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1. Ilean ocBOEHUA TUCUHHUIJIMHBI.

K ocHOBHBIM meJsaM OCBOCHHA AUCIUITIIIMHBI «TeopeTquCKaﬂ MCXaHHKa»
CICAYyCT OTHCCTHU!

- BJIAJACTb OCHOBHBIMHU IIPpUHOUIIAMH H 3dKOHaAMH TGOpCTH‘-ICCKOﬁ
MCXaHHUKH, U UX MAaTCMAaTHYCCKHUM O6OCHOBaHI/IeM;

- TI0Ka3aTh, YTO TEOPETHYECKAs MEXAHUKA COCTABJISAECT OCHOBHYIO
0a3y COBPEMEHHON TEXHUKH C pPaCIIMPAIOIIMMCS KPYrom MnpooiieM,
CBA3aHHBIX C METOAAMH PACYETOB U MOJACIMPOBAHUSA CIOKHBIX SBIICHUM;

- NOArOTOBUTh K  JCATEIBHOCTH B COOTBETCTBHM  C
KBAIM(PUKALMOHHON XapaKTEepPUCTUKOW CHElUaIiCcTa MO HalpaBiIeHUIO, B
TOM u4ucjie (OpMUPOBAHUE YMEHHUH HCIIOJNB30BaTh METOJbI pacyeTa B
po(heCcCUOHATIBHON JESATENbHOCTH.

K oCHOBHBIM 3agavdyaM OCBOCHHA NJUCHUIIIIMHBI «TeOpCTI/I"IGCKaH MCXaHHKa»
CICAYCT OTHCCTHU!

- JaTh IIOHATHE. YTO POJb U 3HAYEHUE TEOPETUYECKOW MEXaHUKHU
COCTOMT HE TOJBKO B TOM, YTO OHa NPEACTaBIAET COOOMl OIHY W3
HAay4YHBIX OCHOB COBPEMEHHOM TEXHMKH, HO U B TOM, YTO €€ 3aKOHBI U
METO/bl JAIT TOT MHUHUMYM (YHIaMEHTaJbHBIX 3HAHWI, Ha 0asze
KOTOpPBIX OyAylIIUMi CHEIUAIUCT CMOXET CAMOCTOSITENBHO OBJAJEBaTh
BCEM HOBBIM, C YE€M €My MPHUAETCS CTOJKHYTbCS B MPO(PECCHOHATBLHON
NEATEbHOCTH.

2. Mecrto aucunmiinusl B ctpykrype QOOII cnennanurera.

Jucuunnuaa «Teopernueckass MEXaHHWKa» OTHOCUTCS K UYHCIY
JTUCIUIUIMH ~ oOs3aTenbHOM dacth b.1.1 ocHOBHO#I 00pa3oBarenbHOU
MPOrpaMMBbl CIIEIIMAIUTETA.

Jucuuminna «TeopeTudeckass MEXaHHKa» B3aUMOCBSI3aHA JIOTUUECKHU

U COZIEpIKATENIbHO co caeayromumMu qucuuruimaamu OOIT:

- HaueprarenbHasi reoMeTpUs U MHKEHEpHasl rpaduka,;
- Maremaruxka,

- Odu3uka,

- ConpoTUBIEHUE MATEPUAIIOB,

- JleTanu MaluvH U OCHOBBI KOHCTPYUPOBAHUS;

- Teopust MEXaHU3MOB U MAIlIHH.

3. IlepeuyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO TUCHHUILINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOEHUS
o0pa3oBaTeibHO MPOrpaMMBbl.



B pesynbraTre OCBOGHHS JUCHMUIUIMHBI (MOIyIs) Yy OOydYaromuxcs
bOpMUPYIOTCS  CICAYIOIIME KOMIETEHIIMM W JOJKHBI OBITh  JIOCTUTHYTHI
CIeAYIONIUE Pe3yibTaThl 00ydeHUs Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIIHUX
KOMIICTCHIIUM

HNupukaropel
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
Kox xomnerennun IOCTHIKEHUSI
00yuYeHHUs Mo TUCHHUILINHE
KOMIIETEHIINHT
OIIK-1. Cnocoben HOIIK-1.4. 3HATL:

CTaBUTH U pCIIATH
HHXXCHCPHBIC
HAayYHO-TCXHUYCCKUC

o MCXaHHKHU C o
3a1auu B chepe cBoei —— MaTepUaIbHOU TOYKH, TBEPAOTO
npodeccuoHaIbHON i
pod €CTCCTReHHOHAYIHbIX H TeJa 1 MEXaHUYECKOU CUCTEMBI
ACATCIBHOCTH U OOLLEMHKEHEPHBIX e MeTroabl U3yUYEHHUsI pABHOBECUS
HOBBIX 3HAHMIL, METOJIOB TBEPIABIX TEII U MEXAHUYECKUX
MEXKAMCHUITMHAPHBIX | MaTeMaTHUeCKOro CHUCTEM
HanpaBJICHUH C aHanu3a u e CrnocoObl U3y4eHUs JBUKCHHUS
HCIIOJIL30BAaHUEM MOJEIUPOBaHUS MAaTEpPUAIbHON TOUYKHU, TBEPIOTO
CCTCCTBCHHOHAYYHBIX, TeJla U MEXaHUYECKOU CUCTEMBI
MaTEMaTHYCCKHUX U yMeTh:
TEXHOJIOrM1E€CKHX e [IpyMEHATH NOTy4YEHHBIC 3HAHUS
MOJIEJIEU

Bnaneer HaBrikaMu
peuIeHus CTaHAapTHBIX
3a/1a4 TEOPETUUECKOM

e (OCHOBHEIC ITIOHATHS 3aKOHA
MCXAaHUKHU, MCTOABI U3YUCHUSA
paBHOBeCI/Iﬁ JBHUIXKCHUA

JUISL pELLIEHUS] COOTBETCTBYIOLIUX
KOHKPETHBIX 3371a4 MEXaHUKH,
CBSI3aHHBIX C TEXHOJOTUUYECKOU
NESATEeTLHOCTHIO

o [IpuMeHsTH NOTYyUYEHHBIC 3HAHUS
MIPH PEIICHUN TPAKTHUECKUX
WH)KEHEPHBIX 3a/1a4

e BpiOuparh anroputM pemieHus

e [IpoBOaWTH aHANIN3 MOTYYEHHBIX
pe3ybTaToB

BJIA/IETh:

e HaBsikamu pac4yeToB U
MPUMEHEHUEM METOJIOB MEXAHHUKHU
JUTSL U3YYECHHUSI IPYTUX
CreIUaIbHBIX WHXEHEPHBIX
TUCIUTLTUH

4. CTpyKTYypa M coepKaHue AMCUMILIMHBI.

Ounas dpopma



OO61mast Tpy10€MKOCTh JUCUHUIIUHBI COCTaBIsI€T / 3a4€THBIX €IUHUII, T.C.
252 akagemuyeckux d4aca (u3 Hux 144 wyaca— camocTosTeNnbHas paboTa
CTY/JICHTOB).

Paznensr auctumummasl « TeopeTnyeckas MEXaHUKa» U3y4aloTCs Ha TIEPBOM
U BTOPOM Kypce: BTOPOW CeMeCTp - JIGKIIMU — 18 4acoB, CEMUHAPCKHUE 3aHATUS —
18 gaca, Tpetnii cemecTp — JEKIHH -36 4aCOB, CCMUHAPCKUE 3aHSTHS - 36 4acoB.

@opma KOHTPOJIA — 3a4€T — 2 CEMECTP, IK3aMEH — 3 CEMECTD.

3aounas ¢popma

OO0mast TpyI0eMKOCTh TUCIUTIINHBI COCTaBIISCT / 3a4€THBIX CIUHHUII, T.C.
252 akamemMuyecknx dyaca (W3 HHX 228 YacoB — caMocCTosTeNbHas paboTa
CTYJIEHTOB).

Paznensr gucrumummabl « TeopeTndeckas MEXaHHUKa» U3Y4alOTCsS HA TIEPBOM
U BTOPOM Kypce: BTOpPOIl ceMecTp - JIeKIuu — 4 Jaca, CeMUHApCKUe 3aHatus — 4
yaca, TPETUH CEMECTp — JICKIIMHU -8 YaCOB, CEMUHAPCKHUE 3aHATHS - § 4aCOB.

dopMa KOHTpPOJISL — 3a4eT — 2 CEMECTp, IK3aMeH — 3 ceMecTp.

Crpykrypa U cojepxkaHue IUCHMIUIMHBI «TeopeTnueckass MEXaHHMKa» IO
CpoKam | BUAaM paboThl OTpaxkeHbI B [Ipunoxenun A.

Conep:xanue pa3aeyoB TUCUMIIMHBI.
1-it paznea «CraTtukay»

BBenenue

[Ipeamer, 3amaun U COIEpKaHUE NUCHMUIUIUHBI « TeopeTndyeckas MEXaHUKa»
KaK OJHY W3 (hyHJaMEHTAIbHBIX OOIIEHAYYHBIX JUCITUILINH €CTECTBEHHOHAYYHO U
(bU3UKO-MaTeMaTHIECKOr0 IIMKJIa, HAa MaTepualie KOTOpOoW Oa3upyroTcs TaKHe
BOXHBIC IS OOIIEro HMHXEHEPHOro  00pa30oBaHMs  JUCHMIUIMHBI, KAk
ConpoTtuBieHne MatepuaioB u Jletanu ManuH.

OcHOBHBIE MOHATHUS U ONIpeJeIeHHS.

[Tonsituss abCOMIOTHO TBEPAOTO TeENa, SKBUBAJICHTHBIX CHCTEM CHII |
paBHOBecHsl. AKCHOMBI CTaTUKH W CIEACTBHS W3 HUX, CBSI3M, PEAKIIMU CBS3CH.
Pasnuunpie cuctembl cui (IUIOCKWE W TPOCTPAHCTBEHHBIC, MPOCTEHIINE U
IPOU3BOJIbHBIE).

Buabl Harpy3ok.

[Ipoekiuu BeKTOpa CUIIbl HA OCH KOOpAWHAT. MOMEHT CUJIbI OTHOCUTEIIBHO
TOYKM. MOMEHT CUJIbI OTHOCUTENBHO OCH. [loHATHME 0 mape cui. MOMEHT maphl.
CaoiictBa map cui. PacnpeneneHHbie Harpy3ku. Cuiibl TPEHHSI CKOJBXKEHHS W
Ka4yeHMUs.

OcHOBHBIE TeOpPeMbI CTATUKH M YPABHEHHUS.



TeopemMa o0 mnapaaieabHOM MEPEHOCE CUJIBI U TEOpeMa O IPUBEIACHUU
MPOU3BOJIBLHONW CHUCTEMBI CHJI K 3aJJaHHOMY LIEHTPY. [ JIaBHBIN BEKTOpP U TJIaBHBIN
MOMEHT TPOM3BOJILHOM CHUCTEMBbl CHJI. YCIOBUSI PABHOBECHUS IPOU3BOJIIBLHOM
MIPOCTPAHCTBEHHOM U MJIOCKOM CHCTEMBI CHJL.

[Ipuxkinagueie 3a1a4mn

PaBHOBECHS pU HATTMYWUK CUJT TPEHUS.

Tpenue kaueHus.

Heutp mnapamnensubix cuil. lLlentp Tskectu. CrnocoObl  ompeaesieHus
MOJI0KEHUS [IEHTPA TSHKECTH TEIL.

2-oii paznena « KunemaTuka

OcHOBHbBIC BU/bI ABMKCHUIN U MX KHHEMATHYECKHE XaPaKTEePUCTUKH.

Kunemamuxa mouku.

CriocoObl 3aJ1aHuUs JIBUYKEHUS TOUKH.

YpaBHEHUS IBUKEHUS TOUKU. TPaceKTOpPHUs TOUKHU.

OmnpeneneHue CKOPOCTH U YCKOPEHUS TOUKH.

Kunemamuka meepoozo mena.

[locTtynarenpHOE JBUKECHUE:

YpaBHEHUS TOCTYNATEIBHOTO JIBUKCHUS.

OCHOBHBIE KHHEMATUYECKHUE XaPAKTEPUCTUKH.

Bpaiienre BOKpyr HEIOABUKHOU OCH:

VpaBHeHUsT BpamaTeiabHOrO JABMXKEHHsS. (OCHOBHBIE KHUHEMAaTHUYECKHUE
xapakTepucTuku. OnpenesieHne CKOPOCTEW M YCKOPEHUM TOYEK BPALAOLIETOCs
Tena.

dopmyna Ditnepa.
[1nockoe ABUKEHHE TUIOCKOTO Tena:
YpaBHeHue MIJIOCKOTO JBH>KCHUSL. OcHOBHbIE KMHEMAaTUYECKUE

XapakTepUCTUKUA. TEOpeMbl O CKOPOCTSIX M YCKOPEHHUSIX TOUEK MpHU IJIOCKOM
JBUKCHUH.

Cdepuueckoe ITBIKCHHE:

VYraet Dinepa. VYpaBHenuwe cdepuueckoro JaBmwkeHUs. OmnpeneneHue
CKOpPOCTEH M YCKOPEHHUW TO4YeK mnpu chepuyeckoM aBmkeHuH. OOmui ciyyait
JBIKEHUSI CBOOOHOTO TBEPOTO Tea.

CrnoxxHoe ABUKEHUE TOUKHU:

[TonsiTue aOCOMIOTHOrO, OTHOCUTEIIBHOTO M TEPEHOCHOTO JBUYKEHUS.
Teopema o cinoxenun ckopocreid. Teopema Kopuonuca s onpeneneHus
YCKOPEHUH TOYEK.

CnoxHO€ IBUKEHUE TBEPJIOTO TENA.

3-ii paznen «/Innamukar»

Jlunamuka mouxu.



BBenenne B nunamuky. 3akonbl Heriotona. Jluddepenunansiubie ypaBHEHHS
JNBIKEHUSI MaTepUalbHOM TOYKW. J[BE OCHOBHBIE 3aJayd JIHUHAMUKH TOYKHU.
VYpaBHeHUs CBOOOIHBIX TAPMOHHYECKUX KOJICOaHU M.

Llunamuka cucmemul.

[Tonsitue wMexanudeckoit cuctembl. Kraccubukarmus cun. Llentp wmacc
cucteMbl. MOMEHTBHI MHEPLIMU MEXaHHUYECKOW CUCTEMbI OTHOCUTEIBHO IUIOCKOCTHU
OCH U LIEHTpA.

OCHOBHBIE TEOPEMBI TUHAMUKN CUCTEMBI: TE€OPEMA O JBHKEHHM IIEHTpPa Macc,
TeopemMa 00 M3MEHEHHH KOJIMYECTBA ABUXKECHHSI CUCTEMBI, TeOpeMa 00 U3MEHEHUU
KMHETUYECKOTO JBWIKEHMSI CHUCTEMbl M 3aKOHBI COXpaHEHHs, Teopema o0
M3MEHEHUM KUHETUUECKON YHEPTUM CUCTEMBI, pab0Ta U MOITHOCTh CHUJIBI.

Huddepennmanbaple  ypaBHEHHS TOCTYNaTEIbHOIO, BpAIaTeIbHOTO U
IJIOCKOTO JBM>KEHUS TBEPJOTO TENA.

