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.{acqanarna <T
CKH COIJIACOBAHHbIX

Ilelrnrn npeno4aB,
o6uJr,ur 3aKoEoB, Korop
K rrlHe rrpr{ 3TOM
MareMarprqecKnx lrogelefi ,

3aAaqauu
Hr4e ocHoBnrrx rtonsrufi H

HaBbrKaMr{ B pearIII3aIIUU
troJIb3OBaHUt MeTO,qoB.
MexaHHrIecKI,fx cI4CTeM, a
ocTOCTBeHH0HayrtHoro
H}IXI4.

Ha 4arurofi ooHoBe
MareMaraqecxnx nao4enefi .
llonrnrvro .?rom, rrprd
CKOTO HCUOJIb3OBAHIT-fi M
.48t4 )(eHr[r c]rcTeM rn€pAux

O6paaonareJrbr{oe
cxyro Qyrrruurc, pa3BHBaer
nrfi, orHocatru.{xcr K n

Teoperrrecrax

rro reoperr{qecxoft MexaHpr(e
CTII.

rAa oHo He 3aBHCITT oT
rp oro cncreMoit cnn u

H9SABLICI4IVIO OT npl{ql4H,

c-a cnoco6n ganama5r

ypannenrfi, a raxxe MeroAbr
ycropeuufiorge;rbn roqeK

Eclu ugnecruo
MaTr,r(a no3BOJUreT rrocTpoHTb
pbr, KaK cKopocrb r,rJrr{

Par4err <<[un uKor>

4efr crryroqrx Ha Hux cwn.

AMI{KA

3HarrcHile IJIfl. peme]d.ur MHOr.nx

,{ncqunnuua <<Teoperu
HanpaBJreHr,Ie <<AeroMarvgarrr4fr,
norlltrecKJ/Io CB.s3b, BO_[ep x,

P et <<Cmamuxa>

Pasge.rr <<I(aaantamu

u sadaqu ocGoeHM duc4annunu

AwcrlwnnuHu <Teoperrrrecxtur MexaHriKD) flBlrfltorcfl: r43j,rrreHrre

y TeJraMId, flocrl]oeHHe w ilccne$OBaHHe MexaHr{Ko_

Ancttwi:ll'4Hsr <<Teoperaqecxa, Mexanr4rca)) rBjrfl K)Tcr: rtsy.re_
)AOB pellleHlrr Tn[oBbrx 3aAaq, oBJraAeHr{e [paKTr.rqecKrrMfi

loB pelueHr{f, 3aAaq? o6yverure oclroBaM rrparouqecKoro uc_

peHaa na 6ase H3yqeHH, ocuoBrlhD( 3aKoHoB rrprpo4br rl Mexa_

tTcf BO3MO){(HErM nocTpoeHl,Ie x accneAoBaH}le MexaHI{Ko_
Ho ofiHc;rBarorrlHx paruoo6pasH 6re MexaHHqecKHe swtelr4fl ,Teoperr{qecxofi uexanrmn srrpa6arrrBaroT.r HaB'TKH npaKryrqe-

r{e: ?l3frenr{e slofr, 4u ruIHHbr BBrnoJTHfler MnpoBo33penrre_

11":"-: 
tt*reHl're I{ Aaer noHr{MaHue llrilpoKo.ro {pyfa,BIe-

$opve ARrdrKeHHr MaTepHn - K MexaHuqecKoMy ABlrKeHHro.flBrlierc , uayurofi 6asofi coBpeMeHHofi rexnuxu, HaJAHITM
pa3.BaHHr' Iloerouy rrry60rue u AosraroqHo ruupo*r{ e s*a'ae
rracrorrqee BpeMrr seodxo Errrnxenepynro6ofi-cneurraJrluo_

-.pe.rb r,rAeT O paccMoTpeHHrr paBHOBeCH.fl TBep.4oro rerra" 3a_
oiqflrqerocr B co rHr{E IIOKOfl.

paccMaTpr{BaeT BHerrrHroro sropoHy _MexaHuqecKofo AB eHilrlrtx ero. 3ro ne qro r/rHoe, KaK r€oMerpu,r B qerHpexMeprroM
pon6 qeTBeproro H3Mepenug. B Kr,rHeMarr{Ke pacc HBarcT_

BrrAoB AB enss rel r{ Mexar{r43MoB B BHAe ([yHxqxoaalrurix
peAeneHxfl rro gTnM )paBHeHR M Tpaerffoprf, cropocrefi r.r

, E MexaHE3MOB.

Tpaer$opnrc fl onpeAenr{rb raKHe Kr4HeMarEqecKrre frapaMer_

pa.K ecKltx 3aAarr B piBnr{qublx olnacrzxrexrilrKr{.

ilucquwtunw s cmpyKmrye OOII BO.2.

KA.f, MEXAHI,IKA})

tur{ecKHX

frusurofi

(8.1.8.9) orHocprrcfi x 6asosofi qacru 6.1.
rrpoqeocoB ff rrporl3BoAc,rB> H o6ecne.rxBaer
u MarsMarnrofi, npraueH-rlrr MareMarr{qecrr.rfi



aJrbHbfx rrrDKeHepffiD( .uuc

irnuapnT K ollacaHtrro u ro Sll3n.recKr,rx fiBJreHufi, n, eo-empErx, Mex,qy ecrecrBeHHoHa-

)rrHbrMlr AuclffrurHHaMn H

<<Teoperuvecnau. - $ynuaueHTilrlbHarr ecrecrBeHHonayquzur AucrlurrJrnHa,
nex(allait B oclroBe
qecKae MexaHHKa)) gTy.aeHTbl u 6grs 3HaKoMLr c ocHoBHbrMH noJroxeHrrMu BHcrueil ua-
TeMarlrKr,r u Qnsurn. Ha
r{ecKHg AI{CIII4IIHHbI, KaK MexaHr,rKaD, <<Coupo'ruBJleHl,re Marepnirnonr>, <<Teopnr
MEXAHA3MOB H MAIIII{H>. Marurrn>. Cro.qa cneAyer orHecrn ra 6onuuoe qr4cno c[erln-

, IlpelMeroM KoTopbrx cJry,KaT: A]rHaMrrKa n ylpaBJreHHe Ma-
rrrlrHaMl{ r{ TpaHcllopTrrbrMr4 Merogrr pac.rera, coopprcennfi E T.rr.

