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1. IIEJII4 O CBOEHPTN TilC:III4IIJI T{HbI

- 
'orrcK 

Vr a'^(Nrr4g rrpo(br.rJrbHc]ft HayqHo_TexHr4rrecKofi
perrreHH{ KOHKpeTHbrx [po(becc[o,HaJrbHbx 3a.4aq. B
MexAr4crl[[nr4HapHbrx rrpoeKTOB.

r4rr0opMarlar,
TOM qr,rcre ilpu

2. MECTO AIrtCqUrIJrIdHbr tB CTpyKTypE OrIOil
Aucqnn'nana <TeoperuqecKas MexaHr.rKD) orHocr4Tc:n 6.nory 1 (ooxsgre.nbrlaj

rIJIaHa rloAforoBKrn 6axa-nanpon v o6ecneql4Baer norr4qecKyK) cBrr3b, Bo-[epBbrx., N,

a.Er4ro ";t;";;to a".tv\ Bo-BTopbrx, MexQIy ecrecrtseHHoHayqHbMr,I Ar.rorlr4rrnrzHaMr4 tr p16rrre.re
cleq[anbHBl]vf r4 Ar4crI[InI,IHaMI4.

flpepereu:ruTbr Ar4crlurrJrLrHbr :

- (pr.lszxa (par4en vexanraxa);
- rrHxeHepH.a-s, v KoMrrBrorepnax ,rpasura (npoexrllil.r BeKTOpOn Ha ocrr u

tts o 6paxerure reJr n rpexuepnor rpo."paucrn e ) ;- MareMaTr4Ka (nerTopHar anre6p,a, 4aQQepeHrlr4lroBaHpre r4t r4Hrerlpap,oBarr
synxqrafi, IIOHJ{TIIe o ecrecrBeHHOM rpexrpauur.rKe, KpprBbre BTopofo r()psrKil, Or]HeollpeAeJrennr,r r,rHTefpaIbl).

3. IIJIAHIIPYEMbIE PE3Y JIbTATbI OEYqEH Ufl IIO AI4CIIU
llnauapyeuble pe3ynbrarrr o6yrreHr4s rro rrrcqarrJrtzHe, coorHec€sn1re ope3yrrbraraMr4 ocBoeHrfi OIIOII:

ll.nauupyerrabre p ef y11;1arsr o6y.ren",i no
xapaKTepr4 3yrorr1r,re grarrbr r]opvrupo

rounerenquilLloxa:arena ocBoeHr4.tr KOM

nlRv.r'n

T
Koa 0opruutr)yeMbx

xouuererrqaff
Vponenr
OCBOEF{I,If

KOMNETETIIII4II

otIK-1
cnoco6en [plulMeHrrb
ecTecTBeHHOFrayqHble

rn o6rqeHuxeuepuEre
3HAHLI[., MeTOAbI

MaTeMaTr{qe)cKoIO

AHa.JII/I3A lI
MoAenr.rpoBetH[s.B

raHxeHepuofi

AerTeJrbHocTr4,
cn.ssaHHoft c

rrpoeKTr{poBatHr4 eM r,I

TEXHOJIOTI4.'IMII

rrpor43BOACTBa

OI4 TE)(HI{KI4

9acrz.ruoe
octsoeHr4e

KOMIIeTeHIII4rz

- octrroBHbre 3alcoHr;r ecTecTBeIIHhrx HayK.
Yuerr:

- rIpI4MeHflTb ecTecTBeHHOHayqHBre u
3IJaHJdfl nn[. np0eKTr.rpo&aH]1rs,
[por.r3BoAcrBa na:tepuofi lexnurrrl,

B;ra4err;:
- MeToAaMrr pacueron I.I [poeKTr4poBarr[s
zccne4onarrr,rft Ha ocHoBe ecreorBeHHo
r4HlreuepHrrx snarruft.

repHE

HI'IS-

IIK-1
cnoco6en

aHaJIIr3llpoBaT6

3aAar{14 nO
npoeKTr{poBaHr.rrc
TI{TIOBEIX CZ

Iracrz.rHoe

OCBOEHI,IE

KOMIIETEHIII{I{

3narr:
- fipr{Hrlr{ilhr r(o]rcTpyzpoBaHr4s
sneKTpoHHErx rrlpr4{5opoB, tr{x y3noB lz

Yuerr:



rrpr{oopoB, y3JroB tr
Aerilrefi Jra3epHoft

TexHI4KrI, JIiBepHbx
OITIIKO-

SJreKTpoHHbIX

[pr46opoB t4 crrcreM

- olpeAelsTE, fiapaMeTp]br rr xapaKTeprrcT]t
na3epHhrx c[oTeM r{ TexFroJloruir l^nfl3a44Ar
r4 pexr4MOB gr(crrJryaTarlrrr4.

Bnalell:
- HaBbrKaMr,r pa6orrr co cpeAcrBaivrr,n Ko
IIpOeKTT{poBa}rrr.f,, r4cnoJr63yrorr(HMt
KoncrpyupoBaJrl.rr,r y3JroB u 6irior<or
KOMTIJIEKCOR-
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cnoco(ien
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KOHCrpyr4lpoBarb

TI4IIOBBTe cl{cTeMhr,
npra6oprr, y3Jrhr n
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TOXHI4 KIit, JIUBOpH6TX

OfITHKO.
gneKTpOrrHbrx

npz6opon rr ct4creM

rlacrr,rqHoe

OCBOeHLIe

KOMTIeTeHIII{XI

3Harr:
- MeroAhr pa6orru c Hayt111g-texna.recrcoli
u uH(popuaqnefi.

Yprerr:
- nrr6nparb MeroAbr pac.rdra npu paspa6o:
npz6opon 14 clrdcreM.

B"iranerr:
- [pr.rKJraAHEMtd rrporpaMMaM]r pacu€r
orrrr.rKo-sJreKTpolrrHbrx npu6opon.
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4. OBbtEM r4 cTpyKTypA Atrcrlt{[Jrr]rHblTpy.oerrar<ocrr, Ar4crlv''J]rr4'br cocraBJrrer __i__ 3iaqeTHbrx er,rr'r4rlhr, 
____4.1. Cr.pyrcrypa ArrcqH.[Jrr{HBr no pa3AeJraM n BrrAanr y.rebnoii 
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4.2. C q\epimaHr.re JreKrllro'H'rx 3'Hrrr'ft u o Ancu'rrJrrrHe

Parse.n 1. CTATIIKA.
Terraa 1.1. ooHonubre rroHrrr.Ir u o[pe,4eJreHlrfl. cr,rcrenra oxoAfl]rq?rxc ,r cvrr"

Xaparrepracr[Ka 3aAaq reope'nqecrofi naexauura. ocnrxHbre ,,oHsu{.f, pr

crarl{Klz. Cnssu H peaKrll{l4 cssserft. CroNenue crrcreMhr cxo.urrrlrdxcr cr[.rJr.
orIpeAeJIerII4e paBHoAefrcrnyrculefi. VpanHeuple paBHoBecrzr crrcreMbr cxoAsnlax

Te_nra 1 .2. TeopuxMoMeHToB. Teopu_r nap.
Morraenr ctIJIbI orHocrlTeJrbHo roqrfi. Mouen,r cnln
Cnoftcrna nap.

Terraa 1 . 3 . fltrlozsnoJrr,H€ur cr4 creM a cr{Jr.
flanHrrft lBeKTop u rnasHsrfi MoMeIrr cr{creMbr cr.rn. I pnBeAeHr4re cr{nbr K To\sKe.
rIpoI{3BOJTE,HO pacnonoxeHHbrx B rrpocrpa}rcrBe. Teopenaa Bapnunclnia
panHo4eficrnyroqefi. Ypannenze paBHoBercur uroxanuqecxot cr{creMb. r-r
lpoll3BoJrE'nofi cuc'reuhr oLIJI, crlcrelvlhr rrapannenbHbrx cr4Jr, unocrofr. cr{creMhr

Teua 1.4. l]enrp rrxecrr4.
Cloxenrae [apaJIJIenBHBrx c]IJI. l{enrp lap€urJreJrr,Hr,rx cr{Jr. I-{eHrp Tq)rcec]r
KooprrlHaTu. Cnoco6bl orlpeAeneHlr-a KoopAr{Har rleH'rpir rf,)Kecrr4. pacnpe4engHu

Teua 1.5. TpeHue.
Tpeune cKoJIblKeHI{x. Tpeune KaqeH LIr. Pannonecrae ren rrpt4 HaJt;vtqvkrrpeHr4 r .

