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TEGIfl PA:IIEFIIGtr{ qfiIf{EOIOO( EIIIffiH. I.

D.ll. I$rraron

06uraro r ?eo[:rr pasrefnoc"r o6paqgmca B cBrar c rorcro yrr-
Jiltap{utr{ qe&mr, rorol[e eao.{6!ci r-rpe6onaroo ep{Hoo6pa,arfi B rs-
repeHrr pasJ[rtru @xtrecm BetnruHr r npaB[J[Hor.y HaIIrcaHrE ldx
rrr rmo( lpaanenrf, x noryrrerlo rs Hrx npaBrrbru pesyaatatoa. 0g-
Haro rpn AocraroEro EAl,narBor sHarorclDe c teoPxen pa3repHocrr
BOSHTKAe? pa,q nprHt[rllraruu BorrlxrcoB: .

- rarcoBa {rrsrqecrat rt ra!€ralrqecrafr nptpolp pagreFtocrf,;

- BOAHltrag! [r noHf!ile pe3reptloeDn 13 carono or3ncecrono 3a-,
f,(xra rnr EHocrtci B teoprD rSErei

- qer otJtnEagtcs alaroH son n r rHon ff3rqecrofi Betl{turGl ot
c(rcrBe?crByDop0 ep{rcrrpr xsrepeHrfirx ttattoBa nppoAp nocaelpe0 (qer,
Hanproep, or.trrruetci a?arott g,rnmr "retp', xparurgl0ct a Ceape noA

llapcer, or qprlofiSl rsrepemrr gtrnto{ - retpa (r), iloA.qefl B Brpa-
rerqe 1= I0 f,r r rcBroBa rafioremqecrat nptpo,qA crrBora rr');

- raroB mrcr 'lpaandilr p&ereproc"ri rl Boor.o&ro JIn eFo Ao -
ragatetbcTBo;

- noqery, Hxqeno Ho SHer o rqlaflSre lono xrr rHono tBt€rltlti
a sHar Jrmb pesreprocrlr tel orcxqecro( Betrrocl, o" t(otoF4 B?o f,B-
JreHle seBrcr!, B Heroloplo( eJl]^lafi Boaro[lto no.ry/rt€mle roHrpemloro
BDrpaeHxr ,qrr aaEoHa, omlcrBlnl€no a?o tE e[o(e (rgeqctruf, nlrrep
Perer - Haxor.qpnre nelnol! torederrr, ralerEtntFcrono rartrilre l! =

= r.IVE na coo6parerun pasreprocm);
- .orrlyetcf, lr er6op t[rcra ocHoBtE e.ooml ?orbno eoo6pue -

rmmr ygo6craa rrr oro ruclo oEpeleriercr carotr npryo.qpf, il,Erce-
erono upa - gcef, co8oq[uosrbD rs8Gc!flu Farrecm saroHoa?

9no6u otaslmb Ha otr Eorpocu tl Jraflglbr naear HoEaf, cxrr6t-
pilt crpBa,erct sa nontrxa p8roploctrr neo6lo.orrc noglportr teo-

52



pI{D pasMepHocrr Ha npnHr+{ru{aJrbHo HoBbrx, 6onee ctponroc u nay6orox
ocHoBaHufi)C, Herenil Te noJryHHTyxrHBHbre coo6paneuR, Ha ftoropbD( oHa

cTpoxllcs B HacTofiqee BpeMfi.

B eroft crarbe MH nocrapaeucfr BsrnrHyrb Ha reopnn pasMepnocrlr

KaK Ha p&aAeJr apsltKl{, recHo cBf,saHHHfi c rloHfiTreM OeHoMeHoJIonHge -
cKoft c}lMxeTplil4 l| ocHoBaHHofi Ha Heft teopnefi ipsnuecrcnx cTpJn$yp
h-el.

Ho npemge qeM crpot{Tb oty reop}rr, nocrapaeucf, noHf,Tb o6ugno

crpyfirJpy OrsllKn B qenou H yBn,q,erb ro Mecro, I(oropoe eaHlMa€T r€o-
pt{s paaMe[[rocrr B e.e{Hof, Qrst{qecrofi Baprl{He Mnpa.

$I. Mecro reop[H par]MepHocrl,r B e.q{Hofi (P€t{qecxofi

ftapT}lHe mpa

Morno augaurb rpr JpoBHfi olucanrs grrnxpntrecrofi pea.nunoctn:

8) yposa8s cxrrerp}rtr - ucxoArrf, u caloll rnyooKl{Xl
6) ypoaenu yHlBepcaJIbHrD( o6qerptsnuectflx npxHrflnoB,

a) ;ponenr Hannfr.qfi)c (ne4oprultxroc) uoAeaefi.
B cooraerctBr{n c ort{r, BcD tprsxny ygo6no paccuarp[Batb KaI( co-

crof,qyn rs cnegtrrcqrrx rpex qacrefi (or.cxeuy):
QyH.qareHlarEHof, QlraffKtr (Qusnrn Ha ypoBH€ cfiru€rpm) i
r00p0,ru'{0cEo[ 0x3urtr (Quartu Ha JposE€ npnuqunoa);
Qlr3ufiu Be{ect8a (QMsreu Ea ypoBEe l{oAoJrofi).

.[g.qnu xparrlm xapanrepncrnty ort{x qacrefi.

0yn laM e H T aJI b H af, 0x 3 t{ K ar B ocHoBaHI{n ro-
Topofi neilaT ToJIbro pa3JllftlHlre tt{nH cl$rueTprl{t B cBoD oqepeAb, co-
cTor,rr r{3 AByx pasAe,loB:

A. ooEolroBo.[oruqecEofl OuatrKr (reopau (!uordsecEilx crpyttryp) rno-
aBonfiroqe[ troryqarE nopBuqHte o}t3uqecBx€ BatroBH, noHflTufl }l Boruqr-
HH, l{CXO.q.f, nS O6qe(rrsnqecroFo noHrT}ifr OeHoMeHoronlqecKoft cnMuet -
pr{r{;

B. cydclSuqranbHoA Qtr3lt$ltr 3aHldranqof,cf, Knacctr(prraql{efl .ru.rc-

KperHbD(.cocroruil{fi Matepm{ He ocHoBe rpynnoBofi r ra,m6ponotfiofi cnM-

uerpnfi.
TeoperrqecKar {}1 3rxa - 3ropmg.er(fi-

sl,tKr,l, B ocHoBaHllr Koroporo Jl€rat HecKoJIbKo yHnBepcaJtbHhD( (plslqe -
cErx rr p r{ H q t{ n o B! AonycraDq{x AocTarol&lo cTpon}m [aTeua -
ruqecEyD QoprynupoEf,J lloEfirr[ x reprxEoB QJEAereHra{5Eo[ Qrs!B]r.
f, Eef, ornocf,rca: 

..
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- SHSJII,ITI,|!I€CK8a M€XEHII(8r OCHOBHOe AEpeCIXqoC$oo COAeFAT{Xe

t(oTopofir Ha Ha[ BSnJriA! cocTot{T B yc'IaHoBJIeHrn KaHoHtlqecrofi ABoR-
CTBeHHOCTT iprsnuecrono Mrpa ((!sr(T cyqecTBoBaHxf, KarrcHr{qecKrl co-
flpfieHHbrx nepeireHHEx - [xnyJrbcoB pr l{ roop.qrHar qr );

- crart/rcmrqecxafl (pt3llfta, rJlaBHUlr coAeFaHx€v roTopor tBrIf,E[-
cs npxHr.prn paBHonpaBxs Bcex Toqeft Ha SHepPetrrlqecrofi noBep:Goctt{ B

6R-uepnon (rasoBor npocrpanorBe;

- Teopllfi FpaBrrar[fi, ycTaHaBnxBaDqafi cBagb neoxelprn (uepea

TeHsOp rprarsmr) n farepxl{ (uepes reHsop gHepriln-nxnynbce nJu qe-
pes rurorHocrb treccu) n BHficHf,uFr nronnencrplmq3m" npnpoAy rpaB[-
TaLU{OHHOFO flOJtf,;

- rarna6poaotuaR eaertpoArxannna, B orJlt[we op gunnpnqecKofi

anettpo.u1rHarrlrril MarcaerJa nosBorfDqaf BHscm{Tb ncrl{}tHyD "KouneH-
erp;,nqyo' np[poAy oneKTpouaPHl,lrHoFo nona r rer eaMbllr cAe,tarb eqe

o.uI{H ul,an Ha n]r[r cos.qaHl,ts eArHo[ (pt3t{qecKofi I€pTt{Hbl Ml'rpa;

- Teoplrr rcamr6po BOqHbIX flOrefi, .qonoJrHeHHaf, [Aeefi cnoHTaHHoFo

HapyrleHus currrorplx r ycrana Bfltrsanqaa eru[HJD rrrorflsnc]tpyoltyp u npu-
po.q,y nonefir ot8ercrBeHHblx sa eaertpocla6oe n cruIbHoe maltuo.qefi -
CTBH';

- KBAHTOBaS MeTaHr{Ka, OCHOBHOe gBpI,lCrl4qeCKOe CoAepiaHre Ko-

Topofi, Ha HaIr BgnJrf,A, cocrol,tr B coeAt4HeHrlt rnefi KaHoHrqecKofi gnotr-

clBeHHocrr{ OnsnqecKoro Ml{pa c BeporrHocrHofi t{HTepffperaqlefi BeKro-
pa cocrortrxa a 6ecroneqHoMepHou rnar6eproaoM flpocrpaHcrBe;

- KBaHTOBaf, Teop}tf, noJlf , ocHoBHoe coAe$aHl{e KoTopor cocrol,lT
B pacnpocrpaHeH[n RBaHToBoro Bap[aHTa EaHoH]rqecftofi .q,Bofi crBeHHocrx
Ha npoqeccH pofAeHxn H fiorJloqeH[f, tlacTilrl.

Qng r xa Beqecr Ba-cauHtr'6onbuoE palAen(ptsuttttt
ilxpoKo xcnonb3Jno{q}lfi Arf, onxcaHrs SMnr{pnqecxofi pearbHoct}r KaK nep-
Br,lr{HHe SaKOHhtrrroHf,Tt{f, H Ben}{r.[rHLr, BOgHHKSDUpre B parrK&( +yHAa,t{eH -
TarbHofi O,13}IKr, TaK t{ yHfiBepcaJlbHl{e aF{SrlqecK}Ie SaKoHHr yctaHoBneH-

HHe B pAilKax Tpa,A}lr+ronHoF TeopeTnqecKor .p|3l{ru x c]AecTBeHurru o6-
pasoM Aononuan4(o nx He(opMarbHhrMn, KoHKperHHrrtl ]t AocraroqHo Har-
nfi.Sruult rprsnuecmur M oAeJI fiult. Xapaxrepnofi oco6eHHocrbD(pl-
sl{Kr BeqecrBa fiBJtaeTcf, rcnoJlbSoBaH[e HecTpoFrx n HarnEAHEx lroAe -
nen n gkcreHcrBmrfi xaparrep l,tccJlqAoBal{rfir craBsl4,lx cBoer qe,IbD

odbf,cHeHxo rd npeAc8aaaHlte pa3ntrgHflx EoEl(petHHx flB,loHr[r ca ocHoB0

traBocrHHx QyEAau€BranBHblx BaBoHoa. ofisffra BoutocrEl oxBSlHBa€[
no.qaBJlrsorrlyl, qacTb Bcex na6moAEeuuot RBneHrfi rt oIIblrHbD( r[arnoa u

o6regrHaer n ce6e 6oatuoe qlcno paartlt{HbD( KoHKpgrHbD( (plsnqecKl{x
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teoplrft, TaKl{x Kaft Teop]rfi TBepAoro teJla, Teop]tfi @ppoMSrHeTHSMa,
Teoprf, cBepxnpoBoAr{MocTl{, Teopnf nonJmpoBo.rHxKoB, Teopilf, fApa,
teoplts aToMHHx cneKTpoB, aeTpoorsl{re l{ T.A.

BepHeuca r OenoueHoronrqecrofi (prsnne. K nefi ornocnrca Bce re
rptenvecrne noHatlra, BeJII{rtr{Hr,r I QyHAArreHTaJIbHUe rpsuuecue saxoHbr,
I(oropue oduwo BHoearcfi e rptsruecrlm reoplaD "pyftann" npocro Kan

HeqTO Carro cooofi pa3preDqeecf,, rax o6qensaecTmte l{ carrootreBl.qlue
arctrouct.("Jx rar, - FoBopfirrycrpoeH urplt) llr caror f,e AeJre nof,B-
JIeH[e a Prgrfte raroD( noHaTt{firKaft npocrpaHcrBo }{ BpeMf,, KaR penf, -
TlrBt,lcTcKaf, [HBapt{aHTHoctb, ftal( Macca I,l cr{Ia, Te[nepaTypa, SHTpo -
nuf,, oHepnr,rfi iBJlfierca cneAcrBneu (Aaleno ne rprBnaJIbHEr.) {arra
cJn4ecrBoBaHrf, B Mnpe Tar( Ha,3HBaeMoft @ -
HoBono Bn,qA cnMMerpm, nosBorfinqeft no,q,BecrH noA rnaBHoe 3.qaHile (il-
sl,rKr{ HqAerHHfi r{ crporo o6ocHosamGtfi (DyHAArrem l{ noHf,,lb, noqeMy
nPHpoAa f,BJraercf, r{MeHHo TaKofi, a He xHofi. Horuoret 6urrra oTBgre
Ha oror Bonpoc r{ cocTol,tt npouereelcxxf, greueHT Ha]ruHoro rBopqecr-
na?