Pase e Ha coBpeMeHHoM grarre npr.rBeJro K oroHqareJrluo o$opru-
JIEHI{TO MEXAH}IKII B KA caMocTorTeJrEHoit IJiaytot, oTfiLlqarcqer'cn n EpeAMemM cBoero
nccne4oB,aHut, rr KpyroM p€ au, n cBoeii cnoxomrueicr MeroAononnefi. Hcropzue-
cKr{ TeopeTr{qecKat craJra nepnofi H3 ecrecrBerrHrD( nayr, orpoprvrnnureficr B axcr{o-
MaTE3npoBaril{yrc TeopEro, u crfi nop ocragrcg 3TaJroEoM, no o6pasy n noAo6uro Koroporo

H:ayffr{, AocT}rFIuI4e 3Tana aKcHoMaTH3A\Wt4.

Kpesynbmam oceoe*uaduc4unnaxw:

flpoqecc r4sy.renns
KOMNETEHIIilII B COOTBCTCTBH c <D|OC BO u OOII BO uo.qaHHoMy r{arrpaBJreur{K} ro.{IoroBKH
cleunaJrbHocTlrf :

B pezynomame ulytteflut

3.1 3u b.'

qsemu quKila ofyuanquicn donueea:

OcHonuue noHrrHr r,r qenuru Teoperxqecrofi vexanaxu, eaxuefiruue eMLr Me-
XAHI,IKI4 I{ I,IK CJISACTBH', [pHl\{eHeHrrs TeopeTnqecKoro aflnapaTa MexaHuKlr B Ba)K-
HeHIIrptx lTpaIffHqecKrrx II HLIilX.

Onpe4enennfl oc .MexaHHrlecKr,rx BeJrEqHH, noHHMafl HX cMLICn I{ 3lrageHHe nJrf
TeopeTr{qecKofi MexaHr,IK}r.

OcHoelrsre Mo,uenn aqecKlrx nnttenwit, ocHoBBr u4eanorLrvt Mc,{eff{poB aHHr. Tex-

3.

4

Kol
KOMIICTEEIIHII

(Dopmy,rnpoBma Kourrcrenrlun

bIE KOMNETEIIUEflITII'

rrcrroJrb3oBarb coBpeMerrHrre nHQopruaurronrrbre rexHoJrorr{H
[porpaMMHbre cpelcrBa rrpn peueH]ru 3a,qaq npo{ec-

rc yqas:TBoB r paspa6or:Ke rexurqecmofi goxylrrernaqfia, cBr-

HAJIbIIbIE KOMIIETEIIUIT'MII
ro rrpoBoAprrb gKcrreplrMeHTbl tro 3qqilHHErM MeroAlrKurM c o6pa-

rD( pffiynbTaToB, cocTaBJr{TE orlEcaHr4r BbmoJrHerrrrbD( Itc-
H [OAfOTaBnHBaTb AaHHHe Anfl pil]paooTKr,r Ha]rqHbrx opoB H

HHqECKHX CI{CTCM E rrocTpoeHr-rtMaTeM rrecKlfx MoAerre[MexaH[qecKl{xcacTeM.



BiDr(Hgfr rrfix (rrnnoe rx)
3arourr n

B rrpocTpaHcrBe n ycnoBr{,
paBHoBecue Ter.

Cnocodu 3ahaulr4lr
uu.fi ro.rex flpr{ rrocroM.

OcnogHbre sa$acjr [rr
MaTepHairbHbrx ToqeK.

TOA KIrHeTOCTaTr.rKH, rlpnH
HeHHe Jlarpauxa BToporo
rlarulbHoe cnnoBoe noJre-

3.2 Vtnemt:
Hcnonrsoe oc

uccIeAoBaRr,IlI MexaHlrqec
aililapura.

flonrsonarrc.{

Ofrncnsrs xapaKTep
TeopeM MexaHr4KA H trx

3anncrrsarb )paBHenE
pa3MeplrocTlr MexaHnqecKld(
raHefin oneparopu).

flpnuerixrr ocHoBHrre
cHCTeM, A TaIOKe THrIoBEIe

Pemarr rrrnoBbrs

Orpe4e.narr cairrr
TETAMI,I CHCTCMbI;

Olpegea.a:rr cxo u
rx; ofl peAe[rTb AfiHaMr4qecKr4e

Au 3rrpoBaTl
rurexcoB, OilpeALlrulTb Ltx

flonrsosarrcs ilpu
MexaHr{qecxux uo.uenefi
lrHfr opruaquoHHhrx rexnonorraft _

3.3 Bnademo:
Hae aMH rrocrpoenlur

TEXHII{ECKHX CICCTEM.

HasHxaluu rrpuMeHelru,
ecTecTBeHI{OHa}qH I4T€X

HanrlKarrua [prrMerreurr:r
M€XAHfi qECK}IX CI{CTCM.

Hanrmauu lrcfroJr
oHurrx TexHolr i4 npn
MexaHHqecKHX MoAenefi rexnn.r cr{cTeM.

dTMnR 'ntl knnr\ Y'^^E^ E -- ^ ^ ---

C}ICTEM CI{JI; YCNOBI{' PABHOBECIil{ CI''TEM CI4JI HA IINOCKOCTII UtBecpIfl Ten; Tpelr}Is cKOnEx(eIIH.fl r4 colpoTr{BjreHr,Ie K aIO Ha

eua.rr Toqta.a q 3aKoa_6r oilpe1eneur4x cxopocreE a yenope_qecKoM I,I [pon3BOnsHOM ARr4XerJr4A r_era.
M ArrrrrOfi TOqKH I{ )4PABIIEHI4{ ABIIX(EHIIJ{ CI{STEMEI

TMOB TaKOro HccneAoBilHr.ur.

