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l. I{enu u sadurtu ocnoe*ut dac4annuruot

,{ucqnnlrana ttTeoperuqecnafl Mexannnatt cocror4r r.rs Tpex crpy6Typgo ra Mero,quqecr.,d
coilracoBagl{blx pa3Aen o&i " CmamuKa,,,, KuHeAuamuKa,, u <<,twta,vuxa t
, I{enxrra}I npeIroAaBaHI4{ AHcIIITIJILIHIT <TeoperavecKar MexaurdKa> rBnrrorc.r: r{3}n{eg1ae

o6qprx 3aKoHoB' KoropbM noAril{Hslorct{ ,rBI{xeHI,te, paBgoBeclae Marepr{aJrlrrbD( TeJr a Bo3r{r{-
Kalolqne ilpu ST0M n:ar'rrraogefrcrBH.t{ Me)KAy reJI€Mr4, nocrpoeHl{e rd EccJreAoBanr.re MexaHI,rKo-
MareMarrlqecKl4x uogelefr, a,{eKrarno onacbrBil}oqax pa3r{oo6pa:Hrre MexaHrlqecKge t3neg11s.

3aAa':'amn npenoAaBarrr4s. xficrJw'r.fiianu <<Teoperr,rqecKar Mexanr{Ka) xBlrflrorct: 1a3rreg14e
ocHoBHhIX nonsrI{fi H MeroAoB peuteulls rr{[oBhIX 3a,r{at{, oBnaAegl.re npaKTuqecKEMH I{aBbrKaMH
B peaJIII3a{I&I a"tropnTMoB pemeHllt 3a.{aq, o6yrenr.re ocHoBaM [paKTarrecKoro r{cnoJrB3oBaH't
M€TOAOB' [peAHa3HaqeHHbIX AJIf, MaTeMaTI{qeCKorO MOAeJIHpOBaHUfr AP,U}KeEr{r MeXaflr,rqeCKXX
cLIcTeM' a TaKxe aEura3a pemeHr'Irl 3a4as IIpl.{KnaAHoro xapaKTepa, Boc[r{TaHI{e ecTecTBeHHo-
HafrHoro MI'{poBo33peHI{t Ha 6ase usyverrat ocHoBHbD( 3aKoHoB npapoA6r r{ MexaHHKr.r.

Ha Aansofi ocnoBe crar{oBl,ITct Bo3Mox(HbrM nocrpoenr,re u prccJleAoBa}rge MexaHI4Ko-
MareMarrrqecKl{x MoAenefi, a.{ergarHo orrl{cbrBarorqrx pasuoo6pasnbre MexaguqecKrle ,BiIeHI,tr.
flourauo 3Toro, npx r'cr{e}rul,I Teoperrqecxofi MexaHprKE nrrpa6arrrnarorcfl HaBhrKr.r npagTgqe-
cKoro lltcrloJrb3oBaHr4t MeroAoB, npeAl{a3rralleHHbrx AJIJI MaTeMarngecKoro MoAeJrapoBaHLIf
ABHX9TTTL CUCTeM rAepArD( re;r.

o6pa:onareJlbHoe 3uaqeuse: H3Freulre srofi .u{cqnnJrnrrbr Bbmoirrrrrer Mr4poBo33pegrre-
cKylo $ynxqnro, pa3BxBaer roruuecKoe Mbrrrrneuue r{ Aaer rroaxMaur{e mrrpoKoro {pyra flBJre-
nl{fi, otuocxrrlHxct x npocrefiruefi $opnae ABLIxeHI{r Marepaa - K MexaurntlecKoMy ABHXeH}rro.

TeoperuuecKat MexaHI,rKa tBJltercfi Hayquoft 6a:oft cospeMenuoft texnsrg, Ha),,rrgbrM
$yH4auenroM llnlxeuepxoro o6pa-:oBallut. lloerouy rnydoxue r4 Aocraroi{so rrJr{poK'e 3'aHr.r,
rlo reoperaqecrofi Mexas{Ke B Hacrotrqee BpeMt neo6xolpruhr r,rnxegepy;no6ofi cnerlr{anb'o-
CTI{.

PacAer <<CmamaKo) paccMarp[BaerracTHrfr crryvafi Mexan[qecKoro ABr,rxegr.Ig, Korra
oHo He 3aBUCHT or BpeMer{r - peqb HAer o paccMorpeHaH paBrroF,ecus. TBepAofo reJla, 3arpy-
xenuoro cucrenaofi cIuI r{ HaxoArrqerocr B cocrotur.Iu noKo.tr.

PasAer <<ItuaeilamuKs> paccMarpl{Baer Bxerrrnro}o cropony Mexanr{qecKoro ABrr}r(eHHt
r{e3aB}lcr'IMo or IIplrrII{u, Bbr3BaBrrrax ero, 3ro ne qro nnoe, KaK reoMerprrs B qer'rpexMepr{oM
npocrpaHcTBe' rAe BpeMt r{rpaer ponb rlerBepToro }I3Mepenus. B Kr{HeMarritre paccMarpraBaror-
cx cuoco6rr sa$arrr4flpa3nu.rl{bD( BHAoB AB}rxeurrfi TeJr }r Mexar{r{3MoB B Br{.{e SFrxqxoHSJrbHbD(
ypanneuNfi? a raKx(e MerolFI onpeAenenpl{ rro 3Tr{M yp:rBrrerrr4rM TpaeKTopr{ft, cxopocrefi a
ycxopeuufi orAeJIbHbD( TotreK Ter, r{ MexaHr43MoB.

Ecnr'l Hssecrrlo rroJrolr(eHl{e 4rraxyrqeficr rorrKa n rax4gfi MoMeHT BpeMerr', To Krrr{eMa-
THKa nO3BOrSer nocrpol{Tb ee rpaeKTopr{ro 

'I 
onpeAeJrHTb raKr{e KqHeMarHqecKr{e flapaMeTpbr,

KaK CKOpOCTb r{nu ycKopeHae

PacAen 4[una.nuxa>] paccMarpnBa€T ABr{xeHHe Marepr,raJrbHbD( Ter B 3aBxcr{Mocrr{ or
4eficrnyrorqr,rx Ha Hr{x cr{Jr.

{anrarvraxa EpeAc"aBJrser coGofi nanloxee o6qsfi pa3AeJr MexaHHKH, aueror{nfi oco6oe
3HaqeHEe Ars peIIIeHl4r{ MHorI,{x rtpaKTuqecrxx 3a,qaq B pa3rr,rrrnbDr o6nacrrx rexr{r.rKg.

2. Meemo dac4annunbt I cmpyKmype OOII80.

,{acuunrnana <Teoperl{qecKar Mexarr{Ka} (5.1.5.9) orrrocnrc.f, x 6asosofi cacrs E.l.
HarIpaBJIeHrae <<AeroMarll3allllt rexuoJlorllqecKl{x [poileccoB r4 rrpor43goAcrB> ril o6ecne.*rsaer
norl4rlecKylo cB{3b, Bo-fiepBbrx, Mex4y $asarofi r{ MareMar16ofi, upr.rvegsfi MareMatsqecrrafi



ailnapaT K Oni,IcaHlilo u I,I3yqeHI'IO (IICUUeCTUX SBIeHAft, It, BO-BTopbIx' MeX'{y ecTecTBeHIIoHa-

rII{bIMr.r lp,rcqufingrraMr.r u o$lr1eTexuuqecKnMll U Cleq[aJIbHbIMII 'ryICq]IIIJIIIH11ltaI4'

<TeopetuuecKagMexalilIKD).sylryarueHTaJlbHafecTecTBeHHoHarIIIaJI,{ucqHIIJI[IHa'

Jrexarq* B OCr{OBe coBpeMe*flofi rexHraru. [n" ycuertrHofo H3rre'r{{ Arrcqflnnr,r'br (Teoperr{-

qecKafl Mexa',nKu,] cryAe'Tbr .ronx'br drrrr s'axoMbr c ocHoBHbIMH IIoJIoxeI{H'tMt{ s'c'oefi rda-

TeMaTr.rKr' N Qusr,r*. Ha rrrarepraaJle TeopeTl'I'recrofi MexaHI',lKI{ 6a:rapyrorcu Ta*l{e o6uerexiru'

qecKtre AlrcqrrnJrpr'br, KaK <flput<^naAnuJ*a**"*u, <<CouporI'IBJIeHHe MarepI'I4JIon>' <<Teopu-a

Mexagra3MoB LI MaIrrI,IH>>, <<,{eralu MaIIIIIH>' CrOla CneAyeT OTIIeCT}I Ia 6OlgrUoe q}ICJIO C[equ-

aJrbHbD( lIHXeEepHbD( AI.CIII4'J,"H' npe[MeTOM KOTOp'IX CnyxaT: AI',IsAMHKa It yfipaBfle'I{e Ma-

Hr,IrraMrr r{ Tpa'rcloprHbglr c}rcreMaMu, MeroAbI pac'r€ra, coopyxeHlrfi H r'u'

pasnnflre ecrecrBo3' arr'rfl HACOBp.M.HT{.M 3Ta[e npfiBeno K oICOHlIareJrbHoMy oQoprr'r-

oefiuro Mexa'nKr4 B KaqecrBe ,uroaro"ierurofi HayKLr, orrr'rqarculeitcx u 
''peJp'eroM 

cBoero

HccJreAoBaHa& H KpyroM pe[raeMbrx 3aAaq, nn ceoefi cJro)K'Brrreftcs uetoAonomeft. I4ctopuue-

cKI,r TeopeTl{rrecKas MexaHI4Ka ITAIIA nepnofi I{3 ecTecTBeIIHbIX ]frayK', o(foprtluerneficg s aKCI'IO-

MaTn3r{poBarrHyro Teop[Io, a Ao CI'IX UOp Omaercf, sTaiIOHoM' IIO O6pasy n no'uo6nro KoTOpOTO

cTposToflApyrHeecrecrBeHHblgHayKU'AOCTUrillle3TanaaKcI{oMarI43auI{}I'

3. Tpefuoeauan K pesynbmamoftt ocnoeHufl dacqunnuutt:

B petynomfime a3yqeuun fuasoaofi 
"acmu 

4uKlto ofyuanr4ufica donuceu:

t't 
-tK#"in"r" ,tot""i^fl I'r KoHuenui{H reoperi'Iqecrofi uexaru{lot' Ba)K'eftmne reopeMbl Me-

XAITIKI4 I,I I.D( CNEACTBI'I', ,,OP'AOK TIPI{MEHEHI'I' TEOPETI'IAIECKOTO A''''APATA MEXAHI'KE B BAX-

neftrulrx ilpaKTl'r.recKux fiplIJloxeHlrfix'

Onpe1errenx ocHoBHbIx MexaHilqecKI'IX BgJII{qr{H, noHHMas Irx cMbrcJI I',I 3HaqeHr're An-s

Teoperlrqecxoft uexasPt ru'
ocuosg6re MoAeil{ MexaHI,IqecK[x f,BJIeEUft' ocuonlr I',IAeOJIO|IIII M0'{elMpoBaHl',lt Tex-

rrriqecK,rx crrcreM r,r fipu'rlu,,bl rrocrpoe'r{t MareMarr{irecKr'rx vo^erefi MexaHI'IaIecKrIx cncreM'

OopruynuPonKa KoMrlereHrrnrrKo.u
KOMneireHqrru

bre KoMnerenqnnnu (Q

ffiMMyHrrKarIEu n ycrnofi u rrr4cbMennofi $oprrlax Ha pyc-

cKoMI4I{HocTpaHHoM'3LI(aXAJIflpeltreHtlssa"44qMeX.]II4qHocTHoro}IMeX-

Gq."p"S".."o"*uttott *gtt*tt"q
Cnoco6uocrrro
fI4U, TexIIlIKy'

ucnonrgosarb coBpeMeHHbIe r'lnSopuau[osubre rexHoJlo-

[prrKJIaAr{hIe rlporpaMMsble cpoAcrBa rlprr pemeHEvl sAEAq

tffioBarb n paspa.oTKe rex'uqecxoft AoKyMe'raqulr,

HAJIbHI,IE KOMNETEHIIH'IMI{

Cnoco6uocrbro npoBoAI{Tb 3KcrIepHMeHTbI IIo 3AAAHII6IM METOAI'KAM C

COCTABJUITb OIIIICAHH'

AarIHbIe 4m PasPa6otru

qHbD( o6sopos u nY6r4Kaqnf

o6pa6orrcofi ,r auaJlrnolt I4x pe3yJlbraroB'

BbmoJIHeHHbrxpIccJIeAosaHI'Ifiu[oAroraBJIHBarb



OcnoeHsre MeroAbr HccJreAoBalrfit paBlroBecfis r4 ABr{}KeHrrt MexaHI4rIecKLrx cl{creM
(arruouax cocraBJreHrre ypannesufi pannorecns r,[Jrr[ ABrrxelrnfi ]r peruerr{e AaHHbD( ypa"nneurafi),

B&KI{e*IIIEx (rxnoarn) iuropuTMoB Taxoro accJregoBaxr{.{.

