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l. Itenu u sadaqu Qc'eoenun duct4unnunat

cKtr co TypHo Ir MeroAr4qe-

, H o B e c H e^, u...0" *lHff ll; lit"lXT,X:KaIOIIJI'I. [pI'I sToM ssaaNaoAefrcrBl'rs Mexry reJl€tMrr, [ocrpoeHr,re r4 r.rccne.{oBaHrre MexaHr.IKo-MareMarI,IrIecKI,Ix MoAelefi, aIeKBarHo olricBrBaroqlrx pa3goo6pa:nsre MexaHLrqecKue,BJreHr4r.
3a.4a'raN'Il'r [penoraBaHvIs, ruc\urrJr'tHbr <TeoperuvecKarr MexaHr,rKa)) ,Br_srorc.,r: r,r3rre-HI4e oc'oBHbrx ,'oHttnit u MeroAoB peIrIeHI'If rHIIoBbrx 3a.{au, oBnareHl,Ie npaKTr.IqecKr{MHHaBbIKaMI4 B peiuII'I3aIIpIn anropnrMoB perleH4r 3a.4arr, o6yuenue ocHoBaM rrpar(TlIqecKoro Hc-rloJlb3oBaHtr'fl MeTo.qoB' rIpeAHa3HaqeHHbrX Inf MaTeMaTLrqecKoIo Molenr4poB a1ufl pBuxe'nfl

MexaHIArIecKI,rX ct4cTeM, a TaK)Ke a]FlaJtu3a pelrqHr4.{ 3a.4aq npvKnaIHOrO XapaKTepa, Boclr,ITaHr4eecrecrBeHHoHayqHoro MI4poBo33pe%vIs' Ha 6aeo usyveHl,It ocHoBHbrx 3aKoHoB rrpr4poAbr r.r Mexa-HIIKI/I.

Ha la'uofi ocHoBe craHoBlzrct Bo3MoxHbIM nocrpoe '"ue w HccJreAoBaHHe MexaHr,IKo-MaTeMaTI'IqecKzx uro4enefi, aAeKBaTHo onIzcbIBaIoUuX pa3Hoo6pasnrre MeXaHHqecKLre sBreHus.flouut'to 3Toro, [pI'I H3yqeHI.H Teoperuqecrcoft 
"a*urr*r nrrpa6arslnarorc{ HaBbrKr4 npaKTvqe-cKoro I'IcnoJIb3oBaHHt Mero.{oB, npeIHa3HaqeHHbIX .{nt MareMarprrlecKofo MoAenLIpoBaHI4,

IBLIXeHT,IS cLrcTeM tsepgux rel.
o6pa:onareJlbHoe 3HaqeHI4e: I.3rreHI4e sroft .qucq,n,,nr,Hbr Bbrr]oJrHrer MrdpoBo33peHqe-cryto SyHrIII4Io, pa3BzBaer JlorplqecKoe MbrrrrJreHr.re u .qaer noHr,rMaHr.re ulrpoKor.o Kpyra ,BJre-nzfi, oulocsur4xcr x upocrefiurefi Sopue 4n
TeopetuvecKaJl MexaHLrKa rBr_sercq

QyH4arraeuroM r.rHxeHepHoro o6pasonaHus. flo
rlo reoperl,rqecxofr MexaHLrKe B Hacroslqee Bpe
CTH.

PasAer <<CmamuxD) paccMarpnBaellacrHHft clyvafi MexaHr.qecKoro rBr4xeH'fl, Ko-rAa oHo He 3aBI'ICI'IT OT BpeMeHIa - peqb I,IAer o paccMorpeHuH paBHOBeCr4{ TBepAofo reJra, 3a-fpyxeHHoro cucreuofi curu Haxo.u.f,Illefoc, B COCTOcHt4r,r roKoq.
PasAefl <<I(uuenanxuKaD paccMarpl4BaeT BHerxHrolo cropoHy MexaHr{rlecKofo ABr4xeHH.[

He3aBI{cI{Mo or npl'rquH, BbI3BaBITI}rx ero' 3ro lre qro uHoe, KaK reoMerpHflBqer6rpexMepHoM
npocrpaHcrBe' r'qe BpeMt l{rpaer ponb qerBeprQro LI3MepeHI,Iq. B xuHevarr4Ke paccMarpr.rBa}or-
cq cnoco6rr 3a(a*us' piBnurrHbrx BHroB ABulKeHns.TeJr 14 MexaHr{3MoB B Br4Ae 6yHxrtlroualrsrxyparHeuufi' a raKxe Mero'{bl onpe.{eneHzt IIo 3TI4M ypaBHeHVsM TpaeKTopr{fi, cxopocrefi uycxopeuufi or,{eJlbHbrx roqeK TeIr, vI MexaHLI3MoB.

Ecru ussecrHo IIoJIoxeHue Anaxyruefics rorrKr4 n xax,urrfi MoMeHT BpeMeHIr, To KvHe-
MaTr4Ka no3BOJIreT IIOCTpOT4Tb ee TpaeKTOpr{Io 14 OnpeAenI,ITb TaKI,re KI4HeMaTrzqecKVe napaMeT_
pbr, KaK cKopocTL r.rnr4 ycKopeHr{e

PasAeJ <<[unanux'>) paccMarpl'IBaer.ufuxenvte Marepr.rirnbHbrx reJr B 3aBr.rczMocr' or
1eficrnyroqux Ha Hux ct4Jr.

[unatvuxa [peAcraBJU{er co6ofi uau6oree o6qufi pa:}Aen MexaHVKr4, 1rueroulurr oco6oe
3HaqeHI{e Ant pellreHlat MHofI{x ilpaKTur{ecKHx 3a,qar{ B pa3nl,rrrHbrx o6racr_{x rexHr.rKr.{.

2, Mecmo dac4unnunb, s cmpyKmype OOII BO.

[ucqulnuna <Teoperr.rqecKiur MexaHr.rKa))
HalpaBneH'e <AeroM aru3arJufl, TexHoJroflrqecKlrx
noruqecKylo cBfl3b, Bo_rrepBbrx, Mexry Snsrarofr

(8.1.8.09) orHocr.rrcs x 6asosofi .racru B.l.
npoueccoB r4 rlporl3Bo.qcrB) ra o6ecne.rzsaer

r.I MareMaruKofi, nplrMeHr{ MareMaruqecxnfi



'BJIeHI,IE, 
14, BO-BTOpbIX, Mexly ecTecTBeHHOHa_

u cIIeuHanbHbrMr,r .{lrcuunn]rHaMr,r.
EHTZIJIbHZUI CCTCCTBCHHOHA)^IHA, AUCIII4NJIUHA,
yc IeITIHOIO Ll3r{eHr,rt Ar.r cur4flnr{Hbr ( Teop er u_qecKaf, MexaHI4Ka)) cryAeHTbI AOJIXHbI 6urr sqaxoMbl c ocHoBHbrMr,r tloJloxeHpltN,1u sstcureft Ma-

reMarI'IKI{ u Qzsurra' Ha tuarepuaJle reoperurlpcKofi MexaHI,IKI{ 6arupylorcq rarone o6ulerexsra-qecKI'Ie AIacqpIlnI'IHbI' KaK <llpaxla4nax uexafrnxa>, <Conporr4BJreH]re Marepuurnon>, <Teopzx
MexaHu3MoB rr Marrrr4H>, <<.(eranra MaIxr.rH). C[oaa cneAyer orHecrr4 u 6olruoe trr4cro cnequ-
UlJIbHbIx LIHxeHepHbIX Al{cqullnl{H, npeAMeToN4 KoTopblx CnyxaT: AI,IHzMHKa }l ylpaBneH}Te Ma-
rrrr4HaMr4 r{ TpaHcnoprHbMrr clrcreMaMH, Mero4br pacvdra, coopyxeHprfi u r.n.

Pagel4rue ecrecrBo3HaHufl Ha conpelle$noM orarre npr.rBeno K oKoHqarenbnoMy o$opn-
JIeHI'Iro MexaHI4KI'I B KaqecrBe caMocro.sremupft HayKI{, orJll{qaroq eitcs u npelMeroM cBoeroHccneloBaEtrfl', 14' KpyroM peuraeMblx 3aAaH, u cnoeft cJloxl,IBlrrefic.a uero4oloruefi. I4cropz.re-
cKH reoperl'IqecKajl MexaHI'IKa cruIJIa nepeofi H3 ecrecrBeHHbrx HayK, o$opunnurefics e aKcr4o-
MarI43I4poBaHHyIo reopulo, LI Ao cl4x lop octa€rct 3TzuIoHoM, tro o6pa:y ra noao6rzro Koropofo
crpotrcg Apyrl4e ecrecrBeHHBle HayKu, AocrHrrrllre 3Tana aKcr4oMarr{ 3auvru.

3. Tpe6oeanun K pzyJtbmamort ocloeHua duc4unnunat:

IIpott."c
roMnereHufifi s

r,r3yrreHr4r AHCrIUlnr,rHbr Hanp4BneH Ha
coorBercrBuu c O|OC BO u OOII BO

S oprrtuponaHr.re gJreMeHToB

rro IaHHOMy HanpaBneHr.rrc
cneAyrorrlHx
rroIfoToBKLl

cIIeqI,IaJI6HOCTtl

B pesynomame u3yqeHun flasoeofi qacmu t4ut<ttfi o1yvanu4ufica dontcen:

3.1 3namu:
ocuoeHHe IIoH.[TIafl u KoHllenqura reopQruqecrcofi MexaHrrKt4, saxHefiuze reopeMbr Me-

XaHI4KI'I I4 I'IX cJIeAcrBIrt, nopf,AoK npurvrenenlq reoperl,IqecKoro anlapara MexaHLIKLI B Bax-
nefi ruux npaKTr.rqecKr.rx npunoxeHr4.flx.

onpe4ereur4-s ocHoBHbrx MexaHr4r{ecKr4x BeJrur*IH, tIoHI{MaJI
Teoperr.rqecrofi uexauuxlz.

ocnosHHe MoA€JII{ MexaHI4t{ecKI{x .sBreHufi, ocHonu ureonorrzu MoAenupoBaHr.r.,r rex-
HI{rIecKI{x cllcreM H IpI'IHIII4[bI nocrpoeHlrr MareMarr{gecKr,Ix UOAelefi MexaHraqecKr4x cr{creM.

ocHosuste MeroAbI I4ccJIeAoBaHr4c paBHo Becufl r.r .{BI.xeHr4t MexaHr.rqecKr{x cr{creM(nrmo'rar cocraBJIeHI'Ie ypaBHeHI{t pannonec us. vfipt rBr,rxeHr.rr u pe[reHrre AaHHbrx ypanueuufi),
saxuefr mux (rnn onsx) anroprarrr,r oB TaKoro r{ c c Jleno B aHr{r.

I,IX CMbICJI IA 3HAqCHI4C ,IIIq

Koa
KOMNETEHIII'H

(DopnrynupoBKa KoMrrereHrlrf u

bre KoMrrereHrluqMu (O
Cnoco6uocrbro K caM Lgarlnu n caru o o 6 pa3 oB aHuro

O6rqen eccuoHaJrsHr,Ie KoMnereHruqMu (OfIK
Cuoco6Hocrbro r,rcloJrb3oBarb coBpeMe
TexHI4Ky, [pHKJIa.4HbIe nporpaMMHbre cpe.{crBa rrpr4 perxeHjqu 3araq npoSec-
cr.roHilJrbHoft lesrelruocra

nereHuuqN{u (fI
Cnoco6HocTbIonpoBo4urre{cneprar',reHrrr[o3aAaHHrru@
6orxofi I4 aIIaJII'I3.M LIX pe3ynbraroB, cocraBr-f,TL otrucaHus BblrroJrHeHHbrx r4c-
cneAoBaHr{fi u norroraBJrr.rBarb .{aHHbre Nm pa3pa60TKr,r Hayqusx o6sopon u
ny6luxaqufi



3axonrt npeo6paroBa*vr, cl4creM cran; Ncnoer4.f, paBHoBecr{r cr4creM cunHanJIocKocrI4 }IB npocrpaHcrBe I{ ycJIoBI4t paBHoBecl4t ren; td"""t 
"^on"*"""r u colporrrBJreHpre KaqeHrrro HapaBHOBecr,re TeJI.

cnoco6rt 3ara4prs. rBu)KeHufl TosKI{ Lr rera,3axoubr olpe.qeneHr'r cKopocrefr u ycxope-nvft ro.rex IIpId nnocKorvr, cQepu.recKoM H [po43BOnEHOM ABr4XeHI4r4 TeJra.
ocuosHrre 3aAaq[ AI{HaMI'IKH MarepllaiJrbHofi TorIKrl r,r ypaBHeHr,rs nBuxegr,rs cprcreM'r

MaTeppraJIbHbIX TOqeK.