Bo3MoxHBrx nepeMerr{eHrfi , o6rqee ypaBr{e.Hxe twlailtaKpr,ypaB_
,ypaB.elrue paBHoBecr4lr a o6o6q *"po*#;';","#_

seleHnfi c frpr{MeHeureM coorBercrBy}ox{efo Teopcrltqecrcoro

MexaHI{rIecKI{x BeJInTMH u nonrrufi AJUr npaBunlrroFo

MexalrrlqecKux cr4creM c rrpfiMeHeH lreM B efiwwx

otflr{cblBaroulne rroBe,4er{ge MexaHEqecK&x cHcTeM, tsrHTbrBa,rirsrru r{ rrx MareMarT{qecKyK} rrpr.rp lcrannpsi, iaoop"q

T I,ICCJI9IOBAHfi' 
PABHOBECH'-, il ABruKCHA. MCXAHUT{CCKHX

TaKOro rrccreAoBaHu'^ rpil perrreHr{r4 KoIIr(peTHhrx 3aIaq.
no ocrroBHErM p eJrilM Kypca.
ia, aeilc ur{x Ha TeJro, H cr{n_ar B3ar4Mo gefictnuxMejKAy

urr ToqeK TeIa BO BpaIrIaTenbHoM H rrnocKoM ABUXeET{_onop Bpar{auq}rxcr T€n.

Ar4 HaMrz qecKn e xapalcrepr{cTHKn

E qzcJrelrHoM lrccJre,4oBiurafi MaTeMaTrrRo_
cIIqTeM BO3MOX(HOCTCMII coBpeMerlrlbrx KoMIErcTeIloB Ir

r4ccneIoBalrut MaTeMaTldqecxux u MexaHaqecrclx uoaenefr

ocIroBHbIX 3aKoHoB Teoperuqecrofi ueraru,rKu npu elrnrr
)KLIX 3a.Ilaq.

aIrfopHTMOB rfccJreAoBalHHq paBHOBec[I I H ABIDKeIII.If,

Bo3Mo)KHocreEconpeuenHsrxKoMnbruTepoBu 
opMarlu_

r:&rqecKoM E qffcjreHH0M I4CCneAoBaHI4_g MaTeM KO_



Hanuxauu nuc
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Mero/{anrn artaJn.rrla

Kpnrepur
ycTaHoBOK }l arp€raToB.

Onrrrou paboru Lr

pecypcoB, 6as.qauHrtx n
WAP.B O BbICOKOTEX

4.1. Pacnpedaneuue
HOA

o6opynonanar

n s-eJqacax no euda.u aydamopuofr u ca.Mocmosmerb_

apryl{em EpoBaHHO.o r3JroxeH}r.f; co6ctseunofr TOqKH 3peurrr.
)I.o :luirrrt43i:l Jror-r.lrti pinnr4qHoro poAa paccyx(AeHafi -

MOB B STATAKe, Kr,rr{eMaTrrKe u MH
ocrroBHbx [apaMgrpoB, BJrr{.,rK)rr{ax Ha ycrofi.ruuyro pa6my

ucnorlgoBanns HafrHo_TexHr{qecrofi xu$operaqru, fnturnet_
OroB, SJIOKTpOH x(yprHaJroB r{ rraTgHTC
rnT\rup.v^F

4.

4.2. Pacnpelaneuue eudoa
,tw.

4.3. Tantamuqecxufi rutaH no dan yv ofi lenmetthHocmu

noH$nu* a gKct4u*tH CrflamuKu-
. Sneuesru nemoprofi anre6pu. Ocxourure noar_
rx. Axcnourr crartKn. Crrsn r,I HX DeaKrr{r}

Lr{.fl crrm,r Ha ocb r{ Ha rrJrocKocrr,. feouerpgqecrr,rfi
cJroxeHftrr can. paenosecne crtgreMbr cxoAqurlxc,

crarrhr. llpuBererrue rurocxoft cl{creMrl
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Canrosrosrqfl snar pa6ora

Tema n nru CpC

pa6oma)- Cxo4rulaxcr n rrnocKa:r

p a6 o ma) - IIpo c-rpancrBeuu:rfi cr.rcre_

pa6o .racuanpocruxl$ilif

ro,o.). 4e;ict=ne rpffiE-fre_-

npo-
TEJIA

Ilpotr'trrarrcrBeHHot c[creMbr c]rJr

oAEteHrrt KoopAr4xar rIeHTpoB Tf,tKecrr. I{errrpu ra-
o,qHolloAHsrx Ten.

Knneuarnrca
i.muo Qtuecxaapa1oma).OupeAenenqecropocrzn
IrpH Ko HHarHoM cuoco6e ga4aHufr ABHXeHr4r.rorrKn.

HopMa[bHoe ycKopeHue roqKn. Hero,lopue qacrHHe cry_

bHoe
TDKEHI{f,.

ror{eK fiJrocxofi Quryprr. Teopenaa o upoeKu cKopo_

pa6o ma) KNnevauxa rurocxoro
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Bco HEe
KOMIIETEHTIIOCTHOTO

aKTnaHbrx u anlTepa
BBrx n poneBhrx r{r?, pa36op
qetaunr c BHeayrnTopnofi
HaBbrKoB oSyuarouquxcr. B
npenoAaBaTeJrbcKlrM cocTa
HeparrbH Aapelcropou OA
eKTHbrx oTAenoB z 6ropo

Anr Aocfllxenuq qenefi [perroAaBaHrrr .ulcr[rrrJmHbr peaJrr43yrcTct cne_Ayrorrlne cpeAcrBa, cnoco6rr opn'arrlBaqr4oHHhre MepolprrflTHjt:
- Hsyverr.re MaTepr{arra Ar4crlErur}rHbr Ha neKr{vsx c [cEoJrL3OBaH_preMKoMnbroreprrbrx nonorprfi;

- Cauo -reirbHoe fl
nuela Internet-pecwcoB, uH

TeopeTrfl{ecKofo MaTep.?rafia AncuHI].JiH}lbr c t4crronb3oBa_
pa:pa6oror, cuequanuuofiyve6noft u ua5rwroft

Oa3, Mel.oAaqecKlcx

- 3ar.pennenue MaTepnaJla npu BbruorHeHrr.fl npo6neruno-opr{eHTr4poBaHrrErx,

Anx lo xeHu;r
T,BopqecKrrx 3aA fi n pa6ouefi Terpalrn.

rrparffnqecKvx saHrrrcfi.
oopit:loBaTeJrbrrbD(

Merol npo6-uerraHoro

O6yrenne Ha ocHoBe
Onep amulas ca

7. O4eaouruwe cpedcmca
mecmaquu no umourJtt

Oqesra ycfteuaeMocrr4
I.MtawsugyaJrBnErx

upaIffI4rIeCKID( 3AHJnvIfrx _

pa6ora(cauocro_r'r axpaloracry4enron)

merglr4ezo KoHmponn ycnenaeJtlocma, npo.Drearq,movuofi am_w duc4unnuaw u yve6no_memodurt""*i" ofuecneqeHue csrt o_