Cy6cranqra.nbHafi <prsuna rote nocrpoeua Ha crMMerpltE(, npaBAa,

cnuMerpnm( Allyrono poAg - FpJmnoBofi n ralr6poeorrtofi. Ho, KaK Bnep-
BHe 3auerrJr l.l.Mnxafirrqenro [5] r crpono AorasaJr B.X.JIea [0 1,4e-
HoueHoJrorlqecraa cnMuerptrfi Jfire coAep[xr a ce6e KaK cJreAcrB[e aE-
cl,routr, nefiaqxe B ocHoBaHntt Teoprtt npynn Jln, r B grou cMhlcJle cra -
HOBDIICf, nOHsTHbOr, noqeMy ueTO.Sl TeOpUX HenpepHBHErX npyrur TAK rll,t-
pono r{cnoJrbs},DTct B coBpeMeHHofi Teoperuqecftof, (prgnKe.

Cy6craHqlarIbHaf, (ptsxfta Bt.moqaer e ce6a teoper[fto-rpynnoByi)
uaccnrprrarprn r(pl{craJr&qecrrx crpyrr)p, cnerrpoB KoJre6arenbffirx r{

arouHhrx o{creM, xfiMlqecr}tx oJreMeH[oB [?], eleuexrapHxx r,r QyH.qarreH-
TaJrbHblx (aentoru, KBapt${, 6osoHbt - fiepeHocqxrl,r BgaflMoAef,crarfi) qa-
cTlrq.

llrar, rc (€HoMeHononl.tqecrofi prgttrce orHocf,Tcs ranle "canooqe -
BttglGre" n 6esycaoano ft/H.qgilemaJlbHHe (figrqecm{e gSKoHr{, KaK

I) saroHbt xpoHolrslpl{t{, nopor,qpDqre Barref,oee Arf, Bcen rprcrnr
noHf,Tre - Bpei.fi (rprsnuecxar crpyrmJpe paxna 3 Ha rrHof,ecrBe co6u -
rl{fir npor,rcxo.qflp{x B oAHofi l{ ron fe ToqKe);

2) saroHu reoMsrp[l{ paccro*n{Rr noporAaDq{e He ueHee BarHHe
(vs[qecKxe noHf,Trfi - TpenrepHoe eBxJrnAoBo npocrpaHcrBo, pacetof -
Hlrer AeraproBbr KoopE{HarH ((prs}rqecxas c.pyiffi-s H8 MHor€-
crBe npons8onbHo pacnoaoremro< rea) ;
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3) aaronu reopnl{ orHoc[Te,IbHocr]r (aaxorur orno[eHltfi MefAy rpo-
[gBoJIbHHMr{ co6utraror B pa3Ju{ttHux cncreuax olct{gra),r,ro KoroI[D( xar
cneActBHe BUtexaDT (FKT clnqecTBoBaHt|fi qeTHpexMepHono nceBAoeBRrlr-

AoBa flpoclpaHcrBa co6rmnfi t,t [pl,tHr+{n nuocroffrcrsa cropocrx cBera'
(4nsruecxan crpyrrypa Ha uHotecrBe nponsBoJrbnrrx co6urrfi B pasHbrx

ToqR[rx flpocrpaHcrBa, npeAcraBnmqan co6ofi e.E{HcrBeHHo BosMorH}m
cJmepnosrqrr frrsnuecxrx crpyKryp o,qfloMepHono BpeueHr n rpexMepHo-
no eBKrIrAoBa npocrpaHcraa u o6ycaaBJrlrBaDrqgfi cy(ecrBoBan[e Her(oro-
pofi yHxBepcarbHofi o6ueiptalqectofi mpoBofi nocrostHofi A = c2 =

= 9.Igto cu2/cexz, gHaK n qlcJrenHoe sHaqexue Koropofi H&(oAl,trcf, rrg

ornma);
4) earoru AEII9EI3 (saroHH rrHeuarrru,r), nopo:r.qanupe raftre

QyH,qaueHraJIbHHe troHfintn, Kar( cr(opocrb ]r ycropem{e (qrenuecxaa

crpyr(rlpa Ha MHorec![Be ynopf,.q,oqeHHbD( co6Hrl,lft, npeAeraBnflqaf, co -
6oft egrncraeHno BosuornyD cynepnosnr+{E (prst{qecno( crpyrt)p oAno -
uepHoro BpeMeHil r{ o,q{oMepnoro npocrpancrna);

5) saxoxu rnept+rn (saxomr MexaHilr${ ilarepnaJrrxof, roqru), no-
po:qqanryre noHaTne MaccB, cHr[r, r{HeplpraJrbHofi cr{crerrEt orcuera (4n -
onqecrafi crpyr(Type paHna (2r2) Ha MHffiecrBe ren I{ uHorecrBe nye-

ropnreaernr) ) ;
6) garorbl ABrreHrs gapfieHHoro npo6aoro reJra B onekrpomar -

HhrHoil nore (noayeurmprqecftar onerrpo.ul{Haut4ra Marcserra), rs ro -
TOptDC naK Cne.q,cTB[e BbmeftaDT llaKl{e noHatnfi, RaI( Te]BoP gnefiTpoMar-

Hl,rtlHono noJlf,, nJIoIHoeTb snektpxqecEl{x SapfiAoB ,l ruroIHocTb ToKa
({nsr.ruecrae crpyxT}rye panra (4r4) Ha uHorecrBe }rcrorrHnroB nonfi tr
MHorecTBe cocrofixfi Apr{r(eHrs sapfiieHHono npodaoro reaa) i

7) saroHr Ba[MonpeBpaqeHr{fi 9!9EII (saroHu repuo.ql{aauuma),
n3 KOTOpbIX eCIeCTBeHHHM nyreu BO3nXraeT noHfiTl,le TeuneparlpbtrgH,I -
pomlt! Bn]mpenHefi oHepnxlr (Ensruecraa crpyr(r]rpa panna 4 Ha MHor€-
crBe repxoAlrHarr{qeckroc cocrofit{r,rfi npo}rsBoJrbHoro reaa) I

8) sa$omr oJrerrpolurnaxrtxx Iry npnBoA.flqr{e r ro-
Hf,rumr conporxBJreHrifi npoBoAE{Ra, snexrpoABrxJnqef, cr{JrH }r BHJmpeHHe-

ro conporrBrenr{f, trcroqHxfta rofta (rprsuuecraa crpyrr]pa panra (3r2)
Ha uHotecTBe npoao.qil{ftoB n MHofecTBe ncloqHr,troa rora);

9) sarorur eJrenrpo.qrHaufiEt.ggry,, fiprBo.qErrp{e r no-
Hsrnsu armnBHoFo conpoTt{BJleHxr, euroclt{ l.t [H,qyrtlBHoctt (4nsrue -
cftafi crpyftTypa paHra (3,3) xa ilHorecrBe r(o[ntreftcoB, cocroqlrr( lrg

*) noA -nycroprrereun sgece nonltnaercf, noJle ttJrr,t m6ofi lrexamrsu c ,
coooqaDll[{fi TeJry 1 ycropeHre ara .
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nocJle,qpBarenbHo coe.uflHeilGo( KoHAeHceropoB r l{H.qJrKT[BHocrefi r aKTrB-
Hlrx npoBo.$txRoBr r{ rHoaec,fBe FeHepaTopoB nepeleHHono HaIIpfieHxfi c
pasJ[{wrofi qac?ofoil x arrurrTyAon).

Bcoc nepetucneHH[o( noHfiTrn, (Prsnqecrc{x noHf,Tufi n saroHoB ofta-
gHBAglCf AOCTaIOTIHO, tnO6U OrrrCarr m61m .oMIIXpnqeCK]m CnTyaIflDi
BooHxKaDqJm a trc6on o6aacrr (fisrxx (s rom E{cJre rr n naanronofi fit-
gxre r B tffist,tre BHcoxttx oHepr.xfi). Ho canoe nraBHoe coctotrr B Totr,
rmo grrtx nonaTnfi oraaHBaercf, AocraroqHo, qro6u c rx nouoqbD c(pp-
MyJrrpoBarb HexoropHe o6qeSrsnuecrle nprHr+{rur, Jref,arpe B ocHoBalfl,fi

rpranuecrcrx reopnfi cneAlDqero ]rpoBHn - nprHrflIIH Tpa.qlrqxolrHofi Teo -
peruqecxofi rpsxxn.

Mer.qy reopnefi Snst{qecrtrx crpyr(ryp }r 1gg.pre!_pgggpgocrr{ cy-
qecrByer nrldoraa r caMaf, HenocpeAcrBeHnafi cBf,gb. Eoaee tonorecrb
AOCTaTOqHO BeCKr{e OCHOBaHTfi eqITaTb TeOp[D pA3$epHOCTr,r qACTbD TeO-
pnr ffrsnqecRnx crpJmrJp.

.[eao a roM, qro Ao o{x nop reoprfi {ns}rqecffix etpylcTyp crpot{-
Jrscb TAr(, qTO npoqeAypa nsuepeHns He BrclnqaJracb B tr[cno or3]rqe
cro[x HeqlcJIoBE( nepeMeHHE( n npeAnoJl{rraracb (prxcrpoBaHnofi AJIfi

ftaf.q,ono (ptsrqecroro gar(oHa pas n HaBcerAa. Ero o6ctoareaacrBo np[-
BOAIUTO r (,yHnAMeHTaJIbHHM rprenveCrUu SaKOHarr i l{HBApnAnTHHr. O'!HOC}I-

TeJrbHo au6opa graJroHoB. 0gparo rptsnuecrre geftoHu, noulti.o Bcero
npoqero, nHBaptreHTHn n ornoenrerirro au6opa r{sreplteJlbHofi npoqeAy-
pu. t{ro6u lrrrecrb gror iDaxt, neo6xoArmo BBecrH B TeoprD eqe r uHo-
recrBo uareptlreJrbHbD( onepaq[fi ? = (x,t,... ]. B peay4rrare ecre-
ctBeHH[tu o6paeou Bogmtraer noHfiTre p&axepHocrr{, nosBoJlf,lqee nepe-
nilc8Tb Qprgauenra,nbEre (prgHqecKfie saKoHhr B BlAe, rHBepnaH[HoM or-
HocnreJrbHo au6opa rsHepn,reJrbHofi onepat0{n.

$2. tlro raroe tprsxqecran ctpSnrnlpa?

06qgn ngeororr{fi Teopr[ tflsnqecrorx crpyr(!]? cBo.q{Tcf, r( yrBep[-
.q,eHlrD, trro npeArrerou rs] {eHnf, OJfiAAileHlarbHofi rFrsnror (a orrxr{xe
or (prsr{r(x aeqecraa) f,BJrftrTcr He cailla iprsrqecrre o6terru, a o r -
HO[IeHIf MefAyHHrflr.

Tarnu o6pasoM, B reopnr {fisnqecrc{x crpynr}p o6parqaerca eru -
MAH,le He Ha KOHTpeTHyO nqt{snuecKlm nprpoAyn rex l{an [Hb[x pea,IbHblx

ooBerroB, a Ha cJqecrBoBaHne n ycraHoMemte oeo6rx, BIIoJIHe onpe -
AareHHbIxrr,rnoB ft oJIJre KT !r BHbrx (noaraprnn<) orHo[teHDrfi

Me4Ay rMMr{. [Ipn enou aee firaruecxne o6tertu o6te.ugH.mtcfi B onpe -
AeleHHHe KJraccbrr eoBoKlmHocril uru MHofecTBar BHyTpI{ roTopbD( Bce
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odremH B l(aror-fto c$lcre fiBJr0lcf, p a 8H o n pa B HE x r.
llprnagrennocrr o6terra ft Toxy HJrtr rurory tuaccy ognarragrrqlo .qAIr -
lorfi Frcrqecmfi ooterm o6aq,qBet HerorolMt{ cBofictBalol' JpaBruBaD -
qtxn ero co Bcem octanbHHrlt.

Bftacecrse rpocreihero flptrep8paccxorprx no Jrl{ apHHe
orHollleHrfi, B KoroptD( Haxo.qtrcfi Torfic{ TpexrepHoFo eBr(JIrAoBa npocr-
paHcTBa.

llyctt'ffL= (1 ,k,...) - mrorecrBo xarepranbHlo( Te,r AoctaroqHo
[aJDo( peguepoB, Tarrxt tlTo ltx xofHo cturalb nloqrSilnn. 0nnouerurg

M€[.qy f, rponsBoJrbHurm{ roruraxtr uonyr 6nru sa,,qaHH]utn+) Bsat{u -
HHMI{ paccTofirMf,rr ueilIy H}{xn. otr pacctoama (co cBorcrB8[tt lrr =

= 1., tr 1.,= O ) uorso rutuepl,rrb n pacnoJlorxrb B B[Ae tpeynonb -
Hofi uarpt,lts

t. lt. lrp "

- 
1*o lrp "'
1.o I.p '"

lnp ..

B stofi xarpxqe B crprmou atlAe coAeprurrcs trH(optar+{E o Herrx .-
qm onpeAeleHnono [!rna noJMapHE( (n .qarmor cn]qae nearaapur) or-
HoueHrfi relpJr peaJlblGDrr TeJIarr xg xHorecTBamnt&t, ApJmrxr cno -
Barn, o clqecrBoBaHm rprsruecrofi crpyrmypu panna 5 n.mt Heroropo-
no yr{xBepcaJrbHono d{snqecnolo saroHa, KOTOpOuynOAtorH@rC8 BCe

peaJlbrurc "Totterffilen teJla. &ror galron [potBJrtgrcfi Jnttrb B coBor]m -
HOCrr(, COCTOflqTD( nO KpafiHeR repe llrl r oreremoB, rAe r - pam (r-
srqecKon cTpyrcTyrr - wcJror xapaKrepxgyDqee m{n nonrapfix o'rHooe-
ltr{R, [r.eD[UD( xecro AJrf, Bcex fit3nqecroc o6temoB ng uHorecraa?tL

Taxra nauex KoxnpEtHor. cJIJnIae, xocpgttl- uHorecrBo roqer
Spexxepflono eBrm.qpBa npocrpaHcTBa, B coBoKym{ocTm(, coc?oflFx:Lg
o,g1ro, loqrr mt = $1, rc [Eyo( - ar" = (t ,k], rs rpe:( - t4 =

= G'5'6), ns trerupex rortet< tt.= (rlp,o) noanaprnre orHolIreHrt
eqe He BosHrftasr. Ecmr re B3f,Tb coBor0mHocrb ?ttr= (t S,n,a,p) ,

11lk
1

h

E
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in

ka

an

I tr

1.p

1p

rP

1

I

I

t

cocTosqJm r{3 nrTn npofis8onbHbrx Toqer, To BoSH[r(aeD Fgr{qecKas
crpynr]pa panna 5.

