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1. O01mue cBeaeHNs

1. | Kagpenpa Kagenpa TOPHOTO /I, HayK O 3emiie u
pUPO1000yCTPOICTBA

2. | CnenuanbHOCTh 21.05.04 T'opnHoe neno

3. | Cnenmanuzanus Ne2 TTonzemHast pa3paboTKa pyIHBIX MECTOPOKACHHUH

4. | AucuuniuHa (MOayJb) Teopernueckas MEXaHUKA

5. | ®opma oOydeHus 3a04Has

6. | T'om HabGopa 2018

2.I1epeyeHnb KoMIEeTEHIUH
— BJIaaACHHUC MCTOJaMHU aHa/lu3a, 3HAaHUCM 3aKOHOM€pHOCTeﬁ MOBCACHHA U YIIPABJICHUA
CBOMCTBAMHM TOPHBIX TOPOJ M COCTOSHHEM MaccHBa B Ipolieccax MOOBMM M TepepabdoTKu
TBEPABIX IOJIC3HBIX HMCKOIIAEMbIX, a TAKKC IMPU CTPOUTCIBCTBC U ISKCIUTyaTallUHU IMOJA3CMHBIX
coopyxkenuit (OIIK-9).




3. Kputepuu u noka3ate/iy OLeHMBAHUS KOMIETEHIMIi HA Pa3JMYHBIX 3Tanax ux GopMUpoOBaHUS

®opmupye Kputepun n noka3sareji OlleHUBAHUS KOMIICTCHIUH ®opmbl
Irtan popmupoBaHus Mast KOHTPOJIs
KOMIIeTeHIMH (Pa3ieJibl, KOMIIeTeHIL 3HaTh: Ymers: Baanern: copmupoBan
TeMbI U CHUILUTHHBI) st HOCTH
KOMIIeTeH M i
1 2 3 4 5 6
1.Cucrema CXOJSIIUX CS OIIK-9 OCHOBHBIC ITOHATHS M KOHICTIIIUX TIOJIB30BaThCsl ONPEAEIEHUIMHA TIOCTPOECHHUEM U Pacuetno-
CUJl Ha IUIOCKOCTH U B TEOPETUUECKON MEXAHUKH, BaXKHEUIINE MEXaHHYECKHUX BEJIMYWH U TTOHATHH HUCCIICOBAHUEM rpadudeckoe
MIPOCTPAHCTBE. TEOPEMbI MEXaHUKH U UX CIIEICTBUS, JUTSl IPABUIIBHOTO UCTOJIKOBAHUS X MaTEMaTUYECKUX U 3aJIaHuC
Kunematnyeckue criocoOb MOPSAJOK NPUMEHEHUS TEOPETUYECKOr O CMbICTIa MEXaHUYECKUX MOJIeNei
3aJIaHUS JBUKECHUS TOYKH. arnapaTta MEXaHUKHU B BayKHEUIINE TEXHUYECKUX CUCTEM
MPAKTUUECKUE PUITIOKEHUS
2.CkopocTh TOYKHU. OIIK-9 OCHOBHBIE METOJBI UCCIIECIOBAHNS OOBSCHATH XapaKTep MOBEACHUS TIOCTPOEHHUEM U Omnpoc
YckopeHue TOUYKH. PaBHOBECHS U JIBHKEHHSI MEXaHUYECKUX MEXaHUYECKHUX CHUCTEM C IPUMEHEHUEM | HCCIIEOBAHUEM
CHCTEM, BOXKHEHIITNX (THIIOBBIX) BOXKHEUIIMX TEOPEM MEXAHUKHU U UX MaTeMaTU4YSCKUX U
aJITOPUTMOB TaKOT'O UCCIIEIOBAHUS CIeACTBUN MEXaHUYECKUX MOJIeNei
TEXHUYECKUX CUCTEM
3.IloctynarenbHoe OIIK-9 OCHOBHBIC METO/IbI UCCIICIOBAHUS OOBACHATH XapaKTep MOBEACHIS [IOCTPOCHUEM U Omnpoc
JBIKeHUe. BpamarensHoe PaBHOBECHS U IBHKEHHSI MEXaHUYECKHX MEXaHUYECKHUX CHUCTEM C IPUMEHEHUEM | HCCIIEOBAHUEM
memwkenne  Cdepudeckoe CHCTEM, BOXKHEHIITNX (THIIOBBIX) BOKHEUIINX TEOPEM MEXAHUKHU U UX MaTeMaTU4YSCKUX U
JIBIDKEHUE TBEPIOro Tea. aJITOPUTMOB TaKOT'O UCCIIEIOBAHUS CIeACTBUN MEXaHUYECKUX MOJIENei
OO0mmii cmyyail TBHKCHUS TEXHUYECKUX CHCTEM
toukn. OOmmi  cimydai
JIBIDKEHUSI TBEPOrO TEJA.
4.Cucrema MaTepuanbHbIX OIIK-9 OCHOBHBIC MEXaHUYECKUE BEIMIMHBI, UX 10JIb30BaThCSl ONPEAEIICHUSIMU MpUMEHEHHEM TUIOBbIX | TecT
Touek. TBepjoe Teno. ONpEJENICHUs, CMBICT U 3HAUEHUS JJIs1 MEXaHHYECKHX BEJIMYWH U TTOHATUH aJIrOpPUTMOB
MoMeHTbI UHEpLUU TEOPETUUECKON MEXaHUKHU JUTS IPABUJIBHOTO UCTOJIKOBAHUS X HUCCIICIOBAHUSA
TBEPIOro Tea. CMbICTIa paBHOBECHS U
JIBIKCHHS
MEXaHHYECKHX CHCTEM
5.Teopema o0 JBHXEHUH OIIK-9 OCHOBHBIC METO/IbI MCCIICIOBAHUS HHTEPIPETUPOBATH MEXAHUYECKHUE NPUMEHEHHEM TUIIOBBIX | PacuerHo-
LIEHTpa Macc PaBHOBECHS U JIBHKEHUSI MEXaHUYECKUX SIBJICHUS TTPU IOMOLIU aJIrOpUTMOB rpadudeckoe
MEXaHUYECKOW  CHUCTEMBI. CHCTEM, BOXKHEHIITNX (THIIOBBIX) COOTBETCTBYIOIIETO TEOPETUUECKOTO HUCCIICIOBAHUS 3aJlaHUe
TeopeMbr 00 U3MEHEHHUH aJITOPUTMOB TaKOT'O UCCIIEIOBAHUS anmnapara paBHOBECHS U
KOJIUYECTBA JIBHOKCHUS JIBIKCHHS

