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1. Itenu u zadartu ocnoeHut dacuunnuuut

Aucuullusa <<Teopernqecrcar MexaHr.rKa)) cocrorrr r43 rpex crpyKTypHo H MeroAr.rqe-

cKH cofJIacoBaHH bIX pa3AenoB : " C Ln amuKa" " KttH e rtamuKa" 14 <<!uu auuxa >

IIenqMu fipeno.qaBaHl,Irl nI4cuI4nJII4HbI (Teoperr,rqecxac MexaHr4Ka)) ,rBrcrorcrr: r.r3yqeHr.re
o6irqux 3aKoHoB, KoropblM loAr{I,Illflrorcs ABHXeHHe, paBHoBecve vrarepvaJrbHbrx reJr }r Bo3H?r-
Ka.Iotqne npll gToM asanuoqeficrBnr MexAy reJraMpr, nocrpoeHue L uccJreAoBauple MexaHlrKo-
MareMarllr{ecKHX MoAeJIeft, agexnarHo orrHcbrBa}orrnx pa-:noo6pa:Hbre MexaHuqecKue sBreHa.f,.

3aAaqaulr [penoAaBaHus. r\Irc;,lnnnraurr <<Teoperr.rqecKas MexaHr.rKa)) sBm]orcr: r,r3f{e-
Hne ocHoBHbIx IIOHtTHfi U rrrerOAOB pelxeHHr rl,rnoBbrx 3alLaq, oBJraAeHrle npaKTr,rqecKuMu
HaBbtKaMH B peaJIH3aIILIH iIrrropHTMoB perueHrrfl 3aratq, o6yreuue ocHoBaM npaKTurrecKofo Hc-
IICIJIb3OBaHII' MeTOAOB, npeAHa3HiarreHHbrx AJrq MaTeMaTnqecKoro MoAent{poBaHLrs !.BU}Ke}j'r4s
MexaHuqecKux clacreM, a TaKx(e aHaJru3a pelxeHr,rq 3aAaq rrpHKJIaAHoro xapaxTepa, BocIruTaHI4e
ecrecrBeHHoHa)AHofo Ml,IpoBo33p(inr4fl, Ha 6ase ra:yreHnr ocHoBHhrx 3aKoHoB npr{poAhr r4 Mexa-
HHKI,T.

Ha AaHuofi ocHoBe craHortl4Tcs Bo3MoxHbrM rrocrpoeHne r4 r4ccJreAoBaHue MexaHr4Ko-
MareMarl4rlecKHX MoAeJleil, ageKsa,THo onucbrBauqfix pasHoo6pa:HbIe MexaHhr{ecKne flBreHr4r.
flouuuo 3Toro, [pI4 l,t3yr{eHurr reoperuqecxofi MexaHHKI4 rupa6arunatorcq HaBbrKlI npaKTnqe-
cKofo IdcrIoJIb3oBaHI4f, MeTOAOB, rrpeAHa3HaqeHHbrx AJI{ MaTeMaTIIqeCKOTO MOAenUpOBaHHq

AElrxeHlrr ctrcreM ra€p4ux rel.
O6pasonareJlbHoe 3HaqeHLIe: r.r3yqeHue aroil AncqurrJruHbr BbrnoJrHrer Mr4poBo33penqe-

cxyto Syuxqllrc, pa3B[Baer JlorHqecKoe Mb[uJreHHe v Aaer noHr4MaHHe rur4poKoro Kpyra rBJre-
Hnfi, otttocluruxcq x upocrefiuefi $opvre ABr.rxeHr,rr Mareplru - K MexaHur{ecKoMy ABr.rxeHr.r}o.

TeoperuuecKaq MexaHI4Ka tBJlf,erca HayrHofi 6aeofi coBpeMeHHofi rexuuxl,r, HafrHbrM

oynlar'reHroM LIHXeHepHoro o6pa:onauua. llooronry uyooxue u AocraroqHo rxHpoKne 3HaHr.rt
no reoperlaqecxofi MexaHr.rKe B Ha(lroq[Iee BpeMc seo6xoAr.rlrbr r4HxeHepy lro6ofi cneqr{aJrbHo-
CTV.

Pa:Ae.l <<CmamuKa) paccMarplrBaer .racrHHfi cnyrafi MexaHr,rqecKofo ABr,rx{eHur, Ko-

rAa oHo He 3aBI4CHT OT BpeMeHr4 --peqb HAeT O paCCMOTpeHUH paBHOBeCr,r.f, TBepAOTO TeJra, 3a-

rpfxeHHofo cncrenofi cr4Jr r,r HaxoAflIqerocff B cocrorHr,ur rroKor.
ParAe.r <<KunenamuKb) pilccMarpr.rBaer BHeruHloro cropoHy MexaHr4qecKoro ABHXeHr4t

He3aBI{cI{Mo or IrppIrIr4H, Bbl3BaBurzx ero. 3ro He qro }rHoe, KaK reoMerpus B rlerllpexMepHoM

npoc'rpaHcrBe, rAe BpeMs Hfpaer ponb qerBeproro H3MepeHr4r. B xnseuaruKe paccMarpuBaror-

cs cnoco6u 3aAaHut pa3rr.rr{Hbrx Br4AoB ABr{xeHut reJr r,1 MexaHr43MoB B Br4Ae $yurUzoualruux
ypranueunfi, a raruI(e MeroAbI onpeAeJreHrrq no 3rr4M ypaBHeHr4f,M rpaexroprafi, crcopocrefi u

yc,xopeHnfi orAeJrbHbrx roqex TeJI, r.{ MexaHH3MoB.

Ecrn ngrecrHo floJroxeHr{e ABn)Kyqeficr rotlKrr n rax,qrrfi MoMeHT BpeMeHH, To Kr.rHe-

MaTI,IKa nO3BOJIf,eT nOCTpOHTb ee TpaeKTOpHrO H OnpeAeJrlrTb TaKHe KlrHeMaTr,rqecKrie napaMeT-

pbr, KaK cKopocTb r4Jrr4 ycKopeHr4e

ParAe.n <<fluuanuxa) paccMarpr4Baer rBrar(eHr,re Marepr..ranbHbrx reJr B 3aBucr4Mocrr,{ or
leftcrsyrour.rx Ha Hr.rx cr,rJr.

.{uuauaxa npeAcraBnser co6oft Hau6onee o6nrzfi pa3Aen MexaHr4Kr{, nir.rerculnfi oco6oe

3HaqeHI,Ie Ant perueHllt MHornx nFraKTr{qecKHX 3aAaq B pa3nlzqHbrx o6racrqx rexHI4KI,r.

2. Mecmo ducuunnuuu 6 cmpyKmype OOII BO.

(6.1.6.9) orHocurcr x 6a:oeofi .{acru 6.1.
npoueccoB rr rrpon3BoAcrB)) u o6ecneqr{eaer
H MareMarr,rrcofr , lpzveFl{q MareMaruqecrufi

,Ilucuanlnua <<TeoperuqecKar rvrexaHlrxa))

HanpaBJreHHe <<AgroMarr3a4us rexHoJrorusecKux
noruqecKyro cBq3b, Bo-flepBbrx, MexAy Qusr,rrofi



anrlapar K olrHcaHvlo H H3yqeHHlo Saauuecrux 
'.Pjileuuit, 

14, Bo-BTopbrx, Me)r(Ay ecrecrBeHHoHa-

rI HbIMH AHCIIHNNI,IH AMl|/l V O6UICTCXHPIqCCKHMI,I H CnCIIHAnbHbIMIT AI,tcuuIIJII,IHaMH.

<TeopernuecKafl MexaHHKa) - $yHaarurenraJrbHaf, ecrecrBeHHoHayr{Har Ar4cIItrrrJrHHa,
nexauaf, B ocHoBe coBpeMeHHofi :rexHuxl,t. [nx ycneurHoro r43) {eHr4s AHcrlr4[lunu <<Teoperr.{-
r{ecKat MexaHI,IKa)) cTyAeHTbI ,{oJIxHbI 6rtrr gnaxoMbr c ocHoBHbrMpr rroJroxeHHrvru erlcuefi r\4a-

TeMarIlKI4 N $ttsr,rnu. Ha varepuale reoperr,rqecxoil MexaHHKr{ 6a:lrpyrorcr raKr,re o6ulerexnu-
qecKl4e AI,ICqHnJII4HbI, KaK <flpurragHar MexaHr4Ka>>, <<Conport BJIeHr,re MarephaJloB>>, <<Teopux
MexaHI43MoB 14 MaIITLIH>>, <leralu MaIIrnH>. CroAa cJreAyer orHecrr.r pr 6olruroe qHcJIo cnellrd-
ZUIbHbIX I4Hx(eHepHbIX AI4CIII{nI}IH, npeAMeTOM KOTOphIx CJIy}KaT: AI4HaMHKa z ynpaBJreHyre Mla-
rrrlrHaMr{ H TpaHcnoprHbrMH cr.rcreMaMu, MeroAbr pacv€ra, coopy}r(eHr,rfi u I.n.

Paseurue ecrecrBo3Halans Ha coBpeMeHHoM gTane npnBeJro K oKoHqareJrbHoMy oSoprvr-
JIeHHIO MexaHHKH B Kar{ecrBe caMocroqrelrHoft Ha)rKr4, orJrr.rqalouleitcs u [peAMeroM cBoero
I4ccneAoBaHl,lf,, H KpyroM peluaeMblx 3aAaq, I,I ceoefi croxHsrueficr MeToAonoruefi. I4croplrue-
cKI,I reoperlzqecKas MexaHI4Ka cra.[a [epBofi n: ecrecrBeHHbrx Ha)rK, oSopvrrzeuefics s aKcr4o-
MarH3HpoBaHHyro reopulo, Lr Ao ct,rx nop ocradrcr 3TiuloHou, no o6paly u no4o6uro Koroporo
cTporTcq Apyrue ecTecTBeHHbre HayKu, AocTurlxl,te gTana aKcHoMaTV3arIr4H.

3. Tpedoaauun K psyilbmamou oc*oenua duc4unnuuu:

flpoqecc I43yqeHI,It AHcIIIznJrr,rHbr HanpaBJren na Soprr,rnpoBaHr.{e 3JreMeHroB cneAynulr4x
KoMnereHquft s coorsercrBl4rl c @fOC BO N OOI1 BO no AaHHoMy HanpaBneHr4ro rroAroroBKr.r

B pezyntmame a3yqeHua dasoeoil qacmu quKJta ofyvsr*rrtcn dowceu:

3.1 3uumt:
OcnoeHHe noH.srHr pr KoHqenuuu Teoperl.rqecxofi MexaHr4KrI, saxHeftuue reopeMbr Me-

xa.HI,{KH H LIX CJIeACTBLI', [OprAOr( npI4MeHeHI4.rr TeOperHqeCKOfo anflapaTa MexaHuKu B Ba]K-
serfi urnx rtpaKTuqecKlrx [prano)KeHusx.

Onpegereunt ocHoBHbrx MexaHrrqecKlrx BeJlfilurH, rroHr{Mar r{x cMbIcJr r4 3HaqeHne AJIS

Teoperuqecnofi uexasuru.
Ocnorsue MoAeJII.r MexaHHqecKHx ssreHuir, ocHoBbr r.{AeoJrorur4 Mo,qeJrr.rpoBaHl{t rex-

HHqecKHX cl.tcreM 14 npHHrrunbr nocrpoeHl{r MarervrarHqecr(HX uoAelefr MexaHuqecKtax cr4creM.