3axonrr npeo6pasoBarrurr cucreM cr{Jr; ycJroBl{f, paBrroBeclrfl cr{creM cr{Jr Ha [JrogKocrr{ H

B rrpocTpaHcTBe r4 ycnoBnr paBrroBecr,rr TeJr; rpeHr{r cKoJrbxer{rlrr r{ co[poTrrBJreHr,re Kaqesfro Ha

paBHoBecl{e TeJr.

Cuoco6u 3aAaxur ABruKeHr{r rorrKr;l r'r reJrq 3aKonbr orrpegeJrenr{r cKopocrefi u ycxope-
nNfi toqer trpr nnocKo*r, c$epxuecKoM ]r npo]r3BoJrbrroM ABHxIeHT.IE Teira.

OcuonHlre 3aAarIE AIIHaMIIKII MarepllaJlbnoft to'IKu H ypaBHeHlIJ{ ABaxeHrfi c}IcreMbl
Ma"eplraJrSHbrx ToateK.

Kone6asux Marepl,{,ulbnoi ro.rKI,I LI Mexaxl{qecroE cRcreuu. llpaaqrn [a.nau6epa, Me-
TOA Kr.rrIeTOCT,lrT.rnr4, npl{Hqr.rn Bo3M0}I(HBD( IlepeMerqeHufi, o6u1ee ypaBr{eHlre ArirsaMuKK, ypaB-
Henr{e Jlarpauxa BToporo l}o.{a, ypaBnexue paBr{oBecr s o6o6q€HHbD( KoopAnrrarax, rroreu-
IIEAJIbHOC CENOBOE IIOJIC.

3.2 V.aemt;
Hcuomgosarb ocHoBI{bIe rronr{Tlm 3aKoHbI I4 MoAeJra MexanrlKr,r AJs uuTepnperaqfir,r r,r

r,IccJre.uoBalrrr{ MexaunqecKr{x rBJresprft c rrpnMeHeHaeM coorBercrByroqero reoperr{qecxoro
aIInapara-

flonrsoratbcr onpeAeJreur{flMlr MexaHr{qecrr{x BeJrlrqrrx ra nonsrEf AJUI [paBzJrbnoro
I,(CTOIKOBaIIWS. VI]{ CMbrCJra.

Odrxcmrr xapaxTep noBeAeHfis MexanuqecxrD( cr{creM c rlpr,rMenerrrreM gancHefiuftrx

TeopeM Mexarr{Kr4 x llx cneActssfi.
3anucrrnatb ypaBnennf,, onxcllBalolql,Ie noBeAer{He MexaHEqecKLD( clrcreM, )rql,rrbrBa.f,

pa3MepHocTfi Mexaur*recruD( BeJITIIIIIH LI lrx MaTeMaTEqecKlTo npnpo4y (cnaaxprl, BeKTopbl,
rmueftnrre oneparoprr).

flpuiraenxrn ocuoBubre Mero.&r ?rccJreAoBaur,Irr paBuoBecvts. tr.qBlrx(errra MexaHr{qecKHX

cEcTeM, a TaKXe Tt{noBbre aJrrop}rTMbl TaKoro EGcJIe,{oBaHrrsfiprr pemeHHE KoHKpeTHbD( 3aAarr.

Peruam rr{rroBrre 3a4aqn ilo ocHoBH6IM pau,{era*,t Kypca.

Onpe4enxru carrbr peaxqaft, 4efictnyroqrrx Ira reJlo, rir cI{JIbr nsanMogeficrBrrr Mex4y
TCJIAME C}ICTCMbI;

Onpe4enmr cKopocrn rr ycKopeuu;{ ToqeK TeJra Bo BparqareJrbnoM rr rrJrocKoM.qBraxeur{-

rD(; orpeAenf,Tb Ar4HaMr{qecKr,re peaKq}I}I oilop Bpargaolqnxct TeJI.

Ana-runrupoBarb KfiHeMarlrqecKpre cxeMbr MexaHnqecrr{x 3JreMeHToB arperaroB r{ KoM-

IIJI9KCOB, OIIpeAeJItTB ltx OCHOBHbI9 AfiHaMXrIeCKIre XapaKTepI{CTIiIKE

flomsoeatrc.fi [p]r rtrrttfiurnrlecKoM Ir rIacJIeHEoM EccJleAoBanrrrr MareMar]rKo-

Mexanl'rqecKlrx Mo.4erefi texnnqecKr,rx cacreM Bo3Mo)KHocrfiMH coBpeMeIIHbD( KoMlrblorepoB H

r,rnSoprvrarlrdounbD( texHororufi .

3.3 Bnademt:
HaebrraMl,r rrocrl]oenurl H rlccJreAoBa]r]rf; Mareuarl,{qecK}rx r{ Mexanr{qecxr,rx uo4e-nefi

TexHHqecKax c[cTeM.

HaerrraMs npr.rMeueulrr ocuoBHbrx 3aKorroB Teoperl{qecxofi *rexanr4Kr,r npfi pemerr}ru

ecrecTBeHHoHay*rbrx rI TexHI{lIecKLIx 3aAar[,

HasHKaMr'I npr.rMegeags rHnoBbD( aJrropl{TMoB r{ccnegoBanr.rrl paBnoBecnfl H ItBrDKeErrn

MCXAHHTIECKI{X C}ICTCM.

HassrraMu r{cloJrb3oBa[Es Bo3Moxnocrefi coBpeMeHHbD( KoMrlb]orepon u uu$opuaw-
onnbD( texronoruIfi fipu aHaJMTr,rqecKoM ,r rrI4cJreHHoM uccJre.qoBarrr4rr MareMaraKo-
MexaHlrqecxro( Monenefi rexusqecKrD( cr{creM.



Hanrrxarurra nr{cbMenuofo apryN{euT}rpoBanHoro l43JloxteHfi.f, co6creennofi to'ucu 3peHI'rrI.

H HaslxaMn ltpaKTnrlgcroro analrnzarorl{Kl{ pa3JltrrlHofo poAa pacctsxAexrfi.

Mero.UauN aHaJlrr3a MexaHn3MoB B crarllKe, KHHeMBTIIKe II AIIHaMIIKe.

Kprarepnrurr B6rAeJreHHf, ocuoBrrbrx napaMerPoB, BJII,IJIIoqux Ha ycrofitlllrylo padory

ycTtu{oBoK II arperaroB.

Onr,rrou pa6oru u lrcrroJrb3oBagr.rs Ha1rq119-""*unqecrofi an(fopua^4Nn, Internet'

pecypcoB, 6as Aauurx lr KaTaJroroB, sJreKTpolrHbrx xyplraJloB I{ IraTeHToB, troHcKoBhlx pscypcoB

E 4p. B o6lacrn BblcoKorexuororuqecr<oro o6opy.[oBanrrJl

4. Cmpyxmypa u codepucauue ductlumuub, (nodynn)

4,1. Pacnpedeteaue rpyAoeMrocrn B 3.e./qacax no sudfin/t sydumopuoil u cwwocmonmeJtb'

4,2, Pacnpedeneuue sudoe yvefinort paflomot u ux mpydoeruKocmu no pasdenut duc4uutu'
tbL

4.3, Tenamuqecxu* ruraH no eudan yuednoil deamanbHocmu

JIercrllrn

HOA no

Cemecrp

KoJrR.recrso qacos
(Dopma nro-
roBofo xolt-

Tponfl

Tpygoeu-
KOCTb,

3.e:/qacbr

B rou quene

AYruroPnurx Cauogr.
pa6oraBcero Jleruuft

JIa6.
na6.

llpatsrnv.
3aH

il 2.75199 12 6 6 87

ilI 2,7197 22 T2 10 75 3aqet,

ry 0,55120 6 6 t4
Kypcoua-a
pa6ora,

3r<saMeH

Plroro: 6t216 40 18 22 r76

.ltfc

p83-

Ae.rra

HanMexogaurle pa3AenoB

Konn.regrno qacoB

Bcero

Ayguropnax
na6ora

Bneaya.
pa6ora
(cP)JI TI3 JIP

I Craruxa 74 8 I 58

2 KuHeuarura 74 8 8 58

J ,{anaurra 68 z 6 60

Hmoeo: 216 18 77 176

Bcezo: 2t6 18 22 176

N
r/u

Houep
pa3Aena

AHCIIH.
NJIIIHbI

O6rcr't
qacoB

Tenaa rerunn
Vqe6Ho-

HarirtAHhIe

uoco6nc

II I 8 Cratrlrca

., 2
OcHoenate nowflmufl u aKcuortril cmamuKu.
BneAesue. Sleuerrrrr nerropuofi anre6prt. OcnoeHbre no-
lr;rrr,IJr craraKpl Axcnouu crarHKH. Cessn H I,IX pealcrluu.

MeroA.
uoco6ur

I 2
Paeuoaecue cran, napa cuJ,

flpoer4ux clrJrbr Ha ocb I{ Ha ruIocKocrb. feouerpuvecruft
cnoco6 c.noxeHltr cruI. PaBHoBecue cltcreMrl cxolfulllxcJl

MemA.
noco6Ht

6



cHJr. MoMeIIr cr{Jlbr oTHoc[TreJlbr{o IIeHTpa I{nH ToqKIt. Teo-
peMa BaplrHbor{a o MoMeHTe paBHoAeftcrB}roqefi. flapa cu,n

Mouenr rrapht Csofiersa nap. CloxeHl{e rap. Teoperr,ra o
napaJrJrenbnoM nepeHoce cturbl. flpunegenue rurocxofi ca-
creMH cHJr K AaHltorvrY uexrpy. vc.rlonl{s paBHoBecldfl npoH3-

sorbl{ofi u.nocrofi cncreMbl cul. Clylafi naparneJrbHbrx cr{JI

PasHosecxe rnocro* cficreMbl rlap{uulenbnhlx cHiI. Cloxe-
Hlre napaJrneJrbnhrx cm. I{errrp napi}nfiertbHbrx cHJI. flons-
Tr,re o pacnpeAelennofi Harpy3Ke. Pacqgr cocraBnblx cusreM
C:raruqecrpr onpeAeJIHMbIe H craruqecKu HeonpeAeJrxMbte

3aAar{u. fpa$rnvecnoe onpeAeilesue ofiopHbrx peaxultfi .

4 z

PscvEm fiepu" Tpeuue cwnnbarcewue u K&qewufr

Pacqer Sepu.flosrnre o $epue. Asalrrnqecrurfi pac'rer
rurocKHX Sepu. fpa$u.recxNfi pacuer rrJIocKHx Sepu.
Tpenne.
3anouu rpeaur cKoJrbx(eHufl. Peaxqnpr [epoxoBarux cBc-
sefi. Yror rper{df;. PasHosecHe npn HiuIHr{Ha rpenax. Tpe-
HI4e KaqeHrltt 14 BepqeH}lj{. Mouesr cI4JrbI oTHocI{TeJlbHo L{eH-

Tpa KaK BeKTop. Mouenr nap6l cun KaK BeKrop. Mouerr
cu;rhr orHocHTeJIbHo ocld. 3asucnMocr6 Mex.Si MoMeHTaMI,t

cHJrbr oruocl{TeJrbHo qe}rrpa H ornocl{reJlbHo ocn. flpueege-
Hue npocrpaHcreeHHofi cllcreMhl oHJI K AaHHoW uerrpy.
Ycaoeu'r paBHoBeclrr npol'{3BoJrbuofi npoc'rpaucreeHHofi
cnc?eMbr cur. 3aAa.u Ha paBHoBecl{e reJla noA Aeficrenelvl
rroocrDancrBer*rofi cHcr€MbI caJL

MeroA.
noco6nr

5 2

Ileump mnlteecmu
flpueegeune nap,uureJrbHbrx cHJI. I{esry TffKecrl4 TBep,qoro

re.na. KoopAHHarH IIeHTpoB Trrrecrn HeoAuopoAHbtx reJr-

KoopAuHatu rIeHTpoB Ttxecrll oAI{opoAHbD( rel. Cuocobu
ortpeAereHnfl KoopAHHar qerrpoB TDKecrI{. I{errpu r$Ke-
CTI,I HEKOTOObD( O.THODOAHbIX TEI.