MaTepPIaJ'IBHOﬁ TOYKH H
MEXaHUTYECKON CUCTEMEL.

MEXaHHUYCCKHUX CUCTEM




1 2 3 4 5
6.I[I/I(l)q)epeHHI/IaJ'IBHBIG OIIK-9 OCHOBHBIC MCXaHUYCCKUEC BCIIMYUHEI, UX MOJIB30BATHCA OIMPEACIICHUSIMUA MNPUMCHCHUCM THUITIOBBIX Tect
YpaBHCHUA ABUKCHUS OIpCACIICHNS, CMbBICIT U 3HAYCHUS IJIS1 MEXaHWYECKUX BEJIMYMH U ITOHITHI AJIrOPUTMOB
MEXaHHYECKOM CHCTEMBI B TCOpCTH‘IeCKOfI MCXaHHUKH JUTA IPABUJIBHOI'O UCTOJIKOBAHUS UX HUCCIICAOBAHUA
O606HI€HHI>IX KOOpAuHATax CMBICJIa PaBHOBECHUA U

(YpaBuenus Jlarpamxka).

JABHXKCHUA
MECXaHUYCCKUX CUCTEM




4. Kputepuu U MIKAJIbl OLIEHUBAHUSA

4.1. Onpoc
IIpolLileHT IpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KomuyectBo 6amos 1 3 5

4.2. PacueTHO-rpadmueckoe 3aganue

2006a7I0BBBICTABIISIETCS, €CIIM CTYAEHT PEIIN BCE PEKOMEHIOBAaHHBIE 3a/1aHUs, TPABUILHO
W3JI05KUJI BCE BAPUAHTBI UX PEIICHUs], apT'yMEHTUPOBAB HUX.

146a1710BBBICTABIISIETCS, €CIHM CTYAEHT el He MeHee 85% peKOoMEeHI0BaHHbBIX 3aJ[aHuH,
IIPaBUJIBHO M3JI0KHUJI BCE BApHUAHTHI PELIEHUS], apTyMEHTHPOBAB HX.

7 GayIOBBBICTABISIETCS, €CIU CTYJIEHT eIl He MeHee 65% peKOMEeHIOBaHHBIX 3aJ[aHui,
IIPaBHJIBHO U3JI0KHJI BCE BApHUAHTHI UX PELICHUS, apTyMEHTHPOBAB HUX.