OcHosHrte MeroAbI I,IccJIeAoBaHut paBHoBecvfl 14 ABux(eHprfl MexaHuqecKltx cucreM
(rrclrovax cocraBJleHr{e ypaBHeHvfi paanoeecvs, ytryt Ar;a}Keras 14 petueHne AaHHbrx yparueur.rfi).
ea xH efi urr4x (rr,r uon ux ) aJ-rroplrrMoB TaKoro w cc re Io BaH:as.

C[ICIIHAJIbHOCTI,I

Koa
KOMIIETEHUI{I|

OopnryrupoBKa KoMnereHrlr,rrl

OdutercyrsrypHbre KoMrrereHrIHqMH (OK)
oK-s Cnoco6socrbro K caMoopraHu 3auvu u calroo6pa3oBaHr,rK)

Od ulenp o$e ccr{ ona,'r bHbre KoMrreren uufl Mu (OrrK

onK-3
Cnoco6socrba I{cnoJIb3oBarb coBpeMeHHbre r,ruSopuauproHHbre rexuoJrorl,rn,
rexHHKy, [pnKnaAHbre rrporpaMMHbre cpeAcrBa rrpn pe[reHr,ru ra4au lpo$ec-
cuogarrnoft .uesreJrbHocrl4

llpodeccmoHaJrLHbre KoMrrereHuHq N{u (IIK)

tIK-20

Cnoco6socrbro rlpoBoAHTb 3Kcrrepr{MeHTbr rro 3aAaHHbrM MeroAr,trau c o6pa-
6orrofi H aHuulu3roM HX pe3ynbraroB, cocraBrflTb onncaHnfl BbrnoJIHeHHbrx Hc-

c,qeAosaHrafi 14 noAroraBJruBarb AaHHbre anr paspa6orKr.r HalqHr,rx o6sopon ll
ny6ruxauufi



3axontt npeo6pa:oeaHlts cplcreM cr4n; ycnoBr4r paBHoBecr{s cprcreM cr,rJr Ha rrJrocKocrr,r r4

B npocTpaHcTBe I{ ycJIOBlIt paBHOBeCur reJr;TpeHr.r.rr cKoJrbxeHur rd co[poTr{BJreHr.re Kar{eHr,r}o Ha
p8;BHOBOCII€ T€JI.

Cnoco6rt gara*:as ABI4)KeHIrr roqKr,r r4 TeJra, 3aKoHbr onpeAeneHur cKopocrefi u ycrcope-
suil roqex npu trnocKorrr, c$epuuecxoM r.r npou3BoJrbHoM ABu]KeHuv rena.

OcHosHHe ga!'arrv AI{HaMI4tKrr MarepnaJrbHofi roqxu H ypaBHeHr,rq ABHXeHuq cr4creMbr
MaTepl,raJrbHbIx ToqeK.

Kole6auu.s MarepnaJlbHofi roqxu 14 MexaHuqecxofi cucreuu. flpuuqr.rn [a.narr,r6epa, Me-
fQI KI4HerocrarHKI,I, IpHHIrI,II Bo3MoxHbIX trepeMexleHnfi, o6qee ypaBHeHr,re Ar4HaMHKr4, ypaB-
HeHI,Ie Jlarpanxa Broporo poAa, ypaBHeHI{e paBHoBecns, s o6o6ueHHbrx Koop4yrHarax, noreH-
rIrliIJIbHOe CHJIOBOe rrOJIe.

3.2 Vnemu.
I4cnorugoearb ocHoBHbIe iloHqrl,It 3aKoHbr r.r MoAenr4 MexaHr{Kr4 AJrr HHTep[perarrur,r rr

HccJIeAoBaHut MexaHl'tqecKl4x qsreHufi c npuMeHeHr4eM coorBercrBytouero reopernqecKoto
ail[apara.

flortgosarrct oflpeAeneHlz:sMx MexaHuqecKr4x BeJrvr{r{H a nosgtufi AJrr npaBr4JrbHoro
I,ICTOJIKOBAHI4' I,IX CMbICIA.

O6tgcssrs xapaKTep noBeAeHHr MexaHrrqecKr4x cucreM c npr{MeHeHr{eM BaxHefinux
TeopeM MexaHr,rKH u ux cne4crsuir,

3anucunarb ypaBHeHI{r, orrr4cbrBarcrqne rroBeAeH}re MexaHusecKplx cucreM, yqr,rrbrBat
pa3MepHocTl4 MexaHH.IecKI{x BeJIHqrrH H r4x MaTeMaTr.{qecKyro npHpoAy (cKanrpbr, BeKTopbr,
:rn sefi sue oneparopsr).

flpnuenrrr ocHoBHbIe MeroAbr HccneAoBaHr{f, paBHoBecvs [4 ABuxeHr.{r MexaHr{rrecKrlx
clilcTeM, a TaKxe THTIOBbIe anropl.ITMbr TaKoro HccneAoBaHnfl flpu peueHHr,r KoHKpeTHbrx 3aAar{.

Peurarr rr,rnoBbre 3aAar{u no ocHoBHbrM pa3AenaM Kypca.

Onpe4erxrb cr4Jrbr peaxuNfi, AeficrByroulrx Ha reJto, H crrJrbr B3ar,rMoAeficrsns MexAy
TCJIAM}I CHCTEMbI;

Onpe4elxrb cl(opocrpl 14 ycKopeHr,rr ror{eK TeJra Bo BpaulareJrbHoM H rrJrocKoM ABHxeHu-
f, x.; o[peAenrTb Ar4HaMHqecKr4e per]Krlr4r4 orrop BpauarcrqHxcr TeJr.

Aualu:llpoBarb KuHeMarHqecKHe cxeMbr MexaHr,rqecKux 3JIeMeHToB afperaroB lt KoM-
rrJreKcoB, onpeAenrTb r,IX ocHoBHbr€ Ar{HaMHr{ecKI4e xapaKTepr4cTr4Kl4

florrgoearbcs rIpI4 aHaJlurlzqecKoM u trucneHHoM trccJreAoBaHufl MareMarnKo-
MexaH[rrecKux uo4elefr TexHHqecrKr4x c[rcTeM Bo3MoxHocrrMH coBpel!{eHHbrx KoMrrbrorepoB r4

ulr(loprua{lroHHbrx rexnolorufi .

3.3 Bnademu:
HaabtxaNau nocrpoeHzs rr HccneAoBaHr4q MareMarnqecKux r4 MexaHHqecKI,IX nro4erefi

,ICXHHI{ECKI,IX 
CHCTCM.

HasrtraNal4 npuMeHeHr,rr ocHoBHbrx 3aKoHoB Teoperr,rqecxofi lrexasr4rr4 nprl perueHur,r

ecTecTBeHHoHayqHbrx n TexHr{qec(r4x 3aAaq.

HasHKaN.{I4 rIpI,rMeHeHHt rprrloBbrx aJIfopHTMoB r4ccJreAoBaHl4g paBHoBecns. H ABH>tteHLtt
MEXAHHI{ECKI{X CHCTEM.

HaerIralal4 Hcrlonb3oBaHufl Bo3MoxHocrefi coBpeMeHHbrx KoMrrblorepoB r.r au$oprr,raulr-
OFIHbIX reXnOlOrUfi llplt aHaflI,rTr,IqecKoM n r{ncJreHHoM uccreAoBaHuq MaTeMaTHKO-

MexaHuqecxux uolelefi TexHHqec,Knx cLIcreM.

Flanltraun nl4cbMeHHoro apryMeHTrrpoBaHHoro r.r3noxeur4f, co6crBeHHofi roqKr,r 3peHr.rr.

H HaerrxaMv npaKTl,rqecKoro aHanru3a Jrorr4KH pa3nur{Horo poAa paccyxAesnfi.
Merogauu aHarnga MexaHtr3MoB B crarr{Ke, KuHeMarHKe r,r nHHaMHKe.



Kpurcpnxrr'rH BhIAeneHI'It ocHoBI{bIX napaMerpoB, BJrrltrrorurrx Ha ycrofiuunyro paoory
ycTaHoBOK H arperaToB.

Onurou pa6oru H l{cl[oJlb3oBaHr,rr HayqHo-Texnu.recxofi uu$opuaqur, Internet-
pecypcoB' 6as AaHHHx II KaraJloroB, gJIeKTpoHHbrx xypuaJroB r,r [areHToB, norlcxoBbrx pecypcoB
Irt Ap. s o6nacru BbrcoKorexHoJroruqecKoro o6opyao "irw

4. Cmpyxwypa u codepncaaue duc4unnunu (nodynn)

4:'1' PacnpedereHue rpyAoeMxo,crlr B s.e./qacax no eudail aydumopaofi u cattocmoflmenb-

4.3. Tenamuqecxuit nnst no sudott y.rehHofi denmentHocmu

JIercuuu

a:,g1ip a6 o m u cmyd eum o 6 no

C'enrecrp

Ko.nu.lecrno qacos

(Doprvra uro-
roBoro KoH-

TpoJrn

Tpyaoeu-
KOCTb,

r.e./.tacrr

B roM .rltcJe
Ay4nropnsrx

Canrocr.
pa6oraBcero JIeruufi JIa6.

oa6.
IIparcru.r.

3an

il 2/72 T2 4 8 60
3auer, ryp-
conax pa6o-

TA
ilI 3/108 2 2 97 9rgaMeH

Irlroro: 5/180 t4 4 10 r57

4'2' Pacnpedeneuue eudoe yuefinofi paflomot u ux mpydoervKocmu no pazdenan ducpunnu-
Hbt.

J\!
pa3-

ACJIA

HaunaeuonaHrle par3AenoB

Ko.nnqecrno qacog

Bcero
AyAnropnaa

pa6ora
BHeayA.
pa6ora
(cP)JI TI3 JIP

Crarnxa 60 2 6 52
2 Kuneuarura 60 2 2 56aJ ,I[lruauura 60 aL 49

Bceeo: 180 4 10 r57

Ocuoauue nonflmut u aKcuowb, cmamuKu.

PasHoBecr,re mocrofi cncreMbr

BseAeHue. Snenaenru nexropnoft anre6prr. OcnosHhre no_
H.flTr4s crarurn. Arcuoubr craruKlr. Csrsz fi r.rx peaKrIHH.
Paeaoeecue cuJr, napa cutr
flpoexqur crrJrbr Ha ocb r,r Ha nJrocKocrb. leouerprvecxNfi
cnoco6 croxeHus cur. PasHosecue crrcreMbr cxoAflrrnxcs
cul. Iv[oiueHT cHJIbr orHoc]rreJrbHo IIeHTpa unr.t roqrn. Teo_
peua l]apzuboHa o MoMeHre panuo4eficrnyrorqefi. flapa cul.
Moueur napu. CnoftcrBa nap. Cnoxenue nap. Teopenra o
2napa;nenruoM nepeHoce culsr. flpzneAeHr,re unocxoii cu_
creMbr cr,rJr K.AaHHoMy ueHTpy. ycnosl,tr paBnoBecr{, npou3_
sorlrnoft nnocxofi crrcreMbr cun. clylafi ilap€urJreJrbHbrx crrJr.