Mero.u.
noco6sx

6
.,

8 KuHeuarnrca

2

Kune.mamuxa moqnu u meepdaeo mcnul
Kaneuarnxa roqnu, Kuneuarma roq(H H TBepAoro reJla.

BseAeHHe B Kr{HeMarury. CnocoOLI 3aAaHHx ABltlKeHHs roq-
xu. Bexrop cKopocrl,I To.IKI,I. Berrop ycKopenss ror{Ku.

Onpe4eaenue cxopocrn H ycropeunl roqKx npn KoopAH-

r{argoM cuocobe 3aAaHns ABprlKeHI{g roqK!{. Kaca're.nrsoe pr

HopManbuoe ycKoper{He roqKl{. Henotopue qacrHhle clryalau
]IBI'}KCHHJI TOIIKA.

MeroA.
uoco6ur

8 2

Ifocuynamezbwoe u spal4smeJrbaoe deuseeaue meepdozo
meil&
Crenenu cno6o,&t rBepAoro rola. flocry[areJlbnoe Ir Bpa-

urareJrbgoe ABr'DKeHr.il TBepAoro'rena. flocrynareJlbHoe

ABulKeHHe. Bparqa'rwrHoe ABIDKeHI{e rBepAoro reJla BoKpyr
ocr{. Vruosas cKopocrb H ymoBoe ycKopeHue. Parnouepxoe
H paBuonepeMeHHoe BpalqgHldtr. Cropocta H ycKopeHut ro-
qeK Bparqarcrqeroct re.ra, BpauleHue reta BoKpyf He[o-
.[ruxnofi ToaIK[.

Meror.
noco6r,rx

9 2

Ifnocxonapuwerb*oe deuarcenue mcepdozo mera. Onpe-
denea ue exopoeme rt u ycxopenufi.
fl"rrocronaprurJreJrbHoe 4rNrneHue rBepAoro tena. Ypasneuae
rulocKonap{rilJlerbHofo ABHTKeH}IJL Pasroxenne ABpDKe-

Hr,ur Ha rrocrynarenbHoe H Bpal{areJrbnoe. Onpege.uenxe

cnopocrefi ToqeK nrocnoft Qarypu. Teopeua o npoeKrlr{rx
cropocrefi AByx rorreK re.na. OnpeAeJreI{He cropocrefi TorIeK

MeroA.
nocoblrs



mefi. Peruerule 3aAaq Ha onpeAeneHge cKopocru'

fllan onopoctefi. OnpegeJIeI{He ycropeHuft TorIeK moottoft

Surypu. i.*r"". 3aAaq Ha ycKopeHlrt' MrHosenuHfi ueurp

nnoCxof ipuryprr c noMorr{Fro MrHoBeHHoro IIeHTpa cKopo-

Msrog.
noco6Hs

Cnougne douarceuue moqKu u men&

CloxHoe ABrlrKeHHe roqKu' Ornocutelruoe' flepeHocHoe u

a6coruo'rnoe .{BDKeHI4,{. Teopeua cJIoxeHHt cropoc'reft '

Teopeua croxeHllfl ycropeHrlfi ' YcxopeHue Kopnomlca'

Cnoxnoe ABmKeHHe rBepAoro rena' Idmnngpruecrue sy6-

qarhle nepeAaqu. Cnoxenue fiocrynarenbnoro l{ Bpaura-

Me'roA.
noco6ru

,Uauanuxa mortKu

,ftrnaullra Tor{KH. OcHosHHe noH'{TwI I'r o[peAeJIeH]It'

il;; AIIHaMI4KH. Cslrt B rlpl{poAe' Culst rpeH'n' 3a4aun

;;;;*" l.rrs cso6olHofi u Heceo6orurofi uatepualluoft

Tor{Kn. [u$$epenrruaJlbHble ypaBHeHI'IJI ABI'{xeHut roqKu'

flnaH peurenlu nropofi 3aAatu ABruI(eHHt' ,{nuxeHae rotlxr{'

6poruennofi noA yruIoM K ropu3oH:ry B oAHopoAHoM rroJle

TpKecTH.orHocg.re.rrrHoeABHxeHHeMaTepHa"[rHofir:o.{Kl.r.
Bnu.ssue BpaIqeHr{JI 3eulu Ha paBHoBecHe H 'mH)KeHIle reJl'

O6utrae reopeMbl AHHaMHKH Tor{KH' Konnqecrso ABLDKeHfi'f,

(raunynlc) io"t to. Hrlrrynlc cI4JIbl' Teopeua o6 usMeHernln

KornrlecrBa ABIDKeHH,I (nurrynrca) Tot{KI4'

Pa6oms. Mouluocmt. Teopena o6 usneueuuu Kuwemwe-

cxoit taepzua mo'{Ku

Pa6ora cnnu. KoscepBaruBHble cHJIbI' Mou{nocrr' flpuue-

pbr Bbltrncreuur pa6orst. IgremrualbHat gHeprnc' KHHerIa-

"""** 
sHeprI,IJI. Teoperua o6 usMeHeHHu KuHeruqecroft

3Heprurl ToqKH. TeoPeua MoMeHToB'

II p wwon une ilu u e xon e 6 auun mo qnu

Cgo6oAHHe role6arms 6es ytera cHiI conporI4BJIeHHt'

Croxerme role6arulfi . Sueprur rapMoHl4qecwtx role6a-

nsfi. flonrrue o $a:osofi rslocKocrl{' Cso6oArmle xole6a-

Hr4' B noJre noc'rosHHOfi CEn_br. flapallealuoe BKIIIOqeHHe

yfipyrnx 3JIeMeHToB. flocreAosarerbHoe BKIIToTIeHI{e ynpy-

i"i -a""*os. BsrlrylxAennue rcole6asrEg. Pegonanc. Ceo-

6o.mtte rcore6annq c Bg3KIlM conporllBJleHueM' BrmyNAeH-

Mero.u.
uoco6uq

,\uaatuuxa cucme.ubt a meepdozo mena'

MexarulqecKat cucreMa. Culu BHeuHne LI BHyrpeHHI{e'

Macca gHcr€MbI. IIeHrp uacc',{uHaur*ca Bpalrl,arenbHoro

ABTKeHI,I-fl . Motrlerm HHepqutl cHcreMbl orHocHTe'llbHo ocu'

Pagrayc HHepITHI{. Morvrerrr finepur}r reJra ornocmeJrbHo na-

paffIeJlbHblx ocefi . Mouelrr uHepls'Ill reJla orHocL{TeJIbHo

npo*uonutofi ocl'1. Teopeua frofirenca-lllrefiHepa' .{uQ-

Seperrur.la.irlnble )ipaBHeHuf; ABIII'KeHH'I cncreMbl' Teopeua o

ABrDKeHur{ qeHTpa uacc. 3axon coxpaHeH}Lfl ABI4IKeHI{f, IIeH-

Tpa Ntacc

K on ou, 
"*u 

o d e wrcen un c ac metrt il ( un nyn o c c ucman u)'

Korlr.recrso .q,BruKeHllt cgcreMrr (uunyarc cucreuu)' Teo-

peua o6 H3MeHeHLII{ KolwqecrBa ABIDKeHHJI (urrlnynrca)' 3a-

KoH coxpaHeHul KoJIHlIeorBa ABH)Kerrnr (urvruynrca)' flan-
nrrfi uouerr KoJIlrtIecrB ABllrKeHHlI



Teopeua MoMeHToB. 3aron coxpaueulu iaJnsoro MoMerrra
KoiruqecrB ABmr(eHHr (rnarrylsca).
K ua em uq e exta 3 n ep e us c rtem eil4 b t.
Kprnerx.{ecra.fl 3Heprus cucreMlr. Teopervra Kermra. Hero-
Topbre cJrl^rar.r BbrqncJreHlrr pa6oru. Teopeua o6 HsMeHeufir4
Kt,rHernrrecKofi sueprau cncreMbr. 3aron coxpaneHn, Mexa_
nr,rqecrofi gHeprxr{. Mero4rsecKue yKa3annc no perueHnro
3aAa.r c [pr4MeHeHr4eM 3aKOHOB COXpaHeHI{Jr 3HepmH

Iltoro: 18

ffparrnrecxne (ceuunapcrcne) sansrnff

Jr!
n/n

Ho*rep
pasAeJla

Arrcqu-
IIJIRHbI

06rem
rlacoB Tema nparrnrrecnoro gantrnn

Yqe6so-
HanrrAHhre
noco6ns

I 8 Craruxa

a 2

P acvd mno-zpaQ uuec xaa p a6omu
flpoexq,lx clrJrhr Ha ocb r{ Ha rutocKocrb. leorravrpu.recrri
cnoco6 cJIolI(eHr.I{ car. PasHosecue cucreMbl cxoArtqprxc,
cal. Ulouerrr cxJrbr ornocnreJrbHo LleHTpa l{,npr roqKn.

Koun, luracc

nL

P ac udm n o-q atp aue cxaa p a6 oma
flpNneger*re rurocrofi cucreMbr clrn K AaHHoMy rlempy.
Yclonu.s paBHoBeclrr npor{3BoJrbHoft nnocxoft cplcre*rs
cruI. CrJrqafi naparrgJrbHbrx cr4Jr.

Kor"rn, xlacc

4 2

Pacu dmuo-zpaS uve cxaa pa6 oma
Pacqer cocraBHhrx clrcreM. Crarraqecrca onpe,{eJuMbre H
crarr{qecKu HeonpeAerr{Mhre 3aAaqr{. fpa$n.recroe onpe_
Aenenue onoprrrx peaxqufi

Korr,tn, nnacc

J 2

Pacuhmno-zpa{t uv ecxan p a6 oma
I{errrp rxrrecra rBep.qoro rela. KoopA}rHarbr qerffpoB Trr_
)r(ecra HeoguopoAHbrx rer. KoopauHaru rIeHTpoB TffKecrH
oAHopoAnbrx r:en. Cnoco6br orrpe4eJreHr,r;r KoopAHHar rreH_
TpoB TrlKecra. I{errpar rflKecru HeKoropbx oAHopoAHhrx
TEJI.

Koun, rulacc

o 2 I KnHemarnna

I I

Paeudmno-zpafi u4ecKfls pafi o ma
Onpegeneuue cKopocru H ycxopeHr{r rorrxu npn KoopArd-
HarHoM cnoco6e 3aAaHHs ABr{x(eurfi Toqxrd. Kacare.nnuoe u
HopuaJrbHoe ycKopeHue roqKr{. Heror:opue qacrHbre cry_
qar4 ABr,IlKeHI.{t TOr{KE

Komn, rnacc

I I

Pac v€mwa-zpaep uue exan p o6 om*
flocrynarelbHoe n BparqareJnHoe ABmKeHH, TBepAoro
re.na. IlocrynareJrbuoe ABlDKeHHe. yraoea, cKopocrb H
yTnoBoe ycKopeHHe.

Kom. rnacc

9 I

Pac u€mao-epa$ uve cxaa pad o ma
Bpaqarenrnoe ABlnKeHHe rBepAoro rena BoKpyr ocn. pas_

rroMepHoe r.r p:tBxorrepeMenr{oe Bpar{eunfi. Cnopocnr n
ycKopeHr{r roqex Bparr{arolqeroc.s rena. BpalqeH}re reJra
BoKpyr HenoABnxuoX roqKr4

Koun. ruracc

l0 I

P acudmrm-zpaQ aqe cKafl pad o ma
Onpege.nenae cKopocrefi 'ro.{er rrocxofi $arypn. Teope-
Ma o npoeKqr.ux cxopocrefi AByx roqeK rena. pegreHue 3a_
Aaq Ha onpeAeJreHHe cKqpocTH.