Kore6aHus Marepl{&nbnoft ro'rxu Lr MexaHur{ecxofi crrcreMbr. flpranqran ,{zurau6epa, ve-
To'lI KHHerocrurnKv! npHHuI'III Bo3MoxHbrx nepeMelrleHrft, o6qee ypaBHeH]re 1pr1aMvtKvt, ypaB-
Heur.re Jlarpanxa BTopofo pola, ypaBHeHrre p+BHoBecr{s e o6o6rrlennsrx KoopAr{Harax, [oreH_
{uanbHoe c}rJroBoe [oJIe.

3.2 Ymemb:
I'Icuo*sosarb ocHoBHLIe rIoHsrLIt 3aKoHbr 14 Mo.[eJrrr Mexa'u*r4 Anr r{HTep[peraqlrr4 14

I'IccJIeAoBaHLI{ MexaHI'IqecK[x xnle]Hult c [pIzMeHeHHeM coorBercrBylorqefo TeopervqecKoro
amrapaTa.

florusoearBcs o[peAeJIeHI'ItMI,I MexaHr{r{ecKr'x BeJrr{qHH r.r rroHr rufi Nts flpaBgnbHofo
HCTOJIKOBAHIII, NX CMbICJIA.

o6tscHsrr xapaKTep rIoBe.{eHI{g MexaHr,ItrecKl,Ix clrcreM c [pI,IMeHeHr4eM gaxHefrrxzx
TeopeM MexanaKr,r r4 r4x cne/Icrsafi.

3a'''crrsarb ypaBHeHLIt' o'''cblBaloru'e [oBeAeHr'e MexaHuqecK]rx cl4creM, yqr'TbrBzur
pznMepHocrIa MexaHr.tqecKux Berr,rqr.rH tr r.rx MareMarr4qecKyro rlpltpoAy (cxalrpsr, BeKTopbI,
mrefiurre oneparopsr).

flpaueurrb ocHoBHbIe MeroAbI liccre4onaur{r paBHoBecu.rr I,r ABlrxeHr,rr MexaHr.rqecK'X
clIcTeM, a TaKXe TI'InoBbIe ilnlopl'ITMbl TaKofo pIccJIeAoBaHus, ttpu peureHr,rr4 KoHKperHbrx 3aAar{.

Peuraru Tr4rroBbre 3a1altu ro ocHoBHbrM pa3AenaM Kypca.
Onpeleffrb cI4JIbI peaxqufi, leficreylouqvrx HareJIo, Ir cr.rJrbr B3ar4Mo4eficrnu.n Mex,qy

TEJIAMTI CI4CTEMbI;

TeJra Bo BparrlaTenbHoM H rrJrocKoM .IIBr4XeHLr_
alqarcuuxcfl TeJL

MexaHuqecKr{x SJIeMeHTOB arperaToB r,r KoM_
e xapaKTepucTwKur

flo*gonarrcs 
''pu aHaJIItrI4qecKoM vr qI{cJIeHHoM 

14 ccJreAoBaHlrr MareMarr4*o-
MexaHIIqecKI'Ix Mo.IIeJIefi rexnu'IecKl4x cI,IcreM Bo3MoxHocrrMrz coBpeMeHHBrx KoMnbrorepoB 14
nnQopnaaqlroHHbD( rexuororufi .

3,3 Bnademt:
Hasrrral,ra rrocrpoeHr.rr H

TEXHI,IqCCKHX CI{CTCM.
u MeXaHI,MeCKLIX tvronelefi

Hasrrxal\,rr4 npI{MeHeHLIt ocHoBHbrx MexaHr4Kr.t IIpu perxeHHr4

paBHoBecus u ABuxieHP^s.

ecTe cTB eHH OHayTIHbIX LI TexHr.rqecKI4X 3 allaq.
Has'raMn [praM eH eHr.I-f, Tr4 n oBbx .nf opr.rrM o B,rccneAoB aHlr.s

MCXAHI{qCCKI,IX CIICTCM.

Hanrmaua r4crroJrb3oBaHl4r Bo3Moxgocrefi
oHHbx rexuoloruft npu aHaJrr.rrr{qecKoM 14

MexaHl4qecKl,rx MoAeJIeft rexnu.{ecKlrx cncreM.
HassrxaN{a III{cbMeHHoro apryMeHTI,IpoBaHHoro r{3Jro)KeHu.g co6cteennofi ro.rxrr 3peHus.
H Hasrrrar'rr.r npaKTurrecKoro aHirJrr{3a Jrorr,rKr,r pa3nrzrrHoro pora paccyxgeurafi.
Merorauu aHaJru3aMexaHI,I3MoB B crarllKe, KI,IHeMarI,IKe I,I .rIr{HaMr,IKe.

coBpeMeHHbrx KoMrrbrorepoB r.r nHQopruaqu_
qI{cJIeHHOM 14CCJIeIoBaHI,rg MaTeMaTraKo_



Kprarepuxtvtr.r BT-rAeJIeHr.I.f, o cnoBHbrx
ycTaHoBoK r,r arperaToB.

lrppaMerpoB, BJrr,{srorurlx Ha ycrofivunyrc pa6ory

Onrnou pa6orbl H tIcrIoJIBoBaHlrr HayqHo-TexHrrqecro[ uH$opMaur,ru, Internet-
pecypcoB, 6as.4aHHrtx I4 KaraJlofoB, gJIeKTpoHHLrx xypHaJroB u [areHToB, noacKoBbrx pecypcoB
I{ Ap. B o6lacru BbrcoKorexuoJroruqecroro o6opyroBaHr{ff

4.1.
noil

Hbr.

4. Cmpyxmypa a codepucauue duc4unrruHbt (*todynn)

PacnpedeneHue rpyroeMmocrr.I e l.e./.racax no eudan aydumopnoil u catnocmotmenb-

4.3. Tenamuvecxufi wraH no oudatyr yveflnofi denmenouocmu

Hou pooombl cmyoeHmog no ceJnecmDg.u:

Ceruecrp

Konu.{ecrso ,{acos

Oopua rro-
t-oBofo KoH-

TpoJrfl

Tpyaoervr-
KOCTb,

r,e./qacur

B rou quc.ne

AyauropHsrx
Cauocr.
pa6oraBcero JIexuufi Jla6.

na6.
IIparruv.

3aH

II 2/72 54 l8 36 l8 Kypcoear
Da6oran 3/1 08 36 l8 t8 36 3maaven

tr4roro: 5/r80 90 36 54 54 36

4.2. Pacnpedenenue sudos yqe6Hoil paflomu u ux mpydoewKocmu no pa3denory duc4unnu-

J\b

pa3-

AEJIA

HatlNreHoaa Hlte pa3.rIeJroB

Koru.tec'reo qacoe

Bcero
AyAuropHar

pa6ora
Bueaya.
pa6ora

(CP)JI TI3 JIP
Crarura 54 t4 22 l8

2 KvHevrarvrxa 46 t2 t6 t8.'
J nugartuxa 44 l0 t6 l8

Bcezo: 144 36 54 54

Jleruuu

J\b

lht

Holrep
pa3Aeaa

AHCUr.r-

NJIl|HbI

O6rem
qacoB Teua.nercuuu

Yqe6uo-
HAfJI'AHbIE

noco6r,rR

1 l4 Crarura

2
Ocuoeuue noHnmun a aKcuottbt cmamuKu.
Bse.{enae. 3leveHru'eexropuofi alre6psr. OcHoeHsle noHr-
THr crarlrKu. Axcplovur crarHKH. Csqzu lr t4x peaKrlr4n.

MeroAH-
qecKlle

noco6rz.g

2 2

Paenoeecue cwt, ngpo cwt
flpoexqur cnJrbr Ha ocb H Ha ilJrocKocrb. leoverpHvecrcnfi
cnoco6 cJloxeHl4r cttr. PasHogecne cHcreMbr cxorrullrxc,
cul. MoveHT cI.IJlbt orHocr,treJtbHo ueHTpa Hru ror.tKn. Teope-
ua BapuHuoHa o MoMeHre paeuogeficrnyroulefi. flapa cHl.
MoveHr napbl. Ceoficrea nap. CloxeHr.re nap. Teopeua o na-
pannenbHoM [epeHoce culsr. flpneeAeHue nlocxofi cucreMbt
cun K AaHHoMy ueHTpy, Ycroeus paBHoBecur npousroltHofi
nlocxofi cucreMbl czJI.

MerogH-
qecKHe

noco6Hq

2
Paeuoeecue nnocxofi cucmeJnu naptunnenbHhtx cun. Cloxe-
HHe napanneJrbHbrx cun, {eHrp napalnenbHbrx ct4Jr. floHqrrze
o,pacnpeAeleHHoft Harpygxe. Pacqer cocraBHr,x cacreu. Cra_

Mero4a-
qecKHe

noco6ug

6



rr4qecKH onpeAenr,{M$re H cTarHqecKH HeonpeAeJrHM6re 3aAaqr,r.
fpaOavecxoe o[peAEneH]re onopnbrx DeaK[Hr.

4 2

Pacqiim fuepu. Tpenye cKonbwceHun u KaqeHan
qecxnfi pacqer
rcux Seprr,r.

IVleroAr.r-
IICCKNC

noco6nr

5 2
3uxout t mpeHun ckonbilceHun Peaxurau urepoxoBarBrx cBs-
gefi. Vron rpeHas. Palnnoeecne ilprr H€rnur{HH TpeHHr. Tpenae

Mero.ull-
gecKL{e

noco6aq

6 z

Moneum ctutu omHecumenbHo qeHmpa *ax e"imS@
MeHT nap6t cHJr KaK BeKTop. MoveHr caJlbr orHocureJrbHo ocn.
3asucu^{ocrb MexrAy MoMeHTaM' cHJrLr orHocHTeJrLHo ueHTpa
H orHocaTeJrbHo oca. Ilpnne4eure [pocrpaHcreeHHofi crrcre_
Mbr cHJr K AaHHoMy qeHTpy. Vcroeuq paBHoBecH, rrpon3BoJrb_
Hofi npocrpaHcrseHHofi cHcreMbr cnl. 3aAaqu Ha paBHoBecue
TeJra [oA Aeficreue]\,f npocrpaHcrseHHofi cHcreMbr cun.

MeroAu-
TICCKI,IC

noco6ar

7 2

Ilerrmp mnlnecmu.
llpunegeHne lapannenbHbrx cHJt. IJeHrp rfl)Kecru TBepAoro
rela. KoopAHHarBr ueHTpoB T.r{xecrr4 HeoIHopoIHrx rel. Ko_
opAr,rHarbr rreHTpoB Tqxecrr4 oAH opoArrbrx reJr. C n oco6rr
onpe.qeneH H{ Ko opAr4 Har rreHTpoB r.sxe cru. I{eHrpu r{xe cru
HeKoTopbrx o.qHopoAHbrx Ten.