1 Gamr—ecnu cTyaeHT BHIMONHWI MeHee 50% 3amaHusl, W/WIM HEBEPHO yKaszal BapHAHTBI

peleHHs.
4.3. Tecr

IIpolLileHT NpaBUIBHBIX OTBETOB Jo 60 60-80 81-100

KommyectBo 6amos 1 3 5

4.4.0n0pHbBIN KOHCTIEKT

MakcuMalbHOe
KpuTtepun oneHKH ONOPHOro KOHCIEKTA
KO0JIMYEeCTBO 0aJI0B
- IOJIFOTOBKAa MaTEPHAJIOB OTIOPHOTO KOHCIIEKTA 110 U3Yy4aeMbIM TEMam )
JUCIUILTAHBI TOJIEKO B TEKCTOBOU (hopme;
- IOJATOTOBKA MAaTE€pPUaJIOB OTIOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TEMaM
JTUCIHUILTAHBI B TEKCTOBOU popMe, KOTOpasi COMPOBOKIACTCS CXEMaMU, 5
TabnuMuHOM MH(pOpManumeHd, rpadukamMu, BBIJECICHUEM OCHOBHBIX
MBICJIEH C MOMOIIBIO IBETOB, NOAYEPKUBAHUMN.
2. Tunoevie KonmpobHble 3A0AHUA U MEMOOUYEeCKUe Mamepuaivl, onpeoeasarujue

npoyeodypvl OUEHUGAHUA 3HAHUI, YMEHUIl, HAGLIKOE U (U1u) onvima OeamenabHOCHmU,
Xapakmepuzyrwuiux Imansvl  QopMupoeanus KoMHREmeHYuil 6 npouecce O0C60EHUs
oopazosamenvhoil npozpammul no Kypcy « Teopemuueckoit mexanuxuy

5.1. IIpumepwt pewrenus 3a0ay
PacuerHo-rpadguueckoe 3aganue Nel
OnpeneneHue peakuuii 0NoOp cOCTABHONH KOHCTPYKIMH (CHCTEMA COYJIeHEHHBIX TeJ1)

Haiitn peakuuu onop U AaBJICHHUE B IIPOMEKYTOUYHOM IIAPHUPE COCTABHON KOHCTPYKLIMH.
CxeMbl KOHCTPYKIIMIA MPEICTaBICHBI HA PUCYHKAX, pa3Mepbl B (M), Harpyska B Ta0uI. |

ITpuMep BBIMOJHEHUS 3aIAHMSA:

Hano: cxema xoHcTpykuuu (puc. 1); P; =10 xu; P> =12 ku; M =25 xum; g = 2 ku/m; o =
60°.
OrnpenenuTh peakinu ONop U JaBJIECHUE B IPOMEXKYTOUHOM LIAPHUPE.

Pemenue:



CHayana paccMOTPUM CHCTEMY YPAaBHOBEIIMBAIOLIMXCS CUJ, MPUIOKEHHBIX KO BCEH
KOHCTPYKLUU (PHC.2), YTO MO3BOJUT ONPEAETUTh BEPTUKAIBHBIE COCTABIISIIOIINE PEAKIIUU OIIOP

A u B. ]Iy ynpolieHus: BBIYUCIECHUSI MOMEHTA CHUJIbl P, PAaCKIaAbIBa€M €€ Ha COCTaBIAIOIINE

_ —

nmoocam P, u P, : P,=Picosa.=10¢0,5=5 xn,
P, = Pysina. = 10 + 0,866 = 8,66 kn.
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VYpaBHEHMSI pABHOBECHUS] UMEIOT BUJL
XMian=0; P{°4+P;‘3-Q’2-M—P2°5+YB‘7=O, (1)
rneQ=Leg=4°2=8kn,
2Y;=0; —P+Ya—Pr+ Yg=0; (2
IX=0;, Xat+Xg—P, +Q=0. 3)
N3 ypaBuenus (1)
~P,-4-P 3+0-2+M+P,-5 —5.4-866-3+8-2+25+12-5
Yp= = =7,86 KH.
7 7

W3 ypaBHeHus (2)

Ya= P +P,— Yp=8,66+12—7,86=12,8 KH.

VYpasuenue (3), comeprkaiiee 1Ba HEM3BECTHBIX, HE MO3BOJISIET OMPEACIUTh UX YHUCIOBBIC

3Ha4YeHus. PaccMOTpUM Temnephb CHCTEMY YPaBHOBEIINMBAIOLIMXCS CUJI, MIPUIOKEHHBIX K MPaBOU
yacTu KOHCTpyKuuu (puc. 3).
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ZMCZ 0; —M—P2’2+XB’4=O;
2X; = 0; X+ Xc=0;
2Yi=0; Yc—P2+YB=O.
N3 ypaBuenus (4)
X = M+P,-2-Y,-4 _ 25+12-2-7,86-4 ~ 439 .
4 4
N3 ypaBuenus (5)

Xc=—Xg =—4,39 kn.

N3 ypaBHenus (6)

YC= P2_YB =12 — 7,86 = 4,14 KH.