PasAer 2. KI4FIEMATIIKA.
Teva 2.1. KuneuanrKa,roqKt?r,

cnoco6rr 3a[a*vrfl..4B.axe'[4s rorrKr4. clcopocrr ro.,Kt4. ]'oropeur,re roqK',,
T elv.a 2 .2. IIpo crefi urre ABr.rxeHa x rn€p4oro,rera.

llocrynareJlbHoe ARru(eHIae rndp4oro rena.. TpaeKTolrrrrrzr, cKopocrr4 r.r ycKopegr.r,
nocry[areJrbHoM ABr4xeHrrr,r. ISparrlarenbHoe ,4Brrxe]Frrze rn€p46rO ,eoa. y1rro
yrnoBoe ycKopeHI4e rela. PacnpeAerenl4e cropocrefi u: yor(opeHrrfi ,ro-rer reJrzr np?r
IBH)KeHr.il4

Tev.a2.3.
3aroH n Cxopocrz rorreK rena. Mrnonennuritt
z ero ceofforna. vcmopeHr{e roqeK rerna. MrHoneHurrfi qeHrp ycropeHuff.

T ela 2.4. CloNuoe ArlrDr(eHr,re roqKr{.
3a4ava cJlo'xHofo ABlzxeI{I4t roqKr4. d6comornoe, orlloor4TeJrblr:oe r4 IxepeH
Aoconrotn€ul cKopocrb roxrKll. Teoperrra cJro)KeHlrr cmotrl<lcreii. A6como111o,o .
Teopeua o oJroxeHar4 ycKopeHrzrfi. ycxopeHze Kopraonuca.

Pa:ser 3. IUHAMHKA.
Terraa 3, 1 . .{rarraruuKa Marepr4anlnoft ro q<Ia.

Alccraorrarr ,u4HaMr.r*r4" Ane 3aft'"u Marepr{anbnofi roqxz. Alr0$epeHrla,a[bn
ABr{xenus Marepniurbnofi roqxn.

Te"'a3 '2. MexaHa.rec*tur cr.rcreua. ,{anra-rrrr.rKa rIeHTpa Macc crrcreMrbr"
MexanrqecKa-fl cacrenna' ocnonHble olpeAerreHrr-rr rr xapaKTe p:acrv:.6Lr. Teopenaa
rIeHTpa Maco MexaHu.recKoii cacreMhlt.

Terraa 3 . 3 . 3uepru.a MexaHr{qecxoft czcrervmr.
3neprux MexaHllqecxofi cracrenau. Pa6ora crrJrhr. lloreuqzanbHar 9uep1afl. l
sHeDra{' Teopelra o6 zsl\aeueHr'I}I K}Ir{erliqecxofi gHeprLrr4 MexaHuqecxofi ozc:relnru,

Tenra 3.4. llpunqun [anau6epa.
llpuuqrzu [ruarvr6epa. flannrrfi BeKTop rl rnaeHrrfi MoMerr.r cLrJr Lrueprlvtt. JMerg4kr ypaBHeH-t4g AI'IHaIvfI,IqecKoro pa]BHOBeCIZ-S Uexanraqecroffi crrcreMBr.
flpune4enufl cvIIrI4HepIIlI[ .'pa p€I3[r.rrrHbrx Br4rax ABr4xerrr4-rr rnep4oro re:ra.

oTrrocr,rreJrr,Ho ocz. llalr cut.

Twa 3.5. llpuuqzn Bo3MoxHbrx rrepeMerrlenufi.
BosN,roxHr,re nepeMerrle'r{rr. Knaccu$uxaqzr cesseii. BosN{oNHa,
?rAeaJrBHo c rvr cB fl3u. llpznq nn Bo3Mo)KH6x nepeuerqeuait.

Terr.ra 3. 6. YpanHenrEe Jlarpauxa.

pa6ora

poc evr

lfl-.
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Ig.

BI{}KEH

H9 T0rI

paRHer



06o6rqeHHsre KoopAr,rHarhr. o6o6u€nnrre cr.rJrhr. vpanneHlu paBHoBecuq
cI4CTeMbr n o6o6rqeuHbrx KoopAr.rHarix. voroftqznoc,rb paBHoBecra.f, KoHCepr
Vpanueurax Jlarpanxa Bropofo poAa.

l. 3. C ogep)r(aHrre [p aKTrlq ecKrrx 3 a rrslufi no Aucrl[rrJnr.rne

PasAer 1. CT'ATI,IKA.
Terr'ra 1.1. Ocuonnble rtou.srrlfl I4 orrpeAeJreHrrf,. Cucrervra cxoAf,rn1axc tr ckrJr.

Cncrerrla cx.oA.srqnxcs. cur (2 uac.)
Terr.ra 1.2. Teo,pur MoMeHTon. Teoprr nap.

PasHonec[e cPIcreMEI leJI rroA 4eficrnuerra nnocrofi crrcreMbr cun (2 qac.)
PagAer 2. KI{HEMATI4KA.
Teua 2.1. Kunelurarr.rKa roqKr4.

KuuenaarmKa roqKr,r (2 uac.)
T etv'a 2.3 . lllocrcoe ABr,rxeHr.re rrep4oro rela.

onpe4eneHrae cKopocrefi z ycropenraft ro.rer ra6p4oro rena (2 .rac.)
T etua 2.4. Cnc,xuoe ABU)r(eHIre TOr{KI4.

Onpe4eleHtne cKopocreft z ycropenrz.fi roqlcv (2,aac.\
PagAe.u 3. II4HAMI,IKA.
Teua 3.1 . ,{arrarvrr.rKa Mareprralrnofi TorlrKu.

3aronrr Fluoroua (2 uac.)
Teua 3.3. 3neprzx Mexanrzqecxoft cr.rcr,erurr.

Knueru.recxa"f, r{ [oreHrlraanbHas sHeprlrz rn€p4oro rena (2 uac.)
Tetv,a 3.4. Ilpuuqvru ,.{anaru6epa.

flpnnquu,{anarvr6epa (2 uac.)
Tervra 3. 6. Ypanuenr.re Jlarpanxa.

Ypannennr Jlarpanx<a Broporo po4a (2 vac.)

5. OEPA3OBIATEJIbHbIE TEXTIOJIOIUPI

B npeuc,4anaHrlr4r l[ucunrrJrr,rHbr <TeoperuvecKafl Mex arrr{Ka)
o6paronareJrblrble rexHoJIorI{I4 KaK TpaAr.rqvoHHble, TiaK vr.

LIHTepaKTzBHbx MeroAoR o6yvennx.
Arrznnr,re Lr rlHTepaKTLrBHhre MeroArr o6y.reunr :

- I4nrepeLrrvBnar neKrlr.rr (reua Nr 1 . 1, ll5, 2.2, 3 . 1, 3. 5) ;
- Anarus cvryaqafi (rerraa }l'q 1,2, '.2.1,3.3):

- Nlpunaenegrre r{Mr4TarlrroHHr,x uo4elefi (rerraa }lb 1.3, 2.4,3.2,3.6);
- Pas6op KoHKpelHbrft curyaryuft (.renra }lb 1.4, 2.3,'-\.4),

Mynmul'regzft nrre rexHoJrofr4 rI npvMeH;rrcTcr nprr qreHr4Lt nex{ufi .

Jlexquz v rlpaKTlzrrecKve ga:rrflTus. rro reopelurvecrcofi MexaH?rKe
corlpoBoxAaro'rcr 6onr,urau Korr,rrlecrBoM [pr,rMepoB np,HxnaAH]brx 3aAaq. 'l-r.rn:osa.g

pelrreHllt npe/rycMarpl,IBaer aHaJrrr3 u pzu6op Ha ocr{oB,e HaKorrJrer{Horo onhrra
curyaquir., Kolopble n npo$eccnoHa-nrnofi AejrrenrHocru odyvarorlr4xcq Moryr
nplrHfiTlrr auaJrofr4rrHrrx perueuzfi .

Mero4 nnrr4BvryaJrbl{ofo o6y'.reuzx rrpr{Merrf,erc.f, Ha rrJraHoB6rx
KoHcyJIbraIIvIflx, rrpkr 3aruI4Te pacrrerHo-rpaSuuecrux pa6c,r Ia rrpclBeAeuuu pdfitu
pexLrMe co6eceAos alufl..

IrcrroJlb3yrorrc.g

0 upLIMeHeHI,Ie
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6. OIIEHOqHbIE CPEACTB A AJINTEKYIIIEIO KOHT'POJIfl YC:IIEI

"*y353g:Xg.'rl3gT:Ilry4Ior4Tc,i;N,r'ocBonHun)\r4cvITEEHO-MEroArrqECKoEodncunqEHr4tn"ani6?i'ffi;riil11r:;
CTYNEHTOB

Ter<y'1'fi KoHTpoJrb ycrfleBaeMocrr' cryAeHToB u arrec'arlrr.,r ro n;.1tAI'IcIII{nnI4H1;r ocyqecrBJlf,Iorct B coo'TBercrBr4e c.4eficrs.Frorqarra a BrfV rroJtoxeH

6.l.OqenorrHbre cpeAcrBa A.[s renyqero KoHTpoJrfl yc[e
(Doprraofi TeKyrrlero KorrrpoJlr ycfleBaeMocr]a .f,Bnrero",r peftrran._*on:rIpoBoAI'ITbc;r n $opue ycrHoro orrpocia Ir recrr4poB alvtflHtr rpa6Tr.rqec*r'x sa'r'r4.,rx,IIPI{ 3ATTIU:TE II}JTUBI/.TYAJIbH'IX AOMAIIHI4X SA4ANUfi(?UI3) HA KOHOYJIb,TAIIH.X.