MeroAu-
IICCKIIC

noco6uq

) t2 KraHeuarurca

8 2

KuueuamuKa nroqKu'u meepdozo mera.
KnHeuarurca roqKa, Kanevarplma roqKr H TBepAoro reJla.
BregeHae B KHHeMarHxy. Cnoco6rr ga;raHv,n ABH)KeHHll Tor{Kr4.
Bexrop cKopocrn TorrKr4. Berrop ycropeHnq ror{Kr4.
OnpegeleHHe cKopocru H ycKopeHHr roqKa [pr4 KoopAHHar_
sou cnoco6esap'aHns ABHxeH[r roqKn. KacarerlHoe H Hop_
M€rJrbHoe ycKopeHne roqKH. Hexoropsre qacrHbte cnyqaH
ABHXeHpIT ToqKH.

Meroaa-
qecKI,Ie

noco6Hr

9 2

ff o cmy namer b H o e u Qp ar4smen t u o e d e u)rc e u ue me ep d o z o
men&
C'reneHu cgo6oArr rBepAoro rela. flocrynareJrbHoe [r Bparla_
TerbHoe ABIalKeHHT rBepAoro rela. llocrynareJrbHoe ABnxe_
Hue. BparqareJrbHoe ABDKeHHe rBepAofo rena BoKpyr oca.
Vmoeas cKopocrb H yrnoBoe ycKopeHHe. paeHovepuoe H
paBHonepeMeHHoe BpauleHHs. CxopocrH H ycKopeHgr ror{eK
Bpaualoulerocq rera. BpauleHae rena BoKpyt- Heno4rnxHoft
TOt{KH.

Meroan-
qecKue

nocoSur

t0 2

ffn o cxo nap uuen b Ho q d a utrc e u u e me ep dozo -", o. O np, d n
reHue cxopocmeil u yqxopeuuil.
fllocronapalJleJrbHoe ABHxeHHe rBepAoro rela. vpaeHeuur
nJrocKolapanJreJtLHoro ABUxeHHq. pasroxeHae ABnxe_
HHr Ha rrocrynarerLHoe 14 Bpauarenr,Hoe. Onpe4eneHne cKo_
pocrefi rorteK nlocxofi Surypu. Teopeua o npoeKuu;rx cKo-
pocrei AB)D( ToqeK rena. Onpe.qeJreHue cnopocrefi TorleK
nlocxofi Qaryprr c rtoMourblo MrHoBeHHofo ueHTpa cKopo_
crefi. PeureHHe 3aAaq Ha onpeAeneHHe cKopocru.

MeroAu-
{ecK|4e

noco6u.{

ll 2
Onpedenenue ycKopeHurt moqex nnocxoil Arryp* p"-""r*
3aAar{ Ha ycKopeHur. \4rHoseHHr,lfi ueHTp ycxopeHnfi.

l2 2

Cnottnoe dewrceuue moqKu u meno.

, nepeHocHoe H

crcopocreft.
Kopuom.rca.

MeroAn-
IIECKI,IC

noco6ns



l3 2
Cnotcnoe de uucen ue meepdozo mero. I{annH4puuecKHe
sy6varsre nepeAaqu. CloxeHne rrocrynarenbHoro ra Bparua_
TeJrbHoro ,{suxegprfi.

3 l0 Ir.rnatrurca

t4 2

nuuanuxa morrKu

,{unavnxa roqKu, OcHosHrte noHflTHr u onpeleneHur.
3axossr AHHaMHKH. CHrsr e npapoAe. Cpurr rpeHns. 3a.qa.{u
AHHaMHKH 4lx ceo6olAHoft H Hecso6olnofi varepnalsuoft
ror{Ku. [u$(repeHur{flnrHbre ypaBHeHHc ABprxeHu, roqK}I.
Ihau p eureHvr-r aropefi 3aAar{H .{B HxeHr,rq.,{auxeuue rosKr4,
6pouleHHofi rroA yfnoM K t opn3oHry B oAHopoAHoM noJre rrr_
)Kecrv. OrHocr.rrelrHoe ABHxeHHe Marepnansnofi roqxra.
Brur.sHrae BpauleHns 3evnz Ha paBHoBecne H ABlrxeHHe reJr.
O 6r{He reo peMbr AvraaMHKu roqKn. Kornq ecre o .IIBHxeHH{
(Hurrynrc) ToqKH. llrrlnylrc cr,tJrr,r. Teopeva o6 ugtreHeHHa
KoJrHqecrBa ABHxeHHT (nnrnynrca) ToqKH.

Pa6omu Mot4uocmt. Teopeua o6 tnueueuuu KuHemtrqe-
cxoil euepzuu.mouKtl

Pa6ora cHlsr. KoHceqBaraBHbre cHJrsr. Morusocrs. rlpnveprr
Bsrqr{cJreHa.fl pa6orsl. floresqnaltHag 3Heprnfl . Kuseraqe_
cKaq 3Heprur. Teopenla o6 asvelreHun KnHerur{ecrcofi gHeprrlr
ToqKH. Teopeva MoMeHToB.

Ifpnnon uueiluue xonedauun moqKu
Cao6ognue xore6aHnc 6es ylera cnn coflporuslreHHs. Cro_
xeHr4e xole6asafi . 3Heprur fapMoHnr{ecrcux rcole6aHr.rfi . [Io-
H.f,THe o $asouoft flrocKocrr,r. Cno6o4Hste rcore6aHa.s B noJre
nocroruHofi ctlsr. flapalJteJlbHoe BKrrloqeHile yfipyfux sne_
M eHToB. llocl e4oaareJrb Hoe BruloqeH He ynpyrux 3reMeHToB.
BsrHyxgeuuue Hc, PesoaaHc. Cso6oAusre rore6anu.s
c Bq3KHM CO[pOTHBn . BrrnyxgeuHsre rone6aHnr c B.c3-

Mero.ul-
qecKI4e

roco6prs

l5 2

fuua.ntuxa cucmeMb, u meepdozo mena.
MexaHn,tecKar cucreMa. Cnlsl BHelrHHe H BH),rpeHHHe. Mac-
ca c[creMbl. TleHrp vacc. ,{uHauHKa BpaurareJrbHoFo ABHxe_
ur.r-s. Morrleur HHepuHH cucreMbr orHoczTeJtbHo ocH. pa.qayc
HHepIII4r4. Mov eHr :alaepqt4+ TeJI a orHoc l,f reJr b Ho n apannen b_
Hsx ocefi. MoueHr HHepuHH TeJta orHocnrerbHo rrporr3Bonb_
u o fi oc a. Teope u a frofi re nca-llIrefi uepa. .{H $$epeHulrar r-
Hbre ypaBHeHHr ABHxeHr4g cl4creMbt. Teopelta o ABIDKeHI,IH
ueHrpa rr,|acc. 3arcoH coxpaHeHHr ABrixeHHr UeHTpa Macc

MeroAu-
qCCKI,IE

loco6ns

t6 2

uc cucmaual,
cucretru). Teope-
vnyluca).3arcos

coxpaHeHu_s KorHqecrBa ABuxeHHr (nunylrca). fraeHsrfi
MoMeHT Korr4qecrB ABuxeHu{ (Hunylrca) cHcreMbt. Teopeva
MoMeHToB. 3arcoH coxpaHeHr4t rJraBHoro MoMeHTa Kort4qecrB
ABH)KeHur (rav nyl sca).
K uil ent uqe c Kot ? H ep z un c uc nte-u ht.
Kr.rHerH.{ecxafl 3Hepfnq cl,rcreMbr. Teopeva KeHura. Hexoro-
pbre cnf{aH Bbtr.u4cJreHlrr pa6orrr. Teopeva o6 ugveueHuu
Ku Herr4qecKofi. sHepnuH cucreMbl. 3arcou coxpaHeHn.s M exaHr4_
qecrcofi 3Heprur4. MeroAHqecKUe yKa3aHHJr no perxeHuro 3aAa.l
c npHMeHeHHeM 3aKOHOB COXpaHeHHq 3HepfHr.r
Ilpntoxcenue oduqux meope.u x duuatuuxe meepdozo meno.
HenuepunalbHbre cacreMbr orcqera. Calrr HHeprIXll npr4 no_
crynaremHoM AeHxeHHra. UeHrpo6exHar cuna r,rHepuuu. Cu_

Meroalr-
qecKue

noco6ts

8



na Kopuonnca. ilpr,rrlqan .{anarr,r6epu. f@
rltasHrtfi MoMeHT cHI HHepTIHH TBepAoro rela. BparqareJrsHoe
IBpDKeHHe rBepAot o Tela. Ozraqecxnfi Ma.srHr,tK. Ilnocxona_
pannenbHoe ABr,rxeH4e rBepAofo rela. CnoxHoe rBr,DKeHHe
TBep.tlofo reJra H cHcTeMbr rel. ,{nnxeHae reJra c nepeveuHofi

IIpnueHenne HerHepllaalurofi cncreMbr orcqera. peuresne
brx 3alaq. Peuresne MHoroxoAoBlrx 3aAaq.

Ilpun4un Bo3MoJttHbrx nepeMeuleH"A i oOaie ypa"neurt"
duno,uuxu

BosNaoxlrHe nepeMerqeHnr. KlaccHQaKarlnfi cssseft . ilpwH_
rIHn Bo3Mo)nHbrx nepeMeuleuufi npn paBHoBecr4H Marepaan6-
Hofi czcrevrr. O6utee ypaBHeHlre crarHKH. flpzHqun aos_

cme-u
Ycnoaus paBHoBecHfl MexaHr,rqecKlD( cHcreM. vcrofiqHsocrs
paBHoBecHs. IIpHrr.rep o[peAeJreHHrr rroroxeHrai paeHoeecnr z
HccneAoBaHun ux y cr ofiqr.rBocrn.
Ilccn edoeauue xoneflan u it nexan uqec K ux c ucmern
OcHoeHsre on peAeneHr,rq xor e6arerbHof o ABlrrKeHHfl . Malr,te
ceo6ogHsre role6asnr cncreMbl. Cso6o4Hsre rcore6aHH.c ct4_
creMbt c yqeroM cnn conporHBreHnc ABHXeHHIo. BrtnyxgeH_
grte xole6aHHr cHcreMbr.

MeroAu-
IICCK!IC

noco6rlq

.fl sreHu e yAapa. Ilprrr,t ofi ueHTpanbH b rit y pap layx rel. vgap
no BparqalouleMyc.fl reny.
fuQfiepenquurbHbrc ypaBHeHun u uemodu ,tx petaeHun
OcHoeHtre noHrrrzr H onpeAeneHrar. {HQQepeHur4a.nbHbre
ypaBHeHHr nepBofo nopcAKa c pa3Aenfllou_u.rMHc.fl nepeMeH-
usrrr,tlr. Jln uefi Hsre yparHeHur BTopofo

MeroAu-
qe cKI4e

noco6n.s

IlparruvecKne (ceMnHapcKue) 3aHsruq

Irb
nln

Hovep
Pa3Aera
ArrcuI|-
NJII,IHbI

O6uenr
qacoB Teva n pa rrurtecxoro 3a Hqrr.t q

Y're6Ho-
HADIf,AHbIC

noco6a.s

I )) Ctarurca

2
P acu i! mao-zp aQ uu e9 xan p a6 o ma
flpoexqr,u cl.tJrbt Ha ocb H Ha nJrocKocrb. feoverpuvecxHfi
cnoco6 cJroxeHr4r cnlr.

Konn, xlacc

2 2
PacqEmno-zpatpuve
PagHoeecae cHcreMr
HOCATeIbHO UeHTpa

xon padoma
cxoArrrluxcr cul. Moveur cuJrbr or-
NH TOqKH.

Kourn, xlacc

J 2

P acq ii mao-ep aQ uu ec xan p a6 o ma
flpane4eHae nlocxofi cucreMbr cHJr K AaHHoMy ueHTpy.
Ycrosus paBHoBecar trpoH3BoJ]bHofi nlocxoft cHcreMbl
cHn. Cnyqafi [apanilenbHbx cr4n.

Konn, xlacc



4 2
P 0c q im no-z p aQ uuec xan p a6 o ma
Onpe4enenae peaKrlur onop B nlocxoft H rrpocrpaHcrBeH_
Hofi cucrevax.

