTHO-
CUTEJIBHO IICHTPA U OTHOCUTEIHHO OCU. TeopeMa 00 M3MEHEHHH KHHETHIECKO-
ro MOMEHTa MEeXaHW4YeCKOM cucteMbl. ClaeICTBUS. 3aKOH COXPAHEHUS] KUHETHU-
YECKOro MOMEHTa MexaHn4yeckoi cucteMbl. Ckameiika XKykoBckoro. Heobxo-
JIMMBIE YCJIOBUSI paBHOBECHUS JTI000N MEXaHUYECKOM CUCTEMBI.

Pewenue 3aoau.

[TpumeneHnue Teopembl 00 U3MEHEHUH MOMEHTA KOJIMYECTBA IBUYKEHUS K UC-
CJICIOBAHUIO JBMXKCHUS MAaTepUaIbHON TOUKU. OnpeiesieHue KUHETHYECKOTO
MOMEHTa MEXaHHUYECKOH cucTeMbl. [IpuMeHenne TeopemMbl 00 U3BMEHEHUHN KH-
HETHYECKOI0 MOMEHTA K MCCJICIOBAHUIO IBIKCHUS MEXaHHMYSCKOM CUCTEMBI 1
TBEPJIOTO TeJa.

Teopema 00 U3MeHeHUN KMHETUYECKOM FHEPTUM.

Teopemuueckue 6onpochwi.

PaboTa nmocrosinHOM cuibl. Pabota nepemenHol cuibl. Teopema o paboTe paB-
HozelcTByromel. Pabora cuitel TsbkecT. Pabora cunbl ynipyroctu. Pabora mo-
CTOSTHHOM cwitbl TpeHus. MontHocTh. Koadduiment nonesnoro aeicteus. Ku-
HETUYECKast SHEPTUsl MaTEepHAIbHON TOUKHU. TeopeMa 00 W3MEHEHUH KUHETHYE-
CKOH 2Hepruu Touku B quddhepeHInanb-Hoi 1 KOHEYHOH Gopmax.

Pewenue 3a0au.

Brruncnenne paboThl 1 MOITHOCTH MTOCTOSIHHBIX U NepeMeHHbIX cul. [Ipume-
HEHHE TeOpeMbl 00 U3MEHEHNN KUHETHYECKOW SHEPTHH K UCCIICIOBAHUIO IBU-
JKEHUS MAaTepUaIbHON TOUKH.

Teopemuueckue 6onpochwi.

Kunernyeckas sHeprusi MEXaHM4ECKON CUCTEMBI M CIIOCOOBI €€ BRIYUCIICHHUS.
Brruncnenue KUHETUUECKOM SHEPTUH TBEPJIOTO TEJIA B PA3JIMUHBIX CIydasX €ro
nBuxkeHus. PaboTa v MOIITHOCTD CHJI, IPUIIOKEHHBIX K TBEPAOMY TEIy, MPHU MO-
CTYIaTEJIbHOM M BpAIlaTeIbHOM JIBFDKCHUSX. PaboTa CHIT TshKeCTH MeXaHUde-
CKOH cHCTeMBbI U TBepAOro Tena. Pabota BHYTpeHHHUX CHII TBepaOro Tena. Teo-
pema 00 U3MEHEHUHN KUHETUYECKO 3Heprun MexaHuyeckoil cucremsl. [loren-
1MagbHas SHEprus. BelunciaeHne NoTeHINAIbHONW Y HEPTUU MEXAHUYECKOM CHU-
CTEMBI M TBEPJIOTO Tesa. 3aKOH COXPAaHEHHUS MOTHOW MEXaHWYECKON YHEPTUU
CHUCTEMBI.

Pewenue 3a0au.

Bblunciienrie KWHETUYECKON YHEPTUU MAaTePUAIbHBIX TEN B PA3JIMYHBIX CIy4a-
SIX JBYOKEHUA. BhIUMCIIeHNEe KHHETUYECKON YHEPTUN MEXAaHUYECKUX CUCTEM.
[Tpumenenue Teopembl 00 N3MEHEHUH KHHETHYECKON YHEPTUH K HCCe0Ba-
HUIO JIBIDKCHHS] MAaTEPUAIIBHBIX TEJl U MEXaHUYECKUX CHCTEM.

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

IIpuiio:keHne 001IMX TeopeM K JMHAMHUKE TBEPIOI0 TeJa.

Teopemuueckue 6onpochwi.

Juddepenunanbable ypaBHEHHS TOCTYNATENBHOTO JBU)KEHUS TBEPIOTO Tela.
JuddepennnanbHoe ypaBHEHNE BpalllaTeIbHOTO ABM)KEHUS TBEPIOIO Tela BO-
KpYT HenoJABMXHOM ocH. JnddepeHnnanbubple ypaBHEHUS TIOCKOTO ABHXKEHHS
TBepaoro Tena. Juddepennuanbupie ypaBHeHHs cPepruIecKOro JBUKEHUS
TBepaoro Tena. luddepennmanbapie ypaBHEHHs IBUKEHUS CBOOOIHOTO TBEp-
JIOTO Tena.

Pewenue 3aoau.

Cocrasnenue u peuienue quddepeHIHanbHbIX YpaBHEHUH pa3Iu4HbIX JBUXKE-
HUU TBEPAOIO TEA.

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

Hpunnun Janaméepa. MeTox KUHETOCTATHKH.

Teopemuueckue 60npochwi.

Cwita vHEpIIMY MaTepUuaTbHON TOUKH. [leHTpoOekHas  KacaTeabHas COCTaB-
JSIoNIMe cUibl nHepuuu Touku. [Ipunammn [lanambepa A TOYKM U MEXaHUYe-
CKOU cucteMsl. [IpuBeeHne cril MHEPIIMK TOYEK TBEPJIOTO Tela K POCTenIIe-
My BH]Y (TJIaBHBIN BEKTOP W TJIaBHBIM MOMEHT CHJI MHEpIHH). J(uHaMudeckue

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




peaxiuu, IeHCTBYIOINE Ha OCh Bpaatouierocs Tena. Ciayyail BpaieHus
TBEPJIOTO TeJIa BOKPYT €ro IIaBHOM HEHTPATIbHOW OCH UHEPIIUHU. Y PaBHOBEIIHU-
BaHUE BPALLAIOLIUXCS TEN.

Pewenue 3a0au.

[Tpumenenue npunuumna J{anamobepa K UCCIEAOBAHUIO IBUKEHUS TOUKU. Me-
TOJ KMHETOCTATUKH JUIsl MAaTEPUAIbHOM TOUKH. OINpeneacHue IrIIaBHOrO BEKTO-
pa ¥ TIIaBHOIO MOMEHTA CUJI MHEPLIMU MaTEPUAIIBHOIO Tejla B PA3JIMYHbIX CIIY-
yasx ero ABMKCHHA. MeToJ KWHETOCTaTUKHU AJI1 MEXAaHUYECKOM CHCTEMBI.
OnpeneneHne JMHAMUYECKUX pPEAKLIMK MOAIIMITHUKOB BpalalOIIEerocs Tena.

JyieMeHTApHAsi TeOpUs yaapa.

Teopemuueckue 6onpochwi.

OCHOBHBIE TIOHATHSA U ONpeaeIIeHUs TeopuH ynapa. OCHOBHOE YpaBHEHHE TE€O-
pun yrapa. JJomymenus reopun ynapa. O0uime TeopeMbl TeOpuH yaapa. Y iap
1rapa o0 HeMoJIBXKHYIO MOBepXHOCTh. Koadpuunent Boccranonnenus. [Ipsmoit
LEHTPAJIbHBIN yaap AByX Teil. [Ipenenbubie ciydau. [loTeps KuHeTHUECKOM
SHEPI'uM MPU HEYNpyrom yzaape AByx tei. Teopema Kapho.

VY nap no teny, UMEIOLIEMY HEIIOABUKHYIO OCh BpaleHus. LlenTp ynapa.
Pewenue 3a0au.

[elicTBre ynapHOM CUIIBI HA MaTEPUAIbHYIO TOUKY. IIpsiMOii eHTpabHbII
yaap AByx Ten. JlelicTBue yaapHbIX CUJI Ha TBEPIIOE TEJI0, UMEIOLIEE HENo-
JBHJKHYIO OCh BpalllCHUSI.

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

IIpyHIMI BO3MOKHBIX NepeMelieHni.

Teopemuueckue 6onpochi.

Cps13u 1 ux ypaBHeHus. Kiaccuduxanus cazeil. Bo3amoxxHble (BUPTyaIbHbIE)
nepeMeIeH s TOJIOHOMHOM cuCTeMbl. YnCIio cTeneneil cBoOO bl TOJIOHOMHOMK
cucteMsl. [IpuHIMIT BO3MOXKHBIX IIEpEMEIEHUH.

Pewenue 3a0au.

Onpenenenue THIOB cBs3eil. OnpeneneHne ynucna cTerneHeil cBo00 bl MeEXaHHye-
cKkoli cucteMbl. OrpesiesieHne COOTHOIIEHUH MEX/1y BO3MOKHBIMU IIEpEMEIICHU-
MU cucTeMbl. [[puMeHeHne NprHIUIA BO3MOXKHBIX IIEPEMELICHUN K PELICHUIO
3a7a4 O paBHOBECUU CHUJI, IPUIIOKEHHBIX K MEXaHUYECKOM CHCTEME C OJTHOM cTe-
neHblo cB0OOIbL. [IprMeHeHre npuHIMIa BO3MOXKHBIX TIEpEMEILIEHUH K onpeie-
JICHHUIO PEAKIIMHA OITOpP COCTABHOM KOHCTPYKIUH.

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

OO0u1ee ypaBHeHMe TMHAMHUKH.

Teopemuueckue 60npochwi.

[TpuHIIMIT BO3MOXKHBIX MTEPEMEIIEHUH B cllydae ABMKEHHUs cucTeMbl. Ob1ee
ypaBHeHUe AuHAMUKH. O000IIEHHBIE KOOPIUHATHI M 0000IIIEHHBIE CKOPOCTH
MeXaHu4ecKoil cucreMbl. O000eHHbIe cuibl. O01Iee ypaBHEHHE TUHAMUKY B
000011IeHHBIX cUJIaX. Y CIIOBUS paBHOBECHS B 0000IIEHHBIX KOOPAUHATAX.
Pewenue 3a0au.

Ornpenenenre 0000IEHHBIX CUIT MHEPIIMH B CUCTEMaX C OJHOM U IBYMSI CTeIe-
HsMU cB0OOBI. [IpuMeHeHne 0011ero ypaBHeHUsI AMHAMUKH K UCCIIE0BAHUIO
JIBIKEHUSI MEXaHUUECKOW CHCTEMBI C OJTHOM CTeneHbIo cBO00IbI. [IpumeHenune
o011ero ypaBHeHHs TUHAMUKH I OTIpeIeNIeHUs] BHEITHUX BO3ACHCTBHIA U Ta-
paMEeTPOB MEXAHHUYECKOW CHCTEMBI.

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

JuddepenunanbHbie ypaBHEHHS IBHKEHHUSI CHCTeMb] B 00001IEHHBIX KO-
OpAMHATAX.

Teopemuueckue 60npochwi.

Omnpenenenne 0000IIEHHBIX CHII B CUCTEMAaX C OJHOW U IBYMS CTETIEHSIMU CBO-
60xb1. [luddepennmanbable ypaBHEHHS JBHKEHUS MEXaHUYECKON CHCTEMBI B
0000111eHHBIX KoOpaAnHaTax (ypaBHeHus Jlarpanxka BToporo poaa). Kuneruye-
CKMI noreHuuain. Marerpan sHEpruu U HUKINYECKUE KOOPAUHATBI.

Pewenue 3a0au.

BrrsBienue 06001IeHHBIX KOOPIMHAT MEXaHU4eCKOi cucteMbl. OnpeaeneHue
00001IEHHBIX CUJI B CUCTEMAaX C OJIHOM U JIByMsI CTeneHsIMH cBoOo bl CocTaB-
JIieHue ypaBHEeHMH Jlarpan:ka BTOpOro poja Jjisi MEXaHUYECKUX CUCTEM C OJI-

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




HOU M IByMs CTeneHsIMU cBoOob!. [IpuMenenne ypaBHenuii Jlarpanxa BTOpo-
r'0 poJa K MCCIEAOBAHUIO IBHKEHUS CUCTEM C OJHOU U ABYMs CTEIICHSIMH CBO-
60xp1. OnpeneneHrne KHHETHYECKOro MOTEHIMala MEXaHUYECKON CHCTEMBI.

MaJible K0J1e6aHHSA CHCTEMBI 0KO0JI0 MOJIOKEHHST YCTOHYNBOTO PABHOBe- 2 1,2,3
cusl. 45,7,8,9,10
Teopemuueckue 8onpocei.

[Tonsatue 06 ycroitunBocTy paBHOBecus. OmpeaesieHue MoJI0KEHUH paBHOBE-
cust cucteMbl. Kpurepuu yCTOMYMBOCTH TOJIOKEHUS PABHOBECHS CHCTEMBI.
Mabie cBOOOIHBIE KOJIEOaHHSI KOHCEPBATUBHOW CHCTEMBI C OJTHON CTETICHBIO
CBOOOIBI OKOJIO MOJIOKEHHS YCTOHYMBOIO paBHOBecHs. VcciemoBanue cBo-
OOJTHBIX KOJICOAHMI MEXaHMYECKON CHCTEMBI C TBYMSI
CTCTICHSIMH CBOOO/IBI OKOJIO MOJIOKEHHUS YCTOMYUBOTO paBHOBeCHs. MaJible 3a-
TYXaIOIIUE W BBIHYKICHHBIC KOJICOAHUSI KOHCEPBATUBHOMN CUCTEMBI C OJTHOM
CTCTICHBIO CBOOO/IBI OKOJIO TIOJIOKEHHUS YCTOMYMBOTO paBHOBECHS. MaJible CBO-
0o HBIC KOTeOaHUsT KOHCEPBATUBHON CHCTEMBI C IBYMsI CTEIICHSIMHU CBOOOIBI
OKOJIO MOJIOXKCHHS YCTOWYMBOTO paBHOBECHS. MaJible BRIHYXICHHBIC KoJieOa-
HUSl KOHCEPBATUBHOMN CHCTEMBI C ABYMsI CTEIICHSIMU CBOOOIBI OKOJIO MOJIOXKE-
HUS YCTOHYMBOTO PABHOBECHSI.

Pewenue 3a0au.

HccnenoBanue cBOOOIHBIX MaIBIX KOJIEOAHUH MEXaHUYECKON CHCTEMBI C OJ1-
HOW cTeneHblo cBOOOABI. VcenenoBanre BRIHYKICHHBIX MAJIBIX KOJICOAaHUN
MEXaHHYECKOM CHCTEMBI C OJHOM CTeNeHbI0 ¢cB00obl. MccienoBanue cBo00/I-
HBIX MQJIBIX KOJIeOaHUH MEXaHUYIECKOU CUCTEMBI C IBYMS CTCTICHSIMH CBOOO/TBI.
HccnenoBaHue BEIHY)KICHHBIX MAJIBIX KOJICOAHUH MEXaHUYECKON CHCTEMBI C
JIBYMsI CTCTICHSIMUA CBOOO/IBI.

PacueTrHo-rpajduueckas padora He mMpeayCMOTPeHA Y4eOHBIM IVIAHOM
KypcoBas paGora He npegycMOTpeHa y4eOHbIM IJIAHOM

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanuzanuu yyeOHOro MaTepuasa Kypca MCIOJb3YIOTCS pa3ivuyHble 00pa3oBaTelbHbIE TEX-
HOJIOTHUH, CHOCOOCTBYIOLIME CO3JAaHUIO aTMOc(hepbl CBOOOJHOW M TBOPYECKOM TUCKYCCHM KaK MEXIy
Iperno/iaBaTeNieM U CTyJIeHTaMH, TaK U B CTyieH4YecKol rpynmne. Llenbio npu 3ToM siBiseTcst BeIpaboTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETCHLIUH, MO3BOJISIIOIIMX CAaMOCTOSITEIbHO BECTH HCCIIEOBATEIbCKYIO U
Hay4YHO-TI€JJarOTHYECKyIo paboTy.

[Tpu M3ydeHUH TUCIUIUIMHBI IPUMEHSIOTCS ClIeAyIolre 00pa3oBaTeIbHbIE TEXHOIOTHH:

—KJIaCCUYECKOE JIEKIIMOHHOE 00yUYeHHE C UCIIOJIb30BaHUEM HArJIIHBIX TOCOOUIA;

—IPOBEJICHUE JIEKIIUN MTPU MOAJIEPIKKE MYJIbTUMEIHNA;

—IPOBEJICHUE NPAKTUYECKUX 3aHATUN C PEIICHUEM IPUMEPOB y JOCKH, a TAKXKE MPHU MOIAEPKKE
MyJIbTUMEMNA, CAMOCTOSITEIIbHOE PELICHHE 3a/1a4 00yJaroIMMHKCS B IPUCYTCTBUU IIPEIOIaBATENS;

—TpoOJIEMHBIN MOIXO;

—Pa3HOYPOBHEBOE 00yUCHUE;

—CaMOCTOSITENIbHOE U3YyYeHHE AMCUUIUIMHBI O0YYarOIUMUCS MIPU MOMOIIM YUYE€OHBIX MEYaTHBIX U
3JEKTPOHHBIX U3IaHUN;

—UH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMH — B MHCTUTYTE HMMEIOTCS CIIELHaTU3UpPO-
BaHHbIE TTOMELIEHUS ISl CAMOCTOSTEIbHON paboThl, 000pyI0BaHHBIE TEPCOHATILHBIMU KOMIIBIOTEPAMU C
BBIX0JIOM B MIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OUOINOTEYHOH cUcTeME;

—HHTEPAKTUBHBIN II10CCAPUI IO TEOPETUUECKON MEXAHUKE;

—MEeTOoAMYEeCKHe YKa3aHus (B TOM YHCIE B 3JEKTPOHHOM (opMe) IO pa3iIuyHbIM pasjesiaM JUCIuU-
TUTHHBI.