Konn, ruracc

9



JIOCKOI{ 

\

onpeAenen""*opot'ir 
lout* nnocxofi Surypbl c rloMo-

urbro MrHoBeHHoro ;#il;ttd-lllrtr*e 
3aAaq Ha

KoMn, xracc

1ll
Koun, xlacc

I
I

PaCV€mnw-cv*'r-- 
foLIKtr. orgocrrensHoe,llePsqvv"^*

Cloxrroe ABI.DfieHI4e 
t"":i.:--;,-o 

"no*u"* 
cropocreE.

- e ^^ ffr'r,e trBlrxeHut. Teopeua ono^1 
^ r/^nunnr,roi.

12
tJo'p'Joitno*.p!tlgy9!ol,ggg!''-"*0"*'^'""""-- I

Koun, xlacc

2

Pac'
Cno:
3y6'

Em$O-zpury"acv'\'-'t -^*^ Tr-rnusnoyFlgcKlt9

13

xrroe ABr.rxe*. T:1fli};Hifr;;;ino'o r{ Bpa'

laTble nepeAu"t,--!..|I0^"nvre 
rrvv r r '-- -

enrHofoABvnieV
IIrrqanrHI{A

KourL runcc

r.--
I

\**. 

*:

6l4 3 ffi 6ffi ef"H:;f:^L{ 
Hece o6oA'ofi r"rarepn-

,D.aqu AHHaM"y flT"rwlarbHbte ypaBHeElur ABI'DKerrut

rnofi roqxr'r' AUQQ€P

,qKvr. - .-----"-- ------
t5

1

ro
3a

AJ

T(

I
';:xtrs:::;ffio..i;* AB'"xerull' rnrxeHne tov-

;ft6;*"oJill;*;:H'##"*tlffi:h'
I non" TflrKecru' uTtlocnrvr'nvv A----

I ToqwL' tt;:.:'.:;;;;;;a;;;

t6
I
1

Kolrn, rJtacc

I

PacqEmuo-zp'*-'"-'r{"nf"rorr{ocrrerbHo ocrr. PaAI'rys I

Mouerrr uHepquH cHC lsm,u -*-l^."""*nbHo [apan-

HHepIrI4 H' Mo r"rerr H HepIlHI'I TeJI a orHoc lrfi

n"no*o ottr' rtn o"till"tpu*' rera orH ocl{rerbHo npo-
l'l

Kotrn, xlacc

t8
1

Pacqerrtnw-ov*'r-- u croctert'rrr (nrttrrynlc cl{urv*or7'

Hffiffi ff#r Jh;"u"*u ABI{xe Hu' ('rrnv*-

ca). : ':::!.;:7,7rii
Kotvltt, x-lracc

1

PacvEmuo'zpo'l'""'":;;n;""r*of er{eprs}l.MeroAraqe-
3axolt coxpaHeHl4t M9X4Ftrrrwvr*-- 

" r""*ute'lleM 3aKo-

cKne yKa3aHl4fi no perilel{wo saA&q c npl'lM€

'^::{i*il'ffi: 
;tr*'# I ISllil ;il "'e'}'1s 

KHHeMa

19

KoMn' xrracc

23
1

22

TnqecKHx 3aAaq

?1roro:

Jla6oparopnrre pa6oru t' yvetrtut'v wwHor4 ne npedycuompeHb'

Tema u snA CPC

Atuaflc'l tr trJtocKatt cfl-



Bna CPC 2 (? acvdmno'qaQuuecraa pa6orna)'

cnn. TpeHI{e cKoJIsxeHEs'

flpocrpancrBeHlrarl cncreMa
6a

J

4
gHI CpC 3 {Pacv€rmua-zpa$uuecxotpa6oma). Pac'{eT llpocrbD( Qepu MsTo-

nmr Pprrrena:
6

6
5

BrarCPC4(Pao$muo'epatpuaecxaspa6oma)'AeI{CTBI{eTpeH'{tlrapanHo-
BeCLIe MeXaHUqeCKtTx CI4CTeM t

6

BnA CPC 5 (Pccx€muo-zpa$uvecxan pa^ontcl. YclonH.r paBHoBecI{JI [Iporr3-

soIsHOfi npocTpaHcTtsennof cHcTeMbI cul. 3aAa.rg Ha paBuoBecl{e Tetla

nor reficrnueM rlpoqrpalrcreeunofi cl{creMbl cl'lJr

6

ffirouvecxan pa6oma). BpauarenrHoe ABr,DKeHr,re

TBepAoro Teta BoKpyf ocn. PansonaepHoe H pilnnorrepeMeHHoe BpaIIIeHI{f,'

Cxopocrra H ycKopgHlllr Tor{eK BparqaK}Illeroct TeJIa. Bpatr{ernne TeIa Bo-

Kpyr HenoAgrarcuofi ToqKn

6,|

8

Bul CPC 7 (P ae&mno-zpasuuecxax pa6omai. flpunelenne npocrpaucrBeH-

nofi cprgreubr cnx K AaHHoMy llenr.py. YcaosHx paBHoBecu{ npo}*Bonb-

nofi npoc'rpascrpengofi gucreMbr oI'IJI

10

9

Bur CPC 8 (Pacu€mno-zpaQrutecxaa pa6omal. Koop,W*taTbr IIeHrpoB TflKec11t

HeoAHopoAHbrx ren. Koop*rHarbl llgr{rpoB T,Ix(ecra oAHopoAHbD( Ten'

Cnoco6sr orpeAeJIeHI,It Koop.{ItHaT IIeHTpoB Tt)KecTH. I{errrpu Tsxecrl'I

HeKoTopblx oAHOpoAHbrx TeJr.

l0

Paslen 2 10 KnHeuarnna 58

lt
BHg cPC | (PaatEmuo-zpupavecxaa pa6amal. onpe4e.neHl{e cKopocTlt I,l

ycropegar{ ToqKH npI.I KoopAHHaTHOM cnocobe 3a,n(aHllfl ABIDKeHI{I ToqKH.

KaCar:elrsOe I{ HOpMaJIbHOe yCKOpeEL{e TOuKI4. HexOtopue qaCTHbIe CIy-
I{AH ABI,DKEHHS TOTIKH.

t4

t2

Br{q CPC 2. (P acu€mno-epasavecxaa pa6oma). IlnocxonapaJlleJlbHoe,4nrane-

Hue TBepAOfo TeIa. Vpannemax nnOCKOrrapaJUIeJIbHOrO 4auxeru-r. PaS-

lroxeHse ABI{xeHwI Ha nocqanaren6Hoe It Bpal{areJlbHoe- OnpeAeleHr're

cr<opocr:efi ToqeK mocrofi $arypu. Teopenaa o npoeKrll{fix cropocrefi

AB)D( TOqeK Teila.

T4

13

BnA CPC 3. (P acadmuo-epaQtnea<aa pa6oma). Cloxlroe ABItKeruIe TBepAoI'o

'rena. I{n-nuHgpsqecKge sy6.rar:rre nepeAaqg. Cnoxenue rocT)rnareJlbHo-

ro H Bpaularerbnoro .4nxxerufi.

t4

l4
BEq CPC 4 {Pacv4mno-zpa$wrccxaapa6oma). KqxeuatgKa IIJIOCKOTO MHO-

ro3BeHHOrO CTepxHeBofo Mexafi H3Ma
t6

Pasger 3 t) ,[nnauuna 60

l6
Bua CPC 7 (Pac,t€muo-zpa$uveacaa pa6omal- floremgaarbHaJl eHeprus- KH-

HergarecKail ggeprtls. Teoperrra o6 r'rgueHen?Ill KHgeruqecrofi 3Heprgn

ToqKr{. Teopeua MoMeHToB

6

t7

Brg CPC 2{Paca€muo-apa$uuecrcan pa6oma;. MeXaHnqeCKAt CHCTeMa. cI4JtSt

Bneturrne n BI{yTpeHHI4e. Macca CraC'reuu. I{errrp *racC. ,{nna*ruKa Bpa-

rrIaTeJbHOrO AB141I(9HAS. MOtrlegr I{HSpI{HH CI{CTeMbl OTIIOCI{TSJIb}IO OCH.

PaAuyC r.rHepr$4g. MOuest HHSpIIIIH TeJIa OTI{Oc}lTeJIbHo napaffIeJlbHblx

ocefi. Monaerr wmepwrr4 TeJIa orHocHTeJIbHo npol'r3BoJlrnofi ocn.

6

18
BHg CPC 3 (Pacu€muo-zpa$uveotaapa6omaJ. ClONltOe ,&lDKemIe TOIIKI{ II

.ry{I{aMIIKa B TeXHOJIOrUqecKrDr npoqeccax;
6

t9 Blr,u CPC 4 (Pacutxw*zpa@weatan pa6oma). flpu*reueul{e reopeMbl 06 6

11



ocrotr[eft !I3I{e-

e TeopeMbl A}IHaMI;IKrI

Br,rqCPC5(PacuamuuzpaQavecranpa6oma)'vv4rtvrvvr'..-_

Mexagr'Ialecrofi cgc'reust
KoITbl' Ceo6oAHslfi rnpo-

ffi c6f aa&muo-zPaQuue'tr:::;K":Jilffi;J*.v'nouuo

"ror,. 
ilpeu"ccut rupocrtona:i+::;'i"o*" clrnbl, rD( npupoAa I{

;,."pt"*np'*'TT;HHhTHli?llJ*"'''*'*'*;;"""*"
npoteleHne.Borqxn' 

t''-" *-- - - ' 
n^rnasue. 2u.fiaq,truHaMt{KlrPeuenue saAaq Arlr{aMr{KI{

;ff.#:;:,**
Jlarpauxa Broporo ffi; ; crcreMaM c oanor u ABYw crereurllvlll

rtu*rgn,Ei3EEg-Iglt

i.-TaT}lKd''\.rL''v'1.^.-.._--"- 
'lrnwrI(e}Ill{MaTep}IaJlbnofitoqra.<e,, I lr^arbHbrx ypanueur'r ft E''.>K'H)

l&rterpr'rpoBaHue -^--^rr.^,u ceo6o.'br[4*Terp*ywDs'*- rr n rrRvMJ{ crgnelul,'}I ceo6oAbr
<--.^vau'u€cxr{x cr{creM c AByMt c

IrlccneAOSaHEe ABTDK.H**"*u*"*""*n,,^tt:;: ;;;;;;ffi Mexar{ffiecKr{x

I,lccneAosasue none6aruli cucrcv1
E OArrocTopor{-

nortyn* EBr{xerr}Ls TBepAoro TeJra

r rrnuxeHllt MexaHEtrecKl4x 
cI{cTeM

np"*."."tt o'"o

Pac.r6r Ko*crpyKqrro " W
6' OhPatoeameJrbHbrc 

mextoJrozuu

B coorsercrBlrll c rpe6onanun,* oroc Bo uo *ra[paBneHl4lo rlo'[roToBKa peaJ'{3ars'ls

KoMtrererrr"o"*oro.r"tio" 
rlpeAycMarp*"ut' *"no*ot *"ti"o;;*"*l' Tt6no" 

rlpoqecce

ffi""T:'##: 
"#HIffi3'T:;

qera'sr4 
" 

ur**urorirffi;; ;"6"*a _., 
o*""o 6op*"p:4i ; na3Br.rst^ npo$eccuouar'mnrx

saBbrr(oB ooy*o#;:ffi n*** L";;;.ipL 
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eKrrrbD( orAenoB u 6rcpo yKa3anubrx npegnpuxmfi.

fttx gocnaxegru rrocrtlBneHntrx IIeiIefi [pe[o.rlaBa]rr{fl A}rcqanJrrrubr peaJrl{3yrorcr cire-

Ayrorrr.r4e cpeAcrs4 cnoco6sr E opralrr43arllronnble Meporrpasrr.rs:

- I'lryrenl{e reopgrlrqecKoro Marep[aqa AI{crIHrIJnrHbr Ha neKIII4rx c gc[o]Ib3oBaur4eM

KoMnbrorepxbD( TexrroJroraft ;
* CauocrotreJlllroe I'I3)^reHIre reoperr,rqecKoro Marepuala [HcIIfinJIurrbI c r.rcflotl3oBa-

w:aelu Internet-pecpcoe, Nn$opruraqr{oaubrx 6a:, uero4uqecKr.rx paspa6oror, cfle1111anrsofi
y.re6uofi u nay*rofi lrr{Teparypbr;

- 3arpenneuue reoperr4rrecKoro Marepr{aira ilpu BLmoJrHerrEr upoonerrluo-
opHeHTr,rpoBaIrHbD(, [orrcKoBbD(? TBopqecKnx saAasaft e pa6ouefi TerpaAr{.