Korun, xlacc

5 2
P acq Emuo- zp a Q uue c xan p a6 o ma
Ilapa cal. Irlsra6arcqlre H Kpyrsulue MoMeHrbt, Onpege-
neHl{e Kpyrsrrr{x H Hsr}r6a}oq}x MoMeHToB cHJr.

Koun, xlacc

6 4

P acq Emuo-zp aS uup c xan p a d oma
Pacqer cocraBHbrx {ucreu. Crara.recxpt onpeAenr,rMbre H
crarrarrecKu ueotpe]AemrMbre 3aAaqr. fpaQn.recxoe onpe-
AeJreHue onopnrx peaxqrfr

Konn, rlacc

7 4
Pctcqdm Q"pn. Tpeuue cKonffirceHun u kotteHun
Pacqer depu. Asalurnqecxnfi pacver rrJrocKlrx depu.

Kovn, xlacc

8 2
P ncq Em uo-zp aQ uve c xaa p a6 oma
Pac.{er 0epNa fpaQr.rveu<afi pacqer nnocxprx deDv

Kovn, xlacc

9 2

P acq iimuo-zp a(t uu e c xan p ad om a
IlpueegeHlre flpocrpaHcreeHHofi cncreMbr cnn K AaHHoMy
rreHTpy. YcrosHs paBHoBecr,ts npou3BonbHofi npoc.rpaH_
creelrHofi cucreMbt pal. 3a4ava Ha paBHoBeche rena noA
.qefi creneN{ npocrpalHcreeHnofi cHcreMbt cHJI

Koun, rlacc

) l6 KnHenrarurca

l0 2

P acq iimuo-zp a(t uu e c x aa p a6 o ma
Onpeleleune cKopocrlr H ycKopeHns ror{K}4 rrpa KoopAH-
HarHoM cnoco6e 3a4anufl ABr.DKeHI,rr ror{KH. KacarelsHoe u
HopManbHoe ycKopeHr4e roqKa. Heroroprre qacrHbre cry_
r{aH,qBHX(eHHS TOqKH

Kolrn, xllacc

ll 2

P acq Em uo- zp a(t uu e c xan p ad o ma
flocrynarelbHoe H BparrlarenbHoe ABHxeHHJT rBepAoro
rera. IlocryrrareJrbHoe ABHxeHHe. yrrosarr cKopocrb H
yfnoBoe ycKgpeHue.

Konn, rrlacc

l2 2

P ac q Em no-ep aQ uulcxan p a6 o ma
Bpaularelruoe 4end<eune rBepAofo rena BoKpyr ocn. pae-
HoMepHoe H paBHo[gpeMeHHoe BpaqeHuq. Crcopocur u
ycKopeHHr roqeK Bpaqaloqerocs reJla. Bpauleune rela
BoKpyF Heno4srzxHqfi ToqKrl

Kovn, macc

l3 2

P oc q i m uo-z p afi uv e,c xaa p a6 o ma
Onpe4eleHue cxopocrefi roqeK nlocrofi Qrarypsr. Teope-
Ma o flpoeKunrx cKopocreft 4eyx ror{eK rera. peu:eHae sa_
Aaq Ha onpeAeneHr4e cKopocTH.
lhaH crcopocrefi. OrlpeAeJleHrde ycr<opeHafi roqeK nlocroil
QHrypur.

Kolrn, rclacc

t4 az

P acu ii muo-zp o rp uu el xon p ad o m a
Onpe4eleHHe cxopoprefi roqeK uocxofi Qrarypu c noMo-
ulbro MrHoBeHHoro UeHTpa cxopocrefi. peurenue 3aAaq Ha
ycKopeHn-rr. MrHoseHHrrfi qeHrp ycxopeHuri

Kovn, uacc

l5 2

P acv ilmno-z p aQ uv e c xan p ad o ma

Kovn, xlacc

t6 4

P acu E muo-zp atl uu e c xaa p a6 o ma
Cloxnoe ABlrxeHHe rBepAoro rela. I{ulHnApHqecKHe
sy6varrre nepeAar{H. Cloxenne rtocryilarenbHoro H Bpa_
ulaTeJlLHOfO AslrxeuHfi

Koun, rlacc

3 r6 nuHaunrca

l7 2
P scu i! muo-z p a (t uu ec x an p a6 o ma
3aAa.{a AuHaMHKH Anr cBo6oAHofi r{ HecBo6oAHofi uarepu_
alruofi roqrca. AH$OepeHrlr,(urJrbHbre ypaBHeHH{ rBr.DKeHHq

Kovn, Klacc

l0



TOI{KH.

19 2

P acq Emuo-zp aQ uu ec x an p a6 oma
fllaH peuleuur ero pofi 3aAaqH .[Br,DKeHHr.,I[n nxeHrae rov_
xr, 6poureuuofi no4 yt-JroM K ropu3oHTy B oAHopoAHoM
rrone rlrxecru. OrHpcureJrbHoe ABr,ureHrne u arepua.rrHoft
TOI{KH.

Kovn, rlacc

20 2

P acu iimuo-ep afr uu e cxaa p a6 o m a
Mouenr r.rHepIIHr4 cltcreMrr orHoclrreJrbHo ocn. paanyc
HHeprrHH. Mouenr lrHeprlr4n reJra orHocaTeJrbHo rrapan_
JreJrbHbrx ocefi. MoueHT HHeprILrH TeJra orHocr{TenbHo npo_
ltgsorsHofi ocu.

Koul, xlacc

2t 2

P o cq EmHo- zp aQ uv e c xaa p a6 o ma
Koru.{ecreo ABmKeHlrr cncreMbl (nrnrrryltc cncrevu).
Teopeua o6 HsNreHeuhn KoJrHqecrBa ABHxeHuc (Hlr{nvrs_
ca).

Koun, ruracc

22 2

P acq iimuo-zp aQ uu e c x aa p a6 oma
lamxenne relra c nepevenHofi vaccofi. CoevecrHoe npu_
MeHeHHe 3aKoHoB !.nHaMUKpt H MeTOAOB pellleHl4.s KI{HeMa_
TLIrlecKlIx 3aAart

Kovn, xlacc

23 -rz

P acu i mno- zp a(t uu ec xan p a6 oma
Peuresne 3a,aaq pa3nur{HbtM}r cnoco6atrz. flpzueneHue
HeHHepllazrnrnofi cncteubr orcqera. perueHae HecraH.{apr_
Hbx 3aAar{. PeureHne MHoroxoAoBbrx 3a.[aq.

Kovn, rrlacc

24 2

Yp ae n e n un d u n atn ux u (c ettuu ap)
,{nQQepeHqazrnbHbre ypaBHeHrds rrepBot-o rop.flAKa c pa3_
.qensrcqaMac.s nepeMeHHbrMtr. JIHHefiHrre ypaBHeHHJr Bro_
pono noprAKa

Koun, uacc

25 2

lupocxonu, (ceauugp)
fnpocxonu. Cao6o4uufi rHpocxon. llpeqeccnr (xeleuue,
npa KoropoM MoMeHT HM[ynbca rera NreHrer ceod
HattpaBJreHHe B npocrpaHc.ree) rBpocKona nog 4eficreaev
BHeuHr4x cnr. Vrroear cKopocrb npeueccuH. Hyraqnr,r
(cla6oe HeperynflpHoe ABH)KeHne Bparlalouenocr ra€pAo_
ro rera, cosepuarcuero npeueccl+o)..

Kovn, uacc

u IOTO: 54

JladoparopHr're p a6or br - yH e 6Hbuw lu qH oM u e np e dycuomp eHbt

Canaocroqrerbnas pa6ora cryAeHTa

Tepra lr eua CPC

Braa cPC | (Pacu€muo-zpaQtmepxan pa6oma). cxoA-srqasc fl H nroc*as
cI4CTeM6t CHn.

Bna cPC 2 (Pacudmuo-zpaetuecxan pa6oma), flpocrpaHcrBeHHa, cucre-
Ma cun. TpeHHe cKoJtbxeHnr.

Bua CPC 3 (Pacv€muo-rpo4r*""
roAoM PurreDa:
Braa CPC 4 (Pacvdmnoupo4t*
HOBECAC MEXAHHqECK}D( CI,ICTEM;

Ba.q cPC 5 (Pacu€muo-zpaetnecrcan pa6oma). vcroea.q paBHoBecH.,{ rpo-
ageorrHofi npocrpaHcreeHHqfi cucreus cur.3araqu Ha paBHOBecHe reJra

tl
ll



noA AeftcrBHeM npocrpaHcrBer{Hofi cucre;br cun

Heonpe.{enHMHe cHcTeMbr.

7
2

8

Beta CPC 7 (Pacvdmno-zpaQtnecrcan pa6oma). Ilpuaegeuue npocrpaH_
crseHHO[ cucreMBr cr,rJr.K raHHOMy rleHrpy. vcroeus pu"rro""r- rpo]r3-
aolrsofi npocrpaHcrBesnofi clrcreMbr cHJr

2

9

Bsa CPC 8 (Pacvdmno-zpaQtnecrcan pa6oma). KoopAnHarlr ueHTpoB rr_
)KecrH HeoAHopoAHbrx reJr. KoopAnuarrl ueHTpoB Tqxecrn oAHopoAHbrx'rel. Cnoco6br orrpeAeneHaq KoopAHHar rIeHTpoB Trxecrr. I{eH,rpu rr_
XECTH HCKOTOPbIX OIHOPO.4H6IX TCJI

4

Pa:tet2 l0 HEMATI'KA l8

ll
CTU T4

TOqKI4.

e cny- 4

t2

B na CPC 2. (P acu € mu o - zp aew,e crcan p a6 o ma). flnoc xonapaJrJren'Hoe
ABA)KeHHe rBepAoro rela. YpaaueHurr nJrocKorrapannenbHofo ABHXeHHT.
PasroxeHrae rBHxeHHr Ha nocr)irrareJrbHoe H BparuarensHoe. Onpegele_
HHe cKopocrefi roqerc nlocrcofi Szryprl. Teopeua o npoeKrrr4rx cKopo_
cteft gey;< ToqeK TeJra.

4

l3
Baa CPC ma). Cnoxnoe ABrrxeHlre rBep_
AOfO Tena peAarrr. Cloxenae flocryila_
TEJIbHOI'O

6

l4
Bua cPC 4 (Pacudmuo-zpa(nnecrcan pa6oma). Knueuaraxa nJrocKoro
MHOTO3BeHHOfO CTepx{HeBofo MexaHl43Ma 4

Pasaer 3 l5 ,llusauuxa l8

t6
Baa c PC | (P acvdmu o-zpoQuvecrcan pa6 oma). floresuuarb Haq sHepr,r.
KHHera'recxar oHepf'.n. Teopeva o6 asN,reHeHHH KHHer'qecnofi 3Hepr'H
To.rKr.t. Teopena MoMeHToB

2

t7

B ua cPC 2 (P acud muo-zpaQtuue qxaa p a6omo). Mexas u qecKar c'creM a.
carrr sHeuHHe H BHyrpeHHue. fvlacca c,creMbr. I{eHrp uacc..{aHavnrca
BPAUIATCNbHOIO AB A)I(EH A,S. MOIUEHT H HEP IIHH CHCTEMbI OTHOCHTCJ] b H O
ocu. Pa4uyc r,rHeprrnn. Mouern HHepqrlu TeJra orHocHTeJrbHo napannenb_
srx ocefi. MoueHr r,rHepqur4 TeJra orHoq.rrerbHo npor43BonbHofi ocu.

2

l8 Bua cPC 3 (Pacu€muo-epaQtuuecrcan pa6oma). cloxsoe ABDK.HH. ror{K,
H AHHaMHKa B TeXHOJrOfHarecKlrx Ipoueccax; 2

l9
Bua cPC 4 (Pacu€muo-zpattuuecxaspa6oma). flpuueueHHe reopevur o6
H3MeHeHHH KHHerHqecKoil eHeprulr K cucreMe, cocrosqefi u3 HecKoJlb-
KI,IX TEJI.

