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1. UEJIH OCBOEHI4fl IUCUITIIJIITHbI
Ue.rtsN,rr,r ocBoel]Ilt AI4cIII4nnznr,r <Teopeu4qecrat MexaHI'IK ) .sBrtlorct:
- o6yuenue ctryAeHToB o6rqr'rrra saKoHal'I MexaHI4rIeCKOrO ABIr)KeHI{i4 n:puuo4eftcrnu.l

MaTepI{aJrbHbIx TeJI;

- if opuraponanire na ,{aHnofi ourose
MoAeJrr4 rlpu reope1sqecKoM I'IccJIeAoBaIru[

yrrrenraft paspaoarblBarb

ABI,IXOIII4{ MaT9pIIaJII'HLIX TeJI EXAHI{IIECK I'IX

ypoBHro 3Hallllfr
CI4CTEM;

- $opuraponan$e cnoco6Hocru [pgAcraBJrtrb aaeKBarHylo coBpeM

HafrHylo KaprlrHy MI{pa Ha ocHoBe 3Halrn.u ocHoBHbIX 3aKoHoB MexaHI{

sgazl,ro.qeft ctsns Marpp[arrHt'Ix ren,

2. MIICTO II4CIIIIIJIIIHI,I B CTPYKTYPE OIIOI

TaKr{e 06

Auc.t\unur,:.a f Teoperl4-recxat MexaHI'IKa) orHocl4Tct K oot3al
napuarznnoft uacru fitror<a 1 yve6uoro IIJIaHa noAroroBrfl 6aranaBpoB no

<Hauorexno:roruu r-{ r,ttnrpoctlcreMHat rexHl'Io)a. ona o6ecneqnnaer

nepBlrx, nrex4y suszrcoft r.r uarelraruroft, npr'rrraenxr MateuaruqecKuli an n

u3freHulo $r.rsnuecxf'tx frBlrenrri4' Bo-BTopbrx, MelrAy ecrecrBeHHoHafrIibIMII,

}T CIIEUNAIbHEIMII .qH9IIIINJII{HAMI{.

noH.uTus It ocHo ifr.r:uvecrue xvrreuut); unlpopuarrarn (vucneuut,re

rI{HefrH6rx nzx rE 4urf if epeHl{IraJIbHbD( yparueuuft c

BI'IqIICJII{TeIbHbIX rpaMM Ha 3BM), Ha Marepl4ane reoper rrecroft lvrg)

Ire ArrcqrrrlJrliubl, KaK (IIpI.IKJTaAHUI MexasI'IKO). CIoAa

c me6onanusl4u @fOC BO 28.03.01

ABI]X(EHII'I

AI4CUI]NNTITIAM

2 8.03.01
CB'3L, BO-

K ON?IOAHIIIO I4

tqeTexHI{qecKI4M14

AIICL(UIIIIIHA,
AIICqUIIJIPIHbI

TIOJIO)KOHIl,IMI4

AJI6HOE I4

yHAaMeH'raJILI{bIe

MeToALI pelllgHlt{
cTal-IAapTIILD<

6a:zpym'rcx
OTHECTIT I]

TaKV e C[eqI{aJII'HbIe nar< <Mexalrzra Hauocl{creM u rpu6ono r.r Ap., npeAMe'roM

KOTOpbTX CJIyXaT

MexaHl{qecKu x cu
Teoperu.rec

4r,r pacvd'ra, aHaillr3a, fipoeKTl{poBarlut u BAHUI,I TZNOB61X

MexaHrKa s norHofi Mepe oplreHTllpoBaHa Ha Marrrr{HooTpoeH}rt,

fAe 3aKoHbI ecxofi vexanuKu onlzcblBanr MexaHHqecKI4e C BLI0OKOI4

TOIIHOCTLIO. \42 teoperuqecroft Mexar{vKI.I AaeT IIeJIbHoe o

oytqHocrrr npo6neM coBpeMeHHbIX TeXHI4KI'I I'I TeliH ofl{fi,oOpMI4pYer

cr.rcreMy ipyn4au snanufi, [o3BoJrtloq]'rc 6y4yrqeuy on HaylrHo

aHaJrr,r3ripoBaTb [po6reM6r B ero npo(beccfioHanbHoil ooTr,r It ycneIIIHo

pe raTr, HaTIHO-TeXHI4r{eCKI,Io 3aAaqLI, CaMocrotreJlbHo I4oII coBpoMeHrIbIe

o6pa3oBarerr,H6Ie 14 OHHbIE TEXHOJIOTfiN.

3nanue B r.r MeroAoB Teoperl,I.IgcKofr MexaI{I4KI'I er pa3Br4THIO y

o6yqaroulr4xcr crr Hl{ogrr.r u cuoco6uocrr.r K caMoopraxl{3aL\vfi Ll oo6pa:onauzro, n

rBopqecKoMy BBrpaoorKe c[creMHoro noaxoAa K I4CCJIeAyeM],IM tB-[eHnsM" vMeHu'I

CAMOCTOflTEJIBHO IZ IICCJIo,UOBATb MATEMATIIqECKI4E M aeIH pa3Jlltqrlbrx

MEXAHZqECKIZX B XOAe rrpooeccr4oHajrbHoii AetreJILHocrIr.
3. KO OE}'IIAIOruETOC.fl " OOPMIIPYEMbIE PE3YJIII'TATE

OCBOEHI4fl NI{
B pe:ylsra're Av cqurrt4H6r r{acrr.IrlHo (p opMup}roTc.f, e KoMneTeHIIV la:

3HaEr4ii EarrHylo- cuoco6s npo,4cTaBirtTb aAeKBaTHoMy COBpeMeHHOMy

KaprnHy Mnpa Ha 3HAHI,I{ OCHOBHLIX IIOJIO)KEHUE, 3AKOHOB II METO,qOB rrayK

u uarelrarurcu (O
I' MiIAKPOO.ACTEMHAJI

rexHr{Ka (yporeur 6a.na,rarpzara) u yve6noro [JIarIa B p$yJlrTare
o6yqaroqufics A H AeMOHCrpI4pOBarb CJIoAyIOUIUe pe3yJlr,Tarbr

3narr,:
- o6rque
Yuerr,:

MEXAHIITIECKOIO .IIBIiXEHI4' N B3AI{MOAEiICTBII'

AI,ICUI,ITIJI!IH!,I



TCODETIIIECKOM

- IIA OCHOBE 3AKOTTOB pa3pa6aTblBaTb

ABI{XEHI,III MATCPIIAJIEIIED( TEJI I'I

Kaprnny Mtrpa Ha

rrpeAcTaBJrtrTE aAeKBarrryro ooBpeMefiIroMy ypoBlrlP

| 3Earrur ocHoBHbD( 3aKOITOB MexaHrrrlecKoro '@uxerrl4t
MaTepr,IaJrbHlD( TeJr.

MOAenI{ upu



4. CTPYKT}?A II CONEPXAHI,IE,IIU
O6qa.r rpy,qodu6oorb AI{cqI4rIJII.{HrI cocraBJrter 4 gaqdtnrxear'urr'rqrr,

4.1. Cr$yltrypa AucqtrnJruubr rlo pa3AeJraM u nnqanr yve6uoft

iet\u ceuecmpa) 
"

Qopua
npoueNytouuoi
arrgwaqwu (no

ce.^tecmpaM)

Bngu yve6nofi pa6orl'I, BKltxlqa.n
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cryrer{roB r.r rpyAodMKocrb (B
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4,2. Cogepxanue pa3AeJroB AxcqlllrJrrrlrbr

Nc
nln

T
l.l

1.2
1.3

t.4

1.5

1.6

CoAepxaHne pa3Aera

@B*'s Mexa'uqecKnx cncreM noa AeftcrBlreM crrJl'

Xapanrepucrraxa rhgar reoperuvecrofi rraexa}tr o{, ocEoBISIe Olpe,qeJIeHI.I{ u IIoIltTI{t. ,A.Kcdo}'GI claTI',IKI',I.

Crxsu r,r peaxqnr,r cBi3eft. CroxeHlae cIicreMLI cxoa-rllllll(c{ cI4JI.

AHanrrusecKoe o+peaeneHr.re paaHoaeftcrryoruefi. Ypanneru,rx paruonecut clIcTeMLI CXO,{.{EId(Cfi CI{JI.