MeroA.
noco6u.q



HHe napaJrJreJrbHbrx cur. IIeHTp nap€uJIeJIbHbIx cI4JL lloHt-
Tr4e o'pac[peAeJreHHofi Harpy3Ke. Pacqer cocraBHblx crlcreM,

Crarn'recru onpeAengMble u crarnr{ecxl4 HeonpeAeJIHMbIe

3a,{aqn. fpaft }r.{ecxoe onpeAeJreHr.re oflopHbrx pearqufi

3 ) 7 KnHeuaruxa

4 2

Kuuetnamuxa n oqKu u meepdozo menu. KuHeMarIiIKa ror{-
rx, KuneuatuKa ror{Ku Irt rBepAofo rena.
BseAeHr,re B Kr4HeMarr4xy. Cnoco6rr 3a4aHl'z.s ABulKeHI,Iq ror{-
xH. B<lxrop cKopocrr,r roqxr{. Bexrop ycKopeHl4q roqKu.
Onperereune cKopocrrr H ycKopeHht ror{Kl4 rtpn KoopAIl-
HarHoM cnoco6e 3altaHt4fl ABHXeHr4r rorrKu. Kaca'relruoe u

HopMzurbHoe ycKopeHue ror{Kl4. Heroropue qacrHble crr) {aH

.IIBI'IXEHH' TOqKI{

If ocmynamenbHoe u npaulsmenbnoe deuxceuue meepdozo

mena. CreneHu cso6oArt rBepAoro rela. flocryrlareJlbHoe I4

BpalqareJrbHoe ABr{xeH[s rBepAoro rera. llocrynareJrbHoe
ABr,r)KeHHe. Bpauarelrnoe .uBl4xeHlre rBepAoro rena BoKpyf
ocu. J/rnosar cKopocrb Ia yrJloBoe ycKopenne. PanHonaepnoe

r4 paBHorrepeMeHHoe BpaIIreHHt. Cxopocut rI ycKopeHllt ro-
ireK Bpaqarculerocr rena, Bpaqenl{e reJla BoKpyr Heno-

.usuxHofi ToqKn.

Meroa.
noco6ur

u lroro: 4

flparrnuecxu e (ceuuuapcxue) 3arHqrtaff

J\b

n/n

Horr.rep
pa3aeJra

AHCUH-
nrtl,lHbt

O6uen
qacoB Tema nparrnqecKoro 3aHqrnq

Vqe6Ho-
HamtAHble

noco6ng

I 6 Crarura

2 2

P uc aiim no-zp aQ uaecxan p a6 om a
llpoemqur cnJrbr Ha ocb r,{ Ha [JrocKocrb. feorurerpuuecxufi
cnoco6 cJloxeHr,rf, cun. PaBHoBecHe clrlcreMbl cxoastllr{xct
cnn. lvlouenT cr4Jrbr orHocI,ITeJIbHo qeHTpa I4Jtt4 Tor{Kn.

Onpe,Aereuue oflopHblx peaKuI.IJI nJIocKLIX t,I rrpocrpaH-
CTBEHHbIX CIICTCM.

Korlrn, x-nacc

3 2

P acviimuo -zpaQuaecxan p q6o m a
llpuneAeHue nrocroft cucreMbl crIJI K AaHHoMy IIeHrpy.
Vcroauq paBHoBecur npolr3BoJlbHofi nlocroft cl4creMbl

cr.rn. Cnyrail [apaJrJreJIbHbIX cI{JI. Pac.{er cocraBHblx cH-
creu. CraruqecK[ o[peAeJII4MbIe H crarl4qecKll Heo[peAe-
Jlr.rMble 3aAaqu. fpaQuvecxoe o[peAeneHl4e onopHblx pe-

axunii

Koun, rlacc

A 2

P acvd muo -zp afi uuec xan pa6 o m a
ilapa cur. Moueursr u:ru6arourHe 14 MoMeHTbr Kpyrsxrue.
I{eurp rrxecru TBepAofo rera. Koopar4Harbl lreHrpoB Ts-
xecrh HeoAHopoAHbrx reJr. KoopAuHarlr ueHTpoB Ts)KecrI,I

oAHopoAHbrx rel. Cnoco6br onpeAeneHr,rr KoopAr4Har rIeH-

rpoB Tflxecru. I{eHrpu rsxecru Hexoropblx oAHopoAHbIX

TEJI.

Korr.rn, sacc

5 ) 2 Kuseuaruxa

6 2

P acv'iim uo-zpafi uvecxan p a6 o m a
Onpegereuue cKopocrr{ H ycKopeHns rorrKrr [pr.r KoopAI{-
HarHoM cnoco6e 3anatry. nBr4xeHr{r ror{Kr.r. Kacare;rlgoe u
HoDMaJIbHoe vcKoDeHI{e rorII(H. Hexorooue qacrHble CJIV-

Koun, xracc



qau AErr{xeHuf, Tor{KH Onpe4eleuue cxopocrefr 'rouex
rrnocKoft $nryprr. Teopeua o npoerrlr{sx cxopocrefi gayx
Tor{ex Tena. Peuresxe 3aAaq Ha onpegeJreHl4e cKopocrl4.
finau cropocreii. Onpe4eJreHr.re ycKopeHufi ro.reK u,rocrofi
$rarypu

7 3 ) ,IIuHananna

8 2

,\aHaJvruxa mouKu
lltHavuxa ror{Ka. Ocsossue floHrrrrs H onpeAenewrrr.
3axossr AHHaMHKH. Cursl s rrpnpoAe. Cu,rr,t rpeuus..3a1a-
rrn AlrHaMr4Kfi Als ceo6oAHofi u Hecso6orurofi Mareph€IJlb-
sofi roqxu. [u$$epenuu€utbHbre ypaBHen]rr rBH)KeH:afl
TOI{KII,

flrau peureuux nropofi 3a4av,v ABHxeHnr. .{anxeHr.re rov-
KH, 6poureHHofi noA yilroM K fopr.r3oHry B oAHopoAHoM
none rsxecrz. OtrocurerrrHoe ABHxeHlre Mareor,ralrnofi
TOI{KH,

BrH.{Hue Bpa[IeHrr 3enlrz Ha paBHoBecve H ABHxeHHe
TCJI.

O6rque reopeMbr rvHaMLrKu ror{Ktr. Koru.recreo ABrr}KeHrrt
(urvruylrc) ToqKr.r. I4unylrc cu-lu. Teopeua o6 u:ueuenuu
KoJIU q ecrBa ABlrlr(e H H r ( r.r rvr nyn rc a) Tor{ Kr4.

Pu6oms" Mou4uocmo. Teopeua o6 usnteueuuu Kuuemu-
qecxofr sHepzuu moqKu

Pa6ora curu. KoucepBaruBHbre cnlu. Mousocn. llpu-
Mepbl Bblqucreuur pa6orrr. floreuuualbHar 3Heprr4 s. Ku-
HeruqecKar 3Heprur. Teoperr,ra o6 ugneHeuuu KlrHerHqe-
croi aueprur.r rorrKr.r. Teopeua MoMeHToB.

Koun, uacc

v TO|O: l0

Jla6oparop Hbre p a6orbr - ylt e6Hbuw n^naHo.M H e np e dycw omp eHbt

CauocrosreJrbHafl pa6ora cryAeHTa

ParAer
Arncllu-
NJIUHbI

J\s

nln Tepra u sra CPC

Tpyao-
EMKOCTb

(B .ra-
cax'l

PasAer I Craruna 52

z
Bna CPC | (Pacu\muo-epaQtutecxaa pa6oma). Cxo4xu\aflcg Ll rIJIocKar cH-
CTEMH CTIJI.

6

) Bna CPC 2 (Pacv€muo-zpaQuuecxaa pa6oma). IlpocrpaHcrBeHHar cucreMa
cur. Tpeuue cKonbxeHr.rr.

6

4

Bna CPC 3 (Pacudmno-epafuuvecxan pa6oma). Pac.reT Sepr"r. Tpeuue
cKoJlbxeHr,rr u nar{eHtu. flos.srue o Seprrae. AsaruruqecKufi pacr{er
rrJrocKrrx $epr. fpaQu.recrufi pacuer rurocKr{x $epr. Pacver npo-
crux Septr MerclAoM Purrepa.

6

5

Bua CPC 4 (Pacvdmno-epaQuuecxaa pa6oma). Mouenr napbr cun KaK BeK-

rop. Moueur cr4Jrbr orf{ocr.rreJrbHo ocil. 3asucul{ocrb Mexry MoMeH-
TaMu cr4Jrbr orHocnTeJrbHo rreHTpa r4 orHocureJrbHo ocr4. flpnaegeune
[pocTpaHcTBeHHoft cr4creMbr cr,rJr K AaHHoMy rleHrpy. vclonzr pan-
HoBec[rr fipor,r3BoJrbHofi npocrpascreeHHofi cucreMbr cul. 3a6aqu Ha

4



p4pn\rl'nuns r gJ la II0A AeHCTBI,IeM nDocmaHcTRerrHn;

6

unA vr l" r t r uc eemHo_zpeeuuecKM pa6oma). IpeIJ,ne.
3aroun rpe'urr cKoJr'xeHr.r . peartlur,r uepoxoBarbD( cssgefr. vror
TpeHr'rff. Pae'oBecr.re [prd Ha]ruqu]r rpeHurr. ipen"e KaseHH, H Bepqe-
HUC. MolaerlT caJrbr or'ocr,rreJrbHo rle',rpa KaK BeKTOp.{eficrnue rpe-
HHr Ha paBHOBeCHe MexaHuq€cKprx cHcTeM;

6

Br{A cPC 6 (Pacadmuo'epaeuvecrcaa pa6oma). y ctozuxpaBHoBecrfi npor,r3-
so*HOft [pocrpaHcrBeHnofi c]rcreMbr cul. 3agauu Ha paBHoBeCue reJra
uo,q AeficrsueM rrpocrpaHcrseHuofi c[creMhr cr.rJr

6

8

tsHA CPC 7 (Pacuiimno-epa@uvecrcan pa6oma). OnpepeJreHrre onopHhrx peaK_qufi npocrpaucrpeunofi lr nnocxofi c"cr"r"r. bnpa4"nrr"r" I,t 
"aoip"oa_JIHMbIC CI{CTEMbI.

6

9

rru.q CPC 8 (Pacuimrc-zpaeuuecxaa pa6oma). flpuseAeHr,re [pocrpaHcrBeH_
Hofi cucreuu cHJr K AaHHoMy IIeHrpy. Vcnosus paBHoBecr.{, nporr3BoJr6_
uofi npocrpancrnenuofi crlcreMbr cnJr

6

t0

Bra cPC 9 (Pacudmuo-epasuvecxan pa6oma). Koopguna*r rIeHTpoB Trxecrrr
HeoAHopoAHhIx reJr. Koop4nuaru ueHrpoB rsxecrz oAHopoAHbrx ren.
cnoco6n onpeAeJreHr'rs KoopAr,rHar rleHrpoB rrxecrr{. I{enrpu r.f,xecr'
HeKOTOpbrx oAHOpOAHbrx TeJr.

6

llaztet2 ll Knneuarurca 56

t2

Bua CPC | (Pacudmuo-zpaeuuecxaapa6oma,). Oupe4eneHne cKopocrr,r H
YCKOPCHI.Ig TOIIKI,I. NPI.I KOOPAHHATHOM CNOCO6C 3AAAHU'-.ABIIXCHI{, TOTIKH.
Kacare*noe r'r HopMaJrbHoe ycKopeHr4e roqKr{. Henoropue qacrHbre cJry-rtaH ABr4XeHHt ToqKH.

Br.ra CPC 2. (pacaEmuo

HHe rBepAOrO TeJra. Yparuennx rurocKolapaurJreJrbHoro ganxenur. pa:-
JroxeHr.re ABnxenrrlr Ha uocrylareJrbHoe r{ BparrlareJrbnoe. Onpe4elenze
cropocrefi roseK rurocxofi $uryprr. Teoper*.rl o rpoeKrlzsx cropocrefi
AByX TOrreK Tena. _
Bru CPC 3. (Pacudnuo

rela. I{unuuApr.{qecx}te sy6varue nepeAaqr,r. Cloxenue flocrjmareJrbHo_
ro rr BpaularenbHoro AnuxeHufi.