Oto snawrr, qro Aecfitb paccrofiHxfi

(1)

MefAy npoxsBoJlbHbn r nfiTbD ToqKaMn 1 ,k fl I rp He aBnfiTca npolrS-
BOJIbHbTMH, a CBfiSAHH MeilAlr CO6Ofi HerOTOpbD,r yHlrBepCaJIbHbtU COOTHOUe-

HTEM

o (1rr ,1 ,. ,lro rrrp rl*. ,1*n r1"p,1.n,1"rrIon) = 0 , e)
Bl,lA t(OTOpOnO He 3aBr,lC}It Ot aU6Opa nATH Toqer Irk,nrD,p I KOTOpOe

B Ha[reu KoHKperHoM cnpae Hueer BnA onpeAeJlnre.,Ia Kean-Metrepa tne-

cTono nopfi.u,l(a paBHoPo HyJID:

Vlrkrnrarp 6 fl?
1111
ri" ri. ri" li,
o 12 12 12-

k! Ia kP
=Q (3)D lLrP rtkrnP

01

10

112lk

112lr

112la

1 lip li,
llp

o

12
I

o

12
ll

I2,
I

12
kl

ka

12
I

o

1a
nP

p

12

p

llocxoarry s o6qeu cJr)ruae (n+1)-roqeqxHfi onpeAensterb KeJIx-
Menrepa c roqHocrbD Ao uHof,ilteJls paBeH KBqApaty o6teua D-crlIIJIeK-
ca c BepoltHauil 1rr1.r..., lo+i ; T.€.

'lr.r...rn+.rrrrrz...rn*.= 
(-1)"+r2o(n:)2(vrrr2....o*r)'

a
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To neorerprqecrcrfi cuucJr coorHotueHlrr (3) cocronr B paBeHcrBe HyJD

o6tera qe$pexrepropo orrrueftss l:ne, Bce ru:!b BeDonH ftoropopo Jre-
faT B [poo.epHofi nrneprrJrocroc[[.

PaseHcrao (3) nomro paccxarpnBarb rcar ptrAoB),D Teopexy €BnJrlr-

AoBof, neoilerfE{r! Ho r.otEro ctE{fatb x (h/H.qAreHtarbru (Prsxqecrcil 3a-
troHcr, nocKoJrbt(y npeAcraBJrfet co6on coo8HollleHne reqAy t€repteltD.r{
Ha orrblte paccTof,Hl,ttl.t{, KoTopoe rorEf .[x6o BHnorHtlbca, 11160 HeT.

llororo noragarbr rrro rs (3) npn AonoJrHlreJrbHDDC ycJroBnr( Trna
HepaBencrB (rl* r." : o, Dlkr ,ro3 o, Dl-. ,t".o 2 O) norJmq-

ercfi Bcf, Tpaueplrat eBruMAoBa reorerpxf,. tla nepnuft BsnJraA xorelr
noftasarbcf,rtrTo paBeHcrso (5) t,rllee[ cJMlllttoH cne${aJlbHHfi Bl{A l{ AJI8

TonorttTo6u noJllrE{ab enor Heo6xo.B,lxo SHaHre reouetpnn.fla caror AeJte

r BHparerulD (3) rorro rrlf,nTr coBepleilHo HesaBl{crilu nyreirrne npeg-
noJtanaDq{x npe.qpaprterbHono SHaHI,tt neorerp[r.

Ilonmraxre gtoro o6croete,rbcrBe trresn peoaDqee gHaqeHre AJrt
yrcHeHlf, rofi ocHoBHofi r{Aex reopilt{ {nsnuecrcot cTp;nttlprKolopan no-
sBoJrfisr noJrJ lirb cooTtroEeHne (3), uctoAt tls oAHono ?oJrbro ([ame
c3nqecrBoBanrr @norenoJlonrqecro R cxrre[pot sqlg]fioro panra ( B AaI{-
Hox crlJnlae panna r = 5).

lhar, ru Brslu, qro r€f,ly nrrbD npoffrBoJrbHufi toqrarfl l,k,D,
lrP rpexr.eproro eBrurxAoBa npoctpaHctDa cltqemByet ylxBxTe,tbHat
cBtSb: c o.qroil cropoHHrTotlto{ 1,k,n,D,p coBeloeHHo npgnnBoJlbHure

C ApyFOR - Ae0tfb PeCCTOEfin 1.*, la., lto, lar, 1*., 1*o, l"p,
1.r, 1.D, lno @ taR rar cBtgaHH x€rAy co-
6ofi cooinoue-aneu (3) r{ oAHo trs Hrx f,BJrretcr BnoJHe onpeAerenHof,
(gpyanatnoR) @trrr+ren AeBtar Ap}rrloc.

.[o ctor nop uhr 6uu xopouo sHaI(olH c 6]ff{aptm{ nprruH}to-cJleA-
crBeHHH[tl OTHO[leHr[ll,r reggy co6unx,lor I }I k , xor.qB o.$lo co6rTtle
1 rsrtercn npntltnofl Apynono co6mna k r r.e. 1 r k . fluraact tro-
Hf,rb nprpoAy (Fr3nttecE[x saroHoBr I B qacrHocrx np]rpoAy npocrpaHcr-
BA r BpexeHx, rE cTaJrlc{BaeMcfr c HoBua! PaHee HerSBecfilHx '[rnor or-
Horemrr. llpnlepox raron lggglEg orHoreHxn rBrrDrcfr o6uwoe ({t{-
stlqecroe) Tpexxeproe eBrurr4qoBo npocrPaHcrBo n KaHoHt{trecKoe o.qHo -
xepHoe Bpeut. Bo.nee roro, or€sirBaglcr, rrro Ha [aRoro pola orHo-
uelorrD( ctpor{rcfi Bcr th/HlpremaJlbHaa {rcn88.

feouerpruecrer {am c}qemBoEaHxr Wfl,qarcHturbnono {ltsRqecro-
ro saKoHa rorer 6uru orucaH cnqAyDryil o6pa3ox.

Paccrarpraaa K.TI!rR crrnrerc ltl, xax Herooopfl g,Qrrrril tlxsr -
qecnrfi o6rera, npnnrll[er ery .qectrb rolcel - Aecrtb xsrepierDo( Ha
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omme paccrofitr{fi ( I). PaccrarpnBafi rBag,paru arnx paccrofiHrn rcar

Aecsrb roopArHar cnxurerca ltt a I0-repnou apn{reuqecxor. npocr -
paHcrBe tto , rH reu caxux conocraBJraer rarAory ctrxrureftcy lfl, ae-
rorop},D Tormy B Rlo. (0ry rortr(y HasoBex xapameprcrrqecrofi roq -
Ron crrilrerea lnrt e caro ap[(Ferlqecnoe npoctpalrcrBo nlo - xa-
paraeplrctrqecmr npoc,ppanernox. )

Oarr cyqecrBoBaHrfi yrotBepcaJrbHoFo coorHotIterra (2) (nan xoxr-
pelno (3)) osnauaet, trro xaparrepxcrrqecrle roqrs{, coorBercrByD -
ry{e car.hm pasJutrHuil ct{urrJrercau ?7[5rpacnoaanaDTcr B xaparcepnern -
qecrox npocrpancree Rro He nponoBoJlbHo, a Ha Her(oropofi noBep:cro-
crn (o6pas1lol 9-uepmoe rnoroo6pasne Knacca co ), ulo n osHaqaer
cyqeclBoBaHne (prsrrqecfton crpyl(T]?x (ynnnepcaluHono (prsnqecroro Ba-
rona) panna 5 na o.q5on unoeecrae 77t.

Tarru o6pasou, lrn Br.B,nr, qto c Kar,sor c]rurrJreftcor,r fin, 
"re arra

xapal(Tepnctr{qecrafi Towls 6 Hynb[epHou npoerpaHcrB€ Ro , c crtrfl -
JIeKcoM ?tl - row<a B Rl, c crturrJrexcou \ - toqra B R', ... rc

* "('-r)cnxrurercor, ??fo - rovra a R'
B cayuae, rorpB, ttt- MHorecrBo roqex

npoeTpaHcTBar xapaKTepl,lct}lqecKne ToqKt{ B

TpexnepHoro eBtcnn.q,oBa

!o , Rt, R!, Rt o6paeynr
uxonoo6pasnfi Tof, fe earlofi pesriepHocrrr qTo n caurl npocTpaHcrDa,
t.e. SaHl{MaDT ltaK)m-TO qacTb npoclpaHcTBe qeJll{Kou, n TonbKo np]r
r = 5 aogHtrraer raqecrBeHHo HoBafi crtyaq[f,: xapar(Tepr{ctnqecru{e
Torrrx pacnoJlararrca He Bo Bceu npoerpaHcrB€ Rto, a Ha ero AeBr -
rxxepHofi n[nepnoBeprotocrn (npegcraBr.mqefi co6on 9-uepnufi KoHyc,
BmrcaHrbrfl a 4S-rpanmrn Koop,ql{Haruuf, yrol).

llo canoe JD6orurHoe npr orox cocronr B rot r r[o gra rilnepno-
Bepxlrocrb, onpeAeJrmq8fi roHrperrun BxA (yHAareHTrurbHoro (ptsrqeeKo-
no garoHa, He uorer 6urr nporaaonbHofi - BI{A ee o.q1osHaqHo gqrrtt€T-

cr paHnor saftona (r = 5) t,t pa:]uepHoclsp u = r-2 unoroo6pasra l7t.

$3. 0 uareuarxqeerofi np[poAe @rsnuecmx BeJrrqrn

Onsnqecrat BeJII{r{fiHa, B otJltlr{re or BeqecrBeHnoro qltcJla! trBJIa-
efcfr o66erTou 6oaee cronHon ilareuaTrqecKon npHpo.qHra rreHHo qx-
croBofi ol/I{rilflen no xpafiHef, Mepe Apyx (a qacro n dorbEeno trncaa)
HeqI{cJIoBblx neperieHHuxr t.e. a' 7?t,.,,,?- R co sHaqerumn a(lr...
...r1), rge(tt= tir,i2,...),..., 7= (xr,4a,...) - MHor€crBa
peaJrbHhD( (prsxqecE{x o6rerroa pa.3nr{wofi nprpo,qn (reaa, npoBo.qHlrxr{,

TepuoArHaflnqecrrre cocrof,Hr[r, [guepr4tenbHue npu6opn r r.n.).
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Jne ogno eto o6croareJrberBo Harua,qFrBaer Ha BnA noauornu< (pr-
snqecltl{x SafioHoB cJnqecf BeHHHe orpaHxqeHlf, .

Tar, nanpnuep, ecJlll x €R - Beu{ecrBeHnoe qncJro, ro alne6pat-
qecKoe ypaBHeHfle, Hanpr{Mepi nnAa x2- 4r+3= o ]rMeer BnoJIHe onpe -
AeneHHHfi cMblcJr; ecJr[ re u(t rp) - Orcttqecrafi BeJI]rq[Har gaBncf,uaf,

or rera 1 n [sMeplreJrbHoro npn6opa F r ro coorHoueHxe m(trr)2 -
- 4rn(f ru) + 3= O He [HBapI{aHTHo otHoc!{TenbHo atdopa tettt n v e?
n yire nogrouy He MotrET t.ruerb (prctlqecroro cMucna I yir reM 6oaee
npereHAoBarb Ha poJrb (Pr3[qecHoFo saKoHa.

Tarnu o6pa,aou, oAno roJlbr(o Bnr,ruarenbHoe paccMorpeHne o6lactn
onpeAeneHnf, tft,,.,.^ / rcx nJIil nHblx (nsuuecxnx BeJlrqI{H, rpal(ryeubD(
KaK qncJroaue t[ynrr+{t{ Hecr(oJrbrotx HeqficroBb[x nepeMeHHblx (tea, npo -
Bo.u,HnKoB, r4oMepnrenbHu npn6opoa tr T.n.) nosaoaaet coBegleHHo no-
HOBOMy 83nnfiH]mb Ha XOpOUO [SBeCTHbre Beqt,l, n B qaCTHOCTl,l, Ha !eO-
pHn pasuepHocrr{.

06qaa ngea cocrolrr B ToM, qto6u cuenee BBo,ttJ,trb a {nsnry ua -
TeMa,rrr{ecKr4ft aflfiapart nogBonmus,tft onep[poBarb c o6tertallr npo]Ia -
BOJTbHOF Hettr{CIOBOR npr{poAFr. Begr XOpOnO nSBeCTHO, qTO XapAKrepHOfi

oco6enaocrrp Orgurr,r, orrr4qarqer ee or Apyrffi ectecrBeHHbtx HayK,

aBJrfiercf, Ha,rnrfle B HefirHaps.qy c (prsr,tr{ecru{un o6tertauu pagnnqHofi

nphpo.qE, MHofec[Ba HgMept{TenbHtfi onepal.[{F, ocyqecrBJltevhx c no-
Moqbn Tex nm HHb[x r{guepmorbHbrx npn6opoe, I MHo[ec'tBa cfiel+{arlbHo

BHAeneHHbrx n Smcnpoaarotx {rsnuecrrx o6tertos - ggg4gg, BBoAlI-

MbIx Ala tono, uro6u, Kaft MH :/Bt{.qrm Hnfe, ncn,mqlltb gaBtrcr{Mocrb

Tex nJur nnrx rprsrueclo{x BerlqI4H o,[ rcoHKperHLD( r,rgMep]rreJlbHbD( one -
par+{fi.