CamocrosTenbHas padoTa CTyJIEHTOB MPOBOIAMUTCS O] PYKOBOJCTBOM MpenojaBareie, ¢ oka3a-
HUEM KOHCYJbTAllUil 1 IMOMOIIM MPH MOATOTOBKE K KOHTPOJIBHBIM pab0oTaM, BHIMOIHEHUH JOMAIIHUX 3a-
TaHUM



DoH/1 OLICHOYHBIX CPEACTB
@DOHA OLIEHOYHBIX CPEJCTB IO TUCLMIIIIMHE 00E€CIIEUNBACT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3YJIBTaTOB O0yUYeHUs (KOMIIETEHIIUI U WX WHIUKATOPOB) MOCPEACTBOM MEPOMPHITHIA TEKYILEro, pyoek-
HOT'O U TPOMEKYTOUYHOTO KOHTPOJISA IO JUCLUILINHE.

CBsi3b MeXIy (OpMUPYEMBIMU KOMIIETEHIUSMHI M (hOpMaMH KOHTPOJISI KX OCBOSHHSI IPEACTaBIe-
Ha B cieayouei rabaune:

No HanmeHoBaHMe KOHTPO-
I /;1 JTUPYEMbIXpa3/ieioB (Te-
MBI )

KOI[ 1 HAMMCHOBAHUEC MHAUKATO-

o HanmenoBaHue OLICHOYHOT'O cpeacrBa
PaaOCTHKEHUA KOMIICTCHIIUN

Bxo0/1HOM KOHTPOJIb

1 BxonHoii KOHTpOJIb Bonpocsl BxogHOro
KOHTpPOJIS (YCTHO)

ATTecTanus pa3JesioB, TEKYIINI KOHTPOJIb YCIIEBAEMOCTH

1 Cratuka V-VKE-1, B-YKE-1, 3-YKE-1 Pa3noypoBHEBbIE 3a1aun U3adaHUS
PacuerHo-rpaduueckuepaboTh
YcTHbIN orpoc B (hopMecoOece10BaHus.

2 Kunematuka V-VKE-1, B-YKE-1, 3-YKE-1 Pa3zHoypoBHEBBIE 3a1auu U3aJaHUs
3-OI1K-2, YV-OIIK-2, B-OIIK-2 Pacuetno-rpaduueckuepaboThl
YcTHBIN onpoc B popmecoOeceoBaHusI.
3 JnmHamuka 3-YKE-1, YV-VYKE-1, B-YKE-1 PasnoypoBHeBbIE 3a1aun U3agaHUs
3-0OI1K-2, Y-OIIK-2, B-OIIK-2 Pacuerno-rpadudaecknepaboThI

YcTHbIl onipoc B popmecobece1oBaHus.

ITpomMexxyTouHast arrecranus

1 DK3amMeH 3-YKE-1, V-VYKE-1, B-YKE-1 Bonpocsl k sk3ameny (YCTHO)
3-OI1K-2, Y-OIIK-2, B-OIIK-2

BX0/1HOI1 KOHTPOJIb NpeIHAa3HAYEH Ul BBIIBICHUS IPOOEIOB B 3HAHUAX CTYJIEHTOB U TOTOBHOCTHU
UX K [TOJIyYEHHUIO HOBBIX 3HaHUN. OLIEHOUHBIE CPEACTBA JUIsl BXOJHOTO KOHTPOJIS MPEACTABISAIOT COO0M BO-
IIPOCHI, KOTOPBIE 33at0TCS CTYAEHTaM B YCTHOM hopme.

Bonpocsl k codeceqoBannio
Maremaruka

1.Teopema ITudaropa.

2. Teopema 0 AIMHE AUATOHAIN IPSIMOYTOJIBHOTO Mapasliesienunesa.

3.Teopema CHHYCOB.

4. TeopemMa KOCUHYCOB.

5.JlnivHa OKpYKHOCTH. [{TMHA TyTU OKPY>KHOCTH.

6.Ilnomaau npocreimmx ¢uryp.

7.00beMbI MPOCTEUIITUX TEl.

8.Bekrop. CriojxeHue BEKTOpPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.

9.I1poexmust BeKTOpa Ha 0Ch. OCHOBHBIE TEOPEMBI O MPOEKIIUSX.

10.CkansipHoe npou3sBeJieHHE IBYX BEKTOPOB.

11.BekTopHoe NMpou3BeACHHE ABYX BEKTOPOB.

12 IlpsimoyrosnpHas aekapToBa cuctema koopauHat. [lomspHas cucrema xoopauHar. Llununapu-
yeckasi cuctema KoopauHat. @opmylibl lepexoaa OT OJJHOM CUCTEMBbI KOOPJIUHAT K JPYTOH.

13.leiicTBus HaJ BEKTOpAaMH, 3alaHHBIMU CBOUMH KOOP/AWHATaMHU.

14 TIpousBoanas ¢pynkuuu. Tabnuia mponu3BOIHBIX.

15.1TpaBusna BbIYMCIIEHUS TPOU3BOAHOMN (IOCTOSHHOW BEIMYMHBI, CYMMBI, IPOU3BEICHHS, APOOH,
CII0KHON (DYHKIUH, TapaMETPUUECKH 33JaHHON (QYHKIINH).

16.Heomnpenenennsiit uuterpain. Tabnuia HHTETpajoB.

17.0cHoBHBIE CBOWCTBA HEOMpeAeIeHHOro nHTerpana (uarerpan auddepennuana, nuddeperim-
aJl MHTerpaa, MPOU3BOJHAS HHTETpajia, HHTETPal CyMMBI).

18.0Omnpenenennsrit uaTerpain. ®opmyna Hetorona-Jlelioauma.

19.KpatHble nHTErpasbl.

20.KpuBonuHeiiHbIH nHTErpat 1-ro u 2-ro poja.

21.ludpdepennmanbabie ypaBHeHus. [Topsaok ypaBHeHHUS.




22.00611ee perieHre (MHTErpan) 0ObIKHOBEHHOTO AU (hepeHIINaNbHOTO YPaBHEHHS.
23.YacTtHoe penieHue 00bIKHOBEHHOTO nuddepeHimanpHoro ypapHenus. 3agada Kommu. Teopema
O CYIIECTBOBAaHHMHM U €IMHCTBEHHOCTH pelieHus 3anaun Kommu.
24.0OcHoBHBIE BUBI TU(DGEpeHITNATBHBIX YPABHEHUM U METOJIbI UX PEIICHHUS.
dusuka
25.Cucrema otcuera. [loHsATHE CKOPOCTH U YCKOPEHUS TOUKH.
26.Y110Bast CKOPOCTh U YTIIOBOE YCKOPEHHUE TBEPIOTO Tea.
27.Ilepseriii 3akoH HproToHa. IHEpLIMabHBIE CUCTEMBI OTCYETA.
28.Btopoii 3axon HetoTona. UHEpTHOCTS MaTepUanbHbIX TEIl.
29.Tpertnii 3akoH HproToHAa.
30.HeunepuuanbHbie CUCTEMBI 0TcueTa. CUITbl MHEPIIUU.
31.3akoH BceMupHOro taroreHusi. Cusa TSYKECTH U Bec Tela.
32.Tpenune. Cuia Tpenus. 3akoH AMoHTOHa-KynoHa.
33.Mexanunyeckas cucrema. BHeninue u BHyTpeHHUE cuiibl. Mi3onupoBaHHas cucremMa.
34.3aK0H COXpaHEHUS UMITYJIbCA.
35.0Heprus, paboTta, MOIIHOCTb.
36.3aK0H COXpaHEHUS SHEPTHH.
37.Y nap abCOMIOTHO YIPYIUX U HEYIPYTUX TE.
38.MoMeHT MHEPIMH TBEPOTO Tella OTHOCUTEIHHO OCH.
39.3aK0H COXpaHEeHHUsS MOMEHTA UMITYJIbCA.
40.Iepopmanmm TBepaoro Tena. 3akoH 'yka.
41.J1aBneHue B )KUIKOCTH U ra3e. 3akoH [lackans. 3akon Apxumena.
42.JIB>KeHUE Tell B KHUAKOCTAX u ra3ax. JloboBoe conporusnenue. [logpemuas cuia.
Ha4eprareabHasi reoMeTpus M WHXKEHEPHAasi rpadpuka
43.Metop npoekiuii. [IpsMoyronpHOE IPOSIIUPOBAHUE.
44 TTpoenupoBanue orpe3ka npsiMoid. Croco6 mpsMOyroabHOTO TPEYroJbHUKA.
45.B3anMHOE TI0JIOKEHUE TIPSIMOM U TNTIOCKOCTH. YTOJI MEXKIY MPSAMOU U TIIOCKOCTHIO.
46.ITogo0ue. L{enTpanbpHas U 3epKajibHass CHMMETPHS.
47.IlocTpoeHune npoeKUni OKPY>KHOCTH.
48.BuHTOBAs JIMHUS.
49.TToBEepXHOCTH U Tella BpaIICHUsI.
50.AKCOHOMETPHUYECKHE TPOCKIUH.

OueHoYHBIE CPECTBA /ISl TEKYIIEro KOHTPOJIs

Texynui KOHTPOJIb — 3TO HEMPEPBIBHO OCYIECTBIISIEMBbI MOHUTOPHUHT YPOBHS YCBOEHUS 3HAHUM
1 (OpMHUPOBAHUS YMEHUHN M HABBIKOB B T€UeHUE ceMecTpa. TeKyIuii KOHTPOIb 3HaHHWH, YMEHUI U HaBbI-
KOB CTY/IEHTOB OCYIIECTBIIIETCS B X0/I€ YUEOHBIX (ayIUTOPHBIX) 3aHITUN, IPOBOAUMBIX IO PACIUCAHMUIO.
dopMaMHu TEKYIIEr0 KOHTPOJIS SIBISIOTCS BBINOJHEHHE KOHTPOJBHBIX padOT U JOMAIIHUX PacyeTHO-
rpau4ecKux 3aJaHuH.

B kayecTBe OIIEHOYHOI'O CPEACTBA aTTECTALMU pa3leila UCIOJb3YIOTCS YCTHBIM ONPOC, UTOrOBas
KOHTpOJIbHasI paboTa.

Jl1s mpOMEeXyTOYHOM aTTeCTallMi MPEeIyCMOTPEHBI YK3aMEHAILMOHHBIE BOIIPOCHI U IIPAKTUYECKUE
3a/laHusl.

BapuaHT 3a1aHusI KOHTPOJILHOW pabOThI OMpPEeNsieTcs B COOTBETCTBUU C MOCIETHUMH IU(PpaMu
3a4eTHOW KHUKKU CTYJE€HTaMH, KOTOPbIE SBJISIOTCS IMGPOM, IO TaOIUIE 7151 KOHTPOJIBHBIX PadoT.

Pa3zpen 1
Jns KOHTpOJsi KauecTBa 3HAHUM CTYIEHTOB MO pa3feny | BBINOJIHAOTCS 3 pacyeTHo-
rpaduyeckue 3aaHusl, MPOBOJUTCS KOHTPOJIbHAs paboTa Mo pas3aeny U ycTHbIM onmpoc. KommiekTs! 3a-
Ja4 K BBIMIOJHEHHUIO PACYeTHO-TpaQUUECKUX 3aJaHHs MPUBEICHBI B METOJMYECKUX yKa3aHUSIX K BBITIOJ-
HCHHUIO CﬁMOCTOfITGJ’IBHOﬁ pa6OTBI U BBIJAAKOTCS HA HpaKTHLIeCKI/IX 3aHATUAX.



IIpumep KoMIUIEKTA 33124 Mo pa3aeiy 1

Tema 2

3aoauu penpoO0yKmueHo20 yposHs:

nofsemen rpys P . Onpenemuts peak-
mmo crepxus BC, ecmn yennme B

3agaua 2.1 3agaua 2.2
4 OnpeeiTs MOAYIb CILTBL [} Mlapuupreii — tpexssemmx  ABC
. ’ VIepKIBAET B PABHOBECHI IPY3, HOIBEIICH-
natsmkennst poca BC 1 HaTskeHue e K Gorry O B .
= apuupromy Gonry C . Bec rpyza
poca AC - F,. B monoxeHun c O=06,7H . 3amanm yrmr & =060° u
— (=]
paprosecnt  yrr O =30°  n B =45° Cumas crepxan AC uw BC
— o —
B =75%. cuma Fy =104 . HEBECOMEIMIL, ONPEIeTHTE YCIUTIE B CTEPHK-
OQusx AC u BC.
3agaua 2.3 3anaua 2.4
Jlea mepecomprx crepxua AC 1
BC coemmuenrt B Touxe C 1 maprupHO Onpe:(emﬁnb PeaKmo
. ~ crepxua AC ., yaepxuparome-
TPUKpEIUIcHEl K mony. K mapumpy :
C . : ro B paBHOBecHH Ipy3 | Becom

14 H ¢ momompio Iemnn, HaMo-
TaHHOIl Ha Oapab®aH D m mepe-

kuHYyTOl uepes 6mox (', ecmm

0

yron o =30".
.

Takke yere B crepskie BC .

crepxnae  AC 43H .
o =60°, B =30°. Onpegemits Tak-

paBHO VITIED

Onpenenuts

A B xe Bec py3a P .

3adauu peKoHCmMPYKmMuUeHO20 ypOGH:

3amaua 2.6

Onnopoxssii map secom 40H
olmpaeTcs HA JBe TTOCKOCTH, Tepe-

3amgaua 2.5
Ommoponueli map Becom 12/
yAep/KIBaeTCs B PABHOBECHI HA Tafl-
KOif HAKTOHHOH ILTOCKOCTII C TOMO-
mpio Bepepkn 4B . Onpenemnts mae-
TleHTle mapa Ha TTIOCKOCTE, ecTil yToT

o = 60°. OnpememuTs Takxe HaTi-

cekarommecs oz yraom O = 60° .
OmnpesenuTs JaBIeHIe Mapa Ha Ha-
KITOHHYIO IUIOCKOCT [ HA BEPTHKATh-
HYIO [IIOCKOCTb.

skeHne Bepekn AB

3amaua 2.7 3az!aqa 2.8

. W3oruyTeii crepxens ABC mpu-

Cs g\' KpeIUIeH K MOy MOCPEICTBOM IapHIpa
P & A, a apyroii ero konen C cBoGoaHO
OIMIPaeTes Ha IMIAJKYIO IVI0CKOCTh, 00-
pasyiomtyio yron ¢ =45° ¢ ropmson-
ToM. OnpesielTh PeaKII MAapHIpa 1
IUIOCKOCTIL, €CTIl Ha CTepKeHb JeficT-

syer cina F =10H

Bec oanopoaHoii ropisoH- -
B taneHoit  Gankn  AB  papen

) &
T 180H . 3azan yron o =45°. 2
A OmnpeenuTh peakuni — IIapHII- A

paA nmaprnpa B .

3adauu meopuecKko20 ypoeHs

3agaua 2.9 3agaua 2.10
Tpu crepsxas AC, BC u Ipu crepxus AQ. BO n
DC coemmeHs mapHIpPHO B CO  coemumennt B mwapunpe O
OnpeeTTh  PEAKINE0  CTEPIKHA

toure C . Ompenemurs ycmme
CO, BosHuKaOIYIO o7 AeficTBI-

B crepsxe DC | ecm 3azaHel
em entel [ =12H | nprnoskennoit

cta F=50H u yron
oGP, e B k mapHnpy (0, ecmn paccTosHIA
= . Cuta F maxomir- -
s B mrockocrn Oz AB=AO0=AD. Cuma F ma-
o npagiena o OF .
3agaua 2.11
c Tpu crepxus AO. BO u
CO mapHIpHO-CTepKHEBOIT KOH-
cTpykum coensens B Touke O
K KOTOpoif MpITO/kKeHa CIlTa
F =18H . Onpenemuts yewmist B
crepiusx AO ., OCuOB . ecm
yraer o0 =30°, 3 =45°.
Hlkasa ouennBanus 3axa4 no pasjaenay 1
IIpouent Bbanabl
pou 84-100 % | 66-83% | 50-65% | 0-50 % . N
bINNOJIHE- o o o o PEUTHUHTOBOH
3aJaHUHU 3aJaHUHU 3aJaHUU 3aJaHUU
OLICHKH




YpoBeHB
3agauy PEnpOayKTHBHOIO 0,75-1 0,5-0,75 | 0,25-05 | 0-0,25 0-1
YpOBHS
3amaun  PEKOHCTPYKTHUB- 1-15 0,75-1 0,5-0,75 0-0,5 0-1,5
HOT'O YPOBHS
3anauun TBOPYECKOTO 2-2.5 15-2 0,75-1,5 0-0,75 0-2,5
YpOBHS

HTtoro 0-5

IIpumep 3a1aHusl K pacyeTHO-TPapUIeCKUM 3aJaHUAM 10 pa3aenay 1
PI'3 C1. Onpenesnienue ycwJinii B CTEP:KHSX IUIOCKOi (pepMbI (Tema 2)
3amana cxema pacdeTHas II0CKoi (epmbl. Pazmepsl manbl B MeTpax. TpeOyercst onpeaenuTs pe-
aKIIMU OTIOP U YCUJIUS BO BCEX CTEPIKHSIX (DepPMBL.