Bua CPC O (rorr|rno-
ro3BeHHOrO cTepxHeBoro MexaHr{3Ma

^:--Braa CPC | (Pacviintuo-epaQuuecxaa pa6oro;. noffi
Herr.rqecK,Ur s'eprru. Teopeua o6 vguenenrnrc Kr.rHerr.rlrecxofi sueprlrn 

irorrKrl. Teopeua MoMeHroB -r- ---- 
|

t4

13
t4

14
t4

t5
l4

Pas.{er 3 15
49

I6
4

t7

tsEA cPC 2 (Pacvhmrc-epaeuvecxaa pa6oma). MexawrqecKa, cr,rcreua. cunu
BHerrrHHe r{ BH)rrpenHrre.-Macca c}rcreMbr. Ilesrp uacc. .{unauuKa Bpa_
rqareJlbH.ro ABn*.e''ua, Mouenr HHepqI{[ cllcreMhr orHocHTeJIbHO ocu.
P aguyc HHepr{r{H. Mouesr HHepqr{u reJra or'ocrrreJrbHo napairJreJrbHhrx
ocefi. MoueHT HHeprlr4r,r reJra orHocr{TeJrbno [pon3BoJrbHofi ocpr.

Aa

t8
Bua cPC 3 (pacu^mno-zpa$uvecxanpa6oma). ctrcx'oe ABI{x(eHr.re roqK' r{
Ar,rHaMr4Ka B TeXHOJTOn{qecKr{x npoqeccax;

Bua cPC 4 (Pacaltrnto-epasuuecxaz pa6oma). flpuueuenne reopeirau o6
H3MeHeHr{a KnHEraqecrofi gHepruu x cllcreMe, cocro.sqefi zs He_

6

l9
8



CKOJIbKI,IX TCN.

20
Bua CPC 5 (Pacudmuo-epaQuuecxan pa6oma). O6ufue reopeMbl p.vtnaMlaKu

MexaHuqecKofr 0I4creMbr
8

2l

Bua CPC 6 (Pacudmuo-zpa$uuecxan pa6oma) fttpocxonu. Cno6olHuil rupo'
cxou. llpeqeccur ru{pocKorra rroA AeficrsneN{ BHeIrIHux cur. Vrrtoeas
cKopocrb rrpeueccHH. Hyraqnu. fupocxonz.recKlre cI4JIbI, I4x flpupoAa Ir

rrporBJleHr{e, Bor.{r[. Vcrofiqueocrb BpauleH[fl cl{MMerpuqHoro BoJ]qKa

8

22
Bua CPC 7 (Pacvdmuo-epasuvecxan pa6oma). Peuresue 3aAaq AI4HaMI{KH

METO.IIOM KPIHCTOCTATIIK}I.
8

LJ

Braa CPC 8 (Pacu€muo-zpa$uuecxan pa6oma).

JlarpaHxa Brop,oro poAa K clncreMaM c

cBo6onbr.

flpurrreueuu e ypaBH eHI,rt
oAHOfi H AByMr CTeneHrMr4 8

"Ns n/n HauMeHosanne reM

I klccreAoaaHue paBHoBr3cr4fl, vr LBulKeHr4q MexaHHqecKHX cr4creM (no napuaHrana)

2 Ctarnra, Kr.rHeMarHKa, AuHaMuKa AByxcryneHrlarofo MaHlznyrqropa

3 l,IurerpupoBaHr.re auQ$epeuqu€urbHbrx ypanHeuufi ABuxeHIdt MarepnanbHofi roqxu.

4 LlccreAoeagr{e.{Br,rxeHufl MexaHr,rqecKr4x cl{creM c AByMfl creneHf,Ml4 cBoboAbl

5
IrlccreAoeaHue Kr{HeMa.TuqecKr,rx r,r AuHaMHqecKr.rx xapaKTepplcrl4K MexaHHr{ecKI4x

cilcTeM

6 I4ccreloeanue noreOanufr cuctena

7
Onpe4ereHne peaKrlr,rr onop cocraBHblx KoHcrpyxqui c BHyrpeHHI'IMt4 oAHocropoH-
HI{MII CB'3qMH

8 flocrylar ABHXeHUT rBepAoro rena

9 flpu rrleHeHu e ocHoBHbrx reopeM ABI4xeII[t M exaH l4r{ecKlrx c[creM

t0 Pacq€r KoJre6aHrls Mex.aHr.{qecKr,rx cncreM c o.uofi creneHblo cso6oaH

ll Pacq€r Ko HcrpyKrlr4 ir ut SuzuuecKr.rx BeJr HqlrH

5. Ilpuuepuan menamuKa Kypcorbrx pa6om

6. l)dpazoeamenbHue mexHonoeuu

B cooreerc'rBr4r,r c rpe6oBar{Hrnru <DfOC BO no HarrpaBneHuro noAroroBKfi pealrll3alrllt
KoMrrereHTr{ocrHoro noAxoAa nperAycMarpuBaer rxr4poKoe HcnoJlb3oBanue a yue6uoM npouecce
aKrr4Bnbrx r.r r,rHrepaxrr.rBHbrx Sollrr,r nponerennfr sausruir (xounrrorepHbrx cI,IMynsl!:ait, Aeno-
Bbrx n poJreBbrx rarp, pa:6op Kor{Kperrrbrx cllryaqlrfi, ncnxoJrorr{qecKlre H rrHbre rpenuHru) n co-
qeraHAV c BHeayAr4Topnofi pa6olofi c qeJrbro Qoprraupoeauvs, v pa3Blrrnr npoSeccI4oH€uIbHbIX

HaBbrKoB o6yuarcunxcs. B paMKax yue6uux Kypca rpeAycMorpeHbl Bcrpevn c npo$eccopcKo-
lperroAaBareJrbcKr,rM cocraBoM Bprurcroro roc-y.{apcrBeHlroro rexHnqecKoro yHraBepcr,rrera, re-
HepanbHbrM Ar,rpeKropoM OAO (MM3)), OAO dlIK)) Macrep-Knaccbr c pyxoBoAurenrMr4 rrpo-
eKrHbrx orAenoB r.r 6ropo yKa3aHHbrx npegnpum'nfi.

l0



Anq aocrull(eHut nocraBJler{Hrrx qerefi npenoAaBaHr4fl a}rcuurrJrl4Hbr
A)ruoIIII4e cpeAcTBa, cnoco6tr H opraHg3aUhoHHbre MeponpprqTnr:

- I'l:yrenr're reoperur{ecKol'o Marepr{ana A}IcuHnnHHbI Ha neKIIHrx c I4cnoJIBoBaHueM
KoMnbrorepuux rexHolorufi ;

- CauoctorITeJILHoe la3yqellue reoperlaqecKoro Marepuara 
^vcr\vnJrr,Hbr 

c HcnoJrb3oBa-
H.ueM^ Internel-pecypcoB, IaHSopuaIr[oHHbIX 6a3, ueroq]4r{ecK}rx paspa6orox, cneqlramHofi
yre6uofi u Hayrxofi nnreparypbr;

- 3axpenlenue reoperrd'ecKoro MarepvaJra npn BbrnoJrHeHlrs
opHeHTr'rpoBaHH brx, noHcKoBbrx, TBopqecKr{ x zalauuit a pa6o.refi TerpaAH.

npo6renauo-

peanr43yrcTcf, cJre-

,{ncqunnrrHbr rrpu npoBeIeHHH
lexqufi npr4MeH.f,ercs pflA

Am AocrnxeHr.rr lnaHupyeMbrx p$yJrbraroB ocBoeHr.r,
[[]aKTur{ecKr,rx 3aunruit, la6oparopHsrx pa6or u qreHu,
otipa:onareJrbHrrx rexsonornfi , KpoMe yxa3aHHbrx n ra6lnqe:

- MeroA npo6lerrHoro o6yreHua (lexqlru, npaKT[qecKue 3aHfrT:as)

- O6ylenrae Ha ocHoBe onbrra (lexrllEH, [paKTarrecKue:aHxrur)
- Onepexarouat caMocrotre lrb:r.as pa6ora (cauocrorreJrbHa.s pa6ora crygeHroe)

7', O4euouwt te cpedcmea dnn mexyuqezo KoHmponn ycneeaeMocmu, npoJneJrcymoqHoil am-
mecmaquu no umozoJn ocaoeHun ducqunnunu u yvedno-ilemodartecxoe odecneqenue c(Mo-

cmonmeilbHoil pafiomw cmydeumoe

OqeHxa ycneBaeMocrr.r cryAeHToB ocyulecrBJrf,ercr no pe3yJrbraraM:
Lkllr'lueu!yaJlbHblx salla*uir (pac.ierHo-rpa{nuecxue pa6oru), BbrrroJrHreMbrx Ha

[paKTHqecKVx 3ansrrflx - Texyrngrft xonrponr. I{enr pa6or: npoBepxa yrvreHnfi v HaBhrKoB
caMocrotrenbHoro pe[IeHI,It KoHKperHbrx 3aAaq. Teryuruft KoHTponb Moxer ocytuecrBJrsrbct
rrlreM perxeHur recroBbrx zap.aouii.

2. BltnolHeHl4e Kypcoeofi pa6oru ro pa3AeJrau <<Craruro> u <<KnuenaruKa))
3. ilyrerr,r ycrHoro ofipoca I]o BpeMr craqv 3aqera no pa3Aenav <<Crarnra>> u <<KnHeiua-

TuKa). 3aqer [poBoAIaTc{ no 3ar{erHbrv 6ulerau, coAepxaquM TeoperrzrrecKue Boflpocbr v pac-
.r€rno-rpacf r4 qecKr4e 3aAar{H.

4. llyreu ycrHoro oflpoca H npoBepKr.r peureHvq 3aAaq Bo BpeMJr c1aqv sK3aMeHa no
pa3AeJIaM <Crarnxa>> <<KuHeuarura>> u <<!NHaMnKa)). 3HsaNaeH [poBoAr,rrcq no gK3aMeHarIuoH-
srnrl onleraM, coAepxau{r4M Teoperr{qecKr.re Bonpocbr u pacuerno-rpa$uvecxve 3alLaq]1-

7.1. Ilpuuepu KoHmponr,Hbtx sonpocor:

rc suvEmy

Pasaer (CTATI{KA)

l. Axczourr c"rarvKvr. Cex:H 14 peaKrlr,tn csgsefi.
2. CxoAqulasct cl4creMa cnr. feouerpr4r{ecKoe cJroxeHr{e. Ycroeue paBHoBecr{r cxoAr-

uefics cncreMbr crur.
3. AHaJzr[.{ecKoe cJIoxeHHe cr,rcreMbr cxoAruruxcs errrr. Teopeua o paBHoBecr.ru rpex He-

rrapanJleJr bHbIX ClrJr.

4. Mouenrrt cr4Jrbr orHocHTeJIbHo roqKn u ocr4.

ll

Ce.necmp
Bud sannmun
Qr, nP, JIP)

II cnonwye.u bte u H mep aKm unHbre o6paz oe ameno-
Hbre mexHonoeuu

Konuqecmeo
uacoS

II, III
JI lT-ue'ro4sr, Case-study 2
TP JT-uero4u, Case-study 2
JIP He npegycuorpeHbr yve6uuu nJraHoM

tr4roro: 4



5. flpoerunr panuogeficreyrorueft cr.{Jlbr Ha oca. Teopeua BapauroHa o MoMeHre paBHo-
geilcmyrcu1efi cn"uu.