N3 ypaBuenus (3)

XA=—XB+ P; —Q=—4,39 +5—8=—7,39 KH.

4
6))
(6)

JUnist mpoBepKU NMPaBUIIBHOCTH PEIICHHUS 3aa4 YOeUMCs B TOM, YTO COOIIOIaeTCs
YpaBHEHUE PAaBHOBECHSI ISl CUJI, IPUIIOKEHHBIX KO BCEH KOHCTPYKIMH (CM. pUC. 2):

IMip=0; P4+ P +10-Q¢2-Yye7 -M+Py*2=

=54+8,66°10—8+2—12,8+7—25+12+2=130,6— 130,6=0.

PesynbTathl pacueTa cBeZieM B TaOJIHILY.

CunblxH
Y
Xa A XB Y Xc Yc
7,39 12,8 4,39 7,86 4,39 4,14

5.2 Tunoevie eonpocwl k onpocy

1.IlepeuncanTnb NOAPOGHO OCHOBHBIE CIIOCOOLI 3aIAHMUsI IBHKEHHUSI TOUKH (TeJia) B
rpadgpuyeckoM U AaHAJIUTHYECKOM BAPHAHTAX

OtBet:CyIecTBYIOT TpU Crioco0a 3aJaHus TBUKCHUS TOUKH.

BekTopHblii ciocod.
ITonoxeHne TOUKM ONpeNeseTcs: paauyc-BeKTopoM (puc.l.1), mpoBe1EHHBIM B TaHHYIO
TOYKY M3 HEIOJIBM)KHOTO Hauaiga OTCUETa.

7=7(t)=0M(1).

C TedyeHueM BpEeMEHH paJNyc-BEKTOpP OyIeT M3MEHSATHCS, TOITOMY OH SIBJISETCS HEKOTOPOH

3aJaHHOW BEKTOPHOW (yHKIMEW BpeMeHH 727(t )

DTO ypaBHEHHUE Ha3BIBACTCS

YpaBHEHHEM JIBIDKEHHsSI TOYKH B BEKTOpHOW ¢opme. HempepwiBHas KpuBas, C TOYKAMH



KOTOPOM B KaXbIli MOMEHT BPEMEHHU COBIIAAET ABUKYINASACA TOUKA, Ha3bIBACT TPACKTOPHUEH.
[To OTHOIIEHUIO K PA3MTUYHBIM CHCTEMaM OTCYETA TOYKa OyJIET ONMUCHIBATh pa3Hble KPHUBBHIE.
CnenoBarenbHO, TPACKTOpPUS OTHOCHUTEIBHOE IOHATHE. ['eoMeTpuueckoe MeCTO KOHLIOB
NEPEMEHHOT0 BEKTOpa HasbiBaeTcs rojorpadom. Takum oOpa3oM, TpaeKTOpHs TOUKU €CTb
rojorpag paanyc-BeKTopa 3TOH TOUKH.

Koopaunathsiii cnoco®.
[TonosxeHne NBUKYIIEHCS TOUKA OTHOCUTEIBHO BBIOPAHHOM CHCTEMBI OTCUETA OMpeaesieTCs
e€ KOOpAMHATaMU B KaX/1blil MOMEHT BpeMEHH (puc. 2):

C= A0 v=A 0. 2= £00)

z

~|

Puc. 2. /[susicenue mamepuanvroii mouxu

OyHKINHU fl (t), f2(t), f3(t) JOJKHBI OBITh OJHO3HAYHBIMH, HETPEPBHIBHBIMU U, IIO

KpaifHelt Mepe, TBaxbl AU dHepeHIupyeMbIMHA. Y paBHEHHUS JBM)KEHUS TOUYKH B KOOPIUHATHOM
(dbopmMe MOXKHO paccMaTpuBaTh M Kak ypaBHEHHs TPACKTOPUHU B MapaMmeTpuyeckoM Buje. Eciu
UCKIIIOUUTh W3 OTUX YPAaBHEHUU mapameTp’, TO IMOJY4MM YpPaBHEHUE TPAEKTOpUH, Kak
MIEPECEUCHUE ABYX MIOBEPXHOCTEU

Fl(x,y)=0, Fz(y,z)=0.

EcrecTBeHHBII c110c00.
Ecnu u3BecTeH BUA TPaeKTOPUH, TO ABHIKEHHE TOUKU YAOOHO 33/1aTh €CTECTBEHHBIM CIIOCOO0OM
(puc. 3). nst 3T0TO HA TPAEKTOPUH HAa3HAYAOT Hayajao oTcuéra (Touka O), HanpaBIeHUE
OTCUYETA U 3aIIUCBIBAIOT 3aBUCUMOCTD 1YTOBOM KOOPAMHATHL S OT BPEMEHU [

@M:s(t).