2

20
Bua cPC 5 (Pacudmuo-zpa{tuuecxaapa6oma). o6'rue reopeMbr lt4HaMvt-
KH MexaHuqecxofi cucreMbr 2

2l

BHa cPC 6 (Pacudmuo-zpaQnnecrcan pa6oma). fHpocrconrr, cao6oAHrrE
fnpocKon' I-lpeqecc"s rlrpocKorra nog geficraueM BHeUrHnx cHr. yFroea.fl

14e cuJrbt, Hx npupoAa H

cHMMeTpHrrHo,|-o BoJrqKa

2

22
Bn.q cPC 7 (Pacu\mno-zpa(ttmecxaa pa6oma). perues'e 3aAar{ THHaMHKH
MeToAoM KHHeTocTaTlrKH. 2

12



ZJ

Baa CPC 8 (P acv €muo -zpaQuue crcaa p a6 oma). flpHueneHue y paeneHHfi
Jlarpanxa Bropofo poAa r cucrgMaM c o4Hofi r,r ABWg creneH-,rMr cBo-
6oasr.

4

llroro 54

5. Ilpunepnan memomuKa r{ypcosbrx pa6om

6, OdpasosantenqHbte mexHonozuu
O 6y.reuue [porr3B oArrrcs B rou6nnupo$aunovr Qoptr are
B coornercrBuu c rpe6onaHrrnMu O|OC BO no HanpaBneHr4ro rroAroroBKu peana3arlu{

KoMrIeTeHTHocTHofo noAXoAa npeAycMaTplrBaetr [rl4poKoe r4crroJlb3oBaHr{e B yue6Horr,r npoqecce
aKTI{BHhx Ia I4HTepaKTVBHbx Qopu [poBeAeHlrs.zausruit c UeJrbro $opnrraponalaufl,vrpa3Burufl
upo$eccuoHaJlbHbx HilBbIKoB o6ytarouuxcx. B paMKax yre6urx Kypca npe.{ycMorpeHr,r
Bcrpeql4 c npo(feccopcKo-npenoAaBarenbcKlrM cocraBoM EpxHcxoro rocyAapcrBeHHofo rexHr4-
qecKoro yHuBepcl{Tera, reHepilJrbHbrM Ar4peKTopou OAO (MM3), OAO (PI]K) Macrep-KJraccbr
c pyKoBoAr.rreJrrMrr npoeKTr{rx orAenoB ra 6ropo yKa3aHHbrx npegnpurrufi.

,{lr 4ocruxeHllt nocraBJleHurx qerefi rrpenoAaBaHus. IktcrrunJrrzHbr peanr43yrorcr cJre-

Aytoqu e cpeAcrBa, cn oco 6u u opf aHr.r3 arllr oHHbre M eponpr{rrr{s :

- I4syreHI,Ie reoperuqecKoro Marepr4ana Ar.rcqlrnnr{Hbl Ha reKrlr4qx c r4cnoJrb3oBaHr4eN{
KoMlbrorepHbrx rexHolorufi ;

- CauocrosrerbHoe I.I3) reHae reoperr.rqecKoro Marepvana Ancr\r,rnJrr{Hr,r c r4crroJn3oBa-
suervr Internet-pecypcoB, unSopuaqlloHHbrx 6ar, uero4rzr{ecKux pa:pa6orox, cnequartHofi
yre6nofi z naytrofi nr4Teparypbr;

- 3arperuenue reoperlir{ecKoro Marepuana npu BLrrroJrHeHr4r npo6leuHo-
opr.reHTr.rpoBaHHbrx, flolrcKoBbrx, TBopqecKux zed.auuit n pa6o.refi TerpaAr.r.

[lr 4octraxeuus rInaHLIpyeMrIx pe3ynbraroB ocBoeHlrr Ar.rcquflnuHbr rrpr4 npoBereHrzr4
rIpaKTItrIecKL{x zaYxTwit, la6oparopnrx pa6or Lr qreHlrq lexquft npnMeH.[ercs pq1

J\b n/n Ha[MenosaHl{e reM

I I4ccne4onanue paBHoBecus.prABr.rxeHr4.s MexaHr,rqecKr.rx cr4creM (no napuanraira)

2 Ctaruxa, KLIHeMarI,IKa, AHHaMIIKa AByxcryn eHqarof o M aHl,Inynqropa

a
J I'IHrerpupoBaHl{e au$$epenq[anbHblx ypanHenafi ABax{eHvs Marepr.rnnbnofi roqxu.

4 I,IccreAoe aHlle ABpIlKeHIlt M exaHr{rrecKr,rx cr{ creM c AByN{-s creleHqMu ceo6 o4rr

5
I'Iccre,{oeaHne KLIHeMarLIqecKLIx H .qr.rHzlMt4qecKr{x xapaKTepr{crt4K MexaHr,rqecKr4x
CHCTCM

6 Irlccnenonanue role6anuft cucreu

7
Onpe4eleu[e peaKIII{t onop cocraBrlrrx KoHcrpyrqufi c BHyrpeHHr{Mr.r oAHocropoH-
H'IM}I CB'3'MI4

8 flocrylar ABr,r)KeHu.rr rBepAoro rena

9 flpuueuenue ocHoBHbx reopeM ABHx{eHr,rr MexaHr.rqecKr,rx cr4creM

10 Pac.{€r role6anus MexaHr.rqecKr.rx cr4creM c oAofi crerreHbro ceo6oaH

ll PacqEr KoHcrpyKuuit u SuzuuecKr4x BeJrr4qlrH
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o opa3oBareJrbnrrx rexnoJrorlrft , xp otue yKa3 aHHrIX s ra6rl..Iqe :- MeroA upo'leuuoro o6yvenna (nexqza, .rpu"r"""" xue zanxrwx)
- O6y.reune Ha ocHoBe orrbrra (lexquu, npa6Tuqecrcue lau.rrul)
- Onepexarculat cilMocrosreJlbnat pa6ora (cauocrorr errb*atpa6ora cry4enron)

7. Oqeuovuute cpedcmea dnn meKyulezo Ko npoMurcymortnoil am_mecmaquu no umozaJw ocqoeHun duc4unnun xoe ofuecneueHue carro_
cmonmerbnofi p

oqe'ra ycrreBaeMocrlr cryAeHros ocyqecrBJrrerc, [o pe3ynbrarzrM:
l ' IzlnapreldlyanbH'rx :a4aHuft (pacverno-rpa(fnvecxue pa6orrr), BbrrroJrHreMbrx HarlpaKr'qecKl{x 3aH'urusx - reryqrft KoHrponb' (enr pa6o.' .rpo".p*i' yi"t^n r,r HaBbrKoBcaMocrorreJrbHoro pelreHprr KOHKperHbx 3aAatr. Teryrqlzfi *orrpon"'ro*a, o.yu,ecrBrqrbc.f,lyreM pelrreHr4r recroBbrx zanawuit.

IenaM <Crarura> u <KuneuarnKa))
IIIeHLI' 3aAarl BO BpeM{ cAarlut 3K3aMeHa rlo
ra>. 3xsaMeH rrpoBolr{Tcq ro 3K3aMeHarlr{oH_
pocbr r4 pacu€rno_rpa$zvecxue 3alarrpr

7.1. Ilpwwepu KoHmponbHbrx sonpocor K eK3urreHv:

L Axcuorurr crarr.rKr.r. Ceszu u
2. CxoAsulascr clrcreMa cun.

qefic.s crrcreMbr cr.rJr.

3. Auaruru.recKoe cJroxeHr4e
[apannenbHbrx cHJL

4. MoueHtrr clltrbr orHocr4TeJlbHo rorrKr4
5. flpoexqnr panno4eficreyrouefi crrJrbr

.ueficrnyrorqefi cnlsr.

PasAer (CTATI,IKA)

peaKrlr{r4 cn4sefi.
feorvrerpuvqcKoe cJro)KeHr.re. Yclosze paBHoBecr{, cxo.4r_

cl4creMbr cxofrquxcr. cur. Teopeua o paBHoBecr4rz rpex He_

kr acu.
Ha ocr4. Teopeura Bapauroua o MoMeHTe paBr{o_

6. cucrerrra lapannenbHbrx crnJr. flapa cur rE ee csoicrna.
7 ' Teoperua o6 sreLIsareHTHocrI'I rB)D( rrap Q',rJI, pacnoJroxeHHbx n o.qnofi rrJlocKocrr4.8. Teopeua o nepeHoce napbr crrJr B rrapannenbHyro rnocKocrb.9' Teopeua o cJIoxeHI4H MoMeHToB cIIJI, cooraBrurrorlrzx napy. CroxeHue napbr cun.l0' llpuneleHl'e .I'IJI'I r qeurpy. ourosuar reopeMa crarprKr.r o [pr{BeAeH uvt currx qeHTpy,
I 1. IIacnrue cnyqar4 rrpr{BeAeH}r s, cuJr r npoqreftureMy Br4Iy. ycrosus u ypaBHeHr{r paBHo_

Becus. lpor.r3BonBnofi cucreubr ctrJr.
l2' Pacqet fieprr'r: IIoHtrI4e o Qeplle; ycnoBue crarr.rqecKofi ueonpe4eJr'Mocrr.r u feoMerp'-

'{ecxofi Her.r3MeHreMocrr' o"pu; npeAlocbrnKu pacrrera sepru; [op.,rAoK pacqera oeprur.13. Mero.qrr pacrrera peaxquft B crepxHrx Qepnr: r.rfa Bbrpe3aHr4, y3noB; Meror ceqesufr(Purrepa).
14. I{eHrp naparnenbHbx cr.rJr.

l5' IleHrp r{x{ecrl'I TBepAoro rena. KoopAr.rHarbr rIeHTpa rrxecrr{ o.qHopoA'Lrx ren.
16. Merolu uaxox4euuq rleHrpa rrxecru.

Ceuecmp
Bud sannmun rI c n o n aty an bt e uH me p axm u e@

HUe mexflono?utt
Konuuecmeo

qacog

[I, III
IT-uerolu, Case-stud
IT-verorsl, Case-stud
He upeaycrtrorpelrsl neOHtrr ""aro,
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P asre.rr <KIIHEMATI,IKA)

l' EcrecrseHHrtfi cnoco6 zagauux anraxe{rar roqKr.r. onpegerenue cKopocr}r rd ycKopeHrg
TOIIKI,I.

2' KoopAanarurtfi cnoco6 zarasus gnuxpnu.r rotrxr.r. onperenenue cKopocrr,r u ycKope-
TII{' TOqKI.I.

3. Bexropnrrfi cnoco6 3araHtfl .qBr4xeHHE TotrKrl. Olpegerenpre cKopocrr4
TOIIKI,I.

4. PanHouepHoe pr paBHo[epeMeHHoe rBr,rxeHr.re rosKr.r.
5. flocrynareJrbHoe ABHXeHr,re rera. onpeFeJleHrae, TeopeMa, cJreAcrBr.re.6' Bpalrlenze rBepAoro rena BoKpyr HenprBr4xnoi ocu. onpeAeJreHr.re. 3a.qanze nBr,rxe-

HIdq..

7. OnpeAelenne maHefiubrx H yrnoBrx cr{pocrefi. BercropHLre $opruynsr An-fl onpeAe JreH'fl,
cKopocTr4 r{ ycKopeHr4r TOrrKr,r.