MoMem cu,n;r oTrloctrreJrr,r{o ToqKr.r. MoMeHr cr4l6r orHocIlTeJIbHo oc}l. Ilapa cI'uI Mouerff napu. Cnoficma

nap.
inasr*rfi aerrop li. raBHsrit MoMeHT cr,rcreM'I cItJI. flp'raeaenr'e culrr rc roure. Cno:renr.ie cuJr npouanonrno

p*"ono*a"oo u 
"pocrparcme, 

Teopeua Bapl'filbolla o MoMerrre paanoaeicrryroqeft' ypuiPHefot paBlroBecr4l

tuexaariqeCnOfi CrAC"gtX nOA AefiCTBI-IeM npoUSlOlr,nOi CucreMI'I Cl I, CI{CTeMbI IIapaIIJIeIEH6IX OI4JI, ImOcKofr

c[cTeM b] c]lJI.
cJ1oxeHfie naparlprbHhrx crrJr, rIeHTp napatrJrer6Hbrx cltjl. Ilenrp rrxecru re:ra lI ero KoopanllaTbl. c[Oco6n

onpeAeneHlrt Koopairuar uenrpa rrxecru. PacnpeaereHlsre cItJDr'

Tpenrax cnonrxer{u. TpeIIle KaqeHu[. PaBrroBec]Ie reJr ilprr Harr{q}M Tp 

--
)

2.1
2.2

2.4

3.1

3.2

J.J

3.4

J.t

3.6

I4ccJenoBar re MexaHllqecKoro ABllll(enun re,r 6er yuera nx Macc Ir aeficrBymull Ha HrIX CrIJI'

Cnoco6rr ga,4ar ,rs ,rymmeunr rourlr, Cnopocrb rosRI'I ycKopeHr'ie roqKfi'

[ocrynarerBHos aB]ilxeHlre rBepaoro reJla. TpaeKTopI' L cKopocrH r{ yoKopeHr4t rogeK Tera npu

no"rynur"nuoo" g"txeHurr. BpaqarerLHoe ,ryuxeHrre rBepaoro TeIa. yHIOBaf, CKOpoCTE II )TJIOBOe yCKopeHI',Ie

t"ou. Pu"trp",q"o"t-9 c(opocrefi 
'r 

ycKopeHlrft ToqeK Tena [pI'I BpaIIIarenbHoM ,nBl{)KeH]'Ix'

3aroH njlocKoro ABr4xeHr,rr IBepaoto reoa. cropocru ToqeK TeJIa. MrHoseHlslft ueETp o4opooTeii u ero

caoficrra. Ycnopeuix roqne rela. MrnogeruGlfi qertp yoKopemd

3aAa.{a croxHoro ,@gxeHr4rl TocKI'I A6oomorHoe, orHocnreJllHoe r{ repeHocHoe 'Fta.xeHlr{ A6coffornatl

oKopocrb roqKLI. leopeua oroNenux cKopocrefi. A6co:lornoe ycKopeHl.Ie rovrr'r' Teopelrap o oroxeHrr.fl

r/^'^hAUuit V.r^^auus ]ar|nun fl 
'rca

I,Icc.neaonanne A{H)ReHus MexaH[tr€cnl.lx cucreM noa aeicrBu€M crlr'
Ancuouu ,u.ruaMhxu. ,I[re sagarra aI'rIraMHKI'I Marepr'Ia:IbHoft munu ft'tQQepeuwt

ABrDfier .rr MaTepua4sHoi Toql(x.

Mexarrr.rqecxar ci{oroMa. OoHoBIsIe onpeAeJlenr{.f, n xapaKTepI'IcrIrKI{ Teopeua o 'rpn
MexaH[secKofi cI4crPM]r.

3ueprrax uexanufecxoft cucreMbr. Pa6ora cwrr. [oreHr+{a'nrnax sneprrlr' Kuueruvecrz

o6 nruenegm KrHe[lfYecKofi SHepr[I'I MexaHItcecKofi cl4creMH'

Ilpl+uuan Aaaarradepa.. fnannutr aerrop u ulaBrslft MoMeHT ou:I rurepqm Meroa Kl'rHeroc

a""iuxqec*oro palHcnecra-n uexaur'rqecrofi cucrevn Vacrnrte cJryqarr npl{Beaerrut

Da3JM.II$tx Br4lax ,Suxellrrt rBep,4oro reJla. .

' Bo"to*r*" ,r"pelr{erqeHr{q. Knaccu$margr cmsefi Bo3MoxIrM paoora cI' rbl ycnoBl'Ie

llpr4Jrurn eo:I{oNt4lx nepeMeEelflrt.
b6o6qent*Ie rdop,rpnaru. o6o6qenln're crlrn Vparxerux paBHoBecI'Is MexaH[

o6o6m€nr*,rx *oooht*,ur*. Vcrofiqmocrr paBHoBecllt xouceprarmnoft crncreMlr' yl
Broporo poAa.

aJrbllble )4raBEeHI.tJI

KeHfir{ rleH'q)a Maco

n srgprrar. l'eopeua

TaTrirE H )?ABHeHr4t
cr,r[ ITHepIII4I{ nprl

rleqnBl{oc ru cBmr1

qecKofr cl,l0reMbl ]E

)aBHerut JlarpalDKa

4,3. Ilepeuenr reM nparcTl{qecrclrx 3auflTfift
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OEPA3OBATEJI bHbI E TEXHOJIOIIII4

BHeayAnropHoft TeKFtreii czuocrotreJrbtoft pa6oroft '
IlDr4Nrensrcrc.f, KaK aKTr.rBHbre, TaK rr r{HTepaKTvBHbIe (fOprun npone4eKnl 31]JfrTni'.

1. Mynrrnrr,teAlrfinure rexnonorr'rl4 rrpuMeHtrorct nplr 'rrenura nercqr'rfi'

2. OnepeNarorqar caMocTo[TeJIbHaJI pa6oTa cTyAeHToB IIpI4 IIo,qroToBKe K ay.4Il]opHBIM

r.rsld o6eCUewrndeT MI,IHI{MaJIbHbIfi }poBeHb OCBoeHlIt AI{CqlInJIlIHbI 3a 54 ayAUTOpHl'tX qaCA,
3aHSTU'M

CTYNEHTOB

Teryrqufi
AncqunnlrHbr

lpe4ycMorpeHtsrx yte6nuu.
3. MeroA MexAncqr,rnrfiHapnofo o6y{eHr,rr peaJrrsyeTct Ha trerr ryx, flparrl'Iqecrltx

3aHSTI.UX, [pI4 BbI[OJrHeHr{r{ I,IH.qr{BIlAyaJrLHbIX TeCTOBBIX II KOHTpOJIbHbIX SaAaIIIrfi' I.Ae AJLf,

ycfielrrHoro ycBoe[IIIt MaTepr4ajla ].I pemeHl{t nocTaBJIeHHbIX aaga.r neo6xo4I'IMO KpONIe

reoperr,r.recr<ofi r,,rexa4uxr,r I{CIIOJIE3OBaTb 3HaHI.It o[peAeIeHHbIX pa3AeJIoB Sr'rsrarr'r, MaToI\4{ITI'IKIi 14

unSopltanlxu.
4. Ie*q"" r,r nparTlrqecKlre 3ausrr'r.{ rto reoperl'Irlecnoft lrexaurre rpaguql{oHrto

co[poBo)KIaloTcs 6olrrnr.IM KoJrr{qecTBoM npr,rMepoB rrp[KJTaAHEX gala'I. Tunonat MeToAIIRa ?IX

pemeHr,rr qpeAycMaTprlBaeT anaJtur3 fi pa_s6op na ocroBe HaKoIIJIeHHOTo oIIbITa KOIIKpeTHrIX

ir,rryaqui, KoTopbre B npo$eccprolraJrr,noft Ae.f,reJ*Hocru o6yrarorqraxcs MoryT noTpe6oBaTl

lpr4H{TI4s allarorlrfibrx pe eHl.rft.

5. MeroA r4HtqrlBrrAyuurbHoro o6yrenr,rr IIpuMeESeTCt Ha IIJIaHOBbIX eXeHe,4eJI6H6IX

KOr{Cyn6TarIrdXx, npfi BaIIII{T9 I,IHII4BIIAya;I6HbI1 A6MaIIIHI41 3aAAHI'Ifi n peXr'rIrae CO6eC.eAoBaH1It'

6.OIIEHOIIHbI]ECPEACTBAAjIflTEKyIqEToKOHTPOJISyCIEBAEIIIOCTtrI'
nponin-lFv-ioqEoiL nrrhcTAql,It4Iro l4TofAM ocBoEHH.fl AtICulIrlJII'IHbI llr

r.qrnno_nnnro.lhrrEcKoE OEECnETIEHIIE CAMOCTO.flTEJIbITOI4 PAEOT]til

@opuofi 
_ 

Teqlqero KoHTpoJrt ycrleBaeMocJrr

PasAer 1.

1.1. (

fiBrflercs, PefiTnHr- Moxcer:

[poBoALITcs B (popllrd ycrnoro onpoca I4 TecrI'IpoBaHI4t rra rpaKTI'IqecKI4x

npr{ 3arqrrre IruAr,rnradyanruru< AoMaTIIHI'IX 3a,qaHraft (LI,{3) ua roucylbrarrusx'

Koamponwnte eonpocbt u sonpocbt dnn canoxoampo'ta

9ro nDnaerc.n npeAMeroM lr3yqeullt reoperuqecKoft Ivrexanlrrua?

KaKoe Agrrx(etlue Ha3llBaerct Mexaxfiqecru'IM ABI4x(eHrIeM /

r{ro nhsrrsaerc.f, lrar:epraanruofi rouroft?
LlTo Ha3llBaerct a6cornorHo ru6p4rn'r T enou?

9ro nagusaercs Iuexannqecrcoft cucrenaofi?