Par4el l. Crarurca.

1.1. o cnosHrre rroHsrrrfl rn orrp eA eJreHr.rq. ArccHourr crarlrrct.

KoampontHue Bonpocbt u eonpocot dnn cailoKoHmponn

l ' gro ssn-f,ercs lpeAMeroM I43yr{enlrr reoperra.recnofi nrexanrzrcz?2 Kaxoe ABI'rxeHI4e Ha3blBaerc.rr MexaHrrqec*r,IM 4nmxeuuena?

i f::::n:auuorefic)rBr.reHa3brBaercrMexarHrzFrecKlrMB3ar4Mo4eftqrnT, lK ALI^C t\trn [a rrr 'Avfr\/ IDI

f:ii_" *"oenr.r Mar,ep[a-LrB'6rx re.rr r{crroJrb3)/rorcs B'eoper[crecrofi

iY ;uT _"o""r 
aeras. roA cooro.trr{r4eM paBHoBecrarr MarepkrarbHon o rerra BI I. K2lrle ar\n.n^aurra .;;;;;l;;;;;;;

OTHOCI4TEJITHT,N,T?

12. Vro nasrrnaercs.cunofi?
13. r{enrxaparrepr43yerc_f, 

cu:ta?

li 5T:. Marepr4anbHoe reno Ha3r,rBaercx cn.6o4urnr.r, KaKoe uecno6o4n
T J ' KAKI,IE CI4CTEM6I C}I"II HA3E,IBAIOTC' SKBIIBANT9H,T]IIbIMI|I?16. KaKas c].rcleMa cr,rJr gKBr,lBaJreFrlHa Hynro?17. KaKasclrJraHa3hrBaerc_rpanuo4eficrnyroqeft?
18' Karve crarbr Ha3brBa[orcr BHerrrHr'Mr4, KaKrre nayrpeHnllmv ?19' zgueura:rc.r Jrlr cocrorHne cno6o4uoro rnep,4oro TeJra ecnr4 cr{ny r,prcarofi-nz6o ero roqKe [epe'ecrr{ n nro€iyro Apyryro toroy''"nuz20. CSopnay:rzpyfileaKorioMrbrc,rarr.rKrl,
21. gro Hasrrn aercrr cn.f,srro?

?? Ilepe.rzclare ocHoBHrrelrzrrbr cs.fl3efr.23. r{ro uagrrs aercs.peaxqraeii cnssu?24' Kan uanpaurrrorc-rr peaKrlkrr4 ocHoB'hrx rlrrroB cn{:eft,?.C
'") u)ll:yy 

rpaBr'rny rroAqr.rHrrerc-{ HanpaBneHr.re peaKunu. c,Bs.sun o6u{erra.v. .[taKLIeCUJIbIHagbIBa]OTCsarTIlInHrndZ?

1.2. (}acreua cxoAsrrlrlxcq czrJr

KoumpontHue eonlTocbt u sonpoctt dnn ca.wroKoHmponn

HIIBI }I
ABOTbI



1. 9evy paBHa lpoeKrlr4s BeKTopra crrJrhr Ha ocs?
2. Kor21a npoeKrlns BeKTopa crlJrhr Ha ocb paBHa H.ylrro?
3. rlev.y paBHa [poeKrlr{r BeKTopra cr,rJrbr Ha rrocKr]crrb?
4. KorAa npoeKrlr,rfl BeKTopa cr.rJr.hr Ha [nocKocrb paBHa n
5. B .reNa 3axrroqaercr MeroA ABofiHofo npoeKTr4proBaHr.rj
6. Karclfi Br{A r.rMeror neo6xo4ururre n AocrauoqH

rrpocrpaHcrseuHofr crrcreMbr oxoArrukr xc s. cilil. rrJro cKr

Tecmocue sadarilun

Ilpnlrep recra CHl

,4ucurnrzna:. <'IeoperrauecKa-f, Mexanur(a) .

Pasler 1 <Crarura>.
Tecr CHl.
Terraa: <llpoexqur BeKTopa crzJrrr na ocb).
Bapuanr 30.

.4aHo: cvila F paclonoxeHa n o4Hofi r43 rpaHefi
np;rMoyronbHoro [apanilenerrr4ne4a. IVl.o4ynr cunrr F ra

yfon 0, cne41rs1 crrr{TaTb Lr3BeCTHbrMLl.

4UpOg: <Ha rcaryro Iae oceft X,Y, Z r{Jru u rpoeKrlr,rs caJ]br

F naft4ena rrpa]Brlrbuo?))

Bapaan*r otsglaB: ;
ua ocr -X: sa ocr y:

A: F*: - F sin a B: Fr: F cos o,

sa ocs',L: Ha ocb u:
C: Fr: F sin u D: Fu: o

Ilpnuep recra CH5

Azcqr,Inrzna: < TeoperuvecKafi MexaHr.rx:a).
Pag,uen 1 <Crarzrcu.
Tecr CH 5.

Terra: <llpoer:qur BeKTopa cr,rJrEr Ha nnocrocrb lr na ocb.
[noft noe rpoe](rr4poBaHr4 e).
Bapnaur 30.
.4ano: craua F HaJrpaBn:ena BAonb Akr&rosatu [prMoyfo.[b]rofo
IIaparrJrenerrr4IIeAa.

Mo4yns cr{Jrbr F, yrnu aup cnep,yercqr4Tarb r.r3BecrH6rMr4r.

Bonpoc: <Yeruy paBHa rrpoeKrlrlr cr4nbr i7 Ha ocr u ?>

Bapzanrrr orne4gle:

A: Fu = --F sin a sin B

B: Fu=Fsina:cosB

1.3. Teopnr MoMeH.roB. Teopur nap.

C:F

D:]

Tecmosue sadauun

?

,?

uynro?
I,Ifl BeKT'Opa CLIJIBI Ha OC;

tHbre ypaBHeFrr4s parl
Kofr c raclevr-T cxo I crrrul

2

Beckrs-

cwn)

t

,l

I

/
0

x

\
t{\

\,
\f

,\

_ _t*

-tt 
r-. 

t

iy==fcosasinB

Fu=-Fcosacosd

or



ilpnuep recra CH2

,4zcuunrrana: < TeopervqecKar Mexarrr4Ka).
Pa:4el 1 <Crarura>.
Tecr CH2.
Teua: < Moveur cr.rJrbr orHoclrreJrbgo roqKu)).
Bapuanr 30.

.I[auo: MoAynb cr{Jrr,r F, yron o,, fooMorprzltecKr4e
rrprMoyronE,Hr{Ka ABCO r{ Tpeyronr,nrara CDO
CqI,ITATb V3BECTHbIMI,I.

Boupoc: <<O'rHoczrenrso raxofi z3 ToqeK A,B,(l urut D MoMeH,r
cuJrrr -F uaft4en npananrno?>

BapuaHrrr ors_eros:

A: Ma(rn): -F (AO) sin s
C: M.(f ):O

IlpHurep recra CH3

,4ucuprnrranlr: < Teoperraqecr(afl MexaHr4Ka>.
PagAen 1 <Crarrara>.
Tecr CH3.
Terrla: <Teopeua Bapanrona o MoMeH,re
panno4efi crnryrorqefi > .

Bapraanr 30.

,[ano: MoAynb cr.rJrbr F , y.oo o, pa3Mepbr a, b, c.

Bonpoc: <r{erray paBeH anrebpauvecruff MoMeHT ct4Jrhr
orHocr,rreJlrno roqru A?>

Bapraanrrr orBeroB:

pruMephr
cneAyer

B
D

F

B

A: M o]r) = -Fbsina + F(c - a)<:osrz (l: M u(F) = f 
^ln+ 

{- 4

MnGr)=-Fcsin a+ F(a+b)r>osa y Mn(F)t

I.4. Ilpouono.nbnaflcncreMacrrJr.