OyHKIUA S = § (t ) 0 caMo¥l MPUPOJIE MEXAaHINUECKOTO JBIKECHUS JJOJHKHA OBITh

HEIPEPBIBHOW U OJJHO3HAYHOU.

Puc. 3. Ecmecmeennulii KoopOunammuwiii 6azuc



C TpaekTOopueil TOYKH MOXKHO CBSI3aTh €CTECTBEHHBII KOOp,Z[I/IHaTHHﬁ 6asuc: CANHUYHBIC BCKTOPBI

_ dar _ ldt

KacaTeNbHOW — 7 = ——, IJIaBHOM HOpMaiu —# = ——— ¥ OMHOPMAaJHM K TPAeKTOPHHU

ds pds

b =7 xn.3mecs p — paanyc KPUBH3HBI TPAEKTOPHUH.

DTH TpU BeKTOpa OOpa3ylOT E€CTECTBEHHBIM perep, BIOJb HUX HIYT €CTECTBCHHBIC OCH.
KoopauHaTHbIe TIOCKOCTH 0Opa3yioT COMPOBOKIAIOIINN TPEXTPAHHUK W HOCAT HAa3BAHUSL:
IUIOCKOCTH (7,7 ) — CONPHKACAIOLIAACS, TIIOCKOCTh (71 ,b ) — HOpMaibHas, IIOCKOCTh (b
,T ) — CIPSIMJISEOLIIASL.

2. Kaaccupukanus JBHKEHUI TOYKH 0 KACATEILHOMY H HOPMAJILHOMY YCKOPEHUSIM

OrtBet:CyecTByeT cieayrouas rpaganus IBUKEH!H TOYKHU 110 NEPEUYNCIEHHBIM YCKOPEHHUAM,
a UMEHHO

ectt a_#0,a, =0, 10 TouKa ABUKETCS IPSIMOIUHEIHO;
ectt a_ =0,a, # 0, 1o TouKa ABUKETCS PABHOMEPHO [0 KPUBOIMHEHHOM TPACKTOPHH;

ectm a_>0,v>0 wm a_<0,v <0, o TouKa ABUKETCS YCKOPEHHO B CTOPOHY
BO3PACTaHMS WIM YOBIBAHUS JyrOBOM KOOPAUHATEI COOTBETCTBEHHO;
ectt a_<0,v>0 wm a_ >0,y <0, To Touxa gBUKETCS 3aMEICHHO;

ecll O = COHNSt, TO TOUKA JABHKETCA 10 OKPYKHOCTH.

3.IIpuHIMN 0CBOOOKIAEMOCTH OT CBsI3€i

OrBer: Tena, paBHOBECHE KOTOPBIX M3y4yaeTcsi, B OOJIBIIMHCTBE CIy4aeB KOHTAKTUPYIOT C
APYTUMH  OKpPYXAIOIIMMHU TeJIaMH, OrPaHMYMBAIOUIMMM CBOOOIY JaHHOTO Tena. Tena,
OTPaHUYMBAIOLINE CBOOOJY MAHHOTO TeNa, SBISIOTCS 1O OTHOIIEHHIO K HEMY CBSI3SIMU.
Bo3znelicTBusi cBsizeld Ha TENIO HA3BIBAIOTCSA PEAKIUSIMH CBS3€iH. MBICICEHHO OTOpPOCHB BCe
CBSI3M M 3aMEHMB HMX BO3JEHCTBHE pEaKkIMsIMHM, MOJy4HMM CBOOOJHOE TeJO0, Ha KOTOpOe
NEUCTBYIOT KaK IPUJI0KEHHBIE (AKTUBHBIE) TaK M PEAKTUBHBIE CHIIbI (PEAKIMM CBA3€EH). DTOT
IpHUeM UMeeT Ha3BaHHE MPUHIMIIA 0CBOOOKIAEMOCTH OT CBS3EH.

4. Ilepeuucanre OCHOBHBIE CBOCTBA AP CHJI

OtBer: CBoilicTBa Tap CHJ OMPENCISAIOTCS PSIJAOM TEOpPEM, KOTOpbIE MPUBOAATCS 0e3
JIOKa3aTeNbCTB:

JIBe mapel SKBUBAJICHTHBI, €CJIM UX BEKTOPHBIE MOMEHTHI PaBHBI 110 BEJIMYUHE U OJUHAKOBO
HaIIpaBJICHBI.

JlelicTBUE Maphl Ha TEJIO HE U3MEHUTCS, €CIIM €€ TIEPEHECTH B IUIOCKOCTH JACHCTBHS Ha JIto00e
MECTO.