9ro nh-:nmaercs crlcreri'rofi orc'rdra?
9ro ui1-raer:ca n pa3AeJIe <C'rarr'rru?"1 l u l4py "ri19 r u)I It P<rtAUJrv \\ v r

9ro nor rltaerc.f, rIoA cocrotHfieM paBHoBecr{t Marepllarnuoro rdna i cra'rure?

co6e0gl{onanas

1.

2.
3.
4.
5.

6.

7.
8.

9.

10.

rlorrqrrtt rl olpeAeJrer rq. Arcuourr crarrrnlr'



11. KarcOe gOqrOrnr,re paBHOBeCI,It MaTepIttlJIbHOrO TeJIa nagUsaerCr a6COJIIOT1I6IM, KaKOe

OTHOCI{TEJIbHb]M?

12. r{to naCuuaercs cl,Irofi?
13. r{euxapaxreplt:yerclcr,tla?
14. Kanoe ryIarepraaluroe reJro Ha3blBaercs cso6oAurna, Karoe HecBo6o.uHbIM?

i 5. Karcue <iucreurr clrJr Ha3blBtlIorcf, grsIlsareHtul'n\'ru?

16, Karcag riucr:ena oI{JI 3KBItBauIeHrHa EyJIIo'/

17 , Kaxas dlar.a Ha36lnaerc.r panuogeftctnyroqeft?
18. Karlre granrr nagbrBalorct BHe HltMn, (aKlre BHyrpennuur'r?

19. llsN,Ieutrc.t JII,I cocrotHle cro6o4noro rBepAoro reJla ecJrlt

raxofi'ru6o ero roqxd nepenecru n mo6yo 4pyryro roury relal
20. C$oplraynapyftreaxcl{oMblcrarI'IKI'{'
21. llro na3rrnaercs cesgrro?
22. flepeur,rcrute ocHoBHbJe rl'Inbl cBq3efi.

23. lIT o nabuBaercs peaxq[efi csssu?
24. Kax nappannrrcTct peaKqI4I'I ocHoBI{6D< TI'IrIoB cnssefi?

25. Karcouj npaanrry noAql{Hf,erct I{alpaBneHl4e pearqllrr cB.f,3lr B o6rqeu cly'rae?

26. Karve cz;ru Ha3blBtllorcs aKtH sFl EruE?

1.2, Cucrerua cxoatqrlxcfl crrJr

konmponuaue Bonpocbt u eonpocu dnn ca ronoHmponfl

geuy paana npoeKIIHt BeKTopa ct'rlu ua ocr?
Korga npoerqar BeKTopa cplnbl Ha ocb paBHa nylro?
gellry parHdnpoeKql4s BeKTOpa crallbr na n:rocr<ocrr,?

Korna npoe{qr.rx BeKropa cI,IJIr,r Ha rlJrocrocrb paBna HyJro /

cr,IJry npr{JroxeHl{}To

1.

2..

3.
4.

6.

lrwyo. wrlrDr rs uJrwrwvru y*lue ltJ,rrv .

MeroA AsoftHoro rrpoeKTllpoBaxvr ner<topa cunrr ua ocr?

r.rrraerot neo6xoAI{MBIe Ir AOCTaTOqHEIe ypaBHeHI'It paBHOBeOU.f,

unofi cucreusr cxo,u.fiqlrxct cur, nnocroi cucreurr cxoAhrquxcs clar?

Tecmoeue eadaaug

Ilpuuep

.ftrcuunnuna: <T MCXAII}IKA).

Pa.:,qen 1 <Crarzra>.
Tecr CH1.
Teua: <flpoexqus
Bapuanr 3 0.

.Ilarro: clrra F pfcnonoNena s oAuoft rEs rpareft
nprMoyroJlrlroro napaJ.rere ufieAa. Mo4ylr cfirbr F u
yrojl d cJreAyeT crr4TaT6 IBBeCTHEIMI'I'

Bonpoc: <Ha rarcyro iEs ocefi X,Y, Z ra:ru u npoerqfit aullbt

F uafiaena nparunrgo?>

B qeM

Kaxofi
npocrpaH

BaDraanrrr orseron: .

ua ocr X:
,4.' F*: - P tltt o

saou'Z'.
C: F,: F sin o

cuJlbr Ha ocb).

na ocr Y:
B: Fy: F cos o
Ha oc6 u:
D: F,= O

Ilplruep recrrl C.HS



.Ilucuunnnna: <TeoperrlrrecKar MexaHI{Ka),
Pag,uer 1 <Crarrara>.
Tecr CH 5.

Terr.ra: <flpoerqr.tx aplcropa cEJrbr Ha nJrocKocrB rr Ea ocb.

,{rofi noe npoerruponpune>.
Bapuanr 30.

.Ilano: cr,rna F nanpaueua BAoJrb MaxoHaJrI,I nptMoyroJrbHoro
napaJrreJrenuleAa.
Mo4y:rr cpfirbr F, yulu a n p cJleAyer crMTarE Ir3BecrHbrMrl.

Boupoc: <t{evy panH4 npoeKrILI{ cIaJIbl F sa ocr u ?>

Bapuanrrr orseron:

A: Fu=-Fsinasinfr

B: Fu=FsinacosF

1.3.

\

\

Teopug MroMerrroB. Teopur nap.

Tecmooue zadaaun

Ilpunep recra CH2

.Ilucuurnuna: <Teopetnuecrar Mexar{r,rKa).

Pas4en 1 <Crarura>.
Tecr CH2.
Teua: <Moiraenr curbl oTHocIITeJIbHo roqKI'I))'

Bapuarrr 30.

.I[auo: uo4ynr curr',t I' , yror o, reoMerptqecKl'Ie pa3Mep6l

nprMoyroJrbHr{Ka ,{BCO u rpeyroJlbulrKa CDO cle4yer
cqulatr ragnectgrmnl
Bonooc: <Orsocurenisuo rarofi r,rg roqer A,B,C unu D norrtenr

Tecr CH3.
Tertra: <Teopeua Bapt-rnrona o MoMeHTe

paBHoAeiicrBylorqefi )1.

Bapraanr 30.

.Ilarro: Irro,4yrn cuntr iF , yroJr o, pa3Meprr a, b, c.

Boupoc: <r{euy paneu anre6paravecrnfi ltovest ct'tlst F

ornocr{TeJlbHo ro.mu A?>

C:Fu=FcosasinF

D: Fu=-FcosacosF

(

BaoaaHtgI otneros:



B:

M n(F) = -P6tivd + F(c - a)cosct

M o1Fl = -Pssind + F(a + b)cosa

C MA(F)=F

o: M u(F) = -F(c - a)sin a + Fbcos a

1.4. Ilpourpomnan crrcreMa cltJr.

Koamponuaue eonpocbt u sonpoc ' onn awoKowmponn

1. Kaxofi BI4A uMelor ypaBHeHI{lI paBnoBecut .uJIt
npocrpancrBennoft crf crelrarr napa,lne:rnrx cun?

2. gervy paseu ruoMeHT cIrJrbI oruocutelsso ocu?

npor,rsnomnoi cncroMbl clIJI,

upu BErq9{creHLI[3. Kaxoft fiocfieAoBarerbnocu,r Aeficrnuft cJreAyer rlplrAepr(lrBarrct
MO-NiIeHTEI CIIJIbI OrsOCUrensHO OCU?

4. KorAa uorreriT cIrJIrI orHocl4TeJllno ocu palen nymo?
5. gevy paren uoMeHT napbl cnn ornocn'rellno ocu?

6. Karc uanparleH BeKrop uoveHra naput?

Tecmoe e sadawun

7. KorAa lrouenr [ap6r oruocuTeJlrno ocr'r pa.nen nylrro?

8. KaXas 3aBr4C[,IMocTb cyrqeCTByeT Me)I{,Ay MOMeHTOM SI4JII'I 6TH9CI,IT9JI6I{O OcIl I{ MoMeItT

cr4Jrbr orHocI,ITeJIrno {rpor,rsrolrnoft ro'mu na srofi ocn?

9. Kar nanpaanpn BeKTop MoMeHTa c{JIBI orHocl4TeJlrno roqxr'r?

10. B.reu otlruq"* ao*no.o BeKTopa npor.r3Bonsuoft cucreusr cr,rn or pasno.4eicrsFonlefi?

11. llevy paBeir roaorr,reHr pa.auo4eitcrny'rorqeii npoueaonr'Hoft cr4cteN{H oHJI oTIIocaTeJIbIto

ocr.r?

Ilpunrep recra CH4

.Ilucqunnnna: <TeopQruuecrcar IvrexaHI{K ).

Pa-:.uen 1 <Crarura>.
Tecr CH 4.

Telra: <Molaenr crEl4r ornocurernuo ocrl).
Bapuanr 30.

.Ilauo: uoAym czlrrr F , yror o, reoMerpl4qec(ue pa3Mepbl a' D, c

nprMoyroJrbHoro

Bonooc: <9euy MoMeHT cIrJIbr F" onrocrarelruo ocu y?>

B aDr.ranrr,r oT seron:

My(F) = F(dsi(dsrna + ccosa) My(F) - - Fasina

Uy(P)= FccosaMy(F) = 0

Ilpunep recr{ CH6

.Ihncuznnuna: <Teopprn'recraa IraexarrllKa)'

Pasrer 1 <Crar:urca>.