Ho rmo6u BHtcHr{Tb c}nqrocrb n xapaxrepHyn oco6ennocrb nsuepn-
TeJrbHbD( onepa4,tfi, trTo6H noHf,Tb Bce cBoeo6pasxe n ftpacoTy r{3BecT -
HbD( (pts[qecK[x 3aI(oHoB, ]rBnAeTb rry6oxoe t{ HeTpxB[arbHoe sHaqeHle

AJI8 BCefi rprsl{rOr noHf,Tt{a pASMepHOCTr{, UIO6U OTBet!{[b Ha pSA BAfruD(

BonpocoB, Kaca,ouuxcfi au6opa Tofi nff nHofi cr{creMH eAI{Hxq, neo6xo -
g.tuc paso6parbcf, B Tex (p{srqecrcrx saftoHa)cr KoropHe Jlerar B ocHo -
BaH[]r reopl,ll,r p&3uepHocr[ o}{srqecru{x BeJrIr[{H. A p,.na sroro HJmHo

noABeprHJmb pa,3lfiHofi ([opMa,u{aaryu re npocreFfi[e orHoueHflf,rB ltoro-
phrx HaxoAflTcR MelAy co6ofi rpsrqecl(xe o6rexrH, sTaJloHLr H l,tsMepr-
rerbrute rpx6opH.
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$4. Ocxoarore coorHoneHxs eBft.nxAoBofi neoxerptrtr
B reoprr fisxqeclo{x crpyl(r}?

Harureu c onpeAeJrenxs Tpe:txepHoro eBKJrxAoBa npocrpaHctBa.
0nm{UlEtll,lE I. BynBr roBopxrb, rmo Ha unorecrBe rotrer //l =

= (igrn,...) rreer r.ecro erpyr$]rpa r p e x u e p H o F o € B-
I(JIr,rAO B a npO e T paH CT B a; ecJrl clnqecTByer l|3M€ -
pseuaf, Ha oflure fifnrt;l,tn s2TttttlL:R co gHaqeHnfrun a." r cHrnr€Tpt{B-
safr arr = 8kr, o6paqgDolafics B HyJIb npr I = k, T.e. ".. = O (xa-
sbrBaeMaa raHoHr{qecKofi {ynxqnefi napbr
T o q e K), TaK8f,, lno HMeeT Mec?o oyHAAt{eHTaJrbHHfi (prgr,rqecKnft sa-
koH, nefarrPtfi B ocHoBarmr,l rpexuepHofi eBrJuAoBoR neouelp}lt{:
Vlrkrnra rp e,m

01 1 1

10 a aIk l!

1a O alkh

1a a Ofr kr

1
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ftr
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kn

1

".p
"*p
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nP
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=QD
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lkrap rllcaP
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npl,l cJle.q)Dqnx AonoJrr{r{TenbHE( yc,ro Br,rm( Il,lna HepaBeHcTB :
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o1
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1a Lk

>o1k rtk

(noaorrteauHaf, onpe.qeneHHoctb "r" ),
11
aaIt lr

Oalk tc

1a a OIr kr

( "nepaeencrBo rpeyronbruran - noJrorr{TeJlbHafi onpeAeneHHocrb nJlor{a-
s sa*" ),
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o1
10

1a

111
a

D
0aatt k! ka >olkln rllcn

1a a 0 allbln

1a a a O,.a lor nn

(noaomre.nrHaf, onpeAeneHHocrb o6Geua v.-n ).
Baegeu noHfu,rn nptl4ofi tl nnocrocr]r.
OtiPElAElEfME 2. Bygeu roBopr{tb, rrro Ha no,qunoreerae?1lt

r,lMeerMecrocrpyrmypa npf,Mo fi, ecrr Virk,m €?7ltil

D
1

tk! rtk6 = o.

aa lalLlk

t

a ...I tra

1
17L

m(,
*,

0IIPE{EJIEH}IE 3. Eygeu noBoprrb, qro Ha no.erHof,€crBe

[ueer Mecro ctpyrt]ry8 n,[ o c K o c r t{, eclr V:rkrBnD€

Dl,.,o rrr..o = o'

Baegan floHf,Tme no6o6qemrono dnpegearreaa KeanJlennepat :

o1
1a

1a
I tt,

l a*t

1 ...1

D trta r. olo rIaIa.. r.ho ... a

' "arrr 
taora "' "arr,

0rr onpegearreJtil o6rq$D! paAor sareqa?eJtbttx caonctB, B rnF
srHocfli, creAyDrFrr cBoncrBartrr q[IDrtnBHocln:

I. Ecrr Dlurrzr'o , rc (olr,r.)t= D1.,., D

DL,r2 - DL ,r. . Dl ,r. = o '

lrtt

tatet a"'t

I
la rte

(4)

2. EcJDr D
t
lL..a tA lt JO

)a = D

r?o
.t

th rlb(DI
16;12! D

i
l2lrl2!

D1.. r.., - Dl.. rtrl + DLr.rrr - Dl. r..r t o ' (6)
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)t ='l*.n rrr.o Dlalrrrer*

Dl*'p,r.r" - Dl,-p ,121" * Dl*^r,,.4" - Dlroprt2!" +

t DL"rrr.r" = O' (6)

3gecr Ir2r3,415 - Her(oropue firftcrpoBannHe.Totnil{ <m.
Baegeu paccroaH[e Me,r.qy AByufi Toqxaillt 1 ,k ,opxeHTnpoBeHHoe

oTHoerTeJrbHo olpesfta ( I,2) :

1 = 
Dl*"t -, E .-tx r'12 Zr/, ffi 

lh tk rra'

rAe lrk - o6HqHoe paccTofiHxe Me[Ay [oqkarrr 18:

="/G'-t
21/ z

".*.r. - cnnHarypar ofipeAenmqaf, opneHTar+rn orpesna (1rt)
cnr6nbHo orpesra (Ir2), npxqeM

3. Ecau D

Baegeu

HbIX tOIIKAX

2,3) :

l,rrnP,ra r+:
(Dlr'n, 

re r,.

=Q rTo

I Dk tk rlk

OTHO -

lt r12 =tt (npr.r ol*",1ar= o).

lls (4) cneAyer qpe3BbrqafiHo BarHoe cBoRcrBo r,q,rTrrnBHocrn pac-
CTOf,HttF 1.. i

la*ta*,r, - la.etr ,r2 * 1"""- 
r12 = o'

nnoill Ab Tpeyronbm{Ka, [ocTpoeHHol.o Ha Tpex npo[3Bonb-
1'krn r opreHTxpoBaHnono ornocnr€JrbHo rpeyrorbHrra (I,

D lk! rl2,

Dl*,r. _6l",*,il

2.2,.q = sa".€a,- rra,Lkr rt2,

rAe Sr*. - oobrqHaf nnoqqnb TpeynonbHnr(a (1,k,n):

1
2.21

S=tkr

c

-D'ltkr rlbr



€trr ,.r2, - clrHarJ(pa, onpeAeJIEIoqaS op[eHTa4{D Tpe]monbHurca (i,k,
n) orHoct{reJrbHo rpeyroJrbHxra (I12,3) :

-Dl*'.rar
= 11 (npr D = O).e=lk!,12t (-r1".,.",)(-Dlr r,r. r

}Ie (5) cnenyer cBoficrBo at(fll,ru{BHocu{ ruoqqAefi s,.", t

Sa".tak. rter- StrnElkn,.r2r* Sr"nelln rta!- S*.."-. rrr, = o'

Aaanonnruuu o6pasou BBeAeM o6reu rerp&aApa (1 rk,n,n)ropneH-
TrpoBalrHopo orHoorrenbHo rerpasApa (I12,3,4) :

v
Dlt.a ,'tz t+ = tf .elkrn tkrn112r4'

1

lkrn ,12 l4

lkrn ,12 r. 
Zrt 2.g!

12r4rt2rt

rAe V.l(lo - o6uqaufi o6reu rerpaagpa (1 ,k ,n,a) :

v.*.n=;fo.f,-'
elrrn 11alrr - ernHaTlpAr OnpeAenf,pqA8 Op}|eHTAIP|D TeTpaOApA

m ,n) orHocnreJrbHo rerpasApa ( Ir2r3,4) :

(i ,t< ,

1
D

elk"n 
rle1,.= =!1

Dlx.n rrs"o D
I
12 r4 t12r4

( nPn Dl*.np,r.r", = o)'

ls (6) cneAyEr cBofic'rBo qg.qlrtnBHocrn o6teuoB v.",n !'

V,".nt,*r. 
1r2 lrr - vr".peat'p ,ta 3t + va*op"a"op 

rte !t -

- Vt.opettop 
r12 r4 + Vrrnpet.op r" rn = 0'

Ilpnaegeu HecroJrbro tppnya, onpeAenflouptx Peannqrue ynnbt.

I. [Inocrrfi yroa merp3l AByrrr JI] rarr (1 ,1) r,r (1 ,r):

D

2 lr

1

6?

co89t* rt=
D tt,ll D 1k ,1k



(-D1," ,rr"))l-"

k):

oa*,r2

7

aLag
lk ,l

D D1t,1t 1lr rll

2. .(sfarpaxro$ .yTo, retrqy AEyxf, nnocrocrfir.n (I'2'1) r (I'2,

coao ='lk r12

.D 'l
l2t rt2L

(-o ) (-ot2l,121 t2L rlah

I
'llri rlktl

kr rl

IlprnegeurnaroHeq, Tpr {opuylu, Buparanuge .qeraproBhr r(oop.q[Ha-
TH Tortrr,t 1 qepes paccroaHr.tfi Ao nponsBoJlbHbrx trertrpex rouer Ir2r3r4,
onpeAeJlmug4x co6oil HeKoroplm {nrcrpoaaruJm cncreuy oTcqera:

3. Teaecnufi yron Me[Ay rpexfr n1ruaxr (11), (1]), (1,n):

D rl tkrsino ='lkn rl (-Dl.* ,..*) (-D1,.. 
, r r. ) 

(-D )

Dl,
12x=I

J

21/ z -Dl ,r)Dr'r,r.
.D 1

12L 112'

(

(

21/ z 1

12 112
D (-D1.r,r.r)

t
Dlztt,,rzt,.

21/ z (-Dl.r,r.r),
1214 11214

llcnoa rs ya ci o Rm sa o6o6qeHma onpeAeJr{reJre fi tle.nn Jlennepa, tror-
Ho noE83arb, rrTO (hfiAErreHTaJrbHbln (pr3nqecft[fi garon (3), saflrcaHHbrfi
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B (€Ht;.,,'111'1orilqecrcr l,IHBapfiaHTHofi {opue, gKBr,rBaJreHTeH cneAypuleMy

xopollo l.t:ille(:Tl.toMy cooTHo[IeH]lpr BHpal(aoqeMy Kr.qApaT r tlecTofHr4f MeI(-

Ay ToqriaMtt i I k qepeg t,lx Ae[apToBbl t(oop[tlHatH;

a,* = (x.- x")2 * (rr-v,.)z * (r,'. tn)t . (?)

Coorxourenne (7) npegcraBJlf,er co6o:: !(a!i,. riiiqecHJ.v- i ,pMy (pn3lt -
qecKono SaKoHa (3), aerarqero B OeHOir:ili.t,: rp(]Xt|epl:.:, , BKJlH.[,oBOi

IeoMerplil4.
He uoxer ne 6pocr,mocn B rJrasa tor ga[r,,larerr,Hhri eaxTrqTo Bce

ocHoBHHe noH8Tl4f, eBKJIXAOBOfi neoMeTpr,0l Oqenb nl,oCTO Bbrps.fanTcf, qe-
pe3 o6o6qeHHbre onpeAerylterx Kenn-MeHnepa - cBoeno poAa "poAtilrHe
nf,tHan r HanoM[HaDqre o nny6oKnx poAerBeHHHx cBf3f,x eBfin]tAoBofi neo-
ueTplrx c reoplrefi (pr3[qecKD( cTpyKryp.

$5. Egr.rtrurry n3MepeHxfi r pasuepHoerb AJT|HH

lltam, a ocHoBaH}rH TpexMepHor eBKnxAoBofi neoHeTpnr,r nerxT oyH-
AarieHTarbHHI (lnsr,rqecKnF 3aKoH (3) , cytr Koropono saKrnr{aercr B

cneAypqeM: c)ruleerByer Heroropan, nguepaeuaf, Ha onbrTe $yxrryra napu
TOqeK arkr Aecf,Tb sHAqeH[i,i KOTOpOfi, oIHoCflqllxof, K npo]rsBOnbHOMy

Hadopy r{g nf,Tr ToqeK, r,lnpaDT ponb aprJrueHToB cooTBeTclBynueno on-
Pelenf,lonf, [0nfl-[€HFepato6paqaDqorocfl I trJJrE fipr &0or 8u6ope
c[IIIJIorca t1tt , = (i 3 ,nr ,n ,p ) .