R o ru mp ant Hhr e 6 o'np o c br u 6 o np o c at ilttn c uJt/t., Ko Hmp oJtn

1. Karofi BL'A r{Meror ypaBr{eHurr paBHoBecr{s r,Jrfi .up<lusnol'roii
npocrpaHcrnenHofi clrcreMbr rrapannenbnrrx cal?

2. 9euy paBeH MoMeHT cr{JrIJ orHocr4TeJmno ocz?
3' Kaxllfi nocner{oBalenbHocrll 4eftcrnrafi cneAyer flprrAep)Kr.rBar]bcr rrpu

MOMEH'TrI CI.4JIbI OTHOCKTEJITUO OCU?
4. Kor7a MoMeHT cr.rJr6r orHoclrre.rrbno ocr4 paBeu nylro?
5. rlenry paBeH MoMeHT napbr cr{Jr orHocrrrelrHo ooz?,
6. Kalc Ha[paBJreH BeKTop MoMeHTa napu?
7. Korla N4oMeHT rraphr ornocr{TeJrbHo ocr4 paBeH Hynro?
8' Kaxar 3aBl4c'Mocrb cylqecrBlrer MexAy MoMerHToM c*Jrh' orrrocrrreJrE,no

cr4Jrbr orHocr4T,eJrrHo rrpolr3BonrHofi rolmu ua erofi ocu?
9. Kax HanpaBneH BeKTop MOM.HTa cr,IJrhr o,r'ocr4TeJ*Ho ro.rKna?

Me(F):F(BC) cos o

Mo(F)= -F (DO) cos o

'= 
.-F- (c - a) sin C( + Itb

"ro,

"J""

u



10.

11.

B 'IeM orrl'rl'e fJIaBHoro BeKTopa [porr3BoJlr,Hclii cractenrhl cr4Jr or praB'o,qenay paBeH MoMeHT panuo4eftctnyroqefi rporr3Borrbnoft czcreMbr cr,ocu?

Tecmoeorc eadanun

flpnlrep recra CH4

,I[racuanlraHa: < TeoperrEqecKa.,r MexaHr.rKD).
Pas4en 1 <Craruro.
Tecr CH 4.
Tenaa: <Moueur cr4nbr orHoclrreJrbHo ocu).
Bapzanr 30.
.I[ano: Mo,TyJrE crzJr'r F. , yron o,, feoMeTp]rqecx:r4e pa3Mrephr a, b, c
np-rrMoyf onbrroro [apalrJrenenErreAa.
Boupoc: <nleuy paBeH MoMeHT clrJrbr .,.F 

"r"oa"reJrbuo 
oc,r y,/>

BappraHrrrpTBgrgB:

A: My(F-) = F(asina +ccosa)

B: My(F'),= g

Ifpnuep recra CHd

Ar.rcqunnzEa <Teope,raqecKas MexaH?Ka).
Pas4en 1 <<Crarzxar.
Tecr CH 6.
Teua: <Moiraergr [apbr c.nJI olHocureJrbHo oczr>.
Bapr.ranr 30.
,I[aso: rrapa or{r pac[onoxeHa B rrJrr)cKoclra
rrpr,r3M6r. Ntro4ynr MoMeHTa napm M u yron
I43BECTHBIMH.

ABCA rpeyro.nrHofi
d cnelryeT Cql4TaTb

tWy(F) '- - Fasina

My(F).= Fccostx

44,=M
,=Msina

D

Bonpoc: <veuy paBeH MoMeHT napbr c?rJr orHocr4TeJrbHo ocn z ?>

Bapwanrur orllgIqB:
M---Mcosa
M"-0

4

o:
D: IVI

A
B

I{eHrp rrrrrec-rrr.

KoamponuHne sonpocbt u Bonpoctt dnn cuwoKoHmpoJun

1' t{erray paBeH Mo,4ynb panno4efic'rnyrorqefi AB},x rapanJreJrr,Hbrx clrr,oAHy cTopouy, B pa3Hbre cropoHrr?
2' -B rar<ofi ToqKe rrprrJroxeHa panHo4eiicr*yrouar AByx napaJrn

e croponrr?
arrnenrnrrx cnl?

xecrr,r?
ercr paArryc netJtop rIeHTpa rsxecrrd./

t ii: 
-_:^::__ lr,vyrvrJJrevr u'pu4.Jr.f,IoT.s AeKapTOBBr KOOpAvrHUtbrqeIJTpa

| . I lo rrnrrtlnr rlrn^*o-,-o..

1.5.

7 ' llo xarrau $opl'yna"nn orpeAer.{mrc-f, AeKarproBbr KoopAr{Harb,
oAHopo.4Horo TeJra (o6n€ua, n;rocrofi Qlrrypu, luvnu)?8' I(arcue r43BecrH6r MeroAhr Haxox,4errr4r rleH-rpsr rsxecrz?9. I] qel{ 3aKJrroqaerc, MeroA cr4MMerltr4r4 ?10. I) .{eI{ 3aKJrroqaercs MeroA pas6uenux?

I
y-;

1-

,\



11.

12.

npor,r3Bonbnofi Qopuu?

Il qeu 3aKJlloqaeTcfl MeToA olpllqallenbHbrx BecoB (o6:sdruop, n:rorqiaAefi

Ifurc gKcrIeprIMeHTaJIbHo orIpeAeJII,ITb TIOJIoxeHI{e qeHTpa

lllAe uaxoAlrrc.s IIeHrp rtNiecrl,I rpeyronbHlzma?

llle naxoll,ITcs IIeHTp r.axiecru AyrI4 oKpyxsocru?
l-Ae naxoAl,ITcfl IIeHTp rtx(ecrl,I KpyroBoro oerlropa?

I(ax Onpe4eJII{Tb MOAyJIE,, HaIIpaBneHI4e vI )IkIHvIIo /IeI4cTBI4t pilllHo

qro nasrrsaercfi tIHT'eHcI,IlBHocrbro cI4creME,I paclpeAenennbx cuu?

JKaryro piBMepHocrb I{Meer' lIHTeHcI4BHocrlb cI,IoreMbI oI'In pacil

B naXOU AI4aIIa3OHe SaxmO.I€H MOAynb CIIJttbI TpeHI,It upN rioroe rena'/
gervry paBHa BeJIrIrrI{Ha MaKcI,IMilJIbuoft cun sr rpeHl{t cnonrTtenux?
3anucprr lrvt MarcaMiarbHas cvllra rpeHplrl cKoJlbireHvfl

corrpllKacarcn14xcfl noBepxHocrefi upu upoqIax paBHbx y cnronu-ax?

13.

T4,

15.

t6.
CIrCTeMbr rrapaJrJIeJIbHbX Vn, paolpe,4enennrm IIO 3irKOIIy llpflMoyronbHlll(tt,

rpauequn?
r7.
18.

o6reruy, rro IIJIr)rqaAz,vIlrr4 no AlI,rne?

1.6. 'fpenne.

KoumponaHwe soflpocb, u sonpocot dnn caJt4oKoHmpoJtn

rCntaTpeHll.f, cKoJrb)I(eHr4J{ trBlseTcg alcrrleHoii culofi rarur peanqlEefi c].
2. B rarofi IIJIOCKOoTIa paclonolreHtr, kr B KaKyrO cTOpolly HaIIpaBJleHa

Ctc Off f,Xeff fa.g?

3. 3anucrar lrv er4IIarpenlds .tIpI4 noKoe reJla or elrrnnnrrx cu4?

4.
5.

6.

7.

8.

9.

10.

11.

12.
13,

14.
15.

t6.
T7,

18.

19.

Karcyro pa3MepHocrb LIMeer roe(p$uqueHr rpeHI{rI cxturxbHus?
Or .{ero 3aBpIcI4T KogO OI4III4eHT TpeHus cKtln,xenns?
Kan ycrananJlrlBaerc.fi BSJILIqIIHa ros(f $uqrzeHTa rpeHI'Is cror s'xeHus?

Kanofi yron Ha3bIBaerc .l/rnoM rpeuur?
KaKas 3€tBI4ckIMocTb MelIQIy ylnoM TpeHus Il rcoe(p(fuquesloru rpeHllt
9ro raxoe KoHyc rpenuxll
Kar $opuynupyerc.tr ycn,cBl're paBlroBeczfi rera na nepoxtisaloft no

llpn rarconr ycnoBI4I4 TSJIO HaIIuHaeT ABIIxeHIIe [o ne)poxoBaT,lft nose

Or.rero 3aBI{cI{'r ros(f lprarluenT TpeHI,It raqerilug?

3aAannq u noutpocbl K pefiTrrttrr-KoHTpoJIKLN2
PagAe.n jl. Kunervrar[Ka.

2.1. KurreuarrlKa roqKl{.

1. Karoe ABI,InteHI,Ie Ha3blBaqtct
Herro.IIBI,IXHofi ocn?

RoumpontHbre sonpocbt u Gonpocu dnn ca-,taoxonthponn

BparrlaTenbHblMt ABI,IX{eHI,IeM TIlepA,or()

2. Kaxofi Br4A I,IMeer 3aKoH BpalqarenbHolo ABI'IxteHI{s rBepAono lena?

3. Kax llo 3a,qaHHoMy 3aKoHy BparrlaTeJrbHoro ABHXeT]r{f TeJra on

HarrpaBneHLre ero yrnonofi cKopocla, yfnoBofo ycxopenul!'
4. Kax HarIpaBrITb BeKTop y1;loBrJft cKopocrl'I, yuloBrJfo ycrc,peunr?