,ftx gocruxelrun nJlarllapyeMbrx pe3yJlbraroB ocBoenun Ar{crIHrIJrr{Hbr 4p}r npoBeAex}ls
flpaKTr.rtrecKr,rx saufrTrrtrr, ra6oparoprrrx pa6or vt qreuarr nerqufi npr{Merrtercr prr
o6pa:onarerbHbD( Texnororsfi, rpoue ).Ka3auubrx e ra6nnqe:

- Merog npobneuaoro o61*reaxx (;rerqaa, [paKTrqecrole sauxrax)

- O6yrenl{e Ha ocHoBe orrbrra (rerqNra, nparTnqecxue eanxrux)

- OnepeNalolqa{ caMocrotrerrbuas pa6ora (cauocrorrennnar pa6ora crygexron)

7. Oqenovnue epedcmea dan mexyuqe?o Kowmpofin ycneasei|tocmu, npo.ilteilcymortaort am-
mecmaquu no umozeJr4 ocaoeHun dacqannuttat u yvefino-nemodaqecKoe odecnerreaue cuno-

emofl menb aa rt p a6 omot e *qt d e nmo e

Oqenxa yc[eBaeMocrrr cryAeHToB ocyrqecrBJrrercs rro peyJrbraraM:
l. tr{HgaBfiAyaJrbubrx:a.uassft (pacu€rno-rpaipxvecrNe pa6oru), BbrrroJrH.f;eMbrx Ha

rrpaxrr{qecKr{x 3anflT}rJx - reryqrafi KonrpoJrb. I{enr pa6or: npoBepKa ylrenufi H HaBbrKoB

caMocrorreirrrroro pemenur KoHKperHbD( 3aAaq. Teryqnff KoHTpoJrb Moxer ocyrqecrBJrJ{Tbct
nyreM perrreHur recroBhrx saAaHlrfi .

2. BrrnonneHr{e Kypcoeoft pa6orrr rro pa3AeJr,lM <<C:rarrnxa> u <Ksneuarura>
3. llyreu ycrlroro ofipoca Bo BpeMs cAaqu 3aqera ro pa3genaM <<Cratlrra>> r <Ksueua-

THKa>). 3aqer npoBo.ry{Tcx ro 3aqgrarru 6rnnerau, co,{eprrtuquM TeoperraqecK}Ie Bonpocbr H pac-
uErao -rpa(pr{secxae gaAarrv.

4. Ilyreu ycrHoro o{poca lt npoBepKl4 pemeHat 3aAaq Bo BpeMt cAarrld sK3aMerra tro
pa3AeJraM <Crarrxa> <Kxieuatsra) r.t <,{unauura>. 3rgauen npoBoAr,rrc{ rro sK3aMeHarIr{oH-

nrura 6nnetau, coAepxa[${M Teoperr{qecKrre Bonpocu u pacvBrxo-rpa(fx.recKne 3agatm

7.1. Ilpunepu xowmponbnbw sorrpocos:

Pacre"r (CTATIIKA>

1. Arcxourr crarrrr.kt. Cnssa s peaKqnpr csseeft.
2. CxoAsllarcr cucreMa cr,IJI. feouerpavecroe cJloxenrre. Ycnos[e paBHoBecr4r cxoAf,-

r{eficx crdcreMbl crilr.
3. AHanEraqecKoe cJroxeHEe cacTeMbr cxoArrqsxcr cEJr. Teopervra o paBHoBecr4H rpex He-

fiapanneJlbHbrx cr4rr.

4. Mouenr:rr cailbr ornocr,rreJibl{o ro.rKr4 u octr.

Ceaecmp
Bul saunmun
$1. NP. JIP)

Eenonutyenbre utt mepaKmuBwbte o6p aweamenv
Hbte fitexwoJrozua

Konartecmeo
qacoB

il u
JI IT-rrrerolrr" Case-study 6
IIP IT-rraeroax. Case-study l4
JIP He npelycMorperrbr y.Ie6H6nv{ [JraHoM

I,Iroro: 20
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5. ftpoeroUx pasnogeficrnytoUefi cI{JIbI Ha o6u' Teopena BapraUrOUa O MOMSHTS paBHO-

AeficrByroqefi cPInbI.

6. Cucreua [apaJlneJlblrblx c]IJI' flapa cun ]I ee cBoftcrBa' 
- - ^ ---^;i

;. il;il; o6 ,*r"uunelrr'ocrr,r pyx nap cr,rJr, pacrorroxeH'blx B oAHofr rrlocKocr''

S.TeoperuaoflepeHocelapblcl'IJIB[apaJlneJlb]ryloIlnocKocrb'
g, Teoperura o crroxe'r,rfi MOMSHTOB C1IJI, COCTaB;1gIou4x 11apy' cuoxertue napbl cl{il'

10. flpuuege".;;;;;;u""tpy ocHos'as reopeMa crarl.*rr o npl,Be^e'ru*r c',rIr K qe'rpy'

ll.gacrnsecJryqau[pI{BeAeHII"**opo"efi-oMyBI'I[y'Vcnoau'f,IIypaBIIeHurIpaBHo-
Becvg.Ilpon3BoJrbnofi cncrgubl cwJr' 

,,onvnii ,"trnrrnefler''M
12.PacssTo.pt,UOIIfiTI{eo$eprvre;ycnoBl4ecTaTuqecKofiueoupegeJII{MOCTtrI4reoMeTpH-

qecrofi Hen3MeHseMocrLI6epoa; np.O*t"t* pacqera Qepr*l; Ilopfi'qoK pacqera S:l-T'- 
^^-^,.'.*

13.Mero,&l pacqeTa pearwd B CTepIKHTX Qepvr: MeTOA BbIpe3aIIHJI y3noB; MeTOA CeqeHIII{

(ParrePa).
14.I{enrp flaparrJreilbsbx cI'IJr' 

pa r$Kecrr,r oAHopoAHbrx ren.
15.IIeHTp rtxecrpl TBepAono rela' KoopJgauarbl IreHq

16. MeroRsr HaxoxAerrl4t IIeHrpa rtxecru'

Pasler (KPIHEMATIIKA))

1. Ecrecreegnmft cnoco 6 SaAaHilAABI'I)KeHI{t Tor{KI'I' Onpegeleu[e oKopocTu I'I ycKopeHs'I

TOtIKfl.

Z. KooP4unarnrui
E}I'I TOIIKII.

cuoco63aAaHr,rsABr,rxeHr.I-f,TOrrKr.r.onpe4eneu[ecKopocrr'ruycKope-

3. BexroPnufi cnocoO 3arauru ABLIx<oHIIfl ToTIKII' Oupegeneuue cKopocru I4 ycxopenn

TOIIKI,I.

4. Panuouepnoe H paBHonepelueuuoe ABI'IxeH[e rorIKI'I'

5.flocrynareJrbrroeABr{}r(eHEerena.onpeAeJreH}Ig,TeopeMa,cJreAcrBI'Ie'
6. Bpauenne TBepAOTO t"rru 

"o*py' """o,*"txtsofi 
ocu' onpeAeJIeHI{e' 3a'uarme ABIDICe-

Hfi.S.

7. onpege.neune rulnefii*x E yrnoBbrx crcopocrefi. Bemopnue $opr"rynH AJlt orpeAeJleHl4fl

cKopocTl{ U ycKopeEl',It TotIKE'

8. PanHouepHoe fl paBuolrepeMennoe Bparqerlue reJla'

g. EcTecrnelrnrfr cnoco 6 saxakmfi,ABllxerrHfl TOr{Kr,r. oupe4enen[e cKopocrl4 tI ycKopeHafi

toT6. 
c.noNcnoe [BnxeH]Ie roqKl'r' Teopeun o cJroxe'r'Iu cropocrefi n ycropenufr'

1 1 . KopuonncoBo ycKopeuue' flpanulo Xyroncxoro'

12. flnocroflapaJrneJrbHoe ,Faxer"" t"nu. onpeAerenae. Teope*a 1 (onpeaeJreHl{e cKopo-

crefi u YcroPenufi roqeK rena)'

13.Teoperua2(onpoeKql4l,Ict<opocrefi).Teopernla3(IIIaff).CleActsux.
14. Mrnosennlrft IreHTp cropocreft' gactrrlte crflall olrpeAenegu'tl MrHoBeIrHoro qeIITpa

croPocreE
15. <DopruryJIBI cJrox(enl'Ifl cKopocrefi u ycxopenafi e nJIocKoM ABr{xenlrtr T(

16. MrHosegrrsri IieHTp ycropeuufi' qac'rnHe cJryrIau onpeAeneHu'fl noIoI(eIII{q MrHoBeH-

Horo qeHTPa YcroPeuzfi'
17.n.p"luto{rlra ta"uttr*'. Cxeurr npocrefiurux ilepeAaroqHbrx 3BeIrbeB MexaHH3MoB'

ParAe.n (AI'IHAMIIKA)

l. Aunaunxa TOqKE LI C[CTeMbI MaTepIIaJIbHbIX TOqeK' I',IHepuua-rmlIble I{ HeI'IHepIIHAJIbH6Ie

cr.rcreMbl orcqera. 3arogu Hilotona' 
rc



2. Kornrsecrso ,ry?rxegnr (u*rnynrc), naoueut KoJII,HecrBa.{BI,IXeHI,Ix (xunernuecruft uo-

naenr), Kugerr.lrrecKa"s gtrepil{t rorIKLt rl cl4creMbl Marep]IanbHbrx roqeK. klsMeHenEe Klllrernqe-

cKoro MoMeHTa IIpu I,[3MeHeH!IX rIOiImCa.

3. Ilenrp Macc. K€uuroea crrcTeM4 ee [p]rMeHeHLIe AJI' [OACqeTa KI{HeTI{rIeCKOI0 MOM9HTa

r{ Kurrerrrrecrofi eueprur{ cxcreMbr Marep}raJrrsbrx roqeK (reopeuu Kduura). Bnerusue 14 B}ryr-

peurrr{e cI,IJILI. Mouent oIIJILI, paOota cI'IJIII.

4. OcHosgrre reopeMhr AuHaMrlKr4 AJrrr cplcreMbl MarepuaJlbubrx roqeK. Teopelranr o6llsMe-

!{eEEr{ (ofl}IqecrBa ABTIxceH}rfi, Kr,rueruqecKoro MoMema, Kuserurlecrofr eneprul'I Ars rorlr(}r u

crcreMbl Marepaurr;nbtx roqeK. 3axosnr coxpar{eHl{fi .

5. IlorenqrnalLgbre, rspocKorruqecKne, praicct$rarrrBnbre clfiIbr. Kputepufi troreHql{aJlbl{o-

crlr ctrJr. flotenqsatsg[rr gHeprnx. Koucepnartrsuble crIcreMbr,3aKos coxpasestrx nomrofi

3Heprnu.
6. Teopeurr AHHaMrrKlt B rrelrnepqxarrbnbn( clrcreMax orcalera. flepeuocnrre Ir Kopl'roJlr{co-

Bhr cr{Jrbr r{Hepq}rn. 3aAaqa Oxorynvrcroro-3seeea. Bnu.f,rre BpailIeHHt 3euln na csoboAuoe

.nBllxeslae roqrl{. Illr nourr E asrl'Iql{KJlonu. Mamnur Oyro.
7. flpraueuenge 3aKoHoB Ar,rHaMaKr{ K e!(creMaM nepeMeuHoro cocraBa. Ypanneaue Me-

qepc(oro. Ooprr,ryna l{nolroncroro. Msorocryfie$qarble parerbr. AaporocnanqecKlle cl'IcreMbr

B. .{euxeme Marepganbnofi ro.xrn B rIeHTpaJrbHoM noJle. 3axosrr coxparlen*rx. I'lnrerpn-
poBarrae yparnenrnfi ABrDKeHrlr B KBaAparypax, c;t)trIau anaJlllTllqecroi Hnterpupyeuocrn (cre-

rrerrHail 3aBlrclrMocrb rrorenllr{a.nurofi sHeprHI4 or paAflyca)'
g. o6r4.re csoftcrea ABrrxeEr,rr. 3arcoHrr Kenlepa. ?lnterpan Jlannaca.