Bapnant 1 BapnasTt 2
L;;-_ T 1]
P
P 2
A !
—4 2,3
P=1xH P=48xH
Bapuant 3 BapnanT 4
B 5 ,
- 2
A !
P
4 3 4
) P=3xd
P=6rH
Bapuanrt 5 BapunasTt 6 -
9 1
2
1 Nl 2
2 JA_ mg
3 "y 2
P=5xH P=14xH
Bapnant 7 BapnasTt 8
el
1 2
A .5
4 2 Py
P=4xH
P=1xH
Bapuant 9 BapnasTt 10
B P
2)
P 2 ‘
1
A 1 B
P o R E=
3 4 4
4 3 3
P=3xH P=11xH

IlIkana oueHnBaHus pacyeTHO-TPaduUeCKNX 3aJaHUI o paszaeny 1

Ne paboThI bajibl pedTHHIOBOI OLICHKHU
Cl1 2
C2 2
C3 1
HToro 5

Bomnpocsl k cobecenoBanuio mo pasaeny 1
1.Crartuka kak paszen reoperndeckoir MexaHuku. OCHOBHBIE MOHSTHS CTATUKH (paBHOBECHE TeTa,
CHJia, JIMHUS HCﬁCTBHﬂ CHJIBI, CUCTEMA CHUJI, CBO60)IHO€ TE€JI0, SKBUBAJICHTHBIC CUCTCMBI CHII, paBHoneﬁ-
CTBYIOIIIAsi CUCTEMBI CHJI, YPaBHOBEIIICHHAS CHCTEMa CUJI, ypaBHOBEIIIMBAOIas cuiia). J[Be OCHOBHBIE 3a-
Jlauy CTaTHKH.



2.AKCHOMBI CTATHKHU U UX CIICJCTBUSI.

3.IlonsTHs HECBOOOMHOTO Tella M CBsA3ei. Pa3zenenne cun Ha aKTUBHBIE CHUJIBI M PEAKIIUMA CBS3EH.
AxcuoMa (mpuHIUM) 0cBoO0knaeMocT. OCHOBHBIE BUBI CBSI3CH U UX PEAKIUU.

4.CucreMa CXOIAIUXCS CHI. TeopeMa O paBHOACHCTBYIOMIEH CHUCTEMBI CXOasImmxcs cui. ['eo-
METPUYECKUH U alredpandecKuil criocoObl onpeaeeHNs PaBHOACHCTBYIOLICH.

5.YcnoBus paBHOBECHS] CUCTEMBI cxolsuiuxcsa cuil. ['eomerpudeckas u aiaredpanyeckas Gpopmbl
YCIJIOBUI PaBHOBECHUS CUCTEMBI CXOSIIUXCS CUJL.

6.Teopema 0 paBHOBECHH TpeX HeMapalieIbHbIX CHIL.

7.CnojxeHue AByX MapajljiesIbHbIX CUIL.

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

9.TeopeMbl 00 S5KBUBAJIIGHTHOCTH U CIIOKEHHUH AP U UX CIEACTBUSI.

10.Teopema o puBeACHUH CUCTEMBI AP K MPOCTEHIIIEMY BUY.

11.YcnoBue paBHOBECHS CUCTEMBI T1ap.

12.MOMEHT CHJIbI OTHOCUTEIBHO TOYKHU (KaK BEKTOP).

13.B3anMocCBsI3p MOMEHTA TAphl © MOMEHTOB CHJI ITapbl OTHOCUTENFHO MPOU3BOIBLHON TOUKH.

14.JIemma o mapaiienibHOM nepeHoce cuibl (iemma [lyaHco o mpuBeeHUN CHIIbI K JAHHOMY LIeH-
pY).

15.TToHsATUS TTIABHOTO BEKTOpa M TJIABHOTO MOMEHTA CHCTEMbI CHJ. AHAIUTUYECKUI Crocob
oIpesiesIeHUs TJIaBHOTO BEKTOPA U INIABHOI'O MOMEHTA CUCTEMBI CHIL.

16.0OcHoBHas Teopema cTatuku (Teopema IlyaHco o mpuBEIEHUU CHUCTEMBI CHII K JaHHOMY LI€H-
pY).

17.YactHble cnyyau NpuBEICHUS TIPON3BOIBHON CUCTEMBI CHJI.

18.YciioBust paBHOBECHSI TPOU3BOIBHOM CUCTEMBI CHIT (TEOpEMa).

19.Teopema BapunboHa 0 MOMEHTE PaBHOJICHCTBYIOIIEH CUCTEMBI CHII OTHOCUTENIBHO TOUKH.

20.ITonsiTre mIocKo# cuctemsl cuil. [lpuBeneHrne MPOU3BOIBHON IIOCKOH CHCTEMBI CHII K TIPO-
cteiemy Buy. OCHOBHBIE CBOICTBA MJIOCKOW CUCTEMBI CHIL

21.MOMEHT CHJIBI OTHOCUTENIFHO TOUYKH (KaK ajdredpandeckasi BEIMIUHA).

22.MomeHT napsl (Kak anreOpanyeckasi BEJIMUNHA).

23.YcoBUsl paBHOBECHS MTPOU3BOJILHON IUIOCKOW CUCTEMBI CHJI. YPaBHEHUSI PABHOBECHUS MPOU3-
BOJIbHOM TUIOCKOW CHCTEMBI CHII (TpH (POPMBI).

24.YcnoBue paBHOBECHS phlyara.

25.YcoBue ycTOMUMBOCTH TBEPAOIO Teja MpH onpokuibiBaHud. Koapduiment ycToidauBocTH.

26.ITonsiTre TpeHWMsI, BUABI TPEHUS. 3aKOHBI TPEHHS CKOJIBKCHHUS.

27.Peakunn HeuaeanbHbIX (IIEPOXOBATHIX) CBsi3el. Yrou Tpenus. Konyc Tpenus.

28.PaBHOBeCHE IPY HATMYNW TPEHHSI CKOJIBKCHHUS.

29.Tpenue kaueHus. PaBHoBece npu HATMYUH TPEHUS KQUEHUS.

30.IToHsITHE MOMEHTA CHIIBI OTHOCUTEIIHHO OCH.

31.B3auMOCBs3b MOMEHTa CUJIBI OTHOCUTEIBHO OCH MU MOMEHTa CHJIbI OTHOCHTEIBHO TOUKU Ha
9TOM OCH.

32.AHanuTHYeCKOe OIpe/ieIeHUe TIIaBHOI0 BEKTOpa U TJIaBHOIO MOMEHTA IPOCTPAHCTBEHHOMN CH-
CTEMBI CHIL

33.YpaBHeHHUs1 paBHOBECHS IPOU3BOJILHON POCTPAHCTBEHHON CHCTEMBI CHJI.

34.Teopema BapuHboHa 0 MOMEHTE PaBHOJICHCTBYIONIEH CHCTEMBI CHJI OTHOCHUTEIIEHO OCH.

35.I1oHsATHE CHCTEMBI apaljIeNIbHBIX cuil. TeopeMa O paBHOJEHCTBYIOIIEH CHCTEMBbl Hapajiesb-
HBIX ¥ OJJUHAKOBO HAIIPABJIEHHBIX CHIL.

36.ITonsiTHe EHTpa CHCTEMbI MapaUIeTbHBIX CUI (Teopema). PopMyIbl IS BEIYUCICHHUS KOOP-
JMHAT LIEHTPA CUCTEMBI ApAJUIETBHBIX CHIL.

37.PaBHOAEHCTBYIONIAs CHJI TsDKECTH TBepaoro tena. [loHsTHEe HeHTpa TSHKECTH TBEPAOro Tela.
®opMmyIIbl AJ1 BBIYUCICHUS KOOPAUHAT IIEHTpA TSHKECTH Tena.

38.0mpenenenue KOOpAUHAT LEHTPa TSHKECTH OJHOPOAHOIO TBEPJOTO Teja (LEHTP TSHKECTH 00b-
eMa, TUIOIIA/IH, TUHUN).

39.Cnioco0sbl onpeiesieHHs MOJI0KEHHS! LIEHTPOB TSDKECTH Tell (MHTETpUPOBAaHUE, CUMMETPHSL, pa3-
OueHue, cnocod OTpULIATENIbHBIX BECOB, SKCIIEPUMEHTANIbHBIN c110c00).



Ikana oneHuBaHus 00y4aromerocsi Ha co6eceI0BAHNHU MO pa3aeny 1

YpoBeHb 0CBOCHUS MaTepHaia

Bbanabl
peiTHHIOBOM
OLICHKH

Teopernueckoe copepkaHue AUCHUILUIMHBI OCBOEHO MOJIHOCTBIO, 6€3 po0enoB, HeoO-
XOJMMbI€ IPAKTUYECKHE HABBIKUA PaOOTHl C MAaTepHAIOM HOJIHOCTHIO C(HOPMUPOBAHEI.
OOyuaromuiicss uCUepIbIBAOILE, 10CIEA0BATENbHO, YETKO U JIOTUYECKHU CTPOMHO M3-
JaracT MaTepuall, yMeeT TECHO YBS3bIBaTb TEOPUIO C NMPAKTUKOW, BIAJEET Pa3HOCTO-
POHHUMM HaBbIKAMM U IPUEMaMM BBINOJIHEHUS NPAKTUYECKUX 3a/ad, IpUYEeM HE 3a-
TPYAHSETCS] ¢ OTBETOM IIPU BUJOU3MEHEHUH 3aaHUM.

9-10

Teoperuueckoe coaepkaHue AUCHUILTUHBI OCBOCHO MPAKTUYECKH MOJHOCTBHIO, 00Y-
YarolMiicd TpaMOTHO U IO CYUIECTBY M3JIaracT MaTepuai, He JONycKas CyLECTBEH-
HBIX HETOYHOCTEH, MPaBUIBHO MPUMEHSIET TEOPETUUECKHE MOJOKEHHS MPU PEUICHUH
MIPAKTUYECKUX BOMPOCOB M 33/1a4, BIAJICeT HEOOXOAMMBIMU HABBIKAMU U MPUEMAMHU
WX BBIIOJIHEHUS.

7-8

Teopernueckoe copepkaHue NUCHUILIMHBI OCBOCHO YaCTHYHO, 00YYaIOUIUIiCS UMeeT
3HaHUS TOJIBKO OCHOBHOI'O Marepuaia, JI0IyCKaeT HETOYHOCTH, HEJOCTATOYHO Mpa-
BUJIbHBIE (DOPMYITUPOBKH, HAPYIICHUS JIOTUYECKON IOCIIEIOBATEILHOCTH B M3JIOKE-
HUU MaTepualia, HO MpoOenbl He HOCAT CYHIECTBEHHOT'O XapakTepa, HeoOXOAMMbIe
[IPaKTUYECKHE HABBIKM paOOThl C OCBOEHHBIM MAaTEPHAIOM B OCHOBHOM C(OpPMHUPOBa-
HBI, OJIHAKO OOYYaIOUIUIICS MCIBITHIBACT 3aTPYAHEHUS MPH PEIICHUU MPAKTHUYECKUX
3ajad.

46

Teopernueckoe cojepkaHne TUCHUIIMHBI OCBOGHO YAaCTUYHO, OOyUaromuiics J1o1yc-
KaeT CYIIECTBEHHbIC OIMOKH, HE BUAUT B3aWMOCBSI3M TEOPUH C MPAKTUKOH, HEO0OX0-
JMMbIe MPAKTUYECKUE HaBBIKU pabOThl HE CPOPMUPOBAHBI, OOIBIIMHCTBO IPEAYCMOT-
pEeHHBIX paboueil mporpaMMoii TUCIMITIMHBI YYeOHBIX 33JaHUi He BBIOIHEHO. Heoo-
XOJIMMa JIONOJHUTENbHAS CAaMOCTOSITEbHAs paboTa HaJl MAaTEpUaIOM Kypca.

Paznen 2

Jlis KOHTpOJs KadecTBa 3HAHUM CTYAEHTOB N0 pas3jelly 2 BBIIOJIHAIOTCA 4 pacueTHO-
rpaduyeckue 3aJ1aHusi, MPOBOJUTCS KOHTPOJIbHAs padoTa Mo pasjeny U ycTHbIU onpoc. KomruiekTs! 3a-
Jla4 K BBIMOJIHEHHUIO pacueTHO-rpapUuecKux 3aJaHUi IPHUBEIEHbI B METOJUYECKUX yYKa3aHUSAX K BBIIOJI-

HEHHIO CaMOCTOSTEILHOM pa6OTBI U BBIJAIOTCS Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumep KOMIJIEKTA 3a/1a4 MO pa3aeiny 2

Tema 9
3adauu penpodyKmuenoz20 ypoeHs
3anaua 9.1 3apaua 9.2
JlaHO ypaBHEHHWE IBIKEHHUsS TOYKH X = sin(mt). Touka nBUXKETCS MO MPSAMOM C TMOCTOSTHHBIM

oo 2
Ornpenenuth CKOPOCTh B OJIMKANIIMIA Tocie Hadaa | yckopenrem a = 0,3 m/c”. OnpenenuTs Ha4aabHYIO
JIBIDKEHUSI MOMEHT BpeMeHH 1, Korjia KOOpIHaTa X | CKOPOCTh TOUKH, €CIM uepe3 6 CeKyH[] ocjie Havyana
= 0,5 M. OnpenenuTh yCKOPEHNUE TOUYKH B ATOT MO- | ABH)KEHHUS CKOPOCTh TOUKH CTajla paBHOM 3 Mm/c.

MCHT BPCMCHHU.

3agaua 9.3 3agaua 9.4

Touka ABWKETCS MO MPSIMOU C YCKOpEHHEM a = CKONBbKO CEeKyHJI JOJKEH padoTaTh JBUTATEb,

2 . .
0,5 M/c”. OnpenenuTh, 3a Kakoe BpeMsi OYIET Mpoi- | KOTOPBIA CcOOOIaeT pakere ycKopeHue 3g, 4TOoObI
IeHo paccrosiHue 9 M, ecnu mpu fp = 0 CKOPOCTH|CKOPOCTh pakeThl B TMPSIMOJMHEWHOM JBHKCHHUH

Touku Vg = 0. KakoBa OyzeT ckopocTh TOUKH B 3TOT |Bo3pocia ¢ 3 10 5 km/c?
MOMEHT BPEMEHH?

3agaua 9.5 3agaua 9.6

3aaHbl ypaBHEHHS JABWOKCHHS TOUKU X = 2t, ¥ =|[IpoeKiuss BeKTOpa CKOPOCTH TOYKH Ha OCh X Vy
1 — sin(0,1t). Onpenenuth OmroKaiimuii MoMeHT | 2cos(nt). OnpenenuTh KOOPAMHATY X1 TOYKH B MO-
BpPEMEHH, Korja Touka nepecedeT ock OX. Onpene- | MeHT Bpemenu t; = 1 ¢, mpu {p = 0 koopawHarta Xy =

JINTh TAKKC CKOPOCTb TOYKHU B 3TOT MOMCHT BpPC- 0.
MCHHU.

3agaua 9.7 3agaua 9.8




JlaHbl TPOEKIMK BEKTOpa CKOPOCTH TOYKH Ha
KOOpJHHATHBIE OCH: Vyx = 3t, Vy = 2t2, vV, = t2. Ormpe-
JCIINTH MOI[y.]IB BeKTOpa yCKOpeHI/IH B MOMCHT
BpeMeHH t; = 1 ¢ U ero HampaBiieHUe (HAIPABIISIO-
11e KOCUHychl). PaccTosiHus naHbl B MeTpax, Bpe-
Ms — B CEKYH/IaX.

JlaHbl ypaBHEHUS JBUXKEHUS TOUKH: X = 0,3t%, y=
2t Onpenenuth, B KAKOM MOMEHT BpeMeHHU t yCcKo-
peHue TOYKH paBHO 7 em/c? . Ornpenenutb Takxe
CKOPOCTh TOYKH B 3TOT MOMEHT BpeMeHu. Koopau-
HaThl X W Y 3aJaHbl B CAHTUMETpaxX, BpeMs — B ce-

KyHJaX.

3amgaua 9.9
[Tonoxenue TOYKU Ha MIIOCKOCTH OMPEEIseTCs
eé pamuyc-BektopoM 7 = 0,3t%T+ 0,1t3]. Omnpe-
JEUTh MOJAYJIb BEKTOpa YCKOPEHHS! TOYKH B MO-
MEHT BpeMeHHu 3 = 2 ¢ u ero HampaBieHue (1o
HANpPaBISAIOIIMM KocuHycaMm). PaccTosiHust naHel B
METpax, BpeMsi — B CEKyHJax.

3agauga 9.10
Touka JBUXKETCS TO OKPYKXHOCTH COTJIACHO
YpaBHEHUIO S = 0,5t* + 4t. Haitti nomnsoe YCKOpEHHE
TOYKM B MOMEHT BpPEMEHH, Korja €€ CKOpPOCTh J0-
cturaer 10 m/c . Paguyc okpyxHoctd R =1 m.

3aoauu pekoHcmpyKmueHozo ypoeus

3apaua 9.11
KacarenpHoe yckopenue Touku a, = 0,2t. Ompe-
JIETTUTh MOMEHT BpeMeHH 11, Korna CKOpocTh V TOY-
Ku gocturHet Bennuunbl 10 m/c, ecim npu thp = 0
CKOpOCTb TOYKH Vo = 2 m/c. Kakoii myTp mpoiiger
TOYKa 3a 9TO BpeMmsi?

3agaua 9.12
Touka ABHMKETCS MO OKPY>KHOCTHU COIJIACHO 3a-
KOHY S = 5t — 0,4t%, Ornpenenutb MOMEHT BpEMEHH 1,
Py KOTOPOM HOpPMalbHOE YCKOpPEHHE TOYKHU a, = 0,
a TaKXe BEIMYMHY TIOJTHOTO YCKOPCHHSI JJIS JTOTO
MOMEHTa BPEMEHH.

3adauu meopuecKo2o ypoeHs

3amaua 9.13
I[aH 3aKOH ABHUXXCHHUSA TOYKH I1O TpaCKTOpI/II/II S=
5t. Onpenenuth paguyc KpUBH3HBI TPACKTOPUU B
MOMEHT BpEeMEHH lj, MpU KOTOPOM HOPMaIbHOE
YCKOpEHHUE TOUKH &, = 3 M/Cz, a Tak)Ke BEIIMYHHY
IIOJIHOTI'O yCKOpeHI/Iﬂ TOYKU B 3TOT MOMCHT BpeMe-
HH.