/la.ree norno noxaltatb, roo ecfi ,1"."n llkaap= oi To KopeHb

KBqru)arHbrfi l,ls gron (VHKr+{r{ o6rqgger qpesBbrqanHo BarHmr cBoncr-
Box - cBoRcTBor aAAx T H B H o c T l,r.oto snar0ttrqTo ecnt,| Tpl{
Tolno{ l rkrD Jlefat Ha fipmrofi, T.e. ecJr[ Dl*" r.*. = o }{ ToqKa l:
rerxt uelA)/,rorlrariri t r n , To [Heer recro cJreA)mqee coorHooeHne:

14+
Tarrr o6pasor., c roqxr,r speHtrfi (p€nfta-Teoperltra, paccrof,Hrem

1." rer4y ADJ6 fr Toq6at.r I r k u&sgnae.reg ltrHTr{BHaf, BeJt}tt{r{HarpaB-
Haf, Koprlr) KBq[,pArHory rc fifiABMeHraJlbHofi (ynr4rr napbr roqeK 6rr,
o6par{ADqeil B Hyrb nmrtoqerouq oupeAernterb KeanJilexrepal T.u.
Ia" = {la*-t.

lltar, nonRrtre paccroaHxf, refgy AByus roqraun

t.*={r.^'ffi =fi'

1JE=lq
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Tar( re ftar( l,t ABe ApyrHe r,t'l4TttBllble rparuectoe BeJEtu,rHH, ]uoqanb

r o6teu

\f=Ik!n
1 ,|

2'/ '"31
D lkrn rlkr!

f,BrmTcf;i c Torffl{ SpeH[fi TeopeTrKe, BTopxrlHtDril, nporcBoAH[Drl,l oT

ar* . OpFaro, c rotfttt SpeHI{f, gxcnepl{xemaropa [epBltlHHM noHf,Tfler

f,BJrnercf, Bce fe paccrofffle 1.*, nocftotrbry xxeHHo gal(oH e,qIITr4B -
Hoern paccrof,ttrfi lrr+ 1*.= 1.. gget noeuornrocrb rgroroBlttb coor-
BercrBynqrf, npu6op - Hsi{epnTenbHyD nHHeflKy I c "paBHoilepHo' Ha-
HeceHHLrMr Ha Hee ,q,eaermnurr'. A tmo Kacae,rca (yqqgueHlarbHoR (h/Hr-
qllu napH Toqeft ark B eBrilrAoBofi reouetprlli To oHa l{MeeT cne,qJm -
qrfi npocrofi (nanueixraR cMHcJr: .r* = li" .

fiyc*affL= firr1.,...) - lrHorecrBo ilarep[aJlbHrDc t€JI' ]tsrottoB-
JIelrHbIx B B[.q,e orpesftoB 1,,11.r...

Ilycru /f =(a.,a. r...) - MHofecfBo orpegnoB Blr8z, ... rrlpilHaTu(
sa otraJloHbr. Tax, nanpnuep, nycrb ar - r(oHrperrufi orpegonr n83H -
BaeMblfi 'Merpoll'i az - gpyrofi orpesoK, HashrBaeuHfi t'.IlDfixou'rit t.A.

Ilpnnato cwtair, trro npoqe,qypa trgrepeHlra AlnHH cBo.${rcf, K or-
rJrr,ntsBaHru oTaJroHa BAonb fisMepfieMono npeAilgla. Ho xar 6uTb, ecn]l
eraJroH He yrnqlpEaercf, uoloe unc.no pas? Begr elalon cu{Taercfi eA}t-
HbrM }t HeAenlMLDr.

.Ura mdono rsuepeHxn neo6xo4nu ltsr{eprrTenbHuil npn6op, flpegBa-
plrreJlbHo HHKaK He cEf,gannbrfi c au6opou oraJloHa. B catrnrae [guepeHns

Arlrnbl rarxM npu6opou uorer cr5nu{Tb nuHefiKa e paBnouepHo HaHeceH -
HoR Ha Hee AocraroqHo MenKoft EKarof,. Iipu etou BeJtr{qrHa geaenna 6e-
peTcfr coBep0eHHo npolrsBonbHofi .

llrar, nycru ? ={}.r,Irr...} - unoneerBo }IauepnteJlbnEo( npn6o-
pon (arneer) c pas.nnrrrEMn paBHouepHHul{ EK&,Iarlr{ tr.r,)r.r...

3auetnu, t{ro [MeHHo B grou, T.e..B BITAeJIeHI{I MHof€crB8 ]t3M€-
pnrenbHbrx npn6opoa p n unonecrBa graJloHoa A n cocronr HoBrtgHa

I,t cBoeo6paS[e Harueno no.rD(o,ua K Seopm pasMepHoer]r, ocHoBaHHoro Ha

o6r.q4x npnn4rnax reopnr,r {xsnqecxrc( crpyrryp.

g =-atlc o.o,& k.
(-'l*",.*'

Bonpog o roM, qro raroe "paaHomepxaR Eralta'rHe aBJlf,ercf,_npoc -
rHM. OAHaxo npn HeooxoAl{Mocr}r MH Morrr obr Aarb ctpoFo ooogHo -
aaHHHf aJrroplmM peaJr[oar+{r{ TaKofi uftaJIH oes [cnonbsoBaHxf, "!Bep-
goro teaa".

?o

r)



llpnraqggaaa coorBerctB]mrqru o6paaou nlHefiRy l K orpesry I ]r

K oranoHy a, [oJrJ^[,rM,rrcaa i(r.rl) ra f(.rl), paanue qxcJry coor-
BeTCTBJmT0( AeneHlrr.

Tarru o6pasou, rrH rueeu Tpl MHorecrBa:
1fl=(lr,la, . .) - mroxecrBo r{ouepf,eubo( oirpesroBr
C[ =(ar 18. r...] - MHofecTBo gTaJIoHoB .qInHH,

P ={xrrtre r...} - unorecrBo [suep[rearmo< npn6opoB, Ha Koro -
pr8 onpeAeneHbr

i_zRl,/-a ss
l(a,l )

ABe qlcJloBbre (yHrfllxlr ABy(
sHatrenrmrn i(r,l) n f: a.

Heq}lcIoBbD(*? -tr 
"o

nepeMeHHbrx:

SHAqeHl,lfiM]1

i{(i,l) I(a,r.)=[r]
I(q,l)=[a]

l": ilt tJ
Orauqecxnfi ut{p ycrpoeH TaKrqTo rKaK noragbrBacr onbrTrorHouleHr,re

i(r,r.)

"" ."rr"rr or eu6opa ,"r"rr*"rll:.])nrroro" 
^, 

, r.e. xueer Mecro
paBeHcIBo:

p = i1t,^,1 3 r.. E r(i,a).
I(a,1.) I(a '1.)

}{rar, rsuepf,eMHe Ha onuTe Benfiqrxu i(r,rr) n i(a rr,) saBt,tcf,t

or nu6opa nsuep[renbHono npr6opa A . 0pyano BBeAeHne sTaJIoHa Arx-
HH a nOSBOrfieT nCKJmlo{Tb r{3 paCCMOTpeHrtf, lrSirepfiTenbHhlfi npu6op.Sro
ocJqecrBJlf,ercf, nyreu o6pasoaanna HoBofi (troflrrecxofi BerrqrHu

a(r a) = 
jGA 

,
ila,l)

xaparrepl{s]mqeil co6on (n3l{qecKnn o6terr I n He 3aBxcsqtsf, or nsMe-
prreJrbHono npn6opa )f.

?T



r:ri:!!i.! odl)uJ.,r.t, :iliaH n3 r,rruTa oTo6paxeHlrf i n r , Haxo.uIM He-
x('epeAc,r'r,, ,iiltr(. (,:,{rt;i rrxoHue I 

" 
XlL^Q. - R, SHaqeMfl KOTopOno 1(i,a)

:.x,-,AnT , !:.iril^i,(1',1':t!;( Fi,rpaxr Hltfl &1fl +143[t{ecKono SaKoHa.

lipl4 eilr(g4p()L.uuurlril o'I'aIIJrre a= ae AL oro6pa?ieHue i: (A. 
? -l

ilopol(AaL'r oAHy ri!4(',,:(rByt0 (yttKrlt4lo CAHOfi Heqr,tCnOBOfi nepeMeHHOF - tll-
eroByro (yHrqfiro [sMepilrenbH.:no rrpn6opa r, : ir(r) = i(grr) , a 0106-
pafieHre L:?72^01+R irlpcffipd,r' Airynyn qxcnoBle QyHrqxb o4noii nepe-
MeHHoi: - wtcroBJno (yxrqraro x3r{epfleMoro orpesra 1: 1a(1) - f (i ,a)

i:ce aeegeunue Bi,rue qxcroBue fynrqru tlMeDT npocrofi n noAqac

Heor${AaHHblT (tr}rsnqeeftut eMbrcJr :

I) qncaonaR +yHKrIr4r AB)D( HeqlrcnoBbo( nepeueHHbD( I= l(i rr.) ra-
nfeTcrr 3MIr,rpflqeeKor pasMepHoi Ar]r
Hor oTpesfia i;

2) qncroeas {ynxryrn A,BJD( HequcnoBbo( nepeMemrbD( 1= 1(a r7r) aa-
Jrf,ercf, pa3MepHocrbp AnnHH rl4Meercaoe o6o-
sHaqeHre [f ] = f(a,2.) = l(a,A) i

3) qlrcaoaaa {ynxlpra AByx HeqilcnoBHx nepeMeHruD( 1 = t(i ,a) an-
Jrf,ercfi 6espasMepnofi AnnHofi oTpesx_a 1;

4) qHcaonaa +yHKrS'rf oAHofi HeqficnoBor nepeMeHHoF f"(f) =

= ftarr) f,BJIf,ercf, e A r,r H I q e fi A Jr n H br, o n p e .q, e -
n f, eM o fi o r aJro Ho M lt r,rlueer csoe o6osHauenne [a]=
= ["]l = ir(r) ;

5) qncaraan {ynxryra o.q,HoR HeqlcnoBofi nepeueHHofi la= la(t) =

=l(i'al f,BJraerca 6eapaaMepnofi AnnHofi or-
PegKa I B eAuHHr{ax, onpeAenaeMHx
STAJIOHOM A.

Bce pacouorpeHrble qlcJroBbre (1nrrqrr cBf,saHH uexgy co6ofi cJr€-

A)mqnMn cooTHoueHl{f,rrl{ :

i(i ,L) = t(t ,a)L(a,l) ,

i(i,r) = ra(l)["]l .

Oumpruecraa pasxepHas Rrr"" i r{HBapnaHTHa orHoclr€JrbHo BU-
6opa eralonoB AJIxHbt 8.18.r... , T.e.

i = t"r[a.,J = 1..[a.] = ...
BespaauepHaR A,nnHa la xHBapnaHTHa orHoclreillHo au6opa rane-

pnrenbHux npr6opoe l, ,tr. ,... I T.€.

i,\ ir
l_= 

-! 
= -J.L- = .--' [" ] r. ,.lr,a

T2



llo caoeusfietrcfi [pq,ut4.tx eA[Hl{rfy .q.JIxHbr [.] ' r.e. t{xcnoB}m

{yrxrgm i{g,r), H&abrBaryn refl f,e rlieHeu, qro r oraJroH .q&{HH a .
{ro6r pasmrqarb gtaroH a tr o.sror{ueHnyD c Httr eA]rxxrly AJrrHbl [a] ,
6ygeu nun gta,IoHa sarJlDqarb B raButrftta: ecJrfl ar -'uerpn, I a:
'npftM'i ro l(ar rl') = [tr]r = Merp,. r 1(a.,1,) = [a.11 = Ipful.

0rnouesne

i(a.,,to) i(",,,1.)

---

t(ar,lr) 1(a.,lr)
He saBr,rcl,rr or au6opa troueprtreJrbHoro npn6opa tr n a ggnHoM KoHKper-
HOM CJrlqAe paBHO:

14 = !'r]^ ='"nP = K.. = 39,8?oG.
f(a.,r) [".]r Fonu -12

l,ltar, nce BBeAeHEre noH.f,rnf,: oxru{prqecrafi pe3uepuaf, urna i
6espasuepnaa AJilHa l, 6eepasuepnaa &ruHa B e.qlHxrldx, onpeAeJrf,emx
graJroHou g, la , p&srepHoerb AJrnHu [r] , e1nanqa AJrlHUr onpeAe -
nfieuaf, gr8JroHo[ !.r [a], cansanrore MeG.q,y co6on coorrroueHrsut{ I =

= r[r]r i= lala]r cVr r o6ur(Ho BeHHbre qncJra
(rouneertacnoBbre (h/Hxr+tt{ or pasarurux HeqrcnoBrE nepeuemu<) .

Tarru o6paeoil, B nocJreAoBarerbHoft t,t AocfaroqHo crporofl Teopxr{
pasuepHocrr.r He[ Heo6xo.Etriocrr paccuerprBarb rarne noJrJilHlyxrnBHlre
tr TJTaHHHe noHETr,IErKsr( "meHosantGre Ercna (?)t .coctoauye (?) rg
qncJreHnoro gHaqeH[f, (oo6crceruro qtcaa) (Frgtaqecron Berflqr,rHu ]r H8n-
MeHoBaHI,tf, npltnrrofi €,Elrx]r4[", KaK oro Aeneelcfi np]r rpqArr+{oHroir
l,l3rOfeHl{l{ Teop}ll{ pA3[epHOCT]1.