10. llepeueuuble, $op*ry.rra u ypaBnesfie 6sne.

11. 3a4a.ra AByx reJr. Korff.recxfie ceqeuut. 3aAa.ra Muofl{x ten. flonxrue o KocMI{qecKI{x

nepeJrerax. 3nuunc fo\aasa. C$eprr Aeficrsfi-f,. fpanntaullormrui ptl3Bopor rpaeKropHll Koc-

MlrrrecKoro arlfiapara (ne6ecxoro rela) nlanetofi -

12. AnuauuKa rBepAoro rena. KrnnerurrecKar{ 3neprut LI KrlHerl,Illecrr'rft uoueHT rlpn .{BlI-

xeHHlI TnepAoro reJra oKoJIo HelroABllxHofi ro'ntr'r.

13. feouerpr{J{ Macc. Mouenrsl r4uepqur,r. Teusop fiIrepqrut H SJtJII'rrcoaA fiHepq}Ill.

14. flpeo6pa3oBaEse reH3opa r{HeprlHr,r [pI4 noBopote ocefi; ilIaBHbIe ocr'r ffHepqrlH.

l5.Ilpeo$pa3oBagre reg3opa rurepqar rps rapaJIJIeJIbHoM repenoce ocefi; reopeMa fiofi-
renca-llltefinepa.

1 6.,{anarrar'rtlecKue ypaBHeHH.r 3furepa. Cryuafi 3filepa.
17. fleperre r{HTerpaJrbr. ,{nuxenne AuHaMI,IqecK}r cHMMerpl{qHoro rBepAoro rera B cxfrae

3finepa, napaMerpbl cso$oAgofi perynspHofi npeqeccr,ru B cryr{ae 3finepa.

18. LlnrerpupoBaHr,re ypasneuufi ABlrxeulrt ceo6oguoro rBepAoro reJra B 3JTJII'rnrI{qecKn

$yrxqurx. fiouerprauecKar lrnrepnperaqllx flyauco. I,Irrepuperawx Mar-Ka.nnora.

19. Moruenr c[Jr, rroAAep]KrrBarolqnft perynxpuyro ffpeqecc]ilo.qfiHaMfirlecKlr cpIMMerpLIqHo-

ro rBepAoro reJla. ,{ruxeune rBepAoro reJla c AfiHaMsqecrofi cmtnaerpueft n na6moAaeurx

nepeMeHHbD(.

20.CrryuaftJlarpanxa-Ilyaccona. Brrnyx.Uennas peryrf,plrar{ npeqeccua, yerofilltrBocrb

ciltrqero BoJrtrKa. ?InterprapoBarrne ypaanemfi ABI,rxeHrIfl B cJrfrae MaJIbD( yriroB HyraIIlIE.

21. 3nerraenrapsa"fi Teopn nrpocKoflor.Ilprrueneur,re fl,IpocKonoB B aspoKocMr'Iqecrofi tex-
Hr{Ke. flpeqeccraa ger"rnofi ocn.

22.flouffr*te o cnlqae Kosarescrofi n.4tsaul'Ire rBepAoro rera.
23. Ypannennx Jlarpanxa. Ocnoerrble oflpeAefleuus. Ocnoesrre rrorlJtrl{t o cBt3tx. Kxacca-

$urcaurr csssefi. Bogruoxsrre lr BtrpryaJlblrble repeMeqenwl. guwo creneHefi cso6oIFI. fnno-
Te3a lIJIfflJIlHbD( csssefi . fononohasble cucreMbl.

24. KoH(larypaUnoHHoe unoroodpasue roJrorroMHoft cucteuar c KoHeltrIbrl\d rIIrcJroM crerle-

nei cno6o.{br. flaparvrerpn3aqulr cucreMbl. O6o6qennble KoopAlanarbr. O6o6ueuuble cuJlbr.

25. Vpannenux Jlarpalrxa. Vpanuexrax JIarpaHXa B cnyqae [oreHIII,IalIbHbD( cI'I& narpaH)Kl{-

aE.
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26. CsoficrBa ypanneunft Jlarpanxa: KoBapuanrHocTb' pa3peIIIHMOCrr' crpyrrypa KIiH9TI{-

.recrofi 3HeprPII4.

27 .rougrue ,,epB'r' I,IHTerpaJIa A'HaMaqecrofi cucreir,ru. Teoperrra o6 EaNaesenuu uomrofl

-'xt*mrg'#,ff :a;ffi'ffiiii'#[T;*-freunene).IlErcffaqecKl{eKoopAI{Ha-

TLI 14 qsKIII[SecKI,Ie rnuterpalll. euHrrfi rroreErlfiaJr
29. filpocxou*"e"*ue I4 AI'IccElarr'IBHbIe clrllbr' O6o6ut

30. ypasne''tr A* cr4creM c Ao[on']rreJrbrrbrMrr cBr3rrMI'I. o6uee ypaBlre'I're AI{HaI\'IHK'

3l.YpanneuwalTarpart*u"',,o*u,'",,^nra.Ypanuenwllarpamxal-ropoIiawj{cficTeMc
E[eaJIbHbIMI{ CBfl3flIvll{' Dorrnq

3 2. flpeo6p*ou*" Jlexan'qpa' Ypanueuu n P ay ca'

7.2 llpturtepot mecrnonbtxtadsaufi:

1.. Xecrxafl 3aAeJrKa (ruclro pearcur'rfi cnnru)?

1.3
2.2
3. 1

4. 1,5

5. 1,8

2. Ilanpaurerrre pearuryrfi rndrulx cnsseft?

1, edono cufftu
2- nePuen4mrYnrp cBt3ll

3. rcacatenrHble cBt3E

4. o6ParYer Yron 300

5. no nanPaBJIeHuIo BecareJla

3. IIro Ha3brgaercs cnfr3sro?

f . ilocryflareJrbrroe ABlDKeHrle

2. no6oe ABIrx(eHae relra

3. ozPauuveuue deuctceww mena

4. nsalrN{oAefictelle tera

5. ePauenue Teila

4.Ape napblt Jl€xaqlle n oAnofi trJrocKocrlrt MoxHo 3aMeHHTb:

l.odnofrnapottt'newat4efiemailJlcennoc4ocmu'eilo{ttewmotr'

pa'lubufl cyMuue Jttoweltmoo danuux deyx nap

2. tpervrn IIapaMI{' Jlexarn'rdMl{ s tofi xe nJlocKocrll' c MoMegroM' P&B-

HEIM cwMe lvloMerlro" ^TT;##J31"",
4- rrer fiPaBunbuoro orBsra

S.MorrrerrroMcIIJIbtoTHocIITe.nbHoTotIKE(uerrpa)Ha3blBaeTcfl:

1. cyr"ttraa cxoA-nlqaxct cr{JI
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2*tomenm, quc.t eHHo psenotrt npouteedeawo modynn crrJrb, Hs
nneqo, m. E. Ha Kpamqartwee paccmanqae om yKosaaaoil moqKu do nuaau dertcmeun
etarb,

3. cyrnnraa Bcex MoMeHToB

4. ner npaBr,fnrxoro orBera

6. Irro Ha3hrBaercr pearqrreft cns:n?

1. cuna, e xomapoil csnsb dertcmeyem Ha meno
2. sHemrrgfl cr,ura

3. uoueur crJrrr
4.napacux
5. yparuoneueurr:x cuna

7. Cuna, nprlJrornenrrafl B xarcofi-nndo roqne rBepgoro reJra, ]KBrrBaJreHTHa:

I. mar<ofi erce cuJre, nptutoltcerrnofi s nnhort dpyeort moqne
?moeo mena, u nflpe cus, MaJueHm r<omopofr paeen rtotweflmy daanort euJtb,
omnocumenoao noeo* moqKa npuJro?reenufr

2. raxotr xe cr4Jre

3. nape cHn
4.pa*uanyJra

8. Cucreuofi cnn Ha3brBaerc* :

1. coeorcynnocrr crrJr, Ee npunoxenubrx K Teny
2. Fl'...Fs

3. Q1,Q2,...Q,
4. coeoxynwocmb flecnailbKux euJr, npuJroilceuubtx K msep-

louy men
5. conoryunocrb 6ecrone.nr6rx caJr

9. Ilapofi cHJr HasbrBaercfl:

I . .qse caJrhr HanpaBJresurre nepneHAprKyJn{puo
2. rpv clrJrlr prBHbD( Hanpar.irenraft
3. upornnorroJro?r(Hbre cr{Jrrr
4. paxyute clrJrrr rra[paBJrerr]rlre B o4ry croposy
S,dse cuitb, napallnenbHbre, pflsrrbte no modynw4 Hanpa6-

neflHue g npomu&onoJroacflbre cmopowbt

10. Berropnoe ypaBneHrre paBHoBecss naprr cn.ir?

1.lno =o
2.1a, =o
r'Iry=o
4.lm, =a
5.lmo:o
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11' EcJrn F = lH, a (F , yi) = 300 genry paBna trpoeKrlrnr crrJrbr na ocr x?
1. .F = sin3Oo

2. F = tg30o

3. F = ctg3\o

4. F =cos600
5. Fr = cos3go

12. Teopeua BapnHrorra; MoMerrr paBrroAeficrnyroqeh n nocrcofi c'creMbr
cxo4fl rm{xcfl crrJr ornocgreJnHo .rrro6oro qenrpa paBeH :

1. panuo4eftcrnylorqefi cruu
2. cyirrue cxoArrrmxc fl crirr
3. nymo
4. aluedpauqecxofi cyJwile JwoJvreHmoe anazaeJvbrx cttn omHo_cumenbHo mozo Jrce qewmpa

13.3axon ABrDrcenas rgepAoro reJra npu [ocrynareJrbrroM ABHrKeHrrn:

14' 3alasHr B Koropblx qtrcJto Hel{3Becrnbrx He 6o.urure qucra He3aBlrcrrMbrx
yclonuft paBHoBecilfl EilsgauHofi cucreMbr cr.rJr, flpnJror(erfnrrx r( TBepAoMy
TflY, Ha3bIBaIoTcff:

1. cratn.recKr.r o[peAeJrnMbrMu.
2. c'rartrqecKlr rreonpeAeJrrrMrrMlr
3. cranaqecKu He Bo3Moxn6rMr.r
4. ner npaBnJrrnoro orBora

15. 6yaer JrH TeJro HaxoArrrbcfl B paBHoBecErIr-ecJrH Ea Hero geftcrnyrcT Tprr fiapbr
crrJrr rrpllJroxceHrrErx s oAIIoft trJroexocrn, r,r MoMeHTbr 3THx nap HMercT cJreAy-mq' e 3 E ase'trs : * [ -:Y 

"W #7:: #x:,Y:fr2:Ey;.,,
2. relo He 6y,uer HaxoAnTbc.s B paBnoBecr,ru.
3. reno 6yler Arlnrarbes
4. rero 6yaer Bpaqarbct

16. Oepmoft nagnrsaercff xecrrcafl KousrpyKrlrrfl rr3:

2.

fx, 
= x(t)

ftn=tQ)
lz.n = z(t)

lx, = x(t)

lQez 
= oG)

lz u = z(t)

fx 
= xn(t)

lt = t^Q)
lz = z o(t)

{x 
= xoQ)

lv = v.u(t)

a
J.