3amaua 9.14
Ilo oxpykHOCTH, pagnyc KOTOpPOU I = 7 M, IBU-
JKETCs TOUKA COIVIACHO 3aKOHY S = 0,3t%. Onpenenurs
MOMEHT BpE€MEHHM t;, IpH KOTOPOM HOPMAJIBHOE
YCKOpEHUE TOUKH a = 1,5 M/c?, a TaKKe BEJIMYUHY
IIOJIHOT'O YCKOPEHUS TOYKHU B 3TOT MOMEHT BPEMEHHU.

IIkana oneHMBaHud 32124 10 pa3jaenay 2

Hpouent Bbanabl
BbInoJHe- | 84-100% | 66-83 % | 50-65% | 0-50 % . .
., N . N peiTUHIOBOM
HHUA | 3aJaHuH 3aJaHui | 3aJaHuil | 3aJaHul
OIICHKHU
YpoBeHb
Sanatin pempOAYKTHBHOTO | 759 | 050,75 | 02505 | 0-0,25 0-1
ypOBHH ) ) ) i) i) 1)
Sanatin - PEKOHCTPYKTHE- | 4 9 g 0,751 | 05-0,75 | 0-0,5 0-1,5
HOT'O YPOBHS ’ ' T ' ’
3anasu TBOPHECKOTO | 5 55 152 | 0,75-15 | 0-0,75 0-2,5
YPOBHA
Hroro 0-5

IIpumep 3a1aHusA K pacdeTHO-TPpa@UYECKUM 3aJaHUSM 110 pasaeny 2
PI'3 K1. Onpene/ieHue CKOPOCTH M YCKOPEHHUS TOYKH 10 32IaHHBIM
YPABHEHHSAM ee IBHKeHHd (Tema 9)
[To 3amaHHBIM ypaBHEHHSIM JIBUXKEHHS TOUKH M TpeOyeTcsi yCTaHOBUTH BHUJ €€ TPACKTOPHH U
JUI1 MOMEHTa BpeMeHu t = t; (C) HaliTH NOJIO’)KEHNE TOUKHU HA TPAEKTOPHH, €€ CKOPOCTb, ITOJIHOE, Kaca-
TEIbHOE U HOPMAJIbHOE YCKOPEHHUS, a TAKXKE PaJnyC KPUBU3HbI TPACKTOPHUH.




Honep YpaBHeHHA OBHKEHHA Bpema r;. ¢

Bap HAHTA x= x(1).cM Y =y (). o
1 ot +3 —5t 0.5
2 4cos ( mt/3)+2 4cos™( wt/3)+2 1
3 —cos(nt™/3)+3 sm(mt/3)—1 1
4 4t+4 —4/(t+1) 2
5 2sin(mwt/3) —3cos(mt/3)+4 1
6 3t +2 —14t 0.5
7 3t —t+1 S5t°—5t/3-2 1
8 7sin(wt™/6)+3 2—Tcos(mt™/6) 1
9 —3/(t+2) 3t+6 2
10 —Acos(mt/3) —2sin(mt/3)—3 1

IIkajia ONeHUBAHUSA pacueTHO-TPaguUeCKUX 3aJaHMil 110 pa3aeay 2

Ne paGoTbI banibl pedTUHIOBOI
OIl€eHKH
K1 1
K2 1
K3 1
K4 2
Hroro 5

Bonpocsl k codeceqoBanuio no pasaesy 2

1. KunemaTuka Kak pasjien Teopetuyeckoil Mexanuku. OCHOBHbIE TIOHATHS KHHEMATHKHU (CUCTeMa
OTCYeTa, TPACKTOPHUS TOYKHU, NPSIMOJIUHEHHOE U KPUBOJIMHEWHOE TBM)KCHUS TOYKH, PAaBHOMEPHOE U He-
pPaBHOMEPHOE JBUKEHHS TOUKH, CKOPOCTh TOUKH, YCKOpPEHHE TOUKH ). OCHOBHBIE 337]a4l KHHEMAaTHKU.

2.Crioco0bI 3a1aHUs IBUKEHUSI TOYKH: BEKTOPHBIH, KOOPIUHATHBIH, €CTECTBEHHBIH.

3.0mpeneneHne CKOPOCTU U YCKOPEHHSI TOUKH MPU BEKTOPHOM CIIOcO0e 3aaHusl IBUXKEHUSI.

4.0npeneneHne CKOPOCTH M YCKOPEHUS TOYKH TIPH KOOPAMHATHOM CIIOCO0€ 3a/IaHMsI TBHYKECHUSI.

5.0npeneneHne CKOPOCTH M YCKOPEHHs] TOUKH MPU €CTECTBEHHOM CIIOcO0€ 3a/laHusl JABMIXKEHUS.
EcrtecTBeHHas cucrema KoopAuHAT (KacareiabHasl, HOpMalb, OMHOPMalb U UX OPTbl) U €CTECTBEHHBIM
TPEXTPaHHUK (COMPUKACAIOIIASACS, HOPMallbHas U CIIPSMIISIONIAst IIIOCKOCTH). LleHTp 1 pannyc KpUBU3HBI
TPAaeKTOPHUH.

6.Knaccudukanus nBukeHUH TOUYKHU MO €€ YyCKOpeHUSM (MPpAMOJIMHEWHOEe, MPSIMOJIMHEHOe paB-
HOMEpHOE, IPSIMOJIMHENHOE paBHOIEPEMEHHOE, KPUBOJIMHEITHOE, KPUBOJMHENHOE paBHOMEPHOE, KPUBO-
JMHEHHOE PaBHOIIEPEMEHHOE).

7 IloctynarenbHoe OBUKEHUE TBEPAOro Tena. Teopema O MOCTYNaTeIbHOM JBIKEHUM Tesa. 3a/laHne
MOCTYNATEIbHOIO IBIKEHUS Tella. Y paBHEHHUE MOCTYNATEIBHOTO JIBHKEHHUS Tea.

8.BpamarensHoe IBHKEHHE TBEPIOTO Tesa. YTOJI MOBOPOTa Tena. 3alaHie BpalaTeIbHOTO JIBH-
KEHHUs Tena. Y paBHEHHUE BpallaTeIbHOrO ABMXKEHHsI TBEPIOTO Tela.

9.Vrio0Basi CKOPOCTh U YIIIOBOE YCKOPEHHE Tela (Kak alre0pandeckre BeTHIUHBI), COBEpPIIArOIIe-
IO BpallaTeIbHOE JBIKEHUE.

10.YacTHbIe cydan BpaniaTebHOTO ABMKEHHS Tella (pPaBHOMEPHOE W PaBHOTIEPEMEHHOE BpAIICHUE).
@®opMyIibl 17151 BBIYMCIICHUS YIIIOBOM CKOPOCTH | yIila OBOPOTA.

11.0npenenenue CKOPOCTU U YCKOPEHUSI TOUKH TeJla, COBEPIIAIOIIET0 BpallaTebHOE IBUKEHHE.

12.T1ceB1OBEKTOPHI YIIIOBON CKOPOCTH U YIJIOBOTO YCKOPEHUS Tea.

13.BekTopHbIC BBIpKEHHS JJISI CKOPOCTH, BPAIIATEILHOTO M IIEHTPOCTPEMHUTEIHHOTO YCKOPSHHUI
TOYKH BPALIAIOIIETrocs Tena.

14 T1nockoe nBmxeHue TBepAoro Tena. CBONCTBA IUIOCKOTO JBIDKCHHS. 3a/laHUE TUIOCKOTO JIBHU-
KeHHs Tena (TIOCKo (Urypsl). YpaBHEHHs MJIOCKOTO JBIKEHUs Tena (TUIocKoi urypsr). Paznoxenue
JBIDKEHUS TUIOCKOW (PUTYpPBI Ha MOCTYIMATEFHOE IBHKEHUE BMECTE C TIOJFOCOM M BpAIlEHUE BOKPYT I10-
Jroca.

15.TeopemMa 0 CKOPOCTSAX TOUEK IIIOCKONU (PUTYPHI U €€ CIeACTBHUSL.



16.IToHATHE MIHOBEHHOTO IIEHTPa CKOPOCTEH TIOCKON (PUTYPHI U TEOpEMa O €ro CYIIECTBOBAaHUU
U €IMHCTBEHHOCTH.

17 IlpuMeHeHre MTHOBEHHOT'O IIEHTPa CKOPOCTEH K OMpeesIeHUIO CKOPOCTEH TOUeK MI0CKOH (u-
TYpBIL.

18.Paznuunsbie ciryyan onpeeeHHs MOJI0KEHHSI MTHOBEHHOTO IIEHTPa CKOPOCTEH.

19.Teopema 00 yCKOPEHUSAX TOUYEK IIOCKON (DUTYPHI.

20.ITonsiTue MruoBeHHOTO LIeHTpa yckoperuid (MLY) miockoii purypsr.

21.Crioco0sI onpeiesieHrss MTHOBEHHOTO IIEHTPa YCKOPEHUH TIOCKOH (PUTypBHI.

22.Chepudeckoe ABIKEHUE TBEPIOTO Tena. YTIIbl Diiepa. YpaBHEHUS CPEPUUSCKOTO JIBUKCHUS.

23.MrHoBeHHasi OCh BpallleHHs. Y paBHEHHE MIHOBEHHOW OCH BpalllEHHs TBEPAOro Tena mpu cge-
PHUYECKOM JBIDKEHHU. YTJIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE TeJa.

24.Omnpenenenue CKOPOCTEH U yCKOpeHUI Touek Tena mpu chepudeckoM IBHKeHUHU. Pacmpene-
JICHHE CKOPOCTEH TOYEK Telsa MpH chepruuecKkoM IBMKEeHHUU. [IpoeKIy CKOpoCTH TOYKHM Tella Ha OCH Jie-
KapTOBBIX KOOPJIMHAT.

25.Pa3nokenne IBMKEHHUS CBOOOJHOTO TBEPAOTO Tella HA MOCTYINATENbHOE IBUKEHUE BMECTE C
MOJIFOCOM U c(epruecKoe IBHKEHUE BOKPYT MOIIOCa. Y paBHEHUs JBUKEHHsI cBOOOAHOrO Tena. HezaBu-
CHMOCTH BEKTOPOB YTJIOBOI CKOPOCTH U YIJIOBOT'O YCKOPEHUSI CBOOOIHOTO Teja OT BbIOOpa Mmostoca.

26.0Onpenenenre CKOPOCTEH U yCKOPEHHI TOYeK CBOOOIHOTO TBEPOTO Tea.

27.CnoxHoe nBUkeHHE TOYKH. OTHOCHTEIHHOE, MEPEHOCHOE W aOCONIOTHOE IBWKCHHS TOYKH.
3a/iaHue CIIOKHOTO JBMKEHUS TOUKH.

28.Teopema 0 CI0KEHHUU CKOPOCTEH.

29.Teopema o cioxxeHun yckopenuii (teopema Kopwuonuca), kopuonucoBo yckopenue. Ciyuan
OTCYTCTBHSI KOPHOJIMCOBA YCKOPEHUSI.

30.CnosxeHue mocTynaTeNbHbIX IBUKEHUI.

31.CnoxxeHune BpalleHui TBEPI0TO Tea BOKPYT apayuIebHbIX oceld. [1apa BpareHwmid.

32.CnosxeHue BpalleHUi TBEPAOro Tella BOKPYT MEePeCceKaromnXcs Oceil.

33.CnosxeHue MoCTyNnaTeIbHOTO U BPAIIATeIbHOTO JIBIKCHUH. BUHTOBOE JIBIKEHUE.

34.00muii ciydaid CloXeHHs! TBUKEHUI TBEpAOro Tena.

IIkana oueHUBaHUs 00y4alOIIerocsi Ha cooeceI0BAHNHU 110 pa3jeny 2

banabl
YpoBeHb 0CBOCHHMSI MaTepHUaJia PEeHTHHIOBOM
OLIEHKH
Teopetnueckoe cojepkaHue AUCHUIIIMHBI OCBOCHO MOJIHOCTHIO, 0e3 mpobenoB, He- 9-10

00X0JIMMBIE TIPAKTHUUECKNE HABBIKM PA0OTHI C MaTepHaJIOM IOJIHOCTBIO chopMHUpOBa-
Hbl. O0yyaroluiics ucuepnbIBarolle, MOCcieA0BaTeNbHO, YETKO U JIOTHUECKH CTPOMHO
U3JIaraeT MaTepuall, yMEeT TECHO YBSI3bIBaTh TEOPUIO C MPAKTHKOM, BJIaJICET pa3HO-
CTOPOHHMMH HAaBBIKAMHU M NPUEMAaMH BBIIIOJIHEHUS IPAKTUYECKUX 3a7ad, IPUUEM HE
3aTpyHSETCS C OTBETOM IPH BUJAOM3MEHEHUH 3aJaHHH.

TeopeTnueckoe coaep:kaHue AUCIUILTUHBI OCBOEHO MPAKTHYECKH MOIHOCTHIO, 00Y- 7-8
YaloIIMICs TPAaMOTHO U MO CYIIECTBY M3JIaraeT MaTepuaj, He JOIMYCKas CYIEeCTBEH-
HBIX HETOYHOCTEH, MPABUIILHO MPUMEHSIET TEOPETUUECKHUE MOJIO0KEHUS TPU PELICHUHN
MPaKTUYECKUX BOMPOCOB W 3ajad, BJIaJIEET HEOOXOIUMBIMU HAaBBIKAMHU U MPUEMaMHU
WX BBITIOJTHEHUSI.

TeopeTtnueckoe copepx aHue TUCIHUILUIMHBI OCBOCHO YAaCTUYHO, OOyYaronuiicss uMeer 4-6
3HaHMS TOJBKO OCHOBHOI'O MaTepHualla, JOMYCKAaeT HETOYHOCTH, HEAOCTATOYHO Ipa-
BUJIbHBIE (POPMYIUPOBKH, HAPYIIEHUS JIOTUYECKOW MOCIEI0BATENbHOCTH B U3JI0XKeE-
HUM Marepuana, HO MpoOenbl HEe HOCAT CYIIECTBEHHOIO XapakTepa, HeOOXOIUMbIe
MPAKTUYECKHE HABBIKK padOThl C OCBOEHHBIM MaT€pHaIoM B OCHOBHOM c(pOopMHUpOBa-
HBI, OJTHAKO OOYYAIOLIUIICS MCIIBITHIBAET 3aTPYAHEHUS MPU PEIICHUH MPAKTHUYECKUX
3ajad.

Teopernueckoe coiepaHUe IUCHUIUIMHBI OCBOEHO YAaCTUYHO, OOy4arolIuics 10- 0-3
MyCKaeT CYIIECTBEHHbIE ONIMOKH, HE BUTUT B3aMMOCBSI3U TEOPHH C MIPAKTUKOM, HE00-
XOJIUMBbIE€ MPAKTUYECKUE HaBBIKU pabOThl HE c(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEAY-
CMOTpPEHHBIX pabodell MporpaMMoi TUCHMIUIMHBI YY€OHBIX 3aJaHUN HE BBIOJIHEHO.
Heobxonuma 10MoJIHUTENbHASI CAMOCTOSATENbHAS paboTa HajJl MaTepUaJIOM Kypca.




Paznen 3
st KOHTpoOJIsI KayecTBa 3HAHWUW CTYIEHTOB IO pas3fieny 3 BBINOJHSIOTCS 4 pacyeTHO-
rpaduuecKue 3aJaHusi, MPOBOJUTCS KOHTPOJIbHAs paboTa Mo pasneny U ycTHbIU onpoc. KomruiekTs 3a-
Ja4 K BBIMOJHEHHUIO pacueTHO-rpauuecKux 3aJaHui MpHUBEIECHbI B METOJUYECKUX yKa3aHUSAX K BBINOJI-
HEHUIO CAMOCTOSTEILHON pa6OTBI W BBIJAKOTCA HA MMPAKTUYCCKUX 3aHATUAX.

IIpumep kKomIIeKTa 3a1a4 1O pasaeny 3

Tema 16

3aoauu penpooyKmueHo20 yposHs

3amaua 16.1
Teno maccoit m = 50 kr, moABeNIEHHOE Ha TPOCE,
MOJIHUMAETCsl BEPTUKAIBHO ¢ yckopenwem a = 0,5
M/c?. OrnpenenuTh CUITy HaTSHDKSHHS Tpoca.

3agaua 16.2
Herans maccoit m = 0,5 Kr CKOJB3UT BHHU3 IO
J0TKy. Ilox KakuM yriaom K TOpU30HTaIBHOU IUIOC-
KOCTH JOJDKEH pacnojlaratbCs JIOTOK, IUISL TOrO
9TOGHI JICTANTb BUTANACH C YCKOPEHHeM a = 2 M/c%?
Yron BeIpa3suTh B rpasycax.

V. alc 3amaua 16.3 3agaua 16.4
¢ CKOpOCTh  JBHIKEHUS TOYKHU MarepuanbHasg Touka mMaccod m = 16 Kr aBu-
) P Maccoil M = 24 xr mo mpsIMOM 3a- | KETCs M0 OKPY>KHOCTH paguyca R =9 m co ckopo-
3 nana rpadukom ¢yukiwm V = V(). |cteio V = 0,8 m/c. Onpenenuth MPOEKIUI0 PaBHO-
? / Onpenenutb MOJYJIb PaBHOJEH- | IEHCTBYIONIEH CHJI, TPUIIOKEHHBIX K TOYKE, Ha
CTBYIOILIEH CHJI, EHCTBYIOIIMX HA |IJIABHYIO HOPMaJb K TPAEKTOPHUHU.
LT e oy,
3amaua 16.5 3amaua 16.6

MarepuanbHasi Touka maccod m = 900 kr nBu-
JKETCSl 110 TOPU3OHTAILHON MPSAMOK IO ACHCTBUEM
cunel F = 270t, koTopasi HampaBiieHa MO TOW JKe
npsMoil. OnpenenuTh CKOPOCTh TOYKHM B MOMEHT
Bpemenn ) = 10 ¢, eciu ipu tp = 0 ckopocts Vo = 10
M/c. OnpeaenuTs Takxke MyTh, TPOUICHHBIA TOYKOM
3a9tH 10 c.