Orrenrgxo, mo noA "t{xeHoaaHnhnr tDrcJtoli" cneAyer noHlMarb ora-

n[pnqecr(yD pegMepHyr .q/HHy t ,nog "u[rcJteHHbru gHaqeHreu ,q4rcun
6espasuepnyn .UuHy 1" B e.qrHxrl&r(, onpeApnf,euhD( oraJroHou g , noA

"HarueHoBaHreu nprrHrrofi eg;.tnxrpt' - eAlrffiqy grtr{Hu [a] , a noA pas-
uepHocrbD A4rrmr [r] - rorcroB1,D Qynngn ADJD( Heto{cnoBbo( rrepeueHHbrx

i(a,r) .
l,lcar, xonga tru noBoprr, Harrpnrrep, ttro ArrrHa orpetlxa paBHa nt-

Tr xErpar I sam[cuBaer oro B BnAe I = 5 ur To ory serucb nH AoJIr-
r[r pacrlx+poBarb cne1yr,0${u o6pasou: eJreBa crorr Heroropoe (aoo6qe

roBopf,, HenaBecrHoe) ,ucao 1= 1(1 rA), ogHarlanqee q[cno AeJIeHIF!
cootBercrByorqr{x orp6r(y i, ecfi 6u uu nsuepfiJlrt eno nnHefifiofi co

EraJIofi A , a cnpaBa - npor{gBeAe}0[e r3BecrHono ttr{cJla l(i,"uetp")=
= 5 na Apyroe tnclo (torerBoo6qe noBopflrHergaecrHoe) r,r=["merp"]^=
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= i( "uerp,'rl)9 osnauanqee qrcJro Aenennfi , coorBercrByDugor tuerpyn,

ecan 6u Mbr t{sMepsnx ero nr{HefiKofi c rofi re EKaJIofi l .
[,lrar, uH BbtacHrJlit, qro Merp (u) rar egpruqa g.lutGr (a orJlrrtrte

or 'uerpar' - oralroHa A.um) npeAcraBnfie[ co6ofi H€ KaKo€-To 'ct,tr -
BoJtnuecxoe Har{MeHoB{Inr{e eAr.tr,il+l g,r[rHbl", a o6urrH]m rrxcroByn {ynr -
t+rD AByI Het{xcJroBb[ nepereH]n[roA]ra x3 roToPtfi,Hanlur€p a r (prftcn-
poBaHa ( a = "uerp'), a p;lyran ,r, ocraercn HeonpeAe,reHxor.

Ho ecan oro rar(, To c orof, QyHKrS4en MorHo onepnpoBarb Kax c
o6uxaoaeHHHl, qrcnoM - WHorarb ee Ha rrrcJlo, BogBo.qr{Tb B creneHb,
[SBJreKaTb KOpHX, CKJtq,$rBaTb e Apymun qrcJlstl,rt noAeTaBJtaTb noA

sHaft Jlonapx(F{ar grcnoHeHTblr Tp}rFoHoueTpxqecKffi (}rHKt$f r r.n. 0g-
HaKo noqeuy-To oAflr{ BbrpareHra, TaKue rax 5 lr, M3rlm) cqrraDTcf,
ocuHcnenHbrur{, a Ap}nt,te, Takle Kaft M+5, M+Mz, Luu, eM, sia ur- 5ec-
CMLICNEHHUMU.

.{,elo,a foM, trro B rprcnre tlueDT cMbrcJI Jllub raKle coorHoueHr4fit
KoTopue HHBapt{aHTHH oTHocrTeJrbHo au6opa KoHftperHofi t{suepr/rreJrbHofi
npoqeAJpbl (nrralu nplr6opa). Oueangxo, .[p.neno He Bce coorHoueHnf,
yAoBJlerBopf,nr orouy ycnoBr.rD. Hanpl:uep, coorHolreHua angg n2 - 4r +

+ 3 = 0 groriy ycnoBlrn He yAoBne[BoptrT n nogroMy cqrrarrrcr {nstr -
qecrc{ 6eccMbreJreHHbtMr,r. Ho, c gpynoF cropoHurHe rBnmrca 6eccuucaen-
nrnru (xora I He nuemqnur naldororo +xgr,rt{ecrono euucaa) cneAyoq}re
coorHo[renrfi:1au3 = 3hM nrn sio3 u = 3Eior - 4 gin3u, npeAcraB-
nmq}le co6ol, TofAecrBa orHocnTeJrbHo M.

CoorxouenrR Mer(,qy e1rHr{qa!{r.r &[r,rHbr u = I00 cM r{ M = 3913?008

IpRMa rHBapl{aHrHH orHocr{TenbHo r{suepr,rrerbHon onepa4{x A, l,t nooro-
iry BnoJHe ocuHcJIeHHHxlr (xors n He npnBurrHhrr,rn) naamrcr cJleA)mt4{e
paBeHcIBa:

ln u = 416052 + Ln cM ,

lDu =316738+lDApfM.
9lo xe Kacaercf, [oHaTr,ra pasuepHocrr,r nnuru [r] , To sAeeb MH

'ronbl(o otnMettlu, tITo oHa KaK 0H Bo6para e ce6n ncn nn(opuaI+ro, K8-
caDqJmcs cpasy Bcex eArutr{q,qJr}rHrr, onpeAenseMEx Bcew gTaJronaun.06-

(FrrlrBHocrb ta Heo6xo,ulluocrb Sloro noHf,T]rf, craHJm oqeB[Anblrx npt,t

PaceMoTpeH}tx npo[3Bo,Erb0( {nsnqecKl{x BeJr[qIH' npo6aeuy pasMepHocrtt

ro1oPh[ rH paccxoTpl{M Bo BTopofi qac8l4 OTon cra?b}|.
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$6. Ejn;,tarr+r t{aMepeHr/rfi r{ pai}uepHocrb BpeMeHr

B ocHoaarun xpoHoMefp[1,r, Taft re ftaK 14 B ocHoBaHI{[ eBrq,ItrAoBofi
neoueTplu,r, nem r HeKoTopbrfi +yqpMeHrarbHbrfi QrsnqecKrfi gaxon. 0ror
saroH Morer 6urr c@puy.lrupoBaH cneAyrlqnu o6pasou: cJqecrByer He-
r(oropaa, fisMepfieMafi Ha onbrre qucroBar Qyarrya napu co6nrnfir [p]r
SHAqeHnf, KOTOpOfi 8."r8,^r8_ r OTHOCAql{eCfi K TpeM npOlISBOnbHHv

co6urnau {r ,x g}, rlnpaor ponb apnyueHroB coorBercrBJmqero onpeAe-
,rxroJrfl l(eau-Ieuropa, oopaqaDrq€rocf, B HyJrB npx nr6or Budope crrn-
Jr€rca tlt, = (i g,m), r.o.
V L rk,me lll

11
a. a

o1
10

D
I
Lk.,ltc

lk -lr 3 Or
1a O akt kr

la a Orl rk

rge ttl={i rk,...} - MHorecrBo npo}tsBonbHbD( co6urtrF, nponcxo.qfl!$,rx

B oAlrofi H Toft fe Toqfte npoeTpaHcT8a. '
Ecar,r rfpmqnn a!" aflrrc]ruMerpnqHar t.e. .i*= -.f . , To

Dl. .- = -(al.+ a.' + al.)2 = Oi
lk! rlkr - lk kt l1

ecJII{ fe fi/HKtflfi alk c}rMMetpnqHa, T.e. 8l*= .*1 r To

D1,". .,-= "i* t "i. * ";" - 2(a.*a..+ "..u".* "".t,.") =

= -(q +fif ..q)(f{ *q -..Q.).
,(1q -./-{ .rQl<-Q .1q *r[{) ' o.

Tarnu o6pasoM, npr m6ofi nocneAoBareJlbHocrt{ co6rmnil i,k,n
l,lreeT MecTo paBeHcrBo af.+ a|+ .1.= oe lr llof]ro cwTaTb "i*=t^*,
rA€ trr - aHTlrcrxuerpnqecKrfi npouef]nor BpeueHx uer,p;r gayue co6u-
lt,tmrx 1 tt k.

Ecan co6urre k nponexoAltr ref,Ay co6Hanflrt,t 1 H D r To

{t. -llc -{{ = 6,

rrcJreAoBareJrrnor{Q=lm= lt."l ran ",* = ti. .
B o6orx cJr)ruatrc rureer Mecro aaroH q,q.lurnBHocrn nporerJ8KoB

BpeuerM
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t,* * t... = tr.. (8)

Paccuorpr,ru MHorecrBo ynopfiAoqenlcD( flap co6bmr{F lL = (kr,
k2'... ) , rAe k. = (J.,i-)e tt'?t, it, Jr co6Hrrf, napl k. i
npr orou co6urre J. npe,mecrnyer co6rnno Jt.

Heroropue napu co6rmnfi br= tCi, Op, u.= (j!,J;),... o6rasnu

ararrolrHuux naparltr. tlarpnuep, .ti n li - Aaa nocJreAoBareJrbHbx yAapa
r(oJloroJra na 6asne KopoJreBcftono'aanxa; li n li -.npoxoil.q,er0ie sBesA
a x E r{ePeg }ollDb B noJle SpeHxf, aeJleeKona.

Mnorectao Bcex o,raJroHHE( nap co6utxfi o6osHau{M uepes (,t=(br,
be " ")'llpnnato eqrrarbr rdto ArIs r{sMepeHxn npouer)mra BpeMeH[ ile4qy
gayua co6rmn.fiun B trpl{Hl+{tte neo6xo,qru npaanouepaun nepxo,qfiqecrxfi
npoqeccn (roae6amrn uaf,Tm{Ka, BpaqeHxe 3euar, onerrporanHrtHHe fto-
ae6amrs B pesoHarope qesxeBbD( qacoB r{ r.n.). B [8] nonpo6no onn -
caH arnopnTM Ha)(of,qeHl{f, npa,qJmpoBoqHon npxBof, tr*= x (r.*) , no-
gBormqnn Ha)Co,Etrb rcflHHoe e4IUrttDrBHoe npemR t.* no noxagaHr{f,r,
t." (raasnnpeua) saseAouo HepaBHoMefHo nAJrup{x qacoB, He nilea Hx -
Rarcrx Apyr[x qacoB xrr{ neplro.uflqecrnx npoqeccoB, Koropue uorno 6u-
ao 6x npnnatb B ftaqecrBe "graroHoB paBnouepHocrtrtra xcnonbt]yf, .q.[f,
gtono .lonbro saroH a&q8TrBHocrr (8). 3nal eror aJrrroprru, Herpy.upo

em.qErb "paanouepno r414re" qacu 6es raroro-rr6o oraJroHa tpasHo -
uepnocttt".

l,lrar, nycru 7={trrr.r...} - uxorecrBo npaBHouepHo n41rupo<"
qaCOB C npOfSBOJIbtlbUX IllI(AJIAlltl 3, r3. r.. .

llcnoausya qacu r , rll ro[eu conocraBttrb r(af,qof, nape co6mltfi
k tr Kaf,Aoil oraJroHHon nepe b B{cra i(t rr) n f,(u r.), peaHbre qxory
coorBeTc8ByDqo( AererurR Ha qac&( 3 .

Tarnr o6pasotr, B.qAHHou c,IJ laer Kar( ]t B cJlJrqae ngr{epeHtts AJtt-
Hbr, uH rueeu Aeno c Tperia uHof,ecTBarr:

ft =(krrk.,...) - uHorecrBo'r,rsuepreum( nap co6rnrfir
a =(br&2r...) - trHorec$Bo oTaJToHHLB nap,

7 =(t, ,r. r...) - MHof,ecrBo paBHouepno r.uyryo( qacoB, Ha r(o-
roprD( onpeAeneHH ABe qr{cJroBHe fi/Hrq$tL AByx HelorcnoBhp( nepeueHruD(

yz- ?txp-a co sHaqeHuft x t(k,t) tr t: dr 7 -R co sHaqeHrfiutl
t(b,r):
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d

t = t(k,t)
t-1U,t; =1r1
t(g,r) =[b]

q::tr;L)

lltax, rsuepaeuue Ha onute BeJrrtllrHr'r E(rrr) n t-(urt) aaancaf,
or au6opa qacoB r. 0graro BBeAeHle ota.loHHoro npouerJmra BpexeHr{

b nogBonaer trcrtrrDtrtrb xs paccrorpeHxt qacH t . ]ro oc]ul€crBJlf,€T-
cf, n]trer o6paaoaamrr HoBof, (lt{s]rr{ecxofi Berxit&ru

r(tsrb) - f,(r.t) ,
E(u,r)

xaparreprsyDqef, co6otr npoxerJmor BpereHx k n ne saB[cfiqefi or e8 -
coB r.

Tamu o6pasou, sHafi trs orrHTa oro6parerua f r,r E , Ha:(o,q{M or-
o6paxerre t: tt* &-1, sHaqemifi Koropono Bxo,q.Er B KoHKpeTHHe (il-
snqecrs{e @puy,m.

llpr.r {rxo.rpoBaHHou eraJroHe !,€ 6? oro6paremre E: Ct,|-A no-
poqlaer oAHy l8rcnoBp Qprr{{I) oAHon He!&roloBofi nepeileHHofi - qacoB

r: q = E(U,r) = [b]o a oro6pa.reme t: /t,Q-R noporgger Apy-
nyo qxcroB}rD Qynrrpln o,0Fofi nepeMeEron - {yt[trg{D }rsMeprexoro npo-
MerJmr(a BpeueHr{ tu = t(r rq) .

Bce naegexnue Bbre qrcJloBhre Ql/Hro+{t{ rureDT npocroft (pranqecrxn

CllECrt !

I) rficaosaf, fiynrt+{s .qFyx HeqxcnoBbD( nepeue"rooc [= t(rrt) aa-
JIaeTCA OM nl{Pl{qec rrM 3 HaqeHI,teM rIpoM€-
ryrra BpeueHt{ ki

2) t&caosaf, 0yHrr+,ta ABJrx HeqxcnoBbs nepeueHHto(

fiBJIrreTCa pasilepHO CT bD BpeHeHn
cfi qepe3 [r] = r(urt) = f,(u,r)i

f, = f(u,r)
n o6ognaqaen-
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3) ,orcaoaaa (X/Hrc+{fi AEJm HeqrcJtoBba nepeuetrHbo( t= t(k,t,) aa-
Jlaercr s HaqeHreu 6 es peg MepHoro npoMe-
ryrKa BpeMeHr k;

4) qrcaosar {yr{Kr+{f, oAHoR Hels{cJroBofi nepeueHHofi % = t(!,,r)
fiBJIf,eTCR eAH H}lqe F BpeueHr,r, OIIpeAenf, e-
Mo fi eraJroHoM L, r,ro6os.Haqaercsqepea [b]= [b]r=
= f,o{r) i

5) ,{rcaosafi oytrrr$a o.qHof, HeqxcnoBoR nepexeHHof{ % = t(k,U)
f,BJIfiercfi g HatreHreu 6 eg pag trepHo no npo-
MeryTKa BpeMeHI k B eAIHnqax, on-
peAeJlreMux oraJIoHoM 0..