8. Panuouepnoe rr paBHorrepeMeHHoe BparrleHr{e reJra.
9. EcrecreeHnrrfi cnoco6 saranux,{Br.rxeHr,rs rorrKpr. onpegereuze

TOIIKI,I.
cKopocTr.t pr ycKopeHr4t

10. Cloxuoe rBuxeHI'Ie rosKl{. Teopeuu o cJro)KeHr,r}r cKopocreft u ycropenufi.
I 1. KopuorucoBo ycKopeHr{e. flpaenno Xyxoncxoro.
l2.IllocrolapaJlnenbHoe ABIzxeHI,Ie reJla. onpeAereuue. Teopeua I (onpe4eJreHrze cKopo-

ctefi u ycropenufi roqeK rela).
13. Teoperraa2 (o rpoeKrlnrz cropocrefi). Tepperr,ra 3 (IIIam). Clegcrnur.
14' Mrnosessrrft IIeHTp cropocreft. gacrHrre cnyqau olpeAeneHur MrHoBeHHofo rleHrpa

cropocrefi.
l5' oopr'ryJlbl cJIoxeHI,It cKopocrefi u ycxopenufi n rrJrocKoM.uBr.rxeHprr.r reJra.
l6' Mrnosennrrfi IIeHTp ycxopeuzfi. vacrnsle cnyqar4 onpeAeneHr,r.s rroro)KeHr.rr MrHoReH-

Horo rIeHTpa ycxopenufi .

17. IlepegarosHbre MexaHI,I3MbI. Cxeuu rpocrefiuux nepeAarorrHbrx sBeHbeB MexaHLr3MoB

Pa:Aer ({I4HAMIIKA>

l. ,{unavura roqKl4 I'I cl{creMbl Marepr.rurnbfrhrx rotreK. I4nepuuarbHbre H Her.rHeprluanbHbre
cr4creMbr orcqera. 3axouu Hrrorosa.

2. Korraqecreo ABI{}KeHI,Ia (uunymc), uotuenr KoJrr{qecrBa.qBu)KeHHr (xuHeruvecxufi vro-
uenr), KI'IHeTI'IqecKiuI SHepru.s ToqKI4 t4 cI,IcTeMbI MaTepuiuIbHbIX ToqeK. Irlgr\,reHeuue Kr.rHeTrrr{e-
cKolo MoMeHTa npH I'I3MeHeHI'IU nOJIrOCa.

3. Ueurp Macc' K€uurosa cucreMa, ee npLIMeHeHr4e AJrr noAcqera KuHerr.rqecKoro MoMerrra
It Kl'IHerl{rrecrofi 3HeprI4I4 cLIcreMbI Marepl4z}nbHbrx roqeK (reopeurr Kenura). Bneuruue r4 BHyr-
peHHI4e cI4JrbL Molrlenr cLrJIbI, pa6ota cI,IJrbI.

4. ocnonurre reopeMbl ruHaMuKu,qns c[creMbr MarepnanbHbrx roqeK. Teopeurr o6 HsN,re-

Kr,rHerr.rqecxofi suepruu 2.nfl ToqKpr ra

Hbre cnJrbr. Kpzrepufi noreHrlr.raJrbHo-
HbIe cI4cTeMbI, 3aKOH COXpaHeHr4S rtOIHOfi

3Heprr4r.r.

6. Teopeurt rulaMuKr4 B Hel4HepquaJlbHbrx cr4creMax orcr{era. flepeuocnue r,r Koprronqco-
Bbr cr4Jrbr r{Heprlr4u. 3a[a'ra Oxoqzvcxoro-3neesa. Bluqulre BpaueHprs 3euma Ha ceo6o.qHoe
.{Brzx(eHue roqKr4. I-{uxroHu rz aHTr.Irrr4KJroHbr. Maqrnux oyxo.

7. llpaueuenple 3aKoHoB AIzHzIMI4KI4 K cr{creMaM [epeMeHHofo cocraBa. Vpanneuue Me-
IllepcKoro. (Doprvryna Ifzolroncxoro. MuorocryneHqarbre paKerbr. Aepoxocrvlrraa*ra cr{creMbr

14 yCKOpeHr4t
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8. [naxeuae Marepr,rurnbHoft ro.rrr4 B ueHTpanbHoM [one. 3axoHu coxpaHeHr{r. I4urerpn-poBaHLIe ypau'eurft ABuxeHEs B KBa.{parypax, cny'a. aHararr.rqecxoft rzurerp'pyeMocru (cre-rreHHiur 3 aBH crrMo cr6 [oreHrlr,ranruo I gHeprr4r,r pr pa.{nyca).
9. o6rqze csoftcrsa rBr4xeHur. 3axon'KeruLpa. i{"r.rp- Jlanraca.
10. llepervreHHbre, Qoprr,ryna u ypaBHeHr4e EuHe.
I 1. 3aaa.Ia ABp( ren. Kour.recrre cerreHprr. 3aAa.ra MHgTHX rel. llongrue o KocMHqecKI,IXlepenerax' 3llprnc folra,ua. c$eprr r{eficrnux. fpasuraqpronnsrft pa3Bopor rpaeKTopr4rr r(oc-MraqecKoro afiflapara (ue6ecnoro rela) nlaHerofi.
12' fiunao'uKa rBep.4oro reJla. Kuneru'{ecKiur 3Hepfu s vt KvrHervtqecxr,rfi MoMeHT rrp' .{B}r-xeHuu rBepAoro reJra oKoJro He[oABrdxHofi roqrz.
l3' feouerp".'Macc. Mouenru IrHepllurr. Tpnsop r'Hepu,u'o r{ oJrJrarrcor4.q aHeprlau.l4' llpeo6pa3oBaHl4e reH3opa I'IHepIIuIr ttp" [to"opore ocefi; fJraBHbre oc]r 

'rHepqrru.15.Ilpeo6prBoBaHr.re reH3opa r{Heprlllu r,pu [apaJrneJrbHoM rrepeHoce ocefi;reopelra frcft-resca-lUreftHepa.
16. luuavusecKue ypaBHeHr.{q 3finepa. Clyraft 3ftlepa.
l7' flepnrre l4HTefpzrnbl. lezxenrae Al,IHztMr.rqecKlr cr.MMerpvrrHofo rBepAoro reJra B cnyqae3ft1ela, uapaMerpbr ceo6o4noft peryJurpHofi upeqecczu B cnyqae 3finepa.

- l8' I4HrerpzpoBaHl'Ie ypannenzft ABHxeHvr cno6ognoro rBepAoro reJra B SnJrr{nrprrrecKux
Synxqrarx. feoue'rpuuecriur r,rHreprrper aguxflyauco. I.Inrepnperarlu, Max_Kallora.l9' Mon'reHT caJI, norAepx.'Baro,,Iprft pa.yn"pnyt ,,peqeccurc.qr.rHzlMr.rqecKr4 cr.rMMerpr4qHo-ro rBepAoro reJla' [euxenue rBepAoro reJla c Al(HaMr.{qecxoi cr,rnverpueft e ua6mo4aeMbrx
nepeMeHHbrx.

20. Crryigifi JlarpaHxa-flyaccoHa. BrruyxgeFHa.{ perynrpHarr rrpeqeccux, ycrofrqr{Bocrbcr,firlero BoJIqKa' ZnrerprapoBaHve ypanueHafi trBplx{eHr4,r B cfiyqae MzrJrbrx yrnoB Hyra\vu.21' 3lerr'renrapHat reopnr{ ft4pocKonon. flpzueneHpre fapocKorroB B a3poKocMaqecxofi rex-Hr4Ke. flpeqecczx serdHofi ocu.
22'lrossrue o cnyqae Kosarescxofi n Ausaur{Ke rBep.qoro reJra.
23. VpanHenur JlarpauNa. OcuoBHEre olpe.ugneHr4{. OcHosHrre noHrrr4, o cBr3_f,x. Kraccu_tfraxaqrar ceqsefi. BosN{oxHrre r.r BprpryanbHbre nspeMerrleHr.rr. guclo creneuefi ceo6oAu. fano_Te3a r4leanbrr6x cesgeft . f ononounbre cacreMbr.
24' KoHQurypaIIIroHHoe uHoroo6pa3[e ronoforr,lHofi cucrelrsr c KoHeqHbrM qvcroM cre[e-uefi c-uo6o4rr' flapairlerpu3a\ufl cl4creMbl o6o6{renubre KoopAraHarbr. o6o6rqenubre cr4Jrbr.25' YpanueHux JlarpanNa' YpaeHeHvIr,rarpfnNa B cnyqae [oreHrlr.ran'Hbrx 

'rJr, 
narpaH*H-

aH.

26. CsoircrBa ypaBHeHrafi JlarpaHxa:
qecxo[ 9Heprr4r.r.

KoBapr.raHTHocrb, pa3perrrr4Mocrr. Crpyxrypa Kr4Herv _

27 'lrousrue flepBoro I'IHTeI-pEIrIa.u'IHaMr.rqecxoft cucreuu. Teopeua o6 usN4eHenzu nolsofigHeprl4pl 14 ee rlpuJloxeHr4t. Koncepnarl4BHbre cl4creMbl.
28' o6o6rueHnuft I'IHrefpaJluiptt" (raurerpu.f,r<o6u-rleHnene). I-{uxlzvecxr{e KooprrrHa-Tbr pr qr,rKnr4rrecKr{e raHTerpilnbl
29.
30. nrrfi uorenupran.

31. . O6qee ypaBHeHr4e ruHaNruKu

r4.rleaJrb arpaHxa I -ro po4a AJrs crrcreM

3 2. flpeo6p asoBaHus JIexaHApa. ypanneuz t p ay ca.

7.2 llpunepw mecmoshrx sudauufi:
Tecr l.

Xecrrcas 3aIeJrKa (vuc.no
l. 3

2.2

1. pearcquii cnnru)?

t6



3. I
4. 1,5

5. l,g

2. HanpanJreHrre pearcur.rfi rn6rux c$ssefi?
l. a/Io;u, cgfl3rr
2. nepueuluKynsp cB.fi3r,r

3. xacarelsHbre cBfl3u

4. o6prcyer yron 300

5. no HanpaBneHraro Beca reJra

3. rlro Ha3brBaercq csqsrrc?
I . nocrylareJrbHoe,{Bpr)KeHae

2. nrc6oe ABr.rxeHr.re reJra

J. orpannueHrre rRM:{(cHrnr rs.rra
4. esaur\doAeficreue rera
5. npaqenrae reJra

4.!ne flapslr Jrexalqlte e oAHofi ttJrocrcocrrr, Mo)rcgo gaMeHrrrr:
l' oulloi'i naptxi, ;rexar{epi s 'rofi irte nJrocr{ocru, c rvrorwolrloM, paBl.rbn\.:

CYMMe M0if.lSII'I'OB AAHTI;,|X ABVX rIAp

2. rpeM,t rapaMu, JrexarIIaMI{ u roft xe rrJlocKocrrl, c MoMeHToM, paBHbIM
cyMMe MOMeHTOB AaHHETX ABP( IIap

3. uersss 3aMeHlrrb

4. ser flpaBr.rnbHoro orBera

S.MonrenroM crJrbr orHocrrreJ*no ro{rcu (ueurpa) Ha3brBaercq:
l. cyrraua cxo,{ruuxc fl, cvr
2'nroueHt, qllcJreHHo pannr,Iii nporl3rlefienl{ro i}tojl,vi-rr clr.rlbr Ha iljreqor r-.

e' Ha l{parqafiIflee paccroflHrle or yna3ftHnoft ToqKtrr Ao JrrrHurr flrr-rcrBu;1 crr.,rr}tr
3. Cyrr,rrr,ra BCeX MOMeHTOB

4. ser flpaBr.rnbHoro orBera

6. rlro na

1. TB-y€.r rra -fe":r{)

2.