Onpenenuts MyTh, NPOHAEHHBIN MaTepUaIbHON
TOUYKOM Maccoit m no ocu OX 3a 1 C, eciiu oHa 1BU-
JKeTCs OJ] NEWCTBUEM CHIIBI Fy = 12mt®>. B MOMeHT
BpeMeHH tp = 0 koopauHara Xg = 3 M CKOpOCTb Vg =
6m/c.

3adauu pexoncmpykmusnozo yposus

3amaua 16.7
MarepuanpHas Touka M
[ M F Maccol M IBHKETCS BIOJIL I'O-
)77775/777—7 -» pusoHTanpHOM ocu OX mox
—r Y neiictBuem cwiel F = 2m(x +
1). OnpenenuTb CKOPOCTh U
YCKOpPEHHE TOYKH B MOMEHT BPEMEHH, KOT/Ia €€ KO-

opauHara X = 0,5 m.

vt
I
I

3anaua 16.8
Ha matepuanbHyro Touky Maccoit m = 20 kr, Ko-
TOpast ABUKETCS 110 TOPU3OHTAIBHON MPSAMOH, JTEH-
CTBYET CHJIa COIPOTUBIIEHUS R = 0,2v%. 3a CKOJIBKO
CEKYHJI CKOPOCTb TOYKHM yMeHbIIUTcA ¢ 10 mo 5
Mm/c? Kakoii myTh MpoieT TouKa 3a 3T0 Bpems?

3agaua 16.9
Onpeaenutb CKOpocTb Toukun M
KOHHYECKOTO0 MAasTHUKA, KOTOPBIH
npu juinHe HUTH OM = 1 M, onuckI-

BaeT KOHYC C yIJIOM MpHU BEPLIUHE O
=45°.

3agaya 16.10
MarepuanbHas Touka M Maccoit m
= 6 Kr mnepeMeliaerci B TOPU30H-
TAJIBHOM IIJIOCKOCTH MO KPUBOJIMHEM-
HOW TPaeKTOpPUHU MO JEUCTBUEM CH-
el F = 8 H. Onpenenuts kKacaTenbHOE YCKOPEHHE
TOYKH.

1:.

3adayu meopuecKko20 ypoeHs

3angaua 16.11
Tenmo maccoit m = 20 Kr majgaeT Mo BEepPTHKAIH,
cHIa compoTHBieHus Bo3ayxa R = 0,04v2. Ompepe-
JIMTh MAaKCUMAJIbHYIO CKOPOCTh TIaJICHUS Tela.

3apaua 16.12
ITo HakIOHHOM IIJIOCKOCTU M3
COCTOSHUSI  IIOKOS ~ HAYMHAET
CKOJIBL3UTh TEJI0 Maccoi M = 1 kT.
Onpenenntsb MaKCUMaJIbHYIO

CKOPOCTh TeJla, €CIIM CUJIa CONPOTUBIICHUS JIBHIKE-
auro R = 0,08v.




IIpumep 3a5aHusA K pacdeTHO-TPpa@UYECKUM 3aJaHUSM 110 pa3aeny 3
PI'3 /{1. UnTrerpupoBanue 1udepeHunaTIbLHbIX YPABHEHU IBUKEHU S
MaTepHaJbHON ToukH (TeMa 17)

MartepuanbHas Touka M maccoit M, moay4yuB B Touke A Ha4aJbHYIO CKOPOCTb Vo, ABUKETCS B U30-
raytoii Tpyoe ABC, pacmonoxeHHOH B BEPTUKAIBHOM INIOCKOCTH. YUYacTKH TPyObl HJIM 00a HAKJIOHHBIE,
WJIU OJIMH TOPU30HTAIBHBIN, a IPYTrol HAKJIOHHBIA. YT0J HakioHa TpyOs! o = 30°. Ha yuyactke AB Ha ma-
TEpUAIBbHYIO TOUKY J€HCTBYeT cuia Tshkectu P, moctosiHHas cuna Q (ee HampaBiieHHE yKa3aHO Ha pu-
CYHKE) M CHJIa CONPOTUBIIEHUS cpeabl R, 3aBucAIas OT CKOPOCTH V Ipy3a U HamnpaBieHHas IPOTUB JBU-
xeHus. TpeHueM rpysa o TpyOy Ha yuactke AB npeneOpeus.

B touke B matepuanpHas Touka, He U3MEHsIA BEJIMUMHBI CBOEH CKOPOCTH, MEPEXOUT Ha ydacTok BC
TpyOBbI, TJIc Ha Hee JCHCTBYET cuila TsokecTr P, cuita Tpenus (koddduiuent TpeHus rpysa o tpyoy f= 0,2) u
nepeMeHHas cuia F, mpoekiust kotopoii Fy Ha och X jaHa B TabiuIle.

H3BectHO paccrosiHre AB = | nim Bpems u nBrxeHust oT Touku A 1o Touku B. TpeOyercs Haiitu
3aKOH JIBIDKCHHUS MaTepHaIbHOM ToukH Ha ydactke BC: X = X(1).

Ne Ba- | Puc. m Vo, Q, R, u [, t Fy,
pHaHTa (KT) M/C H H M c H
1 1 4.5 18 9 uv 0,45 - 5 3sin2t
2 2 3 32 4 ur? | 0,8 | 25 - -8cosdt
3 3 2 2 2 uv 0,4 - 2.5 2sindt
4 4 6 14 18 | wr” | 0.6 5 - -3cos2t
5 5 1.6 13 4 ur 0,4 - 2 4cosdt
6 6 1,2 22 2 wr” | 08 | 0.5 - 6t
7 7 2 5 2 uv 0,4 - 2,5 2sin4t
8 8 2.4 12 6 u & 0.48 1.5 - ot
9 9 1.8 15 6 uv 0,3 - 3 otz
10 10 4 12 12 tuT*’: 0,8 2.5 - -8cos4dt
1 2
C C B
X X M -
A M Q B ” « S A
3
A
_ M
Q
X C B o
5 C 6
o B
B M _
Q
(-3 c o o A
M X~ \
A

C B C




IIIkajia ONeHNBAHUSA pacuyeTHO-TpaguUeCKUX 3aJaHMii o pasneiay 3

Ne paboTbi banbl pedTUHTOBOI
OIIEHKH
1 2
J12 2
J13 2
J14 2
Hroro 8

Bomnpocel k cobecenoBanuio mo pasueiay 3

1. /lunamuka Kak paszzesl TeopeTudecKor MexaHuku. OCHOBHBbIC MOHSATHUS NUHAMHUKU (MPOCTpaH-
CTBO U BpeMsl, MaTepUaIbHOE TEJIO, CUJIa, UHEPTHOCTh Tella, Macca Tella, MaTephalibHas TOYKa, CUCTeMa
OTCUeTa).

2.3akonbl nuHaMmuku (I"anmmnes-HproToHa) MatepuanbHO# TOUKHU. [IoHATHE MHEPIMATBHON CHUCTE-
MBI OTCYETA.

3./IBe ocHOBHBIE 3a/1a4K TUHAMUKU TOUYKH.

4.OCHOBHBIE BUJIbI CHUII.

5. Iuddepennmanbapie ypaBHEHHUS ABUKEHUS CBOOOIHON TOUYKH (B BEKTOPHOW, KOOPJIWHATHON U
€CTECTBEHHOH (opme).

6.ITopsanok pemieHus NpsMOi 3a1a4l TUHAMUKUA TOYKH.

7.Pemenue oO6paTHO# (OCHOBHOI) 3a]a4i TWHAMHUKH TOYKH IIPU TPSIMOJITMHEHHOM JBM>KECHHH.

8.Pemenue oOpaTHOI 3a1au TUHAMUKY TIPU KPUBOJIMHEHHOM JBUKEHUH TOUKH.

9.HecBoboaHoe ABMKEHHE MaTepHaabHON Toukd. OCHOBHOE ypaBHEHUE JMHAMUKHA HECBOOOIHOU
TOUYKH. [I[BHKEHHE TOUKH 110 33JaHHON HEeTOABM)KHON KPUBOM.

10.0THOCHTENBPHOE IBMKEHUE TOUKH. [IOHATHE IEPEHOCHON M KOPUOJMCOBOW CHJI MHEPIUU TOY-
KH.

11.BnusHue BpauieHus 3eMiId Ha paBHOBECUE U IBUKEHUE TEJ.

12.CBo0OonHbIe KOeOaHUs TOUKH.

13.CBob6oanbIe KOTeOaHHs TOUYKU TPU HAJTMYUHN TPEHUS CKOIBKECHUSI.

14.CBoboanbie Kone0aHUsI TOYKU MPHU JIMHEHHO-BSI3KOM COMPOTHUBIICHUU. ATIEPUOANYECKOE JIBU-
KEHHE TOUKHU.

15.BeiHy)IeHHBIE KOTeOaHUSI TOUKH.

16.BeiHyXIeHHBIE KONEOAHUSI TOYKH INPH HAJHMYUHM JTMHEWHO-BS3KOTO COIPOTHUBIICHUS CPEJbI.
Arneproan4ecKkoe ABHKEHNE TOUKH.

17.51Bnenue OueHuii. SIBieHNe pe3oHaHCA.

18.Mexanunueckas (MaTepuanbHas) cuctema. Kiaccudukanus cui, AeHCTBYIONIMX Ha MEXaHUYe-
cKyto cucreMy. OCHOBHBIE CBOMCTBA BHYTPEHHHUX CHUIL.

19. ludpepenunanbubie ypaBHEHHS IBUKEHUS MEXaHUUECKONW CHCTEMBI.

20.Macca mexaHnueckoii cucrtemsl. LleHTp Macc MexaHndeckoii cucreMbl. DopMyIbl TSl BEIYHC-
JIEHUS] KOOPAMHAT LIEHTPa MacC CUCTEMBI.

21.MOMEHT WHEpIMH MEXaHWYEeCKOW CHCTEMBI M TBEPIOTO Tela OTHOCHTEIBHO Oocu. Pammyc
MHEpUMH. Berunciaenre MOMEHTOB HHEPIIMH TPOCTENIIINX TEIL.

22.TeopeMa O MOMEHTaX HWHEPIMH OTHOCUTEIILHO MapaUIeThHBIX oceil (Teopema [rolireHca-
[reitnepa).

23.1lenTpoOeKHBIE MOMEHTHI HHEPIHH. DIJUTUTICON] HHEPIUU. | TaBHBIE OCH U TJIABHBIE MOMEHTHI
WHEPLHUH.

24 .BrruncieHne MOMEHTa HHEPIIMH TBEPIOTO Tejla OTHOCUTEIHHO MPOU3BOIBHOM ocH. [loHsTHE O
TEH30p€ NHEPLHH.

25.Teopema o JBMKCHHH IICHTPA MacC MEXaHWYEeCKOW crucTeMbl. CIIeJICTBUS, 3aKOH COXPaHCHHUS
JBUKEHMSI LIEHTPA Macc.

26.KonmuecTBO ABMKEHHSI MaTEPHATBHON TOYKH. DIIEMEHTApHBIH MMITYJIbC CHIIBL. MMmynbe mmo-
CTOSSHHOM M INEpPEeMEHHON CHJIBI 3a JaHHBIH MPOMEXYTOK BpeMeHU. Teopema 00 MMIyibce paBHOMAEH-
CTBYIONIEH.

27.Teopema 00 M3MEHEHUHU KOJIMYECTBA JBMKEHHS MaTepPHAIbHON TOUKH (B AuQdepeHnnaIbHon
Y UHTETpalIbHOHU (opme).



28.KonnyecTBO BIKEHUSI MEXaHHUECKOHN cucTeMbl. Teopema 00 M3MEHEHUHN KOJIHMYECTBA JBIIKE-
HUS MEXaHUYECKOUW cUCTeMBI (B qudpepeHnnanbHoi U nHTerpanbHoi ¢popme). CriencTBusl, 3aKOH COXpa-
HEHHSI KOJIMYECTBA JIBMKCHHSI MEXaHUYECKON CUCTEMBI.

29.MOMEHT KOTMYeCTBa JIBH)KCHHS MaTEpUAIbHON TOUKH.

30.Teopema 06 n3MEHEHHH MOMEHTA KOJIMYECTBA IBIKCHHUS MATEPUATbHON TOUKH.

31.Kunetnuyecknii MOMEHT MEXaHUYECKOU CUCTEMBI.

32.Teopema 00 M3MEHEHHH KHHETUYECKOTO MOMEHTAa MEXAaHHMUYECKOW CHUCTEMBI (TEOpeMa MOMEH-
ToB). CiecTBUS, 3aKOH COXPAaHEHUSI KMHETHYECKOr0 MOMEHTa MEXaHHUYECKOM CHCTeMbl, HEOOXOIUMbIe
YCJIOBHS paBHOBECHS JIFOOOM MEXaHUUECKOU CHCTEMBI.

33.PaboTa NOCTOAHHON CHIIBI HA MPSIMOJIMHEHHOM IIEPEMELICHUH.

34.Pabota nepeMeHHON cuitbl (00muii ciryyaii). Berancienne paboThl uepe3 KpUBOJIMHEHHBINA WH-
terpai | pona.

35.0nemenTapHas pabora cwiibl. Berauciienue paboThl uepe3 kpuBoiauHeiHbiid uaTerpan Il pona.

36.Teopema o paboTe paBHOICHCTBYIOIICH.

37.Pabota noctostHHOM cuitbl Tpenus. Pabota cuibl TspkecTu. Pabota cuitel ynpyroctu. JneMeHTapHbIe
CBeZIeHUs 00 UJIeAIbHBIX CBs3X. PaboTa peakuuy naeaibHoN CBA3HU.

38.MomurHocth cuitbl. KoaddummeHnt none3Horo AelcTBUs MalIUHEL.

39.Kunernueckast sHeprust MatepuaiabHoi Touku. Teopema 06 H3MEHEHUM KHHETUYECKOH SHEpruM Ma-
TEpUATBHON TOYKH (B TUPPEPSHIMATLHON U HHTETPATLHOM (hopMme).

40.Kunetnyeckas SHEpIus MEXaHMUECKOW CUCTEMBI U CIIOCOObI €€ BEIYMCICHHS.

41.BprunciaeHre KUHETUYECKOM SHEPTUU TBEPIOTO Tejla B PAa3JIMUHbIX CIy4asX €ro JBUKEHHUS.

42 PaboTa ¥ MOIIHOCTb CHJI, IPUJIOXKEHHBIX K TBEpAOMY Tely, IPU MOCTyNaTeIbHOM U Bpallla-
TEJBHOM JIBH)KCHUSIX.

43.PaboTa cuJl TSDKECTH MEXaHUUECKOM CUCTEMBI U TBEPAOTO Tea.

44 PaboTa BHYTPEHHUX CHII TBEPAOTO TEJA.

45.Teopema 00 U3MEHEHUH KHHETHUYECKOW 3HEPrUU MeXaHH4YecKoi cucremsl. Teopema 00 u3zMe-
HEHUU KUHETUYECKON sHepruu TBepaoro tena. Ciydaid MEXaHMUECKOH CHUCTEMbI C HE M3MEHSIOIIMMHUCS
CO BPEMEHEM UJICaTIbHBIMU CBS3SIMH.

46.1ToTeHnnanbHas SHEprus. BeruuciieHne MOTEHIMATbHON SHEPTUH MEXaHUYECKOW CHUCTEMBI U
TBEPJIOTO Tela.

47.3aKOH COXpaHEHHUs MMOJIHOM MEXaHUYECKON SHEPTHH CUCTEMBI.

48.luddepeHnmanbHble ypaBHEHUS MOCTYNATEIbHOTO IBUKEHUS TBEPJOTO Tea.

49. JTnddepeHnmanbHoe ypaBHEHNE BPAIIaTEILHOTO JBH)KEHUS TBEPIOTO Tea.

50./IuddepenmanpHble ypaBHEHUS MIIOCKOTO IBUKEHHUS TBEPAOro Teja.

51.luddepennmanbubie ypaBHEHUs cPepruUIecKoro IBUKEHHUS TBEPIOTO Tea.

52. JluddepennmanbHble YpaBHEHUS IBUXKEHNS CBOOOTHOTO TBEPAOro Teja.

53.Cuna uHepu MarepuanbHoil Touku (1o JamambGepy). LlenTpoOekHas U KacaTenbHasi COCTaB-
nstorye cuitbl uHepuu. [punnun JanamOepa a1s TOUKH.

54 Ipunnun anamOepa ais MEXaHUYECKOU CUCTEMBI.

55.IIpuBeeHue CUJl HHEPLUU MEXaHUUECKOM crcTeMbl (TJaBHbBIN BEKTOP U INIABHBIH MOMEHT CHUII
MHEPLHUHU MEXaHUUECKON CUCTEMBI).

56.IIpuBeeHue cuil HHEPLUUHU TBEPIOTO TeNla B PAa3IMUHBIX CIydasX ero JBUKEHUS.

S7.JluHaMuYecKUe peakiuy, ACHCTBYIONIME Ha OCh Bpamatomerocss Tema. Cioydail BpaleHus
TBEPJIOTO TeJIa BOKPYT €ro IVIABHOW HEHTPAIbHOW OCH MHEPIMU. Y paBHOBEIIMBAHUE BPAIIAIOLINXCS TE.