JleficTBHE Iaphl HAa TEJIO HE U3MEHUTCS, €CIIH €€ IIEPEHECTH U3 IUNIOCKOCTU JEHCTBHUS B
[apaJuIeIbHYI0 €1 IUIOCKOCTb.

JlelicTBHEe Mapel HA TEJIO0 HE U3MEHUTCS, €CJIU YBEJIUYUTH (YMEHBUINTh) BETUUMHY CHIIBI
napbl, OTHOBPEMEHHO yMEHbIIas (YBEIUUMBAs)BO CTOJIBKO )K€ pa3 IJIEUO Mapshl.

5. Knaccndukanus 3a1a4 JMHAMUKY (IBe 321a4M JTHHAMUKH).

OTtBer: B nunaMuke pemaior B 3a/1ayu:

IlepBas 3agauya TUHAMHUKHU

[To u3BeCTHBIM KMHEMATUYECKHM YpaBHEHHUSM U Macce TOYKU TpeOyeTcs ONpeAeiuTh CHUILY,
BBI3BIBAIONIYIO 33JIaHHOE JABIDKEHHE. 3ajaya pemaeTcs ABOWHBIM auddepeHInpoBaHeM
paguyc-BeKTOpa MATEpUAIbHOM TOYKM II0O BPEMEHH, C IOCICAYIOIIUM YMHOXEHUEM
pe3ynbTaTa Ha Maccy.



Bropast ocHOBHasl 3a]a4a IMHAMHKH.
[To 3amaHHBIM CHJIaM W Macce TOYKH TpeOyeTcsl ONpeaeiuTh 3aKOH IBIDKEHHS. BTopas
OCHOBHas 3ajJlaya CBsi3aHa C MHTEIPUPOBAaHUEM. B COOTBETCTBUM C 3TUM MOYKHO T'OBOPHUTH U
00 OTHOCUTENBHOMU CIIOKHOCTH 3TUX 3a7a4. OOBIYHO BTOpast OCHOBHAS 3a/1aua 3HAYUTEIBHO

5.3. Tunoeoe mecmoeoe 3adanue
(HpaBI/IJIbHBIe OTBETHIHA TECTHIBIEICHBI «GKUPHBIM» IIPUPTOM)

1.CTATUKA
1.1. Cmamuxka — smo pazoen meopemuyeckoii MEXAHUKU, KOMOPbLIL Uzyyaem
1. o0mme 3aKOoHBI PABHOBECHS] MATEPHAJBHBIX TOYEK M TBEPABIX TeJd M HX
B3auMoOeiicTBHE;
2 ycnoBUs paBHOBECHS TeJl O] ACHCTBUEM BHYTPEHHUX CHUJ;
3. paBHOBecHe Tel KaK TEpeMelIeHHEe B IMPOCTPAHCTBE; XAPAKTEPUCTHKU TEl M
MIPUYMHBI, BEI3BIBAIOIINE IBIKEHUE, HE PACCMATPUBAIOTCS.
1.2. Makcumanvroe yucno Heu3zeecmuvlx Cuil PeaKyuil ceazeil 6
1. kaTKOBOM omope;
2.5KeCTKOM 3a/1eIKe;
3. LMIMHIPUYECKOM IIAPHUPE .
1.3. IIpoekuyus cunvt pagna Hya10 npu 3HAYEHUU Yeia o MeHCOy CUILOU U OCbIO
1. a=0 rpan ;
2. 0=90 rpan;
3. a=180 rpan.
2. KHHEMATHKA

2.1. Teepooe meno epawjaemcs no 3akony ¢ = 2t — 3t. Yenoeasn ckopocms epawienus mena 6
Momenm epawjenue t =Ic pasna ... c—1

1.4;

2.7;

3.3.
2.2.Touxa deuscemcsa no npamoii ¢ ROCMOAHNBIM ycKopenuem a = —3m/c’. Takoe dsurcenue
MOYKU HA3b18AIOM .

1. paBHOMEpHBIM;

2. paBHOYCKOPEHHBIM;

3. paBHO3aMEJICHHBIM.
2.3./[ononnumensvho yKazvleaom MmMpPAeKmMopur0 OUMNCEHUA NPU ----------------  CHOCODE
3a0anuA 06UNCEHUA MOYUKU

1. npu ecTecTBEHHOM;

2. IpY KOOPAUHATHOM,;

3. mpu r000M crioco0e 3aaHus TBUKCHHSL.