4.
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l. npanonuaertnux cmepercaert, eoeduueuaux Ha RoH4ax
urapwup6ila

2. noAeemenHbD( TeJr

3. 6a:rox c xecrKr{M 3arrleMJier{}reM
4. xecrxux ruapuapoB

17. Meroa ce{ennfi (uerog pnrrepa) rcrroJrb3yror Arrff:
1, oupeAeregus cyMMhr MoMeHToB
2. onpe,qereHur Eanpan.lreHr,rx geficrrur cu.rr
3. onpe.qeneuat ycropeuufi
4.onpede,nenun ycustuil e omdenvxux cmeplrcu.sx eepnu

18' cala Tpe'nfl rrp' c*oJrbxe'rra rBepAbrx reJr 3aB'crrr or:
l. csoficrB norepxnocrefi
2. cgnu AaBJIeHHfl
3. cropocra ABr4xeHlu
4. Caortcms no*epxHocmert, canu dae.neuua, cKopocmu
deuxrcnua.

19' Ec;rn oAHopoAnoe TeJro nMeer nJroc*ocrb cg'Merpg', To rrerrrp rqr*ecrrr eroHaxoAI{TCff:

I. e emort nJrocKocmu
2. na y4a.newuu20 cM. or ffrocKocTn
3. no4 yffroM 30 rpag.x ocrd c!{MMerppra
4. ser [paBrrJrbnoro orBera

20. Berrop yrnonofi c^opocrn np' BpaolareflbsoM ABE fierr'H TBep'oro re.na?

I. * =dQ
dt

, --dQL. O _+

dt

^ dro-J.€= 'k
dz
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Orsffrr na recr i\b2

8, VqefiHo-J|temoduqecxoe u uafropmatquoHHoe ofiecnertenue duc4unnunu (uolynn)

8.1. Ocnoenag Jrrrreparypa
1' EyrenuH H.B. Kypc reoperfiqecroft uexannru. T.1: crarnKa r4 KxHeMarr.rxa. T.2:.4r{Haxuu-

xa; n2 I./FI.B. Eyrenrnn, .f,.JLJIyaq, [.p. Meprun. - cll6: Jlanr, 200g. - 736 c.2. Tapr, C.M. Kparrufi xypc reoperurrecrofi uexanuxu: yre6ur{K AJu By3oB /C.M.Tapr. _ 13
HsA. crep. - M.: Bucru. IIk. 2009. - 416 c.

3. Merqepcrafi, I4eau Bceao.rroIonrau. C6opHrlK 3ar{aq rro reoperrnqecxo6 uexanuxe. H.B.
Meqepcruft. - 38-e H3A., crep. - Cn6. : Jfanr, 2001. - 44g c.4. Coopnnrc KoporKl'fx 3aAaq IIo reoperr.r.recxofi MexaHr{Ke: yre6noe noco6raelO.O. Kene [r.rnp.l; noa pes. O.3. Kene. -M.: Bucru. Ilh. 1999. - 36g c.5. c6opur.rr saAaHHfi Arrs Kypcorrx pa6or no reoperuqecrofi MexanuKe / no4 peA. A.A. .fl6-
rroncxofo. -16-e usg. crep. -M.: I4Hrerpan-flpecc,2007.- 394 c.

8,2. [ononHnreJrbrrafl JrnTeparypa
1' 96noxcrl{ft A.A' Kypc reoperaqecxofi uexatu{Ku: crarr{Ka, KHHeMarrrKa, Ar{HaMHxa: yre6-

nur / A.A. ,f,6noncxufi, B.M. Huru@opona. - 9-e r43A., crep. - cn6. : Jlaur, 2002.76g c.2. [o6ponpanos B.B. Kypc rcoperpr.recrofi MexaHr.rKrl: yt.-6r"o / B.B. lo6poHpanon, H.H.
Hrrururr, A.JI. lnopgr{KoB. - 4-e u14., nepepa6. 

" 
aon. - M.: Brrcm III*, 19g3. - 575 c.3. !31 vt l't. TeoperuvecKat MexanaKa B rpuMepax n saAaqax: yre6noe noco6se gJg_ Bwon /

M.H. Earr, Il.Io. ,{xanerugre, A.c. Kenrgou. - 9-e. nsg., nepepa6. - M.: Huyuu" t'ggo _
1991.T.2: .fiauanruxa. - 1991. - 638 c.

8.3. HnrepHer,pecypcbr:
1. http : //www. lib. - cafir, nocnarqenHuft npoGlenaau MexaHr{Kr.r.
2. Anroxag-npo$4. Bu.qeo ypoKtl AutoCAD. [Snexrponurnl pecypc]. - PexraM Aocryra:

http ://autocad-profi .ru/videouroki, cno6o,ryrufi

9, MamcpuanbHo-mex+uqecKoe ofiecneq.euue ducqunnunu (*todynx)
Pearltsauu-s npo{paMMbl AI{cqI,IrIJrr{Hsr rpe6yer Heurrrrlrs. KoMrrbrorepHoro KJracc4 o6opy-

AOBaHTTOTO B COOTBeTCTBT4IT C Tr4noB6rMH EOpMaMr4:
rrocaAornurle Mecra rro KoJrr{qecray o6yraroiqrfxcfl ;
pa6ovee Mecro npenoraBareJrf, ;

AOCKa;

MAKCTbI;

MO.UEJIH.

KoMTIJTeKT yrebno-r"reroAnqecxofi AoKyMeHTarIuE.
Texur.r.recKue cpeAcrBa o6yreurx:

rrepcoHaJrbHBre KoM[broTepbr ;
yrebimre noco6ux;
pa34aroErurrfi uarepual ;
HailrrAHbre noco6nr;

Boupoc I 1L J 4 5 6 7 8 9 10 II I2 l3 t4 t5 t6 t7 l8 l9 2A
Orser I tI

aI I ) it 5 I
I 5 4 II I I t

I 4 4 1
I I



rpolpulMMHoe ooecfletleH]re cHcreMbr aBToMarr{3rrpoBaanoro npoeKTr{poBag}rrr (Auto-cAD).

I 0. Memoduveenue peKowewdaqu a no opean wfltluu u:ry.teu un d uc4ann uuot :
Bce' rrto narr Ha6'rnogaeM Bo BHeIIIHcM Mlrpe, HarIr.IHar c polrAear4f, - 3To pa:;ra*rsre $op-MbI ABT,IXeHLIx H Bsar.fMoAeftCreq{ MaTep?rr{.
cpear'l n'lHoroo6pa':nrx (|oprra AB",KeHr{r Marepr,{E npocrefureft xeflrercx Mexaa*rec*a,

@opua ABr{xeHr{t' MexaHa'r"t*oa ABTIXeHI{e ecrb rrcMerresae rroJroxenax (nepeuergenae) rrra-TepHanbHoro reJra no orHolfieHl'rro K rpy$IM TeJIaLt (no ornomexlrro K "rrrarepr,IarbgoMy 6a:ra-cy") c reqen[eM BpeMeHa.
Cnegyer IrMerb B Br{Ay, trro,q,yx npoqeccoB,r[Rr,rxe'I,rn Marepl4turbHbrx reJr, B KoropbD( Me_xaHrlllecKoe ABuxeHI'le tBJltercf ollpeAeJltroqma, Heo6xolu{Mo B fipoqecce reoperr{qec1oroa3yqeHI'DI Ars uoHHMar.}L{ 3aKor{oMeplrocrefi ifoprrlu ABr,IXeErrt Br-rJ{eJur6 ril3yqarb,BJreHLUr r{3nceoorrlefr rraupoaoft cB.tr3r{ r.r paccMarp'Barb }'x r{30Jr}rpoBarrHo.
I'rraxo Mexa'Hqec*oe ABLII..HI{'. ecrb upocrefi'ar $opua ABH".eHuf, npe.{craBJr{Ioqajlco6ofi I43MerIeHEe 

''oroxe'I't 
(uecm) Marep'aJrbroro r&u B [pocrpa'crBe c Teqe'r{eM Bpe-MeHI{' Teoperra'IecKiu Mexarrr4xa ecrb HayKa o6 o6rqux 3axouax eroft upocrefimeft qopira',qs}r-xeHrrll peilIbHbrx reJr' craBflqax csoefi Hasuofi 3aAaseft IIo3HaHr,re KorEqecrBeHHrD( 3axogo-naepnocrefi, uaonrogaeMbD( B rlpupo4e, r "rolrcrpyapyeMbrx,, qenoBeKoM MexaHrrrrrecKrD( ABr{_xenxfi.

Kypc "Teopeu*Iecxofi Mexar,uK't" npe4cranxxer codofi oAHy rr3 0ynaar*aenra.rs*bD( Ar4c-IIr'rnJ'"H npo$eccrao'aJlb*oro oopa:onau' r'r')Ke'epa r,r rBrrercs oc'oeofi 4nx rasyre*r;r{ 
',o-cneAyroqrx oorqnx r4 cfieq'anbHL'( Kypco' Hrrxe'epnoro npoQrurx.

B xypce reoperaqecrofi uexanr.rxs cryAerrubl rarfraror rpr,r ee piggera: crarr{Ky, KrrHeMa_Tfir(y n I$HAl.&rKy.

l{'ux r'rsyre'I{'I Kypca seo6xoAltuo rMerb coorBercrByro,{po MareMarr{qecKyro no^ro-TOBKy.

Bo scex pa3Aenax Kypca, EaqEIIas co cTarlrKr{, rurpoKo r4c[oJrb3yercs BeKTopnax a-rrre6pa.Heooxo,nuo yftIerb Bbrtlrtciltrb rlpoeKrilu BeKTopoB Ha KoopA'Hafir're ocr{, Haxol'rrb reoMer-paqecKu (nocrpoenneM BeKTopHoro TpeyronbnaKa r{Jrr{ Mnoroyro.nrnrExa) E araJrr.rrr.luecra (noIrpoeKrII'r'IM Ha Koop4rlrarllhle ocu) cyuuy BeICropoB, B6rII{cJrrr6 cKaJrtpuoe }r BeKTopEoe rrpo-E3BeAeHI{lt AByx BeKTopoB I'I3Harb cnoficrea oTEX fipor{3seAeHafi a B Kr,rHeMaTr,{Ke H.q}rHaMHKe -gu$$epeHqrapoBarl Bexroprr.
Ha'ao raKxe wer6 caodoAno rloJlb3oBarbcr cacreMoft nprrr.royroJrbrrbD( AeKapro'bD( Ko-oPAInar Ea [JIocKOcTI{ I'I B IIpoCTpaHcTBe' 3HaTb' qTo TaKoe eAI{HHrIHbIe aerTophr (opru) srNxoceit g raK B'rpu,*:uorct cocr€lBJls,oru{e BeKTopa ,'o KoopArlnarrrbrM ocrM c rroMorq'ro oproB.{nx uayreHl4t KLIIreMar}rKrr Ha'qo coBeprrtergo ceo6oA6o yMerb au$sepenqrrpoBarb

0ynrqrau oAlroro [epeMeHHoro, crpoarr apu4*r eil.rx SyHxr{ufi,6nrrn sHaKoMhrM c rrosrr's-MI{ o ecrecrBe}rrloM rpexrpaHl{I'IKe, KpI'IBI{3He rpmofi H paAr{yce KpHBn3Hbr,3r{arb ocrroBbr reo-pr{r{ Kpr'rBbrx 2-ro nopxgxa, r{3yqaeMo ia s aaafiuruqecxofi reoMerpr{H.
,{nr nsyrenns KI4seMarEK}I ]raAo yMerb HaxoAr,rrr r,rnTe{pan6r (ueoupegeaenr{bre r{ o[peAeJreH-nrre) or npocrefiuum {ynruI{fi, BbFrr{cJrfrb qacrsbre npoH3BoAHrre u uo.nnr,n? aaQ$epenqaan
SylrKqlrfi HecKoJlbKI{x ilepeMelrnhD(' a raK)r(e yMerb r{HTerpuponarr gr$$epe6qr{aJrb'bre ypaB-Henrax 1-ro fioptrKa c pa3Aeiuilownfl{cs nepeMeHHbrMr{ H ruueEnue gE$$epeH-qHuulbsble ypaBHeHr{t 2-ro nopr.4<a (o4ropo4rbre I4 HeoAuopogHrre) c nocro-f,Hr16rw rcoe6Qr-
U}IEHTAMIT.

rlpn rsyreHr{x Marepr{a.na no yre6urary s)rx'o, trpexAe Bcero,
A0ro r't3JlaraeMoro raM Borrpoca. fnaeHoe * 3TO nontrblI3rIoxeIIHOe
rrHT6>.