6. Cncreua napanrenbHbrx cHJr. flapa cr,rn H ee csoficrsa.
7. Teoperraa o6 grcsplsaneHTHocrl,r AByx rrap cHJr, pacnoJroxeHHlrx n o4Hofi nJrocKocrr.r.
8. Teoperr,ra 0 nepeHoce napbr cun B napaJrnenLuya rnocxocrL.
9' Teopeua o cJloxeHl4lr MoMeHToB cr.rJr, cocraBJrrrorrlnx uapy. CnoxeHr4e napbr cr,rn.
10. llpuuegeHue cI4JIhI x qeurpl. OcHosuar reopeMa crarr4Kr.r o npuBeAeHllrvr avil r< qeHrpy.
Il.r{acrnue cJrf{aH rrpr,rBeAenvrr cr{Jr K npocreftureMy BHAy. Vcroeu_fl 14 ypaBHeHr,rs paBHo-

Be,cr4r npor.r3BoJrbHofr cucreuu culr.
12. Pacqer Qepu: rroHtrple o {reprvre; ycJroBae crar}rr{ecKofi ueonpe4eJruMocrr4 H reoMerpg-

'{ercrofr Her.r3MeHseMocru $eprra; [peAnocbrJrKu pacqera Sep*; [oprAoK pacr{era Qepr.
13. Meromr pacqera peaxqnfi B crepxHtx Sepv: MeroA Bbrpe3aHr,rq y3noB; MeroA ceqeuufi

(Pnrrepa).
14. [eHrp rapaJrnenbHbrx cr4Jr.

15. t{eHrp rtxecrl,I TBepAoro re.na. KoopAuHarbr ueHTpa rflx(ecrr{ oAHopoAHbrx reJr.
16. Meroarr HaxoxAeHr,r.s rreHTpa Tr)KecrH.

Pa:Aer (KI{HEMATHKA)

l. EcrecreeHHsrfi cnoco6 3a$lLqvrs, ABuxeHr.rr roqKr.t. Onpe4eleHr{e cKopocrn 14 ycKopeHr.r,
TOTIKH.

2. Koop4unarsuff cnoco6 za\\awus ABr,rxeHH{ ror{Kn. Onpe4ereur4e cKopocr}i r,i ycKope-
HHg TOqKIt,

3. Bercropurtfi cnoco6 3arawns. ABI.IxeHr4r ror{Kr.r. Onpe4enenue cKopocrr.r M ycKopeHqs
TOTIKI,I.

4. Paanotrepuoe H paBHorrepe\leHHoe ABr.{x(eH}re rotrKr.r.
5. flocrlmarelbHoe ABHxeHHe reJra. OnpegeleHr4e, TeopeMa, cJreAcrBue.
6. Bpauenne rBepAoro rena Boxpyr HerroABr.rxHofi ocn. Onpe.teneuue. 3aAasue ABr{xe-

HLT[,,

7. Onpegeleuue mlnefiurx H yrnoBbrx cropocrefi. Bexropuue Sopuynu Anr orpeAeJreHr4.rr
cKopocTH r,r ycKopeHr.rtr Tor{Krr.

8. PanHouepuoe 14 paBHorrepeMeHHoe Bpa[reHr,re rena.
9. Ecrecrnesuufi cuoco6 3a!'aHvIfl,.qBHXeHHr ror{Ku. OnpegeleHne cKopocrr4 H ycKopeHr.rt

TOTIKLI.

10. cnoxnoe ABr,rxeHr.re ror{Kr4. Teopeuu o cnoxeHar4 cropocrefi rE ycxopeHufi.
1 L Kopuoru4coBo ycKopeHr4e. Ilpaeuno Xyxoecxoro.
12. flnocxonapiurJrenbHoe ABr.rxeHr.re reJra. Onpeleneuue. Teopeua I (onpe4eJreHr4e cKopo-

creftu ycxopeuufi ror{eK rena).
13. Teopenaa 2 (o npoexuprr4 cKopocrefi). Teopervra 3 (lllanr). Cle4crnux.
14. MrHoseHurtfi uenrp cxopocrefi. Llacrsue cnf{ar4 ortpeAeneHt,t-s MrHoBeHHofo r{eHTpa

cnopocreii.
15. @opuynbl cJIo)I(eHna cxopocrefi u ycKopeHr.rfi s nrocxoN{ ABra)KeHr4lr reJra.
l6.MrHoseussrfi qeHTp ycxopeurzfi. gacrsue cJr) {a}r onpeAeJreHr4s noJroxeHrrr MfHoBeH-

Ho,fo UeHrpa ycrcopeuufi .

17. llepeaarotlHble MexaHH3MbI. Cxelmr npocrefiurnx nepeAaroqHbrx 3BeHbeB MexaHH3MoB.

K ,KsA-MeHy

Pa:ler (CTATI{KA)

l. Arcnouu crarrrxu. Cessu H peaKrlr4n ceqseil.
2. CxoAsulasct clicreMa cul. leoverpr{qecKoe cJro)KeH}re, Vc,qoeue paBHoBecr.rr cxoAr-

uteiics cr{creMbr cHJt.
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3. AualuruqecKoe cJIoxeHI,Ie cl4creMbr cxoArrqr4xcr crrJr. Teopeua o paBHoBecr4n Tpex He-
napaJrJreJrbHbrx cr4Jr,

4. Mon,teHru cnnbr orHocureJrbHo ToqKr4 r4 ocl4.
5. flpoerqux panuo4eficrByloqeft cHJIbr Ha ocra. Teopeua BapuHroHa o MoMeHre paBHo-

.[efrcmyoqefr cnln.
6. Cucreua napaJrneJrbHbrx cr,rJr. llapa clrl H ee ceoficrsa.
7. Teopeua o6 gxel,tsaneHTHocrpl AByx rlap cxJr, pacrroJroxeHHbrx e oAHofi lJrocKocrg.
8. Teopelra o nepeHoce napbr cr,rJr B napaJrJreJrbHylo flnocKocrb.
9' Teopeua o cnoxeHul4 MoMeHToB cr,rJr, cocraBJrrroul[x napy. CloxeHr4e napbr cgn.
10. IlpzeeaeHue cI'IJIrI K IreHTpy. ocHosHas reopeMa crarxKu o nprrBeAeHvyt cvtr K qeHTpy.
I l. 9acrsrte cJI) {aH npI4BeAeHH.s c}rJr K npocrefiueMy Br{Ay. Vcrosus r4 ypaBHeHr4r paBHo-

Becur npou3BoJrbHofi cucreuu cnl.
12. Pacqer Sepru: noHf,rue o cpeprtre; ycJroBue crarr,rqecKofi neonpeqeJrr.rMocru H reoMerplr-

qr:croft Her.r3MeHreMocrra $epru; [l]eArrocbrnKr4 pacr{era 0"p"; [optrAoK pacqera 6epr.
13' Meroau pacqera peaxqnfi B crepxHtx Qepr'r: MeroA Bbrpe3aHr4s y3noB; MeroA ceqesufi

(I'r-rrrepa).
14. {eHrp napirJrJrenbHbrx cHJr.

15. {eHrp rtxecr}t rBepAofo rera. KoopAr4Harbr rIeHTpa rr)r(ecrn oAHopoAHbrx reJr.
16. Meroau Haxo)KAeHVr ueHTpa rflxecrpr.

Pasaer (KI{HEMATIIIKA)

l. EctecreeHHufi cnoco6 salla*r4fl. ABr.rxeHr,rs rorrxr4. Onpe4eneHze cKopocrr,r 14 ycKopeHilt
TOTIKI,I.

2. KoopAnHaruufi cnoco6 saAasus, ABr4)KeHr4.rr roqKr{. Oupe4enenue cKopocrn r,r ycKope-
Hp{t Tor{KI,t.

3. Berropustfi cnoco6 3araHus, ABI4x{eHHr roqKr4. Onpegenenue cKopocrr4 H ycKopeHnq
TOItKI,l.

4. Panuouepuoe u paBHonepeMeHHoe ABuxeHHe roqKr,r.
5. IlocrynarenbHoe AtsrrxeHr4e reJra. Onpe4eleHrae, reopeMa, cJreAcrBr,re.
6. Bparqenne rBepAoro rena Boxpyr HenoABulttuofi ocn. OnpegereHue.3aganue rBmre-

H)ng,.

7. Onpegeleuue rI.rHefiHux H yrJloBbrx crcopocrefi. BexropHue Sopr'.rynrr Arr orpeAeJreHut
cKopocTr,r tr ycKopeHr,rq ToqKa.

8. PaenouepHoe n paBHonepeMeHHoe BparqeHne reJra.
9. EcrecreeHHufi cnoco6 gaAantfl, ABr{xeHr4r roqKu. Onpegereu}re cKopocrz r,r ycKopeHut

TOqKIl.

10. Cnoxnoe ABI{xeHI4e ror{KLI. Teopeuu o cJroxeHrt{ cxopocrefi u ycropenufr.
I L Kopuo.rrr4coBo ycKopeHne. lfipanr.rno Xyroecroro.
12. lllocxonapannenbHoe ABu)KeHr4e rela. OnpeAeneHr4e. Teopeua I (onpegeneHue cKopo-

cr:efi u ycxopeunfi ror{eK rela).
13. Teoperr,ra 2 (o npoexqnrl cKopocrefi). Teopeua 3 (lUanr). CreAc.reus.
14. Mruoeesnufi qeHTp cxopocrefi. tlacrHue cJrlnrar4 orrpeAeJreHnr MfHoBeHHoro rIeHTpa

cxopocrefi.
15. Oopuy;rbl cJlolxeHna cnopclcrefi H ycKopeHnfi s nrocxoN,r ABr4xeHHr4 reJra.
16. MrHonesurrfi uesrp ycxopeHufr. t{acrnue cnf{au orrpeAeJreHr,rr rroJroxeHr.rr MrHoBeH-

Horo rreHTpa ycxopeunfi .

17. IlepeaaroqHble MexaHH3IvIbt. Cxeulr npocrefiurux flepeAaroqHbrx 3BeHbeB MexaHH3MoB.
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l ' fluuaufixa ror{KH I'I cHcTeNIbI MarepI{aJIbHbIX Tor{eK. I,lHepuua"nrHble H Her4HeplluanbHbre
cucreMbr orcqera. 3axoslr Hlrcrosa.

2' Koluqecrno ABHxeHI'{t (ul,rnynrc), MoMeHT KorrzrrecrBa ABr{xeHHr (ruHerrauecrufi lro-
Uenr), KU HeTI{qeCKat 3Heprl4f, TOt{Kl,I I4 CI4cTeMbI MaTepHiUIbHbIX TOr{eK. I4sr\4euenne KrzHeruqe-
crKoro MoMeHTa npll tr3MeHeHr,IU nonrcca.

3' I{eHrp uacc, K€snroBa cl4creMa, ee npuMeHeHr,re Anr [oAcqera Kr4HeruqecKoro MoMeHTa
I'l Kl'IHerHqecrofi eHeprpll4 cl'{creMt,I Marepl4aJrbHbrx roqex (reoperr,ru K€uvra). BHeurslre 14 BHyr-
pf3HHIde cnJrbr. MoveHr ekrlrbr, pa6ora cI{JIbI.

4' OcHoeHr,le reopeMbl AnHaMHKLT AJII cvcreMbr Marepr,{aJrbHbrx roqeK. Teopeuu o6 HsNae-
Hr3HllI4 KonHqecTBa ABI4xeHI'Iq' KHIIeTHT{ecKoro MoMeHTa, KHHeTl4rrecrofi eHeprvu ItrflTorIKL{ 14

cr,rcreMbr Marepr,raJlbHbrx rorreK. 3emoHu coxpaHeHlrr.
5. floreuqualbHble, rupocKoIIuqecKue, AHccHnaruBHbre cnJrbr. Kprarepufi rroreHur.ranbHo-

cllH cHJl. lloreHqualbHat 3Hepfar,, KoucepBaraBHbre cucreMbr, 3aKoH coxpaHeHg.f, norHofi
3rreprHr4.