[IpuHLMIIBI MEXAHUKH:

[Tpunumn [lamamOepa ajis TOYKM M CUCTEMBI. [J1aBHBI BEKTOp W TJIABHBIM
MOMEHT cujl uHepiuu. OnpeaeneHue TMHAMUYECKUX PEaKIui NOAIIUITHUKOB MPU
BpalIEHUH BOKPYT OCH.

[IpuHIMT BO3MOXHBIX TmepemerieHuid. IToHATHS 00 HaeanbHBIX CBA3SIX M
BO3MOXHBIX [TIEPEMENICHUSIX CUCTEMBI.

[Tpunnun Jlanam6epa-Jlarpanxka (oOuiee ypaBHEHHE TUHAMUKH ).

VYpasuenue Jlarpanxa ll-ro pona.

5. O0pa3oBaresibHbIC TEXHOJIOTHH.

Metoauka mpenogaBaHusl AUCHUILIMHBI «TeopeTudyeckass MEXaHUKa» U
peanu3aiys KOMIIETEHTHOCTHOTO TO/IX0/1a B U3JI05)KEHUU U BOCIIPUSITUN MaTepHalia
IpeIyCMaTpPUBAET HCIOJIb30BAHUE CIIEAYIONUX AKTHUBHBIX M WHTEPAKTUBHBIX
dbopM npoBeIcHUS TPYITIOBBIX, HHANBUYAJIbHBIX, Ay JUTOPHBIX U BHEAYIUTOPHBIX
3aHATHUM:

— 3alIUTa U WHIUBUIyAIbHOE OOCY)KJICHHE BBITIOJIHSIEMBIX 3TAllOB PacUeTHO-
rpadudeckux pador;

— o0cyxkaeHue u 3anmuTa pedepaToB Mo AUCHHUILIINHE,

- OpraHu3aius U TPOBEJEHUE TEKYIEro KOHTPOJs 3HAHUU CTYACHTOB B
¢dopme TectupoBanus B LMS;

— HCIOJB30BAaHWE HWHTEPAKTUBHBIX (OPM TEKyIIero KOHTpoyisi B (opme
ayJAMTOPHOT'O U BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHNS,

VYienwHbIE BeC 3aHATHMN, TMPOBOJMMBIX B HWHTEPAKTUBHBIX (dopmax,
OMpeJeieH TJIaBHOW 1IeJIbl0  00pa3oBaTEeNbHOW MPOrpaMMbl, OCOOEHHOCTBIO
KOHTHHTEHTa OOYy4YaloluXcsi W CcoJepKaHueM JucHUIUIMHbL « TeopeTnueckas
MEXaHHKa» ¥ B ILEJIOM MO IUCHUIUIHHE cocTaBisieT 50% ayauTOpHBIX 3aHSATHH.
3aHATHS JIEKIIMOHHOTO THIA COCTaBIsOT 40% 0T 00beMa ay TMTOPHBIX 3aHSATUH.



6. OuneHouyHble cpeacTBa JUIS TeKYyLIero KOHTPOJISI  YyCIeBaeMOCTH,
NMPOMEKYTOYHOH aTTecTalMy MO0 UTOraM OCBOECHUS] JUCHUIIMHBI U y4eOHO-
MeTOAUYECKOoe o0ecreyeHHe CaMOCTOATEIbHOM PadoThl CTYACHTOB.

B mpouecce oOydeHus Ha BTOPOM U TPETbEM CEMECTPE HCIOJIb3YIOTCA
OLICHOYHBIE CpEICTBa PYyOEKHOT0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHBIX
aTTecTalluii M CIEAYIOIIUMe BHUABI CaMOCTOSTENbHOM paboThl: OJIaHKOBOE W
KOMITBIOTEPHOE TECTUpOBaHME, pedepaTsl, BoinonHeHne PI'P, kpyxkoBas pabdora,
noknansl Ha CHK, moaroroBka k BHyTpUBY30BCKHUM U TOPOJICKUM OJIMMITHA]IAM.

Kadenpa pacnonaraer 06a30if TECTOBBIX MATEpUAIOB JIg MPOBEACHUS
0JIaHKOBOTO M KOMIIBIOTEPHOTO KOHTPOJISA (B PEXKUME OOYyUYEHHS] U KOHTPOJIS) TSt
OPOBEICHUSI TPOMEKYTOUYHBIX aTrTecTalluidi MO BCEM paslenaMm  Kypca
TEOPETUYECKOM MEXAHMKM B paMKax AUAAKTUYECKUX E€JIMHULL COJepKaHUs
JTUCIUTUTUHBL:

10 CTATHKE

- OCHOBHBIE MMOHATHS U aKCUOMBI. CXOIAIINECS CUCTEMBI CHJI;
- CBSI3M U PEAKIIMU CBSI3EH;

- MOMEHT OTHOCHUTEJIBHO LIEHTPa U OCH;

- TeOpHus Map;

- PaBHOBECHE IUIOCKON CUCTEMBI CHUJT;

- paBHOBECHE MPOCTPAHCTBEHHON CUCTEMBI CHUJT;

- paBHOBECHE C YYETOM CHJI TPEHUS;

- LICHTP TSHKECTH TEl.

0 KMHEMATHKE
- KHHEMATHKa TOYKH,;

- MOCTYMAaTEeJIbHOE JBMKCHHUE M BpaIllaTeIbHOE BOKPYT HEIOIBHIKHOM OCH;
- CJIOJKHOE JIBUKCHHUE TOYKH,

- IJIOCKOE JIBM)KCHHE,

- chepuuecKoe ABMKCHHE.

10 JTMHAMHUKC

- 3aKk0oHHbI ['anunes-HproTOHA, TMHAMUKA TOYKH;

- CcBOOOJHbIE TApMOHMYECKHE KOJeOaHHUs, 3aTyXarollue U BbIHYXJICHHBIC
KOJICOAHMS TOUKU;

- nuddepeHraNbHbIC YPABHEHUS JBIKCHUS;

- OCHOBHBIE TEOPEMBI IMHAMUKU TOYKH U CUCTEMBI,

- METOJ] KHHETOCTAaTHKHU;

- 3JIEMEHTHI aHAJITUTUYECKON MEXaHUKH.

B anexktpoHHON  KoeKnMM  WHGOPMAIIMOHHBIX  PECYpcoB  Kadeaps
pa3MeIIeHbl M JOCTYIHBI MYJIbTUMEAWIHBIC MPE3CHTAIMHA JIEKIIMA 1O CTaTHKE,
KMHEMATHKE W JWHAMHUKE JJI1 TIOMOIIM B OCBOCHHUU KypCy AUCITUIUIHHBI M



CaMOCTOATENbHON pPaboOThl, a Takke Yy4eOHO-METOJWYECKUE YKa3zaHus IS
BBITIOJIHEHHUS PacYeTHO-Tpauueckux pador.

Bo BTOpOM cemecTpe CTyIeHT 0Os3aH BBINOJIHUTH CIEAYIOIIME PacuyeTHO-
rpadudeckue padoThI
cratuka: C-1, C-2 (Tutockasi cuctema Cu)
C-3, C-4 (mpocTpaHCTBEHHAs CHCTEMa CH);
C-5 (paBHOBeEcCHE TIPU HATTMYUYU TPCHHS).
Tewmsl pedepaToB: pacuer dhepm, onpeaeeHrne NoI0KEHUS IEHTPa TSHKECTH Tell.

B Tperbem cemecTpe CTyAE€HT 00s3aH BBIIOJHUTH CIEIYIOLIUE PACUYETHO-
rpaduueckue padoThl:
Kunemaruka: K-2 (cnoxHoe IBUXEHUE TOUKHU)
K-3, K-5 (m1ockoe ABUKEHUE TOYKH )
Tembl pedepatoB: cdepuueckoe ABUKEHUE TBEPIOTO Tella, KUHEMATHUYECKHE
ypaBHeHUs Dsepa, CJI0KHOE ABUKEHUE TBEPIOTO Tea.

Junamuka: Junamuka toukwm: JI-1, J1-2

JluHaMuKka CHCTEMBI — KypcoBas paldoTa MO HCCIENOBAHUIO JUHAMUKH
MEXaHWYECKUX CUCTeM (3aJlaHue Ha KypcoByIo paboTy B kypce LMS).
Tembr pedepaToB: sBIICHHE yaapa, THUPOCKOIMMYECKHE CHCTEMBI, YCTOWYHUBOCTD,
MaJjble KOJIeOaHUsI CUCTEM.

OOGpas31ibl TECTOBBIX 3aIaHUH, 3aJIaHKUH JJIsI IPOBEJACHUS TEKYIIEr0 KOHTPOJIS U
AK3aMEHAIMOHHBIX OUJIeTOB NpuBeaAcHBI B [Ipunoxxennn B.

6.1. ®oHJ OLICHOYHBIX CPEICTB AJIfl MPOBeIeHUs MPOMEKYTOUHON aTTeCTAIMA
o0y4yaromuxcs 1Mo JUCUUILIHHE.

6.1.1. IlepeueHp KOMIETEHUMH C YyKa3aHUEM »3TanoB UX (OpMUPOBaHUS B
IIPOLIECCE OCBOECHMSI 00pa30BaTENbHOMN IIPOTPaMMBI.
B pesynbTaTe 0cBOCHUS TUCUUIITMHBI (POPMUPYIOTCS CIEAYIONINE KOMITETEHIIUN:

Kon B pesyabTare ocBoOeHUs1 00pa30BaTeJbLHOH NPOrpaMMbl 00y4aromuiics
KOMITeTEHIIUH H0JI7KEeH 00J1a1aTh
OIIK-1 Crioco0OeH CTaBUTh U peliaTh HHXEHEPHbIE U HAyYHO-TEXHUYECKHE 3a1aUH

B c(hepe cBoelt mpodeccHoHaNbHON ASSTENHHOCTA U HOBBIX
MEXTUCIUTUTMHAPHBIX HAMPABJICHUH C UCTIOIB30BaHUEM
C€CTCCTBCHHOHAYYHBIX, MATEMATUYCCKUX U TCXHOJIOTNYCCKUX MOIIGJ'IGI\/JI

B Imponecce OCBOCHMH O6p&30BaTCHLHOﬁ IMporpaMmabl JaHHBIC
KOMIICTCHIIMH, B TOM 4YHCJIC UX OTACIIbHBIC KOMIIOHCHTEI, (bOpMHpYIOTCfI IIO2TAITHO



B XOJ€ OCBOCHHS OOYYaIOIIMMHCS IUCIUIUIMH, B COOTBETCTBUU C Y4E€OHBIM
IUTAHOM U KaJIeHJapHBIM rpaukoM yueOHOTO Ipoliecca.

6.1.2. Onucanue mokaszarejeil 1 KpUTepPUeB OLIEHNBAHUS KOMIIETEHIIUIA,
(hopMHpPYyeMBbIX 10 HTOTaM OCBOEHMS IMCUMILUINHBI, ONMCAHUE IIKAJ

O CHUBAaHHA.

IToka3zarenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha PpPa3IMYHBIX JTalax HuXx

(dopMHpoOBaHUs

ABIISACTCA

JNOCTH)KEHHE  00YyYarolUMHUCS

€3yJIbTaTOB O0yYEHUS MO AUCIUILIINHE.

IJTAHUPYEMBIX

OIIK-1. Cnoco0OeH cTaBUTh U peliaTh HHKEHEPHbIE U HAyYHO-TEXHUYECKHUE 3ajauu B cepe cBoei
po¢eCCUOHATILHOM 1eATEIbHOCTH M HOBBIX MEXIUCIUIUTMHAPHBIX HANPaBJIEHUH € UCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX U TEXHOJIOTUYECKUX MOJeen

Kputepuu onennBanus

IMoka3areanb
2 3 4 5

3HATh: OO6yuaromuiics | OOyuaronuiics OO0yuaromuiics OO0yuaromuiics
AJITOPUTMBI JEMOHCTPHUPYET | JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
pelieHus MOJIHOE HEIOJIHOE YaCTUYHOE COOTBETCTBHE | MTOJTHOE
3a7a4 OTCYTCTBHC WJIH | COOTBETCTBUE 3HAHUI | 3HAHWH AITOPUTMOB COOTBETCTBHE
MEXAHUKH HEJIOCTATOYHOE | AITOPUTMOB PEIICHHs | PENICHUS 3a/1a4 MEXaHUKH | 3HAHWHA alrOpPUTMOB

COOTBETCTBUC 3aaa4 MEXaHUKU Ipru IIpu pacucTax u pelICHUA 3aa4
MIpU pacyerax _

3HAHUIA: pacuerax u MPOCKTUPOBAHHIO MEXaHUKH MPU
Hu o

aJITOPUTMOB MIPOEKTHPOBAHHIO JeTajei u y3JIoB pacuerax u
MPOEKTUPOBA .

peleHus 3a1a4 | JeTanei u y3JioB MPOCKTUPOBAHHIO

HUM eTajiel

MCXaHUKH zxeTaneﬁ " y3JIOB U

1 ySIHOB CBOOOJIHO OmepUpyeT

MattH IPUOOPETCHHBIMU
3HAHUAMU.

yMeThb: Obyuaromuiics | OOyuaromuiics OObyuaromuiics OO0yuaromuiics

HpI/IMeHSITI) HC YMCCT WJIA B ACMOHCTPUPYET JACMOHCTPUPYCT ACMOHCTPUPYCT

MOy YEHHBIE HEIOCTAaTOYHOM | HEMOJIHOE YaCTUYHOE COOTBETCTBHUE | MOJHOE

SHAHUS JUTS CTETEHU YMEET | COOTBETCTBHE CIEYIOUIUX YMEHUMN: COOTBETCTBHE

peleHus IPUMCHATD CIeoyOmuX yMCHUHN MPUMEHATH CIENYIOINX YMEHUI:

COOTBETCTBY MOJIy4YCHHBbIC PUMCHATD MOJIy4YCHHBIC 3HAHU: NPUMCHATD

FOIIHX 3HAHUS IS THOJIyYE€HHBIE 3HAHUS | JIs peLICHHsS TOJTyYeHHBIE

KOHKpETHbIX | PCIICHMA AJIA peIICHNA COOTBETCTBYIOIINX 3HAHUA IS

3aja4 COOTBETCTBYHO | COOTBETCTBYIOIINX KOHKPETHBIX 3aJ1a4 peLeHus

MEXaHHUKH, X KOHKPCTHBIX 3a7a4 MEXaHMKH, CBA3aHHBIX COOTBETCTBYIOIIUX

CBSI3AHHBIX ¢ | KOHKPETHBIX | MCXAHUKH, C pacueTHo- KOHKPETHBIX 3a71a4

npoussojcTee | 3349 CBA3aHHBIX C AKCIEPUMEHTAIBHOM, MEXaHUKU,

HHO- MEXaHUKH, pacdeTHO- MIPOEKTHO- CBSI3aHHBIX C

TEXHOJIOTUYEC OKCIIEPUMEHTAIBHON | KOHCTPYKTOPCKOM M pacyeTHoO-
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KO , IPOEKTHO- MIPOU3BOACTBEHHO- 3KCHEPUMEHTAIBHO
JIeATEITbHOCTh KOHCTPYKTOPCKOM M | TEXHOJIOTMYECKOU 1, IPOEKTHO-
10 MPOU3BOACTBEHHO- JIEATENBHOCTBIO KOHCTPYKTOPCKOH
TE€XHOJIOTHUYECKON 51
JEATEIIBHOCTBIO. MPOU3BOJICTBEHHO-
TEXHOJOTHYECKON
JeATEIbHOCTBIO.
CBo0OogHO
orepupyeT
NpUOOPETEHHBIMU
YMEHUAMU,
IMPUMCHSICT UX B
CUTyalusax
MOBBIIIEHHON
CJIOKHOCTH.
BJaJeTh: Oo6yuaromuiicst | OOyuaromuiics Oo6yuaromuiicst yactuaHo | OOydaromuics B
HaBbBIKaAMHU HC BJIaJCCT UIIN HCAO0CTATOYHO BJIAACCT | Bi1agceceT HABBIKAMU IIOJIHOM 00BEME
pacyeToB U B HaBbIKaMU paC4y€TOB pacyeToB U BJIaJIc€T HABBIKAMHU
npuMeHeHneM | HEAOCTATOMHOM |y mpuMeHeHHeM IPUMEHEHHEM METOJIOB | PACi€TOB U
METOIOB CTCIICHH METOJIOB MEXaHUKH | MEeXaHHKH IS [IPUMEHCHHEM
MEXaHUKH Blajcer I U3YYEHUS M3yUCHHS IPYTHX METOJ0B MEXaHUKH
AL U3y4CHUA HABBIIAMH ApyTHX CIIEeIMATbHBIX JUISL U3y4ECHUS
ApyTHX PaceTOB M chenmanbhbix MHKEHEPHBIX IpyruxX
CIeIIaJIbHBIX TPUMCHCHHEM WHXCHEPHBIX JUCIHIIINH, HO CreHnabHbIX
HUH)KEHEPHBIX METON0B JVCLMIUIVH. JIOITY CKAFOTCSI WHKEHEPHBIX
TUCIUATUTAH MEXaHUKN OO0yuatromuiics HE3HAYNTEITHHBIC JUCIUIIINH,

HCIBITHIBAET
3HAYUTEIbHBIE
3aTpyJIHEHUS TIPU
NIPUMEHEHUN HABBIKOB.

