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Bsencnxe

Ilpe.&ter E 3alasâ Kjrpca- EagosHe Ha)rKr,r. OcItoBuËIe noEFTI{s lt

onpeÀeneHnr: Malrluua, npu6op, uexarmu, naunrrurrù arperar. Ocnosrhle
xapamepscrr{rur n rp€6oranrr, npe4ur.nreMÉIe r( MexaHE3MaM, MaIrruHaM Il
Mârrl.IHHÊN arperaraM. Kpaflod ovepx o cralrolfleHl{t n pa3BtrTl,rn IlpEKna,tr0loÉ
MexaIIHIOI KAJ( rrayKE-

I. Crpyrrypa n rurf,emartrca uerall3lloÊ f, uamf,fl

OcuostrËre nog-rrsr r.r orpe,qereuur. 3aelrbt, KlixeMarr{qecxre [ap]n,
KuxeMarrFrêcrle qerrn, npmlpt tfupwpoBauu MexaHn3MoB.

Crpyrryprrrû anarurs Mexal trlMoB, Crpyrrypmre Qopuy]tu Me).aEr(}MoB.
Crpyrrypno-rlluquonaJlll{st rlraccuQltrary.r uexa.mr*ron, o6lacm m

paurroHajrËHoro upRMeseHu', B ToM rycre r B mpEoi Texffi(e.
(Dymqtrosat6Ha.s Kllaccrrfn<argr uamm: Mal]Imr-,Frraretu r'r pa6ovue

MAIIItrqbI.
llccrenosame lcflteuaîf,xg MexâEXiMoE. Mgm.&I lffieuaficecxoro

xcc:reÂoranr* llocrpoemre rrJrâEoB lronoxend, lpaerrop]û ToceK 3BeEÉeB
Mexus3Ma, nnaHoB cxopocrefi I ycroped pErqa)(EED( MexaEauoB.
I4ccre,{ossm{e rogeuartrxu Me(aEIr3MoB Bpaqare:IÀHom .@EreEE
analltrrrqeÆKf,Mu r rpaQrs€cloû,tr{ MEroAaMtr.

IL Ocnonrr Ânuanf,rf, smf,f, f, x€rans3uoB

Kraccl{Ofixâu.f, cïn, ÀeËgrBylo!@( Hâ 3BeHÉt MexarrE3À{oB u Malrr{n.
IlproeÀerne cu,r, voMeÉmB u Macc

Mareuarrqe€xoe MoÀemponar{xe MexaHIrIecKID( cucreu. ypaBHeH}

ÀBrDxeHHr Mo€Htr3ua a roneqroË u xrrrerpamnoù rlopue, Tpa cra4u

aBl{)I(eHtrt MarIImrH Ë rD( gEqtrsfFrecKHe x3PâxrepuçTElor.
Tperme a uexanrsva( r MaTIIEI{ax, Tpeutre B (trHeMaltqecKn( lapax.
KoeQQ4uerr nole3noro ÀeËcrBlrt ctrcreM MaIIr{a tr Mexasx}MoB.

Kolfrar(tEo€ B3âtlMoÀeùc]3ue 3reMeEmB Maû fl }| Mexal]r.t3MoB,
-âmeuxe neypaauoBellleuuocrll Bparqarcrm(ct Macc E crloco6u ee

ycrpauernrr. Bu6ponarpl,:xexuocrr rl Bn6pogaq{Ta Mâm}rH.
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3raeca lÊ 1

Ilpoaecrr crpyxrypxrû erraJrr{3 pÉrqa:Krrom nexannsua" [Ipn vrorr cneryer
onpeÀeJ TB:

- xoJII$rscTBo IIoÀ trI|Ifl( 3BeHÉ€B H n8p;
- Knacc nâp;
- cT€neHD noÂlb(Il@Trr Mer€H|nTME
- KorHqeflso crpyKr)PHËrx rpynrL Hx xjracc H uraoc MexaHIdlMâ"
Ilporecru rcfiëMarrrce€rsË ar JEs prmexfiorc Mexârrr]ua:
- nosrporrrr rsras cxoposrel ÀJrr 3qÀaxuom rronoxexrs Mexaun q
- otrpeAemrË oxopocrË r m.me C;
- trocTponrB nnaE ycKopeHrd M€x,aHr{ a;
- onp€Àe,Er6 ycxopeme r mqre C.