6. Teopeuu AuHaMIIKL B Hel,IHepuua-[bHbrx cr{creMax orcr{era. llepeuocurre H Kopnonnco-
BhI cl4JIbI I'IHeplrI'IH. 3aAa'ra Oxoqu.utcroro-3Heesa. B:ruruue BpaqeH[q 3euru Ha cso6oA]-roe
ArlHXeHr4e roqKu. I{uxlouu 14 aHltrrlltKJroHtr. Maqruux @yxo.

7. flpurvreneuue 3aKoHoB Avr]Fltlv,krKvt K cHcTeMaM rrepeMeHHoro cocraBa. VpanHeune Me-
IllepcKofo. @oprr'ryna (uolHoncxo:r'o. MuorocrlmeHtrarbre paKerbr. AeporocnruqecKue cr,{creMbr

8. .{nuxeuze Marepr,raJrbgofi:roqru B ueHTpaJrbHoM rrone. 3arconri coxpaHeHr.rs. llnrerpu_
poBaHkle ypanueuufi ABI'IXeHI'Ix B KBaAparypax, cryqar4 a*arurr,reexofi uurerprpyerocr, (cre-
rreHH ar 3aB rzcnMocrb rr oreHrlr4 anrn ofi ouepr nu or paguy ca).

9. o6ruue csoficrga ABHXeHr4s. 3axosu Keuepa. I4Hrerpar Jlanraca.
10. fleperr,reHHbre, Sopuyna 14 'ypaBneHr.le Euue.
I 1. 3aaaqa AByx ren. KoH[.IecKI4e cerreHrzr. 3alaqa MHorr,rx ren. flousrne o KocMr.rqecKr{x

nepenerax. 3rurnnc fouasa. C0epu Eeficreus. fpaelrraquonHufi pasnopor rpaeKropuu Koc_
MurrecKoro anfiapara (ue6ecuoro lela) nlauerofi .

12. fluuavuKa rBepAoro rela. ]KnsernqecKar 3Hepruq u Kr.rHerr.rqecxnfi lrolreHT rrpg ABs-
xr3HHH rBepAoro reJla oKoJro HenoABHXHofi roqxu.

13' feovrerpwfl Macc. Monreurn,t HHepqlrr4. TeH:op hHepuar4 H 3JrrnncouA riHeprlng.
14. llpeo6pa3oBaHl4e reH3opa l4Heprrr4n npu noBopore ocefr; rr.raBHbre ocr4 r.rHepur4r.r.
l5.IIpeo6pa3oBaHI'Ie reH3opa l4Hepur{r4 npn napannerbHoM repesoce ocefi; reopenra frofi-

reHca-flIrefiHepa.
16. [unarnmqecKue ypaBHeHr4q 3finepa. Clyrafi 3finepa.
l7' flepnrre HHTefpiInbI. leuxeuue rr{HaMuqecrr.r cr,rMMerpusHofo rBepAofo reJra B cJr) rae

3iinepa, napaMerpbr cgo6olnofi perrylrpHofi npeqeccuv B cJryqae 3finepa.
18. I4nrerpupoBaHne ypaBHeHI4rI"{ ABr.rxeHr,rr cao6ogHoro rBepAoro reJra B 3JrJrr4rrrnqecKux

Slrnxqfisx. feouerpzvecKa.s HHrepnperarryr.f, llyauco. I4urepnperaqus Max-KiurJrora.
19. Morraesr oI{JI, noAAep)KsBaI.ouII4fi peryrapuyo rrpeqeccilro rilHaMr4qecKr,r cr4MMerpgr{Ho-

ro rBepAoro rela. [wrxeHue rBepAoro reJla c gfiHaMrrr{ecrcofi cuuuerpuefi e Ha6rrogae1arrx
[€:peMeHHbIX.

20.CnyuaitJlarpaHxa-flyaccona. Bsruyx4eHua{ perynf,pHac rpeqeccr4x, ycrofi.ryraocg
cilsurefo BoJrr{Ka. I4urerpupoBaHr,re ypaeueHnfi ABuxeHr,rr B cryr{ae MaJrbrx yfnoB Hyrarlur,r.

2l.3nerr'renrapnafl, reopl4.fl rnpocKorroB. flpnueueHr4e rupocKonoB B a3poKocrrluqecxofi rex-
nnre. flpeqeccvs, seN{uofi ocz.

22.llousrue o cnfrae Kosarescxoi,t s 1uuaMuKe rBepAoro rena.
23. VpanHeHur Jlarpauxa. OcHoeHbre olpeAeJrenur. OcHoBHbre rroH.rrrrrr o cBr3rx. Kraccu-

Sltxaqur ceg:eff. Bosvoxurte II BlrpryanbHbre flepeMerrleHr.rr. guclo creneHefi cso6oru. flrno-
Te 3a HAeaJrbH rx c esgefi . f olor.louubre cncreMbr.

24. Kou$urypaunoHHoe uHoroo6pa3ue foJroHouuofi czcreMbr c KoHeqHbrM rrr4croM crefle-
Hefi ceo6oAlt. llapaue'rpv3aIJus, cprcreMbr. O6o6qenurre KoopAr.rHarrr. O6o6utegHbre cr,rJrbr.
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25' Ypailrenur Jlarpauxa. YpaeueHux JlarpaHxa B cny{ae rrorenrlr.raJrbHbrx cr.rJr, narpaHxr.{-
aH.

26' CsoiactBa ypaBHeHufi JlarllaHxa: KoBaprlaHrHocrb, pa3perur{Mocrr. Crpyxrypa Kr4HerH-
.recxofi oHeprr.{H.

2T.fIoggrue nepBoro I4gTerpana rl{HaMr{qecrofi cucrenau. Teopeua 06 N:uenenun norHofi
3rFrepfnr4 H ee npr4noxeHr.rr. KoncepearzBHbre cucreMbr.

28. o6o6rueusufi I4HrefpaJI 3rtepruu (nHrerpa,r .flxo6ra-fleH,rene). I{urluuecrr4e r(oopAqHa-
Tlbr H rlr..rKJrHqecKr4e r4HTerpaJr br.

29 . f up o cxon HqecKI4 e H Auccrnnarrr B H br e c r.rJr br. O6o6rqeu H rrfi nores uu al.
30. VpanueH:afl, AItfl cucreM c AonoJIHHreJrbHbrMH cBr3sMH. o6uree ypaBHeHr4e AvrHaMIIKu
31. VpaeHeulax Jlarpanxa c MI{o)KHreJr.rrMrr. VpaaHeHux Jlarpanxa l-ro po4a AJr.rr cgcreM c

u,4eaJlb HbIMkl CBA3'.M'[4.

32. llpeo6pa3oBaHr4.s JlexaH4pra. VpaeHeHux payca.

7.2 llpumepw mecmorbx cadawufi:

1. Itecrxaq 3a.qerKa (.ruc.no peaxqufi cnarn)?

1.3
2.2
3. I
4. 1,5

5. 1,8

2. Hanpaueur.re peanunfi rntdxux css:efi?

I. edotlo c6n3u
2. nepueH4nKynrp cBf,3r4

3. xacarelrHble cBr3r4
4. o6pa:yer yror 300
5. no uanpaBJreHprlo Beca reJra

3. IIro Ha3brBaercq cnslrm?

I . noclynareJrbHoe ABrrxeHr.re
2. lro6,oe ABHXeHr,re TeJra

3. oepanuueuue deuatceHufl mend
4. egaur\aoAefi crsue rera
5. apaqeuue reJra

4.[se napbr, Jrexatuue n ogHorfi rrJrocKocrrr! MoxHo 3aMeHrrrb:

I. odnoit naport, neucauqefi e mofi Jtce n,,,ocKocmu, c "MoMeHmoM|paewbut cy.u.Me rromeHmoe duuuutx deyx nap
2. rpeua \apaM*r, Jlex(auruMr, s rofi xe rrJloc*ocrH, c MoMeHToM, paB-

HbrM c)nrMe MoMeHTOB AaHHbrx AByx IIap
3. Herrss 3aMeHHTb

4. ser ilpaBuJrbHoro orBera

5.MoueHroM cr{Jrbr orHocr.rrefl r,Ho rorrK' (ueHrpa) Ha3brBaercq :
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2.twoueumr qucneHHo paeuotil npouzeedeuun uodynn cunbt Ha
nneqo' m' E' ua xpamvafiwee paccmotHue om yxasaauofi moqKu do nuuuu deficmeun
cuJtbt

3. cynaua Bcex MoMeHroB
4. ner [paBr{n6uoro orBera

6. {ro Ha3brBaercfl peaKur{eii cecru?

I. cun,e, c xomoport consu deficmryem Ha meno
2. snernnxfl, cuna
3. uoueur curlrr
4. napa cun
5. ypanaoeeureHHar cr,rJra

7. cnna, npnJroxeHHafl B rcamofi-nuOo rorrKe rBepAoro reJra, 3KBrrBaJreHTHa:

I. maxofi Jtce cune, npunocrceHaoil e nnflofi dpyzort moqKe
9mo20 menQ' u nape cun, Mo"ueHm xomopofi paseH MLrrreHmy dauaort cunu
omwocumenouo uoeoil mo.tKn npunoilceHun

2. rarcoft xe cr,rJre

3. rtape cran

4. paaua Hynro

8. Cucremofi cul Ha3HBaercfi :

1. conorylHocrb cHJr, He npltnoxeHHbrx K Teny
2. Ft,...Fs

3.Q,,0r,...Q"
4. coeoxynnocmb HecKonbKux cun, npuJtoilceHHbx K m6ep_

don.y men
5. cosoxynHocrt 6ecrcoueqHbrx crrJr

9. flapofi cHJr Ha3brBaercrr:

l. lse cr,rJrbr Ha[paBJreHHbre [epneHAr,rKyJrrpHo
2.rpt cuJrbr pa3Hbrx Hanpanneuufi
3. nporunonoJroxHbre cr,rJrbr

4. panHue cr,urbr Ha[paBJreHHbre B oAHy cropoHy
S.dee cunu naputnenbvbre, paeHbre no nodynru, Hanpas-

ne H H b,e 6 np o m u I o n oJ, oJrcwbt(7 c m opo H bt

10. Bexropuoe ypaBHeHtle paBlroBecnR napsl cu.l?

I.

2.

J.

4.

5.