OIIMOKYU, HETOYHOCTH,
3aTpyAHEHUS IpU
AHAIIMTUYECKUX
onepauusix, IeEpeHoce
YMEHHI Ha HOBBIE,
HECTaH/JAPTHbIE
CUTYaIH.

CcBOOOJIHO MTPUMEHSET
MIOJTyYCHHBIC HABBIKU
B CUTyalUsIX
MOBBIIIIEHHOMN
CIIOKHOCTH.

[IIxampl OLEHUBAHUS PE3YJbTATOB MPOMEXKYTOYHOM aTTECTAallMM W HX

OIMNCaHHUC:

®opmMa IPOMEKYTOYHOM aTTECTALMM: 3a4eT, IK3AMEH.

[IpomexxyTounasi aTTectamus oOydaromuxcsi B ¢opme 3au€Ta W dK3aMeHa
IPOBOAMUTCS MO pe3yJbTaTaM BBIMOJHEHUS BCEX BHUJOB YueOHOW pabdoTHI,
NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIAHHOW JUCHUIUIMHE, TpPU OSTOM
TEKYyLIEr0 KOHTPOJISI YCIEBAEMOCTH B TEUCHHE

YUYUTBIBAIOTCS  PE3YJIbTAThI
Onenka

CEMCCTpa.

CTCIICHU  JOCTHIKCHMS

oOyJaromuMucs

TUTAHUPYEMBIX

PE3YyJIbTAaTOB 06y‘1€HI/IH M0 JUCHUIUIMHE IMPOBOJHUTCA IIPCIIOAABATCIICM, BCAYIIHNM
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3aHATUA 110 JUCHMIIIIMHC MCTOJO0M BKCHepTHOﬁ OLICHKH. IIo wToram
HpOMG)KYTO‘IHOﬁ arreCraigun I10 JUCHUIINIMHC BBICTABJIACTCA OILICHKA «3a4TCHO»
NN «HC 3a4TCHO».

IHIkamna
OlleHMBaHUSA

Onucanue

3a4TeHo

Brimonnensl Bce  o0si3aTesibHbIE  YCJIOBHUS  TOATOTOBKH
CTY/IeHTa K NMPOMEKYTOYHON aTTecTauMu, npedycMompeHHbie
npocpammou OUCYUNTIUHBIL. Crynent JEMOHCTPUPYET
COOTBETCTBHE 3HAHWI, YMEHUW, HABBIKOB IPUBEJACHHBIM B
Ta0JIMIIAaX MMOKa3aTeNe, onepupyeT NpuoOpPETEHHBIMHU 3HAHUSIMH,
YMEHHSIMU, HaBbIKAMH, IPUMEHSET UX B CUTYAIUSX MOBBIIIEHHOMN
cinoxHocTH. [Ipu 3TOM MOTYT OBITH JIOMYIIEHBH HE3HAYUTEIHHBIC
OMMOKA, HETOYHOCTH, 3aTPyJHCHHS TPU aAHATUTHYECKUX
omepanusx, IEpeHOCe 3HAaHWM W yYMEHHHA HAa  HOBBIE,
HECTAH/IAPTHbBIC CUTYALIUH.

He 3aureno

He BbIIOJIHEHBI o0si3aTe/IbHbIE YCJIOBHUSI MOATOTOBKH
CTY/IeHTa K NMPOMEKYTOYHON aTTeCTaAUMH, npedyCcMOmpeHHble
npoepammou  Oucyunaunvl, WIIN cTyneHT JOeMOHCTPUPYET
HEIIOJJHOE  COOTBETCTBME  3HAHUM,  yYMEHHM,  HaBBIKOB
NPUBEAEHHBIM B  Ta0JMIAX  [OKa3aTelei, JIOMyCKarTCs
3HAUUTEIbHBIE OLIMOKU, NPOSABISIETCS OTCYTCTBUE 3HAHMIA,
YMEHUM, HAaBBIKOB IO DSy IMOKa3aTeliel, CTYyJAEHT HCIbITHIBAET
3HAUUTEbHBIE 3aTPYJHEHUS MpPHU OINEPUPOBAHUU 3HAHUSIMHU U
YMEHUSIMU MTPU UX MIEPEHOCE HA HOBBIE CUTYAIIHUH.

Ikxana oueHuBaHUuA Onucanue

OT1Iu4Ho

Bommonmnenst Bce  BHOBI  yuyeOHOW — paboThI,
NpeayCMOTpeHHbIe paboueit mnporpammoil. CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE 3HAHUM, YMEHWH,
HABBIKOB TMPUBEJCHHBIM B Ta0JMIAaX IOKa3aTeNei,
OTIepUpPYET TPUOOPETCHHBIMU 3HAHUSMU, YMCHHSIMH,
HABbIKAMH, TIPUMEHSET UX B CUTYyaIUSX MOBBIIIICHHOM
cinoxHoctd. [lpu 3TOM MOryT OBITH JOIMYIICHBI
HE3HAYUTEIbHBIE OLIMOKM, HETOYHOCTH, 3aTPYJIHEHUS
IPpU aHAJUTUYECKUX OIEpalusix, MEPeHOCEe 3HAHUU H
yYMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUH.
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Boinonnenst BCE o0s13aTe/IbHbIE yCJI0BHUS
NMOATOTOBKH CTy/IeHTa K NMPOMeKYTOYHOI
aTTrecTaluM, IpEAYCMOTPEHHBIE pOorpaMMon
JUCLUIUIVHBI. Obyyaromumiics JEMOHCTPUPYET
YaCTUYHOE  COOTBETCTBHE  CIEAYIOIIMX  3HAHWM,
YMEHUH, HaBbIKOB NPHUBEACHHBIM B  TabIuIax

Xopomio noKaszaTesiei, onepupyeT NpuoOPEeTEHHBIMU 3HAHUSMU,
YMEHHUSIMHU, HABBIKAMH, IMPUMEHSET HUX B CHUTYaLMUSAX
NOBBIIIEHHON ClIOKHOCTU. [Ipu 3TOM MOryT OBITH
JOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTPyJHEHHUs]  INIpU  AHAIMTHYECKUX  OIEpaLUsX,
IIEPEHOCE 3HAHUM U YMEHUW HA HOBBIE, HECTAH/IAPTHBIC
CUTYyalUU.
BrinosnHeHs! BCE o0s13aTe/IbHBIE yCcJI0BHSA
NMOArOTOBKH CTyJAEHTa K NMPOMEKYTOYHOM
aTrecTaluM, IIPEyCMOTPEHHBIE IIPOrpaMMONn
JUCLIUIIIUHBL. OOyuaromuiics JEMOHCTPUPYET
HEIMOJIHOE  COOTBETCTBHUE  CIEAYIOIIMX  3HAHUU:

Y 10BJIETBOPUTEIIBHO

JlomycKkaroTCs 3HAYUTEIbHbIE OIIMOKH, MPOSBISCTCS
HEJIOCTATOYHOCTh 3HAHWW, MO PAOYy I[OKa3aTeseH,
oOyuarommics HUCIBITHIBACT 3HAUYMTEIILHBIC
3aTPyAHEHUS] NPU ONEPUPOBAHUM 3HAHUSMHU IIPU HX
MIEPEHOCE HA HOBBIE CUTYALIHH.

HeyioBieTBOpUTEIBHO

He BrinoniHEeHbl 00513aTe/IbHbIE YCJIOBHSA MOATOTOBKH
CTyJAEHTA K MPOMEKYTOYHOH arTrecTaumm,
MpPEyCMOTPEHHBIE MporpaMmont aucuuruinael, WJIA
CTyeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUW, YMEHUN, HABBIKOB MPHUBEJECHHBIM B TaOIHIIAX
noKaszaTesied, JOMyCKAlTCs 3HAUYUTENIbHBIC OIINOKH,
IIPOSIBJISIETCS. OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB 110
pany IOKa3aTeneH, CTYIEHT VCTIBITHIBACT
3HAUUTEIbHBIE 3aTPYAHEHUS IIPU  OIEPUPOBAHUU
3HaHUSAMU U YMEHUSAMHU IIPU UX IEPEHOCE Ha HOBBIC
CUTYallUH.

[TpomexxyTouHas arrectrauusi oOydarommxcsa B (opme 3ayeta U SK3aMeHa
IPOBOJUTCSL 1O OMieTaM B MUCbMEHHOU dopme
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PermameHT npoBeeHUs aTTeCTallUu:

- BpeMs JIs IOJITOTOBKY OTBETA Ha BOIpPOCHI (He 6osee 40 MUH.);

- BpE€Ms1 Ha BBINIOJIHCHUE 3aaHUS;

- BpeMsl Ha JIOKJI1a]1 (OTBET) Ha 3aJaHHbIA BOIIPOC (TEMY).

ConeprxkaHue 3a1aHuil B OuiieTax (ykas3blBaeTcsi KOJMYECTBO BOIIPOCOB, 3aja4
B Owitere.) buiersl xpansaTcs Ha kadenpe u B matepuanax PI1/] He pa3mematorcs.
Ho o0s3arensHo B MOMOIIb CTyACHTaM Jis MOATOTOBKU K arTectanuu B PITJ]
pa3Melaercs nepeyeHb BOIMPOCOB, BBIHOCHMBIX IPENOIaBaTesIeM Ha aTTECTALUIO
10 TUCUHUILJIMHE U U3 KOTOPBIX (POPMUPYIOTCS OUIIETHI).

0  pe3yibTaTaM  BBINOJHEHUS  BCEX  BHJIOB  yuyeOHOH  padoThl,
OPEIyCMOTPEHHBIX Yy4YE€OHBIM IUIAHOM 1O JAHHOW JAMCLUMIUIMHE, TPU 3TOM
YUUTBIBAIOTCS PE3yNbTAThl TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH B TEUYEHUE
cemectpa. OIleHKa CTENEHH JOCTHKEHUS OOyYalolUMUCA IUIAHUPYEMbBIX
pe3ysbTaToB O0y4EHHUs MO JUCUUIUIMHE MPOBOJUTCS IMPENOoJaBaTeIeM, BEAYIIUM
3aHATUS 10 JUCHMIUIMHE METOAOM J3KcHepTHod oneHkd. [lo  wrToram
IIPOMEKYTOYHOM aTTECTallMd 110 JHUCLUILIMHE BBICTABJISETCS OLICHKA «3a4TEHO-
HE3aYTEHOY, «OTIUYHOY, «XOPOLIOY, «YJOBJIETBOPUTEIBHO,
«HEYJOBJIETBOPUTEIBHO.

O0s13aTeJIbHBIMH YCJIOBHAMH MOATOTOBKH CTYJeHTAa K MPOMEKYTOYHOM
aTTeCTAllMM SIBJISICTCA BBINOJHEHHUE CTYACHTOM: pacdyeTHO-Tpaduueckux pador,
OpUBEACHHBIX B M. 6, KOHTPOJIbHBIX pabOT M TECTOBBIX 3amaHuil (B (opme
0JIaHKOBOT'O MJIM KOMITBIOTEPHOI'O BApUAHTA), IPUBEICHHBIX B [Ipunoxxenun 2.

DoHabl OLEHOYHBIX cpeAcTB mnpexacrasjieHbl B IIpunoxenuun B K
padoueii nporpamme.

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TN CIUTIIUHbI.

a) OCHOBHasl IuTepaTypa
1. Byrenun H.B., JIynn S.J1., Mepkun JI.P. Kypc Teopernueckoit mexanuku. C-110.: JIansb,
2009. https://e.lanbook.com/book/29#authors
2. Memepckuii M.B. 3agaun o Teopernyeckoi mexanuke. C-116.: Jlans, 2012.
https://e.lanbook.com/book/2786#book name

0) IONOJIHUTEIbHAS JTUTEPATypa:

1. Bares HI.N., JIxxanenunze T.1O., Kenb3on O.A. Teopernueckas MexaHUKa B pUMeEpax H
3agadax. Tom 1: Cratuka m kuHemaTtuka. C-110.: Jlans, 2013.
https://e.lanbook.com/book/4551#book _name

2. bare HL.U., Ixxanenumze T.1O., Kenp3on O.A. Teopernyeckas MEXaHHUKA B IPUMEPAX H
3agadax. Tom 2. lunamuka. C-116.: Jlans, 2013.
https://e.lanbook.com/book/4552#book _name

3. Sononckuii A.A., Hukudoposa B.1. Kypc Teopernueckoii mexanukwu, 2010.
bubnrnorexa MOCKOBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA.

4. COopHUK KOPOTKHX 3a/1a4 1o TeopeTnyeckoil mexanuke noa pen. Kene O.E., C-116.:
Jlans, 2017. https://e.lanbook.com/book/93687#book _name

5. Pacuerno-rpaduueckue paboThl o cTatuke. MeToauyeckue ykazaHus Mo Kypcy
"Teopernueckas mexanuka". MAMU, 2006. http://mospolytech.ru/index.php?id=4552
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https://e.lanbook.com/book/29#authors
https://e.lanbook.com/book/2786#book_name
https://e.lanbook.com/book/4551#book_name
https://e.lanbook.com/book/4552#book_name
https://e.lanbook.com/book/93687#book_name
http://mospolytech.ru/index.php?id=4552

6. PacuerHo-rpaduueckue paboThl MO KMHEMaTUKe. MeToanueckue yKa3aHus Mo Kypcy
"Teopernueckas mexanuka'", MAMU, 2006. http://mospolytech.ru/index.php?id=4552
7. PacuetHo-Tpaduyeckue paboThl MO AMHAMUKe. MeToIu4YecKue yKa3aHus 1Mo Kypey
"Teopernueckas mexanuka". MAMU, 2006. http://mospolytech.ru/index.php?id=4552
8) npozpammuoe obecneyerue u UHMepHem-pecypcsl:

[IporpammHOe oOecrieueHre He MPEITyCMOTPEHO.