C:

D:

A:

B:

+(c-a)2



Tecr CH 6.

Teua: <Molaenr flapbr cuJI oruocl{TeirbHo oclr).
Bapuanr 30.

,Ilano: napa czn paoionoxeHa B IrJrocKocrl{ ABC,{ rpeyromuofi
rrpr{3Mbr. Mo4ylr Mo}.{eHTa napt't M n yrolr d cJre,4yer cqlirarr
I'3BECTHbIMI{.

Bouooc: <9eN.ry paBed MoMeHT rlapbr cI{Jr orHocI4TeJIbHo ocu Z ?>>

Baouanlrt otseros:
A: M"=-Mcosa

M" =M
C:

B: M, =0 D: M"=Msina

1.5. Ilen'rp ruxecru.

I(onmpontnue eonpocbt u sonpocbt dnn conoxoumpotun

1 . lleuy pa3eH MoAyJrb paBHoAeftcrs)rclqeft ABlx rrapaJrJreJr6Hbrx clur, HarrpaBJreHH6rx B

oAHy cropoHy. B pa3H[,re croporu?
2. B ra4ofi ToqKe fipt oxeHa paBHoAefcTByrorqu AByx napaJIIeJIEHbD( oI4JI,

HanpaBJreHHbtx B oAHy c'ropoEy, B pa3HLre cTopoHbrT

3. 9ro nai:r,rBaercs IIeHTpoM napaJlJrelrnlx cr'u?
4. 9to HagrtBaetcg uenrpou rrxec'ru?
5. flo raroft $opuyne orrpe4eJlterce paauyc BeKrop ueHrpa trxecrr?
6. flo rcarquNr ([opuylav olpeAeJrJrroTcr AeKapToBbr Koop,4nHaT6r ]leHTpa T{xeclu'/
7. llo rakn'r @oprrry:rau ofipeAeJrtlorct AeKaproBEI KoopA[Harbl Ilerrrpa rrrecrr'r

o4nopoAHoro rela (oiitiirrt4 nnocrofi ipnrypu, nr'rnull)?
8. KaKIle hsBecrHBI Mero,qbr HaxolltAerrl'lfl qeuTpa rc)l(ecrlr'/
9. B qdM ?axrlo.Iaercr trero4 culruerprr?
10. B udrt iaxnro'raercx irlero4 pa-s6ueulu?

1 1. B q€\a balnuraerct MeroA orpllqareJlbrrbD( BecoB (o6drraon, nlouaaefi)?
12. Kax sf,crrepurrlenTailrlro ofipe,qeJlrlTr noJro)Kel{ue qeHTpa rtDKecrlr rr acrlru]sl

npousnonlnofi $optu {r?
13. fAe Hafo/1lIrcs qenTp r.rxecrlr rpeyronlnma?
14. f,4e na[o4IErcx qeuTp rtxecrl{ ,qyru orpyxuocrla /A, I Ae HaXOAETC' IIeIITp T')KSUIT4 Ayr'[ ullPyxrtluerl4 j

15. lAe nakoinl,rrcs qenTp rtxecrlr KpyroBoro cer<ropa?

16. Kar ofpe,qeaurr *o4you, HanpaBJreHr,re r4 rrraH,lro geitcrnn* p#nogeficrrl*orueft
cr{Jr, pacnpeAeJleHHbx no 3arouy fiptMoyrolrnntr4 Tpe]ToJrbHlIKa,

rena (opr'iirita. nnocrofi Qu.ypu" rttHlrrl)'.'
Kanr4e l,rsnecrHrr Mero,u6l HaxolltAenua uenrpa rrNecrl,l?

ChCTeMbI naOarTJIeJIbIfbIX CI'[JI' paul I peAeJrEHtrt'r'rr rru 54n(jrrJ I'PzlYrvJ

rpanequu?
17. 9T o ndsusaerc.f, I4HTeHcr4BIrocrbIo cl{creMbl pacqpeAendnnrrx cun[
1 8 . Karyr! pa:uepnocT' rrMeer r,rHTeHcr4BHocTb cl{creMr,I cu:r painpogeneH}Ibrx r.o

o6:rdlty, no n:rorqaA4 rurn no rlrElre?

1.6. Tpeuue.

$onmpontaue eonpocbt u Bonpocbt dJa clLllonoHmponn

i. Cra:ra tpe',nf, cKoJrbxeHlif, tBrserct arcrnnuoft cr'rnofi znu peaxuudfi cnx:u'i

2. B rar<$fi rrJrocKocTH pacrroJro)r(eHa, r4 B KaKyrO CTOpOHy HarrpaBlreHa cLUIa TpeHltlt

cr<onrxenras?
3. 3anucr,;t ml c[IJIa rpeul4t npu rronoe reJra or aKrusul'rx cur?

4. B rcandM Ananasoue 3axJtro'leH MoAyJrb or4Jlbr rpenrar npra noxoe rena?

5 . r{elry palna ne:rgql'rHa MaxcrrMtlJrrnofi cr'r:I6r rpenprt cKonbxeHHf ri

6, 3anucrlT rur MaRcIEM€trbHtls cnra 'rpe]Ju,I - cKoJrbxeHI'It or rlJroqa'q4

corrpr4Kacalorlrlxcs npBepxHocrefi npu npo'rnx paBHr'rx ycroBl4tx /

Nl
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Kaqto pzurraepuocm nlrreer ros$(fuquenr rpeuul cKorbxeHrlt /
Or ver$:anlrcur rcos(f(fltqueuT rpenz cKorb)Kenl4t /

Parael 2. Krlnetr:rrnra.

Kar ycfanaernrnaerct BeJIITTII{Ha nos(f QuqzeutatpeHl4t cKoJrbxelrl'rt /

Karofi gc'n Harulnaercl yrlom 'rpenua?

Kaxas Casucut\aocrb Mex,qy yflrou rpenra.r r'r ros(f $uqr'rentolrr tperuzt cKorL;ffeHI'It /
tlro raroe nonyc rpennr?
Kar rlopuyrmpyerct ycJloBrre paBHoBecI'It reJra Ha Irepoxonaroft rionepxnocru'/

flpu raxou ycnoBI,II,I Tero HarllrHaer ABI'IXeHIre IIo ffepoxoBaroft [oBepxHocrl4'/

KaKI,INali npn [aHaMI,I Moxno o6tscnurr coflporrilBJrerrfie xaqenr'rro?

ConpoTunrnenr.re KaqeHI4Io xapaKTepusyercr culoft ralu napofi?
t{evy paoeu MoMeHT conpornsreuug KaqeuuTo?

Karcyro paruepnoctr, rrnteer rcos(f (f rqr'ren'r rperuEr raqeu .f,?

Orqero gaBltcfi r ror$Ququenr rpenu-s Ka'reHH s?

Saranuq lr nonpocrr r pefirugr-Konrporlo ]lb2

KII1

.IlucurEnrr,rna: <Teopprutvecrax MexaH[Ko).

P aztrcr. 2 <Ktrnelrlarr4ra>.
Tecr KH 1.

Terraa: <Krnneuarr.rI<a rotIKI'D.
Baouanr 30.

' -*u auti"t,r" rro oKpyxgocrlr pa4rtyca R = 3 u

^ l. .z\
comacHo rarouy J =\1 +f-JM.

Bonpoc: <r{err,ry panrio ycKopeHlle W "toutu rpu t =1c?>

Baotlanrrt orgetos:

A: loll,/& nis vt&
c:,[13 wlc2 D: Ji ulc2

2.2. Ilpocreftnfitre ABurKeHus rnipAoro re.la.

2. 1. KuseuaruKa rorrxrr'

(onmponuaue eonpocbt u aonpocbl onn coJrtor{oHnqro'w

1. Karoe n3lrxeHlle Ha36rBaercs BparrIareJIr'H;IM ABI4xeHI'IeM TBepAoro reJra Borpyr

Tecmoewe sadaaun

uenoneraNHofi ocu?
2. Karoft sul hlaeer 3axoH BpalqareJlbnoro ABITxeHI{.f, TBepAoro reJlar

3. Kar< no salarrnouy 3ar(oHy BparqaTeJrbrroro ABIDKeI{t4t TeJra oqpeAoJrllTb BeJrr[qI'IHy rI

HarrpaBJreHlre ero yrrionoft crcopocrlr, )' roBoro ycrcopenr'rr?- 
4. Kar nanpaSltrb BeKrop yflronoft crcopocrr'r, yrnonoro ycropeurax?

5. Kax onpeagnurB HanpaBJreHI'Ie npar{enrzr rena?

6. Kax naftrz BeIErrrrHy cKopocTrr I4 HanpaBJreHI,Ie BeKTOpa cKopocTll npor:aolluofi rourr'r

Bpauaroqeroct rn6p4ot o T ena?



I(onmpontawe sonpocbt a sonpocb,oJa CA OkOHmpoJa

1. Kanoe aeukelrrae Ha3BlBaercfi BparrIareJIbHbIM ABItxeHneM TBepAoro reJra Bol(pyf

neno.usnxuofi ocu?
2. Karofi nua urkeelr 3aKoH BparqareJrr,Horo aBI'IxeHI{t rBepAoro rena?