Kporv{e yKAnaHrrbrx B Ta6Jx{qe:

i 6omw cmydeumoe

AisH'rots ocyuecTBffle.fc.fl Ilo p$ynbTaTaM:
ft (pacyerno-rpa$ruecxne pa6o ), BbrnoJrrrf,eMhrx HaI ronrponr. I{enr pa6or: [poBepxa yuenufi rr HaBETKoR

B0 BpeMrr c\aqa 3aqera rro pa3AenaM <<crarrara> a HeMa_
rsmnra orureraM, coAepx aulMTeoperlrqecKr{e Bonpocbr w pac_

'opHhrx pa6ol u ureHlrfl nercqafi rp enrrercs pfrg

lr npoBepr(I{ peureHHf, 3aAarr Bo BpeMS CRa",w SK3aMeHa rro
:au ra <<,{ruralrrra>>. SxgaueH flpoBoA}Irc.s rro sK3aMeHarIEOH_

caMocToflTenbHoro peueHr{f, 3aAaq- Teryuzfi KonrpoJrb Moxer ocytrIecrB;U{Tbc,II]TeM perueHrrr TecToBLrx 3a.tra

2, BrrnolseHre pa6oru fio pa3Aenau <<Crarrmo> a <<Knnerr KD)3. flyrela ycTHoro
'firna>r. 3aqer [poBoAr{Tc, tro
veruo-rpa$uqecrlre 3aAarru.

4. Ilyreu ycruot-o
pa3AeJraM <<Craruna>> <<K

HUM 6uneraM, coAep)Karrlr{M

u Em ep aKm ua HHe o 6p az o e am an o _

HWe mqHOIO?uu
Ronuvecmeo

4ACOA

7.1. urtepb, KoumponbH AOTEpOCOGi

Bo[pocbr u pacuerno _rpa$uuecr *re 3znaqa

t4



L Axcnou;r crarr.rxr4.
2. CxoAnulaccq

uefi c.* ctrcreMbr eI{.JI.

3, AsarNrnqecxoe
uapiuneJrbHhrx cEtr.

4. Moueu cwrrr oru
5. IlpoerqHr

4eficrnyrorqefi cu.nu.
6. Cr.rsreva
7. Teopeuao6
8. Teopenaa o repeHoce
9- Teopeua o cnoxennlr
10. flprnae4eHue cr4Jrbr K
I l {acrnue cryqar n

B,ecwfl uponseonr,Hoil c
12. Pac'rer Sepr*r:

(Prarrepa).

I 4. (enrp naparnenbHlrx
15.Ilenrp rsxecrrt
16. Mero4u Haxo)Kreun,

1. EcrecrBeHHrrfi cnocob
TOIiKII,

2. Kooplrrarnufi
HI,IJI TOqKIC,

3. Bermp cnoco6
TOqKH.

qecxoft

13.

4.
5.

6.

HTIf.

7.

Paenonaepnoe z
flocrynarelrHoe AB
Bparrlenre rBepgoro

Onpe4eleHue ri,t:aeian
cKopocTr4 r,r ycKopeHlig TOrrKn.

8. Paeronaepnoe u
9. EcrecrsegHrrfi cuoco6

TOqKI{.

10. Cnoxnoe ABr{?KeHae
I l. KopnonilcoBo
12. flnocxonap eJrbuoe

crefi n ycxopeunfi ToqeK rena).
13. Teoper,ra2 (o rpoexqlln
14. MrHoneanrrfi qerqp

cKopoc
I 5. @opuynrr cJroxeHrur ll ycxopernd B rrrrocKoM mpDnerrwrrera.

l5

K 3g.ramy:

ParAe.n (CTATIIKA)

n peaKrlrdr{ csssefi.
cn'n' feorurvrpprqecKog cnoxe'r{e. vcroeae paBHoBecafi cxoafl-

cxcreMhr cxo.4f,ulrrxc, cxt. TeopeMa o paBHoBe{Hr,t x He_

TOr{KIt 14 ogvt.
carrbr Ha ocr. Teopenaa BapznroHa o MoMeHTe paBrro_

c,al. flapa cwirw ee csoficrBa.
':TI4 ABYX IIAP CI{JI, PACIONOXCI{HbD( B O4rOfi IIJIOCKOCTE.
cr{n B fiap enbH)']O [nocKOCTb.

:lj y. C:roNenne rap6r crrn.
o .upr4BeAeHilyr cBtt K rleHTpy-

AeHnt cl{n K npocreffruemy nury. ycaoer.rr r{ )rpaBn""rn, pi"o_
cv-tl.

o $eprr're; ycnoBFre crarr{qecKofi aeonpe4e-ur.rMocrr{ u reoMerrpr{_
; nl]eAIloc Kr pacqera $ep*; rop{Aor{ pacrrera deou- 

)

) r'eJra. Koopgtuarhr rIeHTpa rffr(ecrlt o.quopo.trHhrx ren.
rrTpa TflXecTr,r-

IfanAsr (ffI{HE TUKA})

.ryr,orceurur rorrKu. Oupe4eaerure cKolncrr4 lr ycxopeHu,

34rtanr,rr ,{B}r}(euxrr roqrn. Onpe4enenue cropocru rf ycKope_

Eq .qB enrrr roqKx. Onpe4eneHne cKopocrlr n ycKopeHufi

ABrD(eHrre Toqru,r.
rena. Onpe4eJIeHIre, TeopeMa, oreAcrBne.

a rBoKpyr Herro,4BlDKrrofi ocr,r. onpe4enernae. 3a4anre .rIBrDKe_

H r/fJroBbrx cropocrefi. Bemopuue (popuynu oflpeAeneHrrr

BpanleHre Tena.
IIt ABr,DKeHrrt rorlKr,r. Onpe4enenrae cKopocrr4 H ycKopeHrDr

:u. Teopeuru o cno)KeHrru cropoctefi a ycxopennfi.
. flpaauno Xyroncxoro,

r{e rena. Oripe4ele e. Teoper*la 1 (onpe4eueH}re cropo_

). Teoperraa 3 (IIIarr). CneAcreur.
9acrnrre cnqnr orlpeAeneHrdrr MrrroBenHoro qenq)a



16. Mruoeeunufr qenrp
Horo rleHrpa ycropegr4fi .

17. Ilepegaroquhre

l. Axcnour,r crarHKH.
2. Cxovntqatcx c

ueficq cr{creMu cr4n.
3- AHarrlrra.recxoe

napuIJIeJIbHbIX cI,rJI.