HuTepHET-pecypehl BKIIOYAOT y4eOHO-METOIUUCCKUE MATEPHUAIbI B 3JIEKTPOHHOM BHJIC I1O
JTMCLUIUIMHE, TPEICTaBlIeHHbBIC Ha caiite http://mospolytech.ru B pasnene: kadeapa
«Texunyeckas Mmexanuka» http://mospolytech.ru/index.php?id=4552

Paznen «Cratuka»: OHnaiiH Kypc:
https://Ims.mospolytech.ru/course/view.php?id=1112
Paznen «Kunemaruka»: OHiaiiH Kypc:
https://Ims.mospolytech.ru/course/view.php?id=1241
Pazgen «/Iunamuka»: OHIaiiH Kypc:
https://Ims.mospolytech.ru/course/view.php?id=1147

8. MaTepHaJIbHO-TeXHI/I'leCKOC odecmeyeHue JAUCHHUIIJINHDBI.

Ha xadenpe GQyHKINOHUPYET 5 KOMIBIOTEPHBIX KJIACCOB
9. MeToanyecKue peKoOMeHalMu JJIs1 CAMOCTOSITEIbHOM PadoThI CTYA€HTOB

CamocrosTenpHas paboTa SIBIASETCS OJTHUM U3 BUOB MOTYyYCHUS
o0pa3zoBaHus 00y4arONMMUCS U HAIlpaBJieHa Ha:

] M3yYeHne TeOPEeTHYECKOr0 MaTeprasa, MoArOTOBKY K JEKIIMOHHBIM H
CEMUHAPCKUM (TTPAKTUICCKUM) 3aHSITHSIM;

] MOATOTOBKY K TECTUPOBAHHIO;

] MOATOTOBKY MPE3EHTAIUH TI0 MPEJIIOKEHHOMN TeMe.

CamocrosiTenbHasi paboTa CTYIEHTOB TIPENCTaBIsAeT COOOW BaKHeHIee
3BEHO yuyeOHOro mporecca, 0e3 MNpaBWIBHOW OpraHu3alid  KOTOPOTO
00yJaromuiics He MOKET OBITh BHICOKOKBATH(PUITUPOBAHHBIM BBITTYCKHUKOM.

CTyaeHT AOMKEH TOMHHTH, YTO TPOBOJUTH CAMOCTOSITCIIBHBIC 3aHITHS
cnenyeT peryisapHo. OueHb BaXHO MPWIOKHTh MAKCUMYM YCHIWN, BOJHU, YTOOBI
3aCTaBUTH ceOs1 pabOTATh C MOJHON HAPY3KOMU € MEPBOTrO JIHS.

He crmenyer oTkimanpiBaTh paboTy Takke M3-3a HEpabOUYETo HACTPOCHUS WUITU
OTCYTCTBUS BIOXHOBEHHUs. HacTpoeHue HY)KHO co3nmaBaTh camomy. l[loHmmanwue
HEOOXOIMMOCTH BBITIOJIHEHUST PaOOThI, 3HAHUE IICJIA, OCMBICIICHUE TEPCIICKTUBEI
0JIarONPUSATHO BIUSIOT Ha HACTPOCHHUE.

Kaxxnpiit CTyeHT OJDKEH caM IUIAaHHPOBATh CBOK CaMOCTOSATCIbHYIO
paboTy, MCXO0Js W3 CBOMX BO3MOXKHOCTEH W TPHOPUTETOB. DTO CTHUMYJIUPYET
BBITIOTHEHHE PaboThI, co3/maeT 0oJyiee CIIOKOWHYH0 OOCTaHOBKY, YTO B HTOTE
MOJIOKUTENIbHO CKa3bIBACTCS HA YCBOCHUU MaTepHuaa.

Baxxno monHee yuecTh 0OCTOATENHCTBA CBOCH pabOTHI, YSICHUTH, YTO
SBJISICTCSI TJIABHBIM Ha JaHHOM JTame, KaKyl IOCIeI0BATEIHbHOCTh pPaOOTHI
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BbIOpaTh, YTOOBI BHITIOJTHUTH €€ JIyYIlle ¥ ¢ HAMMEHBIIMMH 3aTpaTaMi BPEMEHHU U
SHEPTrUH.

Jliss 1010 TBOPHOK pabOTHl HEMAJIOBA)KHOE 3HAYCHHE MMEET OO0CTaHOBKA,
opranuzanusi pabouero mecrta. HyxkHo mo6uthcsi, 4yTOOBI MECTO pPaOOTHI TIO
BO3MOXXHOCTH OBLIO MOCTOSTHHBIM. PaboTa Ha MpUBBIYHOM MeECTe JienaeT ee Ooiee
10A0TBOPHOM. [IpoyKTUBHOCTH pabOThI 3aBUCUT OT MPAaBUIBLHOTO YepelOBaHUS
TpyAa u oTabixa. [loaToMy KaxKple yac Wil JBa CIeAyeT Jenath, nepepbiB Ha 10-
15 munyT. BBIXOOHBIC THU JIydIlle TIOCBATUTH AKTUBHOMY OTABIXY, 3aHSTHIM
CIIOPTOM, TPOTYJIKAMH Ha CBEXEM BO3AyXe€ U T.I. Jlaxe MepexItodeHne ¢ 0JHOTO
BUJIa YMCTBEHHOW pabOTHI HA IPYTOM MOXKET CITYKUTh aKTHBHBIM OTJIBIXOM.

CTyneHT JOKeH TIOMHHUTH, YTO B Mpoliecce O0ydeHHUs BAKHEHUIIYIO pOJIb
UrpaeT caMocTosTelbHas paboTa ¢ kHuro. Hayuuthcs paboraTth ¢ KHUTOH —
BaXHEWIIAs 3amava CTyaeHTa. be3 3Toro HaBblka OyJeT 4Ype3BBIYAHO TPYIHO
U3ydaTh TMPOTPAMMHBIA MaTepual, W MHOIO0 BPEeMEHH OyJeT TOoTpadeHo
HepalMoHalbHO. PaboTa ¢ KHUTOW CKJIQAbIBAaeTCS W3 YMEHHUS M0100paTh
HEOOXOMMbIE KHUTH, pa300paThCsl B HUX, 3aKOHCTICKTUPOBATh, BEIOPATH TIIAaBHOE,
YCBOUTH M PUMEHUTH HA MPAKTUKE.

10. MeToauyeckue peKOMeHIAUM ISl MPenoaaBaTeJisi

OcHOBHBIM TpeOOBaHMEM K TMPENOJABAHUIO JUCHMUIUIMHBI  SIBISETCS
TBOPYECKHM, MPOOIEMHO-ANATOTOBbI WHTEPAKTUBHBIA MOJXOJI, TMO3BOJISIONIUN
MOBLICUTh UHTEPEC CTYJIEHTOB K COJICp)KaHUIO y4eOHOro MaTepuania.

OcHoBHast ¢popma U3yUCHUS U 3aKPEIUICHUs 3HAHWUN 110 ATON JAUCITUTIIIMHE —
JEKIIMOHHAs W TmpakThueckas. llpenogaBaTens JOMKEH MOCJIEA0BATEIBHO
BBIUNTATh CTYJEHTaM PsJ JEKUU, B XOJE€ KOTOPBIX CIEAYET COCPEIOTOUYUTH
BHMMAaHHME Ha KJIFOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUUYECKOIro MaTepuala, a
TaK)Xe OPraHU30BaTh MPOBEJACHUE MPAKTHYECKUX 3aHATUH TaKUM 00pa3oMm, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYJICHTOB, CTUMYJIUPOBATH CaAMOCTOSTEIBHOE
U3BJICUCHUE HMMH HE0OXOoauMoW HWH(pOpMamuu W3 Pa3IddHbIX HMCTOYHHKOB,
CPAaBHUTEIBHBIM aHAlW3 METOJIOB PELICHUH, COIMOCTABICHUE MOJYYECHHBIX
pe3ynbTaToOB, POPMYIHPOBKY U APTYMEHTAIMIO COOCTBEHHBIX B3TJISJIOB HA MHOTHE
CHOpPHBIE MPOOJIEMBI.

OcHOBY yueOHBIX 3aHSATUW MO AUCHUIUIMHE COCTABJISIOT JeKuuu. B
mpoiiecce OOy4eHHUsI CTYJCHTOB HCHOJB3YIOTCS pa3IUyHble BHUJbI YYEOHBIX
3aHATUNA (QyJUTOPHBIX W BHEAYJIUTOPHBIX): JIEKIIMH, CEMHUHAPCKUE 3aHATHUSA,
KOHCyJbTaluM u T.1. Ha mepBoM 3aHATUM 1O JaHHOW y4eOHOM IUCIUIUIMHE
HEO0OXO0JIMMO 03HAKOMUTH CTYJACHTOB C MOPSJIKOM €€ U3yUYEeHHSs, PACKPBITh MECTO U
pOJb NUCUUIUIMHBI B CHUCTEME HAyK, €€ MPAKTUYECKOE 3HAYE€HHUE, JOBECTU 10
CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOMPOCHI.

[Ipy moAroToBKE K JICKIIMOHHBIM 3aHATHSAM IO Kypcy «Teopermyeckas
MEXaHHWKa» HEOOXOAMMO MpOoAyMaTh IUIAaH €ro IPOBEJSHHUS, COACpKaHUE
BCTYNUTEIBHOM, OCHOBHOM M 3aKJIIOYHUTEIBHOM YacCTH JIEKIMU, O3HAKOMUTBHCS C
HOBMHKAMHM  y4eOHOW W  METOIWYECKOW  JIUTepaTyphl,  IyOIuKaIusiMu
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NEPUOJANYECKON NeYaTH MO TEME JIEKIMOHHOI'O 3aHATHS, ONPEACIUTh CPEICTBA
MaTePHAIbHO-TEXHUYECKOTO 00ecleueHusl JIEKIIMOHHOIO 3aHATUS U TOPSIOK UX
UCIIOJIb30BaHUSI B XOJI€ UTEHMS JIEKIMH. YTOYHUTh IUJIAH [POBEICHUS
PAKTHYECKOTO 3aHATHUS 110 TEME JICKIUU.

B xoae 7neKIMOHHOTO 3aHATUS MpernojaBaTelb JOKEH Ha3BaTh TEMY,
y4eOHbIE BOIPOCHI, O3HAKOMHUTH CTYACHTOB C TEPEYHEM OCHOBHOU U
JOTIOJIHUTEJIbHOM JIUTEPATYPHI 110 TEME 3aHATHSL.

Bo BcTynutenbHONW 4acTH JEKIIMU OOOCHOBAaTH MECTO U POJb U3ydaeMoil
TEMbl B Y4YEOHOM JUCHUIUIMHE, PACKPBHITH €€ MpakThuueckoe 3HaueHue. Ecnu
YUTAETCsl HE NepBas JIEKIUs, TO HEOOXOUMO yBsA3aTh €€ TEMY C IpPEIbLAyLIEH, HE
Hapylasi JIOTUKU M3JI0’KE€HUs yd4eOHOTro marepuana. JIekuuio ciieqyer HauyuHaTh,
TOJIbKO YETKO 0003HAYMB €€ XapakTep, TEMY M KPYT Te€X BOIPOCOB, KOTOpPHIE B €&
xoJie OyIyT pacCCMOTPEHBI.

B ocHOBHOW HacTu JIEKIMHM CJEAyeT PacKphIBaTh COACpKaHUE YUYEOHBIX
BOIIPOCOB, AaKIEHTUPOBATh BHUMAHHE CTYIAEHTOB HA OCHOBHBIX KATETOPUSX,
SABJICHUSIX U TPOIECcax, OCOOCHHOCTAX UX MPOTEKaHMs. PacKpbIBaTh CYIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOYEK 3PECHUSI M HAYUYHBIX MOJXOJ0B K OOBSICHEHUIO TEX
WIN WHBIX SBIEHUW u TmporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBATh
COOCTBEHHYIO TO3UIIMIO TIO CIOPHBIM TEOPETHYECKUM Bompocam. [IpuBoauTh
npuMepbl. 3aaBaTh 0 X0y M3J0KEHUS JEKIMOHHOIO Marepuasga puTOPUYECKHE
BOIPOCHI M CaMOMY JlaBaTb Ha HHUX OTBET. DTO CIOCOOCTBYET aKTHUBU3ALMU
MBICIUTENBHOMN NESITEILHOCTH CTY/ICHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K Marepuaity JeKUuu, ee cojepkanuto. llpemogaBarens AOKEH PYyKOBOAMTH
paboToOl  CTYAEHTOB IO KOHCIEKTUPOBAHHUIO  JIEKIIMOHHOIO  MaTepuaia,
MOYEPKUBATh HEOOXOJIUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKCHUHN
M3ydaeMol TeMbl, 0C000 BBIJIEIIsIS KATETOPUMHBIN armapar.

B 3aximountenbHON 4acTH JIEKIMKA HEOO0X0auMo chOopMyIupoBaTh 0OIIHe
BBIBOJIbI IO TEME, PACKPBIBAIOLIUE COAEPKAHUE BCEX BOIPOCOB, MOCTABIEHHBIX B
nekuuu. OOBSBUTH MIAaH 0YEPETHOTO CEMUHAPCKOTO WM TAOOPATOPHOTO 3aHATHS,
JaTh KpaTKUE PEKOMEHJAIMU MO TMOJrOTOBKE CTYJAEHTOB K CEMHUHApy WU
nabopatopHoil pabore. OnpeaenuTb MECTO M BpeMs KOHCYJbTallUUd CTYICHTaM,
MOKENIABITUM BBICTYIIUTh Ha CEMUHApe ¢ JoKiagamMd U pedeparamu 10
aKTyaJIbHbIM BOIIPOCAM 0OCYK/1aeMOU TEMBI.

IIpy >TOM BO BCeX YacTIX JEKUMH HEOOXOAUMO BECTH AHAIOr CO
CTyJICHTaMU U JIaBaTh CTYJICHTaM BO3MOKHOCTh IUCKyTUPOBATh MEKTy COOOM.

[lenb mpakTUYECKUX 3aHATUNA OOECHEYUTh KOHTPOJb YCBOCHHUS y4eOHOTO
Marepuaja CTyJeHTaMH, PacIIUPEHHUE U yIIyOJIeHUE 3HAaHUM, MTOTyUYCHHBIX UMH Ha
JEKIHUSIX M B XOJ€ caMoCTosiTeabHOM paboThl. [loBbiieHne 3)QPEeKTUBHOCTH
NPaKTUUYECKUX 3aHSITHUH JIOCTUraeTcsl TIOCPEJCTBOM CO3JIaHHUS TBOPUYECKOM
00CTaHOBKM, pACMOJararmIiel CTyJIeHTOB K BBICKa3bIBAHWIO COOCTBEHHBIX
B3TJISIZIOB M CYXXIEHUH MO O0OCYXJTaeMbIM BOIMPOCAM, >KEIAHUIO Y CTYICHTOB
nopaboTaTh y JOCKHU MPU PEIICHUH 3aa4.