-0
-0
-0
-0
-0

Znr
ln"
Z^,,
lm,
Zn,
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11. Ec.nn F :IH, <(F,yi): 300tleuy paBHa npoeKrlqq cuJrbr na ocr x?
l. F == sin30'
2. F == tg30o

3. F == ctg3\o

4. F == cos600

5. Fu : cos3Oo

12. Teopelra Bap[HboHa: MoMeHr pannogeficrByrouefi n.rocxofi crcreMbl
cxoAfl luu xcfl crrJl oruocureJl r,no .n ro6oro rIeHTpa paBeH :

1. panuoaefi creyrcuefi crdrrr
2. cyuue cxoArrqfixcr cr.rJr

3. uynro
4. anzedpaaqecxofi cytt.Me rtoJ|reHmor cnazaeJvr,tx cun omHo-

cumerbHo mo?o ilce qeHmpa

13. 3arcos ABuxeHr.rq rBepAono reJra fipx flocrynareJrbHoM ABrrxeHr.r[:

14.3alaqu, B Koropblx qucJlo Helr3BecrHbrx se 6orrure q[cJra He3aBlrcgMbrx
yclonufi paBHoBecufl Arrt ganuofi cllcreMbr cr,rJr, npr.rJro)r(eHnbrx K TBepAoMy
TeJry, Ha3brBaruTcq:

l. cralnqecKrr onpeAeJrn MbrMrr.
2. crarnqecKrz HeonpeAeJrr,rMbrMt4

3. crarlr.IecK]r He Bo3MoxHbIMIa
4. Her [paBr{JrbHoro orBera

15. Eyaer JIrt TeJIo HaxoAlrrbcr B paBHoBecn[, ecJrr{ Ha Hero 4eficrnyrcr rpg napbl
crlJrr npIrJIo)I(eHHblx s oAHoft nJIocKocrLI, r{ MoMeHTbI 3Ttrx fiap r.rMercT cJreAy-
rurure 3HatteHrfl: Mr-60A Hui M2=320 Hu n Ms=280 Hv,.

l. meno 6ydem uoxodumtcn s pasHosecau;
2. rero ue 6y.uer HaxoAr.rrbcf, B paBrroBecus.
3. reno 6yaer ABnrarbcf;
4.'reno 6yaet Bparrlarbcs

I 6. <Dep*rofi Ha3br Baercfl xecrKafl KoHcrpyKrl Lrfl, rr3l

2.

lx 
n = x(t)

ltn=tG)
Ito=tQ)

lx, = x(t)

jaez = o(t)

lz o -- z(t)

lx 
== xn(t)

jt == I o(t)

lz =" z nft)

{x 
== x nQ)

ly == y n(t)

a
J.

4.
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I. npnnonunertnwx cmepucuert, coeduneuHt rx Ha KoHusx
ruapHupailu

2. noAgeuJeHHbrx reJr
3. 6alon c xecrKr4M 3aureMJreHlreM
4. xecrxux uapHr.rpoB

17. Meroa ceqeHufi (uerog purrepa) rcnorB3yrcr Arc:
l. onpeAeneHr{r cyMMbr MoMeHToB
2. onpe4eleHr4q Ha[paBJreHH, geitcryut cun
3. onpe4eleuux ycxopeuui,r
4,onpedeneuua ycunufi e omdenouorx cmepncHnx eeputt

18. Cuna rpeHrrfl npn cxoJrbxenr,rfl TBepAbrx reJr 3aBrrcr{T or:
L csoficrs noeepxHocrefi
2. cun:t;r naBreguq
3. cxopocru ABlr)KeHr4,
4, Ceoiicme nosepxHocmefi, cunw daoneuun, cKopocmu
deuxcenun.

l9' Ec'iln oAHopoAHoe reflo l{Meer flJroc*ocrb crrMMerp'nr{, To qeHTp rfl}rcecr' eroHaxo/Urrcfl:

I. e smofi nnocKocmu
2. ua yllatenuu 20 cM. or rrJrocKocru
3. nol yrJroM 30 rpaa. K ocn crrMM erpnl
4. ser ilpaBnJrbHoro orBera

20. Bercrop yr.nonofi c*opocrrr ilpr.r BpaqareJrb'oM ABHxeHr{H TBepAoro rera?

Orsersr Ha recr.l\l!2

drp
A = ----:-

dt
ckp

dt
dtp -
,lz

1.

2.

3.

Bo,npoc 2 3 I 5 6 7 8 9 l0 ll t2 IJ I4 l5 t6 t7 l8 l9 20Olser I t 2 T 5 5 A
I I 4 Aa I

8' Vqe^uo-Jnemoduqecxoe u uuQopuaquoHHoe ofuecnerteuue duc4unnuuot (uodyna)

8.1,, OcHonuas Jrr{Teparypa
l ' Fars M.Lr u Ap. Teoperl4rt:ecKaq MexaHr,rxa B rrpr,rMepax v 3apaqax. Vqe6. noco6. 

^na
By3oB. B 2-x r./M.kI. Barr, f.IO. lxaHerrrdA3e, A.C. Keiriso". -9_. r.r3A., repepa6. _ M.: Hayna,2017.-670 c.

2' Eyreuau H.B. Kypc reoperllqecxoli rrrexaHurn. T.1 : crarr{Ka r.{ K}rHeMarH rca. T.2: lu-Har\{r4Ka: e 2 r.lH.B.6;rreuuu, .f,.Jl.Jlyuq, !.p. MepxrzH. _ ClI6.: JIaHt, 200g. _ 736 c.3' Merqepcxui'r, Lrnaa Bceaolo4onnv. C6opnr4K 3aAaq rro reoperr,rqecxofr MexaHr.r.e.
I4.Br. Merqepcrcr.ri. - 38-e H3A., crep. - ClI6. : JIaHr, 200 I. _ 44g c.4' c6opuzx sal.aHuir Ant l(ypcoBux pa6or ro reoperr4qecnofr MexaHrrKe / noa pea. A.A.f,6roucxoro. -16-e u:a. Crep.-M. : I4urerpal_flpecc, ZOOI . _ 3g4 c.
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5. Tapr, C.M. Kparxufi xypc reopernqecxofi uexasuru
Tapr. - 13 ust. crep. - M.: Bncu. Lllrc.2012. - 416 c.

: yre6uxx An-f, By3oB /C.M.

8,2. {onolHHTerrbHafl Jrnreparylpa
l. Earr M.lI. Teoperr,rLrecKar MexaHlrKa B npnMepax

n'y:on / M.I4. Earr, f.to. [xaueJrrrA3e, A.C. Kenrson. _ q_".

- 1991 .T.2: fluuawruxa. - 1991. - 638 c.
2' lo6ponpasos B.B. KyPc reope'rn.{ecxofi MexaHr.rKH: yue6Hux / B.B. .{o6ponpaaon,H.H. HzrurnH, A.JI. lnopHurcoe . - 4-e,r3A., nepepa6. u gon. _ IVI.: Bucru. LIk., 19g3. _ 575 c.
3' -f,oloHcxafi A.A. Kypc reoperu'{ecKofi MexaHr.rKr,r: craruKa, Kr.rHeMarHKa, Ar{HaMr,rKa:

yreoHux I A.A..fl6roHcxufi, B.M. HurnSopoe a. - 9-e r.r3A., crep. - cn6. : Jlaur, 2002.76g c.

MHrepHer-pecypcbr:
l. http://www.lib..- cafir, u<lcelurennslfi npo6lelrau MexaHHKu.
2' AsroxaA-npo$u. BprAeo ypoKn AutoCAD. [3nexrponurrfi pecypc]. - pexsna Aocry-

na: http: I / autocad-profi .ru/videouroki, cso6oAuHfi

9. MamepuanbHo-mexHuqecKoe oflecneqeuue ducqunnuuu (uodynn)
Pearusatlus [poFpaMMbI AHcuHnnI,IHu rpe6yer Halftrqars, KoMnbrorepHofo Knacca, o6opy-

AOBaHHO|O B COOTBeTCTBIII4 C THTTOBbTMLI HOpMaMr{:

- rrocaAoqHbre Mecra rro KoJrr..rqecrey o6yrarcuuxcr;
- pa6ouee Mecro rrperoAanareJrr;

- AOCKa;
_ MAKETbI;
_ MO.IICNH.

- KOMnJTeKT yre6Ho-rrleroAuqecrcofi AoKyMeHTarIr4H.
TexHuqecxue cpeAcrBa o6yreHnr:

- nepcoHaJrbHble KoMnbrcTephr;

- yre6Hure noco6zn;

- pa3Aaroquufi uarepnal;
- HarurflAHbre noco6uq;

- ilpofpaMMHoe o6ecneqeFll4e clacreMbl aBroMaru3r4poBaHHoro npoexrr{poBauza (Auto-
C,AD).

10. MemoduqecKue percomendaquu no opzaHu3auuu u3yqeHut duc4unnuuu:

Kypc "Teoperuvecxoi MexaHuKu" npeAcraBJrfler co6ofi oAHy r.r3 SyH.qavrenranbHbrx
APICIII4InI'IH npo$ecclloHtulbHoro o6pagosaHr.rtr r,rHxeHepa h flBrrs,ercs ocHosoft Ers, prc;,,qlgHl11s

nocJreAyloqux o6uux H crreur4aJrbHbrx KypcoB r.rHxeHepHoro npo$unx.
B rypce reoperuqecxofi t'texasuKn cryAeHrbr H3)Aaror rpu ee pa3AeJra: craruKy, Kr,rHe-

MaTr4Ky rr Ar.rHaMr4Ky.

lnx zryteuuq K)pca ueo6xoglll,to l4Merb coorBercrByroqya MareMarr4rrecKyro rroAro-
roBKy.

Bo scex pa3AeJlax K)1pca, Har{I4Har co crarHKH, rxupoKo r,rcrroJrb3yerc.rr BeKTopHa.s a-nre6-
pa. Heo6xoAI4Mo yMerb Bblr{}tcrqrb npoeKqHr.r BeKTopoB Ha KoopArrHarHr,re ocpr, HaxoAr{Tb reo-
MerpHqecKl4 (nocrpoeuueM BeKTopHoro rpeyfoJrbHfiKa r4Jrlr MHofoyrolrnuna) u aHarvrvqec1u
(no upoexqutM Ha KoopAnHarHrte ocn) cyMMy BeKTopoB, Bbrqr{crrrb cKarf,pHoe r BeKTopHoe
IIprolI3BeAeHIlg. !'Byx BeKTopoB H 3]Frarb csoiicrea 3Tr.rx npon3ae4eHr.lfi a B KzHeMarvKe v AuHa-
MIIKe - au$$epeHur.rpoBarb BeKropbr.

n 3a,qar{ax: yue6noe noco6ue Al.a
H3A., repepa6. - M.: Hayra, 1990



Hano raxxe yMerb cso6oAHo noJlb3oBarbcr cr4creMoft nprruoyroJrbHbrx AeKaproBbrx Ko-OpAI4HaT Ha IIJIOCKoCTLI 14 B [pocTpaHcTBe, 3Har6' qro TaKoe eAI,lHI4r{HbIe BeKropbr (opru) aruxocefi u KaK Bblpaxalorc{ cocraBJlrtrcIul4e BeKTopa rro Kooprr{HarHhrM ocrM c [oMorr{bro oproB.fltn usyueHHt KHHeMaTu.K]/- HaAo coBeprueHHo cao6o4uo )a{erb au@SepeHqr.rpoBarb
Sy"rtlto' oAHoro repeMeHHoro, crpol'Irb rpaQraxu srux QyHrqnfi, 6rnr 3HaKoMbrM c IIoHfr4r-
MI'I o ecrecrBeHHoM TpexfpaHHI4Ke' KpLIBH3He rpraaofi Hpa1ryce KpHBr{3Hbr,3Harb ocHoBbr reo-pwlr KpI'{BbIX 2-ro nopttAKa, ueyraeuofi B asaaursqecrofi reoMerprrg.{nr u:yreuH.fi KI'IH9MaTHKII HaAo yMerb HaxoArlTb r{Hrerp:urbr (Heoupe4ereHHbre n o[peAeJreH-Hue) or npocreftruux syHrqr'rft, BbIqLICJr.srb r{acrHbre [por43BoAHbre u noluufi AnQsepeHqraan
QyHxqufi HecKoJIbKI'IX nepeMeHHhIX, a raKxe yMerb uHTerpr4poBarr g{ssepeHurziurbHbre ypaB-
HeHI'{t I -ro nopx4Ka c pa3Aentrcull{Ml'Ict nepeMeHHbrMr.r n nprHefiurie auS$epeHrluanbHbre
ypaBHeHplt 2-ro noprgxa (olnopoAHble I'I HeoAHopoAHue) c nocrof,HHbrvrra xoeQSuuueHraMr4.

flprE u:yreuvH Marepvura no yte6Hl4Ky HyxHo, [pex(Ae Bcero, yscHurbcyrqecrBo Ka)K-
Aoro ll3JlaraeMofo raM Bonpoca. flanHoe - 3To ItoHtrb I{3no}KeHHoe n yre6uuxe, a He ((3a-
rrI4Tb)).