5 . Kar< olpeAenurb HarIpaBneHI,Ir3 Bpalqe uus t etta?

6. Kar u;,ainu Berrrrrr.rHy cKopoc'rr{ r4 HarrpaBneHl,Ie BeKTopa cKopocrpl rlpoz

Bparqarouerorlr reepAoro rela?

T

,n."T,

orrla4r4

eHnrI

u?

J"



7. Kax uaitrn BeruquHy ycKopeHtat
Bparqarcqerocr rndp,4oro rela?

I{ HarrpaBneHr,re BeKTopa ycKopgHzs [por43

Tecmooorc sadawua

rlpnnrep tecra KHl

,4racuHnrrana: < TeoperuvecKafl MexarrrzKa).
Pas4en 2 <Kraneuarr.rxa>.
Tecr KH 1.

Terua: <KzuennarzKa roqKu).
Bapuanr 30.

,Ilauo: ToqKa ABr{xercr rro oKpyn${ocrrr pa1wyca R = 3 u
co'racHo 3aKOHy t = (t +t2)wr.

Bonpoc: <r{ervry paBHo yoKopenr{e W ro,rxu npu t = 1 c?>

B apr.ranrrr orrleTet_l

A: I0 rrtlcz B: 5 mlcz

c: JG ulc2 D: Ji rvlc2

2.2, Ilp <t creft mrae AB rrlr(eHrrs rn ilp4oro reJr a.

RonmponoHile nonpocbr u Bonpocat dnn canoxouthponn

1. Kar<oe ABr,Ixter{I4e Ha3b,rBaeror BparrlareJlbHbrM
HerroABr.rxrnofi ocu?

2. Kaxoii BHA r.rMeer 3aKoH BparqareJrbHofo rBr.rxefrrr{ TBepAoro rera?
3. Kam rro 3a"qaHHoMy 3aKoHy BparrlareJrsHofo rtBrzx(eHr4r reJra onpeAeJrrrrb

HarrpaBJreHrre ero yrnonofi cKopocrr{, yr.JroBoro ycropeHur?,
4' Kar HanpaBrrrb BeKTop yrnonoii cKopocrrl, yfJronoro ycxopenurl/
5 . Kax o.trpeAeJrrrrb HarrpaBneHrre .Bparrlenurr rera?
6. Kan nairrv. BeJr[r{HHy cKopocrl{ 14 HaJrpaBneglre BeKTopa cKopqcrr4

Bparqarcrqerocl re€pAoro rela?
7. Kari naftr.n Benuqr,rHy ycKopeHr.r{ u HarrpaBnegr,re BeKTopa ycKopqn}rt

Bparqiuoqerocr rnepAoro rela?

Tecmaearc sadaHun

Ilpnlrep recra KH2

.Ilr,rcuunnprua: <'IeoperuuecKur MexaHr4KaD)

Par4el 2 <Kranenrarr.rxa>
Tecr KH2
Teua: <BparqarelbHoe ABr.rxeHr.re rBepAoro reJra BoKpyr

HerlonBl,Ix(uofi ocu>.
Bapr.raHr 30.

[arto: cp=t2 +2't; t:1 ci a:0.4 M, at=60"; I.CDO=,90".
Bonpoc: <Oupe,4elzrb cKopocrb r4 ycKopenrae ro.rKr.r D?)

Bapfianrur orseTqB:
1: 2.6 vlc 3: 6.5 vlc2 5: 8.6 rra/c

2: 1.4 vlc 4:5.6w1c2 6:70.3 rtlc2

BOK

uofi

I
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I
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AB
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2.3. Ihocroe ABrrxeHHe rBepAoro reJra

RoumponuHbre sonpocbt u sonpacat dnn cuJrfloKoHmponn

1. Karoer ABHXeHI4e coBepllaer AaHHoe 3BeHo lvte)(aHu3Ma? flaftre
ABI,IXEHHfl,

2, Ht o Ha3blBaercfl MrHoBeHHbrM II eHTpolra c rcopocreft ?

3. Kar oilpeAen[Tb [oJIoxeHI4e MrIroBeHHoro IIeHTpa cropooreft?
4. Karoe ABr,rxeHrire coBepilraer 3B(oHo, ecJrr.r efo MrlrolreHHn,Ifi qeurp cropooreli

6ecroHe.IHocru?
5. Kar :naitruBenl4ulrHy I{ HailpaBn.eHlle yfnoBofi cropooru sneHa?

6. I4so6pasrrre BeKTop cropocru yra":annofi ToqKlr Fra rKaHeMarraqecxofi cxeMe M

7. Cpasnrure no BeJIrIqIrHe oKopocrl,I AByx yKa3alrH:hrx rorleK Ha KI'IHeMarIl

MEXAH}I3MA.

8. C$oprvrylupyfire reopeMy o rpoeKrlxrrx cKoporlrefi 4nyx roeeK nnepl[oro
lpoxoAsllyrc qepe3 sTLt ToqK]I.

9. O6rrtcuprre HalpaBneHl4e KaxAofo lI3 BeK'rolloB ycnopenufi,
KuHeMarl4rrecnoit cxeMe MexaHr,I3Ma.

10. IIo KiaKI,rM $oprvrynarvr Bbrrrr4cJrlrJrr,Icb BeJII,I.IrIHrI ycKopeHuii, nemoprt
Ha Kl{HeMaru.relcrofi cxeMe N{exan[s\aa?

11. B qeNa sarrroqaercr aHaJrr{Taqecrrafi cnoco6 oupe4eJlel{ut ycKOpeE&Iq

coBepilarcilIef o rurocroe Asz)reHlle?
12. B .teN{ gaKrroqaercr rpa$r,rvecxr,rfi cuoco6 onpeAeneHpls ycKope.tr}If,

coBeprlarcrqero [nocroe 4uaxeHue?
13. CpanHure rro Berlr{rlHe ycKolleHrlr AByx yKa3aHr[bIX TorIeK Ha KIzH

MeXaHLI3Ma.

14. Karc rrafirz BenuquHy I4 HanparlJleHl4e yrnoBoro yctKopeHlls sseHa?

2.4. CtoxHoe trBrrr(eHrrn TorrKH

RoumponaHue sonpocbr u aonpocu dnn ceMoKowmponn

1. Karoe ABI,rxeH[e roqrclr Ha3blBaercs a6cor]orHhrM, Karoe - orHcrclrrelrnunu?
2. Karoe ABr4xeHIre Ha3blBaercr rr:peno curnr,r ?

3. r{ro HirbrBaercr [epeHocl]ofi cr:opocrsro ro.rKlr?
4. Kax (f oprvrynupyercs reopeMa o cnoxeHltrl cKopocrefi npz cJIoxHoM ABt{}Ke

5. Kax HarlpaBraTb BeKTop aOcolro:rnofi crcopocru rorrnrl npu ee cJIo]KHoM III:]I{

6. Kar aHaJrr4Tr4r{ecK}I olpeAeJllirs MoAynb I4 HanpaB,JxeHlne BeKTopa a6co

TOrrKlr rrpu ee ono)KHoM 4nuxennn?
7. Kax (popuynupyerct reopeMa o cJIoxeHI4I,I ycKoperlxfinpu orortHoM ABMrrteH

8. Kar arraJrLrrllqecKl,I orrpeAenl{Tr, MoAynb I,I HarIpaBneHI4e BeKTopa a6comorn
TOqKI,r rrprr ee oJroxHoM AenNeHuz?

9. Kar nilfirr,I MoAynb aScomornoro ycKopeHus ro.mu?
1 0. Kax naftruycKopeHlle Kopnonnca?
1 1. Kan Ha[paBI{Tb BeKrop ycKope}Hrs Kopuonnca?

12. B narzx crytra-f,x ycKopeHr.re Koprao.nuca paBrlo uynro,?

3aAanuq r nonpocbl K pefiTHrI!-KorITpoJIIo Nb3
PasAer l|. Annarrnrca.

3.1. r{unaur.rKa Marepnanrnofi TorrKLr.

KoampontHwe nonpocbt u aonpocat dnn cawowoHmponn

roqru?