3. IMHAMUKA

3.1. Bexmopuasa eenuuuna, paenas nepeoil NPOU3BOOHOU CKOPOCMU UIU GMOPOU
nPOU3600HOI NYMU NO 6PEMEHU, HA3bIBACHICA

1.yckopeHue kacareabHoOe;

2.CKOPOCTb;

3.HOpPMaJIbHOE YCKOPEHHUE.
3.2.Benuuuna, pasnas npouzeed0eHur0 MooyJisa Cuibl HA HNymb U KOCUHYC Y2l1ad Mexcoy
Hanpaenenuem Cuibl U HaAnNPaeieHue nepemeuieHus, Ha3bléaemcs

1. sHeprus;

2. pabora;

3. MOILIHOCTb.



3.3. Cwi1a — 710

1. BeKTOpHas BeJINYMHA, XapaKTePHU3yI0IIasi MeXaHHYeCKoe B3auMO/IelicTBHE
TeJ MexIy c000i;

2. BEKTOpHAs BEJIUYMHA, XapaKTEPHU3YIOIIas MEXaHMYECKOE B3aMMOJCHCTBUE CHII
MeX Iy co00ii;

3. BEKTOpHas BEJIMYMHA, XapaKTEepU3YyIolllas IWHAMUYECKOE B3aMMOJECUCTBHE CHII
MEXIy COOOiA.

5.4 IIpumepnuwiit nepeuensy 60nPOCoO8 K IK3AMEHY:

1.

O NN kW

9.

10.
11.
12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24.

25
26

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

Monenu matepuanbHbIX Ten. Cuila, MOMEHT CHIIBL.
CucteMsl cui 1 UX IpeoOpa3oBaHusl.
VYciioBus paBHOBECHS TBEPAOTO TeJa MO ICHCTBUEM CHUCTEM CHIL.
CBs13u M peakuuu CBA3€EH.
PaBHOBecue cucTEeMBI TEII.
CuenuieHre U TPEHHE CKOJIBKEHUSI.
Tpenue kaueHus.
LenTp napaniensHbIX CHIL
LlenTp TsDKECTH TBEPAOIO TEIA.
Crioco0bl 3a1aHUST IBUKEHUS TOUKH.
OmnpezneneHre CKOPOCTU M YCKOPEHHUS TOYKH.
[MoctynarenbHOE IBM)KEHUE TBEPOTO TEaA.
BpamarenpsHoe ABHKEHUE TBEPAOIO TEla BOKPYT HEMOABMKHOU OCH.
[TnockonapaensHOe IBUKEHNUE TBEPOTO Tea.
JIBr>KeHUe Tea BOKPYr HENOABUKHOU TOYKHU.
JIBmwxkeHne cBOOOHOTO TBEPIOTO Teua (OOLIHiA CiTydail IBUKEHUS).
. Cllo’xHO€ IBUYKEHUE TOUYKU.
OTHOCHUTENBHOE, IEPEHOCHOE U aOCOTIOTHOE IBUKCHHUSL.
TeopeMbl 0 CIIOKEHUH CKOPOCTEH U YCKOPEHUH B Clydae CII0)KHOTO JIBUIKCHUSI.
CrnoxHOe IBIKEHHE TBEPOro Teja.
CrnoxeHne NoCTyNaTeIbHbIX ABHKEHUH.
CrnoxeHue BpalaTeIbHbIX IBHKCHHM.
CrnoxeHne NOCTyNaTeNbHbIX U BPAIIATEIbHBIX JBIKEHUH.
3aKOHbBI AUHAMUKH.
. Auddepennnanbubie ypaBHEHUS ABH)KEHHUS MaTEPUAIbHOM TOUKH.
. JIBe ocHOBHBIE 3a/1a41 AMHAMUKH.
CBoOoiHBIE KOJIEOaHUs €3 yueTa CHII COTIPOTUBIICHUSI.
CBo0Oo1HBIC KOJIEOAHUS TIPU BSI3KOM COMPOTUBIICHUH (3aTyXalOIIHe KOJICOaHUS )
BriHyxeHHbie KoJeOaHMs.
Juddepenunanbubie ypaBHEHUS OTHOCUTENIBHOTO JBM)KEHUS MaTePUATbHOM TOUKH.
Bnusinue Bpamenns: 3eMiM Ha paBHOBECHE U JABHI)KEHHE Tell.
Mexannyeckas cuctema. Cuiibl BHEITHHE U BHYTPEHHHUE.
Macca cucremsl. LlenTp macc.
MoMEeHTBI HHEPLIUH.
Juddepenunanbubie ypaBHEHUS ABUKEHHS CUCTEMBI.
Teopembl 00 H3MEHEHNH KOJTUYECTBA JBM)KEHUSI TOUKH U CUCTEMBI.
Teopema o 1BMKEHHHU IIEHTpa Macc.
MoOMEHT KOoJIM4YecTBa ABMKEHHSI TOUKU M CUCTEMBI.
Teopema 06 U3MEeHEHNH KHHETHYECKOTO MOMEHTA (TeopeMa MOMEHTOB).
KuneTtnueckasi SHEpTHsi TOUKU U CUCTEMBI.
Mo1HoCTb U paboTa CHIIBIL.
Teopema 06 n3MEeHEHNH KHHETHYECKON YHEPTUH.
[TocTynarenbHOE ABMKEHHE TBEPJOTO TeEa.