ITocne Kkaxaoro JEKIMOHHOTO ¢ MPAKTUYECKOro 3aHSITUSL CHENaTh
COOTBETCTBYIOILYIO 3alUCh B JKypHAJaXx YyyeTa IOCEIIAeMOCTH 3aHSITHI
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CTYJIGHTaMH, BBISICHUTH Y CTApOCT YYEOHBIX TPYII MPUYUHBI OTCYTCTBHS
CTyACHTOB Ha 3aHATUAX. IIpoBoAWTH TpynmoBblE W  WHIWBUAYAJIbHbBIC
KOHCYJIbTAllUM CTYJEHTOB IO BONPOCAM, BO3HUKAIOIIMM y CTYJIEHTOB B XOJAE HX
MOJITOTOBKH K TEKYIIEH M MPOMEKYTOYHON aTTECTAIMH MO Y4eOHON MUCIUILIINHE,
PEKOMEHIOBaTh B MOMOIIb YYEOHBIC U IPYTHUe MaTEpPHAIIbI, a TAKKE CIPABOYHYIO
JUTEpaTypy.

B JEeKUMOHHBIX WM MPAKTUYECKUX HEOOXOJAMMO BECTU JHAJIOT CO
CTyJICHTaMU U J]JaBaTh CTYJIEHTaM BO3MOXKHOCTh IUCKyTUPOBATh MEKTy COOOM.

[IpenonaBarenb, MPUHUMAOIIANA 3a4€T, JIMYHO HECET OTBETCTBEHHOCTH 3a
MPAaBUJIBHOCTh BBICTABJIEHUS OLICHKHU.

HNPUJIOKEHUS k padoyeid mporpamme

A. CTpyKTypa U cojiepKaHu€e TUCIUTIUHBI
b. ®oH1 OLICHOYHBIX CPEACTB
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[Ipunoxenue A.

CtpyKkTypa U cofiepKaHue TUCIUIUINHBI « TeopeTnyeckass MEXaHHKay 10 HAMPaBIEHUIO MOTOTOBKHI
23.05.01 HazemHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA
IIpoduab «KABTOMOOMIN M ABTOMOOMJILHBIH CEPBHC»

(crieruaucT)
ouHas (popma

Buabl yueOHoli padboTsl,

= . ®opmbl
2| m &| BKIIOYAA CAMOCTOATENLHYIO Buabl camocTosiTe1bHON paGoThI aTTeCTA
| 39 padoTy CTyICHTOB, CTY/ICHTOB
Pazgen S = @ 107071
S o = H TPYAOEMKOCTb B Yacax
o
nin A I CP | KC
J | I/C | JIad C P K.P. | K.II. | PTP | Pedepar | Kip | 9 | 3
Bropoii cemecTp
OCHOBHbBIE TIOHATHS CTaTUKU. AKcHOMA.
Ces3u u cwibl peakunid cBsizeil. Cucrema
1 | cxomsmuxes cui. VYcnoBusi paBHOBECHS. 5 1- 2 2
" | PyGexxHbIil TECTOBBIM KOHTPOJb.
MOMEHT cuiibl OTHOCHTENIBHO LEHTpa |
2 | ocu. Ilapa cun. Moment mapsl. CBolicTBa | 2 3-4 2 2
nap cwi. PyOexHbli TECTOBBIN KOHTPOJIb.
Teopuss o mapamienbHOM NEPEHOCE CHIL.
3 | IlpuBeneHne  TPOM3BOJBHON  IUIOCKOM 5 56 2 9
CUCTEMBl CWJI K 3aJ@aHHOMY LEHTpY.
YacTHble cayyau NpUBEICHUS.
VYcnoBus  paBHOBecus. — NPOM3BOJIBHOM
4 . 2 7-8 2 2
IJIOCKOU CUCTEMBI CHII. Metoauka ++
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pemenusi 3amad. CoCTaBHBIE CHCTEMBI.
Brijaua 3amamms wa PI'P C-1,C-2
Py6esxHblIi TeCTOBBIN KOHTPOJIb.

IIpounsBonpHas IIPOCTPAHCTBEHHAS
cucrema cwil. [IpuBeneHue K 3agaHHOMY

9-10 2 2
neHTpy. YacTHele Ciy4awm TpPHUBEICHUS.
Brigaua 3amanusa sa PI'P C-3
YcnoBuss ~ paBHOBECHSI  MPOHM3BOJILHOM
MIPOCTPAHCTBEHHOW CHUCTEMBI CHJI. Bus 11-
CBA3e B  MmpocTpaHcTBe. Meroauka 12 2 2
pewienus 3anad. Beimaua 3aganus Ha PI'P
C-4. PyGexHbIi TECTOBBIN KOHTPOJIb.
Tpenune CKOJIbKEHUS u KayeHMUS. 13-
Meroauka pemeHus 3amad.  Beigada 14 2 2
saganus Ha PI'P C-5
[enTp mapamienbHbIx cui. LleHTp TsokecTn 15-
OoJTHOPOJHBIX Tesl. CrocoObl ompeaeneHus 16 2 2
MIOJIO’KEHUS IIEHTPA TSHKECTH.
O630pHas JICKITHSL. [TpoBenenue 17-
MIPOMEXKYTOYHOTO TECTUPOBAHUS IO BCEM 18 2 2
pazzenaM CTaTUKU
Hroro: 18 18 18 36
Tperuii cemecTp
Kunematuka. Bpegenue. Kunemaruka
Toukd. CrocoObl 3amaHusg  JIBMKEHHUSA 1- 5 2 8
touku.  OmpeneneHue  CKOPOCTH U
YCKOPEHHUS.
[TocrynaTenbHOe  NBIDKEHUE  TBEPIOTO
Tena. OcCHOBHBIE KHHEMATHYECKHUE
XapaKkTepUCTUKU. BpamieHnue TBepaoro 3-4 2 2 8

TCl1a BOKpYT HCHO,Z[BH)KHOP‘I OCH.
OcHOBHBIE KHMHEMAaTHYCCKHEC
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XapakTepucTuku. OmnpeneaeHue cKopocTei
U YCKOPEHMI TOYEK BPAIAKOLIETOCs Tela.
BekTopbl yriioBoil CKOPOCTH M YINIOBOT'O
YCKOpEHHS. dopmyna Oiinepa.
Cdepuueckoe u cBOOOAHOE JBUKEHUE
TBepIOoro Tena. PyOexXHbI TecTOBBIH
KOHTPOJIb.

CnoxHoe JABM:KEHHME TOYKHM. lloHsTHs
a0COJIFOTHOTO, OTHOCHTEIIFHOT'O Hu
IIEPEHOCHOr0  ABWKEeHHM. Teopembl 0
CJI0’KEHUU CKOPOCTEH.

TeopeMa 0  CIOXEHMH  YCKOpPEHUI.
Teopema Kopuonuca. Beiaua 3aganuii Ha
PI'P K-2. PyOexHblil TECTOBBIN KOHTPOJIb.

7-8

[Inockoe  nBMXKEHHE  TBEPIOTrO  Telna.
OcHoBHBIE KHHEMaTHYEeCKUe
XapakTepUCTUKU. Teopema O CKOpOCTIX
TOYEK IJIOCKOW (DUTYPHI U €€ CIIEACTBHSIL.
MrHoOBEHHBII LIEHTP CKOpPOCTEH.
OrmpeziesieHHe CKOPOCTEM TOYEK IUIOCKOM
(GuUrypsl C MOMOIIBI0O MTHOBEHHOTO LIEHTpa
ckopocTte. Mertonuka pemieHus 3anad.
Brigaua 3amanus va PIT'P K-3.

TeopemMa 00 YCKOpPEHHSIX TOYEK IUIOCKOH
(burypsl.

[Tonsitue 0 MTHOBEHHOM  IIEHTpE
yCcKopeHuil. Meroauka pemieHust 3ajad.
Brinaua 3aganuit na PI'P K-5. PyOGexHbrii
TE€CTOBBIN KOHTPOJIb.

9-10
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CnoxHOE JBMJKEHUE TBEPAOro  Tela.
CroxeHrue TOCTYNaTeNbHbIX —JIBHXEHUN
Tena. Crnoxenue BpalllaTeIbHbIX
JBIKEHUM Tella BOKPYI MapajliesIbHBIX U
nepecekarommxcsd  ocel.  IIpoBenenwne
IIPOMEXYTOYHOTO KOMIIBIOTEPHOTO  WJIU
OJJaHKOBOTO  TECTHUPOBAaHUS 10  BCEM
paszzaenaM KMHEMaTHKH.

11

Juuamuka. BBenenwe B JIMHAMUKY.
3aKOHBI I'anunes-HrproTOHA.
HuddepenunanbHbie ypaBHEHUs
IBUKCHHUSI TOYKU B pasHbIX (opmax. J[Be
OCHOBHBIE 3aJa4yd JOUHAMHKH TOYKH.
CBoOOHBIE TapMOHUYECKHE KOJICOaHMs.
BriHyX)neHHBIE 3aTyXamomme KojaeOaHwus.

JuddepennnanbHbie ypaBHEHUS
OTHOCHUTEIILHOTO  JBW)KCHHSA.  Bblmaua
3aJaHUM.

12

OCHOBHI)IC TGOpCMI:I JIUHAMUKHU TOYKU U
CHUCTEMBI: O IBWIKEHHWU IIEHTpa macc, o0
N3MCHCHHUN KOJINYCCTBA JIBUXCHUS U 06
W3MEHEHHH  KUHETHYECKOI0  MOMEHTA
cuctemsl. Jluddepennumansusie ypaBHEHUS
BpalaTeIbHOTO M IIJIOCKOTO JIBIYKCHUM
TBEpJOTO Teja. MeTouka pemeHus 3aaad
U BbIJIa4da 3aJaHuH.

13

PaGora. MOoOIIHOCTE. Kunetnueckas
SHEprus CUCTEMBI. Teopemsl 00
W3MEHEHUN KUHETUYECKOM SHEpPruu s
TOYKA W CHUCTEMBbI. MeToauKa pemeHus
3a1ady M Bbljaya 3anaHuid. IIpoBeneHue

14
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pyOe)HOTO KOHTpPOJISI B BHJIE OJIAHKOBOTO
WIM  KOMIIBIOTEPHOIO IO  OCHOBHBIM
TeopemMaM JUHAMUKH

10

[Mpunnun  amambepa uisi TOYKH W
cucteMbl. [JIaBHBIM BEKTOpP U TJIaBHBIN
MOMEHT cuil wuHepuuu. OmnpegeneHue
JTUHAMUYECKUX PEaKIUN BpAIIAIOIINXCS
BaJIOB. MeToauKa pelIeHus 3aJad U
BbIJaYa 3aJaHHil

15

12

OneMeHTbl  aHAJUTHYECKOH  MEXaHHUKHU.
[IpuHuKMIT ~ BO3MOXHBIX — HEPEMEIICHUI.
OO6miee ypaBHEeHHE AWMHAMUKH. MeToauka
pelieHus 3a/1a4y ¥ Bbl1aya 3aJIaHui.

16

13

VYpaBuenune Jlarpamxka ll-ro  pona.
OO6o0O0mIeHHbIE KOOPAWHATHI CKOPOCTH U
criIbl. MeToIMKa pemeHus 3aa49 1 Bblaua
3a/IaHHMN.

17

++

14

O0630pHas JIEKIIUA. [IpoBenenue
MIPOMEXKYTOYHOTO  KOMIBIOTEPHOTO  HJIU
OJIJAaHKOBOTO  TECTHPOBAaHUS IO  BCEM
pa3ienaM aHAIUTHYECKOW MEXAHUKU U
TIPUHITUTIAM.

18

Urtoro:

18

36

36

108
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3aouyHas popma

Buabl yueOHoii padoTsl,

= . DopMbl
2| z &| BKIIOYAA CAMOCTOATENLHYIO Bujabl camocTosiTeIbHOM padoThI aTTeCTR
2| s 5 padoTy CTYIeHTOB, CTYIEHTOB
Pa3gen = = 107041
S L = M TPYJ0EMKOCTBb B Yacax
ol =3
n/n ° CP | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
Bropoii cemecTp
OCHOBHBIE IIOHATHS CTAaTHKHA. AKCHOMA. 8
Cesi3u U cuibl peakuuii cBszeil. Cuctema
CXOMSIINAXCS CHJI. YCIIOBUS PaBHOBECHS.
1. . N 2 1-2 0,5 0,5
Py0esxHbIi TeCTOBBIN KOHTPOJIb.
MOMEHT CHJIBI OTHOCHTEIBHO IIEHTpa | 8
2 ocu. Ilapa cun. Moment mnapel. CBoiictBa | 2 3-4 0,5 0,5
nap cwi. PyOexHbIN TeCTOBBIN KOHTPOJIb.
Teopust o mapamnenbHOM TEPEHOCE CHIL. 8
3 | IlpuBeneHne  TPOM3BOJBHON  IUIOCKOM 5 5.6 05 | 05
CUCTEeMBl CHJI K 3aJlaHHOMY IIEHTpY. ' '
YacTHbIC clTydau IPUBEICHUS.
YcnoBuss ~ paBHOBECHST  MPOHM3BOJILHOM 8
IUIOCKOM  CHUCTEMBI  CHIL. Mertonuka ++
4 | pemiennus 3amad. CoOCTaBHBIE CHCTEMBL | 2 7-8 0,5 0,5
Brijaua 3amamums wa PI'P C-1,C-2
PyOeXHBII TECTOBBIA KOHTPOJIb.
[IpousBonpHas MIPOCTPAHCTBEHHAS 8
cucrtema cwi. [IpuBencHHEe K 3aJTaHHOMY +
5 2 9-10 | 0,5 0,5
neHTpy. YacTHele clly4an TMpPUBEICHUS.
Brigaua 3amanus Ha PI'P C-3
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YcnoBuss  paBHOBECUS — IIPOHU3BOJIBHOU
IIPOCTPAHCTBEHHOW CHUCTEMBI CHI. Bupsl
CBA3€H B  IpOCTpaHcTBe. Meroauka
pewenus 3anad. Beimaua 3aganus Ha PI'P
C-4. PyGexHbli TECTOBBIN KOHTPOJIb.

11-
12

0,5

0,5

Tpenue CKOJIBYKEHUS 51 KayCHMUS.
Meronuka pemieHuss 3aaad.  Bbigaua
3amanus Ha PI'P C-5

13-
14

0,5

0,5

LenTp napaiienbHbix cui. LlenTp TsxxecTn
oTHOPOAHBIX Tel. CrocoObl onpeneneHus
MOJIOXKEHHUS LIEHTPA TSKECTH.

16

0,25

0,5

O630opHas JCKITHSL. [TpoBenenue
HPOMEKYTOYHOTO TECTHPOBAHUS MO BCEM
pasjenaM CTaTHKH

17-
18

0,25

Uroro:

18

64

Tperuii cemecTp

Kunematnka. Bsemenme. Kunematuka
Toukn. CroocoObl 3amaHus  [OBIDKEHHUSA
TOYKH. OmnpeneneHne  CKOPOCTH U
YCKOpEHHS.