Llsytart MarepzaJr per(oMeHAyerc, rro reMaM
tur,r) u;ru ro rJraBaM (naparpa$au) yre6urzxa.

(ryHKraM rrpHBoAHMofi errrue [porpaM_

Csaqala cneAyer npoql'ITarb Becb Marepzarr reMbr (naparpaQa), oco6euuo He 3aAep)Kr.r-
Batcb Ha roM' r{To noKa3aJlocb He coBceM noH.tITHbIM: qacro 3To craHoBI,ITct noHrrHbIM H3 IIo-cJeAyfoqefo' 3arelt HaAo BepHyrbct K MecraM, Bbr3BaBrrrl4M 3arpyAHeHu q, H BHuMareJrbHopaso6parlct B ToM' 'rro 6ruo HetcHo. oco6oe BHr,rMaHr4e npu noBropHoM qreHnn o6parure Ha
$opuylllpoBKl4 coorBercrBylou[x. onpeAeJreHufi, reopeu n i.n. (ouu o6rF{Ho 6unaror na6paHsr
n 'yve6uuxe KypcI{BoM Anr4 pa3pllitnofi); n roqHbrx $opuynzpoBKax, KaK npaBr.rJro, cyulecrBeHHo
KaxAoe cJIoBo H olleHb none3Ho noHtrb, noqeMy AaHHoe noJroxeHpre coopuynupoBaHo r.rMeHHo
TAK.

oAsaxo He cJleAyer craparbct 3arILIBarb SoprraynnpoBK{; BaxHo rroHflrb rlx cMbrcJr r4
yN{eTb H3JrOXr4Tb pe3yJrbTaT cBOr4Mtz cJroBaMr{.

HeooxoAr'ruo raKXe noH-f,T[, xoA Bcex Aoxa3areJrbcrn (a MexaHr{Ke oHu o6H.{Ho HecJrox-
nlr) u paso6parrc s. B r4x AeraJrsx.

!,oxasaremcrBa HaAo yMerb Bocnpou3BoAr.rrb caMocrorreJrbHo, rrro HerpyAHo cAeJrarb,
rIoHgB HAelo AoKa3arenbcrBa; rlbrrarbcr npocro ((3a)AI{Barb)) He cJleAyer, Hzxaxofi rroJlb3r,r 3To
He rrpr,rHeceT.

3axoH'{l4s I'I3) leHlde reMbl, noJIe3Ho cocraBxTb rparrufi KoHc[eKT, rro Bo3Mo)KHocrpr He
3arurrAbrBatr n yre6nux.

llpr'r u:yrenul'I Kypca oco6oe BHI{MaHHe cneAyer yAenr.rrb nplro6pereru{ro HaB[,rKoB pe-
IUeHI4q 3aAaq. ,{l.a ororo, }r3fII4B Marepl,Ian AasHofi TeMbr, HaAo cHaqirJra o6ggarerbHo pa3o-
6parrca B peueHl4flx coorBercrB)[ouux 3a{aq, Koropbre npr.rBoA{rcs I yue6uuxe, o6parue
ocrr6oe BHlrMaHVe Ha MeroAur{ecK}re yKa3aHtfl, rro }rx p"ae""a. 3areu nocrapailtecb perur{Tb
carvrocrosreJrbHo HecKoJrbKo aHturorr4irHbrx 3araq u3 c60pHzxa 3aIlaq I4.B.MeurepcKoro nnn
A"A' 'f,onoscKoro H rIocJIe sroro pe.'l4re coorBercrBylouyro 3araLry r43 KoHrponbHoro 3araHu'.

3aroHque H3)rr{eHI4e reMhl, tFIyxHo [poBepr,rrb, Mo)r{ere JrH Bbr Aarb orBer Ha Bce Borrpo-
cbr nporpaMMbr Kypca no oroft reue (ocyrqecrBr..rrb cauonporepry).

flocrcolu<y Bce Bonpocbl, Korophle AonxHbr 6uir r,r:yreHbr H ycBoeHbr, B rrporpaMMe
[eper{I4cneHbl Aocraroqso nolpo6uo, AorIoJ]Ht{TeJIbHbIe Borrpocbr Ans caMonpoBepKr,r 3Aecb He
rlplaBortrct. OgHaxo oqeHb [oJIe3Ho cocraBl4Tb [epeqeHb raKr.rx BonpocoB caMocrorreJ6uo (a
orrerlHofi rerpagu) cJreAyrourr4M o6pa:orvr.

Haqas I'I3r{eHI'Ie ouepe4Hoii TeMbI nporpaMMbr, Bbrnncarb cr{aqana B TerpaAr4 ilocneAo-
BareJIbHo Bce [epequcJleHHhle B nporpaMMe Bonpocbr 3rofi reurr, ocraBr,rB cnpaBa unpoKyro
KoJIoHKy (lole). 3arev IIo Mepe u3'WeHr4fl, I\{arepr4aJra reuu (vreH ua yrc6wuxa) cneayer B rrpa-
eoii xoroHxe yKa3arb crpaHl4uy yte6Hnxa, Ha roropofi r43Jraraercr coorBercrByrollHfr Borrpoc,
a raK)Ke HoMep Soplrynn I4JII'I ypaBHeHur (ypanneHuft), Koropbre Blrpaxanr orBer Ha Borrpoc
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MareMarr4r{ecKr{. B pe3ynbrare B ,[aHHOfi Te'rpaAH 6yae, [oJrHbr rrepeqeHb BonpocoB An.,r caMo_
rrpoBepKr'r, xoropufi MOXHO r{CnoJrb3oBarb il npu noAroroBKe K 3K3aMeHy.

Kporrre Toro' orBerI'IB Ha Bonpoc vilv HailvcaB coorBercrByroqyo Qoprvryny (ypasHe-
Hue)' ecrl Bo3MoxHocrl no yre6nzxy 6ucrpo [poBepI,ITb, npaBuJlbuo iru 3To cAeJraHo, ecjl]I BnpaBl'ulbHocrll cBoero orBera coMHeBaerecl. Haxoseu, no rerpaAn c raKnMI4 BoIIpocaMI{ Bo3-
MO)KHO yCTaHOBI,ITb, BeCb Jrr.r MaTepv€rJr, trpgAycMorpeHnsrfi [porpaMMofi, n usyreH (ecnu uay_r{eH Becb Marepl4tul' To IIporI'IB KaxAoro Borlpoca n lpanofi KoJIoHKe 6yaer yKa3aHa coorBer-crfBylouar crpaHr.rua yre6nr.rra).

Pa6oqar yue6nar [porpaMMa no Aucrlunnuue ttTeopemuqecKefl MexaHrKa)) cocraBneHa BcoorBercrBHH c rpe6oraH:,flMH @eAepalrruoro focyrapcreeHHoro o6pasonareJrb'orocraHAapra Bo v yte6Horo [JIaHa no HarrpaBJreHr,r]o 2.I s.03.04 oA"*o*o*u3a4un
mexHonoeultecKux npoqeccos u npttuseodcmz D.

I4syrenue Ar.tcqu[nrrHbr [poxoAHT B QOpMe JreKrIHOHHbrx, npaKTr,rr{ecKux Ll
I,rHTepaKTI,IBnHX SaH.grufr .

Bugaxru reKyrrlero
pzLc.r€ruo-rpaSuuecxux
ca.Mocrorrelrsofi pa6oru.

Py6exnufi KoHrponb - KypcoBar pa6ora u saq€r.
['IT oroeHfi KoHTponb - 3K3aMeH.

I I. TexnonozuqecKqn Kupma duc4unnuuu

K;pc I, II rpynna POl9Bp62ATl ceuecrp II,III,IV
llpeno4anarenb - rreKrop Itnuuxafilo fI.C.
flpen o4anareJrb, Beryuu fi npaxru,{ ec KHe 3a'frTLrfl {n n Hxafi n o fI. c.
Ka$egpa <<AsroMarn3auHq rexHoJrorr{qecKrrx npoqeccoB r{ ilpou3BoAcrB))
Becoeofi xo:S$raur.reHr Ar,rcrlunnulrrr B conorynuofi pefirnHrorofi oueuxe, paccqr.rrbrBaeuofi no
BCeM AlrcllunnnHaM (ecnu eeedeua tvodynuao-pefimuuzoean cucmena)
Mi0.4yJIb r,{o-pefi TI,I Hro B aq cil cTeM a H,e p BeaeH3

KoHTpoJrr .flBrrercf, [pr4eM krH4uBu1yurbHbrx 3aAaHuft s Sopuepa6or, recr'poBaHkre, npoBepKa BbrrroJrHeHH s safta'uia

HarMeHogauue aucunnluHrr / xypca

Craryc 4ucqunruHbr B

pa6oueu yre6uou uaue
(A, E, B, f)

(ecnu eaedena mo-
dyntno-peilmuHzoaun

Ko,ruqecrgo 3aqerHbrx erx-
Huq / rpeatron

'f eopernuecKar MexaHr{Ka

CuexHrre ArrcqxrrrJrrfnur uo yve6Ho*y ntany liepdi"ru^fi
]]exHuqecxuecpeAcTBaaBToMaTH3aqHH,cpeAcTBaaBToMaT'"e@

Tr.r qecKaifl MexaHhKa, [prrKraAHas MexaHr.{Ka
BBOAHbrrz Monyrb

(sxoAnofi,peftruHr-xoHTpors, npoBepKa (ocraror{Hr,rx) 3HaHHfi no cuexgrru 4r,rcqun,lNHau)

'feuao laaaHue nJtn Meponpurrre BxoaHoro KonTpo,rtq
MtrHnva.lruoe

KOJIHTIECTBO

6arros
HoBHbre IIoHtrHf, s sexropHofi

!HSSepeHuHaJrbHbre Syurqnr.r HecKoJrbrr{x
nepeMeHHbIX ayAvr'ropHas

I{'roro:

(npoBepr€ zsa:auit u yrreHufi no Aucqunmzne)
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Teua, ragaHue unn Meponp[flTHe reryuero KoHTpon,
Mnuuua,trHoe

KOJIHqECTBO

6a.nros

MarcuvalsHoe
KOrfiqecTBO

6arrrlos

l(vueuaruxa

AOrroJrHr4TEJr bHbrft MoAyJrt
Teua, laaauHe ll,ru Meponpnqrue aonoJ,rHurer,rhHoro KoH_

TpoJrc
MaHnualrgoe

KOltfirIecTBo

6a.n.ltog

Maxcuuantsoe
KOJIUqeCTBO

6arlros

llroro MaKcr.rMyM:

{ono.lHureJrbnbre rpe6oBaHr{q Arff cryAeHToB,
yBaruTeJrbHoft npI.IqHHe:

YcrHoe co6ecenoBaHr.{e
O6ssaremHoe BbrrroJrHeHue pacqeTHo-rpa$Hr{ecKr4x
TecrzporaHne

CiOCTSBI,ITCJIb

- 
/Us

oTcyTcTByrcr{r{x Ha 3aHflTUqX IIo

pa6or

HHoB Aropb Arexceesuq

taRro.l_lelp.9;l${crraBoBr4q,cr.npenoAaBarerrb

t6 EereHreauq, AoqeHr
3ern. Ka$e4pofi: loqe,

CouacosaHo:

lraperrop $unuana flfy urr,r.

B r. PbrdHr.rua: nposeccop
T.f.llleeqeH*o

:,;11

\..i-i

$:l
:.,].

Pr,iSuguxu*
xituzfi
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