Bce paccuorpeHHue q{cJroBble Qyurr+or cBf,saHH mexgtrr co6ofi cJr€-

AyDuuur{ cooTHoEeHrf,t r,r :

f,(r,") - t(k,bh(b,r) ,
6(r,") = 5(r)tblt .

l,ltarrnoguepxHeM eqe pas_ Bce BBeAeHHHe noH.f,[ltf,: sumpnqecroe
sHaqeHne npoMeryTra BpeMeHn t i sHatreHfie 6eapaamepnoro npoMeryr-
Ka BpeMeHx t i sHaqeHre 6eepasuepnoro npoMerJmrca BpeMeHx B

e,q1Hnlpx, onpeAenf,eMu( oraJroHou U - % , pasMepHocro npeuenn [[],
eArlHlrqa rsMepeHl,tfi BpeMeH[, onpeAeJrreMaa grsJroHox p - [b] - c y I b

o6urHoBef nue BeulecrBeHHHe qncra
( rorrneel t[,rcaonue {.vnruru or pasnt,ttfibo( HeurcJroBbrx nepeueHrcor ) .

$7. 3aroa llrnroxa. PasuepHocru I eArHr,u-E

rsMepeHxii Macchr r{ cllJrH

3arnareu xopouro nsBeerHufi BTopoli gaxoH MexaHnru Hgncona

?=aa (9)

I gaAeA]ru ce6e Bonpoc: qro rrpeAcraBJlf,er co6on ero coorHoul€H]r€ -
3aKoH nplpoAH nnn onpeAeJleH[e cnau 9, nogo6tto BEpa,reHxD

v=L/t, (1o)

sBJror{€x1rc f, oqeBrAHHlr oflPeAoJrenxel c xopocrr?
Bngme coorHoueHre (9) noqrn HHrIei{ He orJll{qaercfi or Bupane -

aun (I0). O.u,paro u€il,qy HxMr4 ecrb npxHr+{rr{aJrbHoe pasrtltfle.
.!,eno a roMr qTo {xgtaqecrtae BeJlnt{rHht lrtrv, Bxognr4le a (I0),

f,Bnf,Drcf, q[eJloBHU[ 6yHr(qxsMn oA]iltx x rex re HeqxcnoBblx nepeMeHHb[x
(4prrrprmr napu 6ausxnx eocroaHrfi ABr4nJ qenocfi rera k= (5F)) ,r.e.
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1 = 1(k) nfii 1: dL - R,
t = t(k) ntm t: tl - Rr

v=v(ts) nriu v: A 1Br
rae t) = (k,,k.r...) - MHorecrBo nep 6msmx cotcromrnfi Aplrryqeno-
cf Tena.

' qro ne Kacaerca BaKoHa Hrntona (9), ro yl*o*** B Hero (pt-
staqeckr4x BeJruqlH - Maccbr E I cIJIH 9- rnan raterart{qecraf, np}rpo-

A8r 9€M y yCr(OpeHXE a . Tarruacca E saBllcl{T oT ?cKopfipqero reaa 1
14 He saBllclm or areeneparopa a ( nolr [JIt{ I(arono-Hl,t6ygr ycnopmqe-
Fo MexaHnsMa), coo6qanqero reay i ycKopeHne ars i cxJla Ir nao6o-
pori saBnctaT or arceneparopa c: ]t He saBtacn[ or reJla 1. 9to re
ftacaercf, yct(opeHls a , To oHo 3aBl{cllT EaI( or rera 1 r TaK r ot aft-
cenepaTopa e.

Tarnu o6paeou! Macca nr fia.lfiercf, Heftoropofi wtcnoBofi $/HIt-
r$efi g E HeqrcroBofi nepeuenHof, - T€Jra i , T.e. o: t?A- R, rAe
ttt= {L,k,...) - tHorecrBo Beex ycropfierlbrx TeJr"

Ctraa F, nBJurercr Apyron qrcnoBofi Qt/nrq+{en ggflq Heu{croBoil
nepeMemroft - aKceJlepaTopa a r t.e.9: 'Va 3r rge tl={o,rpr...} -
MHOileCTBO BCeX aKCerepaTOpOB.

Vcropeme r" ".* f,Brrrerct qxcJroBof, (yHrflfrefi ry Heqrcnoabrx

nepeMeHHhD( - r€Jr8 1 I{ aKceJepa?opa a, t.e.'a! 7itt,?l- R .
lltar, cnetgraJrbHo EHAenfia HegaBrcrrue HeB{cJroBHe nepeueHHHe

Lcm n ec'{l , nepenurneu sexoH HbDTona (9) B Bl{Ae

Dr.rc= Fc. (11)

Taxnu o6pasou, saroH Hanrona a rppre (II) npelcrauf,er co6of,
cBf,sb Mer1y .cyqecrBeHHo pasHopoAtrHux rprsnuecmrm Be,Mrrrnaun - o A-
HO l,r H,qe K c HHMr{ MaCeOf, ur r,r clrJron g*re oAxofieTopoHbt,
u A B y x lr H A e K c H bt t yeRopeHler arc, - c Apyron.

3auetru, tmorcrpono noBopf,r e,qtHctBeHHur-ri- ngxepteuHrrr{ Benx -
qtlHa.w B MexaH[Ke fiBnf,DTcf, Koop.q|,tHara, BpeHfi, cKopocTb r{ ycKope-
nre. B cBfiar,r c orntr flepefimeu gal(on Htmora (II) s BnAer He co -
AepraqeM Hx Maccu nr , Hlr cnm Q . IIa sroro paccrorpxu ABa re-
aa 1 n k r E arce,neparopa et F :

".t.r = % ' na =kkc
Ine ^=krp

9a'
nratp = gp ,

'19
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llcrrmqaR rg HarrxceHHLD( qefHpex ]paBHeHttfi E.,D*'E r6grrloJly -
qaex cneltJmqee cooTHoEeHre uefAy qeTHpbxf, ycropeHHfrtfl,r:

atcarp-trpt**=o' (t2')

$ro coornoueHler.H6ygBuxasuaarr Oe H o M eH o Jr o F lt-
qecKlr r,rHBepIaHTHof, 0opMofi saKoHa
HunroHa.

llogueprrer, qro oto coorHolreH[e He coAepm{t Ht{qeForrpoue lrs-
Hepter.Hx Ha on[me ycropeHxilr n uoreT 6ura nogeepFH]mo HenocpeAcT-
BeHHof, orcneprreHTaJtbHofi npoBepKe.

3aneuu, tmo Hrqero noAo6Hono coorHo[eHrD (I2) B nptrHr+tne
Henbsf, noJrlnIrrb rs coorHolreura ( I0).

llpnxeuatearHo, tlto BTopoR oaroH xo(aHnru Honnoxa, gamtcaHHttfi

B BnAe (12), rueer f,BHo Bhrpaf,eHHbtn yHlBepcaJrbHbtrrxJ[trApJrp[xn cJro-
Berxr (€HoxeHononHqecKx t{HBapnaHTHHfi xapaKTep, TaK KaK He 3aBr,l -
crr Hr or au6opa AByx ren Lrk e|tz, Htr or an6opa,qF)rx ercenepa-
aopoB erp € 7Z r T.€.
aL,tem. Ye,rpett

".c 
arg

aa^re rF
=Q (lj])

3anetru, qro tpe6oBarxe QeHoreHoJroFr{qecron [HBapnaHTHocrr fB-
Jrrgrcr qpesBHqarlHo f,ecTrrr ycJroBleu, npnBo.qrl4trM r coornouerun (13)
HesaB[Cr{uo oT KaKrx-Jrr6o @raruecrcrx coo6pareH}rfl.

B canou Aene, ftalgoe ttg yeropeHrfi arc saBncrr or reJla 1 rt

areeJleparopa c. , Ho clnqecrByet raRar QyHKt${r or qerHpex ycropeHxfi
(a.,,ra.grarcrar, ) = 0, roropef, o6palgerca B Tof,I,ecrBeHHHf, HyJIb

'oTHoCl{TeJIbHo qeThrpex HeqrcnOBbIX nepeuetclu( 1 ] rarp:
VL&.cttL, Ya,rp ctt

o(a..rarper,.ra.U)=0. (14)

C 4op,rarunofi cropoHbr coo,rHorreHre ( 14) npegclaBJrrer co6ofi ne-
RoToplm (ynrqnonalrH]m cBrErb Meil.qy qeTHpbuf, qxcroBunn nepereHHH -
Ml,lr Kar(Aafi t{3 KoTopboc f,BJrnercf, oyHKqxefi AB]m HeqHcnoBHx nepeMeH -
rrm. !,cm norpe6oaarrr qro6u Afi n ?X 6sru MHoroo6pasrmu tr qto6u

cBssb ( 14) coxpanma 6H cBo[ BHA nplr m6ou au6ope Heu{cnoBbD( II€-
peMeHHbrx irk,c,rp (rpe6oaarue {enouenoaorHqecKofi nHBapr,taHTHocr[),
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rorKaK BnepBHe nor(asaHo B [2] u [3]rcoornoueHre (13) rBnrercf,
e.uJ,rHcr tseHHuM coorHoueHreM, yloEnerBopfinqlty erou.y tpe6o aannn. l{py-
nlrMn cJroBaM[, o4no ronbro rpe6oaaHre IlHBapraHTHocrH coorHoueHrf,
(14) otaocrreJlbHo au6opa qerupex HeqrcJloBhrx nepeMeHHbrx iJc,arp
oAno3HaqHo (c tornoctr,rc .qo npouseoJlbHono npeo6pa,aoaaura, i.* =

= f(ara ), saa[cflqeno or I,,aAylrpoBrlt uKaJrbr aftcenepouerpa ta Hecy -
qectBeHHono A,rrff nocTpoelrlrf T,.)Lr['t,|r) np}{BoAnT fto ETopouy saKoHy ire-
xaHrarr Hontona a {eHoueHoaonlqecrr ltHBapt,taHrHon {opue ( 12).

hrarruu non)nr{nx (yH,qguorrrarbHoe coornorueare (I2) nar Aocra-
Tor{Ho rpnBxaJlbHoe cneAcrBre ra aar(oHa Hantona, oaru{caHHono B fta-
HoHnqecKor oolUg (9). Ho c1rulecrBeHHor qTo gAecb BogMoreH n o6par-
HUft nepexo,q,: npxHsB B KaqecrBe xcxo.qHofi aKct{onH +aKT c.yqemEoBa -
Hr4f, coorHorlennn (12) rergy ycftopeHr{r[n (i.E uof,eu paccMarplBarb ero
.ru16o xar onbmHHil rprr, ar6o r(aK cneAcrB[e }la TpeooBaHxa (€Hor.eHo-
norxt{ecrof, l{HBapraHTHocTlr)t MU cMofeM non}rq}rTb oTcDAa BTopofi 3a-
KoH Mexanrrn Hrmona B KanoH[qecrofl {opue (9) r4 o[HoBpeMeuHo c
aTt4u HaliTr{ frBHHe BUpAreHXs AIS raCCE r CrlnH qepe3 OTnooeHrs coor-
BercTByDulxx ycKopeHnr.

B carcu Aerer. au6eper B ftaqecrBe or€uloHoB ns r.HorecrBa ln,o4.-
Ho reJlo (xanprrep. roro k), a rs rHorecrBa tl oplm aKceneparop
(nanpnuep, ar(cereparop g ) n nepeo6oenargx nx coorBerclrBenHo qe-
pea I r I . Ilo.rarae n (I2) k = Ir p = F, 6ygeu ntrerh:

a.caE -'atrtra= o

nrn

a = e 
tt3 

'af,trc - oE 

-'-'lF 'lF a
ifut angrr, qro orHouleHre ycropeHxfi I v6aHs

B,,Ae nporsBeAeHxfr AF]rx Be,rnqxH, oAHa "" H"oo*
artr 8tc' ard

6 =;;;= 6[]= "'
saBttcrr ronbno or re,ra 1 n graroHa l[ H He gaBttcnr ot arceneparo -
pa cr, I ApyPat

trt= "ata = 
t.t'c 

=... (1,/)
alo a 

r. ,F a r"E

(1 s)

npeAcTaaxTb B

(1o)
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SaBl{CrT TOJTbKO OT AKeeJtepaTopa 3 r COOtBetCTBJlI)qeTO OTaIOHA I n

He saBncnr o8 TeJra Ii
3anemu, rmo, erpono noBopf,! ycropenxe ara tBJrtEDcr ttr{cJto -

Bofi (h/Irr!+{efi ne ga3x, e E HeqrcJloBtfi rlepexexHblx d: fit'/t'l-3
co sHaqeHrfrrr,r i(l ,cro) , rge P = (nrro2 r...) - rxoreeBo arceJre-
potrerpoB - npr6opon Arr r{srepeHxr ycnopeHrr c nponsaoJlrxrnrr (no

paBHoilepHHm) mxararr er., ro. r...
Ha oorosarilir peBeHcrB ( 16) r ( I7) aaeAer noHrrrrfi 6espasuep -

Hofi reccx u(r l) n 6espasuepHofi enJru F(cJ).
I. tlasoaex orHoctrt eJr bH o fi (6espasuepHon) xac-

co fi Terel n=n(lrl)-OTHOtleHneBeJllruHH, o6parHon Tory
ycftopeHrm, rotopoe npno6peraer teno 1 noA AeilcaBt,tex arceJrepatopa
ct, K BeJE{r8{ne, o6parnofi rouy ycxopeHxD, Koropoe npro6peraer era-
JroHHoe reno I noA AeRcrBretr fono fe arceneparopa c' , T.e.