4- MoueHrrr culrr
5. flpoerrgla

4efi creyrorqeii crn-nu.
6. CucrevaraparrJren
7. Teopeiraa o6 sxru
8. TeopeuaouepeHoce
9. Teopeua o cno)KeHr4lr
10- flpane4eur{e caJrhr K
1 l. rlacrHsre cn1'.raa n

Beclra rrpou3BoJrbHofr ca
12. Pac.reT @epu: rrolflTr4e

qecrofi Hen3MeHf,eMocrn
13. Meroarr pacrrera

(Pnrrepa).

15. L{eurp r ecru
16. Merols nax eur{rr

L EcrecrseHgrrfi cnocoG
To.IKli.

2. Koop4ararnrrfi cnoco6
HA' TOIIKH.

3. tserropmrfi cnoco6
TOqKIT.

4.
5.

6.
HIIfl,.

7. Onpe4enenne tu:aeit
cKopocTr.r 14 ycr(opeHxr Toqxl{.

8. Paanouepnoe a
9. Ecrecrneunnfi cnoco6

TOqKI'.

I 0. Cloxnoe .{BrDKeHr.re
1 1. KopaonucoBo yc
i 2. llnocronaparurenbuoe

PannouepHoe u
llo [aTeJtbHoe
Bpaulenue rBepAoro

ropenai. tla bre onryail onpeAeJleHr,If, lroJroxerru, Mr.HoBeH_

. Cxevri upocreiruux [epeAaroqnbrx 3BeH6eB MexaHr43MoB.

K 9KlaMeny:
ParAe.ir (CTATIIKA>

H peaKrrr.rn csraefi.
cr'rn' leouerp,nqecKoe crolr(eHr{e. ycnonue patsHoBec'r cxcrfl-
prg cncTeMlr cxoA.fluruxc, cru. Teopeua o paBHoBscrrr4.rp€x He_

TOTIKIT H OCI,I.

rqefi cnrrrr Ha acn. Teopeua Bapnnroua o MoMeHTe paBuo_

- flapa cnrr pr ee cnoficrsa.
Jrn AByx rap cvrrr, pacfiono;i(eHHhrx B OAnofi uoc(oc.Tr{-
cnJr B napanJrenbHyrc nnocKooTb.
lTo
- O 

y. CloxeHuelapbrczn.
o IIpIIBeIeHI{I{ CIdI K rreFfrttv

TI

o $epr"re; ycnoBne crirTzqecKofi Heorpe4eJrriMocr' r,r reoMerpr,r-

:#,:11"^:lT_." 
pacqsra Oeprr; roprAorc nacqera o"p*r. 

I

;;;; ffi;; ceqe'un

reea. Koop4xnar6r r{eHTpa T{xecru oAHopoArrhrx rex-
Trpa TflKecTr{.

ParAes (KIIHEMATtrIKA)

wt rqux<emar ror{Ku. Onpegenense cxopocrn n ycxopenu;r

AB eulrr rorrKn. Onpe4eneHue cKopocTa r,r ycKope_

ABr{x(er}rr rosrl,r. Onpegenerrue crop(rcru r{ ycxopeHr{,

MICHHOC TtsI{)K E TOITKH.
He Tera. Onpegeleufie, TeopeMa, clre1cTBvre.

norpyr HerroAB nofi ocs. OnpegeaeHrae. 3a4auue ABr{xe_

l,r yrnoBrrx cropomefi. Bercopnrre Qopnaynu ADr onpeAeneHru{

HOe BparrleHHe TeJra.
rrut IBHXeHrlul TorrKlt. onpe4enenrae cKopocTl{ It ycKopeHl#t

)Keulle rena. Onpe4enenne. Teopervra I (onpeaeleHr4e cKopo_

I6

). Teoperrla 3 (rua-rrr). CneAcrnna.



14. Mnrosessnfi
cxopocrefi.

i 5. @opuylEr croxeur{rr
16. Mraosennufi rIeHTp

Horo rIeHTp a ycro,peuwfr .

I 7- flepe4aroqrrbre Mex

1. lnwauutcarorrKfi rl
cl4qreMhr orclrera. 3aroxrr

2. Konrrqec'rso
ueur), Kt,rHerrqecKa, gHep
cKofo MO-MeHTa rrpr4

3. {eHrp ntacc. K€rruro
14 KrtHerl4rlecxofr snepruu
pennxe cr{lrbr. Mouenr c}rJrhr.

4. Ocrronnrre TeopeMbr
H eHHr4 KOJIT4 qecTBa ABIi)KeHH,I
clrcTeMbr MaTepnanEH

5. floreruueaabubre.
crr cv"n. florenquanbua.f, 3
sHePrnu.

6. Teopencr.ryrHaMHKH B
BEr cr,rJTEr r,rrepqfir.r. 3aAaca
ABHxeHHe Tor{KH. ldnx;ronu ra

7. flpurueueui.re 3aKoHoB
u{epcKoro. (Doprrayna l{romr

8. .4naxerule
poBanrre ypaauenui.i
IICHHIIJI 3ABHCI{MOCTb

9. O6rqr,re ceoftcrna

[epenerax. 3nnnnc fouasa.
Mr.rqecxoro annapara (ue6ec

12. lunauw(a rBepAoro
x(eHHr,r TBep.4Oro TeJra oKoJIO H

13. feorrlerpnr *racc- Mona
14. flpeo6pasoe e
15. flpeodpilloBarrre

renca-lllrefruepa.
16. {xaauuqecKue )paB
I 7. fleprue prrrrer-paJrrr.