Ilpnrrep nunolscnrfl 3aÀrqtr Jt I

Ha ptrc, I fipnetreEa crpyrcrypEar cx€xa mecrnrBemoro Mexaf,tr:tMÀ
l. B cmv MexalffiMe rroÀÈx:xnËre 3BeELr nporyxeponamr 4a6cmnx

ryQpor,or (1, 2...), a
IûEeMATE{eCr(n€ IISpH -

pnucmrta (I, II...Vtr). B
MEXAEn|MC IItrIA

NONBMIIX 3BEHI€B Z =

5 x cmft<a 6. 3ueso I -

KptrBOm4 &\OrUtOO
3BeHO, COB€pIUaeT
nomoe BPaqaTeJEEo€
lEmeme;:sexo2H4-
naTyrûr, coBep[ar(}T
ruIOCXo€ ,UDID(eme;
sleno 3 - xo,porcrc.ro,
ooB€pmael H€nolltr(re
(aosrpanro-rpaqa -

rwEuoe) ,ælrxeme;
oaeuo 5 - no.m5m,
ooBeDrnae?

[ocry[areJrbnoe lpror€rxe; :rexo 6 * crofu, neuoÆnroroe sBeno. Bc€
HerroDnKHÉre 3BeHbt npoEyrepoBarsr oÆoû qEopoû.

2. IloasrDi@re coeÆr€Exi raer*er o6perylcn ronreuaîttqecme llapËr. B
flâure xe)(atrrû| e oe b xrrHel{trarl€clcn< ury V rJtræca Qtç 7), n roropru 6
nap BpaqarerrÉsÉIe r o.Ea tr()crjmmorÉsar. Bce trapËr Er|3mie, Tar xar
co€ÀEmTenf,EtlMu sJreMemalg traP xBrllxtTcl troBePxrocTtr.

3. Crenem uoÆmocrx xexamrxa (7):

v  = 3 . n - 2 .  P s  = 3 . 5 - 2 . 7  = l

J

* 4 \
\  { ' - - r u -
/ç>r x
K Pnc l.
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Taxrnr o61n:on, a xauerr riexÂrû('rae o.Go Be4/q€e 3B€Ho H trrcJ,'o ycnoBrlfi
casx S= 5.

4. PacaoêÆ|lù{ Mexal t3x Hs crpyKrypHÉr€ rpyruttl B cne4|roqeM trop{AKe:
nepBoÉ orcoeÆmlercr mpyrrypxax rpyûra (3Berûx 5 r 4), xax6oree yÀaJremâr
or Ee,4mleno 3Belra 1. ?rr 3EeEb* c rpexr xrirreMÊTrrrecrgrur nâpars
npe,qcraBnxror co6oi crpyrrypr4no rppny II x;rsccar srqom noprÀxa Blopoù
uo4rQn<auu [l]. Eorn crenenr noÆrfiEosrtr osraBn€ùcf, .racrn 6y.qer palflra
W = l, t.e. râxaf, xe, xar y xcrroÆrcm rrcxarrx:na4 ro trepBât opycrypuat
rpyrma orrcoeÆEetra rparxrlnuo- ,{aree orcoe,tgreu Bmp5no rpyffy (soel*r 2
u 3), rompar rurercr mrxe crpynypnof, rpymoÈ II macca" moporc tropr,Ba
nepBoft Mo.@Ôn(a@- flosle mAsrern s'rof, rpymBr ocranlrcÊ xpmomfl I n
groËra 6. KompÉIe fBJrrlorct MexâIrntMou I x,raccg s H4rhrBarorct rarxe
IIAqAJIIHf,IIT M€'(aEn}MOIT.

Tar rar o6e crpyrffyprHe rpyfiÉr II x;raccq K 3Torr{y xe roraccy
npaH4aJletûrT n Bêcb Me)(aH[ t.

5. Kmeuargsecld auÂrm3 pH'llxED( xexârnuol xero,qox nraHoB
uoKaJreM Ea npmepe pÉI rfloro M€xarm 8, Boopaxemom Ea pro.2,a 3nexo
I - re4nqee, npoqpercr c uosmrmoù yrnoBoË cxo[xlcr]xl o)l= 60 c''. Pa:uepu
srenæt: ls11 = 02 ui ln = O,5 u; Qr,2 = 0A {; lonz = 0,6 u, I3p = 0J u;
126 = 0,1 I\[. Ilocrponr nnaH cxqposrEù Àrx 3atrêEnorc rroJroxeEûr Me)€EItrtMa t
orrpeÀeruM cKopocrn xaparr€pnlD( Toser (d B, D n C).

Onpe,qonen cxopocrr rouu A xpnnmna

v e = rdùt' lat = 60. 0,2 = l2ula.