1-2

12

[loctynaTenbHoe  JBM)KEHUE  TBEPIOTO
Tena. OcHoBHbIE KMHEMaTU4ECKHUE
XapaKTepUCTHKU. Bpamienue TBepaoro
Tela  BOKPYT  HEMNOJABMKHOW  OCH.
OcHOBHBIE KMHEMaTUYECKUE
XapakTepucTHKu. OmnpeneneHue cKopocTei
U YCKOPEHHMI TOYEK BpAIIAIOUIErocs Tena.
BekTopbl yriioBoi CKOPOCTH U YIVIOBOT'O
YCKOpPEHHUSL. dopmyna Ditnepa.
Cdepuueckoe u CcBOOOJHOE IBUKCHHE
TBEpAOTO Tena. PyOexHBI  TECTOBBIM
KOHTPOJIb.

3-4

12
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CrnoxHoe aBWKeHHE TO4YKU. IloHsaTHA
abCOJIIOTHOTO, OTHOCHUTEJIBHOTO u
IIEPEHOCHOTO0  IBWKEHHU. TeopeMbl 0
CJI0’KEHUU CKOPOCTEH.

5-6

12

Teopema 0  CIOXKEHUMHM  YCKOPECHUH.
Teopema Kopuosinca. Beinaua 3aganuii Ha
PI'P K-2. PyGexHbIl TECTOBBIN KOHTPOJIb.

7-8

12

[Inockoe  nBWXKEHHE  TBEPIOTrO  Tela.
OcHOBHbIE KMHEMaTUYECKHE
XapakTepUCTUKU. Teopema O CKOPOCTSIX
TOYEK IJIOCKOW (DUTYPHI U €€ CIEACTBHSL.
MrHOBEHHBII LIEHTP CKOpPOCTEH.
OnpeneneHre CKOPOCTEH TOUYEK IUIOCKOH
(GUTYpBI C MOMOIIBI0O MTHOBEHHOTO IIEHTPa
ckopocTtel. Metonuka pemieHus 3agad.
Brrnaua 3amanus na PI'P K-3.

Teopema 00 YCKOpPEHHSIX TOUYEK ILTOCKOM
¢burypsi.

[TonsiTue 0 MTHOBEHHOM LEHTpe
yCKOpeHul. Meroauka penieHus 3ajad.
Brinaua 3aganuit Ha PI'P K-5. PyOexHbrii
TECTOBBII KOHTPOJIb.

9-10

12

CnoxHoe OBM)KEHHME TBEPIOTO  Teja.
CnoxxeHue NOCTyHaTENbHBIX JBUKEHHM
Tena. Crnoxenune BpalIaTeIIbHbIX
JBIKEHUW Telna BOKPYI MApaJuUICNIbHBIX H
nepecekarommxcd  oce.  IIposenenue
IIPOMEKYTOYHOIO  KOMIIBIOTEPHOTO  WJIH
OJJaHKOBOT'O  TECTUPOBAaHUs IO  BCEM

11

12
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pasaciiaM KMHCMATUKH.

JAunamuka. BBenenune B JIMHAMUKY.
3aKOHBI lNanunes-HproToHa.
Huddepenunanbueie YpaBHEHHUS
IBUKEHUSI TOYKU B pasHbIX (opmax. J[Be
OCHOBHBIC  3aaud  JWHAMHKH  TOYKH.
CBoOOJHBIE TapMOHUYECKHE KOJICOaHMUs.
BeiHyKIeHHBIE 3aTyXawmue KoieOaHus.
JuddepennmanbHabie ypaBHEHUS
OTHOCUTENFHOTO  ABW)KEHHA.  Brimaua
3a/1aHHMN.

12

12

OcCHOBHbIE TEOPEMbl TUHAMHUKUA TOYKU H
CHUCTEMBI: O IBWIXKEHUHU IIEHTpa macc, o0
W3MEHEHUU KOJIMYECTBA JIBIKEHUS H 00
W3MEHCHUHM  KHHETUYECKOTO  MOMEHTa
cuctembl. Juddepennmansupie ypaBHEeHUS
BpaIIaTeIbHOTO W IIJIOCKOTO JIBHYKEHUI
TBEepAOro Tena. Meronuka penieHus 3aaad
U BBIJIaYa 3aJaHuM.

13

12

Pabora. MOITHOCTb. Kunernueckas
JHEprus CHUCTEMBI. Teopemsl 00
N3MEHEHUH KHHETHYECKOM SHEprun Jid
TOYKM M CHCTEMbl. MeToIuKa peleHus
3amad M Bblaya 3amaHuid. IIpoBenenue
pPYOEKHOTO KOHTPOJIS B BHUJE OJIaHKOBOTO
501041 KOMITIBIOTCPHOI'O 110 OCHOBHBIM
TeopeMaM JUHAMHUKHU

14

12

10

[Mpuamun  [lanambepa ans  TOYKH U
cucteMbl. ['JIaBHBIM BEKTOpP W TJIaBHBIM
MOMEHT cui uHepuuu. OnpeneneHue

15

12
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JTUHAMUYECKUX PEaKUUid BpAIIAFOLIIUXCS
BAJIOB. Meroauka peleHus 3axad U
BBIZTaYa 3aJaHAI

11

DJIEeMEHTH  AHAJIMTHYECKOW  MEXaHHUKHU.
[IpyHIIMIT  BO3MOJKHBIX  MEPEMEIICHUM.
OOmiee ypaBHeHHE TUHAMHUKU. MeToauka
pelieHus 3a/1a4 ¥ BbI1ava 3aJIaHui.

16

12

12

VYpaBuenue Jlarpamxa lI-ro  pona.
OO600111eHHbIE KOOPIWHATHl CKOPOCTH H
cwiIbl. MeTouKa penieHus 3a/1a4 ¥ Bbladya
3aJaHUH.

17

16

++

13

O630opHas JCKITHSL. [TpoBenenue
HPOMEKYTOYHOTO  KOMITBIOTEPHOTO  WIIH
OJTAaHKOBOTO ~ TECTHPOBAaHHS IO  BCEM
pazfenaM aHaJUTHYECKOW MEXaHWKH U
IIPUHIUIIAM.

18

16

Uroro:

18

164
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Ilpunoorcenue b x
paboueil npocpamme

MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30OBAHNS POCCUNCKOM OEJEPAIINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXXIEHWE BBICIHIEI'O OBPA30OBAHI A
«MOCKOBCKHI NOJJUTEXHUYECKNH YHUBEPCUTET»
(MOCKOBCKI/Iﬁ INOJIMTEX)

Hanpasnenue noarorosku: 23.05.01 HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUYECKHUE
cpencTBa
[Tpodunb « ABTOMOOWIM U aBTOMOOMIIBHBIN CEPBUCH

Dopma 0Oyuenus: 0uHasl, 3A0YHAS
Buo npogeccuonanvnoii desmenvnocmu: 6 coomeemcmauu ¢ ®I'OC BO

Kaqbedpa.‘ Texnuueckas MexaHuka U KOMNbIOmMepHoe MO@QJZMDOGCIHM@

®OH/JA OHEHOYHBIX CPEACTB 11O JUCHUIIJIMHE

TeopeTnuyeckass MEXaHuKA

Cocrag: 1. Ilactiopt (hoHa OIIEHOYHBIX CPEICTB
2. Onucanue OIEHOYHBIX CPEJICTB:

Mockaa, 2026 ron

29



IHacnopT ¢oHaa OLEHOYHBIX CPEeACTB N0 AucHuIUInHe «TeopeTrnyeckass MEXaHUKA»
IHoka3zareab ypoBHA cPOPMUPOBAHHOCTH KOMIIETEHIIM A

Kon DneMeHTHI Kontpomupy | Ilepuo Bunst CrnocoOsl Cpencr
KOMIIETEHIIUM | KOMIETEHIIUU | EMble JUYHOCTh | KOHTPOJ | KOHTPOJIS Ba
(vactu MOJyJIH, KOHTpOJISL | 4 KOHTPO
KOMIIETEHIIMH | pa3/ieibl ns
) (Tempr)
JUCIUIUIAHBI
no paboueit
porpamme
1 2 3 4 5 6 7
— Brianenue Meroapl Texymmuit | Cobecen | 1) Yerao (V) | Perymsp
OIIK-1. OCHOBaMH noctpoenus | (TEK), oanue, | 2) [luceMeH- | HOCTB
Crniocoben MaTeMaTUKH CHJIOBBIX nociie tectupo | Ho (IT), BBITIOJH
CTaBUTH U usnkm, pacYEeTHBIX HA3YyYEHUS BaHUE, 3) €HU
pelarhb MHQOPMALIUOH | cxem juIs paszaena koHTpoua | Komnsrorep | PI'P,
HUHXEHEepHbple | HO- U3Yy4ECHHUS JUCLUIUINH | bHBIE HBIE Tectsl,
U Hay4HO- KOMMYHHUKAlK | paBHOBECUS | bl paboThl | TEXHOJOTUU | DK3.
TeXHu4eckue | OHHBIX W IBUXEHUS (KT) OWIIeTHI,
3a/1a4U B TEXHOJIOTHH, TEI. [IpomexyT | 3auer 3aIaHUSA
cepe cBoeii | HHKCHEPHOH | TIpumenenue | ouHas 1)Ycruo (Y) | Ha
npodeccuona | ¥ OCHOBHBIX arrecranus 2) [luceMeH- | KOHTp.
JBHOMN KOMIIBIOTEPHO | Teopem U (ITA) o Ho (I1), paboThI
nesTensHOCTH | A TpaduKm; YpaBHEHHU OKOHYAaHUU 3) Kommnbto-
Y HOBBIX Homyuenue s ceMecTpa TEpHBIE PacuerH
MeXAUCHuUIu | HaBbIKOB U3Y4YEHUS TEXHOJIOTUH | O€
HapHBIX pemeHus paBHOBECHs (KT) rpapuy
HampaBiieHuid | CTAHAAPTHBIX | y1 MBYOKCHMS. €CKHe
c 3aj1ad Pemenue paboThI
ncronb30BaHyu | TEOPCTUIECKO | crarncThuec (PTP)
eM ¥ MEXaHUKH C | kpx u 3amuTa
€CTeCTBEHHOH | [IPUMEHCHHUEM | kyHemaTnye PI'P
ay4yHBIX, C€CTECTBCHHOH | ckux 3amad, Hu
MareMaThdeck | dy1HBIX U 3a7a4 KypCOBO
UX " O0LIENHKEHE OUHAMUKU U u
TexHoNnornuec | PHBIX 3HAHUH, | apamuTHyeck paboTsl
KUX Mofenen | MCTOIOB on
MaTEMAaTHYECK | TUHAMUKH
Oro aHaJlIu3a u
MOJIETTMPOBaH
usl.
Hcnonb3oBan
ue
IOJTyYEHHBIX
HaBBIKOB IPU
peleHnn
3a1a4
npodeccrona
JIBHOM
JESTEIIbHOCTH
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, IPUMEHSS
METO/IbI

usl,

ay4HbIC U

3HaHUA

MOJICIIUPOBAH
MaTeMaTHYECK
OT0 aHaJIN3a,

C€CTCCTBCHHOH

HWHKCHCPHBIC

Hepeueub OUEHOUHDbIX cpedcme no 0ucuunﬂuue Teopemuuecmm MeXAHUKAa

HanmenoBanue [IpencraBnenue
No OLICHOYHOTO Kpatkas xapakrepucTuka OlleHOYHOTO OLICHOYHOTO CPEZICTBA B
OC CpelcTBa CpeacTsa ®OC
KommuekT 3aganuit s
CpencTtBo TPOBEPKH YMEHHA TMPUMEHSTH BBITIOJIHEHHS PaCUeTHO-
PacuetHo- [OJTyYEHHBIE 3HaHUs o 3apaHee rpaduueckoit pabot u
1 |rpadudeckas pabora |onpefeieHHON METOAMKE Ui pEIIeHUs |KypcOBOW pabOTHI MPUBEICH
(PTP) 3a7a4 WIM 3aJaHUi 1[0 MOAYJII WIU B OHJIAH-Kypcax
UCHUTUIAHE B [IEJIOM. https://Ims.mospolytech.ru/c
ourse/view.php?id
[Iponyxt CaMOCTOATEIIbHOMN paboTsl
CTyJ€HTa, MPEACTaBISAIONINI cOO0i KpaTKoe
M3JI0’KEHNE B MMUCHbMEHHOM BUJIC
Pedepar MOJYYEHHBIX PE3yJbTaTOB TEOPETHUECKOTO Tewmsl pedepaTos.
2 (P§) aHaJM3a OmpejeTeHHOW Hay4yHo# (yueOHo- | [IpuBeneHsl B mporpamme,
MCCIIeIOBATENIbCKOM)  TeMBI, T/I€  aBTOP m. 6
[PACKpBIBAET CYTh HCCIEIyeMOW MpoOIeMBbl,
MPUBOAUT PA3TUYHBIE TOUKU 3PEHHUS, a TAKKE
cOOCTBEHHBIC B3IJISIJIBI HA HEE.
CpencTBO KOHTpPOJIs, OPraHW30BaHHOE Kak
peA pOIIA, Op Bormpocsl o
cneluanpbHas ~ Oecerna  NEAaroruyeckoro
. TeMam/paszenam
VcrHbIid onpoc  [pabOTHHKAa ¢ OOy4aromMMCS Ha  TEMBI,
. . JTCIUTITAHBI TIPUBEICHBI B
3 co0eceloBaHUE, (CBS3aHHBIC C HM3y4aeMOW JUCIUIUITMHOH, W Kypeax
YO ACCUMTAaHHOE HA BBIACHEHHE 00beMa 3HaHUU
&o I;6 YAFOIIIETOCS 110 ONPEACTICHHOMY pa3Jiel https://ims. mospolytech.rufc
yHarom pei y pasiery, ourse/view.php?id
reme, mpobaemMe u T.11.
Cucrema CTaHAApPTU3UPOBAHHBIX 3a/IaHMM,
Tect [03BOJIAIOILAs aBTOMATU3UPOBATh .
4 . @DOH/1 TECTOBBIX 3aIaHUM
(T) [pOLIEypy HM3MEPEHUsT YPOBHS 3HAHUU U
YMEHHH 00yJaromerocs.
DK3aMeHaMOHHEIE OMJIETEL.
o . IIIxama oreHUBaHUA.
CpencTtBo  MPOBEPKM  3HAHUM, YMEHMI],
DK3aMeHaIMOHHbIE Bomnpocs! 1u1st noaAroTroBKu
HAaBBIKOB. MOeT BKIIIOYaTh KOMIUIEKC
5 OuIIeTHI OMJIETOB 110 BCEM pa3jienam
(9B) TEOPETUUECKUX BOITPOCOB, 3aj1ad, 3

MPAaKTHYECKUX 3aJaHUN.

https://Ims.mospolytech.ru/c
ourse/view.php?id
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OnucaHue OLEHOYHBIX CPEICTB
1. DK3aMeHAIIUOHHBIE OMJIEThI