3. Kax no gaAiurnorrry 3aKoHy BparlaTeJrbrroro ABrrxeHrrfi TeJIa O[pe,4eJII.tTb

Harq)alJreHr{e ero ymonofi cKopocrl'I, yrJroBoro ycxopenr'rr?

4. Kar uanpa-nnrr ner<top ymonoft cKopocrl4, yruonoro ycnopeunx?

5. Kar onpe4erurrr' HarIpaBreHI'Ie npaqenr'rr rela?
6. Kax Haftru Bgrr4rrr,rHy cKopocTr,r n HarrpaBJreHr,re BeKTopa cKopocTl4 npqI,I3BOJIbHOIt TOqKI'I

Bpaqarcuerocfi rndpgoro rela?
7. Kar nafiru n{nuvrauy ycrope'r.rf, n HarrpaBJrer re BeKTopa ycKope'I.t rIpOIr3BoJIbHoX Torncr

Bpau{zuoue roce rn€pAoro rena?

Tecmooue sadauua

K1I2

,Ilucur,rntruna: <Teoperl.Iqec(at MexaHI'IKa)

Paz!,er2 <Kraueuarura>
Tecr KH2
Teua: <Bparqarerrnod Ar|fixegue rBepAoro rera Bor(pyr

uenoAsl4xgofi oc[>.
Bapuanr 30.

nano: rp=12 +2.t; t rl "; 
o=0.4 v; a=60"; ICDO=90" '

Bonpoc: <OnpeAenrar! c(opocrb I{ ycropenrle rour<n D?>

BaouaHrrt otsetos:
ttl.6 *1, s'35 *1"' 5: 8.6 u/c

2: !.4 vlc 4: 5.6 *rl& 6: 70.3 trlc2

2.3, Iluocrcoe 4Bllxsuue rBepAoro refla

Koampont uwe eonpocbt u 6onpocb' dna ca'+toxoumpotn

1. Kaxoe aeukeulre coBeprnaer Aarruoe 3BeHo Irlexanusua? AafiTe ollpeAereHr{e 9Toro

ABfi)I(EHI4C.
2. 9ro nasbrBadrct MrIroBeHHbIM IIeHTpoM cropocr:eft?

3. Kar onpe4e4r'ITb rIoJIoxeHIre MrHoBeHIroro ueHTpa cropocreft?

4.KaroeAB[SeHI4ecoBeplfiaeT3BeI{o'ecJII4eroMrHoBeI{HbIftqerrrpcr<opbc:reifHaxoAIITcfiB
6ecxoueqHocrla?

'oHfnponbHwe 
^onpocbt 

u 6onpocb, dna ca.+toxoumpotn

BEJIIIIII{HY I{

5. Kar nafttr fenutll{Hy r4 HarlpaBJreuue 1'rnoooft cxopoort snena?

6. Zso6pa:ure rarrop c*opo"i" l,nasanuofi r:ovrn Ha Kr{rreMaTriqecroft cxeue Iraexanr'rgua.

7. Cpaanur:e +o Beru'nrue cKopocrr4 ABlx yKa3ar{Hbrx roaleK Ha Kune}'raruqecroft oxetvle

npoxoAtqyro qepe3 0TI4 roqru{.
HarIpaBJreHI{e Kax,4oro r{3 BeKropoB ycrcopeuuft, {so6paxdnur'x ua

rI{HEMATI4qECKOI'I MCXAHI,BMA.

10. llo rarnr BbF*rcJrtrlrcb BeJIIttIIIHbI ycr<openufi, BeKTopbr l(oropbrx IroRa3a.I{6I

MexaHI43Ma.

Ha Ic{IreMarlrqecrofi cxeNre MexaHlrgrda?

11. B qdl\a 3ar{Jloqaerct aHa,TflrltqecKaf

coBepuraJouero nlocxoe 4nuxeulte?

TeopeMy o flpoeKqutx cr<opocrefi AByx roqeK TBepAoIro reJla Ha ocb

cnocod onpe4eneul'It ycKopgHlrt roqKra 3Beua,



12. B .r€lr garlmoqaercx fpa0t.r'recKfift cfioco6 orpeAeJreHlrt

coBeomarouefo n:rocltoer As[xeHlae?
13. Cpaanure rlo BeJrI{qI{He ycKopeulrt AB}D( yrananrrbrx roqer rra

MEXAHU3MA.

toqrr,r?

oKopoc'Ir4

r:o"rru?
y0KopeHxtf,

14. Kar nafirr.r qer.ftrruHy n Ha[paBJreHEe yflroBoro ycropenrar :nena?

2.4. C.noxxoe 4BItx(eHuI{ ToqKr{

Ronmponuaue conpocbt u sonpocbt dflfl cuMotoHmpoJa

1 . Karoe .4suxqH e rorIKI'I nagrrsaerc.f, a6coJIIorHbIM' Karoe - oru

2. KaKoe asuxeHlte HirblBaerc{ nepeHocwtnta?

3. 9'ro uarrmae'pct nepeuocnofi cropocrrro rovrra?

4. KaR OopMyrl{pyercs reopeMa o cJrot(eul{Ir cropocrefi upr'r cJroxlroM

5. Kax nanpandrrb BeKTop a6conrornofi c(opocrlt roqKrr rrprl ee cJro)ICHoM

6. Kax ananr,r:rfiqecKl4 oupeAerl4Tb MoAyJIl I4 HanpaBJIeH e BeKTopa

TOqKL' nDI,I ee cJIO)KuOM AU:l,>XeAlaU?

7. kar !f oprtay:rupyerct reopeMa o cJro'{ceur{I{ ycropenr'rfi npu cnoxuou

8. Kax anamafl4seoKll o[pe,{eJII{T6 MoAyJIb n HanpaBJreHlle BeKTopa

TOqKX npfi ee cloNuou anvxeuvrr',r?

9. kax nafirn uo,4yJlb a6coillorHoro ycropeur'r'r rounz?

10. Kar nafiru ycropeuue Kopuomlca?

1 1. Kar nanparirlrb BeKrop ycropeHur Kopuorurca? 
^

12. B raxux cJIyqaiIX ycnopenue Kopraomlca paBuo I{yJIIo /

Baran[s rl sonDocrr K pefirnnr-IconrpoJtlo J\b3

PagAer 3. .[urlalrura.

IlpnnreP recia l[Hl

.Ilucuunwrna: <Teopelruecnaa Mexarrr4ra)

Pa:Aen 3 (AliHaMultal)

3. KaKoe \DaB$eEMe Ha3LrBaercs ocHoBHbIM ypaBHeHI{tM Ar4HaMIrrt uarerynarnnoii rourrn?

;: 
-K*;;;;i;eror 

4rEif$epenqlEarrbHbre ypaBHeH t ABuxeHI'In vatepuamuoi: roqKI'I B

3,1.,Ilunaurrb uarepua,rruoft tovru.

',Itoamponuau" eonpocbt u sonpocu dnn ca*toxoampota

1 , Kar (f opr,ry:jupyercf, KaxAat u3 axcl{oM AI'IHtlr{fiK[ Mareprlarbuofi Toq

2. Karcaf, cficrdtua orqera HasbrBaercs I'IuepuuarEItoft, nanpuluep?2. Karcaf, cficrdlua orqera Ha3brBaercf, ffrepuuarbuol4, tlauP"'MeP j

3. Karoe ypan{elr'fe Ha3LrBaercs ocHoBHbIM ypaBHeHI{tM Ar4HaMIr*" tu1tl.1T
4. Kaxofi BI,I,q I'IMeIor 4r'I$Sepen4la:nubre ypaBHeH t ABuxeHI{f, Marepual

KoopAr4Harr{ofi Oopo.!", u 
""t""tuennofi 

(fopr'ae?

5. Kax Qopuy4upyercs nepBas 3agaqa AI'IHaI'II4KL Matepr'ranruoft r:ovrra?

;. il 6d;idi,y.r"" "top- 
.*arla AIIHaI{I4RI'I Marepua;rrnoft ro-rxu?

7. Karas Ils AIryD( ocHoBHI'D( 3aAaq AuHaMI'IKII Irtarepuanr'nofi Tolo'I ocBoooAl'rrct K

KlrHeMarltqecKoIuy qeuenuro?
S.BrarofiIocJIe'4oBaTeJII'HocTupe(oMeHAyeTc'peIIIaTI,BTopyIosaAaqyAIIII{IMIIKII

uarepuarnnofi roun;l?
- 
9. Onpe4enxei JIlr 3aAaHI'Ie oI4JI AB[xeHIte MarepuarrHoE To'rKlr

Tecmoeuetadanw

Tecr ,{H1.



Teua: <,{znanrara nafepualsnoft TorrKI4 B l{Hepq[arBuof c[creMe orcqero)'

Bapr,ranr Nq30

,4ano: reno M Ir,raccofi 2 rtr ,43uxercf, npguolraneftno

rro 3axony x = 10sin2t vr. noA Aeftcrsuer{ cnlrr F '
Bonpec: <gerray paanf nau6oruruee gna'reul{e cr'IJrbI #
F?>

Bapna.HIEI_aIEgIAEi

A: l22H

C: 120 H

B:

D:

80H

82H

r{ro nagbrbaercs Mexanraqec(ofi cuc'reIrloft?