Hsyuatr Mareprlajr peKoMeHAyercf, lro reMaM (nyamau rrprrBols{Moft srrme nporpanrrra*)
r{Jrr.r ro HraBaM (naparpaSana) yre6nuxa.

yxcHr{T6 CyrqecTBo KffK-
n yredrare, a He (<sa-
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Csaqana cJleAyer npoql{Tarb Becb Marepr'raJr reMhr (naparpa$a), oco6enno He 3a,Aepxr{Ba-{cb Ha roM' qro roKa3aJlocb He coBceM norrrr'hrM: qacro uro .ru"t"";;;;"*LrM H3 fiocJre-Arloqero' 3areu Ha.[o Bep'yrbcfl K MecrnM, BhBBaBrrruM 3arpyA'err'{ r,r B'r{Marejrb'o pa3o-6parrcr B ?oM' sro 6rmo Heficuo. oco6oe BHHMaHHe npu [oBTopHoM sreEEH o6parure Ha
Qopuyirl'rpoBKE c0orBercrBylou{x ollpeAeneHufi, reopeM u r.n. (oHu o6rrwo onnaror naoparu
n yxeonnr<e KypcI'IBoM IInu pa3psAr<ofi); a roq'brx $opuy*.lpoBKax, KaK trpaBruro, cyqecrBesHo
KaXAoe cJroBo I4 orreHb none3Ho rIoH'ITb' IIoqeMy AaHHoe lroJloxeaae cQofuyrnrpoBarro r{MeHHoTAK.

oAnarco He cJreAyer craparbcs,3ay'nBa'rb0opuynapoBK'; B€Dru{o noH.{T6 ax cMbrcJr rdyMeTb r{3Jroxc,rTb pe3yJIbTaT cBoI4MI{ CJTOBaMI{.

Heo6xo.unruo rarc(e II.E trb xoA Bcex AoKa3arer'crn (n Mexa'rrKe onu oorrryo HecJrox-nrr) u paso6parrcf; B r{x leraJrlrx.
floxaaaterbcrBa Ea,qo yMerb Boclpor43BoAam caMocrorreJrlno, rrro EerpyArro cAeJrarb,norulB Hnero AoKa3areJlbcrBa; nbrrarbct npocro ((3af{HBarbD He cJreAyero HuraKofi noJr63br gTo

He IIpHHeceT.

3axon'ran lr)nrsHrde reM6I, noJIe3Ho cocraBnTb
3aruItAI-rRa{ n yre6urEx.

4parrrnfi KoHctteKT, rro Bo3Moxrocrr He

llpu rEsyueHr,II,I Kypca oco6oe BHr{MaHr{e cneAyer yAeJrr.{Tb npao6peregrra HaBbrKoB perue-Eat 3aAaq' ,ft' sroro, I'8FII'IB Marepl'raJl 4auuoft tw"t, r44o cnaqara o6sgare*Ho paso6pamcr
B peIIreHrID( coorBercrByalqflx 3a,4aq! KoTopble npl{Bo.4trcr n yre6nare, o6paran ocoooe sur.r-MaHI{e Ha Meror}IqecKl4e yKa3al{ull IIo ux pe[IeHHIo. 3areu nocrapaftre"u pair"r" caMocror-TerbHo IrecKoJIbKo aHanoruqHhrx saAaq u'r c6opHllra 3a,qaq H.B.Merqep"*o.o nrru A.A. -fl6non-cKoro x IIocJle sTOfO pelru'rre coorBercrByroqyro ga.qaqy rr3 KorrrpoJrbHoro 3a,q,aHr4rr.3aroHq's I{3yqeHHe reMhl, HyxHo rrpoBep'Tb, Moxere Jtrr Bbr Aarb orBer Ha Bce BonpocbrtrporpaMMlr Kypca uo erofi renae (ocyuqecrBr{rb carnronponepry).

rlocrconrrcy Bce Borlpocbl, Koropble Aoir?K'hr orrrr rsyre'br r{ ycBoe*'r, B rrporpaMMe
nepeqllcneHbl AocrarorrHo [oApo6Ho,IouomureJlbHble Bollpocbr AJrfl caMorlpoBepKr{ 3.qecb Herlpl'IBoAtrrct' oAnaro otlellb rtoJle3uo cocraBl4Tb nepeqeub raKr{x BorrpocoB caMocrof,TenrHo (norAensnofi rerpa4u) cJrerFoquM o6pasorr,r.

Haqas ,n3yqe'ue ouepe4uofi TeMhI fipolpaMMhr, Bhmacarb c'aqara B Terp4Ar{ rrocJreAoBa,
TeJIbHo Bce [epequcJleHHhre B uporpaMMe Bonpochr arofi reurr, ocraBr{B cnpa3a r11xpoKylo Ko-nogKy (none). 3areu no Mepe rrrre'r.nr Marep'aJra reMhr (vrennx y*.or"nuy *eAyer n npanoE
KoJIoHKe yKa3arb crpaHrllly y're6uux4 ua roropoft H3Jlaraercr coorBercrByroqufi 

"onpor, 
u

TaKxe HoMep $oprurynu I4JII{ ypaBHeunx (ypanueHnft), Koropbre BbrpiDraror orBer rra Borrpoc Ma-
TeMarI{qecKLI, B pe3yJlbrare n.qassofi TerpaAI{ 6yaer fioJrrrhr trepetrerrb BotrpocoB AJU1 c6Morrpo-
BepKa' roropuft MoxHo rrc[oJr630Barb E IIpII fiortroroBKe K 3K3aMeHy.

Kporrae roro' orBer}IB_ Ha Bonpo c r4Jrlr EarrucaB coorBercrByroqyr oopvyrry (ypaanenue),
ecrb Bo3Mo)rGocrb no yre6nKy 6ncrpo npoBepl{Tb, [paBHJrbHo JrH 9To cAeJraHo, ecJrr.r B npa-
BrrJtbHocrl{ cBoefo orBera coMHeBaerecr. Haxoseq, no rerpa,qra c raKXM}I Bo[pocaMr.r Bo3MoxGo
ycraHoBi{Tb' Becb JI}I MarepuaJl' npeAycMorpeHHblfi nporparr,ruofi, n NsyleH (ecrm r6frerr Becb
MarepaaJl, To nporl{B KCIKAoro Bonpoca n nparofi KoJIoHKe 6yget yKa3ana coorBercrBlroqax
crpanarla yre6nrExa).

CneAyer l4Merb B BI4Ay, qro B p€flJlr{rtrIbn( yre6nuxax Marepuan Moxer o6tr}ar6cs B Apy-rofi raane yre6nur4 Ho Ha Lr3rIeHI{I4 Kypca B rIeJroM 9To, KoHeqHo Hr,rKaK He cKaxercr.
Yra:alrrs rlo BbmoJIHeHI'IIo KoHTpoJrbrrbrx saftarrni4[pr{BoAfiTcr Hr{xe (nocne pa6ouefi

flporpaMMhl). Hx xaao npoqnrarb o6srarenrno E r{Mr{ pyKoBoAcrBoBarlcr. Kporvre roro, K K1DK-
Aofi sa.qaqe Aalorcfl Koulcpernbre MeroALIqecKr.Ie yra:laur{s rto pemenlrlo, ]r lrpI,rBoAHTc, upr-rMepperrreHr{f.
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Pa6o'rar yleduat [porpaMMa uo AI4cIIErutr'r ne nTeopemr&ecKafr MexqHuKdD)cocraBJle'a BcoorBercrBltl4 c rpe6oralrl{tMl'I oe.qepanssoro rocygapctne'Horo oopa:onaremuorocra'I{Aapra Bo u yveoxoro [JIaHa ,,o HarrpaBJre'nro 1s.03.04 <Aemaf,rar.nwaqu,flmexHoroeuuecnux rlporle ccos u npouseodcmB D.
?I:yleune '$'cqun,*I*hl ilpoxo'lrr B $oprue JreKrlr{o'Hbrx, [pa*Turrec*rx ]rr{HTepiuirHBHbD( eau_mufi .

Baaauu TeRylqefo KorlTpoJrt tBtfiIerc.f, [ppreM ]rHAr{Br.1Ay-aJrbHbrx 3aAaHafi e sopuepacverHo-rpaS""etxax pa6or, t r."*po"#;,- ;G6;*'";;;r""-*" 3aAa''rftcaMocrorrernnofi. paGorur.
PydexnnrfiKoxTpoJrb-rqFpcoBaflpa6orallsic€r. ,, . ,.1 r .: ,.:
I'lroromnX,xou.lllonu _ rxian e".

lI. TexnonozuqecKaa Roprns duc4ui*nuittt .:

Kypc I. II rpynna pOl4Bp62ATl ceuecrp III, fV
flpenoAasarenr -I{rnnrcafino If.C.
lpenoAanarenr, Boryqlifi rpaKrrrrecK'e sarurrr{r l{ruxrcaft.iro II.C.Kaserpa <<Arrouarr*arr'r rexHoror'q€cKr.rx npoqeccoB r,r trporr3*oAcrBDBeconoft ro:$SNqaerrr AHcrIpmJtlrEEr B coBoKyrHofi pefiraHroeof or{euKe, paccqurhrBaeuoft noBC*M o"CrymJrr.HaM (eenu eeede*a Jt odynun-p ertm inzoean c ucmena)

HaloleHoganue Ar4crlr{njrnubr / rypca

Ypoeenr,/lcryne nr
o6paroaanar

(6ara.raepllar, cneuu-
arurrer, uarucrparypa)

C'raryc,ur.tcumJrntr;r B
pa6o.reu yreSnou uane

(A" E. B, f)
(eeru eeedena no-

dyxtao-pe&manzoeea
cu?r,tortnl

Koafi qecrso 3aqerHHX enn-
suq / rpeAr.non

Teopern recrar MexaulrKa Sara.narprar E 5
Cuexusre,qucqtrtrJrqrrbr rro v

texlras
TI{IIeCKa-'I MexaHI{Ka,

BBOFU
_ (nxo4nofi pefi-rnnr-KoHTpoJrb. rrDoBeDKa (oc.r

qeotrotll y nrany (zepevuazuma):

ATOqH

cTBa aBTOMaTI,rqecKOro rlpo
npr{IcnaAHa"fl MexaHra Karu
II MO,itYJIb

fnr

eKTr{poBaHrs, Teope_

%

,rM Ar4crlpt[rrnrau)
Teua, sagaNne fiJrrr ueponpgfiTue Bxoaaoro KoHTpoJrs

%
I laun bltr rA

Blt,{H rerq!,ule*
arTTtcrar{Hr.t

Ay'Al[ropHas r4lIH

BHeayar{Topr.l&r

Murrluarrlnoe
KOJIfqCCTBO

Sa.uros

Maxsldlrarllum
KOr-nftlegTBO

6arme
TCCT aylrlropHat 2 5fia$Seper{r4arrbnbre 6ffi

nepeMeHHbD(

-

onpoc ayIr.{TOpHarr 2 5

[Iroro:
4 10

E..t3OBbN
(nposepra gsasnrf, s v

-

{ MOAyJrb
urerrlrfi iln rsr I__- 

-..--..rryr'.lrv,

-

Terra, lalauae xJrtr Meponpr.rnrfie reqyrqero KoHTpoJrfl Buan rer-vuefi
aTrecTaqr{It

Ay&rropnat a,rH
Br{ea}'AgToplrat

Mrrlraugaluoe
KOJII{IiCCTBO

6a.mor

Maxcrualuroe
XOI}TICCTBO

6alaor(-rqru

r TCCT ayAI{ropEa"f, 5

TT
TECT ayAr{TopHat 2 5

aafru4rt Tec? AYAUTOD.E'UI 2 5
Ifroro:

/If}Irf}.IITIITTT. In
.-----__
:Irl-rrr rrn r

6 t5

T^-rma, sa,qaHHe fint| MepotlpBtrTue AonoJrHr{Tellbgoro KoH_
TpoJts

Bu,qu rexyqteft
aTTecTaq"rc

A)'ArropHar I'rr.r
BHOAyAnTopHru

MrlHlrrvraruHoe
KotttqecT3o

6a,uor

Maxcaua,rrsoe
I(OJII'qECTBO
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