0
19. MorvreHr cr{n, noAAeptKH

ro rBep.qofo re.ira.,.{auxenne
IIepeMeHHhrx-

cropocrefr. r{asrHrre cnyqan onpeAeJreHr{fl oBengoro r{enTpa

t. 14 IrJro
i4. qata

Hfl MN{OBCH-

. Cx npocrefimra [epeAarormhD( sBer{beB Mexanr,r3MoB

hI Marepu'nlHrrx roqeK- tr{nepquansrrbre lr Heznepqnarrbnbre

{ uwyatc), MoMeHT KoJ*qecrBa ABr,D(eHrc.{ (rrrerrvecxld nao_

floJIrOCa.

cugteMa' ee uprtMeHe*ple Mfl loAcrrera r{LlHerfi.,ecKoro MoMer{Ta
aJrbnbx Toser (reopenau Keirura). BnemHrnell ;_

HaMr4Kpr IIrrI crrcreMrr MarepnarrEuED( ToqeK. Teoperrnr o6 asMe_

T]:.T:::: MoMeHra, KaHeruqecxofi eneprau.iurr rorrKr.r H

KonrlqecKlre, ccurlaruBrriJe c[JrrJ. Kpurepld noreHlfu:ulBHo_'ux. KoncepBarr{Bthre crrcreMlr, ru*o"io*parreuurr nonuofi

ernrepqxiubHrrx cr{creMax mcqera. flepenocHhre lr KopnoJtrrc(Fqn:'ncxoro--3HeeBa. Bnnrwwe 
"pu*r*"" 3eulr *u 

"*o6omo"

. 3aronrr cuxparrenr,rfi.

oHrr. Masruur (Dyro.

uofi sueprur{ or paAr{yca),
rr.rs. 3aro n n Kerurepa. I4rrrerpa;r Jlaruaca.
H )paBrreHue Bune.

Kr{e ceqeun I. 3a4ava Mrrorfix ren. .flonrrrle o Koc qecKHX
rrr gefi crer.ra. fparuraqnonnrrfi pa3Bopor rpaerropan Koc_rela) naauerofr.

LuaMuKa K cucreMaM nepeMeHtroro cocTaBa- Vpaau e Me_t'o. MuorogrylelilIarhie pa*err,I. Asporocrralrqec^He c'crerrlrrll roltKlr B rlerrrpiulbuoM noJre. 3arconri
B KBa.4paTypax, crwafi aHannrprqecxofi
tI.u'nri auAnr,,r

R.nue,rraqecK€ur 3Heprn r H KnHer[qecrcafi uonaenr [pr{ ABn_4urxnofi Toqru.

aflepr{}M [pr4 rro'opore ocer4; -fnaBr{hre ocr4 ur{ep,InH.

3)filepa. Cnyvaii Ofinepa.
IJjIrAI0,dilI{ecKr,r cnMMeTpuqHoro TBepIOro TeJra B Cn)trIaerrpnori npetleccuu B cn)^rae 3finepa-

.flyanco. tr{urepnperaqus MaK _Kajr.,r
{ peryn{pFyro upeqeccfiro AHHaMT{qecKr,r cHMMerpnqHO_
TeJra c AlrrritMr{qecroii cm,ruerpuefi s na6nroAaeugx
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HHKe. ilperleccHfl 3eMHofi

Szxauz.s csqsefi.
Te3a EAganBHrx cessefi. f

Hefi cno6o4u.

aH.

26. Csoia a ypaeHerizfi
.recrofi gHepri4r{.

2T.Ilorurue repBoro n
3Hepn{r4 14 ee rrpHlro}r(eHn .

28. O6o6ureHHHfi
Thr r{ q

29.

3 7 . Y paenenw n Jlarpanxa
ulea-IlbHhrMr.{ cBt3tMI,t.

32.Ilpeo6putosalur II

7.2 lfpwnepw mecmoe

L
2.
a
J.

4.

5.

3. rlro Ha3brBaercfl cBfl3b

4.!ne rtapbr, Jrexalrlf,e B IIJIOCKOCTtr, l]f olltHo 3aluerrf,:rb:

20. Cnyuail JI aHxa-

22.florlsryre o c4rvae K

cona. Bun eEEaf, peFy"urrpHar npeqeccrm, y,crofruanocrr

rupoc*otroB' flpanaeneur'e rr{poc*orr'B B'gpo*'cilu.Iecxofi ex-

roldHBle cI{CTeMbr.
24. KonszrlipaquoHHoe

'r uuupi*I'e ronoHoMHO.[ cacre,v-ei c KOHeqHbIM rrl,rcroM C-fene_cprcreMbr. o6odrqeHHbre KoopAuHaru. O6o6rq""""r" 
";;;. 

--
25. Vpauuenux Jlarpauxia ;;";#,;;;;"_

arllaHxca: KoBapr{aurnocrb, pa3pe[rrrMocrr. Crpyxrypa KraHerH_

a Ar4qaMfir{ecrofi cncre . Teoperraa o6 usrvreHegnra noanori
f BaTIltBHbIe CXCT9MBI.

grirepfr{H (ranrerpzur .gro6x_ilemeee). I-lnxrrr,rqecKae KoopAHHa_

rrbre cntrBr" O6o6ulennupi norenqaan.
c lorroJrHr,rrejrbnrrMH cBr3sMH, O6rqee )paBHeHHe rnHaMr.rKHMFroxiuTeJT{ilrr{. ypaeuennx }Iarpanx<a l_lo po4a Anfl cncreM c

Ypanneuzr Payca.

l. lKecrrar:agenrca ( peamqnft crnsn)?

L
2"

3.

4.

5.

2. Hanpae.irenne peaxqufi cesrefi?

cBt3rl
CB93H

yel ylo-n 300
Ha[paBneH]rro Beca Tera

1.

2.

3.

4.

5.

HOe ABHX(eHrre

.qBr.DKeHlre Tena
qeHue deuarceaun mefla

no4efrcrnue Tena
HI{E TEJIA
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psgvhutt cyilnte

HbrM cyr\{Me MOMeIIToB

S.Mouerrou c ht

6. tlro Ha3brBaerct

HCIIb3' 3AMEHI'Tb

HgI [paBUJIbHoro oTBeTa

Tos (qerrpalHillhrBaerc{:

cylr{rua cxoArnlrD(cr cr4n

BCEX I}{ HTOB

IIpaBHnBHOro oTB

cnssr?

c xomopofi cesco dert E)em Ha meJEo
HC1IIH,g' C}IJIA

cMItbl

CVIJI

HOCTb car, He [pI{JIO)KeHHbIx K TeJTV

,Fn

t dsaawx deyx nap
Tpe rapaMH, Jrex(arrlrrMH e rofi xe rurocKOCTH, C MOMeHTOM, paB_ilblx AByx rap

ouerJm, qucilefiHo paenwrt npouzeedeaun mody-ux cat.Erl fla
ee paccmoflHue om yKasauuort moqKu do nunuu deficztau*

peaK

L
2.