9T o nasrriaencx qeHTpoM Macc cucreur,r?

KaK uafirl,r roopAlrHarbr qegTpa Macc cHcreM6I /
Kar Hagrrbarorcs cunrr nsazuogeftcrBl'It MexAy MarepIzaJrbHBrMI'I

cnnrr?
CI'ICTEMbI

cran?

13. Kar 6 ,ntBuraTbct MaTepuaJlblroe Teilo I,I ero qeHTp Macc rIoA eu naprr cral?

3.3, 9neprun cucTeMbr

Konmpontnwe aonpocbt u sonpocbt onn

reopeuy o6 IlsMerreuult Kl'IHeruuecroii sneprr'ru CI{CTeMLI.

rpoptuyny.

7. Karc $op4yllapyerct reopeMa o MoMerrrax l{Hepqplfi TeJra

oceft?

10. Moryr nu nuyrpeunne cI4JIr'r H3MeHIrrr' ABIlxeHIre orAeJrbubD(

ren cucreiurr?
1 1. Moxer nF aElrrarr,ct qelrrp uacc, eclu ua clicreuy ne Aeftcrnyor

12. Kax 6ylet ABr4rarbct qerrrp Macc cl4creMr'r rIoA '4eftcrBueM 
ypaBn

geir,ry pa.elrrr rnannufi nerrop u masIIBIft rdollteur BHyTpeHIJ'Ix cI'IJr

rlto naggrBaerc.f, MoMeHToM I{HepIIIlr4 TeJra orHoclarellno ocr'r?

7. B raxvx crt].uanx pa6ora crrJIbI paBHa HyJIIo /

8. geuv pannb pa6ora cr'rnn npr'troxennoft s rnnoBerrlloM IIeHTpe

9. Kar uaftu padory rrapbl cuir' nplrnoxenuofi r BpalqarcrueMyct

3.4. Ilpunuuu l{a,nanr6ePa.

3.2. Mexauu.rdcnas cucreMa. Auuarrma qeurpa Macc clrcreMBr

Koumpontnwe eonpocb, tr sonpoct't dnn ca*toxoumpotu

1.

2.
3.
4.

5.

6.

3anrannre
2. flo rarcoift (f opuyne HaxoAnrot Kriuerl'Iqeortls 3Heprus Marepl,Iarblloft To'itK[,

NrexanrzqecKoft cficdeMlr?
3. B n*"* 

"lD,',,-" 
Kr4gerl{qecrat 3rrepru.{ uarepraanr'nofi rovr<4

panua nynro?
+l'liii ""r- l."Herl'IqecKylo sHep 4Io rBepAoro rera rpu

cucreulr?

n0pd.JIJIOJIbHI'D{

CUCtellr,r?

TOIIE( I4,IIU

CIIOTEM6I



{oampontnue aonpocbt u sonpocbt dnn canoxoamponn

1 . r{eIray pareu lto.nlyJrb Ir KaK lra[paBJreu BeKTop clIJrBr rruepqI4lr Margplta]r

2. geuy panen MoAyJIr rJraBHoro BeKTopa crrJlbr I'IHepq[u laexarfll.recrofi

EAIIOABJIEH./

3. rlerray paneH fi rar nalpamell mansrrft uoueur cI4JIbr r{Hepqul4

4. K uerray npuqoA.fiTct cI'IJI6r I4HepqIlI{ MarepI{aJrBHbD( TorreK TeJra pu

.qsuxesr4l4?
5. K uelrry npu$o4rr:cx cI'IirbI nuepqfirl MarepI'IaJrEHbD( TorIeK Tera

,qBlrxeulll4 Bo(pyr HeTlollBllxrroft qenr:pa:rnoft ocu nepnenAurynrpnofi

6. K ueuy nphrogarcr cr{Jr6l I'Inepqrut MareplIaJIrHbD( TorIeK

ABIiXeHI I /
7. Kan (popuyqlpyerct 4pI{HqI4n ,{alarrr6epa 4:rr uexanra'recrofi

8. Kaxoft BIIA IrMeIor ypaBHeHI'It AlTutttllll.Iec(oro, paBuoBecr{t

Asnxyqefics no4 ge$crnuerrl npousnorr'Eofi cr,rcreMbr crlr'/

Tecmoeue sadanw

Ilpuruep recra .{ltl2

.lucuuurzna: <Teoperu:rlecrat Mexarrl4ra>

PagAe:r 3 <,{r.rnarrarara>

Tecr .IIH2.
Teua: <Ilprurqran,{alrart6ePo.
Bapuanr Nq 30

fuq: crpourenr'n1T Q Aera,rl uaccofi m = 600 rr no4HuNraro'r c

ycKopeHlreM W: f ,5 u/c'.
bottuog! utl"ty pan4a crna (n rH) Har.f,xeHlrt Ha(Jronnrx sersei noateMubrx

Baprlanrrr orseros:

A: 6.92kJI B: 10 kH

3.62rd1C: 3.92 kH D:

3.5. Ilpuuuurl Bo3Morltubrx rrepeMeqeuuft

Konmpontnue eonpocu u aonpocu dnn ca*toRoHmpoJrfl

1. Karc if oprr,rynrapyerct npr{Hqun Bo3MoxHE'D( rlepervrerqenn ft?

t. il;;.p"fr"it.""" *u""p"a:*nofi ro'rK'n Ha3'IBaercfi Bo3Moxnm'r?

3. Karoe nepeiue IeHI4e Marepliarbnoff To'rruI:ra3brBttgrcf,

4. Kaxue crsst Ha3r,IBarorct crail[ouapHbruI{ /

5. geuy palnd nosuoxnar pa6ora cr'r:rrr? 
^

6. Kanqe cn.rsla ua3rlnarorc.f, r4AeaJrbH6IMr4 /

7, IIpu raxux iu:rx geftc'rnurellHoe fiepeMerqeuue tB[tercs oaHI4M I'r3

3,6. Vparnerlur JlarPauxa.

Ronmpontwne eonpocbt u sonpocb' dnn canoxoumponn

1. 9ro Hasrrsaercs o6o6rqennrnulr KoopAI'IEaraMI'I Mexaruqec(ofi c

2. rleuy panug 'nlclo creneseft cno6oArt uexanrl'recr<oit cl4crerllr?

3, Kax nrrqncrterc.fi o6o6trI6HHat clara?

IIprr

H I{aK OLS

CUCr:elr,rrr?

IIOCTyIIATeJIbIIOI|,I

BparuaTeJlbHOM

cr,rulrerpuu?
ETO I1JIOCKOM

O}TCTEM]tJ,



4. Kar<y'ro pasltepnocrr' Irroxet rauerr, o6o6nlennafi c:alra, HarIpI{Mep?

5. Orqero ganuq[T pa3MepHocrl o6o6rqeutroft cramr?

9. Karoi uolx4olc I'IMeer cficreMa 4rif Sepeuqualwbrx ypaBur

KoopAl4lrarax AJlr MexaHlrqeoKoft cllcreMbr IlMeroueft k cteneuefi cno6oAu?

6. Kaxoft BlIr r'IMeIor ycroBu.s paBnoBecr,rs Mexarll'recxofr s o6o6lu€Hnux

MexaHn.JecKofi

CUCreVr,I?
g o6o6qdsnux

Ilpuruep recra ,[H3

Tecmocue ta0auw

Tena: <Vpaanenua JlatPanxa",
Baouanr Nq 3 0

,4.. 0.1 H u

C 0.07 Hu

JII{CUIInJII,IIIbI

BoflDocbr K 3aqury c Qqgl{gg

Arlgqan44ga: (Teoprint'recral uexaulrl(a)
PasAer 3 <,{ranartura>>

Tecr,{H3

nano: 6apa6an / a rarorc 2 - oauopoaurre

ffi-*4pt o4tn*taKoBoro pagllyc a r - 0'2 *r,

Maccbr reJr mt : m2 i 2 w. Bapa6an 1 npaqaercx

c yHoBbIM ycrcopeulieu e= I pa4lc'.

Bonpec: <9eny par(u uo4yns nocrotHnoro
rrrorrrenra M uaPu cllg?>

BaDnanrrt orneton.'

0.i5 H Iu

0.075 H u

6.2.

Erller cocrozr
Tarq qTo oH

AI4CIIIMJIIIHbI.
Teoper[.recK[f
4olxua 6rrT r ul CTATI,IKA.

Vpaanenrar pasn)Hr4s pa3HoBeclits crlcreMbl cxo,4flqlrxct oI4JI'

Mouenr cu:llr orgocrrreJrblro roaIKLl'3.
4.

5.
6.
'7.

Be(TODa Ii rnaBr{oro MoMer{Ta.

Monenr cnftr oruocl{TeJr6lro oarl'

flapa cun. Molleur naPlr cr'rr.