1. Haznauenue: Mcnonb3ytoTcs A MPOBEACHUS MPOMEKYTOYHOM aTTECTAUU MO TUCITUTLIINHE
"TeopeTnueckast MexaHuka"
2. B Gunet BKIIFOYEHO YEThIpE 3aJaHHs:
3ananue 1. Bompoc 1ist mpoBepKH TEOPETUUECKUX 3HAHUN MO CTATUKE,;
3ananue 2. Bompoc i IpoBepKH TEOPETUUECKUX 3HAHUM 110 KHHEMATUKE;
3ananue 3. Bonpoc 1 NpOBEPKH TEOPETUUECKUX 3HAHUN 110 TUHAMUKE;
3aganue 4. 3amada no OJHOMY U3 pa3zeyioB.
3. KoMIIIeKT sK3aMeHaIMOHHBIX OMJIETOB BKIIIOUYAaeT 25 OuieToB (0Opasel npuiaraeTcs).
4. PermaMeHT 3K3aMeHa: - BpeMs Ha MOATrOTOBKY TE€3MCOB OTBETOB - 10 40 MUH

- Crioco6 KOHTPOJIS: YCTHBIE U TUCHbMEHHBIE OTBETHI.
5. lllkana olleHUBAaHUSA:
a) MpyU NPOBEACHNUN IK3aMEHA:
"OTau4Ho'" - €CIM CTYJICHT IIyOOKO M MPOYHO OCBOMJI BECh MaTEpHAJl IPOrpaMMBbl 00yUCHHSI,
HCYEpIIbIBAIOIIIE, IOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €T0 U3JIaraeT, He
3aTpyIHSAETCS C OTBETOM IPH U3MEHEHHH 3a/1aHus, CBOOOIHO CIPABISETCS C 3a/1a4aMu U
[IPaKTUYECKUMHU 3a/1aHUSMHU, IPABUIILHO 0OOCHOBBIBAET IPUHSTHIE PELICHMUS.
"Xopomo'- eciu CTyAeHT TBEPJO 3HAECT MPOrpaMMHBIN MaTepuaj, 'PaMOTHO U MO CYIIECTBY
€ro U3J1araeT, He JOIyCKAeT CYLIECTBEHHbIX HETOYHOCTEN B OTBETE HA BONPOC, BIAJAEET
HEO0OXOIMMBIMHA YMEHHUSIMH U HaBbIKAaMU IIPU BHITIOJTHEHUH NMPAKTUYECKUX 3a/1aHUM.
"YaoBiaeTBopuTeIbHO'" - €CIIU CTYAEHT OCBOUJI TOJIBKO OCHOBHOM MaTepuall IporpaMMbl, HO
HE 3HAEeT OTAENIbHBIX TEM, IOMyCKaeT HETOYHOCTH, HEJOCTATOUHO MpaBUIbHbIE (POPMYIUPOBKH,
HapylLIaeT [0CJIEJ0BATEIbHOCTD U3JI0KEHUS IIPOIPAMMHOI0 MaTepHalia U UCIIBITHIBAET
3aTpyIHEHUS B BBIMOJHEHUN MPAKTUUECKUX 3aJaHHH.
"HeynoB/1eTBOPUTEIBbHO' - €CIIU CTYJEHT HE 3HAET 3HAYUTEIbHON YacTH MIPOrPaMMHOI0
MaTepuana, 0MyCcKaeT CepbE3HbIE OUOKH, ¢ OOIBIIMMHU 3aTPYTHEHUSMHU BBITIOTHSET
MIPaKTUYECKHE 3a/1aHusl.

Kaxnoe 3aganne 3K3aMeHAIMOHHOT0 OWJIeTa OLIEHUBAETCA OTAEIBFHO. OOIIIel OLIEHKON
SIBJIICTCS CpeIHee 3HAYCHHE, OKPYTIIEHHOE 0 [EJIOr0 3HAYCHHS.

06]38.361_[ OmjeTa Ha 3a4eT IO CTATHKE:

MHWHHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHIS POCCUMCKOI DENEPALINI
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXIEHUE BBICHIET'O
OBPA3OBAHU A
«MOCKOBCKHUM MOJIUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

@®axynpTeT bazoBbIX KOMIETEHLNH,

JucrmmmHa «TeopeTndeckast MEXaHUKA M KOMITBIOTEPHOE MOJACIHPOBAHUE»
O0pa3oBaTenbHBIC IPOTPAMMBL:

Kype 1, cemectp 2

BUWJIET HA 3AYET Ne 1.

1. MOMEHT CHJIbI OTHOCUTENIBHO LIEHTPA KaK BEKTOP.
2. CBSI34 U UX peaKyuu.
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3. 3agaya.

OrnpenenuTs peakiuu CBsI3eH B

F o E},— Toukax A, B u C mapHupHO-
ﬁ’; o \ couJieHeHHO -00pa3Hoii banku
%s ” ” B 2 AB, eciiu u3BectHsl: P (H),
P =2 q (H/w), M (Hw), o, a (w)
M b (m), P (H).
g U (w), P (H)
A
"yl r

O0pasell IK3aMeHaAIMOHHOT0 OWJIeTa 0 KUHEMATHUKE U JUHAMHUKE:

MUHUCTEPCTBO OBPA30OBAHUS U HAVKI POCCUNCKOM DOEAEPALIMA
DEINEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30OBAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM MTOJATEX)

®axynbTeT bazoBbIX KOMIETEHIIUH,

Huciunnnna «TeopeTuueckasi MEXaHUKa U KOMIIBIOTEPHOE MOJEIIMPOBAHUE)
O0pa3oBaTenbHBIC TIPOTPAMMBL:

Kypc 2 ,cemectp 3

SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Teopembl 00 W3MEHEHHM KHHETHMYECKOW PHEPIUU MAaTEPUATbHOM TOYKM M MEXaHHYECKOMH
cucTeMbl B AU depeHnnanbHol U KOHEUYHOU popmax.

2. Teopema Kopuonuca.

3. 3amava.

Jlia cuctemsl rpy30B A u B ¢ Becamu P1 u P2
B O u Onoka BECOM Q ¢ Maccoii, paBHOMEpPHO
D 2N pacrpenenaeHHoH 110 0001y, OIPEEIUTb:

1) yckopenue rpy3os,

2) natsikenue HuTel Ha yuactkax AO u OB,
A CunuTaTh HUTb HEBECOMONM U  HEPACTSKUMOH,
TpeHHeM Ha ocu OJ0Ka M Ha TOpPU30HTAIBHOHN
OIOPHOM TIOCKOCTH MPeHeOpeyb.

2. KoutpoJibHble padoThl

Bpewmst Ha BeImoTHEHUE KaXK101 paboThl — 20 MUH.
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2.1 Pazgen «CraTtuka»

2.1.1. Onpenenenue peaxiuii onop MmIOCKOM NpocToil KOHCTPYKIIUH.

[Tpumep BapuanTa paboThI:

b

1

N .

i

- ——

g P
/
7 P\
I L_H Hsl i U%

2.1.2. Onpenenenue peaxkiuii ONop IIOCKOM COCTaBHON KOHCTPYKITHU.

[Tpumep BapuanTa paboThI:

3 &
850"

2.1.3. IIpuBenenne NPOCTPAHCTBEHHOM CUCTEMBI CHJI K LIEHTPY.
[Tpumep BapuanTa paboThI:

> OaHo:
F.,F., M a b, o,B
&
M —
.0 F, B
il 5
a

X
Hantu: R, R,, R,, Mg,, M, M,

2.2 Pa3zgen «KunemaTuka:
2.2.1 Kugemartuka TOUYKH.
[Tpumep BapuanTa paboTHI:

Touka IBMXKETCS B KOOPAUHATHOM IUIOCKOCTH XY.
3aKOH JBMKCHHS TOYKH 3a1aH ypaBHeHUsMH X = X(t),
y =y(t) (x,y-Bcantumerpax, t - B CeKyHIax).

Bap. X = X(t), cm y =y(t), cm

f1 ,cex
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Bap. X =X(t), cm y=y(1), cm t1 ,ceK

5 x =2sin % y =-3cos % + 4 1.0

Onpenenutb TPa€KTOPUIO TOUKHU U JJI1 MOMEHTa BPEMEHHU
t =11, cex. HaliTH:
- TIOJIOYKEHHE TOYKHU HA TPACKTOPHUH;
- CKOPOCTb U YCKOPEHHE TOUKHU;
- KacaTeJbHY0 U HOPMAJIBHYIO COCTABIIAIOLIME YCKOPEHMUS;
- pa)myc KpI/IBI/ISHI)I B COOTBCTCTBYIOHICﬁ TOYKE TpaeKTopI/II/I.

2.2.2 [Ipeo6pa3oBaHue MPOCTEHIINX ABUKEHUN TBEPIOTO TEA.
[Ipumep BapuanTa paboThI:

3AJJAHUE 2.64Tpy3 1 wMexaHu3ma coOBepIIacT
NpSMOJIMHEHHOE  IMOCTyMaTelbHOE JBIKEHHE 10
sakony X=2,5tcm. Ecom r,=8cm, R,=32cm,

R,=72cm, t=0,4cex, yckopenue a,, paBHO

cm/ cex?

2.2.3 CnoXHoe OBMKEHUE TOUKH.
[Ipumep BapuanTa paboTHI:

[IpsAMOYTOIBPHUK BpaIaeTCs B MIOCKOCTH PUCYHKA C MIOCTOSTHHOM YTJIOBOW CKOPOCTBIO @
BOKPYT ocH, npoxoasiiei yepe3 Touky O. [1o npsMoyronsHUKY MO Ayre OKpY>KHOCTH paanyca
rasuxetcst Touka Mc nmocrosinHo#M ckopocThio V. OnpenenuTb OTHOCUTENBHOE, IEPEHOCHOE U
KOPHOJIMCOBO YCKOpeHHe ToukH. Ha prucyHke moka3aTh HampaBiIeHHs] BEKTOPOB 3TUX YCKOPEHUI.

14 s
14] 7

aHo:
VV=const;
w=const;
r

/'\ Haiitu:
r’/ al! ae’ ak

2.2.4 I1nockonapasuienbHoe JBHKEHUE TBepAoro Tena. Koneco.

[Ipumep BapuanTa paboThI:

Koneco panuyca 1 M 1BuxkeTcs 0 IpSMOJIUHEHHOMY pPeNbCy. 3aJaHbl CKOPOCTh U YyCKOPEHUE
LeHTpa Kojeca. HaliTu ckopocTh U yckopeHue Touku M, nesxaieit Ha 00ojie kojeca, B
MI0JIO)KEHNH, YKa3aHHOM Ha PUCYHKE.
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OaHo:
R=1m;
V.=2 m/c;

a.=3 mic’

Hanti:
VM ; aM

2.2.5 [InockonapaiiesbHOe IBUKEHUE TBEPAOro Tena. KpuBOMUITHO-1IATYHHBIN MEXaHU3M.
[Ipumep BapuanTa paboThI:

B kpuBOmMNHO-1IaTyHHOM MeXxaHu3Me Kpupomun OA Bpalaercs ¢ NOCTOSIHHON CKOPOCTBIO (0.
Haiitu ckopoctu u yckopenus rouek Au B. Heobxonnumblie pazMepsl U yIiibl IpUBEIEHBI Ha
PHUCYHKE.

A OA=]
AB=2]

2.3 Paznen «/lunamukay:
2.3.1 lunamMuka MaTepuaJbHON TOUKH.
[Ipumep Bapuanrta paboThI:

Bapuant Ne8

I'py3 maccel M ABUXETCA BAOJb IIAAKON
TOPU30HTAIBHOMN TIIOCKOCTH MO IEUCTBUEM CHJIBI
F , MOaysIb KOTOPOI MEHSIETCS 110 3aKOHY

F =3t? (m). HaiiTu 3aK0H IBUKEHHS TEIA, €CIIH
mpu t=0x=1wm, V =0.

2.3.2 Teopema 06 U3BMEHEHUH KHHETUYECKOT'O MOMEHTA MEXaHUYECKOM CUCTEMBI.
[Ipumep Bapuanrta paboThI:
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aHo.
My; Mg; M;
A Re; Me: o;

pe; f (TENO A);
i‘l? | C V(0)=0

Hantu:
Eg

2.3.3 Teopema 06 M3MEHEHUH KHHETHYECKOW YHEPTUN MEXAaHUUYECKOU CHCTEMBI.

[Ipumep Bapuanrta paboThI:

Bla, Z
c
dHO:
m,; mg; mg;
Ry: Ies s Re;
pss K (Teno C); Hawntn:
\V/(0)=0 V. a,

2.3.4 Ipuamun JanamOepa 111 MEXaHHYECKON CHCTEMBI.
[Ipumep Bapuanta paboTHI:

Ps: K (Teno C); HaviTn:
V(0)=0 Vi a,

2.3.5 Ilpunnun {anamGepa-Jlarpanka (O61iee ypaBHeHUE TUHAMUKH).
[Ipumep Bapuanrta paboThI:
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aHo:
m,; Mg mg;
R Ies o Re;
ps: k (Teno C); Hautn:
V(0)=0 V. a,

- OIICHKA «3a4TE€HO» BBICTABIISICTCS CTYJICHTY, €CIM OH MPUMEHWJ MOJIyYeHHbIC 3HAHUS U
pelmi 3a7a4y KOHTPOJIbHOU paboThI;
- OIIEHKA «HE 3a4TEHO», €CIT OH HE BBIMOJIHUI 33/IaHUE KOHTPOJIBHON pabOTHI.

3. TecThl AJISl IPOBEACHUSA pyﬁemnoro KOHTPOJIA IO pa3aeiaM Teopeanecxoﬁ MEXaHUKHU

3.1 Tect no pazneny «Crarukay. Conepxut 18 BonpocoB. Bpemst Ha BbinoniHeHUE TecTa 45 MUH.
[Tpumep TecTOBOTO 3aaHHS:

MockoBCKHMH rOCy1apCTBEeHHbIH MOJIMTEXHUYECKU YHUBEPCUTET
Kadenpa Texnnueckoit MeXaHUKHM U KOMIILIOTEPHOT0 MOJEJTUPOBAHUS
Hrorosbiii Tect mo Teopernueckoii Mexannke. Paznen «Craruka». Bapuant 23

3ananue 1
PaBHoneiictyromeii cun F u F, Gyner cuna

2) R, 3) ﬁs éclgl;m OJIHa M3

3anana npoekius R, =5 H paBHOJEHCTBYOIIECH JBYX CXOASIIMXCS CHIT If1 u If2 Ha TOPU30HTAJIBHYIO OCh
Ox. [Ipoexkrust ChiIbI IEl Ha 3Ty ke och paBHa 7 H. Torga anrebpandeckoe 3HAUCHHUE MPOCKITHN Ha 0Cch OX
CHUITBI I?ZpaBHo

-1 2)-2 3)2 41

3ananue 3

BenuunHa paBHOACHCTBYIOLICH ABYX PaBHBIX [0 MOAYJIHO cxomsmuxcs cun B = F, =5 H,
o0Opa3ymiux Mexry coooli yroi 60° , paBHa

1)5-3H 2)5H 3) 52 H 410 H

3anaunue 4
I'py3 Beca P nexut Ha ri1agkoii HAKJIOHHOM TOBEpXHOCTH. ONpeeTuTh

3Ha4yeHue cuibl F , yaepkuBarogiieii rpy3 B paBHOBECHH.