3.

4.

5.

7. Cnnq np HHafl

,rnozo melo, u nape
omHocumentao nocofr npunO)rceEu,fl

)Ke cHne
cplJl

Hynro

8. Cacreuof, eir.l u

l.
2.

3.

4.

5.

rcarcofi -nrr6o rorrne rBep,qoro reJra, tKBtrBaJrerrrna :

ilce cure, npw.oxrceHaofr e nru6ofi dpyzod moqKe
m xomopofr paset rtJorueHmy daauoi culw

2.
aJ.

4.

9. flapofr crrJr Hatbr

l.
2.

J.

4.

man
OECKOHETIHEIX CWI

criurbr Ha[paBJreHr{Ere rreptreHlr{Kyn pHo
cli{Jrbr pa3H6rx nanpaueuxfi

BOIIOJIO;il(HbIE CU

cwr},r HarrpaBJrgHHhre B OAHy cTopoHy
cund naparlnenbHue, pa&Hue no .nodynn, Hunpas-
Ee cmopoHu
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14.

10. Be puoe

3

4

5

ll.Ec.rru F =lH, <(F
l-

2.

3.

4.

J.

12. Teopema Bapnuron
cxoAsrqExcfl crrJr

cameJrbHo mozo rrce

13. 3aror ABurxenrlrr r

3a4avn, B Koropbrx
yc.ironxfr paBnoBectrfl
TeJIy, Ha3blBar0Tcs:

1.

2.
nJ.

4.

paBHOBec naprr cu.ir?

'rfrk : o

I]*-" = o

Z"fr, =o
'rfrt =o

Z"^r:o

_l'r ) = 300 $ry panHa

.F,= sin3Oo

F ,= tg30o

F == ctg3\o

F == cos60o
Ft =cos3Oo

npoemqufl CuJrbr na ocr x?

MoMeHT pannoAefr crnyroqefr nlocrcoft cucreubr
no lro6oro rIeHTpa paBeH:

CI4JIbI

Me cxoltrlql,{xcfl cLrr
Jrro

cJrJaJne Jnarcewmoa cnozheJaax cuJt omHO-

'o TeIa npn [ocTyilaTq]tBHOM ABUlt(eHUu:

xn = x(t)

YA: y(t)
zo = z(t)

n = x(t)

ru =QG)

a'= z(t)

= x.q(t)

= l,qG)

= zn{t)

: xo(t)
: y/t)

ecKrro eAgrrfiItrbrMlr.
Heoilpe{enHMr,rMa

'TECIflI HC BO3MO}fiH6IM'I

o rletr3BecrHblx He 6onr,ure qncira He3aBtrcnMbrx
n 4annofi crrcreMbr cnJr, trpflnormenrrbrx K TBepAoMy

3.

l.
.|
L,

3.

4. rrpaBHJrbrrofo oTBera
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15. Eyner rru TeJro Ha
crfJr, rrpHJrO,KeHH

IOrr{Ee 3EATIeHLIfi:

16. @epuofi H

17. rog ce.rennfi (

18. Cn.na rpenrra npr

19. Ec"nu oAuopoAuoe
HaXOAHTCq:

20. B op yr.iroBofi

tnrbcfl B paBrroBecilE, ec.En Ea Hefl) AeficrByror rplr trapbrn ognofi rrJtocrocrtr, rr MoMe rL:6ffi Hm; Mz4i au u nts 
rap rMeror crreAy-

mano 6ydem a
TeJro Ee 6yler

2

3

4

. TeJro 6yle. rBmarbc,
lelo 6yrter Bpauarbcfl

cTKafl r(oncTpyr(qrrs H3 :
Hux cmepwuefi, eoedaaeunbrx Ha Konuax

noABeItreHHEI)( Ten

Pnrrepa) ffctroJrb3yxrr AJrfl :
onpeAeneHrir cyMMbr MoMeHT0B
orIIleAeJIeHr.Ifl HanpaBJrenr{, Aeftcrnux cnn
onpeIeJreHraJr ycropenufi

6?rceH[|rr TBepAhtx reJr 3ABUCTfT oT:
nosepxxocrefi

AaBneljfic.

ABUXeHI{t
'soficme noaepxHocmert, cunw daoneaun, cKopocmu

smoii rum cmu
ylaJreHrrr,r 20 cna. oT rurocKosru

yrJroM 30 tpul.o ocu cuMMsrpuu
[paBl,rJr.bHof0 (}TB eTa

I.
2.
3.

4.

L
2.
J.

4.

:4Q-
dt

- ,]t
de;

=-_K
dz
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CAD).- 
nPorPaMMHoe

Kypc "T
ilrrcqnwruu npo Sec craoHal
nocneAyrorrlHx O u

B xypce Teoperfi
MarHKy Ir Ar.rHaMr{KV.

ToBKy.

pa. Heo6xoInMo yM

rlporr3BeAeHut AtByx
Mr{Ke - azS$epeuqupon

oIlAr4HaT Ha rulocKo 14 B
oceff n r(aK BhrpaxaroTcfl.cocra

[Sa uzyuonwr. Ku
tPliurqun onHoro
MI,I O ECTECTBEHHOM

p*ru {prlB 2-ra
fu a uzytewnfl KurreMarr{Kr{

nenNx l-ro noprgr(a c
IlrranlHbre ypannenrEr 2_ro
IMCHTAMII.

H kr3yqeHl{n
AO_ro It3Iar.aeMO-fO TaM
yrIItTb)).