IIaDa cun. Oooficrna naP.

fnasurrft ne[Top ra r:ralnrrfi uoMer{T cltcreMbl cr'rr' Aua:rurrrecroe

2-x teoperr,ruecrcux BorlpocoB sa4a'r'a' flpu erou xe

[oT noHTpoJII4poBaTb 3l{arrl4t cTyAeHroB Ii3 Tpel

HO COAepxaT noBToptlorll,Ixct Bo[pocoB I'Ir[ 3aAatl' l1ar

r 6ra.:rera r,rg pagAela 2 rurnerraaruKa, BTopofi - llg pa3Aera

6urer cocra.sJreg
pasAeJnoB

ecm{ rIePEbIft
'ro 3a,qaqa

4eftc,tn1touetr.

8. IlDr.rne.4elrrae cunr,r K ToqKe. CloxenrEe c[rJr [po]I3BoJrr'Ho

IABHOfO



9. Teoperraa Baprafirbolra o MoMeHTe parrogefio:n1toqefi'

10. Vpaanenrax pabnonecus uexaluqecrofi clrcreMbr no,q ,4eftcrnraen

CI,IJI.

[ OI4creMr,I

cl{creMbr cLI,Jlt.

TOTIEK TC]]:A

,qEIrxeHII][,
ycr(opeHIZtt

C,opMyJIa

noJlox(eHlprt

1 1 . VpaanenlEl pailnoBecl4t cucreMbl rIapaJIJIeJI6HBrx cl4:r, npor'rrnolsnoft

12, I{enrp rrxecrp rera rI ero KoopMIrarLI.
13. Cnoco6u onpogereull.f, KoopAI4Har IIeHTpoB Ttxecrz'
14, Tpenrnecronrfxeur,rx.
15. Tpeuue ra'renfr.

PasAeJt 2.
1. Berropuuft ll cnoco6rt saaauvfi ABI{xeHIrt roqKl{. c,Itopoorlr

}I VCKODCHIT' TOIIITI4 BerropnoM I{ KoopAIzHarHoM cnoco6ax za4auur,

2. cnoco6 sa"uafiu.f, ABI'IXeHI{I ro'mra' Oupe4e.:renue n ycKopeHl4t

TOIIKU NPIi cnoco6e saranut ABID(eHI'Iq '

4. Bpauraren"nob J{BuxeH[e 'rndpgoro reJra BoKpyr reno4nuxnofi oor'

yrJroBtrfl cKopocrr u y roBoe ycropeHlre rena. Bexroprr yrnonofi cr<opooru u

TBepAoro rera.
5.

6.

PacnpeAenenr.le oropocreft ra ycropenrafi touerc reJla [pI{ BpalqareJlbuoM

Ilnocroe 4azireuze rBepAoro rena. 3axou ABI4xeH[f,' Cropoctu
IIp

croxeHllf, cKopocreE.
7, Mrnonenurrfi qenTP croPocrefi r.r ero csoftcrna. Cuoco6rr

MrHoBeHHoro 4ertPa crcoPomefi .

8. Vcropenrar rouex rena npll nJIoc(oM ABl4xenzra' (Dopuyla cJro)r(eHl'If,

9. MrnoseHnhlft qeurp ycropentft pI ero cBo[crBa'

10. Croxnoe asdxeHl{e ro.ltr{, Teopeua cnoxenl'rt cxopocrefi'

1 1. Cnoxnoe A3r4xeur,re rorlKr{' Teopeua cnoxeul4t ycropenltfi'

12. VcrcopenneKlPnoluca.

Pa3Ae,r 3. ArllaMr(a'
l, AKcHoMbr 4llHaMIaKI'I. ,{rn$$epenuuanbnble ypaBHeHI{t ABI4xeHI4fl Marepiralrnoft rrlwtu'

2. .[ee saaaql,I A]'Iffitlrar'IKI4 MarepltaJrlsofi roqru'
" :HcTeMbI 14 cIeAcTBI4q I{3 TeopeM6I'3. Teopelr,ra o gluxeHlrli IIeHTpa Macc Mexarrrl.Iecrtol4 c

4. Pa6ora canrr na KoHeaIIroM rrepeMeueHlzll' Sneuenrapnaa pa6ora cr'rrlrr'

5. Pa6ora cI 'I rt:xecrlr, pa6ora cra:rrr ynpyrocrll'
ei. puoo.u 

"rntl 
rnru,roxessofi K Bpaualou{eMyct rBepAoMy tely' pa6oT a napsr-cn:r'

7.Kusetuq""*4"r*"p.""n'rarepr'rzulrHoftToqKI4I4N'rexaul{.recroficl{creM6lKI'IHerHqecKas
sneprur radp,4oro t{la npu pa:JrI'rIHbD( BIrAax ,uBI{xeHIlt'

8. Teoperua o6 4a*"tten"" *"oerra'recrofi gueprull MexaHl{qecKofi cl4creMbl'

g. lloreullr,ra.nrtrIat. gueprli.a Mareplaansnofi ro'rKr'I u uexasuqecroft cIrcreMBI'

10. flpulrqun ,{aXralr6epa. f:ra-unufi neKrop flraBHbIfi trlonenr crn r'rt"!I11i--^^-.^-"

1 1. Mero4 rrnnetocTaTr4Kr{ r,r ]paBHeHr4' Ar.ruaMr4qecKoro paBuoBeclu MexaEliqecroft oIicTeM6I'

LIacTHBIecJIwaInpl4BgAeHI,I'oI,IJII{EepqWI[pI4pa}JII{qIIbD(B],IAaXABuxeHI,I'TBepAoroTena.

12. Borrraoxrrlre frepeMeureHl{t. Bocruoxna'a pa6ora cr4Jrbr' VcnonrEe uaealr'Hocrr'I cB.s3l'I'

I3. flpanuunuor*.r*toooepeverqeuufi'
14. O6o6rqdHHblb KoopAxuarbl. O6o6rqdnnrrecunn'

15. Ypannenue palHoBecllr Mexaun'{ecroft crIcreMEI n o6o6trlFNtrrx KoopAlrHalax'

Vcroft qu eocrl paBlloBecI4t roncepraruluofi cficreMbl'

16. YpasHeHEr Ilalparrxa Broporo poAa'



Teuaruna lr nP[MePbr 3aAaq

@=Bc:4 M, AB=IIE=3 r.a, o=30 o

Onpaaan*o p"u*u n n rourax A, C n ycu-rule a crepxae,IIO'

1. Cocranrlerue
ypaBHerPIu

paBHoBeclfl alrt
npor.BBonFHOfi

nlocKoft cricrgMll cml
(paBHoBecue glicreMhl

2-x re+)

1. Crarr4Ka Aa;o'. AN=AB=AC{E:a, M:2P q P - gec Icaxnofi ruII.IrI'r'

Onpeaenrrb peaKlrru{ cssgei g roqrax A u B, a raK ycrrrxg B cr€pxue I '

2. CocraBreHr.Ie

.IIaHo: y loBat cKopocu o u y.nu"Glcxopexne e (plmqmluta oA 4rll{ofi R;

AB=, a=90'.
Onpe4emrrr, A,'rt yKa3:IHHorc Ha pl{cylrKe noJIoxeHI'l'I MexaHv3l'Ia' cKopoorn la

ycKopeHlttmseKAuB.

2.
KfiHeMarlfta

[ano: xra4paruaa rulacrl{HKa Bpaqaerct Borpyr Bepr}rkpnlnpi ocu comacuo

)?aBEeI{uIo
ql O,sne (pal). Baorn rpope3H DB, In\4elon{efi tl opMy ryru o(pyxHocllr

paAr,IycoM

p:q J, cv.,Ipml(ercs mqra M no sanorry DM:Szl r/2 t (cru)' Ha uorrleur

BpeMeHH Fic onpe,qeJrl'lrb a6cornorrryro c(opocrb ll a6com0rsoe ycnopeHue

roqxu M.

4, CroxHoe aBI'IxeH e

rosls'I



AaHo: rpysH B u A oecolra F ra Q,
coorBercrBeHHo, cBt3aH6I Mexay co6o[
nepacrrNuuofi HLlrbIo, nepeKl'IHyroi qepe3

6nor A, roropnfi ycraHoBreu Ha Bepmuue

npItsMf,I BecoM P. feouerpuvecrure pa.:uepu

rroKa3aHbr Ha pucyHKe.

Oipegeru:rr ropl,t3oHrll.JlbHoe nepeMeEeHr're

npr.r3Mbr rlo MaAKofi ropl'I3oHTarlHoff
rrrocrocru npu ofiycraurul rpysa B Ha Bblcory

h.

5. TeopeIrla o

,snxeHl.ru eHTpa

Macc MexarxlqecKod
cucreMFI

3. AmraMId€

naHo: MexaMsecKa{ cucreMa cocrol{t I13 IrIK!IBa I

necou P a paAr'rycoM R, mIBa 2 BecoM Q n paanycor't

r rr rpy3a 3 BecoM F, coe,4fieHnlrx uex'ry co6ofi

EeBecoMoU Hepacrtxltrltofi r {ftm. IIIKrar'I MoNHo

CqIfIATb CIIJIOMHIIMT,I OAHOPOAH \dU AT,ICKAMI,.