Toua B npmaarexrr Kax 3Beqf 2, Tar n 3BeEy 3. Cropocrn mm B,
trprfiaqnexaqef, watyny 2, s Kopourrorgf 3, oseBr,Fo panmr læ{N/ co6oË:
vE = vB3 = vB. Omoct rosy B K 3E€Ey 2 x srexy 3, nreer'l:

i B = y A + t I , , ;  7 r = i o + l * ,

ortrol4 yryrlrlâr, yro yot = 0 , 6yÀer.r rucrÉ

v r I i " r = i * . ( 1 . 1 )

Cxopocrr roqu A tr3aesrxa tro xoryJrrc n BarrpeBlremo n troÀq€prcr;rra
À!}tr[t gepraàû B ]paBEeHf,f, (1.1), a y cropocr€fi ve^ z v& mBecrHf,r JrrEHrl

ÀeùcrBtrx BeKmpoB (nepneurmy:rrpn r AB r BOz). 9ru cxopocru noÀsepKryrËr
o.qFoù qepcoû.

Bemopuoe paBeHcrBo (l.l) nmercr xcmrxÉrx Ànr ocrpocnrr nmna
cropocÎeË:

A. I,ls nporerorrnom rroJloca P" (9nc.2,6) trpoBo4À{ rpnr1no,
trepnexJgq.nf,prryro rçxaoumry O1A r croporry ero Bpaqemr. Ha 9roù npndofi
o'rKlraarraaeM orpesox Pua, Àfirua Kompolo sla6rpa€f,ct cryÀettoir
npomrornxo (50 mr, 100 w...). fv{acnra6 croposru orrp€Àemercr no r[oprryre



v,= ,lL=ft=or tJ:, raecr /, = /" 
"=80 

r,nr.

'  
'BA

Pnc. 2.
E. q€p€o rouy a nmra cropocrcf, npolo&t JrEExro ,z_zr nefcrme

aerropa ût.J_ AB, a vepee rosy pr trpoBo,&lr Jr!f,rlo z-z geÈcrrxr eerrqn
te21 qB. Toqr <à> n€pêcctrenrr trprxrrx ,n-z E z-, rBmsrc, f,olnou
Eeroopa cnopogrtr Tcqrû B rror:mrra

v, = p" .(P, . à) = 0,15.33 = 4,95x I c:
vsa = p"(aô) =e15.57 =t,S1tlc.

A6comorxar cxopocrr mrrc D (maryna) npu ElBôcrnrrx cropoûrx €m
mqer I s C otrp€A€mercr Ea ocnosâm cnoÈcrtse noao6sr nnari cropocrgù x

7



cxeuH Mexâuf,3x& lla mpexe (aà) umra naxognr rowry d cocrrervrryro4no
mqxe D uexasrcua, noroxernre rompof, onpegomr m no4o6ux

bd ab
BD AB

6o = ab' Bo --sl' o'z = 2LB yu.
AB 0.5

Crqosrr mw D 6ylcr psBla
v p = g. (P,. d) =\l 5. 50= â u/c.

,{,my orpeero cd na nnane cropocret naùgen ns lom xe notro6rr
ab dc ab.DC 57.0.1 . -  -

E{rxolIor ÀJI{Éy *= 
n 

= 
OS 

=ll'4Mrrra

tronox€ms lorm c na mane cxopocrcû- Berrtrp cropoqrn m.rm C - yro nnsrt
P,c u:rana, uoryrn rorapoù

v6 = P" (P"c) = 0'15 ' 43 = 6'45 utc.

Yr:ros;no cxopocrb meryEa 2 set<o:@r no :mefooù ckopocru vs;
orfl(rcrrarrxoro ÀBE[eEf mnc B rorçyr rc*r A:

y  o < <
o,r=:M =?-!! =17,1 .'r.- AB 0,5

H paatr€ffia yrnomf, cxôosm o, onpÊÀenrercr B€noport{ vrl, €cts cror
Berrolr uep€s€crs c nmrra cropocæû r ro'ry B.

YrnoEar cKopocfB 3BeÊa 3:

." = na = 4'95 =r13?,ct.' BO2 0A
llauparnexne yuoBÈD( croposrEù 02 x or rrorcctâHf,r Ha pxc, 2,6 rFyroBr n

crpeJffarÀr.
Crporu uran ycroped uer<am3xs. Taf, KaK or : const, To

- ' ,
a, = ai = 6f - qA = 60' . 0,2 = 720 utcz.