3. vonaeur cr4Jlbr

4. napa cul
5. ypanHone[reHHiur cuJra

7. Cula, [pllJro)I(eHHas B xarcofi-.nra6o rorrKe rBepAoro reJra, SKBr.rBaJreHTHa:
l' ratoii;ffe cI'rJTe' rrpff.rlo]rie Noi.i r,rro6oii apyroii T{}qKo 3Toro re,[a, 11

nape crl'[' ]roLIeHT rcoropo[ paRerr N{o}teHTv larrnoii c}r.]rnr ornocrrre,rrxo noroii Torr*rr
r:ptr.rro)trcHlIg

2. raxoit xe crlJre
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3. nape can
4. panua Hynlo

8. Cracrenrofi cul Ha3brBaercql

l. conoxynHocrb crIJI, He npI,IJIoxeHHbIx K TeJIy

2. Ft,...Fe

3. Q,,Qr,...Q,
4. conoxy'n*ocrtr llecxo.txsK{x cIfJ, nprt.xoi.terrrl}Ix K rnepj{oMy re.rl
5. coeoxylHocrb 6ecxoneqHrrx cHJr

9. IIapofi crrJr Ha3BrBaercs:
I . .qee cv Jrbr HarrpaBneHHsre [epleHArzKyJrspHo
2. rpn cr.rJrbr pa3Hbx uaupauenzft
3. nporunorroJroxHbre cuJrbr

Iro, n&tlpaBireltllble B ilpo_
'I'I4B0lIO"it0xilrtte

10. BercropHoe ypaBHeH[e paBnoBecnrfl uapsr cul?
l. \no =o
2. \n, =o
3. \n,:o
4.ln,:o
5. \no =o

11. Ec.rru F = IH , < (F , yi) = 300 genny paBHa npoeKqus crrJrbr na ocr x?

l. F : sin3Oo

2. F = tg30o

3. F : ctg3\o

4. F:cos600
5. F* = cos3Oo

12. Teopelra BapunsoHa: MoMeHT paBHoAefrcrnyrorqefi uaocrcofi cucreMbr cxoAs-
uraxcs crrJr orHocr.rreJrbHo .nro6oro uenTpa paBen:

I . paeuo.4eficreyroIqeft culsr
2. cyl,rrr,re cxo.4rrrlr4xc fl cvrJr

3. nynro

4. a;lrc6pnIt'recxo* c-vMNre MonreHToB c.;rararft{hlx c}r.x orHocr{Tc,rrrH{) Tor-{)
xc ileHTpa
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13' 3aaaqrlr B Koropbrx qrfcJro Hep3BecrHbrx He 6onrnre qr{cJra He3aB'crMr,rxyclonnft paBHoBecllfl uJrfl ganHofi clrcreMbl cuJr, [pnJro)rceHHbrx K TBepAoMy reJry, Ha3br-
BAIOTCfl:

1. cr*rn.recKrr oilpereirr{NrI}uuH.
2. craruqec,Ku Heonpelenr,rMbrMl,l

3. craru.IecKr,I He Bo3MoxHLrMId

4. uer npaBr.rnbHoro orBera

14. 3arcon ABr.rr(eH[s rBepAoro rera Fprl locryrrareJrbHoM ABr.rrreHr.r[:

15. Eyaer JrIr reJlo HaxoAlrrbcfl B paBpoBecrrn, ecJrr{ Ha nero geficrByrcT Tpn 11apbr
cHJr' Ilpl.rJro;{teHHblx n oqnofr rlJrocKocrlr, n uQuenrr,I STrrx rrap rrMeror cJregyrcrqrre 3Harle-
uutz M;-600 Hn; Mz:320 Hn u Ms:280 Hu.

I. 'r'c;ro 6yeet HaxoAlrrbcrr B pasrronocrdn;
2. reto ue 6y4er HaxoAlrrbcs B paBHoB ecuu.
3. relo 6y4er ABr,rfarbcs
4. relo 6yaer Bparrlarbcs

3. 6a-nox c xecrKI4M 3atrleMJreHr,reM

4. xecrxrzx napHr4poB

17. Merol ce.reuufr (nrero4 Pulrepa) rcrroJrb3yrcT AJrfl:
1. onpegeneHr,rs cyMMbr MoMeHToB

2. olpe4eleHuq HanpaBJreHr.rr geitcrrlmn cut
3. otpegeneHul ycxopenufi
4.onpc;1e;,r clr It fi v clt!,it ft [-r B oTae.: IbHbrx cTepil(u gx $ cpnr Lr

I.

2.

lx 
n = x(t)

ltn = tG)

lz n = z(t)

lxn = x(t)

fwn, 
= oQ)

lz o = z(t)

lx 
= x n(t)

lt = t n(t)

lz=znQ)

{x 
= xnQ)

lv -- v uQ)

3.

4.

18. crala rpeH'nq flpu cKoJrb]KeHrrn rnepAbrx reJr 3aBr.rcHT or:
l9



19.

HaxoArrTcs:

1. ceoficre noeepxnocrefi
2. cultt 4aBnetufl
3 . cropocur .4Br,rxeHr,rfl

"1. CnOiletn u{}Bef}rHcc.r,cii. cnj!r}r Aag.irotrnfl" giopoclu Agprfi{eHun.
Ecru oAHoporHoe reJro r4Meer ,'JrocKocrb cnMMerpr.r]I, T0 ueHTp rqxecru eno

I. tt tmoil n:rqcKocnrn
2. ua ylauleuuu 20 cM. or rrJrocKocrr,r

3. no4 yrnoM 30 rpaa. K ocu cr4MMerprar{
4. ner npaBr,rnbHoro orBera

20. Berrop yn.rronofi

' dcpl. A=---
dt

n dro
'' o -- dt

. drp-r. €------k
dz

cKop o cTr.r [prr Bpar{aTeJrbHO M ABmKeHrrr{ TBepAOro re.n a ?

Oreerrr Ha recr j\lbl

8' Vqe^Ho-uemoduqecxoe u auQopna4ulnnoe odecneqeHue duc4unnunur (twodynn)

8.1. OuroeHas Jrareparypa
l ' Earr M'I4 u ap. TeopetrlqecKat MexaHlrKa B npr{Mepax r.r 3aAaqax. y.{e6. uoco6. .qrrBy3oB. B 2-xr.lM.W. Barr, f.IO. [NaHeJrr.r.{3e, A.C. Kenisor. -9_. r.r3A., repepa6. _ M.: Hayxa,2017.-670 c.
2' Eyrennn H.B' Kypc reoperplrlecxoft uexan uxu. T.l : crarura 14 KuHeMar uxa. T.2: Au-

HaMLrKa: e 2 r./H.B. ByreuuH, .f,.JI.JIyHq, l.p. Mgpxrzn. _ ClI6.: Jlanl, 200g. _ 736 c.
3. Meruepcrcuir, LIyau Bceeoronosuq.

IzLB. Meqepcxufi. - 38-e H3A., crep. - CII6. :

cxofi rr,lexaHr4Klr : yre6nux Anq By3oB /C.M.
16 c.

8.2. Iouo.rHr.rreJrbHas Jrrnreparypa
l' Earr M'I'I' Teoperl'IqecKa.f, MexaHuKa B npuMepax H 3aAarrax: yre6uoe uoco6ue glr

By3oB I M.u. Barr, f.Io. [xaneruAge, A.c. KemsoH. - q-.. r{3.q., nepep a6. -M.: Hayra , lgg0- 1991 .T.2 : [zHauura. - 1991. - 63g c.

MexaHr4Kr,r: yve6nur / B.B. [o6poupanon,
6. u Aon. - M.: Brrcu. lUx., 1993. _ 575 c.

ft uexanux u: cr arvrna. KI4HeMarr,rKa, ArinitMrrra :

- 9-e u:.q., crep, - ClI6. : Jlaur, 2002.76g c.

llHrepuer-pecypcbr:
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|' ht tn 
" 

//wvtw,. r i b' - cafir, nocn-sq€nHufi npo6reuanr MexaHuKr.r.2' Anrorag-npoQu. BuAeo ypoKrr AutocAD. [3rexrpoHHrd pecypc]. - pexuna.uocry_
na: http:l I autocad-profi .ru/videouroi<i, cno6olunrft

u ue ductqunnaHu (uodynn)

AoBa uruv,trfl KoMnbrorepuofo KJIacca, o6opy-
H:

- [oca.rloqHbre Mecra no KoJrl,rqecrey ody.ratoulr4xcs;
- pa6ouee Mecro npeloraBarenr:
_ IOCKa;

- MAKCTbI;

- MO,IIEJI}I.

- KoMnJreKr yue6no-ueroArirrecKofi ,qoxweHTarluu.
Texnuqecrr4e cpe.qcrB a o6yueuun:

- nepcoH,rnbHbre KoM[6roTepbr;

- yre6nsre noco6ua;

- pa3.rlaro.rHufr uarepual;
- Haurr.4Hue noco6ur;
- flporpaMuHoe o6ecneqeHl4 e cI'IcreMBI pnrouarus[poBaHHofo [poeKTupoBaHr4q (Auto-CAD).

10' MemoduqecKue pexoueuda4uu no opzaHusaquu usyqeHun duc4unnuutt:

Kypc "TeoperuqecKoft uexannrn" rpegcraBJrrer co6oft orHy r.r3 fryn4aivrenrzyLHbrx
AI4cIIulnI4H npo$ecczoHanbHoro o6patoeaHuq I4HlKeHepa u flBnflerc.rr ocHoBoit gttt r.r3yr{eHu,
nocneAyrouux o6rqux H crrerlr4aJrbHbx KypcoB r,rFxeHepnoro npoQunr.

B xypce reoperur{ecxoft uexaHHKH cry.rlpnt"r r.yaror rpr4 ee pa3Aena: crarr.rKy, Kr{He-
MaTHKy r{ .{r{HaMr,rKy.

'{lr uryreHl,It Kypca neo6xo4zuo uuerb coorBercrByroqyro MareMar}lrecKyro nolro_
TOBKy.

Bo ecex piB.uenax Kypca, HilvvIHafl, co crarr.rKra, [rzpoKo ucnonb3yerc.f, BeKTopHas arre6-
pa' Heo6xoAI4Mo yMerb BbIr{ucJIflTb rlpoeKrlr4u BeKTopoB Ha KoopAr{HarHbre ocr4, HaxoArarb feo-
Merpl4qecKu (nocrpoeHl'IeM BeKTopHoro rpeyronbHr4Ka vrn MHoroyfoJmuuxa) 14 aHaJrr.rrr.rqecKr.r
(no upoerquflM Ha KoopAlrHarnue ocn) cyMMy BeKTopoB, BbrrrncJrrrb cK.nflpHoe r4 BeKropHoe
lpol'I3BeAeHI{t AByx BeKTopoB I,I 3Harb csoficrsa 3TI{x lpouseeleuufi a B Kr,rHeMarvpe u AuHa-
MuKe - au(p$epenqupoBarb BeKropbr.

Ha.{o raxxe yMerb ceo6oAHo noJlb3oBarbcr cr4creMoft npxuoyroJrbHbrx AeKaproBbrx Ko-
opAI{Har Ha TIJIOCKOCTI4 I4 B npocrpaHcrBe, 3Harb, rrro raKoe eAr4Hr4r{Hbre BeKTOpbr (oprrr) srr.rx
ocefi u KaK Bbrpaxalorct cocraBJlsloql4e BeKTopa no Koop,IIr4HarHbrM ocrM c noMourbro oproB.