D: 7fl^.q r B r

o(r g) . 6'(i ,c, oc')-1
i(l[ ra, ,o, )-1

n,qe - Ct ={x.r ,r. ,. . .} - rHoregrBo teJr! np{H;Tro( ga gTaJroH.

2. Husoaeu o r H o c n r e Jr b H o f, (6espaaxeprofi) c t,t-
Jro il aKceJrepatopa c f= !f(cq) -orHoreHroJrcropeflsreJla 1

noA Aenc?Bxeu aKeelepatopa . r yckopeHil) Toro re reJra I noA Aefi -
cTBr,leu gTaJIoHHono arce,Ieparopa F,t.e.

9: (C'$. 3,

s(cp) = B1-@.I ,
i(r, p ir,)

nAe 6 = (F,rF.r...)- xxorecrBo arcereparopoB, nprnfiTrfi ga sra -
JIOH.

Tanru o6pasox, coorHo[remte (I5) xorer 6ulu nepenreaxo B Btr-

Ae

i(l ,aio ) = i(r,r ir ) 9(cf )
n(r,l)

&ro paaermBo npeActeBJlaet co6ofi rprsruecrolfi SaroH, cBisHBsD-
uilft nefiNt co6ofi xesaareruo rgllepfiexHe Ha orETe aFrsxqeclore Benr -
rr{HH: onpeAeJrreilHe B rc{Hflafl{Ke ycropenxr i(t,c;r) r i,(l ,rir) t

ABe HoBHe BemqrHH - uaccy n(t,u) tr crJry 9(c, F).

(18)
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I

Tenepu, no.qo6xo royy, rar aro 6ulo eAeJrano npr paccxorpeuxh
AJTTHH X BpeueHtl, BBeAeX nOHtTt{i! cBrSaHHHe c laccof,.

I. Bygeu HasuBarb o r n tr p n q e c r o R (pasreprof,)
u a c c o fi TeJla 1 BerxtuHy fr= fr(f rrtrri) ro6pa,mym yeropeHrn
TeJra 1, xoropoe ono npno6petaer noA Aef,crBt,ter arcerrepatopa st i
Hnxr6oree ToqHo, Be,Irr[tHy, o6patxlo loiry r$cny Aenemrf, arceJtepo -
rerpa or r roropouy coo,rBercrByeB ycKopeHre rena noA AencrD[ex
arceJlepeTopa rr , T.e.

ff:772,/l'P-n,
fr(rir'rer) =#.

2.Bygeu HasHBaTb eAnHrqefi rsuepeHHr
u a c c H, onpe,qpJlteuofi oraJtoHolr l[, BeJuEtHy il = n(uict ror) =

= [l[]a,rr. o6perHym ycropeHnn sTaJIoHHoIto rera l[rroropoe oHo np}t-
o6peraer noA AenerBneu aKceJreparopa cr, rlfllrApyrl{lor cJro8ot[' B€-
Jll{rrlHy, o6patnlm roily tflcny AeJreHr{fi aKcenepouerpa rt , roropolly
coofBercrByEr ycropeHxe gTaJIoHHoro rena U noA AeficrBneu aftceJrepe-
Topa cr, T.e.

m-: CL.IA^ ?- R,

t(uie.,o,r) = T#*,-= [t{lr,,.,
Bce rpn paccuorpeHHue t$tcroBhre Q1nrnru cBrsaHH r{e2rgy co6o[

cneAyoqltu coorHo[reH]ren: ff = B[r{] .
0unupnuecraa uacca ff [HBaIMaHTHa ornocl4teJrbHo ar6opa gTaJroH-

HoB Maccbt l{, rl[. r .. .

n(l ic'ro,)= u(l fl,,)[[.,1rr ror = D(l ,u.)[M.1.r ro,= ...
Bespasuepnaf, Macca E xHBapltaHTHa orHocr{reJrrno nu6opa axceJre-

paTopa cl lr aHceneporeTPa 3r i

n(r,u) =
i(l ,e, i.r) i(l ,c. io. )-1

i(urcri.r) ' I

El1trrilqe rsuepeHxr Maccbt

[Mlr, ,s, =

i(urcei..)'

i(u ,cl, io, )
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SaBUCnT KaK OT BHoOpa STaJtOHa UaCeH X, T8t( l,l OT Bbt6opa aKcenepa-
TOpa ar n aKceneporreTpa lr .

I,ltax, xon.qg Mhr noBopnu! Hanpnuepr qro Maeca rena i paoHa rpeM

ru{JlonpaMtraNru 3am{cHBaeM oTo B Bl{Ae n = 3 Krr To 9Ty SAnrcb LH

AoJmHH pacurll(rpoBarb cneAJDqru o6pasou: cJIeBa cto}{T HeRoTopoe wtc-
Jto

n=In= t
i(i ,c'i,rt )

o6parnoe roMy ycKopeHrm reJla i, ftoropoe ouo npro6peno 6br noA Aefi-
cTB[eu arcenepaTopa c' , ecJu 6u ru rauepf,Jlx ePo aKcenepoMeTpoM

co nl(arofi e' , 8 clIPaBa - npo[sBeAeHre BnoJIHe onpeAeneHHoro qrc-
JIA

i(l ,aio)-rffi='
Ha Apyroe qxcJlo

rn - fll.-._Lrr_TG;;;il,

o6parnoe roxy ycropeHrD araJlouHono reJla - "K,trorparla", roropoe
ono npro6peJro 6H no,q, Aeficr8xer tono re arceaepalopa cr , ecnu 6H

rH xsrepsrx ero ter f,e ar(ce,Ielnr,etpor r' .
Arunorrruo BBeApr noHmrfir cBfigarlrue c clJtofi.
I. Bylem Ha€uaarb srrur{rrecftoil (paaxoreprof,) cnaofi arceJrepa-

-

Topa c Be.lr.tuiny 9= 9(c*t rrt), paatgo ycropeun teaa ir. Ko -
lopoe oHo npro6peraer noA AefisrBxex aKce.,repatoPs c , l{Il{, Apynxxn
crotrr BetltltD{Hy pSBnJrD urcry AereHnn asceleporetrpa or , KoTo -
pory cosrBsFmByer ]rcEopelue ?e!a 1t noA lgncrBf,er arcenepaTolJa:

A : tt,tfi^p- R,

F (r+t.r') = a(i'rcir) .

2. BynBr Ha3ilEarb eD{olefi f,sg}pqgif, crtfir. onpe.q,ennerofi ara-
Jlorrofi aftcereparopff Fr Berxto&q/ f, = 9(rii' .rr )=[tr] i, .o, , paaHyn

ycropqm re.re f i roropoe oro rrpto6peragr noA lefictBxer. gt8JtoH-

Hono eeceJeparopa I , x.ur,ltrr1ltls ctroB8nr Benxt3{Hy, pBBrO'o r[rcJy

.[ererun arcerePofl€r.rF r', rotirporqr coo?EetrerBye! ycropeHr(e Tela
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lt nog, .qeficrBxex sra,ronHoro arcereparopa tri

7: *t'rt|,?-R,
f(rirr,or) = a(rr"trrior) = [Fl.r,.,

Bce rpr paccrorpeHHue rmcnoaHe fi/nto${t{ cBrseu tr€il.q,y co6ofi
cne,qJDqI{M coorHoneHl{an: j = f[r].

Ounupnuecrar craa I [HBap[aHTHa o'[HocnreJlbHo au6opa oraJIoH-

ruD( arceneparopoB F.,,F. ,. . .

Fk'l',o') = 9(cf r)[F.1r, rrr= f(crF.)[F.1., ror=...
Eespasuepnaa cwrai xnBapnanrHa otHocnreJlbHo au6opa teaa

n aKceJrepof,eapa tll :

G(c'r) =t4-= i(l. rcitr.)
i(rr rrior) i(r. rrio.)

ti4nnnqa rrguepeHtar cnJIH

[F1,','' = i(it'riot) .
oaBrct,tT Kaft or ardopa oraroHHorro anceJreparopa F, TaK I ot an6opa
teaa lt ta arcerepouerpa ot .

l,{tar, rongg ,rbr roBop}tu, Harlpt{uep, trro cl{Jla aftceJleparopa paB-
HA BOCbMtt HbnTOHArrlt SaTIICHBAeM OTO B BX.qe t= 8 n. TO OTy SaIU[Cb

uE AoJqrHH pacumr[poaarb cneAynqrM o6pasou: caeaa cror{T Heroropoe
tmcao f = 3 = t(l , rqlorr),paonoe ycropeHxn reJra 1r noA AeficrB[-
ell afteeJrepaTopa l3 , ecJrlt 6u uu nsuepsJlr eno aftcenepoMeTpoM co uka-
JIOfi c' i a CnpABA - [pOt{SBeAeHne BnoJIHe onpeAeneHHoro wcJla

i(t ,c,io)

--A

A(1Fio)

Ha Apyroe qilcno n = [F]1r rsr= i(rr p;or) r paBHo€ ycnopeHuD Tono

re reJla I t noA .qeficrBreu STarIoHHopo axceneparopa F t ecal 6u ubt

[3Meptnx ero arceJrepoueTpoM co lttNSJIofi rr .
Ilepefi4eu or guflrprrqecrono ycropenua a(l raior) H otHocilT€Jlb -

nouy (6eapaauepnouy). .{Ia etoro paccxorpt{t raroe-rnr6o peBnoycro -
peHHoe ABr{feHr{e fl npt,tHeM ero 3a oTaJIoH A .

Bygeu nasuaarb orHocr{TeJIbHHM (6esparxepnu) ycropen[€M cJI€ -
AJDqee oTHoueH[e:

I
1
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rAe [A]e = i(rio) - eAr{Hr{qa ycropeH[fr' onpeAenfieuaf, etaronou A .
Tannu o6pasou, Bropof, gaxon Hrorona (I8) xorel 6srr sarrrcaH

B 1{HBapnaHTHoM orUoct,tTeJrbHo nu6o-
pa s?aJroHoB ltrF,A Br{Ae:

a(t,cil)=a(up;l)gt"f] . (19)
n(t,u)

Con.nacyeu sraJroH tr c oraroHaur lt x tr . IAt aroro nn6epeu
oraroHrGtf, arceneparop F = F(X A) rarruro6u a(f 

'tr 
(Xrl) iA) = 1 .

TonAa saroH Hunrona nprruer rrpt,tBuqmrn BnA:

n(l,f,)a(l,cil) = 9(cJ(u,l)).

Boenoaaayeucr coorHouem[mm

a(l,eu) = i(t,c'io) = 3!1=gid-
a(lt.) hl.

(lrr) = ft'[r-ia' ,re) ,' 
[UJe, ,o

tr(cJ) = f(tir"tt)' [t] r. ,.
r nepem,ttleu saroH HrD[ona ( I8) B BrAe

6,(r ,ci.) = i(f, r i,r) f!al' ,') . j]rrrn- 
=' 

[t], , ,.. fr(l ;c,, ,o)

a

Saueual, ulo

i(u 
'r lo) - i(r rcr ir,r)

fJiF) - ffi,,c't")
noJll oil Bfopofi saroH rexaHrrr Hsmona

E{rsi") f,(a;1' ,,e)
i(r, .r io)i(u ,er io) ff(l ic. ,o)

AHTHOM OTHOCITEIbHO
TerrbHHx onepaqxfi:

B BlAe, l{HBApl.t-
au6opa rsrepx-
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i(r,c;.) .+*.,,"1 . (20)
i(l ' ,c, i,,r) fi(l io' ,o)

Conaacyeu onepa4rx xorepeHxf, uaccu ff tr crtJlu F , U^ oroFo BH-

6epeu arceleparop c, = sr(lrro) Tar, uno6u i(1.rat(l ,rr,r)rn) = 1.
B sron cJryqae saroH HrD4oHa npilrer spqArrsrollHbrft B'lA:

ft'(r lcr(r, ,o) ,o)i(t reio) = Fky ,ei) .

3aueuae, tno

i'(r,ai,r) = a(l raiA)[a], ,

fr(ticr,o) - n(l J)[rlc!,,o ,

6(eit,,o) = 9(ct)IFJ,,," ,

n rcnonbsya o6e tpplot Broporo sar(oHa neraHrttu Hcrrona ( 19) n (20),
IIon] a{M cB8sb Mef.qy paSMepHocTmN[ cl'lJlbt, uaccH t{ ycKopeHxt:

IFJ.r ro = i(1 t ra'io)a(rFiA)Ulcr r,rLtlo .

Taxru o6pason, ToJrbNo B cn3 lae conracoBaHHocrt{ graJloHoBrron-

na a(u,ru) = 1r I couracoBaHHocfl,t ]r3ilep[feJrb]Go( onepatFnr kor.qa
a(l'rctgo)=1, I{Meer recro ngBecrnoe typaanemte paguepHocfH": LF]=
= [u][.r.] .

B gax.mqelcre aarop Buperler ray6orlm 6aanogppxocrb rr noqrr -
rerbxyD npilsHareJrbxocrb Aorropy Terrrqecnrx aayx Dprn laapraoeruy
Itocapeay se ero nocrosrofilf, rr rraof, l{Htep6c r Hatux pa6orar, sa
npe&[oreHH],D rery Hacrof,qetr cTarbx x [ep[emB],D peAaxropclr],D p8-
6ory.
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