B crpyrrypoË rpyrme 2 - 3 nsecrml a6colnonrrre yc(opexnt roqer A n
Oz- Ilaf,aev ycxopelue roncn B, rnrer B BEer, qm d",=dq--au. O'rnocri

mc(y B cxsqsra x srery 2, a sarerr x srery 3, nreerr
aB -- A, + AL + AL; dt = Ah + dio,.

Orcrcra
a t+a i+aL=a ;+aL .

flolyvuocr Ecxonros B€KmpHoe ypaEHGHIre Àlu noslpoexru rt:râHa
ycxoperd. B rrox ypaBnensr

aftt = al. tt =t7 )2 . o5 =1462"15'

dio, = r? .no, =12,372 .0,4 = 6t2MJc2.



flo norqnenxovy BeKmptroMy )pâauextrxl srponM nnsx ycKopen{É
@tnc.2,e).

Bo:ruev upox:ro.nbrryro roqry r 3a EaqaJro orcqem, qpoBsÀeu Jnmruo
rrapstuleJlÉHo :rery OlA H orJroman na seû ûTpesox la. Macnra6 ycxoperu
aH6xpaercr no $opnyne

e t  7 2 0  , ^  * r / c 2
$o=,-= -  = lU '  - ;3ÀecÉ / ' ! '  =  r 'a= 72ut t '

tm, tz JI'u1
rlepee mnE a rrjratra trpoBeÀeM rln Io, mpanjrerÉIlyo 3B€ny AB, n

oînolm[ sa Eef, oqresor aa', pa-ffi èulç=146,2 t l0= 14,6 mr, xr xoru6
Koropom EposoÆnr :mnno / - | uepnenmrrplpxylo 4a', npeÀmâBnnoqno
:mo ÀeùsrBrir ycxopeunx a21r .

3aleu m mwu r npore,qerr Jrmdo, napanneJrbryro sBery O2B, mnoruu

Ea Fei B uacrra6e lanxslmy ycrop€wr ù, =!ba, =g? = 6,12w t w- F a l 0

xomla a' rom mpe:ra npoBeÀou Jlf,Enrc ,( - & n€pnery{rrylrxprryK, exy, Kqropax
npeÀsrâBnrEr co6ofr rmmo geicrrrr ycKopexxr a[ . Ilepeceverue nmffi. I - I
E r - r( Âser m.rry e. Ycropenre toxo B 6yÀcr panlo

a B = p afttb) -- 10. 94 = 940, xt ê;
afu = p,(a' b) = 10. 7 0 = 7 O0 x I c2 ; alq = 1t o(b' b) =1 0. 93 = 930, y/cr.

lla ocxosam croùcrr nogo6rr trJr8ffa ycr(oped saàÂeM nororerse
Roqg Bêrlotn aocornorEoro ycKop€,mrf, mwq D EaryEa nt nponop@

bd ="b;4: =74:2'2 =29,6 m. vcxopewe rowcr c uaigex, upouegxAB 0.5
treptrerÆynrp rr.r mqrfl { r mnoxonr na xex orpe.ror dc, romprû orrp€ÀcJruM
Tame ITl npolloPqm

, 4b.DC 74.0.1 .  .  ̂c lc=-= = I4.EMM-
AB 0,5

floJu{oe ycKoperfle rorrex D n C onpe4ennr u3 rr:rana:
ap = yto$rl) = 10.76 =760utê: ac, = p,(æ) = 1Q.90 = 900 M7c,.

YrrorHe ycroperul a2 r s3 [raryua E roporigctra otrpeÂertnr no HafiÀerrrr
KACaTerf,HÉ yCXOpeEItrM

." =ù=!g=1400c-2: e. -ahu2 -930 -2725 
"",AB 0,5 

- '--- '  vr 
BOz 0,4

Iùffxe npmeÀerrrr mpxanrlr saaÊtrf 344aqr JÉ l-



&,srsÂ 1.0

C

I,

Oz

nspo.Etp Bapnosr
0 I 2 4 f 6 8 9

l q t . u 020 0n o24 026 028 030 0,32 034 036 038
(D r .  C ' 60 55 50 45 40 35 30 25 I l 6

D r . ' 30 60 90 120 150 2to 240 270 300 330
ln =3lo,,t; Iss, =1,516,À i'6,6, =1,21p: lo.n=02lto-; lco =0,51o,t

flqoreTp Bæm
0 I ., 4 ) 6 7 8 9

lo, t .u 0,40 0,42 044 0,46 038 0,38 036 034 032 0J0
Or. C-' 20 30 ,t0 50 60 70 80 90 tm l l0

Dr- 90 30 150 300 24 210 1m 270 30 60
Ip =516,fi lto =0,41n; lco=0,51,o