58.0OCHOBHEBIC MTOHATHUS M ONpeJelIeHUs TeopuH yaapa. OCHOBHOE ypaBHEHHE TeopHH yaapa. [lo-
NyLIeHUs TEOPUHU yapa.

59.00mue TeopeMbl TCOPHH yaapa.

60.Y nap mapa o HeMOABMKHYIO OBepXHOCTh. KoaddhuimeHT BoccTaHOBIEHMUS.

61.I1psiMoit eHTpabHBIN yaap aByx Ten. [IpenenpHble ciydan.

62.IToTepst KHHETUYECKOH SHEPTHH ITPU HEYNIPYToM yrape AByx Tein. Teopema Kapho.

63.Y nap mo Teny, IMeronIeMy HETTOIBHKHYIO OCh BpamieHus. LleHTp ynapa.

64.Cs13u 1 ux ypaBHeHus. Knaccudukarus cBsseil.

65.Bo3MoxHBIC (BUPTYAIbHBIE) MTEPEMEIICHUS TOJIOHOMHON CHCTeMBI. YHCIIO CTeTIeHEeH CBOOOIBI
TOJIOHOMHOMU cucTeMBI. [ [puHIINIT BO3MOKHBIX IEPEMELICHU.

66.IIprHINTT BOBMOKHBIX TIEpEMEISHHIH B CiTydae JBWKEHUs1 cucteMbl. O0miee ypaBHEHHE JTHHA-
MUKH.



67.060011eHHbIe KOOPIUHATHI U 0000IIEHHBIE CKOPOCTH MEXaHUYECKON CHCTEMBI.

68.0600menHbIe crtbl. O0IIee ypaBHEHUE TMHAMUKHI B 000OIIIEHHBIX CHJIaX.

69.YcnoBus paBHOBECHS CHCTEMBI B 0000IICHHBIX KOOpIUHATAX.

70.0mpenenenne 000OIIEHHBIX CHJI B CUCTEMaX C OJHOW M IBYMS CTEIIEHSIMH CBOOO/IBI.

71. Tnddepennpanbaple ypaBHEHHS ABHKEHUSI MEXaHUYECKOH CUCTEMbI B 000OIIEHHBIX KOOPIH-
Hatax (ypaBHeHus Jlarpana BTOporo poja). KuHeTHueckuii moTeHIHAI.

HIkana onennBanus 00y4awierocs Ha codece0BaHNHU MO pa3aenay 3

Bbanabl
YpoBeHb 0CBOEHMSI MaTepUaJia peiiTUHTOBOI
OLIEHKH
Teopernueckoe cojiepkaHue TUCIMUILUIMHBI OCBOCHO MOJHOCTBIO, O€3 POOEIIoB, He- 9-10

00XOAMMBIEC MPAKTHYECKHE HABBIKK PAabOTHI C MaTEpUAIOM MOJIHOCTBIO chopMupo-
BaHbl. OOydJarolMiics HCUEPIBIBAIOLIE, IOCIEJOBATEIBHO, YETKO M JIOTMYECKH
CTPOMHO M3JaraeT MaTepuas, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C IPAKTUKOM, BiIaje-
€T Pa3HOCTOPOHHHMH HAaBBIKAMHU U IPUEMaMH BBIIIOJIHEHHs MPAKTUYECKUX 3a1ad,
IPUYEM HE 3aTPYIHSAETCS C OTBETOM IIPH BUJAOM3MEHEHUU 3aJaHU.

Teoperndeckoe conepx)aHne JUCHUILIMHBI OCBOGHO NMPAKTUYECKH MOJIHOCTBIO, 00Y- 7-8
YaloIUIiCsl TPAMOTHO U IO CYILECTBY M3JlaraeT MaTepHai, He JIOMycKasl CylIeCTBEH-
HBIX HETOYHOCTEH, IPAaBWJIBbHO MPUMEHSET TEOPETHUUECKUE IOJIOKEHUS MpHU pelie-
HUM NPAaKTUYECKUX BOIPOCOB U 3aj1ay, BJIajJeeT HE0OXOAUMBIMUA HAaBbIKAMH U IpHE-
MaMH WX BBITIOJTHEHUSI.

Teopernueckoe cojepx aHue AUCHUILIUHBI OCBOEHO YaCTUYHO, OOydaromuics uMme- 4-6
€T 3HaHUA TOJIBKO OCHOBHOI'O MaTepHalla, JOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBUibHbIE (POPMYIMPOBKHU, HAPYLICHHs JIOTMYECKON IOCIEA0BATEIbHOCTH B M3-
JI0’)KEHHH MaTepHaia, HO MPOOesbl He HOCST CYHIECTBEHHOTO XapakTepa, Heo0Xo1u-
Mbl€ MPAKTUYECKUE HABBIKM pabOThl C OCBOGHHBIM MaTEpUaloM B OCHOBHOM c(op-
MUPOBaHbI, OJJHAKO OO0YYalOUIUIICSI UCHBITHIBAECT 3aTPYIHEHUS [IPU PELICHUM MpaK-
TUYECKHUX 3a]1a4.

Teoperuueckoe conepkaHue AUCUUIUIMHBI OCBOEHO YaCTUYHO, OOydarouuiica a0- 0-3
MYCKaeT CYLIECTBEHHbIE OUIMOKH, HE BUJIUT B3aUMOCBSI3M TEOPHH C MPAKTUKOM, He-
00XO0JIMMBIE TPAKTHUUECKHE HaBBIKM pPaOOThl HE CHOPMUPOBAHBI, OOJIBIIUHCTBO
IPEIYyCMOTPEHHBIX pabouell mporpaMMoi IUCIMITIMHBI YYe€OHbBIX 3aJaHUN HE BBI-
nonHeHo. HeoOxoanMa HOMONHUTENBHAS CAMOCTOSTENbHAs pad0Ta Ha/l MaTEpUAIOM

Kypca.

OueHovHbIe cpeacTBa /ISl IPOMEKYTOYHOM aTTeCTAIUN
Bonpocsl k dk3ameny

1.Crartuka kak pasnuen TeopeTndeckoil MexaHuku. OCHOBHBIE MOHSATHS CTATUKH (paBHOBECHE Tea,
cuia, IWHUS JIEUCTBUS CUJIBI, CUCTEMA CHJI, CBOOOHOE TEJI0, SKBUBAJICHTHBIE CUCTEMBI CHJI, PaBHOICH-
CTBYIOIIIAsi CUCTEMBI CHJI, YPaBHOBEIICHHAs CHCTEMa CUJI, ypaBHOBEIIMBAOIIas cuia). J[Be OCHOBHBIE 3a-
Ja4¥ CTaTHKHU.

2.AKCHOMBI CTaTHKHU U UX CIIEJCTBHUSI.

3.I1oHsTHSI HECBOOOTHOTO TENa M CBA3ei. Pa3eieHne cril Ha aKTUBHBIC CHUTBI M PEAKIINi CBSI3eH. AK-
croMa (TIPHHITHIT) 0CBOOOKTaeMOoCTH. OCHOBHBIE BUJIBI CBSI3€H U X PEAKIIUU.

4.CucreMa CXOIsAmuUXcsi Cwil. TeopeMa 0 paBHOAEHCTBYIOMIEH CHUCTEMBI CXOsImxcs cui. ['eo-
METpHUUYECKUH U anreOpandeckuii CriocoObl onpeAeNeHIs paBHOACHCTBYIOMICH.

5.YcnoBus paBHOBECHS] CUCTEMBI cxolsuiuxcs cuil. ['eomerpudeckas u aiaredpanyeckas Gpopmsl
YCIIOBUM paBHOBECHSI CUCTEMBI CXOISIIIUXCS CUJL.

6.Teopema 0 paBHOBECHH TpeX HeMapauIeIbHBIX CHIL.

7.CrnoxxeHue AByX MapayjiebHbBIX CHIL.

8.ITapa cuin. MoMeHT mapsl (Kak BEKTOP).

9.Teopembl 00 PKBUBAJIECHTHOCTHU U CIIO)KEHUU TIAp U UX CIEICTBUS.

10.Teopema 0 mpHUBEICHUN CHCTEMBI TIap K TPOCTEHIIEMY BUIY.

11.YcnoBue paBHOBECHS CUCTEMBI TIap.

12.MOMEHT CHJIbI OTHOCUTENHHO TOYKHU (KaK BEKTOP).




13.B3anMocCBsI3p MOMEHTA TAphl U MOMEHTOB CHJI ITapbl OTHOCUTENHFHO POU3BOJILHON TOUKH.

14.JIemma o mapasuienbHOM InepeHoce cuibl (1eMma IlyaHco o mpuBeneHuM CHUibl K JaHHOMY LIE€H-
pY).

15.IloHATHS TTIABHOTO BEKTOpPAa M TJABHOIO MOMEHTA CHUCTEMBI CHJI. AHAIUTHYECKHH CIIOCOO
OIpe/ieNIEHUs TJIaBHOTO BEKTOPA U INIABHOI'O MOMEHTA CUCTEMBI CHIL.

16.0cHoBHas TeopeMa ctatuku (Teopema IlyaHco o mpuBeIEeHHM CUCTEMbI CUJI K JAHHOMY LICH-
pY).

17.YacTHble caydau IpUBEICHUS IPOU3BOJIBHON CHCTEMBI CHJI.

18.YcioBust paBHOBECHS! MPOU3BOJIBHOM CUCTEMBI CHIT (TEOpeMa).

19.Teopema BapuHboHa 0 MOMEHTE paBHOJEHCTBYIOIIEH CUCTEMBI CUJI OTHOCUTEIBHO TOUKH.

20.ITonsiTue miockoi cucremsl cuil. [lpuBeneHrne MPOU3BOIBHONM IJIOCKOM CHCTEMBI CHII K TIPO-
creiimemy Buay. OCHOBHBIE CBOMCTBA INIOCKOW CUCTEMBI CHIL.

21.MOMEHT CHUJIBI OTHOCUTENIFHO TOUYKH (KaK ajaredpandeckasi BETMUUHA).

22.MomeHT napsl (Kak anredpanyeckasi BEJIMUMHA).

23.YcnoBuUsl paBHOBECHUS MMPOU3BOJILHON IUIOCKOW CUCTEMBI CHJI. YPaBHEHUSI PABHOBECHUS MPOU3-
BOJIbHOM TUIOCKOW CUCTEMBI CHII (TpH (POPMBI).

24.YcnoBue paBHOBECHS phlyara.

25.YcioBue yCcTOMUMBOCTU TBEPAOIO Teja MpH onpokuasiBaHuu. Kospdunuent yctoidauBocTH.

26.ITonsiTHe TpEHMSI, BUABI TPEHUS. 3aKOHBI TPEHHUS CKOJIBKCHHUS.

27.Peakuun HeuJeanbHbIX (II€POXOBATHIX) CBsi3el. Yrou TpeHus. Konyc tpenus.

28.PaBHOBECHE IPY HATMYUU TPEHHSI CKOJIBKCHHUS.

29.Tpenue kaueHus. PaBHoBecue Npu HAJTMUMU TPEHUS KaYSHHUS.

30.IToHsITHE MOMEHTA CHIIBI OTHOCUTEIIHLHO OCH.

31.B3auMOCBs3b MOMEHTa CUJIBI OTHOCUTEIBHO OCH MU MOMEHTa CHJIbI OTHOCHTEIBHO TOYKHU Ha
9TOM OCH.

32.AHanuTHYeCKOe OIpeielIeHUe TJIaBHOI0 BEKTOpa U IJIABHOI'O MOMEHTA IIPOCTPAHCTBEHHOMN CH-
CTEMBI CHIL

33.YpaBHeHUs1 paBHOBECHS IPOU3BOJILHON POCTPAHCTBEHHON CHCTEMBI CHJI.

34.Teopema BaprHaboHa 0 MOMEHTE paBHOZICHCTBYIOIICH CHCTEMBI CHIJI OTHOCHTEIEHO OCH.

35.I1oHsTHE CHCTEMBI apaljieNIbHBIX cuil. TeopeMa O paBHOJEHCTBYIOIIEH CHCTEMBbl Hapaljesb-
HBIX ¥ OJJUHAKOBO HAIIPABJIEHHBIX CHIL.

36.IIoHsATHE LIEHTpa CUCTEMBI MapauleNbHbIX cuil (Teopema). DopMyIibl JUIsl BBIYMCICHUS KOOP-
JUHAT LIEHTPA CUCTEMbI apAJUIETbHBIX CHIL.

37.PaBHOAEHCTBYIONAs CHJI TsKECTH TBepaoro tena. [loHsTHEe HeHTpa TsHKEeCTH TBEPAOro Tela.
@®opMyIIbl AJ1 BBIYUCICHUS KOOPAMHAT LIEHTpA TSHKECTH Tena.

38.0mpenenenue KOOpAUHAT LEHTPA TSHKECTH OJHOPOAHOTO TBEPJOTO Teja (LEHTP TSHKECTH 00b-
eMa, TUIOIIA/ I, TUHUN).

39.CniocoOsbl onpeiesieHHs MOJI0KEHHS! LIEHTPOB TSDKECTH Tell (MHTETpUPOBAaHUE, CUMMETPHSL, pa3-
OuneHue, cnocod OTpULIATENbHBIX BECOB, SKCIIEPUMEHTAIIBHBIN CI1OC00).

40.KuHemaTuka Kak pa3zesl TeopeTudeckoi MexaHUKU. OCHOBHBIE MOHATHS KHHEMATUKU (CUCTe-
Ma OTCYU€Ta, TPACKTOPHS TOUKH, MPSIMOJIMHENHOE U KPUBOJIMHEWHOE ABM)KEHUS TOYKH, PAaBHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHHUS TOUKH, CKOPOCTb TOUKH, YCKOpeHHEe TOUKH ). OCHOBHBIE 33/1a4l KHHEMAaTHUKH.

41.Crnioco0sI 3a1aHus ABUKEHUSI TOUKU: BEKTOPHBIN, KOOPAMHATHBIN, €CTECTBEHHBIN.

42 .Ompenienenne CKOPOCTH U YCKOPEHUS TOUKH ITPU BEKTOPHOM CIIOCO0€ 3a/laHusl IBUKECHUS.

43.0OmpeneneHne CKOPOCTH U YCKOPEHUS TOUKH MTPH KOOPIAWHATHOM CITOCO0€ 3aaHuUsI JBYKEHHSL.

44 OmipenieneHue CKOPOCTH U YCKOPEHHsI TOUKHU MPU €CTECTBEHHOM CIOCO0€ 3aJlaHusl JIBUKECHHUS.
EcrecTBeHHas cucrema KoopAuHAT (KacareiabHas, HOpMalb, OMHOpPMallb U UX OPTbl) U €CTECTBEHHBIH
TPEXTPaHHUK (COMPUKACAIOIIASACS, HOPMaJIbHAs U CIIPSMIISIONIAst IIIOCKOCTH). LIeHTp 1 pannyc KpUBU3HBI
TPaeKTOPHUHU.

45 Knaccudukanus ABHKEHUNH TOUKHU MO e€ YCKOPEHHsIM (IIPSIMOJIMHENHHOE, IPSIMOJIMHEHHOE paB-
HOMEpHOE, MPSIMOJIMHEMHOE paBHOIEpEMEHHOE, KPUBOJIMHEITHOE, KPUBOJIMHEHHOE paBHOMEPHOE, KPUBO-
JMHEWHOE PaBHOIIEPEMEHHOE).

46.ITocTynarenpbHOe JBM)KEHUE TBEPIOTO Tena. Teopema 0 MoCTynaTebHOM JIBIDKSHHN Teja. 3a-
JaHH€ MTOCTYNATEIBbHOTO IBM)KEHUS Tesla. Y paBHEHHUE NIOCTYNATEIbHOTO IBUKEHUS Tea.

47 BpaiarenbHoe ABUKEHHE TBEPAOro Tena. YToil MOBOpOTa Teja. 3aJaHue BpallaTeIbHOro
IBUKEHMS TeJa. Y paBHEHME BPAIaTEIbHOTO JBUKEHHSI TBEPAOIO TENA.



48.Yri0Basi CKOPOCTh U YIJIIOBOE YCKOpPEHHE Telna (Kak anredpanveckue BEJIUYHHBI), COBEPIIA0-
IIEr0 BpallaTeIbHOE JBUKCHHE.

49 YacTHble cllydad BpaIIATEIbHOTO JIBIDKEHHS Tella (PaBHOMEPHOE U PAaBHOIIEPEMEHHOE BpAILICHHE).
@DopMyIibl 7151 BBIMUCIICHHUS YTIIOBOM CKOPOCTH U yIila IOBOPOTA.

50.0Ormpenenienne CKOPOCTH U YCKOPEHHs TOUKHU Tella, COBEPIIAIOIETO BpalaTeIbHOE ABHKCHHE.

51.I1lceBnOBEKTOPHI YIIIOBOI CKOPOCTHU U YIJIOBOTO YCKOPEHHUS Teja.

52.BexTopHble BBIpaKEHUS IJI1 CKOPOCTH, BPAIIATEIILHOTO M EHTPOCTPEMHUTEIHHOTO YCKOPEHUI
TOYKH BpalIarolIerocs Tenia.

53.Ilockoe nBrkeHue TBepaoro Tena. CBOWMCTBA MJIOCKOTO JBIKEHUS. 3aJlaHUE TUIOCKOTO JBHU-
KeHUs Tena (TUIOCKOU (Uryphl). YpaBHEHHUS IJIOCKOTO JIBIKEHUs Tena (TIockoi ¢urypsl). Pa3noxenue
JBMKEHUS TUIOCKOW (PUTYpBI HA MOCTYNATEIbHOE IBUKEHUE BMECTE C MOJIOCOM U BpAIllEHUE BOKPYT I0-
Jroca.

54.Teopema 0 CKOPOCTSAX TOYEK IUIOCKOU (DUTYPBI U €€ CIEeICTBHSL.