,u?I c4opocTll

rolrru?
ycKopeHTt



1. Kar< Qopnrynrapyerct Kax,qas rd3 aKcrdoM AlrHaM:r,rKrr Marepr4aJrbnoii roqrrE?
2. Karas cr{creMa orqera Ha3brBiaercr r4HeprluaJrnnofi, uanpunnep?
3. Karoe ypaBHelrr4e Ha3brnaercsr ocHoBHhrM ypaBrlreHr.rflM ArduaMrdKr.r Mar,ep
4. Kaxofi Br4A r.rMeror 4z$$epeHrlr4anbrrbre ypaBHeur.r.rr ABLDKeHH{ Marcjr

KoopAr4HarHorl (fopue, B ecrecrBeHnoft Qopue?

f . Kar soprr,rynupyerc.rr IIepBas 3taRarlaAr.rHaN4r{Kr4 Marepr,raflbHofi ro.{ru?
!. Kar (popuynupyerc.s Bropalr ga"{ae& ArrHrrMr.rKr{ Marepr4aJrr,uofi ro.{KLr?,
7. Karcas lrs rByx ocHo.BHbtx 3a,qaq Ar,rHaMr.rrc{ Marepr4anbnofi ro,ucu

Kr4 HeMaT[rreoroMy pemeuzro ?

8. E rarofr [ocneAoBareJrbHocrrr peKoMeHAyercs pelrar]b BTop]ror
Marepr{i}nbuclfi roqrra ?

9. Onprl4enxer JIIa 3a,qaHrle cvn ABI{xeHlre Marepr.r,amnofi ToqKL{ o,qHosHitlno?
10. crcomxo HaqaJrbHbrx ycJroBr,rfi ra r<arzx neobxogauo 3aAarb ,4ns ofipe/l

ABUXeHr.rf, MilTepHanbnor ro.mz noA lefiCTSraevr cran?

Tecmoeue swdaHun

flpulrerp recra lHl

Aracqranrana; <TeopernqecKiur MexaHr{Ka))
PasAen 3 <[nuarur.ma>
Tecr nHl.
Teua: <,{auanauxa Marepr.ri}nrnofi roqrcu n znepqr.rannnofi
Bapuaur N€Q

Aauo: reno M ruaccoft 2 rr 4nr,rNercr rrp.f,Monrar+efino
no 3aKoHy x: 10sin2t M. rro,4 4eiicrnuenr cunrr F .

Bonpoc: <gervry paBHo nar,r6onrrnee 3HarreHlre ctrJrbr
F?)

BaptaaHrrr ornetos..

A: I22H 80H

82HC: 120 H

3.2. MexaHr{rrecKafl crrcreMa. {.nnanrurca rIeHTp:r Macc c'creMbr

B

D

1.

2.
3.

4.
5.

6.
,7

8.

9.

10.

KoumponaHile Bonpocbt u sonpocat dtnn cilMoKoHmpoiln

9To nagrrs ae'rcfl Mexagr{trec.rofi cucreuofi ?
tlro nagrrsaercr rIeHTpoM rraacc crzcreurt?
Karc nafiru KoopAr4narr,I ueHTpa rvracc cucreurr?
Kar nasrrearorcs craJrbr nsaunao4eftcrnl4f, uel4Ay Marepl{irnbHbrMlr rorIKaM
rlelry paBHbI nnarHrrfi BeKTop ra rnaenrrfi Morv{er{T BHyrpe}I}rux cprJr crzrcrel
tro nasrrs aercs. MoMerrroM l{HepIIx{Id reJra orrro()urelruo ocu?
Karc Sopuynnpyelc.f, TeopeMa o MoMeHTax r{Hepu}r}r reJra orHocr{TeJr[,Ho
ocefi?
Karr (foprray.[rdpyerc.s reopeM:a o ABHXeHr4r4 rleHrpa Macc MexaHr.rqecn<1fi cr

{oryr nI{ BHyrpeHHI'Ie cI{JIbr I{3MeHr,rrb ABr4xeHrre rIeHTpa rraacc cracreurr?
Moryr nI{ BHyrpeHHve cIaJIbI z3MeHr{Tb ABr{xe)Hrrre orAeJrbHbrx Marep.aanbrr
ren cr,rcreurr?

1 1. Moxer Jrrr ABr.rfarbcr rIeHTp Macc, ecra Ha cuoreMy ne 4eficleyro,r Brreru
12. Karc 5y4er ABr.rrarBcr r{eHrp Macc cr4creMbr roA 4eftcrnzeu ypaBnoBe[e

nnelrnux cult'/

B

K

KI4

HA

r
HAM

3aK

CI,ICTEMC OTCIIETD).

r

TOqEK

cunsr?
cuct]e



13. Kax 6yaer ABLIFarbcs MareppranbHoe reJlo r ero IIeHrp M€tco

3.3. Sueprrrfl MexaHnqecrcofi crrcreMbr

K o ump onoHwe .? o np o cbt u s o np o cu dnn c u|4o KoH mp oiln

1, CQopuynupyfi re reopeMy o6 ralnaenenlr;rr Kunervqecxoft oHeprur4 Me xarlrl
3anuurnre coo'rBercrByrorqyn (|oprrryny .

2. flo xaxofi Qopruyne HaxoArlTcq KrrHer[qecn€ur eHepfl,Ifl
MexaHuqecrofi cncrervtsr ?

3. B xarzx cnyqarx Kurrerr,rlrecKa-fl oHepfia{ Marepuamnoii Tor{K}r,

paBHa nynro?
4. Kan nafrru Kr,rHerr4qecKyro gHepliaro rnep4oro reJra rrprr rrocrfylareJlbHolvl,

nnocKoM ABlrxeHlr.sx TBepAoro rena?
5. Kan nartru pa6ory rrooro-f,Hnofi cumr Ha KoHeqHoM rrprMonuneiinonr
6. Karc nairu eneMeHTapnyro pa6ory cnlrr?
7. B rarzx crryqaf,x pa6ora cr.rJrbr paBHa Hy:uo?
8. 9erry lpaBHa pa6clra cr.rJrbr fip]rJr()xteHHofi n MTHoEeHHoM rlenrrpe cxopoctefi?
9. Karc nafira pa6ory rapbr cr4Jr, rrpr.rJroxenrrofi r< alr{arorleMycfi rBepAoMy

3.4. Ilpunqnn [a.narvr6epa.

Konmpotttvbte sompocbr u aonpoctt dnn ceJritoKoHmponn

1. r{euy paBeH

2. r{euy paBeH

naupannen?
3. 9evry paBeH r{ KaK HarrpaBJreH rtrasHrrft MoMeHT o Jrrr,r uHeprpr,l MexaHllrllecKo
4. K ueuy nplaBoAffTcr crrJrbr uueprlrur Marepr{zrnbrrbnK rorrerc Tena npld elo r

.usuNeH[u?
5. K vervry npr{BoAflTcr cuJrbr r,rHeprlrrr{ Marepr{anr,Hrrx roqeK TeJra rlpla ero B

ABIIxeHI,II{ Boxpyr HenoAB}DKHof rleurpa-nrHofr oou lep[eHAr.rKyrapuofi nnocKocrl4
6. K uenry [p]IBoArrc.rr cr4Jrbr rrHeprlrara Marepr4anbHbrx roLIeK TeJIa nrpld

NEZXEHI,IE?

7. Karc $opuynnpyercs flpuHrlr{fl,{analr6epa An-fl MexaH[.recxoft cprcreuu?
8. Kaxojft Br4A r4Meror yparlHeHr4:r AHHaMT{qecKolo paBHoBec}r"fl MexaHLI

4nuNyrqeftcfr rroA 4eficrnueu npolr3Bonlbnoft cucreurr cnl?

Tecmoeue sadauun

lpuuep recra [H2

.[ucuuuruua: <T'eoperauecKa-s MexaHr.rrco)

Paglen 3 <,4ranauurca>

Tecr.IIH2.
Teua: <llpraHn au [a-rrarvr6epo.
BaprEaHr }lb l.!t

Aano: crpourenbHyro.qeranr nraccofi m: 500 Kr rroAHr,rMaK)T c
ycKopeHr.reM W: I ,5 v.lc2.
Boupoc: <r{ervry paBHa oala (n xH) uaraxeHr{r HaKJroHHErx nernefi

BapuanrH oTeglLAB:_

A: 6.92kHl B: 10 kH

MOIyJIb I4 KaK HaIIpraBneH BeKTOp CLIJIbI I,IHepIII4I'I MaTepI4anbnIOU

MOAynb TJIaB HOf O BeKTOpa Cr,rJrbr prrrerrqr{r{ Nrexatru.recKoft

IIIOIbEI\4HIJX

Ipbr cHnI

cr.rcreMtr.

t ,ooofu,

.^*f,

;,"* 
"

MaTepx.raJn

MEXA}IM

I,I KAK

OT9JII,

uerpuu?
ffi;4'

CI4CTEM ,I,



C: 3.92kH 3.62kH

3.5. Ilpunqurr Bo3Molr(Hbrx nepevreqenufi

KoumponuHile sonlDocbt u sonpocil dnn cuMoKoHmpont,

1 . Kan (f c pvrynupyercf, npr,rHulrl Bo3MoxHb]rx repeMelqenufi ?