44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

BpamarensHoe IBUKEHHE TBEPIOTO TeNa BOKPYT HEIIOABUKHOU OCH.
[InockonapainienbHOe JBUKEHNUE TBEPAOTO TENA.

SIBnenue ynapa, reopeMa 00 U3MEHEHHH KOJIMYEeCTBa JABIKEHUS IIPH y1ape.
IIpssMO# LIEHTpAJIBHBIN yaap ABYX ABUKYIIUXCS TEIL.

[Mpunun Janambepa A1t TOYKU U IJ1s1 CHCTEMBI.

I';1aBHBIN BEKTOP U IVIABHBIM MOMEHT CUJI UHEPLIUH.

OCHOBHBIE MOHATUS AHAIUTUYECKON MEXaHUKH.

IIpuHIUIT BO3MOKHBIX [TEPEMEILLECHUN.

OO1ee ypaBHEHHE TUHAMUKU.

VYpasHeHus Jlarpanxa.

Oynkuusa ['ammibrona. KaHoHnueckne ypaBHEHNs MEXaHUKH (YpaBHEHUS

lNamunpTOHA).



6. TEXHOJIOI'MYECKASA KAPTA JUCIIAIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 I'opHoe xen0
cnennanuzanus Ne2 [logzemHast pa3padoTKa pyJIHbIX MeCTOPOKICHUH
(xo1, HampaBJICHHUE, TTPOQPIITH)

TEXHOJIOI'HYECKAS KAPTA

Mudp aucuumanasl mo PYIT | b1.B.35

HI/ICL[I/IHIH/IHEI | Teopenmecncaﬂ MEXaHHKa

Kypc | 2,3 [ cemectp [4,5

Kadenpa | ropuoro jena, Hayk o 3emile H mpupo0oGycTpoiicTa

@®.1.0. npenonapatensi, 3BaHKUE, JOHKHOCTh ‘ Kapnaues U. I1., 1-p TexH. Hayk, mpodeccop

0611, TPyTOEeMKOCTbyae3ET | 252/7 | Kon-Bo cemecTpoB | 2 | dopma KOHTPOJIS Jk3amen 9/9

J—IKO6LH./TCKA cem. |14/14 IIIP/CMO6LHA/TCKA cem. |4/4 |'JIBO6H_IA/TCKA ceM. |'/' | CPC OOIIL./TEK. CEM. 225/225

Komnerenuun odyuyaromerocsi, gopMmupyemMbie B pe3yJibTare 0CBOCHHUS TUCHUILIHHBI:
(Ko, HAUMEHOBAHHUE)

OIIK-9- BnageHWe MeTOJaMM AaHalIM3a, 3HAHUEM 3aKOHOMEPHOCTEM IOBEICHUS U YIPABICHUS
CBOMCTBaMHU TOPHBIX MOPOJ U COCTOSIHUEM MAacCHBa B Mpoleccax A0ObMH U NepepabOTKU TBEPABIX
TI0JIE3HBIX MCKOIIAEMBIX, a TAKXKE IPU CTPOUTENILCTBE U SKCIUTyaTallMK [TOI3EMHBIX COOPYKEHUN

Kon MakcumajabHoe
. Conep:xanue KoanuectBo
dpopmupyemoii . KOJINY€ECTBO Cpok npeaocTaBjieHUs
3a1aHuA MepOnpUATHI
KOMIICTCHIIUH 0a/lJ1I0B

Beoouwti onox

He npenycmotpen | | |

Ocnoenoii 610K

OIIK-9 Omnpoc 2 10 Bo Bpems ceccun
OIIK-9 PacuerHo- 3a J1Be HEeNleNH IO CECCUH
rpaguueckoe 2 40
3aJaHue
OIIK-9 Tect 2 10 Bo Bpems ceccuun
Bcero: 60
OIIK-9 | OK3ameH Bomnpoc 1 20 ITo pacnucanuto
Bonpoc 2 20
Bcero: 40
Hroro: 100

JHonoanumenvuolii 610k

ITo cornacoBaHmIO C

OIIK-9 CocraBneHne OIOPHOr0 KOHCIIEKTa 5
MIperoiaBaTeneM

[IIkana oueHuBas B paMKax O0aIbHO-peHTUHTOBON cucteMbl MAI'Y: «2» - 60 OanoB u
Memnee, «3» - 61-80 6amios, «4» - 81-90 6amwtos, «5» - 91-100 6awIoB.