Cr4creMa Haq[Haer aBID(eHIte tE cocrotHl'r,I noKot

noA AeficrBLIeM napbr cIiJI c I1oorosHHhlM MoMerrroM

M, npmoNexnoro r lrxmY 1.

O[peAeirlarl' cKopocrB rpy3a B 3aBI'rcI{MocrI'l or
Bf,ICOT6I ero no.450Ma n.

8. Teopeua o6
I{3MEHEHINI{

K[HerrseoKofi 3HeP|}Ifi
MexaH[qqcKoi

CI{CTeI\4IrI

AaHo: [ap uaccofi Mr I'I paAIryGOM r CKarblBaerct 6es npocx4nrsuaaruu no

lrar;roxrrofi noa yrnoM d K ropll3olrry mlocKocrll npIt3MEl, yoraHoBtemroi Ha

DraAKofi roplBoHTarBHofi noBepxHocrl4, xoropax rrueer rlrcryl A'

OnpeaernrE ycKopeHl,Ie qeHrpa Macc mapa Ii aaBJIeHr{e npr'r3MEI Ha BHcryn A'

AaraM0epa

AaHo: Q:20 H; OA: 0,2 M; AB: 0,4 M.

barp",{"o^" nenurnlry cllrlI P npI'I Koropofi MexaHrsM B 3a'4ar{I{oM noJroxeHl{n

6yaer uaxoau:mcr B PaBHoBec[u.

10. Ilp{wn

#:il"lffi'

i""t"*", , yt o"o" yct(opelrxe Koreca I' E:

.Ilaso:uexanrlqecrarcucreuaco"torrlmryysaArecorraP'6apa6anaBaecolu
fil;;;; i, -*e.a A BecoM G u paArvcor,a r, coeArurem4l Mlt:g c-o:-ol

r""""orofi Hepacrtxwuoft srrrro. K 6apa6awy B npmloxeHa rlapa oI'IJl c

-ro""oot-* tot"*o" M Koreco ,[ rarrarcl no uarnor*rofi nJ[ocKocrH'

cocrasrtroqefi yrofl o c ropltsorrTou, 6e: npocxall:ErBautt' Koeq(plnluelir

TpeHI.rt cKoJIbxeHI'lt rpy:a 
^ 
A o

HaKJroHlrylo n'locKocrs c yrJroM p paBeH

f. CsmarE roneco ,4 cruroruHllM

o,4rlopoAHbrM AI,ICKOIU, a Ir{accy 6apa6aua

B paBHoMepHo pacnpeAeJeHHofr no ero

o6oly.
OnpeAelrtb ,rytQQePeu4ralrnoe r
vDaaHeHxe ABIDKeHI'I' MexaHl',rqecxoi

1 1. YpdHelrif,
Jlarparxa II PoAa.



CaMOCro-srerbHas pa6Ora, HanpaBneHHas Ha 3aI(penJIeHLIe U yrny6leune ananUfi, pa3BI'ITltt

nparTr,rqecKr4x weriufi., ([oplr4apyet y crylelrra cnoco6gocTlr K CaMOOpTaHI't3aqI' 'I 14

caMoo6prpoBar{uro, Hgodxo,qr,rMbre eMy Ha rrporrxetl.Ili Bcefi flpo(beccrrolraJrbrloft ,uetreJrbt{ocrl4.

I,I er(erreAeJrr'Hbrx KOHCyJIbTaIIU{X. KOUtponl ocyqecrB4seTc'r B AByx

r,r KoHTpOJrb CO CTOpOHbT npelloAaBaTeilt c oqeHKoft pe3yJrbTaTOB pa6oTbli B

Nfi

Tercv[an caMocroqremnas pa6ora

Bugn pa6oT :

- npopa6orKa KQucnerta lerqrafi u peKoMeH,qoBaHHoft yre6llofi rureparypbr;
- r.BrreHr4e reMj B['IHeCeHHbD( Ha CaMOCTOf,TeJIbITIO npopa6orry;
- ofiepexalotrIeqi rsyrenue yre6noro Marepr'IaJra Ao ero II3f{eHI'It Ha ayAlrropHoM 3a}rJrrr4lt;

- noAroToBKa K IrpaKTuqecKI4M 3arltTlrtM;
- BbrrroJrneHue (onrpolrnrx :a4anuft ;
- rroAroroBKa AeKJtaAa, npe3eHTa[I4la, grccrlonara Ha uayruyro rou$epeHIII{Io'

TBoDtecras rrpo6reMrro-oDlrenTuDoBaurraq caMocrofl Terb!!49-B.ggEi4

Br,r4rr pa6or:
- pelreHr{e 3aIaE mostrllleHHofi cJroxEocT,r Ha oJrr4MrrI,IaAaX IIO TeOpetruecrofi uexaJII.IRe;

-IIoAr|oToB(aApRJIa'qoB'3(c[oHaToBI44pe3el{TaI$lfirraexero.4rrrxoTy,4eHIIecKvxHa}4IHEJX
routfepeuqurxB V.

'feMrr. rrrnocuMrre na ca rocroqreruEyro nDoDa6oir4y

1 . IJenrp raxcicru.
2. Tpeuue.
3. Cnoxnoe aprlxeHl4e rolmrl.
4. Mexanuqeo1afi crlcreMa. ,{uuaultra qeurpa Macc clrcreMbr'

5. flpunryrn,{a.nau6epa.

Bce nuArr
ay4rropr{6rx
rpopuax: carrao

COOTBETCTBITE C II

KOHTPOJII'HbIe r,r recrbr, [Pr.rBeAeHHI're

TeMbr KonTporburrx saraE4E

ofi pa6orrr cryAeEToB conpoBoxAarorct rer(yql4M KoHTponeM lra

BilY.
tIO OT,IEJI6HBIM TEMAM r,r pa3AeJIaI\.{ AI,ICqI{TIJII'IHbI MOryT I4CIOJII*OBaTr'C'

B rryHKTe 6.1, a raxxe Bonpoclr AJII rIpoBeAeHI4t

peftTr4Hr-KoHTport.



. fln"trno, *orrtnoo"rrt * ,"nn""i ao" ttp 4t
nonrDolr) bv 

---------*-Ilpuuep normpbnauoro zadauun no pasdeny tCmamuxat I I

(pedmuuz xoumponu Ml):

TeNra ga,uanug: (Ipoueno:rnar ttJrocrafi crrcreMa cr'IJD)

Parr.ta narpyxenp cu:roft F I{ yAepxlaBaercfl B paBHoBeclr[

HanoxeHHbIMLI Ha HeE cBs3tMI'I B to'me A. b
Tpe6yetcr onljeAelnrr pearqliu cmseft, npeue6peraa

BCCOM DAIU6I.

,[ano: F ^ o. a. bl c.

Onpedanumt: $e, Ma.
npuruep *d1t*pononoro sadauufl no pasdeny

< Ruuenamurca> (pefitnuuz xoumponu Jtlb2):

TeN.ra garatrra.f,: <Ocuonulre ru4rr ABI4xeHI'It rBepAoro reJra)'

Be4yrqee saen$ n;rocroro MexaHI'nMa ABlrxerct rro 3al(ouy

rp:at, r4e a - noc'rorxtrr'rft roe(ftpu4lenr.' 'Toe6vercr 
ondeAenurl cKopocrl4 DA, DB Ir ycKopegl{t WA'

Wn roqer<- A n B uexanurua B rroirox(eHl '1, yra3ar{rroM Ha

pr4c)'HKe.

,{ano: <P:al, oi30"' OA=a.
Onpedenumr': P.+, on, Wa, We.

Ilpuuep rcoumponouozo zadauun no pasdeay <fiuuauurca> (pedmuuz xonmponq Ne3):

Terrra ga,uaHug: <'lleopertra o6 I43MeHeHI'II4 KliHetuqecrofi gHepfI,II',I MexaHl4rrecKoft cuc'I'eMr',1>'

crrcTeMa, cocTotlqat Ir3 ABIX OAI{OpoAHbrx

rcnAraB, nesecoMoft Hepacrtxt4Mofi ElrTbro'

HAqI,IHAET r.r.3 cocrotHllt floKot noA AeicrBueM cnr

Tt)KecTI4 Lr napEr c nocrotugblM MoMeHToM M. Teno A

CKOJIb3IIT TIO uonepxnocrn 6es rPenux.

Calrocto.rrenpuau pa6ora cryAeHToB n reodxo4lrlrlotrl o6tiiue obecneqeuo

r,rn(popuaqtoun6rMr'r pecypoaMll qelrrpajlbHbrx lI3AareJILcrB' a raKxe yve6nr'nurn noco6rasl\d:tl fi

MeroArqecKr{Ml{pgKoMeHAaIIUsMr',r,parpa6otartrblMlr-flpello'qaBareJltMlilKaibglp6r'(oropr're
BBrJroxeHbI Ha caftnp nayunofi 6u6ru'roteru BnfY (crrl' n' 7)'

A

LJ

4
\'l-

cKopocrb IIeHTpa Maco

nM paccTosHl4t S.

rcnaAsTpe6yerc.r
3ABIICITMOCTI,I OT

fiauo:Pr2P Ps=P, M,
rB=r, 09 s.
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