2. Karto e llre peMerqeHr{e Marepr{anrnofi ro.rKr,I Ha3brBaercs noguo xurru ?

3. Kanoe flepeMerrleHr{e MarepuanrHoii roqrr.r Ha3brBae'rcs.qeficrnra'renrumrr?
4. Karze oB.s3r,r Htl3brBarorcr crarlr,roHapnr,nnpr?
5. 9enry patsHa Bo3MoxHalr pa6ora or.ur6r?

6. Karue ong3ll Hil3brBarorcs ff,4eansHwMIl?
7 .IIpu Kaxlm( cBs3tx AeftcrsureJrbrroe [epeMerrleHr,re q]B.trrercs oAHLtN{ H3 Bo:iMc)

3.6. Ypannenun JlarpaHlrca.

KonmponaHbte nonlDocbt u sonpocat dns c&MoKoHmponn

1. r{ro Ha3r,rBaercs o6o6qenn6rM}r KoopAzHaraMr.r Mex,aHn.recrcoii cracreurl?
2. rleuy p,arBHo rrl4cno crenenefi cso6o,4br MexaHuqecnorfi crorenatr?
3. Kalc BhtrrLrcJurercs o6oduennas. <:,uta?
4. Kaxyro piuMepHocrb Mo)Ker r.rMe'rb o5o5rqeHnafl. cvrIr.a, Hanpurrnep?
5. Or.rerc, saBucrrr pa3MepHocrr oeio6uesnoft cunrr?
6. Kalcoii BIIA I{MeIor ycJIoBLrr paBHoBecus rraexanraqeorcoii orrcreMbrr B

noop4nnarax?
7. Kax oIIeHI{Tb ycrofiuznocrb rroJroxeHr4s paBHoBeor4s KoracepBarraeHrlil

cl4creMbr c ornofi crofroHr,Io cno6ormr?
8. Karofi Br4A vMeror ypaBHerlu-a Jllrpannta ]lroporo por\a Ailfl MexaH[qecKrcit
9. Kaxoii rtops,qoK r.rMeer cucleMa au$Qepenun€urbHr,rx ypanneurafi B

KoopAl{Harax A.[.s MexaH qecroft cr4creM6r raueroulefi k cr,eneuefi cso6o4rr'/

Ilpunrep recra !H3

Ar.rcqranrzna : < TeopernuecKas MexaHlrKiD)
PasAer 3 <flunauarca>
Tecr nH3
Tenra: <VpanneHrx JlarpanNu,
Bapetanr J\b 39

.I[ano: 6apa6an 1 u rarox 2 - ogua,poAHbre
IIlIJIt4HApbr olprrraKoBoro pa,qrryca r : 0,21" wt,
Maccbrrerr mt 2 xt'.Bapa6a^n l nparqaerca
c yrnoBhrM ycKopeHrzervr e: 1 paglc".

Bonpoc: <Venry paBeg MoAynb rrocrorHHofo
MoMeHTa Mnapwcul?>
BaprEanmr orDgleB.'

,4.' 0.1 H nr

C; 0.07 H u

B; 0.15 H vr

D; 0.075 H u

Tecmoaue sadauun



6.2.oqenoqHbre cpeAcrBa Ailq npoMexyro.ruofi arrecraur{H rro u:rora
AIICqNIIJIIIIIbI

llo oxou'ritHl{Io o6yuenur [poBoArrrrcg gaq€r no A]roqn[Jrr.rHe E 1ucruennofr
rll4lrrer orBerbl Ha Borlpocbl saqerHoro 6Ianera Ha Jrr{crrx 6enoft 6yrraaru (fopnaar:a 44,
Korophrx AoJIxHbI 6rITr, yr<asanrt $auunzx ) rrMs.) orqecrno cryAenTa, rxu$p cryAeH
Aara rIpoBeIeIII4fl gK3aMeHa, HoMep grGa"N{eHarIMoHHofc) 6uler:a. Jlucrrr orBeroB
noArII{caHbI }I OTyAeHTOM, H gK3ilMeHaropoM Ilocne floryqeHa.f, cryAe]FrroM sa-reruoro

Braner 4nr savdra cocrol,IT us 2-x reoperr.rqecKr{x BorrpocoB }r 3rl4arrv. ltrpu e1ou
cocTa3neH TaK, IITO OH IIo3BOJIIOT KoHTpOII4poBaTb 3HaHI4fl TITyIeHTOB l.IS rpex pa3JIIl
AI{cIII4nnI4Hrr. llunerrr He coAepxar noBlopfforqraxcf, BorrpocoB krnw atailar.. Hanprarra
Teoperl{qecrni.t nonpoc 6r,Inera a3 pa3Ae.IIa 2 rranenaarr.rKa, BTopofi - Ms prpAena IrtH
AonxHa 6rrrr lrg pinAena crarrdKa.

Boupocrr rc sa.riry_q_qgmofi

PagAe.u 1. Crarrarca.
1. Arcl,Io,l,tbI crarI4KI4.
2. Cnoxenue clrcreMbl cXo.{.trIrJl4X,cf, cr4Jr. ,A.nanpruaqeoKoe ofrpeAeJreH}ze
VpanneHur paBHoBecnr cacreMbr cxo.qfirqraxclr cr.rJr.
3. Morraeur cprJrbr orHoclrrenr,Ho roqKkr.
4. Moueur cuJrbr orHocI,ITeJIbHo oor{.
5. llapa cul. Monaeur napbr cr4Jr.

6. llapa cran. CnoftcrBa nap.
7. fnannrrfi BeKTop ra rnannrrft Mo.MeHT cr,rcreMhr czn. Ana:rulaqecKoe ol
BeKTOpa Ir rJraBrloro MoMeHTa.
8. llpunegeuue crrnbl K TotIKe. Cnoxenue cr4Jr, [popr3BoJrbuo pacilonoxeHHb]rx B9. Teopel,raBapanroHaoMoMeHTerpanno4eficr:nyrolqe,ft.
10. Vpann,enral paBHoBecl{.a MexaHrrqecxoft crrcreMh.r noA reficr:Br4eM rn
CI,IJI.

11 Ypanneuvx paBHoBecl{s cldcreMlr lapannenrubx rlr{Jr, rrpor43BoJrbnof nnocroii12. I{enrp rsxecrr.lr reJra r.{ ero KoopAr{Harbr.
13. Cnoco6u olpeAeneHr4r KoopAr.rrrar rIeHTpoB T.,Dr(ecrr4.
14. TpeHrzecKorbxeHr4.s.
15. Tpenze KaqeHr,rs.

PagAe"u 2. KunelraruKa.
1. BemopHlrfi I{ KoopAllHarHrrft cnoco6nr s4allrs rBrirxeqr4f, roqrcz. (Jn
I'I ycKopeHl'If TorrKr.I [p]I BeKTopHoM rr KoopArlHatHoM crr()co6ax garaH14q nBr4xeHr,ur.2. Ecrecrnennrrft cloco6 satrlauus; ABr,rxeHr{fl TorrK}r. Onpe4e:reHLre cKopoorr{
TorIKLr rlpr4 ecre crB eHH oM cno c o 6 e ga4aflu g AB I4 xreHlz_s.
3. llocryuateJlbHoe ABHxteHrIe rndp4oro rena. Tpael6leplrrr, oKopocrr,r u ycKOpeH
IIpI{ [ocTyrIaTeJIbHOM ABI4XeHT,II.
4. BparrlarelrHoe ABlrlreHze rndp.uofo reJra BoKp)/f Herro.4BrDr{rrofi ocu. -3axo
yfnoBall cKopocTb I{ yrnoBoe ycKopeHllo rela. Berropbr yfJroBofi crcopocru u
rndp4oro rela.
5 Pacnpe4eleHr,re cKopocrefi n ycnopeHr,rft roqeK re,rra rpu
6. flnocrcle ABr,rxeHr.re rn€p4oro lena. 3aroH AB[xer{rdf,.

Bparfl;aTenbrroM 
i

Crcopocrra roqetn
cnomeHLrr cxopooretr.
7. Mruosr:Hgrrft qenTp cnopocreii u efo csoficrna. Crroco6rr HaxoxreH
MrHoBeHHoro iIeHTpa cnopocrefi .