.{nx usyreHl'It KI'IHeMarHKI4 HaAo coBeprxeHHo cso6oAHo yMerb ara(f(fepeuu"po"ur"
Q1'nnqurz oAHoro nepeMeHHofo, crpollTr rpaQuru srux $yuxqtafi, 6brm 3HaKoMbrM c noH.,rruq-
MI4 o ecrecrBeHHoM TpexrpaHHuKe, KpllBr.rsne xpunofi u paruyce KplrBr{3Hbr, 3Harb ocHoBbr reo-pvr KpHBbIX 2-ro noptAKa, zsyraeuofi B aHaJrr{ruqecxofi reoMerprr'.
.{nx usyreHl'It KHHeM arkrKpt Haro yMerb HaxoAr4rb r4HTerpurnrr (neonpe1eleHHbre u olpeAeneH-
nrte) or npocrefturzx QyHruzfi, Br,IirrrcJr{Tb r{acrHbre npor.r3BoAHLre u noJrHrrft auooepeHquan
OyHxuufi HecKoJIbKI4x nepeMeHHbx, a raKxe yMerb rri.rp"ponars 4ra6sepeHrrr.ranbHbre ypaB-
neua'fl l-ro noptAKa c pa3AentrcquMl4cr [epeMeHHbrMr4 u masefiusre azQ6lpeH-
III{aJIbHbIe ypaBHeHI{t 2-ro nopr4xa (ognopoAHble u HeoAHopo4nue) c rocrorHH"rr" nor4r6r-
ULIEHTIIMI,I.

llpa vsyreHrrl'I NIarepI'IiIJIa [o yre6nnry HyxHo, ,,pexAe Bcero, yscHr,rrb cyrqecrBo r(ax-
Aofo I'I3JIafaeMoro raM Bonpoca. frasHoe - 3To rIoHtrL r{3JloxeHHoe u yre6uuKe, a He (3a-
yquTb)).
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Mbr) an TeMaM (nyHxrarr,r [pr.rBo.4uMofi errrue nporpaM_

pran reMbr (naparpaSa), oco6euuo He 3alepxrr-Batcb Ha roM, tITo noKa3aJlocb He coBceM TIOH{THBIM: qacro gro craHoBr.rrcr [oHrrHbrM u3 [o-cneAyuuero' 3areu Haro BepHyrbct K MecraM, BLBBaBrur.rM 3arpy.rrHeH'r r4 BHHMareJrbHo
rrMaHrre trpu noBTopHoM qreHlru o6parure Ha
TeopeM r.r r.tr. (oHu o6slvHo 6rrsa]or na6panrr
$opnrynupoBKax, KaK rrpaBr.rno, cyqecrBeHHo

TaK. .qanHoe IroJroxeHLIe cfiopuynzpoBaHo r{MeHHo

oruaro He cneAyer craparbcq saln{LlBarb $opuynrapoBKr4; BaxHo floHrrb lrx cMBrcJr H
yM eTb LI3 JIO XI,rTb pe3 ynbTaT cBo trMr,I c JIOBaMr4.

Heo6xorlluo raKx{e, rloHtrb xoA Bcex ,{oKa3arenbcrB (B MexaHr4Ke onu o6rrqno HecJro)K-
nsr) u pa:o6pamcr B r,rx .{eran{x.

,{oxasarelbcrBa HaAo yMerb Boclpou3Bo.qrzrb caMocrorreJrbHo, qro Herpy.{Ho c.qeJrarb,
IIoHsB I'IAeIo .4oKiBareJlbcrBa; I]blTarbcs flpocro (3ayql4Barb)) He cJre.qyer, nnxarofr [oJIb3bI oro
He rrpr,rHeceT.

3aronque LI3yEIeHue reMbr,
3arn{IbrBiur s yve6nur.

tIoJIe3HO COCTaBT4Tb rparxuft KoHC[eKT, rro BO3MOXHOCTT4 He

rlpra rasyueHl'Il{ Kypca oco6oe BHLIMaHLIe cne.{yer y,rlenr{Tr rpuo6pereH}rro HaBBTK6B pe-
IrIeHI4t 3aAaq' [rn eroro, I'I3) IaB Marepl4zln AasHoft TeMbr, HaAo cHag ara o6szareJrBHo pa3o-
6parrc-r B pe[IeHl4tx coorBercrBy]oqux 3a.{as, Koropbre trpr.rBo.{rrcr e yve6nvre, o6parue
oco6oe BHI'IMaHI4e Ha Mero.4t4rrecKl4e yKa3aHprr rro rrx perxeH[ro. 3areu nocrapafrrecb perxqTr,
caMocrosreJlbHo HecKoJIbKO aHaJIOfHrrHbrx 3aAaq lls c6opHuKa 3a.4ag I,I.B.Meqepa*oro 

"n"A'A' 'f,6noHcKoro H IIocJIe groro peIIrHTe coorBercrByroqyro 3ar'"yv3 KoHTponbHofo sapa'vfl.
3axonqun I'I3yqeHHe reMbl, HyxHo flpoBepr{Tb, Moxere Jrr4 Bbr Aarb orBer Ha Bce Bonpo-

cbr rrporpaMMbr Kypca no eroft reue (ocyuecrBr4Tb carraonponepxy).

re 
opble lon4Kuu 6snr LI3yrreHbI I{ ycBoeHbr, B rrpofpaMMerp J:l;#iJffi:x':""""i#':'JilffI"":ff::ff :i:::?:

or4elsHoft retpa1a) cneAyrollr4ru o6pasovr.
Haqae I43ytleHue ouepegHofi TeMbI rlporpaMMrl, Bbltrl4carb cHaqala B TerpaAI4 nocJreAo-

BareJIbHo Bce reper{I4cJleHHble B nporpaMMe Bonpoctr erofi TeMbI, ocraBltB cnpaBa IxupoKy}o
KonoHKy (nole). 3arelt no Mepe u3yl'eHufl Marepr4ana reMbr (vreuur yve6uuxa.; cneAyer B rrpa-
sofi xoroHKe yKiBarb crpaHHIIy yue6Huxa, ua xoropoft r.r3Jrafaerc.rr coorBercrByloulr4fi Bonpoc,
a raKlKe HoMep Qoprr'ryml lanu ypaBHenrar (ypanuenzfi), Koropbre Bbrpaxa]or orBer Ha Bolpoc
MareMarl'Iqecxu' B pe3ynbrare n 4aHHoft TerpaAH 6yger noJrHbr nepeqeHb BonpocoB Anr caMo-
npoBepKr4, roropsrfi MoxHo prcrroJrb3oBarb r4 nprr rloAforoBKe K 3K3aMeHy.

Kporrae rofo, orBerHB Ha Bonpoc vnu HFnucaB coorBercrByrouyro Sopuyny (ypanHe-
nue), ecrr Bo3MoxHocrb Iro yre6uury 6ucrpo IFpoBepHTb, rrpaBr4Jrr,Ho Jrr4 oro cAeJraHo, ecJrrr B
rlpaBl{nbHocrpl cBoero orBera coMHeBaerecr. HAxoueq, ilo rerpa.qr4 c raKuMpI BonpocaMl{ Bo3-
MoxHo ycraHoBllTb, Becb nI,I Marepuan, npe,[ycMorpeHHbrfi nporpauuoft, n r43yreH (ectu uzy-
qeH Becb MarepI4aJI, To rIporI4B KaxAoro Borrpoca n upanofi KoJroHKe 6yaer yKiBaHa coorBer-
crB).roqiu crpaHrrrra yve6nuxa).

Pa6oqa-s yre6uax [porpaMMa no ,uHcIIu[ rrune <TeopemwecKat MexeHuKa)) cocraBJreHa B
coorBercrBl'In c rpe6ona]F^vflM:a @elepalruoro focygapcrBeHHoro o6pa:onareJrLHofo
craHAapra BO v yre6noro IIJIaHa ro HarrpaBJreHr4ro 2.15,03.04 <Aemo.uamu3auun
mexHolo?ultecKux npoqeccor u npouseodcmr D.

Izlryveuue Ar4crlr4urr.rHbr npoxoAr.rr
LIH Tep aKTr.rB Hbrx sar^sruir.

e Soprrae JIeKIIr.roHHEIx, npaKTr4qecKux 14
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Bn.4alrpr reKyrqero KoHTpons sBrsercs npr4eM
pacverno-rpaQuvecxux pa6or, TecrapoBaHr4e,
caMocrorrenlnofi pa6oru.

Py6exHufi r(oHTponb - KypcoBafl pa6ora.
Irlroronufi KoHTponB - JK3aMeH.

I{HA}rBr,rAyanbHbrx ga.{anuft n rfopve
npoBepxa BbrrroJrHeHr{s. zanutuit

II. TexnonozuqecKaa Kapma duc4unnuut t

Kypc I, II rpyuna PO20[p62ATII ceMecrp II, ilIr\ypc r, u rpyrrra r(D'ZUAP6ZATfI ceMecrp II. III
ljn::ii".ilTr: I lly-ufi np axruqec Kr,rels in rr\" rln unxafi r o rr. c.
Ka$egpa <<AsroMarr.r3 aurrff TexHoJr or[qecKrf x' ,,p oueccoB n rrp oH3 B oAcrB ))

;Jt ;;;;;; ;;*zr'saer,ron no
BceM racqnrrJrr.rHilM (e cn u e e e d e u a u o dyn uu o -p e fi m u nz o e sa c u c menr a)

HauveHoeaHue A'lcurinJTr4HLr / xvoca

Vpoeenr//cryneHs
o6pasonauu-r

(6arananpraar, cneul-
ar[Ter, M af r-rcrPaT]?a)

Craryc racuanJruHbr B
pa6o.rev yre6Hou n,rane

(A, E, B, f)
(ecnu eeedena.uo-

dynuuo-peitmuHzoBafl
cucmeua\

Koruqectso 3aqerH6rx e.ux-
Hru / rpe.qaroe

TeopernuecKar MexaHI,rKa 6axananfraar B 5

Cuexnsle AHcUIrnJrItHsr no v.re6uouv n.naHv I
Texun.recx[e cpeAcrBa aBTo

KnaIHas MexaHI4Ka

btM AtrcunnJruHav)

Teua, laaaHue rnt,l Meponpfiqrue BxoAHoro KoHTpoJrs
Bu4sr re r<yurefi

aTTe cTauilH
AyarropHar nlu
BHeayaHropHau

Muuul.lalsHoe
KOJ|UqecTBo

6a,rrtos

MaxcHva-nuHoe
KOII,l qCCTBO

6arnos
OcuosHrre rroHrrr.rr BeKTopHofi zurre6fur co6ec. ayAuropHafl 2 5
[nQ SepeuquaJrbHbre Qy"*u"r HecKoJr bKr.rx
t]epeMeHHbrx co6ec. ayAnropHat 2 5

Irlroro: 4 l0
BA3OBbtrI MOAyJTB

(npoeepxa guaH nfi nyuenufi no AHcuzuuue)

Tena, laganne ltJtu Meponp[flTr{e reryrrlero KoHTpoflq Bn.nsr rercyureii
ATTECTAUHh

AyAHropHar unr.r

BHeaya[TopHat

MHHnva,rsHoe I Marcuva,ruHoe
I

KOIHqeCTBO I KOnlrqecTBo
6arroa | 6an,roeII ceprecrp

Tecruponauue Tecm Nsl AyAuropuar 2 4
Bamonu euue 3 ad aHuil p acq e mH o - zp asuv e c xux
pa6om PrP twl -5 AyAHropHar l0 20

Tecmupoeauue Tecm Ns2 Ay4rropHar 2 4
Tercyqufi rconTpoJrb (arrecraq[q) Tecm JVb2 AyAu'ropnar l0 10

24 48
III cetreqrp
Tecrraponanue Tecm Ne3 AyAnropHar 2 4

Tecm Np4 AyAuropuar 4 8
Bunonueuue sadqHuil pacqemHo-zpaeuvecrcux
Da6om IrP M6-r0 AyAHropHar l0 20

Py6exnag arrecrarlHs Tecm Ne4 AyArropHar l0 20

26 52
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Terua, laqaHue llnlt Meponp]trrlre AonoJtH[TeJtbHoro KoH_

Ilrono Mar{cuMyM:

Heo6xolnprrfi prun[MyM Arq
Merrcyroqnoft arrecra\ilu S0 6al;ron

[ononnr.rreJrbH6re rpe6onauur
yBaxr{TeJrcnoft [pnqIaHe:

Ycrsoe co6ece.4osanue
TecruponaHrae

Cocraeurem

3an. raOeapofi

noJryqqHr.rq rlToroBoft ouenrcv Hnr.l

AJIfl c"ryAeHTOB, OTCyTCTByTOtrIIX

AorrycKa K rrpo-

Ha 3aHSTnqx tlo

afi {o llerp CraHr.rcraeoBr{rr, cr. npero,qaB areJrb

Couacosano:

Qupeyrop $utuura

Bna.quuup EsreHrenzrr, AorIeHT.

IlaenuHon Irlropr Arerceeezq
s r. Prr6Hltua:
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