1) Pcosa 2) Psina
3) Ptga 4) Pctga
3ajianue S
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VYkaxuTe MpaBUJIbHOE HalpaBIeHUE PeakUi cBs3el B onopax A u B.

3ananue 6
VYKaxuTe MpaBUJIbHO HAIPaBICHUE PEaKIUii CBA3el B TOUke A M HEBECOMBIX CTepKHsIX 1 u 2.

% A v“T_EA/ﬁz % ‘Tﬁ“ i = v‘fT_zATﬁz 4. .TRA
vlvvﬁ.%% Ry Ny Ny Ny

3apanue 7
VYKaxkuTe MpaBUIbHOE HAIIPaBJICHUE peaKum‘/'l CcBsi3el B omope A .

g o 2. = 3. .
a g1 n T YAT Wt 4
M& L it i - i
iz A Xy | -(:mA Xa
3ananue 8
VYkakuTe, Kakoi U3 BEKTOPOB 1) N, ) 3) ﬁg
n300pakaeT MpaBMWIIbHOE — —
HaIlpaBJICHUE PEAaKLMU ONOphI B. 2) N, 4) N,

3ananue 9
Omnpenennth MOMEHT ciiibl P oTHOCHTEIBHO 1IeHTpa O, eCliu paauyc-BekTop
U3BECTEH

1) My =FxP 2) My =T-P

3) Mg =P xT 4) My =-TxP

3anaunme 10

OHpe,Z[eJ'II/ITL CyMMY MOMCHTOB CHUJI F_) u 6 OTHOCHUTCJIIbHO LHCHTPpa 0] N o F

1) Mg =-P-a-sina+Q-b-sing ; 2) L a
o =Q-a-cosf—-P-b-sina BO 3

3) Mg =-P-a-cosa—-Q-b-sing ; 4) 0

My =-P-a-cosa—-Q-b-sing

3ajganue 11
ITapoii cun Ha3bIBaETCS CUCTEMA JIBYX CUJL:

1) paBHBIX IO MOJIYJIIO, TAPAJUICIBHBIX U HAIIPABIICHHBIX B POTUBOMOJIOXKHbBIE CTOPOHBI;
2) Aexalux B OJHOHN TUTOCKOCTH;3) PaBHBIX IO MOJIYJIO U JIEXKAIUX HA OJHON TPSMOIA;
4) paBHBIX 110 MOJYJIIO U MIEPIICHANKYIIIPHO PACIIOIOKECHHBIX.

3ajganue 12
Onpenenuts MOMEHT APl CHJIT (P P, ) OTHOCHTENBHO 1eHTpa O.

P=P,=10xH, AB=2m,d=3wm.
1) My =30kH -m2) My =10kH - m
3) My =—20kH - m 4) M, =-10kH - m
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3ajnanme 13

Ha 6anky neiicteyer cuima F =4 H u mapa cuin ¢ MomenToM M = 2 Hom. F
OmpenenuTsh MOMEHT B 3aielike A, eciii AB =4 M. M

1) 14 Hm2) -14 Hm3) 16 Hm4) -16 Hm

3ananue 14

OnpenenuTs BETUYUHY CUJIBL, cxkuMatoe teno E, ecnu M =2 H-u u OA
=2Mm
1)1 H2)0,5H3)1,5H4)2 H

3apanue 15

Kakas cuctema ypaBHeHUI paBHOBecHs BepHa? Y

D Py=0,>M, =0,> M, =0:2) B P

> Py=0,>M, =0,> M, =0 1o/ \p sy
= &

3) ZMAk =0'ZMCk =0’ZMDk =0:4)

ZMAK :O’ZMBK :O’ZMDK =0

3apanue 16

Ecmu Bec Opyca P = 100 kH, To naBienue Opyca AB Ha cTeHy paBHO

1)50/1,41 H 2)50H 3)50-1,41 H 4) 100 H 4

3apganue 17
K teny Becom 200 H, KOTOPBIH JIEKNUT HAa TOPU3OHTAIBHOMN MOBEPXHOCTH, IPUBSA3aHA TOPU3OHTAIbHAS

BepeBka. KoaddurmenT tpenns ckonmxerns paseH 0,2. s Toro, 9ToOBI TEJI0 HaYaao CKOJIB3UTH IO
MIOBEPXHOCTH, HEOOXOIMMO HATSXKEHNE BEPEBKH, PAaBHOE
1) 53 2)40 3)32 4) 49

3ananue 18
OmnpenennuTh HAUMEHBIINH Bec Tpy3a Q, HEOOXOUMBIIA AJISl TOTO, YTOOBI TEJI0 A

BecoM 6 KH HaxoamI0Cch B MOKOE Ha IIEPOXOBATON IIIOCKOCTH, €CU KO3 HUITUEHT
TPEHHUS CKOJIbXeHHs paseH 0,3. 1) Qmin=1,64 kH
2) Qmin=1,44 xH

3) Qmin=1,55 kH 4)
Qmin=1,35 kH

3.2 Tect no pasneny «Kunemaruka». Cogepxut 16 BonpocoB. Bpems Ha BblnosHEeHUE TecTa 45
MUH.
[Ipumep TecToBOrO 3aAaHUS:

MockoBCKMi rOCYy1apCTBEHHBIN MOJIUTEXHUYECKU YHUBEPCUTET
Kadenpa rexuudeckoil MEXaHUKH M KOMIILIOTEPHOI0 MOAETUPOBAHUSA
Hroroselii Tect no Teopernueckoii mexanuke. Pazgen «Kunemaruka». Bapuant 19

3ajganme 1
Uemy paBHO OTHOCHUTEIBFHOE YCKOPEHHE TOUKH, IBIKYIIEHCS paBHOMEPHO IO

MMOBEPXHOCTH MUIMHAPA B MIIOCKOCTH, MEPIEHAUKYIISIPHOM K €r0 OCH, ECIIH
LUJTMHAP BPAILAeTCsl pABHOMEPHO BOKPYT CBOEH ocu?

1 ) a()}’)1H
2)

=V? / I + @’ ¥ HAaIPaBICHO MPOTHBONOIOKHO V

=20V + @°r v HanpasieHo 1o ckopocTy V

aOmH




3) Eom”‘ =V 2/|’ U HampapjeHo oT T. A K T. O
4) 1a,,.1=V 2/I’ + @°r — 2@V u HanpaBaeHo oT T. O K T. 4
3ananue 2

I'py3 1 mexanu3mMa coBepIaeT NpsSMOIUHEHHOE MOCTyaTeNbHOE .

: i ?
JIBIKEHHE T10 3aK0Hy X =8+ 40t* cu . Ecmu R, =15¢m, {zf}” @l

r,=10cm,R; =15cm, t =2,5¢, ckopocts V,, paBHa: 3 1,
1) 0,9 2)4,5 3)1,5 4)3,0 |

b 4l
3apanue 3

Ckopocthb 1ieHTpa C Kojeca, KaTsamerocs 0e3 CKOJIbKeHUs, TOCTOSHHA.
V1o, KOTOPBII COCTaBISET BEKTOP YCKOPEHUS TOUKH, SBISIONIEHCS
MTHOBEHHBIM LIEHTPOM CKOPOCTEM, ¢ 0cbio OX paBeH:

1) 90°2) 30° 3) 0° 4) 180°

3aganne 4.CKOPOCTH JBIDKEHHS TOUKH V = 2t 1 +(’[ - 4)] B moment Bpemenn t = 4 C yrox B rpagycax
MEXKy BEKTOPOM ckopocTH 1 ockio OX paBeH:

1) 270° 2) 90° 3) 0° 4) 180°

3aganmne 5.CKopoCTh IEHTpa KATAIIETOCS IT0 IIOCKOCTH 0€3 CKOJIBKEHHS KoJieca paauyca 0,5 m paBHa 5
m/c. CKOpOCTh TOYKH CONPUKOCHOBEHHS KOJIEca C TUIOCKOCTBIO PaBHa!

1) 0,5 2)0 31 4) 5

3ananue 6
I'py3 1 mexaHn3ma coBepuIaeT NPSMOIMHENHOE IOCTYIIATENBHOE

JIBUIKEHHE TI0 3aKOHY X = 30t? cm . Ecou r,=R,=10cm, R, =75¢cm,

t =2c, ckopocts V,, paBHa:
1) 4,5 2) 6,83) 9,04) 18,0

3aganue 7.3aaHO ypaBHEHHUE JBUKCHUS TOYKU [ = 3t + 4tj . B MomeHT Bpemenu, korma F =5m
KOOpJMHATa Y TOYKHU paBHa:

1)4 2)0 3)3 4) 5
3ananue_8.JIBukeHue TOUKH 3a1aH0 ypaHeHusmu dx/dt = 2t* u y= 0,5t°%. YckopeHue B MOMEHT
Bpemenu t =1C pasHo:

1)0,6 2)5 3)1,5 4)0,8

3ananue 9
[Ipu kaKoM ycioBUU abCOMOTHOE YCKOPEHHE TOUKH A, ABIKYILIEHCS 10 0001y

BPAIIAIOIIErocs AUCKa, HAMPABJICHO M0 KacaTeIbHOW K 0001y aucKa?

1) Beerna

2) Takoro ciy4asi He MOXET ObITh

3) Eciu B nanubiii MoMenT Bpemenn V = @R 1 XoTs Obl 0IHO U3 JABMKEHHI HE
SABJIAETCS PAaBHOMEPHBIM

4) Eciti OTHOCHUTENILHOE JBHIKEHHUE SIBJISIETCS. PABHOMEPHBIM

3ananue 10
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Kaxkas u3 GpopMyJ1 IpaBUILHO ONpeensieT yckopenue Kopromnca ToUKu 1mo 2
BeJIMUUHE, ecau @ = CONst u V =const?

v
D&, =0 2) |a,,,|=@°r
3) &,,| =20V 4) [a,,,|=—2aV .
3apganme 11
B ykxa3aHHOM MOJI0’KEHHH KPUBOIIUITHO-IIATYHHOTO MEXaHW3Ma TouKa A P

umeer ckopoctsV, =3m/ ¢, wmna maryna AB =1m. Vrinosas
CKOpOCTb IIaTyHa 4B paBHa:

1) 243 2) 0,3V33) +/34) 0,5V3

3aganue 12.Y1I0BOE YCKOPEHHE BPAILAIOIIErOCS Tea M3MEHAETCS COIIAcHO 3akoHy £ = 2t. Eciu npu
t, =0 yrmoBast ckopocTs paBHa HyIIt0, TO B MOMEHT BpeMeHH t = 4C yrioBasi CKOPOCTb Tella paBHA:
1)2 2)4 3)8 4) 16

3ananue 13

I'py3 1 mexaHu3ma coBepIaeT NPSIMOIMHEHHOE TTOCTYIATEIBHOE
JBIDKCHHE 110 3aKoHy X = 7t cu. Ecim R, =80cm,
r,=10cm,r,=20cm, t =2,5C, ckopoctsb V,, paBHa:

1)0,7 2)0,14 3)1,44)2.8

3ananue 14
Kaxkast u3 opmys npaBUIIBHO OTIPeAENIIeT MOAYIb a0COIIOTHOTO

YCKOpPEHHUS TOYKH, €CIIN Oy \ MTOCTOSIHHBI?
1) [@,5|=@%r + 20V 2) @[ =V /1 + &°r + 20V

3)

= WV*4/r? 140’ 4)

aaﬁc

aaéc

=V2/r+a)2r—20)V

"—"""U\}
3ananue 15.B MOMEHT BpeMeHH, KOT/ia ycKopenue Touku a =1,5m/ c’,a YIoJI MEX/ly BEKTOpaMu
yckopeHus u ckopocti paBeH 30°, HOpMaIbHOE YCKOPEHUE TOUYKH PABHO:

1)0,75 2) 1,5 3)0,5 41,2

3ajnanue 16

YacToTa BpalieHus KoJeH4aToro Baia asurarens 4200 06! mun . Eciiu B 1aHHBIM MOMEHT
BPEMEHH MIHOBEHHBIN LeHTp ckopocteil C, maTyHa 4B HaXOAUTCS Ha PACCTOSHUSX
AC, =0,2m, BC, =0,10.m; nimna kpuBommmna OA4 = 0,05m , To ckopocts nopurHs B

paBHa:

1) 107 2)1473) 3574) Ix

3.3 Tecr no pazneny «uHamukay. npuBezieH B kypce LMS

Buier Ne 2

1. Touka ABWXKETCS MO HEKOTOPOM TPACKTOPHUM TMOJ JEHCTBUEM ILIEHTPAIbHOM
OpUTATHBAIONICH cuibl. Kak M3MEHUTCS CKOPOCTh TOYKM B Hambosiee OJIM3KOM K
LHEHTPY MPUTSHKEHUSI MECTE TPACKTOPUHU 110 CPABHEHUIO ¢ HauOoJee yAaleHHbIM OT
HEero, eciau Haubosee YyJaJleHHOE IMOJOXKEHHWEe B N pa3 jAamblie OT LEeHTpa
OPUTSDKEHUS], YeM HanboJliee OJIM3KOe MOJI0KEHUE?

1) yBenmuuutcs B N pas, 2)yMEHBIIUTCS B N pas,

42



3)yBenuuurcs B N2 pas, 4) yBenuuurcs B 2N pas.

2. Teno Bpamiaercst BOKpyr BepTukanbHoit ocnOz. HaliTh, Kak H3MEHUTCS YTJIOBast
CKOPOCTb C TEYEHHMEM BPEMEHM, €CJIM TEJI0 Haydajl0 BpAIIAThCA C HayaJbHOU
CKOPOCTBIO @, U K HEMY B HEKOTOPBII MOMEHT BPEMEHH MPWIOKHWIM MOMEHT

conpotuBieHuss M_  =aw. MOMEHT HHEpLIMU Tela paBeH ..

conp

Do=a,0+et),

/leA\) 2)a>=a>o-e“‘“zlz,

= v 3) w=a,-e ",

| Meanp 4) o=,

|
e s =

3.HenedpopmupoBanHyo npyx)uHy >KeCTKOCcTH C = 5 H/cm pacTsHynu Ha 5 cM.
Kakyto paboTy coBepmia ynpyrasi Ciiia Mpy>KHHBI?
1) A=—0.625 Hm2) A=-1.0 Hm, 3) A=-125Hm. 4) A=-0.250H m

4, Kak BBIUMCIISICTCA KHHETHUYECKAS OHCPrusd IIpH BpaliaTCIbHOM IBUKCHUU
TBCPAOIr'o TCJIa OTHOCUTCIIBHO OCH 2?

2 2
T - 2) 7=l 3) T =12

4 1="9
2 2

5. Ha KaKYyI BBICOTY hMoskeT BKaTUTCS 110 HAKJIOHHOM INIOCKOCTH 0€3 CKOJIBKEHUS
AUCK, HTCHTP KOTOPOIro B HayaJbHBIK MOMECHT BpEMCHH HUMCECT CKOPOCTH VO,
HAIIPABJICHHYIO IMapalJICIIbHO HAKJIOHHOM IIOCKOCTH?

2
. Dl Ve g3 Vo,
o ] 3 2 g
h Vo 3)h_§V—4)h=1 Vo
4 g 4 g

=)
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