I4zytars Marepr{:LJr
r..l'st) unu no rnarau (

CHavzuIa cne4 11porl
Bafrcb Ha TOM, rITO noKa3aIIOCS

pa-:o6parrc.r B ToM, qro 6r,rno
SopnayazpoBKr{ coorBercrB
B yqeoHaKe Kypcr{BoM r{nn
KDKAOe CJIOBO U OqeHb noJIe3HO
TAX,

O4uaro He c-rreAyer

)'Merb fl 3Jtoxlrl b pe3yn-bTaT

Heo6xo.qHuo rarxe ro
uvt) upaso6panca B r{x AeraJrrx

{orasarenrcrBa HaAo
froHrB I4AoIO AOKa3aTeJrbgTBa:
He npHHeceT.

clrcreMbr aBToMaTr{3r{poBauHoro 
EpoeKTr.rpoBaHrd, iAuto-

no opzaHussquu usJttte4u* duc4unnuaw:
lQ MemoduqecKue

,(na nryreHr{r K)pca

Bo ncex pa3.{enax K

Ha4o rarcxe yu c

Ns $ya4aueH.tarrEHbrx
ocnosofr v3;vq|e]fl]afl,KypcoB HnxelrepHoro npoQ

MexaHrrKH CTyIeHTEr lc3yqaroT Tprr ee pasAera: cTaTr{r(y, KAHe_

OAI{MO I{MET6 COOTBETITBYIOtrIYIO MATEI\fATIIqECKYIO TIOATO-

HaqaHa.s co cTaTHKrl, oKO rfcnoxrcyeTc.r Belffopnas aife6_

lc'vnvru rFEyr''JrbtHKa HJII4 MHOI'OyroJIrnura) aHZU[traqecKAue ocu) cWMy Ber(ropoB, B6rqr{cn Tb cr
SHarE cRotsmno ^Tr'* E-^_____ - 

(aJItpHOe lr BeKTOpHOe

ilT:* csorcrna srnx Epor{3neaenmfi 
" 
;;;;;;;;#;::

paHcTBe, 3HaTb, rrro laKoe eAr4ulrqubre BerTophr (oprrr) arurx
u,re BeKropa no KOOp,ryrsaTHbrM ocrM c rroMorq rc opTOB.

:T._'":i.:1,*-::-T:*tuAHoyMsrLa'Soepeuq;po;r, cifpor.rrb rpaomz "I* oyoqufr, 6r*s.;;;;;;;ffi;:
T..: j,nrnu"r-T^"-y1_r"Tupawryaerpr4Br,r3nBr,3rrarbocrroBhrreo_

L(Ko, rzsylaeuofi B a*alr.rwre ofi 
"*r"rp_n-

JrK, a TaKxe yMeT6 r.rHTer.pHpo
I n tIInIrtrr f,f r:^rcqLrMHCf, nepeMeHHbrMtr v,

(oAnopo.qHrre H HeoAHopo4usre) c

{eugyercr rro reMaru (nyHrrau npaBoA[Moii sbrrxe npolpaM_
) y'ue6nzra.
rtr B€cb Marepaiur reuu (naparpa$a), oco6euHo He 3aAep)K.r_
coBceM noHtTH6rI{: qacTo 3TO CTaHOBpmcs IIo bIM I{3 ffo_rr K t{ecTaM" B6BBaB M 3aTpyAHerills w BFEMaTejrErro

. Oco6oe BI{r{MaH}re [pr4 rroBToprroM rrreHr4 t4 olaarure sa

LX, KaK [paBAJIO, CyqecTBeHHO
, rroseMy AaHHoe nonor(eHrde cQopuyaupoBarro HMeHHo

cq 3aygr4nlTr $opr*rylupoBKrr; BaxHO nonsrb HX CMbrcjr r4cJloBaMlr.

xoA Bcex AoKa3arenEcrn (n Mexanrrr(e onu o6rrqno EecJrox_

BOCIIpOH3BOALITb cutMogforTeJlbHo, IITO HeTpyAHO cAeJIaTS,
lcjfl qpoc'To </cayqr4BAT,rD)) He cneAygr, Hr4KaKOfi nonrsH gro
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3arcsqsr H3yqei{He
3aDrrAhrBafl n yre6nxr.

H H3yqeHiln K

mer{Hf, 3a4aq. ,{la sroro.

BAIeLbHo BCe flepetrr4cneHH
Kononr(y (uoneJr. 3ar.eu uo

a raxxe Ho ipoplrynr,r
MareMa ecxa. B p$ynB
rrpoBepKtr, xoropufr uo o

oMe TOIO, oTBe
HIre). ecTb BO3M ocTb rro
npaBHnr'HOCTln CBO€TO OTBgra
MOX(HO I{OBKTb, BecE -r[}r
rIeI{ Becb Mal.ep.Ha"q, TO Il
crByrofl{a-u ar{iri{ayve6nr,r t.

Pa6oqan y.re6xaa
COOTBETCTBI.II C

crarrAapra BO u

tr'Ig Hrte Nncrlnnxnl

Bi-rtrar"rs r()KJttr{eFo
pacuerno-rpa$r.rec
caMocrorreJrr,Hoii pa6oru.

Py6exnsrfi,KonTpo.nb -
rosbrfi KoHlpo.lrl

padora r raqiir.

4 adacqaruzunw

KHe 3aHflrrr ll*rrraiino If.C.
IOTOTHTICCKHX TIPOECCCOB X NPOTffiBOICTB}

i\'rbi' rro'rre3'. cocTaBurb rcpa'rufi KoHCteKr, rto B*3MOIKHOCT.U He

ocoooe BHr{MaHne cneAysr yAeJrilTb npuo6per.eHnrc HaBblKots pe_
J IIIB Marepran ganHofr TeMrr. naao cH a odsgarelrro na?o-6patscx B perrreHr,rrx

oco6oe BriHBraHHe Ha
CatuI{)CTOfl TeIBrt0 HeCKOJTbKO

A.A. E6noucK0m s rrocre
3aronqnr lr:f{enae

cbi rrporpaMMbt Kxlca no
crcoJlbKy Bce

nepeqH0neHbr llocraTorrHo
rrpnBoAJrrcf,. Oqnaro oqenb
o'rAerrbHofi re4la4ra) cj u o6pa:onr-

Haqaa nn HHe

ecKne yria3aHr4q rro }{X p€rireHr{

B [porpaMMe Boftpochr grofi r'erra-u, .L-TaBXB CnpurBa rrr]rDoKvr..,

.no.rlb3oaaTb u npfi rroArgroBKe K lK3a[reHv-
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