8 vcrcopeHzx roqeK Tena [pI4 IITOCTKOM ABrDKeHr4tr. (Dopuyna croxeHr{Jr ycKopeH
9. Mrnonr:Hnrrfi qeHrp ycr<opeHzft a ero cnoficrna.
10' cnoxnrle ABr.rl*eHr4e roqKr,r. Teopenaa cno)KeHr{r crcopocrefi.
1 1. cnoxnoe ABlrlKeHr,re roqK'r. Teopeua cJro)Ke'r4r yor<openufi.
12. Ycrcopeune Kopuoluca

paBHc)

;I
*f"
,H1n,

ellrs,

vlyJIA

3Hft



Par4el3" nuHanrlrrca.
1. Arcraou.sr ArdHnMHKr.r.
2. .{ne sa4a-rz ALrHaMr4Kl
3. Teopenra o rBr4x(eHr,rr4
4. Pa6ora crrJrbr Ha KoHe
5. Pa6ora cnJrhr rflxecrr
6. Pa6ora or{Jrbr, rrpr4Jro)
7. KuHerzrrecKafl snepr.
sHepflrr rrepAor<l TeJra rrplr tr8. Teopenra o6 zsn,reHeHr
9. IorenqlranbHturegepl
10. flpuuqun [anau6epa
I 1. Merol Kr4neTocraruK
9acrnrre cfiyr{au rrpr.rBeAeur{t
12. BogrraoxunrerepeMern
13. llpunqurr Bo3MoxHbrx
14. O6o6rqenHbreKoop.qra
15. Vpannenze paBHoBe
Ycrofiqunocrb paBuoBeczfl K(

16. YpanueuuxJlarpaHxa

Teuarzxa 14 nlpr{Mepbr Anj

[u$S eperulr{aJrbHbre ypaBHeurl_fl AB[xeurls Marepr{anb
a Mareplranr,uofi r:o.rxz.
IIeHTpa Macc MexanIlqecroft cl{creMbr r4 cJIe,rIcrBr.L H3 T

rruoM ilepeMerrleHr,rlr. SneuenralrHax pa6ora cr4Jrr,r.
r, pa6ora cr4Jrbr ylpyrocrr4.
cennofr K Bp:ilqarcueMycr rBep.rroMy reny, pa6ora rrapBr
r.fl Malepvaurnoff ToqKlE tl ],[e)(aH[n]tecrcofi cncreuu. ,

) a3IHrIHbfx B,LII.aI',{BIIXeHIIf, .

ILr KuHeTHq€,CKOft 3He pfIII4 MeXaHI,IqeCr<oft cracreurr.
rl{fl Marepr{anruofr ToqKr,I I4 MexilHrrqecrofi cr{creMbl.
fnannrrfi Br3KTop u rnannrrfi MOMeHT crrrn rlHeprlnzrr.

a 14 ypaBHeHrrs. AlIHaNrr4qecKo fo paBHoBeCII.'r MexaHr4qec
rcr.In rrHeprluvIJpv pasnvqHbrx BHAaX ABr4XeHlI_f TBep,{o
,eur,r.s. BoglaoxHas pa6ora cr4Jrbr. Vcnonrae ra,4eru]bHocru
nepev:erqerulfi.

Harbr. O6o6uenHbre ar,rJrbr.

avr.fl. naexaHa.recKofi cllcre)Mr,I
)HoepBarlrBnoft cucrerrarr.
Broporo po,qa.

r 3aqeTa c oueHKoii

n ododureHurrx

IIK}I.

br.

aqecKa

rcf,eMbl

i
AHATAX

JI

H

n

1

I

)

Pasaefl
AI{CUUIUIITHbI T'eua ilpunaep 3aAarrrr

L Crarura

l. Cocrannenne
ypanHenufi

paBHoBeCr{rr AJrt
nporasaonrHofi

r[rocKoii cr{creMbr c?ur
(pannorecue cr{creMbr

2-x ren)

/lano:F:8 kH, M:50 kH.nr, q:3 kIVM, AC:BA-:fiL, AB-E:T;;
Onpe4e.nzrr peaKqr{u B rorrKax A, C nycwflre r crep>xne [O.

I, 0

2. Cocrannenue
yparHerurfi

paBHOBeCLIrI An,I
npoz:nonlnoI

npocrpancrneHHofi
CI4CTEMbI CI{JI

,{auo : AN:A B:A C:CE:a, M:2It. a, I, - sec Kax,uofi luzrrr.
Onpe4enurr pearqm,r cn.ssefi B ToqKux A r,r B, a TaK ycr{rri{e B crepx t(

-/
t

r-
f

2.
Kunerr,rarma

3. Knueuarr.rxa
IJIOCKOIO ABIIDKOHLITI

rB6pAoro rera

,{auo: Ymona,f, cKopocrb cD u yrroBoe ycKopeHLre e rpuromnna OA
AB:r, a:90o.

HOI R

HATAX



onpe4erunr, Anx yrasa"oorrl Ha pLrcyHKe nooo*or"lnd*
ycKopeHr4f,

4. Cnoxnoe ABr.DlKeHtre

TOIIKI4

,{axo: xra4p arHafl. ntracrr4Hra Bl,aqae,rc{ BoKpyr Beprr,rxarrb
ypaBHerufio
g: 0,5n't2 (pa4). B4onr npope:ln DB, nueroqeft Soprwy 4y
PaAuycotvr

R:4 Jt cM, ABrnrerc.rr roqKa M. no :arorry DM:S:I O t ri
BpeMeHra t:lc onpe,4elurr a6co"rrouryro cKopocrr lr a6cornc,
ro.rxra M.

,{ano: rpy3br B u [, Becolv{ F z e,coorBercrBeHHo, cBr3aHhI Mex.D/ co6ofi
leperuuyrof .repes

HOBJTeH Ha Beprxl;IHe
eIpI{tIeCKLIe pa3Mepbr

Onpe4erulr ropr43oHTirJrbHoe n:epeMerueHlre
rrpu3Mbr rro rna4xofi lopiasonrzurrnofi
rurocrocrr{ npr4 orrycraHupr tpy3a B ua nrrco.ry
h.

)v corJrac

rKpyxHoc

Ha naolre

iYCKODEII

3.,{rnarrrrra

5. Teopeua o
4nrz:KeHVVt rIeHTpa

uacc uexarmqecxoft
CI{CTEMbI

8. 'Ieopeua o6
Iz3MeHeHLIU

KIlIHeTrlFrecKofi eHepruu
rnexaHrlsecroI

0t4cTeMbI

Bbrcorbr ero noAteua h.



9. flprzrrr1un

lanaw6epa

,{ano: urilp rvraccofi Mr u pa16ynoM r cKaTl;rBae!
ptnoHTy rrJrooKocTr
ep)irrocTrl, KOTOptur

)a r\facc uapa. u,qaB

'c.a 6e: npoc.K:a

I qp143M.br., yrl.f
lrM,eeT Rbncl)'II
rreHrre npur3Ml,I

l>

tI

r
q

li

tbtBaHUA l
)BJreIrHof r

nucrynA.

o

a

10. flplcrr1rrn
ItO3MOXIIbIX

nepeuerqenr,rft

IIOJIO}KEI[I4I

1 1. Vpaenexza
Jlarpanxa II po4a.

HaKJroHrrJ.ro rrJrocrocrb c yilroM B parenf. Cquralr KoJreco A ,ar*rooIlr,r
oAHopoAHht:M ALrcKoM, a Maccy lapadaua
B paBlrorraepHo pacnpeAeleusoji no ero
oooAy.
Onpe4elzrn 4uQ$epeHu;rzrurbHoe
ypaBHeHr,re ABltrneHrlrr lrexanz.rr:crofi

a

[.1

)

ra B secoM
x4r co6ofi
.apa cr4rr c
IJIOCKOCTI{,

r|$Hqr.reur

lY\ >rA(
I '4'\tca A.

3naH;
Lr3yqeHr4s

loJronteHl4e
LITOIAM OCI

llepna-r coc
cpeAcTBaMr
(peftruHr-r<r
COCTABJUIIOI

3axpe
y.re6Hofi pa
KOHTpoJrbHr

nperroAaBaT

ayAlrTopHbD

Ilponar
B CJreAyrorqr

vu*.tr[ vr ylrsrlru|' tlu lt.l,(}.faN{ ocBoe]

)xyror{r{bre pefi Tr.rHf -KOHTponu rro TpeM ocHoBHtbrMr pa3Aeni
re cpoKr.r IIo HeAeJUTM yqe6Horo ceMecTpa:

iVJIBT

FIC

are

t
L

u

)l

B

I

ti

)

TEJIbHOIO

n Bnl-V
]HTOM IIO
Jr{roque.
)rqHMI,rct
TaIIIItMIiI
. Bropar

] Br{AaM

r:e opor0r
reAytqeM

0 .D;eficTByrorrlr4M
5rnn rra6paHa crJ
flroqaeT ABe co0T
)cTrrr cTyAeIrTa r4M

))KyToqHbrMrI al"r
re 6onee 60 6an;rc
),ft IIIKaIIe,
dbrx cryAer{ToNr
u4e B ycTaHoBJreH

rrfi, oltpeleJr.5rer0,
oM r43 nepBbrx B

IM AI{CIII4IIN.LIHbI I]

HauNrenosaHr,re pa3rena l\b oefr'rurrr I{.lrrrh^ He4enz ceMecrrDCrarrar<a rerzTr4Hlr-KoHrpolr J\b 1 5-5 nen,o;rs
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