55.IloHATHE MTHOBEHHOT'O LIEHTPa CKOPOCTEH IUIOCKOM (UTYpHI U TEOpEMa O €ro CYIIeCTBOBAHUU
U €IMHCTBEHHOCTH.

56.IIprMeHeHne MIrHOBEHHOT'O IIEHTPa CKOPOCTEH K OMPE/IeIEHNI0 CKOPOCTEN TOUEK MIIOCKOM (u-
TYpBI.

57.PaznuyHble ciyyau onpeaeNeHus MOJ0KEHUSI MTHOBEHHOTO LIEHTPa CKOPOCTEH.

58.Teopema 00 yCKOpEHUSIX TOYEK IIOCKOH (HUTYPHI.

59.ITonsiTe MrHOBEHHOTO 1IeHTpa yckopeHnuit (MILY) miockoit Gpurypsi.

60.Crioco0sI ornpeienieHus MTHOBEHHOTO [IEHTPa YCKOPEHHUH TUIOCKON (UTYPBI.

61.Chepuueckoe ABHKEHUE TBEPOTO Tena. YTkl Ditepa. YpaBHEHUS CPepUUECKOTO IBUKEHUS.

62.MrHoBeHHas OCh BpAIlleHUs. Y PaBHCHHE MTHOBEHHOW OCH BpAIICHUS TBEPAOIO Teja mpH cde-
PUYECKOM JABMKEHHUU. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE Tela.

63.0mpenenenne CKOPOCTe M YCKOPEHHI TOUYEK Tesa mpu chepuyeckoM JBMKEeHUH. Pacripene-
JIEHUE CKOPOCTEH ToYeK Tena mpu cepudyeckoM ABKeHUU. [Ipoekiyu cKopoCcTH TOUYKY Tejla Ha OCH Jie-
KapTOBBIX KOOPJUHAT.

64.Pa3noxxeHue ABMKEHUSI CBOOOJIHOTO TBEPJOTO Tela Ha MOCTYMAaTeIbHOE JBH)KEHHE BMECTE C
IIOJIFOCOM U c(epruecKoe IBUKEHUE BOKPYT MOJIIOCA. Y PaBHEHUsI ABMXKEHMsI cBOOOHOrO Tena. HesaBu-
CUMOCTb BEKTOPOB YIJIOBOM CKOPOCTH U YIIIOBOTO YCKOPEHHS CBOOOIHOTO TeJia OT BhIOOpa MmoJtoca.

65.0mpenenenue ckopocTel M YCKOPEHHI TOYEK CBOOOIHOTO TBEPIOTO Tea.

66.CrnoxxHoe ABmxkeHHe TOYKH. OTHOCHUTENBbHOE, NEePEHOCHOE U a0COJIIOTHOE JIBUKEHUS TOUKH.
3amanue CJI0KHOr0 ABMKEHHS TOYKH.

67.Teopema 0 CI0KEHUU CKOPOCTEH.

68.Teopema o cioxxeHun yckopenuii (teopema Kopwonmca), kopuoimcoBo yckopenue. Ciydan
OTCYTCTBHSI KOPHOJIMCOBA YCKOPEHUSI.

69.CrosxxeHue MocTynaTeNbHBIX JIBUKCHUN.

70.CrnoxeHue BpallleHHI TBEpIOro Tejla BOKPYT MapajuleabHbIX oceil. [Tapa BpateHui.

71.CnosxeHue BpalieHui TBEPIOTO TeJIa BOKPYT MEPECEKAIONINUXCS OCEH.

72.CroxeHue MocTynaTelIbHOTo U BpallaTelbHOTO JIBMKeHUH. BUHTOBOE IBHXKEHUE.

73.00mmuii ciry4aii ClI0KeHUs IBHKEHHIA TBEPOTO Tela.

74.]luHaMuKa Kak paszien TeopeTudeckoil MexaHuku. OCHOBHBIE MOHATHUS JUHAMUKHU (TIPOCTpPaH-
CTBO M BpEMsl, MaTepUaIbHOE TEJIO, CUJIa, UHEPTHOCTh TeJla, Macca Tella, MaTephalibHas TOYKa, CUCTEMa
0TCYEeTa).

75.3akonbl quHamuku (Ianunes-HpioroHa) mMaTepuanbHOW Touku. [loHsITHE MHEpLMATbHOU CH-
CTEMBI OTCYETA.

76./IBe OCHOBHBIE 33]a9W THHAMHKH TOYKH.

77.OCHOBHBIE BUJIBI CHIL.

78.ludpepentmanbHbie ypaBHEHUS JBMKCHUS CBOOOIHOM TOYKH (B BEKTOPHOH, KOOPAMHATHOU H
€CTECTBEHHOH (popme).

79.TTopsaa0K penIeHus MPSIMOH 3ajaud TUHAMHKH TOYKH.

80.Pemenne o6paTHOl (OCHOBHOM) 3a/1a4M JUHAMUKU TOUKH ITPHU MPSIMOJIMHEHHOM JIBUKECHUH.

81.Pemenne oOpaTHOM 3a1a4¥ TUHAMUAKA TP KPUBOJIMHEHHOM JIBUKSHHUU TOYKH.

82.HecBoOoiHOE NBHXKEHHME MaTepUanbHON TOYKH. OCHOBHOE ypaBHEHHME JWHAMHKH HECBOOOJI-
HOUW TOYKH. /[BHMKE€HME TOYKH MO 3aJaHHOW HEMOIBMKHON KPHUBOA.



83.0tHocuTenpHOE ABMKEHHE TOUKH. [IoHATHE MepeHOCHON M KOPUOJIMCOBOM CHIJI MHEPIMH TOY-
KH.

84.BnusiHue BpaiieHus 3eMJIM Ha PaBHOBECHE U IBUKECHUE TEIl.

85.CB000OgHBIE KOJIEOAHUS TOUKH.

86.CBoOoHbIC KOJIEOAHUS TOUKH IPU HATUYUU TPEHHS CKOJIBKCHHUS.

87.CBoOoHBIE KOJIEOaHUSI TOUKU MPU JIMHEHHO-BA3KOM COIPOTHUBICHUU. ANIEpUOJUYECKOE BU-
KEHUE TOUKH.

88.BeIHyXIeHHBIC KOJICOaHUS TOUKH.

89.BoiHyx/1eHHbIE KOJICOAHUSI TOYKU NMPH HAJMYUU JIMHEHHO-BSI3KOTO COMNPOTUBIICHUS CPEIbI.
Anepuoauyeckoe JBUKEHUE TOUKH.

90.Bnenue Ouenuii. SIBneHne pe3oHaHca.

91.Mexanuyeckas (MaTepuanbHas) cuctema. Kinaccudukanus cui, ISUCTBYIOIIMX Ha MEXaHUYe-
CKy10 cucteMmy. OCHOBHBIE CBOWCTBA BHYTPEHHUX CHIL

92. lndbdepeHnnanbHble YpaBHCHHS IBHKCHUS MEXaHUYECKON CUCTEMBI.

93.Macca mexannueckoii cucrtemsl. LleHTp Macc Mexanndeckoil cucreMbl. @opMyIbl ISl BEIYUC-
JIEHUs KOOPAMHAT LIEHTPa MacC CUCTEMBI.

94 MOMEHT WHEpIMH MEXaHWYECKOW CHUCTEMBl M TBEPIOrO Tela OTHOCHUTEIbHO ocu. Paamyc
MHepLuH. Bpunciienue MOMEHTOB MHEPLUU IPOCTEHIINX Tell.

95.TeopeMa 0 MOMEHTaX HWHEPIMU OTHOCUTEIILHO MapaUIeIbHBIX oceil (Teopema [toiireHca-
[reitHepa).

96.1lenTpoOeKHbIE MOMEHTHI HHEPIMH. DJUTUTICON ] HHEPIMU. | TaBHBIE OCH U TJIABHBIE MOMEHTHI
MHEPLUH.

97.BbruncieHne MOMEHTa HHEPIIMK TBEPJIOTO Tejla OTHOCUTEIHHO MPOU3BOIBHOM ocH. [loHsTHE O
TEH30pe UHEPLIUU.

98.Teopema 0 JABWKEHHH LIEHTPAa MacC MEXaHWYECKOH cucTeMbl. CIenCTBHs, 3aKOH COXPaHEHHS
JBMDKEHUS LIEHTpa Macc.

99.KonmuecTBO ABMKEHHSI MaTEPUATBHON TOYKH. DJIEMEHTApHBIM MMITYJIbC CHIIBL. MMmynbe mo-
CTOSSHHOM M INEepPEeMEHHON CHJIbl 3a JIaHHBIH MPOMEXYTOK BpeMeHU. Teopema 00 MMIy/bce paBHOAEH-
CTBYIOLIEH.

100.Teopema 00 U3MEHEHUH KOJIMYECTBA JBIKCHUS MaTEpHAIbHON TOYKH (B quddepeHIraIbHOMI
Y UHTETpalIbHOU (hopme).

101.KonuuecTBO OBM)KEHUS MEXaHMUECKOHW cuctembl. Teopema 00 M3MEHEHHUH KOJIMYECTBA JBU-
KEHHS] MEXaHUUeCKOM crucTeMsl (B quddepeHranbHol u nuTerpaibHoi popme). CriencrBus, 3aK0H CO-
XpaHEeHUs KOJIMYECTBA IBUKEHHUS MEXaHUUECKOM CUCTEMBI.

102.MoOMEHT KOJTHYECTBA IBIKEHUST MaTePUATHHON TOUYKH.

103.Teopema 06 n3MEHEHHH MOMEHTA KOJIMYECTBA IBUKEHHS MaTepUAIbHONU TOUKH.

104 KuneTn4yecknii MOMEHT MEXaHUYECKOH CHCTEMBI.

105.Teopema 00 M3MEHEHNH KHHETHYECKOTO MOMEHTA MEXaHUYECKON CUCTEMBI (TEOpeMa MOMEHTOB).
CrezicTBuUsl, 3aKOH COXpaHEHHs KWHETHYECKOTO MOMEHTA MEXAaHWYECKOW CHCTEMBI, HEOOXOIMMBIE YCIIOBHUS
paBHOBecHs JIFOOOH MEXaHMUYECKON CUCTEMBI.

106.PaboTa MOCTOSIHHOM CHIIBI HA TIPSIMOJITMHEHHOM TIEpEMETIICHHH.

107.PaGota nepemeHHOl cuibl (00wl cioydvaii). Berurcienue paGoTel yepe3 KpUBOJUHEHHBIN
unrterpan | poxa.

108.Onemenrtapnas padora cuiibl. Berurcienue paboTsl yepe3 KpuBosMHeHbIH naTerpan |l pona.

109.Teopema o paboTe paBHOICHCTBYIOIICH.

110.Pabora nocrosiHHOM cuibl TpeHust. Pabota cunel TshkecTu. Pabora cuibl ynpyroctu. DnemeHTap-
HBIE CBEJICHUSI 00 MIICATbHBIX CBS3sIX. Pab0oTa peakimu unean-Hoi CBS3H.

111.Momnocts cuibl. KoadduimeHt noaesHoro AeHCTBUS MaIIUHBI.

112 Kunerndeckasi SHEpPrysi MaTepUaIbHOW TOUKH. Teopema 00 M3MEHEHHH KHHETHYECKOW SHEPrUH
MaTepUalibHON TOUKH (B AU epeHIIaIbHON U UHTErpalIbHOU (hopme).

113.KuneTndeckast JHEPTUST MEXaHUYECKOW CUCTEMBI U CTIOCOOBI €€ BEIYUCIICHHS.

114 BpryrcneHne KWHETUYECKON SHEPTUHU TBEPIOTO TeNla B PA3IMUHBIX CIy4asX €ro JBUKEHUSI.

115.PaboTa 1 MOIIHOCTH CHJI, TIPUJIOKEHHBIX K TBEPAOMY TEIy, IPH MOCTYIATEILHOM U Bpalia-
TEJIbHOM JIBH)KEHUSX.

116.PaboTa CrI TSKECTH MEXaHHYECKON CHCTEMBI M TBEPJIOTO Tea.

117.PaGoTa BHYTPEHHUX CHJI TBEPAOIO Tea.



118.Teopema 006 M3MEHEHUN KMHETHYECKOW SHEPTHH MEXaHUYECKOH chucTeMbl. Teopema 00 n3me-
HEHUHU KUHETUYECKOU HHEPruM TBepAoro tena. Ciydaid MEXaHMYECKOM CHCTEMBI C HE M3MEHSIOIIMMUCS
CO BPEMEHEM HJICaTIbHBIMU CBS3SIMH.

119.TTorenumanbHas sHEeprus. Berancienrne MOTEHIIMAILHON YHEPTUU MEXaHUYECKON CHUCTEMBI U
TBEPJIOTO Tela.

120.3axoH coxpaHeHHUsI TOJHON MEXaHUYECKOWU SHEPTHUH CUCTEMBI.

121. Inddepennmanbabie ypaBHEHUS TOCTYHATEIBHOTO IBUKEHUS TBEPOTO Tea.

122.IupdepennmanpbHoe ypaBHEHUE BPaAIIATEIbHOTO IBH)KEHUS TBEPIOTO TEa.

123.Iuddepennmanbabie ypaBHEHUS TIOCKOTO ABHXKEHHS TBEPOTO Tela.

124. Tuppepennuanpabie ypaBHEHUS C(HEPUIECKOTO IBUIKEHUS TBEPIOTO Tea.

125.Tuddepennmanbabie ypaBHEHUS IBUKEHHUS CBOOOHOTO TBEPAOrO Teja.

126.Cuna wHepumuu matepuanbHoi Touku (mo JlamamOepy). LlenTpoOexHas u KacaTenbHas CO-
crapistomue cuiiel nHepiuu. [punnun lanambepa i TOUKH.

127 Tlpunnun JlanamOepa 1uist MEXaHHYECKOW CHCTEMBI.

128.IIpuBenenue cuia MHEPLUUU MEXAHHMUYECKOW CHCTEMbI (TJIaBHBIM BEKTOp M TJaBHBI MOMEHT
CHJI MHEPIIMU MEXaHUYECKOI CUCTEMBI).

129.IIpuBenenue cuia HHEPLUUHU TBEPIOTO TeJa B PA3IMUHBIX CIy4asX ero JBUKCHUSI.

130./lunamMuueckue peakuuu, OEHCTBYIOIIME Ha OCh Bpamaromierocs tena. Ciydail BpaiieHus
TBEPJIOTO TEJIa BOKPYT €ro INIABHOW EHTPAIIbHOW OCH MHEPIMH. Y PAaBHOBEIIMBAHUE BPAIIAIOLIIXCS TEJ.

131.0OcHoBHBIE IOHATHS U ONpeAeneHus Teopun yaapa. OCHOBHOE ypaBHEHHE Teopuu yaapa. Jlo-
MyLIICHUS TEOPUHU yapa.

132.061mue TeopemMbl TEOPUH yaapa.

133.Y pap mapa o HETOABMKHYIO TOBEPXHOCTh. KOahUImeHT BocCTaHOBIICHUSI.

134.ITpsimoii neHTpadbHBIN yaap aByx Tei. [IpenenbHble ciydan.

135.TToTrepst KHHETUYECKOW YHEPTHH IPU HEYIIPYToM yaape nByx Ten. Teopema Kapho.

136.Y gap no Teny, UMEIOIIEMY HEMOABIKHYIO OCh BpaiieHus. LlenTp ynapa.

137.CBs3u u ux ypaBHeHus. Knaccudukanus csizeit.

138.Bo3moskHbIe (BUPTYalIbHBIE) IEPEMEIICHHUS TOJIOHOMHON cUCTeMbl. YHcIio cTeneneit cBOOO b
TOJIOHOMHOW cHCTeMBI. I IpHHIIMI BO3MOKHBIX IEPEMEILICHHMN.

139.1TpuHIMI BO3MOXKHBIX MEPEMEIICHUN B clydyae JBIKEHUs cucTembl. OOliee ypaBHEHUE JU-
HAMHKH.

140.0060011eHHbBIe KOOPIUHATHI U 0000IIEHHBIE CKOPOCTH MEXAaHUYECKON CHCTEMBI.

141.0606mmenHbIe cumbl. O01Iee ypaBHEHHE TUHAMUKN B 0000IIEHHBIX CHUJIaX.

142.YcnoBus paBHOBECHS CUCTEMBI B 000OIIEHHBIX KOOPIUHATAX.

143.0Onpenenenne 0000MEHHBIX CHII B CHCTEMAaxX C OJHOM U JABYMSI CTEIICHSIMUA CBOOO/IBI.

144 TuddepennmanbHble ypaBHEHHs ABM)KEHHS MEXaHHMUECKOW CHCTEeMbl B 00OOIIEHHBIX KOOp-
nuHatax (ypaBHeHus Jlarpanka Broporo poaa). Kuneruueckuii moteHumain.

OneHnBanue CTYACHTA HA IK3aMCHE 110 TUCHUIIJINHE «TeopeTuquKaﬂ MECXaAHUKaA»:

banabl
(utoroBoi OcBoenue
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHTOBOW | KOMIIETEHIIUI
OLIEHKH)
100-85 [IponsunyThiii | OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI MOJTHBIE, YETKUE U Pa3BEPHYTHIC.
YpOBEHB Pemenust 3amad  JIOTHYHBI, JIOKA3aTelbHBI W JIEMOHCTPUPYIOT
AHAIUTUYECKUE ¥ TBOPUECKHUE CTOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs moJIHBIE OTBETHI HAa TOCTaBJIEHHbIE BOMpPOCHL. [lokazaHo
YpOBEHB YMEHHE BBIIETATh MPUUMHHO-CIICJCTBEHHBIE CBs3U. [Ipu perneHun
3aja4  JONYIIEHbl HE3HAYUTENbHBIC OIIMMOKH, HWCIPABJIICHHBIC C
TTOMOIIBIO «HABOJSIIIKX)» BOITPOCOB MPEMNO/IaBaTeNsl.
69-60 Bazoseri OTBeTHI Ha BOIIPOCHI M PEIICHHUS ITOCTABJIICHHBIX 33]1a4 HEJIOCTATOYHO
YpOBEHBb nonHblie. JIoruka ¥ MOCIeN0BaTENbHOCTh B PEUICHUH 3a7ad UMEIOT
HapylIeHHs. B 0TBeTax OTCYTCTBYIOT BBIBOIBI.

Cryaent, nomyunBimmii MmeHee 60% OT MakcHMabHOTO Oajia 3a pa3fen MUCIHUIUIMHBI WIH TPOo-
MEXYTOUHYIO aTTE€CTAIMI0, CAUTACTCS HEATTeCTOBAHHBIM 0 JAaHHOW AUCIUILIHNHE.
HToroBasi orieHKa BBICTABIISETCS IyTEM MEPEBOJIa HAOPAHHBIX OAJIJIOB B COOTBETCTBUH CO CIICTY-




FOLIEH TaOIULIE;

OreHka 110 5-0aJUIEHOH IIKaJIe R (AN S I [ Oueunka ECTS
HK3aMEH

S — KOMIAUYUHON 90-100 A
85-89 B

4 — «xopouio 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «Hey0081emeopUMETILHOY Memnee 60 F

MeToauyeckue yKazaHus JJIs MpenoaaBaTes

1. Ykazanus 11 npoBeAeHUs JEKIUH

Ha mepBoii BBOAHOM JIEKIIUU CIIeNaTh OOIIHKA 0030p coAepKaHus Kypca H OTMETUTh HOBBIE METO-
Ibl U MOAXOJBI K PEIICHHUIO 3a/1ady, pacCMaTpUBAaEMbIX B Kypce, JOBECTH JIO CTYIECHTOB TpeOOBaHMS Ka-
(denpel, OTBETUTH Ha BOIPOCHI.

[Tpu MOATOTOBKE K JICKIIMOHHBIM 3aHSATHSM HEOOXOJUMO MPOAYyMaTh IUIaH €ro MPOBEACHUS, CO-
Jep’)KaHUe BCTYMUTEIbHOM, OCHOBHOM M 3aKIIOYUTENHHOW YaCTH JIEKIIMH, 03HAKOMHUTHCS C HOBUHKAMU
y4eOHOU U METOIUYECKOW JTUTEPATyphl, MyOIUKAIUSIMH MIEPUOIUIECKON MeYaT Mo TeMe JIEKIIMOHHOTO
3aHATUSA. Y TOYHUTH TUIaH TIPOBEACHHUS CEMHUHAPCKOTO 3aHATUS MO0 Teme Jekuuu. [lepen u3noxeHuem te-
KYIIETo JIEKIIMOHHOTO MaTepuajia HaOMHHUTh 00 OCHOBHBIX UTOTraX, JOCTUTHYTHIX HA MPEIbIIYIINX JICK-
nusx. C 3To# Lenplo0 33/1aTh HECKOJIBKO BOIMPOCOB ayJIUTOPHUH U OCYIIECTBUTH BHIOOPOYHBIM KOHTPOJIb
3HAHUA CTYJECHTOB.

B xome neknuoHHOro 3aHATHS MpenojaBaTeilb JOJKEH Ha3BaTh TeMY, y4eOHbBIE BOIPOCHI, O3Ha-
KOMUTB CTYJIEHTOB C TIEPEYHEM OCHOBHOM U JOMOJHUTEIBHON JTUTEPATypHhI IO TeMe 3aHsThs. PackpeiBas
coJiepKaHue Y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/ICHTOB HA OCHOBHBIX KaTETOPUSX, SIBJIC-
HUSAX U Tpoleccax, 0COOCHHOCTSIX UX MPOTeKaHusA. PacKphIBaTh CYIIHOCTh U COJAEP)KAHUE PA3TUUHBIX
TOYEK 3PEHUS U HAYYHBIX TOJIX0JI0B K OOBSICHEHUIO T€X WM UHBIX SIBJICHUN U TIPOIIECCOB.

CrnenyeT apryMeHTHpPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIMIO MO CIIOPHBIM TEOPETHYECKUM
Boripocam. [IpuBouTh mpuMepsl. 3a1aBaTh MO XOAY U3JIOKEHUS JIEKIIMOHHOTO MaTepuasia PUTOPUIECKUE
BOIIPOCHI K CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIbHOM 1eATeTbHOCTH
CTYJICHTOB, TIOBBIIICHUIO UX BHUMAaHUS U MHTEpeca K MaTepualy JIeKIH, ee cojepkanuto. [IpernogaBa-
TeNb JOMKEH PYKOBOAUTH PabOTON CTYJEHTOB MO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO Marepuaa, moj-
YEpKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN H3ydaeMOW TeMbl, 0CO00
BBIJIETISIS, KaTerOpHANIbHBIN anmapaT. B 3akirouuTenbHOM YacTH JIGKIIMH HEOOXOAUMO C(hHOPMYIUPOBATH
oO1e BBIBOBI 110 TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JieKIHH. O0b-
SIBUTh TUIAH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPAaTKUE PEKOMEHAAIMH 10 TOJATOTOBKE CTYIEH-
TOB K cemuHapy. OnpenenuTs MECTO U BpeMsi KOHCYJIbTAllUU CTYJEHTaM, IMOXKEIABIIUM BBICTYIUTh HA
CeMHHape C JI0KJIaaMu U pedepatamu.

Ha mocnenneit nekuuu ynenuth Bpems A7 0030pa Hanbosiee BaXKHBIX MOJIOKEHUN, paCCMOTPEH-
HBIX B Kypce.

2. YKa3zaHus ISl IPOBEICHUS TPAKTHUECKUX 3aHATUI

YeTtko 0003HAYUTH TEMY CEMHHApA.

OOCyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C 3aHSTHS.

B mporiecce pemnenus 3a1a4 BECTH TUCKYCCHIO CO CTYJIGHTAMU O MTPABUILHOCTH TPUMEHEHUS T€O-
PETUYECKUX 3HAHUM.

OTMeuaTh CTyIeHTOB, Han0oJIee aKTUBHO YYaCTBYIOIINX B PEIICHUH 33/1a4 U JUCKYCCHUSX.

B kon1e 3aHTHS 331aTh ayIUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOITPOCOB.

3.Yka3zaHus 1o KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB

[To ycMOoTpeHHIO MpenoiaBaTels 3a/laHue Ha CaMOCTOSITENbHYIO pa0OTy MOXKET OBITh WHANBUAY-
ATHHBIM WX (DPOHTAITHHBIM.

[Tpu Wcmonb30BaHUM MHAWBUYaTbHBIX 3aJaHHi TPeOOBaTh OT CTY/EHTAa MHCHMEHHBIM OTYET O
MpoieTTaHHOM padoTe.

[Tpu nmpumeHeHnn GPOHTAIBHBIX 33JJaHUI BECTH KOJUIEKTUBHBIE OOCYXKICHHS CO CTyJIEHTaMH OC-
HOBHBIX TEOPETHYECKHUX MOJIOKEHHUH.

C 1enpl0 KOHTPOJISI KA4eCTBA BBIMOJIHEHUS CAMOCTOSTEIBHOU pabdoThl TPpeOOBATh MHIAWBHYab-



HBIC OTYECTHI (I[OHYCTI/IMO BMCCTO MAUCBMCHHOI'0 OTUYCTA NMPUMCHATH MHAWBUAYAJIbHBIC KOHTPOJIbHBIC BO-
MIPOCHI).

MeToanyeckue yKazaHusi VISl CTY/ICHTA

1. YkazaHus Ui NpOCITyIINBaHUS JSKIIUN

Ilepen HayanoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IUIAHOM IIPOBEACHUS JEKIUNA U
CIIMCKOM PEKOMEHIOBAaHHOMW JIUTEPATYPHI.

Ilepen noceneHreM ouepeHOM JIEKLIUU OCBEXKUTh B NAMSITH OCHOBHBIE KOHLIEIIIMU ITPOHAEHHOTO
panee marepuaina. [loqroToBuThs npu HeOOXOAMMOCTH BOTIPOCHI IIpernoiaBaTelnto. He Hamo onmacarbes, 4To
BOIPOCHI MOT'YT OBITh IPOCTHIMHU.

Ha nexkuun ocHOBHOE BHUMaHHE CJIEIyeT yIeIATh He (hopMyaaM U MaTeMaTHYECKUM BBIKIIAIKaM,
a COJIep’KaHUI0 U3Y4aeMbIX BOIIPOCOB, ONPENEIEHUSAM U IOCTAaHOBKAM 3ajiau.

B nporiecce n3ydeHust JIEKIMOHHOTO Kypca HEOOXO0IUMO MO0 BO3MO>KHOCTH YacTO BO3BPAIIATHCS K
OCHOBHBIM IIOHATHSM M METO/IaM pelleHHs 3a1a4 (374ech BO3MOXKEH BbIOOPOUYHBIN KOHTPOJIb 3HAaHUH CTY-
JICHTOB).

XenaTenpHO UCMOJIB30BaTh KOHCIEKTHI JIEKIUHA, B KOTOPBIX MCIIOJIB3YETCsl MPUHATAs MpernojaBa-
TeJIeM cucTeMa 0003HAYeHUH.

Jlis 6osee mopoOHOro U3ydeHus Kypca cieayer paboTarh ¢ peKOMEH/10BaHHBIMU JINTEpaTyPHbI-
MU HCTOYHHUKAMH U BHOBb MOSIBIISFOIIMMUCS HCTOUHUKAMH.

2. VKa3aHus JUIsl y4acTUs B IPAKTUYECKUX 3aHATUSAX.

[lepen mocemeHneM ceMHHApa YSICHUTh TEMY 3aHITHS U CAMOCTOSTEIHLHO M3yYUTh CBS3aHHBIC C
Hell MOHATHS U METO/Ibl PELICHHUs 3ajay.

[lepen pemenneM 3a1a4 aKTUBHO y4acTBOBaTh B OOCYXKACHUHU C MPEIOIAaBAaTEIeM OCHOBHBIX I10-
HATHH, CBS3aHHBIX C TEMOM 3aHATHUS.

B npouecce pemeHust 3aad BECTH TUCKYCCHIO C TIPEMOIaBaTeNIeM O MPABUIBHOCTH MPUMEHEHHUS
METO/IOB UX PELICHHUS.

[To BO3MOKHOCTH CaMOCTOSATENBHO JIOBOIUTH PEIICHUE MPEAIaraeMpIX 3a/1a4 10 OKOHYATEIbHOTO
UTOra.

B KkoHIIe MpakTHYECKOTo 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTD Yy MPETIOAaBaTEINsl HESICHBIE BO-
IPOCHI.

OcHOBHBIE pe3yNbTaThl BHIIIOJIHEHUS Pa0OTHl HEOOXOAMMO pacedyarars.

3.YkazaHus JUIsl BHIOJHEHUS CaMOCTOSITEIbHON paboThI

[TonmyunTh y mpenojaBareis 3aJlaHue M CIIMCOK PEKOMEHIOBaHHOW JHTepaTypsl. M3yuenue teo-
PETUYECKHX BOIPOCOB CJENyeT MPOBOJUTH MO BO3MOKHOCTH CAMOCTOSITENIBHO, HO TPHU 3aTPyTHEHMSIX
oOpamiaThCs K MPEenoiaBaTelto.

IToaroTOoBUTH MMCEMEHHBIN OTUET O MPOJIEIaHHON padoTe.

[Tpu BBIMONMHEHUN (POHTANBHBIX 33JaHUK MO0 YCMOTPEHHIO TpernoaBarens padoTa MOXKeT ObITh
OlLleHeHa 0e3 MUChMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJbHbBIE BOIPOCHI, IPH YCIOBUU aKTHB-
HOM caMOCTOSATEIbHON PabOTHI.

IToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

Y4eOHo-MeTOoAMYECKOEe H HH(POPMALTMOHHOE o0ecnedeHrne Y4eOHOH M CUMILTHHBI
OcHoBHas nuTeparypa:

1. loponun, @.A. Teopernueckas MexaHuka: yueb. mocodue / ®.A. JlopoHUH. — DIEKTPOH. J1aH.
— Camnkrt-IlerepOypr: Jlanb, 2018. — 480 c. — Pexxum mocryma: https://e.lanbook.com/book/101840 .

2. Xamsuisaiinen, B. A. Teoperuueckast MexaHuka : yuyeOHoe nocobue / B. A. Xamsnsitnen. — 3-e
W3, — Kemeposo : KysI'TY VMEHH T.D. I'opbauesa, 2020. —
226 c. https://e.lanbook.com/reader/book/145146/#1

3.5IxoBenko, I'. H. KpaTtkuit kypc TeopeTnueckoir MexaHuKH : yueOHoe mocodue / I'. H. SIkoBeH-
Ko. — 6-e wmw3g. —  MockBa JlaGoparopus ~ 3Hanum#i,  2020. — 119
c. https://e.lanbook.com/reader/book/135499/#1

4. Jluesckuii, B.A. Teopernueckas mexanuka. COOpHUK 3aaHuil: YuebHoe nocodue: yued. moco-
oue / B.A. luesckuii, 1.A. ManbimeBa. — OnexTpoH. aaH. — Cankr-IletepOypr: Jlans, 2018. — 192 c.
— Pexxum nocryma: https://e.lanbook.com/book/98236 .
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JlomoHUTEIBHAS TUTEPATYpA:

5.Memepckuii, M. B. 3amaun mo Teopernueckoir MexaHuke : yaeOHoe mocobue / M. B. Memep-
ckuil ; mox penakuueit B. A. ITanemosa, /1. P. Mepkuna. — 52-e uzn., crep. — Cankr-IlerepOypr: Jlans,
2019. — 448 c. Pexxum gocrymna:
https://e.lanbook.com/reader/book/115729/#440

6.AranmuH, B. I'. Mexannka. Teoperndeckas MexaHuka : yueObHoe nmocodue / B. I'. Atanun. —
Hoocubupck : HI'TY, 2017. — 108 c.
https://e.lanbook.com/reader/book/118427/#1

7 Ilpaconos, C. I'. Mexanuka. Teoperndeckas mexanuka : yaueoHoe nocobue / C. I'. IIpaconoB. —
Tompsartu : TI'Y, 2019. — 99 c.
https://e.lanbook.com/reader/book/139662/#1

8.beptses, B. JI. TeopeTnyeckas u aHaaTuTHUYECKass MEXaHUKA. YUeOHO-UCCIIeI0BaTebCcKas pado-
Ta CTyJeHTOB : yueOHoe mocobue / B. [I. beptses, B. C. Pyunnckuii. — Cankr-IlerepOypr : Jlans, 2019.
—424 c.
https://e.lanbook.com/reader/book/111879/#2

[IporpamMmmHuoe obecnieuenue u HTEpHET-pEeCypChI:

9.Teopernueckass MEXaHHKa. DJIEKTPOHHBIM y4eOHBIH KypcC [UIS CTYACHTOB OYHOW M 3a04HOM
dopm o6yuenus / Coct. Kapumon U. — Pexxum nocryna: http://www.teoretmeh.ru/

10.06pa3oBanne u mexanunka. O6pazoBarenbublil caiiT / Coct. Kocurpia A.1O. — Pexxum nocryma:
http://www.emomi.com/

MarepuanbHO-TEXHUYECKOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI

JIeKIIMOHHBIE 3aHATHA TPOBOJATCS B y4eOHOH aynauTOpuH, 000pYIOBAHHOW BHIECOMPOEKTOPOM,
9KpaHOM, IIEPCOHAJIBHBIM KOMIIBIOTEPOM U JUHAMHUKAMHU.

[TpakTHueckue 3aHATHS NPOBOJAATCA B ayAUTOPHUM, B KOTOPOH MMeeTCsl Ha0Op HAaIJIAIHBIX MOCO-
Ouil (KpUBOLIMITHO-TIOJN3YHHBIM MEXaHW3M, KPHUBOILUITHO-KOPOMBICIOBBIN YeThIpEXUIapHUPHBIA MeXa-
HU3M, KPUBOIIUITHO-KYJIHCHBIH MEXaHU3M, 3yOUaThlii MEXaHU3M C HWIMHIPUIECKUMHU KOJIeCaMu, 3y0ua-
THI MEXaHU3M C KOHUYECKUMH KOJecaMH, IUIaHeTapHbIi 3yOuaThlii MEXaHU3M, BUHTOBOM TuddepeHiu-
QIbHBIM MEXAaHN3M, KYJIAYKOBBI MEXaHU3M.

Jis camocToATeNnbHOM paboThl 00YyYAIOLIMXCS UMEIOTCA ClIeUATN3UPOBAHHbIE TIOMEIEHUs, 000-
pyJIOBaHHbIE NEPCOHAIBHBIMU KOMIBIOTEPAMHU C BBIXOJ0M B MHTEpHET M C OCTYNOM K 3JE€KTPOHHO-
OUOIMOTEYHOH cHucTeMe, MEKTPOHHONW OMONIMOTEeKe M 3JIEKTPOHHONW MH(POPMALMOHHO-00pa3oBaTeIbHOM
cpele By3a, a TakKe K APyruM OUOIMOTeUHBIM (hOHIaM.

[Tporpamma cocrapiieHa B coorBercTBUU ¢ TpedboBanuasmu OC HUAY MUODU u yuebHBIM mia-
HOM OCHOBHOI 00pa3oBaTeNbHONW MpOrpaMMbl MO HampapieHHto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHUSI».

Pabouyto nporpammy cocrasuil: nmpodeccop, Yepnosa H.M.

Penensent: nouenr, bapanosckas JI.B.

[Tporpamma onobpena Ha 3aceqanuu Y MKH 18.03.01 «Xumuueckas TEXHOTOTHS.
[Ipeacenarens yueOHO-MeToMueckon komrccuu Yeproa H.M.
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